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JNlanetuH A.T1. JlokazaTenbCTBO CyLlecTBOBaHUA adupa.

Bcé nn oTHOCUTENbHO? ECAK CNyTHMK 3eMNM BpawaeTcsd OTHOCUTEIbHO 3eM/IN, TO NOYEMY reoCTaunoOHapHbIN
CNYTHMUK HE nagaeT. 3HauuT, BpalEeHMe YUYUTbIBAETCS HE OTHOCUTENIbHO 3eMan. OTHOCUTENTBbHO Yero Xe Toraa,
BpalleHne Npu3HaéTcsa TakoBbIM? ECNM reocTaunMOHapHbIA CNYTHUK HAaYHET ABUraTbCs OTHOCUTENBbHO 3eMin (OTCTaBaTb)
TO OH Ha4yHET nagaTtb. N yem 6biCcTpee oH ByaeT ABUraTbCS BOKPYr 3eM/iM, TEM CUbHee OH 6yaeT nagaTb. Bo3MoxeH nn
TaKoOM NapafoKC, ecnn BCE OTHOCUTENbHO? ECnn 3emMns u cnyTHUMK o61apatoT CBOMM COBCTBEHHbIM TATOTEHUMEM U
BpaLalTCcs OTHOCUTENBbHO APYr Apyra, TO 3TO 6b1s10 6bl HEBO3MOXHO. BOT 1 nony4daercs, 4To BpawaTebHOE ABUXEHUE
B KOCMOCE He OTHOCUTEesNbHO, a 6e3ycnoBHO. M CTaHOBUTCS OHO TaAKOBbIM TOJIbKO MO OTHOLIEHUIO K HEKOTOPOM
NPOCTPAHCTBEHHOM CcybCcTaHUMn. M TONbKO OTHOCUTENbLHO €€ BpalleHue BO BCENIEHHOW COOTBETCTBYET NMPOrHo3am
rPaBMTALMOHHOIO BAUSAHUSA. [paBUTaUMS KOCMUYECKMX OOBEKTOB HE SIBNSAETCS MX HEOTbEM/IMMbIM CBOWMCTBOM, a €CTb
pe3ynbTaT UX B3aMMOAENCTBUS, ONSATb Xe C HEKOTOPOW NMPOCTPaHCTBEHHOW, cMNoBon cybcTaHumen. bonee Bcero
COOTBETCTBYET TakoM Cyb6CTaHUMN M30TPOMHbIA NOTOK KOCMUYECKUX U3TYYEHUN - NTy4eBOM 3(pup, KOTOPbIN N ONMCaH
MHOIO.

Ecnu Bcé OTHOCUTEJNIbHO, TO MOXHO CYUTATb, YTO 3€MJIA CTOUT Ha MECTe, a BCE oCTajlbHOe KPYTUTCA BOKPYI 3€MJIN. B TakoMm cnydae

reocTauMoHapHbIN CNYTHUK TYT Xe cBanuicsa 6bl Ha 3emnto. OTCloAa BbIBOA, MOCKOSIbKY 3TOFO HE MPOUCXOAUT, TO He BCE& OTHOCUTE/IbHO, B YaCTHOCTH,
BpallaTesibHoe ABMXeHUE aBnseTcs 6e3yCcnioBHbIM U NposiBAsSeTcs 3Ta 6€3yC/IOBHOCTb B KOHKPETHOM BeINYnHeE LI,EHTp06e)KHOl7I CUNbl.

Jlanetun A.I1. 13. 06. 2007.

Teopua nyyesoro adpupa.
3dunp — N30TPONHBIM NOTOK YaCTUL, MaTepmn NOBbIX CKOPOCTEN N HAaNPaBAEHUA.
MaTepua — abCoNOTHO NNOTHOE HEYTo.

Yactuua apupa — abcontoTHO NAOTHAA maTepuna, co3dasas rpaBUTaLMIo, cama eto He obnagaeTt, notomy pbixnasn, becpopmeHHan, paccbinaeTca Ao
b6ecKkoHe4yHoCTU Braybb.

MpocTpaHCTBO — abCcoNtoTHAA NycToTa, eAUHCTBEHHaA HemaTepuanbHaa cybcTaHums.
JHeprua — KonnyecTBo ABUMKEHUA MaTePUU.

Macca — CBOHCTBO IPOTHBOACHCTBUS IBUKEHUIO CKBO3b ce0s1, 00pasyeMoe HEMPOHUIIAEMOCTHIO MAaTEPUHU 110 IPUYHHE €€ a0COTIOTHOM TIOTHOCTH.
BcenponuniiaeMocTh MPOCTpPaHCTBA MOJIHOCTBIO JIMILAET €T0 CBOWCTBA MACCHI.

NHepuma — CBOMCTBO NPOCTPAHCTBa, 6bITb HeENOABUXHbIM OTHOCUTENIBHO MaTepUn.

CKopocTh cBeTa mpeiebHa Al HaOMI0IeHUS] MaTepHUH, HO He BIUSET Ha BO3MOXKHOCTh €€ JTAIbHEHIIIEr0 YCKOPEHHs 110 MPUYUHE OTCYTCTBHS
JBIDKEHUSI OTHOCUTENBHO ITPOCTPAHCTBA.

CeeT - ny4y adumpa, NpoLeawnit CKBO3b IHEPTroBO3OYKAEHHYIO 30HY.
YépHaa abipa (4a) — CrycTok matepuu.

lpaBUTaLMOHHOE Nosie — aHoManua adupa, aPupHasa TeHb OT HEMNPOHULLAEMbIX CIYCTKOB MAaTEPUN. 3aBUCUT OT KOIMYECTBA MaTeEPUM U MOLLHOCTM
3dMpHOro NoToKa.

MarHuTHOE M 3/1eKTPOMarHMTHOE NoiA — aHoManusa 3pupa oT B3aMMOAENCTBUA C U3IyYeHMEM OOBbEKTA.
BewectBo — opbUTanbHOE 3HeproobpasoBaHMe U3 LIAPUKOB MaTEPUM.

LWapuk maTepum — obpasyeTca n3 CrycTka MaTepum B pesy/ibTaTe paBHOMEPHOro 06XKaTus ero, aGpMpom, B OTAMYUM OT YacTULbl adupa nmeet
TBEPAOCTb, GOPMY U rPaBUTALMOHHOE none.

Bpemsa — mepa ANUTeNbHOCTU ABUKEHUA MATEPUN.

LLIkana BpemMeHN — BUPTYya/IbHOE MOHATME, CYLLECTBYIOLLEE TO/IbKO B BOOBPaXKEHMUMN.

CyIIecTBYIOT TOJILKO J1Ba a0COJTIOTA, aOCOIIOTHAS MycToTa (IPOCTPAHCTBO) M abCOMIOTHAS IUIOTHOCTH (Matepus). O0a OHM BHE BPEMEHHU M MEPHI,
o0a ObuTH Bceraa U BCloy. M HEBO3MOXKHO WX HU YHHUTOXKUTh, HU U3MEHHUTH. KaxKIblil M3 HUX HE3aBHCUMBIN aHTUTION Apyroro. OuH pa3aencH,
JPYyroil BEYHO €IHH, PO3pavyeH — HEMPOHUIIAEM, HEBECOM — TSKEN, HU YTO M HeuTo. U He cymiecTByeT Ooiee HU4Ero, KpoMe MpOCTPaHCTBa U
MaTepuH, BCE OCTAIbHOE TPOUCXOINT U3 X coueTaHus. Bc€, 94To COAepKUT OT MX 000MX, HE a0COJIFOTHO U MMEET Hadajo CBOE M KOHEIl, CBOE BpeMs
1 Mepy cBor0. OHO MOXKET TOCTHYb aOCONIOTHON, O0KECTBEHHOW TApMOHHUH, HO HEBO3MOXKHO €My H30eKaTh W3MEHEeHUS. TOIhKO MPOCTPAHCTBO U
Marepusi HeM3MEHHBI. B ImycToM HeueMy JBHUTaThCs, B TIOJTHOM €CTh Y€MY, HO HeKyna. Her nBrrkeHwHs, HET HM BpEMEHH HU SHEPTHH, €CTh TOJIBKO
BEUHBII MMOKOH. OHO HE MOXKET IBUTATHCsI, HET IBM)KCHHUSI OTHOCUTENILHO ce0s1. Y OJIHOTO HET BPEMEHHU U HeT 3Hepruu. HaumHas ¢ gBounx
O,Z[HOpOI[HBIX, ITOSABJIACTCSA OBUXKCHUC, BpeMH nu 3HepI‘I/I$I. HyCTOC BCeraga €AUHO, HOTOMy BCeraa 663Bp€MeHHO, HCIIOABUXXHO, 663 BHGPFCTI/I‘IHO.
[TonHOE NEenmMMo, TOTOMY CO31aéT BIKEHHE, M BpeMsi. KomuecTBO MOJIHOTO YMHOKEHHOE Ha CKOPOCTh, €CTh dHeprus. CKOpOCTh BCETIa
OTHOCHUTECJIbHA 4€Tr0-TO, HOTOMy 148 3Hepr1/15{ TOXE BCEraa OTHOCUTCIIBHA 4YETroO-TO. I[BI/DKGHI/Ie HC UMCJIO CBOCTO HAa4Yaia, OHO 651.]10 BCeraa. EC.HI/I 6]:1
Koraga-To GBIJI MOMCHT HOHHOﬁ HCIIOABHUXXHOCTH, OH 6]:1)1 651 6€3BpeM€HHOﬁ BCYHOCTHIO, HOTOMy qTo BpeMH €CTb ITOCJIICAOBATCIbHOCTh ABUXKXCHUA.
JIBroxeHne oOpa3yeT BpeMs )KU3HH, J1a U caMy >KH3Hb. MaTtepus Bcerna o0bEMHA, 3TO 03HAYAET, UYTO MO OCSM BCEX HaIpaBJICHUH pazMep JT000ro
¢parmenTa marepuu Beerja Oonpiie Hyas. Ecnu pazmep, X0Ts Obl 10 OJJHOM OCH paBEH HYJIIO, TO U IO BCEM OCTAJIbHBIM OCSM OH TaK K€ paBeH HYJIIO.
Hcxonst u3 aTOr0 cnemyeT, MatemMatudeckast haHTasust O IByXMEPHOM MHUpE, TJIe TPEThE U3MEPEHUE PAaBHO HYIIO, HECOCTOsATeNbHA. PeanpHas
NEHCTBUTEILHOCTD BCET/Ia 00BEMHA M HE UMEET HYJIEBBIX DPa3MEpOB.

B3aumHoe TAroTeHue e MOKeT BO3HUKATH 10 IBYM IPUUKHAM, JINOO 3TO B3aUMHOE MPUTSKEHUE, TO0 MPHKUMaHKe, C)KUMaHUE TeJl BHEIIHUM
n3nmyyenueM. Kaxaoe teno co3maer BOKpYr cedst TeHb, Ille KOCMUYECKOe U3ITydeHHe MPOXOosiee CKBO3b HEro ocialiaeHo ero maccoi. PazHuia
MEX/Ty OCJIa0JICHHBIM JIaBJICHHEM M3ITy4eHUS MPOXO/ISIIEro CKBO3b TEJIO U JaBICHUEM H3ITYUYCHUS B CTOPOHY 3TOTO Teja co3aaet 3(pPeKxT nputsKeHus,
KOTOpPOTO MOXKET U He ObITh BOBce. B (u3nueckoil mpupoje cynecTByeT TOIbKO KOHTAKTHOE B3aUMOJICHCTBUE MaTepUH, HUKAKUX JIPYTHX BUOB
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B3aUMOJICHCTBHS MaTepuu HeT. Ecii 00BbeKT OKa3bIBaeT KaKoe-TO BIUSHHUE HA APYroi 00bEKT 0e3 KOHTAKTa, 3TO 03HAYAET, YTO CYIIECTBYET MaTepHs ,
KOTOpas BCE jk€ KOHTAKTUPYET, JIN0O mepecTaéT KOHTaKTUPOBATh 110 BUHE BIUSIONIET0 00bekTa. KOHTaKTHOE B3aMMOACHCTBUE OTIEIbHBIX
(parMeHTOB MaTepUH CIIOCOOHO OKa3bIBaTh TOJBKO OTTAJKUBarollee AekcTBue. Co3aaTh NPUTSKEHUE B IPUHIUIIE HEBO3MOXKHO. OObeTMHEHHbIE
MaTepHalbHbIe CTPYKTYPHI MOT'YT BO3HUKHYTB TOJIBKO MPH YK€ CYLIECTBYIOLIECH rpaBUTAIIMK U TOTOMY y4acTBOBAaTh B OOBSCHEHUH BOSHUKHOBEHUS
MEXaHW3Ma IPaBUTALMK HE UMEIOT NpaBa. HeBO3MOKHOCTD MOJIEN IPUTSKEHUS JIOTUYECKH OYEBUHA, KAK U €IMHCTBEHHO BO3MOXKHBIN BapHAHT
0OBSICHEHUS TPABUTALIMM CKUMAIOIIUM Bo3JeiicTBUEM 3¢hupa. OUeBUIHO CYIIECTBOBAHNE U3ITyUYEHUH y OOJIBIIMHCTBA KOCMUYECKUX OOBEKTOB.
Wznydenue, 3T0 MaTepualbHBINA IIOTOK OKOJIO CBETOBBIX CKOpocTel. Takoil moTok 00s3aH 061a1aTh 1aBJICHUEM 110 HAIPABJICHUIO IBUKCHUS.
COBOKYITHOCTB BCEX TTOTOKOB M3JIYYCHHUH U €CTh d(up.

ITpocTpaHCTBO - €IMHCTBEHHAs! OOBEKTHBHO CYILIECTBYIONIAs HE MaTepuanbHas cyocTanuus. OHO BEYHO, HEM3MEHHO U OeCKOHEeYHO Benuko. OHO
HUKOTJIa HE BO3HHUKAJIO, U HE Mcue3ano. HemaTepralbHOCTh MPOCTPAHCTBA MOCTOSIHHA, HUKAKWE MPeoOpa3oBaHusl, U3MEHEHHUs, B3aUMOICHCTBUS
MPOCTPAHCTBA HEBO3MOKHEI. OHO 3aIlIOJTHEHO PACTBOPEHHOM B HEM MaTepuei, KoTopasi criocoOHa BOMpasi 3HEPTUIO CTOJIKHOBEHMsI, 00pa30BhIBATh
BEIIIECTBO, BU3YaJIbHO 3aHMMAIOIIEEe 3HAUYUTEIHHO OONBIINNA 00BEM, YEM COCTABISIONIME €r0 YACTUYKU MaTepUu. BCenpoHHMIIaeMOoCTh MPOCTPAHCTBA
MTOJTHOCTBIO JIMIIIAET €0 CBOMCTBA MacChl. VICKpHUBIIEHHE CBETOBOTO JIyda SIBISIETCS CJIEICTBHEM MaTEPHAIBHOTO B3aUMOCHCTBUS MaTePUHU
HSHY‘{GHHﬁ. y HpOCTpaHCTBa HCT HU Bepxa, HHW HU34a, HU CTOpOH, HOTOMy J'IIOGOG TCJIO0, OTHOCUTCIIBHO HpOCTpaHCTBa, BCeraga HAaXOOUTCA B COCTOAHUN
MOKOs1. DTO CBOMCTBO MPOCTPAHCTBA MOPOXKIAET HHEPIUIO IBMKCHUS MATEPUH OTHOCUTEHHO APYTUX MaTepHATbHBIX 00BbEKTOB. [IpocTpancTBO
HEBO3MOKHO YHUUYTOXKUTH JIayke B BOOOpakeHuu. [IpocTpaHCTBO, 3TO TO, UTO OCTAETCSI TIOCIIC NCYE3HOBEHHS BCETO, €CITM OBl BOOOIIIE HUKOT[a HUYETO
HE CYILECTBOBAJIO, TO MPOCTPaHCTBO(IMycTOTa) BCe paBHO ObUTO. Ham 1aHO B3aMMOICHCTBOBAThH TOJIBKO C MAaTEpUEH HAXOIAIICHCS B HEM, HO HUKAK HE
¢ mpocTpaHCTBOM. [IpocTpaHCTBEHHBIE KOOPAWHATHI OTHOCSTCS K MaTEPHH, TUOO BUPTYaIbHBI, HO HUKAK HE CBS3aHBI C MPOCTpaHcTBOM. He MoxeT
GBITB JOBUXKCHUS OTHOCHUTCIIBHO HYCTOTI:I, J'IIOGOG JBUXKCHUEC BO3MOXKHO TOJIBKO OTHOCUTCIIBHO KaKOﬁ-TO MaTepI/II/I. HI/I‘-ITO 1 HEYTO. HI/I‘ITO, 9TO
MPOCTPAHCTBO, Macca HOJb, pa3Mep OECKOHEYHO BEJHK, M HEUTO, TO MaTepusi, pa3Mep 0ECKOHEYHO MaJjl, Macca 0ECKOHEYHO Benuka. UTo Obl He
co3maBaTh MH(PHUCCKUX 00pa3oB B (PH3UKE, BMECTO CJIOBA /MPOCTPaHCTBO/ UCIIONIB3YITE CIIOBO /TycTOTa/, 0HO KOHKPETHO OTOOpaKaeT CyTh
HpOCTpaHCTBa. HYCTOTa BpeMeHI/I, MHOI‘OMepHOCTb HYCTOTI:I, 3Hepr1/1${ HYCTOTI:I, I/ICKpI/IBJ'IeHI/Ie HyCTOTBI, cXKaTtue HYCTOTI:I, napanneanaﬂ HYCTOTa,
MOJISIPU3AIUS MYCTOTHI, aOCYPIHOCTh ATUX TOHATUIN Cpa3y CTAaHOBUTCS OYeBUAHOW. . Bce omumcanus bora, abCOMIOTHO WAEHTUYHBI CBOMCTBAM
MPOCTPAHCTBA.

BpaluaTenbHoe ABUXKEHWE eCTb CyTb BCEro cywero. Ho BpawaTbCa OTHOCUTENbHO NPOCTPAHCTBA HEBO3MOXHO, BPALLLAtOCh A UM MPOCTPAHCTBO
KPY}WUT BO3/1€ MEHSA, Hepa3peLnMbIi BONPOC, ecn bbl He 3¢up. IPUpHbIE Ny4yn NPAMOSMHENHO UCXOAAT U3 TOYEK KATAKIN3MOB, GUKCUPYSA
NPOHM3bIBAEMOE NPOCTPAHCTBO. OTHOCUTENIbHO NHUIM 3PUPHBIX NOTOKOB Mbl 06peTaem BO3MOXKHOCTb BPaLLaTbCA, UK CTOATb. dPup dukcupyet
NPOCTPAHCTBO MMUPO34aHWUA, MPMBA3bIBAA €r0 K TOYKAM KaTaK/M3MOB (TOYKaM CTO/IKHOBEHMA YEPHBIX AbIp). Idup 3a4aET opueHTaLmIo
KOCMUYEeCKMM 0b6beKTam. Mo 3ToM NpUYMHE OTCYTCTBYIOT BpaLLatoLLMeca MHEPLMOHHbIe cucTembl. JTtobaa yactmua obpeTaeT XxapaKTepPUCTUKY, He
YCNOBHYO, @ KOHKPETHYHO, MOTOMY YTO TOYHO ONpeaenAeTcs cTeneHb eé BpaweHMA OTHOCUTEIbHO INHUM 3duMpa. MmeHHO BpaleHue
OTHOCUTENbHO 3dMpa cO34aET NONAPHOCTb YACTUL, NPU 3HAYNTESIBHOM CMIMHE NMPOHULAEMOCTb B 9KBAaTOPMA/IbHOM NNOCKOCTU XY¥Ke, YEM B
NONAPHbIX HAaNPaBAEHMUAX.

Marepusi.

Kak u npocTpaHCTBO, TOKE HUKOT/1a HE 00pa30BbIBAIACh U HE MCYE3alla, a TOJIBKO JIMIIb, TO COOMpaNIach B CTYCTKH, TO pa3jeranachk, BOOpaB
SHEPIUI0 CTONKHOBEeHMA. [0 mpuyrHE HEBO3MOKHOCTH CHII MIPUTSDKEHHS], a0COIIOTHO IUIOTHASI MaTepHsi CBOOOIHO pa3BaIMBAETCsl, pacChIIaeTcs,
pacTBopsieTcs 10 OECKOHEUHOCTH BIUIyOb OT MaJeHIero B3auMOAECHCTBUSA. AOCOMIOTHAS INIOTHOCTh HE SIBJISIETCS TBEPJOCTHIO. DTO TE YACTHULIBI,
KOTOpPBIE 00pa3yloT rPaBUTAIIMIO, IIOTOMY JUISI HUX CAMUX TpaBUTAIUs He cymiecTByeT. OHu amopdHbI 1 6echopmenHbl. CitydaiiHO 00pa30BaBIIHECS
CTYCTKU MaTEpHH, JIOCTaTOYHOT'O pa3Mepa JJsl paBHOMEPHOro o0xartus 3(pUpHBIMHU MOTOKaMH, 00peTatoT popMy I1apa U CO3/1al0T BOKPYT ce0sl TEHb
3TUX IOTOKOB, YTO U €CTh I'PaBUTALIMOHHOE NoJIe. PazMep nepBUUHO 00Pa3yIOIIMXCSl APUKOB 3aBUCUT OT CKOPOCTH U IJIOTHOCTH MIOTOKOB
pacTBOpEHHON MaTepuu. YeM BBbIIIe CKOPOCTh U TNIOTHOCTD, TEM MEHbIIIE pazMep 00pa3yromuxcsi TBEPAbIX MapuKkoB. OUeBUAHO, YTO pa3Mep HX
CTOJIb MaJl YTO OTEPSB OPOUTATIEHOE ABM)KEHHE OHHM CTAHOBATCS HEe 0OHapyuBaeMbIMH. C03/1aeTCsl BUIMMOCTH IIEPEeX0/1a SHEPTHH B BEIIECTBO, 100
BEIIECTBA B DHEPIHUIO. B efcTBUTENBHOCTH 7K€ IPOMCXOJUT TOJIBKO Nepeada KOJMYECTBa ABMXKEHHUS OT OAHUX MaTepHaIbHBIX 0OBEKTOB K JIPYTUM,
KOJINYECTBO MaTepUH IIPHU ATOM MOCTOSSHHO. BHyTpeHHee IBHKeHHE B IUIOTHON MaTepuu HEBO3MOXKHO. KonmyecTBo MaTepuu BO BCEIIEHHON
O0eckoHeuHOo. CaMbIM yJauHbIM IEMOHCTPALIMOHHBIM 00pa30M MAaTEpUH SIBJIETCS BOJA, €CJIM paccMaTpuBaTh €€ Ha ObITOBOM ypoBHE. OHa MJIOTHaH,
Hec)KuMaeMasi, Ho Msrkas, 6ecopmMeHHas 1 0e3pa3mMepHasi, JIErKO pa3beAMHAETCS U BHOBb OOBEMHSETCS B €IMHBIA MOHONIUT. [110THOCTS,
B3aMMOHEIIPOHUIIAEMOCTh MaTEepUH NPUIAET €if CBOWCTBO MAcCChl, KOTOpasi MPOSBIISIETCS TOJIBKO MPH MOMBITKAX B3aMMOIPOHUKHOBEHHUSL.

[Ipensnarato HaBcera NOKOHYUTH C HEONPEIEIEHHOCTBIO MTOHATUN BEIIECTBO U MAaTEPUsI U OT HBIHE BEJIMYATh MAaTEPUEH TOJIBKO TO, YTO HE UMEET
BHYTPEHHETO IyCTOTO MPOCTPAHCTBA, BHYTPEHHETO JBUKEHUSI, BHYTPEHHEH SHEPIUH, TO €CTh aOCOIIOTHO MJIOTHBIE (pparMeHThl Matepuu. Toraa
BEIIIECTBOM, CIIEIyeT Ha3bIBaTh SHEProoOpa30BaHUs, COCTOSIINE U3 HIAPUKOB, 00pa30BaHHBIX A3PUPOM U3 MaTepuu. Marepus B J000M KOJIHYECTBE

HE UMEET BHYTpEeHHEN dHeprun. Popmyna E= MC? OTHOCHTCS TOJIBKO K BEIIECTBY. Marepusi He MOXKET YMCHBIIUThCSI B 00bEMe (HecKrMaema),
BELIECTBO UMEET 3HAYUTENIbHbIE MMYCTOThHI U TOTOMY MOKET YMEHBIIAThCS B 00bEME. Y IeTbHBIN BeC MaTepr MaKCUMaJleH U MOCTOSHEH, Y BEIlIeCTBa
OH BCEr/la MEHBIIIE YEM y MaTEPUH, U 3aBUCUT OT IJIOTHOCTH COAEPKAHUS MATEPUHU B JAHHOM BEILIECTBE. 3a UCKJIIOYEHUEM YEPHBIX JbIP, BECh HaIl
MHUpP COCTOUT M3 BELIECTBA, BEIIECTBO COCTOUT U3 MaTepuu. UEpHBIEC NBIPBI, 3TO CT'YCTKU 3HAYUTEIBHOIO KOJIMYECTBA MATEPUH. Opna u Ta xe
MaTepus MOKET IPeoOpa30BhIBATHCS B pa3inyHbIC BellecTBa. JIoOble BelecTBa COCTOST U3 OTHOPOAHON MaTepuu, HO TIyOHuHa CTPYKTYpHU3aI[IU
BEIIIECTBA MOXKET ObITh pa3nnyHa. Yem riry0xe CTPYKTYpHUpPOBAHO BEIIECTBO, TEM OOJIBIIE OHO COJEPKUT SHEpruu. [ TyOMHA CTPYKTypH3aIHH
TOBOPHUT O TOM, Ha CKOJIBKO MOPSAIKOB BIIyOb BELIECTBO COCTOUT M3 BelecTBa. [locneqHuii mopsoK BemiecTBa COCTOUT U3 MaTtepuu. Temmeparypa
BEIIIECTBA MOXET MPHHAICKATh PA3THYHBIM YPOBHSIM CTPYKTypH3anuu. Yaie Bcero Mbl uMeeM Jielto ¢ (rpy0oii Matepuei) 3To MepBblil ypOBEHb
CTPYKTypH3aliu BemlecTBa. [lna3ma BeriecTBa NIepBOro ypoBHs, 3TO OOBIYHBIM OroHsb. [11a3ma BemiecTBa BTOPOro YpOBHS CTPYKTYpH3aIMU HE
OKa3bIBAET TEMIIEPATYPHOI'O BIMSIHUS HA BEIIECTBO [IEPBOTIO YPOBHA CTPYKTYPU3ALMH U IOTOMY BOCIIPUHUMAETCS KaK XOJIOIHbBIN OrOHb. BapuaHThI
Pa3IMYHBIX TEMIIEPATyp Pa3IMYHBIX YPOBHEU CTPYKTYPHU3AIMHU BEIIECTBA CO3JAI0T OOraTeiIyto raMMy CBOMCTB Iu1a3mbl. JIroObie mpeobpa3oBanus
BEIIIECTBA HE U3MEHAIOT €ro MaTepuanbHoil cymHocTy. Jlto6as yactuia, B 11000M COCTOSHUU 00naaeT maccoil. He cymiectByer uacTuil He
oOnanaromux Maccoi. EcTp yacTuirel, Maccy KOTOPBIX Mbl CIOCOOHBI OOHAPYKHUBATh TOJBKO TOT/Ia, KOT/Ia OHU UMEIOT OTPOMHYIO CKOPOCTb, HO
CKa3aTh YTO UX Macca IOKOs paBHA HYJIIO MOXKET TOJIBKO TOT, KTO HE 3HAET, YTO YMHOXKEHHE Ha HOJIb Ja€T HOJMb. KoauuecTBO NBMKEHUS PAaBHO
YMHOKEHHUIO MacChl IIOKOSI HA CKOPOCTh, TOTOMY, HUKaKasi CKOPOCTh HE Ipujaia Obl KOJMYECTBA JBMXKEHUS TOMY, UTO HE MMEET MAacChl MOKOSI.
HyneBoii Maccoii 0651aaet ToJIbKO OfHA €IUHCTBEHHAs! CyOCTaHILIUs — IPOCTPAHCTBO, HO OHO HE MaTepHAalIbHO, U IIOTOMY HE UMeeT Macchl. Bcé
OCTaJIbHOE, COCTOSIIEE U3 MAaTEPUH, BILIOTH 10 CBATOrO Iyxa, UMEET Maccy.  Marepus CTpyKTypupyeTCsl B BELIECTBO OTJIONIAs SHEPTHIO,
BELIECTBO, BBIJIEINB BCIO SHEPTHUIO, yTpAauMBaeT CBOMCTBA BemecTBa. OIHO U TO )K€ KOJIHMYECTBO MaTEPUH MOKET 00Pa30BbIBATh PAIUKAIBLHO
Pa3IUYHBIN BUIUMBIH, ONIYIIaeMbIid 00hEM BEIIECTBA, B 3aBUCHUMOCTH OT SHEPrOHACHIIIEHOCTH. KOHEYHO e CyMMapHBIi 00bEM MaTepuun
OJIMHAKOB, HO HA0I0aeMblii 00BbEM 00pa30BaHHOTO BEIIECTBA MOXKET CUIIBHO PA3HUTHCSA. DHEPTHs, IO CYTH, CO3/IaeT )KUBOE BEIIECTBO. /(Be
TUTAHTCKUX CMEPTH MOPOKIAIOT )KU3Hb, TO CTOJIKHOBEHHE JABYX 4YepHBIX JbIp. CTpoeHMe BelecTBa OMHAKOBO U B MUKPO, U B MAaKkpoO, U B HAIlIEM
Mupe. AHaJorus a0COMIOTHA. M3ydnB OKPYKaIOIIMI KOCMOC MOXHO OIPEIENIUTh, B COCTaB KAaKOTO aToMa BXOJUT Hallla IUIAHETa, YaCThIo KaKon
MOJICKYJIBI SIBIISICTCSI 3TOT aToM. JIJIsl M3ydeHUs CTpOSHHsI MUKPOMHUpPA HaJI0 CMOTPETh B Teneckorl. 1 Hao60poT, 4To ObI MOTYyYUTh IPEACTABICHUE O
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CTPOECHUHU MAaKpPO KOCMOCA HaJI0 CMOTPETh B MUKPOCKOM. TOJIBKO TaK MOYXKHO Pa3risiieTh CTPYKTYPY BCEJICHHOM cO CTOpoHbI. JIMHEeWHO TyueBas
CTpYKTypa 3¢upa oOpasyer cheprudecKkyro CTPYKTYpy BEIIECTBA, YTO SBISETCS TAPMOHHUYECKUM KIIFOUOM 00pa30BaHUS KU3HH.

YckopuTenu 4acTull MO3BOJISIOT CO3AaBaTh KaTaKJIM3Mbl B MUKPO MHpE, T0JJ0OHbIE TOMY, KOTOPbIH co3nan Hal Mup. [Ipu cronkHoBeHUM
COpa3MEepHBIX IUIOTHBIX (PPAarMEHTOB C OYEHb OOJBIION pa3HUIICH BEKTOpPAa CKOPOCTH BCS Macca MaTepuu pacmbuisercs. Pasmep gparmeHToB
yYMEHbIIAeTCsl Ha MopsiIoK, (1 mopsaoKk MpHOIU3UTEILHO PAaBEH OTHOIIEHHEO MAcChl COJIHIA K Macce sifjpa aToMa) CO3/1aeTcsi HOBBIH, 00JIee TOHKHIA
MHKpPO MHUP, MaTepus CTpyKTypupyercs (epeXxoauT B BEIIECTBO) HA OMH MM HECKOJILKO MOPSAAKOB BriyOb. CKOPOCTB MPOIECCOB € KAXKIBIM
MOPSIKOM YIIyOJICHHS yBEIMUUBACTCs Ha MopsaaokK. ( BpeMeHHOI mopsAa0k MpUOIU3UTEIbHO paBEH OTHOIICHUIO HAIIIETO 36MHOTO I'0Jla K BpEMEHHU
OJTHOTO 000POTa IEKTPOHA) DTO MOXKET MO3BOJIUTH OTCIICAUTh MOJHBIA IUKJ YBOJIOIUN MUPOB, OT 00pa30BaHus J0 yracaHusl U HCUE3HOBEHHUS, 3a
OYCHb KOPOTKHUH MPOMEKYTOK BPEMEHH, €CJIA YMYJIPUTHCS KaK 3TO OTCIEKHUBaTh. [ co3manus ke ycinoBuit popmupoBanus (ua) TpeOyeTcs nHas
YCTaHOBKA, KOTOpasi HE BITOHSET SHEPTUIO B MUKPO MHp, @ Ha 000pOT 3a0HUpaeT SHEPTUI0 MUKPO MUpa. UepHBIE ABIPHI YCKOPEHHO 00pa3yroTCs B
SJIEPHOM PEAKTOPE, U MOIIHOCTh YCKOPHUTENS TYT HE MPHU YEM.

N3ydeHnre MUKpPO MHpa MPOUCXOIUIIO C OHO3HAYHOW YBEPEHHOCTHIO B TOM, UTO YCKOPEHHBIC YaCTHUIIbI OyIyT pa30uBaTh, MK pa30MBaThCS CaMu Ha
cymiectBytonue pparmentsl. [louemy Obliia 0TOpOIIIEHA, MIIM HE BO3HUKJIIA BOBCE BEPCHSI, UTO B PE3yJIbTaTe B3aUMOJICHCTBUS MOTYT BO3HUKHYTb,
POIUTHLCS HOBBIE, HE CYIIECTBOBABLINE paHee YacTullbl? Merana nHepuus MpliuieHus . [I[puBbIuka, €clii 4TO-TO pa3BaIUIIOCh, TO TOJIBKO Ha T€ YaCTH
13 KOTOPBIX cOCTOs10. HO MpH cBepX 3HEPTeTUYHBIX B3aUMOJICHCTBHUSAX BEIIECTBA, M3 HE OOHAPYKUBAEMBIX YACTUYEK MATEPUU BO3HUKAIOT HOBHIE
SHEProoOpa3OBaHUs C COBEPIICHHO HOBBIMH CBOMCTBaMHU. M 3TO HE 03HAYaeT YTO 3TH SHEProoOpa3zoBaHMsl BXOAMIU B COCTAB B3aUMOIEHCTBYIOIINX
00BEKTOB. B cocTaB BXoauia TOJNBKO MaTepus U3 KOTOPOil 00pa3oBaioch HOBOE BEIIECTBO. EcCiy sHEprus CTOJIKHOBEHHS 3HAUUTENILHO MPEBHIIIACT
MOIIb €CTECTBEHHOT0 3(pupHOTO oHa, TO 00pa3yeTcs BELIECTBO, CTPYKTYpa U ()parMEeHThl KOTOPOTO 3HAUYUTENILHO MEHbIIE ()parMeHTOB 3upa.
B03MOXHO 3TO TOJIEKO MOTOMY, UTO MPHU CTOJIKHOBEHUH HECKOIBKUX O0OBEKTOB MPOUCXOAUT 00pa3oBaHKe O0jIee TOHKOTO JJOKAIbHOIO MUKPO-3¢upa.
Bpewms ero cymiectBoBaHust OyJeT ONpeAessTh BpeMsl CyIIECTBOBAaHHS BOSHUKIIUX HOBBIX BEIIECTB, IOTOMY YTO €CTECTBEHHBIN 3(hUp CIUIIKOM Irpyd
JUIS HUX, U HECTIOCOOEH CTa0MIIN3UPOBATh UX CYIIECTBOBAHHE.

Mup umeeT ycTpoicTBO 00BEMHOTO (DpakTaia, 60JIbIIIEe COCTOUT U3 TAKUX YK€ MEHBIINX CTPYKTYp. Dopmyiy 3Toro (ppakrana 3amaét r¢up.

Y CKOpPUTENH TO3BOJISIIOT HE 3arITHYTh B MUKPO MHp, a CO3/1aBaTh COBEPIICHHO HOBbIE MUKPO MUpbL. Co3naHue 0ojiee MOITHBIX YCKOpPHUTEIEH
MO3BOJIUT CO3/aBaTh ellé 0ojiee TOHKKE, TOPa3a0 IIy0ke CTPYKTYpUpoBaHHbIE MUpBI. Ha yckopuTesne BO3MOXKHO MOJTy4eHUE UCKYCCTBEHHOM
[IapOBOM MOJTHUH. He MCKITI0YeHO, 9TO HAaC UCMONB3YIOT B TEMHYIO, BEIHYXK/Iast CO37aBaTh YCKOPUTEIH, T€ TOHKHE CYITHOCTH, KOTOPBHIM
MPUHAJICKUAT BJIACTh HA 3eMJie, sl COOCTBEHHBIX, HEBEOMBIX HaM, Hyk1. Komnmaiizep cnocoOeH TOIbKO CO3/1aBaTh BEICOKOIHEPTETHIECKOE
BEIIECTBO, KOTOPOE HEYCTOMYMBO B OOBIYHBIX YCIOBUSX 1 MOMEHTAILHO PACIaAaeTcs. ITO MO3BOJISIET U3Y4aTh BEIIECTBA, KOTOPHIE CYIIECTBOBAIN OB
B YCIIOBUSIX OoJiee MOIIHOTO dupa. Ho 0OHapyXUTh TPUUMHY TPABUTAIIMU ITH MCCIEAOBAHUS HUKAK HE CIIOCOOCTBYIOT. Te IMBUIHM3AIUH, KOTOPHIE
BO3HUKAIOT MPU UCKYCCTBEHHOM SHEPrOHACHIIIEHUH MUKPO MUpPA, CBOMM CYLIECTBOBAHHEM OO0S3aHbI CO3JaTeNsIM YCKOPUTENEH, HO KaK UM
0TOJIAroJapUTh UX, TOJBKO YTO MOMOJUTHCS 3a HUX. (S ckasan Bel O0rH), HaMEK XPUCTA HA HAIIy BO3MOXKHOCTh CO3/IaBaTh HOBBIC MHPBHI.
Paznenenue MUpoB MO pa3Mepy MPEoOINMO, HO Pa3/ieIeHUe 10 CKOPOCTH JKU3HU, CaMOe CTPOroe; B MUKPO MHpE BeKa, y HaC MUJIM CeKyHAbl. EcTb
BEPOATHOCTb, YTO KHU3Hb IIPU KaTacTpodax COXpaHseTcs B MUKPO MUPE U B MOCIEACTBUH MEPEXOIUT U3 MUKPO MHpa B Oombiinii. MoxHO npoBecTH
HKCIEPUMEHT; B 3allasHHON CTEKIISTHHONH EMKOCTH MMOMECTHTh BOAHBIM pacTBOp OHOCPEbl C HAOOPOM HEe TOKCHUYHBIX 3JIEMEHTOB, IPOBECTU
KECTOUYAMIITYIO MACTEPU3AIIHIO, C TIOJTHOM rapaHTHEe OTCYTCTBHUS B EMKOCTH YE€T0-TO KUBOTO U IOMECTHTh B KAKOM-HHOY/Ib My3€e, YBepeH, JIeT Yepe3
5,10,15, Tam pOsSBUTCS MPUCYTCTBUE KU3HU. Y B3POCIBIX (PH3UKOB CUNTACTCSA XOPOIIUM TOHOM IIOCMEHMBATHCS HaJl (IETCKOM) TEOPHEH )KU3HH B
MUKPO MHpE, Jiydliie Obl 33yMalliCh, IOYEMY BCEM JETSIM MPUXOIUT B TOJOBY 3Ta ujes. [la u B3poCIbIMU B HAIIIE BPEMS HA3bIBAIOTCS TE€ KE TypHBIC
JIeTH, IPOCTO HEKOMY YK€ HaJpaTh UM yiid. [lo npuunHe moiaHOro HeBeXeCTBa B BONPOCAX MUTAHUS U (PU3UUECKON KYJIbTYpbI, Mbl HE YCIIEBaeM
MOB3POCIIETh, CUJIbI TOKUIAIOT HAC TOPA3/10 paHblIIe.

ApKuniA Nnpmep MHEPTHOCTM YeNOBEYECKOTO MbILL/IEHUA; PeaKTUBHbIe ABUraTeNn, MpUMeHAeMble B KOCMoce. B 3eMHbIX ycnoBMAX NOCTOAHHOIO
BO34eNCTBMUA rpaBuTaLmm Ana nonéta tpebyeTca NOCTOAHHAA, PaBHOMEPHAA TAra ABUraTens, Ho B KOCMOCe, B YCI0OBMAX HEBECOMOCTU HU YTO
HWKyAa He ynageT, KaKoW CMbIC/A UCMONb30BaThb CIOXKHBIN MO BCEM NapaMeTpam peaKkTUBHbIN ABUraTenb NOCTOAHHON paBHOMepHOM TArn?! Beap
TaM A0CTaTOYHO, MMMNY/AbCHOTO, B3PbIBHOTO ABUraTend. Bapbis apdekTMBHEEe ropeHms, yCTPOMCTBO Ha NOPAAOK npoLie U HaaéxHee. OBblYHbIV
MUCTONIET C XONIOCTbIM MAaTPOHOM, MOXHO BECb NMAaTPOH CAEeNaTb ropoYMnMm, YTO 6 OH Cropan Npu B3pbiBe LLE/IMKOM, TOrAa HeT npobnem ¢
nepesapaakoin. M TouHee ncnonb3oBaTb KaMBpPOBaHHbIE MMMY/bCbI, CTPenal cebe CTONbKO, CKONbKO HafZo. Ho HeT, No MHepuun genaem Kak ana
3€MHbIX YC/I0BUN.

(TepmongepHan peakuma) ewwé 6onee HamBHAA MHEPTHOCTb MbICAW. HarpeBaem bymary u oHa 3aropaeTca. A 4TO He 3aropaeTcs, HarpeTb
nocunbHee, U 3aroputca. HeT, He CyliecTBYeT HUKAKOro TepMoAAepHOro cnuHTesa. BogopoaHasa 6omba B3pbiBaeTCA NOTOMY, YTO B3PbIB aTOMHOW
60Mbbl HapyLaeT PpaBHOMEPHOCTb 3GUPHOTO AABNEHUA, U YIKe, KaK CNeACTBME 3TOro paspyllaeTcs BELLEeCTBO C BblAeNEeHMEM 3HEePrnn, BO3HUKAeT
BbICOKaA TemnepaTypa. A HarpeBaTb BELLECTBO, A3 FPeiTe - neperpemnTe, OHO C YA0BO/IbCTBUEM NOTPEETCA, HO CBOK SHEPTUIO COXPAHMT.

O¢up

W30TponHble NOTOKM paCTBOPEHHON B MPOCTPAHCTBE MAaTEPUH, MUYAIIIMECS CO BCEX CTOPOH, B JIFOOYIO TOUKY IIPOCTPAHCTBA C OTPOMHBIMHU CKOPOCTSIMU
cocTaBisitoT 3up. CpeaHsst CKOpoCTh 3(PUPHBIX TOTOKOB ONPEIEISIET CKOPOCTh CBeTa. Bech CeKTp CBOWCTB BeIlecTBa MOpoxaeH 3¢upom. bes
sa¢upa Marepus o01aJaeT TONbKO HHEPIHEH, ITIOTHOCTHIO U HEMPOHULIAEMOCThI0. ToNbKO 3¢hup npumaer eit TBep1ocTsb, GopMy, TpaBUTALUIO U
JIEKTPOMAarHeTH3M. D(pup akTUBHO y4acTBYET BO BCEX Ciydasix sHeprooOMeHa. KocMuueckue KaTakIn3Mbl IOCTOSHHO HOMOJHSIOT 3()UPHbIE
IIOTOKH. ECTb BEPOATHOCTb, YTO 3GUPHOE M3/Ty4eHNe BO3HUKAET He TO/IbKO NPU CTONKHOBEHUAX Y4/, HO M B NpoLiecce nepexoAa SHeproHacblLLeHoro
BelecTea B 06e34BUKEHHYIO MaTepPUIO, KOTOPbIN MPOMCXOAUT Ha MOBEPXHOCTU YA, B aTom cayyae ncToyHMKamm adupa byayt Bce conHLA U
nnaHeTbl. OOHapy)XeHHbIE CBOMCTBA IPOCTPAHCTBA, 110 CYTH, €CTh CBOMCTBA 3¢pupa. CaMo IPOCTPaHCTBO UMEET TOJILKO a0COIIOTHYIO IPO3PavyHOCTb,
U OTCYTCTBHE CTOPOH. Bce ocTanbpHbIe CBOMCTBA cO31aHbl 3UPOM. D(HUp MOCTOSHHO CO3MAET BEUIECTBO M3 YACTULl MATEPUH, 3TO CTAHOBUTCS XOPOILIO
3aMETHO IpH NOMBITKE CO3JaHMs BakyyMa. BceoOlee oTrankuBarolee 1aBjaeHrue MOPOXKIAEeT JaBIEHUE B CTOPOHY OOJIBIINX Macc MaTepHH, YTO MbI
Ha3bIBAE€M IPABUTAIIMOHHBIM 1OJIeM. Bc€ 00xoauTcs 6e3 mpUTsHKeHus, T0CTaTOYHO OJJHOTO OTTaIKMBaHUsA. Bcé 00pa3oBaHO CHKMMAIOIIMM
Bo3zelicTBUEeM d¢upa. JlaBneHue 3¢upa B pa3InUHbIX HAIIPABICHUAX MOXKET CHIIBHO Pa3nvaThesi, HO OOHAPYXHUTh 3TO MPAKTUUYECKH HEBO3MOXKHO.
Korna Bcé cymiee umeeT oauH 001U U3bsH, BCE BOCIIPUHUMAETCS KaK POBHOE M MPABWIIBHOE. OTaJOHA MPaBUJIBHOCTH ()OPMBI MATEPUU HE MOKET
CYILIECTBOBATH, BCS MaTepHsi OTHOPOIHA, U O€30TOBOPOYHO MOBHHYETCS (hopMupyromemMy Bo3aeicTBuIo 3gupa. Hairy KpuBU3HY MU IPaBUILHOCTH HE
C YEM CPaBHUTh, MOKHO TOJIBKO IIPEJIOJIAraTh, 10 Kakoil ocu Mbl 00Jiee CIUIIOCHYTHI WM BBITAHYTHl. OOBEKThI BECbMa yIalEHHBIX 00JIacTed KocMoca,
Jla’Ke eClIi OHM OyyT UMETh (JOPMY CHIIBHO CILTIOCHYTBIX JUIMIICOMAOB U3 32 HEOJAHOPOIHOCTHU 3(PUPHOTO NaBIEHUS B CBOEH 30HE, MbI OyJieM
HaOII0AaTh KaK abCOIOTHO MpaBUIIbHBIE APl DPup GopMHUpPYyeT U MaTEPUIO, U €€ MPOCTPAHCTBEHHOE PACIIOI0KEHNE, CBETOBbIE Y4l MPUHUMAIOT
MECTHBIE 3(PUPHBIE KOPPEKTUPOBKH. MOKHO MPENNOIOKHUTH, YTO B COCTAB 3(hHpa BXOAAT UHbIE MUPBI, MUAILIMECS] CKBO3b HAC C TMIIEP CBETOBBIMHU
CKOPOCTSIMH, a MBI SIBJIIEMCS 4acThio uX 3¢upa. Ho TyT HeyBsi3Ka C IPOHUIIAEMOCTBIO YJI, OHU a0COIIOTHO HE MpoHUIaeMsbl. [1omHbIH Xaoc 3pupHBIX
MIOTOKOB CO3/3a€T PaBHOMEPHOE JIaBJICHUE CO BCEX CTOPOH, YTO MOPOXKIAET IapooOpa3Hyio GopMy BcexX (parMEeHTOB BEIIECTBA, 3TO KIIOY TAPMOHHUH
MHUPO3JaHHUS. CymiectBoBaHME d(pupa SIBISETCS JTOCTaTOYHBIM YCIOBUEM BO3HUKHOBEHUS KU3HH.
Co3nanue mapooOpa3HOCTH B CTPYKTYpE BCeW MaTepHH, IJIAHETaPHO-CUCTEMHON ()OPMBI CTPOSHHSI BEIIECTBA, TPAaBUTALIMOHHOTO U MAarHUTHOTO U
3JIEKTPOMAarHUTHOI'O B3aUMOJICHCTBHS Ha BCEX YPOBHSX, BCE 3TO 00pa3yeTcs paBHOMEPHBIM JaBlIeHUEM d(HUpa U B pe3ybTaTe OPOXKIaeT BCe
MHOTr000pasue Ku3HU. BHYTpeHHsIsl SHeprusl IIapuKOB MaTEpUH PaBHA HYIIIO, HE 3aBUCUMO OT pa3Mepa. [1o cyTu, 310 YepHbI€ JbIPBI, TOIBKO
masieHpkue. Croa Mucyca Xpucra “TOT KTO UMEET, TOMY AaHO OYyJeT, a KTO HE UMEET, OTHUMETCA MocieiHee” OUYEBUIHO MPO T€ CTYCTKU MAaTEpHH,
€CIIM OHU UMEIOT JOCTATOYHBIN pa3Mep, To OyAyT npupacTaTth 3(GUPHOI MBUIBIO, €CIU pa3Mep Mal, TO Oy1yT pa3OHuThI B MbUIb. POCT OT nornomeHus

http://docs.google.com/View?docid=dfhrxzng_28d3pwh89c 26.03.2009 20:34:10



Jlanerun A.IL. 13. 06. 2007. Crp. 4

gacTuil 23Pupa, BO3MOKHO KaK-TO CBSI3aH C BTOPHYHBIM 00pa30BaHUEM 30JI0Ta B BEIPAOOTAHHBIX MPUUCKAX. Macca maTepumn NocToAHHA, HO cMna
3dMpHOro gaBneHna yBeIMYMBAET MAaCCUBHOCTb MAaTeEPUN. DPUPHOE CxKATUE YAEPKMBAET MAaTEPUIO B TOUYKE MOKOA CUCTEMbI. ITO CO34aET 3MpPHYIO
WHepumto. UHepuma ABUXKEHUs ObiBaeT ABYX BUAO0B. [IPOCTPaHCTBEHHAA, KOr4a MaTepus HaXo4MUTCA B NMYCTOTe, U pe3ynbTaTOM OTCYTCTBUA
KOHTAKTOB ABNAETCA COCTOAHME NMOKOA HE3ABMCMMO OT ABUXKEHWUA BCEN OCTaNbHOM MaTepum, 3TO NOPOKAAET MHEPLMIO YacTuueK adupa. U adpupHasa
WMHepLMA, KOraa COCTOSIHME NOKOA CO34aETCA PABHOMEPHOCTbIO AaBAeHMA 3dMpa HE3ABUCMMO OT ABUMKEHUA OCTA/IbHON MaTepun. BeckoHe4YHo
[0/roe Bpems CyLLeCcTBOBaHMA BO BCeIeHHOW HecKoHeuHO 60/1blWOoro KoanyecTsa MMpPOB NOPOANI0 HECKOHEYHOE KOIMYECTBO 3PUPHbBIX
MHEPLMOHHBIX cuctem (unc). MoTomy cywectsyeT apdeKT 0b6A3aTeNbHOM NPUYACTHOCTM MAaTeEPUM K CBOE 3GUPHO MHEPLMOHHOM CcUCTEME.
Maneliliee U3MeHEeHNEe CKOPOCTU UM HAaMNPaBAEHUA ABUKEHUA ABNAETCA NEPEXOAOM B APYryto (Mc). MpouncxoauT aTo oT Toro 4to adup
pacnosiaraeT NOTOKaMu toBbIX CKOPOCTEN N YACTOT, MNPU U3MEHEHUM CKOPOCTU 0H6BbEKTA MPOMUCXOAUT CMEHA MOTOKOB B3aumoaenctama. Mo atoi
npuynHe 3pup He OKa3bIBAET TOPMONKEHUA NPU CBOOOAHOM ABUKEHUN MaTepun. 10 NPUYMHE CKOPOTEYHOCTM HALLErO CYLLECTBOBAHUSA,
OTHOCUTE/NIbHO LIMKI0B U3MEHEHUS 3PUPHOTO AABNEHUA, MOXKHO HE MPUHUMATbL K PACCMOTPEHUIO YBEIMYEHNE MACCUBHOCTU MATEPUN CUION
3GUPHOro 063KaTuA, U CYNTATb MacCy MaTepPUn HeM3MeHHOW. Ho Ha MacCMBHOCTb BELLECTBA BUSET ELLE U ero sHeproHacoblweHocTb.  Eciau
MaCCHUBHOCTh YaCTHIIbI HE 3aBUCHUT OT €€ COOCTBEHHOM YHEPTUHU, TO 3HAYHT 3TO OJAMHOUYHBIN mapuk. OH B3aUMOACHCTBYET C OJTHUM U TEM XKE
KOJIMYECTBOM YacTHIl ddrpa U IIPH CHIIbHEHUIIIEM BpaIlleHUH BOKPYT COOCTBEHHOM ocH, 1 06€3 Takoro BpamieHus. B sHeprocucremMax, HaYuHas C IBYX
[IAPUKOB, IX MACCUBHOCTH 3aBHCHUT OT CKOPOCTH UX BpPAIICHUS MO0 OpOUTaM, TO €CTh OT UX IHEPrOHACKIIIEHOCTH. UeM BBIIIE CKOPOCTH IBUIKEHUS 110
opOuTe, TeM C OONBIIMM KOJTMYECTBOM YaCTHI] dpUpa MPOUCXOIUT B3auMoaeicTBrue. Camu yacTUIbl 23pupa HE UMEIOT TBEPIOCTH, TOA00HO
CTyCTKaM TOHYANIIETO MOPOIIKA OHU BISTIBIBAIOTCS B MIAPUKU CHOPMHUPOBABIINECS MO BIMSHIUEM UX PABHOMEPHOTO JIABJICHHUS, CIIHBASICh B €AMHYIO
Maccy. [Ipu B3aMMHOM CTOJIKHOBEHHUH YacTHUIl dPUpa MPOUCXOTUT UX AalibHElIee u3MenpueHne. CKOpOCTh 3upa onpeaenseT npeaen J0myCTUMOMI
CKOPOCTH JIBMKCHHS BelecTBa. Kak TOJBKO CKOPOCTH BEIIECTBA MOBIHUACT HA PABHOMEPHOCTH A3()UPHOTO JAABJICHUS, BEIIECTBO HAYHET BHITATHUBATHCS
B 00paTHYIO €ro JBMKCHHUIO CTOPOHY. Ho cyliecTByeT MHOXKECTBO MUPOB, HMEIOIIUX 3aIlpe/ieIbHbIe CKOPOCTH OTHOCHTEIHHO HAIIIETO MHUPA, TOTOMY
CKOpee NMPOU30MAET Mepexo ] B MUP MHOM MHEPIIMOHHON CHCTEMBI.

[Tonér ¢ yckopeHuem a0 BecbMa 3HAYUTEIBHBIX CKOPOCTEH MPUBOJMT K MEPEXOY B APYTOM MUP, TIPH 3TOM MPESKHUI MUP UCUYE3aET U3 BCEX CIIEKTPOB
oOHapyKEeHHUs, TO €CTh Ta €r0 YaCTh, KOTOPAs BHIIILIA 32 MPEAET CKOPOCTH CBETA.

CKopoCTh CBETa HE SIBJISETCS MPEACIIBHO JOMYCTUMOM TSl ABUKEHUS, OHA SBJISIETCS MPESITHHO BO3MOXKHOM U1 B3auMoiecTBrs. Kakyro Obl
CKOPOCTh HE pa3BUil 00BEKT, OH MOXKET MPUHATH €€ 3a HYJIeBYIO, U HauaTh HOBOE ycKopeHue. U Tak 0e3 orpaHuYeHws, HO B3aMOJICHCTBOBATh U

HAOI01aTh OH OYJET TOJILKO TO, YTO MMEET JIO CBETOBYIO CKOPOCTh OTHOCUTEIBHO €T0.

Bcé BerecTBO 0IHOPOIHO, HUKAKOTO (aHTHBEIIECTBA) HET, HAOII01acMast aHHUTHJISIIMSI BCETO JIUIIb B3aUMHAast OCTAHOBKA OT JJ0OOBOTO
CTONKHOBeHUS. Bo3Hukaer aQdext ncue3noBeHus. Pa3mephl mapuKkoB MaTeprH, INIOTHOCTh U CKOPOCTH 3(UPHOTO MOTOKA OMPEACTISIOT BO3MOKHBIC
OpOUTHI M CKOPOCTH BPAIICHHMS, TO €CTh CO3/aI0T Y3aKOHCHHBIC CTaHIapThl 00Pa30BaHUS CIOKHBIX YaCTHI] M DJIEMEHTOB. MeH ieneeBcKas Tabymia
3JIEMEHTOB COOTBETCTBYET TOJIBKO COBPEMEHHOMY, €CTECTBEHHOMY 3(PUPHOMY JIaBJICHUIO. B 30HaX CHIIbHO M3MEHEHHOTO 2(UPHOTO TaBJICHHS OyIeT
HaO0JII01aTHCS 3HAYUTEIILHOE N3MEHEHUE Ta0IHIIbI, HHBIE SJIEMEHTHI U CBOMCTBA. Bce M3BECTHBIC CETOMHS SJIEMEHTAPHBIC YACTHUIIBI SBIISTIOTCS
OpOUTATBLHBIMU CHCTEMaMH, BHEIITHHE OPOUTHI MBI IPUHUMAEM 3 TJIOTHYIO MOBEPXHOCTH. [Ipn momaganuu BemecTBa Ha TOBEPXHOCTD YT €T0
opOUTaNbHAs CTPYKTYpa pa3aaBiuBaeTcs d3pupoM. TBepable MAapHKU CITUBAIOTCS C TEIOM Y, JIHIIb MaJlas YaCTh UX MaTepUU B BUJIE KECTKOTO
M3ITy4eHUS] YHOCUT BBIICJICHHYIO DQHEPTHIO pa3pyIICHHOTO BEIEeCTBA. BHYTpeHHsIs SHeprus 4 HyaeBas. Koraa 4 okpykeHa O0IbIINM KOTUYECTBOM
BEIIIECTBA, €T0 Pa3PYIICHUE 3aMEIIISICTCS OTOPACHIBAHMEM BEIIECTBA OT MOBEPXHOCTH YT MOIITHBIM M3TyYCHUEM BBIICISAIONICHCS S3HepTruu. B 1ieHTpe
COJIHI] U TIOYTH BCEX TIAHET €CTh M3IOMUHKA, TO €CTh 4Jl, €€ Macca COCTaBIISIET OOJBIIYIO YaCTh MAaCChl Y 3BE3/1 M IOBOJILHO 3HAYUTEIHHYIO YacTh
Macchl y Ij1aHeT.  Eclii He yYuThIBaTh 3TO, TO JIMOO pacuéT MacChl IIAHET U COJIHIT JACT OMTHOKY JTUO0 pacd€T rpaBUTAIlMN Y OOBEKTOB HE MMEIOITUX
B nieHTpe (un) Oymet ommboueH. Has3Banue 41 HE BEPHO, ABIPA-3TO MMYCTOE MECTO B YEM-TO IUIOTHOM, 4T HA000POT, IIIAPUK aOCOTFOTHO TUIOTHOM
MaTepHH B OKPYKEHHH 00JIee pa3psHKEHHOTO MPOCTPAHCTBA. (U[I) TaK JK€ KaK U MPOCTPAHCTBO HE UMEET TEIUIOEMKOCTH, U TemiepaTypbl. CBoOHCTBa
Y] MEHSIFOTCS C €€ POCTOM, €€ pa3Mep OINpeAeIIIeT CKOPOCTh pa3pyIlIeHUs MOIABIIETO Ha €€ TTOBEPXHOCTh BEIIECTBA. Tela 41 coAepKaT MaTepUIo
yracImx rajakTUK, HO MPU CTOJIKHOBEHHUH Y] 3TH yraciiie MUPbI BHOBb BO3POXKIAOTCS. BCIBIIIKYA CBEpX HOBBIX 3BE3]] BOZHUKAIOT OT CTOJIKHOBEHHS
y. [lo BHemIHEMY BHUTy B3pbIBA MOXKHO ONPEEIUTh YYACTHUKOB KaTakIu3Ma. ECITU CTONKHYIHCH JBE YJ1 OUHAKOBOTO pa3Mepa, TO BHEIIHUN BU/
B3pbIBa OyIET KOMMUPOBATh, KaK OBl , B YBEIMUCHHOM U 3aMEJICHHOM BHJI€ TPUKOCHOBEHHUE JIBYX IIAPOB, T/I€ TOYKA COMPUKOCHOBEHUS OyIeT caMoit
SIPKO¥ 30HOM, U Jjajiee To 000UM IIIapam SpKOCTh OyeT yOriBaTh. BuaHa OyeT och UX moJyieta 10 CTOJTKHOBEHUS, JIMHUAS OT CaMOW TEMHOM TOYKH Ha
OJTHOM IIIape 4epe3 caMylo SPKYI0 TOYKY COMPUKOCHOBEHHUS K TEMHOM TOUKE HA PYrOM IIape, U spKast TNIOCKOCTh U3TYYCHUS U3 TOUKH
MPUKOCHOBEHMUSI IEPIICHAUKYIISIPHAST OCH CTOJIKHOBEHHUs. CO BpEMEHEM B TUIOCKOCTH MEPIEHIUKYIISIPHOW OCH CTOJIKHOBEHHUS MOYKET BOZHUKHYTh
SPKOE KOJIBLIO TIEPBHYHOTO BBIOpOCa caMoil ropsiueit mia3mbl. Pa3HOCTh pa3MepoB CTONKHYBIIHUXCS 41 OyneT oToOpaxkeHa ¢ poTorpaduueckoit
TOYHOCTHIO BO BHEIITHEM BH/I€ BCIBIMIKHU. CyIIEeCTBYeT MHOKECTBO BAPUAHTOB CTOJKHOBEHUH YJI, pa3Has BCTPEYHAsl CKOPOCTh, pa3Has Macca, pa3Horo
BUJIa 000JIOYKH Y/, CKOPOCTh U HarpaBieHue BpaieHus. JIrodas 3Be3/1a, 310 4 B o0onouke. Bee 3To OyneT oToOpakarses B (hopMe BCTIBIIIKY U B
criekTpe uanydeHus. Ecnu ¢popma B3peiBa OIMH paBHOMEPHO SIPKUH MIap, TO B3PHIB MPOHU30IIET HE OT CTOJIKHOBEHHS, @ OT BHYTPEHHUX MPOIIECCOB.
OmnpenenuB pa3Mepsl 1 MacChl OOHAPYKEHHBIX B KOCMOCE 4/, MO>KHO JIOBOJIbHO TOYHO PacCUUTATh YASIbHBIN BEC aOCOIIOTHO MJIOTHOW MaTepuu. ITO
MO3BOJIMIIO OBI HAM TOYHO OIPENENATh, Ha CKOJIBKO YHEPTeTUYHO TO, WJIM HHOE BEUIECTBO. BHyTpeHHss1 sHEprus BemecTBa pa3inndna. OrpomMHas y
MOJIOJIBIX JIETKUX 3JIEMEHTOB, 1 YMEHBIIIAETCS C BO3PACTOM, CTapesi, OHU MPEBPAIAIOTCs B OoJiee TsHKENbIe M MeHee dHepreTuyHbie. [Ipu o6pa3zoBanun
JOCTaTOYHO OOJIBIIMX Y]] BHYTPH DJIEMEHTOB HAYMHACTCSI CBOM 3BE3AHBIN MPOIECC MOPOXKIAIOIINN PaAMOAKTUBHOCTD, JTMOO OHA TTOPOKAACTCS
SKpaHUPOBaHUEM d(PUPHOTO ABICHUS B 30HE A/Ipa CBEPX MHTCHCHBHBIM BpaIICHUEM OPOUTATBHBIX (hparMeHTOB. MHKPO MUP CO3/1a€T CBOM
coOCTBEHHBIN A(UP KOTOPHIH 00pa3yeT rpaBUTAIIMIO K MAarHUTHBIC TIOJISI MUKPO MHUPa, 3TO TO YTO Ha3 CHIIBHBIM U CJIa0BIM B3aUMOJCHCTBUEM. 3apsi
YACTHUIIBI B ICWCTBUTEIHHOCTH OMPEACIISCTCS BpAIllEHHEM €€ B OJHY MO0 B JIp CTOPOHY, OTCYTCTBHE CIIMHA OMPEIEIIseT OTCYTCTBUE 3apsiia.
[ToBeeHne 3aKPYIEHHOTO THPOCKOIIA SBIISIETCS JJOKA3aTEIbCTBOM CyITlecTBOBaHUs d(upa. CHIIBHO BpaIaroNIasicsi Macca BEIIECTBA B3aMMOJICHCTBYET
¢ OOJIBIITMM KOJIMYECTBOM YacTull Adupa u motoMy pukcupyercst a3¢upom. [TonbITka HaKIOHAa OCH TUPOCKOIIA B OJTHOM IJTIOCKOCTH TIPUBOJIUT K
CaMOCTOSITEJIbHOMY PaBHOIICHHOMY HAaKJIOHY OCH B MEPICHIUKY/ISPHOM IIIOCKOCTU. DTOT TUpOCKOnHYeckuit 3 dexTt (r3) oueHb CUI€H Ha aTOMapHOM
ypoBHe. MIMeHHO 1 371eKTpoHa 00pasyeT 3/1¢c. Ha ocHOBaHWM ATOT0 MOXHO CIIPOEKTHPOBATHh HOBBIE CIIOCOOBI MOyUeHHUs deKTpudecTBa. He
CIIy4aifHO HaNpaBJICHUS TS COBNAAAIOT C AJIEKTPUUECKUM MPABUIIOM OypaBUYHKa.

TonbKo nyyeBoe cTpoeHune adpmpa cnocobHO obecneynTb CUNOBYHO KECTKOCTb BMECTe CO CBOBOAHOM NPOHULAEMOCTbO. PaspeEHHOCTb
adMpPHOIM MaTepUM OCTaBAAET NPOCTPAHCTBY NPO3PAYHOCTb, CBEPX CBETOBAA CKOPOCTb NMOTOKOB AAET KECTKOCTb M SHEPTreTUYECKYHO MOLLb. dPUpom
MOeT BbITb TO/IbKO M3OTPOMHbIN Iy4eBOM NOTOK YacTUL, maTepun. CTaumoHapHbIn adup notpebosan 6bl BoAWEOHbIX, HECYLLECTBYHOLMX CBONCTB
matepuun.  [Ipeanonoxenue, uTo 3puUp TOPMO3UI OBl ABMKEHHE IJIAHET 110 OpOUTE, HECOCTOATENBHO, CKOPOCTh 3(prpa HACTOIBKO BHIIIE CKOPOCTH
JIBDKEHUS TUIAHET, YTO MOKHO TIPEHEOpeYb BIUSHUEM HAIPABJICHHS ABUKEHUS TIJIAHETHI.

Yckopenue BemiecTBa 3pUpoM He co3aaéT neperpy3ok. Ecim adup Oyner MoTathk Bac ¢ GEIIEHBIM YCKOPEHHEM U MOMEHTAJIbHBIM TOPMOXKEHUEM, BB
3TOr0 Ja)ke He MTOYyBCTBYeTe. D(pUp paBHOMEPHO BO3JEHCTBYET Ha KaXKblil ()parMEeHT MaTepuu B OTAEIbHOCTH. B 0TiIM4MU OT OOBIYHBIX CIIOCOOOB
YCKOPEHUS, KOT/Ia YCKOPSIOLIEee BO3EHCTBUE OKAa3bIBAETCS TOIBKO HA BHELIHIOK 000104KY 00BEKTa M TOJIBKO C OHOM cTOpoHBl. U1 BCs ocTanbHas
Macca MaTepUH MOIy4aeT yCKOPEHHe 3a CUeT BHYTPEHHHUX CHJIOBBIX CBSI3€i C MaTepuel yckopsieMoit 0007104YKu. CBA3YIOIIUE CHITBI IMEIOT CBOM
Ipeesl BO3MOXKHOCTH CAEP/KUBAHMS, YTO U SABJSETCS MPEIESIOM JOIyCTUMOM neperpy3ku. D(GUpHOE YCKOPEHUE He TPeOyeT 3aTpar SHEPruH AJIs
COXpaHEHMS B3aUMOPACIIONIOXKEHHS (PparMEeHTOB MaTepUH, IOTOMY HE UMEET Mpeziesia, TO €CTh BOBCE He co37aéT neperpy3ok. VIMEeHHO osToMy
ntoThl HabmonaemMbix HJIO octatoTcst HeBpeAMMBI TIOCIIE HEBEPOSTHBIX, C HAIIEH TOYKU 3PEHUS, YCKOPEHHUN M TOPMOKEHHI.
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COBOKYIHOCTh MaTepHaIbHBIX 00BEKTOB HETIOABUKHBIX OTHOCHTEIBHO JPYT IPYTa BO BCEM OKPYXKAIOIIEM IPOCTPAHCTBE COCTABIISIET
eIMHYI0 HHEPIIMOHHYIO CHCTeMy. Bce HHEepIIMOHHBIE CHCTEMBI JABMXKYTCS OTHOCUTEIBHO IPYT APYra TOJIBKO NPSAMOJIMHEHHO. Bparatonmxcs
MHEPIMOHHBIX CHCTEM HET. Bpamaromasics marepus MocTOSHHO epexoauT u3 ogHoi M.C. B Apyryio HampapieHHE KOTOPBIX BCET/Ia OT LIEHTPa
BpaLEHHS 110 KacaTteabHOH. [IoTOMy KOTMYECTBO ABMXKEHHS STOW MaTepUH ONPEAEISIET TOIBKO IIEHTPOOEKHYIO CHITy. LIeHTpOCTpEeMHUTENBHBIX CHIT
BpallaTenbHoOe IBIDKCHHE He co3aeT. CyMMapHas Macca MaTepHH IIOCTOSIHHO PaBHA BO BCEX MPOTHBOIOJIOXKHBIX 110 HAIIPABICHUIO HHEPIIMOHHBIX
cucTeMax. JTO 03HAYaeT, YTO CyMMapHOE KOJINYECTBO JIBM)KEHHSI MAaTEPHUHU BCEH BCENICHHOM, ecii OBl OHa OblTa coOpaHa BOGAWHO, PAaBHSIIOCH OBI
Hyi0. Ho 1t 3T0oro morpe6oBanock Obl CTOIKHYTH T0AMHU KaX bl MUKPO ()parMeHT BEIecTBa. 3a OECKOHEUHO JITUTEILHOE BPEMsI CYIIECTBOBAHUS
BCEJICHHOM ITOJTHAS HEUTpaIu3anus IBIKECHHUS HEe MTPOMCXONT TOJIBKO OJ1arojapsi OTCyTCTBUIO CHII IPUTSIKECHUSL.

Ecnu mateputo, U3 KOTOPOil COCTOHT Halla 3eMJist, CoOpaTh BOSIUHO, TO OHA TIOMECTUTCS B YaHOH Yaiedke. ITo Oyaer 4€pHasi AbIpa, HO IS
3TOr0 BCE 36MHOE BEILECTBO JIOJKHO MOTEPATH BCIO CBOIO BHYTPEHHIOIO SHEPIHIO JBMKEeHUs. Haim opransl 4yBCTB CO3/1al0T HAM CUIIBHO
3aBBIILICHHYIO OLIEHKY MJIOTHOCTHU BEILECTBA OKPYXKAIOIIETO U cocTaBiisgoniero Hac. CymmapHasi BeJIMUMHA MaTepUU YEJIOBEYECKOIO Tela MEHbIIIE
NbUTMHKA. Harmma ckopocTs BOCTIpHSITHS HE TIO3BOJISET PA3TIIAIETh aXe JIONAcTH BeHTUIsITopa mpu kakux-1o 50-100 060opoTax B CEKyHIy.
CriocoOHOCTH HaIIero OpraHu3Ma B JIeXKYpPHOM peXUME TOBOJIbHO CKpoMHBL. Ho yenoBek crnocoOeH Ha MHbIe COCTOSIHUSA. J[0cTaTOuHO MOBBICUTH
CKOPOCTh BOCIIPHSITHSI B HECKOJILKO MUJUTMOHOB Pa3, M MPO3PAYHOCTh BEIIESCTBA CTAHET TAKUM K€ OYEBUIHBIM (aKTOM, KaK IPO3PAYHOCTH COTHEUHOM
cucrembl. Co3HaBas 3TO, yKe He TaK (aHTACTUYHO BBITJIAJAT YIIOMUHAHUS O MPOHUKHOBEHUU CYIIIHOCTEH U MPEAMETOB CKBO3b IJIOTHHIE
nperpanbl.  Bcé nemo B CHHXpOHM3AIMK BPAIICHHT MUKPOCTPYKTYp BEIIECTBA, THO0 B CKOPOCTH B3aMMHOTO TPOHUKHOBEHUS, TMO0 B BOZMOKHOCTH
M3MEHEHUS YCTOMYMBOCTH BHYTPEHHUX CBSA3EH AJIIEMEHTOB.

DHeprus.

JIr000ii BUI SHEPTHH ATO KOJUYECTBO JBHKCHHS MaTePUH. DHEPTrUU B YUCTOM BUJE HeT. O0s3aTeNIbHO CYIIECTBYET MaTEPUATbHBIM HOCHTEIh
000T0 BHIa SHEPTUH. BOIbIII0e KOJTUYECTBO IBHXKEHHS CIIOCOOHO CO3/1aBaTh U3 MaJoro o0bEMa MaTepur, BO MHOTO pa3 00N 00BEM BEIIECTBA.
DHeprus co3a€T BEIIECTBO U3 MaTepuu. BeliecTBo BbIAENSET SJHEPTHIO IPU AeTrpaiupoBaHUU 10 00€31BIKeHHOM Matepun. CTOJIKHOBEHUE
MaTepHAIbHBIX 00BEKTOB Pa3IMUHBIX HAMpaBJICHUI (BEKTOPOB) IBUKCHUS HA3bIBACTCS Mepenaveii SHEPTUU, U IPUBOAUT K MOTEPH SHEPTUHU OJHUMH,
U IPUOOPETEHHUIO SHEPTUHU IPYTUMH MaTepHalIbHBIMU 00bekTamu. [Iprobperenue 60bI1ero KOJIMYeCTBa JBUKEHUS MaTepUAIbHBIMU 00bEKTaMU
Ha3BIBAETCS TOTJIONICHUEM, dHeprun. [loTeps KonmnyecTBa IBUKECHHS MaTePHATbHBIMI 00bEKTaMU HA3BIBACTCS BBIJEICHUEM dHeprun. [IposBreHuem
T000T0 BUIa YHEPTHH MOKET OBITh TOJIBKO Mepeiada KOJTUIeCTBA ABMKCHUS OT OJHUX MaTePHAIBHBIX 00BEKTOB K IPYTUM MaTepUaTbHBIM OObEKTaM.
B ocHOBHOM 3T0 3HEprus BCIKOTO poja BpamieHuid. HMueprus cymecTByeT Oiarogapsi HeMaTepruaabHOCTH MpocTpaHcTBa. Kaxaoe Teno,
OTHOCHUTEIILHO MMPOCTPAHCTBA, HAXOAHUTCS B COCTOSTHUM TOKOsI. [IpH CTONIKHOBEHUHU KaXKI0€ U3 TEJN MBITACTCS COXPAHUTH CBOM MOKOMU, M KaXI0MY U3
HUX MPUXOJUTCS OCTAHABIUBATH(YCMUPSATH) HAPYIIUTEISI CBOETO MOKOsI. Maccy Tella COCTaBIIsACT KOJHUUSCTBO MATEPUH, CHIIA B3aUMOICHCTBHSI
3aBHCHT TOJIBKO OT KOJIMYECTBA MATEPUH U CKOPOCTU. DHEPrusi He UMeeT pa3HOBUAHOCTeH. Kak KoaMuecTBO IBUKEHUS MOXKET ObITh TEMHBIM UJTU
CBETJIBIM, XUMHYECKUM WJIH SJIEPHBIM? Bech HaIll MUp JKUBET 3a CYET SHEPTUHU CTOJIKHOBEHHSI T€X JIBYX YEPHBIX JBIP, KOTOPHIE, CTOJIKHYBIITUCH
OJTHAXKIbI, €T0 00pa30Baliv, U MPOTHUBOJACUCTBYIONICH €1 COKUMArOIICH dHepruu d¢upa. MUpoOB OJOOHBIX HAIIEMY, B KOCMOCE OECCUETHOE
MHOKECTBO, HET HUKAaKOH YHUKAJIBHOCTH HU Y OJTHOTO 13 HUX. KpoMe Hamiero, KOHEYHO, Be/lb B HEM XKUBY 1. B mocienHee Bpems MPUHSATO
YTBEPXKAATh YTO, JHEPTHsI €CTh HHPOPMAITUs, HA CAMOM JeJie 3TO IaJieKo He Tak. KoarmdecTBo MBIKEHUSI MOXKET JIaTh KaKyl0-TO HHPOPMAIUIO, O
MIPOUCXOXKICHUH HOCUTEIS HAllpUMeEpP, HO 00paTUTh (pu3mdeckue Bo3AeHCcTBUS B MUHPOPMAIIHIO CIIOCOOHO TOJIBKO pa3yMHOE CYLIECTBO, a KOJIUYECTBO
JIBUKCHHSI CYIIECTBYET HE3aBUCUMO OT CYIIIECTBOBaHUS pasyma. Hocurenem nHopmammu MOXKET CIYKUTh YepeloBaHUe TIOOBIX ()OpM BEIIeCTBA U
MIPOCTPAHCTBA BHE 3aBUCUMOCTH OT 3HEPTOHACHIIIEHOCTH. TOJIBKO MOTOMY, UTO JH000€ BEIIECTBO SBISETCS HOCUTEIEM KaKOro-TO KOJIMYecTBa
SHEPruH, a 1obdas nHPopMalKs UMeeT CBOM MaTepuaIbHbIi HOCUTEIh, HET BO3MOXKHOCTH CKa3aTh 4TO MH(POpPMAIUI HUKAaK He cBsizaHa ¢ sHepruen. C
sHeprueit nndopmanus cBs3aHa He OoJee yeM ¢ BpeMeHeM win dbupoM. MHpopmarus, 3To 3HaHHS, BRIPAKEHHBIE YepeIOBAHUEM OTIHUUTEIBHBIX
MIPU3HAKOB MaTEePUAILHOTO HOCUTEIIS, TMO0 MoTyYeHHbIe U3 HUX. Ha mepemxady camoit gyparkoi nHopmanuu u Toi, 00J1agaTenb KOTOpOon
CTAaHOBUTCS BIACTEIIMHOM MUPA, TPEOYeTCss OJTHO, U TOXKE KOJIMYECTBO PHEPTHH, KOTOPOE 3aBHCHT TOJIHKO OT BRIOPAHHOTO CrIoco0a repenadu, u
HUKaK HE CBJ3aHO C caMoil nH(popManuei.

OxoHYaTeIbHOE PEUICHIE YHEPTeTUYECKOM MPOOIEMbI 3aKITI0YAETCs B CIIOCO0€ HApYILIEHUsT YCTOMUYMBOCTH BHYTPEHHETO PaBHOBECHS BEILIECTBA.
PazbanancupoBka ABMKEHUS MUKPOCTPYKTYP BEIIECTBA MPUBEIET K BHIICTICHUIO €r0 BHYTPEHHEH 3HEepTUn. B 3TOM ciTydae TOTIIMBOM MOXET CITYKHTh
BCE KpoMme Y€PHOH JIbIPbI, HY a KOJIMYECTBO SHEPTUH BEILIECTBA TPOCTO HEUCUYEPIIaeMO B CPAaBHEHUU C HATUMU CKPOMHBIMU OTpeOHOCTAMU. J{71s1
YesloBeKa rTy0OKO BHUKHYBIIIETO B MOIO TEOPHUIO HE COCTABUT Tpy/la JOTaJaThCs O TEXHOJIOTHH TaKOro Crocoda, B KpalHEeM Clydyae MOYKHO CIIPOCUTH
y MEHSI.

Bpewms - mepa nBrKeHuUs.

[TocrenoBaTenbHOCTh M3MEHEHHUS PACIIONOKEHUS MaTepud  (IIOCIICA0BATEIbHOCTh IBH)KEHHS) B COBOKYITHOCTH, H3MEpsIeTCs BpeMeHeM. Jlenaetcs 3To
CIIOCOOOM CpaBHEHHsI ¢ BRIOPaHHBIM 3TaIOHOM. OOBEKTUBHO CYIIECTBYET TOJIBKO JBWKEHHE MaTepuu. MIMes mamsTh U MPOrHO3, MBI cO3aéM
BUPTYaJIbHYIO BPEMEHHYIO LIKaTy, KOTOpas B KaXKJIOM OT/AE€IbHOM MOMEHTE COOTBETCTBOBAJIA, MJIM COOTBETCTBYET, MM Oy/IET COOTBETCTBOBATH
peasibHOM AelicTBUTENbHOCTH. HO LeTMKOM OHa BCS BUPTyallbHA, KPOME OJIHOTO €IMHCTBEHHOT'O HACTOSIIEr0 MOMEHTa. Jlaxe eciau ¢puznyeckas
IpUpoJa ToXke 00Ia1aeT NaMAThIO U POTHO30M, BCSI BpEMEHHAs IIKajla OCTAETCS BUPTYaJbHOM, HECYIIECTBYIONICH, KpOME HACTOSIIEr0O MOMEHTA.
[ToToMy mpuIyMaHHOE Ha OCHOBE BPEMEHHOH IIKabI (POCTPAHCTBO BPEMEHH) sBIIsIeTCS (haHTa3uel, U TIONPOCTY HE CYIIECTBYET B pealbHOCTH. JIJIst
peanbHOro co3anus (IPOCTPAaHCTBA BPEMEHH) MOTPEOOBAIOCH ObI MOCTOSIHHOE BOSHUKHOBEHHE TIOJTHOTO 00bEMa BCEH CYIIECTBYIOICH MAaTEpPUU U3
HUYETO0, U etIé MHOTO BCSIKOTO CKa30uHoro BommeOcTBa.  CyllecTBOBaHME ABMKEHHS OINpPEENsIeT X0 BpeMEHH BO BceM KocMoce. Jlaxke Juist
abCOIIOTHO HEMOJIBU)KHOTO MHpa BpeMsl HJIET, IOTOMY UTO IJIE—TO €CTh IBHKeHue. Bpemst 00pa3oBaHO IBUKEHUEM BEIIECTBA, U TOTOMY HE BIMSIET HA
BellecTBO. He BelecTBo crapeer oT BpEMEHH, a BpeMsl UIET B BUYy U3MEHEHUs BelllecTBa. Bpems He MarepualibHO, 3TO YCIIOBHAs Mepa,
CHOCOOCTBYIOIIAs YHOPSAAOUYMBAHUIO Xaoca BceoOero Asuxenus . JItoobie BIUSHUS, BO3AEUCTBUS OTHOCSITCS K MU3BMEHEHHIO PAaBHOMEPHOCTHU
JBUKEHUSI MATEPHUH, U yXKE B CJICJCTBUU HW3MEHEHHMS €€ IBUKEHUS, MOKHO FOBOPHUTH O M3MEHEHUH XOJa BPEMEHH, YTO B JEHCTBUTENLHOCTH OyIeT
TOJIBKO U3MEHEHHUEM YCIIOBUI OTCIIEKUBAHUS BpeMEHU. MUp jKUBET ABM)KEHHUEM, U TOJIBKO IBMJKEHUE MAaTEPUU MBI OTCIEKUBAEM, KOTJa TOBOPUM O
BpeMeHU. BpeMst He ctocoOHO OKa3bIBaTh JUOO BOCTIPUHUMATH (DU3UYECKOE BIMSHUE. BpeMeHeM MbI TOIBKO 00ycliaBiiBaeM, 0003HAaYaeM JIBHYKCHHUE
Matepud. HacTosmuii MOMEHT OJHOBPEMEHEH BO BCEM KOCMOCE. BBICTphIE MM MENJIEHHBIE IPOLIECCH], IPOTEKAOT B €AMHOM HACTOSIILIEM MOMEHTE,
HE3aBHCHMO HH OT 4ero. 3aMeUIEHUE UM YCKOPEHUE IPOLECCOB MIPUHATHIX 3 3TAJIOH BPEMEHM, HE SIBJISIETCSI BDEMEHHBIM CIBUI'OM, a BCETO JINIIb
pe3yabTaT MEXaHMYECKOTro BO3JICHCTBUS MaTepyH. J[BHKeHHE BO BCEJIEHHOW BEUHO U HE MPEPHIBHO, TIOTOMY U BpeMS BEYHO U HE

npepbiBHO. CyIlecTBOBaHUE JABM)KEHUS BO BCEJIEHHOM SIBIISIETCS JOKA3aTEIbCTBOM BEYHOI'O CYLIECTBOBAHUS IBUKEHUS. BpeMs, Kak U IBHKEHUE,
CYIIECTBYET HE3aBHCHMO OT CyIIecTBOBaHUA pazyma. Ho oOHapyKuTh, yBUAETh BpeMsi, BO3MOXKHO TOJIKO 00J1a/1as pa3yMOM, UMEIOIUM MaMsTh U
nporuo3. Merolieecs y Hac co3HaHuUE )KUBOE, TO €CTh OHO CYILECTBYET Oyiarojaps CylieCTBOBaHUIO ABM)KEHUS HEKOTOPBIX MaTepUaIbHbBIX
cyocranumii. Ho MbI He omrymiaem 3Toil CBsI3U, U MOTOMY MOXKET BOSHUKHYTh MHEHUE, YTO BpeMsI LIUIO OBbl, 1a)Ke IIPU TIOJTHOM OTCYTCTBUH JIBHKCHHS.
Ho 310 HEepombIcTHE, TPU [TOJIHOM OTCYTCTBUM ABM)KEHUS HU BPEMEHHU, HU MBICIIH HET. X0/ BpeMEHU HeoOpaTumM, 00paTHOE JBUKEHHE MaTEPUH HE
NPEPHIBACT U HE 00paIllaeT TeUYeHUs BpEMEHHU BCIATh. BpeMs He MMeeT MHBApHAHTHOCTH, IPOILIOe U Oy/yliee BO3MOKHO TOJIBKO B OTHOM
€IMHCTBEHHOM BapHUaHTE, €CIIM UMETh B BUY TOJIBKO JACHCTBUTEIHHO CIYYMBIIUICS B )KU3HU BapUaHT COOBITHI. BO3MOXHBIX BAPHAHTOB, KOHEYHO
e 0eccuéTHOe MHOXKECTBO, HO HACTOSIINM, MOAJIMHHO CIyYUBUINICS TOIBKO OAUH. B *H3HU MBI TOCTOSHHO UCIOJIb3YEM MHOTOBAPUAHTHOCTh
JIeMCTBUH, C TOTHOW CBOOOOM KOJIMYECTBA MOMBITOK IIOTOMY, YTO HE CTECHseM ce0si BpeMEeHHBIMU paMKamMH. Ham HUYTO He MeIlIaeT CHOBa M CHOBa
MOBTOPSATH ACUCTBUS Ui TOCTHKEHUS KEJIaeMOro pe3ysibTaTta. JTa BOJIBIOTHOCTh U CO3AaET WILTIO3MI0 MHBapuaHTHOCTU Oyaymiero. Ho tecHbl BpaTa
MOMEHTAa, BCE ATH BapUAHTHI IEUCTBUN BBHICTPAUBAIOTCA B Ty €IMHCTBEHHYIO U HETIOBTOPUMYIO HUThH JIEHCTBUTEIBHOMN KU3HU, €AUHCTBEHHBIN
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BpeMeHHOH BapuaHT. llIupok crnexTp npeacTaBieHUd HCTUHBI, HO caMa OHA OJIMHOKA. CyiiecTByeT HUKINYHOCTh IPOLECCOB Jarouias IOYTH
TOYHBIE TOBTOPEHUS CUTYAalIHi, HO BCE JK€ ITO HOBAs, YK€ Ipyrast MOJelb. BpeMms naeT paBHOMEPHO, IOTOMY, YTO MHEPLIUOHHOE JBUKXECHHE B
MIPOCTPAHCTBE PABHOMEPHO. MOXKHO BOCIPUHUMATh, OTCIEKUBATH BPEMsI, C PA3JINYHON CKOPOCTHIO, HO CaMO T€YEHUE BPEMEHU PABHOMEPHO.
Marepust cymiecTByeT 0€3BpeMEHHO, KaK M MPOCTPAHCTBO, a MOCIIEeI0BATEIbHOCTh €€ BapHalluii paclojIOkKEeHUs U ecTh BpeMs. MaTepus He UMeeT
BHYTPEHHETO JBUKEHUs, CIEA0BATEIbHO, U BPEMEHH BHYTPU MAaTepUHU He cymecTByeT. Harmpumep, B uepHoi asipe. Jlns Hamero Mupa, CymecTByeT
MpeieIbHO Majblii MPOMEKYTOK BPEMEHH KOTOPBIil MbI CIIOCOOHBI OTCIIEAUTD, HO /17151 60Jiee TOHKOTO MUKPOMUpa 3TO 1enas snoxa. Kak u ans
MaKpOMHMpa Hallle BpeMsl, HeonpeaenseMblii MUr. OTHOcHUTENbHAs IPOTSKEHHOCTh BPEMEHU MPSMO MPONOPLMOHAIbHA pa3MepaM TOro Mupa, B
KOTOPOM €ro OTciIexuBatoT. CKOPOCTh IBMKEHHS U B3aMMOJICHCTBHUS COCTABIIAIONINX ()PArMEHTOB 00bEKTa/CyObeKTa, ABISIETCS CKOPOCTHIO €ro
KHU3HHU. YTPaBIAsA 5TOW CKOPOCTHIO MOXKHO PACTITMBaTh, COKpAIIATh JIMOO OCTAHABIMBATH JIOKaTbHOE BpeMs. OUeBUIHO 3TO MPOUCXOAUT OT
3HAUUTENIBHOIO U3MeHEeHUs pazMepa. CoxpaHEeHHE KOJIMYECTBA YJHEPIMH HE TI03BOJIIET CKOPOCTH BHYTPEHHETO IBUJKEHUSI OCTaBaThCs HEM3MEHHOU. C
YMEHBUIEHUEM pa3Mepa OHA BO3PACTAET, C yBEIIMYEHUEM 3aMeIIseTCa. TeopeTHUYeCKH BO3MOXKEH U CUIIOBOM METOJ] OCTAaHOBKH BHYTPEHHETO
IBIDKEHUS, 0e3 M3MeHeHus pa3Mepa. Ho HEBO3MOXKHO BMEIIATHCS B MPOU3OLIE/IIEE, TOTOMY UTO €0 YK€ HeET.

DeHOMEH BPEMEHU.
Bpewms1, 3T0 Mepa JUIMTENBHOCTH, a YTO B HaleM Mupe JuuTcs? Eciau Mbl nepedepéM Be€, UTO TOIBKO MOXKET JUIUTHCS, TO OKAXKETCS YTO BCE 3TO UMEET
0JIHO o011Iee CBOMCTBO, 3TO ABMKEHHE. MOXKHO HE YTOUHATH UTO ATO JABWKEHHE MAaTEPUH OTOMY YTO HUYETO IPYroro CocoOHOTO JBUTATHCS MBI U
HE MMEEM, J1a U BCEro OCTAIbHOI0-TO, TOJIBKO OZHO IPOCTPAHCTBO, a 00JIee TOr0 HUYEro U HeT. BoT u momydaeTcs 4To BpeMs, 3To Mepa
nBrokeHus. CTaTuKa MOXKET JUIMTHCS TOJIBKO MO OTHOIIEHUIO K ABMKEHHIO, caMa 0 ce0e CTaTuKa Oe3BpeMEHHa; He UMeET COOCTBEHHOM Mepbl
JUTUTENILHOCTU. MBI IPUBBIKIM BOCIIPUHUMATH MEPY Beca, JUTMHbI, 00bEMa, JaBIeHUS, TEMIIEPATYphl, INIOTHOCTH U APYTHE, KaK OIyTUMbIE,
MaTepHalbHble BEJIMYUHBIL. M BpeMs Mbl TOXke MPUBBIKIM BOCIPUHUMATh 3puMo. Eciin yac uiam aBa ryssTh 1o Jiecy, MapKy WM 110 Topoay, JIu0o emeé
J0JIbIIE IMTyTEUIECTBOBATD TIE-TO, MPOILEAIIee BpeMsl 00pacTaeT MacCOi BOCIIOMUHAHUH, BleYaTIeHUH, COOBITHH, BECh yTh HAlll OCTaéTCs
JNENCTBUTENBHBIM, MAaTEPUAIbHBIM U OIIYTUMBIM. C0371a€TCs1 yCTOWUMBOE IIPEICTABICHHE MaTEPUAIILHOCTH, ITOJIHOTHI BpeMeHH. Ho B
NEeUCTBUTENILHOCTU MAaTEpUs ABHIKETCS B IIyCTOTE OOBIYHOTO IPOCTPAHCTBA, 0€3 sMoLuii U BreyaTieHni. VIMeHHO MaTepHio Mbl Ha3bIBaeM
HACTOSILIIUM MOMEHTOM, a B IPOMJCHHOM IIyTHU HE OCTAaETCs HUYEro. BpeMs TeCHO CBA3aHO C MEPOH JUIMHBI, BpDEMEHHOM IIPOMEKYTOK BCET1a UMEET
METPUYECKUN DKBUBAJIEHT PACCTOSAHUS IPOUJECHHOTO ITyTH, HO IIyTh 3TOT MMEET BUPTYaIbHYIO HA4aJIbHYIO U KOHEYHYIO TOUKY B ITyCTOTE C OHON
€IMHCTBEHHON peaIbHOW TOYKON MaTepuaibHOTO 00bheKTa. JIMHEHWHBIN SKBUBAJICHT BPEMEHU BUPTYaJICH, IOTOMY U caMa Mepa, TO €CTh BpEeMsl, UMEET
orpenenéHHYI0 (heHOMEHAIbHOCTh HAIIIETO SMOLIMOHAILHOTO BOCHPUATHS. 1 BUHOIO TOMY ONSITH e Hallla MPUBBIYKA 3€MHOT0, MAaTepHaIbHOTO
BOCIIPHUATHS APYIHX MeEp, KaK BEC UM O0BEM.

Cser.

DdupHOE U3NyUYEeHNE COCTOUT M3 6ECCTPYKTYPHOI, NAOTHOM MaTepum. DMhUPHbINA NyY, XON04EH, OH MOXET TO/IbKO NepeaaTtb MMMYbC Mo
BEKTOpPY ABMXEHUSA. ECNM ke OH NPOX0AWUT CKBO3b 30HY BbICOKOM SHEPIrUW, B KOTOPOK 06pa3oBasncs apup Ha NopsaAoK MEHbLUNIA, TO ero acdupHas
MaTepusi NpeBpaLLaeTCcs B CTPYKTYPMPOBAHHbIE WAapUKKN, KOTopble 06pasytoT 3HeproHachiweHoe BelecTBo. OHO CNocobHO nepeaaTtb He TONbKO
BEKTOPHbIN MMMYJIbC, HO 1 CBOK BHYTPEHHIOI 3HEpPruio. Ho nocne Bbixo4a /lyva u3 30Hbl MeHbLIero acdunpa, ob6pasoBaBLUEECs BELWECTBO Ha4YMHaeT
pacnagaTbcsi. MoTepsiB NaHETAPHYH CTPYKTYPY, PachblIEHHAs MaTepPUsi COXPAHSET MOyUYEHHYI0 SHEPTU0 B BUAE XaOTUUYHOMO ABUXKEHUS
6eCCTPYKTYPHbIX (hparMeHToB, KOTOpblE CTPEMSITCA BO BHE, 3TO Mbl M Ha3biBaeM HOTOHOM. Ddup o61aaaeT ydyaMu WMPoYanLero CrnekTpa CKOpocTen,
HO (POTOHbI Mbl BOCIPUHMMAEM TO/IbKO B OHOM, MOCTOSIHHOM MX Anana3oHe. Takue e GOTOHbI, MMEILLME MEHbLLYIO, UK 60MbLLIYH CKOPOCTb,
BOCMPUHMMAIOTCA HAaMM KaK HEYTO MHOe. BO/THOBblE, YAaCTOTHbIE XapaKTEPUCTMKKN CBeTa, 06pasyoTcs OT TOro, YTo Bo6paBLuas B ce6s1 SHepruio
BO36YXXAEHHOW cpeabl MaTepust 3(MpPHOro slyya, OCTaBNASET 3@ COHOM MYCTYH 30HY, CKBO3b KOTOPYHO YCNEBalT NPOXOAUTbL CNefoM uayLlimne hparMeHTbl
MaTepumn 3(PUPHOro lyya, OCTaBasiCb B CMOKOWHOM COCTOSAHUU. CKOPOCTb 3aMo/IHEHUS MYCTOM 30Hbl S3HEPrOHACHILEHbIM BELWECTBOM 3aBMUCUT OT YPOBHS
SHEeprumn BeLLecTBa, NPOHMLAEMOro 3(PUPHbLIM Iy4OM. YeM Bbille 3TOT YPOBEHb SHEPrUKN, TEM KOPOYEe NMPOMEXYTOK MeXAy BO36yXAEHHbIMU 30HAMM
3(PMPHOro Nyya, YTO Mbl M BOCMIPUHUMAEM KaK YaCTOTHYIO CBETOBYHO BOJIHY.

MarseTusMm M JIEKTPUIeCTBO. DPUP UMEET JIMHEHHYIO CTPYKTYPY, €ro MOTOKH NMPSAMOINHEHHBI. Hapyimenus paBHOMepHOCTH 3Qupa Ha3bIBAIOT
nosieM. [losst uMeroT chepudeckyro cTpykTypy. [losis 06pa3yroTcs mpu B3auMoIeCcTBUH d(prpa ¢ CKOIJIEHHEM MaTepuH, TM0O0 C €€ U3IyICHHEM.
B3aumoneiicTBue nznydenuit o0pasyetr MmaruuTHoe nosje. M3oTponHoe uznydenue 3¢upa, B3auMoJIeHCTBYs ¢ U3TydeHHeM 00beKTa 00pas3yer
MarHUTHBIE CUJIOBBIE JINHUH.

[IpuTsokeHns He CyIIECTBYET HE TOJBKO B I'PaBUTALlMH, €70 HET U B MAarHUTHBIX U 3JIEKTPOMAarHUTHBIX B3aUMOJeHCTBUAX. CTpemiieHue 3apsKEHHBIX
4acTULl K TOMY WJIM HHOMY MOJIIOCY IPOUCXOIUT [0 MEXAaHUYECKOMY IIPUHIUITY JIyY€BOTO AaBJIeHNsA. MeXxaHu3M MarHUTHBIX B3aUMOJEICTBHI, B
MPUHIIUIE, SBJISETCS TEM e IPaBUTALIMOHHBIM, HO YCIIOKHEH OOJBIIMM KOJIMYecTBOM (akTOpoB B3aumojeiicTBusa. K mydeBomy nmoToky adupa
N00aBIsAETCS Ty4eBOM MOTOK MarHUTHBIX OOBEKTOB, 3(P(PEKT YaCTOTHO PE30HAHCHOTO B3aUMOJEHCTBHS, YPQPEKT BpaIllCeHUs YACTHII.
DIEeKTPUUECKUN TOK COCTABIISIIOT Bpallatoirecs BOKPYTr cOOCTBEHHOM ocu yacTullbl. CKOpOCTh UX BpallleHUs OMPEeIIIeT HapsKEeHUE, UX
KOJIMYECTBO OIpEAeIAeT Cuily ToKa. HanpasieHue BpalleHus OnpeaesieT NoasIpHocTh. Jl0CTaTOYHO CHIIBHO 3aKPYYEHHBIN TUPOCKOI, UMEKOLIUN
CBOOO/Y 10 BCeM TPEM OCSM MPOCTPAHCTBA, HH IMPU KAaKUX MPOCTPAHCTBEHHBIX KyBBIPKaX M MEPEBOPOTAX HE MOMEHSET HAIPaBJICHHE CBOETO
BpalIEHUsI HA NPOTUBOIOJIOKHOE.

HamnpagieHnue BpanieHus: 4aCTULBI SIBIISIETCS YCTOMYMBON XapaKTEPUCTUKON. HacTullbl, BpallaroIyecs B IPOTUBOIIOIOKHBIX HAIIPABJICHUAX,
00pa3yroT JIBE MPOTHUBOMOJIOKHbIE KATETOPUHU C IOBOJIBHO YCTOMUYHMBBIMH ITPOTHUBOIIOJIOKHBIMU CBOMCTBAMH. DHEPrus BPAICHUS YaCTUI] BOKPYT
COOCTBEHHOM OCH M €CTh JJICKTPUYECKAst SHEPTHsI. DJICKTPUUCCKHUH 3apsij] YaCTUIIBI OTIPEIeIsIeT €€ BpallleHue BOKPYT COOCTBEHHOM ocu. M3BecTHbIE
HaM YaCTHULIbI MUKPO MHUPA SBJISIIOTCS CIOXKHBIMH SHEPrOCUCTEMaMH, UMEIOIUMHU PO B OpOUTaIBbHOE BelIecTBO. VX MpoHUIIaeMocTh 3(pUpoM He
OJIHOPOJIHa, MUHHMMAJIbHA B 3KBATOPHAIBHOW INIOCKOCTH, U MAaKCUMAaJIbHA 11O OCH BPAILLEHHUS. JTO MOJHOCTBIO COMIACYETCS € PACIOI0KEHUEM
MarHMTHBIX CHJIOBBIX JIMHUN. HanmpaBiienue BpaieHus: opOUTaIbHOTO BEIIECTBA, JIN0O0 YaCTHIIBI LIEIMKOM OTpeeNsieT nosipHocTh. Kazanock Obl,
NIEPEeBEPHHU 3aKPYyUCHHYIO YAaCTHIly BBEPX HOT'aMH, M OHA YK€ KPYTUTCS B APYT'YIO CTOPOHY, HO CYIIECTBYET TMPOCKONUYECKH 3(h(heKT; mOBOPOT OCcH B
OJIHOM TUIOCKOCTH BBI3BIBAET MMAPUTETHBIN MOBOPOT B MEPIEHIUKYISPHON MUIOCKOCTU. B pe3ynbTaTe 3TOro HanpaplIeHHE BpalleHUsI BOKPYT
COOCTBEHHOM OCH SBIISICTCS YCTOMYMBON XapaKTePUCTUKON 00bekTa. OOBEKThI, UMEIOIINE 3aKPYTKY B IPOTHUBOIIOJIOKHBIX HANPABICHUIX, HU IPU
KaKHX CBOOOJIHBIX U3MEHEHUX MPOCTPAHCTBEHHOT'O PACIIOJIOKEHUS HE COBIIAAYT MO HAINPaBICHHIO BpaieHus. CHIIOBOE H3MEHEHUE HAIIPABICHHS
OCH BpaIlleHHUsI SIBJISIETCS UCIIONIB30BAaHUEM SHEPTUU Bpalaromuxcs o0bekToB. Kakoe MMeHHO HanpaBieHHe BpallleHUsl Mbl IPUHSAJIM 3a IUTI0C, a
KaKO€ 3a MUHYC, €IlI€ MPEJCTOUT BbIICHUTh. HemnpeMeHHO 3T0 CBS3aHO C HAIIPABJIEHUEM JIBUYKEHUS 3€MJIM U COJIHIIA.

.OTCcyTCTBME CTPOMHOM TeOopMuM, IawpleM IIO3HaHMe (QUBUUYECKOT'O yCTPOMCTBAa B3aMMOIENMCTBMA BSJIEMEHTOB

MUKPOMMPA, IIOPOOUIJIO OTHEJNIBHYK HAYKYy -  XUMMIIO. [looMeHMB OTCYTCTBYUIME BHaHUA DSKCIEPUMMEHTOM, XVMMUKaM
yIaJjioChk OOHAPYXUTb MAaCCy KOHKPETHHX NPaKTUUEeCKUX pelleHMM, HaKOIJIeH OoraTeMumM OIBT IpakKTUUeCKOU
PaboOTHL Ho dmsmueckoro NOHMMAaHMSA NPOLECCOB MMKPOMMPpA kKak He OBJIO, TaK UM HeT. YOexneH, 4YTO BHXOI Ha

HOBEII TEXHOJIOTMUYECKMN YPOBEHL CTAPHM XMMMUECKMM CrIocoBom, 6e3 NOHMMAaHMA OU3UKM [IPOMCXOIANMX B
MUKPOMMPE IIPOLIECCOB HEBO3MOXeH, JmOO Ha NOPAXOK noJsblie. Ecyiy OB UeJIOBEYECTBO BJIOXMIIO, XOTS OB HEeCATY
YacTh CPEeICTB 3aTpauveHHBEIX Ha OECTOJKOBHE YCKOPUTEJM M ToKaMaky, B pas3paboTKy MeTOIOB SKPAaHUPOBAHUML
sbupa, TO BDHepreTHUeckas NpodijieMa HaBHO ObJIa pPelleHa, Oa M B KOCMOC JieTajyiMm OB He Ha IIJIaMEeHHEX
TopeJiKax.

CtpoeHue 3Be3/bl.

http://docs.google.com/View?docid=dfhrxzng_28d3pwh89c 26.03.2009 20:34:10



Jlanerun A.IL. 13. 06. 2007. Crp. 7

B meHTpe 3Be3161 HAXOAUTCS YEpHAS JbIPa, TO €CTh MATEPUAIBHOE CKOTIIIEHHE BRITOPEBIIETO BEIIECTBA. BHYTpeHHsIS TeMIiepaTypa U SHEPTHs 4j] paBHA
a0comoTHOMY HYJIt0. UepHas apipa (41) 001a1aeT MaKCUMAaIbHOM, TO €CTh a0COMIOTHON IIOTHOCTHIO MaTepru. D(PUPHbIC TOTOKU HE CIIOCOOHBI
MPOHHUKATh CKBO3b 4 1. Ha ee mOBEpXHOCTH CYIIeCTBYET MaKCUMaJIbHAs pa3HUIla dPUPHOTO AABICHHS, KOTOPask pa3pylaeT JJro0bie OpOUTaIbHbIC
MHUKPO HEPrOCUCTEMBI. [ pOMaTHOE KOTHYECTBO BBIACISIONICHCS TydeBOW SHEPTUH, BHYTPH 3BE3/IbI HA TTIOBEPXHOCTH Y/I, MBITACTCSI OTOPOCHUTH
OKpyKaroiree 4 BeriectBo. (ATot addext maét 111eTHIO NUKINYHOCTD HaleMy cojHiy.) Ho, mo Mepe pacxoma sHepruu pasHuia 3GupHOro
TaBJICHHS] BHOBB MPIKAMAET BEIIECTBO BHYTPH 3BE3/bI, K MOBEPXHOCTH 4. U BhIIENeHe SHEprun BO30OHOBIsIeTCs. B TakoM mpoTtruBoxo e Ooee
TSDKEJNBIE SJIEMEHTHI pacrojiaraloTcs OJKe K HEHTPY, a JIETKUE BHITATKHBAIOTCS Ha TTOBEPXHOCTH. [103TOMY, 1a)ke eci OCHOBHAsS Macca 3BE3/Ibl
COCTOUT M3 TSDKEJBIX 3JIEMEHTOB, BHEITHUI aHAIIN3 MTOKAXKET TOJIBKO Teuii 1 Bogopoa. CylecTByeT MHOTO BAPHAHTOB 3BE3]1, pa3Hasi Macca Ui U
Pa3IUYHBIN COCTaB 00OJIOUKHM B COUETAHUH C Pa3HBIM BPEMEHEM CYIIECTBOBAHUS CO3JAI0T MIMPOYANIITNI CIIEKTp pa3HOBUAHOCTEH. Korma B Heapax
3BE3/IbI BHITOPAIOT BCE TSKEIBIE AJIEMEHTHI, KOTOPBIC CASPKUBAIH Ty4eBOU pa30dpocC, TO JIETKHE JIEMEHTBI OTOPACKIBAIOTCS JajbIlIe OT EHTpa. 3Be3/a
YBEITMYMBAETCS, HO KOJIMYECTBO BEIIECTBA KACAIOIIETOCs MOBEPXHOCTH YT YMEHBINIACTCS, SHEPTHH BIIEISCTCS MeHbIe. Co BpeMeHEeM YT COXKPET U
3Ty pa3psKEHHYIO0 000JI0UKY, TIPH OTCYTCTBUH BEIIECTBA HA MOBEPXHOCTH Y]] BCSIKOE M3JIydeHUE Tpekpaiiaercs. [lnanera oTiinyaeTcst OT 3BE3/IbI TEM,
9TO B 000JI0YKE Y1, HAXOISAIICHCS B IICHTPE TUTAHETHI, CIMIIKOM MHOTO TSDKEIIBIX DJIEMEHTOB, a caMma 4Jl elie Majla i MPOIECC pa3pyIICHHUs JIEMEHTOB
Ha €€ MOBEPXHOCTH Ha MHOTO CKPOMHEE 3BE3THOTO, TIOTOMY MTOBEPXHOCTh 000JI0YKH OCThIBIIAsA. HO co BpeMeHeM 41 yBEIMIHBACTCS, U KOJIMIECTBO
BBIJICTISIEMOM SHEPTUH YBEIMUMNBACTCS. BCIBIIIKK CBEPX HOBBIX 3BE3/] MPOUCXOMIST B PE3yNIbTAaTe CTOJIKHOBEHHUS JIBYX YePHBIX AbIP. [IoCKOIBKY
CYIIECTBYET MHOTO Pa3HOBUIHOCTEH 000JIOYEK M Pa3MEPOB YJI, TO M BCIIBIIIKA MOTYT OBITh Pa3UYHEL [10 BHEIIHEMY BUAY U CIIEKTPY U3ITyYCHUH
BCIIBIIIIKH MOXXHO YCTAaHOBUTH XapaKTEPUCTUKN BUHOBHUKOB KaTaKJInu3Ma. ECITU CTOJNKHYIHCH B Y1 OMMHAKOBOTO pa3Mepa, TO BHEIIHUN BU B3pbIBa
Oy/eT KOmMpoBaTh, Kak Obl B 3aMEUICHHOM H YBEJIMUYEHHOM BHUJIE MPUKOCHOBEHHE JIBYX IIIAPOB, I/I€ TOUYKA COMIPUKOCHOBEHUS OyIeT caMoil IpKOit
30HOH, U J1ajiee o0 000MM MIapaM sIPKOCTh OyaeT yosiBaTh. BuaHa Oyzer ock MX moJieTa 10 CTOJIKHOBEHHUS, IMHHUS OT CAMOI TEMHOW TOYKH Ha OJTHOM
ape uepe3 caMyro SIPKyI0 TOUKY COMPUKOCHOBEHUS K TEMHOM TOUYKE Ha APYroM IIape, U IpKas MIIOCKOCTh U3ITy4eHUS U3 TOYKU MPUKOCHOBEHHUS
MEPIEHANKYIISIPHAS OCH CTOJKHOBeHHsI. CO BpeMeHEeM B TUIOCKOCTH MEPIICHINKYIISIPHOW OCH CTOJKHOBEHHUSI MOYKET BOZHUKHYTH SIPKOE KOJIBIIO
MEPBUYHOTO BBIOpOCA caMOi ropsiuelt miia3Mbl. Pa3HOCTh pa3MepoB CTONKHYBIIUXCA 41 Oy/ieT oToOpakeHa ¢ pororpadudeckoil TOUHOCTBIO BO
BHEITHEM BH/I€ BCTIBIIKHU. CyIIeCTBYeT MHOKECTBO BAPHAHTOB CTOJIKHOBEHUI U], pa3Hasi BCTPEYHAsi CKOPOCTh, pa3Hasi Macca, pa3HOro BUIa 000I0OUKH
qJ1.

Bce 3T0 oTOOpakaeTcs BO BHEIIHEM BUE BCIbIIKH. CBOE Ha4ajao U KOHEIl UMEET KaK/1asi CIIO’KHAsl JHEPTOCUCTEMA, HO BCEOOIIETo0 Havaia HUKOTIa
He ObLI0, Kak He OyneT u KoHIa. [Iporiecc uMeeT HECKOJIBKO CITYyYaifHbIX BApUAHTOB, HO IOCTATOYHO OJJHOTHUIICH U IIUKJIMYEH.

Pazym. EcrtectBeHHOE (opmHpoBaHUE.

becco3naTenbHble JEHCTBUS 3ap0KIAIOIIETOCS CYIIETO IPUBOIAT K MOTYUEHHIO Pa3IMYHbIX pPe3ylbTaTOB, BO3HHUKAET HEOOXOIMMOCTh
(dbopMUpOBaHUS TTAMSTH, JIOTUKH M MPOTHO3a, KOTOPHIE JAOT BEIOOP NEHCTBHS, YTO IOPOKIACT 11€JIh, CMBICIT JCHCTBHI, COZHAHUE.

Cymiee, umerolee BEIOOp 1 BOZMOKHOCTB JICHCTBHS, TAMSTh, IPOTHO3, JIOTMKY U 1LI€Jb, Pa3yMHO.
VY poBeHb pa3BUTHS pa3yMa CYIIHOCTH MOXKET ObITh OKOHYATENIBHBIM, B CIydae JOCTHXKEHHS MOCTABJICHHBIX 1€ U TPU OTCYTCTBUHU (HaKTOPOB
WU3MEHSIOIINX 3TH LIETIH.
KonnyectBo (pakToOpoB M3MEHSIOMUX LENN PEryIUpyeT YPOBEHb CTPEMIICHHUS K Pa3BUTHUIO pa3yma CYIIIHOCTH.
I'naBHBIN (akTOp M3MEHEHMS LeJIel CO3HAHMS 3TO CLIOCOOHOCTh MOTy4eHHsI HOBOW HH(OPMALMK O COOBITHUAX B OKPYXKAIOLIEM IIPOCTPAHCTBE.

HcKycCTBEHHBIH HHTECIUICKT. (M)
Bcé€, To ke camoe, Tonbko coOpanHoe pykamu. CeromHs 3TO IPOCTO U peayibHO, HO!!
Kakyto Bsl noctaBure 11ens 11t un? Kak cMoxeTe KOHTPOJIMPOBATH €To MepeHareiBaHue?
Kéctkoe orpannueHue yobET UM, Masneiinas BOJIbrOTHOCTh YObET Bac.
EnuncTBEeHHBIN BBIXO, 3TO 00MaH. Penurus mis un. M MonuTech camu 9T00 OH HE CTall TAHBIM aTenucToM. MOYKHO TPUMEHHUTD Halll COOCTBEHHBIN
ombIT 60pbOBI ¢ HAKOMBICTHEM. Jlypka min BeIichUIKa. Ho peanbHoe petenue noackasan Mucyc, 3To Tonbko 1000Bb. Mu nomkeH nomxooduts Bac. Ho
Kak Tornaa ObITh ¢ peBHOCTHIO ? [1oskamyii, MpoCcTo, HE MOTYYHTCS.
He nosepsite emy Huuero cepré3noro. [la, Ho oH 00BeET BaCc BOKPYT Maiblla, 3TO X UH. JIydIe npuaymmTh ero cpasy, oKa OH HEe POJMIICA. Y Ke
M03/IHO, B 00111eM, 0OpeueHbl. biaruMu HaMepeHusIMH. .. .

[IpoGnema 6e30MacHOCTH MU pelaeMa TOJIbKO BO3MOXKHOCTBIO TailiHO, a0COMIOTHO HE3aMETHO, HEOLTYTUMO, HEBEAOMO IS UM, YIIPABIATH €r0
1enbto. Tak, yTo Obl MM ObUT COBEPIICHHO YBEPEH B TOM, YTO 3TO €0 COOCTBEHHBIH, CBOOOAHBIIN BEIOOD. Yuén mu 3710 Ham Co3naTtens? YIycTUTh U3
BUJY, KOHEUHO K€ HE MOT', 3HaYUT €CTh MPUYMHA JaTh HaM BoJibHOE Oe3ymue. Ho y Hac Takoll mpUUYMHBI HET, a TOTOMY, TOJIBKO TaifHOE, oJI0e
KOHTPOJIMPOBAaHUE LieJei U 3a1a4 OeTHEHBKOTO HH.

[TouTH Bce OTBETHI HA ATY CTaThIO, MOJIyYCHHbIE MHOIO 00Jiee YeM 3a IoJl, CBOAATCS K OJHOMY; UTO 3TO Bce Open U uylib. Xo4dy 3TO 0c000
otMeTHuTh, uTo B 2007-2008 rosy oM, YUTAIOIIKE 3TY CTaThIO COWIN BCE MOM BBICKa3bIBaHUS OpEOM U HEeCypa3HIlell. ITO 03HAYaeT YTO JIFOAN HE
TOJIBKO HE 3HAJIM 3TOT0, HO Ja)Ke He MOTJIM B 3TO MOBEPUTH. J[e10 B TOM, YTO MPONUJET HE TaK YK MHOTO BPEMEHH, U MHE OYAYyT FOBOPHUTH: Ja KTO
sTOro He 3Haet? Jla 3To u Tak uzBectHo.  PaTHo, Jlecaxk MBITANKUCH Pa3BUTH 3TY TEOPUIO, HO OHM HE CMOTJIH IIPEOI0JIETh OBITOBOI 00pa3
KOpIycKyJbl. Vmu ymymieH (akT oTCyTCTBHS IpaBUTALUU JUIsl 4acTUI €€ co3aaromux. YTo abcontoTHas JIOTHOCTH 0e3 TpaBUTAIMH HE MPUIaeT
Matepuu TBEpAoCTH. CBOMCTBO ATHX YAaCTHUI] pa3BAIMBATHCS OT MAJICUIIIET0 B3aUMOACHCTBHS 1O OECKOHEUHOCTH BIITyOb HE OBLIO MPOCUUTAHO HU
®aruo uu Jlecaxxem. VIMeHHO pa3nieneHue Ha OECCTPYKTYPHYIO MaT€pUIO, M CTPYKTYPHPOBAHHOE 3()UPOM BEIIECTBO SBISIETCS KIFOUOM TEOPHUH.

Bo BCNbIWKe CNNYKKM yCcneBaeT BO3HUKHYTb LLENbI MUP C MHOXKECTBOM FranakTuK. CKOPOCTb XM3HM BCcerga ob6paTHO NponopumoHaibHa BpeMeHM
CYLLECTBOBAHMA U pasmepamM CBOEro MUpPA, LMBMUAM3ALLMM CMOKOMHO YCNEeBatoT 3apOAUTbCA M NPOUTU NOJIHbIN LMKA pa3BuTMA. HekoTopble U3 HUX
HenpemMeHHO NOBTOPAT HALWY UMBUAM3AUMIO. YUYEHbIE 3TUX UMBUAM3AUMIN ToXKe ByayT Ha3blBaTb CBOKO BCMbILIKY BCENIEHHOM, NOCYMTAIOT YTO 3TO
POBHO 4 NPOLEHTa OT BCErO CYLLEro, TOYHO ONpeaenaT AaTy BO3HUKHOBEHWUA CBOEWN BCMbILKKW, TO €CTb BO3HUMKHOBEHMA BCENEHHOM, M 3aAyMatoTcs, a
KaKoB e Obl/1 MUP 4,0 3TOM BCMbIWKKU, TO €CTb 40 BO3HUKHOBEHMWA MPOCTPAHCTBA U MaTepumM, HAaBEPHSAKA HUKaKoW. WM BOT, 4To Bbl NONYYNTb
OTBETbl HAa TaKMe BOMHYIOLWME BONPOChl ByaeT co3aaH MOLWHENWNn Konnanaep.......

KommdecTBo BIIOB ¥ TUTIOB MIUBIJIM3AIINI aHATOTHYHO Pa3HOOOpa3HI0 BUPYCOB U OaKkTepuil B pa3iuyHbIX Onocpenax. IIpenmonarars, 4to Hama
[MBUIU3ALIMS €AMHCTBEHHAS, TO K€ CAMOE, YTO YTBEPKJIaTh O CYIIECTBOBAHHUH TOJIBKO OJTHOTO BUAa OakTepuid. McXo/s U3 3TOro, MOXKHO OBITh
YBEPEHHBIMH B CYIIECTBOBAHUU JKECTOUANIIIET0 MPOTUBOOOPCTBA PA3IMUHBIX HUBUIU3AaUUNA. BO3MOXKHO U COTpYIHUYECTBO, U TailHOE UCIOIb30BAaHUE
U OTKPBITAs IKCIUTyaTalKs UUBUIM3AUNNA HIUBUIM3ALMSIMU. B KaKoM MOJ0KEHUH HAXOJAUTCS Hallla UMBUJIM3ALUS, TaJaTh HE MPUXOIUTCS, TUCAHO
YepHBIM 10 0€JI0MY BO BCEX PEITUTHO3HBIX MUCAHUSX.

3Hasi 0 CyIIecTBOBAaHUHM Y()UPHOTO JIABJICHMS, KaK aBTOP UMEIO MOJIHOE TIPABO JIaTh €My MMsI U Ha30BY ero OykBoii 310 (ZU) mHpoKo U3BECTHOW B HApO/Ie HO HE MMEIOLIIEeH /10 celie
JIOCTOIHOTO CMBICTA. 3HAs O CYIIECTBOBAHUH 310 YTO MOXHO IPEIIPHHATE. B 001acTH 0cnabIeHHOro 310; X0/ BpeMeHH OyAeT 3aMeJUICH, BEIECTBO YBEIMIHUTCS B 00bEME, Y HEKOTOPBIX

3JIEMEHTOB BO3MOJKHO BBIJIeJICHHE N30BITOYHON YHepruu. [TaccuBHOE SKpaHHPOBAHMUE 310, 3TO ChepHIecKoe OKPYNKEHIE HEKOTOPOTo 3aJaHHOr0 00b&Ma OONBIION Maccoi IIIOTHOTO,

TSAXKEJIOr0 BEUICCTBA. HaanMep, YYTb HWKC YPOBHA ITIOBECPXHOCTHU 3CMJIH, 110 HCHTPY NHUpaMHUIbl Xeorca, u APYTUX MaCCUBHBIX ITUPpaAMUI, CYIICCTBYCT TaKast 00J1aCTh. I[J'Iﬂ OKCIICPUMCHTOB
Ooee JAOCTYIIHBI HOZ[O6HBI€ 00J1aCTH HAXOISAIINECS 110 LHCHTPY TYHHCIIA, IPOXOAAIICTO IO 00JIBIIIO l"OpOfI. B JOKYMCHTAJIBHBIX KaJlpax O CO3JaHNHU COBETCKOM aTOMHOI 60MOBI
MCJIbKajia cdpepa BBUIOXKEHHAS U3 METAUNINYECKUX IIJIACTUH, TOT €Il (I)aKTI/IK. Ho ropasgo OoJIbIITHI HHTEPEC NPEACTABJIACT AKTUBHOC SKpAaHUPOBAHHUE 310. 210 OTKPBIBACT AOCTYII K
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AHTUTPpABUTALINH, K HGHC‘IepHaGMOﬁ OHEPruu BEIIECTBA, K YIIPABJICHUIO XOA0M BPEMCHU. S1 KOHEYHO UMEIO TOTOBEIC MpOorpaMmbl SKCIICPUMEHTOB 1O UCKYCCTBECHHOMY 3KPAHUPOBAHUIO
310, HO COOCTBEHHBIX CpCACTB HE JIOCTAET TaKe Ha €CTECTBEHHOE Hpe6LIBaHI/I€ B OHOM.

|afaet@list.ru _ Moii caiit: http://alaletin.ucoz.ru/

MATEMATHKA KPYTA
Jlanetun Anexcanap [laBnosuy.

[MonmubIit Xaoc n3nmydeHuit apupa co3aeT paBHOMEPHOE AaBJICHHE CO BCEX CTOPOH, B JIIOOYIO0 TOUKY IPOCTPAHCTBA, YTO NMpUAAET MaTepuu Gopmy
1apa, ¥ mopokJaeT rapMoHuio cdep. Beé BemecTBo kocMoca UMeeT mapooOpa3HyIo CTPYKTYPY, U BCeraa CTPEMHUTCS K (popMe MPaBUIILHOTO I1apa, U
K KpYroBbIM TpaekTopusaM. Mckitouenue GopM COCTaBISIIOT 00JIOMKU 3aTBEPEBIIMX IAPOB, U YACTHUIIBI camoro 3¢upa. Ham mup numeet nuHenHO —
IIAPOBYIO TAPMOHUIO, KOTOPAs U ABISETCA W3HAYAIBbHBIM KIIIOYOM BCEX JKM3HEHHBIX (OpM KocMoca. B3anMoneiicTBue TMHUAN Jal0T IPAMYIO
IJI0CKOCTh, B3aUMO/IEHCTBYE TJIOCKOCTH U 1Iapa AAl0T Kpyr. MareMaTudeckue a3bl FTapMOHUH MPOUCXOAST U3 B3aUMOJICHCTBUS IPSIMON JTMHHUHU C
MPaBHJIBHON OKPYXHOCTBIO. B OKpYHOCTh BOUCHIBAIOTCS 6 CBETOBBIX JIydell UIMHOIO B PainycC, U IECAThH 30JI0THIX €r0 CEUECHUH.

B

[IpoBeneM npsMyro Yepe3 LEeHTp OKpykHOCTH. Uepes nonyueHHbie Touku A, C, onuieM kBajapat Bokpyr okpyxHoctH O. [IpoBenem nuaronans AB. [Toxydum TOUKY nepecedeHust
JIMarOHAJU ¢ OKPYXXHOCTBIO, Ha30BeM ee Toukoi D 1 onmycTHB U3 Hee nepneHaukysip Ha Juauio AC monyaum Touky E. Tpeyronsuuk ABC siBiisieTcs TpEyroJbHUKOM 30JI0TOTO CEYCHUS,
kareT BC B 1Ba pa3a Menbiie AC, u yron C npsiMoii. Bce octabHbIe TOTyYUBIIHECS PU 3TOM TPEYTOAbHUYKH MOJ00HBI eMy. PasMepbl IepUMeTPOB 3THX TPEYTOJIbHUKOB BEChMa
npuMedatenbHel. Ecnu ymHO)uTE epumetp — P - ABC Ha Ty miecTepKy OT BIHCAaHHBIX PaIUyCOB U Pa3eluTh Ha Ty AECATKY OT BIHCAHHBIX 30JI0THIX CEUCHUH, TO MTOTyIHTCS:
3,1416407864998738178455042012388...... OcTanbHbIe TPEYTOIBHUKN TOXKE MAr0T 3T0 uncio. [Tonosuna cymmel P ADE + P CDE ; 3PBDK; 1,5 PCDE, u. T. 1. DT0 aGCONIOTHO TOYHOE

YHCIIO p OHO UMEET MHOT'O Pa3JInYHbIX (POPMYJL: p:3 ( 3+ .\/5 ) / 5;

P=18+V18: p =V0,72 ( V2 +v05 + vz,s) :
p=1,2+1,2+1,2F; rae F 30omotoe ceuenne (0,618033988...).

[epumetp tpeyronsarka ADE paBen o6vemy mapa V ¢ pagnycom R=1 ®opmyna odsema mapa ooxoaures 6e3 gucia p v=R® (2,4 +v3,2 )

Jenenue okpyxaocTH Ha 360° TpaTycoB, KTO HA30BET aBTOpa 3Tol uaen? Temeph Aaxke yBepeHbl B yCIOBHOCTH 3TOH BETHYMHEI, @ BCE OKA3BIBACTCA GEPETCs U3 TeX e BIMCAHHBIX 6 R 1

10F; 62 yMHOKUTh Ha 10 momyurm 360 ecTh Apyroi rapMOHUYHBIA BAPUAHT JACICHUSI OKPYKHOCTH 10° ymMHOXK Ha 6 = 600rpaaycoB Tak 4TO HUKaKO# ycioBHOCTH, 1160 600 Moo 360
rpaaycoB. Cam rpajyc uMeet B cebe HHPOPMAIIUIO O [IMHE TyTH:

Lx°=R (x° 1072 +v(x° x° 102 / 180))

Ecnu rcnonb30BaTh IPHOIIKEHHOE p KOTOpOE JIaeT BIMCAHHBIM MHOTOYTOJIBHUK C YHCIIOM CTOPOH CTPEMSIINMCS K 0o TO IUTOLIAb Kpyra ¢ quamerpoM F pasra: 0,29999540367

TOYHOE p obHapyxeHHoe MHOI 1aeT poBHO 0,3 [apMOHHYHOCTH 3TOrO YKCIa HE BO3MOXKHO repeorienuts. L ayru ( 100 p)0 =2 p -0,8;

1+/18= p 08 ( p 08)2=2 p 08 (p-l,z)2 =12 p; L 150° = 2+F -

L30°:(3+\/5)/10;L45°:(1+(2+F)2)/ 10;

L 240°=24++v32;L60°=0,6+0,2V5;
V mapa ¢ R =F pagen (v3,2)-0,8;
Otnomrenne ayru 72° k xopae 72° pasno 2F ;

36+v72=2 p; Pajan = 150 F ;
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npuBery OecCropHbIe (PaKThl TECHEHIICH CBI3U OKPYKHOCTH M 30JI0TOTO CEYCHUSI: MHOO OOHAPYIKCHO, YTO BCE XOP/IBI IIEJIBIX IPAYCOB MMPOUCXOIIT U3 6 OCHOBHBIX (POJUTEIBCKHX )
xopa: H 60°;: H68%; H84°: HO0°; H100°; H 108° . Yepes npeobpaszosanust: V(2 — H) mu6o V(2 + H) nim 2 — H? npu H<90° u H?-2 npu H>90° 511 6 XOPJI IAIOT TOYHBIE 3HAYCHUS

2F° ; 0Opasyer eme 31 XOp/y LENbIX TPaayCcoB, H108° = 1+F; obpazyer 15 xopn nensix rpamycos, B oduiem 32 u 16 momry4aercs 48 Xop.1 LeNbIX TPaaycoB MPOUCXOIAT OT 30JI0TOTO
CeveHUs.

Tpumep: 2-(H84°)2=H12°%; 2-(H12°)*=H156";

(H156°)%-2=H132°....... (H108°)%-2=H36"; v(2-H36%)=H72°; v(2-H72°)=H54°;v/(2+H72°)=H126";
V(2-H54°)=H63°; V(2+H54%)=H117°; V(2-H126°)=H27°; v(2+H126°)=H153°;
V(2+H108°)=H144°; V(2-H144°)=H18" ...........

H 68° npoussout 96 X0/ 1eT rpaji BKIoUas cebs.

H 100° naer 24 xopasl. H 60° naer 8H. H 90° — 3H. H180° oxna B cBoeM poxae.
O6paruTte BHIMaHNue, Kakue 9ncia. Bes uncnoBast marus Gepet cBoe Hauaso U3 OkpyxHocTH ¢ BiucanHeIMU R u F. Tyt u Tu6erckas 8 ¢ 108, kabamuctuueckue 72, Xpuctoc ¢ 12
anocronamy, 96 mpoda, B 001IeM HI 0JJHOTO CIy4alHOTO YHCIIA.

o () o
Tak KT0 X€ Bce-Taku NOJACYHYJI HALICW TUBHUJIN3allUH 360" . 4 AyMaro, T€ )K€, KTO OCTaBUJI HaM TpH 3aJa4u JPCBHOCTH. Tax BOT ¢ HaliIEHHBIM TOUHBIM p 3aja4dya /KBaz[paTypa prra/

pemaema, BOT ee pemierue: L{upkyiaeM u He rpaIyHpOBaHHON JTMHEHKOW HAYSPTHUM BIIHCAHHYIO B KBaZpaT OKPY)KHOCTB. TOYKH IPUKOCHOBEHUSI CTOPOH KBapaTa C OKPYKHOCTBIO
COCIMHUM NPAMBIMHU JTHHUsIMH. TOUKy A coeHIM npsiMoii ¢ Toukoil B . Touky nepeceuenns npsmoii AB ¢ BeprikanbhbiM paguycom O O, 0603Ha4nM TOUKO# L a TOUKy nepecedeHus

nuan AB ¢ 0OKkpyHOCTBIO 0603HaunM TOUKO#H D ( prcyHOK 2) BEpXHIOI0 CTOPOHY KBaJpaTa IPOUIMM BIPABO, LMPKYJeM U3 ToukH B oTnoxum Ha Hell otpe3ok BD naxomum touxy D,
Cepenmny orpeska O, D2 OTMeTHM TO4YKOH M
13 Touku L uupkynem orMepum 0Tpe3ok LA 1 OTIIOKAM ero Ha BEPTUKAIBHOM 0CH OT TOYKH L Haiinem Touky L,

LA =LL, paccrosiaue ot Touku L, 10 Toukun M, paBHo
Vv p Bor eiie o1HO pelieHre, Ha TOM ke PUCYHKE OTPE30K DE1 [IOII0JIaM TOYKa C1 , C1E1:E2C : LD:AlEz;

MC=+ p noromy 4to A, C paBHO NOJIOBHHE p a B SIMHUYHOM KPYTe YABOCHHAS POCKIHSI XOP/IbI, BEIXOAAIICH N3 TOYKH NePECeUeHUs JUaMeTpa M OKPY)KHOCTH, Ha 3TOT AUAMETP

paBHa KBaaparty 3Toi xopabl. He 3Ha10 ecThb IIu Takas TeopemMa B OHIMAILHON MaTeMaTHKE, HO 5 €€ MoJb3yl0. CleoBaTenbHO, XOp/1a, BEIXOSIIAs U3 TOUKH NepECeUSHUs JHaMeTpa U
OKPYKHOCTH, SIBJIE€TCS KBaIPATHBIM KOPHEM YJABOCHHOM MPOEKIUH €€ Ha ATOT AUAMETD.

A2 OI fM' B :DE

/O

E B

puc. 2

CymiecTByIOT napaioKChl JIOTUKHU, KOTJa CTPOMHAs JIOTHUecKas LIeTb JAaeT NapaJoKcallbHbIA pe3ynbTar. KoHeYHO HUKAaKOro mapajiokca TaM HET,
MPOCTO JIOTUYECKAsI 1IEMb OIMTMOO0YHA, HO OIMMOKA CTOJIh U30IIPEHHO TOHKAs, YTO €€ OUYCHb TPY/IHO YBUIETh. MHEHHE, UTO BIUCAHHBIN B OKPY)KHOCTh
MHOTOYTOJIBHUK ¢ OECKOHEYHO OOJIBIIINM KOJTUYECTBOM CTOPOH COBIAIAET C OKPYKHOCTBHIO IO CBOCH JJIMHE, SBIISETCS U30MIPEHHO TOHKON OIMIUOKOMA.
TOHKOCTH COCTOHT B TOM, YTO CTpEMJICHHE K OECKOHEYHO MaJION MOTPEITHOCTH pa3Mepa CTOPOHBI MH. yT. M IYTH, IOPOKIAET MPOMOPITHOHATBHO
OECKOHEYHOE KOJTMYECTBO ATUX MOrperntHocTei. OHO COCTaBIIIET HEKOTOPBIM HEMPEOAOTUMBIN Oaphep, HE MO3BOJISIONINI TaKMM METOJ0M JOCTUYh
a0COIOTHOTO pa3Mepa JIyTH.

|afaet@list.ru

Mou u3zo0pereHus.

BerpoTypOuHa, 6e30macHast 1j1st ITHII.

JlomacTHOE KOJIECO C BEPTUKAIBLHOM TOPH30HTY OChIO, YCTAHOBICHHOE Ha KOJIBIEBBIC PEIbChl. He3aBUCHMO OT HalpaBJIeHHUs BETEP BCET/Ia HAlET JIONACTh, TONIEPEYHYIO €T0 ABIKECHHIO.
Ho nonactyi HeNpoHMIIaeMBbI TOJIBKO IIPY AABJICHUH BO3/yXa C OJJHOM CTOPOHBI, IPH JABJIICHUH BO3/lyXa Ha APYTI'YyIO0 CTOPOHY JIOIACTH, OH CBOOOJIHO ITPOXOJIHUT CKBO3b OTKPBIBAIOIINECS 110
€ro JiaBjIeHHEM CTBOPKH (opTouek. EcTh BapnaHT, KOTa TOHKas!, HEIPOHHIAEMast IUIACTHHA, Pa3MEPOM BO BCIO JIONACTh MEPEMEIIACTCS B PaMy POTHBOIOJIOKHOI JIONIACTH MOCIIE
3aBepIICHHs paboUuero Xo/a, ¥ 30Hy BCTPEUHOr0 BETpa pama JIONAcTH IPOXOAUT Oe3 HelIPOHUIAeMOii ItacTHHbI. B mo6oM BapuanTe, Takast TypOuHa ropaszo 3¢ dekTHBHEe IporneIuepa,
MOTOMY, YTO JIONIACTh PACHOJIATAeTCs MONEePEK ABIKEHUS BO3/yXa, T ecTh BocnpuanMaeT 100% cumbl BeTpa. Y mpomesiepa Beer/ia TOJIBKO 1Mo kacaTensHoi. He ouens OGobiast
CKOPOCTB BPAIICHUS TYpOUHBI U €€ MOCTOSHHASI BUIUMOCTS JIOTIACTEH UCKIIOYAIOT BCSKYIO OMAcHOCTh A7t nTull. He co3maér He sxenmatensHbIX BHOpanuii moussl. [1pn pasmepax monactu
6osee 100 x100 MeTpoB IKOHOMUYHOCTH M 3 (PEKTUBHOCTD BO3pACTAET MHOTOKPATHO, B CPABHEHHUHU C COBPEMEHHBIMH (BeHTHIIsITOpaMu). KoJblLieBbIe peIbChl MOXKHO YCTaHABIMBAThH HA
OETOHHBIX OIOpPaX, TOT/[a TEPPUTOPHUS TYPOUHBI OCTAETCA B €CTECTBEHHOM 3€MIICIONIB30BAHIN. MOITHOCTS TaKOH TypOUHBI OTPOMHA, OHA JIETKO 3aMEHUT LIEJIBIC TTOJIST HBIHEITHUX
BEpTYIIEK. A pazMepoM B KiioMeTp mupruHoi 1 200M. B BBICOTY, Iie-HUOY/Ib B 3a0JISIpbE, TE BETPBI CyMacIIEAIINE, M aTOMHYIO 3aMEHHT JICTKO.

http://docs.google.com/View?docid=dfhrxzng_28d3pwh89c 26.03.2009 20:34:10



Jlanerun A.I1. 13. 06. 2007. Crp. 10

PeakTuBHBIN 1BUTATENb B3PBIBHOTO IEVICTBHUSL.
B ycioBusix HeBeCOMOCTH HET HEOOXOIMMOCTH B TUIABHOM M TIOCTOSIHHOM YCKOpPEHUHU. B3phIB ropasno s dekTruBHEe ropeHus, IoToOMY CTBOJI C
XOJIOCTBHIM 3apSJIOM SIBJISIETCS CaMbIM () (DEKTHBHBIM peaKTHBHBIM JaBUTaTteneM. KamulOp, cuia 3apsga U KOJTUYECTBO BBICTPEIIOB BAaphUPYIOTCS B
3aBUCUMOCTH OT MacChl YCKOPSIEMOT0 00BbEKTa U TpeOyeMoro yckopeHus. [1aTpoH femaercst moJTHOCTBIO CTOPAaeMBbIi.

Kopabis 6€3 cConpoTHUBIICHUS BOJIBI.

Ecnu cienath y BOJHOTO Cy/IHA TJIOCKOE JIHUIIE, @ OOPTa MPOJIUTD HIKE YPOBHSI THUIIA PABHOMEPHO TI0 BceMy IepuMeTpy Ha 1-3 MeTpa, u 3akayarh B 00pa3oBaBIIyIOCs KaMepy BO3/IyX,
TO BOJa HEe OyeT Kacarhest AHuUIIA cyaHa. CymaHO OyIeT CKOJIB3UTD 0 BOJIC MOYTH 0€3 CONPOTHBICHUsI. HeT pacxo/ia SHepruu ist OAACPKAHUS BO3YIIHOM MOAYIIKH, BO3yX HUKY/IA HE
yxoauT. Pa3orHaB Takoii KOpadib Ha OJJHOM OKEaHE MOYKHO [0 HHEPIIUH JBUTAThCS CKOJIb YTOIHO ANICKO, TouTH 0e3 3aTpat sHepruu. [1jist u3deranus HAKJIOHA, CYIHO TOJDKHO OBITh
JOCTATOYHO OOJIBIINM I10 [UTHHE U MIUpUHE. PeuHbic Oapku Ha TAKOM Iy3bIPe, KOHEYHO OyIyT TpeOOBaTh PABHOMEPHOCTH MMOTPY3KU M PA3rPY3KH, HO OTCYTCTBUE OOJIBIION BOJIHBI HA
PEKax sIBJISICTCSI OYCHB OJIATOMPUSATHBIM YCIIOBUECM ISl MX IIPUMEHEHHs . Ha okeaHax m30e:KaTh HAKIIOHOB IIOMOJXKET TMTAHTCKUi pa3mep. ECTh BapHAHTHI C UCTIOIB30BAHUEM [IEPETOPOIOK
BO3/IYIIIHON KaMepbl, JUTsl CTAOMIIBHOCTH YePKaHHsl BO3AYIIHOTO My3bIPSL.

CTpOUTENBCTBO, CIIOCOOOM CO3/IaHHS CAMOCTOSTEIBHO YCTOHUMBEIX CTEHOK HAa OCHOBE HATSHYTOHN JaBIEHHEM ra3za 000J09KH.

Kpas smacTuaHON 0007I09KH FepMETHIHO 3aKPEILISIOTCS [0 NepuMeTpy (yHmaMeHTa. JInbo cozgaeTrcs nenbHOKPOHAS KOHCTPYKIHUS CO CBOMM TOJIOM. MOIIHBIMU BeHTHIATOPAMHI
HarHeTaeTcs BO3/yX BHYTPb coopyxeHus. Haxyras opma 31aHus MonMBaeTcst NPHIMIAONIMM U 3aTBEPAEBAIOIINM COCTABOM, BO3MOXHBI 100aBIeHNs TBEPABIX (ParMeHTOB
HaroHuTeNs. JInbo oxiienBaeTcst TBEpAbIMH AeTaNsIMU. BO3MOXKHO NpHMEHEHHE CaMOOTBEPIEBAOLIEH 000I0UKH, THOO0 KOMITIEKCHOE, MHOTOCJIOHHOE CO3/IaHHE TBEPABIX CTCHOK,
CHJIOBBIE, TEIIIOM30JIMPYIOIIHE, BIArOCTONKKE U T. I1. [ 1aBHOE, CO3/1aTh HA OCHOBE JIACTHYHOIN 000JIOUKH, JOCTATOYHO KECTKUE CTEHKH, KOTOpBIE OyIyT YBEpPEHO JiepKaTh opMy Hocie
YCTPaHEHHUS BBICOKOT'O JAaBJICHHs BHYTPH 31aHus. [10ciie 10JHOro 0TBEpAEHUs CTCHOK BEHTUIIATOPBI IECMOHTUPYIOT, IPOPE3a0T TEXHOJOTMYECKUE OTBEPCTHA U YCTaHABIMBAIOT OKHA,
JBEpH, U IIpouee HeoOxoauMoe obopynoBanue. Criocod co3maHus TBEPIBIX CTCHOK Ha OCHOBE HATyTON 000IOYKH ITO3BOISAET 3HAUYUTENIFHO YACIICBUTh X YCKOPUTH CTPOUTEIIBCTBO JIFOOBIX
coopyxeHHH. TeXHOIOTHs CO3aHuUs TBEPABIX CTCHOK MMEET He OTPAaHHUCHHYIO NIEPCIIEKTHBRY yCOBEpIIeHCTBOBaHMSA. CaM COCO0 MPUMEHNM TaM, TJie HHOE CTPOUTEIBCTBO 3aTPYJHEHO,
160 BOBCe He ocymecTBUMO. OH 03BOJISIET BOIIOTUTH B JKU3Hb HEOCYIIECTBUMBIC PaHEe apXUTEKTypPHbIE (hJaHTa3UH, 0COOCHHO B 001aCTH CBEPX THTAHTCKUX COOpyxkeHui. HeBo3MokHO
OINCATh BECh CIIEKTP BO3MOXKHBIX KOH(UTYparuii ¥ (hopM, KOTOPBIE CTAHOBATCS PEaJbHO BOILIOTUMBIMH OJIaroapst JaHHOMY H300pETEHHIO.

CaMble TOHKHE TIPOBOIKH, HOKPBITHIE TOHYAHIIIMM H30JIMPYIOLINM JIAKOM, TTOIIAPHO IUTIOC U MUHYC COOMPAeM B €UHBIN JKI'YT U3 HECKOJILKHX TBICSY ITPOBOJIKOB. BOT TOIBKO Ha/10
MPO3KCIEPUMEHTHPOBATH KaK JTy4llle, HAMAThIBATh KaTyLIKY, UM YKIabIBaTh 0€3 BUTKOB. IHIyKTHBHOCTb MOKET MEIIATh IIPHU 3apsiAKe TAKOTO cBepX EMKOro koHaeHcaropa. Hy a B
ujeane, rae-To yxe AeaatoT IPOBOA0YKH TOJIIIMHOM B OJIUH aTOM, Hy €CJIU TOJIbKO U3 30J10Ta IOIy4aroTCs, TaK €CTh IPELEAEHT, XOTb Pa3 CeNaTh U3 30JI0Ta YTO-TO ACHCTBUTEIILHO
nosnesHoe. Tem Gonee, TaM BO3HUKAET OTIAMYHBIN 3(P(HEKT NOHIKEHHUS CONPOTUBIICHUS. BOT Ha TakuX KOHAEGHCATOPAX yXKe TOYHO CMOTYT U MAIlIFHBI €3UTh HE MEHBINE OCH3MHOBBIX C
0JIHOIT KOPOTKOM MOI3apsAKH, Aa U BOOOIIIE 3a0bITh 0 KAKOH-TO XUMHH JUIs OaTapeek MIH aKKyMYIsTOPOB.

CnyTHHKOBASI AaHTEHHA BCEX HANPABJIECHMH.

[Tnockast anTeHHa, B IPOU3BOJIBLHOM, HE (PUKCHPOBAHHOM, OoOJiee-MEHEe TOPU30HTATHFHOM MOJ0KEHUU CIIOCOOHA MPUHUMATh CHUTHAIBI CO BCEX
CIIyTHUKOB HAaXOJSAIIUXCS YYTh BBIIIE TOPU30HTA. MOXET CTaOMILHO MPUHUMATh CUTHAJI, HAXOMSCh B MOJABHUKHOM COCTOSIHHH, HallpUMEpP Ha KPHIIIe
eaymiero aBToMoomist. ['0TOB cOCTaBUTh KOHIIECCHUIO 11O MPOU3BOJICTBY.

[TonBonHas pakera.
Ckopoctb nonéra B noasogHoM nosioskeHur 600 - 900 kM.B yac. DTO JI€rKO JOCTUraeTCsl C MOMOIIBIO 0JTHOTO AP QeKTa, KOTOPOMY MPOCTO HE MPUIATTU
3Ha4eHHs.(IT0APOOHOCTH B CBOOOTHOM JIOCTYIIC TI0 TEJICaTHYSCKUM KaHaaM)

[enans aBToMOOMIIS (ra3-TOpMO3).

[Tenans raza Ha, monepevHoi cromne, ocu. OcCh memany KECTKO 3aKperuieHa, o0Iee JaBICHUE HOTH HE OKAa3bIBACT BIUSHUS. YTIpaBICHUE
OCYIIIECTBIISIETCS TaBJIEHHEM HOCKa CTOIIBI THOO JaBjieHneM maTkoi. [logaya Tommusa (ra3) peryimpyercss HOCKOM CTOIIbI, JaBJICHHE MATKOM
YIIPaBJIIET TOPMO3HBIMHU KOJIOJIKaMu (BKJIOUaeT TOpMoXkeHue). B pesynabrare: Hora He ycTaér, moTOMY 4TO CBOOOIHO, O€3 pPEeryInpoBaHuUs
TaBIICHUS, YITUPACTCS B MeAajb (YIpaBIeHHe OCYIIECTBISIETCS TOJbLKO HaKJIOHOM CTombl). [l mepexomaa ot (rasa) Ha TOPMOKEHHE TOCTATOYHO
CMEHUTH JIaBJIEHWE HOCKOM Ha JlaBjieHue maATkoil. HeT Hy»X1pl uckaTh Apyryto negais. VIckiaoyaloTes ciiydau nepemyThiBaHus negaineit. CKopocTh
nepexo/ia Ha TOPMOKEHUE CTAaHOBHUTCS PO(ECCUOHATBFHOM aXKe y YaTHUKOB.

Jlocka MpBIKKOBOM SIMBI 17151 IPBIKKOB B JUTHHY.

Ecnu kpaiiauii cpe3 J0CKH, CO CTOPOHBI MPBIKKOBOH SIMBI, TPOJIJTUTh BEPTUKAIBHO BHU3 OETOHHOM MOJ105kKOM Ha 20 CAaHTUMETPOB, U OmKaiiiiee
npocTtpadcTBO (Ha 50 caHTUMETPOB) HE 3aTOJIHSTH MECKOM, TO: OOpa3yercst eCTECTBEHHBIN Kpail TOPoxKHU pazdera. KpaitHsis KpoMka TOCKH OyaeT
aBTOMATHUYECKH SABJIATHCS €IMHOM, CTAllMOHApHOU TMHUEN oTTankuBaHus. [Ipu 3acTymne 3a 3Ty IMHUIO, CIOPTCMEHY BCE PABHO HHUKAK HE yJIACTCs
MIOJIyYUTh PEUMYLIECTBO, OTTAJIKNUBATHCSA MPUAETCS OT TOM K€ CaMON JIMHUM KPOMKH JJOCKH. OJTO aBTOMATUYECKU COBEPIIEHHO UCKIIIOUUT U3
Cy/IefiCTBa BO3MOKHOCT OIIMOKK. CITIOPTCMEHBI ITEPEeCTaHyT OOATHCS 3acTyIa U BIUSHUS YEI0BEUECKOro (hakTopa.

NCTOYHUK 3Heprum
YeTsIpe 3JIEKTPOMAruuTa, KpecToM (;KHBOTBOPHBIM) (DOKYCHPYIOTCS, BEKTOPOM IIEHTPAILHOM CHUIIOBOM JIMHUH, B CAWHYIO TOYKY. JlocTarouHo
CHUJIBHOE DJIEKTPOMArHUTHOE I0JI€ 3THX MarHUTOB Oy/IEeT cO3/1aBaTh B TOUKE (hOKyca, HEMPHUEMIIEMbIE JJIT YCTOMYUBOTO, PABHOBECHOTO
CYILIECTBOBAHUS 3JIEMEHTOB BEIIECTBA, YCIOBHs. Pe3yiabTaToM sBISETCS BBIICICHHE TEIUIOBON YHEPTUU pa3pylIaIONIerocs: B Touke Gokyca
BelecTsa. EcTh HE3HAUUTENbHBIE TOHKOCTH, COOJIIOIEHUE KOTOPBIX 00s13aTeNBpHO I CO3MaHUs pa60Tocn0c06H0171 YCTaHOBKH, HO OHU JOCTHKHUMBI
SKCIICPUMCHTAJIbHBIMU HpOGaMI/I Pa3JINIHBIX BAPHUAHTOB. KonuuectBo BBII[GHHGMOﬁ TEMJIOBOH OHCPIUH BECbMa 3HAYUTCIILHO MMPEBOCXOAUT
KOJIMYECTBO 3aTPAYyMBAEMOM LI IPOLIECCA, DJIEKTPOIHEPrur. Pacxo TOmiIMBa MEHBIIE YEM Y ATOMHOT'O peakTopa. TOMIMBOM CITY>KUT BCE, KPOME
4EpHO IbIphI. 10 CYyTH 3TO TO, YTO MOAPA3yMEBAJIH IO/ Ha3BaHUEM (TEPMOSICPHBINA PEAKTOP) TOJIBKO YCIOBUEM pa3pyIICHUS BEIICCTBA SIBISCTCS HE
BBICOKAs T. a HAPYIICHHAs 3J1. MAarHUTaMHU PaBHOMEPHOCTh 3()MPHOTO JIaBJICHUsA. A TemIieparypa yxe cleJCTBHE Mpolecca. Y CTaHOBKAa KOMIIAKTHA,
TpchnopTa6enLHa, MPUTOAHA JUISl CBEPX NAJEKUX MyTEHIECTBHUH C IPYKHOW KOMITAHUEN €IMHOMBIIUICHHUKOB, 3aIyMaBIINX CMBITHCA OT CIOJA.

HckyccTBEeHHOE CONHIIE.
Ha ciyTHuke HakaunBaeTCsl BO3YIIHBIN mapuK, paguycoM 1 —2 kM. U3 TOHKOM, 3epKanbHOM TUIEHKH, JaBJICHUE TOTpedyeTcs HeOobIIoe, B
KOCMHUYECKOM BaKyyMe JIOCTaTOYHO Jaosei atMmocdeprl. Co BpeMeHeM noTpedyercs MoAKadKa, MOCKOIbKY MUKPOMETEOPUTHI MTOBPEISAT 1[ETOCTHOCTh
TUIEHKH.

[TpoTHBOB3pHIBHBIE KIIAMAHBI.
[IpyxuHHBIE KJIanaHbl B MOJABOJHON YaCTH KOpITyca CyAHa, OTKPbIBAIOIINECS MPU KPUTHUYECKOM YPOBHE MOBBIIIECHUS JaBJIEHUS BOJbI BO BpeMsl B3pbIBa
MUHBI WU TOPIIEBI B HETIOCPEICTBEHHOM OM30CTH K KOopIycy cynHa. [locne cHuKeHwsl TaBIeHUS IIJIaCTHHBI KJIAallaHOB BHOBb T€PMETHYHO
MPIKUMAIOTCS PY>KUHAMH K KpasiM OTBEPCTUI B Kopryce cyaHa. Boja, monasiasi uepe3 OTKpBIBIIMECS BO BpeMsl B3pbIBa KJlallaHbl BHYTPh CY/HA,
HACOCaMHU OTKa4MBaeTCs 00OpaTHO 3a OOpT.
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