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IIpenucioBue K epBOMY HM3IaHHIO

Ilpennaraemad KHUra — He YYeGHHK, MO0 KOTOPOMY MOMHO GBIIO ObI
M3yyaTh 3aKOHBI MeXaHUKH. Ee TeHIeHIIHA cCKopee pa3bACHAIONAA HITH, ellle
ficHee BRIpamanch, aHTUMeTabU3HMIeCcKad.

N maTemaTHKa 37ech Aeno coBepllieHHO mobouHoe. Koro, ogHako, WH-
TepecyoT BOMPOCHI, B UeM 3aKII0YaeTCA eCcmecmeeHHOHay Hoe collepHia-
HHUe MeXaHHKH, KAKUM 06pa3om OHO ObLIO AOCTUTHYTO, KAKOBEI UCTOYHUKL,
K3 KOTOPLIX OHO GBIIO HAMH MOYEPIHYTO, B KAKOH Mepe MBI MOMEM pac-
cMaTpHBaTh €ro, Kak MpoYHOoe Hallle IOCTOAHKNe, — TOT HaiijieT, HafieeMcH,
B 3TOH KHHMIe HEKOTOpLle pasdbiAcHeHMA. NMeHHO 3To comepmaHue, Npel-
CTaBJAOIee BeNHYalllNil U caMblil 06IIUI MHTepec ANA KamOoro ecTecT-
BOMCHLITATENA, KA I0r0 MBICTHUTENA, 3aKII0YaeTCA B CKPLITOM COCTOAHUH
B MHTENIEKTYyalbHOM CIIelHalbHOM amnmapaTe COBPEMEHHOH MeXaHHKH.

flnpo waeil MeXxaHMKH Pas3BUIOCH TMOUTH HUCKIIOUYHTENHHO B Mpolecce
HM3YYeHHA BechMa MPOCTRIX CHelUalbHLIX CIydyaeB TIPOIEeccOB MeXaHHKH,
M HCTOPMYECKHH aHalM3 MO3HAHMA 3THX CIydyaeB OCTaeTcA M J0 HacTo-
AlIEr0 BPpEeMEHH CaMBbIM JeHCTBHTENLHBIM €CTeCTBEHHBIM CPEICTBOM AJA
pPacKpeITHA 3TOro Axpa. MomHO mame crasaTh, YTO TOJNLKO 3THM MyTeM
MOeT GLITH JOCTHTHYTO MOJMHOEe MOHHMaHHWe HanGolee OBIIMX pe3yibTa-
TOB MexaHWKH. McxonA M3 3Tod MEBICTH, A BLIOpan M3M0MeHHe, HECKOIbKO
pacmpocTpaHeHHOe, HO 3aT0 BechMa MOHATHOoe. BBHAY HeJoCTaTOYHO pas-
BHTOH ellle B HacTosAlllee BpeMA TOUHOCTH OGLIUHOIO Pa3roBOPHOT0 A3LIKA,
Al BLIHY#JeH Obl MHOTAa, YTOObI He 3epTBOBAaTh jAeloM (hopM, mpuderarhb
K KPaTKHM U TOYHLIM BHIpameHHUAM MaTeMaTHKH.

PasbAacHeHusA, mpendaraeMble B HACTOAlledl KHHUre, 4acThi0 B B 3apo-
Abllie cogepaiarcaA yaie B MoeM counHeHHH «Die Geschichte und die Wurzel
des Satzes der Erhaltung der Arbeity, Prag, Calve, 18721, Xora cxomHbie
10 HEKOTOPOW CTENMeHM B3TNAALI OBIIH BLICKA3aHBI BIOCIeACTBUH Kupxrod-
dom («Vorlesungen {iber mathematische Physik. Mechanik», Leipzig, 1874?)
u lenbmronbueM («Die Tatsachen in der Wahrnehmungy, Berlin, 18793)
M YacTbhlO TOMYyUYHIH [ane XapakTep oOIIMX MeCT, TeM He MeHee 3TO He
HCUepIbIBaeT, MHE KameTcA, TOro, YTO MHEe HYMHO CKasaTh, U MOl KHHUTa
JalleKo He H3IHIIHAA.

'Mpungun coxpanenusa paborel. Heropus u kopens ero. Ecte pyc. nep. — Hpus. nep.
2Jlexnun no MaTemaTHueckoll duanke. MexaHuka.
3MaKrThl B BOCIPUATHH.



6 IIpeducaosue ¥ nepeomy uzdanuio

C OCHOBHBIM MOUM B3[JIAAOM Ha MPHUPOAY BCAKOW HAYKHU, KAK SKOHO-
MUL MbLLACHUA, HAMEUYEHHBIM MHOIO B YIOMAHYTOM BbIllle COYHHEHUH, KAk
u B pyrom («Die Gestalten der Fliissikeit», Prag, Calve, 1872') u paspu-
THIM HeMHOro Gojee B Moeii Top:KeCTBeHHOH arageMudueckoil peun («Die
Oekonomische Natur der physikalischen Forschung», Wien, Gerold, 18822),
fi B HacTofilllee BpeMA yme He oguH. OueHb GiM3KUe K MOUM HIed pai-
Bun no-csoeMy P. Apenapuyc («Philosopie als Denken der Welt geméss dem
Princip des kleinsten Kraftmaasses», Leipzig, Fues, 1876%), uto moctasuno
MHe ocoboe yroBneTBopenue. Moe yBaelne nepef UCTUHHO GUI0CcoHCKUM
cTpeMIleHHeM CIUTh BCe PYYbH HANIMX 3HAHWNA B OAWH MOTOK BooOblie He
YCKONIB3HET, HAJel0Ch, OT BHUMAHUA YUTATENA HACTOAIEH KHUI'H, HECMOT-
PA Ha BCIO PENIUTENbHYIO ONMO3UIHIO POTUB MOCATATElNbCTB CRLERYAAMUE-
HO20 MeToja.

Pasz6upaemMnble 3[ech BOMPOCLI HHTepecoBajd MeHA ¢ paHHeH IOHOCTH,
U 3TOT UHTepec K HUM OblI MOIIHO YCHIeH 4yJecHbIMU BBedenuamu Jla-
rpaH;a K ri1aBaM ero aHalduTHYecKOi MeXaHWKH, KaK U ACHO U CBEKO Ha-
nucaHHoOl ManeHbKoi pa6oToit Jolly («Principen der Mechaniky, Stuttgart,
18524). Hennas wuura Hiopuura («Kritische Geschichte der Principen der
Mechanik», Berlin, 1873%) ne orasana y#e 3amMeTHOro BIMAHWA Ha MOW
B3rNAMIBI, TAK KAK KO BpeMeHU ee MOABNEHUA OHU GBLIM 10 CYIIeCTBY yie
3aKOHYEHBI U Jlaxe BbicKazaHbl. [Ipu BceM ToM MozkHo 6ymeT U 3aech Hali-
TH Koe-KaKWe TOUYKH COMPUKOCHOBEHWA, MO Kpaiileil Mepe, OTHOCHTENbHO
ompuyameasbHoll CTOPOHBI KPUTHUKH.

N3o6pamentibie U omucalible 3/lech HOBbIe ammapaThl A ONbITOB BCe
KOHCTDPYUPOBaHBI MHOH U ocTpoensl rocnoautom F. Hajek, Mmexanurom py-
KOBOJUMOI'0 MHOH (DU3UUYECKOr0 UHCTUTYTA.

B 6oiee crnaboit ¢cBA3U ¢ TEKCTOM CTOAT TOUHBLIE BOCTIPOU3BENEHUA Ha-
XOJANIUXCH B MOeM pacrnopfisenun crapbix opurutanos. Ho cBoeobpasiinbie
Y HAUBHBIE YePThl BEIHKUX HCClefioBaTelell, CKA3LIBAIONIHeCA B HUX, JAeli-
CTBOBANHU HAa MEHA OYeHb OCBeMAIONIUM 06pa3oM B MOUX paGoTax, u A eJal
6561, YTO6 MOU YMTATENH MONYUHIH TO Ke YAOBOILCTBHE.

IIpara, ma#t 1883 ABTOD

1CI)oprI FMUAKOCTEH.

23KkoHOMHUECKaA TIPUPOAA HDUBHUECKOTD HCCAeNOBAHHUA.

3dunocodun, Kak MbIIAEHHe 0 MHPe COOTBETCTBEHHO NPUHIUITY HAMMEHbIIEH MepH
cua. Ectbs pyc. nep. — Ilpum. nep.

ATIpUHOUTTEL MEXaHHKHU.

SKpuTuyeckana HCTOPUA MPUHLMUIOB MeXaHWUKH.
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Hpe,Z[I/IC.TIOBI/Ie KO BTOpoMY HU3JaHHUIO

IlepBoe Goabilloe U3faHKEe HACTOAIIEH KHMIHM BCTPETHIO GJIaroCKIOH-
Hoe K cebe OTHOIEHHWEe, W HEe MpOILIOo MOJAHBIX MATH JeT, Kak OHO ObLIo
pachpojgano. 3To 06CTOATENLCTBO, KAk U 0GHAPOJOBAHHBIE ¢ TEX MOp CO-
YMHEHUA TakuX aBTopoB, kak E. Wohlwill, H. Streintz, L. Lange, 1. Epstein,
F. A. Miiller, 1. Popper, G.Helm, M. Planck, F.Poske u ap., noxassiBaior
TOT OTpajHbIfi daKT, UTO B HACTOAlLlee BpeMA MPHUBJIeKAOT K ce6e BHU-
MaHHe BOMpOChl TEOPHM MO3HAHWA, KOTOPHIMM JBaANATh JeT TOMY Ha3aj
HUKTO ellle NOYTH He WHTepecoBalcH.

OcHoBaTelbHbIE IEPEMEHBI B MOEM H3JO0MEHHH Ka3aluch MHE elle He-
1eliecoo6pasHbIMH, BeleJCTBHE Yero fi, YTO KAcaeTCA TeKCTa, OrpaHuYHIICA
HCIpaBlIeHHEM OMeYaTOK, a MOABUBIIUXCH ¢ TeX MOP COYMHEHUA A M0 Mepe
BO3MOA#HOCTH pa306pall B «IPUIOHKEHHM.

IIpara, nons 1888 ABTOp

Hpe,Z[I/IC.TIOBI/Ie KR TpeTbeMy HU3JaHHUIO

Bo BpemsA TuiaTeabHOr'o MepecMOTpa HACTOAIIEH KHUIH, MpeINpUHA-
Toro rocmoguHoM Mec. Cormack’om, mo ciayuval mepeBoja ee Ha aHIJIMic-
KUl A3BIK, GbLIM 3aMedeHbl HEKOTOPbIE HEJIOCMOTPbI, KOTOPBIE U YCTPAHEHbI
B HACTOAIIEM TpeTbeM uaganuu. McrpaBieHbl Takme HEKOTOPbIE OMUOKH,
ciyyaiiHo 3aMeuYeHHbIe Py UMH.

HuTepec k ocHOBaM MeXaHUKH MPOJOJHAET BO3pacTaTh, YTO AOKA3bI-
BalOT oOHapopoBaHHble ¢ 1889 r. counHenusa Budde, P. u J.Friedlinder,
H.Hertz’a, P.Johannesson’a, K.Lasswitz’a, MacGregor’a, K.Pearson’a,
J. Petzoldt’a, Rosenberger’a, E. Strauss’a, Vicaire, P. Volkmann’a, E. Woh-
will’a 1 p., U3 KOTOPLIX MHOTHE JOJHbBI ObIThH, XOTA 6bI B KpaTkoii ¢dopme,
paccMOTpeHbI B HACTOAIIEH KHHUTE.

Patora K.Pearson’a («Grammar of Sciencer, London, 1892) nosuaro-
MHJIa MEHA ¢ Hcclie/loBaTelleM, TeOpeTHKO-N03HABATeNbHbIE B3TJALbI KOTO-
poro BIOJIHE COBMAJAIOT ¢ MOMMHM BO BCEX CYLIECTBEHHBLIX MyHKTaX M KO-
TOpBLIA CBOGOJHO M CMEJIO0 YMEeT BBICTYNMUThL MPOTHB TEHIAEHIUHA B Hayke,
He UMEIOHIUX ¢ Hew Hudyero obiero. Mexanuka B HacToflllee BpeMf 06-
HApy#HUBaeT Kak GyITO TEHJEHIMIO BCTYNUTh B HOBBIE OTHOIIEHHUA K u-
3uKe, 4YTo B ocoGeHHOCTH obHapy#uBaeTcA B pabortax I.IT'epria. Ha Hame-
YaloUMACH NepeBOpPOT B BO33PEHUHM HA CHIIBI, AeHCTBYIOI[HE HA PacCCTOf-
HHUH, JOJ#HbI GLIIM 0Ka3aTh M3BECTHOE BIMUAHME MHTEPECHBIE HMCCeI0Ba-
uua H. Seeliger’a («Ueber das Newton’sche Gravitionsgesetz», Sitzungsber.
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d. Miinchener Acad. 18961), JOKAa3aBIlIero HECOBMECTHMOCTEL CTPOTr'oT0 HLI0-
TOHOBA 3aKOHa C JOIyIleHreM Ge3rpaHM4HOil Macchl MHPO3AaHHA.

Bena, auBapp 1897 ABTOD

Hpe,l]I/ICJIOBI/Ie R 4YeTBepToOMY HU3OJaHUIO

Yucno gipy3eit TeX B3rIA0B, KOTOPbIe IPOBOAATCA B HAaCTOAIIelH KHUTe,
Mo-BUIMMOMY, BO3POCIO B TeUeHHe MOCAe[AHUX CeMHAANATH JeT, U 4acTUY-
Hoe oOcy:IeHne MX B counHeHUAX Boltzmann’a, Foppl’a, Hertz’a, Love,
Maggi 1 np. BHylLIaeT MHe HalemK[y, YTO Mof paboTa He Hpomana HapoM.
OcoGenno o6pagoBano Mens to, uto f B J. Stallo («The concepts of modern
physicsy?) Haulen elle 0fHOr0 eAMHOMBILIIEHHUEA B MOEM OTHOLIEHHH K Me-
tadusuke 1 B W. K. Clifford’e («Lectures and essays» u «The common sense
of the exact sciences»®) — MbICAMTENA POACTBEHHBIX eNell U B3TIANOB.

HoBrbie, kacatomuecs npeameTra paGoThl, Kak U MPUBeJEeHHbIe MPOTHUB
MOHMX B3TJAJ0B BO3pameHUA paccCMOTPEHbI MHO B 0co6BIX BCTaBKax, Mec-
TaMH HoBoAbHO oOwupHbIX. Cpean mociegHUX 6bLI0 JIA MeHA 0COGeHHO
nerHo 3ameuanue O. Holder’a oTHocHTeabHO Moelt KPUTHKHU BBIBOJOB A pXH-
mega («Denken und Anschauung in der Geometrie>>4), TaK Kak OHO MO0y AUIO
MeHA K Godee noapobHomMy obocHOBaHHMIO Moero B3riafaga. YTo v B MexaHu-
Ke CTONb #e BO3MO#HBI Ge3ycloBHbIE HEOCMOPHUMbIe I0KA3aTelhCTBa, KAk
B MaTeMaTHKe, i U He ocnapuBai. TeM He MeHee fl He CUMTAIO BO3MOKHBIM
0TKA3aThCA OT CBOEr0 MHEHHMA HACYeT BbIBOJA ApXuMeJa, KAk U HEKOTOPhIX
APYTHX BBHIBOJIOB.

BoamoskHo, 4yTO Koe-KakHe clelHalbHble HCTOPUUECKHE HCCIe0BaHUA
BHECYT HEROTOpbIe HebonbliKe MoNpaBkH B Moe uanoxenue. [Ipu BceM Tom
fl HAJleI0Ch, 4TO B 06IeM U 1edoM HabpocanHad MHOIO RKapTHHA Pa3BUTHA
MeXaHWKH B ee MPOLLUIOM M B BepPOATHOM GyaylieM BioaHe Bepha. Beaenct-
BH€ 3TOT0 fi COXPAHUI OCHOBHON TEKCT, OT KOTOPOro MO3JHeilie BCTABRU
otjenednl. f He skenan 6bI Tak#e, 4TO6 OH GLLT U3MEHEH B Cayuae, eclid Obl
nocie Moeit cMepTH nmoTpeGoBanoch ellle 0JHO HOBOe H3JaHue.

Bena, auBaps 1901 ABTOD

10 zakone TAroTenusa HpioToHa.

2Teopun u MOHATHA coBpeMeHHol (usurn. EcTe pyc. mep. — ITpum. nep.
3Jlexuun u 3TIOABL. 3[PaBbI CMBICT TOYHBIX HAayK.

4MpIIIeHHe U BO33peHHe B FeOMeTpHH.
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Hpe,Z[I/ICJIOBI/Ie R IMMATOMY HU3J1aHHUIO

Buipaskaio 31ech cBOIO #uBeilyio 6;1arogapHocTh 3a MOMPABKU, TIPe-
J0}eHHBbIe MHE YACThIO B EUATHBIX PEIleH3UAX, YaCThIO B MUCHbMAaX yUeHbl-
Mmu S. Giinther, H. Kleinpeter, E. Lampe, P. M. Milne, P. Volkmann, K. Zah-
radnicek u G.Zemplén. He Bce coBeThl OblIM MHOK HCIONHEHLI U Gosee
THIaTeNbHOE 00CYHIEHHE COJePHKAHUA COOTBETCTBYIOIIUX MECT KHUTH, MO-
#eT GbITh, OMpaBJaeT 3TO MOe OTHOMIEHHUE.

W B HacToOAIlEM W3JaHUU CHeNaHbI HEKOTOpbIe omoiHeHud. B ocoben-
HOCTH MOKHO yHKasaTh Ha pa3bop Gojee HOBBIX paboT Mo BOMpoCY O 3aKOHE
HHEPIHU.

IloABuBIIKIicA HelaBHO ¢paHIy3CKUil MepeBo/] HACTOAINEeH KHUTHU MO-
Gyaun MeHa nofpo0Hee MO3HAKOMUTLCA ¢ (GPaHIy3CKONW MeTOJ0J0ruYec-
KOit TMTepaTypoii o Mexanuke. Tarue coundenun kax G. Lechalas («Etude
sur ’espace et le tempsy, 1896'), E.Picard («Quelques reflexions sur la
mécaniquey, 19022), H. Poincaré («La sciénce et ’hypotése», 1903%) u B oco-
GeHHocTH O0Hapy#UBaoiiaa cToib riayfoxue Baraagbl kHura P. Duhem’a
(«L’évolution de la mécaniquer, 1903%) BHymaOT MHe Hale#ay, UTO Moe
COUMHEHHE BCTPETUT GNarocKIOHHBIA npueM U Bo DpaHIUU, re MpoKiIa-
AbIBANUCHL Yyike OIU3KUE K MOEMY MyTH.

Bena, mapt 1904 ABTOp

Hpe,E[I/ICJIOBI/Ie R IMmecroMy M3gaHHUIO

Pa6orbt Anding’a, Duhem’a, Fépll’a, Hartmann’a, Seeliger’a, Vailati
U Wohlwill’a paccMoTpeHBI MHOIO B MIECTH OTYACTH AOBOJIBLHO OGIIMPHBLIX
A06aBIEHUAX K TEKCTY, HA KOTOPbIE B TEKCTE UMEIOTCH CCHUIKU. 38 COBETHI
HacueT JOMOJHEHUH U ynydieHuii A o6fasaH GrarogapHocThio 1. E. Lampe
B bepaune u r. V. Samter 8 North Woburn, Mass.

Bena, noatpn 1907 ABTOp

13TI04 0 NPOCTPAaHCTBE U BPEMeHH.
2PasMbINIIEHHA 0 MeXaHUKe.

3Haywka u runmoresa. Ecte pyc. nep. — pum. nep.
43BoMIONMA MeXaHUKHU.



BBenenue

1. IpeBHeiiman u Haubonee npoctad YacTh GU3UKH, paccMaTpUBaloIla-
AICA TaK#e I03TOMY KaK OCHOBa JJd NOHUMaHUA MHOTMX JpYyTUX ee yacTeH,
3aHUMaeTcAd U3yUYeHHeM JBUKEHHUA U paBHoBecus Macc. OHa HOCUT Ha3sBa-
HUE MEXaHUKH.

2. UcTopuA pa3BUTUA MeXaHUKH, 3HAKOMCTBO ¢ KOTOpOH, 6e3ycCloBHO,
Heo0X0JuMO [AnA NOJHOIo MOHUMAaHUA U COBPEMEHHOH (QOpMEL 3TOH HayKH,
npejAcTaBifAeT NPOCTONH U MOYYUTENbHBIA TPUMEpP TeX NPOLeccoB, KOTOPBIMHU
BooOIle pa3BUBaeTCA ecTeCTBO3HAHUE.

Hucmunxmuenoe Henpou3BONbHOE 3HaHUeE MTPOLLECCOB IPUPO/LI Beer/a,
BEPOATHO, IpelIeCTBOBAN0 Hay YHOMY [IPOU3BOILHOMY [O3HAHUIO, ucc.iedo-
eanuio ABneHul. [leppoe npuobperaeTcd BeleACcTBUE CBA3U, CyllecTBYIONIEH
Me Ay npoueccaMy MPpUPOALL C OJHON CTOPOHBI U YAOBIETBOPEHUEM HalluX
notpebHocTelr — ¢ apyroit. [IpuobGpereHue s3neMeHTapHeRIIUX MO3HAHUHA He
ABIAETCA Ja#e, 6e3 COMHEHUA, Ael0M OAHOI0 UHAMBUYYMa, a NOAr0OTOB-
1AeTcHA pa3BUTHUEM poja.

Puc. 1

B NeACTBUTENBHOCTH HaM HY#HO pas3iuyaTrThb MeH 1y MeXaHUUYeCKUMH
JaHHBIMU ONIbITa U HayKOﬁ MeXaHHKHU B COBpEMEHHOM CMEICJ]IE. HepBbIe7 6e3
COMHEHHUA, B€CbMa JPpEeBHEro MporuCXomJeHUuA. Ecmu IIPpUCMOTPETECA K IIa-
MATHURKaM [JpPEeBHUX €rUIITAH UIH aCCI/IpI/II'/JILIEEB7 Mbl HalijleM B HUX H306pa-
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MmEeHWA HEeKOTOPLIX opYAHI M MeXaHMYecKMX MpUclocobIeHud, Memay TeM
KaK HM3BECTHA 0 HAYUHLIX NO3HAHMAX 3THX HAPOAOB MM COBEPILEHHO OT-
CYTCTBYIOT, WM YKa3blBAIOT HA 0YeHb HU3KYIO CTYNEHb UX. PAIOM c opy-
IMAMH, BeCbMa OCTPOYMHO IIPHAYMaHHBIMH, Mbl 3aMedyaeM O4eHb rpyGbie
IpUEeMEL, KaK, HallpUMep, IIEPEBO3KY Ol POMHBIX KaMEHHbBIX Vb6 Ha caHAX.
Bce HOCHT XapakTep MHCTHHETHBHOIO, HENPONYMAHHOIO, Ciy4aiHo Haii-
JIEHHOT 0.

M B rpoBHUIIAX JOMCTOPUYECKON 31I0XH ObLIO HAlileHO MHOMECTBO OpYy-
IUii, U3rOTOBJEHHE U YIIOTpebieHHe KOTOPBIX MpeAlojaraeT HeMajble Tex-
HMUECKUE HABLIKM M KOe-KaKue ONbITHbIE 3HAHUA [0 MexaHuke. Takum o6~
pasoM, B 3II0XY, KOLJa O TEOPUH B COBPEMEHHOM CMbIC]IE He MOIJO OLITh
¥ peud, Mbl HAXOAUM OPYAHH, MALIMHbLI U ONbITHbIE IO3HAHUA 110 MEXaHH-
Ke.

3. llopoit IPpUXOAMT B TOJOBY MBICIL, YTO HENOJHbIE MHChbMEHHLIE Na-
MATHHKMA BHYLIAIOT HaM JIOMHOE MHEHHME O HApPOJaX OPEBHOCTH. Y HEKOTO-
PLIX JPEBHUX aBTOPOB BCTPEUAOTCA MecTa, yKasblBalollde Kak OyaTo Ha
ropasgo Gosee riy0okde NO3HAHWA, YeM Te, KOTOPble OGLIKHOBEHHO IIPH-
IIMCHIBAIOT 3THM HapojaM. PaccMOTpUM [UiA NpUMepa TOJbKO OJHO MECTO
y Butpysua (De architectura, Lib. V, cap. III, 6). Ono rnacur:

«[oioc e ecTh Tekydee NyHOBEHHE M BCIEACTBUE IBHMEHHUA BO3LY Xa
BOCIIPHHUMAETCH CILYXOM; OH PaclpoCTpaHAeTcA GeCKOHEUHBIMH KpyraMu
TaK, KaK B CTOAYEH Boje, eciii GPOCHTH B Hee KaMeHb, obpasyeTcaA Gecuuc-
JeHHOe MHOMECTBO KPYIOBLIX BOJIH; 3TH BOJHbBI, PaspacTasch, HACKOIbLKO
BO3MOHO, PaclpOCTPAHAIOTCA OT HEHTPA, €CiH TOJIbKO MX HE OCTAHABIH-
BaeT y3Koe MeCTO M/IM KakaA-HUOy b Apyras loMexa, Mellaoas UM 10HTH
JI0 KOHIIa; 60 B TAKOM caydae NepBLIe BONHLI, 3aJepAaHHbIe KaKkoi-HU6Y Ib
I0MeX0il, yIapAIoTcA 06paTHO U TeM BHOCAT GecIOPANOK B KPYTOBbIE JH-
HMH nocieldyomux BosH. [fo TOMy e 3aK0HY W I'0J0C BLI3LIBAET TAKHE Hie
KPYTrOBble IBUMEHUA; HO B BOJIE KPYT'H OCTAIOTCA HA [IOBEPXHOCTH, Pacipo-
CTPaHAACH TONLKO B IIMPUHY, I'0JIOC e C OJHOI CTOPOHEI PACIIPOCTPAHACTCA
B IIMPUHY, & ¢ APYTOii — IOCTENEeHHO [I0JHUMAaETCH BBEPXY.

He wamerca 14, 4yTo ydTaellb 3jech KAKOIo-HUOYIb NOIYJIAPHOIO M-
caTeld, HEJOCTATOYHO OCHOBATEIbHOE COYMHEHHE KOTOPOro AOILIO IO Hac,
MemIy TeM Kax 0olee OCHOBATEIbHbIE COYMHEHUA, U3 KOTOPHIX OH yeplaln
CBOM 03HAaHUA, 10 Hac He gouriu? He ABUMCA JM U Mbl Uepe3 ThICAYEIETHA
B HECKOJIbKO CTPAHHOM CBeTe, €C/IM TOJNbKO Hallell [HomyJIApPHON JuTepaTy-
pe, KoTopas ye I10 Macce CBOeil TPy IHee oJaeTCA Pa3pyIeHHI0, CY#AEHO
IepemUTL HayuHylo auTepatypy? IlpaBga, 370 GiaronpuATHOE BledYaTe-
HHME ONATh PAaspyLIaeTCA MHOMECTBOM APYTHMX MECT, COJAEpMalldX CTONb
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rpyOnle 1 oueBHUAHbIE OIIUOKYU, KAKHE €[Ba JTW BO3MOHBI IIpu Gonee uiIu
MeHee BBICOKOW HayuHOH KynbTYype.

BopoueMm, ueM Gonbllle MBI y3HaeM 00 aHTHYHOH ecTecTBEeHHOHAYYHON
JTUTepaType 110 HOBeHIINM HccleloBaHUAM, TeM GIarolpUATHee CTAHOBHUT-
cA Halle MHeHHe o Hell. Tak, CKuamapennu oueHb MHOTO clenal JNA TOTO,
yTOGBI 3aCTABUTH HAaC BRICOKO [IEHUTh aCTPOHOMHUIO I'PEKOB, a ['0BH pacKkpbin
nepel HaMH GoraThle COKPOBHIIHUIBI CBOMM H3JaHHeM ONTHKH [IToromen.
PacnpocTpaHeHHoe 10 HeJaBHero BpeMeHH MHeHHe, OYATO y TPEKOB 3KC-
NepPHMEHT GBI B MOJHOM NIpeHeGpeMeHHH, B HACTOALlee BPeMA HE MOMET
y#e OBITh yJep:aHo B NpexHeM oObeMe. IpeBHeHMNMHE 3KclIePUMeHTaMH
OBbLIH, 10-BHAHMOMY, ONBITHI NHdaropeines, KOTOpbIe N0JL30BATHCH MOHO-
XODJOM € NepeABHMKHOI NMOACTAaBKOHM 17A ONpeleleHHA JIHHBI CTPYHBI CO-
OTBETCTBEHHO rapMOHHUYECKHUM COOTHOLIeHUAM. [lokasaTelnbcTBO AHaKcaro-
pa TelecHOCTH BO3JyXa IPH IIOMOIIH HAZYTOTO 3aKPBITOr0 KOMAHOTO Mell-
Ka M TO e JOKa3aTelbCTBO JMIEAOKNIA IPH NMOMOIIH cocyla, ONyILeHHOT0o
B Boy oTBepcTHeM BHU3 (Arist. Phys.), — Bce 3T0 npUMHUTHBHbIE 3KCIEPH-
MeHTHI. [[1aHOMepHBIE ONBITHI HaJ NMPelOoMIEHHEM CBETa Mbl HAXOAHM Yie
y lITonoMen, U ero gpu3HoI0ro-oNTHYECKHE HAOMIOJAEHUA He TIOTEPANH HUHTeE-
peca u B HacTofllee BpeMA. ApucToTens (Meteor.) coobuiaer o nabmo eHy-
AX, IPUBOJAIINX K 00bACHEHHUIO panyru. BeccMbicieHHbIe cary, cocoGHbIe
Bo36GYyIHUTH Hallle HeloBePHe, KaK, HalpUMep, pacckas o Iludarope U Ky3Heu-
HBIX MOJIOTaX, U3/laBaBLUIMX TapMOHHUYECKHI HHTEPBaJ, COOTBETCTRYIOIUH
HX Becy, 00A3aHbl CBOMM IIPOHCXO0MAEHHEM, MOMET OBITh, GaHTa3MHM HeBe-
HEeCTBEHHBIX paccKa3uMKoB. M300unKe TakUX coobLIeHNH, He IPOBEpEeHHBIX
KPHTHKOI1, MBI HaxoauM y Ilnunua. B ocHoBe cBoeil 3TH cooBIIeHHA He XY-
e U He HeNlpaBHILHee, ueM paccKasbl 0 najawoiieM fAdioke HpioToHa uiam
0 KoTiie YaTrTa. OHHM CTAaHOBATCH, MOMET OBbITh, ellle IOHATHEE, €CNH NPHU-
HATH B coobpameHHe TPYJHOCTh M JAOPOTOBH3HY H3TOTOBIEHHUA aHTHUYHBIX
COUMHEHUH U 00YyCIOBIEHHOE 3THM CKY/HOe paclnpocTpaHeHHe HX. Bee, uTo
B T€CHBIX PaMKaX MOHO cKa3aThb 110 3THM BOIpocaM, MO#HO HallTH B pao-
te I. Miiller’a «Ueber das Experiment in den physik. Studie der Griecheny!.
Naturwiss. Verein zu Innsbruck, XXIII, 1896-97.

4. Korga, rje ¥ KakuM 00pa3oM Hayaloch B JeHCTBHTEIBHOCTH pas-
BUTHE HayKH, B HACToALee BpeMA TPYJHO YCTAHOBUTH HcTopHYecKH. [Ipu
BCEM TOM, OJHAKO, IPEACTABIAETCA €CTECTBEHHBIM [IPUHATH, UTO HHCTHHK-
THBHOe HaKOIUIEHHe JaHHBIX OIBITA NMpe[liecTBOBANO HAY YHOI cHCTeMaTH-
3auuu ux. Cnegpl 3Toro Nponecca MoryT OBITH ellle JOKa3aHbl U B COBPEMEH-

106 BKCIICPUMEHTE B Cpl/ISI/I‘{eCHI/IX HCCIeJOBAHUAX I'PDEHOB.
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Holf HayKe, U MBI Mo3KeM Jasike UHorJa HabmiodaTh 9TOT Ipollecc Ha caMUX
cebe. OnwIT, npuo6GpeTaeMblii HENPOU3BOIABHO U UHCTHHKTUBHO YENOBEKOM,
CTPEMANUMCA K YAOBIETBOPEHHUIO CBOUX NOTPeGHOCTE, OH U NPHMEHAET
Oecco3HaTenbHO U 6e3 pa3Mmblinenuii. Cl0Ja 0oTHOCUTCA, HAPUMep, MePBHIii
OIILIT, RacaloNUiicA NIPpUMeHeHHA Phluara B caMbIX pa3nuuHbIX popmax. To,
YTO HAXOAAT MHCTUHKTUBHO U 6e3 pa3MBILIIEHUH, HE MOMET U MOKa3aThCA
YeM-TO 0COOBIM, UeM-T0O YIUBUTEIbLHEIM, COBCEM HE 3acTaBIAET 0OLIKRHOBEH-
HO U 3aJyMBIBaThCH.

Ilepexoa ® cHcTeMaTHYeCKOMY HayYHOMY I[IO3HAHUI0 U NOHUMAaHHUIO
(arRTOB BO3MOEH JIHLIbL TOTAa, KOTJla Pa3BUIUCh yie ocoOble COCIOBHA,
cTaBAmue ceGe 3agadeil }U3HU YA0BIETBOPEHHE OlIPeJENeHHBIX NOTpelHOC-
Teii o6mecTBa. Taroe cocnoBHe 3aHUMAaeTCA 0COGLIMU KiIaccaMy [IPOIECCoB
npupoaesl. Ho 1uiia 5Toro coclnoBUA CMEHAIOTCA: BBICTYNAIOT U3 HEro CTa-
pEIe YNEHHl U BCTYNAIOT HoBEIe. 1 BOT Bo3HHKaeT He0OX0JUMOCTh COOGIUTE
HOBONOCTYINAIONIUM CYNIECTBYIOMIUIL YK€ ONEIT, BOSHUKAeT HeoGX0AUMOCTh
CKa3aTh UM, OT KAKUX 0OCTOATENbCTB COOCTBEHHO 3aBUCUT YCIeX IpPH Ipe-
clleJOBaHUM ToH UNU Ipyroii nenad. TonbKo MOTy4YWB Takoe cooOlIeHHe, Ye-
J0BeK ObIBAET BLIHYM/EH K TOUHOMY Pa3MBILIIEHHIO, UYTO KaM bl YeloBeK
MoeT HabmwoaaTh Ha ceGe camMoM eme U B HacToAmee BpeMma. G apyroi
CTOPOHEL, TO, YEM CTaphle UIeHHLI COCIOBUA 3aHUMAIOTCA 110 [IPUBLIUKE, HO-
BOIIOCTYNAIONIEMY YNeHY KameTCA ueM-TO HeOORUHHIM U MOoGyMJaeT ero
K Pa3MbILUIEHUIO U UCCIEI0BAHUIO.

Ecnu XOTAT MO3HAKOMHUTEL YeNoBeKa ¢ U3BECTHBIMH ABIECHUAMHU WIH
npoleccaMy IIPUPOAERL, TO VA 3TOT0 CYMECTBYIOT /1Ba MYyTH: UIH 3acTaBlfA-
IOT ero caMoro Ha6n1aTh UX, HO TOT/la 34€Ch HET HUKAKor'o [IpeloJaBaHuA,
WA NPUXOJUTCA OIMUCATL €My KaKRUM-IHG0 o6pazoM Mpollecchl TPHPOILL,
4yToGHI cOepednr A HETO TPY[ CAMOMY CHI3HOBA NIPOJENaTh Ka bl OIBIT.
Ho onuceIBaTh BO3MOKHO TONBKO NPOIECCHI, MOCTOAHHO NMOBTOPAIOIIHECH,
UIH, [0 KpaiiHell Mepe, COCTOANIME U3 YacTell, IOCTOAHHO NOBTOPANMIUX-
cA. OnucaHo, aGCTPAaKTHO BOCIPOU3BEJEHO B MBICTAX MOMKET OBITH TOJNLKO
TO, UTO 0JIHOO0OpAa3HO, 3aKOHOMepHO, 6O oMUcaHHE NpeNoiaraeT ynorpe6-
JdeHUe Ha3BaHUH 1JA BNEMEHTOB — Ha3BaHUIi, IOHATHLIX TOILKO B CIyyae
3JIEMEHTOB, IOCTOAHHO MOBTOPAIOMUXCA.

5. B MHoroo6Gpa3uy npoieccoB MPHPOILI KOe-YTO KameTcA OGBIYHBIM,
Apyroe — HeoOGBIYHBIM, 3allyTAHHLIM, HEOKUAAHHLIM U fake NPOTHBONO-
J0:HBIM o6b1uHOMY. [loKkyna oHo Tak, clokoiiHOro, €JUHOT'O BO33PEHUA HA
npupoay HeT. OTclofa Bo3HUKAeT 3ajaya OTHICKATh OJHOPOJHLIE BNEMEHTH
IPOIECCOB NIPHPO/IBL, CYMECTBYIONINE BCeTra, HECMOTPA Ha Bce MHoroobpa-
3de UX. ITUM, C OJHOH CTOPOHEBI, CTAHOBUTCA BO3MOKHBIM CaAMO€E 3KOHOM-
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Hoe, caMoe KpaTKoe olHcaHMe M coobineHHe. C apyroil #e cTOpoHBI, pa3
ycBoeHa crocoBHOCTh Y3HaBaTh 3TH NOCTOAHHBIE 3IeMEHThLl B caMbIX MHO-
rooOpa3HblX Ipolleccax, BULeTh UX B MOCJeAHHUX, TO 3TO IPUBOJUT K 06006-
wawouiemy, edJuHoMYy, C80600HOMY OM NPOMUBOPe ULl U Ae2KOMY NOCMUdNce-
Huto garmos. Pa3 meno mounio go Toro, 4YTo MBI Be3jie 3aMedaeM OJHU U Te
e HeMHOI'He NMPOCThble 3JeMeHThl, coueTalolllecd IPUBBIYHBIM 1A Hac 06-
pa3oM, OHM NpelCcTaBIAIOTCA HaM 4eM-TO 3HaKOMLIM, UTO He ABIAETCH YiHie
I/l Hac HeOHJAAaHHOCTbIO, UTO He UY#J0 U He HOBO HaM B fIBJEHHUAX; Mbl
4yyBcTBYeM ceba cBoGogubIMH, Habaogaa UX, oHU Hac Oollee He cMYIIaIOT,
OHU yHe He 3allyTaHBl, OHH 06BACHEHbl. 31ech MPOUCXOIUT MpOIECC MPH-
cnocob/ieHUA HaIlUX Mblclell kK dakTaM JefcTBUTENbHOCTH.

6. IRoHOMHUA co0DIleHNA U MOHMMAaHHUA COCTABJIAET CYUIHOCTh HAYRKH,
B Helt 3akIouaeTcA yclNoRaUBalOIIUi, pa3LACHAONIUI U 3CTeTHUYeCKHIT Mo-
MeHT NocliefHel, U oHa #ie ACHO YKa3bIBaeT Ha HCTOPHYECKOe MPOUCXOHIe-
HUe HaykH. [lepBoHayanbHO BCAKAA SKOHOMHUA HENMOCPEICTBEHHO Hampasie-
Ha TOJBKO Ha yAOBIeTBopeHHe GHu3HUecKkuX noTpebHocTeit. lna pemecnen-
HURKa U ellle GoJlee /1A HUccleoBaTelA KpaTyaiiiiee, IpocTeillliee, TOCTHUHU-
MoOe ¢ HaMeHLIIMMHU JYXOBHLIMHU #e€PTBaMM Mo3HaHMe ompeleleHHO 06-
JacTH MPOoIEeCccOB MPHPOIbl caMO CTAHOBUTCA KOHOMHYeCKO# 1enbio. XoTHA
OHO TMepBoHayvaabHO ObLIO CpelcTBOM K I[e/H, TeM He MeHee, pa3 COOTBeT-
CTBYIOIMe IYXOBHbIe CRIOHHOCTHU Pa3BHIKCh U TpeGYyIOT yIOBIeTBOPEHUH,
No3HaHHe cTaHOBUTCA HeNblo, Mpe] JHIOM KOTOpo# o ¢hu3Hnveckoil moTpeb-
HOCTH coBceM Oollee He AymaeTcH.

Hrak, 3ajada ecTecTBO3HaHUA — OTHLICKATh TO, YTO B Ipolleccax IpH-
poabl ocTaeTeA paBHbIM cebe, T.e. 31eMeHThl UX U POJ UX CBA3M, UX 3aBHCH-
MOCTH ApPYT oT Apyra. OHo cTpeMHUTCcA 06061I€HHBIM U MOJHBIM ONMKUCcAHHEM
cllenaTh HeHYMHBIM BblMHJaHHWe HOBBIX NaHHBIX ONbITA, CHIKOHOMUTH HX;
Tak, HaIpuUMep, OJaronapf Mo3HaHHONW B3aMMHON 3aBHCHMOCTH IIpoIleccoB
OpPYT OT ApYyTa CTAaHOBUTCA HeHYMHBLIM NpH HabI1lOoJeHHHM OJHOTO Mpoliec-
ca Ha0/nl0JeHHe IPYroro, KOTOPbIR ONpelelfieTCA yie BMecTe ¢ NepBbIM.
Nanee, MO#HO COKOHOMHUTD paboOTy U MPH CAMOM ONMUCAHHUHU, OTHICKUBAA Me-
TOAbL, IPU MOMOII[M KOTOPBIX MOHO ObliIo Obl cpa3y M KpaTuyailliuM Ny TeM
onnKcaTh Bo3MoHO Goablle. Bee 3To HeBO3MOMHO BIoJIHE OOLACHUTL B 06-
HIMX BbIpa#eHUAX U NPHU PacCMOTPEHUH YacTHoOCTell cTaHeT ropasfo ficHee.
Tem He MeHee, OyaeT HelecooGpa3to U 3[ech y#e yka3aTh Ha BaxiHelllllne
TOUYKHU 3PeHHUHA.

7. Illepefinem Temnepp Giuse K Hamemy npeamety. He menaa rmaBubpiM
coJep#aHueM CBOET0 U3JOMeHUA HCTOPHIO MeXaHMKH, Mbl GyneM ocTaHa-
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BIUBaThbCcA Bee e Ha ee UCTOPUYECKOM PasBUTHH HACTONLKO, HACKOILKO
3T0 GyfeT HeoOXOJUMO 1Al HOHUMAHHA COBPEMEHHOT'0 COCTOAHUA MeXaHH-
KH U He MOBpPeJUT CBA3M 1eloro. He roBopA y#e o ToM, YTO HaM He cleJyeT
YRIOHATHCA OT MOTYYHX HIeHHLIX TOJNUKOB, KOTOpPbIe MbI MOM€eM MONY YU Th
0T caMbIX BLIJAIONIUXCA JNI0Jeil BceX BpeMeH M KOTOphle, BMecTe B3ATEHIE,
U TOpa3jo MIoJ0TBOpHee, YeM BIHAHHE NYUNIHX JTHOJell Halllero BpeMeHH,
HeT GoNlee BeNHKOJENMHOW, 3CTeTHUYECKH Gollee NpeKpacHOH KapTHHBL, YeM
NPOABIEHUA OTPOMHOIN TyXOBHOW CHIBI HcCleJoBaTeleil, MONOMUBIINX OC-
HOBEI Hallleil HayKH. Be3 BCARKX ellle MeTOJ0B, CO3/JaHHLIX JHIIL HMEHHO UX
paGoToii, 1a U HEMOHATHLIX 0e3 3HAKOMCTBA C 3TOH MocledHell, OHU OBna-
JeBalOT CBOMM MaTepHaloM H OTIeYaTNeBalOT Ha HeM JNOTrHYecKHe (GOpPMBEL
YenoBeK, 3HAKOMBIH O BCEM XO/IOM HayuUHOTO Pa3BUTHA, GyaeT ecTeCTBEH-
HO ropa3fo cBoOoJHee M NpaBHIbHee CYJHTLb O 3HAUEHHH KaRoOro-HHOYIb
COBPEMEHHOT0 HayuYHOTO [BH#EHHA, YeM TOT, KOTOpPHIi, GyAy4YH orpaHu-
YeH B CBOEM CYMJAeHHH IpeJenaMHd HM CaMHM MePeHHUTOr0 MPoMemyTHa
BpeMeHH, HaOM0JaeT TONLKO COBPEMeHHOe eMY HalpaBlleHHe [BHMEeHHA.



I'maBa 1
PasBurue IIPUHIUIIOB CTaTUKU

1. IIpuHUMI pbryara

1. JpeBHeillive HccleflOBaHHA TO MeXaHHKe, 0 KOTOPBIX [OIIIH /0
Hac M3BECTHA, HCCIeNOBAHUA JIPEBHUX T'DEROB, KacallCh CTATHKH, YUEHHUA
o paBHoBecuH. [locne 3aBoeBanua RoncranTuHonona Typramu (1453), korpa
OemaBLINe TPEKU C 3aXBaYE€HHBIMH JIDEBHUMH COUHHEHHAMH CBOHUMH [JalH
HOBbIEe TOTYKH HayKe Ha 3amaje, caMble BhIJAOI[UECH HCCIENOBATENHN TOMeE
3aHUMalIUCh — TJIaBHBIM 00pa30oM MOJ BIMAHHEM COUYMHEHHI ApXHMeaa —
HCCNeTOBAHHAMH TI0 CTaTHKE.

Hccnenorpanua mo MeXaHHRe TMOABIAKOTCA Y TPEKOB BooOIe TO3JHO
U yCNeXH 3/lech YCTYMAalT BEIHRHMM YyclmexaM 3TOro HapoJa B MaTeMaTHKe
U B 0cOOEHHOCTH B reoMeTpHH.

HsBecTHA 0 MexaHHKe, TIOCKONbKY OHHM KacaloTcA Gonee IPEBHUX Tpe-
YeCcKUX HccliefoBaTenell, KpailHe CKYAHBI. ADXUT, MOJb30BaBIIUHCA yBa-
aenreM rpampanvn Tapenta (okono 400 r. go H.3.), TpociaBUICH, Kak
reoMeTp, 3aHUMalCA 3HAMeHHUTOH npobieMoil yABOeHHA Kyba U KOHCTpPYH-
poBall MeXaHHUYeCKHe MPHCIOCOOIEHNA ANA OMUCAHUA PAa3THYHBIX KPHBBIX.
HKak acTpoHoM, OH mo3HAaI IWAPOBHAHYIO GOpMYy 3eMIH H CyTOUYHOEe Bpalle-
HHe ee OKONO cBoefl ocu. Hak MexaHHK OH — OCHOBaTenb yUeHHA 0 GI0KaX.
YTBep#AaKOT, YTO B 0c060M COUMHEHHH MO MeXaHHKe OH TPUMEHAN R 3TOH
HayKe TeOMeTpPHI0, HO 0 MOAPO6GHOCTAX OTHOCHTENLHO 3TOT0 Y Hac HeT HUKa-
kux Gamkaimux usBectuit. Ot Ana Denmua (X, 12) mbi 3HaeM, 4To ApxXuT
NOCTPOUI U3 JepeBa BO30yIMBIINI M3yMIeHHe aBTOMAaT, a8 HMeHHO leTa-
I01Iero rony6a, KOTOPOTO OH, BEPOATHO, MPHUBOAMN B [BHMKEHHE CHATHIM
BO3AYXOM. XapakTepHO HMEHHO [JIfl IONCTOPUUECKON 3MOXH MeXaHHKH TO,
YTO, C OJIHOI CTOPOHBI, oOpallla/ii BHEMaHKe Ha MpaKkTHUeCcKoe ee 3HaUeHHe,
a ¢ ApYroil — XJIomoTalH HaJ KOHCTPYRIIHEll aBTOMAaTOB, KOTOpPhie MOTJIH
Obl BO30YH/IaTh U3YMIEHHE B HEMOCBAIEHHBIX JTHOAAX.

Topasmo mozme eme npu Kresubum (285-247 pgo u.s.) u Tepoue
(1 Ber H.3.) CYIECTBEHHBIX M3MEHEHHH B 3TOM IOJONEHHUH He IPOM30LLIO.
Bospoaunochk Tarie 3TO AIBIEHHE B 3MOXY Ymajka KYIbTYpbl B cpeJHHE
Beka. cKyccTBeHHBIE aBTOMATHI C YaCOBBIM MEXaHU3MOM, AeilcTBHE KOTO-
PBIX HapoOJHOe cyeBepHe MPHUIHCHIBANO COeHCTBUIO IbABOJA, OOIIen3BECT-
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Hbl. [logpamasn BHellHelt dopMe MU3HU, HafeAdUch U3YYUTh BHYTPEHHIOWD
ee cTopoHy. B cBA3M Cc 5TUM HenpaBWUJAbLHBIM BO33PEHHEM HAa MU3HbL Ha-
XOMUTCA 3aTeM W YIUBHUTeNbHAfd Bepa B BO3MOMHOCTEL perpetuum mobile.
ToabKO NOCTENeHHO, MEATEHHO U B HEACHOI GopMe CTall BCIILIBATH Nepe]
YMCTBEHHBIM B30POM MEICIUTENEH HCTUHHEIE NPO6IeMbl MeXaHUKH. Xapak-
TEPHO B 3TOM OTHOLIEHUH counHeHue Apucrorens (384-322 1o H.53.) IIpo6-
JdeMbl MEXaHUKWY. APUCTOTENs YMeEET PACNoFHABAMb U CIMAsUmb NPO6IeMEI,
OH BUAMT IPUHUHUIN NapalielorpaMma deuxceHus, 6JU3KO MNOAXOAUT K MO-
3HAHUIO HeHTPOGeHHOM CHIIBL, HO B paspelleHHH npo6ieM yaaud He UMeeT.
Bce counHeHUe HOCUT cKopee AMANEKTHUYECKHUIl, YeM eCTE€CTBEHHOHAY UHBIH
XapaKTep, U aBTOpP OrPAHUYUBAETCA TOJILKO OCBEIIEHUEM QTOPLL, 3aTPY -
HeHUi, comepmainuxcd B npobiaeMax. CounHeHHe 3TO, BOIPOYEM, IIPEKPACHO
XapaKkTepH3yeT UHTELIeKTYaldbHYIO CUTYyalHlo, 3HAMEHYIOIYIo co00oil Ha-
4@.40 HAYYHOTO HCCIe0BaHUA.

«UynecHrIM KameTCA TO, YTO, XOTA IPOUCXOJUT U €CTECTBEHHO, HO
NpUYMHA Yero HeusBecTHa... TaKoBbl, HalIpUMep, cIyvyad, KOTja MeHbIlee
ocHIuBaeT Godbllee, MajleHbKafA THMECTh NOAHUMAaET GOJbIIYIO; TAKOBEHI
Memy MPOYUM Bce NpOGieMbl, KOTOpPble MBI HA3bIBAEM MeXaHUYECKUMHU.
R sToro poma amopiat npuHaadexaT Te, KOTOphe KacawTcA prryara. 6o
Hecoo6pa3HEIM KaMeTCH TO, YTO 60/b1IaA TAMECTh IPUBOIUTCH B IBUMEHUE
HeGoJAbLION cUiIOi, IPUYEM Ta ellle CBA3aHa ¢ Godanlieil elle TAMecThO. Ec-
A4 KTO He MOMeT NPUBECTHU B ABHMEHUE TAMeECTU 6e3 pbluara, IPpUBOAUTH
ee JIeTKO B JBUeHHe, NPUOABUB ellle TAMeCTh prluara. OcHOBHAA NpUYHMHA
BCEro 3TOT0 3aKAI0YAeTCA B CYIIECTBe Kpyra U MNPUTOM — BechMa ecTec-
TBEHHa, U060 HUUYero HeT Hecoo6GpasHOro B TOM, UTO M3 YYJECHOTO BBIXO-
OUT uTo-HUGYab dyaecHoe. CaMoe #e TygecHoe ecTh 00beJUHEHHAA CBA3b
NPOTUBOMNOJNOMHBIX CBOHCTB. Kpyr e ecTh Ha camMoM [Jejle TakaA CBA3b.
OH cozxaeTcHd jgame yeM-HUOYAb ABHMYIIAMCA U 4eM-HUGYAb, OCTAIOIINM-
CAl B TIOKOE).

Janbiie B TOM #e COUHHEHUH €CTh MeCTO, OOHapy:KUBalolllee peJuyB-
CTBHe, B BeChbMa Heomnpe/eleHHOH ¢opMe, NIPUHIMIA BO3MOMHBIX NepeMe-
LIeHUH.

Takue paccysIeHUA 03HAYAIOT NPU3HAHHE U BhICTaBIEHHE MPOGIEMEI,
HO JajeKo ellle He BEIYT K ee pa3pelleHHIo.

2. Apxumen u3 Cupanys (287-212 10 H.3.) OCTaBHI HECKOJbKO COUM-
HEeHHW#, U3 KOTOPBIX HEKOTOphIE BIOJHE COXPAHWUIHUCH A0 Hallero BPpeMEeHH.
3aiimeMcAa cHavajia HeMHoro KHUroii «De aequiponderantibusy, cogepamieit
HEKOTOPLIE MOJIOKEHUA KacaTelAbHO pbluara U [HeHTpa THMKECTH.
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ABToOp UCXOMUT U3 CIEAYIOMIUX JONYIleHUH, KoTophle OH cUUTaeT caMu
co60il TOHATHBIMU:
a. BenuuuHpl, paBHO THelNble, NelCTBYA Ha DPaBHOM pPacCTOAHUH
(OT TOYRH OHOPHI), HAXOJATCH B PABHOBECHH.
b. Benuuunel, paBHO TAMeNble, JeHCTBYA Ha HEPaBHOM pacCTOAHUH
(OT TOYRHU OMOpHI), He HAXOAATCA B PABHOBECHH, a Ta, KOTOpPafA JelcTBY-
eT Ha GONbIIEM pacCTOAHHUH, OIYCKAeTCH.
W3 3THUX NpeANOChUIOK OH JeNaeT CIeAyIOMUi BEIBOI:
«ConsMepuMble BeNUYHHBI HAXOAATCA B PABHOBECHHU, €CNH PACCTOAHUA
ux (0T TOYKM ONOPBI) OGPATHO HPONOPUHOHATBHBIY.
MoseT norasaTbeA, YTO B HTUX MPEeANOCHIIKAX HU-
A yero Golee W aHANU3UPOBATh HENb3f; HO eCclId OnuMe
NPUCMOTPETHCH, HTO OKA3bIBAETCA HE TaK.
IIpenctaBuM cefe cTep#eHb, THAMKECTb KOTOPOrO
Mbl abCcTpardpyeM; OH UMeeT TOYRY omopbl (puc. 2).
Ha paBHOM paccTOAHUM OT HTOI MociefHell MBI MOABENIMBAEM [IBa PaBHBIX
rpy3a. UTo 3TH rpy3bl B TAKOM CIIy4Yae HAXOJATCA B PABHOBECHH, €CTh Npe[-
nonos;kenue Apxumena. MomHo 6pu10 6B MOAYMAaTh, YTO BTO caMo cofoil
IOHATHO, He3aBUCUMO OT BCAKOIO ONBbITa (Ha OCHOBAaHUU TaR Ha3blBAEMOI0
NPUHIMIA JOCTATOYHOr0 OCHOBAHHMA), YTO NIPU CHMMETPUHU Beero npubopa
HeT HHKAKOro OCHOBAHUA, YTOGLI BpallleHUue IPOUCXOJUIO CKOpee B OJHOM,
YyeM B JpyroMm HamnpaBieHdd. Ho mpu »ToM 3a6pIBaioT, YTO B IPEANOJNO-
JKEHUHU COEPRUTCH yiHe Kyda OTPUIATEIbHBIX U MOJOMUTENbHBIX JaHHBIX
onbiTa. K oTpunaTenbHbBIM, HAIPpUMep, OTHOCHTCA TO, YTO HepaBHBIE IBETa
nney pelyara, noioeHde HabnogaTelA, Npolece, IPOUCXOAAMHUI O cocel-
CTBY, U T. . He HMeIOT 3/leCh HHKAKoro BIHAHUA; K NONOMUTENLHLIM (KaK
3TO I0KA3bIBAET NPEIoNokenue 2) OTHOCUTCA TO, YTO PABHOBECHE 3aBU-
CHT He TONBLKO OT I'DY30B, HO H OT PacCTOAHHH UX OT TOYKH ONOPHI, YTO
Te W APYTHUe ONPeNeNAlOT ABUMeHHe pbidara. ( NMOMOIIBIO 3THX JaHHBIX
ONBITA, paB/a, He TPYIHO YCMOTDPETh, YTO MOKOi (HO He JBHIKEHHE) €CTh
eIMHCTBEHHOe JBHKEHUE, 00HO3HAYHO OIpPeJelleHHOe YCIOBUAMH, OT KOTO-
PHIX 3aBUCUT ABUeHue!.
Ho MBI TOTBKO TOrIa MOKEM CUUTATH Hallle 3HaHHE pellaoujus yCIoBUl
docmamoyHsimM, KOTIa OHU 00HO3HA4HO onpefenAoT nponecce. lIpu ycnosuu
YIOMAHYTOrO BBINIE ONBITA, UYTO pelldioujee 3HAYEeHUe UMeN MOAbKO 6ecd

Puc. 2

!Ecau, HanpuMep, NPUHATH, YTO IPy3 C MpaBoli PyKH OMYCKAeTCA BHU3, TO TeM e
caMbIM OmpejelAeTcA NPOTUBONOIOKHOE BpalleHHe, KOrda He UMeloMuil Ha mpoliece HH-
KaKoro BJINAHUA HablioJaTelb cTAaHOBUTCA Ha MPOTHBONOJIOMHYIO CTOPOHY.
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2pY3068 U pACCMOAHUA UL OM MOYKU Oonopsi, NodoxeHue 1 Apxumena meiieT-
BUTEJLHO MMeeT BBICOKYIO cTeNeHb 0UEeBUAHOCTH U IOTOMY BecbMa IIpPUTofi-
HO B KauecTBe OCHOBHI A AaibHeiiliux uccienoBanuil. Ecau HabaogaTenn
caM CcTaHOBUTCA B IJOCKOCTH CUMMETPHU COOTBETCTBYIOIIEro ammnapara,
noJoeHHe OKa3blBaeTcA U BechMa 006A3aTelbHOM UHCMUHKRMUBHOL OUeBU]-
HOCTHIO, UYTO 3aBUCHUT OT CUMMeTPHHU coOcTBeHHOro Hamlero Teaa. OThlcka-
HUe TaKUX [0J0MeHUH ecTh TaKe MPEBOCXOJHOE CpeIcTBO NPUYUUTh cebA
K TOH Ke onpelle]leHHOCTH B MBICIAX, KaKkasa oOHapysx1BaeTcA B Ipolleccax
OpUPOJBL.

Puc. 3 Puc. 4

3. llonpob6yeM Teneph cBOGOIHO BOCIPOU3BECTH XOA MEICIeil, KOTOPHI-
MH ApXHUMeJ NBITANCA CBECTH OOUIMH NPUHIUN phluara K clelHalbHOMY,
Gynro 66l camo coGoil mouaTHoMmy. [logBementnie B a U b paBHbie rpysut (1)
HaXOATCA B PaBHOBECHH, KOT/a cTepieHb ab MoMeT BpallaThcA OKOJO ce-
peauHH c. Ecau Bce mogBecHUTE Ha HUTKE B ¢, TO K KOHIY NocaeqHeil IpuaeT-
cA MOJABECHTh, eClii OTBIeUbCcA 0T Beca cTepHsA, rpys 2. Takum obpasom,
paBHEBIE T'PY3EI, HOABEIIeHHbIE K KOHI[AM CcTePMHA, 3aMellaloT IBOHHOI rpy3
B €ro cepeuHe.

K pbluary, nieund KOTOporo oTHOCATCA, Kak 1 : 2, MOABENIHBAIOT T'PY3HI
B oTHomeHud 2 : 1. Mu npeactaBnseM cefe rpys 2 3aMelleHHBIM ABYMA
rpysamMu 1, koTopbkle 06a MOABElIeHBl Ha paccTOAHUM 1 OT TOUKM NMpPHUBe-
ca. Mul Torga onATh UMeeM MOJHYIO CUMMETPHIO OKOJO TOUYKH MpHBeca,
a crefioBaTelbHO, U paBHOBeCHE.

Y
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Puc. 5
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K nneuaMm priyara 3 ¥ 4 noaBemneHbl rpy3bl 4 U 3. Ml y ATHHAEM ILTe4Y0 3
Ha 4 u nne4o 4 Ha 3, a rpy3bl 4 ¥ 3 3aMeHAeM COOTBETCTBEHHO YeTblpbMA
¥ TPeMA NapaMH CHMMETPUYHO [OJBelIeHHbIX IPy30B ,, KaKk 3T0 ACHO U3~
ofpaeHo Ha pHcyHKe. MbI Torja onATh UMeeM IHOMHYIO CHMMeTPHIO. JTO
vccleloBaHue, BbIIIOJHEHHOe B cllelHalbHbIX YKcCIaxX, MeTK0 MO#HO 00006-
HIUTh.
4. UHTepecHO BHeTb, KakUM 00pa3oM ToukKa 3peHuA Apxumeja Gblia
no npuMepy CTeBuHa BHAOM3MeHeHa ['anuneeM.
lanuneit npeacraBiasgeTr ceGe rOPH3OHTANbHYI0 OJHOPOAHYIO M THiHie-
JYIO IPU3MY K TOM ke AIMHBI OJHOPOJHbIA cTepskeHb (puc. 6), kK KOTOpOMY
Ha CBOHX KOHIlaX IpHBelleHa npu3ma. B cepeuHe cBoeil cTepskeHb cHab#eH
KproukoM. B 3ToM ciydae cymecTByeT paBHOBECHE, H 3TO ceiiyac #e U BHU[-
Ho. Ho amom #e cnyuaii 3akniouaeT B cebe U gcakuil dpyeoil cayyail. Lanuneit
NOKa3bIBaeT 3TO clefymuM obpazoM. JonycTHM, YTO BCA AMHHA CTePHHA
UM NpU3MbI paBHa 2(m+n). Paspemxem npus-
MY HajJBOoe Tak, 4TOOGbl JJMHaA OJHOI 4YacTH
Obl1a paBHa 2m, a JHHA BTOpoil — 2n. JTO
MO#HO cllelaTh, He HapyllafA PaBHOBECHUA, ec-
1Y IpeiBapUTeNbHO IPUKPENINTh KOHLLI 06enx
yacTell y camMoro paspe3a HUTKaMHU K CTepH-
2m 2n HIO. 3aTeM MOMHO Bce HHTH M YJaluThb, ec-
1Y IpeBapUTe/lbHO N0ABecUTh 06e IPU3MBI 3a
Puc. 6 cepeJMHbl UX K cTep#HI0. Tak Kak BcA JAMHA
cTep#HA paBHA 2(m + n), TO Ka#aA NOTOBH-
Ha pasHa (m+n). [loaToMy paccTofiHMe TOUKH IPHBeca IIPaBoii IPU3MbI OT
TOUKM [IpHBeca CTePHHA paBHa m, a JeBoi paBHa n. Tar merko y6eiurnca
Ha OIlbITe, UTO Ba#iHa He popMma, a Bec Ten. Takum o6pa3omM ACHO, YTO paB-
HOBecHe cyIlecTBYyeT ellle M TOTJa, KOTJa Kakoi-HUOYAb TPy3 BelUYHHON
B 2/ NojBelleH Ha OJHOI CTOPOHEe Ha pacCTOAHKH N U Kakoi-HUOYIb TPy3
BeIWUYHHOH B 2n NoJBellleH Ha ApPYTroil CTOpOHe Ha paccTofHUH m. B aTom
BbIBO/le MHHCTHHKTHUBHbIE 3IeMeHThl I03HAHHUA BbICTYNAIOT ellle 60blle, YeM
B BbIBOJe ApxuMeja.
B 3ToMm npekpacHOM HceleJoBaHHK 3aMedaeTcA ellle, BIPOYeM, 0CTaTOK
TA#EN0BeCHOCTH, 0cO0EHHO CBONCTBEHHOI HcelegoBaTenAM JPEBHOCTH.
Kak ¢usuk HoBelllero BpeMeHH HcclIel0Bal TOT e BONPOC, MOMHO
BUIeTh M3 cleJylONUx paccyxpaeHuil Jlarpanska. Mb1 npeicraBiseM ce-
Oe OJHOPOJHYIO TOPH3OHTAAbHYH NPH3MY, HNOABEIIeHHYIO NOCPeanHe. ITY
IpU3MY Mbl IpelcTaBideM cefe pa3jelleHHOIl Ha IBe 4acTH, JIUHONA B 2m
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U 2n. lleHTphl TAMmecTH S 3TUX YacTel, B KOTOPBIX MBI Mos;keM Ipe/icTaB-
A4Th cebe rpy3bl, NPONOPIIHOHAILHBIE 2m U 21, HAXOAATCA Ha PACCTOAHUH T
U m OT TOYKHU omnopbl. Takoil KpaTKHUii BbIBOJ BO3MOMEH TOJLKO JJIA yMa,
MPUBLIYHOTO K MaTeEMaTHUYECKOMY BO33PEHHIO.

5. lenn, koTopywo cTaBuiau cebe Apxu-
Me[] U MoceyIoNIe Ucce0BaTeld B MPUBe-
JAeHHBIX UCCAe0BAHUAX, 3aRIIOUYAETCH B TOM,
yTo6bI cBECTH DOJIee CIOMHBIN ciayyaii ppiua- | X
ra k 60Jee nmpocToMy, Kak 6yATO 6BI caMo co- S
6010 MOHATHOMY, ycmompems B Golee CIOMK- Puc. 7
HOM ciyuae Oojlee NPOCTONH WHIM TaKme Ha-
o6opoT. U geiicTBUTENLHO, MBI CYUTAEM Mpolecc 00bACHEHHBIM, KOT1a HaM
YAaeTcA yCMOTPETh B HEM U3BECTHbIE, 60jee MPOCThIE MPOLECCHI.

XoTA pe3yabTaThl, MONYyYeHHbIe APXHMEIOM U MOCAeIYIOMUMUA Heclae-
JAOBaTelAMH, C MEPBOTO B3MVIAAa U KamyTCA Upe3BbIYAHHO MOpPa3uTelbHbI-
MH, TeM He MeHee Yy Hac BO3HMKAKOT NpH 6Hojlee TOUHOM paccMOTpPeHUH
COMHEHHA B HMX NpaBuibHOCTH. U3 ogHOTO AomylieHUHs paBHOBECHA paB-
HBbIX I'PY30B Ha PaBHbIX pAcCTOAHUAX BLIBOAUTCA 0OpaTHAaA MPONOPIHOHAb-
HOCTh Me Iy TPy30M U mievoM peruara! Kak e 3To Bozmomuo? (CM. mpu-
Joxenue, Jobasiaenue 1.)

Pa3 y:ike onHy roiayio 3aBUCHMOCThH PaBHOBECHA OT T'py3a U pacCTOAHUA
B00OIe HEBO3MOMKHO ObLIO U3MblCAUMD U3 cebA, a He06X0qUMO OBLIIO 3aUM-
CTBOBaTh W3 ONbITA, TO TeM MeHee HaM YJacTCA HaTHU CMEeRYJIATHBHBLIM
nyteM GopMy 3TOH 3aBUCUMOCTH, MPONOPIHAOHAILHOCTD.

H peiticTBUTENBLHO, U ApXUMeZ U Bce MOcAeAyIoNde HecleaoBaTenu 60-
Jee MM MeHee CKPBLITO WIH Moldua BBOJAT JONMyIlieHHe, UTo (Hapyllaioliee
paBHOBecue) geficTBue rpysa P ua pacctoanuu L oT ocu uaMepsaercs npo-
usbefenreM P - I (Tak HasbiBaeMblii cTaTHyecKkuid MoMenT). Ilpenie Becero
ACHO, YTO NMPH BIOJHE CUMMETPUYECKOM YCTPOHCTB paBHOBECHE CYIIECT-
BYeT TpPH YCIOBUU KAKOU-A160 TPOU3BOILHON 3aBUCHMOCTH HapyHIalolie-
ro paBHoBecde momenta ot L, T.e. Pf(L); nostomy u3 3TOro paBHOBe-
CUA He Modcem Ovimb BhiBeeHa onpeneiennan popma PL. Omubka BLIBOJA
JOJKHA, clefloBaTelbHO, 3aKII0YaThCA B NMPEANPUHATOM Npeobpa3oBaHUH,
U JefCTBUTENLHO B HEM 3akiaroyaeTcH. /leficTBHe By X paBHbLIX IPY30B IpH
BCeX YCIOBUAX ApXUMej MpenojaaraeT paBHbLIM JefiCTBHIO ABOHHOTO Tpy3a
¢ Toukoil mpuBeca mocepeaune. Ho Tak kak eMy 3HAKOMO BIWAHWE pac-
CTOAHUA OT TOUYKHW BpallleHUA, U OH W3 3TOr0 BAMAHUA HCXOIUT, TO ITOrO
He clelyeT NMPUHUMAThL 3apaHee, pa3 oba rpy3a He HaXOJATCA Ha pPaBHOM

2m

2n
[ x 1
S
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paccTodHUM OT TOUYKHU BpalleHuA. Ecau e rpys, qeskainuit c6oKy oT TOUKHU
BpallleHHA, pa3fielAeTCA Ha JIBe PaBHbIe YacTH, [lepeMelllaeMble CHMMETPHY-
HO OTHOCHTEIbHO IepROHAYAIbLHON TOUKH [IPHBECA, TO OAUH IPY3 HACTOILKO
npubauxcaemcs K TOUKH BpallleHUA, HACKOILKO JPYToil OT Hee omdaasemcs.
Ecnu e NpuHUMAOT, YTO AefCTBHE [IPHU 3TOM OCTAETCA TEM e CaMbIM, TO
STHM yie pelllaeTcA Bolpoc o opMe 3aBUCUMOCTH MoMeHTa oT L, ubo 3to
BO3MOMHO ToJbKO 1pH popme P L, npu nponopyuonassnocmu ¥ L. Ho Toraa
BCAKMIi JaibHelmuit BoiBo uanumeH. Bechb BHIBOA colepHUT B cebe, XOTA
Y B HEACHO BbIpaeHHO# GopMe, B BH/le AONYILIEHHA, TO HMEHHO MOJ0MeHHe,
KOTOpOe HYMHO JOKa3aTb.
6. T'ofirericy »TOT BBLIBOJ He HpPaBHJI-
Cn CA, XOTH OH, NO-BHAHMOMY, W He CO3Ha-
Bal ACHO OMHOKHM ero, U OH Aal eMy Jpy-
rywo ¢opMy, B KOTOpoi, Kak eMy Kamer-
G E ¢, omubra uaberuyta. OGpaTHMCA K BbI-
Boay Jlarpanma u npeactaBuMm cebe, 4TO
o6e MpU3MBbI OBEPHYTHI HA yroa B 90° oro-
70 BePTHKAJbHLIX OCeii, IPOXOAALIUX Yepes
UX NEHTPbI TAKECTH s, s' (puc. 8a). Jloua-
KeM, UTO PaBHOBECHE NIPHU 3TOM COXpaHAET-
cA, U Mbl noxyuuM BoiBoj ['oiirenca. B co-
KpalleHHOM W YIPOLUIeHHOM BHIe OH CRO-
OUTCA K clegyolieMy. B TBepao#l, Heme-
coMo#t maockocTH (puc. 8) MBI IPOBOAMM
Puc. 8 yepes TOYKRY S NPAMYIO, HA KOTOPO# MbI
B A u B oTpesaeMm ¢ oaHo# cTopoHel maauuy 1, a ¢ gpyrot — mau-
ay 2. B tourax A u B 3Toil npAMoii MbI HoMeliaeM IeplHeHIUKYIAPHO
K He#, UX cepeJuHaMHU, OMHOPOAHbBIE TOHKHe TAmenble npuambl C'D u EF,
IUIMHBI U Beca KOTOPBIX COOTBETCTBeHHO paBHBI 4 u 2. Ecau Mbl nporeieMm
npamyio HSG (npnuem AG = Y, AC) v napannensnyio & neit npamyto CF
¥ NepefiBUHEeM 4acTh npuambl C'G napaanenbHbiM cMmelienveM B F'H, To
cuMMeTpuA oKolo ocu GH cranet oueBuanoit. Ho B parHoBecuu HaxoaaTcA
u npuambl C'D, EF owrono ocu AB. CiaefjoaTensho, paBHoBecHe CYLIeCT-
ByeT MJA Ka# o ocH, nmpoxojdlieit yepes S, a clefoBaTenbHo, U IJIH OCH,
neprneHauKynApHo# kK AB, 4yeM ¥ faH HOBbIM cayuail pbivara.
3nech Kak Oy[ATo He mpeanonaraeTcA HHUYero Gojee, KpoMe TOTO, YTO
paBHble TPy3bl p, p (puc. 9) B OfHOM IJIOCKOCTH M HA PABHBIX PACCTOH-
uunax I,] ot ocu AA’ (B 3TO# NIOCKOCTH) YpaBHOBEIMBAIOT APYT Apyra.
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Puc. 8a

Ecnu cTarh B MI0cKkoCTH, NpoxoaAailei yepes AA' nepnenauryanapuo & [, [,
HanpuMep, B Touke M, U MoCMOTpeTb ofuH pa3 K A, a motoMm & A’, MbI
NpU3HAeM 38 3THUM MPHHIUIOM TY e 0YEeBUAHOCTb, KAKYH) MbI MPU3HAIA
3a mpuHnunoM 1 Apxumena. leno He MeHAeTCA, eCld MepeMelNlaTh 'PY3bI
napanlenbHo K ocH, uTo ['lolireHc U fenaeT.

A
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Puc. 9 Puc. 10

Omubka MoABAAETCA JUIIL B 3aKIIOUEHUH: €CJIU CYIIeCTBYeT paBHOBe-
cue IaA ABYX ocell MIOCKOCTH, TO OHO CYINECTBYeT U JJIA Kamkaod apyroi
OCH, TPOBEJIEHHOH Yepe3 TOYKY MX NepecedeHHA. DTO 3ariiodeHue (ecan
OHO HE YHCTO MHCTHHKTUBHOE) MOMeT GbITh C/elNaHo TOJIbKO Torja, Kor-
Ja rpy3aM IpUIUCLIBAIOTCA HapyHIaoniue AeficTBUA, NPONoOPYUOHAAbHbIE UX
paccToAHUAM 0T ocd. Ho 31ech demUT AJdpo YUeHUA O pbivare U HeHTpe TA-
MeCTH.
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OTHeceM TAmeENbIe TOUKH KaKkol-HMOYAb MIOCKOCTH K TPAMOYT0IbHOR
cucteme roopaunar (puc. 10). KoopauHaThl HeHT pa TAMECTH CHCTEMbI Mace
m, m', m", ... ¢c koopauuatamu z, ', =", ..., y, ', ¥y, ..., Kak U3BeCT-

HO, TAKOBEI:
> ma >my
= s M= .
>m >m
Eenu Mul MoBepHEeM CHUCTeMY KOOpAHHAT Ha YTroJ «, TO HOBbl€ KOOpAH-
HaThI Mace OyayT:

£

2’ =xcosa—ysina, gy =ycosa+ xrsina,
a, clefloBaTelbHO, KOODAHHATHI LIEHTPa TAMECTH

_ Y m(zcosa — ysina) SSmz . > my

& = =cosa"Z——sina“=— = £cosa—nsina

>m >m >m

M aHaNoTHYHO
m =1ncosa+ Esina.

TakuM 06pasoM, MBI ToJy4YaeM KOOPAMHATH HOBOTO HEHTPA THAec-
TH, MPOCTO TpPaHCHOPMHPYA KOOPAMHATHI MPEAHEro Ha HOoBble ocH. lleHTp
TAMECTH 0CTAEeTCH, ClElOBATENbHO, B TOH #te Touke. ECIM MoMeCTHTEL Ha-
qano KOOPAMHAT B UEHTP TAMECTH, To Noaydaetca y mz = ».my = 0.
Ilpy BpameHny cuecTeMbl oceil 3To oTHomeHKe coxpanfered. lloatomy, ec-
AW paBHOBECHe CYUIeCTBYeT WAl ABYX MepNeHANKYIAPHBIX APYT K APYTY
ocell IIIOCKOCTH, TO OHO CYNIECTBYET Tak#e U TOMbKO TOrJA M CYIIECTBYET
IIA KaJo0# APYyTroi ocH, NPoBeAeHHON Yepes ToURy Nepecedenuda. OTciona
clAelyeT, UTO ecliil PaBHOBECHe CYUIeCTBYeT A KaKMX-HUOYOb ABYX oceit
IIOCKOCTH, TO OHO CYUIECTBYeT M A KamION IPyroil ocH, MpoxojAluled
Yepes TOURY MEPeCeveHH.

Ho Bce 3TH BBIBOMBI OKA3BIBAIOTCA HEBO3MOMHBIMH, €CIH KOOPIHHATHI
HeHTpa TAMECTH ONPelelNAIOTCA APYTUM Goaee o6ujum YPaBHEHHEM, Kak
Hanpumep:
mf(x) +m/f(2') + m"f(2") +---

m+m' +m’ 4. '

=

Briron Tioifirenca, ciefpoBaTenbHo, HEMPUEMIEM H COOEPKHUT TY Ke
OMMGKY, KOTOPYIO Mbl 3aMeTHIH U Yy ApXuMeaa.

B cBoeMm cTpeMieHHHM cBecTH Gonee cIOMHBIN caydail pplyara K ciy-
Yyald MHCTHHKTHBHO YCcMaTpHUBaeMoOMy ApXUMell, BepPOATHO, ObIT BBeIeH
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B 3abiyx/eHHe TeM, YTo OH HeNPOU3BOJIbHO MNOIb30BAJCA ucCaedosaHUA-
MU O [eHTPe THMECTH, COeAAHHBIMU € NOMOULLI0 NPUHUUNA, NOOAEHCAULL20
dorasameavcmsy. XapakTepHO TO, YTO OH He JoBepAeT HU cele, HU, MOMKET
ObITh, APYI'UM, B clydae JerKO HalpallUBaloLlerocd 3aMeuyaHHUA OTHOCH-
TelbHO 3HauUeHUA npousBedeHud P - L u umet panbHelimero o60CHOBaHUA.

E
U P
w
T
A S C M B
Q
X A%
R
D
Puc. 11

B meiicTBUTENBHOCTH e HEBO3MOMHO AOCTUYb, [0 KpaliHeil Mepe, Ha
9TOU CTYNEHU, NOHUMAHUA pblyara, ecli He YCcMampusedaiom B Ipoleccax
TOro, YTO NPU HapylleHUWU paBHOBeCUA pellalolliee 3HAYEHUE UMeeT IMpo-
usBeniedue P - L. llockonbRy Apxumeq, B CBOeil YHCTO I'pevyecKoil mam e
JI0RA3aTelbCTB, HajeeTcd 3T0 000HTH — ero BbIBOAbI omubounbl. Ho ec-
A4 paccMaTpPUBAaIOT U 3HaueHUe P - [, Kak 1aHHOe, TO BBIBOABI ApXuMeja
COXPaHAIOT ellle 3HAUUTENbHYIO LEHHOCTh, NOCKOIbRY (OPMbI NOHUMAaHUA
pasIUYHbLIX CIy4yaeB OMUPAIOTCA JAPYr Ha ApPyra, MOCKONbKY OKa3bIBaeTCH,
YTO OJUH MPOCTOU cioyuail coaep:uT B cebe Bce ApYyrue, NOCKONbKY OIHO
U TO #e pacCMOTpeHUe MPUHUMAeTCA AidA Beex caydvaes. [IpegcraBum cebe
OIHOPOJHYIO NpU3MY, ock KoTopoit AB (puc. 11) mopnepra B ee cepequ-
He C. Uto6bl HarnaaHo u306pa3uTh ONpeAelfAONIYyIO HapyllieHUe PaBHOBe-
CUA CYMMY IpPOU3BeAeHHUl I'Py30B HA PacCTOAHUA, MbI Ha 3IEeMeHTaX OCH,
MPONOPLUUOHAIBHBIX 3JeMEeHTaM Ipy30B, OTHECEM COOTBETCTBYIONIUe pac-
CTOAHUA B BUJe OpAUHAT, NpuyeM crpasa oT C' oTHeceM OpAUHATY BBEpX
(Kak BEJIHYUHY MONOMUTENBHYIO), a cieBa 0T C — BHU3 (Kak BEIUYUHY OT-
puuarensnyo). Cymma miomaneit o6oux tpeyroasuukos ACD + CBE =0
HarlAIHo NpejcTaBideT HaM CYlleCTBOBaHUE paBHoBecHA. Pazjenum npus-
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My B Touke M Ha ABe yacTH, U MBI MosxkeM Torja MTEB 3aMeHUTH Npf-
moyroabiaukoM MUW B, a TMCAD — npamoyroasaukom MV X A, npu-
yeM TP = Y,TE v TR = Y,TD, a yactu npusmel M B, M A caenyer
NpeACTaBUTh cefe MOBEPHYTBIMH OKOMO To4YeK () u S mepneHJUKYIAPHO
k AB. (CMm. npunoskenue, no6apienne 1.)

B yrazaHHOM 3/lech HampaBlIeHHH cnocol paccMOTPeHHA ApXuMena,
6e3 COMHEHHUA, OKasalcH elle TOJe3HbIM, TAK KaK HUKTO y#e He BhICKa3bIBal
COMHEHHUA B 3HaUEeHUHU NpousBeieHuA P u MHeHNe 06 3TOM yCTaHOBUIOCH
y#e HCTOPHUECKH U TOCTe MHOTOKPATHON MPOBEPHH.

JKCMepUMeHTHl HUKOrJa He GLIBAIOT
BIOJHE TOYHBI, HO MOTYT HaABeCMmU HA
MblCAb, YTO B TOUHOM H3MEPHUTEIbHOM MO-
HATHH P - L caegyer UcKaTh KIIOY K 00b-
ACHEHUIO CBA3M BceX ¢daxToB. U neficTBu-

X ]
AN TelbHO, TOJILKO TAKUM 00pa3oM CTAHOBAT-
cA JUIIb MOHATHEIMU BCe BBIBOJBI A pXuMe-
Puc. 12 na, lanuaesa u ap. Teneps MOMKHO ¢ TOXHOR

YBEPEHHOCThIO MPeANPUHATEL HeoOXoJuMble peobpa3oBaHuA, KaK pacTAdie-
HHUe U cikaTHe TpuU3M. Rakyio-HUGYAb MOABelIeHHYIO TMocepeanHe MPU3MY
(puc. 12) MomHO 20e-Hub6ydv paspesaThb, He Hapyllad pPaBHOBECHA, U He-
CKOJTbKO TAKUX MPH3M MOKHO MPOYHO CBA3ATh B HOBHIE KaK OYATO ObI CIy-
yau paBHoBecHA. O6pailleHne, pasfeneHue cIyuaa paBHOBECHA Ha HECKOIb-
Ko npyrux (Famuieit) BO3MOMKHO TONBKO NPH YCIOBHM COGIIONEHHA 3HAYE-
uug P - L. B BecbMa cuMnmaTuuyHoM OaA MeHA couynHeHnH «Denken und
Anschauung in der Geometrie» (1900) O.H8lder zamumaer ot Moe#t Kpu-
THKH TMPaBHUILHOCTEL BEIBOJOB ApXuMena. XoTA Hallld B3TIAALI HA TOYHYIO
HAYKY U ee OCHOBEI BO MHOTOM COBIAAAIOT, UTO JOCTaBIAAET MHe G0JbIIoe
yIOBONLCTBHE, A, TeM He MeHee, B JJAHHOM cJyuae COIIACUTLCA ¢ HUM He
Mory. MosHo 6bL10 Gbl TOAYMaTh, 4TO ApXuMe/ (OTHOCHTEILHO PABHOBE-
cufl mnockocTelt 1) cunTaer @axmom ob6ule20 3HAYEHUA, YTO ABA PaBHBIX
rpysa MOTYT OBIThH 3aMelleHbl npU 8cexr YCAOBUAT NBOWHBLIM I'PY30M Ioce-
peaune (monoxenue 5, cleACTBHE 2). Torja Bech BBIBOJ ero (nonoxenue 6)
ObLT OBl He Hy#ieH, H60 UCKOMBIR pe3yabTaT ceifuac e OTCIOJA BbITEKaeT
(cM. cTp. 22). ITOMY B3[IANY NPOTHBOPEUYHT COCO6 BbIPAKeHUA ApXuMe-
na. Ho a priori AcHBLIM TaKoe TojoskeHHe, 6e3 COMHEHHA, TPU3HATh Helb3A.
Ocraetcd, MHe KameTcA, TOALKO B3TIA, U3M0KeHHbIR Ha cTp. 22.

7. Becbma uHTepecHO W TOyYHMTedbHO, KaK 3aKOHBI pblyara, B Mpo-
cTo#l dopme yHacieloBaHHbBle HaMHU OT ApxuMepa, ofobmainchk U pas-
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BUBaNUChL jJajee coBpeMeHHbIMU ¢uzukamMu. [lepBLIM y4eHLIM, Mo3HaB-
WKM BamHOCTL 0OIMero NOHATHA, TaKk HAa3LIBAEMOro, cTaTHYeCKOro Mo-
MeHTa, Obll, N0-BHANMOMY, 3HaMeHUTBIR XyIoHUK U HcclegoBaTens Jleo-
Hapgo ma Bunum (1452-1519). JoxasbiBaloT 3TO HEKOTOpblE MecTa B
OCTaBIIUXCA Nocle Hero pykonucax. On

roBOopMT, HanpuMep: «BosbMem Bpama- 4 B
Iomuiica okono Toukn A crepmenn AD
¢ IpHUBelleHHLIM Tpy3oM P U Bepes-
Ko#l, nepebpoluleHHoil yepe3 60K, ¢ APY-
ruMm rpysom @ (puc. 13). Raroe orno-
LleHHe JOMKHO OLITh MemIy CcHIaMu,
yTo6bl cymecTBoBano paBHoBecue? [lne- P@ 0
yo pelyara aiua rpysa P ue ects AD,
a ecTh «nomeHUuaabHuily pbiuar ADB.
IIneuo priuara gaa rpysa @ ue ects AD,
a «nomenyuaavibily poiuar ecth 3gech ACy». Kakum ofpazom oH npwuimen
K 3TOMY B3riAAy, OpaBja, TPYAHO cKa3aTh, HO fICHO, YTO OH 3Hal, 4eM
olipeflefideTcA AeifcTBHe IPy30B.

Ilomo6ubIe e paccymaeHun, kak y Jeonapma ma Bunuu, Mbl Haxoaum
u 'y I'Bumo Yoanbau.

8. llonpo6yeMm BbIACHUTL cebe, kKakuM obpa-
30M MO:;KHO Oblio Obl NIPUATH K I[IOHATHIO CTa-
THUEeCKOT0 MOMEHTA, 10 KOTOPBLIM [IOHMMaeTcH,
KaKk M3BEeCTHO, IIPOM3BeJeHHe CHIBI Ha IlepIleH-
JUKRYIADP, ONYIEeHHLII OT OocH Ha ee HalpaBble-
HUe, XOTA U TPYJAHO B HacTodAllee BpeMA BIOJI-
He yCTaHOBUTL IIYTh, IIPUBEJWIHR K 3TOMY IIO-
HATHIO. YTo paBHOBecHe cyIllecTBYeT, Korja Be-
peBKa, epebpouienHan dyepe3 60K, ¢ 06eHUX cTO-
POH HaTATHBaeTcA ¢ PaBHOIl cUIOH, YCMOTpeETh
He TpyaHo. Becerga MoHO HalTH MI0CKOCTE CHM- Puec. 14
MeTpHH Bcero annapara, T. €. III0CKOCThb, llepIleH-

AURYJIAPHYIO K ILNIOCKOCTH BePeBKHU U AeJANTYI0 Yroia, obpadyeMblil BepeB-
ro#, nononam (EE). JIBumeHHe, KOTOPOe MOTIO Obl ellle 31eCh HACTYIIHNTh,
He nojjaeTcd 0OJHO3HAUHOMY olpe/eneHI0 HUKAaKUM IPaBUIOM, U OHO, clle-
JoBaTelbHO, ¥ He HacTynaeT. Ecnu manee 3aMeTHTh, uTo MaTepualn Gioka
JIMINL [I0CTONLKY MMeeT cylllecTBeHHOe 3HaueHHUe, IOCKOJILKY OH ollpefelnd-
eT cTelleHb NOABHMHOCTH TOUYER [IPUIONEHUA BePeBKH, TO HETPYAHO yBH-

C D

Puc. 13
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JIeTh, UTo 3HaUUTeNbHAA 4acTh 6/0ka MoMeT U 0TCYyTCTBOBaThL, He Hapyllias
paBHOBecuA. CylecTBEHHOE 3HAUEHHE OCTAETCA TONbKO 38 HEMOJBUMHBIMHU
pajnycaMmu, BeAYIIUMH K TOUKaM KacaHUA BepeBkH. Takum oOpasom cTa-
HOBHUTCH fICHO, YTO HEHNOABMKHBbIE PAAMYChl (MMM HepHeHIMKYIAPLI K Ha-
[paBNEHUAM BEpPEBKH) MIPAIOT 3/1eCh MNOJOGHYIO e DOJib, KAKYI) HUIpaoT
Ievyy pbluara B peryare Apxumena.

Puc. 15 Puc. 16

PacemoTpum Tak HaspiBaeMblit BopoT. IlyeThs paguyc Koleca paBeH 2
U TPY3, NIPUIOMKEHHLIA K HeMy, paBeH 1, a paguyc Bana paBeH 1 H Tpys,
NPHJIOMKEHHBIH K HEMY, paBeH 2. 3TOT BOPOT BIONHE COOTBETCTBYET pbI-
yary Apxumefa. Eciu Mbl HamomMHuM Ha Bal KakMM-HHOYAb oOpasoM elle
OJHY BepeBKY, HATATHBaeMYIO ¢ 06eHX CTOPOH rpy3aMH 2, paBHOBeCHe He
HapymuTcA. Ho AcHO, 4TO MBI MOMeM paccMaTpHBAaThb, KaK YpPaBHOBEIIHU-
BalOMIHe APYT ApYyra, HaTAMeHUA, 0003HaUeHHbIe Ha pUc. 16, He NIpUHUMAaA
BO BHUMaHHMe OCTAIbHBLIX [BYX, KAK B3aMMHO KOMIEHCHPYIOMHXCHA. JTUM
MBI, OCTaBIAA B CTOPOHE BCe HeCYMECTBEHHOe, IPUIIH K TOMY BHIBOLY,
YTO IBHIKEHHE ONpefelNAeTCA He TOIbKO HATAMEHUAMH TPY30B, HO U mep-
NeHIHKYIAPaMH, ONYI[eHHbIMH HA HaNpaBIEHHA MX OT TOUKH BpalleHHUA.
OnpefenAmoliee 3HaUeHUE HMEIOT NPOU3BEIEHUA TPY30B Ha NMepleH AHKYIA-
PbI, OIIYTIEHHBIE OT OCH HA HaNpaBIeHUA HATAMEHHUH, T. €., TAK Ha3bIBaeMble,
cTaTHUeCKHe MOMEHTHI.

9. To cux mop MbI paccMaTpHBalIH pa3sBUTHe MO3HAHHA NPHUHIHUINA DPbI-
yara. CoBepllleHHO He3aBHCHMO pa3BHBANOCh MO3HAHHE MPUHIHNIA HAKIOH-
Ho#t mnockocTH. Ho a71A moHMMaHMA MAallMH BOBCe HeT HAJ0GHOCTH B HO-
BOM IpPUHIHUIE, KPOMe IPHHIMIA pblUara, Tak Kak IOCIeJHUN BIONHE J0-
craToueH. ['anuneit, HanpuMep, cleaymOmMuM o6pa3zoM 0GBACHAET HAKIOH-
HYIO IJOCKOCTh NpPH MOMOIIM NPHUHIHWNA pblyara. PaccMOTpHM HaKIOH-
HYIO IUIOCKOCTh M Ha Helt rpy3 (), ylepmUBaeMblii B paBHOBECHHM Tpy-
som P (puc. 17). l'anuneit naetT nOHATH, YTO BajKHO He TO, YTOOLI Ipys ()
Jesman MMeHHO Ha HAKIOHHOW NJIOCKOCTH, a Poj [ABUMKEHHA 3TOro rpysa.



2. Ilpunyun HAKAOHHOU naocKoCMU 29

Mo:kHO MO3TOMY TMpeAcTaBIATL cebe, UTO
3TOT I'PY3 HAXOJUTCA Ha NMeplneHJUKYIAPHOM
K mnockoctH crepmue AC, BpamaiomeMcA
oxkono Touku (5 eciu MpeANPUHATL TOTJA
TOILKO OYeHL HeOoublioe BpalleHKe, TO Hall
rpy3 6yaeT ABUraThLCA B dlleMeHTe YT H, COB-
najaioiieM ¢ HaKJIOHHOI maockocThio. To,
YTO MYyTh JBMiKeHHA NpU JanbHeillleM ero Puc. 17
NpOJOMKeHUY eCTh KPHUBas, He UMeeT 3]ecCh

3HayeHUsd, TaK KaK B cllyuyae paBHOBeCHA 3TO JanbHelllllee NBUeHUe B Jeil-
CTBUTENbHOCTH He MPOMCXOJUT M BamHO TOJNbKO MI'HOBEHHOE [BHUikeHUe.
Ecnu e npUHATL Bo BHMMaHMe HM3NoMeHHoe Bhillle 3aMevaHue Jleonapao
na Bunum, nerxo y6eauTbcA B MpaBHILHOCTH Toro, uto () - CB = P - C' A,

% = g—g = C—Z, a cjeaoBaTelbHO, U HaWTH 3aKOH paBHOBeCHA HaKJIOHHON
Ci

IIJIOCKOCTH. HTaH, 3HaA NPHUHLOMUII pblyara, JIerko UM BOCIIOJNb30BaTbCA OJIA

Mo3HaHUA APYyrux MalHnH.

2. llpyvHUMI HaKJOHHOHN ILIOCKOCTHU

1. CreBun (1548-1620) mepBhlii MccreoBal MeXaHUYeCKHEe CBOHCTBA
HaK/JIOHHOH IIIOCKOCTH M IPUTOM BIIOJNHEe OpPUIMHalbHBIM obpasoM. Hor-
Ja KakoH-HMOYAb TpYy3 JleMUT Ha TOPU3OHTAIbHOH IIOCKOCTU cTola, TO,
TaKk KaKk JaBleHHe ero NepleHIMKYJIAPHO K 3TOH INIOCKOCTH, cyllecTBoOBa-
HHe paBHOBeCHA OUYeBUIHO Ha OCHOBAaHMM MHOI'OKPATHO NPUMEHEeHHOIo yie
npuHuMIa cuMMeTpuu. Ha BepTuKanbHO# e cTeHe Ipy3 He BcTpedaeT Hu-
karol TOMeXH B cBoeM JABMieHUM nafeHusa. HawnoHHas miockocTb, clle-
JoBaTellbHO, GyJeT NpeAcTaBIATbL cCpeAHMIt ciyyail
Mely 3TUMH ABYMSA KpallHUMHU clydaaMH. 3flech
paBHOBecHe He OyfAeT cylllecTBoBaThb caMo Io cebe,

KaK Ha TOpPHM30HTalbHOH MoJCTaBKe, HO M CMOeT
ObITh yJAep:KaHo IpU NOMOIIM MeHbIIero NMpoTHBO-

Beca, YeM Ha BepTHRaNbHOil cTeHe. [IpH oThicKaHHH %
CYTECTBYIONEr0 3/IeCh CTATHYECKOI'0 3aKOHA JIpeB-
HHe HccleioBaTell HATAJIKHBATHCh Ha 3HAUUTENb- Puc. 18

Hble 3aTpyTHeHUA.

CreBMH paccympaaeT cieayiolum obpa3oM. OH npeacraBinfer cebe
TPeXTpaHHyIo NPU3MY C FOPU3OHTANLHBIMK pebpaMu, padpes kotopoit A BC
uzobpasen Ha puc. 19. On npuHumaeT, Hanpumep, uto AB = 2BC u cto-
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Puc. 19 Puc. 20

pona AC ropusonraibna. Ha 3Ty nmpusmy OH HaKJagLIBaeT 3aMKHYTYHO
BEPEBHKY C YeThIpHAAUATBHIO IapaMHd paBHOI'O Beca U HAa paBHOM APYT OT
apyra paccToAnuu. BmecTto BepeBKU yI06HO B3ATh 3aMKHYTYIO paBHOMEp-
Hyto uenb. llocneansasa uau 6yaeT B paBHOBECUH, WU HeT. Eciau AomycTUTD
nociefiHee, TO UeNb, pa3 MPUAA B ABUMKEHHE, JoM#HA Oblia OGbl ocTaBaThCA
B IBHKEHHUU BEUHO, UOO NIpU €€ IBUMKEHUH yCIOBUA He U3MEHATCA. [lomk-
HO G110 6BI MOAYUUTHLCA perpetuum mobile, uTo CTeBUH curTaeT abCypaoM.
MpicniuM Mo3ToOMY TOJAbKO MepBbIil cayudaii. llent ocTaeTcAa B paBHOBECHM.
B Tarxom cayuae cuMmMerpudeckan yacTh uend ADC MomeT 6uITh yiajlena
6e3 napymenus paBHoBecus. CliefoBaTennbio, 4acTh enu AB ypaBHoBelu-
BaeT yactb BC. TakuMm o6pasoM, Ha HAKIOHHLIX IJIOCKOCTAX PABHOW BLI-
COTHI AeHCTBUA paBHBLIX I'Py30B 00pPATHO NMPONOPIHOHAIBHBLI AMUHAM 3THX
INIOCKOCTEH.

Ecau B paspese npusMbl, usobpamennoM Ha puc. 20, ctopona AC ropu-
3oHTaNbHa, cropona BC Beprurainnna, AB = 2BC u nponoprydoHaibHLIe
AnvHaM Beca orpe3sxoB nemu va AB u BC cyts Q u P, 10 % = ;31_12* =2
O6ob1ienre 3ToOro cayvad ACHO camMo coboil.
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2. JonyueHne, U3 KoToporo HcXoduT CTeBHH, a UMeHHO, YTO 3aMR-
HyTafd llellb OCTaeTCA B IIOKoe, CEpbIBaeT B cebe, 6e3 COMHeHHA, cHava-
Ja TONBKO 6no.4He UHCMUuHEmMuUeHoe No3HaHue. OH ceifuac e YYBCTBYeT,
Ja ¥ MBI BMeCTe C HUM, UYTO HUUero, N0J4o6HOro TAKor'o poja ABHHKEeHHIO, MBI
He HabM0Jany, He BHAENH, YTO TAKOT'0o JBHKEHHA He GbIiBaeT. ITo ybesi Je-
HUe obnajaeT TaKoH .102uveckoll cuoll, YTo Mbl Ge3 Bo3pameHUA IpUHUMa-
eM JlelaeMbIfl 0TCIO[a BBIBOJ OTHOCHTENLHO 3aKOHa paBHOBECHA HAKJIOHHON
MJIOCKOCTH, a Mem/Jy TeM, KaK Iolblil pe3yibTaT ONbITA WK NONYYeHHBIH
KaKUM-HHOYAb IpYrUM o6pa3oM, 3TOT 3aKOH Bo30yAun 6Ll B HAC COMHEHHeE.
Mgl He HafileM B 3TOM HHYero yJUBHTeILHOTO, €ClTH pHMeM BO BHUMAaHUe,
4TO Kam/Jblil pe3yabTaT ollbITa 3aTeMHAETCA 0OCTOATEILCTBAMH NIOCTOPOH-
HUMH (TPEHHEM) M 4TO Kajjoe NpeJloloMeHHe 0 PellalonnX Aeno ycuo-
BUAX HecB0OOAHO oT omubok. To o6cToAaTenbcTBO, YTo CTEBHH NpH3HAET
3a TAKMM HMHCTHHHETHUBHBIM M03HAHHEeM BBLICIIMIA aBTOPUTET, YeM 3a CBOHMM
NPOCTHIM, ACHBIM, IPAMBLIM HabII0JeHHUeM, MOrJIo 66l HaC IPUBECTH B U3y M-
JdeHHe, eclK GBI MBI He YYBCTBOBAaNH Toro e. BosHHKEaeT mosToMy Bollpoc:
OTRY/Ia e 3TOT BhIcIUi aBTopHTeT? ECIKU MBI BCIOMHHM, YTO Hay4YHOE J0-
Ka3aTelbCTBO, BCA Hay4YHafA KPUTHKA MoOrja BbITEKaTh TONLKO U3 NO3HAHUA
coOCTBeHHBIX ONMIMOOK HcclleloBaTenell, TO OTBETUTHL Ha 3TOT Bolpoc 6yaeT
He TpyZAHO. MBI AicHO YYBCTBYeM, UTO cAMU MBI HuYe20 He clelanu JiA 06-
pa3oBaHKA 3TOI'0 HHCTUHKTHBHOI'O I03HAHUA, YTO MBI HUUero IpoU3BOILHO
B Hero He BIOMHUIH, a oHO oOpa3oBajioch coBeplleHHO 6e3 Haulezo cojeiicT-
BuA. [loaToMy oTnagaet HeJoBepHe Halle K COOCTBEHHOMY CYOHEKTHBHOMY
MOHHMAaHH1O Hab/li0JaeMoro.

BriBog CTeBuHa ecTh 0oJHMH M3 HauOoJdee IeHHBIX 00Pa3lOBBIX BLIBO-
JOB B IlepBoHavYalIbHOH HCTOPDHUK MeXaHUKHM U OpocaeT yAUBHUTENbHBIN CBET
Ha IpoliecC pa3BUTHA HAyKHM, Ha IPOUCXOMJeHHe ee M3 HHCTHUHKTHBHO
npHoGpeTeHHbIX Mo3HaHuil. BecnmoMHKMM, UTo ApXMMe[ pa3BUBal BIOIHE Ty
#e TeHIeHLHIO, 4To U CTeBHH, HO TOJBKO C ropa3j0 MeHBLIIHM YCIIEXOM.
lla ¥ BnocneJCTBUM MHCTHHKTHBHLIE MO3HAHUA He Pa3 CTAHOBHIHMCH HUCXOJ-
HbIM NMYHKTOM HccliegoBaHuil. Ramablil sKRcmepHMeHTaTOp MomeT Ha cebe
caMoM exieJHeBHO HaAOMI0JaTh, KaK OH PYKOBOJAUTCA HHCTHHKETUBHBIMH I10-
3HAHUAMHU. YIaeTCH eMy JOIrMYeCKH (JOpMYIHUpPOBATh TO, YTO B HUX COJEp-
MUTCH, U OH 0ObLIKHOBEHHO JejlaeT 3HAUMTENLHBbIH IIar Blepem.

Paccymuenusa CteBuHa He cojepsaT omHuOKH. Byas B HUX omubKa, Mbl
Bce paslenanu 6bl ee. Bonee Toro, HeT HUKAKOTO COMHEHHA, YTO TOILKO CO-
YyeTaHHe CUJIbHelIllero MHCTUHKTA C BeJHyuanined CUI0oH ToruyeCKol MbICIH
poss1aeT BelIHKOI'0o ecTecTBoHcbiTaTeNA. OTcloda oHAKO HUKOMM 06pa3oM
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He cleAyeT, UTO MBI JIOJKHBI U3 HHCTUHKTUBHOTO B HaYKe co31aTh cebe HO-
BYIO MHCTHKY M CUHUTATh ee HenorpemuMoii. UYTo 5To 66110 661 HEIPaBUIALHO,
yOenHTbCA BechbMa Jerko. Jlake HHCTHHKTHBHbIE IO3HAHUA CTONb BETHKOM
JOTUYeCKOH CHIbI, KaK NPHHIHI CHMMETDHH, NPHMeHeHHBI ApPXHMenoM,
MOTYT BBecTH B 3abaysaenue. HailnyTca, MomeT 6BITh, YHTATENH, KOTO-
Phle BCIOMHAT, KaK OBLIO HapyIIeHO X AYIIEBHOe PaBHOBeCHe, KOTja OHH
B IepPBBIil pa3 yCAbIIAIN, YTO JeKallad B MAarHUTHOM MepHHaHe MarHUT-
Hafd Uria napaulelbHbIM el U IPOXOAANINM HajJ Hell 9JIeKTPHYeCKHM TOKOM
OTKJIOHAETCA B ONpejlelleHHOM HaNpaBAeHHH U3 IUNIOCKOCTH MepuauaHa. HH-
CTHHKTHBHOE CTOJb ke NMOTPEeNIIMO, Kak H ACHO co3HaBaeMoe. OHO HMeeT
HEeHHOCTH MpPeH e BCero TIIBKO B 06iIacTH, ¢ KOTOPO# YesIOBEK XOPOIIO 3Ha-
KOM.

BmecTo Toro 4to6nl 3aHMUMAaThCcA MHUCTHKOH, 3aiafHMCH Jydllie BONPO-
COM: KaK BO3HMKAIOT MHCTUHKTHUBHBIE MO3HAHUA U UTO B HUX COJAEPHUTCAT
To, uro MBI HabII01aeM B IPHPOJe, 3alleYaTIAeBaeTCA, XOTH Obl U HeNnoHAmoe
U HeaHaAU3UPOBAHHOE, B HANIKUX NpPeJCTaBIeHHAX, KOTOPhIe H BOCIPOU3BO-
AT B caMBIX OGITUX H CUNbHEHIUX YepTaX npoleccsl IpUpoabl. Mb1 o6aaaa-
€M I03TOMY B 3THX JaHHBIX OIBITa H0raTCTBOM, KOTOPOE Beerja moj pyKoit
H KOTOPOro TOJMBKO OYeHb HeGObIaA YacTh COAEPHHUTCA B HATUX ACHO CO-
3HaBaeMBbIX HieAX. To 06CTOATENBCTBO, YTO HAM Jerde UCHOAb30BATh 3TOT
OIBIT, YeM NPHUPOLY CAMOJIHUYHO, H UTO OH, B YKA3aHHOM BBIINE CMBIC/IE, CBO-
60eH 0T cyOhLEeKTHBHOCTH, NPUAAET eMY GOJBIIYIO IIEHHOCTh. Yi#e TaKroBa
0c06eHHOCTh MHCTHHKTHBHOT'O MO3HAHHA, UTO OHO NPEHMYIIECTBEHHO ObI-
BaeT OTPHIATEIbHOr0 XapaKTepa. MBI MO#eM CKas3aTh He CTOILKO TO, UTO
JOJHLHO NPOM30MTH, CKOABKO CKOpee TO TOMBKO, YTO He MOMKET NPOU30MTH,
TAK KaK TOJBKO MocdejHee CTOUT B Pe3KOM NPOTHBOPEUYHH K TOl HeACHOH
Macce JaHHBIX OMNBITA, B KOTOPOH OT/AeNbHbIE 3JI€MEHThI He Pa3inYalOTCAH.

[IpunucriBag GOJALIIYI0 3BPHUCTHYECKYIO IEHHOCTh HHCTHHETHBHBIM
NO3HAHUAM, MEI C Hallell TOYKH 3DeHHA TeM He MeHee He JO/MHBI OCTa-
HABIMBATHCA Ha NPH3HAHHM HX aBTOpHTeTa. HampoTHB, MBI JOIMHBI 3a-
JaThCA CAeYIONIMM BONPOCOM: NPH KAKHX YCJIOBHAX MOTIO BO3HHKHYTH
JaHHOe MHCTHHKTUBHOEe no3Hanue? OGbIKHOBEHHO MbI TOT/A HAXOAUM, YTO
mom jce NPHHIHI, JJAA 000CHOBAHHUA KOTOPOTO MbI IPHBJIEKIN HHCTHHE-
THBHOe M03HaHHe, 06pa3yeT ONATH OCHOBHOE yc.ao06ue NIA BO3HUKHOBEHUA
sTOro no3uauud. M 3To coBepmenHo He Bpeano. HHCTHHKTHBHOe MO3HAHUE
NPHBOAHT HAc K MPHHIUNY, KOTOPBIM OHO caMo OOBACHAETCA M KOTOPBIH
B CyINIeCTBOBAHUHK 3TOT0 MO3HAHUA, NMPECTABAAIONIEM caMo 1o cebe Gakr,
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ONATL HaXoJUT MoATBepsjaeHHe. I Tax oOGCTOUT Jeno, ecid OaU#e NMPU-
cMOTpeThed, B cnryyae CTeBHHA.

3. HccnepoBanue CTeBUHA KajkeTCA HaM CTONb I'eHHAIbHBIM MOTOMY,
YTO Pe3ylbTaT, K KOTOPOMY OH NPUXOJUT, COOEPKUT Kak OyaTo Gonbiie
TOH MPeANnoChIIKH, U3 KOTOPOI oH HcxonuT. B To BpeMA kax ¢ ogHoili cTopo-
HbI MBI JOMKHBI TPU3HAThL Pe3ynbTaT, BO U3lemaHue NPOTUBOPEYHi, Y HacC
¢ IPYTOii CTOPOHBI OCTaeTCA HEUTO, NoGyH Jalilee HAC CTPEMHUTHCA K Jalb-
HefieMy nosHaHuio. Ecnu 661 CTeBUH BHIACHUI Bech (JakT CO BCeX CTOPOH,
KaKk 3TO BNOCIeACTBHUH cienan ['anuneil, ero paccyseHUA He Ka3aluch Obl
HaM CTO/Ibh FeHHANbHBIMHU, HO MBI 3aTO TOXYUYUIH Obl 06bACHEHHE, FOPa3ao
6onee fAcHOe U Gonee yaoBIeTBOpAIONIee Hac. B 3aMKHYTOIl [leny, He CKOIb-
3AI1Iefl Ha MpPU3Me, B JeACTBHUTEIbLHOCTH CONEPHUTCA yi#e Bce. MBI Moriu
Obl CKa3aTh, UTO LENb He CKONB3UT NMOTOMY, YTO NMPH STOM He NPOHUCXO-
JUT ONMyCKaHUe TAMENBIX Tel. ITO 6bl10 6b1 HeTOUHO, H60 B JeHCTBUTEND-
HOCTH HEKOTOpble 3BeHbA LEMU OMYCKAIOTCA MPU ee JBUMEHUH, a JpyTHe
B3aMeH TOT0 MOAHUMaIOTcA. ToUHee MO3ITOMY CKa3aTh Tak: IeNb He CKOMNb-
3UT MOTOMY, UTO KaMAOMY Tely, KOTOpOe MOriIo 6bl OMyCKaThCA, JOIHHO
6b110 GBI COOTBETCTBOBAThL TENO PABHOTO Beca, MOJAHUMAIOIeeCH Ha Ty e
BBICOTY, WM Tello JBOHHOrO Beca, MOAHUMAIOINIEECA HA MOJOBHHY BHICOTHI
U T. 1. ITo oTHoueHUe 66110 3HaKoMO CTeBUHY, U OH U3OMKUI U OMUCAT ero
TaKkme B cBoeM yueHHH o Giokax. Ho oH, oueBUJHO, CIMIIKOM He JOBEpPAT
cebe, uT06BI Ge3 HanbHeHIINX NOKA3aTelhCTB MPEACTABUThH 3aKOH 3TOT 061-
3aTelbHBIM U [IJIA HaKJIOHHOH miockocTH. Ho ecnu 6b1 Takoii 3aK0H He UMel
00111eT0 3HaYeHUA, THCTUHKTHBHOE MO3HAHHE OTHOCUTENbHO 3aMKHYTOH Ie-
NH COBCEM U BO3HHUKHYThH He MOrIo Obl. ITUM o6bAcHAeTcA Bee. To, uTo
CTeBUH He MollleJ TAK JajieKo B CBOUX pacCysIeHHAX, a yJOBIETBOPUICH
TOJbBKO YCTAHOBIEGHUEM COTJIACHA MEMAY CBOUMHU (KOCBEHHO HANJSHHBIMH)
NOHATUAMH U CBOMM HHCTUHKTUBHBIM MBIIIEHHEM, HAC CMYIIIATh He J0JH-
HO.

MoskHo cnyuaii CTeBHHa O0OBACHUTH ellle HECKOIBKO MHBIM 006pa3oM.
Ecnu nnA MHCTHHKTaA TBepJo YCTaAHOBIEHO, UTO 3aMKHYTaf TAMelad LeNb
He BpalllaeTcA, TO OTAelNhHbIE MPOCTHIE, KOIUUYECTBEHHO JeTK0 0003peBae-
Mble CIy4yad HaKJIOHHOU MIOCKOCTH, KOTOpble mpuAyMbiBaeT CTeBUH, cle-
OyeT paccMaTpUBaTh, Kak OTHelbHBbIe ClelHalbHble AaHHBIe ombiTa. H6o
BOBCe He BaKHO, OCYIIeCTBIEH JIH SKCHEPUMEHT B AefCTBUTEILHOCTH HIH
HeT, eClH TOJILKO pe3yJbTar ero BHe coMHeHHA. CTeBUH MUMEeHHO U 3DKCIe-
PUMeHTHUPYeT B MbiciAX. U3 cooTBeTCTBYOMUX $PHU3NYeCKUX DKCIEPUMEH-
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TOB C HAUBO3MOMHO Gojiee UCKIIOUEHHLIM TPeHUEeM NEHACTBUTENLHO MOKHO
Ob110 6Bl BbIBeCTH pe3ynbTaT CTeBHHA. AHAIOTHYHBIM 00Pa30M pacCyle-
HHe ApXxuMega o pbluare MOMeT OBITb MOHATO B ¢dopme [anunea. Ecau 6
pAI BooOpaMaeMbIX, MBICIEHHBIX SKCIEPUMEHTOB ObLI OCYIIECTBIeH GU3H-
YeCKH, MOMHO ObII0O 6bI OTCIOLA BLIBECTH CO CTPOMKAMIIENl TOUHOCTHIO JTH-
HefiHYIO0 3aBUCMMOCTb MOMEHTA OT IJIHHBI MJeua pbluyara. TakuX MOMBITOK
npUCcnoco6IeHUA KOMMUECTBEHHBIX CINeNHalbHBIX TOYEK 3PeHHUA K O6IUM
WHCTUHKTHUBHBLIM BIieUaTI€HUAM MbI B 061aCTH MeXaHUKH BCTPETHM ellle He
MaJo MPUMEpPOB Y caMbIX BHIOAIOMUXCA UccledoBaTeNeil. BerpeuatoTed Ta-
KHe ABJIEHUA U B IPYTHUX 061acTAX. B 3ToM oTHOLWEeHUH A Mor GBI coclaTbeA
Ha Mo kuury «Principien der Warmelehrey («Ilpunnunst yyenus o Temio-
Tey), crp. 151. MoxHO cKa3aTh, YTO camble BbIIAIOIUECA, CAMbIE BaiiHbIe
IIaru Ha MyTH Pa3BUTHA HaYKHU clelaHbl HMeHHO TakuM obpaszoMm. Meton
BEIUKUX UCCNeJoBaTelell, 3aKII0UaBUINICA B yCTaHOBIEHHU COTIaCUA MeH-
Oy OTHeNbHBIMH MpeAcTaBIeHUAMHU C OAHOH CTOpPOHBI U 00Well KapTHHOM
KaKoii-HuOynb 00/1acTH ABJEHUN — ¢ OpYroil, UX MOCTOAHHOE BHUMAaHUE
K 1eJOMY NMPU U3YUEHUH eJUHHUUHOTO, JONMHO ObITh MPU3HAHO UCTHHHBIM
dunocopcrum metoaoM. HeTunnasa ¢unocodcran pabora B 061acTu Kakoi-
HUGYObh cmenuanbHONl Hayku 6ymeT Bcerja 3arJIIOUAThCA B YCTAHOBIEHUH
CBA3HM U COTJIacHUA MeMIY ee pe3ylbTaTaMH U TBepao YCTAHOBIEHHBIMH 06-
MUMH HallUMHU MO3HaHUAMHU. Torjga coBeplIeHHO OTHAgalOT Kak TYMaHHOE
U3MBILLIEHHE GUI0CcobUU, TAK U BCAKNE HeyJauHble, HeNlelble cnelHalbHble
TeOpHH.

Bynetr nefecmonesno eie pa3 paccMOTpeTh O6I[Ue W Pa3IUUHbLIE Uep-
Tel B xome upeit Creruna u Apxumena. I Tor u Opyroii UCXoOAT U3 HH-
cruHKkTUBHOT0. Ho CTeBUH mpullen k BechbMa o0lleMy MO3HaHHUIO, UTO JEr-
KO MOABH’KHAA THMeNafA 3aMKHYTaf [elb MPOU3BOILHON GOpPMBI OCTaeTCA
B mokoe. Otcioga oH 6e3 Tpyda MOMeT NPUHTH K KOIUUECTBEHHO JEeTKO
0603pUMBIM ClelaNbLHBIM ciiyyaAaM. HanpoTue Toro, ciyuaii, 13 KOTOPOro
HUCXOAUT ApXUMe[, eCTh cambill cneyua.abHbill, KOTOPBHI MOHHO TONbKO cebe
npeAcTaBUTh. I3 Hero oH HUKOUM 06pa3oM He MOMET BBIBECTH cilyuaf 6o-
Jee o0ujezo Tak, UTOOLI er0 BLIBOLI ObLIM BHe coMHeHHA. Ecnu 3To emy kak
O6yATO ymaeTcA, TO MPOUCXOJUT TO OTTOr0, YTO OH CIyuail 3TOT yHe 3HAeT.
lIlpyroe geno CTeBUH: OH HCKOMOe, 6e3 COMHEHUA, TOME YHe 3HAET, M0 Kpaii-
Heli Mepe, NpUGIU3UTENLHO, HO TeM MYTeM, KOTOPLIM OH HAET, OH MOT Gbl
HafiTH ero ¥ npAMo. Eciu TakuM myTeM CHOBa OTKPBLIBAeTCH CTATHUECKOE
OTHOIIEHHE, TO OHO UMEEeT GbiCLUYH IEHHOCTD, YeM Pe3yIbTaT U3MEpPHUTENb-
HOT'0 DKCNEePHMeHTA, BCerja HeCKONbKO YRKIOHAWIIUIACA OT TaKoro COOTHO-
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Puc. 21

meHud. Ho 3To oTKI0HeHKe Bo3pacTaeT BMeCTe ¢ HCKaKaloMUMHU Pe3yIbTaT
BpeJHbIMH YCIOBHAMM, KaKk TPEHHE U T. [I., H BMecTe ¢ HHMH YMeHbIIIaeTCA.
TouHble cTaTHYEeCKHE COOTHOIIEHHA NOIYYaloTcA udeaausayuell v abempar-
yuell UCRaskaloluX pe3yabTaT yciaoBuid. B metogax Apxumena u CteBHHa
9TO COOTHOIIIEHHE NpeCcTaBIAeTCA Kak 2unomesd, ¢ 0TKa30M 0T KOTOpOil Bce
OTAelbHble GaKThI ONBITA TOTYAC NPHUILIK Obl B JJOTHYECKOE IPOTHBOPEYHE.
Ho Beab TOABKO onepupyd TOYHBIMH NOHATHAMH, Mbl MOEM NPOU3BOIBLHO
Bocco31aBaTh $aKkThl, HAYYHO, JOTHYECKH OBJIajeTh UMH. Priyar U Hak/JI0H-
Hafd IIOCKOCThb CYTb HMEHHO TaKHe NPOH3BOJIBHO CO3JaHHbIE, HjealbHble
00BEKRTHl MEeXaHHEH, KaKk TPEYTOJbHHUKH HjealbHble 06 bEKThI [eOMeTPHH.
OnHu 3TH 06bEKTHI MOT'YT BIIOJHE YAOBIETBOPUTH TeM JOrHYeCKUM Tpebo-
BaHHAM, KOTOPbIe Mbl UM NpeAbABHIN. DU3NUYeCKHIl pbIUal Y/I0BIETBOPAET
3TUM TpeGoBaHUAM JUIIb NOCTONbRY, IOCKOJILRY OH NPUGIUKaeTCA K Uje-
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anLHOMy. EcTecTBOUCHBITATENL CTPEMUTCH NPUCNOCOGUINb C80U Udedrvl K
neficrBuTenbHocTH. (CM. npuinosenue, noGasienue 1.)

Hrax, cinymba, KoTopywl cocinysun ce6e U cBouM uurtaTenam Cre-
BMH, 3aKTI0YA€TCA B TOM, YTO OH MPOTHUBONOCTABIACT APYT APYTY pasinuy-
Hbl€, YACThI0 MHCTHHKTHMBHbBIE, YACTHIO AICHBIE MO3HAHUA, YCTAHABIUBAET
CBAA3b UM COTIACHEe MeHJYy HUMH, TOATBepaIaeT ofHu apyrumu. Ho kaxyio
Onopy cBOMM B033peHHUAM CTEBHH HAlllel B 3TOM METOJe, MOKHO BH/ETh
M3 TOTO OGCTOATENHCTBA, UTO M306pameHHe 3aMKHYTON [enu Ha NpU3Me
OH M36paln B KauyecTBE BUHLETKH [NA cBoero counHenua («Hypomnemata
mathematicar, Leyden, 1605), cua6aus ee Haamucsio: «Wonder en is gheen
wouder» («Yyao e ecTh uynoy). U gmeficTBUTenbHO, KamAblil mwar Bmepeq
B HayKe, BBIACHAIONIMA YTO-HUOYAb, GbIBAET BCerJa CBA3aH ¢ M3BECTHBIM
YYBCTBOM pasouyapoBaHud. Mbl y3HaeMm, YTO TO, YTO KasKEeTCH HAM uyjec-
HbIM, He Gollee UyJeCHO, YeM Jpyroe, YTO Mbl 3HAEM MHCTHHKTHUBHO U CUH-
TaeM camMo co6oil TOHATHBIM, U Golee TOTrO, YTO MPOTHBOMOIOMKHOE GBLLIO
6bI Topazfio Gollee YyeCHO M YTO Be3[e BbipamaeTcA odun u mom e hart.
OxasbIBaeTCH TOr[a, YTO Halla mpoGieMa coBCeM He mpobiiemMa, OHa paciiibi-
BAETCH, KaK JIbIM, OTXOIA B TE€Hb MCTOPHHU.

4. Pa3 6bI1 yCTaHOBIEH MPUHIIUI HAKIOHHOH miockocTH, CTEeBUHY GbINO
He TPYIHO MPUMEHUTh €ro U K OCTAlbHbIM MallMHAM U T€M BbIACHHUTH HX.
laeT o emy, HANpUMep, U cliefyioliee TpUMEHEHHE.

IlycTh MbI KMEEM HAKIOHHYIO MIOCKOCTH M Ha Hed rpys Q. Ilpu momo-
M BepeBKM, nepebpolieHHoR yepes 6nox A, 9ToT rpya () ypaBHOBelIMBa-
etcd rpy3om P. [IyThb, KoTopbiM uaeT 37iech CTEBUH, CXOH C TE€M, KOTOPLIM
BrnocregcTun men Fanuneit. On 3amevaer, 4YTo BoBce HE HEOGXOIUMO, UTO-
0Ll rpy3 () neman Ha HaAKJIOHHOH miockocTH. Pa3 TonbKo coXpaHAeTcA pox
€ro IBUMEHUA, TO U OTHOIIEHHE MEHIY
CHJION U TPY30M OCTAETCH TEM e CAMbIM.
IMoaToMy MBI MoO#eM TpeiCcTaBUThL cebe
Halll TPy3 MPHUIOMEHHBIM K BepeBKe, Me-
pebpolieHHol yepe3 6108 D U cooTBeT-
CTBYIOIMM 06pa3oM Harpy:REeHHBIM; 3Td
BEepeBKa [0M#HA ObITh MepneHUKYIApHA
K HaKJIOHHOW miockocTu. Caenas Bee 3TO,
MBI MONy4YaeM cOGCTBEHHO, TaKk Ha3bIBae-

Puc. 22 MYIO, BEPEBOYHYI0 MalmMHy. MBI BHAMM,
YTO Temepb OYEHb JTErko OMpefelUTb Ty 4YacTh rpys3a, ¢ KOTOpOi Teno
CTPEMUTCA MO HAKMTOHHOH NnockocTH BHU3. UTOGbI HANTH ee, IOCTATOYHO
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NPOBECTH BepTHKAJLHYIO JUHHUIO U Ha Hell OTNOMHTL COOTBETCTBYIOMER

rpysy () orpesok ab. Ecan Tenepb Ha oTpe3ok aA onycTuTh mnepneHgu-
Kynap be, MBI mOTydYuM g = % = Z—g;
Hanpfienve BepeBKU aA. Tenepb HUUTO HAM He MellaeT MBICIEHHO TPH-
nucaTh (GYHKIHUIO OJHOI BepeBKH ApYro, a rpys () mpeicTaBiATh cebe
JealnM Ha (IYHKTHPOM HauepueHHOH) HarJIoHHOH miockocTt EDF. Ml
TOTla HAXOAMM aHAJOTUYHO, YTO ad u3obpamaeT HanpsmeHnune R BTOpO#t
BepeBKH. TakuMm o6pazom CTEBHH KOCBEHHBIM NMYyTeM NPHXOJHUT K MO3HA-
HHIO CTATMYECKOr0 OTHOIIEHWA BEPEeBOYHON MAaNIMHBL M TaK HA3LIBAEMOTO
napalnenorpaMma Cui, NpaBja, cHayalia TOJNbKO A ClelnanbLHOro cliydas

nepreHINKYJIAPHBIX IPYT K APYTY BepeBOK (MimH cui) ac, ad.

ac u3obpaaeT, cllefloBaTenbHo,

Puc. 23 Puc. 24

lIpaBna, BnocneacTBuM CTEBMH NMPUMEHAET MPUHIMI CJIOMEHHA M pas-
J0MeHuA cunl B obueit ¢gopmMe, OJHAKO MYTh, KOTOPLIM OH K HEMY MPHXO-
AWUT, HeJOCTATOUHO fICEH WIIM, MO KpalHelt Mepe, He BmoaHe Harafaged. Ou
3aMeuaeT, HANpUMep, YTO B CIy4Yae TPeX BLITAHYTHLIX MO/ MPOU3BOJbLHBLIMHU
yraamu wuteit AB, AC, AD c rpy3om P, OpUI0MeHHBIM K MEPBOX U3 HUX,
HATPAMEHUA MOTYT ObITh HalifleHbl cleyioumKuM oOpasoM: nponoisus AB
g0 X (puc. 23), orknageiBaioT otpesok AE; ecan
Tenepb oT F mpoBectn nunuio EF napanienbHo
K AD w nuuuio EG — napannensuo AC, To Hanps-
senuna uuteit AB, AC, AD 6ynyT cooTBeTCTBEHHO
nponopunoHanbusl oTpeskam AFE, AF, AG.

C moMoubIo 3TOr0 MPUHIHUIA KOHCTPYKIHH OH O
3aTeM pellaeT y#e J0BOJLHO CIOMHBIE 3ajayd.
On onpefensaer, HaNpPUMep, HATIPAMKEHUA B CHCTEME Puc. 25

CIUIETEHHBIX HUTeH (pHc. 24), npHdeM OH, pasyMe-
eTCA, UCXOUT OT JJAHHOTO HATPAMEHUA BEPTHUKAILHOW HUTH.
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YcnoBUA HaPAMEHUA B BEPEBOYHOM MHOTOYTOILHUKE TOe HAXOMATCA
IPH NOMOIIK KOHCTPYKIMH, KaK 3TO HaMedeHo Ha puc. 25.

Hrak, ¢ NOMOINILIO NPHHIKNNA HAKJIOHHON IIOCKOCTH MOKeT ObITh IO-
noOHBIM e o0pa3oM cllelaHa NONBITKA BBIACHEHHA YCIOBHH OCTalbHBIX
IPOCTHIX MAIKH, KaKk OHa Oblia clelaHa IPH MOMOIIH IPHUHIIMNA phlyara.

3. MpuHIUN clI0KEeHHUA CUI

1. lIpaBusio napasnenorpaMmma cHil, K Ko-
A B TOpOMY NpHIIe] ¥ KOTopblf npumenan Cre-
BUH, He GOPMYIUPYA €ro, BIpoYeM, BIIOJIHE
ACHO, 3aK/Jl049aeTcH, KaKk U3BECTHO, B Clely-
omeM. Ecnu Ha Teno A peiicTByloT aBe cu-
Puc. 26 Jbl, HallpaBJI€HUA KOTOPLIX COBHAAaT C JHU-
HuAMU AB u AC v BeNMYHHBI KOTOPBHIX IPO-
nopuuoHansHbl orpeskam AB, AC, To o6e cuinbl MOTYT ObITH B CBOEM Jeii-
CTBHH 3aMEHEHbI OJHOH TOJbKO CHJIOH, OedcTBylomeil nmo guaroHanu AD
napainnenorpamma ABCD u eit nponopiponansHoit. [loatoMy, ecnu 6b1, Ha-
npumep, & HUTAM AB, AC 6bLIM npHIOHEHbI TPY3bl, NPONOPIHOHAILHBIE
orpessaM AB, AC, ux Mor 6bl 3aMEHUTH B UX JAEHCTBUM OJUH TPY3, NPHU-
noxeHubli & HUTH AD u nponopruoHanbubit orpesny AD. Cunst AB u AC
Ha3bIBAIOTCH COCTABIAIONUMH, a cuna AD — paBrogeitcrBytorieii. Camo co-
6oi1 pazyMeeTcH, 4TO €10 MOKeT IPOUCXOIHTh U HaoB0poT, T.e. 00HaA cUla
Mo:eT ObITh 3aMeHeHa JBYMS WIH HeCKOJLKUMHU CHIaMU.

2. llonpoByem paccMOTpeTh, KaKk MO#HO OGbl10 Obl NPUATH K 0OIIEMY
[paBUIy IapajlilejorpaMMa CUI, ucxold u3 ucciepopanuf CreBruHa. Hait-
neHHoe CTEBHHOM OTHOIIEHHE ABYX NEPHNEHIHKYIAPHBIX OPYT K APYTY CHI
K TpeTbhell cuie, ypaBHOBEIIMBAIOIIEH MX, MbI IpeamnonaraeM (KOCBEHHO)
panubiM. Homyctum, uto Ha uutu OX, OY, OZ peficTBYIOT CHIbI HATH-
MEeHUA, ypaBHoBelluBatmue apyr apyra. [lonpoGyem onpenenuTs 3TH CU-
abl. Kampada U3 HUX ypaBHOBemuBaeT ABe gpyrue. Cury QY MbI 3aMeHs-
eM (Ha ocHoBaHuM npuHnuna CTeBUHA) ABYMHA NEpIeHIMKYIAPHBIMH APYT
K Opyry cunamu B Hanpasienun Ou (npoponmennn OX) M nepueHguKy-
JAApHOM K HeMy Hanpasnenuu Ov. TouHo Tak e MbI paziaraeMm cuny OZ
Ha Ou 1 Ow. CyMMa cull, tedicTBYIOIHX B HanpaBieHUH Ju, H0MHKHA YpaB-
HoBemUBaTh cuny OX, Memay TeM Kak CHIbI, JeiCTBYIOI[He B HanpaBie-
HUH Ov ¥ Qw, JOMKHBL 3TO paBHOBecHe HapymiaTh. [IpuMeM mnocnegHue
JiBe CHJIbl PaBHbIMHU U IPOTHUBOIOJIO¥HO HalPaBJeHHbIMHU M IIPeICTaBUM HUX
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yepes oTpe3sku Om U On U MBI olipeenuM cocTaBiadwiue Op, Og, Hanpas-
TeHHble o Qu, a Takme W HaTamenua Or u Os. Cymma Op + Og paBHa
Y IPOTHBOIOIOMAHA HATAMEHUIO, aelicTByiomeMy B Hanpasienun OX. Ec-
au Teneph npoBectH st napamnensbio OY wuau rt napamnennio OZ, To obe
auvnuM gagyT orpesok Ot = Op+ Oq v a1uM Haiinen Gojee o6MI TPUHLKI
napaiiiesiorpaMma CHil.
dto obiee npaBUIiIo Hapasiienorpamma

CHNl MokeT GbIThL elle M OpyruM obpazom 2 u
MOy YeHO U3 CIAOMEHUA CUIl, IeHCTBYIOIKUX
noa npAMeIM yrioMm. Ilycts OA u OB —
obe cuabl, geiicTByiolue Ha Touky O. Mbr
samenfaeM OB cunoit OC, peiicTByIOIeH
o OA, u cuioit OD, peiicTBytoneit B nep- q r Y
HNeHJUKYAAPHOM K Heil HanpaBiaenuu. Tor-

na BMecto QA n OB y Hac 6yayT geifictBo- W T 0 m v
Bath cuibl OF = OA+OC u OD, pasto-

peitctByloman koropeix OF ecThb BMecTe

¢ TeM AMaroHaib MOCTPOESHHOrO Ha JIMHHU-

ax OA u OB napaanenorpamma OAF B. X

3. Ecau npudTH K nmpaBuUIy mHapasie-
Jdorpamma cui nyteM CreBuHa, oHO mpep- Puec. 27
CTaBIAGTCA, KAK HeUuTo, HaiijeHHoe Koc-
BeHHbIM nyTeM. OHO oKa3bIBaeTCA BLIBOJOM M3 M3BECTHBIX (AKTOB MM
ycenoBueMm ux. Ho MbI Torga TOJAbKO BHIHMM, YTO OHO CYI[ECTBYyeT, HO He
BUJHUM, MoOYeMmy OHO CYIIeCTBYeT, IPYTHMHM CIOBAMH, Mbl He MOMEM ero
cBeCTH (KaK B JUHAMHEKe) K eme Gojee IPOCTHLIM IpaBuiaM. B craTuxe
IpaBUIO 3TO HANUIO HACTOAIlee HNpUMEHEHHe To-
#e NUImL y BapuHbOHA, Korga AMHAMMKa, Begy- O C A E
maAa MNpAMO K 3TOMY NpaBUIY, HACTOIbKO Yike
pa3BuIAaCh, YTO NMO3aUMCTBOBAHHMA M3 Hee MOTJH
IpoUCXOAUTH Ge3 BeAkoro Tpyaa. llpaBuio napar- B F
JdejorpaMma cuj OblIO BIepBbie fICHO BBICKA3aHO
HriotonoM B ero «Principien der Nalurphilosophie» Pue. 28
(«dpunumnsl Gumocoduu Npuposs»). B ToM ke rogy BbICKasal 3TO HpaBH-
i10 u Bapunbon HesaBucuMo oT HbioToHA M B COUMHEHMH, NMpPeEMI0HEHHOM
Tapusmckoit Axagemun Hayw, Ho HamevyaTaHHOM JIHIIL Nocjie cMepTH Ba-
putboHa. B 3ToM couMHeHMM OH BbICKA3bIBAET 3TO MPABUJIO M C MOMOIIbIO
reoMeTpUUECKoil TeopeMbl 1aeT eMy HMpUMeHeHHe.
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TeopeMa 3Ta clefyiolana: ecid MLl U3 TOUKU m, Jeka-
meid B MIOCKOCTH MapajieiorpaMMa, HO 8He yria, 3aKiIio-
YEHHOTI'0 MEMRY CTOPOHAMH p, ¢ M cojep:;Kallero paBHOJeH-
CTBYIONIYIO 7, OMYCTUM MNepNeHAHRYJIAPHl Ha HampaBleHUA
S3TUX TpeX NpAMBIX W o6o3HauMM HX OYKBaMH u, v, W, TO
p-u+q-v =r-w. lorazars 3Ty TeopeMy HeTpPYIHO, eCIH CO-
€IUHUTHL TOYRY m ¢ KOHLIAMH NPAMEIX P, ¢, 7 U PACCMOTPETH
ofpasyroliuecsa TPeYTOIbHUKH, IJIONAJH KOTOPLIX COOTBET-
CTBYIOT MOIOBHHAM O3HAUYeHHBIX Mpou3BefeHUil. Ecau Touyka
m JNERUT 6HYMPU YNOMAHYTOrO Yria, To, OMyCTHB HepleH IU-
KyJIAphl, HoTy4yaeM ciefyloiiee: p-u— ¢-v = 7+ w. Haronen,
eClIM TOYKa 1 JeKUT Ha HanpaBlIeHHHM paBHOAeHCTBYIONEH U U3 Hee OMyc-
THUTH NePNEeHIUKYIAPLI, TO, TaK Kak AJHHA NMepHeHIUKYIApa, ONYIIeHHOTo
U3 Hee Ha AMaroHainb, OyleT paBHa HYIIO, TeOpeMa MOAYYaeT CAeAYIOUYIO
dopmy: pru—q-v=0,umup-u=q-v.

C noMoInkio 3aMevyalf, YTO CHILI IPONOPLUHOHATBLHEI JBHAKEHHUAM, KO-
TOpBIE OHH BLI3BIBAIOT B paBHLIe BpeMeHa, BapHHBOH Jerko MepexoguT OT
CIIOKEHHA IBHAKEHUH K chnomeHHIo cul. CUibl, IeHCTBYIONIHE HA TOYKY Kak
N0 BelMYHMHe, TaK U 10 HAaNpaBIeHHIO, MpecTaBlIeHHbIe Yepe3 CTOPOHEI Na-
panienorpaMma, MOTYT OBITb 3aMeHeHBbI CHJI0fl, TaKUM ke 00pa3oM mpej-
CTaBJeHHOI JUaroHaiabio 3TOr0 MapalielorpaMma.

Ecau B mpuBeieHHOM BhIllie MapajjienorpamMMe p, ¢ UsobpakaioT Jeit-
CTBYIOINME COBMECTHO CHILI (COCTABIAIONIME), 4 © MPEACTABIALT TY CHIY,
KOTOpas MoeT 06e MX 3aMeHUTh (PAaBHOJAEHCTBYIOUYIO), TO NPOU3BeJeHUsA
PpU, qU, TW HA3BIBAIOTCA MOMEHTAMH 3THUX CHJI OTHOCHTEILHO TOYKH M. Ec-
AW TOUKA M Ne:RUT Ha HalpaBleHHH paBHOJeHcTBYIOIIeH, TO OTHOCUTEILHO
€e MOMEHTHI pu U U PaBHLL

4. Onupaschb Ha 3Ty TeopeMy, BapHHBOH MOT ropasjo IpOIle Hccle-
JOBaTh MAallHHBI, YeM 3TO MOLJIHM clelaTh ero IpealecTBeHHUKH. Pac-
CMOTPHM, HampUMep, TBep/oe Teno (puc. 31), cnocobHoe BpaaTLCA OKOMIO
ocu, mpoxojdiieit yeped Toury (. IIpoBeas miaocKocTh, MepleHIUKYIAp-
HYIO K 3TOi ocH, Mbl BhifupaeM Ha Heil [Be Toukd A, B, K KOTOPLIM Ha
MIOCKOCTH MpuIomeHbl cuabl P, (). BMecte ¢ BapuHboHOM MBI Y3HaeM, YTO
JeiicTBHe CHJ He U3MEHSAETCH, eClTH TOURH NMPUIOHKEHHUA UX NepeMellaloTCH
B HaNpaBIeHUH JEeHCTBUA CUI: Beb BCe TOYKH OJHOTO H TOTO ke HalpaBle-
HHUA HeNMOJBHAHO Me# 1y cob0I0 CBA3aHbI M OJlHA IaBUT HA JPYTYIO U NPUTH-
ruBaeT ee. Ha 3ToM ocHOBaHMM MBI MOeM NpeAcTaBUTH cebe, uTo cuaa P
npuioena, rie yroauo, B nanpasneiuu AX, a cuna () — rje yrojuo, B Ha-

v
§
@\

Puc. 29
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Puc. 30 Puc. 31

npasieHuu BY u, ciiefoBaTellbHO, TaKk#e B TOYKE nepecedyeHus dunuii 4 X
U BY, T.e. B Touke M. U3 cuil, mepeMeleHHBbIX B TOUKY M, Mbl CTPOHM Ia-
paiiejorpaMM M 3aMeHAeM CHIIbl UX paBHopedcTBywouieil. TeiicTBue sT0M
CHIIBL JUIA HAC TOJLKO M Ba#HO. Ecau oHa JeHCTByeT Ha TOYKH NOJBHM-
Hble, TO paBHOBecHA HeT. EciM ke ee HalpaBieHHe INPOXOAMT 4Yepes oCh,
Yyepe3 TOURY (), KOTOpasA HENOJABHMHA, TO HHKaKoe JBHKEHHe HACTYNHTh
He MOKET M cyllecTByeT paBHOBecue. B nociaemnem ciayyae touyka O ecTh
TOYKA PABHOJEHCTBYIOIIEH M, €CJM U3 Hee OMYCTUTH NePHeHUKYIAPDI U, U
Ha HanpaBjeHuA cuid P, (), To, Ha OCHOBaHUM NPUBEJEHHOIN Bbille Teope-
MBI, p-u = ¢ -v. TakuM oGpa3oM Mbl BBIBEIH 3aKOH pbluara M3 IpaBHIa
napaiuieiorpaMma CHil.

Mogo6ubiM #e 06pazoM BapuHboH 06hACHAST U IPYTHe CIydau paBHO-
BeCHA MpeKpalleHueM TeHCTBUA PaBHOAEHCTBYOLEH IpU NOMOIKM KaKOTo-
HUOyab npenAaTcTBUA. Ha HaKIOHHOM IJIOCKOCTH, HANPUMeEp, paBHOBecHE
CYLIeCTBYET, KOr/la PABHOIeHCTBYIOIafA NepIeH/IUKYIIAPHA K 3To# mIocKoC-
TH. Beda cratuka BapuHboHa B IeficTBUTEILHOCTH MOKOUTCH HA TUHAMHUYEC-
KO#l OCHOBe, OHa eCThb A HEro YacTHbIN ciaydyait nuHamuku. Beerpa nepepn
€ro yMCTBEHHBIM B30POM CTOUT Goiee oBIIMH TUHAMUYECKUIT cayydail, U oH
JI06POBOJLHO OI'PAHMYMBAET HCCIENOBAHUE ClydaeM paBHOBecHA. Mbl uMe-
eM Jlello ¢ IMHAMMYECKOI CTATHHOM, KakaA Oblia BO3MOMHA TOJNBKO 1OC-
ae uccaenoBanuit Naaunesa. Keratu 3ameTuM, 4To oT BapvHbOHA HUCXOAUT
GoJblIags YacTh TEOPEM U CHOCOGOB HCCIefoBaHKA, 00pa3yIOMINX CTaTHRY
COBPEMEHHBIX 3JIEMEHTAPHBIX Y4YeGHUKOB.

5. Mb1 BHOenn, 4To K NpaBHIy napa/ielorpaMMa CHJ MOT'YT NMpHBec-
TH PacCyKAEHUA U YMCTO cTaThdeckue. B cnenuanbHbIX ciydaax MpaBHIO
TakMe OueHL lerko NoATBepAHTL, Tak, Hampumep, HeTpyJHO 3aMeTHTD,
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D YTO MPOU3BOJbLHOID YHCHA paBHbIe CHILI, JelcT-

Bylolie (HaTfKeHHeM WM faBleHHeM) Ha TOUKY

B OTHOM INIOCKOCTH TaK, YTO HAIpaBIEHUA KaumIon

napsbl norepeMento 06pa3yloT paBHbIe YIJbl, YpaB-

0 HOBeNUBAalOT Apyr Apyra. Eciu, Hanpumep, Ha To4-

ky O peiicTByOT Tpu paBuble cuibl OA,OB,O0C

nog yriaoM B 120°, To Ramjgaf napa MX ypaBHO-

BelKBaeT TpeThio. MomHO ceifuac 3aMeTHUTh, 4TO

C paBHogeiictBywan cun OA u OB paBHa 4 npoTu-

Bononoxua cune OC. Oua npepcrasiena yepes OD

M eCcTb B TO e BpeMA AMaronalib napasiienorpaMmma

OADB, ragk 3To Nerko BbIBECTH M3 TOT'0, YTO pajnyc Kpyra ecTb CTOpOHA
HIeCTUYT0IbHUKA.

6. Eciu cuibl fefiCTBYIOT B OJJHOM M TOM € KM IPOTHUBOIOIOHHOM
HalpaBlIeHHHM, TO PaBHOJAEHCTBYIOIAA UX COOTBETCTBYET CyMMe MIH pas-
HocTH cocraBaawmiux. HeTpyamo sameTuTsb, 4To ofa ciydasa npejacTaBlif-
10T co60l0 YacTHbIe Cly4yad NpaBuia napainenorpamma cui. Eciu npep-
cTaBuTh cebe, uTo Ha oboux uepremax (puc. 33) yron AOB mnocrenexHo

npubnumaerea k 0°, a yron A'O’' B’ nputnu-

Puc. 32

Q 4 maerca & 180°, To nerko 3ameTHThb, uTo OC
B j ¢ nepexoautr B OA + AC = 0A+ 0B u O'C'
B! c nepexogutr B O'A’ — A'C' = O'A’ — O'B".

TaruMm o6GpaszoM, IpaBHIO NmapajiejlorpaMMa
CHJI COIEPHT yixe B cebe Te NpaBHia, KOTO-
Puc. 33 pble 0GBIKHOBEHHO NMPENOCHIIAIOTCA ero U3-
JoMEeHHIO, Kak ocobLie NpaBHIa.
7. llpaBuno napanienorpaMma cuill B Tol ¢opme, KOTOPYIO eMy IpHja-
11 Heioton u BapunboH, AcHO npejcTaBiAeTcHd, Kak PaBUIO, BbIBEeHHOE
u3 onbiTa. Toyka, Ha KOTOPYIO AeHCTBYIOT /IBE CHJBI, BBINOJIHAET /Ba He-
3aBHCHMBIX IBHKEHHA C YCKOPEHHAMH, PONOPIHOHAIbHBIMH 3THM CHIAM.
Ha stom ocHoBaHo nocTpoenue napainienorpaMmma. Jaunens Bepuyninum 6b1n
TOTO MHEHHA, UTO NPaBHIO NapalielorpaMMa CHI eCTh HCTHHA 2e0Mempu-
yeckan (He3aBUCHMafA OT JAHHBIX dusudeckoro onbita). OH NbITAaeTCH [aTh
U reoMeTpHUecKoe JI0Ka3aTenbcTBOo. U310 UM OCHOBHBIE IYHKTHI 3TOTO [0~
KazaTelbCTBa, TaK KAk B3TIAA BepHYyJIN He HcYe3 cOBEPIIEHHO U 0 HACTO-
Aller0 BpeMeHH.
Ecnu Ha TOuRy AefcTBYIOT [Be paBHbIe CHIIbI, HAPABIE€HHUA KOTOPBIX
06pasyIoT NpAMOHR yroi, To, N0 MHeHHIO BepHynin, He MoeT GLITH co-

o' A
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MHeHUA, UTo JUHUA, JelAmad 3ToT Yrol I[ollojaM, q q
(coriacHo TPHHUMIOY CHMMETPHH) HMeeT HalpaBleHHe
paBHoelicTBYIOmell r. YToObl M BedUUMHY 3TOH paBHO-

JeflcTBylOLlEH oNpeleaUTh reoMeTpUYecKH, Kasmaad u3 P P
CHJ p pa3iaraeTcH Ha /IBe paBHble CHIBI ¢, U3 KOTOPBIX OJ-

Ha napanjeinbHa, a Apyraf NepleHAUKYJIApHA K 7. 34ech

OTHOIIEHKEe BeJHUUYHUH P U ¢ €CTh TOe caMoe, YTO ¥ OTHO- Puc. 34
MeHUe BeAUUHH 7 ¥ p. Mbl UMeeM M03TOMY:

p=p-qUT=p-p, cleJoBaTelbHo r = u’q.

Tak Kak cUibI ¢, TepHeHANKYIAPHbIE K 7', YPABHOBENINBAIOT APYT ApY-
ra, a mapajjieilbHble K 7 IpeACTaBIAIOT PABHOAEHCTBYIONIYIO, TO Mbl HMeeM
TaKkKe:

r = 2q, crefioBaTeNbHO, = V2 ur =2 p.

Takum o6pa3oM, paBHOAecTBYIOIAA U 110 BeTHYHHE CBOell MpejacTap-
JdeHa JUaroHaldblO KBajpaTa co CTOPOHOM p.

AHanornuHbIM 06pa3oM Mo:eT OLITh ompejgete-
Ha BeJHUYHHA paBHOAeHCTBYIOIIEH 1A cOCTaBIAIONINX, S
HepaBHBIX, HO JeHCTBYOMUX noj npAMbiM yriaoMm. Ho a B
37lech 0 HamNpaBJeHHHM paBHOAeHcTBYIOIIel r 3apaHee
HeM3BeCTHO HHUero. Kciau pa3nosuTh cOCTaBIAIONIHE p B )
P, q IapaineibHO U MePIeHJUKYIAPHO K HeollpeeleH-
HOMY ellle HANMpPAaBIEHHUIO T Ha CHIbI %, § U COOTBeT- a 9
CTBEHHO v, {, TO HOBbIe CHIbI 06pa3yiOT ¢ COCTAaBIAIO- r
MUMH p, ¢ Te #e yTibl, KOTopble 06pa3yIoT CHIBL P, ¢
¢ paBHOJIeHCTBYIOINEH 7. ITHM O Pe/leeHbl TaKkkKe clle- Puc. 35
AYIOIIHe OTHOIIEHUA BeJIUUHH:

o~

Wiy £13
= =

Qs B
QN Qs

a U3 TMocIeJHUX JBYX ypaBHeHHUH cledyeT, 4TO

szt:%.
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C npyroii xe cTOpPOHBI, MBI UM€eM TaK:ike, 4TO

2 2
_ _bp q
r—u—i-’u_—r +—7_ HIHN

r? =p® + .

Tarum o6pa3om, JHaroHalIb NPAMOYTOILHHUKA CO CTOPOHAMH P U ¢ H306-
pamaeT BeIHUYHHY paBHOJeilcTBYIOLIEH.

IInsa Bcex poMGOB onpeflelleHO Hanpasiexue, JJIA BceX MPAMOYTONbHH-
KOB — Be.UYUHA paBHOJEHCTBYOIIEN, a 1A KBagpaTa onpe/eneHbl BeTHYH-
Ha M HampaBieHHe. 3aTeM bepHynau pelaeT 3ajauy 3aMeHbI JBYX paBHBIX
CHUN, JeACTBYOIIHUX MOJ YTJIOM, ABYMSA IPYTHMH PaBHBIMH, HO JeficTBYIO-
IMMH O] JPYTHM YTJIOM CHJIaMH, SKBUBAJeHTHBIMHU NMEPBBIM, U MPH MOMO-
IMH CIOMHBLIX HCCIeIoBaHUN, He BNoJHe Ge3yNpevHLIX B MaTeMaTHYeCKOM
OTHOIIEHUH M HCIpPaBIeHHLIX BHocheAcTBHM IlyaccoHOM, B KOHLE KOHILIOB
OPUXOAUT K 06lIeMY HpaBHIY.

8. O6paTumMcs Tenephb Kk bhU3NUYecKoit cTopoHe Bonpoca. [IpaBuino napan-
JTenorpaMma cunl 6b10 BepHYNIH yike 3HAKOMO, Kak MPAaBUIO, BhIBeJeHHOE
u3 onbiTa. Uro ke, co6erBenno, bepuynnu genaer? Ou mpejcraBnseT ce-
Oe ceGA He3HawWuM ITOTO U 3aTeM cTapaeTcd GUIOCOPCKH BBIBECTH ero
M3 BO3MOMHO MeHbIIEero 4ucia mpeanockliok. Pa6ora sta ganexo He Gec-
cMbIcieHHa U He Gecmone3dHa. HampoTuB, 3THUM cnoco60M HaXoAT, CKOMb
HEMHOTO U HACKONLKO He3aMeTHbIe JadHHbie Onbima yie JaloT 3TO MPaBUIIO.
Ho He cnegyeT Tonbko o6MaHBIBAaThH caMoro cefs, kak 3To JenaeT bepHynu,
cnelyeT MPHHUMATh BO BHUMAaHHe 6ce MPedNOChlIKH U He clelyeT YIyCcKaTh
M3 BUAY HHU OJHOTO JaHHOTO ONBITA, KOTOPBIH HENPOU3BOILHO MNPUMEHHAIOT.
KakoBbI #e Te MpeJNoChUIKH, KOTOPBIE JeaT B OCHOBe BbIBoga Bepuymiun?

9. CraTHKa 3HaeT CHIY cHavala TONbKO, KAaK HaTAMeHHe WM JaBle-
HHe, KOTOpOe Bcerja, KakoBO Obl HU GBLIO €T0 MPOHCXO3KIeHHE, MOKET ObITh
3aMelleH0 HaTAMeHHeM WIH JaBleHHeM KaKoro-Hubyab rpy3sa. Bee cunn
MOMHO paccMaTpPHUBaTh, KAK BeNHUHHBI 00HOPOJHbIE, U U3MEPATH T'Py3aMHu.
OnwiT, Janee, yUUT, UTO COCTOAHHE PABHOBEeCHA WU [BUKEHHUSA 3aBHCHT He
TONBKO OT BeAUYUHbL CUNBI, HO U OT €€ HANPABAEHUA, KOTOPOe MBI y3HaeM
MO HampaBNeHHIO HACTYMAIOLIero IBHMMEHHA, MO HaNpaBleHUIO HATAHYTON
HUTH U T.A. JIpyruMm ke AaHHBIM B GU3HUECKOM ONBITE, KAk, HalpPHMeD,
TeMnepaType I GYyHKIUH MOTeHIHana, Mbl MOKEM HNPHUIHCHIBATH BelH-
YHHY, HO He HampaBneHHe. To, UTO B cUNe, NPUNOMKEHHONR K TOUKe, BasKkHBI
He TONbKO BeTHYHHA, HO M HallpaBleHHUe, eCTh y#e BamHOe, XOTA U He ove-
BUJHOE JaHHOE OMbITA.
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Ecaun BenuuuHa u HalpaBlieHue IIPUTOMEHHBIX

B TOUKE CHJ 00HU UMEIOT pellaoliee 3HaUeHHe, TO Ac-
HO, YTO IB€ paBHbIe, HO IPOTHBONONO¥HBIM 00pasoM
HanpaBleHHble CHJbl HAXOAATCA B PaBHOBECHH, HGO
HHKaKoe JBH#€HHE He MO#eT ObITh UMH OIpeleneHo P
00Ho3HayHo. TouHO Tak ke He ONpejeneH0 OJHO3HAY- /
HO [BHKeEHHe, eClH KaKafg-HHUGYAb cUla p IeilcTByeT s’ )
NeprIeHJUKYIAPHO K HaNpaBlIeHHIO OBH#eHHA. Ecam
Ke HallpaBleHHe CHUIBL p oGpasyeT TYIO HIH OCTPHI
yToll ¢ ApyruM HanpasienueM ss’ (puc. 36), TO ABUAEHHE B 9TOM IOCIEAHEM
HalpaBIeHUN MOeT OBITh OJHO3HAuHO onpefeneHo. Ho Tonsko u3 onwima
MBI MO€M 3HaTh, UTO JBHMEHHE ONpeelieHo B HanpaBleHuH s's, a He B Ha-
IpaBleHHH ss', T.e. B CTOPOHY 0CMpo2o yria Wi B TY CTOPOHY, HAa KOTOPOR
cuiia p JaeT MPOERLHUIO Ha TUHHUIO §'S.

Bot s3TuM nocneaHuMm ¢akTOM OmbITa M BOCIOIL3OBAJICH C CAMOr0 Ha-
yana bepuynnu. Hanpasienue paBHOOeilcTBYIOMEH IBYX PaBHBIX U IepIeH-
AUKYJIAPHBIX IPYT K JPYTY CHJ MOeT GbITh YEa3aHO TONBKO Ha OCHOBaHUHU
sToro ¢akTa oneiTa. 3 NpHHIHKIA }e CHMMETPHH clelyeT TOIbKO TO, UTO
pPaBHOJEHCTBYIONAA NEKUT B NAOCKOCTU CHUI COCTaBIAIINUX U HA AUHUU,
deasuieil Yyeona nonoaam, Ho U3 HEro He cleAyeT, UTO OHA JNEKHT B OCMPOM
yriae. Ecnu me oTKa3aThCcA OT 3TOro ONpeflelieHusA, TO Bee JOKa3aTelbCTBO
€ caMOro e Hauala CBOJUTCA Ha HeT.

10. Pas Mbr yGequnuch, uTo BIHAHKE HaNpaBlIeHUA CHUIbL MbI 8006Uie
3HaeM TOIBKO K3 OIBbITa, TO Mbl TEM He MeHee ellle NOBEPHM TOMY, UTO
pod 3TOro BIMAHUA MOeT ObITh HalljleH KaKHUM-HHOYIb uHbim nyTeM. [o-
ragaThCAd 0 TOM, UTO CHJa p, IefCTBYIOIaA B HaNpaBIeHHH s, 06pasyiolleM
¢ ee cOOCTBEHHBIM HallpaBIeHHUEM YOl ¢, AeCTBYET, KaKk CHIa p COS & B Ha-
NpaBleHNH § — YTO PABHO3HAYHO C NMPABHUIOM IllapajiieforpaMma cHUil —
HeBO3MOskHO. [la u anA Bepuynnu 510 Gbino 6b1 HeBo3MO#HO. Ho oH monb-
3yeTcA elBa 3aMeTHBIM 00pa30M TaKMMHK JaHHBIMH OIBITA, KOTOPBIE Yike
3apaHee BMeCTe ¢ TeM ONPeJeNfloT 3T0 MaTeMaTHUUeCKOe OTHOIIEHHE.

ToT, AnA KOro cloMeHNe U pPa3loeHHe CHI €CTh [Jel0 IHAKOMOE Ve
U npueblyHoe, 3HaeT, YTO HECKOIBKO CHII, IIPUIOMKEHHBIX B OAHOH TOUKe, MO-
ryT OBITh 3aMEHEHBI B CBOEM AeHWCTBHH B Kaxdom OTHOLIEHUU U B Kax#cOoM
HanpaBlIeHUH o0Hol cunoil. B MeToze gjokasaTenbcTBa BepHynnu 3HaHHe 3TO
BHIpajkaeTcA B TOM, YTO CHIBI P, ¢ pacCMaTPUBAIOTCA, KAk TaKHe CHUIbI, KO-
TOpble BIIOJHE MOT'YT 3aMeHHTh Kak B HalpaBlIeHHH 7, TAK H BO BCAKOM
JAPYTOM HalpaBleHUH CHIHL 8, u U ¢, v. TouHO Tar e r paccMaTpUBaeTcH,

Puc. 36
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KaK 3KBHUBaJeHT p U q. [lanee, cunTaeTcA Oe3pa3nUUHBIM, OLleHUBAIOTCAH U
cHayvajla CHUJbL §, U, t, v B HallpaBIeHUAX P, ¢ KU NOTOM CHJIBL P, ¢ B HaIpaB-
JeHUH T WIK CUJLL §, U, t, v IPAMO OlleHUBaloTcA B HanpapileHuu r. Bee #e
3TO MO#eT 3HaTb TOJbKO TaKOH 4yeloBeK, KOTODLIN obsajaeT y#e BecbMa
OGIIHPHBIM ONBITOM B [lelle ClIOMxeHUA U paznomeHud cuil. Ilpome Beero npu-
XOIAT K 3TOMY 3HaHHUIO, €C/IH 3HAIOT, YTO CHiIa p, AefcTBYIOLlasa B HalpaB-
JeHHH, o6pa3ylollleM ¢ ee cOOCTBEHHbIM HallpaBJeHHeM yIoJl ¢, AeiicTByeT
Kak cuia p cos a. U B deticmsumeasrocmu K 3TOMY 3HAHHUIO NPHUILIN KMEHHO
3THUM IIyTeM.

IIycrs Ha TOYKY OeficTBYIOT B 0QHOM miockocTd cuiasl P, P/, P, ...
nog yriaamu «, o, ', ... K gannomy Hanpapieduo X. IlycTh 5T cuinbl
MOr'yT ObITh 3aMeHeHbl 0AHOH cuiaoil II, obpa3yiolneil Kako#-HUOYIb Yroa p
¢ X. CornacHo U3BECTHOMY NPHHIUNY, Mbl KMEEM

ZPcosa:II cOs [i-

HIna Toro utobbl cuna Il Moria 3aMeHATL Hally CHCTEMY CHI NPH BCA-
KOM HamnpaBieHHUH X , Korja oHa IoBepHyTa Ha IPOU3BOJIbHBIN Yol 4, JoJamH-
HO ObITh

Z Pcos(a+ &) =11 cos(p + 9)
WM
(ZPcosa -1I cosu) cosd — (ZPsina—II sinu) sind = 0.

Ecan npumem, uto
Z Pcosa—Il cosp = A,
- (Z Psina—II sin u) - B,
tg T :%,
TO MBI MOLYYHUM, YTO
Acosd+ Bsind = \/msin(5+ T)=0.
JT0 ypaBHeHHe MOHeT CYUeCTBOBATh JUIA 406020 yria §, ecli TOIbKO

A:ZPcosa—II cosp =0

B = (ZPsina—II sinu) = 0.
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OTcrona cnenyet
IT cos pu = ZPcosa,

IIsinp = ZPsina.

U3 sTux ypaBHeHu#l Mbl nonyudaem 1ia Il u p cnepyiomue onpepenen-
HbIe BENHYMHBI:

= [(ZPsina)z + (ZPcosa)Z]

M Psina

tgpu==———.
s S Pcosa

Hrak, ecnu meiicTBHe KaKoH-HUOY b CHIBI B JTAHHOM HAampaBleHHH MO-
#eT ObITh U3MEPEHO €€ npoexyuell Ha 3TO HaNpaBleHNe, TO AeHCTBHTENBHO,
Kamgafd CUCTeMa CHJI, MPHIO#eEeHHaA B OMHOI TOuKe, MOMET OBIThH 3aMeHe-
Ha 00HOU CUIOW onpedeseHHOU BEIMYHHBI M onpededeHHo20 HampaBleHUA.
Ho npuBeneHHBIe paccymiIeHUA CTAHOBATCA HEBO3MOMHBI, €CIH 3aMeHHUTH
cos @ Karoi-HuGY Ob 06meit yraosoi dyurnuein (). Ecan e Mbl coBep-
UM 5Ty 3aMeHY M OyJeM IpH 3TOM pacCMaTpHBaTh PaBHOAeHCTBYIONIYIO,
KaK CHIy onpede.neHHyw, TO, KaK 3TO NMOKa3bIBaeT, HanpuMep, BeiBog Ilyac-
COHa, MBI HOLYUUM 1A p(a) dopMy cos a. TakuM 06pa3oM, MO3HAHHUE, UTO
HECKOJBKO CHJ, JeHCTBYIOMNX B OAHOI TOYKe, MOT'YT OBITH Bcerja H BO
BCAKOM OTHOIIEHHH 3aMeHEeHBI 00HOU CHIIOH, MaAmeMamuieckly PAGHOIHAYHO
¢ IPUHLHUIOM mapalielorpaMMa CHJ HIH ¢ NPHHOUNOM npoernuit. Ho ro-
pasmo Jnerde mpy MOMOINH HaGni0feHHA HAPTH NPUHIUI NapajllelorpamMmma
CHJI MJIM TMPHUHLHUN TPOEKUM, UeM CTATHUUECKHMH HaOMIOgeHHAMH TPUITH
K ToMy Oolee 061ieMy no3HaHuio. 0 B 1efCTBUTENbHOCTH MPHHIUI Mapai-
JenorpaMma ObLI Moy ueH paHblie. [la U Hy#Ha 6blia 661 MOUTH CBEPXUENO-
BeueCKafA MeHHAIBHOCTD MJA TOr0, UTOOBI U3 06Ilell BO3MOKHOCTH 3aMeHBI
HECKOJBKHUX CHI 00HOU MOAHO OBIIIO UHCTO MaTeMaTHYeCKH, HE PYKOBOICT-
BYACh MHBIM IIYTEM MOJyYeHHBIMH 3HAHMAMH, BEIBECTH MPHUHIHUIN Mapaie-
JorpamMma. [IpoTHB BhiBoga BepHYIIKM MBI MO3TOMY BBIABHTAaeM TOT (akKT,
YyTo Jerde HabmiogaemMoe GbLIO CBegeHO K Tpy[AHee HabmaiogaeMoMy. 3Iech
HalHIO TperpelleHNe MPOTHUB 3KOHOMHH HaykH. Kpome Toro, Beprynnu o6-
MaHBIBaeTCH, NoNarad, UTO OH Boo6Ille He HCXOOHI U3 HabIiOaeHHA.

Heo6xogumo elle 3aMeTHTB, UTO U 83AUMHAA He3ABUCUMOCTb cUa OpYye
om dpyea, BeIpaMKaoUIafgcA B MPHHIHIE CIOMKEHUA CHJI, TOME €CTh HaHHOe
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OlLITa, KOTOPLIM BepHYIU NocToAHHO Monva nonnayercd. [lokyna Mbl ©Me-
€M [JIeJ0 C MPaBUIbHBIMH HUIH CHMMETPUYECKUMH CHCTEMaMH CHI, B KO-
TOPBIX KamjJafd cuUlla paBHOIEHHA, KamJafd U3 HUX MOMKeT Ja)e B clIydae
B3aUMHON 3aBUCUMOCTH HaXOAUTHCA TONBKO MOJ OJUHAKOBBIM JeHCTBUEM
BCEX OCTANBHBIX. Yie B cllydyae TpPeX CHJ, U3 KOTODPBIX JBe CUMMETPHUYHBI
OTHOCUTENBHO TPeThbell, Ucclel0BaHUE CTAHOBUTCA TPYAHBIM, KaK TONbKO
JOIyCRaeTCA BO3MOMHOCTh B3aUMHON 3aBUCHMOCTH CHIL.

11. Pa3 TonbKkO NpHUILIM OPAMO UMM KOCBEHHO K MPUHIHUIY apaiie-
JorpaMmMa CHJl, pa3 Mo3HaHHe 3TOr0 MPUHINMNA COBEPIIUIOCh, OH MpeCcTaB-
1feT Taroil e ¢darT HaOmOJeHUf, KaKk U BcARMil apyroil. Korma nabmio-
JeHUe CBeO, OHO He MONb3YeTcA ellle, pa3yMeeTcA, HAIIUM JOBepHeM Tak,
Kak cTapble, MHOTOKPATHO UCIBbITaHHBIE HaOMogeHUA. Mbl NBITaeMCA TOT-
Ja TOATBEepPAUTH HOBOe HabniofleHUe cTapbIMU, TOKA3aTh cOrilacue UX Me-
ay coboro. Mano-momany HoBoe HabniojfleHHe CTAHOBUTCA DaBHOMPAaBHBIM
CO cTapbIMH M HeT Oolee HagOOHOCTU CBOAUTH MepBOe K mociegHuM. Ta-
KOH BBIBOJ] CTAHOBUTCA TOT/Ia IeNeco0Bpa3HbIM TOMLKO B TOM CIy4ae, eclii
HabNI0eHUA, KOTOpble TPYJAHO CAeIaTh HENOCpPejCTBEHHO, MOMKHO CBECTHU
K HabmogeHUAM Oolee MPOCTHIM U JeTYe MONyYaeMbIM, KaKk 3TO MPOUCXO-
AT, HAIPUMep, ¢ MPUHIHUIIOM MapainnelorpaMMa cuil B JUHAMHKE.
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12. llpaBuyo napajienorpaMMa CUJj NbITAJIUCh NPpeJAcTaBUTh U HaTJIAI-
HO CHelHanbHO A 3TOH [eNH YCTPOEeHHBIMH ombiTaMu. BecbMa yaoOHBIiH
npubop A1A 3Toro mpeanoxed Bapunbonom. ['opusoHTanbHbIi KPYT © dene-
uuAMu (puc. 37) umeeT B HeHTpe ocTpue. Tpu cBA3aHHbIe Memkay coGoO
uutu f, f', f nepetpoiuensl yepes 6noxu 7, ', r'’, KoTOpble MOTYT OBITh
YCTAHOBJIEHBI B KAKOM YTOJHO MeCTe€ Ha OKPYMHOCTH KPyra U OTATYeHBI
rpysamu p, p’, p”’. Ecin, nanpumep, npuiomensl TpU paBHbIX rpy3a U 6Gio-
KM ycTaHOBIeHHI B Toukax feneHud 0, 120, 240, To Touka nepeceyeHU HU-
Tell ycTaHaBIMBaeTCA B eHTPe Kpyra. Takum o6pa3oM, TpH paBHBIE CHIIBI,
JeiicTByolKe Mo yriaoM B 120°, ypaBHOBEIIHBAIOT APYT ApyTa.

Opyroii cryyait MomeT GbITh IpeAcTaBleH cienyomuM obpasoM. llpea-
cTaBAAT cefe JBe MPOU3BONBHBIE CHIBI P, ¢ TIOA TIPOU3BONbHBIM YTIOM (v,
u300paKkalOT UX THUHUAMH U CTPOAT HA HUX, KaK Ha CTOpPOHAX, Mapajieno-
rpaMm. Hanee, B Toil e TOUKe 3aCTABIAIOT JeHCTBOBATH TPETHIO CUITY, PaB-
HYIO PaBHOJEHCTBYIOLIEH 7 U MPOTHBOMOIOMHBIM 06pa3oM HampaBleHHYIO.
Tpu cunel p, ¢, —r ypaBHOBELIMBAIOT APYT [Apyra NMoJA yriaMu, OYeBHAHbI-
MH U3 KOHCTPYRIHHU. YCTaHaBIMBAIOT GIOKM Hallero ammapata Ha TOYKax
Jenenuf 0, a, o+ 3 1 OTATOIIAIOT COOTBETCTBYIOLINE HUTH TPY3aMHu p, ¢, T.
Touka mepeceyeHUA HUTeH yCTaHABIUBAETCA TOTIA B NEHTPE Kpyra.

4. IIpuHIUN BO3MOMKHBIX HepeMelnleHHui

1. IlepeiigemM Temephb K 0OCY#JEHUIO MPUHIUIIA BO3MOMK-
HbIx mepemelnenuii. IlpaBuabHOCTL 3TOTO NpUHNUTA OblIa
BriepBble 3ameveHa CteBuHoM B KoHlle X VI croneTtus npu uc- P
cleJOBaHUM paBHOBecHA GJIOKOB U cUcTeM GiokoB. CHauana
CTeBUH HccIe0Bal CUCTEMbI 6I0KOB OGBIYHBIM ellle U Teneph "
ofipazom. B ciyuae a (puc. 39) mo U3BECTHBIM yite NPUUH- >,
HaM cyllecTByeT paBHOBecHe, Korja mo o6euM cTOpoHaM Ipy- B
3p1 P paBubl. B cnyyae b rpy3 P BUCUT Ha JBYX mapasiesbHbIX
BepeBKax, U3 KOTOPBIX Kaimjaf, cilefoBaTelbHo, ofpeMeHeHa
rpysom P/2, BcineAcTBHe Yero B cliyyae DAaBHOBECHA NOTKEH
ObITh TOABellleH TaKoil e T'py3 MU K cBOHOAHOMY KOHIY BepeBKH. B ciy-
yae ¢ rpy3 P BHUCUT Ha IlecTH BepeBkax u rpys P/6 na cBoGogHoM KoHue
BepeBKU co3jaeT paBHoBecHe. B ciyuae d, B Tak Ha3bIBaeMoM 6i10Ke ApXu-
MeJa, P BUCHT cHauana Ha JBYX BepeBKaX, U3 KOTOPBIX Ramjaf HeceT P/2,
oJHa U3 HUX BUCHUT ellle Ha JIBYX BepeBKax W T. ., TAK YTO AJA paBHOBECHUA
cBOGOAHBIN KoHell BepeBKH JomeH HocuTh P/8. Ecin coofmuTe 3TUM crc-

q

-r

Puc. 38
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ooy

Puc. 39

TemMaM OJI0KOB nepeMeleHuad, B KOTOPBIX TI'PY3 P OllyCcKaeTcsa Ha BBICO-
TY h, TO HETPYAHO 3aME€THThb, YTO BCICACTBHE DPAacCIIOJOMCHHA BEPECBOK

ypaBHOBeIHI/IBaIOHH/Iﬁ rpyas P B a MOAHHMMETCA Ha BBICOTY h,
9 b B ” b 9 ” 9 2h
9 H
9 b B ” c 9 ” 9 6’1,
6
i b B 9 d i 9 i 8h
8 .

Takum oGpa3om, B ciydyae paBHOBECHA CHCTEeMBI GI0KOB TPOU3BEIeHUA
I'PY30B Ha NpHHAJJIEMHAIMEe UM BETMYMHBI MepeMelleHuid ¢ o6erx CTOpOH
paBubL. («Ut spatium agentis ad spatium patentis, sic potentia patientis ad
potentiam agentisy, Stevini, «<Hypomnematay, T. IV, lib. 3, p. 172). B atom
3aMeYaHUM COEPHUTCH YiKe 3epHO MPUHIMIA BO3MOMHBIX epeMeleHuil.

2. Ilo gapyromMy ciiy4aio, a UMEHHO MpPH HC-
cleIOBAHUM PABHOBECHA HA HAKIOHHOM MIOCKOC-

Q. B TH, ['anuneit mo3Han MpaBUIALHOCTL 3TOIO NMPUH-

P yunma u mamen Takse HecKolbKo Golee obuyto

A a C ero ¢popmy. Ha HakIOHHOH MIOCKOCTH C JIHHOMN
AB, BaBoe 6onbieit BoicoTst BC, rpy3 @), nesxa-

Puc. 40 muil Ha AB, ypaBHOBelliMBaeTcA rpy3om P, peit-

CTBYIOIIMM BAoib BeicoThl BC, ecnin P = /2. Eciu rpy3sl npHBeeHbI
B IBHKEHHe, To, Korga P (= @@/2) onycraercs Ha BoicoTy h, rpys @ mop-
HUMaeTCH Ha To #e pacctosinue h Bionb AB. U3yuas sTo aBnenue, [anunei
3aMeTH, YTO PABHOBECHE ONPeeNAETCA He TONhKO I'Py3aMH, HO H 803M O~
HbLM NpUbAUNceHUeM UX K UeHmpYy emau u ydaaeHuem om nezo. Korna (/2
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OllycKaeTcA BIOJAb BBICOTHI Ha h, To () MoJHHMMaeTcA BBepX BIOMAb AIUHEI
HAKIOHHOM MJIOCKOCTH Ha paccTOAHHE f, HO B BEpTHKAILHOM HalpaBleHHUH

R, @

TONLKO Ha h/2 W MMEHHO TaK, YTO NPOU3BeIeHHA () - U h ora3swIBalOT-

cA paBHLIMH. TPy aHO JOCTATOYHO APKO 0OPUCOBATD, CKOMbL BEIHKO Pa3hbAc-
HAWOIIee 3HaUeHHe 3aMedyaHHA [anuined M Kakoil APKUI CBeT OHO paclupo-
cTpaHAer. U IpUTOM OHO CTONb €CTECTBEHHO, CTONL HEHACHILCTBEHHO, UTO
BCAKHUI ero oXoTHO mpuHuMaeT. Yto momer ObiTh npowe? B cucreme Ta-
MEeTbIX Tell He HAcTyNaeT JBHMEHHA, eClH B [leloM HH OJHA TAMeNlad Macca
OMyCKAThCA He MOMeT. ITO KameTCA HAM HHCTHHKTHBHO MPHEMIEMbIM.

IlonumManne HakIOHHOH MWiocKocTH ['anuieeM KameTcA HaM ropasio
MeHee OCTPOYMHBIM, 4eM HoHHMaHHe (CTeBHHa, HO Mbl NMpH3HaeM ero Go-
Jdee eCTeCTBEHHBIM M riayGokuM. anuieil 3mjech ABIAETCA CTONb BEMTHKHM
1ay4IiLiM XapakTepoM, UTo Y 11eT0 XBaTaeT UNmerlekmydabiiozo MyKecTna
ycMaTpHBaTh B flelle JaBHO HCCIe0BAHHOM 60.ablle, YeM BH[ENH €ro Mpel-
MeCTBeHHUKH, W HOBEepATb cBoeMy HaOmiogeHuio. Co cBOMCTBeHHOH eMy
OTKPOBEHHOCTBLIO OH BBICKA3LIBAET Mepej] YHTATENAMH CBOI B3rIA BMeCTe
¢ MOTHBaMH, KOTOpPbIe MPUBEIH €ro K HEMY.

3. [IpuMeHAA NOHATHE (UEHTP TAMECTHY, TOPPHYEIH JaeT NPUHINILY
lanunen dbopMy, B KOTOpOIi OH ellle GJAHKe HAlIEMY YYBCTBY H B KOTOpOi,
BIpOYEM, MPHXOJKUIOCH yie ero npuMeHATh H lamuneto. [lo Toppuuenau,
B MallliHe CYIIeCTBYeT PaBHOBECHE, KOT/Ia MpPH MepeMellleHHUH ee [eHTp TA-
MMECTH TO/IBelIeHHBIX T'PY30B He MomeT omyckatbed. [Ipu nepemelennn Ha
ONMHcaHHOH BHIMIE MIOCKOCTH, HAaNpHUMep, P omyckaeTcA Ha paccToAHue h,
HO 3aTo0 Ipy3 () NOAHUMAaETCA B BePTHKAIbHOM HallpaBieHHH HA PACCTOAHHE
h - sin . YTo6bl HeHTp TAMECTH He OMycKalCH, HEOGXOAUMO, YTOGEI

P-h—Q-h-sina
P+Q

=0um P-h—Q-h-sina=0,

uiu . BC
P_Q-sma_Q-E.

Eciu memay rpysamu cyliecTBYeT Apyroe oTHOLIeHHe, TO IEeHTD TH-
MECTH MOMET MPH TOM HIHM JPYTrOM MepeMeleHHH OMYCKAaThCA U paBHOBe-
cuf HeT. Mbl UHCMUHKMUGHO 0U/IAeM PABHOBECHA, KOT/Ia IIEHTD THH{ECTH
CHCTEeMbI THH{EIBIX Tel onycKaTheA He MozxieT. Ho B Boipanenuu Toppuuen-
A4 BOBCe He COJepHHUTCA foablue, YeM B Bhipamenuu [anumes.

4. MlpaBUALHOCThL MPUHIUIA BO3MOM{HBIX MepeMelleHUil Nerko Joka-
3aTh He TONbKO Ha cucTeMe GIOKOB M HAKRIOHHOW MIOCKOCTH, HO U HA JPYTHX
MallMHaxX, Ha pblyare, BOpoTe U T. 1. B ciaydae BopoTa, Hampumep, ¢ paauny-
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caMd R 1 r 4 ¢ COOTBETCTBYIOMUMHU I'py3aMu P, () paBHoBecHe cyIllecTBYeT,
KaKk MU3BECTHO, Torga, korga PR = @r. Eciu noBepHyTE BOPOT Ha Yroun c«,
To P onmyckaercAa BHU3 Ha Rq, a () mogHuMaeTcA BBepx Ha ra. C Touen
speuun Ctesuna u ['anuned, MbI UMeeM B cnydae paBHoBecua P-Ra = Q-ra,
KaKOBOE YpaBHEHHE BbIpaMaeT TO #e caMoe, UYTO U NPUBEIEHHOE BBILIE.

5. Ecmu MBI cpaBHUBaEM CHCTEMY THMKENBIX Tel, HAaXOAAIYIOCHA B JBU-
#eHud, ¢ nonobHOM eif cucTeMol, HaxoAAlleHdcA B COCTOAHUM paBHOBECHS,
TO y HAC BO3HUKAET BOIPOC: B UeM 3aKJIIOYAETCA pa3iuyde Mexay o6oumMu
cay4aAaMHU? B YeM 3aKJI0YaeTCH MOMEHT, ONpelelfAionnil ABuxeHde (Hapy-
LAONUA PABHOBECHE) — MOMEHT, KOTODPBIA B OfHOM CIlydYae CYIIeCTBYeT,
a B JpyroMm HeT? 3a/laBlIkCh 3TUM BonpocoM, [anuneit npustan onpenensdio-
IIMMH JIBUHEHHE HE TONBKO IPY3bl, HO U 8biCOMbL UX Nnaderus (BeIUYUHBL HX
BEpPTHURANLHOTO NepeMentenud). O6oznaunm uepes P, P/, P ... Beca cuc-
TEMBI TAMEIBIX Ten U uepes h, h', h' ... BeNWUYUHBI COOTBETCTBEHHBIX OfI-
HOBPEMEHHO BO3MOHBIX IIepeMellleH’il, IPUYeM IIepeMellleHUA BHIU3 Oy aeM
Ha3bIBATh MONOMUTEIbHBIMHU, 8 NepEMEIeHHA BBEPX — OTPULAaTeIbHBIMHU.
U Tanuneit HaxoguT, YTO NPU3HAK ClydYad PaBHOBECHA 3aKJIIOUYAETCA B BbI-
nonuenuu yeaosua Ph+P'h/+P"h"+... = 0. Cymma Ph+P'h'+P"h"+. ..
€CTh MOMEHT, HapyIlalliil paBHOBEeCHE, ONpelenAomuil nBuxenre. B Ho-
Befilllee BpeMA 3Ta cyMMa, BCIEACTBHE BamHOCTH ee 3HaYeHHdA, o603HaUa-
eTcA 0coObIM UMEHEM «padomay.

6. B To BpemA, Kak Gosee qpeBHHE UCCIeNOBATENN, CPABHUBAA Clyvyad
paBHOBECHA U ABUMEHUA, oOpallali cBoe BHUMaHUe Ha IPYy3bl U pacCTOAHNA
HX OT OCH BpallleHUA U NPU3HABANHU pellalollee 3HaUeHHe 38 cmamuieckumu
momenmanmu, anuneil paccMaTpuBaeT I'py3bl U UX 8bICOMbL NAJCHUA U T PUH-
3HaeT peliaiolnee 3HaueHue 3a padomotl. Camo coGoil pazymeeTcd, uTO He-
BO3MOMHO NPHIIUCBIBATH UCCIEJOBATENIO, KAKLE IPU3HAKY PABHOBECUA EMY
crnegyeT NPUHUMATh BO BHUMAaHUE, pa3 ecTh HeCKonbKo Ha BbIGop. Tonbko
ycIex MoMeT PelldTh, caelaH Td BrIOOp npaBuibHbIl. Ho ecnu Henb3s,
Kak MBI BUIENH, H300pasaTh 3HaUYeHHE CTATUYECKUX MOMEHTOB, KaK HEUTO
JaHHOE, HE3aBUCUMOE OT OIBITA, TOTHYECKH OUYEBHIHOE, TO TOTO e CaMo-
ro He clefyeT AenaTh U ¢ pabotroil. [lackanp omubaeTes — U 3TY OMWHUOKY
pasfienfAioOT ¢ HUIM HEKOTOpbIe COBPEMEHHBIE HCCIeN0BaTeNd, KOra oH, pH-
MeHAA NPUHIHUI BO3MOMHBIX IepeMeleHUil K AMUTKOCTAM, TOBOPUT: «etant
clair, que c’est la méme chose de faire faire un pouce de chemin & cent
livres d’eau, que de faire faire cent pouces de chemin a une livre d’eaw»
(¢ACHO, YTO OJHO U TO e NOAHATH JU CTO GYHTOB BOABL HA OJUH AIONM,
WA NOHATE OfUH (GYHT BOABL HA CTO HIOUMOBY). ITO BEPHO TONLKO TOTd,
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KoI'la IPU3HAHO YiKe onpedeasioujee 3HaUeHNe 38 paGoTol, UTO MOsKeT GbITh
TObKO CJIEJCTBUEM OMbITA.

Rorpa Mbl uMeeM niepes co6oil paBHOIIEYHH paBHO HarpyKEHHBIH pbI-
4ar, Mbl IpU3HaEM paBHOBECHE €0 €JUHCTBEHHBIM OIHO3HAYHO ONlpefieleH-
HBIM JelicTBHeM, Oe3pasiuyHo, CUMTaeM JU MbI OpeJeAI0MUMY JIBHKEHHE
MOMEHTaMHU I'Py3bl U PACCTOAHUA UX WM IPYy3bl U BeicoThl NageHud. Ho aTu
WY TToJo6GHbBIE UM MIHPUYECKUE TO3HAHUA NOJMHBI Y€ 3apaHee y Hac cy-
IecTBOBaTh, €CIM Mbl BOOGIIEe XOTUM MMETh CyJCHUA B TaHHOM ClIydae.
Popmy 3aBUCUMOCTH HapylleHUA PaBHOBECHA OT NPUBENCHHBIX yCIOBUI W,
cTeloBaTeNbHO, 3HAaUeHHe cTaTHdyeckoro MomenTa (PL) unu pa6orer (Ph)
ellle MEeHbLIe MOMHO IOJYy4YUTh OfHUM ¢duiocodhcrBoBaHUEM, YeM 3aBUCH-
MOCTBh BoOOIIE.

7. Rorga jgpyr gpyry NHpoTHBONOCTaB-
JeHBl JBe paBHbIe CMJbl C paBHBIMHK, HO
MPOTHUBOMONOAHBIMY BeIHYMHAMU IlepeMe-

HleHHfI, MbI Yy3HaeM CylieCTBOBaHHE DpaB- 2 BB AL ALY
Az

HOBeCHfl. ¥ Hac MoOKeT fBUTHLCA MeJaHHe
cBecTH Gonee obmwuil ciayuyai rpysos P, P’
¢ BelMYMHaMH hepemeitenuit h, b’ (npu-
yem Ph = P'h') & cayuaio Gonee npocromy.
IIycTh MBI HMeeM, HanipuMep, rpy3bl 3P u 4P
Ha Bopore ¢ paauycaMu 4 um 3. Mb1 penum
rpy3bl Ha paBHBle YacTH BenuuunHoo B P u ofo3HauaeM ux GyKBamMu
a, b, c,d, e, f, g. MbI onyckaeM a, b, ¢ 10 ypoBHA +3 U mogHUMaeM d, e, f
0 YPOBHA —3. JTo mepeMelleHHE IPy3bl He NPeANPUMYT caMH, HO M He
6yoyT eMy NpOTHBOmeidcTBOBaTh. Temeph MbI BriGMpaeM rpys g Ha ypoB-
He 0 ¥ rpy3 a Ha ypoBHe +3, nepeMellaeM HepBbIil 1o —1, a BTopoil 1o +4,
3aTeM NOJOOHBIM e 06pa3oM mepeMemntaeM g 0o —2 u b 0o +4, g o —3 u c
1o +4. Bcem 5THM mepeMelleHHAM I'PY3bl HE OKa3bIBaIOT HHKAKOI'O COMPO-
THUBNEHHA, HO U He MPOoU3BoaAT ux camu. Ho B KoHLle KOHIOB a, b, ¢ (unu 3P)
OKa3bIBAIOTCA Ha ypoBHe +4, a d, e, f, g (unu 4P) na yposue —3. Taxum
o6pa3oM, U 5TO NepeMellleHHe I'Py3bl He NPOM3BOJAT cCaMM, [a H He oKa-
3BIBAlOT €My COMPOTHBIEHHA; NPYTHUMH CIOBaMH, IPH 5TOM HepeMelleHHH
IpPy3bI OCTAIOTCA B paBHOBecHH. B maHHOM cnyuae, cliefoBaTelbHO, Xapak-
TEpHO AJA paBHOBecHA ypaBHeHHe 4 - 3P — 3 - 4P = (. O6o61uieHne 3TOro
cnyvaa (Ph — P'h/ = 0) acHo camo coBoii.

IIpu pocTaTouyHOH BHUMATENbHOCTH HETPYAHO 3aMeTHTh, UTO HEBO3-
MOJKHO c/lefaTh 3TOr0 3aRIIOUEHHUA, eClIH He MPeNoNoUTh 3apaHee 6e3pas-

Puc. 41
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Audua nopadka onepayuil u gopmul evi8oda, T.e. eci paboTa He YeMoTpeHa
yike Kak onpefensomuil MoMeHT. [IpuHuMan 3akiodeHre, Mbl COBEPIIHIN
Obl Ty ke OMMUORY, KOTOPYIO COBepIMuUI ApXUMe] B CBOEM BLIBOJe 3aKOHa
pbluara, 4To ObLI0 yike MOLPOOHO M3J03KeHO BbINle M B JAHHOM CJIyJae MOJ-
po6HO u3naraTh HeT Gonee Hago6HOCTH. IIpU BceM ToM mpHBeeHHOE CO0G-
paskeHHe NMOJNE3HO MOCTOAbKY, MMOCKOALKY OHO yKa3blBaeT Ha POACTBEHHYIO
CBAI3b MeMAY MPOCTLIM U CIOKHBIM CIydaeM.

8. OO6uiee 3HaueHUe NPUHIUIA BO3MOMHBIX

p 4 PPB P nepeMelleHU# JIIA BCeX CIyYaeB PaBHOBECHA Obl-

P vy 10 uccnepopano Horannom Bepayniu, U 3T0 cBoe

" orkpbiThe (1717) on coobwun B nucsme Bapuns-

v P oHy. Bblpasum 3TOT OPUHIUT B ero naubonee oG-

weit dope. lycrs B Toukax A, B, C, ... peict-

p" Bywr cuiasl P, P, P",.... Mul coobiaeM TOY-

KaM Kakue-HUGYIb GeCKOHEUHO Maible COBMeC-

Puc. 49 THUMbIe C IPUPOIO UX CBA3M (TaKk HasblBaeMble
BO3MOKHBIE) NepeMelnenusa v, v', v, ... U 06

pazyeM MpoeKHuH uX p, p', p”, ... HA HANpaBIeHUA CHUI. ITH OPOEKIHH

MbI CUHMTAEM TOMOKUTEIbHBIMH, KOTJa OHM TMajaloT Ha HANPaBIeHUA CHI,
H OTPHIATEIbHBIMH, KOIJIa OHM MAajaloT Ha MPOTHBOMOMOMHbIE Hampab-
aeuun. Ilpoussemenmna P - p, P' - p', P" - p", ... HasbIBaloTCA BO3MOMK-
HBIMM MOMEHTAMH M B YIOMAHYTHLIX ABYX CIYYaAX HMEIOT MPOTHBOIMO-
noHble 3HaKH. Hall NpUHIMI BbIpamaeT To, YTO B clydae pPaBHOBECHA

P-p+ P -p+P'-p'+...=0unu, wopoue, ¥, P-p=0.
9. PaccMOTPHM HeKOTOpble MYHKTHI HECKOMb-
A C B ko mogpobGuee. [lo HeioTOHa moj CHIONH TMOYTH
A Bcerja MOHMMAIM TONbKO HaTAeHUe WM JaBie-
1 HHe TAMeN0ro Tela. Bee neeiefoBaHuA 0 MeXaHHU-
B! C 2 D ke Toro Bpemenu 6bLITH MOCBAIIEHBI TOUTH HCKIIO-

YUTEeNbHO TAMenbIM TeldaM. Korga B smoxy Hbio-
TOHA NOHATHEe CHIbI 6b110 060061eH0, BCe TeOPEeMEL
MeXaHUKH, KOTOpPbIe GbIJIH U3BECTHBI A THKEIbIX T, ORAa3al0Ch BOZMOMH-
HbIM TOTYAC jKe MepeHeCTH Ha MPOH3BOAbHbIE CHIbl. Raskayio cuiry MokHO
ObLI0 3aMEHUTh HATAKEHHEM TBEPJOro Tena, AeHCTBYIOIIUM Ha BEpPEBKY.
B 3TOM cMmbIcie ¥ IPpUHIIMIT BO3MOMKHBIX TIEPpeMellleHUil, HalIeHHbIi TTepBo-
HAYalbHO TONBKO JJIA TAMKEIBIX Tel, TO#e OKa3aloch BO3MOMHBIM IMpPHUMe-
HHTb KO BC€M BO3MOKHBIM CHJIIAM.

Puc. 43
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Boamosxenvimu MepeMellleHUAMU HA3bIBAIOT Takue lepeMelleHud, KOTo-
pble COBMECTHMMEI ¢ IPUPOJORA CBA3U JAHHOH CHCTEMbI M Mekay coboit. Ec-
JM, HATIPUMeEp, TOYKH cucTeMbl A, B, K KOTOPbIM IIPUIOMHEHbI CHIIBI, CBA3a-
HbI Me# Ay CO60I0 IPAMOYTONbHBIM PhIUaroM, CIOCOGHBIM BpalllaThCA OKOJIO
Touru C, 1o ana CB = 2C' A Bce Bo3MoskHbIe NepeMelleHUA Touek B u A
CyTh Bcerja TOJBKO IYTH Kpyra ¢ HeHTpoM B Touke (', mepeMelleHHA TOY-
K4 B Bcerga BaBoe 6oiblie MepeMelieHHil TOUKM A M mepeMelleHHA OfHOM
Bcerjia nepleHIUKYIAPHBI K epeMelleHuaM Apyroit Touku. Ecau Touru A
4 B coeavHeHbl HUTHIO JJIHMHOIO B 1, KOTOpad MOMeT CKOJIb3UTh Yepes Helo-
aBuzkHbIe Koabla C v D, To BO3MOMKHBI Bce Te nepeMellieHna Touek A u B,
IPH KOTOPBIX 3TH TOUKH MOTYT ABHIaThCA 10 ABYM IHAPOBBIM IIOBEPXHOC-
THM, OIMMCAHHBIM PAJIMyCcamMH 71 U 79 Okono Todek C u D (Kar UeHTPOB),
WJIH BHYTPHM 3THX MIAPOBbIX NOBEPXHOCTEH, IpHyeM 71 + 79 + CD = 1.

[IpuMenenne GeckoHeuHO MAABLY TepeMelleH i
BMeCTO KOHEUHBIX, KOTOpble paccMaTpuBan lamnuieit,
OmpaBAbIBAeTCA CIeAYVIOUIMMH 3aMeuanuaMu. Horga
2 rpysa HaXOJATCA B PaBHOBECHH Ha HAKIOHHOM IIOC-
KOCTH, TO 3TO paBHOBEeCHe He HapyLIaeTCA, eClIH II0C-
KOCTh TaM, I'le OHa He CONpUKAcaeTCA HemocpencT-
BEHHO ¢ TejlaMH, NepeXOJUT B IOBEPXHOCThb JpYyroi
¢dopmbl. Bamna, cinegoBaTelbH0, MTHOBEHHAA ME€PEMeEINaeMOCTh CHCTEMbI
IpH JAaHHOM ee COCTOAHMHM. [JA OLeHKH paBHOBECHA TepeMelleHUud HOIH-
Hbl TOJbKO ObITh MPHUHATHI GECKOHEUHO MAalIbIMH, TAK KaK MHAUe CHCTEMa
mepedeT B JPyroe COCTOAHME, B KOTOPOM paBHOBeCHe MOMeET yie He Cy-
IeCTBOBATh.

Yro pemiawlnee 3HaveHUe UMEIOT He MepeMelleHrA Boobile, a ToIbKo
NepeMelleHUA B HANPABACHUL CUJl, T.e. UX NPoeKyuly Ha HampaBlIeHHA CHII,
JOCTATOYHO ACHO MO3HaJ yike ['anuied Ha ciyuae HAKIOHHOH IIOCKOCTH.

Yro KacaeTcA BbIpamieHHA NPUHIMIE, TO HeOOXOOUMO 3aMEeTUTh, UTO
HeT BOBce HMKAKOM 3aaull, eClIH Bce TOYKHM CHCTEMbI, Ha KOTOpbIe AeicTBY-
IOT CHJIbI, APYT OT ApyTra He3aBUCUMbI. Haimana TakaAa Touka TOIBKO TOrJa
MO3K€eT ObITh B PABHOBECHH, KOIJa OHA HEMOABUMHA B HANPAGAEHUU NeiCT-
BUA cuibl. 1A Ka#mo0d Takoil TOYKM B OTAEIbHOCTH BO3MOMHBIN MOMEHT
paBeHd Hyno. Ecid ofHM TOYKM cHCTeMbl He3aBUCHMBI JPYT OT ApYra B CBO-
UX TepeMelleHHAX, HO ApyTrHe — 3aBHCHMbI, TO [JJA HEPBBIX MMeeT CHIY
cleflaHHOe Bhlllle 3aMedanue. /1A mocleHUX e MMeeT CUIYy HailJeHHBIA
lanuieeM OCHOBHOM 3aKOH, UTO CyMMa HX BO3MOMHBIX MOMEHTOB paBHa

Puc. 44
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Hymio. BeneleTBUE 3TOro BeA CyMMa BO3MOMKHBIX MOMEHTOB 3TOH CUCTEMBI
TOske paBHa HYJIO.
10. PacemoTpuM Tellepb 3HaueHHe NPHUHIIMIA Ha
HECKOJNbKUX NMPOCTHIX IpUMepax, U UMeHHO TakKuX, KO-
TOpbIE HE MOI'YyT ObITh MOABELEHbI M0 OObIUHbIE CXEMBI
\ pplyara, HaKJOHHOH MIOCKOCTH U T. A.
Muddepennuansupiil momucnact Bectona (puc. 45)
COCTOUT M3 [JBYX HENOABUMHO CBA3AHHBIX MEMRIY CO-
foto 6I0KOB, Ha OHOHN OcH ¢ pajuycaMHM T1 U T2, U3 KO-
TOPBIX OJUH TONbKO HEMHOI'O Gonblle APDYroro, a UMeH-
HO T2 < 11. Uepes oba Gnoka mepeOpolleHa HUTb HIH
Henb yKasaHHbIM Ha pHcyHKe obGpasoMm. Fcnu mnorts-
HYTbh 38 BEPEBKY B HalNpaBIeHHH CTPENKHU c cuioil P
W ecli NMPOUCXOJUT BpalleHue Ha Yrol ¢, TO NOABe-
IeHHBbIA T'py3 () HeMHOro mpumoabiMaeTcA. B ciyuae
paBHOBECHUA MekJy OOOMMM BO3MOMHBIMM MOMEHTa-
MU cymeCTByeT OTHOLLEHHKe, BblpameHHOe ypaBHEHUEM

er "y = Prip, mm P=Q0="2.

27‘1
BO3bMeM BopoT (puc. 46) Beca (), KOTOPBI cBOE# Bepes-
KOIl HaMaTbhIBaeTcA Ha Bal U [IOAHMMAeTCA BBEPX BCleJCTBHE
pasMaTbIBaHHA BepeBKH ¢ rpysoM P. B cnyuae paBHOBecun
‘ €  Mbl 1A BO3MOMKHBIX MOMEHTOB HMeeM ypaBHeHHe:
v

) or

R—r

Puc. 45

P(R—r)p =Qrp, umu P = .
B gactHoM cnyuae, korja R—r = 0, MBI 1A paBHOBECHA

P[] JOJIKHBI IPUHATH, YT0o U Qr = ( MK, B clyyae KOHEYHBIX
Benuuun 1iaa 1, = 0. H geflcTBuTenbHo, BepeBKa Torjia

Puc. 46 uMeeT 3HaueHHe NeTiH, B KOTOpoi HaXoguTcA rpys (). Ator
Ipy3, €cii OH OTJIMYEH OT HYIA, MOKET OMyCKaThCA BHU3, He

npuBoAA B ABMienue rpysa P. Hoecimnmpu R =7ru Q = 0, o P = 0,
T.e. P ecTb BennumnHa Heonpefenennad. U meficTBuTenpHO, annapaT ypas-
HOBELIUBAETCA 6CAKUM TPy3oM P, motromy uto npu R = r HHKaKo#l rpy3 He
MOMKET OMyCKAThCA.

MycTs ABoiHOM 610K (pHce. 47) ¢ paguycamu 7 1 R TeRUT ¢ TpeHueM Ha
TFOPU30HTANbHON MOACTABKe, Me# Ay TeM KaK Ha HUTH AedcTBYIOT cHUibl P
U Q. Ecau Mb1 cuiiodt I 0603HauuM TpeHHe TMOJCTABKM, TO paBHOBECHE CY-
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lecTByeT, Korja ¢ = 2R . p Ho ecnu P < BET
R—r R—r
PAZIOM C KaueHUeM U CKOJbKeHHUE.

Becn1 PoGepBaia cocTOAT M3 mapajieio-
rpaMma ¢ HEMOCTOAHHBIMHU YTJIaMH, B KOTOPOM
2 TIPOTUBOMOIOMHEIE CTOPOHBI BPAIAOTCH OKO-
a0 cpeauux csoux Ttouek A u B. Ha obeux apy-
TMX CTOPOHAX, OCTAIOIIUXCA BCEr/la BEPTURAL-
HBEIMH, YKPEIUIeHB TOPU3OHTANbHBIE CTEepHHHU.
FEcau nmoBecuTh Ha 3TH mo paBHOMY Tpy3y P, To Puc. 47
paBHOBeCHE CYIIECTBYET HE3aBUCHMMO OT TOUKH
npuBeca, MO0 TPU TEepeMelleHUH PacCcTOAHME, MPONHIeHHOe ONMYCTUBIIUMCA
rpy3oM, GbIBaeT Bcerja paBHO PacCTOAHUIO, TMPORIEHHOMY MOAHABIIAMCH
IpPy30M.

IlycTh B Tpex OmNpejeleHHBIX TOYKAaX
A, B, C nomeniennl 6J10KH, Yepe3 KOTOPLIE Te-
pe6poliedbl TPU HUTH C PaBHBLIMH Tpy3amu
1 cBAsaHuble B Touke 0. B KakoM monomeHuu
cyiecTByeT paBHoBecue? IIpuMeM ATUHBI HU-
Tel

- P, To y Hac 6yner

A0281,B0282H00:S3.

YTo6BI MOAYUNUTH YpaBHeHHE PaBHOBECHH, Puc. 48
MBI IepeMellaeM TOURY () B HampaBleHUAX S2 U S3 Ha OECKOHEUHO Malble
paccTofiHUA dSp U 4S5 U 3aMeyaeM, UTO 3TUM MBI MOMEM OCYUIECTBUTD
nepeMellleHle Bo BCAKOM HanpaBieHuu B miockocetd ABC (puc. 50). Cymma
BO3MOKHBIX MOMEHTOB Oy leT

N Pdso— Pdsy cosa + Pdsy cos(a + ﬁ)}
Pds3— Pédss cos B+ Pdss cos(a + 3)

U
[1 — cosa + cos(a + ()] 6s2 + [1 — cos B + cos(a + ()] 6s3 = 0.

Tak Kak Ka#/10e U3 NepeMelleHHii §ss, 053 TPOUBBONLHO U OT APYTHX
HEe3aBUCUMO U caMo 10 cefe Mo#eT ObIThH MPUHATO PaBHBIM HYJIIO, TO 0TCIOa
cleyeT, uTo

1—cosa+ cos(a + 3) =0,

1—cosf + cos(a + 3) = 0.
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Puc. 49 Puc. 50

CrnegoBaTenbHO,
cosa = cos 3

U BMeCTO Ramgoro m3 ypaBHeHnﬁ MELI MOKeM IIPUHATH

DO | =

l—cosa+cos2a=0 HIN cosa =

H, clefioBaTenbHo,  + 3 = 120°.

Takum 00pasoM, B ciyuyae paBHOBEeCHA KamJad M3 HUTeHd obpasyer
¢ apyrumMu yroa B 120°, 4yTo ¥ HemocpelICTBEHHO OYEBMIHO, TAK KaK TpPHU
paBHble CHILI TOABKO MPH 3TOM YCIOBHH MOTYT OLITh B paBHOBecuu. Pas
9TO M3BECTHO, Todoxenue Touku () oTHocuTerbho A, B, C' MomeT GbITh
Haiijieno pasau4uHbIM 06paszoM. MontHo, HAMpPUMep, MOCTYMUThL TaK: CTPOAT
na AB, BC, C'A, xak cTopoHax, [0 paBHOCTOPOHHEMY TPeyroibHHUKY; eCau
OnUCcaTh OKOJO0 3THX TPEyroibHUKOB KPYTH, TO 06Iad ToYKa mepeceveHus
ux 6ygeT UCKOMOW Touyko#t (), YTO JEerk0 MOMKHO BBHIBECTH M3 HU3BECTHO-
ro OTHOIIEHUA, CYIECTBYIOMEro Me#Iy HeHTPaIbHbIM U TlepudeprUecKuM
YIIOM.

Crepaenb O A MoxeT BpamaThcA B IIOCKOCTH GyMaru okoiao Touku O
¥ o6pasyeT ¢ HenmoABUzkHON npAMoit OX HeNmoCTOAHHBINA yroa . B Touke A
npuiomena cuia P, o6pasyiomas ¢ OX yroa v, a B Touke B K Koabiy, ne-
peMeniaomeMycd BIOIL CTEPAHA, MpUIozena cuna (), obpasyiomas ¢ OX
yroa 3. CoobijaeM cTepaiiio GeckoHeuHo Manoe Bpaiienve U B u A nepe-
MeIaioTcA Ha ds U ds; nepneHguryiaapHo kK OA, v nepeMeliaeM KoOIblo
Bpoab ctepauAa ua r. [lepemennoe pacctosune OB o6o3nauum yepes r,
a OA = a. Iasa cayvasd paBHOBECHH MBI UMeEM:

Qb7 cos(8 — a) + Qdssin(B — a) + Pdsy sinfa —v) = 0.

Tar rax nepeMelnieHye 07 He OKa3LIBAET HHKAKOTO BIMAHUA HaA 0CTajb-
HbIe MepeMellenud, To COOTBeTCTBy}OIJ_II/II‘/JI BO3MOKHLIA MOMEHT caM [0 ce-
6e nosskeH OLITH paBeH HYJIIO, a BCJIeACTBHE IIPOU3BOJbHOCTH BEJINYHHEI or
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Puc. 51 Puc. 52

JoJkeH OBITH paBeH HYNO U ero koagdunuest. llostomy

Qcos(B—a)=0
UJIH, ecad () He paBHO HYIIO, TO
B —a=190°.
Hanee, Tak Kagr
ds, = %63,

TO U
rQsin(B — a) + aPsinfa—v) =0

wiy, Tak Kak sin{8 — a) =1, to
rQ + aPsin(a —v) =0,

4yeM U JaHO OTHOLUeHUe 00eux cul.

11. OueHn BamHOe NpeMMYylIEeCTBO, NpeAcTaBifieMoe BCAKUM OOIIUM
NPHUHIUIIOM, a cleAoBaTelbHO, U MPUHIUIOM BO3MOMHBIX IepeMelleHuH,
3aRr/04aeTcA B 3KOHOMUU MBILUIEHUA, T.€. HMEHHO B TOM, YTO OH B 60Jb-
IIAHCTBE clydaeB fAejaeT U3JIUIIHUM pa3MbILULIEHHE HaJ KamIbIM HOBBIM
cnendanbHeIM ciydaeM. O6najaa 3TUM NPUHIUIIOM, HaM HeT, HalpuMep,
Hago6HOCTU 3aJyMblBaTheAl HaJl YaCTHOCTAMU Kakoi-HUOYIh MallUHBI. Fe-
a4 6Ll KakaAa-HUOYAL HOBafA MalllMHa Oblila cKpbiTa B KAKOM-HUOYb AilAKe
(puc. 52) Tak, YTO BBIAABANUCHL GBI TONLKO JBA phluara A MPUNOMEHUA
cunpl P u rpyssl P’ v MBI Hamd 661, YTO OJHOBPEMEHHBIE TIepeMelleHdsA
ATUX TOCIeTHUX paBHBI h U h', MBI ToT4Yac 3HaNU Gbl, YTO B clydyae paB-
Hosecua Ph = P'h’', kakoBa 6b1 BO BCEM OCTaJLHOM HU Gblila 3Ta MallllHa.
Raapiii Takod MPUHUMI HMeeT, cJleJoBaTelLbHO, U3BECTHYIO dKOHOMUYEC-
KY10 LIEeHHOCTD.
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A c ., 12. Bepuemcsa ellle pa3 kK o6lle-

Py AN MY BBIPAMEHUIO MPUHITUNA BO3MOMHBIX

p p' TepememeHuit u OyZeM NPOM3BOANTD

P JanbHeiiliee wucciegoBande ero. Eciu

B Toukax A, B, C, ... npUI0O#eHbI CUIbI

PP . P' ...upp,p", ... cyTh npo-

eRIUKU GHeCKOHEYHO MalbIX COBMECTUMbBIX

Me Iy co00I0 epeMelieHuit, To AaA ciy-
4yaf paBHOBECUA Mbl UMeeM

Puc. 53

P.ptP.-p+P"-p'+...=0.

Ecau 3aMeHUTH CUJIBI HUTAMHU, NepeGpPOMEHHLIME Yepe3 GIOKH B Ha-
npaBiAeHUAX CUI U MOJBECUTh COOTBETCTBYIONUe I'PYy3bl, TO BbIpaskeHHe 3TO
03HayaeT TONLKO TO, YTO YeHmp maxcecmu Beell CUCTeMbI IPY30B He MOKET
onyckaThcA. Ho ecnu 6b1 Mpu U3BECTHBIX MepeMeNeHUAX HEeHTP THAMECTH
MOT NOJHUMAMmbCA, CUCTEMA BCe e ocTaBajach Obl B paBHOBeCHH, UOO TH-
Jenble Tena, MpeJoCTABIeHHbIE cAMUM cefe, He MPULLIH Obl B 3TO ABHHE-
HHe. B 3ToM cinyuae mpuBejieHHas Bbille cyMMa Gblia Gbl OTpHUIlAaTeIbHON
WM MeHbIIe HyJNA. O6llee BbIpameHHe YCIOBHUA PABHOBECHA BLIpamaeTcCA
MO3TOMY CIeyIOuM 00pasoM:

P.p+P.p+P .p+...20.

Ecnu ana kamkaoro BO3MOKHOTO MepeMeMeHHA CYIECTBYET pasHoe
I NPOMUBONOA0IHCHOE, KAk 3TO, HAIPUMep, OLIBAET Y MAaIIHH, TO Mbl MOKEM
OTPAaHUUUTHLCA BEPXHUM 3HAKOM, ypasHeHuem. U6o, ecnu Gbl MpU U3BECT-
HBIX MepeMeNleHUAX eHTP TAKEeCTH MOl NOAHUMAThLCH, TO OH JIOJ#HeH Obll
Obl BCIe/CTBUE MPE/NONOKEHHON 06paTUMOCTH BCeX BO3MOKHBLIX NepeMe-
MeHUl UMeTh BO3MOMHOCTE U onmycKaTheA. B 3ToM cnyuae, ciefoBaTenbHo,
U BO3MOKHOE MOJHATHE IIeHTpPa TAMKECTH HECOBMECTUMO C PABHOBECHEM.

Huaue o6cTOUT geno, ecld He Bce NepeMelleHUA ofpamussl. JIpa Tena,
CBA3aHHbIE HUTHIO, MOT'YT MpUbGIMMKATLCA APYT K APYTY, HO He MOTYT yia-
JATLCA Jajblie JIUHBI 3ToH HUTU. Teno MoKeT CKONb3UTH WIM KaTUThCA
MO0 TIOBEPXHOCTH JPYroro Tejla U TaKUM 06pa3oM YIATATLCA OT 3Toi MHo-
BEPXHOCTH, 1O He NMePeXoJUTh Yepe3s Hee. B 3Tux cnyuanx, cnefoBaTenbHo,
HU3BeCTHbIE IEpeMeI[eHUA He MOTYT GbITh o6paTumMel. [loaToMy 11A u3BecT-
HBIX epeMeleHii MOKeT POUCXOUTEL NodHAmMUe IEHTpa THMeCTH 6e3 To-
ro, 4YToOBI OLIIM BBHIMOJHUMBI TPOTHUBOMNOJIOMHLIE TTepeMellleH!UA, KOTOPbIM
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COOTBETCTBYeT onyckaHue NeHTpa THKEeCTH. MBI JOMKHBEI [I03TOMY YAEp-
aThb Oosee oblllee yCI0BHe PABHOBECHA U CKa3aTh, YTO CyMMa BO3MOMKHBIX
MOMEHTOB PA6HA UAUL MEHblle HYAA.

13. O6paTumcA Temeph K BBHIBOAY IPHHIKMIA BO3MOMKHBIX INepeMe-
MeHuil, KOTOpLIA MBITAACA AaTh B CBoell aHaJHTHUYeCcKoH MexaHuKe Jla-

rpams. Ha Tourn A, B, C, ... peiictByror cunwt P, P, P”, .... llpex-
cTaBUM ceGe, UTO B TOUKAX IOMEIeHbl KOJblla M YTO TaKHe ke KONb-
ma A’, B’, (', ... yKpelieHsl B HalpaBleHHAX CHI. BribepeM obiyio Me-
py Q/2 cun P, P, P"” ... Tar, 4T06bI MOKHO GBINO HPHUHATD:
QnQ =P
2 9
277,’5 = Pl,
277//5 — P”,
raen, n', n’”, ... — Uenule uncna. YKpelnus, gajiee, HUTh B Koilblle A', MbI i

pas BefeM ee oT A’ K A u o6paTHO, 3aTeM IpolyckaeM ee yepes B’, Bemem
ee n’ pas Memay B’ u B, nponyckaeMm uyepes C’, BegeM ee n'”’ memay C' u C
U, HaRoHell, 1aeM eil cuagath B C’, npuBaA3aB K KoHuy rpys (/2. Tar rar
HaNpAKEHHEe 3TOi HUTH BO BCEX YAaCTHAX ee paBHO (J/2, To MBI 3aMelnaeM
Yyepes MOCPEACTBO ATHX HAealbHBIX GIOKOB BCe CYIIECTBYIONIHE B CHCTEME
CHIIBI OfIHO# cuioit (/2. Ecnu BUpTYyanbHble KK BO3MOKHbIE [IepeMeleHHsA
IIPH TAHHOM PACIIONIOKEHUH CHCTEMBI TAKOBBI, UTO IPU HUX TPY3 () /2 MoskeT
OIyCKATBLCA, TO 3TOT I'Py3 AeHCTBHTENLHO OyAeT ONyCKATLCA M BLI3LIBATEH
3TH TepeMellleH A: paBHOBeCHA, cliefoBaTelbLHo, He 6yaeT. HanpoTus Toro,
HUKaKoOTO [BHEHHA He GyleT, eclH

nepeMelleHHA 0CTaBIAIOT Ipy3 () /2 Ha p A

MecTe WM NOJHHMAIOT ero. Bripase-
HHe 3TOr0 YCIOBHA, €ClNH IPOEeKIHH
BO3MOMHBIX NepeMellleHHi B Halpas-
JeHMH CcHI GyfeM CUHTATh [OJOMH-
TeNbHLIMH, MPUHUMAA BO BHHMaHHe
060pOTHI HUTH B KamjJoM OIloKe,

2np +2n'p +20"p" +... 0.
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Ho TarkoBo #e 3HaueHHe U clegytolllel'o YCJIOBHUA:

QnQp + 2n'Qp' + 2n”Qp" +...520
2 2 2 =
WIn
Pp+ Py +P'p" +...20.

14. Boioj Jlarpan#a, JedCTBUTENbHO, KameTCA yOeAUTEAbHbBIM, eCly
He IPDMHUMAaTh B cooOpasieHHe HECKOAbKRO Yy#10i1 HaM PuRLKHU 6I0KOB, H6O
JeiiCTBHe OJHOTO I'py3a 20pa3do 6oaee 6au3K0 HAlleMy ONBITY M Jerde 060-
3pHMO, YeM feiicTBHe MHOTUX rpy3oB. Ho To, 4To pelawiee 3HaueHHe A4
HapylleHUA PaBHOBEeCHA HMeeT paboma, BbIBo[ JlarpaHmka He dokasvieaem,
a cKopee — NpPHMeHeHHeM OJI0KOB — yoice npednoaazaem. U gelicTBHTENbHO,
B KaJ0M 0JI0Ke yi#ie COIep#UTCA TOT $aKT, KOTOPLIN BbipaseH U IPU3HAH
B IPHHIHIE BO3MOMHBLIX IepeMellleHHH. 3aMellleHHe BCeX CHI OJHUM TPY-
30M, COBepLIAIOIIMM Ty #e paboTy, UMEHHO yie W IpejlojaraeT 3HaHUe
3HaueHHd paboThl M MOKeT OBITh NPEJIPHUHATO TOJALKO NOJA 3THUM YCIO-
BueM. To 06CTOATENLCTBO, UTO HEKOTOPLIE Cilydau HaM GoJjee NPHUBLIYHBI
Y 3HaKOMBI U 6oJiee GJIM3KM HallleMy ONBITY, IPDUBOAUT K TOMY, UTO MBIl UX
OepeM, He aHAIIU3UDPYA, U KjIaJeM B OCHOBY BBIBOJa, He BHIACHUB TOYHO HUX
coJep#aHus.

B xo1e pa3BUTHA HayKH 4acCTO CIy4aeTCA, UTO HOBBIH IPUHLIUI, yCMaT-
puBaeMBbIil MccleJoBaTeJeM B KaKkOM-HUOYAL (pakTe, He MO3HAeTCA U He
ycBauBaeTcH ceffuac Bo Bcell cBoell o6mwHocTH. [lyckaioTca Torja B Xo Bce
cpeJCcTBa, YTOObI IOMOYb Jelly, UTO ¥ 00bIYHO U eCTeCTBeHHO. B nogTBep#i-
JleHUe HOBOI'O B3rJifAjla IPUBIERAlOTCA caMble pa3inuHble ¢GakThl, B KOTOPBIX
Hcclel0oBaTelM BOBCe He NO3HAIOT ellle 3TOr0 IPUHIUIA, XOTH OH B HUX CO-
JEPHUTCA, HO KOTOPLIE 3aTO, € JPYI'0il CTOPOHLI, 60jlee IPUBBLIYHLI U 3HAKO-
MBlL. 3pe.ioll Hayke He nojo6aeT gaBaTh BBeCTHU ceOd B 3ab/1y#ijeHHe TAKUMU
npueMaMH. Eciay NpHHINI, KOTOPHI He MOMET OBITH JOKa3aH, HO MOMET
ObITh IIDU3HAH cywecmeywujum, Mbl ACHO ycmampuedem BO Bcex darTax,
TO MBI ropa3jo 6ojee IPOJBUHYJIUCHL B IOHUMAaHUU NPUPOJLI, CBOGOLHOM OT
IIPOTUBOPEYHUIi, YUeM B TOM Clyuae, €CIU MBI JaeM [J0Ka3aTelbCTBY MHUMO-
My cebe UMIOHMpPOBaTh. BcTaB Ha 3Ty TOURY 3peHUA, MBI, IpaBjia, APYyI'U-
MM IJla3aMHU [OCMOTPUM Ha BbiBoJ Jlarpansa. IIpy BceM TOM 3TOT BHIBOJ
[IpoJoJ#aeT HaC MHTepecOBaTh M OH HPABUTCA HaM NOTOMY, YTO OH HI-
JIOCTPUPYET OJHOPOAHOCTD NPOCTHIX KM CIOMHBLIX CIy4aeB.

15. Momneprion (Maupertuis) OTKpbLI HHTEepecHOe NPABHIO OTHOCH-
TellbHO PaBHOBECHA, KOTopoe oH M coobwuia B 1740 rogy Ilapusickoit Ara-
gemun Hayk nog nasBanueM «FEoi de reposy («3akoH nokosy). IlpaBuiao aTo
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6pls10 pa3BUTO Aanee B 1751 rogy Jitnepom B paboTtax BepnauHckoit Araje-
muu Hayk. Eenu mMbl B Rakoii-HuOY b cucTeMe NpeAnpUHEMaeM 6ecKOHEeUHO
MaJlble epeMelleHHA, TO UM COOTBETCTBYeT CyMMa BO3MOMHBIX MOMEHTOB
Pp+ P'p' + P"p" + ..., KoTopaa TOIbKO B clyyae paBHOBEeCHA paBHa Hy-
J11I0. 3Ta cyMMa ecThb COOTBETCTBYIOIIad NepeMellleHUAM paboTa WiIM, Tak
KaK B cilyyae 6ecKOHeUYHO MaJbIX epeMellleHU i oHa caMa GecKOHe4YHO Mmaia,
COOTBETCTBYIOMUIL 3neMeHT paboThl. Eenu 6yaeM yBelnuuBaTh liepeMelie-
HUA, IOKa, HAKOHell, He NMOJY4YUTCH llepeMellleHHe KOHeUHOe, TO 3JeMeHThI
paGoThl clomaTcA B KOHeUHYIO paGoTy. Eenu Mbl HCXOAHM M3 H3BECTHOM
HayanbLHOW GOpPMbI CHCTeMBI M MPUXOJUM K KakoH-HUOYIbL ApPyroil KoHeu-
HOi1 ee (hopme, TO 3TOH Npollelype cCOOTBETCTBYeT H3BeCTHAA COBepLIEHHAaA
pa6ora. H MomepTion 3aMeTHI, UTO 3Ta coBeplleHHanA paboTa A/1A KOHeUHOH
(opMBI cHCTEeMBI, Ipe/icTaBIAION[ell cocTOAHKe paBHOBeCH A, B 061ieM ObIBa-
eT MaKCcHMaJbHOW MMM MUHMMAaJbHOW; 3TO 3HAYUT, YTO €CIH MbI IPOBOAUM
cHcTeMY yepe3 COCTOfHMe PaBHOBeCHA, TO coBeplleHHada paboTa ObiBaeT [0
U TIOCNe MeHblle UK Gofblle, YeM IIPH cAMOM COCTOAHHH paBHOBecHA. A
COCTOAHUA PaBHOBECHA

Pp+Pyp +P'p" +...=0.

3T0 3HAYMT, UTO IIEMEHT paboThl WIK AupdepeHnuan (MpaBUibHee — Ba-
puanua) paboTel paBed HyiI0. Ecnu quddepenunan gyHKIMN MOkKeT GbITh
NPUHAT PaBHBIM HYJIO, TO QYHKIHA B 06IleEM HMeeT MaKCHMAalbHYIO HIH
MHHHMATbHYI) BETHUHHY.

16. 3nauenue npaBuia MonepTion nerko npeicTaBHThL cebe BecbMa Ha-
TIAIHBIM 06pasoM.

Puc. 55

IIyeThb B Karoi-HUOY L CHCTEMe CHI Hocie/JHHe 3aMeHeHbl 6i1okamMu Jla-
rpaH:xa u rpysoM (/2. lomycTHM, 4TO Kam/afA TOUKA CHCTEMbBI MOMKeT JBH-
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raThcA 1o ollpeflelleHHOM KPUBOH M IPUTOM TaK, UTO, Kor'Ja KakaA-HUOY D
TOYKA HMeEET olpelelleHHOE MOJOMEHHEe Ha CBOeil KPHUBOIl, Bce oCcTalbHBIE
TOYKH TO#E UMEIOT OJHO3HAYHO ONIpeJeleHHbIE TI0N0MAEHNA Ha CBOUX KpH-
BbIX. TakUMHK cHcTeMaMM ABIAIOTCA OGBIKHOBEHHO MamuHBL. I[lepememan
CHCTEMY, MBI Iepe] ee Tpy3oM /2, IBUraloWUMCH B BepTHKANbHOM Ha-
IpaBleHUH BBepX M BHHU3 H CHabGMEHHBIM KapaHallloM, IPOJBHTAaeM B ro-
PHU30HTAILHOM HalpaBlIeHHH JHCT GyMard, Ha KOTOpOil KapaHjall U BLIMHU-
cplBaeT KpUBYI0. Ecnm kKapaHpam HaXodWUTCA B TOYKax a, ¢, d KPUBOH, TO
CYIIECTBYIOT COCE[HHE MeCTa TOYEK CHCTEMBI, B KOTOPBIX rpy3 ()/2 Haxo-
JUTCH BBINIE UK HUME, YeM [IPH JaHHOM COCTOAHHH. ByAb cucTema nmpefo-
cTaBleHa caMoii cefe, Tpy3 nHepeMecTHICA ObI B 3TH Gollee HU3KUE MecTa U 3a
HHM IlepeMecTHIach 6Ll ¥ cucTeMa. B Takux cnyuanax paBHOBecHd, ClIeloBa-
TenbHO, HeT. Korja kapaHjall HaXoJUTCA B TOUKE e, TO CYIECTBYIOT TOJNbKO
coceflHHe MOJOMEHHUA, B KOTOPBIX TPy3 (/2 MO#eT HAXOAUThCH TONBKO BbI-
me. Ho B 3TH nonoseHuA cucTeMa caMa nepeMecTUThCA He MoskeT. Hampo-
THB, IPH Ka#O0M IepeMelleHHH TyJa CHCTeMa CHOBa GyeT CTPeMHUThCHA
aBuratbca ofpaTHo, GnarogapAa cBOMCTBY Tpy3a OBHraThcA BHH3. Tawum
00pa3oM, camomMy HUSKOMY NOAOHCEHUIO 2PY3d, ULL MAKCUMYMY COBEPULEHHOL
pabomst 8 cucmeme coomsemcmsyem ycmoiiiusoe pasHosecue. Korpa re-
paHjall HaXOJHUTCA B TOUKe b, TO HETPYJHO BHAETH, UTO Ka#A0€ 3aMETHOE
nepeMelleHie 3acTaBlfAeT rpy3 ()/2 onycKaTbeA emie HUMe, T. €., 4TO IPy3
npoJonkaeT 3To NepeMeleHue ganee. Ho B cnyuae 6eckoHeUHO ManbIX nepe-
MelleHHil KapaHJall JBUTraeTCA [0 TOPU3OHTANLHOH KacaTenbHON B ToUke b
U Tpy3, Clef0BaTENLHO, HE MOMET oMycKaThcA. Tarum obpaszom, evicuiemy
noaoscenuio Q/2 2pysa uiu MUHUMYMY COGEPULEHHOT PAGOTIbL COOMEEMCMEY-
em Heycmoiliusoe pasHosecue. TyT e MBI 3aMeuaeM, UTO 06PaTHOTO HeET,
T.€., YTO He Ka#OOMY IMOJOMEHHIO PABHOBECHA COOTBETCTBYET MaKCHMYM
HIH MHHHMYM COBepIllieHHOH pa6oThl. KciKM KapaHmall HaxXoAWTCA B TOY-
Ke f, T.e. B TOUKE C FOPH30HTANbHO OTRIOHAIOMEHCA KacaTenbHOH, TO ANA
OEeCKOHEUHO MalbIX [lepeMelleHHi OlyCRaHue Ipy3a To#e HeBo3MomHo. Cy-
IeCTBYeT PaBHOBECHe, XOTA COBEPIIEHHAA paboTa He €CTh HH MaKCHMYM,
HH MHHUMYM. PaBHOBecHe B JaHHOM ciyuae €CTh Tak Ha3bIBaeMoOe cCMe-
uaHHoe paBHOBecHe. /lnA OfAHUX HapYINEeHHI OHO ABIAETCA YCTOHUHBEHIM,
a OJiA APYTHX — HeyCcToHUYHBBIM. HHUTO He MellaeT OTHOCHUThL CMelIaHHOE
paBHOBeCHe K paBHOBecHIO HeycToiiunBoMy. Korga kapaHzam HaXoAUTCHA B
TOYKe g, IJle KpUBaA Ha KOHEYHOM PacCTOAHHUK MMeeT TOPH30HTAlbHOE Ha-
InpaBleHHe, TO TOME CYLECTBYeT paBHOBecHe. Maloe nepeMelneHne B aaH-
HOM cllyuyae HU [IpOJoJKaeTcA Aanee, HU UcnpaBinaeTcd. Takoe paBHoBecHe,
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KOTOPOMY ToO e He COOTBETCTBYeT HU MaKCUMYM, HI MUHUMYM, Ha3bIBaeT-
cA Geapasauinbin. Ecin KpuBan, onucanHad rpysom ()/2, uMeer ocTpHe, Ha-
NpaBlIeHHOE BBEPX, TO 3T0 NocielHee H306paskaeT MUHUMYM COBEPIIEHHOM
paboThl, HO He paBHOBecHe (Jaxe He HeycToiuuBoe). OCTpHIO, HATIpABIEH-
HOMY BHHU3, COOTBETCTBYIOT MaKCHMYM H paBHoOBecHe ycToiiuuBoe. Cymma
BO3MOKHBIX MOMEHTOB B 3TOM ClyUae PaBHOBECHA He paBHA HYJIO, a Belu-
YHHa OTpHIaTelbHaA.

17. B HameM paccyskJeHHH MBI HCXOAHIH M3 TOH NpeJNOChIIKH, YTO
JBU}KEHNeM KaKoH-HUGYIb TOYKH CHCTEMBI II0 KPHBOW onpejenfAeTcA ABU-
#eHHe BCeX OCTalbHBIX TOUYEK Ha COOTBeTCTBYMOIUX MM KpHBBIX. Ho cTe-
NEeHB IIepeMeIaeMoCTH CUCTEMbBI CTAHOBHTCH pa3HoofpasHee, Kor'jla Kam 1af
TOYKA MOKeT NepeMellaThCA Ha COOTBETCTBYIOMIEH eif NOBEPXHOCTH, HO TaK
OJHAKO, UTO MOJOMKEHUEM TOUKH Ha COOTBETCTBYIOMIEH €if IOBEPXHOCTH 0[-
HO3HAYHO O PeeNAI0TCA NOJI0AKEHNA BCEX OCTaNbHBIX TOUeK. B aToM cinyuae
MBI JOMKHBI pacCMaTPHBATh ye He KPHUBYIO, a8 IOBEPXHOCTh, OIHCAHHYIO

rpysom % Ecnu KaxgaAd ToYKa MoxeT aHaJOrM4YHLIM 06p830M ABHUI'aTh-
CA B COOTBETCTBYIOLIEM IIPDOCTPAHCTBE, TO HCYe3aeT BCAKAA BO3MOMHOCTD

Q

YUCTO '€eOMCTPpHYCCKUM 06p830M npeacTaBlATh cebe IBUMKEHHE rpyasaa E

YCyFyﬁJ'IﬂeTCH €le 3Ta HEeBO3AMOKHOCTEL B TOM cCiy4yae, Korja II0JORCHHEM
00101l TOYKHM CHCTEMEI MOJ0EeHHA BceX 0CTalbHLIX TOYEK €lle He oIlpeje-
JAKOTCHA, IOABUHHOCTE #h€¢ CUCTEMEBI €lle MHOFOOﬁpaSHee. Ho Bo Bcex aTux

Q

clyyanX KpUBaf, ONUCAHHAA IPY3OM - (puc. 55), MOMET CIYMHUTL HAM

CHMBOJIOM IIponecCoB, MnogilemammnXx pacCMOTPECHHIO. H B sTHX ClIy4YaaX MbI
HaxoJIWM IpaBHJIa MOHepTIOI/I.
I[O CHUX Nop MEI IpelrnojaralH eme, YTo B CUCTeMe Jercr-
BYIOT CHJBI IIOCTOAHHEIC (HeI/I3MeHHIOH.II/IeCﬂ), He3aBUCHMBIC OT
MOJIOKEHUA ToUYeK cucTeMbl. Ecnu Mbr INpUMeEeM, 4YTO CHJIBEI 3aBH-
CAT OT IMNOJOMCHHA TOUYCHK CHCTECMEI (HO He oT BpeMeHI/I), TO MBI
HEC MOMEeM YyHe olepupoBaThb IPOCTBIMHA 6J'IOH8MI/I, a JOoJTH HBI
MoJb3oBaTbCA allmnaparaM, B KOTOPBIX CHIa, IIPOW3BOJUMAafd

Q

rpysom E, H3MEHACTCA C IepeMell€eHNeM, HO IIO.IY4YCHHEBIC Ha-

MH BBIBOJBI IIpDH 3TOM HHYYTH H€ H3MECHHAIOTCH. PaCCTO}’[HI/Ie7

Ha KOTOpOE OIIyCKaeTCA Ipy3 %, ocTaeTCA MEpHIOM coBepiteH-  Puc. 56

Ho#l paGoThl, KOTOpad NPHU OJHOM H TOM e COCTOAHHH CHUCTEMBI OCTaeTCA
Bcerja oJHOW W ToM e U He 3aBUCUT OT NYTH NepeMeIeHUA U TOUKH MPH-
J0#eHUA cHIbl. [IpUGOPOM, KOTOPBIHM NPHU NOCTOAHHOM Ipy3€ pa3BHBal Ghl
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CUITy, U3MeHAIOLIYIOCA ¢ NepeMellleHUeM, MOT Onl ObIThH, HAaIpUMeD, BOPOT
¢ HeKDYTJLIM KoJlecoM, U3o0paxieHHbi Ha puc. 56. Ha nogpobuocTax Ha-
MeUeHHOTro 37ech CilIydafd OCTaHaBIUBaThCHA, BNIPOUEM, He CTOUT, TaK Kak
OCYILIeCTBUMOCTE €ro oYeBHJHA.

18. Pa3 n3BecTHO OTHOLIeHHe Me#AYy COBeplIeHHOH paGoToil U Tak Ha-
3BIBAEMOM MUBOH CUIONH CHCTEMBI, KOTOpPOe KOHCTaTHPYeTCA B JUHAMHKe,
HETPYIHO MPUUTU K ClelYIOlleMy MpaBUly, coobluieHHOMY KypTuUBpoHOM
B 1749 r. llapusxscroit Aragemuu Hayr. [[1a nonosxenus ycroiiuuporo (Heyc-
TOHYUBOTO) PABHOBECHA, IJIA KOTOPOrO COBepLIEHHAA pafoTa ecTh MaKCH-
MyM (MUHUMYM), #{UBaf CHJa MOABHMHON CUCTEMBI €CTh TONE MaKCUMYM
(MHHUMYM) B MOMEHT IPOXO/EHUA Yepe3 5TO NONoMEeHHe PABHOBECHA.

19. Ouenb HaArIAgHO MpeJcTaBIAeT pas3inudy-
Hble BHUJbI PaBHOBECHA OIHOPOJHBIN, THMENLIH,

N~ LT TPEXOCHLIH 3JIUNCOU], MOKOAUIUIICA HA TOPU30OH-
\a", TalbHOM MIocKocTH. Eciu a/1IMIIcOoU I MOKOUTCA Ha
KpaiiHell ToOUKe HaUMeHbIUel 0CHU, TO OH HAXOLUT-

A B CA B TMOJOMEHUU YCTOUUYHUBOTO paBHOBecHUA, UOO
Puc. 57 Kamjoe rnepeMellleHde NMOJHUMAaeT IEHTD THKeC-

TU. Ecny oH mokouTcA Ha HanGoabllei ocu, To ero
paBHOBecHe HeycToliunboe. Ecnu annunconl mokouTcA Ha cpelHeil ocu, To
ero paBHOBecHe cMellaHHoe. OHOPOAHEIN ap UIH OAHOPOAHEINA KPYTOBOMA
UUIMHAD HA TOPU3OHTAILHOU MIOCKOCTH WILIIOCTPUPYIOT Ge3pasnuyvHoe co-
cToAHUe paBHOBecuA. Ha puc. 57 uzo6paeHbl MyTH JBUMEHUA IeHTpa TH-
#ecTU Kyba, NOBOpaYUBaIOIIErocA OKOJIO CBoero pebpa mo ropu3oHTalIbHOM
nnockocTH. Ilonomenuno HeHTpa TAMKECTH B TOUKe ¢ COOTBETCTBYeT YCTOI-
YMBOE, a MOJOKEHUIO €ro B TOUKe b HeyCTOWuMBOe paBHOBecHe.

20. PaccMoTpuM Tenepb 0AUH IPUMEP, C TIEPBOTO B3TIALA OUEHB CIOM-
HBIil, HO JIeTKO BLIACHAEMBIA MPH MOMOLIU MPUHIUNA BO3MOMKHBIX MepeMe-
menuil. [Iporynusasck no ynunam basend u obcymiad BceBO3MOMHbIE Ma-
TeMaTHYecKHe Bonpockl, Horand u flko6 BepHynnu HaTKHYyIUCh Ha clely-
IOIIUH Bompoc: Kakyw $opMy Moriaa 66l IPUHATE CBOGOAHO BUCAIIAA HEMb,
YKpelieHHafA B JByX cBoUX KoHnax? OHU CKOpPO U JETKO COLUIUCH HA TOM
B3TJIAJe, UTO [elb NpUMeT Ty $opMy paBHOBeCHA, MPH KOTOPoH ee HeHTP
TAMeCTU GyJeT lexaTh BO3MOMHO HUMe. 11 JeficTBUTeNbHO, HETPYIHO 3a-
MeTUTh, YTO paBHOBeCHe CYLIeCcTBYeT Torja, Korja Bce 3BeHLA HeNU Omy-
CTUJINCH BO3MOMHO HUMe, KOT1a HA 0JIHO U3 HUX He MOKeT ONYCTHUTLCH ellle
Honee Ge3 Toro, YTOOH, BCleCTBHE CBA3H Me# 1y 3BeHbAMU, COOTBETCTBY-
Iollad Macca He MOAHANAch HACTOILKO e BHICOKO WU ellle Bhille. Korma
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LEHTP THAMECTHU ONMYCTHUICH BO3MOM-
HO HHU€e, KOI'J]a COBEPIINIOChH CTOIb-
KO, CKOJbKO BO0O0OIle MOIJO COBEp-
HIMThCA, CYIIECTBYET YCTON4YHMBOE
paBHOBecue. QPuauveckan vyacTh 3a-
Ja4yM 3TUM Hcuepnana. Onpepgenenue
KpHUBOH ¢ Haubolee HHU3KHUM IeHT-
poOM THAMECTH TpH [JaHHOH [JIHHe
Memay OByMa Toukamu A, B ecThb
yKe TONbKO 3ajava .Mmamemamuiec-
kasn (puc. 58).

21. Ecian o0606IHUTL Bce H3IO0-
JKEHHO€ HaMHM BLbIllle, TO HETPYH-
HO BHIeThb, 4YTO B MNpPUHIHIE BO3-
MOKHBIX I[lepeMellleHUH CoJepUTCAH
JUIIb TpU3HAaHHe (aKTa, KOTOPBIH
WHCTUHKTHUBHO OblJ [JaBHO y#e 3Ha-
KOM HaM W IPHUBBIYEH, HO MBI TOJIBKO
He MOIJIH ero ACHO U TOYHO MNOHATL.
@arT 3TOT 3aKIOYAETCA B TOM, UTO
THKeJNble Tena MOTyT caMM [IBUIaTh-
cAl TonbKo BHU3. Eciu HeckonbKo Ten
CBA3A@HbI BMeCTe U He MOIyT I03TO-
MY HepeMelaThbCcA He3aBUCUMO JpyT
OT Jpyra, TO OHH [IBUTalOTCA TOJbKO
TOr[la, KOrJa 6 Ueiom MOMET Olyc-
KaTbCA THAMeEJafd mMacca HIM — Kak
3TO pe3ye BbIpamaeT MMEHHO Hall
npuHUHKI H6aarogapa 6oJiee cOBepIlIEH-
HOMY IPHUCNOCOONEHUIO HAIUX MBIC-
Jefl K ¢gaxTaM, — KOrja IpH 3TOM
MOeT OLITh coBepliieHa patoma. Fc-
AU C pacliupeHreM MNOHATHUA CHUIBI Puc. 58
MBI [lepeHeceM 3TOT NPUHIMO U Ha
APYTHe CHIBbI, KpOMe CHJI THAMECTH, TO B 3TOM 3aK/IOYaeTCA ONATL-TAKH
NpH3HaHWe TOro (aKTa, YTO COOTBETCTBYIOMIME NMPOLECCHl MPUPOALI NPO-
HCXOAAT CAMH MOAbKO 68 O0HOM OnpedeieHHOM HANPAsAeHUU W He MOTYyT
NPOUCXOAUThL B HAMpPaBIeHHH MPOTHBOMONOMHOM. Kak TAMenble Tena Mo-
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IyT caMd JBUTATLCA TOJNLKO BHU3, TAK PAa3sHOCTHU 3NMEKTPUYECKUX MOTEH-
[HAJT0B, PA3HOCTH TeMIepaTyp MOTYT CaMH TOIbKO YMEHbULAMbCA, HO He
BospacTath. Ecnu nogoGHoro poga mpornecchl Tak CBA3AHBL MemIy coboit,
YTO OHM MOT'YT IPOUCXOAHTH TOJNbKO B IIPOTHBOIOIOMAHOM HAalpaBIeHHH,
TO Haml IPHUHIHI HMeHHO TOYHee KOHCTATHPYeT, YeM 3TO MOTIO clenaTh
HHCTHHKTHBHOE BO33peHHe, YTO OIpeAelfOMIM MOMEHTOM /1A HalpaB-
JEeHHA NPOIeCCOB ABIAETCA padoma. YpaBHEHHE PAaBHOBECHA, BhIpaMeHHOE
B IIPHHIHIE, MOeT OBITH BCEr/la CBeJeHO K CleJyoIeMy TPHUBHATbHOMY
HONOKEHHUIO: He NPpoucrodum Huve2o0, kKo20d Huvez0 Npoucrodums He Moxucem.

22. BasHo yACHUTH cebe, 4TO B IPHUHIHKIE [el10 CBOAUTCH HCKIIOUHU-
TelbHO K KOHCTaTHPOBaHHUIO dakTa. Ecian 3Toro He cienaTh, TO YyBCTBYeT-
cA BCerja, 4To Yero-To He XBaTaeT, M YelOBEK HIIET OCHOBAHHA, KOTOPOTO
U HaiiTH Henb3A. B cBoux «Jleknuax mo auHamukey AKoOu paccrasblBaer,
6ynro laycce (ycTHo) ckasan, 4To ypaBHeHUA ABMeHUA JlarpaHsma He foka-
3aHbl, a TONbKO UCTOPUYeCcKH BhlpaskeHbl. U HaM KameTcH, YTO 3TOT B3TIA[]
BIIOJTHE [IPUIOMHUM K K NMPUHIUIY BO3MOKHBIX IepeMelleHHl.

3agaua Oonee JpeBHHX HccleJoBaTelell, 3aKIaAbIBABIIMX OCHOBBI B
KaKko#-HUOYAL obGnacTH, Oblla COBCeM He IIOXOKa Ha 3ajadyy MO3JHEHRIINX
uccnefoBaTeneil. [lepBbIM NMPUXOAUNOCH TOJNBKO OTBICKHBATH M KOHCTATH-
poBaTh BaskHelmue GaKkThl H, KaK 3TOMY YYHT HCTOPHUA, A 3TOTO HYHHO
ropasfio Gonbllle yMa, 4eM 3TO 0OBIKHOBEHHO AyMaroT. Pa3 maHbl BamHeil-
mue GaKkThl, MOMHO UX AeAYKTHBHO M JOTHUYECKH HUCIOIb30BaTh B MaTeMa-
THYeCKOH GHU3NKH, MOAKHO YCTAHOBUTH NMOPAJOK B IaHHOH 06nacTH, MOKHO
N0Ka3aTh, YTO B JONYIEHUH 00H020 haKTa COEPARUTCA yike Ielblii pAa Apy-
T'UX, KOTOpbIe B IEPBOM TOJNLKO He ycMaTpHBaloTcA ceiffuac. OnHa 3ajiada He
MeHee BajHa, ueM jgpyrad. Ho He cneayeT cmemuBaTh ogHy ¢ Apyroit. He-
BO3MOKHO MaTeMaTHYeCKH JoKa3aTh, YTO NPUPOAA AOJKHA OBITh UMEHHO
TaKoH, Kakad oHa ecTh. Ho MoskHO JoKasaTh, 4To HabnrogaeMble CBOMCTBa
OJHOBPEMEHHO ONpPEeJeNfOT U Nelblil pAx APYTHX, YacTo TaKHUX, KOTOPBIX
HellocpeCTBEHHO YCMOTPETh Helb3A.

B zaxmioueHue ciegyeT elle 3aMeTHTh, 4TO, I0JOGHO BCAKOMY obIie-
My NOPHHIHIY, X IPHHIHUI BO3MOMHBIX MepeMelleHH cBeTOM, KOTOPBIH OH
OpocaeT Ha ABNEHHUA, NeHCTBYeT OHOBPEMEHHO paIoiaAposbleaioujum U o6-
AcHawouum o6pazomM. PazouapoBbIBaeT OH NOCTONBKY, IOCKONbKY MBI B HEM
y3HaeM — IpaBjia, fiCHee U olipellelleHHee — JHIIL (HaKThI, JaBHO U3BeCT-
Hble 1 MHCTHHKTHBHO No3HaHHble. OGbAcHAIOMUM 06pa3soM oH AelcTBYeT
TeM, UTO OH JaeT HaM BO3MOKHOCThH B YCIOBHAX CAMBIX CIOMHBIX yCMOT-
peTh Be3/le BCe OJJHH U Te #e NpocThle GaKkThl.
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5. BBFJIHJI[ Ha3ang Ha pa3dBuTHue cTarvukiHu

1. PaccMoTpeB NpUHIUIBI CTATHKH B OTAETLHOCTH, Mbl MOMEM TENEPb
OpOCcUTDb B3rJIAJ Ha3ajl — Ha pa3sBUTHeE Beeif cTaTUKY B HenoM. [IpuHaniesxa
K JpeBHelilleMy NepUOAY MeXaHUKHU, GepyIleMy CBOe Hayalo B 3M0Xe APEB-
HUX T'PEKOB U 3aBepIIMBIIEMYCH 3M0X0H paciBeTa COBPEMEHHOH MeXaHUKH
B paborax [anuien u ero Gonee MOJOABIX COBPEMEHHUKOB, CTaTHKA Mpea-
CTaBJAET MPEBOCXOAHBINA MPUMep Npollecca Pa3BUTUA HAYKHU. 3[ech Mepex
HaMM BCe BO33PEHHA, Bce METOAbI B mpocTeiimeil ux ¢bopMe B 3MOXY HUX
JdeTcTBa. B 3TUX 3aYaTKax MBI HAXOJUM ACHBIE CIe/bl UX MPOUCXOMIAEHUA
U3 ombITa peMecieHHUEA. [loTpeGHOCTH AaTh 3TUM AaHHBIM ONbITA TAKYIO
¢ opMy, TpU KOTOPOil OHHU Morau Gbl coobwamsbcs APYTUM JIOIAM, U AaThb
UM pachnpocTpaHeHHe 3a Mpefiedbl COCIOBUA U peMecia — BOT UeMy HayKa
o6A3aHa cBOMM 3apoiaeHueM. ToT, KOTOPBIi co6UpaeT 3TH JaHHLIE OMBITA,
KOTOpBI cTapaeTcA COXPAaHUTh UX B 3allUCAHHOM BHJe, UMeeT npe] coGoo
MHOT0 pa3TYHbIX TAKUX JAaHHBIX WU MIPUHUMAaEMBbIX 3a pa3auuHble. Takroit
YelOBEK UMeeT DONbIIYI0 BO3MOMHOCTL 0003peTh 3TH JaHHBIE B pasiny-
HOM MOpAJIKe U OecnpUcTpPacTHO, YeM YeloBeK, paGoTawmuii B HebGonbmoii
U orpaHuueHHol oGaacTH. B ero romose, B ero 3anuckax ¢akThl U UX IPaBU-
Ja CTAaHOBATCA OMUske APYT IPYTy BPEMEHHO U MPOCTPaHCTBEHHO, Gnarogapd
YyeMy Jerde oGHapy#HBaeTCA POACTBEHHAA CBA3b MEKAY HUMH, MOCTENEH-
HBIf mepexol ux Apyr B gpyra. K Tomy e camMoMy BLIHYMOaeT MelaHue
YIOPOCTUTb W COKPATUTb TO, YTO HOAJEHUT COOOIEHUID OPYTUM TIOJAM.
Tarkum oGpasom, GmarogapAa 3ToMy MHOrde ¢aKTbl U UX NpaBUlIa MO CO-
o0paeHUAM SKOHOMHH MBIIUTEHUA 0000IA0TCA U MOJBOAATCA MOJ 00HO
BLIpaskeHHe.

2. HopoGHoro poja coGupaTelb UMeeT elle caydail YCMOTDPETb HO8YH
CTOPOHY aKTOB, Ha KOTOPYIO NMpekHUe HabmaoJaTend He oGpaljaad BHU-
MaHuA. [IpaBumno, momydeHHoe U3 HaOmOgeHUA GHaKTOB, He MOMET 0OHATH
scezo arTa B ero GeCKOHeUHOM 0oraTcTBe, B €ro HEMCTOMMMOM MHOT0006-
pasuu, a faeT TOMbKO Habpocor darTa, OJHOCTOPOHHE BBIABUTAA TO, YTO
BaKHO ¢ TOYKM 3pPEHUA TeXHUYecKod (Mau HayuHo#). Ha rarue cropoHsl
¢dakTa obpamaeTcA BHUMaHHe, 3aBUCUT, CIeIOBATENbHO, OT 00CTOATENLCTR
crTydJaifiHBIX M Jaiie OT mpousBoia HabGmopaTend. BeaencTBue sToro Haii-
JdeTcA Bcerja MOBOJ 3aMETUTh HOBYH) CTOPOHY (haKTa, KOTOpad MpUBEIET
K YCTAHOBIEHHIO HOBBIX NPaBUI, He Xye cTapblX Wi Jaske ayumux. Tag,
HampuMep, B pbluare Obl10 cHavyana ofpalleH0 BHUIMaHHe Ha IPy3bl U MIeYd
(ApxuMen), MOTOM Ha I'py3bl U MepNeHAUKYIAPHbIE PACCTOAHUA HapAaBie-



70 TI'rasa T

HHHl CHT OT ocH, cTaTHYecKHe MOMEHTHI (da Bumuu, Y6annau), NoToM Ha
rpysbl U BenH4uHbL nepemMemenuii (Fanuneit) u, HaKoHeL, HA TPY3bl U Ha-
NpaBleHUA CHI OTHOCHTeNbHO ocH (BapHHBOH); BO BCeX 3THX MOMEHTaX
yCMaTpHBalH YCIOBUA, ONpeleNAIONMHe paBHOBECHE pblyara, U OTCIOfa BBI-
BOJHIIY NpaBUia PaBHOBECHA.

3. YenoBek, Jenammuil nogo6Horo poja HOBOe HaOMIOJeHHE H BBICTAB-
JTAIOMKI HOBOe MPaBUI0, OGLIKHOBEHHO 3HAET, UTO, IBITAACh 80CNPOUIEECU
B MpeJICTABIEHUAX U MOHATHAX KaKoH-HUOY b haKT, YTo6 UMeTh 5TOT 06pa3
Bcerja NoJ PyKOI TaM, I'le caM ¢(aKT BCelelNo WM OTYACTH HeJOCTYIEH,
MOMHO BNACTh M B 3abnyskleHue. 1 JeficTBUTenbHO, OGCTOATENLCTRA, Ha
KOTOpbIe MPUXOJUTCA ofpamaTh BHUMaHHe, CONPOBOMKIAIOTCA TAKUM MHO-
HECTBOM APYTHX MOGOYHBIX 0OCTOATENBCTB, YTO YACTO TPYIHO GhIBAET BBI-
6paTh ¥ NPUHATH BO BHUMAaHHe HMEHHO Te, KOTOPble HMEIOT CYIIeCTBEHHOE
3HaYeHHe AJA NOCTaBleHHOH Hend. CTOUT BCIOMHHTB, HalpUMep, TPEHHe,
HeJ0CTATOUYHYI) I'HOKOCTh BEPEBOK U T. . B MallHHAX — MOMEHTBI, 3aTeM-
HAIOMIHE W COYThHIBAKIIKME HCCIeJOBaHHe OJHHX CYMEeCTBEHHBIX YCIOBHH.
HeT mosToMy HH4Yero yAHBHTEILHOTO, Kor'jJa Kakoi-HHOYyIh H300peTaTenh
WM aBTOp HOBOTO NpaBHIlla, He A0BepAA cefe caMoMy, HIIET dokasamens-
cmed NpaBHiia, B BEPHOCTH KOTOPOr0, Kak eMy KameTcH, oH ybequiuca. On
He BepHUT cefiuac MpaBUIY HIH BepHUT eMy IHIIb oT4YacTH. Tak, Hanpumep,
ApxuMe]l COMHEBaAeTCH B TOM, UTO 'PY3bl JeHCTBYIOT NPONOpYLOHAAbHO TLITe-
yaM pblYyara, HO COBCEM He COMHEBaeTCA BO BIHAHUK HTHX IIeU 8006LUie.
llanuens BepHynnu He coMHeBaeTcH BO BIMAHHH HallpaBIeHHA CHI BooOIle,
a COMHeBaeTCA TONBKO B cnocobe HTOr0 BIMAHHMA U T.1. U jgeficTBHUTeNnb-
HO, ropa3jo 1erde Ha6MOJaTh, YTO KaKoe-HUOYAb YCIOBHE HMeET B JaHHOM
cnyuae BIHMAHUE 8006uje, 1eM KOHCTATHPOBAThL, KAK080 3T0 BnuAHKe. [Ipn
HCCNeJOBaHHH NMochelHero poja omMMOKH ropasfio 6olee Bo3MOMHbL. Takum
o6pa3oM, NOBeJeHHE HCCleoBaTeNell BIONHe eCTECTBEHHO H OCHOBaTeNbHO.

BepHocTh Kakoro-HHOYIb HOBOT'O MpaBUia MOKeT OBITh JAOKa3aHa TeM,
YTO €ro 4acTo IPpUMEHAIOT, CPABHUBAIOT ¢ JAaHHBIMH ONBITA U UCIbLITLbIBAIOM
IpPH CaMBbIX Pa3MHYHBIX YCIOBHAX. JTOT MPOLECC COBEPIIAETCAH € MeYeHUueM
spesmenu caMm coboro. Ho venoBer, denalomuil OTKPHITHE, #elaeT GbIcTpee
npuiiTH K cBoeil nenu. OH cpaBHUBAET pe3yIbTAT CBOEr0 MPaBUIA CO BCEMH
3HAKOMBIMH €MY JaHHBIMH OINBITA, CO BCEMH NPEHKHUMHU paBUIaMH, MHOTO-
KPaTHO yi#e HCIOBITAHHBIMH, U HIIET NpoTHBOpeude. Hanbonsmuit aBTopu-
TeT NpPHU3HAETCA NMPU 3TOM, ECTECTBEHHO, 3a Haubonee CTapblMH, Haubonee
NPUBLIYHBIMH JaHHBIMH OIBITA, 3a NpaBHIaMH HaubGonee HCHBITAHHBIMH.
Cpelu e 3THX JAaHHBIX ONBITa 0cOf0e MeCTO 3aHHUMAIOT JaHHbIE UHCIMUHK-
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mueHble, TIodyUeHHble 6€3 BCAKOTO JUYHOTO COAeHCTBUA, UCKIIOUUTEIbHO
noj JeHCTBHEM W JaBieHHEM HaKOIIABIIUXCA $aKTOB, UTO ONATh-TAKH
BIOJHE OCHOBATEAbHO MMEHHO TaM, I'Je Jeno HAeT 06 HCRIIYeHHH cyOb-
€KTHBHOT'O MPOU3BOJA U JUYHBIX OUIHGOK.

HMmenno yrasaHHbIM 3fech crnocofoM Apxumen doxaswieaem cBoil 3a-
KoH pbluara, CTeBHH — cBOW 3aKOH HaKJIOHHOTo gaBreHud, llanuenp Bep-
HYJIIH — MapaineiorpaMM cui, JlarpaH» — NpUHINT BO3MOMHBIX NepeMe-
mweHud. Toapko ogun [anuneit BoaHe ACHO CO3HAET 1O MOBOJY MOCAETHETO
NPHHIIHIA, YTO HOBOE €r0 HaOMIOJeHHE H 3aMeYaHHe He Xyie BCAROrO ApY-
TOr0 U3 NPEeyHUr, YTO UCTOUYHHKOM HX ABAAeTcA mom e onblT. OH Jame
He MILeT J0oRa3aTelbCTB. ApXUMe] Monb3yeTcd A [JoKa3aTelbCTBa 3Ha-
HHUAMH OTHOCHUTENbHO IeHTpa TAMECTH, KOTOPbIe OH caM Yite BBIBEN IpH
NMOMOIIM TpaBUIa pbluara, HO KOTopble ObLIH, BEPOATHO, U, ¢ ApPYTod cTo-
POHBI, HACTOJBKO €My 3HAKOMBI U TPHBBIYHBI, KAK CTapble JaHHbIE OMBITA,
YTO OH COBCEM He COMHeBajJcfi B HUX M, MOMeT OBITh, Jake He 3aMeuyal,
YTO OH MOJAb3YyeTCA UMH A JoKalaTelbcTBa. B cooTBeTCTBYIOLEM Mec-
Te MBI MOJAPOGHO YyiHe OCTAHABIHUBAIUCh U HA MHCTHHRTHUBHBIX 3JeMeHTax
B paccy#eHUAX Apxumesna u CTeBHHA.

4. BrionHe ecTecTBEHHO TO, YTO B ClIyYae HOBOTO OTKPBITHUA NMPUGETaOT
KO BCEM CpeICTBaM, KOTOPble MOTJH OBl MOCTYMHUTH JIA NPOBEPKH HOBO-
ro npaBuiaa. Ho mocne Toro Kak mo UCTEYeHHH COOTBETCTBYIOLIETO BpeMe-
HH TIpaBUIO 3TO OBLIO JOCTATOYHO HCNPOGOBAHO HEMOCPEACTBEHHO, HaYRe
NpUIUYeCTBYeT NMPHU3HATH, YTO IPYToe A0KA3aTelbCTBO CTAJO COBEpIIeH-
HO U3JMHIIHUM, YTO HET HUKAKOTO CMbBICIA CUYHUTATh INpaBUio Golee Hagem-
HBIM B TOM CIyYae, KOrJa OHO OMHpAaeTcA Ha ApYyTHe NpaBHIa, MOJyYeHHbIE
(HeMHOTO TOMBKO paHbIlle) TEM e caMBIM MyTeM HabMoJeHMA, UTO 001y-
MaHHO€ M HCNbITaHHOe HabaroeHNe He Xy#ie ApyTrux. B HacToAllee BpemA
MBI MO€M CUHTATh, UTO MPUHIUN pblUara, CTaTHYeCKHe MOMEHTHI, MPHH-
[UN HAKJOHHOW MIOCKOCTH, MPUHIUN BO3MOKHBIX NepeMellleHUi, apaie-
JorpaMM CHJI — Bce MOROATCA Ha pasHoyeHHbr Habnogeuuax. B nacmoauee
eépeMA He MMeeT HHUKAROT'0 3HAYeHHA, UYTO OAHHM OTKPBITHA GbLTH CAeTaHbI
HeTocpeACcTBEHHO, a JPYTHe — OKOMbHBIMH MYTAMHU H MO CIyYamw IPYTHX
Habaronenuii. llpusnasams 11 KakoH-HUGY AL NPUHIMI, KaK HaIPHMEp CTa-
THYECKUX MOMEHTOB, MPAMBIM KIIOYOM K MOHUMAHHIO 6cer PaKTOB KaKo#-
HUOYAb o6i1acTH, BHAETHh 6ce 3TH (haKThl LYXOBHO NPOHUKHYMBLMU 3THUM
NPUHIIUIIOM HIH pa3iHpaTh €ro Ha YacTH, NPHOEraTh K He3HAUHUTEIbHBIM
npaBHIaM, CAYHAl{HO HAM 3HAKOMBIM Yie W CoJepsRalldM 3TOT NPHUHIHI,
4yTo6bl ¢ UX MOMOIIbBIO €ro J0oKa3aTh? JKOHOMHMHM MBINLIEHUA U BCTETHKE
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HayKH ropasfio 6ojee COOTBeTCTBYeT IlepBoe, YeM BTopoe. ITOT Ipolecc
MOeT HayKa W MHAMBHAYYM (IIPH MCTOPUYECKOM H3YyUYEHHH) MPOREIaTh
auIb 00Haxcdbl. Ho 06a OHH NOM#HBI BIOCAEICTBHH CTAHOBUTHCA HA TOURY
3peHHA Gojee cBOGOIHYIO.

5. B OmeficTBHTENBLHOCTH 5Ta jaMmjga [OKa3aTelbCTB B HayKe BeleT
K 100cHOTl 1 HeocHosameabHoll cmpozocmu. HeKoTopble npaBu/ia NpU3HAIOT-
cA Oojlee HaJemHLIMHM U paccMaTpHBalOTCA, KaKk HeoOXoIUMble U HEOCIOpU-
Mble OCHOBEI I/l IPYTHX, MEAY TeM KaKk B NeHCTBUTEILHOCTH OHU CTOIL
e, a MOPOil U MeHee HaTemIbl, YeM 5TH. 3Jech He HOCTHTaeTCA HMEHHO
YAICHEHKE TOil CTelleHU Hage:tHOCTH, K KOTOPOH cmpozas HayKa TaK CTpe-
MutcA. Takux NIpUMepoOB J0HOH CTPOrOCTH MOKHO HAalTH NOUTH B KamJA0M
yuebHuKe. OT Hee cTpafaloT BLIBOALI ApxuMena, ecild OTBIeUYLCA OT UCTO-
puueckoro Ux 3HaueHufl. Ho caMblil pa3uTeNLHBI NpUMep NpencTaBifeT
Nanuens BepHyiau co cBouM BhIBOAOM mapaiienorpamma cui (Comment.
Acad. Petrop. T.I).

6. Mbr roBopuam y:e, YTO MO3HAHHA, NPHOGPETEHHBIE HHCTHHKTHB-
HO, MOJAL3YIOTCA COBceM 0COOLIM moBepueM. MBI He 3HaeM Goilee, kKax MBI
UX TpuoOpeny, U NMOTOMY He MOjieM HHYero BO3pa3UThL NPOTUB clocoba
ux npuobpereHUA. MBI HUUero He cleftatM Iiaf UX 3apomigeHus. OHU 00-
JajaloT AJf Hac TakoH cuiol, KOTopoil HUKorga He GbIBaeT y pesyJabTaTa
IpPOU3BOJALHOI0, 00YMaHHOI'O ONbLITA, Kor'Ja MBI Bcerga 4yBCTBYeM Hallle
BMeniaTenbcTBo. OHU peAcTaBAAIOTCA HaM, KaKk HeYTo, CBOOOJHOE OT Cy6b-
eKTHUBHOCTH, UyHJ0€e HaM, HO HaXoJflleecA Bceraa Mmoa pyKoio K 6olee mis
Hac oueBUJHOe, UeM OTHAelbHble (PaKThl NPUPOILL.

Bce 3To mopo#t mpuBogHIO K TOMY, UTO 3TOr0 poja MO3HAHUA BLIBO-
OUJINChH U3 COBEpIEHHO ApYroro UCTOUYHHMKA M paccMaTpHUBalHCh Jaike, Kak
HeuTo, cyllecTByiomee a priori (1o BeaAroro onbita). UTo 3TOT B3rAAm He-
npaBW/eH, Mbl ToApo6HO moxasanu npu oOcymgeHun padorT CrteBuHa. Ho
Y aBTOPUTET TAKMX MHCTHHKTUBHBLIX MO3HAHHUI, KaKk Obl BeJIKMKO HU ObLIO
KX 3HaueHMe IJIA TPOLECCOB Pa3BUTHUA, NOJMNEH, HAKOHel, YCTYIUThL CBoe
MeCTO aBTOPUTETY ACHOTO M ¢ HAMepeHHeM HabatoneHHoro npuHuuna. 0 un-
CTUHKTHBHLIE MO3HAHUA CYThH MO3HAHUA ONMBITHBIE U, KAK MBI yKa3bIBajlHu Ha
3TO yike Bblllle, MOI'YT OKa3aThCA COBEPIIEHHO HeMOCTATOUHLIMU K OecIliiof-
HbIMU TIPU BHe3allHOM OTKPLITUM HOBOIl 00/acTu onbITa.

7. Hemunnoe cooTHolIeHUE Pa3iNYHLIX IPUHLMIOB €CTh COOTHOINEHKe
ucmoputiecroe. OmuH oxBaThIBaeT 6oJbille B 0JHOM, a IpyTroil — B gpyroit
obaactu. IlycTh TaKoil IpHHINN, KaK TPHHIHI BO3MOMKHBIX MepeMelleHuil,
Jerko o6o01aeT ropasao 6odblliee YUC/I0 Pa3JUUHBIX ClydaeB, YeM ocTalb-
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Hble NpUHIMILI. TeM He MeHee Helb3fl IOPYUYUThCA, YTO OH HaBcerJa ocTa-
HeTCA BIepelH M UTO He OyJeT 3aMeHeH JPYTHM, HOBBIM K nydinuM. Bee
NPUHIHUIEI 60Nee UM MeHee MPOU3BOILHO BRIABUTAIOT TO OJHU, TO JPyTHE
CTODOHEI TeX e GaKTOB U cofep;xaT HaGPOCOK MpaBuUia A BOCIPOU3Bee-
HUA parToB B MbicnAX. Hukoraa Henb3sa yTBepsaaTh TOro, UTO 3TOT HPO-
LlecC COBEpIIeHHO YalcA U UTO OH BIONHe 3aBepineH. KTo npuaep#uBaeTca
9TOIl TOURHM 3peHHdA, He GyleT MellaTh Iporpeccy HayEH.

8. bpocum, HakoHel, ellle pa3 B3rIA] Ha cTaTHUeCcKoe IOHATHE CH-
ael. Cuna ecTh HeuTo, UTO conpoBosjaeTcA ABusenneM. Heckonnko Ta-
KHX YCIOBHIl, I3 KOTOPHIX Kam o€, B3ATOE B OTAENHHOCTH, CONPOBO# 1aeTCA
IBUKEHHEM, MOTYT 8stecme cyllecTBOBaTh M Ge3 nBumeHHA. CTaTHRa me
HMeHHO H HccleJyeT He0OX0JUMYIO INA 3TOr0 3aBUCHMOCTh 3THX YCIOBH
apyr oT apyra. Oco6eHHOCTAMHE ABHeHHUA, 06yCIOBIEHHOTO KaKoi-HUOY Ih
CUIO, cTaTHKa He HHTepecyeTcA Oonee. OnpefenAolye IBHMEHHe yCIO-
BUA, Haubollee HAM 3HAKOMEIE, CYTh COOCTBEHHBIE HAIlIK aKThI BOJIH, HHHEP-
Banuu. [Ipy ABMMKEeHHAX, KOTOpPble MBI CaMHU OIpefleifieM, Kak H MPH TeX,
K KOTOPBIM MEI 6bIBaeM BBIHY#{JIEHBl BHEIIHHMH OGCTOATENLCTBAMH, MBI
BCerja ollyllaeM HeKOTOpOe JaBlieHHe. BeneacTBHe 3TOTO ycTaHaBINBAaeT-
cA NPHUBBIUEA Kamjoe YCIOBHe, ONpefeNfAlollee NBHAEHNe, NPeJCTaBIATh
cefe, KaK HeUTO POACTBEHHOE aKTy BOIH, U Kak dasaenue. IlonbITKY yeTpa-
HUTh 3TO Npe[cTaBleHHe, KAk cyGbeKTHBHOE, aHHMUCTHYEeCKOE, He HAy4-
HOoe, BCerjla OKaH4YHMBaluch Heyaaueil. Hemone3Ho Takke fnenaTh HacHine
Haj coOCTBEHHOH CBOEeH eCTECTBEHHOI MBICILIO U 106pPOBONLHO 06peRaTh
ceba Ha GegHOCTH ee. Hume MBI 3aMeTHM, YTO U B 000CHOBAHHH JTHUHAMHKHU
9TO BO33PEeHHe UrpaeT TOMe U3BECTHYIO POb.

Onpefendiomnye JBUAEHNHE YCIOBHA, BCTPevalOIHecH B IPHPOe, MOXK-
HO BO MHOTHX CIyYyaAX 3aMeHUTh HallMMK HHHEPBAaUAMH H TeM caMbIM
NONYYHUTh IpejcTaBleHHe 0 Pa3NUUHON MHTeHCHBHOCTH cui. Ho npu onen-
Ke 3TO0Hl HHTEHCHBHOCTH MBI MOeM M0Ih30BaThCA TOILKO Halllell NaMATEIO
U Halllero OIIYIIeHHA COOOLWHUTEL APYTHM He MomeM. Tak Kak OJHAKO MbI
MOMieM Rajoe YCIOBHe, ONpeflelfiollee IBHKEHHE, IPeICTaBUThL H Uepe3
Rako#-HUGY b TPY3, TO MBI M NPHUXOAHM K NO3HaHHIO, YTO BCe ONpelelfi-
I0llMe JBUMKEHHe YCIOBHUA (CHIBI) OJHOPOIHBI M MOTYT GBITH 3aMelleHbI
U U3MepAThcA TAMecTAMH. [IpH HccneoBaHHM MeXaHHYeCKHX IIPOIECCOB
NoJfaiomuiicA U3MepeHHIO Bec CIYMHT HaM NoJo0HYIO e cny#sby B Ka-
YecTBe Hafle#HOTO, YA0GHOTO ¥ NOJJaIOUIerocA coo0leHHIO NPH3HaKa, Kak
TepMOMeTpP, TOUYHLIM 06pa3oM NpeACcTaBIAOMNI Hallle Oy IIeHHe TeNNOTH
IPH U3y UEeHHH IPOIEeCCOB TenNoTh. Hak MBI 3aMeTHNH yie BHIIE, CTaTHKA
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He MOjKeT oTBieuYbcfl 0T BCAKOr0 3HAHUA NIpolleccoB ABUMeHUA. OfHapyKU-
BaeTCA 3TO 0COGEHHO AICHO IIPH ONpefieleHNH HanpaBleHHA CHUIbL NOCPEeACT-
BOM HamnpaBlieHUA ABHMEHUA, 0GYCIOBIEHHOIO CHIOMH, eClIH OHa CYTIeCTBYeT
ogHa. Touro#l IpHIOMEHUA MBI MOeM MpPHU3HATh Ty TOURY Teja, OBUMe-
HHe KOTOPOil U TOrJa ellle oNpefelfAeTCA CHIONH, KOrja oHa 0cBOGO#IeHa OT
CBOMX CBfi3eil ¢ APYTMMH TOUYKaMHU Tena.

Hrakr, cuna ecTh onpeenfioliee JBHMEHHE YCIOBHe, IPU3HAKU KOTO-
poro MoryT GbITh YEa3aHbI clefyiomuM o6pa3oM. HanpaBneHue cHIBI €CTh
HallpaBleHHe [BHMEHUA, ONPeJeeHHOr0 TONbKO JaHHOH cuioit. Touka npu-
JOMEHUA eCTh Ta TOUKA, JBHMEHHe KOTOPOil GbIBAeT onpeJeleHHbIM H He-
3aBHCHMO 0T ee cBfA3eil. BenuunHa cUiIbI ecTh TOT I'py3, ROTOPHIiL, AelicTBYA
B Olpe/leleHHOM HalpaBleHNH (IOCPEeICTBOM BePEBKH) U Gy Ay UM IPHIONEH
K JJaHHOH TOUKe, ONpeJelNfeT TO e caMoe JABHIKEHHE MU BbI3bIBAET TO e
caMoe paBHoBecHe. UT0 KacaeTcA 0CTalbHBIX YCIOBHIA, KOTOpble BUAOH3MeE-
HAIOT ABHEHHE, HO OJHU He MOTYT ONpeAelUTh TOr0, KAKOBbI BO3MOMHBIE
nepeMellleHUA, IJIEYH pblUara U T. J., TO OHH MOT'YT ObITh Ha3BaHbI N060Y-
HBIMH YCIOBHfIMH, ONpelelfAionMMHU ABHKeHHe uid paBHoBecHe. (CM. Ipu-
noxeHue, goGaBneHue 2.)

6. HpI/IHHI/IHbI CTaTHUKU B X IIPHMMEHCHHNHA
R KUOJRMM TeJaM

1. U3yyeHre MHMIKHUX Tejl He BHECIO B CTATHKY MHOIO CyIIeCTBEHHO
HOBBIX TOYEK 3PEHHA, HO 3aTO 3[ech ObLIO HAMIEHO MHOMECTBO NMpPHMeHe-
HUH M NMOATBEpACHMI NPHUHIHIOB y#e M3BECTHBIX U (QHU3MUYECKHH OIBIT,
6i1arogapf 5TUM HCCIEIOBaHMAM, BecbMa 060raTuicA. Mbl MOCBATHM 3TOMY
npeAMeTy HEeCKOJIbKO CTDPAaHHII.

2. I B 061acTH CTATHEHW MHAKOCTEH MepBOe HAyajlo HaydHOMY Hcclie-
JOBaHMIO 66110 MoJoMxeHo ApxumenoM. EMy MbI 06fA3aHbl M3BECTHBIM Ipa-
BHIJIOM O JIaBNeHHH CHU3Y BBepX (MM MOTepe Beca), UCHBITHIBAEMOMY IO-
IPYEHHBIMH B HAKOCTb TeJaMH. 06 OTKPBITHH 3TOro npaBuia Berpysuit
B cBoeit kuure «De architectura. Lib. 9» cooGimaer cieayioiee:

«I3 MHOMeCTBa 4yJeCHbIX M PasHOOODPA3HBLIX, KAK M 6eCKOHEYHO OCT-
POYMHBIX OTEPBITHI ApXxMMejaa A YIIOMAHY TOJBKO O TeX, OTKPhITHE KOTO-
PbIX OGHapyKHBaeT 0COGEHHO Upe3BbIYalHbIi yYM. JJOCTHIHYB KOpO/eBCKOo#i
BiracTH, ['epoH moenan IpHMHECTH KAKOM-TO CBAThIHE 30JI0TOH BEHOK, KO-
TOpPLIHA OH ofemman mocilegHeil 3a CcBOM cyacT/iuMBble geia. OH 3aKasal 3TOT
BEHOK 3a MU3BeCTHYIO IJIaTy U TOYHO OTBECH] MacTepy Heob6XomHMoe AJA
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Toro 3o0d0To. ToT usroToBWI BeHoK U B HasHaueHHoe BpeMA MpUHeC ero Ko-
POJII0, KOTOPBIH OCTAJICA UM OUeHb JOBOJEH; BeC BeHKa TOKe, Ka3ajloch, ObLI
HajJIeKarumM.

BrnocaencTsuu Koposio ObLI clesiad JOHOC, YTO YacTh 30j0Ta ObliIa YBO-
poBaHa ¥ 3aMeHeHa TAKHM e KOJIMYecTBOM cepebpa. B3poaHoBanHbIH 006-
MaHoM, I'epon, He HaiiiA cpeacTBa MIA A0KA3aTelbCTBA NPOUCIIEAIIEr0 BO-
POBCTBA, MOPYUMI ApXHMedy HaWTH Takoi crocob. 3aHATHIA MBICIABIO 00
3TOM, ApXxuMe[ OfHa bl MpUlie] B Oanio. ONycTUBIIMCL B BaHHY, OH 3a-
MeTHJ, YTO BOJA BbUIMBAETCH M3 BaHHBI II0 Mepe TOro, KaKk OH B Hee OIyc-
raeTcA. JoragaBmuch o NpUYKMHE 3TOr0 ABJIEHUA, OH, He TePAA HU MHHYTHI,
BBINIPBITHYJI U3 BAHHBI U Tojblil mobesal JOMOM IPOMKO KpHUUa, YTO Hallel,
uyT0 Hekada. OH KpUYal MO-TPedecKu: «Evpnscay (<A HALIEI) )y,

3. Habaiomenue, nmpuBelinee Apxumeaa K ero npaBuiIy, 3aKkai04aloch,
clleloBaTeNbHO, B TOM, YTO ONYINEHHOE B BOLY TEI0 HOJAHO IMOAHATH COOT-
BETCTBYIOIee KOJIMYECTBO BOIbI, KAk pa3 TaK, KAk ecad Obl 3TO Tejl0 Ha-
XOMMIOCh Ha OQHOM yalllke BeCOB, a BbITeCHeHHAA BoJa Ha JPYroi yamke.
JTo0 BO33peHune, ABJAIOIIEECA U B HACTOAIIEe ellle BpeMA CaMbIM eCTeCTBeH-
HBIM, PAMBIM, ACHO BBICTYIIAeT U B COUMHeHUAX Apxumena «0 miaBaomux
Tellax», K COKAJIeHHIO, He JOMIeAIIMX OO HaC B IMOJHOM BHIE U OTYACTH BOC-
cranoBaentbix ©. KommManaunycom.

[Ipeanonosxenue, U3 KOTOPOro UCXOOUT ApPXHMe, IVIACUT:

«Ciaeqyer NMpUHATH B KayeCTBe CYIIECTBEHHO-
ro CBOWCTBA KUAKOCTH, YTO IpPH pPaBHOMEDPHOM
W HelpepbIBHOM IOJOKEHUH ee yacTeil 4acTh, KO-
TOpafd HaXOMUTCA I0J MeHbUIMM JaBjeHHeM, TOl-
KaeTcA BBEpX UYacThio, HaXoldIelcA Mo GolbIUM
nasiaenueM. Ho kaxigad yacTh MMUJKOCTH HAXOOUT-
CA 1OJ AaBjieHHeM MHUIKOCTH, HaXoAleicA Hap c
Heil B BepTHKA/IbHOM HalpaBlIeHHH, KOTOa 3Ta I0- %
cllelHAA OMyCKaeTCA WIH, 10 KpaiiHeil Mepe, Haxo-
OUTCH MOJ AaBJIeHHeM OPYToi MUITKOCTH).

Kopoue rosops, Apxumen npenacrasidgeT cebe
Bech 3eMHOM IIap AKUAKUM U BbIpe3aeT U3 Hero MMpaMubl, BepIIHHbI KOTO-
PBIX HaxXoAATCA B leHTpe mapa. B ciyuae paBHOBecHA Bce 3TH MUPaMHUALI
JOJHBI OBITH pPABHOIO Beca, M YaCTH MX, HMEIOI[HE TO e MOI0MKeHHe,
JOJZKHBI MCNBITBIBATH paBHOe AaBieHue. Ecid B ogHy M3 3THUX NUpPaMH[
ONMYyCTUTh TEI0 ¢ TOrO ke yHeJbHOro Beca, UTO U BOAA, TO OHO COBepUIeH-
HO B Hee IOTPY3UTCA U B Ciyuae paBHOBeCHA GyaeT cOGCTBEHHBIM CBOUM

Puc. 59



76 TI'rasa T

JaBleHHeM NpPeACTaBAATHL AaBleHUe BbiTecHeHHoN Boanl. Telo b MeHblle-
ro yIelbHOro Beca JOMMHO MOTPY3UThCA, HE Hapyllag pPaBHOBECHH, JHIIbL
HACTOMbKO, UTOOBI Bojla O] HUM HCILIThIBaja OT Beca Tela TaKOe ke JaB-
JeHHe, KaKoe OHa HCIbIThIBaja Obl, ecin 661 BMECTO HEro ocTaBalach Boja.
Teuno ¢ 60bIIOT0 YAEILHOT0 BeCa OyCKAeTCA TaK ry6oKo, KaKk OHO MOeT.
UTto6b1 y6eTUTHCA B TOM, UTO B BOJie BeC ero YMeHbIIHJICA Ha BeC BLITECHEH-
HOH BOJbI, JOCTATOUYHO IIPEJACTABUTHL cefe 3TO Telo CBA3AHHBIM C JPYTHM
TeJOM MeHbIIero yAelbHOT0 Beca Tak, YTOGLI MOMYYHIOCH Telo yAeldbHOTOo
Beca BOJbI, KOTOPOe H MOTPY3HUTCA B Hell COBepIIEHHO.

4. Korma B 16 cTomeTun cHOBa BEPHYIHCh K H3yue-
HHUIO paboT ApXuMe/a, 3TH NONOMEHUA e/IBa ObLIN IIOHATHL.
Bnoane moHATL 3TH BBIBOABI ObLIO B TO BPEMA HEBO3MOH-
HO.

CTeBHH Hamena coOCTBEHHBIM CBOHM IIyTeM BamHel-

———————— IIHe 3aKOHBI THJPOCTATHURH, Kak M UX BbiBoAbl. K cBOMM

IIOJOTBOPHLIM BbiBogaM (TeBHH IPUXOIUT, UCXOMHA IJIaB-

Puc. 60 HBIM 00pa3oM U3 2—X ocHOBHbIX Hel. [lepBas oueHs cxoma

¢ Hjeell OTHOCUTEILHO 3aMKHY Tl lenni. BTopad 3araioua-

€TCA B JONYIIeHHH, YTO OTBEp/IeHHe MUTKOCTH, HaXONAlleliCA B COCTOAHUH
paBHOBECHA, 3TOTO PABHOBECHA He Hapyllaert.

Cunavana CTeBHH BLICTABIAeT CleqyIOlee MONOMEHHE: KaKoe-HHOYIb
NPOM3BOAbHOE JaHHOE KOTHYecTBO BoAbl A, 6yayuu HOTpY#HEHO B BOAY,
ocTaeTcA B COCTOAHMM paBHoBecuf. Ecau 661 A He yaepmuBamoch B OKpY-
sKarllell ee Bojle, a IOMOMHM, OYyCKanoCch Gbl, TO MBI JOMMHBI GbITH GBI
NPUHATDH, UTO 3aHMMalolad MecTo A Boaa omyckanach Gbl TAKUM #e 06pa-
30M. DTO AONYIEHHE BeleT, CAe0BaTelbHO, K Hel[PEPLIBHOMY JBHMKEHHIO,
K perpetuum mobile, uTo NIpoTHBOPeUYHT HallleMy OILITY W HalleMy HH-
CTHHKTHBHOMY IIO3HAHHIO.

Hrar, 6yayuu norpy#eHa B BOJy, Bojia TepAeT Bech cBoi Bec. [Ipeacra-
BUM e cebe Tenepb IOBEPXHOCTH MOTpy#eHHoil Boabl oTBepaeBuieil. llpen-
craBuM ceGe HOBepXHOCTHBIH cocyy (vas superficiarium), Kak BbIpamaerca
CTeBHH; NaBieHHe OCTAHETCA 3/leCb TeM e caMbiM. I[lycmoti noBepxHOCT-
HBIH cocyn GyJaeT HCHOLIThIBATH B #HUJAKOCTH JaBlIeHHe BBEPX, PaBHOE Becy
BLITECHEHHOH #MHUAKOCTH. ECIM MBI HaNOJIHUM 3TOT COCY] KaKUM-HHOYIb
APYTHM TeJIOM IPOU3BOJLHOTO YEIbHOI'0 Beca, Mbl 3aMeTHM yMeHbIIeHHe
Beca Tella Ha BeC BHITECHEHHOH #MUIKOCTH B MOMEHT MOTPYHEHHH.

B npamoyroabHoM cocyne B ¢opMe Napainnenenuiesa ¢ BepTHKAIbHBI-
MH CTeHKaMH, HalOMHEHHOM HHUIKOCTBIO, TaBleHNe Ha TOPHU3OHTAILHOE OC-
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HoBaHUe pPaBHO Becy uAKocTU. laBieHue 3To ocTaeTcA TeM e caMbIM A
BceX ydacTeil ocHOBaHUA paBHOH noBepxHocTu. CTeBUH NpeacTaBafieT cebe
NPOU3BONbLHBIE YaCTH MHAKOCTH yAaleHHLIMH M HAa UX MeCTO — TBepAble
Tella TOTO #e yAeIbHOTO Beca WIH — YTO TO K€ CaMOe — OH IPeJICTaBIAET
cefe yacTh KUAKOCTH OTBepJeBlIeil; JaBleHHe Mpu 3ToM He MeHfieTcA. Ho
TOTla He TPYAHO YCMOTPeTh He3aBUCUMOCThL JaBIE€HHA Ha JHO cocyjaa OT
¢bOpMBI ero, 3aKOHBI AaBIeHUA B COOOMIAIOMIUXCA cocydax U T. A.
5. Tanuneit uceneayer ycnoBUA paBHOBeCHA

MUAKOCTEH B COOBIIAIOIMUXCA COCyAax U ApYyTrue B - A -
CBA3aHHLIe ¢ 3THUM BOIPOCHI C HOMONIbIO NMPHH- .S
nuna BO3MO:KHBIX mnepeMemenuii. Ilyecte NN N ¢ 5 S N

ecTh OOIMUHA YypOBeHbL HaXOAAIllelicA B paBHOBe-
CUH FUJKOCTH B JBYX COOOMIAIOMINXCA COCYAaX;
CYHIeCTBYIOIIee 37eCh PaBHOBecHe OH OOBACHA-
eT TeM, YTO B clIy4ae HapyllleHWA PaBHOBECHA
NepeMeleHUAl CTONO0B HMUAKOCTH 06paTHO Mpo-
NOpPUHOHANBHEI MONEPeYHbIM CEeYeHUAM U BecaMm
cToA6OB; APYTUMHU CIOBaMH, YCIOBHA PABHOBECHA 3/leCh Te e, Kak U B Ma-
muHax. Ho 3To He coBceM npaBunbHo. HacToAmuii cnydaii He COOTBETCTBY-
eT BIIOJHe TOUHO HCCAeJyeMbIM [anuieeM ciy4yaAM paBHOBeCHA B MalllHHAaX
¢ ux Oe3pa3IMYHBIM paBHOBecueM. B ciydae 3UAKOCTH B ABYX coobmaio-
MUXCA cocydaX Kamjoe HapyllleHHe oOlero YpoBHA MUJKOCTU BbI3bIBAET
BO3BHINIeHUE [eHTPa TAKecTH. B cayuae, nzobpamenHoM Ha puc. 61, neHTp
TAMECTH S MUIAKOCTH, BHITeCHEeHHOH U3 A, noguuMaerca B S, MemK Iy TeM
KaK OCTalbHYIO MHUAKOCTh MOMHO CUHUTATHL ocTalomleiicA B nokroe. leHTp
TAMECTH, CeJoBATeNbHO, B ClIyUae PaBHOBECHH HAXOAUTCA BCEro HUKE.

6. Ilackanb ToOMe NOAB3YyeTCA NPUHIMIIOM BO3MOMK-
HBIX NepeMellleHuit, HO Homee NPaBUILHBIM 0GpPa30M: OH He
NpUHMUMAaeT BO BHUMaHHe Beca MUIKOCTH, a paccMaTpu-
BaeT TONbKO NOBepXHOCTHOe JaBineHue. [IpeacTaBum cebe
JBa coOBIaIMUXCA COCYa, B KOTOPLIX ABUTalOTCA NMOPII-
HHU; IYCTh HA 3TUX MNOPHIHAX JeKaT Tpy3bl, IPONOPIHO-
HalbHBbIE UX INIOMAaAAM. 3lech OyaeT CYNIeCTBOBAThH PaB-
HOBecHe NOTOMY, YTO BCAeJCTBUEe HEH3MEHAEMOCTH 00b- Puc. 62
eMa RUIKOCTH IIPU KamKJOM HapYIIeHHH IepeMelleHuA
fyayT obpaTHOo mponopuuioHaibHbl BecaM. llackanb, cliefoBaTelbHO, 8bl60-
dum W3 NPUHIUNA BO3MOMHBIX NepeMelleHHil, YTO B caydyae pPaBHOBECHUA
KamJoe JaBleHUe HAa KaKYHO-HUOYAb YacThb NOBEPXHOCTH #MUIKOCTH Nepe-

Puc. 61




78 TI'rasa T

JaeTcd Ha KaskIyIo JPYryio 4acTh, paBHYIO, HO IIPOM3BONBHO OPUEHTUPO-
BaHHYIO, ¢ paBHO BenuunHoil. Hellb 3 HUYero Bo3pasuTh IPOTHB TOTO, YTO
STUM IIyTeM 3aKOH Hatider. Mbl YBUAUM OJHAKO, YTO Goliee eCTECTBEHHBIM
1 Gollee yI0BIETBOPUTENbLHEIM Bo33peHreM OyJeT paccMaTpuBaTh 3TOT 3a-
KOH KaK HeloCpe/CTBEHHO JAaHHBIM.

7. Ilocne 3TOr0 UCTOPUYECKOTO OUepKa pacCMOTPHUM ellle pa3 BaxiHer-
HmKHe CIyyad paBHOBECHA MUIKOCTEH, MONb3YACH [PH 3TOM Pa3IHUYHBIMH,
CMOTPA 10 yA06CTBY, TOUKAMH 3PEHUA.

OcHOBHOe CBOHCTBO MMUIKOCTH, AAHHOE HAM B OIbITe, 3aKII0YaeTCH
B IIepeMelllacMOCTH ee dYacTeil [MoJ IeficTBHEM [amie caMbIX MalbIX AaB-
nenuit. llpeacraBum cebe sneMeHT oGbeMa HMUIKOCTH, Beca KOTOPOro MBI
MOKeM He HPUHUMAaTh BO BHMMaHHe, HeGonbIIOH KyOuK, Hampumep. Ec-
7Y Ha OJHY W3 €ro IoBepXHOCTel GyJeT AeiicTBOBaTh clabellIMil U3NUIIEK
JaBlIeHUA, UIKOCTh, IOIaBIIMCEL €My, 6y 1eT BBICTYIATh [0 BCeM HaIpas-
JeHHAM 4Yepes ero ocTalbHble MATh M0BepXHoCcTel. TBepablil Ky6GHK MoMeT
UCIBITHIBATE HAa BEPXHEH U HUMHEH [OBEPXHOCTH APyroe JaBleHUe, YeM Ha
GOKOBBIX MMOBEPXHOCTAX. Jpyroe geno — mUAKHNA KyOUK: OH MOMKET CYLIECT-
BOBaThb TOJIBKO TOT[a, KOTrja AaBjleHHe, HOPMAaJlbHOE K €ro IOBEPXHOCTAM,
ocTaeTcA Bealle ONHUM U TeM me. Iloqo6Hoe ie coobpameHne MoMeT ObITh
NpUBeJeHO W [0 MOBOJY KamJoro JApyroro MHororpaHidixa. B stom reo-
METPHYECKH [IPOACHEHHOM Ipe/icTaBIeHHM He 3aKII0YaeTCA HUUEro, KpoMe
rpy6oro omeITa, YTO YACTHUILI AMUJKOCTH HOAAAI0TCA MaleieMy JaBIeHUIO
W UTO OHH COXPAHAIOT 3TO CBOWCTBO M BHYTPH MHIKOCTH, KOrja 3Ta Io-
ClleJHAA HAXOJUTCA [0/ BLICOKUM JaBJIeHHEM: TAMKENbIe Telblla, HallPUMED,
Kak ObI OHM HHU OBbLIM MaJbl, IPOJOMKAIOT B HEl OyCKAaThCA U T. [.

C nepeMenaeMoCThLI0 YacTHYeK CBA3aHO y KUAKOCTell eme Apyroe
cBoiictBo. JlaBieHWe BHI3BIBAET B HUX yMeHbINeHHe 00beMa, HPOHOPIHO-
HaJbHOE JaBJICHUIO Ha eJUHULY IOBepXHocTH. Kamgoe uaMeHeHHe JaBlie-
HHUA COIMPOBOMJAETCA POINOPIHOHANIBHBIM H3MeHeHHEeM 00beMa U [III0THOC-
TH MUAKocTH. Ecin naBneHHe yMeHbIIaeTcH, To 06beM ONATh yBelHUHBa-
€TCA, a MIOTHOCTD ONAThE yMeHbmaeTcA. TakuM oOpasom, B cliyuae npupa-
IMIeHUA JaBIeHUA 06beM MUAKOCTH YMEHbIIAETCA 10 TeX Iop, [I0Ka pasBUB-
MAaACA YIPYyrocTb He YPaBHOBENIMBAaeT NpUpalleHHe TaBIeHUA.

8. Bonee gpeBHHe HccleqoBaTeN, HalpuMep, UccregoBaTen Miaopen-
THUHCKOM AKageMuH, oarai, YTo MU IKOCTH BooObIe He cauMaeMbl. Tolb-
Ko B 1763 r. I:oH KaHToH omucan oOIBIT, JOKA3bIBAIOMUI CHHMAaeMOCTh
Boabel. Cocyll HanmogoGHe TepMOMeETpa HAIONHAETCA BOJON, HarpeBaeTCA JI0
KUIIeHUA NocleNHell U 3aTeM 3anauBaeTcA. RUAKoCTh JocTUTaeT Ao a. Tar
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KaK HaJl a IycToe IpocTpaHCcTBO, To OHA He NoABEpHEHA JaBleHUIO BO3AyXa.
Ecnu npunagHHbIi KOHell 0TI0OMAaTh, #UAKOCTh onycKaeTcA g0 b. Ho Tonbko
4yacTb IepeMellleHUA 3aBHCUT OT CaTUA BOALI I10J naBleHueM aTMochephl.
Eciu nepex TeMm Kak oTiIoMaTh 3anafHHBbINA KoHell, IOMECTUTL cOcY[ Iof
BO3IYIIHBIA HACOC U BhIKAYaTh BO3AYX, HMUAKOCTb yHaJeT [0 ¢. ITO NPOUC-
XOOUTb OTTOr0, YTO HCUe3aeT AaBJeHUe Ha COCY[, KOTOPOe YMeHbIIaeT ero
€MKOCTb.

Rorpaa ornambiBaeTcA KoHell, 3T0 BHelllHee gaBielle aTMocde-
Pbl KOMIIEHCUDYeTCH BHYTPEHHUM JaBleHUEM U eMKOCTh cocyna
onfAtTh yBenuuuBaercA. CrenoBarenbHo, 4acTh ¢b cooTBeTCTBYET
HUCKJIOUYUTENbHO CHATUIO UIKOCTU Mo AelicTBUEM aTMocdhepHo-
ro JaBleHUS.

JpcTel nepBblii npousBenl OoJee TOUYHBIE ONLITHI HJA OIpe-
JeleHUA CHUMaAeMOCTH BOJbl, IPUMEHUB JJA 3TOI0 OUYEHb OCTPO-
yMHbiil Metog. Cocyn HamogoGue TepMoMeTpa A HaNoJHEH IPO-  pue 63
KANAYEeHHOH BOJOH W ONyIlleH OTKPLITOH KanWIAPHON TpyOHOH
B PTYTb. PAJloM ¢ HUM HaxoauTcAd MaHoMeTpUUecKaf TpyOKa B, HaloJHeH-
Haf BO3JYXOM U TO#e€ NOrpyseHHad OTKPLITBIM KOHIIOM B PTYTb. Bech am-
napatr IOMelleH B COCYJ, HalloJHeHHbIH BoJo#i, U ¢ IOMOIIbIO Hacoca B HEM
caaT Bos3ayx. Ilpu sToM Boja B cocyge A Tome cmuMaeTcHd, U YpPOBeHb
PTYTH, NOJHABIIUCL B KaOWLIAPHOH TpyOKe, yKa3blBaeT Ha 3TO CiaTHe.
U3MeHeHe eMKOCTH, UCTILIThIBaEMOe elile cocynoM A, o6f3aH0 CBOUM MpO-
HUCXOMIeHUeM TOJNbKO CHAaTHIO CO BCeX CTOPOH CTEHOK cocyla.

CaMble TOUHBIE ONBITHI B 3T0ii 001acTH OBIIN NPOU3Beme-
Hel I'paccu ¢ annmapaTtoM, cKOHCTPYUpoBaHHBIM PeHbo, U BbI-
YUCAEeHbl ¢ NoMolllbio dopMya ¢ nonpaBraMu Jams. UYTobbl
JaTb HarlAAHYO KapTUHY CHUMaeMOCTH BOJbI, 3aMeTUM, UTO
anA (IpoKUnA4YeHHoi) Boabl npu 0° I'pacen Hamen npu npupa-
IleHUM AaBJleHUA Ha oAHYy aTMocdhepy yMeHbllleHUe IlepBOHa-
yajbHoro o6beMa Ha H CTOThICAUHLIX HoJeil. Takum obpasom,
ecnu cocyn A umeer o6beM B ogun autp (1000 em?), a nomne- !
peuHoe ceueHUe KaNW/IApHOH TpyOxu paBHo 1 Mm2, To mpu ||
JlaBJleHHU B oIHY aTMochepy ypoBeHb PTYTU IOJAHUMAETCA Ha
IATb CAHTUMETPOB. Puc. 64

9. UTaK, oBepXHOCTHOE JaBieHUe CONPOBo#maeTca Gu-
3UYECKUM HU3MeHeHHeM (M3MeHeHHeM IUIOTHOCTH) MKUAKOCTH, KOTOpas
U MomeT ObITb KOHCTAaTHMPOBaHAa IPU J0CTAaTOYHO TOHKUX CcpeJcTBax
(nanpuMep, onTuYeckux). MbI Beerga gonsubl npepcTaBinTh cebe, 4To dac-
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TU RUJTKOCTU, HAXoJAMuecA Mol Gojee CWILHLIM JaBjieHueM, Gojlee MIOT-
Hbl (XOTH ¥ HA HE3HAUUTENbHYIO BEIMUYMHY ), YeM 4aCTH, HAXOJAMHECH MO
JaBjieHreM Goiee cnabbIM.

IIpencraBum cebe Temepb, 4TO B KAKOH-HMOYIb RUAKOCTH (BHYTpH
KOTOPO# He AeHCTBYIOT HUKAKHE CHIbI, OT TAMECTH KOTOPOH MBI, CI€I0-
BaTeIbHO, OTBIEKAEMCH) CONPHKACAIOTCH APYr ¢ APYroM JBe 4acTH, Ha-
XOJALIMeCcH MOJ HepaBHbIMHM JaBieHUAMH. YacTh, HaxoaAmasacA noj Gonee
CHUIbHLIM HaBleHHWeM M Golee MIOTHaA, GyJeT pacMUPATHLCA U CHHUMATh
BTOPYIO [0 TeX TMOp, MOKa cHJa YINPYroCTH Ha pasfienflomeil UX MOBepX-
HOCTH, C OTHOW CTOPOHBI ocnabadlomancd, a ¢ APyroid — ycUIMBaloOmWAanCcH,
HE BOCCTAHOBHUT MeKAY HHMH paBHOBecHA W o6e 4yacTH GyAYyT OJHHAKOBO
CiKaThI.

Ilonpo6yem Tenepb HACTONBKO KOJUYECTBEHHO YACHUTHL Hallle Tpej-
craBieHrve 06 oboux ¢arTax, Nerkoil nmepemMelmIaeMOCTH M C:RHMAaeMOCTH
yacTell #MHUAKOCTH, YTOGbI OHO HAXOAHIOCH B MOJHOM COTJIACHHU € CAMBbIMH
pPa3INuUYHLIMK JaHHLIMH ONbITa. MBI TMpHAeM TOrga K cileAylomeMy MOJo0-
HEHHUIO: B JRMIKOCTH (BHYTPH KOTOPO He AeHCTBYIOT HHKaKHe CHIbI, OT
THMKECTH KOTOPO# MBI OTBIEKAEMCAl) B Cllyyae PaBHOBECHA MPUXOAUTCH HA
KamAblil MPOU3BOILHO PACTONOMEHHBIA (OPHEHTHPOBAHHDIN) paBHLIA 3ne-
MeHT TIOBepPXHOCTH paBHoe maBienue. [JaBienue, ciegoBaTelbHO, BO BeeX
TOYKax OJJMHAKOBO U He 3aBHCHUT OT HalpaBleHHA.

Ocobble 3KCNEPUMEHTBI A 0Ka3aTelbCTBa 3TOT0 MOJO:KEHUA HUT e
He OBbLIN MPOU3BEeHbl ¢ HE0OXOAUMOM ToYHOCTLI0. Ho OMbIT HAA mUAKOC-
TAMMU fieaeT TPaBUIbHOCTh €ro BeChMa BEPOATHON U HAXOAUT B HEM JIETKOe
00 bACHEHHE.

10. IlycTh ®HUAKOCTH 3aMKHYTa B cocyle, CHaGHKeH-
HoM mopmiHeM A, momepedyHoe cedyeHHe KOTOPOTO paBHO
eluHUIle MoBepXxHOoCcTH. IlycTh Ha 3TOT mopiieHb JaBUT
Tpy3 p M IyCThb NOpIieHb B yKpemnieH HemoJBU#HO. Ecau
OTBIEeUYbCAH OT TAMKECTH #UJKOCTH, TO B COCY/Ie CYIIEeCTBY-
eT Be3fie OMHO U To ke maBienue p. llopmens nmponukaeT
B COCY/ TaK riyGoKo U CTeHKH cocyja HacToldbKo aedop-
MHUPYIOTCA, UYTO CHUIbI YIIPYTOCTH TBEPIOT0 U #HUIAKOIO Te-
1a ypaBHOBENIMBAIOT ApYT Apyra. Ecau npeactaButh cebe,
YTO MOpIIeHb B, nonepedHoe cedyeHHe KOTOPOTO paBHO f,
NOABHIKEH, TO gaBleHHe [ - p YASPKHUT €ro B COCTOAHHH PABHOBECHA.

Ecau Ilackant BLIBOAMT TIpHBeIEeHHOE BbINE MOJOKEHHE W3 TPHHIIH-
1na BO3MOKHBIX NepeMelleHu, TO cleAyeT 3aMeTHTh, UTO HailileHHOe UM

Puc. 65
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OTHoOlleHHe MepeMelleHH 06ycloBleHo TONbKO Nerkoll MepeMelaeMocThIo
yacTell MUAKOCTH M PaBEeHCTBOM JaBJleHHA BO BceX ee yacTAX. Ecam 6bl
B OHOI UacTH MUIKOCTH MOIJIO UMeThb MecTo follee CHIbHOE CHATHe, UM
B IpYToii, TO OTHOLIeHHe NMepeMelleHHit 66110 661 HapyweHo u BeIBox [lacka-
14 6bL1 6B HenpueMsieM. Be3 paBeHcTBa JaBlleHHA, Kak CBOHCTBa y:#e JaH-
Horo, 060iTHCh Helb3A. K Toil #e MbICIHM MBI MPHUXOJUM, €CIIH BCTIOMHHUM,
YTO U B raszax, I'ie 0 IOCTOAHHOM o0heMe, XOTA GBI M MPUGIU3UTENBHOM, HE
MOKeT ObITh M PeUH, CYUECTBYeT TOT e 3aKoH, KoTophril [lackans BeIBO-
OUT OJA KanelbHo-UIKUX Tel. lnf Hauero B3riafAga 3To o6CTOATENLCTBO
3aTpyJHeHUA He Tpe]CcTaBlfeT, HO OHO NMpeJcTaBlfAeT TaKoe 3aTpyIHEeHHe
nnA B3rafaga [lackanda. Memxpy nmpouuM H B peIyare oTHOIIEHHE BO3MOMHBIX
nepeMellleHHl ofecneunBaeTcHd CUIaMHU YNPYTOCTH Tella pbluara, KOTOphIe
CHUJIBHOT'O0 OTKJIOHEHHA OT 3TOTO OTHOIIEHUA He JONYCKAaIOT.

11. O6paTuMcA Tenepb K paccMOTPEHHIO CBOCTB MUIKOCTEN Mo BIU-
AHNeM TAmecTH. [loBepXHOCTh KHAKOCTH B Cclyyae paBHOBECHA T'OPH30H-
TanbHa NN. 3To 1erko MoHATH, €CIU NMPUHATH BO BHUMAaHHe, UTO Kaaoe
HW3MeHeHHe 3TO# TOBEPXHOCTH NMOAHMMAET HEHTP TAMECTH MHUIKOCTH, Te-
PEHOCHUT Maccy U3 mpocTpaHcTBa HUke NN ¢ [[EHTPOM THKecTH S B Mpo-
cTpaHcTBO Bhilite NN ¢ HeHTpoM TAxecTH S'. ITOMy M3MeHEHHIO, cliefo-
BaTelbHO, IPENATCTBYET TAMKECTh.

b

p+dp

Puc. 66 Puc. 67

IIyeTh TAMenasa MUAKOCTE ¢ TOPU3OHTAILHON MOBEPXHOCTBIO HAXOIHUT-
cA B cocyle B paBHOBecHH. PaccMOTpHUM HeGONbUIONW MPAMOYTONbHBIH Ma-
pallenenunes BHYTPH 3To# mugkocTH. IlycTh ropusoHTanbHasA HUMKHAA
NMOBEPXHOCTh €TI0 paBHA (v, a BePTHRKAalIbHBEIE IpaHHd UMeloT qauHy dh. Bec
napajlllelleunefa paBeH, CleJOBaTelbHO, « - § - dh, T'le 8 eCThb yHelbHbIH
Bec. Fenu mapannenenunes He majaeT BHHU3, TO 3TO BO3MO#HO TONLKO MOTO-
MY, YTO Ha HUHHIOI MOBEPXHOCTb cOGCTBEHHOE JaBlIeHHe HKUIKOCTH 60h-
e, yeM Ha BepxHIOI0. O603HaUHUM JaBleHHe Ha BEPXHIOK MOBEPXHOCTh Ue-
pe3 ap, a faBieHMe Ha HUAKHIOI NMOBEPXHOCTL — depes a(p+ dp). PaBHoBe-
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ﬁ = s, IpUYEM TOJOMUTENb-

HBIM CUATaeTCA HanpaBieHHe BHU3. OUeBUAHO, YTO MpPHU paBHBIX MpHpalle-
HUAX h BepTHUHAAbHO BHU3 MOJy4YaeT paBHBIe NMPUPAIIeHUA U JaBlIeHHE p.
Me1 umeem, uto p = h - s + ¢ 4, Korga ¢, T.e. gaBlIeHUe Ha CBOOOJHYIO
BEPXHIOK MOBEPXHOCTh (COOTBETCTBYIOLIEEe 0OBIKHOBEHHO aTMOC(HEpHOMY
naBieruo) = 0, To ewe npomwe p = hs, T.e. JaBieHHe MPONOPIHOHAIL-
HO BepTHKaIbHOU NJIMHE NOA ypOBHEM MUAKOcTH. Ecau npexpcTaBuTh cebe,
YTO MUAKOCTH BIUTA, 4 3TO COOTHOIIEHUE ellle He JOCTUTHYTO, TO KamIas
YacTHUYKA MUJKOCTU GyJleT HEMHOI0 nagaTh, MOKYJa HaXoAAIIaAcH Mof Hell
ciaTad YacTHUYKA CBoell yNPYTOCThIO He yDABHOBECUT THAMECTh BepXHell
YacTHIKH.

W3 nmpuBeleHHOT0 pacCy#IeHUA ACHO TaKe, YTO JaBIeHHE B MUIKOC-
TH Bo3pacTaeT TOJIbKO B TOM HalpaBJeHUH, B KOTOPOM NlelicTByeT cujla TH-
srecTd. TOABKO Ha HUMHEN MOBEPXHOCTH mapalilelenunesa ynpyrai usiau-
HIeR OaBIeHUA Jeallell HUMe KUAKOCTH NOJKEH yPABHOBECUTh THMECTH
napamieaendnena. Ho no o6euM cTopoHaM BepTHKaIbHOH MpeleabHOH mo-
BEPXHOCTH mapalilelenunesa MUIKOCTh ONMHAKOBO C3RaTa, TaK Kak B Ipe-
JelbHOH MOBEPXHOCTU He OeHCTBYeT Takad cUjia, KoTopad ofycioBIMBala
Obl Gojlee CUIBHOE cHAaTHE Ha OJHOU CTOPOHe.

CyMMa Bcex TOYER HMUAKOCTH, COOTBETCTBYIOUIUX OJHOMY U TOMY e
JaBlIeHUIO p, o6pa3yeT MOBEPXHOCTh, KOTOpPAfA Ha3bIBAeTCH MOBEPXHOCTBHIO
ypoBHA. Eciu nepeMecTUTh YaCTUYRY B HalpaBIeHUU CHIbLI TAMECTH, AaB-
JTeHHe B Hell U3MeHUTCA. Ecau mepeMecTUTh ee B HalpaBleHUU, MePIeH Ju-
KYJIAPHOM K HalpaBJIeHUIO CUJBI TAMECTH, JaBleHde He H3MeHAeTcA. B mo-
cllefHeM cJaydvae TOUYKA OCTAeTCHA B TOH e MOBEPXHOCTH YPOBHA, TaKk UTO
3JeMeHT 3TOI MOBEPXHOCTH MepNeHAUKYIApeH U K HaNpaBIeHUIO CUJIbI TH-
JKECTU.

Ecau Mb1 mpeacTaBuM cefe 3eMHOH Iap KPYIABIM U MUAKUM, TO MO-
BEPXHOCTH yPOBHA OYAYT KOHIIEHTPUUYECKUMH IIapaMHu, a HalpaBJIeHUA CUl
TaxecTH (paguycel) GyoyT MepneHIUKYIAPHBI K 3JeMEeHTaM IapOBbIX MO-
BepXHocTell. AHaIOTHYHble 3aMeYaHUA MOMHO ObLI0 GBI cOelaThb, eciad Obl
BMECTO CHJBI TAMECTHU Ha YACTUIBI MUJKOCTU AeliCTBOBAIU APYTHUE CHIBI,
KaK MarHuTHbIE, HANPUMeD.

[loBepxHOCTH YPOBHA B U3BECTHOH CTeNeHU YKa3bIBalOT HAa COOTHOIIE-
HUA CHUJ, OefCTBYWOIIUX B MUIKOCTH, U 3Ta TOYKA 3PEHUA pa3BUBaeTCA
Jalee B aHAIUTHYECKOH THAPOCTaTHRH.

12. PocT naBiaeHus ¢ ygaaeHueM 0T YPOBHA TAMENON HUIKOCTH MOMHO
HalJIAJHO NpeACTaBUTh MPU MOMOLIU HEeCKOJbKUX AKCIIEPUMEHTOB, B 60Jb-

cHve cylllecTByeT, Korjga - s+ dh = a -« dp uiamn
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Puc. 68

MIHHCTBE cBoeM HcxoaAamux ot [lackana. Ilpu aToM, KetaTH, MoiHO y6e-
AUThHCA B HE3aBHCHMOCTH [JaBIeHHA OT HanpabieHUA. [lycTas cTeknanHas
Tpy6Ka g ¢ oTmIHGOBAHHLIME KPaAMH BHH3Y, 3aKpbITad MeTallduecKol
NIacTHHKOW Pp H ONyIleHHaA B BoAy, u3obpamena B 1. Ecan onycTHTL ee
Ha JOCTATOYHYIO MyOHHY, MOMHO BHINYCTHThL U3 PYK HUTKY ¥ IUTACTHHKA,
NoJfepHUBaeMan 1aBlIeHHEM KMUAKOCTH, He ynaaeT. B 2 MecTo miIacTHHKH
3aHUMaeT CTOMOHK pTyTH. EciH omycTHTH B BOAY OTKPBLITYIO CHOOHHYIO
TpyOKY, HAOJHEHHYIO PTYTBIO, Kak 3To H300pameHo B 3, To AaBleHHe 3a-
CTaBUT PTYThb NOJHATHLCA B follee IIHHHOM KojleHe TpyORH. B 4 nsobpamena
Tpy6Ka, 3aKphLITaA BHU3Y Koell U HaNodHeHHAA pTyThio. UeM HUMe omyc-
THUTH TPYOKY B MHUIKOCThH, T€M PTYTb NOJHHMAaeTcH Bhime. JlepeBAHHLIHN
Gpycok h (5) naBaeHHeM BOJbI MeperoHAeTcA B Golee KOPOTKOE KOJEHO Iy-
cToit cudonHoit Tpy6ru. depeBannniii 6pycok H ocTaeTcsa nol pTyThiO Ha
JHe cocy/la U NpHMUMaeTCA K Hell Jo TeX Mop, MOKyAa PTYTh He NPOHUKAET
NOJ Hero.

13. Yacuup cebe, 4yTO JaBIeHHE BHYTPH TH-
HeJToil MUIKOCTH IPOIOPIHOHAILHO MIy6HHE Moj
YPOBHEM ee, He TPYAHO 3aMETHThL HEe3aBHCH-
MOCTH [IaBJI€HUA Ha JHO cocya oT GOPMBI 3TOTO
nociaenHero. [lapleHne BHU3 Bo3pacTaeT B pABHON
Mepe, 6e3pa3nTuyHo, UMeeT U cocyn bopmy abed
unu ebcf. B ofoux cayuagx CTeHRKH cocyna, co-
NPUKAcaACh ¢ MHUJKOCTLIO, HACTONMLKO 1edOPMHUDPYIOTCH, YTO OHH CBOEH yII-
PYTOCThLIO YPABHOBENIHBAIOT AaBIeHHE MUJIKOCTH H, CleJ0BATENLHO, 3aMe-
HAIOT JaBlIeHHe cONpHKAcAlOIedcA MUIKOCTH. ITUM NPAMO ONPaBbIBaET-
cA ¢ukuua CTeBHHA 0TBepAeBIIel MUIKOCTH, 3aMeHAIOMNIEH CTEHKH cocya.
JlaBaenueM Ha IHO coCyfa ocTaeTcd, Kak U paubiie, P = Ahs, rie A o3ua-
YyaeT MOBEPXHOCThH HA, i — paccTOAHNE TOPU3OHTANLHOTO IUIOCKOTO AHA OT
YPOBHA MHUAKOCTH B § — ee yAelILHbIH Bec.

Puc. 69
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3 To, uTo cocyabl 1, 2, 3 npu paBHOI

NOBEPXHOCTH [HA M PaBHOH BBICOTE JaB-

—|~ nenuA (He3aBHCHMO OT CTEHOK cocyfa)

o0Hapy’KHBaIOT HA BecaX HepaBHBIH Bec

JRUAKOCTH, NPHUBEJEeHHBIM 3aKOHAaM JaB-

JeHHA, KOHEYHO, He NPOTHBOPeYyHT. Fc-

Puc. 70 J¥ IPHHEMAaTh BO BHUMaHHe ellle H0KoBoe

JaBleHHe, TO B 1 cocyjle MbI I0Iydaem

ellle 0JJHO faBleHHEe BHU3, a B 3 ellle 0JHO JaBleHHe BBEPX, Tak YTO U 3]€Ch
pe3yIbTHpPYIOIIee IOBEPXHOCTHOE JaBleHHe TOMe PaBHO Becy #MHUIKOCTH.

14. IIpuHOUD BO3MOMKHBIX IepeMellleHHil BecbMa yao0eH MJIA MOTHO-

ro yACHEHHA MNO0OHOr0 poja ClyuaeB, BCIEACTBHE Yero Mel H GyaeM HM

nonb3oBaThcA. Ho IpeBapuUTenbHO HaM HYKHO 3aMeTHTh ciefyiomee. Ecnn

Ipy3 ¢ najaeT U3 1 B 2 B To BpeMs, KaKk I'Py3 PaBHOH BeIHUYHHBI OMYCKAeTCA

u3 2 B 3, To coBeplieHHasA npu 3ToM pabota paBHa ghy + ghs = q(h1 + hs);

i
|
-II

1 A
g dh
h 2 S
: q "7 ian
3 h,
q3— dh
Puc. 71 Puc. 72

IPYTHMH cloBaMHM, paGoTa 3/lech Ta e caMaf, Kakad Gblia Obl coBeplleHa,
eciu 6nl Ipy3 ¢ NpAMO IlepeMecTricA U3 1 B 3, a rpy3 B 2 ocTaBaicA Obl Ha
cBOEM MecTe. JaMeUaHHe 3TO JerKo 0606IUTh.

PaccmoTpuM 0fHOPOAHBII TAMENBIH IPAMOYTOJIbHBIN Napaiienenune]
C BepTHKAaILHBIMU KpafAMM JJIUHBI h, ocHoBaHMeM A ¥ yjmennHoro Beca s.
Mycte Teno 910 (Mnu ero UeHTp TAmecTH) najgaet Ha dh. Pabora toraa
paBHa Ahs - dh unu tawme Adh - s - h. lIpu nepBoM BbIpameHUH MbI Ipe/-
crasifeM cebe, uto Bech Bec Ahs nepemectuica Ha iuny dh, a ipu BTopoM
BbIpameHuu, uto Bec Adhs nepemMecTHICA U3 BEPXHErO 3allTPUXOBAHHOTO
NpoCcTpaHCTBa B HUHee Ha BRICOTY h, a Ha ocTalbHOe TeJ0 MbI He obpalia-
eM BHHMaHUA. OGe TOUKM 3peHHA OJMHAKOBO JONYCTUMbI KU PaBHO3HAUHBI.

15. C nomobio 3Toro 3aMedyaHuf Mbl MO#EM ACHO [IOHATL CleYIONUi
HaiinenHsnlil Ilackanem mapagorc. Cocyd g ykpeluieH Ha ocofoM LITaTHBE
M COCTOHUT M3 OJHOI'0 Y3KOI'0 BEPXHEr0 U OHOT0 BechMa LM POKOr0 HUKHETO
nunnHApa. HusHee JHO 3aMKHYTO HOJBHKHBIM IOPIIHEM, KOTOPBIH ¢ Mo-
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Puc. 73 Puc. 74

MOIILIO HUTH, IPOXOAALIel Yepes och MUINHAPA, HOABELIeH Ha Becax. Kcnun
COCY HANONHHUTDL BOJOH, TO, HECMOTPA Ha He6ONbIIOE KOJHYECTBO 3TOH BO-
AbI, IPUXOAUTCA Ha APYTYIO YallKy BeCOB [OJOMHUTh 3HAUHUTENbHbIE IPY3bI
AN pABHOBECHA; YPABHOBEIINBAIOIKI I'Py3 UMeeT Bec paBHbiil Ahs, rae A
€CTh IOBEPXHOCTh IHA, h — BBICOTA MHUAKOCTH U § — €€ yAelbHbI# Bec. Fc-
JH MUAKOCTH 3aMep3aeT U OTJeNAETCA OT CTEHOK COCYaa, TO AN MONyYeHUA
pPaBHOBECHA ceifyac e CTaHOBUTCA JOCTATOYHLIM BeCchMa Malblil [pys3.

Paccmorpum BoaMomiHble HepeMeljeHuA B ofGoux ciydaax (puc. 74).
B nmepBoM cnydae npu moJHATHH MOPIIHA Ha dh BO3MOMHBIA MOMEHT pa-
Bed Adhs - h unu Ahs - dh; 370 TOT e MOMEHT, KOTOPBI# MBI [ONYYHUITH
Ob1, ecni 6bI BRITECHEHHad IOPUIHEM Macca NOAHANACch Ha BCIO BBICOTY [0
YPOBHA #MHUAKOCTH WM eclu Obl Bech I'py3 Ahs nogusanca ua dh. Bo BTopom
ClyJae BbITECHEHHAA IOPIIHEM Macca He oJHUMAaeTcA A0 YPOBHA, a HCIIbI-
ThIBAeT ropasfo MeHbllee MNepeMelleHHe, HMEHHO IepeMelleHre MOPIIHA.
Eciu A — nonepeuiible ceueHUA WIMPOKOro M y3KOro uuiauugpa, k, { —
COOTBETCTBYIOM[KE BBICOTHI, TO MONYUYAIOMUICA BOSMOMHBII MOMEHT paBeH
Adhs - k + adhs - 1 = (Ak + al)s - dh; oH cOOTBeTCTBYeT, clefoBaTeNbHoO,
NOJHATHIO ropasfo Menbuiero rpysa (Ak + al)s na Breicory dh.

16. 3aroHBI 60KOBOIO JABIEHUA MUTKOC-

Tel OTIHYalOTCHA JUIIb HUYTOHHBIMH BHUJO- A E
W3MEHEHHAMH OT 3aKOHOB JaBJICHUA Ha JHO B F
cocyza. Ecnu y Hac, HanpuMep, cocya KyOu- %

yeckoil (opMBI CO CTOPOHOH, paBHOH OAHO-

MYy A€LUMETpPY, T.€. cocyAd 06beMOM B OJHH HV—C L

JAUTD, TO IPH II0JHOM HallOJHEHHWH €ro BoJoH ] D G

JaBleHNe HAa BepTHKalbHYIO GOKOBYIO CTEH-

Ky ABCD nonyuyuth odeh jerko. Yem Hu- Puc. 75

e BIEeMEHT CTEeHKH I0J YPOBHeM MHIKOCTH, TeM Goibllee JaBlEHHE OH
HCIBITHIBAET. JIerKO 3aMeTHTh, UTO JaBlI€HHE 3[eCh TO e caMoe, KaKoe
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6b110 GbI, ecd 661 BoagHolt KIUH ABC D HI nokouicA Ha ropU3oHTalbHOM
crenke, mpuueMm ID | BD u ID = HC = AC. BokoBoe naBnerue paBHO,
cieJoBaTelbHO, IOJOBHHE KUJIOrpamMma.

UTo6pl MOAYYUTH TOURY TNPHIOMEHUA Pe3yNbTUPYIOLIET0 NaBIeHUA,
MbI cHOBa npefcTaBum cebe ABCD B Bule ropu3oHTaibHOR CTEHKU C TO-
KOAILIMMCA Ha Hell BOAAHBIM KiauHoM. Beipemem AK = BL = %, AC, npo-
BefleM npaAMyto K L U pa3fieluM ee monojiaM B Touke M, KoTopad u OyjaeT
HMCKOMOI TOUKOH mpuioeHuf, u6o depe3 Hee MPOXOJUT BepTUKaIbHAA JH-
HUA, NPOXOJAllaf Yyepe3 LeHTP TAMECTH BOJAHOIO KIAUHA.

Harnouuyio nmockyio Gurypy, o6pasymIly0 JHO HANOTHEHHOTO M-
KOCTBIO COCYMla, Mbl pasfielifieM Ha 3aeMeHThl o, o', &', ... ¢ paccToanua-
Mu h, i/, h", ... or ypoBua muaroctu. Jlaprenue Ha qHO cocyna GymeT

(ah+ B+ B+ - )s.

Ecan o6o3Hauum depe3d A 0By MoBepXxHOCThL U yeped H paccTosHue
ee NleHTpa TAMKECTH OT YPOBHA HMUJKOCTH, TO
ch+od'h +o"h +---  ah+dh +---

= :H
at+ao +a +--- A

U, cllefioBaTelbHO, JaBiedre Ha AHo cocyna 6yaetr AH s.

17. llpunnun ApxuMena MoeT ObITh BhIBEJEH CaMbIM
pa3anudnbiM oGpasom. [lo mpumepy CTeBHHa, MpeAcTaBUM cebe
YacTh MUAKOCTH BHYTPH ee oTBepieBuieii. [lycTs 3Ta oTBep-
JeBlIaf 4acTh MJIaBaeT, KaK U paHblle, B OKpYy:Kalouleil ee mMuI-
rKocTH. PaBHOJelicTBYIOIaA BCeX CHI MOBEPXHOCTHOI'O JaBje-
HUA AeficTBYyeT, clieJoBaTelbHO, B IleHTPe TAMECTH BhITeCHEeH-

Puc. 76 HOW TBepJbIM TeJOM MHIKOCTH B HalpaBleHWH, MPOTHUBOIO-
JOXHOM ee Becy, U paBHa eMy. Eciu MBI Temepb Ha MeCTO OTBepAeBlie
MUTKOCTH TIOMECTUM KaKkoe-HUOYAL Apyroe TBepAoe Tedo Toil e QopMEl,
HO IPYToro yAelbHOTI'o Beca, TO CHJIBI MTOBEPXHOCTHOI'O JaBAeHHA 0CTaHY TCA
olHH U Te ie. Ha Temo, ciegoBaTedbHo, OefiCTBYIOT [Be CUJIBL: BeC Tela,
OefCTBYIOUI B IeHTpe TAMECTH, U JaBleHde BBepX, paBHOAeHCTBYOIIANA
CUJI TTOBEPXHOCTHOTO HaBIeHHA, C TOYKONW MPUIOMEHUA B HeHTpe TAMeCTH
BEITeCHeHHOI #MUAKOCTH. TodbKO B coydae omfHOPOJHBIX TBepAbIX Tena oba
IeHTpa TAMECTH COBMAAAIOT.

Ilorpy3um mpAMoyTrodbHBEIH Napaiielenune] ¢ BbICOTOH h W ocHoBa-
HUEM (¢ C BePTHRaJIbHLIMH KpafMH B MUIKOCTh yAedbHOro Beca s. Ecau
paccTofiie BepxXHero oCHOBAHUA TMapajjielendneaa oT YPOBHA MUAKOCTH
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paBHO k, To JaBieHue Ha 3TO OCHOBaHWe paBHO «ks, a Ha HuKHee OCHO-
Banue «(k + h)s. Tar rak cuibl GOKOBOrO JIABIEHMA KOMIEHCHPYIOT ApYT
Apyra, To ocTaeTCA JaBleHHe BBepX ahs HIH v- 8, TJle v eCTh 00'beM Napal-
Jdelenuneja.

C noMoubIO NPHHIMIA BO3MOMHBIX NepeMelleHHH MBI BCero GImme
NOJXOHM K TOH TOUKe 3peHHA, U3 KOTopol ucxogun cam Apxumen. Ilycts
napajjienenunes yaelbHOO Beca g OCHOBAHHA @ M BBICOTHL /i OmycKaeTcH
Ha dh. Bo3MOHBIII MOMEHT IepeMelleHHUA U3 BePXHEro 3allTPHXOBAHHOTO
MecTa B HH#Hee paBeH a-dh-oh. 3aTo XUAKOCTH NOTHUMAETCA U3 HUMHETO
MecTa B BepXHee H MOMeHT ee paBeH a - dh - sh. Takum obGpasom, Bech
BO3MOHBIA MoMeHT paBeH ah(c — s)dh = (p — q)dh, rue p o3nauaer Bec
Tejla, a ¢ — BeC BHITECHEHHOI MUIKOCTH.

18. MosieT BO3HUKHYThH ClIelYIOLIUI BOIPOC: U3MeHH-
eTCA JH JaBleHHe BBePX Ha KaKoe-HUOY/Ib Tel0 B MHAKOC- B
TH, €ClIM 3TY MOCAEHIO NOTPY3UTh B IPYTYIO MUTKOCTD?
TaroBoit Bonpoc AeficTBHTENbHO CTaBHIK. U Tak, IycTh Te-
70 k mOTpYMeHO B MUIKOCTb A M 3Ta NOCIeHAA B CBOIO
ouepelb BMeCTe CO CBOMM COCYAOM — B 3HAKocTh B. Ec-
J4 IpU onpejeleHUM HoTepu Beca B A momuua Gblma 6bl
6bITH PUHATA BO BHUMaHUe NOTEpPA B Bece MUAKOCTH A Puc. 77
B #HUAKOCTH B, To noreps B Bece Tela k fomsua 6blaa GbI COBEpPIIEHHO HC-
Ye3HYTh B TOM ClIyuae, KOTJla }UAKOCTH B ToMIecTBEHHA C MUIKOCTHIO A.
JIpyrumu croBamu, Teio k, norpy;eHHoe B #UAKOCTh A, Tepano 6bl B Bece
U He Tepano 6bl. OUeBHHO, YTO TAKOT'O poja NPaBUJIO He HMeeT HHRAKOTO
CMBICITA.

C nomolb10 NPUHITUNA BO3MOMHLIX NepeMellleHUi Golee CIOMHbBIE cly-
yau Takoro poja o603peTh oueHb JMerko. Ecnm Teno mocTeneHHo norpyska-
eTcA cHavyana B B, a norom uactbio B B u B A u, HaKoHell, TOAbKO B A,
To (C TOUKM 3PEHHA BO3MOM{HBIX MOMEHTOB) BO BTOPOM CIyuae UMEIOT Cy-
IeCTBeHHOEe 3HAUEHHe B 3aBUCHMOCTH OT NOTDPYMHEHHOT0 B HUX oOheMa obe
suarocTu. Ho Korjla Teso Beelleno norpy:eHo B A, To IIpU faldbHeiIeM ero
HepeMelleHHH YPOBeHDb MUAKOCTH A He nogHuMaeTcd Gomee U MUIKOCTL B
3HAUYEHUA NMOITOMY He UMeeT.

19. Ilpunuun Apxumena mosxeT OLIThL HarAAJHO INPOWIIIOCTPHPOBaH
B clefyolieM IpekpacHoM onblTe. Ha onHoit cTopore Becos (puc. 78) nox-
BelIUBalOT noiablil Ky6 H u mog HUM Apyroil MmaccuBHBI Ky6 M, rak pas
NoMellalOMUiiCA B NEPBOM, M IPUBOJAT Bechbl B paBHOBecHe. Eciau morpy-
3UTh KyG M B Bojy, IpUNOJHUMAA CTOALIHE 1101 HUM COCY[ C BOJ0H, paBHO-
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BeCHe HapylllaeTcA, HO OHO ToTYac e BoccTaHaBINBaeTcA, eclH HallOTHUTH
Bogow Ky6 H.

IIpoTHBOMOMOMHBIF ONBIT 3aKIOYaeTCA B CAeAYIOLEM.
Ha opHoii cTopoHne Becos octaeTca Ky6 H. Ha gpyryto gamy
BECOB NOMeIaeTcA cocy] ¢ BOJAOH, HaJH KOTOPBIM Ha ocobom
nmraTuBe, He CBA3aHHOM C BecaMH, NOJBeNIMBaeTCA Ha TOH-
ro#t HUTH KyO M. Ha Becax ycTaHaBIMBaeTCA pPaBHOBEeCHE.
Ecau Temeps onyctuth Ky6 M Tak, yToObl OH NMOrpy3uicsA
H B BOJlY, PaBHOBecHe CHOBa HapyinaeTcA M, 4ToObl BOCCTaHO-
BHTb €0, J0CTATOYHO HAMOIHUThL Bomoil KyO H.

C mepBOro B3rAAga 3TOT ONBLIT KameTcA napagokcoM. Ho
Npe#/le Bcero HHCTUHKTUBHO YYBCTBYETCH, UTO HelAb3fA MO-
rpysarb ky6 M B BoAy, He MPOU3BOAA JaBleHUA, KOTOPOe
M JOMHO OKa3bIBaTh BINAHHE Ha Beckl. Eclu ellle MPUHATH BO
BHHMaHKe, YTO YPOBEHb BOJLI B cOcylle MOAHUMAETCA H YTO
TBeploe Telo M Kak pas ypaBHOBENIMBAeT MOBEPXHOCTHOE

Puc. 78 JaBjleHVe OKpy:;Raloledl BOAbL, T.e., cleJoBaTelbHO, Npel-
cTaBlAeT W 3aMellaeT paBHbIH 00beM BOJbI, TO BCAKAA MapajoKcalbHOCTh
onbITa Hcyesaer.

20. BammHueilmye 3aKOHBI CTATHKHU TOMYYEHbI MPH H3YYEHUH PaBHOBe-
CHA TBEPABIX Tel. JTOT MYTh CIydYaillHO ObLI ucmopuveckum TyTeM, HO
BOBce He e[JHHCTBEHHO BO3MOMHBIA M Heob6rodumwiti. Ha 3Ty Mblcabp HaBo-
OAT pa3idyHble MYTH, KOTOPbIMU Ik Apxumen, Cteeun, anunedt u ap.
1 peficTBUTENbHO, IPU MOMOLIY COBEPIEHHO MPOCThIX 3aKOHOB U3 CTaTUKHU
TBepJbIX Tel MOrau Obl ObITh HailleHbl NPK H3YUYEHHH #UIKOcTell u obmue
NpUHIUINBI cTaTHEU. CTeBHH GbLT Bo BCAKOM cyuae oUeHb GIU30K K 3TOMY.
OcTaHOBHMMcA Ha 3TOM HecKOJIbKO MoapobHee.

IIpeacraBuM cebe MUAKOCTh, Bec KOTOPOH Mbl abcTparupyem. [lyets
OHa 3aMKHYTa B cOCYJ W HaxoAUTcA TMOJ KM3BeCTHbIM JaBieHHeM. IlyeTb
yacTh MHIKOCTH 0TBepaeBaeT. Ha 3aMEHYTY0 BepXHIOIO MOBEPXHOCTD Jeil-
CTBYIOT NpPONOPLHOHAAbHBIE 3JeMeHTaM IOBEPXHOCTH HOpPMaibHble CHIBI,
¥ Mbl 6e3 Tpyla BUIKM, YTO paBHOJeificTByIOLWAadA 3TUX CUI Becerga pasHa (.

Ecau Mbl BblleIUM YacTb 3aMKHY TOH MOBEPXHOCTH NOCPeACTBOM 3aME-
HYTOH KEPHBOM, MBI MOAYYIHUM TOBEPXHOCTh He 3aMKHYTYI0. Bce noeepxHoc-
TH, OrpaHMYeHHbIE OJHOA M TOH e KPUBOW (ABOMHON KPHUBHM3HBI) U MOI-
Bepramiyeca JeiCTBUI0 HOPMAJbHBIX CHI (TOrO e HANpaBIEHHUA), NPO-
NOPLHOHANBHBIX 3/eMEeHTaM TOBEPXHOCTH, Hal0T OfHY W Ty e (puc. 79)
pe3yabTUPYIOLYIO.
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IIycTb oTBepieBaeT #UIKUN TUINHID, ONpeleleHHbIH
RaKoi-HUOY b 3aMRHYTO# HanpaBiAwiied nuHuei. 06e mo-

~
BEPXHOCTH, NMEPpOCeHINKY/IAPHbIC K OCH, MOJHO HE€ TIIPpUHHU- - -
MaTb BO BHHMaHHe. BMmecTo Bceit NOBCPXHOCTH IHJHHIpA < -
MOMHO pacCMaTpHMBaThb OJHY €I'o HampaB/AKIYIO JTHUHHIO. — -
Mbur nmoJiyyaeM Torjga CoBepueHHO aHaJOorMiHble 3aKOHbI OJA / T \\

HOPMAaJbHBIX CHJI, IPOMOPIMOHANBHBIX 3JeMeHTaM IJI0CKOH
KPUBOH. Puc. 79

Ecnu 3aMKkHyTan KpuUBaA NMpeBpaulaeTCA B TPEYTOJb-

HHUK, TO paccy#eHue OyleT TakoBo. PaBHogelicTByOlMe HOPMalbLHbIE CH-
Jbl, JefCTBYIOLIKME B CepeJHHax CTOPOH TpeyroJbHHKa, 0003HaYUM JHHHA-
MH, puc. 80, nuzobpaxarollMMI UX BEeIUYUHY U HanpasieHue. COOTBETCTBY-
IOIMe pAMbIe NepecekaloTcA B 0JHOH TOoYKe, a HYMEHHO B I[EHTPE ONHCaH-
HOT'0 BOKPYT TpeyroibHHUKA Kpyra. [lanee MO#HO 3aMeTHTh, YTO MPOCTHIM
napaJjielbHbIM epeMellleHHeM H300pamaroluX CHIbl JHHHUI MOMKHO MOIY-
YUTb ApYroi, noJoOHBI NpeabiaylieMy, TPEYTOIbHHUK, KOHTYP KOTOPOTO
MO#HO 00BECTH B TOM #€ HalpaBJICeHHUH, €CIH IPHHATH BO BHHMaHHEe Ha-
npaBJeHUA CHUIL.

Otciona nonyyaercd clefyloliee MPaBUIO:

Tpu cunel, JeAcTByIOLIME B OJHOI TOYKeE, MPOMNOPIUO-

Ha/lbHble CTOPOHAM TPEYTroJbHHKA U HalNpaB/leHHbIE NEepIeH-

AUKYNAPHO K HMM M Jalee NapanjelbHbIM epeMelleHHeM

ofpasymline TPeyroJbHUK U 3aMblKalOILHEeCcA B KOHTYP mo-

20 Jte camozo HalNpaB/eHUA, YpPaBHOBENMUBAIOT APYT Apyra. Puc. 80

B sToM mpaBuie Ge3 Tpyga MOMHO Y3HAThb JIHIIL IPYTYIO GOpPMY TIpaBHia
napasnnejorpaMma cuil.

Ecnu npencraBuTs cefe BMeCTO TPeyTrolbHUKA MHOTOYTOIbHHK, MO#HO
HOJNYYHUTb M3BECTHOE IIPaBUJIO CHIOBOI0 MHOTOYTOJbHHUKA.

IIpegcraBuM cebe Temepb, YTO B KaKOW-HUOYAbL THAMKENON MUAKOCTH
yIenbHOTO Beca s OfHa 4yacTh oTBepleBaeT. Ha snemeHT a ¢ 3aMKHYTO#
NOBEPXHOCTHIO JeHCTBYeT HOpManbHaA CHila (¢k3¢z, €ClIU z €CTh PacCTOAHHE
3]eMeHTa OT YPOBHA MHUAKOCTH. Pe3ynbTaT HaM yike M3BeCTeH U3 Npelbl-
ayuero.

Ecnu Ha 3aMKHYTYIO TOBEPXHOCTH AeiCTBYIOT HOpMalbHbIe CHILI (37,
rie « ecTb 3JeMeHT MOBEPXHOCTH, a 2 — €ero BepTHRaIbLHOe PAacCTOAHUE OT
JAaHHO# mnockocTH E, To paBHogelicTByIolad paBHa V - s, rle V' o3Haua-
eT 3aMKHYThIi 06beM. PaBHoJelicTByOIan feficTByeT B [eHTPe THAMRECTH
o6bemMa, NMepleHUKYJIAPHA K Ha3BaHHOH IJIOCKOCTH M K Hell HalpaBJeHa.
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IlyeTr npH Tex ;e ycIOBHAX TBepjad KPpUBaA IOBEPXHOCThL OrpaHUYeHa
IIOCKO KPHBOM, 3aMBIKalomeil Ha IIOCKOCTH NoBepxHocTh A. PaBHogeit-
cTBYIONIasd BceX CHI, JeHcTBYIONMNX Ha KPUBYIO [IOBEPXHOCTh, ecTh R, rje
R? = (AZx)? + (V)2 — 2AZV 5? cosv. 3pech Z o3zHayaeT paccTOAHMe
LeHTpa TAMecTH noBepxHoctu A ot F, a v — yron memay Hopmanavu gk E
uA.

YuraTenb, 3HAKOMBIII ¢ MaTeMaTHKOH, ycMOTpel Yyie, BepOATHO,
B IpeJbIAylileM [IpaBU/e cllelUalbHBIA ciayuvail npaBuaa I'puHa U3 TeopuH
noTeHIMana, CYlIHOCTh KOTOPOTO 3aK/Ji04YaeTcA B TOM, YTO [I0BEPXHOCTHBIN
MHTErpai cBoauTcA K 06beMHOMY (MMM Hao6opoT).

Tarkum o6pa3oM MoOsHO, clel0oBaTeAbHO, MbICAEHHO 8HOCUIMb B CUCTEMY
CHUJ HaxopadAllelicA B paBHOBECHH MMHIKOCTHU MIH, €CIH YTOJHO, 8blHOCUIb
U3 Hee Gollee MM MeHee CIOMHBIE CHCTEMBI CHJI M Tak KpaTKHUM IIyTeM
(a posteriori) noayuats Te unu apyrue npasuiaa. Ecnu CreBun 3THX mpaBui
He Hallled, TO 3TO NpocTad cayyvaitHocTh. M3n0xke bl 31ech MeTO[ BIIOJIHE
COOTBETCTBYeT ero MeTOoAy, M 3THM IIyTeM [elaTh HOBble OTKDPBITHA Bce
elre BO3MOAHO.

21. Hapapore, NOMYyYeHHBIR NPH M3YUYEHUM MUAKOCTEH, Jal TOTUYOR
K JanbHelimeMy pasmbrnuienuio. CleiyeT Take IPUHATHL BO BHUMaHUe TO,
YTO NpeficTaBleHUe GUIUYLECKU-METAHULECKO20 HENDePbl8HO20 Uel020 BIep-
BbIe 06pa3oBaioch MpH HecleJOBaHUU MuAKocTel. Brnarogapa sToMmy pasBu-
Jock ropasfio 6onee cBobonHOe U GoraToe MaTeMaTH4YeCKOe BO33peHHe, YeM
3T0 OBLIO BO3MOMHO U3 PAaCCMOTPEHHUA Jame cucTeMbl MHOTUX TBEDJBIX Tell.
W, neficTBUTeNbHO, HAYAI0 MHOTHX Ba#HBIX COBPEMEHHBIX IOHATHUR Mexa-
HHUKH, KaK, HallpUMep, [IOHATHUA NOTeHLIHana, MO#HO NpocielUTh UMEHHO
[0 3TOr0 UCTOYHHUKA.

7. HpI/IHI_[I/Il'[I:I CTaTHUKM B UX MPYMMEHEHUU
R I‘83006p83HBIM TeJlaM

1. Paccysaenus, nanomeHHble OTHOCHTENbHO MUIKOCTel, MOTYT OBITh
IpUMeHeHBI ¢ He6OILIIMMHU TOTLKO H3MEHEHHAMH U K TellaM ra3000pa3HbIM.
B sToMm cMmbIca MccneqoBaHHe Ta3oB He NpeAcTaBIfgeT BecbMa GiarogaTHOM
NOYBBI AAA MexaHUKH. Ilpy BceM TOM nepBhle miard, cHelaHHble B 3TOH
o6nacTH, HMeIOT BBICOKOE KYIbTYPHO-UCTOpPHYecKoe U obillee HAYyIHOE 3Ha-
YeHHeE.

Habaiogada conpoTHBIeHHe BO3IyXa, BeTep, U 3aMbIKad BO3IYX B KaKoit-
HUOYAL [1Y3bIph, OGLIKHOBEHHEIN 4YeloBeK MojkeT yike 3aMeTHTh, YTO BO3-
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Ayx obilagaeT cBolicTBaMu Teda. Ho Bce 3To HLIBaeT CAMIIKOM peaKo W HH-
KOTJa B 3TOM Helb3f yOequThLCA ¢ TAKOW 0CA3ATENILHOCTLIO U 0YeBHJHOC-
ThIO, KaK B clyyae Tel TBepALIX W MUIKOCTeld. 3HaHWe 3TOro, Mpasja,
CYNIECTBYET, HO OHO He OLIBAET HACTOJBLKO OGLIYHO W 06IIepacipocTpaHe-
HO, YTOGLI OHO MOTJIO HTpPaTh 3HAUMTEILHYIO poiL. B noBceqHeBHON #U3HU
0 CYIIEeCTBOBAHUM BO3AYX4a MOUTH BOBCE HE JYMAlOT.

CoBpeMeHHLIe TpEeACTABICHUA MPUMLIKAIOT 3[eCh HEMOCPEACTBEHHO
K aHTHYHBLIM. AHaKcarop AOKa3hLIBaeT TEIeCHOCTL BO3AYXa CONPOTHUBIEHHU-
€M €ro CKaTHIO B 3aMKHYTHIX TpyGKaX W 3agepaHueM BOIOI0 BIYIIEHHOTO
B Hee Boapyxa (B popme myaswipeii?) (Arist. Phis. IV, 6). llo IMnenoxay Bos-
AYyX MellaeT BOJ€ MPOHHKATL B COCY[, MOTPYMEHHLIA B BOOY OTBEPCTHEM
Buu3 (Gomperz, Griechische Denker I, ctp. 191). ®uaon Busantuiicruii
MOAL3YETCH COCYAOM, THO KOTOPOTO, MEepeBEpPHYTOe BBEpX, CHaGMeHO OT-
BEpPCTHEM, 3aKPLITEIM BocKoM. TonbKo ¢ ypaieHueM BOcKa Bofa NMpPOHUKa-
eT B MOTpY#eHHBLIA COCyl, a BO3AYX yAAlfAeTCA U3 HETO B BUAe My3LIpei.
Henwiit pAx TAKUX ONBITOB MPOU3BOOUTCA MOYTH B COBPEMEHHOM MKOALHOM
dopme (Philonis lib. de ngeniis spiritualibus in V. Rose, Anecdota graeca et
latina). B cBoeii nHeBMaTure ['epoH ONUCHIBAET MHOMECTBO ONLITOB CBOUX
MpPEAIIeCTBEHHUKOB ¢ HEKOTOPLIMU COOCTBEHHLIMU MPUGABICHUAMH, TPHU-
MbIkaf B meopuu K CTpaToHy, 3aHHMAONIEMY CPEAHEE MOMOMKEHHE MEeH Iy
Apucrorenem u JeMOoKpUTOM. AGcoaomHuas samknymas nycmoma, Tola-
raet OoH, MomeT OLITL MOJAyuYeHa TOJLKO HCKYCCTBEHHO, MEMAY TeM Kak
MHOMECTBO MajJeHLKHX MYCTHIX NMPOCTPAHCTB TaKk pachpeneleHbl Memay
YacTHIIAMH Tell, He HCKIYanA U BO3ayXa, Kak BO3OYX paclpegeieH Memay
3epHLINTKaMU Tecka. OG0CHOBLIBAETCA 3TO Tak e HAWBHO, KAk 3To Oeja-
eTCAl B COBpPEMEHHLIX 3JEMEeHTApHLIX YUeGHUKAX, MMeHHO BO3MOMHOCTLIO
paspeikeHUA W CTYIEHHA Tell, BRIIOYAA W BO3AYX (BAyBaHHE W BLICACKHI-
Banue Bodgyxa B «lepomoBom mapey). Ogun aprymeHT ['epoHa B moab3y
nyceror (mop) MemIy YacTHIlAMHU Tell 3aMMCTBYETCHA U3 CBETOBLIX Jyueii,
NPOHUKAKIUX B Body. ClefcTBHEM MUCKYCCTBEHHOTO YEEAUYEHUA TYCTOTEI
ABNAETCH, 10 ['epoHy W €ro NpealecTBEHHUKAM, Beerja NpUTHAMEHHe, BTH-
rMBaHKHE COCEAHUX YacTell Tena. JIErKkuii cocyl ¢ y3KUM TOPILIIIKOM, €CIH
BLICOCATL M3 HEro BO3AYX, OCTAeTCHA BUCeTh Ha ryGax. MomHO 3aKpLITDL
OTBEpPCTHE MalblleM W TMOrpYy3uTh cocyn B Bopy. «Eciu oTHATL Mox BOIOM
najel] OT TOPALINIKA, TO BoJa MPOHHKAET B 06pa3oBaBIIYIOCH MyCTOTY, He-
CMOTPA Ha TO, YTO ABMMEHHE MHUIKOCTH BBEpX HeecTecTBeHHO. To e AB-
JeHWe HaOMIOmaeTcH, KOrJa YeloBeK cTaBUT cebe GaHKU: MPUCTABIEHHLIE
K Tely, OHH HE TOJBLKO HE OTMAJAIOT, XOTA OHH JOCTATOYHO THMENLI, HO
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ellle BTATHBAIOT Yepes [OpLI Teda coce/lHIOw MaTepHio». [logpo6Ho Hayua-
eTcH KpUBOit cudon. Hanoinenve ero #uKOCTHIO IPH BTATUBAHUK BO3y Xa
IPOMCXOAUT BCJAeICTBHME TOTO, YTO #MHUAKOCTh CJejyeT 3a BbicachblBA€MbIM
BO3/[yXOM, «M00 CILIOIIHAA MYCTOTa HeMbiciuMay. Fean ob6a Koiena cudo-
Ha paBHOM JUIMHBI, MUAKOCTb He BbiTekaeT. «Kak Ha Becax, Boja ocraeTcA
B paBHOBecHM». ['epoH, cilejoBaTelbHO, NpejcTaBifer cebe TedeHHe HH]-
KOCTH aHAJOTHYHBIM JIBHKEHUIO [enH, nepebpoluennoit yepes 6aok. Hempe-
PBIBHOCTH CT0/0a, KOTOPBIA, [0 HalleMy MHEeHMIO, cOo31aeTcA [aBleHueM
BO3/[yXa, JIOKa3bIBaeTCA [0 €r0 MHEHHIO «HEMBICIMMOCTHIO CILIOMIHON IIyC-
ToThI». Jaiee nonpo6HO NOKA3bIBAETCH, UTO HE MeHblllee KOJIMYeCTBO BOJbI
NPUTATHBaeTCH, YBiIeKaeTcA GOJbIIUM KOJIHYECTBOM M UTO HeJb3H, COTIIAC-
HO 3TOMY NPHUHIIKIY, IPOBOAUTD BOJY 66€pI, a YTO Ipollece CBA3AH ¢ IPUH-
IUIIOM cooBiaonuxced cocy1oB. MHO#eCTBO MOPOH KPAaCHUBBIX U OCTPOYM-
HBIX GOKycoB, onucaHHbiXx ['epoHOM B ero «lHeBMaTHKe», KAK M «aBTOMa-
Tax», MMeBIIHUX I[eJbI0 OTUACTH pa3Biedb M OTYACTH BhI3BATh U3yMJeHHe,
Ipe/IcTaBIAeT CKOpee IPUBIEKATEIbHYI0O KAPTHHY MaTepHalbHOH KYJIbTY-
pbl, UeM Hay4HbIX MHTepec. ABToMaTHUYecKasa urpa Tpyd, aBToMaTHYecKoe
OTKpbIBaHUE BOPOT XPaMa U CIBILIMMbIH IPH 3TOM I'POM — BCe 3TO BellH,
He IpejcTaBiaAloNue leia Hayeu. [Ipu BceM ToMm coumntenus [epora mMHoro
coleicTBOBaNIM pacipocTpanenuio ¢usuveckux suanuit. CMm. W. Schmidt,
Heron’s Werke (Leipzig, 1899) u Diels, System des Straton, Sitzungsber.
Der Berliner Akademie, 1893.

XoTH, KaK 3T0 BHJHO U3 onucanuit BUTpyBUA, JpeBHHE UMeIH UHCTPY-
MeHTBI, OCHOBaHHbBIE Ha CT'YIIEHWH Bo3Ayxa (KaK, HallpUMep, TaK Ha3bIBa-
eMble BOJAHBIE OpPraHbl), U XOTA H306peTeHNe JyXOBOTO PY#bA OTHOCHUTCA
k 3noxe KTe3n6us v 3ToT uHCTpYMeHT Obli u3BecTeH yie ['epuke, npu Becem
TOM IIpejicTaBleHus o npupoje Bo3nyxa 6buan emfe v B X VII cTonerun upes-
BbIYaitHO cTpaHHBIMM U HeficHbIMU. He cileyeT M03TOMY YIAUBAATHCA TOMY
JNYXOBHOMY [IBHMEHMIO, KOTOpPOe BBbI3BAHO ObLIO IepBbIMM 3HAUUTEIbHbI-
MM MONBITKAMM B 3TOM Hampas/ieHud. Mel moiiMeM BAOXHOBEHHOE OMHCcAHME
oneiTa Boiluisa ¢ Bo3ayumHbIM HacocoM, KoTopoe Mbl Haxoium y Ilackains,
ecJiM Mbl KHUBO HpejfcTaBuM cebe Ty 3noxy. YTo Morio 6bITh Yy ecHee, YeM
ATO BHe3alHoe OTKPBITHE, YTO Belllb, KOTOPOH MbI He BUINUM, KOTOPYIO MbI
elBa YYBCTBYeM M HAa KOTOPYIO Mbl HMKAKOTO BHUMAHHUA MOYTH He oOpa-
nmaeM, OKpYy#aeT Hac Be3jle W Bcerja, Bce M BCA NPOHMKAET U ABJIAETCA
BaMHERIINM YCIOBHEM KU3HHU, TOPEHUA U MONIHBIX MeXaHHUeCKHX MpoIec-
coB. B nepBelit pas, nomanyit, BelMKU# 1iaT Blepej B HAYKe ACHO MOKAa3al
3/leCh, UTO eCTeCTBO3HAHHE He OrpaHMYMBaeTCA Hccie]oBaHHEM TOro, YTo
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ocAzaTelbHo, rpy6o maHo HamuMm 4yyBcTBaM. (CM. TpuloseHHe, mobaBie-
Hie 3.)

2. Bo Bpemena I'anunena ABneHHA BcachbIBaHUA, AeHCTBUA HACOCOB 06h-
ACHANW TaKk Ha3bIBaeMbIM horror vacui, CTpaxoM NMPUPOILI Mepel MyCThIM
npocTpaHcTBoM. IIpeanonarani, 4YTo nmpupoja oddagaeT cnocoOHOCThIO Me-
maTh 06pa3oBaHUIO MYCTOTO MPOCTPAHCTBA, MOML3YACH AJA HeMeIIeHHOIo
HamnoJHeHWA TAKOBOT0, eClIH OHO ofpa3syeTcd, M0G0l oKkasbIBalolelica Ha-
Jumo Bembio. Eciu He MpUHATL Bo BHUMaHHe HM Ha YeM He OCHOBaHHBIMH
CHeKYIATUBHBINH 37IeMeHT B 3TOM BO33PeHHH, TO TPUXOAUTCA MPU3HATE, UTO
OHO JI0 U3BeCTHOH cTeneHH, fefiCTBUTENLHO, H300pasaeT cCOOTBeTCTBYIONIHE
npotneccel. ToT, KTO co3fgan 3To Bo33peHue, HONKEH GBI, NeficTBUTENbLHO,
yCcMOTpeTh B 3THX mpolleccax u3BecTHBLIH mpunnun. Ho He Bo Bcex cny-
yafAx 3TOT NPUHIUN nmpuMeHuM. PacckaspiBaior, uto I'anuneit 6611 Bechma
U3yMieH, YCILIIaB clyJyaifHo 0 HOBOM Hacoce ¢ BechMa NJIWHHON Hacachl-
Batomeiica TpyO6Koit, He cyMeBIIell MOOHATHL BOAY BhHINIe 18 HTaTbAHCKHX
aokreil. CHavana oH nogymad, uro horror vacui (unu resisteuza del vacuo)
uMeeT U3MepUMYIO mpegelbHyio cuiny. HauGonblnyio BEICOTY, Ha KOTOPYIO
BoJla MozkeT OLITh TOJHATA HacackIBaHWEM, OH Ha3Bal altezza limitatissima.
l'anuneit meITancA Takie HemocpeACTBEHHO OTIpeleNUTh I'PY3, KOTOPBIH GLLI
OBl B COCTOAHWH BBEITAHYTH W3 3aKPBLITOr0 Hacoca MOpIIeHb. OMyeHHEIH 10
caMoro gma Hacoca.

3. Toppuuennu npuimea K MBICIH U3MEPUTh COMPOTHBIEHHE TYCTOTHI
PTYTHBIM CTON60M BMeCTO BOAAHOTO U OH OMHIAN MONYYUTEL CTONG, TpU-
OMU3UTeNbHO B 14 pa3 MeHbIeH NIWHBI, YeM CToJNO BOALI. JTO ORUmAHUE
ero noaTBepaun BusBuanu B 1643 r. B U3BECTHOM OMNBITE, HOCAIIEM B Ha-
cTofimee BpeMA uMmA oneiTa Toppudennu. CTekaAHHaA TPyOKa B OIUH MeTp
ONMHHBL, 3aTIaAHHAaA ¢ OQHON CTOPOHELI U HaMoJMHeHHaA PTYThIO, 3aKpLIBaeTCA
YV OTKPBLITOrO KOHIIA TanblleM W, TpUBegeHHasa B BepTUKalbHoe MoNoKeHne,
TMorpyskaeTca 3TUM KOHIIOM B PTYTh. C ymaneHWeM manblla pTYTHBIH CTON6
omyckaeTcAl U OCTaHaBIWBaeTCA Ha BhICOTe MPUOIU3UTeNbHO B 76 cM. TTocne
3TOr0 OMBITA CTalo BechMa BEPOATHO, YTO KUAKOCTH TOHUTCA B MYCTOTY
BIIOJIHE ONpe/lelleHHbLIM daBleHueM, U Toppuyennn oueHL CKOpPO AoragalnicH,
YTO 3TO 3a JaBlieHHe.

Eme pannme l'anuneit onmpemenan Bec BO3AyXa: CBECHB CTeRJIAHHBIN
cocyll, HaMOMHEeHHbIH TOTLKO BO3IYXOM, OH yAalul U3 HEro yacTh BO3AY-
Xa HarpeBaHWeM M cHoBa cBecus. TakuMm o6pa3oM, TO, YTO BO3OyX HMeeT
Bec, ObLNO yie uU3BecTHo. TeM He MeHee AnA GONLITUHCTBA Mogeit horror
vacui ¥ Bec Bo3gyxa OLLTM Beld ovyeHb Hanekue Opyr oT apyra. ¥ Toppu-
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OTTO v GUERICKE

Seremilsie Potennls: Blector- Brandeh.
Confiliaris « Crvadat M;:gticb;(lon{ul

Ye/lIH ke MBICAH 0 TOM H JPYTOM MOLIH HacTOAbKO COAM3UTBCA, YTO OH
npHiled K yOe#eHHIO, YTO Bce CBOICTBa, MpHUNHCbIBaeMble horror vacui
follee MPOCTHIM U BMOJHE MOCIeJ0OBATENbLHBIM 06pa30M MOTYT ObITh 0GBAC-
HEHBI JaBleHUEM CTON6a MUAKOCTH UNU BO3AYIIHOTO cTonba. Takum obpa-
3oM ToppHYenau OTKPHIT BO3AYIIHOE NaBleHUe U MePBHI Takme Habmogan
HU3MeHEHUs 3TOr0 JaBleHUsA MpU MOMOIMU CBOEro PTYTHOro croiba.
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IIepsbie onbiThl I'epuke

4. U3BecTue 06 onwiTe Toppuuyenau ObuLIo pacnpocTpaHeHo Bo PpaH-
nuu MepcennoMm u gomuio ao I[lackana B 1644 r. CoobiiieHrA OTHOCUTENbHO
TEOPHH ONMbITA GBIIH, MMO-BUAUMOMY, HACTOMLKO HemodHbl, 4yTo Ilackann mo-

4yBCTBOBaI HeOGXOAUMOCTEL caMoMy 06 3ToM mogymath (Pesanteur de Dair,
Paris, 1663).
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Bosnymusiit Hacoe I'epure

OH NpHUCTYNHI K NOBTOPEHHUIO ONBITA C PTYTHIO H TPyOKoii B 40 dyToB
JUIMHOM, HaNMOJHEHHOI BOJOM WM CKOopee KpacHbIM BHHOM. HaknoHeHHeM
TPYOEH OH cKOpo yGeJHICA, UTO HaA cTONGOM RHUIKROCTH, JeHCTBHUTENLHO,
CYIeCTBYeT IyCTOTa U BUIeN ce0A BLIHYA/IEHHbIM 3allHIATh 3TOT B3IJIAL
OT KECTOKHUX HallaJIoK CBOMX COOTEYeCTBEHHHUKOB. Jlerkoe monyueHue myc-
TOTHI, KOTOPO€E Kasanoch A0 TeX Mop HEBO3MOMKHBIM, Ilackanb JeMOHCTpH-
poBan Ha CTeKJIAHHOM LIIPHIE, OTBEPCTHE KOTOPOTO, 3aKPBITOE MAalbIeM,
OllycKaloch B Bo[Yy, IlOCIe uUero NOplleHb BHITATHBaAICA Ge3 ocoboro Tpy-
na. Memay npouunm, [lackane Tarme morasan, 4ro u3 (KpuBoro) cudosa,
B 40 ¢yTOB BLICOTHI M HANOJIHEHHOT0 BOJOW, NOCIEJHAA He BBHITEKAET, KOI-
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Aa cuoH HAXOJUTCA B BEPTHRAIALHOM MOJOMKEHHH, HO BBITEKAET, €CIH €ro
JOCTATOYHO HAKJAOHUTL. TOT #e PKCIepHUMeHT ObL1 NpojelaH B MeHbIIHX
pa3Mepax ¢ pTyThio. U3 Toro mse cudona pTyTh BeiTekala IpU HaKJIOHHOM
€ro MOJOMEHUHU U He BhITEKa/Na — IPH BEPTHUKAJLHOM.

B oauoit us mocaegywmux pador Ilackanb onpegeleHHO cchliiaeTCA Ha
ONBITHI B3BEIIMBAaHUA BO3AyXa, Ha [JaB/eHHe €ro CBOel THAMKECThIO U T.[.
O yKa3bIBaeT, YTO HeGOMbIIKE }UBOTHbIE (MyXH) B COCTOAHMM BHIHECTH B
MUJKOCTAX 6e3 Bpeja AadA cebA BHICOKOE JaB/leHHe, €CIH NOCHelHee TOAbKO
BCECTOPOHHE, U NIPUMEHAET ceifyac #e 3TOT PaKkT K pblbaM M HMHUBOTHBIM,
KUBYIIHM B Bo3nyxe. [maBHag 3acayra Ilackana saxiwouaerca B Jokasa-
TeJbCTBE MOJHOH aHaJOTMU Memay IpolleccaMH, 00yCaAoBIeHHBIMHU JaBJe-
HUeM KUAKOCTe (IaBileHneM BOABI), U MpoleccaMmy, 06y CIOBICHHBIMH [JaB-
JeHHeM BO3AyXa.

5. lleabim pAnom onbiToB Ilackanhb JOKa3bIBaeT, UTO PTYTh BrOHAETCH
B 6e3B03yIIHOE IPOCTPAHCTBO JaBldeHHeM BO3[yXa TaK, KaKk OHa BrOHHAET-
cA B IPOCTPaHCTBO, CBOGOAHOE OT BOJbI, JaBileHHeM Bogbl. Eciau onycTHTD
B O4YeHb I1y60KHi cocyl ¢ BOLoH TpyOKY, Ha HUMHEM KOHIle KOTOPO# Haxo-
AUTCA KOMAaHBI MeIIOK C PTYThIO, HO TaK, 4T0Obl BepXHUH KOHell TpyOKHU
BBICTyNaJX U3 BOJABI U caMa TpyOKa ocTaBajachk CBOOOJHOHN
OT BOJBI, TO BC/IeACTBHE JaBleHHUA BOALI PTYTh OyAeT moi-
HUMaThcA B CBOOOJHOI OT Hee TpyOke M TeM OoJblle, YeM
ray6ixe Mbl 6y1eM MOrpyaTh mociaefHioo. ToT e onbIT MoO-
#eT ObITH MpoJedaH ¢ CHGOHHON TPpYOKOH WiIH TPpyOKOit BHU3Y
OTKpPHITONH. BHUMaTebHOE N3y UeHHe HTOrO0 Mpollecca HaBEIIo,
oueBHHO, [lackana Ha MbICab, YTO GapoMeTpHUecKHil cTOIG
Ha BepIllMHE KaKOW-HUOY[b rophl JOAKEH CTOATb HHUIKE, YeM
Y ee OCHOBaHHUA, U UTO TaKOH cT0JIO, cleoBaTelbHO, MOHKHO
ynoTpebAATh OJ4A olpejeleHUsa BLICOTHI ropel. OH cooBIIHI
3Ty ujelo cBoeMy wypuny Ilepbe, KOTOPBIH cefiuac #e U OCYIIECTBHI OBIT
¢ xopownM yernexoMm Ha Puy de Dome (19 cenrabpsa 1648 r.).

flpnenua mputAmeHnA, HaOIIOJeHHble HA XOPOIIO MPHUCTAMOIIHX APYT
K Ipyry IJacTHHKaX, 3acTaBiafwoT Ilackais BepHYTbCA K JAaBISHHIO BO31Y-
Xa, ¥ OH WIIIOCTPUPYET UX COIPOTHBIEHUEM, KOTOPOE MEbI OllyIllaeM, Korja
OLICTPO IOAHUMAEM CO CTOJa OOALLUIYIO INIOCKYIO HIIANY. AHaJIOTHUHOE 3TO-
My fABlleHHe — IpHCTaBaHUe JepeBa Ko JHY cocyja Moj PTYThIO.

Y1068 06BACHUTH ABIEHHE UCTEUYEeHUA HMUIKOCTH U3 cudoHa moj Jeit-
CTBHMEM [JaBleHHA Bo3ayxa, [lackalb BOCIPOU3BOAHUT TO #e ABIEHHE, MOTh-
3yfich JaBienveM Bodbl. Tpybra abc (puc. 82) morpy#aercs B coCyIbl e

Puc. 81
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M U d, HamoJdHeHHbIe PTYTHIO, 060UMH OTKPLITHIMH KoJeHa-
MH ¢ U b HepaBHO# aauubl. Ecin onycTuTh Bech mputop
B OUYeHb IIyOOKHUH cocyl ¢ BoJo#, HO Tak, YTOOBI AJIHUHHAA
e omrxpuimasn TpyOGKa Bece ellle BhIIaBajdach HaJl ee yPOBHEM,

E=———=__ TO pTYTh B @ M b MocTeneHHo MoJAHUMaeTcA, oba cToaba
=i HE
& HO PTYTH COeIHHAIOTCA U HAYMHAETCA MepeMellleHHe PTYTH

U3 d B e 4epes 4YacTh cUdoOHA, HABEPXY OTKPBITYIO.
OnrwiT Toppuuennu Gui1 n3aMeHeH [lackaneMm BechMa
ocTpoyMHBIM o6paszoM. Tpy6ka, uMmeroman gpopmy abed
(puc. 83) u nmouTH BABOE GOABLIYIO JJAMHY, YeM OOBIKHO-
BeHHaA DapoMeTpHuecKad TpyOKa, HamodaHAeTcA pTyThio. OTBepcTuA a U b
3aMbIKalOTCA NalbllaMKu U TpyOKa NMorpy:aetrcAd B pTyTh KOHIOM a. Ecau
Temnephb OTHATH Maljell OT @, TO PTYTh B ¢ d MajiaeT B paCliUpeHHe y ¢, a pTYTh
B a b majaeT 10 BBHICOTHI OGLIKHOBEHHOTO HapoMeTpHUecKoro ctoaba. Y b o6-
pa3yeTcd MycToTa, BCleJACTBUe YeTro 3aMbIRalOWUI 3TO OTBepCTHe nadel] 10
foau BcackiBaeTcA BHYTpPh. EciK OTHATEL marten Takme y b, To cToabd B ab
COBepIlIeHHO NajaeT BHU3, HO 3aTO PTYTh, NOABep:;keHHas Telleph JaB/leHUIO
BO37lyXa, MOJAHUMAETCA U3 pacllUpeHHA ¢ B ¢d [0 BhICOTHI Ga-
d poMeTpuUecKkoro ctojiba. Bpaa au 6b110 BO3MOMKHO CKOMOMHU-
poBaTh ONBLIT KM NpOBepRy ero 6e3 Bo3AyHIHOro Hacoca Goldlee
NpOCTHIM U Boslee 0CTPOyMHBIM 00pasoM, YyeM 3To cienan Ila-
CRallb.
6. Uto racaetca skcnepuMenTa [lackana Ha rope, To oT-
HOCHTeJNbHO ero HaM HY#HO ellle KOPOTKO 3aMeTHThL Clely-
b tomee. [Iyeth by ecTh ypoBeHb HapoMeTpHYeCKOro cToaba Ha
c Mope U MycTh 3TOT YPOBeHb onyckaeTcA o kby pU TOAHATHH
Ha 1 MeTpoB, TAe k ecTh NpaBuabHaA Ipods. [Ipu gaanHelimem
NOJHATHUK HA M MeTPOB Mbl AOJMHBLI 0KUJATh, UTO yPOBEHb
fapoMeTpuyeckoro croaba 6yaet k - kby, 160 MBI MPOXOAUM
CJI0H BO3JyXa, MIOTHOCTh KOTOPOTO OTHOCUTCA K IUIOTHOCTH
BO3yXa B nepBoM ciaydae, kak k : 1. [Ipy noguATHH Ha BICO-
Ty h = n - M MeTpPOB COOTBETCTBY MU ypoBeHb GapoMeTpH-
YyecKoro ctoiaba Gyaet

Puc. 82

Puc. 83

lg by, — lg by
m
O " B0y b= ——(log by, — log bo).

log k log k

IIpuHIun gaHHOrO MeTo/a, CAef0BaTeNbHO, BEChbMa MPOCT U CTAHOBHT-
CH TPYZAHBIM TOJABKO Garofapf MHOrooGpasHbIM MOGOYHBIM 06CTOATEIHCT-
BaM M TONpaBKaM, KOTOpble TPUXOAUTCA NIPHHUMATh BO BHUMaHHUe.

b, =k" - by vin n =
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7. CaMble NepBOHaYalbLHbIe U MIOJOTBOPHbIe paboThl B 06IacTH a’po-
cratuku npuHagnemat Orto don ['epure. [IBHMYIIUM CTUMYIOM BCeX €ro
ONBITOB GBLIM, MO-BUIUMOMY, TIaBHBIM 06paszoMm ¢unocodhckre pa3Mblii-
deHuA. Paotan oH coBepieHHO CaMOCTOATENLHO W TONLKO Ha peiixcrar
B Perenc6ypre (1654), rae oH AeMOHCTpPHpOBAl CBOH OMBITHI, H306pETEH-
Hple B 1650 r., oH BHepBble yciabiman oT Banepuana Marhyca o0 omnbiTe
Toppuuennu. 3ToMy e COOTBETCTBYET M COBepIlleHHo ApyToil, ueM y Top-
pHYeNH, MeTO, KOTOPLIM OH M3TOTOBUI CBOH BOAAHOU GapoMeTp.

B wuwure lepure (Experim. Magdeburg. Amstelod. 1672) nepen Hamu
JKMBO DUCYETCH OrpaHMYeHHAHd TOYKa 3peHHA ero 3moxu. To, 4To OH OblI
B COCTOAHHH MOCTENEHHO OCTABUThL 3TY TOUKY 3PEeHHA M COGCTBEHHOI CBO-
eit paboToil co3aaTh NyUIIYIO, HMEHHO U CBHAETENLCTBYET O €r0 JYXOBHOM
sHepruu. C U3yMIEeHHEM Mbl BHIUM, Kako# HeOoONbIIOi MPOMERYTOR Bpe-
MEeHH Hac OTAelAeT OT HaYyYHOTO BapBapCTBa, U MBI He [JOMHHBLI MO3TOMY
YOUBIATHCA TOMY, UTO COIHATLHOE BapBapCTBO JABHT ellle HA Hac ¢ TaKoil
TAMECTDHIO.

Bo BBeJeHHH K KHHIe U B Pa3NHUYHLIX APYTHX MecTaX ee MbI Cpelu
Hay4HBIX UCCNEAOBaHUI HAXOAHMM MHOMECTBO 3aMMCTBOBaHHbIX U3 bubnun
BO3pameHH MpoTUB cHcTeMbl RomepHuKa (KoTopyIo aBTOp cTapaeTcA onpo-
BEprHYTh), MHOI'O paccy#leHuil o Mecte Heba, ajia, 0 CTpaIIHoOM cye. 3Ha-
YHTEIbHOE MeCTO B Hell 3aHMMAaIOT QHUIocodCKUE pacCyMAeHUA O MyCTOM
HpOCTpaHCTBE.

Bosayx I'epuke paccMaTpuBaeTr, Kak 3amax Tell, KOTOPOT'O MBI He BOC-
NpHHHUMAaeM TOJNbKO MOTOMY, YTO NMpPHBLIKAEM K HeMmy c gercTBa. Bosmyx
anAa Hero He sneMeHT. OH 3HaeT ero M3MeHeHUA ofbeMa moj defcTBHEM
TEeIIOTHLI M X0NoJa, ero CKUMaeMOCThL MpH MOMOLIM T'epOHOBA Ilapa, onpe-
JelfieT ero JaBleHHe HAa OCHOBAHUH COGCTBEHHBIX ONMBITOB B 20 TOKTEHl BOABI
U yKas3biBaeT Ha ero Bec, 6arojapAa KOTOPOMY IIaMA MOJHUMAETCH BBEPX.

8. Jlna nonydenud mycToThl I'eprke cHayasa monb30BancA JepeBAHHBIM
O0YOHKOM, HamoJTHeHHLIM BoJoil. Ha HUMHeM ero KoHIle ObIT YKpEIIeH Ha-
coc, ynorpebadomuiica 114 TymieHud orHA. Boga mommua Gblna mamaThb
W BbICAChIBAaThCA, ClelyA 3a MOpPUIHEM W HOAYHHAACHL cuie TAmecTH. [e-
pHKe HajeAncd, YTO MO BOJAOH oOpa3yeTcA MyCcToe MPOCTPAHCTBO. YRpeI-
JdeHHe Hacoca MHOT'OKPATHO OKa3blBalloCh HETOCTATOUHO CHIBbHBIM, TaKk Kak
BCJIe/ICTBHE BO3JYIIHOTO TaBIEHHA Ha MOPIIeHb NPUXOJUIOCh YIOTPeOIATh
3HAYUTENbHYIO CHIy, 4To0bl ero BeITAHYTh. HakoHeln, Hacoc 6bLn XOpoIIo
YHpelieH U Boja Oblia BhIKadaHa CHUIOH Tpex B3pocibix My:xsuuH. Ho on-
HOBPEMEHHO € 3THM BO3JyX € NTyMOM BOpBalcd uUepe3 Bce NMOPLI GOUOHKA
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U IIycToTa He Oblia AocTUrHYTa. B cienyioleM onbiTe HeGoMbIION 60YOHOK,
HaNoOJHEHHBIH BOAOH, MojANeskallell BbIkauyMBaHHUIO, GbIN NIOMeNleH B JpyTo#f
6oab1IKMK 60YOHOK, TOe HalloNHeHHbIH Bojoit. Ho U 37ech Boja U3 6oab110ro
60YoHKA NOCTeNeHHO IPOHHMKAala B MeHbIIHH.

Takum obpa3oM, JepeBo Okasaloch MaTepHaloM HelnpuUroaHbiM. Bmec-
Te ¢ TeM, OJIHAKO, B MocleJHeM ONbiTe ['epHKke 3aMeTHUNI HEKOTOPBHIE CIE[BI
yaaun. Torga on B3Aa Gonbiioit noablit map U3 MeN U OCMENUICA Yike Bbl-
KauMBaTh npAMO Bo3ayX. CHauana pa6oTa 1ina oueHb Jerko U xopoino. Ho
nocie HeCKONbKHUX ABUMEHHUH NOpIIHA paboTa cTana HacTONbKO TPYIHOH,
YTO HOpIIeHb ¢ TPY]OM JBUralu ABa AlOKUX paborHuKka (viri quadrati).
Korpa ke pa6ota BhIKauMBaHMA IOJBHHYJAch y#e AOBONLHO Jaleko, 1Iap
BJPYT ¢ TPOMKHUM TpecKoM cikaicA. TonbKo ¢ IOMOIILIO MeJHOTO cocy/a
COBepIlIeHHOH MapoBUAHOH GOpMBbI yJanoch, HAKOHell, IOJYYUTh IYCTOTY.
I'epuke onucniBaeT, ¢ Kakoil cuioit BO3AyX BPHIBAICA B IIap NIPH OTKPBITHH
KpaHa.

9. llocne 3TUX 3KcnepuMeHTOB l'epHKe MOCTpOMN clelHanbHBIN BO3-
OyUIHBIA Hacoc. Bbin B3AT 60nb11I0# cTeRAAHHLIN 1ap, IoMellleHHbIR B oIIpa-
BY M cHabeHHbII O0nbIoil oTaenAmIeiica Tpybkoil ¢ kpanom. Yepes 310
O0TBepcTHe MOMHO ObINIO NOMellaTh B LIap NpeaMeThl, NOAJNeHallle Hccle-
noBaHuio. A nyuineil U30NANUYU 1Iap BMecTe ¢ KpaHOM ObLI MOMeIlleH MOx
BO/IO# Ha TPeHOKHHUK, I0J KOTOPBLIM HaxoJuIcA HacTOALIUI Hacoc. Brocnen-
CTBHUH cTalH yNoTpeOaATH ellle ocoOble NpUGaBOYHbIE COCY/IbI, COEJHHEHHbIE
¢ 1IapoM, U3 KOTOPOro BEIKaUKMBalICHA BO3AYX.

ABsnenus, Habnwpasiideca I'eprke ¢ MOMOINBIO CBOETO annaparTa, yi#e
BechbMa MHoroo6pasusl. [Ipexsse Beero 6pocaroTes B riiasa 1ryM, Ipou3BOIH-
MbI#l cBOOOAHON OT BO3/lyXa BOJOM, Kor/la oHa yjaapAiach 0 cTeHKH cocyqa,
OypHOe NPOHMKHOBEHHe BO3AyXa W BOIbl B cOCy/bl DM BHE3allHOM HX OT-
KPBITHH, BblJeleHHe NOTMOUEeHHbIX AUAKOCTAMHY ra3oB IIPU BbIKaUUBaHHH,
OT/lelleHHe 3amaxa, Kak BoipaaeTcA 'epuke. [opAnian cBeua npu BbIKauu-
BaHHHM TYXHEeT NOTOMY, NoiaraeT ['epuke, 4To OHA UepraeT CBOIO MHUIY M3
Bo3ayxa. ['openne, Kak BbIpasaeTcA BIONHe onpejeneHHo ['epuke, ecTh He
YHUUTOKEeHHUe, a IIpeBpallleHHe BO3AyXa.

Konokon He 3ByuuT B nyctoTe. IITHIBI B Heil ymMupawT, HEKOTOphIE
pbIObLI pa3dyxaloT U B KOHIle KOHIIOB JonaioTcAd. BuHorpaa 6onbliie noayroja
cOXpaHAETCH B CBE#EM BH/JIe.

NnuuHaA, norpy#eHHaa B Boay TpyOKa ¢ NMOpIIHEM, HeNPpOHHIIAEMbIM
QA BO3JyXa, NpeAcTaBifAeT BoAAHo# 6apoMetp. llogHATHIH cTONG mMuUgKOC-
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TH UMeeT B AauHy 19—20 aoxTeil. Bce ABIeHKA, KOTOpble MPUIHUCHIBAMNCH
J0 Tex mop gedcTBHIO horror vacui, 06bACHAIOTCA JaBIeHHEM BO3MyXa.

Basubiit onbIT mpeacTaBifdeT B3BelllMBaHWe HANOMAHEHHOIO BO3AYXOM
¥ cBOOOAHOrO OT BO3JyXa [0C/Ae BhHIKaUYMBAaHKUA KOJMOKOAA BO3AYUIHOIO HACO-
ca. Bec Bo3yxa ObiBaeT pa3inYHbIM B 3aBUCHMOCTH OT HEKOTOPBIX YCI0BUR
(TeMnepatypsl # cocTofgHuA Gapomerpa). OnpejeaeH HOT 0 OTHOLIEHUA
Me#Iy BeCcOM BO3[yXa U BeCOM BOALI, N0 MHeHMIO I'epHKke, He cyllecTBYyeT.

Benuuaiiiiiee BmeuaT/ieHMe Ha COBPEeMEHHUMKOB OKa3ald SKCHEpPUMeEH-
ThI OTHOCHUTENbHO aaBieHuA Bo3gyxa. lllap, ciaoseHHBI U3 ABYX MOJOBHH
¥ 0cBOGO#IEHHBIA OT BO3ayXxa, ObII CO CTpaIlHLIM TPeCKOM pa3opBaH CH-
Joit 16 nomapeit. Tor e map NOABelIMBalCA M Ha HU#HEH ero moJoBH-
He YHKpelifaach yalllka BecoB ¢ 60AbIIMM Ipy3oM. Boabuioil quauvHip 3a-
KpBIT nopiiHeM. K mociaenHeMy NmpHKpeleHa BepeBKa, lepeGpollieHHAA Ye-
pe3 6J0K U pa3feleHHad HAa MHO#eCTBO BeTBeH, 3a KOTOpble TAHET MHOIO
My#unH. CTOUT COeIHHUTH NUAHHIDP C OCBOOOMIEHHBIM OT BO3ayXa KOJIO-
KOJIOM BO3AYHIIHOIO Hacoca, YTOOLI Bce MY UMHBI yIaau. AHaJIOT UUHBIM e
obpa3oM nogHuMaeTcA 60AbLIIOH Ipy3.

O myxoBoM py#ibe CO CI'YIIEHHBIM BO3ayXoM I'epuke ynmoMHHaeT, Kar
0 4YeM-TO 3HAKOMOM, M CaM KOHCTPYHUpYeT HHCTPYMEHT, KOTOPBIH MOH#HO
Ha3BaTh OYXOBBIM PYHBEM C pa3pemeHHBIM Bo3oyxXoM. [laBieHueMm BHell-
Hero BO34yXa Illap BIOHAETCA B TpyOKRY, BHe3allHO 0CBOOO#IeHHYIO OT BO3-
JyXa, B KOHIle ee oTOpachiBaeT 3aKpBLIBAIONIYIO €€ KOAHYIO IMJIACTUHKY U
BBIJIETAET €O 3HAUUTEILHOR CKROPOCTHIO.

3aKphIThie COCYbI, IPUHeCeHHbIe HAa BEPIIMHY I'OPbl U TaM OTKPBITHIE,
BBIJENAIOT U3 ceGA BO3YX, a NepeHeceHHbIe 00paTHO BHU3 BcachiBaloT BO3-
nyx. Baarogaps 3TuM M IpyruM onbiTaM I'epuke y3HaeT yIpyrocTh BO3AY-
xa.

10. UccaepoBauusa I'epure 6b11u npopodaensl gatee P. Boiaem B AHr-
auu. Emy ocranoch npubaBUTh JUIIL HEMHOI'O HOBBIX ONMBITOB. OH Habuaio-
JlaeT pacnpocTpaHeHUe cBeTa B MyCTOTe U JeficTBHe MarHuTa yepe3 mycroe
NpOCTPAHCTBO, 3a#UraeT TpyT IPH MOMOIIY 3aUTraTelLHOI0 CTek/1a, HoMe-
maeT 6apoMeTp Mo KOJOKOI BO3JYIIHOIO Hacoca U NepBLIf BBOAUT BeCOBOR
MaHoMeTp. OH mepBbIft HabaloJaeT KUINEHUE TeIlIbIX HUIKOCTEH M 3amep-
3aHMe BOJBI DU BHIKAYMBAHUHK BO3JYyXa.

H3 oObmenpuHATHIX B HacTOAllee BpeMf ONLITOB ¢ BO3AYIIHBIM Haco-
COM MBI YIIOMAHEM elle 00 ONbITe MaleHUA Teld, KOTOpPLIH B IpocToil popme
noaTBep#ijaeT B3raa] ['anuaed, yTo TA#eAbIe U JlerKUe Teja NajaioT ¢ TeM
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e YCRODeHHeM, Kor[a ycTpaHeHo COIPOTHBIeHHe Bo3AyXa. B cTekndaHHoON
TpyOKe, U3 KOTOPOH BhIKayaH BO3JyX, HAXOJAUTCA CBHHIOBLIA IAapUK U KY-
couek Gymaru. Horjga TpyOra mocTapieHa BepTHKaIbHO U 3aTeM OBICTPO
nosopauyuBaerca Ha 180° (0Kono ropu3oHTaNbHOR O0CH), 0ba Tena 0JAHOBpe-
MeHHO OKa3bIBaIOTCA Ha HU#HEM KOHIe TPYOKH.

Yto RKacaeTcA JaHHBIX KOJMHYECTBeH-
HBbIX, TO OTHOCHTEIBbHO MX Mbl YIOMAHEM
TONBKO, YTO JaBleHHe BO3AyXa, YPaBHOBe-
HIeHHOe PTYTHBIM CT0I60M B 76 cM, OyaLyuHt
IIOMHO#€HO Ha y/elbHbI#l Bec pTyTH 13,59,
naet 1,0328 kr Ha 1 cm?. Bec ThicAuH KYO.
caHTUMeTpoB Bo3ayxa npu 0°C u 760 mMm
JaBneHus cocTapifet 1,293 rpamma, U cooT-
BETCTBYIOUIUNA y/IeJbHBIA BeC, OTHECEHHBIN

Puc. 84 R Boze, coctaBrader 0,001293.

11. T'epuke 3HaX TONBKO 01U H Bo3AyX. Jlerro cebe npeacTaBuTh Npo-
M3BeJleHHOe BlleyaT/eHHUe, Korja Biaskk B 1755 rofy OTKpPbLI YTIEKHCIOTY
(crymeHHbIA Bo3ayxe), a RaBenaum B 1766 rogy — Bogopon (roprounit Bos-
AYX) ¥ 38 BTUMH OTKPHLITHAMH BCKOpE NOC/IeJ0BalIM aHaNOTHYHbIe IpYTHe.
Pasnuunble ¢U3HYecKHe CBOMICTBa ra30B BeChMa XapakTepHbl. Boabinoe He-
paBeHCTBO uX B Bece Dapajieil HarIAJHO NPeACTABUI B ClIeJyIOlEM Ipe-
KPacHOM NeKIIMOHHOM omnbiTe. Kcnu nofiBecuTh Ha Becax JBa ctakaHa A, B,
OJIMH OTBEPCTHEM BBepPX, a IPYToil OTBepCTHEM BHHU3, H YCTAHOBUTDH PaBHO-
BeCHe, TO MO#HO B IIePBBI BINBAThb THAMEIYIO YTIIEKHCIOTY CBepXy, a BO
BTOpOif — JIerkuil Bogopo cHU3Y. B ofoux c1ydanx Yamku BeCOB OTKIOHA-
I0TCA B HallpaBlieHHH, YRazaHHOM cTpelkoil. B HacToAllee BpemMA BIMBaHHe
ra3oB MOMHO c/lelaTh, K&K U3BECTHO, IPAMO BHAMMBIM IIPH IIOMOIIH ONTH-
veckoro mMetoza (Schlierenmehode).

12. Bcrope nocie oTRpbITHA onbiTa Toppudennu GbITH CoeNaHbl IONBIT-
KH BOCIONb30BaTbcA obpasyiolleiica 31echk mycToToi. IpyruMu crnoeamu,
IBITATUCh KOHCTPYHPOBATDh TaK Ha3biBaeMble PTYTHBIE BO3AyIIHbBIE HACOCHL.
ITH NONBITKH YBeHUYAINCh, KAK U3BECTHO, 3aMeTHBIM YCIIEXOM JIHIIb B Te-
yerne XIX ctonerusa. CyinecTByIONIHe B HACTOAIIee BpeMA IPUOOPEI 3TOTO
poia cyTh COGCTBEHHO GapoMeTphl ¢ GONBIIMMH pacIHPEeHHAMH B KOHIE
TpYOKH M HeNOCTOAHHOH Pa3HOCThIO YPOBHA 06OMX ee KOHIOB. PTyTb Hc-
HONHAET pOJb MOPIIHA B 0OBIKHOBEHHOM BO3/JyIIHOM Hacoce.

13. Cuna ynpyroctu Bo3ayxa, HabGmonaBmasca I'epuke, 6vl1a moapo6-
Hee uccienoBaHa Boitnem u Bnocnencteun MapuorTom. 3akoH, HaiiieHHBIH
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o6orMMH, 3aKJaO4aeTcd B clefyoolleMm: ecan V ecTh obbem
JaHHOT O KOJIMYecTBa BO3Ayxa, a P ero jJaBjleHde Ha efiu-
HUIY TIOBEPXHOCTHU CTEHOR cocyna, TO Npou3BeneHue V - P paB-
HO TMOCTOAHHO# BeanuuHe. Ecan o6bem Bo3myXxa yMeHbIIaeTcA
HaMoJIOBUHY, TO JaBjeHHe BO3/lyXa Ha eJHHHULY NOBEPXHOCTH
BO3pacTaeT B/iBOe; ecii 00beM TOro #e KOJMYEcCTBa BO3/AyXa
ylIBauBaeTcH, TO JlaB/leHHe yMeHbIllaeTcH BABoe U T.JA. B mo-
cilieflHee BpeMA HEKOTOpbIE aHTJHIICKHe aBTOPBI ¢ MOJHBIM OC-
HOBaHMEM YKAasbIBalHl Ha TO, YTO OTKPBLI 3akoH He MapuorT,
a Boitap, xoTA 06BIKHOBEHHO OH HOCHT Ha3BaHHe 3akoHa Ma-

Puc. 85

puorTa. HysHo eme 1o6aButTh, uto Bofnb 3Hat y#e o TOM, U4TO 3aKOH 3TOT
He BIIOJHE TOYeH, Me#AYy TeM Kak MapHOTTY 3To, NOo-BUAHUMOMY, He GBLIO

HU3BECTHO.

Meton, koTopomy ciaepoBaa MapuorT, Korja oH OT-
KpPBIBaJI 3TOT 3aKOH, ObLI BecbMa npoctT. HanoaHus TpyGku
ToppHuue/JK JUIIbL OTYACTH PTYThIO, OH M3MepHJ OcTaB-
muiicA o6beM BO3AyXa M ¢ 3TUMH TpyOkamMu mnpojenaln
onbiT Toppuruenan. Torga oH Noay4ua HOBbIE 06beM BO3-
AyXa W, 3a BBIYeTOM PTYTHOro ctojba u3 6apoMeTpudecKkoil
BBICOTHI, HOBOE JaBlleHHe, ITOJ KOTOPBIM HaXOJHIICA Telepb
TOT e BO3TYX.

Jad crymenud Bo3ayxa MapHOTT noab3oBaiica cUBOH-
HOH TpyOKOH ¢ BepTHKaJIbHBIMHU KOJEeHaMH, U3 KOTOPBIX 0]-
HO, 6ojlee KOPOTKOeE, coflep#Aiano BO3AyX U OblJIO HaBepXy 3a-
KpBITO, a BTOpOe, Goslee IIMHHOE, COAEPAJ0 PTYTh U HMe-
10 BepXHUH KoHel OTKPBITHIA. O6beM Bo3dyXa OTCUUTHI-
BajcA Ha TpyOKe ¢ ieleHUAMH M K HabaromaeMoll pa3Hoc-
TH ypPOBHeH pTYTH B 000HX KojdeHax npubaBidiach AJHHa
6apoMeTpHueckoro ctoiba. B HacTodmee Bpema oba pAna
OMBITOB NpocTeHmKUM 06pa3oM OCYIeCTBIAITCA clefyo-
muM obpasoMm. lluauHapudYeckasd cTeRIAHHaA TpyOka rr
¢ 3aKpBITHIM HaBepXy KOHLIOM VEKpellJ/leHa Ha BepTHKalb-
HOM MacmiTabe M KaydykoBo# TpyOrod kk coeamHeHa co

Puc. 86

BTOPOIi OTKPBITOM CTERIAHHON TpyORoi r'r', KOTopaAa MoHeT mepeMelaTh-
cA Ha ToM e Maciitabe. Eciy HanodHUTh TPYGKM JAHIIb OTYACTH PTYTHIO,
TO, MepeABUrad TPYOKY r'r’, MOMHO MOJAYUYHTH MHOGYI0 Pa3HOCTh YPOBHeR
pTyTH B 06eux TpyOKrax U Haba0JaTh COOTBETCTBEHHbIE H3MeHEeHUA 06 beMa

BO3JIyXa, 3aKJIKUYeHHOro B TpyGKe rr.
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Bo BpeMsa cBoux ucciefdoBaHHil MapHOTT 3aMeTHs, YTo M HeGoJsbllioe
KOJIMUeCTBO BO3yXa, COBeplIeHHO 060cob/leHHOe 0T 0CTalLHON Macchl BO3-
gyxa W, cileJoBaTelbHO, He 3aBUCAIee OT ee Beca, BCe ke MoJJeps;KHBaeT
ypoBeHb 6apoMeTpHUecKoro cToiba, eclM 3aMKHYTh, HallpUMep, OTKPHITOE
Koleno 6apoMeTpHuueckoit Tpy6krH. [IpocTtoe o6bAcHenHe 3Toro hakrTta, Ko-
TOpoe OH, KOHEUHO, ceifyac ke M Halllell, 3aKJIOUYaeTCHA B TOM, UTO IO TOIO,
Kak Oblia 3aKpbiTa TpyOKa, BO3AYX ObLI yike HACTOJILKO CiKaT, YTO OH MoOr
YPaBHOBeCUTh JaBlleHMe Hapy#HOIo Bo3gyXa M, cleloBaTelbHo, obiagan
TOIO #e YIPYTIOCThIO.

Urto racaeTcA nogpobHocTell yeTpoiicTBa U yHoTpe6ieHUA BO3AYIIHEIX
HAcoCoB — MOAPOoOHOCTEH, Jerko NOHATHBIX ¢ TOYKH 3peHUA 3aKoHa Boit-
1A8—MapuoTTa, To MbI 3ech B HUX BXOAUTEL He OyaeM.

14. Ham ocTaeTcH ellle TOJALKO 3aMETUTh, YTO OTKPLITUA B 06J1acTH a3-
POCTAaTHUKHU IPeACTaBIAIN TaKk MHOI'O HOBOI'O U UyAeCHOI'0, YTO UCXOAAIURA
OT HUX UHTeJNIeKTyalbHbIH CTUMYJ HUKaK He cllelyeT OLleHUBaTh CAULIIKOM
HHU3KO.



Faasa 11
PaszBuTuUe NPUHIIUIIOB TUHAMUKH

1. Pa6ots! I'anauiesn

1. llepeiineM Teneps K o6cymaeHHIO ocHOB AnHaMUKH. [locneaHAd ecTh
HayKa BIIOJHe coBpeMeHHaA. Bee, 4TO cienaHo ApeBHHMH H MMEHHO I'peKa-
MH B 06J1aCTH MeXaHHKH, OTHOCHTCH K cTaTHKe. 3al0MeHbl GBIIH OCHOBLI
AMHaMUKM Jumb FanuneeMm. YToOnl cornacHThCA ¢ 3THUM yTBeEp#IeHUEM,
JA0CTATOYHO PAcCMOTPETh HECKOIBKO MOJOMKEHUH apHCTOTEIHKOB U3 3MOXH
lanunes. InA o6ObACHEHUA MaJeHUA THMKENOro Tela U MOJHATHA BBEPX Jer-
KOro Tena (HalpuMep, B IUAKOCTAX ) IPHHUMATOCh, UTO Kam Jad Bellb HILeT
CBOEro MecTa, MecTO e TAMKENBbIX Tell HaXOJHTCH BHH3Y, 8 MeCTO IeTKUX —
HaBepxy. [BHMeHHA ObINK pa3felleHbl HA ecTecTBeHHBIE, KaK, HAlNpPHUMeD,
JBUIKeHUe MajJeHUA Tel, i HacHJIbCTBEHHBIe, KaK, HAalpUMep, ABHKeHHe 6po-
MeHHOro Tena. I3 HeKOTOPBIX, HEMHOTHUX MOBEPXHOCTHBIX JAHHBIX OIBITA
U HaOmoJeHUH dunocodcK BEIBOAMIOCH, UTO TAMKENbIE Tela najarT GeIcT-
pee, a 6olee NerKie — MejAlleHHee, HIIM TOUHee, YTO Tela G0IBIIOTO Beca Ma-
1aroT GhICTpEE, a Tella Manoro Beca — MeJlIeHHee. Y3Ke OJHO 3T0 J0CTaTOYHO
AICHO TMOKAa3bIBaeT, UTO MO3HAHUA APEBHUX, H HMEeHHO T'DEKOB, B JHHAMHUKE
ObLTH BechbMa He3HAUHTENBHBI M YTO 3Jech [0 3aJ0MeHUA OCHOB BBINANO
Ha JI0JIO JHIIb HOBOTO BpeMeHH. YacTo U ¢ pa3IHYHBIX CTOPOH YKa3bIBaloCh
Ha TO, uTo 'anuneil cCBOMM MBINIIEHHEM MPOJOMIKAN JAel0 CBOUX BBIJAIOIIHX-
CA MpeAllecTBeHHHUKOB. MBI M He XOTHM 3[lech BOBCe OTPHIATh 3TOr0, HO
Bce e JOMKHBI yKasaTh Ha To, 4To ['anuneil 3HauMTeNnbHO MpPeBOCXOAUN
ux Bcex. BennuailmuMm npejmecTBeHHUKOM [anuned, o KOTOpoM y Hac yme
Gblna peub B Apyrom mecte, 6bun Jleonapio ga Bunum (1452-1519). Ho
ero paboThl He MOTJH OKa3aTh BOBPEMA CBOe BIMAHHME HA XOJ Pa3BHTHUA
HayKH, H60 OHH CTajlH OTYAacTH M3BEeCTHHIMH JIHIIb Mocie 060HapOIOBaHHA
ux Benrtypuem (1797). JleoHapio 6bl10 M3BECTHO OTHOLIEHHE BpPeMeH Ia-
JeHHA Tel Mo JJIHHe M BbICOTe HaKJIOHHOW miockocTH. llpunuchiBaioT emy
HHOT[a TaKe 3HaHHe 3aKOHa HHepIUH. B H3BecTHOM MHCTHHKTHBHOM 3Ha-
HHUH MHEpIWH HavyaBIIerocd JBHMeHHA Helb3A GyJeT OTKa3aTh HH OJHOMY
HOpPMAaJbHOMY YeJOBeKY. JleoHapAo momen, mo-BHIUMOMY, HECKONBKO Janb-
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me. OH 3HaeT, UTo U3 cToiba HANOMEHHBLIX APYT HA JApyra lIalleK MOKHO
BHIOUTL OJIHY, He NpPUBEAA B JBUMeHUe ocTanbHbiXx. OH 3HaeT, 4To Telo,
npuBeleHHOe B JABUMeHUe NpuU Gollee cnaboM CONPOTUBIEHUU, TBUTAETCHA
Jonblie, HO OOBLACHAET 3TO TEM, UTO TeNO CTPEMUTCA HPOUTU TY IJIUHY
IyTH, KOTOpafA COOTBETCTBYeT MaHHOMY €My UMIYIhCY, U HUTJE OIpeje-
JeHHO HE FOBOPUT 00 MHEPLUHU NBUMEHUS B CIyvall HOTHOr0 YCTpaHeHUA CO-
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nporusieHun. (CMm. Wohlwill, Bibliotheca mathematica, Stockholm, 1888,
crp. 19). Benegertu (1530-1590) 3HaeT ycropeHHe [BUMEHHA AAAOUEr0
Tela U CBOJUT €ro K CIOMEHHIO UMNyabcoB TaAmecTH («Divers. Speculat.
math. et physik. liber», Taurini, 1585). dBumeHre GPOLIEHHOr0 Telda OH
NPHUIHCHIBAeT HE BIHAHHUIO CPENbI, MOJOGHO eNpUIaTeTHKAaM, a «BIOMEHHOM
cune» (virtus impressa), He YACHMB cefe OJJHAKO BIOJHE 3TOH MPOGIEMBI.
Bor k BeHepeTTH melicTBHUTeNbHO PHMBIKAN, NO-BUIUMOMY, ['anuneil, Tax
KaK IOHOMIecKHe ero paGoThl MMelM MHoro obimiero ¢ patoramu Beneper-
TH. U Tanuneii npuHIMaeT Takylo «virtus impressay, HO OH IpeACTaBIAeT
cefe 3Ty cCHIy ellle YMeHbIIAIOIIEHcA, H ToabKo mociae 1604 roma oH, Kak
nonaaraeT Wohlwill, BonHe yAcHUA ce6e CBOM 3aKOHLI TTaJeHUA Tell.
Vailati (Atti della R. Accad. di Torino, vol XXXIII, 1898), noapo6Ho
3aHUMaBIINiicA oleHKOH pafoT BeHeleTTH, HAXOOUT TIaBHYIO €r0 3aciyry
B TOM, YTO OH IOJBepraeT MaTeMaTHUYECKU-KPHUTHUYECKON MpOBepKe H HC-
NpaBAeHUIO B3TMAILI ADUCTOTENHKOB B NbITAETCHA BCKPBITh HX BHYTpPEHHHE
NPOTHBOPEYNA, YeM OUHIIAETCH OYBA ANAA JaibHefllllero pa3BUTHA HayKH.
JonylieHne apHCTOTENUKOB, YTO CKOPOCTh MaJeHHA Ted o0paTHO MpoHop-
[HOHAJBHA MIOTHOCTH OKpPY:Kalolled cpefbl, OH NMPHU3HAET HENPaBHIbHEIM
U TONBKO B CIEHAJbHBIX CcIydaAaX BooGile Bo3MomHBIM. CKOpOCTh Majie-
HHA MOPOMOPIHOHANBHA P — ¢, [JIe p €CThb Bec Tela, a ¢ AaBlIeHHe Ha HEro
BBepX B JaHHOiI cpefe. Ina Toro, HanpuMep, 4TOGEI B cpeie BABOE GoabLIeit
MIOTHOCTH CKOPOCTHh MaJleHNA YMeHbIIUIachk BABOE, JOMMHO CyI[eCcTBOBAaTh
ypaBHeHue p — g = 2(p — 2q), 4TO BepHO ToabKO mpH p = 3q. Ten aez-
kux caMux mo cebe and BeHefeTTH HeT; OH M BO3AYXY HPHUIHUCBHIBAET H Bec
U faBieHue BBepX. Tena Toro e BelllecTBa, HO He PaBHOH BeIHWYHHEI Ha-
Jai0T, MO €r0 MHEHHIO, ¢ paBHOH cKopocThio. OH MPUXOJUT K 3TOH MBICIH,
npeacTaBifd cefe MajleHHE pasHblr Teld 3TOrO poja PAAOM cHadana cBobom-
HO, a IOTOM B CBA3H ApPYT C APYTOM, YTO IBHMEHHUA HU3MEHHUTb HE MOMET.
B sToM oH mpubnumaeTcAd K Touke 3peHHA [anumes, ¢ Toil TombKo pas-
HHUIell, YTO mocaeAHUl Bee e raybie mMoHMMaeT Aeno, 4em nepsbrit. Ho
He cBoOojJeH DeHeneTTH M 0T HeKOTOpHIX 3a0ny#AeHuil. Tak, oH monaraer,
YTO CKOPOCTH TAaJIeHHUA Tel paBHOH BEMWYHHEI U paBHOM GOPMBI TPOMOPIHO-
HalbHa UX Becy, UX MIOTHOCTH. THTepecHE! €ro paccy# IeHUA 0 Tpalile, KaK
U MpeJcTaBIeHUA ero OTHOCUTENBHO KojieGaHUA Tela OKOMO LEHTpa 3eMIH
B IPOXO/IAllleM Yepes eHTP 3eMJIH KaHale — MNpeAcTaBIeHU A, IPOTHUB KOTO-
PBIX Majo MOM¥HO Bo3pa3uTh. Tena, GpouieHHbIe B TOPU30HTAIBHOM HallpaB-
JIeHHH, Me[JIeHHee Kak OyATo npubammaioTca K 3eMiae. Ha aToM ocHOBaHHH
DBeHeneTTH mpHHHMaeT yMeHbIIeHHe TAMECTH M y BOMYKa, Bpallaiollero-
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cA BOKPYT BepTuKalbHolf ocu. Tar oH He paspelllaeT 3arajJok clolHa, HO
NOATOTOBIAET NMOYBY JIIA UX PElIeHHA.

2. Counnenue «Discorsi e dimostrazioni matematiche», B koTopom I'a-
aunefl coofmaeT 0 MepBOM CBOeM JHHAMHYECKOM HCCIeJOBAHHK 3aKOHOB
najieHuA Tell, Oblio oOHapofoBaHo B 1638 roay. CBexuil, Honee coBpeMeH-
HBIH OyX, XapaKkTepuaywiuil Lanunen, ceifuac e N1poABIAETCA B TOM, UTO
OH He CIpallllBaeT, noiemy NajalT TAMeENble Tella, a 3aJaeTCA BOIPOCOM,
Kaxk OHH NajalT, N0 KaKUM 3aKOHAM [BHKETCA CBOOOJHO Najawllee Te-
10?7 Urobbl HAWTH HTOT 3aKOH, OH BHIOMpAET CIEAYIOMUIN NYyTb: OH jenaeT
pasNHuHbIEe JONYLIEHHA, HO Ha 3TOM He OCTaHaBINBaeTcA, NogoGHO Apuc-
TOTEIIO, a NBITAETCA Y3HATH Ha ONBbITE, BEPHBL M OHH, NPOBepAeT UX Ha
OIBITE.

[lepBoe BO33peHHe, K KOTOPOMY OH MPUXOAHT, 3aKIIOYaeTCA B CIeyl0-
meM. EMy KaskeTcA JOIMyCTHMBIM, YTO CBOGOIHO Najialollee Teno JBHraeTCcA
Tak (BBHAY TOr0, YTO CKOPOCTH JIBUMEHHA €ro, OYeBH/IHO, IOCTOAHHO BO3-
pacTaer), 4TO 3Ta CKOPOCTb BO3PacTaeT BJBOE C MPOXOKACHHEM ABOWHOIO
OyTH, BTPoe — C IPOXOKJeHHEM TPOHHOrO MYyTH M T.[., OAHHM CIOBOM,
YTO AOCTHTHYThIe CKOPOCTH BO3pacTalT NPOIOPIHOHAILHO NPOIeHHBIM
nyTaM. [Ipesae yeM NPUCTYNHUThH K NpPOBepKe 3TOTO JONYIIEHHA Ha OIbI-
Te, OH 06CysK/JaeT ero NOTHYECKH, HO 3allyThIBaeTCA NMPH 3TOM B JOHHOM
sarnovyennd. O roBopuT cebe, YTO eCNH TeN0 NPH AAaHHOM MPOHJeHHOM
IpOCTpaHCTBE JOCTHUTIIO JaHHOW CKOPOCTH, P ABOIHOM NpPOHIeHHOM Ipo-
CTpaHCTBe — [JBOMHOH W T.[., €CIH CKOPOCTH BO BTOPOM cClIydae BJBOE
fonb1lle, YeM B MEPBOM, TO ABOMHOH NyTb NPOXOAUTCA B TO K€ BPEMA, UTO
W ofHOKpaTHbIA. Ecnu npeacTaBuM cebe npu JBOHHOM NpOCTpaHCTBE MPOii-
JeHHO! TOIbKO NEPBYIO NONOBUHY €ro, TO Ha BTOPYIO IIOJIOBUHY IIpUJETCA
Kak OyaTo 0 BpeMeHH. [IBHMeEHHe NaJeHUA Tel MOMET MPOUCXOIUTh TOrAa
Kak 0y/TO MTHOBEHHO, YTO IPOTHBOPEYUT He TONBKO CAeNaHHOMY [0IYIe-
HHUIO, HO B O0YeBHJHOCTH. K 3TOMY CBOeoOpa3HOMY NOMHOMY 3aKIIOUEHHIO
MBI BepHEMCH ellle BIOCNEICTBHH.

3. Haiina, kak eMy Rasaloch, YTO 3TO AONyIleHHe HelpaBUIbHO, [ann-
neil fenaeT Apyroe JoNylleHHe, 8 IMEHHO, YTO JOCTHraeMafA CKOPOCTh Npo-
NOopIHOHANbHA BpeMeHH NajleHHA Tel. Eciu Telo najgaeT B TeYeHHe OIpe/ie-
JeHHOT0 BpeMEHH U 3aTeM ellle pa3 najaeT B TeueHHe BpeMeHH BJIBoe 00b-
Iero, TO BO BTOPOM CIIydae OHO A0JHHO JOCTHUYb BJBOE GOIbIeil CKOPOCTH,
yeM B nepBoM. I[[poTHBOpeuyHA oH B 3TOM JONIYUIEHHH He HAIleNl U MOTOMY
NPHCTYNHI K NPOBEpPKe ero Ha onbiTe, YTO6bI yOeAUTbCA, COBMECTHMO IH
oHOo ¢ HabmogaeMbIMH ¢akTaMmu. HomymeHue, 4To JOCTH;KHMafg CKOPOCTH
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nponopiioHalbHa BpeMeHH MageHUA Tel, TPyAHO ObLIO MPOBEPUTH HemMo-
cpeacTBenHo. Jlerde 3aTo GbLI0 UCCNEN0BATh, M0 KAKUM 3aKOHAM BO3pacTaeT
npoiiieHHoe paccTofliie BMecTe ¢ BpeMeHeM najgeHun Tel. ['anuieii BbiBen
MO3TOMY U3 CBOEro JOMYIeHUA OTHONIeHUE MeKIYy MPOUJeHHbIM paccTof-
HUeM U BpeMeHeM MajleHUuf U 3TO OTHOIIEHUe TOoJBepr MpOBepKe Ha Oflbi-
Te. DTOT BbIBOJ MPOCT, HAIrNAAEH U BrojHe npaBuieH. [IpoBeas mpaAmyio
JAMHUIO, OH OTpe3aeT Ha Hell yacTu, U3oGpakaloian Mpoiieliide BpeMeHa.
B KOHEYHBIX TOYKAX 3THUX OTPE3KOB OH BOCCTAHOBIAET MEPNEHIUKYIAPDI
(opaMHATBL), KOTOPbIE U MPEACTABIAIOT JOCTUraeMble cKOpocTH. OTpesok,
nanpumep, OG muuuu OA o3navyaer BpeMd majeHuf, a COOTBETCTBYIOIIUIA
nepneHJUKyIAp GH — NOCTUTHYTYIO CKOPOCTb.

Ecnu o6paTuM BHUMaHUEe HAa CKOPOCTHU, TO BMecTe ¢ ['anuiieeM Mbl 3a-
MeTuM cregyioiiee. BosbMem moment C', B KoTopbli mporiia monosuna OC
Bpemenu nagenun O A, U Mbl YBUAUM, 4To cKopocTh C'D cocTaBnfieT TakH#e
MONOBUHY KoHe4dHoU cropoctu AB.

Pacemorpum Tenepb aBa gpyrux momenrta
U G, HaxopAllUecH Ha PABHOM pACCTOAHUU [0 B
u nocine mMomenta C, U Mbl 3aMeTUM, YTO CKO- H
poctb GH Gonbite cpedueil ckopoctu CD na Ty F
e BeTUYUHY, Ha KOTOpYIO ckopocTh EF Meib-
me ee. Ramgomy momenty do C' coorBeTcTByeT O ECG A
paBHO oTcroAmuil or C' MOMEHT Tociie MOMeH-
ta (. TakuM oGpa3om, To, 4ero He XBaTalio B mep- Puc. 87
BOIi MONOBUHE NBUMEHUA CPABHUTENBHO C PAGHO-

MePHbIM NBUMEHUEM CO CKOPOCTbIO, PABHON MOJOBUHE KOHEYHO CKOPOCTH,
GbLIO [OTIONHeH0 BO BTOPOH monoBuHe. Mbl MoeM MO3TOMY CUUTATH, YTO
npoiiieHHoe paccrofinue GbLIO cllenaHo paBHOMEPHBIM JIBUMEHUEM €O CKO-
poCTbIO, paBHOU TONOBUHE KOHEUYHOH ckopoctu. Ecnu mosTomMy mpumem,
YTO KOHeYHafA CKOPOCTh v MPOMOpIHOHAILHA BpeMeHU MajeHud ¢, TO MbI
nonydaeM v = g -t, rge g 03HadyaeT KOHEYHYIO CKOPOCTh, JAOCTUHUMYIO
B eIMHUIY BpeMeHu (Tak HasbiBaeMoe ycropenue). Ilpoiisientoe paceron-

gt gt’

HUE § JIaHO, CIE/IOBATENbHO, B yPABHEHHH 5 = - -tumm s = =5 Takoro
poia OBUMeHHe, B KOTOPOM, COTVIACHO TPeNoI0#eHUI0, PABHBIM BpeMeHaM
COOTBETCTBYIOT Bcerja paBHble NpUpallleHUA CKOpocTell, Ha3bIBaeTCA pas-
HOMEpHO YCKOPeHHbIM TBUHEHUEM.

ComocTaBUB BpeMeHa MaJeHUA, KOHeUHble CKOPOCTH U MpoiifeHHbIe
paccTOAHUA, MBI OJyYaeM CIeIyIONy0 Tabluiy.
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4. CBA3b Memay ¢t M 8 MoieT ObITb IIPOBEpeHa PKCIEePHMeHTAalbHO,
U 70 lanuieii caenan cnocoGom, KOTOPHI MBI ceiidac OMUIIEM.

IIpeaBapuTelbHO HY#HO 3aMeTHTh, UTO TeX NO3HAHUI U NOHATHIH, KO-
TOpble B HacToflllee BpeMfA HaM CTOJb IPUBbIYHLL, B TO BpeMf COBCEM He
6b110, 1 lanuaero mpumnock JAHIIL pa3BUTb UX LA Hac. IlosTomy oH He
MOrI' JefcTBOBaTb TaK, KaKk Mbl B HacTosflllee BpeMA AelicTBYyeM, a JOJHeH
6b11 n36paThb Apyroi myTh. CHavala OH NBITAaeTCA 3aMeAJIUTh JBHKEHHe Ia-
JeHuA, YToObl HMETh BO3MOMHOCTD Jyulle ero HadawoAaTs. OH Habaogaet
lIaphbl, CKaTbIBAOLIMECH 110 HAKJIOHHON IVIOCKOCTH, IPUHKUMAaA, YTO YMEHb-
IIaeTcA IPU 3TOM TOJNbKO CKOPOCTh ABUEHUA, HO ¢dOpMa 3aKOHa NajeHUsA
IIpY 3TOM He MeHAeTcA. Eciy, HaurHasA 0T BepXHero KOHIa HaKJIOHHOH I1oc-
KOCTH, Opanuch oTpe3ku gaud 1, 4, 9, 16, ..., To coOTBeTCTBYIOLIKE Bpe-
MeHa NajJeHUA JOJHbl OblIM ObITh BhIpasieHbl uuciaamu 1, 2, 3, 4, ...,
yTo u noaTBepauiock. HabarogaTe sTa BpemeHa lanamiero yjganoch Bech-
Ma OCTPOYMHbIM crnocoGom. YacoB B coBpeMeHHo#l HaM ¢opMme Torja He
Ob1710, CO3JaHKe UX CTall0 BO3MOHBIM TOJbKO Ha OCHOBAaHUHU JAHHBIX JHMHA-
MHKH, ycTaHOBIeHHbIX ['anuieeMm. Mexannueckue e yackl, GbIBIIKME TOTJa
B ynorpebaeHuH, ObLIM BeCbMa HETOYHEL M I'OJUIUChH TOALKO LI U3BMEPEeHUA
60JbIIKMX NTPOMEKYTHOB BpeMeHU. Kpome Toro, 661K B yroTpebiaeHHH 60/b-
el yacThbi0 BOAAHLIE M IeCOYHbIE Yackl, Hacaeue ApeBHOcTH. I BoT [ann-
feil M3roTORIAET IpoCcTeRIMM 00pa30M TAaKOI'0 poja 4yachl, IPUCIIOCOOUB UX
1A U3MepeHUA HeGOIbIINX [IPOMEeMYTKOB BPeMeHH 0COO€HHBIM, HeoOblu-
HEIM Torja o06pa3oM. Yachkl 3TH COCTOAJNM W3 HAIOJHEHHOI'0 BOJOW cocyna
60/bLI0I0 NOIEPEeUHNKA C MEeJIKHM OTBEPCTHEM Ha [JHe, KOTOpOe OH 3aKphbl-
Bau naiabiieMm. Korja map HaunHaJI cBOe JIBHMEHHE [0 HARIOHHOH INIOCKOCTH
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OH, OTHAB Ilallel], OTKPLIBAJ cOCY [l U BLIIIyCKall BOOY Ha BeChl; Korja Iap Jo-
CTUraj KOHIla cBOero NIyTH, OH 3aKpbiBal cocyld. Tak kak BelcOTa JaBleHUA
MUJKOCTHA BejeAcTBHe GOABIIONO NONepeyHHKa cocyda Majlo U3MeHAaach,
TO Bec BbITeKIIed BOABI OBLA NPONOPIHOHANEH BpeMeHH HcTeueHUA. llpu
3TOM OIIBITE OKa3ajoch, YTO BpeMeHa /leficTBUTeJbHO HapacTall ONHOKPAaT-
HO B TO BpeMHA, KaKk IIpoiijleHHble paccTOAHUA Bo3pacTaid B KBagpaTe. Taxr
OIIBIT NOATBepAua BbiBoJ ["anunen U3 caelaHHOT0 UM JONYIIEHUA U BMecTe
¢ TeM U caMoO JOIyIeHHe.

YT06HI BlOTHE NOHATH X0 MBIIMIIeHUA ['anuien, Mbl JOMMHBI IPUHATD
B coobpareHue, UTO, IPUCTYIafd K CBOUM ONbITaM, OH objajfan y#e U3BecT-
HBIM 3allacoM HHCTHHKTUBHOTO ONBITA. 3a JBUMeHHeM cBOOOTHO Najalolie-
ro Teja CTAHOBUTCA TeM TPYyAHee CIeJUTh Ia3aMH, YeM JoJblle U TIyOme
OHO IajaeT; B paBHOHi Mepe CTAHOBUTCA YyBCTBUTeJIbHee OJHOBDEMEHHO
¢ 3TUM ero yjgap o IOJcTaBleHHYIO DYKY, KaKk U CUJIbHee ero 3BYyK IIPH
ynape. CKopocTh, cleJoBaTelbHO, BO3PAcTaeT B 3aBUCUMOCTH U OT BpeMe-
HU najleHdf, U OT PAacCTOAHUA, IPOAIEHHOrO TeloM B cBoeM nageHuu. Ho
B LleJAX HayUYHBIX MBICIEHHOE BOCIPOU3BeJeHe UyBCTBEHHBIX IepeHuBa-
HUI JONHHO ellle NOAYYUTh HOPMY so2uieckux nocTpoeHuil. TonbKko TakUM
06pa3oM MBI MOeM IM0Jb30BaThCH UMU IJA TOro, YTOOBI K CBOHCTBY, Xa-
paKTepH30BaHHOMY OTBIEUYeHHOH u3asepumenvHoll pearyuet, HAITH NIPH NO-
MOIIIM OTBIeUEHHOU YUCAeHHOU KOHCMPYKUUU 3dsucAljee OTCIOma CBONHCTBO
tdakTa, TONOAHUTH TO, UTO HEIOCPEACTBEHHO JaHO UL 0TYacTH. ITO dHop-
MHUpOBaHUe HallMX Ujeld coBeplIaeTcA BbljIeIeHUEM TOTO, UTO MBI cUMTaeM
Ba#HbIM, IpeHeOpeieHUeM TOTO, YTO cuUTaeM NOOOUHBIM, abdcmparkyuell,
udeaausayuell. JKcnepuUMeHT pellaeT, JOCTATOYHA U Halla $opMYIHPOB-
Ka. Be3 Kakoro-HU6Gy b 3apaHee NPUHATOrO B3rifa 3KCcIePUMeHT BooOIie
HEBO3MOMEH, U NOCIeJHII TOMBKO OT MePBOro Noly4aeT cBow dopmy. Hbo,
KaK Mbl MOKEM IIPOM3BOJIUTH 3KCIIEPUMEHTHI, YTO MOMKET OBITh UX cOfEp-
JKaHWEM, eclid y Hac HeT ellle Kakoro-HuOyab npeanonoxkeHua? OT gaHHBIX
e MpeJIlecTBYIOIEro ONBITa 3aBUCHT, B UeM JOMKHO 3aKII0YaThCA Jonod-
HAWee nelicTBUe 3KcnepuMeHTa. llocnenHuil noaTBepxIaeT, BUAOM3MEHA-
eT WIH OIPOBepraeT clelaHHoe gonyiieHHe. CoBpeMeHHBIN HccleqOBaTeNb
B aHAJOTHYHOM Clyuae cIPOCUT: byHKIUel yero ABiAerca v? Kakoil byHK-
uueil ot ¢ ApnAetcA v? [anuneil B cBoell HAUBHO-IPUMUTHUBHOU hopMe cnpa-
MUBaeT: v NPONOPIUOHAILHO U §, v IPONopiHoHanbHo au t? anuneit, cie-
JOBaTelbHO, ICHCTBYET OUIYNbIO U CUHTeTUYECKH U TOMe NPUXOAUT K Ile-
au. IlkonpHbIe mWaba0HHBIE METOABl ABIAIOTCA JUIIL Pe3YJIbTaTOM Hccle-
JOBaHUA U He MOTYT OBIThH yie HalWUIlo B BIIOJIHE pa3BUTOM BHU[E IIpU Iep-
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BLIX lIaTaX, KoTopkle AenaeT TeHuil (cM. cT. Ueber Gedankenexperimente,
Zeitschrift f. d. phyzik. u. Chem. Unterricht, 1897, 1)*.

5. YToGbl MOJYUUTHL NpeacTaBlieHre 00 OTHOLIEHHH, CYIIeCTBYIOIEM
MewAy JBUKEHHEM 10 HAKJOHHOW INIOCKOCTH M ABHMEHHEeM CBOOOIHO Na-
Jarouiero tena, laauien genaeT JoIMyleHde, 4TO TeJo, Iajampllee BIOAL BhI-
COTHI HAKJIOHHOM IJIOCKOCTH, JOCTHraeT TOH K€ KOHEUHOH CKOPOCTH, YTO
W Teno, najampliee o ee AIMHe. ITO AOMYIeHHe IPeJcTaBIAeTcA HaM He-
CKOJNILKO CMelLIM, HO B Tod ¢opMe, B KOTOPOH BLICTABHI €r0 M DPa3BUI
lanuneit, ono BmoaHe ecrecTBeHHO. Ilonpo6yeM MHpPOCTO BHIACHUTL HYTh,
KOTOPBLIM OH HpHiuea Kk HeMy. OH roBOpPHT: eciid Telo najgaerT cBOGOIHO,
TO CKOPOCTL €ro BO3pacTaeT HpPOIOPIHOHAJALHO BpeMeHM najgenud. Korpa
Telo NpUOLUIO BHM3, MBI NMpejcTaBifeM cebe ero CKOpPOCTEL HallpaBiIeHHOM
06paTHO BBEPX H MELI BUJUM TOrjJa, 4YTO TejI0 NOJHHMaeTcA BBepX. Mbl 3a-
MeuaeM, UTO TellepellHee ero JBHMKEHHEe ecTh, Tak CKasaTh, 3epRalbHOe
n3obpaskenue npejliecTByiomero. Rak panbiie ckopocTh Bo3pacTalia Ipo-
HOPIHMOHANLHO BPpeMeHH NajeHMA, Tak OoHa Temneph 6yaeT yObLIBATL TaKUM
#e obpasoM. Eciu Telno mogHMMaeTcA CTONLKO BpeMeHH, CKOILKO OHO Ia-
Jajo, TO, KOrja OHO IOAHMMAEeTCA A0 NepBOHAYalLHOM BLICOTBI, CKOPOCTL
ero paBHa (. Mpl BUAMM, clefoBaTeNbHO, YTO, 6aarogapfa A0CTUTHYTOH CKO-
POCTH MajeHud, Telo MOJHUMAETCHA KaKk Pa3 CTONL e 6blCOK0, HACKOILKO
oHo ynajuo. JlonycTHM, 4TO Tejo, Hajad 10 HAKIOHHOM IJI0CKOCTH, MOTJIO Gbl
JOCTHYL TAKOH CKOPOCTH, C KOTOPOi OHO, 6yAYUM MOMEIIEeHO Ha IIOCKOCTH
JAPYTOT0 YKIOHA, MOIJIO Obl HONHATHLCA BLILIE, YeM OHO ymamo. Mbl OLUIH
OL1 TOTJa B COCTOAHMH NOAHHMATDL Tejla JeACTBHEM OJHOM CHILI THMECTH.
TakuM 06pa3oM, B caMOM 3TOM [OIYIIEHHH COAEPHHUTCA Ve MEICAL, YTO
JOCTUIHYTad CKOPOCTEL NafleHHA 3aBHCHUT HCHKIIOUHUTENLHO OT 8epmuUKd.Lb-
HOTl BHICOTHI HAJICHUA, a OT CTEHeHM HAKIOHA MYTH HE 3aBUCHUT; APYTHMH
CIOBAMH, B HEM COJEPAHTCA He YTO MHOE, Kak CBOGOAHOE OT IPOTHBOpE-
YWl HOHMMAaHHe W [IpU3HaHKMe Toro arxma, 4To THMeble Tela He o6iagalT
cTpeMJIeHHEM MOJHMMATLCH BBEPX, a 00/1aJaloT CTPEMIJICHHEM NA0Amb 6HU3.
IlosTomy, eciiy 661 MBI IPHHAIH, 4TO TENO, IafaA 110 JIMHEe HAKRIOHHOM ILI0c-
KOCTH, JOCTHraeT Gojblleil CKOPOCTH, YeM Majampllee BEPTURAILHO BAOIL
ee BLICOTBI, MBI MOIJIH OLI 3TO Tel0 ¢ AOCTHIHYTOH CKODPOCTLIO HepeMec-
THThL Ha APYTYIO HAKJIOHHYIO MM BEPTHKAJLHYIO IIOCKOCTD, [0 KOTODOM
OHO TOJHANOCEL OLI Ha GOALIIYIO BEPTUKAILHYIO BLICOTY. Ecam e mocTHr-

1CTaTha 5Ta, MepepaboTaHHAA W JIOTMOJHEHHAA aBTOPOM, 06pa3yeT olHy U3 raas («Ym-
CTBEHHBI 3KcTepuMeHT») B ero kHure «llosHaHue u 3abayseHue», ePeBeICHHOH Ha
pycckuii aseik. (Tpum. nep.)



1. Pa6omut I'aauaesn 113

HyTafd CKOPOCTb Ha HAKIOHHOHU NIOCKOCTH 6blla 6bI MeHble, To AJNA TOTo,
yTOoGBI JOCTHUYL TOM e IlelId, HaM 0CTaBaloch GBI TONBKO cAeNaTh IIpolecc
o6paTHBIM. B ToM U Apyrom ciiyuae TAKeI0Oe TeNO IMPH COOTBETCTBYIOIIEM
YCTPOHCTBe HAKJIOHHBIX IJIOCKOCTEH MOrI0 Gbl HCKIIOYHTEIbHO COGCTBEH-
HBIM CBOMM BeCOM JIBUT'aThCA BBEPX, YTO HAXOAUTCA B [OIHOM IPOTHBOPE-
YHH ¢ MHCTHHKTUBHBIM HAlIMM 3HAaHHEM NPHUDPOJBI TAKEIBIX Tell.

6. Fanuneit u 37eck He YIOBNETBOPHICA OJHUM (HHUI0COPCKUM H JNOTH-
YeCcKUM 06CymIeHHEM CBOEro JOMYIeHHA, a CONOCTABHI ero ¢ JaHHBIMH
OIIBITA.

2
«Q

E b ]
\

a

Puc. 88

On Geper mpocToil HUTAHON MaATHHK ¢ TAsKenbIM mapuxoM. Korpa on
NOAHHUMAET WIAPUK, BBITAHYB HUTh, 0 U3BECTHOH BBICOTHI, 10 H3BECTHOI
TOPU30HTANbHOH MIOCKOCTH M 3aTeM 3acTaBlAeT ero yIacTh, TO IIapUK Ha
JApYTOii CTOpOHE MOJHUMAETCA IO TOM #e BbICOTHL. Ecnu mapuk U He AocTH-
raeT Mo¥Ho IO TOH ke BBICOTHI, To l'anmnell nerko ysHaeT, UTo NIPHYHHON
JTOT0 ABNAETCA CONPOTHBRIEHHE BO3AYXa. ITO BHJIHO YiKe U3 TOr0, UTO Mpob-
KOBBI# 1apUK GoMbIlle 0TCTAET, a TAKeN0e Telno — MeHbIe. Ho ecnn He mpu-
HHMAaTh BO BHUMaHHe 3Toi HeGoNbIoi pasHUIIEL, TO TeJ0 IOCTUraeT ToH He
BHICOTHL. [[BHMeHHe MaATHHKA 10 Jyre KPyra MoKHO paccMaTpHBaTh, Kak
clyyail IBHMKEHHA ero 110 [elloMy PANY HAKJIOHHBEIX MIOCKOCTell pasnuyHo-
ro yxinoHa. Me1 nerko mMoskeM Tenepb BMecTe ¢ ['anuieem 3acTaBHTEH Tello
NOAHUMATLCA [0 JPYrofl AyTe, 0 APYroMY DAY HAKIOHHBIX MIOCKOCTE.
Uto6bl AOCTHYEL 3TOr0, MBI BJIOJNb BePTHKANbHOTO HalpaBleHHA HUTH BOU-
BaeM I'Bo3/lb f WM g, MelllaloINil YacTH HUTH IPUHUMAaTh yUacTHe B OJHOM
NOJOBHHE ABUKeHUA. KaKk ToNbKo HUTH NPUXOANT B [0J0KEHHE PABHOBECHA
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Y 3Toro U'BOo37A, LIApUK, NpolleAllult TyTh ba, HAUKHAET NoJHUMATLCA 1O
JIpyroMy pAAy HAKIOHHBIX MIOCKOCTeH, omUchIiBag AYTY am UM an. Ec-
11 6bl HAKJIOH TJIOCKOCTeN oKa3bIBal BIMAHHE HA CKOPOCTh MajeHHUA, Telo
He MOTJI0 ObI MOAHATBLCA A0 TOM e BBICOTHI, C KOTOPOH OHO CTalo TMaAaTh.
B peficTBHTeNbHOCTH e OHO JOCTHTaeT 3Toil BhicoThl. IIpu6uBanA TBO31Ib
Ha TPOM3BOILHON BBICOTE, MOMHO MPOM3BOJBHO COKPATHTh MaATHHUK A
TMOJTOBHHBI KoJleOaHKA, HO ABIEHHe ocTaeTCA Bcerja TeM e caMbiM. Eciu
TpUOUTE TBO3AbL h TaK, YTOOBI OCTAaTOK HHUTH He JOoCcTHTan Golee A0 MI0C-
KocTH FE, To IapHKk TepeBopauyMBaeTCA U HAMAaThIiBaeT HUTh Ha T'BO31b, HOO,
JOCTHTHYB HauGonbIleil BBICOTBI, KOTOPYIO OH MOMeT JO0CTHYb, OH coXpa-
HAET ellle HEeKOTOPYIO CKOPOCTh.

7. B pomylieHHH, UTo Teno, ABHTAaloleecH Mo

A HAKJOHHON MJOCKOCTH, JOCTHUTraeT OJHOW M TOH
#e KOHe4YHOH cKopocTH, 6e3pa3inyHO, JBHUHETCH

B a . JIH OHO BJlONb BBICOTBI, UK N0 IJHHE MIOCKOCTH,
~ coflep;xHUTcA HUYero Gonee, Kak [oMyllleHHe, YTO,

Puc. 89 6narogapAa AOCTHUTHYTOHl CKOpPOCTH, TelO MO#eEeT

NOAHUMATHCA KaK Pa3 Ha CTOJNbKO #e, Ha CKOIBKO
oHo ynano. Ecnu npuHATE 3To JomyIleHHe, TO OYeHb JIETKO MPUATH BMecTe
¢ T'anuneem K ToMy B3rIALY, 4TO BpPeMeHa MajeHHA BAONb BBICOTHI H IO
JNHHe HAKJIOHHON MIOCKOCTH NPOCTO NPONOPUHOHANBHEI €€ BhICOTE U AJNHHE
U, clefoBaTeNbHO, YCKOPEHHA 00paTHO MPONOPUHOHATLHBI BpeMeHaM ma-
neHud Tena. Otciojga cleqyeT, YTO YCKOpPeHHe BJIONb BBICOTHI OTHOCHTCH
K YCKOPEHHIO MO [JNHHe MIOCKOCTH, Kak /[JIHHA ee OTHOCUTCA K BbICOTE.
IIycte AB ectb Bbicota u AC anuHa HarnoHHoit minockoctH. llyeTh onno
Tello JBUMETCA PABHOMEPHO YCKOPEHHBIM [BHMEHHEeM BJONb BBICOTHI Ha-
KJIOHHOW TJIOCKOCTH BO BpeMA ¢, a APYroe Telo JBHMETCHA 0 JNHHE ee TO-
#e PABHOMEPHO YCKOPEeHHBIM [BHeHHMeM B TeueHHe BpeMeHH t!; KoHeuHas
cxopocTh o6oux v. MBI Torjga UMeeM, 4TO

— v, _v.a. AB _ t
AB=3-tnAC = G-t 96 =

Eciu g H g1 CyTh YCKOPeHHA BOJb BBICOTHL U TIO AJIMHE, TO

&1 t AB .
v=gtuv= glt1 U, clefloBaTelbHO, = = .— = —~= = sina.
g t1 C
JTuUM crnoco6oM MOMHO H3 YCKOPEHHA HAa HAKIOHHOM TIOCKOCTH BBI-
BECTHU YyCKOpeHHe [JA clydyad cBOOOIHO Najalolero rena.
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Otcioga lanuneil genaeT HeCKONLKO BBLIBOJIOB,
KOTOpPBIE YacThIO BOILIH B 3lleMeHTapHble y4eOHHU-
KH. YCKOpEHHA BJIOJb BBICOTHI U 10 JHHe 00paTHO
MpPONOPIMOHANbHEI BeTHYHHAM Toi U apyroii. Ilos-
TOMY €ClIM OJIHO Telo MajaeT IO JAJTHHE HAKJIOHHOM
MJI0CKOCTH, a JIpyroe Telo najgaeT cBOOOJHO BAOJb

A D

B

Puc. 90

BBICOTHI €€ U TpeOyeTcH ONpeeNNTh PacCTOAHUA, MIPOXOAUMbIe 060UMH Te-
JaMHU B pasHble BpeMeHa, TO MJA PellleHHA BOIpPoca 0CTaeTCA TOMbKO OMyc-
THUTH NEpPHNeHJUKYIAP U3 TOUKH B Ha ANUHY HaAKIOHHOH miockocTH. B To
BpeMf, KaK OTHO Telo NPOXOAHT Bce PacCTOAHHKE BOJb BBICOTHI HAKIOHHON
MIOCKOCTH, APYTroe Telo NPOXOAUT 10 Anuie ee oTpe3ok AD.

Ecniu orono npamoit AB, Kak auamert-
pa, omucaTb KpyT, TO OH NpoiifeT Yepe3 TOY-
ry D, u60o y 5To#i TOYKM MBI UMeeM IPAMOUN
yron. O4eBUAHO, YTO MBI MOMEM MpeCcTa-
BUTE cefe NMPOM3BONBHOE YKMCIO DPAa3IMYHOTO
YRIOHA, NPOXOAANIMX Yepe3 TOUYRY A, HAKIOH-
HBIX miockocteilt AK, AF W T.J. ¥ 4TO XOp-
b, IPOBEJIeHHbIE B 3TOM KPyTre U3 TOYKH A,
T.e. npambie AG, AH, Kak ¥ BepTHKAaIbHbIH
auamerp AB, GyayT paccTOAHHMA, MPOXOIH-

Puc. 91

Mble IIagaromuM TeJlOM B paBHO€ BPpeMH. Taxr rar cyujecTBeHHOEe 3HaUeHHne
HMeloT 3/1eCb, KOHEYHO, TOJbRKO MJHWHBI M yTI'Jbl HAKJOHA HaARJIOHHBIX IIJIOC-
I"iOCTeI‘/JI7 TO MOMHO IIPOBOAWTDL XOpAbl U M3 HUMHEr0 KOHIIa f1huaMeTpa. Mosx-
HO IO3TOMY BBICTaBHUTD Clieayloliee obIee NMoNoKeHHe: BepTI/IHaHbeIﬁ auna-

MeTp Kpyra NpoXoJUTcH NalaoluM TeIoM
B TO e BPeMA, KaK M RKamjaad U3 XOp[,
IPOBEJIEHHBIX B 3TOM KPyTe U3 OJHOT0 KOH-
a AuameTpa.

IIpuBenem eme oguH BBIBOJ, KOTOPBI
B TOW IpeKpacHoil ¢opMe, KaKyIO mpUaan
eMy l'anunefl, B sneMeHTapHBIX YUueOHHKAX
OGBIKHOBEHHO y#e He BcTpedaeTcA. Ilpen-
cTaBUM cefe, YTO B BepTHRaNbHOH Mioc-
KOCTH OTXOMAT OT OXHOM U TOH e Touru A
#en06KRY, HAKIOHEHHBIe MO CAMBIMH pa3-
ANYHBIMH YTJIaMH K TOPH30HTY; MONOMUB
B Touke A THeNble Tela, MBI 3acTaBlfl-

A

Puc. 92
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eM UX OJIHOBPEMEHHO HauaTb cBoe JBUseHue nageHuf. OKasbIBaeTCA, YTO
B OJHO U TO e BpeMA Bce Tela o6pasyioT Kpyr. Ilo ucTeyeHuu GoablIoro
NpOMe:KyTKa BPeMeHHM OHH HaXOJATCA B Kpyre GOILLIOT0 paguyca U Bo-
oflie paguychl KpyroB BO3pacTaioT IpONopIUOHAIbHO KBaApaTy BpeMeHH.
Ecau npefgcraBuTh cebe, YTO KeI0OKH COBEpIISHHO HANOMHAIOT He TOAbKO
IJIOCKOCTh, HO ¥ BCe IIPOCTPAHCTBO 0] FOPU30HTANbIO, IPOBEJeHHONH Yepes
TOuRy A, TO NBUMEHMA Tel oOpasyloT Iap M paguychl TAKUX IIapoB 6y-
AYT Bo3pacTaTh NpoNOpHUoHAIbHO KBajpaTy BpeMeHH. B 3ToM HeTpyzaHo
yOeqUThbCA, eClU NPeJCTaBUTh cebe, YTo (Urypa BpalaeTCH OKOJIO BEPTH-
KaabHOH nunuu AV.

8. Mrr BuauM, ciefoBaTelbHO, YTO — YHOMAHeM 06 3TOM ellje paz —
lanuneii e gan Kaxoi-HUOYAb Meopuu OBUKEHHA Najalollero Tela, a 6es
BCAKUX NpegyGeskAenuii MccieqoBal W KOHCTaTUpoBal delicmeumensote
farmusl HTOTO ABUMEHUA.

IocTenenno npucnocofanas cBoM MBICIH K (aKTaM AelCTBUTEIbHOCTH
U BIOJHE MOCAeJOBATENbHO NPUIEPHCUEAAC, FTUX NOCASTHUX, OH IPUILEN
K B3rIAAY, B KOTOPOM, MOKeT ObITh, He CTOMBKO OH caM, CKOIbKO €ro Io-
cleoBaTeNId YCMOTpPeId ocobblii, HOBLIN 3aKoH. Bo Becex cBoMx paccysije-
uuax lanuneit, K Benuuaiineil BbITofle eCTECTBO3HAHUA, PYKOBOACTBOBAICA
OJHUM IPUHIHUIIOM, KOTOPLIA MOHO, NOKANYIA, HA3BATh NPUHUUNLOM Henpe-
puierocmu. IIpuas & KaKoMy-HUOYAb B3TAAAY OTHOCHTEIbHO KAKOro-HU6Y b
CenuanbHOTo CIy4as, MBI NOCTeNeHHO U3MEeHAEM B MBICIAX YCIOBHUA 3TOTO
cIy4as, HACKOJIbKO 3TO Booblle BO3MOMHO, CTapafch 110 Mepe BO3MOMKHOCTH
yaep:aTh 3ToT B3raAA. HeT HuKaKoro gpyroro MeTofia, KoTOpbIi ¢ 6oibleii
BEpPHOCTBIO Beld OBl K npocmeliulesmy NOHUMAHUIO BceX MPOLECCOB NMPHPO-
JbI, JOCTHRMMOMY C HaMMeHbllel 3aTpaToil AYIIeBHLIX CHI ¥ YMCTBEHHOIO
Tpyaa.

A C D E F
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IIpuBeneM ofuH YacTHBIA ciaydail, KOTOPBIHl ACHee MOKAaMKeT, YTO MEI
3flech NMoJpa3dyMeBaeM, UeM Hallle o0lllee 3aMedaHue. ['aauneil paccmarTpu-
BaeT Telo, ajfaiollee BHU3 10 HAKIOHHOW miockocTd AB U ¢ JocTUTHY TOM
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CKOPOCTBIO TMAajeHHUA TOoAHUMAIONeecA BBEpPX Mo Apyrol HaARIOHHON mioc-
roctu BC. Ha Bcex mnockoctax BC, BD ¥ T. 1. Teno moJHUMAaeETCA 10 To-
PU30HTANBHOW MIOCKOCTH, NpoxojAmiei yepe3 Toury A. Ho Tak Kak oHo Ha
naockocTH B majgaeT ¢ MEHBIINM YcKopeHuesM, 4YeM Ha miockocTd BC, To
OHO U TIOIHUMAaeTCA Ha mnockocTH BD ¢ MeHbIIUM 3amedaenuenm. Uem Gonee
nnockoctd BC, BD, BE, BF nputiuamoTcA K TOPU30HTaNbHON MIOCKOC-
TH, TeM MeHbIle Ha HUX 3aMe[JIeHHA Tena, TeM JAoJbIle H N0JbIlle OHO Ha
HUX nBHraetcA. Ha ropusoHTanbHo#l nnockocTu BH 3aMefleHHe cosepuieH-
HO Hcue3aeT (eclH He CUMTATh, KOHEYHO, TPEHHA U CONPOTHBIEHUA BO3aY-
Xa), TeNo JBUraeTcA 6ECROHEUHO A0Iro U GECKOHEUHO Naleko ¢ NOCMOSHHOL
ckopocThio. HoitAa Ao 3Toro mpejpelnbHOro cnydas, ['anuneii HaXxoauT, Tak
Ha3bIBaeMBbIH, 3aKOH UHepyUl, 0 KOTOPOMY Tello, He BCTpeyvalollee NpenAT-
CTBHH B 0cOGBIX YCIOBHAX, M3MEHAIONIMUX €0 JIBU#EHHE (CHIIax ), TOCTOAHHO
COXpaHAeT CBOIO CKOPOCTH (M HampaBieHue). i 3ToMy MbI CKOpoO BepHeMCH.

B ouenn nogpo6uom uccrepoBanuu (Die Entdeckung des Beharrung-
sgegetzes, Zeitschrift fiir Vélkerpsychologie, 1884, XIV, ctp. 365-410; XV,
crp. 70-135, 337-387) E. Wohlwill nokasan, 4To npejlecTBEHHUKH U CO-
BpeMeHHUKH [anunea u name [anunell caM NMpHIINTH K NMO3HAHHUIO 3aKOHA
HHEPIHH JHINE 8eCbMd NOCMENEHHO, MAlo-TIoMaly 0cBoOOM/IAACh OT Mpej-
cTaBieHu apucmomeauros. Uy lanunen 3aHuMaloT erle ocofoe MoloMeHHe
paBHOMEDHOE deudceHue No Kpyzy U PaBHOMEDPHOE 20pPU3OHMAAbHOE JABUME-
Hue. UccnenoBanve Wohlwill’a eecsma nienHo. OHo mokasbIBaeT, uTo ['anm-
deil ¢ TPYAOM AOCTHUral MOJHOM ACHOCTH B COOCTBEHHBIX CBOHX MBICIAX,
NPORIAABIBABIINX HOBBIE MYTH, K 4aCTO BO3BpallalcA K Holee CTapbIM BO3-
3PEHUAM, 4TO 3apaHee ObLIO BecbMa BepoAaTHo. (CM. mpuio., fobasi. 4.)

Brnpouem, 1 u3 moezo usnomeHua UNTaTENb YESIUTCA, UTO 3aKOH HHED-
IUH He ORI ycBoeH ['amuneeM ¢ Toil ACHOCTBIO M OGIIHOCTHIO, KOTOPBIX OH
JocTur BnocrencTBrU. (CM. Mmoo 6pomtopy Erhaltung der Arbeit, ctp. 47,
npum.t)

Ho s Bce se aymaro, Bonpeku MHeHHI0 Wohlwill’a u Ilocke, uto B Mo-
eM H3J0MEeHHUHM A YKazal TOT NMYHKT, KOTOPBIIl ACHee BCEro AONeH ObLI
JOBECTH /10 CO3HAHUA Kak [anmuinen, Tak M ero mocliegoBateneil, neperod
OT CTaporo mpejacTaBleHHA K HOBoMY. Kak Mano HemocTaBalo ANA MOTHOTO
ypa3syMeHHA 3TOro 3aKoHA, JOKa3bIBaeT To, UTO baauanu Ge3 Tpyaa BBIUH-
Tan U3 U3NoMeHUA [anuned Hepa3pyIIUMOCTE pa3 AOCTHTHYTOH CKOpOCTH,
Ha 4yTo ykaswiBaeT caM Wohlwill (I. c¢. crp. 112). HeyauBuTtenoHo Kak pas

1«Coxpanenue paboTuiy. (EcTh MepeBos Ha PYCCHHIl A3LIK ¢ MPOBEPEHHOTO M HUCTPAB-
IeHHOT0 ABTOPOM 3K3eMIUIApPa U MpeAHcIOoBHeM ero K aTomy nepeBony. — [Tpus. nep.)
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To, uTo lanuieii, paz gello UUIO HOYTU UCKIIOUUTENIBHO O JBUMEHUU IMA-
Jceablr Tel, IPUMEHHET 3aKOH UHEepPIUU HPEeUMYIIEeCTBEHHO K JABUMEHUAM
ropu3oHTanbHEIM. OH 3HAeT OJHAKO, UTO AUUEHHAA maxcecmu IMyNA JBH-
ranacey Gbl npAMoNUHeiHo B Hanpasienuu noneta («Dialog iiber die beiden
Weltsystemen, Leipzig, 1891, ctp. 184). Her uuyero yguBUTENBHOr 0, YTO
MEMIUIN ¢ OGI[MM BbIpa#eHHeM TAKOT0 CTPAHHOrO HAa NEepPBbIN B3rIA[ 3a-
KOHA.

9. Utax, mBUseHHe Nafalllero Tena, KOHCTaTHpoBaHHOoe [anuneeMm,
KaK HeuTo AefiCTBUTENbHO CYLIeCTBYIOIIee, eCTh ABHMKEHHEe CO CKOPOCThIO,
BO3pacTaolleif IponopuuoHaIbHO BPeMeHH, T.e. TaKk Ha3blBaeMoe paBHO-
MepPHO YCKOpPEHHOe JBUKEHUe.

Beino 66l aHAXPOHU3MOM U COBEPIIEHHO He UCTOPUYHO, €CId 6bl MbI
3aX0TeNd BBIBECTH PABHOMEPHO YCKOpEHHOe [BUiKeHHe Majaioulero Teia,
KaK 3TO WHOIJIa NeNaloT, U3 MOCTOAHHOTrO HeHCTBUA CUIbI THMecTU. «ThA-
HECTh eCTh HOCTOAHHO JAeHCTBYIOWAA cula U, C1e006ameabHo, BbI3bIBAET
B Ka#Iblii pABHbIHA 37eMeHT BpeMeH! paBHOe [pupaijeHie CKOPOCTH, U ABU-
JeHUe CTAHOBUTCH PABHOMEPHO yCKOpeHHbIMY. Taroe uznoxenue 6b110 Gbl
MOTOMY HEMCTOPUYHO U HA BCe OTKPbITHE OPOCHIO 6bl NOMHBIA CBET, YTO
Toneko lanuneit cozgan coBpemennoe nouATue cunael. Jo Hero cumy sHanu
TONBKO Kak das.tenue. Ho Belb HUKTO, KTO He UCIBITANI 3TOTO HA ONbITE, He
MO#KEeT 3HATh, UTO AaBjieHde BOOGIIE COMPOBOMIAETCA JBUMEHUEM, U elle
MeHee MOKET 3HATb, KAK JaBleHUe IepeXOqUT B JBUKEHHE U UTO JaBie-
HUEM OIpefenfeTcA He MOJOMEHHe W He CKOPOCThb, a yckopenue. [Ipuiitu
K 3TOMY OfHUM ¢un0copCTBOBaHUEM HEBO3MO#HO. MOMKHO OTHOCUTENBHO
3TOr0 CTPOUTH NMPEANOIOMEHUA, HO TOMBKO OJUH OIBIT MO#ET OKOHUYATEb-
HO OCBETUTBb HTOT BOIpOC.

10. Utak, uTO yCnoBHA, ONpeeIAIOLINe IBHeHIe (CHMbL), ONPEIeTHIOT
U YCKOpeHUus, iello faneko He caMo co6ot0 NoHATHOe. CTOUT 6POCUTD B3rIAN
Ha Apyrue o6macTu $HU3UKH, YTOGBI TO ceffuac e cramo ficHo. PaznocTu
TeMIepaTyp TO#e BbI3LIBAIOT U3MeHEHUA B TelaX, HO OHU BBIZBIBAIOT HE
YpaBHUBaWIIUEe YCKOPEHUA, 8 YPABHUBAIOIIHE CKOPOCMU.

Uto ycnoBuf, onpefesfioniue ABUMEHHe, CO3MAI0T YCKopeHud, ['anu-
neit yemompea B nporneccax npupoisl. Koe-uTo yeMoTpenu mo Hero u apy-
rue. Korja roBopAT, 4TO Kamjad Bellb HIIET CBOEro0 MecTa, TO U B 3TOM
TOMe COJAEPMHMUTCA BepHoe Habmiofgenine. ITo HAOMIONeHHE HE UMeeT TOMb-
KO ofliero U ucyepibiBalolero snavenua. Korga Mel, Hanpumep, 6pocaem
KaMeHb BBepX, OH y:#e He UIIET CBOEro MecTa, KOTOpoe HaXOAUTCA BHU3Y.
lIpyroe neno — yckopenue B HalpaBIeHUH K 3emie, 3aMeJleHUe JIBUME-
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HUA BBepPX, KOTOpoe BllepBble HaOnionan 'anuneit: oHo cylllecTByeT Bcerja.
Ero nabmniofeHre ocTaeTcA Bcerja NpaBUILHBIM, OHO HMeeT Oolee oblilee
3HaUeHHe N 0XBaThIBAeT 20pa3do Goavlile 0OHUM 632AR00M.

11. Mu1 ynoMmuHanu yie, uto [anuneil Hamen Tax Ha3blBaeMbIil 3aKOH
HHepUUH Mexcdy npoiun. Terno, Ha KoTopoe, KaK 06LIKHOBEHHO BRIpaMaioT-
cfl, He JeficTByeT HHKaKaf cuia, coxpaHfeT 6e3 U3MeHEeHUA CBOU Halpabie-
HUe U cKopocTb. CTpaHHad Oblia cyaL0a y 3Toro 3akoHa uHepuuu. ¥ ['anu-
Jdefl OH HUKOT[a, MO-BUJUMOMY, He Urpal ocoboil poau. [locnenyiouiue e
yueHble, a UMeHHo ['oiizenc u Hviomon, dopMynupoBany ero, Kak oco6blii
3aKkoH. Bonee Toro, uHepluio mpeBpaTHIHN jasie B oblllee CBOHCTBO MaTe-
pud. Ho HeTpyaHO 3aMeTHUTh, UTO 3aKOH HHEPLUHH BOBCE He eCTh KaKoH-TO
ocoOblil 3aKOH, a BXOAHUT y#e, KaKk cocTaBHaf dacTh, B Bo33peHue [anuines,
4TO BCe ONpeelflolie IBUMKEeHHe YCIOBUA (CHIBI) CO3AIOT YCKOPEHUR.

H peficTBUTenbHO, pa3 CUIOH olpefleNAeTCA He TOJNOMEHHE B He CKO-
pPOCTb, a YCKODEHUe, U3MEHEeHUEe CKOPOCTH, TO MOHATHO, UTO TaM, T'le HeT
CHJBI, HeT M H3MeHeHHA cKopocTH. H HeT BoBce HagoGHOCTH 1aTh 3TOMY
ocoboe BhipasieHHe. TolbKO 3aMelNiaTenlbCTBO HaUKMHAIONIET0, OT KOTOPOIo
He MOTYT OT/lelaTbCA U BelUKMe KcclefoBaTell Nepei JHLOM Macchl HO-
BOT'0 MaTepHala, MOTJIO IPUBECTH K TOMY, UTO OHH 00uH u mom e darT
npeacTaBuIn cebe, KaKk dea pazauiHsir darta U dsaxdsl GopMyIupoBaIn
ero.

Ho mpepcTaBaATh HHepHHIO, KaK HeUTO caMoO co00I0 MOHATHOe, WIH
BBIBOAUTL ee K3 0011ero NojoxeHud «JefcTBUEe KaKoil-HUOY b NPUUKHEL CO-
XpaHfeTcA», BO BCAKOM clyydae, COBepllieHHO olubouyHo. TolbKo Mo} HOe
CTpeMJeHHe K CTPOTOCTH MBIIIIEHUA MOMeT IPUBECTH K TaKUM YHKIOHEeHH-
AM. Co cxonacTUUYeCKUMHU MOJNO¥EHUAMH Bpo/ie NPUBEASHHOT0 BhIIIE B 3TON
o6acTH HUYero cjenarh Henb3A. Jlerko yGelHThCA, YTO B TaKo# e Me-
pe 37echb NPUTrOIHO MPOTHBOIONOMHOE IMOJOMEHHe: «cessante causa cessat
effectusy («c mpexpaiieHeM NPHUKHBI MpeKpallaeTcH U ee AeficTBHey). Ec-
M Ha3BaTb «JlelcTBUEM» JOCTUTHYTYIO CKOPOCTb, TO NpaBHIbHee MepBoe
MOJIoeHHe, a eclIM Ha3BaThb «JeHdCTBHEM» YCKOpPeHHe, TO NPaBUILHO II0J0-
seHKe BTOpoe.

12. PaccmoTpuM Tenepb HccleoBaHUA ['anuinen ele ¢ ApyToil cTopo-
Hbl. OH OPUCTYIUI K 3TUM HUCCIeJOBAHUAM C MOHATUAMHU, OOIIeIPHHATLIMHU
B €r0 BpeMf, UMEHHO MOHATHUAMM, Pa3BUTLIMU TeXHUKoOH. TakuM NMOHATH-
eM ABJIAETCH NOHATHE CKOPOCTH, KOTOPOEe OUeHb .1eTKo MojdyyvaeTcA U3 pas-
HoMepHoro ABUkeHHA. Eciu Teno B Kamayio ceKYHIYy BpPeMeHH MPOXOJUT
pPaBHBIA NYTh ¢, TO MPOWAEHHBIH UM [0 UCTeUeHUU { CeKYHI NYyTh § = ¢ - {.
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IIyTs ¢, npoiiieHHLI B OJHY CEKYHIY, Mbl Ha3LIBaeM CKOPOCTHLIO M Haxo-
JIUM ero, pa3 MbI 3HaeM U3 HabJlIOJJeHUA OTPe30K IyTH U cOOTBeTCTRYIOLIee
eMy BpeMf, NpH NMOMOIIY ypaBHEHUA ¢ = %, T.e. JelleHHeM uHcia, onpe-

Aeqdmonmero BeJIMYNHY HpOﬁ}IeHHOFO paccTofAHHMA, HA YUCIIO, Oollpeaelidmolnee
BeJINYHMHY MPOTERINEero BpeMeHH.

B
B
A8
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Tlanuaeit He MoOr TOBECTH CBOMX HCCAeJOBaHUIA 0 61ar0N0MY YHOTO KOH-
Ila, He U3MeHHUB U He pacllMpUB TPaJUIIHOHHOr O MOHATHA 0 cKopocTH. lIpes-
cTaBUM cebe B 1 paBHOMepHOe H B 2 HepaBHOMEPHOE IBHIKEHHE, OTIOHHUB
Ha aunun OA, rar abcuucce, mpoTeknive BpeMela u Ha AB, Kak opauua-
Te, — MpoiileHHbIe paccTOAHKA. B 1 MBI HAXOUM 1/ CKOPOCTH BCerjaa oduy
u my e BeAUUUHY C, Kak Obl HH 6bLI0 BEJAHKO MpUpalleHKe My TH, KOTOpoe
MBI JIeJIHM Ha cOOTBeTCTBeHHOe MpHpallleHHe BpeMeHH. K #e nmocTynath
TaKUM #e 00pa3oM B 2, BeTHYHHBI CKOPOCTH MOIYYaluch ObI caMble pa3iny-
HbIe, TAK UTO 3flech 00bIUHOE MOHATHE CKOPOCTH B JaHHOM cJIyYae He HMeeT
OJIHOTO ompejedeHHOro cMblciaa. Ho ecin paccMaTpuBaTh NMpHpalleHHe My-
TH B JOCTATOYHO MaLIil TPOMEKYTOK BpEMeHH, IpHYeM 3IeMeHT KpUBO#H 2
npubaKMaeTcd K IPAMOH, TO MOMHO paccMaTpPUBaTh 3[ecCh ABHMKEHHE, KaK
IBHH#eHHe paBHOMepHoe. CKOPOCTHIO B 3TOM 3JIeMeHTe ABHUMKEHHUA MBI MO-
JKeM Torja Ha3BaTh YacTHOe OT [JeJleHUA 3IeMeHTa IYTH Ha COOTBETCTBEH-

HBLIH 3JeMeHT BpeMeHH E EH.IB TOo4YHee ollpedej]AeTCA CROPOCTL B OJHH
T At

A
MOMEHT, KaK MpelleJibHaAd BeJIMYNHaA, KOTOPYIO IpPHHUMAaeT HYacTHOe % Ipnu

6eCKOHEYHO MaJllbIX JjJleMeHTax, M 3TO JYacTHoe ofo3HaualT Torjaa yepes @

JTo HOBOE MOHATHE COJEPHHUT B cebe MpesiHee, KaK CBOI YaCTHBIN cnyqafllél,
U 6e3 BCAKUX 3aTPyAHEHHUH MomeT ObLITh MPUMeHEeHO M K [BHMEHHIO paB-
HoMepHOMY. XOTA AcHafg GopMyIHpoBKa 3Toro Gojee NMUPOKOr0 MOHATHUA
NpHHaAJIeHUT BpeMeHH ropasfo 6olee no3aHeMy, yeM BpeMA [annies, TeMm

He MeHee ACHO, 4YTO MoCcAeIHUH M0JbL30BaJICA UM B CBOUX MBICIAX.
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13. CoBepileHHO HOBLIM MMOHATHEM, K KOTopoMy npuiied ["anuiaeit, 6110
HNOHATHe ycroperus. B ciyuae paBHOMepHO YCKOPEHHOI'0 IBUKEHUA CKOpOC-
TH BO3pacTaloT NMPONOPLUOHAILHO BpeMeHHU [0 TOMY #€ 3aKOHY, [0 KOTO-
poMy B cilyvyae paBHOMEDHOI'O JBHUiKeHHA NpoHJeHHble MYTH BodpacTaioT
nponopuuoHaibHo BpeMeHH. Ecan 0603HaYNThL Yepe3 v CKOPOCTh, JOCTHI-
HYTYIO M0 HCTeUeHUH BpeMmeHH ¢, To v = g - t. IIpu sToM g o3nauvaer mpu-
pallleHHe CKOPOCTH B €IUHUIY BPeMeHH WM YyCKOpeHHe, KOTOpPOe MO:H{HO
TaKkMe NOJYUUThL NP MMOMOMNIY YPaBHeHUA g = % Rorpa npuctynuin k uc-

ClleIOBaHHIO HEPABHOMEDHO YCKOPEHHBIX ABHMKEHUH, NPUILIOCH U 3TO MOHA-
THE YCKODeHHA MOABEeprHYThH MOA0OHOMY e pacllHpeHHIO, KaKk M MOHATHE
cxkopocTH. lIpencTaBum cebe B 1 U 2 cHOBa BpeMeHa OTHECEHHHIMH Kak a6-

CI[MCCHI, HO B Ka4yecTBe OPAHUHAT CKOPOCMU, U Mbl MOMEM TOBTOPUTHL BCe
TmpesHue paccyi/JeHHA U YCKOPeHHe OlpefeNUTh depes % riae dv o3ua-

yaeT DeCKOHEUYHO MaJjoe MpHpalleHHe CKOPOCTH, a df — COOTBeTCTBYIOIIEe
npupainieHde BpeMeHH. B nuddepeHnnaIbHOM HCUYNCIEHHH MBI YCKOPEHHE

2

ﬂpﬂ.MO./luHeleOZU ABHUMEHHUA obo3navyaem qdepes3 ¢ = % = %
E
D
F

C
a b ¢ d e
0] A B
Puc. 95 Puc. 96

Pa3BuTrie 31ech MOHATHA MOU'YT OBITh NpPeACTABIEHBI JOBOJLHO Ha-
raaano. Ecau oTHecTH BpemeHa, Kak alCIIHCCHI, a TIPOiiieHHBIe TyTH, Kak
OpPAKHATHI, TO HETPYAHO 3aMEeTHUTh, UYTO YRJIOH KPUBOH IyTH B Kam/blil Mo-
MeHT JaeT HaM ckopocTh. Ecin TakuM e o6pa3oM pacnpeqequTh BpeMeHa
Y CKOPOCTH, TO YKJIOH KPHUBOI1 CKOPOCTH B Ka# /bl MOMEHT JaeT HAM YCKO-
penue. Xoa M3MeHEHHH [JIA 3TOT0 MOCAeHEro ClAydad MOMHO Y3HATh yHe
U Ha KPHBOIl MyTH, YTO ACHO H3 caedyiomux coobpameHuil. [IpemcTaBuv
cebe, uro npamag OC D o6biunbiM o6pa3om K3obpanaeT paBHOMepHOe TBU-
meHde. CpaBHEM ¢ »TUM aBuseHne OCFE, cCKOpPocTh KOTOPOT0o BO BTOPYIO
NOJOBHUHY BpeMeHH Goakmie, u Apyroe aumenne OCF, cKopocTh KOTOPOTO
COOTBETCTBEHHO MeHblle. Ham HymHoO, clefioBaTelbHO, A OJHOTO M TOTO
#e BpeMeHH OB = 20 A B mepBoM ciIyuae OTHECTH, Kak OpAHHATY, MpA-
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MYy10, 6oaniuyio, 4em BD = 2AC, a Bo BTOpoM cliydae MeHLIIYIO MPAMYIO.
Mb1 6e3 Tpya 3aMedaeM, UTO YCKOPEHHOMY JBHEHHIO COOTBETCTBYET KpU-
Bad NMyTH, BLINYKIasd OTHOCUTENbHO OcH abcuuce, a 3aMeJJIeHHOMY JIBUHe-
HHUIO BOTHYyTaA Takad kpuBas. llpegctaBuM cebe, 4TO KapaHAall IBUTAET-
cAd BBepX M BHU3 B BepTUKaJbHOM HalpaBleHUU Ha Gymare, JBUraolleiica
paBHOMepHO cnpaBa HaleBo. OcoBGeHHOCTH 3TOro ABUMEHUA He TPYIHO pac-
cMOTpeTh U3 puc. 96. Y a ckopocTh KapaHjawa 6blia HampaBjeHa BBepX,
y b oHa 6plna Gonblue, y ¢ oHa Gbina paBHa 0, v d oHa Oblilla HampaBieHa
BHU3, Y e onATh paBua 0. B Tourax a, b, d, e yckopeiie HanpagieHo BBepX,
ay c— BHHU3; y C UY € OHO Haubobllee.

14. Yrto6b1 0603peTh Bce, 4TO GbLI0 HaiifeHo ['annneeM, Mbl cOCTaBUM
TabJIULy U3 BpeMeH, JOCTUTHYTBbIX CKOPOCTeil U MpoiileHHbIX pacCTOAHUIA.

t v t
3
1 g 15
g
2 | 2g 42
g
3 | 3g 92
28
t tg |t 3

Tak kak cofepsaHue Hallell TabJaULbI pa3BUBaeTCA M0 CTOAL MPOCTOMY 3a-
KOHY, 4YTO ero MOKHO ceiiyac y3HaTb, TO HUYTO He MellaeT BCIO Tabauuy
3aMeHUTb npasuaom ee cocmasaerua. Ecnu paccMOTpHUM CBA3b, cyLIecT-
BYIOLIYIO MeMAY NepBod U BTOPOH KOJOHKOH, To YBUAUM, YTO OHa MOMET
ObITH BbIpa#ieHa Yyepe3d ypaBHeHHe v = g-1, KOTOpPOe B OCHOBE CBO€l eCTh He
YTO UHOe, KAaK YKa3aHUe, KaK cOCTaBIAThL Tabnuny. CBA3L Memay NepBoi

2
g-t

2

CBA3b MemAYy BTOPOH U TpeThell KOJIOHKOH MOeT GLITh BhIpameHa uyepes

U TpeThbell KOJIOHKOH MoeT OBITL BhipasieHa Yepe3 ypaBHeHUe § =

— v
YpaBHeHHe § = %

U3 Tpex ypaBHeHuit

gt
g.t2
27
v-
2g
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lanuaeit noib3yercsa coOCTBeHHO TOJNbKO MepBbIMHU AByMA. TpeTbe Goiee
olleHMJ JUIL ['lofireHc U TeM AOCTUT 3HAUMTEILHBIX YCIeX0B.

15. C Tabauieit MBI Mo#eM ceiiuac #e CBA3aTh OQHO 3aMedaHue, BeCh-
Ma BBIACHAIOMIee 1e0. MBI cka3aiu yie Bbllile, YTo GIarofapa JOCTHTHY TOH
CKOPOCTH MajJileHUA Tell0 MOMeT CHOBa MOJHAThLCA Ha lepBOHAYalbHYIO BbI-
COTY, PHYEM CKOPOCTH €ro MOZ0OHBIM #e 00pa3oM (B OTHONIEHHH BpeMeHH
M pOCTpaHCcTBa) yOLIBaeT, Kak OHa NP majeHuH Bozpacrtaia. CBo6oHO ma-
Jatollee Telo NOJNyUaeT ¢ YABO€HHeM BpeMeHH NajleHusA ABOHHYIO CKOPOCTh,
HO TPOXOAUT B 3TO [BOHHOe BpeMA B yeThIpe pa3a Oolbliiee pacCcToOfgHUE.
osToMy Teno, KOTOPOMY MBI cOO0I[aeM ABOMHYH CKOPOCTb BepTHKAIb-
HO BBepX, GyJeT MOoJHUMAThbCcA 8060e GOMbINlE BpeMeHH, HO B UeThIpe pasa
BBIIE, UeM Tello He ¢ /IBOMHOM, a ¢ OAHOKPAaTHOIl CKOPOCTHIO.

Bcrope nocie IN'annies 6bl10 3aMedeHo, UTO B CKOPOCTH KaKkoro-HUOY b
Tella CKPbIBaeTCA HEUTO, COOTBETCTBYIOLlee cHile, T.e. HeuTO, UeM MOKeT
ObITh MpeoAodeHa Kakaa-HUOY b cUJ/la, U3BeCTHAA «CMOCOGHOCTh JeRCTBUAY,
KaK 3T0 HeYyTo OblI0 YJauHo Ha3paHo. CIOPHIH TOIBKO OTHOCHTENBHO TOIO,
NpONOpIHOHATLHA JH 5Ta CMOCOGHOCTL AeWCTBHA cKopocmu WIH Keadpamy
ckopocmu. llocaenoBatenu /lekapra npuHUMAa/lK NMepBoe, a Moc/Ael0BaTeln
Jeitbuunia — BTopoe. Ho HeTpyqHO 3aMeTUTh, UTO OTHOCUTEIbHO 3TOr0 He-
yero ¥ cnopuTh. Telo ¢ ABORHON CKOPOCTHIO MpeojoieBaeT AAaHHYIO CHILY
B ABOIHOe BpeMs, HO Ha NYyTH & iembipe pasa Ooavuiem. Taxum obpasom,
B OTHOIIEHUU BpeMeHHU CIOCOOHOCThL €ro AeicTBHUA MNpONOpIHOHANbHA CKO-
POCTH, a B OTHONIEHUH TyTH — KBajpatTy ckopocTu. Ha 3To Hegopa3dymeHnue
oOpaTH/J BHHMaHHe, XOTA U He B OUeHb ACHLIX BhIpameHUAX, 1'Anambep. Ho
cllelyeT yKa3aThb Ha TO, uTO U ['tofireHc y#ie BHoaHe ACHO NMpeAcTaBJsl cebe
cyleCTBYOIIEe 3[eCh COOTHOIIEHHE.

16. IxcnepuMeHTAaNbHBI METO/I, MPUMEHAIOMHKIICA B HACTOAIIee BpeMA
1A TPOBepPKM 3aKOHOB MajleHUA Tell, HeCKOALKO oTANYeH 0T MeToja ['anu-
des. CymecTByeT A 3TOr0 ABa MYTH: WIH 3aMe[lAI0T GbICTPOE U ¢ TPYAOM
nojjawouieecs IpAMOMY HabJAlOJeHUIO ABHMeHHe Najaiollero teja 6e3 us-
MeHeHHUA 3aKoHa HacTOAbKO, YTOOBI yA00HO ObLIO ero HabJAl0AaTh, WIH e
JABH#EHUA BOBce He M3MEHAIOT, a YIAYUINaloT TOAbKO cpelcTBa Habuaioe-
HuA. Ha mepBoM mpuHinune ocHoBaHbl #eio6 ['anmies u ATByzaoBa Maliu-
ua. Ilocaennsas cocTouT M3 aerkoro Gioxa (puc. 97), yepe3 KOTOPBIA Ie-
pebpollieHa HUTL ¢ AByMA paBHLIMHU I'py3amMu P Ha oboux roHuax. Eciam
K ogHoMy rpy3y P npubaBuTb HeG0JbIION I'PY3 P, TO 3TOT HUIJHUIIEK BbI-

3bIBaeT paBHOMEPHO YCHKOPpeHHOe JBUHEeHHe C YCKOpeHHeM - g, 4To

2P +p
Jderko 6yJeT MOHATH Mocile pazbopa HaMM NOHATUA Macchl. Ilpu momMoumu
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cBA3aHHOTo ¢ GJOKOM MacuiTaba HeTpyJHO JokaszaTb, 4TOo BpeMeHaM 1, 2,

3, 4, ...cooTBeTCTBYIOT Npoiigennsle paccroauud 1, 4, 9, 16, ... Yrobul

HONYYHTh KOHEUHYIO CKOPOCTh, COOTBETCTBYIONIYIO JaHHOMY BpPEMeHH Na-

JeHHA, CHEMAT NMpH MOMOIIH 0c060 MPHUCHOCOGIEHHOTO KOMbIla NPOJOIro-

BaThI MpuGaBOYHBIN I'py3 p M Torja ABHmeHHe rpy3a P coBepmaercn Ge3
YCKOpEeHHH.

Ha gpyrom npuniume ocHoBaH annapaT Mopena. Teno

¢ NpHUKpPENVEeHHBIM K HeMY KapaHJalloM ONHCHIBAET TOPH-

P+p BOHTaIbHYIO NPAMYIO HA BepTUKAILHOM aHcTe Oymaru, npu-

BOAMMOM B paBHOMEpHOE [BH:HeHHe MOCPeJCTBOM YacOBOTO

MexaHu3ma. Ecnu Teno magaeT, a Gymara He JBHraeTcH, TO

OHO YepTHT BepTHKalbHYWO NmpAmylo. Korja KoMOHHHDPYIOT-

cA ofa [BH#eHHA, TO MonydaeTcA mapabona, B KOTOpOii ro-

p PH30HTAaNbHLIE aGCIHCCHI COOTBETCTBYIOT NPOTEKIIUM BpeMe-
Puc. 97 HaM, a BepTHURAalbHbIe OpIMHATBEI — NPOUJEHHBIM paccTofA-
uuam. JIna aGenmee 1, 2, 3, 4, ...nonyyawT opIuUHATHI 1,

4,9, 16, ...BMecTo niockoro aucra 6ymarun Mopen ynorpebiaser GbICTpo

Bpalaouiica UMInHApHYeckUil GapabaH ¢ BepTHKAILHON 0ChIO, PAAOM C
KOTOPBIM CIIYCKAeTCA HA HUTH Teno. IpyruM MeToJoM, 0OCHOBAHHOM HA TOM
ske MPHHIIKIE, MOJIb30BalUCh He3aBHCHUMO JIpyT oT Apyra Laborde, Lippich
u v.Babo. IlokpeiTan cameit creknannad miacTuHka (puc. 98a) csoboino
najaeT BepTHRAILHO BHH3 B TO BpeMf, KaK TOPU3OHTAIBLHO KoONeGIIONMNA-
CAl BepTHKANbHBIA CTep#ieHb, KOTOPhIA MU MEepBOM MPOXOMJIEHHU 4Yepes
noJoAeHe paBHOBeCHA 0cBOGOkKJaeT [BHMEHHe MajJeHUA, 3aMuChiBaeT Ha
nnacTvHe KpUBYIO. BenegcTBHe NOCTOAHCTBA MPOAOIMKHUTEILHOCTH Kojeba-
HHUA CTEpsRHA U BoapacTamlilell CKopoCTH MajJeHuA 3alKChIBAEMbBIE CTepH-
HeM BOIHKI cTaHOBATCA Bee Anunnee. Ha puc. 98 be = 3ab, cd = 5ab, de =
Tab w 1.1, 3akoH majeHusa oGHApYHHUBaeTCA 3jeCh BIONHE ACHO, TAK KAk
ab+ cb = 4ab, ab + bc+ ¢d = 9ab m T.A. 3aKOH CKOPOCTHM [BH:MEHHA
MOATBep#HIaeTCA HAKIOHAMH KacaTelbHbIX B TOoYkax a, b, ¢, d u T.71. Ec-
JM ONpeJeluTh NPOIOIHUTENLHOCTEL KoleGaHuA CTepsKHA, TO BelUYUHA g
onpejiefieTcA B MOJOGHOTO Poja ONbITe ¢ 3HAYMTEIBHOM TOUHOCTHIO.
YUTCTOH MOAb30BaJCA /A U3MepeHUA MalbIX BpeMeH GhICTPO Bpalia-
IOIIMMCH YaCOBBIM MEXaHU3MOM (XPOHOCKOIIOM ), IPUBOJMMBIM B JBHKEHHE
B HayaJe Mojlexaliero U3MepeH1Io BpeMeHH U 3a/lep/RUBaeMbIM B €10 KOH-
te. 'unn genecoo6pasubiM 06pa3oM BHAOUIMEHHI 3TOT METOA; OH BBOJUI
B GBICTPO BpAIAONIMACA YacoBO# MeXaHU3M, DerylIupyeMbuiil OBICTPO KO-
nebuionieiicA MPy#UHOM, TONBKO yKasaTelb HUYTOMHOM MAacChl, KOTOPYIO
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Puc. 98 Puc. 98a

OH BBIBOAUJ [0 OKOHYAHHU BPEMEHU U3MepeHUA NPU MOMOLIU dIeKTpUuyec-
KOro Toka. Kak TONbKO Telo HauWHAeT NagaTh, TOK NpepLIBaeTCA (U, ciego-
BaTe/IbHO, yKA3aTelb BRIKDYAETCA), 8 KaK TOJBKO TeO0 JOCTUraeT Leld, TOK
CHOBa 3aMbIKaeTcA (M, CleJI0BAaTe]bHO, YKA3aTelb CHOBA BBHIKIIOYAETCHA).
Takum 06pa3oM MOMHO UBMEPUTDH BpeMA MaJeHUA IPU MOMOUIU Iy TH, P Oi-
JEHHOT'0 yKasaTeleM.

17. U3 octaneHeix pabor l'anuned ynoMfHeM ellle €ro MbICIU O JABHU-
JKEHUAX MaATHUKA, €ro OIPpOBepReHue MHeHUd, Oy ITo Teaa 60JbIIOTO Beca
fLicTpee MagaloT, YeM Tela MeHbinero Beca. K 060MM MyHKTaM MBI BEepHEM-
Al ellle 110 JPyromMy IoBomy. 3iech #e 3aMeTUM ellle, UTo, II03HAB MOCTOAH-
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HYIO NMPOAOMKUTENLHOCTE MaATHUKOOOpa3HbIX NBUMeHUNH, ["anunelt ceituac
Me MpefToMUI NIPUMEHATEL NMPOCTO HUTAHOW MaATHUK /A cueTa MyJbca
6ONLHBIX, KAK U /A aCTPOHOMHUYEeCKUX HaOMIOeHUH U OTYacTH caM IpH-
MeHAI ero.

18. Bennuaiimyio BaHOCTL UMEIOT ellle UCCIeIOBAHUA €0 Haj JABUKeE-
HUeM OpowenHoro tena. CBo6oAHO Najaioliee Telo UCHLITLIBAET, COrJacHO
npeacraBaenuio ['anunes, Bcerja BepTUKalbHOEe YCKOpeHUe g K 3eMile. Ecnu
OHO B HayaJjle ABUEeHUA obiagaeT y#ie BepTHKaAbHOW CKOPOCTELIO ¢, TO MO
UCTeUeHUH BpeMeHH ¢ CKOpOocTh ero 6ymer v = c+ gt. [Ipu 3ToM Hauanb-
HYIO CKOpPOCTbH BBEpPX CUUTAIOT oTpuuaTenbHoii. [Ipofimennbiit 3a Bpema ¢

g‘tz qt2
NyThb €CTb § = a+c-t + 5y The ct 1 5~ CYTb 4acTH IyTH, COOTBET-
CTBYIOIIHE MOCJIeI0BATENLHO PAaBHOMEPHOMY U PaBHOMEPHO YCKOPEHHOMY
aeuennio. llocroannad a paBHa HYNIO, €cId Mbl CYUTAEM NYTh OT TOY-
KU, B KOTOpOi#l Teno Haxoauidoch Bo BpemA ¢ = (. YcTaHOBUB OCHOBHLIE
CBOM TOUKM 3peHuf, ['anuieit oueHb Nerko paccMoTpell, YTO ABUMEHUE Te-
Ja, 6pOlIeHHOro B FOPU30HTAILHOM HalpaBleHWH, eCTb KOMOMHAUUA ABYX
Hesasucumbvlr APYr OT Apyra JBUMeHUIH, FOPU30HTAILHOIO paBHOMEPHOIO
U BepTHKAILHOTO pABHOMEPHO YCKOPEHHOr 0. ITUM OH BBEN B yNOTpebieHHe
NPUHIUN napastenozpamma deuxceHus. He mpencTaBnano Takme ANA Hero
CYllleCTBEHHBIX 3aTpPyJHEeHUH U UccleJoBaHUe IBUMEeHUA Tesa, OpolleHHOro

B KOCOM HallpaBJI€eHHH.

A

—

Puc. 99 Puc. 100

Ecnu Teno monyuyaer CKOpOCThL ¢ B FOPU30HTAILHOM HampaBleHHH, TO

3a BpeMA { OHO MPOXOAUT NYTh ¥ = ct, a B BepTUKANILHOM HaNpaBIeHUU
2

OHO TajaeT Ha PACCTOAHHU T = gtT Pasnuunblie yclnoBuA, onpeendionine

JABUKeHUe, He BIMAIOT B3aUMHO YT Ha Jpyra W omnpefendeMble UMH JBH-

MEHUA COBepIIalOTCA Hesasucumo opyz om dpyza. K satomy mnonymienuio I'a-

auneil Mpulles] BHUMATEILHLIM HaOMOJeHHEM MPOLECCOB U OHO TOATBEDP/IU-
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Joch B JeHCTBUTEIbHOCTH.
N3 o6oux nmpuBeeHHLIX BhIllle YPABHEHUI MBI TOJy4vaeM A KPHUBOI,
2¢

OMHUChIBAEMOHA TeaoM Inpu KoMOHHALIUK 000MX }IBH}HBHHVI, y = G

Z.

2
KpuBas »Ta ecTh alodIoHOBa apabola ¢ TapaMeTpoM S M BepTUKAaTbHOM

g
OCblO, YTO ObI1I0 yiie H3BeCTHO l'anunero.

BMmecte ¢ l'anuaeeM MBI Jerko MoxeM 3aMeTHThb, YTO JBHMEHHe Te-
Ja, 6pollleHHOT'o B KOCOM HalpaBleHHH, He MpeAcTaBlideT HOBOIO CIy4Yasd.
CropocTb ¢, cooblieHHaA Tely N0 YIJIOM « K TOPDH30HTY, pa3iaraeTcf
Ha TOPH30HTAILHYIO COCTABIAIOUIYIO € - COS (x U BEPTHKANbLHYIO COCTaBIAI-
mwym ¢ - sine. C nocirefHell CKOPOCThIO Telo NOAHMMAaeTCA BBEPX B TO #Hie
BpeMHA ¢, KoTopoe eMy oHag00uI0Ch Obl, YTOOBI, Najad BepTHKaIbHO BHUS,
JocTHYb 3ToH cKopocTH. TakuM o6pa3oM, ¢ - sina = g-{. B 3ToT MoMeHT
OHO JocTHUraeT Beiauuaiiliell cBoell BBICOTHI, BePTHKalbHAA cocTaBlAIOIaN
ero HavyalbHOH CKOPOCTH Hcue3aeT M OT TOYKH S OHO NMpOJOKaeT CBoe
ABMieHHe, KaK TeJo, OpollleHHOe B IOPH3OHTalIbHOM HampaBieHHH. Ecau
paccMaTpHBaTbh MOMEHTHI, PABHOOTCTOALIUE OT MOMEHTa MPOX0#IeHUA de-
pe3 TOYKy S 710 M Hocle Hee, TO HETPYAHO BHAETh, YTO B 06a 3TH MOMeHTa
Tel0 HaXOJUTCA Ha pAaBHOM DaccTOAHMH OT INepleHJUKYJIfApa, OMyLIeHHOIo
U3 TOUKH S ¥ Ha PaBHOM PacCcTOAHHH BHU3 OT [OPH30HTAILHON THHUM, IPO-
xoaAeil yepes S. IpyruMu cioBaMy, KpUBag CHMMeTPHUHA OTHOCHTENLHO
BepTHKAaIbLHOH TUHHH, OPOXoadlied Yepe3 ToURY S; oHa — mapa6oia ¢ Bep-
(c-cosa)?

8
Yrobbl HAUTH paccToOAHHUE, NPOHIeHHOe OPOIIEHHBIM TeJ0M, HaM HY#Hi-

HO pacCMaTpHUBaTh TOJbLKO FOPHU30HTAIbHOE BUMEHHE BO BpEMA MOJHATHA
¥ ONMycKaHUA Teda. BpeMA MOJHATHA 37eCh, COIMIacHO CKAa3aHHOMY, PaBHO
¢ = c-sina
g
NpoieHHBLIN ¢ TOPU30HTAILHON CKOPOCTHIO C - COS (t, €CTh

THKAaJAbHON OCbIO U napaMeTpom

H TAKOBO e BpeMA NajleHHA BHU3. Taxum o6pa3oM, MyTb,

w:c-cosa-2w = é-2sina-cosa: é-sin2a.
g g g
[Ipoitnennoe paccToAHMe, clefoBaTelbHO, Beero Goabllle B ciydae o = 45°
Y PaBHOBEIMKO 1A 06oux yrioB a = 45° + 3.

19. YTo6Bl mpaBHILHO ONEHHTL, CKOIb MHOro cjeian [amuneil cBouM
aHalIU30M JBHHEeHNA OPOIIEHHOr0 Telna, HaM HY#HO paccMOTpeTh Golee cTa-
pbie HOMBLITEM 3TOro poja. 3auabax (1561) nonaran, 4To MyUIeYHbIH BEICT e
IBUKETCA B NPAMOIHHEHHOM HalpaBIeHHH [0 HUCTOLIEHHA ero CKOPOCTH
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M 3aTeM MajiaeT BepTHKaaLHo BHU3. Tapraraus (1537) nomaraer, yTo NyTh
BhICTpENIA CKJIAbIBAETCA U3 MPAMOIUHEHHOH YacTH, NPpUMBIKAWOINEd K Hell
OYTH KpyTa U, HaKoHell, BepTUKaIbHON KacaTelbHoU K 9Toii nyre. OH 3HaeT,
npaBja, — M ellle AcHee 3TO BbickasbiBaeT Pusuyc (1582) — uro, roBops
TOYHO, Ty Th BRICTpeJa Bcerjla — KpUBafA, TaKk Kak cuia TAMKECTH OCTOAHHO
JelicTBYeT OTKJIOHAWINUM 06pa3oM, HO TEM He MeHee OH K TOJHOMY aHalu-
3y He mpuxogutT. Hauano myTu 6polIeHHOr0 Tela Jerko BbI3BIBAET JOKRHYIO
ULII0311I0, 6YITO CKOPOCTh GPOIIEHHOTO Tela MpeKpallaeT AelicTBUe CHJBI
THMECTH, KaKoBOi wiuto3uy nogjgainca u Benegertu (em. ctp. 107). Mbr ne
3aMeyaeM B 3TOH YacTH KPUBOH nadeHusa Tela U 3afblBaeM 0 KPaTKOCTHU
COOTBETCTBYIOIIEro 8pemeHu nadenusn. Ecau He MpUHUMATh BO BHUMaHHe
3TOro 06CTOATENbCTBA, TO U COBPEMEHHBIN YelOBEK MOKeT MPUHATH BOJA-
HYIO CTPYIO, GBICTPO CMEHAIOIIHECH YacTHYKH KOTOPOl He MPUHUMAIOTCH
BO BHUMaHHe, 3a TH#eloe Telo, BUcAllee B Bo3ayxe. C Toll e uamwoanei
MBI BCTpedaeMcH NMpH LeHTpobeRHOM MafATHHKe, BOAYKe, cBOGOJHON Uenu
Aitkens’a, menaromeiicsa Kax 6b1 TBepoil npu GeicTpoM Bpamenuu (Philos.
Mag., 1878), npu JIOKOMOTHBE, KOTOPBIi NIPH HEJOCTATOYHOM BpEMeHH naje-
HUA U paboTHI GBICTPO MPOXOAUT MO MIAOXOMY MOCTY, 8 B CHOKOHHOM COCTO-
AHUH He yaep:;kaincd 661 Ha HeM. [Ipu moaHOM aHalu3e Bee 5TH ABIEHUA OKa-
3pIBAlOTCA He Goslee YAUBUTEAbHBIMH, YeM ABIEHUA caMble OObIKHOBEHHBIE.
Kaxk sto nonaraet Vailati, ycunupineecs pacnpocTpaHeHue oriecTpeabHoro
opy#uA B TeueHue XIV Beka okaszaio cyiiecTBeHHOe coJeficTBHe U3YUEHUIO
JOBUKEHUA OPOLIEHHOT 0 Tela, a MOCPeICTBEHHO U Beell MexaHuku. Te #e 1o
CYIeCTBY ABJIEHUA BCTPEUYAIOTCA U B CTAPbIX MeXaHHYECKHUX MeTaTelbHbIX
MalliHaX U NMpH GpocaHdd PYKO#, HO HOBadg U UMMo3aHTHad GopMa Bce ke
Moria NpuBjIedb BHUMAaHHE ¢ ropaso 60abIIEeId CUIOI0.
20. BaskHoe 3HaveHUe UMeeT MO3HAHUE He3a-
A B sucumMocmu BCTPeYalOlIUXCHA B NPUPOJE YCAOBHIA,
onpe/elAIONINX ABUAeHHe (cUl), dpye om dpyea —
C D nosnanue, mo6biToe W Hallle[lliee CBOE BbIpaieHUe
NpU HCCAeIOBAaHUU IBHMEHUA OpOIIEHHOI'0 TeJa.
O0no Temo MomeT ABUraThcA B HamnpaBienud AB
(puc. 101) B TO BpemsA, Kak MPOCTPAHCTBO, B KOTOPOM IPOMCXOQUT 3TO
IBUMeHUe, nepeMeniaeTcA B nanpasienuu AC. Teno gocturaer Toraa us A
B B. U 3To NpoHCXOMUT TaK#e U B TOM clIydae, Korja o6a yclIoBHUSA, ONpe-
neasionie apuxenus AB u AC B onno BpeMs, He UMeEIOT JIpyr Ha Apyra
HUKaKOro BIUAHUA. Jlerko BUAETH, YTO MO MapayiIeqorpaMMy MOMHO CHIa-
IObIBATh He TOJAbKO MepeMellleHUA, MpoUcIIeJlie y#e, HO U MTHOBEHHBIE

Puc. 101
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CKOPOCTH U YCKOPEHHUHA.

Bsraaa lanunen va qBusenue GpolieHHOTo Tela, KaKk Ha MPOLECe, Clo-
MEHHBIA M3 JBYX pasIMUHBIX HE3aBHCHMBIX APYT OT Apyra /JABHMEHHH,
KJIaJeT HAvalo [eloMy PALY aHaJOTHYHBIX BamHBIX MPOLECCOB MO3HAHMA.
MomHo ckazaTh, YTo B OAMHAKOBOM Mepe BaitHO MO3HAThL HeIA6UCUMOCTLL
ABYX ycloBHH A u B Ipyr oT Apyra, Kak ¥ 3a6ucumMocmb ABYX yCloBHH A
u C gpyr ot apyra. H6o TolbKo mepBoe JaeT HAM BO3MOMHOCTEL Ge3 MoMe-
XH NPOCAEANTE BTopoe. CTOUT TONBKO BCIOMHHTE, KAKYIO TIOMEXY B CBOEM
pasBUTHH co3Jalo ceGe cpelHEeBEeKOBOE €CTECTBO3HAHKE ONYyIIeHHeM 3a-
BHCHMOCTEN HecyIeCTBYIONHUX. AHAIOTHUHBl OTKPLITHIO ['anunes mpapu-
Jo mapaanenorpaMma cuil HeloToua, crnomenune konebauuit crpyn Cobepa,
clloMenHe TepMHYecKuX aABuMenui Mypre. [Ipu nociegneM uccnegoparteie
METO/] CNIOMEHUA ABIEHUA U3 He3aBUCHMBIX ADPYT OT ApYyra YaCcTHYHBIX AB-
JeHMii POHMKAeT Bo Bee 061acTH MaTeMaTHUECKOH GDU3HKH B popMe mpel-
CTaBIEeHHA OOIIEro MHTerpaia, Kak CyMMBI YacTHLIX MHTerpaios. Pasmome-
HHE TPOIEeCCOB Ha HEe3aBHCHUMbIe APYT OT Apyra yacTH PonbKMaHH yaauHO
Ha3Bal u3loafylued, a CIOMEHHe Npolecca U3 TAKUX 4acTell cynepnosuyu-
el (naaomenuen). O6a mpouecca BMecTe [alOT JHIIb HAM BO3MOMKHOCTH
MOHATH WM BOCIPOU3BOJUTH B HANTUX MBICIAX YACMAMU TO, YTO CPaA3Yy AB-
JfeTcd IJA HAC HeIOCTHHMMBIM.

«TonbKO B oYeHd PEIKMX CIydYadX NPHpPoJa BHICTYNAET Mepel HAMH
eIMHO €O BCeM OGMIHEM CBOHX ABIEHHH, HO B GOJMBIIMHCTBE CIyYaeB MHUD
ABJIEHUH, HA0B0POT, HOCUT XapaKTep 6e3yCloBHO caoxcHbtl ... OqHa us 3a-
Jay Hallero MO3HAHMA O/KHA GyAeT 3aKII0YaThCA B TOM, UTOOBI MOHATH
ABJEHMA, KAK OHM HAM [JaHbl, CIOMEHHBIMH M3 [EJ0T0 PAJA YaCTHBIX ABIE-
HUIl ¥ cHavyana U3Y4UTh 3TH NocieJHue Bo Beell ux uucrore. Toapko Tor-
la, KOorla Mbl 3HaeM, KaKoe yJacTHe NPUHUMAeT KaMm/Joe yacTHOe ABJIeHHe
B 06lIeM ABIEHUH, Mbl MOEM OBIaJeTh BeeM LHedbiM. .. » (CM. Volkmann,
Erkenntnisstheoretische Grundziige der Naturwissenschaft, 1896, ctp. 70.
Cm. nanee Principien der Warmelehre, ctp. 123, 151, 452.)

21. Tropueckas meATelbHOCTh ['anuies pacnpocTpaHAeTCA daleKo 3a
npeaenbl Mexauuku. HamoMHHM To/bKO, YTO OH IOJOMHI OCHOBAHHE Tep-
MOMETPHH, Jajl HaBpOCOK MeTo/a A ONpeJeleHHl CKOPOCTH CBETA, IPAMO
KOHCTAaTHPOBAaJ OTHOUIEHMA YHMCEN KoJeGaHM@ NMpH MYy3bIKaJbHBIX HHTEp-
Bajnax, oGLACHHI ABJEHHe KoHcoHauca. OH CHBIIHT O TEIeCKoNe, H 3TOro
JAOCTATOYHO, YTOOBI OH MOBTOPHJ OTKPBITHE €0 H YCTPOM/ TEIeCKOl U3
ABYX YeYeBHI] M OJHOW opraHHod TpyGel. BeicTpo 0fHO 3a APYTMM €ro HH-
CTPYMEHT IOKa3biBaeT eMy Topbl Ha JIyHe, BBICOTY KOTOPBIX OH HM3MepsA-
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er, 3Be3lly Onurep ¢ BpamamomuMUCH BOKDPYTr Hero CNyTHUKaMU, B UeM
OH yCMAaTpUBaeT YMEHbLIIEHHYIO MOJelh MHPOBOi CUCTEMBI, CBOOBPa3HY 0
¢urypy Catypha, ¢asul Benepnl, nAaTHa u Bpamedre ColHIla — U BO BeeM
3TOM OH BMAMT HOBbLIe M CHILHEMIIHe apryMeHTHI B MOJIbL3y cUCTeMEl Ko-
nepHuka. Heo6xoaumMo Takxe YIOMAHYTE O €ro MEBICIAX OTHOCUTENLHO reo-
MeTPHUYEeCKH NMOJOOHBLIX AUBOTHBIX U MallMHAX, 0 (OpMe U TBEpPAOCTH KOC-
Teii, 0 ero UJeAX, MOCIYMUBIINX HCXOJHBIM HAYaJIOM A HOBLIX MaTeMaTH-
yeckux MeTo0B. Benen 3a Wohlwill’em Tonsaberr («Galilei’s Atomistiky,
Biblioth. math. 3. Folge Bd. III Heft 1) negaBno norasan, 4To 3TOT peBo-
JTIOUUOHHEIA yYM He OBl coBceM CBOOOJEH OT BIMAHUII aHTHMYHON JpeBHOC-
TH U CpejIHeBeKOBLA. B 0c06eHHOCTH B MepBOM [He AMANOr0oB Mbl HAXOJUM
noApoGHOe U3N0MxeHHe 00 aTOMUCTHUYECKUX paccymaeHuax [anunes, Haxo-
JAMUXCA B OYEBHUIHOM IPOTHBOPEYHMH C UJEAMH APHUCTOTENA U CTONbL Ke
ACHO NPUMBIKAOMUX K [epoHy. TH HIeH NPUBOIAT ero K CTPAHHLIM pac-
Cy#IeHUAM O HEelPephIBHOCTH U K MUCTHKO-MaTeMaTHYeCKUM YMO3DEeHUAM
OTHOCHUTEILHO KOHEUYHOT0 U 6€CKOHEUYHOr0, KOTOpLIEe, C OJHOM CTOPOHLI, Ha-
nomuHaoT Huronaa KysaHckoro, a ¢ Jpyroii He MeHee #HBO HAIOMUHAIOT
U HEKOTOpLIe COBpeMeHHble MaTeMaTHUYeCKHe HCCle0BaHMA, TOMe He Co-
BceM cBOGogHLIE 0T MUCTHEHU. To, uTo [anuieii He Bo BceX CBOMX MBICIAX
cyMell IO0CTHYb MOJHOM ACHOCTH, CTOJb e Mallo MOMeT Hac YIMBIATL, KaK
M ero OCTAHOBKHM Iepe]] mapajoKCoM, CTUMYIMPYIOMYIO ¥ BLIACHAKMIYIO
CHITY KOTOPOT'O JION#eH ObLI UCIBITATh Kam bl MbICTUTeNb. (CM. IPUIO:K.,
nobaBneHue 5.)

2. Paobothw1 TI'ofireuca

1. l'oiirenc ABIAeTCA BO BCeX OTHOIMIEHUAX TOCTOWHBIM NPEEMHUKOM
lFanunes. Eciu dunocodbckue ciocoGHOCTH ero yeTynanu, MoKeT GbITh, CIO0-
co6HocTAM [anunes, To 3aTo OH NPEBOCXOAUI MOCHEHEr0 CBOUM I'eOMeT-
pudeckuM TanantoM. OH He TONBKO Pa3BUI fajiee UCCIeI0BAHUA, HAYATbIe
lanuneem, HO paspelIns Takme NepBble 3afa4d JUHAMUKL MHOTHX Macc,
Mem Ty TeM Kak [anuneif orpaHUYUBaICH UCKIIOYUTENHHO TUHAMUKONW 00-
HO20 Tena.

MuosecTBo oTEpBITHI [0lireHca cofep#uTcs yie B ero kaure «Horo-
logium oscillatoriumy, o6HapogoBanHoii B 1673 roay. Bot BaskHeliine TeMHbl,
o6cyaeMble 3/lech BIlepBble: y4YeHUe O lleHTpe KoleGaHudA, u3obpeTeHue
1 KOHCTPYKIIMA 4acoB ¢ MAaATHUKOM, H300peTeHre YacoBoro GanaHca, onpe-
JlelleHe YCKOPEHUA CUIIBI TAMECTH g HabmofeHHeM KoleGaHUil MaATHUKA,



2. Pa6omut Iotizenca 131

CHRISTIANUS HUGENIUS
natus 14 Apriiis 16'2_9.

denatus § Junii 1695,

Ioprpet INoiirenca

npealiokeHHe TPUMEHEHHA IHHBI CEKYHIHOT0 MAATHHKA B KauecTBe eH-
HHUIBI INHHBI, TPABUIa OTHOCHTENBHO EHTPOOeHHON CHIIbI, MEXaHHUECKHE
U FreOMeTpHYeCcKHe CBOHCTBA [[UKIOHBI, YUeHHEe 00 3BOIIOTAX H KPYTe KpH-
BHU3HBI.

2. Uto wacaetcAa dopMbl HU3N0OKeHHA, To ['lolirenc He yctynaet ['anu-
deto B GrnaropogHo#t U GecipuMepHoit monHoH decTHocTH. OH coBepIIEHHO
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OTKPOBeHHO H3jnaraetT IIyTH, [IpDHBedNTHe €ro K €ro oTKEPBITHAM H TeM ob-

Yace! I'oitretica ¢ MagTHUKOM

jJervyaeT 4YHTATENIO IOJHOE MOHHMAaHHEe HX.
Hla 1 HeT eMy BOBce HaJlOOHOCTH CKPBIBATh
3TH NyTH. Eclu M no HCTeYeHHUH ThIcAYe-
JeTHA OypeT ellle BHUIHO, YTO OH ObLI Ye-
JOBEKOM, TO BMeCTe C TeM 3aMeTHAT Tak-
e, ¥mo oH 3a 4denoBer Obli. Ho B Hamem
obcy#ieHun paboT I'toiireHca Mbl BBIHYH-
JEeHBbI Iep;KaThbCH HECKOJIbKO MHOTO MeTOja,
YyeM TpH H3JomeHUHM pador [anunesa. Pac-
CY#JEeHHA 3TOr0 MocIeJHETO Mbl MOT'IH 110Y-
TH 6e3 H3MeHeHHil cooBUIMTHL B HX KJjac-
cuyeckoii npocrote. C paboramu ['oiirenca
Tak [MOCTYMHUTDb HeBO3MOMKHO. OH 00Cy:HKIaeT
3ajayu ropasjo 6Goliee ClodHble, €r0 MaTe-
MaTH4YeCKHe MeToabl U 00o3HaYeHHA HaYH-
HAIOT CTAHOBHTBLCA HEeJOCTATOYHBIMHM H TH-
senoBecHbIMU. KpaTKocTH pagu Mbl 6ylieM
M03TOMY H3JaraThb Bce B 6ojlee COBpeMeHHOH
¢opme, HO ¢ coXpaHEHHEM CYIIeCTBEHHBIX U
ocHOBHBIX HMpeil ['toitrenca.

3. Haunem c¢ wucciegopanMii o IIeHT-
pobe#inoil cuie. Pa3z ycBoeHO IoJ0keHUE,
ycTaHoBlIeHHOe [anuneeM, 4To BCAKaH CH-
Ja olpejleldeT Kakoe-HUOYIb YCRODEHHe,
TO CTAHOBUTCH HeHU30emHON MbICIb, 4YTO
Ra#J0e u3aMeHeHue Karoil-HUOyIb CROpOC-
TH, a, CIeJoBaTelbHO, U KaM[I0oe HIMeHe-
HHMe KaKoro-HUOYb HanpasieHus NBUMKEHUA
(ubo 3TO mHocHenHee ONpeNeNAETCA TpPEMA
NepHeHIUKYIAPHBIMU APYT K APYTY COCTaB-
JHIOWKMMH CKOPOCTH), IOJKHO CBOJUTH R
Rako#-uuOynb cuie. [loatomy, eciu Kakoe-
Hubyabp Teno (KameHb, HaNpUMep) pAaBHO-
MEPHO BpallaeTcd B Kpyre Ha HaTHAHYTOH
HUTH, TO 3TO JABUMEHHE N0 KPUBOH MOHIHO
0OBACHUTh TOJbKO JefiICTBHEM MOCTOAHHOM

CHUJIbl, OTKJIOHAIOIIUM Te€JIO OT HpHMOHHHeﬁHOFO IyTH. Cuna sTa ecTh HATA-
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MeHUe HUTU, U 3TOH CHIION Teo NOCTOAHHO OTKIOHAETCA 0T NPAMOJAUHEIHO-
ro MyTH K UeHTPY Kpyra. HaTAmeHHe HUTH NpeCTABIAET, CleJOBAaTeILHO,
HEHTPOCTPEMHUTENbHYIO culy. C Apyroil CTOPOHBI, HATAMEHHe HUTH OeicT-
ByeT TaK#e Ha 0Cb WIW Ha HEMOJBHMHEBIN IEHTDP KPyra U B 3TOM CMBbICIe
OHO TPECTaBIAET CHIY LEeHTPoOeHHYIO.

IIpeactapum cebe Temeph Telmo, KOTOPOMY OfHa# bl OblIa coobiieHa
CKOPOCTb M KOTOPO€ C TeX I0p yIep:sUBaeTcA B PABHOMEDHOM KDYTOBOM
IBUEHHUH YCKODEHHEM, HalpaBleHHBIM Bcerja K LeHTPYy Kpyra. Pacemort-
PHM Tellepb, OT Yero 3aBHCUT 3To ycropenwue. [IpeacraBum cebe, uTo mo
ABYM paBHbIM Kpyram (puc. 102) paBHOMepHO ABMralOTCA 1Ba Teld, CKO-
poctr KoTopbix B I 1 II oTHocaATcA Kak 1 : 2. Ecau 6ymeM paceMaTpHBaTh
B 060MX Kpyrax OJUH M TOT e 3JIeMeHT AYTH, COOTBETCTBYIOMUIl oueHb
MaleHbKOMY YTIY ¢, TO H COOTBETCTBYIOMIHH 3IeMeHT MYTH §, 10 KOTOPOMY
Telo AefiCTBHEM [eHTPOCTPEMHUTEIbHOTO YCKOPEHUA YAalAeTCH OT MPAMO-
auueiHoro myTu (KacaTeiabHas) GyaeT oQHUM U TeM #e. Ecan obo3Haunm

Yyepe3 1 H 3 COOTBETCTBYIONIHE YCKOPEHHSA, UYepe3 T U % COOTBETCTBYIO-

IHe 3JIeMeHThI BpeMeHH JUIA yria ¢, TO Mbl Ha OCHOBaHHWHU 3aKoHa ['anunesn
HageM:

2 2
p1 = —‘;, P2 = 4—3 U, clefloBaTelLbHO, 2 = 4d¢pq.
T T
OGo6mian M3n0MeHHOE, MBI MOMEM CKa3aTb, YTO B PaBHbIX Kpyrax
IIeHTPOCTPEMHUTEILHOE YCKOPEHHe MPONOPIHOHANIbHO KBagpaTy CKODOCTH

IBHMEHHUA.

1T

Puc. 102 Puc. 103

Pacemorpum asmssenue B kpyrax I u IT (puc. 103), paguycsl KOTopbIX
OTHOCATCA, Kak 1 : 2, ¥ IpHMeM OTHOINEHHE CKOPOCTEeH ABHUMKEHUA TOHE
paBHBIM 1 : 2, Tak 4YTOOLI paBHBLIM BpPeMeHaM COOTBETCTBOBAIH N0J0GHEIE
aneMeHThI AYyT. llyeThb 1, @2, S, 25 0003HAYAIOT YCKODEHHUA U 3NIeMEHThI
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npoiieHHBIX NyTell, a 7 — paBHBI B 000HMX clydYasX 3JeMeHT BpeMeHH.
Ms1 uMeeM Toraa

4s
p1= =5, 2= -, W, CIEJOBATENbHO, (P2 = 2(p1.

Ecau MBI yMeHBIIMM CKOPOCTE ABUMEHHUA B KpyTe 1] HamonoBHHY, Tar
YTO CKOPOCTb B 060MX Kpyrax cTaHeT PaBHOH, TO 2 YMEHBIIHUTCA B UETHI-

1
pe pa3a H, clieOBaTelLHO, Ha % O6o61mas ckasaHHOE, MBI HAXOJHUM, UTO

IIPY pasHoll CKOPOCTH JIBUMEHHUA LEHTPOCTPEMHUTENLHOE YCKOpeHHe obpaT-
HO IIPONOPLUUOHATLHO paiuycy Kpyra.

4. MeTon MccienoBaHUA CTaphlX HcclefoBaTeneil 6611 TaKOB, UTO OHH
OTKpbIBaeMble KMHU IIPHHLUHKILI O0nbllIel YacThIO N0TyYall B TA#EI0BECHOMH
t¢opMe nponopuuit. Mel noligeM ApyruMm nyrteM. Ha Teno, nBHylleecs co
CKOPOCTBIO v, JeficTByeT cHia, coolIampllas eMy B 3I€MEHT BPEMEHH T
NepHeH/MKYNAPHO K HallpaBIeHUIO JIBUeHUA yckopeHue ¢. HoBasa cocras-
IAI0Iasa CKOPOCTH Oy /IeT (T U Clo#eHHUe ee C IpeAHeld CKOPOCThIO faeT Ho-
BOe HallpaBIeHHe CKOPOCTH, oOpasyolliee ¢ lepBOHavYanbHbIM yroa a. [Ipen-
cTaBiAA cele IBUMCHNE IPOUCXOAAIIMM B Kpyre ¢ pajlyCcoM T U BCIeJCTBUE
MAAO0U BEAUHUHDL dAeMeHMa Yead TPUHUMaA tga = «, MBI [0IydYaeM cle-
Jylolllee MONHOE BbIpaskeHue JJIA LeHTPOCTPEeMHUTeIbHOI0 YCKODEHHA paB-
HOMEPHOI'0 IBUKEHHUA 110 KPYTY:

T ' v2
T_tga_a— 7 WM o
(24
QT
T
v
Puc. 104 Puc. 105

IIpencrapneHne paBHOMEPHOro ABHMEHHA MO KPYTy, 00yCIOBIEHHOIO
NOCTOAHHBIM [EHTPOCTPEMHUTENBLHBIM YCKOPEHHEM, HMeeT B cefe HEUTO na-
pajmokcansHoe. [lapafiokcanbHOCTh 3aRII0YAETCA B IONYIIIEHHH IOCTOAHHOTO
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YCKOpPeHMA K LIeHTpY Oe3 JeicTBUTeNLHOTo NpUbiumkeHA K HeMy U 6e3 NpH-
pamienusa ckopocTd. Ho 3Ta mapajokcalbHOCTbL CTaHOBUTCA MeHbINe, ecld
IpPUHATH B coobpaskeHue, YTo, He Oy[lb 3TOT'0 LIEHTPOCTPEMHUTENLHOTO YCKO-
peHusA, IPOUCXo o Gbl IOCTOAHHOE yHaleHWe ABUKYIIErocA Tela oT LeHT-
pa, 4YTo HampaBlieHHe YCKODeHUA MOCTOAHHO U3MEHAETCA U UTO HU3MeHeHUe
CKOPOCTH (Kak 3TO0 OBHAPYMUTCA NPH 0OCY/MISHAM MPUHINNA AUBBIX CHI)
ObIBaeT CBA3aHO ¢ NPUOAUMEHUEM APYT K IPYTY BLI3BIBAIOMIMX YCKODeHHe
Teln, Yero 3/lech HeT. bonee closkHbIA cayyail ABUMEHUA MO BIIUICY MOMKET
ObITb BbIACHEH B 3TOM jKe HallpaBIeHUH.

Puc. 105b Puc. 105¢ Puc. 105d

g

IIpuBenem eme AcHBINA BBIBOJ BhIpameHUA IIA HEHTPOOEHHOTO YCKO-
peHHUA, OCHOBaHHLIA Ha mpuHOUNe rogorpada ['amunpTona. Ecnu Teno npu-
JReTcA paBHOMepHO Mo Kpyry (puc. 105b) paguyca 7, To cropocTh ¥ Ie-
PEeXoJUT B TOUKe MYTH A BelelCTBHE MPUTHMKEHNA HUTH B PABHOBENUKYIO
CKOPOCTBh v IpyTroro HampapieHUA B Touke B. HaneceMm Bce ckopocTH, mo-
cleJoBaTelbHO JOCTUTaeMble TENOM, MO BeNHUHMHE U HANPABICHUIO B TOY-
ke O (puc. 105 ¢), ¥ 3TH OTpe3KU HaM MPEICTABAT BCE pagUycChl ¥ KpyTa.
lna toro yto6er OM mnepemino B ON, Kk MepBOMY OTpPE3RY HOM#Ha mpuda-
BUTbCA NEePIEHIURYIAPHAA K HeMy cocTaBnAwmad M N. Ilo HanpaBieHuAM

paouycoB T CKOPOCTb B TeUeHHEe OOHOI'0 060p0Ta T pasHoMepHO Bo3pacTaeT

Ha 27v. TakuM o6pasoM, paJualbHOE YCKOPEHUE o = 2my

T

2
v
u Tak kak vI' = 277, TO p = .

Eecmu x OM = MpUCoeJUHAETCA OYeHb MalleHbKaA CoCTaBlAloIana w
2
w

(puc. 105d), To nonyyaeTes, CTPOTO TOBOPH, CKOPOCTL Vo2 + w2 = v + 95’
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YTO MBI [ToJdydYaeM I1pU HpHﬁJII/IBI/ITeJII:HOM H3B/J€YCHUHU KBAgpaTHOro KOPHA.
2

Ho B cjly4dyae HernpepvieH020 OTRJIOHCHUA g]— CTAHOBUTCA OECKOHEYHO MaJjlo
v

CPaBHUTENBHO C ¥ U MOKeT GBITh OTOPOIIEHO; TOrJa U3MEHAETCH TOAbKO
HalpaBileHHUe, HO He BeIUYUHA CKOPOCTH.
5. BripaskeHue AJA NEeHTPOCTPEMHUTEIBHOTO UIH HEHTPOOEHHOT'O YCKO-
2
peHUA @ = UT JerKO0 MoseT ObITh NPUBENEHO ellle U B APYTyi0 ¢opmy.
O6o3nauum uepe3s 1" BpevA ogHoro obopoTa mo Kpyry u torja vl = 2rm,

4rr®
T2

a clleJoBaTedbHO, © = B sToit popme MBI Gymem ynotTpebaaTh 3TO BbI-

pasteHue BrocieacTBuu. Ecii Mo Kpyram JBUKETCH HECKOJBKO TeJ ¢ paB-
HBIM BpeMeHeM 0JHOro 060poTa, TO COOTBETCTBYIOIIHE HEHTPOCTPEMUTEIb-
HbIe YCKOPEHUH, KOTOPBIMU OHU YIEPHUBAIOTCH B JAHHBIX HANPABJICHUAX,
KAk 3TO BHAIIO U3 MOCJAEANEero BLIPaykellds, MPOoHopLHoNalLILl pagiycam
KpPYTOB.

6. fIBneHun, HIIIOCTPUPYIOIIUE IPUBEICHHBIE BhIIIE pACCyH IeHUH, KaK
OTPhIBAHUE HENOCTATOYHO KPEHKUX HUTEH, HATAHYTHIX ABUMEHUEM IIPUBH-
3aHHBIX K HUM Tell, IJIOcKad ¢opMa MATKUX BpalalOUIUXCA MAPOB U T. [.,
obmeusBecTHbl. C moMombio cBoero Bos3apenus [ofirenc cymen Totyac e
00BACHUTL Uedblii pAg sABienuit. Korpa, Hanpumep, B yacax ¢ MaATHU-
roM, npuBeseHHbIX Richer (1671-1673) us Ilapuma B Kaeuny, orazaica
3ameieHHbId xon, [odireHc BbiBeda U3 Gojiee 3HAYUTENBHOTO LEHTPOOEH-
HOT'0 YCKOpEHUA Bpamalomeiica 3eM/Id HAa 3KBATOpe MHUMOE YMeHbIIeHHe
YCHOPEHUA THMECTH g, U HAbIIOJeHHe TOTYAC e CTal0 MOHATHBIM.

YHoMAHEeM BBUAY €r0 UCTOPUYECKOI'O WH-

tfl Tepeca enle 00 OJHOM OTHOCHIIEMCH CIOJIa 3KC-

E R | R g Tepumente. Rorga Heioton passua cBoto Te-
' OpPHUI0 BCeMUPHOro TAroTeHusd, I'lolreHc mpu-

HajJlexal K OrPOMHOMY YMCIY TeX, KOTOpbIe

: Z He MOIJM HPUMUDUTHCA ¢ Ufieell HeficTBUA

i Ha paccroAaHud. EMy Kasanoch, 4TO ABJEHUE

A TACOTEHUA CKOpEe MOMHO 0OBLACHUTDH BLICTPO
IBUMYIUMUCH YaCTHIAMU KaKoii-HUOYIb cpe-

Puc. 106 abl. Ecii B Kaxoii-HU6y Ob cocyn, 10 KpaeB Ha-

NOJHEHHBIH KaKoH-HUOYIb #UIKOCTHIO, IOMECTUTh HECKMIBKO JIETKUX Tel,
ecJd, HallpUMep, B BOAY IIOMECTUTh JePeBAHHbIE IMAPUKH, U NPUBECTHU CO-
CYJ BO BpalllaTelbHOE IBUMEHHE BOKPYT KaKkoi-HUGYAb O0CH, TO JepeBAHHEIE
IIapUKH HAYUHAIOT OBUTaThCA IO HaNpaBlAeHUIO K 3Toil ocu. Ecan, Hanpu-
Mep, CTeRJAAHHYIO TPYyOKY RE ¢ nepeBAHHBIMU liapukaMu K K 1npu nomoinu
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BTYJIKH Z NMOMeCTUTDH Ha BpalllaTeldbHbIH annapat U BpallaTh ero oKoJlo Bep-
TUKAILHONU OCH, TO MAPUKU HAYUHAIOT YAAAATHLCA OT OCH, JABUIAfACh KOCO
BBepx. Ho ecau TpyOka HamoaHena BOJON, TO Kasmjoe BpalleHue 3acTaBif-
eT Mapuky, miaBamwiiye B koHnax Tpy6ru FE, ABUraTheA Mo HanpaBleHUIo
K ocH. fIBaenue mpocto o6BACHAETCA TIO AHANOTUU € TPUHLUIOM ApXUMe-
aa. lllapuru UCTILITHIBAIOT LEHTPOCTPEMUTENbHOE JaBieHne BBEPX, pABHO®
U MPOTUBOMOMOKHOE TOMY [aBI€HUIO0, KOTOPOe MPOU3BOJAUT HA BHITECHEH-
HYIO #UJKOCTH LeHTpobexuan cuna. Eme Jlekapt npeanonaran o6bACHUTD
TaKuM 06pa3oM LEHTPOCTPEMUTENLHOE faBielie BRBepX MIABAIOUIUX Tel B
cpejie, HaxoaAmeidcA B Buxpesom aBuskenuu. Ho Toiiresc ocnoBaTenbHo 3a-
MeYaeT, 4TO B TAKOM clydae Hy#HO 6b1I0 ObI TPUHATE, YTO Le2uatfuiie Tena
JOMHbI UCTIBITBIBATE CuAbHelUlee [EHTPOCTPEeMUTENbHOe JaBieHne BBepX
4 4TO BOOOIe Bce TAKeNbIe Tela JI0MKHbI ObIThH Jerde, 4eM BUXDEBaA cpe-
na. Tiolirenc famee 3amMedaeT, YTO aHAIOI'UYHbIE ABIEHUA JOMMHDBI ObLIA
6bl HaGAIOAATHLCA U HA A00BLT Tenax, He YYacTBYWOIIUX B BUXPEBOM [BU-
JREHUH, T.e. Telax, He 061aJaMUX HeHTPoGemHON cUIoil U HAXOAAMUXCH
B cpe/le Bpallamlleiica U, ciejoBaTensHo, obaafamonieil HeHTpobemHoN cu-
goii. [llapur, HanpuMep, U3 KAKOro YTrOHO BelllecTBa, ABUMYIUNACH TOAbKO
Ha Henodsuscrom paauyce (IPOBOJOKE), IBUKETCA B BUXPEBOM cpejie K OcH
BpalleHUA.

loiiretic nomelaeTt B 3aKPLITHIA COCY A ¢ BOAOH KYCOYKHU cypryda, Ko-
TOpble HeMHO20 THAmelee, YeM BOJA, U MOTOMY OMyCKalOTCA Ha aHo. Ecau
MPUBECTU COCY[ BO BpallaTelbHoe ABUHeHHe, KyCOYKHU Cypryda cobupaiot-
cA Ha caMoM Kpae cocyja. Eciu e BHe3anHo ocTaAHOBUTE BpallleHde cocya,
TO BOJla MPOJI0M:KAET falee BpaIaThCA, MeMAYy TeM KaKk KYCOYKHU Cypryda,
compUKacamwIliecs ¢ [HOM cocyla U ObicTpee 3ajiepaHibie B CBOEM [BH-
JROHUU, HAYMHAIOT ABUraTbecA K ocd cocyaa. B stom mpouecce T'ioiireic
BU/Ie KapTUHY JefCcTBUA CUIbI TAeCTU. Bpalawuuiica B 01HOM Hanpas-
JAeHUU 3GUD He YAOBIETBOPAI, NO-BUAAUMOMY, ero notpebuoctu. llocreanuii
JomeH Gb11 Gbl, MO €0 MHEHUIO, B KOHLEe KOHLOB yBiIeYb B CBOEM JBUIie-
Huu Bee. [loaTomMy oH mpuHHUMAN, YTO YACTHULBI BhUpa OLICTPO ABUrAIOTCA
M0 BCeM HAampaBiIeHUAM, HO TMPU 3TOM Hoi#eH caMm coB60K YCTAHOBUTLCH,
M0 ero MHEHUID, B 3aMKHYTOM TpPOCTpAHCTBe MepeBec KPYroBbIX [BUE-
HUHl Haj pajuaibHbIMU. ITOT 3hUp KazaicAd eMy BHOMHEe A0CTATOYHBIM A
obbAcHenus ABaeHuit TAmectu. [lopobHoe UaMOKEeHHE 3TOH KUHETHYeCKON
TEOpPUH THMeCTH Mo;kHO HaiiTH B pabote ['wiirenca «Ueber die Ursache
der Schwerey [«O nmpuunne tamectur] (deutch von Meves, Berlin, 1893).
Cwm. Tarme Lasswitz, «Geschichte der Atomistik», 1890, IT Band, ctp. 344.
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7. llpemae 4em mnepeiiTH K HcciaegoBaHUAM [toiireHca oTHOCHTENBHO
IeHTpa KojlebaHuA, Mbl 3aliMeMcA cHavajla HeCKOJAbKMMHU 0oJlee 0OLUMHU, CO-
BePILIeHHO 3/1eMeHTapHbIMHU, HO 3aTO BecbMa HalVIAJHbBIMHU paccy#1eHUAMHU
OTHOCHUTEJNbHO MagTHUKO0OPA3HOI'0 U KojlebaTellbHOIO JBUeHNA BooO1Le.

HeroTopbie 0co6eHHOCTH MaATHHUROOGpPA3HOTO

D IBHEHUA ObLIM M3BecTHH y#ie [anuiero. Yto on
cozjad cebe npeicTaBleHHe, KOTOPOE MbI U3J0HUM

HUMe, WM 4TO OH ObLI, M0 KpadHell Mepe, Becb-

Ma HeJaJsleK OT Hero, JOKa3blBalOT HEeKOTOPble HaMe-

KM, pa3bACHeHHbIE B ero guajorax. Teno HUTAHOrO

MafATHUKA AIMHEL | ABuuercA no kpyry (pue. 107)

paguyca [. Eciu MaATHUR He3HAUHTEIbHO OTKJIO-

HUTb, TO OH CTAHET NpoderaThb NP cBOUX KojlebaHU-

AX 04eHb HebGOJbIIYIO AYTry, OJIH3KO0 COBNAJalOyIO

B ¢ cooTBeTcTBeHHO# xopaoi. Ho xopga C'B npoxo-
Puc. 107 IUTCA B TO e BPeMs, YTO M BepTHKAa/AbHBIN Jua-

2
MeTp BD = 2l. Ecawn BpemA nagenud ¢, 1o 2] = g%

H, clejoBaTelbHO, § = 2 é Tak Kak 3a Toukoil B apumenue paoan BC!
cOBepllaeTCHA B TO e BpeMd, TO BpeMA ojHoro Kodebanua or C go C*,
T.e. T =4 é Tarum o6pa3zoM, jgaxe M3 3TOro rpy6oro Bo33peHMA MOH-

HO BIIOJIHE TIpaBH/IbHO MNOJYYHTb gSOPMy 3aKkoHa MaATHHEKa. TouHoe BbIDa-
HMeHue LA NPOJOMMHUTEIbHOCTH O4YeHb MajlbIX I-(O.IIeﬁaHI/II‘/JI7 KaKk HM3BeCTHO,

TakoBo: T = ﬂ'\/g.

JIBuieHHe Tella MaATHHKA MOMHO TaKMe paccMaTpHUBaTh, Kak dacT-
HBIfl ciaydail ABHMEHHA MO HAKJIOHHOH MIocKocTH. Ecin HUTH MaATHHEa
o6pa3zyeT yroil « ¢ BepTHRaAbl), TO TeJ0 MaATHHKA NOIyYaeT yCcKOpe-
HHe gsina K TNoMoMeHHI paBHoBecud. [HaA maavix yrioB @ ga ecThb BEHI-
pajeHHe 3TOT0 YCKOPEHHA M 3TO MOcde[Hee, CAeA0BaTEIbHO, TMPOHOPIHO-
HaJdbHO OTRJIOHEHHWIO M Bcerja HampaBlIeHO B MPOTHBOMOIOMHYI CTOPOHY.
IIpu maabixr OTRIOHEHUAX MOMHO NMpeHeOGpedb KPHBHU3HOM MyTH.

8. Ilocae 3TUX mMpeJBapUTEABHBIX 06bACHEHUH MBI MOJM0MHM B OCHOBY
Halllel'o HccleJoBaHUA KolebaTeldbHOr0 JBHMEHUA IPYTYIO fo4ee npocmyno
czeny. llyeTh Teno MoxseT aBurathesa o npamoit CA (puc. 108) u noctosn-
HO MOJMy4YaeT yCKOPEeHHE K TOUKe (), IPONOPIHOHAILHOE PACCTOAHUIO, Ha KO-
TOPOM OHO HaXoJUTCA OT 3Toit ToukH. H306pa3umM HarAAAHO 3TH YCKOPEHUA
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Yyepes BOCCTAHOBIEHHbIE B COOTBETCTBEHHBIX MecTax opAuHaThl. OpJUHATHI,
HanpaBlieHHbIe BBepX, MyCTh 0603HAYAIOT YCKOPEHHA BIEBO, a OPJUHATHI,
HanpaBlieHHble BHH3, — YCKOpDEHHA
Bnpaso. IIpegocrasnentoe camomMy cebe pC
B A, Teno gBuranoch Gbl ¢ HepaBHOMEp- I ol
HBIM yCKOpeHHeM B TOURy O W OTTYy- 4
da B Ay, npuuem OA; = OA, orryna
BepHynoch Obl B TOuKY O U T. a. IIpesms-
le BCero MNerKo NOIYYHTb He3aBHCH- A,
MOCTb NpPOJONAHUTENbHOCTH KolebaHHUA o B'A
(Bpemenu apumenus no AOA;) or am-
nIuTyAbl KoneGaHuA (pacctoauus OA).
Jlng 3TO# menu MbI mpepcTaBifeM cebe
B I u II To ke camoe konebGaHMe ¢ of- Puc. 108
HOKpATHOM M ABOHHON aMIIMTYmOl KO-
debanua. Tar Kak yckopeHue U3MeHAETCH OT TOYKM K TOYKe, TO MbI [e-
auM OA u O'A' = 20A na paBHOoe U oueHb 6ONbINOE YHCIO BIEMEHTOB.
Kaspenit snemenT A'B! ot O' Al 6yner B 1Ba pasa Gonblle COOTBETCTBEH-
Horo snementa AB ot OA.
Mesiy HaYalbHBIMM YCKODEHHMAMM @ M (0! cyllecTByeT OTHOLIEHHe
! = 2¢. Benegereue storo 3nementhl AB u A'B! = 2AB npoxogsaTes ¢
COOTBETCTBEHHBIMHM YCKODEHHUAMM ¢ U 2¢0 B OJHO U TO e BpeMmA 7. Ko-
HeuHble ckopocTH v M v' B I u II OiA mepBoro mneMenTa 6YAyT v = (T
u v! = 207 u, cregopatensuo, v' = 2v. CleloBaTeNnbHO, YCKOPEHUA M Ha-
yanbHble CKOPOCTH OTHOCATCA APYr K Apyry B B u B! Tome, kax 1 : 2.
Benencrrue aToro v nocliegyionie COOTBETCTBEHHLIE MEeMEHThI To#e Mpo-
XOOATCH B TO e camoe BpeMA, M TO #e caMOe MO#HO CKa3aTb 0 KamIou
nocrepyioueit mape sneMenToB. O6061ad cKazaHHOe, MbI
M03HAEeM He3aBUCHUMOCTh MPOJONKUTENbHOCTH Kolebanus I
OT ero aMIiIuTY Ibl. O BA
IIpencraBum cebe Tenepb OBa KoleGaTelbHbLIX HBH-
senunn I u II (puc. 109) ¢ pasuoit amnaurynoit. Ho B II
MYCTh TOMY #e PacCTOAHHUIO 0T () COOTBETCTBYET B YeThI-
pe pasa Gonbllee yckopetue. Pazgendm BCIO aMITUTY LY I
ronebanua B 1 u II, T.e. AO u A'O' = OA ua ogno 0" BA
U TO e oueHb Gonbioe yncno yactell. Yactu sTu B 1 m 11
6ynyT paBbl. IlycTh HauyanbHble yckopeHMA B A u Al
6yayT ¢ u 4, snementsl nyTH AB = A'B! = s, a Bpe-

Puc. 109
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MeHa COOTBETCTBEHHO T M T'. MKl momydaem 7 = %S,

=, /42—3 = % Anement A' B! npoxoauren, ciae1oBaTelbHO, B TEYEHHE I10-
P

NOBMHEI BpeMeHH CpaBHMTEIBHO ¢ saeMeHToM AB. KoHeunble ckopocTH v
uv BBu B! 6ygyrv=pruvt= 44,0% = 2p. Taxum o6pasoM, HaYalb-

Hble ckopocTH B B u B! oTHocaATca kak 1 : 2, a yckopeHuA — kak 1 : 4,
U N03TOMY clelylomuit aineMeHT B Il cHoBa OGyjer NpoiijeH B [OJOBUHY
TOTO BPeMEHH, B KoTopoe GyaeT NMpoiiieH cOOTBETCTBEHHBIN 3jeMeHT B I.
O6o6wan ckasaHHOe, MBI HAXOJHUM, YTO NPH JAHHBIX PaBHBIX aMILIHUTYAax
IPOJOJKUTENBHOCTh KoleGaHUA 06paTHO INPOIOPLUOHAIbHA KBaJpPaTHOMY
KOPHIO U3 YCKODEHHUHA.

9. U3iomennnlie 34echb paccyAeHHA Mol'yT IOJIY4YUThH BechbMa COKpa-
HleHHY0 ¥ o6umylo ¢opMy, eciy NIPUMEHUTh K HUM MeTo[ paccMOTPEeHUA,
BrepBble npuMeHeHHBIH HbroToHoM. HeroTOH HasbiBaeT nodoSHbimu Tarue
MaTepHalbHble CHCTEMbl, KOTOPble UMeIOT reoMeTpUYeckH NoA00HbIe dop-
Mbl M T'OMOJOTHMYHBIe Macchbl KOTODBIX HaXoJATCA B TOM e OTHOIIEHHUH.
OH roBopHUT galee, YTO TakHe CHCTEMBI COBEPINAIOT NOAOOHBIE IBHMEHHA,
eciy I'OMOJOIMYHble TOYKKM MX OIMCHIBAIOT B NPONOPLHOHANbHbIE BpeMe-
Ha nojoGHele myTH. ClegyA coBpeMeHHOI reoMeTpHUYECKO! TEPMHUHOIOTHH,
MOKHO TaKMe MexaHndeckue o6pasoBanuf (5-TH M3MepeHHU) HAa3bIBATD No-
OJ0OHbBIMU TOTBKO TOTAA, KOTJA B 00HOM U MOM dce OMHOUleHUY HAXOAATCA He
TOJbKO I'OMOJIOTMYHbIe JUHEHHbIe U3MepeHN A, HO M BpeMeHa M Macchl. bo-
Jee MOAXOJUT A TakuX o6pa3oBaHUil Ha3BaHUE POOCMEEHHbLT IPYT IPYTY
o6pa3oBaHuil.

CoxpaHuM, ofHaKo, Ha3BaHHe HOPOHOMHYECKH NodobHbLx 0Gpa3oBaHuil
U B OauaiiineM HcclelOBaHUU coBceM He GyjleM IPHHHMMAaTh BO BHUMaHUe
Mmace.

Hrak, mycTh B clIy4ae ABYX MOJ0OHBIX ABHKEHHI FOMOJOTHYHBIE IYTH

6yoyT 8 U «s, FOMOJOrHYHble BpeMeHa — t U [t. Torja roMoJoruyHele
CKOpoCTH OyoyT: v = % uyv = % . %, a rOMOJIOIMYHBIEe YCKOPEHUA: = 2—5
t
_ o 25
HEep = 5

Jlerxo 3aMe€THTb, YTO Eoneﬁam/m, KOTOpPBIE TEJ/IO coBepIaeT IIPU IPUHA-
TBIX BBINIC YCJIOBHAX ¢ IBYMA Pa3lUYHBIMH aMINIUTY JaMH Iu &, CyTb IBH-
MeHUA nodobivie. 3aMeTHM Tenepb, YTO OTHOMIEHHUA I'OMOJIOI'HYHBIX YCKO-
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peHuit € = «, U MbI HaiifleM, 4To & = L U OTHOUIEH’e IOMOJOTUYHBIX

BpEMeH, a cleoBaTelbHO, H BpeMeH Konebanuf, (3 = +1. Mbl momyyaem,
ciiegoBaTelibHO, HE3aBHCHMOCTE MMPOAOIHUTEJIbHOCTH KollebaHHUA OT ero aM-
MJINTYAbL.
ECJ’II/I MEBI IpUMEM OTHOLIEHHE aMIIMUTYd B IBYX KolebaTelbHLIX ABU-
JMEeHMAX PaBHBIM | : v M OTHOLUEHHe YCKOpeHUH paBHLIM 1 : ap, MBI Hail-
o _1
B =V
Haﬁ[{eM OIIATH BTOpOfI 3dK0H KolebaTelbHOTO JABHUMEHHA.
JIBa paBHOMEpPHBLIX ABHMEHHUA TIO KPYry ObIBalOT Bcerga GoOpoOHOMH-
YeCRHU HOHOGHBI. HyCTb OTHOILIeHHe paguycoB DaBHO 1 . (x U OTHOILIEHHEe
cKopocTeil 1 : «y; Torjga oTHolleHUe yCKOpeHUH 6GyfeT € = Bﬂ H TaKk Kak

IeM € = ap = H, ciefoBaTelNbHO, 3 = , 1 MBI, CllefloBaTelbHO,

2
2
U MBI ONATH HALIIH MpaBHIa [EHTPOCTPEMHUTEIBHOIO
YCROpEHHA.

Henb3a He nomaneTh, 4To nogo6HOro poja HUCCleTOBaHUA MeXaHHYeC-
Koro B ($OPOHOMHYECKOro podcmea He KyIbTHBHPYIOTCA Golee, HGO OHH
obemalT caMble IPeKpacHble U caMble Pa3bACHAWIIME paclINPeHNA Hallle-
I'0 BO33PEHHA.

10. PaccMoTpuM Temepb OTHOIIEHHe, CYNIECTBYIONIee MEMH/Y pPaBHO-
MepPHLIM JIBHEHHEM MO KPYTy K KoleGaTenbHbIM JIBUMEHHEM ONHCAHHOTO
ToNLKO 4To poja. Ilycth B nenTpe kpyra O M B NMIOCKOCTH 3TOr0 Kpy-
ra moMellleHa NPAMOYTONbHAaA CHCTeMa KOOpPAMHAT, K KOTOpPOl MHI H OT-
HOCHM paBHOMEpPHOe JBHMeHHe No KpyTry. lleHTpocTpeMuTenbHoe ycKope-
HHe , o6yCllOBIHBalOlee 3TO NBHMSEeHHe, MBI pa3jiaraeM 1o HalpaBlIeHH-
AM X u Y U 3aMeyaeM, UTO COCTaBIAMINAA TBHMEHHUA B HaNpaBlIeHHH X
3aBHCHT TOILKO OT COCTaBIAWINIEH ycKopeHUA B HanpaBieHun X . O6a nBu-
JREHHA W YCKOPEHHA MBI MOMeM paccMaTpHUBaTh,

KaK He3aBHCHMELIe ApyT oT Apyra. Y
O6e cocTaBIAONIHE TBUMEHUA CYTh Koneba-
TellbHbIe IBHUMEHHA oKoso Touky (). PaccroAanuio & N T 0
x
COOTBETCTBYET COCTABIAIONIAH YCKOPEHUH @ HIH X T X
|4 0.7 _
+ + & B HampaBleHUH K To4yke (). YCKOopeHue, cie
JoBaTelbHO, NPONOPUUOHAAbHO PACCTOAHNIO, U IBU-
Y

HMEHHe, clieJoBaTe/IbHO, €CTh IBHUMEHHEe HMEHHO TO-

ro ponaa, ROTOprﬁ MBI TOJIBRKO 4YTO HCClIegoBalH. Puc. 110
HpOHOJ’I}HI/ITeHbHOCTb T oJHOro KoineGaHUA eCTb

BMeCTe ¢ TeM BpeMA OJHOI'0 060p0Ta B KPYI'OBOM JOBHMMEHHH. 0 nocinen-
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2
HeM e MEI 3HaeM, uTo ¢ = 2T y cnefopatensio, T = 27,/LZ. Hanee &
72 7 T
ecThb yCKOpeHHe IpH £ = 1, T.e. ycKOpeHHe, COOTBETCTBYIOLlee eJUHHUIe
OTKJIOHEHHUA, KOTOPOe Mbl KpaTKo M 0003HauuM GykBoi f. MbI MoaeM, cile-

JoBaTe/lbHO, OJA KoJiefaTelbHOT0 IBUMEHUA IIpUHATH T = 271'\/§ Takr Kar

3a MpoaoJIKUTEJILHOCTE OAHOI'O KojebaHuA INpUHHUMAIT 0OLIKHOBEHHO Bpe-
MA OBUMCHHA OT IIOJIOMECHHA paBHOBECHA OO KpaﬁHeﬁ TOYKH H OﬁpaTHO,
1
5

11. Bce 310 MoskeT GLITE ceiluac e IIPHUMEHEHO K KojJebaHMAM MafATHH-
Ka ¢ o4eHb Maaoll aMHHHTyHOﬁ, rae MBI MOHE€M COXPaHHMTL Pa3dBUTOE€ 31€Chb
BO33peHHE, HEe IIDMHHMAafA BO BHHMaHHe KPHUBHU3HLLI IIYTH. ,H.TIF[ yria oTRJO-
HeHHAl «¢ pacCTOfiIHHE TeJla MaATHHKa OT IOJIoMeHNA paBHOBECHA 6y;1eT la,
COOTBETCTBYIOI[€e YCROpEHHUE g U, ClieJoBaTe/lbLHO,

_8>_¢& — l
F=la=1 " T‘“\/;'

Otcioga BHAHO, YTO NPOAOIMHUTENLHOCTL KoNeOaHUA NPAMO NPOIOp-
IHOHaNbHa KBaApaTHOMY KOPHIO M3 JJIHHLI MafgTHHEKa H 06paTHO NpoMNop-
IHOHaNbHa KBaApaTHOMY KOPHIO U3 yCKOpeHHA TAmecTH. ClegoBaTelbHo,
MafiTHHK, JJINHa KOTOPOTO B YeThIpe pasa Golbllle CeKyHTHOro MaATHHEA,
COBEPIIUT 0JHO KoleOaHHe B ABe ceKyH/bl. CeKYHIHLIH MafATHHUR, yAaneH-
HBIH OT IIOBEPXHOCTH 3eMIH Ha IIHHY, PABHYIO paguycy 3eMIiH, T. €. C YCKO-

ToT =7

peHneM %7 TO#€ COBEPUIUT OOHO KoJsiefaHre B ABe CEeRYHILBI.

12. 3aBHCHMOCTD NPOJONMUTENLHOCTH KoNebGaHHA OT AMUHLI MafaTHU-
Ka MoeT OLITh OYeHb JeTrKo A0Ka3zaHa 3KcnepHMeHTalbHo. Ecnu MaaTHH-
K4 a, b, ¢ (puc. 111), nogBelieHHbe B IBYX TOYKAX [UIA HOIYYEHHA OJHON
IIOCKOCTH KoneOaHuA, HMeIOT MIHHEL 1, 4, 9, ToO MaATHHR g COBEpIIaeT JBa
KoneGaHUA B TO BPeMA, Kak MafATHHK b coBeplliaeT ofiHO KolebaHue, U TPU
KoneGaHUA B TO BpeMsA, B KOTOpPoe MafATHHUK ¢ COBeplliaeT 0/JHO KolebaHue.

Hecronnko TpyaHee TOKa3aTelbCTBO 3aBUCHMOCTH NPOJAOIKUTENBHOC-
TH KolleGaHHA OT YCKOPEHHA CHILI TAMECTH g, HGO NoclefHee He MOKET
OLIThL M3MeHeHO Npou3BoibHO. Ho foKa3aTenncTBO BCe ke YJaeTCA, ecilH
3aCTaBUThL JeHCTBOBATbL Ha MafATHHK TOJNbLKO COCTABIAIIIYIO OT YCKOpe-
uua g. Ecnu npenctaButh cebe och Konebanua MaATHUKA AA B BepTHKaNb-
HO TNOMeIIeHHOH MIocKocTH OyMaru, To auHuA FE GyaeT nHHUA Nepece-
YeHHA MI0CKOCTH KojeGaHUA ¢ MIOCKOCThLIO GyMard U BMecCTe ¢ TeM IOJO0-
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Puc. 111

seHUde paBHOBecuA MafATHUKa. Och o6pasyeT ¢ FOpH3OHTANBHON IIOCKOC-
ThIO U MJIOCKOCTH KOJMeGaHuA ¢ BePpTUKANLHON MIOCKOCTHIO yron 3, Beied-
CTBHe 4ero B 3TO# mnockocTd GyJeT JelicTBOBAThL ycKkopenue g-cos 8. Ecau
MafATHUR MONYYUT HeGonbllloe OTKJIOHEHHME « B IJIOC-
KOCTH EKonebaHUA, TO COOTBETCTBYIHOIlee YcKopeHHe O6y- A g
xeT agcos3) U, cnegoBaTenbHO, MPOLONHUTEIBHOCTD KOJE-

] A
6aHHHT:7T1IgTSIB. ‘B

Orcioa ficHo, 4To ¢ BodpacTanueM (3 yckopenue gcos 3 B
CTAaHOBUTCA MeHbIIE U B COOTBETCTBHU € 3THM BO3pacTa-
€T MpOJOMAKUTENbHOCTDb Konebannud. ONBIT JTerKO NPOU3BECTH  Pyc. 112
¢ annaparoM, U3o6pakeHHbIM Ha puc. 113. Pama RR MoseT BpalaThecd Ha
mapHupe y C', MoeT ObITh HaKJIOHEHa U COBCEM MOBEPHYTA B FOPH30HTANDb-
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Puc. 113

HOe ToMoMeHWe. YT0oJ HaKJIOHAa paMbl oNpefenfeTcA [0 MKaide, HAHeCEHHOM
Ha ayre (G, npu nmoMowmu BUHTa. C yBennueHHeM [ yBelUUUBaeTCA U MPo-
JOLUTENLIIOCTL Kolebanisn. Eciau cieraTn MI0oCkoCTL koJlebalusa ropusoli-
TanbHOH, mpuueM R MOKOMTCA Ha HomKe F', TO HPOOMKUTENLHOCTh Kole-
6aHUA CTAaHOBUTCA GeCKOHeUHO Belukoi. MadATHHK Toraa Booflle He BO3-
BpallaeTcA B Kaxoe-HUOYIb olpejelNeHHOe MOMOMEHUE, a COBepllaeT MHOI0O
HOMHBIX 060POTOB B OJHOM M TOM e HalpaBleHHH, IOKa BCA er0 CKOPOCTh
He UCTpPauyHBaeTCA Ha TPEHHE.

13. Ecnu nBUmeHHe MaATHHKA MPOUCXOJUT He B OJHOH mniockocmu,
a pooflle B npocmpaHcmee, TO HUTb MaATHHUKA OMHCHLIBA€T MOBEPXHOCTH
KoHyca. [[BUKeHe KOHMYEeCKOro MaATHHEA Toxe UccieqoBaHo ['ofireHcom.
PacecMoTpuM oHH MpoCTOd OTHocAWMiicA ciofa caydail. [IyeTh MaATHUK
IMUHBL | BBHIBEJEeH U3 IMOJOMEHUA PABHOBECHA Ha YTod ¢, MyCTh Tel1y €ro
cooflleHa CKOPOCTh v MEPNEHINKYIAPHO K IMJIOCKOCTU OTKJIOHEHUA MafAT-
HHUKa, MMocJe Yero oH npepocTapieH camoMy cebe. MagaTHuk GyaeT qBUraTh-
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cA B FOPU30HTANBHOM KpyTre, eCld pa3BUTOE IeHTpoDekHoe YCKOPEeHHe KaK

pa3 ypaBHOBEIIUBAeT YCKOPEHUE CHIbI THMECTH &, T. €. €CIH Pe3YIbTHPYIO-

iee yCKOpeHHe [1agaeT B HallpaB/IecHUH HUTU MadTHHUKaAa. Ho Toraa % = tg Q.

2
Ecau T o3nauvaeT BpeMA O0ZHOr0 060poOTa, TO @ = 4;27' wn I’ = 2m, /%.

Ecan BBegem % = % = lco%, MbI HaiifeM cileflylolllee BhipaskeHHe

1A ofHOTO obopoTa MaATHHKa: T = 27” / lco%. CooTBeTCcTBYIOMAA CKO-

pocTh v 6ymeT v = /TP, a Tak Kak ¢ = gtga, To v = glsinatga.
JliA oyeHb HEGOMBIIUX YTIOB OTKIOHEHUA KOHUYECKOT0 MaATHUKA MbI MO-

#eM npuHATh 1 = ZW\/g. JTa ¢opMyia BIOJHe COBIALAeT ¢ OOLIKHOBEH-

HOil popMyJI0ii MAaATHHUEKA, €CJIM IPUHATL B coobpanenue, 4To 0dur 060poT
KOHHYECKOI'0 MagTHUKA COOTBETCTBYET deym KoeGaHUAM OOGbIKHOBEHHOIO
MafgTHUKA.

14. Ha ocHOBaHUM HaGAOgeHUi Hag MaATHUKOM ['1ofi-
T'eHC MepBbI IPeAINPUHAL TOUHOE Ol pefieleHie YCKOPEHUA

cuabl TAxmecTH g. U3 dopmyant T = 7 é Il HUTAHO-

ro MagTHUKA ¢ HeOOMbIIUM IAPHKOM IPAMO MOIYYaeTcH
2

g= 7;—21 Jl1a reorpadpuyeckoii WUpoThl 45° HaXOAAT Be-

JMYUHY g B MeTpax U CekyHIaX paBHOit 9,806.

JInA BpeMeHHBIX BBIUHCIAEHHUH B yMe A0OCTATOUYHO 3a-
MeTUTb cefe, UTO YCKODEHHE CHJbI TAMECTH COCTABIAET
oroio 10 m/c.

15. BeAruit BAYMUHBBIH YeTOBeK, HEJOCTATOUHO ellle 3HAKOMBIH ¢ oc-
HOBaMHU MeEXaHWUKH, 3aJaeTCA BOIPOCOM, KaK MOMHO MNOJMYYUTh IIPOIOMKU-
TEeIbHOCTh KoJeGaHUA, T.e. gpeMs, NeleHHEeM UHCIa, BbIpamarouero diu-

H}lf, HA YHUCJ0, BbIpamalrllee yckopenue, 1 M3BJlevYeHMeM KBaJgpaTHOI'o KOpHA
2s
2’
T.e. YCKOpeHHe eCTb [J/IMHa, pa3jaejleHHad Ha KBajgpaT BpeMeHH, TaKk 4YTOo
NpoaoIHMHUTEJNbHOCTb Kolebauud T, coOCTBEHHO roBOpA, BbIpamaeTCH Taw:

T =my L 42 Tak rak L ecTb oTHOwWeHMe OBYX IJIUH U, cleJ0BaTelbHO,

U3 yacTHoro. Mb1 HOJHBI IIPH 9TOM IIPUHATH BO BHUMAaHHe, 4TO g —

2s 2s
OTBJI€UYEHHOE YHCIO0, TO M0 KOpHEM Mbl UMeeM KBaApaT BpemeHH. Camo co-
6oit pazymeetcd, yTo 1" 6yaer o603HavyaTh CEeKYH/bl TOJbKO B TOM Cilyuae,
ecilld 4 IIpH ollpe/le/leHUd g Mbl BO3bMeM 3a €JUHULY BPEMEHHU CEeKYyHJY.
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U3 popmynnl g = 7}—22! HenocpeACTBEHHO BUJHO, YTO g eCTh [JIKHA, pa3-
JeneHHasA Ha KBaJpaT BpeMeHH, KaKk 3T0 U COOTBETCTBYyeT IIPHpoJe YCKOpe-
HUA.

16. Bamuefimeit padoroit I'tofirenca 6110 pellleHMe 3ajayd, 3aKIOya-
IomeiicA B onpefeleHNH eHTpa Konebanua. llokyna neno uger o fUHaAMUKe
00H020 moabko Tena, NpUHNKNLI ['anuneda BnonHe goctaTouyHbl. Ho B sToOM
3ajgaye NPUXOJUTCH ONpENeNATh JABUMKEHUE MHO2UT Tell, B3aUMHO BIHAIO-
MUX Opyr Ha apyra. be3 nmomomu Hosozo npHHIMIA 3TO clelaHo OLIThL He
MOMET, U Takoil NpuHIUN 6b1N HaiigeH ['tolireHcoM.

Mu1 3HaeM, uTo Gonee ANMHHBIE HUTAHbBIE MagTHUKHU COBep-
1aloT cBoe KollebaHue MefneHHee U follee KOPOTKUE — BLICTpee.
IIpepcraBum cebe Karoe-HHOYABL TAMENOe TeNo, KOTOPOE MOMKET
BpallaThCAd OKONO KakOH-HUGYIb OCH, HO LEHTp THMECTH KOTO-
pOro JleUT BHe 3TOIl noclejHeRt, ¥ Mbl NOJYUHUM CIOMHBLIA Ma-
ATHUK. Rasxnas yacTh ero Maccel, CyImecTBY# OHa OZHA Ha 3TOM
caMOM pacCTOAHUM OT OCH, KMella 6Ll CBOIO COOCTBEHHYO IIPOJOJI-
JRUTeIhHOCTh RoNeGaHuA. Ho BenegcTBHe cBA3M Bcex uacTeil Bce
Teno MoeT Kone6aThcAd TONLKO C OMHOH OIpeleneHHON IpOJONMUTENLHOC-
ThIO KolebaHuA. Ecian Mbl npeacraBuM cebe MHOTO HUTAHBLIX MaATHHKOB
He paBHOH NIKHBI, TO 6Gonee KOpoTKHe OyayT KonebaThcd ObICTpee, a Honee
IONMHHBIE — MelleHHee. Korja e Bce OHM CBA3aHBI B OINH MagTHHUK, TO KO-
l1ebaHud Gonee MIMHHBIX MAgTHUKOB, cllelyeT nojararh, yCKOpAKTCAH, a KO-
lebaHud 6ojlee KODOTKUX 3aMelllIAIOTCA U B pedynbTaTe NOlyyaeTcd OJHA
CpelHAA NPOMOIKUTENLHOCTL KoneGaHus. [JonmeHn N03TOMy CylIlecTBOBaTh
OIMH NpPOCTON MadATHUK, ANHHA KOTOPOTO €CTh HEUTO cpellHee MeMIy NIu-
HOI caMOro KOpOTKOT0 M IJMHOH caMoro JJMMHHOTO MaATHHUKA U KOTODBIR
HMeeT TY e INPOJOKUTENbHOCTh KoNebaHUA, UTO U MagTHUK CIOMHBIN.
Ecnu MbI 0THECEM JIHHY 5TOT0 NPOCTOTO MAATHHUKA Ha MaATHUKE CIOKHOM,
MBI IONYYUM TOUKY, KOTOpafd, 6yJyuM CBA3aHa C OCTalbHBIMH, COXPaHAET
Ty e IPOJONMUTENLHOCTE KoneGaHA, KOTOPYIO OHa MMeda Obl U 6e3 aTol
cBA3U. BoT 3Ta TOuKa M ecTh LeHTp KonebaHuA. MepceHH NepBLHIil NocTa-
BHII 3a/lauy onpeaeneHUd eHTpa KolebaHuA. Pemenue sToil 3agaun, 1aHHoe
JlekapToM, 6BLI0 OTHAKO CIMIIKOM MOCHEIIHO U HEJOCTATOUHO.

17. T'toiirenc nepBriil man obmee peuienue 5Toil 3agaun. Kpome Hero
Hajl pellleHHeM ee paboTany OUTH BCe BLIJAIONIMECH eCTeCTBOUCILITaTeN!
TOT'0 BPEMEHH, U MOHO CKa3aTh, YTO B Xolle 3TOH paboThl GLIIM Pa3BUTHI
BajKHellllle NIPUHIKMILI COBPEMEHHON MeXaHUKH.

Hoeas mpIcib, U3 KoTopoil ucxoguT ['rolirednc U KoTopad ropasfjo Ba-

Puc. 115
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Hee, 4eM BCA 3aj]aya, 3ariliodaeTcA B ciedyiomeM. Kak 6b HU u3MeHANUCh
JABHKEHUA Macc MaATHUKA BCJeCTBHE B3aUMHOT0 BO3/IeiCTBUA UX APYT Ha
Apyra, BO BCAKOM CIydae CKOPOCTH, JOCTUTHYThIE TBUKEHUEM MaATHUKA
BHU3, MOTYT GbITh TONBKO Takhe, IPU KOTOPBIX LEHTP TAKECTH Macc — Ge3-
pa3nu4YHO, CBA3AHBI X OHU MKy co00il, HIH HET — MOKET NOOHUMAMbCA
TONBKO MAK B8bICOKO, KaK OH onycmuaca eHus. Korma ero CoBpeMeHHUKH
YCOMHHUIUCH B NPABUIbHOCTH 3TOr0 NpUHIHUNA, ['IofireHc GbIn BBIHY:KIEH
3aMeTUTh, YTO 3TUM IPUHUMAETCA TONbKO TO, YTO THKENble TeNa He MOT'YT
caMH JBUTaTbcA BBepX. Ecinu Gbl HeHTp TAMECTH Macce, NagalolluX BHU3
CBAI3AHHBIMU, MOT OJIHUMAThCH MOCe pa3pyLIEHUA 3ToH CBA3U BbIlle, YeM
OH yman, To Gblna G5l BO3MOMHOCTbh NOBTOPEHHEM HTOTO Hpolecca MOJHU-
MaTb IPOU3BOJNbHO BBICOKO THKeJNble Tela NPH MOMOIIH COOCTBEHHOTO MX
Beca. Fenu Obl HEHTP TAMECTH Moc]e pa3pyIleHHA CBA3M MEKJY MaccaMu
HOJHUMAJCA JIUIIb HA MEHbUIYIO BHICOTY, YeM Ta, Ha KOTOPYIO OH ynanl, To
TO#l #e [eNd MO#HO Gb1o GBI JOCTUYb, TOTbKO NOBEPHYB HalNpaBJIeHUe NPO-
necca. Takum oGpasoM, To, 4To YTBep##aaeT ['oiirenc, HU B KOM co0CTBeH-
HO HUKOTJa He BO30Y:#/Jalo COMHEHUI, a, HAIPOTUB, BCAKUM ObLII0 MO3HAHO
uncmunrmuerno. Ho [ioiirenc gan 3ToMy MHCTUHKTUBHOMY IO3HAHUIO 10-
2uveckyw dopmy. OH He 3a6bIBaeT Tak:ke yKa3aTh ¢ 3Toil TOUKHU 3peHUA Ha
fecIIOTHOCTD cTapaHuil oThickaTb perpetuum mobile. B passuTom 31ech
NpUHIHUIE MBI y3HaeM o6obuierue moicau [aaunes.

18. PaccMoTpuM Tenepb, 4TO JaeT HaM 3TOT
OPUHIUI NpPU ONpefleleHUU LeHTpa KoleGaHUA.
[Iycte OA ecTb, NPOCTOTHL pagd, TUHEHHbIR Ma-
ATHUK, COCTOALIEH U3 MHOTHX Macc, 0603HaYeHHBIX
touramu. IlpegocTaBieHublit camomy cebe B OA,
oH uepes Touky B nepememaerca B OA’, npuyeMm 4 A
AB = BA’. Ero nentp taAmectd S Ha Apyroii cro-
pOHe NMOJHUMETCH CTONb #€ BbICOKO, HACKOJIBKO OH
Ha oJiHOIl cTopoHe omyctuncA. U3 atoro eme He cre- Puc. 116
ayet uudero. Ho ecnu 6b1 B nonomenuu OB ot aens-
Hble Macchl BAPYT GbINHU 0cBOGOK/IEHBI OT UX CBA3€H, HEHTPHlI TAMKECTH UX
€O CKOPOCTAMH, KOTOpPLIE COOOMIUIU UM STH CBA3W, MOTJIM Obl TOCTHUYb TO-
#e TONbKO Toil #e BoicoThl. Ecnu Mbl ocTaHOBUM cBOGOIHO Konebaomueca
Macchl Ha Hauboasuiell ux ssicome, To Golee KOPOTKUE MAATHURKU ORaMY TCH
uuske auuaud OA’, a Gonee ANMHHbIE — BbIIIE €€, HO HEHTP TAMECTH Beei
cucteMbl ocTanercAa Ha OA’ B npeseM CBoeM MOJOKEHUH.

Ho mbl 3aMevaeM, 4To coollieHHbIE CKOPOCTH MPONOPLIHOHATBHBI pac-

B
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CTOAHUAM OT OCH, TAK UTO ¢ YKa3aHUeM o0dHoil olpejeleHLl Bce ocTalbHble

U BHICOTA MOJHATHA LeHTpa TAMecTH JaHa. U Hao60poT, CKOPOCThL BCAKOM

Macchl JaHa, pa3 M3BeCTHa BbICOTa NeHTpa TAmecTH. Korjga ke m3BecT-

Ha B KAKOM-HHOYJb MaATHHUKE CKOPOCTh, COOTBETCTBYIONAA Kakoi-HUOY b
rnyOHHe TajfleHHA, TO U3BECTHO BCe ABH#EHHE ero.

19. llocne 3TUX 3aMeuyaHU MBI MO#EM MepedTH K paccMOTpe-

HHUIO caMoii 3aJlaul. BripeseM U3 NTHHERHOT 0 CIOMHOI0 MagTHHKA

yacTb = [ or ocH. EcliM MagTHUK TNepeMellaeTcA H3 KpailHero

k  cmoero monoseHuA B TMOJOMeHHe PaBHOBECHA, TO TOYKA ero, Ha-

rim XOJAIIAACA Ha paccTOAHMM = | OT ocH, majgaeT Ha BelHuuHy k.
! Maccsr m, m’, m”,... na paccroaumax r, v, r”,... nonyyart npu
3TOM TnybuHbl magenua rk, r'k’, r”k”,... u roy6una nagenus

LeHTpa TAMECTH OyIeT:

Puc. 117
mrk +m'r'k +m" "k -0 k Zmr
m+m +m’ +--- S>m

MycTh TOUKa, HAXONAIIAACA Ha PACCTOAHMHU = | OT OCH, NOJNy4YaeT

IIpH TIPpOXOMIAEeHHMH UYepel3 II0JOojeHHe paBHOBeCHA HeoIllpedelIeHHYIO elle
CROpPOCTH v. Bricora ee noabemMa Iocjie pa3pyleHHnf CBA3KW MexIAy Mac-

2
camu 6ygeT ——. CooTBeTCTBYIOIIMe BLICOTHI NMOAHATHA APYIMX Macc 6y-

2g
oyT (ro)® (r'v)” (r"v)” BbicoTa mogheMa neHTpa TAMKECTH CBOOOTHBIX
5% 2z 0 2g
Macc 6yneT:
r 2 7"’U 2 7'”’[) 2
Lt
mAm +m - T2 m

CornacHo e ocHOBHOMY mpHHIUNY ['ofirenca,

kZmr _ vaﬂ.
Smo 28 Ym

ITUM JaHO OTHOIIeHHe Mem Iy FHyGI/IHOﬁ nageHuf kwu CROpPOCTBIO V.
Ho tak rak Bce ABU#HEeHHNA MaATHHKa C paBHbBIMHM aMIININTYyJdaMH (I)OPOHO-
MHYeCEKEH 1'[0,1106HI)I7 TO M HCcllenfyeMoe IBHeHHe 3THM BIIOJIHe oIlipeaeleHo.
Yrobbl HAaWTH OJIHWHY IIpOCTOro MaATHHKAa, MMelolero ¢ InpeajoseH-
HBIM CIIOKHBIM MaATHHUKOM OJHY H TY #e IMPOAOIHHUTEIbHOCTb P{OJ'IBGHHI/IH,

(1)
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3aMeTHM, UTo Mesly ero ry6uHoll majleHuA U CKOPOCThIO OIAHO CYI[ECT-
BOBATh TO e OTHOIIEeHUe, KaKkoe CYNeCcTBYeT MpU cBoGOAHOM MageHuu. Fe-
J4 y eCTh JUTMHA 3TOT0 MaATHUKA, TO ky 6yeT ero rny6uHa najeHud u vy —
€ro CKOPOCTh, TaK YTO

(vy)?
2g = ky
HJIN
2
v
g 2
Yoy (2)

Ecnu nepemuoxuth ypasHenus (1) u (2), To Haxoaum, uTo

Y mr?
Y

IMonb3yack dopoHOMUUEeCKUM MOJ0OUEM, MBI MO#eM MOCTYNaTh U HHa-
ue. U3 ypasuenus (1) MLl HAXOAUM,

Y

SN mr
=/20k . =—.
Y & Y mr?

[pocToit MAATHUE ¢ ATHHO# [ MIMeeT NMPH COOTBETCTBYIONMNX YCIOBHAX
CKOpOCTh 11 = +/2gk.

Ecau Mbl 0603HauUM NPOAOTMUTENLHOCTD KoJMeGaHUA CIOMHOTO MaAT-
HuKa uepes T, a Ty #:€ MPOJOIKATENILHOCTL NTPOCTOr0 MAATHUEA ¢ JUIMHOM [

yepes 13 =« é, TO, COXpaHAA JONYIIEHHE O PABHLIX aMIIUTYAaX, MbI Ha-
XO/TUM:

T U1
—= ", ciepoBaTtennio, I =mw

T _ Xomr?
Tl_”

gy mr
20. HetpynHo BufeTh, 4TO B mpuHnumne ['fofirenca colepuTCA no3Ha-
HHE, UTO paboma onpedensem CKOPOCMb WAL, MOYHee, MAK HAIbLEAeMYI0 JHCll-

8YI0 cury. HO}l MHUBOH CUJIION CUCTEMBI Macc m, my1, M2,... CCOOTBETCTBEH-
HBIMHU CKOPOCTAMH v, V1, U2,... MBI IOHUMaeM CyMMY

2 2
mu? n myvy Mot
2 2 2
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IIpunuun I'oiireHca TomecTBEH ¢ IPUHIUIIOM MUBLIX cul. To, 4TO K 3To-
My npubaBHIH MO3/HelIIHe HeelleJ0BaTENH, He CTONLKO OTHOCHTCH K caMoi
MBICTH, CKONBKO K (OpMe ee BhIpameHHA.

BosnmeMm Temeph coBepiuento obmui ciyudaii. IIpeacraBum cebe cHe-
TeMy IpysoB p, p', p/,..., KoTopble, B CBA3M APYT ¢ APYyroM HiH Ges 3Toii
CBA3H, NAJaloT Ha paccToAHMA b, h', h',... M JoCTHraloT NpPH 3TOM CKO-
pocteit v, v', v”,... Cornacuo npunnumy ['oiirenca, cyiecTByeT paBeHCT-
BO 24Y06un nadenus u 6blcom nodHamusa NeHTpa TAMECTH, a cleJoBaTenbHo,
U ypaBHeHHe

]
II'U
ph+p'h'+p"h"+~-~ p2g+p +p

p+p +p"+- p+p +p”+~-

2
th: éz%

Pas MONy4eHO MOHATHE «<MacChI», KOTOPOI'O He XBaTalo elle F}OﬁreHcy B ero

HIH

HcclieJOBaAHUAX, TO MOMHO IE) 3aMEeHHUTh MaccoH m, H MBI IOJIy4aeM Torza

ypaBHenue y , ph = %meﬂ, KoTopoe nerko o606IHTL JIA CHJ HEMOCTOo-
AHHBIX.

21. C noMoIbi0 NMPUHIIMNA MUBBIX CHI MbI MOMEM
OTIpeleMUTh TMPOJOTHHTENLHOCTh GeCKOHeYHO MamlbIX Ko-
nebaHUil Kakoro yroino MaaTHHKa. H3 nenTpa THAMmeCTH
MBI OMycKaeM MePIeHJHKYIAD Ha OCh; MyCTh ANHHA ero 6y-
L geT a. Ha aToMm meplneHAUKyJIApe MBI oTpesaeM 4dacTh OT
s ocd = [. IlyeTs rny6uia majeHHA COOTBETCTBEHHOH TOY-

KH [0 TIONoMeHHA paBHOBecHA OygeT k W v JOCTHTHYTas

cKopocTh. Tak Kak pafoTa majeHHA opedeNAeTcA JBHe-

HHEM IleHTpa THAMKEeCTH, TO MBI HMeeM, 4To paboTa majeHHuA
Puc. 118 paBHa MHUBOH cHle, T.e.

2
akgM = % Zmr2.

IIpu s3Tom MBI 0603HaUaeM 4epes OyKBY M Bcio Maccy MaATHHKA H BBOAHM
BhIpamieHHe MUBOU cHIbl. Paccymiafa, Kak M paHblle, Mbl HAXOJHM

S mr?

T =
T agM
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22. Utar, MbI BUUM, YTO [IPOAOMKUTENLHOCTh DECKOHEUHO MalbIX KO-
deGaHuit MagTHUKAa olpefeinfieTcA ABYMA dleMeHTaMHU: BeIUYHUHOR BbIpa-
AenuA Y mr?, HazBaHHOH DUNEPOM MOMEHMOM UHePULL U YTIOTpebaaeMoil
Toitrencom 6e3 ocoboro o6osnavenud, U Benuuunoit agM . llocneanee BHI-
pasieHle, KOTOpOoe Mbl KpaTKO Ha30BeM CMAMuiecKum MOMEHMOM, €CTh
npousBeflenue a P, Beca MaATHUKA Ha paccTOAHUE ero IleHTpa TAKEeCTH OT
ocd. YRrazaHUeM 3THUX [JBYX BelUUUH olpejeidercAi AIUHA NPOCTOT0 Ma-
ATHURA paBHOM NPOJOMHKUTENLHOCTH KoNebaHuA

(M30XpOHHOr0 MaATHUKA) W HONOKEHHe LeHTpa A B
KoJlebaHuA. r
Hdna onpegeneHuA COOTBETCTBEHHBLIX MTUH f

MaATHUKa ['toiiredc 3a oTcyTcTBUEM THINb NO3]-
Hee HaiiIeHHbIX aHATUTUYEeCKUX MeTOJ0B, BbIOU-
paeT OYeHb OCTPOYMHbINA reoMeTpHUYeCKHH CIO- D
co0, KOTOPBIl Mbl HATIAATHO U306pa3uM Ha NpHU-
Mepax. IlycTh HaM HYKHO oNpeaelduTh NPOIOI-
JKUTENbHOCTh RONeGaHuA 0MHOPOJHOTO (MaTepu-

aILHOTO U TAKeN0ro) npaAmMoyronbhnka ABCD, & F
Konebmomneroca okono AB, Kak ocu. Pasmenum Puc. 119

Halll PAMOYTONLHUK Ha MelKHe 3JIeMeHThI 110-

Bepxuoctu f, f', f", ...c paccroguuamu r, r', '/, ...0T 0CH U MbI HONYUYUM

cjlegyloliee BbIpameHrde AJA AJWHBI H30XPOHHOI'O NMpoOCTOro MaaTHURa HIH
paccToAHHUA LeHTpa KonebGaHUA OT OCH:

f,,.z + fl,’.IZ + fll,’.IIZ + ...
fr T fl,,_l T f”r" N

Bocceranosum k ABCD B C u D nepnengurynapot CE = DF = AC = BD
U npeacraBuM cebe omgHopoaubiil kinH ABCDEF. OTollleM paccTogHue
IeHTpa TAMKECTH HTOr0 KIWHA OT IOCKOCTH, Napaninensuoit CDEF v npo-
xoaAmen yepes muHuio AB. Mol Gepem ana storo cromburu fr, f'r,
f7", ..., ¥ JonMHBI ONpeleNUTh PacCTOAHUA UX OT HAa3BaHHOH MIocKoc-
. MbI HAXOJUM NPH 3TOM clieyIolllee BbIpa#eHue 1A PACCTOAHUA [EHT Pa
TAKECTH:

fT.T_’_fITI‘TI_’_fIITII‘TII_*_ .
10 1IN
fr+ "+ flr" 4+ L
T.e. TO e BbIpameHnue, 4yTo U paHbine. TakuM 06pasoM, LEeHTp KoleGaHuA

IPAMOYTONLHUKA M LeHTpP TAMeCTH kiuna (puc. 119) UMeIoT 0fHO 1 TO e
paccroanne = %3 AC.
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A A
L0y
h h fe) O/ X
Puc. 120 Puc. 121

Ilocne storo HETPYOAHO YCMOTpETHh IPAaBUJIBHOCTL CHCAYIOLINX OIlpe-

ngeneHuil. [aA ogHOpomHOro, KomeGMIOLErocd OKOIO OAHOI CTOPOHBL IpHA-

MOYT'OJIbHHRA ¢ BbICOTON h paccToAHHe LIeHTpa TAMECTH 0T OCH — % HO

2
paccTofinMe IeHTpa koaebanua = Z;h. Jlaa oaHOpogHOro TpeyroibHUKA
¢ BbIcOTOH h, 0Cb KOTOPOTrO NMPOXOAUT Yepe3 BEepPHIMHY NapalielbHO OCHO-
BAHHUIO, PACCTOAHME LIEHTPA TAXECTH = 2/3h, a paccToAHMe HeHTpa Koaeba-
uuA = 3/,h. 0603HaUMM MOMEHTBI MHEPIMH NPAMOYIOJAbLHMKA U TPEYIroib-
HuKa 4epe3d Aj;, A, M cooTBeTCTBYIOIMe Macchl yepe3 M;, Ms u Mbl
HOMY YHM

A A
2/?,h: h : ’ 3/4h:—2h2 .
2 M ER
CnepoBaTteabHo,
WM hZM
A = Tl Ay = TZ

IIpu nomolm 3Toro NpeKkpacHoro reoMeTpPHUECKOr0 MeT0/1a MOMKHO PEMUTh
ellle Koe-KaKkue 3aJa4yl, KOTopble B HacTofllee BpeMA, IIpaBja, ropasio 6o-
lee yno6HO pemaroTcA Mo mWataony.

23. PaccMoTpHUM Teneph 0JHO IIPAaBUIO OTHOCUTENLHO MOMEHTOB HHED-
IIMM, KOTOPLIM IMojdb3oBaicA y#e ['loiireHc B HeckoAbKo HHOH ¢QopMe.
Mycts O ecTh NeHTp TAHECTH Kakoro-uubyan Tena (puc. 121). IlomecTun
B 3TY TOYKY Hauajo IPAMOYIOJbHOHI cHUCTeMbl KOODAMHAT, Mbl IIpelcTaB-
nfeM cefle MOMEHT MHEPIHH Ol peaeleHHbIM OTHOCHTENILHO ocH Z. Ecan m
o6o3HavuaeT 31eMeHT Maccbl U T — ero paccTofiike OT OCH, TO MOMEHT
unepiun A = Y mr?. llepemecTuM Tenephb och BpalleHHA NAPALIETLHO
eit camoit fo O’ B HampaBienuM ocd X Ha PACCTOAHMH a. PaccToAHHe T
IepexoauT B HOBOe paccToAHKEe p U HOBBII MOMeHT MHeplUuM GyneTr

6= Zmp2 = Zm[(w—a)z—l-yz] = Zm(w2+y2)—2a2mw+a2 Zm.
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Unu, tak war > (2% + 4?) = Y. mr? = A, zareM Tarme BBUIY CBOH-
CTBa LEHTpa TAMECTH » ma = (), MBI IpHU 0603HAUEHHH BCell Macchl Yepes
M =" m umeem:

0 =A+d’M.

TakuMm o6pa3oM, U3 MOMeHTa MHEPIHH A OCH, MPOXoAALeil yepe3 LeHTp
TAMECTH, JEI'KO BLIBECTH MOMEHT HHEPUHHU AJIA APYroil 0CH, napatieabHoll

nepBoi.
24. C »TUM cBfA3aHO ellle OMHO AajibHeilllee 3aMeuyanue. Paccroanue
A+ad’M
1eHTpa KoJdeOGaHuA AaHo B BhIpaxeHuun | = +T’ roe A, M, a uMeloT
a

IpexHee 3HA4YeHHe. Beanuunnr A u M CYThb OJA JaHHOI'0 TejJga BeJIH4H-
HBI TIOCTOAIHHEIE. HOBTOMy MoKyJa a coXpaHfieT OJHY H TY e BeJIHYHHY,
0oCTaeTCA MOCTOAHHBIM H [. ,HIIH BceX napaisesbHulr oceﬁ, HaxogAmNIUXCA HA
00HOM U MoMm dce paccToAHHUHU OT eHTpa TAMECTH, OTHO U TO e TeJo UMe-
€T B KadeCTBe MaATHHKa OAHY MW TY #e MNPOOOIHMHUTEIBLHOCTb KoJebHaHHUA.

Ecnn%:%,m
_x
l—E—FCL

Taxr wak [ o3nauaer paccTofiHHe IeHTpa KoJe6aHUU U a — paccTofinne
HeHTpa TAMeCTH OT OCH, TO LEeHTp KoJebaHHA HaAXOAWUTCA Bcerja galblile

OT OCH, YeM [eHTpP TAMECTH, 8 UMEHHO Ha PacCTOAHUHU %‘. Takum obpaszom,

% €CThb pacCTOfAHHe LeHTpa KoJebaHHA OT HeHTpa TAMEeCTH. Ecau Mmur nep-
BOHa4YajJbHYIO OCh IepeMeCTHM NapajjellbHO et camMoil B LHeHTp ROJ’[eﬁaHI/IH,

TO a TIepeXoanuT B %{ W MBI IIoJy4YaeM HOBYIO OJHHY MaATHHKa

V'=2+

8IN

:a—l—%:l.

SN

TakuM o06pa3oM, NPOJOTHHUTENLHOCTL KoXeOaHUA OCTaeTCA OJHOM
W TOW e JAIA MapalielbHOil OcH, MpoxoAAledl Yepe3d HeHTP KonebaHUA,
a clefoBaTeNbHO, U A BCAKOH mapainenbHo# ocH, UMeWIel To jKe pac-
CTOAHHE %‘ OT IeHTpa TAMECTH, YTO U IeHTP KodeGaHHUA.

COBOKYNHOCTL BCeX NapalielbHBIX OcCeil, COOTBETCTBYOIIUX OJHOM
U TOi e MPOJOMMUTENLHOCTH KodebGaHHA ¢ PACCTOAHUAMH LeHTpa TAMKec-
TH @ U %‘ ob6pa3yeT nABa MIAHHApPA ¢ OJHOI o6meil ochlo. Kampmana o6pasy-
I0IaA MOMET ObIThL 3aMeHeHa B KAYeCTBE OCH KaKOH yrogHo Apyroi Ge3

H3MeHEeHHA NMPOJOMMHMHUTEIbHOCTH KoJeHaHHUA.
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25. YTobrI dy4iie 0603peTh CBA3L MekAY 0O0MMH HallUMH IUIKWHADPA-
MH, KOTOpPbIe Mbl HA30BEM KPaTKO O0CEBBIMHU IIUJIHHPaMH, paccy#JaeM TaK:
nycte A = kM u Torga
[ k2
—a
OTbICKHBafA pacCTOAHHE 4, COOTBETCTBYIolIee AaHHOMY [, T.e. JaHHO# Mpo-
JOKHUTEILHOCTH KoJebaHUA, MBI TIOJyYaeM

+ a.

_1 P
a_2:|: q k2.

Taxum oGpazom, odnoil BeanurHe [ COOTBETCTBYIOT BoobIe dee Beu-

2
unHbl 1A a. Toabko ecan 4/ IZ — k2 = 0 u, caegoBaTennho, I = 2k, oGe

BEJIHUYKHLI COBMAaaoT B a = k.
OGo3HaunM [Be BEIHWUYHHBI @, COOTBETCTBYIOI[ME OJHOH BeaHYHHE [,
yepes «a, 3, 1 Mbl UMeeM

_kBra? B

l o = 3
15010 %1
Bk + a®) = a(k? + p?),
k(8 —a)=aB(B — a),
k2 = ap.

TaruMm oGpa3oM, eciil B KAKOM-HHOY Ib MagTHHKE U3BECTHEI dge Tapailielb-
HbIe OCH PaBHOI MPOJOMMUTEILHOCTH KojJeGaHUA U C Ppa3inIHBIMHU PaccTo-
AHMAMH [EHTPa TAMECTH ¢, [J, Kak 3To, HANPUMeEP, OGLIBAET, KOTTa MOMKHO
YKa3aThb eHTD KojdeGaHUA AJIA 0JHOH TOUKH NPHBeca, TO MOMHO KOHCTPY-
upoBaTh k. OTHOCAT o ¥ 3 pAIOM Ha OTHOH MPAMOIl, ONMUCKHIBAIOT MOMYKPYT
¢ IMAMETPOM PaBHBIM ¢+ 3 M B TOUKe JIeJeHUA YacTeil « U (3 BOCCTAHOBIIA-
10T MepneHINKYIAP, OT KOTOPOro MOAyKpyr oTpesaer 4acTh k (puc. 122).
Korna e usBecTHO k, TO IJifl Ka#{A0i BEIMYMHDI (t, HAPUMED, JJIA A MO~
HO HallTH BEIHYHHY jt, 00YCIOBINBAIOIYIO TY e MPOJOIKUTENbHOCTh KO-
aebanua. 06pa3yioT U3 A H k MpAMOH Yroia, cCOeJHHAIOT KOHEUHbIE TOUKH
5THX JABYX KaTeTOB MPAMOH, K KOTOPOil BOCCTAHOBIAIOT NEPNEHTURYIAP U3
KOHEYHOH TOuYKH Kk, KOTOPBIA Ha MPOJOMMEHUH A 0Tpe3aeT 4acTh .
IIpeacraBum cebe Temeph MPOM3BOMBLHOE TENO C HeHTpoM THaAMecTH O,
NpoBejieM Yepe3 HEero MIOCKOCTh UepTema H mpeicTaBHUM cebe ero koiaeba-
HHA OKOJIO BCEBO3MOMHBLIX OCell, MapajilelbHbIX APYT K APYTY H MepreH-
JUKYJIAPHBIX K IJIOCKOCTH 4YepTe:a. Bce ocH, mpoxoJAline depe3 KPyT «
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k
—_— U
a 4
Puc. 122 Puc. 123

(puc. 124), MoryT 3amMemaThb Kak ApyT ApYra, Tak U Te, KOTOPBIE MPOXOAAT
elle 4yepes Apyroit Kpyr (, He M3MeHAA NPOAOIMHUTENIBHOCTH KojleOaHHUA.
Eciv MBI Kpyr « 3aMeHHMM MeEHBIUIMM KDPYIoM A, TO Kpyr (3 3aMeHHTCA
60nbIIUM KpyToM 4. Ecaum 6yaem npo-
JonmaTh Ty e 3aMeHY, To o6a Kpy-
ra B KOHIIE€ KOHI[OB COBNAAYT B OJJHOM
Kpyre ¢ pagnycoM k.

26. MBI MHOTr'0 OCTaHaBJIHBalIKCh
Ha 3THX MNOAPOOGHOCTAX MO OCHO-
BaTeJbHbIM cooOpameHuAM. Ilpexae
BCEro MBI XOTeNIH ACHO NOKa3aTb Ta-
KUM 006pa3oM Bce HOTaTCcTBO pe3yiib-
TatoB ucciaegosanud [Moirenca. H6o
BCE, UTO 3J€Ch COOBIIEHO, COTEPHMUT-
CH, XOTA M B HECKOJBKO Opyroi ¢op-
Me, B COUMHeHHMAX ['1oliTenca Wi Tak
6IM3KO K H3JI0MEHHOMY B HHUX, YTO
Mo#eT ObITb 0Oe3 Malelllero Tpy-
Jda JomoiHeHo. B coBpeMeHHbIe 3ie-
MeHTapHble yueGHUKH OTCIO/a nonasna
JWIIB 0oYeHb HeOosbliad 4YacThk. Cioga
OTHOCHTCH, HapUMep, BCTpevalolle-
ecA B 3leMeHTapHbIX yueOHUKaxX npa- Puc. 124
BHJIO, N0 KOTOPOMY TOYKa INpHUBECA
U IeHTp KolebaHUA MOTYT o6MeHHBaTbcA MecTaMH. Ho 00bIYHOE H3JI0MHEHHe
3TOr'0 NpaBUiia He HcUepnbIBaeT Jeia. KaTep, Kak U3BECTHO, BOCNOAb30Bal-
CH ®THUM IpaBHJIOM /I TOYHOI'O ONpeeJeHUA JIHMHBI CEKYHHOI'0 MaATHU-
Ka.

IIpuBeneHHbIe paccy#IeHUA COCIYyHMUIN HaM H Ty CIy#Oy, 4TO OHH
Jald HaM BO3MOMHOCTb BBIACHHTH IPHPOIY MOHATHA <MOMEHT HHEepIHH».
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IlonAaTHe 3To He gaeT HaM HU OAHOI'0 MPUHIUNHANLHOTO TIO3HAHUA, ROTOPO-
ro MBI He MOTJIH 6Bl MONY4YUTh U 6e3 Hero. Ho 5To moHATHe AenaeT M3nuLI-
HUM OTJelbHOE pacCMOTPeHMe yacTell Macchl MMM OCYLIECTBIAET ero pa3s
HaBcerja, 6narogapA 4eMy MbI 6olee KOPOTKMM M YAOOHBIM IIyTeM MpH-
X0AUM K Tiend. Takum obpa3om, 5To NMOHATHE HMMeeT M3BECTHOe 3HAUEeHHE
B aoxonomuu meranuru. llocne nonbiTok Jitnepa u CerHepa, yBeHUaBLIUX-
cA HeOoABLLWIUM yenexoM, [lyaHnco pa3Bun ganee oTHOCALIMecCHA CHOJa MBICIH
Y BBel JalbHelilllee 06/eryeHue CBOMMHU 3JJIUIICON/0M HHEPIIUHK U [IeHTpalb-
HBIM 3JJIUNCOUI0M.

27. Menee nennnl ucenegoBanud ['oiiretica reoMeTpuUecKMX B MeXaHH-
YeCKHUX CBOHCTB NUKIOUALI. IIMKIONIHBIR MaATHUK, TPH MOMOIIH KOTOPOTo
Iodirenc nonyuua He npuOIU3UTENbHY IO TONbKO, 8 TOUHYIO HE3aBUCHMOCTh
NPOJOIKUTENLHOCTH KoJllebaHUA OT ero aMIIUTY Ibl, B HacToALllee BpeMA He
HY#eH U MOTOMY OH COBepIIeHHO HcYe3 M3 NMPaKkTHKH GabpHKalUM 4acoB.
Mgr He 6yJeM MOSTOMY OCTaHABIMBATHLCA HA TAKUX HCCIeI0BaHHUAX, XOTA
B FeOMeTpHUUeCcKOM OTHOUIEHUH OHM NpeJcTaBIAIOT O0JALLIOH HHTepec.

HKak 661 HE OBITH BeNHUKH 3acnyTH ['1ofireHca B 061acTH caMBIX pa3inny-
HBIX (PU3HUecKUX TeopHii, B pabpHKanuy dacoB, B o61acTH MpakTHYecKoi
JUONITPURKM U B 0coOEHHOCTH B MeXaHMKe, 24a6HOll e20 3acayzotl, obHapy-
MUBamllell Beluyaillvil MoJeT MBICIM U UpeBaTol Tak:e MO3AHeHLIUMU
noclieAcTBUAMHY, ocTaeTCA NPOBO3rialleHle NPHUHIIMIA, KOTOPHIM pellanach
3ajgaya o neHTpe Koiebanuda. Ho HMeHHO »TOT MPUHIHUN He 6BIN MO JOCTO-
HWHCTBY OlleHeH ero MeHee JalbHO30PKHMH COBPEMEHHHMKaMM U MHOI'O 1103-
ske. MBI HajleeMcA, YTO MBI Jal¥l NPaBHILHOE OCBelleHHE HTOMY MPUHIUITY,
YCTAHOBHUB TOJECTBEHHOCTh er0o ¢ IPUHIUIIOM #HBLIX CHI.

28. MuI He MoxeM B HacToALIeld KHUTe MOAPOGHO OcTaHABIHUBATLCA [8-
K€ TONBKO Ha BamHbIX pabotax [toiirenca B obnactu ¢usuku. Mub1 ymo-
MAHEM TOJILKO KOPOTKO O HeMHOI'MX M3 HUX. OH TBopell TeOpUH yIpyroc-
TH cBeTa, oJepaBlieil B KOHIle KOHIIOB oOeay HaJ 3MHUCCHOHHOH Teopuel
Huiotona. Ero BiMMalue IpuBIekald KMEHHO Te CTOPOHBLI CBETOBLIX ABIe-
HHUI, ROTOpbIe YCKOML3HYMH oT BiUManuA HuioTona. B o6nactu usuirM oH
¢ 601B1I0Il peBHOCTRIO 3aluman uaew Hekapra, uTo Bece ABNEHUA JOMAHBI
6bITH 00BLACHEHBI MeXaHUYECKH, He 0cTaBafACh, OJIHAKO, CIEeNbIM K OlIUOKaM
ero, KOTOphle OH MOJBeprai pe3kod M ocHOBaTelbHOH KpuTHKe. Ero mpu-
cTpacTHe K YHCTO MeXaHHUeCKHM 0ObACHEHUAM clenano ero Tak#ie NpoTH-
BHHKOM HeH HrioToHa o cuiax, AefcTBYIOIIHUX Ha PACCTOAHHUH, KOTOPHIE OH
0XOTHee 3aMeHU] ObI JeHcTBUAMH JaBleHHUA U yjapa, T.e. JeHcTBHAMM NPU-
KOCHOBeHHA. B 3TOM cTpemMiIeHHH OH MPUXOIUI K OPHTHHATLHLIM NpeJCTaB-
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JeHUfIM, KaKOBO, HAallpUMep, Ipe/JicTaBleHe MarHUTHOTO TeYeHHfl, KOTOpOoe
cHavyala He BCTPETHIO NpPU3HAHUA, BBUAY Goiabilioro BaufAHufA HerOTOHA,
HO OrpOMHOE 3HauyeHHe KOToporo, Gaarojapfi HelpeayGeseHHON ACHOCTH
merieHusa @apanen u MakcBenia, BCTpeTHIo NIpU3HAHUE B MOCIe/[Hee Bpe-
MmA. TolireHe uMeeT Taksie Goiblide 3acAyTH KAk YUCTBIH TeOMeTp HIH
MaTeMaTHR, U B 3Toifl o61acTH ocTaeTCA TOAbKO YKa3aTh HAa €ro TEOPHIO
asapTHbIX Urp. Ero acrpoHoMuveckue HaGIOAeHUsA, ero paboTel B obaac-
TH TEOPETUYECKON U NPAKTHYECKON JUONTPUKU ORA3AMU CYIIeCTBEHHOE COo-
AeficTBUe Pa3BUTHIO 3TUX obiaacTeil Hayku. Kak TexHUK oH usobpeTaTeib
MalllWHbI, HAefl KOTOPOI OCYNIeCTBIEHA B COBPEMEHHBIX Ta30BbIX MallWHAX.
Rak ¢dusuonor on noutu yrajan akkoMoaaluio riasa fedopmanueii Xxpycra-
aura. Becero 3Toro Mbl Mo:eM 37ech TOIbKO CleTka KOCHYThCA. 3HAYEHUE
loiireHca NPpUXOJUTCA OLEHUBATH Te€M BbIlle, YeM I0JTHEe CTAHOBATCA U3-
BECTHBIMHU €r0 PaGoThl ¢ OMYOIUKOBAHHEM IOJHOTO COGpPaHUA ero CouHHe-
Huil. KpaTkoe u nonHoe MOYTUTEIBHOCTH U3N0eHHe Beex paboT [olireHca
cM. Bosscha, «Christian Huygens, Rede am 200. Gedichtnisstage seines
Lebensendesy, ibersetzt von Engelmann, Leipzig, 1895.

3. Pa6orr: HieloToHa

1. B o6ractu guHamuku y HbioToHa aBofkoro poja 3acayra. Bo-
NepBBIX, OH BechbMa paclIUpHI Tojie 3peHUA MeXaHuveckoil PU3UKH CBOUM
OTKPBITHEM 6ceobuje2o mazomerud. Bo-BTopbIX, 0H daa 3aeepuieHue TIPUHA-
TBIM B HacToflllee BpeMA npuHyunam mexraruku. Ilocne Hero He Ob1T Gonee
MpOBO3THAallleH HU OJUH CyIlecTBeHHO HOBBIH mpuHIUI. Bee, uTo mocne He-
ro 6bLIO clelaHo B MeXaHWKe, OTHOCUIOCh TOAbKO K AeAYKTUBHOMY, dop-
ManbHOMY U MaTeMaTHYecKoMY Pa3BUTHIO MeXaHWKU Ha 0CHOBe PHHIIUIIOB
HrioTona.

2. BpocuMm cHavana B3raang Ha pa6oTel HeloToHa B o6inacTu dusuru. Ha
ocHoBe HaOmwoaeHuit Tuxo me bpare u cBoux cobeTBeHHBIX Hemiep BhiBen
TPH SMIHPHIECKHUX 3aKOHA JAJMA ABUMeHUA MaaHeT BokpyT ColHIA, KOTOpbIe
HeioTon caenan 6oiee MOHATHBIMU MPU MOMOIIH HOBOTO CBOET'0 BO33PEHHUA.
3akonel Kennepa TakoBbI:

1) MMnaneTs gBUrarTcA no saauncam, ¢ ColHueM B Goryce.

2) TpoBejennsiil us CoaHUa K KakoW-HUGYb IIAHETe pajUyC-BeKTOp
ONMChIBAeT B paBHble BpeMeHa paBHbIe NOBEPXHOCTH.

3) Ry6b1 Goapwmux oceil OpGUT OTHOCATCA APYT K APYTY, KaK KBaJpaThl
BpeMeH oJHOoTro ofopoTa.
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Pasz mpuHATa U MocleqoBaTelbHO MPOBOJUTCA ToUKa 3peHHA ['anuies
u ['wiiretca, To kpuso.iuHeliHoe ABU#EHNEe KAaKOTO-HUOY b Tella TpecTaBIA-
€TCA MOHATHBIM TOJNBKO B CliydYae CyIlecTBOBaHUA HENMpEepPBIBHOTO OTKIOHA-
omero yckoperus. BeneacTBue 3Toro okaswsiBaeTcA HeOOXOAUMOCTE OTBIC-
KHBaTh TaKoe yCKOpeHHe A JIBHMEHUA MIaHeT — YCRopeHHe, KOTopoe
JON#HO OBITH BCET/la HaNpaBleHO K BOTHYTOH cTopoHe OpGUTHI.

U peficTBUTENBHO, YIOMAHYTHIH 3aKOH MOBEPX-

A B C  Hocreit mpocTeIMM 06pa3soM 06LACHAETCA JOMyIIe-

HHeM HampaBleHHoro Bcerjga E ColHIY ycKOpeHHA

nnaHeTsl. Ecnu paanyc-BeKTOp B 31eMEHT BpeMe-

HUM MpoXxoauT moBepxHocTb ABS, To, He 6yab sTOTO

YCKOpeHHA, OH B Onu#malllinii 1 paBHOBENUKH 31e-

MeHT BpeMeHH npoiien 661 noBepxHocts BCS, npu-

ueM BC = AB, u nexan Obl Ha TPOJOTHEHUH JTH-

Puc. 125 unn AB. Ho eciiu nenTpainbioe ycKopeHHe B IEePBbIi

3JeMEeHT BPEMEHH BhI3Ballo CKOpPOCTH, Oi1arofapA KOTOPOIl B TO e BpeMA

npoxoAuTcA myTh BD, To B 6numaiinit sneMeHT BpeMeHH paguyc-BeKTOp

npoitaet He noBepxHocTs BC'S, a noBepxHocTh BES, npuuem orpesok C'E

napannened u paBet orpesry BD. Ho oueBunno, uto BES = BCS = ABS.

TaruM 06pa3oM, 3aKOH OBEPXHOCTEH UITH 3aKOH CEKTOPOB ACHO CBHIETENb-
CTBYET 0 CYLIECTBOBAHUM LEHTPAIbLHOTO YCKODEHHUH.

Pa3 npuHATO nonyieHue NEHTPAIbHOTO YCKOPEHUA, TO mpemuil 3aKoH
yRa3bIBaeT Ha pod »Toro mocienHero. Tak Kak NMIaHeThl ABUTAIOTCA 10 BI-
TUICaM, Malo OTJIHYaIIMUMCA 0T KPYTOB, TO AJNA MPOCTOTH MBI MPHMEM,
YTO MYTH UX CYThb jaelicTBUTenbHEle KpyTH. Ecin Ry, Ry, R3; o6o3HavaoT
panuycel, a 11, 1%, T3 — cooTBeTcTBYOIINE BpeMeHa o6opoTa, TO TpeTHH
3akoH Kemnnepa mMometr GBITH BBIpaMeH Tak:

S

R% _R% :R—g: = const

1

Ho uenTpocTpeMuTenbioe ycKopeHHe B KPyTOBOM JIBHKEHHH BbIpacaeTcs,
4Rx?
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Pa3 npunsATO HOomylleHHe NEHTPAILHOIO YCKOPeHHA, 06paTHO TPOomop-
[IHOHANBHOI'0 KBaJpaTy PacCTOAHUA, TO A0KA3aTeNLCTBO, YTO 3TO AOMylie-
HHe OGLACHAET TaKse IBU{EHHME M0 KOHUYECKUM CEYEHHMAM M CelHalbHO
MO 3JIUICAaM, TPeJCTaBIAeT 60 TONbKO YHUCTO MAMEMAMUYECKOE.

3. Kpome aToit pabomst yma, BNOAHe MOArOTOBIeHHOH paboramu Hem-
aepa, l'anunen u ToiireHca, HaM OCTaeTCH ellle JOCTOMHO OLEHUTH paGoTy
tanrasuu Hoiorona. llocnenHioio He clieyeT HeI0OIEHHBATh, U Mbl, He 3a-
AYMBIBafCh, IpU3HAEM MMEHHO ee HauGolee BamHoi. KakoBa npupoja Toro
YCKOPEHHUH, KOTOpoe 06YCIOBINBAeT KPUBOMMHEHHOE ABU{eHHE TIAHEeT BO-
kpyr CoJlHIA M CMYTHUKOB BOKPYT miaHeT?

C Benukroit cMenocThio Mbicau HbiOTOH mpusHam — U clepBa MMeH-
HO Ha npuMepe JIyHbI, — YTO 3TO YCKOpEHHe He OTAUYAEeTCA CYIIeCTBEHHO
OT M3BECTHOI'0 HAM YCKOPEHHH TH#HeCTH. L 3TOMY OTKPBITHIO ero mpUBel,
BEPOATHO, YIOMAHYTBIM yiie BbIllle TTPUHIUT HEMPEPLIBHOCTH, MPUBEAIIUI
u Tanuied K BeNMKHUM ero OTKPHITUAM. OH MPUBBIK — M 3TA NMPUBLIYKA
XapaKkTepHa, MO-BHIUMOMY, A KamJ0ro UCTUHHO BeJNMKOro MccieJoBaTe-
Jf — pa3 MPUHATOe MpeAcTaBleHHe 0 Mepe BO3MO#{HOCTH COXPAHUTH U A
ClIy YaeB ¢ BUJOU3MEHEHHbIMH YCIOBUAMH, COXPAHATH B MPeJCTaBIEHUAX TO
e ofHoo6Gpa3ue, KOTOpPoe MbI KOHCTATHPYyeM B mpoleccax mpupojsl. To,
YTO pas ¥ rje-1u6o oKa3bIBAETCA CBOMCTBOM MPHUPO/b, OKA3LIBAETCA TAKO-
BBIM, €ClIM OHO M He Be3lle 0JUHAKOBO GnicTpo GpocaeTcH B riasa, scezda
u gezde. Pa3 siBineHve TAmecTH HAGMIOIAeTCA He TOJNLKO HA MOBEPXHOCTH
3eMiH, HO ¥ HA BBHICOKHUX ropax U B IIyGOKMX [IAXTaX, TO eCTeCTBOUCIBITA-
Tellhb, MPUBBIKIIKA K HEMPEPLIBHOCTH Hjell, mpejcraBifeT cebe 3TO ABIeHUE
¥ Ha GONBITNX BBICOTAX M I'IyOHMHAX, YeM Te, KOTOpble HaM J0CTyMHbI. Bo3-
HUKAeT BOMPOC: I'/le e mpejenbl AedcTBUIO TAMecTH? He 3axBaThIBAIOT JH
ouu u Jyny? Pas nocraBieH 3T0T BONpPOC, OTPOMHBIN moneT GaHTa3uK eCTh
Jei0 CBepIHUBIIeeCH, M BeIMKOe HAy4YHOe OTKPBITHE BBHAY CHIbLI pasyma
Huiorona mpeacrasiser co6oil nuiib HeOBX0JUMOE ClieICTBHE.

B cBoeit kuure «Newton und seine physikalischen Principien» («<Hbioron
U ero ¢U3HUeCKHe MPUHIUNELI) Po3eH6eprep BMOJIHe MpaB, Korja AOKa3bl-
BaeT, 4To Mjed Bceobllero TArOTeHUA He snepebie noasiaderca y HeioToHa,
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a uTo Hb10TOH MMelnl MHOTHX M BBICOKO 3aCHY#eHHBIX NMpeallecTBEHHHKOB.
Ho MosHO crazaTh, UTO y BCeX 3THX NpeAIIeCTBEHHHKOB Jel0 CBOIHTCHA
K MpequyBCTBHAM, 3aYaTKaM M HENOJHBIM 00CY:#AeHHAM Bompoca, U UTO
no HeloToHa HEHKTO He BHICKa3al 3TOil MBICAH B CTOIL MHOT000beMIIoleil
U 9HePrHUHOI dopMe, Tak UTO PAAOM C PellleHHEM BelHKOH Mamemamu-
Yeckotl Npo6lIeMbl, KOTOPOTo He oTpHUIlaeT ¥ PoseHbeprep, clenyeT NPUHATD
ellle BO BHIMaHHe HeoOkluaiiHy1o paboTy Hay4yHo# ¢aHTa3HH.

U3 mpegmecTBeHHNKoB HrhioToHa MBI HazoBeM mpemJe Bcero Komep-
HHUKa, KoTopelil B 1543 rogy roeoput: «fl, mo kpaitHeit Mepe, Toro B3raAma,
YTO TAMECTH €CTh He UTO HHOEe, KaK eCTeCTBEHHOE, BHYIIEHHOE 60KeCTBEH-
HHIM MPOBHAEHHEM SHMIUTENA MHpa YacTAM ero, cTpeMieHue, Graronaps
KOTOPOMY OHH, CMBIKAAch B ¢opMy Iapa, o6pa3yioT 0JHO eJHHOe IeNoe.
U cnegyeTr AOMYCTHTH, YTO 3TO cTpeMieHHe npucylle Takxe ConHiry, JlyHe
U OCTalbHBIM MJIaHeTaM... » [lomo6HEIM e ob6paszom Kemnnep B 1609 r. pac-
cMaTpHBaeT THMKECTh, Kar yike Munnbep B 1600 rony, kak HeuTo nogobHoe
MarHuTHoMy nputaxenuio. Ha ocHoBaHuuM 3To# aHaloOruM, mMo-BHANMOMY,
I'vk mpHXOOUT K MBICIH 00 yMeHblUleHUlU CHUIbl THAMKECTH C PACCTOAHHEM
U OyMaeT Jaske o melcTBHH o6paTHO MPOMOPIHOHANIBHOM KBaJpaTy pac-
CTOAHHA, MpecTaBlAA cebe, YTo HefCTBHE TAMKECTH NepenaeTcA NOCpeacT-
BoM aydeil. OH neiTaeTca game B 1666 rogy, Ho, KoHeuHo, Ge3pe3yILTaT-
HO, ONMpEeAeNUTh YMEHbIIIEHHe 3Toro AedcTBHA B3BEIIHBAHHEM Ha BEICOTE
Bect-MuncTepckoro A6GaTcTBa BLICOKO M HU3KO MOBENIEHHBIX Tel (Kak 3To
B Hallle BpeMA NbITalcH caenaTh Momin) ¢ noMolbio 4acoB ¢ MaATHHKOM
U TIPYUHHBIX BecoB. KOHMYECKHI MaATHHK CIY:KHT €My HPEBOCXOTHBIM
CPEeACTBOM 1A HATrJIAJHOTO TpeJCcTaBleHHA IOBHkeHHA nnaHeT. Tar ['yx,
JeicTBUTENLHO, Beero Ganske mogoiien K Bo3zpeHuio HpioToHa, He nocTur-
HYB OJHAKO BIOJHe Bceil BRICOTHI ero.

B aByx moyunTennHbix counHeHHAX «Keplers Lehre von der Gravitation»
(«Yuenue Kennepa o Tarotennmy) u «Die Gravitation bei Galilei und Borelli»
(«Tarorenne y Fanunen u Bopennwy) FonbaBexk ctaBut cebe 3agaydy mpo-
CIEeIUTh HCTOPHIO TMOATOTOBIEHHA TEOPHUHM TATOTEHHA C OAHON CTOPOHEI
y Rennepa u ¢ apyro#t ctoponbl y 'anunea u Bopennu. HecmoTps Ha cBoio
CKJIOHHOCTh K apHCTOTEIHKO-CXOJacTHUYeCKHUM HaeAM, Kemnep cymen mo-
HATH CUCTEMY IIAaHET, Kak npobiemy dusuueckylo. JIyHy, Mo ero MHeHHIO,
3eMmasa mauwjum 3a coboii M, ¢ Apyroil cToponsl, JIyHa npumszusaem & cebe
BOJIHY TPHUJINBa, Kak 3eMiA npumsazusdem TAmelble Tela. 1 1ia nianet uc-
TOUHHK OBH#meHHA ycMmaTpuBaeTca B ConHIle, OT KOTOPOro OTXOAAT GecTe-
JecHbIe PHIUArH, YBIEKalKe, Bpallagch BMECTe ¢ HUM, follee OTJaleHHEBIe
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NaHeThI Me/lJleHHee, 4eM Gollee Gauskue. Mexoaa U3 sToro Bosspenusn, Ren-
Jdepy ynaeTcA fame yrajarh, 4To BpeMf ogHoro o6opoTa ColHia cocTaBnAeT
Mmenbe 88 gueil (Bpemsa o6opora Meprypud). Huorna Connne pacematpu-
BaeTCA UM TaK e, KaKk BpalllaeMblil MarHUT, KOTOPOMY NPOTHBOCTOAT Mar-
HUTHbIe MiIaHeThl. B mMupoBo33penuun ['anunesa mpeoGnajana Touka 3peHHA
dbopManbHO-MaTeMaTHUecKU-3cTeTHUeckadA. OH oTBepraeT BeAKOe JOMYIie-
HHe KaKoro-HUGYAb NPHTAMEHHA H OCMeHBaeT 3To jgonylienue y Kemnepa,
KaRr fomyleHue geTckoe. CHcTeMa IilaHeT He MpejcTaBldeT ellle JJIA Hero
HacToAllell ¢u3ndeckoil mpobnemel. Ilpu BceM ToMm oH BMecTe ¢ #Hunbbe-
pPOM NMPHUHKUMAET, YTO YHUCTO reoMeTpHUecKad TOUKA He MPOU3BOAUT HHUKA-
ROr'0 AeficTBHUA, H JleNaeT OYeHb MHOI0€ [JA I0Ka3aTelbCcTBa 3eMHOI IPHPO-
Al MEPOBLIX Teld. B cBoeMm HecnemoBanuu o cnyTHHRax H0muTepa Bopennn
npefcTaBnfgeT cebe MIaHeTH] MJIABAIOIIUMU MeKAY ClOAMHU 3dHpa HepaBHOM
nnoTHocTH. OHUM UMEIOT ecmecmeeHHY CRIOHHOCTE MPUOMUKATLCA K 1IEH-
TpaNLHOMY Telly (BbIpameHHe «IPUTHKEeHHA» N36eraeTcA), KAKOBaA CRIOH-
HOCTh ypaBHOBelINBaeTCA MeTaTelbHOI CHI0il BpallleHHA. ITO BO33PeHHE
Bopennu unniocTpupyeT 3KCIEPHMEHTOM, OUeHb TOXOH UM Ha HKCIMIEPUMEHT,
omucaHHbLIA HaMM Ha cTp. 136, puc. 106. HcHo, 4To 3Mect oH BecbMa IIpH-
6numaeTca K HeioToHy, HO ero Bo33peHHe ecTh MHIIb cOUeTaHHE BO33PEHH
lerapta 1 HeioTona.

JlyHna Oblna mepBoil mnaHeTol, B OTHOWEHUH K0Topoil HEOTOH OTKpEILN,
YTO TO cCaMOe YCKOpPeHHe, KOTOPOMY MOJUKMHEHO ABHKEeHUe Najialollero KaM-
HA, MelllaeT 3TOMY MHPOBOMY Tely yAalUTbcA B NPAMOIHHEHHOM JBHHe-
HHH 0T 3eMIH, Me#AY TeM KaK TaHTeHIHalbHad ero CKOpoCTh, HA0O0pPOT,
MellaeT eMy ynacTh Ha deminio. IBumenue JIyHb okaszanock, TakuM o6pa-
30M, Cpa3y B COBepIIeHHO HOBOM CBETe H BCe e ¢ TOUEK 3peHUA BIIONHE
u3BecTHBIX. HoBoe Bo33peHHe OBIIO 3AMAHYUBLIM. TAK KaK OHO OXBAaThIBAlO
00BERTHI, 10 Te€X MOP COBEpPILIEHHO AaleKHe ApPYr OT Apyra, H BMecTe ¢ TeM
ybedume.nbHblM, TAK KaK OHO COJEPHKAJO0 BIeMeHThI caMble U3BeCTHBIE. ITHM
o0BhAcHAeTcA GbICTpOe MPUMeHeHHe ero H K JPYyrUM o61acTAM, Kak H ero
noGefia HaJ APYTHMH BO33pEHUAMH.

C HoBrIM Bo33penueM HrroToHa He TonbKo Oblla pa3pelleHa ThICAYE-
JdeTHAA 3arajlka CUCTeME! MJIaHeT, HO U cTalld HOHATHLI U IPYTHE IPOLECcCHI.
HKar ycropeHue TAmecTH 3eMIH AocTUTraeT 10 JIYHEL K MOBCIOAY, TaK JOCTH-
raioT MOBCIONY, He HCRIIOYad B 3eMIH, H YCKOPeHHA, HCXOIAIIHE U3 TPYTHX
MHPOBLIX Tel, 1 3TUM YCKOPEHHUAM MbI Ha OCHOBAHHUH NIPHHIIHIIA HENPEePhIB-
HOCTH JIONKHBI HPUMKICHIBATL OMHH K Te #e cBoicTBa. Ho pa3 TAMecTh He
€CTb HEUTO MecTHOe, HHANBUIYalbHO NpHHAAIeRallee 0HOH 3eMie, TO oHA



162 Tnasa IT

He MOeT UMeTh CBOUM cefanulleM odun yenmp 3emau. BeArasd, XoTA Ol
caMaf Malaf uYacTh 3eMJH, MPHHHMaeT B 3ToM yuacTHe. Rampaa vacTb
HeiCTBYeT YCKOPAIOIIUM 00pa3oM Ha Kamayio IpyTyIo 4acTh. ITHM ObLIH
JOCTHUTHYTHI TaKkoe GoraTcTBO M Takad cBoOoga (HH3MUECKOro BO33PeHHH,
o KotopbIx no HeioToHa U He mopo3peBanu.

[lenrrit pAx TeopeMm O meilCTBHHM IIApOB Ha ApPYTHe Tela BHe MIapoB,
Ha HUX WJIH BHYTPH HX, HccileloBaHUA (GopMbl 3eMIH H, B 0COGEHHOCTH,
ee CIUIIOIEeHHON (HOPMBI, BRI3BAHHOI BpallleHHeM, — BCe 3TO Kax Obl camo
co60il BBRITEKANI0 U3 BTOr0 BO33PeHHUA. aragka ABJIEHUIl MPHIKMBA H OTIH-
Ba, CBA3b KOTOpbIX ¢ JIyHOIl maBHO yie mojo3peBaltachk M [0 Hero, cpasy
Halll/la CBOe 0OBLACHEHHE B YCKOPeHHH 6ojlee MOABHMHBIX BOZHBIX Macc o
HampaBleHHo K JIyHe.

HroTon o6bAcHAET cefe TOMIECTBO 3eMHOH TAMECTH ¢ OOMHM TACO-
TeHHeM, 00yCAOBINBAWIINM [IBHMeHHe HeGeCHBIX Tel, NpelcTaBiAf cebe
IOBUKEHHE KaMHA, GPOMIEHHOr0 ¢ BepIIHHBLI BBICOKOH TOpBI, ¢ MOCTeI0Ba-
TeAbHO Bo3pacTalollleil ropu3oHTalbHOR cKopocThio. [lapa6ona nBuMeHHA,
ecly He MPUHATH BO BHHMAaHHE CONPOTHBJIEHHA BO3[AyXa, CTAHOBHUTCA BCE
Gosee U Gojlee PaCcTAHYTOI TOKa OHa, HAKOHEIl, COBCEM He MHHYET 3eMJIo,
U KaMeHb TMePeXOAUT Ha APYTYIO IIaHeTy, CNYTHUR 3eMiau. OH HCXOZUT
u3 garma obmwell TamecTH. OOLACHEHHE 3TOT0 ABIEHHA, TOBOPUT OH, EMY
He yJAaloch, a TPUIYMbIBaHHEM THIOTe3 OH He 3aHHMaeTcA. Tem He Me-
Hee OH He MOMEeT Ha 3TOM YCINOKOHThCH, KaK TO BHIHO U3 €0 U3BECTHOTO
nucbMa K BenTierw. JomycTHTh, UTO TATOTeHHe €CTh CYILIHOCTh MaTepHH
U TIPUPOIeHHA el TaK, YTO OJHO TeJI0 MOeT JeificTBOBaTh Ha Opyroe 6e3
BCAKOI'0 MOCPeJCTBa Yepe3 MYCTOe MPOCTPAHCTBO, KameTCH eMy abcypios.
Ho maTrepuaieH 1y, WiH He MaTepHaleH (IYX0OBeH) 3TOT MOCPEACTBYIOMHI
areHT, OH pellaTh He enaeT. Tarum ob6pasom, HeroToH, mogoGHO mpes-
HHUM H MOCAeIVIOMIHM HcClefoBaTelAM, YyBCTBYeT NOTpe6HOCTh B 06BbAC-
HEHHH TAMECTH, B 06 bACHEHUH ee, HATIPUMeP, HefiCTBHEM INPHKOCHOBEHHA.
Ho orpomubiil ycnex, KoTtoporo Ao6uica HeloTOH B acTPOHOMHM CHIaMH,
OeiCTBYIOLINMH Ha PACCTOAHHH, B KaUeCTBe OCHOBLI JeAYKIIHH, CKOPO BHEC
oueHb GOJbIIHE H3MEHEHHA B MoJokeHHe Jena. IIpUBBIKAN K cuiaaM, OdeficT-
BYIOLUIUM Ha PACCTOAHHH, KaK K JaHHOMY HCXOZHOMY NMYHKTY O0OBLACHEHHA,
U MoTPeOHOCTH B MOCTAHOBKE BOMpoca 00 UX MPOUCXOMIEeHUH HcUe3ia Noy-
TH coBceM. Brlila MpoH3Be/leHa MOMbITKA BBECTH 3TH CHJBI H BO BCe 0CTalb-
Hble o61acTH H3HKH, NpedcTaBiAA cefe Tela COCTOALMMH U3 OefiCTBYIO-
IMIMX Ha PACCTOAHHUH YaCTHUeK, pa3beIHHEHHbIX MyCThHIMHU NMPOMeHY TKaAMH.
B KoHLle KOHIIOB 5THM AeliCTBHEM Ha PACCTOAHHHK YaCTHYEK GbLI0 00BACHEHO
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Jaxe CONPOTHBIEHWe Tel NPOTHB JaBleHHA W yiapa, T.e. MMeHHO aefcT-
BHe NpukocHoBeHusA. U jeficTBuTenbHO, mocieHee jeficTBUE BelejcTBHE
CBOeli NpEephLIBHOCTU BhipamaeTrca ueped Goliee CIOMHYIO QYHKIHUIO, YeM
nepBoe. B Hau6onbineM noyere culbl, AeHCTBYIOU[HE HA PACCTOAHUH, ObLIN
y Jdanaaca u y ero coBpeMenHukoB. HaupHo renuanbHbie Bodspenus Papa-
Jef U MaTemaTudeckas GOpMyJIUpPOBKA WX MakcBelJIOM CHOBA BBIJBHHYIH
Ha NepeiHuil IIaH CUibl, AeHCTBYIOI[HE NPU NPUKOCHOBeHUU. Pasnuunbie
3aTpPyNHEHUA BbI3BANU Ye Y aCTPOHOMOB COMHEHHUA B TOYHOCTH 3aKOHOB
HeioToHa U genanuch NONBITKU K HEGOIBNIMM KONUYECTBEHHBIM U3MEHEHU-
saM ux. Ho nocne Toro kaxk 6b110 HailleHO J0KA3aTeNLCTBO PACIPOCT PAHEHUA
BO BpeMeHU IelCTBUA 3IEKTPUUECKOr0, eCTECTBEHHO CHOBA BO3HUK BONPOC
0 MOJ0GHBIX e COOTHOIEHUAX B Clydae aHAIOTMYHbIX AeHCTBUN TAMKECTH.
B neficTBUTENbHOCTH NOCHEAHAA HMeeT GOMbINT0e CXOACTBO C JIEKTPUUECKU-
MH CHIIaMU, AeHCTBYIOUMMU HA PACCTOAHUN; PA3HUIIA TONBKO TA, YTO Y Mep-
BOIi CYIIECTBYET, HACKONBKO 3TO JI0 CUX NMOP U3BECTHO, TONbKO MPUTAHEHNHE
u coBceM Het orrankuBanud. ®enmns (Féppl, Ueber eine Erweiterung des
Gravitationsgesetzes Sitzungsb. d. Miinch. Akademie, 1897, ctp. 6 u ciex.)
fonaraeT, 4To MOMHO, He BIajafd B IPOTHBOpeYHe ¢ hakTaMu AefdCTBUTElb-
HOCTH, IPUHAThL U B OTHOIEHWUH TATOTEHUA OTPHULATENbHBIE MACChl, B3aUM-
HO TaKe NPUTArUBAIOIIUECH, HO OTTAIKUBAIONIMECH OT MAacC MOJOMUTENb-
HBIX, & CIeJ0BaTelbHO, MOMHO JONYCTUTh U KOHEYHbie NOJA TATOTEHUA,
nopo6HbIe 3neKTpUyYeckuM. B cBoeMm pedepaTe o jgeficTBUAX Ha paccTofi-
HUH, IPOYUTAHHOM B cobpaHUM ecTecTBoucnbiTaTelell B 1897 roay, Apyne
fepeyrcifgeT MHOIO MOMBITOK [0KA3aTh CKOPOCTh PACNpOCTPAHEHUA THATO-
TeHUd, AOXOAAWUX jo Jlamnaca. Pe3ynbraT MOMHO CUMTATh OTpPULIATENb-
HbIM, H60 BO3MOMHbIE CKOPOCTH PacpocTPaHEeHHA He COTIAcyoTCA MeR Ay
co6oif, HO Bce B 0Ue€Hb MHOI'0 pa3 Gounblile CKOPOCTH PacHpOCTpPaHEHUA CBe-
ta. Tonbko Hayns Tepep (Paul Gerber, Ueber die rdumliche und zeitliche
Ausbreitung der Gravitation, Zeitschr. f. Math. und Phys., 1898, II) Ha-
XOAUT U3 ABWseHUA nepurenus Meprypus (41 ceKyHaa B TedyeHHe CTO-
JeTHA) CKOPOCTb PaclpoCTpaHeHHA TATOTEHUA PABHON CHOPOCTH paclpo-
cTpaHeHUA cBera. By/b 3T0 onpejeneHne BepHO, OHO FOBOPHIO Gbl B MONb3Y
scdupa, kar cpeanl TaAmecTH. CM. W. Wien, Ueber die Méglichkeit einer
elektromagnetischen Begriindung der Mechanik. (Archives Neerlandaises,
La Haye, 1900, V, ctp. 96.)

4. OGpaTHOe BIUAHWE BHOBb NPHOOPETEHHBIX (MU3UUYECKUX IO3HAHUMH
Ha MeXaHHKY He MOIIo He npoiosuTh cebe nyTh. Becbma pasnuuHoe ycko-
peHue, Mpucyliee, COrlacHO HOBOMY BO33PEHUIO, 0HOMY U MOMY KHee meay
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B 3aBHCHMOCTH 0T ero NoJoxeHHA B MUPOBOM IIpocTpaHCTBe, ceifuac e Ha-
BeJI0 Ha MBICIhL O NepeMeHHOM Bece, IPUUYEM BCe e 00uH MPU3HAR Tena ObLl
IpU3HAH OCTOAHHBIM. JTUM OLLTHM cHayana fICHO pa3jeleHbl IOHATUA MaC-
cbl M geca. YcTaHOBIeHHAA H3MeHUHBOCTDh ycKopeHHA mofyamna HeioTona
HOCpeACTBOM 0COOLIX OIBLITOB KOHCTAaTUPOBAaTh HE3aBUCHUMOCTh YCKOPEHMA
TAMECTH 0T XUMHYEeCKOro cocTaBa Teja, YeM ObLIM 1101y YeHbl HOBble TOYKHU
OIIOpHI AJf BLIICHEHUA OTHOLIEHUS] Me /Yy Maccoil KU BeCOM, UTO MBI HHUMe
nokas;eM noapobuee. Haronen, paborsl HbioToHa cuibHee, yeM Korga-n1u6o
paHbllle, Jadd IOYYyBCTBOBaTh 060 NPUMEHUMOCTIL NOHAMUA cuabt [anu-
nefi. HeBo3aMoskHO 66110 Golee IyMaTh, YTO 3TO NOHATHE MPHMEHHUMO TOJb-
KO K fIBJEHHIO [IaJeHUA Tel U GmmmalimuM K HeMy nporeccaM. O6obiienne
3[eCh COBepHIUIOoChH Kak 6bI camo cobolo, He Bo3OyAKB ocoboro mryma.

5. PaccMoTpuM Teneph nojpo6Hee paborhl HbloToHa B oTHOIIeHUH
npuHyunos Mexaruku. Mbl IIDH 3TOM cHayaia COBepPHIEHHO OTZaAMMCH BO
BAacTh Bo33peHUH HbloToHa, mombiTaeMcA JaTh UX NOYYyBCTBOBaTh YUTa-
Tel0, OrPaHUYUBIIKCH TOALKO COBCEM NIOATOTOBUTENbHBIMU KPUTHYECKRUMHU
3aMe4yaHUfIMH, a NI0APoOHYI0 KPUTHKY ocTaBUM i Apyroro Mecrta. Horga
MBI IepeincThiBaeM ero counHenHe «Philos. natural. princip. mathemat.»,
Londini, 1687, HaM cefiyac #e OpocaloTcA B ria3a ClelyIOIIHe OCHOBHBIE
IYHKTHI, IPeJCTABIAIOIMe Iar BIepe] CPaBHUTEIbHO C BO33peHUAMH ['a-
nuned U [ofirenca:

1) O6o61eHne IOHATUA CHIBL.

2) YeraHoBieHHe IOHATHA Macchl.

3) flcuas u obmasn GopMyJIMPOBRA MPABHIA apajlienorpaMMa CHi.
4) YeraHoBieHHe IPUHLHMIA PABEHCTBA JeACTBUA U POTHBOJEACTBUA.

6. OTHocHTeNILHO NEepBOro MYHKTAa HaM OCTaeTCA Majio NOpHGAaBUTb
K ckazaHHoMYy y:e. Hbl0TOH paccMaTpuBaeT Bce onpedeasoujue daudxceHue
yCI0BHf, He TOAbKO TAMKECTh, HO K [IPUTAMKEHUe IUIaHeT, JefdcTBHe Mariu-
TOB ¥ T. ., KaK YCIOBHA, onpedeanwoujue yckoperue. lIpu 3ToM oH BrHoIHE
ACHO 3aMeyaeT, YTO CJIOBaMHU «IIPUTAMKEHKE) U T. 1. OH X04eT 0003HAUYUTh He
npejcTaBieHle o IPUYMHe WK PojJe B3aUMoJelCTBUA, a TONLKO TO, YTO BhI-
paaeTCA B JeHCTBHUTENbHBIX Ipolleccax JBHmeHHA. MHorokpaTHbIe onpe-
JeneHHnble 3aBepenufa HbioToHa, 4To eMy BaskHBI He YMO3PEHHMA O CKpPBI-
TBIX IpUYMHAX fBJEHUH, a UcclejJoBaHHe W KOHCTAaTHPOBaHHWE TOTO, YTO
JaHo B gaxmar, ero Xoi Uieil, ACHO H KOPOTKO BHIPAAIONIHICA B €ro cJlo-
Bax «hypotheses non fingo» («a runoTes He CTPOIOY), XapaKTEPUIYIOT €ro,
Kak gurocoda evidawuiezoca 3nadenna. OH BOBCe He mejnaeT NPUBECTH Ce-
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64 B u3yMileHne coOCTBEHHBIMU CBOMMHU BBIAYMKaMU, MopaxaTh ceOA UiIn
MMIOHMPOBAaThL cebe, OH XoueT Mo3HATh npupody'.

7. OTHOCHTENbHO MOHATHA MacChl MBI NP e ie BCEro 3aMeTHM, 4To dop-
MYJIHpPOBKa ero, JaHHad HeioToHOM, a KMeHHO, 4To Macca ecTh Koiuyvecm-
80 mamepuu mead, onpeefmoNeecs NPoU3BeleHHeM ero o6bemMa Ha II0T-
HOCTb, HeyJJauHa: IIOTHOCTh MbI MOKEM 7Ke ONpeleNATh TOAbKO KaKk Maccy
eIUHHUIBI 06beMa, U o6pa3yoNuiica 31eck NOPOUHLIH KpyT oueBHaeH. Hblo-
TOH ACHO UYBCTBOBA/, UTO Ka#IOMY Tely NPHCYII KOJHUEeCTBEHHBIN MpH-
3HaK, ONMpeJeANUN IBHKeHHe U OTIHYHEBEIA 0T ero Beca. TOT MPHU3HAK
MBI BMecTe ¢ HHM Ha3biBaeM Maccoil. Ho eMy He ypamoch aTomMy darTy
NO3HAHUA 1aTh BIOJHE TOUHOE BhIpaskeHHe. MBI ellle BepHeMCHA K 3TOMY
NYHKTY B JAPYToM MecTe, HO 3[leCb 3aMeTHM ellle IoOKYy/la cileIylollee.

8. MHoskeCcTBO AaHHBLIX OMbITA, JOCTATOYHOE KOJIUUECTBO KOTOPBLIX Ha-
X0o[HI0Ch B pacnopAxeHUH HbloToHa, ACHO CBHAETENBLCTBYET O CYMIECTBO-
BaHHH onpedeafioulezo 0suyceHie NpusHaKd, OTINYHOTO OT Beca Tenaa. Ecan
NPUBA3aTh BEPEBKY K MaX0BOMY KoJjecy, epeGpocUTh ee uepe3 GJI0K U MO-

1370 npeBocxomHo ofiHapyMHBaeTCA B MpaBHIaX JUIA HCCIeIOBAHUA NPUPOMBI, KOTO-
pele cospan ce6e HoloToH:

1. ITpasuso. He caepyer momyckaTb Goiblie NPUYAH A 06bACHEHHA e€CTeCTBEHHDBIX
Bemeid, YeM CKOIbKO MX €CTb B JefCTBHTENbHOCTH M A OOBbACHEHHWA 3THX ABIEHHH
JOCTATOYHO.

2. MIpasuao. TosToMy Heo6XOAWMO, HACKOIbKO BO3MOKHO, OJHOPOAHBIM JefCTBHAM
[PUINUCHLIBATL M OJHOPOAHbIE NpUYKHEL Tak clelyeT NPUNUCHLIBATH OAHH NPHYMHBL AbI-
XaHHIO Yel0BeKa W MHMBOTHBIX, IafleHHIO KaMHA B EBpone 1 AMepHKe, CBeTy OIHA B Nedke
u cBery ConHUa, OTpaMeHHUIO cBeTa Ha 3eMile M Ha [JaHeTax.

3. HIpasuso. Te cBoiicTBa Tell, KOTOPble He MOTYT GBITb HH YCHIEHBI, HA oclabieHbl
M KOTOpBle MPUCYINH BCEM TejlaM, W3BECTHBIM HaM M3 ONbITa, HEOGXOAUMO NpPH3HATH
cBolicTBaMi Beex Tel. (Jlalee clefyeT mepedncileHde OGIIHUX CBONCTB Tel, NMepellefmee
BO Bce y4YeGHHKH).

«Ecnn, HakoHell, Bce Tela MOABEPMKEHB CHIe TAMKECTH 6AM3 3eMIM M MMEHHO Mpo-
NOPLMOHANBHO KOMUYeCTBY coleprialleficA B HAX MaTepuu; eci JlyHa NpUTAruBaeTcH
K 3eM/e MPONOPLHOHAILHO CBOEH Macce U HA06OPOT Hallle MOpe MpPUTATHBaeTcA JLyHoid;
ecid Jajee CrelMalbHBIMH OINBITAMHA M aCTPOHOMHYECKUMH HabIIOJeHUAMH yCTaHOBIe-
HO, 4TO BCe [UIaHETbl B3AUMHO NPUTATMBAIOTCH, 8 KOMeTbl NpUTAruBaoTca CoaHueM; To
Ha OCHOBAHMM 3TOr0 NpaBUia ClelyeT YTBep#JaTb, YTO BCe Tela B3aUMHO [PUTATUBa-
IOTCA.»

4. ITpacu.ao. B skcnepuMeHTanbHONA pU3HKe HeOGXOLMMO [0/10KEeHHA, BbIBeAeHHbIe HH-
OYyKTUBHBIM [yTeM U3 ABIEHHH, CYATAThb WM BIOJHE MCTHHHBIMH, UM OYeHb GIM3KHMH
K MCTHHHBIM, HECMOTDPA Ha TMIOTe3bl, yTBepKJAIOUMe NPOTHBHOE, U CUMTATb MX Ta-
KOBBIMHM [0 TeX M0p, NOKyJa He ABATCA APyTUe ABIEHWA, KOTOPble WM NMPUAAAYT MM
6OABIIY IO TOUHOCTb, WX MOAYMHAT MX M3BECTHBIM MCKIIOUEHHAM.

9T0 HeOBXOAUMO [IA TOro, YTOGBI APryMeHT HHAYKLHH He 6Bl yHUUTON€H TUIoTesa-
MH.
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TAHYTH K0Jeco BBepX, Mbl [IOUYBCTBYeM gec MaxoBoro KoJdeca. Ho eciu no-
MECTHTh 3TO K0JeCO Ha BO3MOMHO 6ojlee NWINHAPHYECKYIO U INIaJKYIO 0Ch
¥ BO3MOMHO Ny ulle cbaJaHCHPOBaTh ero, oHO He OyJeT y#e, 61arogapa cBo-
€My Becy, 3aHMMAaTh olpeeaeHHoro nojoxeHud. IIpu BcemM ToM MBI 4yBCT-
ByeM OIDOMHOE COIIPOTHUB/IEHHE, KaK TOJbKO IOIbITaAeMCA IIPUBECTH KOJECo
B JBMieHHe WM [ABUKYILeecA Kojeco ocTaHOBUTh. [lepeq HaMu ABieHHe,
KOTOpoO€ 7aJo I0BOJ| [JA poBo3lialleHud ocoboro cBoicTBa HHEPUHUH HIH
Jae CHJIbl HHepIMH, YTo, KaK MBI yiKe BHIe-
JM M KaKk MbI [IOKaMeM elle HHUMe, He HYMH-
Ho. [IBa paBHBIX Irpy3a, 0OZHOBPEMEHHO MOJHA-
ThIX BBEPX, OKa3bIBAIOT COIPOTHBJIEHHE IOI-
HATHUIO CBOMM BecoM. EciM e K HUM [IPUBHA-
3aTh 3a 06a KOHIla BEPEeBKY U 3TY NOCIeIHIO0
nepe6pocuThs uepe3 60K, To OoHU OYAYT Co-
—> [POTHUBJIATHCH JABHMKEHHIO WIH CHOpee uime-

HEeHUI0 CKOPOCTH Oil0Ka cBoeill smaccoll. Boab-

IOH I'py3, NOABEIIEHHbI Ha O4YeHb MJIWHHOW
HHUTH B KayecTBe MafgTHHKA, MoxeT ObITh 6e3 Tpyaa yaepxaH HeOoJb UM
OTKJIOHeHHeM HUTH PAAOM C NojoxeHneM paBHoBecHA. CocTaBifloLlan 3To-
ro Beca, KOTOpad I'OHUT MaATHHUK B I0JO#E€HHe pDaBHOBECHHA, OYeHb MaJa.
Tem He MeHee MBI UYBCTByeM 3HauHMTelbHOe CONPOTHUBIEHHE, KOIJa MbI
ObICTPO JBUlaeM I'PY3 WM XOTHUM 3ajlep:kaTh ero ABHUmeHHe. ' py3, KOTOpbI#
e/lBa HOCUTCH BO3AYUIHBIM [1apoM, OKa3bIBaeT BCAKOMY /BH{EHHIO OLYTH-
Mo€e COIPOTHBIEHHE, HECMOTPH Ha TO, YTO BeC ero He AOJ#eH yie ObITh
npeofoieBaeM. Fciu NpUHATS ellle B coobpaeHne, YTO OJHO H TO e Telo
Ha Pa3iHUYHBbIX reorpa@uuecKux MIHPOTaxX M B PA3lINUUHBIX MecTaXx MHPO-
BOI'0 IPOCTPaHCTBA [10Jy4aeT BecbMa pa3jiHuHble YCKOPEHUA THMECTH, MBI
JoJHbI 6yZeM NPU3HATh Maccy NIPU3HAKOM, ONpEeJe]HIOINM ABHAEeHHEe U
OTJIMYHBIM OT Beca TeJa.

VYKameM ellle 3ech TOAbKO Ha To, 4To 1A HrploToHa, ¢ ero cBoeo6-
pa3HbIM XOIOM Da3BHUTHH, B3[VIA] Ha MaccCy, KaK Ha KOAUYeCmB80 mamepuu,
ncuzxoaozuiecku 6p11 BecbMa Gan3or. [Ipexe Bcero HeBo3MOMHO 0KHAATH
OT eCTeCTBOUCHBITATENA 310XH HbploTOHA KPUTHUYECKUX HCCIeI0BaHUN OT-
HOCHTEeJNbHO IIPOUCXOMAEHNA NOHATUA MaTepuu. [loHATHe 3To pa3BHIOCH
COBEPIIeHHO HHCTHHKTHBHO, HAXOAUTCA KaK He4YTO AaHHOe M BOCIPHHHMA-
eTcA C I0JHOR HauBHOCThIO. To e camMoe NPOUCXOAUT C MOHATHEM CHIIBL.
Ho cuna npenacraBaserca cBAzanHoil ¢ MaTepueil. Tak kak umento HeioTon
NpUIIMChIBaeT BCeM MaTepHalbHBIM YacTAM OJHOPOAHBIE CHJIbI TATOTEHHUHA,

VA V/

Puc. 126



3. Pa6omwt Hviomona 167

paccMaTpHBaf CHILI MHPOBLIX Tell, ¢ KOTOPLIMH OHH JIeHCTBYIOT JpyT Ha
Apyra, Kak CyMMBbI CHJ OTJ€IbHBIX yacTeill X, U3 KOTOPBIX OHH CHKIaJbI-
BalOTCA, TO 3TH CHIbI [PEACTABIAIOTCA €MY HMEHHO CBA3AHHBIMH C KO-
anyecTBoM MaTepun. Ha nocnennee obcToATenbeTBo ykasan Posenbeprep
(«Newton und seine physikalischen Principien», Leipzig, 1895, B ocoennoc-
TH cTp. 192).

B apyrom mecre (B Moeil kuure «Die Analyse der Empfindungen»’)
A IONBITANCA II0Ka3aTh, KAk IOCTOAHCTBO C6A3ell PAa3TUUHBIX UyBCTBEHHBIX
ON[YIIEHUI IPUBOJUT HAC K JONYUIEHUIO A6COAIMH020 TOCTOAHCTBA, KOTO-
poe MbI Ha3biBaeM cybcmanyuetl. llepBriM 1 GaukafiliuM MPUMepPOM TaKoi
cy6cTaHIIMK ABIAETCA IOJIBHAHOE Medo, KOTOPOe Mbl MOKEM OTIHUHTE OT
OKpy:atomieil ero cpenbl. Keau Teno MomeT JeNUTHLCA Ha OJHOPOJHBIE yac-
TH, U3 KOTODPHIX KamJafd NpeNcTaBiAeT MOCTOAHHBIN KOMILIEKC CBOHCTB,
TO MBI IPHXOJJUM K NpeJCTaBIeHUIO CyOCTaHIHH, KOAUYeCME8eHHO U3MEHHA-
eMoil, KOTOpYIO0 MBI U Ha3biBaeM samepuetl. Ho To, 4To MBI OTHHMaeM OT
Kakoro-HUGYAL Tena, MOABIAETCA 3aTo B JpyroM MecTe. Bce kommuecTBO
MaTepHH OKa3biBaeTcA nocmosHusim. Ho ecnu OGBITH TOUHBIM, MBI HMe€EM
CTOJILKO e cyGcTaHIHaTbHOTO KOMHUECTBA, CKOMLKO Tela HMEIOT CBOMCTB,
U [JIA Mamepuu He OCTaeTCA HUKaKo# pyrod GYHKIUH, KpOMeE BhIpameHUA
NOCTOAHHOH CBA3H OT/EILHBIX CBOIICTB, CpeI KOTOPBIX Maccd eCTh TONbKO
00ro u3 uux. (Cm. «Principien der Wirmelehreyr, 1896, ctp. 425).

9. Bamuo pmorasatenbcrBo HpioTona, uto npu us-
BECTHBIX CIENHaNbHBIX YCIOBUAX Macca Kakoro-HUGY b ¢ ¢ ¢
Tela MOMeET U3MepATheA ero BecoM. Ilpencrasum cebe ¢
Telo, IOKOANIeeCA Ha OICTaBKe, HA KOTOPYIO OHO TaBUT [a]a]d]
csouM BecoM. CaMo cofoio HalpallMBaeTcA 3aMeuaHie, Z
YTO 2-3 TaKUX TeNa WK NONOBHHA, TPEeTh UX OKA3bIBa-
au Obl ¥ gaBieHue B 2—3 pa3sa Gonabliiee uau B 2-3 pasa
MeHblee. [IpencTaBnaa ycKopeHHe nafaloniero Teaa G0MLIINM, MEHBIIHM
WIH paBHBIM HYNIO, MBI 6yJeM OmHUIaTh, UTO U JaBleHHe OygeT Oonblie,
MeHbllle TN Hcue3HeT. Mbl sudum, cnepoBaTenbHO, UTO AaBI€HHE, IPOU3-
BOJMMOE BecOM Tela, Bo3pacTaeT, YObIBaeT M HcUe3aeT BMeECTE C (KOMHU-
YecTBOM MaTepHH» M BEIHUYMHOH YyCKOpPEHHA Nafamwililero Tena. Mul gaeMm
npocreiiliee BhIpaskeHHe JMaBIEHUIO P, NMPEACTABIAA €ro KOMHYeCcTBEHHO,
Kak [pOH3BeleHHe M3 KOJIHYecTBAa MaTEPHH 77 U YCKOPEHHA MaJalonero
Tena g, T.e. p = mg. Ecmu MBI BO3bMeM /Ba Tena, AaBIeHUA KOTOPHIX CO-
OTBETCTBEHHO PaBHLI P, p’, KOTOPLIM MBI IPHIUCHIBAEM (KOMHUYECTBA MaTe-

Puc. 127

1¢Ananns omymenuiiy. (EcTb pyccruii nepesog usg. C. A. CKUpMyHTa. Hpum. nep.)
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puu» m, m’ M ycKopeHUA NajeHuA g, g’, To Mpl uMeeM p = mg u p' = m'g’.
Ecau 61 HaM yanoch J0Ka3aTh, YTO HE3ABUCHMO OT MaTepHAIbHBIX (XHMH-

m p

YecKHMX) CBOMCTB B TOM e MecTe 3eMIH g = g’, MBI UMenH Obl =& = =,
p

m
T.€. MACCA B TOM e MecTe 3eMIM Morya 6bl UIMEPAIMbCA 8ecoMm Tela.

HezaBucHMOCTb g OT XMMHYECKHMX cBodcTB Ten HbioTOH jgokaszan mpu
IOMOIIH MAATHHKOB PaBHOW MJIMHLI, HO PA3AUYHOZ0 MaTepHala, KOTOpbIe Bee
obHapyKHBalH PAGHYI IPOJOIHUTENbHOCTDL Konebanua. llpu atom od mog-
pPoOHO M3YUMI M NMPUHAI B coobpameHnHe NOrPEIIHOCTH, ABIAIOIHUECH ClIel-
CTBHEM COIPOTHBIEHHA Bo3Ayxa. UToObl yCTpPaHUThL 3TO ABJIEHHE, MOMKHO
M3TOTOBHMTL HIADHMKHM MAATHHKOB PABHON BeIMYHHLI, HO M3 Pa3iM4HOIO Ma-
Tepualla M clelaTh Bec UX PaBHLIM, CO3JaBafd B HUX MYCTOTHI pa3jivyHOR
BelIMUMHLL. Bec Tena Mo#Ho Torja paccMaTpHBaTh, Kak oblajaoliee oAHAM
U TeM e YCKOPEeHHEM g, M KONUYECTBO MATEPUU UIH Macca UX MOKET, MO
HuioTony, M3MepATLCH MX BECOM.

IIpencraBum ceGe pAx Tel M MarHMT, pasieleHdble cTeHkod. Ilpu mo-
CTATOYHOM CHIIe MardMTa 3TH Tella, [0 KpaiiHeil Mepe, GONLIIMHCTBO M3
Hux, 6yAyT oKasLIBaTL JaBlieHHe Ha cTeny. Ho HMKOMY He NpHAET B ro-
JIOBY BOCIIOJIL30BATLCA 3THM MarHMTHBIM JaBleHHeM TakHUM e oOpazoM,
Kak JaBlieHHeM Beca, B KadyecTBe Mepbl Macchl. HepaBeHncTBo yckopeHui,
BLI3BAHHLIX B Pa3JMYHLIX TellaX MarHHTOM, CIHIIKOM OUYEBHAHO, YTOOLI Ta-
Kafd MbIC/IL BooOIe MOrJia fiase ABUTLCA. BlipodeM, uMTaTeNb 3aMETHT, YTO
BCe 3TO pacCCyMKAeHHEe MMeeT ellle OJHY PHCKOBAaHHYIO CTOPOHY: OHO nped-
noadeaem yme MOHATHE MAacChbl, KOTOPOE MBI 0 CHX IO TOJNLKO HAIbIEAAL
Y olyLany, Kak nompeGHocms, HO KOTOPOE ellle He onpedeeHo.

10. HoroTony Mol o6fasanbl AcHo# GOpMYIHPOB-

A B Koll MpMHIMNA closeHuA cua'. Eciu Ha Teno og-
E HOBPEMEHHO JeHCTBYIOT JIB€ CHIIbI, H3 KOTOPBIX O]-
C p Ha BbI3Bana Obl gBMskeHMe AB, a mpyrad — ABH-
#wenne AC' B To #e BpeMf, To, Tak Kak ofe CHIbI
Puc. 128 Y BbI3bIBAeMble HMHU [BHEHHA dpyz om dpyea He 3a-
sucam, Teno GyaeT ABUraThCA B TO #e BpeMA no AD. ITo Bos3peHue BNOI-
He eCTEeCTBEHHO W NMPH BCeM TOM ACHO 0003HAUYaeT CYMECTBEHHBIH MYHKT.
B HeM HeT HMYero U3 TOro UCKYCCTBEHHOIO M HaJyMAaHHOTO, UTO GbII0 BHe-
CEHO BIIOCTEJCTBHH B YUeHHE O CIOKEHHUH CHIL

UTo6bl NPUONH3UTL NPaBHIO K COBPEMEHHOH ero opme, Mbl MOMKEM

13meck ciemyeT eme ymoMAHYTB o pabotax Pobepsans (1668) u Jlamu (1687) B 06-
NacTH yuyeHMA o ciaoxenuu cuil. O paborax Bapunbona Mbl y#e yIIOMUHAIM.
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JaTh eMy HECKONILKO HHOE BhIpasieHHe. YCKROPEHHUA, KOTOPEIE COOBIIAIOT 0-
HOMY M TOMY e Tely pasiudHble CHILI, CyTh BMECTE C TEM MEPHIO 3THX
cuii. Ho ycKopeHHAM TpONopIMOHANLHBI Tak#ie MpoiileHHble B paBHbIe Bpe-
MeHa pacCTOAHMA; ClIeJOBaTeNLHO, TOCIeJHHE CAMH MOTYT GLITH MEpPHIOM
cui. MBI MoeM MO3TOMY CKasaTh TaK: eclM Ha Telo A AeACTBYIOT 10 Ha-
npasneduam AB u AC piBe cuibl, nponopiuonanbibie nuuuaM AB u AC,
TO HACTYTAET ABHMKEHME, KOTOPOE TaKMe MOMeT GbITh BLI3BAHO TPeThel CH-
JOM, HATIpaBIEHHOM 110 JHATOHAIH Mapalielor paMMa, MoCTPOESHHOr0 Ha JTH-
unax AB u AC, u eit nponopumonansuoi. [locneannAs cuna, ciegopateibHo,
MOMET 3aMeHHTL 06e aApyrue. Ecau ¢ ¥ 1 cyTh 06a YCKOpEHHA MO JHHH-
@t? t?

7 Ac="YE
Ecnum npegcraBum cebe, uto aBusenne 1o AD BLI3BaHO B TO M€ BpeMA 0d-
HOt cUTOR (¢ yCKopeHHeM X), TO Mbl HMeeM

am AB u AC, 1o 014 nsBecTHoro Bpemenu [ umeem: AB =

2
AD:% u AB:AC :AD =¢p:9¢: x.

Paz ycraHOoBNIeHa He3aBHUCHMOCTHL Tel APYT OT Apyra, TO MPUHIHUN mapan-

JdefqorpaMma CHI MOMeT ObIThb JTerKO MONYYeH U3 MOHATHA cuibl [amunes.

@unocodckH BHIBECTH 3TOT NMPUHIUN Ge3 JoNMyLIeHUA HE3aBHCHUMOCTH OBIIO0

ObI TIHIEeTHOH MONLITKOIL.

11. CaMbIM BamHBIM, MOMeT ObITh, JeloM HbioToHa B o61acTH NMpUH-
I[MNIOB MeXaHHUKHM Oblla AcHad U o61asa GopMyNTHPOBKA NPUHYUNA PAEEHCINEA
deticmeusn u npomueodeticmeud, JaBleHUA U 06paTHOTO JaBlieHuA. Bompockr
0 [JBHKeHHUH Tell, B3aMMHO BIMAIOIKUX IPYT Ha JApyra, He MOT'YT OLITh pe-
MeHbl MPH NOMOWIM ofHKMX NpuHNUNOB lanuneda. Hymen HoBuIft mpuHIHD,
KOTOpPBIII UMEHHO ompefendn 6bl B3anMojeiicTBHe Tel. TakoBBIM NPHHIN-
noM fiBnAeTcA npuHUMN ['lolireHca AnA MccneJoBaHHA 1IeHTpa KonebGaHUA,
U TAKOBLIM Takie NpuHIHN Hbl0TOHA 0 paBeHCTBe IeilCTBHA U NMPOTHBO-
neficTBHA.

Teno, geficTBylollee JaBleHHEM HIH NMPUTAMKEHHEM Ha [Apyroe Telo,
HCTBITHIBAET, M0 HLIOTOHY, OT 3TOr0 APYTOTo Tella TaKoe e JaBleHHe HIH
nputAmeHue. JlaBnenue v o6paTHOe JaBlieHUe, CUa U oOpaTHaA cCHia Beerja
apyr apyry pasHbl. Tak, HeloTOH onpenendeT, Mepy CHIBI, Kak NMPOU3Be-
JeHHOe B €[MHHIY BPeMEHH KOMHUYECTBO JBHMEHHA (MaccaXxCKOpoCTh), TO
oTCIOJa ClefyeT, YTO JefCTBYIOUINe APYT Ha Jpyra Tejla B paBHbIE BpeMe-
Ha cooOUWAT JpPYT APYTY PaBHble M MPOTHBOMNOIOMHLIE KOMHYECTBA IBHU-
MMEHHUA HIH TONYYamT TPOTHBOMOIOMHBIE H 06paTHO MPONMOPIHOHATLHEIE
CBOMM MaccaM CKOPOCTH.
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XoTsa npunnun HeioTona npefcTaBisfgeTcA B CBOEM BbIpaseHUU ropas-
10 npoile, 61MKe U Ha NepBbIil B3raAq 60lee NpUEMIEMbIM, YeM MPHHINI
lNofirenca, Bce #e He TPYTHO 3aMeTHUTh, UYTO B HEM BOBCE He MeHBIUE He-
aHATU3UPOBAHHOTO ONbITA, He MeHbIle HHCTHHKTHBHOT0. HeT HHKakoro co-
MHEHHA, YTO NEPBBIH TOMYOK K CTAHOBIEHHIO 3TOrO IPHHLIHNA OBLT YHC-
TO MHCTHHRTHBHOTO XapakTepa. M3BecTHO, MHIUb NOcTe TOTO, Kak cTapa-
elIbCA MPUBECTH KAKOe-HUOYIb TElNo B JBH#EHHe, HCIBITHIBAEIIb OT 3TOT0
Tena conpotuBierre. YeMm GpicTpee MBI cTapaeMca OTOPOCUTH 60IbIION Ka-
MeHb, TeM Gonbllle cOGCTBEHHOE Hallle Tello OTOpackiBaeTcA Hazaj. [JaBnenne
U o6paTHOe NaBleHHe mapaiienbHebl. [lonyneHre paBeHCcTBa IaBIeHUA H 06-
paTHOTO JaBleHHA caMo cofoil HampaluluBaeTcA, KOrJa MBI NPeACTaBIAEM
cebe (cormnacHo coGeTBeHHBIM 00bAcHeHUAM HeioToHa) Memay AByMA Telna-
MM HATAHYTYIO BEPEBRY MM HATAHYTYIO HIHU [IPHAABIEHHYIO CIHPANIbHYIO
OpYKUHY.

WHCTHHKTHUBHBIX, NpHHA/IEHAIIHX CTATUCTHRE NMOKa3aHUil KacaTenb-
HO paBeHCTBa NaBIeHHA H 00pPATHOTO JaBIEeHUA CYLECTBYET OUeHb MHOTO.
Ciofa OTHOCHTCA TOT TPUBHAIBHBIN (haKT ONBITA, UTO HUKTO HE MOMET caM
NOAHATH ce6A Ha BO3YX, IOTAHYB BBepX CcBOil cTyn. B opHoit cxonuu, B Ko-
TOpPOH OH caM IPHBOAHUT B KauecTBe NpeIIeCTBEHHHKOB B II0Jb30BaHHH
9THM npuHIuIoM ¢usnkoB Bpena, ['ofirenca u Bannuca, Heioton npuBogut
TaKe aHaIOTHUYHbIe coobpasennna. OH npeacTaBnfeT cebe 3eMIi0, OTAEIb-
HbIe YacTH KOTOPO# NPUTATHBAIOT APYT APYTa, pa3/ielleHHble KAROH-HUOYIb
nIocKoCcThio. Ecnu 651 aBneHHe OMHOH YacTH Ha APYTYIO He Gblno Ob1 paBHO
o6paTHOMY JaBIeHHIO, 3eMIfl Jol#Ha 6blna Obl ABUraThcA B HalpaBIeHUH
6onbiero gaBneHusa. Ho, kKak MBI 3HaeM U3 ONbITa, JBHEHHE OJHOTO Te-
18 MOMeT ObITh OllpefeleHo TONbBKO JPYrHMH TenaMH, HaXoJAIMNMHCH BHe
ero. K ToMy e MomHO npefcTaBuUTh cebe Ha3BAHHYIO IIIOCKOCTDb JIeNeHUA
B KaKOM YTOMHO IOJOMEHUH, BCIeJCTBHE Yero M HalpaBleHHe JBHHEHHUA
ObII0 GBI COBEpIIEHHO HeOIpeleleHHBIM.

12. HeAcHOCTH NOHATHA MAacchl CHOBA CTAHOBUTCA 3aMeTHOM, Kak TOJb-
KO MBI XOTHM JaTh JHHAMHUYeCKoe NpPHMeHeHHe [IPHHIUIY paBeHCTBa Jeil-
CTBUA U NpoTHBoAeicTBUA. [lycTh naBneHHe u o6paTHOe JaBleHHE DAaBHBIL.
Ho oTrypna #e MBI 3HaeM, UTO paBHbIE JaBleHUA coO6IalOT MaccaM o6paT-
HO TIponopuHoHanbHble ckopocTu? U geiicTBUTenbHo, HbioTOH 4yBeTBYyeT
noTpe6HOCTh MOATBEPAUTH HTOT 3aKOH Ha omnbiTe. OH NPUBOAHUT B CBOel
CXONHH B NOATBEp#JAeHHe ero ONBITHI ¢ yaapaMH Tel Bpena u cam mpo-
H3BOAUT KCIEPUMeHThl. B CRIAHRY, 3aKphITYIO NpOGKOH, OH IOMelaeT
MartuT, a B IPYTYI0 — KYCOYeK jkelle3a, OMeMaeT 06e CRIAHKN B BOAY
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U [IpeJocTaBiafAeT UM AedcTBOBATHL APYT Ha ApyTra. CRAAHKU NpUOIUMKAIOTCA
APYT K ApPYTY, CTalkUBalOTCA, OCTAlOTCA APYT OAU3 Ipyra B Nokoe. ITOT
OIILIT TOBOPUT B NOAL3Y paBeHCTBAa JaBlAeHUA U 0OpaATHOTO JaBlIeHUA, Kak
U B [10/1b3Yy paBeHCTBA U IPOTHUBOIOAOHOCTH HaNpaBleHUA KOTUYeCTB JBU-
meHUA (Kak Mbl B 3TOM y6eJUMCcH IpU 06CYKISHUU 3aKOHOB yjaapa Tell).

Jmac K smior .

IloptpeT HbloTOHA

13. YutaTenp yse nouyBCcTBOBal, UTO pa3nuuHble yTBepssaeHuA Hrro-
TOHA OTHOCUTEIBHO Macchl M NPUHIUNA 06paTHOTO JefiCTBUA HAXOAATCA BO
B3aUMHOHN ¢643u APYT C APYToM, YTO OJHO oNHpaeTcA Ha Apyroe. B ocHo-
Be UX JeMaT clelYIOllUe JaHHbIe ONbITa: HHCTUHKTHBHOE IO3HAHUE CBA3U
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JOaBleHUA U o6paTHOrO JaBlieHUA, IO3HAHUE, UYTO Tejla COIPOTUBIAIOTCH U3-
MEHEHHIO CKOPOCTH He3aBUCHUMO OT CBOEro Beca, HO B COOTBETCTBUU C HUM,
HabniogeHe, YTO Tesa GONbINEro Beca IPU PABHOM AaBIeHUH IONYYarOT
MeHbIIHe cKopocTH. HEIOTOH NpeBoCcXogHO UyBCTBOBal, KAKUe OCHOBHBIE
NOHATHUA U OCHOBHBbIE NMPUHIUNBI MeXaHUKM HeobGxomuMbl. Ho diopma ero
HONOMeHUH, Kak MBI 5TO MOAPoOHee MOKAaMeM ellle HUMe, 3aCTaBIAET elle
Koe-4ero senaTb. MBI He HMeeM IpaBa CIHIIKOM HU3KO OLleHUBATh HA 3TOM
OCHOBaHHUHU TO, YTO OH cjenan, ub0 eMy INPHUIIIOCH [PeOAOJeTh Benudaii-
e 3aTPySHEHUA U OH MeHbllle, YeM BCe APYTUe HayYHBbIe HCCIENOBaTENH,
usberan ux.

14. To, uto caenan HeloToH, nanexo He or paHUIMBaeTCA TOi 00J1ACTHIO,
KOTOpafA COCTABIAET colepiaHhe HACTOAIIe!l KHUTU. Yi#e ero «IpHHIHUIEI
¢unocodun NpuUpoIbl» BHIXOAAT JaleKo 3a Hpelelbl BUAEHUA COOCTBEHHO
MeXaHUKHU. 3ech ke o6cyHmaeTCH IBUMEHUe B COPUKACAIOIUXCH Cpejax,
OBUKEHUE MUIROCTEH Tarme W O] BIUAHUEM TPEeHUA, 3[eCh e BIepBbIe
NOABEPraeTCA TeOPETHYECKOMY 00CY#IEHUID CKOPOCTh pacHpocTpaHeHUA
3ByKa. Ho pAx BamHefimiux oTKPBITHH MbI HaX0OUM B counHeHuax HrpioTo-
Ha 10 ONTHKe. 3MeCh U3TaraeTcA pasioxeHHe CBeTa B IPU3Me, CIOMeHHe
fesloro 1IBeTa U3 Pa3nUUHBIX I[BETHBIX €ro COCTABHBIX YacTeil HepaBHOM
IPeNoMIAeMOCTH, KyJa IPHCOeTUHAETCHA [0Ka3aTeNbCTBO NePUOIUYHOCTH
cBeTa W OlNpeleNeHHe MJIUHBI IIepHOJa, 3aBUCAMIEH OT I[BeTa U I[OKa3aTe-
1A npenoMiiendd. U cyliecTBeHHbIe CTOPOHBI NMONAPU3AlUN GbLIN BIEepPBBIE
noHAThl HeioToHoMm. Jpyrue ucciegoBaHUA NPUBETH ero K yCTAHOBJIEHUIO
3aKOHA OXJIaKJeHUA Tel U OCHOBAHHOTO Ha HEM TepMOMETPUYECKOTo HIH
nupoMeTpHYecKoro npuHnuna. B ceoux counnenuax no ontuke Heioton ¢
HONHOH OTKPOBEHHOCTBIO HU3J0MUI U IMYyTH, KOTOPBIE IIPHBEIH €ro K ero
oTKpeITUAM. HenpuATHble cHOpBI, B KOTOPbIE BOBIEKIM €T0 3TH NEpPBBIE
COUMHEHUA, OKa3ald, MO-BUAMMOMY, BIUAHUE HA U3JOMEeHHe ero NPUHIIU-
noB. 31eCh OH YyiKe B CHHTeTHUYeCKoH ¢opMe U3naraeT JoKasaTelbCcTBa Haii-
JOeHHBIX UM TeOpeM, He BCKPBIBAA MeTOIO0B, KOTOpble IPUBEIH €ro K HUM.
OsmecTouennsnii cnop Me;kay HeioToHoMm u JleifiGHUIleM U UX CTOPOHHUKE-
MH [0 BOIPOCY O MNPHOPUTETe B M300peTeHUH yueHUA O GeCKOHEYHO Ma-
JBIX BeIUYUHAX, OBLIH CYIIeCTBEHHBIM 00pa3oM 00yCIOBIEeHBI I03JHEAIIUM
o6HapogoBaHueM MeToda uctedenusa HrwoTona. B HacTosAmee BpeMdA fAcHO
BUJIHO, YTO 00a HCCllefoBaTelld ONUpPaNUCh Ha CBOUX IpejlllecTBEHHUKOB,
He 3aUMCTBYA HUYero Apyr y apyra, 4to uzobpeTeHde GbLIO TOCTATOUHO
HOATOTOBJIEHO AJA TOro, YTo6bl OHO MOTJIO MOABUTHCA B Pa3nuuHoil hopme.
TToarotoBuTensheie paboThl Kennepa, lanunen, lekapta, ®epma, Pobepna-
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a1, RaBanepu, I'yapauna, Bannuca, BappoBa 6b111 060UM JOCTYIHEIL.

4. O6GcyKaeHHe U HaATJIAAHOE NOKA3aTelbCTBO
MIPUHITHIIA TPOTHUBOIEHCTBUA

1. O6patumca Teneps K MblcaAM HeroToHa 1 monbiTaeMcA GobIIeE MPH-
OMU3UTH K HallleMy YyBCTBY U HallleMy BO33pEHHIO MPUHIHUI MPOTHBOZAEMH-
ctBuAa. Ecnu gpyr Ha apyra gmeiicTByioT ABe Maccel M U m, To oHH, MO
HrroTony, coobmaioT Apyr Apyry NpomusonoioXcHuim 06pa3om HATPABAeH-
Hble CKOPOCTH V U v, OTHOIIEHHE MERAY KOTOPHIMH 00paTHO MPOMOPIHO-
HalbHO OTHOIIEHHIO HX Macc, T.e€.

MV 4+ mv =0.
O 1 I ST Y
Puc. 129 Puc. 130

MoskHO mpuUgaTh HTOMY OCHOBHOMY HPHHIMNY BHENIHHH XapaKkTep
60JbII0N 0YEBUIHOCTH CIEAYIOMIUM paccykaeHueM. Mbl mMpeacTaBifaeM ce-
Ge cHavana gBa COBepllleHHO (M B XUMHYECKOM OTHOIIEHHH) PAGHbLT Tela Q.
[IpoTuBOMmOCTaBUM MX APYT APYTY W MYCTh OHU AEHCTBYIOT ApYr Ha Apyra.
Ecnu MckrAOUUTL BAMAHWE TpeTbero Tena W HabawogaTend, To cooblieHHe
UMH ApYyT APYTY PABHHLT, HO MPOTHBOIOIOAKHBIM 00pa3oM HallpaBleHHBIX
CKopocTell B HalpaBleHUM TUHUM, COeJUHAIONEH 3TH Tena, eCTh eIUHCT-
BEHHOE 00HO3HAYHO ONpefeleHHOe UX B3auMojIeficTBHE.

mao mao
ala [a]
ala
A B

Pue. 131 Puc. 132

[IpencraBum cebe Temepb Tedo A, cocrodiiee U3 m TaKUX Tel a
(puc. 131), 1 IPOTUBONOCTABUM eMy Tello B, cocTodiee U3 m’ TakUX Tel a.
M&1 uMeeM Torja Tela, KOTHYeCcTBa MaTEPUH UIH MAacChl KOTOPLIX OTHOCAT-
cA, Kak m : m’'. PaccToAnne Memk Iy oGeUMH IPyNIaMU Tel Mbl TIPUHUMAEM
CTONb BEIWKHM, YTO MBI MOMEM INpeHeOpeub NMpoTAxeHueM Tel. Byaem
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paccMaTpHBAaThL TENeph YCKOPEHHA (v, KOTOphIe CoO6MAaIOT APYT APYTY ABa
Tela @, KAK YCKOPEHHA JAPYT OT Apyra HezaBUcHMble. Kamjpoit yactu B A
Teno B coobimaer ycxopenue m’a, a kamgoil yacTu B B Teno A coobmaer
YCHOpeHUe M, U 3TH YCKOPEHUA GyAyT 06paTHO MPOMOPIHOHATLHEI Mac-
cam.

2. Teneps npejcTaBuM cee, yTo Macca M cBA3aHa ¢ Macco#t m (Ipu-
eM 00€ OHHM COCTOAT TOMLKO M3 PABHBIX Tel a) YNpYroi cBA3bio (puc. 132).
IIyeTs Macca m momydaet oT 6HewlHell TPUYUHBL ycKopeHHe . ToTuac e
HacTymnaeT NepeMelleHye B Hallel CBA3HM, KOTOPOe MPUBOJUT € OJHOM CTO-
POHBI K 3aMe/JIEHHUIO T, HO 3aTO ¢ JIPYToil cTopoibl & yckopenuio M. Rax
TOILKO 06e Macchl JIBUTAIOTCA ¢ PABHBIM YcKopeHueM, daabHeliueny nepe-
MellleHNIO cBA3H KoHell. Kcnn a ecTh yekopenue M, a 3 — ocnabneHue ycko-
pPEeHHA M, TO MBI HMeeM a = ¢ — (3, IpHYeM MO0 mpeAblaymeMy aM = Gm.
Otciona creayet

a—l—ﬁ:a—i—%:g& WK a:Mmi_:om.

Ecau 61 MbI 3axoTenu eme Goabille BONTH B MOIpOOHOCTH Tpollecca, Mbl
JOMKHBI ObLIM 6bl TPU3HATH, YTO PAJIOM C MOCTYMNATEIbHLIM JBHMEHHEM
o0e Macchbl Goabllefl YacTLIO BLIMOJHAIOT ellle ABH:keHHe KojdebaTelbHoe.
Ecau B 3Tol cBA3K pasBHBaeTcA Gonblloe HaNMpfAMmeHue TPH MajeileM me-
peMelieHUH UX, TO aMIUIUTYAbLl 3THX KojebaHW{ He MOTYT cTaTb OYeHb
BEJIHKHM, TaKk YTO MOKHO COBEpUIEHHO NpeHeOpeub 3THM KoaebaTelbHbIM
IBHKEHHEM, KaKk MbI 3TO cjeaali.
me

M+m
cucTeMbl. MbI BUJHM, YTO IPOU3BE/IeHUE 1M UTPaeT B 3TOM OINpe/leJIeHUH
oco6yro poab. HbIOTOH HasBal MO3TOMY 3TO NMpPOU3BEAEeHHME M3 Macchl Ha
coobIlenHoe el yckopenne uMeHeM «deudcyujan cuaay. Cymma me M + m
n3obpazkaeT BCIO Maccy HemoJIBU#HOH cucTeMbl. TakuMm o6pa3oM, MBI IO-
IydaeM YcKOpeHHMe Macchl m', Ha KOTOpYIO AeiflcTByeT ABMIKYINAA cuia p,

B BbIpakeHHuHn P .
m

PaccMoTpuM BolpameHne o = , ONpefle AIIEe YCKOPEHHe Beell

!

3. UTo6bl MOAYYUTHL 3TOT Pe3yabTaT, BOBce He HeOGXOMU-
Mo, 4T0oGbI 00e cBA3aHHBIE APYT ¢ APYTOM Macchl MpAMo Aeil-
0o CTBOBaJIM JAPYT Ha Apyra Bo Bcex dacTAx. llpeactaBum cebe
TPH CBA3aHHBIE APYT € JPYTOM Macchl 1My, Ma, M3 KU AOMYC-
THM, UTO 17 AeHCTBYET TOILKO Ha 1My, a Mg — TOILKO HA M.
IIyeTs Macca my moayyaeT OT BHelIHell MPHYHHBI YcKopeHHe . B cayuae
nepeMelleHUA Macchl MOAYYaT YCKOPEHUA

m; My My

Puc. 133
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m3z M2 mi
+0 +8 +o
-y —a.
Bce yckopenus, HanpaBieHHbIe BIpaBo, CYUTAIOTCA 37eCh MO0 UTEb-

HbIMH KW BCe YCKROpeHHHA, HallpaB/leHHble BJIeBO, — OTpHIAaTe/lbHbIMH. Ouye-
BHOHO, YTO IlepeMellleHre He Bo3pacTaeT 60J1ee,

eciu d=03-—7v, d=¢p—a,
npuueM dmg = yma, «am; = Bma.
Pemenre 5TUX ypaBHeHH JaeT o6llee YCKOpeHHe

mip
mi + Mo +m3’

T.€. pe3yabTaT ToH #e HOpMbL, UYTO U paHblle. TakuM obpa3oM, eclIH Mar-
HUT JeficTByeT Ha KYCOK eille3a, CBA3AHHLIA ¢ KyCKOM jepeBa, MBI He
JOJHBI 3aJyMBIBATbCA Hajl TeM, KakHe YacTH jlepeBa NepeMelaloTCA IBH-
MEHMEeM KyCKa eje3a HellOCPeJCTBEHHO M KaKHe IMOCpeJCTBeHHO (4epes
nocpejcTBO ApYTHX dacTedl fepeBa). [IpuBefieHHble paccy#/eHUA AOMMHbLI
OBLIH COfleiCTBOBATh TOMY, YT00bI IOUYBCTBOBAJIOCH BeJHKOE 3HaUeHHe A
MeXaHUKH nodoxeHU HpioTona. BmecTe ¢ TeM OHE BHocie[CTBHH NOCTY-
KaT K TOMY, UTOOBI Jerue BbIACHUTD HEJOCTATKH 3THX MOJOMEHHH.

4. 3aiiMeMcA Tellepb HECKOJbRUMH (H-
3UYeCKUMH NPUMepaMH, HaTJIAIHO HILTIOCT PH- l g
PYIOIIHMH NPUHIHUN NpoTHBoAelcTBUA. [IycTh
HeKOTOpbIl Tpy3 L nemur Ha crome 7. L W
CTon wcnbITHIBaeT JaBleHHe OT Tpy3a JHIIb - i
nocmoasky, TNOCKOAbRY OH 00paTHO [JaBUT —
Ha Tpy3 H, CJeJoBaTelbHO, Mewldem 3To-
My HocieqHeMy ynacTb. Ecaum p o6o3HavaeT
BeC, m — Maccy M g — YCKOpeHHe THMeCTH, TO, COTJIaCHO BO33PEHHIO
HrroTona, mbl umeeM: p = mg. Ecam Mbl npeactaBuM cebe, UTO HaIl CTOI
JABUKETCA BHH3 C YCKOPeHHeM CBOGOHO Maalollero Tejla g, To BCAKOE 1aB-
JdeHHe Ha Hero npekpaiaerca. OTcioga ACHO, YTO JaBleHHe Ha CTOJ ONpe-
JelfeTCA OTHOCHTEJNbHBIM YCKOpEHHeM rpy3a K croay. Ecau cToa nmagaer
¢ YCKOpeHHeM <, TO JaBileHHe HA Hero = m(g — 7), 4 €ClId OH JBHUMETCA
BBEPX C TeM e YCKOpeHHeM, TO JaBieHue Ha Hero paBHo m(g + ). Ho ne-
TPYAHO 3aMeTUTb, UTO NOCMOAHHOL CKOPOCMbIo IBUMEHUA BBEPX WM BHU3

Puc. 134
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B CYIIeCTBYIOIIEeM 3Jecb COOTHOIIEHUH He M3MeHAeTcA HUYero. Pematomniee
3HaYeHHe HMeeT 3[eCh OMHOCUMeAbHOe YCKOpeHle.

lanuaero 3To cooTHomeHHe ObLIO 3HAKOMO OYeHb Xopoimmo. MHeHHe
apUCTOTEIHKOB, UTO Teja Oodbliero Beca ObICTpee NMagaloT, OH ONPOBEpT
He TOJAbKO Ha ONbITE, HO W JOTHYECKH, 3arHAB CBOHMX NPOTHBHHUKOB B TY-
nuK. Boabiine Tela nagaoT GbICTpee, FTOBOPUIN aPHCTOTEINKH, IOTOMY 4YTO
BEPXHHUE YacTH UX, JaBA Ha HUKHHE, YCKOPAIOT UX NajeHue. B Tarom ciy-
yae, oTBevaeT ['anuieil, MeHbIllee Tel0, OYIYUU CBA3AHO C OOMBIINM, JOJIH-
HO 3aMeIJATh JBHKEHHe 3TOro NocjleJHero, pa3 oHO nagaet MelieHHee. Ho
Torja Goibiiiee TeJo Magaio 6bl MelJleHHee, YeM MeHbInee. Jlo#HO, TOBOPHUT
lanunneii, Bce ocHOBHOe momylieHue, G0 0dHa YacTb nadawuezo Tela BOBCe
He MOKeT JaBHTh CBOHM BeCOM Ha dpyeyio.

BosbMeM MafTHHK ¢ POJOJIMHUTEIbHOCTbIO Kodebauua T = é Ec-

AW 0Chb €ro MoJqy4YuT YyCKROpPpEeHHE Y BHH3, TO IPOOJOJMHUTEJNBHOCTb KoJaeba-

l
g—
HCYHYIO NPOOOJHHUTEIbHOCTD HOJIeﬁaHI/IH, T. €. IIepecTaHeT KojebaThbCH.

HUuaAa I' =« H IIPpH CcBOOOTHOM nageHny MadATHHR IOJY4YHUT 6ecKo-

Ecau MBI caMu npeiraeM HIH NajaeM ¢ KakoH-HHOYAb BBICOTHI, y Hac
HoABIAeTCA cBoeobpa3Hoe YyBCTBO, 00y C/I0BIEHHOe, BEPOATHO, IpeKpalle-
HUeM JaBleHNs Beca OJHUX 4YacTell Tela Ha APYTHe, JaBlIeHUA KPOBHU U T. .
Ecau 661 Mbl BOpPYT NepeHecIUch HAa Kakoe-HUGYaL MeHbIllee MUPOBOE Telo,
Mbl JOJKHBI ObLIK ObI UMETh TaKoe YYBCTBO, Kak 6y[TO I0YBa YXOOUT U3-
nog Hor. Ha 60abiieM MHPOBOM Telle Y Hac A0A#HO GbLIO ObI GLITH YYBCTBO
HellpepbIBHOI'0 NOJHATHA, KaK BO BpeMA 3eMJEeTPACEHHUA.

¢ b a
c b a
¢ i
P+p 2P+p
d
P m
Puc. 135a Puc. 135b

5. Bce 3TH COOTHONIEHHA OUYEHb XOPOIUIO WILIIOCTPUPYIOTCA NPH IOMO-
wy annapara, noctpoertoro Iorresgopddom (puc. 135¢). Yepes 6aoxr ¢
B KOHIle KOpPOMBICIa NepeGpollieHa HUTh C rpysaMu P Ha 000HX KOHIax.
IIpUBA3BIBAIOT K OJHOMY KOHIY ellle TPy3 p M TOHKOH HHUTHIO IPHKpeN-
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PERSRAREAt Ny,

Puc. 135¢

JAIOT €ro HeMoJBUMHO K ocd Onoka. Ha 6noke Bucut Torpga rpys 2P + p
(em. puc. 135a). Eciu nommeus HuTh npuGaBodyHOrO rpysa p, TO, Korja
OHA IeperopuT, HAUWHAETCA PABHOMEPHO yCKODEHHOE [BUMEHHE C YCKO-
peHHeM 7, ¢ KOTOpbIM I'py3 P + p magaeT BHHU3, a ¢ Apyroil cToponnsl P
nogHuMaeTcd BBepX. OOpemeHeHHe 6I0Ka CTAHOBUTCA NPU 3TOM MEHbIIE,
YTO MOKHO y3HaTh No cTpelke BecoB. [lagaromuii rpys P komneHcupyer-
cA MoJHUMamMWUMcH rpy3oM P, npuGaBouHbIll #e I'Py3 BeCHT y#e He p,

a Z(g—7)-

Takr Kak ofHaKO vy = ﬁg, TO Ipy30oM, 06peMeHAIIUM OI0K, cle-
p

OyeT cUdUTaTh HE p, a p - % I'py3, BeTpeuamwmuii Iunib YacTUYHOE
p

NpPOTUBOAEHCTBUE B CBOEM [BHMEHUM NaJeHUHA, TONbKO YacTblO JABUT HA
OJ10K.
MoHO ¥ BHUIOU3MEHHUThL ONbLIT. IIpuBA3aB K OJHOMY KOHIY HHUTH
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rpys P, nmepe0GpacniBaioT ee uepea OJNOKM amnmapaTa a, b, d, Kak 3To Ua-
obpasieHo Ha puc. 135b, a mpyroii KoHel] MPUKPEMIAIOT HEMOJBUAHO Y 1M,
U TIPUBOIAT Bechl B paBHOBecHe. Ecnu NOTAHYTH 3a HUTB M, TO 3TO HE MO-
JReT OKa3aTh HenocpedcmseHH020 NefiCTBUA Ha Bechbl, OO HaNpaBieHUe HUTH
UIET MPAMO Yepe3d ock BecoB. TeM He MeHee cTopoHa @ ceifuac e ONyCKaeT-
cA BHU3. Ecnu oTIyCTUTh HUTh, CTOPOHA @ MogHUMAaeTcA. JIBuseHue rpy3sa
6e3 YCKOPEHHUA He MOINo Obl HAPYUIUTH paBHoBecuA. Ho mepexoauThb ot co-
CTOAHUA TOKOA K COCTOAHUIO JBUMEHUA 63 YCKOPEHUA HEBO3MOMHO.

6. C mepBoro B3rnfAfa CTPaHHBIM KameTCHA TO ABIEHHE, YTO B HMHUI-
KOCTH TeJblla GONBIIEr0 UM MEeHBIIEro yAeJbHOIO Beca, €Cld TOIBKO OHH
JOCTATOYHO MaJlbl, OYEHb JONT0 OCTaloTcA Ha noBepxHocTU. Ho nerko same-
TUTh, YTO TAKUM YacTHIAM MPUXOTUTCH MPEOAONEBaTh TPEHUE MUIKOCTH.
Ecau ry0, uszobpasmenublit Ha puc. 136, pa3gendTb HaMeUeHHbIMH Ha PH-
CYHKe TpeMd pa3pe3aMH Ha BOCEMb yacTell U pacmoioMUTh UX PALOM, TO
Macca U Bec Tella He U3MEHAIOTCHA, a MOMEPEeYHbIil pa3pe3 U MOBEPXHOCTH,
¢ KOTOPBIMHU CBAi3aHO TpPeHHe, YIBauBaeTCH.

Bein BrIickazaH B3rifAjl, YTo MOgoOHOr0 poja miaBa-
A IOIlEe HAa TOBEPXHOCTH MUAKOCTH YACTHUYKHU HE OKAa3bl-
i Basi Obl HHKAKOT'0 BIMAHUA Ha YIelbHBII Bec, U3MepeH-
| /| HBIf MOTPYMEHHBIM B }KUAKOCTh apeoMeTpoM, UO0 3TH
------- 4--—----{"!| vacTHYKM camu 6bLTH Obl TONBKO apeoMerpamu. Ho ne-
i
i
|
i
i
|

i TPYIHO co06pa3nTh, YTO pa3 TH YaCTHUKU MagaioT WUid
/' NOZHMMAIOTCA ¢ MOCTOAHHOM CKODPOCTBIO, YTO ceffyac me

HacTymaeT NpPH OYEeHb MaijbIX YacTHYKaxX, TO JeficTBHe

Puc. 136 HUX Ha BeChbl U HA apeoMeTp JOMMHO OCTABaThCH TEM 3Ke
caMbIM. Eciu Mbl npeacTaBuM cefe apeoMeTp KoleGIolUMCA OKOJIO CBOETO
TIONOKEHUA PABHOBECHA, TO KO 3aMETUTh, YTO }KUAKOCTH GyaeT yuact-
BOBaTb B 3TOM [ABHMEHHH CO BCEM CBOUM copepanueM. TarkuM oGpaszomM,
eciy MPUMEHUTH MPUHIUI BO3MOMHBIX MepeMelleH!il, TO HET HUKAKOro Co-
MHEHHA, YTO U apeoMeTp JONKeH MOoKa3aTh cpegHUil yaAenbHbIl Bec. UTo
HempaBUIBHO MHeHHe, 6yATo apeoMeTp MOKa3bIBaeT TONBKO YIENbHBIA Bec
JRUAKOCTH, HO He IJIABalONUX B Hell yacTeil, Nerko yOequThCA CIEAYIOUINM
paccysgenueM. Ilycts B mugroctu A pacnpeleneHo MeIKUMHU KalIAMU
HeGoNbII0e KOMHYeCcTBO Gonee TAmenoi mugroctu B. [lyeTb apeomeTp mo-
Ka3blBaeT TONBKO Bec MuAkocTd A. Eciu yBendyuBaTh NOCTENEHHO KOMU-
YecTBO MUIKOCTH B, MOKa OHO He cTaHET PaBHO KOMUYECTBY MUAKOCTH A,
TO HEBO3MOMHO CKa3aTh, KaKaAd UIKOCTh B KaKOil MiaBaeT W KaKoil, cle-
JIOBaTeNbHO, YIETbHBIN Bec A0NMEeH NMOKa3bIBaTh apeoMeTp.
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7. BenukonenHoe fiBleHHe, B KOTOPOM B3auMHOE iaBleHue Tel oRa3bl-
BaeTCA B 3aBHCHMOCTH OT OTHOCHTEIBHOTO MX YCKODPEHHA, €CThb ABIEHHE
npunuea. Mbl paccMOTPHM 37€ch 3TO ABIEHHE THIIb MOCTOIbKY, MOCKOJIBKY
OHO MOMET CIYKHUTh OJA BHIACHEHHUA 3aTPOHYTOro HaMH nyHETa. (BA3b,
cyllecTBYIOIIaA MeXIY STUM AIBIEHHEM H OBHMeHHeM JIyHbl, BhIpaskaeTcA
B COBNAJEHUH MEPHOAOB MPUIHBA C MepHodaMu JIyHbI, B YCHIEHUH TPUITH-
BOB BO BPEMSA IOJHO- U HOBONYHUSA, B €EIHEBHOM 3ana3[blBaHHH MPHUINBa
{(Ha 50 MMHYT) COOTBETCTBEHHO 3aNa3AblBAHMIO KyJIbMHHAIUHN JLYHbI U T. 1.
U pefticTBUTENBHO, 0 CBA3H MEMAY 3THMH JBYMSA NpPoIeccaMH IyMalld yike
oueHb gaBHo. B snoxy HeioTona npenctraBnanyu ce6e H3BECTHOIO POjia BOTHY
BO3IYIIHOTO JaBleHUA, Yepe3 MocpeAcTBo KoTopo# JlyHa mpu cBoeM [IBH-
JHEHHMM BBI3LIBAET ABJIEHUE IPUIUBA.

ABnenue npuarBa NPoU3BOAUT OIPOMHOE BIleYaTICHHE HA KA OO, KO-
MY NMPUXOIUTCA BIepBLIE ero HabM0IaTh Bo BceM ero o6bemMe. HeT moatomy
HHUYEero yAUBUTENLHOIO B TOM, 4YTO OHO BO BCE BpeMeHa #HBO HHTepecoBa-
I10 uccnepoateneil. Bounbl Anekcannpa Benukoro, 3Hadg TONbKO T€Hb 3TOTO
aABnenuA no CpeJuseMHOMY Mopio, GbLITM HEMAJO MOpaskeHbl, KOrjla UM BIIep-
Bbl€ TIPUILIOCH HalNoJaTh OCPOMHBIA NMPHIKB B ycThe peku Uuga. [lpuse-
ZeM 31ech AOCHOBHO onucanue o6 atoM y Kypuuyca Pyga («Von den Thaten
Alexander’s des Grossen», Lib.IX, Cap. 34-37).

«34. llpeofoneBasA NPOTHBONOIO}KHOE T€UEHHEe MOPCKOI'0 NPHUIHBA, OHH
MeJIeHHO MOJBHTaNKCh Jaiblle M, AOCTHTIIH OCTPOBa MOCpPedHd MOpH, OHH
OpOCHIH AKOPb M paccefilMch 1O OCTPOBY B MOUCKAX NPOBHAHTa, He MOJO-
3peBaf 0 TOM coOBITHH, KOTOPOE OMRUAAN0 X, HECBEAYIIHX.

35. Bein TpeTHii 4yac, Korja okead CBOMMHU NOCTOAHHBIMH CMEHAMH TIPH-
JIMBa ¥ OTIUBA cTal HABUIaThCA U 3anuBaTh pery. O6pa3oBanach 3anpyua,
HO JanbHefIIHii Hamop okeaHa elle GoJibllle MOTHAN PEeRY Has3al M OHA C Or-
POMHO# cHIOIl MOTEKJa B MPOTHBOMOIOMKHOM HaNpaBlIeHHH, Tafas, noJo6-
HO BOZOMNAaAy, Mo mokaToMy pycny. Tonmne Oblila He3HAKOMa MPHpPoOJa MOpH,
Y OHa YBH[eNa B 3TOM UyJo 1 3HaMeHHe rHeBa Bosbero. Boaa Bee ¢ Gonbieit
U Gonblieil cuioil cTana 3alMBaTh MOJA, OBIBIIME TOMLKO YTO CBOGOIHBIMH
oT Bodbl. BoT Kopabinu moABUANCE Ha XpeGTaxX BOMH U Bech (QIOT paccefncA
B pa3Hble cTOpOHBI. B 3To BpeMA co BceX CTOPOH cTalH cTeKaTheA K Oepery
HCIyTaHHble TIOOU, MPUIIEANIHE B yKac OT HeomHUAaHHOro HecyacTbA. Ho
B CYMATHIIE M MOCHEMHOCTb He moMoraeT. OOHH cTalM BecliaMH TONKAaTh
Kopabau k Gepery, ApyrHe e XOTeNH €XaTb M Mellall yCTaHOBKe DYIA.
HeroToprie, cnema oTbpexaTb oT Oepera, He JO:KIalHCh CBOUX TOBapHIIei
U Telepb ¢ TPYIOM NMPHUBOJUIH B ABHMEHHE HEYRITIOMHE U TPy JHOY I paBif-
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eMble Kopabiau. Ha apyrue Kopa6iu B oTUafgHUHU OPOCUIOCH CIHMIIKOM MHOIO
J0fefi, U B TO BpeMA, KaKk Ha OJHUX KopabiAX ObLIO CIHUIIKOM Majo JIo-
neii, npyrue ObLIM CIMIIKOM TNepenoiHeHbl. KpHKM ocTaBleHHBIX, NPOCHB-
LIMX MOJIO#JaTh, U KPUKH Ha KopabiAax, Tpebylolye, 4TOOL! 0T YaluBall, —
BCe CMellalochk B OJHO, JULIAA BCeX BO3MOAHOCTH BUAETh U CIABIIATEL 4YTO-
HUOyab. [a#e oT pyleBhIX He OblTO HU Marneiilleii momoIIM, TaK Kak HHU
KPUKH HUX He JOXOJUJH [0 yllell Oe3yMCTBYIOIIUX, HU NPUKA3aHUA UX He
HCTIOMHATHCH UCIyTaHHBIMU U cMYyIleHHbIMH. Kopabnu ctanu mostomy Ha-
TaIKUBAaTbCA APYT Ha Apyra, JoMaTh APYT Yy Apyra Becla U OAUH Kopabib
HacKarMBal Ha Apyroil. MoxkHo 6b110 6B TOTYMaTh, UTO 3TO He (QIOT 0HO-
ro U TOrO 3Ke BOHCKa, a [Ba Pa3iU4HBLIX (JI0Ta, CTOJKHYBLIMECH B MOPCKOM
cpasenuu. Ilepeqnue yacTu ogHUX Kopableil yjapAnuch 0 3aJHUe 4acTH
IpPYTHX, Te, KOTOpEIe TONBKO YTO BHeCId CyYMATHIY B OJHH PAAb], cefyac
e BUMeld ceGA BbITECHEHHBLIMH MOCIeJyIOIIUMH 3a HUMH, U THeB CIOPHA-
LIMX CKOPO BBLIWJICA B PyKONAIIHYIO CXBaTKY

36. Ho BoT npuauB 3anui Bce MOJA, TAK UYTO OJHH TONLKO BEPIIMHEL
UX BBICTYINIAIU, NMOJOOHO MaleHbKMM OCTPOBKaM; K HUM B CcTpaxe cTald
CHellUTh OYeHb MHOTHe, IOTePAB HaJe#y Ao0paThbcA BILIABL 10 Kopabuei.
YacTe dnora Haxogunack TaM, rje Boaa Oblna rayboka, rie A0 MpUIMBa
ObLIM JOJUHEL, YacThb CHJella Ha Meld TaM, I'le BOJHEL eJBa NOKPELLIU BO3-
BrimenuA. Ho BApyr cayuuinoch HedTo HOBOe W elle (ollee y:KacHOe: MO-
pe cTalo OTCTynaTh, BOALL JIMHHBIMU DAJAMHU BOJH CTald BO3BpallaThCA
K CBOEMY MeCTy W CHOBa 06Ha#aTh TONBKO YTO 3alUTYIO 3eMiIio. Kopabau,
ocTaBlleHHble BOAOH, cTald yJAapAThbCA APYr O Apyra, U HeKOTOpEle Jieriu
HaOoK; N0JA ObLIM NOKPLITEL BelllaMU, OPYUeM U 00JI0MKaMH OTOPBAaHHBIX
IocoKk U Becell. Conjarel He cMend HU cTYNUTH Ha Geper, HU ocTaBaThCA Ha
Kopablfx, Bce ellle fokujadAch JanbHelimero u xyamero. Ouu eaBa Bepuiu
CBOMM TnazaM: KopaOleKpyllleHHe Ha cylle, TedueHue Ha mope! HecuacThio
He BUAHO OBbLIO KOHI[A: He 3HAA TOr0, YTO HOBBLIA NPUIUB CKOPO BEPHET BOJLL
U CHUMeT Kopalid ¢ Meld, OHU ONAcajJUCh rojoja U BelHvailleill HyHIbL.
Tam U cAM Hoa3and cTpallHble 3UBOTHEIE, OCTaBleHHble BOIHAMMU.

37. Hactynuna Houb W caM Koponb OBLT I'TyOOKO onmedvaleH, OT4afB-
muck B ciacednd. Ho stu 3a60THI He ocuUaN ero HenobeAMMON CMeNOCTH,
a OH BCIO HOYL OCTaBalICA Ha BeplIMHe IOPLL U BBICIA]I BCAJHUKOB K HCTOKY
PeKH ¢ IpUKasaHueM, KaKk TOJbLKO OHU YBUJAT HOBBEIH NPUIUB MOpPH, NOCIIe-
WuThL K Hemy. llpukazan on Tak#e pa3buThle KOpaOIM CHOBa MCNPaBUTh,
nepeBepHy Thle BOJHAMH NOCTaBUTh NPAMO U OLITE TOTOBBIM K TOMY BpeMe-
HU, KOT/la MOpe CHOBa 3albeT cylly. Tak mpoBel OH BCIO HOYb, 6OJpCTBYHA
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U Noby:xaad K JeATeILHOCTH, Kak BIPYT MpUCKaKalu BCagHUKU U BCIe] 34
HUMHM CTOIL #e ObicTpo mocmen npuiuB. CHavyana Menkue u cliabble Bol-
HbI cTalX CHUMAThL Kopabiu, HO BCKOpe Bce MONA CHOBA GLIMU 3alUTHI BO-
Joit 1 Bech dnoT Guin mpuBened B aBumenue. [lo BceMy Gepery paspanca
rpoM pyKoliecKaHuit congaT 1 MOpAKOB, 6e3MepHO pagoOBaBIIUXCA CBOBMY
CrIaceHuio, B KOTOPOM OHM yie oTuafanuch. OTKyma #e, clpaiiuBanyd OHH
B M3YMIIEHMM, TAK BHE3AIHO BEPHYICH 3TOT OFPOMHBIN MOpCKON MpHIuB?
Kyna ou Buepa ucuea? U 4To e 3TO 3a 3IeMeHT, TO HUKOMY HETOKOPHEIH,
TO TMOAYMHEHHBLIR 3aKOHY ompejeneH-

HbIX Bpemen? llonmarasg, Ha ocHoBa- E

HHUM TPOMCIIEJUIEro, YTO MOCHe 3aX0- o

Ja CONHIIA HACTYNMUT MOMEHT MpHIHU-

Ba, KOpONh ceifyac e mocle MOTYHO- @

Yy Bblexal ¢ HeMHOIHMH KopabGifiMH

BIONL MO peke, YTOOBI MpeAyNpeInTh

npuauB. OcTaBMB mo3agu cebs ycThe

peku, oH yBUel cebd, HAKOHel[, Y lelH CBOMX CTpeMJ‘IeE% illsﬁpoexan Jann-
Ilie 0 MOPIO YeThipecTa cTaguid. 3aech OH MpPHHEC KePTBY 60MecTBAM MOPH
M TOW MEeCTHOCTH M BepHyIcH o6paTHO K QIOTY».

8. lns obbscHeHUMA ABIEHHI NPUINBA U OTIMBA CYIIECTBEHHO TO, YTO
3eMiA, Kak Tello TBepaoe, MOMeT MONYYUTH TOTLKO O00HO OmpeaeleHHOe
ycKOpeHue oTHOCHUTeNbHO JIyHbI, Me#Iy TeM Kak MOJABHKHbLIE YACTHUI[HI BO-
ALl HA cTopoHe, oGpaiienHoi K JlyHe M NPOTHUBOMOIOMHON OT Hee, MOI'YT
MONYYUThH PA3ALYHblE YCROPEHUA.

PacemoTpum na 3emne E, Haxons-
meitca nanpotus Jlyusr M, Tpu Tou- E
ku A, B, C. llycTs yckopeHHAa 3THX  jf
Tpex To4ek OTHOCHUTelnbHO JIYHBI, ecnu
paccMaTpHBaTh UX, KaK TOYKHU cBOGOI- @
Hble, COOTBETCTBEHHO OYAYT ¢ + Ap,
©, ¢ —Ayp. Bed me 3emis, kak TBepgoe
Telo, UMeeT yCKOpeHHe ¢. YcKopeHUe
K IeHTpy 3eMiIM MbI ofo3HayaeM de-
pe3 g. Eciau Mbl GyJeM cUHTAThL BCe YCKOPEHHMA BIEBO OTPHIIATENLHBIMH
M BCe YCKOPEHHA BIPABO MONOMUTENLHBIMH, TO CBOGOAHBIE

Puc. 138
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TOYKH A B C
umeloT yekopenua —(p +Ap)+g —p —(p—Ap)—g
ycKopeHnue 3eMid ecTh — — —
clleloBaTelbHO, YCKOpeHHe
K HeHTPY 3eMIH ecTh g—Ayp 0 —(g—Ayp)

Mol BUOMM, clieloBaTenbHO, YTO Bec Boabl B A U C yMeHbllleH Ha PABHYIO
Beanuuny. B Toukax A u C Boja 6yjgeT CTOATH Bblllle U ABIEHUe MPUIUBA
JoiHO ObITHL ABa pasa B JeHb.

He Bcerpa ¢ gocTaTouyHoll ACHOCTHLIO YKa3blBaeTCA Ha TO, YTO ABJIeHUe
JOJ#KHO 6b1I0 6b1 GBLITH MO CYIIeCTBY APYTUM, eciad Obl JIyHa u 3eman He
HaXoJWIUCh IPYT OTHOCUTENbLHO APYra B yCKOPeHHOM [BHW:KE€HUH, a B CO-
CTOAHHUU OTHOCUTENbHOro NMoKoA. Kcau Mbl IPUMeHUM Hallle paccyJeHue
K TocleJHeMY clydalo, HaM IPH/JIeTCA B NMPUBeJEHHOM BhIlle pacyeTe [JA
TBeploii 3emnu npocto npuHATh ¢ = (. Torga cBobGogHbIe TOYKH

A C
noiyyvaioT yckopeHua —(p+Ap)+g —(p—Ap)—g

wi (8- Ap)—p —(g—Ap)—p

ui g —¢ —(g' +¢),

rge gt = g— Ayp. Takum o6pasom, B Touke A Bec Bolbl yMeHb-

wuicA 61, a B Touke C yBenuuuica 6bl. YpoBeHb Boabl B A

noBeicuicA 61, a B C moHusuicA Gbl U Boja moAHA’ach Gbl
TOJBKO Ha cTopoHe, obpamenHod K JlyHe.

9. Bpaxg mu cTouT Tpyna mHoKaspIBaThL NMPH MOMOIIH 3KCIe-

N PHUMEHTOB, MPOU3BOACTBO KOTOPHIX YAAeTCA JHIIb C TPYIOM,

MOMOKEeHUA, KOTOPBIE BCero Jdyylle pacno3HaTh AedyKTHBHBIM

nyTeM. Ho Takue sKcnepUMeHTHl He HeBo3MoskHBI. [Ipexpcra-

BUM cebe, yTo HeGoabIIoH #ene3ublil wap K KolebieTcA B Ka-

YecTBe KOHHYeCKOTO MagTHUKA OKOJI0 MarHUTHOTo nodioca. Ec-

Puc. 139 U MbI TIOKPOeM liap MarHUTHBIM PacTBOPOM Kele3HOH CoJH,

TO NPU AOCTATOYHO CUILHBIX MarHUTaX KallJA NpeJIcTaBUT HaM

ABiAeHWe nmpuauBa. Ho ecnn mMbl mpefcTtaBuM cefe ap HEMOABHKHBIM OT-

HOCHUTENbHO MarHUTHOTO MOJIOCA, TO KAIUIA He OKaMKeTCA 3a0CTPeHHOH Ha

CTODPOHe, o6pallleHHOH K MarHUTHOMY TOJIOCY U MPOTHUBOTOI0KHOM, a ocTa-

HeTCA BUCETh Ha LIapUKe TOMbKO Ha CTOPOHe, ofpallleHHOH K MarHUTHOMY

HOMIOCY.
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10. Camo coboit pasyMmeeTcH, 4To He clle- a

IyeT mpelcTaBIAThL cebe feno Tak, OyATO A
Bech NMPHUINB cpa3y BhI3biBaeTcA JlyHoil. Mb1 /—\
N

S

JONKHBI MpeACTaBIATEL cefe MPUINB, KAk KO-
JdeGaTelbHBIN Mpolece, noddepicusaemvitl JIy-
Hol. Ecau Mbl, Hampumep, 6yaeM paBHOMEp-
HO JABHUraTh BEEpPOM IO BOAHOW MOBEPXHOCTH b
Kpyroo6pasHoro KaHajla, TO 3TO ciaaboe, HO Prc. 139b
TMOCTOAHHOE [BHKEHHE BCKOpE BbI30BET [0-
BOJLHO 3HAUMUTENLHYIO BOJAHY, KoTOopaa GyleT clefoBaTh 3a BeepoM. Ta-
KOBO ke Tporcxosaenue npuiansa. Ho 3ech TonbKO Tpolece yeaomHAeTCA
BCHeJCTBHE HEMPAaBHIbHBIX (HOPM KOHTHHEHTOB, TEPHOJHUYECKOT0 H3MeHe-
HUA HapyUIeHUu# U T. 1.

11. U3 Teopmii mpuiauBa, o6HapomoBaHubix Ao HbioToHa, MBI KpaT-
KO OCTaHOBHMCHA TOJNbKO Ha TeopuH Lanunes. ['anuneit o6bACHAET ABNEHHE
TIPUJIKBA OTHOCHTEIbLHBIM ABHMEHHUEM TBEP/bIX M KHAKHX dacTed 3eMiu
U BHAUT B 3TOM ¢aKTe J0KA3aTelbCTBO ABHMKEHHUA 3eM/H, BLIABUIafA €ro
B KauyecTB€ OJHOI0 M3 INIABHBIX apryMeEHTOB B TMOJbL3Yy cHcTeMbl KomepHH-
ra. Ecam 3eman (puc. 139b) Bpamaercs ¢ 3anajia Ha BOCTOK H BMecTe ¢ TeM
HMeeT ellle MOCTymaTelbHoe ABHMKEHHe, TO YacTH 3eMIH TOoNydalT y a
CyMMY, a y b pastocTh o6enx ckopocTeil. Boja B MopckoM Gacceiiie He
B COCTOfHMU TaK GLICTPO CJIefoBaTh 3a 3TOM CMEHOM CKOpocTel U MOTOMY
MOKeT ObITh TpejcTaBleHa HaXO[Allel0cA Kak 66l B KoJeOJoneica daiie
WM yBIeKaeMOH J0AKOH, ABHIKYIEWCA Mo Boje To ObIcTpee, TO MejJeH-
Hee. TakoB MO cyllecTBY B3riAA, pa3BUThIi ['anuieeM B gualiore o ABYX
cucTeMax Mupa. Bosspenue Remnepa o mputamenun JIyHbI KameTcA eMy
MHCTHUYECKHM U JeTcKUM. OH OTHOCHT ero K KaTeropuu o0bACHEeHHUH depe3
CHMTIATHH Y aHTHUNATHH U pa3jelbIBaeTCA ¢ 3TUM BO33PEHHEM TaK e Jer-
KO, KaK ¥ ¢ 00bAcHeHreM HapacTaHUA MPUINBA AelCTBHEM TEIIOBBIX Jyden
Y BbI3BAHHBIM MMH paciiupenueM Boabl. OT BuuManua [anuies He yCKOIb-
3aeT, KOHeYHOo, TO, YTO COTJIAacHO ero TeOpHUH, AON#Ha GbITh B TedeHHe IHA
TONLKO 00HA cMeHa MpHIMBa M oTauBa. Ho oH He olleHMBaeT A0CTATOYHO
BCeX 3aTpyaHeHHH, mojaraf, YTO yaacTcA 00bACHUTDH eMeHeBHbIe, MECAY-
Hble W TOJ0BbIe MEpUOAbl, eclH Gy AYyT MPUHATHI B coobpaseHue coOCTBEH-
Hble KoJeOaHUA BOABI U MU3MeHeHUA ABUmeHHUA. [IpHHIIUT OTHOCHTENbLHOIO
IBUMEHUA €CTh NPAsuAbHbill 31eMeHT B 3TOM TEOpPHH, HO OH Hallel CTOJb
HeydaiHoe IpUMeHeHHe, YTO OH MOT TPHUBECTH TOJbKO K 0YeHDL HeNMpaBHIIb-
HOW TeopHH. YOeAuUMcA cHaydajla B TOM, YTO MPUHATHLIE BO BHUMAaHHE yCIO0-
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BHUA HaBepHOE He MOTYT UMeTh MPUNKcaHHOTO UM pegyabTaTa. [Ipencrarum
ceOe MpaBUAbHBIM BoAAHOI wap. Apyroro peayibTaTa BpallleHHAl, KPOME CO-
OTBeTCTBYIOLIEro CIIOLeHU llapa, Mbl 0uJaTh He Mo#eM. IlpencraBum
cebe ellle, YTO HAlll Llap coBepllaeT paBHOMEPHOe MoCTyMNaTelbHOe NBHHie-
Hue. YacTu ero 6yayT, Kak U paHblle, HAXOOUTHCA B COCTOAHHH OTHOCH-
TebHOTO MOKOA APYT OTHOCUTeNbHO Apyra. 6o 3ToT ciyyail He oTanyaer-
cfl CyllleCTBEHHO, MO HalleMy MHeHHIO, OT MpeJbIAyllero: NocTynaTeilbHoe
IBH#eHKe L1apa Jerko npelcTaBUTh cebe 3aMelleHHBIM NMPOTHBONOIO#HBIM
OBHEHHEM BCeX ORpysawimux ero Tea. Ho game W anA yeloBeka, KOTo-
pbIil paccMaTpUBaeT JABUMEHHUe, Kak «abCcoMOTHOe», paBHOe MOoCTyNaTelbHoe
IBH#E€HVe HUUero He H3MeHHUT B OTHOIIeHUHU YacTeil 1pyr K gpyry. Tenepn
npejcTaBuM cefe, YTO HEKOTOPLIe YacTH Liapa, pa3JdyHble YacTH KOTOPOro
U 6e3 Toro He o6Hapy#HUBalOT CTPeM/EHUA NBUTaThCA APYT OTHOCHUTENbHO
opyra, oTBeplieBaloT, Tak 4YTo 00pa3ylOTCcA MoOpcKHe GaccelHBI C UITKON
elle BoJoil. PaBHOMepHOe BpalleHHe Ilapa, He MOTepHeB HHKAKHUX Hapy-
IWeHU, 6ygeT MpogonaTbeA galbllle, W clelJoBaTelbHo, Teopua lanunen
HenpaBuiabHa. [Ipu Bcem ToMm MbIcab 'anuies rameTcA ¢ mepBoro B3rafAaa
BrmoaHe npuemieMod. Kak #e o6bACHUTE 3ToT mapadokc? Bece gemo B om-
puyameabHOoM MOHMMAaHUM 3aKoHa HMHeplMM. Ecau e nmocTaBUThH Bollpoc,
Kakue YckopeHUA VCTIBITBIBAET BOJA, TO BCe CTAHOBUTCA ACHBIM. ((80600HaA
om deticmeun msadcecmu Bopa Gblia 6GbI MpPH MepBOM e o6opoTe oTOpolle-
Ha. Taocenasn dice Boja onUchbIBaeT B CBOeM JBU#EHUHM KPHUBYIO C IIeHTPOM
B eHTpe 3emiuu. OHa monxHa Gblia Obl MpPU CBOEH HHUUTOHHONW CKROPOCTH
BpallleHUA ellle Ooblle NPUGIU3UTHCA K IEHTPY 3eMIH, ecly Obl CONPOTUB-
JeHUe HUe Nessallleil Macchl He YHHUUTOMAA0 KAk pa3 TaKylO 4acTh LeHT-
POCTPEMHUTENLHOTO YCKOPEHHA, UTO OCTAaTOK €ro Kak pa3 JocTaToueH i
LeHTPalIbHOTO ABHUH#EHUA MO KPYTY C JaHHOH TaHreHIMalbHOI CKOPOCTHIO.
IIpu TakoM MOHMMaHHUH HcYe3aeT BCAKOE COMHEHHe H BcAKaA HeAcHOCTh. Ho
MO#HO NpUGaBUTD, uTo ['anuneil fonxeH 6611 06MaHaTh CBEPXUYETOBEYECKHM
reHueM, 4yTo6bl YBUAETh BCe, RaR OHO e€CcThb, [0 KoHNa. OH nomxseH GBI OBI
IJIA 3TOTO ellle MpoJenaTh Bce BenuKkHe oTKpbITHA ['toiirenca n HeioToHa.

5. KpuTuka npuHIUNa NPpoTUBOAeHCTBUA U NMOHATUA
Macchbl

1. HosHakOMHUBIIHCEH ¢ BO33peHHAMH HbIOTOHA, MBI HOCTATOYHO MOJ-
TOTOBJIEHbI, YT00bI HcCaeJoBaTh HX KpUTHUYecKU. OrpaHHYMMCH MPH 3TOM
cHauyana MOHATHEM Macchl U MPUHIUIOM NpoTHBoAeicTBUA. OHU He MOTYT
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6LITL OTAeNeHBl APYT OT ApYyra B HCCIE[0BAHHH H B OGOHX JEMHUT IEHTP
TAMecTH oTKPHITHII HeroToHA.

2. llpesge Bcero MbI He BUIHUM B (KOMHUECTBe MaTepHUK» NpeicTaBie-
HHUA, KOTOpoe 6blio ObI crmocoGHO OGBACHUTh U HIUTIOCTPHPOBAThH MOHATHE
Macchl, 160 OHO caMo He o6nafaeT JoCcTATOYHOR AcHOCTBIO. MBI MomeM 5To
cKasaTh M B TOM ClIyuyae, eClH Mbl, MoJo0HO HEKOTOPBIM aBTOpaM, O0ii-
JeM 10 cyeTa THMOTETHUECKHUX aTOMOB. MBI 3THM HaKOMIAEM TONBKO Mpef-
CTaBIeHNA, KOTOPhlE CAMH HYJAIOTCA B AokazaTenbcTBe. [Ipu crnomenun
MHOTHX PABHBIX XHMHYEeCKH OTHOPOJHBIX Tel MOKHO ellle CBA3ATh € «KOJH-
YeCTBOM MaTepHH» ACHOe MpeACTABIEHHE U NMPU3HATh, YTO CONPOTHBIEHHE
JABHKEHHUIO Bo3pacTaeT BMecTe ¢ 3Tol Maccoil. Ho eciu MbI ocTaBUM MBICTB
0 XMMHUYECKOl 0OHOPOJHOCTH, TO JOMYIIeHHe, YTO OT PA3AUYHbIT TEN 0CTa-
eTcA ellle KOe-UTO, YTO MOMHO H3MEPATb 00HOU u moil e Mepod H UTO
MOMHO Ha3BaTh KOJIHYeCTBOM MAaTepHH, MpaBja. KameTCA BEPOATHBIM Ha
OCHOBAHHH JAHHBIX OMBITA MEXaHHKH, HO BCe e HYMHAaeTCHA elle B J0Ka-
saTenbcTBe. TakuMm o6Gpasom, ecnu Mbl BMecTe ¢ Hbr0TOHOM OoTHOCHTeNnbHO

JaBIeHHA IPY30B feNaeM JonylleHHe p = mg, p = m/g U oTcoga nenaem

m

BBIBO [ 2/ = —,, TO B 3TOM 3anjJovaeTCf yie HyujarwlleecA ele B 10~
p m

KaszaTelbCTBe donyujeHie U3MEPHUMOCTH PA3NUUHBIX Tel o0Hol u moll e
Mepoll.

m/

HHe Macc onpellelInTh, KK OTHOUIEHHe JaBlleHUH rpy3oB Ipyu OJHOM H TOM
e g. Ho Toraa octaBanoch Gbr ellle 060CHO8AMb IIpUMeHeHHe, KOTopoe aela-
€TCA M3 3TOr'0 MOHATHA MAacCChl B IIPDUHIHIIE HpOTI/IBOIIeI‘/JICTBI/IH H TIPpHU APYTHUX
ClyJyaax.

MbI MOr7H Obl TaK#e NPoUIB0AbHO YCTAHOBUTL 2% = £,, T. €. OTHOIIe-
b

<—|:|—|:|—> _¢ +¢l

Puc. 140a Puc. 140b

3. Korma gpyr apyry OpOTHBONOCTAaBIEHH! JiBA BO BCEX OTHOMIEHHAX
COBepIIEHHO PaBHBIX Tela, TO, HA OCHOBAHMH NPHBBIUHOIO HaAM MpHHIHNA
CHUMMETPHH, MBI OHJaeM, YTO OHK AOJMMHBI cOO0WATh APYT APYTY NPOTH-
BOIIOJIOKHbIe YCKOPEHHUA B HANPaBIeHUH THHUH, COeANHABIIeH 3TH Tena. Ho
Kak TONbKO B 3THX TellaX CYLIeCTBYeT Kakoe-HUOYIb, XO0TA Obl Maneilee,
HepaBeHCTBO (hOPMBI, XHMHUUYECKHUX CBOMCTB M T.[., IPHUHIUI CHUMMETDPHH
Hac OCTAaBJAET, ecAl Mbl 3APAHEe He NPUHUMAEM ULl He 3HAeM, UTO PABEH-
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¢TBO GOPMLI, HallpUMep, WM PaBEHCTBO XUMHYECKHX CBOMCTB 31ech 3Haye-
HuA He umeeT. Ho ecnu MBI 3HaeM U3 JAHHBIX ONLITA MEXAHUKRU O CYIIECT-
BOBaHWUH KAROr0-1u60 0co60r0 NpusHaKka Tel, ONpeleifionero yCKkopeHue
X, HUYTO HAM He MellaeT INPOU3BOMLHO YCTAHOBUTE Cleqylolilee:

Teaamu pasHoil maccvt Mbi HaA3biBAEM MaAKUe, KOMOpble, Jeticmeys opye
Ha dpyea, coobwiaiom dpye dpyey pasHbie U NPOMUBONOAOHCHbLE YCHOPEHUA.
JTUM MBI HA36M4L TOALKO OTHOIIEHHE, CYNIeCTBYIOIlee B efiCTBUTENLHOC-
TH. AHATOTHYHO MBI OCTYNUM U B Gonee ofiiem cayvae. Tena A u B, neii-
CTBYA Opyr Ha Apyra, NoaydalT COOTBETCTBEHHO YCKOPEeHHA —¢ U +¢',

NpuyeM HanpaBieHHe 0003HauyaeM 3HakaMu — W +. Torga MBI roBopuM,
@

4TO Teno B uMeeT Maccy B —-- pa3 MeHBIIYIO, 4eM Telxo A. Fcau mwvt npu-
®

MeM cpasHusaemoe meao A 3a edunuyy, mo maccy m mvl 6ydem NpuUnUCH-
6ams momy meay, Komopoe meay A coobujaem 6 m pas 6oaviiee yckopenue,
YeM MO, KOMOpoe OHO noayiaem scaedcmeue npomueodeiicmeus meaa A.
OTHOWeHHe Macc eCcTh OTpULATelbHOe U 06paTHOe OTHOIUIEHHE B3aUMHBIX
ycropeHuii. UTo 3TH ycKOpeHHA Bcerja UMeOT NPOTHBONOIOMKHLIE 3HAKH,
YTO CYIIeCTBYIOT, CleH0BaTeNbHO, COMIACHO HAIleMy ONpeaeleHHIO, TOIbKO
NONOMKUTEIbHBIE MAcChl, 3TOMY YUUT U MOMET YUUTh TOALKO ONLIT. B Ha-
IeM MOHATHU Macchl HET HUKAKOH TEOpHH, (KOIUUYECTBO MaTEPUH» B HEM
COBepLIEHHO W3MUIIHE, B HEM COAEPAUTCA AUIIBL TOYHOE ONpefereHue, 060-
3HauyeHHe U Ha3BaHHe [IefCTBUTeIbHOrO dakTa.

YacTo noBTOpANM YCTHO U nUchMenHo Bospamenue H. Streintz’a («Die
physikalischen Grundlagen der Mechanik», Leipzig, 1883, ctp. 117), uto
cpaBHeHHEe Macc, COOTBETCTBYIOIee MOeMY ONpeleleHHI0, MOTI0 ObI Mpo-
H30{TH TONBKO acTpoHOMHYeCKUM nmyTeM. Ho f1 He MOr'y IpU3HATh 3TO BO3-
paskeHMe npaBuALHLIM. CkasaHHoe MHOIO Ha c¢Tp. 166, 173—-175 mocTaTouHo
JOKa3klBaeT NpoTHBHOe. U npu yaape, Kak ¥ B clydyae CHJI 3MEKTPUIECKUX,
MarHUTHEIX, Ha aTBYJOBOi MallliHe Yepe3 NOCPEICTBO HUTH MAacChl co06-
AT APYT APYry yckopeHuda. B moem yde6Hure ¢usuru (2 usg., 1891,
cTp. 27) A nokasan, KaKk OTHOLIEHHEe MAacc MOKeT GbITh BIOJAHE 3IeMeHTap-
HBIM W NONYJAPHBEIM 06pa3oM [JOKa3aHO NMPH IIOMOIIH ONLITA ¢ [eHTpoOes-
HOit MaluHOM. T'akuM 06pa3oM, MOKHO CUHTATEL 3TO BO3pameHHe ONPOBepr-
HYTBIM.

Moe onpegenenie HMeeT CBOMM UCTOYHHKOM CTpeMIeHHE YCTAHOBUTD
BIAUMHYIO IABUCUMOCTTIL MEHCOY ABACHUAMU U YCTPAHUThL BCARYIO dusnvec-
KYIO HEACHOCTh, He JaBafd OJHAKO MeHbIlIe TOro, UYTO JaeT Kakoe 6kl TO HU
ObLIO Opyroe U3 CYIIeCTBOBABLUIMX A0 CHX Nop onpeneneHuii. Tem e ca-
MBIM NYTeM f LIel IPU OoNpeaeleHUHd NOHATHH «KOMHYECTBO 3NMEKTPHUECT-
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Ba» («Ueber die Grundbegriffe der Elektrostatik. Vortrag gehalten auf der
internationalen elektrischen Ausstellungy, Wien am 4 September, 1883),
«TeMIepaTypay, «<KoIudecTBO TemnoTh («Zeitschrift fiir den physikalischen
und chemischen Uuterrichty, Berlin, 1888, 1. Heft) u 1. 1. Ho usnomenuoe
3jlech OmpejefieHHe MOHATHA Macchl IPUBOAMT K IPYyroMy 3aTpyIHEHHIO,
KOTOPOT0 MpH yclIoBUU oliee CTPOTOR KPUTHKRK HENb3H HE 3aMETHUTEL U TIPH
aHanu3e ApYrux GU3MYECKUX MOHATHH, HAPUMED, MOHATHR TEOPHH TEILIo-
Thl. MaKcBeNI yKasan Ha 3TOT MYyHKT NMPH KCCIeJOBAHUH TIOHATHA TeMIiepa-
TY Pl TPUBTUBUTEILHO OKOJIO TOTO #e BPEMEHH, KOTJa fl 3TO cjeian 0THO-
CUTENbHO MOHATHUA MacChl. YKa#Y 3[eCh Ha COOTBETCTBEHHOE MECTO B MOEM
counHennH «Die Principien der Warmelehre, historisch-kritisch entwickelt»
(Leipzig, 1896), B ocoGennoctu ctp. 41 u cTp. 190.

4. PaccMoTpUM Temepb 3TO 3aTpyJHEHHE, YCTpaHEeHHEe KOToporo Ges-
YCIOBHO HEOBXOAMMO JIIA YCTAHOBICHUA COBEPUIEHHO ACHOTO MOHATHA Mac-
col. Pacemorpum pag ten A, B, C, D ... u 6yleM cpaBHMBATh BCe C Te-
aoMm A, Kak ¢ eauHUIEH.

A‘? B? C? D7 E? F?
! " mr il
1, m, m, m"’, m'", m'".
Mul momyvaeM Torja COOTBETCTBEHHBIE BEMTHUYMHBI Macchl 1, m, m/',
m' ... u T. 1. BosuuKaeT caeayiomui BONPoc: eClId Mbl BEIGepeM 1A cpab-
HeHHMA (B KayecTBe eIMHMUEI) Teno B, To moiayuum am Mbl ana tera C
7 "

BEJUYHHY Macchl %, anA Tena D — Benuuuny mW, HIH MBI MIOTYYHUM CO-

BceM JipyrHe Bennumbbl! B Gonee mpocToit hopMe TOT #e BOMPOC MOMHO
MOCTAaBUThL Tak: eciu ABa tena B, C, BzaumopeiicTByd ¢ TenoMm A, oTHO-
CHUNHCHL APYT K APYTY, KaK paBHBIE Macchl, TO OYAYT 1M OHH OTHOCHTHCA,
KaKk Macchl paBHBIe, B3auMoJeidcTBYA ApyT ¢ apyrom? HeT HuKako#t .1o2u-
yeckotl HeOOXOAMMOCTH, YTOOLI IBE Macchl, paBHbIE TpeTheil, ObLTH Me# Iy
coboit paBHBL. 60 peub uaeT 3ech 0 Bompoce He MaTeMaTHYeCKOM, a $u-
suvecrom. OUeHb ACHO 3TO CTAHOBHUTCHA, €CIH NMPUOETHYTH AnA 0OBACHEHUA
K COOTHOIIEHMIO aHanoruuHoMy. MeI pacnonaraeM psajgom tena A, B, C B ta-
KHX BECOBHIX KONHUYECTBaxX a, b, ¢, B KOTOPBIX OHH BCTYMNAIOT B XUMHYECKHE
coepunennsa AB, AC. 1 Bor 1 3iech HeT BOBCE HMRAKOW .102uiecKol] He-
06X0AMMOCTH, 4TOObI U B XUMHUecKoe coeputerne BC tena B u C Tomxe
BXOJAMUIN B TeX Ke BeCOBHIX KonuuectBax b, c¢. Ho 4ro oHO Tak, MBI 3TO
3HaeM M3 ombiTa. Eciu MBI pacrnonaraeM pAJOM HECKONBKO Tel B MOPAJ-
Ke MX BECOBBIX KOTMYECTB, B KOTOPBLIX OHM COEIMHAIOTCA ¢ TemoM A, To
OHHU COeAMHAIOTCA U Memay coGol B mex #ce caMbll BECOBLIX KOIMYeCTBAaXx.
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Ho »Toro HuKTO He Mor 6bl 3HaThb Ge3 onbiTa. U TakMM #e obpaszoM jedso
00CTOUT ¢ BeJHYMHAMH Macchl Tell.

Ecau 6bl npUHALY, YTO NOPAJOK KOMOMHAIUK Tell, KOTOPLIM OIpefels-
IOTCH BeJIHWYMHBI UX MAacchl, KMeeT BJIHMAHKE HA 3TH BEJIHYHHBI, TO MOCJIE]-
CTBUA, BbITEKalOllKe U3 TaKoI'o NONYIIEeHUHA, OKa3aluchb Obl B IPOTHBODE-
uyum ¢ onbiToM. [IpeacraBum cebe, HanpuMep, Tpu ynpyrux teia A, B, C,
JBHAYILIMECA N0 a0COAIOTHO IVIaJJKOMY U HENOABH:KHOMY Koablly. MbI npea-
nojaraeM, 4to Teia A u B, kaxk u teia B u C oTHocATcA ApYr K OpYyry
Kak paBHble Macchl. Bo u3fesaHue MPOTUBOPEUYHH € ONMBITOM MbI JAOJKHBL
TOorja OpUHATH, 4To U Teda C U A OTHOCATCA APYr K JpYyTry, Kak paBHbIe

Maccbl. Eciin mMbl coobuipMm teny A rarywo-HUGYAb CHO-

4 POCTh, TO, YAapPUBLIKCH O Tejlo B, 0HO cOOOWIUT eMy Ty
#e CKOPOCTb, a 3Ta MocjaefHAA TaKkMM #e oOpa3oM me-

B Dbenacr sTy CKOpOCTb Tely C. Ho ecau 6b1 Teio C or-

Hocuioch K Teiry A, kaw Gouabinaa macca, To u Teio A

noay4uao O6bl npu ypape 6oJabIIYIO CKOPOCTb, a y Te-

c aa (' octaica Obl ellle HeKOTOpbIi ocTaTok. C KaskIbIM

Puc. 141 0060pOTOM B HanpaBlI€HUN YAaCOBOH CTPEIKH xHUBAA CUAL
cucmemsl 8o3pacma.aa 6ul. Ecan 6bl Teqo C' 6bliI0 MeHbIIe# Macchl, CPaBHH-
TEIbHO ¢ TeloM A, To 6bl10 GbI HOCTATOYHO CHEIATh JABHAEHNE 06pPaTHDIM,
YTOoOBI MOJMYYHUTDL TOT #e pe3yabTar. Ho Taxoil HeNpepLIBHBII POCT HHUBOH
CHJIBI OKA3bIBAETCA B BOMHUIOLIEM NPOTHBOPEUYUH CO BCeMH JUHHbLMU HAULE20
onvima.

5. [losyyeHHoe TakKUM 006pa30M NMOHATHE MacChl JejlaeT COBEPILIEHHO He-
Hy#HBIM yCTaHOBJeHHe 0co00ro NPUHIKUNA NPOoTHBoJelcTBUA. Jedo B ToM,
YTO U B MOHATHUH Macchl, U B IPUHIUIIE NPOTUBOAEHCTBUA, KAK MBI 3TO 3a-
MeTHJIH ye B cllydae, MIPHUBeJeHHOM Bbllle, GopPMYyINPOBaH 06adxcdbl 00uUH
1 mom e GarT, UTO ABIAeTCA yke U3NUIIHUM. Roraa apyr Ha apyra jep-
CTBYIOT JIBe Macchl 1 K 2, To y:Ke B HallleM oIpejleJleHUH 3ario4yaercd To,
4YTO OHHM cOO0IIAOT ApYT JPYTry IPOTHBONOJIOMHHBIE YCKOPEHHUA, OTHOCAILH-
ecA Ipyr K Apyry, kak 2 : 1.

6. U3 Toro e Hallero ompejiejleHUs Maccbl Mo-

m m #eT ObITb BbIBeJleHa UIMEPUMOCTib MACChL 8eCOM Te-
‘_D‘_’D_T da (IpH MOCTOAHHOM YCKOPEHHH THecTH). Mbl He-
¢ ¢ NOCPEeJCTBEHHO OIlYyIlaeM YBeJIWYEeHHE WK yMEHblle-

Puc. 142 HHUe Karoro-HuOy b faBieHuA. Ho 3To omyuenne npes-

CTaB/AET JHUIIb KpailHe HEHale#HYIO MepY BeJHUYHHBI
JaBiaeHus. ToyHyO, NIPUTOJAHYIO Mepy AaBleHUA JaeT HaM 3aMedaHHe, YTO
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Kam/Joe JaBleHHe MomeT ObITh 3aMellleHO JaBleHHeM CyMMbI OTHOPOTHBIX
rpy3oB. Kamjoe naBieHHe MoeT GBITh YPaBHOBENIEHO NaBIeHHEM TaKHX
rpysoB. IlycTh aBa Tena m W m' MONYYAKOT OT BHENIHHX TMPHYMH COOT-
BETCTBEHHO YCKOpPEHHA ¢ U ', HMeIlHe MPOTHBOMONOMHOE HATIPABIEHHE.
IIycTh oba Tena cBA3aHbI Memay coGoit HUTHIO. Eciu cymecTByeT paBHOBe-
CHe, TO YCKOPeHHe @ B Telle . U yCKopeHMe ¢ B Tene m' Kak pa3 yHHUTO-
MeHbl 3aumodeticmeuem. B jaHHOM ciydae, cliefoBaTenhHo, mp = m'y'.
MosToMy, ecnu ¢ = ¢/, UTO MPOUCXOAUT B AEHCTBHTENLHOCTH, KOTla Te-
Ja MpeJoCTaBlIeHbl NefCTBHIO CHIBI TAMECTH, TO B Clyyae PaBHOBECHHA MbI
uMeeM Tarie m = m'. HecymwecTBenHo, pasyMeeTcs, CBA3AHBI I 3TH JBa
Tella HEMOCPEJCTBEHHO HUTHIO WM HUTBIO, MepebpollieHHOH Yepe3 60K, HIH
OHM NeHCTBYIOT APYT Ha Apyra, HaXOJACh Ha JBYX uamax BecoB. Hame-
PEMOCTb Macchl BeCOM IIPH HallleM ONpeflelleHHH OUYeBHAHA U Ge3 MBICIH
0 (KoAUYecmee MaAmepuup.

7. Takum o6pas3oM, pa3 TOIbKO MBI, CleyA yRa3aHHAM OMbITa, pac-
cMompeau CcylleCcTBOBaHHe 0coDoro onpedeaswujezo YckopeHue nNPpUHAKA
Tell, Hallla 3ajjaya HCUePIBIBAETCA NPHU3HAHHEM H HeJBYCMBICIEHHBIM 000-
3HaueHHeM 3TOro garma. Jlanbiie IpU3HAHHUA 3TOr0 (aKkTa MBI MOUTH He
MO#eM U BCAKaA MOMBITKA MONTH OTCIO/Ia Jalbiiie MPUBOAHUT TONBKO K Hefic-
HocTAM. BecAKad HelOBKOCTH HCYe3aeT, pa3 TONBKO MbI BRIACHUIH cebe, UTo
B MOHATHH MAacchl He COJEDMHUTCH HUKAKOW TEOpHH, a CONEPMHUTCH TONbKO
onbIT. [loHATHe 3To A0 cux mop onpaBabiBalno ceGA. B BhICHIel cTemeHN He-
BEPOATHO, HO He HEBO3MOMHO, YTOOBI OHO B 6yIyIeM MOTePIeNo KpYIeHHe,
KaK NpeJCTaBleHNe HEM3MEHHOTO KOJIHUYECTBA TEMIOThHI, KOTOpoe ToMe Obl-
J0 OCHOBAHO Ha JAHHBIX OMbITA, MOTEPIEN0 BHOU3MEHEeHKe MO BINAHHEM
HOBBIX JaHHBLIX ONBITA.

6. Boaspenusa HoioToHa HacueT BpeMeHU,
MpocTpaHcTBa U ABUMKEHUA

1.B NpruMedyaHHH, HelIOCpeACTBEHHO ClleAYlolleM 3a ero onpeaelleHnAa-
MH, HruioToH BLICKa3LIBAET CBOM B3r/1Adbl HaCyeT BpeMeHH U IpoCTpaHCTBa,
Ha KOTOPBLIX HaM HYMHO OCTaAHOBHUTLCH HECKOJBLBHRO noupoﬁﬂee. HpI/IBe}IeM
CHayvajia JOCJIOBHO BajiHeHIlIne MecTa OoTTYynHda, HeoOXolKMMble IJIA XapanTe-
PHUCTHRH 3THX B3rJAa0B.

((IIO CHX IIOp A cTapalcda 06’])HCHI/ITI)7 B KankoM CMEIC]e cllegyeT I10-
HUMAaTh 0603Ha‘leHI/IH, MeHee 3HaKnOMble. Bpe./neuu, npocmpaHncmea, mecma
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u deusceHus, Kak ob6o3HayeHUN BceM 3HAKOMBIX, A He 00BACHAID. 3aMedy
TONBKO, YTO BEIUYHHLI 3TH OOLIKHOBEHHO HOHHMAIOTCA He HHAade, KaK B OT-
HOIIEHWH K HaIlUM YYBCTBaM, U TaKUM 00pa3soM BO3HHUKAIOT HEKOTOPHIE
npeapaccyaku. Ina ycTpaHeHua ux OyJeT MoNe3HO pa3felduTh 9TH BelUUH-
HbI Ha abCOMIOTHLIE U OTHOCHTENbHbIE, HCTUHHBIE U MHUMbIE, MaTeMaTH-
YyecKde U 0ObIKHOBEHHEIE.

1. A6coaromnoe, ucmunHnoe u mamemamuieckoe BpeMA MPOTEKAET ca-
Mo mo cebe U, Gnarogapa cBoeil mpupoje, paBHOMepHO U Ge3 BCAKOH CBA-
31 ¢ KaKUM-IH60 BHeIIHUM npeameroM. O6o3HavaeTCA OHO TaKk#me UMeHeM
(NPOJoANCUMEALHOCTTLD).

OTHocHUTeNnbHOE, MHUMOE U OGBIKHOBEHHOE BPEMA €CTb UYyBCTByeMasn
U BHEUIHAA, TOUYHAA WIN HepaBHAA Mepa NPoJoIAKUTEeNbHOCTH, KOTOPOH MBI
HoNb3yeMcA OOLIKHOBEHHO BMECTO UCTHHHOIO BPEMEHH; TAKOBLIL: Yac, JeHb,
MecHIl, Trof.

Hleno B ToM, 4TO eCTECTBEHHbIe IHH, KOTOPble Mbl OGBIKHOBEHHO, Kak
Mepbl BpEMEHU, CUUTAEM DaBHBIMHU, B AeHCTBUTENbHOCTH HE paBHbL. JTO
HEPABEHCTBO UCIPABIAETCA acTPOHOMAaMHU, U3MEDPAIOUIUMU JIBHKEHHE He-
OecHBIX Tel, COTJacHO MpaBUIbBHOMY BpeMeHd. Bo3aMomHO, YTO paBHOMED-
HOTI'0 JIBHKE€HHA, KOTOPbIM MOKHO 6bLi0 6bI TOYHO U3MEPATL BPEMHA, HET,
a BCe OBMMKEHHA MOIYT ObITb ycKopeHbl Wiu 3amMeanenbsl. Ho abcorommuoe
BpeMA He MoskeT ObITb U3MeHeHo B cBoeM TedeHud. OfHa U Ta ke Mpopol-
HMUTEIBHOCTb U OJHO U TO K€ COCTOAHHE COOTBETCTBYIOT CYLIECTBOBAHUIO
Bcex Belleil, 6e3pa3/MMyHO, CKOPHI JU JBUMEHNA, MeANEHHbI I UIH PaBHEBI
HYIOb.

2. Ramercn, Kak 6yTO B IpUBEJEHHBIX BhIlle 3aMedanufax HeioToH Ha-
XOAUTCA elle MOJ BAMAHUEM CpelHeBeKOBOH dhulocodhuu, 6YITO OH UsMEHUL
CBOEMY HAMEpPEeHUI0 UcclefloBaTh ToNbKo akmuueckoe. Ecnu Bemb A us-
MEHAETCA €O BpeMeHeM, TO 3TO 03HAYaeT TONbKO TO, YTO YCIoBUA Bemu A
3aBUCAT OT yciaoBuil Apyroii Bemu B. Hone6anua maATHUKA MPOUCXOIAT
80 6peMeHl, €C €r0 OTRIOHEHUA 3dsucam oT mnodoxkeHuA 3emau. Tax kax
npu HabIIOZeHUH MaATHUKA HaM HeT HaJoOHOCTH IPUHUMATh BO BHUMaHUE
3aBUCHUMOCTb OT MOJNOMEHHUA 3eM/IM, a MOMEM CPaBHUBATb €ro C KaKoii-
160 Apyroil Bewbio (COCTOAHUA KOTOPOiA, KOHEYHO, OMATH-TAKH 3aBUCAT
OT TOJ0MEHUA 3eMIIH), TO Jerko MoIy4YaeTcHd WLIO3UA, 6y ITO BCe 3TH Be-
U HecyllecTBeHHbl. MbI MomkeM Jame, HaOMOJaAd MaATHUK, COBEPLIEHHO
OTBIEYbCA OT BCEX OCTAJbHBIX BHEUIHUX Belleil U Mbl TOTJa HaXoZUM, YTO
IUVIA KakAOTO MOJOKEHUA Halld MBICIH U OLIYLIEHUA Apyrue. BemeacTrue
3TOT0 KameTCHA, UYTO BPEMA €CTh HEUTO ocobeHHOe, OT TeUYeHUA KOTOPOro
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3aBUCHT IoJIOMeHHe MafATHUKA, MemIYy TeM KaKk BelllH, KOTOpble MBI CBO-
601 HO IPUBJIeKaeM JIJIA CPABHEHUA, UT'PalOT Kak OyaTo cayyvaiiHyo podab. Ho
MbI He JOJHBI 3a6bIBaTh TOTO, YTO BCE BEIIM Hepa3pbIBHO CBA3aHbI MEHIY
o600 M UTO CaMH MEI CO BCeMH HAIIMMH MEICJAMH COCTaB/IfeM JHIIbL YacTh
npupoAbl. MBI COBepIIeHHO He B COCTOAHHMM U3MEPAMb 6pemeHem U3MeHe-
HUe Bemeil. HanpoTuB, BpeMsA ecTh aGCcTpakIUA, K KOTOPOM MBI NPUXOIUM
yepes MOCPEJCTBO U3BMEHEHHUA Bellleil, IOTOMY UTO Yy HAC HET HUKAKOH onpe-
desennoll Mepbl, 00 BCe OHU Memay coboo cBAzaHbl. MEI Ha3bIBaeM paB-
HOMEPHBIM TAKOe ABHKEeHHE, B KOTOPOM paBHbIe NMpPHpAMeHUA MYTH COOT-
BETCTBYIOT PaBHBIM IIPUPANIEHHAM IIyTH JPYTroro JIBUMEHHH, BEIOPAHHOTO
1A cpaBHeHuA (BpameHue 3eMin). [ BuseHHe MOkKeT GbITh PABHOMEPHEIM
OTHOCHUTEJNbLHO JIPYToro JBu#eHHA. Bonpoc, paBHOMEpPHO /U [IBUHEHHE Cd-
MO No cefe, He UMeeT HUKAKOro cMmbicia. B Taxkoil #e Mepe MBI He MOKeM
TOBOPHUTH 00 «abCoMIOTHOM BpPeMeHH» (He3aBHCHUMO OT BCAKOI'0 U3MEHEeHHH).
JT0 abCoMOTHOE BpeMA He MoKeT ObITh H3MepeHO HHKAKHUM JBHMKeHHeM
¥ [I03TOMY He HMeeT HMKAKOr'o HU IIPaKTHUYECKOI'0, HU HAY YHOI'0 3HAYEHHUHA,
HUKTO He BIpaBe CKa3aThb, UTO OH UTO-HUOY/Ib O TAKOM BPEMEHH 3HAaeT, 3TO
npasjiHoe «MeTa(u3ndyecKroey MOHATHE.

Yrto HalM nmpegcTaBieHUA BPeMeHH M0JYYalOTCA BCJAeACTBHE B3aHM-
HO# 3aBUCUMOCTH Bellleil, 6b110 ObI He TPYAHO JI0Ka3aTh U IICUXO0JOTHUYECKH,
H MCTOPMYECKH, H (PUIONOTHUYECKH (pa3aGopoM Ha3BaHM Pa3iMUHBIX MPO-
Me’KyTKOB BpeMeHHM). B Hawmux npeicraBieHHAX BpeMeHM HAXOMUT CBoOe
BhIpaxeHHe camad riybokafd U caMmas obmasa cBA3b Bellled. Kcau npoucxo-
OUT JABHUMEHHE BO BPeMEHH, TO OHO 3aBHUCHUT OT ABHMEHHA 3eMJIH. ITOMY
He MPOTHBOPEUHT TO, YTO MeXxaHHYeckHe aBHMeHUA o6paTuMbl. Heckonbko
lepeMeHHBIX BeJIWUYMH MOTYT TaK 3aBUCeTh APYT OT Apyra, 4To B OJHON
rpylie UX MOryT IPOMCXOAUTh H3MEHeHHA, B TO BpeMsA, KaKk B OCTalbHbIX
HUKAaKMX H3MeHeHUH He OniBaeT. [Ipupoga mopo6Ha mamwube. OThelabHbIe
yacTH ee B3aMMHO ollpegedadoT apyr apyra. Ho B To Bpems, kak B MalllMHe
MOJIOKEHHE OJHOM 4YacTH ONpejelAeT MOJ0MKEHUA BCEX OCTAIbHBIX YacTeH,
B IIpUpPOJie CYMEeCTBYIOT Gosiee CI0MHbIE COOTHOUIEHHUA. ITH COOTHOIIEHHA
JIyullle BCero pejicTaBlAATE cefe B BUJle H3BeCTHOIrO UKC/IA 71 BEJIUYHH, y10B-
JeTBOPHIOIUX MeHblleMy 4Yuciay n' ypaBHeHuid. Ecau 661 n = n', 10 npu-
poja He 3Haja 6bl uaMeHeHud. IIpu n’ = n — 1 ogHa BelMuHHA onpejeIAeT
Bce ocTanabHble. Eciu 661 B Ipupojie CymecTBOBAJIO TaAKOe COOTHOIIEHHE, TO
¥ BpeMA ObLI0 ObI 00paTUMO, eCaIU ObI TOJBKO 3TO ObLIO JOCTHMHUMO OJHUM-
eJUHCTBEHHBIM JBHeHHeM. VICTHHHOe Ke MoJo;KeHHe Belllell XapaKkTepH-
3yeTcd Jpyroil pasHOCThIO Me#ay m M 7'. BelM4YMHEI onpejeldioT APYT
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IpyTa ToJdLKO YacTHYHO, HO OHH COXPaHAIOT GAILIIYIO HeolpeaeleHHOCTh
uiu cBoboy, ueM B mociefiHeM ciayuae. Mbl caMu 4yBCTBYeM cebA Takum
RJIEMEHTOM MPHUPO/Ibl, YACTHIO OMpeJel]eHHbIM U YacThio HeompeJedeHHbIM.
Mockoabky auilib 0HA YaCTh U3MEHEHHIt, TPOUCXOJAINIUX B IPUPO/E, 3aBU-
CHT OT HAC W MoeT GbITh HAMH BOCCTAHOBIEHA, BpEMA He MpeJcTaBIfAeTCA
HaM 06paTHMbIM M IPOTEKIIEro BpeMEHH Mbl BEPHYTH HEe MOMEM.

loBops KpaTKO U OGIENOHATHO, Mbl TIPUXOAKUM K TPEACTABIEHHIO Bpe-
MEHM Yepe3 MOCPeACTBO CBA3M COAEPMMAHMA TOJA HAIIMX BOCTOMHHAHUM
¢ cojep:aHueM nouA HAamKX BocnpuATuil. Korga Mbl TOBOpUM, UTO BpeMA
MpOTEKaeT B OMpe/eleHHOM HaNpaBlIeHHH, TO 9TO 03HAYaeT, uyTo Gusuyec-
KMe, a cjeJoBaTelbHo M GU3HOIOTHUYECKHE, MPOIECcChl MPOTEKAIOT TOJdbKO
B OJHOM OIpejieJeHHOM Hanpabieduu'. Bce pasHocTH TeMIlepaTyp, BJeK-
TPUUYECKOTO TIOTeHIMa/la, Pa3HOCTH YPOBHEH Boobile, IpejJjocTaBleHHbIe ca-
MuUM cebe, cTaHOBATCA He GOJbIIMME, a MeHbIIMMHU. PaccMoTpuM IBa mpego-
CTaBIEHHBIX caMUM cefe compuKacalonUXCA Tejla HepaBHOU TeMIepaTyphl.
3Iecb MOTYT CTOJNKHYTBCA TOIAbKO G0JbIIKME PA3HOCTH TEMIEparyp B moie
BOCTIOMHUHAHMI ¢ MEHbIIMMH B MoJie BOCHPUATHH, HO He HaoGopor. Bo Beem
HTOM BhIpaxkaeTcf TolbKo cBoeo6pasHasn ray6okas cBaAsb Bemter. Ho Tpebo-
BaTb Ve 3/1eCh MOJHOr0 BbIACHEHHA 3HAYUT MPEABOCXHUINAThL MO MPUMEPY
CeKyIATHBHOM duirocoduu pesyabTaThl BeX ClelUalbHbIX HUCCIeJoBaHUN
GyAyuiero, T.e. MPEIBOCXHUINAThL COBEPIIEHHOE eCTeCTBO3HAHHUE, Pa3BUTHE
KOTOPOTO 3aBEPIINIOCD.

Moxpo6uoe paccymaenue o gusauorozuveckom BpeMeHH, 06 ONyIeHNH
BPEMEHH M 4YacThiO0 Tamme o @usuveckom BPeMeHH MOMHO HAWTH B JpY-
roit moeit kuure («Ananus omymenuity, uzl. C.A.Crupmynra). Kar npu
M3YYEHHUHU TPOIECCOB TEMIOBLIX MBI BLIGMPAaeM B KauecTBe Mephl TeMIepa-
TYpPbl HEKOTOPBIH MapaielbHbIil 0WYULeHUI TEINIOTH NPoussoavHbil (Tep-
MOMETPHYECKMI) 06beM, CBOGOIHBIH 0T HENOIJAI0MUXCA KOHTPOIIO Hapy-
IeHUH oprada om[YHIEHUH, TaKk Mbl M0 AHAJOTHMYHBLIM MPUUYMHAM BhIGHpa-
eM B KayecTBe Mepbl BpeMEHH mapalliielibHoe OMYIIeHHIO BpeMeHH U npo-
ussoavHoe deuxcenue (yroa BpamleHHA 3eMJIH, IyThb MPELOCTABICHHOIO ce-
6e camomy Teda). Ecau Bmoiane yACHMTHL cebe, 4TO A€N0 HAET TOJAbKO 00
YCTAHOBICHUH 63QUMHOL 3ABUCUMOCTIY MEN 1Y ABICHUAMM, KaK A 3TO yKa-
3a1 eme B 1865 rogy («Ueber den Zeitsinn des Ohresy, Sitzungsber. d.
Wiener Akademie) u B 1866 roxy (Fichte’s Zeitschr. f. Philosophie), To Bca-

10 ¢usuonornyeckoil NMpupose OUyIeHHil BpeMeHH U MPOCTPAHCTBA CM. «AHATU3
omymenuiiy (Han. C. A. CkupmynTa).
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Kue MeTadusndeckue HegcHocTU ucuezaioT. (CM. Epstein, «Die logischen
Principien der Zeitmessungy, Berlin, 1887).

B apyrom mecte («Principien der Wirmelehrey, ctp. 51) a nonbitanca
noKka3aTh, Ha YeM OCHOBaHAa €CTeCTBeHHafd CKRJIOHHOCTL 4elOBeKa TUIIOCTa-
3UpOBaTh CBOM LiIeHHLIe JJf HEero MOHATHUA U B 0COOEHHOCTH Te, K KOTOPLIM
OH MpHILe] UHCTUHKTUBHO, He 3HaA UCTOPUU UX Pa3BUTHA. Paccymjienud,
OTHOCAIIKMECA TaM K MOHATHIO TeMIlepaTyphl, Jerk0 MOTYT ObIThL NepeHe-
CeHbl X Ha NOHATHUA BpeMeHHM U OOLACHAIOT NPOUCXO#JeHHe HLIOTOHOBa
«abCcoOMOTHOTO BpeMeHM». YKa3bIBaeTCA 3JeCh TaKMe W Ha CBA3L MOHATHA
SHTPOIKMH C HeOGpPaTUMOCThIO BpeMmeHH (cTp. 338) M BLICKA3BIBAETCH TOT
B3rJAJ, YTO SHTPONUA MHUpA, eclK Obl oHA BOoOLle Moriaa OLIThL ONpeeneHa,
JdeliCTBUTeNLHO MpejcTaBifna 6bl HEKOTOPLIH poja abCcoMOTHOR Mephl Bpe-
MeHu. HaroHell, A Jon#eH 3JeCh YKa3aTh ellle Ha paccy#Jenud [lernonbara
(Das Gesetz der Eindeutigkeity, Vierteljahrschr. f. w. Philosophie, 1894,
crp. 146), Ha RKOTOpLIe i OTBeUy B JPYyroM MecTe.

3. Hopo6ubie #e B3rnagel Hbl0TOH pasBUBaeT He TONLKO HacyeT Bpe-
MeHH, HO K HacueT NPOCTPaAHCTBa U ABUMseHUA. [IpUBeeM ONATEL HECKONBLKO
XapakTepHBLIX MeCT.

«II. bnarogaps cBoeli npupoje ¥ BHe CBA3U ¢ KAKUM-HUOYAbL BHELIHUM
npeJMeTOM abCON0THOE MPOCTPAHCTBO OCTAeTCHA BCerja paBHBIM U Helo-
ABHUHHBIM.

... OTHOCHTeNLHOE TPOCTPAHCTBO €CTh Mepa MK NMOABH#HAA 4acTh
epBoro, T.e. abCONOTHOTO MPOCTPAHCTBa, KOTOPOE HAllK YyBCTBa 0603Ha-
4aloT €ro MojJo#eHueM OTHOCUTeNLHO JPYTHUX Tel U OOLIKHOBEHHO MPHHHU-
MaloT 3a MPOCTPAHCTBO HENOJBUMHOE.

VI. A6conioTHoe ABUMEHHE €CThL NepeHeceHHe Tela U3 oJHOro adco-
JIOTHOTO MecTa B [IpYyroe, a OTHOCUTENLHOE [BU#eHHe eCTh IepeHeceHUe
Tella U3 OJHOTO OTHOCHUTEILHOTO MeCTa B Apyroe.

Tar MBI, ¥ He 6€3 yJ06CTBa, MOJAbL3yeMCA B 00JaCTH YelOBeUeCKUX OT-
HOLIEHUI OMHOCUMEeAbHLMU MECTAMU U JIBUMKEHUAMU BMECTO A6COAIMHDLT,
B YUYEeHHH e O PHPOJe NPUXOAUTCA abCTparupoBaTh Halld 4yBcTBa. Jleno
B TOM, YTO MOeT OKa3aThCH M TaK, YTO He CYLIeCTBOBAJIO HU OJHOTO Aeil-
CTBUTEJILHO NOKOALIETOCA Tejla, K KOTOPOMY MO#HO 6bL10 ObI OTHOCUTH BCe
MecTa M [IBUMEHUA.

JelicTBylOIUMY NPUYKMHAMM, H3-3a KOTOPBIX abCONIOTHLIE U OTHOCH-
TelbHLIE [BUMEHHA pa3iNuyuHBl Me#Jy co000, ABIAIOTCA 1eHTpOOeH Hble
CHIbI, HampaBleHHBIe OT OocH ABU#eHUA. IIpH ABHMEHHH B Kpyre TOMLKO
OTHOCHTENBHOM 5TH CHIBI He cymecTBYIOT. Ho oHM 6bIBalOT Goiblle HIH
MeHLIlIe, B 3aBUCUMOCTH OT BeJIHWUYHMHBI a0COIIOTHOTO IBUMEHUA.
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IlogBecuM, HalpuMep, cocyld Ha oueHb AIMHHON HUTH, GyJeM ero Bpa-
IaTh MOCTOAHHO B KPYTe, MOKa HUThH He 3aKPYTHUTCA OYeHb CHIBLHO, U, Ha-
HONHHB COCY] BOAOH, IPHBEIeM COCYA B cCOCTOAHHUE MTOKOA. Ecnu noa meiter-
BHeM MI'HOBEHHOH cHIbI cocyq GyeT NpHBedeH B IPOTHBONIONOKHOE KPYTO-
BOe JBHKEHHE U 3TO ABHMmeHHe GyfeT MpoAoNKAaTbCA AONC0, a HUTH OyaeT
pa3zBopauMBaThLCA, TO MOBEPXHOCThL BOABI OyeT cHauala IJIOCKOH, Kark Jo
JOBH#EHHA COCy/a, HO MOTOM, KOrjJa CHjia HauHeT NOCTeNeHHO JeHcTBOBaTh
Ha BOAY, cOCYM AelicTBYyeT Ha Hee TaK, YTO OHA HAUHMHAET 3aMeTHO Bpa-
maTbes obpaTHo. OHa MOCTeNeHHO OTAANAETCA OT CEPEANHBL, NOJHUMAETCA
Y CTEHOK cocyja U TakHM o0pa3oM o0pa3yeT HEKOTODOE Mojoe yriay6neHue.
(3TOT omBIT A mMpogenan cam).

Buauane, Korma omuocume.abHoe NBUAKEHHE BOJALL B cocyae Gblno Ham-
O0NBIINM, Boa He ofHapy:KHBala HH Majellllero CTPeMIeHHA YJalUuThCA
oT ocu. OHa He cTpeMuIach NPUOIU3UTLCA K Kpalo, HOAHUMAACh BIOIh CTe-
HOK, a ocTaBanach MIOCKON U ucmuHHoe Kpyroobpa3Hoe ABHKEHHE JI0 3TO-
ro emle He HauwHanochk. Ho moToM, Korjga oTHocHTeNnbHOE IBHMEHHE BOMABI
CTallo YMEHBIIAThCA, €€ MOAHATHE [0 CTeHKaM COCy/a cTalo YKa3hlBaTh Ha
CTPeMIeHHe YIaTHTbCA OT OCH, KAKOBOE CTPEMIIeHHEe YKa3bIBalo Ha BCeBO3-
pacTamwlllee uCmuHHoe KPYTroBoe IBHAKEHHE BOJbL, MOKY/Ia 3TO IBUHEHHe He
cTallo, HaKoHell, HaUGONBIINM, KOT/Ia BoJa caMa 0mHOocUmMeAbHo Haxoaunach
B COCY/ie B COCTOAHHH IMOKOA.

BopouewMm, y3HaBaTh ucmuHHbie NBUAKEHNA OTAeNbLHBIX Tel H pa3inyaTh
HX OT MHUMbBLL OUeHb TPYJHO, MOTOMY UTO YacTH TOT0 HEMOABHMKHOTO MPO-
CTPaHCTBA, B KOTOPLIX TeNa AefCTBUTENLHO ABUKYTCA, HE MOT'YT OBITh Uy B-
CTBEHHO TO3HAHKL.

lleno ogHako He BHonHe Ge3HanexHo. /leno B ToM, UTO HeoOXOTUMEIE
JUIA 3TOTO BCIOMOraTelbHbIE CPeJCTBAa MOI'YT ObITh MONYUYEHBI YacThIO U3
MHHUMBIX JIBUREHHH, KAKOBLI ObI HE OBLIM HX OTIHMYUA OT HCTHHHBIX, yac-
ThIO € K3 CHI, KOTOpbIe Jle/KaT B OCHOBE HCTHHHBIX JBHMEHHIl, Kak deit-
CTBYIOLUIMe MpUUMHbL. Eciam, HanpuMmep, cBA3aTb HUTHIO JBa Illlapa, Haxo-
JALTUXCA HA JaHHOM PacCTOAHHH APYT OT APYra, ¥ Tak BpallaTh HX OKO-
710 0OBIUHOTO IIeHTPa THMECTH, TO 110 HATA¥EHHIO HUTH MOMHO 3aMETHTH
CTPeMJeHHEe [IapOB YAAIUThCA OT OCH JABHMKEHHA, H OTCIOJa MOMKHO pac-
CYHTATh BENHUYHHY KDYTOBOI'O JBHeHHA. EclH Temepb 3acTaBUTh OJHO-
BpeMeHHO feficTBOBaTh Ha 06e CTOPOHLI IPOU3BOILHBIE PABHBIE CHIIBI, UTO-
Obl YBETHUYUTh HIH YMEHbIIHUTh KPYTOBO€E JBHKEHHE, TO [0 YBEIHUEHHOMY
HUIH YMEHbIIeHHOMY HaTAMKEHHIO HHTH MOKHO Oblno GbI Y3HATh yBelHue-
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HHMe UIH yMeHbIlIeHNe IBUKEeHHUA, a 0TClofla, HaKoHell, MoskHo Oblilo 61 Hail-
TH Te CTOPOHBI 11apOB, HA KOTOPbIE AOMMHBI JefiCTBOBATh CHIBL JNA TOIO,
4yToObl ABH#EHUE HaHCHIbHeHIINM 06pa3oM yBelHUYHBAalOCh, T.€. CTOPOHY
3alHIOI0 MK Ty, KOTopad cleqyeT 3a KPYToBbIM ABHMimeHHeM. Ho pas 6bi-
Ja 6bl y3HaHa MMEHHO 3Ta clelylollad 3a KPYIOBBIM JBHMEHHEM CTOpPOHA
¥ NMPOTHUBOMNOIO#HAA ell, Npe/llleCTBYIOWAA 3TOMY ABHMEHHUIO, TO ObLIO ObI
HalijleHo M HanpaBieHKe JBUeHnA. TakuM o6pa3oM MoHO ObLI0 OB HAUTH
BeJIMYHMHY W HalpaBleHHe 3TOI'0 KPYTOBOI'O JBUMEHHUA B KamaA0M OeCcKOHeu-
HO OONBIIOM NMYCTOM MPOCTPAHCTBE, Jame €clu Obl TaM He ObLIO HUYEro
BHEIIHEr0 ¥ 3aMeTHOIr'o, IPHU NMOMOLIK 4Yero MOHO Oblio Obl CPaBHUTH IlIa-
pBD.

4. Bpan nu ecTh HeOGXOAMMOCTh 3aMETHTh 3/1eCh, UTO H B MPHBeeH-
HBIX 3]ech paccyiaeHuaXx HbIO0TOH U3MeHAET cBOeMY HaMePeHHUI0 Hccleflo-
BaThb TONbKO gaxmuyeckoe. 06 aGCOMOTHOM NPOCTPAHCTBE M afCOMOTHOM
JBHMKEHHHM HMKTO HMYEro cKa3aTh He MO#MeT; 3TO YUCTO abCTpaKTHHIE Be-
I, KOTOPHIE HA ONBITe 0GHAPYMEeHBl 6LIThL He MOr'yT. Bee Hamu ocHOBHEIE
NPUHLKINBl MeXaHUKH NMPeACTaBIAIOT co0olo, Kak 3To OblIo yue noapoOHO
NOKa3aHo, JaHHbIE ONbITA 00 OTHOCHTENbHBIX MOJOMEHHAX M [BUMEHHAX
Ten. He cieiyeT 1 HEBO3MO{HO NMPUHUMAaThL X 6e3 MpoBepKH B 0b6IacTAX,
B KOTOPLIX HX B HACTOAIlee BpeMA NPHU3HAIOT mpaBunbHbIMH. HukTo He
BIIpaBe pacllUPATH cdephl JefCTBUA 3TUX OCHOBHBIX NIPHUHIMIIOB 3a NMpeje-
Ibl onbiTa. Takoe paciiMpeHnue jane GeccMbIcIeHHO, MO0 HUKTO He cyMeln
Obl HAHTH eMy NpPHUMeHeHHe

Ilepeiigem Tenepsb k noapodHocTAM. Korga Mbl roBopuM, uto Telo K
U3MeHAeT CBOe HalpaBleHHe M CKOPOCTh TONbKO NMOA JAeHCTBHEM [pYyro-
ro tenra K’', To Mbl BOBce He MOmeM NPUATH K 3TOMY MO3HAHHIO, €CIH
HeT uanuuo apyrux ten A, B, C, ..., OTHOCUTENbHO KOTOPHIX MBI CYIUM
o aBueHuu Tena K. Takum obpa3om, MBI o3HaeM cOOCTBEHHO HEKOTOPOe
otHomenve Tena K & tenam A, B, C, ... . Eciu e Mbl BAPYT abcTpa-
rupyem Tena A, B, C, ... ¥ XOTUM roBOpUThL 0 Tene K B a6CcomoOTHOM
NPOCTPaHCTBe, TO MBI COBeplIaeM [BOHHYIO omUOKY. Bo-mepBBIX, MHI He
MoO:KeM 3HaTh, 4To OyaeT AdenaTh Teno K mpu otcytersuu ten A, B, C, ...
Bo-BTOpHKIX, ¥ Hac He 6blIO OBl COBCEM CPEACTB CYAHTH O TOM, UTO Aela-
eT Teno K, ¥ NpOBepUThH Hallle cy#eHHe 00 3TOM, KOTOPOe MO3TOMY M He
“Mello Obl HUKAKOI'o eCcTeCTBEHHOHAYYHOIO 3HAYeHHUHA.

lIza rena K n K', neiicTBYA NpUTArUBalOMKUM 06pas3oM JpyT Ha ApyTa,
coobWwawT APyl APYr'Y YCKOpeHHA, o0paTHO NMpONOpLHOHaNbHBbIE MX Mac-
caM m, m', B HapaBleHHH COeIMHAOIIeH UX NHHUU. B 3TOM mpaBuie co-



196 Taasa IT

JepAUTCH He TolbKo oTHommenue Teld K u K’ gpyr g apyry, Ho U oTHollleHUe
HUX KR OCTalbHBIM TeqaaM. U6o B 3TOM mpaBuie cKa3aHO He TOJALKO TO, YTO

mxm'

Tea K u K’ MCNLITLIBAIOT ApyT OT ApyTa YCKOpeHHe s , HO H ToO,

2
r
yTo Telo K WUCHBITHIBAET B HANpPaBIEHUH COeJUHAIOMENH UX JUHUH yCKOpe-
!
HUE — ”ZL , a Teo K' — ycropenue —1—@, YTO MO#eT GbITh YCTAHOBIEHO
r r

TOABLKO B cllyuae NpUCYTCTBUA elle JPYTUX Tell.

JIBuene Kakoro-HUOy b Tesa K Bcerja MoeT GBITH OlleHEHO TOMbKO
no oTHoIeHuIo Kk Apyrum Teaam A, B, C, ... Tak kak B HalnieM pacnopsie-
HUHM Bcerja uMeeTcH J0oCcTaTOYHOe YHACI0 HEMOJBHHBIX IPYT OTHOCHTENbLHO
JIpyTa WM JUIbL MeJ1eHHO U3MeHAIOWHUX CBoe NojNoMeHue Tell, TO Mbl BOBCe
He OTpaHUYeHbl TIPU 3TOM OJHHM onpedeneHHblM TEIOM U Mbl MOMEM IoTe-
peMeHHo abcTparupoBaTh To oJHO, To apyroe. OTcioga U BO3HUKIO MHEHHE,
6ynTo 3TH Tesa Booblle 6e3pa3iiUHbL.

Bouio 661 Boamo#HO, uTOGLI U30aupoBanibie Teaa A, B, C, ... . urpamu
JUIIL CAydyaiiHylo PoJb NPU olpefeleHUU NBUeHUA Tejda K, uToOLl IBU-
seHUe OBLIO ompeleleHo cpedoll, B KoTopoii HaxoguTcA Tedo K. Ho Toraa
6bLiI0 661 HeoOXO0MUMO 3aMeHUThL abconioTHoe npocTpancTBo HbioToHa 3Toit
cpefoii. dToro mpeactapieHud y HbioToHna pemuTennto He 6bui0. K Tomy
e HeTPYHHO [oKa3aThb, UTO BO3AYX He eCTb 3Ta cpelia, olipeleldiolias
nBusende. [Ipumaocs 66 MOATOMY NMpPeaCcTaBIATDL cebe Kakylo-HUOY b Opy-
T'YIO HamoJHAOWYI0 MUPOBOE NPOCTPAHCTBO CPely, 0 CBoiicTBaX KOTOPOM,
Kak ¥ 0 JMHAMUYECKOM ee OTHOIIEHUU K HaXOMAWUMCA B Hell TelaM, MBI
B HacTosAllee BpeMA Majo 3HaeM. CaMo mo cebe Takoe COOTHOIIEHHE He He-
Bo3Mo#HO. HoBelimmuMu rugpoguHaMUYecKUMU HUCCIEJOBAHUAMH yCTaHOB-
JeHo, UTO TBepjoe Tel0o B #MUIKOCTH, CBOGOAHOI OT TpPeHUA, UCILITHIBAET
COMPOTHURIEHUE TOJABKO B clyuae uidmeHeHus ckopocTH. llpaBpma, sTOT pe-
3yJdbTaT TeopeTHUeCKHU BLIBeJeH U3 MpelcTaB/leHUA UHepIIUU, HO eT0 MO3-
HO, Hao6opoOT, paccMaTpuBaTh U Kak MEePBBL (akT, U3 KOTOPOro cilelyer
HUCX0AUTDb. Ecau 6bl mMpakTHUeCKH ¢ 3TUM MpeAcTaBlIeHHEM NMOKYyAa HUUe-
ro ellle AOCTHYL HEBO3MOMHO OLLIO, TO BCe e ocTaBajach Obl Hajemaa,
YTo MBI B OyAyileMm Oodblile elle y3HaeM o0 3Toif TUNOTeTHUYECKoH cpefe,
U C ecTeCcTBEeHHOHAyUHOH TOYKH 3peHUA OHA Bce ellle Oblia Obl Hosee 11eH-
HOH, YeM pHCKOBaHHadg MbICAL 06 abCodOTHOM MpocTpaHcTBe. Ecau Mbl
NpUMeM BO BHMMaHHUe, UTO Mbl He MOMEM yCTPaHUTL HU30JMpPOBaHHLIE Te-
na A, B, C,... u, ciiefoBaTellbHO, ONMLITOM HUYETO HE MOMEM PEMIUTh OT-
HOCHTEJNbHO UX CYLWECTBEHHON WIM ciydaitHoil poJau, YTo 3TH Tesa [0 CHX
nop 6bLIM €JUHCTBEHHLIM U HOCTATOUHBLIM TaKie CPeNCTBOM A OPUEHTH-
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POBaHUA OTHOCHUTENLHO IBHKEHUN U JUTA ONHCAHUA MeXaHHUeCKUX GaKToB,
MBI OpHJeM K TOMY 3aKIIOYEHHIO, YTO MOKY/Ja MONe3HO NPHHHMATh, 4YTO
JABUKEHHA OMpPeNeNAIOTCA STUMH TelaMH.

5. PaccMoTpuM Tenmepb TOT MyHKT, Ha KoTopoM HbioToH ¢ Goxpmmm
npaBoM Kak GyITO OCHOBLIBAETCA B CBOHMX PAa3lIHUEHHAX OTHOCHUTEIBHOTO
U a6COMOTHOrO ABH#eHHN. Fean 3eMisa uMeeT abcoarwmHoe BpalleHUe OKO-
70 cBoeil ocH, TO B Heil pa3BHUBAIOTCA NEeHTPOGEMHBIE CHILI, OHA CIUTIONH-
BaeTCHA, YCKOPeHHEe TAMECTH YMeHbIIaeTCA Ha BKBATOp, IIOCKOCTh MAaAT-
Huka @yro moBopaunBaeTca U T.A. Bece 3TH ABJeHHA Hcue3aloT, ecld 3eM-
JA ocTaeTcA B IOKOe, a OcTalbHBEIe HeGecHBIe Tela BpamaloTcA OKONO Hee
B afcOMIOTHOM JBHMEHHH, Tak YTO B pe3yibTaTe MOTyYaeTcA TO ke camoe
omHocumeavHoe BpameHne. Tak OHO MPOHUCXOAUT, MpaBia, IPH TOM YCIO-
BHH, eClH 3apaHee HCXOMAT U3 MpeJcTaBieHUA afCcOMIOTHOrO MPOCTpPaHCT-
Ba. Ho ecniu MBI He XOTHM OCTaBAATH MOYBHI GaKTOB, TO MBI 3HAEM TOJIbKO
O MPOCTPaAHCTBaX U JIBUMEHUAX omHocumeasHbx. ean abecTparupoBaTs He-
H3BECTHYIO M HEeNPHHHMAaeMYlO0 BO BHHMaHHe CPeJy MHPOBOIO MPOCTpaH-
CTBa, TO — OTHOCHUTENbLHO — JBHKEHHA B MHPOBOH CHCTeMe, U C TOUKH
3peHuda yuenus IlToromen, ¥ ¢ TOUKHM 3peHHA yueHHA KomepHuKa, OTHH
U Te ke. 00a y4YeHHA TaKKe OHHAKOBO NpasuibHbl, HO TOCHeIHEE TOIb-
Ko mpoie U npakmuiHee. CHcTeMa MHpa HaM He JaHa deadxcdel ¢ 3eMiel,
NOKOANIEHCA U BpalaolleiicA, a T1aHa TOJALKO 00Ha¥#dbl ¢ ee eMHCTBEHHO
NOAAAIOMHUMUCH ONMpeqeleHHI0 OTHOCHTENbHEIMH IBH#EeHHAMHU. MBI mosTo-
MY He MO#eM cKazaTh, UTo 6b110 651, ecd 661 3eMiA He Bpamjaiack. Mel Mo-
#eM eJJHHCTBEHHHBIH MaHHBIH HaM ciayuail 00BLACHATEL Pa3dHUHBIM 06pa3oM.
Ho xorpa Hamu o6bACHEHHA TAKOBEI, UTO OHH OKa3LIBAIOTCA B NPOTHBOpE-
IHH ¢ JAHHBIMH OMBITa, TO HMEHHO Mbl HeMPaBHIALHO 00bAcHAeM. OcHOBHEIE
NPUHIUIIEL MEXaHUKH MOI'YT OBITH IO3TOMY TaK COCTaBIeHBI, YTOOH H MpPH
OTHOCHUTENbHHIX ABHAEHHAX IOMYUATHUCh [eHTPOGesKHbIE CHIIBIL.

OneiT HeitoToHa ¢ BpamaonyUMca cOCY0M ¢ BOJIOH MOKAa3bIBAET TOILKO
TO, UTO OTHOCHUTeIbHOE BpallleHHe BOABL 110 OTHOMIEHHIO K CMEHKAM COCY-
da He mpoby:kaaeT 3aMETHBIX NEHTPOOEMKHBIX CHI, HO UTO 3TH HOCTeJHHE
npoOy:al0TcA OTHOCHTENLHEIM BpallleHHeM [0 OTHOMIEHHIO K Macce 3eMIIH
U OCTalbHBIM HeOecCHBIM TelaM. HHKTO He MOKeT cKa3aTh, Kak MpOTeKal
Obl ONBIT, eclK 6Bl CTEHKH cOCy/la CTAHOBHIHCH Bce TONIIE W MacCHBHee,
MoKa, HaAKOHell, TONIMIMHA HX He AOCTHIIA Obl HecKOMbKHUX MuAL. Hammrno
nepea HAMH TOJLKO OJHMH OMBIT U HaM OCTAeTCA NIPHBECTH €ro B corjacue
€O BCEMH OCTANbHBIMH H3BECTHBIMHU HaM haKkTaMH, HO He ¢ MPOU3BOJLHBEIMH
CO3TaHUAMM Halllell paHTa3uH.
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6. ¥ Hac He MomeT ObITh COMHEHUN HacuyeT 3HaAUeHUA 3akoHa WHEp-
I1H, eCclId Mbl BCTIOMHHM, KaKk OH Obl1 HaiigeH. ['anuieii BnepBele 3aMeTHI
HEeM3MEeHAeMOCTb CKOPOCTH U HampaBleHUA Tella OTHOCHUTEIbHO Bellleil Ha
3eMne. BonbIIMHCTBO 3eMHBIX JBUKEHHUIT OBIBAIOT CTOIb Maloil MPOJOIMKU-
TEJIBHOCTH U MPOTAMEHHOCTH, YTO HET BOBCE HAJOOHOCTH MPUHUMATH BO
BHUMaHHe U3MeHeHUA CKOPOCTH MOCTYNATeIbHOr0 IBHKEeHUA 3eMIH OTHO-
CUTEJNbHO HeOeCHBIX Tell, Kak U BpallleHHe 3TUX ToclefHUuX. TonbKo B clIy-
yae Kanexo 6poleHHbIX Tel (IyJb), TpU KodeGaHuAX MaATHURa DyKO U T. .
OKa3bIBaeTCA HeOOXOAUMBIM MPUHUMATH 3T0 Bo BEMMaHue. Horga se Helo-
TOH MOMBITAJICA NPUMEHUTH K CUCTeMe IMJIaHeT MPUHIUIEI MeXaHUKH, Hail-
JOeHHBIEe cO BpeMeHH ['amunes, OH 3aMeTHJI, YTO, HACKOIBKO BOOGIE MOMKHO
CYAUTD, MIJIAaHEeTHI B TAKOI e Mepe COXPaHAIOT Kak 6yATO CBOe HampaBleHHe
U CKOPOCTh OTHOCHTEILHO OUYeHb YIaleHHbIX, Kak 6yATO Gbl HEMOJBUMKHBIX
APYT OTHOCHTENBHO Opyra MUPOBBIX Tel (eC/id He IPUHUMATHL BO BHUMaHHe
JefCTBUI CHIT), RAK 3TO Aelal0T IBHKYIIHeCH Ha 3eMile Tela 0OTHOCUTENbHO
HENOABHKHBIX 06beKTOB 3eMiu. OTHOIIEHHE 3eMHBIX Tel K 3eMile MOMET
ObITH CBeJE€HO K UX OTHOLIEHUIO K OTAaleHHBIM HeGecHBIM TenaM. Ecnu 6w
MBI CTaId YTBEPXKIaTh, YTO MBI 0 OBHKYIIUXCA TellaX 3HaeM Goiblile, UeM
9TO JaHHOe B OMBITE OTHOLIEHUE UX K HeOeCHBIM TelaM, Mbl OCTYMHIU GbI
HevecmHo. lloaToMy, eciid MBI TOBOPUM, UTO TeJIO COXPaHAET CBOe HampaBile-
HHE U CKOPOCTBb B NPOCMPAHCINEE, TO B 3TOM 3aKJIIOYAETCA TOIBKO KPaTKOe
yKa3aHHUe Ha TO, UTO MPUHUMAaeTcA BO BHUMaHHe secy Mup. N3o06peTaTenb
NPUHIIMIIA MOET MO3BONUTHL cefe 3TO COKpallleHHe MOTOMY, YTO OH 3HaeT,
YTO OCYIIECTBIeHHE 3TOT0 YKa3aHUA 0ObIKHOBEHHO He BCTpPevyaeT HUKAKUX
sarpynHeHuil. Ho oH HUKaK He MOMeT MOMOYb, KOrJla TaKkWe 3aTPyIHEHUA
BCe K€ BO3HUKAIOT, KOrga, HanmpuMep, HeoOXogUMbIEe HENOABHKHLIE APYT
OTHOCHUTENBHO ApYyra Tela OTCYTCTBYIOT.

7. BMecTo TOro uTo6bl OTHOCUTH OBHKYIeecA Telo K K MPOCTPaHCTBY
(& KaKoH-HMOYIb CHCTeMe KOOPJAMHAT), MbI GyleM Temepb NPAMO paccMat-
pUBaTh ero OTHONIEHHE K me.adM MUPOBOIO MPOCTPaHCTBa, KOTOPHRIMH 3Ta
cHUCTeMa KOOPAWHAT TOJBKO M MOeT ObITb onpedenena. OueHb manexue
OpYT OT Opyra Tela, OBIKYI[HEeCA OTHOCHUTENBHO APYTHUX AaleKuX W He-
NOABUKHBIX TeJ C MOCTOAHHBIM HampaBleHHEM U MOCTOAHHON CKOPOCTHIO,
U3MEHAIOT B3alMHOe MeMay coO0I0 pacCTOAHUE NMPOMOPIUHOHAIBLHO BpeMe-
HU. MOMHO TaKKe CKa3aTb, YTO B clyuae OUEHb [JaleKUX Tel pacCTOAHUA
MeKAY HUMH, eCIH OTBIEYbCA OT AefCTBYIOMMNX IPYT HA ApyTa WIH OpYTruX
CHJI, U3MEHAIOTCA MPONOPIHOHAILHO 3TUM TeslaM. JIBa Tena, KOTOpbIe Ha He-
60NBIIOM PacCTOAHUU OPYT OT ApyTra JBUTAlOTCA ¢ MOCTOAHHBIM HalpaBbJle-
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HUEM U TOCTOAHHOU CKOPOCTHIO OTHOCUTENLHO APYTHX HEMOABMMKHLIX Tel,

HAXOJATCA B OTHOILIEHUH Oojee croxuoM. Ecan Mbl 6ymemM paccMaTpuBaTh

ofa Tena, Kak 3aBUCHMbIe APYT OT APYTa, €ClAd 7 €CTh PAcCTOAHUE MEMmKIY

HUMH, ¢ — BpeMA U a — HeKoTopaf MOCTOAHHAA BeAUUYWHA, 3aBUCAIIAA OT
d2r 1

2
HaNpaBIeHWH U CKOPOCTeil, Mbl TOJYUHUM: il [a2 — (%) ] OueBu-

HO, TOPa3fIo npouje u Haziadnee paccMaTPUBaTh 00a Tena, Kak He3aBUCHMbIE
APYT OT ApyTa, ¥ MTPUHUMATh BO BHMMaHWe HEM3MEHAEMOCThL UX Hampabie-
HHI M CKOPOCTEN OTHOCUTENLHO APYTUX HEMOABHMHEBIX Tel.

BMecTo Toro uto6ml ckasaTh, UTO HampaBleHHe M CKOPOCTh KaKoii-
HUOYAL Macchl fi OCTAIOTCA B MPOCTPAHCTBE TOCTOAHHBLIMHU, MOMHO TaKke
YIOTPeGUTEL BbIpameHne, 4To cpeHee YCKOPEHHE Macchl fi OTHOCHTENhHO
Mmacc m, m', m" ... na paccroauuax r, ', " ... = 0 un d—zm =0.

dt® Ym
[Mocnennee BhIpaxiende 3KBUBAIEHTHO MEPBOMY, €ClIH TOMALKO MPUHUMAIOT
BO BHMMaHHWe A0CTATOYHO MHOTO MAace, AOCTATOUHO JaJeKHX W GOJIbIINX.
[Ipu aToM camMo coGoil oTmafaeT B3aUMHoe BIHAHHE Gojee GAM3KUX MeHb-
IMMX Mace, KoTophle Kak GyITO He oKasLIBAIOT APYT Ha ApYyra HUKAKOIo
BauAHKuA. UTo HeMsMeHHbLIe HaNpaBieHHe W CKOPOCTH AaHBl MPUBEJEHHBIM
YCIOBHEM, JeTKO YOeIUThCH, eclid U3 MAacChl i, KaK BEPUIMHBI, TPOBECTH
KOHYCBI, BRIpe3alolliie B MUPOBOM MPOCTPAHCTBE Pa3iduHble YacTH, U TPHU-
MEeHUTH Hallleé YCIOBHE K MaccaM 3THX OT/eNbHBIX yacTei. MoxHo, KoHeuHo,
42 domr 0
dt2 Sm
Ho B 3TOM ypaBHeHHH He FOBOPUTCA HHYEro O IBHMEHUM MAacchl i, TAK Kak
OHO MPUMEHNUMO KO BCAKOTO POJa €€ JIBUMEHHAM, €CId TOMBLKO OHa PaBHO-
MepHO OKpyMeHa HecKoHeuHo MHOTMMH MaccaMd. Eciu aBe mMacehl pi1, fia
IeHCTBYIOT JpYT Ha JApyra ¢ CHJIOH, 3aBUCAIIEH OT MX DPACCTOAHHMA T, TO

U 1A 8cez0 MPOCTPAHCTRA, OKPYHKAIOIIET0 Maccy (i, TPUHATH

2

Mbl UMeeM % = (1 + p2) f(r). Ho mpu 3TOM yckopeHHe HeHTpa THMECTH
t

06erX Macc WIN cpefHee YCKOPEHHE CHCTEeMBbl Macc (COrlacHO MpPUHIHUITY

NPOTUBOIEHCTBUA) OTHOCHTENBLHO MAacC MHPOBOTO MPOCTPAHCTBA OCTAETCA

paBHBIM HYIIO, T.e€.

d? S mr S mry

L =0.
4\ S m ta Sm

Ecnu Mpl npuMeM Bo BHUMaHHe, UTO cojepiualieeca B YCKOPEHUH Bpe-
Mf eCTh He YTO HHOe, KaK Mepa DacCTOAHUN (MM YTJIOB BpAIIEHHA) MU-
POBBIX Tel, MBI YBHIUM, UTO Jae B NMPOCTeHIIeM clyuyae, B KOTOPOM MbI
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Kak 6yATo 3aHUMaeMcA B3aUMoJelicTBUEM TONBKO J6yx Macc, OTBIeUYbCA OT
0CTanbHOIO MHpa Hee03MoxcHO. [leno UMeHHO B TOM, YTO NMpUpoJa He Ha-
YHUHAET C BJEeMEHTOB, KaK Mbl BbIHYHJEHbI HauuHaTh. JInA Hac BO BCAKOM
clydyae cyacThe TO, YTO Mbl B COCTOAHHU BpeMeHaMH OTBIeUL Hall B30p OT
OCPOMHOT0 T[eJIOTO W COCPEeAOTOUUTRLCA Ha OTAeNbHBIX yacTAx ero. Ho mMul
He JOMKHBbI YIyCKATh U3 BUAY, YTO HEOOXOZHUMO BNOCIEACTBUHA AOMOIHUTD
W UCNpaBUTh JalbHEHIIUM UCCIEJOBAHUEM TO, UTO Mbl BpEMEHHO OCTaBUIH
0e3 BHUMAaHUA.
8. IIpuBegennble 37ech paccyKASHUA MO-
Ka3bIBalOT, YTO HAM HeT BOBCe HAZ0OHOCTH
1 9 OTHOCUTHL 3aKOH WHEPIHU K KaroMy-HUOYIb
ocoboMy abcomoTHOMY npocTpaicTBy. Hanpo-
fr br THUB, MbI BUJHUM, UTO, KAK T€ MAaccChl, KOTOpbIE,
cornacHo 06bIYHOMY BBIpaMeHHI0, AeHCTBYIOT
Ipyr Ha Jgpyra, Tak U Te, KOTOpble ApPYI Ha
Puc. 143 Jpyra He AeACTBYIOT, HAXOAATCA B COBEpIIEH-
HO OJHOPOAHBIX APYT K APYrY OTHOIIEHUAX YCKOPEHHA, U UMEHHO MOHIHO
CUATaTh, YTO 8Ce MAacChl HAXOAATCA B CBA3U Apyr ¢ apyrom. To, 4To B OT-
HOIIEHUAX MAacC YCKOpeHus WX UrpaloT BbIAAIOHIYIOCH POIb, Mbl JOMAHBL
TMPUHATH, Kak (JaKkT ombIiTa. JTO OAHAKO He UCKIIOYAET TOr0, UTOOBI MBI
MOMbLITATUCh BbACHUMb 3TOT (PaKT cpaBHEHUEM ero ¢ ApYyruMu (awTtamu,
YTO MOKeT NMPUBECTH K HOBBIM TOUKaM 3peHud. Bo Bcex mpoieccax mpu-
POZIbl UT'PAIOT pEelllaoUYIO POlib Pa3HOCMmU U3BECTHBIX BEMUYHH u. Pa3Hoc-
TH TEMIEpPATYPhI, NOTeHIHANbHOW GYHKIUU U T.J. NPUBOAAT K MpoleccaM,
KOTOpbIe 3aKRII0YAIOTCA B YpaBHUBAHUU 3TUX pasHocTeli. I3BecTHbIe BhIpa-
v dPu dPu
MEHUA ——, =, =—, UMelol[1e OTpe/leNAiollee 3HaUeHHe [TIA POJIa 3TOr0
dz® dy® dz
YpaBHUBaHUA, MOT'YT CIYHHUTHL MEPOH YKIOHEHUA COCTOAHUA KaKoi-HUOY Ob
TOUKH OT CpPeJHEr0 COCTOAHUA OKPY:KaOMIeil ee cpejibl, K KAKOBOMY CpejHe-
MY COCTOAHUIO 3Ta TOUKA CTPEMUTCH. AHATOIMYHBIM 00pa3oM MOTYT ObIThb
MOHATHI YCKOpPEeHUA Macc. bonbiive paccTOAHUA Macc, MEKAY KOTOPbIMH
He AeficTBYIOT Kakue-HUOYAL 0coOble CUIbl, U3MEHAIOTCA NPONOPYUUOHAADHO
dpye dpyey. Tarum o6pa3oM, eciii MbI OAHO U3BECTHOE PACCTOAHUE P OTHe-
ceM Kak abciuccy, a Apyroe r Kak OpAUHATY, MbI MOMYy YUM NPAMYO THHUIO.
Rampasa opanuaTa r, COOTBETCTBYIOIad U3BeCTHOI abciucce p, MpeACTaB-

JAeT Torjga CpeiHIOl0 BeIMYUHY M3 COCeIHHUX OpaAuHAaT. Ecnu MexRAy TelaMu
2

HeﬁCTByIOT HaHI/Ie-HI/IﬁyHb CHIIbI, TO 3THUM OIllpegelIfeTCA BeJIMYHUHa %, HO-

t

TOpYIO MBI, corJlacHO IIpUBeJeHHLIM BEIIIe 3aMeYaHUAM, MoKeM 3aMeHUThb
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BbIpaskeHHeM % Takum 06pasom, eclId MexKIY TelaMHU AelCTBYIOT KaKHe-
HUGYAb CHIBI, Tpo 9THM olpefendeTcd U3BECTHOE OMK.AIOHEHUE OPAUHATHI T
OT cpedHell 8eAUdUHbL U3 COCEOHUT OpOUHAN, KAKOBOE OTKJIOHEHHe, He Gy b
3TOTO AEHCTBHA CHIBI, He CyllecTBoBalo 6bl. ITHUM KPaTKHM yKa3aHHEM
MBI JIOJKHBI 3/1eCh YIOBIETBOPUTBCA.

9. MpI cpenanu Bblllie NONBITKY JAaTh 3aKOHY HHEPIHH BhIpasieHHe, OT-
anyaiolleecAd OT 0OBIKHOBEHHOTO. JTO HOBOe BBIPaKEHHE CIYMHUT Tar ke,
Kak 00bIUHOE, IOKY/Ja eCTh AOCTATOYHOE YHCJIO Teld B MHPOBOM IIPOCTpPaH-
CTBe, Kak 6yATo 6bI HeMoABHKHBIX. OHO Tak #e Jerko NpUMeHAeTCA U Ha-
TalKUBAaeTCA Ha Te ke 3aTpPyAHeHHA. B oJHOM ciIydae MBI He MOMEM 3alo-
JIYYUTh aGCOMIOTHOTO [IPOCTPAHCTBA, B JPYyTroM CilyyYae HalleMy MO3HAHHIO
JOCTYIIHO JHIIb OTPaHHYEHHOEe YHCI0 MAacc M HaMeYeHHOe CyMMHPOBaHHE
He MOeT ObITh [I03TOMY JI0BefieHo 10 KoHUa. [Ipoponsano nu 6p1 HOBOE BbI-
pakeHHe COOTBETCTBOBATS ellle AefiCTBUTENbHOMY MOJOKEHHIO Belleil, ecan
6bl 3Be31bl cTalK GBICTPO ABHUTAThCA OPYT OTHOCHUTENbHO Jpyra, yKas3aTb
HeBo3Mo#HO. HeBo3MoskHO M3 HMerllerocsa Haauuo Golee CIeqUaTbHOTO
OIIbITA KOHCTPYHPOBATH ONbIT Godee o6wuit. Mbl gomkHbl nodoxdams, noka
y Hac He Oy 1eT Takoil 6ojee 061K onIbIT. Mbl IOMIYUUM ero, 6bITh MOKET, 110
Mepe paclIMpeHHA HAaMKUX (GHU3UKO-aCTPOHOMHUECKUX 3HAHUIL, TAe-HHOYIb
B HeGeCHOM IPOCTPAHCTBE, IJle IIPOUCXOAAT Golee CHIbHbIE H Gollee CIOM-
Hble IBUMEHHUA, UeM B OKpYy:kalolleil Hac cpefie. BaskHelmuii e pe3ynbrar
HaIlMX KUCCleJOBAaHUN CBOAHNTCA K ClefYIOUeMY: umMeHHo npocmeliuiue ¢ gu-
Oy npuHyUnb. METAHUKL 04eHb CAONCHbL; OHU OCHOBAMbBL HA HEIA8EPULEHHBLT
u daxce HedoCMYnHLLL NOAHOMY 3A6ePUIEHUI OGHHBLY ONbLMA; npaxmuiec-
KU oMU, npasda, 0ocmamodHo nposepeHsvl 0af Mo020, 4MoObl, NPUHUMASR 80
SBHUMAHUE JOCMAmMOYHY0 Ycmoliusocms okpyxcawuleil Hac cpedsl, CAYHCUMD
0CHO801l 04 mamemamuyeckoll dedyKyuL, HO CAMU OHU B08CE He MO2YM pac-
CMAMPUBAMBCA, KAK MAMEMAMUYECKUE UCTUHDL, 4 OHU OOANCHBL pAcCCMaim-
pusambvca, HANPOMUE MO20, KAK NPUHUUNbL, HE MOAbKO CnocoGHbie nodoa-
8AMbCA HENPEPLIEBHOMY KOHMPOAIO ONbIMA, HO 0axe HYHOAUWUECs 8 HeM.
JTo No3HAHHE OYeHb LIeHHO, HGO OHO coAeilcTBYyeT HAYYHOMY Iporpeccy.

10. C 1883 roga noABUI0CH HEMAIO COUYMHEHHI 0 3aKOHE UHEPIHH, TIpe/l-
CTaBAAIIUX 0TPaJIHOE TOKA3aTeIbCTBO BO3POCIIEr0 HHTEPECA K 3TOMY BO-
npocy. H3 3THX counHeHH A KPAaTKO OCTAHOBIIOCH 3/leCh CHavana Ha COYH-
Henuax Streinz’a («Physikalische Grundlagen der Mechaniks, Leipzig, 1883)
u L.Lange («Die geschichtliche Entwickelung des Bewegungsbegriffesy,
Leipzig, 1886).

Streinz npaB, cuMTaA BeIpa#eHHe «abCOMIOTHOE MPAMOIHHERHOE [IOCTY-
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naTelbHOe JBHiEeHHe» JOTHUYeCKH OeccolepaTelbHLIM U OOLABIAA COOT-
BETCTBEHHO C HTHM H3BeCTHbLIE aHATHTHYeCKHe BLIBOALI M3TMIIHMMH. Ho
OTHOCHTENBLHO 8paujeHus oH BMecTe ¢ HbIOTOHOM Bce e NonaraeT, 4To
HY#HO pa3nuyaThb BpalleHHe a6coaiomHoe U oTHocuTenbHoe. C 3Toll TOUKH
3peHuA, ciefloBaTelbHO, MOMHO BCAKOe Telo Ge3 abCOMOTHOrO BpalleHUA
u3bpaTh B KauecTBe Tela, K KOTOPOMY HaJ0 OTHOCHTL ApYTHe Tena, AIA
BHIpaMEHHA 3aKOHA HHEPIHH.

Al He Mory coriacuTbeA ¢ HTUM B3TAAI0M. [l1A MeHA Boo6IIe CyIeCTBY-
eT moabko OTHocHTenbHoe Ausenre (cM. «Erhaltung der Arbeity, cTp. 48!,
Alinea 2; «Mexauugra», crp. 195, 4) 1 A He Mory 3/lech AONYCTHThH RaKyIO-
HUGY b pa3sHULY MemAy ABHMEeHHEM BpallaTelbHbIM H IIOCTYIaTelbHLIM.
Ecnu Teno BpamaeTcA OTHOCHUTENLHO HeOa HenodeuxcHsly 36e3d, TO pa3BUBa-
I0TCA HeHTpo0eKHbIE CHILI, a €CTH OHO BpallaeTCA OTHOCHTENbLHO KaKoro-
HUGY b dpy2020 Tena, a He OTHOCHUTeNbHO Heba HENOJBHMHBLIX 3Be3f, TO
TaKUX LeHTPoOeMmHLIX cHa HeT. fl HHYero He MMelO NPOTHB TOro, YTOGHI
NepBOe BpalleHHe HA3LIBATH aGCOAOMHbLM, €CTH TONLKO He 3a0bIBAIOT, UTO
3TO O3HAYaeT HHYTO HHOe, KAk OMHOCUMeAbHOoe BpalleHHe OTHOCHTETLHO
Heba HenodeuxcHulr 36e3d. MoseM MH MBI yaepaTh HENOABHMKHBIM COCY
¢ Bojoit HeloTOHA, 3acTaBUThL BpamaTheA HeGO HEMOABHUMHLIX 3B€3/] H TOT1a
doxasame OTCYTCTBHE HEHTPOOeHHBIX CUIT

OnwIT 3TOT HeoCYMECTBHM, caMa MBICAL 0 HeM BooOIe He UMeeT HU-
KaKoro cMbicia, U0 o6a caydafd UYBCTBEHHO He MOTYT ObITh OTIHYEHBI
ApYT oT apyra.  cunTaw Mo3ToOMY 06a ciydad 3a oduH u mom e caydail
u pasnuuenve HoioToHa 3a umnosuo. («Mexanukay, ctp. 197, 5.)

BepHo Toabko To, UTO Ha BO3AYIIHOM IIape, OKPYHEHHOM CO BCEX CTO-
POH TYMaHOM, Bce e MOMHO ellle OpHEeHTHPOBATLCA NPH MOMOIIH Teja,
He Bpallalomeroc OTHOCHTeNLHO Heba HemoABH#HBIX 3Be3/l. Ho yem-nubo
JPYTHM, KpOMe IIOCPeCTBEHHOTO OPHEHTHPOBAHUA OTHOCHTENLHO Heba He-
NOABUHBIX 3Be3l, 3TOT'0 HA3BaTh HENIb3f; 3TO MeXaHHUYeCKOe OPHEHTHUPO-
BaHHe BMECTO ONTHYECKOTrO.

Uro kacaeTci KpUTHRM Streinz’a MOMX B3TJIAI0B, TO MHE OCTaeTCH 3a-
MEeTHUThH ellle [0 3TOMY NOBOAY crnefylomee. Moe MHeHHe He ciefllyeT cMe-
WKMBATEL cO BaraAgoM Jinepa (Streinz, crp. 7, 50), KOTOPLIA, KAk 3T0 MO/~
pobHo mokaszan JlaHre, Boobllle He JoIIeT 0 ONpeeNeHHOr0 U ACHOT'0 B3TA-
na.  He mpHHHMaN, YTO MoAbKO OTaNeHHLIE, a He Tak#e OGMH3KHe Macchl
NPUHMMAIOT yYacTHe B OlpefieieHuH ckopocTH Teda (Streinz, cTp. 7); A ro-

1IlpuHiun coxpaHeHHnA paGoTsly, mepesoa I. A. KoTaapa mox penasuuett mpodeccopa
H. A. l'ezexyca.
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BODIO TOILKO O BIMAHHH, He3aeuUCUMOM OT paccTofiHudA. Streintz (cTp. 50)
YTBEpP#IAET, UTO f, He 3HaA HpioToHa u Jilnepa, Mo UCTEUYEHUH CTOIb NPO-
JONIKUTEIHHOIO BpEMEHH BCe e IPUIIeN TONbKO K B3TNAlaM, KOTOPbIe pa3-
Jel AN y#e 3TH UCCNe0BAaTENU, HO KOTOPbIe JOMMHBI ObINU OBITh Y#He OT-
BEPrHYThI YacTbi0 UMHU, YacThio ApyruMu uccrnepoBatenamu. Ho Gecnpu-
CTPacTHBIN M BHUMAaTeNbHBIN UHTaTelb MOUX paccysifieHuil («MexaHuEay,
ctp. 190-201) Bpax nu ¢ vum cornacurea. Ho game sameuanus mou ot 1878
roja, KOTOpble OJHU TONbKO OBLIM U3BeCTHBI Streinz’y, He galOT eMy Npaea
Ha TaKOil NPUTOBOD; 3TH 3aMeYaHHUA 110 OCHOBATENbHBIM NIPUYAHAM, IPaB/a,
BechMa KpaTKH, HO BOBCe He HACTONbKO CKYAHbI, KAK OHU JONMHBI IOKAa-
3aThCAl UeJOBERY, KOTOPBIIl 3HAeT UX TONbKO U3 KpUTURHU Streinz’a. Toury
3peHUA, Ha KOTOPYIO CTAHOBUTCA Streinz, A TOrjJa y#e OTBEPr B CaMbIX
ACHBIX BBIpAMEHUAX.

Yto racaeTcA couuHenud JlaHre, To OHO NMpUHAANEMUT, MHE KameT-
cfl, K TyYIIUM COUHHEHHAM IO 3TUM BonpocaM. OueHb cHMIIaTUYEH MeTOJ
ero. TaTenbHbINH aHATU3 U UCTOPUKO-KEPUTHUECKOE HCClleJOBaHUE IOHATHUA
JABUEHUA JJalu, MHe KameTcA, Pe3ynbTaThl NpouHoi neHHocTU. [lpencTas-
JdfieTcA MHe TakMe 6ONbINONH 3aciyroil AcHOEe BhIIBUKEHUEe U Ilenecoobpas-
HOe 0603HaYeHue NMPUHIMIA (YaCTHOrO OIpefeleHHA», XOTA caM NPUHIHUI
U NpUMeHeHHe ero MHe He NMpeAcTaBIAOTCA HOBbIMU. [IpuHnun stort, cob-
CTBEHHO 'OBOPA, TEHUT YHe B OCHOBE BCAROI0 U3MepeHUA. Br16op e IMHUIBI
Macchl €CTh JIel0 corfialleHi, H3MepUTENbHOE YUCI0 — pe3ylIhTaT Hcclie-
JoBaHUA. Beaxuil ecTecTBOUCHbITaTENh, YACHUBIIUA cebe, UTO eMy HYHHO
HCCNe0BaTh UCKIIOUNTENBHO B3aUMHYIO 3aBUCUMOCTb MY ABIEHUAMH,
Kak A 370 GopMyIUdpoBal yxe nasuo (B 1865 u 1866 rr.), npuMeHAET 3TOT
npunnun. Korga, nanpumep, («Mexanugray, crp. 186 u cnef.) orpunarenn-
HOoe oOpaTHOe OTHOIIEHUE B3aNMHBIX YCKOPEHHI ABYX Tel ONpeflelfeTcH,
KaK OTHOLIEHUE Macc, TO 3TO /1eJ0 IPOUM3BOILHOIO co2aduieHuUsl, ICHO UMEH-
HO Tak 0003HAUEHHOE, HO Peayabmam Uucc.iedo8dHus eCcTh TO, YTO 3TH OT-
HOIIEHUA He 3dsucam OT XapakTepa U nopaika KoMm6uuanuii Ten. fl mor
Obl IPUBECTH 3/leCh HeMalo aHAJTOTMYHBIX NPUMEPOB U3 TEOPUMU TEINOTHI
U yueHud o6 3neKTpUUeCTBe, KaK U U3 ApPYrux obnacTeii.

Y1065 ¢ caMoro e Havyana BBECTH BhIpaieHNe Haubonee NpocToe U Ha-
rafapxoe, Jlaure ciaefyiomwuM o6pa3oM GOpMYIUPYeT 3aKOH HUHEPLUU:

«Tpu maTepuanbubie Toukd Py, P, P3 oiHOBpeMeHHO BbIHpachIBalOT-
cA U3 OJIHOU U TOIi e TOYKHU B MPOCTPAHCTBE U ceifuac #e NpefocTaBIeHbI
caMuM cebe. Kak Tonbko yOeIUIUCh, UTO OHU He JeaT Ha OAHOH NpAMOi
JAUHAHA, RaMIYI0 U3 HUX COEUHAIOT C CO8EPULEHHO NPOU3BOAbHOL UETBEPTOM
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TOUKOH B IIpocTpaHcTBe (). CoeluHAIONINe TUHIUH, KOTOPble MBI 06o3Haua-
€M COOTBeTCTBeHHo GykBamu (1, (G2, G3 006pasyloT BMecTe TpeXTpaHHbIi
yroa. Ecnu aToT yroa corpausem ceow $opmy HeusMeHHO U HenodeuicHo
W ecan Touka P, aBmmertcsa Bcerja no pebpy G, Touka Py no pebpy Gi
¥ touka P3 no pefpy G3, To MOMHO paccMaTpUBaTh 3TH pebpa, Kak ocH
HEKOTOPOH CHCTEeMbI KOOPAMHAT (CHCTEMbI HHEPIMH), 0 OTHOLIEHHIO K KO-
TOpOH Kasjaf JaibHeillag NpefocTaBieHHasa camoil cefe MaTepHalbHaA
TOYKa JBHMeTcA Mo npaAaMoil auHuu. [y T, npoxoquMble 3STUMH IpeIoCTaB-
JeHHBIMH caMUM cebe TOURaMH B CTOJb ONPe/leeHHbIX HallpaBIeHUAX, APYT
JPYTY IpPONOPIHOHATBHBLY

CucTeMa KOOpIMHAT, B OTHOIIEHHH K KOTOPOH TPH MaTepHalbHbIE TOU-
KM ABUTAIOTCA 10 IPAMBIM JHHUAM, €CTh, 0 MHeHuUIo Jlanre (mpu yciaoBuu
NpPUBEJEHHbIX BbINIe OTPaHHYEHHH), Jel0 NpocToro cozaautenus. To, dto
B OTHOIIEHHH K TaKoP CHCcTeMe M ueTBepTad, Ja W mwobaf Apyraf mnpejo-
cTaBleHHaA caMoil cefe MaTepHalbHAA TOUKA JBHIKETCA N0 NPAMOU AUHUU
H UTO OyTH, NPofJeHHble Pa3sAHYHBIMH TOUKaMH, OCTAIOTCA APYT APYTY
IPONOPIHOHANLHBIMH, €CTh Pe3yLbmam ucc1edosaHus.

[Ipexs e Bcero MbI He XOTHM OTPHIIATh TOTO, UTO 3aKOH HHEPIHH MOMK-
HO OTHECTH K TaKOro poja cUcTeMe KOOpJHHAT BPeMeHH M IIpOCTpPAaHCTBa
U TakuM obpa3oM BblpasuTh. [IpaBaa, Takoe BeIpaseHHe 3aKOHA MeHee [PH-
TOJIHO JJIA IPAKTHUYECKOro NpUMeHeHHUd, yeM GopMyaupoBKa Streinz’a, Ho
3aT0 OHO 3aMaHYHBee BCAeCTBHE CBOMX METOAOIOTHUECKHUX IPEUMYIIECTB.
MHe n1MuYHO OHO 0cOGEHHO CHMIIATHUHO, TaK KaKk A MHOTO JeT TOMY Ha3zaj
ObLT 3aHAT aHAJOTHYHBIMH NONBITKAMH, OT KOTOPBIX COXPaHHIKUCh HE Ha-
yaTKH, a ocraTku («Mexanuray, ctp. 198, 7). fI ocTaBui 3TH NONBITEK IO
TOMY, 9ITO fl IpHUIIeN K yOem JeHHI0, uTO IIPKU BeeX 3THX hopMax BbIpameHUA
(M To e caMoe MOMHO CKa3aTh 0 BbIpameHUAX Streinz’a u Jlanre) Toabko
rasxcemca, 4To o6XOANTCA OTHeceHHe K HeOy HeNOABHMKHBIX 3Be3J M YIIy
BpallleHuA 3eMJIH.

B neificTBHTEeNBHOCTH e MbI Te€M, YTO INPHHATH BO BHHMaHHe He6o
HENOABHHBIX 3Be3] H BpallleHHe JeMJd, NPUILUTH K II03HAHHUIO 3aKOHA
HHEPIHH B COBPEMEHHOH ero ob61acTH NPUMeHeHHUA, H 6e3 SMmux 0CHO8 HAM
u 6 20406y He NpulULLO0 Obl 3aHATbCA TAKMMH IONBITKaMK («MexaHHEay,
crp. 197, 6). M3yuyeHre HEKOTOPHIX HM30JIMPOBAHHBIX TOYEK C MOJHOM ab-
CTpaKIlMell BCEro oCTalbHOTO MHpa KaeTCH MHe HeJomycTHMbIM («Mexa-
HHEay, cTp. 195-198, 7).

Mue KameTcA oeHb cnopHbuLM, JBUTanach 1 Obl (DABHOMEPHO) YeT-
BepTad, IpelocTaBleHHaA caMoil cebe, MaTepHalbHaA TOUKA OTHOCHUTEIbHO
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«cHCcTeMbl HHepLMU» JlaHTre no npAMON, ecau 661 MOMKHO ObLIO paccMaTpH-
BaThb HeOO HEMOJABUMHBIX 3Be3], KaK HeCyllecTBYIOIlee HIH He HeM3MeHeH-
HOe WJIH jlake KaKk HeH3MeHHoe, HO TONbKO He C JOCTATOYHOU TOUHOCTHIO
HeH3MeHHOoe.

Camas ecTecTBeHHafA TOYKA 3PeHUA YHCTOrO €CTECTBOWUCIBITATENA
ocTaeTcA TaKoil: paccMaTpUBaTh CHavana 3aKOH HHEpIUH, Kak J0CTaToyY-
HOoe MpUOGIUMeHHe, OTHOCHTH €r0 NPOCTPAHCTBEHHO K Hefy HEeMOIBHMKHBIX
3Be3]] 1 BpeMeHHO K BpallleHHI0 3eMJH U NONPAaBOK WJIH Pa3BUTHA HaLIUX
3HAHUI Ha 3TOT cUeT OMUAATh OT JajlbHeHIlero onbiTa, Kak 3TO U3JIOMKUI A
(«Mexanuray, ctp. 201, 9).

11. Mue ocTaeTcA elle YNOMAHYTb 0 pafoTax Mo BONPOCY O 3aKoHe
WHepliuU, o6HapogoBaHHbIX ¢ 1889 ropa. Ilpempe Bcero yramy Ha HU3J0-
menne K. Iupcona (K.Pearson. «Grammar of Science», 1892, ctp. 477),
KOTOpOe, ecld OCTABUTh B CTOPOHE TEPMHHONOIHIO, COBIAJaeT C MOHM.
B. u L Friedldnder («Absolute und relative Bewegungy, Berlin, 1896) ner-
TAIOTCA PEIIWTb 3TOT BONPOC Ha ONbITe NO CXeMe, IPUBEIeHHON MHOI
Ha cTp. 197, npuYeM A TONbKO Npeylpemjal, 4TO 3Ta CXeMa KOIH-
YeCTBEHHO OKameTcA HegocTraTouHoii. C paccympenuamu HoranHeccoHa
(lohannesson. «Das Beharrungsgesetz», Berlin, 1896) g mMory Bnoize co-
rnacuTbCA, HO BCE e OCTAeTCA He PelleHHBIM BONPOC, KAK onpedeasemcs
JIBU:KEeHUe Tela, He 3aMeTHO YCKOPAeMOro IpyruMu Tenamu. IlonHoTe pagu
MB!I YIIOMAHEM ellle 0 NPEeHMYIeCTBEeHHO IHATERTHYECKUX pacCyIeHHAX
M. E. Vicaire («Société scientifique de Bruxellesy, 1895) u 06 uccnegopanu-
ax L. G. MacGregor’a (Royal Society of Canada, 1895). Ilocnennue ucce-
JOoBaHUA HaXOAATcA B Gonee craboil CBA3M C 3aTPOHYTHIM 371eCh BOIPOCOM.
IIporus Boaspenusa Budde Ha npocTpaHcTBO, Kak Ha cpely U3BeCTHOTO po-
Za, A He MOI'y HHYero Bo3pasuthb (cM. cTp. 197), HO A TOJBKO monaraim,
YTO CBOHCTBa 3Toit cpejbl Bee #e JOMMHBI NOAaBaThCA QU3UUYECKOMY 10-
Ka3aTeNnbCTBY ellle U UHBIM o6pa3oM, a He npuHuMaTheA ad hoc. Ecau Bece
(rasgyecs) NeACTBUA HA PACCTOAHUM, YCKOPEHHSA, OKa3bIBAIOTCA TOCTUL-
HYTBIMH Yepe3 NocpeACTBO KaKOH-TO Cpejibl, TO BoIpoc Boo6Ile OCBellaeTCA
IPYTHM CBETOM U pa3pellleHHe ero cliefyeT, MoeT ObITh, UCKATb B TOUKE
3peHUsA, U3NomeHHoH Ha cTp. 197.

12. O6cysaeHde BONPOCOB O 3HAUEHWH 3aKOHA WHEPIMM HOCHT B Ha-
CTofllllee BpeMA XapakTep ropasfo 6onee obuiuii U 6onee cCBOOOAHBIA OT
npeapaccyaKoB, YeM 3T0 GbLIO B TO BPeMA, KOT'jla BBILLIO B CBeT NEPBOE U3-
Janue HacToAllell KHUrd. HayuHo ofpasoBanHasg ny6iIMKka ¢ TOro BpeMeHH
cyllecTBeHHBIM 00pa3oM uaMenunacb. Ilo 3Toii npuunHa npobiema Moria
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6bl B HacToAmee BpeMA (1904) GbITh U3i0keHa 3aH080 MOTIH BB GBITH ONY-
IeHbI Koe-KaKkue »IeMeHTHI NOJIEMUKH, KOTOphle Torjaa 6b1u Heo6X0JUMEL.
Ho s 6bln 3auHTepecoBaH — U 3TO BeCbMa NOHATHO — B TOM, 4To0kI oCTa-
BUTb HETPOHYTBIM CTaphIil TEKCT, H NOTOMY NM03BOMIO cefe To, YTO A UMEIO
Tenephb CKaszaTh, IPUOABUTEL B BHje AONONHEHHUA.

Bsrnajg, uTo «abCoMIOTHOE ABHKEHUEe» eCTh NOHATHe GecCMBICIEHHOE,
OeccoflepaTenbHOEe U HAYYHO HUKYAa HeroJHoe, — B3TVAM, KOTOPHIA ABa-
J1aTh JeT TOMY Ha3aJ BBI3bIBaJ IOYTH Bceolllee oTUyHAeHUe, B HACTOALIEe
BpeMH pa3jelfieTcA MHOI'MMHU BHIJAIOUIMMUCA HcclefoBaTelAMHU. B kavect-
Be€ pelIUTeILHBIX «PENATUBUCTOBY A MOr Okl HasBaTh: Cranno, . ToMcona,
Jioasura Jlanre, Jlose, MakI'peropa, Ilupcona, Mauncuona, Kneiinnerepa.
Uucno pelATUBUCTOB GLICTPO pacTeT U NPUBEIEHHLINA CIUCOK HABEPHOE YiKe
He nonoH. MoHO HajleAThCA, YTO CKOpO He 6yJeT y#e HU OJHOTO BhIAAIO-
IerocA CTOPOHHUKA NPoTUBONONo#HOr0 B3rnaga. Ho ecnu u 6e3 Toro maino-
NOHATHEIE TUIOTE3R aGCONIOTHOTO IPOCTPAHCTBA U a0COMIOTHOTO BPEMEHU
He BHIIEpKUBAIOT Oollee KPUTHKHN, TO BO3HUKAeT BONPOC: KAaKUM ke obpa-
30M MBI MOKEM NPUJATh 3aKOHY WHEPIUH MOHATHLINA cMbica? B npeBocxog-
HOit 1 AcHO HanucaHHoM craThe («Philos. Magaz.», XXX VI, 1893, cTp. 233)
MacGregor nokaseiBaeT IJA 3TOTO JBa NYTH: 1| — HUCTOPHKO-KPUTHUECKU
Iy Th, CLI3HOBA MOJBEPraIHil HCCIeJOBAaHUIO GaKThl, HA KOTOPHIX NOKOUT-
CA 3aKOH MHEPINH, U3YYAIOIIUIl IPeJelbl €ro NPpUMEeHEeHNA U, MOKET OBITh,
Jaomuit HOBYIo GOPMYIHPOBKY €ro; 2 — AONYLIeHHe, YTO 3aKOH MHEPIUH
B cTapoii cBoeil opme JOCTATOUHO 3HAKOMHUT C JBHKEHUAMH U BBEIBOJOM
NPaBUILHOM CHCTEMBI KOODAUHAT U3 3TUX ABHMEHHH.

IIpumepoM mepBoro MeToAa ABIAETCH MOe, JAHHOE 3[eCh, U3M0MEHUE.
B HeM ke coJepUTCA yiHe YKaszaHHe Ha cTaBllee HeOOXOJUMEIM BUIOU3-
MeHeHUe BhIpaseHUA pacliUpeHHeM JaHHBIX ONkITa. BTopoit myTh ncuxo-
J102UYecku, pa3yMeeTcA, IpeJCTaBIAETCA Beero Gnnsse yie BBUAY TOTO Be-
JUKOTO JOBEPHUA, KOTOPHIM NONB3yeTCA MeXaHWKa, Kak TouyHelIiad u3 ec-
TeCTBEHHLIX HayK. I geficTBUTENbHO, UMEHHO 3THM INYTeM ¢ GONBIIHM WIH
MeHBIIUM YCIEeXOM YacTo LUIM HCCleJoBaTeld U A caM Ilel UM HNpexje,
yeM f cTal JyMaTh, YTO cleAyeT npednodecTh Apyroii. Y. Tomcon u Tar
(«Treatise on Natural Philosophy», acte 1, T. 1, 1879, §249) sameuaror,
YTO JBE OJHOBPEMEHHO BLIOPOLIEHHEBIE U3 OJAHOTO U TOTO K€ MECTa U 3aTeM
npefocTaBleHHble caMUM cefe MaTepHalbHble TOUKH ABHUTAIOTCA TaK, YTO
coeIUHAIOLIAA UX JTUHUA 0CTaeTCA NapalllelkbHoii camoii cebe. Eciu nostomy
yeThbipe Touku O, P, @}, R oaHoBpeMeHHO BHIGPACHIBAIOTCA U3 OJHOI'O U TOTO
e MecTa U 3aTeM He NMoJBeprarmTcA Oonee AeliCTBHIO KakoH-HUOY b CHIIBL,
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To coemquHAomue ux auHuu OP, OQ, OR paioT Bcerga onpedeieHusie Ha-
npasnenun. Jx. ToMcoH nbITaeTca B AByX cTaThax (Proceed. R. S. ., 1884,
cTp. 568 1 730) KOHCTPYHPOBATh CHCTEMY KOOPAMHAT, COOTBETCTBY IONIYIO
3aKOHY HHEPLHH, H IPH 3TOM MPHU3HAET Yi#e, YTO JOMYI[€EHHA OTHOCHUTENLHO
OJMHAKOBOCTH H TPAMOIHUHEHHOCTH IBHMKEHHUA MpEeACTaBIAIOT coGolo om-
wacmu deao cozaauienus. lon Bnuauuem Jx. Tomcona u Tat (Ibid, cTp. 743)
NpPHHHUMAET yYacTHe B Pa3pellleHHH TOH e 3alauy MpH IOCPeaCTBe KBaTep-
HHOHOB. Ha Tom e myTH Mbl HaxoguMm U MacGregor’a B ero «Presidential
Adressy (Transact. R. S. of Canada, Vol. X, 1892, Sect. III, B ocoGenHocTH
crp. 5 u 6).

Te e NCHXONOTHMYECKHe MOTHBBI JeHCTBOBalH, BepoATHo, U y Jlio-
asura Jlanre, KoTopoMy Bcero 6olblie MoCYacTIUBUIOCE, U elle B 1885 ro-
1y, BaTh npasuibHoe moixosaHue 3akoHy uHepuuu HeioToHa (cM. ero ase
crateu B mypHane Bynara Phil. Studien, 1885). Bo BTopoit craTthe Jlanre
MOKAa3bIBaeT, YTO U OTHOCUTENbHO 00HOU IPOM3BOJILHO U Aae KPUBOJIKHENH-
HO OBHKYIIEHCA TOUKH P; MOMHO CHCTeMYy KOOpAMHAT ABHUTaTh TaK, UTO-
Obl 9Ta TOUYKA OMHCHIBAJA B Hell MpegHA3HAUYEHHYIO €d ONpeleneHHYIO NpA-
My10 (G1. Eciu clofla mprcoeJUHAETCHA ellle 8/Mmopas IPOU3BONbLHO TBUHY afd-
cAl Touka P», To Bce ellle MO#HO ABUTaTh 3Ty CHCTEMY TaK, UToObI TOUKa P»
onuceiBana opAMyio (G2, B 06I[€M KOCYIO OTHOCHUTENLHO MpAMON (1, eciu
TONbKO KpaTyaiiiiee paccrofiiue (71(Ge He MpeBBINIAET KpaTudailiero pac-
CTOAIHHA, KOTOpPO€e Koraa-muto MoxeT ObITh Memay ToukamMu P; u Po. Cue-
TeMa KOOpJAHMHAT Bce ellle MoeT BpamaTthea okono Py, P.. Fcnn BribpaTh
ellje TPeThiO NpAMYIO (73 TaK, UTOGHI Bce TpeyronbHUKU P Py P3, KOTOpHIE
MOTYT 06pa3oBaThCA MPHCOEINHEHUEM TPeThell MPOHU3BONBHO OBUMYIIElCA
ToukH Pj3, Morau GwITh NpeAcTaBleHbl Uepe3 TOUKH Ha NpAMEIX (1, Ga,
G5, To v Toura P Gyget gBurathed mo npamMoit (Gg. Takum oGpasom, mak-
cuMym ANA TpeX TOUeK CHCTeMa KOOPAHHAT, B KOTOPOH 3THU TOYKH MOTYT
JABUTaThbCA MO TNPAMOH JNHHHH, €CTh 0eao odHozo cozaawlenud. U BoT cy-
HeCTBEHHOE COMepHaHHe 3aKkoHAa HHepHUH JlaHre BHIUT B TOM, YTO IIpH
NOMOII[H TPeX MpeJoCTaBIeHHBIX caMUM cefe MaTepHalbHBIX TOUEK MOMET
OLITL HailleHa cUCTeMa KOOPAHHAT, OTHOCHTENLHO KOTOPO#l yemsipe u npo-
U380AbHOE MHONCeCMeo TPeJoCTaBIeHHBIX caMUM cefe TOYEK IBHTAlOTCH B
NpAMOM HallpaBlIeHHH, OMKCHIBad MPONOPLHOHANbHEIE OIPYT APYTY paccTo-
AnuA. TakuMm obpasoM, ciyuail, JaHHBIA B IpHUpoge, ObIN GbI TONBKO Ynpo-
WeHUeM U 02pAHUYeHUeM KIHEMATHUECKH BO3MOMHOT0 MHOrooGpa3ud. 1o
HccleJoBaHHe BechMa CHMIATHYHO, MO0 KamJoe OTKPBLITHE KaKoi-HHUOYIb
38aKOHOMEPHOCTH 03HAYaeT BCET1a OT paHUUEHHEe MBICTHMBIX BO3MOMHOCTEH.
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dTo cilegyeT MPUGABUTL B 00LACHEHHe YIIOMAHYTON BbIlle GOpMyIHPOBKH
Jaure. Kaeiinnerep, cTOANKA HAa HECKOIBLKO MHOU Touke 3peHus («Archiv,
f. system Philos.», VI, 1900, ctp. 461), ofo3Havaer comep:xaHue 3aKoHa
HHEPLHH CIAeIYIONHMH CIOBaMH: «MOMHO ONPEIeNIHTh CUCTEMY KOOPIUHAT
U HOpMaillbHOe JBHKeHHe, B OTHOMIEHHH KOTOPLIX Bee Tela [BUTalOTCA MpA-
MOJHHENHO U PAaBHOMEPHO, YRIOHEHHE KOUX OT 5TOI HOPMBI He MOMKET ObITh
onpeaeleHo OJHO3HAYHBIM 06pa3oM, COrMIacyIOMHMCA €O BCEMH OCTAalIbHbI-
MH HalIUMH GU3HYECKUMH JOMYIIeHUAMHEY.

Henabno Jlaure o6HaponoBai KputHdeckyio craThio (Wundt’s, «Philos.
Studien», XX, 1902), B KoTopoil OH Memay NPOYMM H3JIAraeT, KAK MOIKHO
ObLI0 Obl, COrIacHO ero MPUHIHNNAM, NOIYUYHTh HOBYI CUCTEMY KOODIMHAT,
ecau 6bl 06bI1YHOe Ipy6Goe oTHeceHHe K HeGy HEMOOBHMHBLIX 3Be3[ OKasza-
J0Ch HEeJOCTATOUHLIM Golee BeiaedcTBHe Gollee TOUHBIX acTPOHOMHYECKUX
Habarogenuii. Uto racaeTcA meopemutieckoll dopMaabHOH LEHHOCTH BBHI-
pamenun JlaHre, a UMeHHO UYTO B HacToAllee BpeMA He6O HEMOIBHMKHBIX
3Be3[ ABIAETCA €IUHCTBEHHO MPUTOJHON npakmuieckoll cuicTeMoil Koopau-
HAT, KAK U OTHOCHTEJIbLHO MeToja — MpPH MOMOIH NOCTENeHHBIX MONPaBOK
NOJYYHTh HOBYIO CHCTEMY, Memay MHo#l K JlaHre HeT pa3sinyuA Bo MHe-
HUAX. Pazinune, KOTOpOe ellle 0cTaeTcA U KOTOPO€e, BEPOATHO, COXPAHUTCA,
obyciaBiuBaeTcAl TeM, 4To JlaHre mofomesa K BONpocy Kak Mamemamuk,
MeM/Iy TeM Kak A o6paTWil BHHMaHHe Ha usuyeckylo ero CTOPOHY.

Jlanre ¢ u3BecTHOH mojell yBepPeHHOCTH NpeINoiaraeT, YTO €20 BhIpa-
MKeHHe OKaMeTCA MPaBUIbHBIM H NPH JOBOJIbHO 3HAYHTENbHBIX ABHMKEHHUAX
Ha HebOe. fl »Toil yBepeHHOCTH pa3lelATb He Mory. MHe cpena, B KoTopoit
MBI #HBeM, C ee MOYTH NMOCTOAHHBIMH YTJIaMH HanpaBlAeHH# OTHOCHTEILHO
3Be3[, KaMKeTCA UPe3BbIUAHO cMelHalbHbIM CIYuaeM H fl He 0CMEICh OT
3TOro clIydyad yMo3aKIlouaTh K APYTOMY, CHILHO OT HEro oTIHYalIerocH.
XoTA ¥ Al 0HUIAI0, YTO aCTPOHOMHYeCKHe HaBII0deHHA cIenaloT HeoOXoIu-
MBIMH cHavaja JHIIb OYeHb He3HAUHTeIbHbLIE TONPABKHU, A BCe e CUHUTAI0
BO3MOMHBIM, UTO 3aKOH HHEPLHH B ero mpocToil dopme, KOTOPYIO TpHIal
eMmy HbloToH, A Hac atogell HMeeT JTHIIL MECTHOE H BpeMeHHOe 3HaYeHHe.
ITo3Boaum cebe ene uHy0, Goilee cBOGOIHYIO TOUKY 3peHHA. Mbl H3MepAeM
Hallle BpeMA Mo YTy BpalleHHA 3eM/IH, HO MbI MOTJIH ObI €0 B TaKOH e Me-
pe H3MepAThH Mo YTy BpamleHHA KakoH-HUGY b apyroit miaHetsl. Ho u3-3a
OJHOT'0 ATOr0 MBI He CTaHeM e IYMaTh, UTO BO 8PEeMEHHOM TeUEeHUH BCeX
(dbu3MYeCcKHX ABIEHUH ceffvyac e HOMMKHBI ObLIH ObI TPOU30HTH HapyIIeHHS,
KaK TOILKO MPOH30ILI0 6bI KaKkoe-HHOYAb clydaliHoe M BHe3amHoe M3MeHe-
HHe B YIJIOBOH CKOPOCTH 3eMJIH WIH OTAaldeHHO# niaaHeTsl. Mbl He cunTaeM
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CyIIeCTBYIOMYIO 3/leCh 3aBUCUMOCThL Henocpedemeennoll U, clleloBaTeNbHO,
BpeMeHHasA OPUEeHTUPOBKA ABIAETCA [NA HAaC OPUEHTUPOBKON sHewnel. Ta-
KHUM #e 06pa3oM HUKTO K€ He cTaHET AyMaTh, YTO B cHCTeMe ¢BOOOIHBIX
OT BCAKOI0 BO3IeHCTBUA, NPEIOCTABIEHHBIX caMUM cefe U JBHMKYLIUXCH
B MPAMOJUHEHOM U PABHOMEPHOM /IBUKEHUU Tell, ciydaliHoe HapylleHue,
X0TAl Obl BeleACTBUE KAKOT0-HUGY b CTONKHOBEHUA, B 00HOM Telle, OT KOTo-
pOro To#e 3aBUCHT oNpeleleHHe cUCTeMbl KOODAUHAT, cefyac ke JOTKHO
COMpOBOsKJaThcA HapyLIeHUeM BO BceX ocTalbHBIX Telax. M 3mech opueH-
THPOBEa udcTo BHemHAA. Kak Mbl HU HolkHBI 6BITH OnarofjapHel 3a 3Ty
OPUEHTHPOBKY U UMEHHO, €Cld OHA OYHIIeHa 0T GeccMBbICIEHHOCTH, €CTeC-
TBOUCIBITATENb BCE #e UYBCTBYeT MOTpeGHOCTH B Golee MIHPOKOH TOYKE
3PEHHA, B MO3HaHUU HenocpedcmeeHHbLr CBA3el, HampuMep, cBfdel Macc
BceneHHoH. B KauecTBe ujeana oH MeuTan Obl 0 NPUHUUNHMANLHOH TOUKe
3PeHHUA, U3 KOTOPOH pasHbimM 06pa3oM BbITeKald Obl U YCHOPEHHBbIE IBH-
JKEHUA U JBHMeHUA No uHepuud. O6pasuom 3Aech Mor Obl CIY#HUTh NPO-
rpecc oT oTEpbITUA Kennepa Kk 3akoHy TAroTeHua HbioTOHa U cTpeMieHHe
HepefiTH OT 3TOro mocnegHero K (hU3HUECKOMY MOHUMAaHHIO B 9TOM pojie
3NEKTPHUECKOr0 TeHCTBHA Ha paccTOAHHA. MbI JOMHBI Jaie CUUTAThCA ¢
TOH MBICTBIO, YTO MAacchl, KOTOPbIe MBI BUAHM U OTHOCHUTENLHO KOTOPBIX
MBI ClTyJailHO OPUEHTHPYEMCH, Mo#eT ObITh, BOBCE He UMEIOT pellalolero
3HaueHud. [loaToMy He cleflyeT TaKske CIMLUIKOM HH3KO OLEHUBAThH TaKue
SKCIIepUMeHTalbHble Ujled, Kak Haed rocnoj Opuanengep, XoTA 0T HUX H
He BUIEH ellle HemocpeAcTBeHHbIA yeneXx. Eenu ucenegoBaTenb ¢ pagocThio
XBaTaeTcAd 3a TO, YTO cefiuac ke JOCTHHHUMO, TO €My, 6e3 COMHEHHUA, He
MOBPEJUT Bce e, ecld oH nopoil 6yaeT ofpamars cBoi B3op B r1y0b Helc-
CllelOBAHHOTO €elle.

B To Bpems, Kak meuaTanoch HacToAllee U3JaHUe KHUTH, A Hallel B
He1aBHO 00HapoJ0BaHHOM I06UTefiHOM cOOpHUEE B UecTh bonbumaHHa Ho-
Boe coobmenue K. Helimanna «Ueber die sogenannte absolute Bewegungy
(«O Tak HasbpiBaeMOM abCOMIOTHOM IBHEHUWY). B HeM Memay mpounm co-
AepsRUTCA clelyollee nmonoeHne: «Tak Kak Bee BUKEHUA JOMAHBI GbITH
OTHECEHBI K cHeTeMa anbga (cucTeMe HHEPLHH), TO OHA MPEACTaBIAET, Oue-
BUJIHO, U3BECTHYIO HENPAMYIO CBAi3b MEKIY BCEeMH IPOUCXOJAMHMHU BO
BcelleHHOH mpolieccaMi U coJep#UT B cele, cle0BaTelbHO — MOKHO CKa-
3aTh — CTONb e 3arajouHblii, KaK U CIO#HBIA YHUBepcalbHBIH 3aKOH).
f1 mymaro, uTO ¢ 3THUM BCHAKUH cOTNACUTCH; 3TO ACHO BbIPAsKAcTCA TaK-
ke U B TOM, UTO BBIILIE OPUEHTUPOBKA He Ha3bIBaeTCA HemocpeAcTBEeHHOM.
Ecnu e HefiMaHH uyBcTBYeT MOTPeOHOCTh B acTPOHOMHYECKOM OMNpeje-
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J1eHUH aib(a, To OH BCTyNaeT Ha NMyTh, KoTopellt MacGregor o6o3Hauui,
KaKk BTOpOW, U KOTOpbIi u3bpan Takxe Jlaure. fl monaraio ogHakro, 4yTO
€CTeCTBOUCTLITATENb Beerja emle 6yfeT CTPeMUTLCA K 3aMeHe MocpecT-
BEHHON CBA3U Hemocpe/[cTBeHHOU. [Janee mpeJo MHON Ne#UT CBEHO, ACHO
U OueHb MOMYJAPHO HamucaHHoe counHenue l'odmanna «/[Busernue u uHep-
uum (W.Hofmann, «Bewegung und Trigheity, Wien, 1904). Astopy He-
U3BECTHBI, MO-BUJUMOMY, CYIECTBYIOI[HE 3[16€Ch PA3HOTIACUA, U OH UINET
paspelieHue BOpoca MOYTH TEMU e MyTAMHU, KOTOPLIMU fl TIell B CBOE Bpe-
MA. Takr, cHOBa BCEpbLIACh ABUMKYIIAA CUJIA, CKPBIBAIOMAACH B 3TOM BOTPO-
ce. DpaHiry3cKue aBTOPHI IO BOMPOCAM MEXaHUKHU MPEANOYUTAIOT MoaNbIie
JepRaThCA OT N0Z06HOTO pojla 0OpeMeHHAIONUX BOIPOCOB, CTPOTO pa3ndyan
(hU3UYECKYIO U pallMOHANLHYIO MexaHUKU. [lepBas Torja naeT sKcHepUMeH-
TalbHbIE TOUKU OHOPBI /UIA UeAaIU3UPOBAHHBIX TMPEANOCHIIOK BTOPOU, Jo-
rUYecKUe MOCHeACTBUA KOTOPO 0CTAIOTCA, KOHEUHO, HEMTPUKOCHOBEHHBIMU,
MOKy/a cCOXpaHAIOTCA Te AonyimeHua. Ho Tak Kak riaBHBIA UHTepec Mexa-
HUKU JIeHUT B ee IPUMEHUMOCTU, TO HeoOX0IUMO, 6e3 COMHEHHUA, 0 Mepe
pa3BUTHUA TEOPUHU O/IBEPTATH O] €€ BIUAHUEM MepecMOTPY OCHOBHbBIE (aK-
ThI (PU3UYeCKOU MexaHUKU. Fciii cTporo oXpaHATh MPOBEJeHHYIO TPaHUILy,
TO 3TO MPUBOAUT K OMACHOCTH 3acToA B 06eux obnactax. Beakaa o6iacThb
eCTEeCTBO3HAHUA HYH/JAETCA B HENPEPHIBHOM B3aUMOJeUCTBUU TEOPHUU U
skcnepuMenTa. Cp. nmpekpacHoe counHenue P. Mansion’a «Sur les principes
fondamentaux de la géométrie de la mecanique et de I’astronomie» («Ocuos-
Hble MPUHIUNLI T€OMETPUH, MeXaHUKUA U acTPOHOMHUMY). ABTOp, BOpOUEM,
KaK U MBI, CYUTAET aOGCOMIOTHOE JABUMKEHUE [el0M OeCCMBICIeHHBIM U MTO-
JOMeeBy U KOMNEepHUKOBY CHCTEMBl KUHeMATUYeCKHU paBHOUeHHBIMHU. CMme-
Ha o6Cy# IaI0NUX KaKoN-HUBY AL BOMPOC MUl UMEEeT BechbMa CylleCTBeHHOoe
3HaYeHUe [JA BLIACHEHUA U paspelieHdfA 3TOr0 BOTpPOCAa U OCBemaeT pas-
auyHBIe ero cTopoHsl. (CM. mpuioseHue, JobaBieHue 6.)

7. 0630p u kKpuTHUKa noaosxeHuii Heiotona

1. JTocTtatouHo o6cyauB moapo6HOCTH moiomeHUd HbloTOHA, MBI MoO-
HEM Teleph ele pas 0003peThb GHopMy U NopAgok ux. HeIOTOH gaeT cHa-
Yyana HeCKOJIbLKO ONpefeleHU U TONBKO 38 HUMH CIeIYIOT y Hero 3aKOHKI
OBuaeHUA. PaccMOTpUM cHavana 3TH onlpefeleHUA.

Ol'lpe,[[e.lIEHI/Ie 1. KoauuectBo MaTepud U3MepAeTCA COBMeCTHO ee
MJIOTHOCThIO U ee 06beMOM. ITO KOJUUYECTBO MaTepud A B HociedyloimeM
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6y,[[y NMoHUMaThE ToJ HazBaHHWeM Tejia UJIM MacChl U OHO BhIpa:iaeTcA B Bece
JaHHOI'o 3JaeChb Tejqa. Yrto macca Tena IponopiyoHaldbHa ero BecCy, 1 Halelnl
IIpy NoMoOIIK BeCbMa TOYHBLIX OIBITOB ¢ MAaATHHKOM, 4YTO 6y;[eT IIOKa3aHo
HHEe.

Onpenenenne 2. Benuuwuna OBHMEHHNA HM3MepAeTCA COBMeCTHO CKO-
POCTbIO U KOJHUY€CTBOM MaTepHH.

Onpenenenne 3. MaTepuda o6iajaeT CNOCOGHOCTbIO COMPOTHUBIEHHUH,
MO3TOMY BCAKOEe Tello COXpPaHAeT, HACKOIbKO 3TO ANA HEr0 BO3MOMKHO, CBOE
COCTOAHME MOKOA WK PABHOMEDPHOrO MPAMOJINHERHOT0 JBHMEHHUA.

Onpenenenne 4. llpunosieHHaa cHlla eCcTh [JeliCTBylOllee Ha Telo
cTpeMileHHe H3MEHHUTh ero COCTOAHNE, COCTOAHNE NOKOA UK PaBHOMEpPHOIo
NpAMOJAHHellHOTO ABHUMEHHA.

Onpenenenne 5. [leiicTBHe HeHTPOCTPEMHUTENbHOM CHIIBI BhIpakaeT-
cA B TOM, UTO Tello NPUTATHBaeTCA K KaKoH-HUOGYIb TOUKe KaK K IIEHTPY,
WM OTTAJKHBAaeTCA 0T Hee, MK KaKUM-IHG0 06pa3oM CTPEMHUTCH JOCTHUb
ee.

Onpenenenure 6. AGconoTHasA BelHYHHA IEHTPOCTPEMHUTENbHON CH-
Jbl ecTh Goablllad HIKM MeHbIad Mepa ee B 3aBHCHMOCTH 0T JeHCTBYIOLIei
NPUYHHBI, KOTOpad pacnpocTpaHAeTcA OT HeHTpa K nepUd)epHH.

Onpenenenre 7. BennunmHa ycKOpHTeNbHOH HeHTPOCTPEMHUTENDbHOM
CHJIBI IPOTIOPIHOHANBbHA CKOPOCTH, KOTOPYIO OHA BbI3LIBAET B TE€UEHHE OIpe-
JelleHHOTO BpeMeHH.

Onpegenenvie 8. Bennuuia IBHMKYIIEH [eHTPOCTPEMHTENbLHONR CHIIbI
TpoTopIlHoHalbia BeJIHUHHe IBHMEeHHA, KOTOPYIO OHa BbI3bIBAeT B TeUEHHE
ompellelleHHOI0 BpeMeHH.

KpaTkocTH pagu Mo#HO 3TY TPOAKOI0 pojia BeIHUKUHY CHIbI HA3bIBaTh
a6 CoNIOTHON, YCROPUTENbHON U JBHUMYIIeH CUION U INA pa3iuieHUA UX OT-
HOCHUTb K TenaM, CTPeMALIMMCA K IIeHTPY, K MeCTy Tel U K IEHTPY CHIL
JBHMYIIYIO CHILy MOMHO OTHOCHTD K Tely, Kak CTpeMJleHHe €100 K IeHT-
py, KaKk CyMMapHBbIil pe3yJbTaT CTPEMJIEHUA K IIeHTPY OT[elIbHbIX dacTeil.
YCKOPUTENBHYO CHIY MOMHO OTHOCHTB K MeCTy Tejla, Kak JeilcTBYIOWYIO
NpUYHHY, KOTOpad pacnpocTpaHAeTcAd OT IeHTpa K OT[eNbHbIM OKpY#alo-
MM €ro MecTaM, K JABHMEHHIO HaXOJAALIerocA B HUX Tena. AGCOMOTHYIO
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CUITY MOHO OTHOCUTD K EHTPY, oJapeHHOMY IIpuUUHOU, 6€3 KOTOpol IBU-
JKYIIHe CUJBI He pacHpocTpaHANUCH Obl B mpocTpaHcTBe. [IpuunHa 3Toro
MO3eT ObITh KaRUM-1UG0 LEeHTpalbHBEIM TeloM (M0J06H0 MarHUTy B LEHT-
pe MarHUTHON CUJIBI UK 3eMIA — B HEHTPE CUJIBI TAMECTH) UIH YeM-TUGo
HeBUIUMBIM. TakoBo, no KpaiiHeil Mepe, MaTeMaTHUeCKOe TIOHATHE ee, U0
¢U3HYECKHe TPUYUHBI U LEHTPHI CUI A 3/leCh 0CTaBNO 6e3 BHUMaHUA.

YcKopUTeNbHAA CUJa OTHOCUTCA MO3TOMY K JBUMKYIIeHCH, Kak CHKO-
pPOCThH K BelWUHHe ABUeHUA. BenuuuHa IBUMEHUA MOTy4aeTCA MPOU3Be-
JeHHeM CKOPOCTH Ha Maccy, a ABHMKYIIAfd cUlla — TMpPOU3BeleHUEM YCHO-
PUTENbHOH CUNBI Ha TY ke Maccy, u6o cyMma JefiCTBUIH, KOTOpbIe BBI3bI-
BaeT YCKOPUTEeNbHAA CUNA B OTJENbHBIX UACTAX Tela, U €CTh ABUKYIIaA
cuna Bcero Tena. Bor mouemy 65143 MoBepXHOCTH 3eMIH, I'Jle YCKOPUTENb-
Had cuna, T.e. CUJa TAMKECTH OCTAeTCA BO BCeX Telax OJHOH U Toil ke,
IBURYIAA CUJa TAMECTH UM Bec Tela ecTh To e, uTo U Teno. Ho eciu
NOAHATBCA B TaKUe MeCTHOCTU, B KOTODPBIX YCKOPUTENbHAA CUNa TAMECTU
CTaHOBUTCA MeHbIlle, TO BeC PABHOMEPHO YMeHBIIAeTCA U OCTaeTCH BCerja
NPONOPUHOHANBHEIM NPOU3BEJEHUIO U3 YCROPUTEIBHOU CHIBI THMHECTH Ha
Teno. Tak, B MECTHOCTAX, I'/le YCKOPUTeNbHaA CUlla BABOE MeHbIIe, BeC Tela
TOe BIBOe MeHblIle. /lanee A Ha3bIBaW NPUTAMEHUE U Yap B TOM e CMBIC-
Je YCROPUTENBHBIMU U ABMYIUMHU. O603HaUeHUA: IPUTAKEHHe, YAap UIH
CTpeMIieHUe K LEHTPY A ynoTpebnAi 6e3 BCAKUX pas3lUuHdii, paccMartpH-
BaA 3TH CUIBI He B (PUBHUECKOM, a TOJIBKO B MaTeMaTHYeCKOM CMBEICIE.
UuTaTelb He J0M#eH MOSTOMY U3 3aMevaHUi 3Toro poja 3aRIIOUYUTH, UTO
A 06BACHAID PO U crnocol AelcTBUA UIU GU3UUYECKYIO TPUUUHY HIH UTO
fl IPUIUCHIBAIO LeHTpaM (MpeICTaBIAIOLMM JIUIIb FeOMeTPUYeCKUEe TOUKH)
JefcTBATeNbHbIe U HU3UIECKHE CHNLI, KOrJa A rOBOPIO: EeHTpPLI NPUTArU-
BalOT UJIM B LIEHTpax JeHCTBYIOT CHUIBI.

2. Kar MbI nogpo6HO [0Kasalu yike BEIIIE, onpeeneHde 1 ecTh MUMIb
MHHUMOoe omnpefeneHde. [loHATHe Macchkl He CTAHOBUTCHA ACHEe, €CIIU paccMart-
pUBaTh Maccy, Kak IpousBejeHde ofbeMa Ha MIOTHOCTH Telda, U60 cama
NIOTHOCTb €CTh JIUIIb Macca B eluHule o6beMa. HcTUHHOe ompeneneHue
Macchl MokeT OBITh BBIBEJIEHO TOTBKO U3 AMHAMHUYECKUX OTHOIIEHHUH Tell.

[IpoTue onpefenenud 2, npeAcTaBIAKIIEr0 NUIIb MPOCTOE YHCIEHHOE
BBIpaMkeHUe, HUUero Bo3pasuTh Helb3A. Onpepenenve 3 (06 uHepuuu) cra-
HOBUTCH U3JIUIIHUM BBUAY onpefeieHuii 4-8, n60 B YCROPUTENbHOH NpUpo-
Jle CUJ JaHa y#e U HUHepLHA.

Onpepnenenne 4 nzobpaaeT CUIY, KaKk IPUUHHY YCKOPEHUA UIH CTPEM-
TeHUe K ycRopeHHmo Tena. llocneqHee moATBeps#aaeTCA TeM, YTO U B TOM



7. 0630p u kpumura noaoxcenud Hviomona 213

clydae, Korja yCKOpeHHiIl ObIThL He MOMKeT, HacTyNalT JpyTHe COOTBET-
CTBYIOLIME MM HM3MeHeHUA, KaKk NaBieHMe, pacTAmeHue Tel U T.n. llpu-
YHWHA YCKOPEHHMA B HalpaB/leHHH K ONpe/lel]eHHOMY LeHTPY 00BABIAETCA
B OMpefielleHNH 5 HeHTPOCTPEeMHUTeIbLHOH CHIIoi, a B onpefeleHnaAx 6, 7 u 8
pa3nuyaeTcAd, Kak abCoMOTHad, YCKOPUTelbHaA U ABHmymasa cuia. Heno,
KOHEe4YHO, BKyca M (pOpMBI BbIpamaTh JU NOHATHE CUJIbLI B OTHOM HIH He-
CKONBbKUX onpefieleHuAX. [[puHINNHaNIbHO NPOTHR onpefelennit HeioToHa
HHYero BO3pa3uTh HEJb3A.

3a onpeaeneHUAMH CIeIYIOT aKCHOMBI MU 3aKOHbI ABHeHUA. HbioToH
yCcTaHaBJIMBaeT TPH TaKHX 3aKOHA:

«1 3axon. Kampgoe Telo coxpaHAeT CBOe COCTOAHHE MOKOA HIH paB-
HOMEpPHOTO NPAMOJHUHEHOrO JBHUMKEHHUA, €CIH OHO He GbIBaeT BBLIHYMHJEHO
AeHCTBYIOLIMMHY Ha HEr0 CHJIAMH U3MEHUTH 3TO COCTOAHHED.

«2 3aroH. I3MeHeHHe TBHMEHHA MPONOPUHOHAILHO BO3/IEHCTBHIO IBH-
MyLleil CUJIbI M MPOUCXOAUT B HaANpaBJIeHUH TOW MPAMOHN JUHUH, B KOTOPOI
3Ta cuia JeliCTByeT».

«3 3anoH. /leficTBUe Bcerjla paBHO NMPOTUBOAEHCTBHIO, WIK JNeACTBUA
ABYX TeJs ApYT Ha Apyra Bcer/a paBHbl U IIPOTHBONOJO¥HBIM 00pa3oM Ha-
npaBJeHbD».

3a >TUMH TpeMA 3axoHamMd y HbloToHa crefiyeT HecKonbKo Ao6aB-
Jdenuil. 1 u 2 mobaBieHUsA OTHOCATCA K MPUHUUIY NapaliejnorpaMma cuil,
3 mobGam/ieHUe KacaeTCd KOJMYECTBa ABHeHUA, NIPOU3BeJeHHOTO TPOTHRO-
JelicTBHeM, 4 no6aBieHle — HEU3MEHAEMOCTH LeHTpa NMPOTUBOAERCTBUEM,
a b u 6 nobaBieHUA KacalOTCA OTHOCUTENLHOTO JBHMKEHUA.

3. HerpynHo 3amMeTHTDb, YTO 1 ¥ 2 3aKOHBI JaHLI y#e B NMpeJbITYIHUX
olipefejeHuAx cunbl. CoriacHo 3THUM olpejeleHUAM, 6e3 CUJILI HeT U YCKO-
peHud, a cleJoBaTelbHO, €CTh TOJIBKO MOKOH WJIHM NPAMOJHHEHHOe paBHO-
MepHoOe BUeHUe. [lanee npeacTaBideT co6oil coBeplieHHO HEHY#HYIO TaB-
TOJIOTHIO, TIOC/Ie TOTO Kak YCKOpPEHHE oNpe/leseHo, Kak Mepa CHIIBI, ellle pa3
CKa3aTh, UTO M3MeHeHHe JBHMEeHHA NpPONopUHoHanbHo cune. Brino 6ur mo-
CTaTOYHO CKAa3aTh, YTO NMpeNociaHHble OllpefieleHUd He ABIAIOTCA IPOHU3-
BOJBbHBIMH MaTeMaTHYeCKHMMU ONpe/el]eHHAMH, a COOTBETCTBYIOT CBOHCT-
BaM TeJl, IaHHLIM B onbiTe. B 2 3akoHe cogepmuTcd Kak 6y/ITO HEUTO HOBOe.
Ho Mbr Bugenu yme, uTo 6e3 MpaBUILHOTO NOHATUA Macchl OH He MOHATEH,
a ¢ 3TUM NOHATHEM, KOTOpoe caM0 MOeT ObITh MOJY4YeHO TOJIbKO U3 JUHa-
MHYeCKOTr0 OIbITa, He HYHeH.

B nobamnenuu 1, geficTBHUTeNLHO, cOlep:UTCA HeuTo HoBoe. Ho B Hem
yCKOpeHHA, oOycloBienHbe B Tene K paznununmiMu Tenamu M, N, P, pac-
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cMaTpHUBalOTCA, Kak camo co6010 pasymeemces, He3aBUCUMble APYT OT ApyTa,
MeRIy TeM Kak UMeHHO 3To ClleJoBalo Obl BIOJHEe ACHO NMPU3HATL armom
onsima. JlobaBieHne 2 ecTb NPOCTOe NMpPUMeHEHHe 3aKOHA, BbIPAMEHHOT'O
B pobaBiennn 1. OcTanbHble HoGaBAeHUA TOe OKa3bIBAIOTCA MPOCTHIMHU
JHeJYKTUBHBIMU (MaTeMaTHUYeCKUMH) Pe3ydbTaTaMU U3 NpellieCTBY IOIHX
MOHATHUH U 3aKOHOB.

4. Ecaun pase ocTaBaTbCA 6ceye.o Ha Touke 3pensa HeioToHa u coBep-
IIeHHO OCTaBUTb 63 BHUMAaHHUA YIOMAHYTbIe YCIOMKHEHHUA U Heollpe/eleH-
HOCTH, KOTOpble COKpalleHHbIM 0603HAYEHHUEM «BPEMA» U «IPOCTPaHCTBOY
He YCTPaHAIOTCHA, a8 TOJAbKO NPUKPBIBAIOTCA, TO BCE €llleé MOKHO 3aMeHUTh
nonozkeind HbioTona ropasgo 6ojsee NpocTbIMU, MeTOOUYECKH Oojee YIIO-
PANOYEHHBIMH U yJOBJIAETBOPUTEAbHBIMU. [0 HallleMy MHEHHUIO, OHU MOTJIN
Obl OLITh TAKOBBI:

a. OnprTuerit npunnun. llpoTuBonocTaBaeHible IPYT APYTY Tela BbI3bI-
BalOT ApPYT Y Apyra Npu U3BECTHBIX, ONPe/IeJEeHHBIX B 3KCNEPUMeHTalbHOH
(U3HKe, YCIOBUAX NMPOTHBOIOJO}KHbIE YJCKOPEeHUS B HaNpaBlIeHUU cOeluHA-
fomeit ux auuud. ([[pUHLIKWI HHEPLUH 3[eCh YiKe BRIIOYEH).

b. Onpegeaenne. OTHolleHWe Mace OBYX Teld eCThb OTpullaTedbHoe 06-
paTHOe OTHOIIeHHWe UX B3aUMHBIX YCKOPEHHIA.

¢. OnprTHerit npuunun. OTHOMIEHWA Macc He 3aBUCAT OT poja Qusu-
YeCKUX COCTOAHUH Tea (6yIb TO NeKTPUYeCKUe, MATHUTHBIE U T. 1. COCTO-
AHUA), 06YCIOBIMBAIOIIMX B3aUMHOE UX YCKODEHHe; OHU OCTAIOTCH TaRiKe
OJJHUMHU U TEeMHU e, De3pa3iuyvHo, MOJYUYEHbl JU OHU MOCPEeACTBEHHO WIH

HelocpeacTBeHHO.
d. OnbITHRIA NPUHOUIN. YCKOPEHHHA, KOTOpbLle BBI3BIBAIOT HECKOILKO
Ten A, B, C' ... B kakoM-HuGyasr Tele K, apyr oT gpyra He 3aBHUCAT.

(OTcoaa HenocpedcTBEHHO BhITEKAeT NPUHIIMI NAPALIENOrpAMMA CHIL. )

e. Onpenenenne. JIBuAyman cuiia ecTb Npou3BegeHe BeAUYHHBI MacChl
KaKoro-HUGYIb Tella Ha BbI3BaHHOe B HeM YCKOpeHUe.

3aTeM MoOrau Gbl ellle CllieJOBaTb OCTalbHbie MPOU3BOIbLHbBIE ONpe/iele-
HUA YUCAEHHBIX BbIpasKeHWil «BeJWYMHa TBUMEHUA», GKUBAA cuwiay 4 T. .,
HO OHH BOBce He HeoOGxomauMbl. [IpuBemeHible NMOA0KEeHUA YIOBAETBOPAIOT
Tpe6GOBaHUIO NMPOCTOTHI U IKOHOMUH, KOTOPble MOMHO NpPegbABUTb K HUM
13 coobpaskeHnit 3IKoHOMUYeCKH-HayYHbIX. OHM Take MPO3pavHbl U ACHHI,
160 HU OTHOCUTENbHO OJHOT'O U3 HHUX He MOKeT BO3HUKHYTb COMHEHHH,
YTO OHO 03HaYaeT, KaKoB er0 HCTOYHUK, BbIpasaeT J1d OHO (aKkT onbITa WU
MPOU3BOIILHOE ONpefeleHue.

5. B o6mem u neaoM MozkHO ckaszaTb, 4To HbioToH mpeBocXomHo cy-



8. Baseasd Hasad na passumue OUHAMUKY 215

Mell OTLICKATh MOHATUA U NMPUHIUNLI, KOTOPble GLIIN docmamouno Haded-
Hbl, YTOOBI MOMHO GBLIO Ha HUX CTPOUTH Aanblie. OTYacTH, Mo-BUAUMOMY,
BClleICTBUE TPYAHOCTH U HOBU3HLI Jella OH BHEIHY#JEeH ObLN U3JOMHUTEL €ro
CBOMM COBpeMeHHUKaM 6ollee IPOCTPAHHO U MOTOMY HEJOCTATOYHO [eNbHO.
JTO MpUBeNo, HAPUMEDP, K TOMY, YTO OJHO U TO e CBOHCTBO MeXaHUUe CKUX
npoleccoB OBIBAET Y Hero Nopoit hopMynupoBaHo Heckonbko pas. Ho oTuac-
TH eMY caMoOMy, Kak 9TO MOMHO JI0Ka3aTh, He GBLIM ACHBI HU 3HaUYeHUe, HHU,
B 0COGEHHOCTH, UCTOUHUK MO3HAHUA ero NpUHIHUNOB. U 3T0 He MomeT Gpo-
CUTb HU Maleiilleil TeHU Ha LyXOBHOe ero Benuuue. ToT, KOMY MPUXOAUTCA
YCTaHOBUTH HOBYIO TOUKY 3DPEHHA, HE MOMKET, KOHeUHO, BIaleTh €l0 ¢ ca-
MOT0 ke Hayalla ¢ TaKkoll YBePeHHOCTEIO, ¢ KOTOPOil el0 BIaelOT Te, KOMY
9Ta TOYKa 3peHHA JocTanach oT Hero 6e3 BcAKoro Tpyaa. OH IOCTaTOYHO
y#e cenan, Korja OTKPbLT UCTHHBI, HA KOTOPLIX MOMHO CTPOUTH Jafblle.
H60 ramgoe HoBoe cleJCTBHE NPeJCTaBIAET BMeCTe ¢ TeM HOBOe MO3HaHHeE,
HOBBI KOHTPOIb, paclIipeHHe KPYyro3opa, BeIACHeHHe TOYKH 3peHuA. Hu
MOJKOBOJEN, HU BeNUKUI HCCNeJoBaTENh He MOTYT OTHOCHTENBHO KaMI0ro
JOCTUTHYTOTO MYHKTA 3aHATHLCA MENIOYHBIMH HCCIeJI0BaHUAMU, Ha KakoM
OCHOBaHHU OHH 3THUM NYHKTOM BnajeioT. Benuuue mpejcroameii sagaun
He OCTaBIAeT JJIA 3TOr0 BpeMeHU. BriocneqcTBuun geno mensaercd. OT aByX
nocieaywomux croiretuii HoroTon Mor omujgats, 4To OHU 3aliMyTCH Jalb-
HefiIUM HccleJoBaHHEM M YKPEMIeHWeM OCHOB TOTO, YTO OBIIO CO3JaHO
uM. U pgelicTBUTENBHO, B 3M0XY GONBINEro HAYYHOTO MOKOA MPUHIUIEL MO-
I'yT HONYYUTh Gonee BRICOKUIN dunocodckuii UHTepec, YeM BCe, UTO HAa HUX
MOHO CTPOUTh. 3aTeM BO3IHHUKAIOT BOMPOCH, MOTOGHBIE TE€M, KOTOPHIE MbI
3fech obcymgand. MomeT ObITE, MBI 30eCh BHECIH KOe-UYTO B Jel0 UX pa3-
pemenua. Mp1 BrionHe cX0UMCA ¢ 3HAMEHUTLIM U He 6€3 0OCHOBaHUA BLICOKO
nountaeMeIM (usurom Y. Tomconom (nopgom KenbBuHOM) B nperiIoHeHMH
U yBameHuu nepej HrloToHoMm. Ho HamM oueHb TPYZIHO MOHATHL TOT B3TIAL
ero, 4To moioxeHnA HpI0TOHa MpPeJoCTaBIAIOT U B HACTOAIIee BPeMA ellle
camMoe nyuliee U camoe hunocodckoe, YTO y Hac UMeETCH.

8. Bsriaap Hazaj Ha pa3sBUTHE JUHaMHKU

1. OcmaTtpuBanAck Hazaj Ha Mepuoj pasBUTHA JUHAMUKH, HauaThii [a-
auneeM, mpojoiseHHslil ['iofireHcoM M 3akoH4eHHBI HbIOTOHOM, MBI Ha-
XO[MM B KauyecTBe TIaBHOTO pe3yibTaTa NMO3HaHHUA TO, YTO Tela B3aUMHO
ONpeJeNdOT APYyTr B IpYyre 3aBUCHMbIe OT MPOCTPAHCTBEHHBIX U MaTepH-
albHBIX YCIOBHUH YCKOPEHUA U UTO CyWecTBYIOT maccyl. To, yTo nmo3HaHue
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9TUX (aKToOB BbIpameHo B CTONL MHOTHX MOJOREHUAX, UMeeT HUCKIIOYU-
TeJNbHO HCTOPHYECKOE OCHOBaHMe: OHO GbLIO MOMYyUYeHO He cpa3y, a [ocTe-
nenHo. B cymHocTH roBopsA, ObL1 yCTaHOBIEH TONbKO 0dun darT. Paznny-
HbIe [aphl Tel oNpelenfloT He3aBHCHMO APYT oT Apyra B cefe caMHUX Hapbl
YCROpeHHUH, WieHbl KOTOPBIX NMpeCcTaBIAIT OTHOIIEHHE HEU3MEHHOe H Xa-
paKkTepHoe A KamJgod mapel Teia. Jlame Takue BblfalOlINecA JIONH, Kak
lanuneit, I'oiirenc 1 HpOTOH, He CMOTIHM YCMOTpPeThb 3TOT ¢aKT cpasy,
a Mo3HaBalK ero TOJbKO YacTAMHM, KaK 3TO BBIPA3HIOCh B 3aKOHe MajeHUA
Tell, B CIEHAIbHOM 3aKOHe MHEPLUHH, B NMPHHIUIE apalielorpaMma cHi,
B IOHATHH Macchl U T. A. B HacToAlee BpeMA HeT Gollee HUKAKO#l TPYAHOCTH
paccMoTpeTh eduncmaeo Bcero dakrTa. TonbKo nmpakTHUyecKkad NoTpeGHOCTH
coo0lIeHNA MOKeT ollpaBIaTh YacTHUYHOE BhIpa)keHHe ero [IPH IIOMOLTH MHO-
IUX MPHHUKIOB (YHCIO KOTOPBIX OHNpPENeNAeTCA COOCTBEHHO TONBKO HAyY-
HBEIM BKycoM). Brnpouem, ecu MBI BCIOMHHM HallW paccy:IeHHUA HacuyeT
NOHATHII BpEMEHH, HHEPUHH U T. ., MBI YEpPelnHMcA, 6e3 COMHEHHA, B yOes-
JOEeHHH, YTO, CTPOTO TOBOPA, Jae U B HACTOALlee BPEMA 8ecb 3TOT PaKT He
MO3HAH ellle BIOJHE CO BCeX CTOPOH.

C «HeM3BECTHBIMH IPHYHMHAMHEY NPOLECCOB MPHPOALI MOIYYeHHAA TOU-
Ka 3peHHA He MMeeT Hu4ero obmero (Ha 4TO ACHO yKasbiBaeT HbioToH).
To, 94To MBI B HacToAlllee BPeMA Ha3blBaeM B MeXaHUEe cu.4ol, He eCTb
HEUTO, CKPBITOE B IMpoleccax, a Nojaaiolleecd U3MepeHHIO, QaKTHUECKOe
YyCIOBHe IBHMEHHA, IPOU3Be/leHHe U3 Macchl Ha ycKopenue. Takme Rorga
MBI TOBOPHM 0 NPHUTHMEHHH M OTTANTKHBaHUM Tel, HAaM HeT BOBCe HaZo06-
HOCTH OyMaTbh 0 KAKHX-IHO0 CKPBITHIX NPHUYHHAX ABHMeHUA. Beipamenunem
«IpUTHAMEHKe» 0003HAYAIOT TOIBRO akmuieckoe cxodcmeo, onpeleneHHOTo
YCJIOBHAMH JBHmeEHHA, Ipolecca ¢ 3¢ derToM BojeBoro HMIynnca. B o6oux
clydafsX HacTyNaeT HIH AefcTBUTENbHOE ABHKEHHE, WK, eClH 3TO0 Nocel-
Hee KOMIIEHCHPYETCA OPYTHM YCIOBHEM [IBHIKEHHA, epeMelleHre, CiaTHe
Ten U T. 1.

2. HacToAmee aeno reHu 3aKkI09anoch B TOM, YTOObI YCMOTPETH CBA3b
MeAY U3BECTHBIMH ONpeJeNfaoMNMH MOMEHTaMH MeXaHHIeCKUX Tpolec-
coB. Bonee TouHoe ycTaHoBIeHHe (QOPMBI 3TOl CBA3H OBLIO JENOM OCTO-
POKHOI M 0CMOTPHUTeNbHOH paboThI, 3aBepLIUBLIEICA YCTaHOBIEHHEM pas-
JAUYHBIX TOHATHH U IPUHINIOB MeXaHHKH. UcTHHHOe 3HaYeHHe, HCTHHHYIO
HEHHOCTh 3TUX IPUHLHUIOB U NOHATHIH MOMHO YCTaHOBHTH TOIBKO HCCIENO-
BaHHEM HMX HCTOPHYECKOTo mpoucxoxaeHuA. H BoT 3To ucenegoBanue ¢ He-
COMHEHHOCTBIO JOKa3bIBaeT MOpOil, YTo KaKWe-HHOY[b cilIydaiiHble o6CTo-
ATeNbCTBA AaNd Npoleccy pa3BUTHA CBoeoOpa3Hoe HalpaBleHHe, KOTOpoe
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NpU APYTUX yCIOBUAX MOIJO ObI OKa3aThCAl BecbMa pa3iuuyHbIM. [loacHUM
3TO Ha TIpUMepe.

IIpesige yeM OH NMPUHAN U3BECTHYIO 3aBUCHMOCTh MMy KOHEUHOMH
CKOPOCTBLIO U BpEMeHeM NMaJleHUA Tel U MPOBEPHUI 3TY 3aBUCUMOCTD Ha ONbI-
Te, l'anuneil, KaK MbI yi#e YIIOMUHANU, celal Apyroe IOMyIlleHUe, a UMeH-
HO, YTO KOHeYHaf CKOpPOCTDL MpPOMOpIMOHaNbHA NPOHAEHHOMY MaJarolliuM
TeIOM PacCTOAHUIO. BeneacTBUe Tode YMOMAHYTBIX yHe JOMHBIX 3aKIIO-
YyeHUU OH Tojaran, 4To 3TO AOMYylleHde MPOTUBOPEYUT caMoMy cebe. O
nojarai, 4To ABOHHOe paccTOfiiMe, MPOHJeHHOe TeloM B CBOEM MaleHHUH,
6narogapsa OBOHHOHA KOHEYHO! CKOPOCTHU, JOMMHO OBLITHL MPOHAEHO B TO e
BpeMfl, YTO U OJHOKpaTHoe paccTofHue. Tak Kak o[lHAKO MepBafd MOJOBU-
Ha 3TOro JBOWHOTO pPaccTOAHUA HoN#Ha Oblia OLITL MpoiijleHa paHblle, TO
BTOpAf MONOBUHA A0M#HA Gblna GBITh MpoiAeHa MIHOBEHHO (6e3 H3MepUMOo-
ro BpeMenu). OTciofia nerko cienosano, 6yATO ABUMKeHHUe Maialollero Tena
€cTh BooOllle ABUMEeHUEe MTHOBEHHOE.

CpenanHble 31eCh JTOMHDBIE 3aKTIOUYEHUA 04eBUAHLI. MHTerpanuu B yMe,
€CTeCTBEHHO, OLITA IeloM HEeNMpPUBLIYHBIM 1A [anunes U 3a oTCYTCTBUEM
BCAKOIO MeTOo/la OH He MOI He omMubaThcA, KAK TONLKO YCIOBUA CTaHOBHU-
JUCh HECKONBKO cliodkHee. Keny s o3HavaeT nyTh U ¢ BpeMA, TO AOMYyILIeHUe

lanunea ua namem COBPEMEHHOM AI3BIKE BhbIPpaxacTcA TaK: % = as, OTKyza

cregyet, uto § = Aexp(at), rje at ecTh NOCTOANHAA BETUUMHA SMITUPUYEC-
KafA U A — mocrofAnHaA BeTUYUHA UHTEIPUPOBAHUA. JTO COBCeM APYIoi
BHIBOJ, YeM TOT, KoTopblil caenan lanuneii. On, npaBaa, He cCOOTBETCTBYET
onbITy U l'anuneli ycoMHuICA Obl, BEPOATHO, B TOM, 4T0 JiA ¢ = () myThb §
Bce e JoM#meH ObITh oTnHYeH oT (), 4ToObI BooGLle MOIO HACTYNUTh [BH-
sweHde. Ho camoMy cebe fonylieHHe 5TO He NPOTHBOPEUHT.

IIpeactaBum cebe, uTo 5TOT #e Bomnpoc nocTaBul cebe Kemnep. Memay
TeM Kax ['anuneit o6pamancea Bcerja TOIbKO K mpocTeiimeMy U oT6packiBan
ceffyac e cflelaHHOe JOMylLleHHUe, Pa3 OHO TOJBKO OKA3BIBANOCH HEMPUTO[-
HbIM, Kennep oGHapysuBaeT coBeplieHHO Apyroii xapaxTtep. OH He ocTa-
HABIUBaeTCA Mepe] CAMBIMHU CIOKHBIMU JONYIIEHUAMU U HOCTHUIaeT IeNH,
He MepecTaBaf MOCTENeHHO U3MEHATh UX, YTO JOCTATOYHO [JOKA3bIBaeT HC-
TOPHUA OTKPBITHA UM 3aKOHOB JBUMeHHUA NnaHeT. Tarum ob6pasoM, ecnu 6bl

JoTmyLeHe % = as orazsanock HenpurogueiM, Kennep, BepoaTHo, Hcnpo6o-

Ball ObI MHO{ECTBO APYrux U cpeld HUX, BEPOATHO, TaKkie U IIpaBUIbLHOE

IOy IIeHne % = a+/s. Ho toraa xon pasBUTUA JUHAMUKM OKasalcA Obl

CYLIeCTBEHHO UHBIM.



218 Tnasa IT

Ilo HaweMy MHeHHIO, UMeHHO 3TOMY HHUYTOMHOMY HCTOPHYECKOMY 06-
CTOATENbCTBY ClleflyeT INPHUNHCATh TO, YTO IOHATHE paboThl ¢ TAKUM TpY-
JOM, CTOJb [OCTeNeHHO NpHoGpesno coBpeMeHHOe CBoe 3HaueHHe. B camom
Jene, BCAEACTBHE TOT0, YTO 3aBHCHMOCTh MEMHY CKOPOCTBIO H BpeMeHeM
Oblla ciayudaiiHo HailfleHa paHblle, OTHOLleHHe v = gl MoX#HO ObLIO IIO-

g_tZ

KasaThCA NePBOHAYATLHLIM ypaBHeHHeM, § = =5- OaMmRalIIM U ypaBHe-

2
Hue gs — % f6ojee oTgaleHHBIM CleJCTBHEM. C BBeJeHHEeM IIOHATHA Mac-

col (M) U cuawl (p), IpuyYeM p = Mg, NoayUYalT (epeMHOMKeHHeM Tpex

o Ptz mu?
ypaBHeHHH ¢ m) mv =p-t, ms = 5 ps = 5 T. €. OCHOBHEIE ypaB-

HeHHA MeXaHUKH. TakuM 06pa3oM, NOHATHA CUAbL U KOAUYECMBd OBUHEHUSA
(mwv) DoMmubI 6LUTM Ka3aThCA NepBoHAvalbiee, YeM OHATHA padomsl (ps)
u wcueoti cuast mv?. HeT 103TOMY HMYET0 YAUBHTEIBLHOIO B TOM, UTO Be3fe,
rjle NOABIANOChL [IOHATHe paboThl, Jedallch NONLITKU 3aMeHUTh ero IoHA-
TUAMM UCTOpHUYecKU Oojiee cTapbiMU. B 3TOM MMeHHO HAXOAUT MOMHOE CBOE
o0bACHEHHE BeCh CIOp MeAy HocienoBaTenamMu Jeli6nuuya u Jexapma, no
HEKOTOPOH cTeleHH pa3pelleHHbIH MU A’ Anambepom.

Ecau 6biTh GecnpucTpacTHBIM, Helb3d He 3aMeTUTh, YTO MBI UMeeM
TOYHO TO e [IpaBO ClpallMBaTh O 3aBUCHMOCTH Mey KOHeuyHOo#l CcKo-
POCTLIO U BpeMeHeM, KaKk KU O 3aBUCHMOCTH MeM1y KOHEUHO! CKOPOCTHIO
Y PO AeHHLIM paccTOAHUEM, H Pa3pelluTh BOIPOC IPU [IocpeACTBe ONbITAa.
IlepBoIil BOmpoc OIPHBOAHT K CHEAYIONIEMY ONBITHOMY HNPHHIHIY: JaHHBIE
IPOTHUBONOCTaBIeHHble IPYT APYTY Teja coobualT ApYyT APYTY B JaHHble
BpeMeHa ollpejlefieHlble IpUpallleHUsA CKOpocTH. BTopoil Bollpoc yuuT Hac
clefyollleMy: faHHble IPOTHBONOCTaBAeHHbIe APYT APYTY Tejla coofIlaT
ApYyT ApPYTY IpPH olipefeleHHLIX B3aUMHLIX [lepeMellleHUAX U3BeCTHbIe 1PU-
paieHUA ckopocTH. O6a MoloMeHHA PABHO IPABHIBHBEI H MOT'YT CUHTAThCA
paBHO IlepBOHayalbHLIMH.

YTo 3TO npaBHIbHO, JOKa3biBaeT B Haule BpemA W.P. Maiiep, cBo6oa-
HBI# OT BIMAHUA IIKOJbI, COBpeMeHHad HaTypa B Ay Xe ['aiauien, KoTopbiil Ha
caMoM /[lejie Iollesl CaMOCTOATENbHO 3TUM MOCIeJHUM IIyTeM U TeM JOCTUr
TaKOT0 pacllUpeHUA HayKH, KaKoe [IyTeM IIKOIbI 6bLI0 10Ny YeHO JUIIb 103~
ke ¢ OOJBIINM TPYAOM M ¢ HepaBHOil nmonHoToill. lna Maiiepa «pa6oTtay ecThb
NOHATHe NepBoHaudanbHoe. To, 4TO B LIKOJe MeXaHHUKM Ha3biBaeTcH pabo-
TOH, OH Ha3biBaeT cUJ0OH. Maiiep omubaeTcd TOALKO B TOM, YTO OH CBOH
IyTh CUNTaeT eJUHCTBEHHO IPaBUILHBIM.

3. Hrar, MoHO 10 IPOM3BOIAY CUHTATh 3JIeMeHTOM, Onpededsioujimn
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ckopocmb, UMW epema, UWIU nyms nadenusa. Ecin BHHMaHHe oOpaliaeTtcs
Ha TepBoOe YCIOBHe, TO MOHATHE CHUJIbI NMpPeACTaBIAETCA NepBOHAYATLHBIM,
a MoHATHe paboTbl — TMOHATHEM BbIBeAeHHLIM. Ecam e cHavama uccie-
AYIOT BIMAHHE BTOPOTO YCJIOBHUA, TO MOHATHEe paboTLl ABIAETCA NMEpPBOHA-
JanbHbIM. [lepeHocA MOHATHA, NOMYYEeHHbIE PACCMOTPEHHUEM IBHMEHHA Ma-
Jalomero Tena, Ha Gojee CIOMHBIE YCIOBHA, Mbl M0O3HAEM CHIY, Kak ale-
MEHT, 3aBHCHMBIH OT DAacCTOAHMA Tel, KAk (QYHRIUHMIO paccToAHuA f(r).
PaGora Ha nytu dr ects Toraa f(r)dr. Ha BTopoM nyTu wucciezoBaHuA
paboTa Toe ORKasblBaeTcA QYHKUMeH paccToAnua F(r), Ho cumy MBI TOr-
F(r)

Jda 3HaeM ToOJbKo B ¢opMe 3
r

, RaK IMpeJellbHYIO BEIWYUHY OTHOIlIe-

. OpupaimeHue paboTsl
HHA: npupaieHue Iyt °

lanuneit mpenMyiiecTBeHHO Lea nepBbIM U3 o6oux myTeit. [Ipeanouu-
Tan ero u Heioton. I'witrenc npeanountaet 6onee BTOpoit IyTh, HO TOMe UM
He orpaHnuuBaercA. JlekapT onATL mo-cBoeMy nepepaboTtan ugen Lanunes.
Ho ero pa6oTbl HMeIOT Majio 3HaUYeHHA cpaBHUTeIbHO ¢ paboTamu HeioToHa
u ['ofiredca u BIMAHKE ero CKopo coBeplueHHo ociabeaet. [locae ['ofirenca
U HrroToHa cMmemenue o6eMX TOYeK 3pEHHA, HE3aBUCHMOCTh M paBHO3HAY-
HOCTb KOTOPLIX He Bcerja NpUHHMAaeTCA BO BHUMAaHHe, MPUBOAUT K caMoi
MHOr0o06pa3Hoil CyMATHIE, TPUMEPOM Koell MOKeT CIYMHUTh YIIOMAHYTHIR
BLIIIe CHOP MeKAY mocnegoBaTenaMu Jewapma u Jeti6Huya o Mepe CHUIHL.
Ho no Hopefiliero BpeMeHH HcclefoBaTelH NPOJOMKAIOT MPEJNOYHUTATh TO
OJHY, TO IpPYryw Toury 3peHHA. Takr, uien Famunea—HrpioTona npeumy-
MmecTBeHHO KYJAbTUBHUPYIOTcA WKodo# [Iyanco, a ugen FaanneaTioiirenca
wroxoil [loncene.

4. HpioTOH onepHpyeT NOYTH UCKIIOYUTETLHO TOHATUAMH CHIBI, Mac-
cbl, KOJAHYecTBa ABUKeHHA. To, UYTO OH YYBCTBYEeT BCIO EHHOCTDL MOHATHA
Macchl, CTABUT €ro BHIIIE ero NpeJlieCTBEHHUKOB U COBpeMeHHUKOB. l'a-
JIHJIEIO U B TOJIOBY He NMPHXOAMIO, UTO Macca U Bec CyTh BellH pPa3dUYHbIE.
U T'toiirenc Bo BceX cBOUX paccy/IeHUAX TOBOPHT 0 Bece BMECTO TOI0, YTO-
ObI FOBOPHUThL O Macce, MPUMEPOM Yero MOTYT CIYKHTb €ro HccieJOBaHUA
o ueHTpe KoieGanuda. U B cBoem counnenuu «De percussione» («06 ynapey)
TioiireHc Beera roBopUT ««corpus majusy (Gofbliee TEN0) M «COTPUS Mminus»
(MeHblllee Teno), MMeA B BHAY GOJbIIYIO WIM MeHbIIYIO Maccy. K o6paso-
BAHHIO MOHATHA Macchl NPHULUIH JTUIIL TOTJa, KOrga 3aMeTHIH, UYTO 00HO
U Mo ¥e meao MOMET UCHBITHIBATH OT CHJLI THMKECTH Pa3TUUYHbIE YCKO-
penusd. [loBog k aToMy Janu cHavyana HabmiogeHuA Hag MaaTHHKOM Richer
(1671-1673), us KoTopeix ['IOHrCcHE cciiyac e cacaal MPaBUILHBIC BHIBOJEI,
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U TMpUMeHeHHe 3aKOHOB AMHAMHKM K HeGecHLIM TejaM. BamHOCTL mepBo-
ro MYHKTA OYeBHAHA U3 TOr0, YTO MPH MOMOMIM COOCTBEHHLIX HaGMIOgeHUN
HaJg MafATHUKaMH, ClelaHHBIMH U3 Pa3JHvYHOro MaTepHala, Hbl0ToH OoKka-
3aJl MPONOPIHOHAIBHOCTh MEMAY Maccoil 1 BeCOM B OHOM M TOM e Mec-
Te 3emuoro wapa («Principian, Sect VI de motu et resistentia corporum
funependulorum). U y Horanua BepHyi1iu nepBoe pasinueHre Me#Ay Mac-
coit ¥ BecoM B ero kuure «Meditatio de natura centri oscilltaionis» («Pas-
MBILLIEHHEe 0 TpHpoje neHTpa koinebanusay) (Opera omnia, Lausannae et
Genevae, T. I, cTp. 168) ycTanaBanBaeTcA 3aMedyaHleM, UTO OJHO U TO e
TeJI0 MOKET TOJMyYaTh pa3inyHble YCKOPEeHHA TAMeCcTH. Bonpock e auHa-
MHKHM, KacalollnecA MHOTHX HaXOIAMUXCA B U3BeCTHOM ¢BA3HM Tel, HuroToH
pelllaeT NMpPH MOMOLIM MOHATHA CHIBI, MACCHI, BEIHYNHBLI IBHMEHHUA.

5. I'oiirenc BeiGpan gpyroit nyTh OJA pelleHUA TeX ke mnpobiem. [a-
Tuneil y;ke yCTAHOBHI, UTO Giarogapf JOCTUTHYTOH CKOPOCTH NMaJeHHUA Te-
70 MOAHMMAaETCA CTONb #€ BBICOKO, Ha CKOJLKO OHO ymaio. B cBoeill kHuUre
«Horologium oscillatoriumy I'toiirenc o6o6maeT 3To noJokeHHe, TOBOPA, YTO
LHEHTP THAMECTH CHCTEMEI Tel, Grarofapf JOCTUTHYTONH UM CKOPOCTH mage-
HHUA, TOAHUMAETCA CTONb #€e BLICOKO, HACKOJIBKO HU3KO OH ymal. ITUM OH
NPHUXOIUT K MPUHIIUIY S3KBUBANEHTHOCTH paboThI U 3kHBOit cuibl. Hazpanus
IJIAl €70 YUCIEHHBIX BhIpa#eHuil ObIIH, IpaBia, NIPUIYMaHBI JHIIL TOpa3uo
TIO37KeE.

JToT mpuHIHUN paboTh! ['oiireHca 6b11 BCTpeUeH MOYTH BCEMH €ro co-
BpeMeHHHKaMH ¢ HeJOBepHeM. YIOBOJILCTBOBAIUCL Te€M, UTO CTAIHM MOJb-
30BaThcA GleCTAMUMH pe3ylbTaTaMM; K 3aMeHe ero BHIBOJOB APYTHMH [le-
Januch MOCTOAHHBIe mombITEM. H mocse Toro kak mMpUHIUN 3TOT GLIA pac-
muped HorannoMm u Tanuenem Bepuyninu, B HeM Bcerjga leHWIH Goblie
MI0JOTBOPHOCTh, YeM OUEBHUAHOCTh.

Mur BuguM, uTo mpuHuune! ['anuinea—HrbrwoToHa, 6narogapa 6oabieit
cBoell mpocToTe U Gonbluell Kak 6yATO 6GbI OUEBHIHOCTH, MPEINOYHUTAIOTCA
npunnunam [anuned—I'toiirenca. Ilonb3oBaThcA mocieTHUMH BooOIie 3a-
cTaBifAeT HeoOXOOUMOCThL B TeX CilydafX, B KOTOPLIX MPHUMeHeHHe MePBhIX
CTAaHOBHUTCA HEBO3MOMHBIM BCJEACTBHE CIHLUIKOM 3aTPYyAHUTEIBLHOTO [e-
TalbHOTO PACCMOTpPEHHA, KaK, HapUMep, B TEOPUH IBHMEHHUA KUAKOCTEH
y Horanuna u [lauuena Bepuyniu.

Ho ecnu MBI npucMOTpUMCA NOGNHHE, HENb3A HE 3aMETHUTh, UTO IPHH-
uun ['ofirenca o61agaeT Toi ke NTPOCTOTON U OUEBUAHOCTELIO, KaK H YTIIOMA-
HyThle Bhie npuHuunel Herotona. Yrto ckopoers (B ciyuyae ogHoro tesa)
onpeaendeTCH spesMeHes afeHUA HIH UYTO OHa OTpeleNfeTCHA PACCMOAHUEM,
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NPOHJIEHHLIM TEIOM B CBOEM [ajIecHUU — IIpeAcTaBIAeT cobol NoNyIeHUA

paBHO IIPOCTHIE H ecTecTBeHHbIe. U B TOM U B Apyrom ciydae gopaua 3aro-

7TL’U2

2
npeacTaBlAlOT COﬁOﬁ, cJieqoBaTe/JIbHO, OTUHAKOBO XOPOIIHEe HCXOOHbIC ITYHR-

THhI.

Ha foMHa ObITh JaHa B JaHHbLL onblimd. YPaBHEHUA pt = mv U ps =

6. Rorna se Mbl I€epexojuM K HCCIENOBAaHHIO JIBUHEHHA MHOTHX Tel,
MBI B 060HX CIydYafX BBIHY#{IEHBI clelaTh AalbHeHIIWi wiar Buepen pab-
HOl cTeneHu mocToBepHocTH. [loHATHe Macchl HpioToHa nmoaTeepsinaercd
TeM, YTO ¢ OTKa30M OT Hero IpeKpaljaeTcA BCAKAA IPaBUIBHOCTh IPO-
IleCCOB, MBI cefidac #e TONMHBI 0MUAATH IPOTHBOPEUYMH IIPOTHB CaMBIX
IPUBBIYHBIX HaM U I'PpyOeHIINX JaHHBIX ONBITA U caMa (PU3UOJIOTUA OKPY-
JRalOMedl Hac MeXaHUYecKoil cpelbl CTaAHOBUTCA HenoHATHOH. To me camoe
MBI JOM#HLI 3aMETUTh OTHOCHTEIbHO NpHHIUIA paGoTsl I'olirenca. Ecmu
> mw?

2

coGCTBEHHBIM CBOUM BECOM IIOJHUMAThCA BBILIE H BCe U3BECTHEIE IPaBUIa

IpoIleCCOB MeXaHHKH TepAIOT cBoe 3HaueHue. Ha uncmunrmusnom MoMeH-
Te, OKasaBIIEM CBO€ BIMAHUE IIPU OTBICKAHUU 06UiUT TOYEK 3PEHUA, MbI
yi#ie ocTaHaBAMBaJUCh BhIIE [10POOHO.

Camo cofoii padymeeTcd, UTO U TOT, U ApPYroil NPUBENEHHbIH BbIlle
KpyT ujeil mor Ol pa3BUThCA M ropasno Oonee He3aBUCUMO APYT OT ApPY-
ra. Tak Kak OHM NOCTOAHHO COIpHUKAacanuch Memay cobolo, TO HeT HUYe-
ro yJUBUTEIBHOIO B TOM, UTO OHM OTYACTHU U IIEPEXOJUNUA OJUH B IPYTOH
U uTo Kpyr uaeii ['rolireHca npepcTaBiAeTcA MeHee 3aMKHY ThIM, MEHee 3a-
BeplleHHbIM. G IOHATUAMM CUIbl, Macchl, BeIUUYUHbl TBUHKEHUA KPYT Uael
Hriotona BnonHe 3aBepuieH. C NOHATUAMHU paboThbl, Macchl U #UBOWU CHUILI
U Kpyr ufei I'oiirenca 6v11 6b1 3aBepmieH. Ho oH He UMen elfe coBeplIeH-
HOI'0 [IOHATHUA Macchl U IOTOMY 3TO Iocae/Hee IPUXO/IUIOCh IIPH JalbHeH-
MUX [IPUMEHEeHUAX 3aUMCTBOBaTh U3 BTOPOro Kpyra Ujaeil. A MemIy TeMm
3To Morno Obl ObITh U3GerHyTo. Ecnu y HproToHa oTHomeHue Mace aByX
Tes MorJo ObITh onpefeleHo Yeped o0paTHOe OTHOLIEHHUE BbI3BAHHBIX OJHOH
U Toil ke cuiloil cKopocTeil, To y ['oiirenca oHo Moriao O6bl GBITH BIOJHE
nocJjeioBaTelbHO olpe/ie]eHo Yepe3 o0paTHOEe OTHOWIEHHE NIPOU3BEJEHHBIX
OJTHOI U Tol #e paboTol KBagpaTOB CKOPOCTEN.

B o6oux xpyrax uaeii paccMaTpuBaeTCA 3aBUCUMOCThb COBEPLIEHHO pas-
JAMYHBIX MOMEHTOB 00HOz0 U mozo e fABneHuA. Toura 3peHuna HeroToHa
NOJIHEE IOCTONBKY, IOCKOJbKY OHA pemaeT BOIIPOC OTHOCUTENBHO IBUAECHUA
BCAKOH Macchl; HO 3aTO0 €i NPUXOAUTCA OYEHb YK BXOJUTH B N0APOOGHOCTH.

MBI OTKa3blBacMcCH OT I10.J0AMRCHUA EpS = , TO THAEJIbIC TCJIa MOI'YT
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Toura 3peHus I'oiireHca gaeT npaBuio AnfA Bcell cucTeMbl. OHa yJoGHa
TOJbKO, HO TOr'Ja oueHb yJ00Ha, KOrja omHouleHus ckopocmeii Macc U 6e3
TOI'0 y#Ke U3BECTHBI.

7. Ha ocHOBaHHHM H3I0MEHHOT'0 MBI MOMKEM CKazaTb, YTO B pa3BHU-
TUW JUHAMUKM BIOJHE TaKk, Kak B pa3BUTUK CTaTHUKHU, B pas3iHyHble 3I10-
XU BHHMaHHe McclejloBaTesell IpUB/eKala CBA3b BecbMa pa3jiUUHbIX IIPU-
3HaKOB IIPOLeCCOB MeXaHUKU. MOMHO paccMaTpHBaTh KOJNKUUECTBO JBUHE-
HUA Kakoi-HUOy[b CHUCTEMBl olpejeleHHbIMH CHUIaMH, HO MOKHO TaK:Kke
paccMaTpHBaTh KUBYIO CHIYy, Kak 3JeMeHT, onpeleneHHbIi paboToil. IIpu
BBIOOpE COOTBETCTBYIOLIEro NpH3HaKka HrpaeT OOMBIIYIO POIb UHAUBHAY-
anpHOCTBb HccnenoBaTeneil. [locie NpuBeJeHHBIX pacCymIeHHI MBI JOTHHBI
CUMTaTh BO3MOMHBIM, UTO CHCTeMa IOHATHUI MeXaHUKHU Oblia Obl, MOKET
ObITh, gpyrad, eciu Obl Helslep NpUCTYIMI K HCCIeJOBaHUAM [BUMHEHHA
najawollero Teja WM eciu Obl 'anuneil He cOBepIIMJ HUKAKOH OIIMOKU
B IEPBBIX CBOHUX paccyxleHuAX. MbI ceifuac e 3aMeTHM, UTO IJIA HUCTOPH-
4eCKOro NOHMMAaHUA HAYKM BasHO He TOJNbKO 3HaHWe Kjel, BOCIPUHATHIX
Y pa3BUTHIX jallee NoCneJoBaTeNlAMH, HO IIOPOIl MOryT ObITh BecbMa Baii-
Hbl ¥ BecbMa NOYYUTeJIbHbl B MHUMOJeTHble coo0pa#eHUs HcclejoBaTenelt
Y Jaske kak OyATO cOBeplIeHHO OIINO0UHble UX MHeHHUA. 1A Toro 4To6bl Ha-
KOILIeHHble NPUHIUIBI KaKOR-HUOY b HAaYKU He IpeBpaTHIUCh NOCTENeHHO
B CHCTeMY MNOJYNOHATHBIX PeLeNnTOB WIH Jame B CHCTEMY npedpaccydros,
ype3BblUaiiHO HEOOX0JUMO UCTOPHUECKOE HCCleJoBaHue X0ja ee pa3BUTHUA.
JTO KUCTOpHUUeCKOe HUccleJoBaHHe He TOJIbKO COJeHCTByeT NOHUMAaHUIO CY-
lleCTBYIOIIEro, HO NOKa3blBaeT TaK#e BO3MOKHOCTb HOBOI'O, J0Ka3blBad,
YTO CyIeCTBYIOIlee O0TYACTH Jel0 yciosHoe u cayiatinoe. CTaHOBACH Ha
BBICIIYIO TOUKY 3peHHA, K KOTOPOH! MO#HO NpPHUITH pa3inuHBIMH IIyTAMHU,
noJyJaeM 6osee ¢cBOOOLHBIN KPYT030p U TOr'a CTAHOBUTCA BO3MOA#HBIM I10-
3Hauue HOBBIX nyTed. (CM. mpuiomenue, jobaBienue 7.)

Bo Bcex pa3oOpaHHBIX HAMH IOJOMEHUAX JUHAMUKM UIrpaeT BblJalo-
WywcA ponb ckopocms. CornacHo HaIIUM pacCyHIeHHAM, 3T0 00bACHAET-
¢d TeM, 4TO, CTPOro I'oBOpf, Ka#joe Telo HAXOAUTCA B M3BeCTHON CBA-
34 CO BCEMH OCTaJbHBIMH, YTO OJHO TeJO WM Jae MHOrO Tesa He MOryT
ObITh paccMaTpUBaeMbl COBepllleHHO M30JupoBaHHO. TonbKO Hallla HecIo-
coOHOCTh BCe 0003peTh cpasy 3acTaBiseT HAC paccMaTpUBaTh HEeMHOIO Tel
K 0T OCTaNbHBIX BPEMEHHO B TOM /M JPYIOM OTHOLIEHHH OMEAEeLbCA, YTO
Y IPOMCXOAUT BBeJeHHEM CKOPOCTH, B KOTOPOH COJEPKHUTCA YiKe BPEMHA.
HeT HHMuYero HEBO3MOMHOTO B TOM, UTO MECTO 3.4eMEHMAaPHLIT 3AKOH0E, CO-
CTaBIAPIIKX COJepRaHKe COBpeMeHHO! MeXaHUKHU, KorjJa-HUOYAb 3aiiMyT
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(ynoTpe6nas suipamenue K.HefiMaHHa) sakoHBl HHTerpailbHBbIE,
YTO MbI HeMoCpeACTBEHHO GyieM MO3HABAaTh B3aUMHYIO 3aBUCHMOCTh 1040~
acenutl Ten. B aToM cnydae nowamue cuavt cTano 6bl UINHLUIHUM.

9. Mexauugra I'epna

1. Mpepbigymuit pasgen 8 Hamucan 6611 B 1883 romy. B HeM, a umen-
Ho B maparpade 7, Mbl HaOpocand, npaBjia, BecbMa o0lYylo, NporpaMmy
Oynyleit MexaHUKH, 4 He TPYAHO 3aMeTUThb, 4To ofHapogoBaHHafa B 1894
rogy Mexanuka [epua’ mpejcTaBnifeT BechbMa cyIecTBEHHBII Al BIepes
B YKazaHHoM HampaBienuu. HeBo3aMmosHO faTh NpaBUJIbHOE MpeAcCTaBIeHHE
0 BceM OoraTCcTBe colepaHiA Ha3BaHHOH KHUTH B TeX HeMHOTHX CTPOKax,
KOTOPBIMH MBI BBHIHY#{JeHBI 37ech orpanuunThcA. Hama 3anaua He usio-
JeHHe HOBOH cHcTeMbl MeXaHUKH, a W3o0pajieHne Xola Pa3BUTHA B3IIA-
J0B B o6nacTy MexaHukH. YeloBek, HHTepecYIOMUicA MeXaHUKO, qON#eH
npouecTh caMyio KHUTy l'epna.

2. T'epu mpedmochlnaeT U3NOMEHUIO CBOEr0 YUEeHHA KPUTHRY H3YUe-
HUA MeXaHHRU ero NpeAmecTBeHHUKaMH, B KOTOPOH cOJep#aTcA Bech-
Ma BaMHble KPUTHKO-NO3HaBaTelbHble 3aMedaHuA. Cnelyfa Halleil TOYKe
3peHHA, He coBHafaiomed HU ¢ B3raAgoM RKaHTa, HU ¢ aTOMHCTHYECKH-
MeXaHHUYeCKHM BO33peHHeM GOIbMIHUHCTBA (HU3UKOB, MbI JOMHHbBI HECKONb-
KO BHUIOU3MEHUTH 3TH 3aMedanud. «O6pasby (MIH, MO#eT GbITh, Iy UIle —
MOHATHA), KOTOPBIE MBI cAMH co31aeM cebe 0 BelllaX, Mbl I0J#HbI BBIGHPATD
TaR, YTOOBI «JIOTMYeCKH HeoOXOJUMbIe NMOCIEACTBHAY UX COOTBETCTBOBAIU
<eCTEeCTBEHHO HeOOXOAUMBIM NocieqcTBUAMY Bemeil. OT 3TuX 06pa3oB Tpe-
OyeTcH, UTO6bI OHU ObLIW JOTMYECKU AOMYCTUMEL, T. €. CBOOOAHBI OT MPOTH-
BOpEYHil, Najee MPaBUIBHBI, T. €. COOTBETCTBOBAIH GbI OTHOIEHUAM MeH Y
BelllaMH, H, HAKOHell, [leJlecoo6pasHbl, T.e. cofepsani 6bl BO3MOMHO MeHb-
me uznuinHero. Hamu moHATHA melicTBUTENBHO co3darwmes HAMU CAMUMU,
HO OTCIOZIa ellle He CIeAYeT, UTO MbI CO3/laeM UX COBEPIIEHHO NPOU3B0.1bHO,
a OHHU MpeACTaBIAIOT co00I0 pPe3yibTaT Hallero CmMpemieHUs K NPUCTOCcof-
AEHUI0 K ORpy#atolneil Hac uyBcTBeHHOM cpefe. Cornacue MOHATUN MeHY
co6oit ecTb TpefoBaHUe JOTHYeCKH HeOGXOAMMOe U 3Ta JOrHYecKRaA Heol-
XOTUMOCTB €CTh TaK#e eduHCMEeHHas, ROTOPYIO Mbl 3HaeM. Bepa B ecTec-
TBEHHYIO HeOOXOAMMOCTb BO3HUKAET JNULIb TaM, IJie HAlld MOHATUA JoCTa-
TOYHO NPHUCIOCOOJeHbl K NPHPOJE AJNA TOTO, YTOGHI JIOTHUeCKUe HAlld BHI-

'H.Herz. «Die Principien der Mechanik in neuem Zusammenhange dargestellty.
Leipzig, 1894.



224 Taasa IT

BoJbI U dakThl IPUPOJLI He okazaluch IpYT ¢ APYroM B npoTuBopeuunu. Ho
JOTMyIeHHe MOCTATOYHOTO MPHCMOoCOOIeHHA HANIMX MOHATHHA MomeT ObITh
BO BCAKHII MOMEHT ONMpPOBeprHyTo onbIToM. TpeboBaHue HenecooGpa3HOCTH
y I'epua BrmonHe coBnagaer ¢ HamuM TpeGoBaHHEM 3KOHOMHH.

Uro KacaeTcA ympeka B HelOCTaTKe ACHOCTH, KoTopblil [epu me-
naet wmexaHuke lanunea—HpioToHa M B 0co6eHHOCTH MOHATHE CHIBI
(em. eTp. 7, 14, 15), TO OH HAM KaKeTCA OCHOBATENbHBIM JHIIb MO OTHOIIE-
HHUIO K Te€M JOTHYeCKH HeOe3yNpeuHbIM H3N0KEeHHAM 3TOH CHCTEMBI, KOTO-
peie 'epu, MokeT 6BITH, CIyUYallHO MOMHHI K3 3MOXHU CBOell IOHOCTH H CTY-
JeHdeckoll #usnu. Bupouem, u cam 'epu oruactu (em. ctp. 9, 47) Geper
5TOT yHpeK Hazaj HIH, o KpaiiHeil mepe, cMAruaet ero. Ho Henb3n ke mo-
rUYecKUe He[OCTaTKH UHOUBUOYAAbHO20 U3NOMEHHNA IPUIIUCHIBATE CUCTeMe
Kak TaroBoi. KoHeuHo, B HAaCTofIee BPeMA HEMO3BONUTENbHO (CM. ¢Tp. 7)
TrOBOPUTH 06 «0AHOCTOpPOHHE» HeHCTBYIOLeH cHle UIM HpPH LeHTPoOe#HO
CHUIe elicTBHe HHEPIHH YUHTHIBATh [IBa pa3a, OIHH pa3 Kak Maccy, X BTO-
poii pas kar cuny». Ho a3To BoBce He Heo6xogumo, HG0 3T0 GBLIO Yike BIONHE
AcHo I'oitrency u Herotony. O6o3HauaTh CHUIBI, KAK YacTO «JIBHKYLIHeCA
BIYCTYIO Kollecay, HIIK FOBOPHTH, UTO OHH YacTO He MOAAaloTCA YYBCTBEH-
HOMY [JOKa3aTenbCTBY, BPAI MK HomycTUMo. Bo BeAkoM ciydae myuiie 3qech
TOBOPHTH O «CHIaX», YeM O (CKPBITBIX MaccaX» U «CKPBITBIX IBH:KREHHAX).
HKorpga Kycok :kene3a clOKOWHO JIeUT Ha CToNe, TO 06e CHIbL, HAXOJALHECH
B PAaBHOBECHH, BEC Kelle3a H YIPYTOCTh CTOJA, JTeTKO MOTYT GbITh J0KA3AHbL

U ¢ sHepreTHueckoil MeXaHUKOIl Jlella He TaR YK II0X0 06CTOAT, Kak
310 pucyet I'ep. Uto #e KacaeTcA BozpaskeHHH TPOTHUB NPUMEHEHHU MPHH-
OUNOB MHHHMYyMa, YTO OHH BRIIOYAIOT B ceOf [JomylleHHe yeau, YTO OHH
npeAnolaraloT cTpeMieHHe, HMelOllee B BUAY Oydywee, TO UMeHHO B Ha-
cToALlell KHHUTe BHOJHE ACHO JIOKA3BIBAeTCA B IPYTOM MecTe, UYTO MPOCToe
3HaYeHHMe NPHUHIHUNOB MHHUMYMa 3aKJII0UYAeTCA He B LETH, 8 B COBEPIIEHHO
apyrom o6croAaTenbcTBe. OTHOMIEHHEe K 6ydyuiemy MBI HAXOAUM BO 8CAKOL
MeXaHHKe, HO0 KaskJo# PUXONUTCA MPUMEHATH NOHATHA 8PeMeHU, CKOPOC-
mu " T. 1.

3. Ho eciu MBI He Mo#eM coriacuTbeA ¢ KpHTHKOH I'epua cymecTBy-
IOIINX CHCTEM MeXaHHKH BO Bcell ee CYpOBOCTH, TO Bce e COOCTBEHHbIE,
HOBBIe TIOJIo;keHUA ['eplla HeMb3A He MPHUBETCTBOBATH, KAK 3HAYHTENbHBIN
mar Brnepen. B cBoem uanomenud [epll HCXOOUT HCKIIOYHUTENbHO U3 MOHA-
THIl BpeMeHH, MPOCTPAaHCTBA U Macchl U COBEPIIEHHO HCKIIOYAeT MOHATHE
CHIBI, PyKOBOJACTBYACh HaMepeHHEM JaTh BbIpa:keHHE TONBKO TOMY, YTO
JOefiCTBUTENbHO MO#eT ObITh Habaw0eno. EQUHCTBEHHBIH OCHOBHOI MpHH-
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IIUII, KOTOPLIA OH NIPHMEHAET, MomeT BbITh MOHAT, KAk coYeTaHHe 3aKo-
Ha WHEpIHH Cc TPUHIMIIOM HaWMeHbllero MpuHyxsaeHUuA ['aycca. CBoboa-
Hble Macchbl ABHTalOTCA MPAMONHHENHO U paBHOMepHO. Eclu oHM HaXodATCA
B Kakoil-nu6o CBA3H, TO OHM, COTJIACHO MPUHIUNY ['aycca, BO3MOMHO MEHb-
e YRIOHAIOTCA OT 3TOr0 JBHIKEHUA; delicmeumeabroe UX IBHKeHHe OMUHe
K c60600HOMY NBHMEHUIO, UeM BCAKOe ApPYToe Mmblcaumoe ABHieHUe. [epr
TOBOPHUT, YTO Macchl BCIeJCTBHE CBOEH CBA3U ABUTAIOTCA M0 cAMOMY NPAMO-
My TyTH. BeAKoe yRIIOHeHMe ABHMEHUA KaKOW-HUOYIb Macchl OT MPAMOIH-
HeHOCTH U paBHOMepHOCTH 'epll MPUMKCHIBAET He cu.e, 8 (HEMOABHUMKHOM)
c6Aa3u ¢ ApYyTUMH MaccaMH. Tam, rje Takme Macchl He BUAHBI, OH TpeCTaB-
aneT cebe ckpbimble Macchbl CO CKpblMbLMU ABHMEHUAMHU. Bce du3Mueckue
CHJIbI paccMaTpHUBAIOTCA, KaK AeficTBHA TakUX cBAzell. Cuna, cuinoBafd QyHE-
IIUA, YHEPTUA CYTh B €ro M3JN0MeHHUH JHIIL BTOPHUYHBLIE BCIOMOraTelbHble
HOHATHA.

PaccMoTpuM Temeph BaHellliMe TYHKTHI OTAEMbHO U CIPOCHM cebr,
B KaKo#l Mepe OHH GLLTH MOATOTOBMIEHbI. i MbICIH 00 MCKIIOUEHHWH TOHA-
THA CHJIBI MOM{HO MPUUTH clleyIOmMKUM nyTeM. B 1yxe Mexanuku ['anunesn—
HbioToHa MoHO MpeAcTaBIATL cebe Bece CBA3HM 3aMelleHHbLIMH TOCPeICT-
BOM CHJI, OTpeAeNfAIomux TpeGyeMble 3STUMH CBA3AMH ABHMEHUA. MosiiHO
TMO3TOMY TIpelcTaBlIAThL cebe M o6paTHoe, UTO BCe, UTO HAM ABJIAETCA Kak
cuila, MMeeT CBOMM HCTOYHHKOM KaKylo-HHUGY L cBA3b. B Golee cTapbix U3-
J0KEeHHMAX BLICTYMAET YacTO B KauecTBe HCTOPHUUYECKH Holee MPOCTol M 6o-
Jdee OMM3KOHN MepBafA Mbicib, a ¥ I'eplla monyuaeT mpeoGiagaHue BTopas
MbIcib. Ho HCX0OAMM M MBI U3 CHIT HJIH CBA3el, B 060UX cnyydanax gaxmuiec-
Kaa 306UCUMOCTb IBHEHUNR Mace ApYT OT Apyra A KamJoil MIHOBEHHOHR
KOHQHUIYypalUK cHCTEMEI 1aHa B MHHEHHbIX quddepeHINaNbHBIX yPaBHEHH-
AX MemAy KoopauHaTaMu Macc. Eciu Mbl MpHMeM 3T0 BO BHHMAaHHe, MbI
MOeM paccMaTpHBaTh, KaK HEUTO cyujecmeeHHoe U YCTAHOBIEHHOE OIIbI-
TOM, cyIlleCTBOBAHHE MMEHHO 3THX IMOCTeJIHUX ypaBHeHHil. DPusnka u Ges
TOT'0 TTOCTENMEeHHO TPUBLIKAET CYHTATh CBOEH CyIIecTBeHHelIIel [ebIo OMH-
caHue (HaKTOB MPH MOMOINK AN pepeHIIHalbHLIX YpaBHeHHH, KakoBafA TOY-
Ka 3peHUfl 3allHIlaeTcA U B HACTOANIEM COUMHEHUH (1883) B rnase V. Ho
3THUM TMPHU3HAHA 00UaA NPUMEHUMOCTb Mamemamuieckur monoxeHui I'ep-
I1a, He3aBUCHMO OT AalbHelllledl HHTepIpeTaluy CHIT UK CBA3EH.

OcHoBHoIt 3aKoH ['epia MoeT ObITh Ha3BaH BHIOM3MEHEHHBIM CBA-
3MH Macc U 0600HmeHHBLIM 3aKoHOM HHeplMH. JInA cnyyaeB Golee mpoc-
ThIX ATa TOUKA 3peHUA Oblia GIM3KA M YacTO Morja HampalluBaThcA caMma
coboit. H geiictBuTenbHO, M B HacToAwel kuure (raaea III) npuugun co-



226 Tnasa IT

XpaHeHHMA LeHTpa TAMKeCTH U coXpaHeHUA MOBepXHoCTel paccMaTpHBaeTCA
Kak 0600LIeHHbI 3aKOH HHeplud. Eciu ke NMPUHATL BO BHUMAaHHWe, 4TO,
corqdacHo npuHIumy Iaycca, ¢ea3s Macc onpejaeageT MUHUMYM OTRKIOHEHUA
OT TeX JBMEeHMil, KOTOpble BHINMOJHAJA Obl KamiaAa U3 HUX B OTAeIbHOC-
TH, TO HETPYIHO NPUITH K OCHOBHOMY 3akoHy ['epua, paccMaTpuUBanA CBA3H,
Kak UCTOUYHHUE scex cu.i. 6o ¢ paspyllleHHeM BceX CBA3ei ocTalOTCA B Ka-
YeCTBe NOCAeOHIUT BIeMEeHTOB TOJAbKO H30JHPOBAHHbIE MACChI, JBUMAKYIIHECA
N0 3aKoHY MHepuuH. Takum o6pa3om, CBA3L JdeT HAHBO3MOMKHO MeHbIee
OTKJIOHEHHE OT NPAMOIUHEHOT0 PABHOMEPHOr0 ABUKEHUA.

T'aycc ye ficHO BbICKa3al, YTO CYIECTBEHHO (MaTepHalbHO) HOBBIM
NPUHIMII MeXaHUKH He MozeT ObITh Godee Haiged. U npunuun I'epua HoB
TONIbKO 10 gopme, GO OH ToHJeCTBeHeH ypaBHeHUAM Jlarpauska. YcioBue
MHMHMMYMa, 3aKjJII0ovalollleec B 3TOM NPUHIUIE, He OTHOCUTCA K KaKoii-
HUGY b 3arajlouHO LeJd, HO CMbICI ero TAKOB, KaKOB CMBICJ BCEX 3aKOHOB
MUHAMYMa. [IpoMcX0QuT TOMBKO TO, YTO ONpeJeNeH0 IUHAMHUYeCKH (ria-
pa III). OTriOHEHHe OT JefCTBUTENbHOr0 IBHMEHUA He ONpeleleH0 JUHa-
MHYECKH; 9TO OTKIOHEHHE He CYIeCTBYeT, delicmeumenshoe IBUMEHNE 03-
TOMY OIpeeleH0o 00HOIHAYHO WIH, COTVIACHO NPEeBOCX0JAHOMY 0603HAYEHHUIO
lleTnoabaTa, eJUHCMEEHHBM 68 cB0eM pode o6pazom’.

Bpsaz au ecTb HEO6XOAUMOCTb BIIOJIHE ONlpeJesleHHbIM 00pa3oM ykaszaThb
Ha TO, YTO C pa3BUTHEM 3TOi GopMalbHO-MaTeMaTHYeCKOH CUCTEMbl MeXa-
HUKH QU3HUYeCKH-MeXaHMUYecKde BONPOChl He TOMAbKO He HCUYepIbIBAIOTCA,
HO dadce He sampazusaiomea. CBoOOJHbIe Macchl ABUTAIOTCA NPAMOIMHEHHO
U paBHOMepHO. Macchl HepaBHOM CKOPOCTH U HepaBHOI'O HalpaBJeHUA, CBA-
3aHHbIe BMeCTe, BIAMAIOT Ha CKOPOCTD APYT APYra, T.e. ONpeaelfAloT ycKope-
HUA B KaskJI0A U3 HUX. DTU PusHUeckana JaHHbIe ONbITA BXOAAT pAdosm ¢ dhC-
TO reoMeTpPUUYECKUMU ¥ apuPMeTHUYeCKUMH IPUHIUNAMHA B GOpMYIHPOBRY,
IJIA KOTOPO# OJHM 3TH NOC/eJHHe BoBce He ObLIM Obl JOCTATOYHbI, H6O TO,
YTO OJHO3HAYHO ONpee/eH0 TOJAbKO MaTeMaTHYeCKHU-TeOMeTpPHUYECKH, TeM
caMbIM ellle He OJHO3HAYHO oMNpelejeHo W MexaHWdecku. Ho o Tom, 4TO
VINOMAHYThle PU3HUYeCKHUe IPUHIIMIILI BOBCe He caMH co60ii MOHATHLI U YTO
TOYHBIA CMBICJ UX jaie BOBCe He Jerk0 YCTAHOBUTb, GbL10 31ech (raana II)
CKa3aHo Moapo6HO.

4. B mpekpacHoM uaealbHOM o6pase MeXaHWKM, KOTOPBIA pa3BHI Ile-

1Petzoldt. «Das Gesetz der Eindeutigkeitr (Vierteljahrsschrift. f. wissenschaftl.
Philosophie, XIX, ctp. 146) B ocobennoctn cTp. 186. Tam xe ynomunaetca u R. Henke,
roTopelil B cBoem counnenun «Ueber die Methode der kleinsten Quadrate» («O cnoco6e
HaMMeHBLIINX KBaJpaToBy) Npubiaus;kaeTcA K Touke spenu epua.
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pen HaMmu D'epr, du3MUecKoe cojlepskaHUe COKpaTHIOCh O ocTaTKa, elBa
kax 6yomo 3aMeTHOro. BpAx nu Mo#HO cOMHeBaThCA B TOM, 4TO Jlekapr,
JKUBH OH B HACTOAIee BPeMA, ycMOTpel GbI cBOit cOOCTBEHHBIH Hieal B Me-
xaHuKke l'eprna eme ckopee, yeM B MexaHuKe JlarpaHsma, «B aHanHTHUec-
Ko#t reomeTpun YeThipex usMepenuiy. He npusHaBan ke Herapt, B onnosu-
IUHU NPOTHB CKPBITHIX KAUECTB CXOJNAaCTHKH, 3a MaTepuell HUKAKUX JpPyTUX
CBOMCTB, KPOMeE npomsasceHus U O6UMCEHUA, U XOTel ke OH CBECTH BCIO Me-
XaHUKY M ¢$HU3UKY K reoMeTPHUH IBH:KEHHH NpH IPEeANoioKeHHH pa3s oT
Hauaja JaHHOTO Hepaspyuiumozo 0euxceHus.

5. [Ienxonoruueckr oyeHs Nerko oTaaTh cebe OTUET B TOM, UTO IPHUBENO
I'epua & ero cucteme. Ilocne Toro, Kak yaanochk IpeicTaBUTh 3IeKTPHUEC-
KHe M MarHUTHble delicmesyiowjie HA PACCMOAHUY CUAbL, KaK TOCIeJCTBUA
JABUKEHUI B HEROTOPO#i cpefle, He MOTIIO He BO3POAUTHLCA eNaHHA cenaTh
TO e caMoe U [JIfl CUJL TATOTEHHUA U, eClIM BO3MOKHO, IJIA BCEX CHI, U caMa
co0oif HanpaliuBanach MbICIb NONBITATLCA, HENb3A MU BOOOIE HCKIIOUHTD
noHATHe cuibl. [Ja M Helb3A Tax:ke OTPULAThH TOro, YTO, KOrja MBI pac-
cMaTpHBaeM Bce IIPOLecCHl B OJHON cpejle CO BCEMH COAep:RallUMHUCA B Heit
60JIBIHMH MaccaMH, KOrjJjJa Mbl BUAHM BCe 3TO0 B noaHoll eHHOI KapTu-
He, TO Hallle IIpeJcTaBleHe HAXOIUTCA Ha cosepuleHHo Opy20ll nAockocmu,
YyeM B TOM cllyuae, Korja HaM U3BECTHO TOJNbKO OTHONEHHe yCKOPEeHUH Tex
H30IMPOBaHHEIX Macc. C 3THM OXOTHO MOKHO COTIACHTBLCA, U He coriaiia-
AICh ¢ TeM, UTO B3aHMMO/IeiiCTBHe CONPHKAcAIOMUXCA YacTell noHAmHee, UeM
JeiicTBHe Ha paccTOAHHUU. BeAa coBpeMeHHas dasa pasBUTHA GU3MKM MPH-
Hy#JaeT K 3TOH TouKe 3peHHUA.

Ecnu 661 MBI He 3aX0TeNH TONBKO B 00IIeM NMPUHATDL AONYIIeHHE CKPhBI-
TBIX Macc ¥ IBHMKEHHH, a NonsITalich OBl CEPbEe3HO OIIEPUPOBATh UM 8 0m-
deavHblr cayvasx, Mbl OblIM Gbl BLIHY#IEHBI, N0 KpaiiHell Mepe, IpH CO-
BPEMEHHOM COCTOAHMM HaIUX (GU3HMUEeCKUX 3HaAHWI, y#e B NpOCTeHRmmx
cryuafax npuberaTb K CTPaHHBIM, UacTO AOBOJIBLHO PUCKOBAHHBIM (HUKIIM-
fIM, KOTOPLIM OU€Hb fae cleJoBalo Obl NpeAnoyecTh JaHHble YCKOPEHHUA.
Ecnu, Hanpumep, Macca m paBHOMepHO JBHUKETCH 10 KPyry paluyca T co
CKOPOCTBIO ¥, YTO OOGLIKHOBEHHO CBOJUTCA K MCXOJAMIEll U3 LleHTpa Kpyra

2
I.IEEHTpaJIbHOfI CHJIC m,,? ,» TO MOKHO BMECTO 3TOI'O NIpeaCcTaB/IATb cebe Maccy

HEINOJBU#HO CBA3AHHON ¢ Apyroil MacCod paBHOH BEJIMUYHUHBI, HO UMelOLel
MPOTHUBOMNOJIO#HYIO CKOPOCTb M HAXOJAIEHCA OT IIEPBOif HA PacCTOAHUH 2r.
MenTpocTpemuTenbHoe aeiicTRUe ['toiireHca Morio 6ol IpeAcTaBUTh APYT ok
TIpUMep 3aMeHBI CHIH ¢BA3bI0. Rak udeaavnan npoepamma, Mexanvka l'epia
MpeKpacHee U LieJbHEE, HO AJIA npumeHerus Nojle3Hee N0Jb30BaThCA Haluel
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0GBIRHOBEHHO!I MeXaHHKoll, Ha 4To yKasblBaeT U caM Iepu (cTp. 47) ¢ npu-

cylieil eMy clpaBeIiBOCTLIO .

10. PazauuHble TOYKHU 3peHUA
Ha M3J03KeHHble 3/1echb UeH

1. Barnapasl, u3noxeHHLle B IBYX NEPBLIX IJIaBaX HacToAlleil KHUTH,
A pa3fieliAio y#e ¢ JaBHUX nop. IllepBoHavanbHO 3TH BI3rIAALL IOUTH Y Beex
6e3 HUCKIIOYeHUA BCTPETHIU OUeHL XOJNOAHBIA NMpUeM U GLINU OTKIOHEHHI,
U JIUIIb NOCTENeHHO POCIo YHCI0 CTOPOHHUKOB UX. Bee cylecTBeHHEBIE M0N0~
JKEHUA MOell MEXaHUKH A BIIEPBLIE H3N0MUI B MoeM HeOoIbIIOM CooOLIeHnH
(na natu crpanunax) «Ueber die Definition der Masse» («O6 onpegenenuu
Maccely). ITO — IMONOKEeHUA, U3NoxeHHble Ha cTp. 214, 214 HacToAmell
kHUrd. l'ocnogun Ilorrengopdd OTKIOHUN NOMelleHHE 3TOr0 COoOOLIeHUA
B CBOMX «AHHaNax», 1 IOTOMY OHO NMOABHIOCH JTUIIL rog cmyetd (1868 r.)
B Carls Repertorium. B nekuun, npountansoii B 1871 roay, A To4Ho oxa-
paKkTepHU30Bal MOIO TEOPETHKO-NIO3HABATENLHYIO TOUKY 3PEHHA B €CTECTBO-
3HAaHUHU BooOlle U B pusuke B ocobeHHoCTH. [loHATHE NPUUYUHLI 3aMeHEHO
3lech MOHATHEeM (YHRIUH, YCTAHOBIEHHE B3aUMHOH 3A8UCUMOCMU MEMAY
ABIEHUAMU, dKOHOMUYeckoe U300pameHne dakmuieckoll delicmsumeasHoc-
mu NPOBO3TIAIIEHO Yeabiw HayKH, a (pU3nvUecKHe NOHATUA HUCKIIOUUTEND-
Ho cpedcmeamu K 3Tod Hend. Bo3nomUTL OTBETCTBEHHOCTE 3a COflepKaHue
3TOH NeKIUH Ha peflakTopa MypHala f y#e He Noenan, U IOToMY OHa Oblia
obHapogoBana B 1872 rogy, kak ocoboe counHenue'. Korpa me Kupxrodo
B 1874 rogy BEICTYIIHI B CBOEH MeXaHHUKE CO CBOUM IMPUHIUIIOM «OMUCAHUAD,
BEICTYIIHI C OJ0EeHUAMH, KOTOPLIE COOTBETCTBOBANU TONLKO Yacmu MOUX,
U TeM He MeHee BLI3Bal «Bceollllee H3yMIEHHEy CIENUANTUCTOB, A HayUYUICH
6bITh ckpoMHBIM. Ho Mano-nomany Benukuii aroputer Kupxrodda orasan
BCe {e CBOe BIUAHHE, UYTO, 6e3 COMHEHHA, NIPUBENO U K TOMY, YTO MOA Me-
XaHUKa, NoABUBIIaAcA B 1883 rojy, He IoKaszanach yie CTOIb CTPaHHOIA.
BBugy aToii orpomHoifi momomu co ctoporkl Kupxrodda MHe Moriao ka-
3aThCA yie MaloBaKHBEIM TO, YTO B MOMX IPUHIUNUANLHBIX (PU3UYECKUX
B3rAJax BUJENU U OTYACTH TeNeph ellle BUAAT JTHUIIL JalbHelilllee pa3BUTHE

1Cm. Tamme J.Classen. «Die Principien der Mechanik bei Hertz und Boltzmann.
Jahrb. d. Hamburgischer wissenschaftlichen Anstalten, XV, ctp. 1. Hamburg, 1898.
1(Erhaltung der Arbeit» («Coxpanexue pa6oTsn). EcTb pyc. nep. — IIpusm. nep.
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Baraagoe Kupxrodda, Memay TeM Kak B JeHcTBUTeILHOCTH MOHW B3TIAMBI
He TONLKO 6ollee cTaphl, HO U 60Jee paAUKAaNbHbI' .

B o6uiem Mou B3rAfiabl, 0-BUAUMOMY, BCTpedaloT Bee Gonbine U 601b-
e CTOPOHHUKOB, IPHUYEM coriacie ¢ HUMH NMOCTEINeHHO 3aXBaThIBaeT BCe
6onpmue ux yactu. [losTomy ropasmo Gonee cooTBeTCTBOBaNO GBI MOeil aH-
TUNATHH MOTeMHKH CIOKOWHO JaTh, NpPUCMATPUBaACh, KaKkafd dYacTh U3
BbICKa3aHHBIX MHOIO Hell mpusHaeTcA yme npuemiemoil. Ho A He mory
OCTABUTH B HEM3BECTHOCTH UHTATENA OTHOCHTENBHO CYIIECTBYIOIIUX ellle
NPOTUBOPEYHil U MOMHEH NMOKasaTh eMy NYTH, KAKUMH OH MOT Obl OpH-
€HTHUPOBAThLCA U IO IPOYTEHUU HACTOAIIell KHUTH, HE TOBOPA Ve O TOM,
YTO U YBameHHe K NPOTUBHUKAM TpeGyeT paccMOTPeHHUA UX BO3pameHUil.
[IpoTHBHUKOB 3TUX MHOTO U CaMOr0 pasHooGpa3HOro pofa: HCTOPUKOB, G-
docooB, MeTabU3UKOB, JIOTUKOB, MUAAKTHKOB, MATEMaTUKOB U (BU3UKOB.
Hu Ha ogHO 13 5TUX 3BaHUil A He MOTY [IPETEHIOBATh B 3HAYUTEILHO Mepe.
fI Mory 3/iech BHIABUHYTb TONBKO BaiHelllllle Bo3pameHUd U OTBevyaTh Ha
HUX B KaueCTBe YelOBeKa, UBEHITNM U HaUBHeH UM 06pa3oM 3aUHTEPeco-
BAHHOTO B TOM, YTOGBI MOHATH pPOcT GuU3UYecKux uaeit. Bymem HameATheA,
YTO 3TO OGNErYUT U JPYTUM BO BCeM 3TOM pasofpaThcd M co3gaTh cebe
coOCTBEHHbIE CYMIEHUA.

B cBOUX KPUTHKO-I03HABATeNbHBIX cOUMHeHUAX 1o dhusure’ II. Ponpk-
MAaHH OKa3bIBaeTCH MOUM NPOTUBHUKOM He CTONBKO CBOMMHU MHOTOUHCIEH-
HBIMH OTJeIbHBIMU BO3paeHUAMHU, CKOIBKO T€M, UYTO OH JIEPHMUTCA CTapH-
HBI, I TaA K Heil ocobble cuMnaTuu. B HelicTBUTENbHOCTH HMEHHO 3TO MeHA
oT Hero otAenfeT. 160 Bo BceM OCTalLHOM €ro TOUKa 3peHUA UMeeT MHOTO
poacTBeHHOro ¢ Moeil. OH IPpUHUMAET U «IpUCNOcoONeHHe MbICTei», U IPUH-
LU ¢IKOHOMHUM», U IPUHLHUI «cDaBHEHUA», XOTH, IpaB/ia, ero U3NoMeHHe OT-
AMYaeTCHd OT MOEro U3BeCTHBIMU HHAMBUIYAIbBHBIMHU YepTaMH, 1a U CIOco0
BbIpameHuA Apyroil. C Apyroi cTOPOHBI, A CYMTAIO BIOIHE YJauHO BhIGpaH-
HBIM W yHTa4YHO 0603HAYEHHBIM Ba{HBLI IPUHLUI <H30IALUUY U (HATOMe-
HUA», TAK UTO A er0 OXOTHO NpuHUMato. OXOTHO cornamych i ¥ ¢ TeM, UTO
<KPYTOBODOT NO3HAHUIY, «<KonebaHUe» BHUMAaHUA «0OpaTHBIM CBOUM AeficT-
BHEMY JIOMMHBI YKDENUTh NMOHATHA, KOTOPble MepBOHAYaNbHO GBITH Mano-
onpeaeneHHbIMUA. UTO ¢ 3TOi Touku 3peHuAa HbioTOH B cBoe BpeMmA chenan
NOYTH Bce, 4TO GBLIO BO3MOMHO, A caM IIPU3HAT U B 3TOM fl BIIOJNHE CXO-
#mych ¢ DonbkmanHoMm. Ho A He Mory cornacuTbefl ¢ HUIM, KOTJla OH BMecTe

1CMm. npeaucioBre K NepBOMY H3TaHHIO.

IErkenntnisstheoretische Grundziige der Naturwissenschaft, Leipzig, 1896; Ueber
Newton’s Philosophia naturalis, Konigsberg, 1898; Einfithrung in das Studium der
theoretischen Physik, Leipzig, 1900. MbI uuTUpyeM N0 NocieJHeMY COYMHEHHIO.
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¢ Y. TomcoHoM B Tatom cunuTaeT pa6oTbl HbioToHa 06pa3loBLIMUA U Ilepej
JUIIOM CYTeCTBEHHO H3MEHUBIIUXCA KPUTHKO-TII03HABaTeIbHBIX NOTpebHOC-
Teiif HaCTOAMIero BpeMeHu. MHe KaskeTcH, YTO NpoLece YRPENIeHUA NOTHEH
Bcerja NPUBOJUTDL K NOJ0MEHNUAM, KOTOPble TOJIbKO HECYIIeCTBEHHBIM 00-
pazoM oTaAHYATUCh Obl OT MOUX. 3a ACHBIMH U JeJAbHBIMH paccyIeHUAMH
I".Tefimanca® a cilemy ¢ UCTUHHBIM YIO0BOJbCTBHEM, HO MeHA OTHelAeT OT
Hero MofA — 6y b OHa clipaBemJHBa WM HeT — aHTUMeTadhU3UUeCKaA TOYKa
spenus. Ot Iediepa’ u locke? MeHs OTHeNAIOT pa3HOTJIACHA npeumylULec-
senno omuocumensvro wacmuocmetl. Uro acaerca IleTuoasara®, To A BIOJ-
He pasfelfAlo ero NPUHIHIHAIbHYIO TOUKY 3PEHUA U, €CIU MbI pacXOAUMCH
B 4eM-1100, TO TOABKO B BOIPOCaX MajoBa#HOTo 3HaueHUA. Ha MHoroume-
JeHHBIX COMHEHUAX APYTHUX YUEHBIX, CChLIAIONINXCA Ha apTyMeHThI Ha3BaH-
HBIX BblIlle WIH UCXOIOANIMX W3 aHAJIOTMYHBIX OCHOBAHHWMN, A U3 BHUMAaHUA,
K 4YdTaTello 3/lech ocTaHaBAUBaTheA He 6yay. JocTaTouHo 6ymeT ocBETUTH
rapaxmep pasnozaacull, BEBIABUTAA OTHejbHble Ba#Hble MYHKTHL

2. IlpomonskaeT npeldcTaBAATh OoibllKe 3aTPyAHEHUA, NO-BUAUMOMY,
NPUMHUPUTELCA ¢ MOMM ONpefiesieleM Maccel. Streintz (cMm. ctp. 186) Bospa-
3WJI IPOTHB HEro, YTO OHO OCHOBAHO TOJAbKO HA TATOTEHUHU, XOTH 3TO OLLIO
BIIOJIHE ACHO HCKIIOYEHO y#ie B nepBoil dopmyanposke (1868). Tem He Me-
Hee 3TO BO3pajieHUe NMOCTOAHHO MOBTOPAETCA M HeJaBHO BHOBb NMOBTOPEHO
6or10 Doaprmannom (Ibid., erp. 18). B onpejenenun npuHAT Bo BHUMA-
HHEe HCRIIOUUTENLHO TOT (akT, YTO Tesa, HAXOAANHUECA BO B3aUMOMeHCT-
BUU, 6yAb TO, TaR HaszbIBaeMble, NeHCTBUA Ha PAcCTOAHUH, HENOABUKHbBIE
WM YIpPYTHe CBA3H — ONpeledAlT OPYT IIA Ipyra U3MeHeHUA CKOPOCTH
(ycropenun). Huvero Gosee, Kpome 3T0ro, 3HaTh He HYKHO, YTOGBL ¢ IIOMHON
yBepeHHoOCThIO U Ge3 BcARoM GoA3HU, Kak 6Gbl He CTPOUTD Ha NEeCKe, [Jel1aTh
JaabHelimune onpepedaenuna. Heseprno panee yreepsgenue Iedaepa (Ibid.,
cTp. 77), YTO B 3TOM OIpeleleHUd MOJI4Ya IPUHAMAETCA 00HA U A Hee cUad,
neiicTBytoman Ha 06e Maccrl. 3ech [gaie He NIPUHUMAeTCA MOHATHE CHILL,
160 3TO nociaeJHee CTPOUTCA JUIIb HA MOHATHH Macchl U TOTJa caMo 1o cebe
naeT, uzberad nopouHblii Kpyr HoioToHa, npunnun nporusogeiicteuA. llpu
TaKoil cucTeMe MOHATHUH Helb3A CKa3aTb, YTO OJHO NOHATHE OCHOBLIBAETCH
Ha IpPyroM, KOTOpOe I'PO3UT YCKOAb3HYTh U3-N0J Hero. TakoBa UMeHHO, Ha
MOii B3TVIAA, eqUHCTBEHHAA NOCTOHHAA NpecieJOBaHUA Ilelb KPYTOBOpOTa

?Die Gesetze und Elemente des wissenschaftlichen Denkens, IT, Leipzig, 1894.

1Studien zur gegenwiirtigen Philosophie der matemiatischen Mechanik, Leipzig, 1900.

2Vierteljahrsschr f. wissenschaftl. Philosophie, Leipzig, 1884, cTp. 385.

3Das Gesetz der FEindeutigkeit (Vierteljahrsschr. f. wissenschaftliche Philo-
sophie, XIX, cTp. 146).
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U KonebGaHHA, 0 KOTOpPHIX roBopHT MonbkMaHH. Pa3 Macca omnpepensercHd
YCROpPEeHHAMH, TO OTCIOJla HeTPYIHO MONYyUUTh Kak 6ydmo Gbl HOBble BapH-
al¥ MOHATHIl, KaK «€EMROCTh YCKOPEHHAY, (eMKOCThL 3HEPIUH IBHKEHHA»
(Teduaep, Ibid., ctp. 70). Hna Toro yrobbl MOMKHO ObLIO YTO-THOO CcHenaTh
B JUHaAMHKe C MOHATHEM Macchl — HAa 3TOM fl IOMKEeH HacTauBaTh BIIOJHE
onpeaeNeHHO — 3TO MOHATHE NOMKHO ObITh dunamuieckum. Ha KonnuecTBe
MaTepHHU caMoM 1o cebe CTPOUTh IMHAMUKY HEBO3MOMHO, a — caMoe 6olb-
lee — MOMHO HMX CHKJEUThL JIMIIL NMPOM3BOALHEIMM gonyiienuavu (Ibid.,
ctp. 71, 72). KonuuecTBo MaTepun camo 10 cefe HUKAK He eCTh Maccd, HO
OHa U He TeIIOEMKOCTh, He TeljIoTa CrOpaHHA, He3KBHUBaNEHTa NMHTAHHIO
u T. 1. Hanee, «maccar He UrpaeT Taxkme HHUKAKOH TepMHYECKOH, a TOILKO
dunamuuecryio pons (cm. Tednep, Ibid., cTp. 71, 72). Hanporus, pasnnd-
Hble GHU3UUYECKHe ROIUUYECTBa APyl Opyry mnpomnopuuoHaibHb. U 2-3 Tena
NpoCTOi Macchl B TaKkoil e Mepe 006pa3yloT Ha OCHOBAHHH THMHAMHUECKOTO
OonpelleleHUA OJHO TeJo ¢ OBOHHON, TpOWHOW Maccod, Kak 3TO aHalorUy-
HBIM 00pa30M MPOUCXOIUT ¢ TEMIOEMKOCTELIO Ha OCHOBAHHH T€PMHUECKOT0
onpeneneHuAd. HUKTO He cTaHeT OTPHUATh WHCTHHKTHBHOH MOTpeGHOCTH
B MpeJcTaBIeHHH KOJHWUYECTBa, KOTOPOIl XoueT OaTh BhIpameHHe H [eduep
(Ibid., eTp. 72) M KOTOpasA MOCTATOUHA TAKME B MOBCEAHEBHOI musuu. Ha-
YUHOe e MOHATHE (KOMHUYECTBO MaTepHH» MOeT OLITh BBIBEJEHO TOJILKO
M3 TPOTOPUHOHATBLHOCTH TeX OTHENbHBIX (QU3MUYECKHX KOIHYECTB, BMECTO
TOro, 4TOOLI MOHATHE MacChl CTPOUThL Ha TIOHATHH «KOIHYECTBO MaTepHUY.
H3mepeHHe Macchl BeCcOM Tella MOy YaeTcd PH MOeM ONpeqeleHUH caMo Mo
cebe, MeOy TeM Kak MpH o0ObIYHOM MOHUMAaHHH WIH U3MEPHUMOCThH KOJIH-
YecTBa MaTepPUH 00HO06pasHoll dunamuieckoll mepoii IPocTo 3apaHee Tpef-
nonaraetcH (¢cM. cTp. 186, 188), MK crelManbHBIMK ONMBITAMH JOMHHO IHIIh
OBITH [JOKa3aHO, UTO pPaBHLIE 6ecd JeHCTBHUTENBHO OTHOCATCA JIpPYr K ApY-
I'y IpH ecer yCIOBHAX, Kak paBHble Macchbl. Kak MHe KameTcH, MOHATHE
Macchl 3decs co BpeMeHH Hbi0TOHa BooGIe B nepssiil pa3 MogBeprayTO MOJ-
pobHOoMy aHanu3y. H60 MCTOpPUKHM MaTeMaTHKH U GHU3HKH paccMaTpHBalH,
NO-BUIUMOMY, 3TOT BOIPOC, KAK BOMpPOC JerKHil U MOYTH caM cobo Mo-
HATHEIA. A MeM Iy TeM 3To — Bonpoc ¢HyHIaMeHTalLHOI'O 3HAUEHUA H 3a-
CIYMHBAeT U BHUMAaHHUA MOUX NPOTHBHHKOB.

3. [IpotuB Moeii GopMyIHMPOBKH 3aKOHA WHEPLHUH MPUBOTUINCH MHOIO-
o6pasHble Bo3pamenud. fI monaraio, yto mHe BMecte ¢ [locke (1884) ynanocn
(B 1868 r.) goKasaTh, YTO BLIBOJ 3TOr0 38KOHA M3 KAROTO-HUOYOL 061Iero
NpHHIIUNA, MOJOOHO 3aKOHY MPUUMHHOCTH, HEAOMYCTHM, H 3TOT B3TJIAL BCE
Gonee U Golee BcTpedaer npusHanue (cM. Leiimanc, Ibid., crp. 432). Camo
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cobolt pazymMeeTcH, UYTO 3apaHee 0UYeBUAHLIM HeJlb3f CUUTATH NPUHIUI, KO-
TOPBIH JIHINb CTOJb HETABHO TOCTHUT BeeoOuero npusHanud. lefimanc (Ibid.,
cTp. 427) cupaBemiMBO yKasbiBaeT HA TO, YTO HECKOIbKO CTOJETHH TOMY
Ha3aJ HUMeHHO IMPOTHBOIMOIOMKHOMY YTBep:K/JEHHIO IPUIKCHIBAIAChL JOCTO-
BepHOCTb akcHoMbl. TolbKO B TOM, UTO OTHOCAT 3aKOH HHEPUHH K abco-
AMHOMY TIPOCTPAHCTBY U UTO B NPHHIUIE MHEPIHH, KAK U B aHTHYHOH
IPOTHBONOJIOHHOCTH €r0, IPUHUMAETCA HEYMo NOCMOAHHOE B COCTOAHHH
npefocTaBIeHHOro camomy cebe Teia, leiimanc (Ibid., ctp. 433) BunuT He-
YTO cBepxaMIupHueckoe. UTo KacaeTcA mepBoro, To 0 HeM y Hac OyneT
ellle peYb BIepeld, BTOPOe e MNOHATHO H NCHXOJIOTHYECKH, Ge3 II0OMOIIH
MeTadU3UKK, UOO TOALKO NOCMOAHCMEa MOTYT OBITh HaM HHTEIEKTYalb-
HO ¥ IPaKTHYeCKH I10Je3HbI, BCAEACTBHE YEr0 Mbl H CTPEMHMCH UMEHHO K
HUM. KoHeuHo, cBoeoOpasHa cyb6a 3THX arcuomamuieckuxr JdocnmosepHoc-
meil, ecil paccMaTpuBaTh KX OecnpucTpacTHo. IIpocToMy 4YeloBeKYy BHI
TIIETHO CTaHeTe [JOKA3blBaTb [0 APHCTOTENIO, 4TO GpOITeHHbIH KaMeHb,
IpefiocTaBIeHHBI camMoMy cefe, JoleH coOCTBEHHO ceflyac ocTaBaThCHA
B IIOKO€ K UTO OH JIBH;KETCA BIlepe] TOIAbKO JaBieHHeM Bo3nyxa. C Takum
e HeJloBepHeM OH oTHeccA Obl OJJHAKO M K OECKOHeUHOMY paBHOMEpHO-
My aBmaeHuio [anminesa. HanpoTtus Toro, B3riafaa BeHeneTTH OTHOCHTENDb-
HO IOcTeneHHo yObIBawomeil «vis impressay (Coo6MmeHHOM CHIBI) — B3TIIAM,
npHHaAdeKRamMuil 31m0xe GeCIPUCTPACTHOTO MBINLIEHUA H OCBOOOMIEHHBIN
OT aHTHUYHBIX IIpepaccyaKoB, GyfeT U NPOCTHIM YeN0BEKOM NPHHAT 6e3
IPOTHBOPEUYH. ITOT B3TIAJA €CTh HMEHHO HENOCPeJCTBEHHAA KOMHUA OIbI-
Ta, MeKJY TeM Kak o0a NpedbIAYIIUX B3TJIAJA, HAeaIU3UPYIOMUX ONBIT B
IPOTHBONOJIOHHOM HAaIpPAaBIeHUH, IPECTAaBIAIT cO60I0 NPOIYKT MBINMLIE-
HUA NpodeCcCHOHANBHBIX YUeHbIX. II03ui0 akcHOMaTHIeCKO! 10CTOBep-
HOCTH 3TH B3TJAALL U BBI3LIBAIOT MOALKO Y Yi€H020, BCA NPHUBBIYHAA CHC-
TeMa MBbINJIEHHA KOTOPOT'0 HapyliaeTcA ¢ HApYIMIeHHeM 3THX J4eMeHMos
9TOT0 MBIILIEHHA. ITUM OTHOIEHHE HccleoBaTelell K IPHHIUIY HHEPIHH
JOCTATOYHO, MHe KameTCHA, BBIACHAETCA NCHUXOJOTHYECKH, W A OBl MOKY-
Ja OCTaBUJI OTKPBITHIM BOIPOC, CIeYET AU 3TOT IPHUHIHUI HA3BaTh aKCHO-
Moil, mocTyaaToM HIN MakcuMoil. ['eitmanc, Ilocke u IleTnoasaT cxoaAaTeA
Ha TOM, YTO OHH HAXOJAAT B IIPHHIHIIe WHEPIHH 3MIHUPHUYECKYIO H CBEpPX-
3MIMPHYECKYIO cTopoHy. Ilo Muenuio Ieiimanca (Ibid., cTp. 438), omnbiT
Jall TOAbKO 1o60d NJIA IPUMeHeHUA allpHOPHOTO NpuHIKna. [locke HaXoauT,
YTO SMIIHPHYECKOE IPOUCXOMIeHNE He HCRIIOYAET allPHOPHOCTH IPHHIIHIA
(Ibid., cTp. 401, 402). U Heruoasat (Ibid., crp. 188) BeIBOAUT 3aKOH HHEp-
UM TOJBKO OTYACTH U3 ONBITA, a8 B APYToil YaCTH CUUTAET ero NaHHBIM B
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3aKkoHe 0JHO3HauYHOl onpedenenHocTH. f He okasych, A HalleloCh, B IPOTHU-
Bopeund c¢ [leTnonbaToM, eciu A cleAyIOMUM 06pa3oM chOpMYyIHPYIO CBOe
MHEeHHMe: OIBIT JOMMeH cHauala Hay4UTh, KaKafA CYI[eCTBYeT 3aBUCHUMOCTD
MeMAy ABIEHUAMU, 4mo ABIAETCA ONPeJeNAIIMM HadaloM, U 3TOMY Mo-
HKeT Hay4uuTh moavko onblT. Ho Korga mbl monaraemM, 4To J0CTaTOYHO Yike
5TO 3HAeM, TO NPU AOCTATOUYHBIX JAHHBIX Mbl CUMTAEM HIITUITHUM [OMH-
JAaThcA AalbHeNIUX TaHHBIX ONBLITA; ABIEHHE AJA HacC ONpejeleHo U olpe-
JeneHo odnosnayro (M60 TOIBLKO 3TO Booblle ecTh onpefenenue). [loaTomy,
pa3 A y3Hal U3 OMbITa, YTO Tela OMpPeAelAlOT APYT B Apyre yCKOpeHHA,
TO BO BCeX ciydyadx, T'le A He Oy1y HaXoOUTh Takue ONpeJelABIHe Tela,
A ¢ 0/[HO3HAYHOI ONpefleeHHOCThIO OYAY OKUIaTh PaBHOMEPHOro MpPAMO-
AuHeifHOTO ABU#eHUA. Tak, 3aKOH UHePIHHU ceifuac e MONydYaeTcA B IMOI-
HOHt cBoell 061IHOCTH, 6€3 HEOGXOAUMOCTH CHellHaNu3alui, Kak Mpeaiaraet
IleTnonws AT, 60 Kam0e YRIOHEHUE OT PABHOMEPHOCTH U MPAMOIHHEAHOC-
TH mpefnonaraet yckopenue.  gymaro, 4To 4 mpaB, Korja A FoBOpIO, UTO
NPUHIIUIIOM — TeNa ONpeendioT APYT B Apyre YCKOPEHUA — U MPHHIUIIOM
uHepuuu dsaxcdst dopmyaupyemea odun u mom e garm (cMm. crp. 119).
CTOUT ¢ 3TUM coriacuThcA, YToOGbl COBEPIIEHHO OTHAN CIIOP O TOM, Hpel-
cTaBlfeT I1 NPHUMeHeHHe 3aKOHA HHepIUH MopouHblil KpyT unu Het (Ilocke,
Tednep).

B moem counnenun «O coxpaHeHUH paboThI» A MPUBET TOCIOBHO NUTAa-
Ty1 U3 TpeThero auanora ['anuned mo magyaHckomy uafganuiwo 1744 ropa,
1. II, cTp. 124, oTkyaa A 3auMcTBOBaN, kKakuMm obpaszom ["anuneit, mo Bcei
BEPOATHOCTHU, BHIACHUN cefe ABNeHue UHepuud. [lpeacTasnas cebe nABUMKe-

utaTta ata raacut: Gonstat jam, quod mobile ex quiete in A descendens per AB,
gradus acquirit velocitatis juxta temporis ipsius incrementum; gradum vero in B esse
maximum acquisitorum, et suapte natura
imutabiliter impressum sublatis scilicet
causis accelerationis novae, aut retardationis;
accelerationis in quam, si adhuc super extenso
plano ulterius progrederetur; retardationis &
vero, dum super planum acclive BC fit reflexio; in horizontali autem GH aequabilis
motus juxta gradum velocitatis ex A in B acquisitae in infinitum extenderetur.
(«A3BecTHO yke, YTO, €CAU Tel0, HAXOAUBIIEECA B [I0KOE B TOYKe A, NABHKETCA BHM3
no nytu AB, To ckopocTh ero B TO Ke NpUpalleHHe BpPEMEHM BO3pacTaeT; B TOY-
ke B cropoctb ero HauGoabmad W, OCTaBaAcb MO CBOEd NPUPOJEe HEH3MEHHOI, OHa
OpH pasHBIX YCJIOBUAX MOKET BO3pacTaTh WAM y6bIBaTh: OHAa BO3PACTAET, €CAH TEJI0
NpoJOIKAaeT JBUraTbCA BHUS MO APYToil HAKAOHHOM MIOCKOCTH, M yGBIBaeT, eClAu Telo
ABUraeTcA BBepX 00 HaKAOHHON minockoctd BC; no ropusoHrtanbHomy e nytud GH
TEN0 MOKET ABUTaTbCH MOUTH C TOI Ke CKOPOCTBIO, KOTOPYK OHO HMeeT B Touke B, fo
GECKOHEUHOCTHY ).

H



234 Tnasa IT

Hue Teja Mo PasiuYHbLIM HAKJIOHHLIM IJIOCKOCTAM € PasiuyHLIM YTJIOM Ha-
K/IOHA, OH He Mol' He 06paTHUThL BHUMAHHA Ha MeHbIIlee 3aMe/lIeHIe Ha IJ0C-
KOCTAX ¢ MEHbIIMM YTJIOM HaKJIOHA, NpecTaBIAeMbIX abCOMIOTHO TaJKu-
MH, KaKk ¥ Ha 3aMelJjeHHe, PaBHOe HYIIIO, H, clejoBaTelbHO, HeCKOHEeYHOe
paBHOMEpPHOE [IBHUKEHHE Ha IIOCKOCTH Topu30oHTanbHoil. [IpoTuB sToro nep-
BbIM Bocctan Wohlwill (em. erp. 117) u apyrue 3aTeM NPUMEHYIH K HEMY.
On yka3piBaeT Ha To, uTo y l'amuies paBHOMepHoe ABHKEHHe MO KPYry
U JBIKEHHE TOPH30HTANbHOE 3aHUMAIOT ellle OTAelbHOe MOJOMEHUE, YTO
lanuneit cBA3aH aHTHYHBIMHU NpeJCTABIEHHAMHU H 0CBOOOMIAETCA 0T HHUX
TONbKO BeCbMa NMocTeneHHo. EcTecTBEHHO, UTO UCTOPHKA HHTEPECYIOT pas-
IHYHbIe assl pa3BUTHA €ro repof, U odHa Ga3a NpH Beell ee Ba#HOCTH MO-
#eT GbITh OTOABHHYTA Ha 3aJHUH IUIaH mepe] ocmaasHelmu. Hy#HO GBITH
IIOXKM MCHXOIOTOM H III0XO0 3HATh caMmoro cebe, YToObI He 3HATD, KaK TPY[-
HO OTJenaThbCA OT TPAJUIHOHHBLIX B3TIAJOB M KaK M TOTJA €lle BCIILIBAIOT
B CO3HAHUH 00JOMKH CTaporo B3riAja, 3acCTaBlfAd BO3BpaIaThCA K OTIENb-
HBIM YacTAM ero, Korja 3ToT B3raAfd B obuweM yske npeogoneH. He 6bin
cBobogeH oT aToro U l'anuneit. Ho nna ¢u3uKa npeacTaBadeT Beaudyalmui
HHTEPEC UMEHHO MOMEHT npolyic0eHus HO80l MblcaAll, HO8020 NOIHAHUA, U OH
HaNnpaBHT CBO€ BHHMaHHE HA OThICKAHHE MMEHHO Takoro MoMmeHTa. H wc-
Kal ero, mojiaraw, YTO €ro Hallel H YTO MMEHHO 3TOT MOMEHT OCTaBHI
cBoM c1edu B npuBeflenHoi Boime nurate. [locke (Ibid., ctp. 393) u leduaep
(Ibid., cTp. 111, 112) He cYMTAIOT BO3MOMKHLIM COTJIIACHTLCA C MOHUM MO-
HHMaHHeM 3Toil HuTaThl, noToMy 4To 'anuneil He NpeANpHHUMAET BIOJIHE
onpejeNeHHO 3TOT NpelelbHbIl Mepexo] 0T HAKIOHHOW K TOpPH30HTAalbHOM
nnockocTH, xoTA [locke mpu3HaeT, UTo TaKkHe mpejenbHble mepexoinbl Ia-
auneeM NpUMeHAMNCL uacto, U xotA Leduep (Ibid., crp. 113) wmcmbrran,
MO €ro cloBaM, JUIAaKTHYEeCKOe AECTBHE 3TOro Nepexoja Jame Ha yUyeHH-
Kax. Bbiio 66l JeHCTBUTENbHO YIHUBHUTENbHO, €clH Obl anumeit, KoTopsiit
MOMKET CUMUTAThCA H300peTaTeleM MNPHHINNA HENPEPLIBHOCTH, He MpHMe-
HHUJI 6Ll 3TOTO NPHHLHINA B TeUeHHE BCell CBOeH J0ATOH MHU3HKU MBICIUTENA
U K 3TOMY BaHelllleMy A1A Hero cayudaw. Hallo Tarme NpHHATbL BO BHU-
MaHHEe TO, YTO LUTATa 3Ta He COCTaBiAeT YacTH LIMPOKOPa3BHBAIOLIETOCH
HTalbAHCKOTO JHANOra, a B C;KAaToM JOTMAaTHUYECKOM BH/e B Hell M3I10MEHBI
Ha TaTHHCKOM A3BLIKE NUIIb pesyivmamet. Tak cioga nonana, No-BUIUMOMY,
U «Hepa3pyIlHMas cooOLleHHaA CTeNeHb CKOPOCTH).

du3znka, KoTopas Mpenojapanach MHe, 6bl1a, BEDOATHO, B IeI0M CTOIh
e MI0XoH M JorMaTHUHOH, KaK U Ta, KoTopaf npenojaBanach Oolee cTa-
PBIM MOHM NPOTHBHHKAM M ToBapuulaM. II[pUHIOUN MHEpUHM OaBaicA, Kak
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dozmam, KOTOPbIt HaXoAUICA B NOJHOM COOTBETCTBHU cO Bcell cUcTeMoii.
[IpaBpa, A Mor cefe 0TJAaTh OTYET B TOM, UYTO aGCTpakliA OT NPENATCTBUN
JABUKEHUIO MOKET NPUBECTH K STOMY NPUHIUIY, UTO MOKHO OTKDBITH €ro,
KaK BeIpaMaeTcA ANNeNnbT, IpU HOMOIIU a6cmpakyuil, HO OH BCE ke ocTaBal-
CA YeM-TO JeKalluM B CTOPOHE U BUAUMBIM TONbKO 1A CBEPXUEIOBEUECKO-
ro reius. U rje O6blina rapaHTiA, UTo ¢ OTHaJeHUEM BeeX NPENATCTBUH oTna-
710 u yowiBaHue ckopocTH? [locke, ynoTpebadaa BhlpaskeHHe, HEOJHOKPATHO
npuMeHeHHOe MHOM, nonaraet (Ibid., crp. 395), uto 'anuneit yemotpen aToT
NPUHIUI HeNoCPeACTBEHHBIM «8033peHuem». Ho uTo Tarkoe 3To Bo3zzpeHue?
YenoBek ocMaTpUBaeTCA BO BCe CTOPOHBI U BIPYT YCMAaTpPUBAeT HEUTO HC-
KOMoOe WU TaKkske HeokUJaHHOe, UTO IpUBNeKaeT BEMMaHue. Ho A noxaszan,
KaK 3TO BO33peHUe MOIYYUIOCh U B 4eM oHo coctodano! Fanuneit uccreny-
€T pa3iIuvHble pPABHOMEPHO-3aMedleHHble IBUKEHUA U BADPYT ycMaTpHUBaeT
CpPei HUX 00HO JsuiceHue, pAGHOMePHOe, OeCKOHEYHOe U CTONb CTPaHHOE,
YTO, MOABUCH OHO OJHO caMo To cele, OHO, HaBepHoe, GbITO ObI TIPU3HAHO
ABUKeHHEM coBceM ocoboro poja. Ho HUUTO}KHOEe U3MeHeHHe yria HakiIo-
Ha TpeBpallaeT 3To ABUKEHHE B KOHEUHOE U 3aMeflIeHHOE, ¢ KOTOPBIM MbI
yacTo BeTpeuaeMcAa. TyT HeT yike HUKAKOH TPYAHOCTH paclo3HaTh OJHO-
POJHOCTH BeeX NPENATCTBUI JBUMEHHIO ¢ 3aMe/IlIeHUeM BCIe/CTBHE THAMKEC-
TH, YeM MONyYaeTcA udedAbHAA KAPMUHA cBOGOJHOTO OT BCAKUX BIMAHMIA
feCKOHeUHOr0 paBHOMepHOro aBu:;keHHUA. Horga A MonoawiMm ele delnose-
KOM udTal 5To Mecto y lanunes, nepeio MHOH cOBepIIEHHO HHBIM CBETOM
OCBeTHIAaCh HEOGXOAUMOCTE 3TO HealbHONU KapTHHBI B Halllell MeXaHHKe,
4yeM Torja, Korja MHe [JoI'MaTHUeCKH NpenojaBanu ¢usury. H gymaio, uto
BCAKWI, KTO HAMBHO MPOYTET 3TO MECTO, YBUAUT TOT ke cBeT. I He co-
MHeBaloch B TOM, UTO 3TOT CBeT Mpesxijie Bcero O6blT BOCOpUHAT [anuneem.
[lycTh MoM MPOTUBHUKM CKAMYT, KAK MOMKHO C 3THM He cornacuTheA!

4. MHe ocTaeTcA oOcyIuTh ellle OAWH BaskHbIA OyHKT. B mpotuso-
noso#HocTh K I, Hefimanny!, usBecTHoe couMHeHMe KOTOpPOro IO 3TOMY
npeAMeTy Gblo 06HAPOJ0BAHO HECKOJNLKO paHblle Moero?, A yTBep:jal,
YTO NPUHHUMAaeMble BO BHUMaHHe B 3aKOHe MHEpIUH HampaBleHHEe U CHKO-
pPOCTh He UMEIOT CMbICIa, KOTla 3TOT 3aKOH OTHOCHUTCA K «abCoMOTHOMY
npocTpaHcTBYy. U JeficTBUTENLHO, MBI MOKeM Onpedetams MPU MOMOIIH
U3MepeHUA HamlpaBleHHe U CKOPOCTh TONbKO B MPOCTPAHCTBE, TOUYRU KO-
TOPOT0 HEMOCPEJCTBEHHO WM, MO KpaiiHeil Mepe, MOCPeACTBEHHO ONpeje-
adA0TcA AaHHBIMU TenamMu. CounHeHus moe u Hefimanna umenu, mpaspa,

1¢Die Principien der Galilei — Newton’schen Theorie», Leipzig, 1870.
2(Erhaltnug der Arbeits («Coxpanenue pa6orsis. EcTs pyc. nep. — [pus. nep.)
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TOT ycIlieX, YTO OHHM CHOBa HallpaBU/JM BHMMaHHe Ha NMYHKT, JOCTaBAABIINM
MHOT'0 MHTe/IeKTyaldbHEIX cTpajanuil eme Hoiotony u Jitnepy. Ho kpo-
Me MOJOBHHYATLIX MOMBITOK pellleHUA, KaK, HallpUMep, MONBITKA Streinz’a,
3TO0 He maido HUYero. fl mo HacTosAllero BpeMeHH OCTAICA eJUHCIMBEHHbIM,
KOTODPHI OTHOCHUT 3aKOH HMHEpPUHH HaHBHLIM of6pa3oM K Jem.ie, a IJaA BU-
#eHUR O0JALIIoOro NPOCTPAHCTBEHHOI'0 M BpeMeHHOT'o NPOTAMEHUA K Heldy
HenodsudxcHblr 36e3d. Hamem 1 Ha NPUMUpEeHKe ¢ 0YeHb GOALITUM YHCIOM MO-
KX MPOTHBHHUKOB Y MeHA BBHAY IyOOKOTo pa3/iNyuA TOUeK 3peHHA oveHb
Maio. Ho HackoabKo A BooGile cyMel nonsms cieTaHHble MHE BO3pakeHHA,
Al MIONBITaOCh OTBETUTL Ha HUX.

Tegaep (Ibid., erp. 120-164) Toro mMuenus, 6yaTo NOTOMY OTPHLAIOT
abcosomuoe NBUMKEHUE, UTO CUHTAIOT ero «Hedocmynuuim Haulemy npeod-
cmasaenuwoy. Ho aTo daxt «foaee mourozo camoHabawdenusy, 4TO Mped-
cTaBleHHA a0COMIOTHOTO ABH:KEHHUA cymecTBYIOT. He caemyetr cMmemuBaTh
MblcauMOc b aBCONIOTHOTO JBUMKEHHA C NOIHABAEMOCTIbIO €T0; OTCY TCTBYET
TOJIBKO nocaednas ... Ho ecTecTBoHCHILITATENIO BakHa UMEHHO TO3HaBae-
MocTh. Heno3dnaBaeMoe, He mojjaroiieecs YyBCTBeHHOMY AOKa3aTelbCTBY,
He MMeeT B eCTeCTBO3HaHUM HuKakozo jHavenus. MHe, BmpoyeMm, U B ro-
JOBY He MPHXOJUT CTAaBUThL KaKHMe-HUOYAL Mpelensl npedcmdasieHun delo-
Bera. IlpaBna, A He cBoGOJEH OT MOAO3PEHHA, UTO KOe-KTO, MPeCTaBIAI-
muil cebe «abcodOTHOE ABHKEHHE), 06blkHOBEHHO TyMaeT IpUToM o0 obpa3se
BOCIIOMHMHAHUA KaKOTro-HUOY b MepeRUTOr0 OTHOCKUTeAbHOTO ABUKeHUA. Ho
IPOUCXOAHUT 3TO OTTOr'0, UTO STO BOBCe He Tak BaskHo. fl yTBep:pmaio na-
e Ooabie ene, yeM [ediep. CynecTBYIOT Oaske yyecmeeHHble UALIOIUL
abCodI0THOTO JBUKEHHA, KOTOPLIE MO3TOMY MOTYT OLITL BOCIPOU3BEAEHLI
Y B IpeicTaBieHuH. BcAKoMYy, KTO HOBTOPHUJ MOH ONLITHI C JBUTATEILHBEIMHU
OITYTIeHUAMHU, NMPUIIIOCH TEPERUTEL BCIO YYBCTBEHHYIO CHIY TakUX HILIIO-
suil. RameTca Torpa, 4To oT/eTaelib WK Bpallaenibca CO BCell OKpYy:Raio-
meil TebA cpefoil, ocraroleldcs OTHOCUTEILHO COOCTBEHHOTO TBOETo Tella
B OTHOCHTEJLHOM MOKOe, B IPOCTPAHCTBE, KOTOPOE HHYEM 0CA3aTelbHBIM
He xapakTepusyercda. Ho Huraroil macimTal He MPHIOMKHM K NPOCTPAHCT-
BY U403Ull, ETO HEBO3MO#HO TEMOHCTPHPOBATE Nepe]] IPYTHM UYeT0BEKOM
U I MeTPHYECKU-a0CTPaKTHOr0 onKucaHuA GaKkTOB MeXaHHKHU OHO He IIpU-
MeHuMo. C MpoCTpaHCTBOM T'e€OMEeTPHUM 3TO IPOCTPAHCTBO BooOIlle HUYe-
ro o6mero He uMmeet!. Harouen, Iediep IPUBOIUT clemyIOMMH apryMeHT

1MHe noBepAT, A Hadeloch, B TOM, YTO A BOBCEe He #eNalo cAelaTb CMENHbIM Cepb-
e3HbIi cnop, 4To6bl oGaerdyuth cebe nobeay B HeM. Ho npu 06CcyOeHUH 3TUX TE€M MHeE
HENPOM3BMJILHO NPUXOAUT Bcerja Ha MNaMATb BONPOC, KOTOPBIA OAWH O4YeHb JT1OGEe3HbIH,
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(Ibid., cTp. 133): «(IIpn KamaOM OTHOCUTEILHOM [BHIKEHHH, [0 MeHbIeit
Mepe, 00HO M3 JIBHMMYIIUXCA ADPYT OTHOCHTEINLHO JIpyra Tel NOMMHO 06-
dagaTh abGCOMIOTHBIM JBHMeHHeM». Ha 3To A MOry OTBETHTh TOJIBLKO TO,
YTO B rias3ax TOro, KTO CUHTAaeT abCONIOTHOe ABHMeHHe HH3HUYECKH BooOLle
6eccMBICTEHHBIM, 3TOT apryMeHT HHKaKoi cuibl He uMeeT. Ho Bonpocamu
durocohcKUME A 30ech Golee 3aHUMATLCA He MOTy. 3aHHMAaTbCA BOIPO-
caMM JeTalbHbIMH, IOJOGHLIMH TeM, KOoTopble 3aTparuBaeT l'edaep (Ibid.,
cTp. 124-126), mo cornameHuA B o61ieM Bollpoce Aelo0 OeclelbHoe.
Peitmanc (Ibid., eTp. 412-448) HaXOAKUT, YTO MHAYKTHUBHO-3MIHPH YeC-
KaAd MeXaHUKa Mo2ia Obl B03HUKHYMb, HO UTO B deillcmaumensHocmu 803-
HUKAQ APYTafA MeXaHHUKA, IOCTPOEHHAA HMEHHO HA OCHOBE HeaMNUPULECK020
NOHATHA abcoMOTHOrO ABMMKeHUA. OH BUAUT 3aTpyJHEeHHe, e[Ba TH paspe-
MHUMOe Kakoil 6bl TO HH ObIIO U3 3MIHPHUCTHYECKHX TeOpHH, B TOM dak-
Te, 4TO ¢ JABHHX Iop (7) NPUMEHAIOT MPUHUMI MHEPUHH He K IBHIMEHHIO
OTHOCHTENbHO KaKoil-mu6o moppamumedica N0Ka3aTelhCTBY CHCTEMbBI KOOp-
OMHAT, a K HeMOJAalolleMycA BOBCE JJOKA3aTelbCTBY, «alCONOTHOMY ABH-
meHHIO0y. B 3Ttom [efiMmaHc ycmaTpuBaeT npofiemy, KOTOpad MOMET ObIThH
peleHa TonbKo Memagusuiecku. B 3ToM A He Mory cornacuthes ¢ ['efiman-
coM. OH NpHU3HAET, YTO B ONBITE JAHBI TONbKO OTHOCHTENbHbIE JBHMEHHUA.
IJToil yCTYNKO, KaK U IPH3HAHHEM BO3MOMHOCTH SMIUPHUUYECKONH MeXaHH-
KH, A BIOJNHe JoBoJdeH. UTo KacaeTcH OCTANbLHOTO, TO €r0 MOMHO, fl HAJIEIOCh,
00BLACHUTH MpocTo U Ge3 momolln MeTadu3nkH. [lepBrle MoNOMEHNA THUHA-
MHKH 6bLIH, 6e3 COMHEHHA, MOCTPOEHbI HA 3MIUPHYecKoil ocHOBe. TenoM,
K KOTOpPOMY OTHOCHJIH [BHeHHe, Gbina 3emin. [lepexoq k Apyrum cue-
TeMaM KOOPAHHAT IPOHUCXOAHT BechbMa IMocTeleHHO. ['loiireHc BHUOed, 4TO
JOBHMEHHE CTATKHBAOIIUXCA Tel CTONL e Jerko OTHOCHTL K Najbe, B KO-
TOPO# OHH HAXOJUINCh, KaKk K Jemne. Pa3BuTHe acTPOHOMHUH B 3HAYHTENb-
HOH Mepe Ipe/lliecCTBOBANO Pa3BUTHIO MexaHUKH. Korja #e 6b11M 3aMedeHbl
JOBUIKEHHA, KOTOpble, OYIyYH OTHEeCEHHI K 3eMle, He 0Ka3alHch B COTJIACHH
¢ U3BECTHBIMH y3e MeXaHHUeCKHMH 3aKOHAMH, He GbLI0 BOBCe HATOGHOCTH
ceifyac e OTKA3aTbCA OT 3THUX 3aKOHOB. Bblno yie HarotoBe Hefo Helo-
JOBUKHBIX 3Be3[], KOTOPOE ¢ HUYTOMHO MalbIMH U3MEeHEHHAMH B PA3THYHBIX
IpeficTABIEHUAX BOCCTAHOBIANO HTO COTNACKE, KAK HO8AA CHCTEMAa KOOpIH-
HaT. CTOUT TONLKO NpeACTAaBUThL cebe, KAKHe MOTYYHIHCL GbI CTPAHHOCTH
U 3aTPYNHEHHA, ecly 6bl B 3II0XY BBHICOKOTO Pa3BUTHA MEXAaHHKH H OCHO-

BECHGHTquHbIﬁ rocrioguH cTtal OJHa:Abl OﬁCyH{,E[ﬂTb BIIOJIHE CepBE3HO: UMeeT U J10-
KOTbL TKaHH, O EOTOpOﬁ MedTaellb, Ty e JJHUHY, UYTO U OefCTBUTENLHEIH JIOKOTh TKAHHU.
06cym;{el—me 3TOr'0 BOIIpOCa 66110 ANA MEHA OYeHb INOYYHNTEIBHO. Hey}HTO e geficTBH-
TEeNbLHO BBECTH JIOKOTH U3 Hamei MEYTLI, KaK HOPpMAAbHYIO MepY, B MeXﬂHHEy?
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BaHHOM Ha HablrogeHHAX (U3HKHK Oblia ellle B Cuile NMToJoMeeBa cCHCTeMa,
YTO MpeJcTaBiIfAeT co6oil Jedo BMoJdHEe MBICAUMOE.

Ho HbloTOH 0THeC BCIO MeXaHHKY K abcoioTHOMY npocTpancTBy! Jeit-
CTBUTENbHO, BeduKkaa auunocTh! He Hy:#ua ocoGenHo Godbliasd Bepa B aB-
TOPUTEThI, YTOOBI TTepe] TaKoH JHUYHOCThLIO MPeKJIOHUThCA. U TeM He MeHee
MbI H 110 OTHOIIIEHHIO K Hel He MoeM oTKasaThbeA 0T KpUTUKH. [lonydaeTca
HEYTO BeCbMa CX0JHO€, OTHOCAT JIH 3aKOHbBI IBUMEHUA K a6COAI0MHOMY TIPO-
CTPAHCTBY WM BbIpamaioT UX abcmpaxmio, T.e. 6e3 AcHOTO 06o3HauYeHHA
cucTeMbl Koopaunat. Ilociennee Ge3BpedHo M Jame TPAKTHYHO: TPH 00-
CyMIeHHH KaKoTo-HUOYIb CHellHalLHOTO cliydaa RamIbld MeXaHuk Tmpemie
BCero ocMaTpHUBaeTCA B MOMCKAX TTPUToJHOM cHcTeMbl KoopautaT. Ho BBULY
TOT'0, UTO MEepROe, e OHO CTAHOBUTCA CEPLe3HbIM, MOYTH BCerja MoHUMAaeT-
cA B MoclieJHeM cMbicie, otnOka HbloToHa Oblia He cTo/b BpeAHa H HMeHHO
BCJAEACTBHE 3TOT0 OHAa ylepmanach Tak Joaro. To, uTo B 3amoxy GoJdee cia-
60l TeopeTHKO-TO3HABATENbLHOM KPUTHKH SMIHPHYECKHEe 3aK0HBI HAXOAMIN
CAMIIKOM IHPOKOe TMpHUMeHeHHe, A0XOAAIIee MOPod A0 OeccmbicienHocmi,
HCTOPHUYECKH U MCHXOJOTHYECKH MMOHATHO. BpAa MK mosToMy clelyeT BMec-
TO TOTO, YTOObI HCMPABAATDL OMIMOKK U YIYIIeHHA HAIIMX TPeJKoB B HayKe,
O6yIb TO JIOJW MaleHbKHe WM BelHKHEe, CTPOUTh U3 HHUX KaKHe-TO MeTa-
dusnyeckre npobaemMbl. I 3TUM He Xouy cKasaTb, YTO 3TOr0 HHKOrJa He
ObIBaJIO.

Hernoabar (Ibid., cTp. 192 ¥ ciaen.), cXOAAWMIACA CO MHO B OTPHIIAHHH
abCcodIOTHOro ABMAEHHUA, CChlIaeTCA Ha OJMH IPUHITUN ABeHapuyca' u TIpej-
jJaraeT Ha OCHOBAHHHU 3TOTO MPHHIIMIIA YCTPAHHTDL 3aTpyJHEHUA B PacCMOT-
PeHHHM OTHOCHTedbHOTO JBH:eHHA. [IpuHIIMT ABeHapHyca A MOHHMAIO; OH
MHe He uyaJ. Ho kak MoxHO 060HTH Bce (pU3HUECKHe 3aTpyJHEHHUA IpPH
TIOMOIIM TPHUHIIMIA OTHECEHUA K cOOCTBEHHOMY Tely, MHEe ocTaloch Helo-
HATHLIM. HanpoTuB, pu GopMyaHpoBKe KaKkoH-HUOYIb (HU3HYEeCKON 3aBH-
CHMOCTH TIPUXOJHUTCA OTBAEYLCA OT cOOCTBEHHOTO Tela, MOCKOJIbLKY OHO He
HMeeT BIHAHUAZ.

Hawubonee mopxymarmomue oCHOBAHMA B MOAbL3Y AOMYIIEHHA abCoOMIOT-
HOTO JBHM:KEHHMA TpHBejeHbl ObLIM Gojiee TPUANATH JdeT TOMY Hasaj elle
K. Heitmannom (Ibid., ctp. 27). IlpeactaBuM cebe Bpamaroieeca HebGecHoe
Tello, B KOTOPOM Pa3BHUThHI, MO3TOMY, IeHTpo6eskiible CHIbI U KOTOPOE TPH-
HAJNO, MO3TOMY, CIIOMeHHYIo dopMmy. HcuesHoBeHHe BceX ocTalbHBIX He-

1 (Der menschliche Weltbergiffy, Leipzig, 1891 ctp. 130 («Uenoseyeckoe noHATHE O MU-
pe»). Ectb pyc. nepes. — Ipum. nep.
2¢Ananus omyimenuiiy. U3a. C. A. CkupmyHTa.
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GeCHBIX Tell He MOskeT BLI3BAaTh HUKAKOro U3MeHeHHA B ero cocTogHUU. OHo
IpOMOJKAET BpalllaThCA U OCTaeTCH CILIIONeHHBIM. Ecian e nBumeHne ero
TOJALKO OTHOCUTENLHO, TO Cllydail BpallleHUA BOBCe Hellb3A OTIANUUTD OT Cy-
yad nokod. Bece uacTu MHpoOBOro Tesla ocTalOTCA APYT OTHOCHTEALHO ApyTa
B [IOKOE, U CILIIONIEHHOCTL ero AoJ#Ha 03TOMY HMCUe3HYThL cefiuac e ofi-
HOBPEMEHHO ¢ MCYe3HOBEeHHeM OcTalbHOro Mupa. [IpoTuB 3Toro A JgomameH
cmenaTh [Ba Bo3paieHHA.  He BHiY HHUKAKOro NpHOOpeTeHUA, eClIu A
yCTpaHeHUd NPOTHBOpeUUA JejlaeTCA JonylieHKe, caMo 1o cebe GeccMEbIc-
JeHHoe. [alee MHe KameTcA, UTO 3HAMEHHTHIH MaTeMaTHK cleial 3[echb
cAUIKOM ¢BoGomHOe ynoTpebieHle U3 BecbMa ILJIOJOTBOpPHOro, 6e3 coMHe-
HHA, MeTOJa MLICIEHHOr0 3KcnepuMeHTa. UT0oGH B KakoM-HHOYyOb cilyudae
MOIVIM BLICTYIATh HOBLIE CTOPOHBI, MO#{HO U3MEHATEL B MBLICI€HHOM BKCIle-
pUMeHTe KaKkue-HUOYIL YCIOBUA He cyllecTBeHHble. Ho uTO Mup ocraercda
0e3 BIMAHUA, TaKOe JOMyIleHHe He HonycTHMo. Eciiu Npy HCRIAIOUEHHH MU-
pa BO3HUKAIOT IPOTHUBOpPEUYMA, TO 3TO UMEHHO CBUAETEILCTBYET B HOAL3Y
Ba#HOCTU OTHOCHUTEJILHOI'O JBUKEHHMA, KOTOpPOe eCld U 3arioyaeT B cebe
3aTpyIHeHUA, TO, 10 KpaliHell Mepe, He IPOTUBOPEUHUA.

®oabrmand (Ibid., erp. 53) xoueT npeaNpPHHATL «AGCOMIOTHYI0» OPHEH-
TUPOBKY IIpY NOMOIIM MUPOBOro sgupa. H Bhickasal 06 3TOM CBOe MHeHUe
(eM. cTp. 197, 205), HO oUeHL 3aMHTEPECOBAH, KAK yOACTCA OTIMUYHTEL Of-
Hy 4yacTHURY 3¢upa ot npyroii. [lokyna Taxkoro cpeacTra miad pa3inyeHUA
He GyneT, IpellOYTHTENLHO Aep:aThbcA Heba HellOJBUKHLIX 3Be3[l, a TaM,
rie OHO CIY#HThL He MOMeT, IPOCTO CO3HATL, UTO TAKOI'0 OPHEHTHUPYIOLIEro
cpelcTBa HeT ellle, K ero IPUXOAUTCH JHUIb UCKAMD.

5. B ofuiemM A MOTY TOJNIBKO CKa3aTh, UTO Al He BHMKY, UTO CleJ0OBaI0 Gbl
HW3MeHUTL B MoeM HajomeHUU. OTHelbHble IYHKTEL CTOAT B HeoOXoguMol
ceaA3y. [locae no3HaHMA ONpeleNAINIUX YCKOPEHHUA CBOMCTB Tel, JBaM bl
dopmyaupopanubix l'aauineem n HoloToHOM, OfMH pa3 B o6well U OQUH pa3
B cneyuaasHoll ¢GopMe, KaK 3aKOH MHEpPLHH, MOMET OBITL JaHO TOJALKO 00-
HO pallMOHAIbLHOe ONpeleleHHe Macchl 1 HMEHHO ToMbKO TuHaMuYecKoe. Ha
MO#l B3IUIAM, 3TO BOBCe He Neio BKycal. [IOHATHe CHJLI M NPUHIMI IPOTH-
BOAEHCTBHA BLITEKAIOT OTTYyJAa caMH coboil. I ucKiaouyeHne abCcoMIOTHOTO
ABUEHUA eCTh TO e, UTO yCTpaHeHHe hU3NUeCKU GeCCMEICAeHHOrO.

H oGHapymua ©Obl He TOJALKO BechbMa CYOLEKTHBHBIM O6aAM30pyRUR
B3[VIAN Ha HayKy, HO INPAMO-TaKkK GOJLIIYIO CMeJN0CTh, ecilu Obl A OMU-
Jal, UTO UMeHHO Mou IpelCcTaB/]eHUA CMOI'yT OeclpelIATCTBEHHO IIPUCIIO-

1MOG oIlpee/IcHUEe MaccChl OpraHuvHee U Jase ropasao eCTeCTBEeHHee, YeM ero cobet-
BEHHO€, MOMET OLIThH CBAI3aHO U C MeXaHUKOM Fepua: B HEM COAepHUTCA yHe B 3apolblie
«OCHOBHOI 3aKOHY.
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coBUTLCA R KpyraM ujefl MouX coBpeMeHHUKOB. U3BeCTHO e U3 UCTOPUHI
HayKHd, U4TO cyObeKTHBHble HayuyHble KapTHHLI MHUpa OTHEIbHBIX YUeHBIX
Bcer/la UCNpaBIAINCh U NMOKphIBadUchk ApYTUMU. U B KapTHUHe MHUpa, KoTo-
PYIO ycBaMBaeT 4e/l0BEUYeCTBO, MOMHO 110 UCTeUeHUH HEKOTOPOT0 BpeMeHHU
3aMeTHUTh JHUIbL CHIbHeNIINe YepThl U3 KapTUH Aaxe Jaiojeil Haubolee BEI-
naomuxca. OTJenbHBIH yueHBIT Mo#eT cjelaTh TOJALKO OJHO: BO3MOMHO
fICHee HAUePTUTh CBOIO KapTHUHY.



I'imaBa I11
NaabHelilee NpUMeHeHHe NMPUHLINIIOB
U JeJyYKTHBHOe pa3BHUTHe MeXaHHUKHU

1. 3uauenue npuniunoB HeioToHa

1. punnunoB HeioToHa gocTaTo4yHO, YTOGBI
6e3 IpUBIeUYEHUA KAKOro-HUOYIh HOBOTO HMPUHIU-
na paccMOTpPeTh KamIbld MpakTUUYEeCKHd BO3MO- v,
HBIA ciyuyall MexaHWKH, OyAb To U3 o6aacTu cTa- )|
TUKU WIM AUHAMUKU. Ecau npu 3ToM BO3HUKAIOT
3aTPyAHEHUA, TO 3TO BCeTJa TOAbKO 3aTPYyAHEHUA
MaTeMaTH4ecKoro (popMalbHOT0), HO HUKOTJa He
IpUHIUNIAATBHOTO XapakTepa. [lycTb B mpocTpaH-
CTBe JaHbl Macchl 1My, Mg, 13 ... C ONpPeAeleHHbI- v,
MU CKOPOCTAMH V1, Vs, V3 ... LlyCTh MemIy Kanu- my
Joil mapoil UX IpoBeJeHbl COeAUHAIONHEe UX JU- Puc. 144
HUU. B HanpaBieHUU STUX COEIUHAIONMUX JUHUK
BO3HUKAIOT YCKOPEHUA U MPOTUBOINOIOMHBIE YCKOPEHUA, 3aBUCUMOCTEL KO-
TOPBIX OT PAcCCTOAHUA NMPUXOJUTCA ONpPeJedATh B ¢pusuke. B Kakoii-HUbYy b
HeOOJNbIUION 3IEMEHT BPEMEHH T, HallpuMep, Macca m; [poiieT B HallpaBJe-
HUU HAYaJbHOI CKOPOCTHU IIYTh 57 U B HANpaBAEHUAX cOeJUHAIOMUX TUHUR

m,
Uy

my

C MaccaMH myj, Mz, M3, ... OHA NPOHAET C YCKOPEHUAMHU @5, ©5, @3 ... Iy-
Y1 2 ¥3 > ¥5
TH 772, 77'2, 77'2, ... Ecnu Mbl 6yeM npeAcTaBIATh cebe, YTO Bee 5TH

JBUMEHUA NPOUCXOIAT He3aBUCHUMO JPYyT OT JApyra, MBI IOolydaeM HOBOE
MeCTO MAaccChl My B 3aBUCUMOCTU 0T BpeMeHH 7. ClomeHHe CKoOpocTed vy
v 3T, 03T, P37 1aeT HOBYIO CKOPOCTh B KoHIle BpeMeHU T. Ilo ucTeueHUU
BTOPOTO 3JIeMEHTA BpeMEeHU T MBI CHOBa TAKUM e 00pa3oM UcCIeIyeM IBH-
JKeHHe, IPUHUMAaAd BO BHUMaHHe U3MEHHUBIINECH [IPOCTPAHCTBEHHBIE OTHO-
meHuA Macc. TakuM e 06pasoM MBI MOMEM NOCTYIUTH ¢ KamJod Apyroii
Maccoi. MBI BUAMM, CleI0BaTENbHO, YTO O NPUHYUNUAIbHOM 3aTPY JTHEHUU
He MOKET OBITh U PeYd, a TOABKO O 3aTPYJHEHUH MAMeMAMUIecKoM, eC-
A4 Jeno uAeT 0 TOYHOM pa3pelleHHH 3aJaud B 3aKOHYEHHBIX BhIPaMmeHUAX,
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a He 00 M3Yy4YeHHH IIpollecca OT MOMeHTa K MOMeHTY. Fciu Bce yckopeHUA
MAacchl my; UKW HECKOJIbKUX Macc KOMIEHCUPYIOT Apyr Apyra, TO COOTBET-
CTBEeHHbIE Macchl HAXOAATCA B PABHOBECHH M COBepIIalT TOILKO PaBHOMEpP-
HOe JBHKEHHEe ¢ HavYalbHLIMH CBOMMHM CKOPOCTAMH. EcaM 3TH HavadbHble
CKOPOCTH paBHBLI HYJIIO, TO 3TH Macchl HAXOJATCA B PAGHOBECUL U 8 COCIMO-
AHUU NOKOA.

Ecau pasmepnl HEKOTOPBLIX Macc 111, Mo JOBOJILHO 3HAYHUTEILHBI, Tak
4To 06 00HOl COeIHUHUTEILHOW JHHHM MemAy ABYMA MaccaMH He MOKET
OLITL U pPeYH, TO NIPHUHIHNHAILHOE 3aTPyAHEHHE M3-3a 3TOr0 OGOJILITHMH He
cTaHoBUTcA. JledAT Macchl Ha AOCTATOYHO Majble YacTH W NPOBOIAT CO-
eIUHAMIOMNE JUHUKU Memay NBYMA TakUMH dacTAMHU. ladee npuHHMaeTcsA
BO BHHMAaHHe B3auMojAeHcTBHe yacTell ofHOH M Toil e Ooabllel Maccnl —
B3auMOJlelicTBHe, KOTOPOE, HalpHUMep, B cIy4ae HEIOJABHHBIX Macc 3aKkII0-
4yaeTcfl B TOM, UYTO 3TH YaCTH OKa3bIBAIOT CONIPOTHUBJIEHHUE KaMA0OMY U3MeHe-
HUIO PACCTOAHUA MemaAy HUMH. [IpH U3MeHEeHUH paccTOAHUA MeMAY IBYMA
yacTAMH HaGmmogaeTcA YCKOpeHHe, IPONOPIHOHATLHOE U3MEHEHUIO PaccTo-
fAHUA. BeaeacTBHe Takoro yCKOpeHUA YBeIHUYeHHbIE pacCTOAHUA yMeHbIIa-
I0TCHA, 8 YMeHbIIeHHbIe ONAThL yBeanuuBaoTcA. CMemeHneM 4dacTed Jpyr
OTHOCHUTEILHO Jpyra Npoby»aalTcA U3BEeCTHbIe cHIbl ynpyroctu. Korpa
Macchl CTalKUBAIOTCA APYLr ¢ APYTrOM, TO CHIbLI YIPYTOCTH HX NpoBy:kaa-
IOTCA JUIIL C UX CONPUKOCHOBEHUEM M HadaloM M3MeHeHHA UX (POopM.

2. llpeacTaBuM cebe TAMENLIH BepTHKAILHBIA cTOI6, MOKOAIMICA Ha
3emiae. YacTuuka m BHYTpM cToiaba, MBICIEHHO BbIJeJleHHAA HaMH, HaXo-
JUTCA B PAaBHOBECHH U B COCTOAHHUHM NOKOA. 3eMif oNpeJeideT B 3TOH vac-
THYKe BepTHKalIhHOe YCKOPEHHe NafleHHA g, KOTopoMy oHa U ciegyeT. Ho
IIpK 3TOM OHa NpUOIMKaeTcA K HUAe JeKalluM 1acTHUYKaM K Npo0y#/IeH-
Hble CHJILI YIPYTIoCcTH 00YCIOBIKBAIOT B YacTHYKe 111 BepTHKalbLHOE YCKO-
PeHKe BBEPX, KOTOPOE B KOHIe KOHIIOB CTAHOBUTCA C AOCTaTOYHLIM NPUGIH-
JKeHHeM DaBHBLIM YCKOpeHMIO g. YacTHuKM, nerxalllie Bblllle YacTHYKH 17,
TOe NPUOMKMAIOTCA K YacTHUKe i ¢ ycKopeHHeM g. BeiaelcTBHe 3Toro
CHOBA BO3HHMKAIOT YCKOPEHHe W IPOTHUBOIOIOMHOE yCKOPeHHue, Noj JeiicT-
BHeM KOTODPLIX YAaCTHYKH, JejKallKe Bblllle, IPUXOAAT B COCTOAHHE NOKOA,
HO YacTHYKa m NpubiauskaeTcA erle 60Jbllle K HUKeNeKANUM YacTHUYKaM,
[I0Ka YCKOPEHUEe BHU3, UCNILIThIBAEMOE YACTUYKON 111 OT BEPXHUX YacTHUYEK
¥ YBeJIHW4YeHHOe Ha YCKOPEHKE g, He CTAHOBUTCA PaBHLIM YCKOPEHHUIO BBEpX,
MOJy4aeMOMY YacTHUYKOH 1 OT HU#HHUX vyacTHueK. To #e camMoe paccy-
JeHUe MOKeT OLITh NPHMEeHeHO K KamJo#l yacTH cToaba ¥ K HaxonAmeiica
noa HUM 3emie. HeTpyHo 3aMeTHThL, UYTO TOTAA HHUKedeRallKe YacTH 60-



1. 3naxenue npunyunos Heiomona 243

Tee cOMUKEHBI, CUIbHee ckaThl, YeM BepXxHue. Kamgan dacTb TeRUT MER Y
BhICIIIelf, MeHee ciaTON, U HU3IIeH, OoNee cHaToOl, 4acThlO; €e YCKOpeHUe
najieHuA KOMIIEHCUpYeTCA NpHpallleHieM YCKOPeHUA, KOTOpOe OHA Nofdyda-
eT oT H:KHUX JacTeil. UTo6bI MOHATH paBHOBeCHe U COCTOAHUE MOKOA dac-
Tell cTonba, Hy#HO NMpeAcTaBUThL cebe NefiCTBUTENBHO OJHOBPEMEHHO BBHI-
NOJHEHHBIMHU 68Ce YCKODPEHHbIE JBUMEHHUA, ONpe/lelleHHbIe B3aUMOelicTBUEM
3eMJd U yacTeit cronbda. [IpencraBieHe 3To0 MOkeT NOKa3zaThcAd MaTeMaTH-
YeCKHU CKYAHBIM, HO 3TO BIleYaT/eHUe UcUe3aeT U NpejcTaBleHHe ceifuac e
CTaHOBUTCA BecbMa MUBBIM, €ClIM IPUHATH BO BHUMaHHUe, YTO B NeiiCTBU-
TeJIbHOCTH HU OJIHO TeJl0 He HaXOJUTCA B COCTOAHMHU TOJTHOIO IOKOA, 8 B HEM
Bcerja MpoucXolAT HeGONbIllIMe HapyIllleHUd, Mellkue COTpPACEHHA, Jaiolue
He6OoNbIION NepeBec TO YCKOPEHUAM NaJeHUA, TO YCKOPEHUAM YIPYTOCTH.
Cnyuaii mokos mpejcraBideT TOrja JIUIllb KpaiiHe pelkuil, HUKOr1a BIOJHE
He HacTyNalIUil celUanbHbI cnydail gpuxeHuda. CoTpAceHNd 3TH Hale-
KO He He3HaroMbl HaM. Ho rorga Mbl 3aHMMaeMcA clIy4YaAMHU paBHOBecHA,
TO /1e10 UJIeT O cTemMamuieckom BOCIPOU3BEJeHUN MeXaHUYeCKUX (PaKToOB
B MbIcnfaXx. MbI Torpga Hamepenno oTBleKaeMcH OT 3TUX HapyUIeHUH, cMe-
ImeHUi, crubaHuii U COTPACEHUI, KOTOpble Hac Golee He MHTepecytoT. Ho
TaK Ha3blBaeMafa TE€OPUHU YIPYTOCTH U3ydaeT BCe ClIy4yad TaKUX CMelleHUi
U COTpACEHUH, KOTOPbIe IPeJCcTaBIAIOT IPAKTUYeCKU UM HAYy YHEIA HUHTe-
pec. Peaynptar pa6or HbioToHa 3aKkniovyaeTcAa B TOM, YTO MBI MOEM Be3jie
CIpPaBUTLCA NPU TOMOIIY ONHOH U TOH #ie MBICIH U C ee TOMOIIL IO BOCIIPOU3-
BeCTH U NIpeAyCMOTpeThL BCe cly4au PaBHOBecHA U IBUieHUA. Bee ciyuan
MeXaHWKHU [peACcTaBIAITCA HaM TOra, Kak cliy4au BIOJHe 0JH000pa3Hkle,
collep:;iallie OJIHA U Te e 3JIEeMEHTHL.
3. PaccmoTpum gpyroit npumep. IBe Maccul m, m

HAXOIATCA JpYT OT Apyra Ha pacctodguuu a. [Iycts oHu Xy
nepeMellaloTCA B HANPABIEHUU APYT K OPYTY U MYCTh O%I—
MpU 3TOM MPOOYH{AAIOTCA CUIbI YIPYTOCTH, TMPOMIOP- X,
IMOHANbHbIE W3MEHEHUIO) PACCTOAHUA MKy HUMHU.

IlycTh 5T Macchl MOTYT ABUraThCA B HampaBieHud X, Puc. 145

napajjielbHOM PacCTOAHUIO G, U MYyCTh UX KOOPAHHATHI 6YOYT X1, 2. Eciu
Tellepb B TOUKE T2 OyJeT MpuioeHa cuiaa f, Mbl HONYYUM ypaBHEHHUA:

P — bl — )~ (1)
dz.%'g
= —pl(za —z1) —a] + f. (2)

dt?
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31ech P o3HavaeT cUIy, KOTOPYIO o/lHa Macca oRra3kiBaeT Ha APYyTrylo, Korja
paccTosHHe Meay HUMH HU3MeHfeTCA Ha eJUHHUIY OJIWHEI. ITUMH YpaBHe-
HHUAIMH ONpeaelfAl0TCA BCe KOJIHYeCTBeHHEIe CBOMCTBA MeXaHHYeCKOoI'o npo-
necca. Meb1 MoxeMm MOJYYUTE HUX B obmieit (I)OpMe HHTeI'DHPpOBaAHHEM 3THX
ypaBHEHI/IfI. OO6bIKHOBEHHO nocTynarwT TaKk: MHOI'OKPaTHBIM )JH(I)(I)epeHuH—
poBaneM YRKa3aHHBIX ypaBHeHI/Iﬁ noay4varoT aocTaTodyHoe YMHCI0 HOBBIX
ypEiBHEEHI/II'/JI7 4T0ObI MOKHO OBLIO NnocpecTBOM HCKIIOYEHHUA NMOJAYYUTh ypaB-
HEeHHA TOJbKO C X1 WJIH TOJBKO C T2, H 3TH YPaBHeHHA IIOTOM HHTErPHPYIOT.
Mur 3Jechb H366p6M IlpyI‘OfI nyTh. Berura nepBoe ypaBHeHHe W3 BTOPOI'0, MBI
oIy aemM
d2 (.’L‘Q — .’L‘l)

mT = -2p[(z2a —x1—a)] + f
WIH, IPUHAB To — 1 = 1,
2
m® 8 = ~2plu—a] + /. (3)

[IpubaBuB MepBOE YpaBHeHHe KO BTOPOMY, MBI MOMYYaeM:

dz(.’L'l + .’L‘Q)
m—

dt? =/

WAH, NPUHAB X1 + T2 = v,

2
m% =f (4)

HuTterpansr (3) u (4) 6yayT cOOTBETCTBEHHO

/2 /2
u = Asin mp-t—l—Bcos mp-t—l—a—l—%;

_ ¢
CnefgoBaTedbHoO,
_ 2p B P f ¢ ¢t o [ | D
.’L‘l——?SlIl m t—TCOS mt+%'5+7—§—4—p+7,
__.A 2 ,.B . J 2 C,a, S D
x2_+2s1n m t—|—2cos m t—|—2m 2+2+2+4 —|—2
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YTo6b! MOMYyUYUTE clydall cllenqualbHbBIN, MBI IpUMeM, UTo cUla f Ha-
ynHaeT AelicTBoBaTh NpHu { = 0 U UTO K 3TOMY BPeMeHH

d
&1 =0, ZL=0,
T2 = a, %:0.

TakuMm o6pa3oM, HaualbHble MONOMEHUA JaHBl U HayalbHble CKOPOC-
™ = 0. TuM noctoaunsie A, B, C', D onpenenfoTca Tak, YTO MbI TOIY-

yaeM
wlzécos\/%-t—k%-%—%p, (5)

x2:—4ipcos zmp-t—l—%-%—i—a—i—%p, (6)
x2—x1:—2ipcos zmp-t—l-a—l-%). (7

W3 ypaBuenuit (5) u (6) Mbl BUAMM, UTO, KPOMe DABHOMEPHO YCKO-
PEHHOTO JBHMEHHA C MOJOBUHONW YCKOPEHHA, KoTopoe cuia f coobmuna 6ul
KamJo# U3 3THX Macc OTAelbHO, 06e Macchl COBEPIIAIOT ellle KonebaTelbHOe
IBUKEeHNe, CHMMeTPHYHOE OTHOCHUTENbHO UX UeHTpa TamecTH. llpogonxu-

TellbHOCTh 3TOr0 Kolle6aTelbHOTO JBHKEHUA T =2n 2mp TeM MeHbllle, 4yeM

6onbIle cHhlla, KoTopasna np06ymnaeTCH Ipyu OJHOM M TOM e llepeMelleHUuH
Macce (I/I — Korja Mbl paccMaTpHBaeM [IBe 4YaCcTH OJHOTO U TOro #ie Tena, —

f

4yeM TBepie TeJ'IO). AMHJ’II/ITyHa KolebaTenbHOTO ABUMEHHUA 2_]7 TOMe CTa-

HOBHUTCA TEM MeHbIIE, YeM MeHbIlle BEIMUMHA P NpoOYH/IeHHON CHIIBI Mepe-
Mewlenud. YpaBuenue (7) HarIAAHO U306pamaeT IepuoAndeckoe H3MeHeHHe
paccToAHUA 06€UX Macc BO BpeMd MOCTYyHaTeNbHOTO ABUMeHUA. [[BHMeHHe
YIpyroro Teila MomHO 6bl10 6B B 3TOM clyuae Ha3BaTh YepBe0oGPa3HBIM.
B cnyuae Ten TBepablx uymMcio KoleGaHMi 0OJHAKO CTAHOBHUTCA CTOIh OONb-
MM, 8 UX aMIUNIHTYJa CTOMb Maloil, UTo 3TH KoleGaHUA OCTalTCH HezaMe-
YeHHBIMH M UMM MO#HO npeHebpeusb. RonebaTenhHoe ABHMEHHE HCUe3aeT
TaKkKe UIU NOCTENeHHO 10/ 1efCTBHEM CONMPOTHRIEHUA, UIH B TOM ClIyyae,
ecnu 06e Macchl B MOMEHT, KOT/1a HAUMHAeT AelcTBOBaTh cUia f, HAXOAATCA

f

Ha pacCcTOAHUHU OpYT OT OApyra a—|—2—p H UMEIOT pasrblie HaYallbHble CROPOCTH.
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Pacctoanme a + 2ip, Ha ROTOPOM HaxogATCA MAaccCel C IIperpalleHrneM RoJe-

faTenbHOrO OBHMECHHA, fosbllie Ha 2—";} pacCToAHHUA a, IIPpU KOTOPOM MaccChbl

HaXoAATCA B paBHOBecHH. [leqo B ToM, UTO nox geficTBHEM cuibl f mpouc-
XOAHT pacTHMEeHHe Yy, yMeHbIIAawIlee YCKOPEHHe NPe/ecTBYOMell Macchl
HaNOJOBHHY, MeMIY TeM KaK yCKOpeHHe Mocielylomleil MacChl yBeTHUYH-

BaeTCA HAIllOJOBHHY. HpI/I 3TOM, CorJlaCcHO Hamemy AoIylleHHIOo, % = %

HIH Yy = 2—1; Otcroga BHAHO, YTO NpH nomommu npuHnunoB HeiotoHa Moryt
ObITh yCTaAHOBIEHBI Melbuaiilline MogpoGHOCTH Takoro mponecca. Meeneno-
BaHMe CTAHOBUTCA MaTeMaTHYeCKH (HO He NIPHHIMINAIBHO) CI0#Hee, Korua
npeAcTaBAAIOT cebe Teno pa3feleHHBIM Ha MHOTO MeIKHX 4acTeil, CBA3aH-
HBIX ynpyrocteio. U 31ech MoxHO He IPHHUMAThL BO BHHMAaHHe KoleGaHUi
IpH [0CTATOYHOI TBepaocTH Tena. Tena, B KOTOPHIX MBI HAMEpPEHHO pac-
cMaTpHBaeM B3aHMHOE NepeMelleHHe JyacTell, Kak HHUTOMXHO Majoe, H Ipe-
HebperaeM MM, Ha3bIBAlOTCA meepdulmu TETaMH.

4. PaccMoTpuM Tenepb ciyuvail, NpeldcTaBIAMUR cremy pviiaza. Mul
npeacraBadem cebe maccel M, my, my pa3MelleHHBIMH B TPEYTOJIbHHKE
U CBA3aHHBIMHK yIpyroi cBA3slo. Hamgoe M3MeHeHHe CTOpOH, a cieloBa-
TEIbHO, H Ka#J0e H3MEHeHHe YII0oB 00yCIOBIHBAeT YCKOPEHHA, NIPH MO-
CpeACTBE KOTOPBIX HAlll TPEYTONbHUK CTPEMHUTCA K Mpe#Hed hopMe U Beau-
ynHe. C moMombio NpHHIKHIOB HEI0TOHA MBI MO#€eM BBIBECTH Ha TaKo# cxe-
Me 3aKOHBI pblyara M B TO e BPeMA UyBCTBYEM, UTO $opma 3TOro BEIBOIA,
XOTA U CTAHOBHUTCA HECKOJBKO CI0#HEe, OCTAeTCA JOMYCTHUMOIl elle, ecin
MBI NepexoAuM OT CIeMamu¥eckozo pbluara U3 Tpex Macc K peruary deri-
cmeumeasnomy. Maccy M MBI WM NPHHHMAEM OUeHb BeTHKOH, HIK Mpel-
craBifieM cebe B TAROIO poia CBA3HM C OYeHb GOJBIIMMH MaccaMu (Hampu-
Mep, ¢ 3emieil), YTO OHA CBA3aHA ¢ HMUMH IIPH MOCPEACTBE BOJAbIINUX CHI
yunpyroctu. Torga M npengcTaBifeT moiky epaujeHus, He y4acTBYIOUIYIO
B IBHMEHHH.

Tenepb nycTh Macca m; odyvaeT OT BHELIHEH CUIBL YCKopeHHue f mep-
NEHIURYIAPHO K coeUHAIOMeNR TUHUH My = c+d. Toruac me HacTynaer
pacTAMeHHe TUHUH Mmime = b 1 m;M = a U Mo 3TUM HalpaBJeHHAM I0-
Iy4arTCA COOTBETCTBEHHO HEOIpeNeleHHbIE ellle YCKOPEHUA § U 0, YacTH

KOTOPBIX s% u ag HMMEIOT HallpaBieHHe, IPOTUBONON0NHOE yCcKopeHHio f.

Bricora TpeyroabHuka mimeM ecTh e. Macca ms HomydaeT yCKopeHHe s,
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KOTOpOC pachagacTcA Ha [BC COCTABIAWIINAC — OAHY s’%, HalpaBICHHYIO

K Touke M, u apyrywo s’%, HaINpaBJIeHHYIO NapaliielbHO yckopeHuio f.

[lepBas cocrapadomasn o6ycI0OBIUBaeT HeG0Ab IO NPUGIUHEHIE MacChl 1Ma
K Macce M. Yckopenua B Mmacce M, oGyciOBIeHHbIE NPOTUBOAEHCTBUEM
Macc mj 4 Mg, BBUAY GOALLION Macchl He3aMeTHEL. MBI I03TOMY HaMepeH-
HO aOcTparupyeM JBumeHHe Macchl M.

HUrar, macca mq, DNoIydyaeT ycKope-

€ €
Hue f — 53 — 0g» @ Macca my — napaiiein- fm’
P o
HOe YCROpeHue s’%. Meniy s ¥ o cyIlecTBy- b \a
s! '
eT [pocToe cooTHOoIeHHe. Ecin ¢cBA3L ovenb m = ¢ \\JM
yemoiiwiueas, To nepeMelnieHdsd B TPeYrojb- ‘ d

IHKe Tak Maqinl, 4YTo nesaMmeTunl. CocTanisn-
IOIle YCKOPEHUA OT § U 0, nepneHduryiap-
Hble K yeRopeHuto f, kKoMneHcupyioT apyr apyra. H6o, 6yab 3To xoTH 6i1 Ha
OMH MOMEHT He Tak, Goabliad cocTapiaAmad obycaoBuiaa 66l 1 GoabLIoe
nepeMelleHde, IOCAECTBUEM Uero cefiuac #e Gblna 661 KoMneHcanud ee. [lo-

3TOMY PaBHOAeHCTBYIOIIee YCKOPEHHE OT YCKOPEHHUI § U ¢ IPAMO NPOTHBO-
NOJIOMHO YCKOPEHHUIO f, BCIeJCTBHE Yero MbI, OUeBHIHO, HMeeM ag = s%.

,[[aJIee Memay s Hu s’ CymecTByeT H3BeCTHOe COOTHOLIeHHe 778 — m2s’
m
HJIH § = Slm—i. B o6IeM U 11eJIOM Macchl Mo WU 1M NO0JYy4YarT COOTBETCTBEeH-

Puc. 146

eyfoge.m2 ctd

b b mic
BeanunHEl s'$ BBefeM oGo3HauYeHUe @, YCKOPEHUA @ U f — 50@ L +d.
b m1q C

Koraa B TpeyroibHuke HauyWHaeTCA IepeMelleHHe, YCKOpeHUe Mac-
CBI 7711 BCAEICTBHE HApacTaHUA YCKOPEHUA ¢ HaulHAeT yOLIBATh, a yCKOpe-
HHe Macchl Mo — Bo3pacTaTh. EcIH MBI IpUMeM BBICOTY TpeyroibHUKA €
OYeHb MAaJoil, Hallli pacCcyHJIeHUA OCTalOTCA ellle IPUMEHUMBIMU; IIPH 3TOM
OHAKO moiaydaeTcAi @ = c¢c =71 M a+b = ¢+ d = ro. MLl BUAUM Takue,
YTO IepeMelleHHe TOMKHO HApacTaTh, a cle/J0BaTeldbHO, U YCKOPEHHE (o Ha-
pacTaTh U YCKOpeHHe Macchl mj yOBIBaTh A0 TeX Nop, NOKyJa yCKOpEeHUA
Macc mq 1 7y OTHOCATCA KaK 71 K 7'2. ITO COOTBETCTBYET 8PAlLeHI0 BCErO
TpeyroibHUKa (Ge3 fanbHeilero nepeMenieHnuA ) 0koa0 Touku M, macca Ko-
TOpOit BCJAeACTBHE HcUe3alole MallbiX YCKOpPeHH HaXOAUTCA B COCTOAHUHU

nokod. Pas HaCcTYIIHUJ0 BpallleHue, TO OTIagaeT BCARAA IIpUYHMHaA R JlajlbHeN-

HO YCKOpeHUA s’ , WM Tak e, eCIH JIA IepeMeHHO
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mUuM U3MCHCHUAM YCHKODCHUA Q. TOF}Ia, cllefoBaTelILHO, MBI UMEEeM

rymy f

myT? + mor:

T2 My T2
@:E(f—@m—l'ﬁ) uIm o =7y

YrinoBoe ycKopeHHe phIvara i 6yaet

e rmaf
Y= =

mir? + mar}

HuuTo HaM He MellaeT paccMOTPETL 3TOT clyyail elle GIMIKE H oIpe-
IeMUTL B3aHMHLIE IepeMellleHHA U KoleGaHuA yacTell APYT OTHOCHTENLHO
apyra. Ho npu cBA3AX 10CTATOYHO YCTOMYUBLIX MOMKHO OT STOT'0 OTKA3aTh-
cf. MHl 3aMeyaeM, 4To, IPUMEHAA IPHHIUILI HBI0TOHA, MBI IPHILIH K TO-
MY 3Ke Pe3yILTaTy, K KOTOPOMY MOT 0Ll IPHBECTH H MeTOJ HcclefoBaHHsa
Tiolirenca. ATo He NpeAcTaBlIAeTCeA YAUBHTENLHLIM, €CIH IOMHUTL, YTO 06a
MeTo/la COBEPUIEHHO 9K6USAIEHMHb. U UCXOIAT TONLKO M3 Pa3NHUHLIX CTO-
POH OJHOT'0 M TOTro ke fena. llonbayach MeTogoMm [ofiredca, MLl IPHILIH 6Ll
K LeqH GLIcTpee, HO ¢ MeHBLIINM BLIACHEHHeM NoapobHocTeil nponecca. Ml
BOCIIONL30BalHCh OLI paGoToil, coBepIIeHHON PH NepeMeIeHHH Maccehl My,
LAl OIpefeNeHHU MUBLIX CHI Mace 1y U My, IPHUEM MEI cenany 6Ll JoImy-
IIEHKE, UTO COOTBETCTBEHHBIC CKOPOCTH ¥y M Uz OTHOCATCA APYT K APYTY,
Kak 71 : rp. PacCMOTPeHHLIH 31ech MpUMep O4eHDL yHo6eH N7fA BLIACHEHHH,
YTO 03HAuUaeT TaKoe yCIOBHOe ypaBHeHHe. OHO BLIpaaeT TONLKO TO, UTO
HOCTATOYHO yiie HeGONLIIMX YRIOHEHUH BEIHYHUHLI Z—; oT %, 4TGB! IOABH-

THCH GONBIIKE CUIBI, KOTOPLIE HA caMoMm dete NPENATCTBYIOT AalbHeHIeEMY
YRIOHeHHI0. Tena MOJUHHEHBI, KOHEUHO, HE YPAGHEHUAM, a CUAAM.

5. Ecniu MBI B npefbIAyIieM IIPHMEpE

s T]:L s IpUMEM My = Mg = m u a = b (puc. 147),

b = > 3 MBI [OyYaeM ciydyail BechMa HarlAgHBIN.

4 ¢ JduHaMHUeCKOE COCTOAHHE HE U3MEHAETCH

m M Gonee, ecnut = 2(f —2¢p), T.e. yCKOpeHHA

Puc. 147 Macc y OCHOBaHHA M Y BEPIIHHEL TPEYTONb-

2f

HHKa COOTBECTCTBCHHO PaBHEI ? Hu % B nauane nepeMeleHuA YCROPEHHe @

HapacTaeT, a YCKOPeHHe MacChl Y BepIIMHLI TPeYToJlbHHUEA YOLIBaeT Ha Be-
TUUYUHY 6060e 604bWyi0 0 TeX Iop, MOKYAa MeMAYy HUMH CYIIeCTBYeT OT-
HomeHHe 2 : 1.

PaccmoTpum eme cocmosHue pasHogecus B CXeMaTHYECKOM phlyare,
COCTOAIIEM U3 TPEX Macc mi, Mz, M. llocieHIO0 MBI ONATH IPUHUMAEM
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o4YeHb BE€JIWKON WM cBA3aHHOU ynpyroi cBA3blO ¢ o4eHb GONBIIMMH Mac-
camu. IlyeTs B m; U my B HalpaBleHUU mj Mgy AHCTBYIOT [BE DaBHHIE
U NPOTHBOIIOJNOMHBIC CHJIBI § © —§ HJIM MaccaM 1mp, Mg COOOIEHBI 00paTHO
IPONOPIHOHAILHbIE YCKOPEHUA. PacTAmeHNe CBA3K 111y CHOBa coobIaeT
mMaccam mj, My 00paTHO NPONOPLHOHAIBHBIE YCKODEHUA, KOTOPLIe, KOMIIEH-
cUpyA IepBble, 00yCNOBIUBAIOT paBHOBecHe cUcTeMbl. TaKkUM e o6pa3om
MBI IIpeacTaBnfeM cebe, 4To B mq U M pAelicTBYIOT paBHBIE U IIPOTUBOIO-
Jo#iHBIe CUNBI ¢ U —t B HalpaBJeHUHN mq M, a B HanpaBlIeHUN ma M CHIB u
u —u. B aTom cinyuae cymectByeT paBHoBecue. Ecim macca M ynpyroii
CBA3BIO CBA3daHA C JOCTATOYHO OOJBIIMMHM MaccaMH, TO BOBCE HeT Hajo0-
HOCTH NpWIaraTh CWIBl —u M —%, TaK KaK C HacTyIUICHHeM lepeMeLleHHiH
3TH CHIBI Pa3BMBAIOTCA caMH M COXPaHAIOT paBHOBecHe. PaBHoBecHe, cie-
JoBaTelbHO, CyLIeCTBYET M A JIBYX PaBHLIX M NPOTHUBONOJOMHBIX CHI 8§
M —S, ¥ JJIA JIBYX COBEPIIEHHO IPOU3BOILHBLIX CHI t M 4. 1 feficTBUTENBHO,
CHJIBI § U —S YPaBHOBEIIUBAIOT OPYT [pyra, a CU/Ibl £ U u IPOXOJAT depes
YKpEIUIEHHYIO HeNoaBMMHO Maccy M W, cleloBaTelbHO, ¢ HACTYIJIEHHEM
IepeMelleHUA pa3pylaloTCcA.

—U.
S Y
Sy

— t N

Puc. 148

YcnoBue paBHOBecHA NerKO CBONUTCA K OOBIKHOBeHHOH (opme, ecin
NPHUHATh BO BHHUMAaHHE, YTO MOMEHTHI CHI ¢ M U, KAKOBBIE CHIBI IPOXO-
JAT 4epe3d TOUKY M, oTHocuTelbHO M paBHBI HYJIIO, 8 MOMEHTHI CHUI §
W —S paBHBI M MPOTHBONOIOMHBI. Eciu MBI IpuMeM, 4To cyMMa cuil ¢t U 8
paBHa p, a CyMMa CHJl & U —§ PaBHa ¢, TO COTJIacHO 2eoMempuieckomy mpa-
BUIy NapalienorpaMma BapuHboHa, MOMEHT cuibl p GymeT paBeH CyMMe
MOMEHTOB 8 M , a MOMEHT CHIBl ¢ — CYMME MOMEHTOB ¢ M —§. Takum
006pa3oM, MOMEHTHI CHJI p U ¢ PaBHBI U IPOTHBOMNOIOMHL. UTaK, ABe npous-
80.1bHble CUIIBL P U ¢ YpasHosewiusdiom opye opyea, €Clii OHM AaiOT PaBHBIE
Y [IPOTHUBOIOJIOMHEIE COCTABIAOIIME B HAllDABIEHUHU M1 My, YEM TaKme ga-
HO PaBEHCTBO MOMEHTOB OTHOCHTeNbHO ToukH M. CTonb e oueBUAHO, YTO
paBHOIEHCTBYIOLWAA CHI P U ¢ TOME IPOXOAUT 4Yepe3 TOUKY M, u6o CHUIBI 8
W —S YPABHOBENINBAIOT OPYT APYTa, a CUIbI { U u IPOXOAAT Yepe3 TOUKY M.
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6. Kax 3To BHJHO U3 IpUBEeJEeHHOT0 3/lech IpUMepa, Touka 3peHus Hrio-
TOHa BKJIIOYaeT B ce0A Touky 3peHHA Bapunbona. Mel BrnpaBe mo3ToMy
Ha3bIBaTh CTaTHRY BapuuboHa cTaTukoil dunamuieckol, KoTopaf, UCXOIA
U3 OCHOBHBIX H/Jell coBpeMeHHO JHHAMUKH, 106pPOBOJABHO OrpaHHUNBaeTCA
HceleJoBaHMEM clIyd4aeB paBHoBecHf. Pasuuna Todapko Ta, uTo B cTaTHKe
Bapunbona BeilegeTBue abempaxmHoil ¢opMbl ee 3HaUeHHe HEKOTOPBIX Olle-
paluii, kak, HanpUMep, epeHeceHHe TOUeK NPUJIOKEHUA CUI B cOOCTBEHHOM
UX HalpaBlleHUHU, He BBICTYNAaeT CTOJAb ACHO, Kak B pa3paGoTaHHOM BEILIe
pHUMepe.

WsnoxeHHble 3lech paccy#iJeHHA JOKa3blBalOT, UTO Ka#Abll MexaHH-
yecKHMH ciryyail, eclM TOAbKO B3ATh Ha ceOA TPy, UToObI JOCTAaTOYHO BOHTH
B NMoJpoGHOCTH, MoxeT GbITh pellleH HAa OocHOBaHMM NpuHIMNoB HeroTona.
MEe1 nosnaem Bece oTHoCAIIMECA CclOJA cllyyal paBHOBeCHA M [IBUMEHHUS, KOT-
Ja Mbl YCKODeHMS, KOTopble ONpefeldfloT IPYT B [Jpyre Macchl, JefcTBU-
TeJIbHO BUJUM B 3THX MocAeJHHMX. ITO Bee OJUH U TOT #e BelUKUH (akT,
KOTODBIA MBI MOCTOAHHO NO3HaeM M, Mo KpalHell Mepe, Mo#eM MO3HATh,
ec/li XOTHM, B caMbIX pa3HooOpasHBIX TNpolieccax. ITHM CTAHOBATCA BO3-
MO HBIMHU TaKoe eJUHCTBO, TaKkaf OJIHOPOJAHOCTh U 3KOHOMHA, ¢ OJHOH cTO-
POHEI, M TaKoe GoraTcTBo cojep#aHuf pU3ndecKUX Bo33peHUll — c ApyTrof,
KoTopble 1o HeloToHa ObIIN HeJOCTHMHMBL.

Ho MexaHVKa He AIBAAIETCA TOJABKO CAMOUELbIo, & ell TPHUXOAUTCA pd3-
peutams 3adadu JJIA YIOBIeTBOPEHUA MpaKTHUYecKHX MoTpebHocTell M A
MOAJEPHKH JPYTHX HayK. ITH 3aJayd ¢ yCHeXoM pellaloTcA MeTOAaMH,
OTIIHYHBIMH 0T MeTola HpioToHa, HO, KaK MBI 3TO [JOKasall yi#e BEHILLE,
¢ HUMHK DaBHOLIEHHBIMH. BBLI0 GBI MO3TOMY HENmpakKTHUYHBIM NMeAaHTH3IMOM,
ecau Obl, mpeHeOperad BceMH OCTATBHBIME NMPEUMYLIECTBAMH, MBI Beerja
U Be3jle XOTe&JMH NMPHUHTH K MpocThIM Bo33peHHAM HbioTona. JocTaTouHo
pa3 y6eJUThbCA, YTO 3TO MOMKHO cJelaTh Bo BeAKoe Bpemd. C apyro#t ctopo-
HEI, peJcTaBieHnA HpioTona Ha caMoM [Jlesie HauGosee ydos.aemeopumeabHbl
U ovesuduvl. Ecan Ilyanco xouetr paccmaTpHBaTh MoAbKoO ITH NpeJCTaBie-
HHfl, KAK OCHOBY, TO OH 3THM 00HapYHBaeT TOHKOe MOHUMAaHHE TOTO, UTO
TaKoe Hay4yHafd ACHOCTH M TPOCTOTA.

2. O6o3HayeHHA U Mepbl MEXaHUKH

1. Bece BamHble 0603HAUEHHUA COBpPeMeHHOH MeXaHHKH ObLIH HalJeHbI
U ynoTpebaaauck yiae Bo BpeMeHa ['anniaea u HetoTona. Ocobble HazBaHuA,
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oKaszaBlllecA llenecoobpa3HLIMU ANA HUX BeleAcTBHe Oojlee 4aCTOTO UX YIIO-
TpebieHuA, GLIIN OTUACTH yCTAHOBIEHDI UL ropa3jo nos:ke. KINHUUHbIe
Mepbl MeXaHHUKH GLLTH NPUHATHI elle no3ske. [locneguaa pabora u Jo HacTo-
AillleTo BpeMeHU He Mo#KeT ObITh CoOCTBeHHO MpH3HaHa 3aBepllHBIIeiice.

2. Ecan ™Mbl o6o3HauuM OyKBOR § MyTh, 6yKBOR t Bpemf, GyKBoil v
MI'HOBEHHYIO CROPOCTb U OYKBOH ¢ yCKOpeHHe paBHOMepPHO-YCKOPeHHOI'o
JIBUKEHHA, MBI ONYyYaeM clelYION[He, U3BeCTHbIE U3 HccaeqoBanuil [anu-
1es u ['oiirenca, ypaBHeHUA

v = pt,
_ P2
S_Zt’ 1)
2
pr=2.

[ToMHOHMB 3TH YpaBHeHHA Ha Maccy 77, MbI IOMY UYHM

mv = met,
m
ms = T(pt2,
2
_ mu
mps = 5.

Ecnu ke IBHRYMYIO CHUNY my 0603HAUUM OYKBOW p, MbI HOXYYHUM:

muv = pt,
_nt?
me= g (2)
2
_ mw
ps= "5

YpaBuenus (1) comepmaT Bce BeIMUMHY @ M Ka1oe M3 HHUX, KPOMe
TOT0, COAEPKUT ellle ABe BeTUUYHUHBLI U3 BeMHUUHUH S, ¢, v, YTO HATIAAHO BBHI-
paskeHo B cledyIOMeil cxeMe:

U? t7
Py S b
S, .

YpaBuenus (2) comepmar BeIMYHHBI M, D, S, t, U, IPHUEM Kamg0e U3
HHX COAEPHUT BeIHUHHEI 1, P, H €llle IBe U3 TPeX BeIHYHH S, £, v, COTNacHo
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cxXeMe:
U’ t7
m,pq S, t,
s, .

YpaBHenus (2) MOryT CIYMHTH A PelieHHA CaMBIX PA3THYHBIX BO-
IPOCOB OTHOCHTENBHO ABHEHHH N0J deilcTBHeM NMOCTOAHHBIX cui. Eciw,
HanpuMep, XOTAT 3HATh CKOPOCThH ¥, KOTOPOH OCTHraeT Macca M B Te-
YeHHe BpeMeHH { moj AedCTBHEM CHIBLI p, TO MHl M3 NEePBOr0 YpaBHEHHUA

t
nonydvaem v = % Ecnu 6b1, Hao6opoT, TpeGoBanochk ONpeJelHTh BPEMHA,
B TeueHHe KOTOpOro Macca m, o61agafd CKOPOCTBIO v, MOMET [JBHIaThCHA
mv

IIPOTHUB CHUJIBI P, TO U3 TOI'O e ypaBHEeHHA MblI MOMEM IOJIYyUYNTHb t = T

ECJ’II/I Me CTaBHTCH BOIIpOC O paccmosHuu, Ha KOTOPOM Macca im co CRO-
POCTBIO U ABHHE€TCHA NPOTHUB CHUJILI P, MBI U3 TpeThero ypaBHeHHA MOMeM
mv?
2p
¢ TeM BCIO Ipa3jiHOCTh crnopa Mexay lerapTom u Jleit6uuiem o Mepe cHIbI
ABHMAYLIEroCAH TeJa. OHepI/IPOBaHI/Ie 3THMH ypaBHEeHHMAMH BeCbMa COHeﬁCT-
BYeT YBEPEHHOMY U IIpaBHJIbHOMY YNOTpeONeHHI0 NTOHATHH MexXxaHHKH. Fc-
¥, HAalpUMep, CTaBUTCHA BOIpOC, Kakafd cuia p coobliaeT JaHHOH Macce m
CROpPOCTBL U, TO cefiuac e BHUAHO, 4TO Memay m, p, U mMoaAbKO HEeT HURAKOI'o
YpaBHeHHHA, YTO 34eChb JOJIHHO elle OBITH AJaHO § UK t, T.€. 4TO BOIIPOC 3TOT
HeOHpe}JeﬂeHHbIﬁ. Tarue HeollpeelIeHHOCTH 4YellOBeK CKOPO Hay4daeTCH pac-
no3naBaTh B u3beraThb. [lyThb, KOTOPEIN NMPOXOAUT Macca m o] AelcTBHEM
CHUJIBI p B TeUeHHe BpeMeHH t, €CJIM OHa IBHUMETCH C HayaJlbHOM CROpPOCThBIO,

2
" t
paBHOM HYNIO, MBI HAXOJUM H3 BTOPOI'0 ypaBHEHHA: s = 217_m

3. MHorue, cojlepKallilecA B H3N0KEeHHBIX yPaBHEHUAX YHCIEHHBIE BbI-
pajkeHHA NONYy4YHIH ocobble Ha3BaHUA. Yike ['amunell rOBOpHUT o CHIe JBH-
JKYLIEroCcA Tena U Ha3bIBaeT ee TO <MOMEHTOMY, TO «MMILYyJIECOMY, TO «3HEp-
rueity. OH cuMTaeT 3TOT MOMEHT MPONOPIHOHANBHEIM NPOU3BEJEHHIO H3
Macchl Tena (MM Beca ero, Tak Kak fICHOro NOHATHA Macchl y ['anunen, kak
cob6cTBeHHo Uy JlerapTa u y JlefiGuuna, HeT) Ha €ro CKOPOCTh. DTOT B3TIAN
npuauMaeT U JekapT. OH NIpHHUMAaET CHIY ABHKYLIErocH Tela paBHOW mw,
Ha3bIBaeT 3TO KOAUTECMEoMm J8UdCeHUA VI YTBEPKIaeT, UTO CyMMa BCero Ko-
TUYeCTBa IBHKEHUA B MUDE 0CTaeTCA NOCTOAHHOI, TaK UTO KOr'Jla OTHO Telo
TepAeT KaKkyl-HUOYIb YacTh CBOEro KONHYeCTBa IBHKEHHA, 3Ta YacTh Ie-
PEXOIUT K JPYroMy Telny. YNoTpeOnAeT INA BRIpaMeHHA My Ha3BaHHE (KO-
THUYecTBO ABUeHUA» U HBIO0TOH, M 3T0 Ha3BaHHe COXPAHUIOCH U A0 HACTO-

INOIMY4YHUTb § = - HOCJ’Ie}JHI/Ie ABa BOIIpocCa HariaAJHO IIOKa3bIBarOT BMeCTe
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Amero BpeMeHu. 1A BToporo BbipameHHUA pt MepBoro ypaBHeHuA Belanger
(nnmib B 1847 rojy) npeanosun Ha3BaHHe UMNYAbca cUIbl. BoipameHus BTo-
POTO ypaBHEHUA He oIy UYMIN ocobblx HasBaHHil. Beipamenue mv? Tperbero
ypaBuenus JleitGuun (1695) Hazsan w#ugoll cuioil ¥ B IPOTHBONOIOHHOCTD
JllekapTy oH paccMaTpHBal €ro, KaKk HCTHUHHYIO Mepy CHIbI ABHMKYIIETrocA
Tella, Ha3blBad JaBleHHe MOKOANIErocA Tela cUiloil MepTBodl. Ropronuc Ha-
men Gollee MOAXOAANIMM JaTh Ha3BAHHE KUBOI CHIbI BHIpaHeHHIO /ymuv?.
Belanger npeanaran HasBaTh #MBOH CHMIOil BhIpameHHMe Mmv>, a BhIpae-
uue /,mv? nasBaTh muBoil crnocoGHocThIo (Potenz), yem Gymer M3berHy-
Ta nyTaHuna. Kopuonuc ynoTpebnAn Takme A BBIpameHHUA ps Ha3BaHHe
pabomul. lloHcene oKOHYATENbHO YCTAHOBHI 3TO Ha3BaHHE W NPHUHAN B Ka-
yecTBe eIMHUIbI paboThl KUIOTpaMM-MeTp, T. €. JeficTBHe JaBlIeHUA 0JHOI0
KUJorpaMMa BeCoM Ha PAacCTOAHMM OJHOI'0 MeTpa.

4. Uto KacaeTcA HCTOPHYECKHX N0Jpo6HOCTell OTHOCHTENBHO MOHA-
TUHA (KONMYeCTBO ABMMMEHUA» M GKUBafA cuiay, To OyaeT HebGe3bIHTepeCHO
HECKOJBbKO OCTAHOBHTLCA ellle HAa TeX HAefX, KoTopble npusenu [lerapta
u Jleit6uuna K ux mHeHUIO. B cBoeit kuure «Die Principien der Philosophie»
(«punumnst dpunocodumy), oGuapogosantoil B 1644 roay, lekapt Bbipasia-
eTcd cleJyIOIINM o0pa3oM:

«Ilocne Toro, kax Gblna mo3HaHA NpHpPoAa JBHMEHHA, HeoOXOAUMO pac-
cMoTpeTh ero npuundy. [Ipuunna sTa ABoAKaA: Bo-NepBbIX, 00IIadA U Iep-
BOHaualbHafA [pUYMHA, 00YyCIOBIKUBaIONIasA BCAKOe ABUMEHUE B MHpe; BO-
BTOPLIX, IPUUNHA YacTHad, o0yCcloBIUBaIONad B OTAeNbHbIX YacTAX Mare-
PHH [BHMEHHEe, KOTOPOTO paHbille y HUX He Gbuto. O6iiaA mpuyuHa, ode-
BH/HO, MOeT ObITh oAHa: Bor, coTBOpHUBIINI ¢ caMoro Havyala MaTepHIO
OJJHOBPEMEHHO C [IBUKEHHEM U IIOKOEeM U IOCTOAHHOI CBoOel [efATelbHOC-
THIO COXPAHAIONUIUH CTONBKO JBHMEHUA U MIOKOA B [[elIoM, cKolbko OH Toraa
corBopui. 60, eciiu 3TO ABUEHHe U €CTh TOIbKO COCTOAHUE ABUKYlIeiica
MaTepHH, TO TeM He MeHee OHO o0pa3yeT e IIOCTOAHHOE U ollpejlelleHHOe
KOIUYECTBO, KOTOPOE OUEHb jame MOKeT 0CTaBaTbCH BO BCeM MHUDe ce-
Oe paBHBIM, U3MeHAACh B OT/JeNbHBIX YacTAX ero. llpoucxoaut sto Takum
ofpa3oM, 4UTo B ciy4dae BABoe Oolee ObICTpPOro ABHiieHHA KaKoW-HHUOYIb
yacTH OTHOCUTENbHO APYTroil M B ciiyuyae BABoe 0oiblliell BEIHUUYHHBI 3TOH
nocnejHell CpaBHUTENbHO € [IepBOii, IPUHKUMAIOT, YTO B MeHbIlle#l 4acTH Co-
JeDHUTCH CTONbKO ke JABUKEeHUA, CKOIbKO B Gonblliell, U UTO B KaKoH Mepe
JABH{€HKeE O/JHOI YacTH CTaHOBUTCA Me/lJIeHHee, B TAKOH e Mepe JBHKeHHe
ApYyroil CTONb e BEIHKOH YacTH JOMMHO cTaTh ObicTpee. Mbl BUAUM co-
BepineHcTBO Bora u B ToM, uto OH He ToIbKO caM Hen3MeHeH, Ho OH H Jeil-
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CTBYeT BO3MOHO 60Jee NOCTOAHHLIM M HeH3MeHHLIM 06pa3oM, Tak 4To, 3a
HCRIIOYEHNEeM M3MeHeHHUH, KOTOpble HAM M3BECTHLI Yepe3 ACHBIN ONBIT UK
BosmecrBenHoe OTKpPOBEHHE U KOTOPbIe, COINACHO HALleMY MOHUMAHHIO UITH
Haieil Bepe, npoucxouAr Ge3 uameneHuit B TBople, Mbl HUKAKHMX JIPYTHUX
u3MeHeHuit B Ero TBOpeHMAX NPHHHUMATHL He JOMH#HBI, 4TOOBI OTCIOJA He
6bLI0 BO3MO#HO yMo3akinioueHne K HenocTtofHcTBY B Hem Camowm. Iloato-
MY U BIIOJHEe Pa3yMHO IPUHATH, YTO, KAk MpPH COTBOPEHMM MaTepuu bBor
COOOIIMI YacTAM ee pa3nuyHble OBM#eHUA U Kak OH cOXpaHfieT BCIO BTY
MaTepud B To# e dhopMe U B Toil e nponopuuu, kak OH ee cOTBOpUI, TaK
OH Bcerga corpansem 6 Hell 00HO U MO dHce KOAULECTBO OBUNCEHUSND.

Ecnu 3a Jlekaprom u umnciAaTcA GonbliiMe HAy4YHbIE 3aCTyTd B OTHEIb-
HbIX obnacTAX 3HAHMA, KAk, HAIIPUMep, ero MccliedoBaHUe O paiyre U OT-
KpPBbITHe 3aKOHA MPENOMIIEHK, TO BCe #e 3HaUYeHHe ero CRopee 3arIi04yaeTca
B OOI[MX BETMKUX PEBOMIOIHOHU3UPYIONINX HIEAX, BHECEHHBIX UM B (uiio-
coduio, MaTeMaTHRY U ecTecTBo3HaHHe. TpyoHO HOCTATOYHO BHICOKO Olle-
HUTh €ro 3aMmbicell, MOJABEPrHYThH COMHEHHMIO BCe, YTO [0 TeX MOp CUMTa-
7och HeonpoBepmuMoi uctuno. IIpaBga, 3aMbicenn 3TOT Gonee oCyIeCTB-
JANCA NOCNEAYIONMMHM YYEHBIMH, YeM UM CcaMHM, U II0TOMY HpPHUHEeC 3Ha-
yuTeNbHbIe M0kl Ero MpIciu caenaTh U3NUIIHUMU HCCIEJ0BAaHUA OT 1eTb-
HBIX GUryp NpUMeHeHHeM anrebpbl, CBOAUTH BCe K MU3YUYEHUIO PACCTOAHUH,
MbI 06A3aHbI AaHATUTUYECKOH reoMeTpHeil CO BCeMH ee COBPEMEHHBIMHU Me-
togamMu. Tar oH UM M3 QUIUKKM XOTeNn M3rHAThH BCAKRME CKPHITbie KavecTBa
¥ 060CHOBaTh BCIO (U3MKY HA MeXaHMKe, KOTOPYIO OH NpeacTaBifAn cebe,
KaK YUCTYIO reoMeTpHio iBM#eHui. CBOMMH ONBITAMH OH [JOKAa3al, 4To OH
He MPU3HABAN HU OJIHOU Npo6GreMbl PUIUKH, KOTOPYIO HEBO3MOHHO GBLIO Obl
paspelluTL 3THM nyTeM. [lekapT cIHIIKOM Majlo NPHHHMAaN Bo BHHMAaHHe,
YTO MeXaHUKAa BO3MOKHA TOMLRO TOr/A, KOr[a MOM0MeHUA Tell olpeJeneHbl
B CBOell B3aUMHOM 3a6UCUMOCTMU KAKUM-HUGY b OTHOIIEHHEM CUIT, QYHRIU-
el Bpemenu, u JleidGHul ykazan Ha 3ToT npoben. MexaHudeckue o6pasbl,
KoTophle HaGpachiBan JerapT Ha CKYJHBIX M MaloolpejleleHHbIX OCHOBaX,
He MOrIHM ObITh IIPU3HAHBI KONMAMM NPHUPOALI M GLLIN Ha3BaHbI daHTa3UA-
mu yixe [lackanem, I'oiirencom u Jeitbaunem. [Ipu Bcem Tom upen HekapTa
HPOJIOAKANM BIMATH [0 HACTOAIIEI'0 BpEMeHHU, Ha YTO He Pa3 YRa3bIBaloch
Boiiie. OKazan oH Tak#e MOIIHOe BIMAHHE HA Pa3BUTHe PU3UOTIOTHH CBOUM
YUEHHEM O 3PEHHH, KaK U BO33PEHHEM Ha MBOTHBIX, KAK HA MalUMHLI (BO3-
3peHHeM, KOTOpPOe OH OJHAKO HE OCMeIMICH PaclpOoCTPAHUTh U HA JNogei),
YeM OH NpPeABOCXUTHUN uielo pediaerTuBHoro nsumenun. CMm. kaury Jorema
«L’evolution des theories physiques» («dBomouusa busnyeckux Teopuiiy).



2. O603HAYeHUA U MePbl METAHUKY 255

Hennssa oTkasaTh Tawme lexapTy u B Toif 3aciyTe, YTO OH nepewiil
cmaa uckamsy Goaee obuylo U Homee MIOJOTBOPHYIO TOUKY 3pEeHHA B Me-
XaHHKe. Y3 TaKoBO cBoeoOpa3Hoe JieiicTBHe guiocoda, BIUAOIIEe Beerja
IIOJOTBOPHEIM M Bo30y#aaomuM obpasoM Ha ecTecTBosHanue. Ho Heraprt
He cB00OJIeH U 0T BceX OGBIYHBIX HelocTaTKOB punocoda. OH, He 3amyMbIBa-
AICh, TOBepAETCA cOGCTBEHHBIM CBOMM HJIEAM K BOBCe HeE CIEMIHT NPOBEPUTH
uX Ha onbiTe. HanpoTuB Toro, oH 0BOALCTBYETCA MUHUMYMOM OMBITA JJIA
MaKcHMyMa BhIBOJIOB. [IpHcoeinHAeTCA ellle ClOla PACIILIBYATOCTD €ro Mo-
HATHIL. HcHoro noHATHA Macchl y Hexapta HeT. Ecnn ecTecTBeHHOHAY UHBIE
nocienoBaTenu JexapTa, YyBcTBOBaBIIKE NOTPeGHOCTE B Hoee onpeeeH-
HBIX NMOHATHAX, NPHUHUMAIK, YTO OH BBIpaMeHHe My ONpelelNfl, KaK Be-
JANYHHY ABHMEHHA, TO 3TO He coBceM BepHo. Ho Bennuailminil HeqocTaToOK
JexapTa, HaHOCAMHH yIeph BCeMY ero HcciaeIoBaHUIO IPUPOJILL, 3aRII0Ya-
eTCA B TOM, UYTO eMy KamyTCA 3apaHee OUeBHAHEIMHM M caMH OGO MOHAT-
HBIMH TNOJIOMEHHUA, IPaBUIBHOCTh KOTOPBIX MOeT OBITh JIOKa3aHa TOJbKO
ua onsiTe. Tax, HanpumMep, B ABYX nocaeayiomux naparpadax (37, 39) yera-
HABIUBaeTCH, KaK HeUYTO caMo co00il NOHATHOe, YTO TeJI0 COXPAHAET CBOIO
CKOPOCTH M CBOe HampaBieHue. JlaHHbIe ONBITA, IPUBe/IeHHEIE B § 38, moms-
HBI GBLTH GBI CTYMHUThH He NOATBEPHJAEHHUAMH a priori 0UeBHIHOr0 3aKOHA
HHEPIHH, a CKOpee OCHOBaMH €ro.

Toura 3penus Jerapra nogsepraach xputure Jleii6unua (1686) B ero
Acta eruditorum, B HeGoNBIIOM COYKMHEHHH, HocANEeM 3araaBHe «KpaTkoe
J0Ka3aTelbCTBO YAUBHUTeNbHON omHOKK JlekapTa M APYTHX OTHOCHTEILHO
3aKOHa MPHPOJL], 0 KoTopoMy TBopel, Kak 3TH aBTOphLl AyMaloT, cTapa-
eTCA Bcerjia COXpPaHHTh B IPHPOJE OTHO U TO e KOTHYECTBO JIBHKEHUA, HO
KOTODHIH COBEDIIEHHO pa3pyllaeT HAYKY MeXaHHKU».

B MammHax, HaXofANMMXCA B paBHOBeCHH, 3aMmedaeT JleHGHUL, 2py3b
00paTHO NMPONOPIHOHATLHEI CKOPOCTAM MepeMelleHUA, U BeJIeICTBHE 3TOTO
NPHUILTH K MBICIH paccMaTpUBaTh, KaK Mepy CHIBL, IPOU3Be/leHHE U3 mead
(«corpusy, «molesy) Ha cropocms. [lerapT paccMaTpUBaeT 3TO NPOU3BEIeHIEe
KaK BeMHYHHY NOCcToAHHYIO. JIeHiGHUI e MonaraeT, YTO YNIOMAHYTafd Mepa
CHJIBL B MalllHHaX OKa3bIBaeTCA MpaBHIbHOH TUIIE caydaitHo. HeTHHHaA me
Mepa CHIbI — Jpyrad W JoiiHa ObITh olpefielleHa TeM nymeM, KOTOPBIM
man Nanuneit u lNodirenc. Rammoe Teno noqHuMaeTcd Gnarogapf TOCTUTHY-
TOH MM CKOPOCTH NajeHUA HACTOMbKO BBICOKO, HACKONbKO OHO ynaio. Ecan
e NPUHUMAIOT, YTO HYMHa OJlHa H Ta e «CUidy, YTOOLl MOAHATEL TeJo m
Ha BLICOTY 4h ¥ Temo 4m Ha BHICOTY h, TO, TAK KaKk B IepBOM clIy4ae JI0-
CTHUTHYTafA CKOPOCTh NaJeHNA JULb BABoe G0blle, YeM B IOCAeqHeR, Mepoil
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cuasbl clielyeT IpU3HaTh IpoU3BefleHUe U3 «Tellay HA KBajpaT CKOPOCTH.

B oanoii us nocnenyomux crarei (1695) Jleilbnuu Bosspamaercd Kk T0-
My e Bomnpocy. OH pasnuuaeT MexJIy YUCTBIM JaBlieHHeM (MepTBOH cH-
noﬁ) U CUJIOH ABUMYIIErocA Tela (H{I/IBOﬁ cunoﬁ); NOCIEeJHAA IOIyyvaeT-
CA U3 CYMMBI UMINYNbCOB JaBIeHUA. ITU UMIIYNbChbl, IIpaBla, BbI3bIBAIOT
«impetus» (mv), HO 3TOT NOCIEAHUH He eCTh UCTUHHAA Mepa CUJIbl, 8 TaK
KaK NPUYUHA JOIKHA COOTBETCTBOBATE caedemeuio (COrNacHo IpUBeAeHHbIM
BbIIlle paccy# IeHUAM ), TO 3Ta chlla onpejensieTcA BbipamenueM mv2. lanee
Jeitbuun 3aMevaeT, YTO TONBKO ¢ MPUHATHEM ero Mepbl CUIbl UCKIIOUEHa
BO3MOKHOCTH perpetuum mobile.

Hactosiee nonATHe Macchl JIeliGHUI cTOMb #e Malo UMeeT, kak U [le-
kapt. OH roeoput o Tene (corpus), o TAmecTH (moles), o Tenax HepaBHOi
BeIUYUHBI, HO OJHOTO U TOI'O #e yAelbHOro Beca U T. . TolbKo Bo BTopoi
cTaThe BCTpevYaeTCA pa3 BhIpaseHHe «massay, 3aHMCTBOBaHHOe, BePOATHO,
vy Herotona. Ho KTo xoueT ¢cBA3aTh ¢ BeIpaxeHUuAMU JleibGHua AcHoe MOHA-
THe, TOT JOMEeH JyMaTh 0 Macce, Kak o Hell AyManu noclieAyIolue yyeHble.
B ocranshom Jeii6uun ropasno Gonbiiie clieyeT ecTecTReHHOHAYYHOMY Me-
Tony, yeM JlerapT. Ho Bce #e aBe Bellld cMeNIUBaeT U OH: BOIPOC 0 Mepe
cuabl U BONPOC 0 nocmosHncmee cymm Y. mv U y,mv2. O6a Bompoca He
UMeIoT coOCcTBeHHO Memay coboil Huuero odmero. Yto KacaeTcsi mepBoro
U3 HUX, TO MBI y#e 3HaeM, YTO UMeIOT CBOM OCHOBaHUA, Kamaafd B APYTOM
cMBbIClie, Mepa CUJbI, UIU CKopee, Mepa cIOCOGHOCTU ABUMKYINErocAd Tena
K HIelicTBUiO, U Jlekapta u Jeii6uuna. Ho o6e 3T Mepbl He clefiyeT cMelIu-
BaTh, KAK 3TO BIIOJHE NMpaBUIbHO 3aMeuaeT U JlelOHUI, ¢ OOBIKHOBEHHON
mepoii cuibl (Herorona).

YTto kacaeTcsA BTOPOro Bompoca, To Nosaueiniue ucciaegopanud Heio-
TOHA II0Ka3alld, UTO JeKapTOBCKaA CyMMa ce0000HbLT CUCTEM Macc, . 1mu,
He UCTBIThIBAIONIUX HUKAKOT0 BO3/IeiCTBUA U3BHE, B IeHCTBUTEIbHOCTH He-
u3MeHHa, a uccieflopanua ['oiirenca nokasanu, 4To U cymma Y muv? ocra-
eTcA MOCTOAHHOH, eclid ee He U3MEHAIOT COBepIlieHHbIe CUNAMU pabombl.
Takum obpasom, crop, Bo30y#iAeHHbIN Jeli6HuleM, UMel B cBoell ocHOBe
HeMa.ao HedopasymeHuil U MpoAosanca 57 neT mgo o6HapoJoBaHUA KHUTH
n’Anam6epa «Traité de dynamyque» (1743). K reonoruueckum uneam Jle-
KapTa u Jleii6Huila Mbl elile BepHEeMCH.

5. W3nomeHHble TpU YpaBHeHUA MOTYT ObITh NPU3HAHBI OCHOBHbLMU
YpABHEHUAMU MeXaHUKU, XOTA OHU U OTHOCATCA TONbKO K NPAMOAUHEIHbIM
JBUMEHUAM II0J AeiicTBUEM nocmoAHHblxr cuil. Ecou apumenue ocrTaercA
MPAMOJUHEAHBIM, HO CUJBI CTAHOBATCA MepeMeHHbIMU, TO MPU MOMOIIU He-
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6onbInoro BUOM3MeHeHu, IoYTH caMo Tlo cebe OHATHOT0, 3TH ypaBHEeHUA
nepexoAaAT B ApyrHe. Mbl MpUBeieM 31eCh 3TH MOCIeHHE TOILKO B KpaTKHUX
yepTax, Tak KaKk MaTeMaTHYecKHe BLIBOJbI COCTABIAIOT JJA 3TOTO COUHUHE-
HHUA Oedo moboyHoe.

IlepBoe ypaBHeHMe MpPH MepeMeHHBIX CHJIaX MPHUHUMAaeT cledyIlouui
BUO: MU = fpdt + C, rge p ecTh MepeMeHHad cuia, dt ecTh 3MeMeHT Bpe-
MeHHU ee [JeHCTBHUA, fpdt — cyMMa Bcex Tpou3BeleHMit pdf B TeueHHe
spemenu deticmeua n ' — TMocToAHHAA BelNMUHHA, TIPpeJCTaBIAIONIAA BeJH-
YUHY MY 10 Hayala AefCTBUN CHUIMLL.

Btopoe ypaBHeHHe aHalOrM4YHLIM 00pa3oM NepeXOAHT B ypaBHe-

HHE: § = /dt/ %dt + Ct + D c ngByMA Tak Ha3blBaeMbIMH HHTETpa-

OUOHHLIMH TOCTOAHHLIMH.
TpeTbe ypaBHeHHe cleyeT 3aMeHUTDb CIeAYIONUM ypaBHeHUEeM:

’I’I’L’U2

5 :/pds+C’.

KpuBonuHeiiHble IBU#EHHA MOMKHO BCerjia IpecTaBIdaTh cebe, KaK ofI-
HOBPEMEHHY 10 KOMOGHHAIHIO TpeX MPAMONHHERHLIX ABUMKEHUI U BCero ny4-
e MO TpeM NepNeHIUKYNAPHBIM APYT K ApPYTY HamnpaBieHuaM. U B 3ToM,
Haubolsee 00IeM ciyuyae MpUBeIeHHbIE YPABHEHUA COXPAHAIOT CBOe 3Haye-
HHe JUUIA COCTABIAIIINX JBHAKEHHUA.

6. CnoseHne, BbIUNTaHUE WIH YPaBHUBaHWE MUMEIOT MOHATHBLIA CMBICT
TONBbKO B MPHUMeHeHHUH K BelHUHHAM OJHOTO M Toro e poaa. Heroszmoxno
CKNIaJbIBaTh Macchl ¢ BpeMeHaMHU HJIM Macchl €O CKOPOCTAMH, HIH NPHPAaB-
HUBaTb OJHU APYTHM, 8 MO#HO TOIHKO CKJIAALIBATH MACCHI ¢ MAaCCaMH H T. 1.
IlosTomy, Korjla mepe HaMM ypaBHeHHe MeXaHHUKH, TO BO3HHKAaeT BOINPOC,
CYTb JH UJeHBI ero AeHCTBUTEILHO 00HOPOOHble BENUUHMHLL, T.€. MOMHO U
HX UBMEPATL odHoll u moif Hce eTUHULEN UK, KaK 0GLIKHOBEHHO BhIpaMaioT-
cfl, 00HopodHo U ypaBHeHHue. Tak, HaM HeOBGXOAMMO HCCIEIOBATDb € THHHUIIbI
Mep MeXaHHKH.

Brifop enuHnL, npeacTaBIAIONINX, KOHEYHO, BETUUHHBL OJHOTO H TOTO
e poja, UTo M MOoJUIeallde U3MepeHHIO, eCTb BO MHOTHX CIyuafx [eno
npousBoibHoe. TaK, MONbL3YIOTCA B KAUECTBE eJHHUIBI MacChl MPOU3BONLHO
BLIGpaHHOI Maccoil, B KauecTBe e IMHUILL JIHHLI — MPOU3BOILHON AMTHHON
U B KauecTBe €UHUILI BpeMeHH — NPOU3BONLHEIM BpeMeHeM. Crnyskaiine
B KauyecTBe eJIMHHIL], Macca 1 [UIMHa MOTYT COXPAHATbLCA, BpEMA MOKeT ObITh
Bcerja BOCHPOHM3BEJEHO MPH MOMOIIH MaATHHUKOB M acTPOHOMHYECKHX Ha-
6nonenuii. Ho eAMHNLIY CKOPOCTH, eIMHUIY YCKOPEHHA M T.J. COXPAHUTh
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HEBO3MOKHO U BO BCAKOM cllydae ropasfio TpyAHee BOCIpou3BecTU. 3a-
TO 5TH BEJUYHUHBI TaK CBA3AHBI ¢ MPOU3BOJIBHO BbIGPAHHBIMU OCHOBHBIMH
eMHULaMHU Macchl, JIUHbI 1 BPEMEHH, UTO JIeTKO MOT'YT GBITh U3 HUX BBI-
BefeHbl. Takue eTUHUIBI HA3BIBAIOTCA NPOUIBOOHBIMU WU AOCOAIOMHLLMU.
Ilocnennee nazBaHue ucxoauT OT ['aycca, KOTOpBIIl BIepBhle BBIBEJ Mar-
HUTHBIE Macchl U3 MeXaHUYeCKUX U TeM JOCTUT obujell cpasHuMocmu Mar-
HUTHBIX U3MepeHuii. HaszBanue 3To UMeeT, cie0BaTeIbHO, HCTOPUUYECKOE
OCHOBaHHUE.

B kauecTBe eUHULEBI CKOPOCTH MBI MOTJTH bl BRIGPaTh, HAPUMEP, Ta-
KYIO CKOPOCTB, ¢ KOTOPOIl B e IMHUIY BpeMeHH NPOXOJUTCH ¢ e TUHUI] JITH-
uel. Ho Torma Mbl oTHOLmIEeHUe Mesy BpeMeHeM f, IYTEeM § H CKOPOCTHIO ¥
He MOrJd Obl yie IHcaTb B OObIYHOR npocToit dopme s = vi, a MOMHKHBL
Obl1M Obl BBIPa3UTh €ro B clefylollleM ypaBHeHUH § = ¢ - vt. Ho ecau Mbl
onpefienfeM B KauecTBe eIMHUIBI CKOPOCTH Ty CKOPOCTB, ¢ KOTOPOil B eU-
HUIY BPpeMeHU IIPOXOJUTCA eIMHULA JIUHBI, TO MOKHO COXPAHUTH U ypaB-
HeHWe s = vi. BriGupaloT BhiBeJeHHbIE eTUHULBI TaK, YTOOBI OTHOIIEHUA
Me®Ay HUMHU 6bL1H HauGonee npocThl. Tak, HanpuMep, B KauecTBe eTUHU-
IbI IOBEPXHOCTH U 06'beMa BbIGHpaeTCA Beerjia KBaapaT u Ky6 co cTOpOHOI,
paBHOH eIUHUIIE TIHHBI.

IIpunepmuBadch HaMeUeHHOT'0 3[ech NPUHLUIA, MBI, CleJ0BaTeIbHO,
NPUHUMaEM, YTO ¢ eIUMHHULEH CKOPOCTH NMPOXOAUTCA B eAMHUIY BpPEMeHHU
eMHULa TUHBI, YTO eJUHUIA YCKOPEHUA ecTh NpHUpalleHHe eJUHHUIbI CKO-
POCTH B eIUHULY BPEMEHH, UTO eJHHHILA CHUIBI cOOOIIaeT eJUHHLE Macchl
eMHULY YCKOPEeHHUA U T. 1.

BriBesieHHbIE € TUHHUIBI 3aBUCAT OT IIPOU3BOIBHO BBIOPAHHBIX OCHOBHBIX
eUHUL, OHU — PYHKUUU UX. DYHKIUIO, COOTBETCTBYIONYIO IPOU3BOIHON
eMHULle, Mbl Ha3blBaeM ee usMepeHueM. YUeHHe 00 U3MepeHHUAX 0OOCHO-
Bano @ypre (1882) B ero Teopud TemwnoTbl. Ecan Mbl 0603HAYUM [JIHHY

yepe3 [, BpeMA Yepes ¢ U Maccy 4Yepes m, TO U3MepeHHe CKOPOCTH, HampH-

Mep, OymeT % win {t~1. OTcroga HeTPYAHO NMOHATh CASAYIONIYIO TAOMULY:

N3amepenue
CropocTh v i1
Ycropenue @ It—2

Cuna P mit—2
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KRoanuecTBO ABHMKEHHA U mlt™!

HMnyasc pt mit™!

Pabora ps  ml*t?
2

HuBas cuna m; ml22

MoMeHT HHepUMH 0 ml?

CraTudecKHi MOMEHT D ml2=2

Tabauna s3Ta ceifyac #e NOKA3BIBAET, YTO PACCMOTPEHHBIE BBINIE YpAaBHe-
HHUA JeHCTBUTEILHO 00HOPOOHDL, T.€. CONEPKAT TOAbKO 00HOPOOHblE UIeHBI.
Raxoe HOBoe BhIpameHHe MeXaHHKH MO0 6bI OBITH HCCIEI0BAHO aHAIO-
THYHBIM 006pa3oM.

7. KpoMe NpHBeaeHHBIX yi#e Bhille coofpameHnil, 3HaHHe U3MepeHHH
KaKoi-HUO6Y Ih BeJIHUMHBI BaMHO elle No ogHoil npuunHu. Korga Ham gaHa
KaKaA-HUOYIb BeJMYMHA B OJHHUX OCHOBHBIX €JHHHIAX H MBI XOTHM Iepeii-
TH K APYTo#l CHCTeMe TAaKHX €IHHHI], TO HOBbIE PasMephl Hallell BelHYH-
HbI MOTYT OBITh JIeTKO BBHIPAMEHBI ¢ OMOLILIO ee U3MepeHHii. HU3Mmepenne
YCKODeHUS, HAallpHMep, BhIpaseHHoe YHcIoM ¢, ecTh 1t~2. Ecau Mbl usbe-
peM B KadyeCTBe €IHHHUIBI JIHHBI JIHUHY, B A pa3 60JbIIyIO0, H B KayecTBe
eJMHMIILI BpeMeHH — BpeMsA B T pa3 Goibliee, To B BhlpameHuu [t~2 ocra-

eTcA BMecTO [ MOMeCTHUThL UYMCIO B A pa3 MeHblllee U BMeCTO t — 4ucio
B 7 pa3 MeHbllee. YuciaenHoe BLIpamieHrne 3Toro yCKoOpeHHufl, BbIpameHHoe
2
T

B HOBBIX €IHHHIAX, OYIET, ClleIoBaTeldbHO, — - . F.ciu BeIGpaTh B Kavect-
Be eIUHHUIbI JIHHBI METP H B KaueCTBe eJUHHUIBI BpeMeHH — CEeKYHIY, TO
YCKOpeHHe Najaoliero Teia, HapuMep, 6y JeT BripameHo yuciaoM 9, 81 uim,

€C/IM IMcaThb N3MepeHHe U OCHOBHBbI€ Mephl OJHOBpEMEHHO, 3TO YCKOpeHHe

MeTp

Oyzer BbipameHo Taw: 9,81 . Ecau Tenepnh nepedTH K HOBBIM OC-

CeKyH,Hél2

HOBHBIM eJMHHIAM, €CJIH BRIOpPAaTh B KauecTBe eJUHHUIbI IJIHHBI KUIOMETD
(A = 1000), B KauecTBe eAMHUULI BpeMeHH MUHYTY (T = 60), To Me ycko-

peHHe 6yaeT BhIpameHo TaH:M x 9,81 uiamn 35,316%.
1000 MHHYTa
8. B kavecTBe eJUHHUIIbI JUIMHEI OOBLIYHO yHoTpebisercA Merp (Iau-

Ha coxpanfemoro B [lapuie miarunoBoro macuiraba npu 0°C nodru #
YeTBEepPTH 36MHOI0 MEPHIMAaHa), B KaUeCTBe eIHHULBI BpeMeHH — CEeKYHJa
(cpelHee colHEeYHOe, a MHOT A 3Be3gHoe BpemA). [IpuHuMan Bo BHHMaHHe
IpHUBeJeHHbIE BhIlLIe 3aMeUaHiA, IPHHIMAIOT B KAYeCTBE €HHHUIBI CKOPOC-

TH TY CKOPOCTb, C KOTOPOI IPUXOAUTCA OJUH METP B CEKYHIY, M B KaUeCTBe
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€IUHULBT YCKOPEHUA TO YCKOPeHHe, KOTopoe COOTBeTCTBYEeT NpHUpPAalleHUIOo
CKOPOCTH 3a CERYHIY.

YenomHeHUA TOABIAIOTCA C BbIGOPOM €JHHHIBI MACCH. U €IHHHIEBI
cunel. Ecnu BBIGHpaOT B KauyecTBe eIMHHIBI MacChl MACCY MAPHUMCKOIO
IIATHHOBOrO KHIOrpaMMa (IOUTH Maccy KyOMUYecKOro AenUMeTpa BOJBI
npu 4°C), To cuia, ¢ KOTOPO# 3TOT KHIOrpaMM NPUTACKBAETCH K 3eMie,
paBHa He 1, a Tar Kak p = mg, UMeeT BelUUuny g, U B Ilapue, cileznoBa-
TenbHO, paBHa 9,808, a B Apyrux Mecrax 3eMHOI0 lIapa UMeeT HEeCKONbKO
HHYIO BelWuuHy. EJuHuUIell cunsl ABIAeTCA Torja Ta CHlla, KOTOpaA B ce-
KyHAY coofllaeT Macce OJHOI0 KHWJIOrpaMMa HpHpalleHie CKOPOCTH B OJHUH
MeTp B cekyHIy. Eqununna paboTsl ecTh Torga fefdcTBHE 3TOH e JUHHUIBI CH-
Jbl HA OZIHOM MeTpe NPOHIEeHHOT 0 PacCTOAHNA U T. A. ITa mocleJoBaTelbHaA
MeTpHYecKad cHCTeMa Mep, B KOTOPOil 3a eIHHHIY NPHHATA MACCA OLHOTO
KHJIorpaMMa, 00bIKHOBEHHO Ha3bIBaeTCA AGCOAMHOL cucmemoll mep.

Tar HaspiBaeMaf 3eMHAA CUCTeMa Mep MONy4YaeTCH, eClid cUy, C KOTO-
poll napuxccruill KUIOrpaMM HNPUTArHBaeTcA K 3emie B [lapudce, TPUHATH
paBHOl efunuLe. YToObl COXpaHUTh NPOCTOE COOTHOLIEHUE P = Mg, TPUHU-

MarT Maccy 3TOro KWiIorpaMMa paBHOH He eJUHHIE, a é B Tarom cayuae,

eIUHULY Macchl UMelOT TOJbKO g, uan 9, 808, TaKMX KHJIOrpPaMMOB BMeC-
Te. ToT #e EHIOrpaMM NMPHTATUBaeTCA K 3eMie B JAPyroM MecTe 3eMHOr0

mapa A ¢ yckopenueM g' M He ¢ cuioi 1, a ¢ cuIIOM % Benegcersue ato-
ro il HapUACKOr0 KWIOrpaMMa COOTBETCTBYET B 3TOM MecTe cuie B 1 KI.
g
Eciu mo3ToMy Mbl Bo3bMeM gl TakMX Ipy30B, HIPOM3BOJALIMX JaBleHHe
B MccTe A ¢ cuioit 1 Kry, To MBI OMATH HOMYYHUM g Pa3 Maccy MapU#LCKOro
kuinorpamma uian Macey 1. Ho ecnu mbl B Mecte A umenu 6Gbl Teno, o Ko-
TOpoM 3Hanu Obl, 4To oHO B Ilapusce MpUTATHUBaeTcA ¢ CHIOH 1 Kr, TO MBI
JON#HBL GbUIH ObI, MOHATHO, 38 €IHHHUILY Macchl CUMTaTh He g, a g TaKux
Tell.
Teno, roropoe B Ilapuse (B 6Ge3BO3AYIIHOM MPOCTPAHCTBE) BECHT P

KWJIOrpaMM, HMeeT Maccy % Teno, kotopoe B A TPOU3BOAUT JaBlEHHE
B p KHJIOpaMM, HMeeT Maccy % Pasauia Mexay g M g' Momer GbITh BO

MHOTHX cJy4dadax ocTaBieHa 0e3 BHHUMaHHUA, HO €ClIM BamHa TOYHOCTb, TO
OHa JoJi#Ha ObITh MPUHATA BO BHUMaHKe.

OcranpHble eUHULB] B 3eMHOH cUCTEMe, eCTeCTBEHHO, OMPeJeNAOTCH
BriGopoM eAMHULLT cuibl. Tak, paGoTa 1 ecTh Ta paGoTa, B KOTOpo# cHlla
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JelicTByeT Ha IIYTh 1, T.e. KUIorpaMMm-MeTp. #iuBad cuna 1 ecTh Ta uUBafd
cuJja, KoTopad co3gaeTcAa paboToi 1 U T. 4.

Ecnu teno, roropoe B [Mapusce (B 6e3B03LyLUIHOM NPOCTPAHCTBE) Be-

CUT p KWJIOrpaMM, 3acTaBUThb Najath Nod 45° mMUPOTHI HaJ YPOBHEM MODH

(¢ yexopenuem 9,806), To no abconOTHON cucTeMe Mep, MBI 6yJeM UMeTh

Maccy p, Ha KoTopylo geficTByloT 9,800p elUHUL CUJIBL, a I0 3eMHOH cHcC-

! 9,806

9,808

Ecnu myTh, npoiijeHHBIH TeloM B CBOEM NafeHHU, paBeH OJHOMY METDY,

TO coBeplleHHanA pafoTa U [I0JyUYeHHaf xuBad cuJja 6yleT 1o abconioTHOR

TeMe Mep — Maccy QLZW’ Ha KOTOpPYIO JefCTBYIOT p €JUHUL CUIEL
2

9,
97
HOI cUCTeMBl Mep NPUOJU3UTENLHO B JeCATh pa3 Gonblle TOH e eIUHHUIIbI
B a0COJMIOTHOI CUCTeMe Mep; MeAJY €IMHHUIIAMH Macchl CylIIeCTBYET TO e
oTHomeHue. JlaHHaA paboTa UM UBafA culla BbIpaseHa B 3eMHOH cUCTe-
Me Mep NpUOIU3UTENBHO B AECATh pa3 MEHbIIUM U3MEPUTENbHBIM YHCIOM,
yeM B aBCOJNIOTHOM.

OcTaetcH elje 3aMeTUThb, YTO BMECTO KUJIOI'paMMa, KaK eJUHHIIBI Mac-
Cbl, 1 METPAa, KaK €JUHUIIbI JJUHbI, B AHIIMU YacTo ynorpebiAaeTcd rpaMm
U caHTUMeTp, a B I'epmannu — muanurpamMMm u muianumetp. Ionyuenue
3TUX MEP W NPEbIIYIIUX, TOC/He NMPUBEJEHHLIX BbIIIE pacCyjeHHi, HU-
KaKol TPYAHOCTH He mpeacTapifdeT. TakuM obpa3oM, HaM B MeXaHUKe, Ja
U B APYyIUX yacTAX (U3UKU, TECHO C Hel CONpUKAcCAlONIUXCA, IPUXOAUTCA
ONEPUPOBAaTh TOJbKO TPEMA OCHOBHBIMHU BEJIHUYMHAMHU — BEIHUYUHAMU NPO-
CTpPaHCTBA, BPEMEHU U MAaccChl, UTO BeJeT K HEMAaJOBaHOMY YIIPOIIEHHIO
U obieryeHuto ob6inero o63opa.

. 806
cucteMe mep 9, 806p, a 1o 3eMHoii cucTeMe Mep 087" Exaununa cuier 3em-

3. 3aKOHbI cCOXpaHEHUA KOJUYecTBa NBUMHEHUA,
coOXpaHeHUA LiIeHTpa TAMKEeCTU U cOXPaHeHUuA
MoBepXHOCTeMH

1. Xota IIPUHLHUIIBI HiroTona AJOoCTaTOYHEI 4Jfl pCUICHUA BCAKOMH 3agayu
MEXaHHUKH, [IPEACTAaB/IACTCA BCE e I.IeJIeCOOﬁpaSHI:IM YCTaHOBHUTb cebe oco-
Oble npaByja MJid 4Jale BCTpevalolluXcA cliyyaeB, KOTOpbIC Jalvu Obl HaM
BO3MOMHOCTE pelaTh Takue 3ajayd 1o I.Ha6JIOHy, HE yFJIyﬁJIHHCI: B IIog-
p06HOCTI/I. Cam HpioToH u nociejoBaBlide 3a HUM YUCHBIC BpraﬁOTaJII/I
HECKOJ/IbBKO TaKHMX IIpaBHIJIL. PaCCMOTpHM CHayaJia IipaBujia HeiotoHa raca-
TEeNBHO €80600H0 0euofcyu4u:c6ﬂ CUCTEeM Macc.
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2. Ecau Ha fiBe cBoBojHLIe Macchl m, m’ AeHCTBYIOT B HallpaBIeHUH
COEMHAIONE X NMHMH CHILI, UCXOAANIME M3 dpyeur macc, TO B Teue-
HWe BpeMeHHW { BLIBLIBAIOTCA CKOPOCTH v, v’ W CYNIeCTBYeT cleyiollee
ypaBHenue: (p + p’')t = mwv + m’v’. OHo nonyvaeTcsA U3 creayoOmUX ABYX
ypaBHenuit: pt = mv u p't = m’v'. Cymmy mwv + m’v’ ML HaszbiBaeM ko-
AUNECMEOM O8UNCCHUA CUCTEMEI U NPOMUGONOAONHBIM 00PA3oM HATIPABIEH-
HLIEe CHJBI M CKOPOCTH CUMTAaeM npomusonoioxchsimu. Korma me na mac-
CBl m, m’ AeHCTBYIOT KpoMe eHeutHur cuill p, p’ ellle U eHymMpeHHUe CH-
ABI, T.€. CHILL, C KOTOPLIMHA 3TH Macchl AeHCTBYIOT dpyz HA dpyed, TO 3TH
CHILI OYAYT paBHLI U MPOTHBOMOIOMHEL, ¢ U —¢. CyMMa UMIyILCOB Gy-
met (p+p'+q—q)t = (p+p’)t, 1.e. Ta e camas, 4TO U paublile, a CleI0Ba-
TENLHO, U BCE KOJIMUECTRO ABUMEHUA CHCTEMLI OCTAHETCA TEM e CaMLIM.
KonuuecTBO ABMAEHUA CUCTEMEI OTIPEINAETCA I03TOMY TONLKO GHEULHUMU
CHIIAMH, T.€. TAKUMH, ¢ KOTOPLIMU JAeHCTBYIOT Ha YacTH CUCTEMEI, Jea-
e BHe ee Macchl.

[IpepcTaBum cebe HeCKOILEO CBOGOAHLIX Mace 1, m’, m” ... NIpousBoILHO
pacnpefieleHHBIMU B pocTpancTBe. [lycTh Ha HUX AefiCTBYIOT IPOU3BOIL-
HOTO HampaBleHWA BHeNIHWe CUILI p, p’, p’ ..., KoTopLle B TeueHHe Bpe-
MeHHM { BLIZLIBAIOT B Maccax cCOOTBETCTBEHHO ckopocTd v, v', v” ... . Pas-
JTOMUM BCE CHILI, KAK ¥ CKOPOCTH, MO TPeM MepneHUKYIAPHLEIM APYT K
APYTY HaNpaBIeHUAM &, Y, z. CyMMa MMIYJILCOB B HalpaBlIeHUW T paB-
Ha NPOM3BEJeHHOMY KOJHYECTBY ABHHEHHA B HaNpaBleHWd T U T.A. Bcin
npeacTaBuM cebe, UTO Memay Maccamu m, m’', m' ... AeHCTBYIOT eme mo-
MapHo paBHLIE M NPOTUBONOIOMHLIE BHYTPEHHNE CUILL ¢, —(, T, —T, §, —§
M T.[., TO 3TH CHJIBI JAIOT ¥ BO BCAKOM HAaNpaBleHHH MONMAPHO paBHLIE
1 IPOTHBOINOIOMHLIE COCTABIAIONIME U MIOTOMY HE UMEIOT HUKAKOro BIMA-
HUA Ha CYyMMY UMIYIbcoB. U 3fect, crefoBaTelbHO, KOAMUYECTBO ABUHEHUA
ONpENeNAeTCA TOILKO BHENTHUMU CHIAMHU. TOT 3aKOH HA3LIBAECTCH JAKOHOM

COTPAHEHUA KOAUNECTNEA OGUNCCHU.

2m m 3. Jlpyraa dopma Toro e 3aKkoHa, ToMe Haii-
DA S B C gennas HruioTonoMm, HasLiBaeTcA 3aKOHOM COIpAHE-
nua yenmpa msasxcecmu. Ilpeacrasum ceGe B A u B
(puc. 149) nBe Macchl 2m ¥ m, B3aHMHO JeiCTBYIOIIHE
APYT Ha Apyra; NycTh OHU OTTAIKMBAIOTCA MO/ AeHCTBUEM 3IEKTPUUECTRA.
[entp TAmecTH ux JemuT B S, npuuem BS = 2AS. Yckopenun, KoTopble
OHM COOOIAIOT APYT APYTY, NPOTHBONOIOMHEI U OTHOCATCA APYT K ApY-
ry o6paTHO mpomopiHonanbio MaccaM. Eciau, 6rarogapa sToMmy aefcTBHIO,
Macca 2m npoxoaut nyTh AD, To mMacca m mpoxoauT nyTh BC = 2AD.

Puc. 149
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Touka S Bce ellle ocTaeTcA [[eHTpoM TsamecTu, ubo C'S = 2DS. Takum 06-
pa3oM, IBe Macchl He MOTYT CBOMM &3aumodeticmeuesm nepemecmums CBoR
o6muit eHTp TAxecTH. Ecan paccMaTpuBaThL MHOTO KaK-HUGY b pacnpefe-
JeHHLIX B MPOCTPAHCTBE MAacc, TO HETPYAHO 3aMeTHTh, UTO, TAK KaK Ka-
Jaf napa TaKMX Macc He B COCTOAHHH MEPEMEeCTHUTDb CBOEro o6Iero meHTpa
TAMECTH, TO M EHTP TAMKECTH Bcell cUCTeMbl He MO#keT GLITh MepemellleH
B3aHMOJieficTBHEM 3THX Macc.

IIpencTasum cebe Tenepb cucTeMy Mace m, m’, m' ... ¢BOGOJHO B Ipo-
CTPAHCTBe M IIyCTh Ha HUX JAEMCTBYIOT KakHWe-HUOYIb 6HeulHue cuabl. MBI
OTHOCHM 3Ty CHCTEMY K NMPAMOYTOMbHOM cHCcTeMe KOOpAMHAT M 0003Haya-
eM 3TH KOOpJAHMHATLI COOTBETCTBEHHO T, ¥, 2, ', ¥, z' u T. 1. KoopauuaTo
IeHTpa TAMecTH GYAyT Toria

_ S mez = S my _ Zmz.
Sm’ Sm’ dom

B 3THX BBIpasieHUAX T, Y, 2 MOIYT M3MEHAThCA PABHOMEDPHO WM C PABHO-
MEPHBLIM YCKOPEHHEM, MM KaKMM-IM00 HHBIM 00pa3oM, CMOTPA 110 TOMY, He
JefcTBYeT MM Ha COOTBETCTBYIONIYIO MacCy HUKaKafA BHEIIHAA CHIa WK Ha
Hee JlefiCTBYeT OCTOAHHAA, U lepeMeHHan BHelHAA cuia. [lenTp TAmec-
TH 6yIeT B 3TUX CAYYaAX ABMIaTbCA PA3IMUYHO M MOAET B IEPBOM CIydae
ocTaBaTbeA U B oKoe. Eciu cloia 1pvcoeJUHAIOTCA ellle 6HYMpPeHHLe CUITbL,
AeficTBYIOIMe MeAm Ly Kamgoil napoit Mace, HanpuMep, Meady Maccamu m’
u m', To noaydalTCA NPOTUBONONOAHBIE NepeMelleHua w', w” B Hanpas-
JEHMH IMHMH, COeJUHAONIel 3TH Macchl, TAK YTO, IPUHUMAA BO BHUMaHHe
3HakH, noaydaeM m'w’ + m”w"” = 0. Ecau B3ATH cocTaBAAONMIMNE 3TUX Te-
peMelleHMi 21 M T2, TO M 3[eCh NONYyYHM TO #e ypaBHeHue m'xzy + m' 1.
Tarum 00pa3oM, BHYTPEHHUE CUIbl BBOAAT B BhIpameHHA M &, 1,  IMIlb
Takue J06aBleHU A, KOTOPhIe B3AUMHO yHUUTORAIOT ApyT aApyra. Hrak, deu-
HeeHle UeHmpd MANcecmU KaKOW-HUOYIL CHCTEMbl ONpEJeNAeTCA TONbKO
GHEWHUML CUAAMLL.

YTo6bl y3HATH YCKOPEHHE IIeHTpa TAMECTH Beell CHCTeMbl, HaM OIAThL
HaJ10 O6paTMTbCA K YCKOpeHHMAM ee wacteil. Ecau ¢, ¢, ¢” ... osua-
4alT yCKOpeHMA Mace m, m’, m” ... 10 KaKoMy-HUOY/b HalpaBIeHHIO,
a & — ycKOpeHHe LEHTpa TAMECTH B TOM #ke HalpaBlIeHHH, TO Mbl HMEEM

o 2mP
m

£ ¢

m
HIH, eclu Bed Macea y o m =M, ¢ = % Takum o6pasom,

4TOObI MNOJTYYHNTb YCKOPDEeHHe LIeHTpa TAMKEeCTH B KaKOM-JIH00 HalnpaB/ieHHUH,
HY#HO CIOKHUTL BCe CHJILI B TOM i€ HallpaBJeHHH U CyYMMY Da3JeJHUTh Ha
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BCIO Maccy cUcTeMbl. lleHTp TAmeCcTH cUcTeMbl ABUMKETCA TaK, Kak OyATo
Obl B HeM OBIIH COCPeOTOYeHBI BCce Macchl M Bee cHibl. Rak Kakaa-HHOY b
Macca 6e3 BHeIlHeill cHIbI He NOTy4YaeT HUKAKOI'0 YCKODEHHUA, Tak U LeHTp
TAHECTH CUCTeMbI He UMeeT Oe3 BHEIIHUX CHJI HUKAKOI'0 YCKOpeHUd.

4. Pa36epeM HeCKONLRO HPUMepPOB INA HIIIOCTPAlMH 3aKOHa cOXpa-
HeHHUA LeHTpa TAxecTH. [IpegcTaBuM cebe HEKOTOPOe #UBOTHOE C80600HO
& Mmuposom npocmparncmee. Eciu 9TO HUBOTHOe JBHraeT 4acTh 1M CBOeil
Macchbl B KakoM-HUOYy b HallpaBieHUH, TO OcTalbHad Macca ero M nepejBH-
raeTcd B IPOTHBONOIOMHOM HalpaBleHUU TaK, YTO OOMIUA HEeHTDP TAMKECTH
BCET0 KHUBOTHOT'O OCTaeTCA Ha TOM #e MecTe. Eciu macca m cHOBa ABHKeT-
cA obpatHo, TO U Macca M aBuUskeTcdA o6paTHo. Be3 BHemHUX omop MM cUn
JKMBOTHOe He B COCTOAHUM /[BUraThCcA C MecTa WIHM U3MeHUTL HaBA3aHHOe
eMy U3BHe [BU:KeHMe.

JlerronoaBuxuas (Ha penbcax, HaOpUMep) BaroHeTka A Harpy:keHa
ramHAME. Haxogamuiica B Heil 4enoBer BhIGpachiBaeT U3 Hee O[JUH KaMeHb
3a ApyruM Bce B OJHOM M TOM e HanpaBieHud. Torga, npu ZocTaTO4YHO
MajloM TpPeHHUH, BCA BaroHeTKa HauMHaeT ABUIaThCA B NPOTHBOMOIOMKHOM
HanpaBneHHH. l[eHTp TAmecTH Beedl cHcTeMbl (BaroHeTKa + KaMHH) ocCTa-
BaicA Obl Ha TOM jke MecTe, eclM Obl ABUieHUe He YHHUUTOAIOCh BHeLl-
HHUMH NpenATCTBUAMHU. Ecnu 6b1 TOT e YelOBeK Honydal KaMHH H3BHe,
TO BaroHeTKa ToOske Npullna Obl B ABHKeHHe, HO He B TOIl e Mepe, Kak
B IpeJblAyllleM cilyydae, YTO OyJeT BLIACHEHO Ha cledylollleM IpUMepe.

Opyaue maccel M BhIGpachiBaeT AAp0 Macchl m co CKOPOcThIo v. Torza
macca M monyuaer Takie CKOpOcTb V U MBI HMeeM, IpUHUMasg BO BHUMa-
HUe 3HaKUH, MV + mv = 0. ITuM 06bACHAETCA ABIEeHHe, TAK HA3bIBAEMOTO,
obpatHoro yzapa. 3aech V = —%v, T.e. [IPH PasHbir CKOPOCTAX AApa
obpaTHBIl ygap TeM MeHblle, 4eM Goiblle Macca OPYyAMA CpaBHUTEILHO
¢ maccoll Anpa. Ecnu paboTy nopoxa BO Bcex clydyafaxX IPHUHATHL paBHOH A,

MV? | mo®

TO HUBLI€ CHJIBI OIIpeJelIAI0TCA YpaBHeHHeM T D)

COrJIACHO TpeBIAYIeEMY YPaBHEHHIO, CyMMa BeJHUYUH ABHeHUA = 0, To
2Am
M (M 4+ m)
3aeT, KOT'Jla McUe3aeT Macca Ajpa, IpHuYeM OJHAKO He IPUHATA BO BHUMaHHe
Macca MopoxoBbIX rasoB. Eciau 6b1 Macca m He BhIOpachiBanach OpyaHeM,
a BcachIBanach Obl UM, TO 00paTHBIH yaap uMen Obl IPOTHBOIONOMKHOE HA-
npaBnenine. Ho He xBaTH/I0 6b1 BpeMeHH, UTOObI 00paTHLIA yJap MOT CTaTh
3aMeTHBIM, UO0 Macca m He ycnesa Obl IPOHTH 3aMeTHBIN NMYyTh, KAK OHA
Ve JocTHUIa Opl KoHIla TpyOkM opyaua. Ho roraa macenl M W m cBAsa-

= A, a Tak Kax,

JTerKO MONYYHTh V = . CnegoBaTenpHO, 06GpaTHBINH yaap HCde-
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HbI MemJay coboio YCTONUMBOU CBA3bIO, KOT/Ia OHU HAXOAATCA OAPYT 0mHo-
cumenbHo Ipyra B MOKOe, NOMMEH HACTYNMUTh U abcoawmHublil MOKoH, ubo
HEHTP THMECTH Bcel CHCTEMBI TOde HaXOAUTcA B mokoe. [lo Tofi e mpu-
YHHEe He MOMKeT HACTYNHUTb 3aMeTHOe ABHiKEHUE B cilydae mpuemMa KaMHell
B BaroHeTKYy B NMPHBEJIEHHOM BHIlEe TpuMepe, H6O ¢ HACTYIIEHHEM YCTOM-
YHBOI CBA3H MeMY BaroHeTKOH U KAMHAMH CO3[JaHHBIE MPOTHBONOIOMHEIE
JABHKEHUA CHOBA YHUUTOMUINCH Obl. Opyaue moriao 6b1 TOTJa JTUIIb MOIY-
YUTH 3aMeTHBIH 06paTHEI{ yaap NpH BcackiBAHHU CBOET0 A/1Ppa, €CIU ObI 3TO
nocle/Hee MOTJIO MPOJETETh Yepe3 Hero.

Korpma sHauuTenbHble Mene3sHble Macchl JOKOMOTHBA NPUXOIAT B KO-
IeGaTenbHoe ABUMEHHe BMecCTe ¢ TMOPIIHEM MapoOBOTO UWJIHHJApA, TO TEIO
3TOr0 JOKOMOTHBA, ¢80600H0 nodselleHH020 WIN TOKOALIETOCA Ha pelbcax
¢ HEJOCTATOYHBIM TPEHUEM, MPUXOAUT, COTJIACHO 3aKOHY LeHTpa TAMECTH,
B KoseOaTelbHOe JBHMKEHHE TPOTHBOMONONHOTO HANPABIEHUA, YTO MOMKET
OKa3aThCA OUeHb BPEJHBIM IJIA PABHOMEDPHOTO X0Ja JOKOMOTHBA. ITO Kolle-
6aHue MOKeT OBITh YCTPaHeHo, eclid T03a60TUTLCA 0 TOM, YTOGBI IBHKEHHE
JABHMKMMBIX MOPIIHEM eIe3HBIX Macc HAacTOIBKO ypPaBHOBEIIMBAIOCh MPO-
TUBOTIOJIOHEIM ABHMEHUEM JIPYTHX Macc, UTO [eHTP TAMKECTH Beeil cucTe-
MHI 6e3 IBUMEHUA Tella JOKOMOTHBA MOT Obl OCTABAaThCH Ha TOM e MecCTe.
JocTuraerca 3To MoMelleHHEM Macc Ha KolecaX JOKOMOTHBA.

Puc. 150

CywecTByWOLUHE 3[1eCh OTHOIIIEHUA 0YeHb XOPOIIO MOTYT ObITh HILTIOCT-
pupoBaHbl Ha aneKTpomoTope Ilemsa, uzobpamenHom Ha puc. 150. Korma
HKEeNe3HBIN cTepmenb B KaTylike AB aBumeTcA moj AeficTBUeM BHYTpEH-
HUX CHJ, JeHCTBYIOIIUX MemJY KaTyIIKOH U cTepxHeM, BIPaBO, TO TeJO
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MOTOpa OBHETCA BAEBO, €CIH TOJAbLKO OHO C Jerkoll MOogBHMHOCTHIO MOKO-
HTCA Ha KojlecHKaXx rr. Ho eciin noMecTHTD Ha ciiuile MaXoBOro Koleca R co-
OTBETCTBYIOIHI NOABHUMAHON I'PYy3 @, ABIMYIIHIICA Becerja B HallpaBlIeHHH,
NPOTHBONMIOMHOM JBHMEHHIO eEJIe3HOTO CTEPHHA, TO MOKHO COBEPLIEHHO
YHHUUTO¥HUTH ABHMKEHHE MOTOpa.

O aBHKeHHH YacTell pa3pbliBatolleiica 60M6Gbl HAM He H3BECTHO HUYETO.
Ho Ha ocHOBaHHM 3aKOHA O LIEHTPE TAMECTH ACHO, UTO, €CJIH OTBIAEYLCH OT
CONPOTHBIEHNA BO3/IyXa M CONPOTHBIEHUH, Ha KOTOpblEe HATBIKAIOTCA OT-
JelbHbIe YacTH, o0IUI [EeHTP TAMECTH I0cae pa3pbiBa 60MObI NPOJOTHKAET
ONKCLIBATh B CBOEM JIBHMEHHH Napadoly, Kak BcAKoe GPOIIeHHOe Telo.

5. PoacTBeHeH 3aKoHY LleHTpPa TAMECTH IPYyTroil 3aKoH, 06A3aTeNbHBIH
VA ¢680600HOL CHCTEMBI, UMEHHO 3dKOH COTPAHEeHUA noseprHocmetl. XOTA
HbioTOH MMesn 5TOT 3aKOH, TaK CKas3aTh, y#e B pyKax, TeM He MeHee OH
ObL1 BLICKA3aH ropasfio noa;e Jdiaepom, a’Apcu u Januenem bepuyaan. Jit-
aep u Jauwens BepHyiuin Hauuim 3TOT 3aK0H NOYTH ogHOBpeMeHHO (1746)
npu o6CyHIeHNN NpeMIoAeHHOR JillepoM 3aJaud KacaTelbHO [BHMEHHUA
IIapoB BO BpalfamluxcA TpyOkax, Korja oHH oOpaTH/IH BHHMaHKe Ha Jeil-
CTBHE U NPOTHUBOAeHCTBHE WwapoB U TpyGok. I’Apcu (1747) B3I HCXOAHBIM
INyHKTOM CBOMX Hccle[oBaHMil HccieaoBanua HeioToHa W 060BMIHI 3aKOH
CEKTOPOB, KOTOPBIM NOJL30BAICA STOT NOCAeTHUN 1A 06 bACHEHHUA 3aKOHOB
Kenaepa.

PaccmoTpum aBe maccewl m, m’, Haxo-
aAmMecAa Bo BzauMogeiicTBuM. [lycTh aTH
Macchl MoAbKo BCAEICTBHE 3TOT0 B3aHMO-
neiictBua npoxoaAaT nytu AB, CD B Ha-
NpapleHNH coeJUHAoNmel X JUHUU. Ecian
NPUHATH B coobpasieHNe 3HAK JABHMEHHI,
Mbl umeeM m - AB +m' - CD = 0. Ec-
AU U3 Kakoi-HUOyabh TOYKH (0 NPOBECTH
K JBHMYIIHMCA MaccaM pajuyc-BEKTOPHI
H paccMaTpHBATh ONHCAHHBIE UMH B IPO-
THBOINOJOHOM HallPaBJAeHUH NOBEPXHOCTH
C IPOTHBONMIOKHBIMH 3HAKAMH, MbI NOJTY-
yum Tarse m-OAB+m'-OCD = 0. Ecaun
JIBe Macchl HaXOJATCA BO B3aMMOJEHCTBHH KU U3 KaKOH-AHG0 TOUKH NPOBO-
OAT K HUM pajuyc-BEKTOPHI, TO BCJAEICTBHE 3TOT0 B3aUMOJEHCTBUA CYyM-
Ma OIHCAHHBIX MMHK NOBEPXHOCTEH, MOMHOMEHHBIX Ha COOTBETCTBYIOIIKE
Maccbl = (). Ecam 661 Ha Macchl HeilcTBOBalIH ellle TaKke BHELUIHHE CHIBI

Puc. 151
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U ecyqu 6bI BCJeICTBUE 3TOTO GbliM onucadbl moesepxHoctu OAE u OCF,
TO COBMECTHOe [HedCTBHe BHYTPEHHHX M BHENIHHX CHI (B TeueHHe 04eHb
KOPOTKOr0 BpeMeHH) pano Obl nosepxuoct OAG n OCH. Ho u3 npasu-
Ja napajlenorpaMma Bapuubona ciaegyert, uto m - OAG +m' - OCH =
=m-0AE+m'-OCF +m-0AB+m'-OCD =m-0AE +m' - OCF,
T. €. CYMMA NPOUIGedeHULl UI ONUCAHHBLY NOGEPTHOCTIET HA COOMEEMCmaYio-
ujle MacChl SHYMPEHHUMI CUAAMU HE UIMEHACMCA.

Eciu y nac MHoro mace, To TO #e caMoe MOMHO YTBEpKRIATh MIA Kazk-
Ioii Tapbl Macc O MPOeKLMH Bcero mpolecca JABMREHUA HAa KaKYIO-HUOYIb
JaHHyio mnockocTb. Eciu M3 rako#-uubynb TOYKM NPOBECTH K Maccam
KaKOU-HUOY b CHCTEMBI paguyc-BeKTOPHL U MPOELUPOBAThH ONUCAHHBIE I10-
BEPXHOCTH HA KaKyIO-HUOYIb AAHHYIO INIOCKOCTh, TO CYMMAa 3THX MOBEpPX-
HOCTEeH, MOMHOMEHHBIX HA COOTBETCTBYIOI[HME MACChI, He 3aBUCUT OT BHYT-
PEHHHX CHI. ITO U eCTh JAKOH COTPAHEHUA NoseprHocmell.

BosemMeM opiy TOnbKO Maccy, KoTopas 6e3 NeUCTBHUA CHIbI IBHUMKETCA
paBHOMepHO M npAMoauneino. Ecnu u3 kakoi-uubyas Touku () mpoBecTH K
Hell pagHyc-BEKTOpP, TO OMKUCAHHAA UM IIOBEPXHOCTH BO3PACTAET [P ONOpIIHO-
HanbHO BpeMeHH. TOT e 3aK0oH 00H3aTeleH U JUIA Y. mf B cilyuae NBH:Ke-
HUA MHOTUX Macc 6e3 IeHCTBHA CUI; BbIpameHue CyMMbI 03HA4YaeT 3lech
anrefpanyecKyio CyMMY BceX MPOM3BelJeHHMIl M3 ONMCAHHBIX palHyC-BeK-
TOpaMM [OBEPXHOCTel Ha COOTBETCTBYIOI[ME MAacChl, K MBI 3TO HA30BEM
cyMMoii moBepxHocTeit. Eciu cioga npucoegunfeTca qeficTBHe GHYMPEHHUL
CHII, JeMCTBYIONIMX Me#Jy MaccaMM CHCTeMbI, TO 3THM OlMcaHHOe 3[ech
oTHOIleHUe He u3MeHAeTcA. OHO coXpaHfeTCcA Takse M Torga eile, Korga
ciofla mpUcoequHAeTCA JeficTBHe GHEWHUY CUi, eClld OHU BCe HalpaBleHbl
K HenodeuxcHoti moyke (), KAk MbI 3To 3HaeM U3 Ucciaenoranuit HeoTona.

Eciu na maccy pmeficTByeT BHEIIHAA CHia, TO ONUCAHHAA paiHyCOM-
BEKTOPOM MOBepXHOCTh f BO3pacTaeT cO BpeMeHeM, COrJIacHO 3aKOHY

2
f= % + bt + ¢, Tlle @ 3aBUCHT OT YCKOPHTEIbHOH CHIBI, b — OT Hayvalb-

HOH CKOPOCTH H ¢ — OT HavaJbHOro nonoxeHuA mMaccel. [lo Tomy ke 3aKo-
Hy BO3pacTaeT cyMMa », mf, Korga HAlIKIO0 HECKONbKO MAace, HAXOMANIUXCH
oA AelcTBHEeM BHEIIHHUX YCKOPHUTENBHBIX CHI, OKYJa 3TH IOCIeJHHE MO-
I'yT paccMaTpPHBAThCA, KaK IOCTOAHHBIE, UYTO ObIBAET BCEra BO3MOMHO IIPH
JOCTATOUYHO KPaTKHUX POMeKYTHAX BPeMeHH. 3aKOH [I0OBEPXHOCTeN 3aKiio-
YaeTCA B 3TOM clIy4ae B TOM, UTO BO3pacTaHHe CyMMBI 3THX NMOBEpPXHOCTeN
COBEPUIEHHO He 3A8UCUNM OT 6HYMPEHHUT CHI CUCTEMBL.

Cro6GogHOe TBepAOe TENO0 MBI MOMEM paccMaTpHBaTh, KaK CHCTEMY,
YacTH KOTOPOW COXpaHAITCA B OTHOCHUTENBHOM CBOEM I0JI0#EHNH BHY TpeH-
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HUMH cuaaMU. [IpUHIUN MoBepXHOCTed HAXOOUT, cleJoBaTelbHO, U 37ech

cBoe puMeHenue. [IpocToii npuMep 3TOro0 NpecTaBIAgeT paBHOMEPHOE Bpa-

IeHHe TBEPJOro Tela OKOJIO OCH, MPOXOJAIIEHl Uepe3 ero HeHTD TAMECTH.

Eciu m ozHayaeT yacTh ero Macchbl, ¥ — pacCTOAHHE 3TOH YacTH OT OCH

U 6 — YTIOBYIO CKOPOCTh, TO B 3TOM cJIydae cyMMa OMUCAHHLIX B €JHHU-
a

1y BpeMeHH MoBepXHoOcTel 6y aeT m%ra =3 S>mr?, 1. e. npoussesenue

H3 MOMEHTa UHepIHHU Ha IIOJOBUHY yl"JIOBOﬁ CKROPOCTH. HpOI/IBBeHeHI/Ie 3TO
MOMET UBMEHATbCA TOAbKO MOJ AecTBUEM BHEIIHHUX CHIL.

Puc. 152

6. PaccMOTpUM Tellepb HECKOAbLKO MPUMEPOB AIA W/LTHOCTPAINHA 3aK0-
na noBepxHocTel. Ecau aBa Teepabix Tena K u K’ ceAsaubl Mem 1y co6oio
1 K moa jeficTBHeM BHYTPEHHUX cuil, AedcTBylomux memay K u K', ua-
YHHaeT BpallaTheA oTHocHTenbHo K', To ceiiuac me HayMHAEeT BpallaTbeA
u K, Ho B npoTHBonoN0MHOM HanpaBieHuu. BeaeneTue Bpamennd tena K
cyMMa MOBEPXHOCTell BO3pacTaeT U ITO NpUpAIleHUe NOMHHO OBITH KOM-
NEeHCUPOBAHO, COTVIACHO 3aKOHY MOBEPXHOCTeH, MPOTHBOMOIOMHON cyMMON
MoBepxHOCTeH, uexogdamux u3 K’. 3To odeHb XOpollo yAaeTcHA MOKa3aTh
Ha A1000M 3IEKTPOMOTOpPE, €Cld YHKPENHUTb ero BMecTe ¢ T'OPU30HTAIbHO
HOMellleHHBIM MaXOBBIM KOJEeCOM TaK, YTOGbI OH Mor cBOGOJHO BpallaThCcA
OKOJI0 BepTHUKanbHOH ocu. IlpuBojAIve K HeMY 3MeKTPUUYECKUIl TOK Mpo-
BOJIOKU MOTPY#eHbl B JBYX cIeJaHHBIX Ha OCH BpallleHHA keloOKax ¢ pTy-
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ThIO TaKk, YT0 OHU BpallleHdIo He MelnatoT. [IpuBasbiBaioT MoTop K' HUTKoU
K IITAaTUBY OCU U 3acTaBIAIOT JeficTBOBATh TOK. Kak TONbKO MaXoBoe Kone-
co K HauWHaeT BpamaTbCA, €ClIUd CMOTPETH Ha Hero cBepXy, B HallpaBIeHUH
YacoBOHl CTPeNKU, HUThL HamaAzusdemcs U MOTOp oGHapy:;KUBaeT CTpeMie-
HHUe 8pauiambvcs 8 NPOMUBONOAOHCHYIO CIMOPOHY, U OH celfivuac e U HauHHaeT
OLICTPO BpallaThbeA, eCl TONLKO Nepeedsb HUTh.

MoTop ¢ TOYKH 3peHUA BpalleHUA BOKPYT OCH e€CcThb CBODOJIHAA CHUCTe-
Ma. B cnyuae morosa cymma noeepxuocteil = (. Ho Koraa rojeco HauuHaeT
BpamaThCcA NMOA AelCTBHEM BHYTPEHHHUX 3MEKTPOMATHUTHEIX CHI MeMIy
AKOPEM M Maccoil jkene3a, To oOpa3yomdect BCleACTBHE 3TOT0 CYMMEI [O-
BepXHOCTeHl KOMIEHCHUPYIOTCA 00paAmHuiM OsUjceHUeM mead MOmopd, Tak
Kak BCA cyMMa jJomxHa 6b1Th = (. Ecnu npuKRpenuTh K Tery MoTopa cTpen-
Ky, YAepHKUBAaEMYIO YIPYToil NMpyMUHOU B ONpedeleHHOM IOJNOMEHHH, TO
BpallleHWe Tela MOTopa HacTylnuTh He moseT. Ho BeAkoe yckopeHHe Ko-
Jeca B HalpaBleHUH 4acoBOi cTpenkd (npu Gomee rayGOKOM HOTpYyieHHN
faTaped) BBI3BIBaET OTKIOHEHHE CTPEIKH B IPOTHBONOJOMHYIO CTOPOHY,
a BCAKOE 3aMefllieHle — 00paTHOE OTRIOHEHHE.

KpacuBoe u cBoeobpa3Hoe ABIeHHe HAOMIOAAETCA, eCld IPEPBATh TOK
Ha cBoGoHO BpamaiomeMca MoTope. CHavyana KoJeco U MOTOpP NMPOI0IKAIOT
OBUraThCA B 0OpaTHOM HampaBleHHH. BcKope oflHAKO CTAHOBUTCA 3aMeT-
HBIM felicTBUe TPeHUA U Mano-NoMaly HacTylNaeT OTHOCHTENLHBIA MOKOH
yacTell MOTOpa APy OTHOCHTeNbHO Apyra. JIBHieHne MoTopa CTaHOBHUTCA
IpH 3TOM BCe MeJNeHHee, Ha OAUMH MOMEHT [POUCXOAUT IONHAA OCTAHOB-
Ka H, HaKOHell, KOrla HACTYNUT OTHOCUTENLHBLIA MOKOH, MOTOp HayHHAaET
OBUraThLCA B TOM HalpaBleHUH, B KOTOPOM C caMoro ;e Hayala Bpallanoch
KONleco, T.€. ABUMEHHE €ro cTaHOBUTcA ob6paTHLIM. Becs mMoTOp Bpalaer-
cA TOTJa Tak, KaKk C caMoro e Hadvala Bpamanoch Koleco. O6BACHATE 3TO
ABNeHHe HeTPyAHO. MOTop He ecThb cosepuleHHO cBOGOJHAA CHCTEMaA, a ero
JIBHKEHUIO MPENATCTBYET TPEHHE 0KoMo ocd. by aTo coBepiieHHO cB0GO-
HafA cUCTeMa, CyMMa IIOBEPXHOCTel Aoa#HaA Gblna Obl TOTUYac cTaThb paBHOMH
HYNIO, KaK TOJLKO YacTH CHOBA MPUIILIA B OTHOCUTENLHLIN MOKOH. 31ech #e
JOefiCTBYeT ellle B KaUeCTBe BHEINHEH CUALI TPeHHe 0Kono ocd. TpeHue oko-
J10 OCH Kolleca YMeHbLIIaeT paBHLIM 06pa3oM CyMMHBI IOBEPXHOCTel Koleca
U Tena. TpeHHe e OROJIO OCH Tela YMeEHLIIAET TOALKO CyMMY IOBEPXHOC-
Tell Tena. B ronece, cneJoBaTeNbHO, COXPaHAETCA ellle HEKOTOPLIH U3MHIER
CYMMEBI MOBEPXHOCTEl, KOTOPHINA NPH OTHOCHTENLHOM IIOKOEe 4YacTeill U cTa-
HOBUTCA 3aMeTHLIM Ha BceM MoTope. Beck npolniece, BLI3BaHHEII IEPePLEIBOM
TOKa, NpejcTaBIdeT HaM KapTHHY TOro, YTO, COIJIACHO NMPeANoioMeHuAM
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acTPOHOMOB, Npou3ollno Ha JlyHe. Bo3fympaemana 3emnell IpuiIMBHAA BOJ-
Ha JelicTBUEeM TPEeHUA HACTONbLKO yMeHLIIUJIa CKOpocTh BpameHus JIyHbI,
YTO NPOJOMMUTENbHOCTEL JHA Ha JIyHe Bo3pocna 1o ogHoro mecsaua. Maxo-
BOe KoJleco U3obpasaeT Maccy BOJbl, IPUBEIEHHYIO B [IBUKEHUE IPUIUBOM.

Puc. 153a Puc. 153b

I pyroii npuMep 3aK0Ha IOBEPXHOCTEI IPEACTABIAIT PEAKYUOHHblE KO-
aeca. Rorga yepes TpyGru (puc. 153a) ucTekaeT BO3AyX WUIU CBETUIBHBIN
ra3 B HallpaBlIeHUU KOPOTKOH CTPEIKHU, Bce Koneco HauWHaeT BpamaThbcA
B HanpaBneHuH 6onbiioif crpenku. Ha puc. 153b uso6paxeno apyroe, npoc-
TO€ peaKLUOHHOE KOJecOo. ITO KOJIeCO MOMHO IONYyUYUTh, €CIU IOMECTUTh
3aKPBITYIO0 ¢ 06eUX CTOPOH NMpOGKOH U COOTBETCTBEHHBLIM 06pa3oM MpoJbI-
PAIBIEHHYIO NaTyHHY0 TpyOKYy rr Ha BTOpPY!O IaTYHHYIO TpyOry R, cHab-
MEeHHYIO OCTpUEeM; B 5TY BTOPYIO TpyOKY BIyBaeTCA BO3AYX, KOTOPHIH BbI-
xonauT uepes orBepetua O, O'.

Jlerro momHO 6B110 GBI MOAYMAaTh, UTO IIPU 8CACHIGAHUL JONHHO HACTY-
OAThH 06pamHuoe JBUMEHHE PeaKIMOHHBIX KoJlec, YeM NPH BAYBaHUH BO3IY-
xa. B pgeficTBUTenbHOCTH 3TOro, olHaKO, 0OLIKHOBEHHO He OBIBaeT, UTO He
TPYAHO U 06BACHUTH. Bo3ayX, BcackiBaeMbIiA B CIIMIIBI Kojleca, TOMMHeH cell-
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Jyac yuacTBoBaTh B ABH#EHUHU Koleca, Jol#eH oka3aTbeAd B OTHOCUTENbHOM
MOKO€ TI0 OTHOIEHHIO K KoJlecy, H CyMMa TOBepXHOCTeil Bcell CHCTEMBI MO-
#eT cTaTh PaBHOH HYNIO TOJIbKO TOrJa, KOTJa CHCTeMa OCTaeTCA B MOKOeE.
IIpu BcachiBaHHH HHKAKOr'0 3aMeTHOr0 BpallleHHA 0OLIKHOBEHHO He HabIio-
JaeTcA. 3/ech MPOHCXOJUT TO e caMoe, UTO TPOHCXOJUT MpH oGpaTHOM
ylape B cllyuae BcachIBaHUA fApa TpyGKo# opyauna. Eciu nostomy ynpyruit
map COeJUHHUTD ¢ eduHcmeeHHOl TPYOROIL, cCOeIMHEHHOH ¢ KOTecoM, KaK 3To
n3obpaskeHo Ha puc. 153a, ¥ nepHoJUUeCKU HajJaBIMBaTh Miap Tak, YTOOLI
nornepeMeHHO BIyBaloch H BCAChIBAIOCh 00HO U MO e KONHYEeCTBO BO3IY-
Xa, TO KOJeco BpalllaeTcA B TOM ke HaNpaBIeHHWH, KaK M TPH BIYBaHHH
Bosayxa. Ilponcxogut 3T0, ¢ OJHOH CTOPOHBI, OT TOr0, YTO BCAChIBA€MbIi
BO3IYX, MONajafd B CNHILI Koleca, AONKeH y4YacTBOBATh B JIBHMKEHHH MO-
CleJHUX M MOTOMY He MOKeT BBbI3BaThb 00paTHOr0 BpallleHHA, a ¢ APYToi
CTODOHBI, BCleACTBHE PAa3NUYHOrO IBH’KEHHA BHENIHEro BO3JyXa MpH BIY-
BaHWM W BeacoiBanud. llpu BoyBaHum Bo3gyx pacxoautcda nydamu (yuac-
TByA BO Bpamtenuu). [Ipy BecachlBaHMM BO3AYX NPHUTEKAET CO BCEX CTOPOH
fe3 BCAKOro BpallleHUA

Y10 3TO0 00BACHEHHE MPABHIBHO, JOKa3aTh HETPYI-
Ho. Ecnu npofypaBUTh HH#Hee OCHOBaHHE IONOrO I[H- SR
JIMHApa, 3aKPLITON OyMasHOi KOpoOKH HampHUMep, H T0- /_\
MeCTHUTb L[UIHHIP Ha ocTpHe TPpyOKH R, B3pesaB H 0To-
FHYB BepXHHUH clOH TaK, Kak YKa3aHo Ha puc. 154,
TO 3TOT UHJIHHIP TPH BIYBaHHH BO3JyXa BpallaeTcA

B HamnpaBleHHH GonbIIon CTpeJlKH, a NpH BbICaCbIBAHHH \\/

ero — B HampaBlieHHH MeHbineil crpenkn. Iloctynasa B
LUUIUHIP, BO3AYX MOMET U 3[J€chb C60600H0 MPOJONKATh -
BpallleHHe, BCIeACTBHE Yero 3TO MocleHee U KOMIIEHCH- Pric. 154

pyeTca o6paTHLIM BpallleHHeM.
7. HeuTo nogo6Hoe e MbI HMeeM U B ClIeJYIOIIeM Cly-

vae. [IpeacraBum cebe Tpy6ry (puc. 155a), KoTopan umeer ¢
npfAMoe HampaBleHue no ab, 3aTeM U3rubaeTcA Mo/ MPAMBIM d
yIioM B HampaBleHHH bc, onuceiBaeT KpyT cde f, IIOCKOCTL b He
KOTOpPOro MepleHAHKYIApPHa K ab, a UeHTp JeRuT B b, mo- i g
TOM HanpaBlfAeTCA M0 JUHUH fg W, HaKOHel[, MPOJoIKaf
auHHuIo ab, HanpaBndgeTcAa mo gh. Bea TpyOra MomeT Bpa- h
marbeA orono ah, kak ocu. Ecnu wanuth B 3Ty TpYyORY

Pue. 155a

MUIKOCTb (Kak 3T0 M3o0pameHo Ha puc. 155b), Koropan
TeueT B HampaBienuu cdef, To TpyOra ceiiuyac e HauM-
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HaeT BpamaTbcfl B HampaileHun fedec. Ho 3ToT uMnyinnce oTNajgaeT, Kak
TOJABKO MUJKOCTb JOCTHUraeT TOUKU f U, IPOTeRad Mo paauycy fg, moimkHa
yuacTBOBaTh B ero auenuu. [loatomy Bpaienue TpyOKU ceffuac ke mpe-
KpalllaeTcA, eclid YNOTPeOUTh MOCTOAHHBIH TOR #uakoctu. Ho Kar Toakko
TOK UAKOCTH MpeKpallaeTc, TO CTeKawIana yepe3 paguyc fg MUIKOCTh
coobmaeT TpyOKe NBUraTelbHbIH UMIOY/ALC B HalpaBleHUH COOCTBEHHOIO
nBueHuA mo cdef. Bee 3TH ABIEHUA MeTKO MOHATHL ¢ TOYKH 3PEHUA 3aKoHA
MMOBEPXHOCTEMH.

IIpumepamu 3TOTO 3aKOHA MOTYT
CIY#UTh TaccaTHble BETPbl, OTKJIOHE-
HUA MOPCKUX TeyeHUH, TeUeHUH peK,
OTBIT ¢ MaATHUKOM Dyko u T. a. [Ipe-
KpacHo oOHapyUBaeTCAl elle 3aKoH
NOBepXHOCTeH Ha Tejax ¢ IepeMeH-
HBIM MOMeHTOM HHepuuu. Ecaum Te-
J0 ¢ MOMeHTOM HWHepuuu © Bpaiia-
eTcfl ¢ YIVIOBOI CKHODPOCTBLIO @ ¥ TOJ
JeficTBMeM BHYTPEHHUX CHJl, HalpH-
Mep, IPYMUH, MOMEHT HHepLUH epe-
xoauT B O, To U a mepexomuT B o,

npuueM a® = o’'©’ u, ciegosaTenn-

Ho, o/ = a@. IIpu pocTaTouyHoM
M @[

YMeHbIlIeHHd MOMeHTa UHEePIUU MO~
HO TIOJYYUTL 3HAUHTeJdbHOEe YBeanyue-
HHe YTaoBoii ckopocTu. [lpunnum stoT
MO HO, MoKaNIyi, IPUMEeHUTh AJdA Je-
MOHCTDAaUUU 8pauieHus 3emal BMECTO
crocoba Pyxo.

Jpyroit mpolecc, COOTBETCTBYIO-
UANA NMpUBEJEeHHOR 3Jech cXxeMe, 3a-
KII0YaeTCA B ciaeayiolieM. bBbeicTpo
HaMOJHAT MUJAKOCTHIO CTERIAHHYIO
BOPOHEY € BepTHKAALHO NOMeleHHOH
0ChI0, HO TaKk 4ToObl CTPYA Momajana He Ha oCb, a Ha OOKOBYIO CTEHRY.
BcaeacTBue 3Toro HaunMHaeTCA MeJJleHHOe BpallleHHe B MUAKOCTH, KOTO-
poe, oJHaKoO, He 3aMevaeTcAl, TOKyJa BopoHKa mojaHa. Ho Korga sugkocThb
VXOOUT B TOPJBIIIKO BOPOHKH, TO €€ MOMEHT HUHepUUHU HACTOILKO yMeHb-
niaeTcf, a ee yIJMoBafAd CKOPOCThE HACTONBKO BoO3pacTaeT, 4To obpasyeTcA

Puc. 155b
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CUILHBIH BOJOBOPOT ¢ Yray6ieHueM okolo ocu. YacTo BcA BbITeralouiaf
CTPYA RUAKOCTH COMPOBOKIAeTCA BO3AYIIHONR TpyGKO# BOKPYT OCH.
8. Ecnum BHMMATeIbHO NPHUCMOTPEThCA K H3-

- 2
J0#eHHBIM 3[eCh 3aKOHAM IeHTpa THAMKECTH H II0 " ® ®
BepxHocTell, TO B 00OHX JerKo yCMOTpeTh IHIIb = —2m M
ynoOHble IIA HpUMeHeHHz ¢GOpMbl BhIpaMeHHA U3- A s

8€CMHO20 CBOHCTBA MeXaHUUECKHX IIPOLEeCCOB. YCKO-
pPEHHIO ¢ KakoW-HHUGYIOh Macchl 1 COOTBETCTBY-

eT Bcerja MpOTHBONOIOMKHOE yeKopeHue ¢’ Ipyroit o
Maccel m/, mpu4eM, NPHHAMAA BO BHUMaHHE 3HAa-
KM, myp + m'¢" = 0. Cune mip CoOOTBETCTBYET paB- Puc. 156

HafA W [POTHBOIOIONHO HampaBieHHaa cuna m'y'. Korga macest m u 2m
OPOXOJAT NMYTH 2w M w ¢ NPOTHBOMNOJIOKHO HANpPaBIEHHLIMU YCKOPEHUSA-
MK 2¢ U (, TO HEHTP TAMKECTH MX S 0CTAaeTCA HeMepeMelleHHbIM U CyMMa
MOBEPXHOCTEH OTHOCHTENLHO MPOM3BONLHOM TOUukM () €CTh, MPUHUMAA BO
BHUMaHue 3Hauu, 2m - f + m - 2f = 0. U3 sToro npocTtoro paccy#aeHus
ACHO, YTO 3aKOH LIEHTpa TA#ECTH BbIPaKkaeT Mo e camoe B OTHONIECHHUH
napaieibHbl KOOpOUHAM, UTO 3aKOH MOBEpXHOCTel BhIpaskaeT B OTHOIIIe-
HUU noaapHusix koopdunam. O6a OHHM BLIpakalOT TONLKO ¢aKT obpaTHOTro
neficTBHA.

MoskHo ellle 3aKOHaM LEHTpa TAKECTH W MOBepXHOCTel MpUAaTh ApY-
roft mpoctoit cmbica. Kak Teno 6e3 BHEMIHUX CHN M, cleJoBaTelbHO, 0e3
MOMOIIM JpPYTOro Teja He MO/AeT U3MEHHUTh CBOET0 paBHOMEPHOr0 NOCTyNa-
TeNbHOT0 JBU#EHHUA UIH BpallleHHH, TaK M cUCTeMa Tell, Bblpasanch KpaTKo
(1 — mocnie DaHHBIX OGBACHEHHH — OOLIENOHATHO), HE MOMKET M3MEHHTh
cBoell cpedHell cKOPOCTH TMOCTYNATENLHOrO JBHMKEHHA WM BpalleHHA Ge3
NOMOIIM APYTroifl cUCTEeMBI, HAa KOTOpPYlO NepBafd, Tak cKasaTh, OMUPAaeTCH.
Takum obpasoM, oba 3aKoHA MpeACTaBIAIOT cobOH Go.aee obiyee evipaicerHue
3aKOoHA uHepyul, TPABUILHOCTL KOTOPOTO B 3T0H hopMe He TONLKO ovesud-
Ha, HO U 4yscmeyemcs.

JTO UYBCTBO BOBCE He HEHAyUHO W He cIy:KHT nomexoit. Tam, rae oHo
He 3ameujdem OTBIEUYEHHOTO MOHUMAaHKA, HO CYLIeCTBYeT pAdom ¢ HUM, OHO
coOCTBEHHO ABJIAETCA OCHOBOI noaxozo obnaganuA GartTamMu MexaHuku. KRax
ObLJI0 YKa3aHO y#e B IPYToM MecTe, Mbl caMHM €O BCEM HalllkM OpraHUu3MOM
npeacTabBifAeM co0o0l0 KYyCOK MeXaHMKH, y0oOKo BToprarmouuiicA B Hally
neuxuueckyio #u3Hb'. HukTo Hac He y6eguT B TOM, UTO HAYuHoOH Mexa-

1E. Mach. «Grundlinien der Lehre von den Bewegungsempfindungen» (Leipzig,
Engelmann, 1875).
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IOANNES MARCVS MARCT FPHIL: ¢ MEDIC: DOCTOR

P2 Pr‘y?/;(fr natus serome Hevmundirorian @ B
s 13 Famyc

lloptper Mapkyca Mapnu

HHUKe Jlela HeT 10 MeXaHHYecKH-(H3HONOMHYECKHX NPOIeccoB, O COOTBET-
CTBEHHBIX UYBCTB M HHCTHHKTOB. KTO 3HaeT TaKue 3aKOHBI, KaK 3aKOHEI
[eHTpa TAMECTH KM MOBEPXHOCTEeH, TONBKO B UX a6CTPaKTHOH MaTeMmaTH-
yecKo#l ¢opme, KTO He 3aHUMAJCA OCA3aTelIbHBLIMH NPOCTHIMH GaKTaMH,
KOTOpBbIe, ¢ OJHOH CTOPOHHI, NPEACTaBIAIOT co60H NMpPHUMeHeHHe STHX 3a-
KOHOB, a ¢ Jpyrofl CTOPOHBEI, HMEHHO npugedl K UX MPOBO3IIANIEHHIO, TOT
MOKeT NOHATH HX TOJBKO HAIOJOBHHY M e]1Ba 14 GyIeT N03HABaTh AeicTBH-
TellLHBIE IPOLECCH], KaK NPUMephl TeopHH. Taroil YelOBeK HAXOJHUTCA B MO-
JI0}EeHHH Yell0BeKa, BIPYT OKa3aBIIerocA Ha BepIllKHe GalllHH, OKPECTHOCTh
KOTOpOH eMy He3HaKOMa, BCIEACTBHE Yero OH €Ba B COCTOAHHH OLUEHHUTH
3HAaUeHHe BHANMEBIX 06 BEeKTOB.
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4. 3axoHbI yjaapa

1. 3akoHBI yapa, ¢ OIHOH CTOPOHBIL, JalH IOBOJ K YCTAHOBIEHHUIO Ba-
HefIIMX NMPUHIOMIOB MeXaHHKH, a ¢ APYroil CTOPOHBI, JalH NepBbIe MpPH-
Mepbl NPUMEHEHHA 3THX NPUHIUIOB. Ye coBpeMeHHHMK [anuies, mpasc-
kuil npodeccop Marcus Marci (pox. 1595) o6HapogoBan B CBOEM COYHHE-
HuH «De proportione motus» HeKOTOpbIe Pe3yNbBTATHI CBOUX HCCIEOBaHHM
0 ABIeHUAX yaapa Teld. OH 3Hal, YTO Tejo, YIapHBUINCH YIPYTHM yIapoM
0 JIpyroe paBHOE U IOKOALIeeCA Tel0, TEPAET CBOE IBHMEHHe, cooblIan ero
apyromy Teny. BeicTaBnfieT oH ellle H IpyTHe NOJ0MEHHNA, IPABHUIBHEIE elle
H B HacToAlllee BpeMA, XOTH, NpaBla, ¢ HeJOCTATOYHOH ONpeeleHHOCThIO
U BIIEPEMEMKKY C M0OJ0#EeHHNAMH HenpaBUabHbIMH. Marcus Marci 6b11 cTpas-
HBIM YeloBekoM. OH MMel BecbMa MpHUMedaTelbHbIe /A CBOEr0 BPEMEHH
NpeICTABIEHUA O COKEHHUH IBHKEHHI U «<MMIYIbCOBy. B 06pa3oBaHUK 3THX
npefcTaBleHUN OH HAET CXOAHBIM NMYyTeM, KAaKUM BroclefAcTBHU el Pote-
pBainb. OH rOBOPHUT 0 YACMUYHO PABHBIX H NPOTHUBOIOJOMHBIX U O 8NOAHE
N POTHBOIOJIOMHBIX IBHMEHHUAX, TaeT NOCTPOEHHe NapaljenorpaMma 4 T. 1.,
HO He MOMKET BIOJHe YACHUTH ce(e MOHATHE CHIBL, a CleIoBaTeNbHO, U Cl0-
JREHHE CHJI, XOTH U TOBOPHT 00 YCKOPEHHOM JBHMEHHH Najaiollero Tela.
[Ipu BceM ToM oOH 3HaeT mpaBuio l'anuned o Xopgax B Kpyre, HEKOTOpPBIe
NpaBHJIa OTHOCHTEIBHO JBIKEHHA MAfATHUKA, 3HaeT HEeHTPOGEMHYIO CHITY
U T. 1. XorAa counHeHHe ['anuned 6v1i10 oGHapo0BaHO r'oJJOM paHbIlle, TEM He
MeHee BBHAY TOTJalllHero nojoskeHuA Bemeil B Cpenneil EBpone, cozgaHHo-
ro TpUAUATUIeTHeH BOHHOH, TPYIHO AONYCTHTD, YTOOBI OHO GBLIO H3BECTHO
Marci. Byas oHo emy M3BecTHO, GbLIH Gbl, BO-NIEPBBIX, COBEPIIEHHO HEMNo-
HATHBI MHOTHE HeNpaBHIBHOCTH B KHHUTre Marci, a Bo-BTOpBIX, ocTaBaloch
Ob1 BBIACHHTH, Kak MoIo cayuuThedA, uto Marci eme B 1648 rogy B co-
YHHEHHUH, CIyMalleM MPOA0JKEeHHeM TOH KHHTH, JONMeH ObLI 3allHINaTh
TeOpeMy O XopJax B Kpyre npoTus HezyuTa Banpracapa Koupana. Bee ato
00BACHAETCA OIHAKO OYeHb IIPOCTO, eCHIH NPUHATH, YTO Marci, Kak 4eloBeK
OOIIUPHBIX 3HAHUIL, OBLI 3HaKOM ¢ paboTaMu BeHelleTTH, M eclH NPHHATS,
kak 270 genaer Wohlwill (Zeitschr. fiir Volkerpsych., 1884, XV, ctp. 387),
YTo OH ObLIT 3HAaKOM c Gollee cTapeIiMU paGoTaMu ['anuies, B KOTOPBIX 3TOT
NoC/e/IHHI caM ellle He TOOMICH MONHOIM ACHOCTH. EclIM MBI ellle BCIIOMHHUM,
yto Marci 6b11 Takske OIM30K K OTKPBITHIO CIOMHOTO COCTaBa CBeTa, Clie-
danHoMy HpioToHOM, MBI JOMKHEBL GyJeM B HEM NPHU3HATH YeloBEKa BbIAAi0-
muxcA 3agaTkoB. Ero counHeHuA npeactaBiafaioT co6oil HHTepeCHBIH U Malo
ellle U3YYEHHBIH 00BEKT HCTOPHUYECKUX HCCIeIoBaHUN B obiacTH QU3HKH.
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Pucynor ua kuuru Marci: «De proportione motusy

2. Cam l'anuneit npeANnpHUHAI HECKOALKO OIBITOB [IJIA BIACHEHUA 3aKO-
HOB yjapa Tel, HO 3T0 eMy He yJaloch BroiHe. OH 3aHUMaeTCA U3yUeHHEM
CHIIBI IBHMYIIETOCH Tejla W «CHIbI yaapay, Kak oH BeipamaeTca. OH nbITa-
€TCA CPaBHHTD €€ C JaBJeHHUeM [IOKOAMIEr0CA I'Py3a, H3MEPHTD €€ 3THM JaB-
neHueM. JlIA 3ToH 1edu OH ycTpaWBaeT Ype3BBIYAHHO OCTPOYMHBIH OIBIT,
3aKMIOYAIONTHUACA B CleIYIONEM.

K cocyay c Bogoit I ¢ oTBepcTHeM Ha JHe, 3aKpBITLIM NPOOKOI, MOJ-
BellleH IIPH IIOMOMIH HUTell BTopod cocyn Il u Bce BMecTe NpHEpeneHo
K BecaM, Ha KOTOPBIX YCTAHOBIEHO paBHoBecHe. Ecian yzamuTb npobry H3
OTBEPCTHA B JHE NEPBOr0 cOCyAa, TO MUIKOCTh NajaeT cTpyeil U3 cocyaa l
B cocyn II. YacTb mokosAmeroca rpysa oTnajaeT ¥ 3aMeHAeTcA JedCTBHEM
yaapa Ha cocyn 1. lanuneit omugan oTRIOHEHHA CTPEIKH BeCOB H HaleAICH
IPH [IOMOIIK I'Py3a, KOTOPbIH yCcTaHOBHI Obl OATH PABHOBECHE, ONPeJelnTh
JeiicTBue yaapa. OH ObL1 HECKOABKO H3YMIEH, KOTla He MOAYYHUI HUKAKO20
OTRJOHEHHA CTPEJKH, U, I0-BUANMOMY, He cyMel BIOJHe OOBLACHUTL cebe
9TO ABIEHHE.

3. B HacTtonamee BpemA 06BACHHUTH €ro, KOHeuyHo, HeTpyaHo. C og-
HOH CTOPOHBI, ¢ yAaleHHeM NPOOKH MPOHUCXOAHT yMEHbIIEeHHe JaBIEHUA.
Bo-nepBrix, HCKIIOUYaeTCA BeC CTPYH MHUAKOCTH, HAXOJAMEHCA B BO3LY-
Xe, H, BO-BTOPBIX, JOM#HO ObITb IPHHATO BO BHUMaHHe 00paTHOe AaBileHHE
BBepX BbITeKamomeil cTpyu Ha cocyl I (KOTOpBIA HAXOOUTCH B [OMOMEHHH
cerHepoBa RoJjieca). C Jpyroil #e CTOPOHbI HACTyNaeT, B-TPeTbUX, YBeIH-
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Puc. 157

YyeHHe NaBIEHUA BCleNCTBHe MeHcTBHA CTPyH Ha aHo cocypaa II. Jlo Toro
MOMEHTa, KaK MepBaf KamiA AocTHria AHa cocyna II, MBI UMeeM TONBKO
YMeHbLIeHHe TaBleHHA, KOTOPOe 0JHaKo cefuac ke KOMIIEHCHDYeTCH, Kak
TONBKO anmnapar B MOJHOM XoAay. BoT 3To HauaasHOoe OTHIOHEHHE CTPEIKH
U ObLIO Bee, uTo Mor 3aMeTuTh lanuneii. llpeacraBum cebe anmapat B Xo-
a1y, 0603HaUHM BBICOTY MHUAKOCTH B cocye | 6ykBoil h, COOTBETCTRYIOMYIO
CKOPOCTh HcTeueHHA GYKBOI v, paccTofiHHMe AHa cocynaa | oT ypoBHA mHUI-
KocTH B cocyne II 6ykBoit k, ckOpPOCTh ¢TPYH y 3TOro ypoBHA GyKBO# w,
MOBEPXHOCTh OTBEPCTHA B JHE cocya GyKBOH @, yCKOpPeHHe TAMecTH OyR-
BOH g M yAelbHBLIR Bec ;RUAKOCTH OyKBoO# s. UTOOBI onpegenuTh NePBHIR
YleH CYMMBbI, MBI 3aMeTHUM, YTO ¥ COOTBETCTBYET NOCTUTHYTOH CHOpOC-
TH MajeHUud ¢ BLICOTHI . MBI MOKeM MPOCTO MpPeACTaBUTh cefe, UTO 3TO
JABU:KEHMe MaJeHUA NPOjo/maeTca elle Ha pacctoAaHuu k. Bpemsa nagenus
ctpyu ot I mo II ecth, ciemoBaTelnbHO, BpeMA MafeHud BAOAL h + k Mu-
Hyc BpeMs NafieHuA BAoAL h. B TeueHHe 3TOro BpeMeHH UCTEKaeT LHIHHID
JKHJIKOCTH C OCHOBAHHMEM @ M CKOPOCThIO v. IlepBbIii UlleH CyMMBI HIH BeC
CTPYH RHIKOCTH, HaXofAlleiicA B BO3IyXe, PaBeH, clIel0OBaTelbHO,

o ,/L‘f’“)_\@

Jlna ompefeneHUA BTOPOro UleHa CYMMBI MbI BOCHONL3YEMCH U3BECT-
HBIM ypaBHeHHeM mov = pi. Ecau npumem ¢ = 1, To mv = p, T.e. ob6par-
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Hoe JaB/ieHUE BBEPX Ha cocya | paBHO KoluYeCTBY JBUMEHUA, COOOLUIEHHOTO
CTpye #UIKOCTH B eIMHUIY BpeMeHHU. BriGepeM 31ech B KauecTBe e TUHHIEI
CUIIBI €JUHHUIY Beca, T.€e. BOCIOAb3YeMcA 3eMHOH cucTeMoii Mep. MbI mony-

YyaeM Torga AJAA BTOPOro 4jJeHa CyMMELI BbIpameHHne (av%) v = p, IpuyYeM

BhIpaskeHHe, 3aRII0UeHHOe B CKOGKAX, 03HaYaeT BLITEKAIOWIYIO B eIHHHILY
BpeMeHH Maccy, WiH

av/2gh - % v 2gh = 2ahs.

AHanoruuHbIM 00pa3oM MbI HaX0JUM jAaBieHHe ¢ Ha cocyd II (a’u%) w = ¢,

MM TPeTHil WieH CyMMBbI
af,\/2gh 2g(h + k).

Taxum 06p830M, Bce JaBlleHHe U3MEHAETCA Ha CIeYIOIYIO BEIHUUHY:

[2(h + k /
—+/2gh (T—'—)— % as—2ahs+%;g\/2gh\/2g(h+k)

HJIHN COKpalleHHO:

—2as[\/h(h + k) — h] — 2ahs + 2as\/h(h + k).

ITH TpU WIeHa B CYMMe COBEPUIEHHO COKpawaTcd, U noroMy lamumeit
Y He MOT He MOAYUYUTL OmpuyamenbHo2o pe3yibTara.

OTHOCHTENbHO BTOPOTO YieHa Halleil CyMMBLI HaM HY#HO NpUGaBUTD
ellle O/IHO KpaTKoe 3aMedyaHue. Mo#HO 66110 661 NOAYMAaTh, UTO TO JaBleHHe
Ha OTBepcTHe B JHe cocyla, KOTOpoe BhINajaet, ecTh ahs, Ho He 2ahs. Ho
9TO cmamuieckoe NOHUMaHNe GLUTO0 GbI cOBepIIEHHO HEYMECTHO B 3TOM Ju-
Hamuveckom crydae. CKOPOCTEL v He c03[JaeTCA MTHOBEHHO B BBITEKAIOL[UX
yacTHLlaX HUAKOCTH JefAcTBHEM TH:KeCTH, a OHa COOTBETCTBYeT B3aHMHO-
MY JaBlIeHMIO HCTeKalolWMNX U ocTalouXcHd YacTell MUAKOCTU U JaBleHUe
MO#eT GbITL ONpeJeNeH0 TOALKO U3 Pa3BUTON BeTWUYUHBI JBU#eHHA. Ecau
ObI B pacueThl Gbla BBeleHa BelHMUMHA ahs, To 3Ta olinbKa ceityac o6Hapy-
siunack Obl, TAaK Kak BO3HUKIK Gbl MIPOTHUBOPEYHS.

Ecnu 6v1 akcnepumerTsl ['anuned 6b11M MeHee 3/eTraHTHEBL, eMY 6e3 Tpy-
Ja yzanoch Gbl OllpefleIUThL AaBleHHe HeNMpPepLIBHOH cTpyH suaroctu. Ho
JeiicTBHEe MTHOBEHHOTO ydapa eMy HHUKOT[a He yjJanochk Okl yCTpaHUTDH das-
JdeHueM, U 3TO eMy CKOpO cTalo fAcHo. lIpecTaBuM cebe BMecTe ¢ ['anuneem
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cBoGoJHO Najaiolllee TaAmelnoe Telo. KoHeuHas CKOpPOCTb ero IPOLOPHUO-
HalbHA BpeMeHH najenud. Jame meavyaiiiuas ckopocTs TpelyeT IIA CBOe-
ro BO3HMKHOBEHHA M3BECTHOrO spesenu (IPaBHIO, KOTOPOE OCapUBal enle
Mapuort). IlpeacraBum cebe Terno, obrajgaioliee CKOPOCThIO, HANPABIEH-
HOW BepTHKAIbHO BBepX. B 3aBHCHMOCTH OT 3T0i1 CKOPOCTH OHO H3BECTHOE
BpeMA NOJHHMAaeTCA BBePX H NPOXOJUT, ClefOBaTelbHO, H3BECTHOE pac-
croAnre. CaMoe TAzKelI0e Teno, oGnajaollee HaUMeHbINeH CKOPOCThIO, Ha-
NpaBleHHOH BepTHUKAIbBHO BBEpPX, NMOJHUMAaeTCHA BBepX, XOTA Obl U OYeHb
Mailo, B HallpaBlIeHUH, 06paTHOM [JeHCTBHIO cUIbl TAMecTH. [loaToMmy, ecin
Kakoe-HUGY b Tello, KaKk Obl OHO HU OBLIO TAMENO, IONyYaeT MIHOBEHHBIN
ylap BBepX OT [Apyroro tena, XoTd Obl M BecbMa Maloro, JBHMAYIIerocA
¢ MPOM3BOILHO MAaJoil CKOPOCTBHIO M COODIIAIONIEr0 eMY 0YeHb Malyl) CKO-
pPOCTBb, TO OHO BCe e NOJJaeTcA U XOTh HEMHOI'0, HO ABUeTCA BBepX. Ta-
KHM 00pa3oM, Meabiaitiiiull yaap MoskeT noGelUTh eautatiuiee NaBleHUe
WM, KaKk BhlpaskaeTcA lanuneil, cuna yjgapa cpaBHHUTEIBHO C CHIOH 1aB-
JdeHHA 6eCKOHeYHO 6eAukd. ITOT Pe3ynbTaT, KOTOPHIA MOpOoi NPHBOIUTCA
B J0OKa3aTelbCTBO HEACHOCTH, cyllecTBoBaBiiell y anunen, ects, Hanpo-
THB TOro0, OlecTAlllee JOKA3aTelbCTBO MNTyGHHEI ero nonuManua. B nacrton-
mee BpeMA MBI CKasand Gbl, YTO CHJa yAapa, MOMEHT, UMILYJIbC, BelHYHHA
IBUKEHHUA MY eCTh BeIHYHHA JPYTOro usmepeHus, 4eM JaBieHue p. H3me-
peHHe nepBoro ecTh mit~!, a uaMepenue nociennero ectb mit—2. Takuv
00pa3oM, B IeiCTBUTEIbLHOCTH JaBleHHe OTHOCUTCA K MOMeHTY yaapa, Kak
JIMHHUA K NOBepXHOCTH. JlaBneHue ecTh p, a MOMeHT yaapa pt. bes maTema-
THYECKUX TePMHHOB BPA[ JH MOMKHO BBIPA3UThLCA JMYyUllle, YeM 3TO clenal
lanuneii. BMecTe ¢ TeM MBI Tenepb BHAHM, N0YeMY MOMHO B [JeHCTBH-
TeILHOCTH U3MepATh yap HelpephbIBHOM CTPYH MUAKOCTH dasieruem. Mel
CpaBHHBaeM YHHUTOKEHHYIO B CEKYHIY BelHUYHHY ABHMKEHUA C JeliCTBY-
IOIUM B TeUYeHHe CeKYyHABl JaBleHHeM, T.e€. Mbl CpaBHHBaeM 00HOPOOHbLE
BEJIUYKHBI THOA Pit.

4. lleproe Gonee nogpoGHOe HCclIeJoBaHHE 3aKOHOB yaapa GbLIO mpel-
npuHATO B 1668 rogy mo nmpeanoieHHI0 KopoleBckoro obmecTBa B JIoH-
JoHe. Ha mpefnosenue 3Toro obilecTBa OTKINKHYIHUCh TPH BbIIAIOIIHUXCA
¢usukra, Wallis (26 noatpsa, 1668), Wren (17 pexabpsa, 1668) u Toiirenc
(4 suBapa, 1669), npeanomus paGoTel, B KOTOPBIX OHH HE3aBUCHMO pPYyT
oT apyra usnoxund (6e3 BBIBOAOB OJHAKO) 3aKoHbl yiapa Ten. Wallis mc-
cleloBal TOABKO yaap Heynpyrux tel, a Wren u ['oiirenc — Tonbko ygap
ynpyrux tei. Ilonosenna Wren’a mo cyuecTBy coBnajald C NOJOMEeHHA-
Mu ['lojirenca, u Jo o6HapogOBaHHA OH MpPOBepUI UX Ha onbiTe. Bor Ha
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STU-TO OMBLITEI cchbilancA HbI0TOH NPU yeTaHOBAEHUU CBOMX MpuHIUNoB. Te
ke OMBITHI GBLIK BCKOpe 3aTeM B fojee pacopocTpaHeHHON GopMe OmUcaHbl
B ocoboM counnenuu «Sur le choc des corpsy («06 ynape teny) MapuorTom.
Ou e ykasanm ¥ anmapat, KOTOPbIA M B HacToflllee BpeMA ellle HaXOAUTCH
B QpU3MUECKUX 1a00paTOPUAX U U3BECTEH MOJ| UMeHeM YOapHOol MAULUHbL.
Wallis HcXOZHT B3 TOro OCHOBHOI'O MOJOMKEHHA, UTO B ABJEHHH yjaapa
pelaioliee 3HayeHHe HMeeT MOMEHI, MpoM3BeleHHe U3 Macchl (pondus)
Ha ckopocth (celeritas). THM MOMeHTOM ompefienfeTcs cuia yaapa. Eeau
nBa (HEYTIPYTHX) Telda yAapAIOTCH APYT 0 APYTa ¢ PAGHbLMU MOMEHTAMH, TO
nocle yaapa HacTynaeT Mokoi. B ciyyae MOMEHTOB HepaBHBIX pasHOCTh MO-
MEHTOB /JaeT MOMEHT mocie yaapa. Eciiu pasaeauTh 3TOT MOMEHT HA CYMMY
Mace, NoMyyJaloT CKOPOCTh JBHKEHHA mocie yiaapa. Bmocmegcteun Wallis
H3I0KHUI CBOe yueHHe 06 yiape Tea B ApyroM counHeHHH «Mechanika sive
de motn» («Mexanrka win yueHde o JBUmeHHN»). Bee oTHOcAmuMecA ciona
npaBUia MOMHO B HacTofAlllee BpeMA 00beIMHHUTL B OJHY 06mieynoTpe6u-

mv +m'v’ .. ’
TeIbHYI0 QOPMYIY % = ————, B KOTOpoH m, m’ 03HayalT Macchl,
m+m
v, v — CROPOCTH 3THX MOCJEIHHUX J0 yAdapa U 4 — CKOPOCTEL TocJje yaapa.

5. Meicau, KoTOpHIMH pYKOBOAcTBOBancA ['liireHc, AcHO BBITEKAIOT
M3 ero o6HAPOIOBAHHOTO BMOCIEJCTBUM countenud «De motu corporum ex
percussione» («O IBMKeHHH Ted Mocie yaapay). PaceMOTpHUM HX HECKONLKO
G6ausme. [IpeAnochlIEYN, U3 KOTOPBIX MCXOAUT ['oMreHe, CBOJATCA K ClIeyIO-
meMy: 1. 3aKOH MHEepIKMHU; 2. YIIPYTHe Tela paBHBIX Macc, CTaIKUBAIOIIHecH
¢ paBHBIMH, HO TPOTHBOMOMOMHBIMUA CKOPOCTAMH, PACXOJATCH C TEMHU #He
CcaMBIMH CKOPOCTAMH; 3. Bce CKOPOCTH ONMPEeNAOTCA TONbKO OTHOCHTENb-
HO; 4. Gonblliee Teno, yAapAolleecs o MOKOAIeecHd MeHbIllee Telo, cooBIaeT
3TOMY MOCJeJHEMY HEKOTOPYIO YacTh CBOel CKOPOCTH M, HAKOHEI, 5. €CJIH
00HO U3 Y/IapAIOMINXCA Tel COXPaHAeT CBOIO CKOPOCTh, TO COXPAHAET CBOIO
U dpyeoe Tedo.

k O3

fc O3
i\¢
’

Puc. 158 Puc. 159

IIpencraBum cebe cHauana BMecTe ¢ ['1oiireHcoM [Be paBHble H YIIPYyTHE
Macchl, CTATKUBAIOMIKECA ¢ PABHBIMH K MPOTHBOIMOI0KHO HaNpaBIeHHbIMH
cropocTAMH v. [locie ygapa oHH OTCRaKHMBAIOT APYT OT JApPyra ¢ TEMH ke
cropocTAMHE. [Molirenc npas, Korja oH 3TOT cayuyail He ebisoduin, a ucrodumn



4. 3arous ydapa 281

u3 Hero. UTo cyllecTBYyIOoT yIpyrue Tela, KoTopkie Ioclie yjaapa BoccTa-
HOBIAIOT CBOIO HOPMY, UTO IIPU 3TOM He MponajaeT 3aMeTHAaA #UBafA CUIa,
3TOMY MOMKeT HayUUTb TOJNbKO ONBIT. ['lofireHc U mpejacTaBndeT cebe, UTO
ONMHUCAHHKIH 3/leCh IPOIlecCc NPOUCXOAUT B JOAKe, KOTOPAaA caMa JIBUARETCH CO
cropocThio v. [lna HaGnogaTens, HaX0AAIEr OCA B JIOIKe, NPeAbIIYLUIHH CIy-
yall IpPOJONHKAaeT CylLeCTBOBATh, MeM Iy TeM Kak [NA HabGnojaTeld, HaX0-
JfllerocA Ha Gepery, CKOPOCTH MapoB Gy YT A0 yAapa COOTBETCTBEHHO 2v
u 0, a mocne ynapa 0 u 2v. Takum obpa3oM, ynpyroe Teno, yaapHBIIHCh
0 Jpyroe Tello paBHOH Macchl, HaXoJAlleecHd B NOKOe, COOOLUIAET eMYy BCIO
CBOIO CKOPOCTB U caMo INociie yapa ocTaeTcs B Iokoe. Ecnu coo6muTh noa-
Ke MPOHU3BOJLHYIO CKOPOCTh %, TO [JIA HaONMofaTend Ha Gepery CKOPOCTH
10 yaapa 6y1yT cOOTBETCTBEHHO u+ v U © — v, a [Ioclle yaapa 4 — v U %+ .
Tar wak v + v U 4 — v MOTYT UMETh NPOUIBOAbHblE 3HAUEHUA, TO MOM-
HO yTBep:#AaTb, YTO PaBHble YNPyIUe Macchl, YIapUBIIMCh APYT O ApYyTra,
00MeHUBAIMCA CBOUMHU CKOPOCTAMHU.

Pucynor ua counnenus I'oiirenca «De percussione»

Kar pokasan yme l'anuneil, Benuuaiiimee nokosueect
Telno MomeT ObITb NMPUBEIEHO B [BUMEHHE yIapoM Mellb- 1m M
yaiimero Tena. ['oiirenc #e foKa3biBaeT, YTO NpubiUMNceHUe Q Q
70 yaapa 4 ydaeHue Tela mocie yjaapa IPOUCXORUT ¢ 0d- P o
HOU u motl #e omHocumeawvHoll ckopocmuio. Ilyctb Teno m
yaapfieTcd o MOKOALIeecA Telo ¢ Maccoit M, KOTOpOMY OHO
U cooblIaeT B yaape HeolpeleleHHYIO ellle CKOpPocTh w. 1A [orasaTenbeT-
Ba cBoero npasuia ['loiireHc NpuHUMAET, YTO NPOLECC NPOUCXOJUT B JNOJ-

Ke, KOTOpasf CO CKOPOCTEIO % asusetcA oT M r m. Hauanbuble chopocTH

Puc. 160
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6yoyT Torga v — % n —¥ a KoHeuHble CKOPOCTH T H +%. Tak Kak Be-

JUYHHa CKOPOCTH MAacchbl M ne H3MeHH/IaCb, 8 NI3IMEHHUJICA TOJbLKO ee 3HAaR,
TO U B CROPOCTH MaccChbl m AOoJ#HeH H3IMEeHHTLCH mMoAbK0 3HaAK, eClH IIpHU
yoape ynpyrux Tejl MHUBaf CHjaa He IIpolajaet. BCJIB,[[CTBI/IB 3TOro KOHeY-

Hble cKopocTH 6yayT —(v — ) u —1—%. Takum o6pa3oM, OTHOCHTeNbHad

2
CROpPOCTB HpI/Iﬁl'[I/I}HeHI/IH oo ylapa Ha caMOM Jejle paBHa OTHOCHUTEIbHONU

CKOPOCTH yJaieHHA Nocie yaapa. Kak 6b1 HM M3MeHHIach CKOPOCThb Teja,
MOMHO BcerJla MpH HOMOLIK GUKLOUK IBHMEHUA NTOOKH CUHTATH BElTHUHHY
CKOPOCTH [0 H IOocle yJapa, He3aBHCHMO OT ee 3HaKa, He H3MeHHUBIIeHCH.
TakuM o6pa3oM, IPaBUIO 3TO UMeeT o0lee 3HAUEHHE.

Ecau cranruBaoTes gBe Macebl M U m co cKkOpocTAMH V U v, o6pamHo
NPONOPUUOHAAbHBIMU Maccam, To Macca M oTcKaKHBaeT co cKOpocThio V,
a Macca m — O CKOpocThi0 v. EcnH JomycTHM, YTO cKOpOCTH Hocle yaa-
pa 6ymyTt Vi u vy, TO Bce e ocTaeTcA, COrTAacHO NpeAblgylleMy HPaBUIY,
V + v = Vj + v; U, cornacHo npaBUIy MHUBBIX CHI,

MVZ_,’_m’UZ :MV12+m'U%

2 2 2 2 7

Ecau npumem, uto v; = v + w, To Vi = V — w, a cymma 6ynet

MV?  mol  pMv? | ome? w?
R ) +(M+m)7.

PaBencTBO MoeT GLIThL BOCCTAHOBAEHO TOMLKO TOrJa, KOorja NMpHUHU-
MaeTcA, uTo w = (), yeM U 060CHOBLIBaeTCA YIOMAHYTOe npaBuio. ['iofirenc
JOKa3bIBaeT 3TO KOHCTPYKTHUBHO, CpaBHEHHEM BO3MOHBIX BBICOT NOAHATHA
Tel 0 | mocle yaapa. Eciau ckopocTH yaapa He 06paTHO IPONOPLHOHATLHEI
MaccaM, TO 3TO YCJIOBHe MOeT ObITh c03/1aH0 PHUKLIKeH cOOTBETCTRYIOIIEro
JBUKEHHUA JTOJKH, TaK YTO [IpaBHJO 3TO OXBaThbIBaeT KaKOil yrogHo IpoH3-
BOJBHLINA cayuai.

IIpunuun coxpaHeHus HBOH cuabl Npu yaape Ten ['ioiireHc BbIcKka-
3bIBAET B OAHOM M3 MOCHeJHHX cBOMX monoenuit (11), koTopoe oH mocaan
JonpgoHckoMy 0fIIecTBY HECKONBbKO II033€e IPYTHX, XOTA 3TO HOJOMeHHe,
HECOMHEHHO, JeUT y#e B OCHOBE NMpeJbIIyIINX.

6. Rorga ™Mbl mpucTymaeM R HM3y4yeHMIO Karoro-uubyngs mpouecca A,
HoJoieHNe Hallle MO#eT ObIThL ABOoAKoe. MomeT clyuuThbesA, UYTO Mbl 3HAMU
yite 3MeMeHThbI ero u3 japyroro npouecca B. Torpa usyuenue mpouecca A4
npejacTaBiafeT co60il TOMLKO NpHMeHeHHe U3BECTHLIX HaM y#e IPHUHIUIIOB.
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Ho MomeT ciayuuTbCA W TaK, YTO MBI Hayalu uccleJoBaHWe Tpollecca A
U, Tak Kak NPHPOIa BIOJHE 0JJHOPOJHA, BO3MOKHO YCTAHOBUTD 3TH NMPUHITH-
MBI JMIIL Ha 3TOM npoiiecce A. Tak Kar mpoiieccsl yiapa Tea 6blIx U3y UeHbl
OJTHOBPEMEHHO ¢ [pyTHMH MeXaHH YeCKUMH MPoIleccaMy, TO JeHCTBUTEIbHO
B paclopfAMeHHH HccldejoBaTelell oka3aanuch 06a MeToja O3HAHHUA.

IIpe#ige Bcero Mbl MomeM y6eIUTHCA B TOM, YTO Mpollecchl MPH yaape
Tel MOTYT OBITh BhIACHEHBI ¢ ToMollbio npuHIiunoB HeioToHa, K ycTaHoB-
JeHHIO KOTOPBIX H3yYeHHe 3THUX MPOI[eCcCOB, NMpaB/a, cofeilcTBOBal0, HO KO-
TOpBIe BOBCE He MOKOATCA Ha OJIHOi 3Toil 0CHOBE, U ¢ TIOMOIIbIO MUHUMYyMa
Ho6020 onibiTa. HOBBI# ONBIT, He CTOAWIMI B CBA3Y ¢ npuHIunaMu HeioToHa,
YYHUT Hac TOAbKO TOMY, UTO CYWECTBYIOT Teja Heynpyeue u ynpyeue. llep-
Bble H3MEHAIOT CBOIO GOpPMY NOA JeHCTBHEM [aBIeHHA U C NMpeKpalleHHeM
9TOTO JaBlIEHUA He BOCCTAHOBIAIOT ee; BO BTOPBIX Kaxcdoll gopme meaa
COOTBETCTBYET BCerjla onpededeHHds CUCTeMa [JaBlIeHHA, TAK UTO Rajoe
H3MeHeHHe GHOpMBI CBA3AHO ¢ M3MeHeHHeM JaBleHHUA H Hao0opoT. YIpyrue
Tella BOCCTAHOBIAOT cBolo ¢hopMy. CHIIbI, H3MeHAIOIHe GOPMY Tell, HAuu-
HaIOT AeiCTBOBATh TOABKO MOCHEe TPHKOCHOBEHHE K HHM.

PacecMoTpuM fBe Heympyrue Maccel M W m, JBHMAYIIHECA COOTBET-
CTBEHHO co cKopocTAMH V U v. Korja oHH B3aHMHO colpHKacaloTCcA ¢ 3TH-
MH HepaBHBIMHU CKOPOCTAMH, TO B cucTeMe M, m npoGymJal0TcA BHYTpeH-
HHe CHIBI, uamerawujue gopmy mea. CHIBI 5TH He H3MEHAIOT KOJAHMYECTBA
JABHKEHHA M He MepeMellaloT Tak#e [eHTpa chucTeMbl. C ycTaHOBIeHHEM
pPaBHBIX CKOpPOCTeil M3MeHeHHA HOPMBI NMPeKpallaloTCA B B Heynpyeuxr Te-
Jax HcyYe3amT U3MeHAKIKe GopMy Tel ciibl. OTciofa cleyeT, UTo obliad

CROPOCTh u IBHAEHHUA TeJl Iocjie yaapa MoMeT OLITH ToJqyvYeHa N3 ypaBHe-
MV + muo
M4+ m
JomycTHM Temephb, YTO MBI HaGiaioJaeM Tpollecchl MPH yaape Ted, He

3HadA emle npuHuNoB HeloToHa. MBI 0ueHb CKOpO 3aMedaeM, UTO MPH yaape
MMeeT 3HaYeHMe He TOIbKO CKOPOCMb, HO ellle dpyezoil NIpU3HAK Teda (Bec,
THMECTb, Macca, pondus, moles, massa). Rak ToabKo MBI 3TO 3aMeTHM,
HaM He TPY/JHO pa3pemuTh NpocTedmuil cayvail. Ecaun aBa

Tella PaBHOTO Beca WM PaBHOM Macchl CTAIKHBAIOTCHA € paB- @-» <-@
HBIMH H MPOTHBONOMOMHBIMH CKOPOCTAMH, €CIH Jajlee OHH ™M m
nocie yaapa He paccTawpTcA 6ojee, a OdyYaOT OJHY O6IYIO
CKOPOCTDb, TO €AHNHCTBEHHAA OOHOIHAYHO ONpeeleHHad CKO-
pocTh mocsde yaapa ectb ckopocTh (. CTOMT HaM 3aMeTHTBh, YTO Ipolecce
ylapa 3aBHCHUT TOJIBKO OT PAIHOCMU CKOPOCTEH, T. €., clel0BaTelbHO, TOIb-
KO OT OTHOCHTEIBHOHW CKOpPOCTH, UTOOBI MpPH MOMOIIH GUKIUH JBIMEHUA

HUA: Mu+mu= MV +mv nin u = , T.e. o paBuiy Wallis’a.

Puc. 161
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cpelbl, KoTopafl, coriacHo HalieMy ONLITY, Ha Jelo BIHAHUA He UMeeT,
MBI Ge3 TpyJa MOTIM M3YUUTh U Apyrue ciyuau. [laf paBHBIX HEYIPYIHUX
Mace co CKOpocTAMH v u (0 MIM v ¥ v' cKopocThb Nocle yjaapa 6yjer

(N1

1
v v .
HIN +— Camo coboit pasyMeeTca OJHAaKo, UTO BCE 3TH pacCcy#JcHUA

BO3MOMHEI TOABKO TOorja, Korjga Mbl M3 OIIbITaA Y€ 3HAcM, omieeo BCe 3a-

BHUCHT.
» )%
v H
® @ b

Puc. 162 Puc. 163

YToOLI MBI MOTIH HepeﬁTI/I K MaccaM HepaBHBIM, Mbl JOMMHBI Yie
3HaTh M3 OIIBITA HEC TOJIBKO 80061148, 4YTO Macca uMeeT 3jech BIMAHHE, HO
U KAKx020 poja 3TO BIWAHUC. ECJ’II/I, HallpuMep, CTalKuBalOTCHA [JBa Tela
¢ MaccamMi 1 U 3 u CKOpPOCTAMH v U V, TO BO3MOMHEI 3J€Ch clelylolue
paccysaCHHUA. Mur BbIJCIHACM H3 MAaccChl 3 Maccy 1 u 3acTaBiafAeM cHauyana

CTOMKHYThCA Macchl 1 1 1; peayIbTUpYIOmARn CKOPOCTh GyaeT = —; V. Tor-

Ja Mbl UMeeM erie Maccy 1 +1 = 2 U Maccy 2 co CKOPOCTAMHU
KOTOpbIE, CTONKHYBIIMCH, COTIACHO TOMY e NPUHUUIY, JaiyT CKOPOCThb

v—;V uv,

v+V
2 Vi3V g3y

2 4~ 143"

PaccMoTrpum ente Gonee obmumii cryvaii. BosbmeM Macerl m u m/, Koto-
pble Ha puc. 163 u3obpameHbl B BUIE TOPU3OHTANBHBIX U MPONOPIHOHATD-
HBIX 3TUM MaccaM JuHHii. COOTBETCTBYIONME UM CKOPOCTH ¥ U v’ HaHeceM,
KaKk OPIMHATEL, K COOTBETCTBYIOMMM dacTAM Macchkl. Eean m < m/, To MBI
BhIpe3aeM cHauana u3 m' yacTh, paBHYIO m. Maccel m ¥ m gaioT Maccy 2m

v+
2
Hogo6HBIM #e 06pa3oM MEI IOCTYIIaeM ¢ ocTaTKoM m' — m. MbI BhIpesaeM

M3 Macckl 2m dacThb m' — m U NoxydaeM Mmaccy 2m — [m — m'] co cuxo-

CO CKOpPOCTEIO

, YTO U U300pameHo Ha GUrype MYHKTUPHOH NTUHUEH.
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pPOCThIO TU oy Macey 2(m — m') co cropocThio . NogoBHBEIM

2 2
me 06p830M MBEBI MOKEM IpPOJOM:KarThk Aallbllie, IMoKa He MOJIy4YHM OIA Bcel

Maccewl m~+m’ 00Hy u my sce ckopocTh u. KOHCTPpYRTHBHLIR MeTo/, H306pa-
JKEHHLIH Ha PHCYHKE, 0YeHbL ACHO MOKA3LIBAET, UTO MPH 3TOM CYyIIecTBYeT
ypaBHeHHe moBepxHocTeil (m +m/)u = mv +m’v'. Ho HeTpyHO 3aMeTHTD,
YTO BCE 3TH PACCy#/JEHHA BO3ZMOMHEI TOMLKO B TOM cilydae, KOrja Ha oc-
HOBAHHH TOTO HJIH APYTOro OTBITA Yikie H3BECTHO, UTO peilaioujee sHavenue
HMeeT 37ech cyMMa mv + m'v’, T.e. $opma BIUAHHUA MAacchl m H CKOPOC-
TH v. EcliH XoTAT oTKkazaTheA oT npuHnunoB HbioToHa, To Heaban obotimucy
6e3 IPYTHX CNeNHalbHBIX JaHHLIX OMBITA O 3HAYEHHH 1M, PABHOIEHHEBIX 110
CBOEMY 3HAYEHHIO ¢ TeMH TPHHIIHIAMHU.

7. Ha ocHoBaHHH TeXx e npuHUuNoB HrpioToHa MoskeT GLITL BLIACHEH
nporece npu yaape ynpyzur Mace. CTOHT TONLKO 3aMETHTE, YTO UiMeHeHue
Popmebl YyIPYTHX Macc BEHI3LIBAET TECHO CBA3AHHLIE ¢ HTHM CHILI, 80CCMA-
nosagiouue amy gopmy. llanee Mpu NPHKOCHOBEHHH Tell HEPABHON CKOPOCTH
BO3HHKAIOT YpaBHHBAIOIIHEe CKOPOCTH CHJLI, HA KAKOBOM (hakTe OCHOBAHA,
Tak HasbIBaeMaf, HEMpPOHHIAeMocTh Tell. Korjla cTankHBalOTCA BE YIpYy-
rue Macchl M, m co ckopoctaAMH C, ¢, To HacTynaeT H3MeHeHHe HOPMBI,
KOTOpOe 3aKaHUYHBAETCA TONBLKO TOr[4, KOTJa CKOPOCTH CTalH PABHLIMA.
Tak Kak MBI HMEEM €710 C BHYTPEHHHMH CHIAMH H KOMHYECTBO JBHAKEHHA
MO3TOMY OCTAETCH TEM e, a U IBUKEHHE EHTPa TAMKECTH He H3MEHAETCA,
TO B 3TOT MOMEHT 00MaA CKOpocTh ByaeT

u:MC—i—mc
M+m

Yupyrue Tena BOCCTaHOBIAKT CBOIO POPMY, a B ClIyYae Tel COGePULEHHO
Ynpyeux CHoBA [EACTBYIOT Te e CHILI (B Te ke 3MeMeHThl BpeMeHH H C Te-
MH K€ 3JMeMeHTaMH MyTH), HO B 06paTHO| mociegoBaTelbHoCTH. [losToMy
Macca M (ecniu OHa yaapfeTcA 0 MacCy 1) CHOBA HCILITHIBAET IOTEPIO
ckopoctd C' — u, a Macca m CHOBa BLIMTPLIBAeT CKOPOCThL 4 — c. Benep-
CTBHE 3TOr0 MBI IOCJie yAapa moiydaeM AJd cKopocTedl V, v BLIpameHHA
V=2u—Cwuv=2u—cumm

V_MC+m(2c—C) _ mec+ M(Q2C —¢)
N M+m P T M+m ’

Ecnu npumem B 3Tux dopmyrax M = m, to nonyuum V = cu v = C,
T.e. MPH paBHBIX Maccax o6MeH ckopocTell. Tak kak ANA cHeLHANbHOTO
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cayyvas % = f% Ut MC + me = 0 1 u takme = 0, TO OTCIOAa CIACAYCT,
yro V = 2u —C = —-Cuv = 2u — ¢ = —¢, T.€. B 3TOM clIyyae Mac-

Cbl OTCKAKHMBAIOT JAPYT OT APYra ¢ TeMH ke (HO TOIbKO MPOTHBOMOIOMHO
HaNpPaBIeHHLIME) CROPOCTAMH, C KOTODHIMH OHH CTamKHBaloTcA. [Ipuban-
#eHue AByX Mace M, m co ckopoetaMu C, ¢, IPUHAMAEMbIMH 38 NOAONCU-
me.bHbie, €CIM OHY HANPABICHBI B 001y U MY Jce CTOPOHY, MPOMCXOAHUT CO
ckopocThio C — ¢, a ynaieHue — co cKopocThio V — v. Takum o6pasoM,
uz3 V= 2u — C, v = 2u — ¢ MbI ceiiuac xe noayyaeM V — v = —[C — ],
T.€. OTHOCHTEALHAA CKOPOCTH MPUOMMMEHNA B ylaneHud ux pasua. [loab-
3yfch BbipameHUAMH V = 2u — C' n v = 2u — ¢, Mbl OUeHb JETKO MOy YaeM
TaKKe clefylomue IBa YpaBHEHHA:

MV +mv=MC + mec,
MV? + mo? = MC? + md.

Hrar, xoautecmso dsuxcenus 10 U Nocle yaapa (CU4MTas B OJHOM M TOM
e HANpaBIEHHM) OCTAETCH PAGHbLM W CyMMA JCUBbLT CHI [0 U Tocie yia-
pa Tome ocTaeTcA pasuoll. Tak MBI MOMYYHIH Bee mojoxeHUA [toiireHca,
HCX0JA U3 ToukHd 3peHHA HrioToHa.

8. Ecau 6y aem paccMaTpHBaTh 3aKOHBI yapa Tel ¢ TOUKH 3peHuA ['1oit-
reHca, HaM NMPHJETCA Mpee BCero MPUHATHL B cooOpameHHe cleayiollee.
BricoTa NOAHATHA NEHTPa TAMECTH KakoH-HUOY Ih CHCTEMBI Macc ONpe/es-
ercA muBoit cunoit Y, Y muv?. Beerna, norna cosepuiaemes pabora, T. e. Kor-
Ja Macchl JBHTalOTCA B HaNpaBIeHUH JeHCTBUA CHI, CyMMa 3Ta Bo3pacTaer
Ha BeJIHUYHHY, PaBHYIO coBeplleHHo#l pa6ote. HampoTus Toro, xKorja cuc-
TeMa Macc ABHMKETCA B HampaBleHHH, 00PaTHOM HAaNPaBIeHHIO AeHCTBHA
CHII, KOT[a OHa, BhIpaMafAch KPaTKoO, noatoujaem paboTy, TO 3TO NPUBOJUT
K YMeHBUIEHHIO 3TOH CYMMBI Ha BeIHYUHY Toil paboThl. TakuM oGpaszoM,
NoKyfaa anrebpanyecKas cyMMa TOTJOIMIEHHOW W coBeplleHHO# paboTh He
M3MeHAeTcH, cyMMa 7, > muv? Tome ocTaeTcA 6e3 M3MEeHEHHA, Kakue Obl
IPYTHe M3MeHeHHA HH MPOHU30IIAH B cHcTeMe. IlppuHHMas, 4To cBoilcTBO
CHCTEMBI Tel, HalJeHHOe UM INPH UCCACJO8AHUL MAAMHUKA, CYIIECTBYET
U npu ydape, I'oiiredc noneH ObLT ceffuac e 3aMeTHUTh, UTO CyMMa KH-
BBIX CHJI JI0 M TOCIe yaapa ocTaeTcA odHotl u moil sce. 6o mpu B3anMHOM
H3MeHeHHUH GOPMEBI Tel CHCTeMa Tel nozaoujaem Ty e paboTy, KOTOpYIo
OHa cosepliaem, Korja pexHAA hopMa Tesl BOCCTAHABIHUBAETCH, €CIH TOIb-
KO TeJla Pa3BHBAIOT CHIbI, COBEPIIEHHO OTpeieleHHbIe HX GOPMOH, eCIH OHH
BOCCTAHABINBAIOT CBOIO GOPMY ¢ TEMH e CHIaMH, KOTOpble GBUIH MOTpa-
YeHBI JIA HU3MeHeHHA 3To# ¢opmbl. UTO MPOHCXOJUT MOCTeJHEe, MOHHO
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Y3HaTh TOJILKO U3 cneyua.aviozo onvima. CyllecTByeT 3ToT 3aKOH TaKske
TONbKO [A1A, TaK Ha3bIBAEMBIX, CO8EPUIEHHO YIPYTHUX Tedl.

U3 »Toii TOUKM 3peHHA cefiyac e BHITEKaeT 00JAbINAA YacTh 3aKOHOB
yiapa ten I'ofireHca. PaBHble Macchl, cTaTKUBaIOLIKECH ¢ PABHBIMH U IPO-
THBOIOJOMHBIMH CKOPOCTAMH, OTCKAKHBAIOT APYT 0T ApYyra ¢ TeMH e CKO-
poctAMHU. CKOPOCTH TOrZa TOJAHKO OJHO3HAYHO ONpejeleHbl, Korja OHU pas-
Hbl, 1 OHH COOTBETCTBYIOT IPABHIY MHUBBIX CHJI TOJbKO TOrJa, Korja OHH
J0 ¥ Iocle yJapa oCTalOTCA O0HUMU U memu dce. [laiee ficHO, UTO eciH
0JHA M3 JBYX HEPaABHBIX Macc NpPH yAape H3MeHAET TOAbKO CBOIl 3HaK, HO
He CKOPOCTh, TO TO € caMoe NPOHCXOJUT H ¢ ApyTroil maccoit. Ho Toraa
OTHOCHUTeNbHaA CKOPOCTb yJaleHHA Ted ApPYr OoT Apyra Iocie yjiapa pab-
Ha CKOPOCTH NPUOIMMEHUA UX IPYT K ApPYry Ao yaapa. Ramieifi npous-
BOJBHBIN clydait MomeT 6bITh cBelleH K artomy. Ilyers ¢ M ¢! cyTh mpo-
H3BOJBHBIE N0 BEIHUHMHE M 3HAKY CKOPOCTH Macchl m [0 W Hocie yaapa.
Mp1 npuHHMaeM, 4To 6cA CHCTEMa MOMYYaeT CKOPOCTh 4 TAKON BETHMUYHHBI,
C — Cl

2
TH TaKYIO CKOPOCTb NepeMelleHHA CUCTEMEI, IPU KOTOPOl CKOPOCTh 0dHOU

Macchl MEHAET Mo.4bko CBOH 3HaK, M, TAKUM 06pa3oM, IpaBHJIO OTHOCHUTE/b-
HO CKopocTel NpUOAMMEHNA U yAaJdeHHUA Teld uMeeT obllee 3HaUeHHUe.

CroeobGpasHbiil xoa uaell ['roifireHca He NpejacTaBiAeT BIOJHE 3aKOH-
YEHHOI'0 3aMKHYTOI'O LIeN0ro, X M03TOMY OH BBIHY#JEH TaM, I'l€ Yclo6us
CKOPOCTH yJapAIOLIMXCA MacCc HeM3BECTHbI 3apaHee, 3aMMCTBOBaTh HEKO-
Topble Bo33peHUA U3 xoga ujaedl lanunea—HrioToHa, Ha YTO MBI YKa3bl-
Balu yme Bbliie. Takoe 3aMMCTBOBaHMe IOHATHI Macchl M RoJAKMYeCTBa
ABMIKEHHH 3aKjII04YaeTcA y#e, XoTA M He OTKPBhITO BbICKa3aHHoOe, B IIpa-
BHJIE, 110 KOTOPOMY CKOPOCThb BCAKOH yaapfouleiicd Macchl MEHAET TOJbKO
CBOWl 3HaK, eciM [0 yjapa % = —%. Ecau 651 oH 3axoTen orpaHUYUTHCA
TOJALKO CBoel cBoeoOpasHoil Toukoil 3peHusA, ['IOWreHe BpAA MU Haulea Gbl
3TO IPOCTOE NPaBUJIO, XOTA OH K CyMeJs Hal/leHHOoe y#e NpaBUJIo ebieecmu
no-ceoemMy. B aTom crmyuae cKopocThb w4, BCIEICTBHE PABHBIX H NPOTHBO-
NOJIOAHBIX KOJAMYECTB JABHMHEHHA, NOCAe U3MEHEHHUA (POpMBI paBHa HYJIO.
HKorpa dopma Ten cHoBa BOCCTAHOBIAETCA M COBEpINAeTCA Ta e paboTa,
KOTOPYIO CHCTEeMa paHbllle NOIJMoTHIa, TO 80CCMAHOBAAIMCA MMe e CKO-
POCTH, HO C ofpamubimu 3HAKaMH.

JTOT e cneyuatbHylll caryyail NIpeJcTaBIAeT TaKkme U cayvail ofujuil,
€C/IM NpeJcTaBUTh cebe BCIO cHCTeMy obaajaruleil ellle U CKOPOCThIO ne-
pemewgerus. llycts ynapAmmueca Macchl u3oopamensl Ha puc. 164. Ilycts

yto u+¢ = —(u+c') nam u = . TakuM oGpa3om, Bcera MoMHO Hail-
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Macca M = BC u macca m = AC, nycTh cOOTBETCTBYIOIHE CKOPOCTH
6yayr C = AD u ¢ = BE. Mu onyckaem nepnergukyiap CF uHa nu-
Huio AB, u npoBogum uepe3 Touky F nuumio TK, napanienbuyio k AB.

C - C -
Torpga ID = u, KE = u Ecan maceet M u m cTrankuba-
M+m M+m
1oTcA co ckopoctaAMu ID u KE u Bceil cucTeMe BMecTe ¢ TeM co00IIaIOT
m(C — ¢c) M(C —c¢) MC +me
CHOPOCTE Mim T Mam M+m

To HabnlofaTenb, dsuzaoujulics co CKOPOCThIO %, BUIUT CReyudabHbil ciy-
yail, a HabmoJaTenb, ocmanwulicas 6 nokoe, BUAHT 0o6wjuill coydail ¢ mpo-
H3BONBHBIMHU CKOpPOCTAMHU. BEIBeeHHEIe Bhille 06mue ¢dopMyIEl yaapa Tel
MONYyYalOTCA ceifyac ke U3 3TOro Bo33peHUA. Mbl HaxoAum

V:AG:C_gm(C_C) _ MC+m(2c-0)

M+m M4+m
M(C-¢) me+M(2C —c)
v=BH=c+2 = .
M+m M+m
B ocHoBe m1og0TBOPHOTO MeT0a MHHMBIX JBH-
D /,~H sweHMil 'lofireHca NeMHT Ta MPoCTaA MbICIb, YTO
E,/’/ Tena 0e3 pasnocmu CKOpocTel He MOTYT AeHcTBoO-
[ e \K BaTb Jpyr Ha Apyra uepe3 ymaap. Bce cunwl ypapa
(Ii _________________ 0GyCIIOBIEHbl PAa3HOCTAMH CKOpocTed (Kak Bee meil-
CTBHUA TeMJI0THI 00yCIOB/EHbl pa3HOCTAMH TeMIiepa-
A B Typ). Tak Kak Bce CHIBI B CBOIO o4epellb oMpeaeis-

I0T He CKOPOCTH, a TOJbKO U3MEHEHUA H, clle[JoBa-

Puc. 164 TeNbHO, ONATh-TaKK TONBKO Pa3HOCTH CKOPOCTEH, TO

AICHO, YTO B ABJEHHUH y/apa Bce CBOJUTCA TOIBKO K

pasnocman ckopocteil. [lo oTHOMEHHIO K KAKUM TeslaM CKOPOCTH OLeHUBa-

1oTcA Ge3pa3nuyuHo. B AeficTBHTENBHOCTH MHOTHe ClIydad yjgapa, KOTOPEIE

HaM BCJEJCTBHE HeJOCTaTKa B YIpaMHEHHUH KamyTcCA ClIydYaAMH pas3iny-

HBIMH, TpH Gollee TIIATENbHOM HCCIEOBAHHM MPEACTABIAIOTCA, Kak OJuH
ciyyaii.

He vMeeT HMRAKOrO cMbIC/Ia B OTHOLMIEHUH 00HO20 MOABKO Tela U CIO-
coGHOCTh [eHCTBHA ABMMYILIETOCHA Tela, 0e3pa3nuyHo, U3MEpAIOT JU 3TY
NOC/IeHION0 MPY IOMOIIM KOINHYECTRA IBMMKEHHA (coo6pa3yAck ¢ BpeMeHeM
OEACTBHA) MM MpPH TOMOIIK #MBOH cHIBI (coofpasydAch ¢ MyTeMm jJeicT-
BuAA). OHa monydaeT CMEICH TOJBKO TOr/la, KOrJa Ciofa NMPHCOeIHHAETCH
ellle BTOpoe TeJo M Torjla B IepBOM cilydae MMeeT pelllalolllee 3Ha4YeHHe
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pa3HocTh CKopocTell, a Bo BTOpOM — KBajlpaT 3Toil pasHocTH. Ckopocmb
npeqcTaBideT HeKOTOPbIH PU3NYecKUl yposeHs, IOJ0OHO TeMIlepaType, I0-
TeHlIMaAbHOH OYHKIUU U T. [.

Henn3a ne 3aMeTHThb, YTO TOT e ONBIT, K KOTOpoMy npuBenu ['ioit-
reHca ero HccieJoBaHUA HaJ MaAgTHHKOM, OH MOI NIONY4YUTh cHavyajaa M H3
HaOMOeHUH NponeccoB yaapa Ted. Bce geno cBOgUTeA K TOMY, YTOObI 60
ecex armax no3Hamsy o0HU U me Jce dAeMeHmibl, UIH, eclIH YTOaHo, B AaH-
HOM (haKTe CHOBA HAXOAHUTh 3JIEeMeHThI ¢paKTa Jpyroro, y#e ussectoro. Ho
U3 KaKHUX $HaKTOB UCXOJAT, 3aBUCUT OT UCTOPHYECKHUX CiaydailHocTeil.

9. 3aKOHYHM 3TY TJaBy ellle HeKOTOPBIMHE, 6ojiee OGITUMH 3aMedaHuA-
Mu. CyMMa ko.autecms ABUKEeHHA cOXpaHAeTCA NPH yaape, H IPHUTOM, Kak
IpH yaape HeYIpyrux, Tak U NpH yaape ynpyrux Teia. Ho 3To coxpaneHue
He NPOUCXOAUT 8MoaHe 8 cmbicie [erapma, KOTUYECTBO JBUMEHUA OIHOIO
Tejla He yMeHbIlIaeTCA HACTOIbKO, HACKOJABKO BO3pacTaeT KOJIUYECTBO JBU-
MEeHUA IPYTOro Tena, Kak 3T0 BrepBbie 3aMeTua [Noiirenc. Ecau, nanpumep,
JBe paBHble HeYIIpYTHe Macchl CTAIKUBAIOTCA ¢ paBHBIMH K IIPOTHUBOINONOM-
HBIMHM CKOPOCTAMHM, TO OHM 00e TepAIOT Bce CBOE KOJIHWYECTBO JIBUMEHHA
B cMbicie Jlekapra. HanpoTus Toro, cymMMa KoJlHW4YecTB ABUMEHHA COXPaHA-
eTcA, eCli CYUTAIOT BCe CKOPOCTH 6 0JHOM HANPAGAeHUL TIONOMUTENbHBIMH,
a B IPOTHBOIOJOKHOM HallpaBJeHHH — OTpHUIlaTelbHbIMH. B 3TOM cMblcie
NOHATOe, KOJNYeCTBO JABH#EHHNA coXpaHAeTcA BO BceX claydafX.

CyMmMa Jcusblr cu.n U3MeHAeTCA MPH yaape HeyNpyrHX Mace, HO ocTa-
ercA 0e3 M3MeHeHHMA NpPH yjaape abcONIOTHO YIPYTHX Macc. YMeHbllleHHe
MUBBIX CUJ, HacTylamlllee IpH yaape HeYIpYyTHX Macc WK BOoblle Korja
CTONKHYBIIMeCA Teja Ilocie yaapa ABUraloTcs ¢ 0b11ell cKOpoCcThIO, ONpee-
autp He Tpyauo. Ecau M, m osuadaior maccel, C, ¢ — €OOTBETCTBYIOLINE
CKOPOCTH [0 yaapa, u — 00llad cKOpOCTh IIocie yjaapa, TO OTepA #HBON
cunbl GyeT

Laro? + Line? - l(M + m)u?. (1)
2 2 2
T _ MC+mec
aK KaKk ¥ = ————, TO 3Ta [I0Tepd MOeT ObITH BhIpaeHa B cleJyIo-
M+m
e gopme: MM—_:”m - (C — 0)2. HKapHo BeIpa3ua 3Ty HOTepIo B cledyioLlei
popme:

1 2 1 2
EM(C_U) +§m(u—c) . (2)
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Ecnu BuiGpaTh 3Ty Nocnentioo dopMy, To B Yy M (C—u)? u B Yym(u—c)? ne-

TPYAHO Y3HATH #UBbBIE CUIBL, CO3/IaHble padomot snympenHux cui. Takum
06paszoM, MoTepA B #UBOH CUle IPU yaape cOOTBETCTBYeT pabGoTe BHYTpeH-
uux (Tak Ha3LIBAEMLIX, MOJEKYIAPHEIX) cui. Eciun coeanuuTh suanom pa-
BeHCTBa 06a BLIpamenua 1 1 2 U NPUHATL B cooBpaxenne, uto (M +m)u =
= MC + mc, To nonyuaetrca ToxaecTBO. Bripamenne RapHo BamHo a1A
OlleHKM TIOTepb MpH yjape yacTedl MallluH.

Bo Bcex Hamux paccy#/IeHHAX Mbl paccCMaTpPHBAaIHU yIapAIOLIHecHA Mac-
Cbl, KAK TOYKM, KOTOpBIE JBUIAIOTCA TOTLKO B HAMpaBIeHUH COeUHAOLIEH
UX TUHMHM. ITO YUPOIIeHHEe JOMYCTUMO, KOUJa NEHTPhbl TAMECTH U TOUKA
COTPUKOCHOBEHMA YAApAIOUIMXCA Macc lemaT Ha OJHOM MpAMON THHMH,
T.€. MpH, TaKk HA3bIBAEMOM, NleHTpanbHOM yaape. HcciegoBanve, Tak Ha-
3BIBAEMOT'0, SKCYCHMPUYECKk020 yaapa HeCKOIbKO ClIoMee, HO He MPEeACTaB-
afeT 0co6Oro MpUHIMMUANbLHOIO UHTepeca. MHTepeceHn 3/iech elle BOMpoc
IPYTOro poja, KOTopblil 3aHMMan yme Wallis’a. Koraga kakoe-uu6yap Te-
70 BpallaeTcfi OKOJO OCH M JBUIKEHHE ero BAPYI TOPMO3UTCA 3aJepHiKon
KakoH-HUGYAbL TOYKH, TO CHJIA ylapa B 3aBHCHMOCTH OT TOJOMEHHA (pac-
CTOAHHUA OT OCH) 3TOI TOUKH pasinyHa. ToOuKy, B KOTOpPOH cHiIa yaapa Hau-
6onbian, Wallis HasbiBaeT yenmposm ydapa. Eciam 3agepmaTh HMEHHO 5TY
TOUKY, TO OCh He MCIBITBIBAET HUKAKOI0 JaBierue. COBpeMeHHUKH U TOCHe-
AYIOlIKe yUeHble PA3BUIK 3TH MCCIe0BaHuA jlanee, HO 0CTAaHABIUBATHLCA Ha
HUX Mofpo6Hee B HACTOALIEH KHUIe Y HAC HET HUKAKOI'O MOBOJA.

10. PaccMoTpuM ellle B KpaTKUX YepTax 0JHO HHTepecHOe MPHMeHEHHE
3aKOHOB yjlapa Tel, a UMeHHO, onpejleleHue CKOPOCTel GPOIIeHHBIX Tel Mpu
oMol M 6annucTrdeckoro MaatHuka. [lyers Macca M nojBeiiena B kavecT-
Be MafATHHKa Ha JHIIeHHOH Beca M Macchl HUTH. IlyeTh oHa B mojomeHUH
paBHOBecHA BAPYI MONyYaeT rOpU30HTANLHYIO ckopocTh V. OHa noanuma-
€TCH ¢ 3TOH CKOPOCThIO Ha BeIcOTY h = I[1 —cosa] = ‘2/—;, rae [ ecTb giuHa
MafTHHKA, @ — YTOJ OTKJIOHEHHA U g — YCKOpeHHe TAmecTH. Tak Kak
Mem Ay MPOJOMMUTENBHOCTEIO Konebauua T U BennuuHaMu [ ¥ g CyIIecTBY-

eT oTHoleHue T = 71'\/;, TO MBI JIErKO HaX0AUM, uTo V = %\/2(1 — cos @)

U, MOJNB3YACH U3BECTHON reoMeTpHUYecKoil dopMynoH, moryyaeM
2 e
V = 2gTsin 5

Ecnu cxopocTh V monyuaercA oT GpOIIEHHOT0 Tena ¢ Maccol 1m, MpH-
JTeTaWIIEro ¢O0 CKOPOCTRIO v ¥ YAApPAIOUIErocd 0 Tello ¢ Maccoit M Tak, uTo
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noc.e ynapa cKopocTb BO BCAKOM clydae, 6yAb To yIPYTHH HIH HeyIpy-
ruit yaap, craHoBUTCH obwet V, To Torga mv = (M + m)v, uau (ecau m

JOCTaTO4YHO Majo B CpPaBHCHHH C M) v = %V, U cliejoBaTelIbHO,

_2M o
’U—fmgTsmi.

Ecnu MbI He MoxeM paccMaTpUBaTh OANTHCTHYECKH R
MaATHUK, KaKk MafATHUK IPOCTOR, TO paccyJeHHA HalllH,
COr'IacHO HEOJHOKpATHO NPUMEHEeHHLIM yie NDUHLUUIAaM,
TaKkoBEL. BpollleHHOEe Telno m co CKOPOCTHIO ¥ UMeEET Be-
IUMYKHY [BUKEHHMA My, KoTopaf JaBleHHeM p IpH yia-
pe B TeueHHe OYeHb KOPOTKOI'0 BPeMEHU T yMeHbIlaeTcH
go mV. Ilpu stom m(v — V) = pr unu, ecnu V oueHb
Mano cpaBHHTeNBHO ¢ v, mv = p7. OT JONyLIeHUA 0Co-
ObLIX MZHOBEHHWLIT CUl, KOTOPLIE BADYT BHI3LIBAIOT U3BeECT-
Hble cKopocTH, MBI BMecTe ¢ [loHcene oTkaswiBaevcA. Her Puc. 165
MTHOBEHHBIX CUI. BbINK Ha3BaHbI TAKOBLIMM 04YeHb GONb-
iK€ CUIBI, KOTOPLIE B OYeHh KODOTKOE BPEMA BBI3LIBAIOT
3aMeTHbIe CKOPOCTH, HO BO BCEM OCTalbHOM HHYEM He OTIHYalOTCA OT CHI,
AefCTBYIOIKX NocToAHHO. Ecnu cuny, geficTByOIyl0 NpH yaape, HEBO3-
MO3KHO paccMaTpHUBaTh, KaKk [OCTOAHHYIO BO Bce BpeMA ee JefCTBUA, TO
BhIpajieHUe PT OCTaeTCA TOILKO 3aMEeHHUTL BhIpameHHeMm fpdt, a BO BCceM
OoCTalbHOM Daccy#/JeHUA OCTalOTCH Te JKe.

PaBHas cuna, yHHYTOMAaOLaA BETUUNHY ABHKeHHA GPOLIEHHOT0 Tena,
AelicTBYeT Ha MaATHHK, KaKk CHIa NpoTHBoJAeicTBHA. Ecin nyTh JBHMeHNA
GpoiieHHoro Tena (M, cleloBaTelLHO, TaK#ie HApaBleHue 1efHCTBUA CHIH)
[epHeHJUKYIApPeH K OCH MagTHUKA M HaXoJUTCHA Ha DPAcCTOAHUHU OT Hero,
paBHOM b, TO MOMEHT 3To#l CHIBI ecTh bp, BhI3BaHHOE YTIIOBOE YCKOpPeHHe
__ b
Y mr?

Y BLI3BAHHAA B TeYeHHE BPEMEHHU T YIiIoBafA CKOPOCTh
_ o bpr b
S mr? S mr?

CnenoBaTenbHO, MHUBaA CUIA, KOTOPOH JOCTHUraeT MaATHHK M0 UCTEUYEHUH
BpeMeHH T, ecTh

®

1 » 2 _ 1b2m20?
L Yo = Yt
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Baaroaaps sToli #HBoH cUile MaATHUK JelaeT OTKIOHEHHE «; Tak Kak
LEHTP TAMECTH €ro HaXOAUTCA HA PacCTOAHHUH ¢ OT OCH, Bec ero M g moj-
uumaercs Ha a(l — cos a), copepimennan paora = M ga(l — cos o), rarosas
paboTa paBHa ynmoMAHYTOIl #UBOH cuie. CoeINHNB 3HAKOM paBeHCTBa o6a
BhIpameHuA, MEI 6e3 TpyJda ModyvaeM

_V/2Mgad mr?(1 - cosa)
v mb

IIpogoniKuTeabHOCTD KolebaHuA Gy aeT

2
T 2
Mga

IIpuMeHHB H3BECTHYIO reoOMeTpHYeCKYI0 GOpMYIy, HOIYyYaeM

2M .
= %m%gTsm%.

@opMyna BrojdHe aHaidoruuta ¢opmyie 1A Golee MPOCTOro cayuad.
Ha6arogenus, KoTopble NPpUXOJUTCA JelaTh AAA ONpeleleHUA v, KacalTcA
Macchl MaATHHKA U GPOIIEHHOr0 Tela, pacCTOAHUN [eHTpa TAMECTH B TOY-
KU CTOJIKHOBEHHA 06eHUX Macce OT OCH, NPOJOIHMUTENbHOCTH KoleGaHUA H aM-

IVINTYAbI MaAdTHHUKA. B Cl)OpMyJIe cefiyac e MOMHO 3aMETHUTh H3MEpeHHA
2

cKopocTH. Bripamenuna =
M a

HUA m Hu 5, B KOTOPLIX YHC/JAUTE/]Nb U 3HaAMeHaTelb BhIpaMieHbl B eIMHHIax

U sin % CYTbh MPOCThIE UACIa; TAKOBLI e BhIpase-

O[IHOTO U Toro #e poja. Maomureis me gT’ uMeer uaMepenue [t~! u ecTh,
clleJoBaTeNbHO, CKOPOCTh. BamtneTnyeckuit MaaTHHEK H306peTer Robins’om
u onucaH B ero counHenun «New Principles of Gunneriy (1742).

5. lIpuanun n’Anambepa

1. OauuM U3 BamHeHIUX TPUHITHUIIOB, CIYMAIINX I OLICTPOTo U Y106~
HOT'O pellleHHA Yallle BCTpeYalouuXcA 3ajay MeXaHuKH, ABAAETCA MPUHITHIT
n’Anamb6epa. HeclienoBaiuA OTHOCHUTENBLHO HeHTpa KodeOaHui, KOTOPLIMHU
3aHMMa/KCch MOYTH Bce BLIJAIONIHecA coBpeMeHHHMKH ['loiirerca M mocie-
JOBaBIlIMe 3a HHM yueHble, TPHUBEJH K MPOCTLIM 3aMeyaHHAM, KOTOpbLIE
B KOHIle KOHIOB A’AjaMGep U 0606I1INI B cBoeM NpHHIIMTIe. BpocKuM cHadala
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B3[JIA[ Ha 3TH NpeJBapHTeNbHbIe paboTwl. [IoUTH Bece OHH HMeJH B cBoell oc-
HOBe jKellaHHe 3aMeHHTh BbIBoJ ['lofireHca, KOTOpHIl Ka3ancA HeqoCTaTOU-
HO 04es8UdHbLM, IPYTHM BBIBOJIOM, 604ee yGedumeabHoiM. XOTA 3TO HelaHHe
U OCHOBaHO OBII0, KaK MBI YiKe BH/eNH, Ha HedopasymeHul, 06y CIOBIEHHOM
HCTOPHYECKUMH NPHYHHAMH, HAM TeM He MeHee He PUXOAUTCA, KOHEYHO,
coRaleTh O ero pe3yJbTaTe, 0 HO8bLL, NOCTHTHYTHIX Blarofgapa eMy TOYKaXx
3peHHA.

2. CaMbIM BbljaoIUMcA nocie ['oiireHca ocHoBaTeleM TeOPHH IEeHTpa
Konebanuil 6611 Ixo6 Bepuynnu. Eme B 1686 rogy o neiTancA o6bACHUTH
CIOKHBII MaATHUK NpPH MOMOIIM pblyara. ¥ Hero ObIIH OJHAKO HEACHOC-
TH ¥ IPOTHBOpeYHs ¢ Bo3dpeHuamHu ['oiirenca, Ha kotopeie (B «Journal de
Rotterdamy, 1690) o6patun Buumanue L’Hospital. 3aTpyaHeHus ucuesn,
KOr'jla cTalH pacCMaTpHBaTh CKOPOCTH, IOCTUTHYTHIE HE B KOHEYHbie BpeMe-
Ha, a B 6eckoHeHoMmabie YacTH BpemeHH. B 1691 roay B «Acta eruditorumy»
u B 1703 rogy B paborax Ilapumcroit Aragemun xo6 BepHyninu ucnpaBun
cBoIo oHOKY. M31n0KMM 3/lech B CylIeCTBEHHBIX YepTaxX NO3JHeHIINi ero
BBIBO/I.

Pacemorpum BMmecTe ¢ BepHynnu ropusos-

TanbHBI, BpallaeMblil OKOJIO TOYKH A, JHIIEH- B myr X mr A
HbI# Maccwl cTepsenh AB, cBA3aHHbBIN ¢ Macca-

MH m, m' Ha paccTOAHHMAX T, r' OT ToukHM A.
B cBoeil csasu Macchl IBHramwTCA € dpyeumu
YCKOpeHHAMH, YeM yCKOpeHHe cBOOOAHO Naaaio-
Iero Tejla, KAKOBOe YCKOpeHHe cefuac jke Ha-
CTYIaeT, KaK TOJNbKO CBA3b paspyuieHd. TolbKO Ta TOYKa HA HEH3BECTHOM
ellle HAM pacCTOAHUM & 0T A, KOTOPYIO MBI Ha3LIBaeM EHTPOM KolebaHuii,
JIBUKETCA B CBA3U € JIPYTHMH € TeM jKe YCKOpeHHeM, KOTOpOe OHa HMela
Obl OfiHA, T.€. C YCKOPEHHEM g.

Puc. 166

87T

Ecnu 651 macca m ABHUranach ¢ yCHOpeHHeM @ — T W Macca m’ ¢ YCRO-

'

peHneM ¢’ = g%, T.e. eIl OBl eCTeCTBeHHbIe YCKOPEHHA OBIIH NPONOPIHO-

HalbHBI PACCTOAHMAM KX OT TOYKM A, To Maccel, GyAy4M CBA3AHBI, ApYr
ApYTY He npenamcmeosaiu Gol. B neficTBUTENLHOCTH #e B ClIyvae CBA3H

Macca 1n HUCIBITBIBaeT yineps YCKODEHHA g —
<< m << npupaimenne << ¢ — g H, cle10BaTeIbLHO,
(—r)
nepBas << yiep6 cuIbl - mig— @) = g——F—m
U BTOpas << npupatlenne << mip’ —g) = gum’
- .
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Takr rar ezaumodeticmeue Mace IPOUCXOJUT TONbKO Yepes NOCPEACTRBO
CBAI3W pblUara, TO U TOT yliep0 B culle, U 3TO NpHpalleHHe CHUIbI TOIH-
Hbl OLITh NOJYMHEHbI 3aKOHY phlyara. Fend macca m cBA3LIO uyepes phl-
yar ¢ cuioit f yjaep:uBaeTCA OT JBUMEHHA, KOTOPOE OHA coBepliana Obl
npu nonHoit cBofojie, TO OHA NPOU3BOAUT TO #He HaTAxeHue [ Ha mIedo
pbluara r B BHUJe NpoTuBodeiicTBuA. BoT ofHO 3T0 mpoTHBoAeiicTBHE MO-
#eT GbLITL MepeflaHo Ha Maccy m', Momer OLITh YAepHaHo 3lech B paB-
HOBecUU NaBneHueM f' = ﬁf, U, cliefloBaTelhHO, eMy paBHO3HauHO. Ta-

KHUM 06p830M, corjlacHO BhILICIIPUBCACHHOMY, 3J€Ch CYIIE€CTBYE€T OTHOLIE-
[

g - _ T T — (! [~
Hue: g———m' = 5g m i (z —r)mr = (r' — z)m/r'. Orclona MbI
2 7 12
mr-+mr -
momyuaem & = S - -, KAk pa3 Tak, Kak Haulen I'oiirenc. O6obmenHe
mr mr

JaHHOT'O HCCleOBaHUA ANA INPOU3BONLHOTO YHCIA Macc U He Jemalux Ha
OIHO# MpAMOH 0YEBUIHO camMo co0oid.

3. HoranHn Bepuynnu 3anumadnca npobiemMoit neHTpa KonebaHua B 1712T.
Ilomouten oH K 3TOMy Bompocy WHbIM nyTeM. C paGoTamu ero Bcero ymo6-
Hee IO03HAKOMUThCA 10 cobpaHuio ero counHenuit (Opera, Lausannae et
Genevae, 1762, T. 2 u 4). Pacemorpum 31ech HauGosee cBoeobpa3Hbie Haen
HazBaHHOrO (husnuka. OH IPUXOAUT K CBOeii IleNd, MbICIEHHO pa3fielAfd Mac-
CbL U CLLAbL

PaccmoTpuM, so-nepevir, nBa NPOCTHIX MaATHHUKA Pa3lIUYHOR IIu-
ubl [, ', Tema KOTOPLIX MCOLITHIBAIOT YCKOPEHUA TAMKECTH, NIPONOPIHOHATL-

HbI€ 3TUM NJIHUHaM, g, gj, T. €. IPpUMEM L = 5 Tax rar MNPpOoaoIHHUTEIbHOCTD

g

! To 06a MaATHUKA UMEIOT OJHY U TY M€ IPOIOTHH-

g?
TelbHOCTh Konebanua. TakuM o6pa3oM, yIBoeHUe JIUHLI MaATHUKA BMecTe
¢ OJHOBPEMEHHBLIM Y/BOGHHEM YCKODEHHA TAMECTH He U3MEeHAeT IPOoJ-
KUTEThHOCTHU KoleGaHUA.

B ogHOM M TOM #e MecTe 3eMHOTO IIapa HeloOCpeACTBEHHO U3MEHATH
yCKopeHHe TAxecTH HeBo3MmoxHo. Ho MoxHO mpuaymarh Takue NpUEMBI,
KOTOphIE COOTBETCTROBANU 6bI U3MEHEHUIO ycKopeHUA TAmecTH. [Ipencra-
BUM cefe MO3ITOMY, 60-6Mopblr, NPAMON TUIIEHHBIH Macchl CTepHEHb JITH-
Ho#t B 2a, BpallamIUiicA 0KOI0 TOUKH B cBoeil cepequne. [loMmecTum Ha of-
HOM KOHIIE ero Maccy m M Ha pyroM Maccy m/'. Bea Macca 3Toro MaaTHUEA
Toraa Oyaer m + m’ Ha paccTOAHWM G OT TOYKM BpAllleHHWA, chna #e GyaeT

konebanua 1T = m
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!
m —1m
(rm — m')g U, clepoBaTelbHO, YCKOpeHHe Byner ——g. UTo- e
m—+m
6bl MOAYYHUTh MIMHY MagTHHKA (¢ OGBIKHOBEHHBIM YCKOpEHHEM a
TAMECTH &), M30XPOHHOr0 ¢ HAIIMM MAafATHHKOM JUIHHOM B a,
[ _ g
MbI, II0AB3YACh NPENbLTYNMM NPABHIOM, HUWEM ; = ———, a
, m—m
_ ., m+m 7
win l = a———. m+m
m—m om

lIpencraBum cebe Temepb, 6-mpemsuxr, NPOCTOH MaATHHUK
MIuHEL [ ¢ Maccoit m B KoHIe. Bec 3Toif Macchkl COOTBETCTBYET Puc. 167
Ha MaATHHKe ABOHHON MIHHBI mojdoBuHe cuibl. IlodoeuHa mac-
cbl m, Gyay4YH yfAaleHa HAa pacCTOAHHe 2, HCOBITHIBANA Obl, CleI0BaTeNbHO,
OT CHJIBL, fieficTBYIOMEH B 1, TO caMOe YCKOpeHHe, a YeTBePTAaA YacTh Macchl
HCIbIThIBala GbI BOHHOe yckopeHHe. TakuM 06pa3oM, IPOCTOH MagTHHK
m

UIMHBI 2 ¢ MepBOHAYAJLHOM cHIOK B 1 M -j Ha KoHIe ObLI ObI MU30XPOHEH

¢ MepBOHAYAIbHBIM MaATHUKOM. O600MKB cKa3aHHOE, HETPY/JHO 3aMeTHTb,
YTO MOMHO JI00YI0 cuay f, MeHCTBYIONIYIO Ha CJAOMHBIA MaATHHUK Ha Mpo-
H3BOJLHOM pPaCCTOAHHUH T, IepeMeCTUThL Ha paccTOofAHHe 1 ¢ BeAHUYHHOU T f
u 1100y10 Maccy m, HaXOJANYIOCA Ha PAcCTOAHHUH 7, IEPEMECTHUTD Ha pac-
cToAHMe 1 ¢ BeIMUMHOM r21m, He M3MeHAA IIPH 3TOM HHMAJIO IIPOJ0JIKUTe] b-
HOCTH Kode6GaHuA MaATHMKA. Ecau cuaa f meficTByer Ha uiedo peivara a,

Memay TeM KaK Macca m HaXOOUTCHA Ha pacCTOAHHH 7 OT TOYKH BpaleHHA,

o . a
TO CHJa f SKBHBAaJIEHTHa JeHMCTBYIOINIen Ha 1 CUJle Tf, ROTOpasda cooﬁmaeT,

cileqoBaTelLHO, Macce m yCKOpeHHe fn—]:, U yTJI0BOe yCKOpeHHe TZ—:;.
IloaToMy, YTOGBI NMOAYYHTL YTNIOBOE YCKOpEHHe

CJI0HOTO MAATHHUKA, HY#HO CYMMY CIMAMuieckux Mo- T

MeHmMo6 pa3feluTh Ha CYMMY MoMeHmos uHepyuu. K Oﬁa m

TOW e MBICIAH TpPHIIe] CBOMM NYyTeM H HEeCOMHEHHO i

HesaBucuMO oT Horanna Bepuyanu Brook Taylor, Ho

BbICKa3saJl ee HECKOJIbKO MO3#e, a UMeHHO B 1714 rony, Puc. 168

B cBoeM courHeHHH «Methodus incrementorums. THM HCUYepIbIBAIOTCH BCE
HauGojee BbIAAIONMECA NONBITKH A4Th OTBET HA BONPOC O HeHTpe Kodeba-
HHA, ¥ MbI cefiuac e YBHJHUM, UTO OHH BCe COMEpPMAT Ve My e camyn
MbiCAb, KOTOPYIO I’AnamMbep BIOCIeICTBHY BRIPA3UiI B Goaee obuell gopme.

4. lycTh Ha cHCTeMY KaKkHM-IHO0 06pa3oM CBA3AHHBIX Mem Iy coboi
Touek M, M', M" ... peiictByror cuael P, P', P" ..., KoTopele ceo600-
HblM TOYKRAM cOOOmMIAN 6bl M3BeCTHbIe ABUMmeHHA. B Toukax cessanHbLT
HOABJIAIOTCH JBUMEHUA B obmeM dpyeue. ITH IBUMEHHUA MOTIH Obl OBLIThL



296 TI'nasa ITT

v BbizBanbl cuaavmu W, W/ W' ... Pacemorpum
%@ 5TH ABUMeHUA nobaue. Had »Toll meaun Mol
Y pas3nomuM MbiciaeHHo cuidy P Ha cuasl W u V,

) ., WM LV cuny P’ wa W' u V', cuny P” ua W” u V"
w \4 % u 1. 1. Tar wak, Gaarogaps cBA3AM, gaxmuiec-
ku 6yAyT AeHCTBOBAThH TOJbKO COCTABIHION[UE
cunst W, W, W” ..., To gpyrve cocrapis-
Puc. 169 omue cuiasl V, V' V" ... umenno 6iarogapa
CBA3AM OyAYyT ApYr Apyra ypaswosewusams. Cunsl P, P', P ... Mmbl Ha-
30BEM CHCTEMOMN npuioxcermnslr cui, cuast W, W/ W" ... cucremoit cui,
BbI3bIBAIOIUX AEHCTBUTEAbHbIE JBUMMEHUH, UIU KOpoUe, cucTeMoi deticm-
sumeabmblr cui, a cuael V, V' V" [ cucTeMoil mpuoBpeTeHHbIX U MOTe-
PAHHBIX CHJI WU CUCTEMON céfsannbir cuia. Takum oGpa3oMm, Mbl BHAUM,
YTO €CJIA Pa3naraloT MPUIoMeHHble CUJIbI HA JefiCTBUTebHbIE U CBA3AHHbBIE
CWIIbI, TO MOC/AeAIHe, UMEHHO GiarojapA 3TUM CBA3AM, YPABHOBEIIUBAIOT
apyr apyra. UMenHo B 3ToM cocTOUT mpuUHIUD A’ Anambepa, U Mbl MO3BO-
auiau cebe TONBKO TO HecyulecTBeHHOe U3MeHeHHe, YTO BMeCTO TOro, 4To-
6bl TOBOPUTDH O BBI3BAHHBIX CHJIAMH BeJUYUHAX IBUMEHUA, KAK BTO cjejan
a’Anam6ep (B cBoeM couunenunu «Traité de dynamiquey, 1743), Mbl roBopum
0 caMHX cuiax.
_p w B Tawr kax cuctema cun V, V', V" ... uaxogut-
Cfl 8 paeHosecul, TO K Hell MoxeT GbITh MpPUMeHeH
TPUHIUTT B0IMONCHBLT Nepemelienut. ITo Tome Ja-
Puc. 170 et oy hopmy mpunnuna a’Anambepa. JIpyryio ero
¢hopMy MbI ToIydaeM ciegytomum obpasom. Cuasl P, P’ ... cyTh paBHogeii-
cTBYMOIIUE cUi cocraaawomux W, W’ ... u V, V' ... llostomy, eciu Mbl
Bo3bMeM cuibl —P, —P’ ... ccunamu W, W’ ... uV,V’..., Mbl nony4um
paBHoBecue. Cucrema cun —P, W, V HaXxoAUTCA B COCTOAHUU PAaBHOBECHS.
Ho cama cucrema cui V Toxne HAXOAUTCH B paBHOBecud. BeneacTBue storo
HAXOJUTCA B paBHoBecud u cuctema —PFP, W, umn takme cucrema P, —W.
Takum o6pa3oM, eciid K MPUIOMHKEHHBIM CUIaM TMPUBABIATHL AHCTBUTENb-
Hble CUJIbI ¢ 06pAaTHBIMU 3HAKAMU, TO, Gaarofapf CBA3AM, CUCTEMbI HAXo-
asarcA B paBioBecud. U k cucreme P, —W Momet 6bITh NIpUMeHEH TPUHITUT
BO3MOMHBIX MepeMelleHuil, Kak 3To ciedan Jlarpans B cBoeil aHanuTUdec-
KOl MeXxaHUKe.
To, uro mMemay cucremoii P u cucremoit —W cyuecTByeT paBHOBe-
cue, MoxeT ObITh BbIpameHo emie U B Apyroit dopme. Momuo crazatrhb,
yto cucrema W areusasenmua cucreme P. B srtoii dopme mpumenHund

1%
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3TOT MPUHUHUI ¢ HeCcymeCcTBeHHLIM OTIMYMeM OT HpuHuuna a’Anambepa
Hermann («Phoronomiay, 1716) u Jitnep («Commentarien der Petersburger
Akademie, dltere Reihey, Bd. 7, 1740).

5. HamoctpupyeM npunnun a’Anambepa npuMepaMi.
Ha numentoM Macesl BopoTe ¢ paguycamu R, r mogBenieHbl
rpyasl P u @), He HaxoaAmuecH B paBHoBecuu. Mbl pasina- 7\
raem cuny P ua cuny W, kotopas Moria 6bl BbI3BaTh Jieii- \_
CTBUTENbHOE ABUKEHHE B cliydyae Macchl cBOGOAHOMN, U CH- ‘
ay V, T.e. npunumaeM P = W 4+ V; TouHO Tak e Mbl
npunuMaeMm @ = W' + V', taxk kar MBI 31lech MOMeEM Tnpe- P[] e
He6pedb BCAKUM APYTUM JABUKEHUEM, KpOMe NBUMKEHUA 110
pepturamd. Mostomy V=P -WuV =Q -W' n —
TaKk Kak cUIbl cBA3aHHble V, V' HaxonArca Memxay coboit
B paBHoBecun — VR = V'r. Betasus Bmecto V, V' ux 3Hauenus, Mbl
nonyuyaeM ypaBHeHUe

Puc. 171

(P-W)R=(Q—-Wr, (1)

KOTOpPO€ MO#HO NOIYYUTh U MPAMO, eclid IPUMEHUTH 6mopyw GopMy MpHH-
nuna a’Anambepa. U3 ycnoBuii 3agauu HaM He TPYIHO 3aMETUTDb, UTO AEN0
HUJET 0 PABHOMEDPHO YCKOPEHHOM [IBHMKEHUH U UTO HAM OCTaeTCA MONYyUYUTh
TonbKo yckopeHue. CoXpaHAA 3eMHYIO CUCTEMY Mep, Mbl UMeeM cuiibl W

1 W', KoTopble BBI3LIBAIOT B Maccax g " % YCKODEHHHA ¥ U 7', BeAeacT-
Bue yero W = gfy, W' = %’y’. Kpome Toro, Mul 3naem, yto v = —’y}%.
YpaBuenue (1) mepexofuT Mo3TOMY B cliefyioniee ypaBHeHHE
P \p— Qr
(P g'y) R= (Q t g R’y) r. (2)
Otciona nony4yaeM
_ PR-Qr
7= PR + Qr?
"
PR —
= Qr2 rg.
PR* 4+ Qr

Tarum 06[)830M7 Halue IBUMCHHE OIIpeOeICHO.
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Mo:Ho cefiuac e 3aMeTHUThb, YTO NPUXOJAT K TOMY e pe3ylbTarTy,
€CJIM MPUMEHUTH MOHATHA CTATHYECKOI'0 MOMEHTa U MOMeHTa UHeplud. Ml
MojJyyaeM Torja yrioBoe YCKOpeHHe

_ PR-Qr PR—Qrg
P, Q> PR*4Qr?
ER +ET

1, Tak Kak v = Ry, ¥ = —re, TO MbI ONATH MOJyYaeM MpeHHNe BhIpae-
HUA.

Korpa manbl 1 Macehl M CHITbI, TO 3agaya HANTH gBUMKEHHe €CTh 3a1a4a
onpedesennan. llpuMeM e, 4To JaHO YCKOPEHHE 7, ¢ KOTOPHLIM ABUMET-
cA P, n nyHo HaiiTH Te rpyssl P U (), KOTOPLHIMH 3T0 yCKOpeHue ofy-
QRg+ry)r

(8—7)R?
T. €. oTHomenune Mexay P u (. OguH U3 3THX ABYX I'PYy30B 0CTaeTCA TOTJAa
TPOU3BOILHBLIM, U 3aga4a B 3TOl (popMe eCTh 3amaua HeonpedeaeHHAA U OHA
Mo#eT OBIThH paspellleHa GeCKOHeUHO MHOTMMH PasiuUHBIMU COCOGaMu.

BosbMeM B KauecTBe BTOPOTo MpuUMepa ApYrod ciy-

C A vaii. I'pys P MomeT OBUraThCA MO BePTHKANLHON MpA-
Moii AB M mMocpegcTBOM HHUTH, NepeBGpOMEHHON uepes
6aox C, cBasan ¢ rpysoMm (). Huth obpasyer ¢ aunueit AB

cinoBneHo. Mu1 Torga U3 ypaBHeHHA (2) derko nonyuaem P = ,

a
P
W TepeMeHHbI’ yrox c. JBumenme He MomeT GbITH 3/IeCh paB-
Q y ~ HOMEDHO YCKOPEHHBIM. Ho korga Mbl paccMaTpHBaeM ToJb-
r I
w, p KO IBIKEHHHA BePTHKANbHDIC, TO JIA KaION BelMUHHBI (¢
v

Mbl OYeHb JIETKO MOKeM HafiTH MTHOBEHHBIE YCKOPEHHUA Y
Puc. 172 nu v cun P u Q. llocTtynasa Bhoane, Kak B MpeablaylieM
ciydae, Mbl HaXOQUM

P=W+V
Q=w+V
V'cosa =V wuau, tax nax 7 = —ycosa,
(Q+ %cosa'y) cosa =P — %’y, OTKYy A
P —(Qcosa
y=—"Ty——g
Qcosa® + P
P—
vy = Qeosa cosag.

Qcosa? + P
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TOT e pe3yarTaT oUeHb Jel'ko IIOJIYUYUTh, €CIU IIDUMEHUTh B HECKOJIb-

K0 06o6ieHHol hopMe MOHATUA CTATHUYECKOI'0 MOMEHTa U MOMeHTa WHep-
uuu. O6sACHUM 3T0 Ha cneayiomeM npumMepe. Cuna UM craTudecKuit Mo-
MEHT, KoTopbiii peiicTByer Ha P, ecTh P — () cos a. Ho rpys () aBumerca
B €0S @ pa3 ObicTpee, yeM P, Bcle[CTBHe Yero ero Maccy clieiyer cUUTaTh
B cosa® pasa Gonbue. OTciofa clieflyeT, uTo ycKopeHUe, KOTOpoe MOy Ya-
eT P, ecTh

P—Qcosa P—Qcosa

Q ~ Qcosa? + P&

& 2 P
gcosa +g

’y:

TaxnM e 06pasoM MoTyUyaeTCA COOTBETCTBEHHOE BhIpaMenue aia v .
B ocHoBe aTorO0 cnocofa neuT To IpocToe HabIIOAeHHE, UTO [IPH ABHKEHUH
Macc NYTL OBUMEHUA He UMEeen CYULeCIB6eHH020 FJHAYEHUA, a CyllecTBeH-
HO OmHoOuUleHUe CKOpocTell unu nepeMemenuit Macc. [IpuMeHeHne MOHATUA
MOMEHTa MHEePUHUU B HAMEUYeHHOM 31ech Hollee MHPOKOM 3HAUEHUH MOMET
YacTo OKAa3aThCA IMONE3HBIM.

6. I306pa3suB gocTaToyHO HArIALHO IPUMeHEeHHe NpUHIHUNA 1’ AnamMbe-
pa, HaM OylleT Tellepb HeTPYAHO BIOJNHe YACHUTH cefe ero 3Hadyenue. Bo-
Ipochl deuiceHUA CBA3AHHBIX TOYEK JEIKO PEIlaloTCA Ha OCHOBE HaHHBIX
OIILITA 0 B3aUMOJeICTBUN CBA3AHHBIX Tel — JAHHBIX, OTYYEHHBIX [IPH HUC-
clleJOBaHUAX yCcNoBUH pagHosecus. TaM, riie 3TUX JaHHBIX ONBITA OKA3aI0Ch
Obl HEIOCTATOUHO, He Mor GBI MOMOUYb W NpUHLUN 1 Anambepa, uTo JocTa-
TOYHO AICHO BBITEKAET U U3 NpUBeJeHHBIX NpuUMepoB. He cienyeT mostomy
OyMaThb, UYTO IPUHIUI 1’ AnaMbepa ecTb IPUHIUN 06uuil, IPH KOTOPOM Clle-
OUATHHBIR ONBIT — geno uzauuinee. Ecnu oH KpaTok U Kak GyATO IIpocT,
TO NPUUHHON 3TOMY ABNAETCA TOIHKO UMEHHO 3Ta CCHITKA HA CYWECmBYIo-
wle yowe naHHble olbiTa. Bes caMoro TouHoro 3sHaHUA Aena, OCHOBAHHOTO
Ha caMOM HOAPOOHOM ONBITHOM H3yUYeHHUH, Mbl HUKaKk 060Umuct He Mo-
#eM. MBI JOMMHBI IIONYYUThH 3TH AaHHBbIE ONLITA MJIH U3 CAMOr0 HAaIlero
clnyyaf, HellOCPeACTBEHHBIM eT0 HccleJoBaHHEM, UIH BHECTH B 3TOT CIy-
yaiff gaHHble, IPHOOpPEeTEHHbIe HAMHU Y e paHblle U3 HaOMIOAeHUH APYTroro
ciyuafd. B meiicTBUTenbHOCTH MBI C IOMOIIBIO NpUHOUNA 1 AnaMbepa, Kak
NoKasalu HAllW NPUMepPHl, He YUHUMCA HUYeMY TaKkoMY, UeMY MbI He MOTTH
Obl HAYUUTbCA U APYTUM nyTeM. lIpuHOun 3ToT UMeeT 3HaUeHHe abIoHA
InA pellleHUA 3ajau — abioHa, A0 U3BECTHOIl CTelleHU 0CcBOGOM AAOIIE-
ro HacC OT TPyJa Pa3sMBILIIEHUA HaJ KamablM HOBBIM CIyYaeM, Tak Kak oH
CO/IEPUT yKasaHHe Ha IpUMeHeHHe JaHHBIX ONBITA 0OMEeU3BECTHLIX U MPU-
poiunniX. [IpUIiguI 3ToT comefcTnyeT lie CTONLKO Ypasymeiiiio Ipolleccon,
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CKOJILKO NPAKMUYecKOMY OCUAeHUo UX. 3HaUeHHe Hallero IpHHIHIE 3KOHO-
Mudeckoe.

Pas mbI pemuiy 3ajady corsacHo npuuuuny a’Ajsambepa, TO Mbl MO-
#EM YCIOKOUTHCA Ha OMBbITE CJAYy4YaeB PaBHOBECHHA, IPUMeHEHHe KOTOpOTro
BRJAIOYAET 3TOT nputiui. Ho ecau MBI XOTHUM Brodite ACHO ypasyMeTh Mpo-
iecc, T. €. pacCMOTPETh B HEM MpOCTeiiire, U3BeCTHBIe MeXaHHYeCKUe Biie-
MEHTBI, TO MbI JOJ#HBI TIPOHUKHYTH [IyGHe M 3TOT OMBIT CIyvyaeB paB-
HOBecHf 3aMeHHUTL onbiToM HbloTona (kak sTo cielaHo Ha cTp. 214) nau
onbiToM ['ioiirerica. B mepBoM ciaydae MbI IyMaem 00 YCKOPEHHbIT JBHHie-
HHUAX, 00yCJIOBIEHHBIX B3auMojJeiicTBHEM Ted. Bo BTOpoM ciyuae MbI He-
MOCPEJCTBEHHO paccMaTpUBaeM pafompt, OT KOTOPHIX, COTIACHO TOYKE 3pe-
uus [oiirenca, 3aBUCAT KUBbIE CHIIbI. ITa TOYKA 3peHUA 0COOEHHO YA00HA
TaM, rje NPpUMEHAIOT TMPUHIIMI BO3MOM{HBIX NepeMelleHuil, YToGbI BbIpa-
3UTH yciaoBHe paBHOBecHsA cucTeMbl V uan P — W. Ilpunnun n’AnambGepa
Torja BhIpamaeT TO, YTO CyMMa BO3MOMHBIX MOMEHTOB CHCTeMBI V HIH
cuctembl P — W paBHa nyiio. dieMenTapHas pafoTa CBA3AHHBIX CHII, €CJIH
ome.aerarmcea OT pacTAmMeHUA CBA3ell, papHa HyNI0. Bee paboTh! coBepna-
IOTCA TOT[a moabko cucTeMoit P u paboTbl, coBepiientbie cuctemon W,
J0IHBI GBITH TOT/a paBhbl paGoram cuctembl P. Bee soamodxcHble paboThi,
€CJIM OTBJIEYBCH OT PaCTHHEHUA CBA3EH, UCXOJAT U3 CHI npuaoixcenubizr. Ta-
KUM oGpa3om, B 3Toi dopme mpuninun a’Ajsambepa HUYEM CYLIECTBEHHBIM
He OTINYAeTCA OT MPUHIMIA HUBBIX CHIL.

7. Jlna npuMeHeHUA nMpHHIHUNA 1’ AnaMmbepa yaoGHo kamayio cuay P,
NPIIOKEHHYIO K Macce 1, PasiomMUTh Ha TPH NepHNeHAHKYIAPHbIE IPYT
K Apyry cocTaBisomue X, Y, Z napaiienbHo 0cAM NPAMOYTOJALHON CHC-
TeMbl KOOPJMHAT, KaMAYI JedCTBHTENLHYO culy W pasnomurn Ha coot-
BETCTBYOIIHe cocTaBiaAwMKe mE, mn, m(, rie &, 1, ( 03HAYAIOT YCKOPEHUA
B HampaB/leHUAX KOOPJAMHAT, U, HAKOHEIl, Kai10e mepeMellieHre pa3ioiuTh
Ha TpHU mepemellenus 4z, dy, dz. Tar kar pa6ora kan/joi cocTaBifAOIIeH
CHIIBI MPOABIAETCA TOJALKO MPH MapajielbHOM MepeMelleHruH, TO paBHOBe-
cue cucremsl (P,—W) gaHo B caejyioleM ypaBHEHHH

Y X —mé)dz + (Y — mn)dy + (Z — m()dz] =0 (3)
N (Xbx+ Yoy + Zoz) =Y _(¢0x + ndy + (dz). (4)

Ofa ypaBHeHHA NPeACTaBIAIOT co6oil HeMOCPeACTBEHHOE BhIpaMeHHe yIo-
MAHYTOTO 30ech MpaBHIa 0 603MOXCHOU paGoTe MPUIOMEHHBIX cKi. Eciaun
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3Ta paboTa paBHa HYIiO, TO MbI MMeeM clellHalLHbIi clydyalt paBHOBeCHA.
[IpuHIMI BO3MOMHBIX NepeMellleHUH BLITEKAET, KaK CneyudabHsill cnydai,
M3 JaHHOT'O BbIpaKeHUA NpHHUHINA A AnaMbepa, 4YTO BIOIHE eCTECTBEHHO,
TaKk Kak U B 06ieM, H B YaCTHOM cIIydae caMbIM CYIIeCTBEHHBIM ABIAETCH
OIBITHOE NIO3HAHHE JHAYECHUA PAGOMbL.

YpaBuenue (3) naer HeoGXOAMMble ypaBHEHMA IBMIKEHHA, [IJA 4YEro
BO3MOHO 60TbIlie nepeMerienuit dx, dy, 62 BbIpamaioTcH 6rarofaapa ux oT-
HOIIEHUAM K OCTaNbHBIM NepeMelleHHAM Yepe3 3TH OCTalbHbIe NepeMelle-
HHA, a K03()DHUIHUEHTHI OCTAaNbHBIX IPOU3BOILHLIX IepeMelleHUI IpHHUMA-
I0TCA PaBHLIMH HYIIO, KAK 3TO ObLIO I0KAa3aHO NP NPUMeHEHUH NPHHIHIA
BO3MOMKHBIX IepeMemieHni.

CTOHT pellUTh HECKONbKO 3ajad, coriacHo NpHHOUNy a’Anambepa,
YTOOBI, C OMHOH CTOPOHBI, HAYUHUThHCA [EHUTH yA06CTBa ero, a ¢ Apyroi cro-
POHBI, IPUHATH K y6emIeHHI0, YTO, BO BCAKOM ClIydYae, MOMHO, KaK TOJNbKO
HOABUTCA B 3TOM NOTPeGHOCTD, HCCIeJOBAHUEM 3IeMeHTapHbIX MeXaHHUec-
KHX [IPOI[€CCOB PEIINTh TY e 3a1avy ¢ MONHON ACHOCTBIO M HENOCPEICTBEH-
HO NPHITH K TeM e pe3ylnbTaTaM. YOemIeHHEe B OCyU,ecmsumMocmi 3Toro
MeToJla JlellaeT 8biNoAHEeHUe er0 B KaMJI0M JTaHHOM clydae TaM, TJie el
HJET CKOpee O [[elNAX IPAKTHYECKUX, HEHYH HBIM.

6. IIpuUHLIMO 3KUBBIX CHUJI

1. BnepBble, Kak U3BECTHO, CTAN NIOJb30BATHCA IIPUHIIUIIOM HHUBBIX CHI
l'toiirenc. Horanny u Jdanuento BepHynnu ocranock TOMbKO M03a00THUTHCH
0 6onbllell OGIHOCTH BhIpAMEHHUA €ro U JJA 3TOT0 UM OCTaloCh JTHIIb Mano
npubaButs. Ecnu p, p’, p”’, ... cyTth rpyse, m, m’, m”, ... — coor-
BETCTBYIONIME Maccehl, h, b/, h'', ... — BBICOTHI NafeHHA CBOGOMHBLIX HIH
CBA3AHHBIX Macc, v, v', v/, ... — JOCTHTHYTbIE CKOPOCTH, TO Mbl HMEEM
cootnomenue Y, ph = Y, S mv?. Ecau 6b1 Hauadbible CKOPOCTH He GbLIM
paBHbI HYNIO, a 6bLIH Obl vy, V), V), ... , TO HAIl IPUHIMUI BbIpaman Obl
npHUpalieHHe #UBLIX CHI, Gnarogapd COBepleHHOH paboTe, M TOT/Ia TIacHi

()31
th = %Zm(v2 —vd).

[IpuHIMn ocTaeTcA ellle NPUMEHHMbIM M TOTJA, KOTJa p 03HAYAIOT He
Tpy3bl, a KAKKe YTOAHO NMOCTOAHHbLIE CHUMbI, U h He BepTHKalbHble BHICOTHI
najeHuf, a Kakve Obl TO HH GbLIO MYTH, ONHCAHHbIE B HalNpaBleHHH Heil-
CTBHUA cHl. B ciydae cunl mepeMeHHBIX Bhipamenua ph, p'h’, ... momanb
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ObITH 3aMeHeHbl BhIpaxkeHuAME [ pds, [p'ds’, ..., B KOTOpBIX p o3HauaOT
nepeMeHHble CHIlbI, 8 ds — ONMCaHHbIe B HANpPABIEHWA NeHCTBUA STUX CHI
slIeMenTbl TyTH. MBI Torga uMeem

/pds+/p'ds'+...:%Zm(zﬁ—vg) M
Z/pds: %Zm(v2 —v2). (1)

2. llnA uanocTpalud NPUHIMUNA HUBBIX CHI PACCMOT-
pPUM CHavaja Ty e IPOCTYIO 3alauy, KOTOPYIO MbI peraliu
BhIllle, DYKOBOACTBYfich MpHHIUNOM ;' Anambepa. Ha Bopo-
Te ¢ paguycaMu R, r noaBenieHbl rpyssl P, Q. Kak Toab-
KO HacTynaeT [ABU¥eHHe, coBepllaeTcA paboTa, KOTOpoOi u
onpenendeTcA JOCTUTHYTafA #uBad cuaa. Ecau nHam anna-
paT MmoOBOpauMBAaeTCA Ha Yol «, TO COBepIIeHHaA paboma
paBHa

PRa — Qra = a(PR — Qr).

Korpa yroa BpalilleHHA « COOTBETCTBYET JIOCTUTHY TOH
YTI0BOI CKOPOCTH (o, TO CO3JaHHAA HUBAA CUIA €CTh

R 2 2 2
g( ;p) +%(r<§) :i_g(pR2+Qr2)'

Puc. 173

Meb1 uMeeM, clefloBaTeldbHO, CleAYIOllee ypaBHEHHE
©?
(PR~ Qr) = 3 (PR +Qr?). 2)

Meb1 uMeeM 37eCh [0 ¢ PABHOMEPHO YCKOPEHHBIM BHKEHHEM, U TO-
TOMY MeMIY YTIOM «, TOCTUTHYTOH YTiIOBONH CROPOCTBHIO (0 U YTJIOBBIM
YCKOpPEHHEM ) 37eCh CYIIECTBYET Mo d#e camoe OTHOIIEHHE, KaKoe CYIIecT-

ByeT MeHAy s, v, g B Cclyyae CBOﬁOHHOFO najeHufa TeJa. Ecan B sTom

2 2
nocjiaeHeM ciy4dyae Mbl UMeeM s — ;—g, TO 3aeCb MblI UMeeM a = ;p_'l/).
BBejem 3Ty Beamuuny yria « B ypaBHeHue (1) W MBI HaiiieM YTioBoe
PR - Qr

CROpeHUe = —
yerop v PR? 4+ Qr?

g- AbBconwoTHoe ycKopeHHe rpysa P ecTb Tor-

PR —Qr

= 52 00 Tor Rg, kar MBI 3TO HalllIM y:e paHbIIe.

aa vy
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§ N

\{
« O\
u
Puc. 174 Puc. 175

BosbMeM BTOpo# npuMep. PaceMOTpUM JMMIIEHHBIH MacChl HUIMHAD pa-
auyca r. IIyeTh Ha ero MOBEpPXHOCTHM HAXOMAATCA APyl TPOTHB JApyra JBe
paBHBIE MacChl M M MYCTh HMIMHAP MOJ AeHCTBHEM TAMECTH MAace CRAThI-
BaeTcA Ge3 CKOMbHEHHMA BIOMb HAKIOHHOW TIOCKOCTH ¢ YTIOM HaKIoOHA .
CHauana Mbl y6esaaeMCcA B TOM, YT0 [JIAl TOr0, YTOOhI MONYYHTh BCIO #HU-
BYIO CHIIY, MbI MIPOCTO MOMEM CJIOMHMTh MUBYIO CHIY BpAILICHUA C HHBOM
CHMIION MOCTYNATENbHOro ABMAeHUA. IlycTh 0Cch LMIMH/ApA LOCTHMIIA BIOIb
JJIMHBL MIOCKOCTH CKOPOCTH ABHUMEHHUA U U MYCTh ¥ €CTh abCONIOTHAA CRO-
pOCTh BpalleHHA MOBEPXHOCTH HMIMHApa. CROpOCTH BpallleHHA v 06eHx
Mace m 06pasyloT €O CKOPOCTBIO MOCTYMATENbHOTO JBHMEHHUA U YTIbl 1
u ¥ (puc. 175), npuuem ¥ + 9’ = 180°. O61wKe CKOPOCTH w M 2z yNOBIETBO-
PAIOT, CIe0BaTENbHO, Y PABHEHHAM

w? = u? + 0% — 2uv cos?

22 =u? 4+ 0% — 2uvcosd.
Tar rar cosd = — cos1¥, To MBI HMeeM
w? + 2% = 2u® + 20w
1 1 2 1 1 2

1 2, 1 _1 92, 1 52_ 2
2mw —|—2mz 2m 2u —|—2m 2v mu” + mv”.

Ecny NMIMHApP MOBOpauMBaeTcA Ha yroflb @, TO Macca i jelaeT B CBOeM
BpallleHUd TMyTh 7@ M 0ch LUIMH/pA TOMe NepeMellaercs Ha ro. Karoso
OTHOLIEHHE MeMIy 3TUMM NyTAMH, TAKOBO U OTHOIIEHHE CKOpOCTel ¥ U ]
3TH CKOPOCTH, clleoBaTelbHO, PABHLI Memay co6oit. Takum o6paszom, Bed
HMMBaf CHIA MOMeT ObITh BhipameHa depes 2mu’. Eciu uumusgp mpoxo-
AUT BAOMb AJMHBLI HAKJIOHHOH NIOCKOCTH TyTh I, TO coBeplieHHaa paboTa
ecth 2mglsina = 2mu? u, cregoBaTensHo, u = +/glsina. Eciu Mbl cpas-
HUM C 3THM BhIpameHHeM CKOpPOCTb, NOCTHIHYTYIO HPH CKOMbMKEHHMH IO
HAKJIOHHOH MIOCKOCTH +/2glsin v, TO HETPYAHO BHAETh, YTO paccMaTpHBa-
eMblil HAMM anmapaT JBHM#SeTCA TONbKO C MONOBUHHLIM YCKOpDEHHeM maje-
HUA, KOTOPOE MOyyYaeT CKOMb3Allee TeI0 TpU TeX #e YCIOBHAX (ecnu He
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IPUHATL Bo BHUMaHHe TpeHHA). Ecan Macca paBHOMepHo paclipeflelieHa Mo
TMOBEPXHOCTH IUAMHApPA, TO Bee Hallle paccy:iiaenue He usMennaetcA. [logo6-
Hoe ke HccleJoBalle MOMHO cAenaTh A Iapa, CKaTLIBAIONErocA BIOIhL
HARJIOHHOM TIAOCKOCTH, OTKYJa BHAHO, UTO OMLIT ¢ majeHueM Ted laanien
Hy#/JaeTcA B KOAUYECTBEHHOM OTHOIIEHWH B HEKOTOPOil MoNpaBKe.

IIycTs Macca m paBHOMepHO pacipejelieHa Mo MOBEPXHOCTH IUIHHApA
paguyca R. IlycThb 3TOT MUAMHADP UMeeT OJHY oOUIYI0 0Ch W HEMOABUMLHO

CBA3aH ¢ JUIIeHHLIM MaccChbl HUJIWHAPOM paguyca r, CKRaTbIBalOMIUMCH BA0Jb

HaAKJIOHHOH mIocKkocTH. Tak Kak B 3ToM clryJyae % = %7 TO NPUHIUII M UBBIX

: 2 R?
cun gaet mglsina = Yymu?(1+ =) u
r

MMpu % = 1 ycropenue majeHuf TMOTydaeT MPEMHIO BETUUYUHY g MMpu
OoueHb GOJALLINX BelUYHHAX % yCcKopeHue nafeHufi CTAHOBUTCH OYeHb Ma-
awiM. [Ipu % = 00 ckamblBaHUe, CAeJOBATEIbHO, COBEPIIEHHO HEBO3MOMKHO.
Bosbmem Tpetuit mnpumep. Pac-

x CMOTPUM 1Iefb, BCA [IHHA KOTOPOUN

paBHa | W YacThb KOTOpOH JeMHUT Ha

TrOPU30HTANLHOH MJIOCKOCTH, a Apyras

o YacTh — Ha HAKJIOHHOW TIOCKOCTH € yT-

J0M HakjJdoHa «. Eeauw MBI mpeacTaBuM

cefe MOACTABKY OYeHb TiagKoil, To Ao-

CTaTOYHO HeGONLIIOH cBelIUBaIONIeicA B0Nb HAKIOHHON MIOCKOCTH YacTH

Ienu, 4YToObLI OHA MOTAHYJIA 3a co00l0 BCIO OCTalbHYIO YacThb. Ecau y ecThb

Macca Ha eJUHHUIY AJUHBI U eCJHU CBEIINBAeTCH BA0JL HAKIOHHOH MIOCKOC-

TH 4YacTh &, TO TMPHHIUMN MKUBBIX CHJI JaeT JIA MOJIYYeHHOH CKOPOCTH v
ypaBHeHHe

Puc. 176

l’Uz xTr . :1,'2 N
—— = prgL SN = (g sina
2 b g2 ug 2
gsina
w v = x4/ =——. B 3TOM cayuae, cirejoBaTelbHO, JOCTUTHY TafA CKOPOCTD

l
nponoplyuoHaJdbLHa HpOﬁHeHHOMy MnNyTH. 31ech MIPOABIAETCA TOT e 3aKoH,
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KOTOpLIH BIlepBble Npefanofo;xua lanuiell kak sakoH nageHuda. Hame uc-
clleJloBaHHe MOMET ObITh MOATOMY MPOBEIEHO Aalbllie, KAK MbI 3TO JIeJlaln
Bblme (cM. cTp. 217).

3. YpaBuenue (1) MUBBIX CHNI MOeT GbITh NPHMeHEHO Be3fie TaM, Ije
JUNIA BIAYIINXCA TeJl U3BECTHHI 6ech MPOIIeHHBIN NYyTh U cUia, NefCTBY-
olasa Ha KamaoM sneMenTe nyTH. Ho padoTsl Jitnepa, lanusna bepuynnu
u JlarpaHa morasany, 4To OBIBAIOT CIy4YaM, KOUJa MPUHINI KUBBIX CHI
MoOeT ObITh MPUMeHEeH, XOTA U He H3BECTHHI ycaosus ABUMeHUA. [lozze
Mbl YBHIMM, 4TO MMeeT B 3ToM Hampabienuu 3acnyru u Clairaut.

Eme l'anuneto 66110 U3BECTHO, YTO CKOPOCTH TH-
JREJIOTO Mafalolero Tena He 3aBHCHUT OT MPoRAeHHO-
ro nyTH U @gopmbl ero, a TOILKO OT 8blCOMbL nNade-
Hua 600ab sepmukaay. I'TOHreHC HaXOAHT, UTO HHU-
Bafd CHJIa TAMENOH CHCTeMBl Macc 3aBHCHT OT 6epmu-
KAAbHbLT 8bCOM TUX Macc. Jinepy yaaeTcA clenaTh
ellle oINH mar Brepen. Eciu kakoe-uu6ynp Teno K mo
KaROMY-ITHG0 3a8KOHY NPUTATHBAETCA K HEMOBHAHO-
My neHTpy C, To NpHUpalleHHe }KUBOH CHIBI MPH TpA-
MOJNHHENHOM MPUOIHMEHNH MOMET GbITh BRICIUTAHO
M3 HavalbLHOro M KoHeuHoro pacctofinuit (rg, r1). Ho
TO ke TpHpallelue MoaydaeTcA, korga K Boobiie me- Puc. 177a
PEXOIUT U3 PACCTOAHHA ry HA paccTOAHHE rp, He3a-

BUCHUMO OT gopmuwt nymu K B, 6o ToNbKo 31eMeHTaM IepeMellleHUA BAOIhL
pafinyca COOTBETCTBYIOT BIE€MeHTHl paboThl U MPUTOM Te e, Kak paHble.

Ecnu Teno K npuTArMBaeTcA KO MHOTHM HeMOJBHMHBIM neHTpam C,
C',C", ..., T0o IpUpalleHHe }UBON CUIBI 3aBUCUT OT HAUYalbHBEIX PACCTOA-
HUH 1o, T, T, - .. ¥ OT KOHEUHBLIX pACCTOAHMI r1, 7], 7, ..., T.e., ciemoBa-
TellbHO, 0T Ha4albHOI'0 H KOHeUHOT o no.aoxcenus Tena K. Jlannsne Bepuynmm
Pa3BHI 3TO paccyHJeHHe ellle fanbille ¥ IT0Ka3al, UTO U B Clydae 83AUMHbLY
NPUTAMEHUN MOJBHMHBIX Tell HU3BMeHeHHe MHUBOH CHIIbI 3aBHCHT TOILKO OT
HAYaJbHBIX H KOHEUHBIX no.ioxceHull 3TUX Ten. B nene anaaumuyeckozo us-
Y4YeHHA 0OTHOCAMKUXCA clofla 3agau Golbie Beero cenano Jlarpansem. Ecmn
COeTMHUM TOUYKY, KOOPAHHATHI KOTOPoH CyTh a, b, ¢, ¢ TOUKOH, KOOpUHAa-
ThI ROTOPO# CYTh &, Y, 2, ECIH T 03HAUYAET ANHHY COeJUHAIOMEH UX THHUH
U «, 3,y — Yrubl ee ¢ OCAMH T, Y, 2, TO, COlacHO 3aMevanuio Jlarpaumxa,
HMeeM:

cosa =

x—a:@: cosﬁ:y_b:@

r dx r dy’

Tak Kak 12 = (z — a)® + (y — b)* + (2 — ¢)®.

z—c_dr
T dy

cosy =
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dF(r) ..
Ecan, noatomy, f(r) = gy 6CTD CUUA, MECTBYIOMan MeH Ty obenMu
r
TOYKaMH, TO COCTABIAIOLIAA €€ CyTh:

dF(r) gr _ dF(r)

X = f(r)cosa = dr dxr  dzr ’
dF dF

Y = f(r)cos 5 = d1("r) g—; = d;(yr)’
dF dF

Z = f(r)cosy = dfnr) % = dir)'

Wrakr, cuabl cocTaBAAOINE CYyTh YacTHBIe MTPOU3BOAHELIE 00HOU © motll
oce GYHRIMH 7 WA KOOpPAUHAT MPUTATUBAIOIMXCA ToveK. B caydae B3au-
MOJAEHCTBUA MHOTMX TOYEK MBI TAKUM e 00pasoM HMeeM:

U
dz’

rae U ecTb GYHRIUA KOODAUHAT TOYeK, KOTOpaf BHOCIEACTBUU Oblia Ha-
3Bana ['aMUIbTOHOM Cu.0801 PyHKyuell.

IIpeo6pazyeM ¢ mMOMOILIbIO MOMYyYEHHBIX BO33PEHUN U TPH JAHHBIX
yeaoBuax ypasuenue (1) Hnf OpAMOYTONLHBIX KOODAHHAT W MBI IOMY-
unM Y. [(X dz+Y dy+ Z dz) = Y/, Y m(v? — v) unn, Tak Kak BbIpaeHue
cleBa ecTh MOMHLIN audrdepeHnuan,

2/ (%dm %dy+ %dz) =
= Z/dU =3 (U - Vo) = 3 Jmlv? - v3),

rae U; ecTb GpyHRIUA KoHewHBIX, a Uy ma e GyHKUUA HavaIbHBIX Be-
IUYUH KOOPAWHAT. YpaBHEHHe 3TO HAILJIO 0YeHb MHOTO MpuMeHeHHil. OHo
BbIpamaeT TOJBKO TOT (aKT MO3HAHHA, YTO IIPU O3HAYEHHLIX YCIOBUAX pd-
Gomul, a CIeI0BATENbHO, U HCUBbIE CUAbL 3A8UCANM TOIBRO OT NOAOHCEHUL UITH
KOOPAWHAT Tell.
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Ecau npeacraBuM cebe Bce Macchl HENOABUMHBIMU U TOALKO OJHY U3
HHUX IOJBHKHOI, TO coBepilleHHaA paGoTa H3MEHAETCA TOIbKO B 3aBHCHMOC-
TH oT U. ¥YpaBHeHue U = const HU300pasaeT Tak Ha3bIBaeMyIO NOBEPXHOCTD
YPOBHA (MJM MOBEPXHOCTHh paBHOM paboThl). JIBU;keHHE N0 TAaKOH MOBEpX-
HOCTH He CONPOBOK/IAeTCA COBEPIIeHHeM paboThL

7. le/IHI_[l/ll'I HauMEHBIICTO MOHYMICHUA

1. Taycc mpoBo3sriacHil HOBBIM 3aKOH MEXaHHMKH, NMPUHIHI HAUMEHb-
wezo nonyricdenun (Crelle’s Journal fiir Mathematik, IV, 1829, crp. 233).
OH 3ameyvaeT, UTO NpH Toi (opMe, KOTOPYIO NMpHHAJNA MeXaHHKa B CBOEM
HCTOPHUYECKOM DPa3BUTHH, JHHAMMEA OCHOBLIBAETCA Ha cTaTHke (Kak, Ha-
npuMep, NpuHOHN A’AnamGepa Ha NPUHINMIE BO3MOMHBIX NepeMelleHMil),
MemaAy TeM Kak ciefioBaido Obl cOGCTBEHHO OHMJATh, UTO HAa BBICIIEH CTY-
MeHH Pa3BHUTHA HAYKH CTATHKA OKaMmeTCA clellHalbHLIM cIyJyaeM JHHAMH-
Kd. I BoT mMHTepecywomuili Hac npuHnun 'aycca TakoB, YTO OH OJMHAKOBO
0XBaTbLIBaeT ciAyvyad AHHAMHUYECKHE M cTaTHuYeckHe. B 3ToM HampaBieHHH
OH Y/IOBJIETBOPAET, cleJoBaTelbHO, TpeGOBaHHIO HAY YHOR U JOTHYECKoil 3c-
TeTHKHU. Mbl 3aMeTHJH y#e BBIlIe, UTO TO KEe camMoe MOMHO cOGCTBEHHO
cKasaTh M o npuHIKNne 1 Amambepa B ¢opMe JlarpaHska U IpH IpUBeICHHON
BbIllle (popMe ero BuipamieHuA. [IpUHIINN MeXaHUKH clujecmeerHHo Hosblil, 3a-
MeyvaeT ['aycc, He MoeT y#e OLITb HaleH, HO 3TO He HCKIIOYaeT OTHAKO
BO3MOKHOCTH OTKPBLITHA HOBBIX TOUYEK 3PEHHSA, C KOTOPBIX MOKHO GLIIO GBI
paccMaTpHBaTh MeXaHHUecKHe Ipoliecchl. BOoT Taxaa Hosaa mouka spenus
Y npeadoxeHa B npuHnune laycca.

2. Bosnmem maccel m, m', ..., TaKk WK
HHaye cBfizaHHbIe MeKIy coboi. Byan 3Tu mMac- b
CbI ¢80000HbL, OHU N0 NeACTBHEM IPHIAOKEHHBIX
CHJI B 0YeHb HeGOJbIIIHE 3eMeHTLI BpeMeHH NMpo-

Xoauau 6l myTH ab, a'l’, ..., Memay TeM Kak avb a'
BCIE/ICTBHE céAsell OHU B TOT 3Ke IEMEHT Bpe- S Vi

MEHH ONMCLIBAIOT NyTH ac, a'c¢/, .... W BoT,

corqgacHo npuHnuny [aycca, aBumkeHHe CBA3aH- Puc. 177b

HBLIX TOYEK MPOMCXOAUT Tak, 4TO NMpH dellcmeumenbHom NBHKEHHH CYM-
ma m(be)? +m/(b'c)?2 4+ =3 m(be)? cranoBuTCA MUHLMYMOM, T. €. OKA-

3bIBa€TCA MEHbIIE, YeM IIPU BCAKOM ADYTOM JBUAEHUHU, MBICIUMOM IpH
mex e cBA3AX. Ecau raxdoe neumenve naet Goanmyto cymmy . m(be)?,
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YeM MOKOM, To cyllecTBYeT pasHosecue. TakuM o6pa3oM, MPUHLUI 3TOT
o6HMMaeT B paBHOH Mepe Kak cTAaTHYeCKHe, TAK W AMHAMHUYECKHe CIydau.
Cymmy 3 m(be)? Mo#HO KOPOTKO Ha3BaTh CYMMOL OMKAOHEHUA WU
OTKJOHEHHEM OT HeCBA3AHHOTO (cBOGOAHOrO0) ABWMKeHHA. UTo o6pasoBaHue
CYMMBI OTKJIOHEHHA He 3aBHUCHUT OT CYIIECTBYIOIMX B CHCTeMe CKOPOCTeH,
160 5TH ToCIeTHUE He MOTYT U3MEHATh OTHOCUTENbHBIX MOJOMEHHH a, b, ¢,
ficHO caMo c00oii.
3. HoBblii TPUHIMN MOMET 3aMEHWUTb TNPHHIUI
q b p’Anambepa M, Kak mokaszan Layce, MoskeT GLITh U3 Hero
BbIBEJIeH, UTO J0Ka3bIBAeT PABHONEHHOCTb OGOMX MpPHUHIIH-
C 7 mos. Ilog meficTBHeM npudoxcernbir cui cBoGoIHAA Macca m
coBepllaeT B BIeMeHT BpeMeHHW NMyTh ab, a moa geicTBHeM
Puc. 178 deticmeumeasHbLT CUII Ta e Macca BCJIeICTBHe CBA3el B TOT
#e SJIeMeHT BPeMeHH coBeplliaeT MyTh ac. MbI pasiaraem ab Ha ac u cb.
Pasnosenue 3To MbI coBeplaeM AJA BeeX Mace. TakuM 06pasoM, CHIIbI, CO-
OTBeTCTBYONIME MYyTAM cb, ¢'b', ... 1 UM MponopuHoHalbHbIE, BCIeJCTBHE
CBA3ell He OKA3bIBAIOT CBOEro NEHCTBHA, a B CBA3AX yPaBHOBEIIHBAIOTCA.
BhINOMHUM OT KOHEUYHBIX MONOMEHHH ¢, ¢/, ¢, ... BO3MOMHBIE NepeMele-
HUA ¢, 'Y/, ..., KoTopeie ¢ ¢b, c'b, ... o6pasytor yraer 9, 9, . ... Tak Rak
CHJIBI, MpONOpLHOHanbHble ¢b, ¢'b’, ... (cormacHo mpunuuny n’Anambepa),
YPaBHOBENIUBAIOT APYT APYra, TO Mbl MOMEM 3/ech TPUMEHUTDb MPHHIUI
BO3MOMKHBIX MepeMelleHHid. Mbl UMeeM, clleloBaTeIbHO,

chbc'ycosﬁ <0 (1)

(b7)? = (be)® + (ey)? — 2bceycosdd
(by)?2 — (be)? = (ey)? — 2be ey cos

Zm(b’y)2 — Zm(bc)2 = Zm(cv)2 — 2Zmbc ey cos 9. (2)

Cornacuo ypasaeHuo (1), BTOpOii 4/eH NpaBoii CTOPOHbI ypaBHeHHUA (2)
MoO#eT GbITh TOJBKO PABEH HYIIO WIH BeIMUYMHON ompuyemedstol. Benen-
cTBUe 3Toro cymma ¥, m(cy)? OT BRIUMTaHUA 3TOTO BTOPOTO YieHa HUKOT1a
He MOKeT ObITh YMeHbIIleHa, 8 MOMET TONbKO yseauuumsca. [losTomy u ne-
Baf CTOPOHA ypaBHeHUs (2) MpeacTaBIAET BCeraa BeIUUHHY MOTOMUTENb-
HYIO H, cllefjoBaTenbHo, Y. m(by)? 6biBaeT Beerma Gombuie, yem Y m(be)?,
T. €. BCAKOE MBICIMMOE OTKJIOHEHHe OT CBOGOJHOTO IBUMEHHA GbIBAET BCEr-
Ja Gonbllle TOro, KOTOPOe MPOUCXOIUT B AeHCTBUTEIbHOCTH.

4. 0603HaUUM MYTh OTKIOHEHWA be ANA OYeHb HeGOJBIIONO HIeMeH-
Ta BpPeMeHH T KOpPOTKO 6ykBoil s u BMecTe ¢ [llediepom (Schlémilch’s
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2
«Zeitshriflt fiir Mathematiky, ITI, 197), 3amMeTum, 410 § = %, rje -y 03Ha-

yaeT ycKOpeHHe, TaK YTO cyMMa OTKJIOHEHHA Y ms> Mo#eT GLITh Takw#e
BHIpajkeHa B cleyomux dbopMax:

S =T mys =T pe =T Y my

3aechk p 03HAYAET CUINY, OMKAOHAOWYIO OT c80600H020 NBUKEHUA. Tar Kak
NOCTOAHHBI!I MHOAHTENL He HMeeT BIHAHUA Ha OTpe/lelleHre BeTHUYHHEBI MU-
HUMYMa, TO IBUKEHHE, MOKHO CKa3aTh, MPOUCXOIHT TaK, UTO

Z ms?, (3)
HIH Zps, (4)
WK Z my? (5)

npeBpamaeTcd B MUHUMYM.
5. PaceMoTpuM cHavalna HecKOJIbKO MPUMEPOB, NOIb-
3yfAch TpeTkeil ¢opMoil. B KauyecTBe mepBoro mpumepa
BO3bMEM ellle pa3 ABHAEHHE BOpOTa NoJ JelcTBHEM Ie-
pPerpy3KkH M BOCNOJbL3YEMCHA Y#€ HEOJHOKPAaTHO ynorpel-
JIeHHBIMH o6o3HaueHnAMH. HaMm HyskHO pelicTBHTenbHOE
yckopenue y cuibl P u 4 cuinl Q onpegenuTh Tak, 4To-

&
B MHHHMYM HIH, TaK Kak v = —7%, 4TOOBI BELIpae-

6Ll BLIpaAieHHe g(g - 7% + <(g — ¥')? npeepaTuioCh

Puc. 179

e P(g—v)? +Q(g+ 7%)2 = N nonyuuio HauMeHbllee

3Ha4YeHHe. HpI/IMeM IJIA 3TOH 1enu

dN 7
8N _ _ p(g— T\T
&y (g 7)+Q(g+7R)R 0
Y MBI HallleMm: v = %Rg, KaKk Y B MpelbIAYyIINX PeLIeHUAX TOH e
T

3amavH.

B rauecTBe BTOpOro mpumepa pasbepeM [BH#EHHe MaleHUA Teja IO
HARJIOHHOHN IUIOCKOCTH. 31ech MBI BOCIOIb3YeMCA MEpBOd HOpMOR Y ms?.
Tak Kak MBI UMeeM 3JIeCh Jel0 TONLKO ¢ 00Hol Maccod, TO MbI OTBICKH-
BaeM TO YCKOpDEHHe NMaJeHHA <y JJIA HAKIOHHOH MJIOCKOCTH, MPH KOTOPOM
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KBaApar IyTH oTKIoHeHUA (s2) craHoBUTCA MUHEMYMoM. MBI HMeeM Tor-
na (cM. puc. 180)

2\ 2 2N\ 2 2 2
2_ (12 2\ (T
S_(g2) +(72) 2(g272)sma'

d(s?

IIpuuss ((j ) = (0 4 onycTHMB IOCTOAHHbIE MHOMKUTEIH, I[OJLY4aeM
Y

2y —2gsina =0 Ui vy = gsina, YTO HaM y:e U3BECTHO U3 UCCIeJ0Ba-

uuii IN'anunes.

2
73
72 a a
2| /s ,
m m
o
Puc. 180 Puc. 181

IIpuBeneM elle OofAUH NpUMEpP B JOKA3aTEAbCTBO TOIO, YTO IPUHIUI
laycca oObAcHAET U cayiau paBHoBecuA. K nmevam poeiuara a, a’ mod-

BellleHbl msaxcevie Maccbl m, m'. Ilpunmun TpeGyer, 4ToGbl BBIpasMe-
!

e m(g — )2 + m/(g — ¥')? npespaTunocr B MHUHUMYM 7 = —7%.
!
Ho ecnn macchl 06paTHO NPONOPIHUOHANBHEI ILIEYAM pbluara, T0 % = %
m
u vy = —y™. Takum 06pa3oM, JOHHO NPEBPATUTHCH B MUHUMYM BbIpa-
m

2
menue m(g —v)2 +m' (g+ 7ﬂ,) = N. U3 ypaBHeHus % = 0 caenyer,
m

aro m(14+ 2 )y = 0 nan v = 0. B aT0M ciyuae, ciefoBaTenbHo, pagnosecue
m

NaeT HaumeHbUlee OMEKLOHEHUE OT C80000H020 OBUNCCHUA.

Bcesaran noeas cBA3b yBeAMYMBAET CyMMY OTKJIOHEHUHA, HO 3TO YBeAUYe-
HHYe Bcerga MUHUMaJdbHoe. Ecau 1Be UM HECKOJMBKO CHCTEM CBA3BIBAIOTCA
Me# Iy co060i0, TO BUKEHHE [IPOUCXOJIUT C HAUMEHbUUM OTKIOHEHUEM OT
NBUMEHUH HeCBAIAHHBIT CACTEM.

Ecnu, Hanpumep, Mbl COeIHHAEM HECKOJIbKO IPOCTBIX MaATHUKOB
B ONUH JUHEHHBIH CIOMHBIH MaATHHK, TO KojdeGaHHE 3TOr0 IOCJIETHErO
NPOMCXONUT C HAUMEHbWUM OTKJIOHEHHEM OT KojleOaHUH omdeabHblr Ma-
ATHUKOB. IIpu pasmaxe o NpocToil MAaATHHUK HMeeT YCKOpeHHe Ha CBO-
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eM nyTu gsino. Eeian ysino o3HauyaeT yckopeHHe, co-

OTBETCTBYIOIlee TOMY e pasMaxy Ha paccToAHuM 1
OT OCH CJIOMHOr0 MaATHHKa, To . m(gsina — rysina)?
win Y. m(g—ry)? cramoBurcA MHHHMyMoM. IloaTomy

Zm(g—m)v“:(lnvzgzm

eTcA IpocTedmuM o6pa3oM, HO, KOHEYHO, TOJABKO MOTOMY,
yto B npuHnune ['aycca comepHTcA y#e Bech TOT OIBIT,
KOTOpBI# 6611 cobpaH ¢ TeueHHeM BpeMenH ['ofirencom, Axo-

6om 1 HorannoMm BepHyIiau U gpyruMu.

6. Yeeaudenue OTKIOHEHHUA OT CBOGOJHOTO OBUHE-
HHUA ¢ KamJON H080U CBA3LIO MOMET OBITh HIIIOCTPUPO-
BaHO cleAyIOMUMU npuMepaMu. Uepe3 nBa HENOABUH-
upix G6aoka A, B v oguu mouBumubin 6aox C mnepe-
OpollleHa HUTb, Harpy#eHHaA Ha 000HX KOHLAX T'py-
3oM P, Memgy TeM Kak K IOgBH#HOMY GJOKYy MOJBe-
meH rpy3 2P + p. llogBusHbIi 60K omycKaeTcA Torja

C YCROpeHHeM g. Ecan MbI ocTanoBuMm Bpailie-

_pP
4P +p
uue 6ioka A, TO MBI coOBIIMM CHCTEMe HOBYHO CBA3L
M OTKJIOHeHHe OT CBOGOIHOTO JBHMKEHHA CTaHeT OOMb-

,
= . 3ajaua 03TOMY pella-
S mr?

Puc. 182

2P+p

Puc. 183

me. [loaBemenHbIt K 640Ky B rpy3 clemyeT Torja paccMaTpHUBaTh, Kak
Maccy B UeThIpe pa3a GOMBIIYIO, TaK KaK OH JBHKETCA ¢ ABOIHOIN cKopoc-

ThIO. HO,Z[BI/IH{HHﬁ 0JI0K OIIyCRaeTcd Torjga ¢ ycChkopenuneM

_Pr

HO paccynTaTb, YTO BO BTOPOM clilyyae cyMMa OTHKJAOHEeHHUH 60.11])1119, yeM

B [IEPBOM.

IIyeTh HeKoTOpoe uMciIO n PaBHBIX T'PY30B P
NOABEIIeHO Ha TVIagKoH TOPH3OHTANTLHONH MIOCKOCTH
K 7 IOABHUMHBIM 6/I0KaM, Uyepe3 KOTopble H306pameH-
HBIM Ha puc. 184 oBpazom nepedpolieHa HUTh, HOCH-
manA Ha cBoGOOHOM KoHUle Tpy3 p. Ecam ece 6ioknm
nodsudcHsl, TO MBI IOdy4aeM, IPHHHMafg BO BHUMa-
HHe OTHOIIeHHe CROpOCcTeH Macc OTHOCHTEIbHO BhI-

3bIBAIOIEro JBH#eHHe TPy3a p, YCKOpeHHe A I0-

4n §
1+ 4ng’
3aKpeleHbl, TO YCKOpeHHe 3TOr0 rpysa O6ynet 4/5g.
Ecau Bce n + 1 Macchl NOABHAKHBI, TO CyMMa OTKJO-

clliefHero eciil #e 6ce OJOKHU Kpome 001020

6P +pg HEprH_
d d
d
d
Puc. 184
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p
HeHUll nojlyuaeT BeIHUHMHY ol
€CJIM YMCJI0 MOJBHA{HBIX Macc 1 CTAHOBUTCA MEHbIIE.

7. IIpeactaBumM cebe Teso Beca (), KOTOpoe MOMeT IepedBHUIraThCA Ha
BajJMKax 110 TOPU30HTANbHON MJIOCKOCTH UM KOTOPO€ OrpaHMYeHO HaKJIOHHOHN
miockocThio. Ha HaK/JIOHHON NJIOCKOCTH JIeHUT Telo Beca P. Yie unemunx-
Mu6He MOMHO 3aMETHTh, UTO TeJo P najaer BHU3 ¢ 604bUUM YCKODEHHEM,
ecau Teno () nodeuxcno ¥ MOmeT YCTYNaTb eMy JOPOry, YeM B TOM CIy-
yae, KOI/la OHO HEeNOJBUMHO M, clelJoBaTelbHO, 60/blIe NPEeNATCTBYET ero
ABHKEHMIO najeHusA. Bricote nagenud h tema P NOMmHBI COOTBETCTBOBATh
FOpH30HTaJIbHAA CKOPOCTH ¥ M BEePTHKAJIbHaA CKOPOCTh U [ABHMSEHUA Te-
a1a P v ropusoHTaqLHaAs CKOPOCThL w IBUKEHUA Tena (). BBuay coxpanenus
KOJMYeCcTBa M'OPU30OHTAILHOIO JBUMEHHA, IPH KOTOPOM AEHCTBYIOT TOJNbKO
BHYTpPEHHHE CHJIbI, MBI UMEeM:

g. BeauturHa sTa craHoBHTCA 6oiblle,

Pv = Qu.
lanee, mo oueBHAHEIM reoMeTpHUYecKUM coobpaenuaMm (puc. 185), umeem:
=(v+w)tga.

CropocTH, clefoBaTeabHO, GyAYT:

U= u,
v:%ctga-u,
w:ﬁctga-u.

Ha ocHoBaHMHM NpHHIHIA MHUBLIX CHUJI cOBeplieHHasA paboTa P Momer
ObIThH NOMyUYeHa U3 ypaBHEHHA

Put,P( @Q Q( P ? u?
Pu® P U_ = u-
Ph = Z 9 + <P+Qctga> 5 g<P+Qctga> 5
_PQ_
P+Q

Ecau BoIBecTH 3a CKOOKH MHOMHTEID Ctg2 & W IIPOU3BECTH COOTBET-

CTBYIOINIHE COKPAIleHUA, NOIYYUM

@  cos a) u?
h = =
8 ( P+Q sina/ 2
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P
v w
@ gy
Puc. 185
Yro6bl MONYYUTh GEPIMUKAILHOE YCROPEHHE 7Y, C KOTOPBIM MPOXOAUTCH
’U,Z
BLICOTA MajeHuA h, 3aMeTUM, 4To h = 2y Ecau BBemem 310 3nauenue gaa h
B IOC/IeJHee ypaBHeHHe, Mbl OJLYYUM
.2
(P+Q)sin” «
= 2 &
Psin? a +Q

Ipu Q = oo, v = gsin® @, RAK Ha HenodsuUNCHOT HAKIOHHON MIOCKOCTH.
M ’y M
IIpu @ = 0, v = g, Kak B ciyyae cBoOOJHOTO majeHud Tena. llpu sina =1
b M b
v = g, Kak B clydae cBoOOJHOrO majeHud Tena. Rorga () uMmeeTr 3HaueHue
KOHEeYHOH BelWuuHbl, Korga ( = mP, moixydyaeM

(1+m)sin® a . 5 (1+m)
Y=—">5 &>§gsin"a, TakKak ———— > 1.
m + sin” « m + sin” «

Hrak, eciu coenarb Tenno () HelNOOBHMKHBIM, T.e. eCJId NpUGABUTHL HO-
BYIO CBfi3b, TO OTKJIOHeHHe OT CBOGONHOTO JBUMEHUA g03pacmaen.

B npuBenenHom 3lech ciydae Mbl IJA MOJNYyUYEHUA YCKOPEHUA <y BOC-
MoAb30BajUCh MPUHIUIIOM COXPaHEeHUA KoaduecTBa IBUMEHUA U NPUHIIUA-
MOM UBBIX cWJ. PemuMm Ty e 3agauy npu momomu npunmuna [laycca.
Ilycth CROPOCTAM U, v, W COOTBETCTBYIOT YCKOPEeHUHA v, d, €. Tar Kak ToJb-
KO Telo P B cBOGOJHOM COCTOAHUM MMelo OBl 8epmukaibHoe YCKOpeHHe g,
a ocTalbHble YCKOpeHUA ObLIM Obl paBHbI HYJNIO, TO BhIpameHue

P s, P Qo

E(g—'y) —l—Eé +EE =N

AOJIHHO ObITH MHWHUMYMOM. Tak rak BcH 3ajadya uMeeT CMBICJ TOJBRO 10
TeXx Mmop, noryja tena P u @ conpuracaiores, T.e. mokyga v = (0 + ¢€) tg a,
TO MBI MOJyYaeM

N = g2,

o

_ 2, Py, Q
[g— (0 +¢)tga] +g6 +g
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06p830BaB IIpou3BOAHEIC 11O o6eUM oCTaBLIUMCHA ellle He3aBUCUMbIMU nepe-
MEHHBIM § U £, MBI IIOJIYYUM

dN _ dN _

25 =0 u e =0, unm
—lg— (6 +e)tga]Ptga+Pi=0 nu
—[lg— (6 +e)tga]lPtga+ Qe = 0.

N3 sTux AByX ypaBHEHHUI HEelOCpPeACTBEHHO cnenyer, uto Péd— Qe =0
U 3aTeM MoJNydaeM AJA Y TY e BeIHUHHY, KOTOPYIO MBI 0Ny YHJIH PaHbIIE.

PaccmoTpuM erie Ty #e 3agady ¢ aApyroit Touku 3penus. Teno P npoxo-
OUT IMYyTh $ NI0oJ yrioM (3 K TOPHU3OHTY; €ro rOPHU30HTAlbHAA U BepTHRAIb-
HafA cocTaBiIANUe 6YAyT v B u; Tedo () IPOXOAHT IYTh w IO TOPHU30H-
TanbHOH mocKkocTH. CocTaBifAwmad cuila, eficTByOMan B HallpaBleHUH S,
ecth P sin3; npuHMMan BO BHUMaHKE OTHOCUTENbHbIE CKOPOCTH IBUMHEHUA
ten P u (), cooTBeTCTBYONEe YCKOPEHUE B HANIPABIEHUU S OyHeT

Psing .
pra(s)

Mur HCIIOCPEOCTBCHHO II0Jy4YaeM ypaBHCHHUA

Qw = Puv,
v = $cosf3,
u=vtgg.

Orcroja Mbl [OJyYaeM, 4TO YCKOPEHUE B HAlPaBICHHUH § PABHO
Qsing
&
Q + P cos 32
a COOTBEeTCTBYOIIee BepTHRAIbHOE YCKOPEHHe PaBHO

Qsin® 8
V=g
Q + Pcos? 3
Eciy BOCHOL30BATLCA INIPUBEJEHHBLIM BBIle ypaBHEHHEM u =

= (v + w)tg @ U BMecTo yrioBbiXx GyHKIMI ( BcTaBUTH GOYHRUMH , TO
noc/nefHee BbIpaKeHHE IOJY4YHT CHOBA IPUBEICHHYIO y#€ BbIlle GopMYy.
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TakuM 06pa3zoM, MBI IPUXOAUM K TOMY ke Pe3yAnLTaTy, NoAL3YACh paciiu-
peHHBIM MOHATHEM MOMEHTOB MHEPIHH.

Haxonen, pemum Ty e 3aaa4y caMbIM NpAMBIM o6pasoM. Teno P ma-
JaeT MO MOJBUMHOR HAKIOHHOW IJIOCKOCTH He ¢ BePTHKAILHBLIM YCKOpe-
HUEM g, KaKk B clyvae cBOOOJHOIO NMajeHHUfl, a ¢ BEPTHKAILHLIM YyCKOpe-
HUeM . OHO HCNBITHIBaET, clelloBaTelbHO, BEPTUKANILHOE MPOTHBOAEHCT-

BHE g(g— v). Tak kax BzaumopeitcTBue Ten P u (), ecnu npeHe6pedb Tpe-

HUEeM, MOMeT BLIDa3NUTBCH TOJLKO B BHIEe OaBlIe€HUA S, HOPpMAAbHO20 K Ha-
KJIOHHOH IMJIIOCKOCTH, TO

&‘:%(5.

0|

%(g—'y) =8Scosa u Ssina =

Otciopa cnenyer

%(g—'y) = %6ctga, a, Tag kax v = (0 + &) ig o,

TO MEI IONY4YHUM, HAKOHell, KaK paHbIe

(P + Q)sin’® a
Y=o 8 (6)
Psin® o+ @
() sin & cos
=&
Psin®a+ Q
_ Ps.in2a cosa . (8)
Psin® a + @

Ecnu P = Q u « = 45°, To B 3TOM chmequalLbHOM clydae ¥ = %g,

g2

6= %g, €= ég. IIpun g = % = 1 cymMMa OTHJIOHeHHit paBHa 5 Ecnu cne-
JaTh HAKJIOHHYIO MIOCKOCThH HEMOJBHMKHONW, TO COOTBETCTBYIOIIAA CyMMa

g

6ymet 5 Ecnu 6u1 Teno P gBuranoch mo HEMOABHMKHON HAKJIOHHOR mioC-

KOCTH ¢ YTJIOM HakloHa (3, mpuueM tg 3 = %, T.e. 10 TOMY #e NyTH, 10
KOTOPOMY OHO JBHETCH Ha NOABHMKHOHN MIOCKOCTH, TO CYMMa OTKJIOHEHHUH

2
Ob1a Obl TOIBKO % Ho ono TOrga U B JeHCTBUTEILHOCTH BCTpedalo ObI

MeHbIlle TPENATCTBHHA, YeM ecld Gbl OHO MOIYYHIO TO e YCKOpeHHe OT
nepemeujeHus Tena Q.
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8. PaccMoTpeHHbIe MpUMephI AJoCcTaTOYHO MoRasand y#e, YTo NPUHITUI
laycca He mpeacTaBifeT cyujecmeeHHo Ho8020 TIO3HaAHUA. Ecliu MBI mpuMe-
UM popmy (8) 3TOro MPUHIUIA, PA3TOAKUB BCE CUILI U YCKOPEHHUS MO TPeM
NeprneHIUKYIAPHLIM APYT K APYTrY HampaBleHUAM KOOPAUHAT U MpUAAJUM
BceM OyKBaM TO e 3HaueHue, uro B ypaBuenud (3) (em. ctp. 300), To
BMECTO CyMMBI OTKJIOHEHHH Y m~y? MbI MONYYHM BHIpameHue

2 2 2
X Y Z
U BelieficTBUe YCIOBUA MUHUMYMa

o= (k- s (1) ()] -

S UX —mé)de + (Y — mm)dn + (Z — m¢)d(] = 0.

Ecnu HeT HUKakuX cBA3eil, To KO3bdUNHEHTHI B TakoM ciydae df,
dn, d(, 6yayuyu OTAeIbHO MPUPABHEHHI HYJIO, IAI0T YPABHEHUA [BUKE-
HuA. Eciu e CBA3K CYLECTBYIOT, TO MbI UMeeM Memay d€, dn, d( Te
#e OTHOIIEHHH, KaKHe MBI TIONYYHIH Bbllle B ypaBHeHdn (3) (eM. cTp. 300)
Memay 0z, 6y, 2. YpaBHEeHUA JBUMKEHUA MOTYYAIOTCA T€ e, KaK 3TO celi-
yac e BHAHO U3 PACCMOTPEHUA mMo20 Jce TPUMepa, COTIacHO NPUHIUIY
o’Anambepa u npunnuny ['aycca. Pasuuna TonbKo Ta, 4TO B NEPBOM CIY-
Yyae MBI HENOCPEeACTBEHHO MOJTYyYaeM ypaBHEHUA ABUKEHUA, a BO BTOPOM
aumb 4Yepe3d duddepennupoBande. Ecnn uckaTh BrIpameHUe, KOTOpoOe de-
pe3 guddepeHunpopanue gano Okl ypaBHeHUA A’ Anambepa, MOMKHO caMo
coboit mpuiiT & npurnuny laycca. OTcioga ACHO, YTO HTOT MPUHIUN HOB
TONbKO no gopme, HO He no cyuwecmay. Name To, UTO OH OXBATHIBAET CIIY-
Yad U cTaTHYeCcKUe, U AUHAMUYECKUE, TOKE He ABIAETCA NPEUMYLIECTBOM,
€clH CPaBHUTHL ero ¢ mpuHIUNOM I’Anambepa B dopme Jlarpanska, Ha 4TO
MBI YEa3bIBanu yike Boime (cM. crp. 300).

OTBICKMBAThL MUCTHYECKOE UIH Memagusuieckoe OCHOBaHUEe MPUHIUTIA
laycca Ham HeT HagoGHOCTH. Eciau BeIpameHue «HauMeHblULee NOHYICOeHU ey
U BechMa 3aMaH4YHBO, TO MBI BCe #e UYBCTBYeM, UTO C 3TUM Ha3BaHUEM He
JaHo ellle HUYero ocA3atelbHoro. OTBET Ha BONPOC, 8 4YeM e 3aKIIvaeTcH
9TO NOHY K JeHHe, MbI JON#HBI HCKATh He B MeTahU3HKe, a TONLKO B haKkTax.
Boipamenne (4) (eM. ctp. 309) nan (9), KOTOPOE CTAHOBUTCA MUHUMYMOM,
BhIpamaeT pafomy, KOTOPYIO BBLI3BIBAET B 3JEMEHT BpPeMeHH OTHKIOHEHUE

HIN
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CBA3aHHOTO [BMISEHUA 0T cBOoOOJHOT0. Ima padoma omraonenus OLIBaeT
B cilyyae jJeHCTBHTEIbLHOr0o [JBHKEHMA MeHblle, YeM IpH JH0060M APYroM
MBICIHMOM JBHKEHUH.

9. Hrar, Mbl yCTAHOBMIIH, U4TO JBHAEHUE ONpelelAeTcA padomoti, Mbl
MOHAIM CMbIC] NPHHIUNA BO3MOMHBIX epeMellleH il Tak, YTo ToJAbKO TaM
HeT JBMMEHMA, Ije He Mo#eT GbITh cOBeplleHa HUKakafd pabora. Teneps
HAM COBCEM y#e He TpyJHO No3HATh M obpaTHoe, a MMEeHHO, UTO BCAKAA
paboTa, KOTOpaA Moxcem GLITh COBEpIIeHa B 3JeMeHT BpeMeHHM, ObIBaeT co-
BepllieHa U & delicmeume.bHocmiy. YMeHbIIeHHe paboThl B 31eMeHT BpeMeHH
BC/eJCTBUE CBA3eil orpaHUYMBaeTCA MOITOMY YacThi0, YHUUTOMEHHOH npo-
mueonoaoscHoti padomoti. TaxuM o6pasoM, U 3jlech Nepe/] HAMH M3BeCTHbIH
HaM y#e PaKT, MpejcTaBlinii TOILKO ¢ HOBOM CTOPOHBI.

ATo OTHOIIEHHE Mbl MO#EM HalTH y:ke B mpocTeiimux cayvaax. llycrs
HA Macchl M M M B Touke A JeHcTBYIOT CMIBI — Ha HepBYIO CU/la P U Ha
BTOPYIO cHaa ¢. EciM Mbl COeJMHUM UX, TO Ha Maccy 2m GyneT gedcTBo-
BaTh paBHoeficTByIoman cuia r. Ecau AC, AB 03HauyaloT Iy TH B 3J1eMEHT
BPEMEHH JUIA CBOGOAHBIX MAacC, TO MyTh CBA3aHHOW (ABOHHON) Macchl 6y-
aetr AO =Y, AD. Cymma orraounenuit 6yaer m(OB%+ OC?). Oua mensbne,
4eM oHa 6bl1a 6bI B TOM clyuae, ecid 6b Macca B KOHIIE 3/1eMeHTa BpeMeHH
okaszaiach B Touke M uiau fame B Touxe N, jgemaieit BHe auauu BC, uto
MO#HO [10Ka3aTh NPOCTERIIMM reoMeTpHYeckuM noctpoenneM. CyMma mpo-
p° + ¢* + 2pgcos ¥

2
¥ NPOTHBOMNOJNOAHO HANPABJICHHBIX CHI CTAHOBMTCH paBHBIM 2p%, a B ciy-

Yae paBHBIX M PABHO HANPAaBIEHHBIX CHJ CTAHOBHTCA PABHBIM HYIIIO.
IlycTs Ha OfHY M TY e Maccy IeHCTBYIOT [B€ CHJBI P
u q. IlycTh cuia g pasiaraeTcA Ha CHIbI P U § Napailleilb- B
HO U MepNIeHMKYIAPHO K HANpaBIeHMIO feficTsuA p. PaGotsr |5 q
B 9JE€MEHT BPeMeHH MPOMOPIHOHAILHBI KBaIpaTaM CHI U 6e3 A
cBA3EH MOTYT ObITh BbIpameHbl uepes p° + ¢° = p? +r? + 52,
Eciu [eficTBHe CHABI T IPAMO NPOTHBONOIOKHO AEHCTBHIO P
CHJIBI p, TO HACTyNaeT yMeHbIICHHEe paGoThl H CyMMa paB- D
Ha (p —r)? + s%. CBoiicTBa, Jexamue B ocHoBe NpHHINKNA ['a-
ycca, colepsRaTca y#ie B IPUHIUIE C0MKEHHA CHI WX B IPUH- ¢
I[UIe He3aBUCHMOCTH CHII IPYT OT Apyra. ITo HETPYJHO 3aMe-  Pyc. 186
THTb, €C/IM MPeJCTaBUTh cefe Bee YCKOPEHHA BhINOJAHEHHBIMH 0JHOBPEMEH-
Ho. CTOMT OT6POCHTD paciuibIBUATOE U TyMaHHOE BhIpaskeHHe, YTOOb! HcUed
¥ MeTadu3MyYecKHil HajeT NPMHIMIA. Mbl BUAMM TOrJa IPOCTOH (GaKrT; MbI
PA304APOBAHDL, HO 3aTO HAM 6CE CIMALO ACHO.

MnopurHoHa/jJdbHa BbIPpaxKE€HHIO , ROTOpoO€ B CJay4dae paBHBIX
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10. UznoxeHHOEe 3/1ech pa3bACHeHUe HacuyeT 3aKkoHa ['aycca B 6oibinei
CBOEll YacTH CONEp:KUTCA yie B [UTHpoBaHHOU Bheiule pabote Illeddnepa.
Te B3rAAABI MOCNEIHEr0, ¢ KOTOPHIMH MbI HE COBCEM OBITH COTJNACHBI, MBI
Monua 371eCh BUIOU3MeHUTH. Tak, HanmpuMep, Mbl He MOeM NPU3HAThL 3a
HO6bLl BRICTABIEHHBIA UM caMUM NMPUHIHUI, TaK Kak U no ¢opMe cBoeil ¥ no
CMBICIY OH moxcdecmeeHer ¢ npuHIUNnoM 1’ AnaMmbepa—Jlarpanma.

I'my6orue uccneqoBaHuA HacueT MpUHNUNa ['aycca cofepmaTca B cTa-
The Jlunmuna «Bemerkungen zu dem Princip des kleinsten Zwanges»
(Borchadt, Journal I. reine u. angew. Mathematik LXXXII, 1877, cTp. 316).
Y nmpyroro e aBropa H. Hollefreund’a «Anwendungen des Gauss’schen
Princips vom kleinsten Zwange» (Berlin, 1897) Mbl HaXxogiM MHOTO 3ne-
MeHTapHBIX MPUMEpPOB.

11. CrasaHHoe BhIillle B § 9 Hy#/TaeTCA ellle B HEKOTOPOM JIOMOTHEHHUH.
Ecnu macchl cucTeMbl He UMeIOT HUKAKOH CROPOCTH, TO JeliCTBUTENLHBIE
JNBUKEHUA MPOMCXOJAT TONbKO B HANMpaBI€HUU BO3MOMHOM paboTHI, COBMeC-
TuMoit ¢ yenosuamu cucteMbl (C. Neumann, Ber. d. Kgl. Sichs. Gesellsch.
d. Wissensch. XLIV, 1892, ctp. 184). Ho ecnu macchl o6iagaioT CKOpoCc-
TAMH, KOTOpble MOTYT ObITh TaK:e HANpPaBIeHH B CTOPOHY, MPOTHBOMO-
JTOMHYIO TeHCTBUIO MPHUIOMEHHBIX CHI, TO IBUKEHUA, ONpe/ieleHHbIe CRO-
POCTAMH M CUJIaMH, HarnajgpiBaioTcA aApyr Ha apyra (Cratea Boabumana
B ypHaite Wiedemann’s Ann., LVIL, 1896, crp. 45). [Ipunuun ke mar-
cumyma Ocrranbia («Lehrbuch d. allgem. Chemies. 11, 1, 1892, ctp. 37),
COrNIaCHO MPEBOCXOJHOMY OOIIeNOHATHOMY 3aMedvaHuio Zemplén’a («Ann.
d. Physik», X, 1903, cTp. 428) He MpUrofeH MIA ONUCAHUA METLAHULECKUT
MpolleccoB, MOTOMY YTO B HeM He MPUHATA BO BHUMAaHUE UHepyUA Macc.
TeMm He MeHee 0CTaeTCA MPABUILHBLIM TO, YTO OCYIIECTBIAKOTCA Te pado-
ThI, KOTOPbI€ COBMECTHMEI C CYIIECTBYIOIIUMHU ycioBUAMHU. B HacToAmeil
KHUTe, HaNMUCcaHHOIi ellle 1o 1882 roma, He MOriu ObIThL, KOHEUHO, MPUHATHI
BO BHUMaHHe 3aYaTKU SHepreTHUYECKOd MeXaHUKH, MOABUBIIUECA JNUIIb Jle-
CATH NeT cnycTH. I He Mory, BIpoYeM, OTHECTUCH C TeM NpeHeOpemeHUeM
K 9TUM MHONBITEAM, ¢ KOTOPHIM HEKOTOpble OTHeCHUCh K HUM. 1 pasBuTue
cTapoil «kIaccuYecKoily MeXaHURHU JI0 COBpeMeHHoH ee GOPMBI He OBLIO CBO-
O0IHO OT TeX WM JPYTUX aHAJOTHUYHBIX OnysmaHuii umu omubok. Touka
spennd lenbma (Helm «Die Energetiky, 1898, ctp. 205-252) Bpsag nu Mo-
}KeT BBI3BATh CYyllecTBeHHbIe Bo3pameHUA. CM. Moe U3NOMeHHe O paBHOU
NpPaBUIbLHOCTY MOHATUI pa6orel U cuabl («Ber d. Wien. Akad», December,
1873), rar u muorue mecra «Mexanukuy, B oco6eHHoctu ctp. 217 u cuen.
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8. IlpuHnun HauMeHbIero netic TBUA

1. Moneption B 1747 romy NnpoBo3rjiacui NPHUHIKI, KOTOPHIA OH Ha-
3Bal IPUHIUIIOM HaumeHbvulezo delicmeus («Principe de la moindre quantité
d’actiony). DTOT NPHHLMI OH Ha3bIBaeT 0COGEHHO AOCTOMHBLIM MYZIDPOCTH
TBopua. B KauecTBe Mephl 3TOTO JeHCTBUA OH paccMaTpHBaeT — IpaBja,
HEMOHATHO, HA KAKOM OCHO6AHUUL — TPOU3BeJeHHe U3 MacChl Ha CKOPOCTh
¥ nyTh Tena, mvs. llog Maccoil ¥ CKOPOCTELIO MOMHO MOHHMATEL OMpeje-
JeHHble BEMMYMHBLI, HO 3TOrO Helb3f CKA3aTh O IMyTH, ecld He yKa3aHo,
B KaKoe BPeMA 3TOT IYTh NPOXOAUTCA. Fcau e vUMeeTcA B BHAY eIUHHU-
Ila BpeMeHH, TO pazinveHue MemAy IyTeM U CKOPOCTHIO HpejiCTaBIfeTCA
B cayuvasx, paccMaTpuBaeMbix Monepriou, cTpaHHbiM. MonepTion He BbI-
ficHu cebe, M0-BUAMMOMY, PHHIMIA #UBLIX CHI M PHHIMIA BO3MOHHBIX
nepeMelleHUi, CMelIMBal UX M TOALKO IOTOMY IIpHUIIEN K 3TOMY HefCHO-
MY M pacCILILIBYATOMY BhIpameHHi0. PaccMoTpuM ero moapoGHee M Toria
HEACHOCTH €ro CTaHeT ellle OYeBH/IHee.

2. HocmoTpuM, Kak MonepTion npumenser ¢Boii npunuuin. IlycTs gaHb
ABe Heynpyrue Macckl M, m, nycth C' ¥ ¢ CKOPOCTH MX [0 yiapa M % MX
ofl1afd CKOPOCTh Mocie yiapa. 3aMeHff 3[ech OyTH ckopocTAMmH, Monep-
TIOM IONAraeT, YTO IIPM U3MEeHEHHU CKOPOCTell B yjaape «elCTBHe» PaBHO
MUHUMyMYy. Takum o6pazom

M(C —u)*+m(c—u)® ecTh MUHUMYM

u M(C—u) +m{c—u)=0.

CrepoBaTenbHO,
w— MC 4+ me
M+m -

B cayuae ynapa ynpyrux Macc Mel HMeeM IPH TeX #e 0003HaUeHHAX
d ecnn V u v 0o603HadalOT o0e CKOPOCTH Iocie yaapa

M(C —-V)* + m(c—v)* ecTh MUHUMYM

M(C -V)dV +m(c—v)dv=0. (1)
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Ha Tom ocHoBaHUU, YTO CKOPOCTL NpUOMUAEHUA A0 yAapa paBHa CKO-
pocTH yaaneHusa o6enx Macc mocie ygapa, Mbl HMeeM

C—c=—(V-v)
wm C+V—(c+v)=0 (2)
u dV —dv=0. (3)

W3 ypasuennit (1), (2) u (3) oueHb Terko MONYUATH H3BECTHbHIE BbI-
pamenus ana V u v. OTcioga fAcHo, yTO 06a 3TH cAydad MOKHO paccMmat-
pUBaTh, KAK MPOIECCHl, B KOTOPhIX HAMMEHbIee U3MEHEHUEe RUBOU CHITHI
MOKeT MPOU3OUTH uUepe3 MPOTUBOACHCTBUE, T.e. Uepe3 HAUMEHbUYI Npo-
musonoaoxcnyio padomy. 06a cnyuas, clnegoBaTelbHO, TOAXOAAT MO TPUH-
nun l'aycca.

3. CBoeobpa3HbIM ob6pa3oM MomepTion BbI-

M A . m BOIUT 3amon peivaza. [se maccet M n m Ha-

—_" XOOATCA Ha CTEpsKHE @, KOTOPLIA TOYKOI Bpa-

MEHUA JelUTCA HA [Be 4acTu: ¢ U a — x. Fc-

Puc. 187 AU CMepXxcHI0 coobuwaemca epaujamensHoe 06u-

JteHue, TO CKOPOCTH U TMYTH MPONOPIHOHANLHBEI MIeyaM pbiyara, U MbI
JON#HBI TIONYYUTh

Mz*+m(a — x)* ecTh MHHHMYM
u Mz —ma—2x)=0.

OTcioga cieayeT, 4TO
ma

T M4+m’

YTO Ha caMOM Jelle GLIBAET & cayide pasHosecus. IIpOTHB 3TOr0 MbI JOIAHEL
BO3pA3UTL CIeAYIONee: BO-EPBLIX, Macchl 6€3 TAKECTH U 6e3 CHI, Kak HX
Moqua npejgnonaraeT MonepTion, scezda 6LIBAIOT B pABHOBECHH; BO-BTOPLIX,
113 5TOr0 BLIBOJA BBITEKANO GbI, UTO MPUHINI HAHMEHbIIEro AeHCTBHA 0CY-
LECTBIACTCA B ACHCTBUTENLHOCTH MOABKO 6 CaAyide PASHOBECUA, JoKa3a-
TeNbCTBO Uero BOBCE HE BXOAUIO ke B HAMEpEHHA aBTopa.

YTo6bI 10 BO3MOKHOCTH COIIacoBaTh 06Cy#HI€HIE STOr0 CIydas ¢ mpe-
ILITYIIAM, MBI JOMKHLI GLIMM 6LI OPHHATL, 4TO mAdxceaste Macchl M U m
MOCTOAHHO COOBIIAIOT APYT APYr'Y HAHBO3MOKHO MeHLIIee U3MEeHeHHe FKi-
Boit bl Eciit MbI KOpoTKO 0603HaUNM GyKBaMu a, b eun phruara, GyK-
BaMU % U ¥ — JOCTUTHYTHLIC B €AMHUIY BpeMEHH CKOPOCTH U GYKBOH g —

€T



8. Ilpunuyun HaumeHvulezo deticrmeus 321

YCROopeHUe TAHECTHU, MBI MOJYYHM

M(g—u)> +m(g—v)® ecThb MUHUMYM WIH
M(g — u)du + m(g — v)dv = 0.

BCJIe,Z[CTBI/Ie #e CBA3U pblvara Mbl UMeeM

u_ v
[
du = —%dv.

U3 3TuX ypaBHeHU celivac e NMPaBUILHO CIeAYeT:

Ma — mb Ma — mb

U=g————"g, v=-—b——"g
Ma? + mb2° Ma? + mb2°

a B ciyyae paBHoBecufi: u=1v =0
Ma—mb=0.

TakuM 06pasoM, U 3TOT BEIBOJ, €CIIH €0 XOTAT NPOBEPUTDH, MPUBOIUT
K npuHnumny laycca.

4. PaccmaTrpuBaeT MonepTiod, Mo TpUMepY
®epma u JleiibHuna, co cBOell TOYKU 3peHUA U dou- 4
HeeHue ceemda, HO OH 3[leCh BKIAJLIBaeT B MOHATUE m
HauMeHbIlero JefdcTBUA coscem dpyzoil cmuica. na ¢ R D
npeloMieHud cBeTa Bhipasenue mAR+nRB poms-
HO OBITH MHHUMYMOM, rle AR U RB o3HavaloT ny- B
TH CBeTa B MepBOH U BTOpoH cpele, a m U n — B
COOTBETCTBYIONHE cKopocTH. [IpaBia, eciu onpefe-
AA10T R cOOTBETCTBEHHO YCNOBUIO MUHUMYMa, TO Puc. 188

nonyuaioT 2% — . — const, HO paHblle (IefcTBUE) 3aK/II0YANOCH B U3-

sin g8 m

MeHeHUl BBIPAMEHUH MaccaXCKOPOCTbXMYTh, @ 3AeCh OHO 3aKII0YAETCA
B cymame ux. Panbmie Gpanuch nyTH B eduHuyy épeMeHl, a TeNeph gooluLe
npoiigenHpie nyTd. He JOM#HDBI 11 MBI paCCMAaTPUBATH, KAK MUHUMYM, BbI-
pasenne mAR — nRB unu (m — n)(AR — RB) u nouemy Het? Eciu e
NPUHATEL TOYRY 3peHUA MomepTion, TO MbI MOJAyYaeM He AeHCTBUTENLHEBIE,
a o0paTHble BeIMYHHBI CKOPOCTedl CcBeTa.

OTcioga AcHO, YTo 0 npukyune MonepTion cOGCTBEHHO HE MOMKET GBbITh
M peud, a mepej HAMH TOIbKO HEACHAA CUMBOAUYECKAR Popmyad, KoTopas

i "
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MpPH MIOMOIIH 6051101 HETOYHOCTH M HEKOTOPOH HAaTAMKHU CMellINBaeT B o]-
HY KY4Yy pasiuyHble U3BECTHBIE clydyad. BblIio HEOGXOMMMO Ha 3TOM 0CTa-
HOBUThCA, Tak Kak pa6ora MomepTion Bce ellle OKpy#eHa U3BECTHBIM J0-
cTopuyeckuM opeoioM. IlodyyaeTca MOYTH Takoe mpejcTaBieHHe, GyATO
B MeXaHUKY BHECEHO Koe-uTo M3 GrarodyecTHBOM Bepbl uepkBU. IIpu Bcem
ToM cmpemierue MonepTion GpocuTh Golee MUPOKUI B3rAA HE 0CTAIOChH
coBceM 6e3 ycmexa, XOTAl ero CHIbl M OKa3aluch HeJOCTATOUHBIMH: €ro mo-
TBITKU NOCAYHCUAL MOAYKOM N Dinepa, a MomeT 6bITh W AiA ['aycca.

5. dilaep momaraeT, YTO MOMHO TIOHATHL ABJAEHUA MPHPOILI KaKk U3 detl-
CMBYIOWUT NPUHUH, TAK U U3 KOHewHOU yeau. Ecau cTaTh Ha mociegHIon
TOUKY 3peHHMfl, TO Mbl 3apaHee MpPUMeEM, YTO HKam/joe fIBIEHHE MPUPOJLI
npejCcTaBAfeT HEKOTOPbI Mmarcumym win munumym. KRakxoro poaa stoT
MaKCUMYM KM MHUHHMYM, MeTapU3MUeCKUMHU paccysmIeHHfAMH, TpaBja,
y3HaTh TpyaHo. Ho ecau pemath, HanpuMmep, 3agadyu MeXaHUKH OOGBIKHO-
BEHHBIM 06pa3oM, TO MO#HO MPH JOCTATOUYHOW BHUMATENbHOCTH HAUTH Bbi-
pajieHMe, KOTOpOe BO BceX CIy4afX CTAHOBUTCA MAKCHMYMOM KM MHHU-
mymom. Taxum oGpasom, Diliep He BOagaeT B OMMOKHU MOJ BAUAHHUEM CBO-
ero mpUcTpacTUfl K MeTabhU3NKe U PA3MBIILIAET 20pa3do 604ee HAYLHO, 1eM
Moneprion. OH HIeT BbIpaseHue, BapHalUfi KOTOPoro, 6yay Yy IpupaBHeHa
K HYII0, M1aeT 00bluHble ypABHEHUA MeXaHUKH.

llnf oduozo Tena, ABMMYIlerocA Mmoa AedcTBHEeM CHI, Jillep HAXOAUT
HCKOMOe BhIpaeHue B gopMme [ v ds, rae ds 03HaYaeT HIeMeHT IyTH, 8 U —
COOTBETCTBYIONIYIO €My CKOpPOoCcTh. MeHHO mJIfi MyTH, MO0 KOTOPOMY Tejo
deticmeumenbHo IBUMETCH, BbIPaMeHHe 3TO CTAHOBUTCA MeHbIle, YeM JIJif
BCAKOr0 APYroro, 6eCKOHEYHO BAUIKOI0, COCEIHEr0 Ty TH C TEMH #e Havyalb-
HbIMH H KOHEUHBIMH TOUKAMH, KOTOPBIH MbI MoMenany 6bl HABA3AMb TeTy.
MosHO M03TOMY M HA0GOPOT, 0mMylckuUBAs My Th, Ha KoTopoM [ v ds craHo-
BUTCA MHUHHUMYMOM, OMpPEJeIUTh caMblil 3TOT myTh. KoHeuHo — W Didaep
CUMTAeT 3TO caMo COBOI0 IOHATHBIM — 3ajada cjeaaTh [ v ds MUHUMYMOM
MMeeT CMbBICI TOALKO B TOM cilydae, eclid ¥ 3aBUCHUT OT MecTa 3leMeH-
Ta ds, T.e. eclid K NeACTBYIONMM CHIAM MPUMEHHUM MPUHIUI MUBBIX CHI
WM eCITH CYIeCTBYeT cUiIoBaf GyHKIHUA, T. €. €CIU U €CTh MPOCTO GPYHKRIUA
KoopauHaT. B ciyuae nBUMmEHHMA MO MIOCKOCTH Hallle BbIpameHue MPHHATO

6n1 Toraa gopmy
dy 2
/90(«’1/'» Y1+ (E) dz.

B npocreiimux cryuafax mpHHUHN Jitdepa Jerko npoBeputh. Ecan He peit-
CTBYIOT HUKaKHe CHIbI, TO CKOPOCTDb ¥ OCTAeTCA NOCTOAHHOM U KpHUBaf JIBU-
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JKeHIA TpeBpallaeTcs B MpAMyio U Toraa [vds = v [ ds, 6e3 coMHeHus,
MeHbule, 9eM JJIA BCAKON ApYyToil KpUBOH Memay memi jce KpalHUMH TOY-
kamu. Teso, KoTopoe 6e3 cuil ABM:eTCA 6e3 TpeHUA Mo KPUBOH MOBepXHOC-
TH, TOMe coOXpaHAeT Ha Heil CBOIO CKOPOCTh W OMHChIBAaeT Ha MOBEPXHOCTH
kpamyiaiulyo THHUIO.

PacemoTpum aBukenne GpoliieHHOTO Tena o napa6o-
1e ABC. U 3necw f v ds MeHbllle, YeM JJIA BCAKON apyrofl A
coceflHell KpUBOH U game 4eM miaA npaMoil ADC mempy
TeMU e KpaiHUMH Toukamud. CKOpPOCThH 3aBHCHUT 3MecCh
TOJBKO OT BepPTUKAJIbHON BBICOTBI, KOTOpPYIO Tpobekalno
TeNlo; OHa, clefloBaTelbHO, OCTAeTCA OJHOW U TOH e MiA
BCeX KPHUBBIX ToM ;e BbIcOTHI Hax OC. Ecau pasagenum N
KpHUBbIe CHCTEMOMH TOPHU30HTAIBHBIX TPAMBIX JUHUH Ha CO- o c
OTBETCTBYIOIIHe 3JeMeHThI, TO JJIA BepXHUX JacTeil mpA- Puc. 189
MOt AD 3/1leMeHTBI, KOTOpbIE HY#HO IOMHOMUTD HA OAHY
U Ty e CKOPOCThb v, OKaKyTCHA MeHbllle, YeM A KpuBoil AB, Toraa kak
AnA HUHUX acTelt DB, BC 3To oTHOIlIeHHe CTAHOBUTCA 06paTHBIM, a TaK
KaKk MMEHHO 3JecCh MBI UMeeM GoJbllide CKOPOCTH v, TO cyMma pia ABC
BCe e MoJydaeTcA MeHbIIas.

Ecayn nepemMecTuM Hayajlo KOOpAMHAT B TOUKY A, 6ygeM cudTaTh Ha-
TpaBieHHe aOCIUCChI & BepPTUKAIbBHO BHHU3 TOJOUTENBHBIM U 0003HAYUM
Yyepes y NepNeHAUKYJIAPHYIO K Hell OpAUHATY, TO MBI JOJ#HBI MPUPABHATH
MUHHMYMY BbIpaeHHe

[ st onfis (22)
0

rge g eCTb yCROpeHUe THAMECTH U a — l"JIyGI/IHa nageHnuda, COOTBeTCTBYIO-
mad HavyajlbHOH CKROpOCTH. CoraachHo BapHalMOHHOMY HMCYHC/IeHHUI0, YCIOBH-
€M MHHHMYMa ABJIAeTCA

d
2g(a + m)d—z
— = C wnium
dy
1+ ()
dy _ ¢ HIH

de 2g(a+2x) — C?
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Cdx

- V2gla+ x) — C?

uy = %‘/Zg(a—l—x) —C? + C', rpge C, C! o3HauaOT MOCTOAHHBIE WMH-
terpupoBanud. llpu z = 0, Z—Z =0uy=0C = 2gauC' =0,

U Torga y = 2. /ax. MBI nonydaeM, clegoBaTelbHO, 3THM NyTeM H3BeCT-
HyI0 mapabony, ONHChIBaeMY0 OPOIIEHHBIM TEJIOM.

6. JlarpaH; BNOCIENCTBHUU 6no4He onpedeeHHo YKasal Ha TO, UTO
NPHHIHNN Jiilepa MPHMEHHM TOJBKO B TeX CIYYafAX, B KOTOPBIX MpHMe-
HHUM MPHHIHUN HUBBIX cuil. flko6M mokasan, YTO HEBO3MOMHO COGCTBEHHO
YTBEp#aTh, YTO NNA AeficTBUTeNbHOro ABMieHUA [ v ds ecTh munumyn,
a MOKHO YTBED#AaTh TOIBKO TO, UYTO 84PUAYUA 3TOTO BbIPAHEHUA MPH Me-
pexoge K GeCKOHeYHO OJNM3KOMY COCeJHEMY NMYTH CTAHOBHTCA pPaBHA HY-
110. TO YCIOBHE 8 06UjeM COBNAgaeT ¢ MAKCHMYMOM HIH MHHHMYMOM, HO
OHO MOKeT HMeTh MecTO M TOorJa, Korjga MEHHMyMa HJIH MaKCHMyMa HeT
U, B YaCTHOCTH, CBOWCTBO MHHHMYMa KMMeeT H3BeCTHble npefensl. Ecau,
HampuMep, TeNo Mo AedcTBHEeM TONYKA ABHKETCA IO IapOBOl MOBEPXHOC-
TH, TO OHO OMHCBHIBAeT HAaHOOIBIIHN KPYTr, B 00IIeM, KpaTUyalilyo THHHUIO.
Ho ecau pnuna HawbGonblnero kpyra npessbliiaeT 180°, To Torga, Kak 3To
He TPYJHO JOKa3aTh, CYNIECTBYIOT Oolee KOPOTKHE, HeCKOHEUHO GIH3KHeE,
COCelHHE MyTH MeIy KOHEUHBIMH TOUKAMH.

7. Ho cux mop 6blNIO [JOKa3aHO TOJBKO TO, UTO, MPHPaBHUBAafA BapHa-
UKo BbIpaxeHuf [ vds Hymo, NOIy4alOT OOBIKHOBEHHbIE YDABHEHUA IBH-
skeHHA. Tark Kak oJHaKO CBOMCTBa NBHKEHHA Tel HWIH COOTBETCTBYHOIIHX
My Teil Bcerja MoryT OBITh BhIpakeHbI Yepe3 OUdhepeHIHaNb], MPHPaBHEH-
HbIe HYII0, TaK KaK Jalee yCIOBHe, YTOOBI BapHalliA HHTerpana Gblia paBHa
HYNI0, TOME BhIpaskaeTcA depe3 guddepeHInan, npupaBHeHHbIH HYIO, TO
BO3MOHO, €3 COMHEHHUA, MPUIYMAaTh ellle MHozue Jpyzue UHTET panbl, Ba-
pHAIMH KOTOPHIX JAI0T OOBIKHOBEHHbIE YDABHEHHUA NIBUKEHHA, HO KOTOPBIE
H3-3a 3TOT0 BOBCE He 00.4%CHbL UMEeTh 0C060r0 usuiecko2o 3HaUYeHUA.

8. Ilpu BceM TOM ocTaeTCA CTPAHHBIM TO, UTO CTONb NPOCMOE BbI-
pasenue, Kak [ vds, nMeeT ynoMsAHyToe cBoicTBo. IllonmpoGyem mosTomy
YCTaHOBUTD usudeckutdl cmbich ero. IIpyu aTom Ham GyayT BechbMa MOTe3HbI
aHaNOr MK Mem Iy NBHKEHHeM Macc U IBUKEHHeM CBeTa, Kak U Memay NBHU-
JHEHHeM Macc M paBHOBecHeM HUTH — aHaloruM, 3aMedeHHbie HoranHom
Bepuynnu u Mebuycom.
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Teno, Ha KoTopoe He felicTBYeT HUKaKkaf cHia, KoTopoe, cleloBaTelb-
HO, COXpaHfAeT MOCTOAHHBIMH CKOPOCTE U HalpaBielHe, OMHChIBAeT TPAMYIO
auuuio. JIyu cBeTa B olHOPOMIHO# cpefie (¢ paBHBIM Bealle MoKasaTelleM Ipe-
JOMIIEHHUA) OMKMCBIBAET MpAMYIO IuHHI0. HUTE, Ha KoTOpyIO IEefCcTBYIOT CH-
JbI TOMBKO B KOHEUHBIX €€ TOUKax, o6pasyeT MPAMYIO MTHHHIO.

Teno, KOTOpoe ABMMKETCA M0 KPUBOJHHERHOMY IYTH OT A K B u cKo-
pocTh KoToporo v = (&, ¥, ) 3aBUCHT OT KOOPJAMHAT, OMUCHIBAET MEri-
1y A u B rpuBylo, a1d KoTopoil [vds B obmem oGpasyer MunumyM. Ty
K€ KPHUBYIO MOMET OIIHCHIBAThL IyU cBeTa, HAYLIMil or A K B, ecin norasa-
Tellb TIPENOMIEHHA cpefbl n = @(x, ¥, z) eCTh Ta e QYHKIHUA KOOPAUHAT,
¥ B 3TOM ciyuae [ nds cranourca MunuMyMom. Ty e KpuBYIO, HaKoO-
Hell, MOMeT 06pa3oBaTh HHUTh, HPOTAHYTaA 0T A K B, ecliu HanpsmeHue
ee S = ¢(x, y, 2) ecTh Ta e PYHKUUA KOOPJIMHAT, U B 9ToM cayuae [ Sds
TOe CTAHOBHUTCH MHUHHMYMOM.

N3 cnyyan pasHosecus Humu nerko BIBECTH CO-
OTBETCTBYIOWMI ciyuail deuscenus macc. IlycTs Ha A F
3leMeHT HUTH ds JeWcTBYIOT Ha 000MX ero KoHIax
nanpasenua S, S’ ¥, eciM Ha eTUHHMIY JIMHBI HUTH c
npuxoauTcA cuna P, eme cuna P ds. 0603HaYUM 9TH
TPH CHIBI TI0 BelHYHHE U HANpaBIeHHIO OTpe3KaMH
aunun BA, BC, BD. Bce Tpu cuibl ypaBHOBELIH- D E
BaIOT ApYyT Apyra. Kciu Ha 3neMeHT MyTH ds BCTY-
maeT Temephb TENO cO CKOPOCThIO v, M306pameHHoOR
[0 BeJMYKMHE M HalpaBlIeHHIO OTPe3KoM THHHKM AB, U 3lech NoIy4YaeT Co-
cTaBIALINYIO ckopocTh BF = —BD, To oHo ABUMeTCA OTCIOfla Jalee Co
ckopoctbio v! = BC. Ecnn @ ecTh ycKopAiollas cuia MpOTHRONOIOKHOTO
HampaBieHHA, yeM cuia P, To Ha elHHHUIY BpeMeHH MPHUXOAUTCA YCKOpe-

Puc. 190

Hue (), HA eIMHUIY MIUHBI HUTH % U Ha 3NeMeHT HUTH NpUpalleHHe CKO-
pocTH %ds. JIBHeHHe, cleToBaTeNbHO, IPOUCXOIUT N0 KPUBOL HUMU, €CITH
MemJy cunaMu P ¥ HanmprAMeHHAMH S Ha HUTH, C OJHOH CTOPOHBI, H YCKO-
PAIOIIUMH cHlaMHU (), KOTOpbIe JeHCTBYIOT Ha MAacCy, U UX CKOPOCTAMHU v,

¢ pyro#l CTOPOHEBI, YCTaHABINBaeM OTHOIIEHHE:

3Hak «—» o603HaUaeT MPOTHBOMOIOMHOCTE HampaBineHUud cun P u Q.
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Hutb, 3aMKHyTafA B Kpyr, HAXOJUTCA B paBHOBECUH, €CIU MEMKAY I0-
CTOAHHBIM MOBCIOJY HaNpAmeHUeM HUTH S U MPUXOAAMIENHCA HA eJUHULY

IJIMHBI ee pajuaibHOi cunoil P, geficTByiolell B HanpaBleHUH OT IeHTpa,

CylecTByeT oTHolleHue P = %, rle r ecTh paguyc kpyra. Terxo gpumercd

B Kpyre C NOCTOAHHOH CKOPOCTBIO ¥, €CIH MeHAY CKOPOCTBbIO U AeiicT-
BylOlllell B HANpaBieHUU K LEHTPY BAOIL pajuyca ycKopfiomeid cumoii ¢
CylecTBYeT OTHOMEHHE

_v A
=5 wm Q="

Q v?

v
Teno JBUMETCA C NOCMOAHHOL CKOPOCMbIO ¥ IO TPOU3BONbLHON KPUBOH,
ecld Ha Hero MOCTOAHHO AeliCTBYyeT B HaNpaBieHHH K [eHTPY KPUBH3HBI

aNeMeHTa KPUBOH YCRopAmoman cuia @ = 1;4—2 HuTb ¢ mocTOAHHBIM Hampf-
#eHreM S obpasyeT M06yi0 KPUBYIO, €CITU Ha e IUHUILY ee JTUHbI JeHCTByeT
B HampaBleHHH OT LeHTpa KPUBU3HLI 3ieMeHTa cuna P = %
B Teopum Jsuscenus ceema HeT NOHATHA, aHa-
A H JOTUYHOr0 MOHATHUIO cuiabl. BeIBog cooTBeTCTBYIOIIE-
ro dsujceHUs ceema U3 PABHOBeCcUs HUMU UMW deudce-
J B K HUA Mdce TPUXOJUTCA MOATOMY clenaTb HUHBIM obpa-
som. Ilycts macca gBumercfi co ckopocTbio AB = v
(puc. 191). Baoas BD aeiictByer cuia, ofyclaBidBa-
Iolllad mpupalienue ckopoctu BE: ciosenne cropoc-
Teit BC = AB u BFE paer HoByio ckopocth BF = v,
Ecau MbI pasnomuM CKOPOCTH v, v’ Ha UX COCTABIAIO-
e mapamienbHo W MepHeHAUKYIApHO K TOH cuie, To
MbI 3aMeTHM, UTO AefCTBUEM CHIbI UIMEHACMCA TONBRO
Puc. 191 napaaseasvHasa cocmasanawujai. Ho B TakoM cayudae, o6o-
3HAYUB 4epe3 k NepNeHIURYIAPHYIO COCTABIAIONIYIO
1 yepes «, &' yriabl, obpasyeMbie CKOPOCTAMH v U v’ ¢ HATIPABICHUEM CHIIBI,
Homy YaeM

D F

k=wvsina,
k = v sind/,
sina _ v

sin o’ v

IIpeacraBum cebe .4y ceema, KOTOPLIN B HaIpaBAeHUH v IPOXOJUT Ue-
pe3 MepHeHAUKYIAPHYIO K HAIPaBAEHUIO CUIbI TPEJOMIAIONIYIO MIOCKOCTh
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U TepeXoAuT NpPU 3TOM U3 CPefbl ¢ NokaszaTeleM NpeJoMJIeHUA N B cpery
[

C MMoragaTtejieM IIpeJOMJIEeHUA n’, npu4yeM — = E/ JdTOoT Jy4 ¢cBeTa OMHUCEI-
n v

BaeT Torja ToOT Me IIYTh, KaK U IIpeacTaBJeHHOe HAMH paHbIlle Tello. EOF,HH

MEI XOTHM deuicenuem ceemd noapamarb deuscenuio mace (T. €. MOJYYHUTDb

JABUEHHeE 110 TOH e HpHBOﬁ), MBI JOJMHEI Be3d[e caejJaTh MoKa3aTejJu Ipe-

JOMJIEHHA 71 IPONOPIHOHAILHBEIMH CKOPOCTAM. YTo6LI BLIBECTH NMOKA3aTeIN

npejJoMJeHduA U3 CHJI, MBI JOMHEI CHavYajJa UCXOOUTh U3 CKOPOCTHU

a2 = pd (™) =pd
3 | = Pdg n ananoruuno o | = Pdg,

rae P o3HavaeT cuiy, a dg — 5ieMeHT MYTH B HallpaBieHUU JeHCTBUA HTOH
cunpl. Eciu ds o3navyaeT 3meMeHT MyTH U ¢ — YTOJ ero ¢ HampaBieHHeM
CHJILI, TO MBI UMEeM

2 2
d(%) = Pcosads, d(%) = Pcosads.

Jlna nyTd GpOIIEHHOTO Tela Mbl MOMYYHUIH NPH NPUBEJEHHBIX BBILIE YCIO-
BUAX y = 2+/az. ITOT Me MyTh Mo napabole MOMET ONUCHIBATE JyY CBeTa,
eciu A oKasaTeneil MepeJoMIeH!A IPUHATH 3aKOH n = +/2g(a + ).

9. PaccMoTpuM Teneph nobnuse, Kakaf CBA3b
CYIeCTBYyeT MemIy HcclefyeMbIM HAMH CBOHCT- A
BOM MUHHMYMa U @gopmoii kpuBoii. BoabMeM cHa-
yana aomanyio npamyio ABC, KoTopas nepecexaet
npamyio M N, nyet AB = s, BC = s', u oThlmem
ycilIoBHe, MPU KoTopoM vs + v's’ anA npAMoi, npo- L
Xo[dlleii Yepes HeMoABUMHbIEe TOUKU A u B, cTano-
BUTCA MHUHUMYMOM, MpUYeM v U v MUMeIOT BHEIIIe
U Hume TUHUA M N pa3nuuHyio, HO HOCTOAHHYIO C
BeauuuHy. Ecau Mbl nepeMecTuM Toury B Ha Gec-
KOHEYHO Malyo BelUUUHY K ), To HOBad JoMaHaf Puc. 192
auHuA, coegunnaoman touku 4 u C, ocraeTca na-
panienbHO MpeHell, KAk 3TO CUMBOJIMYeCKH H3o6pameHo Ha puc. 192.
Bripamenue vs + v's’ yBenuunBaeTcd Toraa Ha BeTHYUHY

M B N

—vmsina + v'msina/,
rae m = DB, uan Ha BeIudIuny

—vsina + v’ sina’.
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Takum o6pazoM, ycloBUE MUHUMYyMa €CTh

—vsina + v sina’ = 0,

sinae _ v
sin o’

COBepIHeHHO aHaJJOrnyHo MBI IIoJdyvaeM, 4YTO A TOro, YTOOBI BhIpame-

!
HUE % + 2. crano MMHHMYMOM, HEOOXOANMO, YTOGHI
v

sina _ v

sina’ v’
PacemotpuM cHauana Hums, HATAHY TYIO B HAIpas-
4 aenun ABC. llycth nanpsmenun ee S 1 S’ Bbliie 1 HU-
e muHuu M N pasauunsl. [leno uaer torjga 3jech 0 MH-
aumyme Ss+ S's’. Utobul caenats ciaydyai BIOAHE Ha-
M B N raagHeiM, MBI IpedcTaBHM cebe, UTO Me# Iy ToukaMu A
U B HUTL HATAHyTa OAMH pa3, a MemIy TouRaMu B
u C Tpu pasa M K KoHly ee npuseried rpy3 P. Tor-
ga mel uMeem S = P, S’ = 3P. Ecau Mbl nepemec-
THM TOURY B Ha paccToAHHe m, TO yMeHblleHUe Bhipa-
P menna Ss+ S's’ osHavaer yBenuuenue pafomet, KOTO-
PYIO coBeplllaeT NPH 5TOM nojBemieHHbIN Tpy3 P. Ec-

Puc. 193 am —Smsina + S'msina’ = 0, To pabora coBcem He
coBepinaeTca. Takum obpasom, ¢ munumymom Ss + S's’ cosnagaer max-
cuMym coBepllieHHOH paboThl, U, TAKUM 006pazoM, NMPUHIUI HaHMEeHLIIEro
neficTBUA MpecTaBaAeT coboil B JaHHOM clyuae JHIIb dpyzyio gopmy MPUH-
UNa BO3MOMKHBIX NepeMelleHHl.

Teneps mycth ABC ecTh ay4 csema, CKOPOCTH KOTOPOTO ¥ U v’ BhI-
me U Huxe M N oTHocATcA Memay coboii mpuMepHo Kak 3 : 1. JIyu cBera
nBuzerca Mexay A u B Tak, uto o oT A 10 B 10X0AUT B MUHHUMYM BpeMe-
Hu. O6bAcHAETCA 3TO NMpocToil ¢uU3uUecKoil npuynHOoil. CBeT pacmpocTpa-
Hraeres or A 1o B B hopMe 31eMeHTAPHBIX BOMH pasnuyHbiMu myTaMu. Ho
BeieACTBHe IEPHOJHYHOCTH CBeTa BOJHBI B 06lleM pa3pylialoT ApYT Apyra
W pe3yabTaT JalOT TOALKO Te€ BOJHBI, KOTOpPhle JOCTHraiT 1o B B pas-
Hble BpeMeHa, clie[loBaTelbHO, BOTHBI ¢ PaBHBIMU dazaMu. [IpoHcXouT Bee
3TO MOAbKO ¢ TEMH BOIHAMH, KOTOPble NOCTHTAOT B MUHUMAAbHBLM TIY-

’
TeM W OIMKARIIUMHU K HeMY COCeJHUMH Iy TAMH. BCJ’[e}ICTBI/Ie 3Toro % + S—,
v
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eCTb MMUHUMYM IJIA MyTH, JeHCTBUTEILHO MPOXoAuUMOro cBeToM. Tak kar
noKasaTelu MpelloMIeHHUA 1 06paTHO HPONOPUHOHANBHEI CKOPOCTAM v, TO
U ns +n's’ ecTh MUHHUMYM.

IIpu wusyvenunm dJdeuxienus macc ycloBHe, UYTOOBI
vs + v's’ 6BLI0 MHHEMYMOM, IIpeficTaBiAeTcA Ham yveM-To C_Kk A
Hosbim. Fenu mpu mepexofe Macchl 4epe3 ypoBeHb M N v
CKOPOCTh €e v MNOA [JeficTBHEM CHIBI, HalpaBlIeHHOH [ 49Dk N
no DB, Bospactaer o v/, TO A AeHACTBUTENBHO MpPOW-
JeHHoro myTH Oymer vsina = v'sina’ = k. 3mo ypas- '\ s
HeHue, npedcmasifiiee emecme ¢ mem yciosue MUHU-
MYyMa, svipaxcaem He MO UHOe, KAK MOAbKO MO, Mo B E
ucnvimuviedem usMeHeHUe MOAbKO COCMABARINULAA CKOPOC-
mu, napataeibHAA HANpasieHul Jelicmeus Ccuabl, Medc- Puec. 194
Jy mem KAk COCMABAANULAA, NEPNEHOUKYAAPHAR K dMOMY HanpasaeHuw, k,
ocmaemea 6es uameHenua. TaruMm o6pas3oM, U 3/lecb MPUHINN Jillepa faeT
JMIIb BBIpaMeHHe U3BeCTHOMY NPUBBIYHOMY GaKTy B HOBoit dopme.

R crasanHoMy Berlllle, HamMcaHHOMY B 1883 roay, MHe ocTaeTcd npuba-
BUTH cleayiomee. AcHo, YTO MPUHIKMI HAMMEHBIIOTO AeHCTBHA, KAK H BCe
npouyre MPUHIMIBI MeXaHHKH, HCXOANIMe U3 MUHHMYMa, BEIpamaeT OfHO,
a UMeHHO, YTO B COOTBETCTBYIOIHUX CIyUYaaX npoucrodum moavko mo, 9To
NpH JaHHBIX YCIOBHAX MOMcenm Npoucrodums, 9YTo UMH onpedeseHo W TPH-
TOM 00HO3HAYHO ompefeneHo. BbIBoa cnydyaeB paBHOBECHA M3 OJTHO3HAYHOM
ONpeJeleHHOCTH MBI PACCMOTPENH yi#e BBILIE H MBI K HEMY BepHeMcH ellle
B 1pyroM MecTe. Ho TonbKo Mo oTHOIIEHHIO K cyYaAM IMHAMHYECKHM 3HAa-
yeHUe O0HO3HAYHOI onpedeseHHocmu Nydllle U gbipa3umedbHee, YeM Y Me-
HA, usnoxeHo y H.IleTnoneara B ero countenun «Maxima, minima und
Oekonomie» (Altenburg, 1891) («<MakcuMyM, MUHUMYM U 3RoHOMHUMY). OH
ropoputT taMm (cTp. 11): «<Bo Bcex ABHMEHMAX, CAEOBATENBHO, MOMKHO pac-
CcMaTpHUBaTh delicmeumenvHbie MTyTH, RAK HCRIIOUUTENBHBIE CIyYad CPElH
OeckoHetHo20 MHOXNcecmea Mmoicaumbix nymetl. Ho aHanuTHIecKH 3To o3Ha-
yaeT He YTO HHOe, KAR TONBKO Cllefyiollee: TOMMHO OBITh BCEraa BO3MOH-
HO HaliTH BbIpameHud, Aaoimue AuddepeHUaIbHble ypaBHEHUA IBHMKEHHA,
KOT/la BapHallMfA HUX NpHpaBHUBaeTcA Hymo, W60 3Ta BapuHalMA HcYe3aeT
TONBKO TOTJA, KOTJa WHTerpal Noly4vaeT eJuHCMEEHHYI 6 Ce0eM pode Be-
IHIHHYY.

U npeiicTBUTENbHO, MBI BUIUM, UTO B PACCMOTPEHHOM TOJNBKO UTO MpPH-
Mepe NpHpalleHle CKOPOCTH OBIBAaeT 0JJHO3HAYHO ONMpefeleH0 TONbKO B Ha-
NpaBleHUH CHIBbI U UTO MPHpAMIeHHi COCTABIAIONINX CROPOCTH, MEPIeHIU-
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KYJIAPHLIX K AelcTByOIElN ciile, MBICIUMO GecKoHeUHOe MHOMKeCTBO paB-
HOBO3MOKHBIX, HO OHH, CI€JOBaTeIbHO, HCRIIOUAIOTCH MPHHIUIOM OJHO-
3HayHo# onpeaeneHHocTH. H BronHe cornaced ¢ IlernonbaTom, Korga ox ro-
BopHT: «Tarum ob6pasoM, npuHIHUNE! Jilnepa u 'aMUIbTOHAa B — He MeHee
Toro — npuHuuN l'aycca npeacTaBiaamT co6oio He YTO HHOE, KAK QHAAUMU-
Yeckue 8blpayceHUA 0AA Mo20 garmd onwvima, Ymo npoyeccyl npupodsl cymo
npoyeccsl 00HO3HAYHO onpedeaeHHbley. Pemmatomum 3ech ABNAETCA TOT Xa-
paKTep MHHHMYMa, YTO OH «eduHcmeeHHbLl 8 ceoem podey.

IIpuseny eme 3gech QUTaTy M3 Moeil 3aMeTHEH, HameyaTaHHOHW B HO-
AGpbcKoM HoMepe 1873 roga mpaskckoro ;kypHana Lotos: «[Ipunuunsr pap-
HOBECHUA U [BUMKEHMA B MeXaHHKe MOr'yT ObITh BhIpameHbl, KAK 3aKOHbI
uzonepumerpuyeckre. Ho anTponomopdHoe Bo33zpeHHe MpH 3TOM BOBCe He
CYIECTBEHHO; MPUMEPOM MOKET CIYHUTH MPHHIINI BO3MOKHON CKOPOCTH.
Pas mMbI noauanu, 4To CKOpPoOCTh onpejendeTca paboroit A, To HeTpyaHo BU-
JeTb, YTO TaM, I'Jile TpPH Mepexojie CUCTeMBI BO BCe COCeJHHE MOJIOMEeHUA
paboTa omcymcmeyem, He MoskeT OBITb JOCTUIHYTa W HHUKAKaA CKOPOCTHb
U, cleJJoBaTelbHO, CYUIECTBYeT paBHOBeCHE. YCIOBHE PABHOBECHA, ClIe/loBa-
TenbHo, 6yaeT 31ecb 64 = 0, npuuem A BoBce He f0#HO ObIThH HeNPEeMeHHO
MaKCHMYMOM HMJIH MHHUMYMOM. JTH 3aKOHBI BOBCE He Ol paHUYeHbl HMEeHHO
MEeXaHHUKOI1, a OHH MOTYT UMeThb BecbMa obmuil xapakTep. Ecnu nuzmenenne
tdopmbl fiBennA B 3aBucHT oT ABIeHuA A, To ycioBueM, uTobbl ABieHne B
uMeno uaBectTHyio dopmy, 6yger dA4 = O».

JTHUM fi, 0YeBHHO, MPU3HAIO, UTO CUHTAI0 BO3MOKHBIM HAXOOUTh aHa-
JOTUY TPHHINIA HaHMeHbINero AefCTBHA B caMbIX Pa3iHUHBIX 00JacTAX
($H3UKH, He HJIA OKONBHBIM MYTeM Yepe3d MeXaHHRY. lJa A W BHKY B Me-
XaHHUKE He CTONBKO OGBACHAIOMYIO OCHOBY /A BCeX ocTajlbHBIX ofnac-
Teil, CKOJILKO CKOpee — BCJeICTBHE TOr0, UTO OHa omepeauna dopmaib-
HO 3TH TOCNeJHHe — TPEeBOCXOAHEBIH ofpasel A1A HUX. B aToM myHKTe
MOIl B3TIAA ¢ BUAY Malo, HO B JeHCTBUTEIbHOCTH CYIIeCTBEHHO OTIHYAa-
eTcA oT B3raAga GonbmuHCTBA GU3UKOB. [InA 06BbACHEHHA A YKaMKY ellle Ha
Mot KHUTY «Warmelehrey («¥Yuenue o Temnorer), B 0COOEHHOCTH Ha CTpa-
Huner 192, 318, 356, rak U Ha cTaTbio «Ueber das Prinzip der Vergleichung
in der Physiky («IIpunuun cpaBHenusa B ¢usukey) (Populir-wissenchaftl.
Vorlesungen, ctp. 251). MHTepecHb! 110 5TOMY BOIPOCY CIEAYIOUHE CTATHH:
C. Neumann. «Das Ostwald’sche Axiom des Energieumsatzesy (K. Hefimann.
«Arcnoma OcTBanbja OTHOCHTeNLHO mpeBpawmenus sHepruny) (Berichte d.
K. Sichs. Gesellschaft, 1892, cTp. 184) u Ostwald. «Ueber das Princip des
ausgezeichneten Fallesy (B. OcTBanba. «O npHHIIKIE HCRIIOUMTEILHOTO CITY-
yany, Ibid. 1893, cTp. 600).
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10. Ecnu MBI epexo/iuM OT KOHeYHOH JoMaHOH NMpAMOH K 3leMeHTaM
KPHUBOI1, TO NIpUBeJeHHOE BhIlle YCIOBHe MUHUMYMa

—vsina + v’ sina’ =0
MOKHO MHCATH M TaK:

—vsina + (v + dv)sin(a + da) =0
umn  d(vsina) =0
HIIM, HAKOHel, vsina = const.

CoOoTBeTCTBEHHO MEI nony4vaeM MJIA cliy4daeB JABHMEeHUA

cBeTa
d(nsina) =0, nsina = const.

d(sma) — 0’ sin ¢ = const.

v v

U 071 paBHOBeCHA HHTH

d(Ssina) =0, Ssina = const.

YT06B 0OBACHUTH H3JI0MEHHOE Ha HpPHMepe, PaccMOT-
pUM celiuac e JBHMeHHe OpolleHHOTo Tela mo mapafoie.
3neck, clenoBaTelbHO, (r BCerja o3HauyaeT yroi, obpasyeMblil nleMeHTOM

MyTH ¢ BepTHKanbio. IlycTh cropoeTh ecTh v = 4/2g(a + x) U och y ropu-

30HTanbHa. YcnoBHe vsina = const unu /2g(a + I)% = const coBmajgaeT
¢ yCIOBHEM, KOTOpO€ JIaeTCH BapUAIMOHHBIM HCUYMUCTEHHEM, U MbI Teleph
3HaeM yme ero npocmotl gusuveckutl cmuicn. llpeacraBum cebe HUTH, Ha-
npaxenre KoTopoit S = 1/2g(a + ), YTO MOMHO JOCTHYL, €ClIH Ha mapain-
Jdelbible, NeMmaliue B BepTHRAILHON TIOCKOCTH I'OPU3OHTANbHBIE PelbChl
MONOMUTEL 6e3 TpeHUA GNOKHM, MeHAY KOTOPLIMM COOTBETCTBEHHBIM 06pa-
30M HABEPHYTA HUTh, M B KOHI[E IOABECUTH IPY3; MBI IONYyYaeM TOI'/1a ONATE
Il paBHOBECHA TIPUBe/IeHHOe Bhillle ycloBUe, GU3UYECKH CMBICT KOTOPO-
ro oueBujien. PopMa HUTH CTAHOBUTCH mapafonuuecKoil, eciu paccToAHUA
Mem/y pelhcaMu CTaHOBATCA GecKoHeuHo MalbiMHU. B cpejie, nokazatenn
MpeToMIeHHA KOTOPOi M3MeHAETCA 1Mo 3aKoHy n = +/2g(a + ) unu cKo-

POCTE pacnpocTpaneHus cBeTa B ROTOpOﬁ H3MeHAeTCA B Be€pPTHRKaJIbLHOM
1

V2g(a+ )

Ecau Mbl B Taxoll cpeme npuMeM v = +/2g(a +x), To Ty4 cBeTa OMHULIET

Puc. 195

HamnpaB/ieHHH 110 3aKOHY U = , Iy4 CBeTa OIINChIBaeT napaﬁony.
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LHEIOMAY, 1A KoTopol He [ /2g(a+ x)ds, a [ 45 Gyner muHKM-

v2g(la + )

11. Ilpu cpaBHeHMH paBHOBECHA HUTH C JIBH-

B #eHHeM MacC MOMHO BMeCTO MHOTOKPaTHO HaBep-

HyTO# HUTH BOCIOJELE30BATLCA NIPOCTON OJHOPOTHOM

HUTBIO, €CIU TOJNbBKO CBA3aTh €€ C COOTBETCTBYIO-

el cucTeMOl cui, co3aawileil TpebyeMble HaNpA-

senud. HeTpyaHO 3aMeTUTEL, 4YTO CUCTEMEI CHIL, Jle-

Jamle U3 HANPAMEHUA U U3 CKOPOCTH 00UHAKO8bLe

(GYHRKIMM KOOPAMHAT, caMU N0 ceGe MOJMHBI OBITh

Puc. 196 pazauydnst. Eeny MBI MMeeM, HanpuMep, Jel0 € CH-

Toit TAmecTH, TO v = /2g(a + x). Ho HuTEL mox

JelicTBHeM THAMeCTH 00pasyeT LelHYIO JHHUIO, A KOTOpOH HallpAMeHHe

BhIpamaeTca GopMynoil S = m —nx, IpUYeM M U 1 CYTh BEIUYUHEI IIOCTO-

AHHHIe. CyIlecTBEHHOE YCIOBHE aHANOTHH MY PABHOBECHEM HUTH H JBHU-

#EeHUeM Macc 3aRJI04aeTcA B cleIYIOUIeM: eClIi Ha HUTEL JefCTBYIOT CUIEL,

KOTOPLIM COOTBeTCTBYeT cuioBad GyHrnuda U, To B cly4dae paBHOBeCUA A

Hee CYyLIECTBYeT Jerko fokasniBaemoe ypaBsuenue U + S = const. Pusuuec-

Kasg UHTepIpeTalkd NPUHLNIA HaUMeHLINero 1efcTBUA, JaHHAA BElIlle 1A

cl1y4aeB NPOCTLIX, MO#eT OLIThL yJep:kaHa M B ciydaax 0ollee CJIOMHBIX,

eclid TOJBbKO NPENCTaBJIAIT cefe MHOMECTBO IIOBEPXHOCTERl paBHOro Ha-

IpAMEeHUA, PAaBHOI CKOPOCTH WM DaBHBIX IOKa3zaTeneil NpejoMJIeHUA —

[IOBEPXHOCTEMN, NeJALIUX HUThL, NPOiileHHOe B JBU#KEHUM pacCTOAHUE WU

IyTh CBETOBOIO Jy4Ya Ha 3JeMeHTHI, a 10 ¢ I0Apa3yMeBaloT yroia, o6pasy-

eMBIil 3TUMHU 24eMeHmaML ¢ IePIIeHTURYIAPaMU, Oy IIeHHLIMU Ha COOTBET-

CTBYIOLIHE NOBEPXHOCTH. JlarpaHsk pacnpocTpaHuI NPUHIIUI HAUMEHBIIETO
NefcTBUA Ha CUCTEMY Macc U BEIPpa3Wil ero B cleaytolleil Gopme

5Zm/vds:0.

Ho cBasbio mace He YCTpaHAETCH NIPHUHIOKUIT }KUBEIX CHII, COCTaBJAKIINA Ccy-
MeCTBEHHYIO OCHOBY IPDHHIOMIIA HAMMEHBIIETO HeﬁCTBHH, a MoTOMY IIPHH-
OuII IpUMEHHM H CpI/ISI/I‘{eCHI/I IIOHATEH U B 3TOM Clly4dae.

MYMOM.

9. Mpunuun 'amuabTOHA

1. Brino y#e 3aMedyeHO, 4YTO MOAKHO IPUAYMATE pa3AuiHble BLIPAamEeHUA
TaKOT0 XapaKTepa, YTO NPHpPAaBHEHHe K HYJIIO HX BapHalHil JaeT OGLIYHBIE
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ypaBHeHUA [IBUkeHUA. TaKkoe BrIpas;eHUe co/lep:kUT NpUHUMN "aMunbLTOHa

t1
6/(U+T)dt:()
to

Hin
151

/(6U +T)dt =0,
to

rae 0U u 6T o3HavawoT Bapuanud paGoThl U MUBON CUIBI, KOTOpbIe 0A-
HAKO Il HAYAJILHOI'O U KOHEYHOI'0 MOMEHTa BPeMeHU [OJMHbI ObITH paB-
abl Hy 0. [Ipuanun MaMuibLTOHA erko BLIBECTH U3 NpUHIUNA a’Anambepa
4, HaoGopoT, mocledHU U3 repBoro, ubo OHU, COGCTBEHHO TOBOPA, TOM-
JleCTBEHHLI U Pa3iUyHbl TONbLKO N0 popme’.

2. OcTaBuB B CTOpOHe Golee MOAPOOHbIE HCCIeHOBAHUA,
MBI BOCHOJb3YyeMCA Al JOKa3aTeNbCTBa TOMAECTBA 060UX
HPUHLUIIOB NPUMepOM U UMEHHO TeM, KOTOPbIM MBI Yike M0/b-
30BaluCh IUIA WINIOCTpanuu npuHiuna 1’ Anambepa. Pacemor-
pPUM [BUEHHEe BOpoTa Mol AefACTBHeM Neperpyskd. Bmecto
deticmeumensHozo IBUHEHUA BOPOTA MbI MO#{EM NPEICTAaBUTh
cebe OCYLIECTBIEHHBIM B TO #ie BpeMf IBUieHHe, GeCKOHEUHO
MaJjlo 0T HEro paiauidioujeeci U B HAYalbHLIA U B KOHEUYHBIH
MOMEHT IBHMEHUA TOYHO coBHajalolee ¢ AefdCTBUTENbLHBIM.
BenepcrBue 3Toro noiy4valoTca B KamAblil 3JeMeHT BpeMeHU df U3MeHeHUs
paboTst (U) u suBoit cunst (§7), Tex Bennuut U u T, KoTopsle CyIeCTBO-
Balu NpHU JefCTBUTENLHOM IBU:eHUU. Ho npuBeleHHOE BLIlle UHTEl Palib-
HOoe BbipajkeHUe NJIA JeHCTBUTENLHOIO NBUMEHUA PABHO HYIIO U MOIKET,
Clle/IoBaTeNbHO, CIYMUTL Takie AJIA onpeleleHda 3Toro aABumenun. Ecnu
B 3MeMEHT BpeMeHHU dl yroi BpallleHUA U3MEHAETCH HA (& CPABHUTEIbHO C
TeM, KOTOPbIi 65l ObI IPU JeCTBUTENLHOM ABUHEHUU, TO COOTBETCTBYIO-
ljee U3MeHeHUe paboThI eCTh

Puc. 197

U = (PR - Qr)a = Ma.

I[.TIH yFJIOBOﬁ CROpPOCTHU w MUBaA CcH/la eCThb

_ Lipp2 o o2y
T = $(PR* + Q)%

1Cm., nanpumep, Kirchhoff. «Vorlesungen iiber mathematische Physik. Mechaniky,
cTp. 25, u Jakobi. «Vorlesungen iiber Dynamiky, cTp. 58.
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a JJA Bapuanuy dw UMeeM
5T = é(m# + Qrt)wiw.

Ho ecnu yroJ BpameHUA H3MEHACTCA B 3JICMEHT BPECMEHH dt Ha «a,

_ 1 ppe 2y, da _ rda
6T = L(PR* + Qri)wde — 2.,

BripameHue MHTerpaina uMeet, cleJoBaTelbHO, CIEIYIOMYIO GopMy

t1

da| o _
/[Ma—i—th] dt = 0.

Tan ran

TO

to

BTOpaH 4acTh OJHAKO J€BOA CTOPOHBI YpaBHEHUA OoTIagaeT, Tak Kan
MbI IIPUHAJIHA, 4YTO B Hayalle ¥ B KOHI¢ OBUMCHHA @ — 0. Mur noJiydaeM

Mo3TOMY
ty

/(M_d_N)adt:o.
dt

to
Tax rar IpupameHie @ B Ea}ﬂﬂbIﬁ JJIEMCHT BPEMEHHU IIPOU3BOJIbHO, TO IIO-
ClleJHee ypaBHCHHUE CyIecTByeT Torga, rorja BOOﬁH.[e

_dN _

dt
Ecnu npuHATh B coobpaseHde 3HaueHUe GYyKB, TO HETPYJHO BUJAETh, UTO
9TO JaeT HaM U3BECTHOE yike BhIpaskeHUe

de PR-Qr

dt ~ PR+ Q%



10. Hexomopsle npumeHeHUs NPpUHYLUNO8 METAHUKU K peuleHulo 3adad 335

Mo:#Ho ¥ Hao60pOT, OT ypaBHEeHHUA, IPABUILHOTO 71 BCAKOTO 603.MOX4C-

HO20 TIepeMellleHu A
(M - %) a=0,

KOTOpOe faeT MpUHLUUN A Anambepa, NepedTH K BbIPaMEHHIO

H OT 3TOro BbIpaMeHud nepeﬁTH K BbIpameHUuIo

tl tl
day) g _ " day g _
/ (Ma—l—th) dt (Na) tn_./ (Ma—l—th) dt =0.

to tO

3. BosbmeM npyroii, eme 6onee mpocToll MpUMep — JBHIKeHUe Maja-

IoI[ero Tena no BepTHkanu. [lnA xamaoro HecKoHeYHO Maloro IepeMele-
dv

HHUA § CylIeCTBYeT ypaBHeHUe (mg — mE) s = 0, B KOTOpOM 6yRBbI HMe-

10T 00bIYHOE 3HaYeHHe. BeleqcTBHe 3TOrO CYIeCTBYeT TaKie ypaBHEHHE
t1
dv
mg—m—_|sdt=0.
. dt
0
BcnencTeie oTHOMEHHH

t1

Jmus _ dv ds - /d(mvs)

t1

pral mas + mva Tdt = (mvs)

to

to
noclieqHnee ypaBHeHde B cliy4dae, €ClIH 8 Y oboux npenelioB McyesaerT, Mepe-
XOOUT B YpaBHeHHEe

t1

ds _
/ (mgs—l—mvdt) dt =0,

to

T.e. IPUHUMaeT ¢dopMy npuHuuna 'aMmunbToHa.

TaxkumMm obpa3oM, Kak HU Pa3JUYHBIMU KasKyTCA NPUHUHUIILI MeXaHUKH,
TeM He MeHee B HUX HeT BbIpameHHUA pa3iIMyHbIX (HaKTOB, 8 B HUX [0 U3-
BECTHOH CTeNeHU paccMaTpUBaIOTCA JUIIb Pa3lUYHbIE CMOPOHbL BCE OJHOTO
U Toro #e ¢danra.
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10. HeroTopble NpYUMeHEeHUA NMPUHIIUIIOB MeXaHUKH
K pellleHUIO 3aJay rupocTaTU4YeCKUX
U TUApOJHHaMHYeCKHUX

1. Jauuble HAMM [0 CHX IOP IPHUMepbl HPUMeHeHHA NMPHHIMIOB Me-
XaHHUKH OTHOCHJHKCh K CHCTeMaM TBepibIX Tej. JOMOIHHM HX Telepb emle
HEKOTOPLIMH [pHMepaMH MpPHMeHeHMA X K PellleHHI0 3a4a4 rHIpPoCTaTH-
YeCKHX M FHIPOJMHaMHYeCKHX. PaccMOTpUM cHavala 3aKOHbl PaBHOBECHA
c60600H0T om delicmeusn maxcecmu #ULKOCTH, HaXOJAIEHCA TOAbKO Mo
JeficTBHEM, TaK Ha3bIBAeMbIX, MOJeKYJIAPHBIX cHi. CHJI TAMECTH MbI B Ha-
IeM HCCIeJOBaHHH NPUHUMATh BO BHHMaHue He OyaeMm. Kak nokrasan Ilia-
TO, MOMHO MHIKOCTb MOCTAaBUTh B TaKHMe YCIOBHA, Kak OyITO BOBCe HeT
cun TAmecTH. [IpoMCXoQUT 3TO, HAPHMeEp, €ClH HAIMTh OJMBKOBOE Macjo
B CMeCb BOJBL M CIIMPTAa, HMEIONIYI0 TAKOH e yIelbHbIil BeC, Kak 3TO Mac-
n0. CornacHo NpvHOMIY ApXHMela Macjo B TAKOH CMeCH ejlBa JepHHUTCA
Ha MOBEPXHOCTH U #MHUIKOCTh, AeHCTBUTEIbHO, HAXOJUTCA B YCIOBHAX, KaK
Oy[TO Ha Hee He [eliCTBYeT cHja THHECTH.

Puc. 198 Puc. 199

2. llpepcraBum cebe cHavana cBOOOAHYIO OT JefCTBHA CHIbI THHECTH
Maccy HMUIKOCTH, HaXOAAMY0CcA cBo6oiHO B ipocTpaHcTBe. O Moneryaap-
HBIX CHJaxX MBI IIpe#iJe BCero 3HaeM, YTO OHH JeHCTBYIOT Ha ouYeHb Majoe
paccTofsHue. OKomo Kam 10 U3 TOYER @, b, ¢ BEYTPH Macchl #HUIKOCTH MBI
MOMEM pacCcTOAHHEM, Ha KOTOPOM MOJERYJIAPHbIE CHIbL He ORa3bIBalOT 60-
Jee HUKAKOr0 MOAJaIMErocH U3MePeHHIO JeHCTBUA, KAk paluycoM, OIU-
caTh IllIap, Tak HasbIBaeMylo, chepy HeiicTBUA. ITH cdepbl AelicTBHA, ONU-
caHHbIe OKOJO TOYEK @, b, ¢, pABHOMEPHO U IPaBUILHO HAOIHEHbI JPYTUMH
yacTunamu. PesynbTupylommas cuna, aeiicTByoIIas Ha YacTHIEL a, b, ¢, paB-
Ha Mo3ToMY Hymw. ToIbKO Te YacTHIbI, paCCTOAHKE KOTOPBIX OT MOBEPX-
HOCTH MeHbllle pajuyca cdephl AelCTBHA, HAXOJATCHA B JPYTHX YCJIOBHAX
JefiCTBUA CHUJI, YeM YacTHIbI BHYTPH. Ecau MbI 6ygeM paccMaTpuBaTh Bce
pajuychl KPHBU3HBI 3JeMEHTOB IOBEPXHOCTH Halllell MacChl #HJIKOCTH, Kak
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ovyeHb GOILIIME CpaBHHUTEILHO ¢ palHycoM cdepnl JelicTBHA, To MBI Mo-
#€eM BBIpE3aTh IIOBEPXHOCTHBIH CIIOW TOMLIMHON B paguyc cdhepsl JeHcTBUA
H B 5TOM IOBEPXHOCTHOM Cll0€ YacTHIbl 6YIYT HaXOAUTbLCA B dpyeux HU3U-
YeCKHUX YCIOBHAX, YeM BHYTpH. Eciu MBI nepeBegemM YacTHURY a, HaX0[AA-
IIYIOCA BHYTPH cdephl B TOUKE @, B TOURY b UK ¢, OHa GyJeT ocTaBaTbCA
B TeX #e€ (HHU3NYEeCKUX YCIOBUAX; TO #e CaMOe MOMHO CKa3aThb 0 yacTHIax,
KOTOpble 3aiMyT MecTO, OCTaBJeHHOe yacTHlell a. 3iech paboTa coBeplle-
Ha O6bITh He MomeT. HanpoTuB Toro, oHa 6biBaeT coBeplleHa, KOr'Ja yacTulla
NepeBOJUTCA U3 NIOBEPXHOCTHOI'O CJI0A BO BHYTPb HIH, HA060POT, H3HY TPHU
B IOBepXHOCTHHIH cnoil. PaGoTa, cnegoBaTenbHoO, coBepIaeTcA TONBKO IIPH
u3MeHeHUl BeTUYNHBI ToBepXHOCTH. IIpu 3ToM npes e Bcero BoBce He Bazk-
HO, OCTaeTCcA JH INIOTHOCThL B NOBEPXHOCTHOM CJI0€ TaKol #e, KaKk BHYTPH,
WY OHA OcTaeTcd NOCTOAHHON Bo Beelt Tomne ciod. AcHo, uTo paboTta ocTa-
eTCA CBA3aHHOH ¢ M3MEHEeHHEM II0BEPXHOCTH M Torja, Korja UcCHbITyeMas
Macca MUIKOCTH NOrpPy#eHa B APYTYIO #HUJKOCTh, KaKk 3TO IPOUCXOJUT IIpH
oneiTe [lnato.

Bo3HuKaeT Tenepb BoIpoc, eci IEPEBECTH YACTH-
bl BHYTPE U T€M YMEHBIINTEL NMOBEPXHOCTh, TO ObIBaeT
Jau paboTa MoNoMUTENbLHONH UM OTpUIIaTeNbHOl, T. €. co- / O
BeplIaeTCA 1K IIpU 3ToM paboTa, UIM 3aTpavHMBaeTCH. ‘ ‘

Tak Kak [Be colpUKacalolluecs KalllKl MUJKOCTH cami
CIMBAIOTCA B OJHY, IIPHYEM IIOBEPXHOCTh yMeHblULdemcs,
TO OTCIOJA ClelyeT, YTO IIPU YMeHblUeHU Y IOBEPXHOCTH Puc. 200
cosepuiaemes padoma (pabora nonomurensHa). Van der Mensbrughe gemon-
CTpPHUPOBAaJ NOJOKUTENbHOE cCOBepIleHHe paboThl IPH YMEHbIIEHUH TI0BEPX-
HOCTHM HUJKOCTH IIPH MOMOIIH JpYyroro, 0UeHL KPAacHBOr0 3KCIEpHMeHTa.
Ilorpy:karoT NIpoBONOYHLIN KBagpaT B MbLIBHBIA pacTBOP H Ha o0pasywoly-
10CA MBUIBHYIO NIIEHKY KIaJyT MOKPYIO 3aMKHYTYIO HUTKY. Ecinu BeTpax-
HYTh MHUIKOCTh, 3aMKHYTYIO HUTKOH, TO OKpy#Kalolllas ee MblIbHaA IIeHKa
CTArUMBaeTCA U HUTKa OrpaHUUYMBaeT Kpyrioe oTBepcTHe B INeHKe. Tak Kak
KpyT NpejcTaBifdeT HaWOONBIIYIO IOIIaAbL NPU JaHHOHW AJHHE HHUTKH, TO
oTcloJa clefyeT, YTo OcTalbHafd MBIIbHAA IIeHKa cialach 40 MUHHUMYMa.
Takum o6pa3oM, Mbl 6e3 Tpyla o3HaeM ciaejgyioliee. CBo6ogHaA OT TH-
MECTH, NOJUYMHEeHHad JeHCTBHIO MOJIEKYIAPHBIX CHI #HAKOCTh HaXOJUTCA
6 pasHosecuu NpHU Toil HopMme, NIPU KOTOPOHl cHCTeMa BO3MOMKHBIX Iepe-
MeLleHHUH He BbI3bIBaeT HUKAK020 U3MEHEHHUHA B BelHYHHE €€ IIOBEPXHOCTH.
Ho soamoscnbimu nepemMelieHUAME MOTYT GBbITh IPU3HAHBI Bce GECKOHEYHO
Malble U3MEHEHUA (HOopMbl, JONYyCTHMbIE 6€3 U3MEHEeHUA 00vema HHUIKOC-
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Tu. TakuM oGpasoM, paBHOBecHe CYMecTBYeT JIA TeX (PopM, AMA KOTOPHIX
OeCKOHEYHO Malloe MepeMeleHre BhI3bIBaeT M3MeHeHHe noBepxHocTH = (.
JlnA MuHuMmyma MTOBEPXHOCTH NMPH TaHHOM o6beMe HUIKOCTH MBI MOTYYaeM
ycmoiiiugoe, a 1A MAKCUMYMA TIOBEPXHOCTH — Heycmoiiiugoe paBHOBECHE.
ITap mpeacTaBifeT HAUMEHBIIYID MOBEPXHOCTh MpPH JaHHOM ofbeMe.
MosTomy anA cBo6GoIHON Macchl KHUAKOCTH mapoobpa3Hasa (opMa oRakeT-
cA $hopMoil YyCTOMUYNBOrO paBHOBeCHA, AJMA KOTOPOH COBeplIeH MaKCHMYyM
paboThI, TaKk UTO He ocTaeTcA Oolee COBEPIIUTHL HHUKaroil paborhl. Ecim
MUAROCTh OTYACTH NpPHIHNAeT K TBepAhIM TeraM, To (opMa ee cCBA3aHA
¢ IpyrUMH MOGOUHBEIME YCIOBHAMH, U TOrJa 3ajlaua CTAHOBHUTCA CIOHHEE.
3. Utobbl HccieqoBaTh CBA3L MeMAY Beal-
YUHOU TIOBEPXHOCTH WM ee @Hopmoli, MBI TOCTY-
nuM craeayiomuMm ofpaszoMm. IlpeactaBum cebe,
YTO 3aMKHYTafA TMOBEPXHOCTh KHAROCTH Gecko-
HeyHo Malo H3MeHAeTcHA 6e3 H3MeHeHHUA 0OB-
eMa. IlepBoHauanbHYI0 MOBEPXHOCTH MBI pacce-
Puc. 201 KaeM [ABYMA My4YRaMH (MepHeHANKYIAPHBIX JPYT
K JIpyry) JMHHI KPUBH3HEI HA NMPAMOYTOALHbBIE
OeCKOHEYHO MaJjble lIeMeHTHI. B yriax »THX »J1eMeHTOB MbI BOCCTAHAaBIH-
BaeM NepHeHTHRYIAPHI Ha MepPBOHAYAIbHYIO TOBEPXHOCTEL H TAKUM 06pa3oM
onpejendeM YTIbl COOTBETCTBYIONIUX 3I€MEHTOB M3MeHEHHOH MoBepXHOC-
TH. dneMeHTY d() mepBoHaYalIbHOH MOBEPXHOCTH COOTBETCTBYET TOT/Ia 3e-
MenT dO’ uamenennoit nopepxuoct. dO nepexoaut B dO' npu GeckoHeuHo
MajoM TiepeMellleHuu 07 Mo HOpMAaIu HApPYKY WIM BHYTPb U COOTBETCTBY-
I01leM M3MeHeHHH BeTHUYMHBLI MOBEPXHOCTH.
Mycrr dp, dg cytn croponnt anementa dO. [lad cropou dp', dq' ane-
MenTa dO’' MBI MMeeM Torja COOTHOIIEHHUA

dp'zdp(l—i-&Tn),
dq'qu(l—i—é—?),
,

rae r 1 7 cyTh paAuychl KPUBH3HLI IIaBHLIX CeUYeHHil, CONpHKAcalOIUXCA
¢ ®IeMeHTaMM KpPHUBBLIX JHHHH p, ¢, Tak Ha3bIBaeMEbI€, T'IaBHEIE PaJUYCHI
KPUBU3HEI. MBI cuHTaeM, Kak HTO MPUHATO, paJUyC KPUBHU3HKLI BHIMYKJIOTO
HapyKy 3JeMeHTa MoNOMUTEeNbLHbIM U PAaJNyC KPUBU3HLI BOTHYTOTO HAPY:KY
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ajleMenTa — oTpHOaTelbHEIM. Mer ony4YaeM Torja JJA BapHalHuHu ajieMeHTa

T 7!

§d0 = dO' — dO = dpdq (1 n 5") (1+ 5") _ dpd.
Ecaun npenebpeudb BBHICIIUMHM CTENEHAMH OT 472, Mbl IIOJY UAM
§dO = (% + %) 5n.dO.
Bapuanua Bceit noBepxHocTH GygeT BhipaseHa clielyOUIUM YpaBHEHHEM

50 = / (% + Tl) dn dO, (1)

H [epeMelleHHNA BA0Jb HOpMAaJIHN OJOJKHbI ObITH BbIﬁpaHbI Taxg, 4yTOOBI

/ éndO =0, (2)

T.e. uTobbl cyMMa o00beMOB, 00pa3yOIUXCA epeMelleHHeM Hapyky
U BHYTPb 3J€MeHTOB [0OBepXHOCTH (B HOCJeJHeM CIyuyae CUHTafA 3TH Ie-
peMelleHNA 0T PUIATeIbHBIMHY ), Gblia paBHA HYIIIO, T. €. YTOOBL 00%eM OCTa-
BalCH IOCTOAHHBIM.

Beipasmenun (1) u (2) Tonpko Torga MoryT GbITh COB-

’

1 1 dg
MEeCTHO paBHBI HYJIIO, KOI'Jd BbIpaj;ieHHe = + = coXpaHuf-
p ymo, p Tt p ‘
eT odHy u my Kee BEIHYHMHY IJIA BCeX TOYEK IOBepxHoc- &n |94 [~
TH. B 3TOM HeTpyaHo y6eIUThCA NMPH IOMOIIH CleAyiolle- dp

ro paccy:mjaenua. dneMedTsl dO nepBoHayanbHOM mobepx- |/ r /7
HOCTH MBI IpeJcTaBifgeM cebe CHMBOJIMUECKH IIPU [IOMOIIH
aneMeHToB TMHUH AX W Ha Hell HAHOCHM B BMJE OpJMHAT
Ha IJI0CKOCTh F NepeMellleHUA B0JAb HOPMAIH 47, IpHUEM
IlepeMelleHUA Hapy#y Mbl HAHOCHM BBepX, Kak IIOJOKH-
TelbHEIe, a lepeMelleNHA BHYTPh HAHOCUM BHH3, KaK OT-
punaTenbHble epeMelleHHA. KoHIbI 3THX OpAMHAT MBI CO-
e/lMHAeM KPHBOM IHMHHell u o6pasyeM ee KBagparypy, IpH- Puc. 202
YyeM II0OBEPXHOCTH, Jeskamue Boime AX, Mbl cUMTaeM I0JOAHTENbHBIMHE, a
JesallHe HUe ee — oTpUlaTelbHbIMU. [IpK Beex cucTeMax dn, IpH KOTO-
peix KBajgpatypa = 0, Beipamenue (2) paBHO HYIIO, M BCe TAKKMe CHCTEMbI
nepeMeleHuil — J0myCcTUMBI (BO3MOMHBI).
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E HaHnecem Tellepbk B KadeCcTBe opaHuHAT
Ha IMJIOCKOCTh K COOTBETCTBYIOIIHE 3Jle-

. — -,,,, > X 1 1
'Z "/////// //// MeHTaM d(O BeIWYHHBL A 7t pt M

MOeM Telepb Jerko cefe IpeiCcTaBUTh
Puc. 203 cayuait, Korga Beipamenus (1) u (2) cos-
MECTHO MOJYy4YaloT 3HauyeHue HyJdA. Eciau

E

me % + l, HMeeT pasauydHyio BeJUIUHY OJIA pa3/Jn4iHbIX 3JIEMEHTOB, TO MbI
T

scezda MomeM, He U3MeHAA 3HAUeHHMA HYIA IJA BblpaeHUA (2), Tar pac-
NpefelnTh IeMeHThl dn, 4To6bl BbIpameHnHe (1) GbLIO OTIMYHO OT HYJA.

ToabKo Torga, Korga BhIpameHHe % + l, HMeeT 00HY U My e BeIHYHHY
T

A BCEX 5JIEeMEHTOB, CTAHOBUTCA HeOGXOMMMBIM M BCEOBIIHM NPABHIOM,
4TO BMeCTe ¢ BbIpaMeHHeM (2) CTaHOBHTCH DaBHBIM Hy/IIo ¥ BbipaseHHe (1).
Tarkum o6pazom, u3 o6oux ycaoBuit (1) m (2) caepyer, uTo

1 1 _
7t = const, T.e. cymMMa o6paTHBIX BeIHYHH TVIABHBIX paJUyCcoB KpH-

BH3HBL (MM PAaIKyCOB KPUBHU3HBL [VIABHBIX HOPMAIBHBIX CEUEHHI) B CILyYae
PABHOBECHA OCTAEeTCH MOCTOAHHOMN MO BCell MOBEPXHOCTH. JTO NMPABHIO BbI-
ACHAET 3aBHCHMOCTBb 6eAUYUHbl TOBEPXHOCTH 0T ee iopmbl. ITOT Xoa pac-
CyMIeHHA ObL1 BIepPBble NpemiomeH ['ayccoM, Ho B ropa3go 6odee nogpo6-
HoH M mpocTpaHHoil hopMe. HeT oiHaKo HUYero TPy IHOTO KOPOTKO IpeacTa-
BHTb CYIIHOCTH 3TOTO pacCy#IeHHdA, KaKk MBI 3To0 3/lech cleaald, Ha Golee
NPOCTOM MpHMepe.

4. CoBeplleHHO c80600HAA Macca MUIKOCTH NMPHHUMAaeT, KaKk MBI Y#He
ynoMHHaIH, GopMy Hiapa ¥ MpeAcTaBifAeT abCcodOTHRIII MUHUMYM MOBEPX-

HOCTH. YCIOBHe % + l, = const 3pmech, OUEBHIHO, BBINOJAHEHO B dop-
T

Me % = const, rae R ects pagmyc mapa. Ecau cBofogHaa moBepXHOCTH
JRUAKOCTH OTFpaHHYeHa ABYMA TBEPABIMH EDPYTJIBIMH KOJIbLAMH, IIIONATH
KOTODBIX APYT APYTY MapajielbHBl U KOTOPBIE TaK PACMOJIOMEHBI, YTO JIH-
HHA, COEAUHAIONAA MX LEHTPBI, MepPNeHIHKYIAPHA K TeM ILUIOMAaNAM, TO
MOBEPXHOCTD €€ MPHHUMaeT (HOpMY NMOBEPXHOCTH BpallleHHA. XapaKTep Me-
PUAHOHAIBHON KPUBOH, KaK B 06beM, 3aMKHYTBIH B 3T0il TOBEPXHOCTH Bpa-
IEHUA, ONpEeAeNAOTCA paguycoM Kodbla R, paccToOAHHeM MemOy miolia-

JAMH KPYTOB H BeIHYHHOH CYMMEI % + l, JTa MOBEPXHOCTH BpallleHHA
T
CTAHOBHUTCHA MOBEPXHOCTHIO LHHJINHADPA, KOTaa

1

Tt

S
ﬁ\‘p—l
==

1
o0
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HpI/I % + l, = 0, npuuemMm, cjaejoBarelbHO, OJHO HOpMAaJdbHOe Ce'ueHHe BbI-
T

IyKJI0, a APyroe BOTHYTOe, MEPHANOHANIbHAA KPHBAA CTAHOBUTCA IENHON
aunnueil. [Inato u n306pa3ui oTHOCAMHECHA ClOJa clly4yaH, o6IUB [Ba IPOBO-
JOYHBIX KOJbIAa B CMECH CIHPTa H BOJLI MacioM.

[IpeactaBum cefe Maccy #MHUIKOCTH, OTPAHUYEHHYIO YaCTAMH II0BepX-

T/

U IPYTHMH YacTAMH IIOBEPXHOCTH, JJIA KOTOPBIX 3TO BhIPaMEHUE eCTh Be-
JAMYHHA OTpHIAaTelbHafA; KOpOUe FOBOPA, MpeJCTaBUM cebe Maccy #HIKOC-
TH, OTPAHNYEHHYIO BLIMIYKABIMH U BOTHYTBIMH YacTAMHU NoBepXHocTH. He-
TPYIHO 3aMeTHTb, YTO lepeMellleHHe 3IeMeHTOB IOBEPXHOCTH BJOIbL HOp-
MalK Hapyy BBI30BET HAa BOTHYTBIX YACTAX yMeHbIIeHHe II0BEPXHOCTH,
a Ha BBINIYKIBIX — yBenuuyeHHe ee. Takum obpasoM, cosepuiaemca pabo-
ma, Korja GozHymule YacTU NOBEPXHOCTH INEPeJBUrailoTCA Hapy:Ky U Kor-
Ja evinykJable epeJBUralOTcA 6Hymps. PaboTa coBepluaeTcd yie M TOrja,

HOCTH, OJA KOTOPLIX BbIpaxeHHe % + l €CThb Be€JIMYHWHa MNOJOMHUTelbHad,

KOTZla OBHKETCH HapyKy 4acThb [OBEPXHOCTH, AJIA KOTOPOH % + l/ = +a
T

H B TO e BpeMA [ABHMHEeTCA BO BHYTPb paBHaA el yacThb I[NOBEPXHOCTH, OJA

KOTOpOH % + l, > a.
T

HTaH, [NoKyJga Maccy MHMHIKOCTH OrpaHMUYHMBaKrOT YaCTH IMOBEPXHOCTH

pa:mulmozi KPUBU3HbL, BBINIYRJIbIe YaCcTH JOJAHBI ABUTraTbCA BHYTPb, 4 BO-
1

THYTble HApy#y A0 TeX N0p, [I0Ka YCIOBHE

+ l, = const He oKkasbIBaeT-
r

CA BBLINOJHEHHBLIM [JIA BCeH I[NIOBEPXHOCTH. H Torga, Korjga nejJbHad macca
HMUJKOCTH UMeeT HeCcKoAbKO OTJel]bHBIX 4YacTel [NOBEPXHOCTH, OTpaHHNYeH-

HBIX TBepPABIMHU Tel/laMH, Be€JINYHNHAa BbIpaeHuAa %—I— l/ B CJIy4yae paBHOBeCHA
r

JonHA OLITH OJHOH M TOW e ANA BceX CBOGOAHBLIX YacTeil IOBEPXHOCTH.

Ecnu, HanpuMep, HallOAHUThL IPOCTPAHCTBO MEKIY 0G0HMMH yIOMAHY-
TBIMH BbIlE KOIblIaMHU (B CMECH CIIHPTAa ¢ BOJO#) MaciIoM, TO IIPH COOTBET-
CTBYIOLIeM KOJHYECTBE Macla MOMHO MOITYYHTHh IIOBEPXHOCTh LUIHHApA,
CKOMOHHHPOBAHHYIO ¢ ABYMA LIAPOBBIMHU OTPE3KaMHU Ha 000X OCHOBAHUAX.
Memxay paguycaMy KPHBH3HBI H0KOBOH OBEPXHOCTH H OCHOBaHMII cyIlecT-

BYeT TOrJa OTHOLIEHHE 11—%—1— % = %—l—% unu p = 2R, rje p o3HavyaeT pajuyc
mapa, a R paauyc xonbua. IlnaTo noATBepANI 3TOT BHIBOJ HA OIBITE.
5. PaccMOTpHM He HMeWIYIO THAMECTH Maccy MUIKOCTH, BRIHOYAO-

YO0 HEKOTOPOE IIyCTOE IPOCTPAHCTBO. YCIOBHE, UTOOBI % —|—% HMelo OJHY

H Ty e BelIUYHNHY OJA BHyTpeHHeﬁ U BHeELIHeH [NOBEPXHOCTH *HHUIKOCTH,
34eCb Hé BbLIIOJHUMO. HaleO'l'l/lB TOoro, Tdh RKaKk 3ra CymMmma umeelr pBceerja
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GoNbLIYIO MOJOKUTENbHYIO BEMUUMHY AJNA 3aMKHYTOH HapymHoH NoBepX-
HOCTH, YeM [ANfl 3aMKHYTOH BHYTpPeHHel MOBEPXHOCTH, TO #HUJKOCTh OyIeT
nepeTeKaTh, coBeplliad paboTy, OT BHellHell K BHYTpPeHHel NMOBEPXHOCTH
H YHHUTO¥ATh NycToe mpocTpaHcTBo. Ho ecnu 3To mocneiHee HamonHe-
HO YeM-HHOY[b KHAKHM HIH ra3000pa3HbIM, KOTOPOe HAXOJUTCA TMOJ H3-
BECTHBIM JaBleHHeM, TO COBEepLIeHHAfA MPH YIMOMAHYTOM IIpollecce paboTa
MOET OBIThb KoMneHcuposaHa paboToil, TOTpadyeHHOH Ha CKaTHe, U TOrJa
HACTYTaeT paBHOBECHE.

IIpencTaBum cebe #MUIKOCTE, 3AMKHY TYIO MEKAY ABYMA,
oYeHb ONHU3KHUMH, MOJOOHBIMH H TOJ0GHO pAacloOMeHHBIMH
NoBepXHOCTAMH. TaKyi0 KHAKOCTh NpelcTaBiafeT cofoil ny-
3bipb. 30€Ch MOMKET CYIIeCTBOBATh PaBHOBECHE TOJBKO B CIY-
yae mepeBeca JaBNeHHUA 3aMKHYToro rasa. Ecim gna napyms-

HOH MOBEPXHOCTH CyMMa % + l, 3Jech UMeeT BelIWYHHY +a,

Puc. 204  TO [JIfi BHYTpeHHeH HOBerHOgTI/I BeJIMUKHA ee OdeHb ONU3-
Ka K —a. CoBeplueHHO cBOGOJHBIN My3bIph BCer'Ja MPUHHUMAET

¢opmy mapa. Ecau MbI npegcraBuM cebe mogobHoro poja mapooGpasHbli
My3bIpb U OyzeM npeHebperaThb ero TOMIMHOHN, TO NPU yMeHbIIEHUHN paju-
yca r Ha dr yMeHbllIeHHe Bcell ToBepXHOCTH OyaeT paBHO 16rwdr. Ecnu Ha
YMeHbllleHHe Bcell MOBEePXHOCTH Ha € JUHUILY NMOBEPXHOCTH TpaTUTcA pado-
Ta A, To A-16rmwdr ecTh Bea paGoTa, KOTOpasl B CIydae paBHOBECUA JOJH#HA
ObITh KOMIleHCHpOBaHa paboToil, MOTpayeHHOH Ha CHaTHe COAEPHUMOro B

My3bIpe, ecl AaBleHMe ero p, T.e. paboToil, koTopas paBHa p- 4rimwdr. OT-

croja cnegyeTt % = p, OTKYJa MOM#HO BBIYMCINTL A, eciu r uaMepeH u p

onpejeneHo MAHOMETPOM, MOMEIEHHBIM B MY3BIPb.
Omupoimozo wapoobpasiozo Ny3blpa GbITh He MoskeT. JlnA Toro, 4ro-

" 1 1
Obl OTKPBLITHIA My3bIpb MMeN GOPMY paBHOBECH A, CyMMa o + 7 He TOIBKO

JodxHa ObITh IOCTOAHHA AJA Kam ol U3 obenx npegelbHbIX HOBerHOCTeﬁ
B OTAeJBHOCTH, HO OHa JOJA HA ObITh TaKH#ie paBHa OJ1A obeux. B Clly yae

NPOTHBOMONOMHON KPUBU3HEI 00€HX MOBEPXHOCTEH CyMMa %4— l, = 0. [Ipn
T

5TOM YCIIOBHH, ClieJoBaTellbHo, Mbl KMeeM /1A Beex Touek = —+'. IloBepx-
HOCTb €CTb TOT[Ja, TaK HasblBaeMafl, TOBEPXHOCTh HY.teg0ll KPHUBU3HEI, OHA
€CTh MHHHMAIbHAA MOBEPXHOCTDh U 3IEMEHTHI ee, KaK 3TO JNel'KO 3aMETHTh,
ObIBAIOT Bcerfa ceda006pasnbt. UToOB MOMYUYHUTH TAKy0 MOBEPXHOCTH, A0-
CTATOYHO CAeNaTh U3 MPOBONOKH NIOGYI0 3aMKHYTY0 KPHBYIO B MPOCTpaH-
CTBE W ONYCTHUTH €e B MBUIBHBIH pacTBOp: MBLIbHAA IMJIeHKA caMa Torla
nonydaer ¢popMy YNOMAHYTOH MOBEPXHOCTH.
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6. @urypbl paBHOBeCHA MHIKOCTeH, COCTOAMWIMX M3 TOHEHMX IJEHOK,
HMelT 0co6yI0 XapakTepHYIO 4epTy. PaGoTa cun TAKeCTH NPOABIAETCA Ha
scell Macce FHUIKOCTH, a paboTa MONERYIAPHBIX CHUI TOIbKO HA OJHOM no-
seprHocmHom cioe. B o6mem nepeBemuBaeT paGota cuibl TAxecTH. Ho npu
TOHKHUX IlJIeHKaX MOJERYIApPHbIe CHUIbl OKA3bIBAIOTCA B OUeHb GIarolnpHAT-
HOM OTHOIIEHHH K CHIaM TAMECTH, O1arogapd 4eMy COOTBeTCTBeHHbIe (u-
I'ypbl MOT'YT ObITh 6e3 0CcOOLIX IPHEMOB NpeCTaBIeHbl B CBOOOIHOM BO3IY-
xe. [logo6Horo poaa ¢urypsl nonyuun Ilnato, mnorpy3uB Mogelb MHOTOT paH-
HUKa (M3 IPOBOJOKK) B MbLIbHBIN pacTBop. [Ipu 3TOM 06pasytoTca nnockue
NNEeHKHU #UIKOCTH, CBA3aHHbIe Me Iy co600 U ¢ KpagMHU npoBoiokU. Ecian
NIOCKHe MIEHKH #UIKOCTH CBA3AHbI TaK, YTO OHH CTAaNKRHUBAaIOTCH, 06pa3ya

BHYTpeHHee pe6po, TO A NOBEPXHOCTH }KHUAKOCTH YCIOBHE %—i— % = const

yie He BBIIOIHEHO, HOO BTa CyMMa KMeeT [JJA IIOCKUX [IOBepXHOCTell Be-
JANYHHY HYIb, HO /1A BHY TPeHHero pe6pa oueHb GONBIIYIO OTPUIIATEIbHYIO
BenuuuHy. CornacHo yCTaHOBIEHHBIM [0 CHX IIOD BO33pEHHAM, HHIKOCTh
JonHa Oblia 6bI BEITEKATD U3 MIOCKOCTEH, TONMHA KOTOPBIX IOJAHA CTa-
HOBHUThCH BCe MeHblIe, U HCTEKAaTb Y KpaeB. JTO JBUAeHHe M IPOHCXOJUT
B geficTBUTenbHOCTH. Ho Korjla ToNMmMHaA NNacTHHOR yObIBAeT 10 H3BECTHO-
ro npefena, To HaCTylaeT cocmoaHue pasHosecus. Ilo rakuM dusureckumn
NpPUYHHAM 3TO COCTOAHHE HACTYIAeT, A0 CHX IOp, NMO-BHAMMOMY, ellle He
YCTaHOBIEHO.

1 1
llpaBjia, B 3THX (urypax oCHOBHOe ycnoBHe ;. + = const yike He

BbINOJHEHO, K60 OYeHb TOHKME IIACTHHEH KHIKOCTH (B 0COGEHHOCTH BA3-
KMX KHIKOCTe) MpeACTaBIAIOT HECKOMbKO JPYTHe (pU3MYeCKHe YCIOBHA,
4eM Te, U3 KOTOPbIX MbI Hexoaunu. [lpu BeceM TOM M 3THU GUTYpbI 0GHADY-
JKHUBAIOT ellle BCera MUHUMYM TOBepXHOCTH. [l1acTHHEN MHUAKOCTH, OCTa-
IOIHEeCA B CBA3HM C KPAfAMH IPOBONOKM H Me#ay coBoH, CXOAATCA BCer-
Ja Mo TpH B 0AHOM pefpe MoJ MOYTHU paBHbIMU yriamu B 120° u kamabie
YeThipe peGpa B CBOK ouepelb CXONATCA, 06pasyf MOUTH paBHbIe YTIHL.
MosHo I0Ka3aTb TeOMETPHYECKH, YTO 3TH YCIOBHA COOTBETCTBYIOT MUHH-
MYMY HOBepXHOCTH. TakuM o6pa3oM, Bo BCeM MHOTOOGPA3HM OMHCAHHBIX
3/leCh ABNEHHI HAXOOUT CBOE BbIpaskeHHe Beerja ofdH TOMbKO (aKT, HMeH-
HO TOT, YTO MOIEKYJNAPHbIE CHIIbl YMEHbIIEHHEM OBEPXHOCTH COBEPIIAOT
(mono#UTENBHYIO) paboTy.

7. durypsl paBHOBecHA, KoTopble nonydan [lnato, morpysaa Momenu
MHOTOTPAHHHUKOB B MbIIIbHbIE PACTBOPBI, 06Pa3yiOT CHCTEMbI #HIKMX MJac-
THHOK, Y AUBHTEIbHO cummempuirbie. HeBoNbHO BO3HMKaAeT BOMpPOC: 4To 06-
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ero BooGllle MeMIY pasHogecueM, C OMHON CTOPOHBI, U cummempuell U 1Ipa-
BUWIBHOCTbIO — ¢ Apyroii. OTBeTUTb Ha 3TOT BoIpoc HeTpyaHO. B kaxaoi
CUMMETPHUYHOR CHCTeMe KaxJo¥l Hapylaiome#l cUMMeTpuIo gedopmanuu
COOTBETCTBYET CTONb € BO3MOMHaf, paBHafA M IPOTHBOMNOJIOMHAA CHUM-
MeTpuA. O6euM Taks e COOTBETCTBYET padoTa IOMOKHUTENbHAA HIIH OTpHUIa-
TenbHafA. TakuM 06pa3oM, OJHUM, XOTAl ¥ HeJOCTATOYHLIM ellle, YCIOBUEM,
4T0oOb! (pOpMe paBHOBECHUA COOTBETCTBOBAI MAaKCUMYM WJIM MUHUMYM pabo-
Tbl, IBAAIETCA CUMMeTpHuA. [IpaBUILHOCTL €CTh MHOIOKPaTHaf CUMMETPHA.
HeT mo3sToMy HHYEro yAUBHUTENABHOIO B TOM, YTO ()OPMbI PABHOBECHA 4acTo
ObIBalOT CHMMETPUUYHBI U [IPABUIbHBEL.

Puc. 205

8. T'uapocraTuka MaTemaTHYecKas pa3zBHIach Ha peIIEHUH OHOM crie-
ManbHOW 3afgauu, Kacawomeica gopmovr 3emau. U3BecTHO, 4TO HA OCHOBA-
HUM HEROTOPBIX (hPU3UYECKUX M acTPOoHOMHUYeCKUX JaHHbIX HeioToH u IMoit-
IeHC HPHUILTH K TOMY B3MIAAY, YTO 3eMIfl €CTh CILTIOMEHHBIA 3IIUICOU
Bpamenusa. HbiOTOH mONbITaNCA BRIYMCIAMTD 3TO CILIIOMIEHHE, HPeCTaBUB
cebe BpamawmMyca 3eMI0 #HUIKOM U IPUHAB, YTO BCE HUTH HHUIROCTH,
UAYIIHE OT MOBEPXHOCTH K EHTPY, AOMMHHbBI OKA3bIBATH HA BTOT MOCIEAHUN
OIHO U TO e gaBiaeHue. ['ofreHc me UCXOJUI U3 TOTO AOMYI[EHUA, YTO Ha-
NpaBIeHUA TeRCTBUA CUIbI EPHEHAURYIAPHBL K 3M€MEHTAM [OBEPXHOCTH.
Bouguer o6negunsner o6a gonymenus B ogso. Clairaut, Hakonen («Théorie
de la Figure de la terre», Paris, 1743), nokasplBaeT, 4TO U BLINOJHEHHE 060UL
YCIOBHIA He TOCTATOYHO IUIAl OCYIECTBICHUS PABHOBECHUA.

Clairaut HcXoOUT M3 claeyomux coobpamenuit. Ecan muakaa 3eman
HAXOIUTCA B PABHOBECHH, TO MBI MO}#eM 6e3 HapylIeHHA 3TON0 PABHOBECHUA
NpeJCcTaBUTh cele M06YI0 YacTh ee OTBep/ieBle Tak, YTOOLI OCTAICA OJHH
TOJIBRO HAMOIHEHHbIH MUAKOCTLIO KaHaa AB mo6oil ¢opMbl, B KOTOPOM
MUAKOCTH TOME HAXoAuiIach Obl B paBHOBeCHH. PaBHOBecHe B TAKOM KaHa-
Je jJerde Tenepb MCCAeA0BaTh. KCIH OHO CYIIECTBYET B A060M MbLCAUMOM
KaHale nodo6noz2o poda, To ¥ BCA Macca HaXoJAUTcA B paBHoBecHHU. Memay
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npouuM Clairaut zameuaeTr, yTo ModyuaioT ocHoBHoM mpuHuun HeioToHa,
eciii MPOBOJAT KaHanm 4Yepes HeHTP (Kak Ha puc. 205, 2), u npunuun loii-
remca, ecJii MPOBOJAT €ro y noBepxHoctu (Kak Ha puc. 205, 3).

Puc. 206 Puc. 207

Ho cyTb Bompoca 3ariatouaetca, no mHeruio Clairaut, B ipyrom 3ame-
yaHUU. Bo BCAKOM MBICIHMOM KaHajle, He HCRIOYaA U 3AMEHYMO20 6 ce-
fe, MUJKOCTD JOM;KHA HAXOAUTLCA B paBHOBecud. Eciau mo3ToMy cienaThb
B M00bIx MecTax M u N ranana, uzo6paseHHoro Ha puc. 206, nonepeyHble
paspesnl, To oba ctoaba mugrocTd M PN u MQN pomiHbl OKasbiBaTh
paBHOe JaBjieHUe Ha momnepeuHble paspesbl y M u N. Tarum o6pazoM, naB-
JeHUe CTOAGOB KUAKOCTU B KaHale B KOHLIAX ero BOBCe He 3aBHCHT OT OAUHbL
U fopmul 3TUX CTOAOOB, a 3aBUCUT TONBLKO OT NMOA0XEHUA IMUT KOHUOS.

OtneceM MbiciaenHo kaHan M N (puc. 207) npou3BoabHO# HOPMEI B co-
OTBETCTBYOIEH #UJKOCTH K MPAMOYToibHOU cucTeMe KoopauHaT. IlycTs
9TO — KUIKOCTh NOCMOAHHOU MIOTHOCTH p U NYCTH COCTABIAIOIINE CH-
abl X, Y, Z no HanpaBleHHUAM KOOPAMHAT, AefCTBYIOIINE HA eIHHULY Mac-
CBbI MUJAKOCTH, CYyTEL HYHKIUH KOOpAUHAT T, Yy, 2 3T0i Maccel. O603HaUUM
3MeMeHT AJUHLI KaHajia uepe3 ds, MpOoeKIUH KOTOPOro Ha OCAX KOOPJUHAT
cyTb dx, dy, dz. CoctapifAmolde CHIbI, AedCTBYIONIHE HA €JUHHIY MAacchl
Yy ,dz
ds’ " ds
JAIIAA 3MEMEHT Macchl pg ds KaHala, rjie ¢ eCTh NoNepevyHoe ceYeHUe ero,
JABUraTbCA B HANPaBleHHU dS, eCTh

pgds (X@ +Y% +Z@> .

Mo HampaBlAeHWIO KaHala, CyTh TOTAa X?, Y . Bes cuna, zacrap-
S

ds ds

dTa cuna JoamHa ObITh ylep#iaHa B paBHOBeCUU MpHUpallleHUueM JaBIeHUA
MpU MPOXOMACHUU Yepe3 3TeMeHT MIUHBI U J0d#HA GLITH MOITOMY paB-
Ha g dp. Msl nonyyaem, crefoparensto, dp = p(X dz+Y dy+ Z dz). Ytober
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NOMYYUTHL pa3HOCTL aBAeHUA (p) Me:mAgy KoHmaMd M U N, MBI JOT:KHBI
HHTErpupoBaTh 3TO Bhipa:kenue B mpegenax or M go N. Ho Tak kak sTa
pasHoCTh BOBCE He 3aBUCHT OT GOPMbI KaHaila, a TOIbKO OT MOJOMEeHHA KOH-
moB M u N, to Buipamenue p(X dx + Y dy + Zdz) wau npu nocTOAHHOMA
MAOTHOCTU Takse Bhipamenne X dx + Y dy + Z dz goa#io GbITH MOMHBIM
auddepennuaiom. /I Toro e, uToObl Takoe BbipameHUe GLLUIO MOJIHBIM
auddepennuaiom, Heo6X0AUMO, KaK UIBECTHO, YTOGBI

x=4dU y_dUu 7 — dUu

T ode’ dy’ T odz’

roe U ecth ¢yuruuda xoopaunat. Taxum o6pasomn, no Clairaut pasnosecue
sHcudKocmu Gvleaem 6006ULE 60IMONCHO MOAbKO Mo2da, Ko20a Ha Hee delicm-
8YIOM. CUAbL, KOMOPble MO2YMm Oblmb Npedecmasiensl, KAk YAcmHuble NPouIeoo-
Hble 00HOTL u motl de dyHryuu Koopdurnam.

9. 9To KauecTBO MpHUcylle cuiaaM TAxmecTH HbioToHa U BooOle BceM
UEeHMmpPaibHblM CUAQM, T. €, TAKUM CHJIAM, KOTOPbI€ OKa3LIBAKOT MACCHI B Ha-
NpaBIeHUAX COeIUHAIMIMX MX JHHHA ¥ KOTOpble ABIAKTCA QYHRIUAMH
paccTOAHUI 3TUX Macce Ipyr oT apyra. Ilog medcTBHEM TaKHX CHI MOMET
CyllecTBOBATh paBHOBecHe muakocTeidl. Paz Mbl 3HaeM ¢yuriuio U, Mbl
MO:keM IIpUBEIEHHOe BhIle YpaBHeHHe 3aMeHUTh YpaBHEeHHEM

—,(dU au au
dp_p(dxdw+dydy+dzdz>'

uan dp = pdU u p = pU + const.

COBOKYMHOCTb BeceX ToueK, 1A Kotopbix U = const, ecTh MHo-
BEePXHOCTh, TAK Ha3blBaeMaf, noseprHocmbs yposHa. [lag »Toil moBepXHOC-
TH p = const. Tak Kak npupoga ¢yHknuu U ompeleldfeT Bce YCAOBHA CHI
U, KaKk MBI TOIbKO UTO BHJEJH, TaK#e Bce YCJIOBHA JaBIeHHH, TO YCIOBHA
JaBlleHHA JalOT HaM KOIHIO YCJAOBHIM CH/, KaK Mbl 3TO 3aMeTH/H y: e Ha
cTp. 78.

B usnomenHbIx 31ech paccyaennax Clairaut ckpriBaeTcs yike, 6e3 co-
MHEHHH, OCHOBHAA MBICIb YUEHHA 0 CUL060l PyHKyUU WIH 0 nomeHyuae,
KOTOpOe BIOCAEICTBHH ¢ TAKUM ycmexoM ObLio pasBuTo Jlamaacowm, Ilyac-
conoM, I'punom, I'ayccom u gpyrumu. Pas obpailieHo BHUMaHHe Ha yHOMSA-
HYTO€ CBOHCTBO HEKOTOPHIX CHJI OKa3hiBaThHCH IPOM3BOJHBIMH OJHOI U Toi
me ¢yHruuu U, To y#e HETPYIHO MO3HATH BCe BeIHKOE NPEUMYIIECTBO
U 9KOHOMUI0O METOZA, UCCIeJYIONUIEro BMECTO caMuX cuid ¢pyHKuuo U.
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PaccMaTpHBas ypaBHeHHe
dp = p(Xdz +Ydy + Zdz) = pdU,

MbI BHANM, uT0 Xdx + Ydy + Zdz BblpamaeT sneMeHT padombi, KOTOPYIO
COBepIIalOT CHIbI HaJ elIMHHIEH Macchl KHIKOCTH NPH IlepeMellleHHuH ds
(npoeruun roroporo cyth dx, dy, dz). Takum o6pasom, eciu MbI mepe-
MECTHM eJMHHUIY Macchl ¢ TOYKM, A1 Kotopoit U = C] B Kakyio-HUGY Ib
APYI'YIO TOYRY, A1A Kotopoit U = Cs, uiu, Beipamasncek 6onee o6uium o6pa-
30M, ¢ noBepxHoctu U = ' Ha noBepxHoctb U = (3, TO, KaKUM GbI yTEM
MBI HH COBEpIIHIIH 3TO [lepeMellleHHe, Mbl COBEPIIUM 00HY U my xce paboTy.
Bmecte ¢ TeM Bce TOUKH IepBOil MOBEPXHOCTH OGHApPY#HUBAIOT B OTHOIIE-
HUU K TOUKAaM BTOPOH NOBEPXHOCTH OJHY M TY i€ Pa3HOCTb JaBleHMUA, Tak
4TO
P2 —P1= 9(02 - Cl),

rjle BeIW4YKHbI, 0003HaYeHHble OJJHUM U TeM e [OKa3aTelneM, OTHOCATCA
K OJTHOH ¥ TOH #e€ [OBEPXHOCTH.
10. IIpeacraBum ceGe rpynmy TakUX OYeHb
OMU3KUX APyl K APYry IOBEpXHOCTeH, U3 KO-
TOPBIX Ka#jafd OTINYaeTCH OT cocelHel Ha Ofl-
HY ¥ TY e OYeHb MalylOo BeIHYUHY paboThI,
T.e. nosepxuocreit U = C, U = C + dC,

U=C+2dC ur. 1. C+3dC
Herpy/HO 3aMeTHThL, YTO Macca, IepeMe- C+2dC

maeMasn 8 00Hotl 1 moii Je IOBEPXHOCTH, HE CO- CrdC

BeplilaeT HUKaKko# pa6oTsl. CocTaBiglolan cl- C

Ja, NPUXOJANIAACA Ha 3JeMEeHT MOBEepXHOCTH,

nostomy = 0. I[losToMy HanmpaBnenme sceil cu- Puc. 208

Abl, DeilcTBYIOIell Ha Maccy, Be3fle nepneHou-

KYAAPHO K dIEMEHTY NoBepxHOcTH. Ecnu Mbl 0603HauNM depe3d dn 31eMeHT
HOpMalH, NeKaluil MemaAy ABYMA CIeqyIOUMMH JPYT 3a APYTLOM IOBEpX-
HOCTAMH, U 4Yepe3 [ cuny, nepeMenamiyo eJIMHULY Macchl [0 3TOMY 37e-

MEHTY ¢ OIHOI IOBEPXHOCTH Ha Jpyryio, To pabora fdn = dC. Tar rar dC

IPUHUMAETCA HOCTOAHHBIM, TO cuna f = dc Be3Je 06paTHO NPONOPLHO-

dn
HalbHA PACCTOAHMIO MEHKAY COOTBETCTBEHHBIMH NMOBEpXHOCTAMH. IloaTo-

MYy pa3 HU3BECTHBI IIOBEPXHOCTH U, TO HaAnpasieHua cua JaHbl 4Yepes alie-
MCHTBI COBOKYIIHOCTH KDPHUBEIX, Be3J¢ MEePICHANKYIAPHBIX K 3THM IIOBEpPX-
HOCTAM, M pacCTOAHHA Memiy IOBEepXHOCTAMH HarlagHo IIpedcTaBlIAIOT
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HaM eeauxunst cui. C 3THUMHU MOBEPXHOCTAMH M KPHUBLIMH MEI BCTpevaeM-
CA U B OCTaJbHBIX 06JacTAX (PM3MKH. ITO — YPOBHH MOTeHIHada U CH-
JOBbIe JUHHUH B 006JaCTH BIEKTPOCTATHKM M MarieTU3Ma, H30TepMHYECKHe
MIOBEPXHOCTH U TOKOBBIE JUHHH B 06JacCTH TEILTONPOBOAHOCTH, OBEPXHOCTH
YPOBHA M TOKOBHIE KPHUBBEIE B TEUEHHAX HMUAKOCTEH U 3IEKTPHUYECKHX.

11. PasznAcHuM eme ocHoBHYIO uaelo Clairaut oAHHM ouyeHb IMPOCTBIM
npumMepoM. IlpeacraBum cebGe ABe MepreHIUKYAAPHbIE IPYT K APYTY ILIOC-
KOCTH, IlepeceKalomue MoA IPAMBIM YIJIOM IUIOCKOCTH 6yMard, obpasyf
npaMele OX u OY. Mb npunuMaeM, 4YTO CYIIeCTBYeT CHJIOBafA (yHK-
miA U = —zxy, rge @, ¥y CyTh PACCTOAHHMA OT 3THX 0GEeHX IIOCKOCTEil.
B takoMm ciyuae, cocraBiAoomuye cuiabl, napamiensiesie K OX u OY, co-
OTBETCTBeHHO OYAYT

X:ﬂ:—y u Y:ﬂ:—x.
dz dy
IMoBepXHOCTH YPOBHA CYTh HHIHMHI-
Y pHUYecKHe MOBEpXHOCTH, 00pasyionme Ko-
TOPBIX NEePHeHAMKYMAPHBI K IUIOCKOCTH
GyMaru, a HampaBifiolive, Xy = const,
/ \\ CYTh paBHOCTOpoHHMe Tunep6oabl. Cuio-
q Bble JMHHUH MBI IOAYYHM, €CIH MEePBYIO U3
&) [ — X YNOMAHYTHIX BHIIIE CHCTEM KPHBBIX MO-
BEPHYTH B INIOCKOCTH YepTesa Ha 45° oko-
a0 touku O. Ecau equuuna maccel nepe-
\ / MelllaeTcA U3 TOYKH 7 B TOURy O 1o my-
Td rpO uau rqQ, WIN 10 KaKOMY-THGO
ApYyTOMY MyTH, TO COBeplieHHasA pabora
ectb Becerga Op x Oq. Ecam mer npeg-
Puc. 209 cTaBuM cefe 3aMKHYTBIA M HanolHeHHLIH
MUAKOCTBIO Kanan OprqgQ, To HMUAKOCTh B HeM GyaeT B paBHOBecHH. Ecau
MBI B JIOBBIX ABYX MecTax 3TOr0 KaHaja cliejlaeM IolepedyHble pa3pesbl,
TO KamAblil M3 3THX ABYX [ONEepedYHbIX pa3zpe3oB OyAeT ¢ 0GeHX CTOpPOH
HCIBITHIBATE OIHO M TO #e€ JaBleHHe.
BueceM Teneps HekoTopble HeOOJbIIME M3MEHEHHMA B HAll NpPHMEp.
HycTe cuapl namu 6yayT X = —y, ¥ = —a, npuyeM a ecTh BeIMYHHA MO~

CTOAHHAA. ¥ Hac HeT Telepb HHUKako# ¢dyHrnuu U, nada Kotopoit X = av

dzx
ny = ﬂ, K160 MJIA 3TOro JOA#HO ObIJIO ObI OLITH fil—X = ﬂ, Yyero, oYeBH/]I-
)

dy dzx
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Ho, HeT. HeT Mmo3ToMy HUKAaKOH CHUI0OBON GYyHKIUM M HET TaKi#e HHUKAKUX
noBepxHocTed ypoBHA. EclK eguHHIla Macchl MepeMelllaeTcA U3 r 4Yeped p
B O, TO coBepllleHHaA paboTa ecTb a X (Jq. Ecau e nepeMellleHe TPORCXO-
auT 1o myTH rq(0, To padora ecth a X Og+ Op x Oq. Ecau 661 kanaa OprqO
ObLT HaMOJTHEH MHUIKOCTHIO, TO 3Ta NMOCAEeAHAA He Moria Gbl OBITH B paBHO-
BECHH, a JoiHa Oblia Gbl HeMpephIBHO spaujamsca B HanpaBaeHUH OprgQ.
Takue TeyeHHA, 3aMKEHYThIe B cefe U cyIecTBYIONNe GeCKOHEYHO, Mpej-
CTaBJIAIOTCA HAM YeM-TO, COBEPIIEHHO YYMHIbIM HAIleMY ONBITY. DTHUM, Of-
HaKo, oOpalleHO BHUMAaHKe Ha OJHO 8ayCHOe Ce0llcmaeo cHI TPUPOIbI, HA TO
HMeHHO CBOMCTBO, UYTO COBepIIeHHAA UMH pafoma MOMKeT ObITh NMpeJcTaBie-
Ha, KaKk QYHKIUA KoopauHaT. TaM, rae Mbl 3aMedaeM HCKJIIOUYEHHA U3 3TOrO
NpaBHJIa, Mbl CKJIOHHBI CUATATh UX MHHMBIMHU M cTapaeMcA BBIACHHTDb HX.

12. PaccMOTpHM Teneph HECKOMBbKO cayvaeB dsuxcerusn xudrocmetl. Oc-
HOBaTeleM y4YeHHA O TakoM JBHseHHM Obl1 Toppuuennun. U3 nadmwopenuit
Hajg cTpyell MUIKOCTH, BhITEKAWOIeld U3 OTBEPCTUA B [IHE COCYIAa, OH BHI-
BeJl cledyIollee IPABHIIO: €CIHM Pa3[elNTh BPeMA, B KOTOPOE OMOPOMKHAETCA
cocyl, Ha T PaBHBIX YacTell U KOJIMYECTBO }KUAKOCTH, BhITEKAWIeH B Mo-
ceHIOI N-10 YacTh BpeMeHH, IPUHATH 38 efUHUIY, TO B (n — 1), (n — 2),
{n—3)-10 4 T. I. 4aCTh BpEMEHH BBITEKAET COOTBETCTBEHHO B 3, 5, 7 U T. 1.
pa3 6onabine. CXOmCcTBO MeM Ay ABHMEHHEM MaJalollero Tejla U IBHKEHHEM
JRHIKOCTH 31ech ACHO caMo coboil. TyT merko HampamuBaeTcAd 3aMedaHHe,
YTO MOMYYHJIUChH ObI caMble CTpPaHHble, caMble YAUBUTENbHbIE TIOCAEICTBHUA,
ecay ObI UAKOCTh MOIJIA BRUIUTHCA HAl YPOBHEM #HUIKOCTH B COCY[ C MO-
MOIILI0 CKOPOCTH UCTeYeHHA ee, oGpaleHHol BBepX. Toppuyenin 3aMmevaer
TaKe, YTO MUIKOCTbh U MOMET NOAHATHCA — camoe Goabuiee — OO ITOH
BBICOTHI, M IPUHKUMAET, UTO OHA MOoAHANAch ObI TOYHO JO 3TOH BHICOTHI, €CIU
Obl Bce CONPOTHUBIEHUA MOIJH ObITh yeTpaHeHbl. TakuM o6pa3oM, ecid He
NPUHHUMATh BO BHHMAaHHe CONPOTHBIEHHI, TO CKOPOCTb HCTEUYEHHUA MHHUI-
KOCTH K3 OTBEPCTHA B JHE COCyHa v CBA3aHA C BBICOTOW MHUAKOCTH i B
cocyle ypaBHeHHeM v = +/2gh, T.e. CKOpOCTL HCTe4eHHA eCTh KOHeUHds
CKOPOCTb, KOTOpafA MpH €60600HOM nadeHuu Moria Gbl OBITH HOCTHUTHYTA
BLICOTOl HaBieHHA h, HOO ¢ 3TOI CKOPOCTHIO MHUAKOCTH KaKk pa3 MOMET
ONAThH NOAHATLCA [0 YPOBHA MHIKOCTH B cocyne’.

[Ipuanun Toppuyenay MpeKpacHO cOriacyeTcA €O BCEMH 0CTalbHBIMH
JaHHBIMH HAIlero OMbITa, HO YYyBCTBYeTCA ellle MOTpeOHOCTHL B Golee TOU-

1Bosee ApeBHMe Hccle0BATEIM BEIBOAAT CBOM NPMHLMILI B HEMOJHOH GopMe Npomop-
LU ¥ NoToMy GoJblueil YacThI0 NPUHUMAKOT CKOPOCTh ¥ TOJABKO NPONOpPLUOHAIbHON +/gh
i Vh.
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HOM TIOHMMAaHHUM ero. BapuHLOH MONLITANCA BLIBECTH 3TOT MPUHIUI U3 OT-
HOIIEHHA MEMIY CHIOW M cO3JAaHHBIM 3TOH MocleqHedl koauiecmeom deu-
ascerun. Ecmu Mbl yepe3 ¢ 0603HAUHMM TIOIIAJL OTBEPCTHA B JHE cocyja,
yepe3 h — BLICOTY JaBleHHA, Yepe3 s — YyAelIbHLIN Bec, dyepe3 g — ycKope-
HHe cBOOOJIHO MaJaolIero Tela, Yepe3 v — CKOPOCTh HCTEUEHHA KHKOCTH
U 4yepe3 7 — Malyl0 YaCTh BPEMEHH, TO H3BeCTHOe ypaBHeHHe pt = mu
nonyyvaeT B IAHHOM clyuae clefyiolylo GopMy

QUTS
ahst = —g v wm v? = gh.

3neck ahs o3HavaeT faBleHHUe, felicTBYIONIee B TeUeHHe BpeMeHH T Ha Mac-
cy smuaxoctyn 278 Ecnu MBI mpMMeM ellie BO BHUMaHMe, UTO U €CTh KO-
HEYHaA CKOPOCTh, MBI MIOTYyUHM TOUHEe

alrs
ahst = 2 v
g
W npaBUibLHaA GopMyia GyaeT
v? = 2gh.

13. Hauusnn Bepuynnu uccnemoBan IBHKEHHA KHU-

dh KOcTell NMpH MOMOILIM NPHHIHKNA ueblr cui. PaccMOTpuM
Hall cIydyail Temepb KMEHHO ¢ 3TOH TOYKH 3peHHA, HO OCy-
IMEeCTBHM TOJLKO 3TY MBICAL B HecKojdbko Gonee coBpe-
MeHHo# popMe. MbI JoMHBI BOCMONL30BaThCA YpaBHEHH-

mv2

2

XOMUTCA UIKOCTb YJEILHOr0 Beca s; BblcoTa maBienus = h (puc. 210).
IIycTh ypoBeHL KUAKOCTH MOHHMAETCA HAa Manyio BeNU4uHy dh U pH 3ToM

qdhs
g

Puc. 210 eM ps = . B cocyne ¢ momepeuHbIM paspe3oM ¢ Ha-

H3 cocyada BBITERAaeT CO CKOPOCTBLIO v Macca KHUIKOCTH

. CoBeprien-

Haf pafoTa 3/1ech Ta e, Kak ecnu Obl rpy3 q dh s onycTuicaA Ha BbicoTy h.
Ddopma ABMMEHHMA B caMOM cocy[e 3[eCh HUKAKOro 3HAYEHUA HE MMeeT.
Beapasznuuno, BbIajfeT Ju MPAMO M3 OTBEPCTHA B AHe cocyaa ciuoit qdh
HJIH OH TlepeMellaeTcA B ¢ B TO BPeMf, KaKk MUJKOCTh, 3/leCh HAXOAALIaACH,
nepeMelaeTcd B b, s {UKOCTEL U3 b mepeMelnaeTcA B ¢, 8 #UIKOCTD U3 ¢ BHI-
TeraeT. Pa6oTa Bcerma G6yaet g dh sh. llpupaBHaAB 3Ty paboTy KHBOH cHlle
BBITERAIOUIEH #UAKOCTH, MbI HONYyYaeM:

qdhsy?
g 2

q dh sh = uim v = +/2gh.
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Ilpy s3TOM BbhIBoZe AenaeTcA TOAbKO OZHO JoNyIeHHe, a HMeHHO, 4TO
6CA COBEpIIEHHAA B COCYe padoma paccCMaTpUBaeTCA, KaK KHBafd CHIA BBI-
TeKalllel KUJKOCTH, T.€. YTO CKOPOCTHU B CAMOM COCY[e U MOITOlIeHHAaA
BCleACTBHE TPeHUA paboTa MoryT GBITH He npuHamsl 60 sHumarue. B cay-
Yyae CoCy/I0B AOCTATOYHO HIMPOKHMX 3TO JOMYIEHUE HE 0YEeHb OaleKo OT HC-
THHBI.

He 6ynemM npuHMMarTh BO BHHMaHHMeE TAMECTH MUAKOCTH B COCYIe
¥ npeacraBuM cefe, YTO HAJ HEeld HAXOAUTCA NMOJBUMHON NMOPIIEHb, HA eH-
HHUIY NOBEPXHOCTH KOTOPOro AaBUT rpy3 p. lorja nopuieHs nepemeiiaerca
Ha paccToAaHue dh, U3 cocya BbITeKaeT o6beM KUAKOCTH ¢ dh. O6o3HaUUM
Yyepes p MIOTHOCTh #HUAKOCTH M Yepe3 v ee CKOPOCTh M Mbl UMeeM

_ v? _ /2
quh_qdhp7 158101 fu_\/7.

[log ofHUM W TeM ke JaBIeHUEM, CIeoBaTelbHO, pa3lMYHbIE HHIKOCTH
BBITEKAIOT CO CKOPOCTAMM, 06paTHO MPONOPIHOHATbHBIMHY KOPHAM HX ILIOT-
HocTel. O6GbIKHOBEHHO JYyMAalOT, YTO MOKHO 3TO IIPABHIO HEMOCPEACTBEHHO
MepeHoCHTh Ha rasel. @opMa ero npaBHIbHA, HO BBIBOJ, KOTOPBINl 4yacTo
ynotrpebafercd, 3akiaovyaeT B cebe, Kak Mbl ceifluac yBHIMM, HEKOTOPYIO
OLINOKY.

14. Ha puc. 211 n3obpaeHbl pAIOM [Ba COCyAa, COeIUHEHHbIE MERIY
co6oit HeGONBbIIUM OTBEPCTHEM B pa3fenfilolleldl UX CTEHKe y caMoro jHa.
1A onpeeneHMA CKOPOCTH UCTEUECHHA #MUAKOCTH YEPE3 3TO OTBEPCTHE MbI
NpU TeX e NPEeINoChlIKaX, KaKk U paHbIle, NOIYyYaeM

2
gdh s(hy — ha) = q%% uin v = v/2g(hy — ha).

Ecnu He 6ygeM mpMHHMATh BO BHHMaHHe THAMKECTH KHUI-
KocTH M OyleM NpeAcTaBIATE cebe, YTO B cOCyJax NMOA p dh
JeficTBHEM MOPIIHEH CyIIecTBYeT JaBieHHE P H Pz, MBI

2 —

M. Ecnu 6v1, HanpuMep, Te ke
NOPIIHU OBIIH HAarpyskeHbl r'py3amu P u g, TO TPY3 P
omycTuncAa Gbl Ha BbIcOTY h, a Tpy3 g nogHAncAa Obl Ha

Ty e BBICOTY, TaK 4TO ocTanach OBl coBepLIeHHasA paboTa gh, KoTopas

o
=
&

MNoay4uM v =

Puc. 211

U co3jana Obl MHUBYIO CHITY HpOTeHaI'OLLIeI'/'I AMHIKOCTH.
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Bynw y Hac ras, To IpH TeX ke YCIOBUAX MBI UMelH Obl HEUTO ApyToe.

Ecnu on us cocyga ¢ naBiieHHeM P nepexoauT B CoCya C JaBJeHHeM g,

TO B MEPBOM COCYyle TpPy3 ONMYyCKaeTCA Ha BBLICOTY h, HO BO BTOPOM Tpy3
nogHuMaercd Ha 2h (Tar Kagr, Korja JjaBieHde YMeHbIIAeTCH B IBa pasa, To
o6beM rasa BO3pacTaeT BABoe). 3/leCh, CleJOBATEIbHO, COBEPIIEHHAA pa-

6ota Opi1a 61 Ph — th = (. TaruMm obpa3oM, B clydae rasa AOJ:#Ha

ObITH COBepllIeHa ellle dpyzad paboTa, oGyclOBIUBAIONIAA NepeMelleHUe ero
U3 OJHOTO COCyfa B Apyroi. Ty paGoTy cOBeplLIaeT caM ras, paclIMpAACH
U cBoeli cu.oll ynpyzocmu npeofoieBad AaBieHue. Memay 3Toil cumoif p
U 06beMOM w Ta3a cyllecTBYeT U3BeCTHOe OTHolleHHe pw = k, e k ecTh
BeIMYMHA NOCTOAHHAA (eClM TeMIepaTypa rasa He MeHsercs). Ecan mopg
naBieHueM p 060neM rasa paciuupserce Ha dw, coBeplleHHas paboTa ecTh

/pdw:k/%w.

Korpga ofbem rasa BospacTaeT OoT wy M0 W WIU JaBIeHHE €ro BO3pacTaer
OT pg A0 p, To paGoTa ecTh

klog (wﬂo) = klog (;%0) .

Ecau mb1 npepcTaBuM cefe Temepb, YTO paGoTa 3Ta NPUBOJUT B JIBH-
eHUe 00beM rasa wg MIOTHOCTH p €O CKOPOCTHIO ¥, MBI MOIYYHUM

2po log (@)
_ p
v=\—"F

TakiuM 06pa3oM, CKOPOCTh MCTEUEHHA OCTAeTCH U 3ech 06PaTHO MPOIOP-
LMOHATLHO KBaAPaTHOMY KOPHIO M3 IUIOTHOCTH JKHAKOCTH, HO BelHuHHA
ee He Ta, KOTOPYIO MbI MOMYYHINA GBI IPH TpeskHeM MeToae. MEI He MoskeM
He 3aMeTHTh, UTO i BTO HecaeoBaHne BechMa He CBOGOIHO OT HETOCTATKOB.
BricTphble H3MeHeHHA ofbeMa rasa GLIBAIOT BCEr[a CBA3AHBI ¢ H3MEHEHHA-
MU TeMIepaTyphbl, a clefoBaTelbHO, H ¢ U3MEHeHHAMH B CHIe YIPYTOCTH.
TakiM 06pa3oM BOIPOCH O ABHKEHHAX ra30B BOOOIIe He MOTYT pellaTheH,
KaKk BOMPOCHI YMCTOM MeIaHUKY, TaKk KaK OHU BCerJa BMECTE ¢ TeM BOMpPO-
CBbI, OTHOCAIINECA K MeOpUll Meniombl.

15. MBI TOALKO YTO BUAENH, YTO C/KATLIN Ta3 cogepskUT B cebe pabo-
ty. OTciofa caM coGoI0 HampalliBaeTCA BOMPOC, He MPOUCXOAUT TH TO Ke
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B

Puc. 212

caMoe B clIy4vae c:KaToll RUAROCTH. [JeficTBHTENbHO, BCAKAA #UAKOCTh, KO-
Topad HaXOAHTCA NoJ KakUM-ITHGo JaBneHHeM, GriBaeT cikara. lna cmatun
Heob6xoguMa paboTa, ROTopaA cHOBa 0cBo0O:KJaeTCA, KaK TONbKO HMHUIKOCTh
pacmupaerca. Ho B ciyuae mugRocTell KanelbHOKUIKKUX paboTa 3Ta oueHb
Mana. llpegcraBuM cebe KakoH-HUOYOb ra3 ¥ KanelbHOMUARYIO HMHIKOCTh
paBHOro o6beMa (HMaMepfieMoro BenH4HHolt OA) W Nox paBHBIM JaBieHH-
eM (0oGo3HaueHHbLIM depe3 AB), HampuMmep, Ioj AABIEHHEM OJHOW aTMO-
cepnl (puc. 212). Korga pnapjende majaer 1o MOJOBMHBI arMocdepbl, TO
o0beM rasa Bo3pacTaeT BABOe, HO 06beM #HHUIKOCTH — TOJNbKO Ha 25 MHI-
JIHOHHBIX YacTell MepBoHavYaabHOTO oObeMa. PafoTy pacliMpeHuA rasa us-
obpazkaer mosepxHocth ABDC, a pa6ory pacliupeHuA #UAKOCTEH — Mo~
BepxHoctb ABLK, rgpe AK = 0,0000250A. Korga naBienue yMeHblia-
ercA A0 HyIf, To Bcio pabory mugkocTd usobpasmaer nosepxuoctbh ABI,
rue AI = 0,000050 A, a Bcio paboty rasa uzo6pazkaet MOBepXHOCTb, 3aKIIO-
yennan Memnay AB, 6eckoneunoit npamoit ACEG ... u GeckoneuHoil Bet-
Bbio Tunep6oast BDFH ... Otcioga ficHo, YTo paboTa pacliMpeHUA KH-
RocTell o6bikHO6eHHo MOMeT ObITh He mpuHATa Bo BHUMaHHe. Ho cymect-
BYIOT NIpOIlecChl, KaKk HaMpHMep, 3BYKOBbIe KoleGaHUA KUAKOCTeH, B KOTO-
PBIX HMEHHO paboThHI 3TOr0 Poja U MOpAJKA UI'PAIOT INIaBHYIO poib. B aToMm
clydae clegyeT NPUHHMAaTh BO BHUMAHHE H COOTBETCTBYIONINE H3MEHEeHUA
TeMIepaTyphl KUAKOCTH. TakuM o6pa3omM, nepe HAMH TOJNbLKO CUYacTIHBOE
cTeUeHHe 00cmoamenscms, Korja Kakod-HuUGyab mpolecc MoOKeT ¢ JoCTa-
TOYHBIM NPHGIKHKEHHEeM paccMaTpPUBAThLCA, KaK MPOIECC YUCMO MeTdHUYec-
Kutl.

16. PaccMoTpHM Tenepb 0CHOBHYIO HI€I0, ROTOPYIO cTapalcA NPOBECTH
B coeil <I'mapoannamurey lanusns Bepuynnu (1738). Korpa rakan-uuGyab
Macca KHJIKOCTH ONMyCRaeTcA BHUI, TO 24y6UHA nadeHus ee eHTpa TAMKECTH
(descensus actualis) paBHa BO3MO#HOR gbicome NOGHAMUA IEHTPA THKECTH
yacTell MUTKOCTH, 061agalOMUX JOCTHTHY THIMH CKOPOCTAMH K ¢BOOOIHBIX
apyr ot apyra (ascensus potentialis). HeTpyano 3aMeTHTBb To#AeCTBO 3Toi
MBICJIH ¢ MBICJAbIO, H3 KoTopoil ucxonun yske ['odirenc. llpencraBum cete
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cocyZ, HalloMHEHHBIH MUIKOCTHIO, U 0603HAUUM TOPU3OH-
TaJdbHBLIN IONepeyHbLIN pa3dpe3 Yepe3 Hero Ha PAcCTOAHUU T
OT TOPHU3OHTANBLHON INIOCKOCTH, OIpeJeleHHO OTBepCTHEM
B JIHe cocya, depes f(x). IlycTh RuAKOCTL JBUMETCH U YPO-

BEeHL ee OIlyCKaeTCH Ha dx. HEHTp THAMECTH ee OIllyCKhaeTcCHA

Ipy 3TOM Ha MM)(M, rae M = [ f(x)dxz. Ecan k obosna-

YaeT NOTeHIHATbHYIO BHICOTY NOAHATHA #HIKOCTH B IoIe-
Puc. 213 peynom paspese, paBHOM eJHHHIe NOBEPXHOCTH, TO OHa Gy-

T ﬁ B IIoII€Epe4YHOM paspease f(.%’) U [NoTeHIHaJIbHAafa BbICOTA IIOOJHATHA
x

HeHTpa THMEeCTH €CThb

dz
fl&) N _ d
- kﬁ’ rae N = /ﬁi)

JlnA mepeMellleHUA Y POBHA #UIKOCTH Ha dx MBI MOTyYaeM, COTJIAcHO U3J0-
HMEHHOMY NPUHIUIY, TaK KaKk IPU 3TOM U3MeHAWOTcA U NV, u k,

—xf(x)dr = Ndk+kdN.

JTUM ypaBHeHHeM BepHYIIu NMonb30BalcH A pellleHuA pa3AuyHbIX 3a7ad.
HeTpyaHo 3aMeTUTh, UTO NpaBUIOM BepHYIIU MOKHO TOr[Ja TOALKO MNOJIb-
30BaThCA C YCIEXOM, KOrJa U3BECTHHI OMHOUleHUA CKOPOCTEeH OTAeNbHBIX
yacTell MUIKOCTU APYT K Apyry. Kak 3To AcHO yme U3 npuBeleHHBIX (op-
MyJ, BepHYIIu MUCXOZUT U3 TON MBICAM, YTO BCe YACTH MUIKOCTH, KOrJa-
aubo HaXoAMBIIMeCA B TOPU3OHTATLHOM IIOCKOCTH, OCTAIOTCHA B FOPHU3OH-
TalbHON MIOCKOCTHU BCEerja MU YTO CKOPOCTH B Pa3iUUHBIX TOPU30OHTATBHBIX
IIIOCKOCTAX 06paTHO NPONOPIUOHATLHEI IOIepeUYHBIM pa3pe3aM. Muicak 3Ta
€CThb JONYyLIeHUe «Nnapasteausma caoesy. JlonyieHre 3To BO MHOTHX CIy4Ya-
AIX COBCEM HE COOTBETCTBYeT GaKkTaM, B APYTHUX CIYyUaaX COOTBETCTBYET UM
TonbKo cayydaitno. Koraa cocyn oueHb MIMPOK CPaBHUTENBHO C OTBEPCTHEM,
Yyepe3 KOTOPOE KUIKOCThH MCTEKAET, TO OTHOCUTEIbLHO JBUMEHUA B COCYeE,
KaKk MBI 3T0 BUJEIH y#e NPU pa3BUTUU NpuHnuna Toppuuennu, HeT BoBce
HaJoOHOCTH JenaThb Kakue-Tubo JONMyLIeHUA.

17. HexoTopble oTOedbHBIe CIydau ABUMEHUA MUAKOCTU OBLIM WC-
ciepoBaibl y#e HbioToHom u Horannom Bepuymau. PaccMoTpum 3gech
OJUH clyyail, K KOTOPOMY MOKeT OBITb HeloCpeJCTBEHHO NPUMeHeH OJUH
M3BECTHBIM yike 3awkoH. lunungpudeckana cudoHHaa Tpyb6Ka ¢ BepTH-
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KalbHbIMM KoNeHaMH HaloJlHeHa MuAKoCcThio. IIycThb
JANMHA BCEro cToiba MUAKOCTH ecThb [. Ecau B ogHOM
KOJleHe 3acTaBUTb CTON6 MUIKOCTH OMYCTUTLCA HHKE ik
YPOBHA Ha JIUHY &, TO OH B JAPYIOM KOJIeHe NoJHHUMA-
eTCA Ha T M COOTBETCTBYIONIAA MepeMeNIeHHI0 T pas-
HOCTb ypoBHeil cocTaBnfieT 2x. Ecnu o o3HavaeT mome-
peuHbIil paspe3 TPYOKH M § YIENbHBIN BeC #MUIKOCTH,

TO MepeMEIIeHHUIO ' COOTBETCTBYET cuna 2asz. Taxk Kar Puc. 214
3Ta CHia J0JAHA NIPUBECTH B JBUMEHHE Maccy a?ls, TO
Qasx _ 28
oHa o0yclOBINBaeT YCKOpeHHe —l = T:z:, a [JA eIWHUIELI NlepeMelle-
als
2g &
HUA — YCKOpEHUe i HeTpynHo 3aMeTHTb, UTO 37eCh OYAYT MPOUCXO-

JUTBb MaﬂTHHROOGpaBHbIe ABHUMHEHHUA, MPOAOIAHUTEIbHOCTb KOTOPBIX 6y}IeT:

Taxum obpa3om, cTond RUAKOCTH COBEP-
MaeT TakMe KolebaHMA, Kak MpPoCTOit Ma-
ATHUK, [IMHA KOTOPOr0 BJIBOE MeHbIIle
ero JJUHBIL.

IlogobHy0O #e, HO HecKolbKo Gonee
obmyto 3agauy pemain Morans Beprnynnu. O6a KolleHa TPOU3BOJIbHO HCKPHUB-
JeHHOR IMIMHAPHUYeCKoH cupOHHON! TPYOKH HaKJIOHEHBl B MecTax, /10 KOTo-
PBIX JOXOAUT YPOBEHb MUIKOCTHU B HUX, O] yriaMu « U (3 K TOPU3OHTY.
Ecnu B 0lHOM KolleHe MepeMeCTHTh YPOBeHb Ha PAacCTOAHHE X, TO YPOBEHb
B Apyroit TpyOke mepeMellaeTcA Ha To e paccTofiiMe. BeaeacTBue sToro
ofpaszyeTcA pasHOCTh ypoBHeH z(sin a + sin 3) u, Mcxoaa U3 Tex coobpaie-
HUM, UTO U paHbllle, U NMOAb3YACh TeMHU e 0003HauUeHUAMH, Mbl [IOIyUaeMm:

Puc. 215a

.
g(sina +sin8)’

K :mugroMy MaaTHUKY, H306paskeHHOMY Ha pHc. 214, 3aKoHBI MagTHH-
Ka PUMEHMMBI (€ClIM He IPUHMMATh BO BHUMAHHE TPEHHUA) 6ILOAHE TMOYHO
U npH GONBIIHUX aMIUIUTYJaX KoleOaHHA, MeMAY TeM KaKk B NPHUMeEHeHHH
K HUTAHOMY MaATHHUKY OHH NPABUIbHBI NHITb HPUONIH3UTENBHO U NPH He-
OOJILIIUX OTKIOHEHUAX.
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18. O6uwuil yewmp maxcecmu
(/\ JKUAKOCTU MOKET TMOJHATLCA JUIIb
S HacTOJIbKO BBICOKO, HACKOIbKO OH

JOJKeH OMyCTUTbCA ANA obpa3oBa-
HUA cKopocTeil. Ecau roe-nubo wka-
meTcA, OyATo 3TO MpaBUJIO AOMYC-
KaeT UCKIIOUYEHUe, TO Bed/e MOKHO
JOKa3aTb, YTO 3T0 UMEHHO TOJIbKO
Tar kaxcemcs. I'epoHOB ¢oHTaH co-
CTOUT, KaK WU3BECTHO, U3 Tpex Co-
cynoB. O6o3HauuM UX B HOpAIKE
cBepxy Buus 6yusamu A, B, C. Bo-
na BoiTekaeT u3 A B C, BbITECHEH-
Hbiii u3 C BO3AYyX AaBUT HA BOAY
B B 1 roHut BBepX CTpPYyl0 BOABI,
KoTopad nagaer obpartHo B A. Bo-
Ja u3 B noguuMaercs, npaBja, 3Ha-
YUTeJbHO BbIllle Haj YPOBHEM BO-
Ibl B 3TOM COCyJe, HO OHa CTeKaeT
cOOCTBEHHO JHUIIb OKOJbHBIM My TEM
touTana uepes cocya A Ha ropasjo
Honee HU3KUI ypoBeHb B C.
Jdpyroe MHHUMOe HCKIIQUeHUe
U3 9TOro TImpaBWia IMpejAcTaBif-
eT ydapuuil cugon MoHronbdwepa,
Puc. 215b B KOTODOM KUAKOCTh Kak 6yaTo
cobcTBeHHON cBoeil pafoToil TH-
JHeCTH MOJHUMaeTCA 3HaUUTedbHO Bblllle NepBOHAYalbHOTO CBOEr0 YPOBHA.
N3 cocyna A muaxocth depe3d AAuHHYIO Tpybrky RR M oTKpbIBaomuiica
BHYTpPb BeHTUAb V cTekaeT B cocyn B. Ecau TeueHue gocTaTo4HO GBICTpO,
TO BeHTUJIb V 3akpbIBaeTCA U MbI HMeeM B TpyOke R maccy mugkocTu m,
061aaloMy0 CROPOCTHIO ¥ U BHe3alHO 3ajlep:#UBaeMylO B CBOeM TeUeHUH;
KOJAUYECTBO JBUHEHUA 3TOH MaccChl #UJAKOCTH JOMMHO ObITh Y Hee B3ATO.
Ecau 3T0 npoucxoauT B TeueHHe BpeMeHH {, TO B TeueHUe PTOT0 BpeMeHHU

HMHUIKOCTh MOMeT OKadaTb JaB/ieHHe g — %, KaKkoBOe JaBJIeHHe H npuﬁaB—

JAETCA K THAPOCTATUYECKOMY JaBaeHuto p. TakuM oGpa3oM, sRUAKOCTb MO-
#eT B TeUeHUe 3TOT0 BpeMeHU NMPOHUKATD Yepe3 BeHTUIb B repoHoB map H
¢ JaBleHUeM p + ¢, OTKyJa oHa, 6Jarogapf 3TOMY, 1 MO:KeT MOJHATLCA IO
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Tpy6xe SS Ha 64AbMIVIO BLICOTY, Ye€M Ta, KOTOpPaA COOTBETCTBYET OJHO-
MY JaBJIeHHIO p. 3aech HeoOXOAUMO IPUHUMATL BO BHUMAaHUe, YTO Beerja
JO/KHA CTedb 3HAUUTENbHAA YacTh MUAKOCTU B B mpempue, yeM paboTa ee
coznact B Tpy6ke RR cKopocTb, HeOOXOAUMYIO JJIA TOr0, YTOOBI 3aKPHITh
BeHTUAb V. Bhlillle nepBoHaYalbHOr0 yPOBHA MOJHUMAETCA Mo TpyOke SS
TOJNLKO He3HAUHUTeAbHaA YacTh MUAKOCTH, MeMAY TeM Kak OoJbluaf JyacTb
neperexaer u3 A B B. Eciu cobuparh mMUIKOCTh, BLITEKAIONYIO U3 TPy6-
K1 S5, To Jerko okasajoch 6bl, YTO BCAeACTBUE NOTePb LUEHTDP TAMECTHU
3TOI U UcTeKaBlledl B B MUIKOCTH JEMUT HU¥ce YPOBHA MUJKOCTH B A.

IIpunuun ymapHoro cudoHa, nepepada paboThl GoMbIIEl Macchl MUJ-
KocTH He6GOIbIION ee YacTH, KOoTopas, Giarofgapa 3TOMy, NI0Jdy YaeT O0MbIIY IO
CKOPOCTB, JErKO WIIOCTPUPOBATH HAlVIANHO CIeIYIONNM BeCbMa MPOCTHIM
o6pa3oM. 3aKphIB Y3KOe OTBepcTHe BOPOHKH (J, MOrpyHaoT MNOCIeIHIOIn
MUPOKUM OTBEPCTUEM BHHU3 BO3MOMHO IIy0me B OOJMBIION cocyn ¢ Bo-
aoit. Ecau 3aTeMm OBICTPO ymalWTh 3aKpPBIBAIONUIMA OTBEpPCTHe malell, BO-
pOHKA 6BICTPO HaNOJMHAETCH BOJAOH, U YPOBEHb MUJKOCTH BHE BOPOHKH,
€CTeCTBEHHO, HeMHoro mnoHumaetrca. Co-
BeplleHHaA pafoTa COOTBEeTCTBYeT Naje-
HHUIO COIePKUMOr0 BOPOHKU C LEeHTpa TH-
JKECTH MOBEPXHOCTHOrO ¢jI0A S /10 LeHTpa
TAmecTd S’ conepmumoro BopoHkd. Ilpu
J0CTATOYHOI MIMPHUHE cocyja Bce CKOPOC-
TH B HeM OYeHb Majbl U MOYTH BCA CO3-
JaHHafA MUBad CUJa CKPbIBaeTcA B cojep-
KUMOM BOPOHKH. Ecau 6b1 Bce yacTH 3TOro
COIEPIKUMOr0 UMEIU PaBHYIO CKOPOCTb, OHH Bce MOIVIH 6bI MOAHATBLCA MO
NepBOHAYAIBHOI0 YPOBHA, WX Macca, Kak OHO Lesloe, Moria 66l NIOJHATHCA
HACTOJALKO BBICOKO, UTO €€ LeHTp THMmecTH coBnail 6el ¢ S. Ho uem MeHb-
Ile MONepeYHbIi pa3pe3 BOPOHKHU, TEM CKOPOCTh B Hell 6oablle, BCaeCTBUE
Yero B MeHbBIIUX NONepeyYHBIX pa3pe3aX CKPBIBAaeTCA 3HAYUTENBHO OO0Jb-
man JacTh #MUBOH cuiabl. COOTBETCTBEHHBIE YAaCTU MUAKOCTU CKPBIBAIOTCA
NO3TOMY OT OCTaJlbHON Macchl U Yepe3 IopJbIKO BOPOHKU NOAHUMAIOTCA
BBICOKO BBepX HaJl IlepBOHAYalbHLIM YPOBHEM, MeMAY T€M Kak ocTalbHafA
YacTh OCTaeTCA 3HAYHUTENLHO HUME ero W o0l [eHTp THMKECTH aa)e He
JAOCTHUraeT NePBOHAYAIBHOTO YPOBHA S.

19. Onnoit u3 Bamuedmux 3acayr laHusiasa BepHyaan ecTb ycTaHoBIe-
HHe UM pa3iiuuA Memay eudpocmamuieckum U 2udpoduHamuieckum IaB-
deHueM. [Ipu nBUMKeHUH MUAKOCTeH naBleHUe UX U3MeHAETCA, U JlaBlIeHHe

Puc. 216
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dsuscyujeiica MUIKOCTH MosKeT OLITL, CMOTPA MO YCIOBUAM, Oolbille UIH
MeHbLIIle, YeM [JaBleHUe noxofuelica sRkMJKOCTU NP TOM Ke pacloNoxkeHU!
yacteit. O6BACHUM 3TO OTHOIIEHWe Ha mpocToM mpuMepe. [lyets cocyn A,
UMeloIuii GopMy Tella BpallleHUA ¢ BepTUKalIbHOM OChlO, Bcera HalONHeH
JTUIIeHHOR TPeHUA RUAKOCTBLIO, TaKk YTO YPOBeHbL ee mn He U3MeHAeTCA,
XOTA RUKOCTh U HcTekaeT Y kl. PaccToAHMe Mo BepTUKANH YacTHIIBI #UI-
KOCTH OT YPOBHA M7, BHU3 MBI CYUTaEM IOIOKUTEILHBIM U 0603HaYaeM ero
yepe3 z. PaccMoTpuM npuamMaTUYeCKU 37MeMeHT ¢ TOPU30HTalbHLIM OCHO-
BaHUEM (¢ U BBICOTOH (3, ABUMKYIIUACA BHU3, U, Mpe/ANonaraa napanieru3M
cioeB, He GylJeM NMpUHUMAaThL BO BHHUMaHHe BceX CKOpoOCTell, MepneHAUKY-
AApHLIX K 2. [InoTHOCTE MUIKOCTH 0603HAYUM Yepes p, CKOPOCTH BIEeMeHTa
yepe3 v U JaBleHUe, 3aBUcHAlee OT 2z, yepe3 p. Eciu yacTUUKa onycKaeTcA
Ha dz, TO IPUHIIUI KUBLIX CHI JaeT HaM YpaBHeHHe

afBpd (1)2—2> =afpgdz — a%ﬁ dz. (3)

Jto 3Ha4YuT, 4YTO IpUpaleHue FKUBOH CHUIBI 3JeMeHTa paBHO paﬁoTe THHEeC-
TH IIPH COOTBETCTBEHHOM IepeMellleHnH 6e3 paﬁOTI)I CHJI JaBlIeHHUA AMHIKOC-
TH. HaBJ’IeHI/Ie Ha BEPXHIOIO [TOBEPXHOCTH dJIeMeHTa eCTh xp, HO JaBJieHUWe Ha

d
HUKHIOIO MOBEPXHOCTD €CTh (¥ (p + d—pﬂ . Takum oGpasoM, ecliu JaBleHHe
A

d
KHHU3Y Bo3pacTaeT, TO 3JiIeMeHT HUCIIbIThIBaeT JaBlIeHHue ad—p,@ BBepX U NIpHU
z

nepeMelleHUH Ha dz clefiyeT BBIYECTH PaboOTy a%ﬂ dz. Ypasuenue (3) B co-

KpaleHHoM BujJe uMeeT HopMy
2 d
ey _ap
pd<2> = pgdz _dzdz

H, eClIi er0 MHTErPHPOBATh, OHO MoJy4YaeT HopMy

2
p% = pgz — p + const. (1)

Ecnu Mbl 0603HAYUM CKOPOCTH B ABYX Pa3TIUYHBIX TOPU30HTAILHBIX
MOTMEePEYHBIX pa3pesax 4yepe3 ap U a2 U Ha IyGUHaX 21 U 2o HUME YPOBHA
COOTBETCTBEHHO Yepe3 ¥; U V2, & COOTBETCTBYIONINE UM JaBIeHUA Yepes Py
U p2, TO MBI MOjkeM ypaBHeHHUe (4) HamucaTh B cledylomeil hopme

£} = v3) = pgle1 — 22) + (12 — 1), (5)
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Ecin MBI NofHUMEM MollepeyuHblil pa3pes a A0 YPOBHA MUIKOCTH, MBI Gy-
AeM uMeThb z; = 0, p; = 0. Tak Kak yepe3 Bce MomepeuHbLle pa3pe3bl MPo-
TeKaeT B OJHO BPEMA OJHO M TO Ke KOJIWUECTBO KUAKOCTH, TO MBI HMe-

eM a1v; = a2vy. OTclofa cienyeT 5 5
ay — 43

P 2
P2 =pg22+ v | ——5—
as
TaBaenne deusmcyuietica HUAKOCTH Py (THAPOAMHAMHYECKOE JaB/IeHHE) clla-
raeTcA U3 AaBleHUA NokoAuelicA AUIKOCTH pgz? (THApOCTaTHUECKOTo NaB-

2
as —a
JeHUA) U JaBleHUuA —p’U2 =2 3aBUcAIero oT MmJOTHOCTH, CROPOCTH
92 1 2 ’ )

as

TeyeHUA U Pa3MepoB MomNepeuHbIxX ceueHuil. B nomepeunsix paspesax, 6os-
wux, YeM YPOBeHb KUIKOCTH, TUAPOIUHAMUYecKOe JaBleHue 60.4blUle THI-
pocTaTHyecKoro 1 Hao6OPOT.

YTo6BI enle AcHee cAelaTh cMbicd npuHnuna Beprymain,

npejacTaBuM cebe RUAKOCTL B cocylle A JIUIIEHHOR TAMRECTH U m n
HcTeKamllelt moj AeicTBHEM MOCTOAHHOTO JaBAeHUA pi Ha ee
a
ypoBeHb. YpaBHeHHe (5) MoldyyaeT Torja cleayiomyio GopMy 4 ]
P, 2 2
p2=p1t 5(”1 —v3).
[Ipocaeaum ABUKeHUe OAHON YACTHIBI OT YPOBHA KUIKOC- e ;

TH yepe3 cocyd. RamaoMy mpupalleHHIo CKOPOCTH TeueHUA

(B Gosee Y3KUX NONEPEUYHBIX paspesax) COOTBETCTBYET YMeHb- Puc. 217
IleHHe [aBlAeHUA, 8 Ka#mJIOMY yYMEHBUIEHUIO CKOPOCTH TedyeHus (B Goiee
IIMPOKHUX TIONIePeUHbIX paspesax) — IpHpalleHHue JaBieHHUA. ITO HeTPYAHO
o6ozpeTh U Ge3 BcAKUX BhIuMcaeHuii. B mfanHoM ciayyae ramioe usmewe-
HUe CKOPOCTH OJHOrO 3jIeMeHTa MUJKOCTH [OJHHO OLITL CO3[JaHO HCKIIO-
YUTEAbHO padomoill cua dasieHus HMUAKOCTH. Eciu sgeMeHT mepexoguT B
MeHbIIUH ToNlepeyHblil pa3pes ¢ 6oablIel CKOPOCTHIO TeUeHUs, TO 3Ta H0Jb-
masg cCKOpocTh MOKET OBITh JOCTUIHYTa UM TOJBKO Torja, Korja Ha HUM#-
HIOIO TIOBEPXHOCTH IeMeHTa JeficTByeT Ooiblllee 1aBieHUe, UYeM Ha Nepef-
HIOIO, T. €. KOI'Jla 3JIeMeHT JBUKETCA OT ToueK 60JbIlero JaBjleHUA K TouKaM
MeHLIIero AaBleHUA, Korjla JaBieHde yObIBaeT B HamnpaBleHUU [BUMEHUA.
Ecau mbl npeactaBuM cefe Ha OTHH MOMEHT jaBieHue B Gojlee IHPOKOM U
cleflyioleM 3a HUM OoJlee y3KOM TOTIepeyHOM paspe3e paBHBIM, To B OoJjee
Y3KOM YCKOpEeHHA 3JeMeHTOB He GyaeT. dAeMeHThl OyAyT mMepelBUraThCA
HeflocTaTouHo ObICTpO, cobepyTedA neper Gojlee Y3KUM MOMEpeUYHBIM pa3pe-
30M U 3[lech ceiiuac ke MOJYUUTCA COOTBETCTBEHHOE ycHlleHHUE AaBJIeHUA.
O6paTHoe oueBUAHO caMo coHolo.
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20. B cnyuyasax Gollee CIOMHLIX pe-
HeHHe BONPOCOB O IBUMEHUHN MUJKOC-
TH, He CUMTAACH C TPEHHUEM, NIPEICTaB-
nAeT y#ie OGonblive 3aTpyaHeHHA. 3a-
TPYAHEHUA 3TH CTAHOBATCH elle 60nb-
e, Korja NpuxXoIuTCA IPUHUMATH elle
B pacueT B1uAHUe mperua. U neitcTBH-

Puc. 218 TelbHO, XOTA 3TH HUCCIAENOBAaHUA OblIN
HauaThbl eme HbIOTOHOM, 0JHAKO OO0 CHX MOp YAANOCh CIPAaBUTbLCA NHIIb C
HEKOTOPLIMH, HEMHOTHMH M Gollee MPOCTBIMH CIyYafAMH 3TOTO pojaa. Yao-
BOJTbCTBYEMCA 3[1eCh OJHHUM NMpPOCTHIM mpuMepoM. Rorjga u3 cocynga ¢ BHI-
coToil naBlneHUA h BBITEKAET MHUIKOCTb HE Yepe3 OTBEPCTHE B JHE €ro, a
yepe3 JIUHHYIO IUIUHAPUUECKYIO TPYOKY, TO CKOPOCTb UCTEUEHUA U MEHb-
e, YeM OHA JloN#HAa Gbina 6bl OBITh cornacHo npuHiuny Toppuuenntu, Tak
KaK yacTb paboThl MOTJOMAeTcA TpenreM. Mbl HAXOOMM, 4TO v = +/2ghy,
npuueM h; < h. Mol MomeM npuHATb h = hy + hy ¥ Ha3BaTb h; BbicOTOM
cropocmu, a ho — BbICOTOH conpomusaenun. Kcnu Mbl HUIHHAPHYECKYIO
TpYORY coeJMHUM C BEPTHUKAIbHLIMUA G0KOBBIMHU TPYOOUKaMH, TO #HUAKOCTh
B HUX NOAHUMETCA HACTOIBKO, UYTO OHA yPaBHOBECHT [aBIeHHE B IIaBHOM
Tpy6Ke M OyJeT HaM IOKA3biBaTb 3TO AaBleHHe. 3aMedaTelbHO Torja To,
4TO B TOM KOHI[e TPYOKH, B KOTOPOM MHAKOCThL BTEKaeT, BbICOTA €€ paB-
HAa hy ¥ 4TO OHA B KOHIE IMUJIMHAPHUYECKON TpyOEM yObIBaeT [0 HYIA MO
3aKoHy npAMoil nuHUH. Bce 3TH cooTHOMEHUA JONM#HBI ObITh BBIACHEHKI.

Ha suakocTh B TOpU3oHTaANbHOW ITHIMHApPHYEC-
KOl TpyOKe cUNa THMKECTH He AeHCTBYET npamo, a Bce
IeificTBUA NEePEeHOCATCA Ha 3TY #MUAKOCTb TOJbLKO ve-

PP ps, Pe3 dasaenue okpymaiomeil mugkroctu. Ipeacrasum

=/ b 2 c cebe, UTO NPU3MATHUUECKHHA DIEMEHT HMUIKOCTH C OC-

HOBaHMEM « W AJHHO# (3 mepeMellaeTcA B Halpab-

Puc. 219 NeHUH JIWHBI MUINHAPHUYECKOW TpyOKM HA paccTos-

nue dz. Kak ¥ B paccMOTpeHHOM pamblle cliydae, coBeplieHHafd pabGoTa
3lecb Gymer

dp o, dp
—aaﬁdz = aﬁdzdz.

,H:J'IH KOHCYHOI'O IepeMEeIICHHNA MbI IOy YacM

—a/ %dz = —af(p: — p1)- (6)
pP1
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CopepluaeTca pafoTa, Korjla 31eMeHT oO6nLeMa IepeMelaeTcA ¢ MecTa 60-
Jee 6blCoK020 B MeCTO (o.aee Huskozo faBilenud. Bennunna paGoThl 3aBUCHT
TONBKO OT BEJIHYHHBI 3leMeHTa o0heMa H pajHocmu JaBlIeHHA B Hadale
U B KOHIE [BUMEHHA, HO He 3aBHCHT OT MIHHBI U ¢dopmbl nyTH. Ecnu 6b
YMeHbLIeHNe JaBlIeHHA G0 B OJHOM ClIydae BIBoe ObICTPee, YeM B IPYTOM,
TO Pa3HOCTh JAaBJEHHI Ha MepeJHIOI U 3aJHIOI0 IOBEPXHOCTh, T. e. paboTa-
I0lllaA cuad, yABoUIach 6bl, HO nyms paboThl yMeHbIIKICA GbI BABOE; paboTa
ke ocTaBanach Obl TOi e caMoit (Ha paccToAHuM ab WM ac Ha puc. 219).

Yepes rampiil NoNepevHbIil pa3pe3 ¢ rOPH3OHTANbHON MUINHAPHYEC-
KOH TpYyOKH KHAKOCTH NMpPOTEeKaeT ¢ OJHOH M TOI ke cKopocTbio v. Pac-
CMOTPHM 3JIeMEHT KHUJKOCTH, HANOAHAUW LI TONepedHbIl pa3pe3 TPYOKH ¢
U UMelomui JIuHy [, u He 6yIeM IPpHHUMATh BO BHUMaHHE Pa3HOCTH CKO-

2
pocTelt B odHoM u mom dce TonepeunuKe. Ero mupafa cuna 6yger q,@p%

U OHa ocTaeTcA 6e3 U3MeHEeHHA Ha BCeM Iy TH ero JBMMEeHHA Mo TpyOKe. ITO
BO3MOKHO TOJNBLKO B TOM ClIydae, KOT/la NO210UieHHAA mpeHueM }KUBaA CUa
3aMelriaeTcd padomoil cun dasaeHus wuarocTH. Takum obpa3oM, B Halpas-
JeHHH IBHMEHHA 3eMeHTa JaBileHne JO/AHO yOpIBaTh U IPUTOM Y6BIBATh
Ha paBHbIe YacTH [JJIfl PaBHBIX PAaCCTOAHUN, KOTOPBIM COOTBETCTBYeT paBHAaA
pa6ora Tpenus. Bea paGota TAmeCTH, coBeplleHHAA A BLIIHBAIOIIETOCA
3NeMeHTa MUIKOCTH g p, ecTh gBpgh. OTCloa IPUXOAUTCA HA HUBYIO CUITY

3JleMeHTa, BCTYNAIONEr0 B TPYOKY CO CKOPOCTHIO ¥, YacTh qﬁp% UIH, TaK

Kak v = /2ghy, yacts qfpgh;. Ocransuas yacTsb paborer gBpghs ucTpaun-
BaeTcA, CleJ0BaTeILHO, B mpybke, eClIN BCIeACTBHE MeANEHHOI0 JBHHEHUA
He IPHHHUMAIOTCA BO BHUMaHHe [IOTEPH B cOCY/[E.

Ecnu BbICOTHI aBleHUA B COCyZe, B Hayalle U KOHLe TPYGKH COOTBET-
CTBEHHO paBHHI h, ha, 0 unu gaBnenud p = hgp, p2 = hagp, 0, To, cornacHo
ypasuenuio (1) na crpanuue 308, pa6oma 1A o6pa3oBaHUA HHBOH CHIBI
scmynamujezo B 0TBepcTHe TPYOKH 3lleMeHTa ecTh

qﬂp% = qB(p — p2) = qBgp(h — hs) = qBgphi,

a pafoTa, KOTOpasA JaBleHHEM HKUAKOCTH NEPEHOCUTCA Ha 31eMeHT, Npobe-
ralomuil IMuHy TpyOKH, ecTh

qBp2 = qBgpha,

T.€. 3T0 UMeHHO Ta paboTa, KOTOpaA UCTPayKMBaeTCcA B TPyOKe.
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IIpumeM Ha OJUH MOMEHT, 4TO
JaBjleHde He yOblBaeT OT Hauvala [0
KOHIla TPyOrU OT po d0 0 no 3aKoHy
NpAMOH JUHUU, a pacnpedelneHue JaB-
JeHUA [pyroe; AOMYCTUM, HampuUMep,
YTO [AaBleHHe OCTaeTcA MOCTOAHHBIM
B/loJb Beell AauHbl TpyOrU. ToTuac e
yacTHUIlbl, HaXoJAlIUeCH BIepelU, TO-
TepAJId Obl B CKOPOCTHU BCIEJACTBUE TPEHUA, MOCIEAYIOIIUE CKYUYUIUCh Obl
U TeM B Havaje TPYOKM BbI3Basld Obl TO yCU/eHUe AaBleHUA, KOTopoe 00y-
CIIOBIUBAET TOCTOAHHYID CKOPOCTh BJ0JbL Bcell AauHBl TPy6KU. B KoHIe
TPyOKHU AaBieHUHEe MOKET ObIThb TOJbKO PaBHO HYIIO, UOO 3[ecCh HUAKOCTb
He BCTpedaeT NMOMeXU A Toro, 4YToObl ceifuac #e YRIOHUThCA OT BCAKOIO
JIpyroro naBjeHUA.

IIpeactaBuM cebe muAKOCTH 00pa3HO B BUJEe arperara rjajkdX yo-
pyrux mapoB. IIlapel 3TH 6ynyT Haubojdee caThl Ha JHE COCY/a, B 3TOM
COCTOfIHUM CHATUA OHU MOCTYNAT B TPYOKY U OyAYT TepAThb €ro JUllb I0-
CTENeHHO N0 Mepe ABUeHUA No Hell. /lanbHeiilllee pa3BUTHE 3TOro obpasa
MoO#eT ObITh NMpeocTaBlIEHO caMOMY YUTaTeIIo.

Ha ocHOBaHWU NpUBEJEHHOIO Y3Ke paHbllle 3aMedYaHHUA MOHATHO, YTO
paboTa, 3arJaI0YalOIancd B CRATUH caMoil MUAKOCTH, odeHb Maia. Herou-
HUKOM JABUMMEHUA MUJKOCTU fABIAAETCA paboTa TAMECTH B cocyje, KOTO-
pafd 4depes NOCPeJCTBO /1aBleHUA CHAaTol MUJKOCTU NMEPEHOCUTCA Ha 4acTH
B TpyOKe.

IIpeactaBuM cebe, UTO MUAKOCTL BbITEKAeT uepe3d TPYyORy, cocTofi-
YO U3 MHOTUX IUJIMHAPUIECKUX YacTell pa3iuvuHOro NONepeIHOr0 paspe-
3a, 4 Mbl NOJIYUYUM [ApPyroe UHTEPECHOe BUOU3MeHEHHEe UBJIOMEHHOI O 31€Ch
caydas. B Goaee ysruxr TpyGrax, B KOTOPBIX Ha TPeHUe HCTPaYuBaeTcA 60ib-
e paboThl, AaBleHUe TorJa OblcTpee yObiBaeT B HalpaBJeHUU UCTeUEHUA
HU/IKOCTH, YeM B Honee muporux (puc. 220). Kpome Toro, 3ameuaeTca npu
KamJoM Iepexojle B 0ojee MUPOKYIO TPYOKRY U, ClelJoBaTelbHO, K MEHb-
weil CKOPOCTH TeYeHUA npupaujeHue AaBieHuA (Kak Gbl MOMOMUTENBHYIO
3anpyay), a Ipu Kam/JIoM nepexojie B Gonee y3KYIO TPYORY U, cleoBaTelb-
HO, K (oabuiel] CKOPOCTH TE€YeHUA BHE3amHoe yObléaHue NaBieHud (Kar Gbl
OTPUIATEIbHYIO 3anpyay). CKOPOCTh TeYeHUA MeMeHTa HMUIROCTH, Ha KO-
TOPYIO He A€ACTBYIOT HUKaKUe NMpPAMbIE CHJbl, MOMET YMEHBIIUTLCA WIU
YBEIMYUTLCA HMEHHO TOJABKO TOrJa, Kor'jla OH MepPEXOAUT K ToOuKkaM Oolee
BBICOKOI'O WJH 60slee HUBKOI'O JaBJeHHUA.

Puc. 220



I'nasa IV
dopmaibHOEe pa3BUTHE MeXaHUKU

1. IIpo6iaema nszonepumMerpa

1. Paz anAa kakoW-HHOyAhL o6GmTacTH ecTecTBO3HAHHA HaGMIOJeHHEM
YCTAaHOBIEHBI Bee BaskHble haKThl, 1A 3TOW HAYKH HAaYHMHAETCA HOBBLIU me-
PHO[I, IEPHOJ dedyimueHbil, KOTOPBIN MbI U pa3bupalnu B MpeablAyIel ria-
Be. Torga yaaeTcd BOCIPOU3BOAHTE GaKkThl B MBICIAX, He Hy# 1aAch MOCTO-
AHHO B TIOMOINK HabmoaeHHA. Mbl BocnpousBoguM Gonee obIiue U Gonee
closHble GaKThl, MpeAcTaBlfAA UX cebe clo}EeHHBIMHU M3 3I1eMeHTOB Gonee
TPOCTBIX, JAHHBIX HaGMOAeHHEeM B Xopolo 3HakoMbIx. Ho u Toraa, koraa us
BbIpAMKEHUH I Hanbolee 3NeMeHTapHbIX ()akToOB ([PUHI[UIIOB) MBI BbIBEIH
BbIpazkeHHA /A Yallle BCTPeYaruuxca 6omee CIOKRHBIX GaKToB (TpaBuma)
Y Be3/ie YCMOTpEeNH OJHH U Te ke 3IeMeHThI, pollecc pa3BUTHUA 3ToK obnac-
TH eCTeCTBO3HAHUA ellle He 3aBeplieH. 3a cTaaueil JeAYKTHBHOTO pa3BHTHA
clellyeT cTaauA pa3BUTHA gopmarbHozo. Torga Bo3HHKAeT 3ajada ycTaHO-
BHTH MEKAY MPOUCXOAAMMMH U MoJIemallUMHA BOCTIPOM3BeJeHHIO daKTa-
MH TOPAMOK, JTerKo Toajalomuiicd o630py, MPUBECTH HUX Bce B cucmemy
TaK, YTOOBI KamJbl# OTAeNbHBIH (aKkT Mor GbIThL HalJeH M BOCIpPOH3Be-
JeH ¢ HaumeHvwell 3ampamotl cua. CTapaloTcA BHECTH Haubomnbliiee 00HO-
ofpa3ue B 3TH yKa3aHUA A BOCIPOU3BeeHUA (HaKTOB, TaK YTO OHH JTETKO
MOJAJal0TCA YCBOEHHIO. 3aMedaloT, YTO MepHoabl HaGMIOAeHUA, JeJYKIHN U
¢dopManbHOrO pa3BUTHA He OTTPaHHUYEHbI PE3KO APYT OT ApYyra, a u4To 3TH
pasnuyHbIe MpOIecchl YacTO MPOMCXOAAT PAAOM, XOTA B OOIEM H LEIOM
O3HaYeHHAaA MOCJ]eJ0BaTeNbHOCTL HECOMHEHHA.

2. Ha ¢opmanbHOe pa3BUTHe MeXaHMKH OKasalM 3HAYHMTelNbHOe BIHA-
HUe HEKOTOphIE Mamemamuieckue BOTIPOChl oco6oro pojaa, BechMa HHTepe-
coBaBire HccinegoBaTeneil kouna X VII u navana XVIII croneruii. BoT Ha
3TH BOMPOCHI, TaK Ha3biBaeMble, npobiemsl u3onepumempd, Mbl U OpOCHUM
37eCh HEKOTOPRIM B3rNA. 3aJauil KacaTelhHO HAaUGONbIINX U HAUMEHbIIHX
3HAYeHHUH M3BECTHLIX BEIMYHH, KacaTelbHO MaKCHMyMa H MHHHMyMa 3a-
HUManu y#e maTemaTukoB [IpeBHeit ['penun. Yike [udarop, yrBep#aaoT,
VYU TOMY, YTO CPeH BCeX MIOCKHX GUTYD KPYT IPH JaHHOH OKPY#KHOCTH
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nMeeT Hau6oJbLIIYIO IoBepXHOCcTh. He 6blia TaKkske yysaa IPeBHUM MBICIb
06 U3BeCTHOIl 3KOHOMHHU B IIpolleccax Npupoibl. ['epoH BEIBeN 3aKOH OT-
pa:keHUf CBeTa W3 TOTrO [ONYI[eHWA, YTO CBET, UCXOOANIUA U3 TOUrU A,
orpasuBmuck B M (puc. 221), kpaTyailliuM ILyTeM HOCTUraeT TOUKkH B.

A
/B
S ’a M\\ I: S 'y
\B' —
Puc. 221 Puc. 222

Ecau miockoeTh yepTeska ecTh INIOCKOCTh OTpaskeHud, S.S — nonepeu-
HbIA pa3zpe3 3Toii miuockocTH, A — uUcxogHaa Touyka, B — KoHeuyHaA TOYKE
U M — TouYKa OTpaKeHHUA CBETOBOTO JIyua, TO ceifuac #e MOMKHO 3aMe-
TUTh, uTo auuua AM B’, rae B’ ecTb usobpasenue Touku B, ecThb NpA-
Mad JuHuA. Junua AM B’ kopoue, yeM, Hanpumep, iunua ANB’, a cie-
goBaTenbHo, U auaua AM B ropoue aunuun ANB. llogoGHble #e MBICIH
pazBuBaeT Pappus oTHOCHTeNbHO OopraHuYecKoil MpUpoIbl, OOBACHAA, Ha-
npuMep, GopMy NUETUHBIX AYeeK CTPeMJeHUEM BO3MO#HO Gollee CIKOHO-
MHUTh Ha MaTepHale. B nmepuosa Bo3poskJeHHUA HAYK 3TH MBICIH HALLIH ILIO-
ngopopHyio nouBy. CHavana oHU ObLIM mogxBaueHbl @epma u PoGepBanem,
KOTOpbIEe U Pa3BUIM MeToJ [JIA pelleHUA NoJoOHoro poxa 3agau. Hccnemo-
BaTeNd 5TH 3aMEeTHIHU To, YTO He YKpPBLIOCh yike U oT Kennepa, a uMeHHo,
YTO BeIUYHHA Y, 3aBUCAINAA OT APYrofl BeIWYUHBI , 61U3 HauGOABIIETro
U HauMeHBIIEero CBOEro 3HaUYeHUA B o0lleM oOHApYKUBaeT cBoeoOpa3HbIe
cBoficTBa. IlycTs x ecTh abcuucca U y — opgUHATa; Korja ¢ HapacTaHU-
€M BeIUYUHBEl & BeIUYHHA y HOCTUTaeT Haubolblieil cBoeil BeNWYHHBI, TO
B 3TOM MecCTe NOBLIIMIEHHe IepeX0JUT B NMOHUMKEHHE; KOT[a ke OHA AOCTH-
raeT HauMeHbIIed cBoeill BeIUYHHBI, TO, HA0OOPOT, NOHUMEHHUE NEPEeXOTUT
B noBeimeHue. CoceqHie 3HaYeHUA MAKCUMyMa UIH MUHUMYMa GyOyT le-
#aThb M03TOMY OYeHb HAU3K0 OPYT K APYTY U COOTBETCTBEHHBIE KacaTelb-
Hble K KPHUBOH CTaHYT napaateasust ocu abenucc. [loaTomy uTo6bl HailTu
5TH MaKCHUMAalbHEE I MHHUMAaJlbHEIE 3HAUeHHUA, Pa3bICKUBAIOTCA 3TH Ia-
panienbHble KacaTelbHEIE.

ITOT MeTO[ KaAcameAbHblx MO#eT ObITh HelocpelCTBEHHO NepeHeceH
U B BbIuHcaeHue. Ecnu MbI, HanpuMep, XOTUM OT JAHHOH JIUHUH @ 0TPe3aThb
Takylo 4acTL x, 4ToOLI IpoU3Belellde o60UX 0Tpe3lkoB = U a — x OLLIO
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BO3MOHO 6oibllle, MBI paccMaTpHBaeM 3To Ipou3BejeHHe x(a — ) Kax
BeIHYHHY Y, 3aBHCAMYIO OT Beanm4uHbl z. [Ipy MakcHMManbHOM 3HaYeHHH
BeIHYHMHLI i OeCKOHEYHO Majloe U3MeHeHHe BeIHYMHBI , IPHMepHO Ha &,
He NOB/eYeT 3a cO60H HM ManeiIIero U3MeHeHHA BeIUYUHBI §. Mbl nomy4yum,
clleloBaTeNLHO, COOTBETCTBeHHOE 3HAYeHNe A &, eCIH [IPHMeM

rla—z)=(x+&(a—z—¢ nm
ar— 22 =ar+af —x? — 2€ — 26— € wnm
0=a—2z—¢.

Tak KaKk BeIHYHHAa 5 MO3KeT ObITh I[IPpOM3BOJBHO MaJjaa, TO U

0=a—2zx.
a
57
HO, YTO 3THM cI0cO6OM TOUKa 3peHHA MeToJa KacaTelbHBIX [EPEHOCHTCA
B 061aCTh BLIYMCIEHHH H UTO B HEM Ke COIOEPHHUTCA Yike 3apOAbI duddie-
PEHUUANbHO20 UCUHCTEHHUA.

@DepMa NMONbITANCA HAUTH [NIA 3aKOHA MPEIOM-

JeHMA CBeTa BbhIpameHHe, aHAJOCHUYHOe 3aKOHy oT- 4
pasenud cBeta I'epona. Ilo aTomy ciyuaio emy yaa- o
J10Ch 3aMeTHUTh, UTO CBET, HCXOAANUN U3 TOYKHU A, P
NPEeNIOMHUBIINCL B Touke M, mocTuraer Touku B
He KpaTyadlllMM IIyTeM, a B KpaTuailliee BpeMA.
Ecau nyts AM B npoxoiuTca B KpaTuaiilliee Bpe- B
Mfl, TO Ha OecKOHeYHO OAU3KHH K HEMY COCeJHMH
nyth AN B ynorpe6iserca mo sice BpeMA. Ecaun mMbl B
onyctuM u3 Toukd N Ha aunuio AM u u3 TOuY-
Ku M Ha nuHuio N B COOTBETCTBEHHO MepIeHIH-
kynapel NP u MQ, 1o go npenomiaenusa nyt MP = NM sin«, a nocie
npenoMieHHA OyTh IN() Bo3pacTaeT M cTaHoBUTCA paBHLIM N M sin(. Ec-
M [03TOMY CKOPOCTH B NepBo#l U BTOPO#l cpefle 6YIYT COOTBETCTBEHHO ¥]
U v9, TO BpeMA 1A AM B cTaHeT MHUHUMYMOM, KOrja

OTC}OHH HMeeM r = T.€. MBI OlIpelde/InIn IT. Mur BUAHM, ClelOoBaTellb-

Puc. 223

NMsina NMsinf3 -0
[ Vo -

UIn
U1 _ sina

= - = n
V2 sing ’
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rjae n ecThb NOKasaTenb IpelomieHHA. TakuM o6pa3oM, 3aKOH OTpa#eHUA
l'epona orasviBaeTcf, Kark 3aMevaeT JleilGHUI[, YACTHLIM clly4yaeM 3aKoHa
npenomienusi. B ciyuae paBHBIX cropocTedt (v = v2) YCIOBHE MUHHMYMa
épemeHl CTaHOBUTCH TO#IECTBEHHLIM ¢ yCJIOBHeM MHHUMyMa nymu.

B cBoux uccnenoBaHMAX No onTHKe ['OHreHe cOXpaHUI U pa3BHI Janee
unjeu ®epma, paccMaTpHBaf He TOJNbLKO NPAMOJUHEAHEIe, HO X KPUBOJIUHENR-
Hble IBHU#EHUA cBeTa B cpejaxX ¢ NOCTOAHHO KM3MeHAOLleHcA OT MecTa K
MecTy CKOPOCTLIO cBeTa, ¥ IpU3HaJ 3akoH PepMa IpaBUIALHEIM U [JJIA 3TUX
cpel. TakuMm o6pa3oM, Ka3aloch, UTO BO BeceX IBHMMEHUAX cBeTa NPOABIA-
eTcA IIPU BceM MHOToo6pa3uK B KauyecTBe OCHOBHOW 4YepTEl cTpeMileHHe K
MUHUMAABHOL 3ampame epemenu.

3. llogobHble e cBoilcTBa MakcUMyMa HIHU
MHHHMyMa ObLIIM oOHapy#eHLI M IpU Habnroze-
HHH MeXaHHUYeCKHX IpolleccoB Npupoirl. Kax 6v1-
710 YIOMAHYTO Yy#e IO IpyroMy mnoBony, Horan-

B iy Bepiyann 6LL10 H3BecTHO, YTO cBOGOANO MOJ-
BellleHHas Iellb NPUHHMaeT Ty $opMY, IPH KOTO-
Puc. 223a POl IIEHTP THMECTH IIelM OKA3BLIBAETCH G03MONCHO

Husce. ITO NMO3HAHUE, eCTeCTBEHHO, OLIIO BechbMa GIH3K0 HcclefoBaTelno,
BIepBEIE MO3HABIIEMY o00ujee 3HAUEHHe NMPHHIIUIA BO3MOMHLIX NepeMelle-
Huil. Ilo6ymmaeMble 3TUMHM 3aMeuvaHHAMH, yUueHble HCclel0BaTell CTalH
Boo6le NogpoOHee 3aHUMAThLCA M3YUYeHHEeM CBOHCTB MaKCHMyMa U MHHU-
Myma. Hanbonee Moryunii TOMT4OK 03HaUeHHOE HAYUHOe ABHMEHHE MOIYYH-
10 oT BeIcTaBieHnHoil Horannom Bepuyniu 3agaun o 6paxucroxpone. B Bep-
THKAIBHON [ocKoCTH neat aBe Touku A, B. Jommua 6uiTh Haiijena Ta
KpHBafd B 3TOo¥ INIOCKOCTH, HA KOTOPOH Tejo, BLIHYHJEeHHOe Ha Hel ocTa-
BaTbCH, B kpamyaiiutee epems nepexoiut us A B B. 3ajgava sra 6riia BechMa
OCTPOYMHLIM 06pa3oM pemiena camMmuM HoranHoM BepHynnu, Ho KpoMe Toro
eme Jleitbaunem, L’Hopital’em, HetoTonoMm u Axo6om Beprynnu.

CaMoe nopasuTenbHoe pemenne jano camuM Horamnom Bepuynau. On
3aMeuaeT, UTO 3a/laud Nogob6Horo poja GLLIK y#e pelleHE, NIpaBla, He AIA
IBHMeHHA Najaollero Tela, a Anf IBUMeHHA cBeTa. OH npeicTaBisget cefe
NO3TOMY OsuiceHUe nadawujezo mead lenecoodpa3HbIM 06pa3oM sameueH-
Hvim depe3 deuscenue ceéema (cM. ctp. 326 u cinen.). O6e Tourn A u B
JONHEL HAXOJUTLCA B cpefle, B KOTOPOIl CKOPOCTE CBeTa Bo3pacTaeT Bep-
THKalbHO BHU3 [I0 TOMY e 3aKOHY, KaK CKOPOCTE nagatomero Tena. Cpeaa
COCTOHUT, HAIlPUMep, U3 TOPH30HTANLHEIX CJI0eB ¢ yObIBaOIel KHU3Y NJIOT-
HOCTBIO, TAK YTO v = +/2gh 03HayaeT CKOpPOCTL CBeTa B clloe, KOTOPLIR
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aemuT Ha riayGuHe h Hume A. Jlyd cBeTa, MpOXOAAMUYA NMpH TakoM pac-
MoMoMeHu U3 Touykd A B TOURy B, onuchiBaeT 3TOT MyTh B KpaTdaiiiiee
BpeMfl 1 BMeCTe C TeM JaeT KPUBYIO kpamuaiiuiezo epemenl NadeHUs.
Ecnu Mb1 o6o3HauuM yron, o6pasyeMblil 31eMeHTOM KPHUBOI ¢ BEPTH-
Kanbio U, cle/IoBaTeNbHO, ¢ HOPMAaNbIO K CJIOIO JIIA PasliUYHBIX CIOEB Ye-

pes a, o', &, ... ¥ cOOTBETCTBYIONIME CKOPOCTH Yepes v, v', v, ..., MBI
MOy YUM
H 3 ! H H
sina _ sina sin «
= = :“‘:k:COHSt.
v v "

Ecau me Mb1 0603Ha4YuM BepTURaAIbHOE paccTofiie Huxe A yepes x, ropu-
30HTaTbHOE paccTOofiie OT A 4yepes y U YTy KPUBOH 4epes s, MbI MOMAYUUM

o =k.

OTtcrona cinenyeTt
dy? = k2v? ds® = k2% (dz® + dy?),

a Tak Kak v = /28T, TO

1
dy = dx rome a = .
Y a 2gk?
d10 — auddepennranbHoe ypaBHeHHe NUKIOUIALI, KOTOPYIO OMUCHIBAET
TOYKa HepUdepuu Kpyra ¢ paguycoM 7 — % = 1 1k2 KadyeHHeM M0 MPAMOIA.
5

YT06BI HANTH NUKIOUTY, IPOXOAANIYIO Ue-
pes Touku A u B, MBI BCIIOMHUM, YTO 6cCe MUK~ 4
JI0UABI, TaK KAk KOHCTPYKUHUA UX CXOAHAA, no-
006HbL 1 UTO, eCIM OHU 00pa3yloTcA KadyeHHeM

Touku A no npamoit AD, To oHU U pacno.aoscerst B ,
nodo6no otTHocuTenbHO Touku A. Mbl mpoBoauM B
Mo3TOMY 4epe3 AB MpAMYIO U ROHCTPYyHpyeM

Kakyo-HUOY b NUKIOUAY, MEepeceRalomylo 3Ty Puc. 224
npamyio B B’. llyets pagnyc obpasymomiero Kpyra ecth 7'; Torja pagdyc
o6pasyolero Kpyra HCKOMOH IHKIOUALI Gyner r = 7' jg,

Bes BeaAkoro enre MeTosa, Mpyu MOMOIIA OJHOH cBoeil TeoMeTpHUecKoit
ganmasuu Uorann bepHynnu oqHUM B3TIAAOM pelllaeT 3aJady, yMeJo Todb-
3yACh MpPHU ITOM TeM, UTO CIy4ailHO yie U3BECTHO — KApPTHHA BOUCTHHY
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3aMevaTelbHaA U YIUBUTENLHO KpacuBad. MBI gomkHbl IpU3HaTh B Horan-
He BepHYIIH HCTUHHYIO XYJOKeCTBEHHYIO HATYPY, AeficTBYONYIO B o61ac-
TH ecTecTBo3HaHUA. bpaT ero, ko6 Bepuynnu, 6611 HayYHBIM XapaKTepoM
coBceM apyroro poga. EMy 6vm1o yaeneHo ropasgo Goibllle KPUTHKH, HO
ropaszo MeHbllle TBopuecKoil danTazuu. U oH pemun Ty #e 3ajady, HO TO-
paszo 6osee THKeIOBeCHBIM 06pa3oM. 3aTo OH He YIYCTHI clIydad PasBUTh
¢ 6onbIIell 0CHOBATENbHOCTELIO OOIINI METO ANA pellleHUA 3aa4d 3TOro po-
ga. Takum o6pasoM, MBI HaX0OUM B 060UX GpaThAX pasgeleHHBIMU Te [IBe
CTOPOHBI HAY YHOI'0 TalaHTa, KOTOPble B BEIUYAANIINX UCCIEJOBATEIAX NPH-
poawl, KakuM 6bLI, HanpuMep, Hbl0TOH, 6LIBAIOT COeIUHEHBI ¢ HeoObIUaii-
HOH cunoii. MbI CKOPO YBHINM, KaK 3TH ABe CIOCOOHOCTH, OYAY Y CBA3AHBI
¢ IBYMA pa3siNyHbIMU JUIAMH, BCTYNAIOT APYT ¢ APYTOM B 0KeCTOUEHHYIO
OTKPBITYIO 60phLOY, KOTOpad NpH APYTUX YCIOBUAX Moriaa O6bl GbITH Hesa-
MeTHO U3:HUTa B OAHOI U TOH #e TMYHOCTH.

Bunrvetka k kHure Jleiitbuuna u Horanma Bepuyamn «Comercium epistolicum
Lausannae et Genevae, Bousquet, 1745»

4. ko6 BepHy1Mu HAXOOUT, UTO JO CUX IOP 3aHUMATHCh [NIABHBIM 006-
pa3oM HccleJOBaHUEM TOr0, IPU KAKUX JHAYEHUAT NepeMeHHOH BeIuYHHBI
Ipyras nepeMeHHadg BelddYMHA, 3aBUCALIAA OT Hee (Wad QYHKIUA ee), NMO-
nydaeT Hauboiblllee UIU HauMeHblee 3HadeHue. Ho 31ech HY:HO cpedu
GecHUCAeHHO20 MHOXcecBad KPUSblT HAUTH OAHY TaKylo, KoTopad o6Hapy-
MUBaAET U3BECTHHIE CBOMCTBAa MaKCHMyMa HJIH MUHAMYyMa. JTo — 3ajada
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coBeplLIeHHo oco6oro, HOBOro poja, NpaBUiAbHO 3aMevaeT ko6 BepHynmu,
1 TpebyeT HOBOr0o MeToja.

OcHOBHbIE NPUHITUNEI, U3 KOTOPLIX UcxoauT Ako6 BepHyanu npu pe-
ueHuy aToil 3agauu (Acta eruditorum, 1697), TaroBsr:

1. Ecau rakaf-HuGyAbL KpuBaf oOHApyMUBAeT CBOUCTBO MaKCUMyMa
U MUHUMYMa, TO BCAKAA YacTh 3TOU KPUBOIi, Kak Obl Mana oHa HU Oblia,
oOHapyMUBaeT TO e CBOMCTBO.

2. llogo6Ho TOMY, KaK cocelHUE ¢ MAKCUMYMOM UM MUHUMYMOM 3Ha-
YeHUA KaKOi-HUGY AL BeTUUUHBI NPU GE€CKOHEUHBIX MalbiX U3BMEHEeHUAX He-
3aBUCUMOIl [epEMEHHON CMAHOBAMCA PAGHBIMI MAKCUMAaTbHOMY WIAU MU-
HUMAaALHOMY 3HAYEHUIO, TAK TA BeIUYUHA, KOTOPAA JJIA UCKOMOH KpPUBO
JOMHA CTATHh MAKCUMYMOM WA MUHUMYMOM, COXDAHAET IMO de camoe
3HaveHue JIA 6eCKOHEYHO GIU3KUX COCEIHUX KPUBBIX.

3. Kpome toro ans ocoboro ciyuasa 6paxucToXpoHbl IPUHUMAETCH ellle,
4TO JOCTUTHYTad CKOPOCTL NajieHuA v = /2gh, rae h ecTh ray6una nmage-
HUA.

llpeacraBum cebe, yTo HaM jaHa OYeHb Ma-

aas yacts ABC uckomoii kpuBoii. [IpoBegem yepes A
TOYKY B ropusoHTalbHYIO TUHUIO U NYCThH JaHHAA
HaM uyacTh EpuBoil nepeiiner B ADC. CoBepiuen- B
HO aHAIOTMYHBIMU pACCY#HiJIeHUAMU, KAk Te, KOTO- H D H
PHIMU MBI MOAL30BATUCH NPU 0GCYHAEHUU 3aKOHA
Depma, MBI N0OAyYaeM U3BECTHOE yiie OTHOIIEHUE
MeH Iy CUHYCAMU YII0B, 00pasyeMbIX BlIeMeHTaMu Puc. 295
KPUBOU C BEPTUKAIBIO, C 0AHOM CTOPOHBI, U CKOPOC-
TAMU mnajeHus — c aApyroil. IIpu sToM HY#HO, cormacHo npapuay 1, npu-
HATD, 4TO U ¥acms ABC 6paxucroxpoHa, a cornacHo npasuay 2, uro ADC
MPOXOAUTCH NAJaloUIUM TelOM B TedeHHe Toro e BpeMeHH, uro u ABC.
Boiuucnenusa Bepuyniau yepecuyp 00CTOATENLHBI, HO CYIHOCTH UX OYEBU-
Ha U IpPU NOMOIIU HAMEYEHHBIX NMPUHIUIOB 3ajlaya peliaeTcH.

C peueHueM 3agaud Gpaxuctoxpousl ko6 Bepuymnu, coraacHo o6bi-
4al y MaTeMaTHKOB TOr0 BpeMeHH, NPeUIoHK Ui clely oy 6oree o0myo
¢3adavy usonepumempay:

«Cpeau Bcex, MPOBEJEHHBIX MeMm/Iy OJHUMHU U TEeMU e JBYMA Helo-
JABHHHBIMU TOUKAMH, U30II€PUMETPUYECKUX KPUBHIX (T. €. KPUBLIX PABHOTO
nepuMeTpa UM PaBHOMN JIMHEI) HY#HO HaliTH Ty KPUBYIO, KOTOpas obaaja-
eT CIeAYIOU[UM CBOHCTBOM: ILIOMA[h, 3AKAI0YAIOMAACA MEMHIY HEKOTOPOi
ApPYroil KpUBOU, Kam/afd OpAUHATA KOTOPOU eCTh U3BECTHAA ol pejeneHHan
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($GYHKRIUA COOTBETCTBYIOMEN Toli e abellicce opJUHATHI WIH COOTBETCTBY-
fommei Iyrd UCKOMON KpUBOM, a Takie MemIY OpAUHATAMU ee KOHEUHBIX
TOUEK W YacThiO abCIUCChl, Jemaiieil MeMmaAy 9TUMU ABYMA OpJUHATAMHU,
€CTh MAaKCUMYM WIH MUHUMYMp.

IlycTe, HanpuMep, HaMm HY#HO KpuByio BF' N,

Z M MPOXOAANIYIO Yeped Touku B u N, onpeIeauTsb
TaK, 4To6bl Cped BCEX KPUBBIX PABHOW JJIHHBI,
B N npoxopAmmx depes 9TH ABe TOUKM, OHA OJHA Je-
Pk Jajia nopepXHocTb BZN MakcuMyMoM, MpuyeMm
I opaunara PZ = (PF)", LM = (LK)™ u r. a.

e F K IIycTh oTHOIIEHHe MKy OpAMHATAMH KpPH-
Boii BZN u COOTBETCTBYIONUMU OpAUHATA-
Mu BFN pano B kpuBoii BH. Uto6el BbIBec-
@ PZ us PF, mbl onyckaeMm nepnenauryisp FGH na BG, npuyem Ju-
uua BG B cBoio ouepenp neprnenguryispia k BN. Ilpu stom mgomnxuo
6biTh PZ = GH u 1o me camoe J0i#HO 6bITh W [1JIH OCTAJAbHBIX OPJH-
HaT. llyets BP =y, PF = ¢, PZ = ™. Horauu bepHyaiu cefiuac e gai
peliieHie 3agaun B dopme

Puc. 226

z" dx

vVainr — xZn’

rge a €CTb IIPOMU3BOJIbHAaA U IIOCTOAHHAA BeJWMYHWHA. HpI/I n = 1 uMmeeM

y:

x dv =a—+vVa2—z2

y: _— =
,/aZ_

Takum obpasom, BFN ecTb NoIyKpyr ¢ gdamMeTpoM BN U moBepx-
HocTe BZN Torja paBHa Takie nopepxHoctTd BFN. B aToM cnernuaisHoM
cilyyae pellleHHWe W IPaBUIbHO, Yero OJlHAKO e Hellb3A cKazaThb 00 oOIiei
dopmye.

Beaea 3a atum flko6 BepHyaau chenan HOnbITKY, BO-NEPBBIX, NMpO-
cleJUTh X0[ Hjell cBoero 6paTa, BO-BTOPBIX, A0Ka3aTh €ro NPOTHUBOPEUUA
U omuOKHA U, B-TPeTbUX, JaTb HUCTUHHOe pellleHHe 3ajaud. TyYT-TO NPO-
pBallich B3aUMHOE COpeBHOBaHHWE U pa3fpaxieHude o60uX 6paThbeB, IPUBEAA
K HeKpacuBoli, HO APOCTHOHN U oecToUeHHON Hopbbe, NpogoamaBiledca 10
camoii cMepTH flko6a. [locie cmepTu 6paTa Morann npusHam: cBoo OMHOKY
Y NPUHAJ [paBUIbHEIR MeTo] HKoba.

HAro6 Bepnyanu npaBuibHO pasobpai, uTo MoranH, BBeJeHHbIH, Bepo-
ATHO, B 3a0iyneHHe pe3yidbTaTaMH CBOMX HCCNeJOBaHUil IeNHOH JAUHUHU
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H HpI/IBOﬁ napyca, cHoBa IolbITaJCH aaTh Henpamoe peleHUe, IIpedcTaBUB
cebe BF N HanoJHeHHOH AHAITKOCTBIO [IEpeMEeHHOI'0 YAeJbHOI'0 Beca H OIlpe-
JeJIUB KPUBYIO BFEFN oJIA caMOI'0 HU3KOI'O IIOJIOXKeHHA LeHTpa THMeCTH.

Ecnu npumem, uto opagunata PZ = p, To B opguHaTe PF = x yaenbHbIH

Bec Ncudxocmu JoJskeH ObITh g U aHaJOrU4YHOe AOJKHO ObITh B KaxkI0H

. . d
APYIrod opauHare. Bec BepTUKaAJIBbHOUM HUTH €CTh TOrjga I% H MOMEHT ee

oTHocuTeabHO BN ecTh
1 pdy 1
9T = 2pdy.

Tarum o6pa3om, JIA caMOro HU3KOTO [0J0KEeHHA [EHTPA TAKECTU % [pdy

umd [pdy = BZN 6yner maxcumymoM. Ho npu 3ToM, Kak BlOAHe npa-
BUJILHO 3aMeuaeT ko6 BepHynnu, yllyckaeTcs U3 BUAY, UTO ¢ UBMeHeHUeM
kpusoil BF N U3MeHAeTCA U 6eC #MUJKOCTU, U paccykJeHHe B 3TOI MPOCTOi
¢bopMe y:e HellpaBUIBHO.

Axo6 Beprynnu caM pemaeT 3agady cleny-

fomuM o6pasoM. OH ONATH NPUHUMAET, YTO TpPe- 222"
GyeMbIM CBOHCTBOM ofnafgaer ellle Tak#e Malas Z m
yacTh KpuBoit FF' (puc. 227) v U3 4eThIpex cile- B N
AyIOUIMX ApYr 3a ApyroM touek F, F' F' F' P

oH ofe rpaiHue F, F'""' cuuraeT HemogBUMHEI- G

MU, a obe cpeanue F', F' uameHser Tax, 4To H/
amuHa nyru FF'F"F'" ocraerca 6es uamenenus,
4T0, ecTeCTBEHHO, BO3MOAKHO TONBLKO IIPU Ilepe- Puc. 297
MelleHuH dsyr TodeK. CIOAHBIX U TPYAHBIX €ro

BLIYMCJEHUI MBI 3[ech NPUBOAUTE He 6yaemM. IIpuHnUD UX AOCTATOYHO Ac-
HO XapakTepusyeTcA U ckazaHHEIM. CornacHo fIko6y BepHynniu MBI 1pu
COXpaHeHHUU IIPeRHUX 0603HAYEHUH UMeeM, YTO

FF FnFm

d
s dy:%
a® —p

/pdy eCcTh MAaKCUMYM H

(@ —p)da

v/ 2ap — p?

/pdy ecTh MUHUMYM.

ona  dy =
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KoneuHo, 5TH pasfgopbl Memay oO0MMH OpaTbAMH TpeAcTaBIAIN AB-
neHde nedanbHoe. Ho reHuil ogHoro M OCHOBATENbHOCThH JIPYTOr0 BCe Ke
NpPHHECIH MpeKpacHelKe M0kl MOTOMY, UYTO 3a1a4H, KOTOpble OHH pellla-
1M, OBLIM BechMa MOy YHTeNbHBI A4 Jitnepa u Jlarpan:ka.

5. Jitnep («Problematis isoperimetrici solutio generalisy, Com. Akad.
Petr. T. VI, 1738) nepsblii jan Gonee oBWwKi MeTo[ MIA pelleHUA pasGu-
paeMbIX 3/leCch 3a/la4 MakCUMyMa M MHHHUMYMa, HIH Npo6ieM pPaBHBIX Me-
pPHMeTpPOB, XOTA, TIpaBjia, BCe ellle OMKUPAICA Ha CIHIIKOM MoApobHbIE Treo-
MeTpHYecKHe paccy#aeHHA. flcHo ycMaTpuBasA u 06o3peBas Bce pasinyue
OTHOCAIINXCA CIofla NTpo6ieM, OH JelHT UX Ha ClelYIOLINe KIacchl.

1. Cpenu scex KpPUBBLIX J0MKHA OBITH ONpe/ielieHa Ta, 1A KOTOPOH CBO-
cTBO A eCTh MAKCHUMYM MM MHUHUMYM.

2. U3 Bcex KPHUBBIX, UMEIOMIUX OAHY M TY e 06wy Beluuuny A,
JonkHa OBITH OMpefielieHa Ta, ANA KOTopoi B ecTh MaKCHMYM HIKM MHHU-
MYM.

3. N3 Bcex KpUBBIX, A KOTOPBIX OBIIMMH ABNAIOTCA BeNUUUHbL A U B,
JonkHa ObITH OMpefielieHa Ta, KOTopaA fAelaeT BelHYHHY C' MaKCHMYMOM
HIH MHHUMYMOM H T. 1.

3ajaua mepBoro Knacca ecTh, HampuMep, OThICKAa-

p HUe kpamyatiuiel! KpUBOH, TpoxoaAleld yepe3 Touku M
Q u N. Eciv oTbickuBaeTcA KpuBad danHol IiauHel A, po-

M N xonAmana depe3 Toukd M u N W mpeBpallalollad n.o-
p wade M PN B MakcHMyM, TO 3T0 3ajlaya BTOPOro Kiaac-

M b Ny ca. 3azaua Tperhero Kiacca Oylaer — Cpel BCeX Kpu-
BBIX gaHHO# manuubl A, mpoxoaaumux yepes rouku M, N

U OrpaHHYHBAaIOINX pasuyw mnoBepxHocTr M PN = B,

Puc. 228 OTBICKaTh TY KPHBYIO, KOTOpas, Bpaumasack okoio MN,
ONMUCHIBAET HANMEHBIMYIO MOBEPXHOCTh BpalleHUA U T. 1. TyT ke MBI 3aMe-
THM, YTO OThICKaHHe abCOMIOTHOTO MaKCHMYyMa HIM MHHHMYMa, cCoBceM Oe3
noOOYHBIX YCIOBHH, He HMeeT HUKaroro cMmblcna. Tak, HanpuMep, Bce KpH-
Bhbl€, CpeM KOTODPBIX B MePBOil 3ajjaue OTHICKUBaeTCA KpaTyaiiiiaa, HMeT
ellle To ofljee CBOWCTBO, UTO OHH BCe MPOXOIAT 4Yepe3d Touku M u N.

JlnA pellleHUA 3aja4 MEepPBOTO Kiacca JOCTaTOYHO U3MeHeHHe J8yx aie-
MEHTOB KDHBOH HIH 00HOIl TOYKH KpHUBOH. /1A pelleHHA 3agayd BTOPOTO
Kiacca JTO/KHBL ObITh U3MEHEHbI mpu 3ieMeHTa (WIM 08 TOUKH KDHBOI),
TaK Kak U3MeHeHHaA YacTh ¢ HeM3MeHEeHHOH J0/MKHAa UMeTh 0OIUMH CBO-
ctBo A U — Tak Kak B foa#HO0 6BITh MAKCUMYMOM HIH MHHUMYMOM —
TaKme 3HaYeHHe B, T.e. MOJKHBI GLITH BBIMOJAHEHBI dea ycioBHA. TouHo
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TaR ke OJiAd pelieHuAd 3agad TpeThero Kiacca TpeGyeTCH U3MEHEHHUE Hembl-
pex 3JieMeHTOB HpHBOﬁ uT. o

OTcioga BHIHO, YTO NMPH pelleHHUH 3afayH BBICIIETO Kiacca pelaloTcA
Takme U ofpaTHBIe UX 3HaueHUA. [Ind TpeThero Kiacca, HaNIpHUMep, U3Me-
HAIOT YeTbIpe 3leMeHTa KPUBOil Tak, YTO H3MeHeHHad YyacTb KPUBOI HMeeT
¢ MepBOHAYalbLHOM 06muMHy 3Havenud A v B u (tak raw C JONHHO CTATh
MaKCUMYMOM MM MUHHMYMoM ) Tagxe C. Ho Te e yCI0BUA AOMHHBI GbITH
BBHITIOJHEHBI M TOT/Aa, KOTJa Cpe/ld BceX KPUBLIX ¢ 06mUMH B u C' 0ThICKH-
BaeTCH KpHBag ¢ MAKCHUMYMOM HIM MHHUMYMOM OT A, UM Cpeiu Bcex
KpUBBIX ¢ 06mUMH A U C' OTHICKMBAETCH KPUBAA ¢ MAKCUMYMOM MM MH-
HUMyMoM oT B. Tak, ecniy B3ATh NPpUMepP BTOPOro Kiacca, Kpyz Cpeil Bcex
JAMHUEA paBHOM JIMHBI A 3aMbIKaeT HauGONLUIYIO MiIoMaAbL B; v cpeau Beex
KPHUBHIX, 3aRIIOYAIOMIUX OMHY U TY e muomanb B, xpys uMeeT HaUMeHb-
myio anuny A. Tak kak o6a ycinoBua — 4uToOBI CBOHCTBO A 6b110 06IHM
KUK 4TOOBI OHO CTal0 MAaKCUMYMOM — BLIpaaloTCA COBEpIIeHHO OJHHA-
ROBBIM 06pa3oM, To Jiiflep KOHCTaTHPOBAN BO3MOMHOCTb CBOAHTL 3alaul
BLICHIMX KJIAacCOB K 3ajjayaM InepBoro kiacca. Tak, HanpuMep, 4ToObl cpelu
BCEX KPHUBHIX € OGI[MM CBOHCTBOM A HalTH KPUBYIO, KOTOpad mpeBpalila-
eT B B MAaKCHMYM, HY#HO HAlTH KPUBYIO, A KOTOpoit A+ mB cTaHoBUT-
CcA MaKCHMYMOM, T'Jle M €CTb NPOoUu3soabHAA TOCTOAHHAA BennuuHa. YTo-
661 A +m B He U3MeHANO CBOero 3HayeHusd A IPOM3BONbLHBIX 3HAUEHUHN m
NpU MU3MEHEHHUH HCKOMOH KPHBOI1, BO3ZMOMHO BOOOIIe TONbKO TOrAa, Korja
MpH 3TOM HU3MeHeHHe A B OTIeNbHOCTH U U3MeHeHue B B orgenbHocTd = ().

6. diinep caenan ellle OAMH BaHLIN mar Bnepen. lnA pemeHus sagaun
OTBICKAHUA OPaXHUCTOXPOHLI B CONPOTHRIADINEICA cpefle — 3aJayud, KOTO-
PYIO MBLITANHCh pelaTh OH caM H ['epMaHH, CylecTBYIOMIHE MeTOAbl OKa-
3a1HCh HEIOCTATOUHBIMHU. [InA GpaxucTOXPOHEI B 6€3BO3YIIHOM NMPOCTpaH-
CTBe CKOPOCTH 3aBHCHUT mMOAbk0 OT TiyOuHBI nagenud. CKOpocTh B OJHOM
YacTH KPHBOIl COBCEM He 3aBHCHT OT JIPYyTUX yacTell KpuBoil. MoxHo Toraa,
HeliCTBUTENLHO, CKa3aTh, UTO KajJad MPOHU3BOJbHO Malasd 4yacTh KPHBOH
Toke GpaxucToxpona. B obraparomeit conpoTUBIEHHEM cpefie Jeno 06CTOUT
HHave: BCA MIMHA U ¢dopMa MPeAbIYIIEro MYTH MMeeT BIHAHHE Ha CKO-
pOCThb B nleMeHTe NyTH. BeA KpHBad MomeT ObITh OpaXHCTOXpPOHOH, XOTA
RamJaf Mallafd yacTh ee H He o6HapyHUBaeT 3Toro ceoiicTa. llogo6Horo po-
Ja paccyIeHHAMH Jiiep mpUlIen K TOW MBICIH, UTO BBeAeHHEBIN fIKo60M
BepHynnu npuHIUN He UMeeT 06I[ero 3HaUYeHHUHA, a B Clyyaax yRasaHHOTO
poia OKa3bIBaeTCA HeOOXOAUMOCTh B 60iee MOAPOOHOM HCCIETOBAaHUH.
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7. Ilpn nomomnin MHoecTBa 3afad M oblerdamwoiieit 0630p cucTeMaTH-
3alUK UX JitNepy Mano-noMaly yAanoch yCTAHOBUTE B CYIIECTBEHHBIX Uep-
TaxX Te caMble MeTO/bl, KOTOPbIE BIOCIECTBHH 0-cBoeMY pa3Bui Jlarpan:k
U COBOKYNHOCTH KOTOPBIX HOCHT Ha3BaHHe 8APUAUUOHHO20 ucqucieHus. Ta-
KUM obpasoM, Horauu BepHynnu nocpeacTBoM aHalOTHH HAIIeN cAyidiiHoe
pelieHHe oaHoH 3agaun. Axo6 BepHynnu pasBun A pellleHHA aHATOTHYHBIX
npobneM MeToH 2eomempuieckuil. Jinep obobuwus TpodGIEMBI U I'eOMET PH-
yecKU# MeToj. JlarpaH:;, HaKOHel, COBEPUIEHHO OCBOGOJUICA OT HeoOXo-
JUMOCTH PacCMOTPEHHA FeOMeTPHYECKOl GUIYpPHl U Jal METOA aHAAUMmU-
vyecruil. OH 3aMeTHl, YTO IpHpAalNleHNA, KOTOPble HCIBITHIBAIOT YHKIUH
BClleICTBHEe H3MeHeHUA gopavl QYHKIHI, COBEPIIEHHO GHA.102UYHbL TIPUpa-
MEeHUAM BCJeJCTBHE H3MeHEHUA HE3aBUCHUMBIX NepeMeHHbIX. UToObI coxpa-
HUTH OJIHAKO pa3NHuHe Me# Iy NpHUpalleHHAMH, OH 0603HAUHI NepBoe Ye-
pea 4, a Bropoe uepes d. Ho, ycmorpes ananoruio, Jlarpaums nomyyun Bos-
MOMHOCTD cefiuac ke HallUCaTh YPaBHEHHA, KOTOPble BeIyT K PellleHHIO 3a-
Jaul MakcHMyMa U MHHHMyMa. Mbicnb 3Ta oKasanach BechMa IIOA0TBOP-
HOH, HO JanbHeHmero ee oGocHoBaHuA Jlarpan;k He Jan HHUKOTAa U Jame He
neiTancA gaTh. To, 4To oH Jan, ypesBbIvYaiiHo cBoeoGpasHo. C OTPOMHOI KO-
HOMH3HpPYHOIe# paboTy NPOHHIATETbHOCTHIO OH O3HAET OCHOBBI, KOTOPHIE
KayTCA eMy A0CTATOYHO NPOYHBIMH M NPHTOAHBIMH, YTOGBI IOCTPOUTH Ha
HUX 31auHe. CaMH ero OCHOBHbIE MPHHIMIIBI ONPABABIBAIOT ce6A CBoell ILIo-
JIOTBOpHOCTBIO. BMecTo Toro, 4ToObl 3aHATHCA BBIBOJOM 3THX OCHOBHBIX
NPHHINIOB, OH MOKAa3bIBAET, C KAKHUM yCIIeXOM MOKHO MMH MOIh30BaThCH
(«Essai d’une nouvelle methode etey, Misc. Taur., 1762).

HKar TpyaHo cTano coBpeMeHHHEaM Jlarpanska U clneayonuM yUYeHbIM
BIONTHE BAYMAThLCA B ero HjaeH, yOoeaAUTLCA HeTpyAHO. Dilep TIIeTHO CTa-
paeTcA 0OBACHUTH cebe pa3nuuHe Me#ay Bapuanueil u guddeperHnuanom,
IUTA 9ero oH NpejcTaBifeT cebe, UTO B PYHKUHIO BXOAAT NOCTOAHHBIE, C U3-
MeHeHHeM KOTOPBhIX H3MeHAeTcA (opMa ¢pyHKuuil. [Ipupamennn sHadeHUA
GYHKIUH, 3aBUCAIME OT NPHpANleHH# 3TUX IOCTOAHHBIX, OH Ha3bIBaeT Ba-
pHaUMAMY, a IpUpalleHHud ¢GyHKIIHH, COOTBETCTBYIONINE NPUPAIleHHAM He-
3aBUCHMOI NepeMeHHO, OH HasbiBaeT guddepeHnnaraMu. JTO BO33peHHE
NPHBOJHT K CBOeoOpa3Ho 60A3NHBOMY, Y3KOMY M HeloCIefoBaTeNbHOMY HO-
HUMAaHHUIO BapHallHOHHOTO HCYHCIEHUA, KOTopoe, Ge3 COMHEHHA, ropasfio
HHUKe TOTO NOHUMaHMA, KoTopoe MbI HaxoguM y Jlarpauma. HecBoGoaHa eme
OT 3TOr0 HeJOoCTaTKa Jae COBPeMeHHaA M BO BCEM OCTalbHOM IPEBOCXO-
nag kuura Lindelof’a. Brnonne mpaBuinbHoe uanoskenue mbicad Jlarpamska,
Ha HAall B3rIAM, BepBble aaHo Jellett’om. OH, no-BuauMomy, BhicKasan To,
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yTo JlarpaHst, MoeT GBITh, He cyMel BLICKa3aTh BIIOJHE, a MOMeT ObITh,
M CUMTAaN U3NHUIIHUM BIIOJHE BHICKA3aTh.

8. llouumanue Jellett’a B KpaTERHX uYepTax CBOGUTCA K CIeAYIOMIEMY.
Ilogo6HO ToMy, Kak MBI paccMaTpPHUBaeM 3HAUEHHA OJHUX BEIHYHH, Kak no-
CmoAHHble, a8 3HAUEHUA [IPYTUX, KaK nepeMenHble, a cpedy NMOCIeTHUX Be-
JHYUH pasnuyaeM ONATL-TAKM HE3aBUCHMO (MIM [POM3BONLHO) U3MEHHAO-
IMHeCA M 3aBHCHMO HM3MeHANHNecA (MepeMeHHbIe), Tak MOMHO U (GopMy
GYHKIMM paccMaTpHBaTh, Kak onpededeHHyio NN HeonpedeaeHnyw (Iepe-
MmenHy10). Korpa y Hac ecTh mepemenHasa ¢opMma OyHRUMH y = @(z), To
3HauyeHHe GYHRIUH ¥ MOMKET U3MEHATHLCA KaK BCIeICTBHe NpHUpalleHuA dr
He3aBHUCHUMOI IepeMeHHOH X, TaKk U BCIeJCTBUE U3MEHEHUA opMmbl, T. €. Te-
pexolia oT ¢ K (1. llepBoe uaMmeHeHHe ecTh OubdepeHnunan dy, a BTopoe
M3MeHeHUe — Bapuanua dy. Mbl uMeeM, clieoBaTelbHO,

dy = p(z + dr) — ()
u 0y =pi(x) — ().

H3ameHeHue 3HaueHUA HeollpefieNeHHO# GYHRIMM BCle[CTBHE U3MeHe-
HUA GOpMHL He 3aKI0vaeT B cebe ellle HUKaKOH 3ajayul, KaKk He 3aKI04a-
eT B cefe 3amaun M3MeHeHHe 3HAUEHUA HesaBUCHMoOM NepeMeHHoi. MosxHo
MMEHHO IPUHUMAaTh M1000oe u3MeHeHHe (GOpMEL B ¢ TeM BMecTe n100oe u3-
MeHeHHMe 3HauyeHHA. 3ajlaya BO3HUKaeT JHIIL TOIJA, KOI'Ja JOTHHO OLIThH
YKa3aHO U3MeHeHHe 3HaueHUA onpedeennoll o dopMe dyHENHH F' oT gpy-
roii (cogepssameiicA B Hell) HeoNpemeNeHHOW GYHKIUM ¢ — H3MeHEHHe,
BHI3BaHHOE U3MeHeHueM gopmbl 3Toi Nocneqneii pyukuun. Rorpa naxa, Ha-
IIpUMED, IIIOCKaA KpUBaA Heonpedesennol GopMul y = p(x), To dauna Oyeu
ee Memay abcuuccaMu o U X1

ecTh onpedesennand GYHKIUA 3Toi HeolpegeleHHoR GYHKINU. Pa3 npuHa-

Ta onpefeleHHas HopMa KPHUBOIi, MoeT ObITH ceffuac yKazaHo 3HaUYeHHe S.

A ramIoro u3aMeHeHUA GHOPMBI KPHBOH MomeT OBITh ONpefelieHa BapHa-

nuA gauHel gyru 8S. B pnanHom npumepe ¢yHEUMA S comep#uT B cebe
dy

He IpAMO QYHKIUIO ¥, a €€ NepBYIO IPOU3BOAHYIO 4, FoTOpa B CBOIO
X

ouepenb 3aBHCUT oT y. Ecin w = F(y) ecTb olpeneleHHana QyHKOHUA OT
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Heolpe/leNeH ol GYHRINN y = @(x), TO

dF(:
du=F(y+dy) — Fy= —d;f/y)éy

dy "
Iyers u = F |y, 7, ) €CTb ompeleneHHan $yHRUMA OT HeoNpejeleHHO
x
dyuruuu y = o(z). Jaa usmenennii dopmbl GYHKUNK ¢ 3HAYEHME Y W3-

dy dy
MeHfeTCHA Ha 5y WU 3HayeHHe d_ Ha 5d— COOTBeTCTBy}OIHee H3MeHeHHne
i i

3HaueHUA QyHRIOUM u GyeT

d
aF (y d_Z)

dy

a4y
¥ (y’ %) dy
dy + d==.

du= dy dx

d
Bpra?HeHI/Ie 5—y nojay4yaeTcH, COrJIacHO olipeJeleHHIO, TaK:
dz ’ ’

dy _dly+oy) dy _ dby

5d:r o dx de ~ dx’

Takum e o6pasoM Ge3 3aTpyAHEHHA HaXOAAT

d’y oy
@ @ T

IlepeitiemM Temeph K pelledHHio 3agadv. PaccMoTpuM, IIA Kakoil GopMEbI
dyuruumu y = () BoIpamenue

B KOTOpOM

dy d?

nonydaeT 3HaUeHHe MaKCHMyMa WIW MHUHUMYMa, IpUYeM ¢ ecTh Heolpe-
neneHHaf, a F' — onpenenennan ¢yHkuua. 3Hauenue U MoeT USMEHAThCA
TONbKO B cIyYae U3MeHeHHA NPeJIeNoB &g, L1, 100 U3MeHeHHe He3aBUCUMOit
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NepeMeHHOW x, KAk TaKOBOM, 3a NpefelaMH He HMeeT HMKAKOT0 BIMAHUA
Ha U. Ecau 6yneM cunTaTh npefelsl NOCTOAHHLIMHE, TO Ha  HaM Hedero 6o-
dee obpamaTh BHEMaHUA. Ho, KpoMe Toro, 3Hauyenue U U3MeHAETCA TOMLKO
B cilyuae U3MeHeHHA dopmbr GyHRUMH y = ©(Z), BLI3LIBAIOMIETO U3MEHEHHE
3HAYeHUA BETUYHUH:
dy d%y dy d*y
1, de a2 Ha 4y, 5d 5d
Bce namenenue pynkuuu U, koropoe Mbl o6o3HauuM depe3d DU u and
BLIpaKeHHUA YCIOBHA MaKCHMyMa M MHHHMYMa IpUpaBHHUBaeM HYIIO, CO-
crout u3 auddepennuana dU u Bapuanuu 6U. Takum o6pasom, uMeem

DU = dU 4+ 6U = 0.

Mzl Haxo4g”uM IIO3TOMY

T1 Tl
DU:Vld.T}l—ng$0+5/Vd.%':V1d.%'1—V0d$0+/5Vd$:0.
X0 o

Vidxy u Vydzg cyTh 3ech 3/1eMeHTHI, IPUOaBAAIIIHECHA HIH OTHAaAaIoNIHe
NpH U3MeHeHHH NpeleloB.
Janee MbI, cormacHo cka3aHHOMY BbIllle, KMeeM

2
ov = Vst Av gdy  av dy
d dy d-’If dzy d.’I:z
d-= d<d
dz da?

2
?jv& L4V tfjéer d‘; 5d 52y
de dz?

B neasax cokpaijeHud NpUHHMAaeM

s 0s?

Mur noay4daeM Torjga

7 - 2 3
5/de=/<N5y+P1d5y+Pzd 5y+P3d . ) dz.

3
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3/ieck 00630p 3aTpy/IHAETCA TeM, YTO BO BTOpOii, NpaBoil 4acTu ypas-
ddy d?8y
HEHHA BCTpPeYarTCA He TOMbKO 0%, HO U BBIpaMReHHA T Pl
L T
KOTOpPbIe XOTA U 3aBUCAT JPYT OT Jpyra, Ho He B [IOCPe/ICTBEHHO OYeBHI-
Ho#t dopMe. ITOT HeJOCTATOK MOKeT OLITL ycTpaHeEH, eclM MHOIOKpaTHO

OPUMEeHATH GopMyIy

U T. I,

/udv:uv—/vdu.

Torpa monyuaem

déy , apP;
/Pl%dx—Pléy—/%Jydx

d25y ddy dP, dby
/P2 de _P2dx /dm dxdx

dé 2P,
—Pg—y—d—Pzd +/dd dydx wmT. ;.

dz

[locnenoBaTenbHO MPOUHTEr PUPOBAB 3TH BHIPAsKEHHA B JAHHBIX Mpefe-
1ax, Mbl noiayuyaeMm anf yenosua DU = () BripameHnue

0:V1dx1—ngx0+

+<P1—@+ ) 5y1—<P1—@+ ) 5y0+
d . d .

dé dé
+<P2_@_|_...) <_y) —<P2—@+"') <_Z/) +
dz 1 dz 1 dz 0 dz 0

1
apr, 2P, d®Ps
N — .
—|—/< I + I + 1 + dy dx

B 3TOM BBIpameHHH MBI HAXOJHUM I0J HHTErPAIOM ellle TOThKO 4.

31ech WIEHBI nepsoll CTPOURHU He 3a8UCAM OT U3MEHeHUA GOPMBI QYHK-
IIUH, a 3aBUCAT TOJNbKO OT U3MEHEHUA npede.nos. YneHbl NoCIeqYOIUX CTPO-
YeK, 38 UCRIIOUEHUEM TIOCNeIHe, 3aBUCAT OT U3MeHeHUA GOpMbl QYHKIMH
TONBKO y npede.os, a 3HaUKH 1, 2 yKa3bIBAIOT HA TO, YTO AJA 0OMIUX BbIpa-
HMEHUN NOMMHBI OBITH BCTaBIEHbI MpefielbHble Bennunubl. Harkower, Bbipa-
MEHHUe TocneaHel CTPOUKY 3aBUCUT OT U3MeHeHUsA Popmbl GYHRIUU Ha BeeM
ee MpoTA;keHHH. Eciu Mbl 06beTHHHM Bce WIEHBI 3a HCKIIOUYeHHEM UYIEHOB
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noclegHel cTPOUYKHU Moj obo3HaUeHHeM «; — g U 0603HAUKUM BhbIpaxeHUe
B cKOORax mocleJHel CTPOURHM Yeped (3, MbI MOTYyYHUM

Ozal—ag—i—/ﬁ&ydaf:.

o
U3 sToro me ypaBHeHHA clegyeT

a1 — ag = 0, (1)

1

u /ﬂéydm:O. (2)

Zo

Ecnu 661 kamabiii U3 YNEHOB B OTAENRHOCTU He OBLI paBeH HYIIO, TO
oJuH onpegenanca 6el gpyruM. Ho HHTerpan HeonpegeneHHO#l QYyHRIUK He
Mo:eT OBITh JaH mo.ibko 3HaUeHUAMH ee 61u3 npegenos. [loaToMy a4 Toro,

yToOBI BoOOIIE
T

/,85ydx:0,

HeoOX0IMMO — TaK KAk BhIpameHUA dy BO BceM BhIBOJE MPOU3BONLHBI —
yro6e1 3 = 0. Takum o6pasoM, ypaBHeHHEM

dr dz? dz3

2 3
_dP &P, PR @)

onpejenAeTcA TpUpojaa GYHRIMH y = (x), KOTOpaA MpeBpamaeT BhIpa-
menne U B MakCUMyM HIM MHHMUMYM. YpaBHeHue (3) HaigeHo emte Jii-
aepoM. Ilpumenenue me ypaBHeHus (1) ana ompeneneHua QyHKUMHM de-
pe3 ero mpejenbHbIe YCIOBHUA HaijeHo numhb Jlarpanmem. Popma byHE-
uvH y = @(x) onpenendercd, mpasaa, B o0ujes ypasHeHueM (3), KOTOpOMY
OHa JOMMHAa yIOBIeTBOPATEL. Ho B mocnegHeM cogep#UTCA HECKOILKO npo-
U3680.1bHbLX TTOCTOAHHEIX, 3HaUEHHe KOTOPLIX ONpelelnAeTcAd TOINhKO yCIOBH-
AMHE y npegenoB. OTHocuTenbHo o6o3HaueHu# Jellett mpaBunbHO 3aMeuaer,
4TO TOT crnocob oOo3HAUEHHA MepBhIX ABYX uneHoB Vidz, — Vg dzg B ypas-
seund (1), KoTopeiM monbayerca Jlarpanms, HemoclegoBaTeNeH W OH A
npHUpalleHuH Hesasucumol mepeMeHHO NoNb3yeTcA 06GbIKHOBEHHRIMH 000-
3HAYeHUAMH dx1, dxg.
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9. UtoObl BHIACHUTH ynoTpebieHue HalifleHHBIX HaMU ypaBHeHHI, Mo-
npo6yeM oTbickaTh GopMy QyHKIMHM, KOTopafA NpeBpalljaeT BbIpasieHue

xo d 2
‘/ Y

/ 1+<dw) dx

o

B MHHHMYM, T.e. KpaTdaiiyio JUHUI0. 371ech

_ dy
vor ().

Bce BuIpaseHus, kpome

dy
Pl - d;/ - dr 9
Y 2
d% 1+ (ﬁ)
dz

dP
HCUe3al0T B ypaBHeHHH (3) ¥ 3T0 nociaefiHee NoiyvaeT Gpopmy d—l =0, uto
x

o3Hadaet, 4TO Pl, a cjejoBaTeJbHO, U €JHHCTBEHHAA cogep:ramandacAa 3aechb
dy dy

nepeMenHaf BeJIM4YHHa d—, He 3aBHUCAT OT X. HOBTOMy d_ =
Xz T

rge ¢ ¥ b o3Ha4alOT MOCTOAHHLIE BEJIHYHHEL.

IlocToAanubie a, b gom:#kHbI 6LITH ONMpeedeHbl Yepes MpeaelbHble yeilo-
BuA. UTobbI MpAMan nmpoxoiuia yepes TOUKH Xg, Yo U T1, Y1, HEOOXOAUMO,
YTOObI

auny=ar+b,

Yo = azo + b
4
{ Y1 =axy +b )
u ypapHeHue (1) oTnagaet, Tar rak dzo = dx; = 0, dyo = dy1 = 0. Kosd-
2
GUIHUEHTRI 53—1, 5% U T.[. caMM BbinajaioT. TakuMm oGpasoM, sHaueHHA
x

BeJMUHH a U b OIIpeaeNqIAIOTCA HCRIIOYHNTEJNbHO YPpaBHEHHNAMH (4)

Ecan AJaHbI TOJBLKO MMpenelibHble BeJMYHNHLBI Lo, 1, 4 BEJUYHUHELI Yo, Y1
OCTAaIOTCA HeonpeeleHHbIMH, To dxg = dzy = 0 u ypaBuenue (1) moxyvaer
hopmy

T ) =0,
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KakOBOe ypaBHeHHe NMPU MPOU3BONBHOCTH dyg U 1 MOseT ObITH OCyIecT-
BI€HO TOJNbKO Toraa, Koraa ¢ = (. B 3ToM cinydae BbIpaskeHHe TMpAMOi
ecTb y = b; oHa ocTaeTca mapannenbHoit ocH abcluce Ha MPOU3BOILHOM OT
Hee pacCTOAHUU, TAak Kak b ocTaeTcA HeompedeNeHHbIM.

Herpyano 3aMeTHTh, 4To B 06ieM ypaBuenue (1) u no6ounble yCIoBUaA
(B mpHUBe/eHHOM BHIllle TIpMepe (4)) B OTHOIIEHHH ONpeeleHHUA NOCTOAH-
HBIX JAOMOJHAIOT APYT Apyra. /lnAa Toro, 4To6bl BIpaskeHHe

T2 d 2
_ / Y
Z_/y 1+(dm> dx
1

MpeBpaTHIOCh B MUHMMYM, MHTErpallif COOTBETCTBYIOMEro ypaBHenusa (3)

JaeT BbIpakeHHe
z—c' z—c'
=5 ).

Ecnu Z ecTb MUHUMYM, TO U 277 ecTh MHHUMYM W HalileHHafA Kpu-
Baf [aeT NMpH BpallleHUHd OKONO OCH abcluce HAMMEHBIIYIO MOBEPXHOCTH
BpameHuA. MUHUMYMY OT Z COOTBETCTBYET TaKie caMOe HU3KOe MOI0He-
HHe [eHTpa TAMECTH KPUBOil, KOTOPAA MBICIUTCA OAHOPOAHON U THAMENOH.
KpuBas 3ta ecTh, cliegoBaTenbHo, nenHad nuHuA. Onpegenenune MocTOAH-
HBIX ¢, ¢/ TPOM3BOANTCH, KAk paHblile, TPH MOMONIKM TPEANLHBIX YCIOBHIA.

IIpu pemrenun 3agay MeXaHHUKH pAa3MUYalOT TNpHPaANIeHUA KOODPIH-
Hat dx, dy, dz, delicmsumeabHo HACTYNUBIINE B TeueHWe BpeMeHH, U 603-
MoKcHble TIepeMeltienu 0z, 0y, §z, KOTOpPbIe UHOTAA MPUHUMAIOTCA BO BHU-
Manue (HampuMep, B clIydyae MPUMeHEHHA MPUHIIUIA BO3MOMKHBIX TepeMe-
menuit). locaeaune B 0bimeM He Bapualuu, T.e. He H3MEHEHUA 3HAUCHMI,
3aBUCAINME OT W3MeHeHUiH ¢GopMbl Kakoi-HUOGyAb ¢yHKEUMU. TorbKO TOT-
Ja, Korjla Mbl paccMaTpPUBaeM MeXaHHUYECKYIO CUCTEMY, MpeACTaBIAIIYIO
OJHO Hepa3pbIBHOE IleN0e, KaK, HAIPUMeEpP, HUTh, THOKAA MOBEPXHOCTD, YII-
pyroe Temno, #MUAKOCTh, Mbl MOMEM BbIpamkenud dx, 4y, dz paccMaTpuBaTh,
KaK HeomnpejeneHHble GYHKIUU KOOPIUHAT X, Y, Z, © MBI TOT/Ia UMEeM JIeJ0
¢ BapHalUAMH.

He nama 3amavya usnaraTh 34ech WM pa3BUBaTh KakdWe-HUOYAb MaTe-
MaTHueckue Teopud. MbI M0m#HBI 0GCYIUThH CNENHATHHO €CTeCTBEHHO-
HayuyHyI 4YacTh MexaHukd. Ho ucTopuA usomepumeTpudeckoit mpobneMsl
U BapHalHOHHOTO MCUYHCIEHUA He MOTJIa He OBITh 3aTPOHYTA, TAK KaK CO-
OTBETCTBEHHBIE HCCIeTOBAaHUA OKasanu OONbIloe BIMAHUE HA Pa3BUTHE Me-
XaHUKHU. 3yueHre YMIOMAHYTHIX 3/1eCh 3a1a4 HACTOIBKO OGOCTPUIIO B3TIAL
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Ha 6oJlee o6111Me cBOlcTBa cUCTeM BooObIlle U Ha CBOMCTBA MakcUMyMa U MU-
HUMYMa B 0COOEHHOCTH, YTO OUeHb JIeTKO ObLIO OTKPBIBATh MOJ00HBIE CBOMH-
CTBa B cHcTeMax MexaHudyeckux. U meficTBuTenbHO, co Bpemenu JlarpaHnika
OXOTHO BHIpaskaroT 6oJee 001[1e NON0KEHUA MEXaHUKHU B (pOpMe NOJN0AEH Ui
MaKcUMyMa U MUHUMYyMa. ITa CKIOHHOCThL OcTaBajach Obl HEIIOHATHONR JJA
YeJIoBEKA, He3HAKOMOI'0 ¢ UICTOPUYECKUM Pa3BUTHEM HayKH.

2. TGO.TIOFI/I‘-IGCP{I/IG, aHMMHNCTHU4YeCRKRNe 1 MUCTHNYeCRUue
TOYRHN 3DEHHUA B MeXaHURKe

1. KRorpga mbr momajaeM B Kakoe-HUGYAb o6lIeCTBO, B KOTOPOM HIET
pedb 00 o4eHb 6maro4ecTUBOM MYy#e, TO NIOKA MBI He YCJBIIIMM €r0 UMeHH,
HaM HeBOJbHO IPUXOAUT B IOJ0BY TalHBIH cOBeTHUK X WM KaKoi-HUOYAb
rocnogud ¢oH Y, Ho BpAJ AU KOMY-IUOO IPUAET B rojoBy HUMA KaKOIo-
HUOY b cllellMaliCTa-eCTeCTBOMCHbITaTeNA. TeM He MeHee OMUGOUHO OBLIO
6Bl 1yMaTh, 4YTO 3TH HECKOJIbKO HATAHYThIe OTHOLIEHUA Me# Y €CTeCTBEH-
HOHayYHBIM M T€O0JOrMYeCKHM BO33peHHeM Ha MHUpP — OTHOIIeHHA, NOpOH
BBIMBAIOIINECA B O#€ECTOUEHHYIO 60pp0y, — cyllleCTBOBa/M TaKk Be3Je U BO
Bce BpeMeHa. [locTaTOYHO OJHOIO B3IAJAa Ha UCTOPHUIO €CTECTBO3HAaHUA,
4T0Obl y6eAUThCA B MIPOTHUBHOM.

KRoHOAUKTE Me#ay HAYKOH M TeOJOTHEH HUIW — BepHee cKa3aTb —
C IlepPKOBBIO — TeMa, KOTOPOH 3aHUMAalOTCA BecbMa oXoTHO. U neficTBU-
TeJdbHO, 3TO TeMa Goratafd u GmarogapHas. C ofiHOI CTOpPOHEI, pa3BOpavu-
BaeTcA BecbMa 0oraTelii peecTp nperpeneHdii lepKkBU NpOTUB Nporpecca,
a ¢ Ipyrod — BHYMIUTEIBHBIA PAN MYyUYeHUKOB, YKpallleHHbI TAKUMH UMe-
HaMmu, Kak [I:kopaaHo BpyHno u lanuneii, u Kysga enBa He monai, u3GerHys
3TOr0 TOABKO Ojarogapfa dpe3Bbl4aiiHO 6JarONpUATHO CAOMUBIIMMCA YCI0-
BUAM, Takoi OiarouecTHBBIN udedoBek, Kak lewkapt. Ho 3TH KOHQAUKTED
6bp1IM y#e AOCTATOYHO ONMCAHBI U, €Cld O0CTAHABIMBATHCA TOABKO HA HUX,
YeJIOBeK CTAHOBUTCA OJHOCTOPOHHUM, a IOTOMY M HecnpaBeJJuBbIM. Yeio-
BeK JIeTKO Torja NpUuxXoJUT K TOMY B3raAny, OyaTo 6bl Hayka Oblia 3agep-
JKaHa B CBOEM pa3BUTHM MO.AbKO JaBJIeHUEM LIePKBHU U cefiyac #e JOCTUIrIa
6p1 HeoOBIYANHOTO pa3BUTHA, eciad OBl MO.4bKO 3TOrO JaBleHHUA He ObLIO.
BepHo, KoHeuHO, TO, UTO O0pb6a HAaY UHBIX Ucc/leloBaTeleit IPOTUB Uy A0i
BHeNIHeH cUJbl He Oblila He3HauuTeldbHa. B »Toit 60ph6e epkOoBbL He Opes-
raja Take HM OJHUM CpelCTBOM, KOTOpoe Morio Obl OBeCcTH K nobepe,
U oHa OblIa NpHU 3TOM BroMcTHYHee, OecnomagHee U Oojee #ecTOKa, 4eM
KakafA Obl TOo HU ObLIO Apyrafd noiauTudeckad naptufa. Ho He maryo 6opb-
6y 3TUM HayuyHBIM HCCJeJOBaTeNAM IPUXOAUIOCE BECTH C cOOCTBEHHBIMU
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TpaJUIMOHHBIMHU HJIeAMH, U UMeHHO ¢ TeM Iipepaccy KoM, OyATO Bce clle-
IyeT paccMaTpUBAaTh ¢ TeoJord4yeckoil ToukH 3peHus. Tonbko Mano-niomany
4 Me[JIeHHO 3TOT IpepaccyNok ObLI IpeoioJeH.

2. lIpegocTaBUM clloBo aKkTaM U clleaeM IpeBapUTeNbHO HECKOIbKO
JAUYHBIX 3HAKOMCTB.

Napier, usobperaTenb norapupmMoB, CTPOrMi NyPUTAHMH, HHUBIIHH
B XVI cToneTu, 6611 Mex# Iy NPOYHMM PEeBHOCTHBIM TeosnoroM. OH myckanca
B 4Ype3BbIYaliHO cTpaHHble yMo3peHuA. OH Hanucal HUCTONKOBaHUe AlloKa-
JuIcHca ¢ NMPONO3ULUAMU U MaTeMaTHUeCKUMU JAokasaTelnbcTBaMu. IIpo-
nosunuA 26, HanpuMep, yTBep#ilaeT, UYTO Nana aHTUXPHCT, NIPONO3ULUA 36
YUHUT, 4TO capaHya 3To TYPKM U MaromeTaHe U T. 1.

B. Mackans (XVII cToneTHe), 0UH U3 caMbIX T€HHAIbHBIX MBICIUTE-
Jeil B obnacTd MaTeMaTUKU U (DU3UKY, ObLNT Upe3BLIYAiHO OpTOMOKCcaleH
1 O6onbmuM ackeToM. HecmoTpsa Ha cBoil MArkuii xapakTep, oH B Pyane
0 UCKpeHHeMYy yGe#/IeHUIO JIoHeC Ha OfHOTO yuuTela ¢punocoduu, Kak Ha
epeTura. Heuenenue ero cecTphl IPUKOCHOBEHUEM K OJHON PeJIUKBUU IIPO-
13BeJio Ha HeTo cUJIbHOe BIleyaT/leHde, U OH YBUJel B 3ToM 4yfo. Ecnu u He
IpufaBaTh BceMy 3ToMY OO/bIIOro 3HauYeHUA, IOTOMY UYTO BCA €T0 CeMbA,
CK/IOHHafA K PeJUTHO3HOMY 3KcTa3y, Oblia B 3TOM IIyHKTe BechMa cinaba, To
Bce e JHOCTaTOYHO U JPYyTrUX NpPUMepoB 3Toro poja. I'myGokas penuruos-
HocTh Ilackansa o6Hapy#uiach B ero pellleHUd COBEPIIEHHO OTKa3aTbes OT
HayKH{ U [OCBATUTDH BCIO CBOIO #U3Hb XpUcTUHaHCTBY. Horja on Hyspancs
B yTellleHUHU, OH roBapyBal 0ObLIKHOBEHHO, UTO OH MOeT 0OpecThb ero Tolb-
KO B yueHUU XpHUcTa U YTO BCA MYAPOCTh MHUpa He MOMeT IPUHECTH eMy
HUKaKoii Nonb3bl. YTo OH cepbe3HO OTHOCUICA K lelly obpalleHUA epeTUKOB,
mokasbiBaoT ero «Lettres provincialesy («IIpoBuHnHAanbHbIE IHUCBEMay), e
OH I'OPAY0 BocCCTaeT NPOTHUB yrKacalollUX XUTpPOCIIeTeHUi, IPUAYMaHHBIX
JZorTopamu CopOOHHEI clielalbHO /A NpecieloBaHUA AHceHUcTOB. OUeHb
yAUBUTeNbHa Nepenucka Ilackana ¢ pa3aiMYHBIMU TeoloraMH: ¢ HeMalbIM
yAUBIeHUeM MBI MoOMeM B HHUX 4YdTaTh, Kak Ilackanb B oJHOM U3 3THUX
nuceM caMbBIM cephe3HBIM 00pa3oM obcy#iiaeT BOIPOC, MOKET IU U 4epT
TBOPUTH 4YyHeca.

OtTo don I'epuke, uzobperaTenb BO3AyLUIHOIO Hacoca, B caMOM Havale
cBoelf KHUTU, oOHApOJOBaHHON Becero JeT JBecTH TOMY Ha3sajl, 3aHUMaeTCA
uyygom Hucyca HaBuna, koTopoe oH nhITaeTes corjacoBaTh ¢ cucTeMoit Ko-
nepHuka. U Brepeau ucciegoBaHUif OTHOCUTENIBHO IIyCTOTO IpOCTpaHCTBa
1 OTHOCUTENLHO NPUPOABLI BO3AyXa Mbl HaXoAUM Yy Hero BOIPOCHI O Mec-
Te Heba, aga U T.A. XoTA I'epuke U NbITaeTcA pa3pelldTh 3TH BOIPOCHI IO
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BO3MOMHOCTH pasyMHO, TeM He MeHee BHJHO, CROITLKO OHH 3aCTaBIAIOT €ro
3a/lYMBIBATHLCA, 8 MEKAY TeM 3TO Te camble BOIPOCHI, HAJl KOTOPHIMK B Ha-
cToAllee BpeMA 00pa3oBaHHbIi Teolnor W He 3agymaeTcA. A Benb B ['epuke
MbI KMeeM Tiepe]] co00il YenoBeKa, AUBLIEro mocie pedopMaiuu.

N HepioTon He HAXOAMI HHU#E CBOET0 JOCTOMHCTBA 3aHMUMAThCA 00'b-
AcHeHWeM Amoranuncuca. O TakMX Bellax TPYAHO GbITO ¢ HUM TOBOPHUTb.
Korna lanneit oana# bl 00o3BOIUN cebe KAKYIO-TO MIYTKY 10 MOBOAY TeOJO-
rMyeckUx cnopoB, Hei0ToH, paccka3biBaloT, KOPOTKO OTpe3an eMy cliefyio-
KM 3amMedanueM: «fl usyvan 3TH Belld, a Bbl HETY.

Ha Jleit6nuiie, usoGpeTatelie Ty 4iliero MUpa U MpeaycTaHOBIeHHOM rap-
MOHHH, Ybe U306peTeHHe HALLI0 3acHy#EeHHYIO OlleHKY B CMeIIHOM ¢ BUAY,
HO B JAeficTBHUTeNbHOCTH Tr1y6oKo cepbhe3HoM ¢unocodckom pomatne «Ran-
aum BonbTepa, HaMm HeT HagoGHOCTH ocTaHaBAMBaTheA. OH 6bll, KAk U3-
BECTHO, OYTH B TAKOH e Mepe TeoloroM, Kak ¢uiocodoM U ecTeCTBOUC-
nbITaTeNneM.

O6patumcna k yuyenomy XVIII cronetusn. B cBoux «[lucbmax K Hemell-
Kol mpuHIleccey Jitnep cpeau BOMPOCOB eCTECTBEHHOHAYYHBIX 06CYHAaeT
Y BONPOCHI Teonoruyeckue u ¢unocodpcrue. On obcy#iaaeT BOMPOC O TOM,
KaK TPYAHO BBUAY MMONHOTO pa3iUuMA MEH/Y TeloM U IyXOM — pasinndue,
KOTOpOe He BHYIIAeT eMy HMKAKMX COMHEeHHMIl — MOHATHL B3auMojeiicTBHe
oboux. IIpaBaa, eMy He oueHbL HpABUTCA M CHCTEMa OKKa3MOHATU3Ma, pas-
BuTan /lekapToM U ero mocieAoBaTelAMH — cUcTeMa, o kotopoit bor pia
KaJI0T0 HaMepeHHUd IYIIU OCYyIIecTBIAET COOTBETCTBYIOIee IBHKEHHE Te-
na, u6o Aylia caMma He B COCTOAHMHU 3TOro chenatb. OH He Ge3 0CTpOYMHUA
OCMeHMBaeT TaKe U MpelycTaHOBIGHHYIO TapMOHHIO, I0 KOTOPO# OT Beu-
HOCTH CYIIECTBYET coriacue Me;kay JBHMEeHHAMH Tela H HaMepeHUAMH 1y-
M, XOTA Me#AY TeNOM U AYLION HeT HUKAKKMX CBA3EH, KaK CYIIeCTBYeT CO-
riacue Memay ABYMA Pa3sNUUHBIMH, HO C PaBHBIM XofioM yacamu. OH 3ame-
4yaeT, YTO, COTNACHO 3TOMY BO33PEHHUIO, COBCTBEHHOE er0 TeNo B CYIIHOCTH
CTONb e Uy#IA0 eMy, Kak Telo KaKoro-HuGyahL Hocopora B Adpuke, KOTO-
poe B Tako# e Mepe MOrio 6bl GBITH B IPEyCTAHOBIGHHON rapMOHHHU € €TI0
ayuoit. [locnymaem ero camoro. B To Bpemsa mucanu moYTH UCKIIO YUTENBHO
mo naTbiny. Ecnu karo#-HuGy Ib HeMelKUH Y YeHbIl X0Tel 0co6eHHO CHU30MH-
TH ¥ HCATh MO-HEMEINKH, TO OH mucan mo-dpaHnysckn: «Si dans le cas d'un
déreglement de mon corps Dieu ajustait celui d'un Rhinoceros, ensorte, que
ses mouvements fussent tellement d’accord avec les ordres de mon ame, qu’il
levat la patte au moment que je voudrais lever la main, et ainsi des autres
opérations, ce serait alors mon corps. Je me trouverais subitement dans
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la forme d’un Rhinoceros au milieu de I’Afrique, mais non obstant cela
mon ame continuerait les mémes operations. J’aurais également I’honneur
d’écrire & V. A., mais je ne sais pas comment elle recevrait mes lettresy.
(«Ecam 6b1 B ciyvae wakux-auGo HapyleHHit B MoeM Teie Bor cmasan ux
¢ HapYUIEHHAMH B Telle KaKoro-HUGY AL HOCOPOTa, eClH OBl IBHAEHUA ITOr0
nociegHero GLIIM HACTONLKO CBA3AHLI ¢ IBUMEHHAMM MOE# OyIIH, YTO OH
nogHuMain Obl Jamy B TOT MOMEHT, KOT[a fl Moelalo NOJHAThL CBOIO py-
Ky, ¥ Tak 06CTOANO GbI J€J0 CO BCEMM APYTHMHM ONEpPanuAMH, TO 3TO ObLIO
Gl Torma MouM TelloM. fl Gbl oKasancA BHE3alHO B TEJe HOCOPOra MoCpean
Adpurm, Ho, HECMOTPA Ha 3TO, MOA AyIIa Npoaoimaia Gbl Te e omnepa-
nuu. fI mpogonman 661 UMeTH YecTh nUcaTh Bamemy BonicouecTBy, HO A He
3HAI0, KAK BbI MOJAyYann ObI MOM OHchbMay). Tak M RameTcH, 4To Jinepy
BIpYT 3axoTeloch pas craTh BoabTepom. H Tem He MeHee, HecMOTpA Ha
TO, YTO OH CBOEH KPHUTHKO NoMagaeT B caMylo CyTh JeNa, B3auMOoJeiCcTBHE
MeMIy TeloM M OyInoit ocTaeTcA AnA Hero uyygoM. H Tem He MeHee oH npH
MOMOIITM BechMa GOIbLITHX cOGU3MOB OTAENbIBAETCH OT BONpoca 0 cBoGojie
Boau. YTo6KI maTh mpeAcTaBlIeHHe O TOM, KaKHEe BONPOCLI MOT B TO BpPeMA
o6CyM/IaTh eCTECTBOMUCILITATEND, 3aMETHM, YTO Jitiep B cBoux «[luchMaxy
no ¢usure o6CymaaeT BONPOCH O NPHPOJE OYXOB, O CBA3H MEMIY TEIoM
U Oy10it, 0 cBo60Ie BOIH, O BIMAHKE CBOGOIbLI Ha COOLITHA B MHPE, O MOJHT-
Be, 0 PU3MYECKOM M MOPANLHOM 3Jie, 00 HCIPABIEHHH T'PENIHUKOB ¥ TOMY
nogoGHLIX Bemax. U Bce 3To COOEPMUTCH B TOM CaMOM COYMHEHHMH, B KO-
TOPOM MbI HAXOJHM TaKoe MHOMECTBO ACHLIX QM3UUYECKHUX HAeH M Takoe
IpeKpacHoe U3J0MEHHE NOTHKH C IOMOIIBLIO KPYToB.

3. YaoBonbcTByeMcA TMOKyJa 3THMH IpuMepaMu. MBI ¢ HamepeHHeM
BhIOpaly TaKue, KOTOpPbIE KACAIOTCH nepeviz ecTecTBoMcHbiTaTeneit. Bee
TEOJOTMYECKOe, KOTOPOE MBI HANLIH Y 3THX MYy#eid, COCTABIAET YacTh MX
caMoit COKpOBeHHO# YacTHOMN Mu3HM. OHKM OTKPOBEHHO PacCKasLIBAIOT HAM
0 BElllaX, 0 KOTOPBLIX PacCKa3LIBaTh OHH BOBCE He 0GA3aHLI, O KOTOPLIX OHH
MoOTIH 66l yMondaTh. To He 4y Ible, HABA3aHHBIE UM B3TIAALL, 3TO COGCT-
BeHHOe MX MHeHHe. OHM He UYBCTBYIOT ceGH MOJaBJeHHLIMM, CTECHEHHI-
MH Teosnorueit. B Takom ropoge u mpu Tarom gBope, rae #HiIH JlameTTpH
1 BonbTep, ditnep He UMl HUKAKKMX OCHOBAHHH CKPLIBATH CBOM YOeMm IeHHA.

ITo HaleMy COBpEMEHHOMY MHEHHIO 3TH YUYEHbIE JOMMHLI GLLTH GBI, 110
MEHBIIEH Mepe, 3aMeTHTh TO, YTO BONPOCHI 3TH BOBCE HE OTHOCATCH TY-
Ja, Tlie OHM MX 06CYMIal0T, YTO HTO BOBCE HE BOIPOCH €CTECTBEHHOHAY Y-
arle. Ho xoTA 3To npoTHBOpeYre Mem oy TPaguIlMOHHLIMH TEO0J0rHYECKUMHU
U CO3JAHHBLIMH MMM CAMHMMHM €CTECTBEHHOHAYUYHBLIMH YOEMIEHHAMH H NIPO-
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U3BOAUT Ha Hac CTpaHHOe BIedaT/eHue, HUUTO He JaeT HaM IpaBa u3-3a
9TOr0 MeHbLIE YBaMaTh 3TUX YUeHBIX. 160 UMEHHO 3TO U AOKa3BIBaeT BCIO
OFPOMHYIO CHIY UX yMa, UYTO, HECMOTPHA Ha OrpaHUYeHHbIe BO33PEHUSA CBO-
€ro BpeMeHH, OT KOTOPBIX UM He CY#AeHO GhIIO COBEPIIEHHO OTAelaThCH,
UM Bce e yJaloCch HACTONLKO PACIIMPUTh CBOH KPYTo30p U MOMOYb HaM
CTaTh HA TOUKY 3peHUA Golee cBOGOIHYIO.

YenoBex GecnpUCTpacTHBIH He YCOMHUTCA B TOM, YTO 3I0Xa, HA KOTO-
PY1O IPUXOAUTCA IMIABHBIM 06pa3oM pa3BUTHE MeXaHUKH, OblIa HacmpoeHd
meoaozuiecky. Bece cBoAMIOCH K BONpocaM TeONOTMUYECKMM U Ha BCE ITH
BONpOCKHI UMenu Bauanue. Het noaTomy HHYEro youBUTEAbHOTO B TOM, YTO
He ocTajzach cBOGOAHOM OT 3TOr0 BAUAHUA U MeXaHWka. Bauauue sToro Teo-
JTOTMYECKOT0 HACTPOEHHUA CTAHET ellle 3aMeTHee, eClId Mbl OCTaHOBUMCH Ha
noApo6GHOCTAX.

4. Bauauue antuytoro mupa uepes ['epona u Pappus’a 6110 0TMeueHO
yie B npeapigymeit rnase. [anunea Mbpl HaxoguM B Havane XVII ctone-
THA 38HATBIM BONPOCAMH O KPENnocTH (CONPOTUBIEHWH) MaTepuanoB. On
NOKa3bIBaeT, UYTO IOJAble TPYOKU OOHApPYMKHUBAIOT GOMblIee CONPOTHBIEHHE
crubaHuio, YeM MacCHBHBIEe CTEPH#HU PABHOH JIMHBI U PABHOTO MaTepHaija,
U NOJAb3YEeTCA 3TUM (HaKTOM NO3HaHUA A1A 00bACHEHUA GOpM KocTell y #u-
BOTHBIX, KOTOPhie OGBIKHOBEHHO GhIBaIOT MOAbIMH. CylecTBylolee 3ech
OTHOIIeHHe HEeTPYAHO HArJAAZHO MNpeACTABUTh IPH NOMOIIM ABYX IHCTOB
fyMaru, U3 KOTODPBIX OJUH CJIOMeH IUIOCKO, a JpPYroiff ckataH B TPYOKY.
B cayuae ropusoHTanpHoil 6aaKku, YKpeNIeHHOH ¢ OJHOH CTOPOHBI, a ¢ ApY-
roiff Harpy:eHHO, MO#HO, He YMeHbIlaAd ee KPENoCTH, CIelaTh HArPyHeH-
HbIff KOHEIl TOHbIIE W TeM BbITaJaTh Ha MaTepuaine. ['anuneit onpegendeT
¢opMy GanKku ¢ paBHLIM CONPOTHBIEHHEM B Kam oM NoNEpPeuHOM paspese.
Haxonen, oH 3aMedaet elle, 4T0 reOMETPUYECKH NOJOOHBIE }UBOTHBIE, HO
BechMa pPa3luYHOH BelUUYUHBI, OTBeYalu Obl 3aKOHAM KDPEINOCTH B BechMa
HEpaBHOH Mepe.

@opMbl KocTel, NepbeB, cTebaell U APYTUX OpraHuvecKux oGpas3oBa-
HUH, 70 MeabYafIluX N0APOoGHOCTEH LenecooOpa3Hble U AefiCTBUTENbHO CIO-
coGHbIe IPOM3BECTH I'MyGOKoe BrieyaTieHHe Ha 06pa3oBaHHOrO HabmogaTe-
Jfl, MHOTOKPATHO NIPUBOJMINCH U A0 HACTOALIEr'0 BpEMEHH IPUBOJATCA B J0-
KaszaTelbCTBO NPOABAAOMelicA B npupoje Myapoctu. PaceMoTpum, Hanpu-
Mep, nepo nTunbl. CTBOJ ero ecTh Nnojiasd TpyOKa, TOMMMEA KOTOPOi yObIBa-
€T K CBOGOAHOMY KOHLY, U, C1eJ0BaTelbHO, TEN0 PABHOI'O CONPOTUBIEHHUA.
B xamjoii BeTouKke nepa NOBTOPAIOTCA B MaloM Te #e oTHouweHnuA. [loTpe-
foBanuch Obl 0OYEeHb 3HAUUTENbHBbIE TEXHUUECKHE NO3HAHUA, YTOOBI TOMBKO
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BOCIIPOM3BECTH TaKoe IIepo BO Bcell ero neldecooGpa3HoCcTH, He TOBOPA Yike
o ToM, 4ToObl u3o6pecTu ero. Ho Ham He ciegyer 3aGbiBaTh, UTO 3aja-
Yya HaYEHM He TOJAbKO U3YMIATHCHA, HO U HcclefoBaTh. OOMeU3BeCTHO, KaK
NBbITAeTCA Pa3pelluTb 3TH Bolpockl JapBHH coraacHo cBoedl TeOpPUH NpH-
cnocobaenua. B Tom, uto pemenue HapBuHaA M0AHOE, MOHO YCOMHHUTBCH;
coMHeBaeTcA B 3ToM caMm Japeud. Uto Morau 65 AaTh Bce YCIAOBHA CPebl,
ecau OBl He OBLIO HUYEro, UTo roiem npucnocodaatscA? Ho B ogHOM He
MO#eT ObITh COMHeHHA: TeopuA JlapBHHA eCTh NepBaA cepbe3HafA NOMNBIT-
Ka 06paTUTbCA OT T'OJIOT0 U3YMJEHUA Nepe]l OpraHuUYecKoi NPUPooil K ee
HCCIeJOBAHUIO.

Hnen Pappus’a o Aveifkax nuea KUBO oOCy#JaeTcA ellle B Tede-
Hue XVIII ctoaetusa. B cBoem counnenun «Ueber die Nester der Thiere»
(«O rHe3nax MUBOTHBIX»), oGHapogoBanHoM B 1867 rogy, Wood paccrassi-
BaeT cledyIomyio uctopuio: «Mapaabau 6pocuiack B riiasa UpesBbluaiiHad
NPaBUWIBHOCTE B YCTPOICTBe AYeek y nmued. OH M3MepHs yribl poMOOBU]-
HBIX TpeIeAbHBIX MOBEPXHOCTEN UX U HalleJa ux paBHbiMU 109°28" u 70°32’.
Y6emaeHHBIA B TOM, YTO 3TH YIVIbI JO/KHBEL HAXOAUTHCA B CBA3H C IKOHO-
Mueli Aveliku, PeoMIop nonpocusa MmaTeMaTuka KeHura BoIYUCINTE TY Gop-
MY IIECTHYTOAbHOTO OrPAaHUYEHHOI'0 TpeMA poMGaMH cocyja, B KOTOPOi
BelUvai il 06beM cOBNAJaeT ¢ HAUMeHbIIeH NOBEPXHOCTHIO. PeoMiop no-
JAYYWI OTBET, YTO YTkl POMBOB A0MMHEL GbITh 1A 3Toro 109°26’ u 70°34’.
Tarkum oGpa3oM pasHHIla cocTaBifla He Oojee AByX MHUHYT. Makiaopad,
He YIOBIETBOPEHHBIH MOMYyYeHHbBIMHU Pe3yIbTaTaMH, MOBTOPHI U3MepeHUA
Mapaabau, Halledl WX NPaBUIBHBIMH U NPH NOBTOpPe Bbluucienuii Kenura
HalleJ OWMOKY B Jorapudmax, KOTOPBIMH NMOJAb30BAJICA 3TOT NOC/eIHUIA.
Tarum o6pasoM, He MHUelbl, 8 MATEMATHR OLIUOCA U MUeJdbl NOMOrIN HAlTH
aTy omubry». KoMy u3BecTHO, Kak U3MEpPAIOTCA KPUCTAIIBL U KOMY CIy-
YaJloch BUAETh AYEHKHU MUel, UMEIONIHe JOBOJILHO II€POXOBAThIe H MaTOBBIE
NOBEPXHOCTH, TOT YCOMHUTCA B TOM, UTOGBI MOMHO GBbLIO NPU U3MEPEHUU
9THUX fAYeeR JOCTHYb TOYHOCTH B JBe MUHYTHL. HcTopua aTa, cileJoBaTelb-
HO, €CTh He UT0 WHOe, KaK filaroHaMepeHHaf cKaska MaTeMaTuka. R Tomy
Ke U3 Hee HUYEro W He ciejfoBalo Gbl, ecad Obl OHa U Oblia BepHa. Me-
Ay NPOYUM 3aMeTHM ellle, YTO 3ajJada MaTeMaTHUecKHd ObLia IOCTaBJeHa
CIUIIKOM HEIOJHO, YT00bl MOMHO OBLIO CYAUTh, B KAKOWH Mepe ee pellin
MYebl.

Hneu I'epona u Pepma o0 IBHKEHUH CBeTa, U3JI0KEHHBIE B NPEIBIAY-
meil riaBe, NOAYUYUIN TOTYAC e TeoJOTHUYECKYIO OKpacRy y Jleiibuuna u
CBITPald, KaK Mbl Yike YNOMHWHaIWU, BBIJAIOMYIOCA Poib B Pa3BUTHH Ba-
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puaLHoHHOro UcuHcleHUA. B nepenucke Jleli6Huna ¢ Horannom BepHyun-
14 HeOJHOKPATHO 3aTparuBalucCh PAJOM C MaTeMaTHUeCKMMH BOIpocaMu
U BOIIpOCHI Teonoruyeckde. Hepeako 3iech peub ujaeT U B obpasax, 3auM-
cTBOBaHHBLIX W3 Bubnuu. Tak, Hanpumep, JleltbHun roBopuT, uTo NpodreMa
OpaxHUCTOXPOHBI NPUTATHBANA ero, Kak AGIoKko EBy.

MonepTion, u3BecTHLIH npe3ugeHT Bepiaunckoft ArageMuu U no6u-
Menl @puapuxa Benukoro, gan HOBBLIN TOTYOK TeONOIMUECKOMY HalpaBie-
HUIO B ¢U3HKe [IpOBO3I/alleHHeM CBOero IpUHIHMIA HaUMeHbIUero gefct-
BuA. CounHeHHe, B KOTOPOM OH BEICTABUJ U IIPUTOM B BeChMa HeOIllpe/lelleH-
Holl (hopMe cBoit npuHUUN, obHapYHUBaeT Golblloe OTCYTCTBUHE Y aBToOpa
MaTeMaTH4eCKO# AcHOCTH. B 3ToM couMHeHUH OH 0ObABNAET CBOR NPUHLIUI
TeM, YTO HaulyulluM o6pa3oM coOTBeTCTByeT MyapocTH TBopua. Momep-
Tiou obnagan 6iaecTANIMM, HO He rTy60kUM yMoM. OH Bcerja HocUlcA ¢ pas-
IUUYHBIMHU CMeJLIMHU INTaHAMHU: TO OH IIpejijlaraln oCHOBaTh I'OpPoj, B KOTOPOM
roBOpUIH ObI TOJALKO IO 1aTBLIHU, TO BHIPHITH B 3eMie O0JILLIYIO ITyGORYIO
AMY, 4TOOLI HaliTH TaM HOBLIE BellleCTBa, TO 3aHATHCA NICUXONOrMYeCKUMHU
HcclIeJoBaHUAMU, OCHOBAaHHLIMM Ha [JefCTBUU ONMyMa U aHaTOMUPOBaHUHU
o6e3bfAH, TO Npeanarai o6bsACHATHL 0Opa3oBaHye 3apo/ibIlia IIPH [IOMOIIH CH-
bl TAToTeHUA U T. . OH noaBepraicA pe3Koil KpUTHKe co cTOpoHLl Bonb-
Tepa B kuure nocneauero «Histoire du docteur Akakia» («HMctopus norropa
ARarHf») — KHUTe, IPUBe/LIeH, KAK U3BECTHO, K paspuiBy Memay Ppui-
puxoM U BonbTepoM.

IIpunuun MonepTion cKopo Hcye3 GbI ¢ TOPU30HTA, ecld 6Ll Jitnep He
ucnonb3oBan ero. Kak uenoBek, MOUCTHHe BhIAAIONIMIICA, OH OCTABUI Ha3Ba-
HHe NpUHIUNa, MonepTion IpeocTaBUlI claBy U300peTeHUA ero U, BIOHHB
B Hero Apyroe comep:aiue, cieial U3 Hero IPUHIUI HOBLIX, AefiCTBUTENL-
Ho monesHrwlil. Uto ayman MonepTion, TpyJHO BBIACHUTEL € JOCTaTOUHOI
fAcHocThio. Ho uTo mymaer Jitnep, Jerko nokasaTh Ha NPOCTLIX IpUMepax.
Ecau rakoe-HUGYAbL Telo BhIHy#JeHO GbIBaeT ocTaBaThCfl HAa TBepAoi Io-
BepPXHOCTH, HalpUMep, Ha IIOBePXHOCTH 3eMHOr0 Liapa, To NnojJ JeldcTBUHEM
TONYKa OHO [BHIKETCA TaK, UTO NYThL ero OT HavalbHOH A0 KOHe4YHOH ero
TOYKH €CTh IIyTh KpaTuaiimuii. BcAkuil Apyroi nyTh, KOTOPBIA MbI IPUIIH-
canu 6b1 Tely, 6611 ObI ANTMHHee U Ipojoianca Obl gonblie. [[pUHIUI 3TOT
HaxoJUT NpUMeHeHHe B T€OPUHU BO3AYLIHLIX U BOAAHLIX TeueHUit Ha 3eMHOMI
noBepxHocTU. Teonoruyeckyio ToURy 3peHuf Jiinep coxpauuia. OH roBopuT,
YTO MOKHO OGBACHATHL ABJIEHUA He TONBKO U3 GDU3UUECKUX NPUYUH, HO U U3
yeau ux. «Tar Kak ycTpoiicTBO Bcel'o MUpa — Haubollee CoBeplleHHOe U Tak
KaK OHO MCXOAMUT oT MyJpeiimero TBopua, To HUYero He IPOUCXOJUT B MU-
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pe, U3 Yero He BLITeKaIo 6l ACHO KaKkoe-HUBY AL CBONCTBO MakCUMyMa WId
MHHHMYMa; M03TOMY He MOKeT ObITh COMHEHHA B TOM, 4TO Bce AeiCTBUA B
MHpe MOTYT GBITH METOJOM MaKCUMYyMa U MUHUMYMa BbIBeJIeHbI U3 1eJei,
KaK M U3 caMuX AeilCTBYIOMMUX NpHUMHy.t

5. Ilom BaMAHMEM TexX ke TEONOTMYECKMX MAed pPa3BHIKCL M OCHOB-
Hble NpPeACTaBIeHHA BCEro COBPEMEHHOI0 eCTeCTBO3HAHUA, KAKOBBI Ipe-
CTABJIEHUA 0 HEM3MEHHOCTH KOJMYeCTBA MAaTepUH, 0 HEU3MEHHOCTH CYM-
Mbl JIBUKEHMA, 0 HepaspyMUMOCTH paboThl WK 3Hepruu. [loomuio um
Havalo ynoMAnyToe yike Bbliie uspedenue Jlerapra B «Ilpunnunax duio-
coduuy, COrJacHo KOTOPOMY COTBOpeHHbIe M3HAayYajla KOJAMYeCTBO MaTepHH
M KOJMYECTBO [IBMKEHHUA OCTAIOTCA HEM3MEHHDLIMH, UYTO OJHO COBMECTHUMO
¢ noctofncTBoM TBopua mupa. IlpefcraBielye o TOM, Kar cleJyeT UCUUC-
JATH CYMMY JABHKEHUA, MOJABEPTIOCH OYeHb 3HAYMTENbHBIM H3MEeHEeHUAM
ot Jlerapta fo JleiiGuuiia U BIOCIeACTBUH y UX NocJdefoBaTeeil, U Tak mo-
CTeNeHHO BO3HUKIO TO, YTO B HACTOfIee BPeMA HOCUT Ha3BaHHUe «3aKoHA
coxpanenus sueprumy. Ho Teosorumveckuit gon ncyesan AuinbL BecbMma Io-
ctenento. Heb3fd oTpUIIATE TOT0, YTO Jiaze U B HACTOALIee BpeMA HalIeTCA
He OJIUH eCTeCTBOUCIBLITATENb, ObieKalommil CBoeil MUCTHUKON 3TOT 3aKOH
COXpaHeHUA SHePTUH.

B teuenue Bcex XVI u XVII cToneruit go rouna XVIII croreTus cy-
I[eCTBOBaIA CKIOHHOCTE YCMATPUBATh Be3Jie, BO BceX GU3HUYECKHX 3aK0HAX,
oco6biit mopagok TBopia. Ho oT BHUMaTelbHOro HAGAIOAATENA He YCKOIb3-
HeT NocTeleHHoe BUAOM3MeHenHe B3raagaoB. B To Bpems, kak y exapTa
u Jleitbruna gusuMxa 4yacTo nepemelnana emie ¢ TeoJOTHeH, 103/Hee ACHO
HaMevaeTCA CTpeMileHue, NpaBja, He COBCEM YCTPAHUTh BCe TeOJNOrHYec-
Koe, HO OTJeINTEL ero oT Guanveckoro ucciegoBanna. llepBoe nepeHocHTCA
K HavyaJly WM K KOHIIY $u3KuUeCcKoro uccienoBanua. Teonoruueckoe no Mepe
BO3MOKHOCTH CTApalOTCA CKOHIEHTPUPOBAThH HA MOMEHTE TBODEHUA MHpA,
4T06bl BO BCEM OCTANbHOM OYHUCTHTL MECTO A PUIUKH.

H Bort B ronne XVIII cromerna HacTynua noBopoT. C BHemHeH CTOPOHHI
3TOT MOC/JEJHUN KameTCA CTPAHHBIM M Kak Gbl BHE3alHbIM, HO 10 CYLIeCT-
By OH IpeJCcTaBlIfeT JHUIL Heo6X0AUMOe CIe/CTBHe M3 HAMEUYEeHHOro Ve
xofa pasBuTuA. B oanoil cBoeit toHomeckoit paGote Jlarpamm HonbITalncHA

1Quum enim mundi universi fabrica sit perfectissima, atque a creatore sapientissimo
absoluta, nihil omnino in mundo contingit, in quo non maximi minimive ratio quaepiam
eluceat; quam ob rem dubinm prorsus est nullum, quin omnes mundi effectus ex causis
finalibus, ope methodi maximorum et minimorum, atque feliciter determinari quaeant,
atque ex ipsis causis efficientibus. («Methodus inveniendi lineascurvas maximi minimive
proprietate gaudentesy, Lausannae, 1744).
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o6ocHOBaTh BCIO MeXaHUKY Ha 3HjepoBoM NMpPUHIHUIIe HAUMeHbIlIero AedCT-
BHA. BblMyckas To #e couMHeHUe B HOBOIT 06paboTKH, OH 3afABIAET, UTO OH
#eqnaeT COBEPIIEHHO OTBJCYLCA OT BCEX TEOJOTHYECKUX U MeTa(pu3nIecKuX
YMO3pEeHHUH, KaKk BecbMa PUCKOSAHHBIT U HAYero olllero ¢ Haykod He UMe-
fomux. OH BO3BOAUT HOBOE 3aHHE MeXaHUKHU Ha JPYToil OCHOBe, U HU OAMH
CMENHATUCT He MOMEeT OTPULlaTh MPpeUMyllecTB nociaeanero. Bee nocaeayio-
M€ BbLAAIOIIUECA €CTeCTBOUCTbITATEN IPUMKHYIHU K B3raaLy Jlarpansa,
U 3TUM B CYIIECTBEHHBIX YepTax ONpeaeaudoch COBPEMEHHOE OTHOIIEHHE
Mem a1y hU3nKoil U Teosoruen.

6. Tarxum o6pasom, norpeboBajoch NOYTH TPH CTOJETHUA, UYTOOLI
B3TJAM, UYTO TEOJOTHA U eCTeCTBO3HAHHUE JIB€ BEllM pa3jiuyiHble, pa3BUJICA OT
NePBLIX CBOUX 3apojbliieit y KomepHuka o moiaHoit ficHocTH y Jlarpansa.
Heab3a ogHako mMpH 3TOM OTPHUATL TOTO, YTO BelUYyaflliuM yMaM, KakKUM
6b11 HeroToH, ncTuHa 5Ta Beeraa 6blia AcHa. HecMoTpsa Ha Bero cBoto riay6o-
KYI0 pelUruo3HocTh, HblOTOH HUKOTJa He CMelnBal TeoJOTHU ¢ BOMpoca-
MH ecTecTBeHHOHay UHbIMU. [IpaBaa, u y Hero B ero «OnTuKe», HECMOTPA Ha
BCIO ACHOCTb YMa, KOTOpadA CBETUTCH Aax€ Ha NoCHeJIHUX ee CTpaHulax, Mbl
HaXoAUM B KOHIIE COKpYIIEHHE aBTopa Mo MOBOJAY HUYTOMKHOCTH BCETO 3EM-
Horo. Ho B camux ero onTuyecKux HuccieJOBaHUAX, B MPOTHUBOMOIOAHOCTD
ucciaegoBaHuAM JleiibHuIa, Teomoruu HeT U ciaega. To #e camoe Mo#HO cKa-
3atb o ['anuiee u ['ofirence. Haeu, paspuBaeMble UM B CBOMX COUHHEHUAX,
HaXoJATCA NOYTH B MOJHOM COTJIaCHU C TOUYKOif 3peHud Jlarpania 1 B 3ToOM
HAMpaBIeHUN 3TU COYHHEHUA MOTYT CUMTATbCA KiaaccHueckuMu. Ho Bo3-
3peHue U HaCTPOEHUE KaKoiH-HUOYy Ib 3MOXH XapaKTepU3yeTcH He BBICIIUMH,
a CpelHUMH €€ NMpeACcTaBUTEAAMHU.

UTo6bI 10 HEKOTOPOil cTENEHU MOHAThL ONMMcaHHbIN 3Jech Mpoliece, HaM
HY#HO NPUHATb B coofpasenue ciepywiiee. Bnoane ectecTBenHo, YTo Ha
TOH CTYNEHHU KYJAbTYpPbl, Ha KOTOPOH €AMHCTBEHHOE NOYTH obpa3oBaHMe,
a cleJoBaTeNbHO, U €IMHCTBEHHOE MHPOBO33pEHUE NMPEACTABIEHO PEIUTH-
eii, JOoM#HO cyllecTBOBaTb MHEHHE, YTO Bce claedyeT paccMaTpUBaTh C TEo-
JOTMUYECKOH TOYKM 3PEHUA M UYTO TakafA ToOYKa 3PEHUA Ao/jmHa ObITh H0-
cTaTo4YHOI Be3fe. Eciau MbI mepeHeceMcA B TO BpeMA, Korja NpUXOAHIOCH
BCe JeJaTh pyKaMH, Korja JJIA Toro, 4To0bl CUUTaTh, HY#HO ObLIO UMETh
nepena cobol0 HaANMCAHHYIO Ta0AUIy YMHOMEHHA, Korja NpUXoAWa0Ch Ky-
J1aKoM AOCTHUraThb TOTO, YTO B HacTOAlllee BpeMA JejaeTcA T'oJoBOH, TO OT
Takoro BpeMeHHU MbI He OyneMm TpeGoBaTb, YTOOLL OHO OTHOCHJAOCH KPUIMU-
Yecku K coOCTBEHHBIM CBOMM B3riafaMm. Ho sToT mpejapaccyaor MeaaeHHO
U TIOCTENEeHHO McYe3aeT Mo Mepe pacliMpeHuA Kpyrodopa 6iaarojapfa Beau-
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KUM reorpa@uyecKuM, TeXHUUECKUM U ecTeCTBEeHHOHAYUYHBIM OTKPLITUAM
u uzobperennaM XV u XVI croneruil, c oTKpulTHeM obJacTell, Ha KOTOPLIX
¢ 3THM BO33peHHeM HHYero JoOHTLCA OLLIO HeNb3A, NOTOMY UTO OHO o6pa-
30Banoch 0o 3HAHHA 3THX obnacTell. TpyndHo Bce #e MOHATH 3TY GOILIIYIO
cBOOOAY MBILLIEHUA, KOTOpad BCTPedyaeTcA YV OTAeNbHBIX HHIUBHIYYMOB,
cHayana y [03TOB, a HOTOM Y HaYUHLIX HccleJoBaTellell, y#e B paHHHE MO-
MeHTHl cpeJHeBeKoBbA. [IpocBeleHne OLIIO TOrJa, BEPOATHO, ElOM €IH-
HHYHBIX, COBEpIIEHHO HeOOLIYHBLIX NI0Ael M GbLIO CBA3aHO C BO33PEHHUAMH
OCTalLHOTO Hapoja JHLIL BecbMa TOHKHMH HUTAMH, Tak 4TO OBLIO CKO-
pee cmocoOHO HCKaMaTh 3TH BO33PEHHUA M TPEBOMHTL HX, YeM IIpeobpaso-
BhiBaTh. Tonbko B nuTepatype XVIII cToneTusa mpocBelnielue Moy UHIO,
Ho-BUIUMOMY, Oollee HPOKYIO chepy AedcTBHA. 3lech YHe colpHKacalT-
cA Memay co0ol0 HayKH I'yMaHHUCTHYecKHe, (HHUI0CodCKIe, HCTOPHUECKHE
U ecTeCTBeHHbIe, MOOy#AaA ApyT Apyra K 6olee cBOOOAHOMY MBILIIEHHIO.
Bearwmil, KTo Toxe MepeUiI 3To0 BO3poMAeHHE, 3T0 0cBoGo# IeH e, XOTA ObI
TONBKO OTYACTH, Yepe3 NOCPelCcTBO IUTepaTyphl, COXPAHHUT HA BCIO #MHU3Hb
anerudeckyio Tocky no XVIII croneruio.

7. Utak, cTapad Touka 3peHHA ocTaBleHa. TolbKo ¢opMa IPHUHIUIIOB
MeXaHHUKH [IOBECTBYET HaM ellle 06 ee HCTOPHH. JTa dopMa KameTcA CTpaH-
HOHM JIHIIL [0 TeX HOp, MOKYJa He IPUHUMAETCA BO BHEMaHUe ee IIPOHCXOHK-
Jenne. Teonornyeckada Touka 3peHHA Majlo-loMaly ycTyllala MecTo TOUKe
3peHUA BecbMa 3[paBoil, HO CBA3AHHOI ¢ 3HAUUTENLHOI Jolell yACHEHUA.
OTMeTHM 3TOT Hpollecc B KpaTKUX YepTax.

Korpa MBI roBOpHM, UTO CBeT pacnpoCTpaHAeTCA N0 NYTH KpaTuai-
IIero BpeMeHH, TO Yie 3TO JaeT HaM BO3MOMHOCThL Koe-uTo o6o3peTh. Ho
MBI He 3HaeM ellle, noiesmy CBeT MpeANoUNTAeT MYTH KpaTdaillero BpeMe-
nHu. C JomymeHnreM MyIpocTH TBopiia MbI 0TKa3bIBaeMcAl OT JalbHeHIero
noHUMaHHUA. B HacToflllee BpeMA MBI 3HAa€M, YTO CBeT pacHpocTpaHAeTCA
sceMu TyTAMH, HO UTO TOJLKO Ha IyTAX KpaTuaillllero BpeMeHH CBETOBBIE
BOJIHBI HACTOJBKO YCHIHBAIOTCA, UTO [0y YyaeTcA 3aMeTHEI pe3ynbTatT. Ta-
KHM 006pa3oM, TONLKO Kax#emcA, YTO CBeT PaclpoCTpPaHAETCA TOILKO Io
nyTH KpaTuailmero Bpemenu. C ycTpaHeHHeM 3Toro npejpaccyika ObLIH
BCKOpPe KOHCTATHPOBAHEBI CIyUaH, B KOTOPLIX PAIOM ¢ MHUMOH 3KOHOMHUeH
npupoasl Habnwoganach Upe3BbluaiiHafg ee pacTOYMTeNbHOCTH. Takylo pac-
TOYHTENLHOCTE [JoKasal, HarnpuMep, AxkoOH Mo noBoJy 3HIepoBOro MpUHIK-
na HauMeHbLIero JeiicTBuA. HekoTopble ABNIEHUA NPHPOABI TOALKO IIOTOMY,
cleJoBaTelbHO, IPOU3BOJAT BlleUaTIeHUE S3KOHOMHUH, UTO OHH UMEHHO TOT-
Ja ToIbKO OBIBAIOT BHIUMBI, KOrJa clydyalHO HPOHCXOJAHT SKOHOMHA 3¢-



392 Taasa IV

$HeKTOoB. ITO — Ta #e UJleA B 06JacTH HeOpraHMUeCKol NPUPOJLI, KOTOPYIO
KoHcTaTupoBan /lapBuH B o61acTH MpUpoAbl opranuyeckoit. Mbl HHCTUHEK-
TUBHO obneryaeMm cefe MoHUMaHHe MPUPOALI, IepeHOCA Ha Hee MPUBLIUHbIE
HaM 3KOHOMHUUeCKHUe MpeJcTaBleHuUA.

WHoraa npoueccbl NPUPOALI MOTOMY O0HAPYMHUBAIOT CBOHCTBA MaKCH-
MyMa HId MHUHUMYMa, YTO B 3TOM cllyuyae MakcMMyMa WIM MUHUMYMa
OTNAajaT NPUYHHBI JalbHelIero u3aMeHeHuA. B nenHoit TMHUK MoNoKeHHE
LeHTpa TAMECTU MOTOMY Haubollee HH3KOE, UTO TONbLKO B ciydae Haubo-
lee HU3KOTO TONO#€HUA lleHTPa THAMECTH HUKaKoe AalbHelilllee majgeHUe
3BEeHbER lleNHd HeBO3Mo#HO. AUAKOCTH MOTOMY 00HAPYKUBAIOT MUHUMYM
MOBEPXHOCTHU MOJ AeiCTBUEM MOJEKYIAPHBIX CUI, UTO YCTOMUMBOE paBHO-
BecHe MOKeT CYIIeCTBOBAaThL TOILKO TOTJA, KOrjga MONeKYIAPHbLIE CUILI He
MOryT Oollee yMeHLINIATL MOBEPXHOCTL #uUgKocTeld. TakuM obpa3oM, CyTh
Jena He B MaKCMMyMe UIH MUHUMYMe, a B OTNajeHUU padomst B 3TOM CO-
CTOAHUU — paboThl, KOTOpaAd U eCcThb ONpefeNfAlolliee Haualo WU3MeHEHHUA.
IloaTomy, BMecTO TOro, YToGLI TOBOPUTH O CTPEMIEHUH MPUPOALI K 3KOHO-
MUH, clelyeT TOBOPUThL Tak: «MPOMCXOAUT Bcerja IUMib CTOILKO, CKOILKO
MO#eT NMPOUCXOJUTh BBUIY CYIIECTBYIOIUX CUI U YCIOBUI». ITO 3BYUUT
ropasfjo MeHee BO3BLINEHHO, HO 3aTo Gollee MOHATHO U BMecTe ¢ TeM Gonee
NpaBUILHO U HOCUT Gonee oOIIUIT XapaKkTep.

31ech MOMHO C MONHLIM OCHOBAHHEM 3aJaTh HaAM CIeAYIONUI BOMPOC:
eclii TeolorMyeckasa TOUKa 3peHUA, NPUBEAIIAA K yCTAaHOBIEHUIO MPUHIU-
MOB MeXaHUKH, Oblua J0okHA, TO Kak e O0BLACHUThL TO, YTO 3TH NPUHIUIIBI
TeM He MeHee B CYIeCTBe CBOEM MpaBuIbHbI? OTBETUTH HA 3TOT BONPOC He
TpygHo. Bo-nmepBhIx, Teonoruyeckoe BO33peHHE He A0 COOePHCAHUA ITHX
NPUHIHUIIOB, a TONLKO ONPENENUIIO OkPacky BhIpaMeHU A, MEKIY TeM Kak Co-
Jeps:kaHnue momnyueHo 610 HabmogenneM. Ilomo6HubIM #e o6pa3zomM MoOrio 6bl
nofeficTBOBaThL U APYTroe rocNoACTBYIOIlee BO33peHHe, HAaNPUMeD, MepKaH-
mu.abHoe, KOTOpOe, BePOATHO, U OKa3alo BIMAHUe Ha MblilneHde CTeBUHA.
Bo-BTOpBIX, caM0O TeonorduecKoe BO33peHHE HA MPUPOLY OGA3aHO CBOUM
MPOUCXO#EHUEM CTPEMIEHUIO K HOCTUHEHUIO 00.4ee 00061,ai0uLe20 8324-
da, T.e. CTPEMIEHHUIO, CBOMCTBEHHOMY TaK:Ke W €CTECTBO3HAHUIO U BIOIHE
COBMECTHUMOMY ¢ ero nlenamu. [loaToMy, ecnu Teonoruveckan HaTyphUIOCO-
¢uA okazanach IpeANpPUATHEM HeyJauHbIM, eClIH B Hell cleqyeT YCMOTpeTh
BO3BpallleHHe K Gollee HU3KOH CTYyNMeHU KYNbTYDPHI, TO OTCIO[a ellle He clie-
OYeT, YTO MBI JOMMHBI OTKA3aThCA OT 300p06blr KOPHell, KOTOPhle Jalu el
Hayalo ¥ KOTODhble HUUEM He OTIMYAITCHA OT KOpHEH MUCTUHHOrO Hccleno-
BaHUA NMPUPOALI.
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N peiicTBUTENBHO, ecTecTBO3HAHNE OJHUM U3yUeHHEeM eduHUYHO020 HU-
Yyero AOCTHYEL HEe MO’KET, €CIH OHO BpeMeHaMH He o0palllaeTcA B3TIALOM
R 6eaurosmy. BCIOMHHM, UTO W 3aKOHBI majeHUA Tel [anunef, U MpUHIUN
MUBBIX cuI [oiirenca, 1 NPHHIHI BO3MOHBIX MepeMeleHUH U [gae Imo-
HATHE MAacchbl MOTVIK GBITh MONYYeHBI TONBKO T€M, UTO H3yualUCh Homepe-
MEeHHO TO eIHHHYHOE, TO I[eJIo€e B Mpoleccax npupoasl. Koraa Mb1 Bocnpous-
BOAHM MeXaHHYeCKHE MPOIEeCCHl MPUPOMALI B HAMUX MBICIAX, TO MOMKHO HC-
XOAHUTh M3 CBOMCTB OTHEIbHBIX Mace (M3 3JIeMeHTAPHEIX 3aKOHOB) M OTOM
cloKUTE 00pa3 Becero nmponecca. Ho MomHO Tak#e AepaTbCcA CBOHCTB Beelt
cucteMel (3akonoB unrterpanbueix). Ho Tak kak B cBoiicTBax ofHo#l Mac-
CBI BCET[Ia COAEPKATCA yi#e T€ WIH APyTHE OTHOMIEHHUA K JAPYrHM MaccaM,
HampHMep, B CKOPOCTH M YCKOPEHUH CONEpP;KUTCA Ye OTHOIIEHHE K Bpe-
MEeHH, a clegoBaTelbHO, KO BCEMY MHUpPY, TO OTCHOJA fICHO, UTO HUCMbIX
3NeMeHTapHbIX 3aKOHOB coOCTBEeHHO BOBce HeT. Brino 6bI mo3ToMy Hemocie-
J0BaTeNbHO, eClK ObI KTO 3aX0Tell 3TOT HeoGXOAHMBIH B3raAfd Ha 1elloe, Ha
6oiee o0MIHe CBORCTRA COBEPIIEHHO HCRIIOUHTE Kak MeHee HageskHBIA. Ham
ocTaeTcA TOABKO 0gHO: YeM 0600IeHHee HOBBIM MPHHIIUI M YeM GObIIe ero
3HaUeHHUe, TEM .aydulell NPosepry ero MBI JOJKHEI TpeOoBaTh, MPHHUMAA BO
BHUMaHHEe BO3MOKHOCTh ONIHGOK.

IIpencraBnenue o geHCTBHH BOJHM H HHTENIEKTa B NMPHUPOJE BOBCE HE
€CTh HCRIIUHTEIBHOE CO3JaHHe XPHUCTHAHCKOTO MOHOTeHM3Ma. JTO Mpel-
cTaBJeHHe BIOJIHE 3HAKOMO 3M0Xe A3bIUuecTBa U deTumusmMa. Pasuuna tonb-
KO Ta, YTO A3BIYECTBO YCMAaTPUBAET BOJIIO U HHTEINEKT B eAHHHYHOM, MEH-
Ay TeM KaKk MOHOTEH3M NpeAnojaraeT BeIpaieHHe ero B [eloM. Brupouem,
YHUCTOTO MOHOTEHM3Ma B JefCTBUTENBLHOCTH coBceM HeT. Uynefickuit MoHo-
TeuaM Bubnum BoBce He cBOGOgEH OT Bephl B 3IbIX AYXOB, KyJECHHUKOB
U BelbM, 8 XPUCTHAHCKHII MOHOTEM3M CpelHEBEKOBLA elle ropasgo Hora-
Yye TAKUMH A3LIYECKUMH MpeAcTaBleHUAMHU. IILITKH, KOTOPEIM MOABEpralin
BellbM IEPKOBL B TOCYJapCTBO, KOCTPEI, KOTOPLIE OHM UM BO3IBHTAalH, Mpe-
BpaTHINCEL B KaKOH-TO CNOPT, 06A3aHHBII OAHAKO CBOMM MPOUCXOMIEHHUEM
6onbIell YacThIO He TI00OCTAMAHUIO, 8 UMEHHO YIOMAHYTHIM 3/eCh Mpe[-
CTaBJIEHHAM, HO 00 3TOM 3BEPCKOM CIOPTE MEI 3[eCh [OBOPUTEL He OyleM.
B cBoeil moyunTenrsHoit Kuure «0 HauaTEaX RyJIbTYpbly T3HI0p U3y UHT KO-
J0BCTBO, CYeBEPHA H Bepy B uyngeca, BCTpeUarOIUecA Y BceX THKHUX Hapo-
J0B, M CpPaBHHUJ HX ¢ MHEHHAMH 0 KOJNJOBCTBE, CYNMIECTBOBABIIKMH B cpel-
HHe Beka. CxogcTBO meficTBUTENbHO MOpa3uTenbHoe. U cikuranne BegbM —
fAiBnenue, ctonb oO6erutoe B EBpomne XVI u XVII croneTuit, peBHOCTHO Tpak-
THRYyeTCA ellle B HacTosAee BpeMA B llenTpanvhoit Appure. U y Hac, go-
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KasniBaeT Talnop, coxpaHUIKCH ellle clellbl 3TOT0 B HEKOTOPbIX 0OLIYAAX,
MOHMMAaHHe KOTOPBIX MPOMalo ¢ U3MeHeHHeM o0mell TOUKH 3pPeHHA.

8. EcTecTBO3HaHKe THIIb 0YeHb MEAIEHHO 0CBOOOAUIOCH OT ATHX MPE-
craBnenuil. Eme B 3namenuroii kuure Porta («Magia naturalisy), Beime et
B cBeT B X VI cToneTHu U copep:aBiieil BamHble GU3MUECKHE OTKPBITHA,
MbI HAXOJHMM e€llle KOJJOBCTBO H YEPTOBUIMHY BCAKOr'o poja, Malo yeTyma-
IO e TeM, KOTOPBIE COAepPKATCA B MHAYCCKON KHUTre TTo Meauninie. Tonbko
¢ o6HapoaoBanneM counnenud Hunbbepa «De magnetey (1600) Beeit aTon
YyepTOBIIHUHE OBLI MoJOMeH HU3BecTHHIN mpeaen. Ecnu eme JioTep yTBep:-
JaeT, 4TO OH JMYHO BCTpedalcA ¢ 4epToM, ecid Hemnep, TeTka KoToporo
ObliIa coena, Kak BeJlbMa, U MaTh KOTOPOTO YYTh JIM He MOCTHUTJIA Ta e
y4acTh, TOBOPHT, UTO Helb3A OTPHIAThH CYIIeCTBOBAHHE BEAbM, U €ClIH OH
He OCMENHBAaeTCA CBOOOAHO BbICKA3BIBATh CBOE MHEHHE 06 acTpPONOTHH, TO
3TOTr'0 JOCTATOYHO, YTOOBI #HUBO MPEACTABUTh ceOe MBIIJIEHKE T0eil MeHee
TpOCBEIeHHbBIX.

1 coBpeMenHoe ecTeCTBO3HAHHE COXPAHHUIIO €llleé B CBOMX «CHIaxX» Koe-
KaKHe cieqbl GpeTHUNIM3Ma, Ha YTO MpaBHIbHO yKasbiBaeT Teimop. A To,
YTO A3bIYECKHE BO33PEHHA He M3MKHUTHI ellle, He 0CTaBIeHbl 06pa3oBaHHBIM
o6IIecTBOM, /I0KA3bIBAET Ta Hejelad MolLiafd MyMHXa CIUPUTOB, KOTOPOH
TOJOH B HACTOAIIEe BPEMA BECh MHP.

Ecnu »TH mpefcTaBlieHMA Tak YMOPHO He HCYE3alOT, TO 3TOMY €CTh
ocHOBaTeNbHafA MpPHYKMHA. M3 HHCTHHKTOB, BIAACIOMMX YEIOBEKOM C [€-
MOHHYECKOH CHJION, TToA JeMCTBHEM KOTOPBIX OH TMOMHMO CBOEro BejgoMa
¥ MOHMMAaHHUA MUTAeTCA, COXPAHAETCA M PA3MHOMKAETCA, U3 3TUX MHCTHHK-
TOB, MOIIHBIE MATOJOTHYECKHE TPOABIEHHUA KOTOPBIX CTOJb XapaKTepHbI
JUIA CpETHUX BEKOB, TOJLKO OueHb HeGouplIafd dacTh JOCTYIHA HAYIHOMY
aHalKu3y W OTBJIeYeHHOMY To3HaHHi0. OcHOBHAA YepTa BeeX 3THX MHCTHHEK-
TOB €CTh YYBCTBO CBA3HM M OJHOPOJHOCTH €O Bcell MpHUpPoAod. ITO YYBCTBO
MOsK€eT GBITh Ha BPEMA 3ariIyIlIeHO OMHOCTOPOHHUMH HHTENIEKTYalbHbBIMU
3aHATHAMH, HO HHKOTJIa OHO He MoKeT OBITh 3aaylleHo B oHo, 6e3 coMHe-
HUA, UMEeT B 300posoe A0po, HECMOTPA Ha Bce YY/JOBHIIHBIE PETHUTHO3HbBIE
TmpeacTaBIeHHA, HCTOUHHKOM KOTOPBIX OHO ABJIAJIOCH.

9. ®pannysckuM sHnuKIoneguctaMm XVIII cToneTusa kaszamock, 4TO
O/MM30K y#e MOMEHT, Korja fIBUTCA BO3MOMKHOCTBH JaTh (DH3MKO-MeXaHH-
yecKoe obbAcHeHHe Beed mpupoge. Jlannac mpejcTaBnfan cebe Takod yM,
KOTOpBIHA MoTr ObI YKa3aTbh JBHiKEHHEe MHpa Ha Bce BpeMeHa, ecld Obl TOJb-
KO eMYy GbIJIH pa3s JaHbl BCe MACChl ¢ UX TMOJOMEHUAMH U HavalbHBIMH CKO-
pocTAMH. Bes aTa pagocTHan mepeoleHka 3HaYeHUA JOCTUTHY ThIX (HH3HKO-
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MexaHHYeckuX Boad3peHHil B X VIII cToneTnu BrnosnHe NMpocTUTeNLHA, IPE-
CTaB/fAA Jame NpeKpacHy1o, 6JaropoJHyi0o, BO3BBIIIEHHYIO KAPTUHY, U MbI
#UBO MOKEM COUYBCTBOBATb 3TOH HMHTeNIEKTyalbHOHl pajoCcTH, €JUHCT-
BeHHOH B HCTOpPHHU.

Ho no ucredeHMH cTonNETHA, MOCIE TOTO, KAK MBI CTalH pacCyaUTelb-
Hee, 3TO NPOEKTHPOBaHHOE BHIUKRIONEUCTAMU MHUPOBO33peHUe Npe/CcTaB-
JAfeTCcA HaM Mmugoaozuel] mexaHuieckoll B IPOTHBOBeC K MH(OIOTHH aHu-
Mucmuyeckol! ApeBHUX peauruil. 1 To u gpyroe Bo33peHHe coiep:kaT He-
npaBuU/bHble PaHTaCTHUYeCKHe TIpeyBelHUYeHHA 0JHOT0 OJTHOCTOPOHHETO Mo~
3HaHUA. PazyMHoe #e pu3nUecKoe HccleJoBaHHE TPHBEJET K aHATH3Y UYB-
CTBeHHBIX ollymenuii. Mbr Torja no3saem, 4To Halll TOJIO] He CTOIb YK CY-
leCTBEHHO pa3/iMueH OT CTPeMJIeHUA CepHOI KUCIOThI K IMHKY Y Hallla BoJA
He TaKk Y/ pa3]uyYHa OT [laBJeHUA KaMHfl Ha MOJICTaBKYy, KaKk 3TO KakeTCA
B HacToAllee BpeMA. MBI Toria cHoBa mo4yBCcTBYeM cebA OIuke K IPHPOJe,
He pasjarafd HM ceOfA caMUX Ha HEMOHATHYIO Gosee A Hac Kydy Molle-
KyJ, HH IPUPOAY — Ha cucTeMy mnpuBuaeHuil. O HanpasaeHul, B KOTOPOM
clefyeT ORUJATh BbIACHEHHUA TIOC/e J0Jroro U TPYAHOTO HCCIeJoBaHUA,
€CTeCTBEHHO, BO3MOKHEI TONbKO NMpeAnonoxeHud. lipedsocruwams pe3ynnb-
TaT WK — TeM 0OoJlee — MbITATbCA BHECTH €ro B COBPEMeHHOe Hay4dHoe
HcclleloBaHMe 3HauyniIo Obl 3aHUMaThCA He Hayko#, a Mudonorueil.

EcrecTBOo3HaHMe He MpeTeHAyeT GBITH 20MOBbIM MHPOBO33PEHHEM, HO
OHO BBHICTYMAeT C CO3HAHMeM, UTo pafoTaeT Haj Co3[JaHHEM MHUPOBO33pe-
HUA B OyayiieM. Beiciiaa ¢gunocodua ecTeCTBOUCTIBITAaTENA UMEHHO B TOM
Y 3aK/I0YaeTcH, YTOObI 6biHEeCcmU He 3aBepllieHHOe MUPOBO33peHUe U Npef-
MI0YeCTh €ro MHPOBO33PEHUIO, C BUJY 3aBepIIEHHOMY, HO HeIOCTaTOYHO-
MY. PenurrosHbie Bo33peHHA 0CTAIOTCA CAMBIM HHTHMHBIM 4ACMHbBM 0ea0.1
KaskJIoTO 4YeloBeKa, NMOKY/a OH He HAaBA3bIBAET UX JPYTUM M He NMepeHOCHT
KX Ha Belll¥, MeCTo KOTOpPbIM Ha ApyroM ¢opyme. /laike ecTecTBOUCHbITaTE-
M BefyT ceGA B 3TOM HampaB/leHMH BeCbMa Pa3iHW4YHO, CMOTPA Mo oOGMIUp-
HOCTH Kpyro3opa U JIi00BK HUX K NOC/IeI0BaTeNlbHOCTH.

EcrecTBO3HaHMe BOBce He 3ajlaeTCA BONMPOCAMH O TOM, UTO TOYHOMY
HCCNeJOBaHHUIO He JJOCTYMHO WM elle He gocTynHo. Ho ecnn korma-Hubynb
OKaKYTCA JNOCTYNHBIMU 00JaCTH TaKkKe, KOTOpbIE Tenephb IJA Hero ellle He-
JOCTHMUMBI, TO TOTJa HU OJUH 3PaBOMBICIALINI 4eloBeK, YeCTHO OTHO-
cALUiicA K cebe M OPYyTHUM, He OCTAHOBUTCH Ilepell TeM, YTOObI 3aMeHMUTh
MHEHUe 0 BelllU 3HAHUEeM O Hell.

Ecnu coBpemenHoe 061eCTBO YacTo KoleBlIeTCH, €CIM OHO MEHAET CBOIO
TOUKY 3PEeHHUA B OJJHOM H TOM ke BOIpPOCe B 3aBUCHMOCTH OT HACTPOEHHUA
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U TOJOMeHUA B #HU3HHU, MOA0GHO perucTpam opraHa, eclld 3TO He MOMET
NPOUCXOAUTh Oe3 TIy6oKoil JylieBHOH GoMu, TO BCe 3TO TOJBKO eCTECTBEH-
Hoe HeoOX0JUMOE MoCAeACTBHE MOJOBUHYATOCTH U MEPEXOTHOTO COCTOAHUA
ero BaraAaoB. JocTaTouHoe MHPOBO33peHHe He MO#eT OBITh NodapeHo HaM,
a Mbl JoasHbl ero 3aBoeBaTh! Ho Toabko Torpa, woraa 6yser mpejocTan-
neHa cBoGojla paccy Ky W OMBITY TaM, I'ie TOAbKO OHU 00HU KOMIIETEHTHBL,
MBI OygeM, HaJo HajeAThCA, KO Giaary deloBedyecTBa NMPUOIUAKATHCA Me-
JTeHHBIMH, TOCTENEeHHBIMH, HO BEPHBIMH IaramMd K TOMY Haeany eduHozo
MHPOBO33P€eHHA, KOTOPOE OJ[HO COBMECTHMO C 3KOHOMHEH 3J0POBOIl AYIIH.

3. AHaiMTHUYecKaa MeXaHHKa

1. Mexanurka HrioToHa ecThb MexaHUKa YUCTO 2eomempuieckan. Mexo-
A 13 U3BECTHBIX IOMYINeHUH, OH pa3zBUBaeT CBOW MPUHIUIBI ¢ MOMOIIEIO
KoHCcTpyKIui uryp. Xoa paccy#aeHuil ero yacTo GbIBAeT HACTOJIBKO HC-
KYCCTBEHHBIM, YTO OTBICKAHWE MPHUHIIUIOB 3THM MYyTeM, KaK 3aMeTHI Yike
Jlannac, HepepoaTHo. HeTpyaHo 3aMeTUTh Tak:#e, YTo mocTpoeHua Heio-
TOHA He B TaKoll Mepe NMPaBHJIbHBI, Kak nocTpoenud ['anunes u [Noiirenca.
MeTon HploToHa Ha3bIBaeTCA, KaK METOA APEBHUX FeOMETPOB, TAKMKE U CUH-
memuvecKuM.

Ecau u3 gaHHBIX JoMymIeHUH aenaeTcA KaKoi-HUGY Ib BBIBOJA, TO TAKOM
npollecc Ha3blBaeTCA cuHmemuieckum. Eciau, HaNpoTUB Toro, K AaHHOMY
MOMOKEHUIO WU K JaHHBIM CBONHCTBAM KaKOi-HUGYAb GUIYypPBHI OTHICKUBA-
I0TCHA COOTBETCTRBYIOIINE YCIOBUA, TO 3TO npollecc anarumuieckutl. [locnen-
HUH MeToa Halllel LIHPOKOe MPUMeHeHHe MNIaBHBIM 00pa3oM JTHIIb C TpUMe-
HeHHeM anredpbl K reomeTpuu. Ha 3ToMm ocHoBaHUHM ycTaHOBHICH oObIvait
Ha3bIBATh METOJ BBIUMCIeHH BooOile aHanuTHYecKuM. To, 4To B HacToOA-
mee BpeMA Ha3bIBaeTCA aHATUTUUECKOH MeXaHUKON B MPOTHBOMOIOAHOCTD
MexaHuKe HpioToHa, ecTh — TOYHO rOBOpA — MeXaHHKa, OCHOBaHHaA Ha
6bLLUCACHUAL.

2. OcHoBa aHaIM TUYECKON MexaHUKHU ObLia nonoxkena Jitnepom («Mecha-
nica, sive motus scientia analytice expositay, Petrop., 1736). Ho meroa Jii-
JTepa HamoMHWHAaN ellle APeBHUH TeOMeTPUUECKHl MeTOA TeM, UTO OH NIpHU
KPUBOMMHEHHBIX ABHUKEHHUAX pa3iaraeT BCe CHJIBI Ha CHJIBl TaHTeHIHATb-
Hble U HopManabHble. CylecTBeHHBIH War Bnepea Mbl HaxoauMm y Makmopauna
(«A complete system of fluxions», Edinb., 1742). On pasnaraet Bce cHiIbI 10
TpPeM HeM3MeHHBIM HampaBleHUAM, OJ1arojapA UeMy Bce BBHIUHCIEHHA CTa-
HOBATCA ropasjo 6olee CAMMETPUUHBIMH U TogaloMuMucH obmeMy o630~

Py
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3. HaxoHen BhIcllell cTYNeHU CBOero pa3sBUTHUA aHalWUTHUYecKafa MeXa-
HHKa jJocTHria y Jlarpauska. B cBoeil wuure («Mechanique analytiquey,
Paris, 1788) Jlarpaus# crapaeTca pas u Ha8ce20d MTOKOHYUTH CO BCeMH HeoB-
XOJHMBIMH cO00pa#eHHAMH U BO3MO#HO OONbIle BRIPa3UTh B OAHOI ¢op-
Myune. KRamaniil BeTpevatomuiica crydyail MoAHO paccMaTpUBaTh 10 BechMa
npocTol cHMMeTpHYecKkoil U noajamieiica 0630py cxeMe U TO, YTO OCTAaeT-
cAl IPHHATH €llle B cooOpameHHe, 0CYIIECTBIASTCA YHCTO MeXaHHYeCKoH ro-
JdoBHOW paboToil. «<Mexanuray JlarpaHa ecTh BelnKonenHad paGoTa ¢ ToU-
KH 3PEHHA IKOHOMUL MEIIIIEHHUA.

B cmamuxe Jlarpans MCcXoZUT W3 NPHUHIKNA BO3MOKHBIX TepeMelle-
Huii. Ha HekoTopoe 4KcIO TOYeK Macc My, Mg, M3, ... , U3BECTHRIM 06pa-
30M CBA3AHHBIX Me# Iy coGoil, geiicTBYIOT cunbl Py, Py, Ps, ... . Eciu 3Tn
TOYKH HCIBITRIBAIOT GECKOHEYHO Malble COBMECTHERIE ¢ HX CBA3AMH Mepe-
MeIleHNUA P1, P2, P3, ... , TO AIA cIyUad paBHoBecHA » , Pp = (), npuueM MEI
He MPHHHUMaeM BO BHHMaHHe H3BECTHOI'0 HCKIIOUYHTEIRHOrO Cliydaf, Korjaa
YpaBHeHHe MEPEXOAHT B HepaBEHCTBO.

OTHeceM Temeph BCIO CHCTEMY K MPAMOYTONbHOW CHCTeMe KOOpPIHU-
HaT. KoopauHaThl Todek mycTh OYAyT &1, %1, 21, L2, Y2, 22, -... Pas-
JOKHMM CHIbI Ha coctaBafwouune X,, Yy, Z1, Xo, Ys, Zo, ..., mapan-
JdelbHBIE OCAM KOOpAHMHAT, H TepeMelleHHA pa3lioHM Ha COCTaBIAIO-
wue dxy, 0yq, 021, 0x3, 0ys, 822, ... , TOME MapaliebHbIE OCAM KOOPIHUHAT.
[Ipu onpepeneHnH paGoOTHI Ka#AOH COCTABIAOIEH CHIRI HMeeT 3HaUeHHE
TOJNBKO MapajllieNbHoe MepeMellleHHe TOUYRH €€ MPHUNOKEeHHA M BhIpaieHHe
NpHHIIUIA eCcTh

Y (Xdx+ Yoy + Zbz) =0, (1)

r'fle cleiyeT BCTABUTh Bce MOKAa3aTeNd HJA OTAEILHBIX TOYEK M COOTBET-
CTBEHHKIE BhIPAEHHUA CIOHUTE.

B rauecTBe ocHOBHOII GoOpMyNkl JHHAMHKH YNOTPeOIAeTCA MPUHIUM
a1’Anambepa. Ha Touku Macchl my, ma, msg, ... ¢ KOOpAUHATaAMH L1, Y1, 21,
Za, Y2, 22, ... NeHcTBYIOT cocTaBafionine cuisl Xy, Y1, Z1, X9, Ya, Zo, ... .
Ho Gnaromapsa cBA3AM, CyIIeCTBYIONIUM MeAY MaccaMH, 3TH TMOCIeJHHE
COBepLIAIOT ABHMEHHUA, KOTOPLIE MOT'YT GLITh BRI3BAHEI B C8060JHLLT Maccax
APYTHMH CHIaMH

dle d2y1 d221
a2 Ve Mae

mi
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IIpunosennrte cuant X, Y, 7, ... U nelicTBUTENbHbLIE CHIIbI

2
dx d”y A’z
me=, m—_, m-——
dt dt dt
B CHCTeMe YPaBHOBEIIWBAaIOT APYT fpyra. IIpuMeHuB IPHHIUI BO3MOMHBIX
nepeMemeHuil, Mbl HAXOJUM

daf: d*y dz _

4. Takum o6pasom, Jlarpan# cuuTaeTcA ¢ TpaJUulKed U IPeanochlIaeT
H3/M0KeHHe CTATHKH H3M0MeHHI0 THHaMUKH. Takoil mopAfoK BoBce He ObLI
Heobrodumbim. MoskHO B Tako! #e Mepe HCXOOUTh U3 MOJM0MEHHA, UYTO CBA-
34 (0T pacTA#EHUA KOTOPLIX OTBIEKAIOTCH) He COBEPIIAIOT paboThbl HIH YTO
BCAKAA cOBeplIeHHad paboTa HCXOAHT M3 IIPHIOKEHHBIX cua. Torma Mos-
HO HCXOJHUTb U3 ypaBHeHUH (2), KOTOpOEe BbIPAKaeT 3TO MOIOMKEHHE M KO-
TOpoe IUIA cllydas PAaBHOBECHA (MM HEYCKOPEHHOrO JBHUEHHA) CBOJUTCA
K ypasuenuio (1), Kak yacTHOMY cBoeMmy ciydvalo. Torga aHaauTHYeCKas
MeXaHHKa IpejcTaBidaa Obl ellle Ho/ee NOCAeJ0BaTEIbHYIO CHCTEMY.

U3 ypasuenus (1), B KOTOPOM COOTBETCTBYIONMHKI NepEMEINEHHUIO dile-
MeHT paGoTbl /A clydas paBHOBECHA PaBeH HYIIO, JErKO NOTYIHTH BBIBO-
Obl, KOTOpble ObLIK Yike pazobpamnbl Ha cTp. H8. Eciau

dav av

dv _
X= dz’ Y= dy’Z_dz’

T.e. ecin X, Y, Z cyTb 4acTHble IPOU3BOJHbIE OTHON U TOH #e QYHRIHH
KOOPJMHAT, TO BCE BblpaeHHe I0]] 3HAKOMb Y, €CTb BcA Bapuanua dV ot V.
Ecau s3Ta Bapuanuda paBHa HyII, To camo V ecTh B 06I[eM MaKCHMYM HIH
MHHHMY M.

5. IpounniocTpupyeM cHavaia npuMenenue ypasuenus (1) ua npoctom
npuMepe. Ecin Bce TOUKM NPHIOMKEHUA CHI He3d8UCUMbL IPYT OT OpyTra,
TO 3ajJaud, COOCTBEHHO TOBODPA, Hem Hukraroli. Rampad Touka HaXOOHUTCA
TOT/la B paBHOBECHH TOJbKO B TOM cllydae, ecilH JeficTBYIOIIKe Ha Hee CHUIL,
a clegoBaTelbHO, H COCTABJAAIOIIKE HX, paBHbI Hym0. Bee dx, dy, dz Torma
COBepLIEHHO HPOU3BOAbBHLI, U yYpaBHeHue (1) uMmeer, ciegoBarenbHo, obiee
3HaYeHHe TOAbKO TOTa, Koraa Ko3dGUIMEeHTbI Beex dx, dy, 62 paBHbI HYJTIO.

Ho ecan Meskny KoopAMHATAMH OTAEIbHBIX TOUEK CYHIECTBYIOT ypde-
HeHUs, T.e. eClld TOUKH He MOTYT [lepeMellaThCH He3aBHCHMO IPYT OT OpY-
ra, TO 3TH ypaBHeHHH UMelOT bopmy F(x1, y1, 21, T2, Y2, 22,...) = 0 Hn
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ropoue F' = (. Torpa Memay NnepeMellleHHUAMH CyLIecTBYIOT ypaBHEHHA
cnenytoieil GopMel
dFr
d.’L‘l

dr

oy 0wt =0,

dar dar
5$1 —+ dy1 5y1 —+ le (521 —+

Takoe ypaBHeHHe MOMHO KOPoTKo 06o3HaunTh Tak: DF = (). B cny4ae cuc-
TeMEI U3 71 TOUeR MM COOTBETCTBYIOT 3n KoopauHAT U ypasuenwue (1) cogep-

HMUT 3n BenuuuH 4z, 0y, 0z, ... . Ecnu e Mem Iy KoopAUHATAMH CYIECTBY-
eT m ypaBHeHHit ¢opmbl F' = (), To TeM caMbIM gaHo m ypaeHenuit DF = ()
MeRay Bapuanuamu oz, 8y, 6z, ... . C momMouibio X MoryT OBIThH M BapHa-

UMl BhIpaMeHbl Yepe3 ocTanbibie M BCTaBledkl B ypasuenne (1). OcTaior-
cH, clefioBaTelLHO, B ypaBuenuu (1) 3n — m NPoH3BOJILHLIX MepeMelleHui,
K03¢b QUIIEeHTH KOTOPHIX MPUHUMAIOTCA PABHBIMH HYNI0. MBI HoTyYaeM Ta-
KHUM 06pasoM 3n — m ypaBHCHHH MCMOY CHIaMH M KOOpAHUHATAMH, K KO-
TopbiM npubaBaAioTcA m ypasueunit (F = 0). Beero, cnefoBarentuo, Ml
HMeeM 3n YpaBHeHHH, JOCTATOUYHBIX [JIA oNpeleneHud 3n KOOPAUHAT MMONO-
JREHUA PaBHOBECHA, €CIIH JAaHbI CHILI H omblcKueaemcs Gopma paBHOBECHA
CHCTEMBIL.
Ecnu e, naobopor, maHa ¢opma cHcTeMbl U Y N

OTHLICKHBAIOTCA CHIIBI, COXPAHAIOLUIHE CUCTEMY B paB-

HOBECHH, TO 3aJaya OCTaeTCA HeompeleieHHoit. A M p
onpeeleHHUA 37 COCTABIAIOUINX CHI MOMHO TOrja a X
NPUMEHHUTH TOILKO 3m — m ypaBHeHHU#, Tak kKak B m O

ypaBHeHuax (F' = 0) cocTaBIAIOLIME CHIBI COBCEM He Puc. 920

CollepsaTCH.
Jlnsa npuMepa BozbMeM pbidar OM = a, cmocoOHBIR BpalaThCA OKOJO

Hayajla KOOPJHHAT B MIOCKOCTH XY'; oKolo ero KoHeuHoil Touku M Haxo-

auTcA Apyroit nogeusHoit peiuar M N = b. B Tourax M u N, KoOpIHUHATEI

KOTOPBLIX MyCTh OYOYT &, y U &1, Y1, AeficTByloT cunbl X, Y u X4, V7.
Ypasuenwne (1) umeer 3mech cnegyiomyio hbopMmy

Xézx+ X101 +Y dy+ Y16y, =0. (3)

YpaBHeHu# ¢dopmel F' = () MBI HIMeeM B TaHHOM clIydae [Ba, 8 UMeHHO

22+y?—a?2=0 )
(21 —2)2 4+ (1 —y)2 — b2 = 0.

Ypapuenua ¢dopmbt DF = 0 6yayT

{ zéx + ydy =0

(21 — ) 61 — (w1 — ) 6z — (31 — ) g — (1 — ) Sy = 0. )
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B HameM cIydae MbI MoskeM jiBe BapHaniy U3 ypaBHeHUH (5) BLIpasHTDb
Yyepe3 ocTalbHble U BCTABUThH B ypaBueHue (3). U mif HCRIIOYEHHA Beju-
YUH U3 ypaBHeHMH JlarpaH; IMojb30BajcA COBEpIIEHHO OZMHAKOBBIM CHC-
TeMaTHYECKUM MeTO0J0M, KOTOPBIl MOeT GBITh OCYIIECTBIEH COBEPIIEHHO
MexaHH4YeckHd Oe3 JaabHeHIINX pa3MbliiiaeHuil. Bocnoab3yemca B MBI 37eCh
THUM METOAOM. 3aKII0YaeTCH OH B TOM, YTO Kam/10e U3 ypaBHeHu# (5) mo-
MHO;{aeTCA Ha HeolpedeleHHEbIe ellle KOO(QGUIUEHTHI A, (i U NpubaBiafeTcH
& (3). MbI nony4aem Toraa

{ [X + Az—p(zy — x)] dz + [X1+p(ry — x)] 6x1 =0
Y + Ay —p(y1 — y)] 0y + [Y1 +p(yr — )] dy1 = 0.

Koad¢punmenTsl 4YeThbipeX MepeMelleHHd MOMHO TelMepb TMPAMO TIPH-
HATH PaBHBIMH HyJIi0. 1160 1Ba NMepeMellleHUA IPOU3BOMBHEI, a 00a APYTHUX
K03 duLMeHTa MOTYT OBITh MPHUpPaBHEHBI HYJIO cBOOOIHBIM elile BEIGOPOM
BEJIMYHH A, (4, YTO PABHOCHWIBHO HCKIIOYEHHIO 000MX MOCAEIHHX MepeMe-
HIeHHu .

Me1 uMmeeM, ciefoBaTelbHO, CAEIYIONME YeThlpe YpPaBHEHUA

X+dr—pulzy—xz)=0
Xi+p(zy—z)=0
Y+Ay—pyi—y) =0
Yi+pu(y—y) =0

(6)

JllomycTHM cHavala, 4To koopduHams. HaM dansl, 1 OyJeM OTBICKHBATh CO-
XpaHAKOIIHe paBHOBecHe cuibl. OGe BeIHMYHHBI AAA A H fi, €CTECTBEHHO,
ONpeJeldAIOTCA HCRIAIOYEeHHEM IBYX KoaddunuentoB. Takum obpasom, u3
BTOPOTO U YeTBEPTOTO YPABHEHHA CleyeT

— X -1

'u:xl—x’ Ty -y

Ciie joBaTeqIbHO,

X1 m—x

}/1 _yl_y’ (7)

T. €. BCA CHJIa, MpuiIoieHHana B Touke N, uMeeT Hanpasienve M N . U3 nep-
BOTO M TPeThero ypaBHEHMA MbI MOLYYaeM

— X 4+ p(zy — )
z

Y+ pu(ys — y)

A= m

;A=



3. Anaaumuveckad meranuxa 401

H, ciaeljoBaTellbHO, Iochae NMPOCTOro CoOKpaliennsa

X+ X _ =z

Taxum o6pa3oM, paBHOJEHCTBYIONAA CHI, IPHIOKEHHBIX B Toukax M u N,
¥MeeT Hanpabienne OM?!.

Urax, wembipe cOCTABNAIONINE CHIBI 3aBUCAT TONBKO OT dsyxr ycuo-
suit (7) u (8). 3agaua, crefoBaTenbHo, Heolpe/leNeHHas, YTO BIOJIHE eCTeC-
TBEHHO, TAK KAk BaskHbl He aGCOMOTHBIE BETWYMHBI COCTABIAIONIMX CHI,
a TONBKO YCA08UA CHIL

Ecnu GyneMm paccMaTpUBATH cl.abl, Kak JadHble, U Oy1eM OTHICKUBATH
ueThIpe KOOPOUHAMMbL, TO MBI BIOIHE TAKMM e 00pPa3oM MoKeM 00CyH-
aato ypaBHenus (6). Ho & uuM npucoenmusiores eme ypaBHenus (4). Mol
HUMeeM, ClleoBaTenbHo, ocle yeTpaHeHus u U A ypasHenus (7), (8) u oba
ypasuenus (4). Otciofa lerko nonydaem

a(X + X1)
VE X2+ (Y +17)2
B a(Y +Y7)
' VEF X2+ (Y + 1)
a(X + X1) n bX,
VEF X2+ Y + )2 JXZ1YZ
a(Y + V1) bY;
VEXF X2+ (Y + V)2 JXZ+Y2

Ir1 =

! Mexanuveckoe sHaueHWe BBefeHUA HeoNMPeeleHHBIX Ko3bDOUIMEHTOB A, {1 MOMET
6bITh 0GBACHEHO clefyIOmMUM 06pa3oM. YpaBHeHHA (6) BblpastaloT paBHOBeCHe MBYX
c60600HbLT TOYEK, Ha KoTOphle KpoMe cun X, Y, X, Y7 fOelicTBYIOT ellle cHABI, COOT-
BETCTBYIONIHEe OCTANLHLIM BHIPAMEHHAM M HCKIIOYAIONIME MMEHHO 3TH COCTABIAIOMHE
cuasl. Touka N, HanpuMep, HAXOAUTCA B PaBHOBECHHU, ecld X YHUUTO:KaeTCA Heonpe-
desennoll eme Mo BenuunHe cunoil p(x1 —x) U Yy yHUUTOMaeTCA HeonpedeseHHOT elme 110
peauuune cunoit u(y1 —y). Ho nanpasaenue s3Toit npubasounoit cuabl, 06A3aHHON CBOMM
MpOUCXOIeHHeM CBASH U ee 3aMellalomeif, onpedenenHo. Ecau MbI 0603HaUHM Yepes «
yron, obpasyemblit 3Toit cuoif ¢ ochio abeclHce, TO Mbl HMeeM

o= PULZY) -y
plE —z) #1-%

T. &. HanmpaB/leHHe CHUIbI, 00A38HHOI CBOUM NpoUcCXoMaeHHeM CBA3H, eCTh HalpaBl/ieHHe b.
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TakuM obpasoM, 3afada pelleHa. Kak HU HpocT 53TOT HpUMep, OH BCe iKe
JocraToveH, 4YToObl ACHO NMOKAa3aTh XapaKkTep M cMbIcI MeTofda Jlarpam:xa.
MexanuaMm MeToja pa3 HaBcerja ob6gyMaH OJ1f BCeX clyuyaeB M, IPHUMeHAA
€ro B KaKOM-HHOY/Ib YacTHOM cly4ae, IOYTH COBCEM AyMaTh He MPHXOJAUT-
cA. llpuBeenubIil IpUMep BMeCTe C TeM Tak IPOCT, YTO €0 MOKHO PElINTh,
TONbKO NOCMOTPEeB Ha ¢urypy. TakuM obpasoM, ynpamHAACE B 3TOM MeTo-
Je, UMeelllb TY BBIFOAY, YTO €r0 J1eTKo KOHTPOIUPOBATh.

6. PaccMoTpuM Temeph MpUMeHeHHe ypaBHeHHA (2), T.e. NIpHHIHUNA
1’Anambepa B ¢opme Jlarpanska. W 3mech HeT HUKaKoil 3agaum, eciu Bce
Macchl He3aBUCHMBI ApYyr oT japyra. B »ToM cinyuae kampgad Mmacca Hof-
YHHAETCA COOTBeTCTBYOWUM cunaM. Bapuauuwm dz, dy, dz, ... Torza co-
BepIIeHHO MPOU3BOIBLHBI M KamIbld KodQPUIHEHT NMPUHHUMAaETCA caM A
ce6f paBHBIM HyT!0. /InA ABUiKeHMA n Macc MOMy4aloTCH, TaKUM obpasoM,
3n COBMeCTHO CYILeCTBYIOMUX AudepeHIHaNTbHEIX YpaBHEHUH.

Ho ecnu Memay KoopaiuHaTaMy CyLecTBYIOT 00y-

v cnaBnuBaomue ypasuenus (F = 0), To 3TH ypaBHe-
HHA MPUBOJAT K ApYruM ypaBHeHuaM (DF = 0) mem-
Ay TepeMellleHUAMH MIM BapuanuaMH. C mocrnegHH-
MH TOCTYTAalOT COBepIIeHHO TaK, KaKk IpH NpHUMeHe-
uuy ypasuenun (1). Cinegyer Tonbko 3aMeTHTh, YTO
ypaBHenus (F' = () B KOHIe KOHLOB NPUXOAUTCH IIPH-

Puc. 230 MEeHATEL B HelH(depeHIUpoBaHHOH U AU PepeHInpo-
BaHHOHl ¢opMax, 4YTo cTaHeT ACHO U3 CleYIOMHX TPHUMEPOB.

IIycts TAmenaa Toyka Macchl 7 HaXOJUTCHA Ha BepTHKaILHOW mIOC-
roctd (XY) M MomeT OBHUraThCH MO HAKIOHEHHON K TOPHU3OHTY Mpf-
Moit y = az. YpaBuenue (2) 3gech 6yaer

Bz Py o
u, Tak Kak X =0, Y = —mg,
Prse i (gr B¥) 5y 20 )
dt? ET e | T

Bmecto F' = (0 MBI 31ech HMeeM
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u qnd DF = 0 MBI nony4aeM
dy = adzx.

Tak Kak dy BeINAgaeT U dx 0CTAaeTCA IPOM3BOILHBIM, TO ypaBHeHnue (9)
Hody4YaeT ciaenyomyio dopmy

Tuddepenuupys ypasuenue (10) (F = 0), moaydaem

Py _ P
di? di?
H, ciaeJoBaTeilbHO,
d? &
d—tgc—l-a(g—i-aﬁ) =0. (11)

Hurerpupysa ypasuenue (11), nomyvaem

—a tZ
x = = +bt+c
1—|—azg2

—0 o2y bt
- + abt 4 ac.
1+ 252

y:

3nech b ¥ ¢ CyTh NOCTOAHHBIC HHTETPUPOBAHKA, ONPENEIAIMLNECH HaYalb-
HBIM I[I0JIOKEHHEM U HaYalbHOH CKOPOCTHIO TOUKH M. ITOT Pe3YJIbTaT JErKO
MOLYYHUTDh M [IPAMO.

HeroTopafg OCTOPOM{HOCTH HEOOXOZMMA MPH IPUMEHEHHH ypaBHe-
uua (1), xorza F = 0 copepsut BpemA. OBBbACHUM NpPHMEHEHHE MeTona
B JAHHOM Cilydae Ha npuMepe. PaceMoTpuM ellie pas npesIAyiuil ¢i1ydaif,
HO NPUMeM, YTO IpAMas OBHAETCH BEPTHKAILHO BBEPX ¢ YCKODEHHEM 7.
Mg cHOBa MeXoaMM M3 ypaBHeHHA (9)

L d?y
“0r+ g+ — | dy=0.
dt? v (g dt2> y
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BuMecto F = 0 Mbl 3ech MMeeM
t2
y=ar+7y5. (12)

Yro6el o6pasopats DF = 0, Mbl BapbupyeM ypaBHeHHe (12) Toabko
0 £ U gy, U60 Jej0 UAET 3[eCh TOILKO O 803MONCHOM IEPEMELeHUU NpU
M2HOBEHHO OJaHHol GHOpMe CUCTEMBI, a BOBCE HE 0 NepeMelleHHH, KOTopoe
delicmsumeabHO IPOUCXOAUT BO BpeMeHU. Mbl pHHUMaeM, cileqoBaTelbHO,
KaK paHblle
oy = adx

2 d?
%—(g—ﬁ)a:(). (13)

YT06bI MOMYYUTH OJJHAKO YPAaBHEHUE TOABKO ¢ T 6€3 Y, MBIl OCTYIAEM
caenyomuM o6pasoM. Tak kak B ypaBHenuu (13) x u y cBA3aHBI Mew-
ny coboio delicmeumenbhbim JBUMEHUEM, TO Mbl AU depeHnupyeM ypas-
Henue (12) no ¢ ¥ 3T0 OTHOIIEHHE

M KaK paHblI¢ IIoJdy4dacM

Py _ Lo
dt* dt*
nojcraeifeM B ypaBHende (13), oTKy/Ja HOLy4YaeTcA ypaBHEHUE
d*x ( d2a;)
— + +v+a==)a=0.
dt* ETTT O
HuTerpupys sTo nocilleHee ypaBHeHUe, MbI 110y YaeM

pr—— (g—{-'y)ﬁ—l—bt—l—C'
1+ a? 2 ’

2

a 2
= — + = + abt + ac.
y [7 i 7)] 5

Ecau Ha ,HBI/I}‘HyH.Ief;ICH HpHMOf;I JCHHUT HE UMelolee TAMEeCTH Telo m,
TO MBI IIoady4daeM ClleJyolnie ypaBHCHUA

_—a .
T = 1+a2'y2 + bt + ¢
vt

= + abt + ac.

y:1+a22
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YpaBHeHUA 3TU NOAYYUTH HETPYAHO, €CU IPUHATH B Y
coobpameHHe, YTO TeJl0 Ha IPAMOH, IBUTalONeiicA BBEPX C m
YCKODEHHEeM 7, HaXOJUTCA B TaKOM MOJOMeHUH, Kak Oy -
TO OHO MMeJIo Obl Ha HelNOABUKHOR IIPAMOI yCKOpeHHe 7,
HanpaB/ieHHOe BHH3.

7. Y008I emje HodbIlle BHIACHUTDH cebe HAITy Onepaluio
¢ ypaBHeHHeM (12) B npeibIayllieM [pHMepe, MBL JOJIKHBL IPHHATH B CO-
obpaseHHe ciefyioliee. YpaBHeHue (2), npuunun a’AsamGepa, BHIpaMmaeT,
YTO NPH KAKOM-HUOY b NIEpeMeNIeHUH BCA 803M0xCHAA paboTa UMeeT CBOUM
HCTOYHHUKOM He CBA3H, a MPHIoieHHbIe cHibl. Ho 3To BepHO TOABKO /10 TeX
nop, MOKyAa He IPUHHUMAIOTCA BO BHUMaHKe U3MeHEHHUA CBA3el BO 8pesmeHl.
Ecau e cBA3M H3MEHAIOTCA ¢ BPEMEHEM, TO TOME COBepInaeTcA paboTa, U K
nepeMeleHuAM, JeHCTBUTENbHO MPOUCXOJANIMM BO BPEMEHH, MOMHO NPHU-
MEHHTH ypaBHeHHe (2) TOABKO B TOM CJIyuae, eCJIH K IPUIOKEHHBIM CHIaM
NPUYUCAAIOM U Te CHIbl, KOTOpPbIe BBI3BIBAIOT H3MEHeHHe CBA3eHl.

IIycTe TAmenaa Macca 1 OBUMETCA [0 NPAMO#, napamieistoi K QY.
IlycTe ypaBHeHHe 3ToW NpAMOH, MOJMOMeHHe KOTOPOH M3MeHAeTCA BO Bpe-
MeHHU, 6yaetr

Puc. 231

t2
r=v5, (F=0). (14)
Opunuun x’AnamGepa cHoBa faeT HaMm ypaBHeHue (9), HO, Tak Kak
u3 DF = 0 caegyer dx = 0, To 3To ypaBHeHHe NoAydaeT GopMy
d?y

rae 5y COBepIIeHHO IIPpOU3BOJBHO. OTCIO}Ia cileqyeT
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OueBUjHO, YTo ypaBHeHUe (15) BblpaskaeT He Bcio paGoTy, coBep-
[IEHHYIO IIPU NepeMellleHnHd, delicmsumenbHo POUCXOJALIEM BO BpeMeHH,
a TOIBKO paboTy, COBepIIEHHYO DU 603.M0%4CHOM TIepEMellleHUH Ha TIPAMOI,
KOTOpafA MBICIUTCA Ha MOMEHT HelNOoJABUKHOIM.

IIpencraBum ceGe MpAMYIO TUIIEHHOH Macchl ¥ NepeMelalonleicH na-
pannencHo cebe camMoli B olpefleTeHHOM HanpaBleHUU TOA HelicTBUEM CH-
1wl my. BMecto ypaBHenus (2) MBI 3lech UMeeM

2

d’z dy _
(m’y mdt2)5$+ —mg — md2 dy = 0.

A Tak kak dx, dy 30echb COBepIIEHHO NPOU3BONBHBI, TO MBI MOJyUYaeM Clie-
AOYIOIMe Ba ypaBHeHUA, HAIONIUe TOT ke Pe3ylbTaT, YTO U paHbIle:

Az
“ar Y

d2y
g+ — % =0

Pasaudnoe wax 6ynTo pelieHUe TakUX cIydaeB o0LACHAETCA MaleHb-
KOH HemoclneAoBaTelbHOCTLIO, MPOUCXOAAINel 0TTOr0, UTO pagud yno6eTra
BHIUHCNIEHUA He MPUHUMAIOTCA B coobpameHHe cefiuac ke 6ce CyIeCTBYIO-
I[Ue CUJBI, 8 YacTh UX NMPUHUMAETCA B cooOpaxeHUe JNUIIL 8nocAedcmsul.

8. Tar wak pa3nuuHble IPUHUUNBEI MeXaHUKU BhIpamaloT TOJILKO pas-
TUYHBIE CTOPOHBI OJHOTO U ToOro e (haKkTa, TO HETPYIHO BBHIBECTH OJHUH
IPUHITUT U3 ApyToro. UnniocTpupyeM 3To Ha IpUMepe, I UeTo NoNLITaeM-
CH Pa3BUTH NMPUHIMUII JKUBLIX CUJI U3 ypaBHeHusd (2) Ha ctp. 398. YpaBHeHue
3TO OTHOCUTCH K MCHOBEHHO BO3MOJRHBIM (BUPTY&ILHBIM) MepeMelleHu AM.
Ecnu cBA3W He 3aBUCAT OT BpeMeHH, TO U JefiICTBUTENbHO HacTymNalollde
OBU#EHUA CYThb TOKe BUPTyalbHble NepemelleHud. Haml npuHOUN, cnefo-
BaTelbHO, MPUMEHUM U K HUM. MBI MokeM Toraa BMecTo dx, dy, 2 mucaThb
Takke dr, dy, dz, o6o3HaUaKOIIUe MepeMellleHUA, KOTOphie TeiicTBUTEILHO
NPOUCXOAAT BO BPeMeHH, U MbI MHUIIEM:

da; d*y d*z
E Xdz+Ydy+ Zdz) E —d + 80y 24, ).
(X dz y 2) m T g7 Y+ e 2
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BMecTo BTOpOH NOJOBUHLI YpaBHEHUA MOKHO NUCATh TaKsKe:

a2 dt T T g at

2 2 2
1 dz dy dz _1 2
=5dd> m (dt) +(dt) +(dt) = 5d > m’,

IaA 4dero oA dx BBOAAT Ccll—":dt U T. O., YTO MOMHO celaTh U B MEPBOH

2
3o | Lrde Pydy Pzdz g

IMoJIOBHMHE yYpaBHEeHHUA, a yepea v o6o3HavaloT CROPOCTB. OTC}O,IIa nojgyd4yaroT:

/Z(de—l— Ydy+ Zdz) = Z%m(vz — ),

rJie vg 03HaYaeT HaYalbHYIO U ¥ KOHEUHYIO CROPOCTh ABU:KeHUA. UHTerpan
MepBOii MOJIOBUHBI YPaBHEHHUA JIeTKO Bcerja HaliTH, eClid €CTh BO3MOKHOCTh
CBECTHU ero K NepeMeHHO!i BeJlUUHHe, T.€e. eCIU U3BECTEeH XOJ IBUKEHUA BO
BPEeMeHHU UJU 1o KpaliHel Mepe, MIyTh, MPOXOAUMBIA ABUMKYIMUMHUACA TOUKA-
MH. ITO CBeleHHe OJHAKO He HY:#HO, ecid X, Y, Z cyTh YacTHBIE TPOU3-
BO/IHbIE OIHOH U ToH e GyHKUUU U KROOpAUHAT, T.€e. eCiu:

x=WU y_dU ,_dU

dz’ dy’ T dz’
Kak 3To ObIBaeT Bcerja, Korja Halaulo ToJIbKo, Tak Ha3blBaeMble, [JeHTpalb-
Hble cuibl. Torga Bce BhIpameHUe MEPBOM MOJOBUHBI YpaBHEHUA €CTh IOJ-
Hbli nuddeperHnuan. Mel uMeeMm Torja:

YW -Uo) =Y Zm(? -4},

T.€. PAa3HOCTh CHJOBBIX GOYHEUUHA (paboT) B Havyalde W B KOHIE ABUMREHUA
paBHA Pa3sHOCTH UBBIX CHJI B Havale U B KOHIe ABU#eHHUA. RUBbIe CHIBI
CyTh Torja To#e QYHRIHH KOOpAUHAT.

IlycTh, HanmpuMep, AnA Teda, ABHMYIIErocAa B miockocTd XY, ngaHo:

X = —y, Y = —x. Mb1 umeem Torpga:
/( ydr —zdy) = /dwy —woyo—xy—%(z—vﬁ)-
Ho eciu X = —a, Y = —x, To UHTerpan mepBoil MOJOBHHLI YPaBHEHHUA

oyner — [(adxr + x dy). IToT MHTerpas MOKHO MOTYUHTD, €CITH U3BECTEH
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0yTh, KOTOPHIM COBEPLIKIIO TeNo, T. €. €CIU y AaHo Kak ¢YHRIMA oT x. Eciu
6bl, HApUMep, 6LLIO JaHO, 9TO i = P>, TO Mbl MMeld 6bI HHTErpai:

2 3 _ .3
—/(a+2pa:2)da::a(a;g—a;)+p(%f$).

Pasnuia memay o6oHMHE clIydyaAMH 3akIIOYaeTCcA B TOM, YTO B nep-
60M cllyuae paboTa €CTh HCKRIIYHUTENbHO GYHKINA KOOPAHHAT, UYTO 31€Ch
cyllecTBYeT cHJIOBad (GYHRIMA, YTO 3IEeMEHT pabdoThl €CTh HONHBIA JUb-
tepeHIuan, Tak u4To paboTa daHa Yepe3 HaYdaabHble U KOHedYHble 3HAUeHUA
KOOpJWHAT, Me Iy TeM Kak BO 8MOpPoM ClIydae OHA 3aBHCHT OT BCETO MY TH.

9. IlpuBeieHHBIX 3/leCh MPOCTHIX MPHUMEPOB, He MPEICTABIAILINX HHU-
KaKHUX 3aTpyJHEHHI, J0CTAaTOUYHO, MHE KaMmeTCH, YTOObI IOHATH CMBICI Olle-
pauuil aHaquTHYecKkoll MexaHUKH. HoBBIX npuHyunudabHslz pasbACHeHUN
OTHOCHTENBHO NPHUPOILI MEXAHHYECKUX MPOIECCOB OT aHATHUTHYECKO# Mexa-
HUKH OHJaTh Helb3A. HanmpoTHB Toro, IpUHIKUNHATLHOE IO3HAHKE JONHHO
ObITH B CYLIeCTBe CBOEM 3aKOHYEHO MpeM/ie, YeM NPHCTYNAIT K MOCTpoe-
HHUIO aHANIUTHUYECKON MeXaHHKH, cTaBAllell ce6e 1elbi0 NHUIIL CaMOE Ipoc-
Toe MpakTHYecKoe peutenue 3ajad. KTo ynmycTun 6bl U3 BUIY 3TO 00CTOA-
TEJNLCTBO, JJIA TOT0 OCTaBajlach Obl HEMOHATON BenHKad paboTa JlarpaHma,
HMeIan U 3[eCh N0 CYLEeCTBY CBOEMY 3HaueHHe sxoHomudeckoe. OT 9TOl
OINOKHU HeJL3A NMPU3HATh COBeplieHHO cBoGoAHbIM IlyaHco.

10. Cneayert elne ynoMAHyTh, 4To Mebuyc. amunbToH, I'paccmann
U [p. NOJOMUIH Hayalo HOBOMY BHJOHU3MEHEHHIO $opMbl MexaHUKH. OHH
pa3BHIN MaTeMaTHYeCKNe NOHATHA, TOUHee U Gollee HemocpeACTBEHHO MPH-
MBIKAIOIIHE K NpeACTaBIeHHAM T'eOMeTPHUYECKHUM, YeM IMOHATHUA 0OBIKHO-
BEHHOH aHaIHTHYeCKONl reoMeTpHH, YeM ObUIN 00beIHHEHBI MPEeHMYyLIecT-
Ba aHATUTHYECKON BCeOOIIHOCTH € MPEHMYIleCTBAMHU reoMeTpPHUUECKON Ha-
TIAAHOCTH. ITOT MIpollecC pa3BUTHA MeXaHHRH JIEHHUT elle, KOHEUHO, BHE
NpeAeloB HCTOPHUYECKOTO H3JI0MEHUA.

Kuura I'pacemanna «Yuenue o nporamenHoctny («Ausdehnungslehrey)
Bbilla B ¢cBeT B 1844 roay. B Heit ['paccMaHH BrepBble U3naraeT CBOU K€EU.
HKHura sTa Bo MHOTHX OTHOIIEHHAX KHUTa yIUBUTelbHaA. Bo BBeleHHH MBI
HaXOAMM IleHHbIe TEOpPEeTHKO-NO3HABATelbHbIe 3aMeYaHUA. Y UeHHe O Hpo-
TAMEHHOCTH pa3BHBaeTcA 3Jech, Kak Oonee o6Llad HayKa, YaCTHBIM Tpex-
MEPHBIM CIy4yaeM KOTOpPOil ABIAETCH Hallla FeOMETPHA, U 110 3TOMY NOBOLY
NOABepPramoTCA KPUTHKE OCHOBHI 3TOH mocienHeld. HoBble U MI0OZOTBOPHEIE
NOHATHA CYMMBI PACCTOAHHUI, MPOU3BEAEHHUA PACCTOAHMI U Ip. ORA3bIBAIOT-
CA IPUMEHUMBIMH M K MexaHuke. [logBepraeT ['paccMaHH KpUTHKe U MPHH-
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uunel HeoloToHa u HojlaraeT, YTo OH MOKET UX BCE CBECTU K 0dHOMY BLIpaMme-
HUIO: «BCA cuia (MM Bee IBHEHUE), PUCYIasg B Kakoe-HUOY b BpeMs co-
€IMHEHHUIO MaTepPHAalLHbIX YaCTHUEK, €CTh CYMMa U3 Beeil cHilbl (Ml BCero
ABUIKEHHUA), KOTOpad Gblia eMy IpHUCYIla B Kakoe-HUGYAb IpeHee BPeMH,
H BCEX CHJI, COOGIEHHBIX eMY C TeX [Op W3BHE; 3TO IPOUCXOAUT TOTJa, KOr-
Ja BCe CUJIBI paccMaTpPUBAIOTCH, KAK PACCTOAHUA IOCTOAHHOTO HAaNlpaBIeHUA
U IIOCTOAHHOH JANHUHBI U OTHOCATCA K TOUYKaM paBHoH Macchly. Iloa cunoi
I'paccMmaHH 37ech pa3yMeeT cooGIIEHHYIO H Hepa3pylIIUMYIO CKopocThb. Bee
BO33peHHe ero BechMa Gnu3ko Boa3spenuto lepua. Cunel (cropocTu) usobpa-
JRAIOTCA, KAK PAcCTOAHUA, MOMEHTBl — KaK MOBEPXHOCTH OINpeAeleHHOTo
HalpaB/JeHUA U T. 4., G1arogapa ueMy KaAblil BBIBOJ CTAHOBUTCH OUeHb Ha-
TIAJHBIM U KpaTKUM. [aBHOe e npeuMytiecTBo ['paccMaHH yeMaTpuBaeT
B TOM, UTO BCAKWI MIar B BRIUMCIEHUH €CTh BMeCTE C TEM UHCTOE BhIpae-
HHe afCcTPaKTHOTO Pa3BUTHA NMOHATHIH, MeMIY TeM Kak IpU 06BIYHOM Me-
TOZAe 3TO MOcJTe[Hee Pa3BUTHE BBeJeHHEM TpPeX MPOHU3BOJBHBIX KOOPIUHAT
OTOJBUTAETCA Ha 3aiHUil NnaH. Pa3nnune Memxay aHATUTUUYECKUM U CHHTe-
THUYECKUM MeTOJOM CHOBa YCTPAHAETCA U IIPEUMYIIeCcTBa TOTO U JPYTOro
o6neaunAloTcA. HexoTopoe npeacrapneHre 06 3THX NMpeHMYIIecTBaX Mo-
3KeT AaTh POACTBEHHBIH MeToa 'aMHIBTOHA, HarMAZHO H3IOMEHHBIH MpU
IIOMOIIY IpUMepa Ha cTp. 135.

4. JKOHOMHA HAYKH

1. 3agaua Bceif 1 BCAKON HayKM — 3aMellleHHE ONBITA WIH SKOHOMUSA
ero BocupousBegeHrdeM U npeasocxuiiedueM (Vorbildung) dakTos B Hammx
MBICIAX. ONBLIT, BOCOPOU3BEAEHHLIH B HANIUX MBICIAX, Jerue MoA PYKOI,
YeM JeifiCTBUTENbHBIA OIBIT, U B HEKOTOPBIX OTHOIIEHUAX MOMET 3TOT IO~
cleJHUN 3aMeHUTh. JTa 9KOHOMUYecKaA QYHKIUA HayKH, IPOHU3BIBAIOIIAA
BCe ee CYIEeCTBO, ACHA y#e U3 caMbIX o6mux paccy#geHuil. C mo3HaHHEM
HSKOHOMHYECKOT0 XapaKTepa HaAYKH MCUe3aeT U3 Hee TaKe BCAKAA MHUCTH-
Ka. CoollleHHe HayKU IIPH [IOMOIIU IPeNoJaBaHUA UMeeT Ae0 COKOHOMHUTH
A UHIUBUAYYMA ONBIT cOOOIIeHHeM eMY OIBITa ApPYTroro HHAWUBHAYYMa.
Bonee Toro, onpIT menbIX NOKONEHUH COXpPaHAETCA B BU/JEe TUChMEHHBIX Ia-
MATHUKOB B GHOMMOTEeKaX W YCBAWBaeTCA TaKkUM 06pa3oM AalbHeHITUMHU
NOKOJEeHUAMH, BiaroJapa ueMy MOBTOpPeHUe €ro 3THMH NOCIeAHUMHU CTaHO-
BUTCcA HeHy#HBIM. CaMo co6oif pa3yMeeTcd, UTO U CPEICTBO COOOIIEHHA,
Hallla peyh, TOMe eCTh HHCTUTYT BKOHOMHUYecKuii. JaHHbBIe onklTa pasia-
raloTcA 00lee WIM MeHee COBeplIeHHO Ha (Gollee MpOCThIe, yallle BCTpeua-
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IOIIUecA 3MeMeHThl U B 1elAX cooblleHud, Bcerja ¢ HeROTOPBIM yilepGoMm
B TOUHOCTH, CUMB0AUIUPYIOMCA. JTa CHMBOIU3ANA B YCTHOH peuH ABIA-
eTCA ellle CIIONIb YUCTO HAI[HOHATLHOM U TaKROBOW HAMONTO ellle OCTaHEeTCH.
ITucrMmennas ke pedsb MOCTENEHHO MPHONHMAETCH K Hjealny HHTepHAIHO-
HaJbHOT'0 YHHUBEPCANbHOTO MUCbMa, UHO OHa MepecTana ObITh YHCTO GOHETH-
YeCcKUM NMHUcbMoM. UYHcleHHbIe 3HARHK, anrefpanueckue U MaTeMaTHUeCKHe
3HAKHU BOOOIe, 3HAKK XUMHUECKHe, My3bIKalbHoe HOTHOE MHChMO, GOHETH-
yeckoe nuchbMo (BplOkKe) — Bee 3TO MPUXOAMTCH paccMaTpPHUBaTh yike Kak
yacTH GyAaymero yHUBepcalbHOTO MHChMAa, HMEIONIHe YiKe OTYacTH BeCh-
Ma aGCTpaKTHBIH XapaKkTep W MOUYTH COBCEM HHTepHallMOHANbHbIe. AHaIu3
IBETOB TOKE€ HACTOILKO TOABHHYICA yike Blepel GHU3UUYeCKH M HHU3HONO-
THUYECKH, UTO HeJBYCMBICIEHHOe HHTePHAI[HOHAILHOEe 0603HAUEHHE [[BETOB
U [[BETOBBLIX ONMYMIeHHH He MpecTaBIAeT Gollee HUKAKUX MPUHIIMIHANbHBIX
saTpyaHenuil. Hakoner, B KuTaficKuX NHChMeHaX MbI HMeeM JeHCTBUTENh-
HOe MHChMO OTBJIEUEHHBIX MOHATHI, Pa3THYHBIMU HapogaMH GOHETHUECKH
YHTaAeMOE COBEPIIEHHO PAa3THYHO, HO BCEMH MOHHMAaeMO€e B OJJHOM M TOM 3Ke
cMbicie. bBonee mpoctad cucTeMa 3HAKOB Moriia Gbl IPEBPaTHTh 3TO MHCh-
MO B YHHBepcalbHOe. BBeeHHIO TaKoro MUChMa JOMAHO NMpealecTBOBaTh
ycTpaHeHHe BCero TPaJAHIIMOHHOTO M HCTOPUYECKH ClydYaHHOro M3 TpaM-
MaTHKH U OrpaHHuYeHHe GopM caMbIM HeOGXOAHMBIM, KaK 3TO TMOUYTH Yike
JOCTHUTHYTO B aHTIHIICKOM A3bIKe. [IpenMymiecTBa Takoro mUchMa 3aKiIio-
Januch GbI He TOJBKO B €r0 BceoOMHOCTH. Ymenue mogo6HOTO poja mUchMa
HHYEM He OTIAHYANOCh GbI OT noHumanusa ero. Hamu neTu yacto unTaior To,
Yero oHU He MOHHUMalOT. KuTaeln Mo#eT UHTATh TONLKO TO, YTO OH MOHHMa-
er.

2. Rorpa MBI BOCTTPOM3BOAHM (GaKThl B HAMIMX MEICIAX, TO MBI HHKOI-
Ja He BOCMPOU3BOAUM (PaKTOB goobuie, a Bcerjja BOCIPOU3BOJUM HX TOJNLKO
C TOI CTOPOHBI, KOTOPAA A HAC 8axcHd. Mbl KMeeM IMPH 3TOM BCerfa nepej
co6010 1[eNb, BRIPOCHIYIO HEMOCPEACTBEHHO U3 RAKOT0-HUGY Ih MPaKTHYECKO-
ro uHTepeca. Hamu BocmpousBe/ieHUA cyTh Beerja abeTparinun. H B aToM
HaXOAHUT CBOE BhIPaMeHHe UepTa SKOHOMHYeCKad.

IIpupona cnaraeTcA U3 3NeMeHTOB, JaHHBIX HAM 4Yepe3 MOCPENCTBO Ha-
muxX 4yBcTB. YenoBek MepBOOGBITHBIH BhIPBIBAET cHadala OTCIOJa H3BECT-
Hble KOMILIEKCHI 3IeMEHTOB, BHICTYMAIONIHE ¢ OTHOCHTEIbHONH yCTOHYHBOC-
ThIO U HMeIOIINe A Hero Holee BaMHoe 3HaueHue. [lepBble U camble ApeB-
HHe CIIOBa CyTh Ha3BaHHA [JA (BeMeily. Yie B 3TOM 3aRIi0UaeTcA abCTpak-
IUA OT CPe/ibl, ORPYKAaIoIeil 3TH BElIH, OT HeNPeCTAHHBIX METKUX H3MeHe-
HUH, KOTOpPbIe HUCMBITHIBAIOT 3TH KOMIIEKCHI U KOTOphbIe, KAK MeHee Bai-
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Hble, He NIPUHUMAIOTCA BO BHUMaHHe. B IpHpode HeT Beld MOCTOAHHOM,
HeusMmeHAwoWelcA. Bemr ecTh abeTpaknid, HasBaHUe, CAMBOI JJIAl KAKOTO-
HUOYOb KoMILiekcad 3NMEeMEHTOB, U3MEHeHHe KOTOPOTro MbI He IPUHUMAEM BO
BHUMaHHe. Eclid MBI Bech KOMILIEKC 06003HaYaeM 00HUM CIIOBOM, OOHUM CUM-
BOJIOM, TO 3TO IPOUCXOAUT MOTOMY, YTO Y HAC eCTh NOTPeGHOCTh BCe CBA-
3aHHBIe MekIy co60l0 BleuaTieHUA Npoby:maaTh cpasy. Korga e Ha 60-
Jdee BBICOKOI CTYIEHH KYIbTYpPhI 3TH U3MeHeHUA ofpallaloT Ha ceGA Halle
BHUMaHHe, TO MBI €CTECTBEHHO He MOKeM BMECTe C TeM yOep:KaTh U IO-
CTOAHCTBO BelU, eClIH MbI HE XOTHM HPUITH K «Belld B ceber U NOHAOGHBIM
IPOTHBOPEYUBEIM IpefcTaBneHuAM. OIIyIeHUA TO}e He «CUMBOIBI Bellleiiy.
Cropee «Belllby €CTh MBICIUMBIA CUMBON [Jfl KOMIIJIeKca OLIYIIEeHHH OTHO-
curenpHoil ycroifunsoctu. He Bewu (Tena), a uBera, TOHBI, TABIEHHA, IPO-
CTpaHCTBA, BpeMeHa (4TO MBI OGLIKHOBEHHO HA3LIBAEM OLIYIIEHUAMU) CYTh
HACTOALINE d.4eMEHIMbl MUDA.

CmMeICK Becero nponecca UCKIIOUATENRHO 3KoHOMUYeckuil. [Ipu Bocnpo-
U3BeleHUU GaKTOB MBI HAUHMHAEM C §0llee YCTOMYUBHIX, IPUBLIYHBLIX H 3HA-
KOMBIX HaM KOMILIEKCOB U CIOJa BIOCIeACTBUU IpHGaBIAEM, BHOCA NONIpaB-
KH, U HenpuBbIYHOe. Korga Mbl, HanmpuMep, roBOPUM O NpOGYpaBIeHHOM
OUIMHIPe, 0 Ky6e ¢ IPUTYNIeHHBIMA KpagMH, TO 3T0 — CTPOr0 FOBOPA —
co6CTBEHHO MPOTHBOpEeYHe, eClIH TONBKO MBI He IPUHUMAaeM MpHBeAeHHOH
BhIIlle TOYKH 3peHUA. Bee cyocdenus cyTh mogo6HOro poja JONONHEHUA U MO~
IPaBKU CYIIEeCTBYIOIIUX YyiKe IMpeAcTaBIeHHH.

3. Korga MbI TOBOpPUM O NpHYHHE U CIEACTBHH, TO MBI IIPOU3BOILHO
BHIJIENAEM T€ MOMEHTHI, Ha CBA3hL MeKIY KOTOPBIMH HYMHO o6pamums 6HU-
MaHUue NPU BOCIHPOU3BeIeHUH KAKOrO-HUOYIb (aKTa B BaKHOM ANA HAC Ha-
npaBineHud. B npupoge Her npuuanuel 1 Her cneacrBuA. llpupona Ham Tomb-
KO pas pana. [loBTOpeHUA paBHBIX cly4aeB, B KOTOPhIX A 6b1n0 GbI Beerja
CBA3aHO ¢ B, T.e. paBHEIe pe3ynbTaThl [IPH PABHBIX YCIOBHAX, T.€. CYII-
HOCTh CBA3H MeMAY MPUYMHON U CleqCTBHEM, CYLUIECTBYIOT TOILKO B ab-
CTPaKIUU, KOTOPYIO MBI NIpedIpUHAMAaeM B LelAX BOCIPOU3BeneHUA (ak-
ToB. Pa3 kakoii-Hu6yas GaKT cTal HaM NPUBBIYEH U 3HAKOM, MEI He HYH-
JOaeMcA GonbIle B 3TOM BBIJENEHHU CBA3AHHBIX MemIy c0o60I0 PU3HAKOB,
MBI He oGpalllaeMm Gollee BHUMaHUe Ha HOBOe, ocoGeHHO Gpocarolleeca B ria-
3a, MBI He TOBOpPUM 6ollee 0 NPUYHHE U cNeJCTBUH. TelnoTa ecTh IPHYHHA
yInpyrocTd napa. Paz 5To oTHomeHHe HaM cTalo MPUBBIYHO, MBI IPEACTaB-
aseM cebe map IpPAMO BMeCTe C YIPYTOCThIO, COOTBETCTBYIOIEH ero TeM-
nepatype. Ruciora ecTh NpuYMHa OKpAacKU B KPaCHBIA [[BET NTaKMYCOBOI
HacTOiKHU. BrocneJCTBUM #e 3Ta OKpacKa ecTh OfHO U3 CBOICTB KUCIOTHL.
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IOM mepBBIf 3ajaicA BOIPOCOM: Kak MomeT Belllb A OelfcTBoBaThH Ha
apyryio Bemb B? OH Tome He NpHU3HaeT NPHUYHMHHOCTH, a TONbKO HOCTe-
JOBaTeILHOCTh BO BPEMEHH, CTaBIIYIO HaM NPUBLIYHOWA H 3Hakomoll. RaHT
NpaBUILHO MO3Hal, YTO He OJHO Toloe HaOMIOJeHHe MOkeT Hay4dHUThb Hac
neobrodumocmu cBa3u Mexay A u B. OH npuHMMaeT NpUpoOMKIeHHOe pac-
CYA0YHOEe NMOHATHE, I0Jl KOTOPOe OH NOABOJUT Ciy4dail, JaHHBIA B ONBITE.
[lTonenraysp, cTOANUH N0 CyNIeCTBY Ha TOIl e TOUKe 3PEeHHA, pa3inyvaer
yeThIpe GOPMBI «3aKOHA IOCTATOYHOIO OCHOBaHHUAY: JOTHUECKYIO, GU3HYeC-
KYI0, MaTeMaTHUYeCKy0 GopMy H 3akoH MoTuBauuu. Ho aTu dopmel paznu-
YalTCA TONBKO 10 Mamepudiy, K KOTOPOMY OHH IPUMEHAKTCA H KOTOPBIHA
OPHHAAIEHRUT OTUACTH BHEUHEeMY U OTUACTH SHYMPEHHeMY ONBITY.

HaupHoe u ecTecTBeHHOe 0GBbACHEHHE CBOJUTCA, IO-BUAUMOMY, K Clle-
aytomeMy. [IoHATHA NPUYMHEL U cleJCTBUA BO3HHKAIOT JHIIL BCIEJCTBHE
CTPeMJeHHA BOCIPOU3BOAUTE dakTel. CHayana BO3HHKAeT TONbKO MPHBBIY-
ka cBfas3eiBaTh A ¢ B, C ¢ D, E ¢ F u 1. 1. Habnonan, korga ectsb yike
MHOT'0 ONBITA, KaKyIO-HUOY b cBA3b Mesxkay M u N, yacTo y3HawT, uTo M
cocmoumuz A, C, E,;a N —u3 B, D, F', cBfi3b Me1y KOTOPHIMK HAM Ye
IHAKOMA U NPUBHLIYHA M KOTOpad UMeeT [UIA Hac BBICHIHI aBTOPHTET. THM
o0'LACHAETCA TO, UTO YeJOBEK OnblmHbll paccMaTpPUBaeT Kaskabli HOBBI
ONBIT IPYTHMHU T'1a3aMu, 4eM HOBHUYOK. HoBEIil OIBIT IpOTHBONOCTaBAAETCA
BceMmy cTapomy. TakuMm oGpa3oM, B JefICTBUTEIBHOCTH €CTh «paccyI0YHOe
NOHATHEY, 0]l KOTOPOe MOABOAHTCA KamIblil HOBBIH ONBIT, HO 3TO IOHA-
THe pa3BHIOCh B camMoM onbiTe. IlpefacTaBieHune o Heo6rodumocmu CBA3U
MesKy IPHYHHOH H cleficTBHeM obpa3yeTcA, BepOATHO, Yepe3 Hallle npous-
801bHOe IBUKEHNE U H3MeHeHHA, BEI3bIBaeMble HAMH NOCPeCTBEHHO Yepe3
9TO ABHMEHHe. JTO MoNoMeHHe MemIy npouum npuHaAn HOMm, Ho caMm He
ocTalcA eMy BepHBIM. Ba#iHo 1A aBTOpPHTeTa NOHATHI NMPUYKHBI H Clej-
CTBHA TO, UYTO OHH Pa3BUIKUCh UHCMUHKMUGEHO U HENIPOU3BOILHO, YTO MBI
ACHO YYyBCTBYeM, UTO CAMH MBI THYHO HHYero He cjenand aaf UX obpaso-
BaHHA. Bonee Toro, Mbl Mo}eM fae Ckas3aThb, YTO YYBCTBO NPHYHHHOCTH
He npHoOpeTeHO MHANBHAYYMOM, a NpeoGpa3oBaHO yie pa3BHTHEM poja.
Takum ob6pa3zom, NpHUYMHA U ClIeJCTBHEe CYTh CO3JaHUA HAIIEro MBINUTEHUA
¢ dyHRIHeH sroHOMUYecKod. Ha Bonmpoc, novesy oHN BO3HHKAIOT, HUKAKO-
ro oTBeTa AaTh Henb3A. 60 HMeHHO Yepe3 abCTpPaRIUIO BCEr0 OJHOPOJHOTO
MBI IPUXOJUM JTHIIb K BOIIPOCY (NOYeMYD.

4. Ecny MBI 0CTaHOBHMCHA Ha OTAETbHBIX YACTHOCTAX HayKH, TO 3KOHO-
MHYeCKHIl XapaKkTep ee cTaHeT ellle ficHee. T'ak Ha3bIBaeMble, onucaTelbHbIE
HayKH JOMKHBI YAOBI€TBOPUTHCA BOCIPOH3BEJeHHEM OTAETbHBIX GaKTOB.
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Tam, rme 3To BO3MO#HO, pa3 HaBcerJa BbIIBUTaeTcA oblllee HeCKONbLKHUX
¢arxToB. B Haykax BRICOKOpPa3sBHTHIX yJaeTcA OOBLEIMHUTL B OOHOM BHI-
pakeHHH YKasaHHA Ha BOCIpPOH3BelleHHe oueHb MHOTUX $axToB. Bmecto
TOTrO, HaNpUMep, YTOGLI OTMeuYaTh BCe Da3lHUHbLIE CIydYaH MpeloMIeHUA
CBeTa B OT/IEILHOCTH, MBI MOM€M BCe BCTpPeYarl[HecA CIydan BOCIHPOHU3-
BOAHTH WJIH 0 ONLITA NpPeJCcTaBUTh cefe, eCIM MBI 3HaeM, UTO JIy4Y Hajia-
oWl U IepeloMIEHHBIH JekaT B OJHON NIOCKOCTH ¢ IepHeHANKYIAPOM
U UTO :;—Eg = n. BMecTo GecuncieHHOT0 MHOMKECTBA CIyUYaeB NPeloMIeHHA
CBeTa IIPU Pa3NUYHBIX KOMOMHALKMAX BellleCTB M yIiax NajfieHuA, HaM HY#HO
TOT/Ia OTMETHUTE cefe TOILKO 3TO YKa3aHHe M 3HAYeHHA VA N, YTO ropasfio
derde. JKOHOMHYeCKad TeHJEHLHUA 3/lech oyeBHAHA. Janee, B mpupose HeT
30KOHA TIPEOMIIEHUA, a eCTh TONBKO pa3iHyHble Clyyan NpeloMIeHUA. 3a-
KOH IpeJOMIeHHA eCThL JUniL 00001IeHHOe KOHLEHTPUPOBAaHHOe yKazaHHe
JUIA BOCIIPOM3BeJIeHUA JIIA Hac daKTa M IPUTOM MOALKO C €ro reoMeTpH-
YeCKOH CTOPOHEL.

5. Haubonee pa3BUTHI CO CTOPOHEBI JKOHOMHUYECKOH HAYKH, HAKTH KOTO-
PEIX MOTYT GLIThH Pa3ioMmeHbl Ha HEMHOTHe TONbKO OJHOPOIHEIE U MOJAAaI0-
IHeCA YYeTY 3JIeMeHTHl, KaKk, HalpHMep, MeXalHuKa, B KOTOPOil MBI HMeeM
Jello TOILKO ¢ IPOCTPaHCTBaMHU, BpeMeHaMH U MaccaMu. Bea npeaBocxuiia-
IOIaA ONEIT YKOHOMHUA MaTeMaTHKH OKa3kIBAaeTCA Ha MOIL3Y STUM HayKaM.
MaTemaTHKa eCcTh 3KOHOMHUA cyeTa. Uucna CyTh NOPANKOBHIE 3HAKH, MPH-
BeJleHHEIE B IPOCTYIO CUCTEMY PajaK yA0GCTB 0603peHUA U SKOHOMHUH. Ync-
JeHHBIE ONepalMM MO3HAIOTCA B CBOeH HE3aBHCHMOCTH OT poja 0GhLeKTOB
W pa3 HaBcerja sayuuBaiorca. Eciu g K 5 ogHopoaHsIM o6bekTaM npudas-
J[10 7, TO [JA onpefelleHHA CyMMEBI A CHayana ellle pa3 COCUHUTHLIBAID BCe
00BEKTHI M TOT/Ia 3aMevaro, 4To A NIPAMO MOr'Y CUHTaTh OT 5 maiabine. [Ipu
MHOTOKDPATHOM MOBTOPEHHH TaKHX ClIyd4aeB fl COBCeM cheperarmw cebe cuer
U NPeIBOCXHILIAI0 U3BECTHHI MHe Yie pesyibmam cyeTa.

Bce uucrnennnle onmepaluu MMeEIOT LEILIO CIKOHOMUMb NPAMONA CUeT
Y 3aMeHHUTH ero pe3ylbTaTaMHU NPeJNPHHATHIX YiKe paHblne onepaluil cye-
Ta. MBI He jkelaeM OJHY M TY e ollepallMIO cueTa NOBTOPATH valle, 4eM
3TO HeOGXOAMMO. Y:e B UYeThIpeX IpaBUiIaX apudMeTHKH MOMKHO HANTH
MHOTOYHCIeHHbIe JOKa3aTelbCTBa NMPAaBHIBHOCTH 3TOro Baraaaa. Ho Ta e
TeHJEeHIIUA BeJleT U K anrefpe, B KOTOPOIl pa3 HaBcer/ja U3JIaralOTCH PABHbIE
no gopme YMCleHHBIe ONEpAlMH, NOCKOILKY OHHU MOTYT OBLITH BBINOJHEHEH
He3aBHCHMO OT 3HAYEeHHH YHCel.



414 Tnasa IV

U3 ypaBHeHUA
z? — y?
Tty =T —Y,
HanpuMep, Mbl y3HaeM, 4To Oojee clokHadg YHCIeHHadA olepauud cleBa
Bcerja MokeT ObBIThH 3aMeHeHa OoJiee NpPOCTOIl clpaBa, Kakue Obl YHCiIa
HU MOJCTABUTh IOJ 3HAKAMHU T U y. ITUM Mbl cOeperaeM cebe TPYA BhI-
NnoJHeHUA Gojiee clOMHON onepanuy B OyayuieM. MaTeMaTHKa eCcTh MeTO[
3aMeHbl, HACKOJAbKO 3TO BO3MOMKHO, U B CAMOLl 3KOHOMHOL HOPME HOBbLT YUC-
JEHHBIX OIllepallMii BBIIOJHEHHBIMH Yii€e paHblle H, cleJoBaTelbHO, He MO[-
JexaluMH MOBTOPEHHIO. [Ipy 3TOM MOMET CAYyYUThCA, YTO NPUMEHAIOTCA
pe3yabTaThl ollepallil, B JeliCTBUTEIbHOCTH BBIIOJIHEHHBIX MHOTO CTOJe-
TUH TOMY Haszal.
Bonee HanpsAeHHbIE YMCTBEHHBIE OllepaIiiy YaCcTO MOTYT OBITH C MOJb-
3011 3aMeHeHbl MEXaHHUYECKHMHK YMCTBEHHBIMHU onepaliuaMu. Teopus onpe-
JenuTenel, HanpuMmep, o6A3aHa CBOUM MPOUCXO#IeHHeM HaOMIOJeHHUIO, YTO
HeT HY#Jbl Kam/bl{l pa3 ChI3HOBA pellaTh ypaBHEHUA HOPMEL
a1%+ biy+c; =0
as% + bay+cs = 0,

W3 KOTOPBIX clegyeT
. a by — caby _
arby — aszby

i
N
_ 1€ — Q261 Q
albg — agbl N
Pemtenve 3T0 MoseT GbITh HOMTYUYeHO U3 KO3)(DUIUEHTOB, €CIN Halu-

caTh 3TH NMOCIEAHHE [0 H3BECTHON CXeMe K MeXAHUYECKU MU ONIEPUPOBATh.
Mer uMeem Torga

ap b
= albg — agbl =N
as by
U aHaJO0TUYHO
c b _ a1 Ci| _
b = P =Q-
C2 2 G2 C2

[Ipy MaTeMaTHYeCKHX OIepalMAX MOMKHO JamKe Co8epuleHHO 0CBOGO-
OUTE TOJOBY OT pabOThI, CUMB0AUIUPYA PA3 BBHIIOTHEHHBIE YHCIEHHBIE OIle-
palMy NpPH NOMOIIH MeXaHHYeCKHX ollepalluil co 3HaKaMHu H cOeperad pa-
60Ty yMa and Gojlee BamHOTO BMECTO TOTO, YTOGBI pacTpauyHBaTh ee Ha
NOBTOPEHHE BBINOAHEHHEIX y#e onepanuil. [lono6HEIM #e o6pasoM HocTy-
naeT 3KOHOMHO M KyIel, KOTOPbI BMECTO TOr0, YTOOBI pacchLIaTh CaMH
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TOBaphl, ollepupyeT opAepaMu Ha HuX. Py4yHas pafora cyeTuyuka MOMKeT
ObITb Jake 3aMeHeHa CYeTHbIMM MallMHaMK. Takux MalluH, Kak U3BECTHO,
HMeeTcAl yike HecRoAbko. MaTematukry bab6063a:y, mocTpoUBIIeMY Takoro
pojla MalluHY, U3/I0/4eHHbIe 3/leCb MbICIH ObLIK yi#e COBepPIIeHHO ACHEI.

He Bcerma pesynbTar cuera JoimeH ObITh HallfleH deticmeumensHuim
CYETOM, a OH MOkeT ObIThb HailfieH M KocBeHHO. [Jlerko, HanmpuMep, HalTH,
YTO KpHUBaf, KBajpaTypa KOTOpPOH /A abCclUCCHl & MMeeT BeIUUYMHY 1™,
JaeT mpupamenue mz™ ! dr KBagpaTyphl A IpUpalleHHA abcuucesl dx.
Toraa u3BecTHO Tak:#e, UTO fm:z:m‘l dr = ™, T.e. MO#HO y3HaTh, YTO
npupameHuo mr™ ! dr cooTBeTCTBYeT BelMUHHA £™, Kak Y3HAIOT ILIOJ 10
ero roxiune. Takue pe3ynbTaThl, clydailHo HallleHHbIe MeTOAOM 0OpaTHBIX
paccy#iJeHHUil, TpeACTaBIAIOT B MaTeMaTHKke HepeJkoe fiBlelHe.

MosieT nmokas3aTbCAl CTpaHHBIM, YTO JaBHO cOBepllieHHaf Hay4Hafl pa-
6oTa MOeT MHOTOKPAaTHO NMPUMEHATBLCA, Yero NMpU MeXxaHH4YecKo#l pabo-
Te, eCTECTBEHHO, He 6bIBaeT. Ecnu kTo-HUOYIb, cOBepHIAIOMIUI ekeJHEBHO
OOUH U TOT #e MYyTh, OAHAM/BLL CIYYallHO HaXOAUT NMYThb Oojee KOPOTKUR
Y MOCTOAHHO BBIOMpaeT 3TOT NOCJeAHUH, BCIIOMUHAA 0 KPaTKOCTH ero, OH,
KoHeuHO, cGeperaeT pasHocTs B Tpyje. Ho BocmoMuHanme He ecTh HacTof-
manA paboTa, a oceoboxcdenue paboThl Oolee lelecoobpastoit. HMenHo Tak
JeJI0 TPOUCXOAUT ¢ MpUMeHeHUeM HayuHBIX KJel.

KTo 3anmmaercA MaTeMaTHKOH, He AOGHBHIMCH ACHOCTH TOHHMAHUA
B YKa3aHHOM HalpaB/leHHH, TOT YacTO He MOeT OTAeNaThbCA OT HeNpHUAT-
HOro BlevaT/ieHMf, OyATo Oymara U KapaH[Jall NMpeBOCXOAAT B MHTeIJek-
Te ero camoro. [IpenogaBaive MaTeMaTHRU B 3Toil ¢dopMe BpAX JU HMeeT
6oslee 0OpasoBaTelbHOe 3HaveHHe, YeM 3aHATHe Kabbajoll WM Maruyec-
RUM KBaipaToM. ITO He MOeT He NPUBECTHU K 3apo#iJeHUI0 MUCTHIeCKOHR
CRJIOHHOCTH, KOTOpaf MO#eT NMPUHECTH CBOM TIJIOALL.

6. Bor mogo6Horo e poga NMpPUMepPbl SROHOMHUM MBICIN Mbl MOEM
HaliTH U B ¢usuke. Ham mocratouno 6ynet kpaTkoro ykasaHud. MomeHT
HMHepLUH AesaeT UIIUIIHUM [J1A Hac paccCMOTpeHHe OTAelbHbIX YacTell Mac-
cpl. C nmomMombo cHIOBON GYHRIHUH MBI cheperaeM cebe HccleqoBaHHe OT-
JelbHEBIX cocTaBaAmmux cuil. [IpocTora paccyskieHHI ¢ MOMOIIBIO CHIOBOMH
¢$YHRIMY OCHOBaHa Ha TOM, UTO OTBICKaHHIO CBORCTB 3TOR NocaeaHel TOM:H#i-
HO NpeJllecTBOBaTh MHOMeCTBO paccy#aeHuil. /lnontpuka l'aycca c6epera-
eT HaM pacCMOTpeHHe OT[e]bHbIX NPeJoMIIAINX TOBepXHOCTel JHONTPH-
YeCcKOH CHCTeMbI, 3aMeHAA UX TIaBHBIMH TOUKaMH H ¢porycamu. Ho oTKphI-
THUIO TMOCJAeIHUX AOM#HO OBLIO NpellecTBOBATh pacCMOTpPeHHe OT/IeJdbHbIX
noBepxHocTed. [Inontpura [aycca cfepezaem TONBKO MOCTOAHHOE NOBMO-
penue 3TOr0 pacCMOTPeHHUA.
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TarkuM o6pasoM, HeT, MO#HO CKa3aTh, BOBCe TAKOI'0 HAYUYHOTO Pe3yilb-
TaTa, KOTOPBI# NPHUHIKUNHAILHO He Mor Obl OBITH HailleH B Ge3 BCAKOTO
MeToaa. B 1eficTBUTENBHOCTH #e B TeueHHe KOPOTKOT0 BpeMeHH OJHOH ue-
JOBEUECKOIl #H3HH M BBHUIY OrpaHHUeHHO! NaMATH uejloBeKka Gollee HIH
MeHee 3HAUHTENbHOE 3HAHHE JOCTHAHMO TOJBKO NPH geauiaiiuiell 3KOHO-
MM MbIcTH. [loaToMy caMa HayKa MomeT paccMaTpHBaThcA Kak 3ajjaua Ha
MHHEMYM, COCTOAIIAA B TOM, YTOGBI BO3MO#HO NojMHee H300pa3suTh GaKThI
¢ HaumeHbvwell sampamoti pabomol MulULIEHUA.

7. C Hamefl TOUKK 3peHHA (GYHKIUA BCAKOI HAyKH 3aMelaTh OIBIT.
IlosTomy oHa, ¢ 0JHOH CTOpPOHEI, paBja, AOJM#HA OCTaBaThCA B ofaacmu
OIbITA, HO, ¢ APYT0il CTOPOHKI, OHAa U NpeANlecTBYeT ONBITY, BCeraa oMuian
NOATBep:#IeHNA WK TaK#e onpoBep:keHUA. TaM, rjle HEBO3MOKHO HH MOJ-
TBepsk/l€HHe, HU ONpOBep:#ieHNe, TaM HayKe JejlaTh Heuero. OHa ocTaeTcA
Bcerjla TOJAbKO B 06JaCcTH HenoaHozo onbiTa. O6pasaMy TAKHX oTpaciell Ha-
YRH ClIy#aT TEOPHH YIPYTOCTH H TelJIONPOBOJHOCTH: U Ta, H APYTraf NpHU-
NHCBHIBAIOT MeJbYyaflliiM yacTHIAaM TeJ TOJAbKO Te caMble CBOWCTBa, ¢ KO-
TOPBIMH Hac 3HAKOMHT HeloCpe/JCTBeHHOe HabiIoJeHHe GOJMbIIHX YacTeH.
C pa3BHUTHeM cpe[cTB HabGiIOJeHHA CpaBHeHHe Mem Iy TeOpHel H ONbITOM
Mo:eT ObITh IIPOBe/IeHO BCe Jajbllle U Jajblie.

OnuH onbiT, 6e3 CONYTCTBYWIIUX €My MbIciel, ocTaBajicA Obl Bcer-
Jaa HaMm uy:#abIM. Te MBICIH, KOTOpble MOTYT GbITh COXPaHEHBI B HAUG01b-
wetl 061acTH ¥ Hanboee 0GHIbHBIM 00pa30M JONOIHAIOT ONBIT, CYTh TaKike
MBICIHN Hauboaee HayiHbie. B HccleloBaHUM HCXOAT U3 NPHUHIHIA Henpe-
puleéHOCMU, TIOTOMY YTO, MOAbKO UCXOAA M3 5TOr0 IPHHLIHNA, MOKHO J0-
CTHYb IOJE€3HOT0 ¥ 3KOHOMHOTO IOHUMAHHA OIBITA.

8. Ecam 3amarp ¢ KOHIOB IJHMHHBIA YIPYTHI CTepskeHb, TO B 3TOM IIO-
clleJHEM MOTYT ObITh BEI3BaHbI Me/lJIeHHbIe HeNocpe/ICTBEHHO HaGl 0 1aeMble
Koje6aHUA. ITH KojldeGaHHUA MOKHO BHeThb, OCA3aTh, 3anucaTb rpadpuyec-
KH U T.1. EcllH YKOPOTHUTB cTep#eHb, KoleOaHHA CTAHOBATCA GbICTpee U He
MOTYT OBITh y:#e HellocpeACTBeHHO BH/HBI; CTepeHb JaeT HEACHYIO Kap-
THHY — HOBoe fAiBleHHe. Ho olynieHne ocA3aTelbHOE IOX03KE ellle Ha IpeHi-
Hee, IBHMEHHA CTeP#HA MOTYT elle ObITh TpadHUYeCKH 3allMCaHBI M, eC/IH
MBI YIep#HUBaeM ellle npedcmasiexue KojlebaHU, Mbl PEIBUIUM De3Y/b-
TaThl HAlIKX ONbITOB. [Ipy JanbHellleM YEOPOUeHHH CTep:KHA U3MeHAeTCA
TaKkke U ocA3aTelbHOe OMIyI[eHHe, CTep;keHb K TOMY e HauHHaeT 3BY-
4yaTh, T.€. Mbl HMeeM ellle 0JHO HoBoe ABjleHHe. Ho Tak Kak He Bce ABIeHHUA
cpasy coBepllleHHO H3MEHAIOTCA, a U3MeHAeTCA Bcerja TOJAbKO TO WIH JpY-
roe U3 HUX, TO conymcmseywulda UleA KoleGaHUA, He CBA3aHHAA C OJHUM
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KakUM-HUOYIhL KolebaHUeM B 0TAedbHOCTH, BCe ellle ocTaeTCA Nnoaesnoll, Bce
elle 3KoHOMHa. Jlaxe Toraa, Korga TOH CTAHOBUTCA CTONb BBICOKHM H KoJe-
O6aHHA CTOJb MajbIMH, YTO YINOMAHYThIe cpelcTBa HAOMIOJeHUA NPeABIaY-
MHX CIy4YaeB 0Ka3bIBalOTCA HETOZHBIMH, MBI BCe €Ile ¢ No.Ab30l NpeAcTaB-
IfeM cebe 3Bydaniuil cTep#eHb B Kome6aTeAbHOM [IBHMEHUH U MBI MOMEM
npeAckasaTh KoldeGaHHA TeMHBIX MOJOC B CIEKTpPe NOJAPHU30BaHHOIO CBeTa
B CTERJIAHHOM cTepHe. Keau 6b1 ¢ JaabHeRNUM YKOPOYEHHEM CTeDPKHA 8ce
ABJIeHUA BHe3allHO Mepeluld B HOBble NMpeAcTaBleHUA, KolebaHHue He NpuHo-
cua0 6bl 6oONbINe NMOAB3bl, TAK KaK OHO He HaBajo Gbl Gonbille cpeAcTB A
dono.HeHUsA HOBBIX JAaHHBIX ONBITA MPEHHUMHU.

Ecnu MBI K BoCIpHHHMaeMbIM HaMHK AefCTBHAM diofefl NMpHUCOeTHHA-
eM B HallleM MBINIEHHUH He NoAJaloliec HalleMy BOCIHPHATHIO ONMYIIeHHA
U MBICIH UX, NoA0GHbIe HAIKUM, TO 3TO NpeAcTaBIeHHe HMeeT SKOHOMHUYEC-
KYIO LEHHOCTD, Jenaf IOHATHBIM HaM, T. e. JONOJHAA U cOeperaf Hall ONBIT.
JTo mpelcTaBleHHe TOJABKO MOTOMY He paccMaTpPHUBaeTCAl, Kak BelHKoe Ha-
Y4HOe OTKPBITHE, YTO OHO ¢ OJABINOI CHIOH HABA3BIBAETCA YelIOBEKY, Tak
YyTo KaskIbli pebeHor ero HaxoAuT. [logoGHBIM ke oO6pa3oM MBI NOCTYHa-
eM, Korja Mbl JABHKYINleecA Telo, HCUe3HYBIee 38 KOJIOHHOH, HIH KOMETY,
B JaHHBI{ MOMEHT HeBHANMYIO, IPeJCTaBIAeM cede NPOJOTHKAIONUME CBOH
OyTh CO BCeMH HabGaIOAeHHBIMH [JO TeX NOP CBOHCTBaMH, M Torja MBI He
nopaseHbl UX HOBBIM HoABaeHHeM. MbI 3anonHfAeM npoGelbl onbiTa Ipel-
CTaBJIeHHAMH, KOTOPble HMEHHO ONBIT Jal HaM.

9. He BcAKas cymecTByIONad Hay4YHaA TeOPUA NOAYyYaeTcA CTOIb ec-
TeCTBEHHO U fedvickyccmeenno. Rorja Mbl, HanpuMep, oObLACHAEM XHMHU-
YecKHe, dIeRTPHUYECKHUe, ONTHYEeCKHe ABIEHHUA NPH IOMOIK aTOMOB, TO 3T0
BCIlOMoOraTeNnbHOe IpefcTaBieHHe aTOMOB He MOMYUHJIOCh HA OCHOBAaHHUH
NPUHIUIA HENPEPBIBHOCTH, a8 CKOpee UMeHHO IJA 3TOH Leld NpUAyMaHo.
ATOMOB MBI HHUTJEe BOCIPHHATH He MOMEM; IOJOGHO BceM CyGCTaHIUAM,
OHU — BEeIMIH MbICIHMBIe. Bosee Toro, aToMaM NpHIHCHIBAIOTCA Jaxe HEKo-
TOPBIE CBOMCTBA, HAXOAANUECA B IPOTHBOPEYHH CO BCeMH HaGMIOIeHHBIMH
HaMH [0 CHX Nop cBoiicTBaMH. Kak O6bl aTOMHBIE T€OPHH HU GBLIH NMPHUIOA-
HBI JJIfl TOrO, YT00BI H300pa3uTh pAX $HaKToB, eCTeCTBOUCHIBITATENb, KOTO-
pelit GmiofeT npaBuia ¢urocodeTBoBanuA HeioToHa, 6ydeT paccMaTpHBaTh
5TH TE€OPHH TONbKO, KaK BCIOMOraTelbHOE CPEICTBO 8PEMEHHO20 TaApaKme-
pa ¥ 6ymeT cTPeMHUThCA K 3aMeHe HX KaKMM-HHOYyIb Oojiee ecTeCTBEHHBIM
BO33pEeHHEM.

AToMHaA TeopHA MMeeT B ¢H3HKe NMOJOOHYIO ke GYHKIHIO, KaKyio
HMeIOT H3BeCTHble MaTeMaTHUYeCKHe BcIoOMoraTelbHble NpelcTaBIeHHUA:
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OHA ecTh MaTeMaTHueckas .Mmodeab NIH W300pameHus (GakToB. Ecid Mbl
| BLIpaskaeM KoleGania yepes GOpMYIIbI CHHYCOM JaNbLHBIX KoMeGaHuii, mpo-
ecchl oXJMaskIeHHA — Yepe3 NOKaszaTeld, paccTOAHMA, MpolielHLIe Haja-
IOI[MM TEJIOM, — Yepe3 KBaapaThl BpeMelH, To HAKOMY U B TOJIOBY Ie IIpH-
XOUT, YTO €CTh KakafA-HHGYIL CBA3L Memkay KonebanueM 8 cefe U KaKoii-
HUGYIb GYHRIMel yIia WK KpyTra, MeKIY NageldeM 6 cefe i Bo3BefeleM
B KBagpaT. BLlIo 3aMeuelio TONLKO, YTO Mesy HaGIIOdeHILIMU BeJIdYuHa-
MH CYHIeCTBYIOT H0OTOGHLIE e OTHOIIEHNA, Kakie CyIIecTBYIOT MERAY U3-
BECTHLIMH, NPUBLIYHBLMU U 3HAKOMbLMU 1AM GYHRIAAMU, H MBI [OIL3YyeM-
CH PMuMl 00.4e€ NPUSHINHBLMY U IHAKOMbLMU HAM IpeIcTaBIeHUAMHA BBIHIY
yao6cTBa 1A JONONHEeNHsA HAlleTo ONLITA. SIBIeHUA NPUPOILI, OTHOMIEHHA
MejKIY KOTOPLIMH He NOXO/KH Ha IPUBBIYNBIe HaM GYHKIUH, B HacTOAIlee
BpeMs oueHL TPYAHO H306pa3uTh. ITO MoskeT cTaTh HHaue ¢ JajibHedIInM
pasBHUTHEM MaTeMaTHKH. B kauecTBe TakMX MaTeMaTHUYeCKHX BCIOMOTa-
TelLHLIX NpeJcTaBleHil MOTYT BLITH Takr#ie NMOJe3HLI IpocTpalcTha 6olee
Tpex U3MepeHHil, 9To A pazobpal y:ke B IpyroM MecTe. HeT mosToMy Hy-
Ibl paccMaTpUBaTh Takye MpocTpalcTBa, Kak HeuTo Goibliee, YeM MBICIH-
MbIe Bemul.

lCrapanuamu JloBauesckoro, Bolyai, I'aycca, Pumana mponosun cebe, kak M3BecT-
HO, MyTb TOT BBLAAJM, YTO TO, YTO MBI Ha3bIBAEM NPOCMPAHCINBOM, €CTh CReyudbHbuil
delicmeumendnsiil cayuail Gonee o6wez0 MbicAUMO20 clydyad MHoOroobpasusa Goabuioro
koauyecTBa u3MepeHuit. [lpocTpaHcTBO Hamero 3peHUA W OCA3AHUA eCTb MpPolHoe MHO-
roobpasue, OHO HMeeT TPH U3MePeHHUA, Kai[oe MecTO B HEM MoeT GbIThb OTpejeneHo
TpeMsA He3aBUCHUMBIMM JApYT OT Apyra HpH3HaKkaMU. Muicaumo ke YeTBepTOe MIH elle
fosee MHOrOKpaTHoOe, Nofo6GHOe MPOCTPaHCTBY, MHoroo6Gpasue. Jla U pog MHoroobpasusa
MblcAUM UHAYE, YEM OH eCTh B JaHHOM NPOCTPaHCTBe. JTO pasbAcHEeHHEe ABIAETCA 3acly-
rojt rnaBHBIM 06pasoM Pumana, U MBI cunTaeM ero BechMa BamHbIM. CBoitcTBa gaHHOro
MpOCTPaHCTBa TOTYAC ke NMPEACTaBAAITCA HaM, kak 00BbEKThI Onbvimd, H OTNajaloT Bee
reoMeTpHyecKkHe ICeBIOTEOPUH, CTaBAMMUe cebe Nedblo YCTaHOBUTL UX OJHUM dumocod-
CTBOBaHHEM.

CymecTBy, KOTOpOe #H1J10 Obl B MapoBOi MOBEPXHOCTH U He HMeNo Obl OJA cpaBHEeHUA
HUKaKOro APYroro MPOCTPaHCTBa, ero cofcTBeHHOe MPOCTPAHCTBO Kasaloch Gbl Besfe
¢ paBHBIMHU cBoitcTBaMU. OHO MOr/I0 Gbl CUMTATEL €ro GECKOHEUHBIM M TOJBKO OMBIT yOe-
gua 6b1 ero B mpoTuBononoxkHoM. IlepegBuranch U3 AByX Touyek HauGoOJAbLIIEro Kpyra Iep-
MEeHJUKYNAPHO K 3TOMY TOCHeAHeMY TOie M0 HAUGONbIMIUM KpyraM, 3TO cyllecTBO edBa
14 Mojo3peBano Gbl, YTO KPYyTH 3TH rje-11b60 nepecexaroTcA. Tak U OTHOCHTEeNbHO AdH-
HOI'0 HaM NPOCTPAHCTBA TOALKO ONbiIM MOMET HayUHUTb, KOHEUHO JIH OHO, NepecekaloTca
14 B HeM TapaJjienbHble JHHHU U T. . TpyAHO TepeoleHUThL Bee BHICOKOE 3HaUeHHe 3TOro
pasbAcHeHuA. PasbAcHeHue, cozgaHHoe Tpynamu PuMana B Hayke, mofgoGHO MTMIIL TOMY
pasbACHEHUIO, KOTOpOe cO3HaHHe OGLIKHOBEHHOIO YeJOBeKa HAlllo Mo BOIPOCY O 3eMHO
MOBEPXHOCTH B OTKPBITUAX NEPBbIX KPYTOCBETHBIX MyTelleCTBEHHUKOB.

TeopeTnueckoe HcclefoBaHHe YNIOMAHYTHIX MaTeMaTHUeCKHX BO3MOMHOCTell Npeskje
BCETO He UMeeT HHYero obllero ¢ BOIPOCOM, COOTBETCTBYIOT 1M HM KakMe-HUGY b pealb-
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N Tak obcTOUT Jerno co BceMH THIIOTe3aMU, IIPUBIEKAeMbIMH JIA 005
fAcHeHUA HOBbIX ABIeHU. Hauiu mblcian 06 31eKTpUYeCcKHX IIpolleccax Ha-
XOOATCA ¢ HUMH B IIOJHOM cOTJacHH, pa3BHBaAch [OUYTH caMM 10 cebe
B IIPUBBIYHOM HallpaBJeHHH, KaK TOJIbKO 3aMeTHM, UTO Bce IIPOUCXOLUT
TaKk, Kak 6yATO Obl Ha MOBEPXHOCTH NPOBOAHHEKA HaXOAHWIHCh NDUTATHBa-
IolllHecA U OTTajlKuBaloluecA kugkrocTH. Ho camu 3TH BecnoMorarteibHble
npeJcTaBleHUA ¢ ABJIeHUEM B cefe caMOM HUYero 001ero He HMEIOT.

10. IlpeacTaBienne 06 YKOHOMUHK HallleTr0 MbIIIJIEHHUA Pa3BUIOCh Y Me-
HA ¢ ONBITOM IpenojaBaTelf, B IPaKTHKe IpenojaBanuA. OHO GbLIO y Me-
HA y#e, KOrJa A IPHCTYIHI K cBOMM NeKkIUAM B 1861 rogy B KavecTBe

HocTH. [losToMy He cienyeT Take Ha3BaHHBIX MATEMaTHKOB CUMTATh OTBETCTBEHHBLIMH
3a Te YyJOBUIIHBIC UJEH, KOTOPBIM 3THU HCC/eJ0BaHUA NOCAYHAMIU UCXOIHBIM HadaloM.
IIpocTpaHCcTBO Halero 3peHUA U 0CA3aHUA TPEXMEPHO, B 3TOM HUKTO HUKOIJa He COMHe-
BajcA. Ecau 6B U3 »Toro npocTpaHcTBa Mc4Ye3ald Tejla WM B Hero nonajgald HOBLIE, TO
66110 661 BO3MO#HO Hay4Ho o6cy#aaTh Bonpoc, npeacTaBifAeT aAu obnerdyeHue AJlA MOHH-
MaHUA U 0630pa, eciu NpeAcTaBAATEL cebe qaHHOe NPOCTPAHCTBO, KAK YacTh YeThIpex —
U1 MHOTOMEpHOro npocTpaHcTBa. TakuM oGpa3oM, 3To YeTBepToe U3MEpEHHUe Bce ke
ocTaBajoch OBl Bcerpa elle BellbIO MBICIUMOM.

Ho Tar geno He o6cTout. Ilogo6Horo poja ABNeHUA NOABWIKCHL JUNIL noOC.ie TOTO, Kak
cTald U3BECTHHI HOBble BO33PEHHUA, B IPUCYTCTBHH H3BECTHLIX JHL B COUPUTHYECKHUX
o6mecTBax. HeroTopelM Teoloram, 3aTpyJHABHIMMCA COBEpHIEHHO YHUYTOMUTL af, ja
W CIOMPUTaAM YeTBepTOe HM3MepeHHe OKasaloch BechbMa KeTaTH. 1A COMPUTOB MOJb3a
YeTBEPTOr0 M3MEepeHHA 3arilouaeTcA B cieayoumemM. U3 orpaHuUYeHHOR NHHUM MOMHO
nonacTb BO BTOpOE€ U3MEpEHUE, He [IPOX0JA Yepe3d ee KOHeYHble TOYKHU, U3 MOBEPXHOCTH,
OrpaHUYeHHOH KPUBOH NUHHeH, MOMHO [IONACTh B TPeThe U U3 3aMKHYTOTO [IPOCTPaHCT-
Ba B 4eTBEpTOE U3MepeHHUe, He NpopbhlBaAch 4epe3 rpaHUlibl. Jaxe Te HeBUHHBIEC BellH,
KOTOpBIe NpogelbiBald QOKRYCHUKM B TPeX U3MepeHUAX, Nony4aloT, 6rarogapa 4eTBepTO-
MY U3MepeHUIO, KaKoi-To HOBBIH opeol. Bce KyYHCTIITIOKKM CIMPUTOB, Kak o6pa3oBaHUe
Y3/0B B 3aMKHYTBIX HUTAX WIH YHUUTOMEHHEe TaKkUX Y3/I0B, KaKk yJajleHUe Tel U3 3a-
MKHYTBIX POCTpPaHCTB, yJaloTcA TOIbKO B TeX cly4asx, I'le BoBce He B 3TOM felo. Bee
cBoguTcA K Gecnone3HblM gorycam. He Hapoauicsa emme Takoit akymep, KOTopbli qo6unca
6bl posIeHUA 4Yepe3 4YeTBepToe U3MepeHHe. Ecau 6bl 3T0 ciyuuioch, Bolpoc ceifyac e
cTan 6l cepvesnbim. llperpacHble Gporychl ¢ y3namu npogeccopa CUMOHH 04YeHb XOpOIIH,
Kak PoKyChl, HO OHH CBUIETENLCTBYIOT He B I0Jb3Yy, a IPOTUB CIIUPUTOB.

Bearuit MoreT BhICKa3bIBaTh CBO€ MHEHME W NPUBOAUTL B I0Jb3y €ro CBOM JoKa3la-
TeNbCTBa; B 3TOM HHKOMY OTKasaTh Heab3fa. Ho pemeHue Bonpoca o ToM, cmoum au ec-
TecTBOMCHBITaTeNI0 NoAPoGHO ocTaHAaBIMBaTLCA Ha TOM WIH ApyroM BbICKaszaHHOM MHe-
HUM B Cepbe3HOM HcclleJoBaHUH, AONHO GbITH [IpeocTaBleHO ero pa3yMy U MHCTHHKTY.
Ecau 5TH Belu oKaMyTcA HCTUHHBIMMU, A HE IOCTHIYCh ObITH NOCAEHUM, KOTOPBLH 3T0-
My noBepuT. To, uTo A BUAeN, He 6bli10 crloco6HO MeHA cienaThb Gojee JOBEpUUBBIM.

Eme no o6HaponoBanua paboTel PumaHa, A caM paccMaTpuBaln y#e MHOTOMEpHBIEe [1Po-
cTpaHCTBa B KauyecTBe MaTeMaTHUecKU-(PHU3HUecKoro BecriomoraTenbHoro cpeactsa. Ho a
Hajelch, YTo To, YTo A 06 3ToM gyMmal, TOBOPMJ M NHUcal, HUKTO He NPU3HaeT paBHO-
[paBHBIM ¢ Kakoi-HUGynb ucropueill o npuBHaeHuax. (CMm. Max. «[IpHHUMO COXpaHeHHA
pa6otbl. HeTopusa u KopeHs ero»).
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npHBaT-JolleHTa © — 4YTo BIOJNHe NMPOCTUTEeNbHO — Monaran Toraa, YTo A
onuH oGramaio UM. B HacTosAmee BpeMA A, HAPOTHB TOro, yOemaeH B TOM,
YTO, MO MeHbIIel Mepe, MpeJUyBCTBHE 3TOT0 B3rNAAA AOIMKHO 6bLIO OBITH
O0TUM JMOCTOAHHMEM 6cer YUeHBIX HcClefoBaTelel, 3aAyMBIBaBIIUXCA BO-
o011le 0 Tmpollecce UCCNeNOBaHUA, KAk makosom. BripameHue 3Toro B3riaga
MOeT MOIYYHTH ellle BecbMa pa3nuuHble ¢opMbl. Tar, 0CHOBHOH MOTHB
npocmomasl U Epacomui, CTONL ACHO BhicTynatomuii y KonepHura u [Nanunesn,
Al mpu3Han Gbl He TOJTLKO 3CTETUYECKHM, HO U 3KoHOMUYecEHM. U B «llpa-
Bunax ¢uiocopcreoBanuay («Regulae Philosophandi») Heiotona aennerca
CYTIeCTBEHHOH TOUKA 3pEHUA YKOHOMHYeCKafA, XOTA SKOHOMHYeCKHl MPUH-
IUN He BHIpameH 3lechb BIOJHE ACHO, KaK TaKoBoil. B mHTepecHoil cTa-
The «OOMH 3MU304 M3 MCTOpHMH (uiocopuny («An episode in the history
of philosophy», The Open Court, April 4, 1895) MacCormack morasan, uto
B cBoux «Essaysy Axam CMHUTT Obl1 0o4eHb GIM30K K MBICIH 00 3KOHOMHH
HayKHU. B HoBeiillee BpeMA 3TOT B3TNAA OB BHICKA3aH HEOTHOKPATHO, XOTA
U B pa3nuuHoil popme: MHo# B 1871 roxy B neruun «O coxpaHeHHH paboThIy,
Kauddopnom B 1872 ropy B ero ”Lectures and essays”, Rupxrodbdom B 1874
roay B ero «MexaHuKke» u ABeHapuycoM B 1876 rogy. Ha ycTHoe BhIpasieHHe
NONHTHEA-3KoHOMa ['epMaHHa A yKa3an y:ie B Moell kKHure «[IpuHOun coxpa-
HenuA paborel (npum. 5). Ho o6HapogoBain nu 3T0T y4eHbld KaRy10-HHGY b
paboTy 10 3TOMY BOINpPOCY, MHE HEU3BECTHO.

11. A comumoch 37ech ellle Ha JOMOJIHHTEIbHOE H3NOMEHHEe B MOHUX
«IlomynApHO-HAYUYHLIX oYepkax» (cTp. 203 U ciefl.) U B «YUeHHH O Tero-
Tey (cTp. 294.). B nocnegHeM cOUMHEHMH PACCMOTPEHBI TAKKe BO3PaKeHUA
Metuonnara («Vierteljahrsschr. £ wissenschaftly, Philosophie, 1891). Henas-
Ho Husserl B mepBoit uyacTu cBoero courHenus «Logische Untersuchungen»
(«/lorryeckue uccienoBaHKAY) NPUBEN HOBhle BO3PaKeHUA NPOTHUB DKOHO-
MHH MbliIeHnA. Ha HeKoTopble U3 HUX A OTBETHJ yike B cBoeM oTBeTe [let-
HonpATy. A nonaramo Mo3TOMY, UTO cleqyeT MOJOMAATH ¢ Golee MOAPOOHBIM
OTBETOM [I0 TeX Iop, TMoka He GymeT oGHapomoBaHa BcA pabora Husserl’a,
yTo6bI TOr[a NHIIL TOCMOTPETh, He BO3MOMHO JIK MeK Iy HaMH corJallleHHe.
Ilorkyna #e A orpaHNYyCh BCe e JHIIbL HEKOTOPBIMH 3aMeYaHHUAMHU. B Ra-
YyeCcTBe eCTECTBOMUCILITATENA A MPUBHIK HAaUMHATH HCCIeJOBaHHE C CIElH-
anbHOTO, MOAJABaThCA NeHCTBHIO 3TOr0 TOCIEAHEr0o B OTCIO/Ia MEePEeXOauTh
K Gosee o0meMy. JToil NPHUBLIUKe A CllefloBal TaKMe NMPH HCCIeJOBaHUH
pa3BUTHA PH3KUYecKoro no3HaHuA. I momameH ObIT MOCTYNMUTH TaKUM 00pa-
30M yie MOTOMY, UTO co3[laHKe oOIIUX TeopHH A MeHA 3ajada mpyoHas
U BIBOIHe TpyJaHaA B o6nacTH, B KOTOPOH MUHHMYM HECOMHEHHBIX OOIHINX
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He3aBUCUMBIX MPUHLUIIOB, U3 KOTOPBIX MOMHO GbINO GLI 8ce evigecmi, He
JaH, a ToJKeH JHIb ObITh Haitfen. Takoe mpeAnpUATHE CKOpee MOTIO Obl
ofellaTh ycmex, eclid UCXOJUThL U3 MaTeMaTHRU. Tak A o6paTui, Mo3TOMY,
CBOe BHUMaHHe Ha OT/lelbHble ABTeHUA: TpuUcnocobrienne Mbicieil kK hakTaM,
npHcHocobieHde MEICHeil ApYr K ApyTy', SKOHOMHIO MBIIIIEHHA, CpaBHe-
HHe, MbICTeHHBIH 3KCTIEPUMEHT, TOCTOHHCTBO M HEMPEPLIBHOCTEL MBIIINTEHUA
U T. 1. lIpu 3TOM 6BLITO AJIA MEHA NONe3HO U IeHCTBOBANIO OTPE3BIAIOIUM 06-
pas3oM TO, 4YTO A pacCMaTPHBAl MPOCTOEe MEIIIIeHHe, a TAKKe U BCIO HAYKY,
Kak fiBIeHue GMONOTMYeCKoe, OpraHudYecKoe, a 4ozuieckoe MblllieHne, KaKk
udeaavudviil npedeavhotll cayiail. YTo MOMKHO Havame HcclieJoBalue ¢ 06oux
KOHI[OB, A HU Ha OJTUH MUT oclapuBaTh He Gyay. fl caM Ha3kIBaO MOM MOTBIT-
KM OYepKaMH [0 NICUXOJNOTMH MO3HAHUAZ. YiKe 0TCIOAa MOHHO YCMOTDPETh,
YTO A yMEIO pa3inuyvaTh Mey BOMPOCaMU MCHUXOIOTHYECKUMH U JoTHYec-
KMMH, YTO fl, BIPOYEM, IPU3HAIO 38 BCAKMM, YYBCTBYIOIUM MOTPeGHOCTE
B OCBeLIeHUH MPOLECCOB TOTUYECKUX M C TOYKH 3PEHHUA MCUXOIOTHYECKOH.
Ho Bpsax nu kTo-uubyab MMeeT MpaBO yNpeKaTh MeHA B TOM, YTO f Je-
1810 HUBeAUPO6AMb PA3IHYLE MEHY eCTECTBEHHBIM, CAeNbM U A02ULECKUM
MBIIIIIeHHEeM, KTO XOTh pa3 XOpOIIeHbKO BUUTANCA B TOTMYeCKUl aHanus mo-
doxenuit Heiotona B moeit «<Mexanukey. Ecinu 661 fase norudeckuil ananua
Bcex Hayk Obll yiKe el0M 3aBepliieHHbIM, 6HOTOTH Ye CKU-TICU XOIOT HUeCROe
McclieJoBaHMe UX PA3BUTHA Bee ellle ocTaBanochk Obl A MeHA TOTpebHoc-
ThIO, YTO He UCKIIOYalo Obl TOro, 4To6nl 3T0 MocleqHee ccneaoBanre GbLIO
MOJIBEPEHO OMAThL-TAKK NTOrMYecKoMy aHanusy. Fcnu gasme paccMaTpuBa-
10T BKOHOMHIO MBIIINEHUA, KAK YKCTO TelleoJOrHYecKuil U, cleAoBaTelbHO,
BpeMeHHEI1 NefiTMOTHB, TO CBefleHHe ero K Gojee ry6oKHUM OCHOBAHUAM®
TeM caMbLIM He TONLKO He HCRIIOUAeTCA, 8 CTAHOBHTCA Jae ellle Gollee He-
06xoauMbiM. Ho MOMHMO 9TOr0 BKOHOMMA MBINLIEHUA €CTh TaK:Ke BechMa
AICHBIN Jo2uveckull udeas, COXpaHAOIMI CBoe 3HAYeHHe Nae Tocle Jagep-
UleHHO020 TOTHYeCKoro aHanusa. M3 oJHUX M TeX e MPHHIHUIOB cCHUCTeMa
HAYKM MOkeT ObITh BhiBe[eHa eile paznudyibiM o6pazom. Ho odun u3 stux

L«Populir-Wissenschaftly. Vorlesungen, cTp. 246. 3aech 3ajaueii HacToAmeit meopuu
NpU3HaHO TpHcnocobneHne Mbicaeil dpye k dpyey. Ilo cymecTBy To e caMoe ckasai,
MHe KaskeTcf, ['paccMaHH B CBOEM BBEeEHMHM K «YUEHMIO 0 MPOTAMEHHOCTH» Ha cTp. 19:
«Beicimee feneHHe Bcex HayK eCTh JelleHHe Ha pealbHble M hOpManbHbIe: NepBble BOCIPO-
H3BOJAT B MbIIIEHUH ObITHE, KaK HEYTO, CAMOCTOATENbHO IPOTHBOCTOAILEE MBIILIEHHIO,
W MCTHHa UX 3aKIIOYaeTCA B COTNIaCHM MBILIIEHHA ¢ 3THM GbITHEM; COAEPHAHUEM BTOPBIX
ABJIAETCA TO, YTO yCTAHOBIEHO CAMHM MBIILIEHHEM M X MCTHHA 3aKJIKOYaeTCA B COTIACHH
NpPOLECCOB MBILIEHHA MeMAy coboiiy.

2Principien der Warmelehre», Vorwort zur ersten Auflage.

3«AHanusz owymeHu».



422 Tnasa IV

BBLIBOJIOB Gollee COOTBETCTRBYET NPUHIUIY SKOHOMUH, YeM ApYTUe, Kak fl 3T0
moKazal Ha NMpUMepe M3 AuHonTpukH laycca'. TaxuMm o6pa3oM, HACKOILKO
A Telepb BHAKY, i He AyMalo, uToObl HccaenoBanuA Husserl’a morone6anu
pesynbTaThl MOMX HcciaefoBaHuil. BnpoueM, MHe ciefyeT Mo:kUAaTbeA 06-
HapOJOBaHUA JalbHEeHIIUX ero paboT, B KOTOPLIX A OT AYIIH Kelalo eMy
HAWIYYIIero ycmexa.

Korpa a y6equnca B TOM, 4TO HeA SKOHOMHUH MBIIIIEHUA CTONAb YacTo
BO3HHMKAaNa [0 U TMOCIe MeHA, TO 3TO AOMMKHO ObLIO NPUHU3UTHL MOE€ MHe-
HHe o cefe, HO caMa MbICIb, Kazalock MHe, OT 3TOr0 TOXbKO BBIMT pPhIBaja
B cBoeM 3HaueHuH. U umenno to, B uem Husserl yemarpuBaeT npuHmkeHue
HAayYHOr0 MBIIUIEHHA, CBA3b ¢ OGLIKHOBEHHBIM («CIEMBIMY?) MBINIJICHHEM,
KaskeTcA MHe BO3BbllIeHHeM ero. /leno, He BLIXOfAlllee 3a Mpefenbl KaGu-
HeTa y4eHOro, MpeBpaTUIOCh B JIel0, UMelollee MyOOKHe KOPDHU B JKU3HH
YelloBeYecTBa M OKa3bIBaloOllee MOIHOe 0OpaTHOe BIMAHNE Ha ATY KU3Hb.

L «Wirmelehre», cTp. 394.



I'taBa V
OTHolreHre MeXaHuKU
K Jpyrum o6iacTAM 3HaAHUA

1. OTHomeHUA MeXaHUKU K PU3UKe

1. YucTo MexaHMUecKHX HpolleccoB coBceM HeT. Horaa maccel ompe-
JelAI0T B3aUMHBIE YCKOPeHUA OPYT Apyra, To ¢ NEPBOrO B3TJAAAa, NpaBla,
KakeTCHA, UTO 5TO YHUCTO ABUTaTenbHbli npouecc. Ho ¢ 3TUMHU IBUMKEHUAMHU
B IeliCTBUTENLHOCTH OBIBAIOT BCET/la CBA3AHLI TaK#e U3MeHEeHHA U TepMHU-
YecKHe, MArHUTHBIE U BIEKTPUUECKHe, H B TOi Mepe, B Koeil 3T U3BMeHeHUA
BLICTYTAIOT, Hpollecchl IBUKeHUA BugousMeHAwTcA. U HaoGopoT, ycmoBuA
TepMHUYeCKHE, MATHUTHBIE, 3JEKTPUUECKUe U XUMHUYECKHe MOTYT Olpeje-
JIATL IBU#meHUA. TarkuM oOpa3oM, Mmpolecchl YUCTO MeXaHUYeCKHe Mpef-
CTaBIAIT cof6ow abeTpaklud, HAMEPEHHO WIH MO0 HeoOXOJUMOCTH TMpef-
NpUHUMaeMble B llenfx Goiee qerxkoro o63opa. To #e caMoe MOMKHO CKa3aTh
4 00 ocTalbHBIX KiIaccaxX dusnueckux ABieHuit. Kamaslit npoecec — cTporo
TOBOPA — INPHHAMTEHUT KO BceM 00JacTAM GU3UKHU, U T'PaHH, pasfeldio-
e 3TH NMocAedHHe, OOBACHAIOTCA OTUYACTH yCTAHOBUBILElCA Tpaauiuei,
oTYyacTH (PU3HOMOTHUECKHUMH U OTYACTH UCTOPUUECKUMH NMPHUUHAMH.

2. BosszpeHne, uTo MeXaHURY CleJyeT paccMaTpUBAaTh, KAK OCHOBY Bcex
OCTaldbHBLIX OTpacieif ¢U3UKU, U YTO Bce PU3MUeCKHe MPOLECCHl claelyeT
OOBACHATD MeTXaHUYeckU, eCTh, Ha MO B3rIAl, npeapaccynok. He Bcerga
HCTOpUYecKH Hosee JpeBHeE NOMHHO 0CMAsdAIMbcA OCHOBOM A NOHUMAaHUA
nosaHee HaiifleHHoro. Ilo Mepe Toro, Kak CTAHOBUTCA U3BECTHBIM H YIO-
pAIOUEHHBIM Bce Goibliee W Honblllee KOMUUeCTBO GaKkTOB, MOTYT ycTaHa-
BAMBAaTbCA M COBEPIIEHHO HOBbIE PYKOBOJAINME Bo33peHUA. B HacToAiee
BpeMf MBI Jajke 3HATh He MOKeM, Kakue U3 GU3UYeCKUX ABIEHUN UAYT
8cezo 2ay0xce, He CIEAYeT JU CYNTATh ABIEHUA MeXaHUYecKle UMEHHO Hau-
follee MOBEPXHOCTHLIMH MU He JNe:aT U OHU Bce pasHo zayboro. lame
B CaMOil MeXaHHUKe MBI MepecTald #e CUMTATL caMblil APeBHUIH 3aKOH, 3a-
KOH pbluara, OCHOBOI BCeX OCTalbHbIX.

MexaHnyecKoe BO33peHHE HA NPUPOAY NpEeACTABIAETCA HaM HCTOPH-
YeCKH NMOHATHON, U3BBMHUTENLHOI, MO#eT GbITh, 1ae BPeMeHHO MOJe3HOH,
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HO BCe e B [[eJIoM UCKYcCcTBeHHoH rumoresoil. Ecid MBI X0TUM ocTaBaThLCA
BePHBIMH MeTOJy, KOTOPHIH MPUBEN K BETHKUM pe3ylbTaTaM caMbIX BblJa-
IOMUXCA HaIUX ecTecTBOUCHbITaTeneil, kak ['anuneii, Hetoton, C. RapHo,
®apapeii, H. P. Maiiep, To MbI JOMKHBI OTPAHUYUTDH Hally QU3UKY Bhipaiie-
HUeM ¢axmuiecko2o, He CTPOA MO3aJU 3TOTO, TaM, Tle HeT HUYero HU ocf-
3aTenbHOT0, HU MOJAAIOIeroca NpoBepke, HUKakuX runore3. Ham ocraerca
TOT/la TONBKO OJHO: YCTAHOBIEHUE AeHCTBUTENLHON CBA3U MEMIY ABHME-
HUAMHU Macc, H3MeHeHUAMH TeMIepaTyp, U3MeHeHUAMH BelIHYHH MOTEHIIU-
anbHOi QYHKIMH, XHMHUYeCKUMU H3MeHeHHAMH, He NpeAcTaBlAA cebe mo-
3aJ4 BTUX 31eMeHTOB HUYEr0 APYToro, Kkpome GU3HYeCKUX MPU3HAKOB UIH
XapaKkTepHUCTUK, TOCPEACTBEHHO WU HelocpeJCTBEHHO JaHHBIX B Habmioge-
HUH.

B npumMeHeHUH K mpolleccaM TePMHUYECKHM MbBICIhL 3Ta Oblla yike pas-
BUTa MHOI B IpyroM MecTe!, TaM ke oHa Oblia HaMedeHa U B IpUMeHeHUH
K nleKTpUYecTBY. B yyeHuu o6 snekTpudecTBe BCAKAA THIOTE3a MUIKOC-
Teil UM cpelbl OTHajaeT, KAK HeHY;Haf, eclld NPUHATHL B coobpameHue,
YTO ¢ BelHYMHAMHU MOTeHUHana V U OUBNEeKTPUYEeCKUX NMOCTOAHHBIX Bce
YCIOBUA 3NeKTpUdecTBa JaHbl. Ecau mpefcTaBiIATh cefe pasHOCTH Benu-
YUH MOTEHIHANa U3MepPeHHBIMU (Ha 3IeKTPOMeTpe) MPH HOCPEACTBE CUN
U paccMaTpHUBaTh, Kak IepBUYHOE MOHATHE, Kak MOAJAIOIYIOCA H3MepPEeHUI0
(hU3UYeCKYIO XapaKkTepUCTURY, He KOMUYeCTBO 3NeKTpUdecTBa (J, a MOTeH-
udan V, To KOIMYeCTBO 3MeKTpUdecTBa (JA OJHOTO TONBLKO WU30IATOPA)
ecThb

2 2 2
0—_L [(&v ev &v

4m dz? dy? dz? dv,

rfie x, Yy, 7 03HaYal0T KOOPAUHATHI, 8 dv — 3lIeMeHT 00heMa. DNeKTpUIeCcKan
SHEPruf ecTh

2 2 2
wo_ L [y(&v ev_ ev),,
8 dz?  dy? dz?

3,[[6(2]) KOJIM4YeCTBO 3JIeKTpU4YecTBa Q H 3JIeRTpUYECKad 3Heprua W aBnaiot-
CA TIOHATUAMH npouseoﬁubunu, B KOTOPBIX COBCE€M HeT yiie IMpelJcTaBlIeHUuA
HMHAIKOCTU HIU Cpelbl. Ecnu aHanoruyHo BLIBeCTH Bce TMOHATUA CpI/ISI/IP{I/I,
MOMHO OrpaHH4YUTLECA OJHHUM OTBI€YEeHHLIM KROJMYE€CTBE€HHLIM BLIpaMeHH-
eM CpaP{TI/I‘{EECROFO. Bce HeHYMHbI€ IIpa3JHbIe MpeJcTaBlIeHduAdA U CBA3aHHLIe
¢ HUMH MHUMble HpOﬁJ’IEMBI TOrjga ormnajgaror.

19. Max. «IlpuHuun coxpaHeHusa pa6oThl. HCTOPUA M KOPEHb erov.
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IIpuBenenHble cTpOKK, HallMcaHHbIe B 1883 roay, B TO BpeMA MOIJH
BCTPETHUTH JHIIb 0YeHb MAalo COUYBCTBHA Y OTPOMHOr0 GONBIIMHCTBA ¢H-
3UKOB. Ho HeTpyJHO 3aMeTUThb, YTO ¢ TexX IOD U3J0oikeHHe (BUIMKU 3Ha-
YUTeIbHO NPUOGIUINIOCE K HaMeYeHHOMY 3[echb Haeany. Xopolluil IpuMep
TaKoOr'0 OIMCAHUA [IPOLIeCCOB IIPK NOMOIIY OSHUX Aud depeHHaNbHbIX YpaB-
HeHMii npegcTaBiafeT pabota Iepua «Untersuchungen iiber die Ausbreitung
der elektrischen Krafty, (1892) («HMccaemoBaHud 0 pacnpocTpaHeHHH 3Mek-
TPHYeCKOH CHIBIY).

Jng ycTpaHeHHA caydaillHBIX HCTOpPHYeCKH 06YCIOBIEHHBIX HIH Tpa-
JULUOHHBIX IIpellcTaBleHUl oYyeHb NOME€3HO CPaBHUBATh Me:may coboil mo-
HATUA pa3dUuHbIX objJacTell M OAA KamJoro NOHATHA U3 OLHOH obnacTu
OTBICKMBATh COOTBETCTBYIOIlee B IpYyroil. ITUM IIyTeM HaXogAT, YTO CKO-
POCTAM B [IBUKEHHHU Macc COOTBETCTBYIOT TeMIlepaTyphbl U IOTeHLHalbHbIE
¢yHRIUK. BennurnHa cKOpOCTH, NOTEeHIHATbHON QYHKUMKM UIH TeMIepaTy-
pBl HHKOTJa He H3MeHAeTcA odua. Ho maAa ckopocTeil M NOTeHIHaTbHBIX
¢yHRUMA BamHBI, HACKOABKO MBI [O CHUX IIOD MOKeM 3TO BHUIETb, TOJbKO
pPa3HOCTH, MeJy TeM KRak 3HaueHMe TeMIlepaTyphbl 3akjil0oyaeTcHd He TOJb-
KO B pa3HOCTH CPaBHUTENbHO ¢ JPYTUMHU TeMIepaTypaMu. MaccaMm cooTBeT-
CTBYIOT TellIOEMKOCTH, ROAUYECTBY TEILIOThl — OTEeHLHAal 3JeRTpUYecKo-
ro 3apAga, SHTPONHH — KOJHYECTBO 31eKTpHYecTBa U T. 1. H3ydyeHune Tarux
CXOIHBIX YePT U pa3auyuuil IPUBOIUT K CPABHUMEAbHOU dusuke, KOTOpPad B
KOHILle KOHLOB NPEeJOCTaBUT HaM BO3MOMKHOCThH 000OIIEHHOTI'O BbIpakeHUA
o4deHb OonblIoR obiaacTH ¢arToB 6e3 npouzsoavbHbir NpubaBieHuili. Tar Mbl
IpUJeM K OJHOpPOIHOH ¢u3KKke U Ge3 BCARON IOMOIIY HCKYCCTBEHHOH aToM-
Ho#t Teopuu. Cm. Moio KHUTY «Principien der Warmelehrey, ctp. 396 u caen.

HeTpynHo Takse yCMOTpETh, UTO IpH NOMOIIM MeXaHHMUYeCKUX THIO0-
Te3 HACTOAIAA SKOHOMUA B HAYYHBIX MBICIAAX JOCTUTHYTa OBITh HE MOKET.
Ecnu 6b1 pase rakaf-HUOyOb F'HIOTe3a OKa3aiach BIOJHe AOCTaTOYHON A
n306paskeHUd RaKkOH-HUOY b 001acTU ABMEHUI, HAIIDUMeD, ABJIeHUR TepMHU-
YeCcKHMX, Mbl TOJbKO Ha MecTO akTHUYeCKOI'0 OTHOIIEeHUA Me 1y Ipoliecca-
MH MeXaHHYeCKHMH H TePMHUYECKHMH MoMecTHIH Obl runoTesy. Yueno oc-
HOBHBIX (pakTOB 3aMeHAETCA CTOMb #e OOAbIUIUM YHUCAOM IHIOTe3, YTO, BHE
BCAKOI'O COMHEHMf, HUKAKUX IIDEUMYIIecTB He IpelcTaBideT. Pa3 kakas-
HUOYAb THIOTE3a 0 Mepe BO3MOMKHOCTH obleryuna HaM YCBOeHHe HOBBIX
$aKkTOB MOMCTAHOBKON Mblciell, HAM NPUBBIYHBIX U 3HAKOMBIX, TO TEM ca-
MBIM e€e paboTocnocoGHOCTE HcdeplaHa. ey oT 3Toil rHIOTe3kl 0KRUIAIOT
fosbule BEIACHEHUSA, YeM OT camur ParToB, TO 3TO IPUBOJUT K OTRKJIOHEHHU-
AM B CTOPOHY.
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3. PasBUTHIO MeXaHHUYeCKOT'0 BO33peHHMA Ha NPUPOLY cofeiicTBoBalIU
MHOTHe YycloBHA. Bo-epBbIX, CBA3L BCEX IMPOIECCOB IPUPOALL ¢ Ipolec-
caMH MeXaHHYeCKHMH HEeOCIIOpHMa, YTO NMPHUBOJIUT K CTPEMIEHHIO MeHee
H3BeCTHBIE ellle Ipollecchl OOBACHATDL IIPU NOMOIIK IpolleccoB Gollee U3-
BeCTHBIX, MexaHHYeckuX. KpoMe Toro, B 061acTH MeXaHUKHU OLLIHN BIEPBBIE
No3HAHBI BeMHKHe o0MINe 3aKOHBI Bhljaromerocd sHaueHud. [logo6Horo po-

a 3aKOHOM ABNAeTCA NpuHIKN #uBblx cun 3 (U —Up) = 3 lm(v% —vd),

2
KOTOPBIH I'TacuT, YTO IIpHpAalleHHe KUBBIX CHI KaKOH-HUOGY b CHCTEMBI IPH

nepexoje ee U3 OAHOTO NOJOKEHUA B JIPYToe PaBHO IIPHUPAIIeHHIO CHIOBOM
¢dyuruuy (M paGoThl), ABIAOMEACA GYHKIHER HAYANBHOTO B KOHEYHOTO
nono;eHnil cucteMmel. Ecnn obpamaioT BHEMaHHe Ha paboTy, KOTOpaa Mo-
s#cem ObITH COBepllieHa B CHCTeMe, H Ha3bIBAlOT ee BMecTe ¢ ['elbMIrosiblleM
cuiioft yrnpyroct S, To Ramjana delicmeumenvHo cosepuennas pabora U
eCTb yMeHbIIeHHe IePBOHAYANBHO CyMecTBYomeil cunel ynpyrocTu K. Mer
torga uMeeMm S = K — U, ¥ IpUHIMI AHUBBIX CHI [ONTYYaeT CIeAYIOMYIO

popmy Z S+ % Z mv? = const.

IJTO 3HAYHUT, YTO YMEHbIIEHHE CHIbL YIPYTOCTH KOMIEHCHPYETCHA YBelnUe-
HHEM HUBOII cHUIBL. B 3ToH dopMe NPHUHIUI HTOT HA3LIBAETCA TaK’Ke 3aKO-
HOM COTPEHEHUA dHep2UU, TAK KAK CYMMa CHIbL YIPYTrocTH (I0TeHIIHaNbLHOR
SHEPrHM) U KUBOU CHIbI (KUHETHYECKOH SHEPrHH) 0CTAETCH B CHCTEME [0~
cTtoAHHOi. Tak Kak Janee B IpHpPoJe Ha MeCTO COBepIIeHHOH paboThI BooO1e
MOMeT ObITh [0TyYeHa He TONHKO HBafd CHIA, HO H KOTHYECTBO TEINOThI
WM TOTeHI[HaN BIeKTPHYECKOT0 3apAla U T. ., TO B 3TOM ObLIO yCMOTpe-
HO BbIpajkeHHe MeTdHUYecKo20 Pollecca, JieAKallero B 0CHOBE BeeX ABIEHHI
npupoasl. Ho B 3ToM BhIpaeHO He YTO HHOe, KaK TOIbKO HeH3MeHAeMad
KOJMHYEeCTBEHHAA €6A3b MeMAY MeXaHHUYeCKUMH K APYTHMH IIpOlleccaMu.
4. Belno 661 omKO0YHO AYyMaTh, YTO BENHKHI M MIMPOKUH B3riaAM GbLI
BHECEH B eCTECTBO3HAHHE TOJIbKO MeXaHHMYeCKHM BO33DeHHeM Ha IpHPO-
ay. Het, Tako#t B3rnag 6bl1 JOCTOAHHEM MEPBLIX HCCNeoBaTelNeil BeeX Bpe-
MeH H coJleiICTBOBAN y#e MOCTPOEHHIO MEXaHHKH M, CleA0BaTelbHO, HE MOT
BO3HHKHYTh IHIIb Yepe3 3Ty NocneHio. [anuneil u [tofirenc mocrofiH-
HO MEepexoAMIH OT PacCMOTPEHHA €IHHHYHOTO K PacCMOTPEHHIO BelHKO-
ro 1enoro U ob6paTHo M NPHIUIM K CBOMM BENHKHMM pe3yibTaTaM B CBOEM
CTPeMJIEHHH K TOYKe 3peHHA NPocToll B cBoGOAHOI oT npoTuBopeunii. Uto
CKOPOCTH OT[eNbHLIX Tel U CHCTEM CBA3AHBLI C BRICOTAMH MX majeHud, [a-
aune#t u [ofireHc no3Hanu TonbKo Gnarojapd caMoOMY TOYHOMY HcCCIeno-
BaHHIO ABHKEHUA Najalollero Tejla B OTAeNbHOCTH BMeCTe ¢ YCMOTPEeHHEM
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TOTO 0OCTOATeNbCTBa, YTO Tella caMu BooOlle TOJNBKO OIYCKAalOTCA BHU3.
Iofirenc y:ke 1o »ToMy NOBOAY yKa3bIBaeT Ha HEBO3MOKHOCThH MeXaHHYec-
Koro perpetuum mobile: oH cTOHUT y:ke, clefloBaTelbHO, HA COBPEMeHHOI
Touke 3peHUA. OH UYBCTBYET HenpuMupumocms IpedcTaBIeHHA perpetuum
mobile ¢ IPUBEIYHEIMU eMy NpeAcTaBIeHUAMH 0 MeXaHHYeCKHX IIpolieccax
NPUPOJEI.

Ournun CTeBHHA, HapUMep, HUKIKUA 3aMKHYTOH IleNH Ha pU3Me, TO-
#Ke MPeICcTaBIAIT coGol NPHMep TAKOTo IMKUPOKOTO B3rifAia. ITO — pas-
BUTOe Ha OCHOBe MHOT'OUYHCJIEHHBIX HAHHBIX ONBITA IMpeAcTaBleHHE, MPH-
MeHeHHOe K OJHOMY OTHelILHOMY ciIy4daio. [IBH:kylladcA 3aMKHyTad Liellb
npexacrapnferca CTeBHHY OBHKeHHeM lajaollero Tela 6e3 najeHUA, QBU-
KeHHeM OeclentHblmM, oTOGHO HaMePEeHHOMY NeiCTBHUIO, KOTOpoe He COOT-
BETCTBYEeT HaMepeHHIO, CTpeMIeHHeM K H3MeHeHHI0, 3TO U3MeHeHHe Heocy-
mecTBIAOMUM. Ecin nBU:keHHe BOOOIIe CBA3AHO C NajeHHeM, TO U B CIIelH-
albHOM Cllydae NajieHHe CBA3aHO ¢ IBHKeHHeM. 3[eChb NPOABIAETCH, NIpaB-
Ia, He B BechbMa oIpefeleHHO! ¢opMe, UyBCTBO 83AUMHOL 3aBHCHMOCTH
Memay v U h B ypaBHeHMM v = +/2gh. ToHKoe YyBCTBO HccllefoBaTeld,
cBoificTBeHHOe CTeBHHY, YCMaTpHUBaeT B (PHKIHKM NPOTHBOpPEYHE, KOTOpOE
MOKeT YCKONb3HYTh OT BHUMaHUA MeHee MIyOOKHX MBICIHTeNe.

ToT ke B3rIA[, CpaBHUBAMOIHI eJUHHYHOE C IelbIM, YacTHOe ¢ 06-
muM, o6HapyKHUBaeTCA, HO TOJNLKO He 02PAHUYeHHbL] ONHON MeXaHHKOIi,
u B pabotax C. Kapno. Rorga RapHo HaXxoAHT, 4TO KOIHYECTBO TEINOTHI (),
ynaeiee ¢ Gollee BBICOKOI TeMmIepaTypbl { Ha Gollee HU3KYIO TeMIepaTy-
py {, IpHU coBepllleHHH paGoThl L, 3aBHCHUT TOJNBKO OT TeMIepaTyphbl H He
3aBHCHT OT IPHPOJILI Tel, TO OH MBICIHT BroiaHe no Metoay lanunesa. To-
MY ke MeTony cienyetT u U. P. Maitep npu ycTaHOBI€HHH CBOEro IpHHIHNA
SKBHUBANEHTHOCTH TeIoThl M paboThl. MexaHHYeckoe Bo33peHHe HA NPUPO-
Oy OCTaeTCA NPH HTOM €My UyKIbIM, 1a OH B HEM H He HY/KJAeTCA BOBCe.
KTo Hym[OaeTcA B KOCTBIIAX MeXaHHYECKOTO BO33PEHUA Ha NPHPOAY, YTO-
Obl IPUIATH K NMO3HAHHIO SKBHBAJIEHTHOCTH TENJOTHI M paboOTHl, TOT TOILKO
HalOJOBHHY NOHAJ] TOT IIAr BIepe], KOTOPHIM B 3TOM NO3HAHHH 3aK/I04a-
ercA. Ho kak 6b1 BRICOKO HM IeHHTh OpHUTHHANbHYIO paGory Maiiepa, Bce
sKe He clleyeT CIHMIIKOM HH3KO OIIeHHBATh 3aClIyTH TAKHUX CHElHalHCTOB-
dusznkoB, rar [Imoyns, lenbmronsn, Kunaysuyce, ToMmcoH, KoTopble o4eHb
MHOT0, MOKeT ObITh, Jame Bce CHelaly J.4a YkpenaeHus 1 pa3sumus HOBOTO
BO33pEHHA B ero yacTHocTAX. [lonyieHre no3anMcTBOBaHUA Uaeit Maiiepa
HaM TOKe KajkeTcA HeHY:KHbIM. KTo pasfenser »To monmyuleHHe, TOT 006d-
3aH ero U dorazame. HeogHoKpaTHOe NoABIeHNe OOHON M TOHl ke HIeH —
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JeNo He HOBoe B ucTopud. Bollpoca 0 TUYHOCTAX, ROTOPbIH 10 UCTEUEeHUHU
TPHALUATH JET He NpeJcTaBIfdeT Oonee HHTepeca, MBI 3[lech 3aTparuBaTh He
6ynem. Hukak He mocToifHO moxBaibl 0JHAKO TO, YTO OyATO 6b1 U3 cooOpa-
EHUH CIpaBeIMBOCTH HAHOCATCH OCKOPOJIEHHA NIOAAM, KOTOPbIe MOTIH
Obl HHUTH CIOKOMHO U B IloYeTe, eciid Gbl OHM TONBKO clelald TPETh TOTrO,
YTO OHH B JeHCTBHUTENBHOCTH CAeNau.

B T'epmanum paGorel Maliepa BCTPETHNM CHayala OYeHb XONOMHBIH,
YRJIOHYHUBBIA, OTYACTH Jame MOBOJBHO HeJPYeliOOHBIH NpHEM, Tak UYTO
BCTPETHINCh Jane 3aTPyJAHEHHA B 0OGHApOJOBaHHH HX, MeMIY TEM Kak
B AHIJIHM OHH CKOPO BCTPETHJH NpH3HaHHE. 3a MHO#ECTBOM oGHapoo-
BaHHBIX BCJE[ 38 HUIMH COUMHEHHI! OHH BCKOpe OBLITH M03abbIThI, HO HA HUX
CHOBa o0paTHI BHHMaHKe unTawomell nyonuku TuHaans cBoell BOCTOpeEH-
HO#t oxBanoit M B cBoeil kuure «Heat a mode of motiony (1863). 3to npo-
H3Belo BrieyatneHue U B 'epmanuu, 1 obiee BHEMaHue k Maiiepy focTurio
anores 6narogaps cournenuio Jiopunra «Robert Mayer, der Galilei des XIX
Jahrhundertsy («Po6epr Maiiep, Tamuneit XIX cronetusy, (1878)). Bouio
HOYTH MOXOE Ha TO, UTO HEeCNPABEANHBOCTb, COBEpIIEHHAA 110 OTHOIIEHHIO
K Maiiepy, non;xHa GBITh KOMIEHCHPOBaHA HECIPABEMIUBOCTBIO 110 OTHOIIIE-
HHUIO K ApYTHM nmogaM. Ho, Kak ¥ B YTONOBHOM CYJOIPOU3BOJCTBE, CyMMa
HECNPaBeJIIUBOCTH CTAHOBHUTCA OT 3TOTO TONbKO Gousbie, 6o anreGpau-
YECKOT'0 COKpalleHud 3[ech HeT. BOCTOPH#EHHYIO H BCECTOPOHHIOIO OLIEHRY
sacayru Maitepa nauuiu B ctatbe [onnepa («Das Auslandy, 1876, Ne 35), no-
YUYHTENbHOH TaK#e MHOTMMHK HHTEPECHBIMH TeOPETHRO-N03HABATEIbHBIMH
BO33PEHHAMH, KOTOPBIMH OHa H300unyeT. B Moell kHure «Principien der
Warmelehre» A monsiTanca f1aTh BepHOE €O BCEX CTOPOH H CIPaBEANHBOE U3-
J0MeHHe TOT0, ITO CAeTaHo GbIIO0 pa3JUIHBIME HCCIeJOBAaTeNAMH B 061acTH
MexaHHUYecKol TeopuH TemnoThl. H3 3TOro M3nomeHuA ACHO, UTO Ra#AbIH
U3 3THX HcclefoBaTellell oTanyancd ofiHoi KakoH-HHOYNb HHTENIEeRTyalb-
HOH 0cOOEHHOCTHIO, AeiicTBOBaBIIel 6IaroTBOPHBIM 00pa3oM Ha pa3BUTHE
aToit Teopuu. Mafiep mMomeT ObITh NpHU3HAH QHIOCODOM YUEHHA O TEILIO-
Te M 3Hepruf. [moynb Tome NpHIIEN K IPUHUUIY 3HePrUH GUI0COPCREM
nyTeM B 0GOCHOBal y4YeHHe SKCIEPHMEHTaNbHO, a ['enbMroibl jain eMy
TeopeTHKO-pu3nUeckyto ocHoBy. ['enpmronsn, Knaysuyc u ToMmcoH coneit-
CTBOBAlM CBA3H €ro ¢ Kpyrom uiaeil KapHo, 3aHUMAaIONIEro CBOUMH HASAMH
ocoboe monoseHue. Ramaplii U3 YIOMAHYTBIX 37ech HcclefoBaTeleil Mor
Obl U He ObIThb. X0J pa3BHUTHA TOJLKO 3aMeTHicA Obl, HO He OblI ObI 3a-
aepsan coBceM. (CM. Tarme counnenua Maitepa, usgaunsie y Weyrauch,
Stuttgart, 1893.)
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5. MbI yBUAMM TeNephb, YTo TOT LIMPOKUI B3TIAJ, KOTOPLINA Halllen cBoe
BbIpajieHUe B MPHUHIUIIE COXPAHEHUA IHEPTUHU, He ecTh cliellUanbHaA yep-
Ta MeXaHUKH, a CBA3aH C MOCIel0BaTelbHbIM U BCeOOLEMIIONUM eCTecT-
BeHHOHAaYYHBIM MBIIIIeHHEM 6006uje. Halle ecTecTBO3HaHHME 3aRIIOUAETCA
B BOCIPOU3BeJeHUH (PaKTOB B HAIUUX MBICIAAX WIUM B OTBIeYeHHOM KOIHU-
YeCTBEHHOM BbIpaieHUU (pakToB. OnpefieeHUA, NONYyYalolUecAd B Pe3Yib-
TaTe 3TOr0 BOCIPOU3BEJEeHUA, CYTh 3aKOHBI MpUpoparl. B ybexgenuu, uto
TaKkue onpejieNeHUA BOOOIEe BO3MOKHBI, 3aKII0UaeTCA 3aKOH TPUYUHHOCTH.
3aKkOH NPUUYHHHOCTH BhIpamaeT 83AUMHYI0 3ABUCUMOCTILL MeHc0y ABACHUAMU.
Oco60e ymoMuHaHUe 0 IPOCTPAHCTBE U BPeMeHH B BbIpaeHHUH 3aKOHA MpH-
YUHHOCTH He HYMHO, U600 Bce OTHOLIEHUA MPOCTPAHCTBAa U BPEMEHHU CHOBa
CBOAATCA KO B3aMMHOH 3aBUCUMOCTH Me[Jy AIBIEHUAMH.

3akoHBI MPUPOABI CYTh yYPaBHEHUA MEMIY U3MEPUMBIMH 3JIEeMeHTa-
MU @379 ... w ABnennii. Tak Kak TpUpojia HEMOCTOAHHA U U3MEHAETCH,
TO 3TUX YpPaBHeHHUI Bcerfa MeHbIle, YeM 3JIEMEHTOB.

Eciu B HalleM pacHopfimeHUU UMEIOTCA 6Ce BeTUYWHBI «3v4d ...,
KOTOPBIMH [JaHbl, HANPUMEpP, BEIMUYUHBI AV ..., TO MBI MOMEM TpYI-
ny a3+ ... HA3BIBATh MPUYUHOM, & TPYNNY A v ... clelcTBUeM. B aToM
CMBICTIe MBI MOM€eM CRa3aTh, UTO JeHCTBHE 00HO3HAYHO ONPEJeNnfAeTCA MpH-
ynHoit. TakuM o6pa3oM, 3aKOH JOCTATOYHOT'O OCHOBAHUA, KAK €ro mpuMe-
HAET, HapuMep, ApXUMeJ NMpPU Pa3BUTHUU 3aKOHOB phluara, He BhIPaMaeT
HUYEro, KPOMe TOr0, YTO JeficTBHE He MOMeET OBITh 00HO8peMEHHO U Olpe-
JeleHO U He ONpe/leleH0 HEKOTOPBIM YHCJIOM YCJIOBHIA.

Ecnu aBa ycnoBUA o 1 A HAXOJATCA B CBA3H JPYT € APYTOM, TO U3MEHe-
HUIO (¢, €ClIH OCTalbHbIe YCIOBUA OCTAIOTCA 6e3 U3MeHeHUA, COOTBETCTBYET
H3MeHeHHe A U B 001leM U3MEHEHHIO A COOTBETCTBYET TaKie U3MeHeHHE (.
JTO YCMOTpPEHUe 83aUMHOU 3aBUCUMOCTH MBI HaxoauM y CreBuHa, l'anunen,
lN'oifirenca u T.4. Ta me Mblcnb NpUBella K OTHICKAHUIO NPOMUBONOAONC-
HbLX ABNEHWI ABIEHUAM NAHHBIM, U3BecTHBIM. U3MeHeHHIO 06beMa ra3oB
¢ U3MEHEHHEM UX TeMIIepaTyphl COOTBETCTBYET HU3MeHeHHe TeMIepaTyphl
HUX ¢ U3MeHeHHeM HUX o6beMa, ABIeHUIO 3eeGeKKa COOTBETCTBYET ABNEHHE
enbThe u T. 8. KoHeuHo, MpU Takoro poja o6paTHBIX OTHOLIEHUAX He0OXO-
OUMO OBITb OCTOPOMHBIM B OTHOIIEHUU opmbi 3aBUcUMOcTH. U3 puc. 232
ACHO BHJIHO, KaK KaiJIOMy U3MeHEHHIO A MOMET COOTBETCTBOBATH 3aMeT-
HOe U3MeHeHHUe (¢, HO He Hao60poT. XopoWunilt IpuMep 3TOMY HPEeACTaBIAIOT
OTHOIIEHUA MeMAY ABIEHUAMHU EKTPOMArHUTHBIMU U AIBIEHUAMH UHIYK-
I[UH, yCTaHOBIeHHbIe DapageeM.
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Ecau warkafa-HuOyab rpynna yciaoBuit o34 ...,
KOTOpPO#l ompefleNAeTcA APYTafA Ipynna A pv ..., nepe-
XOAHUT OT HaYalbHBIX CBOMX BEIMUHMH K BEIHMYHHAM KO-
HeuHbIM al Bt~ 8% ..., To M rpynna Apv ... nepexo-
2 ot B Al pl vt .. .. Ecau nepmas rpynna Bo3ppamaeTca
a K HavalbHBIM CBOMM BeIHYWHAM, TO TO e camoe Ipo-
HCXOMUT U €O BTOpoi rpynnoii. B sTom 3akawoyvaerca
«3KBHBAJEHTHOCTb NPHUYHHBLI U CIEACTBHA», O KOTOPOH
MHOToOKpaTHO roBopuT Maitep.
Ecau B neproii rpynne npoucxoidT U3MeHEHHA TOALKO nepuoduieckue,
TO ¥ BTOpafA MOKET MCHBITHIBATH TOJbKO IEepUOJUUYECKHE, HO HE IUTENh-
Hble, ocmawujuecs udmenenud. CTolb MIOI0TBOPHLIE METOAbI MBIIIEHUA
lanunen, Toitrenca, C. Kapuo, Maitepa u p. MOTYT 6bITh CBEEHBI K OHO-
MY BaKHOMY U IPOCTOMY IO3HAHHIO, 8 UMEHHO, YTO YuUCmo nepuoduieckue
U3MeHeHUA 00HOIl 2pYnnul Ycio08ull MO2Yym cmamb UCMOYHUKOM UIMEHeHUl
dpyeoll 2pynnvl YcAo8Ull MoHe MOALKO NepuodutecKuUx, d He O0AUMEeAbHBLT
u ocmawuuzrca. Takve NolomeHNA, KAk «IeHCTBHe YKBHBAJIEHTHO MPHYHU-
Hey, «paboTa He MomeT ObITh CO3/IaHa U3 HIHYEr0y, «perpetuum mobile HeBo3-
MOHOY, IPEACTaBAAIOT co00ii clielHaNbHble, MeHee ONpeeNeHHbIe U ACHBIE
¢ OpMBI 3TOTO NO3HAHKA, KOTOPHIE caMU 10 cebe He CBA3AHBI C OJHOW TOJb-
KO MeXaHHUKOI1, a COCTABIAIOT HEOTHEMIEMYIO YacTh eCTeCTBEHHOHAYUHOTO
MbIIIeHHA BooOme. C 3TUM oTHajfaeT BcAkad MeTadu3nvyeckad MHCTHKA,
KOTOpaA Moria 6bl BLITh ellle CBA3AHA ¢ NPHHI[MIOM COXPAHeHMA BHepruut.
[logoGHO MOHATHIO CyGCTAHIINHY, H/IEU COXPAHEHHA UMEIOT CBOE BECKOE
OCHOBaHHe B 3KOHOMHHU MBITNIeHUA. UHCToe, HIYEM He CBA3aHHOe M3MeHe-
HHUe, 6e3 TBep/Oro ONOPHOro NYHKTA He ONpe[eleHo U He MOKeT ObITh BOc-
npousBefleHo. Bo3HHWKaeT MO3TOMY BONpOC, KaKoe Npe/cTaBlIeHHEe MOMKET
ObITh yep:;kaHO NPH U3MEHEHHH KaK HeuTO ocmawijeeci, Kakoi 3aKoH cy-
U[ECTBYET, KAKOe JpasHeHlUe OCTAETCA UCIIONHEHHBIM, KaKHe 8eAUYUHbL 0CTa-
forca nocroAnubiMu? Korga roBopAT, YTO IpH BCeX NPeIoMIeHHAX MoKa3a-
Tellb NPENOMIEHHA OCTaeTCA NMOCTOAHHBIM, IIPH BCEX JBHMEHUAX TAMEIbIX
Tenl g ocraercA paBHbIM 9,810, B KamIoil 3aMKHYTOI CHCTeMe 3Hepruf
oCcTaeTCA IOCTOAHHOM, TO BCe 3TH MONOMEHHA UMEIOT OfHY U TY e 3Ko-
HOMHYECKYI0 GYHKIHUIO — obleruyeHrue BOCIPOU3BEAeHNA (HAKTOB B HAIIMX
MBICIAX.

Puc. 232

1OTl'lElHElIOT TaKMe YyNOoBUIIHbIE IPUMeHeHUA 3TOoro NpuHiUNna Ko BceMy MHDY, eciln
NPUHATE B cooﬁpameﬂue7 YTO KaM bl eCTeCTBeHHOHﬂy‘{HbIﬁ NPUHIIUI €CTh ﬂﬁCTpﬂHL[l/lﬂ7
npeanonararoman NMoBTOPeHHUe oduopoduux clly4yaeB.
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C sTuMu cTpokamu, HanucaHHbIMU B 1883 ropay, cieayeT cpaBHHTH
paccy:knenud [leTonpaTa 0 cTpeMIeHHH R ycmodiueocmy B MHTENNERTY-
anpHoit sku3uu («Maxima, Minima und Oekonomie. Vierteljahrsschr. f. w.
Philosophiey, 1891).

6. B mpuMeHeHHMHM K NMpUHIUIOY SHEPTHH A MO3BONIO cefe elle 37ech
npubaBUTh TO, YTO MHe OCTaeTCA CKa3aTh [0 MOBOAY OOHApPOJOBAaHHBIX
¢ 1883 roga u ofcyskaaomux ToT #e Bonpoc counHenuin U. [onmepa («Die
physikalischen Grundsétze der elektrischen Kraftiibertragungy, Wien, 1883),
lentma (Helm «Die Lehre von der Energie», Leipzig, 1887), M. Ilnanka
(«Das Princip der Erhaltung der Energie», Leipzig, 1887), ®.Mwunepa
(«Das Problem der Continuitidt in der Mathematik und Mechaniky,
Marburg, 1886). B cBoeii mendenyuu He3aBuCHMbIe APYT OT Apyra paGoThI
onnepa u I'enbMma coBnamamOT Kak Me#ay coboi0, TAK U ¢ MOUMH HCCle-
JOBaHHAMH HACTONBKO, YTO MHE PEJKO NMPUXOAHIOCH YHTATh B TaKO# Me-
pe cUMOaTHUYHbIe MHe BeIllW NPH BCeM COXPaHEHHHM HHAMBHIYalbHBIX pas-
auynii. O6a aBTOpa CXOIATCA B MOMBITKE MOCTPOeHHA 06Ilell SHEPTeTHEH,
U HEKOTOpbIe HaMeKkU Ha TAKOBYIO MOM#HO HAHTH TaK#e B OJHOM NMpHMeva-
HHHU B MoeM counHeHHH «IIpuHuun coxpanenus pa6oTei», cTp. 66. C Tex mop
«06man sHepreTHrar Gbina noapobHo paspaboraHa ['enbmom, OcTBanbaom
U Jp.

Ewe B 1872 roay («IpuHuuMn coxpaneHusa paboTh», cTp. 51 U cien.)
Al M3NOMHUI, UTo ybemJeHHe B NPUHIHNIE HCKIIOYEHHOTO perpetuum mobile
OCHOBBIBaeTcA Ha Oonee o6imeM yOe#JeHHH B 00HO3HAYHOL ONpedeneHHOC-
TH OJHOW TPYMIBI (MeXaHMYECKUX) 3INeMeHTOB « 3y... APYroil rpymnmon
SNEeMEHTOB &, Y, Z.... HeCKONbKO pa3nuuyHble TONbKO Mo GOpMe MONOH#ie-
uud [lnanra (cTp. 99, 138, 139) coBnagatoT ¢ 3TUM 10 cymecTsy. Bupouewm,
Al HEOTHOKPATHO JJOKa3bIBal, YTO Bce HOPMBI 3aKOHA NPUUYUHHOCTH MMEIOT
CBOMM HCTOYHMKOM CYGHLEKTHBHBIE CTPEMIIEHHA, YIOBIETBOPATL KOTOPKIE
IUIA TPUPOABI Hem Heo6X0AUMOCTH; U 9TO MO€ BO33PEHHE TOKe POJCTBEHHO
Bo33penuamM [lonmepa u l'enbMma.

0 «MmeTadu3nNUeCKUX» TOUYKAX 3PeHUA, KOTOPHIMH DPYKOBOJCTBOBANCA
Maitep, rosopart Ilnank Ha cTp. 21 ¥ cnen., 135, u l'enbM Ha cTp. 25 U cnen.,
u o6a npusHatoT ([lnank Ha cTp. 26 u cnex., leanm Ha cTp. 28), uTo anano-
THYHBIMH, XOTA M He fICHO BBICKA3aHHBIMH MBICIAAIMH PYKOBOMHICH, BEPO-
ATHO, U J[3K0YyNb; ¢ STUM B3TIAIOM A BIOJHE COTVIACEH.

Cramy ellle HECKOIBKO CIIOB 0, TAK HA3bIBAEMBIX, «MeTahUIUUECEHX)»
TouyRax 3peHusa Maitepa, KoTophle, Mo cioBaM [enpMronbua, cTOPOHHHUEKH
MeTahU3UUYeCKHUX YMO3PEeHHIi MPEeBO3HOCAT, KaK HEUTO gbicuUiee, MERY TeM
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Kak ['elbMIodbll BUAUT B HUX caabeliityio CTOPOHY BO BCeM ero U3J0KeHUuH.
TaKUMH MOJIOMEHUAMH, KaK M3 HUUEro He NOAyUYaeTCA HUUET Oy, «IeHCTBHE
paBHO MPHYKMHEY U T. A. dpyzomy HUUEro A0Ka3aTh Helb3A. CKoIb Majao Mo-
I'yT gaTh TakHWe MyCThIe MOMOMEHHUA, 10 HeJaBHET'0 BPEMEHHU NpusHasdaemble
W B HayKe, A [IOKasal ye Ha NpuMepax B Moeit kHure «lIpuHiun coxpa-
HeHHA paGoTbly. IIpu BceM ToM 3TH modomeHuA y Maiiepa MHe Bce e He
KamyTcAa Hedocmamramu. HanpoTHB TOTO, OHM ABIAIOTCA Y HEro BbIpame-
HHUEM MOUHOU, HHCTUHKTHBHOMN, HEYJOBJIETBOPEHHOI! ellle U HEBLIACHEHHON
norpebHocTH (KOTOPYIO # He XoTes Gbl Ha3BaTh UMEHHO MeTadH3HUeCcKof)
B cY6CmMAHYUOHAAbHOM TTOHHMAHUH TOr0, YTO MBI B HacTOAlllee BPeMA Ha-
3piBaeM sHeprueit. Yto y Mailepa He oTCyTCTBOBala M CHIa yMma [JIA 8bl-
ACHeHusa CBoell MOTPeOHOCTH, MBI B HacTOAMNee BpeMA 3HaeM. B maHHOM
ciyuae Maitep meiicTByeT mo cymecTBY He uHade, 4yeM l'aauaeit, Bask, da-
pameil U Ip. BeIHKHe UCCIeOBaTeIN, XOTA HEKOTOPbIe, MOMKET GbITh, GbLIN
MOJIUATHBEE U OCTOPOMHEE.

Ha sToT myHKT # yrazan ye B IpyroM Mecte (B MOe#l KHHIe «AHAIU3
omymenuiy). Ecau He cumTaTh Toro, UTO A He pa3nelAlo TOUKH 3DeHHA
KanTa u He cTOI0 Ha TOUKe 3peHHA MeTabU3UUeCKOH BOoOIe U B YaCTHOC-
TH He Ha TOUKe 3PDeHHA BepHIN, KaK 3TO MPeNoNOMKIIH MOBEPXHOCTHBIE
YUTATEIN MOETr0 YIOMAHYTOr0 TOJIbKO UTO COUMHEHHUA, TO A B 3TOM BIIOJHE
cxomych ¢ @. Miomtepom (ctp. 104 u caen.). llonpoGuslit pastop npuuguna
3HePIHM MOMKHO HafiTH B Moell KHHTe «¥YueHHe o TemnoTe» («Principien der
Wirmelehrey).

2. OTHoIIeHNA MeXaHHKH K (H3M10JI0Truu

1. IleproHavaabHbIfl HCTOUHHUK BCAKOH HayKH — HOTPeOHOCTb MKH3-
HU. Ha Kakue MelKMe BeTBH HH pacnafajach Obl HayKa BeleACTBHe 0coGOro
NPHU3BaHHA, ONHOCTOPOHHEH CKIOHHOCTH M CIIOCOGHOCTH TeX, KOTOpPLIE B3pa-
MHUBAIOT €€, IOJIHYIO CBOIO CBEKECTh M }KHUBYIO CHIY KamJgad TakaA BeTBb
MOMET COXPAHUTh TOJAbKO B CBA3M C Ye.rblM. TOABKO PU IOMOIH 3TOH CBA-
31 OHa MOMET C YCIeXOM MpecieJoBaTh CBOU CleHANbHbIE AU U CIIaCTUCh
OT TeX WIH APYT'MX YYIOBHIIHBIX OAHOCTOPOHHUX (HOPM pa3BUTHA.

Pazgenenue paboTbl, orpaHHYeHHe HCCAeq0BATENA OAHOI HeOOIbIIOH
ofiacThio, UCCAeOBaHHe 3TOH 06IacTH, KaKk 3ajaya 3 HU3HH — BCe HTO He-
00X0IMMBbIe YCIOBHA INIONOTBOPHOIO Pa3BUTHA HayKH. TOJbKO IIPU TaKoH
OJHOCTOPOHHOCTH M OTPAHHUEHHOCTH MOT'YT JOCTHYb HEOGXOAMMOI'0 Pa3BH-
THA 0co0ble HHTEIEKTYalbHbIe SKOHOMHYECKHE CPeJICTBA 1A TOro, YTOGHI
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oBlajeTh 3Tol obaacThio. Ho BMecTe ¢ TeM 3ech ecTh Ta ONACHOCThL, UTO
YeJIOBEK, NOCTOAHHO ONEPUPYIOMHUI 3TUMU cpedcmeamu, MOMKET Mepeole-
HUTb UX 3HauUeHHe U Jamie YCMOTPeTh B HHUX CYLIECTBEHHYIO ye.nb HayKH,
XOTA B JIeHCTBUTEILHOCTH OHU IPEACTAaBAAIOT JULIL OJTHO OPY/He €e.

2. H BoT, BenecTBUE Hecopa3MepHO H0MbIIOTO GOPMalbHOTO Pa3BUTHA
(HU3UKU CPAaBHUTEIbHO C OCTAALHBIMU OTPAaciAMU €CTECTBO3HAHUA, HA Hall
B3I/, AeiCTBUTEILHO CO3/1al0Ch TaKOro poja nonos;eHue fgei. Cpenct-
BaM MblILLIeHUA GU3UKHU, HIOHATHAM Macchl, CUIbl, aToMa, BCA 3ajilaya KOTo-
PBIX 3aKjal0YaeTcfl TOALKO B TOM, UT0OGLI NPOGYAUThL B HallleM IpeJcTaBle-
HUU 3KOHOMHO YIOPAJOUYEHHBIH ONBLIT, 60MLIIMHCTBOM €CTeCTBOUCILITATE-
Jeif IPUIIUCHIBAETCA PealbHOCTh, BBHIXOAAMAA 3a Npefelbl MbIllTeHUA. Bo-
Jee TOro, 0JaraioT, UTo 3TH CHJIBI U Macchl U IPeACTaBIAIOT TO HacToAllee,
YTO NOJJEMUT UCCAeJOBAHUIO, U ecii Gbl OHU CTalU U3BECTHLI, BCE OCTalb-
Hoe noixyuunaoch Obl camMo co60l0 U3 paBHOBeCHA M ABUMEHUA 3THX Macc.
Ecau 6b1 KTO-1MG0 3HaM MUP TOJNBKO MO TeaTpPy U pa3 Ionald 3a KYJIHCHI,
OH Mor Obl OAYMAaTh, UTO A€ACTBUTeNbHBLIA MUD HYmAAaeTCA B Kyaucax
U 4YTo Bce GbLI0 Gbl U3yuyeHO, ecau Obl GBIIM W3y4YeHBl 3TH Kyiauchkl. Bor
TaKk U MBI He JOJMHBlI CUUTATh OCHOBAMU NERCTBUTENLHOIO MUPA T€ UHTEI-
JdeKTyalbHble BCIIOMOraTelbHble CPEACTBA, KOTOPLIMHU MBI I0JIb3YyeMcH A
NOCMAHOBKY MUPA HA CUeHe HAUle2o0 MblulieHUs.

3. B npaBU/ibLHOM I03HAHUHU TOrO NOJUMHEHHOIO NOJOMEHUA, B KOTOPOM
HaxoJUTCA clelldajlbHOe 3HaHUe [0 OTHOLIEHUIO KO Bced Hayke B ee Ile-
JI0M, 3aKiaiouaeTcA ocoban pumocoduf, pa3BUTHUIO KOTOPOH MOMeT coaeicT-
BOBaTh Kamblil cnenuanuct-uccienopaTelb. OTCyTCTBUe ee NPOABIAETCA
B HapO/JeHUUM MHUMBIX NpobieM, B caMOii OCTAHOBKe KOTOPHIX — 06e3-
pa3iuvHO, CUMTAIOT AU UX pa3peliMMbIMHU WM HET, — JEHUT YKEe NOMb.
Takaf nepeolleHKa (U3UKHA CPAaBHUTENLHO ¢ (GU3UOMOrMel, He3HaHUe HC-
THUHHOI'O OTHOLIEHUA MEMIY HUMH BhIDamaeTCA B BOIPOCE: BO3MOMKHO JIH
00%BACHUIMY OWYIIeHUA JBUMEHHEM aTOMOB?

Heenepyem o6cToATeNnbcTBa, KOTOPBIE MOTYT NMPUBECTH K NOCTAHOB-
Ke CTOMb cTpaHHOro Bompoca. IIpesie Bcero saMeTuM, YTO BCeM JaHHBIM
onbiTa 06 YCIOBUAX NPOCTPAHCTBEHHBLIX U BPeMEHHLIX HaAMHU OKa3blBaeTCA
fonblllee dosepue, UM NPUNIUCHIBaeTCA Hollee O0LEKTUBHEIN, fo.4ee pedibHbill
XapakTep, UeM JaHHBIM OIIbITa O [[BeTax, TOHAX, TeIJOTe U T.[. A MemIy
TeM Ipd Oojlee TOUHOM HCCIEOBAaHUU He TPYAHO yGeOIUThCA B TOM, UTO
OLIYIIeHUA NPOCTPAHCTBAa U BPEMeHHM CYTh B TaKOH e Mepe ouwjyujeHus,
KaK olylleHUA IIBeTOBLlE, 3BYKOBLIE, 0O0OHATENLHLIE, C TOI TOABKO pa3HU-
1ieit, uTo B 061leM 0630pe NIepBbIX Y Hac ropasjio Goiblile HaBbIKA U AAICHOCTH,
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YyeM B TaKOBOM :ke 0030pe NocieaHux. IIpocTpaHeTBO U BpeMA CyTh XOpOIIO
YIOpAJ0YeHHbIE CUCTEMEI PAJIOB olynieHUHA. BennuuHbl B ypaBHEHHUAX Me-
XaHUKH CYTh He YTO UHOE, KaKk MOPAJKOBbIe 3HAKN TeX UYJIEHOB 3THUX PAJIOB,
KOTOphLIe JOMHBI GLIThL BhlJeJeHbl B HallleM INpeJcTaBlIeHHH. YpaBHEHHA
BHIpaMamT B3aUMHYK 3a8BHCHUMOCTh MEMKAY 3THUMH NOPAAKOBBHIMHU 3HaKa-
MH.

Teno ecTh cpaBHUTENLHO NOCTOAHHAA CyMMa OCA3aTeNbHBIX U CBETO-
BBIX OIYIIEHH, cBA3aHHAA C OJHMMH M Te€MH e OUYIeHUAMH BpeMeHH
¥ npocTpaHcTBa. B npuHIIMIAX MeXaHHKH, KaKOB HANpUMep, IPUHIIUI B3a-
MMHOI'0 YCKOPEHHUA JBYyX Macc, HaXOJUT HEINOCpPeICTBEHHOE UM MOCPECT-
BEHHOEe BBRIpameHUe CBA3b MEM/IY ON[YIIeHUAMHU 0CA3aTeNbHBIMH, CBETOBHI-
MH, IPOCTPAHCTBA K BpeMeHH. T0.4bK0 Yyepes colepianue OlyIenui (4acto
CIIOKHOE) STH NPHHIKILL NONYYaIOT NOHAMHbIL CHbLCA.

Takum obpa3om, eciid 661 MBI XOT€JIHU BBIBOJAUTE OIIYIIEHUA U3 JBHKE-
HUIl Macc, TO 3TO 3HAYMJIO OBl He UTO MHOe, Kak OOBACHATHL Oollee mpoc-
Toe U Goslee Gau3Koe Oonee CIOMHBIM KM Gonee galeKuM. Mbl He TOBOpPHM
yie 0 TOM, UTO NOHAMUA MeXaHUKHU CYTh dKOHOMHYECKHe cpefcTBa, pas-
BUTHIe AJ1A W300pameHuA akTOB MeXAHUYECKUT, HO He HUIUONOTHUIECKHUX
HUIH ncuxoaozudeckux. IIpu npaBHILHOM pa3iHYeHHH Memay cpedcmeamu
U yeaamu MccleJoBaHKA, eclii OTPAaHUYHTLCA U3N0MEHUeM darmuieckozo,
TaKkue JNOMHBIe Ipo6GIeMBI U BO3HHKATh BOBCe He MOIYT.

4. Bea u BeAKafA HayKa MOMKET JeJaTh TOJIbKO OJHO: BOCIIPOU3BOAUTH
¥ npeaBocexumarh (vorbilden) B HallleM MBIIIIEHUH KOMIUIEKCHI TEX d4€MEH-
mos, KOTOpble Mbl OGLIKHOBEHHO Ha3bIBaeM OIyIeHUAMHU. Bee meno B ceasu
3THX 2a4emenmos. Taxoit slleMeHT, KaKk TeloTa Kakoro-HuGy aL Tela A, Ha-
NpUMep, CBA3aH He TOJbKO ¢ APYTMMHU 3JeMeHTaMH, COBOKYITHOCTh KOTOPKIX
MBI Ha3blBaeM ILlaMeneM B, HO U ¢ COBOKYIHOCTBIO 31eMeHTOB Hallero Te-
na, HanpuMep, KaKoro-uubyab HepBa V. Kak 06beKT U 3/eMeHT, HepB N He
CYIE€CTBEHHO, a TOJALKO YCJIOBHO oT/iyaeTcA oT A U B. CBasb memay A
u B oTHocuTeAa K obiacTH QU3MKH, a cBA3L Mexay A u N — K obinactu
dusuoaozuu. Hukaxoit U3 HUX He cyleCTBYeT 00uH, a CYIIeCTBYIOT OHH 06a
oonospemerto. TonbKo BpeMeHaMH Mbl MOMEM OTBJIEKATLCA OT TOTO HIH
apyroro u3 Hux. Takum obBpa3om, fame mpolecchl, kak OYATO Obl YHCTO
MexaHHYecKHe, CyTh BMeCTe C TeM Bcerjila U npoiecchl GU3UOI0THUECKHE,
¥ TaKOBHI #€ MPOIECCH] ATEKTPUYECKHE, XUMHYeCKHe U T. 1. MexaHnuka pac-
cMaTpPUBaEeT He OCHOBY U Jamse He Yacmdb MHpa, a TOIbKO OJHY CTOPOHY €ro.



IMPUJIOREHUE

HNob6aBiaeHue 1

R cTp. 21, 26, 27.

A monmeH 371ech 06paTUTHL BHUMaHHe MOMX UHTAaTelell HA HHTepeCcHOe
counnenre G. Vailati («La dimostrazione del principio della leva data da
Archimede. Bollettino di bibliografia e storia delle scienze matematiche,
Maggio e Giugno», 1904). B stom counnenuu aBrop BmecTe ¢ Hdolder’om
BHICTYTAeT MPOTHB Moei KPUTHKH BBIBOJa MPUHIIUNA phluara ApXuMeaoM,
Ho oTyacTH obparmaeTcd BMecTe ¢ TeM u npotuB Holder’a. i Hagetoch, uTto
BCAKHUIH C MONBL30H MPOYTET paccysaeHuA Vailati u, cpaBHUB HUX co cKazaH-
HBIM MHOIO Ha c¢Tp. 21, 26, 27, 6yeT B COCTOAHUHU caM co3JaTh ceGe AcHOe
cy#iieHHe 00 3THUX CHOPHBIX BompocaX. Vailati nokaswiBaet, 4To Apxumen
BhIBEJI TIPHUHIIUI pbluara, OCHOBBIBAaACh Ha OGIIUX AAHHBLIX OMbITA OTHOCH-
TelbHO HeHTpa TAmecTH. YTo Takod mpollecc Bo3MOMeH U AOMYCTHUM, Ha
HU3BECTHOH CTyNMeHU pa3BHUTHA HayKH jae BechbMa IIOTOTBOPEH H, MOMET
ObITEL, ABNAETCA eIMHCTBEHHO MPABUIBHLIM, i HUT e He OClapuBal, a, Ha-
NPOTUB TOTrO, BHOJNHE ACHO NMPHU3HANI TOil GopMoil, B KOTOPOH A HM3IIOHHUI
BbIBOALI CTeBuHa U 'anunes, caenansple no obpasuy Apxumena. Ho 3agaua
Bcell Moell KHUTH yOeIUTh UMTATeNf B TOM, UTO ceolicmea npupodst He-
BO3MOMHO BhICOCATh M3 Maiblla MPH MOMOIMKU camo coboil pasyMelonuxca
JOMYTIEeHU, a OHU JOMKHBI OBITh MONyueHBl U3 onsima. I npecTynun 6l
NPOTHUB 3ToH 3aJaud, eciu Obl A He COfeilcTBOBAN pa3pylleHHIO BleuaT/Ie-
HUA, 6YITO U3 PAaBHOBECHA PASHBIT TPY30B HA PAGHLIT NAEYAT MOMET OBITh
BhIBe/IeH 00muil 3aKoH phiyara. i gomnmueH GbLI MO3TOMY NOKAa3aTh, 20e BBO-
JUTCH OMBIT, KOTOPBIA CONepUT y#e B cebe secy obujuil 3aKoH phluara.
BoT 3TOT ONBIT U cOfepHUTCA B IPUBEIEHHOM Ha CTp. 22 JONYIIeHUH, KaK
U B paBHOIl Mepe B KamJoM U3 NMpHBedeHHHIX Vailati o61ux, HecoMHeHHO
NPaBHJILHBIX MONO#EHHH 0 [leHTpe TAMecTH. [IponopunoHanwHad mieyy phl-
yara BeJHMUHHA I'Dy3a He MoNydaeTcd NpocTeiiuM obpa3oM NMyTeM aHalIH3a
HEMOCPEeICTBEHHO U3 00HO20 TAaKOTO OMBLITA, a NMpejjaraeTcad He OMHUAaBIIE-
MY 3TOro YHTATell0, KaKk HeuTo, HallJeHHOe UCKYCCTBEHHBIMHU OKONbHBIMH
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MyTAMH — BOT YTO MOMET BO3Pa3UTh COBPEMEHHLI ecTECTBOUCTLITATEND
NpoTHB BbiBoja ApxuMena. ToT e BBHIBOJA M3 NPOCTHIX, MOYTH caMO CO-
0010 TIOHATHBIX TOJMOMEHHUNA MOMET npusecmi 6 80CTUUjeHlUe MaTeMaTHKa
W UMeHHO NMOKJIOHHHKAa MeTola EBKIHga U BCAKOTO APYToro, MpUXoAANEro
B COOTBETCTRYOIIee HacTpoeHUe. Ho mpu apyrux HacTpoeHUAX, NP IPYTHX
IeJdAX Y HAC €CTh BCE OCHOBAHHUA Pa3iHyaTh Mem Iy MOJACTAHOBKON U yGem-
JEeHHeM, MY HEOMHIAaHHOCThIO U MOo3HAHHeM. Ecan unTaTenp u3BiIedeT
KaKyo-HUOYIb MOJIb3Y U3 3TOTO clopa, TO AAA MeHA GYIET J€I0M MaloBaH-
HBIM, TPAaB K A B Kamj0M CBOEM clOBe.

ob6aBiieHuEe 2

K cTp. 74.

B cBoeit kuure «Les origines de la statiquey, Paris, 1905. T. 1, Tiorem
pa3BUBaET TY, OTcTauBaemylo yie Wohlwill’'oMm, Mbiciab, 4To coBpeMeHHad
Hay4yHaf KYJIbTypa ropasio riy6:e cBA3aHa ¢ aHTHYHON, YeM 3T0 0ObIKHO-
BeHHO nyMatoT. Hayunsle ujgen snoxu BospomaeHus oueHb MeJIeHHO U MO-
CTeNeHHO Pa3BWIHCh M3 HAYUYHBIX Hell IPeBHUX I'PEKOB U UMEHHO LIKOJBI
NepPUMATETHKOB M aleKCaHAPUHACKON MKoabl. fI JodMeH TYT e 3aMeTHUTb,
yTo B KHHUre [JforeMa coGpaHo U c#aTo OTPOMHOE MHOMECTBO MoAPOOHOCTEH
NOYYUTEIbHBIX, Pa3bACHAIONINX H JAIONUX TOMYOK MBIILUIEHHIO TOJPOGHOC-
Teii, 3HaHHE KOTOPBIX, He Gy Ab 3TOH KHUTH, MOTJIO OBITh TOCTUIHYTO TOJb-
KO KPONOTIAMBHIM H3yUYeHHEeM JAPEeBHHX COUYHMHEHHH M MaHYyCKPHUITOB. Yike
N0 OJIHOMY 3TOMY KHHUIa 3Ta YyjAecHad U BechMa MOy4YHTelbHaH.

B ocoBennoctu Jiorem octanasianpaetca Ha nucateie XIII etonetns no
umenn Hoppanyc ge Hemope, Kak mocpegHUKe B lepefaye aHTHYHBIX HAel,
a TaKe Ha NHcaTele Gojlee MO3HEr0 BpeMeHH, KOTOPBIHA oOpaboTal KHUTY
«Liber Iordani de ratione ponderis» ¥ KoToporo oH Ha3bLIBaeT «IIpeaTedeit
Jeonapao ma Bunumy. U Tomy u apyromy Hiorem mpumuchbiBaeT GoJblioe
BAMAHMe Ha Jleonapao, Rapaano u BeneaetTH. Bamueiimye nonpaBKy K KHH-
re «lordani opusculum de ponderositate», kKoTopywo Tapranua BeigaBa’i 3a
CBOIO COGCTBEHHYIO H KOTOPOil OH BOCIOJIL3OBAJICH TaKe B CBOEH KHHUTe
«Quesiti et inventioni diverse», He YIOMAHYB game mpu 3ToM o HopaaHyce
Y eTo TMo3HeilllleM HCTONKOBaTele, cofepaTca B pykomnucH «Liber Tordani
de ratione ponderisy, KoTopyio HioreMm Hallea B HalHOHATLHON GUOIMOTEKe
B Hapuise (fond latin Ne 7378A). 3To NpUBOAUT K IOMYIIEHHIO AaHOHUMHOI'O
«mpeaTeuny. Ja u pyromucu JleoHapjo, MI0X0 coOXpaHUBIIMECA W He3allH-
MeHHbIE OT HHKEM He Pa3pelleHHOTO MOJAb30BaHHUA, OKaszalH, M0 MHEHHUIO
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Mworema, croe BauaHue Ha Rapgano u beHegerTu, HecMoTpA Ha 3ano3jaloe
onybnukopanue. HaspaHHble 3ech aBTOpHI OKa3alu CBoe BiuAHUe B HUta-
auu npesge Bcero Ha anuinena u B lonnanauu Ha CTeBUHA. ITUMHU ABYMA
Ny TAMH BIMAHUE UX MPOHUKIO U Bo OpaHLUIO, I/le OHU BCTPETHIH MIAOJ0-
TBOPHYIO MouBY mnpe#je Bcero y Pobepsana u Jexapra. Takum obpasom,
HellpephIBHAA CBA3b MeMAY ApeBHEH U COBpPeMeHHOH cTaTUKOH HUKOrja He
6bl1a mpepBaHa.

OcTaHOBUMCA Telepbh Ha HEKOTOPBIX mojpobHocTAX. B cBoux «Mexa-
HHUYECKUX NMpobileMax» ApHUCTOTelb OTHOCHTEILHO phlyara samMevaeT, UYTo
HaXoJAAMHUeCcA B paBHOBECHH I'PY3bI 06paTHO MPONOPUHOHANBHEL IIEYaM PhI-
yara uid o6paTHO NPONOPLUHOHAILHEL [ylaM, OMUCAHHBIM KOHEUHBIMU TOY-
KaMH IJ1eY NMPU IBUMEeHUU mociaenanux. [Ipu 6onkinoit cBoGoge TonKOBaHUA
MO HO YCMaTPUBATh B 3TOM 3aMeUaHHU HeCOBepIIEHHOe BhIpaseHue MPHH-
nuna Bo3moskuelx nepevemenuii. Ho y Hoppanyca ne Hemope (cm. Tiorem,
cTp. 121, 122) paBHOBecHe phIdara XapakTepU3yeTCA TeM, YTO 6biCOMibl NOJ-
HAMUA WA 2AY0uHbl nadeHUA HAXOJAIUXCA B PABHOBECHU I'PY30B 00paTHO
NPONOPUUOHATLHEL 3TUM HOCIEIHUM, YeM U 0003HaYaloTCH JefcTBUTENbHO
pewawoujue ycnopua. Mopaanyc sHaeT Takske, YTo I'Py3 He BCerja ogdHa-
KOBO JlefiCTBYeT, 1 BBOAUT, XOTA U TOJNBKO KAYeCMEeHHo, MOHATHe gravitas
secundum situm. «Secundum situm gravius, quando in eodem situ minus
obliquus est descensus» (1. c., cTp. 118). «lIpeareuar Jleonapmo ucnpasns-
eT ¥ gomonHAeT usioxkenne Mopganyca. OH mosHaeT paBHOBecHe YIIOBOIO
peluara, och KOTOPOI'o JEUT BhHIIe I'Py3a, KaK paBHOBeCHe ycmoiiiueoe,
NPUHAB BO BHUMaHHe BO3MOiHbIE I'IyOUHBI MaJeHUA U BBICOTHI MOAHATHUA
(L. c., crp. 142). On 3HaeT Tak#e, YTO TAKOM phHIYAl TAK OPHEHTUPYETCA, YTO
I'PY3bL NPONOPLHOHAILHEL PACCTOAHUAM OT BEepPTHRAIH, IPOBEISHHOH Uepes
och (1. ¢, erp. 142, 143) u raxum 06pasoM JOXOAUT B CYIIHOCTH [0 YIO-
TpebieHne NOHATUA MomeHmos. TakuMm obpasoM, gravitas secundum situm
HoJIyyYaeT yi#e 3/7ech HOPMY KoaudecmseHHY0 U HAXOAUT OlecTAlllee MPU-
MeHeHue 1A pelleHUA NpobiaeMbl Harnonuoi miockoctd (1. c., crp. 145).
Ecau aBa rpysa Ha HaKIOHHBIX IIJIOCKOCTAX PaBHOI BBICOTHI, HO Pa3lHYHOM
JJIUHBL B COCTOAHUH TMOKOA TaK CBA3aHbI MEMIY COGO0IO MPH MOMOIIM HUTH
U GloKa, YTO OAUH JOJMMeH MOJHUMAaThCH BBepX, KOTja ApPYroi OmycKaet-
CA BHHU3, TO B ClIyYyae PaBHOBECHA 3TH IPY3bl 06paTHO MPONOPLHUOHANBHEI
8epMUKAALHIM IEPEMENIeHUAM, T. €. IPAMO MPONOPLUOHANBLHEL AIHHAM Ha-
KJIOHHBIX MiI0cKocTeil. OueBUIHO, UTO HTUM HAIll «IpeATeday MpeIBOCXUTHI
yiKe CYIeCTBEeHHEIE 3JeMEHThI COBPEMEeHHOH CTaTUKH.

Hzyuenue nump yacTUYHO 0GHAPOJOBAHHBIX MaHYCKPHUITOB JleoHapmao
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JaeT GoraTeiinryro go6n14y. CpaBHeHUWe pa3iuyHbIX ero caydaiHbix TpUMe-
YyaHWl ACHO YKa3bIBaeT HA TO, YTO eMy Obli y#€e U3BECTEH IPHHIIMI BO3-
MOHBIX TepeMelleHri Wik — Jy4lie TOBOPA — ObLIO U3BECTHO TIOHATHE
paGoTbl, XOTA ¥ HEro He ObLIO elle IJIA 3TOro 0coboro o6osHadenun. «Ecian
rarafA-HUOY b cuia BemeT (nogHuMaet?) rarkoe-HUOyub Teno (rpys?) B Te-
YyeHHe U3BECTHOI0 BPEMEHH 110 ONpelelleHHOMY TIyTH, TO Ta #e caMas CHia,
B TO e caMoe BpeMA MokeT BeCTH (NMOAHATL?) MoM0OBHHY Tena (rpysa?) mo
ABOMHHOMY TyTHy. IIpaBUiIo BTO MPUMEHAECTCHA K MallMHaM, pbluaram, CHc-
TemMaM OJIOKOB U T.JI., YeM CMbIC/I NMPUBEICHHBIX BbIIIE CJIOB, caM 10 cebe
COMHUTEIbHbIHA, TodyJaer Gaumaiimee onpeneiende. Eciu umeerca ompe-
JeJICHHOE KOJIMUYECTBO BOJbl, KOTOPOE MOMET YIAaCTh Ha ONpeldeeHHY 0 IJIy-
OuHy, TO MoHo (mo JleoHapmo) 3ToH BOJON MPUBOAUTHL B OBUMKEHHE OXHY
WIM TaKie JBe paBHble MelbHHMIbI, HO BO BTOPOM Clly4yae MOMHO COBEp-
IIUTh JHUIIb CTOJABKO pPaGoThbl, CKONbKO B IepBOM. I'eHHaNbHOEe 0000LIeHe
(IIOTEHIHANbHOro pbivyaray gaeT JleoHapio BO3MOMKHOCTL HOCTHUYb BCEX TEX
NO03HAHUI, KOTOPbIE BIOCIENCTBUH OCHOBBIBAIUCH HA NMOHATUU (MOMEHTAay.
Cyna mo ero yepremam, cieiyeT IojJaraTbh, 4TO MyTb K €ro KOHLENIHH
yKasallo eMy ero paccMoTpenue 610ka 1 Bopora (cM. «MexaHukay, cTp. 26).
KoncTpykuuu JleoHapano KacaTelbHO HATAMEHUI B KOMOMHAUMAX BEPEBOK
TOHe, 0YEBUIHO, OCHOBAHbI Ha Hjee NOTEHHMalbHOro pbiuyara. MeHee cuacT-
auB Obu1 JleoHapao B peleHUH NpoGieMbl HAKJIOHHON IMIOCKOCTH. Pamom
C 4YepTemaMu, B KOTOPbIX MHMOJETHO NPOABJIAECTCA M MPaBHIbHOE MOHU-
MaHue, MOHO HaliTH MHOKECTBO HempaBH/IbHBIX KOHCTpyRuMi. Ho 3anu-
cu JleoHapao NPUXOIUTCA PpaccMaTPUBATD JIUIIb KaK JHEBHUK, Ky/la MOI'yT
ObITh 3aHECEHDbI caMble Pa3iMYHble MHMOJETHBIE MbICIM M TOYKH 3PEHHMA,
HauaTKH MCCaeqoBaHuil, 663 BCAKOro CTPEMJIEHHA pasBUTL 3TH MCCIeloBa-
HMA ¢ TOYKH 3PEHHA OJIHOro 06 beguHAImero npuauuna. Ho ecau Jeonappo
He crpaBifeTca ¢ npobiemamu, B X111 cToNeTHH BIOJHE Y€ PelIEeHHbIMH,
TO 3TO JOKa3blBaeT TOJbKO TO, — W B 3TOM HeEJIb3A He corsacuTbed ¢ JNo-
reMOM — UTO Ja/eKO elle He NOCTATOUHO, YTOObl Kakoe-HUOY b IO3HAHHME
ObLJI0 Pa3 MONYYEHO U CTAN0 U3BECTHBIM, a TPeGYOTCA YacTO FOJbl U CTO/e-
TUA, YTOBLI 3TO TO3HAHUE ObLIO 06mEenpU3HaHHO U BeeMd nmoHATo (Duhem,
l. c., cTp. 182).

Mbicib 0 HEBO3MOKHOCTH perpetuum mobile Mbl HaxoguM y Jleonapao
PasBUTOH y#ie [0 BbICOKOH CTENeHH ACHOCTH. JTOro CIe]oBal0 Ve OHiH-
JaTh BBUAY IPHBEICHHBIX BbIe paccysmIeHHUil ero o Menbuune. «Huraroi
UMIyJbC 6€3 #MM3HM He MOFET JaBUTh MM NMPUTATHBATH TENO, HE COMYT-
CTBYA IBUMYLIEMYCA TELy; UMIYJIbChl 3TH HE MOI'YT ObITh HMUYEM HMHBIM,
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Kak TONLKO CUIaMU UK TAMecThio. Korja TAmecTh MaBUT vWilu NPUTATU-
BaeT, OHA BBI3BIBAET [BHKEHUE TOJIBKO MOTOMY, YTO OHa (B CBOEH LeiH)
CTPEMHUTCA K MOKOW; HU OMHO Tel0 He MOMKeT IIPHU MOMOIIU CBOEro JBH-
HMEHUA MajeHUuA BePHYTbCA Ha MepBOHAYANBHYIO CBOI BBICOTY; ABHKEHHE
ero umeer rouery (l. c., ctp. 53). «Cuna ecTh NyXOBHAA HEBUAUMAA MOIIb,
coobiiaemMan JBHKEHHEM TellaM (3/1eCh ClIefyeT, Mo-BUIUMOMY, Topas3yMe-
BaTb TO, UTO B HacTOflllee BpeMsA 30BETCA KUBOIN cUNoil); yeM Golblle 3Ta
cuna, teM GbicTpee oHa ucrpauuBaercay (1. c., crp. 54). Rapaano crour
Ha Mogo0HO# ke TOUYKe 3PeHHUA U B Heil MOMHO YCMOTpPeTh BaufAHUe Jeo-
Hapjo, eclid ecTh OCHOBaHUA OTKa3blBaTh KapmaHo B camMocTOATeNbHOCTH
(L. c., cTp. 40, 57, 58). Berpeuaemen Mol cHoBa y KapaaHo u ¢ Toii MEBICIBIO
ApucToTelnf, UYTO TOIBKO KPYTOBOe IBU#eHHe He0a eCTh NBUMEHHUE BeUHOe.
ltorem He BuauT B KapmaHo o6eIikHOBeHHOrO miaruaropa. OH, mpaBga, vc-
NoJb30Bal paboThl CBOMX MpeUIeCTBEHHUKOB U UMeHHO paGoThl JleoHap o,
He YIOMAHYB 06 3TOM, HO IPUBE] 3TU paboThl B Iy YLIYIO CBA3b U HUCIIPABUI
MX COOTBeTCTBEHHO cocToAHnio Hayku B X VI cronetuu (1. c., cTp. 42, 43).
C mpobneMoii HarmoHHOI nnockocTu KapaaHo He chmpaBiAeTcA; OH mola-
raeT, YTO BeC Tela Ha HAKJIOHHOH MIOCKOCTH OTHOCHUTCA KO BCEMY Becy,
KaK yrol HaKJIOHA ee OTHOCUTCA K NPAMOMY yriy. BeHeneTTH cTaHOBUTCA
B ONMO3ULUI0 KO BCEM MpelIleCTBeHHUKAM, KAKOBafd ONMO3UIHUA 0COOEH-
HO GIaroTBOPHO AeiicTBYeT KPUTHUKOI JUHAMUYECKHX yUYeHHH ApHcTOTe-
aa. B ocranprHOM ogHako beHeneTTH yacTo ocmapuBaeT TO, UTO HPaBUIBHO.
B ero counHeHUAX cHOBa BCTpeyvaloTcA MblciH JleoHapmo U, mpaBaa, OIHOKH
HoceHero.

Ecnu npusHaTh U3n0#eHHBE 3leCh OTKPBITHUA JOCTATOUHO U3BECTHBI-
MH ¥ JOCTYHHBIMH NOCHEAYIOUIMM YUeHBIM, TO 3TUM MOCIEAHUM U B 0CO-
tenHocTu CTeBuHy U 'anunero octaeTcs ellle COBEPIIUTD B CTATHKE HEMHO-
ro. Pemenne CreBuHOM npo6iieMbl HAKIOHHOM MI0CKOCTH (cM. «MexaHuKay,
crp. 29 u cnep.), mpaBja, BIONHe OPUTHHANBHO, HO Pe3yibImain ero paccy-
JOeHUil, Kak u paccy#aeHuii lanuned, npuMblKatoiiero k Melciam KRapmpano,
ObLn yke U3BecTeH «mpeaTevey Jleonapao. CTeBHH OT paccMOTpPeHUA HAKIOH-
HOM MJIOCKOCTH MPUXOJUT ellle K CIOKEHUIO U Pa3I0MEHNI0 NPAMOY20AbHbLL
COCTaBIAKIINX, COTNAcHO NPUHIHUIY [apajieilorpaMMa, ycMaTpUBaeT o06-
Me3HaYUMOCTh 3TOr0 MPUHLIUINA, He YMefl OJTHAKO ee NoKa3aTb. llocnenuuii
npoben 3anonHdaeT PobepBanb. OH npeacTasinet ceGe rpy3 R ypaBHOBelIeH-
HBIM rpy3amu P, () Tpou3sBoNbLHOrO HATIPABIEHU A, TOIBEIIEHHBIMU K HUTAM,
nepebpolieHHBIM uYepe3 Oi1oku. Ecnu paccMaTpuBaTh cHavalla OfHY HHUTB,
KaK CTep:eHb, BpalllaeMblil BOKPYT GI0Ka, TPUMEHUTh NPUHIUI MOTEHIH-
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ajlbHOT0 pbluara JleoHapfio ¥ 3aTeM TaKuUM jike 06pa3oM NOCTYIUTh ¢ ApPyToi
HUTbIO, TO MOMRHO HAaliTH OTHOLIEHHUA, CYNIeCTBYIONINE MeKAY Tpy3oMm R
U rpysamMu P, () 1 Bce npaBH/a OTHOCHTEIbHO TPEYTOAbHUKA HIH Napajlie-
aorpamma cui (1. ¢., B ocobenHoeTH cTp. 319). JerapT HAXOOUT B NpPHHIKIE
BO3MOKHBIX IlepeMellleHuit OCHOBY /A NOHUMaHHUA gcex MawnH. B pabore,
B [IPOM3BeJleHNH U3 Beca Ha riyOuHy nafgeHud (no ero o6osHaueHuio force),
OH BHJIUT OINpe/e/Alollee Hauajlo, IPUUKHY JedcTBUA MalllH, He [OJ0e KK,
a novemy TOTO, UYTO MPOUCXOAUT. BaxHa He CKOPOCTH, a BEICOTa NOAHATHA
U ray6uHa nagenus. «16o oqHo U To e, noaHATH 1U 100 dyHTOB Ha 2 dhyTa
win 200 dpyuToB Ha 1 dym (L c., cTp. 328, cMm. Tarme «MexaHuray, cTp. 52,
uspeuenue [lackansn). JekapT oTpuLaeT HecOMHeHHOe BIMAHHE HA €r0 HJIEH
Bcex npeamecTBeHHUKOB oT Hopnanyca mo PoGeprand. Ilpu Becem Tom Mosk-
HO HaliTH B eT0 JOBOJaX BamHble TalbHelllIWe IIAaryd BIepea U OH BBIJBUTaeT
BecbMa cymecTBeHHble nyHKTHL (1. ¢. cTp. 327, 352).

3a noapoOHOCTAMHE NPUXOJUTCA OTOCAATh UUTATENA K NPEBOCXOTHOM
kaure Jorema. 3pechk A xoTed Obl TOABKO BbICKa3aTh 40l B3TJIAN, — He-
CKOJIBKO OTJIHYHBIN OT B3rJAga [JioreMa — Ha OTHOIIeHHe, CYNIECTBYIOIEe
Me#Iy JPEeBHHM U COBpEMeHHBIM ecTeCcTBO3HaHHeM. EcTecTBO3HaHMe pas-
BHBAeTCA ABOAKHM IyTeM. Bo-nepsvixr, TeM, YTO MBI cTapaeMc yep:kaThb
B NaMATH HabaiodeHHble QaKThl, POLecchl, BOCIPOU3BOAUTh UX B HaIINX
npejicTaBleHUAX, PEROHCTPYHPOBATh B HallleM MbllaeHHH. Ho no mepe pas-
BHTHA HaOMIOJeHUH 5TH NOCAeJOBATEAbHO WIH OJHOBPeMEeHHO NpeAlpHUHA-
Thl€ MONBITKH KOHCTPYRUUH OGHapy#HBalOT BCerJa U3BeCTHBIE HEAOCTAT-
KH, Hapyllalliye coriacue Kak Mekay co6oil, Tak U ¢ HabI10AeHHBIMH Qak-
TamMHu. BozHHKaeT no3ToMy noTpeGHOCTD B haKTHUYECKHX NONpaBKaxX M JOTH-
JeCKOM COTJIalleHUH Pa3iMUHLIX IOCTPOEHHUN, U B 3TOM 3aK/I0UAETCHA 6mo-
poti mponecc, KOTOPEIM pa3BHUBaeTCA ecTeCcTBO3HaHHe. Ecin 61 Kamablil ye-
J0BeK OB NpefiocTaBIeH TOJAbKO cebe caMoMy, eciii Gbl OH 0J:KeH ObLT Bee
HaYMHATH CHayala, cCOOCTBEHHBIMU CBOMMH HaGMIOJeHUAMH U MBICAAMH OH
naneko yATH He Mor Obl. I 3T0 ciaeayeT ckazaTh He TOIBKO 06 OTAEIBHOM
ye/loBeKe, HO U 006 OTelbHOM Hapofe. TpyqHo N103TOMY epeoleHUTh 3HaUe-
HHe Hacle/HA, T0CTaBLUIEr0CA HaM OT HallNX HENOCPEACTBEHHBIX NpeIecT-
BEHHHKOB IO KYJIbTYpe — eCcTecTBOMCIBITaTeNlell, acTPOHOMOB H MaTeMa-
TikoB [IpesHelt ['penuu. BoopyseHHbIe, NpaBia, HeJOCTATOYHON KapTHHON
MHpa H B 0cOGEHHOCTH AUCHHITHHAPOBAaHHBIE JJOTHYECKUMH U KPUTHYECKH-
MH paboTaMH rpedecKHX MaTeMaTHKOB, Mbl IPHCTYNAeM K Hcc/eJOBaHHIO
IpH y#e GIaronpUATHBIX YCJIOBHAX. ITO Hacleqde objeruyaer HaM IPOAOI-
seHHe paborel. Ho He TOMBKO OHO Hay4yHOe Hacje[He BajKHO, a BajkHA
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TaKkKe MamepudabHda KYILTypa, B HallleM YacTHOM clyuyae — Jolleline
70 HAC MAlllMHbI U OPYJUA, KAK U TPagulUU uX yrnorpebnenud. Onupanch
Ha 3TO MaTepHalbHOe Hacliefde Mbl 0e3 TpyAa MOmeM caMu YCTAHOBUTH
WM MOBTOPUTH U PACIIMPUTH Te HABMIOMEeHUA, KOTOpPbIe NMPUBEIH IPEBHUX
vcclefoBaTenedl K MX HAayYHbIM MOCTPOGHMAM, H TOIBKO TaKUM 06pasom
JUIIb HAYYUTHCA COOCTBEHHO NOHUMamMb UX. DTO MaTepUalbHOe Hacleaue,
MOCTOAHHO NpoBy:alolee ChI3HOBA HAIIY CAMOJEATENbHOCTh, CAUULKOM
HU3IKO, MHE KameTCAl, OUeHlUEeaemes CPABHUTENbHO ¢ nuTepaTypHbiM. Pa3
BO3MOMHO JOMYCTUTh, YTO CKY/JHBIE 3aMedaHUd ApHcToTend O pblyare u
Jaxee ropasfo Goliee TOUYHBIE 3aMeYaHMA MaTeMaTHHKOB aleKcaHJpuiicKoil
MIKONbI M CAMH He NpHUIINK 66l B TONOBY TIOAAM, paboTalomuM ¢ Maliu-
HAMHU U NPOU3BOAAINIMMU HaGMIOAeHHA, ecliM Obl faje TH 3aMedaHUA He
JolIK 10 Hac B couuHeHUAX aApeBHux? U pasBe He TO e camMoe MOMHO
CKa3aTh O MO3HAHHUM HEBO3MOMHOCTH perpetuum mobile, koTopaa monxua
e NPUATH B IOJIOBY KamJOMYy, KTO He WMIIeT, kak daHTasep, yyJec B Me-
XaHUKe, NOJOGHO anXUMHKAM, M, KAK 3/IpaBblil HcclefoBaTelb, IPAKTHYEC-
KM paboraer ¢ Mamniunamu? Jlame Korja Takue OTKPBITHA COOGIAIOTCA MO-
CleIYIONMMUM yUYeHbIM, MOCHeHHe BCe e MOMHHBI BCerja caMocTOATeNbHO
ycBauBaTh MX. EIMHCTBEHHOE UX NPEUMYIEeCTBO 3aKII0YaeTCA B TOM, YTO
OHH GbICTpee NPOXOAAT TO e PACCTOAHME U MOTOMY MOI'YT ONEpPeluTh CBO-
MX NpeJlliecTBeHHUKOB. BripasmeHHoe B clOBaX HecOBepIlleHHOe MO3HAHHe
obpa3syeT cpaBHHUTeILHO Golee TBEPAYIO ONOPY JAIA HEYCTONYMBBIX MbIC-
deit. U3 aT0i 0noOpbl UCXOAAT HOCIEAYIONINe YUeHble B CBOMX HAOMIOMEHUAX
baKTOB M K Hell MOCTOAHHO BO3BPAIIAIOTCA IA KPUTHUYECKUX CPABHEHHH.
[Iycres manbHeRIIMA ONBIT CHIbHee YKpeIIfieT 3Ty ONOPY WM, HANPOTHB,
NOCTENIeHHO OTOJBHraeT ee, WIH, HaKOHel|, COBepIIeHHO ee ONpPOBEpPTaerT,
BO BCAIKOM Cliydyae OHA, B KOHIE KOHIOB, BCe e NMpHHecHa CBOIO MOIb3Y.
Ho ecnu raxo#t-HuByab nmpejliecTBEHHUK MOIb3YeTCA GOMBIIUM aBTOPUTE-
TOM, AeHCTBYeT BHYIIMTEIbHBIM 00pa3oM Ha CBOMX MocnefoBaTrelneil, eciu
ero 3a0Iy:/ieHUA MPEeBO3HOCATCA, KaK II0Jbl ITyGOKOro NO3HAHHUA, TO BCe
9TO MOKeT AeicTBOBATh TOMbKO NapanusyionuM o6pa3oM Ha IocliefoBaTe-
aeit. He rameTcAa nH, Ha OCHOBaHHMH HeKOTOPBIX paccysaeHuil Wohlwill’a
u II. Jliorema, uro pame cam Fanuneit no rayGokoit cTapocTH He OTAelanca
OT HACTeUA IepUIaTeTUKOB, OMEIIABIIero eMy 3aMeTHTb ¢ 0CTATOYHON
AICHOCTBIO COGCTBEHHBII CBOit, ropasfo 6onee cuibHbli cBer? [loaTomy npu
OlleHKe 3HAYeHUA KAKOro-HUGYIb HAYYHOI'O HCCIeOBAHHA BAH{HO TONbKO
OHO, a UMEHHO, KaKkoe Hosoe ynoTpeGleHHe OH cAelal U3 CTapblX MO3HA-
HUIl ¥ PU KAKOH ONNOIULUL COBPEMEHHHUKOB U MOCIEAYIONMX YUEHbIX €20
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Ho3HaHUA AoOUAMCL NMpuszHaHuA. C 3Toll TOUKM 3peHUA MHe KameTcf, UTo
JllroreM Bce e HECKOJABKO JajleRO 3aXOJUT B CBOEM MOUTEHUH mMepe] ApHc-
toreaem. Y Apucroreis («De coeloy, LIIL, c. 2) Mbl HAXOTUM Cpeid HEACHBIX
U MajJonpUBJIeRaTeIhbHBIX BhIpameHuil caenyiomue mecta: «HakoBa 6bl HE
OblIa ABMMYLIAA cUla, MeHblllee U Golee JerKoe MOIYYUT OT OAHOH U TOi
e CUIBI 6oable ABUMeHUA . .. CKOPOCTh MeHee THMENOTO Tejla OTHOCUTCH
K CKOPOCTH Oojlee THMmENOT0, Kak Oollee TAMeN0e K Gojlee JETKOMY Tely».
Ecau He mpuHUMaTh BO BHUMaHHe, UTO He.tb3f TpeGOBaTh OT ApHCTOTeld
CTPOTOr0 pa3iuveHUA MEMAY MyTeM, CKOPOCTHIO U YCKOPEHUEM, TO MOM-
HO B HTOM HaiTH BblpameHHe NPUMHUTUBHOTO NPAsU.AbHO20 ONBITA, KOTOPBIH
B KOHIle KOHL[OB NpHBeJd K MOHATHIO Macchl. Ho, mpuHuMasa Bo BHUMaHUe
y#e Bce coflepiaHue IVIaBhl 2, NPeICTaBAAET CA HEMBICIUMBIM OTHOCUTH 3TO
MeCTO K MOJAHATHUIO T'PY30B MallHHAMH, COMOCTABHUTEL €ro ¢ BhIPaMeHUAMH
ApucToTesd 0 ppluare U ycMaTpuBaTh B 9TOM 3apojiblille MOHATUA PaboThI
(Duhem, 1. c., cTp. 6, 7; Vailati, «Bolletino di bibliografia e storia di scienze
matematicher, 1906, «Febbraio e Marzoy, crp. 3). Janee Jiorem nmopunaer
CteBUHa 3a ero aHTUNaTHIO K mepunatetukam. Ho CTeBUH, MHe KameTcH,
BCe e MpaB, KOTJa OH BOCCTAeT MPOTHB «UyJeCHBIX» KPYTOB APHCTOTENA,
KOTODbIE B CIydyae PaBHOBECHA BOBCE U He OMUCHIBAIOTCA. JTO HACTOIbEO
e ocHOBaTeldbHO, RKak U nportecT fRuanbepa u 'anunesa npotus gomylie-
HMA AeificTBUA ofiHoro MecTa Wiau Touku («Mexanuray, cTp. 160). Toabko
npu GoJlee 3peloil TOURe 3peHUA, Korjla paGoTa NpU3HaHa HavyajaoM, olpe/ie-
JAAKILAM CEOPOCTh, TMHAMHUYECKUH BBIBOJI PABHOBECHUA NMOJMYUYaeT MPeruMy-
mecTBO Goabllledl palUOHATLHOCTU U BeeoblHOCTU. Jlo 3Toro Me BpAd Jad
YTO-HUOYb MOMHO BO3Pa3UTh NPOTUB reHUalbHBIX BbIBoAOB CTeBuHa, OC-
HOBaHHBLIX HAa MHCTUHKTHUBHOM OMNLITE U cleAYyIOWUX obpasny Apxumega.

NobaBaenue 3
K cTp. 93.

Urobbl ficHO mpejfcTaBUThH cebe, KAK MeNJIEHHO UYeJOBEK OCBauWBal-
Ci ¢ HOBBIMHU TNpEJCTABIEHUAMU O BO3[AyXe, AOCTATOUYHO MPOYECTh CTa-
THIO 0 BO3[AYyXe, KOTOPYIO HallleJ HYMHBIM NepenedyaTaTth U3 JHIHUKIOMNE-
auu B cBoeM «DuiocodciroM cioBapey OIWH U3 MPOCBelleHHeRMUX Jpioaed
cBoero Bpemenu, Boabtep, B 1764 roay, T.e. cTonerne cnycTA nocie [e-
puke, boitaa u Ilackana u Hesagoaro ao otkpeiTHit KaBenauma, lpuctien,
BoanTa u JlaByasbe. Bo3ayx-ie HeBuauM U Boobllle He BOCHPUHUMAEM; BCe
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GbYHKIIUM, OpUNUcbIBaeMble BO3JYXY, MOIJU Obl ObIThb BBINMOAHEHBI U BOC-
NpUHAMAaeMbIMHU HUCIAPEHUAMH, B CYIIeCTBOBAHUH KOTOPLIX COMHEBATBCH
He 6b110 Ob1 ocHOBaHWH. KaKk-e MomeT BO34yX HaM MOMOYbL OZHOBpPEMEHHO
CIyMAaTh pa3nuyHble TOHBl KAKOr0-HUOYAb MYy3bIRAIbHOI'O MPOU3BEAeHUAT
B oTHomEHUH DOCTOBEPHOCTH CBOEro CYIleCTBOBAaHUA BO3AYX U 3dup cTa-
BATCA 3[1eCh Ha 0JHY AOCKY.

Nob6aBieHue 4
K ctp. 117.
Hutatel U3 counnenunii 'anunen

Dialogo sopra i due massimi sistemi del mondo. Dialogo secondo.

«Sagr. Ma quando T’artiglieria si piantasse non a perpendicolo, ma
inclinata verso qualche parte, qual dovrebbe esser’il moto della palla?
andrebbe ella forse, come nel laltro tiro, per la linea perpendicolare,
e ritornando anco poi per l'istessa?»

«Simpl. Questo non farebbe ella, ma uscita del pezzo seguiterebbe il
suo moto per la linea retta, che continua la dirittura della canna, se non in
quanto il proprio peso la farebbe declinar da tal dirittura verso terray.

«Sagr. Talche la dirittura della canna € la regolatrice del moto della
palla: né fuori di tal linea si muove, o muove rebbe se’l peso proprio non la
facesse declinare in giu ... »

(Beceaa o aByx ocHoBHBIX cucTeMax mupa. Becega Bropas.

Cazp. Ho rorpga opyaue mocTaBieHo ObLio Obl He IMepleHAUKYIAPHO,
a HAKJIOHHO K HEKOTOPON IIOCKOCTH, TO KAKOBO JOMMHO ObINO GbI GLITH
apuzsenue aapa’ Ilodereno au ObI OHO, KAK U TPHU APYIOM BBICTpENe, MO
nepHeH UKy IAPHON TUHUU, U BO3BPATUIOCH MU GBI TaKite 3aTeM caMo Co-
6o10?

Cumna. Jroro oo He cenano 6bl, a, BLIAAA U3 OPYAUSA, OHO TOCIEA0Ba-
70 6bI B CBOEM JBUMKEHUU TTO OPAMON TUHUHU, COCTABIAIOINIEN MPOJOMKeHUe
HaTpaBlIeHUA Ayla opyAuf, eciId Obl COBCTBEHHBINA o BeC He 3aCTaBIIAl ero
OTHIOHATBCA OT TAKOI'0 HAMpaBIEHUA K 3eMie.

Caep. CnepoBaTenbho, HalpapleHue Ayla €CTh PeryiATop ABUMEHUA
fipa: BHe TaAKOW IUHUM OHO He JIBUMKETCH, UIH HE ABUramoch Obl, ecid 6bl
coGCTBeHHAA TAMECTh He TAHYIA BHU3 ... )

Discorsi e dimostrazioni matematiche. Dialogo terzo.
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«Attendere insuper licet, quod velocitatis gradus, quicunque in mobili
reperiatur, est in illo suapte natura indelebiliter impressus, dum externae
causae accelerationis, aut retardationis tollantur, quod in solo horizontali
plano contingit: nam in planis declivibus adest jam causa accelerationis
majoris, in acclivibus vero retardationis. Ex quo pariter sequitur, motum
in horizontali esse quoque aeternum: si enim est aequabilis, non debiliatur,
aut remittitur, et multo minus tollitur».

(«Kipome TOro Hy$HO IPUHATH BO BHUMaHUE, YTO Kak Obl HU Ghlia Belu-
Ka cTeleHb CKOPOCTH ABHMEHHA, OHa 10 MPUPOJE CBOEH OcTaeTCH BEYHOM,
NOKa He YHUYTOMAETCH BHEIIHMMH INPUYMHAMH YCKODEHUH WM 3aMejlle-
HUA, YTO HPOUCXOAUT TONLKO B FOPU3OHTANLHON IJIOCKOCTH: MPH ABUME-
HUU BBEPX [0 HAKJIOHHOM NJIOCKOCTH NPUCYTCTBYET Ve NPUYMHA 60Jb-
Iero 3aMeJJIeHHA, a NP ABUMEHUM BHU3 IO 3TOH MIOCKOCTH — IPUUYMHA
Gonbiero yckopenua. Otcioga paBHLIM 06pa3oM clelyeT, YTO Ha FOPU30H-
TalbLHOM IIOCKOCTH ABUMEHHE BEYHO: €ClId 3TO JBUMEHHE PaBHOMEPHOE,
OHO He YMEHbIIaeTCA U — TeM Gonee — He NpPEeKpaliaeTcy).

Bepno To, utro Ianuneil npuinel K NO3HAHUIO 3aKOHA HHEPUUH JHIIL
NOCTENEHHO, 1a U OTKPLLI OH ero JMIL ciydaino. IIpy BceM TOM IpuBe-
JEeHHbIE 3/1eCh MecTa U3 ero cCOUYMHEHUA, usdganHoro B Ilagye B 1744 rony,
NOKAa3LIBAIOT, YTO OrpaHHYeHHe 3TOr0 3aKOHA JBHMEHHA [0 MOPU3OHTANL-
HOH INIOCKOCTH OCHOBEIBANIOCL y Hero Ha o6CyaaeMoM MaTepualie U 4TO
BpAA JM NpaBWILHO Aonymienue, 6yaro [anuneit 1o KoHlla cBoeil HaydHOR
JEATENLHOCTH ObLI MHUIIEeH MOJHOr0 3HAHUA 3TOrO 3aKOHA.

NobaBaeHue 5

K cTp. 130.

B cBou monoasie roael [anuneif 3amuman ToT B3rAAA, YTO ABUMYIIEe
Teno 6e3 BCAKOrO MOCPEACTBa COO6IAeT ABHMYIIEMYCHA TeNy HOCTENeHHO
YOLIBAIONIY IO CUIY, MEMAY TeM Kak y ApucrtoTend Bo3fyX, NpUBEIEHHDIH
B JBUKEHUE JABHMYIU[HM TENOM, COXPaHAET 3TO NBUMKEHHE B TeueHue 60-
lee UMM MeHee JOITOr0 BpEMEHH U MOCTENeHHO coobliaeT ero ABUMYIe-
MycA Teny. CornacHo uccienoBanuAM Wohlwill’a BnepBLle BronHe onpefe-
TeHHBIM 06Pa30M BBICTY W IPOTUB 3TOr0 MOCIEAHEr0 B3rIfAAa, IPOTUBOPE-
Yalero BCAKOMY 3J0POBOMY HHCTHHRTY, nucaTtens VI cronerus OunonoH.
Jlng vero ABMMYIAA pyka HOMMHA NPUKAcATHCA K KAMHIO, eclid 000 BceM
1n03aboTUTCA Bo3ayxe? ATOT ecrecTBeHHbINH B3rnag Punonona He 3amen-
71U OKasaTh cBoe BnufHue Ha Jleonapmo, Kapaato, benenertu, Jdxopaano
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BpyHo u l'anunes. PemurensHo BeIcTyNaeT Takxe MUIONOH, cchlladCch IIPU
3TOM Ha O4YeBHJHbIe (HAKTHI, IPOTHB YTBEpP#IEHUA, OYATO Teda GOALIIOro
Beca OpicTpee nagaioT. HakoHen, Gojlee HoBafg 4epTa BO B3raAgax ®uiaomno-
Ha BbIpamaeTcAd U B TOM, UTO OH OTPHUILAET KaKyio Gbl TO HH GbLIO CHIY 3a
Mmecmom 68 cefe, HO TelaM NPHUIHCHIBAET CTPeMJEHHE COXPAHUThL CBOI IO-
pajgok. (<Mexanuray, ctp. 160, E. Wohlwill, «Ein Vorganger Galileis im VI
Iahrhundert. Physikalische Zeitschrift von Riecke und Simony, 7 Ilahrg.,
Nr. 1, crp. 23-32).

Jlanee Heo6xomuMo elle 37ech YKa3aTb Ha HccieqoBaHUA [liorema
(P.Dahem, «De ’accélération produite par une force constante, notes pour
servir & Ihistoire da la dynamique. Congres international de philosophiey,
Geneve, 1905, ctp. 859). He BmaBafch B MHOTOYMCIEHHBIE HOAPOGHOCTH,
coobmaemMble [[foreMoM M NpeACTABIAIOIINE HCTOPHUYECKUH HHTEpec, MbI
OTpaHHUYHMCH 3J€Chb TOMLKO CIeIYIONUMHU coobpamenuamMu. CoriacHo yue-
HHUIO APHCTOTeNA, IOHUMaeMoMy GyKBalbHO, IOCTOAHHAA CHIA AOIMHA GbI-
Ia 6b1 00YCAOBINBATH NOCTOAHHYIO cKopocTh. Ho Tak Kak Bo3zpacTaroias
CKOPOCTh IIaJIalON[eT0 Tela He MoMeT He ObITh 3aMe4yeHHOH fame rpyObIM
HabaioleHHeM, TO BO3HHUKAeT 3aTpPyAHEHHe — HeoOXOAHUMOCTh NPHMHUPHTH
3TO YCKOpEHHE ¢ TOCHOACTBYIOMHUM yueHHneM. [lo MHeHHIO ApHcTOTelA, Telo
o Mepe NPUOINKEHUA K 3eMie CTAHOBUTCA Bee TAmenee. Beas ctaHoBATCA
JKe W Marw cTpaHHHKa Golee NMOCHENHBIMH, ueM GJume OH NpUOIUKAaeT-
cAl K cBoeil Lean, 3amevaeT Tapraraua. UtoObl cielaTh IPOTHBOPEUYHA He
CTO/Jb BONMHIONIMMH, IPHXOJUTCA IPHUIKUCLIBATH BO3AYXY TO OAHY, TO JIpPY-
T'YIO POllb, TO POJIb IIOMEXH, TO ONATH Poib ABUTaTeld. [[penAaTcTByOMUN
ABHMEHHIO TeJa Cl0i BO3AYyXa MeM/Jy 3THM IOCIeJHUM M 3eMieio (TOIRY-
eT OfiuH M3 KoMMeHTaTopoB CHMILIMIMYC) B Hadalie ero IBUMKEHUA GOJb-
me, yeM kK KoHny ero. «Ipegreua» (cm. moGapaenme 2) Jleonappo onArts
HaXO[HT, UTO BO3AYX, pa3 NpPHUBEJEHHLIH B JABHMEHHE, COCTABIAET MEHb-
MIYIO IOMeXY /1A IPUBEJIEHHOTO B IBHeHKe Tela. HauBHBIN HabaogaTeln
KaMHA, GpOIIeHHOro B KOCOM KK TOPH30HTalbHOM HallpPaBI€HHH K OMHCHI-
BalOIIer0 B Havale ABHMEHUA NMOUYTH NPAMOH NYyTb, He MOT He IOJIYYHTh
TO eCTeCTBEHHOe BIeYaTJIeHHe, YTO TAMECTb YHHUYTOMAETCA HMIIYJIbCOM
aBumenun («Mexanuray, cTp. 128). OTcioga ¥ pasiuyue MemAy JBUMeE-
HHEM eCTECTBEHHBIM M HaCHWJILCTBEHHBIM. Paccy#ieHHA 0 ABHUMEHUH Opo-
meHHoro teaa y Jleonapao, Tapraraud, Rapaano, lN'aauinen u Toppuuennu
NOKa3bIBalOT, KAK NMOCTENEHHO Ipe/icTaBIeHHe CMEHbBI IBYX JBHKEHHUH, pac-
cMaTpHBaeMbIX, KaKk pa3iHuHble B CBoeil OCHOBe, CMEHAETCH MpeJcTaBie-
HHEM O CMellleHHH U OJTHOBPeMeHHoCTH o6oux. JleoHapio 3HaeT ycKOpeH-
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Hoe [BU;KeHHMe Najalollero Tela, JorajblBaeTcAl 0 NMpUpalleHUH CKOPOCTHU
NPONOPIHOHANLHO BpEMEHU, KOTOPOe OH MPUMUCHLIBAET MOCTENEHHO YMEHb-
MaWwIEMYCA CONPOTHUBIEHUIO BO3AyXa, HO He yMeeT HaXOOUTh NMpPaBHIb-
HYIO 3aBUCHUMOCThL OT BPeMeHH IPOCTPaHCTBa, MPOHJEHHOTO TeJIOM B CBOEM
aBukeHuu. Tonbko orono cepegubl X VI cToneTHA BOSHUKIA MBICIB, YTO
THMKECTh Co00IaeT NagawieMy Tely HeNpephiBHble HMIYILChI, KOTOPHIE
U mpubaBIAITCA K COOOMEHHOU CcHlle, CYIIeCTBYIONeld yike U MOCTENEeHHO
yObiBatomeii. CTOPOHHHKaAMU 3TOTO B3riaga ABiaAKOTcA A. [lUKKOTOMHUHH,
L. Cranurep u H. Benegertu. Yme Jleonapmo, Memay mpouuM, 3aMeyvaer,
YTO CTpela MOoMyYaeT UMIMYJILCH OT TETHBHI HE TOILKO B MOMEHT HauboMb-
Iero HANPAMEHUA ee, HO U B ocTalnbHbIX ee nogomenuax (Duhem, 1. c.,
crp. 882). Ho Tonbko mocie Toro rak ['anuieil coBeplIeHHO OTKA3AICH OT
JOMYIEHUA MOCTENEHHOTO MPOU3BOJILHOTO YOBIBAHUA Vis impressa U CBel
9T0 yObIBaHHE K CONPOTHBIEHUAM U JeHCTBYONHUM B MPOTHBOMOJIOHHOM
HamNpaBleHUH CUIaM, MOcle TOr0 Kak OH UCCleNoBal JBUMeHHe MaJalolero
Tela 3KCMEPUMEHTANILHO U 6e3 BCAKOT0 cooGpakeHUA 0 NPUYMHAX eT0, MOT-
T4 GLITH MOAYYeHBI B YUCTOM KOJHYECTBEHHOM BHJe 3aKOHBLI PaBHOMEPHO
YCKOpPeHHOT'0 IBHKEHUA Majarllero Teja.

Janee u3 ucropuueckoro uznomeHud Jllorema ciefyeT, 4TO 3aciIyTH
JexapTa B pa3BUTHH, He3aBUCUMO OT l'anunef, OCHOBHBIX NpeJCTaBIeHUN
COBPEMEHHOI JTUHaAMUKH Gollee 3HAUNTENLHBI, YEM 3TO MPUHUMAIOT OOBLIK-
HOBEHHO U YeM mpuHuUMai A caMm («Mexanumay, ctp. 218). f ouenn Gia-
rogapen [JoremMy 3a sT0 noyyenue. Bo BpeMsa cBoero npe6niBanua B ['on-
nanauu (1617-1619) JexapT Bmecte ¢ BeekManHOM 3aHHMaNCA H3YUYeHUEM
YCKOpeHHUA majalwllero Tela, UCxodA U3 uccienoBanuil Kapaano u, BepoAT-
Ho, Takxe Cranurepa u benegpertn. Rak sto ABcTByeT U3 nuceM k Mepcen-
Hy 1629 roga, T. e. go ony6nukoBaHuA pabotsl ['anuned, oH coBepIIeHHO MO-
3HaN 3aKOH MHEPIUU, 3aKOH PAaBHOMEPHO YCKOPEHHOTo ABUKEHUA MoH Oeil-
CTBHEM MOCTOAHHON CHIIBI M OlIUOANCH TOJNLKO B ONpelelleHUH 3aBUCHMOCTHU
paccToAHUA, MPOIIEHHOr0 TelOM B CBOEM ABHUMEHUU, OT BpemeHH. Huen
Jexapta u ['anunen gononHAoT apyr apyra. lanuneil ucenenyeT qBUMeHHE
najgaiomero Tena GeHOMeHONIOrHYecKH, He 3aJaBaACh BONPOCOM O MPUYUHAX
ero, Me;y TeM Kak JexapT BLIBOAHUT 3TO JABUMAEHHe U3 JefICTBUA NMOCTOAH-
Ho#t cunbl. B 060ux HccnenoBaHUAX eCTeCTBEHHO NMPOABIAET CBOE JeiicTBHe
9JeMEeHT KOHCTPYKTHBHO-CNEKYIATHBHLIN; pa3HUIla TONbLKO Ta, yTo y la-
JTUNeA 3TOT JJEMEHT TeCHO CBA3aH C KOHKPETHHIM CIyYaeM, Me#AY TeM
Kak y JexapTa oH HauMHAeT MPOABIATHL CBOe [eliCTBHe ropasio paHblle,
NpU JAHHBIX oOnbiTa Gonee obmero xapaktepa. JekapT maGniogan (cM. ero
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«IpuHUNNE! pudocodU») Mepeady ABHeHUH, IOTEPIO ABUMEHNA YaapA-
IolerocA Teda, IpUOOPETEHUE IBUMEHUA TeJIOM, [10JYUYUBITUM yAap, U OT-
cioga BbIBead ofde duiaocodckue ugen: 1) Ges mepenadd ABUKEHUA Ipy-
MM TelaM HeT [OTepd ABMKeHHA (MHepHudA); 2) KamJoe ABHKEHHE Iep-
BOHAYAILHO WIH OTKYZa-1u60 HepeiaHo; 3) IepBoHAYaIbHOE KOJIUYECTBO
JABUMEeHUA Hepa3pymumMo. CTofl Ha 3TOI ToUKe 3pEHHUA OH KamJoe JBUHe-
HHe, KOTOPO€E Ka3aJocCh IPOM3BOJABLHLIM U NPUYUHLI KOTOPOr0 HEBO3MOH#LHO
OLLI0 3aMEeTUTh, MOT NIPEACTaBIAAThL ce6e TOAbLKO BHI3BAHHBIM HEBUAMMBIMHU
yaapamu-umnyiabcamu (cMm. «<Mexanury», cTp. 249).

Beanuroe npeuMmymecTBo, KOTOpoe A — B [IPOTHBONMIOMHOCTh, MOMET
ObITh, [l1oremy — npunuceiBao MeToay lanuien, 3ariaouaeTcd B TIIATENb-
HOM IIOJIHOM olucaHuu rojoro ¢arta. [locie Takoro onvcaHuf Noj BhIpa-
JMEHUEM «CHJlay He ocTaeTcH HUUYero 6ojee CKPLITHIM, YTO MOLJO OBl elle
OBITh pacKpLITO WJIM Pa3rafaHo IIPU OMOIU CIEKYJIATUBHLIX YMO3DEHHU.
B 3ToM nyHKTe BpAQ AU U B HacTOAIlee BpeMA CYHMIECTBYET yi#e eInHOrIa-
cHe MHEHUl.

Nob6aBaeHue 6

K crp. 210.

ACTpPOHOMBI HATILUIA HEOOXOAUMBIM pa3peliaTh BOIPOC O CBA3H CUCTEMbI
HHEepLUU TIPH [OMOLIM KOOPAWHATHOM CUCTEMbI, yHoTpebifdeMoii B acTpo-
HoMuu. CM. A. Anding, «Ueber Coordinaten und Zeit, Encyclopidie der
mathematischen Wissenschafteny, VI, 2, Heft 1. H.Seeliger. «Ueber die
sogenannte absolute Bewegungy, Sitzungsbericht der Miinchener Akademie,
mathem.-naturwissensch. Classe, Bd. 36, Heft 1, 1906. Ilociaepnsns pa6ora
3aKaHYMBaeTcA caeaywmumu cioBamu: «llocie Bcero cKazsaHHOTO MBI MO-
HEM ¢ HEKOTOPON YBEPEHHOCTHIO BHICKA3aTh MOJOMEHHEe, YTO yIOoTpebiise-
Maf B aCTPOHOMUHU 3MIMPUYECKAAd CHCTEMa KOOPAMHAT MOMET BpaljaThCA
OKOJIO CUCTEMBbI HHEPLUU He Goulblile, YeM Ha HECKOIbKO, BEPOATHO, OUYEHb
HEMHOT0 JYTOBBIX CEKYHI B CTOJETHE.

Eciu cucTemMa MHepUUH NOCTATOYHO MPOYHO YCTAHOBJIEHA JUIA Mpak-
THYECKOTO yHOTpe6leHudA, TO 3TO Bce e He nomMemaer GU3UKY CTpe-
MUTLCH K MO3HAHUIO TOTO, B KaKoi Mepe omnpeleleHde ee 3aBUCUT OT
OT[IJILHBIX Macc MUPOBOTO MPOCTPAHCTBA. ITO CTPEMIEHHE JEeHUT B 0OC-
HoBe pabor ®Penmiag (A.Foppi, «Ueber einen Kreiselversuch zur Messung
der Umdrehungsgeschwindigkeit der Erde», Sitzungsbericht der Miinchener
Akademie, Bd. 34, 1 Heft, 1904; «Ueber absolute und relative Bewegungy.
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Ibid, 3 H) Bo BToOpoit U3 NoMMeHOBaHHBIX 3/lech pa6oT Denlar UCXOAUT U3
crenyomux Melcaeii. Ecau 661 Bce HeGecHble Tela 3aHUMAaNN HEIOJBUAKHBIE
JAPYT OTHOCHTENBLHO JIpyTa MOJOMEHNA, TO HA OCHOBAHUU BCETO NPEABIIY-
Ilero Halllero ONbITa ciefoBano Obl 0KUAATh, UTO NpeAOCTaBIeHHOe cebe
caMOMy Tel0, OTHECEHHOe K CHUCTeMe, HElOJBHKHO CBA3AHHOI C TEMHU Te-
aaMu, 6yaeT ONUCHIBATh NYTh npasmotl. K.CIW MBI U3 BCero MUpa BBIAEIUM
Kakoe-HUGYJL GONBIIOE TENOo, HAlll 3eMHOH I1ap, HalpUMep, TO MpeAoCcTaB-
JeHHOe cebe caMOMYy Telo MOOGIM30CTH OT HEro Bce elle GyAeT ABUraThCcH
NOYTH TaK, Kak B NIpeAbAymeM ciaydvae. IIpu gocTaToyHoil TmaTeabHOC-
TH UCCIENOBAHUA ABIEHUA MOKHO ObLIO GBI OHAKO BCe ke HAWTH, YTO Ha
9TO JIBUKEHHE OKa3bIBaeT ONpeAeleHHBIM 00pa30M BINAHUE OTHOCHUTEILHOE
JNBUKEHHe HTOT0 Tela K OAM3KoH M orpoMHoit Macce 3emuau. Ecau ynacten
YCTAaHOBUTh POA ITUX (CHJI CKOPOCTHY, ABUTCA HaJEMH/a MOHATH, COTIACHO
NPUHIUITY HaIOKEHUA, KOHCTPYKIUIO Beeil CHCTEMBI HHepuud. PenInis cuu-
TaeT BO3MOMHBIM, YTO YIOMAHYTHIE CHJIBI IPH U3BECTHBIX YCIOBHAX OKa-
3LIBAIOT A€HCTBHUA, M0A00HbIE JeHCTBUAM CHJI TATOTEHUA U IIOTOMY ellle He
saMeTHbIe. [IpyHUMan BO BHUMaHUe 3Ty TOYKY 3PEHHUA, JETKO IOHATH OIbI-
Thl QemnmuiA, onucaHHble B epBOM U3 YIOMAHYTHIX BhIlle ero pa6oT. llean
9TUX MOCIEHUX YCTAHOBUTH, HEMb3A I A0Ka3aTh BIUAHUE Bpallaiomeiica
Macchl 3eMJIH Ha 3aBUCUMOCTh OT Hefa HENOABHUMHBIX 3Be3n — MaATHU-
Ka PyKo WIM CKOpee 3aMellaiollero ero, 6ojiee YyBCTBUTEILHOTO BOMUKA,
IPUBEJEHHOTO B JBUKEHHUE MEKTPOMArHUTHBIM yTem? 3 cBOUX ONBITOB,
He o6IafaloMuX elle Bcell JOCTHMKUMOM TOUHOCThIO, Penmiab geraeT TOT
BLIBOJ, YTO 3TO BAMAHME He MomeT GbIThL Goabmie 2%. Haspaumueiii aBTop
CYMTaeT PE3YMbTATHl O CUX [OP NMPOU3BEAEHHBIX UM ONBLITOB OTpULATENb-
HLIMH, HO NIPOJO/IKeHHEe UX BCe e He cuMTaeT AeloM OeszHamemHbIM. OH
ycMaTpUBaeT MOATBep:HJeHHEe 3TOMY B TAKUX HENOHATHIX elle J0 CUX Iop
ABIeHuAX, Kak npeanonoxennsie K. Koxom (K. R.Koch. «Drude’s Annaleny,
Bd. 15, 1904, cTp. 146) usMeHeHHA BO BPEMEHH CHIBI TAMKECTH U J0Ka3aH-
noe E.H.Hall’em (Physical Review, XVII, 1903, ctp. 179, 245) sameTHoe
I0;{HO€ OTKJIOHEHHE NMaJaoluxX Tel.

Mory eme Tonbko nNpu6aBUTh, UTO NPUBEAEHHBIE BHIIIE YeTHIpEe pabo-
Thl JJIA MEHA NPEeACTaBIAIOT Beluvadmuii uHTepec. femaio UX aBTopam
HAWIYYIIEro yclexa, H00 K KaKUM pe3yabTaTaM OHM HU NPHUILIH GbI, BO
BCAKOM cJIyYae OHH BHECYT CBET B 3aTPOHYTHIE 3/ech Bompochl. Tar Kak
0 MpeANnoao}KeHHbIX DenmieM AONOMHUTEILHBIX CHIAX CKOPOCTH HEU3BECT-
HO ellle HUYEro, TO caeqoBano 6bl, MOMET OBITh, elle 06CYAUTh, HE MOT-
JU 11 GBI ONBLITHI ¢ OCTYNATENLHBIMU ABUAEHUAMH (NafleHdA) 1aTh 6olee
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6IaronpuATHBIE Pe3yAbTAThl, UeM ONBITHI C BpalAOIIUMUCH MaccaMu, u6o
B MOC/JefHEM ClIyvyae KOMIEHCAIMA OJHOTO AeHCTBHA APYTHM — Jel0 He
HEBO3MOMKHOE.

lNob6aBieHue 7
K cTp. 222.

Beuio nokaszano, yto coBpeMmennasa ¢bopMa Halleit MeXaHHKH OCHOBaHa
Ha HUCTOpUYecKol cayuaidHocTH. [loyunTenabHbiM 06pa3oM 3To OCBellaeTcA
B pabotax noakoBHuka [aprmanna (Lt—Colonel, Definition physique de la
force». Gongres international de philosophie. Geneve, 1905, cTp. 728. Cm.
rarie «L’enseignement mathematiquey, Paris et Genéve, 1904, crp. 425.)
ABTOp JI0KA3bIBAET MPUMEHMMOCTh OGBIUHBIX HOPM MOHUMAHUA PAIAUYHBLE
MOHATHH.
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