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Fzapa I. KPAX KJACCHYECKON ®M3AKU

CTPYRTYPA ATOMA

B 1905—1908 rr. Pimmrelin m Mmmwoncruit mox-
BEeprim NEpecMOTPY CAMLI® OCHOBH HANIHX IPEACTABAR-
ruit o spemMenn m mpocrpancree. B 1911 r. Pesepdopa
Beec Hambozee cymggecTReEnoe co BpeMen JemoEpHTa W3-~
MeHEHHO B Hame DPeACTaBICHH® O MaTepHA. Jho o,
9T0 PTE ABA OTKPHITHE OHJIW BCTpeYeHR! COBEPIIOHHO
no-pasaoxy. Hossle maem o mpocTpamcTReé B BpeMeHH
BCEMH BOCNPHHHMAYHCh KK HOYTO pPeBOAOJHOEHOS;
OAHE OTHeCAMCh K HEM C TOPSYHEM COSYBCTBHGM, ADY-
rae—c pedxolt mpamgebmoctrw. Homne me mpescran-
JeHHZ O MatepHE mpoxeaaxm obrrmmmidl myrs maywEBIX
OTKPHITHA — CHpaBeAAMBOCTs HX ODHapy®Haach Hocre-
HeHHo, H N0 Mepe HARONACHHA OUMTHHIX HOATREpRAC-
mall crapag Teopma cmoxoiimo BrrrecEsiack Hosolt. Ha-
ETO He HOYyBCTBOBAX BHe3amEoro yxapa. M mce me,
DpHCAYMHABAAC, K IPOTECTaM Nporme Gossmesmsma co-
BpemeHHOft HAyEM H K ComAaXeHHAM O crapoM xobpom
HOpAARe, $i CKIOHEH JYMaTh, 4YTO HCTHHHEIM 310jeeM
B profi jppame spasercs me Pimmrelim, a Pesepdopa.
Pasnupia MekAy COBpeMEHHLIME M NpOMHAMH XIpeA-
CTABACHHAMH O BCOJOHHOH 3aEMIOUAETCA HO CTOALKO B
nepectpolire momsTm# npocrpaEcTBA M Bpememm, mpo-
uspejennoti DHamrelimom, cxoxsko B TOM, 490 xCe,
cunTasmeecs Hamb0Jee NpPOYNEIM, TeNephL PACCMATPH-
BAGTCA KAK COBORYNHOCTh KPOMIETHMWX CTYCTKOB, XBH-
Ey[gUXes B NycroTe. Pro mociegmee OOCTOATEAHCTBO
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ocobenmo cmapEo Oper MO TEM, KOTOpHE AYMAIOT, UTO
HCTMHBaA HpHpoxa neyelt Gozee mam Memee COOTBET-
cTByeT X BECmHeMy Baxy. CyyiecTeoBamAe BEyTpHATOM-
HOH NMyCTOTH, yCTaHOBAeHHO® coBpemenmoli ¢m3mRoi,
nmeer eme 6Goavimee 3mavenme, WeM CYIIECTBOBAHHE OT-
KpuiToif acrpoHommeit memseezzmot mycroTEI

AToM TaE Re IycT, KaR coamedHax cHcreMa. Ecam
6m B wexoBeyeckoM Teae He ObiI0 HYCTOT W ero mpo-
TOHBI ¥ PIEKTPOHS! cobpaimce B OZHY Maccy, TO OF
9eA0BeRa OCTAaXCH Gsl EKoMouex, exBa pasausmmpifi B
YBEXHIHTEALHOE CTRKIO.

Jra nopucrocTs Marepum Guixa memsmecrHa NMpemmeit
aroumodi Teopmu. IlpaBza, m TOrja 3maim, 4TO B razax,
HAIDEMED B BO3AyXe, ATOMbI HAX0AATcA Ha 6Goabmnx
PaCCTOAHHAX XpYyr OT JApyra H ocTapxmioT Ooxnmryio
YaCTh SaHATOTO Ta3oM npocrpamcrsa mycrsiM. Ho mpm
PTOM CYHTAAOCH, WTO TOJSKO Te 'Teia COZEPHEAT CpaB-
AuTe b0 HeboApMOoe KOAMYECTBO MATEPHH, KOTOpLIC No
CBOMM XApaRTepHHIM CBOHCTBAM IOXOXE HA BOBAYX.
»Bosgymuoe wauro“ 6erao obprumnM Bmpamenmem xis
. obopnawenna mememiecTseHnoro. B Tmepguix me Tesax
aTOMEI HAXOXATCH OAH3KO APYr X APYrY, TAR YTO Ipe:-
HAA ATOMHAH® TeOpHa B coriacwm ¢ obmizabiME mpea-
CTaBICHUAMH CYATAIA THEPALIC Teid ILIOTHO 3AMOXHEH-
HBIMH BeecTBOM 6e3 CKOAbRO-EMOYZL 3HAYMTEABHHBIX
IpOMEEYTEOB.

Bosaukmas B rompge XIX croxerus paexrpuuecras
TEOPHA MATEPHH CuepBa tTOAA2 Ha Tolf e Touxe 3pe-
eusA. Boiio m3BecTHO, UTO OTPROATENEHO® PAERTPHYC-
CTED COCTOHT M3 PXEMEHTADHBIX 3apA20B ogems mHeGoxn-
moro pagmepa. Ho 3aro cumrasoce, ¥To zpyras cocras-
HAE JACTH MATOPHHN — HOXOEHTEILHOS PICKTPHIECTBO—
pacnpejesena mo cdepe, pasmepst Koropoit commazaior
C pasMepaMH aToMa H BHYYDH KOTOpOH miaBawT Xpo-
meYHEIe OTpEgaTexbHnie prerrpomki. Takmum ofpasoym m
pTA TEOPHA CuMTaxa, uro Goavmas yacTe mpoCTpPaBCTBA
BHYTPH TBEPAOIO TeAa ABAAGTCA 3ANOXHEHHOM.
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B 1941 r. Pesepdopa snepsme norazal, 4Tr0 mo-
S0EMTOALHOP PACKTPHYECTBO TOK® CROHEHTPEDOBAHO
B Kpomreudsix KomMoykax. Ero ommitht ¢ pacceamues
@-9aCTHJ NOKA3AIH, 9TO ATOM ABAAETCA HCTOYHHEOM
TaREX 6OJHIEX PAEKTPEYECREX CHY, CYUIéCTBOBANEE KO-
TOPHIX BOSMOKHO TOJHKO NPE TIPOMajHNX KROH[EHTpa-
QUAX HOAOEUTOABHOTO PACKTPHIECTBA. Pagmepu proro
TOXOKATOALHOr0 AApa aoxxuul OpTes HE9TORHM 1O
CpasHeRMO ¢ pasmepamu aroma. Takmm oGpasom mumep-
BHe Onlio mpmsmano, ¥ro Goasmas wacTh 0bbeMa aTOMA
HHYEM HO 3aN0JHOHA H YTO ATOMHAH CHCTOMAa HO HO-
xoxka Ha Bemectpemusrt ,Owramapguwit map“, a wo
THIy CROpee coBmajaeT C ,coxmeunoli cmeremot“. Ye-
pe3 TpE roza IOCAe PTOr0O Ha OCHOBAaHEE pesepdop-
aonceoii mMozesn Huane Bop pasemx cmoio gmamemmTyiO
TEOPHIO, W Hagaica paAx Osicrpmix ycmexos B prom Ha-
gpasieEnE. Kar 6u1 Er memsiach B zassmelimem mama
‘TOYRa SpeHHS, BO3BpAaIeHde K CTAPHM CyGCTARIHAIE-
HBIM aYOMaM ABASETCA HOBO3MOKHEIM.

B macrosgee Bpema ofmenpmsmano, uro m»Cce pas-
moobpaganie ¢opMm MaTepEEm B ROHEUHOM CYeTe CO-
CTOAT W3 ABYX PAGMEHTAPHHIX CAAraloIHX—NPOTOHOB
n paextponos. Ilo csomm parerTpHIecknM cpoficTsam
OHE PpaBHEI H NDOTHBONOJORHEI ADPYr ADPYTy: HNPOTOR
3apAKEH NOJORATEILHO, PACKTPOH—oOTpHEQRaTeasno. Ho
B XADYIHX OTHOIIGHHAX HX CBOHCTBA COBEPIIEHHO pag-
amynst, Macca nporoma B 1840 pas Goixsme maccnm
PAGKTPOHR, TAK YTO WOYTH BCHE MACCA MATOPHH CBO-
AETCA R Macce obpasyiommx ee IpoToHOB. Zapo-
BaHHEI HPOTOH BCTpEYAeTCA TOABKO B mpocTeiimen Thue
MaTepPHHE —BOXOPOZE, &TOM KOTOPOTO COCTOHT M3 OXHOTO
HPOTOHA M OAHOTO PJAEKTpOHA. B ApyrEX Xe aroMax
NOJOXMTEAbHO® AP0 npexcTavaser coboll coexsmensme
M3BECTHOIC YHCAA NPOTOHOB M MEHBINEr0 JNACAA PAER-
tponon. Hefirpaamsyiomne ero paexrpomst pasépocamnt
BOEPYT #Jpa E4K OTJAXeBHEI® CHYTHHKH; OHE MOTYT
AKe OTpPHIBATECA OT ATOMJ4 H CBOGOAHO XBRIaTHCA IO
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uarepnu. Juamerp paerTpoma pame’m 1/g) g, AHaMerpa
4TOMa; AMAMeTp Ajipa Heé HAa MEOro OoJsme; AHaMerp
#e B30AWPOBAHHOT0 HPOTOHA, HOBHXHMOMY, efié 3HATH~
TeABHO MEHbIIE,

Tpaagars aer Ha3ag max 6oxsnme CIHOPEI MO HOBOAY
TaK HAJLIBAEMOTO ymJAedenus pHpa, T. €. IO IOBOAY
TOr0, yBAeRaercd i pdEp Jemaedk mpm ee ppameHmu
soxpyr Cosmga. B To Bpema mpovmocrs aromMa cumTa-
1ach Oeccmopmoff, ¥ EKa3aX0CH HEBOIMOEHLIM, WTOOM
MaTepHa MoOTXa Bpoloxats cebe myrs wepes pdup, me
BEIBIBAA €ro BoO3MymeHnd. PesyssTar! omeIToB, yKa-
3BIBANOIGHE HA OTCYTCTBBE TAaKOro BO3MYIgeHuH, Ouniim
¢ proll TOYKA 3pEHHA COBOPIIEHHO RemoHaTERL. Temeps
*®e scHO, 910 phHp momeT cBoboaHo mpoxoxETH dWe-
pe3 aToM, KaK uepe3 COJHEUHYID CHCTeMY.

K arommoil ,coaseumoil cmcreme® MK BepHeMCE B
caeayopax raasax. Iloxe e Hac HETEpecyOT TOABKO
Ama cpoiicrea aroma: 1) ero mycrora m 2) Tor daxr,
9T0 OH NOCTPOGH B3 PJCKTPATYECKHX 38PAAOB.

fAzepnas Teopus aroma Pesepdopia obriumo Be mpu-
ygcAAeTCA K pAAy 60JpmEX HAYYHKX IEPeBOPOTOB Ha-
crosygero croxeraa. Ona mpeacrasaser cobofi Goxpmoe
OTKphITHE, HO TAKOe OTKPHITEE, KOTOPOe [OANKOM YEXa~
AbiBaeTCA B KJacCHIecKy® cxeMy ¢msuxe. lpmpoxy »
SHAYEHHE PTOr0 OTKPHITHA MOMKHO BHIPAZHTh B NpO-
CTHIX TepMHEHAX, T. €. B TeDPMHHAX XOZSYHX HAYYHHIX
KongenghH. DumreroM ,pesoxooguonnsii obnramo obo-
-3HAY4I0T ABA BeXHKWX ZOCTHECHHA coBpeMenHoli Haykm:
TCOPHID OTHOCHTEALHOCTH M TOOPHI0 KBAHTOB. JTH Teo-
pHE HEe CBOAATCA HPOCTO K HOBHIM OTKPHITHAM, a BJe-
ByT 3a cobolf M3MeHeHMe BCEX HAINNX BIFAAX0B HA BCE-
aeanyw. Ux Heap3s cpagy BupasuTh B OOBIYARIX Tep-
MPHAX, TaKk Rak KRJAACCAYECKAA (H3EKA W He NOMBI-
migia o6 PTHX ROHQeUQUAX.

fl me ymepenm, 4TO TepMHR ,RIaCCHYCCRAd Qu3Era“
KOrja~xa0o moayvax TouHoe ompejexenme. Maes ero
SAKAOYAETCA B TOM, YTO 00pIaA cIeMa SAKOHOB IpH-

10



poan, msxomennas Hopwromom B ero ,Principia“, Aaza
Té pAMEH, B KOTODMX NPOHCXOZHIO BCe AaxpHeiimee
passErze. B mpeaesax proif cxemmr HamiE B3rAsAKl MO-
Fa# . nperepuenaTs (oxpmme RIMeHEHWA: KOPHYCKyAAD-
HAA TEODHA CBOTA CMeHMJaCH BOXROBOM; Tenmzory, BMe-
cr0 XazopH9eckolt cyGcramgwm, cTaAm pacCMATPHBATH
KAX EHMHOTHIECEYI) PHEPrEN; HA MOCTO TEOPHH PJIGK-
Tpageckolft magrRocTH cTaxa TeopEA phmpEnx marmme-
. mult. Ho Bce pTo ejje yxasgnBaloCh B NePBOHAYAIGLHYID
cxemy. IlomaTna BoaH, xwmerwveckolf pmeprmm m mars-
mennti mweau B meff Mecr0 ®m npEMemenmme PTHXI NO-
mgralt xas ofmscmemma 6osee MMPOROro kpyra msie-
HRl CIyRHI0 TOXSRO NOATBepmAGHEmeM BCeoGnemamo-
mero oxsara mepeomazaxeEoll Toukm spenms Hswroma.

IHocHoTpEM Temeps, XakuM 06pasoM pra EIaCCHIE-
CEaf CXeMa HOTepHeAa Epax.

PATH-AREPAABAOBO CORPAINIEHHE

YVaobree Bcero wam 6yzer Havats CO CaeAyOero
g)awra. PaccmoTpEM crepmens, apmaygmiica ¢ owems
oasmoit cropocrhm. Ilycrs cmawaza ero manpas.senme
nepueHXUEYAADHO HANpaBAeHHI0 xpEmenmd. llopephex
ero 7emepr Ha 900, T. e. mocTaBUM €ro MmO Eampasie-
Buo gpwmenns. Crepmxens mcmsitaer corpapgenne. Bxoan
HANpABAGHHA XPHEEHHMS OH Oyjer xopowe, em TOras,
EOrxa CTOAX NOPHEHAHEYAAPHO eNMy.

910 ABseHue, HWOCAQee HAIBAHHE (HTH-AREPAAHAOBA
coxpajjenas, npu obmuEEIX ycaoswsX wpessrruaiimo
Maxo. Omo cosepnieHno me 3aBECAT OT MaTepHaia CTOp-
KES ¥ ONpOJeASETCA HCEINYHTOASHO €ro CEOPOCTHIO.
Ecam pra cxopocts pasna, maunpumep, 28 xm/cer, T. e.
cxopocrs 3emaw porpyr Coxmga, TO compageHme Xo-
CTHIraeT 1/200000900 Ha O BHHANY AJHBEI, HaE 5,50 cx Ha
AuaMeTp Jemanm.

CymecTtpoBaue ero OOHADYMRHBACTCA PHAOM ONBITOB
camoro papmoobpaszmoro tuma, Hamboxee pammum m m3-
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BecTHEIM W3 nux aBagerca ouniT Maiiweincoma m Mop-
Zes, Buepesie mpomzmejenmbii » 1887 r., momTopen-
neti 6oxee Touno Mopieem um Mmazepox 3 1905 r.
H BCAE 33 HUMH PAIOM HCCIezomarexell » mocaexHme
ogun-ABa roza. fl me Oyay onHchiBATE PTEX ONBITOB;
yEaxy aumb, yro manboxee yzobmmii merox ziax mpm-
zagpa crep:xuo Goasmrelt cropocTH 3akaowaerca B Do-
MeICHNH €r0 Ha 3eMao, ABwxymywcsa ¢ 6oismol cko-
pocreio Bokpyr Coxsya. fI' me 6yay celiwac Tamme ro-
BOPHTL O TOM, tHACKOABKO YOOAHTEALAB! PTH ONBITHL
Fopasxo Goaee Bamuo moxdeprEyTh, 4TO HAbII0xAEMOR
COXpajenne KaE pa3 TakoBO, Kakoro Hy®uo Omao 6ni
oxujaTh Ha ocHoBaHmM o6iem3BecTHHX cBolicTB MaTe-
PHAIBHOIO CTePMHA.

Bam, Bepoarmo, KamercA CTPAHHWM, 4TO pa3vepn
ABHKYIQETOCA CTEPHHA B3aBHCAT OT HAOPABICHHAA €ro
apumenus. Cropee Hysmmo OGwiro 681 oxmgars, 910 O0HR
ocrayren Hemavenenmniuu., Ho Raxoit crepxenn »ni
nueere B BEXy? Ecau sor cebe mnpejcraBure ero B
BHAe ReupeprisHO¥ cyOcramgmu, 3anosmmomgedt mnpo-
CTPAHCTBO, HOTOMY YTO TAakoBO CBOHcTBO Bearofi cy6-
cTaHgmn, TO TOTja, AedcTBATEJbHO, H3IMEHEHMHO €ro
pasmepos kamerca crpamaby. Ho mayra pacemarpmmaer
CTePsKeHb KAK COBOKYIHOCTH PAEKTPUYECKMX UACTHM, Ha-
XOAAIEHUXCA HA CPABHUTEILHO OOABIIMX PACCTOAHUAX ApYr
ot apyra. G aToit TouRM ppeHma, HaoGOpOT, ABALETCA Jy-
AeCHBIM TO, 9TO CTepmeHb BOOOEE HMEST KaKMe-TO OIpe-.
xexennnie pazmepsi. lpocrpancrso, 3aEaTce gacTugamy,
T. €. 00BeM CTEP/RHA, OCTRETCA B CpeiHEM NOCTORHHBIM
TOIBKO A0 TeX IOP, IOKA PACRTPHYECKHE CHJIbI, CTpe-
sAguecs cO6aIm3ATE MOKZY €000 WACTHEEI CTEpIKHA,
M OTTRIKWBATEAbHBIC (CHJIBI, BHISBAHHLIC ABH)KCHIEM PTHX
4aCTH}l, ypaBHOBeIIABAIOT Jpyr Apyra. Korza ke crep-
JeHub TPHXOXAT B XBHKEHUe, PIEKTPHYECKHE CHIBI, AeH-~
CYBYIOLIHE MENKAY €ro JacTHIaMd, Meugorca. JAsmxy-
Heeca PACKTPHYECTBO LPCACTABIACT €000I0 JaeKTpHIC-
ckull Tok. Ho prexrpaueckuil TOR B IPOTHBOMOJORHOCTE
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UOROAMEMYCE PACKTPHYOCTIDY CIYKHT HMCTOYARKOM Mar-
uprupix cnx. Mareucusmocrs prux cma, mosmmkaligEX
6Jarojapsa zBMREHHIO 3apAAOB, PalyMeeTCA, IO HAIpas-
XOHRXO JBIROMUA OXHE, & HO NEPHEHAERYAZPHOMY Ha-
NPaBACHAI—IPyras.

Termm ofpajom, koraa Crepmens, T. €. BCe COCTAB-
XADIINO €ro PACKTPHIOCKME IACTH[L, NPHBEACH B XBH-
MeHHe, MeK1y STHMI YacTHAMY BOSHHKAXT HOBLI® Mar-
HATHEIE CHJAK B3amMmojelictera. flcno, wro mepsomavass-
HO¢ DAaBHOBECHE NpPH PTOM HAPYMIaeTcCH, H Pacnoxome-
HEe YacCTH[ MEHAGTCA co006pasHo HOBOMY INO.A0REHIO
pasrHoBecus. B wacTtHOCTH, NOHAOTCA NPOTAKOHHOCTD
scell cmeremMsl wacTE, T. . JAMAA CTEPMHA,

Urar, M BHZEM, YTO B (PETY-AmepaxsIOBOM COEpa-
igeHnn HeT mudero 4dyAecEoro, OHO KameTCA HEMOHAT-
HBIM, TOALKO eCAH pAacCCMATPHBATH CTOPAEHb IO-CTa-
POMY,—KAE HeHpepHIBHYK cyOcTaHgWio, SamOXEADIEYIO
npocrpancrso sexeacTene csoelt cyberangrassnocra. Ha-
obopor, oHO ABASETCA COBEPINEHHO ECTeCTBEHHKM CBOH-
CTBOM COBORYIHOCTM 9ACTHJ, PABHOBECH® KOTOPHIX N0~
AePKHBAETCA PAGKTDOMAIHHTHHIMA CHIAMM B EOTOpEIe
.,3AMOIHAIOT IPOCTPAHCTBO® TOALEG B TOM CMLICI®, 9UTO
MEeIyal0T BCAKOMY ADYrOMY Tely NPOHEKHYTH B HeETo.
B camom jxese, BymHO OXKMAATH, YTO AAIUHA CTOPKHA
OCTaeTCHA MOCTOAHHON TOABKO X0 Tex noﬁ, TMOK3 CHJAHI,
selicreymmue g8 crepmens, mocrosuret. Illpm zemEenan
R CTEPMHA BOSHAKAYT HOBEE MATHHTHBIO HATAKGHHA,
He CBAZAHNLIG HM ¢ KARMMH BHemHMME Bbo3jeHcremamu,
4 ABJAMQIKECH €CTECTBeHHBIM CBOHCTBOM paerTpruecEol
CTPYRTYpEI camoro crepxkuf. Ilox mrmammem prax Ha-
ramennlt m mpoumcxozur coxpajggeame. Bn Momere BO3-
pa3¥Th, 9T0 AJA JOCTATOYHO TBEPJOro CTEPMHK CORpa-
wenne Joxxuo bure HesaMerno. Ogmaro B zeticTBETONB-
HOCTH COKpajeHBe OAWHAKOBO AIA CTEPHKHA M3 CTAIN
M u3 pesumnl: Yem Ooxbme TREpAOCTH CTEpMEA, TEM
Goxpme ® coxpagaiomee ero saraxennme. He mazo xy-
M8Th, 970 HEBOZMOKHOCTH COXPAHHTh NOCTOAMEYI0 AJIHHY
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ABASETCA HOJOCTATROM CTEpXRHA. JTO eCTh HEJOCTATOX
TOABKO IO CPABHEHHI) ¢ EAKHM-TO BooOpamaeMpiM ,He-
aro“, me obiagaromum paerrpudecxoll crpyrrypol, T. e.
poobige Wem-T0 memarepmasbhM. PrTH-IEEpaIsAOBO
cokpaprenne, moxobmo MEepUHH, ABAZETCH HEOTHEMAE-
MEIM E XApAKTepHhM cBoflcTBOM MaTepmm. "

Hamm paccymxgenEs HOCAT YHCTO Kavecrsenuml xa-
pakrep; pagpaboraTe BOOPOC KOXHYECTBEHHO—XOA0 M8-
TeMATHER. Jra npobiema Osiza pagpaborama Jopesr-
gou r Japmppon oroxo 1900 r. Omm stramcimam m3-
MEHEeHHe cpejmell IPOTAMEHEOCTH COBOKYIHOCTH PIOK-
TPAYECKHEX YACTH]J, BHIIHBACMO® HOBHIMN CHASMH, IO~
ABIMOIWMUCA NPH ¢e AsHmesHH. B pesyirrare Bmi-
YACICHBEA NOXYIHIOCH Eak pa3 QuT-AmEepasnioBo Co-
KpaJIeHHe, BHITCXAONICe H3 BEIMEYHOMAHYTHIX ONKITOB.
Tarum obpasom s momem ybesurocg B ero cymecrso-
BaHHE JBOSKEM NYTeéM: Xi# OXHHX IPEANOYTHTEALHEE
CYHTarTh, YTO AOCTOBEPHOCTH pe3yABTATA OCHOBLIBRETCA
Ha JAHHKIX OWBITA; JaA Xpyrux ke Goxee ybegmrexsmo.
T0, 9TO (HETQ-AMEPAIbAOBO COKPAICHH® HBAAGTCA He-
o6xoammEiM cxescTBHeM obmenpmmaroll cxeMm piexTpo-
MRTHMTHMX 3axonoB Maxcsessa. I1 reopma m omwrr mio-
ria mpmeoxar K ommbram, Tak 710 ofe pTH - aibTEp-
HATHBHL OMHAROBO XOPOMB.

HOCAEACTBHA CORPAINIEHHA

Xota pror pesyxsTar caM mo cebe egge m me mpu-
BOJHT K TEOPHH OTHOCHTOALHOCTH, OR yxKeé CTaBdTr KJac-
cxgecky® ¢usury mepex Goasmmmm Tpyamocrama. Ro-
raa UMKy HYEHO H3MepHTH AiuHY (a Oe3 proro Hean3s
oboilracs Hu B 0jHOM pRcmepuMente), oH Oeper mac-
mrab ® yExazersaer ero BOIH H3IMEPACMOr0 OTPE3EA.
Harro mmmorja me sameuax, urobn1 Ipm XamkAoM mo-
BOpoTe MacmTala ero JIMHA MEHAXACH, 8 MOKAY TeM,
NOCKOXBEY JeMXAf JBHAETCH, TAK0e HM3IMOHEHH® Z0AXRHO
aMerh Mecto. IlocTosncTBO M3MepHTeabHON WRaxH ecTs
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707 XpeeyroasEnili Ramems, Ha KOTOPOM CTpOHTCA BCO
| ppeEme (HAERH, ® BOT PTOT Rpacyroxsmnk xaMerp Ha-
wmmger xoxebarscs. Bu momerTe BoapasmTm, w10 06ma-
PYREBAW]IARCE NPH BTOM OMEOKE HeBeImRa, HOCROALRY
WSMenende zauEnl Macmraba odems waxo. Ho mogo-
®EARTE. .

Paccuorpum HexoTOphe CIGACTBRR (DHTE-Amepats0Ba
cospaigenns. Haumem c¢ mecmoasko damracravecroro
caysas. Ilpeacrasrre cebe miamery, nsg:ol:gmmcz 0Yens

, BampENep co cropocrsio 260 kn/cex. Hpn
CEOPOCTR COEPAIJCeHN® JOCTHTACT HOXOBHHE JINHH
crepmus. Beamoe TeOpice Texo, CTOAJIe® HePHEHAHKY-
ASpHO NWAUPSBRICHEN JBHECHWA mNiaHers, GyAywsm mo-
PEPHYTO BAOJL STOrO0 HANDABIOHHE, CUKPAIIEETCA BIBOL,
MemXy JABYMA ropoxawd, pamaoe 150 xm
B DOAASHS, PaBEEO Beero 75 #» B 6 4. momoayamm (ram
XaK 3 PTO BpeMA ILXANETa NOBOPATHBAETCE BOXPYT cnoqﬁ
ocE Ha . Obmrarexs Taroli nasmernt woxoxa Ha
Axucy 3 gygec“—OHE yABXATCS H npubIH-
malOTCK APYr. K XpYry, Kax B TeJecxome.

Mue mo mamecTER TAKAM NASHOTS, CKOPOCTH ROTOpod
aocrmran 6wt 260000 wxx/cex. Ho cymecrnyor cum-

e TYMAHHOCTH, jsexalogue 1 kx/cex. Be3
ocoboro mpom3asoaa (ToBOPO B XAHHOM CAYYA® KAE He-
CHeQHEANCT) MORHO ZONYCTHTH, IT0 Ha RaroR-mubyrs
mragere, npaHazrexamge’ omuolt m3 prax Tymammocred,
MHBYT CYJIOCTBE, OxapenEn¢ pasymom. Hoayuamwygeeca
wpa cxopocrm 3 1500 xm cokpapgenme mezocTaTowHO
peammo, xxg toro uwrobsy Onres BamermrM B 06N zen-
. molt musmw. Ho omo zerro Momer OmTeh obwapymemo
B HEYIHHX BAR 2ame TexmAYECEHX HsMepenmax. Hswe-
peBMe XXUHLL ngn NOMO[JH NWOBOPAYHBACMOTr0 JXWOLIM
ofpasos Macmraba sBageTcs OZHOM H3 OCHOBHMX mpO-
geayp ¢msuxm. Hpeacrassre cebe mecs ymac msmron
nawwelt Boobpamaemoil nismersr B TOT MOMEHT, EOrja
OHE Y3HAKT, 1TO0 HX NPOANOIOMEHHe 0 HOH3MEHHOCTH
macmrala KaE MepH ZNHHEl gBAXAETCA OMEGOTHMIM.
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Cxoapk0 HYEHO HOTPA1HTH TPYyA2, AAH TOro wT0bEI mO-
BTOPATH BCe NPOMSBEACHHLIC B CHO® BPEMS ONBITHI, BHECH
B HEX DONDaBKA HA OpPHEHTAQHM MKaIL B JaHHeH
MOMEHF, B 3aTeéM HRHOBO BKIBECTH M3 HCIPABICHHBIX
ASHHBIX Bee (uIEYECKHe 3amOHE!, KamuM CYacTheM Z0a-
AKHO Ra3aThCA HAMWM (PHIHEAM TO, YTO OHE HAXOAATCA
He ma pro# OGucrpo Jerameit TymammocTw, a HWa rtakoff
cuorolimoif, Mezaennoli mramere, Ear 3emas.

Oanaro, mossospre. Passe mama niaHera yxe Ha-
pepEAXA Tak Mexrenno jxeumerca? Ilpeacrasam cebe
Ha MuHyTy ecTpoEoMoB Hame#t poobpamaemolh Tymam-
HOCTH, Ha0i0aOIIuX JaJeR0 B NPOCTPAHCTBE HO3HA-
YHTeABHY 3Be3AY, CONPOBOAEZAGMYI0 HeSHAYHTEIEEOH
maanercii—Jemxelt. Ilo Ex H3MepeRuwsAM pTa MOCIOXHAHX
apikerca ‘¢ Goasmo#t cropocrsio B 1500 xx/cen—
TaK Kak NOCKOJABKY MBI BHAHM HX YX4IAIO]IHMHCE €O
cxopocteid 1500 wam/cex, omm, ovesEamo, BHAAT M HacC
YARAAOIGEMHACA C TAROW e cxopocyhw. ,, 1500 xx/cex!—
BOCEXEQAT ¢(asukn H3 TymambocTa:—Kag@e Heczacr-
meie pru Geamsie semmeie uzurm! Pury-zmeparsiobo
COKpajjeHHe y HAX HMEOT 3aMETHYI0 BeIHWUMEY, ¥ INO-
ATOMY BO BCe HX HIMepeHHA ¢ MacmTalamMm RyEHO
DHECTH SHaYHTéAbHKbe Honpaskd. Kaxan mesepman cmc-
TéMa 3aKOHOB NPEPOJEI HOAYIHASCh Y HHX, €CIH OHH
3a6nram 06 prux monpaskax!®.

Her marakmx epexcts Axa Toro, wrobur ompexesuts,
KT0 3%6Ch mpas, T. e, KT0 B jJelicremreapmoCTm aABE-
meren co exopocreio B 1500 xm/cex. C acrpomomuye-
cxolt Tourm spenms Mxewwnilt Hyrs, B cocras xoropero
BXOAHT JeMXf, TAK X6 Mal0 MOKHO CYRTaTh [JEHTDOM
Bcedennoll, Rax B mobyro Azpyryw tymandoers. Her mm-
KaKEX ApYrEX ocHopamuH xymarn, wro M Oamme K
COCTOAAMI) NOKOHA, WeM KTo Onr To mu Omiao apyrolt—
aTo 3HauEX0 OBl mpocTo AbCTHTH caMum cebe.

»Ho,~—cKamere Bh:—ecin Gbt Ha 3emie mpoBCXoxmAR
CTOXL 3HAYHTEJLHEIE H3MEHBOHHA JNHHEI, MBI MOFIH Ownr
obmapymaTs mX myrem wamepeHma®. Tyr MBI HoxxoAwM
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| & €aMOMy HHTePeCHOMY DYHKTY: ML He Momesm ofma-
PYMBTE ATH HIMEHeRMKX XeEWMu 6t 10 Wm Guixo m3-
* MOPOHHAME,—OHH NPOHCXOJET M OCTAWTCA COBOPIICRHO

. mesamevenmnmu. PasBepex mozpobuee, B 2ex specs Aex0.

fl yrpepmasw, 49TO PTR KOMHATA ABHRETCA BOPTH-

" maapHO BBEPX €0 cRopocts® 3 240000 wxm/cex. Ba-

mel 3azeuet byier omposeprayrs pro. fl crasam mep-
THRAOABHO CBOK JemRAy0 IOPH3OHTEIGHO DYRY,—HpH
PTOM OHR CORpagaercd Ba800. Bit me »epETe MHE?
Toraa mpmmecare xumelixy m msmepsTe ee. B ropmsom-
TRALHOM NOXONMEHHE ANHHA PYSE ORA3nBaeTCA panHOl
66 cx, » pepraxexsmox moxomemmn—33 cx. Ho npu
PTOM BEI XOJEKHE CYHTATH, 9TO, ROrie Jmmelira moso-
PAYHBEETCHE BOPTRXAJILHO, Kamzoe ee xeaemme B 1 cx
con%amm'cu xz0 06 om.

»HO Begs corpagenme pykm joxmuo Onrn Hemo-
CPOACTBeHHO BEXHO; MOK6M jXe M BEDPHTh CBOEM
raazaM?“

Her, Bu1 Be MomeTe HM DOPHTH, TR KaR JOLEHS!
NOMHHTB, YTO R&K TOABRO BHI COrOAHA YTPOM BCTAIH,
BaII@ COTYATERA CTAId BABOS ROpOZe N0 BOPTHRAILEOMY
HSOpaBICHWID, TAR WTO BCe BEPTHRAXLHEIC DPACCTOAHHA
Eamyrea eff BaBOe yBeAwseHRmLIMAE.

gopamo,-a-—ronopm BHL!—HO R eJ[jé He cumraw ceba
noboxzemsan. fl xary B mocrexn m Gyxy cmorpers ma
BAIN® OTPAMRCHNS B HAKIOHHOM 3epeate. IIpm proxm Mos
COTYATER OCTAGTCH HOMIMOEHOI, B BCO-TAKE & W6 YBHXY
EUKAKOTO CORpPANeNmA‘,

Ho xsmmymeeca 3epkato He XaeT IPABHABHOrOG H30-
Opamernz mpezmera. JpumenHe J0pKAiA BHISLIBAGT H3-
MeHeHHe Yria OTDAZEHEA CBOTA, TOYHO TAR X6, KK IpH
ssmmenmm Gopra mamedsercs yroa orpamenms Omxn-
apyaoro mapa. Ecam sur, HCxoxs 3 OOWIZHEIX 3aKoHOB
OIOTHEH, BRYHCANT® BOJAYHHY ATOrO pg%m Axz gep-
Rgxa, ABHARYIFErocH CO CEopocTs® 24 Km/cex, To
ORAXEETCH, 4TO MOAYJAWJeecH HCKAKEHNe RAR Pa3 CKpa-
AvibgeT corpagenue Moell pyxm.
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Toumo Tar mxe o6CTOMT Aeao m ¢ XOOHIM JZpyrEM Me-
Toj0oM. Bn He MOmeTe OmpoReprHyTs Moe yTBepEAe-
mme. Ho m n, pasymeerncsa, He MOry XORAS&Th €ro: H
Mor 6m ¢ TOYHO TAKEM ®e IPaBoM HpEUNCATH cebe
x06yi0 cropocrs. Ha nepsutdf Barasx pro xax Gyaro
HpPOTHBOPEYHT TOMY, WTO f CEA3aX pPAHEING, T. €. 9ITO
coxpajpeEne Omi0 oOmapymeno B H3MepeHO OIHTON

eancona-Mopaes m apyrax. Ho pro npormsopewne
IEms Raxyjgeecs. Bee pre ommTel, manozobme snime-
OMUCARHOr0 PULITA ¢ HARIOHHLIM 3ePRAKOM, ABIANTCA
HyXeBHIME OmsiTaMu. TpeOosaiocs obmapymmrs msBect-
Hble ONTHYECKR® H PACKTPHOCEMS® pdienti, Br3niBae-
MBe ADHREHHOM JeMiH, TAKOr0 e THNA, Kax, HanpH-
mep, BCEaxenwe H300pameHEA B ABHARYIIEMEA 36pKaL6;
onn goxmmsl Guiam Onr Opire mabxwozaemer, ecan 6m He
0bL10 ETR-ImepasbiOBa cokpagenns. O6mapymuTs HX
He YAa10Ch, CIGAO0BATEISHO, KOMIGHCRPYOIIee COKpa-
[geERe HMeso MecTo. Mompo 6nizo snibpars m xpyrymo
8AbTOPHATHBY: NpPeAIOJOEHTH, ¥TO HCTHHHAX CROPOCTh
Jdemau B mpocrpsncTBe pasHa HyX®. JTa aIbTEpHATHRA
6ulaa, 0AHARO, HCKAMYEHA IOBTOPEHHEM ONKITA Jepes
6 MecApes, Tak EaR HEBO3MOEHO, YTolnl m B ToM, M
B JPyTOM CXy4ae CEODOCTH JeMAH OCTaBAJIACH paBHoi
myawo. Taxms obpazom Omam jORagaHEI CyIgecTBOBaHHE
COEpaIeAMA ¥ 3aBHCHMOCTH ero or ckopocrr. Ho jgeii-
CTBETeXHHAAL Be IMIRER PTOTO CORPAIIeHAL, TOTHO TAK ' KO
KGR M HCTHHHAS CKOPOCTh JeMAW (OTAMYHAA OT CKOPO-
cTH ee ppmmensd woRpyr Coamga) OCTABAIECH HOMABECT-
msive. B camou zexe, mpm momomgm xamx Gm emrmve-
CRUX NXH PACKTPEISCREX PRPerToB MW HE mBITAIHCH
OHPeXeIHTH PTY CEOPOCTH, OHH BeerAa Oyayr rommen-
cupoparsca pdderramn, BozEEEAEME biarcaapa co-
KpaggeHuio,

f yme craszal, yr0 mocroArcTRO Macmrraba Omao Tem
KpaeYTOJBHLIM KaMHEM, H@ KOTOPOM CTPOHAOCEL BCO 3Aa-
ume ¢usmey. JomoxawreAbHEIME HOXNOPEAMA XK ATOMY
SAQHHI0 CIYRHAH Te ONTHIECEKH® B AICKTPHYOCKHe M-
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. TOAW, UPH NOMOIGH KOTOPHX MOXEHO 6HAO H3MEDATS
- ¥AMEK R paccToguuA. ToAbKO 9T0 M BHACAH, 9TO BCO
-OBR EAK OYyATO CrOBOPEUIECH APYr € ApYyroxM, M BMeCTe
'¢ KpBEYTOXBHRIM EAMHOM PYXHYJH H BCE BCHOMOTaTOIh-
HEI® NOANOPKH.

CHCTEMBI OTCYETA

Bepremca Tenepp kX cHopy MemAy HaME B (PEIERAMME
Ha TYMSEAOCTH. KT0~T0 M3 HAC JBONX JBHRETCA ¢
Gossmoll cEOpocTEI, TAR IO COEpajieEme MacmrTaba
ONAJILIRACT COPHEJHOE BAMAHUG® HA OI0 HAYYHHO H3Me-
perna. Iipm prom xemauit cumraer, wro ommbry ze-
JaeT me o0d@, a apyroit. Paspemmrs . BozEERaMIgee pas-
HOIXaCHe ONITHLIM NYTOM HOJb3A, TAK RaX B KAWAOM
onsrre ommbra BE3EiBaer xBa d(enrte, BIAMMEO ROM-
OeHCHDYwW[uE Apyr Apyra.

Taxax omubra, EoTOpas Boerza cama ceba mommer-
CHpYeT, y&6 0 PTOMY OZHOMY UpesBrraaiino xobomstraa.
Ho 3aMeTEM, ITO pTa KOMIICHCAUMA MMEOT MECTO TOILKO
3 waGuwogaempix mam MorygEx Onime HabawxseMuvu
aszennsx. B wpomexyroumoli me yemm paccymaenmmif,
T. €. B TOAROBAHEM ONKTOB METOXAMH RJIaccHYecEol
du3EEn, 6 Her.

JouycTy, UTr0 ML, OJHOBPEMOHHO C (PHSHEAME Ha
TyMAaHROCTH, HabxmxaeM MEp, T. ©. oHpexeafeM MECTO
EAIA0r0 NPeAMOTA B ORPYRAMEeM HAC KPOCTPAHCTBE.
Kro-1o 13 mac xpEmerca ¢ Goanmrolt cropocTsw, mpmmen,
9r0 pro—@usmrm Aa Tymamsocrd. JIpE prom ymorpeb-
AgeMire BMEH Macmrabm corpagjamrcs, T. €. DPH HIMe-
peHHAX B ONPOJeACHHOM HRNDABACHHH KARAOS AbXe-
sue Macmraba ymewsmasercs. flcmo, wro Bce paccros-
HEA X0 PTOMY HanpanieHmso OyAyT xasaTecs yee-
susennnMu, Hepammo, GyAyr im OEE MpomSBOAMTH H3-
MepeHHA IPH MOMOEH Jmmeilxw, TeojoimTA WAM WPOCTO
HE-TAB3: BCE PTH MOTOAN UPHBEAYT K OAHHAKOBRIM pe-
syspveram. Ecam Oni ipHmenHe mposBAAIOCH B RAROM-
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uubyss pddexre, T0, nabuwzan pror pdderr, ero
swomao 6nixo 6m ofmapymwrn; WO, Eak MBI TOBOpPHAN
BHIE, M TEODHA H ONKT NPHBOXAT K BHBOAY, ITO0
Takoro pPpdexra we cyggecrsyer. Ecam Puaurm Ha 1y-
MOHHOCTH HONHITAIOTCA HOCTPOHTh XBAZpaT, TO Y HHX
noIyIRTCA upaMoyroasumx. Hamworza omm we cMoryr
obmapyxurs, ¥yro pro me kBagpar. Camoe Goarmee, gro
OHE MOLYT CAexaTb—pTo Jofitw 20 moHMMammA TOrO,
910 cymeersyer apyroli aup, mabamzaream xoroporo
AYM&IOT, 9TO X ¢urypa npezcranaser coboli mpa-
MOYrOXPHAK B TT® PTA TOWKAR 3penns, maxoff 6mr ab-
cypamoili oHa HE Ea3alach, HO CYTH AeAR TAR e OCHO-
paTespHa, Kax ¥ ux cobcreennad. Bea mama wongenyus
mpocrpancrss OyAeT KajarhcH MM MCKamemmoilt, ® wHa-
obopor. 1 mMur B omH HabaojaeM OAHH W TOT e
MHp, HO DACHOXATAEM €I'0 B Pa3sEYHEX NPOCTPARCTRAX.
HepnonavassEniii coop 0 ToM, KTO M3 HAC XBHIKETCSH
co cxopocrsw 1500 xx/cex, mopoxma Memxy HaME Ta-
EH@ DPAINOTXSCHA, YTO M yie HE MOXKEM MOJLSOBATHCH
OJHHM H TeM e NPOCTPHHCTBOM.

Tepuwnam ,mpocrpascTBo" u ,BpeMA“ MORHO HpH-
xanarh camsiil pasxwumstht cuuica. dlpocTparcTBOM MOZEHO
HA3BATE IPOCTO BYCTOTY MM, HAIPHMED, ONpejreleH-
HO® EOXRYeCTBO AI0HMOB, akpos, nuaT. ToTEo Tax me
BpeMa, ¢ oxmolf Touxkm 3pemH#, ecrh xaroi-ro Bewmo
TeRymuli morox, a ¢ Apyroii—mpocro To, 0 WeM BmaM
CHTHAXH3HpY®T 10 Oecrnposoxoumomy tezerpady. Pm-
SHES HO MOXET ONGPAPOBATH C HOONPejeJCHHLIMH HOHL-
THAMH; M XOTA OHN, K COXALORIN0, OIje COXPAHHANCH B
Aeil, BUXTO HME HR mpakTEHEe Re moxnsyercs. Iopromy
xoraa GHINE rOBOPHT O HPOCTPAHCTBE, OH BCErZA HMEOT
B BHAY ONpEACICHHYID XAHHY HAM OHpejezenHill obpem.
Wmenno ¢ proit TouRM 3penma mame mpOCTPAECTBO OT-
AAYHO OT mpocrpamcTBa (UINEOB HA TYMAHHOCTH: MEI
BocHpHHEMaeM XIMHH W 00beMi1 wo-pasmomy. Jas ms-
Gemanms mezopasymenwit xywme, nomaxylt, cragars, aro
MBI ROXb3yeMCH PASAHYEEIMA CHCTEMAMA IIPOCTPAHCTPOH-
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HOTO OTCYeTa, T. 6. PASIAIHLIME CHCTeMAaMH OTCYeTa,
K KOTODHIM MH OTROCHM pacmoXomemme mpexueron. He
HAJ0 AYMATH, YTO NOHATH® CHCTEMK NDOCTpPAHCTBOHHOrO
OTCYCTA HBASOTCE YEM-TO MCKYCCTBOHHBIM: OHO EOpe-
HATCE B CAMMX OCHOBSX HAIIOr0 NPEACTABAOEHA O IPO-
CTpaHCTEe.

SCCMOTpEM, HAUpEMep, Tor cxyvali, morza ¢mrg-
AREPRILAOBO CORpalleHue JOCTHIGOT HOXOBEHEL NOPBO-
mavaxsHoft paumsi. Ecam mabmorarexs mpumEMBer mpa-
moyrossgme 2"X1" 3a ®Bagpar, T0 SCHO, YTO €ro Moar
BOCNPWHEEMAaET NPOCTPAHCTRO COBOPINEHHO NO-HHOMY, JeM
Ham.

Ta cmcrema npoerpawcrsesoro oreueTa, Koropoit
NOXb3YeTcA XamEN' Habx0xaYesn, 38BECHET WCRINHYHA-
'TeXbHO OT CROPOCTH ero asmmenmu. Jas mabxwzaresedl
H4 PagYuYBHX NIANETAY, ABHRYIQHXCA ¢ OZRHAKOBHIMH
CROPOCTAMK (OTHOCHTOALHAS CKOPOCTH ROTOPHIX, TAKHM
ofpasom, pisEa HY®), PACROXOREHEE BCEX IPEAMETOR
Bcexenuoli moxamerca ogmmaxophiy. Habamzarexam ke
Ha ILAAHETAX, ABWAKYQIHXCH C PASXBYHLIMH CROPOCTAME,
OpPRASTCA NOALIOBATECA PRSIHTHEIME CHCTOMAME OTCUeTa.
Bn: Momere cOpOCHTH, RAaRMO ¥ MEHA 6CThH OCHOBAHMA
yTBpRAaTh, uUTO BooOpaskseMnie Cy[ecTsa Ha ApyrHX
NJaReTAX HHTEPUPETHPOBasH 6Bl Pe3yAbTATH CBOWX Ha-
barogennii mmenmo rTax, a me mmave. IIpm mssecrmofi
macroiumsocTa ¢ pamell cropommt s, momaayit, me Gyay
Ra PTOM HACTAWBATHL, HO TOr)2 BAM HPHAETCA CAOJHTEH
3a XOAOM Tex xe paccymienmii, BHpamemHEIX B Ma-
TeMATHICCRHX cHMBOXax. Moeit gagawselt Gmixo w3zomuETE
B obgexocrymaoit dopme Eexoropsie pesyanraThi, ro-
BOpAQEe O BINAHAYM XBHKEHHS Ha PICKTPHYSCKHS, ON-
THYCKHEe W MEXamH'ieCKHG MBACHHA. JTH Pe3yAbTATH
Oplam ycramoBJeHM PAJOM NPOH3BEACHHHIX HA Jemae
onmurros B Beumcxepmit. Basrozaps mm mayra B co-
CTOSEYH YCTAHOBATH TeIEPh, KAKH® pe3yJbTATHl Jain
651 W3MepeRHX, HPOM3BOZMMEI® NPH NOMOIIE RACTPY-
MEeHTOB &(Ztyccnemmx BAR XaHHELX npmpoxoil, kak,
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HAOpEMEp, WeJOBETeCHAN CETIATKA), JBRRYMICE C
Goxsmoft cropocrsi. Moit Boobpameemilt mabawzareasn
H4 TYMANHOCTH TOALKO B TOM CMBICA® OTJHTAeTCA OT
IPOCTOr0 PeracTPHPYOGJero ammapara, 9¥0 OH He Jm-
meH obpiymmix geaoseveckEx ciabocrell m Agymeer, uro
6or, coszamag BcesemHYM, HMEI B BHAY TrAaBHHM 00-
pasoM ero mxamery. IloproMy-To om (Rak, 6niTs MOEer,
n moit umreTean?) B He CKIOHOH IPHHWMATL BCOPHe3
TOYKY SPEHHA 7TeX, KTO HACTOABKO JETKOMMKICIEH, 4TO
ABHAROTCH €O CR4POCTHIO 1500 xm/cex ormocmrTeabHO ero
npExoaceoll gepxsa. ,

Habawaatess, oraugangaiica HcrawuaTemEoit crpow-
HOCTHI0, MOMKET CYATATH HOROAmedcs we csow coficTren-
Hy®, a RaRyO-EEOyAs Apyryw naamery. Torza emy mpan-
ZeTCE BO BCE €r0 HIMEPOHHA BHOCHTH NODDABRY HA
$HTR-1MEPONLZ0BO CORDAIJCHNS, BHSBARHO® €ro XBH-
meHmeM N0 orHOmeHmw k proll nxamere. Mcmpasier-
Hhie TaguM obpasom wsmememms 6yZyr COOTBETCTBOBATH
CHCTOME NPOCTPAECTBEHHOT0 OTcYera prod naawerm, a
HeECHpaBIenEHe — ero cobcrnennolt cmctTeme orcuera.
Ausenma 6yzer x18 mero Tem Gosee sarpyzmmreanHofi,
gro zaa pubopa moroaggeroca MacmTaba HeT HERAEOTO
xparepuda. Kax rTossko mabrwparesn ocsobomaserca or
TOP0 HAMBHONO HPEACTABACHHA, 9TO eIRHCTBeHHOH# mpa-
srabHol cmcremolt orcwera ssaserca ero cobermemmas.
mepex HEM celfgaC e BCTRET BONPOC: E&Raf ®e H3
apyrax GecumciemEBIX cecreM orcgera npasmasma? Or-
BETA HA PTOT BONPOC AaTh ReAL3A. A IOEa OH He AaH,
BEJHYINHA 76X NONPABOK, XOTOPHE HYMHO BHECTH BO
Bce HM3Mepenms, ocraercs HemspecTHOM. Tammm obpazom
gam crpomarft nabamoiaress ocraercsx HemEoro mosaxm
CBOHX M@HEe CEPOMHHIX coTobapmgei.

.Hrar, ¢yTs jexa 3aRA0YAETCHA, HE B TOM, YT0 CH-
creMa orcyera, yunorpebassmases rasccuzecwol ¢man-
rolt, oxasazacs BempasmapHOH,—n0ABIYACH €10, HEAB3IHA
IPETTH K HPOTHBOpPEuN® ¢ omwrroM. Hempasmanro smmis
ZyMars, ITO pTA CBCTeMa mBAsercH eymucrpemmolt. IIpo-
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cTop ofmapymeHme Toro (pakra, UT0 HAmIA CHCTEM&
0TC76Ta MEHE® COPOpIICRHR, YoM Kakag-BROyAb Apyras,
He mpmpeio 6w x Ooxsmomy mepesopory » mayse. Ho
OpH3HAHH® HNOAHOTO PABHONDAPHA HameH CHCTEMEl OT-
cuera ¢ GecUBCACHHNIM MHOZKOCTROM JPYIHX CHCTOM, Bae-
ger 3a coboit moxmuil mepecmorp camoit waTepmpera-
[UH M 3HAYCHHA HOHATHA CHCTOMHI OTCTETA.

BO3IPAREHHUA ,,OBBITHOI0 31PABOT'O CMBICAA*

Ipemae. wen nodtra Aaasme, A AOXREH OTBETHTDL KpH-
THRAM, APIYMEHATHPYONM BO EMA ,,3ApaBOro eMucan“.
Kamgony. mpjieTcH, 9UTO OH TAR XOPONIO 3HAET HpO-
CTPABCTBO-~€R08 HTPOCTPAHCTBO: ,ITOT DpeAMeT HAXO0-
RETCA 3zech, & TOT mpeamer—ram. fl ybemaen B prom
A MeHA He CMOryT HOKOJe0aTh HERAKMe HayIHLIe pac-
CYRAGHAA 0 CORPAPAWIHICH CTePHRBAX".

¥ Bac HMOWTCH H3BECTHHE BPORJOHHLI® NPOACTAB-
JeHES 0 DPOCTPAHCTRE, YHACIGIOBAHHLIC €[Ie OT HAMEX
o6eapamonozofnry. mpesoB. JTH NpeJCTARAGHHA TEK
rayfok0 BEOPOHHANCH B UOAOBOTOCKO® MHINLICHES, TO
apessutaitao TpysHo mogBeprEyTs Mx Gecmpwerpacrmoit
EpDHTHEE® H. MPOAHAXBSHPOBATL 7€ BOCHMA HIATEHE OC-
HOBAHEA, HA KOTOPHIX ORM IOKOATCH. Ob6Hamo MM mpea-
noxaraeM, 9TO Kamgeiit mpeamer mmeer ompejesenHoe
MeCTONOXOKEHE® B NPOCTPAHCTRE, ROTODOe HAM H3Be-
- ¢crHO. Mue kamercs, 9ro m3yJaemsie Muofk mpesmerst
HAXOAATCA B TeX MecTaX, B KOTOPHIX # X ,Habmogaw®.
Ecin me reroit-mubyxp mabarogatess (maxopmpmiica ma
Apyrof sme3ze) myreM MaHHNyAAgHH ¢ MacmTabamm m
T. A. MPHXOART K BLIBOAY, TTO IpeAMeTH 8 JelicTBHTOAD-
HOCTH pacCHOJOMERL HHAYS, TO PTO HPOCTO HAYIHHIH
apajoEc, K KOTOPOMY PeAISHOe PaCHOXOMOHMe Npejy-
MOTOB, MOHATHOS BCAKOMY 3] PaBOMBICAAINOMY TYCIOBERY,
He HMEeT HAKAROro OTHOMeHHA. Tarag TOYKA 3peHHA
npeneOpexuTessHO YCTPRHSET BOIPOC: OTKYAA Xe MHE
H3BeCTHO pacmofoxmeHHe npexseros? Ecam ompesexsrs
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pacIoJomenne KamjOTO NPEAMOTA NPH WOMOIIH HAYTHAIX
uamepennili ¢ TIGATOALHBIME MPOZOCTOPORHOCTAME, TO,
KOHEYHO, €CTeCTBeHHO CUHTATHCH CO BCAREME x0o6aBou-
oA (PaKTOpaMH, BIRAIOIJHME HA NOKA3ARHHA H3MEDH-
tessHX mprbopos. Ecam me cumrars, wTO jas ero
oNpejeAeHHA HE HYXERO NPHEEMAThL HEKAKEX IPeAOCTO-
poxrocre#f, a 9T0 OHO CaMO NPHXOAHT X HAM B I010BY,
TO TOrja, pasyMeeTcs, B UPABHIBHOCTH HOXYJOHEHX BO
HMA 3XPABOTO CMEICAA PE3YAbTATOB HE HPHXOAUTCK CO-
mHeBaThCa. B raybmme gymmm EamAoMy M3 HAC RAROTCA
(xoTa mMsr m He J0bmM B pTOM HPASHABATECH), 4TO
vexoneveckull MOIr IpoTATHBAET B HPOCTPARCTBO ocobbie
[DyDmasbjkl B YPH BX NOMOIIA Y3HAGT, A6 HAXOAHTCH
ramaul#l mpeamer. Komewmo, pTO He BepHO, M HAmR
ofbruBEle NMPeACTABACHAH O HPOCTPAHCTBE NOAYIAIDTCA
soBce He TaxgM myrem. (rporo rosops, prm mpeacras-
aeaus Gasmpyorcs He Ha 3ApasoM cweicie (common-
sens), & Ha HEMOCPOJCTBEHHHIX Oylgesmax (sense).
Onr PupabaruiBamTCs OTYACTH IPH MOMOIIH HPHKOCHO-
BOHHA MJAA DEPeABHECHEA: JO TAKOro-ro IpeiMeTa A
MOry aocraTh pyrofi mam jolite B HecRoanKO mIAros.
flcno, wro mumraxofi npumgEmmaibEolf pasmENEI Memay
ATHMH METOASMH (€CIH OTBACYHCH OT HX ROTOYHOCTH)
R HAYIHBIME H3MeDeHEAME ¢ Macurrabou me cymecTsyer.
OryacTu 3jech HrpaéT poJh ¥ 3PeHEe, T. €. HETOUHOE
BOCIPOH3BejeBNe HAyUHLIX H3Mepenuii ¢ TeozoxmToM.
Taxem obpazom Bamm obniuHEIe IpeACTABJEHHEA O pac-
HOX0OXeHUE Bejjeil BOBCe He HBAMOTCH TAWACTHOHHLIMA
OTKPOBEHHAMH KaKOI0-TO HONOTPENIEMOTO CYNJecTEa, &
npezcrapaaor cobolt pesyasrarnt maGaozemufi Toro me
TENa (TOABRO MeHee TOUHEIX), KAKHe NPHMEHMIOTCA B
HAYYHHIX HCcxejopammax. B mpezesax Bo3MOMHEIX OmB-
Gox Ta cxema pPacCEOJOMEHHA NPEAMETOB, KOTOPAA MHe
»AaeTEA" HHCTHRETOM, COBOAJ3eT ¢ Moeit maywsoil cxe-
moli, 7. e. ¢ cHCcremolt mpocrpaEcTBeHHOr0 OTCYeETA.

daMenAfs XPYCTAAME H COTIATKY TIOATOABHO CAeJaH-
nofl ammgoft Teseckoma ¥ wyecTBHTeApHOH mHaBCTHEROM,
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MBI He BHOCHM HEYEr0 NPHEJHNAAILHO HOBOTO B HAam®E
HpOCTPAHCTBERAKIe RAONIOACHHA, a8 TOABKO IOBHIIIAEM
AX ‘TOYHOCTh. JTO YTOYHEHEe AR6T HAM BO3IMORHOCTI
obmapy®RTh TaRHe cBolicTBa IpOCTpaHCTBA, KOTOPLI® HE
Oritm mspecrEm namemy ofessgmomozoGHOMY mpejRy ¥
HoTOMy He BomM B obbIjeEHE Epyr ero Mumaienas,
ynacsesosannii mamm. Ero cxema pacmosomenms mpes-
MOTOB OCTaeTCA NMpHrozHEOR XHm®s X0 Tex mop, moka CKo-
pocTs gemmenua mabuwjareas xora 65t npubIH3ETEABHO
nocrogmEa (pasHEjA B HOCROZGEKO MHXL B CEKyHAY He
urpaer 3xech Goasmoit poxm). 3maumressHOE Ke M3Me-
HeHH® CROPOCTH BHISHIBAeT HeobxoamMocTs B mepexoie
k BoBo#t cxeme, KoTOpa® TAK e NPErojHa, KaK H IepBad,
xors m ge cosnaxaer ¢ Helt. Tar xax umcxo pTEX CXeM,
T. 6. CACTEM NPOCTPAHCTBEHHOr0 OrcYera, GeckoHedno,
TO MEl He MOKEM YTBepEAaTH, ITO Bce OHH COOTBET-
CTBYWOT ,,JeHCTBHTOILEOMY DACHOJOKEHHIO® HPeZMeToB.
Pacmosomenme mpeiMeroB HO ecTh KAK0e-TO CBOPXH-
6CTECTBEHHO8 OTKPOBEHH® MBICIH: OHO CJIYKHT IpOCTC
ycaosEnM obogmadenmeM Tex csoficTs mam coorEomeBmik
MeKAy NPOIMeTaMH, KROTOpEe OGyCXOBAMBAIOT oONpeje-
JeHHLIC OJJYIICHAA SPeHHA HIM OCA3AHHA.

He cemaerexncrByeT ME pTO ObCTOATOIRCTBO O TOM,
9T0 ,,HCTHHHOS MECTOHOXOMEHNME B NPOCTPAHCTBE A8~
JEeKO HE ABASETCA CTOAb BARHWM H (yEAaMEHTAIGHBIM
HOHATHEM, KK PTO Mpejmosaratocs B cxeme Huworona?
Bejs pazamusnie mabamzaream Moryr coBepmeRHO cimmo-
rolimo obxoamTeca m Ge3 proro momarms.

T3 BCero BHINIEHAXO0KEHHOr0 HANDAMMABAOTCH CJe-
J8TH BNBOJ, 9TO TEPMHH ,MOCTONOXOMEHHe, XOTA OH
¥ He JHIICH ASBECTHOr0 COJGP:RAHEHA, HO MOMKET pac-
CMaTPHBATECA KAK HEYTO COBEPINCHHO ONpejeleHHoe (C
yeM OmepHpoBaia KiaccHUecKag (HE3MKA), T. €. YTO Ha-
pasy ¢ npasuasHO# Muicrs0 Hewrom paoxma B moma-
THEO MECTONOXOMEBHA KO0e-YTO JRNIHes, HMEHHO H3-38
yero m cmopsr Hammz Habamogarean. Takoe jomymenme
obbacemao 6w Muoroe. B wsactmoctH, omO 06BAcamao
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61, mogemy Bee cman mpHpoaW xax byATo crosopmamcs
Aag TOro, Wro0Bl mOMemiaTh HAM ONPOXOXHTH TOYHOS
MOCTONOXO:KEHH® EAKA0TO HpesMera (T. ©, €ro Mecro-
HOX0REHNE B ,, TPABHABHOME" CHCTEM® HPOCTPAHCTROHHOTO
OTCHYeTa). JT0 MOCTONOXOMEHNE OAHOSHAYHO OMPEACAHTH
HeJb3f HPOCTO MOTOMY, YTO €r0 Hé CYIHecTBYerT.

PE3IOME

dra Muecan ﬁygﬁfr pazeata B caezymomeit raase. Ilo-
BTODHM IIOEA BEDATHe X0 paccyxaennii BILIOTH X0 Xo-
crurEyroro uynkra., HawaioM mepecMoTpa RABCCEYSCKAX
ZOoRATHE NOCAYMMIO HECOBEDINCHCTBO HANIETO, CYHMTAB-
merocHd pPaHee CTOAb AOCTOMEpPHHIM Macmraba, obmapy-
REHHO® PAAOM ONLITOB W, NOMHMO TOTO, ¢ HeobX0ZMMO-
CTHI) BHITEKANHee H3 pXeRTpHIECKOdl TeOpmEH Marepam.
JTO HOCOBOPINEHCTBO ABASOTCH XAPARTEPHLIM cBoficTBOM
BCEX THIIOB MATePHH; OHO WPOSBASETCA TAKMO H B PIOK-
TPHYECKEX B ONTHYeCKHX H3MEPHTeAsHHIX Rnpubopax.

Oycaosamsaeman M omubka me Momer OniTh 06mApY-
KeHa HH OZHHM H3 OOLIYHEIX METOJOB H3MEpeHHA.
MOomkHO OOHAapy®&ATH, TOALKO H3IMEHHB COCTOSHNE XBH-
XennA H3MepATessEHMX nprOOpoB, T. 6. cpapHEBag
RADHK B PACcCTOAHHA, H3MEPeHHbIe HA JoMJe, C TEMH o
AXAAaMH M DPRCCTOSHAAMH, W3MEDEeHHHIMH BoOOpama-
eMnimu HabxmxaTexsME Ha IIaBere, xewkyjgelica ¢ apy-
roi cropocTnio. ByjeM DORA Ha3HIBATH Te JAWHSI, B W3-
MepeHHe ROTOPHX BEpaxach pTa ommubka, ,,pEETEBHEIMEA
AIEEAMEB®,

Coraacro BrOTOROBOH CxeMe jimHa ompezeseHa OJHO-
3HagHo, B Ramyuilt HabawzaTexn Joamen BEoCHTH B M3
MepaeMse M (PHETHBHBIC JIHHE! NONpPABkE (30BHCAINHE
OT €ro JBHEeHH#), 9T00H IpEBecTE mX K 0JHOIEAY~
mpoft HrwoTomOBOlk pamme. Ha pro MommEO BOBpa3zHTHL
aBoAko. Bo-mepeuIX, monpaPRM 214 WPHBOAEHHA K HEIO-
TOHOBOR xXume HaM wemssecTanl. Mb! sHaeM TOJLEO, Ea-
Ep¢ NOODABRHE HYXKHO BHOCTH B Hamin (pHETHBHBIC XIHHLI
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Axa TOro, arobu mepeitTh x QERTEBHLIM piuHAM HAG1H0-
Aaread ¢ xOOWIM ApyruM COCTOSHmEM ABHKOHHA; HO
He CyjjecTsyer HERAKOr0 KpHTepHR, Aaf TOr0 4robBl
OIPeZeANTH, KARAX HMOHE( H3 BCEX JIHN ecTh T4, O
rotopolt mper peur B cxeme Hnioroma. Bo-sropsix, Bes
coppemennag (pusEka obocHosmBaerca Ha maGawjenmax,
NPOHIBEACHUHNY IeMHEIME ‘HaOX0ZATOXIMH, B KOTOpHI®
BRIOYHOMAHYTHE NONPABKH He BHECOHEI, TAK WTO BCO
e¢ yTEOpXJeHHE OTHOCATCA HO K HBIOTOHOBHIM, a & (ur-
THBHLIM XINERM.

Ha mepsuilt morans ¢artp-amepasnzono coxpaenue
RORETCA CABIIROM HOSHATHTCALHHIM SBACHHOM Xia TOrO,
970611 B3-32 BEro CTOMAO PA3PYHIATE Bee SNANEE KAACCH-
uecroft Pmswxn. Ho mazo momawrs, wro eciw 6 3 mamux
METOXAX NMepenns Aamunl Osiza obmapymena cepnes-
Basg omnabxa, npEmIocs 66 HpE3RATHL HECOCTOATONEHEIME
HOYTH B0E ONKITH, Ha KOTOPHX Oasupyerca coBpememHAA
payxa. H BoT ORa3nipaeTcs, YTO PTR MOTOXAH HO rapaHTH-
§onam:x OT CHCTOMATHYOCKH HAEORAMOEEXCR omubor.

Y&® BCer0 TO, WTO B KaXAOM JAaHHOM CJIyYa® EHe-
B3BECTHO,—H ©CTh BCe OCHOBSHMA XYMATH, YTO B Hu-
EOrza He G,yueT HIBOCTHO,—CA0XaHA pra OommbRa mam
HeT.
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I'zasa II. OTHOCHUTEALHOCTD

APHAEINAN SHBMTERRA

Tlepex cxponmL HabasoxaTeteM, 0 KOTOPOM MLAG pevh
» mepsoit riape, crosia pazava cxeXars Bitbop cpeam
fecumcaenHOrO0 MHOMECTBE CRCTEM IPOCTPAHCTHOHHOTO
oTCueTA.

Kax mMm yxe TopOpEAA DI, - HMMRAKOr0 EpH-
T6pUA, KOTOPLIM OR Mor Om pyroBoicTBOBATBHCH, HE CYy-
IJeCTBYET. CHCTeMH OTCYWeTa pa3ZHIgkl B TOM
CMHICZ6, UTO OHH NPNNHCHBEIOT KARAOMY npexuery (m
caMoMy EAOX0gATeAN) DPA3ARYHEIC MECTONOAOMEBHA B
npocrpancrse, Ho, ¢ apyroit croporsl, EX HeXn3A OTAH-
9HTE APJF OT ADYra, MOCKOALKY E Rakolf 6w cmcreme
OTCYeTA MK WM OTHOCHAM MHD, OH Bejer cebs mce Bpema
coobpagHo OfEEM H TeM e 3aROHAM. B.mrogapu TOMY,
9ro mam Habaojaress caM poxmaca ma oxmofi w3 maa-
HeT, OH X0 CHX NOpP HOKPETHYECKH HOIL30BAICH cHCTeMOR
orcuera, ceaganuoll ¢ profi nxamercit. Temeps om momu-
MaeT, 9TO HeT HHERAXHmX ocHopammll X8 TOro, Irobn
HMEHHO PTY CHCTeMY orCiera cumraTh mpasmxvmoll. Ra-
Kad Xeé H3 CHCTeM OTCYera mpasdieua?

H Bor TyT-TO NMOABAseTca Pimmrrelln m rosopmr: ,Bu
¥[jeTe TA® HASHBAGMYN TUPABHABEYH CHCTEMY OTCYera.
B =eM ke 3aRANTIOTCA €@ NPABHALHOCTH?

Bu cromTe ¢ APAMKOM B pyKe mepex PAAOM COBep-~
INGHHO OJWHAKOENX A[INKOB W He 3HA6Te, K KaKOMy
alguEy ero Aymu0 npEBecurs. IlocMorpmre, aro mamm-
cano Ha apamze.—Hagero, '

Caxoso ,nparnaranil” B8 HpAMeRenwn K CHCTEMEM NpO-
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CTP4BCTBEBHOIO OTCUETA €CTh APAHIK, Ha KOTOPOM HM-
gero Ee HanmEcamo. I'omopa pro, Ml moapasymenaen,
9T0 €CTh WT0-TO, OTANYANIEd NPABHALHYID CHCTOMY OT-
cuera or HempasHAnHOR, Korza e mam sazamT BOHpOC,
B 96M SaRJIOUACTCA PTO XAPARTOpHOE cBolicTBO MpaBHIL-
goli cmeTeMNI, MEI NOREM TOXHRO COCXATHLCA HA €8 ,upa-
BHALHOCTE®, YTO HE' KAILXE HO PABACHAST CMBICIA PTOTO
TepuMuHA K He y6emamer B TOM, TTO OH BooOpge mmeer
rexoft-zubo cumrca.

fl rotos mpmsmats, uwro B Oyxymewm, Momer 6niTs,
JAGCTCA OTHICXATS Kaxue-uubyAl XapaxTepHLe UPUIRAKH,
OTANYARES® OXUY CHCTCMY UPOCTPAHCTBOHHOIO. 0TCIOTA
or xw6olt xpyrofk (xoTA MEE PTO EARETCH MAIG BEPOAT-
HBM, A PCO e He HCRINTAW Takol BosMOmHOCTH).
Kaxofi-ambyss Oysymsd# ¢mses, momer Ouite, matger,
9TO CHCTOME OTCUCTR, CHAJAHHAL, HANDHMED, C COIBC3-
ameMm Apxrypa, obzageer KaxEM-TO OZHHCTBOHHBIM B
csoeM poxe cBolcTROM, HOHIPECTHRIM COBpeMeHHOH
mayke. Torxa, MEeTcs, HaIX APYr HOTOPOUMTCH HpH-
BecHTh E melt Apanik: ,fl ke rosopua BaM, 1 3BaJ,
YT0 B NOHATHK. NpapRasHOE - cacTeMm orciera 1ro-TO
spoerca®. Ho spaa am gexecooGpazgo roBopuETs 0 Beyjax,
He BMEIO[IHX CMEICAA, HA TOM OCHORSHAM, 9TO MOTOMCTBO,
momer Onrp, orepoer B Hux Eaxoi-mEGyan camrca. Tewm,
KTO Temeph IOBOPHET O npasHaAbHOH cECTemMe mpocrpam-
CTBGHHOIQ® OTCICTA, MOXHO OTBOTHYD CAOBAME TRAYA
Borroma: ,Kro cramer rosopmrs pro#i raymo#t mrmge?
Kro? JARIET 60 BO 1mH, X0TA OHR HHKOTAA O KYROBAXA
TaK

C Toukw spemus Teopmm Jiimmrrelima mompoc o ToM,
RARaA CHCTEMA npocrpancmnuoro orcUdeTa ABAHOTCA
©AMHCTBeHHO NpapuasHoft, He mmMeer carnicaa, Cymecrayer
CHCTEMa MIPOCTPAHCTBOHHOIO OTCYOTA OTHOCHTOABHO 36M-
woro wabxoxaress, cacremMa OTCYeTa OTHOCHTOIHLHO Ha-
641087010 HA TYMAHHOCTH HAK Ha Raxol-mmbyan smesge
® 1. i Boobige cBCTeMEX HPOCTPAHCTBEHHOTO OTCYeTa
orrocHTeALEEl. Paccroanns, xammnl, 06beMu—bce Te Be-
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AHYYHBI, KOTOpHe X4paKTeépusyr csoiictsa mpocrpan-
crBa,—~roxe oTHocATeAsHN. Habawxareas, m3mepuemmit
raroe-anbyas paccrosmme Ha ozmolt 3pegge, MOxeT CIm-
rath pesyasTar ceomx mabmoxennii mpamEABEBIM
TOYHO TAKHM e HDABOM, Eak B Halimaareap HA X0~
6o#i apyroti smesaze. Ilpu prom pesyavrarsi mx mabxswoze-
anl#k BOBCE He XONMHBI COBHAAATH Ggpyr € ApYTOM: OAMH
AseT meamunny paccrosunli B ozmolt cmereme upocTpan-
CTBEHHOT0 orcgera, Apyroft—s apyrolt cmcreme. Toma-
TAeé 80COXNTHOTY, PACCTOANEA, HE OTHOCOHHOrO HHE K
0JR0f M3 CHCTEM 0TCYETA, HE MMEET CMLICIA. :
SameTHM, YTO OTHOCHTOXLHOCTH BCAGA 38 CHCTOMAME
OPOCTPAECTBOAROr0 OTCYETA 3JATPAIMARRET M PAX APYIHX
¢rsmrecrax aormyEs. Kamznil u3 nac, masepmoe, pBIe
TalaHgE  ,pagMepHOCTE PAAHYHHX (QEIETECKEX Be-
ARYRY, NOKASHBANOYINE, KaKWM o0pasoM PTH PEIHIHHL
CBA3AMMI €O CHOCODOM OTCYeTa ZXMHEI, BPEMOHH M MaCCHI.
Hsmenenne B cnocobe orcwera Axman Baeder 3a co6omw
H3MpHenEHe B cmocobe orcuera paxa Apyrax (pEIEIECKHX
BEJHREH, .
Pacemorpru, nanpummep, moxosmmiics ma 3emae paex-
rpadeckuii 3apaj. Hockoasky o mnoxomTCE, 0N jaer
TOZBKO PAGETPHYSCKDe HOXe (MATHHTHO® II0Ae HOKOA-
meroca 3apsza passo Hyxo). Ho ¢ Tourm spemms du-
3MES H8 TYMAHHOCTHE PTOT 3aPAX ABHEETCH CO CROPOCTHIO
1500 xm/cex. Asmmygmiica sapaz npeacrapaser coboif
PACKTPHYCCKHN TOE, KOTODHN COrIaCHO 3AROHAM PJEE-
TpoMarHeTH3Ma ofpagyer marmmrmoe moxe. Kamxmm obpa-
30M OJHO M TO e Tei0 MOKET OAHOBPOMEHHO JABATH K
He xasaTh MarapTHO® moxe? Ilo msaccmueckofi Teopmm
B AcHCTBHTEXLHOCTH MMEeT MECTO HAH TO HAH Apyroe
(T. €. OAHE M3 WOJYIOHHEIX PeIYALTATOB—HET HEEAKOTO
KpHTepHA AXd TOTrO, uT0o0NM y3mars, Kakod WwmenHo,—
KJGCCHYECKAR TeOpHA ToAKkyer Kak ¢uxrmanmil). Ifo Teo-
HHE k€ OTHOCHTESRHOCTH K TO H JPyroe NpPaBHIbHO.
Marnrrasie noas ormocereabAst. OTHOCATCALHO 3eMHEOK
CHCTeME! RPOCTPAHCTBEHHOTO OTCYETA MATHUTHO® MOJe
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PaBHO HYJIO; OTHOCHTOABHO Me CHCTEMEI OTCYeTa, CBA-
3aEHOH ¢ TYMAHHOCTSHIO, OHO HMEeT ROHEYHYI0 BOAMIHHY,
OTAHYHY® OT HysA. PESHR B3 TYMaHHOCTH CO CBOHMH
npabopama  obmapymur cymecrsopamme MarHETHOIO
Ioxd, Torja Kax Hamm npubopsr me obmapymat ero.
Ato obbacaserca TeM, wro ero upmbopsl moxosTCA
0 OTHOMIEHHIO K €ro IiaHere, a mame npubops—muo
OTHOmEHHI0 ¥ Jemie (mHave rosopa, Eaminiik mabaio-
AaTesn BHOCHT B cBou Habxwjemms moupaskm, Aaa
TOr0 WwrofBl COriacosaTh EX ¢ RoKasamuaMu npabopos,
HOKOAIIHYCA OTHOCHTOIBHO r0 CHCTEMEI O0TCY6Ta).

Cymecreyer an B jeficrBETesBHOCTR MArHETHOE HOIO
i@ ger? JTOT POUPOC SHRAOTHYEH NOCTABIGHHOMY BHIING
BOIpPOCY O KBagpare H npamoyroasmuke, Iloxe MOEHO
OUpeAeAATh TOABRO 10 OTHOMEHHI K kKakoH-mmbyib mia-
nete; abCOMOTHOrO XKe ONpPEJOICHEA JATH HEAB3A.

Hpapja, me Bce PHIAICCKEEG BEAHTAHEI HMEIOT CMBICK
TOABKO DO OTHONMEHMIO K JaHHO# cmcTeMe mpocTpam-
CTBEHHOTO OTCYETA, YMHOXaf, Jead H T. A ¢usmIeckme
BEAMIHHB APYT Ha APYTa, MBl HOJyIaéM HOBHIO BOJH-
YHHH: TAE, HANpEME]P, IPOH3BEJ6HMe MACCH Ha CROPOCTH
€CTh KONHYECTBO JBMKOHHA; YACTHOE OT JGJCHHMSE PHEp-
THH HA BpeMA ecTs MoHocTh. JeficTBys TarmM Iyrem,
MOKHO NOCTPOMTH WHBAPHAHTHBI® BOXWIMHEL, T. €. HE
3aBECAJHE OT BHOOpA CHCTEME IPOCTPAHCTBEHHOrO OT-
czera. Oxa3nBaercs, 4TO HOKOTOPH® M3 PTHX BEJIHINH,
B uaCTHOCTR ,xelictBme” m ,purpomma“, Omam yme
W3BECTHHl CTAPOfi XOPEAATHBHCTCKOK ;]Jmmte. Poastn-
sucrexas Quanka obmapyxnaa u yeawi pax Apyrax ma-
BApPHAHTOB, YCTAHOBACHH® KOTOPhIX HMeeT Aai Hee 6oin-
mop suavense. llopToMy HempaBuALHO IOBOPUTE, ITO CO-
rAacHO Teopunm Jimmrreiina ,Bce ormocwreasmo“. B aelf-
CTBHTeXLHOCTH Teopus Jinmrelina yrsepajaer: , B Mupe
CyecTBYIOT a6COXIOTHEIE BEXHYHHEI, OTHICKAHHE KOTO-
peix Tpebyer raybormx mccaegopammii. Te sxe pexmymms,
Koropeie mepeiME Gpocaorca B raaga, mo Goasmei
4acT¥ OTHOCHTEABBEI,
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OTHOCHTEABHBIE U ABCOAIOTHBIE BEAUYNABI

A xouy ymagars ma pagsamwime Memzy abcomormpis
M OTHOCKTOILHLIMH BeawddHaME. Ywcxo TIeHOB JHC-
xpersolt copoxymmocTa ecrs abconornas vexnumna. Ona
npezcrasager cobow pesyaprar abcomormoll onepagum—
cHera. _

Ecam gsa mHa6mojarTexs CYRTANT, CEOILKO AH-
Aell maxopurca » proil ROMEATe, H NPHXOAAT X pa3AmI-
AHIM PO3YABTATAM; TO PTO 3HAYET, Y0 OFHH H3 HEX
onmbaerca. ‘ L

Hamepenne me paccTosEms—ne afcoawrsas omepa-
gus. /lpa gex0BeRa MOTYT HIMODHTH OAHO H TO Xe pac-
CTOfAAe W NPHTTA K PaSANYELIM PE3yAbTATaM, NpHIeM
HHKTO M3 HHX He CORepmaer omHOEN. :

51 otmeunto ma JOCKe ZBe WOPTOYRE W IPOIy ABYX
CTYACHTOB B3MEPHTh, HACKOALEO BOIMORHO TOYHO, pac-
CTOAHHE® MNexJy HEMH. Uro6H HEe BOZRHMEA0 HHKAKAX
coMpennit Hacyer TOro, 9ré A IOHMMAX HOX PACCTOA-
HEeM, A a0 HM TOYHNE YKAa3aHHS, KakuM Macmrabom
OHM JOXZHN NOXB3OBATLCH M E4EWE IPOAOCTOPOABOCTH
HY®RO cobx0aeTs MpR mel;lem. Onr npumocsaT MEe
ABA PaSIHIEEIX pesyabrata. Sl mpomy Mx cpasEETH 3a-
nacH csoux Habmoxerutt, 9robHl BHISCHATH, KTO B3 HMX
HempaB M YeM BRI3RaHA ero omabxa. Omm posBpaganTCa
KO MHE K roBOpsT: ,B ToM, WTo Hamm pesyibTaTH He
CXOXATCA, BUHOBATH BEl, TaK KaX B OfHOM OTHOMIGHHY
pamm mECTpyRpEE 6o meroumnt. Br me ynmomamyim o
TOM, KakuM 00pasoM JOX:eH XBETATSCA TOT MacmrTal,
XpH IOMOIGH KOTOPOr0 HPOM3BOAATCA m3Mepenme“. Oxun
B3 cTyAenToB be3 0cob0ro passyMLa BOCIOALIOBRICA Mac-
m:TaboM, HOKOSJIHMCA IO OTHOMOREM K Jemse. Jpyromy
JE® DPHNIX0 B TOA0BY, 9TO 3eMA# CIXHIMIROM HO3HAYH-
TeAbHAA nrameTa H Wro mpodeccop o melt mecrma mm3-
xoro MuenEs., Om pemmx, 9rp avuzenme Macmraba
AOXIKHO COOTBOTCTBOBATh ABHKGHHI) Karoro-subyss 6o-
£e6 COARMAHOro Teaa, B moroMy Bmbpas macmrab, noxos-
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mmalics oTHOCHTeAbHO TpoxMagHoil 3Besxm Dereasreii:e.
Pagymeercs, 6aaroxaps «gurn-amepa.n,.qony COKPAYIeHMI0
y obomx IOXyYmARCH PASIMYHIIE PeIYILTATH.

Ho n He CEIOHOH X0BOXLCTBOBATHCA PTHMEH O0BACHE-
naanm. ,Bosce me Eymmo Ghiro mpEgemiaTscd E Jemue,
x Beressrefise nan x raromy-rEGyAn Apyromy reay. Bo-
obme He BYXHO mOXB30BATHCA MacmTaboM, Be EMelOQHM
OTHOMEBRA ¥ paBHolt 3agase. Sl Besex Bam m3MepuTH

aCCTONHA® MEXAY ABYMA TOYRAMH HA Z0CKO; BBI XONRHEI
ga.m B3ATh Macmralb, moroamuiica oOTEROCHTeIEHO AOCKH.
CoBepmenn0 ACHO, Y70 HyHHO HOIL30BATHCA TARHM Mac-
mrabom, Eoropmifi gBRmeTCE BMecTe C M3IMEpAEMBIM
TOpeiMeToM. JaNOMHET® PTO HE caezylouali pas”.

Yepes meckoanxo xHeli A Aal0 MM 3ajaHHe M3MEPHTDb
XAEHY BOXHKL (T. ©. PAcCTOAHR® MOKAY COCesHEMH rpe-
AgME) mexrolk sumEm marpus. OBHE ero BHINOXHSWT W
IPAXOJAT EO MHE C TOpmeCTRylogium BujoM: ,/Jimma
BoAHLI Gecxomewno seamma”. fl WM yxasuiBalo, 9TO pTO He
corascygrex ¢ gudpoit, zansoli 3 xmure (0, 000059 cx).
9 /48,—0TBRYANT OHH,—MH 3AMETHIR PTO, HO XAHHBIE B
KHET® HeOpapRALEEL. Bh CEa3aiE HaM, YTO HYRHO ABH-
rath MacrTal mMecre ¢ m3MepEermy mpexseroM. Ilo-
BroMy MHI C .6OsBIIMM TPYAOM M XAONOTAMH 3aCTABHAM
gama Macmrrabel MuaTsca no Ja6opaTopEE CO CKOPOCTEW
csera. Ilpr profi cropocrm ¢ETH-amEpasbLAOBO COXpa-
meune (eCROHEYHO BOXHEO, KamEA0e JexeHne Macmraba
CoxpamaeTca X0 Hyxs, Tex uto Tpebyerca Gecumciennos
MHORECTBO PTHX JedeHmil Atg roro, wrobnl 3amoiHATH
IPOMEMYTOR MemJYy ABYME  CcOCefHEME rpebmamn
BOJHEL®,

Moe so6asoTHOe mpasm10 OXa3az0Cch B m3BeCTHOH Mepe
XOpOIINM, HOCKOALRY OHO A2X0 BOIMOMRHOCTL HOXYHHTEH
abcomoranft pesyasrar, opwmaxoprili A1a Bcex mabamwo-
zarexelf. Ho, & comaxenmmio, pror pesyAsTar BOBCe Ee
cosmazaer ¢ w3aMepsemol xammolt mAE pacerosEmeM.
Byecto rToro, 9robbl BEIACHHTH, ABASETCA XH PACCTOAHHE
abcomornofi mam ormocHTeavmolt Beamwmmolt, s sapa-
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Hee NOCTYAHPOBad, TTO OHO x0xxE0 OmTn abcosror-
M., Jaa Toro me wrobM PTor IOCTYART YAOBAETBO-
paics, ﬁunﬂy »PACCTOMHEE" UWpBEMJIOCH HPHJATH HO-
vorit, me CMEICK. :

Hama upexsw UOCTYNHIR COBEDIIEHHO NPABRIBHO,
HA3BAB ,,PACCTOAHHEM" He PO3YABTAT BHIIICONMACAHHOTO
abcoMOTHOrD H OXHOIBAYHOIO M3MepeHHA, a 06n9AO BO-
nnuaeuﬂm 004 PTEAM TEPMEHOM OTHOCHTOALHYI BEAR-
yugy. llpesiomensoe MHOW x06aBouBoe npasmxo AB-
agerca maroM BasaX. B camom zese, wacro mpuxozmres
PACCMATPHBATL CHCTEMM TOX, JRAKYIEAXCA C Pa3IHT-
HEME CEOpoCTAMA, B Obizo Oir pechma meyxobmo m 3a-
TPYAHHTEIBHO H3MEPATH KAKA00 TOI0 HOKOAIGHMCA OTHO-
CHT@ALHO €r¢ NPEOOPOM M NOTOM CONOCTABAATEL HO.XY-
YeHHK® pe3yAbTaTHl Apyr ¢ apyrom. Hopromy nmammu
UpeAKY NOCTYHAAM BeCEMA JeXeco0bpasHo, OTHOCA BCO
pscCTOAEEA K OXHOH CHCTeM® BPOCTPRHCTBOEHOTO OT-
cuera; ommOEA HX 32RJI0YaIACH B TOM, ITO HOXYIAeMEIM
TARMM TYTeM Pe3yASTATAM OHK DpROHECHBaxm abcoxwr-
HO® 3HAYeHHe. ‘
~ Hapsay ¢ paccrozmmeM Ha Jemise, Ha DBereasreilse
H T. §. MOKHO PACCMATPABATH ¥ COOTBETCTBYIO[INe Onpe-
A6IfieMBle MOHM BCHOMOTATEXLELIM NpaBmioM abcoxor-
HEI® BEAMYWHE], H3yIeHEe KOTOPHIX TOXE IPEJCTABIAST
w3pecTHR HNTepec. JTH BeAWIHHE! HAIHIBAWTCA ,,c00-
cToeNHLMIME paccrogERaMu®. BaM, Momer 6mThH, Ramerca
foree MPEATHHIM HMOTh A0 C A6COMOTHAIMH BeIHIR-
HAME, X DOTOMY BEI XOTHT® HOXb30BATHCH COGCTBPeHHLIME
paccrosunauu? Ilperpacno. Ho nmeiire » pHAY, uTo TEM
CAMBIM BH OTXOgATe OT Rasccuyeckodt cxemur ¢usmrm,
ocaoBol xomg:ﬁ CXYRAT OTHOCHTOALBHC PACCTOSHUA.
Iloncen e abCOMOTHOIO NPHBOAAT K YETHIPOXMOPEOMY
MHpY.

B xadecrpe Goxee obpramoro mpmmepa orsocmressnoil
BOJHYHHL MOKHO OPHBOCTH TO ,HaUpABIEHAe, HOJ KO-
ropeiM BRAeH Kakoi-mmbyss xawmwit npexmer. Kpm-
O6paam Bujen m3 JoHZOHA 10X OFHEM HANpPABIGHEEM, H3
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Daunbypra—noa Apyrax u 1. 3. Haromy me mpmxoznt B
TOXUBY CMOTPETh HA PTo KAk Ha Karofl-ro mapazoxc
W AyMaTh, YT0 XOARHO CYIIeCTBOBATH Karoe-To abcomor-
HOe, NOHHAE HEH3DCCTHO® HAOpABAGHMEe, NOX KOTOPHIM
suzen Kpubpmgm. Toumo Tar me Bexn3x AyMaTs, WTO
cymecTsyer Ragroe-T0 abcoinTHO® paccrosEme MemAy
asyMa ToukaMy. Komewmo, 3iech €CTh H3BecTHaA pas-
HEfa: HaOpaBICHHe. 3aBHCHT OT MOCTONOJXOKEHMA Ha-
6xoiaTexs, a paccrossme—~or ero cropocrn. Csoe
MECTONOXOKEHNG M MOKEM MEHATh KaK YTOJHO, TeM
CAMBIN BHOCE SHATHTOXHHEI® HIMOHCHHA B OTHOCHTOXb-
net¢ wanpesseurs, Hambostman xe cropocTs, EOTOpPYID
un MomeM cebe mpmzars—450 xa/usc—cammroM BHe-
AHAYHTOXBHA XXE TOr0, YTOoOK BMIBATHL 3AMOTHEIe H3Me-
neaus B Habawgaemuix paccrosmmsx. IlopToMy ormOCH-
TeAbHOCTH PACCTOAHHA, B NPOTEBOLNOIOZEHOCTH, OTHOCH-
TOALHOCTE HANPABJEHHA, HO XPOgBAReTCA B ofpizenmofi
AMMINE, B B HAMIOM MOSry, K CORAICHHW);, YRODEHHIACH
mpicas 06 abcoaormocTm paccrommail.

Ornocareasnoll pemannoil ssigserca Taxme xors 6nr
$yn'r crepxunron. ITo 6M BN roBOPHAN TROPeTHKM, HA

YHT X0 CAMOr0 IOCIGAHOr0 BpeMeHH CMOTPONH, KK Ha
raroit-ro abcoxdTanIt mpeacTaBHTean oxpeaesernHoro Ho-
rarersa. Ho' smecroran aellersmressmocts ybeamaa mac »
ero ormocgreasnocTH. CHavaxa M ege jepmainch 3a
Muicxe 06 afcoxoTHOCTRE (yETAa E CTapaiECh OmBCATDH
CO3JBBIIGECA HOAOKERHAE NRPAZORCANLHBIMH YTBepHAe-
HHAMH, BpOj® TOr0 UTO (PyHT (PAKTHUECEH €BEICA K Ka-
KOMY-TO KoxmdecTBy nemcos. Ho mazo-momary mur ceuik-
AHCH ¢ HOWHIM IOAOMReHEeM memeli m cHoBa Craiw BHpa-
JATH JeHOXHBI® CyMMEl B (PyRTAX, IONPOCTY HPH3HAB,
4T0 QYHT OTHOCHTEXOH H MOTOMY BOBCE He X0IXmeH 0f-
A834Th TeMH CROHCTBawm, Eoropuie oOsYEO HmpEUECEHI-
palTCA aGCOAOTHEIM BeIWIHHAM,

CymecTBeRHO HOBY® TOURY 3PeHEA, BReCEHHY® 8 Pu-
3Ky DPMHQRIOM OTHOCHTeXsROCTH Jiimmrreiina, mommo
CPABERTH C TeMH HIMCHEHHAMH, KOTOPH® Rperepmesn
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PROHOMHYECKAS HAYKa BCACACTBA® NpPUSHAHHA OTHOCH-
TeapnocTE crommocTH jxemer. Ipm ofmrwmeix obcroa-
TEJHCTBAX PTA OTHOCHTEABHOCTH IpOABAEETCA B Heboan-
mpx Koxebammax MemAYHAPOXHOrO EYpPCa, ROTOphIe aHA-
xoraunbl HeGOIbIUAM H3MEHERHAM JAHHH, OobHApy®n-
BaeMBIM JHIb TIATEALAO IIOCTABAGHHBIME ONbBITAMU
Bpoge ommta Maiirexscona-Mopaes. B mcrmoamressnnix
MO CAYYAAX OTHOCHTEIHPHOCT: Dpocaerca B ryasa: Korza
KypC M3pEW HOACKARMBACT X0 MHIXMAPAOB HXE EOrAA
paamyc buerpo Yermgell g-wacTagsr coxpagmaerca xo
1/, cBoeli mepsomagaieuoli pmumsr, Ho o6riumo pru cay-
wam serpevawres pearo. flemo, wT0 TOT pROHOMBECT,
xoropuiil peput B abcoswrnoe smavenne (ymra crepans-
T0B, H® IOHAX CYTH Xexa. TouHO TaK ’Ke, NMPHUECHIBAA
TeM PACCTOAHNAM, CHAAM ¥ MaccaM, KOTOPH®, K&K MLl
BHASAH, OTHOCATCH TOARKO K XamHoff cHcreme orcuera,
KaKkoe~T0 aGcoaotHO® 3HaYemme B (m3AUECEOM MEpe,
MBI Z846K0O OTOMIE Onl OT MCTHHROrO NOHUMAHMA NpPH~
poast sepueif.

CXEMA MHPO3AAHHA

Bepmencs cmora & mabmogaremo, Gesycmemmo cra-
PABRIEMYCA OTHICKATH ,,MIPABHALHYI0" CHCTEMY IPOCTpan-
craennoro orcuera. oz ,npasaasaolt“ o, moRmzEMONMY,
noxpasymMesax cucremy orcuera camoff Ipmpoam, . e.
Ty cmcrexy, ucxoxs u3 koropoit. Ilpmpoja ycramosmas
PRBHOBECHE TATOTEWIQMX XpPyr K APYry ILIaHeT H BHpa-
60Taxa CHMMETPHID PIGETPOHOB, BHITOUCHHEIX HA €6 TO-
rapaoM cramke. Ho Ilpmpoxa orasaxach cammioM xmr-
poil: oHA He oOCTABAAA HAKAREX CXEZ0B, IO ROTOPEHIM
momao 6nrzo Onr ysmarn, kakolt cucremoli orcuera oma
Hoxb30BaIack. A MomeT OnTH 3pech m me GmA0 ocoben-
moit xurpocrm—uaomer Gurrh, Hpapoje He Hymua GbLria
HHKAaKQf CHCTEM2 NPOCTDaHCTBeHHOro orcuera. Sl mo-
SBOAI0 cefe MpHBECTH OJHO CpaBHeHHe.

Korza-To Obla apxeoxor, xoTopmi#i mmrTazca ompepe-
ARTH JATY NOCTPOEHAR JpPEBHAX XPaMOB, HCXOXA K3
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opuenragma B mpocrpancree. OH gymas, 9T0 PTH XpaMs
BCErAR CTPOMAMCh II0 HANpPABICHMIO K TOYKe BOCXO0AA
ompezesennsix 38e3x. Tar xek Oaarogaps mpepeccan
TOYEA BOCXOZa Raxjolk sme3zm co mpememem memsercs,
TO, SHaA HANUPABICHH® XPaMa, YRasslBaio[zee HA TO MECTO,
rie BOCX0JHMXA 3BeSAa B MOMEHT €r0 NOCTPOSHHA, MORHO
ompezexats puoxy ere mocrpoenma. Ozmaxo xxs oxEoro
nieMeEr Tagoll Merox oOrazaicA HENPHrOAHHIM,—ATO
IIeMA CTPOBAO TOILEO Kpyramie XpaMsl, Apxeoxory pro
NORa3ax0Ch Eawoil-ro Heobmxkmopemmok xmrpocTsic co
CTOpOHHI TXeMeHH, ciexamuoi ¢ Tolt peawo, wrobut ma-
POYHTOG CRpEITH 3ary mocrpoemes xpamos. Oxmaxo ozum
KPHMTHE BHIAPEEYX APYToe OCTPOYMEOE NPBANOXOREEHMe:
YTO PTO NACWHA NPOCTO HO MHTEPECOBaXocHh acTpomommelt.

Hozobno promy xpuTHEY, & Ee Aymaw, wro Ipmposr
OpOABEAA EAKY0-TO 0co0yw XMTPOCTS, JAf TOr0 wrobhK
ckpuiTs m3bpammyn e cmcremy orcuera. C momoggsio
ATHX CHCTEM MOMHO BeChbMA YAO0HO BWpAaRATL pesyxs~
Tared mammx m3mepenult, mo omm me mrpanTr mEmaoi
poau B apxmrérType Hamel ncesemmolt. femo, wro mce-
Jeanmad He Moria OMTs HOCTpPOeHA TaR, 9TO0H mIAR ee
nocrpoerns 6ua cxpur. B proM cayuae noxywmxocn Gir
9TO-TO NOXO:Ree Ha cxemu Besoro Prigaps.

Orcwoae caexyer, 4T0, A1f TOrO 9ro0H MORATL BCTHH-
Huli CMBICX MOCTpOeRHE WPHPOARY, HY/KHO OTR43ATHCA OT
Ezfmarpuaun CECTEM NPOCTPAHCTBOHHOTO OTCUETA.

a Hpmposa mMH COBEPMEHHO He NOJb3OBAJACH, H
IOTOMY QHE MOrYT TOALRO 3ATEMHHTL HPOCTOTY €€ CXOMBI.
51 BoBCe We XOWy PTHM CRA3aTh, 9T0 HYKHO WEPECTPONTH
Bcw ¢m3uky, BHIOpPOCHB B3 Hee BCO BEAWTHHDI, CBASAH-
Hble € CHCTeMaMH HPOCTPAaHCTBEHEOrO orcyera. Kpome
ocHoemoft 3ajgam obHapymenmms mcrmEmOre mniama
CTPYKTYpH Beexemmoli, Hayra mmeer @ gexnll pax apy-
rux 3azad. Ho ecim orpammwmrscs Toapxo prolt ocmos-
Holi mpobGuaemott, To mymmo mepsriM gexom ocsofoxmTnea
OT CHCTeM N[POCTPANCTBEHEOFO OTCYeTA.

Bro poaxmo moBxeus 3a coboil mepecwmoTp Brex raac-
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cmyecknx romgempmii. Bosnues, mampmwep, samom o6-
PAaTHEIX KBAXDATOB, KOTOPOMY, K&R H3BECTHO, NpHOAH3H-
TOALHO YAOBXETBODANT IPABHTRJUOHHBIE B PXKTpHTE-
Ckme CHIN. JTOT 3AKOH NpPEBAGRAET HAC TAABHRIM of-
pasox csoeit mpocroroffi-—om mpoct He TOABKO ¢ MATe-
MaTHUecKold TOURH 3peHES, HO CIYRHT ECTECTBOHAHBIM
putpazenneM ocxabsomma Toro mim wuoro ppdexra no
Mepe €re pPacuPOCTPAHEHHA B TPEXMOPHOM NPOCTPAH-
cree. OTCI0Aa BOSHUEAOT CTPOMACHHO CYRTATR €I'0 TOY-
HEIM 3aKOHOM, Spaxre HIYOIAM IPARBHETAJHOHHO? W
paeETpuyeckoe woxs, Ogmaxo ¢ TOYEE 3pemms camolf
fipapoant sarom o0paTHHX KBazpaTOB BOBCO HE TAR Y&
mpoct. Paccrogmue mMeeT CMBICA JMMIL OO OTHOMIGHEIO
K JamHOK CHCTOME. NpOCTPAHCTBEBHOrO OTCUGTA; BeJH-
YHEA €I 38BECHT or Buibopa proft cmcrenat. Hopromy
32FOHY OODATHBIX ERAZDATOR MOMHO HPHAATL CMBICK,
TOALKO 3A(MECHDPOBAS Ty CHCTEMY HPOCTPARCTBOHRQIO
orcgera, B kotopolt om yxomxersopserca. Ho zaa mmi-
6opa proR cacremm Ilpmpoza He upezocTABEAR BaM
H@Kaxoro xparepEd. Jame ecaum BHECTH B 3akoH ofpar-
HLIX KBAJPATOB TakWe Clepmaisno moxo6panmite mompan-
¥, 9ro0bl BLITeRAXEHe W3 HEr0 ONNTHHG CJIGZCTBHA
OnaE OzWHAROBM A4S BCEX CHCTEM IPOCTPAHCTBOHHOIO
orcyera (Ire B ero obnrmmolt Qopuyimposre me mmeer
mecra), BCTHEEE emmcx prore sakoma Bce xe Oyaer
sag Hac memceH. B ra. IV’ mut myioxmm HOBY® Touxy
3pensif Ha SAEOH TaroremEx (RoTOpag B Goammmucrse
CAy9deE IPHBOAET NPAKTHYSCER K TeM e PesyJLTaram,
4YT0 H crapas) B HalizeM ero BrIpamenme, He CBS3AHHDO
¢ snibopox cmeguaxsmolft cacremsr orcuera. Taxmm obpa-
30M RPHEEHN OTHOCHTeXHHOCTH Xser HaM HOBhit myrs
OTHICKAHHA JAKOHOB, YIPABXMOAX ABECHEAME IPHPOANL.

CROPOCTH IO OTHOINEHAIO R 3®HUPY

Cupapea uBOCT: TEOPHH OTHOCHTXLHOCTH, OTEBHAHO,
€5A33HA C HOBOBMOKEOCTHI0 OOHapymmrs abcoxorHyw
cxopocts. Ecat 6m B mamem cmope ¢ (HsEHRaME Ha
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TYMARHOCTE OXBOM H3 CTOPOH yAGIOCH JXORA3ATH, 4TO
ona maxopures B abcomormox mogee, To pTo Obiro 6u
AOCTATOYHLIM JOBOAOM AXH TOrO, YT0oOLI IpeAmOYecTs ee
cucremy orcuers. G pmrocodexoit Touxn ABREE~
HH® MOKeT GHTH TOXBEO QTHOCHTONHRLIN. JBUKEHRE €CTh
H3MeHEeHHE MeCTA N0 OTHOIMCHRID R NeMy-TO; HIMEHOHHO
MO MeCT& 10 OTHOIIOHHI) K KAROMY-TO NuNro He HMEOT
canicxa. Ho axs dusmen mpodiema pram eme He J)aspeu
meHa, PEiNEA He 0UYOME JJENOTHALHA B YIOTPeOXeHHH
cxopa ,abcoxorEnit. Abcoowrsnm momso Omio 6um
Ra3BaTh APEAOHH® N0 OTHOINGNNN) K pdEpy HIE Earoi-
mubyas apyroft cmereme orcuera, mmeloquol rceobmee
m‘lem- ' ‘ v

Orazazocs, 0AHARO, WTQ CHCTOMEl QTCYeTd, CBA3AH-
soit ¢ pdmpom, He cymecreyer. Asumenne Momuo obma-
PYEETH TOABEO DO OTHOmEHENM K pajbpocamsud B0
ncosenBolt xycramM warTepum; NBHEREHEE e IO OTHONIe-
HHW & oreaHy pupa ycroxpsaer T Hac. B camom seaxe,
moupobyex 0bosHATETE CROPOCTL Teia HO OTHOMEHRHD
B pQUDY 96PeS v M PACCMOTPEM Te YPEBHEHRH BIOKTPO-
MargRTROr WO.X, B EOTOpH® BXOXHT vy, ECAE BCTABHTH
B PTE YPAPHOHEA 3SHATOHHE BOIWTHE, MOTyjgax OmTh
Ha0XI0JeHHLIME, B HONHITATHCA HCEANYHTE H3 HEX BCe
HONEBECTHLIO, XPOM® U, TO, KAK TOABKQ ME 0cBoGomMCH
OT PTHX MNEHBHECTHRIX,~YBH|—COKpATHTCX H CAMQ V.
B pesyastare moxyumres GeccmopEoe, KO HEYTeNMHTOAL-
aoe czejcreme: (=0. : ~

Tagoit . oTReT 06HYEO RAIOT MaTeMATHEYGCKE® ypaBHe-
HHEf#, ROrja MpY HpexIaraeM IIymblé BONPOCHL. 'TO~HH~
6yas » proM poje moxywmaoch Oni, ecam Om M 3axoTess
OnpeAesNTS NMBPOTY E XOATOTY TOURN, semajgell x ce-
POPO-3aagy OT CEBEPHOr0 IOoXNCa. ,(CxopocTs mo ermo-
WICHHIO K pPHPY“ Tax xe Me EMEOT CMLICAA,KaK ,Cepepo-
3alax OT CEBEPHOrO MOXMCA“.

910, xomeyno, He smaumr, YT0 pdhEp Boolge me cy-
mecteyer. Jbrp nam nymed. Heamsx passyommen Ja-
3HIeCKNf MMD Ha WIOMAPORGHHHIE FACTAQGH MATODEH ¥
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AICRTPAYECTBA, UPOCTPARCTBO MEKAY KOTOPHIMA JRMERO
peaxax cpoiicys. Ilpomemxyrousoe npocrpamcTBO, Kax o
caMM wacTHQH!, Takke obJazaer mgsecTHRIMH CBOH-
CTEAMH, JAfl OMHCAHHA ROTOPHIX B copeMenmofl dusmue
CIYRHT [JeSaf apMHA CUMBOXOB. JTH cBoiicTRa MM npH-~
IHUCHIBEEM ONpPOJCICHHOMY HOCHTeXIO-—phRpYy, TOIHO
TAK 36, Kag csoficTa 9ACTHE M HPHUHCHIBAEM MATODHE
n paexrpauecrsy. Momer Owirs, c%mococpam MOXA’KeTCa
BO3MOKHBIM TOBOPHTD IPOCTO O CBOHCTBAX, HE FOBOPR HU-
9ero 0 HX HOCHTEAE. Torja oxmaM yzapoM Gyaer moxom-
wedo ® ¢ MarepHeM u ¢ ppmpom. Ho p1o mwmcRoisRo
He OTHOCHTCA K X6Jy. :

B XIX crosermm ma pup CMOTpPeIH KaK Ha OIHH
u3 BHAOB Marepmm, ofxazampeft xaparepEnvm upm-
SRARAME MaTepHAAbHHIX TéX: Maccoif, TepiocTsw, ABH-
menmeM. Tpyaeo cragars, KOTA8 pTa TOYKA 3peHuds Ontaa
OXOHYATEJLHO OCTaBiema. B Amramm oma sazepmasach
A01bIIG, YeM HA KOHTHHEHTe, HO H TEM IEpecrald CuH-
TaTBHCA OPTojoKcassHOl egze 3a HeCEOALRO J€T A0 NOAB-
JCHHA TeOpEH OTHOCHTeIbROUTH. JOrmuecku paccymaas,
OT Hee OTKA3AANCH Y&eé Teé MHOrOYHCICHHEIG HCC1el0-
BaTeSH HPONIAOrO CTOXSTHA, RKOTOPE® PACCMATPABANE Ma-
TepHID KAK coﬁganne puxpeil, ysxom, BojonoporoB m
1. . b pdupe. Bupowes, Bpay 1m prH mCcaegoBATEIH
BCETJA PACCYRJAAN B I0CTATOYHOH Mepe Jormumo,

B macrosmee Bpema ofmempmuaro, uto phup He. as-
aAfeTCA BEAOM MaTepuH, a 00JagaeT COPEPMEHHO O0CO-
Op1ME csoeobpasaniMm cpolicTBaME, ROTOpHIE AOXKHEL
6uire obnapymenst Ha omsite. IIpA pToM, MOCKOABKY MBI
He CBAPANEI HUKAREMH NPEJCTABICHHAME O CYHOCTH
adupa, raropst Ob1 HE ObLAE PO3yABTATH OUITOB, OHH
HH B RooH Mepe He JOXXHBI HAC YARBAATH. EcrecTnenso,
4¥To QP JNHMIIEH XaPAKRTEPHEIX HPHIHAKOB MATepPHH—
MacChl M TBEPJOCTH, HO 3a¥0 OH obgagaer APyruME Xxa-
paKTepHMIME npusHakamMu. E¢in mo orHOmreHmMI0 k MaTe-
PRAILHOMY OReAHY MBI MOXAeM CKa3arsk, UTO JaHAAf 4a-
CTH{A ROASI, ROTOPAA HECROALKO CeKYHJ TOMYy Hazax
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AX0 mIACh ,,3X6Ch%, Temeps HAaXOAHTCA ,,TAM“, TO HO OT-
Homenwio ¥ Oreany pdupa yrsepixsemni Tamoro THHA
seaarp Heap3A. JaCTugM pdHpA Heab3s paCCHMATPHBATE
KGR WOCTOAHHO COXPAHAIIIHECH MHIHWBHXYYMBI,—COBpe-
MEHHAA HAYRa HOEA3HBAGT, UTO TAKYI0 KOHEENQHI0 HAAO
orbpocars. Cropocts nmo ormomemE® & pdupy onpeae-
JATH HEBOZMOEHO,—HEAbLAA CKA3aTh, ABHKETCA XA pdup
B proli RoMuEaTe R cesepHol mam iommoli creme. Jan Ma-
TepHaibHOr0 Okeana Takolf mompoc mmex 6br cysics, HO
OTCIOZ8 BOBCO He CJOJYeT, YTO OH HMeeT CMHICA B ZIA
HEeMaTepPHAILEOrO OReaHA Pdapa.

Cam mo cefe pdup, mam u pamsme, SaHEMaET OXBO
A3 OCHOBHHIX MecT B mamelf Temepemmelt cxeme Mupo-
szaman, Ho cropocts mo ormomenmio x pdupy moxoza
HA BEYHO YCROAn3aWgyo Mucrpmec Iappsce, m Jfin-
mrelin 3apasma HAC CBOMM CMeJHIM CHeOTHREIMOM:
»f He AyMaw, 49To6W TARAA JAHYHOCTH KOTA&-aAmGO
cymecTsoBaza‘“:

PEAABHO JAH ®NUTII- AKEPAABIOBO COKPAINEHHE?

Meus wacro cmpamwsaim, mueer Ju QHTY-Ameparb-
AOBO COKpagiesme MecTo B jelicrBETessmocTH. JTo ABIC-
age 6110 B3x0meHo B mepaoft raase ege A0 BRejeRHA
HieR OTHOCHTEALHOCTH, M, MomeT OniTh, Bme coBceM
ACHO, KaKOe MeCTO OHO 3aamMaeT B Toff momolt kompeun-
DEN TNPHPOAB, KAKYH xaeT peiaTmeusM. Ecrtecrsemmo,
yro:w mepeolt raame, rie g mMOAL30BaACA e[Ie TEPMHHO-
xormeit kaaccuveexoft ¢mamEn, zaa Toro urobst upo-
AGMOHCTPREPOBATE € HeZOCTATOYHOCTb, COZCPRHTCA PAA
yrBepmAeHUi, ROTOPEI6 COBEPIEHHO HHAYE BEILAAXEAH
6 B pexsrmBmcrcroft dm3smKe.

JeficTsATeAEHO 4B IPaBHABHO, YTO ABRAEYlgRiica crep-
/REHb COKPAIIAeTCA MO HANDABICHHI CBOSTO JBHMEHEA!
Ha pror mompoc EHe Tak Jerxo jAarhb mpocroi orser.
Mgee Eamercsa, 4TO HYMRHO ACAATH PA3SHIHE. MOmRAY
IpaBEISHHM B AeHCTBETCASHO NPABHAKHEIM, YTBeps ks
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AeHme, OTHOCNJeecd TOAbKO k Premmell PEAMMOCTH AB-
ZeHrg, Momer OnTL IpaBRALHEIM; yrepmAeEEe e, KO-
TO0poe He TOILRO NDAaBHILHO, HO H ceoTsercrayer bo-
aee ray6oroit cyrn aszenms, peficrerrexsmo mpasmasHO.

Bur  mpocuarpmsaere Gaxamc axgmomepmoro obme-
CTBRA ®M BHXATS, 9To ero ocBOEHol xammrax gocTETaer
rarot-ro gudpu. Ipasmarmo I pro? Komewwo, 310
3aCBHXGTCARCTBOBANO raaBEkiM Oyxrarrepom. Ho npa-
BHALEQ Xu pT0 B jeficTemvrexnmoctr? Ty Berser geamit
PAX BOUPOCOB: H 08 sHasenne rolt waw mmo¥ cratem
MOxeT OWTH OTINWHO OT SHAYeHHA, yxasamHOro B ba-
adaice. fl me roROp® O IPOCTO HEYSCTHHIX ROMITABMAX.
Cymecrayer BCecmacalgiee CAOREYKO-—, CEKPeTHEIe (hOn~
ast“; m Boobige rosops, yeM GosLIrEM yBameHHeM WOXR-~
syercs jammas xomuqumg, Te Gosrure ee Gaxanc oram-
userca or aelicrawreasmocrn. Ipomxo smpamascs, aTo
Ba3LIBAETCA (PHHAHCOBLIME on%punnm. OCAR xake
OTBEGIBLCR OT HCHOIB3OBAHHA 0alaECAa C JeABI0 CEpHLITH
Aeficreureanmoe moxomemme wemmell, my®mO npEIHATEH,
uro Gasamec mpexcraxsmer coGo0 He ovenms yxauHO®
cpexcrso jam onmcaHEd jeficreETe LHOCTH, TAK Kak ero
TASBHAR 3a7a9a COCTOHT B ToOM, wrobn Bee Onrxo cba-
JAHCHPOBANO, OCTAILHOO e ABIKCTCH BTOPOCTONERHEIM,

Ioasayxcs cueremoit NPOCTPANCTBOHROIO OTCYeTa, tha-
3EE JOJREH X0Th OTYET O RaRAOM MWAXAMETP® Npo-
CTpaBCTBa, T. €. cocTaBETh Oazame w caxancmpomars
ero. O0sruro 9T0 He mpejcTaBaser GOXBIHX 3aTpPyAHe-
reit. Ho gomycrmm, wro mameMy ¢83ERY NpEXOARTCA
BNETh Jed0 C JYCJOBOKOM, JBHEYIIHMCA CO CROPOCTHIO
260000 wxm/cex. Dror uwesomer obaagaer ObBITERIM
6-dyros pocrom. It 6 yros mpescTanamor .cobotk
asancEposamnnii Ranurax B Gasance. Ho ecam mexoguts
m3 Teroit ymdps, To bazamc me coligerca. Bexmumma
H3PACXOZOBAHHOIO LPOCTPANCTBA NOKAILIBACT, ITO pac-
CTOSHH® OT MAKYIIKH X0 NOXOWBHL CAIOI YeXO0BEEA
X0axHO pasaAThCE Beero 3 ¢yram. Ilopromy B Gaxamce
AXHHA TeaoBeXa ,cmEckmaerca’ xo 3 yros.



Drrg-Aaeparp 00 CORPAIOHH® B €CTH PTO CHMCKI~
/BAHEe XXBEL yi8 pexelt cOayamcmposanma. ¥ TRep&AeHue
0 COEpajjeHHH ABHKY[ETOCA CTePRHA HPABAXBHO, HO
056 XeHCTBHTXLHO NpABEARNO. JTO YTPEPHACHHE OTHO-
cETC Be E jelicrETeanmocTR (T. €, k abcoxwTHOMY)!,
p JEITh R TOM HaGMOJeREM, EOTOPH® UPOH3IBEASHH! B
nameit cmcreme orcgera. JXEEA OXROTO B TOro %e
HpeAMETA DASXHYHA B PASINUEbIX CHCTOMAX HPOCTDAH-
crsemaoro orcaera. Jam G-Qyrosoro wexoBexa oma Mo-
mer OnrTh pasma 3 ¢yram. Yrmepmaemue, 9TO XAHHR
Gricrpo ammmygerocs wexosexa pasma 3 (pyrawm, mpa-
BHILHO, HQ 0BG He phIpamaer cofom murakoro csolcrsa,
npHcygero zamuoMy vexonexy. Omo rosopmt TOABKO, TTG
HANIA CHCTOMA OTCYeTA TAKOWA, IT0 E Hell ero jxmma
panaa 3 ¢yran. Ecam Gur proro me Onixo y mac, To pro
amexo 6u meero » Eamofi-umlysp Apyroff cucreme or-
cgera.

Moxer GuTh, BaM HORAKETCH, ITO MBI XOLKHB H3IMe-
HETE CBOH MeTOX BEJGHEA CWOTA UPOCTPAHCTBR TAE,
7To65 PTOT CYeT HOUOCPBACTROHHO COOTBEYCTBOBAX Aok~
cTPETeIPHOCTR? ML roTOBM BHUIOXHHTH BAHIO JKOJEHHE.
Baaroxaps Muuroscromy 6nx malizen taxoit meros cue-
Ta, RoTopuli Bupamaer geltcrsmresnnnie (T. o. abeoxror~
Hele) QARTH K jaer DOaMOmEOCTH XobETHCE cOazamcm-
posamax. Ilpanga, ero Be Hy®HO TODONBTHCA UPHMEHATH
B obnpensolt mupmm, Tar xax pro cBaramcmpomamme
IPORIBOANTCA B FOTHPEXMEPHOM MEpe, :

7

PE3SIOME

Ipemxxe wem norpysursca B oOX8CTH YETHIPEX HIMe-
pennit, Gpocax egge pas maramz ma npoltgemmniit mamm

2 CobcTpennan sxmna (¢Tp. 34) ocraerca HeB3Mennoi, MeHgeTCR
Aume oTHOoCHTEIsHAX AxEuA, Mu! yme BRgeim, uTo IOX cioBOM
,,:mnu‘ obwmano noapuaynenejru EMCHHO HOCISAHAA, N, TOBODK
0 CORPAIICHRE XINELI CTEPENS, MK HNEIR B BRAY O6GnIamnii
CMBICA STOIO CIORA.
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nyrs. Mbt CTOXREYyaHCH C (pamTOM, HOH3BOCTHLIM RXaC-
caveckoll ¢usmEe,—c cymecrnosannem Gecumcaensoro
MHOKOCTBA COBEDINENHO PABRONDABHBIX CHCTOM Ipo-
CTPauCTBERHOr0 orcyera. Oxa3zaiocs, YTO BMECTO pac-
CTOARUA, MATHUTROH cmaml, ycxopewms m T. 3., XoTOpHe
IO KIACCHYECKBM UPOACTABICHHAM XOAKHE Gnrts ompe-
ACNOHHBIME H OXHOIHATHEIMH, CY{IeCTBYOT PasAMIHEIO
paccToOMERA X T. X., COOTBETCTBYONEAS PASIHTHEIM CH-
cremMaM oTcuers, xam Bhifopa Memay RoTopmHMEm HeT
HERAROTO KPHTePEA. JTO SATPyAHEAHe MLL PASpEITHJIRE
namGoxee mpocTetM cmocoboM: mu orlpocmim Ty MuicHs,
YT0 OAHA M3 CHOTEM OTCI6Ta UPABHALHA, & OCTAALHAG
npescrasaswor cofolt Toanmo cypporaTs, W mpEEsM HX
scex en bloc. Tammm ofpasom Mr: wpmugum, sro pac-
CTOAHRG, MATHETHAA CHXA, JCKODOHE® ¥ T. X. OTHOCHS
TEABHBI, N0X06H0, HApUMED, NENPARICRNID B CEOPOCTH;
OTHOCHTeALBOCTS KOTOPHIX (Biia HMSBECTHA M pamnLme:
B ocmoBHOM PTO He MeHMeT CTPYXTYypH Hameil &namm;
HYMHO TOALEO OTKA3ATHCH OT HWOEOTOPKX IpeAHOX0mxe-
mufi @ NMOXYAANEHIX Aonyygenmil, KOTOPH® KaCamTCA BHL-
DieyIOMAHYTHX BONHYHE M KOTOPHS® OCHOBHIBAXACH HA
fipezeraBxenEn o6 ®x aGcouwrmocrn. B wacrmocTH TA-
ko Samom mpmpoxni, xoTopmll ERaxercx mpocTHM XM
yaobuniy gia aOCOMOTHHIX BeANYHH, MOKET ORa3ATHCA
COBEPIIEHHO HENPHMOEHMHM K OTHOCHTOABNAIM BOIHIH*
Ham ® norpebyer coormercTsemmoro menpasyemus. Xors
cAMa CTPYRTYpa (ESHEE OCTAIACH B OCHOBHOM HE3a-
TPORYTOH, JekaIgEe B ee OCHOBG KOHQORJMH IpeTepHesn
paznkaibHLie B3MenenEs. Msl gasexo yuLma or crapoi
TOYKH 3peRusA, Tpebymeil mecTpoenEs MexaHmYecKEX
Mozexelt xaa Beex msaemmit npmpoxn. Jame paccrosmme
MeRAy ABYMA TOURAME He gpxsercd abcomormmim =
oxsogaavasM,. Orrocurexsrocys 06nrano ynorpebGasemuix
B (H3EKe BeAWUHH 3acTapifer HAC HTTH IAyG&e M IO-
DeTaTeCA HaliTH sexamggyw Boa HEME 86CONOTHYIO CXeMY.
Teasro TOTAR MK CMOXOM YBHAESS MED B ére HCTHHHOM
NePCHeKTHBe,
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Izaza I BPEMA

BPEMA KOPOJEBCKOH OBCEPBATOPHE

Mu¢ muorga mpmxozar B roxosy, wro 6uzo 6nr wa-
Tepecko ngoc ATH RECRYCCHI) MORAY AMPERTOPOM
Kopoasscxo pearoprs, ¢ oxuoli cropoEm, ® xOTH
6 mpod. Beprcomom—c apyrofi, mo Bompocy o mpm-
poxe ppemenw. ABTODHTET ?oq:. Beprcoma mo promy
Bompocy mmpoxo masecrem. ( apyrofi cropomss, w am-
pexrop Kopoaescxolk ofcepraropmm, ma obasammocTa
KOTOPOIO JORHT OUPOJCJCHHS BPOMEHER AIA HYRJ Ha-
melt moscegmenmoft mWIHE, TOMe, BOpPOATRO, HMOET
IPBACTABAGHEE O TOM, UTO OMY NPHXOZHTCA HIMEPHTH.
Cnop mempy mamum Gnx 6m ocobemmo awbomsrren xer
20 masag, 20 TOr0 Rax MEPOROS PACHpOCTpaHeRme mpeil
Diimmrreitna ‘» m3pecrroit Mepe cbamsmao mx. Io peeit
BEDOATHOCTH B CHOpe BHEBNAEC, On peszme pasmo-
riacmf, DpEYeM cxopecmas mobexa, momaxyi, ocrazacs
Out 32 -prrocodom. Jormgeckm 2o0Ra3aB, UTO npes-
cresrouns gupexropa HKopoaencroit obeepsaropma o
BpeMEHH HO BHAGPRHBAIOT KpETHEHM, npod. Bepreosm,
HaBepHO®, BBIEYA ORI WACH H DoCNeMEA HA 1083, OT-
xoxmgnil coraacao ppemennm, H3MeperroMy Koposescrol
obGcepraTopuel. ‘

Kagum 6n1 mm 6s130 mpems de jure, mpema Kopo-
aesceoit obcepmaropmm ects BpeMa de facto. Prmm
BPeMEHEM MM INOAb3yeMCA Bo Beex obxacTax ¢u3mkm.
CyigecreoBaE@e €r0 OCHOBHIBACTCA HO HAa JOTHYECKHX
AoBoAaX, a Ba vem~-10 6ozee CHIRROM—HA Hemocpea-
creennoit gesecoobpasmocta. VM mponmrnyra Bea TEaEE
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rxaccmyeckoit ¢uzuxu. Croso ,Bpema“ 8 Qm3mEe o3Ha-
saer Bpema Koposesckolt obcepparopmm. Bam, na-
BEPHO, M3BOCTHO, ITO COTXACHO TEOPHH 5ﬂmm\eﬁna Bpe-
Mf ¥ IPOCTPARCTEO CBASAHEI APYr ¢ APYTOM HECKOABKO
crpanmniM 06pasoM. J2a HAUHHAKIIEro PTO BCErAa AB-
AfeTCR EamHeM nperkHosems. Om rosopar: , 9710 He-
Bo3MoxA0. fl mcemm ¢ubpamm cspoero cymecrsa wys-
CTBYyI0, UTO NPHPOAR BPEMEHH COBOPIICHHO OTAWYHA
oT npHpoxst mpocrpancrsa. Memay mmMm meanaa ycra-
BopETh HaKaxol cassn“. Ha pro ampexrop Kopoaescroit
oficepsaTopur copyprreREO cnoxof:o OTBERAET: ,ITO
%ie HEBOSMOMEO, A YCTAHOBEL CBASh MeXAy HEME®,
Aoroasro, prav Bce xomveno. Ecxm gmperrop Koposes-
croif 06CepBATOPHE YCTARGRHX CBE3L MemXy IPOCTpaH-
CTBOM H BDPEMEHEM, TO PTA CBA3L JOLEHA HOCIYXHTH
pynaanenToM scell Homoit (Qpmsmxm.

34ech MsL BCTPOTEETCA C ABYMA HO CYTH JeJa pag-
JrIEEIME Bogpocams. Ilepsumii sompoc: rRaropa mCTHE-
Has npapoia epesenn? Bropof sompoc: raxosa HcTmE-
HRA NPHpPOXa TOH BeXHIHHLI, KOTOpDAd HOY BHAOM Bpe-
MEHH HIpaeT BechMA CYJIECTPEHHY® pOXb B KJACCH-
geckod (pmsmre? JoAroieTER® TeOPOTEYOCKEE H PHCUE-
pPEMERTAIbHEI HCCAGAOBAHHA NPHBEIM k 06bexrEHERHIO
Beex HafifemnniX QusuKod pegyinTaroB B OjHY crpodnyn
cxemy, KoTopas B ofmeM Osecrame ompaBjaaa cebs.
3Jnavenne Bpemenm Koposesckoit obcepsaropmm co-
CTOHT B TOM, YTO OHO ABAGETCHA WACTHIO AToi CxeMbl,
kar Gl ee peMerTHPYOMM MaTepHaXOM. JTO 3HATE-
HRe HECROJHR0O HE yMAJIHTCA, €CAH BHECEHTH, 4TO Bpe-
uwn Kopoaesckofi oGcepaaTopmE He coBceM yA0BJIETBO-
pser TeM CyY0O'LeRTHBHKIM HPOACTaBACHHAAM O BPEMERH,
KOTOpEI® KOPEHATCA B HameM coamammu. Mit cumraem
mopToMy Goaee BamHHM BTOpOH H3 BEIIEYHOMAHYTHIX
BOIIPOCOB.

SaMerEM, OAHARO, 9TO Teopma Dimmrreiina me TOALEO
A8eT OTBeT HA Bropoil Bompoc, obmapymmmad, UTO ¢u-
3MYEeCKO® BpeME HEPAPHBHO CBS3AHO ¢ HPOCTPAHCTBOM,
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HO A8T BO3MORHOCTH pasofparsca B mepBOM BOmpOCe.
CymecTsyer Tarad BOSHIMHA, O KOTOpodl AOopesaTHBECT-
CKad (mImma HEIEr0 He 3IHaXa. B KoTopai Goxzee me-
IOCPOACTBOHHO COOTBOTCTBYeT HameMy cy(rexruBHOMY
npejcTapsenm> 0 ppemenn. OBa Hagnmaercs cobcersen-
HHM BpeMEHON BAM HWHTEPBAIOM H KOpeHHBIM ofpasom
orxmgaerca OT cobcreemmoro mpocrpamcTea. Sl moxmo-
CTEI NOAACPEEBAND yoqmuﬁ BaMH BO HMA 3ApPABOTO
CMBICAa OPOTECT NPOTHB CMEINOHEE IPOCTPAHCIBA CO
ppevened. IlpocTpamcree m BpeMA—pPTO ABE COBEpMIEH-
HO pazimgnnie Bega. Ho oOnrymas maprmma Tpexmep-
HOr0 NPOCTPAHCTBA, CYNIECTBYOIFero BO BpOMeHS,
ecTh HEYARUHAR TONLITKA BLIABETH p1o pasamame. Hazo
POPHYTBCH K AOBCTROHEOMY YeTHIDOXMOPHOMY MEDY H
IONLITATECA IOCTPOHTH Or0 Tak, 4robnt obmapymmaacs
pa3HEgA MeEJy IpOCTPAHCTBOM B Bpemesem. llpm prom
BOCKpecaeT moarh 3afuiroe cybnexrmBHOe BpeMs, H OKa-
AKB@ETCH, YTO OHO Hrpaer Goismyw poass B abcoxwrmoit
cYeMe IPHPOAH.

MommTaemca npexze Bcero BHACHHTH, noTeuy ¢u-
SHY6CKO® BpeMA Re COBIRZROT C HEIOCPeACTBEHHO BOC-
HPHEAMAEMbIM HAMHA BpeMOHeM.

My npanuchBac BpeMeHR -ONDeeICBHES cpoficTsa
¥ paCcCMATPHBAGM MX HIOYTH K2k QKCHOMEI, XOTS OHH
HO HOATBEPEAUITCA HUKAKAME HONOCPeACTBOHHBIME Ha-
6aogenmmmn. Bozbmem xora Onr caexyiopguft mpumep.
Mu canraem, 4T0 ecam ABa EX0BEKE BCTPETHAECH ABAX-
Abl, TO UPOMEKYTOK BPOMOHH MeXAy BCTpeyamm 6nrx
OzuWHAKOB Axn Hux obomx, zame ecam Kro-EmCyzs n3
HHX ycmeX AOCTHYL 096Hb orXaxemmofl Touru Bresemmoil
M BePHYTHCA OTTYAA.

Ho rakolt prcmepuMenT NpOAeIATs HEBOIMORHO, OT-
permreé Bul. IlpaBmanEo, pTO JemMT BHE BCAKOTO ONELITA.
Ho Toraa 3aveM me cchlaaThCA HA moncopmenmsll ommrT
B HPOTHBOBGC TEOPHH, KOTOPAH OTPH[aeT BHINEYIOMA-
myroe yrsepmaenme? M Bce me Gossmmmcrso Gyxer
C YBEPeHHOCTHIO SAMBAATH, 9T0 PTO YTBePEXCHHO Ipa-
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pAAbHO. J10 DOasmuEACTBO cocraBamzo cebe mpescras-
JeHNe O BPEMEHH Kak O 9eM-TO BOYHO TERY[HEM BHe
Hac B jJaxke me xaer cebe Tpyia mpomepHTh, BEepHO AN
PTO C TOYRH 3peHuA Hammx (paETacTmvecrEx Hab.xioge-
unfi Hag BpeMeHeM.

Xora MM u He MOKEM HpOJEJaTh NyTEIECTBHA B
orjasennsie obyacrm Bcexennoii, HayRa maM xaer BO3-
MOKHOCTH OHpejeHTh, KAKHM 00pa’joM MEHAETCA CKO-
pocTh ATOMAWX K APYTEX (H3MIECKHX NMPOLECCOB IPH
nepexoAe OT COCTQAHHA IMOKOA K OBICTpOMY XBHM:KEHMIO.
Meui 3maem, 410 BCé (PM3HYECKH® IPOUECCH IPOMCXOAAT
y ABHRYNEerocs dWeaoseka MejaeHuee (coobpazmo mpe-
senn Kopoaescroit obcepsaropum), 9em y moxoaggerocs.
B prom ser Hmuero ocobemmo garagownoro. M Teopma
M PKCIEPUMEHT IIOKA3LIBAIOT, ITO MACCA, T. €. HHOPTHOCTH
MaTepHH, PacTeéT NPH BO3pacTanum e cropocrm. Ecre-
CTBEHEBIM Ke CA6JCTBHOM YBeXWYOHHA HHEPIHY ABAACTCH
3aMejaeHme BCeX IPORCXOXAIIWX upogeccos. Takmm
obpagom ¢ waero ¢prsmyeckoil TOURE 3penns ABpKYHEH-
CA YeIOBER JKHBOT MejieHHee, 4deM morommuiica. Ero
OHMEI DHUTAHHA ¥ YCTal1OCTH, Gmerpora pearmposanms
Ha BHEITHE® pa3ipamkeHHE, Pa3BHTHE TeJa OT MOXOAGCTH
A0 CTAapocTH, Te MaTepMaibHbIe IpPOJecCH B MO3ry,
KOTOPHI® TAK NJH MHAYE HTPAIOT POJb B BO3HEKHOBEHHK
Meiciell n YYBCTB, THEAHUOG 92CO0B B XKHJETHOM KapMaHe-—
BCO 3TO 3aMexiseTcA B ompejeresHoM ormomenma. Ilpm
ogenn Goxpmoit cxopocrim xsmRenHA nOROmEmicH Hu-
AUBEAYYM momer xoctuyb 70 fer B TO Bpema, Kax
ABMORymgeMycs mcrmosguTcA Beero 1 rog. Ero ammernra
XBaTHAO0 Bcero TOoAbkO Ha 365 3aprpakos, ofegoB ® T. 1.;
MEICANTe bHAA PaboTa ero MHTeIIEKTa, CKOBAHHOIO Mej-
jeHHo paboraomam mMosrom, Morza ObiTe mpoaexama 3a
1 rox semnoit musrn. 06 proMm cemzeresscTRYyeT H Goxee
rounbiii HayIEbIll HHECTpyMeHT—ero yackl.

Hcxoxzs m3a TOro rpyboro mpejCTaBICHHA O BPOMEHH,
KOTOP0@ KROPEHATCA B HAIIOM CORHAHHH (4 TOJHKO MCXOAA
M3 Hero, ¥ MOKHO YTBepKJIaTh, UTO BpeMA He CBAIAHO
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¢ DpPOCTPAHCTBOM), HYXKHO SARANYHTH, UTO HANIH ABa
nabaiogaTen NpomBAR l‘pa:umm NpOMERYTEH BPEMEHH
memxy mepeoi B propolt cmoefl merpeuei.

Ceslaxa ma cyfbexTHBHO® BpeMA OCAORHAETCA TM
¢axToM, ITO B CIET €r0 JErRKO MOTYT BEPacThCA OMHGKE,
»JAA8 OXHOTO BpeMa OemHT, XXX APYIOro HWAeT IIaroM,
AX TPETHEro CEadeT, & JA4 YOTBEPTOTO COBCOM CTORT
Ba Mecre“. Komewno, & He mMeZ B BHAY PTH YHCTO
RHAHBHAyaxbHbi® ocobemmocTn. BoobGme a me ocobemmo
OXOTHO BOCIOAB3OBAXCE TARHM HECOBEPIICHHBIM CYeT-
YHEOM BpeMeHE, Kax Hame cyOnexrmsHoe wyscrso. Ho
A foameR Guix OTPETHTH EPHTEKY, KoTophtlf amerampopax
E TOMy, WTO OH 9YBCTBYeT ,BCEMH %lﬁpaxn cBOero
cymecTsa®, m yRasaTh €My, WT0 OCHOBOH @TOrO 4WyBCTBA
ABIACTCA BpeMd, NPORETO AaHHBIM cyOneEToM, KO-
TOpOE, KAk Mb! BHAOAH, AXA OXHOTO UCJOBEER MOMeT
pasuaTecs 70 ropam, a xag zpyroro—oxmoMy roxy. Or-
CYeT ,,IPORETONO BPeMEEH MOXHO BeCTH OoJee Hayw-
HEIM ¢noco(OM—IpH HOCPEACTP® TaCoB, CALXYOAX 34
AQHEBIM Cy0BeKTOM, HHEDIHA EOTOPHX MEHJETCA B
3aBHCHMOCTH 0T ero cmopocts. Ho cjexars pro ,mpo-
RHTOC BpeMa® OoOIEenpHHATHM He NPeACTABAROTCH BO3-
MOEHHEIM. B camom zexe, xoTa Ramzomy wesomexy Gsiio
651 ya0bmo mMers cBO® cobCTBONEOE BpOMA, B TOYHOCTH
NpONOpPEACHaIsHOe NPOKRHTOMY HM BPeMEHH, pTo {bnlio
6o BechmMa Hey200BO € TOURH 3penHZ BHARYA €My
saropanud. Ilopromy-ro Koposenckam obcepmaropms m
seipaboTasa Bceobgiyo. cmcTeMy oTcueTa BpeMeHm, We
COBCEM COBNRAAIIYI0 C BpeMeHeM, NPOMHTHIM KAmALIM
AapHbIM geaoBeroM. Corascmo profi cucreme pexmwHEA
IPOMEMYTEA BPEMeHH He 3aBUCHT OT TOro, karmM obpa-
30M XPATANCA 38 PTO BpeMA paccMaTpuBaeMuli mpeamer.
Ilpapza, Tamoff orcUeTr BpeMEHH HECKOJLKO HEBHINOZEH
ANf HAIIET0 BOIBPATHBIIETOCA NyTemIeCTRERHHEA, KOTO-
poro npugerca caarars 70-IeTHHM, XOTA 1O BCeM BHAHA~
MOCTAM OH fyjer mOX0x Ha MJajeH(a, efIe He BEIIEIMEro
u3 mexenor. Ho Ha DTy ReprYBy OH jo./keH mofiTh BO
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uMa obggero 6sara. Ha mparrmxe maM He IpUX0jETCS
HMOTh Jedd C O0YeHL GOHICTPO ABERYIIHMHACH JIDJBMH,
HO 3aTO MM BCTpedaeMCH ¢ HeImeno MwajEMuCH aTOMAMN
M PICKTPOHAMH, T4R UTO BOUNpPOC O Brbope Memjy cob-
cTBeHEOH# B pceobmmeif crcreMofi orcuera BpoMenn mueeT
60axpoe npaETHYECKO® 3HAUCHHE.

Tarum 0bpagom, roBopa o ¢ugnyeckoM ppeMennm (. €.
o Bpemern Ropoaepcrodi ofecepsaTopmn), MOKHO yrBep-
®WAaTh, UTO NPOMORYTOE MeMXAY JByMS BCTPedaMH
OJHAAKOB Xaa OQOMX BCTpEUaO)guICA, HE38BRCHMO OT
TOIO0, COTAACYeTCH A PTO € (PARTHICCRHM ONBITOM WJH
HeT. JIMEHHO §TO CHCTeMATHYECROS OTKiOReHHe ¢u3m-
YeCKOTO BPEMEHM OT HeNOCPejCTBOHHO Habamaaemoro m
BEIBiBaeT 00bejUHGHRe BPEMEHH C IPOCTPAHCTBOM (KO-
T0pO® IPH TOYHOM COBNAJCHEH (HIHIECKOT0 BpeMEHM
¢ BenocpescTseHno HabxwzaeMbrM bs1g0 Gni, pasymeercs,
HeBOAMOXEB0). PH3Wueckoe mpems, mopobHo upocrpan-
CTBY, €°Th CBOSI'0 POAA CHCTeMAa OTCYETA, B KOTOpoi MK
pacnoxaraem cobmres BEenmzero mwpa. Paccmorpuu Te-
neps, Kag (QaKTHYeCKH Eacnoxararomx cobmrag B m;poO-
CTpAHCTBeHHO-BpeMeHHOH cacreme orcgera. Tar xan
TAKHX CHCTEM becTHcAengoe MHOReCTBO, TO 8 Oyay Axs
OUPOAeAeHHOCTH TOBOPHTDL O PacmOlOmeHHH COObiTmii B
Moefi cmcreme orcwers.

PACHOJOKEHMAE COBBITAH

Pac. 1 nmpeacranasmer pax coburrmil, obosmawermbix
RpPY/XE&MH, MPaBHAbEOe PACIOJOKEHHe KOTODPHIX elje He
ycramosreno. Mos 3agava 3aga0veeTCA B TOM, 4TOGHI
BaitTH MecTO Kamaoro cobKITHA B Moell mpocTpaHCTREEHO-
spemennoit cmcreme orcaera. Cpeam prux cobsrrmit a
Mory cefiuac ke BRIJCJHTH M OTMETHTS 'cobmTH® 3z8Ch-
Tenepv, 1. e. 10, KOTOpPO® NPOBCXOAET B proil KOMHAaTe
p zaaEbifi MomeaT. Ocraapubie co0slTHA HaxoxarcA Ha
M3BECTHEIX PacCTOAREAX OT Jjech-Tenepn, npmaem aTH
PACCTOAAEA DASHATCA HE TOJHRO IO BeJRAYHHO, HO H



no THIY. liacrb cobnitalt BpRHBAJSGERHT TOMY, 9Te A
nasuai0 Il powegmun, gacts OTHOCHTCR K Bypywexy,
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HagoHO[ 9TaCTh IPOHCXOXHT rye-8B6yzs B Karae B.l61!
» Hepy—s Yaasennviz or MeHA HPOCTPAHCTBOHEO 00~
agemaz. Ha AsnmoM gepreske MOBHO n306pageTs TOALKO
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GAHO H3MEepEHHE MPOCTPABCTPA, BTOPOS HANPABAOHO mep-
NOHAMKYANPHO WepTekYy, TPeThe Ke KamAmd xo.xmen
CTApPATHCA MLICAGHRO cebe mpexcraBHTH.
epefiaem rTemeps k Goaee Toumoli cxeme pacmoxo-
menua coburait. IIpemxe BCero HYXHO yCTREOBHTE,
Kar0® MecTo Ha weprexme 3anmMaw H cam. Taxas mocra-
HOBR@ BONPOCR OTAGeT PrOQEHTPH3IMOM, HO HYMHO IOM-
HHTH, 9TO AEX0 NPOHCXOJMT B Moell cHCreMe oOTCYera,
rxe BCe BOPTHTCE BOKpYr Memd. B mel & umen Bmx
CBOEN0 poja wersipexmepHoro wepsz (pmc. 2). B camom
Aeje, A MMeW JOBOALHQ SHAYHTOALHYI0 IPOTARMEEHOCTH
B cropory Hpoweswezo u, sozmomno, B cropony Bysy-
We20 H CPABHETEILHO Heloabmyly NIPOTMREHEHOCTS B
cropory ¥ gaxennwiz o6racred mpocrpamcrss. B xamwsrii
MOMEHT BpeMEHR A copmajaw ¢ cobrrrmeM 3Jzecv-Teneps.
Habamoxaa yup ¢ irossn spennn 3zeco-Teneps, n puxy
peasii pax apyrax cobmrmfl. DTo HarazEmBaeT MeHA
Ha Muicab, 970 B AaEEmfl BocmpmEEMaeMuli MHO0 Mo-
MEHT BPOMEGHH HPOBCXOJAT H aApyrme cobprrusm, T. e.
10, 410 Teneps me orpammyeno TouRoit 3zecs-Temepy.
Mcxozs m3 proro, s NpoBoiKY wepes Map cobnrruii ce-
wenue Temepd m NoMealw Ha HeM BCe T@ HPOHCXOJH-
HBG¢ B Ppa3AMTHRIX MecTax NpOCTpaHCTBa COGBITHA,
roropute z celluac BExy. Iloaywawmeecs ceuwenme a
HASEIBAK) MOMEHTOM BpEMEHH HIH ,MFHOBGHHHIM CO-
cronpyeM mupa“, Sl pacmoaararo ma Temeps re coburrus,
ROTODBI® MHE KaMyTCA NPOHCXOAAIQHMH Temepbk.
Tagmm merogom pacmoromemms cobrrruli B mpocrpan-
CTBeHHO-BpeMenHOH cxeMe moassosaamcs A0 1667 1.,
xorga Bmeperie Opr1a obmapysmema ero HecocToATeAb-
gocrs. B prom roxy acrpomom Pemep orkpei, uTO
BHAEMO® TENEeph BOBCE HE NPOMCXOZHT B MomeHT Teneps
(umade ropopA, ¥TO pacupocTpaHeHme cpera Tpebyer
ppeMeHn). JI0 Tex mOp MH CMEIIHBAJYH XBa COBEpPINCHHO
pazamaasix coburraa: 1) mepromauassmoe cobsrrme, mpo-
HCXOASIIee TAe-TO BO BHEmHeM MHpe, m 2) Hame Boc-
upuaree proro coburrua. Bropoe M3 mEX mpouexozwT
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3aecv-Teneps, meproe xe ma 3pech, mu Temeps. Tammu
obpasoM onrIT o6HapysHBaeT TOJBEO TE, NPOHCXOAAHS
Teneps cobrtna, KoTOpEie maxozarch 3xeck. Orcioza
moxu0 Obixo Gm sakaoumrs, wrTo BOOOmE HEEAKOrO
Mrgosensoro cocrosnns Mupa Temeps, xpoMe cobuirax
3aecv-Teneps, ne cymecrayer. OQamaxo smamm oueHb
NPHBHIKAH K INOHATHI0O MIHOBEHHOTO COCTOAHHA MuUpa
H Be 3ax0TelM orkasarsca or mero. I, geficrsmreasmo,
STO NOHATHO MOXKeT NPHHECTH OoJLIIYI0 MOAB3Y, ecAH
TOAbKO HE PACCMATPHBATH €ro RAE HEYTO CBEpPXBHECcTe-
creennoe. [lopromy Ha vepreme Oniia ocTaBieHA JMHHL
Teneps, mo CTOPORAM €€ HPOBEAGHH! AB6 HOBHIC JHHHH
Bugumoe Tenepb, na ROTOPHIX HOMEIERIOTCA BUAUMEIE B
AaumEniit  momemr cobriraa. Koramrenmc ’Zma MeRAY
upameiMe Bugumoe Temneps m npamoit Teneps ects
CROPOCTH €BOTA.

akuM o6pasoM korga s BHEY, 9TO B onpejexenHoit
ugcTm Beeaemnofl mpomcxozmr Kaxoe-gElYAn cobnrme,
HANPHMEp BOSHEEHOBeHH® HOBOH 3Be3fnI, & mOMeyIaio ero
Ha JeEu0 Buguxoe Teneps. 3ateM, smasm mapaxiarc
arofi 3Besjgn @ WpOH3BEAA HEROTODEI® BHLIYHCICHHS, N
onpezexsio, uTo Mos smEmg Temeps NMpPOXOAMT, CERKOM,
ma 300 xer Gamme ro Mme, Wem pro cobmrme (300 me
aer ma3sj, suAms Tenepr mpoxojmia gepes CamMo ATO
coborrme). (i moMomEI0 PTOTO MeTOZAa A MOTYy pacmpe-
Aeautsh pce cobnirna no auamn Tenepb, T. €. MO Mruo-
BEHHLIM COCTOABHAM MHDA, H IOCTPOHTH CHCTOMY BPOMOH-
HOr0 OTcuera Aas sHemHero Mmpa. Koraa pra 3azaua
6yser 3akomueHa, BCHOMOrareibHste JwEAM Bugunoe
Teneps moryr 6uiTh CTOPTH € YepTeRA.

Hrax, Mpt paccmorpean, kakaM obpagom A pacmoxaram
cobritaa, obparumca remeps K Bam. Ipemae Bcero maxo
ompejeAHTh Bamre Mecro Ha weprexe (pume. 3). Hpumex,
4TO B HaXOARIMCH Ha Apyro# smesje, ckopocts xoropoit
OTJBYHA OT CKOPOCTH 3eMam, HO KOTOpag W jamHmiit Mo-
MeHT HpoXoAHT Kak pa3 muMo Jeman. Taxmm obpasom
A pasAydeH C BaMH B mpomtoM # B Oyxymewm, o 0oba
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My HBXOZAMCA B TOUEe J3ech-Tenepp (EKak m300pameHo
ma ueprese). O6a mur mabawgaex Mup c sroit ToarM m,
ROBEYHO, BHAMM Kaxxoe cofnrme ozmospemenno. Ilpasja,
6aarozapa TOMY, 9TO BAITH PA3AUIHLIE CROPOCTH BHI3LI-
BRIOT pasiuyHbIe AomnAep-pPderThl, PETH~AREPaIHLAOBEI
COXpAIEeHHA M T. J., MbI BOCHPHHHMAEM aTH colBiTHA
no-pasEoMy. To, 9TO BH BOCUPHHEMBET® RAK KpacHbIil
EBAJpaT, MHE MOMET Ka3arThCA 36JCHLIM NPAMOYrOAb-
HEKOM H T. I {Ia pTO# HOYBE y HAC MOTYT BOIHHEHYTEH
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Aejopasymenda. Ho rem me Memee Mur Bce e Habamo-
xaeM OxHE ¥ Te xe cobnires, m Mom ammmm Bugumozo
Teneps B TOYHOCTH COBHAjAl0T ¢ Bammmm, Hcxoxa ma
ATEX AWEMiE, BEI MOMeTe IyTeM BhTHCIeBREH onpeae’nT,
9epe3 EaxHe coOmTHA npoxoxAT Bama JuEHA Tenepo.
Ona norasana Ha pmc. 3.

IHogemy :xe, mecmorps Ha TO, 9T0 Bugumoe Teneps
0ZEBAK0BO0 Jaa Hac obomx, Bama sumua Teneps He com-
nazeer ¢ Moe#i? Dro obmacmaerca TeM, IT0 B mMamm
BRIYACICHHEA BXOAHT HEIOCPSACTBERHO H3MEpAEMAA BOIH-
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JEHA—CEOpOCTh cBeTa. Ecrecrsemmo, wro xampuilt u3
HAC HCXOART H3 POSyABTATOR CBORX E3Mepemmil; mpmuen
BCJOACTBRG (PUTY-AMOpAILAOBEIX coxpamgenuii m T. 2.
80BCB me 00A3aTeALHO OXBAATH COBNAZOHAS PTAX PO3yab-
Tarop. Kax pro mw crpammo, cxopocTs cmera Bce e
oKasnBaeTCA XiA wac ofomx oxmHaxosolt W pasmoilt
299796 nmm/cex. Jlox pTHM ERARYQIUMCH COTAACHEM
KPOETCA, OAHAKO, DPASHOTAACHE, TAK KAK BHI CYNTAETE,
aro pra gudpa zaeT CROPOCTH CBETA IO OTHOIMEHHIO
‘& pamell maanere, £ e PACCMATDHBAN ©¢ K2k CKOPOCTH
€BOTA WO OTHOMOHHEN K %eu.m 1, Tagam obpasoM Hamrk
BRIYNCIGHNA H6 CXOAATCE ApyT C ApYroM, W Bama
auarg Teaeps moxyasercs oramumolt or Moefl.

Ecam 61 M ZPEUBCMBAIE MrHOBEHHLIM COCTORNHAM
MHpPA K8R0e-TQ CAMOCTOATeAbHO® O(/beRTHBHOe SHAUEHWe,
10 na profi mouse Mexxy mamu BosHRK 6u1 mepagpemmEMuit

enop.

lfne noxasaxoch Omx cmemmmm, 910 Bn1 Oepere pax
coburraft ma npasolk cropome uweprema, xoTophle yme
npoman, m pax coburrnlt ma aesolt cropome, Eoropue
®Ie Eé HacCTYmwAH, H FOBOPHTO, YTO ORR COOTBETCTBYKOT
cocToREMD BeeXemuolf B gammn® Momest. Bai 6nt Tarxe
n3z0BaIHCh ‘Hax Moel cxewolfl pacnoxomemms cobmrmil.
Mur mmsorga Gut He cMoram n;m-m R COrZamesuio.
IipaBxa, ne vepreme mog Junng 1emepd suraggut Goxee
ecrecrsenoll, yex Bama, HO 9T0 00BACHAETCH TOM, UTO
geprex& jesax 1. Bw 61, xomeuno, mpopesH cBo0 JAuEED
Tenepv mepnenguxyxapuo paureit awanm.

i HemocpescTReHRO H3MepgeMas CEOPOCTH CBETA €CTh, CTPOIO
rosops, cpesHes 3HATCHAS CROPOCTH CBeTA MO ABYM npAMo Hpo-
TEBODOJOKERIM Haupassexsam. CxopocTs ixe cBeTa IO OfHOMY
H)OpaBIeHH MOmeT OLITS m3wepeHa TOILRO mocie yCTamoBJe-
uns xaEni Teneps O HOTOMY CAYA HE MORET CAVESETE AIA HX
yeragonienad. Iloprony zx2 mposegenun asnuil Toneps meobxo-
JAUNO BBECTH OHPeAeJOHHO® XOnNyJjeHEEe, H PTH JEHAH ABIAIOTCA
B u3pecTHo#t mMepe ycioBubiwa, OOGKYHO mpeamozaraeTca, ITO
CX0pocTh cBeTa (HO OTHOMEHHI K HA6i0JaTeld) MO XBYM Hpo-
THBOIOXOXKHLIM BANPARICENSM OAZHANOBA,
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Ecan xe npmears, ur0 numm Tenepsb CyTh mpocro
EOOpAHBATHBI® OcH (H0f00HO MepHImasaM H HApALIeAsM
HA JeMie), MPOBOACHHBIC Uepe3 MHUD, AIX TO10 Urolnt
6u1x0 acmee BHAHO pacmosozmenme cobuirmil, To Beammif
nosox Axs cmopa ormaxaer. Bompoc o Tox, mpasmanso
HAH HOOPIBHIPHO UPOBOAGHN BTH JMHEM, HE HMeeT
CMBICIA,~—DPeYs MOKeT HTTH JMb 0 TOM, HACKOALEO
onr yxoGHbr. MrHoBemHEIe COCTOSHMA MHpa HE HMENT
HEKAKOTO peassHOro 3padenma B abcoaormoft crpyxrype
scesennolf. Ond'caymar Toaix0 zam geaeli moobpamae-
Moro pacupegesenus coburrait. Jo cux no&m HpPHBEIKIH
cyarath MHp (B er0 AJATeIHHOCTH) kKak Obl paccroemmen
Ha CBOE MIrHOBeHENIe cocrosnma -Ho mabawzaresw na
Apyrofl 3me3aje STH CAOH EAKYTCH NIDOXOAMJEME 1O
apyroxy manpasienmio. Hopromy peaismnill MexamusM
(PE3HIECKOT0 MEDPA CTAaHeT 314 HAC ropasio aAcHee, ecam
ME 0cBOGOZHMCA OT PTOr0 MHICIOHHOrO DPaCCAAHBAHMA.
XoTa pToT MEXAHHSM H NOKAXETCA RAM Ra DEPBEHIX HOpax
CTPamHEIN, OH, 0 CYTH AeXA, SHAUHTEILHO HpOMe, TeM
HAIIE NpeXE#e Npejicrasiendad. To, 4ro ma nepsmii
BIrASX KQWETCH UPOCTHIM, MOMeT OHITh B jeficTBETEMH-
HOCTH OYeHb CAOEHEIM, B Haobopor. M mpmsrikin Ba-
6x107aTH CBHHED B BHA® ROTJAOT, DHOIOry me RamercH
6osece mpocrofft mepajpejammas CBMHLA, DO BHAY KO-
Topoili MOXHO ompejeadTh X0 ee mH3HeHEMX (ymmpail.

ABCOJAIOTHOE DPOIEAIEE H BY AYIOEE

IlocrapaemMca Temeps cTarh Ha 86COXIOTHYD TOURY
spenni. Aas proro HyZHO crépers mce auEEHEM Tenepo,
a TAKAKE BAMy B MON JMHEH (IOCKOARKY MBI YXKe He
npanucrisaem cebe cymecreemmoit poam Bo Bcexemmoif).
Ocraores T0apR0 ammeH Busumozo Tenepb. I™H aunAnn
SBAAIOTCA a6COAOTHEIME, NOCKOALEY OHH OFHHSKOBHI XA
scex Hab.moxarexelt, maxoxagmuxcs B Touke 3zecv-Teneps.
Ham weprezm mpexcrasiger coboll T04bK0 ceweRme MHpa
(wa meM mexsaraer ABYX msmepeHnit). B wactHocTR yroa,
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obpasosanmnll aummamu Bujumoe Teneps, ecrs B aeil-
CTBHTEABHOCTH KOHYC; TOYHEe, eCidM NPOAOAKHTL ATY
anEEw B Byzywee—pvoitnoRt xomye, 1. e. meYTO moO-
aobmoe mecoummmM wacax (pEc. 4). Cosoxymmocrs prEx
HeCOIHLIX 9acoB (IPOBOAGHHHX Wepe3s BCe TOUKH MHDS,
paccMaTpuBaeMile Xak TOukE Jeco-Tenepr) m xapakre-
pHsyer aGCOLWTHY HPOCTPEECTBERHO-BPEMONHYI0 CTPYR-
Typy wups. Kamauil xomyc mpescraBiger cobow nax
6 ,,cTP0a“ Beesemnoii,
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Puc. 4.

Bpemsa ofuumo pHcywT B BEje cTapmEa ¢ Eocolt w
necotnnivn gacenn. Temepsr MuI yxe He jaeM exy ABH-
raTh MHpOBNe MrEOpemma csoelt xocoli, Ho monpemmemy
ocraBiseM y Hero mecoumue uacel. Ilockoasky pru me-
COYHME WACH ABAMOTCA abcoJwTHMME, obpasymwigse ux
KORYCH orpaumamsaoT obaacre Abcomornozo Byzywezo
n Abcoxroinozo Hpowejwezo (10 OTHOMEEEW R CO-
65t 326ch-Teneps). Memay pravu ofsacTaME JomHT
ramaoobpasnes melirparsnan soma, roTopas (abcoswrno)
re spigerca mE Oyaymum ER npomesmmEM.

Yacro rosopar, 90 TEOpPHA OTHOCHTOJLHOCTR Uepe-
BOpaYMBAeT BEW3 roxosodl m Gyiymsee ®. mpomrexmee.
Bro cosepmenno He Bepro. Ho B DporEBOmOXOXEHOCTD
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oTHocuTespHOMY Oyaymemy m mpomreymeMy, abcosoTHOE
6ysymee m abcomornoe mpomegmee pa3szeseEBl He 02~
ol Toipko Oecmomednmo yskoit mnoxocoli macrosmgero,
a gexofi obaactsw. Jry weliTpaipmyw obsacts MoOmEO
6s110 651 mazmate A6coxromumm Hacmoawum, Ho 7 He
HBAAKCH CTOPONEWROM PTOre TepMmma. l'opaspo Goinme
agecs moxxozmr TepMuH Abcoriommno YVaarennoe. Mur
yanuroxuau suaan Teneps, ® B HameM abcoaworEoM
MYpe Hacromjee cBOAUTCA X oauol Toure 3xecv-Teneps.

Ioaomenne, tozzamimeeca 6.1arozapa CyIIeCTBOBAHHIO
aToil HeliTpaspHOH 30HBI, MOKHO NOACHHTEH CJXeXYIOLIHM
BoOGpakaemuy mpumepom. JomycruM, 910 Bsl Baiobaentt
B 0iuy u3 obnrareasmmy Henryna m nossgyerecsr s3amm-
HOCTBI0 C €0 CTOPOBEI. TamecTs pasiyRH XId Bac He-
CROIBKO cMArdmiacs Onl, ecam Gpr Be1 MoOraM B Rakoii-
rafyas, xora 6x enegrarsnoe Bnbpanamit MoMenT BpeMe-
Hn crazate cebe: ,Bor cefivac oma Aymaer ofo mme®.
K necwacTeio, HaM OPRIMAGCH OTKA3ATHCHA OT NOHATHA
Tenepo. Abcodomnozo Teneps me cymecTsyeT—cymie-
CTBYIOT TOJBKO PA3AMYHEIe OTHOCHTeALHbIe 1enepbn, co-
OTBETCTBYIO[IHE CHCTEMAM OTCYeTa pasJuuabix Habiioza-
Texeil ¥ 3anossaioniae BC0 HeHTpAABHEYI0 30HY, MHEpHHA
koropoit y Henryma aoctmraer 8 wacos. B cmay proit
OTHOCHTeXbHOCTH Bamrelt Bosaw6aennoil mpunrioces 6b
Aymarh o pac 8 wacos mozpaa. '

Axa campix Gossmux paccrosnmit ma Jemae mmpuna
pefirpasbroff 3omm me mpesmumaer aecarod  xoam
CeKYHAHI, TAR 4YT0 X0 3emHuIX cofmrmit e cepnesmo
He sarparmpaerca. KpoMe Toro, Hame YTBepkJieHHe, ITO
abcooTHOE MacToAyIee CBOAATCA K TO4Re 3zech-Teneps,
CHpPaBeAIMBO TOABRO JAR MTHOBEHHEIX (TOMEUHEIX) CO-
Omrrti. HabxoxaemMme 3xe maMm B JefCTBHTEILHOCTH
cobnTAA BCErAa HMEKT H3BECTHYH KOHETHYI0 NpPOAOI-
mATeabHOCTh. Ecau pra npojoaEATE RHOCTE MPEBHINIACT
mupray melirpassnoit 3omn, To Bce cobmiTHe B peaoM
MORHO CYHMTATh Npoucxoxamum abcoxormo Tenepos.
C proit Tourm 3pewms ,coBpeMemHOCTE® €OGHITHA €CTL
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®ak Obr 7Tems, orpackBaeMas WM Ha IPOCTPAHCTRO,
npAYeM weM NPOXOAMHTOAbHee cobmTme, TeM Xaibime
MPOCTHPAETCA PTA TEHD. /

Ho mepe Toro xar cropecTs Marepmm npebiEmaercs
£ CEODOCTH CBETA, MACCA 60 CTPOMHTCH R GOCROHETHOCTA.
IlopToMy mpMZATH MATePHMAILHOMY TeXy cxogoc'm 6oan-
WYy, 9eM CKOPOCTH CBeTa, HEBOIMOMXKEHO. PTO caejyer
#3 EAaCCHYOCKHX 38EOHOB (PH3HKH; HOMEMO Toro, (harT
BO3pRCTAHMA MACCHl CO CEOPOCYhI0 OHLX ycramomiem Ba
geaoM psaxe omuros. B abcomormOoM . MEpe (QopMy.m-
POBER PTOr0 3AKOHA CBOAHICA E TOMY, 9TO MATCPHAAL-
Haft 9acTHQ B3 TOYER JAecv-Tenepb MOROT JBHIATHCH
TOALKO no uanpapaeHEs & AbGcomornomy Gyaywemy
(s8R H caexoaso omuAaTs). Oma He MomeT TONACTD
8 mefirpaspayo Somy. Iorpammemeif romyc xaparre-
pRsyer ABHXEHHe CBETOBOTNO JIy¥a HIE Boobme Tesa,
AsEAmymgeroca co cropocrs® csera. Ilockoasry —Mu
BCerja CBASAHE! C MOTOPHAILHBIMH TEASMH, MKl NOCTOAH-
HO cTspemcx & Ab6coarornomy Gysyweny.

Cobrrrne B Abcomwommuon Byxywem me scerza (T. e.
abcoarorao) mpocrpascreenso yxaxemo or mee. HaG.no-
aaTexs w3 TOURE Jxecv-Teneps momer jocTHus a06ero
u3 prax cobsiradl, Tax Kax yAx proro Tpebyerca cROpOCTH
MenbInas, YoM ¢ropocTs cseta. Ilo orromenu K cucTeMe
oTcuUeTa PTOrO0 EHabAWZaTers Xanmoe coburme Oyser ma-
xozmreca 33ech. Coburrelt me B melirpaxsmofft aome Hu
oxEE HabarozaTess He MOmeT ZOCTHYL, HOCKOABRY AAN
proro Tpebyerca mexoctTEmEMO Doabmmag CROPOCTE. PTH
CcOORITHE HO BAXOZATCHE J46ch HE XAR OXHOrO HAbIW0Aa~
Teas (B3 TowEE J3gech-Temepv), CAGAOBETOILHO, OHH
abcoaoTHO yXaMeHHI OT Hac.

ABCOJIOTHOE PA3JIHYHE MERAY HOFOCTPAHCTBOM
. H BPEMEBEM

Hrax, msr pasgexman mup ma Abcoxomnos Hpouea-
wee B Byayuwee, ¢ oasoit croponst, m Abcoaromno ¥ aa-
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aennoe—c Apyroli. TeM campiM MHI ycranoBHAM dymAa-
MOHTAILHOE DAIFHIHe MOMIY BpeMeHeM H IIPOCTpPaH-
CTBOM, EOTOpPO® He 3aBHCHT OT Bhfopa cmcreMst mpo-
CTPAHCTBEHHOrG 0TCYeTa B NPOABAACTCH CYQIeCTBOBARHEM
BPENeHRO-NOJ00NKX U DmpOCTPAHCTBEHMRO-HOAOCHHX HEH-
TopBasos. Cobmrma Mmoryr OmTE paspesemst Hau
BpeMenno-noxobmnM (T. e. JemaguM B abcomoTHO
mpomesmeM HAK GyAymeM) HAH NPOCTPRHCTBEHHO-NO-
x06ubIM (T. e. JemaguM B aGcoaoTHO yrarzetimom) HH-
réppasod. IlepsNie 3amMoaNAT KOEYCH NpomFeFmero w
6yxymgero, sropuie—uefitpassayw sony. Oum abeomorno
OTA@AeEB! XpPYr Or Apyra amausuMm Bugumoe Temepw,
npeacraBasogumE cobow kax 6m crRox abcoxwramoft
cTpyRTypst Mupa. ViMenno B pTOM JXemMT XOpEHH pas-
ARYHE MOXAY BpeMeéHeM H HpPOCTPABCTBONM, Halith Ko-
TOpsill OXA3AA0CH BOIMOXHHIM, TOAHLKO OTRA3ABIIECH OT
OTORECTRAICHER DPEMEHH C HCEYCCTBeHHHLIMH JHHHAMH
Tenepy.

fl xouy obparaTs Bame BHEMAEMe H2 CYIECTBOHHYX
PasSHEOY MeXAY TEM, K8k MEl BOCIIPRHHMAEM BPOMEHHYIO
H HPOCTPAHCTBEHHYH NpPOTAMEHHOCTh. Kak yme Onuxo
yEA38HO BHIIE, HAM NyTh BAeT B abcoxmrmoe 6”%-
gee, T. €. 96pe3 HOCAOFOBATEALHOCTH BpeMeHH0-1ox0b-
Bnx gHTepBaios. Hemocpescrrennoe me Bocmpmarde mo-
CA60BRTENLHOCTH NPOCTPAHCTREENO-NOX00HLIX  mATED-
BAJXOB JIN HAC HOBO3MOKHO, DOCKOISKY OHO moTpebonaio
6bi apmmeHEE €O CEROpOCTHI Goapmeo, weM CEOpOCTD
csera, Bce Bamm cpefenmA 0 MPOCTPARCTBEHHO-TOLOOHbIX
BETepBaiax, n0x06uo Boobie mozanimmmenmy Goapmmn-
CTBY HAMMX CBejeHNWH O PHeIIHeM MEpe, NOAYYeHb
ROCBeHHLIM LIyTEM, T. €. HYTeM CP3BRHCHHA W HHTEpHupe-
TARHM OIyiuenull, NOIyYaeMHX HAIMAMH OpPraHaMu
gyscrs. TaROro :xe poxa KOCBEHHEI® CBEJCHHA MBI
HoAyYaeM B O BPeMEHHO-MOJOORKIX HHTEpBaXaX MERAY
coburruamm premmero mupa. Ho, mommEmo proro, Moy
HENOCPEeACTBEHHO BOCHPHHHMA®M ¥ NPORHTHIS, HAMW
caMnve BpeMenno-noxobusre wurepsassl. Ilopromy mno-
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HATHe O BPeMEHH HMEETCA B HAUIEM MO3IIY H HE3ABHCAMO
OT AeSTeABHOCTH BHemMEAMX opramos uyscrs. Horaa &
3AKPLIBAY rAasa ® crapamch yraybursca B cebs, «
BOCIPEHEMAK CBOM YAHTOIBROCTE, A He CBOW I P O-
TAXeHHOCT)H. XapakTepHHM IPHIHAKOM BPEMEHHE HB-
A46TCA ero CYIJeCTBOBAHH® ,BHYTPH Hac“, a He TOABKO
B COOWTHAX BHemEEr0 MRPA; NPOCTPAHCTBO iKeé MAI
PCErja BOCHPHHHMEEM. KK HOYTO JOAAyiee BRe HAC.

YETHIPRXMEPHBIN MAP

A pe 3maw, cogmaeTe AW BH, ITO BCO HAMM IOCIEAHEE
pPaccymAeHES OTHOCHICK IO CYTH Aesa K deTHpexMep-
HOMY MEpY. YerBeproe HM3MEPEHH® He UPHILIOCH A8He
CllegRaALHEO0 BBOAMTH,~—OHO OHA0 y:e Haiugo, Kak
TOALKO MBI HAYAXE TOBOPHTE 0 cOOMTEaAX. B camom
gexe, cobWTER mpeacTaBas®T cool0 geTHIpexMepmyio
NOCAEJOBATOALHOCTh, XKOTOPYH) MORHO AIHTH HA MACTH
praoM cunocofoB: ma Hpasne N JAemEle, HA HepejHEe X
3ajHMe, HA BepxEHe H HEXHEe, HR Ooxee moszEMe H
Gozee pamnwe. B mORATHE uYeTBePTOro M3MEPEeHHMA HOT
HETero Tpyauoro; Goxee Toro, pacmozomenme cobsirmii
soobge MomHO mpejcTaBETh cebe ToxsKo B WermHpex
H3MOpEHHAX. JaTPYAHOHHA HAYHEAIOTCA TOXPKO IPH
xaxpHeitmem passaTHE pTOH MBICAH, TAR EaK B HAC
4ypespwuafino rayboxo yropeEHaACh WpHBHIYEA AEAHTH
poch MEp cobprrmil HA TpexmepHEe CedeHHA-MTHOBOHMI
Kak HEYTro OTAAYHOE OT OCTAAIBHKIX TpeXx B3Mepenmil.
Orcioaa sognuEIa 06bIYHAA KapTHHA TpeXMepHOro MHpa,
YHOCHMOTO HOTOKOM BpeMeHH. JTO BBIAeJeHHE OZHOLU
M3 yerhipex E3Mepenmit me Obi1o xmmeso wsmectHOro
cmebicaa,—8 prot rpyboit ¢opme mm BoCEpEBEMaeM
parT AeliCTBHTOALHOrO pA3AATHA MEXAY BPeMEeHRO-IO-
XOOHEIME H NPOCTPAHCTBONHO-UOJ00HEIME HHTEPBANAME.
Boime 6uix0 moEasaHo, KaK pTO Pa3AHUHe MOKHO BHIpa-
3uth Gozee ToumO. BoobGpaskaemoe cesemme Tenepn or-
Ae1AeT OJHO H3MEPeHEe OT OCTAaXLHBIX Tpex; abcowT-
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HEI6 #6 KOHYCH NpPOTHO CBASEBAIT APYT € JZpyrox
BCe YOTHp® HIMODEBHA 1,

Mzl DpEBHKJE NPeACTABASTE cobe veloBeRa Hega-
sHECEMO OT ero pesreapEoctd. Korza m maobpazma Ceba
HR PHC. 2, PAM NUKA32I0CH CTPAHHLIM, UTO A BEINTAD
cIAa cBoe eTcro B crapocth. Ho mpescraBienme o we-
x08exe Ge3 mpomroro m Gyaymero rak me aberpaxrmo,
FaR IIpejCTaBacHE® O <exopexe bes BmyTpemHocreif.
Abcrpaxkpgum mmorya OmBaor HOZE3HBI; B YACTHOCTH HO-
HATHE vexopera {e3s pHyrpenHocrell (r. e. momarws Io-
BePXHOCTH) MHPORO umcuoan3yercs reomerpneft. lo
Bcerja HyEHO OTAHYATH abcrpaxgum or JeHdcremrexs-
HOCTH. ,,‘lerpipexmepusiif gepsn, 0 ROTOPOM XOBOPHTCA
B pToff raame, MHOTUM, HABEPHO, MOKAZAXCA Yy&KacHO ab-
crpakTrEIM, B zeffcTBRTEABHOCTH e PTO MOMATHE COBCOM
ge abcrpakrmo, a mpocro mempmenrano. Haebopor, ab-
cTpakgmeil ABIAETCH TPEXMEPHO® CEYGHH® PTOTO ePBR
(1. e. yeaoner B gammmit mMomenr). A Tak RarR CeueHHA
MORHO XPOBOJZHTb IO DASHYHLIM HANDABICHHAM, TO
Axa pasamennx nabarojaresolt abcrparmpomamme gaer
HeOXHHAROBLIE POIYARTATH. JTY pasuagy xamamil ma-
61104aT0Ab NMPUIHCHIBAGT g)nm~mepa.xbnony coxpaige-
muo. Taxmm obpazom meabcrparTHEIM #BISeTCA TOABKO
Jea0BeK, obsazaropruil MpOTAEEHHOCTHIO BO BpeMEHH.

IlonsrRe uernipexmepHOre Mmpa Oniio B pTolf CBASH
suepsnie Bpejeno MummkopckmM. Jfiemrelin o6mapymma
OTHOCMTeAbROCTE OORIYRO ynoTpefamomuxca B (usHke
peawynn; Munkopcknit me mokazas, K4k MOKHO CHOBaA
moayInTE aGcomornoe myrem Goaee rayGororo mecaeao-
BAHHA YOTHIPDEXMODHOr0 HPOHCXOXACHHA PTHX BOAHYHH.

1 Macmrab ga pnc. 4 RE16pan 74w, yto B 1 cex. cooTReTCTRVET
105000 xx. Ecam moas3zoBaThes 6oxee ofpigmbin mMacmrabom
(gampemep 1 cex, Ba ApJ3), To xaaum Budumoro Teneps ciexa-
0TCH NMOYTH TOPH3ORTAIbHbIME, OTCl0Ya MOHATH), mOYEMy Ko-
gyCsl, CR43LIBAIONE BCO YeThIpe MaMepeHAd, ofbLiuEo mpHOL-
MAlOT 32 DJI0CKNe TeweHHA, pasxyelsropime HX.
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CROPOCTD CBETA

Xaparrepnof qeérroﬁ TEOPRH OTHOCHTCALHOCTH, BO3-
6yampmeit Goasmo#t mmrepec y ¢uiocodos, msaserca
ageo.nomoc'rn cROpOCTH cBera. Boobme rosopsa, Bcaaa
cropocts OrmocHrestHa. [oBOpa, 9T0 Aammam CrOpOCT®
pasaa 40 xm/cex, 4 poamen HenpemeREO XobaBaTs:
»A0 OTHOMEHHI0 K JeMie“, AR ,0 OTHOMEHHI) K
- Aprrypy", BaE 0O OTHOMEHH® B KaRoMy-HmbYAn zpyromy
rexy orciera. Be3 Tamoro a06aBaeHEA MO® YyTBepikae-
HHE He HMEeT HHEAKOTo cwnicxa. Korga e pedn maer
o cropocts:B 299798 xm/cex, TO NcARme IOACHEHHA
CTAHOBATCH RILMIIHEME, JTA CKOPOCTS OJHR H Ta Xe
mo orsomenmw & xoboil sse3je mam wacrage MarepmEm.

Jdoraats cserosolf cErHaa HeBOaMOmMHO,—XK8K OnI OnI-
CTpO BEL HH ABAI8AHCH, OR GVAeT YA9a8TECA OT BaC ¢
neusmenHoft cropoctsio 299796 m/cex. Ilpmpoja nmpm-
HOCHT HAM 3X6Ch JMOCTOKO® pazouapopanwe. Bozsmenm
CHOBA HAIIEr0 SHAKOMOro Hafamzareas €o CROpOCTHIO
260000 xm/cex m momzeM ero BXOTOHKY 28 CBETOBEIM
cargazoM. C Hameft mourE 3pemma cmer %y;e'r obromaTs
scero Ha 40000 wmm/cex; oxmaro xas camoro =mabuio-
aarean zexo 6yaer obcromrs mmawe. Baarogaps coxpa-
gienmio ero Macmraba ® 3aMeJICHEI X0Aa 9acos, Ramanil
HAIl EHIOMeTpP bOyA6T XJA HEro COOTBETCTBOBATH MO~
KH20MeTPY, RaRXaR Bama cexyBia—2 cexynzan. Hopromy
COTXaCHO ero H3MEDOHHAM CEOpocTh cpeTa byser pasma
150000 mm/cex éno-namemy: ,75 xx B 2 cer.). [Jaaee,
OH jexaeT OmMORy B CHAEXDOHHM3AQHH TeX Yacos, Ko-
TOPHME OH MEDHT CBOX CEOPOCTh (Haj0 HOMEHATH, 9TO
ero zasEA Temeps oramuma or mameil). B pesyanrare
ceeTopoif cHrmaa Gyaer eMy KajaTbcA yAQAAIOEAMCA CQ
cropoctaso 300000 xa/cex. Taxum obpasoM co csoelt
cobcrsennoli Tourm 3pemas wam uabaioxaress OyAer
fesHazexHO OTCTABATE OT CBETA, TAER Kag 0aarojaps
HIMCHOHHAM B H3MEPHTeABHMX NpE(opax om EREQE
He cMOomeT OOHApYMATE cBO¢ HpHOAMEEHH® K




3ameTnm, 9TO PTO YCKOJH3AHHE CBETOBOTO CHFHAMA
copepmienHo HOe NOXOXe HR ofIeH3secTHOE YCROAL3amme
paxyrn.

Otu paccymienEs B mapectTHOHl Mepe obnacEamT ab-
COMOTHOCTH CROPOCTH CBETA, KOTOPAR ¢ HePBOTO B3rAfAa
COBepIIGHHO HemOHATHA. Botee rxyGoroe ee obmnacme-
HEe B ciexyopem. Mu yxe rosopman, aro ammms Bu-
Aumoe Tenepv, COOTRETCTBYOIIAA ABHRGHMIO CBETOBOIO
CHrEaja, 6cTh Kak On cTBOX Beelt cTpyrTypm Beesemnolf.
Ocofenrocts crqpocta B 299796 xm/cex saraogaerca
B TOM, YTO OHA COBNAJHOT € PTHM MHDOBMM CTPOIOM.
UYernipexmepusie 9opBH, H306pamampue MaTepHAXLHNHIE
Teia, MPOHEKAMT YePe3 PTOT CTBOA B EoHYC Oyaymero.
Hx pacnosomenme Hy:®HO, (?asyueemn, OTHOCHTh K
ramoll-10 cucreme orcuera. Useropoff me cHrmax maer
BAOAL CAMOTO CTBOJA, H IOTOMY ABHAGHHe €ro MOMKHO
OLHCATh M HE3aBECHMO OT BHIGOpa CEHCTEMHL OTCUeTa.

Muposolt crsoa xapaxrepmsyerca wumcxom 299796
xm/cex. IlpopessiaomuM ero IO Pa3iMYHKIM HAXpPaB-
JeHHEAM ,YePBOTOYMEAM" COOTBOTCTBYIOT ApYyrHe SHCIA.
Bece omm 3asmcaT OT BRIGOpA WPOCTPAHCTBEHHO-BPEMEH-
molt cHcreMsr oTcwera; TOXBEO IHCI0, XapaKTepH3YWOLee
CTBOX, OJHHAKOBO AAA BCOX CHCTeM OTCYeTa. JTo, pasy-
MeeTCs, H6 cayualiHOCTH, HO A He AyMaw, 9robm o01-
coaa moxno Gnizo caexats kaxme-aHbGYAL ocobenmo ray-
6oxae askziOTeHMA, EpoMe, momaxyd, TOro, 9ro Hamm
UIMEDEHHA NOCTPOSHEl PAaJRONASHHO H JANT BOFMOK-
.HOCTh OGHADYRMTh He TOXBKO Cxydalimnie, HO M OCHOB-
HEIe JePTHI crggm%pm BCeJenHOMH,

Cropocrs 299796 xm/cex, oaunaroBaE A3 BCEX CH-
cTeM oTcYera, ofnYHO HOCHT Ha3RANHe CROPOCTH CBeTa.
Ho ee smauemme ropazzo mupe—npr Taroff cxopoctw
Macca MaTepmalbHOTO Texa Bo3pacraeT Xo Oeckomes-
HOCTH, XJHHA €ro COKPAIJaeTCA 0 HYAA, YacCHl OCTaHa-
saupatorca. G profi ckopocThio Mur BeTpedaemca B awboit
npobaeme, jaxe m He mveed HHRAKOr0 OTHOmMEHHA
K PacnpoCTPaHEHHIO CBeTa.
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C mayumoi Towxm spemus ¢arr abcororHocTR CHO-
poctr ceera mpexcrasaser Goxnmoft marepec. C dmao-
cofcroil e TOYRE 3PeHHA PTOT HATEpPEC 62.:: o MoeMmy
MHERHI0, B 3HaYATOAbHOH Mepe mpeypesmyewm. AbGcoxroT-
HaA CRKOPOCTh CBET& B HAYK® OPBHAYAET TOALRO TO, UTO
ATA CEOPOCTH BHIPAKACTCA OXHHM H TeM e YHCAOM B
pasiHYHLIX CHCTEMAX OTCYeTA. JTEM WHCTO YCAOBHBIM
obcrosTexsCTBOM HAYRR NOZYePREBAET YHHBEDCAABHOO
BHAYCHHE CKOpOCTH cBoTal.

Ecar me romopETs He 0 pesyabTarax H3Mepemmil, a
o Bripamaemofli wmm gelicreETeasEOCTH, TO Hy®HO CHa-
3aTH, 9TO EaK ,CTBOJA®, TAK H ,9OpBOTOTHMHM (T. e.
MATePHAIBHLIE YACTHIIHI) MPeACTaBANIOT coGow abcoxor-
HbI® NPH3HAKE NEDPOBOTO Zepena. Pazamga 3jeCh TOILKO
T, WTO CTBOX HMeeT CYNJeCTBeHHO® N YHHBOPCAJBHOU,
a veproToumHa—cayuaiigoe sHaweHme.

YacT0 BOIHHEAIT HOAODAIYMEHHA H IO BOHPOCY CyIe-
CTBOBAHEA BePXHET0 mpejesa cropocTH. Hean3a crasars,
9T0 CROPOCTH Heé MOXer NpessicETE 299796 xm/cex.
B camou zese, mpeacrasum cebe, Eanpmmep, HpomerTOp,
mocwaawmufl napazzessmuit mydox ayweit ma paccros-
HEO 0T JeMaHm X0 'ilem;yna. Ecax proT NpOMeRTOp HAYEET
BpaIIAaTECA CO CROpOCTRIO x0TA 611 ozBOTrO oObOpOTR B
MEBYTY, TO OTZazeHENMY Romegy myuxa Gyzer AsETaTHCA
IO KpyTy €O CROpPOCTHIO, HA MHONO mpepnmmaojge#t cko-
pOCTh CBETA. JTOT HPHMED HBASGTCH XAPAKTOPHHLIM AR
mamel NpHBRIYEE €O33aBaTh BOOGDAMAEMEI® CROPOCTH,
CBA3HIBAA MexAy ¢006010 Mmurcxemdo pag cobmmui, Ee
RAXOJAIIUICA WO CylmeCTBy B mpamoli mpmummmolfl cea3m
ApYyr ¢ ApyroM. YTBep:EAGHEE TEODHH OTHOCHYEIHHOCTH
K aTEM cRopoctAM He otmocHrcA. OHO roBopHT TOABLEO,
4r0 HH MAaTepHA, HE PHEPru A, HE poobige wro-
an6o, Moryjgee CIyXRETh B RaYeCTBe CHTRaks, HE

1 B cmeremaz orcyera, ynorpebisemuix obygeit Teopmed orTHo-
curexngocT (ri 1V), cRopocTn cBeTa Ee NPHNOMCHIBACTCA WO-
CTOSHEOE SBAYEHWE, XOTHE OHA H LPOAOIRACT CIYRHTH IApAKTEp-
HBIM NPUSHAKOM CTBOIA CTPYRTYRH! Boexemsod.
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moxeT zBETaTBCA OBICTpES, TeM co cropocThw 299 796
xx/cek, oTHecemHO#i K paccwmorpemmmiM B profl raase
HpOCTPAHCTBEHHO-BPEMEOHHEIM CHCTEMAM OTCYera.

CxopocTs CcBeta B MATEDHHM MOMKET HpDE H3BECTHEIX
o6crosTespeTax (EMEHHO NpH aHOMaibEof Amcmepcunm)
NpeBRICHTs pTO 3Havenne. Ho xag proro cmer joameH
npofita uepe3s masecrmsift caolf marepum m Br3BATHL B
MOJERYIAX ' PeIOHAHCHLI® XOsebamma, propmuHce H3ay-
YeHHe KOTOPHIX J BHISHIBAGT YREXHWOHH® CROPOCTH pac-
npocrpanenna. Taxam obpasom xias nosygenms ckopocra,
npessimasomedi 299 796 xm/cex, tpebywrca mamecrrnie
RpeABAPHTOJbHB® NIPHTOTOBIGHHS, W IOTOMY OHA HO
MOMeT CAYARHTH JAf CHIHAIH3APOBAHHEA.

Cymecraosaume BepxEero mpejera CEOPOCTH CHIHA-
AWARDOBAHHA HMeeT Oosbmioe 3mavemme. Biaroxaps ey
MBI MOMEM IIOChLIATL CHTHAIHl TOABKO B Abcomomnoc
Byaywee. Bosmomuocts coobigars o cobsrrmax, mpomc-
xozagax 3aecv-Teneps, B mefiTpaibEyld 30By OpEBesa
6e1 ® upessmvalino crpamRrIM mociezcTBAAM (ecAm OCTa-
BATHCA HR NO0YB6 NPHAQWINA OTHOCHTEALHOCTH M HE BhLi-
aeaars ocobo Tolt wacTm welitpaasmolt somer, Kyza Moryr
6nre nepesanmm curmaam). Hampnwmep, mam como3mEx
cerogaa Mor 6 IOXYYHTH M CEFOAHA #e NOCJATH HaM
ofpatno Te coobgeHEs, KOTOpHI® MBI XOMEHKI Obtam
0L eMy mHOCAATE TOABRO 3ABTPA.

OrpamHvens#e CEOPOCTH pPaCHIpPOCTPAHGHHA CHIHAJOB
HpejOXpaHfeT HAC OT TOr0 CMOIIGHHA NPOMIeAINero C
GyAymEM, B KOTOPOM YaCTO0 HECHPABEAIHBO YIPOEAKT
Teopuro Jitamrelina. Ha mepemit B3rass cymecrsoramwe
BEPXHEr0 IpejeAs AXA CROPOCTH CHTHAIM3NDOBARHA K4~
MeTCA HHYOM He OUPABJAHHRIM KanpHIOM NPHPOXGL.
Xogercs Bo wro 6p1 TO HE craso Haitrm wro-EEGyAL
zexarogiee Goanme, wem 299796 wm/cex. Byayum xe

1 ITocieanas orosopra HeobxoAHMA, TAR K&R, RANPHEMED, B Ci-
CTeMe 0TCHETR, ROTOpPAd Bpalgaercs BMecre ¢ Jemiel, 3neasnui
xAmALIY AeHL ONHCHIBAIOT KPYrm ¢ rpoMajHBIMH CKOPOCTAMIS,
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Bripakeno B abcomormodt dopme (1. o. B dopme memoa-
MOKHOCTH CHTHAXMSHPOBAHHA BX04L IPOCTPAHCTBEHHO-
00X00HMIX EHTEpBAIOB), PTO YTBEDPEACHHe Cpa3y NpH-
obperacr pagmomasnmmii cmuicx. Cyglecreosamse cH-~
rEAJR €O CKOPOCTHI pacupocrpamenEa Goavuiefi, wem
CEOpOCTh CBeTd, Xo7d Ont Ha 1 xM/cex, crepio Gur pa3-
AMYHO MeXAYy NPOCIPAHCTROM H BPEMEHEM, KOTODOE, Kag
ME Bce TROpA0 ybemgemni, 30a4%HO OmTH yuremo Bo
scsgoll Teopmm.

OPARTAYECKHE OPAMEHEHWSA

Sazaweft macrosmmx Jexpuil spaserca raaeEmM 06-
pa3oM HE3J0OMEHNO OCHOBHWX maelt moBmix. Teopmil, a He
MX UPAKTRYECKEX npamenemuit. Opxmako paccmorperme
OAHHX TOAbLKO (PyHARMEETRILHMX ROHgenguil Momer Bhi-
asats smewarzerme, Oyaro mHoBaa (msmea B 3HaWHTENH-
woffi mepe ,mwmcar B BO3Ayxe“. JTo.HE B Kakoli Mepe
#¢ pepHO. B wecTHOCTH, TOOPHA DTHOCHTOALHOCTH c;gmn'r
ﬁaﬁom OpYAHENM B [6I0OM pije (QUINUCCEHX HpPobaem.

CMOTy IPEBECTE 3J6Ch JHIIb ABE COBCEM PIeMeH-
TapENX NpoGueMI, WA KOTOPHX Jalexo me B XoxHof
Mepe BHABARGTCA MOIIHAX CHIR T€IPHER OTHOCHTOANL-
HOCTH ERK OPYAHE HAYTHOr0 HCCAGXOBAHHA.

1. Yacro yxaampazoch, 9TO JBHREHHE 3BE3X AONKHO
MiI0-XOMAXY SAMEAASTHCA BCAGACTBRO DeaKpwl HX CO06-
cTBeHROro maryhemma. B caMom jzexe, mpm ABHRCHRH
SBe3AN NEOTHOCTE €e HHA CUOPeAH yBeXHIHBACTCH,
a csaam ymembmaercA. baarogapa promy Bopmmmaer m3-
OnTOX xABIERHA H3IIYIOHMA HA UEPEAHION CTOPOHY
aue3AL, T. €. MOABAAETCA CHAS, CTPOMARAACK OCTAHOBHETE
3803y. dror phderr zoamen Ooix 6 oxascimarh Goan-
moe BANAHEG HA gsmmeHMe BeGecHEx Tea. B wacTmHocTH
6zarozaps eMmy crapmie SBesan ZOXEHN Ontam 6b1 B
cpeaHeM JBMYSTHCA MOJJeHHOe, JeM Moxoxne. Oxmaxo
Bab10j6eHEA He NOATBEPRAAWT PTOTO BHIBOAA.

BosamRamgee 3aTPYAHOHH® JETK0 pa3pemaeIca Teo-
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preft oTHOCHTEaRmOCTH, CoTaacHo EoTopolft ,mperpamge-
HHEe ABHKECHHA" BOOOYIe He HMEOT CMBICAS. ¥ MOHBIICHHO
€KOPOCTH IO OTHOmEHHWI K ojHoff cmcreMe orcuera
MOKET CONPOBOMEAATECH YROJHIOHESM €6 X0 OTHOIEHHD
E Apyroé cmcreme. IIockOAbRYy Hean3s roBOpAThH HH
06 abcomormom xswmenmm, HE o6 abcoxwTHOM mOROe,
BHIIGNPHBEJORHOS YTBEP:RKACHEE HYKHO UPOCTO OT6po-
cuts kar Geccogepmareanmoe.

2, B-uacTmgE!l, HCHYCEaeMBIe pP8JHOAKTHBHBIMH Te-
A8MH, DPOCTABAART COGOX PIGRTPOHEI, CROPOCTH KO-
TOPHIX HO HA MHOT0 MEHEmMe ckopocTs cBera. Ombrr
IOKA3BIBAGT, UTO MACCA KAKXOI0 H3 TagHX OuicTpo apH-
AYIGUICA DPIOKTPOHOB BHATHTGILHO (OABIIG MacCm mo-
KOAIIeroCA PACKTpoHA. TeopHA OTHOCHTOALROCTH 00mAC-
HAGT PTO yBeImwicHMe W xaeT ¢opmyxy, BHPAKAWIIYIO
SABMCHMOCTE MACCH OT CKOPOCTH. BoBpacTaEme MaCCHI
€O CEOPOCTBI0 ofBACHAETCA IPOCTO OTHOCHTEILHOCTHIO
MAacCH, KOTODAA, TO ONpPEACJCHWIO, SXBECHET, OT ABYX
OTHOCHTOXALHKIX BOXBIHMH—JZAHMELI M BpeMena. B ca-
MOM ZeXe, IOCTADAEMCA CTATH HA To:)ym?emn camoii
B- wacTagu. Ona npescrasaser coboit obrrmoBen-
geiit prexrpom, EaYem me oramvamjguiica or zpyrmx. Ho
BoAb OH& JBHMmeTcHA ¢ meobmwaiino Goxsmofi cropoersio?
»Hugero noxo6moro,—orTpeqaeT PAOKTPOR,—ATO TOABEO
Tag Rawercd. Sl ¢ yaAMBXeHHeM BHRY, YTO BHI IPOHOCH-
Tech MEMO MeH# ¢ Oemenoli ckopocteio B 150 000 xau/cew.
A m me mpeacraBif0 cebe, KAR MOKHO XBHTATHECA TaK
6aicrpo. Oxmaso pro me Moe Jeao“. Tamram oGpasom
B - wacraga, wyscrByx ceba B mokoe, pemaer Be o00-
palgaTh BHEMAHMA HA HANIe JBHMOHHE W NPHNACHIBAET
cebe obmuny maccy, pazmyc m sapsa. Co caoelt Tourm
3peHHA OHA HMeeT OOEIUHyI MacCy pAeKTpOHA, PaBHYI
9.10-*® ¢. Ho macca @ pagHyC CyTh OTHOCHTEABHbIE
BeXMIMHELL. B xannoM cayvae OHH, OYEBHMANO, OTHECEHSHI
K CHCTeM6é OTcYera, morosmgelica OTHOCHTeABHO paex-
tpona. Korza se Mun romopEM 0 Macce, Mbl, 0O4eBHAHO,
IOAPA3YMEBaeM e¢ SHAYCHHe B CHCTeMe 0TCHeTa, HOKOA-
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melick otHocuTeanrHO Hac. IToassyscs uernipexMepmois
reoMerpHelf, MORAO BLIYHCANTh H3IMEHOHHe MACCH IpPH
nepexoxe or ojmoOit cmcTeMmr orczera X Apyrok (omo
CBA3AHO C M3MOHOHBAMHE AJXWHE H BpeMenH). JTO BH-
YHCJeHHS MOKS3IHIBAET, YTO MACCA YBOAMYHABACTCE B Ta-
KOM JE¢ OTHOINCHRN, B RAKOM yMeHbINaeTcA xamua (purg-
imeparbios daxrop). Hrax, maGuozaemoe wmawm »os-~
PacTaHHE MaCC BHIGIBAETCA ITEPEXOXOM oT cobcrvenmoil
CHCTEMBI OTCIOTA PAGKTPOHA K Hameil cmcreme orcwera.

Co csoell coGcrpenmolt TouRE 3peHHA BCe PASKTPOHR!
oaunexossl. Kamymmecs pasimiud Mexgy HHMH moay-
YaWTCA TOABKO HOTOMY, YITO MEI NOMOJIa6M BCeX HX B
€020 cmcreMy oreera. Macéa prexTpoHA EQROTCH HAM
6oxpmell, oM caMoMy PXEETPORY, HpUIOM PTO YBeJH-
9eHHE PaCTeT UPH BOIPACTARMH PasuHu{Ll MemAy Hamed
u ero cacremoli ercuera, T. €. HpE BOSPACTARHH OTHO-
emrexsuoil cxopocTu .

Mut upHBOZRM PpeSYASTATH HO AAS TOr0, Yrobsr zo0-
RASATH CHPABE ZAMBOCTD ROBOH TOOpDEM, & XiA TOYC
10651 mpozeMOHCTDPEpORATE €0 Bezecoobpasmocts. OGa
BLIMOIPHBE AGHHELIO pe.?mam Moram 6nt Gnrre woxy-
wYeHH H3 KX8OCHZeckoH JrexrTpoMarHmTHOl TeopHE B
€06 AHEHAH C. HORKOTODHIME ©CTECTBOHELIMA NOTPaHHI-
BHIMW YCIOBMAMH HA NOBOPXHOCTH PACKTPOHA (PTH yeo-
PHA HEOOXOAMMHI TOXEKO Xaa pemienus Bropofi mpo-
6aeun:). Ho z1s moro, urobm craza scma moxesa mOBOH
TOOpHH, HY:AHO PacCMOTPeTh He Y10 MO0r a0 6w 6mTH,
a o ngdllmnqecxn 65120 BEBeseHo M3 kIaccHieckof
Teopun, Mcroprueckr zexo obcrosmro Tak, 4ro k mepopodt
upobiome kisccmueckam Teopus (uixa mpmMemema He-
PEPHO,—B BLIYMCAGHEW He OHiI y4TeE OXHH CyIecTBeH-
awit xosmencrpywgutt dpaxrop. Yro xe xacaerca propoH
upobaeME], TO TAM TOCK® HECKOJLEHX HEYARTHEIX ILO-
nuToE 6Hd B KOEGE KOHJOB NOXyYeR mnpaBAXbHLiE
pesyastar. Ho mockoasky proT pesyasrar 6nia Batsejen
B3 PICKTPOMATHUTHBIX YpaBHeHHH, er0 cumrasu cxéz-
CTBHOM PACKTPHYCCKOH CTPYRTYpM pieKTpOEA M NOA-



TBOPEACHESM TOHR IHHOTE3E!, YTO PIGKTPOR COCTOMT M3
aECTOrO pAexrpudecrsa. Hame ke paccympemme comep-
DIEHO B6 CBE3AHO ¢ NPEACTABICHWAMH O CTPYRTYp® DAOK-
TPOHR M OCHOBWBAGTCA ECRANYHTOALHO HA OTHOCHTEADb~
moctd Mace. Ifopromy x0T B ecTs peamit paz A08030B,
HO3IBOAMOMAX XYMATh, YTO PACKTPOH [JEAHROM COCTOHT
H3 OTPHIATOALHOIO PIGKTPHTECTBA, (AKT BOZpACTAHEA
MBCCH €O CKOPOCTHI0 BHYEr0 Ee MOMOT NpHDABHTL K

PTHM AOBOXAM. .

PE3IOME

B macrosygell raase mzes 0 MHOROCTPEHHOCTH CHCTEM
UpOCTpaHCTBeNHOro orcyera Onura pacmpocTpaBera Ha
HPOCTPANCTROHHO-BPOMEHHBIE CHCIeMbl oTcuera. CHeTeMa
PACHOXOMEHEA NpPEJMETOR B HPOCTPAHCTBE HBJAHETCH
TOABKO WacThi0 ofmelt cueremb pacnoiomenna coburreil
B IpOoCTpaHCTRe W B0 BpemenH. IpEpoia me jzaer Ha-
KaKEX yRasaEuif H& TO, KAKY® H3 PTHX CHCTOM OTCYETE
HyZHO mpeimovects. Ta cEcTeMa OTCYeTa, OTHOCHTEABHO
xoTopofi M HaxojiuMCA B NOEoe, o0iajaeT mo oTHOMmIe-
BEIO K RaM (B OTAHYAe OT JPYIHX cEcrTeM) H3BecTHOH
cummerpuell; mMOPTOMY-TO MBI M CYHTAIH €© BCO RPEMA
esuncTBeRHO mpapuxpHOR W pagmomaismoft. Oxmaro ra-
EAS STOeHTPHCTCKAR TOYKA 3PEHHA JOXEHA OHITH ocTas-
16HA, H BCO CHCTEMBI OTCYETA HY:RHO PACCMATPHBATH KAK
POBHONPABHEIS. JTA MHOKECTBEHHOCTh CHCTEM OTCYOTA
A6A80TCA MOHATHON LPH COBMECTHOM PACCMOTPEHHH IpO-
CTPAHCTBA CO BpPEMeHEM; OHA COOTBOTCTBYOT PASAHTHBIM
HAUpPaBAGHUAM CedeHmil TeTnIpexmepHOro Mapa cobnril,
RaxJ00 W3 XOTOPHX IpexcTasiger c¢oboo ,MupoBoe
wmreopenne”, Ilpm prom ogasmnaefcs, 910 oFHOBpeMeH-
aocts (Teneps) ormocureasna, OTHOCHTEABHOCTH OfHL-
BPOMEHHOCTE TOCHO CBA3AHA C OTHOCHTEABHOCTHN CKO-
pocra. Cymecrsopamme abcoxiorTmofi cropocTm mosBoO-
aux0 61 maM yTBepmAaTh, YTO HOROTOPK® CoOOMITHA B
JNpPomeAmieM B B Gguymeu RPORCXOAAT 316Cb, HO He
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Teneps, cyecrsoBanme ke abcomormolt oxmoBpemen-
HOCTH HO3BOARIO OBl yTBOpKAaTH, WTO HEKOTODPH® CO-
burrna mpomexoaar Temeps, O me 3zecs. Orbpocms
PTE HCKYCCTBERHO IPOBOJEMEIC CeYeHHS, MBI PaccMo-
Tpean abCONOTHYI CTPYETYpY MHpa, XapaRTepHIyeMyH
pacxoiMEEMCH KOHYCOM, HMEHM (GOPMY NeCOYHLIX
wacos. Hsytenme pro#f cTpyRTypH 1210 HaM BOIMOKHOCTD
YCTAHOBETH a0coMwTHOE pasiEmTHe MEEAY BpeMEHHO~ H
HpOCTPAHCTBEBHO-MOAO0HLIME HHTOPBAIAME~—DA3IAIHE,
KOTOpO® OmpaBALIRA6T H O6BHACHRET HANK HHCTHARTHB-
HEI® NPeACTABIOHHA O BPeMEHH K4 O IeM-to riyboxo
OTARYHOM OT mpocTpamcrsa. Muoroe u3 npuMemennii
aonoit Teopmm & wparTEIecrEM umpobiemam ¢EIAKE HO-
CHT OeHbL 9ac xap H DOTOMY Hé PaCCMATpH-
peerca B Hacrosgeli ramre. Hamboxee nmpocTsmm B3 prux
upEMeHenEll HBAETCH ONpEXEIGHHE 3ABHCHMOCTH CBoOliCTD
Pusmgecknx obrerron or mx cropocrn. Ilockoanky ssu-
HeHEe NpeiMera II0 OTHOMERMW K Habxojarexro mower
6elTR ¢ TOYHO TAXAM Xe NIPABOM ‘HETePNPOTUPOBAHO
Rax xpEmeHH¢ HAbLwIATEAL U0 OTHODIEHHMI0 B mpej-
MeTy, TO OHO RO OKA3ILIBAeT HHKAROr0 BAHAHEA Ha al-
COXITHOC HOBejeHEe mpeamers. Kamymwecs msMeHeHHA
AAWMHEI, MACCH!, PYXOKTPHICCKOTO M MATHETHOTO HOAA, Ue-
paoaa xozebannit u T. 2. BHIBHBATCE NPOCTO HmEpPexOZOM
OT CHCTEME! OTCYeTa, moEosgefica mo ormomesmo K
npeaMery, K CHCTéMe orcdera, Ioosmefica mo ortmo-
mens0 k& gabawxarexro. PopMyanl, BHpamamIue PTH
KAKYQHECA H3MEHOHKS, MOKHO XETK0 BLIBECTH, BHAR 1e0-
METPEYeCKRYI0 CBA3L MeEJLY Pa3IMTHBIMH CHCTEMAMH OT-
caeTa.



' Taa Ba IV. 3AKOHBI TAI'OTEHHA
%

BBl RHOTA& TOROPERTE O TATOTEHUR
E&R O CYIJECTBOHAOM H HeOTHEMJICMOM
ceolictee marepmw. Ilpomy Bac, me
npmmuckssafite proft Toukm Spemma
Mpe., VcTREE&R DPEPOAR TATOTEHHR
MHG HEeNSBECTHS, M P&CCMOTDeHE® ee
HoTpebonazo Gl MHOro BpeMeHw...

Tarorenme ofycioBigpaerca cype-
CTROBAHMNEM KaKOro-TO aremra, acl-
CTBY®Iero Bce ppems coobpaguo Kaxmu-
T0 ompeAeleHEBIM 3axonaM. Ho »o-
Npoc 0 TON, MATOPHAISH HiIM HeMaTe-
pHAIeH ATOT &reHT, R HPeXoCTARAX

EMATH CBOMM WHTATEIAW™.
poToN,  Jincowa k Begran‘!

YEJOBER B JHPTE

B 1915 r. Diinmrefin pacmmpRI TEOPHIO OTHOCHTENH~
HOCTH, PACIPOCTDAEMD €¢ HA HEePABHOMEDHEHEG JBEKe-
mHA. K proMy Bompocy aerwe Beero mogoitrm, paccmorpes
ozmn vacranl npEMep—uexoser B ambre.

Hpeacraspre cebe, aro pra RomHara ecTs JudT. Kamar
IOPBA4CA, B MKl J6THM BHAS €O Bce Bodpactalomeit cko-
poctsi coobpaseo 3axomam cBoGogEOrC mazeHuA.

Jaitmemca mpomssoxcTBOM ¢m3mdeckux omurrop. Iycrs
xmdr mocayxer mam xaGoparopmeit, paboras » xoropoil
MBI DOCTADREMCA OTKPMTH 3aKOHH upHEposn. Huave
roBOpA, HCCACAYEM, RAK BHITAAZNT IPHPOAA C TOIKH 3pe-
BHR 9eXopeka B aujpre. B smaumressnoit mepe pro Oy-
ROT NOBTOpEHHEM Ray4BHIX Hccaejopammil, wpom3sezen-
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X B Jaboparopmax ma ,rteepiott mouse“. Ho mapazy
€ PTEM NOXYYHTCA M HMIBECTHAA PAZHEDA.

A pepmy B pyre abxoxo m Bumyckam ‘ero. f6xoxe
He MOXeT YMacTh TAK, KAR OHO y&e HAajai0 ¥ PAHbIIe.
B camom jese, Bexp Ham xndT m Bee HaxoAmHecHd B
NeéM BeIOR MaxOAATCHE B cocTOSEEE CBOOOzHOrO maze-
muA. Hoprany a6aoxo mommcuer y moedi pysu. llpn mayy-
HLX HCCAeACRaHEAX B sH(TE He NMOBPTOPHICA OFMH CIXy-
wail, nmepnmit MecTo B HeTOpHE 3eMuoit HayRm,—cayqall
¢ HowTomom u ero abxomom. I'pamamopsas Romgengas
CAHNOr0 ATeHY4, XBATAIOPIEro 3BE3Abl ¥ BACTARLMIO-
merd naxath a6I0KA, PyMIuTCH, TaR Kak caMbii oOnrmmil
ONBIT NOKAMLIBAGT, UTO B ofGopBapmemca audre
a0I0KE He WaxawT.

Pasymeercs, BO BCEX APYrEX OTHOMIOHMAX HAYTHBIO
HCCAGA0BARHA B JAB(TO NPEBEAYT K YCTAHOBAGHHIO Tex
We SaROHOB, KOTOpHe OulaM oTEpHTH B 6oaee obnrambix
yexonfsx, Jwoxa B amhre OTEPOWT Te K6 SAEKOHK H B
Toit me Qopue, Rex Bx oTRpaE MEr B mxX cxeme Gyzer
OTCYTCTRUBATH TOABRO CHIR, 38CTABAANIEAA nazath SO-
20EN. '

Aonycrax, wro pame mabmogfaresn B andrre nagzesenn:
OOLIMASIME | PrOeHTPHCTCHAME KAWECTBEAME X CYHTAWT
ecrecyBeEBOfl TOXLKO CBOW TOUKY speEEs Ha Mup. Hu
BOBC® He KamOTCA CTPRHHLIM HPOBOXHTH CBOM RE3HL B
Gecnpeprsaon magemnmu; maobopor, oEm xymalor, UTO
CTPAgHO BCO BpEMA TOPYaTh HA HOBEOPXHOCTE JeMAH.
Hopromy ecam pame owm M obmapymar, ITO € TOUKE
spenss nojzepmesaeMux Jemaedi cygecrs abiorm 06-
A0JAHT CTPARELIM cBoHcTBOM mazars, OB TAK e MAIO
OPEMYT HAIIH ONLITEL BCOPHE3, KAk M A0 CHX MOp APE-
HUMAEM MX OILITHL

AoaxBLr XA MBI OTHOCETHCR K HX OULITAM BCEpHelT
Unage ropopa, KaKOBO CPABBEHTEIBHOC SHATCHHE SAECHOB
npHEpoAnl, Haligemmbix HabmojzaTessME 8  magamges
aadre, B 3aK0HOB HPHPOALI, Halizemabx HabamorazTersvn
na ,roepiott noupe“? Ragrme ng Hux upapsasuee? Huewor

73



AR O2HE OPEBOCXOACTBO nepex xpyrusu? flcmo, uro pas-
HH[A MeMxXy PTHMH XABYMA CX6MAMH 33KOHOB IPHPOXS!
ofrpacBreTCH TeM, YTO OHH OTHECeHH! K PA3AHYHEIM 1po-
CTPAHCTBEHHO-BDEMEHHKIM CHCTéMam orciera. Hama ca-
eTeMa OTCYETA INOKOMTCA OTHOCHTONEHO JeMAH, & HX
cECTeMa orcueTa—oTHOCHTeAbHO xBdTa. C maGamwjare-
X4MH, yUOTpeOAMOMME pAa3JETHDIE CHCTOME OTCTeTa,
ML BCTPEYaJHCh H pamblle, HO TOrAA OTHOCHTOAbHAA
cropocts Habawjaresel O6mya nmocrToammodi. Cro-
PocTs me aE(pra HONMpepWBHO pacter. Moxmo AE cRa-
3aTh, YT0 H WC6 YCKOPONHLI® CHCTEMH OTCYeTa PaBHO-
opasenl, T. e. 4To llprposa He oxagaia mpeAnOvTeHHA
Bx ojuoli m3 mux? Al zymamw, w0 MOEHO. CTBOHHOO
COMHEEMWE, ROTOpOe 326CH BOSHEEACT, SAKA092eTCHE B
TOM, Bé JOKHEI XX MBI ORA3RTH IPEANOYTEHHO CHCTOMO
orcaeTa weaosera B andre mepey mamelt cacremolt or-
oTera.

B camoM jexe, ROrZa MK CTOHM Ha JeMJe, MOIEKY.AhI
demxm Bce BpeMa mOjAepEEBANT Hac, Gecmpepminmo
yAapES O DOXOINBEl Hamux camor ¢ cuaol, pasmoft mpm-
mepuo pecy zecarn xamumeli. Mmave mMsr 6u1 ymaam gepe3
NPOME;RYTEH B moXy. MK BCe BpeMf BAXOAMMCH
mox AeficrpreM CHABRHX YAapoB, A pTO eira
AH MOMEO PACCMATPHBATh EAR HAGAALHEIC YCAOBRA XS
cnoroiigoro BsyYenus mWPHPOAM, ¥ He Onao 6 mEwero
YAHBHTOIBHOIO, 6CAH ORI ORA32.10CH, YTO HAIIA OPraEH
9yBCTB AT HAM HCEAEEHYN) KAPTHHY BHOMIHOTO MH-
pa. JelicTeaTeasH0, Oprausd WyBCTB CYTH CBOEr0 PpoAa
HAyYHEIe HHCTPYMGHTH, IpH IOMOIEH KOTOPSIX MK Ha-
6xiozaeM MAp, & MH BpAA JH NOABOAMAE OH GmTH MoO-
AOTEOM II0 TAIBBAHOMETPY, CAYKA[eMY AXA WPOH3BOA-
crpa m3mepennil. IloproMy ¢ TOYER 3pemma HayIEEIX
gab.a0gemmii 65110 6nr BechrMa mexaTeasHo mM3baBHTH cBOEC
TeX0 OT TOIYKOB, & PTO MORHO CXOAATH, TOABKO AMIINB
ceba Bcaroli omopwl,

Urar, 2an1 Toro 9robs Rabmwzars mpaposy Ges scarmx
BEenmyHEY, Bo3AeHcTBAM, MBI AOARHN NDPHIEYyTH B NpPO-
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macTh. KCaE BaM Pro MORAMETCA HECROAHKO CTPAHHEIM
cnocoGoM xoxagsaTesncTBa TOro, WTO Tesa me Nagawtl,
TO BepBeMCA CHOBa B Hamr obopmanmulica andr. Tau we
HYKHO HHKARHX HOANMOPOK,—HANE CoOCTBOHHEIE TeAa,
HAUIH TaIbBAHOMETDH H B0oDJje BCe HM3IMEPHTEALHEIE
npubopu ocrobompensr or yaapos mspme. C ToukE 3pe-
HEA Dajaoigero mabaojareas ecrecTeemmoil sBamerca
IPOCTPRHCTREBHO-BPeMENHAS CHCTOMS OTCYeTR OTOpBAB-
mieroct xudiTa. JAKOHE! NPAPOALL, ONPOISAROMEIE B PTHX
6aaroNpHATHEIX YCAOBHAX, BO BCAROM CXyIae He MeHee
HPEBRALHE, WM B33KOHH NPEPOALI IO OTHOMCHHK K
ADYTEM CHCTEMSM OTCHOTa.

poxexaex Temeps xpyroli omur. Bogpmem xpa sGiroma
¥ NOMECTHM HMX B pasHnie XOHEH xHdra. 110 HmpH pTONM
npomaolizer? CHawaza BmYero ocobernmoro, — abroxm
OCTAHYTCA ‘BHCOTH TAM, IJ6 MBI HX momecTH.aw. Beouizem
Terieph HA MMHYTY u3 Jr(Ta, uToORl HpOCIEAHTH 3a
aaapnefimum xozoM oumira. Biaropaps Taroremmio o6a
nbaoxa crpemurcx k gesTpy Jomam. Ilo mepe mx npm-
Onmmenma X HeMy WX TpaexropEM mpmbamiaworca zpyr
K ApPyIy M HAKOHO[ IIOPOCEKAIOTCH B CAMOM JEHTpe.
Bepmemen Temeps cmosa » amjpr. B mepsom mpubamme-
AR AOZOKM L OCTAIOTCA BECETH HAX HOXOM JIudiTa, HO
MANO-IOMANy OHM COJAHRAWTCE APYr ¢ JpyroM H B
KOHEE KOHOB BCTPETAOTCA B TOT MOMEHT, Korza (co-
raacHo Habxi0zeEmAM, MPOWABOXEMEIM u3aBHe) xudr Hpo-
xozuT gepe3 genrp Jemam. Taxam obpasom xors abiokm
(B amdre) m He mAZaWT Ha HOX, B HX NOBEAGHAH BCO
e ecTh ITO-TO 3aragouynce, B Hrworor B amdre mor 6u
€Ea3aTh, 9TO Ta MpHIAHa, ODaarojapa koropoit ABEEYyTCA
3pe3jsl, o0yciopamBaeT M CTpamHOe NoOBejeHHe ab.JoK
B 00uIzennofl mm3mm,

1 Mnae xamEerca (OpaBxa, Ee BA OCHOBABHE cobcrBednoro
0T1bITA), YTO YeJOBEK, Npuiraysmaif B Mponacry, CROPO YTPATILI
611 Bcgxne npeacTaBIenme o mHazeasn, OB jaMeuns Onl TOABXO,
9T0 OKPYyRIVIKEe TedA HPOHOCETCH MHMO HEro co BCe
Bogpactanogeil cxopocThio,
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B promM-To B cocTomT CyTH jesa. B apiemmax Tsrore-
HUA HMEITCA B abCoMOTHHIE H OTHOCHTOALHBI® WepPThl.
Mt BocnprmwMaeM riasEbiM 0oDpa3zoM IOCAGjEEe, OT-
HeCeHHHIC K TaKOH cmereme orTcuera, Eoropas He mMeer
oco6niX mpeEMYyjEecTs, KpoMe TOT0O, 9T0 MM 8K INOJh-
ayemca B obbizenmolt mmsmm. Jaa werosera B xudre
PTH YEPTH CoBepmesHo mc¥e3alr. Eexm M xoTEM jaTs
abcoxroTROE onMCaHmEe TATOTOHMA, Haj0 B HePBYID TI0-
208y 0cBO0OZRTECA OT OTHOCHTEIBEHIX M OCHOBLIBATECH
Ha ocrasogaxcs afcoxornsix croponax asremma. Kax
6yxer moRasaHO MEFe, abCOXOTHOe OUMCAHWE TATOTeHAA
MOReT OBITH CBEJGHO K CYymIeCTBOBAHAMW NPOCTPUHCTBEH-
Bo-npexennoll xpusHEyHLL.

HOBAA RAPTHHA TATOTEHUA

CoraacBo HBIOTOHOBO RapTHHE TATOTeHHe mpeiCTaB-
ageT cob0Ww CHIy, ROTOPAA IPOCTO TAIX M T UOXBEPraw-
meecs e xelictemio Texo, BRIZNIBAA TeM CAMEIM H3IMOHE-
Hpe ero nyt. Mu ceifwac moxamem, ure pro mpejcras-
JeHH® SBIAETCA HEyA0BJeTROpETessHLIM. Bepremca cHopa
R 3HAMEHHTOMY CAyJald ¢ HPROTOHOBMM abiorom. Krac-
CHIeCKO¢ HOHATH® THroTenud (asmpyeres Ha HEIOTOHO-
BOM HCTOAROBAHHMH PTOr0 CAyYad, HO NPHINLIA NOPA BhI-
caymars m abaoxo. C obmrummm promamom mabXIOxa-
Tead #6aok0 cumrser ceba maxopsmMca B TOR0e
BHAAT, KAK BCO 36MHLIE NPEJIMETH, B ToM umcie B Hupo-
ToH, TpEOANKAMTCK K HeMy €O Bce Bospacrawmell cko-
pocTeio. JONKHO AH OHO ZaA OOBACHEHHA PTOTO ABJNCHHA
NIOCTYAHPOBATS CYUIOCTBOBAHEEG XAKOT0~TO TAHHCTBOHHOTO
aresra? Her, ¢ éro T0YRm 3peHR4 NpHYAHA YCEOPEHHOTO
ABHREHHA 36MHEIX NPeJMETOR CORGPOICHHO OYeBHJHA.
HewTor BaxozaTcs woxy jelicTemeM GecrrpepsiBHEIX yxa-
poB Moaxeryx semmoft xopel, Ha koropot om cromr. ITH
YAApH ABXMIOTCH alCOAOTHMME W COBEPHIGHHO He 3a-
BUCAT 0T BHbopa cacremer orcuera. Obrazan yocrarouno
MOIQHBIM MEKPOCKOmOM, Rakgsilt Mor Gmr yBmaets mo-
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AeRYA! H cocunTars Wx yjapel. Corsaceo 3amomy 2BH-
menna camoro HpwoToHa mox amammen prax yAapos om
AOAKEH HOXYIHTH OHPEACIEHHOE YCKOPEHHO, CYLI6CTBO-
BaEge EoTOporo cbmapymmsaer abxzoxo. Hswromy mpm-
MAOCh HOCTY.HPOBATH CYHI6CTBOBaHWe Kakoif-ro Tamm-
creennoR cmavi, xemraiopgefi s6ioro BEE3S; #6ioKR0 me
MOEOT YEa3aTh Ha COBEDIMIEHHO OYeBHANYW) NPHIAHY,
xeuraromyw Hxuiorona seepx.

IlpesocxoacTBo TouURM 3pemua S6XOKA HACTOXBKO mO-
AaBAAIOIge, YTO HYEHO HECEOALRO HIMEHMTH IOCTAHOBRY
3axauM xAg TOro, 9robOm jars HM3BECTHLIe IAHCH K
Hrwromy. B camom zese, Mue Rawmercd, Tro abaoxo
IpeyBeARvYEBEeT CBOe 4HCTO Caywalimoe mpemMypjecTBO.

oumycram, 910 Heiorom maxozurcs B gearpe Jemam, rje
cuia Beca PaBHA HYAWO, T. 6. Ije OH MOMET OCTABATECH
B NOKOe H 0e3 yxapa moasexya. CmoTpa BBOpPX, OH BHAHT
#640Rm, maxaOEAe HA NOBEPXHOCTH JOMJIA, B, RaK H
paEbie, OOBACHAGT HX NOBOJGEHE CYIGCTBOBAHEEM Ta-
AEcTeennoii cranl TArorenas. Co caoell cropomnt a6ioko
CMOTPHT BHE3 H BEART, 4ro Hsiorom umpmOammaerca K
HOMY.

0 HA PTOT pas OHO yme He MomeT OOBACEETE ero
ABHKOHEE® TOIYEAME MOXERYX,~—eMY TOMO HPHXOABTCH
BBECTH Kakyl-TO 'THNOTETHYSCKYI cHIy, ZelicrByroggywo
ga HrmoToma.

Mu nMeeMm jsBe cmcreMs orcuera. B oamolt ms BEx
Huoron maxogmrca B moRoe, a sbaoxo obaagaer ycko-

nueM, a B aApyroli—sbioxo maxoamrcs B noroe, a

or obaazaer ycmopemmem. B obomx caywasx ycko-
penEe He BLI3mBaeTca HEEEaxoll pExawolft mpmwmEof,
BPOAe MOXeKYAAPHEIX ToxTRoB. Memay obemmm cmcre-
MAMM OTCYeTA CYIIeCTBYeT HOAHAA BIAMMHOCTh: HOT HEKA-
Eux ocHOBaHmi mpeamowects oxHy B3 HAX xpyrofi. Ipm-
ynpolt ycropemms moproMy xoamxen Onith Taroft aremT,
roroput me casam ¢ cucTeMoft orcwera. OGnRHOBOHEAM
ToXTR006pasuan CHAR He TOJHTCA B KadeCTRe: TAKOTO
AreHTA, TAR KAR ©CAH MBI ‘NPHAOREM &8 k aG.IOKY,
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TO TeM CaMbiM OTARZHM NpeANOYTeHHe HLOTOHOBOH cm-
creme oTcueTa B Haoboporl.

Hpausnoft Tarorenns Be Momer OHITE CHAA, TAK HAR
MBI HO 3H&CM, K KAKOMY Tely €8 HPHAOKHTE. JTy Ipm-
JuHy BYXHO ONHCATH HHAYe.

peerme cunraim Jemxi0 mrockoil. Ty meGoavmmyo
uacTh 3emHOfi MoBepxHOCTH, ROTOpas Onlaa mM m3BecTHS,
moxno ObLio Ges ocobux meroumocteh W306pasurs Ha
nxockolt xapre. Ilo mMepe OTKRpDHTHA HOBMX CTp&H MX
ecTecTBeHHO OHA0 MONMTATLCA HAHECTH TARKE HA ILAO-
cky® kapry. Mssecrmmm npumépom rtaxo#f xaprmr gB-
AfeTCH MOpPKATOPCRan mpoerpua. Bux momumre, uro Ba
neft pagmepm l'pemsamamm Kaxyrcs HEImOMEpDHO YyBe-
JHYCHHBIMH (B ADYrEX HDPOeKQHAX HOIYI2eTCA HCRAKE-
HHe Beex Hanpasienu#). G TOYER 3peHMS CTOPORHHKOB
naockofi Jemam Rapra NOKASHBEET Te DPACCTOAHHA, KO-
TOphIe CYIHeCTBYIOT B ZelicTBHTEJIBHOCTH; B YaCTHOCTH,
OHA NOKA3hIBAET NpaBEAbHBIe pasmepn I'pemiangum.
Kar me omn ob6bacHmam OnI, ¥TO BCe paccToaHEE B pToi
CTpaHe KAKYTCA NYTeIICCTBOHHEKAM TrOpasfe EKopoTe
cBonx ,ucrEEAsX” sHasenuli? Io-moemy, um mpamLIoch
61 mpmEsTs, yT0 B I'pensampmm cymjecrsyer xakoff-ro
AeMOH, mnoMorwomuil myTemecTBeHHEKAM XoxuTh. Ko-

1 MoryT B03pR3STSH, ITO HLIOTOHOBA CHCTEM@ OrCYETA 38CNY-
MEBACT NPERIMOUTEHEL, JOCKOALEY PpacCHMATPEBAEMOe ABIEHEE
Ge3ycaoBBO €BA3RHO ¢ CYIIECTBOBAHMEM MACCHBHOTO Texa (Sexan)
M MOCROXBEY ¢ TOIsH 3peBas Heoroma cAIR TATOTEHER pacHo-
JOREHA CHMMOTPRYIHC OTHOCETEILHO 3eMim, & 6 TOYKE 3IPEHEA
Abzora — HecamMerpuyHO (T. e. pApHA HY.110 y abioxa B EMeeT
Hanboyvmee sgavende y ero anTEmosa). Jaa roro urobm o6s-
ACHATD, H09eny 1ol caMMeTpuR Heab3d HpHJaBaTh CyUeCT8eH-
HOIO 3HaYeHNd, HymHo 6orxee riyboro osHaxoMuTHCA C Teopmefi
Bonpoca. Bo Bcagom ciydae, oxasweaercs, 3ro Kpmrepuii cmm-
MeTPHH HEAOCTaToYed AXs BuiGopa eamEcTBeEEO mnpassysHol
cucrexbl orcyers. IIpnssasas Haimame usBecTHOH cEMMeTpMM
Y OXHHX CHCTEM OTCYeT& W OTCYTCTBHO eeé y APYrax, BoBce He
06a3aTeAbR0 CYHTATE NOPBLIG ,UPABMILHLIMAY, A BTOPRhIE ,He-
BpaBRILALIMA®Y,
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HEYHO, HH 0AuE y4eHnii Ee ymorpebma Our Taxoro rpy-
Goro caosa,—om mpmxymas Om karoro-mmlyAn arenta ¢
FPeKO-JATHHCEHM HASBAHHOM, YEOpaYHBAIOIero MHpo-
AOARATOAPHOCTD NyTemecTsmd,—HO OT PTOr0 JOX0 HE
craxo Omt aytme. lIpesnozomum Temepn, wvo obumraress
[pemasangun caun 3amumarorea reorpadmeit. Omn obma-
pyxmid, 40 HanGolee makHad JacTh 3emmaolf mosepx-
HocTH, T. e. caMa ['pemxanyax, Moxer OnTh ¢ Gozpmoit
TounocTsI B3obpaxena ma maockoit xapre. Ho pasmepm
6osee orpaieHEmx crpam, manmpumep I'pegmm, moay-
walTCA Ha Takolt Rapre yseiwdemubimu. Hamm rpen-
Janjackre reorpadsi obpscEmIu 6n pTo TeM, 910 B l'pe-
pER cymecTeyer naroii-ro zemom, 6aaroxzapa xoropoMy
HpOAOAERTEALHOCTS BCEX myremiecTBH He COOTBETCTBYET
HCHHIM YEA38HHAM maockoR xaprh. Kaxaomy xamercs,
q9T0 AeMOH BAXOJUTCA Hé y HEro, a y €ro cocesa.
flcro, uro mcrEEBOEe O0BACHOHHE 336CH RPOETICH B KpH-
Bu3He JeMAH, W KAEY[EAACA ACATEABHOCTH ASMOHA BhI-
3LIBAETCA HCKYCCTBEHHLIM NepemeceHEeM KpEBoff mo-
BOPXHOCTH HE NJOCKYH RKaPTYy, OCAOEEAIOIHAM HCTHHHOE
noxomenne seyelf.

To, uro cxymxocs B TeopuE Jemam, CAYIHIOCH B B
TEOPHH HpPOCTPARHCTBEHHO-Bpemennoro Mmupa. HaGmoza-
Teab, HOKOAEEHCA OTHOCHTOALHO UEHTpR JeMIH, pac-
noxaraeT Boe ¢O0MTHA B WPOCTpPAHCTBOEHO-Bpemenmoll
cmcTeM® orciera, mocrpoemnofl corsacmo obsrumnM ye-
s0BHKIM HpmEgunaM. Bce npomcxoampme B ero memo-
CPeACTBEHHOM COCOACTBe CobuiTHA Moryr OblTh pacmo-
zomennt B profi maockoit cacreme orcuera bes mcra-
#enHa csoelt ecrecrsemmofi npocrorm. Ilpeamerw, ma-
XOAAIIHECA B COCTOSHHA IOKOS HJAHA PAPHOMEGDHOIro
upaMosmHelinoro AsEmeHmA, GyAyT mpozoAmaTE OCTE-
BRTBCH TAROBLIMM, IORA Heé UOABHTCA Kakolf-mmbyxn me-
DOCPeACTBeHHO BO3MYIGaruuii areHT BpPOje MOXERyXAp-
HBIX TOAYKOB; €BeT 0yaeT pacupoCYpaEATHCA IO NPAMBIM
amEnay. JomycTHM Temeps, wro Ham BabawgaTeisr pac-
HPOCTPARHRA CBOX CHCTEMY OTCYeTA A0 NOBEPXHOCTH
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JeMan, Tje OH BCTpeTHACA C ABXeHHeM majeHEa nbJok.
dTo ABAEHBe OB HpMNMCHIBaeT AGHCTBHI0 KAKOFO-TO TAMH-
CTBEHHOTO X6MOHA, MMEHYIONErotd TATOTEeHHEO M, Ko-
ropuit 3acraniser a6JoRE YKAOHATBCA OT CBOEro O6GHIT-
H0ro pasEOMepHOro ppumenuf. Ho mEr Momem McxoamTs
M H3 CHCTeMK! oTcYera camoro ab.iora, T. e. weAOBeKa
B xsdre. B proft cacreme Tesa, HaxozsIHecK B NOKO,
6CTAIOTCA B LIOROE; TeAa, ABHKYEHECH PABHOMEPHO-IpA-
MoauneHO, NPOJOARAT ABHTATLCA PABHOMOPHO-IPAMO-
annefino. Ho, xak Mul puzesw, B obomx romuax amdra
PTE IPOCTHI® SAROHH YiKe HECIPABELIABEL, H CAH YIeCTh
ABACHHSA, UPOUCXOAAIINE B JOHTpE 3eMaH, TO W 31ech
TPRACTCA UPHIHEATH CYIIECTBOBAHAE AEGMOHA, TOXEAILIEro
HAYOM HO® UOXAEPEHBAEMLIC Teéra BBOPX (C TOYKE 3pe-
HMA CHCTEMEI oTcuera, ceazamnolt ¢ xedron). Ilpm nepe-
x0%e oT oxmoro Habxojarexas x Apyromy, 1. e. or oxmoit
IIocKo-mpocTpancTeennoll cueremnt orcsera K Apyroi,
obxacts pgesreassocTm jZemona wmemseren. Om mmrorja
HO HAXOAMTCA TaM e, rae caM Habawoaarexs, a Beerga
rae-10 B Apyrom mecre. He SCHO AR Temeps, B eM CyTh
zeaa? Jemonm MoSBASeTCA HPOCTO IOTOMY, YTO MK IBI-
TaeMcA BTHCHYTs obiajaroyguii rpmsmanofi map » mxo-
¢RyIo cucTemy orcuera. lIpn proM Ham mpmxozdTCA HCEA-
WATH €r0 ecrecTBemHAYI: mpocrory. Ipummre cymecrso-
BaHE® Mupopoil KpMBASHLI, M TAaHHCTBEHHMI aremr wuc-
qesmeT. JHmmredw m3barmAz Hac or JAemomHa.

- He Bago zymars, 9T0 PTOT WOPEXOJ HA XPYIyI0 TOUKY
SpeHHA Cpasy IPHBOAMT HAC K 06 BHCHOHHI TAIO-
Tergd. B jamwsii MomeRT Hac -WHTepecyer me 00BacHe-
Hue, a HmpocTo ounHcanwe. BpejeHHOe HaMm NOEATHE MH-
posoil kpuen3nLl (KakAM 6Ll TPYyAHRIM OHO HH Ka32.10Ch)
ne CyTH jexa ropaspo sAcHee, YoM NOHATHe O Kakoi-To
Toauroobpasnoit cmae, mepexoxameit or oxmOro Ipez-
MeTa K aApyromy, coobpa3mo ToMy, Eak MbI BhIOEpaem
CHCTEMY OTCUOTA.
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HOBBIN 3AKOH TATOTEHHA

Ilocroxsxy MH Z64W HOBYI KAPTHHY TATOTHHHE, HAM
HyXHO YCTAHOBATb B HOBMH Saxom Taroremms. B camox
aexe, B sarone HroToma Hzer peus 0 Beawzmme TOXTKRO-
obpasnoit cuarl; MM e COBOPINEHHO OTEASHIBAGMCA OT
paccMorpennsx proii emamL ACHEE TATOTeHHA MbI
€BEAH K CYMECTBOBANHI) NPOCTPAHCTBOHEO-BpEMOHHOH
RpPEBYSHE; CI6J0BATEJBHO, B HOBOM BARON® JOLKHO CO-
AepmMATHCH KRAKOS-TO YTBeDRjeHme, Kacawgeeca prol
EPHBHANLL.

Yncao orpanmvenuit obyjero mopsaxka, ROTOPOe MORHO
HBJIOMMTD HR KpPEBMSHY, oveHb Hepeanxo. Ilopromy,
moraa Diimmreliny HymmEo Oniyo BubmpaTs 0AHO B3 PTHX
orpammwennli, OR WOYrH asToMaTmueckE Bubpax mpa-
sasEoe. Toanko Bufpammuit mu saxom mpesctasamercs
PAQHOHAJLHEIM, B CHPABOASMBOCTh €r0 HOATBEDRAZETCA
Haba0 zenuana. )

HexoTophM EameTCs HEBOSMO;KHBM HArLifXHO Ipej-
cTasETh cefe KPHPHSHY WPOCTPAHCTBA, HE roBOpL yie
o spemenn. Apyrse, maobopor, zymaior, ¥ro mepemece-
HEO IPeACTABACHRA O KPHBHSH@ ¢ JEyXMEDHOro Ha TpeX-
BIN JaR6 FOTHIPOXMEDHO® HPOCTDAHCTBO He IIpejCTaB-
86T HenmpeozoAnMmX sarpyamenmit. fl roros, momaxyi,
OPHCOSHHHTLCA K HEPBBIM, OCKOALKY OHH, w0 kpalimei
Mepe, We MOTYT Bmacrts B omrabky, cTpeMacs B Heraax-
HQCTH,

Korza y ma¢ mxa pevs o6 ,ommcanmm®, Mu mmMean B
BMAY M@ HATAAJHOS, & CEOpee AHAIHTHYECKO® OUHCAHHe.
Hamg ofnvmnie mpescTaBieHHS O KPHBHSHE NOJYIal0TCA
HA OCHOBe H3YYeHBHA MOBOpPXHOCTed, T. €. AByXMEPHBIX
KOETHEYYMOB B TpexmepHOM upoctpanctse. Kpusmsma B
Ramxofk TOURe IOBEPXHOCTH ONpPEjeIseTCA OxHOH Bo.m-
wgroff—TaR RagnBaeMEIM pagmycoM xpmsmsEnt. IIpo-
CTPAHCTBEHHO X&e BpeMeHHAIl MHD ecTh YeThipexMepHsui
KoRTHHYYM, 06zazawgeil TaxmMs pasmoobpasmniMm B03-
MOXHEIME 3HQYCHHAMH EPHBH3HLI, KPYI6HUX H T. .,
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9T0 ZXA BCIEPHaHHA BCEX PTHX BO3MORHOCTell ero HymHO
MOMECTHTb B NPOCTPAHCTBO AecATH H3mMepenmi. Jan
ompejeJeHAs KPHBHIHH B Kamaoll ero Touke rpebyerca
[eablX 2BajaTh Kop(QUIMEHTOB, TAR, HASHIBAEMBIX
roppuguenroB Kpusasusl. Hpa prox 10 u3 mux mrpawr
Goasmryo poss, wem ocrassrne 10.

Jakon TAroremumx JHnmrelinma yrmepm-
A8€T, YTO AeCATH FYAABHNX KopprQguenTOB
KPHBU3HS B IYCTOM NPOCTPAHCTBE PABHLS
1y 210, !

Ecau 651 Bce nOpdugnents: ObiAR PABHE! HYJAH, T. O.
ecaa 651 RpHBH3IHR coBceM He Onito, To He 6nizo 6m m
taroTeHuA. Texa ABATasHCh OHl PABHOMEPHO NPAMO.IH-
nelino. Ecam 6u nce xopHIHenTH! EMEAR HEOIpEZOJOH-
HO® 3HAYEHHO, T. 6. 6CI¥ OLl HA KPHBH3HY He HaJIaraiock
HHKAROI0 OrpadEdYeHds, TO Tarotremne aeticrsosazo 6nr
IPOH3BOABHO, He HOZIAHAACH HUEAKAM OIPEJeJeHHBIM
sagonaM. Texa xBmraxmcs 61 Rak yroguo. Jiimmrefin
Bei6pax cpexmnit nyrs w moaoxmx, uro 10 xopduynen-
TOB PaBHEl HYJI0, 8 OCTAXbHLI® IPOWIBOAbHEL, JTO 3HA-
9HT, 9T0 B MHpe CYIICCTBYeT TArOTeHHE,  AeHicTBynolmee
mo ompejerewHuM 3akcHaM. KopdnpgmenTst kpEBHE3AEI
ecrecrsendo pasbmpaiorca ma 2 rpynmei, mo 10 » xam-
Zo#f, mpHweM Re mpejCTABARET HARAKAX 3aTpyAReHRH
yEAa3aTh, RAKHG AMEHHO M3 HHMX Jo.AmHsl obpamgarsca B
HY b,

HemocealgeHAOMY MOMEeT MORA33THCA CTPARHELIM, IO0-
9eMy TOYHEIH 3aRON n‘gnpom ocrapaser 10 xopdmpgnmen-
TOB INPOHM3BOAIGHRIMM, HO HYRHO HMOTh B BHAY, YTO W3-
BECTHYI0 POAb JOXRHEI HrPaTh M YCXOBAA Kamjoil ua-
creOfi 3agadu, K RoTopoit mpEmemserca xammEEiH 3axom.
O6mneill saxon TAroremna noxpuBaer Gecunciennoe Muo-
JKEeCTBO OTJFeJbHBIX YacTHHIX cxyuaes. Hesasmcumo oT
TOI0, MMEETCA JH OXHO HMAM HECEOXBRO0 HPHTATHBAKILAX
rea, 10 raapEbIx ROp(HEEHEHTOB KPHBH3HE! B IIYCTOM
ngoc'rpanc'me BCEra PABHBLI HYJIO. JHAYEHEE OCTAXBHBIX
10 xopduguenTOB 3aBACHT yKe OT ROHKPETHEIX ycaosmit
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sazayn. IloproMy ne majo 3abuiBaTh, 9TO OT MareMarH-
veckoll ¢Qopmyampoprm 3akona Taroremms JiHmreilsa
X0 IpUMEBeHHA ero xame x ozHolft ms mpocrelirmmx Kom-
mperHLIX npoGaem egre ogeHs Jatexo. K cyacThw, npoMe-
KYTOYHbI® BHYHCICHEA OBIAH DpoBepeHBI COTHEMH Y-
Tateseil, TaK WwTo B NMpPABRALHOCTE EX MOKHO OnrTe yme-
peHEBIM. 712 BenmomorarexsHas paboTa jaer BOZMOME-
HOCTh BEIOCPesCTBONHO HPOREPETh 3AKOH Ha Bab.xioge-
auax, Oragsissercda, 9T0 sakon Diwmredsa nmpasogmT
IPaKTHIeCKH K TeM 3Ke CXSACTBHAM, IT0 W  BAKOH

BIOTOHA, TAR TO BCHKOE MOATBOpEAEHHe BTOPOro MR-
AAGTCA B TO X6 BPeMA H NOXTBEDKACHHEM IePBOro.
Ozn2K0 CypIeCTBYIOT TPH ACTPOHOMETECEMX NpoOrembr,
B KOTOPHIX NIPOABAAGTCH Pasymvme Memay obommm 3amo-
naMe, Morymgee buirs nmposepewmniv mabawogemmamm. Bo
BCEX gTEX Tpex npobiemax Habsogemma moxTRepmAaAlOT
saxon Iframretinal,

MockoabEy CHpaBejIHBOCTH BCARoH TeOpHH OCHOBEI-
B8GTCH Ha ©@ COrXacHH C ONBITOM, TOT (parT, ITO 34KOH
Pimmreiina orazaxca B COCTORHER OOBACHATH pesyin-
TATH, HENOBATHE® € TOYKH 3peEHs 3axoma Huwrona,
mdeeT rpomaznoe snavenne. Ho ocHopmaa nprumna, H3-3a
KOTOPOH MBI BRIHYMXACHHI OTKa3aThCA OT saroma Hrmw-
TOH3, BaRMOTAETCA HEe B €ro HOTOYHOCTH (IPOABAAI-
melicy B BmeynoManyrrIx Tpex mpobiemax), a B ero
HeCIOoCOOROCTH yAOBISTBOPHTE TéM TpeGopammam, Ko-
Topsie Mut celivac npespABIAEM K 3amKomaM . (H3HEKH.
DOt rpeboanmn Osram comepmenmo nmemssecrEn Hprwo-
romy. Hx mommo KOpoTRO BHIpazmTH crexyoomuM obpa-
30M: aCTpOHOMHYeCEHe HA(A0J0HEA NORAZHBAWT, YTO
B H3BECTHHIX Hpejiexax ToImocTE H pilmmrrelimoscrnit n
Abl0TOROBCEEE  gakomsr  cupasejyamenr.  IoxTmepikias
(upubau3uTe HHO) COpPaBEsANBOCTh HBIOTOHOBCROIO 3a-

1 Ozn0 H3 9TEX SBIGHBA—CcMe[eHEe COERTPAJLHLIX IMAME Ha
Coimge ® 3Be3azax B KPacHYIO CTOPOHY CHERTPA (0 CPABHOHEID
¢ TeME e IMHOAME HA 3emie)— HOATBEPAAAET CKopee He
Raror PDitnmTelna, & ero TeopHIo,
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KOHa, MBI JeJaeM ONpPeJeICHHOP YTBEP:RJOHHE IO IOBOAY
x0aa cobbrrail, OTHeCOHHBIX K JamHOl# CUEEMAIHHO EHI-
6pammoit cucreme orcuera. Her muxarnx ocmosanmit mpm-
HHCHIBATS ATOH CHCTeMe OTCUeTa Kaxoe-To 0c000 mCK.X0-
unreXpH0e spavepne. NoaTeepmaad e (mpHOARSHTOAH-
HO) saror Jiimmrefina, MK esaeM  OIpeeJeHHOO
YrBepz&ACHHe N0 HoBoAY abcoXTHEIX cmolicts Mmpa,
BEpHEE, AL BCEX IPOCTPAECTBOHHO-BPEMOHHEIX CHCTeM
orcuera. Tor, HHTOPECYOeTCA He TOXbRO BHemHeif
cropouot mpaenml, J0AmeH, pasymeercA, UPeZIOIECTH
sakoR Jiumreiina, Koropsili Bmpamaer mcTHEELE du-
suvecsalt cmpica mabaoxenmdi. Buas, wro sagom Diim-
mreiina Toumee, wem 3arom HsioToma, mMur ege Goarnre
yKpeIL1AeMCA B MHEHHH, 4T0 NoMcEkn afcoxmoTmoro ms-
AMOTCA XYTIIEM NyTeM 218 NOHAMAHHS OTEOCHTEABHOrO.
Ho ecam 6ot pTH DOMCER H He NPABEIN E HOMOZXSHHOMY
yemexy, Mbl Bpaj I8 uorepuyan 6m obparmo. A
ayuaw, wsro Hemrom cax mpmsercreopax 6ut TO
HOBOE OTCTyIACHHO ,,OKeAHA HOQTKPHITHX HCTHH®, KOTO-
Eoe oporsomac vepes 200 zer mocie ero cmepTw.
ABA AM OH CYBTAX OBl HYRHEIM CJEN0 JeMIATHCH 34 CBOH
(opMyani, He CIATAICH CO BHOBhL OTEPHTLIMH (paKTamm,
M UPUMEHATh X B TEX CAyJAAX, KOTOPHI® J0CeXe
HeR3BOCTHEL.

A me Gyxy oOummcHBaThP 3JeCh Tpex BBINIGYKASAHHAIX
noxreepaennit saxoma Diimmrelima, Tak Rax oHH Xo-
POIIO H3BECTHH H M3X0&EeHH B moboM yuebnmre mo Teo-
PEE OTHOCHTOJBHOCTH. YIOMAHY Toibko 006 oaHoM m3
HEX: 0 BYAAHER TATOTEHHA HA PACHPOCTPAHEGHME CBETA.
CpeTosnie BOXH™I, IPOXOAH MHMO MACCHBHOIO Texa (Ha-
npamep Coanga), oTRioHswTCA Ha neboabpmoit yroa.
dTo ABAfETCH JHIIHEM JOK83aTeALCTBOM HOHPEIOAHOCTH
HLIOTOHOBCKOR xaprmmml rearoremms. JelicrsmreassHo,
CHia, NMEONIAA XAPAKTEP TOXIKA, HO MOKET B3MEHHTH
nyTs ®Boaw. Jax proro rpelyerca areHT Kakoro-ro
APYTOre THIA.
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JAROH ABUKEHNA

Homuraiirech Temeps MEICIOHHO BePHYTHCA K CBOMM
DepBEIM YPOKSM MEXAHWKM, KOFAa Baml YYETeAb CTApa-
TOABHO RCEOPCHAJ HHCTHHETHBHO BOSHEEANIIHNE Y BAC
npaprasasie Muican. Bac ofysesu nepmomy 3exony amu-
meHua: ,Kamzoe Teao ocraeTCA B COCTOSHEE INIOKOA
HIH DABHOMEPHOr0 NpAMOSMHEHHOr0 ABMMEHME Z0 Tex
IOp, NOEA Kakag-HEOYAL CHJA He BLIBEAET €ro M3 PTOro
cocrosmma“. Y Bac, HaBepHO, POJHHEANM COMHOHRA MO
promy nosogy. Bean mncAxoe ZBEReEHE MAaJIO-HOMAJY
DPeRPAJIAETCA: eCIH NepecTaTh HPHIATATH CRIY K BOJO-
CHDELY, TO OH OCTANOBHTCH. Y IHTelAh NPABHALHO Pa3B-
ACRAX, qTO. OCTAHOERA BOJOCHNeJa BEISHIBRETCA CHIAMH
TPeHHA, H BMPABOJHI B HDHMOD RaMeHb, CROAp3ARE mo
AbXY, ABEOHE® KOTOPOIO BCAGICTBHE MAA0r0 TpPEHHS
abza AaErca ropaszo xoxsme. Ho game m aex oaajzser
tpesmen. [lowexy xe yuwrear He joBea cBoel Mucam
A0 ROHJA H COPOPIIERHO He 0CBOGOJNACA OT CHX TpeHES,
910 MomHO Omao 6 yermo cpedars, mompoery Opocus
ravess 8 uycrore? Iloromy wro, R WecuacTni, pamHo-
MepHOro npamoxunefiworo AnMmemMz He NoxyuaercH,—
RaMeRs omEcHBeer mapaboxy. Ecxm 6m »nt yragem ma
270 06CTOLTEIRCTBO, TO BAM OTBeTHIR ObI, YTO RaMenb
bbix BEBeseH H3 COCTOAHEA PABHOMEPHOro IpaMOJumeil-
HOro piwxends HepEamMolt cmaolk Taroremma. Orkyaa
e MbI SHAEM, YT0O PTR CHia cymecrByer? Kar mxe!
Ecxa 6m1 ee me Guixo, xaMeRn gBHraics 6pr mo mpawolk
XHEEN,

Yurrear TBepA0 cromT Ha cBoed. OH BHH 3a uTO He
X0UeT OTKA3LIBATHCA OT CBOEro NpPaBHJa PABHOMEPHOro
npauoxnaelimoro xpmmenns. Korxa ke €My yKagnBamT
Ha Teia, He NOJIMEAOIIHECA PTOMY NpasmAy, OH IO~
IPOCTY BHIAYMBIBAGT HOBYO CHXY M NpPHINCHIBAOT NOJAY-
gamogrees OTEAOReENA e zeiicremio. llo cyrn geaa mep-
soifi 3aR0H ABHMeHHA OH XoxmeH 6bax 6w cdopmyrmpo-
Bars Tak: ,Kemaoe Texo ocraeTcA B COCTOARMM HOKOA
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WAM paBHOMEPHVIO NpAMOARHeHEOro ABE/REHHA X0 Tex
Iop, IoXa OHO He BHIAzeT B3 Hero“.

JBEKeHH® TeJa MOKOT M3IMEHATHCA mHOX JeficTmem
vvepmaanx u abcoaloTHix ©DpmumE, HanmpEMep woj
BAIRARHOM TPEHHA WAM CONPOTHBJIGHHA JPYTHX MaTe-
paaxeEbix Tex. HpormB prax DpHYME A HEYEro He MOTY
pospasars. Ilpm HaiuYAE JOCTATOYHO TOYHLIX METOA0B
ACCASJOBARAA B CY[IECTBOBAHAH MOJCKYAAPHEIX TOXYKOB
mMomeT yOeamrnea ramauilh mabaozaress mesaBmCHAMO OT
Boibopa cmerems prcuera. Korga e RONKpeTHA IpH-
YHHA BO3MYQICHAA He YR43HBaeTCA, BCA Hpogeiypa Ae-
xsercs npoussoanoli. Copepmemmo 6e3 Bcarax ocHo-
panmil ABHKeHEE AGANTCA HA ABE UACTH, OXHA M3 KOTO-
pHIX NPHUHCLIBEAGTCA NACCHBHBIM CTPOMJACHUAM CHMOTO
TOA8, T. ©. 610 HHEPIHH, & JPyrafi—BHEIIHOMY CHIOBOXY
HOX0, YTBEDEAAL, ITO TeA0 €amMo HO cebe crpemmrci
ABHIATECA N0 HpsMoli M cxoABT ¢ Hee moX AeHcTBHEM
EaKOro-TO “TAHHCTBOHHOr0 AreHT3, MBI IPHHOCHM HAYY-
HOCTH B JKEPTBy BArAfIHOCTH KAPTWHRL. 370 YTBepmEAe-
HHE®, BMECTO OAHOTO cBolCTBS, NPHUHCHIBACT Teay ABa
cpoficTBa, mpEUeM OCT&eTCH HONOHATRLIM, WOYOMY OHU
BCOrAa IPOMOPUHOHANBLHE JPYT APYIY, T. €. HOYeMy CHJIa
OpuTAEeHnn, xeficTayioman Ha jaHHOE TeXo, NpPOWOp-
QEOHaXBBA €ro Macce (mEepTROCTH). Taxoe HCKycCTBeH-
HO® pACcCeYeHHe CTAHOBHTCA HOBOIMORHBIM, KaK TOIBKO
MBl CTRHOBAMCA HA TOYKY SPeHHA pPaBHONPABHA BCEX
cucrex orcdera. Cmapsay, ommcmmarommii mapaboxy mo
oTHOmIeNH0 K Habmogaremo ma mnosepxmocTm Jemam,
ONHCHBAET TIPAMYI0 IO OTHOMERHI R Habawojareso »
aspre. Bpaa ap mamemy yumremio yxaxocs Obr jgoka-
3aTh 4deaoBeky B Judre, 9ro AOXOKO ocraerca mHerno-
ABNEHO BHCOTh HA MeCTe TOXbRO Giarozaps xaxoli-to
AepHzuMOii cmae, TOrja XKak B feHCTBHETEeABLHOCTH
0HO camo 1o cebo CTpeMHTCA JBETAaThCA BPEpX 1.

1 Merko ybexmrbcs, uTo ecam 6b1 mamero yumreis nmociaiu
B JudT B EKavecTB8 MHCCHOHOpa, OH IpomobesoBax 6n1 mMeBHO
TEKYI0 AOKTPHHY.
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Baron znmxenus Ditmmrefima He mpu3EaeT proro pac-
cevenus. Ha ramaoit momepxmocTm cyigecTBywT Onpeje-
XeHHEI® RpuBHlE, BHJ KOTOPHX He 3aBHCHT OT Ba6opa
CHCTOMBI KOODJFHHAT. JTO CYyTh TAK HA3LIBaEMBIC Ie0Xe3H-
YoCEBe JHHHE, MAM JuRHE kparvafimero paccrommms.
Heroamy[mennoe Asakenue JACTHE B HaWeM HPOCTPaH-
CTBEHHO-BPEMEHHOM MHDP® TPOHCXOAHT Kak Pa3 N0 PTHM
JUBHAM,

Paccmorpuu ‘naamery, zpmmymiylocs Borpyr Coamga
uo pxramurmiecEoff opGare. Moxmo Jerro mokasars, 4TO
€CAH BBeCTH 4YOTBOPTO® HIMepeHHe (BpPeMs), TO PTOT
ALIANC AACT HAM B YeTHIPEXMEPHOM MHDe CANpatesH)-
Ryl xmpno. Iowemy maamera mgbupaer me mpamoil, a
cuapaxesuyusift wyrs? Toromy wro B obaacrm Gam
Coanga, reomerpma HoTopo#t xapakTepmsyerca ompege-
ZeHHEIM BHEOM KDHBH3NEI, CHHpDAXs HpejcTasaaer cobolt
kparyalimee paccrosmme memay AByMA Touxamd. Takam

pa3oM Hama TOYKA PPEHHA CYQIECTBEHHO H3IMOHHIACH.
HywTonoBcras cxeMa roBOpET, YTO IIAHETAa CTPEMHTCA
ABHTaTECA 10 npaMoll, BEO OTEXOHEETCH B CTOPOHY O1a-
roaaps cuxe npuramesna Coamga. Diimmnreiin. e roso-
pur, 9T0 mrameTa crpemarca m3bpary Kparsafimait myrn
K u3bmpaer ero. , : ‘

Taxosa obmian maess HoBOro MeroAa. Jaa YrouReHRA
HYKHO BHECTH €[e OJHYy, HEeCKOABRO TPHBHAJBHYIO HO-
npasxy: niagera #36mpaer He camurlt Roporruil, a cambilt
KauEEu il oy,

Ber, HasepHOo, DOMHETE, 9IT0 TOYEH, JeMAQIEEe HA YeThI-
pexneproll TpackTopEEm Kakoro-mmbyss MarepaainEOTO
Texa (CROPOCTH KOTOPOF0 HE MOXKET HNPEBBUNATH CHRO-
POCTH €BETa), ABJGIOTCE abCONIOTHEIM NpOIMeAmAM HIK
OyaymmaM, HO Re ,,abCOmOTHO yAaXeHEBIM® Jpyr IO
oTHOMEHAI0 K Apyry. Munimu caosamu, AxmEA weTHIpex-
MepHO#l TpaeKTOpHE cOCTaBASeTCS M3 BpeMeHHO-Mox00-
HGIX HETEPBAsOB H HIMEPASTCA B GIWHALAX BpeMeHd.
PeayanTarT STOr0 H3MEDeHHA XR8TCA THCAOM CERYRX Ha
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9acax, CONPOBOEAAIO[PUX Texo B ABEeHHH 1, Kar Mot
y:Keé rOBOPHIH BHINe, HOKA3AHHA PTUX YACOB MOTYT OHiThH
OTAMYHE! OT mOKazanmifi yacos, MpmmegmIEX OT HAYAAB-
Hoii Z0 kKomeymol Touku K TOH xe TpaexropuR ApyraM
myrex. Ha crp. 48 Mpr muean xexo ¢ Asyma cyOnexramm,
HaYaAbHEC H KOHEYHHIE TOYKH TPRGETOpHHE KOTOPHIX
COBIAfAJH, HO B TO BpeMA KAK OXHE OCTABAICA JOMA
ra Jemae, apyrofi ¢ Heobmwmosemmoli Gricrporolt zo-
crAr OTAaieHHEIX, obsacrelt Bcesemmolt m pepmyica or-
tyAa. IIpm prom' moxyumaocs, wro mepBeiff nHpoXHEA
70 xer, a »ropoli Bcero 1 roz. IIpojoamuressmocrts
HE3HE okagaiace mamboxsmell y Toro, Kro ocrasaicn
HA MOBOIMYICHHOMH -rpaexrol:inn Jeman. Tor me, kTO
moapeprea Ageficramo cmanHok moaMymawmgeit cmamr (B
MOMEHT CBOCro Hamfoanmero yzaseHHn), MPOMKHA BCErO
1 rox. Pro corpaeHme IpOEHTOI0 BpPeMEHM MOMET
mrTH GecnmpejesbHO: IO Mepe TOr0 KaR CROPOCTDL IyTe-
meCTReHBAER NpHOIRRAETCA R CROPOCTH CBETR, LPORH-
TO® HM BpeMA CTPeMETCA R Ryaw. Taxam pasoM
masgpargafimeff uerripexmepmoll Tpackropmm He cyme-
creyer, BamgauEHefimas e cymecTsyer (Em LpRTOM
BI0ARG oxE03HAuHO0). Ecam Om Jemas comaz co caoel
Aeficremressnolf opbuTHr m Hataza ABMraThCA €O CEO-
OCTHIO CBOTA, TO HPOMERYTOR BpeMemm OT 1 susapa
927 r. x0 1 ampaps 1928 r. 6s12 6B coraacHO IOKa-
3aRAAM 3eMHLIX Habxrozareselt m wacoB papeH RYJIN, X0TA
corxacE0 ,Bpemenm Kopoaencrolft obcepsaropum® ero
DpEmJiocs Onf cunTaTs 3a geanit rog. Ho demas prore me
Aeraer, caexys mocramosxexmmy Beemupmoro mpogpcoro3a

1 Ha pT0 MORHO BOSPA3ETH, YTC Heab3d SACTABHTH YACK! ABE-
raThca mo xobnim 06pason mcRpEBIeRHOMY nyTH Oe3 cozelicTBua
BHCIMHEX cHX (RANpEMED MOJeKYIApHbIX TOIwkoB). Ho aTO 3a-
TPyAHCHHE COBEPINOHHO AHAJOTLRYHO IATPYABSHEID, BOZHBRINEMY
OpH BSMEpPeHHE AXMHnl EpHBod mpampim MacwiraboM, m ycTpa-
ugerca Taxum xe oGpasom. K BpeMewnnidM, RaR M K HpOCTpau-
CTBOHEBLIM TPACKTOPHAM, HpDUMeHAMA 06b1YHAA TEOPHA ,CTpEMIe-
HHA KPUBBIAY,
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MATepuHE, riaCA|geMy, 4IT0 ,Ha RKamzyl pabory caexyer
saTpaumBaTs BO3MOXHO Goanme Bpemenm‘.

arEM 00pasoM mpH BHYACIEHHM Tpaekrophit miamer
B B ApyrEX amHasornyHsx mpobiemax mpuxogATCA MOAB-
3osaTbCs xByMa saxomamp. (Cmadata HY®HO, T0Ab3yACH
3aK0OHOM TATOTeHEA Jimmrelima (T. €. TeM, wro 10
FAGBHLIX KOP()H{IMeHTOB KPHBEJHLI PABHE HYJI0), Ounpe-
AeXuTH HPOCTPAHCTBEHHO-BPEMEHHYN KDHBH3HY. Jartey
Y&, HOXL3YACh 3aROHOM JBEmenHA Jimmredina (r. e. pa-
KOHOM MARCHMAXbHOH TpaeRTOpHE), MOKHO BHIYHCANTD,
KaguM obpasom xemmerca B zamHoR obaacTa naamera.

dra upogesypa Ha mepsnit B3razx amarormuma o6bry-
HOMY X0Ay BHYACACHEE ¢ HBIOTOHOBCKEMH SaROHAMH
asmmenuny u Taroremud. Ho szech mMeercs oaHO cCy-
mecrsesgoe pasxmgme. JHmmrelimomcrmit 3a-
KOH XBHXEHHKSN MOKHO BEHIBOCTH H3 3aKOoHa
TArGTeHH A, XOTA ONpeACNSHHO® TPAGKTODHE ILAAHETH!
Axn yzobersa mcerja pasbmmaerca ma gBe mocaexosa-
TeILHLI6 CTAZHH, OHO IO CyTH 2644 OCHOBLIBAETCA Ha
OAHOM 3BKOHE.

Al mommrrawocs ceftuac noxasars, Kaxmy o6pasom MomHO
HAa OCHOBRHMH OJHOTO TOJLEO SAKOHA, ONPeASIAIONIEro:
RPHBH3HY HYCTOTO DpOCTpAHCTBR, Halirm TpaexTopum ma-
TepHadsEex 3acTER. Ha pnc. 5 nowasamsl gse ,7acTEmer”
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B JeThIpexMepHoM Mupe, a nMenHo Bu m fl. Ilocroanxy
MEl He HABIEMCA NYCTHIM NIPOCTPAHCTBOM, KpPHUBH3HA
BHYTDH HAC MOMOT HMeTh JDtle SRAYeHAH,—HMEHHO
PTO. M OTAWYAET HAC OT HYCTOTH. Mu mpejcraBAAeM
cobol0 Rak Obl CKIAJRH YeTHIPEXMEpPHOIO MHAPA, OKO0JO0
KOTOPEIX oH cofupaercs B -Mopmuen.. MaremaTnr Ha
CBOEM Mal0 JALCTHBOM A3KIKe Ha3Bax OBl mac ,,0co0bIME
ZuHAAME. Memxgy pTHME APYMA 3ANOIHEHBEIME MaTe-
puell CKXajKaME JeMHT NyCTOe IPOCTPAHCTBO, B KO-
TOPOM OTCYTCTBYey THN EPHBHSHHI, ONHCLIBaeMulit ze-
CATBIO riasRrMM kopduguenramm. VI3 camoro obmxmo-
BEHHOr0 OHKITA H3BECTHO, YTO €CAH B IIATHCG HOABIA-
0TCA CEASAKH, TO ocrawjgmiica Marepmax He YEJagbl-
B3OTCA TAK TJAjR0, KAR DPaHBNI®. AHAXOCHTHO MOKET
OKa3aThCA HEBOIMOMEHEIM COe HAERTh 008 moKazammule Ha
EC. 5 craaxkm Tamoit momepxmoctm, KoTOpam obiagara
Bl TOABKO JO3BOACHHHIME 3HAYCHAAME  RPHBH3HBI,
Huenno Tax m obcromr zexo B aelicrBHrexsuocrz. B
IPOCTPaHCTBeHHO-BPEMEHHOM MHEpe He MOrYT CYyIIecTBO-
BATh ABe H3OAMPOBAHHBI® HPAMDI® CRAAJKH, NOCKOABRY
RpusmsHy coejunsomeil nx mycrof obractu mesza mo-
s06pare joaBosemmniM obpasoM. Ecam #e prm CrIazRm
CIerKa HAEJOHAIOTCA APYT K APYry, TO NIPOMERYTOYHASA
obxacTe yammerca popHO, coobpasHo 3axoHy RpHBEIHEI.
IIpr Goxvmeit BesmgRAHe HAKAOHAE CHOBR MOABAAIOTCA
HEAO03BOACHHLI® HEPOBHOCTH. JaKOH TATOTEHHA WIPAGT
346Ch POAb CTPOroro IOPTHOXO, KOoTOphit mouTH BO BCeM
ILIATHG HE JOUyCKaeT BHRARAX crabos (Rpome Tex,
KOTOpble COOTBETCTBYIOT ONPEAOGICHHLIM OrpaHAYHTEJb-
HEIM YCAOBHAM) M, MMEHHO MCXQXA H3 proll {eaH, mpo-
BoxuT BCce mmBni. Mm ¢ BaMA JOXMHKN NOXYHBUTHCA
ATOMY, B NOTOMY HAIH TPIEKTOPHHE clerka HCKPHBAA-
OTCA N0 HanpasaeBuio Apyr k Apyry. Hebawzareas co
CTOPOHEI NpHEBel 6Bl PTO 0OCTOATEABECTBO B KAYECTBO
HAXIOCTPAlliH 33KOHA O B3AHMHOM IPHTAMCHHH JBYX
MACCHBHEIX Tell.

Taxam obpazom M MomeM Temepp € Apyrof TOUKM
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spemna mopofite K daxry obpazosamms cmEpasesmimol
yersrpexmeproft TpaexTopun Jemas, CupaBeATHBOCTH ee
pHIgKIBaeTCA HeobxoqumocTs0 nepeasnEyTh 008 CRAAIKE
(r. e. Tpaexropur Jemam m Coanga) rag, urobu B Ha-
xozaygelicA MeXKAy HAMH NYCTOTe HMEACA TOABKO X03-
sosennsitt srj xpmpmsunl. Cxaagra Coamga 6oaxee pesro
BHIDAMEHA B NOTOMY ocTaerca nourm npimoli; ckaagga
e Jemau m3rmfaerca gHauMTeIsHO 6Goanme.

Hpeanoxoxum Teneps, ¥T0 JeMan, BOOPERR MOPTHOMY,
HAYWHAET JBmraThCA no npaMoi ammam. o meemy
ILIaTHE) NOHBAAIOTCA TOTAA YMACHBI® MOPIJHHBL, a TaK
KaR Cy[ZeCTBOBaHMe BX HECOBMECTHMO C BSAKOHAMH Iy-
CTOr0 UPOCTPAHCTBA, TO TAM, A6 OHH BOIHHEKAKT, A0X-
XHO YTO-TO HAXOJHTHCHA. ITO ,ITO-TO® MOEET H HE
6urres marepmeit B Tecmom cmeicae cxoss. Te Bemm, Ko-
TOpHle JONRHB SANCIHATL HPOCTPAHCTBO, AAS TOro
uro6n oHOo He 6plI0 myeThiM (ecam NMOApa3yMeBaTh WOX
nycroroft T0, 0 YeM HAET pels B 3aKome ﬁmreiina),
CYyTh MACCA HAW PEBEBAJeHTHaA eH pHeprms, my-
oyxbc H RaTA:kenHe. B jammoM cayuse MOpIIEER!
COOTBeTCTBYT HaTameHHaM. B camom jgeze, Oyayum
npexocrasxena camolt cebe, Jemam ocraercs Ha cBoeft
ncrpubaennoli opbure; ecam me memzy Jemaelt m Coan-
geM XOABAATCA H3BECTHOFO THNA HATHREHMS WAN AaB-
JenHs, TO pra Opbura Momer mpHEATH Zpyrofi BHZ.
Ecam 6p1 Mt BApyr yBEAOJHM, 9YTO LIAAHETHl HAYMHAIOT
ABHraTbCA IO NPAMHIM JAHAAM, T0 ¥ HBIOTOHWAHQH H
pilamrefinnangs obnacEuIE Ot pro mOBejEHHE cCyme-
CTBOBANHEEM KAKOr0-TO HATAKEHHA.

OTHOCHTEABHOCTE YCROPERMUA

Bee paccymzemuns mHacTosmelf rxasel OCHOBEIBAIOTCA
Ha OTHOcHTeisHOCTH Yyckopemms. Ifo ormomemmwo k ma-
60 xares0, HaxoxageMyc: B ofLIYEBIX ycaoBmax, m6-
x080 obaagaer ycxopesmen B 980 cm/cex2, mo orHOme-
HHIO 6 K TeI0BeRy B JH(TE ero YCROPeHHe PaBHO HYJXIO.
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B sasmcumocTn Or Bribpanmoft HaMm CHCTEMBI OTCYETa
MBI OpANACHIBAeM A610Ky TO mam mHO® YCKOpEHue, Ho He
BbIgedseM HU OXHOr0 M3 HUX B KaIeCTBE ,,HCTHHHOTO",
nan abcomormoro ycropemma. Hmemmo moproMy Mul M
OpLIH BRINYRJCHBI OTKAa3aTBCA OT HBIOTOHOBCKOH KOE-
DengRA, KOTOpag Bhijexnia ycropemme B 980 cxm/cew?
K4k eJUHCTBEHHO NPaBHALHOC M MOCTYJIAPOBaia Cymie-
CTBOBaHM® BOIMYIDAIOWIer0 areHTa COOTBETCTBYMOLIEH
CHJBI.

Paccuorpam 0651980 mpHBOZAMOE IPOTAB TAKCH TOIKM
SPeHHH BO3pAEEHHE, BHIIBHHYTOP, HACKOIHKO MHE HOM-
mmresa, smepsoie  Jemapaowm. Iloesx upoxoxar mmMO
craHuuE €O CKopocrei0 90 wxa/xwac. Beaejcrsme ormocu-
TEJLHOCTH CROPOCTH be3pasiHumo, K8K CRa3aTh: ABH-
HeTCA JH IIe3Z MUMO CTaHUME cO ckopocteio 90 xm/xac
WIH CTAHQUA JBHKETCA MUMO Woe3ja ¢ TOH me CROpO-
crpio. llpesnosokuM Tenmeps, 9T0 BCAEJCTBHE RaKOro-Hi-
Gyan mecuacTHOro cXyJas 9TO ABMIREHHE B TeUeHNe He-
CEOJIBKMX MMHYT NPOKPAEAETCH, T. €. YTO IPOMCXOXHT
A3MEHCHRE CROPOCTH—YCKOpeHHe (IOHATH® YCKODOHAs
oxsarbiBaer H jamexxenwe). Ifockoanky ycropeEme TOmRe
OTHOCUTEAbHO, ér0 MOKHO PACCMATPHBATH KaK JCROpEHHE
nmoesxa (IO OTHONICHHIO K CTANEWH) WX, HA00OpPOT, KAk
YCKOpeRH® cTaHgHM (M0 OTHOMEHHIO K moe3xy). Howemy
Je BCe-TAKM KPYNICHHe NPHYHHACT YBEUbA JMOAAM B
moesje, a He JIOZAM Ha Crangwm?

Anaxormunoe Bospamenue Obli0 BELIBHHYTO OXHAM H3
moux caymaroxeit: ,llyremecrsme or Kembpugma xo
Janebypra mokasazock Orr BaM, HasepHO, BechMa yTO-
mMaTeabHbiM, fl MOEWMAXY HNDEYEHY BameH ycTaroCTH,
ecaa BEl mgeTe K JamEbypry, HO OTgero e Bam ycra-
BaTh, ecam JIamEbypr mier k Bam?“ Orserurs Ha aTO
MORHO TaK: H YCTai0 OTTOTO0, 9TO CAKRYCh Ha KO3AMI,
| TPACYCh Ha HUX B TeYeHHE JEBATH IacOB; NPH PTOM CO-
BepmenHo Ge3pazimumo, JBHraloch AW A K Iyuabypry
wag Jaunbypr Asmmerca kKo MHe. [Jsumenne nooﬁp;ge
HHROro me yromager. Buecre ¢ 3emael mur mpoxeani-
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saeM 30 xm/cex Borpyr Coxmpa, smecre ¢ Coxmpev—
18 wm/cex mo Mireasomy IHyru, Bvecre ¢ Maeunnim
Nyrem—375 ka/cer 10 OTHOUIEHHI0 K COMpPalbHBIM TY-
MaHHOCTAM K T. X. Ecam O8I gBu:Kesne YIOMAAI0, MBI
6u1 ymepam or ycralocTm.

Touyno rak e w3MeHCHHE XBW:KeHWA, T. . JCKOpPCHAE,
caMo o cebe He MOKET HEKOMY HUDHINHHTL YBEYbS,
aaxe ecau paccmarpubare ero (mo Huoromy) xak me-
yro abcomotmoe. Mer coBepmerHO Heé OmMYWaeM YCKG-
peunoro jemmenua Jeman Bokpyr Coxnga. Hpanga, mei
ojpyuaeM, HanpuMep, ABHiKEGHUE KeJIe3N0JOPOMKHOIG Ba~
roua HO KPHBOH, HO 37eCh HEeHOCPeJ TBEEHO BOCHPHHH-
MaeMbIM SBAAGTCA He CAMO YCKOpPeHH® WIR HEYTO Ne-
CTOAHHO €ro COUpPOBOKJaouiee, a cayyafiHas cropoxa
fBIeHAA (116 HMEIOIIAN MeCTa UpPH YCKOPeHHH JBHNE-
sna Jeman). Jerxo ykajaTh HCTHEHYK) NOPHYHEY Yae-
it Dpu KeAC3HOJOPONKHOM KpymeHH#. JIT0-TO OCTAHO-
BHIO 1I0€3],—I0e3% mogBeprcA Gombapauponke sorerya,
nomemanmelt emy nrrr zaibme. Ilpmumna 3aece ouesni-
Ha, MaTepuasbHa N abcomorma. Ee moxer yrasars sea-
ralt, pesanmeamo or Beifopa cucremm orcuera. Hpoe
HaHeCeHHA yBeumit maccaxmpaM, 8Ta OPWYAHA BBI3BATA
U 3aMeJJeHHe ABHKEHUA HOe3Aa YU OTHOINEHHI0 XK CT&H-
WM, KOTOPOe COBEPIIEHHO TAR JKé MO0 GBITH BLI3BAHO
soxexyxapuol 6oxubapauposkoll crangun, B JaRROM C.Iy-
yae He mMeBmeil Mecra.

Ho mam kpaTnk, HaBepHO, He VJOBITBODNTEA STHM
obsacrenmem. ,Passe He NapajoKCaILEBIM ABIACTCA
Bame YTBeD:RJEHHe O TOM, YT0 MoOJeryaspHasx bombap-
AHpPOBRKA IO0E3Ja BHI3BIBAET YCKOPeHAe JBMKEHAA CTaf-
und, a BMecre ¢ Heit Jemam m Beeli ocraasHOH ECE-
segnoi? OrHOCHTEAbHOE YCKOPEHHS €CTh MaiKa O JBYX
KOHQAX, IPHYeM Ha NepBhIE BINIAJ MBI MOReM IIpo-
n3BoxpHBIM ofpazoM yxBaruTecs 3a Jobodt wm3 arux
rongos. o B gammoM cxywae cama NpHYMHE JCKOpEHHA
{Moaexyaapnasx GombaprupoBKa) fACHO yKA3BIBAGT, 5a Ra-
woil KoHEH HY:KHO B3ATHCH, M TOBODHAT O TOM, Y10 MOKHO
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B3AThCA ¥ 3a Jpyrofi,—3mawdr, mpoero Hrpats ¢ ma-
pazokcavu”.

Ha pro s orBeuy, uTo ecam geiicremressmo beccmnr-
CIeHEO TOBODATH 00 yCrOpemmm cramguxd, TO Hojobmyio
xe Beccublcadagy Ml eikejHEBHO coBepmaeM B 00wi-
pempolf xEm3am. Bame yreepmiemsme mo cyrm jzeaa
ropaszo 6o1ee peBOJIOZAOHEO, YEM CAMEIE CMOJEI® YTBED-
waenua Diwnrrefina, Jeilicremreanno, pacemorpam mpo-
GreMy magalogero kKaMHA. YCKOpeHHe KAMHA IO OTHO-
MEeHd R HAM KJH, YT0 TO Jke caMoe, HAINe YCKOPEHHe
no ormomenmo K Ramum pasHO 980 cm/cex?. 3a xarofk
ROHE[l DAMKE 3]eCh HYRHO YXBATHTHCA? 3Ja TOT, HA KO-
Topsiit yxasusaer moaexyaspman GomGapamposra? Ilpe-
Kpacro. RaMeHs He mojeepraercs Hmraxod OombGapau-
poere; om cnobogmo majaer B mycrore. Mil me moxsep-
raemca GomGapzmposke co cropomss Mozexyx 3emHOM
KOpHI, Ha Koropoit msr cromm. CregoBatexnmo, B jeif-
CTBHTEXLHOCTH YCROPEHH® NpHHAZIeRHT HaM, YCKope-
HE® e EaMHA DPABHO HY.XI0, KAK BTO CIHTAET 9YEJIOBOK
B aapre. Ilo-pamemy BHIXOZAT, UTO EAMHCTBORHO 3a-
xoHROH ABaseTCA CMCTeMa OTCYera woxcBeRa B JAmdre.
A me momex TAK JAAGKO, a TOALKO NpH3HAL 60 pas-
Hompasme ¢ mamefi cmcremofi orcwera. Cromm yrBep-
AACHAOM BH NOATBOPAKIaeTe NpPaBOTY NBLARAULL, TOBO-
pamero, 9ro ,,0yJLURHAHR NHOZEAXCH H yAapEX Mema”,
¥ OTBepraeTe NORajaHWA CIOPARIEr0 ¢ HAM NOXHCMEHA,
EaR ,urpy B mapagorcs“. Ifo-mamemy moxyweercs, wro
fyxnmHAE BCe BpeMA MYAACK BBOPX C IOCTOAHHO BOS-
pacrapyge#t CEOpoCTBIO, mOATaIREBax mepex coboft we-
J0BeRA, TAK 9YTO HX OTHOCHTEJLHOE IOXOKEHH® OCTa-
BaXOCh HempMeHHEIM. Koraa ke och Tera NLAHH[ESE
yTepdia paBHOBeCHe, OH Heé CMOI WPOJOIRATH XBHKO-
age ¢ gocraroumolt OricTporoHi, Tak wro OyanimEHIK
60orgax ero ® npEmeA B CONPHKOCHOBEHH® € €ro ro-
xosoif. Bor k wemy, ecam yrojso, NpHBOAMT Bamle yTEEp-
#ACHHS, HIH, BepHEe, TO yTBED/KACHHS, KOTOPO® £ B3AJ
Ha cebs cBoGozy HeBASATH BAM, TaR KAK ORO, eCTe-
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CTBeHHO, NPHXOJHT B TOA0OBY B NOJXGMHRE IPOTHB Teo-
puE oTHOCHTeApHOCTH., Jiimmrelin e yrpepajaer, uTo
XOTA BBHINEHA3IOKEHHAA TOYKA SPEHHA HA NPOHCXOLA-
mee cobmiTme Bmosme Bsakomma, ofbramas TouRa 3pe-
ARA HOXECMeRa Toxe 3akomHa. OB mrpaer opm proM
poab Myaporo cyaem, mpumumpsiomero ofe cuopamme
CTOPOREL,

TEOMETPUA BPEMEHH

B 3axome taroremma Jilmmreiina B npormBomo.10:K:-
HOCTh 3aROHY TATOTenna Hroroma, Tpakrymomemy o se-
XamAYeckof BermImBe-—cmaAe, HACT peub O He-
ROTOpo#t reoMeTpmueckof BeIMYRHNe—KpHBH3HE.
Aas Toro urobst momATs mpomcxomaemue Proil reome-
TPA3ALEA MHDPA, Npon3BosAMOl Teopme#k ormOCHTEABHO-
CTH, MK JZOAKHEl HECROABKO BOPHYTbCA BCIIATE.

T'eomerpmelt magnipaercs Hayka, H3yva[as cBofcTaa
npocrpancrea. fo cux OmOp OHA COBEpPIIeHRHO HE HY-
Tepecosaxach BOmpocoM o csoiicrsax Bpemens. Ho 61a-
rojapa TeOPHE OTHOCHETEXLHOCTRE HPOCTPAHCTBO ¥ BPOMA
TAR TOCHO MOPelISIHCH JPYT € APYroM, 9TO JOJKHA
6p11a BOJHWEHYTH Kakag-to ejunmaa obobgenwmas reo-
MeTPHA, oXxBaThBaoman mx obomx. Tpexmepmoe npo-
CTPAHCTBO IpejCTaBafeT 000X TOIBPKO CedeHAE TETHI-
PeXMepHOro HPOCTPAHCTBORHO-BPeMEHHOr0 MAPA, NpHUeM
CeYeHHA, NPOBEJOHHEIE N0 PA3AMYHLIM HAHPARASHHUAM,
COOTRETCTBYIOT CHCTeMAM NpPOCTPAHCTBOHHOIO OTCYETa
paszamusbix Hab.mozarereil. Bpag am geaecoobpasmo cro-
ATh Ha To#l TOUKe 3pEHHA, UTO HPEJMOTOM reOMETpPHH
AOX:KMO CAYKHTH TOABKO H3YIeHHE CeJeHAA, MPOBCACH-
HOr0 10 KAKOMY-TO ONpexefeHHOMY HaUpaBICHHI0, H3Y-
YeHHe ke CeYeHmil, NPOBEJEHHHIX IO APYrHM HAHpas-
AeHHAM, HpHHALICEHT cosepmenno xpyroli mayke. Ilo-
PTOMY MHPOBAK reOMETPHA ZOJEHA HADAAY € IPOCTpaH-
cTBOM OoXPAaTHTh H Bpema. OcTamoBmMCR Na HEKOTODHIX
BOUPOCAX reoMeTpH3AQAH BPEMEHH.

Mpr yme ropopmam, 4T0, HECMOTPA Ha TEeCHYIO CBA3DL
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IPOCTPAHCTEA ¢ BPEMOHOM, MOEAY BPeMEHHO-NOX00HbMM
H OpOCTPAHCTBOHHO-NOL00OHKIME HHTE pBIAMH CYIECTBYOT
abcoawornoe pasamupme. Ecam rarme-mbyan Tpm cobur-
A abcoxOTHO yzaxeHW Apyr OT apyra, To OHE 06pa-
SYIOT IPOCTPABCTBOHHBLIA TPeyroALHHK, CTOPOHE! ROTO-
POTO COOTBOTCTBYIOT NPOCTPARCTBEHRO-IIOZ06HEIN HHTOP~
paxaml, Ecam me prm Tpm coburma maxopATca B
abcoaorHo mpomesmeM mAE OyAyHeM IO OTHOIMCHEM
Apyr k Apyry, To omm o6pa3ywT BpemenHolt Tpeyro.n-
HHE, CTOPOHKI EOTOPOr0 COOTBETCTBYIOT BpeMeRH0-I0A00-
HEIM HHTOPBaIaM (MOLYT CYIZeCTBOBATH H CMOIIAHHEIE
TPeYrOILHHREH, JB® CTODOHLI EOTODHX BpPEMOHHO-IIO-
Jobuer, a ojEa wpocrpamcTBeREO-TOfo6HA, BME HA060-
por). Xopomo m3BeCTHO, YTO B HPOCTPAHCTBEHHOM Tpe-
yroasEEEe cymma xwbsix gsyx cropom Goasme rperseit
croponsl. Bo BpeMemHOM Xe TpeyrosLEMEEe MMeer Me-
CT0 CcopepmeHHO jpyroff 3amoH: CyMma ABYX (upanaa,
He 110 6BX) ero cropom Memume Tperbeit CTOpOHEL
Taroit Tpeyroasesxk TpyARO cebe HpPeACTABHTE, HO HMOHHO
Tag obcromr jeao » peifcremreinEHOCTH.

Yacuaum cebe Toumee CMBICA PTHX TIeOMETPHYSCKNX
npexaoxmennii. Boanyen cravexa mpocrpancTeennsit Tpe-
yroasunr. Peus mjer 0 yauEe ero CTOpPOH, TAK ITO 3xech
NOJe3H0 BCHOMHHTH ZUCKYCCHIO, BOSHHEIIYI0 MeRJy Ha-
WEME ABYMA CTYAGHTAME [0 MOBOAY HMIMOPOHHR XZIWHBLI
{crp. 32). K cuacTnio, B zamsoM cayyae HOAOPASyMEHMA
BOJHHEHYTh HO MOKET, NOCKOAHLXY COBORYIHOCTH BCEX
cobmr OUmpexeafeT ILIOCKOE COYGHHO MHpA, WO OT-
HOIEHAI0 K KOTOPOMY HAIN TPOYTOJLHHK ABANGTCA THCTO
nDpocTpaHCYBeHHbIM. Brnreyrasanmoe yTmepmjenme, EKa-
camoIeecA JFAAHK €ro CTOPOH, MOKHO BHIPASHTH TAK:
»Cymma gncex gesemmit macmraba, Exaamnammnxcx co~
orsercreerHo Ba orpesse AB m BC, 6oanme wmcaa

1 JTOT TPEyrOJLHEE COCTOMT M3 MTHORBREHEH X cobumrail
Ecan xe 6paTs cobuTHE B HX AXATEILHOCTH, TO OH DpeBpA-
THTCR B CBOETO PoAa YeTHLIPEXMEPHYN HPHSMY.
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Aexenmii mMacmrraba, yriaaniBawigaxca ma orpeake ACX.
Bo mpemenmoM TpEJTOABHHEG H3MEPERHA IPOH3BOAATCA
Ipu HOMOLIA JaCOR, TAK YTO HAINe YTBEpRACHHE ITIOXY-
qaer apyrofi Bmjs: ,Cymma moragammili wacos mpu mepe-
xoge or A X B w or Br C Medabme, ueM IoKa3zaEHe
3aeoB mpm nmepexoze or A x C“.

Axs TOro 9To6H MAMEDHTH HpPH IOMOIGH YacOB MR-
Tepsax Memgy coberrmamm 4 m B, myxmo mpomssectn
JCTAHOBKY 4acoB, aNaJIOrMYAY0 HOBOPOTY MacmTaba
Baoap mpamoii AB. B dem xe zarmodaerca aTa ycra-
HOBEAa? B ToM H B JpyroM ciyzae cobmitua 4 » B
HYXHG IPHBECTH B HONOCPEJETBEHHOS CONPHKCCHOBEHHE
¢ macmraboM miu ¢ wacaMH, ITO 3HAYMT, UTO HEMO-
cpexcTBeHHO Bexej 3a cobmtHeM A wack ZOXEHBY Ha-
9aTh JBHTaTBCH € TaKOH# CKOpOCTHIO, ITOORI Bo-BpeMA
ZocTEYH TOr0 MecTa, rge mpomcxojur cobeirme B. Ta-
raM ofpa3of gacaM HYRHO IPHJATh HEKOTOPYIO BIIO.JHE
OnpexeeHHYI0 CRODOCTE. JaMeTHM jaxee, UTO IPH u3Me-
PeHHE WpPOCTPAHCTBEHHOIO OTpe3ka AB Momdo mosep-
wyrs Macmrab Ha 180° m noayunmTe TOT 3Ke pe3syxbrar,
u3mepur orpesok BA. Yacwm e mexp3s mOBEPHYTh Ha
180° 1. e. mHeap3s 3acTaBETE WX WTTHR B OOpaTHOM
HANOpPaBAGHHH.

910 ofcroaTeancTBO MrpaeTr CymIecTBeHHYIO poXb XAiA
ONpeAeIeHHR TOTO, KAKHE@ H3 JBYX CTOPOH MeHbINe
rperbeil croponnt. Ecam sutbpars me Ty mapy eropos,
KaKYI0 HYXKHO, TO CaMO yTBepmJeHde HOTEPAET CMBICK,
HOCKOILKY B HeM Oyazer coxepmaTeca cchraka Ha (pai-
THIGCKH HEOCYISCTBHMO® W3MEPEHHe.

Benowmnre o ToM umyremecrpemmmie (crp. 49), ko-
Toprit moGwIBax Ha yjaxzemmoli 3Be3ze m BepHyxca ab-
gypgno moxoasim. Ilo cyrm zeaa om mpejcraBisx co-

010 4YacChl, H3MEpAOIIHEe JBEé CTOPOHBI BPEMENHOIO
Tpeyroasauka. lpoxnTeii AM npomMekyTOR BpeMeHH ORa-
384CA MCHBING, WeM Y NOKOAYIerocA Hab.nozaresd, T. e.
y 9acoB, H3MEPAMIOIHX TPOTHIO CTOPOHY TOro Xe Tpe-
yroasnmxa. B camoM zese, KaEa0ro m3 HaC MOKHO pac-
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CMATPHBATH KAK YaCHl, OTCUHTHIBAIOIIHE NPOXRHBaCMEbIE
mamu rogsl. Ham npaMep MORHO MOPTOMY paceMaTpHBATh
IPOCTO K&K HANIOCTPAIHI0 reoMeTpHYecKHx croficTs Bpe-
MEHHHIX TpPeyrOAbHAKOB (KOTOPHI® B CBOX 0YCpPeih BHI-
TeRawT B3 pHEmTeHAOBCKOr0 3aKoHa MakcEMalbHOH Tpa-
exropen). Ero momxuO ' Jerko 06mscANTE ® ¢ obbramoii
MexanmyecKoit tTouxw spenms. Macea mcex wacrmg asu-
KYIIErocA YeAOBeK? pPacTeT ¢ BO3PACTAHHEM €ro CKO-
pocrr coobpasno Brimepasofpamnomy 3aromy (moxrsep-
MieHHOMY Ha onmTe). Beaey sa men yseamanmaercs
HMHEpPJHEA ACTHY H 3aMejiAercd (C TOYRH BDEHHA 3eM-
Hoft cmereMsl OTCUETA BPEMEHM) XOJ BCSX JKEAHEHHEIX
upojgeccor y mHamero wyremecTemHEka. Ozmaxo ToT
¢aET, 9TO PTOMY pesyabTaTy MOEHO JaTh PaHOHAAB-
Hoe ofpfcHeHNe, OTHIOAD He YMAASOT €ro SHAYCHHA KK
HEEOTOPOro OHPOJeASHHOT0 NPEXJOKOHHA TIeOMeTPHH
BPEMEHH., ‘

Tarum ofpasoM NIPOCTPABCTBEHHO-BDEMEHHAA TEOMe-
TpEA orTxHumeTca 0T o0mgmo#t peRamyomolf reomerpmm
He TOSBKO HAJTHIAEM JeTPepToro msMepemna. I'eomerpu-
ueckme cpoltcTna, BpeMeEE He YJ0BAGTBOPAMT NPOCTPAH-
CTBGHHBIM 3KCHOMAM DBEXHA3, XOTH H AHAXOTHTIHBL MM,
JamMeTHM, YTO PTO pajiHIAe MeRZY TeOMETPHUAMH NpO-
€TPABCTBA H BpeMERH He 0Yesh rayboko, M MareMaTn-
YeCKH 0T Hero MOMHO JeFKO 0cBo0OjHTHCA WDH HOMOLIH
cumpoaa /=1, IloproMy m npocTPAHCTBEHHO-BpeMERHYIO
FeOMETPHIO MOEHO B M3BECTHOM CMEICKC HA3BATH PBK.JH-
AoBoft (mEorxa, Korja XOTAT WOAYEPEHYTH €e OTIHIHE
oT obnranoft reoMeTpmEm, ee HAALIBAIOT TaK#ke rumepboam-
vecxolf reomerpmelt). Tepuna ,mepsramgoBa reomerpma‘.
00590 CBA3RIBAGTCHA ¢ CYIIOCTBOBAHHEM NpPOCTPAH-
CTBeHEO-BpeMeHHOH EDHBHIHEL, T, e. ICIA TATOTEHHA.
Ecam B3aTh OOBI9RYI BBRAMAOBY TeOMETPHIO IPOCTPAH-
CTBA M BHeCTH B HEe CPABHATeJHHO NPOCTHI® HIMEpe-
Huf, npubapEB dYeTBepTO® HIMepeHHe—BpeMA, TO AB-
JeHHMe TATOTOHAA PTUM eyie me 6Gyazer yuremo. Bease,
ri¢ HMEOTCA NOXe TATOTOHHA, PTA PACHIMPOHHAA IBEAH-
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A0Ba TeOMETpPHA ABIAETCA HOTOUHOH, W MCTHEHOH reo-
meTpuell caymuT HepBKAHZO0BA. Pajiwdme Memjy PTHMU
XBYMA THDAMH reoMerpail CBOARTCA K PAzIHIHI0 MERIY
nxockoli M mcrpEsAerHO#E o6aacrrio.

TEOMETPHA H MEXAHMKA

Kar MBI y&e IOBOPDHAH BLINIE, BCAKO® NPEAIOKEHHE,
Kacalolieecd BPEMEHHSIX TPEYrOALHHKOB, €CTh B TO Ko
BpeMA OWPEACNCHECS YTBEPAACHHE IO IOBOXY NOBEJCHHA
4acos, ABHKYJUUXCA C PAa3IMYHKIME CKOPOCTAMH. BT0
obcToaTeascTBO 38cAymuBaeT ocoboro praManun. O6urymo
MEl CYATSAM, YTO H3YYOHMEG IOBEJEHHA TaCOB COCTaB-
ager 3ajavy MexaHHERH. ()JHax0o oka3axocs, 4To obaacTh
reOMETPHH HEeXb3fl OTPAHHYATH OXHHM TOXBKO NMpPOCTpaH-
CTBOM B YTO €6 NPHXOZUTCA HECKOILEO PACIIAPHTE.
Briiiga @3 nbcraBzeHBHIX eff panbmie rpaHMp, reoMeTpua
Mazo-MOMAaXy IOTJOTHIA BCI0 MEeXaHHMKY M Hajaia jge-
AaTh NONBITRY OBXAXETh AXeKTpoMarmeTmamMom. Hzeaa,
K KOTODOMY MBI CTPEMHMCH, 3aRAI0¥aeTCA B obmesmme-
HHM BCOX Hamux ceejennil 0 puanIecKOM MHEDe B € AUHYIO
HAYKY, HOJXOREHAA ROTOPod Moryr Ourrb BBIpasReHEI B
TEPMHHAX TEOMETPHYSCKHX MAHM KBa3AreOMeTpHIeCKHX
roagennuit, B camom jexe, BCe pTH CBejeHHH MOJXYYEeHH
OpA MOMOEE u3Mepemnil, MPOM3BEAEHHLIX PAIAHIHLIME
mECTpyMenTaMA. VHCTPYMEHTEI, ROTOPRIMA MBI IOJb3Y-
eMCA B PajAHdYHHIX 00JaCTAX HayKkd, HAYEM CYIIECTBOH-
HbIM He OTAHYATCA ApYr or xpyra. Ilopromy mer um-
RAKMX OCHOBAHMil PAacCMaTpPHBATH YCTAHOBICHHOE eyIe B
APeBHOCTH AeleHH® HAYK KAR HOYTO ‘HOM3MEHHOS.

Ho mexammka, o6nesuEmBmmcy ¢ reomerpuedl, Tem we
MeHee ocTaxach Mexammkofi. Pasimume mexay Mexamum-
ko H reomerpme#l crTepaoch,—ORE HONPOCTY €amAACH
Apyr ¢ JApyroM. Rakymeecf IPEBOCXOACTBO IEOMOTDHH
no cyrm zexa obbacHAercH TeM, wro oma 06iazaer Go-
xee borarofi m yzobmoit Tepmmmoaormelt, Tax wto mecxe
cAHABEA Mbl Zig m3be:rammA ABOHCTBEHHOCTH HOJB3Y-
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BMCA TOABKO reomeTpmueckEMm Tepmunamu. Ho reomer-
PH3aHS MEXBHHKH ©CTh B TO JKe BPEMA MeXaWH3agHA
reomerpa®. Kax Mur yxe rosopuaw Bbmme, npezgiome-
HEO, KACAWIIeeCH AIHHLI CTOPOH IPOCTPAHCTBERHLIX Tp6-
JTOASRUKOB, CBOAHTCA K IPy00 MAaTepHAABHKIM YTBOpHEAe-
HAAM OO HMOBOJY MoBBjeHHA MacuTaboB W TeM caMeM
BOBC® He ABAFETCH, KAK AYMAOT HOKOTOpH®, e.10M HC-
Tolf MaTemaTHER.

Msr zoxmmn pas mascerja 0CBOGOXHTBCA OT TOH MEI-
CAH, 9TO CAOBO ,IPOCTPARCTBO" B HAYRe O3HAYaeT ny-
crory. IlpocTpaBCTBO HMEOT CMLICI TOABEO KAK CORO-
KYNHOCTH OnpejeJeHBHX paccrosmumit, obsemos, noobpge
BOXHYHH, EOTOphIe, NoZ00HO, HAIpEMeD, CHAG, HBAAIOTCA
pesyasratamm (msuuecknx u3uepenmil. Ilopromy wuacro
Rexaemoe (HeCROALRO rpy6oe) yrmepmpenme, uro Teo-
pra Dimmreiina crosur rTAToTeHWe K cBoificrsaM mpo-
CTPAHCTBA, HO JOAKHO BHISHBATH Hejopasymemuit. Pu-
3R HO MOXET PACCMAaTPUBATH NPOCTPAHCTBO EaK MYCTOTY.
Kak 6w ero HE omycromars, B HOM BCOTJa OCTaeTCA
admp. Tem me, xoMmy movemy-azbo me mpasmrca C10BO
pdup, mpaxozarca pa3bpacriBaTh MAaTEMaTHISCKHe CHM-
BOAKl NPOCTO N0 BAKYyMy, H, HO-MOEMY, OHH BCe-TakM
AOXKHE NPHOHCATH PTH CHMBOIEI KAKOMY-TO HOCHTOXIO.
Jame TAEYH OTHOCRTOJRHYI0 H H3IMERYHBYI0 BOIEb, Kax
CHJ3, HOABL3A HOCTPONTH ,H3 HHIero“.



I'xara V., TEOPAA KBAHTOB
C 9ETO0 BCE HAYAJIOCH

. B macromgee »pems, rze 6s1 Em BCTpeTmANHCH gBOE
noynraTexeil Teopermvecroil (pm3zmEm, pasroBop Hx paHo
HJM DO3JHO NPWHAMAT onpejeiennoe Hanpasienme. Ile-
peA BammM yxoxoM OHE Morau becezopars 006 muTepe-
CYIlOAX HMX COeJHAJLHHX BONPOCAX HAM O NOCIEXHWX
OTEPHITHAX; HO HeDPHATECH WePe3 9ac, H MOKHO PYIATHCH,
YTO BH HX 33CTaHeTe 38 06Cymaemmem ozmoli Bceoxsa-
THBa0mell TeMul: mamero 6e3rpaEAYHOTO HeBEXKECTBA.
Tagme pasrosopul—ne IPOCTAA PHCOBKA H He HayJHaf
erpommocTh, Cropee pr0 BLIDAEEH® HARNBHOIO YAHB.XE-
EEa mepex xmrpocrsi0 Ilpmpoant, crpusamyelf croio
tafiRy OT TAROr0 MOrywer0 METEAXGKTa, KAK gYeJoBede-
crmit Mo03r. Jmarascs mo OyTE HAYYHOr0 DasSBHTHH, MBI
rak OyATO mOPEPHYAH 34 yTOX, H Nepej HaMH Cpasy pac-
Kpuiaach 3gmoniad Oe3sgma mamero BepemecTsa. B campix
0CHOBAX coppemoHHON PHIARH COACPRHTCE EARAA-TO KO-
penHad omHORA, MCOpaBATH KOTOPYI MLl He B COCTOS-
HHAH.

IIpuannoft Bcex prmx menmpmarmoctelk mBamercs Ma-
Jenbrad seawqymHEa h, ¢ EoTOpoit ML BéTpeTaeMch B Je-
A0M page ombiroR. B msmecrmoM cmmicae MBI 3HaeM, TTQ
Takoe B, TAK K4E MOXeM H3IMEDHTh €6 CAMBIMH pPa3Ho-
obpaseeimu cmocobamm: h—pro

0,00000000000000000000000000655 apr/cex.

Orcioa cpa3dy BWARO, uT0 h 0%eHD MaX0; HO CyTH Aeia
3sech Be B yudpe, a B CaoBe ,PPr-ceKYHA“. Dpr ecrs
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eAHHRA PHOPIHH, CeKyHJ a—eJHHULA BPEMOHU; CIE)O-
BaTeapH0, h 1Mo cnoeit mprpoze ecTh pHEPTHA, MOMHOKEH-
Hafg Ha BpPeMA.

B vpakTHueckodl mm3HM HaM NOYTH HAROTAR He IpI-
XOAMTCA YMHO/KATH PHOPIAI Ha Bpema. Mur wacTo xexmu
AHEPrINO HA BpeMd; TAK, HaOPHMED, HHMEHEp ACIAT
PHCPTHIO, OTJRBAEMYI) €r0 MamUHOH, Ha Fpema, A1A
Toro 9TobH ompegeamts umcxo JomaxmEbix cmx O6-
PaTHO: PACGKTPHYECKAaH EKOMIAHHA YMHOXAOT XONMIAJHHBIE
CHIM MJ¥W EKHAOBATTH Ha THCAO 9acOB morpebiemma m
COOTBETCTBEHHO PpTOMYy mochixaer cuer. Ho mmommrs pry
PHEPrHI0 CHOBA Ha YHCXO 9acOB HPEACTABASETCA Ha
nepenifl B3rasx BeckMa He[iesecooOpasmbIM. -

age obcromr jero B abcoaroTHOM verHIpexMepHOM
nupe. Tarme Beamunnm, Kak pHOPrud (B AAHHEN MOMeHT
BPOMOHH), NPHHALIEKAT TPEXMOPHOMY NIPOCTPABCTBY;
AXf TOro e 9TOOH 2ars EM MSCTO B WeTHIPEXMEPHOM
MHpe, HX HYZHO YMHORHTH HA CBOW ALHTEIHHOCTH BO
BpemMenE. B camoM gese, pacCMOTPHM OIpejeleHHYI0 00-
ZacTh npocTpancTsa, Banpamep Bexaxobpurammw. Ta
X012 eA0BEUECTBR, KOTOpAf 3akMovena B prolk 06-
aacta, papEa 40 man. weaoser. Ecam ke B3aTH onpe-
AeZeHHYK 0064aCTP UIPOCTPAHCTBOHHO-BPEMEHHOTO MHDA,
manpamMep Beamkobpurammo, 3 mpomemyrre Memay 1815
u 1915 rr., TO Zoam ueaoBeuwecTBa, 3ARINTAIOLIErOCA B
mell, Oyzer msmeparsca B 4000 mum. wuexomexo-ier.
MecTto, 3sammMaeMOe 9eJOBETECTBOM B NPOCTDPRHCTBEHHO-
PPeMEHHOM MHpe, A01RKB0 OHITH BHPpameHO B eIWHHIAX,
OTDaHHYEHHEIX HO TOALKO B HPOCTPAHCTBE, HO H BO
npomenn. Togno Tak Re, ecam To#k mwam mmod obaacrm
IOPOCTPABCTBA NPHIHECHBACTCE OHPOJEICHHEO® ROJIHYECTBO
Apros, TO COOTBeTCTRYIOQas ofiacTs ImpocTpaHCTBeHHO-
BpemenEOT0 MEpa Oyzer XapakTepHIOBATHLCA TAKEM K6
ROJIHYSCTBOM PpPr-CexyHj,

Ta mexmyuma, Koropas mpejcraBamer coboio amasor
PHEPrHE B UETHIPEXMODHOM MHpe, HOCHT HASBAHHe xe-
crpus. XOTA PTOT TEPMHH BpAL JH OCOOEHHO HpHrojeH
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AAA JaHEOTO cCAyyag, Ml B Jaxsmeifmem byaem um
noansosatscia, Llockoasky AeiicTeue (Brpaaemoe B apr-
cexyHzax) mpuuagiexar mmpy Mumxosckoro, ojmEaKo-
BOMY € TOYKH 3peHEs Bcex Habawogarexell, omo aBMI-
erca abcoxornoi sexmummoif. Pro ogma @3 ovemn wme-
MHOTHX a0COJIOTHBIX BOAMYHH, H3BECTHBIX JOPOIATHBHCT-
croit ¢duzmxe. Ja mcRMOUCHHOM ZeHCTBUA W PHTPONMH
(XoTOpay NPHHAZAERAT K COBEPHICHHO APYroMy KJIaccy
¢m3myecknx nomarmit), BCe BEANIHHE], C KOTOPHIMH
nMera Aex0 JopeiarmbHCcTCKAf (HUIAKA, OTHOCHIHUCH K
TPOXMeDHLIM CeYenHfM MHApA, PAsIMYHBIM AAA pasaud-
gpix Habx0zareaeti.

Honatrem ze#icTema NOAL3I0BRANCH B JHHAMAKE ele
38Z04TO A0°TOr0, KAK TEOPWHA OTHOCHTEASHOCTH Xaxa BO3-
MOJRHOCTH NPEABAARTD, YTO TO MOHATH® Grarozapa ceoei
abcoaioTHOCTA Hrpaer KpymHYy poas B cxeme Ilpmpoani,
g X0 TOro, KAE HaYaA1a NOABAATECA B HANMAX ONBITAX
peaaanna h. Ocobenno MEOrUM Mu1 3jech obazamnr capy
Brapamy [amuasromy, paborst xoroporo mnocayxuau
ocuonoli xxsm yexoro paza xaasmeHmmmx mccaexonanuil.
JAocraTouno cocrarkcx Ha y3JeOHHE aEasuTHUecKoik Me-
xagurn Hamero coGersemmoro (pxmmbyprexoro) mpodec-
copal, rze Bce aTO upekpacEo wu3AokeHo. OrpomEoe
snavenne camoro mpuagana amMmisroma 6Griao scmo axra
BCEX, HO HYKHO COJHATHCH, UTO XA HOCHOQHAIWCTA A8Jb~
Helimme HCCZGXOBAHAA TO PTOMY UYTH Ka3aIHCh MAX0
MHTePECHBIMH, NOCROALKY OHH CBOAHAMCH K CJIOJEHBIM
obpaceesmam mpoctrix pemreit. Oxnako B Koupge KoHLOB
WHCTHHKT, ToakaBmuil ma aTH BHccaezoBamun, Oaeciame
ompaszax ceba. Hu ogmm m3 pegyibraros, moayuemmsix
KeanToBofi Teopmeft, maunnax ¢ 1917 r., mexn3s monars,
HE 3HAS TAMUAKTOHOBCKAX pabor mo aumammme. Jaweua-
TexsH0, 970 N0Z06HO ToMy Eak Jiimmreiin mames B RHAe
TEH30PHOI0 AHAXH3R TOTOBEIR Maremarmueckmil ammapar
Aaa cBoeil TeOpHH TATOTEHMA, KBAHTOBHIE (DHIHKN HAINLYA
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B roTOBOM BHJC TEOPHI AUHaMHIECKoro jedicrsma, Ge3
Roropoft ux yemexn Ontrm 6n HeBOZMORHEL
Ho mm abcoxormOCTs JeHiCTBMA B YeTHIpeXMepHOM
MEpe, HE T8 POJb, KOTOPYH0 OHO MIPal0 B TaMHAABTO-
noBoll AmEaMERe, He MOryT OOBACHATS, HOYEMY ,mopEAL‘
zeficremn ero onpexesennofi peauuuns EMeer 0c000 BEI-
Aaojgeeca 3SHaveHnme, B peioM pAje ONMKITOB Mml BCTpe-
qaeMcH ¢ ,nopgueli geficrsma pasMepamm 3 6,56.107%7
ape/cex. Pazymeercs, npoyge Bcero Gnao 6m1 mpesmoxo-
JKATH, 4TO AcHCTBRE MMeeT ATOMHO® CTPOSHHS, M paccMa-
rpusars  6,55.107% opz/cex ®ax arom aeitcrsma. Ho
MHOrOYNCIEHHEIe NONBITKH HOCAEXHOIO0 JeCATHIOTHA IO-
Ka3a1d, 9TO PTOro cjexars Heabss. CymecTsopamme aro-
MOB ZeficTBHR HECOBMECTEMO ¢ HAINKME COBPEMOHEBIMH
JCTARICHHAMA 0 pcexenHod. Jxa obbacHenmR ero He-
obXoxEM PAEMKAAbHEI HEPecCMOTD BCEX OCHOBHLIX IIOHH-
Tail, Ha EOTOPHIX X0 cux mop Gasmposaxacs ¢uzuxa. lle-
A HaMH CTOAT 3ajada STOT mepecmorp mpomasectd. Ha-
uanan ¢ 1925 r. mo azamHOMy BOmpOCY HOABHACA PHX
HOBBIX HCCIEAOBAMRI, 0TYACTH PAYBACHAIOQIMX, B KOKOM
HanpasXeRAR AoWmHa Gyzer mofitm pesomogma BaurAx
nongraii, OzHAaR0 OKOHYATEILHOIO BHIXOXA B3 38TPYA-
meguil egge He xamo. Jru monne mpem Gyayr pasobpaumst
B caexywomefl raape, noxa :xe Mur 6yseM CTOATH HA TOUKe
sperusa, rocnoxcreosasmedi g0 1925 r. Toisko » xomge
rAaBK MEI HECKOJBEO OTCTYNHM OT Hee, ZLIA Toro Irobur
061er9aTs HePexX0) K HOBLIM HXGAM.

ATOM AEACTBRA

Hocroabky pelicteme mpeacrasaser cobofi npomsme-
AeHHE PHEPrHH HA BpeM#, CYIJOCTBOBAHH® ATOMOB Aei-
CTBEA, 096BAAHO, AMEET MECTO TOABLKO B.TAKHX IpOjeccax
NPEPOARI, B KOTOPHIX OIpeXeJeHHO? KOSHIECTEO PHOPIHA
CBA3AHO C ONpejeieHHLIM HEpPEOJOM BpemerH. Tax, Ha-
HpHMED, PACKTPOR COAGPKHT ONpeJEICHHOS ROXEICCTBO
pHOPIEA, HO OH He obxazaer HEKaroH ompezesemnofi
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BPeMEHHO# JeATEABHOCTHIO, B IOTOMY €r0 PHEPrdA He
MokeT OmRTH cocrasmolf wacTeio aroma jgeiicreua. Hac »
ARHEBI MOMEHT HHTEPOCYKWT TOALKO TAKHE BHAB! PHED-
THH, EOTODHIE CBA3AHBI C OLPEJeJCHHEIM HPOMERYTEOM
Bpemenm. Taropa, HanmpuMep, PHEPrHA CBETOBHIX Xy9eii,
HePa3pPHBHO CBA3SAHHAA € IIEPHOXOM EKOJXeGaBHA HTHX
aygeit. Hlearan ammma marpra mpeacrasaser coboii wo-
166amna pdupa caacroroit B 510 TpmAAmOHOB B CokyHAY.
Ha mepBmifi ®arasg Mul BCTpeJaeMCH 3XeCh C 3aTpya-
meameM oOpaTHOro xapamTepa: onpejeieHHHIE mepmox
BpeMeHH HAANEO, HO MOMEHO XH pa3buTh eCTeCTBERmHBIM
PasoM Ha JOAH Ty PpHEPrHID, KOTOPYIO H3AyYaeT Iia-
Mg marpusa? EcrecTeHHO IONBITATBCA BHIXCIHTH H3LY~
9eHHE EKaRJOr0 OTACILHOTO ATOMR, HO PTO HO NpHBe-
AT €[6é Xk OROEYATesbHOMY pasbmenmio pmeprmm, mo-
CEOJBKY ATOM H3IyYaeT HEe HONPepHIBHO, & TOITKAMH:
IOCIaB PAX BOJH, OH OCTAHABAMBAGTCA M BO300HOBAAET
H3LydeHHe JUIIG WOJ BAMANNEOM Raroro-smbysn BHem-
mero Bo3jelicrema. Ha oOnixHOBeHHOM CBETOBOM Jyue
PTA NPEPHIBECTOCTh HO3AMETHA, NOTOMY ITO OH Cia-
raeTcA A3 H3AyJeRmi [eARIX MEDHAZOB ATOMOB.
KoangecTB0 pHeprmm, TepAeMoe aTOMOM HATpPRA IIPH
KaMAOM aKTe E3sydexnud, pasmo 3,4 . 10-* ppr. Ira
PHEDrHH, KAR MELI YK IOBODHAH, CBA3AHA C HEPHOAOM
speenE B 1,9 . 1071 cex. Mur moaywaem Takum 06-
pa3oM zBe COCTaBHEIE WACTH JAA NOCTPOGHHA €CTeCTBEH-
moro aroma jgelicrema. Ilpomasesenme mx pasHO
6,55.10-*7 ppr/cex. 910 M ecrs BexmumHa h.
3aMeuaTe B0, 9T0, HAS TAKHM LYTEM, MBI BCerga Io-
AyJaeM OfHH H TOT :XRe pesyasrar. MomEo B3ATH B
KaJecTBe HCTOYHAKA cBeTa Xpyrol aTtom, mampamep aTom
BOAOPOAA, KaibHA W T. A DHOPTHA €ro W3XyJeHHA
GyaeT BEIpamaThCA ZPYTHM THCIOM PPY, A NEPHOZ—JIPY-
THM THCIOM CeEyHJ, HO IDOM3BeZCHH® A36T BCe BpeMd
0FHO H TO e umci0 ppr-cerynj. To me ormocmrCs
H K PeATreHOBCKAM M K Y-IyJYaM ® K IDyTHM BHAaM
H3IyYeHHA H UOrXoQieHEA (NOTrAOJHEHHe, KAK H H3AyTe-
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Hue, ngeT mempeprsHo). OuesnyHo, A .€CTh cROero poga
ATOM, B3 MHOJKECTBA KOTOPHIX COCTOHT HAIYYeHHM®, HO
He aTOM MaTepBH, a aroM, HIM Kak TOBOPAT 0O6BIumHO,
gpauT yeficreun. Hapazy ¢ aesamocro xByms marepuais-
HEIMA ATOMAMM CYIIeCTBYeT BCETro OAHH aroM jxelicrems,
oamnaxonpil x1n Beex BmjoB MarTepmu. Ciaoso ,0zuHA-
xoswit” A mommMalo 3xeck Gyrsaxemo. Ha mepsriii Baraay
MOIReT NOKA3ATHCH, UTO MEXAy KBAHTAMHE KDPACHOXo, W
CHHETO [BETA JOAMKHO CYUIECTBOBATH KAKOE-TO KAYECTBEH~
HOe paziEade (XOTA OHM COJGPIRAT OXMHAROROE KO-
AM9eCTBO PPr-CexyHA), BO B gelicremreasmocT: pro pas-
ANYHe MMEOTCA JWIIL N0 OTHOICHHI0 K JagHoft Hpo-
CTPAaHCTBEHHO-BPeMEHHOH CHCTeME OTCYETA M COBEpUIeH-
Ho He racaerca abcoawrarix aromoB feitcrsmsa. Jsmraacs
HABCTPEYy MCTOTHHRY cBeTa ¢ Goismoft cxopocrsio, Mp,
coraacro npungany Jommiepa, BoCHPMHEMAEM ero Kpac-
anit geer xam cummil; ogHOBpeMenHO C PTHM HpH mépe-
x0%e R mHopoff cmEcTeMe OTCIeTAa MERAGTCH B PHOPIHA
BoaH. M3aiyuaeMmele BarpmeM # BOZOPOAOM ATOMBI jeii-
CTBMA COBGPUICHNO OAHHAKOPBI, HO HMEIOT Ppa3IHYHbIE
OpHeHTAIUM IO OCTHOIICHHI) XK TeM CEYeHMAM, XOTO-
phié ML OpOBOAHM depe3 wersipexmepHitdt mump. Hs-
MeHAA CBOX) CEODOCTh, MBI TéM CAMEIM MEHAEM HANpPaB-
Jenne apaad Temeps, TaR 9TO paHO HMAR HO3ZHO MO-
JeM YBHASTh RBAHTH HATpEA nox Toll opuemragneif,
noz xoropolf pameme BEARAH EBAaHTHI BOZOpOAA, m ybe-
aathea B Bx noxuolt Toxjzecrsemmoctw. ‘
Cocroasme TepMOAMHAMHYECKOTO pasAOBecEa (T. e.
NOAHO® PACCEAHAe PHOPrHH) BOSMOKHO TOABKO IDH Ha-
AMYHH HEjeAHMbIX exmmuy pHeprmw. Ecam O, rtacys
Kaprel, MRl pa3peBasH mx Ha Bce Ootee m Goxzee Mea-
Kne KyCOYKH, TO HHROTA2 He XOCTHraHE 6l copepmenso
€ecoopszoumoro pacupejeieHHS. DTHMA  HOASAHMBIMH
€ UAH[IAME PHOPTHH ¥ SBAMOTCA EBAHTHL B Rampom m3
AKTOB H3AYY6HHA, NOTAOIEHHAA W PECCOHEWA, NOCpea-
CTBOM KOTODHIX PHOPrHA PacIpeieIHBTCA N0 MATOPMH
B pduUpYy, MOMET NPREHMATH YIaCTHe TOJBRO OJABH
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knanT. Meun0 MCCIEJOBAHEA TePMOJHHAMAYECKOIO pas-
Hosecus u masexn mpod. Maxca Ilsamka ma caex wBamta
(seamumna h Gpria BOePBHIe BEIMHCXEHA Ba OCHOBE aHa-
Auza paBHOBeCHOTO m3aydvendn). Jassmefimee pazsmrHe
OCHOPHLIX IPRENHAIOB TEOPDHH KBAHTOB Xax Dimmrelin,
NPHMEHCHHEM e ee K BONPOCaM CTPYRTYPHI aTOMA MBI
obasamst Hmancy Bopy.

Jaraz0vHOCTS NPHpPOJR KBAHTA 3ARANYAETCA B TOM,
uro, OyAyu:m HejexuMHM, OH TeM He MEHES He HMeeT
ONIpeZeI6HHEIX I'DAHAY B npoc'rgancrne. Ilora Mur mmeex
Je10 €O CryCTEOM pHepruH, cobpamHo# B ojHOM MecTe,
T. €. C PAGKTPOHOM, MBI HO BCTpevaemcd ¢ h; RaRk TOALKO
MBI OEPeXOJHM K PHEDTHH, pacmaniBaimgefica B npo-
CTPRHCTBE, T. ©. E CBOTOBRIM BOXHAM, /I TOABAAGTCA.
Arom zeficteEA He EMeeT rpaHEY,—OH Eak OBl 3anmoanger
coboii Bce mpocrpancTso. Raroe MecTo MBI ZOX:HBI yEra-
SaTh TAROMY arOMy B Hamieil IPOCTPAHCTBEeHHO-BpEMEH-
o cxeme Mmpo3gaEma?

KOHPAART C BOJBOBOH TEOPUEM CBETA

IlopsTHe KPanTa UPUBOJHT K [IeAOMy PAXY 3aTpyAHE-
nuii. HanGoaee gpatnTe bHBIM M3 HEX ABAAETCH BO3DPOK-
ACHHE CBETOBHIX YaCTEQ B Jnge h-3epeH, LPOTHBOpe-
gajee BCEM RJIGCCHYCCKHM NPEXCTABIGRHAM O CBETE.
B camom jexe, pecCMOTDAM CBETOBH® BOJHBI, ABAAIO-
Eecs PpesyJsTaTOM eXHHOIO aRTA H3JAYYCHEA aTOMA,
sanpavep Ha Cupmyce. OEm xapakTepmsyoTca ompe-
AeACHHEIMH 3HAYCHHAMH PHEPIHA M Iepmoja koxebanmii,
upom3sejyenne EKoropux panmo . h. Ilephox mepemocmrcs
pornaME (e3 H3MeHeHRA; pHOPrEA € PacHpOCTpa-
agercd Ha Bce Goasmee B Ooxsimee mpocTpaECcTsoO.
Yepea 8 zer m 9 mecspes mocae mepBOEAYAILHOTO aKTa
'maayuyenna BoamoBoi (QpoET jFocTHraeT uOBEPXHOCTH
demam. JomyermM, ITO 38 HECROJBEO MHHYT JO 3TOro
KoMy-sROYyAp DpEIMXO B roaoBy moawboBaTECE Epaco-
TaMH 3BegjHoOro HmeGa, T. €. HMONPOCTy HOCTRBHTH CEOH
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raa3 Ba nmyty Hamero xyda. Haummas cpoit myrs, cme-
TOBbI€ BOJHBI, KOHeJHO, He 3Haid, KyAa OHH HONAIyT,
A4 3HaXH TOABKO, UTO HM, HOJ00HO CBOMM TOBapwIEaM,
IpHASTCA WPOJEJaTh NMyTeMecTRHO HO BceMy Oeckomed-
Hoxy upocrpanctey. Mx guepras, Kasaxocs, poaxmua OvLia
pacmeLIMTECA 1o chepe paguyca B 50 TpHasIEOHOB MHAE,
N sce-tarH, Rorza proli BHeprEEm IpHXOZHTCA CHOBa
BXOJHTH B MATeDHIO, BHI3hiBAN, HANPHAMED, XUMHIECKHE
H3IMEHEHHA B COTIATRG, KOTOpbie COOTBETCTBYNT CRETO-
BOMY OIIYIIGHHIO, OHA BXOJHT KaK ' eJMHEIHEIE EBamT
Aeficreaa. Manm He BXOJHT EEYero HAH BXOAHT POBHO
6,65 » 10747 gpr/cex. Towmo Tak ke Rak BAXyIRIOYIHH
aTOM, HECMOTPA HA BCEé 3aKOHHI KisccHIecko# ¢umsmxa,
HCOYCKAeT TOALKO h, morsomgaroprai aToM pemaer, 1TO
BCE NpHXOAMIIee K HeMy jomxkH0 OnTn pasmo h.
He nce BOXHEI HPOXOZAT MHMO HAINGrO r.aa3a, Begb Mbl
poe-TakE snxay Copryc. Kear me oHm momapawT K HaM?
Y aapawmrecs o mam rza3 Kamam 30BYT E cefe ocraas-
Hble JacTE BoXusl, KpEYa:  Mu mamam raaz! Homormre
HaM Biests Tyxal® “
omsirkn obsACHATH PTO ABIEHHE MEYT XO ABYM Hy-
TAM, KOTOPHI® MORHO HA3BATH COOTBOTCTBOHHO TeOpHeH
»ROMEARE® m Teopmeil ,xorepem“. I'osopa momyaspwmo,
AGX0 33eCh CBOJUTCA K CJXejylolieMy: COTrAacHO mnep-
Bofl Teopnm aroM mMeer y cebs KOmmMARY, B ROTOpYIO
KamAaK TpyNma BOAH JaeT oOveds mHeOoanmoli mraaz.
Korga cymma BCex aTHX BEJXAZ0B JOCTHIaeT pasMepos
OXHOT0 EBAHTa, HMPOHMCXOAMT axr moriogemma. Corxacmo
sropoit Teopum Ta meboxsmam jJoam kBaHTa, KOTOpA:A
nomazaeT HAa ATOM, CIYRKHT eMy Kak Gbl 248 HOKYURE
fmazera JoTepeH, BHIErpHIIA EKotopofi CyTs peanie
EBagTE. JacTh ATOMOB BLIATPHBaET M .TAKEM 06pasom
THOAY98eT BO3MOKEOCTH IOFJOQIATH JOXALI® KBARHTH. JTH
aTOMH HAa CeTYATRe H JA0T 3JAATh O CYUIGCTBOBAHEH
Crmpayca.
6nacaerne ¢ Rormmako#f He BbIZepKEBROT KPHTHEH.
Kar sripasmacs ogmamin JAmHEC, KBAHTOBAA TEOPHA HE
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TOABKO 3ampeggaeT y6mpaTs AByX OTHQ OAREM EaMHEM, HO
He zaer ybmrs = oxuolf mrmgul ssyma rammama. S me
OyAy AeATeJHHO R3IATaTh AOBOXLI, TOBOPAJGHE MPOTHD
mepsoil BEpCHHM; yRamy AHITL HA DA CBA3SAHHBIX ¢ Hel
sarpypamennii. Ilepeoe B3 prux sarpysmemufi Bogmumgraer
UpHE pPacCMOTPEHHEM ERONRIKE, HAuoXHEHHOH A0 moxo-
suant. HiycTs y mac WMelorTcA HO aTOMM, & MOJORYAHI,
ROTOPEI® TOMRE MOIYT HOTIOIJATH TOXBKO [OALIME KBaH-
rama. Moxer caywursca, uro ompejesemHAS MoieRy.s,
HAROUAAA Y ceba pasamumsle BEAH PHEPrAH, EOTOPLIC
ona cnocobua aGcopbmposars, me ycmesaeT HAROUMTEH HE
OZHOI0 [J6AOTO EBAHTA JO TOr0, Kak HAYHEAST NpPHHH-
-MaTh YyWacTHe B xummyockoit peaxgmm. B pesyanrarte
groff peaKgWE NOXYIAWTCH HOBEI® MOJEGKYJHI, CIOKTD
HOrAOJIeHAA KOTOPHX copepmenumo muolt. Vi npuzercs,
OTCBHANO, JAROBO HAYATH COOGHpATh PHEPrEId HYRHOTO
uM csera, UTO mMe ASAA0TCA CO CTABIIHMH HOHYRHEIMU
CTApHIMA 3ANACaMH, KOTOPHE Y&e HHEOrJa HE MOryT
6urs momoxmenn? He nosn?amamrcn ze opm obparmo
B 3)Rp BO Bpema peakgum

Pyroe fBieHue, SBRHO UPOTHBOPEYAIJE® TEOPHE KO-
nuixd, ects Qoropsexrpavecknit pdderr. Korza ma me-
TALINYECKYI0 ILIGCTHHKY, CIOJAHHY, HANpDHMEp, B3 Ha-
TpE#, Eexud, pyOHZES H T. A, UAJAa€T CBET, W3 Hee
HAYHHAWT BLIeTaTh cBobojmnie piexrpomsr. Cxopocrs,
T. . preprax pTHX OHCTPO XeTalIHX PIERTPOHOB,
Momer Osrre mamepena. ORapniBaeTcs, WT0 BeAHIUHA
pHOpruE BHOPACHBAOMEIX W3 MOTALIA PJOKTPOHOB, XO~
CTaBAdeMas HAZANIEM CBETOM, HMOAYMHHOTCH BechMa 3a-
MevYaTeabHoMy mpasmay. Bo-mepBmX, CROPOCTH PAGETPO-
HOB HE BO3PACTACT ¢ YBOJHIGHHOM WHTOHCHRHOCTH CBETA.
Yem Goasme magesT cBeTa, TeM Goinme mpomcxoxmT
»B3PLIBOB®, HO PHOPrAA RAKZONO BIPHIBA B OTZCALEOCTH
He MeHAeTCA: BO-BTOPNX, CHOPOCTL PAEKTPOHOB YBe-
AETHBACTCA HpPH HOpPexo)e K (HOAGTOBOMY HOHJy CICK-
Tpa, T. €. R Ooxee roporrEM BoamaM. Tar, mampmmep,
caabult cser, Aoxoammmit zo mac or Capmyca, mpomz-
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Bea Ont Goxee momgmwre mapeiBer, wem cser Coanpa,
notoMy 9ro wacrora eéro Goxwsme. Orjaiemmocrs Cupu-
yca He BAHAET Ha CKOPOCTh BHGPACHIBAGMBIX PAERTPO-
HOB, OHA TOALKO JeA8eT HX THCAO0 upe3pnruafino maxemy,

1o oxro w3 mambosee XApaKTePHEIX KBAHTOBHIX AB-
zennlt. Kamguiik spirerarogmult w3 merazsa paerTpon
3abHpaeT y magzawyiero csera PHEPIHI, B TOYHOCTH
pasryo oxmomy kpanty. Ioecroanky h mocrommmo, 6o-
zee KopoTEmM woxebammam (1. e. Goxee OimsrEM K
dmozeroBoMy rompy cmerTpa) coorsercrsyer Gossmas
paeprasd. OmmT HOXasHBAET, YTO KHMHETHYECRAR pHED-
TRA KAMAOrO PAGKTPOHR B TOYHOCTH pPABHA - OXHOMY
KBAHTY PHEPIHH HAAAIOLIero cpeTa (MHHYC PpHEprusf, He-
o6X0ANMBA XAf BHIPHIBAHHA PJGETPOHA H3 BMOTAXAA).

Cama miacTHEER MOmOT OMTH WPHTOTOBJIGHA B TeM-
note. Kag Toanr0 oRa moxsepraerca gedlcTBEM xOTA
61 caaboro cpera, PAGRTPOHEI HeMEZJEHHO 'HAYHHAIOT
BEIJETATH, HpPHYEM PTO HPOBCXOABT 32%0AT0 JO TOTO,
RaE MOeT ORa3aThcd Hanoxmemmoff xora 6nt oama mu3
ponnxor, FOBOPHTE 0 TOM, UTO CBET MTpaeT 3xeCh XL
poas ,Rypra“, ocBobomAIOEETO PAGKTPOH, KOTOPE yiie
r paspme obxaxax Tpebyemofi pmeprmeif, Tome meanss,
IOCKOJBEY BOXHIUHA PHEPTHA OBpejeJAeTCA HMEHHO
csoftcTeamm cBera. (CBeT 3areBaer BCIO MY3HIRY, CIe-
ZOPATOALHO, OH JONKEH H SANAATHTH MyssiRaETaM. Io
RagocHTeCROH ke TeOpHM OH ORG3HBAGTCA HEILIATERe-
CIocobREIM,

Ovesy TPyAHO BELABRHYTH UPOTHB Karoff-mmyas Te-
ODRE TaKHe® pemawiIne Bo3pamenmus, arobm ompomep-
rEyTh ee Ooromyareabno. Ho xame ecam m MomHO ele
EOe-EGR BBIERDYYHBATLCA H3 MOAOREEHN, PANO MAR HO3J-
HO CTaHOBHTCA sCHOH BCA RCEYCCTBOHHOCTH PTHX BHI-
kpyrec. Tor HECTHHRT, KOT0pRE mO3BOXdeT HaM ompe-
AeaaTH PoAb Ramaoro 3agoma B JIpmpoge, rosopar, uro
daxr »p3amMoxeltcTBER MemAy Marepwedt m  m3ay-
JeHEEeM QeXHIMH KBAHTAMH JOXHT B caMoM (QympaMen-
Té CTPYKTYPHl MHPOSAaHHA, & H® HBAETCA caydalimoi

110



AeTalbi0 aTOMHOIO Mexaumm3Ma. Mur o6pamaemcsa mopromy
K TEODHH ,JOTepen“, B KOTOpO# KBaHTOBbI® ABICHHA
CAYKAT HCXOXHLIM NYHRTOM JAf DPajHEKAXBHOIO Kepe-
CMOTpA BCeX KIACCHIECKAX MOHATHH.

Ilyets WHTEHCHBROCTL 'CBETa TaR0BA, 9TO COrJAcHO
obBIYEEIM  mpeAcTaBXEEEAM O  paclpejeeHHH  €ro
pHEPTEA HA Kamgoil aToM Z0M:KHA NOmacTh ofHA MHI-
JROHHAg A0AA KBaHTA. B jeficTBETesbHOCTE XK€ IMOAy-
9a0TCA, ITO0 He EamAnlif aTOM NOrXOAaeT OABy MuI-
AHOHHYI0 KBAHTA, 8 OJHH ATOM HA MMXIHOH NOPIOLI&ET
geasiit msamT. B camom jexe, sBiemme $oroprexTpHYe-
ckoro pperra mMORa3LBAET, YTO HA BBHLIET RKAAKAOTC H3
AIEKTPOHOR TPATHTCA PHODPIHA JJeAOr0 KBAHTA.

Taxmy obpasoM oxa3sciBaeTCA, 9TO CBETOBBIE BOJHBI
OpAHOCAT RAKAOMY ATOMY He OJHY MHAIHOHHYIO X010
KBAHTA, A OJHY MAAJNOHHYM BEPOATHOCTH IIOJXYIHTH
geastit kmamr. Corascmo BoxmoBof Teopmm cBera Ino
Bcell BOANOBOH NMOBEPXHOCTE DPABHOMEPHO DPacHpeseleHo
9r0-T0, OORIYHO OTOMJecTBAgeMOe ¢ pHeprmed. Sfnae-
Angx uETepgepeHgHE A AHNQPAEEEE HE JalOT BO3MOK-
HOCTH OTKA3A4THCA OT PTOr0 DPABHOMEPHOTO pacupejeae-
HEf, HO MLl Temeph HETePOPETHPYEM €ro I0-HHOMY Kak
pacopejeJeHHe BEPOATHOCTE IIOABIGHUA PHEPrmH. Boz-
BPAEaschk K CTAPOMY ONPOACJOHAI) PHEPIHH KaE ,,CIO-
cobmocte mpomssozrTs pabory“, MomHO CRasark, 4TO
.B KamAoH TOUKe IIOBEPXHOCTH BOJIHEL AMEETCA Ompeje-
XeHHAR BEpPOATHOCTh mpomssectH pabory. HUmemmo c
pacnpocTpaHeHHeM PTOH BEPOATHOCTH B HMera Xeao
BOJHOBAA TEOPHSA, ' |

Ilo mompocy o ToM, RakHM 0Gpagsom ﬁacnpeae.mm-rc»
»OpE3bl", B TEOPHH JOTEPEH CYIECTBYT Pa3HOTJACHA.
HeroTopslie xymawT, 9TO ,BHMErPEONEEIE" MeCTa BOJ-
HOBOH HOBePXHOCTHE OHMPEAEIEHEl eJge JO TOr0, KaKk BOIHA
zoctaraer aroma. Hoaywaerca, uro mapaxy ¢ pacmpo-
CTPaHEeHHEM BOJHHI NPORCXOZHT TaKe PpECIPOCTpaHe-
une ,porona” way ,BrErpumEoro aya“. Takaz rowuxa,
3peund, MO MOeMY MHCHHI, IPOTHBODEYHT BCeMY JyXy
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cospemennoli kBamTOBO# Teopmm. Xora oma moxzAepmu-
BAGTCA MHOTHME ABTOPHTOTAMH ¥ IOXTBOPEJAETCH, IO~
BHAEMOMY, HEKOTOPHLIMA ONBITAMM, A BC® ke He Yybom-
AeH B €€ OKOHUATeJLHOM TODIKECTRE.

TEOPHA ATOMA

Bepuemcsa Temeps E pRCIEPHMEETAABHLIM IIOATBOPHK XS~
HAAM TEOPHH XBARTOB. TaHHCTBeHHA# BeadumHa h
BCTpPeYaeTCA HE TOABKO BHe aroMa, HO M BEYTPH HeEro.
Paccmorpum nmpocrefimmmit u3 pcex arTomon—arom BO-
aopoxa. O cocToT H3 OJHOTO NPOTOHR H OXHOTO
paexrpona. Ilporom sarxmogwaer B ¢ebe moarm wew maccy
ATOM8 H OCTAGTCA HENMOABMAHEIM B €r0 [OHTpe, TOria
kag Ownicrpurii paexTpom, mpararmsaeMuii mporomom co-
raacHO 3agomy oOpaTHEIX EBazparoB, BpalIaeTCA BO-
Epyr Hero mno Epyrosolt mim mo paaguTHueckoit op-
bare.

Bea pra cmcTema upesmhvaiimo HawoMEHReT ILISHET-
myw. Ho B To Bpema xak B coxmeunoil cucteme opburst
ILIAHET MOTYT o%eaéxau a0bpm pasmepamy @ x06piM
prcpenrpucareroM, Qopma u pasmeprr OopbETHI paex-
TPOHA MOrYT NPHAEMATH TOJHLEO OAHO H3 OIPEXEICHHOIO
ARCEpeTHOro paza psmademmil. Pro orpammyemme co-
BOPIIGHHO HO BHTEKAET M3 3AKOHOB EaaccHyeckoili piek-
TPOAHHAMEEH, HO TeM HO MEHEes OHO CYWECTBYET, B SaKoH
ero mssecren. IlosaBasercd OHO MOTOMY, UTO OUPEXSACH-~
Haf BOJSMYAHA, XAPAKTEPHIYMOgAA ATOM, joxmHa OHITH
pasaa h. IlpomMemyrounnie OpOHTHI MCRIIOYAWTCA, TAK
Kak omm porpebomaxm Onr prezemma xoxeit h, a h He-
ACAHMO. :

SameTHM, 4TO OPHE WOTAOUIEHWH ¥ HIIYYeHHW PHED-
TAH aTOMOM BSIMYARA €6 H COOTBETCTBYIONIAiA mepaox
ZOAMHLL JABATH NPOE3IBOJCHHE, B TOYHOCTH parHoe /.
B cBOEX X6 BHYTpEHHAX Z0XAX ATOM He BOSPAKAET M
ppores 2h, 3k, 4h ® T. X: 0B TOALKO Kareropm-
weckm ycrpamser jxoxm h. ItEM obmacuserca cyme-
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CTBOBAHAE [OA0TO PAAR BOZMOMKEBIX OpOHT PaexTpoma,
COOTBOTCTBYIOIIAX QeasiM KpaTHrM b, Mmommress npm
h Ba3mBAeTCA KBAaHTOBHIM IHCIOM; COOTBOTCTBEHHO, I0-
BOpAT 0 uepsoli, BTopolk m T. J. EBamTOBEIX OpbmTax.
A me Gyay saecs RacaTsCcd TOTHOIO ONPeAGAGHEA TeX
BOAHIMH, EOTODPEI® KOXXKHBL OHITH RpaTHLIME h; yEamy
JHUIb, ITC BCG ORR C YeTHpexMepHol Tourm 3pemnx
OpeacTaBImoT cobolt aelicreme (xoTa pro obsrmmo =
e Opocaercs B raasa IDH DACCMOTPEHMH TPeXMEPHBIX
cevennit Mmpa). Tag KeR TaREX BEXAYHR HMeETCH B
aTOM® HECEOAbRO, TO NPHXOAETCH BBOAHTH HOCROJLKO
HE3aBECHMBIX EBAHTOBEIX umces. Jaa m3bemamms ocio:m-
uennlt 7 B jassmefimrem Gyay roBopETH TOALBEG O TOM
RBAHTOBOM WYHCIe, KOTOPO® COOTBeTCTByeT Hamfoaee cy-
[IeCTBeHHO}# dYepTe B CTPYRTYpe aroMa.

Coraacmo taxoifi xapTHHe aToma, BHepBbie xammOf
Hrapcom DBopom, eaHHCTBERHOE BOJMOKHOE HIMeHe-
HHEE ero COCTOAHEA COCTOMT B IePex0je PAGKTPOHA C
oxmoft mpamroBofi opbmrit Ha zpyry™. Takme eckavxm
ACXRHBI MPOACXOXATH xﬂm EamAOM QKT NOrAOIICHHA
man m3aysemns csera. Iycrs mamoft-mmbyas paexrpom,
Haxoxalgmitics ma ozmot w3 BuIcormx opbmr, mepecka-
xmBaeT Ha opbury c mewnmell pmeprmeif. Arom mo-
AyJaeT NpH ATOM ONpeAereHHLIH W3AHMIIOR BHEPIHH, OT
ROTOpOro om xoxmeR ocsobogarsca. Xopgma rtepaemoit
aTOMOM PHEPrEN EB3BOCTHR; OCTRETCA OHPEXeAHTH Ie-
pmox Tex koseGammii pdmpa, B KoTOpHIe pTa PHEpPrHA
nepexozut. Ha mepsniit raraes, kamercs, IT0 aToM MOZeT
paceavats PQPEpP TOJEE0 B TOM NEPRO%E, B KOTOPOM
ox goxebaerca cam. OzRaro OUKIT DMORALBAET, ITO me-
pEox xoxebamuil preRTpPOHOR B caMOM aTOMe He HMEeT
HHURAKOI0 OTHOMEHHE K mepROAY Bosbyazeemmx aro-
sou pbmpamx soam. Jror mocsexmmit oupeseaserca me
cnoficTBAME RAROrO-TO HATIAZHONO MEXAHESMA, 8 Ha
nepent maraax, mexyccrpemEniM npasmxou h. Hoay-
waercd, Yr0 aToM xak Onx Gessabormo smbGpacsrBaer 3a
6opr onpejeiemnyo NOpYHL PHEPrHE, ROTOpAK, HOHAB
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8 pdup, npespaaercs B Kpamt XelicTBHA, T. e. mpu-
HMMaeT mepEoj] Tawroil peawmwmEEI, 4ro6sl WMpoE3BezeRuUe
ero ma pexmyuny nopgam Oniro passo h. Hporexa-
oma#t 3 o6paTRoM HampasieEEm mpoyecc NOTIOIICHHA
eme Oolee mpoTEBOpeumT HAMIEM OOBITHEIM MOHATHAM,
YeM PTOT HEMOXaHmMYecKmi mpopecc m3aywemus. B prom
caydae aroMy HPHXOJHTCA OTHCERHBAT: B TOYHOCTA Ta-
Kyl0 TOpgWI0 PHepruH, Eotopam Tpebyerca Axs Toro,
9robn mepesecTm paexTpos ¢ mE3med opOHTH HA BHIC-
myw. 91y HOPERID €My MOIYT AOCTABHTS TOJIBKO BOJHED
ONpejeACHHOTro NepHOoia, ompejexseMoro npasmioM h
A He HMewIero HEKAKOIO OTHOICHAA X NepEoxy cob- '
creeHnbIX KoJebammuft aroma.

9710 3amMevaTeAbHOE COOTBETCTBHG MERAY pHepruei
opbaTaiLEOro MepPecROKa W HMEPHOXOM CBETA, YHOCAIIETO
9Ty pREPrEl0, HPOHIBEJCHHO® KOTOPLIX Bcerja 'pamno h,
ABAAETCA O3HEM H3 Ramboxe¢ APKAX XORABATEALCTB XO-
uanupyogelf poxm xsanra. OcramoBmMcE mOPTOMY
BRpPATEC Ra BOSMOKHEIX cnocolax msmepeHuMs pHepPruH
opbaTamsmoro mepecgoka. Usmectso, 910 m3OAEpOBaH-
HOMY PJGRTPOHY MOKHO IpHAATH 3IRAAHHYN) PHEPIHIO,
HOMe[IaX er¢ B IOJe ONPeJeNeHHOI0 HANpEBACHHA.
Koraa tako#f ,cmapax’ momajaer ma arom, T0 OW MO-
ET MAH 3aCTABATH OJHH B3 ero cBoboxmerx piertpo-
HOB NepeckoYHTs Ha Golxee Bhicokyw opbury, ecam, xo-
HEYHO, er0 PHEPrHA JOCTATOYHR RAX TOro, 4rober mpo-
W3BECTR TaKoil NEPeCKOR, MAM, €CIH €ro pHepras He-
A0CTaTOYHA AAA PTOrO,—UpOCTO OTAETETh OT aroma bea
norepu paepram. Hpezcranmm cefe, uro mysox paex-
TpoHOB, pfxagaIEAx ojnHEaRoBOli m3BecTmOf mam pmep-
raeif, monazaer B Goxsmym rpynny artomos. Ecxm pmep-
rEf pIexTpoEoB Huxe Tol, koropas Tpebyerca aan
TepecKoRa, TO MYyTOR HPOXOJZET uepes Becs CXoH aro-
MOB, HO BCTYIAN € HEMH HE B Karoe B3ammozeiicTme
(rpode obwmumoro paccesmma). Hawnem remepnr mocre-
NeHHO YBEAHTHBATH PHEPIHI0 PJICKTPOHOB; IPH PTOM
BHE3AIHO OKAaXETCA, YTO PIGRTPOHHI NPH IIPOXOKAE-
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HHE Yepe3 aToMbl HAYHHAKT TEPATh FHAUETEALEYI 10410
cBoeli preprau. 910 mpowmzofizer ToOrza, Korja pHepruA
AOCTHTHET CBOEr0 KDHTHYeCROTO SHAYCHHA M HAYRYT
noAaATHCA opburassuiie mepeckoru. Takam obpagzom
MBI TI0Ay4aeM BO3IMOMKHOCTh M3IMEPATH PHOPrHIO Nepe-
CKORa, T. €. PAajsHoCTh 3HaYeHmil pHeprmm aroMa B Ha-
qaAbHOM M KOHOYHOM COCTORHMAX. Bsiroza proro meroxa
H3MEPEHAA 33EJIOY30TCH B TOM, YTO IPHEMOHEHme ero He
tpebyer smamma nocrosmBofi h, W Mul m3beraem mo-
pousoro kpyra npE mposepke uIpasuia hl. Ormernw,
YTO ONECAHHLIH# ONKT CAYRMT €16 OAHHM JOBOJOM IpO-
THB T€OPHH KONMAKA. H’Zﬁo.nmne BEJAAABl PHOPrHH Fe-
6.xarozaprO OTPEpralOTCH: OT PACKTPOHOB, HECHOCOOHBIX
3aNJaTHTH 32 DOIHBIH DOPECKOE, IJIATR COBCEM Be IpH-
HHMaeTCH.

CBA3h RBAHTOBBIX SrAROHOB C RAIACCAYECKAMH

Mu: e Gysem sjecs paccMaTpHBATP DPHMEHOHHA Te-
opmm EBamT B Apyrmx obaacrax cospememmoil ¢msmkm:
B YYeHHE 00 YyZeAbBHIX TeHA0TaX, MArHOTHZM®, PEHT-
reéHoBHIX Iy9axX, PazEOaKTHBHOCTH M T. X. Bepmemca k
somrpocy 06 obpgelt cpasE MemJy KAACCHISCKEMHE H KBaH-
TOBEHIME 3aKoHAMH. B Teuenme no kpalimeit mepe mar-
HAJEATH AT Mbl NOJBYeMCHX OJHOBDEMEHHO M KAalCH-
YeCKEMH K KBAHTOBRIME 3AKOHEMH, HeCMOTpR Ha He-
HPEMAPHMOCTh HX OCHOBHBIX NOCHIXOK. Tag, HampuMep,
MBI CYHTAEM, 4TO BHYTPHATOMHEE NLARHOTADHDLIO PICK-
TPOHBI JBHAYTCA 10 cBoEM opburaM copbpasmo 3axo-
HaM RJBCCHIeCKOH pIeKTpORMEAMERE; HEPECRORH e
MeXAY HEMH COBePHICHHO He NOJIMHAITCA PTHM 38-
EOHAM. DHeprEH paekTpoRmuXx opbEr B arome BOZO-

! TlockoIbRY B HACTOANJEe BPeMA CLPABeAIBBOCTH NpaRMIA /
cquTaeTcd AOKA3RHEON, EM 06b1YHO A MOAB3YIOTCA MPH BhITHCIE-
HuK pHepruit pagimuAmx cocrosEwl aroma, Beps moayuemmnie
TAKEM 06pABOM 3HAQYEHHE AJA IIPOBEPEH CAMOro mpaB@ia, ML,
ouyepnjro, uomazm 6s1 B mopoumslil xpyr.
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POia BLITRCAAIOTICE MO RAACCAYSCERM - 3AROHAM; [eAbI0
76 BHYBCACHHA HBANETCA NpPOBepEa mpasmxa f, npo-
Tapopevajgero Bcell kxaaccHvyecKolt TeopHE RMIAyUEHMA.
Bea pra mpogexypa sBHO HBOpeJHBa, HO, KaX PTO
HE CTPAHEO, DPHBOSHT K OJOCTAIZHM YCHEXaM.

B wmoeit obcepraropmm mmeerca Tezeckom, Gpocam-
muil cBer 3Pe3 HI A ILIACTHHRY HATPHA B (poTopse-
senre. Ilpa mpoxOmAGHER CBeTA Wepe3s AMHIN & HOXA~
T0Ch HA KJACCHIOCEYH TEODHID; EAK TOABKO CBeT Ha~
HHAET BHIPHIBATH PJIGKTPORE! H3 ILIACTHHEM, & NEPEXOKY
£ gpanTonol Teopum. KrasToBan 100pRa yreepmaser, 910
cBeT HHEOrja He cobeperca B ¢oORyCe AWHSLI; KXBCCH¥E-
CRafl Xe TEOPHA JRIIEET €ro BOSMOEHOCTH BHIPBIBATL
BAJCETPOHK B3 MAACTHHRH. Jormsecrm paccyxaas, 8 X04-
med Opia Ot moaszoBaTHCA TOALRO oxmoft w3 prEx Te-
opuii; OmErT iKe HOKA3LIBAGT, WTO PTOr0 AGAATH HEIH3M,

8R CHpPABeAAHBO BHIPRIRACA €Ap YmixbaM Bpprr, mmt
noan3yemcs kaaccmueckoit Teopmweil mo momezesnnmEaM,
€pexaM ® UATHHZAM, A KBAHTOBOR—NO BTOpREKAM, YOT-
pepram B cy66oram. Jro joammo Onzo 6m cjexars mac
£H0.166 CHECXOJATOILHMMH 10 OTHOHICHHN R TeM, Y Ko-

" ropux B Gysmm oxEa ¢uaocodms, a M0 BOCKpeceHpAM—~
Apyras.

JOMMRHEL & R Takoli mepectpofire oc-
HOBENX moHarmit ¢usmmm, xoropam jass Osr BogMOM-
HOCTh YCTAHOBHTD OFHHCTBO MOEAY HIACCHYCCEKHMHE H
EBaHTORHME 3axomamu. Hexoroprie emge aymawr, T10
PTO SXMHCTBO MOZEET OMTL JOCTETHYTO Ha OCHOBG ARJb~
Helimtero pagsmrHx RasccEdeckmx momatmi. Jpyrme xe
<pB3EEH, NpHEAZIOXAIEHe K TAK BaznsaeMoit , KomeR-’
raresckofi mmoae", cuWTawT, 9T0 HEpecTpoiika Foasmma
HTTH C ZPYror0 KOHJA, T. 8. UT0 KBAHTOBHE SBACHHS
AanT HaM Bo3MOXHOCTH Oosee rayboxo mpommeryTs B
Taflett BPEPOXSL, T6M TE CPAPHETEABHQ rpylnte ommrThI,
Ha EOTOpHX 0Oasupyorca Eaaccmveckme 3axomml. Haac-
CHYeCKAR NIKOJA CTApPAeTCH HPeACTEBET, EBAHTHL jgeit-
CTBEA NPOCTO AR PESYALTAT HPOHSBOACTBA MOJKHX HpeA-
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MeTOD, KOHCHIareHCEAA JKe IIKOJa pacCMaTpHBaeT ux
EKaR TE COCTABHH® DJIEMEHTH, HA KOTOPHIG pacmaja-
JOTCA NPOCTPAHCTBO, BpeMa B martepnd. llo-moemy, Aas
KOTIEHTareHCKOH IMKOJEY B JAaHHOM CAYYae PpeIIarIuMK
SBASIOTCA He T€ IDOMAAHEIE TPYAHOCTH, KOTOPLE BO3-
HEUKAIT OPH NONLITRAX HOCTPOCHHA MEJKEX ,moppai‘
B3 RIACCAYCCROTO MATOpHAJA, & 'Te PE3yAbTATH, K Ko-
TOPHIM HPHEBOAHT M3YYEHHE TOYEK CONPHKOCHOBCHHI
obenx Bpamxaebunix Teopuit,

KaaccuuecEre 3aROHN NpejCTABISIOT €000 TOT mpe-
361, K KOTODOMY CTPOMATCA KBGHTOBLI® SAROHEI NPH
Tepexose K OYeHh OoiLuTHM 3HAYEHHAM KBAHTOBBIX
uHCed.

B prom cocromr snamemmrsiii IpuAgEN COOTBETCTBHS,
" oickapammeii Bopom, Ilepsoe Bpema ero mommo Hunao
paccMaTpHBATEH TOABEO EaK NMPEANOX0MEHHe, HO HMeniee
cepresanix nogrrepmzennit. Ho 1o mepe jaspmeiimero
pasBATHAN KBAHTOBRIX 2akoHOB OBLIO ZOKA3aHO, 4TO WpH
nepexoxe K oOwenb (oapumM EBARTOBHIM YHCJAM OHH
Xal0T B Npejele RARCCHYCCKHO 3AROHEI WM UPHBBOAAT K
TeM X6 CICXCTBHAM, YTO B HOCIOJHHE.

PaccmorpuM, Haupumep, aTOM BOZOPOAR, B KOTOPOM
PIEKTPOH HAXOAWICA HA Kpyrosoft opbure ¢ ovens Goan-
maM KBAHTOBHIM THCAOM, T. €. OYeHh YAAJIeH OT Npo-
tona. Ho momejeanmmmaM, cpejaM ¥ HATHREAM OH HOX-
YyUHAETCA KiaccHIeckmM 3aromaM. Coraacso prmm 3a-
EOHAM PJEKTPOH X80T HEHPOPHIBHOO HIAYICHHS, MHTEH-
CHBHOCTB KOTOPOro ODpejeifeTca YCROPeHAeH pIeETPOHA,
a NepHOX—NepHOAOM ero cobcrpenmoro, Bpamenns, Baa-
roxapA HeNPepPHBHO{ OTepe PHOPYME PJIEKTPOH RO
cnapazn npubsmmaerca k nporony. Ilo sropmmxam, ger-
pepram m cyb6oram om moxumEHAeTCS EBAHTOBHMM 3aKO-
HaM W mepecRaxmBaer ¢ oxmoli op6mrm ma xpyrymo. B
YHCAe PTHX 38KOHOB oCTH OFHH (0 HeM s BHINIO HO YIO~
MHHAZ); COTIACHO KOTOPOMY PIGKTPOH ¢ oamoft Kpyro-
BOif OpOMTSI MOMOT NEpPeCKAKMBATL TOALKO HA Heo-
CPeACTBEHHO CIXeAYIOWIYI, T. €. CHYCRarbCA IO BCeM
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CTyjleHbKaM, He npoumycRas HE oxmoif. Hapaay ¢ nmn
HMEeeTCA eJIe OJWH 3aKOH, KOTOpHI onpezexger cpej-
Hrf INPOMERYTOR BpeMeHHM MEXKAY ABYMA NepecKoKa~-
M@, ¥. €. JXBYMA NOCAeJOBATEALHHIMH AaTaRaMH H3Xy-
uennn. HeGoapmme mopyEm sHepPrHE, TepAeMBle ATOMOM
OpH KamIOM nepeckore, o0pasyoT CBeTOBHC BOJHBI,
HEepPHOA KOTOPEIX OHpejefeTCA HpasAIoM h.

»Ho uro 3a meaenocrs! Heymeam Bm1 jpeilcTBHTCABHO
AyMaere, YTO PAGKTPOH Beier ceba mo-pasHOMY B 3a-
BACHMOCTH OT XHA Hejeam?“ :

Passe n rosopma, wTO0 OH Beger ceba mo-pazmoMy?
A Toapko ' mo-pasHOMY omEChBAX ero mosezesme. Ifo
YyeTpepraM s MOry CXOJHTh IO CTyHEHbKAM, a MO INAT-
HALAM COCRRAB3IBIBATL IO UepHAAM; HO eCAM JECTHRYA
cocrodT mM3 Decromegso Goipmoroe uwmcaa Oecromeunmo
MBALIX CTYIIGHEK, TO CyMIecTBeRHONl pasHmpur B cnocobe
moero cuycrasna me 6Gyzer. Touwmo rar me mpm Gec-
KOHEYHO MaXOH BEJHIHHE WEPECKOROB HOT HHKaKO# pas-
HENH MexJy. IePeCKOROM PJIeKTPoHA ¢ BhIcmedl opbuTer
HA HASMYO H HENPePHIBHHIM CIYCKAHEEM €ro OO CId-
paxn. ITocxexosareasmocTs OeckomeuHO Massix mopgmil
PHEPIHA IpeBpaljaeTcA B menmpepuiBHbIE morox. I'oBops
AssikOM Qopyuyx, npE GecromeuHo (oabmEX KBAETOBHIX
YHCJAX IEPHOX M HHTCHCHRHOCTb M3XYUSHHA HOXYIAIOTCA
OJRHAROBEIMH HE3AaBHCHMO OT TOro, Raroit Merox Obrx
NpUMEHER IIPA MX BHYHCICHHHA—RJIACCHIeCKMH Han
xpanTosbilt, Jaze nmpm romesnrx (B0 Ooabmmx) KBam-
TORHIX wWHCIax oba MeETOZa JaWT PpeSyASTATH, BECHMa
Max0 oTamdanIgEeca APYr or Apyrd. TousEo mpm Massix
KBAHTOBLIX YHCAAX ATOMY NPHXOAHTCA BsIbEparn Memzy
»HOHGZCAPHUROM (RAACCAYSCKHMH 3AKOHAMH) M ,BTOD-
HEROM®  (RBaHTOBRME  3samoEamm).. Ou  Bubmpaer
»BTOPHHE", .

IroT TENMIHEIH NpEMeD MOKASHIBAET, B RAKOM HAIPAB-
XeEWH xoxxua moltrm nepecrpofika mamux momEATAIL
Hcexoznts B3 RIacCHYSCEHX HpejcraBieHml, ouesmzHO,
HeAb3A, MOCKOABKY STH IPEJCTABACHEA NMOAYIAKT CMBICH
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TOALKO B HPEACAbHOM CAydae OueHb (OXLIAX KBAHTOBHIX
yucex. Caez08aTeJbHO, B OCHOBY AOXEHEI OBITH HOJO-
KeHbl HOBBI® NPeICTABACHHSM, HMEOIde CMEICA  XAA
JoObix 3HAYeHAHl KBANTOBLIX YHCEX H O Mepe RO3pa-
CTAQHHA PTAX YHCEA HNOCTENEHHO NePexXONMEHe B KJIac-
ciyeckre. Tpyamo cefiwac mpeasmaeTs Bce pesyanTATH!
avofi mepecrpoilku. BepoaTHO, BMECTO EXRCCHIECKOIC
IPEACTABACHAA 06 yjepHABAOIZAX TOX0 CHIAX NpHASTCA
BBECTH (PYHJAMEHTAXBHOE HOHATHO ,cocrosmua”. Bo mea-
KOM CXYy980 XAS COCTOAHME, XaparTepuiyeMbx Hebo.un-
IMHAME KBAHTOBHIME YHCJaMH, oObivHas QH3IHIECKAA Tep-
MHHOJOTHS OKa3bIBACTCH Hempurogaoff, m moib3OBamme
ei0 (6es wero celtvac mean3a oboliTucy) meser K pEAY
nporasopesnit. Jan rammx cocrommit mpocTpamcreo M
BpeMA He CYyQIecTBYWOT,—uo Kpaiineil mepe, y mena mer
BHMKAKEX OCHORANEH mpepmoxaraTs HX CyQIecTBYOIIMMM.
Ho gaa cocrogamfi ¢ GoXbmmMM KBARTOBHIMA YACAAMA
HOBAA CXeMa XOX:KHA JaBATH HEYTO AHAXOTHIHO® 0OBIY-
HBIM NOHATHAM NPOCTPRHCTBA M BpeMeHM, T. €. HeuTo,
nepexoAnEee B OPOCTPRHCTBO H Bpemsa npr Gesrpammy-
HOM BOSpacTaHEE aTHX 9Ymcer. Hapsgy ¢ praM B3gamMo-
aeficTame, BhIpameOgIeecA B Iepexojax HS OJHOTO CO-
CTOAHHA B JPyroe, A0JMRHO B IPejeIe XaBaTh RIAcCCHYe-
CRHe CHAN, jeHdcTByoOEEe B IPOCTPAHCTBE H BO BPEMEHH.
Takum ofpazoM B mpejeie ExacCHYECKadg CXEMA CTaHO-
putCa upurogaofl. Ha mpakrmke Mul mOITH Beeria mMecM
A0 C CHCTeMaMH €O CPABHETOALHO caabniMm cBA3AME,
XapaKTepU3yeMLIME O4YeHb (OXLIIAMA EBAaHTOBLIME YHC-
aavm. Nlopromy nepmomasaibabie HaGaiojenEa HaX MUDPOM
HpHBEAH HAC K KIBRCCHYOCKMM 3RKOHAM H K TAKAM IOHA-
THAM, KOTOpHIe HpHOGperaloT CMHICA TOABEO Aam 0oan-
NIMX KBAHTOBHX uyuces. Ho BAYTPH aToMOB H MOJEKYX B
H3IyYeHHA, 8 TAKKe, NOBHJUMOMY, B 3Be3jaX OYeHb
6oarmoil maorEocTH, Bpoge, Hampmmep, cuyrEnka Cn-
puyca, pra monaTHA RenpeMenamsi. Ipaxoaarca no3spa-
igaTeca K Goxee (PyHZaMeNTAXLHbIM NOHATHAM, B3 KO-
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TOPLIX KAACCHYECKHE (JOCTATOYHBIC XIA M3BECTHOTO EXAC-
ca ssyenmif) moxywaorca Rark mpegexpmsii caydafi.

B ravecTse MAXIOCTPAUEE A BO3LMY OJHO B3 KBAHTO-
BEHIX npejcrapxennmii, H3romeEHEIX B caepyomed raase.
Boamomno, wro npe Tenepemsell Gnicrpoli poxopHm
Baelt pro mpeacraBiesme OyAeT cEROpo ocTaBieHo, 1O
3gecs & ero Gepy mpocro xex Eaamwcrpaguwo. B Gopos-
cxolf moaykzaccEuecroli Mojesw aroMa BOZOpOAA MMeeT-
CA PIGKTPOH, OUHCHIBAQMWIl KPYroBy® HIN PAIMOTHIE-
ckyw opbmry. Ho pTO TOABKO MOXeZH,—B PpeaibHOM
aToMe HeT Hmyero mozobmoro. Peassmuill aroM cozepmmr
BETTO, T6r0 Jexoseweckait yu He Momer cefie KoHRpeTHO
HpeACTaBHTh, HO w10 Ona0 cuMpoxmieckm onmcano IIpe-
AEHTepoM. 3JTO ,HEYTO“ paCHpOCTPAHEHO HO BCeMY
HPOCTPAHCTBY H He BMeeT HE Majeiimero cxoxcrsa ¢
PICKTPOHOM, ABHAYIOHMCA DO ompeaelensoit opbure.
Bysaem renepnr mepepojers atom B0 Bee Gozee m Goaee
BHICOKH® RBARTOBHIe cocrogmas. B 6Gopoeckoft Mojeam
PTO COOTBETCTBYET IGPECKOKaM pJeXTpoHa Ha Bee Go.ee
m Goaee orzazennsie opbEHTH. B peareHoM ke arome
Ipeamnrepa ,Bewyro® Oyzer mpm prom Bce Goree m
6ozee |, aThCA“, W MANO-NIOMAXY HAYHOT BHIPHCO-
BLIBATHCA OopoBckas opbura. Ilpm eme Goavmmux xpamTo-
BBIX WHCJAX NYpejHHTEPOBCROMY cHMBOXy Oyzer coor-
BETCTBOBATH ROMIAETHOE TeJ0, BPaQIaloImeecAs IO TOkH
me opbmre, ¢ Tem e WepHOZOM, UTO H PIAGKTPOH B
Boporckofi mozesm, w msaywmiogiee coobpasuo Riac-
cryeckEM 3agomam. Korza xsa@ToBHI® UBCIA Z0.JI0TCH
Gecromeuno Goanmumm, aroM ,paseepsaerca’, u W3 ero
HeAp MOABAASTCA RiaccHyeckmil piertpon. Taxem obpa-
30M PXGETPOH BEIKPHCTALIWSOBEIBAGTCA H3 HIPEAHHIOPOB-
CEOr0 TyMaHa, Kax WopT, praesalopnil m3 Gyrnirem.



Fxasa V. HOBAA KBAHTOBAA TEOPHMA

Kordaugr momzy xsamronoli m waaccayeckoil reopn--
aum ocobemno pesko npossaserca B mpobieme pacmpo-
CTPAHEHHA CBETA. 3A6CH OH IO CYTH JeJa IPEBPAIJAeTCA
B KOHQIHKT MemEAy KOPUyCEyaapHo#l B posmoBoit Teopu-
AMH CBeTa.

B Gpraoe Bpemsa 0YeHh MHOIAX HNTOPECOBaX BOIPOC:
KagOBbI pasMeps cperosoro ksamra? Osmm orser Ra
PTOT BOOPOC MOMHO JaTh, paccmMarpusas m3obpakenme
speagur 8 100-zwiimonom pedpaesrope Ba MaymT-Buasn-
core. JAndparguonnas RapTHHA NOKA3LIBAET, 9TO HI.IY-
YOHHE KamkAOr0 ATOMA XOLKHO IOKPHLIBATH BCE SePKAX0.
B camom gexe, ecan G 0fuH aTOM OCBEgIAX TOILEO OZRY
wyacTh Seprats, a Apyroft aroM—TOXBKG ADYryw0 uacre,
TO MBX JOAmEH OnaM 6m mOJyuATH OJMEH M TOT e
pddexr, ocpean pa3ARIEbIE TACTH S6PKAI8 pasaud-~
HbLIME 3pesjaME (Tak Kak  Ge3pasimaHo, HAXOJATCA JH
ASHHDBI® RTOMHI HR Ofuoit mam ma pasmmx smegjax). Pax-
THYECKN k¢ AHQPAKQUOHHAK EKAPTHEA NOJYIAETCH B
ofonx asx He oxma m Ta xe. (10x0BATEABHO, KBAaHT
AoxxeH OsrTe HacToxpko Goxpmmw, wrobsi fIORpHTE BCIO
uopepxaocts 100-zwiiMoBoro seprad.

Ho, xorza Tor se camsit cer 6e3s mcamoro mpezsa-
puTesbHOro GORyCRpOBRHRA HmajaeT HA RaIAEBYW ILAA-
CTHHRY, H3 NOCIexHell HAYHHAKT BHIIETATH PACKTPONDI,
PHEPrAA KamXAOT0 M3 KOTODHIX paBHA PHEPIHMH HEJI0ro
xsaara. Cser siece me mpocro oceobompaer pHeprmio,
y&e HaRODICHHYI0 B ATOMe, TAK KK BOJHIHMHA PHEPrud
ompejexsercH csoficreamm cperm, a He aToma: CcBeroBoit
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KUGHT NONAAAeT B ATOM H BRIGHRAET W3 HEro PJEKTPOR.
CrezoBaTeasHo, KBAHT JZOJKeH DHITh BacTOABKO Maarpv,
4TOOBI AMETh BO3MOKHOCTH HOHNACTH BHYTPb ATOMA.
Hprumna noxyuaomeroca uporEBopedms acEa. Io-
BOPMTH 0 NPOCTDPAHCTBEe H BPEMENH, EMOA X0 ¢ OJHHM
KBAHTOBHIM WHZUBHAYYMOM, He HMeeT cMmicia. B wacr-
HOCTH, Heé HMeeT CMHICJA IOHATHE DPOCTPaBCTBeHHOH
nporgkenaocTn xpanta. Heab3a crazate, 9ro Ramanih
kBanT, Npobsis 3 wyrn 8 xer, npozesax myrs B 50 Tpua-
anonoe mMmap or Cmpuyca Ao ,’femn. Ho ecam umeercn
H3BeCTHO® KOJHYECTBO KBAHTOB, A0CTATOTHO® Xan obpazo-
BaHHA KBODYMa, TO PTa COBOKYHHOCT: ObXajaer ompe-
ACJICHHBIMH CTATHCTHIGCKHME CBOHCTBAMH, K EOTOpRIM
H CBOZUTCA CygiecTBOBaHHE paccroguug B 50 TprraHOHOND
MAAb, HAH B 8 CBETOBLIX JOT. ’

q

BOIHOBAA TEOPHA MATEPUE

Hrax, mocramoska mpobxemsr scma. I'opagao Tpysmee
NpHECTYONTH K ¢¢ paspemenn. Ipemye yem nprcTymaTh
K ACT3ALHOMY pasbopy Tex HOMBITOK, KOTODHI® ZeJaxdch
B PTOM HAUPABICHHHA 32 IOCXEZHHE JBA rOjd, PACCMOTPHM
BEpaTe HECEOAHLKO MeHee r.%ﬁonnﬁ HOAX0X E 3azave,
opesromenani ge-Bpolizem. Byxem moma cumrathesa ¢
tafimamm, kak ¢ Talmamm. Cser, ¢ ozmoii cropomst, ects
HEYTO, pacHELAIIIeecA N0Z00HO BOARE IO HOBEPXHOCTH
orpoumoro obwerrmBa m obiagammgee xopomo H3BeCT-
HHMA cBoHCTBAME HETépdEepeHgHR B un(%pangnn; ¢ apy-
roit cropous, on, Hoj06H0 KOpIycKyJe, 0baazaer crogobh-
HOCTHI0 COCPEZOTOYNTH BCI) CBOK PHEPTHI Ha OYeHb
nebossmom ywacree. Taroe ,meuro“ Heap3n Ha3BaTh
HH poanofl, Au wacTagel; erbepem moxa npoMexyTOTHOR
HagBaAHHE: ,,BOXHO-IacTARA. ‘ .

»HHEYTO He HOBO NMOX JXyHOM“,—m pTOT HezasEmi
TOBOPOT NOYTH BO3BPAILAET HAC K HHIOTOHOBCKOH Teopmm
cBeta, profi awbonbrrmoff cMecm xopuycxyxspmod wm
BoxEoBOM Teopmu. Jam MHOTHX PTO ,BOIBpalEeHHE K
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R

Huorony” Oyxer mpuarmo. Ho xymars, yro maywmas
peuyragna HeoToRa BOSHOCHTCA HA HOBYID BBICOTY
teopueli csera ze-Bpoitaa, Tax me Geccmricaenmmo, xax
AYMaTh, YTO OHA ONOPOYMBACTCA TeopHell TAroTEHHA
Jditumrefima. Bce masecrame Hnioromy ssiemma Moryr
Omite mpexpacro obwAcEenb BoaHoBOH Teopumelf, m onpo-
BEPKOHAE TeX JOKASATEABCTB, KOTOphie mpuBoxaa Hero-
TOH B NOXb3Y CBOell NOJYEOPIYCEYAZpHO# TeopHE, AB-
JSETCA TAKHM 3Ke YCIeXOM HAYKH, K8K OTKDHTHO Tex
¢daxToB, KOTOpHIE TemEpH 3ACTABAAIOT HAC OTIACTH BOP-
HYTBCA K pTOH TeopmE. XymaTh, YTO peBOAIOJAA COBpe-
seanofl HaykE 3acrasager mayuHyw penyragmo Hum-
TOHA CKAKATE TO BBEpPX, TO BHHE3, 3HATHT CMEINABAThH
HAYKY C BCE3HAHHEM. '

lo BepreMca ® moxmo-vactayge. Ecam To, uTO MM BCE
BpeMa cuuTaim BOxHOH, obiajzaer memoropriMm cuofi-
CTBAME Y8CTAYL, TO HE MOMKOT AH CXYINTECA W obparwo:
9T0 Teda, ROTOPHE ML CIYNTAXH dacTEgaMnd, obaajawor
coofictpaMn voxm? Jo nocseiHero CTOJGTHA HAKTO B HE
UBITAICA CT4BETH ONHITH, AOAREHCTBywgAe obmapy-
’KHTh KOPUIYCEYAZDHYI0 CTOPOHY LIPHDOARI CBOTA; MOET
6bITB, CymIeCTBYT M TAEHE ONLITEI, KOTODHI® CHOCODHEI
0OHADYKATE BOJROBYI0 CTOPOHY NPHPOXBI PJEKTpOHA?

Tagam o6pazom ME! ¢ mepBOro e IIara, BMECTO TOro
urobnl momeTathcm pasrajath rafimy, yraybagzem ee.
Buecro zoro urobur ofvacmurs, KagEM 06pasoM 0HO
M TO Ee TeJI0 MOMeT OXHOBpemedHO obxazars cpoii-
CTBAMH BOJHH M JaCTH[S!, MK CTPOMHMCA NOKA32Th,
9T0 PTA CBOHCTBA HEPARDPLIBHO CBABAHE APYF C APYrom.
He cymecrsyer mi npocTo BOAH, HM IPOCTO TaCTHL.

Oxuan n3 gaE6oaee xaparTeprEIX cieicTBRE BoAmOBOK
TEOPHH SBAAGTCA pPAacHJLIBaHEe JXyia CBETA HOCA® Hpo-
XOXAGHHA Jepes YIK0e OTRePCTH®, T, €. XOPOmMo HIBeCTHOE

. apsenme audpaxpi. Jror pddexrT Brpamen Teu pesue,

yeM Goavrme zamma Boamm csera. Je-Bpolar moxasar,

. KaKHM 06P830H MOKHO BEITHCIATHE ZIHHY BOJAHBI, CBA3aH-

HOoH ¢ PACRTPOHOM, €CAH PaCCMAaTpPHBATE IOCAeAHEH He
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HPOCTO KAK YaCTRLY, & Kak BoAno-vacTHgy. Oxasuisaercs,
9T0 B H3BECTHHIX CIYTaAX AHPpPARLMIO PTHEX BOJH MOKHO
obmapyxuTs Ha omnite. B BacToAmee BpeMa yxo mMeeTcs
peanili pAX PRCIOPAMENTANBHLIX Pe3yAbTaTOB, MOATBEPAK-
xaogwx Eaigume Takoit guppaxpmm, Tpysmo celivac
CEA34Th, HACKOJILKO ATH pPe3YJbTATHI OKOHIATEJBHEI; BO
BCHKOM CAy49ae HCHO, WTO NDH PACCEeAHHE PJIERTPOHOB
aTOMaMA HAaOXI0JAYWTCHA TRKHe SBACHMA, KOTODHE HE
Morar Obi myers Mecra, ecam Ob1 preRTpoH 6B1A IpOCTO
vecTugelf. Iru pdpderTnt amarorauEn HETepPepERIHA
n sudparguem cBera, 06BACHEHEN® ROTOPHIX ABAHETCA
pasfoJee . cuIbELIM MeCcTOM BOxEOBOH Teopma. B cmoe
BpeMA TAEOTO POZ& ABXCHHA ONpPOBEPTIH THCTO KOPHYC-
KyASpHYIO TeOpPHIO cBeTa; MomeT OmTp, Temeps oHE
HOCIYHAT X ongonepa:enmo qECTO ROpHyCEyaspHOil
TeopuE marepEal. -

C anaiOrHYHLIME HACAMH MKl y/&e BCTPEJaIHCh B
,HoBolf craTEcTEueckol Mexamwre“ Dimmrefiwa-Bose:
no rpaiimeft mMepe Tarosa Onixa Ta (pmsmuecran mETEp-
nperagug, ROTOPYl0 Momxmo 6uixo zars aGcrpakTHsIM
MATOMATHYECKEM moJomenuamM proli Teopma. Kak aro
gacTo OuIBaeT, mMepexos OT EAaCCHICCREX HpeACTaBXGHHE
'K HOBEIM, HMewIguii rpoMazoe NPEEUNHAILHEOS 3HA-
YeHWe, B NPAKTHYECKHX NpobieMax CBOJUTCA R OYCHD
HE3HAYATeAbHEIM moupaBaM. CylIecTBEHHOTr0 Pa3AHIAA
MOMHO OXHXATH TOJBEO B TeX CAYTaAX, KOTrAa WAOTHOCTH
MaTepEH 3JHAYATEJHPHO NPEBLIMIAET BCO M3BECTHLI® A0
CEX 1op 3=avemuA. Drarozapa xamoit-ro caywalimocrs
KAk pa3 TOrZa, KOrAa BHIECHHAOCH, UITO OUEHE CryIIeH-
Hag MaTepus MomeT 06JazaTh epoficThaMu, HenOHATHLIMA
C TOYRE 3peHHA KIACCHYECKHNX NpeACTaBleHHH, BO Bre-
xegroit Gblaw oDHapymemn: cKonaémuMa Marepad, o6-
Aajaomue rpoMagHoil mAOTHOCTHENO. ACTPOHOMHIECKHE

1 Co BpeMeAr moABIGHRA BTHX JeRgril ROIHIEOTBO PRCHEpI-
MEeHTaXbHMX moATBepxAennil HOBOY Teopun SHAYUTEIBHO yBEIH-
9BI0CH,
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nccJej0BAHAS NMORKA3AAM, YTO NAOTHOCTH MATGPHE B TaR
HE3KBAEMBIX ,00INX EapIEEOBHIX 3Be3jax“ Ha MHOTO
NpEBHITAET BCE H3BECTHEI® HA JeMJie SHAYCHHMA; HAUPH-
vep, B coyraake Cupmyca oma gocrmraer 1 m ma xybm-
vyecrmil goiiu. Ilogsrenme Takmx 6Goipmux maormocTeH
obbacageTCA TeM, ITO IPH 0IeHD BRHICOKHX TOMIOpPaTypax
¥ COOTBETCTBEHHO OYeHb OLICTPOM JBHAEHME ATOMOB
nociefHH® JBIIAKTCH CBOHX BHOIUHHX PJAGKTPOHHBIX
cI0eB %noumpymfrcx) B TOTOMY ROXYI8NOT BOIMONMK-
mocth Goxee TecHO cGim3mTeca Apyr ¢ Apyrom. llpa
ofbrapix TeMmepaTypax aTroMBEOe AAPO OXpAHASTCH
BHEMHAME PJOKTPOHAME, MEIMAOIIHMH ZPYTHM ATOMAM .
6au3ro moxofita k AApy (A8me IPH BRICORHX AABJOHHAX);
HpH 3Be3ZHHIX iKe TOMUEePATYPax ASHIEeHHO ATOMOBR Ha-
CTOABEO PHEPrAYH), YTO PICKTPOHE NOREZAOT .cBOH
mocT B paszferanrca mo CTOPORaM, Tak IT0 UPH OYeHSH
BBHICOKRX JaBJeRmil Jexaerca BO3MOREOH 09e8b BHICOKaA
rongencagna Marepud. Payzep norasax, 9ro B Gexnix
KAPAHKOBHIX 3Be3faX, T. €. OpPE Tpomazofi maoTHocTw,
RJQCCAYECKH® MOTOZN HEUPHMEHHMEl, B NPHXOZUTCA
moansoBarsca HOPO# cTarEcTEYecRolt Mexammro#. B wact-
HOCTH, 0H TeM caMuM H36asmas mac or Begmoro Gecmorofi-
crea 3a cyssly pTEx gmesx: mo maaccameckot Teopumm
NOXYS2A0Ch, YTO OHE JOARHLI HENPODHIBHO TOPATH TOILIO
R B TO Ae BpeMA He o0sazawoT pmeprmel, meobxoxmmoil
A1g OXAamJeHmH L,

EPEXOA K HOBOM TEOPHH

)
K 1925 r. mepsomavaisEas RBaATOBAA TEOPHA Jata
HOBYI0 Tpe[guHY,—0KORIATeALHO pyxayia Gopomcraa mo-
xoean aroMa. Coraacuo pro#t mozexm, Kax yiRe roBOpPRIOCH,

1 Tpara sHeprau mpa oxJamienur obnacHEeTCA TeM,ITO HIOT-
HOCTb MATePHd YMEHbIIASTCR N, CIEAO0BATEILHO, 06BeM SBESABI
yBeimquBaeTcd, T. €. Ipom3BoguTea pabora nporms zefcrmua
CHIBI TAMECTH.
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aroM mpeicrasaser coboli ceoero poxa coamewmym cu-
CTeMy ¢ JeHTPATLHLIM IOXOAKHTEISHHIM AXPOM H IXaHe-
TapEbIME preKTpoHamu. Bosmommo, opbETH mogumBenHI
OLpejeXCHHRIM YCAOBHAM, O EOTODHIX MBI TOBOPHAH Ha
crp. 142,
8K KAR HA)kJaA CHORTPRABHAA IHHHA aTOMX H3Iy-
TaeTCA IPH IePecKOKe PACKTpORA ¢ oamoit opbmTsr Ha
ADYTY®, NapalieibHO KISCCH(PHEAZHE CHEETPAILHBIX
JuEnd JoamEa MTTH KJaccadmeagua opbHT mo WX kBaH-
ToBeiM amcxaM. [pm m3ywemmm pasamummx  cepuit
CHeRTpAIbHEIX JHHAR ORa3a10CH BO3MOKHEIM IPHIHCATH
Rk 08 xEHEHR OHpejeJeRNLIH MePECKROE, T. e. SCHATH
ee cCylIecTsopanme, HCXozd m3 Mozeam Bopa. Oxmaxo
pabornt mociezmero mpemenm moxazaam, wTo xax Goxee
TOHKHX jeTazeli CmeETpa pTOro cOOTBeTCTBHA YCTaHO-
paTh Heandf, Ilockoasry Boobige or mcaroit Mozeam me-
9er0 OARHAATH ocoferno mmororo, 6nrxo 6Bt HeyaHBRATEIB-
HO, ecaE 6m omHa orazaxath mpocro ¥e ‘copcem TOgHOH.
Ho B peiicTeHrTeJ5HOCTE HOXYTAIOTCA SATPYAHSHHA COBCEM
ApYrOro 1opajRa: TPeM CHeKTDAGHWM IMHNAM COOTBET-
CTBYIOT WO MOX6IH TOALRO jJB2 NHePeCKOka H T. A.
Boposcran Moxess, ROTOpafS X0 CHX HOp BECHMA YAavHO
HHTePIPETHPOBAAA BCE CIEKTPH, BHE3ANHO OKA3aJach
HeOpHrozHOH, TAaR YTO CHEKTPOCKONHCTAM WPHIMIOCH
HAYaTh MPOBOAHTH KIACCHPHRApHW JEEmE apyrmMm Me-
TOZAMH. I(’)xm oI® LPOXOXEAIH T'OBOPHTD opbuarax
: negecnox{ax, HO IOJHOT0 OJHO3HAYHOIO COOTBETCTBHA
c i? HTAMH, HOR433HHKIME HA MOXGXH, YRe He Ortxol.
proMy Bpemenm wuHeobxogmmocTs BHopo# Teopmm
cxexaxack copepmenHo ovenmamol. Cozzasmeecs Torza
I0J0/KeHRe MOMHO BEparge QOPMyANpOBATH Tax.

1 Jxa onpeaezeans Eamxoit opburbl (wam cocToARmS) aToMa
Tpebyerca sazaHme Tpex (B yToHdeHHO#l TeopwE WeTHIpex)
EBaETOBMX Wrcel. IlepBite ABa ¥3 HuX npapHIsEe AaTes Go-
POBCROH# MOAEIBIO; TPeThe Ko, Ounpeierfoiiee MYAbTRRICTHYIO
CTPYRTYPY CHERTDA, JAeTCA HeNPABHIBHO, ITO elje Xymxe, 16u
ecan Ol 0HO He XaBaXoch COBCEM.

126



1) lipn pememanm aw0boit npobGaemsr mo.Xb30BAIMCE
KAGCCHUGCKHMH 3AKOHAMH, JONOXHEHHBIMH CXEAYIONINM
BCIIOMOTATEJBHBIM IPABMIOM: BCE BEXUYHHBI, BMEIOIIHO
pasMeprocTs jxeficTemA, xoammnt Obrre paBEm B mam
geioMy kparHomy h.

2) Taroit xox paccymaemuit wacTo mpmBOAMXA K BHYyT-
penHEM upormpopeynsM. Tax, mampmMep, B Goposcrom
aTOM@ YCKOpDOHHe PXeKTPOHA BEIYHCAAIOCH HA OCHOBAHHM
33aKOHOB KJaCCHYOCKOHl PIGKTDOAHHAMUKN, & M3AYICHHO
ero—ma ocmopappu npasmaa h. Ho B Raaccmyeckolt
AIEKTPOAHHAMHES YCKODEHH® H H3AyYeHHEe REPu3PHIBHO
CBA3AHLI JPYT ¢ APYTOM.

3) Vicruanoe 3HaveHHE RAACCHYECKAX SaKOHOB KaK
TOro Ipexexa, K KOTOpoMy cTpemarca Goxzee obrgme 3a-
KOHH npm Oesrpammamor BO3pECTAHHE 9YHCAA KBAHT,
6130 mssectro. Orcwaa HOHATHO, MOYEMY HCXOXHLIM
IYHETOM BCeX NOHGLITOK HOCTPOCHEA HOBGH CXeMb 3a-
KOHOB IPHPOZE XOAXHO 05110 nocAymETH OcBOGORZeHmE
OT RJIRCCHICCKMX NOHATHI, MMEMIIUX CMBICX TOIBKO B
npejeALHOM CAydae.

4) B ravectpe KOMIHpOMHCCA HPH3HABAXOCH, ITO CBOT
HMEeT H RODNYCKYAApHBIe H BOJHOBHe cRoficTha. JTa
uzes 6brxa pacHpOCTpaHeRa H HA MATOPHMI0 H HOATBEp-
xzena onsrrom. Ho aror ycmex eme bosee moxszeprayx
reobxogumocTs cozjanua eiunoli, ammennoft BEyTpeHHAX
nporseopeunii Teopmw, xoropas obrmacmaxa G oxHO-
BPCMEHEO® CYHIGCTBOBAHA® KOPNYCEYJAPHHIX H BOJHO-

BBIX CBOHicTs. ‘
5) Xora BRUNEYyNOMAHYTO® BCHOMOTateAbHOS NPABHAO

B obmeM NpEBOAMIO K NPABHALHBIM Pe3yALTATAM, OHO
A4BAXO TARO® pacupejeleHne PJEETPOHHKX opbmr =B
aTomMe, KOTOPOE BO MHOIOM OTAHYAIOCH OT JANHBIX
coextpockomnn. Taxam o6pasom mHeobxogmmocTs mnepe-
crpoilke BEr3sIBAJACH He TOABKO TpebopammAME Jormge-
ckofi cTpoltmocTH, HO M UHCTO KOHRPETHHIME 3aHpOCAMA
npakTEYecxoit QuzmKm,
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PA3ZBUTHE HOBOIL KBAHTOBON TEOPHH

TleperiM TOMYROM E passaTHio HOBoH KBamTOBOH Teo-
puu mocaymuxa 3amedaresbHas pabora Tefisenbepra,
nossaemasca ocedp0 1925 r. Hacroapgme xergum mpo-
9YATaEL NPEMEPHG Wepes TO4 HOCA® OmybimKOBaRHA
prodi paborsr. Jas pa3ssutua BoBo# TeopHEH rog—odveHs
Beboxpmofi cpok; ozHARO 3a PTO BpeMA TEOPHA Yike
ycmexa mpoiltm wepe3 TPE pagzesbrEe (PasnI, CBAZAHEELIC
cooTsercrBeRn0 ¢ mmenamn Bopma m Mopaama, Jwpaka,
Hlipeaunrepa. Hagemcs, 4TO NOKa PTH JEKQHE MOABATCA
B CBeT, MBI BCTYIHM yxe B HOBY, YeTsepryio ¢asy. Ifo
cyTn jeia mpoiizeHBEle HAMA TPH (PasEl NPEACTABAAOT
<obok Tpm camocrosresbmrie TeopEm. XoTa B gemtpe
BCEr0 NPOJOIEAGT CTOATH mepsaa pabora IefisenGepra,
OCHOBEEI® HJeH BCex Tpex Teopmit rayboro oramums:
apyr or xpyra. llepsas magrymmsaja HOBEIE myTs pag-
BATHA, OCTABAACh RA JHCTO XOHEpeTHOH mouse; Bropan
‘beraa, maoGopor, wpesenraafinmo abcrpakTHOM W mouTH
uncraveckolt; Tpersn xe, na meperill Barasy, cozepxara
H3BecTHSI BO3BpAT K KJIAaCCHIOCKAM HIOAM (MOBHARMOMY,
ATO IepBOS BIEYATIGHHS ORA3aZ0Ch ommGowmmm). Or-
Ci0J2 MOXKHO IIOHATH, Kakad AHAPXHA QapAT B obaacTm
KBaHTOBO# (H3WEH, rie B TEICHH® OJHOrO I0ja TPOH
S8XBATHIBAACH JIO OY6POXH TPeMA MPeTOHACHTAME. Y Ciie-
XU 3K, CAGARHHLIE 33 ATO BPEMA, MOKHO NOHETH, TOJHKO
O3HAROMHBOIACH C MaTeMaTHIeckoil cropomoit mpermera.
C ¢uaocoderodt ToURm 3pemmaA Bce TPH TeOpHH AHa-
MeTpaIbHO HPOTHBONOIOMRHEI ADYr APYTYy, € MATEMaTH-
geckoll e TOYKE 3PeHAA OHH COBOPNICHHO TOXRJe-
crBeHHBl. K Comaienmi0, MMEHHO O MaTEMATHE® MHe B
PTHEX JCKQUAX HOAB3A CRA3ATH HH CIOBA.

Al mozsoxwo cebe, 0xmaxo, HAPYMHETH STO 3aNpeEeHHe
B HANECATH 3X6CH OJHY MATeMATHIeCRY0 ¢opmyry, Hm-
CROXBKO, BHPOIEM, HE PACCYNTHIBAA, ITO BHI 60 Mmoitmere.
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Bee aBTOpHTETH CXOZATCH Ha TOM, YTO KOPOHB SArAAKHE
¢uzmvecroro Mupa semmr B MmcTRueckolt  opmy.e:

vk

w0 —pg=g4.
3mavenna arofi QopmMyisr MH He NOHEMaeM; MoOEeT
Obrte, ecam 6ul MEI er0 HOHAIH, OHA He Ka3alach Owl
HaM cToAb QyEzamenTaxbuol. Opnago omprrELI Mare~
MaTHE MOKeT €M NOJAb30BATHCA, H € €8 IOMOIIBI 3a
zmocxexume 2sa roxa B (usHre Obna woxywem geanii

AX BechMa geHHmX pesyavraros. Mcxogm ms proit
Empxym, yAaxocr OOBACHATH HE TOJABEO SBJCHMA,
ONMCEIBAeMbI® CTADHMH KBAHTOBERIMH S3KOHAMY, BPOX®
npasuxa b, HO W ve ABICHHA, ROTOPHE He MOTAA OXBa-
TATH CTApag (PopMyAnpOBKA.

B mpaso#t uacrn Qopuyxsr cromr atom zeltcrmms h,
apocrolt TaCAeHnbil Paxrop 2x M KOpeRs KBaJpATHLIHE B3
—1, xoropuif, ma nepsmli B3raAx, MOMET NOKS3ATHCA
uem-ro MEcTEYeckmM. Ho, mo cyrm Aeia, pTO HPOCTO
XYHCTIOTIOR, XOpOmo B3pecTHNY yxe ¢usuxam A TexHu-
EKaM HpONLIOr0 CTOXGTHS, JAR KOTOPHX moasiemmne )/ —1
B ¢opMysax 65la0 PABHOCHABHO IPHCYTCTBHN) KAEHX-TO
soan mam xoxebammit. Taxum ofpasom mnpasasx wacrd
Gopuy s He cogepxHET HwIero Heobmrumoro. Ho sato
AEBAN YACTH €0 HONCTHHe YAHWBATeibma. Bexmauwmsr ¢
X p, Caexys RaaccuIeckoit BpPOCTpaHCTBERHO-BpPEMEH-
Hofi TepMAHOXOr#H, CYTs ROOPAMHATH u momenmrn. Ho
pTO HEYEro HaM He rosopHT 06 mx mgrummolt mpmpogxe
u Be obxnscmmer, movemy gp Tak mnaoxo Beper ceba,
ur0 He XoueT GWTH paBHEIM pgq.

Huerno B prom myEKTe MH HMeem mamfoxee cyige-
CTBEHHL® PASHOTIACHA MEkXy TpeMa Teopmamu. flcmo,
9YT0 ¢ H p He MOryT OHITh HPOCTHIME YHCXaMH, TAK KaK
Toraa gp—pq pasaasock 6ut myaw. Jxs IMipeawnrepa p
ectb oneparop. G ero Toukm 3peEma ,MoMeHT* He ecCTh
KAKag~-TO ONpeAGJCHHAA BEIHYHHA, 8 IPOCTO YKASAHHO
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Ha Heo0X0AuMOCTh MpOM3BECTH H3BECTHYI0 MaTeMAaTHYe-
CEyI ONePALHI0 Haj CTOAIHMH 38 HHUM BCIHTMHAMM.
Axa Bopsa m Hopaana p ecrs mMarpEga, T. €. HE OZHA
UIH HECKOALKO BeAUYHH, & GecudcieHHO® MHOKECTBO
BJHIHH, PACIOJOKEHHBIX B ONpeAeJeHEOM Nopajke. Aasa
. /lapaga p ects cmMBoa, mmesHbHl Beawolt wucaenuoil
uaTepuperagr. OH Ha3bBAET ero g-IHCIOM, TEM CAMBIM
JEa3biBaf, 4TO PTO BOBCE HE THCAO.

Mre kameTcs, YTO B JHPAKOBCKOM HOZX0Xe 38J0:KEHA
oAHA MuicAb, EMewyad Goxpmoe ¢uaocoderoe 3maye-
HHEe HE3ABHCHMO OT TeX HJH HHLIX €ro HPARTHIECKAX
npamMenennil. 9Ta MBICAs 3aRII0YAGTCA B TOM, YTO, NpO-
HHEAa® BC® Tay6me m ray6Gxe B ocHOBM (pH3EIECKHX AB-
Jerdif, MBI JOBHEL OBITH TOTOBRI BCTPETHTHCA € TAKHME
BEJMYMHAMH, KOTOpHle He MOryT OHLITE BhIpameRHl 9HC-
Jamum. Japax morasax, wro Ha Takodl ocHOBe MOmeT GnITH
IIOCTPOEHA TOYHAR HAYRA, T. €. HMEIOIIAA 610 ¢ H3Mepe-
HUAMH, PO3YABTATH KOTOPHIX BEIPAKAKTCA THCAAMM.

B nacrosigee BpeMa Mu WpexcrapaseM cebe uxearsnoe
Hayunoe 00LACHeHHE COBEPIICHHO KHAYE, Y6M B WPOILIOM
croserun. Puguxw- propod moxosmEnt XIX B, cawraim
NOHATHOR TOABKO TAKYKH BEWSs, IAH KOTOpO#k MommO
65120 IOCTPOHTH MOAGAB, T. ©. HIBECTHYI0 KOHCTPYRJHIO
A3 pLIYaroB, RKOX6C, BHHTOB W JADYIAX MOXaHAYCCKHX
upucnocobaennit. lo mx mmemmo mpmpoxa, CTpoa Bce-
JCHHY®, He HMeIa B CBOEM pACNOPAKCHHE Apyrux
CpeACTB KpOM6 TeX, KOTODPHI® H3BOCTHHI COBPEMEHHOMY
AEKGHEDY; TAK 4TO0 06HLACHHTH JAHHOS HBIGHHO—SHATHAT
BCKpHTH JXemajgHit B ero ocEOBe Mexammsm, Jeasosex,
koropuift 06sacHEA Gut TAroTeHHme zeficTemeM MexsmmM3Ma
B3 8y6uaTeix Koaec, On1x 6b1 repoeM TOro BPeMEHH.
- Teneps e mMui ¢ mpocsboit mocTponts Map obpamaem-

CA He K HHAEHepYy, & K Maremarury. Komewmo, xora
MaTEeMAaTHE CTaBHT cebA Bre HAKeHepa, HO M eMy
AeXh3A MOXHOCTHIO XOBEPHTD Jel0 ,,COTBOPEHHA MHpa“.
Tlocroabky B ¢H3UKe MEI HMEEM JX6X0 C MEDOM CHM-
BOXOB, MBI nme Momem B Helt obGofitmcs 6Geaz momoym
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MaTeMaTHRA—INPOJI6CCHOHAILHOTO CIegHAIACTA WO aToff
94CTH; HO NPH PTOM OH JOXMEH HOHATH BCI0 BARKHOCTD
UHOPYYEHHOI0 €My jJeA& MW NOCTAPATHCH OTBIEYHCA OT
IpeAB3ATOf NMPHBHITKH AaBaTh KamAOMY CHMBOXY apud-
MeTHYECKYI0 HETepuperaymo. My crpeMmvca mozHaTh
WCTHHHLI® 3aKORBI HPUPOXSI, H MOTOMY HE XOJMKHBL
CTAPATECA BArOHATH HX B PAaMEH, KOTODbie, HA uUepBbIii
B3TAAA, €CTECTBEHHO JAIOTCA HANIAM HHTO.LIEKTOM.
Mue saxercs, wTo B NpEEQEIE ARPAKOBCKEE Merox
Aser Ham pry cpoboazy. Jmpak MCXOJHT H3 HEEOTOPHIX
OCHOBHHIX B@JUYMH, EOTOPHIEé HOJb3A BHIPASHTL NPH
nomMomu wuces. Ero ocmosHbIe 32KOHBI NPEACTABIAIOT
c000I0 CHMBOAEWOCKM® BHIDaeHHS, He CBI3GHEHEG C
apadmerarecEuME omepagaavy. I[eHTPAIbAEIM NYHKTOM
TEOPRE ABAAGTCA TO, UTO JIO Mepe XOZRa MWCCXeAOBAHUA
U3 CHMBOJXOB LIOXYYAaTCH peassHnie wucxa. Tak, xord
H pH g Be HMewT apudmermieckofi HATepuperagum,
sxoMbEBagHA gp—pq COOTBOTCTBYET OMpEZEJERHOO UMC-
10, zapaemoe pmmenpmsesenHo#t Qopmyxoft. Iopromy
Teoprz Jupara, xoTA cama mo cebe m He mMeer xeaa c
YHECIAMM, MOMKET UPHBOFHTH K THCAGHHLIM pe3yAbTATAM
H, TAXEM 0(pasoM, CAYEHT AXA MCTOAROBAHMA HAYIHBIX
H3aMepenui. CAGHHEI® PE3yXbTATH m3Mepenml, npex-
crapaswjgHe co6oX BCe, ITO MBI MOMeM y3HATh M3
Habaiozenuil Hay BHOIIHEM MEPOM, HE OXBATHBAIOT BCell
pceseHEOd H jJame He ympaBamorca cobcrTsemERIME
BHYTPEHHEME 38KOHAMHA. TOJBEO TAX MOMEHO HCTOJKORATH
HomeITEy JHpaka BHIPa3ATh WCTHHHEE SAKOHMI TOYHOHR
aagm OpH HOMOWIH HeapH(METHYECKQro HCINCICHNHA.
HACTOAYI6e BPOMH ©JI¢ PAHO IPSACRASHIBATH BCO
CACACTBRA, KOTOpHie IoBxever 3a cobolt xwpaxomckmit
met0x. B xammsiik moment Illpeamnrep Bo mMmOorom cmazx
DOKpOB TAHHCTBEHHOCTH C f) R ¢, TORA3aB, ITO Aad
HpaETHYeCENX upEMenenmil zocrarowna menoe aberparr-
gad mETepumperaguA prax sewvmH. Ho, mo-moemy, sce
ATH MAed o6 He JOCTHTIH CBOGT0 OKOHJATEAHHOTO

PagsBETHA.
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Illpeannreposckas Teopua Hax0AMTCA ceilqac B zemmTe
csoelt momyaapaocrn. fl aymaio, wro pTa HONYJIHPHOCTH
HADAJY C BHYTPOHAHEMH XOCTOHHCTBAME TeOpHA 00D-
ACBACTCA OTHACTH R €6 CpaRHMTeXsHOH HpocToTol (Mo
CPAaBHEHHI) C OCTAABHRIME A8yMa Teopuamu). Hecmorps
HA H3BeCTHO® npejybemzenme, A Bce me JAM 3JeCh
kpareail ouepr proft Teopmm. Bozmomxmo, wro aywme
6s1a0 6m1 ma jBepax, BeAyIZEX E KBaHTOBO# Teopmm,
npaburs gogeuyxy ¢ Hagmmcoio: ,Ilpomssoxsres Ramu-
TaxpubIit pemonr; Bxox Toapko mo zeay“. Ilora, oxmaxo,
S BHICKAKY TOABEO CBO® MHEHHe, 4YTO, XOTA TEOPHA
Illpeauarepa Beger R GaecTaygum m OGnicTpeiM marema-
THYSCRAM YCHEXaM M NPaKTHIECEaf [JEHHOCTH €6 Heocno-
pUMB, BpAX XH MACH ee ABTOPA COXPAmATCA B cBoeii
upexneil dopue.

OCHOBHI TEOPHM IIIPEJUHTEPA

Hpeacranpre cebe croero poaa cybpgmp, norepxmocts
KOTOpOro mQKpmTa BoJmaMu. Koxebamma prax Boim mpo-
HCXOXST B MUAIEOHE pa3 GuicTpee, uem xoxebamma wmanm-
MOro cBeTa, M HOTOMYy He cMoryr bmrs ofmapymemst
ramaM®E rpy6uma omsrramu. Kamzywo Boxmy B orzeas-
HOCTH MbI YBHAGTH e MOMCM; HabiwaTs MOKEO TOIBRO
roMbuEHpoBarHOe JRelicrsEe BechMa 6oasmoro gmcaa
BOJH, BLISLIBAIONIES BOIMYICHHEe HA HOBSPXHOCTH, XLIO-
mags ROTOPOR BeJARA N0 CPABHEGHHIO C pasMepams
Eamaoil BOAHEI, XoTA H Maia ¢ wameil TOUEM 3peHus..
Kamzas rTagkam DOKpHITEA BOJSHAME NIOEAARA npejz-
crasager cofol0 MaTepHarHHY WaCTHY, HAmpHEMep
AAEKTPON. .

Cybppup measercs aocmeprupysomeit cpexoli, T. e.
CROPOCTh DPAaCHPOCTPAHEHHA BOXH B HEM DASINYHA B
3APECHMOCTH OT JJHHM BOJHE! (nmepEoza xolebamuif).
Yenm Grrcrpee mpomcxosuT Rosebamme, TeM Goxsme cro-
pocTh ero pacupocrpasensd. Kpome Toro, ma cropocrs
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BOXH BAMAIOT Tagme m csoiicrsa yammoit obaacrm (r. e.,
IoBOpA HSHROM EJXaccmiecrodt ¢msmrm, ceolicrea cm-
a0Boro moas). flcmo, Wro, MOCEOABKY MBI CBOJEM BCE
ABJEHHA K PaCHpOCTPAHEHHI0 BOJH, BANANAS KaMAOTO
TeJd HA NPOHCXOAAIIHE B €TI0 COCeACTBS (UBHYECKH®
opomeccst (00BIYEO WpHUMCLIBAGMOE CHIOBOMY HOAI)
AOMKHO BHIPAKATHCA B H3IMEHEHHH pPACHPOCTPAHEHBA
BOLH IPH NPOXORACHHH gepe3 001acrsb, ORpyRAWIEYIO
AQHHO® TeXO.

Kagum me obpazom ssiemms, mpomcxoxmmme B cy6-
adupe, CBAAENI C ADICHAAMH, Jemajumu B cdepe Ha-
prero omnita? Kak MBI TOADEO YTO roBOpHJIH, -Cymie-
CTBOBAHWG NOKPHTON BOJHAME 06X3CTH MBI BOCHpE-
HEM@eM RaK IPHCYTCTRHe MarepmaibHOd wactmygst. a-
crora e BoXm (T. e. wHcao Koaebammit B cerymzy)
BOCHPHEEMaeTCX HAMHE Kar pHeprma vacrugsr. Sl mo-
crapaocs cefivec 0OBACHMTH, MOYEMY BeXmIMHA NEpH-
04a BOJH NPOABIAETCA HA ONLITe TAKWM, HA uePsBAlii
asraay, menomaTHLIM oOpasom. Iloxa me orMermy, 4re
mpu3HaEEe Prob cpasm memxy dwacroroli cybpdmpa n
pHeprueil HeNMOCPEACTBEHHO HPHBOIAT K upammay h.

Boobige rosops, roxebamwa B cybpdmpe npomcxoxsT
cammeoM Gnicrpd, RAA TOro 9robmr mx mommo 6B1r0
obmapy®nrs ma onsire. OfHAKO WACTOTZ HX BCO KO
OpOABARETCK B HabJIDZaeMBIX SBICHHAX, IOCKQJLKY OHA
(xag yxe yX43KBAXOCH BEIONE) BIRSOT HA CROPOCTH pac-
IpocTpaseNEs POXH. Y PaBHCHE®, BHIPAKAIDIES SAKOH
PTOrC PACUPOCTPAHGHAH, JOXKHO HOBTOMY . COACPKATD
v (yepesy M 6ygem B jaxnmefimenm oboszmavars wva-
crory). Ho xpoMe proro » ypabmemme Xoixe:d BXOAUTH
m jpyroit wiem, amalouii BAMAHWEe , CHAOBOTO IO~
a8 maxoxsmmxca Bbamsm rea. Ero mMommwo paccmarpm-
BaTh Ka® CBOEro poja ,xo00aBouHce v “, WOCKOJSKY Ha
pe3yAbTaTHl ONBITOB OH BIMAET TAE Xe, Kak OOLIEHO-
pegman dacrora. Tak RaR y Ml BOCHDHHHMAEM R4R
aReprmo, TO x068BOYHOMY V- JOLMHA, OYIEBHARO, CO-
OTBETCTBOBATE Kakaa-to fobasoumas pueprma. B raac-
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cHveckoli Mexammke pra 2A00aBOYHAA pPHOPrHMA HOCHT
HagpaHHe noTeRguexpHoil (zeficTBETeARHO, EAR H3BOCTHO,
DNOTeRRAXGRAA PHOPIHA 3ABHCHT OT DPACHOJOXKOHHH OE-
PYXaOQIAX HIPOAMETOB). ‘

Juas jeficTBETeABHYI0 M ,NOTEEQHAILHYR" TaCTOTY,
MOXHO HAHWCATH YDABHEHEE® BOJHHI ¥ pemuts J06yl0
npo6ieMy, CBASAHHY® C pacupocTpaneHEEM BoJH. B
9aCTHOCTH, MOKHO OIpPeAe HTh YBHAKGHH® MORPHTEIX BOI-
HaMu mIIomaxok. IIpE pTOM mOJYYaeTCA 3aMeUaTexb-
HNE# pesyarTar: ORASHIBAETCA, TI0 TARHO ILXOQIAXEH
(ecam TOXBKO OHE ZOCTATOTHO MAXLI) ABHAKYTCA IO CO-
BeDHIEHHO TeM MRe 3aKOHAM, YTO H MATEPHAIBHEIO Ya-
CTHEH B EXSCCHYECEOll MexamHEe. YpabHOHEA ABH:Ke-
HEA TPYDNH BOAH C JAHHKME JHEAMCHMAMH JBCTOTH H
NOTeHgHRIsRO# UACTOTH! B TOYHOCTH COBHAZAT ¢ Kiac-
CHYECKHMH YDaPHOHHAMH ABHMOHHS YBCTHQH C COOT-
BETCTBYIOJJHME SHAYOHHAMS PHOPIHE M NOTeHJEAABROH
PHEPrHH. , -

JaMeTRM, YT0 CEOPOCTH NOEPLITO# POJHAME NJOQAARR
¥AH IPYNOEl BOXH He COBHNAJRET €O CHOPOCTHI0 Kam-
A0l BOJHEL B OTAGALHOCTH. JTO PajIHIAE MERAY ,Ipyl-
nmoroft“ m ,dazenoli“ cxo 50 XOpOIm© H3BECTHO HA
npeMepe BOAEBELIX BoaH. llpn gpmmenmm MarepHaisHOH
9eCTHGE! MK HabuozaeM HMPHHO FPYHNOBYH CRODOCTS.

Ecar 6m pca Teopus Illpezmmrepa csogmiack K mo-
. AYYCHHI0 EIACCHYOCKHX pesyAbTaTOB HA HOBOH, HeCKoXn-
kO tpamTacTEIecKol, ocHOBe, Moan3a ee Onria Oni BecrMa
sepexuxa. IlemmocTs takolt Teopum mpossimerca, mo-
HACTOAIYEMY, TOABKO B TeX ABACHHAX, r'fe KJIACCHIECEAA
MeXaHnRa OrasmBaerca menpmrozuofi. Hapaxy c owenms
MAAKIME NJAOIIAAKAMM, NOA0KeHHe KOTOPHX T8E Mo
ONpejeleHH0, KaR NOJOROHHO® KXaCCHYCCKOLl wacTHYE,
MOMHO paccMaTpHBATh M {oiee O0mmpHEle nIOaxKH.
Iockoxpry Toumot rpammpgmt mexzy OGoapmmMm n Ma-
ZGHEEEME ILIOQIAAKAME WUPOBOCTH Heabdd, Mut Oyzem =
€ TeMH W ¢ XPYTHMH CBASLIBETH IHPEACTAEBJOHHS O Ma-
TepEasbEbIX dacragax. Ho, s To Bpesa kax » mepsoM
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CIy136 NOJOMEHHe YaCTHJW BIOJH® ONPEJCICHHO, BO
STOPOM CXyJ8e OHO MoxeT xoaefarbca B JZ0BOABHO
muporux npegesax. C waaccuuecwoli TowEm 3pemas
pacniRBYaTOR rpyNme BOAH COOTBETCTHYeT TAKAA dYa-
CTHQa, EOTOpadA cBA3aga He ¢ ognoli Touwoit mpocrpan-
cTBa, a ¢ pexofi obmupnmofi ofracrewo.

Orcroaa, ojmaro, He caeayer, uro ofmmEpman mxo-
jmajKa, NOKPEITaA BOXHAMH, M300paiaer paccesmHyo
MaTepu® (B IPOTHBONOJOXRHOCTS KOBEEHTPHPOBaHHEOL
agerage). B reopan Illpesnerepa pacmasip3aTtol rpymne
BOIH COOTBETCTBYeT He pasfpocaHHaAz N0 XNPOCTPAHCTBY
MaTepHA, a HEONPEjeIeHHOCTs NOJXOKEHHA YaCTHH,
T. €. TAK0® COCTOAEW®, ROrjA CYJJeCTBYOT OIpeAsieHHAA
BEPOATHOCTb MECTOHAXOKAGHMA FacTHELE B a0boit TouKe,
aexagefi B m3pecrarix mpezesax. Taxmm obpagom, ecam
MWPeAAATEPOBCEAG ROIHBI PABHOMEDHO DACHpPEJEJeHLI IO
xakomy-HEDYAb COCyAy, TO PTO O3HAYAET HO TO, ITO
cocys mamoamen Mavepmefi, obaazaromeli mocrosmmoil
ILIOTHOCTSI0, & TO, 4TO B HOM HAXOXHTCA OAHA YACTHNA,
BCE MOCTONOIOHEHmA ROTOpol papHOBepOATHEL

Nepaaam Goxnnram yemexom reopnu Ilpesmarepa 6rrao
|oAR0e pemrenne MPobieMil BIYIEHHA BOXOPOZHOIO ATO-
Ma, HA ROTOPOil KJaccHIOCKas TEOPHA IOKA33IA CBOM
Gecmomorgrocts. Paccymaan mo Ilpesmarepy, mer goax-
HHl NPeZEIe RCOro OHPeXeIHTH TO, YTO COOTBETCTBYET
upoTOHy ® paexTpony (obpasyomram BojoposHbIh arom)
3 cybagupe. Hocroabky B Hamry 3agauy me BXOXAT HC-
CJeX0BaRHe ABHAREHHA HPOTOHA, HAC HHTOPECYIOT HO
COCTABASIOING €10 BOJHLI, & JHIIL €r0 NOX® CHA, T. €.
AobapoTEOe YV, ROTOpOE MPOTOH 46T B BOAHOBOM ypas-
menun paerrpora. Corsacao ocmoBEOMY npeamozomenmio
Illpeanarepa BOJEBI, pacHpOCTpaHeHEHe KOTOPEIX ompe-
AeJfeTcA PTHM HOCJGJHAM YPABHEHHEM, HEBHBAIEHTHEI
RIACCHTECEOMY PJIERTpomy. KaXioMy pemenwio Boxmo-
BOTO YyPapHeHHA PIEKTPOHA COOTBETCTBYeT BO3MOMKFOE
cocToanHe BOXopoAHOTO aroMa. Oraswpaercs, wro (ecam
OrpaHRIATHCA BOAHAMH, aMILIHTYJA KOTOPHIX BCIOAY XoO-
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HeYHa) BOJHOBOES YPABHOHHE HMEeT PENIeHHe TOABKO NpE
OHpejeIeHBRIX SHAYGHHAX Jacrorsl. TakuM ofpasom [a-
crora cyfpdupanx Boxm, msofpamaoyEx aroM Bozo-
poaa, MOMET HPHHHMATD TOABKO OZHO H3 AHCEDOTHOTG
pssa smavensll. A rak Rak wacrora cybpdmpa socupm-
HEMAOTCA HAMH HA ONKITe Kak DHOPrHA, TO OTCIAa
cAeAyer, 4TO AMA PHEPIHH aTOMa CYHIECTBYeT AHCKpET-
Eull pax BosMoREEIX sHavenHEE. JTH ZMCKpeTHHIe 3EA-
vyerusf, japaeMule teopmedt IlIpezmmrepa, B TowBOCTH
COBH2JaT €0 3HavenmaMu, malgemnsiMm Bopom .ma oc-
HOBaHHE npasdax Esanrtopamms (crp. 112). To, uro mm
pasbme IOXyIalIH, MCX0AZ B3 HEOO'BACHRMOro MaTEMATH-
YeCKOro UPABRAS, TeNeph NOAYIAeTCA KOR eCTECTBOHHO®
caejcteEe Boamosoli Teopmu. Jaice, IpH mepexoze K
Goaee crommem aromam, teopua Illpezmmrepa Gaecra-
Hje OmPaBALIRACTCAE KK pa3 Ha Tex npoGsemax, rae
u0zeas Bopa omasmmsercs memparoguoli. Berumcaemmnte
COrZ8CHO €@ JAHHEIM ,O0p6ETHI® B TOIROCTH COBORAAIOT
c H)eﬁonanma CHOeRTPOCKONUH.

POCIeARM HECKOABKO Aaibmie X034 coborralt, nporcxo-
aaprx B cybppmpe, me mepexoas mora OT BoXEOBOHK
JacTOTHI K RaIaccHieckoll pHeprum. Bpax am Mommo
npexcraBuTh cebe kaaccEveckmit paexTpom, ob6iazaw-
il oiROBpeMeRHO ABYMA 3HaYeHEAMH pHepruE (T. @.
maxogaguitcy cpasy ma zsyx Goposckux opbmrax). Ozmo-
BPeMEHHO® e NPHCYICTBHE ABYX BOJH C DA3INSHbIMK
wacroTamd B cyOppupe Bnoxme BO3MOmHO. TarmM 06-
Pa’oM BOJHOBAK TEOPHA HOIBOJACT HAM JX6rKO Hpes-
craBaTh cele Taxoe moxomenmme seglelf, xoTopoe ¢ Kaac-
cHYecKOH TOYKM 3peHHA KameTCA APHO KIAPAAORCAXL-
mey, Mrak, gomyermm, 9ro MBI HMeeM OJHOBDEMEHHO
BCe CECTOMB! BOJH. Kark H3BECTHO, JBO CHCTOME! BOJH
c Gan3xuMm Apyr K ADYry 4acTOTaMH JaloT ,,Omemma“.
Korza, Banpumep, xpe orupasmTelbHEIe CrTaEgma pabo-
TalOT HA OAH3RHX Jpyr E ADYTYy AARHAX BOAH, MEL CAbl-
IMEM MYSHMKAJGHY HOTY, ABIANQIYRCH pe3yasTaroM
6nennii: Kozebauna xamzoil BOAHBI B OTAGABHOCTH HXYT

136



carmxom Ouierpo A2z Tore, urobHnl GmITs BOCHpHEATEHIME
yXOM; DOXYYAIOQIUGCH Xe NpPH CIOEEEMH ux Omemmn
HAYT AOCTATOTHO MEJJEHHO ZXA TOrO, YT0b6nt 6HITH yeAn-
MasHBIMA. AHSJIOTHIHO, nNepuoj Ramjolh cybadupuof
CHCTEMH BOJH B OTZEALHOCTH CINIIEOM Mad JAX TOTO,
9rofnt OHA MOTA8 NOBARATH HA HAMM OPTaHEI IYBCTB;
AaBaeMEe e JBYMA TAaRAMH CHCTeMaMH OHemEA HHoraa
Lonazalor B o0iacTb BEIAMBIX JIHH BOAE. JtH bHenus
ABAAIOTCH HCTOYHMKOM CBOTA, M3AYYaeMOTO BOAOPOAHBIM
ATOMOM; BLMHCICHHA NORAILIBRIOT, 9TO HX YaCTOTHI B
TOYHOCTH COBIAAAIOT ¢ EAGA0eHHEIME YACTOTAMH CIIEKT-
' pamsanx amEuft pogoposa. Iojobmo ToMy Eak mETEp-
depengEA pajmoBOSH HOPOMKAIST 3BYR, HATepdEpeHgHA
cyé;q;npm Boan mopomaaer cser. Teopms Illpezms-
repa X8eT BOIMOXROCTH OUPEJEIHT: He TOIBKO TRCTOTEY
CHeKTPAABHEIX JHEHH, HO M WX HHTEHCHBHOCTH, OTHO-
CHTEJBHO KOTOPHIX CTapas KBAHTOBAZ TODHA He MOTr.Ia
HEYOro CKasaTh, JTH OHeMEA Ee HYKHO, OXHARO, ReNo-
CPeJCTBEHHO OTOMAECTBAATE CO CBETOBHIMH BOJHAMH,
HOCKOXBEY PacHpPOCTPAHEHH® IOCIGARHX IPOHCXOIUT HO
B cybpdupe, a B ajmpe. Brennsa BoaR nmpeacTaBamiOT
. co60w Toxnko mcTOwHUE KoaeGammii, xoropmit wemssect-
HbIM IOKA HIyTeM NOCHIXAET CBETOBHI® BOJHBL TOLO JRE
epuoja.

TO e NIpescTaBaAeT cobO0 TA BeiAIHHA, EOTOPYIO
M npeamoiaraeM woxebaiopgefica, ropopa o Boamax B
cybadupe? G Touxm spemma Bosmopoit Teopma pra Be-
IHIHEa, 06osHavaeMan 0OnTHO wepes ¢ , ABAAETCA pUe-
MoHTapHOH m He nmojjaeTca Xaapmeliiiemy ompeaesemmo.
Ho wommo au zarsp efi wakyw-mulysp -KiaccHgecxyw
uarepnperagmo? OxassiBaercs, w0 ¢ MOXKHO HHTEp-
NPeTHEPOBATh KAR BEPOATHOCTb, T. €. IOJIOKHTE Bepo-
ATHOCTE MOCTOHAXORAGHHT 'YACTHQH HJIH BICKTPOHA B
zagHol#t obyacTm npomopguonaibHON SHaYEHMIO b B
aroff oGaacrm. Tarum obGpasoM, ecam § HcuezaeT mo-
BCIOZY. KpOMe MAIeHbROH IOKDHITON BOAHAME ILio-
AAEH, TO MOKHO C YBéPEHROCTBIO CEA3aTh, YTO HAEK-
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TPOH HAXOAHTCA HMenmo Ha Hroit mromazee. B pToM
cAyyae MEI MOMKEM NPHIHCATh PJICKTPOHY BIIOUHE
ompejeJeHHOe MCCTOHAXOMRJCHH® H pPaCCMATPUBATH €ro
K4K KABCCHYOCKYHS wJacTHgy. B mogopojmom me artowme
@-BOAHBL PaCHPOCTPAHEHH! HO BCEMY 00bemy aToMa, TaK
9T0 TOYHOTO MECTOHAXOKJIGHHA PX¥OKTPOHA YEA3ATh HOJXb-
34, XOTA HEEOTOp&re M3 ero Mecromoxomenuit Goxee be-
POATHHI, YeM apyruel,

METHM ee 0AHO CYIIEeCTBEHHOE CIeJCTBHe TeopHu
[Ipesuerepa. Kex M yme ropopmam, Z0CTaTOIHO Majas,
TOEpHITAR BOJHAMH, 004acTs cybpdmpa mo cmomm cmofi-
CTBAM BechMa IOXOZHT HA YACTHLY, IOXYHHAWYWCH
EXACCHYOCREM 3aKoEaM xsmxemnA. Orcoja Mommo bnizo
GBI 3aEAWUATE, YTO NPH CTATHBAHRHE HOKPHITOR poNHaMu
IAOYAAEE B OAHY TOYKY OHa B Npejele CTAHOBATCA
obuxpopenno# MarepmaisHoR Tourod. Oamako B Zeli-
CTBHTEJSHOCTA PTO He TaK: Kak OGN MM AH yMeHbHIAXR
PasMepH ILYOIZAARH, CBOHCTBA €6 HMEOTZZ He CAGARIOTCA
COBEPIIeHHO TOXXECTBOHHHIMH cBOHcTRAM EHaaccHIeCEOM
wacTuget, a4 6yayr To mpubammarscs, TO yAaxaTHCA OT
mEX. JelicTeuTe bHO, RAR MBI BHMXOANM BMIIS, ABRAEHMO
rpynus! BOXH 8HAJOTHY YO JBMKOHHN qacTHgH (pac-
nOX0RCEEOR rae-To Ha MOEphITOH BOJHAME ILAOIjAAKE),
@HeprAs EOTOpo#f cooTBercTByeT wacroTe BoIR. Caexo-
BATeABHO, XA TOr0 9YT0OK B TOYHOCTH HOXOZHTH Ha

1 YacTo nosaraioT BEpOATHOCTH MPONOPRHORZIbHOR He ¢, 8 §2,
Becs ponpoc o6 umrepnperagum ¢ Ipessnizaliro clomeH; RO
BCAROM clyQae, pegn 31ech, MOBMAUMOMY, WAET O TOM, pacoMa-
TPHBATL IR BEPOATHOCTD X0 HIM NOCIG TOTO, KAR AAH-
Hoe cofmiTHe yXKe mpoumaomio Bupaxerane }? noxy-
YaeTCA UYTeM BREJEHHS XBYX CHMMETPHVOCKUX CHCTEM ¢-BOXH
¢ DPOTHBOHOJOXHRIMHA HAUPABICHUAMY BO ‘BPEMPHN, OXHA M3 Ko+
TOpPSLIX BhipAAeT BINSHEMe TEX ycIoBHl, ROTODBIe MMeId MECTO
mocle comepmenus zammoro cofsirna. Boobme romops, meposr-
HOCTh HMEOT CMBICI TOILRO B CBASH C ,AMAIOIJEMOCE y HAC
CBOXOHHAMAY, TAR YTO BOSMONHO, YTO €@ IPOCTO HeXb3A BAIDA-
snTh oxuolt w Tolt me dpyurgmelt Ay pazrwuABIX Hpobsex c pas-
JH1HBIMA HAYAJLEBIME YCIOBHAMH.
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gacTEQy, rPyDna BOXH JONEEA He TOabko OsrTh cra-
myrofi B 0ofHy TOUKY, HO H COCTOATE M3 BOIH OAHO
onpezexenuoli 1acrotr. Ho ozmo w3 prEx ycaosmi me-
kaogaer xpyroe. B pesyanrare mmTepdepenumm BOIH
OHHAKOBOTO MEPHOAR IIOAYTAeTCA CHCTEMA BOJH, He
OrpaHMYeHHAR B mpocTpamcTee. I'pynma Boam, peayrs-
THPYIOIIAA KOTOPHIX OTAHYHA OT HYIA TOJBKO Ha Orpa-
pngennofi maolgaske, moaywaerca myrem wmETepdepeH-
UUE BOXH CJerKa pa3xayHoOif JIHAH, XOTODLIE ycHAH-~
BalOT APYr APYTa B CepejHH® M YHHYTORAOTCA N0 Kpa-
am. I'py6o romops, ecam smamerp rpymust pases. 1()
AIUHAM BOXH, TO PTO 3HAYHT, YTO OHA CJIATAGTCH. B3
BOJH, AXHHA RoTopmix Memserce B mpexexax 0,10,
rax 910 1000 cammx axmmmsrx w 1001 camsix ROpoTKEX
BOJIH YEX3AHBANTCH Ha OFMHAKOBOM orpeske. Ecxm Mu
3ax0THM YMOHBINHTH AHAMETD NOKPHTOR BOAREMH 1O-
sepxaoctz 0 10 xamm soanm, T0 npuaerca Gpars BoaH.L,
ZiwBa ROTOpHX Memserca B mpexexax 100p, Tax uro 10
caMpix XxmEELIX ¥ 11 camMmx xoporEEX BOAH YRAagbI-
BAOTCH HA OJHHAROBOM OTpe3ke. Crpemacs caexaTs 1o.10-
seHRe TacTEQH (01e¢e OMpejeCHHEIM IyTeM YMembINe-
and NOKPHITOX BOAMAOME IIOLIAZKH, MBI QXHOBPEMEHHO
AexaeM ee pHeprmio Goaree pacmamipgaroif, Tak kak mpe-
HeJbl, B KOTODHIX BAKNOYEHA YACTOTA BOXH, yBEJHIHBA-
soress. Tagum 06pasoM Hamra 4acTHgA He MOMKET OJHOBpe-
MeHHO 0061a1aTh X OMpeieJCHHEIM UOJIOKEHHEM H OUpe-
aexennoft preprueil; HaM B TOM HAH B APYTOM OTHONICHHH
HOXY33€TCA H3IBECTHAR PACILIRIBIATOCTH, OTCYTCTBYIOLIAH
B gaaccugecroli Teopmn. Yopromy nmpm Gossmoii ToumO-
CTH pRCIBPHMOETa HeH36e:RHO JoaxMEl obmapymmTnca
pa3HOrIacHE Mek&Ay AeHCTBHTENLHBIM IIOBEJeHHMEM Ma-
TEPHAIBLHEIX YACTHJ W RiacCHYecKEME 3akomaMm. Ilo-
BHAHMOMY, B PTOM H KpoercA obmpicHemwe HezaBHEX
onuITos ¢ yadpakguedl pIERTPOHOB.

Kar 65120 yme OTMEUCHO BhINE, COTIACHO TEOPHM
IMlpezmarepa aToM BOAOPOAA MOZeT 3apa3 obiajarp zBy-
MA 3HAYeHHAMH pHeprHR (B Teopmm Bopa rTakas o3~
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MOKHOCTH, KOHEYHO, HCRJWYaercA). JAR IacTHEH WAK
@JEeKTPOHE PTA HEONPOJCJICHHOCTh B BOAAYHHE PHEP-
rum Hem3bexnma,—HHaue MBI He MoraH Om yxagars, B
npejexax kakodf obiacTm maxojzETCA JaHHEA YaCTHQA.
Kaaccayeckoe mpejcraBieEHe o6 pieKTpome Kak O ua-
crage, obaazaloge#t suoame ozmoamawmoil pmeprameit, py-
murcs. Mermamyo ocmHOBY Beex ¢m3aveckax AsieHnH
Hy&HO Hckath B cyOajupe. Ognako B H3BeCTHRIX mpe-
ACXAX TOTHOCTA MORHG NPOAOAMATH NOJABIOBATHCH B HO-
BarHeM wacrupghl. Hanpemep, ecam mam HYXEHO 3HATH
AHEPIBI0 TQABKO € TOYHOCTHD 20 105, TO BCE 3maueHuA
PHEPTHH, DE3HOCTh KOTODHIX JeXRT B mpesexax 10,
MOMHO PRCCMATPHBRTH KakK OAHY ONPEAOIOHRYX PHEDIHI.

Jo cax mop Mm HMeIEm JeJ0 TOJBPEC C BOJHAMAE,
COOTBETCTBYIOJIHME OAHOMY paekTpony. Kocremca Temepn
BRparge npobiem:t xByx paexrpomos. Ha wepnorl srasg
MOMXOT NOK43aTHCH, ITO NOABACHHE BTOPOIO PAGKTPOHA
He BHOCHT HEYero NPEH[JHONAILHO HOBOr0,—HPOCTO BMe~
cro opuoit norprrroll PosEAME NIOIIRARE HYMKHO B3ATH
ave. B geiicTemreasmocTH Xe zexo obcromT BoBCE RO
TaK IIpocro. /JBe UOEPHTHX BOXHAMH IXONJAARH CO-
OTBETCTRYIOT He XBYM PAOKTPOHAM, & OJHOMY PACKTPOHY
¢ HOONPeje eHELIM MeCTOnoXoxkenHeM. Jo Tex mop, moKa
HMeeTCR YoTA Maxehmas BepoaTmOCTE TOrO, 4YTO B
senHOR 06sacTH HaxozmTca mepeuil pJeKTPOH, mIpe-
AHHrepOBCKHe BOXHH B pTolt o6xacTE me Moryr m3obpa-
RATH PEPOATHOCTD MOCTOHAXORACHHA TAM BTOPOTO PACK-
rpona. Kamaull prexTpom samoxEser CBOHME BOXHAMK
. BC@ Tpexmepmoe npocrtpauctso, B Illpexwnrep Besmgo-
AyIIHO IPEJOCTABAAGT MY PTO IPOCTPAHCTBO B HEPa3-~
zeanvnoe noxpsosgune. llopromy 2xas ABYX pAEKTPOHOB eMy
gpaxoanrc 6Gpars mecramepEsdi cybadmp m B Hem
HPOJGALIBATE BCe pACCYKACHHH, AHAAOTHYHBIC BLINIe-
uatomennsM, Takam ofpasom, momanms Hac HEROTOPHIM
noaobmem womrperno#t usuyecroft mapremm, IMIpesun-
rep ceflyac me orfpocux ceoo npumanky. Ero cybpdup
CyIIeCTBYeT Heé B P8aJbHOM (PHIMIECKOM IIPOCTPAHCTBO,
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a B ,EOH(ATYPaJUOHHOM NpOCTpaBCTBE®, BHLIZYMuNM
MATEeMaTHEAME C BCHOMOTaTeIsHOH QReanio, wacAo was
nmif ROTOpPOro 3aBECHT OT ycaoBmi xammoH mpobaess

AarcjapH WHCTOH caydafimocTH pa3BATHe TEOPHE HAWH-.
a0ck ¢ TaEgAx mpobaem, B KOTOPHIX KOHQHIypagmoOHHOE.
HPOCTPAHCTBO BO MHOrOM aHAXOTHYHO (msmueckomy: pro
HaBOANIO HA MBICI6 O PealbHOM CYNIeCTBOBaHEH cy0-
2(pEpHBIX BOXH.

Hourn yamBepcaibuas MPHEMEHHMOCTh BONHOBOM Mexa-
HHEH AMMIAeT HAC BCAKOH BOSMOMEOCTH CMOTpDEeTh Ha Hee
KaK HAa CEPLe3HYI0 (E3IMIECKYI0 TEOPHIO. Hper%%&cnmﬁ
npmleg STOT0 MK MMeeM B BExe oxmol m3 pabor JAu-
paza. B ognoli m3 mpobGaem, pemaeMmX HM ¢ NOMOILI
IMpPEeIAETePOBCEAX BOXH, WaCTOTa BOXH COOTBETCTBYET
9HCJIY CHCTEeM omnpexesenHoro THna. Ilmmercs poaHoBoe
YparveHHe, NPHYEM OKa3HBAGTCA, 4T0 oHO (mOZ06EHO
CIyY250 BOJOPOJHOTO ATOMA) HMEET PEHIOHNe TOIHKO IpPH
OIpeAeNCHHEIX JECKPOTHHIX 3HaYeHmAX 9acToTH. Orcioza
cIejyer, 9YTO YHCAO CHCTEM PacCCMATPHBAGMOT0 THOA
TORe HMeeT TOALKO xnckpernsii pax BosMomweIX 3HA-
wermit. B gammoit npobaeme pror mocaesmmit pax ects
marypaspubii pax pexnix wmcexr. Mur mpuxoaum, rarmx:
obpazoM, E BEBOZY, YTO YHCAO HAIIMX CHCTEM MOMKeT
6urs pasmo 1, 2, 3, 4,..., o muEoraa me Gyjer pawwo,
Hagpumep, 23/,. Ogens HPHATHO, 9TO PeSYARTATHI TeOpHH
TaK Xopomo coraacyworca ¢ onsrrom! Ho spax am oreroxa
MOMKHO SaKMOYHTH, 9TO HCTHHHO® ObbACHeEWe (arta
yrooTpebaenns peamix WECeX AAH CIOTA EPOSTCH B TeX

HAE WHBIX csolicTRax cHCTEMBI BOXH. \

IIPAHIIAN HEONPEAEIEHHOCTH

Mon nazemza Ha TO, YTO WETBEPTAE BEPCHA HOBOH
kBaHTOBOH Teopmm Gyzer anma eme A0 OKOHUAHEMA Ha-
cTOsgEero Kypca Jexguit, me onpasgazace. Ho 3amozzaune
HOAYTHAOCH BCEr0 B HeCKO.IbEO Mecages. Jerom 1927 r.
nospuiacs Hosas paGora Ieifzenbepra, m ma pror pas
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nociymmeiiad TOAYKOM K HOBOMY DR3BHIHRIO, CJGACTBHA
roropolt 6mam moapobno pagobpamm Bopou. Ilemrpars-
HEIM DYHRTOM ee spxierca Hoselk ocmoBHOR npangun,
NOPHAHMOMY, HE ycTynaogni mo smaveaulo mpmHEgmTY
orrocETeanBocTH. Sl Oyay masmisarh ero gaech ,IphRgmE-
moM neonpegesennocTn”. Cyrp ero Momer 6bITh BLIpa-
mena cxexyoguM obpasoM: wacraga Mosxker ofsazaTh
HA¥ ONpejeieHHEIM MECTOIOJXOMKeHHeM, HAH OupeXeseH-
Holi CcROpOCTHIO, HO HO mME ofouME BMecre.

Ecasm npuMapETECA ¢ H3BeCTHOH HOTOYHOCTHIO W BMe-
CTO JOETOBOPHOCTH TOBOPHTH TOXLKO O Toff mam mmoi
BepoaraocTH cobmrmB, 10 wactapge Momno Gyxer npu-
nmcarsh K Mecromoaxomenme B ckopocts. Ho mo wmepe
TOr0 KdR MH 6yAeM CTPeMHTBCA ONpeAeAATh MECTOI0.N0-
xeHHe w4cTHEM ¢o Bee Goxpmelt m Goxvmeit ToumoCTHIO,
CAYIHTCA OXHA 3aMevaresbHad Begms: 4deMm Goanmeli
TOYROCTH M Oyzem xoermrars, Tem - Goavmedt OGyrer
CTAHOBHETHLCA HOTOYHOCTh B ONpeApieHEm ckopoctr. 06-
paTao, weM TOIHee Mul (yzem smaTs CKODPOCTH JACTHHL,
Tem Gogee meompexesenHuM GyAer CTAHOBHTHCH €€ HOJO-
KeHHe,

AonycraM, HaupHMep, 4TO HAM HYKHO OUpPEsCIATH
NOXOKEHH® H CKOPOCTh PXEKTpoma B jamEbll MoMenT
BpeMenH. TeOpeTHYGCKH NOJOEEHHe €0 MH  MOMEM
uamepars ¢ rounoctsio X0 0,001 mm, a cropocTn—c
tousocTs0 A0 1 rxs/cex. Omubra B 0,001 »x cpasmn-
TOJLHO BeJHES IPH ONPeJeJeHHOT0 Poja HPOCTPAHCTBOH-
HBIX H3MOPOHHSX, TAE UTO MORET BOSHHRHYTH Heobxo-
AMMOCTS B YBOAMYCHRM TOVHOCTH M3Mepemmil, cramen,
x0 0,0001 #n. Momuo xa zobuThCA TaROrO yBeAMICHEA?
Komeyno, HO TOXHRO TOrA2 B H3MEPEHHAX CKOPOCTH
pepxgmit mpeaex ommbGor soppacraer xo. 10 xm/cex.

CI0BHA, B ROTOPHIX NPOHCXOAST HAINE HCC.IOAOBAHMA,
TAROBH, YTO Yem OoXbIme MEl IpORMKaeM B TaliRy pac-
DOJOKEHHA MpeamMeToB, Tem Oosnmie ocTaercix OT HAC
cxpuroll rafima mx cropocrn. Ioxomemwe m cropocTth
nozo6En1 crapury B crapyxe B fapomerpe: KarR TOAbRO
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nepebt BLIXOJAT M3 oxHOll ABepH, BTOpam YXOAMT 3
ApyTyi0 aBseps.

Orga Mul, W3MEpHA Rarylo-HEOyis Bexmummy, Ha-
TOIKHRAGMCA HA HEOKHJAHHOE NpPENATCTBHS, TO 326Ch
MOMKHO HOCTYyHATh ABOAKO. B HeroTopmix caysasx merpe-
JaoIgHeCH 3JaTPYJHEBUA TOJLRO NOOMIPANT K JaibEei-
IDEM YCHARAM; B JpYrHX ke cIyvasx Jxeao oberomry
MHAYe: HCKOMaA B8ANYHHA IPOCTO MOMEET OKajaThCA He-
cymecrsyomell. Viwerno TaR TeopER OTHOCHTEALHOCTH
obmacager Heyzauy BeeX NUNBITOR M3MEPHTH CKOPOCTH
BeMJR M0 OTHOmeHAW R pdmpy. :

Ecan xaran-au6yse BeJRTMEA CHCTEMATHYECKE YCEOIE-
33eT OT HAMEX H3Mepenmif, TO MBI ZOXMABI TPUIHATH
ee mecymecrsyioeif. Bubopa 3zece me Momer OuiTs.
Hocroapry ¢ aeunof seawammolli He cBa3am HERAKOH
HoxAaroquitcn TowmoMy msMepenmio pddexr, pra Besn-
YAHA NPOCTO HAM HedA3BecTHa. Baarozaps mpomcxojs-
IgM OT BPeMeHH 30 BpeMeHH! (PEINICCKEM OTRPLITHAM
HOKOTOpHI® BEXHYHHE HHOTA® BEIXOZAT H3 MpaKa He-
A3BECTHOCTH, HOAYTANT ONPEACICHHYI0 CBASH C ONLIT-
HEIMH ZAHHBIME ¥ COOTBOTCTBYIOIgee Hagsanwe. Ho Bpajx
a@ ocobemmo gerecoofpasso mMers npo Samac AaA
HeHIHECTHHIX BEJHTHH EYYy He3amOANeHHHX APABLIKOB HA
TOM OCHOBAHEH, Y10 PAHO HXN HO3XHO ONH MOryT NpH-
roxareesn. Ilopromy Mt m yrBepmjaeM, YTO BCAKHE HO-
ILITEE ONPOACIATR W 1I0JOKEHH® M CKOPOCTL PACRTPOHA
€ TOYHOCTHI0, NpepsnIalolgeil orpejeJeHNyI0 J6CATHIHYIO
Ano0B, HBARWTCH, N0 CYTH ZeXa, DONHITKAME OHHCATH
Hen3BECTHLIe HAM BO[UH, XOTH, Kak! 3T0O NH CTPAHHO,
OIpejeAeHEe NOAOKEHHA M CROPOCTH B OTAEILHOCTH
Bo3MOXRHO ¢ awboli crememsr0 TowHOCTH.

Co mpemenm mompaemms Teopme Ditmmreiima, nora3zas-
mreil, 9r0 O (U3RTECKEX BEXHIHEAX MOKHO TOBOPHTH
TOABRO B CBA3E C (PAaRTHYECKM WPOHSBOASITHMACH HM3Me-
penuamn, Mul upegssrdaiimo ocrepersemcn ymorpebaaTts
TePMHEHH, He HMelIIHe cMbicag. B sactmocTH, mox pac-
CTOSHEGM MBI DOHHMAROM pE3yALTAT OHPEJeJOHHLIX H3-
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MepRTeJRHEIX onepagmit, a He HOYro . PACILIHBIATOR,
BpOAe ,KOAMYECTBA HYCTOTH“ MeMRZy ABYMA TOURAME.
© HeGoALIIE® pPACCTOAHHH, ¢ KOTODHIMH HMEET JEJO
¢H3uKa ATOMA, BCOrjA BHILIBAJIE B PTOM OTHONMCHHH
H3BECTHBI® COMBONEA, NOCKOABKY YEA3ATH Toummlt merox
Bx EgMepenma Ontxo owemr Tpyaso. Ozmame zo mo-
€JeJHEr0 BpeMeHW PTOT NyEKT He Onlx OKoHYaTeALHO
BLIACHEH, TAK K3k B H3BOCTHLIX CIYTAAX Ka3AI0CH BO3-
MOKHEIM JOBECTH M3MEPEHMe BHYTPHARTOMEEIX pacCTOA-
mmit g0 xwoGofi crememm rTogmocrn. Toumo Tar e 06-
CTOAXO 2610 H C H3MepeHEaMH ckopoctH. OT BEEMamHA
JCROABSHYA TOABEO TOT (axT, 9T0 PTH ABA THUA M3MEpe-
HEff CBASAHLI APYr C ADYroM TaR, WI0 OAHOBpEMEHEOE
CYIIeCTBOBAHEE NOJOKEHHA B CKOPOCTH, BIIOAHE PEAALNO8
C MaRpOCRODHVECKOH TO4URM 3pelms, JesdeTCH HeBO3-
MORHEIM ¢ MEEpOCKONEIeckoft, MAaTHIOCKH IIPHHYHI
HEONPLLCACHHOCTH MOKHO EBLIDASHTD TAR: 6CIR ¢ ©CTh
EOODAWHATA, 8 p—cooTBeTcTymigalt Moment, T0 omubra
B H3MEDEHHH g, NOMHOMKeHHAS Ha& omubRy B HaMepemum
p, BCErar AA6T HPOH3BEJCHHS, N0 MOPAAKY BOAMTHHAL
cosuajaogee ¢ EpanToBoft nocroammol A.

Aromy upmapmay Jerxo xath ofgee ofocmosamue.
JonmycTaM, uTo MM onpejeaneM NOJOReHHE H CEOPOCTH
paesTporna. llora pJIGETPOR He PBCTymaeT BO B3AHMO-
XeficTeme ¢ ocrasbERIMA gacTAME BeexenHOH, MM 0 Hem
mngoro me smaeM. Toxsko pddextni, suispiBAGMEIE €ro
B3ammozelicramen ¢ wen-anbyas, Moryr 6urs Habxwxennt
H wsMepensi. B gamaoM axre maammozelicrsys npunmEmaer
yuaacrue gexurit mpamr. Hepexos me proro Esamra cy-
HIeCTRERHO MAMeHSOT YCIoBHA Habamiemus, Tak vuro
NOXyZ8eMiie HaMH CHOJCHHA Y&e B CaMbIii MomeHT uX
IOAYICHHA WO COOTBETCTBYIOT jeillcTBEHTEeIBLHOCTH.

PeAUOJOARNY, ITO AAK TOTHOIO ONpEeXeJCHHMA MECTO-
NOIOMEHER PACETPOHA MH EJIAJ6M €10 NOX CHABHO YBe-
anumpawigaii Mmxpocxon. J1g Toro urofm paerTpon
CTAX BEAUMLIM, OH JOXMEN paccedBaTh majgamguit or-
EyAa-70 cper. HamMensmee ROJHIECTBO PacCeAHHOrO
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csera pasHo OpuoMy xpanty. lIpm kamgzom akre pacces-
HEA PAGETPOH HOAYUAOT OT CBETA TOXYOK, CHAR KOTOPOrO
AAM HEM3BOCTHA,—MbI MOKEM. ONPeJeIETh TOALKO BEPO-
ATHOCT, Toayka ToHl mwmm mmoil cmasr, Taxwm obpasom,
CTPeMECH ONpeeAHTh NOAOKONHE DICKTPOHA, MbI BHIMY M-
AOHEI EaK-TO OTTOJEHYTh €f0 M TEM CAMBIM JHIUOTE
ce6a BOIMORHOCTH TOYHO ONpEJeAMTL €ro CROPOCT.
Omnabxa, moxyuawimancs UPN HSMEPEHHE CROPOCTH, 3a-
BHCHT, OYOBHXHO, OT cHJIE[ TOXuEa. Jamx Toro w9robm
cAeXaTh €6 BOZMOEHO MeHbMeH, HYWRHO NOAb3IOBATHCH
KBAHTAMH BOIMOXHO MeHmmedl pmepram, T. €. CBETOM
Bo3MOXH0 Goxpme#t xaxmmpr poxd. Ho veM Goasme gamaa
BOJHKI CBeTA, TeM MeHee TOYHO H3obpamenmme, xaBacuoe
maxpocsonom. Hmade rosops, mpm mepexoxe E Hoxee
AAMHSLIM BOSHAM YBeAHUHBANTCA pPasMephl ZHQpPayfwOH-
poit gapranm. Kak a yxe rosopma suime, B 9Opagosagyn
rakyoit amdpaxgHonrofi EapTHEEM ywacTsyeT. rpoMax-
HOe KOJAHYECTBO KBaHT, T4R YTO HANI pacceaumuiii XBAHT,
crexys 3akoHaM cJayualimocTm, mOmazaeT HA OXMM B3
aroMoB ceTdaThE, Jexayggeit Tam, rae xoxxmma Omaa 6m1
HAXOAMTHCA JH(panpgmomnas kaprasa. Orcwaa acHo:
yem Goinme pasmepsr amdpasymommoit raprmEbi, TeM
6oapme wWeONMpOJEIGHHOCTH B IOJOKGHHM RICKTPOHZ.
Moxytaerca mepaspemuman xuzesmma. Ecam mut saxorum
YTOYHATH MECTONOA0MOHEE® PIGKTPOER, TO CHOBA ZOJLEHLI
Oyxem mepefita k Godee KOpPOTEEM BoiRAM, KOTOpHIO
NpHASDT PIEKTPOHY Goabmme TOJUKE, W TEM CAMEBIM
MBl yBeAWYHM OIMORY B OIpEAEAOHHR ero CEOPOCTH.
Takas xe zHIeMMA UOJYINTCS, OCH, MKl 33XOTHM
YBHACTh PAGKTDOHH! BHYTPR aroma. Jas raxofk Tommof
paboror obbumnili cBer He rojATCs, TAX K8R AAHHA
BOABM ero Ooanmie, weM pasmepnr Beoro aroma. Ipmgerca
B3ATH 3HAYATOXBHO G0JE® KODOTEEE BOXHLI—PEHTIEHOB-
crae xyun. Mssecrno, uro pemrrenosckme ayum jelicTpy-
J0T HA QTOMB! HECEOJLRO paspymmTessHeM obpajom, rax
9T0 UPOANOYTHTOABHE® NOAbIOBATECA HMH B YMODOHHLIX
koamyecrsaX. Hemmennmas BOSMOMHAA , HOpyEa“—)TO,
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ouemzuo, oxuu Ksant. Ifocmorprm temepn, wro mpom-
aoilger, ecay GpochTh 0iuAE kBaHT ma atoM. lloka Keaur
e IMONAAeT HA PAGKTPOH, MbI, OYEBAAHO, H8 YBHAHM €ru.
Ilaxkoney, yaawa! Mut monaxum 8 geas. [ze ke piexTpon?
0, yxac! On seiaerex u3 arowa.

Jto me cayzailnoe mejopasyMenme, a CTAPATEABLHO
NOATOTOBACHHBI 3arosop: 3arosop, nMewown#k csoeii
Heabl0 noMemarh HA¥ ONPejeANTh TO, Yero He cyuge-
CTBYeT, T. €. MecTomoxoMkelne pierTpona B aroye. Ecan
6b1 A B3sa Go.gee JaAMMHBIE BONHBI, TO PAEKTPOH OCTAICH
6u1 Ha Mecre, mo 3aro mH3obpakenme ero NOIYIMIOCH
6ur wpeaenivalino pacranisuarhiv. Iak ToasK0 CBET ge-
ARETCA JOCTATOUNO TOHKHM, Cro KBAHT JeA2eTCA CINIMKOM
rpyoei u BmbmsseT paexTpoH w3 arowva.

Momuo' gate geasiii psy apyrux mpumepon proft ue-
ONpeAeJeHHOCTH, KOTOpRA, HecoMHeHHO, mweer ofbwec
suavenne. Yacraya, obaazaoman oxdonpeyenno oupese-
JeHHEIM MECTONoXoMennedM H olpeaciennofl cropocTrio,
Bo momer GpiTh ofHapykeua npocro moToMy, UTO ee Re
cymecrsyer. Xopomell narocrpajiueit x proMy noroxe-
HHIO MOKeT CAY:KHTh WIPeJHHIEPOBCKAA MoieJh Ia-
CTHQEI KAk rpynunl BoAd. Berme Mp1 BHjeanm, uro uenM
Gosee  ompefereHHLIM CTAHOBHTCH  MECTOMO.TOKEHHO
TPYRILI BOJXH, TeM MCHe® onpejeJemmnoll cTaHOBNTIA e
pueprusn (7acrora), u maobopor. OcuonHoe IoCTOMHETNO
reopau IlIpeammrepa saxziowaercs, mMO-MOEMY, IIMEHHO
B TOM, YTO OHA HE HAJOANET MATCPHATBHYW UACTHIY
OTCYTCTRYIOIUAMH B zeficTem e puocTa cBoftersavn. o n
ne CUATAI0 ITPEUUMI HeONPeALICNHOCTH CIACTRIEM Teo-
pan Mlpegnurepa. Jror  mpaupgan, mozobuo mpmuymmy
OTHOCHTOAbHOCTH, CBOAMTCA K OTRazy or omubounoro
JONYIUEHAA, KOTOPO® MLl BHKOTAA HE HWeeM OCHOBamiyil
aeaatn. Togno Tar- /e Kak 1O AHAIOrMA C MATEPAATLHLM
OReAHOM ML NpPHINChLIBaey aguIpy lecyygccToyIge M
AelicrpureasmocTy cnoficrea, mo amaJornmm ¢ Makpocko-
NHYECKHMA YACTHUAMH Mbi HAACJIHAU MHKPOCKOMHYECKHE
He BVieloUMH Peaibnoro cunicia arpnbyravm. ~
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Hzpareasctso YPCC

IIpeacrasnger BaM cBou JIyMiDHe KHMIH:

Podxcep Henpoys.

HOBBIN YM KOPOJIS.
0 KOMIIEIOTEPAX, MBIIIJIEHHH H 3aK0Nax dmamm.

MoHorpadua n3secTHoTo $M3NKa m MaTeMaTuka Pomkepa
[TeHpoy3a MOCBAILEHA HIYUEHHIO TTPOBICMB HCKYCCIBEHHOTO
MHTENIEKTA HA OCHOBE BCECTOPOHHET) AHATTN3A NOCTIDKERWIt
COBPEMEHHLX HayK. BO3MOXHO M MOAEIHpPORAHKE pasyma?
HTo6H HaliTH oTeeT Ha 3TOT BoMpoc, TleHpoys obeyxmaer
WIMPOYARTIMI KPYT siBIEHNii: AMrOPUTMH3ALMIO MaTeMATHYC
CKOMO MDbILUIEHHST, MAIIYIHBE THIOPHHIA, TEOPHIO CIIONKHOCTH,
TCOpeMy Teaesst, TenenopTauuIo MaTepHH, NapaioKchl KBaH-
TOBOW QU3HKU, DIITPOLHIO, POKICHUE BCEJICHHOM, YepHbIe
IIbIpbl, CTPOBHUC MO3ra U MHOTOE ApDYTOE.

KHuTa BLI3OBET HECOMHCHHBIY WHTEPCC KAK Y CIELMAIMCTOB, TaK H Y IIHPOKOTO KpyTa
yMTaTeNneH,

bpaiian Ipun
DJIETAHTHAA BCEJIEHHASA
CynepcTpynsl, CKpLIThie PA3MEPHOCTH H NIOHCKH OKOHYATEILAOH TeopHH

B [EHEHHE MOCHEQNICro nO/1ynekKa d)lllilrlKH 11POAOTKATH, OCHOBBIBASICH Ha OTKPBITHUAX
CBOMX TNPEIWECTBEHHWKOB, AOGHBATRCK Bee Bonee MOIHOI0 MOHUMAHUS NDAHLHNIOB
yerpoitcTna Muposnanus. M 80T Tenepb, CNycTst MHOTO JIET TIOCTC TOTO, KakK DitHIITe AR
ODLABUA O CBOEM TIOXOBC HA TIOMCXM eauHOM Teopuu, (U3IHKM CUNTRIOT, 4YTO OHM
CMOLTTH, HAKOHENY, BHPAGOTaTh TCOPHIO, CBAIBLIBAIOUIYIO BCE 3TH NPO3PEHNA B ¢AVHOE
LUEI0e — CAMHYIO TEOPMIO, XOIOpas B NMPWHIMMNC CMOCO6HA OOBACHUTL BCE ARNEHHS.
3r1a Teopwsi, meopua cynepcripyr, v SIRIAETCS TPEAMETOM RAHHOM KHUTH.

Teopust CynepcTpyH 3a6pachbIBAET O4CHK ITHPOKHUt HEBOI B MydHHR MHPO3ZaHMA. 310  F
oBmMpHas 1 NyGoKasa TEOPUst, OXBATHIBADINAS MHOMME BAXHCHINNC KOHUGNLMH, UIPa- |-«
I0LME LEHTPILHYIO POJIh B CORPEMEHHOM dnsuke. Ona 06LEIMHAET 3aKOHBI MAXpOMUDA @
H MHKPOMMpPA, JaKOHMI, JEHCTEME KOTOPBIX PACIIPOCTPaHAETCA B CAMBIC JAILHUC JanH |
KOCMWYCCKOTO TIPOCTPAHCTBA M HA MeRbYaiilTHE ACTMILAl MATCDUU; TIOITOMY pacckalatsh [ &8
006 3T0i TEQPUM MOXHO MO-Pa3HOMY. ARTOp RLIGPAN MOAXOR, KOTODhIK GasupyeTcs HA [ 455
3BOTIOUMM HALKX TIPEICTABNCHUM O MPOCTPAHCTBE U BPEMEHHM. PN
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yHuBepcuteta ApTypa
OpanHrtoHa (1882-1944)
npencTaBneHbl U3OpaHHbIE
MecTa U3 ero nekuun,
nanarawowme Guanyeckoe
coaepXxaHume Teopuun

OTHOCUTEJIbHOCTU N KBAHTOBOM
Teopun. bnectauwasa maHepa

¢ 6onbloON nlobperta-
TeNbHOCTbIO B NPUMEpPaXx;
nenaet KHUry LEeHHbIM
nocobuem ansa nepBo-
Ha4YanbHOro 03HaKOMEHUS

C 3TUMWN HEMNMPOCTbIMU

ONs NOHMMaHMSA pasgenammu
COBPEMEHHON DU3UNKN.
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