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H.A. Kosblpes

O BO3JECTBWW BPEMEHW HA BELLLECTBO

Jiobas usmyeckas cmuctema, M B YaCTHOCTW BELLECTBO, C TeYEHUEM BpEMEHU TepsieT
CBOKO MepBOHAYa/IbHYK0 OpraHW30BaHHOCTb, pa3pyLlaeTcd W crapeeT. B cooTtBeTcTBUM CO
BTOPbIM HayasioM TEPMOAMHAMUKN MPOUCXOAMT Mepexos B 60/ee BEPOATHOE COCTOSHME. JTO
06CTOATENLCTBO  00OYC/IOB/IEHO CBOMCTBaMM MPWUYMHHOCTM, COrlaCHO KOTOPbIM  MPUYMHA
MOPOXJaeT MHOrOYMCNEHHbIE CNeACTBUS W MO3TOMY B 0O6LLEeiA COBOKYMHOCTWU COGbITWIA
nosyyaetca, Kak nucan HbloTOH: «[pupoga npocta U He POCKOLIECTBYET MU3MULLHUMU
npuyMHaMun». POCT ymcna pasHoo6pas3HbIX CNeACTBUIA NPUBOAMT K peanu3aumm Bce 60/bLUEro
ymcna BO3MOXHbIX COCTOSAHMU cUCTeM. IpoMCXoanT NnoTeps OpraHM30BaHHOCTW, BHECEHHOW B
CUCTEMY HEKOTOpPOM MPUYMHOA. TeyeHMe >Ke 3TOro npouecca [O/MKHO COBNajatb C
Hanpas/fIeHHOCTbIO BPEMEHM, NMOCKO/bKY CNeACTBUS HaxoaAaTcs B OyfyLleM Mo OTHOLUEHMIO K
npuyvHe. EcAM  BpeMs  [OMOMHSAET TPeXMepPHOe MPOCTPaHCTBO [0  YeTbIPEXMEPHOro
MHOroo6pasusi, T0 Te4eHNe BPEMEHW HACTOALLMM MOMEHTOM INLb OOHAPY)XXMBAET COBLITUSA YKe
CyLLEeCTBYHOLME B OyayLLEM, MPY COXPaHEHUW BCEro, YTO OTOABMIaeTcs B MpoLusioe. B Takom
YeTbIPEXMEPHOM MUpE BCe, YTO AO0/HKHO OblTb B COOTBETCTBUM C 3aKOHamu [pupogbl, yXxe
CYLLECTBYET peasibHO, NOLO6GHO TOMY, Kak B TPEXMEPHOM NPOCTPAHCTBE BbIBOA O TOM, YTO HEYTO
[O/MKHO ObITb B 33laHHOM MeCTe, 03Ha4aeT, YTO OHO M eCcTb TaM Ha camoMm fene. Mo3aTomy Bce
COObITUA B YETbIPEXMEPHOM MUpPEe AO/MKHbI y)XKe CyLecTBOBaTb B COOTBETCTBMM CO BTOPbIM
Ha4Ya/IoM TePMOAMHAMUKM W BbIFNSAETL BEEPOM, PaCXOAALUMMCA U CTOPOHY Oyayuiero, T.e.
MONOXMWTENbHOrO  HamnpaBneHnss ocu  BpemeHW. OfHako, Takas KapTuHa (haTa/lbHOro
AeTepMMHM3MA MPOTUBOPEYMT cBO6GOAE BbIGOpa M BCEMY OMbITY Hallei Xu3Hu. CKopee BCEro
3TO 0O3HaYaeT, YTO YUCTO reoMeTpUYEcKoe MPeAcTaB/eHne O BPEMEHWN ABMSETCA HeLOnyCTUMO
YMPOLWEHHbIM.  [IeCTBUTENbHO, /1S BbIBOLOB  CMeuMasbHOW  TEopuM  OTHOCUTEIbHOCTY
HeobXxoAaMMo cumMTaTb, 4YTO OCb BpeMeHM iCt Mwupa MWHKOBCKOrO paBHOLIEHHA TpPeM
MPOCTPAHCTBEHHbLIM KOOPAMHATHLIM OCAM. [TPOCTPaHCTBO >Ke MOXeT 06/1afaTb He TO/bKO
reoMeTpUYeCKUMI CBOWCTBaMW, T.e€. ObITb MYCTbIM, HO Y HEro MoryT ObiTb U (DU3MYecKme
CBOICTBA, KOTOPble Mbl Ha3blBaeM CW/I0BbIMU MOMSMU. 03TOMY COBEPLUEHHO €eCTeCTBEHHO
nonaratb, YTO M OCb COGCTBEHHOrO BpemeHn iCt He BCerga sBNSeTcA NMycTol U YTO Yy BPEMEHU
MOryT ObITb W (hM3MYeCKMe CBOMCTBA. bnarogaps 3TWUM CBOMCTBAM BpeMs  MOXET
BO3/eNCTBOBAaTb Ha (M3UYECKME CUCTEMbI, HA BELLLECTBO M CTAHOBUTLCH aKTUBHLIM YYaCTHUKOM
Mwupo3gaHus. 3T0 NpeAcTaB/eHVWe O BPeMEHW, KakK O sBneHMKU [pupofbl, COOTBETCTBYET U
HalemMy WHTYWTUBHOMY BOCMpPUATUIO Mupa. AKTUBHbIA KOHTaKT BPEMEHM CO BCEM, 4TO
nponcxoant B Mupe, LO/MKEH NPUBOAUTL K B3aUMOLEACTBUIO, K BO3MOXHOCTW BO3AEACTBUIA Ha
CBOWCTBA BPEMEHM CO CTOPOHbI MPOMCXOAAMX MpoueccoB. Ho Torga Ans onpefeneHus
OyayLuiero Heobxoamma (hakTuyeckas peanmsaumns BCeX NpeLlecTBYHOLWMX MOMEHTOB. be3 aToro
OyfeT cylwecTBoBaTb HeOrnpeAeneHHOCTb Oyayllero, B OT/MuMe OT Mwupa C NycTbiM, He
B3aVMO/ENCTBYIOLLMM BpEMEHEM, KOTOPbIA MOXHO 3apaHee MoCTpouTb. MO3TOMY aKTUBHbIE
CBOWCTBa BPEMEHU MOryT 0CBO60XKAaTb Mup OT XKECTKOro AeTepMuHu3Ma Jlannaca.

CTeneHb aKTMBHOCTW BPEMEHWN MOXET ObITb Ha3BaHa €ro MJ0THOCTbI. Y)Xe U3 CamblX
06LWMX COOOPXKEHNI MOXHO 3aK/HOUUTh, UYTO CYLLECTBOBAHWME MIOTHOCTU BPEMEHW [AO/MHKHO
BHOCWUTb B CUCTEMY OpPraHM30BaHHOCTb, T. €., BOMPEKM 06bIYHOMY XOAY PasBUTUSA, YMeHbLUATb
ee 3HTponuio. [elicTBMUTE/bHO, KOrfa BeCb Mup nepeMeTaeTcs Mo OCY BPEMEHMW OT HaCTOALLEro
K 6yayLiemy, camo 3710 byayLiee, eciv OHO (PU3MYECKN peasibHO, BYAET NATU eMy HaBCTpeYy U
OygeT, CcTarmBas MHOrMe CMeACTBUA K OLHOM MpuyMHe, CO3AaBaTb B CUCTEME TEHAEHLMIO
YMEHbLLUEHWS ee 3HTPoNMK. Takum 06pa3om, BpeMsi, bnarogaps CBOUM (PU3NYECKMM CBOCTBaM,
MOXET BHOCUTb B MMUp >XM3HEHHOe Havano, NPensTCTBOBATb HACTYM/IEHWIO ero TernsioBoiA



CMepTH 1 06ecneymBaThb CyLLECTBYHOLLYIO B HEM rapMOHUIO XXMU3HU U CMEPTH.

Tak, n3mMeHeHne COCTOSHUA U CBOMCTB BeLeCTBA MOXET MPOMCXOAUTb HE TONbKO CO
BPEMEHEM, HO W MNOA [AeNCTBMEM BPeMeHM Ha Hero. lMepBoe 06CTOATENLCTBO COOTBETCTBYET
3aKOHaM, [eNCTBYIOLIMM B MacCMBHOM FeOMETPUYECKOM BPEMEHW, a BTOPOe — 06YC/OBNEHO
aKTVBHbIMK, (M3MYECKMMU ero CBOMCTBaMM. V3-3a B3aMMOLEWCTBUI C MPOUCXOLAALLMMU B
Mprpoge npoueccaMmmn LOMKHbI MEHATLCS aKTUBHbIE CBOMCTBA BPEMEHM, @ 3TO, B CBOKD 0Yepelb,
Oy[eT BNUATL Ha XOA NPOLLECCOB U Ha CBOMCTBA BeLLeCTBA. TakMM 00pa3oM, BELLECTBO MOXET
ObITb [ETEKTOPOM, O6HapY>KMBAIOLWMM W3MEHEHWUA MIOTHOCTM BpeMeHW. B npocTpaHcTBe
MNOTHOCTb BPEMEHWN He paBHOMEpHa, a 3aBUCUT OT MECTa, r4e NMPouCXoAaT npoueccol. Cnefyet
0XngaTb, YTO HEKOTOPbIE NMPOLECChl 0CNAbNAT NJIOTHOCTL BPEMEHWN W €ro NOroLWakoT, apyrue
»Ke HaobopoT — YBeNMYMBAIOT ero MI0THOCTb W, Cef0BaTe/IbHO, U3/TydatoT Bpems. TepMUHBI
«M3NYYEHUE» N «MOT/IOLeHMe» OnpaBAaHbl XapakTepoMm fnepefaqn Bo3aeCTBUIA Ha BELLECTBO —
[eTeKTop. Tak, fe/iCTBME MOBbILLEHHON NIOTHOCTU BPpeMEHW 0CNabnseTcs Mo 3akKOHY 06paTHbIX
KBafpaToB pacCTOSHWUA, 3KpaHMPYeTCA TBepAbIM BELLECTBOM, Mpu  TOMWMHE nopagka
CaHTUMETPOB, M OTPAXKAETCHA 3ePKa/IOM COrIaCHO 0ObIYHOMY 3aKOHY OMTUKW. YMeHbLUEHUNE Xe
MNOTHOCTM BPEMEHM OKO/I0 COOTBETCTBYHOLLErO Mpouecca Bbl3blBaeTCA BTArMBaHWEM Tyga
BPEMEHM U3 OKpyXKatoLLeil 06CTaHOBKM. [elCTBME 3TOr0 AB/MEHWUSA Ha AEeTEKTOP 3KpaHMpyeTcs,
HO He OTpaxaeTcs 3epKasioM. OnbIT MoKasas, YTO MPOLECCHI, Bbi3blBAlOLLME POCT IHTPOMUN,
n3nyyarotT Bpems. [pu 3TOM y Haxofdwleroca B6/M3M BellecTBa YMOPSALOYMBAETCA €ro
CTPyKTypa. Hapo nonaratb, YTO NOTEpsiHHaA M3-3a WMAYLLEro npouecca OpraHW30BaHHOCTb
CUCTEMbI YHOCUTCA BpeMeHeM. OTO 03HA4yaeT, YTO BPeMsi HeceT MH(opMaumio O CObbITUAX,
KoTopasi MOXeT ObITb MepefaHa Apyroin cucteme. MonyyaeTca NoYTU NPAMOe [0Ka3aTe/lbCTBO
CLleNaHHOr 0 BblLle BbIBOAA O TOM, YTO AeNCTBME NNOTHOCTU BPEMEHW YMEHbLLUAET SHTPOMUIO U
NMPOTUBOAENCTBYET 0ObIYHOMY XOAY COObITUN.

Mop LeicTBrEM BPEMEHW MOTYT U3MEHATLCA camble pa3HO0OpasHble CBOCTBA BELLECTB.
OfHaKo, ANd ucCnefoBaHWiA akKTUMBHbIX CBOWCTB BPEMEHW W CYLWHOCTW ero AeWCTBUMA Ha
BELLECTBO, C/iefyeT, KOHEYHO, OCTAHOBUTLCA Ha TeX CBOMCTBAX BELLECTB, M3MEHEHUS KOTOPbIX
MOryT ObITb 3aperucTpupoBaHbl IEFKO M TOYHO. B 3TOM CMbic/ie 60MbLUOE MPEeVMYLLECTBO
VMEIT W3MepeHns MPOBOLMMOCTY 3/IEKTPMYECKOTO TOKa pe3ncTopa, BBEAEHHOro B MOCT
YWUTCTOHa W Haxopfdwlerocs B6/M3M HEKOTOPOro BblGpaHHOro npouecca. Hanpumvep, A
YBe/IMYEHNS NIOTHOCTA BPEMEHN MOXHO OCYLLECTBUTbL MPOLLECC UCMAPeHUS NeTyYeil XUAKOCTH,
a [Ana norsioweHnss BPeMEHM — TNPOLECC OXNaKAeHUs pas3orpetoro Tena. M3meHeHue
COMPOTUMBNEHUS MPOBOAHMKA M3-32 3TUX MPOLECCOB  [EWCTBUTENBHO  MPOUCXOAUT  C
MPOTUBOMOMOXHLIMW ~ 3HaKaMW. Y  MPOBOAHWKA C  MOMIOXKWUTENIbHBIM  TeMnepaTypHbIM
KO3(pULMEHTOM YBEIMYEHNE NMIOTHOCTU BPEMEHWN BeAET K YMEHbLUEHUIO ero COnpoTUB/IEHNS,
KaK 370 1 JO/HKHO ObITb MPW MOBLILIEHUW OPraHW30BaHHOCTY CTPYKTYpPbI. Mpy oTpuuate/isHOM
TeMnepaTypHoOM KoahuumeHTe 3(MeKT MNonyyaeTca MNPOTUBOMOMOXHOIO 3Haka M OnsATb B
CTOPOHY U3MEHEHWIA, MPOUCXOAALLMX C NafeHneM TeMmnepaTypbl. Takoe COOTBETCTBME NafeHUIO
TemrnepaTypbl JO/HKHO HabMAATLCS Y NMPY 3MEHEHUW APYTX CBOMCTB BELLECTBA, MOCKO/bKY C
MOHVXeHMEM TemmnepaTypbl YMeHbLUaeTcsa Oecrnopsfok B ero CTPYKType. Y pe3ncTopa,
HaxopsLLerocs psfoM ¢ 06bI4YHbIM 1a60PaTOPHLIM MPOLECCOM, TaKUM Kak MCrnapeHue aueToHa
Ha BaTe, pacTBOpPeHMe caxapa B BOAe W T. M., HabNOLanNoCb OTHOCUTE/IbHOE W3MEHEeHWe
CONPOTMB/IEHUA B LLIECTOM W/ NATOM 3HAaKe WU/ JaXKe B YETBEPTOM B C/lyyae pe3ncTopa ¢ 0cobo
BbICOKMUM TEMMEePaTYPHbIM KO3((PULIMEHTOM.

BO3MOXHOCTb OTpaXkaTb 3epKa/loM [eiCTBME BPEMEHN MO3BOMNIA HAObNOAATb B/IUSAHME
He TO/IbKO N1abopaTopHbIX MPOLEeCcCoB, HO MOCPELCTBOM TenlecKona-peiekTopa U U3MeHeHve
CONPOTMB/IEHUA Pe3UCTOpa M3-3a NPOLLECCOB, MPOUCXOAALLMX B KOCMUYECKMX Tenax. Mossunach
BO3MOXHOCTb M3y4aTb BceneHHyl0 He TOMbKO, Kak 00bl4HO, MOCPeLCTBOM  CreKTpa
3NIeKTPOMAarHUTHbIX KoniebaHWid, HO W OCOObIM, paHee He WUCMbITaHHbIM METOAO0M, 4epes
MOCPeACTBO (DU3NYECKMX CBOMCTB BpeMeHW. Bmecte ¢ B.B. HacoHOBbIM Takve HabnofeHUs
Obln npoBefeHbl Hamn Ha pediekTopax KpbiMcKoin AcTpodmanyeckort obcepsatopun [1].



3nyyeHne BpeMeHW, NO ero AencTBuio Ha pesnucTop, Habmr4anock OT NAaHeT, 3Be34, ranakTuk
N OPYrux KOCMUYECKMX 00bEKTOB. bblna foKazaHa MIHOBEHHOCTb Nepefavn aTUX BO3LENCTBUI
1 cywecTBoBaHne Myipa MMUHKOBCKOrO, Kak pealbHOCTU, a He Kak MaTeMaTuyeckoi cxemsl [2].

[Mpn nccnegoBaHUAX BANAHUA BPEMEHUW Ha 3/M1EKTPONPOBOLHOCTL pe3ncTopa B KayecTse
CTaHAAPTHOro npolecca, KOHTPOMMUPYIOLEro YyBCTBUTENbHOCTb CUCTEMbI, MPUMEHSAN0CH
ncnapeHne aueToHa Ha pacctosHum 10-15 cm oT m3yyaemoro pesuctopa. OfHako, mpoiecc
MCrapeHnss MOXKeT 0KasaTb B/NAHME HA PE3UCTOP He TO/IbKO NOBbILLIEHNEM MI0THOCTU BPEMEHN,
HO W CaMbIM TPMBMWaSIbHbIM 06pa3oM, 61arofapsi NOHWKEHWUIO TeMMepaTypbl, NPOUCXOAALLEMY
npy mucnapeHun. YTobbl y4ecTb 3TOT PPEKT OXNaxAeHMs, Oblia chenaHa nonbiTka npsambIxX
M3MEPEHUNA TeMnepaTypbl B OKPECTHOCTAX WUCMapsOLLErocs aueToHa nocpeicTBOM PTYTHOrO
TepmoMmeTpa bekmaHa ¢ LeHol aeneHuns wkanbl B 0°,01. MepBble OMbITbl, 6€3 TENN0BOW 3aLLMTbI,
nokasanm nageHvie Temneparypbl Ha HECKONbKO COTbIX rpagyca, 4OCTaTO4HOe, YTOOb! BbI3BaTb
Moyt BCe Hab/MOAaBLUEECs W3MEHEeHWe 3/1eKTPONpPOBOAHOCTU pe3sncTopa. OfHako, v npw
TENI0M30NALUN pe3ncTopa TePMOMETP MPOLO/KaT MOKa3biBaTb NPaKTUYECKU TO Xe NafeHune
TeMneparypbl. ITO YANBUTENBHOE Ha NePBbI B3rNA4 06CTOATENLCTBO MOKa3ano, YTo TEpMOMETP
pearnpoBan He Ha U3MeHeHWe TeMMnepaTypsbl, a Ha U3NyYeHne BpeMeH Npu UCNApPEHNN aLeToHa,
KOTOpPOe, BHOCA OpraHu3aLuio, Bbi3blBaio CxaTue pTyTW. JabHelwme onbiTbl, NPOBELEHHbIE C
00/bLLIOM OCTOPOXHOCTHIO, MOATBEPAMIN 3TO 3akntouveHue. KapToHHas TpyOka, B KOTOPYH
BXOAWMa YaCTb TepMOMETpa C pe3epByapoM PTyTW, 6blia OKPYXXeHa BaTOi M OnylleHa B
CTEKNAHHYIO KONObY. MpPO6HbIA NPOLECC OCYLLECTBAANCS BO/IM3M KONObI, @ OTCYET BbICOTbI PTYTH
B Kanunnspe onpegensanca no TeMrnepaTypHOM LiKaie U3 ApYro KOMHaTbl, Yepe3 3aKpbiToe
OKHO. BbiCcOTa PpTYTM YyMeHblUasacb MNpPU pPacTBOPEHUMM caxapa B BOAe YCTOsBLUECA
TeMrnepaTypbl 1 YyBenMuMBanacb, Korga BOAM3M TepMOMeTpa MOMeLlanach Cxaras 3apaHee
NPY>XXMHa. 3HaunT, B MEPBOM MpoLecce AeNCTBUTENIbHO MU3/1y4aiocb BpeMs, a BO BTOPOM Cly4ae
OHO NOr/OLLANIoCh MEPecTPOMKOW BelecTBa NPYXXWHbI Npu ee gedopmaumn. PesynbTaTbl 3TUX
OMbITOB MOKa3aHbl Ha puC. 1, 3 KOTOPOro BUAHO, YTO MOC/1e OKOHYaHUA NPOLLECCOB MPOUCXOANT
OYeHb 3amMef/IeHHOe BO3BpaLLleHMe PTYTU K ee Haya/lbHOMY COCTOAHUIO. [10Nb3yACh 3HAYEeHMEM
KoahpumeHTa OO6BEMHOIO paclUMpeHnst PTYTK, TeMMepPaTypHYH LWKasly PUCYHKA JIerko
npeo6pasoBaThb B LLUKa/ly OTHOCUTE/IBHOIO CXKaTusa 13 pacyeTa, 4To 0°,01 cooTBETCTBYET 1,8.10°°
3TOW LWIKasbl. 3ameyartesibHO, YTO OTHOCUTE/bHble WM3MEHeHUsi 06bemMa W MAOTHOCTU PTYTU
OKasa/iMCb TOr0 >Ke MopsfKa, 4YTO W OTHOCUTE/NbHblE W3MEHEHWA 3/1EKTPONpPOBOLHOCTU
PEe3NCTOPOB M3 0ObIYHOIO MeTaNfa.
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Puc. 1. Vi3ameHeHWs nokasaHWi TepMoMeTpa BekmaHa npu pacTBOpPeHMM caxapa U B
MPUCYTCTBUM CXKATOMN MPYXXWHbI

TepmomeTp BekmaHa [O/MKeH pearvpoBaTb M Ha acTPOHOMMWYECKUE SABJIEHWSA, XOTS,
KOHEYHO, HeT HWMKaKOM BO3MOXXHOCTW MPUMEHUTb ero B GaluHe Teneckorna. OfHako, MOXXHO
HaeATbCA, YTO B 3aKPbITOM MOMELLEHUN C MOCTOSHHOW TeMMepaTypol yaacTcs 3aMeTUTb ero
peakuMlo Ha Takue 6nM3KMe K 3eMie M UHTEHCMBHbIE SBNEHMS, Kak, Hanpumep, JlyHHOe
3aTMeHue. Bo BpeMs 3aTMeHMSA NOBEPXHOCTb JTyHbI 38 KOPOTKOE BPEMS — MOPALKA COTHU MUHYT,
oxnaxpaaerca oT +100° go —120° 1 BHOBb pa3orpeBaeTcs 40 NPeXHein Temnepatypbl. Mepsblii



MpoLecc COMPOBOXAAETCA MOT/IOWEHEM BpPeMEHW, KOTOpPOe B MEPBYK oO4yepelb OyaeT
BTArMBaTbLCA B HEFr0 U3 TOrO, YTO eCTb B6/IM3M Ha JlyHe. o3TOMy Ha 3emie 3TOT MPOLecc He
[O/MKEH OKa3blBaTb 3aMETHOro [elicTBMsl. BTOpoW >ke npouecc pasorpeBa MOBEPXHOCTY
COMNPOBOXJAETCA U3/yYeHVEM BPEMEHU, KOTOPOe MOXET ObITb 3apermcTpupoBaHO Ha 3emse
CUCTEMOIA JOCTaTOYHON YyBCTBUTENILHOCTU. BO Bpems 4acTHOro, HO ¢ 60/bLuoit dasoin (P-0,86)
NYHHOro 3aTMeHus ¢ 13 Ha 14 mapTa 1979 rofa Takme HabnofeHUs Obinn NpuBeLeHbl C
MOMOLLbIO TepMOMeTpa bekmaHa 1 MexaHU4eckoro npubopa, NpeLCcTaBnstoLLeo coboi AncK u3
NNOTHON 6Gymaru, NoABeLleHHbIA Ha TOHKOM KBapLeBOW HUTW. IMpu McnapeHun aueToHa Hag,
TOYKOW nofgeca nofyyaicsd NOBOPOT [AMCKA Ha HECKO/IbKO rpagycoB. OTpaXKeHUe 3epKasiom
3TOro >Ke mnpouecca NPUBOAMIO K MOBOPOTY AMCKA B MPOTUBOMOMIOXKHYK CTOPOHY. FACHOro
MOHUMaHWUW AencTBUA 3TOro Npmbopa He yaanocb AOCTUTHYTb. OYEBMAHO TO/BLKO, YTW NOMOPOT
[MCKa BbI3bIBAETCA Mapo CUJ1, KOTOPYIO HeceT 1 nepefaeT Bpems. BeposTHO 3TO ofHa 13 Tex
BO3MOXHOCTEN, 6narofapsi KOTOpbIM BPEMSi BHOCUT OpPraHM30BaHHOCTb B CTPYKTYPY BeLLEeCTBa.

Bo Bpemsi 3aTMeHMst AWCK W TEPMOMETP HaxXO4W/IUCb B AOCTATOMHO CTabW/IbHbIX
YCNOBUAX NOMYNOABASILHOIO NoMeLleHns. OTcUeTbl NOBOPOTa AMCKa M NOKa3aHWin TepMoMeTpa
NMPOM3BOAU/IUCL Yepe3 MATb, AeCATb MUHYT. B BepxXHel 4acTU pUCYHKA 2 MpuUBEAEHbl Yribl
MONIOXXEHNSA MapKW, HAHECEHHOM Ha AMCK, a BHU3Y — OTCYETbl TEPMOMETPA, UCMPaB/eHHbIE 33,
CYLLECTBYIOLLMIA BCE XK, MX Hebonblon Apeid). MOCTPOeHHble rpaMKK MOKasbiBaOT, UTO
M3MEHEHMEe OTCYETOB MOSABW/IOCL AENCTBUTENIbHO TO/MbKO MOCMe HaumbonblieM hasbl, Korga
Ha4yasniocb pa3orpeBaHME Yy4yaCTKOB /IYHHOM MOBEPXHOCTW, OCBOBGOXKAEHHbLIX OT 3€MHOW TEHW.
BTopoe v3MeHeHWe xoda NokasaHWi NOMyynnoch Npu Bbixode JIyHbl U3 NOMYTeHW, Korfa Ha
NYHHOW MOBEPXHOCTM CTa/l0  BOCCTaHAaB/IMBATLCH HOPMa/lbHOE COJIHEYHOE  OCBELLEHMe.
YMeHbLUeHe BbICOTbI PTYTU B Kanuansape TepMOMETpa W MOBOPOT AMCKA B CTOPOHY,
COOTBETCTBYIOLLYHO [EACTBUIO MCNapeHnsi aleToHa, NoKasblBatoT, YTO MpW pa3orpese SyHHOW
MOBEPXHOCTU B LeACTBUTENBHOCTY NMPOUCXOANO N3/TyHEHUE BPEMEHN.
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Puc. 2. YacTHoe nyHHoe 3aTMeHue ¢ 13 Ha 14 mapTa 1979 roga.
BBepxy: KpvBas NoBopoTa AUCKa. BHM3Y: n3MeHeHMe nokasaHuil TepmomMeTpa bekmaHa.
Bpems — BcemunpHoe

B pesynbTaTe MCCMeA0BaHWA, MPOBEAEHHbIX C TEPMOMETPOM BekMmaHa, mpuxoanTes
3aK/HOUNTb, YTO PTYTHbIA TEPMOMETP MPUHLMMNUANIBHO HE MOXET 6bITb MPUGOPOM /11 TOUHOFO
n3mMepeHus Temnepatyp. HagexHbIM Ans Takux U3MEPeHUN AO/MKEH BbiTh ra3oBblli TEPMOMETP,
MOCKO/IbKY a3 He MMeeT CTPYKTYpbl, KOTOpas Morna Gbl MepecTpoUTLCS MOA BO3AENCTBUEM
MAOTHOCTM BpeMeHW. [03TOMy ra3 MorfoTUTb BPEMS He MOXKET, UTO M 6blN0 MOATBEPXKAEHO
BO3MOXXHOCTbIO aCTPOHOMUYECKUX HABMIOAEHMIA Yepe3 TONLLMHY 3eMHOI aTMOCHEpbI.

CneflyeT 0XufaTb, YTO BO BPEMS JIYHHbIX 3aTMeHWM ByAyT W3MEHSTbCA U Apyrue
CBOIiCTBA BELLECTBA, KaK HarnpumMep, ero a/leKTPonpoBOAHOCTb. ECnn pe3ncTopbl MocTa UMEHT
O[INHAKOBbIE CBOMCTBA, TO M3MEHEHWe MIOTHOCTM BPEMEHM CKaXKETCS Ha HUX OfMHAKOBbLIM
006pa3oM ¥ paBHOBECKE MOCTa He HapyLUMUTCS. UYTOObI 06HAPYXXUTb 3TO M3MEHEHUE, PE3VCTOPbI
MOCTa IO/KHbI CUJIbHO Pa3nMyaThCsi MO CBOMCTBAM, HO C TaKoii cucTeMoli TpYAHO paboTaTh W3-



10

3a peakuuy ee Ha BCe MPOUCXOAALLMe BOKPYT npoLecchl. [103Tomy fyudlle BCero HabnoLeHns
MPOBOAUTL C OAHOPOAHbLIM MOCTOM, HO NOCPELCTBOM Tesieckona-pednekTopa, NPOeKTUPYOLLEro
Ha BblJeNeHHbI paboymin pesncTop 3aTMEBAKOLLMIACA Y4YaCTOK NYHHOM MOBEPXHOCTW. Takume
HabnoAeHna 6blIn HaMu NpoBefeHbl Ha Teneckona MTM-500 KpbiMckoli ACTpO(r3NYECKON
obcepBaTopun BO Bpems NIYHHOro 3aTmeHus 13 Mast 1976 roga. 310 3aTMeHMe 6bl0 COBCEM
manioin asbl (P = 0,13) 1 TeHb 3emn 3akpbiBasia JIyHY TO/IbKO K tOry OT Kpartepa Tuxo.
Mpegnonaranocb Habnwgatb 06/1acTb JIyHbl BO/IM3M LEHTPAIbHOrO MepuanaHa, nocpeavHe
MeXZAy KpaTtepoM TUXO M HOXHbIM KpaeM J1yHbl. YT0Obl UCKIHOUUTL pedpakumio, NpuLLioch
MPOEeKTMPOBaTb Ha Paboumnii pesuctop Apyryro 061actb JlyHbl, CABUHYTYIO Ha 2' K tOry, Y
camoro Kpas JlyHbl. Pe3ynbTarbl 3TUX HabMOAEHUIA NMOKa3aHbl Ha puc. 3. HacTyrnieHne TeHN Ha
BblOpaHHY0 06/1aCTb He Aa/l0 3aMEeTHbIX M3MEHEHUI B MOKa3aHUAX rasbBaHOMeTpa B CUCTEME
mMocTa. HO npu BbiIXxoZe ee W3 TeHW OTCYeTbl Cpasy CTain BO3pacTatb B CTOPOHY,
COOTBETCTBYIOLLYIO W3/TyYEHUIO BPEMEHU, T. €. YMEHbLUEeHUS COMpPOTWB/IEHMS pe3ncTopa C
MOMOXMUTESIbHLIM TEMMNEPATYPHbIM KO3puLmeHTOM. OfHAKO, 4epe3 HeKOTOpPOe BPEeMS OHWU
CTa/Im ybblBaThb 13-3a TOr0, YTO TPYOKa, B KOTOPOIA Bbl/1 3aKNOUEH Pe3NCTOp, OKasanacb COUTON
M Ha Hero ctana MPOoeKTUpPoBaTbCA Apyrasi 06nacTb JIyHbl, He GbIBLIAs B 3eMHOI TeHW. Nocne
BOCCTAHOB/IEHUSA MPEXHEr0 MOMI0XKEHNUA TPYOKM OTCYeTbl ObICTPO BO3pacTaim, a NoToM CTaiu
Mef/leHHO YObIBaTb B COOTBETCTBMM C YMEHbLLUEHMEM CKOPOCTU pa3orpesa 3TOM 4acTU JIYHHOM
MOBEPXHOCTW.
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Puc. 3. JlyHHoe 3aTmeHune 13 mas 1976 roga. Kpreas M3MeHEHWIA 31eKTPONPOBOAHOCTM
pesncTopa, Ha KOTOpbIA MPOeKTUpoBaiacb 06M1acTb JIyHbl K tOry OT KpaTepa Tuxo. o ocu
OPAMHAT OTNIOXKEHbI 0TCHeTbI ranbeaHomeTpa (1 gen. = 2.10°A).

Bpems — BceMupHoe.

YBenunyeHne NA0THOCTM BPEMEHM, KOTOPOe MPONCXOAWUT BO BTOPOI MOSIOBMHE NYHHOMO
3aTMEHUS, MOXHO B C€1aboi cTerneHn Habnwogatb U B6/M3M TepMuHATOpa NpY HapacTatoLei
(haze JlyHbl. [anekue ke Tena COMHEYHOM CUCTEMbl Mbl HabNtO4aeM MPaKTUYECKU TOMbKO B
MOMHOW (ha3e — B HaMpaB/IEHUN COMHEYHbIX Nyyeir. [o3aTomy, npu N06OM BpaleHNN Tena OHO
Bcerga OyfeT MOBEPHYTO K Ham CTOPOHOM, pasorpeBaeMori CoMHUEM. ITUM OOBACHSETCH,
nokasaBsLLeecs CHaYana yAuBUTeNIbHbIM TO 06CTOATENBLCTBO, YTO [aXe COBCEM Masible, 3aBeOMO
He aKTMBHble aCTPOHOMMYECKME 0OLEKTbI, M3nyyatoT BpemMs. Ha 50-groiimoBoM pedrekTope
KpbIMcKoll 0bcepBaTopumn Habnoaanock AEWCTBME HA PE3NCTOP He TONbKO OT CMYTHWKOB
60MbLUMX MNAHET, HO Aaxe OT Konbua CaTypHa, 13-3a pa3orpesa, 06paLleHHOl K HaM CTOPOHbI,
COCTaBNAOLWMX er0 METEOPUTHBIX Te.

N3nyyeHne BpemMeHW, HabnoaaBLIeecs OT MHOMMX 3Be3d, HECOMHEHHO BbI3BaHO
BHYTPEHHUMU MpoLeccamu, NPOUCXOAALLUMMN Ha 3TUX Tenax. IoaTomy Hafo nonaratb, YTO U
ConHue, ¢ ero 6ypHbIMK npoueccamu, NOMUMO 3N1EKTPOMArHUTHOW 3HEPTUN, M3/yYaeT eLle 1
Bpems. [eNCTBUTENbHO, MEPEKPbLIB COMHEUHbIA CBET [aieKO OTCTOALUMM TOHKUM 3KPaHOM,
MOXHO y6eauTbca, YTO M B 3TOM cnydvae CONHLUE OKasblBaeT 3HAYMTE/IbHOE BUSIHWME Ha
pesncTop WAM Apyroin aetekTop. lMo3ToMy BO BpPeMsi COMHEYHbIX 3aTMeHWM, Korga JlyHa
aKkpaHupyeT ConHue, A0/MKHa HabnaaTbCs HEKOTOpas MOoTepsi OpraHM30BaHHOCTM BELLECTBA,
BHECEHHOW B Hero feictevem ConHua. B 4aCTHOCTM, AO/MKEH YMEHbLUATHCA KO3PULMEHT
yrpyroctu nofseca KPYyTWIbHOTO MasiTHMKa. BeposTHO 3TuM 06bscHSeTCs HabnrodaBLLeecs
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Cakcenem 1 ANneHOM yA/IMHeHVE nepuoga KonebaHuin Takoro mMasTHUKa BO BPEMS MOJTHOrO
Co/IHeYHoro 3aTtMeHuns 1970 roga 3. OTHOCUTE/IbHOE YAJ/IMHEHWE Mepuoa nonyynnoch y HUX B
4yeTBEpPTOM 3Hake. Bo Bpemsi conHeyHoro 3atMeHms 1976 roga 3TM HabnwoaeHus Obin
MOBTOPeHbl MOCKOBCKMMW MeTponoramu (B. Kasauok, O. XaBpowkuH u B. Llpinnakos),
MoMyYMBLUMMM TOT Xe pe3ynbTaT [3]. Hawm HabnogeHnsa Haf NoBefeHNEM PblUaXXHbIX BECOB B
BUOPALMOHHOM PEXMME TOXE MOKa3an YMEHbLUEHWE MJIOTHOCTU BPEMEHWM BO BPeMsi MATU
yacTHbIX 3aTMeHuin ConHua: 1961, 66, 71, 75 n 76 rogos [4]. Kasanocb, 4TO Takue SBNEHWS
[O/MDKHbI MPOUCXOAUTL M TOrAa, KOrja BbIMYKNOCTb 3eMnn aKkpaHupyeT COMHUE, T. €. Ha ero
3akate 1 Bocxoge. OfHaKo, OHW, KaK NOKasblBatOT Hab/HOLEHNS, NepeKpbIBAOTCA LeACTBMEM Ha
MNOTHOCTb BPEMEHW CO CTOPOHbLI METEOPOSIOTMYECKUX N APYTUX Feodu3nyecKmxX MpoLeccos,
CONYTCTBYHOLMX MOCTENEHHOMY OCMabfieHN0 U UcYe3HOBEHWMO pagmauun ConHua. OcTaeTcs
TONIbKO, 6€3yCNOBHO CYLLECTBYIOLMNIA, CYTOYHbINA X0 M3MEHEHUSI CBOMCTB BELLIECTBA AETEKTOpa
¥ NoBeeHNs NpMOOpPOB.

CTaHOBUTCA HECOMHEHHbIM, 4YTO COMHLE BO3AENCTBYET Ha 3eM/IK0 He TO/IbKO /TyYnCTOM
3HEprvei, HO M WUCXOAALMM OT Hero YCWUIeHWem (U3NYEeCKUX CBOWCTB BPEMEHWU. ITO
Bo3gelicTBre Co/HUA Yepes BPeMs LO/MKHO MMETb OCOGEHHOE 3HAYEeHWE B XKM3HM OpraH1M3moB U
BCeil Gmocdepbl, MOCKONbKY OHO HeceT Hadyano, NoaLepXuBarollee >Xu3Hb. CyluecTBOBaHMe
3TUX BO3MOXHOCTEW, naylmx ot CofHua, MOXET 00bACHUTb B resiMobmognsnke SBIEHUS,
Ka3aBLUMMMCA HEMOHATHBIMU, N YANBUTE/IbHbIE CBA3WN MX C TEM, YTO NPOUCXoamnT Ha CosHUe.

COBOKYNHOCTb MPOBEAEHHbIX WUCCNeA0BaHWUI MOKa3blBaeT, YTO COCTOSHME BeLLecTBa
3aBMCUT He TOMbKO OT BO3LENCTBUA GIM3KMX MPOLECCOB, HO U OT M3MEHeHWs 06Liero goHa
MNOTHOCTW BPEMEHW, KOTOPOE MPOMCXOAUT OT LUMPOKOro Kpyra reom3nyeckmnx npoLeccos U
MHOTMX KOCMWYECKUX SBMIEHWIA. BivsHue reoumsnyeckmx (HhakTopoB LO/DKHO MPUBOAWUTL K
CE30HHOMY W CYTOYHOMY XOfy W3MEHEHWA COCTOSHMA BellecTBa. [peid nprbopos,
MOKa3bIBAOLLMX CYTOYHbIE M3MEHEeHWs, 0ObIYHO OCTaHaB/MBAETCA OKOJI0 MOSYHOUU, & 3aTem
MEHSeT CBOe Hanpas/ieHne. B Ce30HHOM e Xo4e NPOUCXOANT YMEHbLUEHME MIOTHOCTW BPEMEHU
BECHOW M NIETOM W ee YBe/MYeHWe — OCeHbl0 M 3UMOW. CKopee BCEro 370 CBsA3aHO C
MOr/OLWEHNEM BPEMEHWN XMU3HEAEATENbHOCTbIO PacTeHWU M OTAayer ero npu ux yBSAaHUW.
YKasaHHble 00CTOATeNbCTBA HAGMO4AIMCh MHOTMMW aBTOpamy B CaMbIX Pa3HO06Pa3HbIX
nccnenosaHmsix. HTepecHo, Hanpumep, coobuweHne A. Llanosanosa, 6uonora w3
[IHenponeTpoBCKa, O ero TPEeXNEeTHUX Hab/oAeHNAX TEMMOBOro Toka ()oToymMHOXuUTeNns [5].
HaumHas C KOHUa Masi U [0 OCeHW TEMHOBOM TOK BO3pacTa/l MoYTWM Ha [Ba MOpsfKa, 4To
yKasblBaeT Ha ocnabneHve nNpenaTcTBUMA A1 BblIeTa 3/EKTPOHOB W, CNefoBaTeslbHO, Ha
ocnabneHvie opraH130BaHHOCTU BeLlecTBa (poTokaTosa. VIMeroTcd MHOro4mMc/ieHHbIe YKasaHus v
Ha Ce30HHble W3MEHeHMs XO0fa XUMWYECKMX MpoueccoB. Tak, Hanpumep, peakuum
NoNMMepU3aL M1 BECHOW OCYLLECTBNAIOTCA TPYAHEE, YEM OCEHbIO M 3UMON. Takue U3MeHeHus
[O/MDKHbI HabMo4aTbCd M B COCTOSHUM BellecTBa. BecbMa BO3MOXHO, 4TO HabnoaeHus
B. >KBupbunca Hag U3MeHEeHUAMMN Yr/1I0B MUHUMa/IbHOTO Y MaKCUMa/lbHOrO MPOMYyCKaHUA CBeTa
CKpeLLEeHHbIMY npu3Mamn Hukons [6] MoryT 6bITb 06bSCHEHBI NEPECTPOMKON KPUCTASININYECKOWA
CTPYKTYpbl 3TUX Npu3M. CBA3b 3TUX U APYrMX NOAOOHbIX ABNEHUN C AENCTBUEM BPEMEHM NIETKO
YCTaHOBWUTb, OCYLLECTBAAA B6/IM3N CUCTEMbI KaKOM-HUOYAb HeOOpaTUMBbIA NPOLIECC, HarpuMep,
ncnapeHune NeTyyelt XXMAKOCTK, NOBbLILLAKOLWEe NIOTHOCTL BpeMeHW. VIMEHHO 3TUM NyTeM Ham
y[aocb [0KasaTb, YTO HabnoAaBLUMECS W3MEHEHWUA B MOBEAEHUWM MEXaHUYECKUX CUCTEM —
PbIY&XXHbIX BECOB W MasATHMKa B BMOPaLUMOHHOM pEeXUMe — BbI3blBI0Ch [AENCTBUEM
MPOMCXOAALLMX B MPUPOAE NPOLECCOB, U3MEHSIOLLMX 0OLLMIA (POH NAIOTHOCTY BPeMeHU [4].

Pe3ynbTaTbl OMbITOB MOKa3bIBAKOT, 4YTO OpraHu3ytolee Hayano, KOTOPOe BHOCUT
aKTMBHOE CBOMCTBO BpPEMEHW, OKa3blBaeT Ha CUCTEMbl B/IUSHUE OYeHb Ma/loe B CPaBHEHUM C
06bIYHbIM paspyLUaoOLLUM XOLOM UX Pa3BUTUA. [03TOMY He YAUBUTENIbHO, YTO 3TO XXMU3HEHHOE
Hayano 6bI10 NPOMYLEHO B CUCTEME HALIMX Hay4HbIX 3HaHWWA. Mo 6yAyyn manbiM, OHO B
NPUPOAe paccesHO BCHOAY M MO3TOMY HEo6Xouma TO/MIbKO BO3MOXHOCTb €ro HaKOMJeHus,
nofobHas TOM, NPWM KOTOPOM Masible Kanau BOAbl, Majarouive Ha OO6LMPHbIE 06nacTu.
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MOALEPXKMBAIOT HEMPEPbIBHOE TEYEHWE MOTYUMX PEYHbIX MO OKOB. Takas BO3MOXHOCTb
OCYLLECTBNAETCS B OpraHuM3aMax, MOCKOMbKY BCA >KWU3HEAE’ATeNbHOCTb MPOTUBOAENCTBYET
06bI4HOMY XOAY paspyLleHust cucteM. CnocOBHOCTb OPraHM3MOB COXPaHATb U HaKan nBaTb 3TO
MPOTMBOAEICTBME BEPOSATHO M ONpPeAEeNnsieT BENKYH pPosb Guocdepbl B Xun3Hn 3eman. Ho gaxe
AOMYCTMB, YTO XM3Hb pacnpocTpaHeHa B KocMoce, Kak 04HO M3 NPUCYLLMX eMY CBOIACTB, OHa 1
TOrga He cmorna 6bl MMETb peLUatoLLero 3HayeHus. TakuM COOMParOLMM XKM3HEHHOE Hayano
pe3epByapoM MOTYT 6biTb KOCMUYECKME TeMa U, B MEPBYHO o4vepespb, 38e34bl. OrpoMHble 3anachl
3HEPrMM B 3BE3JaX BbITEKAKOT M3 HWUX NMWb B O4YEHb CNabOi CTEMeHW Yepe3 U3NyYeHue
CPaBHUTENbHO XOMOAHbIX HAPYXKHbIX CMOEB. DHEPrUst BHYTPU 3BE3[ COXPAHSETCS HACTO/bKO
XOpOLUO, YTO, MpW OTCYTCTBMWU MOMOSHEHNS, BewwecTBO ConHUAa OCTbIBan0o Obl BCEr0 Ha OAHY
TpeTb rpagyca B rog. 3Ty Manyto MOTEPO MOXET KOMMEHCUPOBATb JelCTBIE BPEMEHU, KOTOPOE
TaM HakannvBaeTca M, Oygyusm npeobpas’oBaHHbIM B /IYYNCTYHO 3HEPruK, .MOXET CTaTb
MOLLHBIM MOTOKOM >XM3HEHHbIX BO3MOXHOCTeA Mupa. [ns 3eMamn e 3TO TBOPYECKOEe Havyano,
KOTOPOE HEeCeT BPeMS, NPMXOANT MOTOKOM Ny4nCTON aHeprm ConHua. Takum 06pazom, ConHue
1 3Be3[bl HEOOXOAUMbI ANA OCYLLECTBNEHNA FAPMOHUN XXMN3HW U CMEPTU U B 3TOM, BEPOSITHO,
rnaBHoe 3HayeHuWe 3Be3f BO BceneHHoi. nybokuiA cMbici npuobpeTtatoT cnosa naToHa B
«Tumee»: «39TU 3Be3[bl Ha3Ha4YeHbl Y4acTBOBaTb B YCTPOEHWW BpPeMeHM». HO K 3TOMy Hago
A06aBNTb, UTO 1 BPEMS YHaCTBYET B YCTPOEHNM 3BE3[,
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H.A. Ko3blpes

ACTPOHOMWYECKWE HABJTKOAEHNA NMOCPEACTBOM ®UNSNHECKUX
CBOPICTB BPEMEHU

ASTRONOMICAL OBSERVATIONS BY MEANS OF PHYSICAL PROPORTIES OF
TIMP.

I"naBHas acTpoHoMuyeckas obcepsatopus AH CCCP, Mynkoso, CCCP

Abstract: The possibility of astronomical observations by means of properties of time and the
results of such observations of some celestial bodies are reported.

B HacToslee BpeMsi HameTuUNacb MePCrneKkTMBa HabNaaTb aCTPOHOMUYECKNE OOBEKTDI
He TOMbKO C MOMOLLbK CBETa, PaAMOBOSH WM APYrMX YacTeil crnekTpa 3N1eKTPOMarHUTHOrO
N3MYYEHWUS, HO U MOCPEACTBOM TeX U3MEHEHUM B (PU3NYECKMX CBOMCTBAX BPEMEHW, KOTOPble
CO3Jat0T NPOLIECChl, NMPOUCXOAsALLME Ha 3TMX Tenax. XOTA [/laBHON 3afadveil HaCcTOSALLEro
N3NOXEHUA SIBNSETCS OMNMCaHUEe METOAMKMA TakKMX HabMOAEHUIA U NONYYEHHbIX Pe3y/bTaTos,
Heo6X0AMMO BCE e MO BO3MOXHOCTU KPaTKO OCTaHOBWUTLCS Ha TOM. YTO CriefyeT NMoHMMaTb
nog PU3NYECKUMI CBOMCTBAMM BPEMEHU N KaK MOXXHO MO/b30BATbCA MU MPU (IU3NYECKUX U
aCTPOHOMUYECKMX UCCNef0BaHUAX.

K 3aK/ueHno 0 CYyLIEeCTBOBaHMM Yy BPEMEHWU (DM3NYECKMX CBOWCTB, MNPUBOAUT
nccnefoBaHme NpUPoAbI 3Be€3A4HOIN 3HEPTrMN Ha OCHOBE AaHHbIX aCTPOHOMUYECKNX HabHOAEHWIA.
3 3TUX daHHbIX cnegyeT 06CTOATeNbCTBO (DYHAAMEHTA/IbHOMO 3HAYEHUS: CBETUMOCTb 3BE3/pbl
ABNAETCA OAHO3HAYHOW (hYHKLME MacCbl U pagmyca BO BCEM, AOCTaTOMHO LUMPOKOI 06nacTu,
X BO3MOXHbIX 3HaYeHWi. pu ANUTENbHOM CYLLECTBOBAHMM 3Be3[ HEOOXOAMMO PaBEHCTBO
reHepawumn sHeprim B 3Be3fe 1 ee pacxoga. Ecnm aTn npoueccol He3aBUCUMMbI ApYr OT Apyra, To
M3 3TOr0 YCNOBUSA CMEAYeT >KECTKOE OrpaHUYeHne BO3MOXHbIX KOHMUrypauuin 3se3g W
YNoMsHYyTas (PYHKLUMOHa/IbHas 3aBMCMMOCTb OKa3anacb Obl HEBO3MOXKHON. CnefoBaTenbHO, B
3Be3/lax HET MCTOYHWMKOB 3HEPrMM, KOTOPbIE HE 3aBMUCAT OT pacxoja. BeliecTBo 3Be3fbl 0TAAET
3HEPruM CTONbKO, CKO/IbKO MOXKET BbIATK B BUAE M3/TyHEHMS C ee NMOBEPXHOCTU. TakK 6yaeT npw
MPOCTOM OCTbIBaHUW, WU MPU KOHTPaKUMOHHOM MexaHu3me [renbMronbua-KenbBuHa, Korga
BELLECTBO 3Be3[bl OTAAET HE TO/MbKO TEMMOBYK, HO W MOTEHUMaNbHYH 3Hepruto. OpHako
COOTBETCTBYIOLLAA LUKasa BPEMEHW MOJyHaeTCA C/IMLLIKOM KOpOTKoM — ansi ConHua BCero
TprAUaTb MWAIMOHOB NET, YTO COBEPLLEHHO MPOTMBOPEUNUT UCTOPUM XM3HU 3emnun. Moatomy
MpW OCTbIBaHWM He NPOMCXOAMT CYLLECTBEHHOI MEPecTPONKIN 3Be3[, a PasBMBaKOTCSA MPOLECCHI,
KOTOpble NMPOTUBOAENCTBYIOT 3TOMY. 3BE3[a OKa3blBAaeTCA MalUMHOW, KOTopas BblpabaTbiBaeT
3Hepruto. Onupascb Ha 3aKOH COXPaHEHWS 3HEPrMK, OCTAeTCS 3aKNHYMTb, YTO 3Be3aa vepnaeT
CBOK 3HEPrMi0 WM3BHe. JTOT BbIBOA CHUMAET W TPYAHOCTb OOBACHEHUS CYLLECTBOBAHUS
CBEPXTUraHTOB, PACXOAYHOLLMX TaK MHOIO 3HEPTUW, YTO HU OAMH MbIC/TUMbIIA ee 3anac He MOXeT
06ecneunTb UM A0CTaTOMHO A/MUTENbHYH XM3Hb. 3BE3/lbl CYLLECTBYHOT BCIOAY M BXOAAT B Camble
pa3Hoo6pa3Hble CTPYKTYPbl, NO3TOMY MX 3HEPrU0 MOTYT NOAAEPXKWBaTb SBNEHMS, MMEIOLLME
Takyl LIMPOTY O0XBaTa, KaKyld WMEKT TONbKO MNPOCTPAHCTBO M Bpems. [pu  06bIYHbIX
06CTOATENLCTBAX MPOCTPAHCTBO MACCMBHO M AaeT MPOCTO MECTO AN CoObITMIA. Bpems e yxe
camo no ce6e cobbITMEe N OHO MOXET MMETb He TOJIbKO NacCUBHOE CBOMCTBO A/IMTENIbHOCTU, HO
npeacTaBnATb coboli sieneHne Mpupoasl. Torga Bpems, B3aMOAENCTBYS C BELLECTBOM 3Be3[bl,
MOXET 0Ka3aTbCs UCTOYHMKOM €€ SHEPTUN.

TOuYHbIe HayKu NonaratT, YTO Y BPEMEHM €eCTb TONbKO OAHO MacCMBHOE CBOWMCTBO,
KOTOPOE M3MEPAETCS YacaMmn. ITO CBOMCTBO MOXET ObITb Ha3BaHO reOMETPUYECKMM, MOCKO/bKY
OHO MO03BONSIET CBSi3aTb MPOCTPAHCTBO M BPeMs B €AMHOE YeTbIPpEXMEpPHOe MHOroobpasme.
O[lIHaKO NMPOMEXYTKN BPEMEHM MOTYT HECTW B cebe M Apyrue cBOWCTBa. Ecnm 3Tu cBoOMCTBa
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peasibHbl, TO OHW [O/MKHbI NPOSBAATL Ce65i B BO3AENCTBMM Ha MaTepuasibHble CUCTEMbI, Ha
COCTOSIHME BELLECTBA M Ha MPOMCXOAALLME B HEM Mpouecchl. [M03TOMY OHWM AO/MKHbI ObITh
aKTUBHbIMM (DM3NYECKMUMI CBOMCTBaMM 1 Gnarogapsa UM cobbiTus Mupa A0MKHbI NPOUCX0ANTb
HE TONbKO BO BPEMEHM, HO 1 C YHaCTVEM ero B HUX. Pusnyeckmne CBONCTBA BPEMEHN HAMOMHSAIOT
COAEpP>KaHMeM ero NPOMe>KYTKW 1 Npy 3TOM MOTYyT HE U3MEHATb ero reomeTpun. Moatomy
TaKoe NpeAcTaB/eHNE 0 BPEMEHS HE NMPOTMBOPEUNT CUCTEME TOYHbIX HayK, a TO/IbKO UX
[OMONHSAET BO3MOXXHOCTbIO HOBbIX SIBNeHU. OAHaKo Takue sBNneHWst B nabopaTtopun He
HabAANNCL U NO3TOMY HE OblI0 HEOOXOAMMOCTM CTaBUTb OMbIThbl MO BbISBIEHWIO Y BPEMEHW
ero (M3M4eckmx CBOWCTB. Tenepb XKe acTPOHOMMUYECKME [aHHble MOKasann CyLLEeCTBOBaHME
BO3AENCTBMA BPEMEHM Ha BELECTBO M MO3TOMY BO3HMKAET HACTOSTE/IbHas HeobX04MMOCTb
NabopaToOpHOro M3y4YeHUsi 3TUX BO3MOXHOCTeW. [onyumnacb CUTyauusi aHaslornyHas TOW, B
KOTOPOW OKa3asnca 6bl (hM3MK NabopaTopmmn, OTOPBAHHON OT 3eMM U HaxoasaLLenca B rnybmuHax
Kocmoca. EaBa v oH 6Gbl HATOMKHY/CA B CBOMX OMbITax Ha AEWCTBUSA CUN TAFOTeHMs. BmecTe €
TEM 3TU CU/bl ONPEAENSOT He TONbKO BCH AMHAMMKY KOCMUYECKMX Ten, HO U UX BHYTPEHHee
CTpOoeHue. AHaNorns 34ecb 3aK/04aeTcs B TOM, YTO HECMOTPS Ha OFPOMHYHO NMOTEPHD 3HEPruu,
3Be3da MpeAcTaBnseT coboi yAMBUTENbHBIA NO COBEPLUEHCTBY Tepmoc. Hanpumep, BewecTso
ConHua npu TemnepaType BHYTPM HEro nopsaka [ecAT MWINOHOB rpagycoB MOXET
OCTblBaTb, B COOTBETCTBUM CO LLUKA/ION BpeMeHW [enbmronbua-KenbBrnHa, TOMbKO Ha OAUH
rpagyc 3a Tpy roga! HMUTOXHbIN NPUTOK 3HEPruM, HeO6XOAMMbIV ANA KOMMEHCaUMM Takoro
pacxofa, efia in Mor 6bl 06paTUTL Ha Ce6si BHUMaHME B NabopaTOPHBIX YCI0BUSIX.

MpocTeMnM U3NYECKMM CBONCTBOM BPEMEHM MOXET ObITb €ro HanpaBfeHHbIA XO[.
B TeopeTunyeckoli hm3mnke 1 CTaTUYECKON MeXaHWNKe HamnpaBNeHHOCTb X0f4a BPEMEHW CUMTAETCA
CBOICTBOM HEpPaBHOBECHbIX CUCTEM, a He caMoro BpemeHu. ConocTaBneHme 6yayLiero ¢ pocTom
SHTPOMUM TaKOM CUCTEMbI COOTBETCTBYET NPUYMHHOCTU, MOCKOMbKY NPUYMHBI UMEKOT CBOCTBO
nopoXKaaTb MHOFOYMCNEHHbIE CNEACTBUSA: CNEACTBUA XKe AO0/MKHblI ObiTb B OyAyllemM Mo
OTHOLLEHMIO K npuumHe. EcTecTBO3HaHMe BOOOLLE PYKOBOACTBYETCA 3TUM COMOCTaBMEHVEM
Oyayllero co cneacTBMeM, KOTOPOe, Kak OHO nonaraet, NPUHUMNWaNbHO OTNM4YaeTcs oT
NpUYMHbI. TPUYNHHO-CNEACTBEHHbIE OTHOLLEHMS, U B 4aCTHOCTM HEpPaBHOBECHbIE CUCTEMBI,
paccMaTpuBatoTCs Kak MNpuoop, MO3BONAIOWMIA OBHAPY>XWUTb X0 BPEMEHM, CYLLECTBYHOLLWI
BCerja HesaBMCUMMO OT BO3MOXHOCTM €ro HabnwofeHus. Ecnn 6ygyuiee npuHUMNMAILHO
OT/INYaeTCA OT NPOLUEALLEro, TO AO/MKHO ObITb U pa3nnyumne B IN3NYECKNX CBONCTBAX MPUYUH U
CNeacTBMA. BO3MOXHOCTb Takoro pasnivumsi TOMHbIMU HayKamMu OTBEpPraeTcs, MOCKO/bKY €ero
HET B WX OCHOBax; B HUX HET MNpUHUMNA MPUYMHHOCTK, XOTA W cobntogaercs
nocnefoBaTe/lbHOCTb BO BPEMEHU COObITUIA.

B cuny o6wHOCTM 3afjaun, 3KCMEepPUMEHTa/IbHOE [0Ka3aTeNbCTBO CYLLECTBOBAHUA Y
BPEMEHW HanpaB/IeHHOro0 X04a W ero UccnefoBaHns A0MKHbI GbITb MOCTaBNEHbI HA MPOCTEMLLNX
MEXaHWYECKNX CUCTEMaX, B/IM3KUX K CUCTEME MaTepuasibHbIX TOYEK. TaK Kak XOf BPEMEHMU
NPOSIBNAETCA B MPUUMHHBLIX CBSI3AX, TO B 3Ty CUCTEMY [AO/MKHO ObiTb BHECEHO MPUYNHHO-
CNefCTBEHHOE OTHOLUEHME, HEKOTOPbIM MPOLIECCOM, KOTOPbIA BO3HMKAs B OAHOM ee 4acTu,
OyfeT nornowatbca B Apyron. B cucteme 3To NpuMuMHHOE BO3AENCTBME OyAeT nepeaaBaTbCs
3CTaheToi C OrpOMHbLIM UMCIOM 3BEHbLEB. Hac OyaeT nHTepecoBaTh TO 3/IEMEHTAPHOE 3BEHO, IAe
NPOMCXOANT HEeMocpeACTBEHHas nMepefjava AENCTBMS OfAHOM TOYKM Ha apyryro. W3-3a
HEBO3MOXXHOCTV COBMELLEHNS MaTepuaibHbIX TOYEK MEXAY HUMK [O/MKHA CYLIECTBOBATb
nycTas TOYKa MM TOYEYHOE NPOCTPAaHCTBEHHOE pasnnyne OX. HecoBMECTHOCTb MPUYMH U
CNeACTBMIA BO BPEMEHWN MPUBOAUT K CYLLECTBOBAHMIO aHA/IONMYHOMO BPEMEHHOIO pasinumns ot.
BennmumHbl 8x M 8t MOryT ObiTb O4HOrO MOPsSiAKA MasoCTW, a WX OTHOLLEHME KOHEYHOM
BE/IMYNHOIA:

2= d_X 1),
dt
KOTOpas 1 MOXET CNYy>XMTb MEpOil XoAa BpeMeHW Hawero Mupa, Kak CKOpOCTb NpeBpaLleHuns
NPUYUHBI B CneacTeme. YTobbl NONYyYNTb HanpaBfeHHbIA X044 BPeMeHW, BennymHa (1) 4o/mKHa
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MMeTb ONpeLeNieHHbIN 3HaK, He3aBUCALLMIA OT CMCTEMbI cueTa. MOCKONbKY CNeacTBUE HAXOANTCS
B OyAyLleM MO OTHOLUEHMIO K MPUYMHe, TO Ot MMeeT BOJSIHe OnpefefieHHbI 3HaK. YTo e
KacaeTcs dX, TO ero 3HaK COBEpLUEHHO HeorpeaesieHeH M 3aBUCUT OT MPUHATOrO Harpas/eHus
cyeta B mpocTpaHcTBe. OfHAaKO Mpy MNOMHOM WM30TPOMHOCTW, MNPOCTPAHCTBO 06/1a4aeT
3amevarte/lbHbIM  CBOWCTBOM  HECOBMECTMMOCTWM  MpaBoro WM JIeBOr0  BWHTa, T. €.
MPUHUMNNANBHOTO OT/IMYMA NPaBOro OT /1eBOro. Ecnu 8t ABNseTcqd MOBOPOTOM B MIOCKOCTH,
nepneHAVKYNAPHOW HanpaBneHUO NpUYMHA-CNeLCTBME, OPT KOTOPOro 0603Ha4YMM 4epes i, TO
ornpejeneHHbIM 3HaK ot MOXET OPMEHTMPOBATb M/IOCKOCTb, MEPreHAUKYNSPHYD K | U AaThb
BenMumHe C, onpefeneHHbIM 3Hak. OTcloga cnepyet, yto BennumHa C, [O/MKHa ObITh
nceBAOCKaNAPOM, a BeKTop iC, NIMHEHOM CKOPOCTbLHO MOBOPOTa BOKPYr ocu i. C nosuuyuu
MPUYMHBI U CNELCTBMA MOBOPOTLI BPEMEHM LO/MKHbI ObiTh PasHbIX 3HAKOB. [103TOMY C HaLIUM
a/leMeHTapHbIM 3BEHOM CBSi3aHbl fBa rncesgoBekTopa: + iC, B cnedcteum u — iC, B MpUYKHE.
[encTBne OfHON TOUKM Ha [PYryt0 OCYLLECTB/ISETCA XOAOM BPEMEHW C 3TUM CBOWCTBOM.
Mo3ToMy TpeTuii 3aKOH Hbl0TOHa MOXKHO paccMaTpuBaTh Kak CNefcTBMeE CBOWCTB X04a BpeMeH!
¥ NPUYNHHOCTMK.

Mpy 3epkanbHOM oTO6pakeHMM XOJ, BpeMeHW, Kak MCceBLOCKaNsAp, M3MEHSET 3HaK.
Moatomy Mup ¢ 06paTHbIM Te4eHNeM BpeMeHU LO/DKeH ObITb paBHOLEHeH Hallemy Mupy,
OTPaXeHHOMY B 3epKaJie.

MpeactaBum cebe mpaeanbHbIA BOMYOK, COCTOALIMIA W3 OAHOW MaTepuasbHOM TOUKM,
BpaLLatoLLeiicsd BOKPYr HarpaB/eHusi j ¢ IMHENHON CKOpPOCTbio U, 3HaK KOTOPOi ornpegenset
BpaLLleHu1e Mo 1nv NpPoTMB YacoBOM CTPenku. Torga ¢ feiicTeremM @ yepes3 KOHeL, OCK Ha TOUKY
Onopbl B HanpasneHun j ByayT B 3TUX [ABYX TOYKax COMOCTaBfieHbl MCeBAOBEKTOPbI + jU
nofo6HbIe NCEBAOBEKTOPaM X0fa BpemeHu +iC,. BnosiHe BO3MOXHO, YTO OHM CK/afblBatOTCA
VNI BbIYUTAKOTCA M TOrAa B CUCTEME CleAyeT OXKuAaTb NOsSBAEHUA ABYX AOMOSIHUTENIbHBIX CUN
AD:

.U
AD =+j—[®] ¥

C2
3TN coobpaxeHns n gopmyna (2) Moryt ObITb CrpaBefMBbl TO/IbKO 419 OA4HOr0
NMPUYUHHO-CNIEACTBEHHOIO 3BeHa. B peasibHOM e cucTeMe NPOUCXOAUT MPUYNHHOE AENCTBUE U
CO CTOPOHbl TOM YaCTW CUCTEMbl, Fe HaxOo4MTCSH CnefcTBue. YMCno Takux 3BEHbEB MOXET
OT/INYaTLCA OT YMCNa 3BEHLEB HOPMa/IbHON nepefayn uam ¢ HUM coBnagatb. CTaTUCTUYECKU
MOXET MONYyYMTbCA passivume MOBOPOTOB BPEMEHWM B MeCTax MPUYMHbI U CNeACTBUS He Ha
eANHNYHbIA yron dgopmynbl (1), a Ha HekoTopbli yron | . [Moatomy B dopmyne (1),
onpefienaoLLeit Xoa BPEMeHM, [I0MKHO CTOATL He 8t, a [ Jdt 1, coOTBETCTBEHHO, X0 BpeMeHH
6yneT umeTh 3HaueHne C,[j |. 3To 3HaueHue n cnefyeT noacTaBuTh BMeCTo Cp B hopmyny (2),

YTOOLI NnoNydynTb BblpadKEHNE ONA OONOMHUTENIbHbLIX CWJ, BbI3SBAHHbLIX XO4O0OM BPEMEHWU, B
peasibHO MaKPOCKOMMUYECKOl CUCTEME:
s == 12 [0] @)
C,

OfHa 13 aTUX [BYX CUN AO/MKHA [AeACcTBOBaTb TaM, Fe HaxoAWuTCA MPUUMHA, a apyras
TaMm, rge Haxogutca cneacTene.

3HaueHMs | , KpaTHble P, He [JalT pas3nuMs BPEMEHM Ha KOHLIAX CUCTEMbI U
PaBHOCW/IbHBI Ciyyato j =0, Korga oTCyTCTBYeT NPUUYMHHOCTL. 13-3a B3aMMOAENCTBIS KOHLL0B
CUCTEMBI, BCAKME [Ipyrue 3HaudeHus | OyayT BCe BPems U3MeHsITbeA. o3aToMy B cuUCTeMe C
NMPUYNHHLIMW CBA3AMU, B KOTOPYHKO BBEAEH TMPOCKOM, yCTOl‘/JI‘-II/IBble 3HayeHnsa AP MOTyT
MNoABNTLCA MNLLb I'Ipl/l yC.I'IOBVIVIZ

j =np; n=0,1,23,.... 4)

MHOroumncreHHble onbIThl, I'IpOBeﬂ'eHHble Cc pa3]'II/ILIHbIMI/I rVIpOCKOI'IaMI/I, 6b|]'||/|

MOCTaB/1EHbl HAa TaKNX ﬂpOCTeVILLIVIX MeXaHNYECKNX CUCTEMaAX, KaK pblHaXKHbIE BECbI N A/IMHHbIE
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MasTHUKW. DTN OMbITbl NOKa3aIn, YTO B 3TUX CUCTEMAX AENCTBUTENbHO NOSBASKOTCS [BE CUJbI
Xoga BpeMeHW AP B COOTBETCTBMM C (hopmynoit (3), HanmpaefeHHble MO OCKM TMPOCKONa,
3aBUCALLME OT HarpaB/ieHMsi ero BpalLleHUs K BO3HMKaloLMe CTYMeHAMU N0 Mepe pocTa
MPUYUHHOTO BO3AENCTBUS MEXAY POTOPOM U HEMOABUXKHOM YacTbO CUCTEMbI. 10 N3MepeHHbIM
3HayeHuAM AP nepsoii cTyneHn (n = 1), 3Has Bec rupockona ® n ckopoctb potopa U MOXHO

6b1/10, cornacHo gopmyne (3), ONPeaennTb BENNUNHY C% X

C% =700 =30KM/ ©).

Takum 0b6pa3om oTHoLleHne C, K cKopocTu cBeTa C; OKasanoch rpy6o paBHbiM 1/137 —
MOCTOSIHHOM TOHKOW CTPYKTYpbl 30MMepdensa. Mo3aToMy MOXHO nonaraTb, YTO XOf BPEMEHU
CBSA3aH C APYrMMu YHUBepCalbHbIMM NOCTOSAHHBIMU BblpaXKeHNEM:

c,=¢ 6
| =% ©
Ho ecin BbipaxkeHue € | OTIPEAENsieT CylLieCTBYIOLLYIO B Mpupoe peasibHyt CKOPOCTb,

TO Hanmume 6e3pa3MepHON MOCTOSHHON % c NepecTaet ObITb 3araflo4HbIM N CTAaHOBUTCA
1

eCTEeCTBEHHbIM, KaK OTHOLLIEHWE HEKOTOPbIX ABYX CKOPOCTENA.

OnbITbl C TMPOCKONaM NO3BONSAKT ONPeAENUTb He TONbKO BEIMUMHY X042 BPEMEHHU, HO
W ero 3Hak. ECnm NpuHSATb, UTO AeCTBME BPEMEHM MPOUCXOAMT MPWU BPalLeHWM TMpockona B
CTOPOHY MPOTUBOMO/OXHYHO XOAY BPEMEHMU, T. €. Mpu BblumTaHun U 13 C,, TO 4151 3TOr0 3HakKa
MONYYNTCS YCNOBUE:

MoBOPOT X0fa BPEMEHW MPOMCXOAWT MO YaCOBOW CTPESIKE, ECN CMOTPETb M3 NMPUYMHBI
Ha cnegcteue. 3HaunT C, SBNSETCS MCEBAOCKANIAPOM, MOMOXUTENbHLIM B MPaBOil CUCTeMe
KoopauHaT [B npeablaywmx Hawmx paboTax ObiM NPUHATHI OAMHAKOBbIE 3HaKM Yy C, 1 U,
MO3TOMY Tam NOYyYUCS MPOTMBOMONOXKHBIN 3HaK C].

O6s3aTelbHOE COCYLLECTBOBaHME ABYX CWU/, BbI3BaHHbIX XO0M BPEMEHU, UMEET OYeHb
60nbLUOE MPUHLMNMANbHOE 3HaYeHue. V3 3Toro 06CTOATeNbCTBA CNeAyeT, UTO BPEMSI MOXET
co3flaBaTb B CMCTEMe MOMEHT BpalLleHWsi 1 BHYTPEHHME HanpshKeHWs, paboTa KOTopbIX OyaeT
N3MEHATb ee 3Hepruto. CnefoBaTeNlbHO, BPeMS MOXET MNEePeHOCUTb 3HEPTU0, MOMEHT
BpaLLleHMs, HO OHO He NepeHOCUT UMMy bCa.

BpallieHre 3emny NO3BOMSET MOCTaBUTb G€3 TMPOCKOMOB OYEHb MPOCTble U /ETKO
OCYLLEeCTBMMbIE ONbITbl. [leno B TOM, 4YTO Bec /06Oro Tena OOYCMOBMEH MPUTSHKEHWEM
OTAEeNbHbIX MacC 3em/n, BPaLALWMXCA C Pa3/IMYHbIMKA TMHEHbIMI CKOpOCTAMU. Mo3aTomy ¢

CWUNOI Beca cBsizaHa HEKOTOpasi CpefHAs CKopocTb U, 0TnM4YHas 0T ckopocTu U Toil napannenu,
rae Npov3BOAUTCS OMbIT U C KOTOPOWM AEMCTBYHOT CUMbI peakuun B cucteme. Ipu BHECEHUU B
CUCTEMY MPUYMHHOCTK, B HEN, KaK 1 B OMbITaX C FMPOCKONaMK1, CneayeT OXuaaTb MOSBNEHNS
CUN X0fa BPEMEHW B COOTBETCTBUM C hopmynoi (3), B KOTOPON j ByAeT OpTOM HanpaBneHUs

3eMHO 0cK, 1 B KOTopor U Jo/mKHO 6bITb 3aMeHeHo Ha (U — U). 3Tu cunbl yaanock Nony4nTb
N U3MEPUTb Ha 0ObIYHBIX PbIYaXHbLIX BECaxX, K KOPOMbIC/Y KOTOPbIX OAWH Tpy3 Obl1 NoABeLLeH
YKeCTKO, a ApYroin Ha anacTM4yHoM nogsece. Onopa LeHTPasIbHON Npu3mbl bblna NpUcoeiMHeHa K
BUOPALMOHHOMY MeXaHu3My, KOTOpbIi CO34aBan BepTUKabHble Bubpauun. Bubpayun
pacnpocTpaHAInCb Mo KOPOMbICNY, MNOr/OWannUcb 31aCTUYHbLIM  MOABECOM U CO3AaBain
HEeO6XOAMMBIA NOTOK NPUYMHHOK BO3L4ENCTBUSA. KMHEMaTMKa KOpPOMbICIA MOoy4Yanach Takom,
NP1 KOTOPOI N KOHEL, ero ¢ rpy3oM Ha XeCTKOM MofjBece He UCMbITbIBa KOMebaHWin, a KOHeL, ¢
3NaCTUYHbIM MOABECOM MMeN amnanTydy B ABa pasa 60/bLyto, YeM aMNANTyAa LeHTPaIbHOM
npu3mbl. AMNINTYAa Npu3Mbl 6bl1a NopsaKa MUIIMMETPA, & YacToTa He npesbiwana 30 repu, ¢
Tem 4T0Obl YCKOPEHUS OblIN MEHbLLIE YCKOPEHUS TSXECTU U Npu3mMa He MOr/ia OTpbIBaTbCA OT
ornopsbl. Monyyancs CNOKOWHbIA PeXMM B3BELLUMBAHWSA, MPY KOTOPOM HEU3MEHHO HabnAanoch
CTyneH4YaToe YTSXKE/NeHWe rpysa Ha 31acTMYHOM nofsece. [pyrad cuna nNpoTUBONONOXHOIo
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HanpaBneHWs A0/MKHa ObITb MPUMOXEHA K OMOpe KOpPOMbICNA. Pe3ynbTaTbl OAHOr0 M3 TaKMX
M3MEPEHUIA MPU Pa3/IUHbIX YacToTax, NokasaHbl Ha (ur. 1, rae No BepTUKa/bHOW OCK OTNOXKEH
AEKT YTHKENEHNS TPy3a, NEPECUMTaHHbI Ha OAWH KUIOrPamM.

|
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®ur. 1. CTyneHuYaTblii X0 YTSHXKENEHUs rpy3a C POCTOM YacTeil BUOPaLIMM Ha pPblYaXKHbIX
Becax

3TN 13MepeHnst GbiNn BbIMOMHeHbI B [MynkoBe. deKT 3aBUCUT OT LUMPOTLI U, Kak

nokasasiv U3mMepeHus, CoBePLLEHHO Mcye3aeT Ha napannenn 73°05, rae, cnegosatensHo, U=U.

MHOrokpaTHble U3MEepPeHUs Nokasan, YTO XOTA CTYMNeHU YTSXKENeHUs rpy3a oCTarTcA
HEN3MEHHbIMM, HO YacTOTbl BUOPALWIA, NPX KOTOPbIX OHN BO3HMKAIOT, MEHSKOTCS OYEHb CUBHO
B 3aBMCMMOCTU OT OOCTOSTENbCTB, NeXaWwmuX BHE KOHTPons nabopatopuun. CylLeCTBYET U
CE30HHbI X0/; OCEHbHD OMbITbl BbIXOAAT 3HAYMTENbHO Nlerye, Yem BeCHOW. MpuLLoch NpUinTH K
BbIBOAY, 4YTO NPOMCXOAslUME B MPUPOAE NPOLIECChbl, OCNabnslT WANM  YCUAMBAKOT POCT
NMPUYNHHOIO BO3AENCTBMA B cucTeme. OCYLLECTBIEHME Pa3/IMYHbIX NMPOLIECCOB OKO/I0 CUCTEMbI
NMOATBEPAMNO  NpeanonoXxeHue.  MOBOPOT  BpeMeHU | Gopmynsl  (3)  OKasascs

MPOMOPLMOHASIbHLIM HE TO/IbKO NOTOKY MPUYMHHOCTM B CUCTEME, HO €LLE U HEKOTOPOI APYroii
BE/IMUMHE, KOTOpast 3aBWCUT He OT CUCTEMbl, a OT OKPYXKarOLMX MPOLECCOB. JTa BeMYMHA
MOXXET ObITb Ha3BaHa M/I0THOCTHIO BPEMEHM, 3HAUMT, Y BPEMEHM, KPOME HanpaB/IEHHOIO X0Aa,
ecTb elle 1 apyroe (hU3MYecKoe CBOWCTBO — €ro MAOTHOCTb. [lpouecchbl, ycunuawoLive B
CUCTEME MPUYMHHOE [e/iCTBME, YBENMYMBAKOT M/IOTHOCTb BPEMEHW B OKPY)XKAOLEM WX
npoctpaHcTee. Mpouecchbl Xe MPOTUBOMOMIOXHOIO AENCTBMA YMEHbLUAOT €ro nJoTHOCTbL. B
MEepPBOM C/ly4yae MOXHO FOBOPUTL 06 U3My4eHUM BPEMEHHM, & NO BTOPOM — 06 €ro Mor/ioLeHNN.
Mpoueccobl, yBeMUmMBaroLme SHTPOMNUIO TaMm, FAe OHM MPOUCXOAAT, U3nyyaroT Bpems. IT0,
HanpvMep, Takue MPOLECcChbl, Kak pa3orpeB Tena, TasHWe NibAa, UCMapeHne XUAKOCTENR,
pacTBOpeHME B BOAe Pas/IMUHbIX BELWECTB W  Jaxe YyBAfaHWe pacTeHui.
MpOTMBOMO/IOXKHbIE XXe UM MPOLECChI, HanprMep, 0CTbIBaHMe Tena, 3amep3aHune BOAbl —
MOrnoLWAT BPEMS, N B UX OKPECTHOCTM YMEHbLLAETCA ero MoTHOCcTb. OKasanocb, YTo
N3MEPSIOLLYHO CUCTEMY MOXHO 3alUTUTb 3KpaHamyM OT 3TUX [eWCTBUIA CO CTOPOHbI
MPONCXOAALLMX BON3M NMPOLLECCOB. TakMMM 3KpaHaMuM MOTYT ObiTb pa3HO0OpasHble TBepAble
BELLECTBA: MET/IMYECKME MMACTUHbI, CTEKNO, Kepamuka, MpY TOMWMHE WX B OA4UH-ABA
caHTMMeTpa. YXnAKOCTW 3KPaHWMPYIOT 3HAUYUTENbHO crabee; Tak AN MOr/OLWEHNS AeiCTBUS
BPEMEHW BOJOW, HEOOXOAUM Cnoli ee TONWWMHOM B HECKOMbKO AeuumeTpoB. Ecim ConHue,
Gnarofaps npoueccam, KOTOpble B HEM MPOMCXOAAT, U3yyaeT Bpems, TO JlyHa BO Bpems
3aTMEHUIA [O/MKHA 3KpaHMpoBaTb feiicTBuMe ConHua 4vepe3 Bpems Ha 3emnto. ViccneposaHue
TaKoro SBIEHMS Ha4o0 MPOBOAMTL MPU YACTHbIX 3aTMEHUAX, YTOObI UCKIUNTb BO3MOXHOCTb
HapyLLEeHUs METEOPOJIOrMYECKO 06CTaHOBKM, KOTOPas!, Kak 13BECTHO, OCTAeTCA HEM3MEHHO BO
Bpems 3aTMEHUI C Masoin (pasoil.
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HabnogeHns Ha pblYaXKHbIX Becax B BMOPALMOHHOM peXxume Oblin NpoBefeHbl B
[MynkoBe BO BpeMsa NATU COMHEYHbIX 3aTMeHuKn: 1961, 1966, 1971, 1975 n 1976 roga. OueHb
3aTPYAHUTENbHO CNeauTb 3a M3MEHEHMEM YacTOTbl BUMOpPaLMii, HEOOXOAMMOI ANS NONy4YeHUs
[JAHHON CTYMeHW YTsHKeneHus rpysa. [1osToMy npu HEM3MEHHOW M CTPOro0 KOHTPOMMPYEMON
yacToTe, Habnofanacb cama BeMuMHA YTsHKeneHus rpysa. Kak nokasbiBaeT ¢ur. 1, Bcerga
CYLLECTBYeT HeKOoTopas eCTECTBEHHasdA [AUCMNepCus OKOM0 CPefHEro MosoXeHUsa CTYNeHuW.
[Mo3aTomMy Npyv M3MEHEHUW NIOTHOCTU BPEMEHU MOXKET MOJYYUTLCA CABUTM CPEAHEro 3HayeHus
M3MEPEHWNA OTHOCUTENIbHO €ro MPeXHero nosiokeHus. MNpu Bcex HabnoAaBLUNXCA 3aTMEHUNAX
MPOUCXOANNO0 YMeHbLUEHVE CWJI, BbI3BaHHbLIX XOAOM BpeMeHW. Ha ¢ur. 2 npusefieH npumep
TakMx HabnaeHnN BO Bpems 3aTMeHMn 1971 r. 3mepeHunst NPOM3BOAMANCL Ha ABYX YacToTax,
BbI3bIBaBLUMX 3(DMEKTbl MEPBOA W BTOPOW CTyneHW. ITU HabMAeHWs MO3BONAOT C
[OCTaTO4YHbIM OCHOBaHMEM YTBepXaTb, YTO BO BPEMSA 3aTMEHWI YMeHbLUaeTCA MJ0THOCTb
BpemeHW. CneposatenibHO, CONMHLUE N31y4YaeT He TO/IbKO CBET, HO 1 Bpems.

| ' : ' '

1.0 -

Had4 &40 P =043 HOHBLY
f | | 1 P | L

12 13 14 y5h

dur. 2. YMeHblUeHMe 3dheKTa YTSKeNeHus rpysa BO Bpems 3aTMeHus ConHua
25 (heBpans 1971 r.

YMeHbLLUEHVE NJIOTHOCTU BPEMEHUN [O/KHO NMPOUCXOAUTb HE TOMBKO NPY 3aTMEHUAX, HO
1 npu Bocxoge nnm 3axofe ConHua. OfHaKo B 06bIYHbIX YCNOBUAX, B 3TN MOMEHTbI MPONUCXOAAT
C/TIOXHble Treou3nYecKkre MPOLECChl, MepekpbiBarolme 3¢geKT 3kpaHuposaHus CosHua
BbINYK/IOCTbIO 3eMN. TONbKO B KOHLUE 3UMbI, MPU GO/MbLLIOM CHEXHOM MOKPOBE U HU3KOM
ConHue, ypasasiocb Habno4aTb B YMCTOM BUAe 3TOT 3PQeKT. Ha MpoTskeHWn psga net, B
MMynkoBe B (heBpane-MapTe HabnoJanCa Pe3kuii CKauyoK MOKasaHWi BMOPALMOHHBLIX BECOB, C
TOYHOCTBIO [0 MWHYTbI, COBMaJaloLLleil C MOMEHTOM MCTMHHOrO 3akata ConHua 6e3 ydyeTa
petpakunn. 3t U gpyrue guddgepeHumansHble 3MMEKTbI MNOMYYaIUCh U HA Becax, B KOTOPbIX
HEOO6XOAMMBIA MOTOK MPUYUHHOCTM OCYLLECTBASCH He BMOpauumsMu, a pacnpocTpaHeHWeM
Tenna no KOPOMbIC/y BECOB.

HabntofeHns CONMHEYHbIX 3aTMEHUW MOoKasaM  MPUHLUMNAATIbHYKD  BO3MOXHOCTb
N3YYEHNS KOCMUYECKUX T/l C NMOMOLLbIO (PM3NYECKMX CBOWCTB BpeMeHW. Ho anis nonyyeHus
KOHKPETHbIX Pe3y/ibTaToB U A/ BO3MOXXHOCTU HaGMOAEHUI LPYrMX KOCMUYECKMX 0OBLEKTOB
Hag0 6bl/10 YCOBEPLLEHCTBOBATL METOAMKY W HANTW Apyrue Cnocobbl perncTpaumm Qruanyeckmx
CBOWCTB BpeMeHU. PeLleHMe 3TOI 3afa4m Nosyynsioch B pesynibTaTte MHOMOIETHEN COBMECTHOM
paboTbl ¢ B.B.HacoHOBbIM. Tonbko 6narofaps ero MWHMUMaTMBE W ero  6o/bLIoMYy
TEXHWYECKOMY ONbITY YAanoCb HaWTW W OCYLLECTBUTb METOAMKY, HEeoOXOAMMYK A1
aCTPOHOMUYECKMX HabnoLeHNN

MN0THOCTL BPEMEHU NPeACTaBnseT co60/ HEKOTOPYHO CKaNIIPHYHO BEMYMHY, KOTOpas 1
Habnoganacb B Mpefblaylimx onbitax. [0THOCTb BpeMeHW YObiBaeT C pacCTOsSHUMEM OT
cozgatowiero ee npouecca. [Mo3TomMy [O/MKHO Habno4aTbCd M BEKTOPHOE CBOWMCTBO,
COOTBETCTBYIOLLEE TPagUeHTy M/I0THOCTM, KOTOPOe MOXHO TpakToBaTb, KaK W31y4yeHue
BpeMeHW. [ns 06Hapy>XeHWUs 3TOro CBOICTBA, ObIIO COBEPLUEHHO ECTECTBEHHO 06paTUTLCA K
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KpyTWnbHbIM BecaM. [locne MHOrouMcrieHHbIX nNpo6 6blna  HaigeHa npocTeidwas  ux
KOHCTPYKUMSA, pelarollas nocTaBfeHHY 3adavy. KpyTuibHble BeCbl [LO/MKHbI  MMETb
AeMN(MpPoBaHMne, a X KOPOMbIC/IO JO/HKHO ObITb PE3KO HepaBHOMJIEYHbIM U COOTBETCTBEHHO
3TOMY MMETb 60/IbLUOI rpy3 Ha KOPOTKOM Mjeye. BnocneactBuM 0Kasasocb, YTO He HY)XKHO
crneuvanbHOro gemndepa v BnosHe LOCTaTOMHO COMPOTWMBIEHUS BO3Lyxa B COCyfde C 3TUMWU
Becamu. BeposTHO, AemnmpoBaHue HeoO6X0AMMO 1A TOro, YTOObl MPOMCXOANI0 MPUUNHHOE
pasfeneHre cun B HeM30eXHON nape, KOTOPYHO NepesaeT cucTeMe Bpems. XOopoLuve nokasaHus
[lAl0T KPYTU/IbHbIE BECbI C OTHOLLEHWeM nney nopsagka 1 : 10. Martepuan Kopombicna U rpy3os
MOXET ObITb /It06LIM 1 TOXKE OTHOCUTLCS K HUTK NojBeca. MNpakTUYecKu e Nydlle NpuMeHsTb
CBMHL0BbIE TPY3bl, @ /19 NoABeca KarnpoHOBYK HUTb AvaMeTpom B 15 MK npu 4/inHe nopsgka
5-10cMm. Bo wum3bexaHne MOMeX CO CTOPOHbI  3M1EKTPOCTATUYECKUX  SBMEHWUIA, 3TWU
HECUMMETPUYHbIE BECbl [O/DKHbI HaXOAWUTHCA B METa//IMYECKOM cocyfe UWANHAPUYECKON
(hopMbl ¥ BbITb 3aKPbLITIMU CBEPXY 0OLIKHOBEHHbIM, HEOPraHNYEeCKUM CTEK/IOM
MpounsBefeHHbIe C 3TUMK BeCaMU OMbITbl MOKa3an, YTO CTPesika BecoB, T. €. AJINHHbIN

KOHeL, KOPOMbIC/a, OTTa/IKUBAETCH OT BCEX MEPEUUCIEHHbIX BbIle MPOLECCOB, M3NyYatoLmx
BpeMA W MNPUTATMBaeTCA K MpoueccaMm ero nornowarowmm. VccnefoBaHus nokasann, 4To
CTPe/iKy BeCOB MNPUTArMBAOT OYeHb MHOTME MNpouecchl: Nobble AeopMaumn Tena, yaapsbl
BO34YLUHOM CTPYW OT NPenaTcTBus, paboTta NecovHbIX 4YacoB, Mor/oweHne cBeta, NPUCyTCTBre
Habnogatens M BCe MNPOLECCHI, CBA3aHHble C TpeHueM. HyneBoi OTCYeT, T. e. HOPMasbHOe
MOJIOXKEHWE CTPeNiKK, YCTaHaB/IMBA/ICA He KPYYeHVWEM HWUTW, a [eNCTBMEM COBOKYMHOCTU
MPONCXOLALMX BOKPYr MpoLeccoB. Habntogaslumecs MNOBOPOTbI BECOB MPOUCXOAMIN  Ha
[leCATKN rpajlycoB, YTO COOTBETCTBOBA/IO Ch1aM MopsAaKa 10°%-107* AVHbI. Takum 06paszom, npu
BeCe KOpPOMbICNa B HECKO/IbKO TpaMMOB, €ro MoBOPOTbl OblIN  BbI3BaHbI  CUIAMMK,
cocTaBnsBLUMMM 107°~107 OT feiicTBYIOLMX B CUCTEME CUN.

3aumTa aKpaHaMn KpyTW/bHbIX BECOB OT B/IMSHWSA MPOLLECCOB OKasanacb Takom Xe, Kak 1
Ha PpblYaXHbIX Becax B BMOpaUMOHHOM pexunme. OKa3anocb, YTO BELLECTBO 3KpaHa
nepectpamBaeTcs NOA  [LEeVCTBMEM  MPOUCXOSALMX  MNpoLeccoB.  [elCTBUTENIbHO,  Teno
HaxoAMBLLEECA HEKOTOPOE BPeMst B6/IM3M npoLecca U NOAHECEHHOE 3aTeM K KPYTU/bHbIM Becam,
[ENCTBOBA/I0 Ha HWMX TakkKe Kak M caMm npouecc. 3anomuHaHvWe [AeiACcTBUA MpoLeccoB
CBOVICTBEHHO pas/MuYHbIM BeLLeCTBaM, KpoOMe alloMuHWS. BmecTe ¢ TeM antOMUHUIA ABNSieTCS
YAMBUTENbHO XOPOLUMM 3KpaHOM. Ha mr. 3 nokasaHbl OTK/IOHEHMS| KPYTWU/bHbIX BECOB MO
[eCTBMEM WCNapeHUs aueToHa MNpU 3KPaHUMPOBaHUMM UX C/OEM KapTOHa 3HAYMTESIbHOM
TO/LMHBI, TOHKON CTEKNAHHOW MNNaCTUHKOW W TakoW >Ke MNMaCTUHKOW C 3epKasibHbIM CNoem
pacrnblIieHHOT0 Ha Hell aItOMUHKSA. Takoil TOHKWIA C/IOM He MOXET c0o34aThb NnornoweHns. OaHako
3TOT C/IOW YMeHbLUUN AeiCTBME mpouecca novTh B Aga pasa. OTclofa cnefyet, YTO Kpome
MOT/IOLLEHNSA BPEMEHM, CYLLLECTBYET €LLe U ero OTpakeHue, a alloOMUHUEBOE MOKPbLITHE SBMISETCA
MPEeBOCXOAHbIM OTPaXKATEe/IEM HE TOJIbKO CBETA, HO U BPEMEHM.
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dur. 3. OTTaKMBaHWE: NpU  UCMapeHMM aueToHa CTPenku KPYTWU/IbHBLIX BeCcoB,

3aLUMLLIEHHBIX 3KpaHaMKU (X — C/IOM KapTOHa; — —CTeKNsSHHAs NIacTUHKA, e — Takas ke
NNaCTUHKA C PacrblieHHbIM Ha Held aNtOMUHUEBBLIM MOKPbLITUEM.

CyLLeCTBOBaHMEe OTPaXXEHNS BPeMeHM Obli0 MPOBEPEHO HEMOCPEACTBEHHBLIMU OMbITAMW.
Kopobka ¢ KpyTUbHbIMU BeCaMun Oblfia OKPYXXeHa HaJeXXHOW 3alluMTOi, B KOTOPOW OCTaB/eHa
BepTMKa/lbHas LWenb. poueccbl UCMapeHns >XULKOCTEA WM HeWTpasibHbIA B TEMNJ0BOM
OTHOLLIEHMI NPOLLECC pacTBOPEHNS B BOLE Caxapa, OCYLLECTBAANNCH 3a 3aLUTON, BAANM OT Le/n
N He OKa3blBa/IM BAUAHUA Ha Becbl. [1pn 3epkane >ke, MOCTaBMEHHOM Mepes LWenbio ”
OTpaXkaBLUeM B Hee npoLecc, Habnofanock OTTaKMBaHWe CTpenku BecoB. COBepLUEHHO
€CTeCTBeHHO, 4TO [MpPOLECChl, MPUTATMBaOLLME CTPenky, T.e. TMOorfollawoLlme Bpems, He
OTpaXxatoTcs 3epkasioM. OnbITbl NOKa3aay CNpaBes/IMBOCTb 0ObIYHOIO 3aKOHA OTPaXKEHWIA: Yron
[eCTBNA Ha 3epKasio paBeH yriy oTpaxeHus. CrefoBaTeslbHO, BOMHYTOe 3epKasio A0/HKHO
cobupaTb U (hOKycUpoBaTb [eACTBME MPOLECCOB W  3HAYMT, BO3MOXHbI HabMHOLEHNS
KOCMMYECKMX O0ObEKTOB MOCPEACTBOM BPEMEHM Ha OTpaxaTeslbHbIX Teneckonax. Takue
Habno4eHNa Obln ocyecTeneHbl B MynkoBe Ha Teneckone ¢ oteepctem 70 cm (PM-700) n B
KpbiMckoii o6cepeaTopum Ha Teneckone 50 cm (MTM-500).

HabntofeHns npoBoannnchL B POKyce KyAa Teseckona. [pu Takux HabnioLeHUsX Bechbl
MOIMN  OCTaBaTbCA  HEMOABWXHbIMM WM CTOATb HA MPOYHOM  (PyHAameHTe. 3Be3fja
MPOEKTUPOBA/IACH Yepe3 CTEK/IAHHYIO KPbILWKY (yT/igpa Ha ero AHO, OKO/I0 AJIMHHOIO KOHLA
KOpOMbICNa WM 3aTeM €e CBeT MepeKpbIBasiCA 4YepHOM Oymaroi. BellecTBo, MOABEPrHYTOE
[EeNCTBMIO npoLecca, camo paboTaeT Kak MpoLecc 1 Mo3TOMYy MeCTO NPOeKLUMM 3Be3/bl AO/MKHO
OTTa/IKMBATb CTPesIKY BeCOB. HEKOTOpble aCTPOHOMUYECKME 0OBEKTLI AEACTBUTE/IbHO BbI3bIBa/IN
HaZeXHble, MHOrOKpaTHO MOBTOPEHHble OTK/IOHEHWA BecOB. Ha ¢wir. 4 nokasaH npumep
perncTpaymm OTK/IOHEHMM BecoB Mpu HabntodeHusx 3Be3fapl h Cas Ha Teneckone PM-700.

Cton6upl ¢ 0603HaueHneM O OTMeYatOT NMPOMEXYTKI BPEMEHW, KOTa Ae/CTBE 3Be3/bl Ha BECHI
ObIIO CHATO. HecMoTps Ha TO, UTO 3TW Ha6GMOAEHWs MNPOBOAWINCL B CPaBHUTE/NLHO
GnaronpuaTHbIX YCNOBUSX, APt HYNEBOro MOMOXKEHMS BECOB 13-3a OKPYXKAHOLLMX MPOLECCOB
b1 OUeHb 3HaUUTENbHLIM. OHAKO Ha OHe 3TOro Apelida COBEPLUEHHO OTYET/IMBO BbICTYMAeT
[eiCTBME 3BE3/lbl, OTK/IOHMBLUEE BEChI HAa Yron Aj ~5°. MpubAnsnTenbHO Takoli e adiekT

MoKasan 3HaMeHUTbI MCTOUYHWK PEHTIeHOBCKOro uanyyeHus Cyg X-1.
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®ur. 4. [elicTBre Ha KPYTU/IbHbIE Becbl 3Be34bl h Cas no HabnoAeHUAM Ha Tesneckorne
PM-700 B INynkoso.

MpuBeaem Tenepb CBOAKY BCeX HabMOAEHWI, NPOBeAEHHbIX C KPYTUMbHbIMU Becamu. B
Hee BHECEHbI TO/IbKO Te 06bEKTbI, KOTOPblE Hab/IH4ANMCH HEOAHOKPATHO.

1. O6beKTbI, He NOKa3aBLUME OTK/IOHEHWA BecoB, Aj =0°:
3se3gbl: a Aqgl, a Aur, a Boo, a Cyg, a Her, a Ori, a Tan, b Cem, gCas, 61 Cyg.
Llebengpl: h Agl, S Sge. Mynbcap CP 1133. [pyrue 06beKTbl: LIAPOBOe CKorieHne M13,

OTKpbITble cKonneHusa: Acnu, X Per. TymaHHocTu: Jlvpbl 1 OpuoHa, ranaktukn M 82 wu
Ceiithepta NGC 1275, a n3 nnaHeT CaTypH.

2. Masble OTK/IOHeHUA Aj =2°—-3°:
ranaktuku: M 81, ckonneHue ranaktuk B Virgo NGC 4594, TymaHHOCTb AHAPOME/b!.
3. 3HaunTeNbHble OTKIOHEHUS Aj =3°—5°:
a CMa, a Leo, h Cas, 6enble kapnukn: W1346, Hert z3, z43, nctouyHuk Cyg X-1
W ranakTUYECKNA LEHTP.
4. bonbLuoe OTKNOHeHMe gaeT a CMi: Aj =9°, kaK cpefHee u3 14 HabnoaeHWA.

5. /I3MeHSAoLLNecs OTKIOHEHWUSA:
JlyHa paeT He3aBUCKMMbIe OT ee (hasbl, KpaliHe HeperynspHble Aj , B npegenax ot 0 go 4°.

BeHepa nokasana ewe 6osee cunbHble M3MeHeHUs Aj : ot 0 go 12°.

N3 3TUX AaHHbIX MOXHO CflenaTb 3aK/ueHWe, YTO CPeAn 3Be3[ 0COGEHHO CUNbHO
M3NyYatoT BPEMSsI CBEPXMN/IOTHbIE OOBLEKTbI: Ge/ble KapAMKN U UCTOYHUK Cyg X-1, BO3MOXHO,
Kak uepHas fapblpa. bonblive addekTbl oT MpoumoHa U Cupuyca CKOpee BCEro BbI3BaHbI
N3NYYEHNEM KX CMYTHUMKOB — GenblX Kap/MKOB. BeposiTHO, 3TO OTHOCUTCA M K a Leo —
BM3ya/lbHO TPOIHON 3Be3ae CO CnabbiM KOMMOHEHTOM, KOTOPbIA, HAaBEPHOE, TOXe SABNSETCS
6enbiM KapiMKoM. CBEPXTUraHTbl U FUraHTbl HE MOKa3bIBalOT 3aMETHOIO M3My4YeHNs1 BPEMEHU.
MnaHeTbl 3eMHOV PyNMbl M3NyYatoT BPEMS He PEryNsPHO, BEPOSITHO NPY TEKTOHUYECKMX WK
APYrVX, NPOMCXOASLLMX B HUX NpoLieccax. Tak Kak [eicTBMe BPEMEHW NOAYMHSETCS 3aKOHam
reOMeTPUYECKO ONTUKM, TO OHO AO/MKHO Y6bIBaTb 06PATHO MPOMOPLIMOHANIBHO KBagpaTy
PACCTOSIHUS OT M3/MyyalolMX ero 06bekToB. M 3T0 06CTOATENbCTBO HAA0 Y4WUTbIBATh MpPU
CpaBHEHMUW MOYYEHHbIX Pe3yNbTaToB.

BO3MOXHOCTb aCTPOHOMUYECKMX HABMHOEHMIA NOKa3bIBAET, YTO 3eMHas aTMochepa W,
BEPOSTHO, Nt0Gas rasoeas cpefa Bpems CYLECTBEHHO He nornowaroT. Okasanocb, YTo C
MOMOLLLIO BPEMEHM MOXHO HabMtoAaThb He TOMbKO HOYbI, HO U AHEM U [@Xe Yepe3 /erkyo
o6nayHocTb. OfHaKo, uYepe3 Tyuum W MNOTHble 06naka HabMAaTb Henb3s, BEPOSTHO K3-3a
60/bLLUOI0 KONMMYECTBA B HUX BOASHBIX Kanesb.

Mouckn 6onee yao6HON ANS HAGNIOAEHU MEXaHWYECKON KOHCTPYKLMM OGHApYXWu,
YTO BPEMS MOXET MEepPeHOCUTb He TONbKO [Be CWU/bl, KOTOPble, pPacnpeaenssicb B CUCTEMe,
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CO3/at0T B HE MOMEHT BpaLLeHNs, HO UTO BPeMS Yike B cebe HeceT MOMEHT BpaLLeHWs, NOA06HO
CBETY MONAPU30BaHHOMY MO Kpyry. 3TO 06CTOATE/NIbCTBO 6blfI0 06HAPYXXEHO B OMbITaX C
OLHOPOZLHbIM AVMCKOM, MOABELLIEHHbIM BMECTO KOPOMbIC/IA KPYTW/IbHbIX BECOB, 3a ero LeHTp. Ha
CTEKNAHHYIO KPbIWKY (yTnspa ¢ AMCKOM Oblal MOMOXKEH TONCTbIA 3KpaH C OTBEPCTUEM HAf
TOYKOIA nojBeca Ancka. bnarogaps Takoi 3almTe MOXHO 6bIfo AeNCTBOBATb NPOLLECCOM TOJbKO
Ha TOYKy nogseca. Mpu oCyLLEeCTBNEHMN NPOLECCOB, U3yYatoLLMX BpeMs, AUCK NOBOpaYMBasica
MO YacOBOWM CTpesike, a Mpy MOr/MoWaroLLmMX Bpems npoueccax, HaobopoT — NPOTUB YaCOBOM
CTPenKkun, eciim CMOTPeTb OT TOYKM MofBeca Ha AWUCK. [Nd ycnexa OMNbITOB Heobxoguma
BO3MOXHO 60/bLIad OLHOPOAHOCTL MaTepuana AMcKa, B MPOTMBHOM C/lyvyae OH HayMHaeT
paboTaTb Kak HECMMMETPUYHbIE KPYTW/bHbIE BECbI. [103TOMY MPUMEHANNCL NIErK1e AUCKU U3
MPeccoBaHHOro, He MPOKaTaHHOro KapToHa. Ha Aucke HefjonycTuMa faxe yeprta u Ans
(hmkcaumMn noBopoTa MNPUXOAUIOCL OrpaHMyMBaTLCA HebO/bLLOM OTMETKOW Ha ero kpae. B
onbiTax C AMCKamy O6HApPYXXM/I0Cb 3aMevaTefibHOe fB/EHWE: Moj AeNCTBUMEM OTPaXKEHHOrO B
3epKasie mpouecca, AMCK NoBOpaYMBaeTcsl B CTOPOHY, NMPOTMBOMO/OXHYIO TOIR, B KOTOPYH OH
noBopaunBa/ICs Npu NpsMoOM fAencTeun npouecca. M3 aToro o6¢TosTeNbCTBa NPAMO CleayerT,
4YTO AMCK MOBOpPaYMBaETCA Moj AeNCTBMEM MOMEHTa, KOTOPbIA MPUHOCUT C CO60IN Bpems.
BepoATHO, 3TOT MOMEHT HeCeT XOf BPEMEeHW, CYLLeCTBYIOLMIA KakK MOBOPOT, He3aBUCMMO OT
MaTepuanbHOM CUCTeMbl. MOCKO/IbKY MPOLECC, W3MyYalolmii Bpems, SBASETCA MNPUYMHON
[ENCTBMA Ha [OMCK, TO MOJyYeHHble HamnpaBNeHUs BpalleHUs AWCKa MNOLTBEPXKAAIOT AaHHOe
BbllLe OrnpejeneHne 3Haka Xofa BPeMeHW. 3HauuT, LeCTBUTE/IbHO, Ha FMPOCKON [AenCTBYeT
BpeMms, KOrfia OH BpaLlaeTcs B NPOTMBOMOJIOXHY C HAM CTOPOHY.

BeposTHO, nNpu  acTPOHOMWUYECKUX HAbMIOAEHUAX [OMCK WMEeT MpPeMMyLiecTBO B
CPaBHEHUN C HECUMMETPUYHBLIMU KPYTW/IbHBIMK BEcaMu: npu paboTe C AUCKOM 3Be3fy Hamo
MPOEKTUPOBaTb HA COBEPLUEHHO OMpefesieHHY0 TOUKY ero nogseca. K coxxaneHuto, yaanoch
MPOBECTM TONbKO HECKO/IbKO OTPbIBOYHBIX HabMaeHWin ¢ guckammn Ha Teneckone MTM-500.
26 anpens 1975 r. Habntogancs COBEPLUEHHO OTHYET/IMBbLIA MOBOPOT AMCKA Ha 5—7° OT AelCTBUS
JlyHbl Ha TOYKY NoABeca, NPy TOYHOM BO3BpPALLEHMN ero B NPeXHee nosioXxeHue. 113-3a YeTHOro
ymcna OTpaKeHWn (hoKyca KyLs NOBOPOT NPOMCXOAWA NO YacoBOW CTpesike. 3Be3ga a Boo Ha
AMCK, KaK 1 Ha KPYTW/bHbIE BECbI, He OKa3blBasia LeiCTBUS.

MexaHunyeckne cucTeMbl, ©6narogaps WX MNPOCTOTe, MO3BOMAT MPUXOAUTL K
O[HO3HAYHbIM 3aK/MOYEHUSM O MNPUPOLE U3yYaeMblX C WX MOMOLbI0 SBMeHWA. Ho gns
MPaKTUYeCKMX Lieneil OHM Heyfo6HbI. Mo3aToMy Heobxoamm npubop, paboTa KOTOPOro A0/MKHA
ObITb OCHOBaHa Ha W3MEHEHUAX (U3NYECKUX CBOWCTB BeELLECTBa, MPOMCXOAALMX MO
[eNCTBMEM BpeMeHW. 3anoMunHaHve Tenamu AencTBuUiA NPOLECCOB FOBOPUT O TOM, YTO Takue
N3MEHEeHUS [eNCTBUTENbHO NpomMcxoadT. OAHaKo OCTaBa/loCb HEACHbIM, KakKuM METOA0M
(PU3NYECKUX M3MEPEHUI MOXHO UX O6HapyXuTb. HailTu pelueHve 3TOro BOMpoca MOMOr/Io
HabM0eHNe NOTHOrO NYHHOro 3aTMeHNA 18 Hos6psa 1975 .

3aTMeHVie Habn4aNocb Ha HECUMMETPUYHBIX KPYTWIbHbLIX Becax C aBTOMAaTUYEeCKOiA
3anncbio MX NoKasaHWiA. s TakoW perncTpaumm K CTpesike BECOB Obll MPUKPENIEH (PIaXOK,
0TOpachIBaBLUMI Pe3KY TeHb Ha 3/IEMEHT CO/IHEUHON 6aTapen, PacroNOXeHHOW Mo HUM, Npu
OCBELLEHNM N1amnoykor ceepxy. Okasanocb, YTO MPOLECC MPOUCXOAALMIA B (hOTO3/IEMEHTE,
NpUTATMBaeT CTPesiKy BecoB. [103TOMy (DOTO3/EMEHT Oblsl PacrofOXeH Ha HEKOTOPOiA
ONTUMa/IbHOW BbICOTE, NMPU KOTOPOM OH MOT YAepXXuBaTb Haz CO60M CTPesiKy, He CHUKas npu
3TOM YYBCTBUTENIbHOCTW BECOB. [MOBOPOT CTPENiKM C (PNaXKKOM BbI3blBa/l M3MEHEHME TOKa OT
(hoTO3N1EMEHTA, KOTOPOE PErncTpmpoBan camonucel,. Bo Bpems 3aTMeHns Ha JlyHe npoucxogaTt
OYeHb CUJIbHbIE MPOLLECChI OXMAXKAEHNSA U MOCNeLYHOLLero pasorpesa ee nosepxHocTu or —120°
fo +100°C. lMpouecc oxnaxaeHWUa CONPOBOXAAeTCHA MOrNOWEHNEM BPEMEHU, KOTOPOE MOXKET
ObITb BTAHYTO W3 ee Hedp, 6e3 WM3MeHeHWUs MJIOTHOCTM BPeMEeHW Ha [asiekoM OT JIyHbl
pacctosHuK. Tpouecc e pasorpeBaHUs M3NyYaeT BPEMS U MOXET YBENMYUTb MIOTHOCTb
BPEMEHWN He TO/IbKO Ha JlyHe, HO 1 Ha 3emsie. T1pn yBenMYeHUn NIOTHOCTU BPEMEHU MOXHO
0XngaTb YCUneHus LeicTBUA (hOTO3NEMEHTA Ha CTPenKy BecoB. Becbl ¢ peructpauueit 6oinu
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0CTaB/IeHbI 6e3 Ha6mo,u,aTenﬂ Ha BCHO HOYb.
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®ur. 5. NameHeHne feicTBUS (DOTO3NEMEHTA HAa KPYTW/bHbIE BECHI BO BPEMS MOJIHOMO
3aTMeHus JTyHbl 18 Hosi6pa 1973 T.

3 konumn nonyyeHHoW 3anuck (ur. 5), BULHO, YTO OXNIaXAEHWE NTYHHOW NMOBEPXHOCTY
He B/MSNO HAa MOJMOXKEHMe CTPEeSIKW BECOB, a HayaBLUMIACA pa30rpeB AelCTBUTENBHO BbI3Bal
yCueHne [encTBms (POTO3/1eMeHTa, KOTOPOe CTa/lo NPeKpaLLlaTbCs YXKe B KOHLe NonyTeHeBOro
3aTMeHMsi. B cnaboii CcTeneHW Takoe >Ke ABfieHWe Yaanocb Habnwgats Npu U3MEHEHWUM
ocBeleHNss CONHLEM MOBEPXHOCTU 3eM/IM OT MPOXOAMBLUMX Ky4yeBblX 00/1aK0B. BeposTHO,
M3MeHeHMe AeCTBMA (JOTO3/IEMEHTA HA KOPOMBIC/IO BECOB COMPOBOX/AETCA K U3MEHEHVEM €r0
paboTbl, T.e. W3MEHEHMEM BO3MOXHOCTW BbIXOAA W3 Hero 3/1eKTpoHOB. [1oaTomy mnepsas
KOHCTPYKL 1S, OCHOBaHHas Ha WU3MEHeHUW MNOf BO3AENCTBMEM BPEMEHW (DU3NYECKMUX CBOWCTB
BeLL,eCTBa, Obl/ia OCYLLECTBIEHA MOCPELCTBOM (DOTO3/1EMEHTOB.

[lBa BO3MOXHO 00/nee 0AMHAKOBbIX (POTO3/NEMEHTA OblIN YKPENneHbl Ha BHYTPEHHEN
CTOPOHE KpbILLEK, 3aKpblBaBLUMX TPYOKY, B CepefuHy KOTOpPOM 4epe3 OTBepcTMe Oblna
BCTaB/leHa /laMMoYykKa KapMaHHOro (oHaps. lnc ogHOro (hoTo3neMeHTa MPUCOEAUHANCH K
MUHYCY APYroro, u Mexgy aTUMu CoeIMHEHUAMI 6bin BKOYEH ranibBaHoMeTp (M-95), ¢ LeHOM
OfHOro [feneHus 2.10° A. TonHoe PaBeHCTBO paboTbl (DOTO3NEMEHTOB, MPU KOTOPOM
raslbBaHOMETP He NOKa3bIBa/1 TOKA, JOCTUIaNoCh AvadparMmpoBaHneM najasLUero Ha HUX cBeTa
OT NlaMnoYyKu. Mpu 3TUX YCNOBUAX FabBaHOMETP MOKasa, YTO AeACTBUTENIbHO MPOUCXOLUT
N3MeHeHMe paboTbl POTO3MEMEHTA, KOraa BOAM3N €ro OCYLLECTBNSETCA HEKOTOPbIA MpoLecc.
HabntofaBLumecs OTK/IOHEHNSA ra/lbBaHOMETPa OblIN NMopsaKa HECKONbKUX AeNeHUN ero LKabl.
CnepoBaTtesibHO, NpY TOKe OT (DOTO3/IEMEHTOB CO/THEYHOM H6aTapen 0Kosio 1 mA OTHOCUTENIbHOE
N3MeHeHme paboThl (hoTo3leMeHTa cocTaBnsAno 10°-10°, uto no nopsaKy 6/M3KO K M3MEHEHNAM
CWUN1 B CUCTEME KPYTU/IbHBIX BECOB. Bce npoLecchbl, KOTOPOe OTTa/IKMBAKOT CTPESIKY KPYTUSIbHbIX
BECOB M M31y4yaloT Bpems, 0cnabnsnm paboTy (hoToanemeHTa: MPOLECChl XXe, MornoLlaroLime
BpeMsi, cnocobcTBoBann ero pabote. Bce 0c06eHHOCTU OT feiiCTBUS NPOLECCOB Ha KPYTU/IbHbIE
BeCbl HabMOAANCL N 3[eCb, Kak, Hanpuvep, Mea/leHHOe BO3BPALLEHNE CUCTEMbI K UCXOAHOMY
nonoxxeHuto. Kpueas peinctsus Tena, 3anoOMHUMBLUErO MNPOLECC, OKa3alaCb CXOLHON B
NOAPOGHOCTAX C KPUBLIMU OTK/OHEHWIN KPYTWU/bHBLIX BECOB. AIIOMUHWIA U B 3TOM C/ly4ae He
MoKasasl 3anoMuHaHus. Hanbonblumnii aphekT 3anoMMHaHWS NPOLLECCOB TOFO U APYroro 3Haka
nokasasi caxap — OKO/O0 [ABYX [efleHWIA LLKa/bl ra/lbBaHOMETpa.

Teneckonuyeckne HabMOAEHUSA Ha CUCTEMe C (DOTO3/IEMEHTaMU He MPOBOAWIIUCG.
TonbKO 4epe3 OKHO nabopatopum Habnwoganocb Aeicteme JlyHbl. W306pakeHne JlyHbl
MPOEKTUPOBAIOCH HEBO/bLUMM BOMHYTbIM 3ePKa/IOM Ha Hapy>KHYH CTOPOHY KPbILLIKW TPYOKM C
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(hoTO3NIEMEHTOM, nocne 4ero CBeT JIyHbl NepekpbiBaiCcA 4epHol OGymaroi. Kak u Ha
KPYTU/IbHbIX Becax, [feicTBue JlyHbl OKa3asiocb OYeHb MepemMeHHbIM. TO/IbKO OAWMH Beyep
Hab/110a10Cb COBEPLLUEHHO OTYET/IMBOE OTK/IOHEHWE ra/ibBAHOMETPA Ha OAHO [efleHUne LUKasbl.
3T0 OTK/IOHEHWE MOMYYUSIOCb B CTOPOHY, 0OpaTHYH TOW, B KOTOPYH OTK/IOHSETCH
rafbBaHOMETP MOof AENCTBMEM MPOLECCOB, U3NyYatoLMX BPeMS. Takoe N3MEHEHME 3HaKa MOr10
MPON30NTN M3-3a2 OTPaXKEHUA B 3epKane. [eNCTBUTENbHO, OMNbITbl MOKa3aIn, YTO OTPaXKaTbCs
3epKaioM MOXKET TO/IbKO Ae/CTBME U3yYatoLwmMX Bpems NpoLLECCoB, HO NPU 3TOM AelCTBME Ha
(hOTO3/IEMEHT CTAHOBUTCS 0OpaTHbIM. 3Ha4MT, paboTa (POTO3NEMEHTA M3MEHSIETCA MO TOM Xe
NpUYnHE, NO KOTOPOI MOBOPAYMBaETCs AUCK, W, cnefoBaTenibHO, (HOTO3/IEMEHT pearnpyeT Ha
MOMEHT BpaLLEeHWs, KOTOPbIA HECET C COOO0I Bpems.

Mocne onbITOB C (POTO3MEMEHTaMM Oblna HaigeHa ewe 60nee NpocTas (hm3mueckas
CUcTemMa, OCHOBaHHasA Ha U3MEHEHWUW NOJ, AeNCTBMEM BPEMEHWN 3N1EKTPUYECKOr0 CONPOTUB/IEHNS
MPOBOAHMKOB. 3TN U3MEHEHUA PErMCTPUPOBA/INCH TEM >KE raslbBAHOMETPOM MO CXeME MOCTUKA
YNTCcTOHAa. Xopowwne pe3ynbTatbl [dainM  MNPOBOMOYHbIE  conpoTusieHua TNTMH-0,5,
06/1ajatoLLMe MabIM NOAOKMTENbHBLIM TeMMepaTypHbIM KoadduumeHTom 1,5.10 Ha rpagyc.
UT0o6bl COGNOAANOCL YCNOBME HaMOO0/bLUEA YyBCTBUTENbHOCTU MOCTMKA, BCE €ro YeTbipe
COMPOTUB/IEHNS ObIIN B3ATbI PaBHLIMU BHYTPEHHEMY COMPOTMB/EHMIO ranbBaHOMeTpa 5000 Om.
Ha mMocTuK nogasasiiocb CTabunmsmpoBaHHOe HanpsbkeHue 30 v, Npu KOTOPOM OAHO [fefieHue
LWKa/Ibl ra/lbBaHOMETpa 0TBEYA/10 MU3MEHEHUIO COMPOTUB/IEHNA Ha 1,4.10 OM, 4TO COCTaBNSET
3.10° oTHOCUTENbHOrO M3MeHeHWs. [Ins yABOeHWs 3teKTa, COMPOTUBNEHWS, B3ATble B
MOCTMKe HaKpecT, pacrnonaraiucb psagom, obpasys fBe napbl, Kaxaasd M3 KOTOPbIX 3aHMMana
nnowagb 15x 15 mMm. Bo um3bexaHve TemnepaTypHbIX BAUAHWM OHW OblNM MOMELLEHbl B
KapTOHHYI0 TPYOKY C [AepeBAHHbIMW 3arfylkamu, KoTopas Oblia BCTaB/eHa BHYTPb Tpex
AtopaneBbiX TPYOOK, 3aKpbITbIX KpblWKamy TOXe W3  atopans. [MpoTMB  KaXkAon napbl
CONPOTMB/IEHWNIA, B AtOpaneBblX TPyb6KaxX OblNO MPOCBEPNEHO OTBEPCTME AMaMeTpPoM 15 MM,
3aKneeHHoe 6ymaroid. Npw 3TMX YCNOBMSAX MOKa3aHUs rasibBaHOMeTpa Jaxe B GallHe Teneckona
OblNN AOCTATOYHO YCTOMUMBBLIMK. Bce npouecchl, n3nyyaBLune BPEMS, Bbl3blBaA/IN YMEHbLLEHWE
CONPOTMB/IEHUS, & 0BpaTHble MPOLECChl ero yBemMumBasn B Npefenax HeCKONbKUX AeneHWid
LLKa/bl, YTO COOTBETCTBYET OTHOCUTE/NIbHOMY U3MEHEHUMIO NOpsAAKa 107°-10"°. Npn oTpaxkeHUn B
3epKane 3Hak 3adekta He M3MeHsinca. CnefoBaTeslbHO, Ha 3Ty CUCTEMY AENCTBYET TO XKe
CBOICTBO BPEMEHU, KOTOPOE NMOBOPAYMBAET KPYTU/bHbIE BECHI.
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dur. 6. HabnoaeHne N3MeHeHWA CONPOTUBNEHUS NMPOBOAHMNKA NOA AENCTBUMEM 3Be3bl
a Leo, CatypHa n Mapca.

ACTPOHOMMYECKME HABMOAEHUA C 3TUM MPUOOPOM BblfM OCYLLECTB/IEHBbI Ha Teneckone
MTM-500 B 1976 r. N306paxkeHne 3Be3/lbl NPOEKTUPOBaNIOCL Ha Bymary 0HOro 13 0TBepCcTUi
TPYOKM, AMaMeTp KOTOporo B Maclutabe (hokyca Teneckona coctasnsan 7°.5. CBeT 3Be3fbl, Kak
06bI4YHO, YCTPaHANCA TOHKUM 3KpaHOM. Ha thur. 6 n306paxeHbl pe3ynbTaTbl HabMO4EHWI TpeX
Houeld. Kaxxaplid pa3 ¢ YCTaHOBKOW Tesleckona Ha 06beKT Oblnv CBA3aHbl MPOLECCHI, BANUSBLLME
Ha NOMOXEHNe HyNA rafbBaHomeTpa. Pur. 6 nokasbiBaeT, YTO CaTypH, KaK U Ha KPYTU/bHbIX
BecaxX, He BbI3Ba/l a(heKTa M He BAMAN HA NOKasaHUA rajbBaHOMeTpa. 3Be3fa ke a Leo B
COOTBETCTBMU C NPEXHUMUN HAOMOAEHUAMM, B TEYEHME BCEX 3TUX HOYE MoKasasa CoBepLUEHHO
OTYET/IMBOE [eicTBMe Ha npubop. Mapc, Kak M Apyrve rniaHeTbl 3eMHOM rpynnbl, faeTt
nepemeHHbI agdekT: 17 Mas ero feiicTBume OblNO OYeHb 3HAYMTENbHLIM, & 18 Mas no4vTu
OTCYTCTBOBa/10. V/13-3a Me/IeHHOr0 BO3BpAaLLeHUs raslbBaHOMETPa K MCXOLHOMY MOJSIOXEHWIO,
npuoop, Mpy YacTbIX BO3AENCTBUAX TepsieT UyBCTBUTENbHOCTb, YTO W CAyymnoch 18 mas:
apekT OoT a Leo nonyumnca 6onee cnabbiM, Yem paHblue. [pyrme 06beKTbl MOMHOCTHHO
MOLTBEPANNV NPEXHME Pe3ynbTaTbl, NOMYYeHHble C KPYTWUIbHbIMK BecaMu. IManaktuka M 82 He
nokasasa fecTBus, Ho Hab/rAaN0Ch OTKNOHeHWe rasibBaHOMeTpa Ha 0,4 [ieNIeHNsa OT ranakTUKu
M 81, a Boo 1 JlyHa (11 mas) He noka3sain apdekTa.

Mpy  TeNeckonuUYecknx HabMwaeHnsX (U3MYECKMe CUCTEMbl  MMeKT  60/bLuoe
MPeMMyLLECTBO nepes, cucteMamy MexaHuyeCckKumu. OHM OCYLLECTBAAKT AndhepeHLnaIbHbIe
N3MEPEHUS CPaBHEHWMEM 3/1EMEHTA CUCTEMbI, Ha KOTOPbIA NPOEKTUPYeTCS 3Be34a, C APYrum ee
3/1leMEHTOM, KOTOpbIA He MNOABepraeTcs 3TOMy AeNCTBMIO. [103TOMY Ha HUX He BAUSAIOT
M3MEHEHUS aTMOCHEPHBIX YCMNOBUA 1 CPaBHUTENbHO Masio BNAKOT MPOLLECCHI BHYTPU GallHu,
KOTOpble OYeHb Melann paboTe C KPYTW/IbHbIMKA BecaMu. ITO O06CTOATENLCTBO M UX
MOPTaTMBHOCTb MO3BOMAIOT BECTU HabnogeHust B NHO60M (okyce Teneckorna. OyeHb BaXKHO
MO3TOMY MCCMefoBaTb MNPUIOAHOCTb  CaMblX pPa3HOOOpasHbIX  (PU3MYECKUX cucTeM. B
naboparopuu bblna MccnefoBaHa elle CUCTeMa, OCHOBAHHAs Ha M3MEHEHWUW YMNpyrux CBOWCTB
MNaCTUHKN KBapua, MO W3MEHEHUI0 4acTOTbl ee COOCTBEHHbIX KonebaHuil. CpaBHMBANNCH
4acToTbl KonebaHW [BYX TakKMX MIaCTUHOK, 3aK/IlOYEHHbIX B OTAefbHble (yTAspbl C
OTKaYeHHbIM BO34YXOM, COOCTBEHHas 4acTOoTa KOTOpbIX COCTaBfisfia O0kono 11 Mmerarepl.
Okasanocb, YTO NOA AENCTBMEM MPOLIECCOB, W3My4YaloWMX BpeMs, 4YacToTa KosebaHui
YBE/IMUMBAETCA Ha BEMNYMHY MOPSAKA OHOrO repua, YTo cocTasiseT 107 OTHOCUTENbHOrO
n3meHeHns. OfHAKO 3Ta CMCTeMa OKa3alaCb OYeHb HEeCTabWbHOW U He Yy[anocb [06UTHLCA
BO3MOXHOCTM €€ MPaKTUYeCKOro NpUMEHEHMS.

Bpems He pacnpocTpaHseTcs, No3TOMy He NMepeHOCUT MMMY/bCa, HO MOXET nepefaTb
[iBe NPOTUBOMOJIOXHO Harnpas/ieHHbIE CU/Ibl U MOMEHT BpaLleHus. B 10601 cucteme KoopauHat
BpeMsi MOSIBNSETCS cpa3y BO BCel BceneHHoW. MoaTomy AeiCTBUE BPEMEHM OCYLLECTBSETCS
BCIOAY B TOT XKe MOMEHT. [Mpy 3TOM HUYTO He [BWXKETCA, 1, CNefoBaTeNlbHO, HET NPOTUBOPeYMs
CO crneunasbHbIM MPUHUUMNOM OTHOCUTENIbHOCTW. 3aKOH OTPaXXEHUS He 3aBUCUT OT CKOPOCTH,
MO3TOMY OH MOXET BbIMONHATLCA U B 3TOM MNpefensHOM cnydae. Ho npenomneHue B cpefge
3aBMCUT OT CKOPOCTU W €ro He AO/MHKHO OblTb Mpv AeCTBMM Yepe3 Bpems. MoaTomy npw
HabN4EeHNAX MOCPeACTBOM BPEMEHU Hefb3sA M0/b30BaThCs pethpakTopoM. Ha npuHMaroLLyto
CUCTEMY [AO/MKHO [EeNCTBOBaTb HE M300pakeHWe 3Be3dbl, a TO MECTO Ha Hebe, rge 3sesaa
HaxoamMTca ceiiyac, B MOMEHT HabMoAeHNs. ITO UCTUHHOE MONOXEHME 3Be3fbl MOXET ObITb
HaN[eHO BblYMTaHWEM W3 BUAUMOrO MNONOXEHUSA: pedpakumn k abeppauun ceeta u3-3a
[BVKEeHUS 3eMn CO CKOPOCTbI0 V¢ B HanpasfieHWM Ha 3Be3dy W YI/I0BOro PacCTOsiHWA a,
KOTOpoe npowna 3Be3fa 3a Bpems, HeoOXO4UMOe CBeTY, YTOObl MPUATM K HabnogaTento.
CnepoBaTtesibHO, HaJ0 BbIYMTATb YI/IOBYHO BENINMUUHY:
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rae VT 0603HauaeT TaHreHUManbHy CKOpPOCTb 3Be3/pbl.

B Mynkose Ha Teneckore PM-700 6blna caenaHa nonbiTka NpoBepuTb 3TO 3aK/H0YeHNe
nyTeM HabnwgeHus pgeictsma [lpouynoHa Ha KpyTW/bHble Becbl. [lepes Becamy Obina
MocTaBNeHa LUeNb; Bblpe3aHHasd B TO/CTOW [HOpaseBOM MJACTUHKE, LUMPWHA KOTOPOW B
MaclwTabe QokasbHOM NIOCKOCTM Teneckona cocTasnsna 20". TMpounoH Habnopaics B
MepuAMaHe: Lienb CTosAMa rOPU30HTa/IbHO M MOCNef0BaTeNlbHO CMELLAaiach K Hory oT BUAMMOro
n306pakeHns 38e3abl. Ha ur. 7 nokasaHbl pesynbTaTbl 3TUX HabnogeHnii. Homep ctonbua 0
03Ha4yaeT, YTO B 3TO Bpems OblIO CHATO feicTBue lMpounoHa Ha Becbl. Ha ¢ur. 7 ykasaHbl
YINI0Bble PAcCTOSHUA LWENM OT M300paKeHMsi 3Be3fbl B MOMEHTbI HabnwAeHWA. [eincteve
MpouroHa ckasanocb TONbKO B CTONOLE 4, KOrAa ero n306paxxeHne pacnonaraiochb K cesepy oT
LLLeNM Ha paccTosiHMe 75". OTO NONOXKeHMe XOPOLUO COOTBETCTBYET pedpakumm, KoTopas n3-3a
HM3KOro nonoxxeHus MpoumoHa 6bina 04eHb 3Ha4YMTENbHON M cocTaensina 80". UTo Kacaetcs
CMelleHns a B BblpakeHus (7), To pna [lpouynoHa OHO MPOUCXOAUT MO Mapalienn u,
CnefoBaTeNbHO, ObI10 BAOMb Lienn. Abeppaums e B MOMEHT HabnogeHuii (15 mapta) 6bina
OYeHb HE3HAYUTE/IbHOWN. UTOObI 06HAPYXNTb Hanbosnee MHTEPECHOE CMeLLeHMe (@), Halo Wenb
npu KynbMuHauuy MNpoumoHa pacnosiaraTb BEPTUKaIbHO. Takoe pacrosioeHve BbIFOAHO eLle 1
TeM, YTO NOJIHOCTLIO UCK/THOYaeTCs pepakums. K coxaneHuto, n3-3a naoxom norogsl U gpyrux
06CTOATENLCTB, 3TN HAOMOLEHWNA OCYLLECTBMTb HE YAanoCb. TakMm 06pa3oM, BbIMOSIHEHHbIE
Hab/IOAeHNA JOKa3aIM ILLb OTCYTCTBME pedpakLmmn Npu 4eNCTBUN BPEMEHN.
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®ur. 7. HabnogeHnsa genctems MpoumnoHa Ha KpyTUbHbIE BECHI MPY CMELLLEHUN ero
N306paXKeHNA OTHOCUTESIBHO LLEMN B 3KPaHe, 3aKpbiBaBLUEM BECbI. YKa3aHbl Yr/i0Bble
PaccTosAHUA LWeNn 0T N306paXKeHNs 3Be3/bl.

MrHOBeHHas nepefaya [eiicTBIsS BO3MOXHA TO/MbKO Uepes BPems W [0Ka3aTb 3TO MOryT
TONbKO aCTPOHOMMYECKME HabMoAeHMs. MO3TOMy O4YeHb BaXKeH TLUATENbHO BbIMOMHEHHbIN
3KCMEPUMEHT, KOTOPbIN JOKaXKET CYLLECTBOBaHME CMELLeHNs a. ATo 6yaeT Experimentum crucis
ANsi BCe CUCTEMbI B3rNSAO0B, U3NOXEHHbIX B HacTosilieli paboTe. B cnydae ygaun nosiBUTCS
BO3MOXHOCTb HEMOCPEACTBEHHOIO ONpeAeneHns TaHreHLManbHO ckopocTy 38e3abl V. BmecTe
C paguanbHoli CKOpOCTbio Vp onpeaensiemMoit no npuHumny fonnnepa, 310 AacT BaKHY AN
3BE3[HOI AMHAMUKM MOJHYI CKOPOCTh 3BE3/bl, a /11 aCTPOHOMMUI BO3MOXHOCTb OMNpeaeneHus
napasnakca p no M3BeCTHOMY COGCTBEHHOMY [BVXKEHUIO M

p=474" ).
Vi
I'IpOBe,quHble nccregoBaHnAa MOKasblBalOT, 4YTO KpoOMme 00bIYHOrO B3aV|MO,U|EI7|CTBV|F|,
KOrfa OfHO Teno AeliCTBYeT Ha Apyroe 4epes NpOCTPAHCTBO C MOMOLLBbIO CUMO0BbIX NOMei, B
Mpupofe OCYLLECTBNSETCA elle U Apyras BO3MOXHOCTb Mepeaaun AeiicTBuiA: NpoLecc MoxeT
[e/icTBOBaTb Ha TeNo WM Ha APYroi MpOLEeCC uYepe3 BpeMS C MOMOLLBIO ero (M3NMUECKMX
CBOICTB. ABNeHus nepBoro Tuna AakoT BO3SMOXHOCTb ONnpeaenaTb COCTOAHNE U3ny4Haemoro T1ena
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B MOMEHT HabnogeHWid. [elicTBMS >Ke 4yepe3 Bpems MO3BOMAIOT MU3y4vaTb MPOUCXOASLLME
npoueccol, T.e. ONpefendtb MNPOU3BOAHbLIE MO BPEMEHW MapameTpoB, XapaKTepusyroLmnx
COCTOsiHVE Tena. Pa3ymeeTcs, TaK MOXHO WCCMefoBaTb TONbKO HEobpaTVMble MPOLLECCHI,
MOTOMY YTO TO/IbKO B HUX, 4epe3 MPUUYMHHOCTb, aKTUBHO Yy4yacTByeT Bpems. [lonydvaeTtcs
BO3MOXHOCTb M0 OAHOMY Hab/OAEHUIO CYAUTb O TOM, YTO MPOU30AAET C TENIOM B CeAytoLLme
MOMEHTbI BpPEMEHW. B acTpoHOMWUM MOXHO ONpefenaTb HanpasfeHWe W Temn 3BOMOLUU
KOCMWUYECKMUX TeN He NyTeM O4YeHb COMHUTESIbHbIX YMO3aKIHOUeHWA, a NPsMbIM BbIBOLAOM 13
COOTBETCTBYIOLMX HabMogeHW. [puMepoM MOryT CNYXWUTb BbIMOSIHEHHbIE HAG/OAEHUA
NYHHbIX 3aTMEHWUI, MOKa3aBLUME B Kakoe BpeMs MNPOMUCXOAWA POCT Temnepatypbl ee
MOBEPXHOCTWN U CTEMNEHb 3TOrO POCTa.

JNabopaTopHble UccnefoBaHNsA NOKasan BO3MOXHOCTb AeNCTBUA BPEMEHUN Ha, BELLECTBO
N 3TUM NOATBEPAW/IN BbIBOL O TOM, YTO 3HEPrusa 3Be3[ NOLAEP>KMBAETCA TEKYLLMM BPEMEHEM.
Bpema He pJaeT 3Be3gaM MoracHyTb, T.e. MPUATM B PaBHOBECME C OKPYXKaloWwum X
npocTpaHcTBOM. CMOTPS Ha 3Be34HOe HebOo, Mbl BUAMM HE aTOMHblE TOMKW, rae LeiCTBYHOT
paspyLmTenbHble cunbl MNprpoasl, @ BUAMM NPOSABIEHNE XKMU3HEHHbIX TBOPYECKUX CUJ1, KOTOpPbIE
NpUHOCMT B Mup Tekyllee Bpems. VX AelCTBME MOXHO HabnogaTb M0 TEM WU3MEHEHUSIM
BPEMEHU, KOTOPbIe MPOUCXOAAT B KOCMUYECKUX Tenax. BbIMoNHeHHble HabNo4eHNA nokasanu,
4TO 3Ta BO3MOXKHOCTb AENCTBUTE/IbHO CYLLECTBYET U YTO 3TUM NMYyTEM MOXHO HayaTb 0OLUMPHbIE
MccnefoBaHWs Mo COBEPLLEHHO HOBOM A1 aCTPOHOMUM nporpammve. Ee ocyLuecTBieHne LOMKHO
MPUBECTU K eLLle 6onee rnyoboKoMy NO3HaHWUKO CyLHOCTM Mupa.

B 3aknioueHWe aBTOp CUMTaeT CBOUM TMPUATHBIM  [O/TOM MPUHECTU TYO6OKYHO
npusHaTensHocTb A.H. AGpameHKO, OKa3aBLUEMY COAENCTBME HAGMOAEHUAM Ha Teneckone
MTM-500 1 npMHMMaBLLEMY B HUX YKUBENLLEE y4acTue, a TakKe BCEM NMLaM, OTHOCUBLLUMCS C
COYYBCTBMEM W UHTEPECOM, K AlaHHOI paboTe.

OVNCCKYCKUA MO AOKNALY H. A. KO3bIPEBA

3.E. XauukaH. ConHue TONMbKO MOr/OWAeT WU TOMNbKO W3NyyaeT, WM OHO MOXeT
O[IHOBPEMEHHO, W MOornoTaTb U n3nyyarb?

H.A. KosbipeB. ConHuUe nornowaer, kak pa3 B 3aTMeHUW. A 3Be3fbl, BOOOLLE,
[EeNCTBUTENbHO, MNepepabaTbiBatOT BPEMS B 3HEPrMi0 M HEKOTOPbIA ee U36bITOK MOXeT
BblOopacbiBaTbCA. COMHUE, Hanpumep, 4TOObl MOAAEPXKMBATb CBOK 3HEPIUO [O/HKHO B3ATb
3HEepruio 13 BpemMeHu.

3.E. XaumksaH. Ytobbl nonyuntb Bawwm onbiTbl COMHUE AO0/MHKHO eLLe U3yyaTb?

H.A. Ko3blpeB. MOXeT ObITb UMEET MECTO W MU3/TyHeHWE U MOTr/OLLEHME,

3.E. XauuksaH. ConHue 60bLUe 131yyaeT uam 60/bLue NornowaeT?

H.A. Ko3bipeB. B Takoil cuTyaumm, B KOTOPOI CyullecTByeT ceivac ConHue, BecbMma
BO3MOXHO, YTO OHO B0/IbLLE N3/1y4aeT, YeM NOr/IOLaeT.

3.E. XaunksH. Ecnv oHO 6onblUe M3NydaeT, 3HAYUT OHO AO/HKHO ObICTpee YracHyTb,
cornacHo Bawwum npeactaBneHUaMm.

H.A. Ko3sblpes. HeT. Mbl He 3HaeM Kak paboTaeT MexaHU3M.

B.I. Mopbaukuin. B Havane Bawero goknaga Bbl ykaszanmM CKOPOCTb pPacnpoCTpaHeHus
BPEMEHWN U CBA3AIN €€ C MOCTOSAHHOW TOHKOW CTPYKTYpbl, a B KOHLUE Bbl Cckazanu, 4TO CBET
NPUGAMKaEeTCA MrHOBEHHO. MpaBuibHO S Bac noHAN?

H.A. KosbipeB. BenmumHa C, = 2200 KM/CeK SBMSETCA MCEBLOCKIAPHOM BEMUYUHOWN,
XapakTepu3ytoLLleil MOBOPOT BpEMEHW B CUCTEMe. ITO CKOPOCTb He pPacrnpocTpaHeHus, a
CKOpPOCTb MOBOPOTA, MNPUYEM MPUYUMHHO-CNEACTBEHHOM CBA3KW, Korjga Yy Bac umeetcs
N3nyyaroLLlee 3NEMEHTAPHOE MPUUNHHO-CNEACTBEHHOE 3BEHO. BOT B 3TOM 3BEHE NPUYUHBLI
CBOAATCS K TOMY, YTO NPOUCXOAUT NOBOPOT BPEMEHU. Tak YTo, AeACTBUTENbHO, BPEMS Y HaC He
[0/HKHO pacnpocTpaHATLCA, Bpemsa y Hac noasndetca. C TOUKM 3peHns BpeMeHN BCA BeeneHHas
NMeeT pasmep TOUKMN.
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I".IN. Anop>kaHu,. A xoten y Bac cnpocuTb Kak Bbl MOHUMaETE NOTOK NPUYUHHOCTM.

H.A. Ko3blpeB. Bce 4TO CBS3aHO C TEOMETPUYECKUMU CBOMCTBaMU  BPEMEHM,
npeobpasoBaHysMU JIOpeHLa, BCe YTO OTCHOAA BbITEKAET A 3TO COBEPLUEHHO He 3aTparusato. Bes
reomMeTpusi BPEMEHW, NPOCTPAHCTBA 3TO Ae/I0 MEXaHWKN U TEOpUM OTHOCUTE/IbHOCTW. 3[ech A
CuMTal0, YTO CeKyHAa, KOTOPOA Mbl 3aHMMaemMcsi B TEOPETUYECKOM (u3MKe, B Teopum
OTHOCUTENILHOCTW, BOT 3Ta CEKYHAa, ee Tak CKa3aTb Be/IMUYMHA, MEHSAETCA MO 3TUM 3aKOHaM, HO
CeKyHa MOXeT UMeTb KaKy-TO CBOK OKpacky. MHe npefcTaBnseTca Tak, YTo CEKyHAa MOXET
MMETb CBOWM CBOMCTBA, OHA MOXET ObITb M/I0THasA, OHA MOXET ObITb Hanpas/ieHHast, TO eCTb, 3TO
eCcTb TO, UYTO HasblBaeTCs (hU3NYECKUM CBOWCTBOM. BOT 06 3TUX (PU3MYECKMX CBOWCTBax £
TONbKO W rOBOPHO, YTO 3TW (IU3NYECKME CBOCTBA UIPatoT Po/ib, @ UTO KacaeTcs reoMeTpun, 1o
CMOTpPUTE, YTO NULLET MO 3TOMY NMOBOAY TEOPUSA OTHOCUTENTLHOCTMW.

NcTouHuMK: Tpyabl CMMNO3NyMa, NPUYPOYEHHbIE K OTKPbITUIO 2,6-M Teneckone BropakaHCKOA
acTPOHOMMYECKOI obcepBaTopum. BropakaH, 5-8 okTa6ps 1976 .
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"'epmaH Mopaees

BPEMA — 3TO SHEPI NA?

HuEonad ANisCRERDERY Koduipen
(L0E-1082)

Bbigatowemycs unsnky XX Beka gatyaHuHy Hunbcy Bopy npunucbiBatoT C/10Ba,
CKa3aHHble 04HOMY MOJI0JOMY Ye/flI0BeKY, MPeanoXXMBLLEMY M3TPY F0/I0BOKPY>XUTENbHYIO
runoTesy: «Balua nges HefocTaTouHO 6e3yMHa, YTo6bl O6bITb BepHON!». OHM MOIN 6bITb
afpecoBaHbl N 3amMeyaTe/IbHOMY COBETCKOMY acTpoHoMy Hwukonaiwo AseKcaHapoBUYy
Ko3sblpeBy, BbIABMHYBLLEMY rMN0OTE3Yy 06 S3HEPreTUYECKOM Npupoje BpeMeHN!

MoKpPOBUTENLCTBO NPOBUEHNS

B Tsxeneilve rofbl 3aKIUYEHUS M CCbIKM (@ KTO M3 BbIAAKOLIMXCS YYEHbIX He
n36exan aToi nevanbHOl ydyacT B CTa/MHCKME BpeMeHa?) ¢ Hukonaem AnekcaHApoBUYEM
MPOMCXOAMAN BeCbMa 3araflouHble cOObITUS. HauyaTb C TOro, YTo, HaxoAsacb B [AMUTPOBCKOM
LileHTpane B Kamepe Ha ABOUX, KO3bIpeB MHOrMMU Yacamm pasayMblBas 06 OCTaBMEHHbIX Ha BO/E
Hay4HbIX 3aHATUSX. ELLe 40 apecTa ero BOMHOBa BONPOC O NpUUKHe cBeYeHnst COMHLA 1 3Be3[.
YueHblli He pasfensni roCroACTBYIOLEro NPeACTaBneHUs 0 TePMOSAEPHBIX PEaKLMSX BHYTPU
3TUX HeBeCHbIX Ten, M60, KaK OH cuMTas, TeMnepaTtypa B HUX HeloCTaTO4HA As NOAAEPXKaHUS
3TVX peakuuit. Booblle, gyman KosblpeB, 3Be3fga — 3TO He SfepHblii KOTe/, a MalluHa,
nepepabaTblBaloLlasl HEM3BECTHYHD HaM 3Hepruio B CBeToByl! [N MPOBEPKM CBOEro
MPeanosiOKEeHNs YUYeHOMY, KCTaTu, TlyGOKO BepYyHOLLEMY YeNOBeKY, No3apes HYXKHbl Oblnw
HOBble (hakTbl. BnocneacTeum OH roBopun cbiHy, ®eaopy HuKonaesuuy, 4TO HMKOTrAa He
npocun y bora NoMoLLy ¢ TakiM [Jep3HOBEHMEM 1 BEPOiA, Kak B Te AHM! 1 Yyya0 CBepLUNOCH:
BAPYT OTKPbINOCh OKOLLEYKO BO BXOAHOW [BEPU KaMepbl 1 Yepe3 Hero npocyHynachb pyka
KHUTOiA. 3TO GblN TONMLKO YTO BbilLeAWwMnii ToM «Kypca acTpohun3nK1 1 38e34HON aCTPOHOMUU,
MOArOTOB/EHHbIA NYNKOBCKUMU acTPOHOMamm!
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N3 [BYyX [eCATKOB pPenpeccMpoBaHHbIX JIEHWHIPALCKMX aCTPOHOMOB [OXWUA [0
peabunutaummn oguH Kosbipes! OH BbIlLeN Ha BOMO B KOHLE aekabps 1946 roga, a 10 mapTa
CMeayloLlero roga, BCero Nvwb Yepe3 [Ba Mecsua rnocne ocBoboxgeHus (1), coctosnach
GnecTsllas 3awWmTa ero AOKTOPCKON AmccepTaumm «/ICTOYHUKU 3BE3HON 3HEPTMU U Teopus
BHYTPEHHEro CTPOeHUA 3Be3»!

38 pifounm oTomos

Nouyemy e cBeTATCA 3Be34bl?

AunccepTaHT fokasan, uyto ConHue W 3Be3fbl He MOTFYT CBETUThbCS 3a CYET BHYTPEHHUX
TepPMOSiAEPHbIX PeaKLWiA, MOCKONbKY, KaK CKa3aHo BbllLie, TEMrepaTypa B HUX HeaocTaTouHa 41
NOAAEPXKaHUS 3TUX PeakLMii 1, KpOME TOro, OHM NMPOCTO BbIFOpPenn Gbl 32 HECKO/bKO [eCATKOB
MUNOHOB NeT! 3Be3aa, No cnosaM KosbipeBa, He0ObIYaiHO 3KOHOMUYHAs MallnHa, N60 OHa He
pacxodyeT Ha BbIpabOTKy 3Hepruu COGCTBEHHOro BellecTBa! Pa3 3Be3dbl He 3aTyxatoT,
paccyXaas yueHsblid, 3HaUMT, OHU NOMOMHSIOT OTKY/a-TO CBOKO 3Hepruto. OTKyaa? BoT Bomnpoc.

['nnoresa

MpuurHa N6oro cobbiTUs, paccyaan KosblpeB, Bcerga HaxoAuTcs Ha HEKOTOPOM
PacCTOSHWK OT CNEACTBMSI U K TOMY XK€ OTAeNIeHa OT HEro HEKOTOPbIM MHTEPBAIOM BPEMEHM.
3HaumMT, MOXHO FOBOPUTb O CKOPOCTM MPEBpPALLEHNsI MPUYUHBI B CreacTBre. HO CKOpoCcTb —
CBOWCTBO (HM3MYECKOe, a BCsSKOe (M3nuyeckoe CBOWCTBO aKTMBHO! CreaoBaTenbHO, Bpems
B3aMMO/IE/ICTBYET C BELLECTBOM, M3MEHSIET €ro COCTOSHWE W, CTalo ObiTb, 3Hepruto. Takum
06pasoM, yoexaan y4eHbli, BCe CYLLEe XXMBET He TO/IbKO BO BPEMEHM, HO 1 MPU ero akTMBHOM
yyacTum! Elle ofiHa nopasuTenbHas Aoragka Hukonas AnekcaHapoBMua 3aK/HYaeTcsl B TOM,
YTO B MPOCTPAHCTBE CYLLECTBYET YC/IOBHOE Pasniyume Mexmiy NeBbIM 1 NpaBbIM, Y BPEMEHM Xe
pasnnume Mexay npoLunbiM 1 6yayumM — 6e3ycnoBHbIl hakT! 3HauuT, U3 uaen eamHcTBa
MPOCTPAHCTBA M BPEMEHW BbITEKAET MPUHLMNMATbHAS BO3MOXHOCTb OMPeAeNeHnst NEeBOro W
MpPaBoro B MPOCTPAHCTBe uepes Bpems!

OKCMNepuUMEHTbI
Ecnn npusHath 3a (hakT rNy6UHHYHO CBSA3b BPALLEHMS C MOTOKOM BPEMEHW, TO BMOSHE

BO3MOXXHO, KaK cCYuTasl yqubIVI, ncecnenoBatb CBOICTBa BPEMEHN Ha BpallakWKnXca Tenax.
[NepBbiM 06bEKTOM IKCMEPMMEHTOB CTavla AE€TCKadA H/1a, KOTOPYHO NMOTOM CMEHWN aBmaLlMOHHbIVI
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rupockon. KosblpeB nonaran, 4YTO BO3HMKaKOLWee B 3KCNEepUMEHTEe B3aMMOLENCTBME OMopbl
npubopa M CcaMoro ryMpocKona COo34acT AOMONHUTENbHYK CWUY, HarpasfeHHYK Mo ocu
BpaLleHusa! CnefyroLuid onbIT NOMHOCTLIO MOATBEPANA AaHHOE NPeANOoXKeHNe.

Ha oHOM KOHLe nabopaToOpHbIX Pbl4aXXHbLIX BECOB YYeHbI 3aKpenua rMpockon, a Ha
ApyroM — dawy C rupbkamyi. K OCHOBaHMKO BECOB OH MPUC/IOHWA  CreuaIbHbIiA
anekTpoBmbpaTop. CrucTeMa ypaBHOBECWACh, U TOrAa 3KCMEPUMEHTATOP BK/IKOUMUA TMPOCKON Y
3NeKTpoBM6GpaTop.

Ecnu rupockon Bpawancs no 4acoBOW CTPesiKe, KapTWHA HE MeHsAfacb — BeChbl
OCTaBaJIMCb YpPaBHOBELUEHHbIMW. HO CTOMMIO NWWb  WM3MEHUTb HanpaB/ieHWe BpalleHus
rMpPOCKOMa Ha NPOTMBOMO/IOXHOE — Yalla C rmpbkamu nowna BHU3! To ecTb No ocu npubopa
cTasa AeicTBoBaTb AOMONHUTENbHAA CWUa, HarnpasieHHas Beepx! [ns COMHEBAIOLLMXCS N0l
YUeHbIA BUAOM3MEHWUN ONbIT. PAAOM C Becamy OH MNOCTaBW... TEPMOC C ropsyvein Bogoi!
PaBHOBecue coxpaHanocb. Ho BoT Ko3sbipeB 406aBun B TEPMOC XOMO4HYHO BOAY Y — FMPOCKON
nowen Beepx! B TOM 1 gpyrom cryyae «cpaboTasi» NPUYMHHO-CIELCTBEHHbIN npoLiecc!

MrHoBeHHas CBS3b

MoCcKOMbKY BpemMs He pacnpocTpaHseTcs MofobHo cBeTy, gyman KosbipeB, a
NpucyTCTBYeT BO BceneHHOW MOBCEMECTHO, €ro B3aMMOAENCTBME C MaTepuanbHbIMK Tenamm
[O/MKHO OblTb MIHOBEHHbIM! 3TOr0 CYXXAEHWA NpaBOBEpPHble (U3MKM He MOryT NPOCTUTb
YUYeHOMY MO Ceil AeHb. Hukonaii AnekcaHApoBMY PeLnn MPOBEPUTb Ha OMbITe CBOK AOrafKy.
EMy nomoran BepHbll Apyr W COpPaTHWK, 3aBOACKON WHXXeHep, uenbix 20 NeT no Bevepam
paboTaBLumii ¢ Ko3bipeBbiM, BukTop HacoHoB. CHauana yyeHblli HanpaBnsa 06blYHbIA TeNeckon
C 3N1eKTPONPOBOAHbIM BELLLECTBOM B €ro OKyce Ha Kakyt-Hnbyap 38e3gy. O6beKTUB Npu 3TOM
3aKpblBa/ICA CBETOHENMPOHMLLAEMOW KPbILLKOW. VI 3NeKTpONpoBOAHOCTb B POKYCE TEM HE MeHee
n3meHsnaco! MpuunHa, no KosblpeBy, 3aknioyanacb B BO3AEWCTBUM MIHOBEHHOIO MOTOKA
BpeMeHW, wugywiero ot 3Be3fbl! CKentuky fJaBanv  [Apyroe O0O0bACHEHWe, BMPOYeEM,
MasioBpasymMuTenibHOe. Torga yYeHblil BUAOU3MeHuA onbIT. CHavana OH Harpaswa TeNeckon Ha
TY >Xe 3Be3fy, XOTH, Kak BCeM MOHATHO, ee TaM AaBHO HET. 3aTeM Harnpasw/ TeNeCKOmN Ha
3apaHee BblYMC/IEHHOE MEeCTO, re OHa A0/HKHA HAXOAUTLCS (haKTUYeCKU. M, HaKOHeL, B TPETUA
pa3 Teneckon Oblf HanpasfeH B Ty TOYKY Heba, Kyga 3Be3fa MpuAeT 3a Bpems, KOTOpoe
TpebyeTcs CBETY, OTMNPaB/ieHHOMY B MOMEHT HabMoAeHus, 419 NPeofosIeHNs PaccToAHMS OT
3emnn o0 3Be3dbl. Tak BOT, BO BCEX Tpex Cayyadx AaTuyuKK 3aperncTpupoBain curHan!
Hukonaii AnekcaHapoBUY UCTONKOBaAs 3TOT pe3ynbTaT (haHTaCTUYECKM: «Yepe3 NOTOK BPEMEHU
MOXHO BOWTW B KOHTaKTe NPOLU/IbIM 1 6yayLwmm!».,

3TN «KpamosbHble C/10Ba», MOSBMBLUMECA B [AEBATOM BbIMYCKe Hay4yHOro cOOpHMKa
«[Mpobnembl nccnegosaHns BeenenHon» 3a 1980 roa, fganv noBof And 6ecnpeueieHTHOro akta
«y4yeHoOro BaHfanM3Ma»:. Hobenescknin naypeat akagemvk A.K.poxopoB noTpe6osan
YHUUTOXNUTb TUPaXK cOOpHMKA! M TOIbKO CaMOOTBEPXKEHHOCTb peflakTopa BbiMycKa AHaToniuns
EdmmoBa coxpaHuna ero 4ns Hac.

Pes3tome

Hukonaii AnekcaHaposuy pogunca B 1908 rogy, B rog nageHWs 3HaAMEHMTOrO
TyHrycckoro meteopuTa. CyLleCcTBYeT MHEHWME, YTO 3TO Obll He METEOPUT, a KOHTEMHep C
nporpammoli JasibHeinwero passuTUS 4YesioBevecTBa. Bo3MOXHO, Obln B 3TOW nporpaMme u
MYHKT O pasragke Mpupofbl BPeMeHW, MOpYYeHHbIN npoBuaeHneM KosbipeBy. KOHeYHO, ero
YUYeHMe OCTa/10Cb HaMeUYeHHbIM NNLLL NPeABapuUTeNbHbIMU WTPUXaMu. He BUHA YYeHOro, 4TO OH
NNLLNACA AeCATU NIET paboTbl, KOTOPbIX, BUAMMO, EMY U HEe XBaTU/IO 418 3aBepLueHus Teopun. A
TEM He MeHee MOXHO CUMTaTb [0Ka3aHHbIM (DaKT NMPUCYTCTBUA B HALLEM MUPE YHUBEPCaIbHOIO
B/Ja MIHOBEHHOIO B3avMOJENCTBUSA, B KOTOPOM MPOBUAEL, Nog03peBa rMyOUHHYI0 CYLLHOCTb
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BpemMeHU. B nocnegHve AecsTMneTus onbiTbl Ko3blpeBa HEOAHOKPATHO MOBTOPS/ACL B psife
Hay4HbIX KOJNINEKTVBOB, a HOBOCMBMPCKIM YYeHbIM AaXe YAanoch coTorpagmpoBate COMHLE
B... €ro 6yayLLem MonoXeHuu!

el 4 -,

1A AR SR LSRR R i

NcTouHUK: TalHbl XX Beka. Ne25, nonb. 2007. C. 4-5.



33

BukTOp HUKUTUH

PEKA BCEJIEHHOW

(MbIcnv no NoBoOAY OAHOM AaBHeN NeKUMN, MPOYNTAHHOM aCTPOHOMOM [y IKOBCKOIA
o6cepBaTopum H.A. Ko3blpeBbiM)

YTO HAM M3BECTHO O BPEMEHW BOOBLLIE? BOT CBOVCTBA BPEMEHW,
B3ATbIE 13 KNNACCUYECKOWN MEXAHUKW:

- BPEMA CYWECTBYET CAMO IO CEEBE;

- XOA4Y Ero nogynHAr0TCA BCE dPUNINYHYECKNE ABNEHUA,

- X0, BPEMEHW MNMOBCIOA4Y B MUPE OANHAKOB, OAVNHAKOB B INMPOLUJTIOM,
HACTOAWEM U BY AYLLEM,;

- BPEMA OBJTAJAET OAHNM NSMEPEHWEM.

N BCe-Takun Bpems, Kak SiBIeHWE B Lie/IOM, 0CTaBasiloCb HEMOHATHLIM. TPe60OBAsIC COBCEM
HOBbIV B3NS4 Ha HEro, BbIXOLAALMIA 33 paMKX MPUBbLIYHOTO. LWar B HeBefoMOe Obln caenaH
H.A. Ko3blpeBbIM.

CoBpeMeHHOe MOHSATWE O BPEMEHM, Kak YeTBepTON OpAuHaTe, B NMPUHLMNE 0Ka3aioCh
HEBEPHbLIM, MOTOMY YTO BPEMS He TEYET, Kak Mbl BCE MPUBbLIKIV AyMaTb, MPeACTaBNAd TEKYLLYHO
n3 6yaywiero B nNpoLioe peky. Bpems nossnsercs cpasy, MOBCEMECTHO U OLHOBPEMEHHO. ITO
OYeHb BaXHbI nocTynat Teopun Kosbipesa. VIMEHHO 13 HErO BbITEKAET OLLUENIOMSAIOLLMIA BbIBOS,
0 TOM, YTO, U3MeHsS BpemMs B OLHOM TOYKe MPOCTPAHCTBA, Mbl TEM CaMbIM W3MEHSIEM €ro
nosctogy BO BceneHHoi. OTclofa cnefyeT elle OAWH BbIBOA, YTO, HayYMBLUUCb W3MEHSTb
Bpems, Mbl (4e/10BEYECTBO) MOSY4YMM BO3MOXHOCTb Pa3roBapvBaTb C /1060 MHOMNMAHETHOM
LUMBUNM3ALMEN TaK, KaK Mbl pa3roBapmeaeM pyr ¢ ApYrom no TenegoHy.

[ns 06bACHEeHMS 3TOro (heHOMeHa HeobXO0AMMO BBECTW HOBOE MOHATME — MJIOTHOCTb
BpemMeHN. OHO OKa3asioCb TECHO CBA3aHO C 3HTPONMein (OpraHn30BaHHOCTbLID) KakKoro-nn6o
Tena. OnbITbl Ko3blpeBa Nokasanu, YTo, N3MEHSS SHTPOMUIO OKPYXKAKOLLLEr0 NPOCTPaHCTBa, TeM
camMbIM, O4HOBPEMEHHO, MOXHO M3MEHUTb W MJIOTHOCTb BpeMeHW. Tak, pacTBOpPeHWe caxapa B
yae YyAMBUTENIbHBIM 06pPa3oM OTO3B1OCH Ha MOKa3aHWAX 3MIeKTPUYEeCKoro npuoopa —
4yBCTBUTE/IbHOIO ra/lbBaHOMETPA C JIy4OM CBETa BMECTO CTPe/NKU. TO >Ke MPOUCXOANI0 1 Npu
CMELLIEHUN TopsYelt U XONOAHOW BOAbl, U MpY uUcrnapeHun auetoHa. Boobuye, noboli npouecc,
BbI3bIBAlOLLMIA M3MEHEHME COCTOSHUSA BELLEeCTBa, BANUSET Ha MNOTHOCTb BPeMEHW. MrHOBEHHO
nepefaeTca 370 M3MEHeHMe Mo BCeli BceneHHOM K, B CBOKO O4epefb, W3MEHSIET 3HTPOMMIO
(OpraHn3oBaHHOCTb) BCEX APYrMX (PU3NYECKMX TeN. A 3TO YXKe MOXHO MEpPUTb 3/1IEKTPUYECKUM
npubopom. Pa3ymeeTcs, BenMUYMHA W3MEPEHWUS OpraHWM30BaHHOCTM B MPWBEAEHHbLIX OMblTax
Oblna 0YeHb Mana, rae-To Ha ypoBHe 10 B MUHYC 9-i CTeneHW, HO BCe-TakKy YyBCTBUTE/bHbIN
rasibBaHOMETP perucTpuposan ee. BoT kak, no onucaHnio Kosbipesa, NPOVCXOAWN0 U3MepeHue
MIOTHOCTW BPEMEHW MpPW 3aTMEHUN JTyHbI.

«f Xo4y NpuBECTW OAWMH NpUMep, acTpPOHOMUYECKWA. [MpefcTasBbTe, NPOUCXOAUT
NyHHOe 3aTMeHue. CHayasia TeHb 3eMn 3aKpbiBaeT MOBEPXHOCTb JIyHbl. [PONCXOANT OYeHb
ObICTPOE OXNa>KAeHWe NYHHOW NOBEPXHOCTW. TemnepaTypa NYHHON MOBEPXHOCTM Oblna Tam
nmoc 100 ¢ nuwHMM rpagycos Llenbcma. 3aTem OHa cTaHosMTCA MuHyc 100 rpagycos.
MpoucxoanmT o4yeHb 60nbLLOK nepenag, Ha 250 rpaaycos, 3a KOPOTKoe BpeMs. [10TOM NyHHas
NOBEPXHOCTb 0CBOOO>KAaeTCA OT TeHW. Co/fHue HauMHaeT ee pasorpeBaTb. [nd U3MepeHus
MNOTHOCTY BPEMEHW B 3TOT MOMEHT Mbl BOCMO/b30BA/IMCb PTYTHBLIM TEPMOMETPOM C TaKom
TOYHOCTbIO, YTO Tam JefeHne CoCTasNfeT OLHY COTY rpagyca, TaK 4TOo MOXKHO Ha rnas
OT/MUMTb JadKe [Be ThbICAYHbIX rpagyca, TO ecTb 1/5 fgeneHns. Mbl CMOMM 0OHapPY>KUTb,
YTO KakK TOMbKO 3eMHas TeHb Hayana CXO4MTb C /YHHON MOBEPXHOCTU, Tak cpasy cTa
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nagaTb CTONOWMK PTYTW B Kanunanspe TepmoMeTpa. [puyeM 3TO 6bIN0 OYEHb CUHXPOHHO.
TepmomeTp nokasan Akobbl OxnaXkaeHne pTyTuW. B uem 3gecb cBsisb? CBSi3b B TOM, YTO
yBENMUMBAETCSA OPraHn30BaHHOCTb PTYTW, YBENMUMBAETCS €€ MNOTHOCTb, COKMMaeTCA W
nagaeT CTONOUK».

MpoBefeHHble OMbITbl A0Ka3ann CyLIEeCTBOBAHME CBA3W 3HTPOMMM — M/IOTHOCTb
BPEMEHM, HO eLLe He [OKa3an CBOMCTBO MIHOBEHHON nepeaayn BpemeHn. KosbipeB rosopus no
3TOMy noBoay: «Hawwa meyTa bblna NepenTun K acTPoHabAeHNAM. Ham X0 Tenoch JoKasaTb,
YTO Mbl AENCTBUTENLHO UMEEM [EN0 C BPEMEHEM U YTO CBA3b Yepe3 Bpems AO/KHA ObiTb
MIHOBEHHOW». B camom aene, TOMbKO 3Be3[Hble NPOCTOPbI MO3BOA/N MPOBECTU TaKUe OMbITbl.
B ocHOBY MX nerno 1o 06CTOATENLCTBO, YTO CBET OT AaNeKMX 3Be3f NeTUT K HabngaTensaM Ha
3emne gonrvie, AONrve roabl 1 faxe TbicaueneTus. 3a 370 BPeMs 3Be3/a, NocnasLias CBOU Ny4u
K Ham, ycrneBaeT NepeMecTUTbCA Ha Apyroe MecTto HebocBoga. lMonyvaercs, YTO Mbl BUAUM
3Be3ay Ha Hebe B TOM MeCTe, e ee Y)Xe AaBHO HeT. Ho Befb 3Be3da C e MHOrOMWIMOHHON
TeMnepaTypoii SBISETCS HE TONbKO MCTOYHNKOM CBETA, HO 1 MOLLHbLIM FreHepaTopOM .M/0THOCTY
BpemeHWn. W ecnn npefgnonoXXeHne 0 MrHOBEHHOCTW BEPHO, TO C MOMOLLbIO rasbBaHOMETPA,
pearvpytoLwero Ha NA0THOCTb BPEMEHWU, MOXHO HailTW HOBOE, MOKa elle HEeBMAVMMOE [/la30M
MECTO 3Be3/bl Ha He60CBOfE.

OnbITbl Mpoxogunu Tak. B (oKyce 60MbLIOro 3epkasia KpbIMCKOro Tefeckona
pacnonarancsi pe3aucTop — AaTymuK raibBaHoMeTpa. Cam Teneckon 3akpblBain KPbILKOM, YTOObI
CBET He Melan HabMIOAEHNSM W He BbI3blBa/l IOXKHbIX CUTHAMO0B. 3aTeM «CeMnoi» Teneckon
HanpaBNsAM Ha TO MeCTO Heba, rge Mo TPUrOHOMETPMYECKMM pacyeTaM [O/KHa Obina
HaxoAMTbCA 3Be3Aa B HacTosLiee Bpems. I BOT B 3TOT MOMEHT /lyuMK CBETa B ra/lbBaHOMETpe
OTK/OHANCSA, PErmcTpupys BCMNECK MAOTHOCTM BpeMeHW. HeofHOKpaTHO Ha pasHbIX 3Be3dax
MPOBOAWANCL OMbITbl, U BCE OHW [ann MOMOXWUTENbHbIA pe3ynbTaT. TOYHOCTb YCTaHOBKM
Teneckona no3Bossina U3MepsiTb MOMOXKeHMe 3Be3[ A0 2 YrnoBbIX ceKyHa. CMeLLeHme Xe psaga
3Be3n gocturanm 40, 50, 60 n gaxe 80 cekyHA. Tak Oblf0 [0Ka3aHO CBOWMCTBO MIHOBEHHOW
nepeaayn NAOTHOCT BPEMEHM M OAHOBPEMEHHO BbISIB/IEHO ABa MOMOXKEHWS 3Be3Abl: NepBoe —
BUAMMOE (3TO MONOXEHME 3Be3Abl B MPOLUIOM), M BTOPOE — HeBWAMMOe (3TO MONOXKEHME
3B€3/lbl B HACTOALLEM).

OC06EHHOCTLH MOA/IMHHbLIX YYEHbIX BCerfa siBnsnacb HeOPAUHAPHOCTb UX MbILIEHUS.
Buanmo, 3TO CBOWCTBO MPOSIBUIOCL M 3[ecb. B mpouecce 3KCMEpPMMEHTOB Teneckon O6bin
HarnpaeneH B TOYKY Heba, OTCTOALLYH OT BTOPOr0, MCTUHHOIO, MOSIOXEHWS 3B€3bl TOYHO Ha
TaKoe e PacCTOsiHWE, Ha KOTOPOe BTOPOE MOMIOXKEHME OTCTOMUT OT NepBoro (BMamMmoro). U Ty
CMyYnnocb HeBeposTHoe. [laTuMK MNOTHOCTU BPEMEHM 3aMKCUMpOBasl TPETbe MOJOXKEHNE
3Be3fbl. [onoxeHue ee B... byayliem. Iony4mnocb, YTo Mbl PUKCMPOBAIN OAHOBPEMEHHO TPK
MONMOXEHWS 3Be3[bl: NPOLUIOE, HacToswee 1 6yayuiee. Cpasy e OTKpbliacb MopasuTesibHas
BO3MOXHOCTb — 3HaTb Oyayliee A1 M3bpaHHON Hamm 3Be3Abl. MNpeAcTaBbTe, UTO, UCCeays
KaKyr-HMOYdb 3Be34Y, Mbl HE HaX04MM ee B OyfyLleM. 3HaumMT, B3PbIB YHUUTOXMA ee. U Torga
MO KaHa/ly NA0THOCTM BPEMEHM Mbl PAAVPYEM XXUTENSIM TOI 3BE€3A4HON CUCTEMBI: «YNeTainTe, Bac
XAET ONacHOCTb!»

BmecTe ¢ 3axBaTblBatoLLEelN NepCneKTUBOM — 3HaTb Oyayllee — B AyLy 3aKpajblBaeTcs
XONOAOK AeTepMMHM3Ma. UTO 3TO Takoe? Tak (M3MKM HasblBalOT CBOMCTBO MMpa, COrNacHo
KOTOpOMY Nt060e CobbITME ABNSETCA NPUUUHON ANS CNefyowero. A caMo OHO eCTb CleacTBue
npegplaywiero. V1 Tak ganee — BTOpOe, TPETbE, YETBEPTOE... A0 6EeCKOHEYHOCTU. MPUYMHHO-
CNefCTBEHHAs CBA3b Kak Obl pacnncaHa HaBekW. V1 HUYero Hemb3sa N3MeHUTb. CobbITUSA, KOTOPbIE
AO/MKHbI NPOU30IATK, 0653aTeNIbHO NPoM30MAyT. HO, MOXET ObiTb, MOXHO BCE-TaKn U36eXaTb
CBOeli cyabbbl? Ko3blpeB OTBETW/ Ha 3TOT BOMPOC Tak: «MOXHO BCMOMHWUTb MHOrMe Takue
NCTOPWM, HanpuMep ckasaHue 0 Bellem Ornere, Korga KyfAecHUK npeackasan rnbenb OT KOHS.
Oner xoTen BHECTM KOPPEKLMIO B MpeAcKasaHue, OH nepecTan MoMb30BaTbCA 3TUM KOHEM, HO
(hakT1YeCKM OH Norné ot KoHsi. CMepTb ero Gbina cBsizaHa ¢ HUM. Ero yxanuna 3vesi, Kotopas
XWna B yepene y)e ymepLlero KoHsi. Oner HeMHOro CABUHYN MpeAcKasaHue, HO LeIMKOM He
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CMOT OT Hero yWTu, TO eCTb, B KaKO-TO CTeMneHW, OT cyfbbbl He yiigelb». Heyxenn Bce Tak
MpayHo? K cyacTbto, HEeT Beflb, TONbKO YTO Obl/1 HageH crnocob npefocTepeyb MHOMMAHETHYHO
LMBUAMN3ALMIO O MPUOVKAIOLLECS 0NacHOCTU — B3pbiBe MX 3Be34bl. OYeBMAHO, YTO, Y3HaB 06
3TOM, OHW MepeneTaT K APYrow 3e3je.

* * *

Kasanocb Obl, OTKPbITWIA, CAeNaHHbIX C MOMOLLbI CBOWCTB BPEMEHW, BrOJHE
[0CTaTOYHO, HO He TyT-TO 6bIN0. Kak M3 pora u3obunus CbiNnaancb OHU Ha WUCCnefoBaTeseil.
O6bpatnmcs ewe pa3 K KosblpeBy. «CornacHo 3-My 3akoHy TepMOAMHaMWKM BO BceneHHoiA
[OMKHA NPOUCXOAUTDL ferpagauns. B KOHEYHOM MTOre Mup AOMKEH CTaTb COBEPLUEHHO
0e3>KU3HEHHbIM, KakK NyCTbIHA. Mbl >Ke BUAMM OYeHb pasHoObpasHble 06CTOATENbCTBa B
HaWeM Mupe, TaK YTO HWKAKOTO Hameka Ha [ferpafjauuio, HUKaKoro Hameka Ha CMepPTb
BceneHHOI Mbl He owyLiaem. M03TOMYy Mbl HAUMHAEM yMaTb, YTO BO BCeNeHHOW eCTb HEYTO,
4TO MOXKET NPOTUBOPEUNTb 3-My HaYaNy TepMOANHAMUKN, — HAYaI0 OpraHusytoLLee, Havano
>Kun3Hu! JlokasaTenbCTBOM 3TOr0 AB1AeTCA CBe TUMOCTb 3Be34. ['locnefHee BpeMs CHYMTaNoch,
4YTO Mpousowia yaayHas MonbiTKa OOBACHUTDb, YTO 3HEPIUK0 3Be3[ NOPOXKAaeT SAepHbIi
cuHTe3. OfHaKo ecnv HayaTb pewaTb 3ajady NPUPOAHOIA 3Heprum, aHanmsnpys Bce (OakThbl,
KOTOpble Hakonuna unsnka, TO NpuaeTCs chenaTb HeNUUENPUATHBIN BbIBOL, YTO UCTOYHMKA
3BE3[HOI 3Heprum NpocTo He CyllecTBYeT. TO eCcTb 3Be3/bl CBETAT Tak, Kak ecnnm Obl OHU
ocTbiBayM. I BOT B Hawem ConHue waeT Takoil npouecc. PacueT nokasan, 4yTo npu
TemnepaType 10 MunnoHoB rpagycoB ConHLEe A0MKHO 6bI10 6bl cropeTh vepe3 30 MUNIMOHOB
neT. Ho 3TOoro He MPOMCXOAWT B TeYeHVe y>Ke MUNNMapLoB NneT. TyT MojyyaeTCcsa HeyTo
BpOAe TeyeHns 60NbLIOI pekn. Mbl yaMBAseMCs, 0TKyAa >Ke TeyeT M TedveT Bofa, He 3Hast 0
TOM, YTO CyWeCTBYIT 06LMPHbIE MPOCTPAHCTBA BOAbI, KyAa nonafjalT Ma/leHbKue Kanm
JOXKAA. Tak >Xe BOT U BO BceneHHON: 3Be3fbl ABAATCA BOAOCOOPOM CBOMCTB BPEMEHM.
Bnarofaps 3TOMy OHWM CBETATCA W SABAATCA MOMYYMM WCTOYHUKOM >KWU3HEHHbIX CWUI B
MNaHeTHbIX CUCTEMAxX M Ha Hawei 3emse, B 4aCTHOCTU. (OTO pesyNbTaT HaKOMeHus u
MCNONb30BaHNS CBOCTB BPEMEHN.)»

He cpasy nosBunucb 3TW yaMBUTENbHblE BblBOAbI. PaboTa HauMHanacb C peLueHus
BOMPOCOB O TEYEHUWN BPEMEHW, O ero 3Hake. Jlormuyecku paccyxpgas, KosblpeB mokasas, 4yTo
MeXAy NMPUYUHOA 1 CNefcTBUEM BCerfa ecTb ABa pasnmumsa. OQHO — 3TO pasHULA BO BPEMEHU
— CHayana npuynHa, a 3aTem crefcTeue. [Jpyroe — 3TO pasHuUa B MpoOCTpaHcTBe. U eciu
NnofeNnTb 3TW [iBe BEMUMHbI APYr Ha Apyra, TO NOAy4nMTCsA Be/IMYMHA, MMEIOLLAas pasMepHOCTb
CKOpoCTM (METp Ha CeKyHAY) W OMpefensamrowas 3Hak BpemeHW (NPeanosiokuMm, nac —
oyayulee, MMHYC — npowsnoe). VI TyT M3 TEOPETUYECKMX PACCYXKAEHWA MYyNbCUPYIOLLER
HWTOYKOM Mpobunacb MbiCnb. VaeanbHbIM 06BEKTOM A1 UCCNeA0BaHUA BPEMEHU ABNSETCS
MexaHuMyeckas cucTeMa — [JeTCKMA BOMYOK (B Hayke ero HasblBalOT — rupockon).
[elCTBUTENbHO, TMPOCKOM MO3BONSET C /KOO0 CKOPOCTbIO (B Mpefenax TexXHUYECKUid
BO3MOXXHOCTM) MEHATb JIEBYIO MOJIOBMHY Ha MpaByto UM HaobopoT. Ho BeApb B /IEBOM 1 MPaBoOM
CBOICTBE NPUPOAbI CKPbITa Kakas-To TaiHa. A 4TO ec/ii COBMECTUTb M3MEHEHWe BO BPEMEHU
(MeXay NpUYNHON W CNecTBMEM) C U3MEHEHVEM B NMPOCTPAHCTBE (MEXAY /IeBbIM 1 Mpasbim)?
Ecnm npeactaBuTb, 4TO BpeMs CBf3aHO C MOBOPOTOM TMPOCKOMA, TO He yaacTca /in
(haHTacTUYeCKN CMenast NonbITKa — nepeMeLLaTbcs BO BPEMEHU C MOMOLLH0 CBOMCTBA: /1EBOE
— npaBoe? M BOT MNpU O4YeHb BbLICOKMX CKOPOCTAX MOBOPOTa rMpockKona AercTBUTENIbHO
HacTynuIo B3aMMOLENCTBIE BPeMeHU C BelecTBOM. Kasanoch, YTO BpallatoLMiics rMpocKon
[O/MKEeH OblT MUCYE3HYTb M3 MONSA 3peHus, yintn B 6ygyuiee. Ho yBbl. Mpupoga Hanoxuna
NPUHUMNMAbHBIA 3anpeT Ha Takue nyTewecTBus. (3aberas Bnepef, Hajo pacckasatb M O
rmnoTese [Apyroro ydeHoro, . TananaeBckoro, ony6nmMkoBaHHOW B Tpygax MIY. OH
060CHOBaJT MOSB/IEHNE CW/, BO3HMKAKOLLMX BO BpaLlaloLIeMCsi TMPOCKOME W Hampas/ieHHbIX B
CTOPOHY, MPOTMBOMOMOXKHYIO rpaBuTaumn. TakK BO3HMKNA HayyHO O0OOCHOBaHHas wuaes o
CO3[aHnMN rpaBuieTa Ha MexaHM4eckoM MnpuHUmne. He UCKIOYeHO, YTO pabounm TeNoM B HeM
ABUTCA TSXKeNnas >XXMAKOCTb, a He MAaxOBWK. XOPOLIMM MOATBEPXKAEHWEM 3TOW TUMNOTE3bI
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SBNAIOTCS NPUPO/AHbIE CMEPYM, a TOUHEE UX CBOMCTBO — CO3/aBaTb OTPULIATENbHYIO TSHKECTb W
TakuM 06pa3oM rMepemMeLiaTb MtOOble MOMaBLUWE B HUX TeNa: >KeNe3HOAOPOXHbI BaroH,
TPaKTOp, YeN0BEKa, CONIOMIHKY.)

* k% %

HeCcKOoNbKO HeoXXMAaHHLIM 0Ka3aloCb MPUIOXeHWe naen rmpockona K nnaaHete 3emMns.
[encTBuTenbHO, Halwa nnaHeTa ABNSETCA NPUPOLHLIM TMPOCKOMOM OYeHb 60/bLUMX pa3MepoB.
A, cnepgoBaTenibHO, Te CWJbl, KOTOPbIE HE Aan MallvHe BPeMeHW YWTWU B Oyayluee, A0KHbI
OblNN NPOSABUTLCA M B MNJIaHETapPHOM MacluTabe. ['eonoram KM3BeCTHO, YTO Ha MOBEPXHOCTM
3eM/IM B3aMMOLENCTBYIOT Ma/lONOABKHbIE U ObICTPOABMXKYLLMECH 061acTW. ECin B3rNsaHYTbL Ha
rnobyc W MbICNIEHHO Y6paTb C Hero OKeaHbl, TO Mbl YBUAUM QUrypy, cBOeli (opmoi
HanoMUHalOLWY0 cepeyko. BBepx NOTAHYNUCL MaTepuKM, BHU3Y, B LEHTpPe, OCTalacb
HaLLnenkon AHTapkTuga. Ha camom ke Bepxy, Tam, rae ApKTuka,— BnaguHa. 3arfisibizas B
OTAIeHHOe Oyayulee, MOXHO nNpeAcKasaTb, UYTO BCe MaTepuku, Kpome AHTapKTUAbl,
MoCTeneHHO NepensibIBYyT B CeBepHOe Mosnywiapue, a UX MecTo B KOXXHOM nonyiapumn 3aimyT
OKeaHbl. BO BCAKOM criyyae runotesa 06 oTfefieHnM ABCTpasiMn OT AHTApKTUAbl B [a/IEKOM
MPOLLI/IOM MOATBEPXKAAET 3TY MbIC/Ib.

ViccnepoBatento Mypa He TOIbKO HAA0 OTBeYaThb Ha BOMPOC: Kak?, — HO TakXXe UCKaTb
OTBeT Ha Bonpoc: noyemy? Ko3bIipeB 3aMeTWU/I, UYTO «TOYHble HayKu, CKaXem, TeOpeTnyecKas
(M3MKa N MexaHWKa, CKNOHHbl CYMTaTb, YTO MUP CRefyeT TOMbKO OMUCbIBaTb: Kakue-TO
AB/IEHNS, NPOLECChI, CBA3M MeXAy napameTpamu. TO eCTb OTBeYaTb Ha Camblii MEPBUYHBIIA
BOMPOC MO3HaHWA, BOMPOC: Kak? ECTecTBO3HaHWe CTPeMUTCHA OTBEeYaTb Ha BOMPOC: Nnoyemy?
Celiyac, Korga Mbl UMEEM BO3MOXHOCTb OMbITHbIM MyTeM, C MOMOLLbI0 FMPOCKOMNa, OTAENNUTb
MPUYUHY OT CNELCTBUSA, Mbl MOXEM CTaBMTb BTOPOM BOMPOC: novemy? Ho MHe npeacTaBnseTcs,
4TO celivac yXxe Mbl MOLOLUAN K TOMY, YTOObl MOCTaBUTL Camblidi FTy60KUIA BOMPOC MO3HAHWS
MKpa, BONpoc: 3a4em? OTBETUTb Ha 3TOT BOMPOC, 3HAYUT YBUAETb OyayLee».

Ye roBopunocb, YTO0 W3MEHEHME MIIOTHOCTM BPEMEHW MNPUBOAUT K YMOPALOYEHMIO
BHYTPEHHEN CTPYKTYpbl AaTuMKa, HEBXHO, OyAb TO PTYTb B TEPMOMETPE, WK PE3UCTOP, Un
nayTuHoBas HUTb. HO BeAb Ha NMyTW BCM/IECKA MIOTHOCTM BPEMEHU MOXKET HAXOAUTHCA N XKNBOE
CYLecTBO — YefioBeK. W TOrga ero opraHusm TOXe MPUOBPETET  LOMONHUTE/BbHYHO
OPraHn30BaHHOCTb, WM MHAYe, XXM3HEHHYIO 3Hepruto. Takum 06pa3om, BpeMsi HEOXKUAAHHO /15
Hac CTaHOBMTCS aKTUBHBIM XXM3HEHHbLIM MPUHLMUMOM, MOXET ObITb, [jXKe OCHOBOMONAratoLM B
LIeNnoyKe: npupoa 1 4venoBek. 103TOMY pacKpbITb 3aragky >XM3HW HEBO3MOXHO, He 0OBbACHMB
BHauase, YTo TaKoe BPeMS.

BO3MOXHOCTb B3aUMOJENCTBUS (DM3UYECKUX CUCTEM 4epe3 BpPems BUAHA Takke Ha
npvMepe [BOMHbIX 3Be3f. B ABOVHbIX cuMCTeMax 3Be3fbl HaXO4ATCA Aaseko ApYyr OT Apyra,
MO3TOMY CBA3b MeXZAY HUMU LOBO/NbHO cnabas. OfHaKo 3Be3/bl, KOTOPbIE OO COCYLLECTBYIOT
B TaKUX napax, CTaHOBATCS NMOXOXMMW [pyr Ha Apyra. Tak, 38e34a C Ma/leHbKON Maccoii MOXeT
CBETUTb C TaKOW e CUOW, Kak M 3Be3fa C 60/bLIOA MacCOi, YTO HapyLlaeT COOTHOLLEeHMe
Maccbl U CBETUMOCTM. TO ecTb HaboaeTCA ABHOE BAMSHME 6O/bLUIO 3Be3/bl Ha Manyto. Takast
KOCMUYeCcKas CBfi3b BeCbMa HanoMWHAaeT OMONOrMYecKyto, KoTopas [enaeT [ABYX JOAeN,
MPOXXMBLLMX COBMECTHO MHOIO JIET, MOX0XUMW APYT Ha Apyra.

* k% %

«MHe Xo4eTCs B 3aKNOUeHNe HabpocaTb TakKyl KapTuHy. BoT Kocmoc. Mbl MOXKeEM
ero no3HaTb He TOMbKO CMNEKTPOM pPasnyHbIX KONebaHWid: pafuMoBONHbI, PEHTTEHOBCKME,
ramma-nyum n gpyroe. Mbl MO>KeM Yy3HaBaTb TO, YTO [enaeTcs B MWpE, €Lle WCMO/b3ys
hr3nyeckme CBOICTBA BPEMEHW. DTO MOXKET [aTb YTO-TO COBEPLUEHHO MPUHLMNUANBHOE,
HoBOe. Pa3B/nTUe 3TUX paboT 06bEANMHUT BCE, YTO CTb B MUPE, B €IMHOE LIENOE, B KAKON-TO
eflMHbIA opraHnaM. NMoToMy UTO Kakoe 6bl 3TO 6bIN0 06BLEAVHEHNE, ECNIN HALO MWUNINOHBI NeT
NS TOro, 4Tob6bl CBET MPOLLen OT OAHON ranakTuKM 4O APYroi. A nMpyu MrHOBEHHOW CBSi3U
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006befnHeHne B eIMHOE Lienoe, pasyMeeTCs, BO3MOXKHO. Y HAc eCTb Hage>kaa, YTOo ecim B Mupe
CyWeCTBYIOT 00/blUMe UMBMNM3ALMM, W OHW [OCTATOYHO pPasBUTbl, TO OHM OyayT
NoNb30BaThCA AN 00beAVHEHNS HE 3NEKTPOMArHATHbLIMU CUTHaNaMK, a CBOCTBaMN BPEMEHN.
MpyHMMATb BPEMSI Mbl Y>Ke cerlvac MO>KeM. 03 TOMy MMeeT CMbICN ceiidac NOCMOTPETb:
HET N KaKnX-HWOyab 0COBEHHOCTEN, MAYLLMX M3 MUPOBOrO KOCMOCA, KOTOpPbIE MO3BOMAN Obl
rOBOPUTH O TOM, YTO ECTb HEYTO HE3EMHOE, pasyMHOE».

3anoMHUANCL OTBETbl YYeHOro Ha MHOro4YuC/IeHHble BOMpOChbl ayauTopun. [pusesy
TONbKO HEBO/bLUYIO UX YaCTb.

— MOX>XHO 11 ¢ MOMOLLIbHO NMIOTHOCTU BPEMEHM PErMcTPUpPOBaTh YepHbIe AblpbI?

— MoXXHO. V13BECTHO, YTO HWU U3NYYEHUE, HN MaTepuan He MOryT MOKUHYTb YepHYH
AbIpY, a NIOTHOCTb BPEMEHN — eANHCTBEHHOE, YTO MOXKET BbIPBATLCA OTTYAA.

— CyulecTByeT nn 6uonone?

— OTO HeydauHblii TEPMUH. Bronons He CyLleCcTBYeT, HO HabnofarTCcA IPQEKTbI
BpPeMeHW. VIMEHHO OHU ABMAKOTCA HOCUTENEM MH(OPMaLMK NP TenenaTnyeckmx onbiTax.

— MOXXHO 1 cKasaTb, YTO 3Be3bl 3anacatoT Bpems?

— [a, 3Be3bl ABNAOTCA aKKYMYNATOPOM BPeMeHN.

— MOXXHO 1 Yepes BpemsA nepeaatb SHePru?

— Bpewmsa He aBnseTcsa nonem, no3aTomy Yepes Hero Henb3s nepefarb UMNY/IbLC IHEPrun.
Ho BOT 13MeHss NJI0THOCTb BPEMEHU, MOXHO MepeaaTb MH(opMaLmio, NpuyeM MrHOBEHHO. Xo[
BPEMeHW Npu 3TOM He MeHSAETCH, MEHAETCA /INLb NIOTHOCTb.

— ECTb 1 Tena, nMetoLLme CKOpOoCTb 60/IbLLe, YeM CKOPOCTL CBeTa?

— BbICKa3bIBalOTCA NpPefnosioXeHnss O CYLLeCTBOBaHMM 4acTul, — TaxXMOHOB,
ABWXYLLMXCA ObICTpee cBeTa. A AyMato, YTO TaKUX YacTuL, HeT.

— CuunTaeTe M Bbl, YTO BPEMS OLHOPOAHO M BECKOHEYHO?

— HeT foKa3aTenbCTB, YTO OHO KBAHTOBAHHO, TaK »Ke KaK M NMPOCTPaHCTBO.

— W13BeCTHbI cnyyan, Korga y yefioBeka cepaue Haxoamtca crnpasa. MOXHO 1 cKasaTb,
YTO OH XKMBET B 00pPaTHOM BPEMEHW?

— HeT. Mup yCcTpoeH Tak, YTO Ye/loBEKY C CepALeM CfieBa XWTb ferye, yaobHee, HO
MOXHO XXUTb M C CepALemM Crnpasa, HO OH OyaeT MeHbLUe Moy4YaTb, YeM 00blYHbIe NN, MHe
KaKETCH, YTO Mbl MOSTyHaeM >XXU3HEHHYHO 3HEPTUt0 He TOJIbKO C MULLEA, HO U Yepe3 CBOMCTBA
BPeMeHW.

— ECTb N Kakas-HMbYAb KOHEYHas Leflb Kocmoca?

— Pasragka 37O TaiHbl 3TO BbICLUEE, YTO MOXET ObIiTb B HALIEM MO3HaHWW. B KHure
LWanam o Mupo3gaHuu, rae OH OMNUCbIBaeT YCTPOMCTBO KOCMOCA, OH paccKasblBaeT o
ranakTukax, O 3Be3fAHbIX CUCTeMax, a MOTOM CTaBMT TaKOi BOMPOC: 3a4em BCe 3TO Hago? Ha
3TOT BOMPOC MOXXHO OTBETUTL TaK: OAWNH bor 3HaeT.

— Bbl cKasanu, 4to TepMOMETP pearnposas Ha yxoj TeHn 3emnun ¢ JlyHbl, a npouecc
Hano/13aHNs OKasbIBas1 I BIUAHNE?

— Hwukakoro. TeHb HakpbIBaeT NOBEPXHOCTL JIyHbl. B TakoM cnyyae y Hac nponcxoauT
NOBbILLEHME OpraHN30BaHHOCTU. HaunHaeTca BTArMBaHWE NNIOTHOCTU BPEMEHU U3 OKPECTHOCTU
JTyHbI. STOT Npouecc Mbl HAGNOAATb HE MOXKEM, 3TOT MPOLECC MOT/OLLEHNS.

* k *

byayulee HaunHaetca cerogHsa. Ha ctbike XIX n XX BeKOB Yy4yeHble pasHbIX CTpaH
OTKPbIIM HEBEAOMbI TOrAa HUKOMY OKeaH paguoBOJIH U NOMJIbI NO HEMY, OCYLLECTB/AA OLHO
OTKPbITUE 32 APYrMM. TOYHO TaK e 1 ceitvac: Ko3blpeB OTKPbI HEU3BECTHbIN JOHbIHE OKeaH
NNOTHOCTW BPEMEHU 1 pa3bpocas No HeMy Oyu nepBonpoxoguam. BoT HEKOTOpbIE 13 HUX.

Csoumu Tpyaammn KosbipeB OTBETU/T Ha MPOKAATHIA BOMPOC: Kyfa TeyeT Bpems? MOXHO
NPeanonoXnTb X0 ero MbIC/ei: camoe HeOOblYHOE SIBIEHNE OKPYXKAKOLLEro Mupa — Bpems,
MO3TOMY OHO [O/HKHO ObITb CBA3aHO C CaMbIMU HeOObIYHbIMKM 0ObEKTamu, a TaKOBbIMU
ABNAOTCS 3Be3Abl. Mony4mnoch, YTo Bpems BragaeT B 3Be3fbl. [eHb 3a AHEM He6Oo/bLUMMU
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MopLUMsSMU BTEKAET OHO 1 B Hawle COJHLE 1 HaMO/HSET ero aHepruei.

Kak 13BeCTHO, BTOpPOe Hayalo TepMOAMHAMWKW TNAaCUT: 3HTPONUA B W30/IMPOBAHHOW
cucTeMe Bo3pacTaeT. OTclofa fAenanca BbIBOL O Heu36eXHOCTU Tensosor cMmepTu. OfHaKo
Hab/1r0AeHNA MOKa3bIBAKOT 06pPaTHOE: rapMOHUIO XXN3HW U CMePTU B Npupoge. [aincoH rosopus,
UTO «3HepPrus — BafblKa XMU3HN N B UCTUHHON NPUPOAE SHEPTUM CYTb XM3HWU». epBbIM, KTO
COEAMHWU/T HECKONbKO (DyHAAMEHTa/IbHbIX OCHOB MMUpa B efAMHYHO Lenb, cTan Ko3blpes.
[encTBUTENbHO: 3HEpPrus 3Be3fbl — XXW3Hb — BO3pacTaHue 3HTPONUM — BPEMS — CHOBA
3Be3Jja — XXWU3Hb U TaK Aanee. TO eCTb CUIOW, NPENATCTBYHOLLEN TENM0BOM CMepPTH BceneHHo,
CTa/10 BPeMms, KOTOPOe C MOMOLLbIO TaMHCTBEHHOrO Mpeobpa3oBaTens B 3Be3jax MpeBpaTusio
3HTPONUIO B CBOKO MPOTUBOMOIOXKHOCTb — B 3HEPTUHO0.

Pa3B1TVe HOBOIO CBOMCTBA BpaLLaroLLerocs rmpockona B 6yayLuem, BepOATHO, NpuBeaeT
K CO3[aHuI0 annapara, NpeofosieBatoLLero rpaButaumio. 34ech NPOCNEXMBAETCS CBSA3b MEXAY
naeen rpasuieTa v ONUCaHWSAMU B APEBHENHAMNCKMX TEKCTaxX /eTatollein no Heby «BumaHbl»,
KOTOPYIO MNPUBOAWMN B [BVMXKEHME BHYTPEHHWUI BWXPb, TO €CTb KPYrOBOE [ABVDKEHME WK
TMPOCKOM. HeBO/IbHO HaMpallnBaeTCs BbIBOA, YTO Mbl Ha NPaBuibHOM NyTW. Befb «BumaHammn»
Mo/Ib30Ba/INCb 6OMN, TO eCTb MHOMAHETSHE.

OpraHn3oBaHHOCTb BeLLeCTBa CBA3aHa C U3/yYeHVEM MI0THOCTU BpeMeHW. 3arnsfbisas
B OyayLLee, Nerko npeacTaBnTb cebe HeObbIYHYO MalLnHY. OHa NUTaeTCs, HanpyMep, aHepruen
BakyymMa W TMpeBpallaeT ee B M/OTHOCTb BpeMeHW. [locnefHAs pacrnpoCcTpaHAeTca B
MPOCTPAHCTBE M OXBaTbiBaeT BCK MaHeTy. Bce >XMBOE M HEXMBOe, Monasllee B 30HY ee
[eATelbHOCTH, MOBbLILIAET CBOK OPraHM30BaHHOCTb U TEM CaMbIM MPOZ/IEBAET CBOK XM3Hb Ha
COTHM W fJaxe Tbicaum net. MpomcxoguTt, Kak B CKaske, OMOJIOXKeHMe. M CcHOBa CBSi3b CO
CTapuHOIA. JlereHabl BocToKa roBOpAT, UTO TaKO MCTOYHMK CyLiecTBYeT. OHM Ha3blBalOT ero
Aapom co3se3ams OPUOH M YKasblBatoT, YTO 3TO I/1aBHOE, YTO €CTb Ha HaLLIER MiaHeTe.

OTKpbIToe KO3bIpeBbIM HOBOE CBOWCTBO BPEMEHW BMIOTHYIO CMbIKAETCSH C rMNOTe30N
B.H. MNMywKnHa, cornacHo KOTOPOI MbICAsLWME CYLLECTBA 06pa3yoT eANHOE MH(OPMaLMOHHOE
none BceneHHOM. 3Ta runoTesa 06BbACHSAET CBOMCTBaA TenienaTun. HesceH B Held NnLb HOCUTENb
MH(opMaL M1, N BOT TaKUM MOCTUKOM, COEAMHSIIOLMM HEOCSA3aeMY0 MH(opMaLuio (3TO HaLK
4yBCTBA, MbIC/N, MEPEXMBaHNA) U KOHKPETHOe BeLleCcTBO (CTpenky npubopa, MO3r Lpyroro
yesioBeKa M TOMy NoJo6Hoe), ABMNAaCh NJIOTHOCTL BPEMEHU. IMEHHO OHa, MFTHOBEHHO, MOYTU He
3Has nperpag, NepeHocUT MHPOPMaLMI0 OLHOMO MbIC/IALLEro CyLlecTBa ApyromMy. VIMeHHO ero
06BACHAIOTCA Cceryac yXKe MHOroYMC/ieHHbIe YANBUTENbHbIE OMbITbl, B KOTOPbIX HabM04at0TCs
OeCKOHTaKTHas nepegaya 60/1e3Held, reHeTUYECKOro Kofa, BIMSIHWE MbICIM Ha MaTepuasibHbIe
06beKTbI, NpeasuieHve byayLlero u ToMmy nogooHoe.

OTKpbITME HOBOFO CBOWCTBa BPEMEHW MpuBEeLEeT B 3-M TbICAYENETUN K MOSBNEHUIO
HEOObIYHbIX TEXHOMOMNA, MO3BONAIOWMX BO3AENCTBOBATL Ha MPOCTPAHCTBO C MOMOLLbHO
BPEMEHN M TakMm 06pa3oM CXMMaTb ero Wi, HaobopoT, paspexarb BMAOTb A0 Hyns (34ech
HabNofaeTCcqd OTHOCMTENBHOCTL NPOCTPaHCTBa). OBMajeHne 3TUM MeTOAO0M Ha MpakTUKe AacT
BO3MOXXHOCTb MepecekaTb KOCMOC MrHOBEHHO, YXOAA BO BHE-MPOCTPAHCTBO (MW HOMb-
MPOCTPaHCTBO) M 3aTeM BbIXOAA M3 Hero B /060N 3apaHee BbIOGPaHHON TOUKe MeTaranakTukm
[O6 aTOM MbI y>Ke pacckasbiBanv B XXypHane «[pupoaa 1 Yenosek» Ne 6 3a 1989 r.].

NcTouHuK: Mpupoaa n yenosek. 1990, Ne 7. C. 44-47.
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B. bapaLueHKos,
A..-MmaT. HayK

3TV CTPAHHBLIE OlNbITbl KO3SbIPEBA

CopoK neT Hasag MynkoBCcKui acTpoHoM H.A. Ko3sbipeB BbiCKa3a
«CyMacLLeLLIyo» UK 0 NpeBpaLleHn BpeMeHN B 3HEPrnio — O TOM,
4YTO BpPeMs CMOCOOGHO MOPOXAATHCA M MOr/IOWATLCA MaTepuasibHbIMM
Tenamu M He TOMbKO BbICKasas, HO, KakK YTBEPXAaloCh B ero paborax,
060CHOBa/T CBOKO WAEK OMbITOM. Y4eHble C OONbLIMM COMHEHUEM
OTHeCAUCb K 3TUM pabotam. Ho BOT HefaBHO B «Jloknagax Akagemuu
Hayk CCCP» ofHa 3a Apyron BbIWAW TPWU CTaTbW, aBTOPbl KOTOPbIX
MOBTOPW/IN 3KCMEPUMEHTbI HbIHE YXKe NMOKONHOro npogeccopa Kosbipesa
W... NOATBEPANN ero nopasuTesibHble BbIBOAbl. YTO 3T0 — caMoobMaH,
Henpasu/bHAsA WHTepnpeTaunusa OMbITOB WM BbljatoLleeca Hay4yHoe
OTKpbITE, 060Mee BaXHOE, 4YeM 3aKOHbl HblOTOHa W  Teopus
OTHOCUTE/NIbHOCTN JiHWTENHA? OO0 3TUX YAMBUTENbHbLIX Bellax W
MoMaeT peyb B Hawein cTatbe B. bapalleHKOB, [OKTOP (HU3UKO-
MaTeMaTnyecKuUX HayK 3TN CTpaHHble onbITbl Ko3bipesa...

Anuaemns OTKPbITUIRA, N Kak yBUaeTb TO, Yero HeT

UTobbl Ny4ylle NOYYBCTBOBaTb aTMoC(epy, KOTopas OKpYXaeT CerogHs paboTbl
Ko3sbipeBa 1 ero HeMHOIOUMCNEHHbIX NOC/eA0BaTeNEN, N MOHATb, NOYEMY 3HAYMTeNIbHAsA YacTb
YUeHbIX 0TKa3blBaeTCA NPMHUMATb MX BCEPbE3, HaM MPUAETCA MbICIEHHO BEPHYTLCA K Havany
BeKa, KOrga HeoXuiaHHble OTKPbITUA PEHTIEHOBCKMX X-Ny4yeill N TauHCTBEHHbIX W3/1yYeHU
pagusi, MopasuBLUME BOOOPaXKEHME HE TOMbKO LUMPOKOW MNYOAMKW, HO U «CYXUX»
NPOMECCUOHANOB-YYEHbIX, MOPOANIN MOTOK CEHCALMOHHbIX COOOLLEHNA 06 OTKPbITUAX eLle
6onee yaMBUTENbHbLIX Ny4Yeil. YTBEPXKAAN0Cb, YTO HOBbIE /y4YM MPOHMKAKOT CKBO3b CTEHbI
AOMOB, CMOCOGHbI HapyWNTb PaboTy ABUraTeneil BHYTPEHHErO CropaHusi, HEKOTOPbIE M3 HUX
KaKMM-TO 06pa3oM pe3Ko 06OCTPSHOT 06OHSHME W 3peHME 06/ydYaeMbIX UMW NIHOAEN U Aaxe
MOrYT MCMO/b30BaTbCA B KayeCcTBe fly4yeil CMepTu, Napan3yroLMX >XMBbIE OpraHusmbl. B
rasetax Mefbkanu nyrarouime COOOLUEHNS 0 HEOOBACHNMbIX aBTOMOGWU/bHBLIX KaTacTpodax u
HECYaCTHbIX C/lydasiX B OKPECTHOCTAX YeAMHEHHbIX OCOOHSKOB, B MNojBanax KOTOPbIX, MO
cnyxam, NPOBOAWMNCHL OMbITbl C HOBbIMM Ny4Yamu. HayyHas paHTacTMKa — HOBbIW, GbICTPO
3aBOEBbIBaBLUMI YMTaTE/IbCKUE CUMMATUM XKaHP NTePaTypbl — NOANMBaIA Mac/a B OrOHb.

X-nyuu, anba-nyum, 6eTa-, raMma- — Kasasiocb, B TaTUHCKOM W rpevyeckoM andaButax
CKOpPO He XBaTUT 6YKB AN nX 0603HaYeHns!

Oc06eHHO Hawymena nctopus oTKpbITUA N-nyyeil dpaHLy3CKMM NpotheccopoM U3MKK
P. BnoHgno. Ero paboTbl 66111 HaneyataHbl B XXypHasie NapuXcKoin AkageMun Hayk, a BCKope
nocnefoBanv ACATKN CTaTeid, NOATBEPXKAABLLME OTKPbITME. IHXKEHEPbI, XMMUKW, Bpaun BUAENN
cnefbl N-nydeil B caMbIX PasMyHbIX ABNEHMSX MPUPOAbI: UX UCMYCKAIM MHOTMe MeTasibl U
MUHepasibl, TKaHW pacTeHW, a 0COGEHHO MHTEHCMBHO — HEPBHbIE BOMIOKHA 1 MO3T XXMBOTHbIX U
yesioBeKa. HekoTopble wuccnegoBatTeny ymyapuauch rnepejasatb UX MO MPOBOJAaM, Bpayw
NPUMEHANIN HOBblE Ny4n ANS AMArHOCTUKU MOBPEXAEHWIA MO3BOHOYHMKA, a MapudKCKas
AkafieMns Hayk nocnewunna npucyauTb 3a MX OTKPbITME npodeccopy BAOHAN0 MOYEeTHYHO
3on0Ty0 Mefianb W BApyr Kak rpom cpeam ACHOro Heba — cTaTbsl 3HAMEHUTOrO aMePMKaHCKOro
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onTuka P. Byga. B Heil OH pacckasan 0 TOM, Kak, YCOMHMBLUMNCb B CyLLeCTBOBaHWUIA N-nyyeit, He
MOJIEHWUNCA Nepeceyb OKeaH M MoceTun, nabopatopuio BnoHANo. B To Bpems, Kak NoJbLUEHHbIN
npodeccop AEMOHCTPUPOBa eMy CBOW OMbITbl, aMEPUKAHCKUIA FOCTb TaliKOM BbITallMn U3
YCTaHOBKWN [eTanb, 6e3 KOTOPOM OHa 3aBejOMO He Morfa AelCTBOBaTb. TEM He MeHee He
noJo3peBaBLUNA noaBoxa bnoHANo no-npexHemy Buaen ny4vyok N-nyyeld K, Bpauias
YCTaHOBOYHbIE PYYKM Npubopa, paccKasbiBas 06 M3MEHEHNM UX CBOWCTB.

Paspasuncs ckaHgan. MOTOK >XKYpHalbHbIX CTaTeil, MOCBALWLEHHbIX N-nyyam, pPe3Ko
obopBacs, a UX NepPBOOTKPbIBATESb, IyOOKO Nepexxnsas KOHMY3, CoLLes C yma U BCKope yMep.
TakoB Tparnyeckuii mHan 3Toi UCTOPUN.

Ho 4TO >ke BCe-Taku MpousoLsno, Heyxxenu bBnoHA0 1 Bce ero nocnegosateny Gbinm
MUCTUMKaTopaMn 1 obmaHLmKamn? besycnoBHo, HeT. Konnern oT3biBaiCb O npodeccope
BMoHA/10 Kak 0 BeCbMa NMOPSA0YHOM YesloBeKe U Cepbe3HOM yYeHOM. [la 1 MHOrue u3 Tex, KT
«BUAEN» OTKPbITbIE UM Ny4n, TOXe OblAv NOAbMU, HECOMHEHHO, YecTHbIMU. (Cpean HuUX,
KcTatn, (m3nk >XXaH Bekkepenb, OTel, KOTOPOro repBbiM 3ameTu/1 paguvoaKTUBHOCTb COMEN
ypaHa.)

[eno, no-eManMomMy, B cB0e06pasHOM camorunHose. Mog BivMsH1EM CriefoBaBLUMX OAHO
3a APYrMM OTKPbITWIA HOBbIX U3/yYeHWIA, XXenas He OTCTaTb OT CBOMX Kosnner, bAoHANno npuHsn
Xenaemoe 3a fAeicTBUTeNbHOe. PaboTas Ha npefene 4yBCTBUTENIbLHOCTWU rnasa, OH, BUAMMO,
NPUHAN 3a M3NYECKNIA 3((eKT ee ecTeCTBEHHble KonebaHus, TO eCTb, 0Opa3HO roBOpS,
«Habnogan BOOOpaKaemble Ny4nM MbIC/IEHHbIM B30pOM». Hy a Ha ero MHOroYMCieHHbIX
nocnefosateneii 4aBun aBTOPUTET CTaTbM Npodeccopa B akageMnYecKom XypHane. INoatomy Te
M3 HUX, KTO HUYEro He BWUAES, COMHEB/INCL B TOYHOCTU CBOMX OMbITOB W OCTOPOXHUYA/IN C
BbIBOAAMM, APYrue e, KOTOPbIM Ka3anoCb, UYTO OHW YTO-TO BWAAT, BEPUM WU3BECTHOMY
YYEHOMY M CNewnin oTnpaBuTb CBOM HabnwfeHus B XXypHain. Kaxpad Hosas ny6nnkaums
NoGYy)aana COMHEBAOLLMXCS TOXKE CKa3aTb «a», 3aCTONGUTL YYacTOK Ha HOBOW HayuHOli HUBE,
M NOTOK Ny6nvKauuii, NOATBEPXKAABLLMX HabMAeHUS BNOHAN0, HapacTan Kak CHEXHbIA KOM.
Haxogmnmcb BCce HOBbIE U HOBblE OCOGEHHOCTW B CBOMCTBaxX N-ny4yeil, BENNCb OXWBNEHHbIE
AMcKyccun. Hactoswwas anmaeMmns oTKpbITHA!

YuTaTenb, HaBEPHOE, MOMHUT CKa3Ky AHAEpPCeHa O niaTbe roforo kopons. Kak smamm,
Takoe 6blBaeT M B Hayke. V1, K COXaeHWto, He TaK YXX pefKo. A cam 6bln CBUAETENIEM TOMO, Kak
OYeHb M3BECTHbIN (HM3MK Tak 6€30roBOPOYHO BEPU/ B CYLLECTBOBAHNE MCKOMOIO SIB/IEHMS U TaK
CTPacTHO >Xenan ero O06HapyXWTb («HATAHYTb HOC» KOHKypeHTam!), yTO Haxoaun maccy
[0BO/0B, NOYEMY 3KCMEPUMEHT C OTPULATE/IbHBIM UCXOA0M SIBNSETCA «HE UYMCTbIM» U €ro He
cnefyeT NPUHUMATb BO BHMMaHWE, a BOT OMbITbl C MOMIOXUTE/IbHBIM MCXOLOM, HaobopoT,
MPVMBETCTBOBATb. /I OH, U €ro COTPYAHWUKWN «BUAENVW» TO, YTO HUKAK HE YAaBasioCh APYrUM
nabopartopusaM, 1 CNopbl ANINCL FoAaMu.

VicTopusi noBTOpsieTCs

CerofHs, OTKpbIBas raseTy WM NNCTas CTPaHULLbI HAYYHO-MOMYNAPHbIX XXYPHaI0B, TO U
[eN0 HaTaKMBaeWwbCAd Ha COOOLLEHMA O HOBbIX YAMBUTENbHbLIX MOMAX W WU3NYYEHUSX.
HekoTopble M3 HMX AKOOblI CO34AtOTCA M OLYLLIAKOTCA TOMIbKO OCOBEHHO OfapeHHbIMU
VHAMBUAYYMaMU-3KCTpaceHcamu, Apyrue, nogooHoO rpaBuTaumm, CBOMCTBEHHbLI BYATO Obl BCEM
MaTepuasibHbIM - TeflaMm, a npeaMeTbl MPaBUAbHOW  (POPMbI, HanpuMep PaBHOCTOPOHHME
nupaMmuibl U napannenenunegbl ¢ «30/10TbIM CEYEHUEM» FPaHeR, CryXXaT UX KOHAeHcaTopamu.
B uX LeHTpan NpoOMCXOLAT BCAKME uYygdeca: camy COOOM 3aTaymBaloTCcA fie3sus OGpuTB,
CTQHOBATCA  MEJIKO3EPHUCTbIMU M OYeHb  MPOYHbIMW  MeTal/lbl,  MYMU(ULMPYHOTCA
6ronormyeckme 06bLEKTbI U TOMY NO06HOE.

B conngHom «OHeproatommsfare» Bbllia, MnpasBda 3a CyYeT aBTopa, TO/CTad
MOHOrpaus MO «HOBOWM HaykKe 3(UpOLMHAMMKe», TLe [0Ka3blBAETCA CyLLeCTBOBaHME
HEM3BECTHOrO paHee Tuna 3NeKTPUYecKUX nonein. M xots aTm nons BO3HUKAM 6Gnarofaps
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MPOCTON MaTeMaTMYeCKOW OLIMOKe NPU BbIYMCMEHMSX C BEKTOpaMK, Cneaytowuii naparpadg
KHUIX NOCBSILLEH NOATBEPXKAAIOLLMM NX KCMEPUMEHTAM.

A HefaBHO MHE MPULLNOCL PeLeH3NpPoBaTb Hay4YHO-TEXHUYECKU/ OTYET, B KOTOPOM
YTBEPXAANI0Cb — W ONATb-TaKWU Ha OCHOBaHWMMW MPOBEAEHHbIX €ro aBTopamy HabnaeHNA, —
YTO Yr/I0BO MOMEHT, XOPOLLIO 3HAKOMbI/ HaM €LLe U3 LUKO/bHbIX YPOKOB MOMEHT KOMMYeCcTBa
[BVKEHWS, Ha CaMOM fefe ABNAeTCS AKOObl HEKMM OCOObIM 3apsiloM W CO3JaeT BOKPYr cebs
BeCbMa 3P{EKTUBHOE, HO HUKEM [0 CUX MOpP HE 3aMeYeHHOe «CMUHOPHOe» none. Ecnv BepnTtb
aBTopam 0TYeTa, TO ero CO3JaeT YXKe BpalleHue 00bIYHOro MaxoBWKa U AaXe aBTOPYYKN —
pasnnyme MLb B UHTEHCUBHOCTU U3NTyYEHWS.

CHoBa anunaemmns paHTacTUYECKUX OTKPbITUIA! MOBTOPAETCA UCTOPMS Havana Beka.

W BOT uTO O6pawaer Ha cebs BHUMaHWE: 4YyfeCHble MONA W CBS3aHHbIE C HUMMU
nopasnTesibHble SIBMIEHNSI OTKPbIBAKOT re0siorn U XUMUKK, BMONOrM 1 Bpaun — BCE KTO YrOAHO,
HO TONMbKO He creumanncTbl-hmankn. Kaszanocb 6bl, 06nagatensM TOYHEAWWUX npubopos,
KOTOpble CMOCOGHbI (hMKCMPOBaTb Mcue3alole cnabble BCMMECKM CMOHTaHHbLIX BaKyyMHbIX
nonein, 3ameyaTb B3aUMOMENCTBME «BECTENECHOro» HEWTPUHO Ha ()OHe COTEH TbICAY WU
MWUNIMOHOB APYrMX 4acTuu, MM-TO Kak pa3 M KapTbl B PYKW, UM OTKpPbIBaTb HOBbIE MONS U
3Heprmmn. A OHV HUYEro He BUAAT..

B uem gena?

«CocynbKu» rmnoTes

A [feno B TOM, 4YTO CTOWUT B3ATbCA 3a KapaHZalw W OT HarnagHbIX 3MOLMOHaIbHO
KayeCTBEHHBIX PaCCYX[EeHWN MepeiTn K KOMMYECTBEHHbIM OLlEHKaM W COMOCTaBMEHUAM, Kak
cpasy e 06Hapy>KMBatoTCA BONMoWme NpPoTUBopeUns. I He B KakMX-TO TaM 3K30TUYECKUX,
pefKo BCTpeyalowmxca 1 MaoXo U3YYeHHbIX MpoLeccax, rae Bcerga MOXKHO OXuAaTb Yero-Tto
HeoObIYHOTO, a B CaMbIX 3aypsAHbIX OKPY)XXatOLLMX HAC ABMIEHNUSIX.

Henb3qa BbIABUHYTL HOBYHO TMMOTE3Y MW NpuaymaTb HOBOe Mosie, He MOBANAB 3TUM Ha
cucTemMy yxke chopMMPOBaHHOIO 3HaHWA. B mpupofe Bce B3aMMOCBSA3aHO, W BCAKAA rmnoresa
OKa3blBaeTCA MacCON CMefCTBUIA, Kak Tene()OHHbIMM NPOBOLAMM, CBA3aHHOW C ApYruMu
pasgenamy Hayku. 10o3ToOMy KOMMYECTBEHHbIe pacyeTbl M OCHOBAHHbIE HA HUX KOHTPO/IbHbIE
3KCMEepUMEHTbI BCErga MoryT OT/IMUYUTL MNOAJIMHHOE OTKPbLITUE OT (PAHTACTUYECKO 3aBKU, XOTS
ee aBTOpbl M YBEPSAIOT, YTO OHA OCHOBaHa Ha UX HabMOAEHUSX, U HayKa, MO/, NPOCTO eLe He
fokonanacb A0 cytu gena. KonmyecTBeHHbIV aHann3 CNeacTsuii — 3TO TO, YTO B MEPBYHO
ouepeb OT/IMYAET HaYKY OT AUIETAHTCTBA U YB/IeKaTeNbHOro (haHTa3npoBaHUs.

MpaBaa, noytn IO6YH0 TUMOTE3Y MOXHO CrnacTW, YCTPaHWB MNPOTMBOPEYNs MyTEM
BBELEHWUS [LOMNONHUTENbHBIX TUMOTe3. A  Korga O6Hapy>XuTcd WX NPOTUBOPEYUBOCTD,
NPUBerHyTb K NMOMOLLM CMeAytoLWero cnos runotes 1 Tak fganee. Takue 4JIMHHbIE NOrMYeCKme
«COCY/NbKW» OblIM 0COBEHHO MOMNYNAPHbI B CNOpax CPeAHEBEKOBbLIX CX0/1acToB. Vaes Ko3bipesa
0 MpPeBpPaLLEHNN BPEMEHUN B 3HEPTUIO W BbITEKAIOLMIA U3 3TOTO BbIBOA O CU/I0BOM MOJ1e BPEMEHW
HaCTO/IbKO NPOTMBOPeYaT BCEM HALLIUM MWPOBO33PEHYECKUM MPeACTaBNeHNAM, YTO ee 00bIYHO,
KaK roBOpUTCSH, C XOA4Y OTHOCAT K paspsaay Hay4yHO-(haHTaCTUUECKUX Y (DU3MKM NPY YNOMUHAHUN
O Heli CKenTUYeCKM YNbl6atoTCcA: MO/, 3HAMEHWTOMY acTPOHOMY, OTKPbIBLUEMY BY/IKAHWU3M
JlyHbl, y4yeHOMY, UbM 3acnyru OTMeuYeHbl MeXAYHapoAHbIMW AMMAOMaMn N MedansiMu,
MO3BO/IMTENILHO UMETb He COBCEM Hay4yHOe X0066W, Befb MULLET XX, Hanpumep, aHrIMNCKMii
acTPOHOM XOWN Hay4YHO-(haHTaCTUYeCKMe pOMaHbl, Aa elle Kakume!

KoHeuyHo, Ko3bipeB npekpacHO 3Han 0 6putBe OKKama U KOMIMYECTBEHHO MPOBEPSN
CNeACTBUA CBOEA rMMnoTesbl BO MHOTMX OnbiTax. M He BU3yaslbHO, Ha [/1a3, Kak 3To fenasn
BroHA10, @ ¢ NOMOLBH0 GecCTPacTHbIX MPUOBOPOB, KOTOPbIE HEM3MEHHO MOATBEPXAIN ero
npeackasaHud. 1 Tem He MeHee eMy He Bepuau. Ero foknagpl Ha cemMyrHapax U KOH(MepeHLmsax
BCerja BblI3blBa/IM MAacCy BO3PXKEHWIA, & TO MU MPOCTO HaCMeLLeK CO CTOPOHbI m3nkoB. Het
COMHEHWI, NoKasaHus NpPMo0opoB B OnbiTax Ko3blpeBa BbIXOAWN AaIEKO 3a FpaHuLbl POHOBbLIX
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(hnykTyauum. Ecnm akcnepyrMeHTbl BNoHAN0 BOOGLLE HEBO3MOXHO BOCMPOM3BECTH, TO OMbIThl
Ko3blpeBa, XOTS OHM W [aBafn 4YacTO pasHble KOMMYECTBEHHbIE PE3Y/NbTaTbl, MOXHO Obl0
NOBTOPWTL. Bonpoc B TOM, KaK UX UCTONKOBATb: AECTBUTENLHO N OHW CUTHAIM3MPYIOT HaM O
MopasnTe/bHbIX U HKEM HE 3aMeUeHHbIX MPOLIECCax, MOCTOSHHO MPOUCXOASALLMX BOKPYF Hac,
UAN XKe Mbl UMEEM [IENO C OYEPEAHbIM (U3NYECKM «PeBYCOM», CMIOXKHBIM MHOTO(MaKTOPHbLIM
(M3NYECKMM SIBMIEHMEM, KOTOPOE B KOHLIE KOHLIOB YAacTCA OGBSCHUTb C MOMOLLBIO YXKe
M3BECTHBIX 3aKOHOB MPUPO/bI.
STOT Crop AMTCS BOT Y)KE MOYTH YeTbIpe JecaTKa NeT.

Peka maTepuasibHOro BpemMeHwM

B cBOMX paccyxaeHnsax Ko3blpeB NCXO4MT M3 OCHOBHOM nAen 0 TOM, YTO BpemMs — 3TO
He NPOCTO «4UCTas A/INTENIbHOCTbY», TaK CKasaTb, PpacCTOsHME OT OAHOr0 CO6LITUSA 40 APYroro, a
HEYTO MaTepuasbHOE, MMEIOLLLEE He TONBbKO «/INHY», HO 1 OMNPeAeneHHYH NAOTHOCTb.

C nepBoro B3rngga C 3TUM TPYAHO COMNAacUTLCS, OfHAaKO 6onee npucTasbHOe
paccMOTPeHMe NOKa3bIBAET, YTO B 3TON NapajoKCanbHOM 1aee eCTb CMbICH.

[elCTBUTENbHO, 3KCMEPUMEHT W  KBaHTOBas Teopus [oOKasain, 4T0 ecny  Obl
OKpY>KatoLLiee Hac NPOCTPaHCTBO MOXHO Obl10 PacCMOTPeTb B CBEPXCWU/bHbIA MUKPOCKOM,
YBENNUMBAKOLNIA B TPWIIMOHbI TPWIJIMOHOB pa3, TO Mbl yBUAeNM Obl ero 3anosiHeHHbIM
«CMOTOM>» POXAAMOLLMXCA M TYT XKe 1cUe3aroLlmx vactul,. ApyruMm cnoBamm, Bakyym — 3T0 He
ynctas 6ecTenecHass NPOTHKEHHOCTb, KaK MOXHO 6bI710 Obl MOAyMaTb, paccmatpueas MycTyro
OTKaYaHHYH OT rasoB Kosiby, a 0co60e COCTOsHVME MaTepun. HO ecnm 3To Tak, TO MOXOXMUMM
CBOMCTBaMM «0COO0W CyGCTaHLMM» AOMKHO 06/1a4aTh U BPeMS, Beflb TEOPUSA OTHOCUTE/IbHOCTU
rOBOPWT, YTO NMPOCTPAHCTBO W BPEMSA C/IOBHO [BE MPOEKLMN eLUHOTO LefIor0 — PaccTOsHNSA B
YeTbIpEXMEPHOM MpocTpaHCTBe. [paBfa, Takoe MNPOCTPAHCTBO — Cheuuguyeckoe, He
OKpY>KatoLLiee Hac TPeXMePHOE, HO 3TO YXKe AeTann. BaxHo, 4To ecniv ogHa npoekums obnataet
MaTepuaibHbIMK CBONCTBaMU, TO, MOXHO AyMaTb, OHW €CTb W'Y APYrOi.

BnpoyeM, mMbICIM O MaTepuasbHOCTU BPEMEHW BbICKa3blBA/IMCb 3340/10 O KBaHTOBOM
MEeXaHUKN 1N TeOpUN OTHOCUTENIbHOCTU. ELLe B ApeBHENLLMX PUNOCOMUAX YNTOMUHANIOCh O ABYX
CYLLHOCTSIX, COCTaB/AOLLMX OCHOBY HaLLEro Mmpa, — amMOPQHON BeLLECTBEHHOM, 06pa3ytoLLel
Tena, U 6GeCTeNecHon, HeBUAMMOW M HEOLLYTUMON, MOPOXAAMOLIEN ABMXEHMe, Mepexoq oT
OAHOM0 COCTOSHWUA K Apyromy. Ha COBpPeMEHHOM f3blKe MePBYKD Mbl Ha3blBaeM MaTepuei,
BTOPYO — BPEMEHEM.

OfHako B 6OMbLUMHCTBE  (PUIOCOPCKMX W (PU3NYECKUX TEOPUIA Bpems Bcerja
paccMaTpuBaeTCA Kak HeUuTO COBEPLUEHHO He MaTepuasibHOe, He MMEeoLLee HUKaKMX CBOWCTB,
KPOME «4YMCTO TFEOMETPUYECKMX»,— W3MEPSEMOl YacaMn CKOPOCTU (PUTMa) U KPUBWU3HBDI,
NPosBAAIOLLENCS Kak rpaBuTaums [MogpobHee 06 3TOM MOXHO MpoYMTaTh B CTaTbfX aBTopa
«Benvkasa TaliHa BCEMUPHOro TArOTeHUs» N «MallunHa BpeMeHW». «3HaHMe — cunax», 1987 r.,
Ne 1, 1 1990 r. Nel1, 12].

C TouKkuM 3peHns KosbipeBa, MeTaopa «peka BPEMEHU» UMEET MpsMoli cmbicn. B ero
Teopumn Bpemsi, NOA0OHO BOAAHOMY MOTOKY, 06/1a4aeT NIOTHOCTLIO U, BOSMOXHO, NMEET Kakue-
TO Apyrve CBOWCTBa, KOTOpPbIE eLle TOMbKO MPeACTOUT HaM OTKpPbITb. OMbiBas MaTepuasibHble
Tena, peka BPeMEHM OKasblBaeT Ha HWX CWIOBOE BO3AelCTBMe. BCTpeTbcAd el Ha nyTu
COOTBETCTBYHOLIMM 06pa3oM YCTPOEHHOE «MeflbHUYHOE KOMeco», M MOTOK BPEMEHWN NpuBedeT
ero B ABMXXEHMe.

O6pa3HO roBops, BpeMs BefeT ceds He Kak 6ecCTpacTHbI XPOHOMETPUCT-HabntogaTesb,
a KaK aKTUBHbIA YHaCTHUK NPONCXOAALLMX CO6bITUIA OHO YCKOPSET UX UK 3aMefIseT.

MOXHO cKa3aTb, YTO Yy BPEMEHM [JBa Tuna CBOMWCTB: MacCUBHble, CBA3aHHbIE C
reoMeTpuein Hawero mupa (U1 U3yvaet Teopusi OTHOCUTENBHOCTK), U aKTUBHbIE, 3aBUCALLME OT
ero BHYTPEHHEro «yCTPOCTBa». BOT OHM-TO 1 SIBASKOTCA NpeaMeTOM Teopumn Kosblpesa.
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NCTOYHNKN U CTOKMU

MNOTHOCTL BPEMEHW XapaKTepu3yeT CTereHb ero akTMBHOCTW. OHa MNoKa3blBaeT,
HaCKO/NbKO CU/TbHO «BPEMEHHast CyOCTaHLMA» BO3AENCTBYET Ha NPOMCXOAALLME B TOM U MHOM
MecTe npoueccbl. M1 nogobHo TOMy, Kak BOASHAasA CTPys W3MEHSeTCH MpU CTONIKHOBEHUU C
KaMHeM, NJI0THOCTb BPEMEHM TOXKe MEHSIETCA B NMPoLeccax ero B3auMogeicTBMS C BELLLECTBOM.

B HekoTOpbIX Cryyasx, Hanpumep MNpu CTONKHOBEHWMM YMPYrux LIapoB, KOTOpOoe
MPOMCXOANT NOYTK B3 NMOTEPU IHEPTUM, MPOLLECC MOXKET UATU Kak B MPAMOM, Tak U B 06paTHOM
HanpasneHnn. HWKaknX CYLLeCTBEHHbIX, KayeCTBEHHbIX W3MEHEHU TYT He MPOUCXOANT,
N3MEHSETCA NNLWb KMHeMaThka. MOXHO cuuTaTb, YTO MNJIOTHOCTb BPEMEHW MPU 3TOM TOXE
0CTaeTCcst HeM3MEHHOW.

NHoe fgeno — HeobpaTuMble NPOLIECCHI, CKaXKeM, TOPMOXKEHWE Tefa Cuiamm TPEHUS NN
ncnapeHne XuaKocTn. TOYHO MPOBECTM MX B 0OPaTHOM Harpas/eHun, cned B crief NoBTOpss
BCE WX [MPOMEXYTOUYHble 3Tanbl, HEBO3MOXHO. 10 Mbicnv Ko3bipeBa, TYyT MPOUCXOAUT
M3MeHeHVe MIOTHOCTU BpeMeHW. ECim OHa YyBennumMBaeTCsl, 3TO 3KBUBAIEHTHO MCMYCKaHMUIO
BPEMEHHOW Cy6CTaHLUK, TO eCTb TBOPEHWIO BPeMeHW. ECnn XKe ero nNAoTHOCTb CHU3WMACh U
MpoLecchl CTanv NPoTeKaTb MeHee 3HePrMYHO, 3HAYUT, MPOM3OLLIO MOT/IOLWEHNE BPEMEHN.

BceneHHas B Teopun Ko3bipeBa OKa3blBaeTCs MOXOXeW Ha GeckpaiiHee OKeaH-Mope, B
KaK1X-TO MeCTax KOTOpPOro 6bHT 60/bLUMe U Masible KNHOYM, U3BEpratoLLme NOTOKM BPEMEHU, B
OPYrMX OTKPbITbl KaHaM3aLMOHHblE CTOKM, BTATMBAKOWME BpeMA. Tam OHO CTaHOBUTCH
HebbITHEM.

MOCKOMbKY NOTOK BPEMEHW aKTVBHO B3aUMOLEVCTBYET C BELLECTBOM, CNefyeT OXunaaThb,
4TO Ha HEM OCTaHyTCS OTMEYaTKN CBOMCTB M CTPYKTYPbI TeN, C KOTOPbIMU OH NoCTasIKMBAETCS».
YHOCS ¢ cO60M YacTb MH(OpPMaLMK, BPEMS pa3ynopsjoumBaeT Tena, HapyLaeT X BHYTPEHHIOK
OpraHu3ayuio.

KosblpeB cuuTaeT, 4TO /1060 NpOLEeCC, CBA3aHHbLIA C MNOTepel WHGopMayun 1
YBENMYEHNEM Xaoca, 0643aTe/IbHO UCMYCKAaeT MOTOK MUCMELLPEHHOro MHgopMauveil BpeMeHn. B
CBOIO 0Yepefb, NOr/OWAACh B OKPYXAKOLMX Tenax, OH YBEIMUUT KOMIMYECTBO COAepXKaLlelica B
HUX MH(OPMaLMM 1N TEM CaMbIM HECKO/IbKO YMOPAL0UUT UX CTPYKTYPY.

Monyuaetcs, N060M [eCTPYKTUBHBIA MPOLLECC CBA3aH C UCMYCKaHMEM BpPeMeHU, a
BCAKOEe YMNOpsSAoYeHWe COMPOBOXKAAETCA €ero norsnoweHneM. Hanpumep, TasHWe CHera,
“cnapeHvie XXMAKOCTU UM PacTBOPEHWe caxapa B BOAE ABMAOTCA UCTOYHMKAMU BpeMeHW. Torja
B BELLECTBax, PacrnoiOXeHHbIX MO COCEACTBY C HUMW W MO/OWAOWMX YaCTb UCMYLLEHHOrO
MW BPEMEHHOr0 MOTOKA, LO/MKHbl YCTPAHATLCA LeEeKTbl KPUCTAIIMYECKMX PELUETOK, a Y
YXVBbIX OPraHn3mMoB [O0/DKHbI BOCCTaHaBMBATLCA MOBPEXAEHHbIE MeHHble CTPYKTYpbl. B6/m3m
HepaBHOBECHbIX MPOLECCOB OYyAeT W3MEHATHCA 3/IEKTPUYECKOE COMPOTUB/IEHVE MaTepuasios,
KOTOPOE CWU/bHO 3aBUCUT OT YMOPSAOYEHHOCTM MX CTPYKTYPbI, TaM LO/DKHbI U3MEHATLCS TakXe
Ten0eMKOCTb, MarHUTHbIE CBOMCTBA U MHOrO€ fpYyroe.

Kak BOAbl TOYaT KamHW, TeKyllasa CKBO3b BceneHHyl peka BpeMeHW eXXeyacHo U
EXEMUHYTHO BNWSET Ha NPOMUCXOAALLME B Hell COObITUSA, MepepacnpesfenseT cogepalymecs B
Hein aHepruto 1 nHhopmalmio. Ha Hawen, nnaHeTe KaXayt BECHY poXAarTcs OypHble MOTOKM
BPEMEHWU, Y XX1Bas Npupoja, noriowas nx, obHosnseTca. OCeHbIO Xe yBAAAKoLLME Nona 1 fieca
BCEMW MOpaMy UCTOYAOT BPEMS, a KPUCTIN3AUMSA >XXMAKOCTU B CHEr W nef WHTEHCMBHO
MOr/IOLLAeT ero.

KOHeYHo, BCe 3TO /LWL rMNoTe3bl, KOTOPbIe AO/MKHbI ObITb NPOBEPEHbI OMbITOM. OAHAKO
4TOObI He MpepbIBaTb IOTMYECKON NIMHUM B U3NIOXEHUW TEOPUU, OT/IOXKMM MOKa pas3roBop 06
9KCMepPUMEHTax M pacCMOTPUM MOAPOOHee, UYTO OMNpeAenseT HarpaefeHVe BPEMEHU U Kak
paboTaloT ero UCTOUHUKM.
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MpoLunoe v Byayliee

Peka BpeMeHW TeyeT 13 NpoLuioro B byayuee. Ho yemM pasnnyatoTcs 3TV [Ba ee KOHLA?
UTto onpefensiet HanpaBfeHWe «CTPe/bl BPEMEHU»?

XOTi 0fHO3HAaYHOro OTBeTa Ha 3TW BOMPOCbI, KOTOPbIA YAOBNETBOPUA Obl U
CMneynanncToB-hn3nKoB, 1 NPoheccnoHanoB-MrI0COGOB, NOKa eLe HeT, 60MbLUMHCTBO YYEHbIX
CK/IOHAKOTCA K MbIC/IW, YTO A€o TYT — B HEUCHUC/IMMOM KO/IMYeCTBe KaHasloB, KOTOPbIMU
BCAKWIA NPeAMEeT U KaXK[4oe SBMEHMe CBS3aHbl C OKPYXXEHMeM. [laxe Te M3 HUX, KOTOpble
BbIFNAAAT MOMHOCTLIO  M30/IMPOBaHHLIMKW, Ha CaMOM  fJefle  HenpepbiBHO WUCMYCKalT U
MOr/OLWA0T KBaHTbl Pas/IMYHbIX NOMEl, B3aMMOAENCTBYIOT C BaKyyMHbIM «CMOFoM». MOXXHO
6e3 npeyBenMyeHns cKasaTb, YTO BCAKOE SIB/IEHME B HALLEM MUPE NPSMO WU KOCBEHHO CBA3aHO
CO BCEMM ApyrMMu. I3TO MNPUBOAMT K TOMY, UTO 3HEPrns u uHhopmaumsi B npoueccax
B3aUMOAENCTBMS «pacTeKatoTCA» MO MHOMOYMUCNEHHbIM py4yeiikam-KaHanam u cobpatb WX
06paTHO NPOCTO HEBO3MOXHO. Cpaenatb 3TO MOXHO /ULb MPUGAMKEHHO, COXPaHMB Camble
LUMPOKME MOTOKM U OTCeKass BCe OCTa/lbHOe. TOYHee BCEro 310 YAaeTcsl B YMNOMMHABLUMXCS
BbllLE «00OpaTUMbIX MPOLIECCax», XOTA MOMHas, CTONPOLEHTHas 06paTMMOCTb M abCcontoTHas
CUMMETPUSA NPOLLIONO € 6YAYLLMM CYLLLECTBYIOT /ML B aOCTPaKTHON TEOPUN.

HeobpaTrMble MPOLECChI KaK pa3 1 3aAatoT HanpaB/ieHNe «CTPesibl BPEMEH».

OfHaKo ecnn NOrnyeckn NPOLO/MKUTL 3T PaCCYyXXAEeHUs, Mbl MPUAEM K MpayHOMY
BbIBOAY O MOCTEMEHHOM, HO HeM36eXXHOM BbIPOXAEHUN BceneHHOR, npeBpalleHMn ee B ras
caMbIX NPOCTEMLLNX, 3NEMEHTAPHbIX YaCcTuWL, KOTOPbIM YXKe He Ha YTO pacnafatbCsi U He BO YTO
nepexoanTb. K TOMy >Xe KOCMONOrMyeckoe paclumpeHune BceeneHHo («pasberaHue» ranaktuk)
[enaeT ero 4Ype3BblHanHO paspedKeHHbIM.

BbIxoguT, HacC »XXAeT [0BOMbHO YHbINOe Gyayliee, NPaKTUYECKN MYCTOM, XOMNOAHbIA Y
MepTBbIA Mup. MpaBaa, pacyeTbl FOBOPAT, YTO TaKOe COCTOSHUE HaCTYMUT He paHee, YeM Yepes
10"° net, BpemeHHOW WHTepBaa, MO CPaBHEHWMIO C KOTOPbIM ABaALaTb MUAAMAPAOB NeT
CYLLLECTBOBaHWSA Halleli BceneHHON — ncyesatoLLe Masiblid MUr. TeM He MeHee, Korfa pedb nget
0 cyabbax Mupa, BOMpoce cKopee  (WMNOCOMCKOM, HEXenu  (U3NYECKOM, BadKeH
NPUHLUNMANBHBIA OTBET.

Ko3bIpeB He NpvHUMan naeto TenaoBoi cmepTty Mupa. Mo ero MHeHM0, 6ecnpeaensHOA
auccunauum, HeorpaHUYeHHOMY «pacTeKaHuo» 3SHEPruM K MHGopMauuy NpensaTcTBYHOT
npouecchbl NOr/OLEHNS BPEMEHW, KOTOPbIE UrPardT PO/ib aBTOMATMYECKOro ctabunmsartopa,
NPeLOXpPaHSAoLLEro MUp OT CMepTe/IbHOW 3po3un. Tornowas BpeMs, MaTepuasibHble CUCTEMBI
BOCCTaHaBNMBalOT YPOBEHb CBOEN OpraHmn3aumun, 1 3To 06ecneynBaeT 6ECKOHEYHbIN KPYroBOPOT
npupoasbl.

MoATBEPXKAEHME CBOE rMnoTese MyNKOBCKWI aCTPOHOM BUAeN B (DEHOMEHE MHOrO-
MUNNaPLONIETHEro ropeHns 3Be3f. ogcyeT ymcna HeMTPUHO, OCBOOOXKAAMOLMXCA B XO[e
AAepHbIX peakuuii Ha ConHuge, a cnefoBaTeNbHO, U Ha APYrMX 3Be3dax, YKasblBaeT Ha TO, YTO
MOLLHOCTb AJEepHON TOMKW, MNO-BUAMMOMY, HeAocTaTouHa A1 MNOALepXaHUs 3Be34HOM
3HEPreTMKM Ha CTabuIbHOM YPOBHE, 1 NO3TOMY AO/MKHbI ObiTb KaKMe-TO UHbIe e UCTOUYHMKMN.
A3BECTHO HECKO/IbKO a/ibTepHaTUB BOCCTaHOB/IEHWUSA 3HEPreTUYeckoro 6anaHca «3Be3HOM
WNIOMUHALUN», HE CTOMb PaAMKa/ibHbIX, KaK rmnoTesa 0 NPeBpaLLeHN BPEMEHW B SHEPTUO, HO
Ko3bIpeB oTaaBa NpeAnovTeHne UMEHHO €.

Ecnm cyguTb no nybnvkauusam, TO MOMCK MpoLecca, KOTOPbIA Obl MPensTCTBOBaN
CKaTbIBaHUKO BCeNeHHOMW K COCTOSIHUIO MOSIHOrO pPaBHOBECUS, Obl OTMPaBHOM TOYKOW €ro
Teopuu.

KTo cTapue — si1uo uim Kypuua?

OO6bACHEHNE MeXaHW3My UCMYCKaHWs U MOrNoLEeHNs BpeMeHN Ko3bIpeB MbITancst HainTm
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B CBA3W MPUYMHbI U cnedcTBus. OT BCEX APYrMX 3Ta CBA3b OT/IMYAETCS TEM, YTO SBMEHUS TYT He
NMPOCTO COMYTCTBYKOT APYr APYry, a O4HO M3 HWX BbI3blBAeT, MOPOXAAET BTOpPoe. ITO —
«pPOAUTENbCKas», UKW, Kak roBOpsAT (Mnocodbl, rnybuHHas reHeTuyeckas CBS3b MaTepy —
NPUYUHBI N ANTS — CNeACTBUS.

Mepexon NpUYMHbLI B CNEACTBME ONpeaensieT HanpasneHne npouecca, a cnefoBaTenbHo,
1 HanpaBfeHWe MOTOKAa BPEMEHM, pa3nnyaeT Npowusioe v Gyayllee, Bpems BTEKAET B CUCTEMY
yepes NpUYMHYy K cneacteuto. OHO BTAMMBAETCA MNPUUMHOM W YNIOTHAETCA Tam, rAe
PacrnonoXeHo CNeacTBue.

A BOT TYT Mbl CTafKMBaeMcsi C OYeHb TPYAHbIM BOMPOCOM. BO3HMKaeT 4TO-TO BpOfe
NOTMYECKOro Kpyra: Bpems onpeaensieTcs yepes NPUUMHHOCTb, @ OHA B CBOKO OYepe/lb 3aBUCUT
OT BpPEMEHW, Beflb B €€ OnpedeneHny WUCMOMb3yHTCA TEPMUHbI «BbI3blBaTb», «MOPOXAATbY,
KOTOpble Hepa3pblBHO «CBSi3aHbl C MOHATUEM BPeMEHW. ACHO, YTO NOPOAMTb MOXHO /1LLb TO,
yero cHavana He 6bIf10, a NOTOM cTano. lMonyyaercsa, Kak B MOrOBOPKE: rae TyT Hayano TOro
KOHLIa, KOTOPbIM KOHYAEeTCsa 3TO Ha4vano? Mnum Kak B cakpameHTaslbHOM BOMPOCe: KTO cTaplle —
ANLo UK Kypuua?

MpaBaa, MO NPMYMHHBLIM LIEMOYKaM COObITWIA BCeraa nepeaaeTca ABvxxeHme. Hanpumep,
B MEXaHWYECKMX SBMNEHMSX — WMMOYNbC W MOMEHT BpalleHus. Kaszanocb Obl, 3TUM
06CTOATENILCTBOM MOXHO BOCMO/Mb30BaThbCA [N18 YCTaHOBMEHUS Mopsaka. K coxaneHuio,
NprobpeTeHVe MM NOTeps ABMXKEHMSI caMO MO cebe eLle HWYEro He rOBOPUT O Hampas/ieHUK
npouecca. Teno, ¢ KOTOPbIM CBA3aHA MPUYMHA, MOXET KakK NOTepsiTb UMMYNbC — BCMOMHUM
OCTaHaB/MBaroLiMecs npu nNo6oBOM yaape OuAAMapAHble wWapbl,— TaK WU NPUOGPECTM ero
(py>Kbe, M3 KOTOPOro CAeNaH BbICTPeN, UCMbITbIBaeT 0TAa4vy). BoT ecnm 6bl Ham Nokasanu aga
OTpbIBKa KMHOMMIbMA, B OAHOM U3 KOTOPbIX LWapbl NpubamxaroTca, a B APYroMm — Katarcs
Npoyb, MNOCTEMEHHO 3ameanssicb, Torga Mbl Cpa3y Obl CKasanu, 4TO MepBbIA BUAEOKINN
OTHOCUTCS K MPUYNHE, BTOPOI — K CNEeACTBUID. TYT SICHO, YTO ecTb YTo. OgHAaKO KMHO(UIbM
— 3T0 ONATb-TaKN YNopsiAoYeHHas BO BPEMEHM LieNoyKa COObITUIA.

Kak Bnaum, 060/TUCb 6€3 BPeEMEHW HIKaK He yaaeTcs.

He Tonbko acTpOHOM KO3bIpeB, HO U ApYrue yyeHble YTBEPXAanW, YTO MPUYMHHOCTb
nMeeT 6onee rNy6oKuiA 1 (yHAAMEHTa/bHbIA CMbICA, YeM BpeMsi. TEM He MeHee C034aTb
«BHEBPEMEHHYO» TEOPUIO NPUUMHHOCTM eLle HUKOMY He YaanocCh.

He 6yaem, ogHaKo, CAULLIKOM NpuavpumBbiMA. Korga co3gaeTcs HoBas Teopusi, OHa
BCErga BbIrNAANT NPOTUBOPEUMBOA. ['NaBHOE, UTOObI BCE UCMO/Mb3YEMbIE €0 BEIMYMHBI U UX
CBSI3N MOXHO OblN0 OAHO3HAYHO peann3oBaTb Ha OMbITe M MPOBEPUTL CNEACTBUSA. Teopus
Ko3blpeBa aToMy TpeboBaHMIO YAOBNETBOPSET, 1 €C/IN ee NPeACcKa3aHUs NOATBEPAATCS OMNbITOM,
TO HailTM eli 06OCHOBaHWEe — 3TO YXe cnegytowmii atan. Kak rooputcsi, 6bi10 6bl UTO
0060CHOBbIBaTb!

MprnynHHaA mexaHMKa

MeXxaHM4ecKne CUCTEMbl Camble MPOCTbIE, HA HWX B MEPBYHD O4epedb W cnegyet
NpoBepsATb NpPeAcKasaHWs HOBOW Teopuw. [Ns 3TOro Mpexae BCEro 3aMeTum, 4to noboe
MEXaHNYEeCKOe [BMKEHWE CiaraeTcsi U3 CMELLEHMs 1 NOBOPOTA Y MOXET BObITb MPeACTaBeHO Kak
BUHTOBOE, Hamnogobue TOro, Kak [BWMXKETCH BrOHSEMbIA B MPo6Ky wTonop. Kosbipes
NPeAnonoXua, UYTO CWUIOBOE BO3AENCTBME BPEMEHHOr0 MOTOKa MpWU Mepexode MpUYUMHbI B
CNeACTBME TOXE CBSA3aHO C BUHTOBbIM YCU/IUEM.

MpuunHa AercTByeT Ha CNeAcTBUe, a CeACcTBME OKa3blBaeT COMPOTMBIEHNE «0BPaTHbIM
BUHTOM». BCTpeUHble AaBneHns npv 3TOM MOMHOCTbIO racaT Apyr ApYra, Bbi3biBasi BHYTPEHHME
HanpshKeHus, a nepudepryeckme BpaLleHMs CO34at0T Napy HanpaBneHHbIX B MPOTUBOMNOMOXHbIE
CTOPOHbI CMN. ITO MOXOXKE Ha TO, KaK Mbl AaBuM Ha pynb Benocuneaa npv nosopote. Cunbl
AehopMUPYIOT NPEAMET U TOXKE BbI3bIBAKOT B HEM HamnpspKeHUs. Bce 3Tu HanpshKeHWst Kak pas v
eCTb Ta 3HEPrus, KOTOPYH BHOCUT B TE/1I0 BTEKAOLLMI B HEFO NMOTOK BPEMEHM.
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[eictBys Ha Teno, BpemMs He MOXeT CABUHYTb €ero C MecCTa, HO CMOCOGHO €ro
pa3BepHyTb. B 3TOM CMbIC/Ie OHO POACTBEHHO BPALLEHMIO, Y MOXHO CLeNaThb elle 04HO CMenoe
NPeAnoNOXeHVE: He TONIbKO BPEMS MOPOXAAET BpaLLeHMe, HO 1 06paTHO — /1060e BpaLLeHne
YBENNYMBAET NIOTHOCTb BPEMEHHOIO MOTOKA, CO3[aBas AOMNOMHUTENbHbIA «BPEMEHHOW BUHT»
BLO/b CBOEN OCW.

OpyruMun  cnoBamu, nNpeanonaraeTcsi, 4YTO BCAKOE Bpalwjatowieecs Teno, Oygyyu
BK/IFOYEHHbIM B NMPUYUHHO-CNIEACTBEHHYIO CBA3b, 06513aTe/IbHO AehopMMpYyeTC 1, KPOMeE TOro,
CO3JaeT napy Cwus, O4Ha U3 KOTOPbIX MPUIOXEHA B TOUKE PACMONOXEHNSA MPUYNHbI, @ BTOpas —
B TOUKE CNeacTBus.

3T0 o4yeHb BaxkHas runotesa. Ecnv Bce npegplaywime MMmenu ckopee (rUIOCOGCKUNA,
HEXeNN (PU3NYECKNIN XapaKTep, TO 3Ty MOXHO KONMYECTBEHHO MPOBEPUTHL Ha ONbITE.

PaccMoTpumM, HanpumMep, 6bICTPO BPaLLAOLLMIACA BOMYOK-TMPOCKON, NPUKPENIEHHBIA K
MOTONKY NabopaTopun AANHHLIM 3/1aCTUYHBIM MOABECOM. FCHO, YTO NOC/e TOr0 Kak 3aTyXHYT
KayaHus TaKoro HeobblYHOr0 MasiTHMKA, OH BbITAHETCA BLO/b BEPTUKa/IM — MOKa HET BHELUHMX
MPUYUHHBIX  CBA3EM, [JOMOMHUTENbHLIA «BPEMEHHOV BWHT» BpaLLatOLLErocs rupockona
HECKONbKO ero AehopmupyeT, HO He CMeLlaeT LeHTpa TSHKeCTW. Mapa Cui ToXe «crpsaTaHa»
BHYTPM rmpockona.

Cutyaums U3MEHUTCA, eCIM MasTHUK BK/IHOUMTb B KakKOM-IMOO BHELUHWIA npouecc, K
npvMepy, YCTaHOBMTb Ha MOTO/IKE, B TOYKe MOABECa, 3/eKTPoBMOpPaTOp, KOTOpbIn OydeT
CNYXUTb MPUYUHOA KoNebaHWi, nNepefaroLimMxcs Mo OTBeCy K rupockony. Ecnm Beputb
«MPUYNHHON MeXaHUKe», B 3TOM Ciy4yae cpasy >ke BO3HMKHET napa cui. OpHa u3 Hux Oyaet
[e/cTBOBaTb Ha MpuunHy — BuOpaTop, gpyrasd OyaeT MpuIoXeHa K BpaLaroLemycs
rMpPoOCKoNy, C KOTOPbIM CBA3aHO MOr/oLleHe KonebaHuin (cneacteme). OTBeC [O/MKEH
OTK/OHWUTLCA OT BEPTUKAN.

Ecnu Tenepb BMGPaTOp YKPenuTb Ha CaMOM TMPOCKOMe, TO eCTb MOMEHSATb MecTamu
npuunHy u cneactene (konebaHus OygyT Terepb MNOr/IOWATLCA MOTO/IKOM KOMHATbI), TO
Hanpas/ieHNe «BPEMEHHOI0 BUHTa» M3MEHWUTCS Ha 06PaTHOE N OTBEC TOXE JO/MKEH OTK/IOHMTbLCS
B MPOTMBOMOJIOXKHYHO CTOPOHY.

N uto Bbl gymaete — Korga KosblpeB npogenian Takume OnbiTbl, OHW NOATBEPAUIN €0
npefckasaHmsa!

B 4pyrom 3kcrnepvMeHTe OH B3BELUMBA/ BpaLLalOLMIACA TMPOCKON Ha aHa/IMTUYECKUX
BecaX, COCTOALMX W3 LEHTPa/bHON CTOMKM W YKPENjeHHOro Ha Hel KOpoMbIcna C
MOABELUEHHbIMM YalleykaMy — OfHa A7 B3BELUMBaeMoro mnpegmMeTa, Apyras — Ans
YpaBHOBELLMNBAIOLLMX €ro rmpeK. Takume BECbl HaCTO UCMO/b3YIOT (hoTorpadbl 1 antTekapu.

Korga HeT BHeLUHero npowecca, Bce BpeMeHHble AethopMauyn OnsaTb-Taku CrpsATaHbl
BHYTPM FMpOCKOMNa W ero BeC He 3aBUCUT OT BpawleHus. CTOUT, OAHAKO, BKNHOUUTL BUOpaTOp,
AEACTBYIOLLMIA Ha CTOWMKY BECOB, KaK Cpa3y >€ BO3HWKHET napa CWA: OfHa MNPUIOXKEeHa K
NpUyrHe — BUOPUPYIOLLEN CTOVIKE, BTOPas — K LEEHTPY TSHXKECTU BpaLlatoLLerocs rmpockona, u
paBHOBECHE YallleK HapyLlaeTcs. B 3aBUCMMOCTM OT Hanpas/ieHUs BpaLleHMs TMpoCKona, Mno Um
MPOTMB YaCOBOI CTPENKMW, ero BeC AOMKEH YMEHbLUUTLCA UM BO3PACTU. A 3KCMEPUMEHT CHOBA
NOATBEPAWN TEOPUIO.

OTK/MNOHEHNS OT O0ObIYHOW, «HEMPUUMHHOW» MEXaHWKM HEBENMKM — BCEro /ULLb
HECKO/bKO ThICAYHbIX MPOLEHTA, HO OHU MOBTOPS/NIUCH OT O4HOrO OMbITa K APYroMy.

Kpome BMOpPaUMOHHOM, MCMONL30BAINCL W Apyrve MPUYUHHO-CNEACTBEHHbIE LENW.
MasaTHUK C MeTa/I/INYeCKO CTPYHO-NOABECOM M BpaLLatoLLMIACS TMPOCKON BKIKOYA/IUCh B CETb
BHELLHEro ToKa, B ApYrmx Ciyyasx TOYKa Mojseca CU/IbHO HarpeBasiacb Wan oxfaxpanacb. U
Ko3blpeB Bcerga o6HapykmBan adekT, npeackasbiBaeéMblii €r0 HOBOM MeXaHMKON. oxoxue
pesy/bTaTbl NOMYYNUN U APYTUe UccnefoBaTenu.

Ecnm gonyctuTb, YTO B 3TUX ONbITax HET KakMX-M60 CKPbITbIX CUCTEMATUYECKUX
OWM6B0K, TO WX pe3ynbTaTbl HeMb3s OOBbACHUTL C MOMOLLbK) M3BECTHLIX HaM (DU3NYECKNX
3aKOHOB. A 3TO 03HayaeT, 4YTO Mbl — Ha [MOpore OTKPbITWIA, HecpaBHeHHO 6onee
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(hyHAAMeHTa/IbHbIX, YeM TEOPUS OTHOCUTENBHOCTU N KBAHTOBasi MEXaHUKa.

Tak im aT10?

Bonpoc HacTonNbKO CepbesHblil, a HabnaaeMble 3PMEKTbI TaK Masbl, YTO NPEXAe Yem
MNPUATU K OKOHYaTeNbHbIM BblBOAAM, TpebyeTca TulaTeNbHas PEBU3NS 3KCNepUMeHTOB. OHa
npuBena K HeoXnaaHHbIM pe3yibTaram.

Ho 06 3TOM — B CfliefytoLLEM HOMEPE XypHana.

NcTouHMK: 3HaHKWe-cuna. mapT, 1992. C. 36-43.
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AnbbepT BaneHTUHOB
MOCNEQHWNIA SKCMEPUMEHT MPO®ECCOPA KO3bIPEBA

VicTopusa noBTopsaeTca, HaHN3bIBasA O4HN U Te Xe
COObITUA HA KBaHTb! BPEMEHU

HeckonbKo NeT y>Ke MpOLLUIo Mocne 3Toro TenedoHHOro pasrosopa. Ho oH
LIeNKOo yep>KnBaeTCs B MOeli NaMsATy 40 NOCNeAHero cnoea. Bnpoyem, pasroBop Gbin
KOPOTKUM.

— Mpueaxaitte B MuTep. — ckazan KosbipeB. — CpoyHO. MoKaxy 3KCNEPUMEHT — axHeTe.
Tenepb MHOTMe HaLIW NpeACTaBAeHUs NPUAETCA KapAuHaIbHO NnepecMaTpuBaTth.

Torga A He cCMOr npuexartb, OT/IOXWN BCTpeyy Ha mecdad. W He ycnen. Hwukonas
AnekcaHapoBmMya He cTano. Tak YTO O €ro nocfiefHeM 3KCMePUMEHTe A 3HAK JiMlWb MO
pacckasam O4YeBU[LEB.

O6 onbiTax Ko3blpeBa Henb3d ObINO CAywaTb WM untatb. VIX Hago ObI0 BUAETH
CO6CTBEHHbIMM rnazamu. [la v To He Kaxzpblil 13 BuaeBLInX Bepun. N KosbipeB oTyacTy 6bin cam
«BMHOBAT» B TakOM K cebe OTHOLUEHMW: He 3abOTWICA O COBCTBEHHOM peHOMe [OCTaTOYHO
BCMOMHUTbL JIyHy. 3aaBHa OHa CUMTANIOCh MEPTBLIM TE/IOM, 3aKOHUMBLUMM CBOH YXMU3HEHHYHO
aBonoumio. N Bapyr KosbipeB 3asBnsieT, 4To JlyHa He MepTBa — Ha Hell AO/MKHbI OyLleBaTb
BY/IKaHbl. OX N [OCTa/IOCh XXe eMy: [aXe camble 6/1aroxenaresibHble KOErn YKOPSAn ero 3a
«6e30TBETCTBEHHOE» 3asiB/IeHME. A OH HOYb 38 HOYbLKO CMOTPEN B TeNecKon. 1 BbICMOTpes-TaKu:
B 1958 rogy 06GHapy>Xun BY/IKAHWYECKOE M3BEPXKEHME B KpaTepe «ANbJOHC» U MOAy4Ynn ero
CneKTporpaMmmy.

Ho Te akcnepumeHTbl, KOTOpble KO3bIpeB MoKasblBasl MHE, «repewmobatoT» aaxe JTyHy.
Kak Bce reHmasnbHoe, OHM MPOCTbl. BOT, Hanpumep, B3s/1 NPogeccop 00blYHbIE PblYaXKHbIE BECHI
M NOABECUT K OAHOMY KOHLY KOPOMbIC/a BpaLlatoLMiAcs No 4acoBOM CTpesike rmpockon. Ha
APYroM >Xe KOHUe, KaK M nonaraeTcs, yallka C rmpbkamu. A 3aTeM, Korga CTpesika BecoB
3aMepna Ha Hyne, Y4YeHblil NPUCNOHU K OCHOBaHWMIO BECOB pabOTatoLLMe 3M1eKTpoBMUbpaTop —
06bIYHbIV NabopaTopHbI MpMbop. Bce ObiN0 paccuMTaHO Tak, YTO BMOpauUMs AO/MKHa Oblna
MOJTHOCTbLIO NOT/IOWATLCA MAaCCUBHBIM POTOPOM BOJTHKA.

Kak [fgomkHa oOTpearMpoBaTb Ha MOCTOPOHHee BO3[AENCTBME — BUbpauno —
ypaBHOBeLLEeHHas cuctema? Becbl MO/ He LENOXHYTLCA — U (PU3MKK Jain 6bl 3TOMY BMOJIHE
NOrnyHoe 06BACHEHME. Becbl MOrM BbIATY U3 PaBHOBECWSA — 1 TOraa U3NKK HaLn bl 3TOMY
ABNEHUIO ApYroe 06bACHEHME, HAYYTb HE MEHEE JIOTMYHOe. A YTO e NPOon30LLIo?

CTpenka He gporHyna. U Torga y4eHblid CHAN TMPOCKON, PackpyTua ero B 06paTHyto
CTOPOHY, NPOTMB 4aCOBOWN CTPe/iKK, CHOBa MOABECUNT K KOpOMbICNy. W cTpenka cABMHYnachb
BMpaBO: C/IOBHO rMPOCKOMN cTan fierye. HU OAHWMM M3 M3BECTHbIX (U3NYECKUX SB/IEHWN
00BACHUTL 3TOT (DEHOMEH, HEBO3MOXXHO.

BoT Kak 06bscHMN ero Kosblpes:

— 'npockon Ha Becax C 3N1eKTPOBMOPAaTOPOM — 3TO CUCTEMA C MPUUYUHHO-CNEACTBEHHOM
CBA3b0. BO BTOpOM Cfyyae HanpasfieHVe BpaLLleHWs BOSIYKa COBMajio C UCTUHHBLIM XOAOM
BPEMEHW, N BO3HUKN LOMOSTHUTENbHbIE CUbI. IX MOXHO M3MEPUTD.

A pa3 MOXHO M3MEPUTb — 3HAYMT, 3TU CWU/Ibl PeaslbHO CYLLECTBYHOT. HO ecnm Tak, To
BPeMSi — He MPOCTO A/MTE/NIbHOCTb OT O4HOM0 COBbLITUSA A0 APYroro, U3mepsiemas MAUHyTaMu U
yecamn. OTO — (DM3NYECKNA (hakTop, 06NafaroLLMii CBOMCTBAMW, KOTOPbIE MO3BONAOT eMY
aKTMBHO Y4acTBOBaTb BO BCEX MPUPOAHBIX npoLieccax, obecrneynsasd NPUUNHHO-C/IEACTBEHHYHO
CBSI3b SIBNEHUIA.

Mbl >KMBEM B >XECTKO [AeTEPMUHUPOBAHHOM BPEMEHW: [ABMXEMCSH OT MPOLW/oro K
OyfyLieMy. Y Hac NpuYMHbI BCErfa NopoXKaaroT CneacTBus.
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Ho mexgy npuvunHOW W CneacTBMeM 0653aTelbHO OCTaeTCst KakoW-TO, NYCTb [axe
HUYTOXHBIA, MPOMEXYTOK — OHM HE MOTYT 3aHMMaTb OHO W TO >Xe MeCTO. A B KaKOM-TO TOUKe
MPOCTPaHCTBa NPOUCXOANT MOBOPOT — MPOLLI/IOe NEPEXOAMT B byayLlee, NPUYMHA NpeBpaLLaeTcs
B cneAcTeue. Ho He MIHOBEHHO, a C KakKoM-TO KOHEYHOM CKOpOCTbIO. CKOPOCTb 3Ta — TeyeHue
NN Xof BpeMeHW. Ko3blpeB 3KCNepUMeHTaNbHO YCTaHOBWU/, UTO X0 BPEMEHW OnpeaensieTcs
JINHENHOW CKOPOCTbIO MOBOPOTa MPUYMHBLI OTHOCUTENIbHO C/eACTBUA, KOTOpas paBHa
700 KnnomeTpam B CEKYH/y CO 3HAKOM «I/1K0C» B /IEBOV CUCTEME KOOPAMHAT.

ATOT BbLIBOJ, UMEET OrpoMHeliLlee 3HaveHve 415 No3HaHWA Mupa. Co BpeMeH [peBHUX
MbICITENEN YYeHble NbITAOTCS AaTb 0ObEKTUBHOE ONpeAesieHne NpPaBoro W NEBOr0 B HALLEM
mupe. ECTb rny60oKuiA CMbICN B TOM, YTO MWUP pacnafgaeTcs C 3epKa/ibHOM CMMMETpUe Ha
NpaByto0 1 NEBYO CTOPOHbI. ELle Maycc roBopun 0 He06X0AMMOCTM MaTepuanbHOro MocTa Ans
cornacoBaHusi MOHATUIA NPABOro M N1eBOro. ATOT MOCT — X0f BpeMeHW. U Tenepb KosbipeB gan
yeTKoe onpegeneHune: «J1eBo CMCTEMON KOOpAMHAT Ha3blBaeTCA Ta CUCTEMa, B KOTOPOW
XO[ BPEMEHW MOMOXUTESIEH, a MPaBoi — B KOTOPOI OH OTpuLaTesieH». ITO 3HAYMT, 4To,
NOTMYECKN pacCy)kaasi, Mbl MOXeM MpeacTaBUTb MUP C NMPOTMBOMOMOXHbLIM XO4OM BPEMEHM.
WHbIMK cnoBaMu — MUP U3 aHTUMaTEePUN.

Bce 3TO 04YeHb CNOXHO Ans BOCAPUATMSA. M HE TONbKO MOTOMY, YTO 3[€Cb HEBO3MOXHO
nogobpaTb aHanormMi 13 00bIAEHHOW AEWCTBUTENbHOCTU. [NaBHOE MPenATCTBME Ha MyTU K
MO3HAHMIO — WHEPUMS HALLEro MbILWAEHMS, MPUBbIKLLEr0 OMMPaTbCA Ha TPaAWLUMOHHbIE,
3ay4eHHble €eLLe CO LUKO/IbHOro Kypca npeacTas/ieHus.

Ko3bipeB yTBepaan: BpeMs SBASETCA HEOOXOAMMON COCTaBHOM YacTbO BCEX MPOLECCOB
BO BcesnieHHOA, a ciefloBaTe/lbHO, U Ha Hallei nniaHeTe, NpUyeM akTUBHON COCTABHOMN YacTbio —
rNaBHOM «ABVXXYLLLEI CMOW» BCEr0 NPONCXOAALLEr0, M60 BCe NPOLLECCHI B NpMpoae nayT nnbo ¢
BbleNieHneM, NM60 C NOrnoLeHneM BpemMeHU. bonee TOro, BblAeNeHNE BPEMEHU MPOUCXOAUT
TONbKO MpPY «HEOPraHM30BaHHbIX» NpoLeccax, rae cUcTemMa He NpuLLNa elle B paBHOBECHE. «A
MOXHO 11 HalTW 4YTO-NM60 60Mee «HeopraHM30BaHHOE», YeM 3Be3[bl, rae OYpNaT rMraHTCKue
Macchl BellecTBa? — paccyaan KosbipeB. — 3HaumMT, 3B€3/bl JO/MKHbI BbIAENATH KOMOCCabHOE
KOMMYeCTBO BPEMEHU, KOTOPOE MOXXHO BbISIBUTb, HanpasuB 4Yepe3 TeNecKomn W crneyuasbHyo
CUCTEMY 3epKasl Ha BeCbl C FMPOCKOMoM. Beap Bpems, Kak (DU3MYeCKMin (hakTop, AO/MKHO
MOAUYMHATLCA OCHOBHBLIM  (DM3MYECKMM 3aKOHaM — 3aKOHaMm  OTPaXEHWUs, MNpesoMIeHNs,
MOrNOLLEHNS».

A BOT Teneckon HanpasnseTcs Ha 6avkaniyo ApKyro 3Be3ay. OO6BLEKTMB €ro MA0THO
3aKpbIT YepHOI Gymaroli IM60 TOHKOM XECTbH, YTOObI MCKOUNTL BAMSIHWE CBETOBbIX Nlyyeit. A
FMPOCKOMN MEHSET Bec.

N BCe-TaKN HYXXEH OblN1 PELUNTENbHbIV 3KCMEPUMEHT AN CKENTUKOB. VI3BECTHO, YTO Mbl
BUAUM 3BE3Abl HE TaMm, [f[e OHW HaxOAATCA B HacTosllee BPems, a Tam, FAe HaxOAWUCh
MUIMOHBI UM MANSIMAPAb! NET Ha3ak — B 3aBUCUMOCTM OT TOr0, CKO/MIbKO BpeMeHU TpebyeTcs
CBETY, YTOObl AONTWM O Hawel nnaHeTbl. C camyM e BPEMEHEM BCE MPOUCXOAUT MHaue,
MOCKO/IbKY OHO He pacnpocTpaHsieTcs no BceneHHOM, KakK CBET, a MNPUCYTCTBYET B HeW
MOCTOSIHHO, TO €ro B3aMMOAENCTBME C NpOLIeCCaMM M MaTepuasibHbIMU TenaMu NPONCXOAUT
MrHOBEHHO. [poLye roBops, MCMosb3ys CBOWCTBO BPEMEHW, MOXHO MOMyYaTb WUH(OpMAaLUIO
MIFHOBEHHO M3 NH060M TOUKM BceneHHol. Mnu nepepath ee B OOYH0 TOUKY. ECAM BbIUMCANUTD,
e B AaHHbI MOMEHT HaxOAMTCs 3Be3/a U HAaBECTW Ha 3TOT «HUCTbIN» Y4acTOK Heba Teseckor,
TO C M3MEHEHMEeM Beca rMpoCKoMa runoTesa 6ydeT AokasaHa. W uto xe? VIMEHHO Tak 6bino
ornpeaeneHo UCTUHHOE MECTOMO/IOXKEHWE 3Be34bl [POLMOH, MOATBEPXAEHHOE 3aTEM pacyeTamu.

NTaK, Bpems no runotese KosbipeBa — rnaBHas ABuXyLlas cuna. Ho Beflb M3BECTHO, UTO
eIMHCTBEHHOE, B YeM HayKa He 3HaeT HeflocTaTKa, TaK 3TO B rMrnoTesax, Ha BCe C/lydan XUIHMU.
N paxe B cambIx cymacwlegwmx... Kopoue rosops, oT Kosbipea TpeboBanm goKazaTensCcTs. B
MomncKax Ux oH 06paTui BHNUMaHMEe Ha [BOMHbIE 3Be3/pbl.

UTo 3TO TakKoe, M3BECTHO CO LUKO/IbHOW CKambW: ABe 3Be3[bl, BpallatoLnecs BOKPYT
06LLero LeHTpa Macchl, MpUyeM, Kak npasuo, 3Be3fbl pasHble: eciiv 0fHa, CKaXXEM, KpPacHbIi
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TUraHT, To gpyras — 6enbiii KapinkK. Ho BOT Yero HeT B LUKO/IbHOM Y4ebHMKe: Masias 3Be3ja B
4EM-TO HEeMoXoXa Ha CBOMX «OAMHOKUX» Konsier. CKaxxeM, 6efblii KapnK yTpaumBaeT Kakme-To
creynguryeckre XapakTepucTMKn 3Be3f CBOEro Tuna, Npuobpetas B3aMeH HEKOTOPble YepThbl
KpacHOro ruraHra.

370 [0Ka3bIBAET TONLKO OAHO, paccypan Kosbipes: 60/bluast 3Be3/a BO3AENCTBYET Ha
Maslyto, Haflensas ee cBoMMM cBoMcTBaMM. Ho Kak fgeicTByeT? C NOMOLLbIO rpasutauumn? Her.
PaccTosHVA MeXay 3Be3fjamMu OrpoMHbl, rpaBuMTaumsa 3aecb He cpabotaeT. 1 nepebpas Bce
MbIC/IMMble BapuaHTbl, KO3blpeB OCTaHOBW/ICA HAa eAMHCTBEHHO BO3MOXHOM (haKkTope —
BPEMEHWN.

[a, 60nblIas 38e34a BO3AEACTBYET Ha Mayt0 Yepe3 BPeMsi — ABMXYLLYO cuiy. Ho Kak
3TO fAoKasaTb? A BOT Kak. Mofo6HO ABOMHbIM 3Be3gaM, 3emnsi ¢ JIYHON TOXe COCTaBnstoT
[BONHYIO cuctemy. M 3emns fo/mKHa BO3LeicTBOBaTbL Ha JIyHY, nepefaBast el CBOMCTBa, KakmXx
y JlyHbl HEeT. HeT, Hanpumep, Y J1yHbl XWN3HW, OHa MepTBa. 3aTo 3emns BCcS OYpUT Nof TOHKOW
MOBEPXHOCTHOM MNEHKOW. 3HaYMT, Yepe3 Bpems 3eMs JO/MKHA BLOXHYTb B JIYHY XXM3Hb. Tak
BOT M BO3HMK/A IMNOTe3a 0 JIYHHOM BY/IKaHU3Me, 6/1ecTsLLe BNOC/eACTBUN NOATBEPAMBLLAACS.

Ho, ecnn BblgeneHne BpeMeHs MPOUCXOAUT TOMbKO NPU  «HEOpPraHM30BaHHbIX»,
HEYCTOABLLMXCSH, «KMUBbIX» COCTOAHUAX MaTePUN, TO HE 3HAYUT NN 3TO, YTO Camo BPems HECeT B
cebe opraHuaytoLLee Hayano? W ecnm XnsHb — 3TO CBOMCTBO OpraHn3oBaHHOM MaTepuH (byaem
HafeATbCA, YTO XOTb B 3TOM K/1aCCUK He OLUMOCH), TO He y4yacTBYeT /i BpeMs B CO3[aHUU U
NOAMEPXKaHUMN >XMU3HW BO BceneHHoON? He £ABNsSeTCA M OHO WMMEHHO TOM Cy6CTaHLWEN,
«BAOXHYBLUEW» XXW3Hb B HEOPraHW30BaHHYKD MaTepuio, TeM Haya/loM, KOTOpOe paHblue
HasblBa/I1 TBOPLLOM 1 [/19 KOTOPOr0 Y COBPEMEHHbIX YHYeHbIX BOOGLLE HET Ha3BaHWA?

BoT Kakve BONpOCbl BO3HMKa/IM MOC/e OMbITOB JOKTOPa (IU3NKO-MaTeMaTUYeCKUX Hayk
npoeccopa Hukonas AnekcaHaposnya Ko3bipesa. Ho 6bin1 eLLe NOCNeAHNIA 3KCNEPUMEHT — TOT
CaMblii, KOTOPBbIV A He BUAEN 1 0 KOTOPOM MHE paccKasaiv 04YeBUALbI.

MoXkanyi, TONbKO YYeHbIA C TaKUM HETPAAMLMOHHBIM MblLLNeHneM, Kak Ko3blpes, Mor
npuaymaTb ero ugeto. CHauana OH HaBen TeeCKOMN C 3aKPbITbIM KPbILKON OOBLEKTUBOM Ha
BUAUMYIO 3Be3ay. W rupockon nokasan: WAeT MOoTOK BpeMeHW. ITO 6Obl10 60see, 4vem
YOMBUTENIbHO: Befb 3Be3fbl B 3TOM MeCTe Y)Xe He Obl10 — OHa [aBHO MepeMecTu/iach B ApYyryto
TOUYKy KocMmoca. Torga KosbipeB HaBen Tefieckon Tyfa, rfe 3Be3fa Haxogunacb B AaHHblIN
MOMEHT, Kak [enan B NpefblayLlinx onbiTax. ECTEeCTBEHHO, MMPOCKON TakXXe Mokasas MoToK
BpemMeHW. HakoHeL, y4eHbli HaBe/l Tefeckon B Ty TOUKY, Kyfa, Mo pacyeTam, 3Be3fa npuaet
yepes MUNIMOHbI NeT. V1 onaTb rTMPOCKON MoKasan: MAeT BPeMms...

Tak 4To e, Bpems pasiMTo paBHOMEPHO MO BCEMY KOCMOCY? 3TO CTaBW/10 BCKO TEOPUIO
Kosbipesa nog yaap. U torga Hukonain AnekcaHapoBuy cenan noucTvHe reHUasbHbIA XO4;: OH
HaBes1 TeNecKomn B Takyk TOUKy Kocmoca, rae 3Be3f He Obl10o, HET U HUKOra He 6yaet. U u1o
Xe? MpocKon HU4Yero He nokasas. M3 3TOM TOUKM MOTOKA BPEMEHM He Obino. O yeM 310
roBopuT?

Bpems — He TOMbKO ABuxKyLas cuna BeeneHHo. OHO CBA3bIBAET BOELMHO MpOLLe/LLee,
HacTosLlee 1 byayllee. 3Ty 0YEBUAHYIO UCTMHY Ye/OBEYECTBO 3HA/I0 C TeX Mop, Kak Hayano
MbIC/IMTb. HO Kak cBsi3biBaeT? COBCEM He TaK, KaK CUMTalT Y4eHble, CKOBAHHbIE YXECTKUMMU
pamKamu MaTepuasiMcTnyeckoin dunocoun. MpoLunoe He yxoauT 6e3B03BpaTHO. W byayliiee He
CKpbIBaeTCA 3a TYMaHHOI AbIMKOW rpsagyLiero. OHO COCYLLEeCTBYIOT BO BPEMEHU O4HOBPEMEHHO
(Npowy npoLWeHnss 3a HeBONbHbIA Kanambyp). VIHbIMK CcnioBaMW, UCTOPWUSA  MOCTOSIHHO
MOBTOPSETCH, HAHN3bIBAA OLHU W T€ XKe COObITUA HA KBaHTbI BPEMEHM.

Haw BYepalluHWUiA feHb CTAHOBUTCS AHEM CErOAHALIHUM AN TeX, KTO MAET 3a HaMu — a
3TO Mbl C BaMK, TO/IbKO OTCTaKOLLME Ha CYTKM, Ha Yac, Ha MUHYTY. M Hall CeroAHsALWHWIA feHb —
3TO [eHb BYepallHWin TeX, KTO OMepexaeT Hac Ha Te )Ke CYTKMW, 4yac, MUHYTY. HekoTopble
yUyeHble, a TaKxe nucaTen-paHTacTbl OMNepupyroT MOHATUAMU Mapaifie/lbHbIX  MWUPOB,
MyTELIeCTBYA MO KOTOPbIM (EC/IN Obl 3TO 6bII0 BO3MOXHO) MOXXHO BCTPETUTL CaMoro ce6s v B
npownom, u B 6yaywem, NPUCyTCTBOBaTb Ha COBCTBEHHOM POXXAEHUW W NPOAUTL Ce3y Ha
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CBOMX K€ MOXOPOHaXx.

LLIyTKa, ckaxkute, (paHTacTMKa? [la HeT, BMOSIHE Cepbe3HO. JKcrepuMeHTbl Ko3sbipesa
[0Kas3bIBaKOT, YTO MyTELeCTBUA BO BPEMEHW BO3MOXHbl. BO BCAKOM Cryyae, TEOPETUYECKM
BO3MOXHbI, MOCKO/SIbKY W MpoLwioe uU Oygyllee, NOBTOPSD, COCYLLECTBYHOT OAHOBPEMEHHO.
[okasaTtenbctBa? Moxanyicra. B3saTb x0T 6bl NpeAcKasaHns 6yayLero.

Hoctpagamyc... Vima aToro ¢paHLy3CcKoro cpeHeBeKOBOro acTposiora U Bpaya 0BesiHO
nereHfom. W 3acny>xeHHo: HanvcaHHble UM B 1555 rogy npeAckasaHus Ha TbICAUM NET BRepes —
[0 CaMOro KOHLa CBeTa — yAMBUTE/IbHENLLNM 06pa3om cObiBatoTCs. B camom gene, MOXHO N
00OBACHUTL CNy4aiiHbIMW COBMAAEHNAMU MNpefcKasaHHOe rpsaylee noseneHne Metpal B
Poccun, oTKpbITUe AMepuKK 1 obpasoBaHne CoeanHeHHbIX LLITaToB, youiicTBo MNaBna 1 KasHb
Kapna |, nosiBneHne Ha uctopmnyeckoli apeHe HaroneoHa n JleHnHa. OKTA6PbCKMIA NepeBopoT B
Poccun, Korga oH faxke Mecsl, ykasa...

MHoro yero Bugen Hoctpagamyc B TYMaHHOR fbIMKe rpagyLuero. A 3HaumT, 6bin Kak-To
C 3Tum rpagywimm cBasaH. [fla u Tonbko v HocTpagamyc? A MHOXECTBO Apyrux
npeackasatenein — 6GOMbLIMX M He OYeHb, W3BECTHEMLWMX W He3aMeTHbIX B MWCTOpUM —
npegpekanu nogam cyaboy. N oueHb 4acTo NpaBusibHO Npeapekau.

Bbixogut, 6yayliee Kak-TO CBA3aHO C Hamu, NOCbINaeT HaM MH(OpMaLmio, KOTopyto
HEKOTOpble /04N C HeOObIYHbIMM CMOCOBGHOCTAMU YMEKT YynaBnmBaTb? A MOCKO/MbKY Takas
MH(opMaums ecTb, 3HauMT Oygyulee — cyuwectsyeT. Ceiyac, OLHOBPEMEHHO C Hamu.
CyLLecTBYyeT TakXe 1 MpoLuioe, B KOTOPOE MOXHO nonactb. Kak? Ha 3TOT BOMpoC noka oTeeTa
HeT. Ho Hagexay [aeT BCA UCTOPWUA YeNoBeYeCTBa, KOTopas Nnokasasia: pa3 BOMpOoC MOCTaBfIeH,
TO paHO WM MO34HO OTBET Ha Hero 06s3aTeNbHO HaNAYT.

NcTouHUK: NHxXeHepHas raseta. Ne 76, nons 1991 r.
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AnekcaHap KapaBaiiknH
STAMbI PA3BUTUA COBPEMEHHOW TEOPUWN MH®OPMALINI

K MOMeHTY BO3HWKHOBEHMS TEPMOAMHAMUKM KaK HayKu (OKO/IO ABYXCOT /IeT Ha3af) B
€CTeCTBO3HaHWM TOCMOACTBOBa/la MexaHuka HblOTOHa, MexaHuWKa 06paTMMOro BpEMEHMU,
MexXaHMKa «OfHaXAbl CO3[4aHHOro» HepasBMBaroLlerocd wmupa. [axe >xueaa npupoga
TpakToBa/laCb HEM3MEHHON N HEenoABWXKHON B CBOEM Pa3BUTMU. OCHOBOMOJIOXKHUK Hay4YHOM
6uonoruu, aBTop Knaccugukaumy sngos Kapn JIHHel npeacTtasnsi 61Monornyeckme BUabl Kak
CO3[aHHble OHOBPEMEHHO 1 He nMetoLme pa3BuTUs. MNMoHATE BPEMEHM B TOM eCTECTBO3HaHUN
He CyLLLeCTBOBAJIO.

®paHuy3cknin yyeHbli Cagn KapHo B 1824 r. ony6vKoBas HeGO0/bLLYHO GpOLLOpY MOoj
Ha3BaHWeM «PasMbIlLNIeHNst O ABVKYLLEW Cune OrHA M O MallMHax, CMOCO6HbIX pas3BUTb 3Ty
cUny». ATV pasMbILLIEHNS U MOPOANAN TEPMOAMHAMUKY. Kak 3T0 4acTo 6biBaeT, COBPEMEHHUKM
He OLUEHWIM LO/MKHbIM 00pa3oM 3TOT TPYA, Ha MPOTSHKEHUW Lenoro psaga net pabora KapHo
OCTaBa/laCcb «HEeBOCTPebOBaHHOM». JInwb B 1834 r. Apyroin (paHLy3CKUA UMK U UHXeHeP
BeHya [Monb KnaiinepoH o06paTun BHWMaHWe Ha 3TOT TPY4 W NPUBEN ero W3NOXKeHWe K
COBPEMEHHOW MaTeMaTU4ecKoi  (hopMme. Bnarogaps HesaBUCUMbIM  Apyr OT [pyra
MccnefoBaHMsIM HECKOMbKMX Y4eHbIX: Bpada Pobepta Maliepa (1840 r.), ectecTBOMCNbITATENS
"epmaHa Menbmronbua (1847 r.) n gmsmka Mxeinmca Ixoynsa (1843 r.) — 6bIn eLe pa3 (nocne
KapHo) ctopmynmpoBaH 3aKOH COXpaHeHus U MpeBpalleHus 3HEpPruyv WM NepBOe Hayasio
TepMoAMHaMuKK. locne MOBTOPHOrO M3AaHus Y)Ke YNOMsHyToW pa6oTbl KapHo B 1878 T.
BbISCHMNOCb, YTO 3TOT BbILAIOLWMIACA YYEHbIN HABNAETCH MEpPBOOTKPbIBATENIEM HE TOJ/bKO
MepBoro, HO 1 BTOPOro Hayasa COBPEMEHHOM TEPMOAMHAMUKKN. HEeCKOMbKO Mo3[Hee K nepsbiM
ABYM HauasaM «NpuUcoeinHNNOCH» TPeTbe — Teopema HepHcTa.

[MoHATME 3HTPONMM BO3HMKNO Bnarogaps ycunusam Pygonbga Knaysunyca (1865 r.), ewe
He PacKpbITOE U He MOHATOe B CBOEM BE/MYMM, MO 06pa3HOMY BblpaxeHuto ®. Basbaa, Kak
«TeHb Uapuubl Mupa» — 3Heprun. OHWM K3 6e3YCNOBHbIX [LOCTUXKEHWUI MepBOro 3rana
pa3BMTUA TePMOLMHAMUKMN ABWUIOCH NPUCYTCTBME BO BTOPOM Hauyasie BPEMEHU HEeobpaTvMOro
BO3pacTaHMsi  3HTPOMMU B CaMOMPOM3BO/IbHLIX  npoueccax. OpfHako B OCTa/IbHOM
TepMoAMHaMMKa (haKTUYeCKM sABNANacb TEPMOCTaTUKOM — Hayko O paBHOBECUAX W
PaBHOBECHbIX MpoLeccax. 3aBepLun/CA >Ke MepBblid 3Tan «4afeko WAyWUMU» BbIBOLAMU
TomnCcoHa 0 «TEN0BO CMEPTU MMPa» Kak 0 HEU36EXKHOM pe3y/bTaTe ero pasBuUTUs.

OTKpbITWe [dapBuHa B 6MON0OrMK ONpeaenno BTOPO 3Tan pasBUTUS TePMOAMHAMUKN,
KOTOpbIN cnefyeT Ha3BaTb 3BOJIOLMOHHON (hM3MKOW. B ee OCHOBE NIEXMUT BEPOSATHOCTHAA
TpaKTOBKa 3HTPONUK, faHHas bonbLMaHOM 1 BblpaKeHHas ero Benunkoii hopmynoii:

S=KInP 1)
roe S — aHTponus,
K — noctoaHHaa bonbumaHa;
P — TaK Ha3blBaeMbli1 CTaTUCTUYECKMNI BEC COCTOAHUSA CUCTEMbI (O KOTOPOM Mbl Byaem
roBOpWTbL NOAPOOHEE fanee).

SHTPONKWSA BbIpaXaeTCca vepes I0rapupmM CTaTUCTUYECKOro Beca COCTOAHUA CUCTEMbI, a
BEPOSATHOCTb COCTOSHWUSA 3KCMOHEHLMaIbHO PacTeT C POCTOM 3HTpONuW. Bo3pactaHune aHTponuu
B HeoOpaTUMbIX MpoLieccax 03Ha4YaeT BO3pacTaHue BEPOSATHOCTU COCTOSHUA. HeynopsigoueHHoe
COCTOSiHME 60/1Iee BEpOATHO, Yem YMopsfoYeHHOe. ITWU BbIBOAbI O3HAMEHOBA/IM HAY4YHYHO
pesontoymto! Ho ouepeaHoe (B KOTOpbI pa3!) HenpusHaHWE COBPEMEHHMKaMM €ero paboT
CbIrpano CBOK po/b B camoybuiicTee bonbumaHa B 1906 r.

Bnarogaps ycunmsam bonbumMaHa n 'n66ca, aHTponus obpena «CBOE BeMUME» — OHA
nepectana 6bITb Mepoi 06ecLeHMBaHNA SHEPTM U CTana Mepoi ynopsaouyeHHOCTW CUCTEMBI,
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00BEKTUBHON XapakTepUCTUKOW MPUHLMNWANBHOIO HeaocTaTKa MHGopMauuy O CUCTEMe.
3HauyeHme IHTPONUM Kak OLHOM U3 CaMbIX NaBHbIX PU3NUECKNX XapaKTEPUCTUK NIHOObLIX CUCTEM
pe3ko BO3pocno. Ha atoin 6a3e Tpygamm OH3arepa, MpuroxuHa u gp. obina co3gaHa MHenHas
TepMOAMHaMKKa, KoTopas 06patuiach K U3yYeHUO OTKPbITbIX HEPABHOBECHLIX CUCTEM. B aToi
HayKe 3aBMCMMOCTb OT BPeMeHU Nprobpena KONMYeCTBEHHBIV CMbIc/. OHa He OrpaHMYMBaeTCs
MPOCTOM KOHCTaTauMelr camoro (pakta BO3pacTaHUSi SHTPOMMM B HEOOpaTUMbIX MNpoLeccax, a
BbIUMC/IET CKOPOCTb 3TOM0 BO3PACTaHWA — MPOU3BOAHYIO MPOAYKLUMUM 3HTPOMUU MO BPEMEHMU,
Ha3blBaeMyo (hyHKUMel auccunauyun. ChopmynmpoBanacb HoBas 06/1acTb IM3UMKN — r3nKa
ancevnaTtnBHbiX cuctem (MpUroXnH), cuHepreTka (XakeH).

Hauano TpeTbero artana pa3BUTUS COBPEMEHHON TEPMOAMHAMUKM, MO HaeMy MHEHWIO,
CBS3aHO C BO3HWKHOBEHVEM TEOpWUM WH(OPMaLUK, NIOTUYECKUM MPOLO/MKEHVEM KOTOPOM
asunacb Teopus H.A. KosbipeBa. 3TO Hayka cerogHsAwHero AHA. OCTaHOBUMMCA Ha HeM
noLpo6Hee.

O6bpatnmcst BHOBb K uctopumn. B 40-e rogbl XX Beka BO3HWK/IA HOBasi Hayka —
KnbepHeTvka. Ee OCHOBOMONOXHWK HobepT BuHep Ha3Ban CBOK (CTaBLUYH) K1aCCUYECKOM)
KHUTY «KnbepHeTuKa Mnn yrnpaeneHe 1 CBS3b B XXMBOTHOM W MalumHe». OCHOBHble 3aauu,
peLlaeMble 3TON HayKOW, MOXHO CChOpMYNNMPOBaThb CeAYHOLMM 06pa3oM: BbISICHEHWE MPUPOLbI
cnocoboB peanu3aumm TEOPUN UHHOPMALMN N HAXOXAEHME YCOBUA ONTUMaNbHON nepeaayn
NH opMaLuu.

Kak 370 HM yAMBUTENbHO, CYLLECTBYET MpsMas CBA3b MeXay TepMOLUHAMUKOW W
Teopueli UHGopMaLMn. ITO YTBEPXKAEHWE CTaHOBUTCA MOHATHLIM, €C/M NpoaHaIM3MpoBaThb
OCHOBHOE YypaBHEHWe Teopuyu WH(opMaLMK, KOTOPOe YCTaHaB/MBaeT JIorapuMUYECKyHo
3aBMCUMOCTb MEXAY KOMMYECTBOM MHGOpPMaLMmM | 1 4Mcnom paBHOBEPOSATHBIX COObITUI P, 13
KOTOPOro Npoun3BoAnTCA BblGOP:

| =log, P, 2

B Teopun MH(OpMaLMm OCHOBaHWE forapugma NpUHUMaeTCA paBHbIM ABYM. i TOro
4TOObI MOHATL CMbIC/ 3TOMO BbIPaXXEHWS, NPUBEAEM NPUMEP.

Bpocum MOHeTy. BbinafeHne repba van pewuky o3HayaeT COO0OLLEeHWE OMnpeseneHHOro
KONMyecTBa MH(opMaLumn o pesynbrare faHHOro 6pocaHus. O4YeBMAHO, YTO B [l@HHOM Cryyae
4MCNO PaBHOBEPOSATHBLIX COOLITWIA PaBHO 2, a MoNy4yaeMoe Npy 3TOM KOMMYEeCTBO MHGOPMAaLLMm
— 1L

log 2 =1 6ur.
NH(opmaumsa BbluncnseTca B butax — B ABONYHBIX efuHuuax (binaru digits).

Peannsayms MeHee BEpPOATHOIO COObITUA faeT 60/blle WMHGOpPMaLMU  peLenTOpHOM
cucTemMe, 3TO HeroCpPeACTBEHHO C/eAyeT W3 [LAaHHOrO BblpaXeHWs. WHbIMU CnoBamu, Yem
6o/iblUe HEOMpeaeneHHOCTU A0 MONYYeHUs COOOLLEHUA O COObITUM, TeM GOJbLUE KOMMYECTBO
NH(opMaLUM Npu nonyyeHun coobuleHmsa. OfHAKO BblpaXkeHWe (2) cnpasef/iMBO NULb Mpy
Ha/IMYMN  PaBHOBEPOATHLIX COOLITWUIA. YpaBHEHMe Teopun MWHGOPMaLuK, YyuuTbliBatoLLee
Pa3HOBEPOATHOCTHbIE CObLITUA, — thopmysa LLIeHHOHa:

I :—ZB_A:PIogPi 3)

raoe M — HeKOTopoe KOHEYHOe 3HaueHre BEPOSITHOCTEN; | — COObITHE.

dTa BeMuMHA [JaneKo He CAyyaHO Oblna Ha3BaHa aBTOPOM WHGOPMAaLVOHHOM
SHTpOnuei.

Mpyv  MCNONb30BaHMM  3TOM  (POPMYNbl  CYLIECTBYET BO3MOXHOCTb  OMNPEeAenvThb
BEPOSTHOCTb NOSAB/EHNS 6YKBbI B JaHHOM TeKcTe. 115l pyCCKOSI3bIYHOMO BapnaHTa OHa paBHa / =
4,35 61T. M3 NpeAcTaBNEHHOrO BbilLE BbIPaXXEHWSI HEMOCPEACTBEHHO CneayeT O6LLMIA BbIBOA O
TOM, 4YTO MaTEMATUYECKOE BbIP@KEHWE [ONS 3HTPOMUM TOXAECTBEHHO BbIPAKEHUIO ANs
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VH(opMaL MM, B3ATOMY C 00paTHbIM 3HAKOM. YBeNMYeHVWe WH(opMaLmy 3KBMUBAIEHTHO
COKPALLEHNO 3HTPOMUW. 3TO OAMH M3 OCHOBHbIX 3aKOHOB Mupo3gaHua! 3a nepegadvy
VH(OopMaL N MPUXOANUTCA NNATUTb MOBLILIEHWEM 3HTPOMNWUK, NPU 3TOM CUCTEMA, NOMYy4YMBLLAS
MH(OPMaLMI0, aBTOMATUYECKN YMEHbLUAET CBOK) «COBCTBEHHYHO» 3HTPOMUIO. Mbl BUAWUM, YTO
MH(OopMauMs UMeeT BrOMHE OMpeAeneHHbI TePMOLUHAMUYECKUIA CMbIC/, ONpefesieHHbIM
06pa3om CBA3aHHbIM C NOHATUEM SHTPOMUN.

Takum  06pasom, HeoOXOAMMO MOABECTM WTOr, 4TO MOHATUE  WH(opMaLun
XapaKTepu3yeTcs ABYMS MOMOXKEHUAMMN:

1. vH(opMaums 03Ha4YaeT BbIGOP HEKMX CUTYyauuid U3 60bLIOIO YMc/a paBHOBEPOATHBIX
VNN HepaBHO BEPOSITHLIX BO3MOXHOCTENR;

2. NH(hopMaLmel cnegyeT cuATaTh NMLLb Takol BblIGOP, KOTOPbLIA MOXHO BOCNPUHATbL Y
3aNOMHWUTb.

CnepoBate/ibHO, Ha MOBECTKY [HSA BCTaeT BOMPOC O MOMYYEHUW WH(opmMauuun, ee
BOCMPUATMK, UK pelenuun. na peuenumum nHpopmauum Heobxoamm onpesenieHHbIA YpoBeHb
BOCMPUATUSA, OMpefeneHHas eMKOCTb, CMOCOOHOCTb BOCMPUHUMATL COOOLLEHNE, YTO ABNSETCA
Heo6XOAMMbIM, HO [a/lek0 HeAOoCTaTOYHbIM YCNOBMEM BOCMpUATMSA. B nonb3y AaHHOro
YTBEPXAEHNA FOBOPUT BEChb HALLI MOBCELHEBHbIN OMbIT.

JlO0CTaTOUYHbIM  YCNOBMEM SABMSIETCH Ha/IMuMe HEKOTOPOA Lenu, HO ee  Haamyue
onpesensieT U HeyCcTOMYMBOCTb — AOCTUDKEHME LieNIn eCcTb MePEXoL U3 MeHee YCTOWYMBOrO B
6onee ycTouMBOE COCTOSIHME. OueHb BaKHLIM SBASETCA M TO, UYTO MNPOLECC peLenumm
MH(OpMaLMN OKa3blBaeTC BO3MOXHBLIM /IMLLb 6/1arofaps OTTOKY SHTPONUM W3 peLenTOpHOiA
(BOCMpPUHUMALOLLIEN) CUCTEMBI.

Llenoyka faHHbIX NOMOXKEHWIA HapsLy C MOHATUEM LLeHHOCTU MH(OpPMaLum, 0 KOTOPOWA
Mbl 6yIeM FOBOPUTb HUXKE, ABNAETCA TeM 6a3MCOM, Ha KOTOPOM Nexxnt ydeHne H.A. Kosbipesa.

B cootBeTcTBMM C yueHuem KosbipeBa Bpems 06/1a4aeT (PU3MYECKMMU CBOMCTBaMU,
Gnarogapsa KOTOpbIM MH(opMauus OT MAYLWero mnpouecca, CBS3aHHOMO C  WU3MEHEHWEM
OpPraHM30BaHHOCTW [aHHOW CUCTEMbI, YHOCUTCA BpeMeHeM W CnocobHa O6bITb BOCMPUHATA
[PYron — CUCTEMOW, NPOSBMAIOWENACA B afeKBaTHOM W3MEHEHWUM 3SHTPOMUM PELEenTOPHOIA
cuctembl. [pouecchl, BbI3blBalOLME POCT 3HTPOMUU CUCTEMbI, W3/Yy4aldT WHHOPMaLMIO,
MCNONb3ys B KayecTBe HOCUTENs BpeMs. Mpu 3TOM y HaxogdLleroca B6am3n JaHHOro npowecca
BELLECTBA, BbINO/HAKOWErO pPO/b  PELEnTOPHOM CUCTEMbl, YMEHbLUAeTCAd 3HTponus —
YMOpsA0YMBAETCA ero CTPYKTYpHas opraHusaums. Mpouecchl, XapakTepusytowmecs o6paTHbIM
3PDHEKTOM YMEHbLUEHUS SHTPOMUMN «TEPeAatoLLeit» CUCTEMBI, NMPUBOAAT K MPOTUBOMOOKHbIM
pesynbTataMm peLenToOpHO cucTembl. B CBOKWO ouyepefp, CTeneHb akTUBHOCTU BPEMEHM
onpesensieT ero MA0THOCTb. «[lelicTBME MMIOTHOCTU BPEMEHW MPOTUBOAENCTBYET O0ObIYHOMY
X0[y COObITUI».

YueHne  KosblpeBa  060CHOBaNO  CYLECTBOBaHME  MPUHUMNWANLHO  HOBOIO
HE3/IEKTPOMArHMTHOIO KaHasia nepefayn MHGopMaunn, Halnmyme KOTOPOro HerocpefCTBEHHO
BbITEKAET M3 TEOPUM WHGOopMauMK, a ero ob6Hapy>XeHue (peuenums) HEBO3MOXHO 6e3
paccMOTpPeHMs BOMPOCa O LIeHHOCTU [aHHOIo MH(OPMALMOHHOIO MOTOKa, NPeA/I0XEHHOro s
[aHHOW peuenTopHOW (MHAMKaTOPHOIA) CUCTEMBI.

Bonpoc 0 LUEHHOCTM WH(OpPMaLUN WCCNefOBa/ICA PALOM OTEYECTBEHHBIX YYEHbIX
coBeTckoro nepuoga — M.M. boHrapgom, P.J1. CtpatoHoBuuyeM, A.A. XapkeBuyem. Tak, B
3aCNyXXmMBatoLLeil 0co60ro BHUMaHWS KHWre BoHrapga, CTeneHb MOMEe3HOCTU  COOOBLLEHMS
LLEHHOCTU MH(OpPMaLMM) CBA3LIBAETCA C YBE/IMYEHUEM BEPOATHOCTU LOCTUXKEHWUS HEKOTOPOM
Lenu nocne nonyyeHns coobLlleHns. MOXXHO npecTaBuUTb LEHHOCTb WHGopmauun V, no

BoHrapay, hopmynoii:
V= |og(F%,) (4)

roe P v P° — BepoATHOCTU AOCTUXKEHUS HEKOTOPOW Lennm A0 WM nocne nosyyeHus
NH(opMaLuK.
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OueBMAHO, YTO LIEHHOCTb MH(opMauuM (YHKLMOHANBHO CBs3aHa C ee peLienuyei.
BbIsiCHEHVEe BOMPOCA O LIEHHOCTU MHAOPMALMX BO3MOXHO NIULLbL MOC/E PELIeHNst HEKOTOPbIX
MocneacTBMiA ee BOCMPUSTUS PeLenTopoM. VIHbIMK CloBamMK, LiEHHOCTb AaHHOW MHGopMalmu
MPOSIBNSIETCA B pe3ynbTaTax PeLenuuu, To ecTb OHa HenocpeACTBEHHO CBSi3aHa C «YPOBHEM

peLenummn».
Bosepawasace kK hopmyrne (4), He06X0ANMO OTMETUTb, YTO LIEHHOCTb MHGopmaummn V
MOXeT OblTb W OTpUUaTeNlbHOM — [e3uH(opMaLMeid, ecnn MonyvaeMas peLenTopom

NHOPMaLMS COLEPXXUT NTOXKHbIE CBELEHNS, OTAANIAIOLLME JOCTVKEHWNE HEKOTOPOM LIeNN.

OfHako OCHOBOMOMAraloWMii NPUHLMN, Ha KOTOpoM 6a3upyeTcs yyeHue KosbipeBa, O
TOM, YTO N1t06as HeaNeKTpoMarHuTHas nHhopmaums (M3nydeHve BpeMeHu no Kosbipey) Beerga
NPUBOAUT K  afeKBaTHOMY  COKpaleHWI0, OTTOKY 3HTPONMM M3 BOCMPUHMMAIOLLEN
(peL,enTopHOI) CUCTEMbI, OKa3asics OWMB60YHbIM! Kak nokasain aKCnepuMeHTbI, 3TOT NMPUHLMN
BbIMO/IHAETCA He BCerga. VIMeroTcs cuTyaumm, Korja noToK He3NeKTPOMarHUTHON HGopMaLmm
NPUBOAUT K 06paTHOMY 3(PMEKTY — YBEMYEHUIO 3HTPONUM BeLLECTBa, MCMO/b3yeMOro B
KauyecTBe peuentopa. Kak npumep crefyeT npuBeCT (akT YBESIMYEHUA IHTPOMUM KyNbTypbl
KNETOK MOA4 B/IMSHWEM HE3NEKTPOMAarHUTHOrO  MH(OPMAaLMOHHOIO0 MOTOKA, BbI3BaHHOIO
MpOoLLeCCOM pacTBOpeHMs B Bofe Kpuctannos nuwesoi conm (NaCl). Kpome Toro, Kak nokasaim
[eTa/ibHble UCCNeA0BaHNS, MHTEHCUBHOCTb HE3NIEKTPOMArHUTHOIO MH(OPMAaLNOHHOIO MOTOKa,
BbI3BAHHOINO KOHKPETHbIM MPOLECCOM, He BCerga MpUBOAWUT K a[eKBaTHOMY W3MEHEHUIO
SHTPONUM NPUMEHABLLNXCA PeLLenTopHbIX cucTeM. CrefyeT caenatb 06LWMIA BbIBOL O TOM, YTO
peluaroLLee 3HaYeHNe B He3NIEKTPOMarHUTHOM MH(OPMALMOHHOM O6MEeHe UrpaeT ee LIeHHOCTb,
NMPUMEHNTENIBHO K K0 KOHKPETHOW PeLenTopHO cnucteme (BewwecTsy). MNoHATHE LEHHOCTH
MH(opMaLMn — OLHO M3 (hyHAAMEHTa/IbHbIX MOHATWIA Teopun MH(opMaLMn. VIMEHHO No3aToMy
OTKpbITOe KO3bIPEBbIM  «ABNEHME» ChefyeT paccMaTpueaTb B pamkax o6Lend Teopum
MH(opMaLmn, Kak oguH 13 BMLOB 0O6MeHa MH(OopMauMn B NPUPOLe — He3NeKTPOMarHUTHbIN
MH(OPMaLMOHHBIA KaHan. TpyaHO nepeoLeHnTb 3HadeHne paboT KosbipeBa Kak MpakTuyecKuX,
TaK 1 TEOPEeTMYECKUX, OHO OTPOMHO. lpexzae BCcero, cnefyeT OTMETUTb OMUCAHHYK MM CBA3b
SHTPONMM BewecTBa C OOHAapPYXXEHHbIM WM HE3/IeKTPOMarHUTHbIM ~ MH(OPMaLMOHHbIM
Bo3geicTBneM (MOTOKOM). Heo6XOAMMO  YTOYHUTb, YTO OO6HApPYXeHHbI  Ko3blpeBbiM
HE3/IeKTPOMAarHUTHbIA MHMOPMAaLMOHHBLIN 0O0MeH B MPUPOAe ABMSET COOON YeTBEpPTbIN 3Tan
pa3BUTMS  COBPEMEHHON TeOpuM MHA(OpMauuu. Takum 06pa3om, MOHATME  LeHHOCTU
MH(opMauMn (B TOM 4MCNe U LEHHOCTb HE3NeKTPOMAarHUTHOM MH(opMaummn) ABnseTcs
HeZOCTaloLMM 3BEHOM B CTPOrOi TEOPeTMYECKOM KoHuenuuu Teopuu KosblpeBa U urpaet
peLLaroLLyHO POJib B HE3NIEKTPOMArHMTHOM MH(OPMaLMOHHOM 06MEHE.

HeanekTpomarHuTHas KnbepHeTMKa sBuia COO0I NATbIA 3Tan pasBUTUS COBPEMEHHON
TEopuUM UMH(opMaunnu. HesneKTpoMarHUTHbIE WMH(OPMALMOHHbIE TMOTOKW, O00YC/OB/IEHHbIE
onpegeneHHbIMU  (PU3NYECKUMU,  BUOMOTMYECKUMU,  UHTENNIEKTYaNIbHbIMKU  NpoLeccamu,
MPUBOLAAT K afeKBaTHbIM M3MEHEHUSAM 3HTPOMUM PacCMaTpUBAEMbIX PeLEnTOPHbIX CUCTEM, B
COOTBETCTBMM C LIEHHOCTbIO NpesaraeMori HeaneKTPOMarHUTHON WH(opmMauun. B cBoro
oyepefb, NOAOOHbIE W3MEHEHWS 3HTPOMWU BeLLecTBa BCNELCTBME HE3NEKTPOMArHUTHOIO
MH(OPMAaLMOHHOIO BO3AEACTBUA MOTyT ObITb OOHAapPYXeHbl C WCMO/b30BAHWEM HEKOTOPbIX
pa3paboTaHHbIX TEXHOMOrMIA. Mofo6HAas KOHLENUWS, Ha NepBblid B3rNs4, Maio OT/IMYaeTcs OT
npeanoxxeHHou Ko3blpeBbIM «CXeMbl». OfHAKO OCHOBOMO/AratoLLyM ABNSETCA TO, YTO [aHHas
MH(OPMaLMOHHAsA KOHLEeNuUa nogpasyMeBaeT Hainume Takux (PyHAaMeHTalbHbIX KaTeropui,
KaK LeHHOCTb, YPOBEHb peuenLmun, KoImMyecTBo MHgopMaumi. Ha Haw B3rnsg, 3to npopbiB B
06LeM NOHVMaHUN HEe3NeKTPOMAarHUTHBIX MH(OPMALMOHHBIX B3aMMOLENCTBUI OKPY>KatOLLEro
Hac Mupa.

NcTtouHnk:  AnekcaHgp  KapasalikvH.  HekoTopble  BOMPOCbI  HE3NEKTPOMarHUTHOM
KnbepHetukun. M., Hayka. 2005. C. 7-15.



