ad



TEOPUA BCEINO



CTBEH

XOKVIHI'

TEOPUNA BCEIro

MpoucxoxpeHue u cyas6a BeeneHHow

caHKT-neTepoéypr

AMDOPA
2009



YK 524.8
BBK 22.68
X7

STEPHEN HAWKING

The Theory of Everything
The Origin and Fate of the Universe

Tlepesen ¢ anrmuiickoro Y. Y. Usasios

Hayunerii penakrop I, A. Byp6a

Hsdamenvcmeo evipaxcaem 6razodaprocme
numepamypromy azenmemsy Goumen & Smirnova
3a codeticmeue e npuobpemenuy npas

Original English language edition published
by Phoenix Books and Audio

Sawumy unmennexmyaronoti cobemeensocmu u npas
uadamenvexos epynnw. <Angopas
ocyiecmensem pudLUeckas KoMnanus
«¥cxoe u Illapmuepvis

®
Xokunr C.

Teopus Beero. Iponcxoxaenne u cymbba Beenenwoii / Ctupen

Xoxkunr ; [riep. ¢ anrst. U. VBasosa; mox pex. I. Byp6si]. — CII6. : AMdo-
pa. TH] Amcopa, 2009, —148 c. : Ao

ISBN 978-5-367-00991-0 (pyc.)
ISBN 1-59777-554-1 (anrs.)

ITa KHMIa OGBeMHIIA CeMb JIeKIuit BCEMHDHO 3HAMEHUTOIO YYEHOTO, NIOCBAIEH-
HbIX NPOHCXOX/IeHHIO BeesleHHoM 1 npesicTaBienusM o Heli — or Bobiioro BspeiBa 0
YEPHBIX JbIP K TEOPHH CTPYH. A IJIABHOE, TOMY, KaK CO3aTh Ha OCHOBE YaCTHBIX ¢u3uye-
CKHX TeOPHH BE/HKYI0 OGbEIMHEHHYI0 TEOPHIO BCEro,

X70

YIK 524.8
BBK 22.68

© Phoenix Books and Audio, 2008

© TlepeBon Ha pycckuit A3pik, odopMItenye,
H3/IaHNE Ha PYCCKOM A3BIKE,
3A0 TUJT «Amdopas, 2009

ISBN 978-5-367-00991-0 (pyc.)
ISBN 1-59777-554-1 (aura.)

BBEAEHHUE

B 310l cepuu JIEKIMIA S ITOIBITAIOCHh BKPATIIE 0OpHCOBaTh
uctopuio BeesleHHO#, Kakoii OHa HaM TpefCTaBseTcst, oT bomb-
moro B3peiBa 10 yepHbIX Abip. IlepBas €K1y CONEPXKUT KpaT-
KHii 0030p CyII[eCTBOBABIIMX B ITPOILITIOM IPEJICTaBIEHUH O CTPO-
eHHMM MHpa M PaccKa3 O TOM, KaK MbI ITPUIIA K COBPEMEHHOI
KapTuHe. Tak 4To 3Ty JIEKIMIO MOYKHO Ha3BaTh XPOHUKOM TeopHit
006 ucropyum BeestleHHOI.

Bropast siekuusi 00bsicCHHT, Kak Teopus rpasuTanyy Helo-
TOHa ¥ JDHHUITeiTHa MPUBEJM K 3aKJII0YeHNI0, 4TO BeenenHas
He MOJKeT GBITh CTALMOHAPHOI — TOJIBKO pacumpsiioniesicst, mbo
COKHMARoNIeficst. ITO, B CBOIO OYEPE/Ib, IIPETIOIIaraeT, YTO B KaKoe-
To BpeMs B unHtepsase ot 10 go 20 mupx set Tomy Hasaz Bee-
JieHHasi uMeJia 6eCKOHeYHY1o MmaoTHoCTh. To 6bi1 Boabnioit
B3pbiB, KOTOPBIH, ITO-BHAMMOMY, CTa/l <Ha4YaJI0M» CYIIeCTBOB2-
Husi BeesieHHOH.

B Tperneii IeKIuM st paccKaxy o YyepHBIX apipaXx. Onu ¢op-
MMPYIOTCSI, KOT/Ia MACCUBHAS 3B€3/ia Wi ke boJiee KpyIHoe
obpasoBanue CXIONMBIBAETCSI N0 AeHCTBHEM COOCTBEHHOTO THIO-
TeHus. B coorBercTBUY ¢ 0011€li TeOpHell OTHOCUTEIbHOCTH
JiiHTelHa CyOBEKTHI, MMEBILIHE TIIYIIOCTh YTOIMTD B YEPHYIO
JBIpy, OyayT norepsiibl HaBcerna. OHU yXe He CMOTYT OTTy/lla
BBIOpaThCsi. B CHHTYJISIPHOCTH Y€PHOi1 ABIPBI HCTOPHM TIPUXOMT
KoHell. Bripouem, 001i1asi TeOpysi OTHOCHTEIBHOCTH — 3TO TE€O-
pHs KJiaccudeckas, He Gepyluas B pacueT IMPHHIMII Heollpee-
JIEHHOCTH KBRHTOBOI1 MEXaHUKH.
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A KBaHTOBas MEXaHHKa, KaK 3 ITOKaXy B YeTBEPTOM JIEKIHH,
AOITyCKAeT YCKOJIb3aHNe IHEPIUH M3 YEPHBIX IbIP. YepHble JBIPEI
HE TAaK Y YEPHBI, KaK MX MaJIfOIOT.

B 1aT0M nekimu st IpUIoKy uaen KBaHTOBOH MEXaHMKH K
Bosbiiomy BaphiBy 1 BosunkHOBeHUIO BeesienHoii. 9o mojse-
JIET HaC K HJiee, YTO IPOCTPAHCTBO-BPEMS MOYKET ObITh KOHEYHBIM
IO NMPOTSKEHHOCTH, HO He MMETh IPAHWILIBL MJIHM Kpas. JTo ObUIo
Obl MTOX0XE Ha NIOBEPXHOCTH 3eMJIH, MMEIOLILYIO ellle 1Ba OITOJI-
HUTEJIbHBIX U3MepeHusL. B miecToii eximu st pactosikyio, kak 310
HOBOE ITPE/INTOJIOXKEHHE O TPAHUIAX CIIOCOGHO OGBSCHUTD pasu-
TeJIbHOE OTJIMYKE ITPOULIOTO OT GYAYIIEro P TOM, YTO 32KOHbI
(bU3HKM CHMMETPHUYHBI OTHOCHTE/THHO BPEMEHH.

Haxowuer, B ceibMoii steKivu 51 06paiych K HALIMM TTOITBIT-
KaM HallTH HEKYI0 OGBEMHEHHYIO TEOPHIO, OXBATHIBAONIYIO
KBaHTOBYI0 MEXaHHKY, TATOTEHHE H BCe OCTATbHBIE (PU3NYECKHe
B3anMoieicTBus. EcJiu 651 MBI IpeycIiem B 3T0M, TO CMOTIM GBI
noHsTh BeesrenHyto 1 Hamre MecTo B Heil.

IMMEPBAA JIEKIOINJ

IIPEACTABJIEHWA
O BCEJIEHHOU



Eme B 340 T. 710 H. 3. ApucToTens B counnennn «O Hebe»
cOpMyIMpPOBaJ B2 BECKHX JOBOJIA B NOJIb3Y TOTO, YTO 3eMJIs
cKOpee KpyTJiasi, Kak IIap, HedkeJIH TLI0CKas, Kak Tapeska. Bo-
MePBBIX, OH OCO3HAT, YTO JIyHHbIEe 3aTMEHHS1 BO3HUKAIOT M3-3a
npoxosxaenns 3emm mexay Commuiem 1 JIyHoi. Terb 3emiv Ha
JlyHe Bceraa Kpyrias, a mogo6Hoe BO3MOXKHO, TOBKO €C/i 3eM-
7151 MMeeT ceprueckyio dopmy. Byap Haira niaHeTa mioCKuM
[IVICKOM, TeHb ee ObL71a GBI BHITSHYTO#, /UTUTITHYECKOH, 32 HCKJTIO-
YeHHEM TexX CJIydaeB, Korjia B MOMeHT 3aTMenHs CostHile paciio-
JIaraeTcs MPsIMO HaJl LIEHTPOM JHCKA.

Bo-BTOpBIX, M3 OIBITA My TEIIECTBHUI PEBHKE IPEKH BBIHEC-
JIW, 9TO B I0’KHBIX cTpaHax IlonsipHas 3B€3/1a CTOMT HIDKE HaJ
TOPM3OHTOM, Y€M B TeX, YTO JiexaT Ominke K cepepy. W3 pasuuiisl
BHIMMBIX nonoxkeruii [Tossiproit 3e3zpt B I'petiu n Ervnre Apu-
CTOTEJIb JIaxKe BhIBEJI IIPHO/IMKEHHOE 3HAYEHNE OKPYKHOCTH 3eM-
i — okoiso 400 Teic. cragueB. MBI He 3HaeM TOYHO, YeMY paB-
HsJICS IpeBHerpedeckii cTaauil. Bo3aMoXKHO, OH COCTaBJIA OKOJIO
180 m. Tor/a onieHKa ApHCTOTENS IPUMEPHO BABOE NIPEBOCXOAUT
IPUHSTOE HbIHE 3HAYEHME.

Y IpeBHUX IPEKOB MMEJICS M TPETHit apryMeHT B TI07Ib3y 1Iapo-
obpasnocTn 3emim: moyemy Gl ewte HabmofaTenb Ha Gepery
CHAyYaja 3aMeyasl Hafl TOPH30HTOM ITapyc MPHOIMKAIONero-
s Kopabyis, a JIMIIb 3aT€M — €To KopIryc? ApHCTOTeIb IT0Tarall,
yto 3eMJis HenoaBykHa, a Cosnue, JIyHa, IaneTsl ¥ 3Be3/IbI
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ABHXYTCS BOKPYT Hee IT0 KPYToBbIM opbutaM. OH CYMTAI TAK,
TIOCKOJIBKY B CHITy MMCTHYECKUX coobpaskenuii ObLn y6exen,
4To 3em/s1 — uentp Beenennoii, a KpPYTOBOE IBKEHHE — CaMOe
COBEPIIIEHHOE.

B 1 B. 1. 3. ITTonemeii passyut 9t uaen B LENOCTHYIO KOCMO-
JIOT4€CKYI0 MOJIeJTh. 3eMJIsl PacTioNaTaiach B IEHTPe, OKPYKeH-
Hasi BOCEMBIO chepaMu, HeCyIUMH Ha cebe Jlyny, Connre, 3Be3-
ABL 1 IIITh M3BECTHBIX B TO BpeMst 1ianeT (Mepkypwii, Benepy,
Mapc, FOmurep u Catypw). Ilnanerst nepeMeIiaNitch IO MaJIbIM
OKPYXHOCTSM, 3aKPEIIEHHBIM Ha COOTBETCTBYIONINX cepax,
4TO TPeGOBAIOCH /151 OGBACHE NS MX BECHMA CIIOKHDIX HAGIIO-
JIa€MBIX JIBHzKeHMii 110 HeGocknony. Ha Bremmeii chepe pasme-
1aJMCh TaK Ha3bIBaEMble HETIO/ABIKHDIE 3Be3/IbI, KOTOPBIE BCET/A
OCTAIOTCA B OIHHAKOBOM IIOJIOXEHUH OTHOCHTEJIHHO JIPYT JIPYTa,
HO BCE BMECTE COBEPILAIOT KPYTOBOE IBHIKEHNE 10 Heby. UTo Jie-
JKHT 3a IpeJieNlaMH BHEIIHEil C(bephl, OCTaBaIOCh HESICHBIM, 9T
obmacts Beesenuoii He Gbina JOCTYTIHA /181 HabmoieHuit.

Mozens TlTonemest nospomnsina ¢ ROCTATOYHOH TOYHOCTBIO
NIPECKa3bIBaTh BUAMMBIE II0JI0KeHNs HebecHbIX Tet. Ho s
9TOTO NPHIUTIOCE /IONTYCTUTD, YTO JlyHa, iBHTasiCh 10 CBoeii Tpa-
€KTOpPHH, B OT/IEJIbHBIE MOMEHTHI MOAXOAUT K 3eMJIe BBoe G-
e, 4eM B JpyTHe. A 9TO 03HAYANIO, YTO Nepuoanyeckn JlyHa
ROMKHa Ka3aTkes Basoe G6osbure oObaHOTO0. IlTOMEMET 3HAT 06
9TOM HEIOCTaTKe, TEM He MEHee €ro MoJIeJIb ObUla MPHHSITA eC/I
He BCeMH, TO abCOMOTHBIM GospumHcTBOM. OHa GhLIa onobpeHa
XPHCTHAHCKOMH LIEPKOBBIO, KaK KapTHHA MHPA, COTTACYIOMAACS
co Cesennsiv Tncanyiem. Bosbimm TIPDEHMYILIECTBOM B IVIa3ax
60rOCTI0BOB GBLTIO TO, YTO 9T MOZIEJTH OCTABIILIA 3a npezieNaMu
cepbl HEMOBHKHBIX 3B€3]] IOCTATOYHO MeCTa VIS pasi ¥ aja.

Tem ne Menee B 1514 1. nombcxwit kanorux Hukooaii Komep-
HMK IPE/IIOHKHUT rOpaszio Goiee IPOCTYIO KOCMOJIOTHYECKYIO Teo-
puto. CHavana, onacasick 0GBMHEHMIT B epecH, OH obHapoxoBa
CBOIO MOJI€/Tb AHOHUMHO. OH CYHTAI, YTO B IIEHTPE PACIIOIAraeTCs
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menonsrkHoe CosHile, a 3eMyist M OCTa/IbHbIE [IaHEeTH! obpalia-
JOTCS BOKPYT Hero 110 KpyrossiM opontaM. K HecyacTsio s Ko-
[IepHMKA, MPOIILIO ITOYTH CTOJIETHE, TPeXK/e YeM eTo Mien ObLm
MPUHSATEL Beepbe3. JIub Torna Ba actpoHoma — Hemell Morann
Kernutep v utanbsuen l'amiteo Tamineit — ny6midHO BRICTYIIIN
B IMOUIEPKKY Teopuy KorepHika, HeCMOTPsI Ha TO YTO IPEJICKa-
3BIBaEMHIE €10 JIBUXKEHNSI HE BITOJIHE COBITaian ¢ Habiozae-
Meimi. Teopust Apucrorens—ITtoneMes: pakTudecku «ymepia»
to1K0 B 1609 1. B TOT rog Tamurelt mpucTynu K U3y4€HUIO HOY~
HOro Heba IIPH MOMOILM HEAABHO H300PETEHHOTO TEJIeCKOIa.

Ha6monast I0mutep, Tamneil 3aMeTit, ¥To IaHETy COTpPOo-
BOXAIOT HECKOJIBKO HEOOJIBIINX CITyTHUKOB (JIYH), KOTOpPhIE
obpaniaiotcs BOKpYT Hee. ITO ONMPOKUbIBAIO yoexkneHne Apu-
crotess u [ltomemes, 4To Bee HebecHble Tesia 0OpamaTcs He-
nocpeicTBeHHO BOKpyT 3emin. KoHeuHo, MOXHO ObLIO H(,):
NpeXHEMY CYMTATB , YTO 3eMJIst TOKOMTCA B 1ieHTpe BeeneHHow,
a cmytavky I0myTepa ABHXKYTCA BOKPYT Hee 110 HCKJIIYUTE b~
HO CJIOXHBIM TPAeKTOPHSIM, CO3/IAIOIMM BUAMMOCTD WX 00pa-
menus Bokpyr IOmutepa. OxHako Teopust Konepuuka 6blia
ropaszo IpoIile.

IIpumepHo B 910 XXe BpeMs Kenep passi mozens Korep-
HMKQ, ITPEITOTIOKUB, YTO MJIAHETHI IBYXKYTCS HE 110 KPYTOBBIM,
a o ssmnTHdecknM opoutaM. Ilpenckaszanus Teopyuy Tenepb
OKOHYATETBHO coBIam ¢ Habmonenusmu. Onako cam Kensep
paccMaTpHBas SJUTHITTHYECKH e OPOUTHI KaK MICKYCCTBEHHYIO TH-
TI0Te3y, MIPMTOM BEChMa JOCATHYIO, ITOTOMY YTO 3JUTHIIC — Gurypa
HE CTOJIb COBepIIeHHas1, Kak Kpyr. OTKpbIB (ITOYTH CIy4aiiHO),
Y4TO LIMIITHYECKHE OPOUTHI COOTBETCTBYI0T HabmoaenusyM, Ken-
Jiep He MOT COTJIacOBaTh 3TO CO CBOeH UeeH, YTO IJIaHeThl obpa-
maiotcst BoKpyr CoutHila 1oz ieficTBUeM MarHUTHBIX CHIL

O6BsicHeH1e HAILIOCh Topaszio noaaHee, B 1687 r., korna Heto-
TOH OIyOIMKOBaJ CBoM «MaTeMaTHyecKie Hadasla HaTypaJIbHON
dbumocoduns. 310, M0-BUAMMOMY, CaMbIil BasKHBIH U3 KOTAA-
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160 mMy6AMKOBaBUIMXCS HAyYHBIX TPYZOB IO ¢usnke. B HeM
Hpi0TOH He TOJIBKO Pa3sBUJI TEOPHIO IBMXKEHMSI TeJl B IPOCTpaH-
CTBE ¥ BPEMEHH, HO M pa3paboTai MaTeMaTUIeCK i alapar A/
aHaJIM3a 9TOTO ABKXKeHys. Bno6aBok oH chopMyIMPOBaJI 3aKOH
BCEMUPHOTO TSITOTEHHSI. DTOT 32KOH IJIaCUT, YTO KaXk0e TeJIo
Bo BceneHHOM puTAruBaercs K mo60My IpyTroMy Tejly € CHJIOH,
BEJIMYMHa KOTOPOii TeM GoIbIlie, YeM MaCCHBHeE TeJId 1 yeM OJivi-
JKe OHH HaxomsATcst ApYT K Apyry. IMeHHO 3Ta cila 3acTaBjiser
TeJIa MaaTh Ha 3emmo. VicTtopust xke co cBaIMBLIMMCS Ha TOJIO-
By HbioToHa s16;10KkOM MOYTH HaBepHsiKa coMHUTeNbHA. CaM
HpioTOH yNIOMHHAET JIMIIB O TOM, YTO K€ O 3EMHOM TSTOTe-
HMY IIPHILUIA K HEMY, KOT/Ia OH, MpeOBIBasi B CO3ePLATEIBHOM Ha-
CTPOEHHM, 3aMETIJT MaJieHue sI6JIoKa.

HpioTOH 1TOKa3al, YTo, COTJIACHO €T0 32KOHY, TSATOTeHHe 3a-
crapisier JlyHy oGpamaTbest 110 3JUMITTHYEeCKOH opOuTe BOKPYT
3emiin, a 3eMJII0 ¥ Bce OCTaNbHBIE MJIaHeThl — CJIeA0BaTh 110
AJUTMIITHYECKNM TpaekTopHsiM BOKpyT Cosmuia. Mozens Korep-
HMKa ITOKOHYIIa ¢ HeOecHbIMH cepamu [1ToseMest, a 320/THO U
C MpezicTaBlIeHNEM O TOM, YTO BeesieHHast MMeeT KaKylo-TO ecTe-
CTBEHHYIO rpaHuily. Tak Ha3bIBaeMble HETIOBHIKHBIE 3BE3/Ibi HE
MEHSIOT CBOETO B3aHMHOTO ITOJIOKEHUST TIPU IBYKEHNH 3eMJIH
Bokpyr Comnia. Iloatomy cama coboii HanpaumBaiach MEICIb,
4TO 3T0 O6BEKTHI, TI000HbIE HameMy COJHILY, HO pacIoJIOXKeH-
Hble ropaszio aasiie. Y ato poxaano onpockl. HbloToH monm-
MaJl, 4TO, COTJIACHO €ro COOCTBEHHOI TEOPUY TSITOTEHHS], 3BE3/IbI
JIOJDKHBI MPUTATHBATHCSA MEXKIY coOO#, a ¢Tao ObITh, HE MOTYT
0CTaBaThCS a0COIOTHO HETIOABMKHBIMHU. I1oueMy ke Torna oM
He YIaAyT APYT Ha JPYTa, COOPABIINCH B OHY TOUKY?

B miceme 1691 1., anpecopansom Puvapay bewtim, ApyromMy
BUJHOMY MBICJIUTEJIO TOFO BpeMeHH, HBI0TOH 0TMeYaerT, YTo no-
IoOHOE HEN3OEKHO CYYHIOCh Obl, 6y/1b YMCIIO 3Be3/] KOHEYHBIM.
OnHako, MPOROJIKAET OH, il 6ECKOHEYHOE YHCIIO 3Be3]1 pac-
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pezesieHo 6osiee-MeHee OHOPOHO B 6eCKOHEYHOM ITPOCTPaH-
CTB&, TAKOT'O HE MOXET IPOM30ITH, TTOTOMY YTO HET HUKAaKOH
LIEHTPaIbHOM TOYKH, B KOTOPYIO OHH MOIJIH GBI yIIacTb. TOT ap-
T'YMEHT — TIPHMED JIOBYILKH, B KOTOPYIO MOJKHO YTO[UTb, PacCy k-
Zast 0 GECKOHEYHOCTH.

B 6eckoHedHoit BeereHHO# KaX/1ast TOYKa MOXKET CYMTAThCS
HEHTPATBHOM, ITOCKOJIBKY B JIIOOOM HAIMPABJIEHHH OT HEe HaXO-
mitcs 6eckoHeyHoe Yrcio 38e3/1. I1paBiibHbII Moxo/, Kak cTa-
JIO SICHO HAMHOTO IT03/{HEE, 3aKII0YaeTCsI B TOM, YTOOBI paccMaT-
pHBaTh KOHEYHYIO 00J1aCTh, B KOTOPO# BCE 3B€3/Ibl IIPUTATHBA-
10TcA ApyT K Apyry. Ho Torza MoKHO MOCTaBUTh BOITPOC, UTO e
U3MEHHTCA, €C/IN 106aBUTh 3Be3]1, pacipelenB UX Mprbmau-
TEJILHO paBHOMEPHO 32 NpefienaMu 3Toil obmact. B cooTseT-
cTBHH € 3aKkoHOM HbioToHa aTH i06aBieHHbIE 3B€3/(bl HE H3Me-
HAT HUYETO M 3Be3/Ibl B OTpaHU4YeHHO o6nacTy 6yayT npubiu-
KaThCs IPYT K JIPYTY C IPEskHeil CKopocThio. MOXHO 1062BUTH
CKOJIBKO YTOZIHO 3Be3) — KoJtanc Oynet Hendbexen. Ceromus
MBI 3HaeM, YTO HEBO3MOKHO ITOCTPOMTH OECKOHEYHYIO CTALNO-
HapHyI0 MoziesTh BeesieHHOH, B KOTOPO# I'paBUTaIs BCETa OKa-
3bIBaeT MpUTAruBaomuii ahdexT.

U BoT uHTEpecHas 0coOeHHOCTh 0b1ero o6pasa MeIcei
7o XX B.: HHKTO He TIpeAioara, yTo BeenenHas pacmypsiercs
WM CKHMaeTcsa. Bblio MPUHATO CYNTATH, YTO OHA MO0 Cyle-
CTBOBaJIa BEYHO B HEM3MEHHOM BHJI€, MO0 OBLTA COTBOpPEHA He-
KOTZIa B ITPOLLJIOM IPUMEPHO TaKOH, KaKOi MBI BUIMM €€ Cero-
a1, OTYacTH TaKue IPeACTaBIeHUS MOTJIN OBITh 0OYC/IOBJIEHBI
CKJIOHHOCTBIO JIIoZIeii BEPUTh B BEUHbIE HCTHHBI M HAXOIUTH yTe-
HIeHyie B MbIC/IH, YTO BeeeHHasi He meHsAeTcs, TyCTh CaMM OHM
CTapeIoT ¥ YMHPAIOT.

Jlaxxe noHMMasuie, YTo Teopus TsiroreHus HploToHa He 10-
NycKaeT CyIllecTBOBaHHs cTallMoHapHoit Beenennoi, He 3axo-
ZIWIM HACTOJIBKO Za/1eKOo, YTOObI NMPeIoIOKUTh BO3MOXHOCTh



14 CTHUBEH XOKWHTI

ee pacimpenns. BMecTo 3TOro OHM IBITAIKCH MTOANPABHTH TEO-
PHIO, IIPEATIONaras, YT0 Ha O49€Hb OOJIBIINX PACCTOSHUSX IPABH-
TAllMOHHAs CHJIa OTTAJIKMBAET TeJIa JIPYT OT IpyTa. ITo MOYTH HeE
CKa3blBaJIOCh Ha IPOTHO3aX JBUXKEHHS IIAHET, HO IT03BOJISLIO
yPaBHOBECHTH OeCKOHEYHOE paciipe/ieieHie 3Be371 3a CYET TOTO,
YTO NPHUTSXKEHNE MeXIY OIM3KNMMU 3BE3aMH KOMITEHCHPOBa-
JIOCH OTTaJIKUBaHHEM MEX/Y Ja/IEKNMH.

Onnako Tereps MBI 3Ha€M, YTO TaKOe paBHOBeCHE GbITO GBI
HeycToiuMBLIM. CTOMT 3B€371aM B HebGobiLoi 061acTH Beesen-
HOIt HEMHOTO COIM3HTBCS], KAK CHUTBI IPHTSHKEHHS HauHyT IIpe-
0b/1a1aTh Ha/l CHIaMy OTTAJIKMBaHUS, B MTOTe 3B€3/161 Mpozo-
aar cbmmKathes Apyr ¢ apyrom. C IpyToii CTOPOHDI, €I 3Be3fibl
HECKOJIBKO pa3oiiayTces, BO300Ia1aI0T CHITHI OTTaJIKMBaHMS, KO-
TOpBIE 3aCTaBST 3B€3/Ibl «Pa30eraThCsi» BCE JATbIIe.

Eime onno Bospaxkerne npoTuB 6eCKOHEYHON CTALMOHAPHOI
BceneHHOl 06BIYHO IPUITHCHIBAIOT HemelKoMy duocody Ten-
puxy Osbepcy. Ha camom sieste ipo6ieMy OAHHMAIH MHOTHE
coBpeMenHuKH Hbtotona, v Beiirezmas B 1823 r. crares Onbsbep-
ca He ObL1a NepBOii U3 COMEPXKAIMX YOEANTETHHBIE APTYMEHTHL.
Oxrako oHa MEPBOii MOTyYnIa HKHPOKYIO H3BECTHOCTD. CI1osK-
HOCTb COCTOHMT B TOM, YTO B OeCKOHEYHOi cTaloHapHoii Beesen-
HOW MOYTH KAXKAsi JIMHUS WM CTOPOHA IOJKHA 3aKAHYMBATBCS
Ha MOBEPXHOCTH KaKoi-7160 3Be3zbl. OTCIoNa Cliefiyert, YTo Bee
He60 JO/KHO ObI cBeTHTBHCA Kak ComHIle, IPHTOM JiaKe HOYBIO.
Onbbepc Bo3paxkas Ha TO, YTO CBET JAJEKHX 3B€3]] TYCKHEET,
IOTJIONUIAEMBIi MaTepHel, KOTOpast BCTPeYaeTCs Ha €ro IyTH.
OzHako B TaKOM cJIy4ae MaTepusi, HarpeBasich, CHsiia GBI CTOJIb
ke SIPKO, KaK CaMH 3Be3JIbl.

H3Gexars BHIBOZA O TOM, UTO BCe HOUHOE HeOO OKHO GBITh
CTOJIb XK€ SIPKUM, KaK 1ToBepXHOCTb COJTHITA, MOYKHO, TOJIBKO TIpe/-
ITOJIOXKUB, YTO 3BE3/IbI HE CBETUJIM BEYHO, & 320KIJIMCh B KaKOH-TO
KOHEYHBII1 MOMEHT B IponuioM. B atoM city4ae Mex3Be3nHast Ma-
TEPUS, BOBMOXHO, €llie He ycIlesla PACKAIMTHCS 0 BBICOKHX TEM-
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neparyp Jmb0o CBET CAMBIX JIATIEKUX 3Be3/] IIOKa YTO He JIOCTHT Halek
ns1ageTsl. M 370 OABOAMT HaC K BOIPOCY O TOM, YTO ke MOTJIO 110~
CJTY>KMTb IPUYMHOI [IEPBOHAYQ/IBHOTO BO3TOPaHUS 3BE3/1.

PazymeeTcs, Jioi1 U3peBJie pa3MBILLIAN O 3apPOXK/ICHUH
BcenenHoii. B cooTBeTCTBIY C LETBIM PAAOM PaHHHX KOCMOJIO-
Tt HyAeiCcKoro, XpucTHaHCKOro ¥ MyCyJIbMaHCKOTO BEpoyye-
HMi1 BcesrleHHast BO3HHKJIA B KOHEYHBIH, ITPHYeM OTHOCHTEJIBHO
HEZ[aBHMIi, MOMEHT npouLioro. OHUM 3 OBOJIOB B MOJIH3Y Ta-
KOTO Hayasa OblI0 yOexIeHHe, YTo OOBICHUTH CYHECTBOBaHHE
BcenenHoii MOXXHO JIMIIB € ITOMOLIBIO IIEPBOIPUYMHEL

Jpyroii nosop BeLABYHYJ BriakeHHEBI ABIYCTHH B CBOEM CO-
yuHeHuM «O rpazge boxweM». OH ykasas Ha TO, YTO IIHBHJIN3A-
I[HsI Pa3BUBAETCS M MBI IOMHMM, KTO BEPLIWJT IIPOIPECC M CoBEp-
HIEHCTBOBaJ TEXHUKY. 3HAYMT, YEJIOBEYECTBO (M, BO3MOXKHO,
Bcenernas) cymecTByeT He TaK yx aBHo. ViHave Mbl nobuich
651 ropaszio GOJIBIIETO.

OcHoBhiBasich Ha 6ubneiickoii Kavre Bortus, Biaaxkenubiii
AsryctaH oTHOCH coTBOpenne Beenennoit npumepHo k 5000 .
10 H. 3. IHTepecHo, YTo 3Ta []aTa He CTOJIb YXK JjajleKa OT OKOH-
YaHHs 10CJIEAHETO JIeAHUKOBOTO neprioza (okomuo 10 000 et
JI0 H. 3.), KOT/1a, TI0-BUAUMOMY, 3aPOIUJIACD YeTOBEYeCKast LMBH-
sm3amus. C pyToil CTOPOHBI, ApHCTOTe b ¥ GOJTBIMHCTBO JIPeB-
Herpedyeckux ¢punocodos He kajloBaly HIEI0 O COTBOPEHHH
MHPpa, TIOCKOJIBKY OHa TIPEIIIO/IArasia CIMLIKOM 3HaIuTeIbHOe 60~
JKEeCTBEHHOE BMenIaTeIbcTBO. CrieoBaTeIbHO, OHM BEPHJIH, YTO
4e/I0BEYEeCTBO U MMP BOKPYT HETO CyLIECTBOBAIM H, BO3MOJXKHO,
GynyT cymecTBoBaTh BeuHo. PaccMaTpuBas aprymeHT o mporpec-
ce, yIOMSIHYTBIiA BbIliIe, OHH ONPOBEPTaIH €0 TeM, YTO IEPHOAU-
YecKM 0OpYHIHMBAIONIMECS HA 4eJI0OBEYECTBO NOTOIBI M IPOYne
KaTacTpodbl 13 pasa B pas OTOPACHIBAIOT POI YeJIOBEYECKHI K Ha-
YaIy [UBIIM3ALHIL.
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B e Bpemena, xorzia GOMBIUIMHCTBO MO/El BEPHJIO B CTAIIO-
HapHYI0 H HeM3MeHHY10 BceesnieHnyto, BOIpoc 0 TOM, MMeJsia OHa
HA4aJio WK HeT, pUHalesxkas K obmacti Metabu3uky U Teo-
sorun. OTBeTHI NpefIaraIvch camele pasusie. Kto-to Bepu, uto
Bcenennas cymiecTByet BeuHo, pyTie NONaraiy, YTo oHa Gbiia
IpHBeZIeHa B IBY)KEHNE B HEKWM KOHEYHBIH MOMEHT BPEMEHM,
MpUYeM TaKHM QOpa3oM, YTOOH! CKIakIBaIOCh BIleYaTIeHHe,
6ynro ona Gbina Beyrno. Ho B 1929 r. amepukanckuit aCTPOHOM
IneuH Xab611 COBEPHLINII 31T0XAIBHOE OTKPHITHE, OGHAPYIKHB,
4T, Ky/Ia HHM 0OpaTH B3TJIsA/ B KOCMOCE, /JaJIeKHE 3B€3/b CTPEMH-
TEJBHO yJaIA10TCA OT Hac. [Ipyrumu croBamu, Beesiennas pac-
HIMPSIETCs. ITO O3HAYANO, YTO B [IaIEKOM ITPONLTIOM HeGecHble
TeJla HAXOJIMIMCh ropasno Givxe aApyr K Apyry. CKIaabIBaioch
Brieyatrsienue, 41o okosro 10 wm 20 mupa et Hasaz Bce OHM Ha-
XOJIUJIMCDH B OJJHOM TOYKE IPOCTPAHCTBA.

ITO OTKPHITHE OKOHYATEJIBHO ITEPEHECIIO BOIPOC O BO3HHK-
HoBeHuHu Bcenennoii B chepy naykn. Habmonenus Xa66:a
NpeAronaraiy, YTo B MPOIWJIOM CyLIeCTBOBATl MOMEHT BPpeMEHH,
HasbiBaeMbli BossumiM B3peiBoM, Korma Beenennast Gbiia 3a-
KJoYeHa B 6eCKOHEYHO MaIoM oGbeMe M, 3HAYUT, uMesia Gec-
KOHEYHO 60mbIiry10 maoTHOCTS. Ecim Kakue-To cobbiTHS ¥ mpo-
MCXOAM/IH IO TOTO, OHM HE MOTJIM ITOBJIUSTD Ha MPOHCXOINee
ubiHe. imMu nospomitenbHo npenebpednb, MOTOMY YTO 3TO HE
BO3bIMEET HMKAKUX 0003PHMBbIX ITOC/IE/ICTBHIA

MoskHo cka3zaTh, yTo B MOMeHT Bonbioro Baprisa Hauamoch
CaMo BpeMsi, B TOM CMBICJIE, YTO HMKAaKUX 00Jlee paHHHMX BpEMEH
YCTaHOBUTH Henb3sd. HeobxomimMo Mog4epkHyTh, 4TO 3TO Ha-
4aJ10 BpEMEHH CHJIBHO OTJIMYAeTCsl OT BCETO, YTO PacCMaTpHBa-
Jiock nipexe. B nensmennoit Beestennoit Havyasio BpeMern — 310
HEYTO HaBsI3bIBAEMOE YeM-TO HaxXOISIIMMCs 32 npenenamu Bee-
JierHoit. Her HyKkakoil ¢usmyeckoil HeOGXOAMMOCTH B TAKOM Ha-
qasie. MoxHO mpocTo BepuTh, uto Bor cosnan Beenennyio Gyk-
BAJIbHO B 060 113 MOMeHTOB npouwtoro. C Apyroii CTOPOHH,
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ecsm BeeneHHast pacuipsieTcst, TO MOy T CyIlecTBOBaTh dbuziye-
CK¥e€ PHYMHBL TOTO, IT0YeMY JIOJKHO 6bITh HaYa10. MOXKHO Mo-

_naraTh, uTo Bor co3zgan Beesnennyio B MTHOBeHne bosbiioro

Bspbisa. (V1 nosmxee, HO TaKMM 06pasoM, ITo6HI Kasastocs, Gya-
o ripomsowest Bombinoii Bapsis.) OnHako G110 Gbi GeccMbICTIEH-
HO yMaTh, 6ynro Beenennasi corBopena /io bonbioro Bapeisa.
Pacumpsmiomasicsi BcesieHHast He OTMEHSIET BO3MOXXHOCTH CyIIIe-
crosanus Tsopiia, HO orpanmdnBaeT Ero fesITe/IbBHOCTh HEKOTO-
PbIMH BpEMEHHHIMU PAMKaMH.



BTOPAA JJEKIIUA

PACIHINPAIOIIAACA
BCEJIEHHAA



Hamre Conniie v Oiukaiiiie K HeMy 3B€3/IbI COCTABIISIIOT
4acTh OOIIMPHOTO 3BE3THOTO CKOILJIEHMSI, HA3bIBAEMOTO Halllek
TamaxTukoii, umm MneunsiMm ITytem. [losroe BpeMsi C4UTANIOCH,
4TO 3TO U ecTh Bcs Beenennas. Y e B 1924 1. aMepukan-
ckuii actponoM Jasun Xa66s mokasad, 4o Hamla IamaxTika
He effuHcTBeHHast. CyulecTByeT MHOXECTBO JPYTHX TalaKkTHK,
pasie/IeHHbIX THTAHTCKUMH YYaCTKaMH ITyCTOTO POCTPaHCTBA.
YT0068! ZI0KA3aTh 3T0, Xa00J1y NPUIILIOCh U3MEPHUTH PACCTOS-
HYs1 JI0 APYTHX rafakTiK. MBI MOXeM ONpefielIsiTh PACCTOSHUS
1o 6mKalmKX 38e3/l, PUKCUPYsl U3MEHEHUsS UX MOJOXKeHHs
Ha HebeCHOM cBozie 110 Mepe obpanienwsi 3emn BokpyT CosHila.
Ho, B oT/i4Me OT 6/IMKHUX 3BE3]T, APYTHE TATAKTHKU HAXOAATCA
CTOJIb IAJIEKO, YTO BBITTIAAAT HeloABIKHBIME. [ToaToMy Xab6n
BBHIHYX/I€H ObLI MICIIOJIb30BATh KOCBEHHBIE METOIbI M3MEPEHMS
paccTOsTHMIL.

B Hacrosiiee BpeMsi BUIMMAs IPKOCTh 3Be3]] 3aBHCHT OT JIBYX
(axTOpoB — (PAKTUYECKOI CBETHMOCTU 1 YJAJIEHHOCTH OT 3eM-
s, Jlng Hanbosee GIM3KKUX 3BE3/T MBl MOXKeM U3MEPUTh U BH-
JIUMYI0 SIPKOCTb, M PACCTOSIHUE, YTO ITO3BOJISIET BHIYHMC/IUTD UX
cBeTHMOCTb. M HA060pOT, 3Hast CBETUMOCTD 3Be3] B IPYTUX ra-
JIAKTUKAX, MbI MOXeM BBLIUMC/IUTh PAaCCTOSTHHE /IO HUX, USMEPUB
UX SIPKOCTb. XaG0J1 yTBEPIKAAL, YTO ONpe/ie/IeHHbIe TUITbI 3BE3]]
BCeT/Ia UMEIOT OJHY U Ty 2Ke CBETUMOCTbD B TeX CIyYasx, Koraa
OHH PACHOJIOAKEHB! OT HAC HA IOCTATOYHO OJIM3KHX PAaCCTOSIHHSIX,
TO3BOJISIIOIIIX POBeCTH uaMepenust. OGHapyKUB MOR0OHbIE
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3B€3/Ibl B IPYTOii TaJlaKTHKeE, MBI MOXKEM IIPEATOJaraTh, YTO OHH
HUMEIOT Ty e CBETUMOCTb. ITO MMO3BOJIUT HaM BBIYUCITUTH Pac-
CTOSIHUA 10 MHO¥! ranakTuky. Ecau Mbl IpoziesiaeM 310 171 He-
CKOJIBKMX 3Be3/1 B KaKOH-TO raJlaKTHKE U MOJIyYeHHbIE 3HAYEHU S
COBHAJYT, TO MOXKHO OBITH BIOJIHE YBEPEHHBIM B IIOIYYE€HHBIX
HaMm pe3ysbraTax. [logo6HsIM 06pasoM Dasun Xab6a cymen
BBIYHCJIUTh PACCTOSIHMS JIO ZIEBSITU PA3HbIX TAJIAKTHK.

Ceronnst MbI 3HaeM, 4To Hailla [aslakTrka UMb OfHA K3 He-
CKOJIBKUX COTEH MUJUTHAP/OB HaOIIOAEMBIX B COBPEMEHHBIE
TEJIECKOIBI TaIaKTHK, KaX/iasi U3 KOTOPBIX MOXKET COIEPXKATh
COTHM MUJLIMAP/OB 3Be3/l. Mbl xkuBeM B anakTtike, momepeyHux
KOTOPOI#i OKOJIO CTa THICSTY CBETOBBIX JieT. OHA MEZIJIEHHO Bpaila-
€TCs1, ¥ 3BE3/IbI B €€ CIIMPA/IBHBIX PYKaBaX JIENIAI0T MPUMEPHO O/[1UH
0060pOT BOKPYT €€ IeHTpa 3a CTo MI/LTMOHOB JieT. Hatre CoutHie
pezCTaBIgeT co00ii caMyo OOBIYHY10, CPEHIX Pa3sMEPOB XKeJl-
Ty10 3Be3/fy 6,113 BHEIIHEro Kpast OHOTO M3 CIMPAJILHBIX PYKABOB.
HecomuenHo, MBI IIPOILIK ZIOJTHIL YT CO BpeMeH APUCTOTENs
u ITTonemes, xoraa 3emiist cunTaach rieHTpoM BeenenHoit.

3Be3/Ibl TaK Z]a/IeKH OT HAC, YTO KayKyTCsl BCETO JIUIIb KPo-
UIEYHBIMH CBETAIUMICS TOYKaMU. MbI He MOXEM Pa3IMuMTh
ux pasMep um ¢popmy. KakuM ke 06pa3oM yueHble UX KIaCCH-
¢urmpyiot? /11s nonassiionero 60IbIIMHCTBA 3Be3]] HAZEeXXHO
oIpezieJisieTcsl TObKO OUH HapaMeTp, KOTOPbIii MOXKHO HalOtio-
IaTh, — LBET UX U3MydeHusi. HpI0TOH 06HAPY KW, YTO MpPOIy-
IIEHHBIH Yepe3 NPU3MY COJTHEYHbIH CBET PACHaaeTcsl Ha COCTaB-
NsoLIuMii ero Habop 1BETOB (CHEKTD), TAKOl ke, KaK y pajiyTH.
Cdoxkycrpopas TelecKol Ha ONpe/eNIeHHOI 3B€e3/le MM TaTaK-
THKe, MOXKHO HabJTIO/IaTh CIIEKTP CBeTa IAHHOTO 00bekTa. Pasmsie
3Be3/bl 00/IA/IAI0T Pa3HBIMK CIIEKTPAMH, HO OTHOCHTEIbHAS
SIPKOCTb OT/ZIENIBHBIX BETOB CIIEKTPa NPAaKTUYeCKH BCET/A COOT-
BETCTBYeT TOM, KOTOPYIO MOXKHO OOHAPYKUTh B CBEYEHUH CUIb-
HO PacKajleHHbIX 0OBEKTOB. DTO MO3BOJISIET IO CIIEKTPY 3BE3/IbI
BBIYNCIMTD ee TeMIIepaTypy. bostee Toro, B cieKTpe 3BE3/[bI MOX-
HO OOHAPY>XXHTh OTCYTCTBHE HEKOTOPHIX cIIeI(pUUeCKHX [BETOB,
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HpUYEM I[BETA 3TH Y KaXKIO0M 3Be3/(bl cBOM. MI3BECTHO, YTO Kax-
[blii XUMUYECKHIT 3/TEMEHT HOTJIOIAeT XapaKTePHbI UIMEHHO
27151 Hero Habop 1BeToB. TakiM 06pa3oM, BBISABIISIS JIMHUY, OT-
CYTCTBYIOILMIE B CIIEKTPE M3ITy4eHHs 3Be3/Ibl, Mbl MOXEM TOYHO
OIpeNieNIATh, KaKie XUMHYECKHE 3JIEMEHTBI COZlePXKaTcs B ee
BHEIIIHEM CJIOE.

ITpuctynus B 1920-X IT. K MccleZIOBaHUIO CIIEKTPOB 3BE3]1
B IPYTHX Ta/JaKTHKAX, ACTPOHOMBI OOHAPYKHJTH MOPa3sUTe/IBHbIIH
(aKT: B HUX OTCYTCTBOBAJI TOT € caMblii HAOp IIBETOBBIX JIH-
HMIi, 4TO 1 y 3Be3/1 Halel FamakTky, Ho Bee ymHuK OBl cMe-
IE€HbI HA OMHAKOBYIO BEJIMYMHY B HATIPaBJIEHUN KPACHOIH YacTH
crekTpa. EquHCTBEHHOE pasyMHOe 00bsICHEHME 3aKTI04aI0Ch
B TOM, YTO TAJIAKTHKH YAAISIOTCS OT HaC Y 3TO BBI3BIBACT MOHMXKe-
HUE€ YaCTOTHI CBETOBBIX BOJIH (TaK HAa3bIBaeMOe KPACHOe cMellle-
uue) Bcienctsue agdexra Jonnepa. Ilpuciymaitecs K mymy
MallMH Ha mocce. I1o Mepe TOro Kak aBTOMOOHIIb PUOIIKAETCS
K BaM, 3BYK €ro JBUTATEJIsi CTAHOBUTCSI BCE Bbiille COOOPa3sHo Ya-
CTOTE 3BYKOBBIX BOJIH U JieJlaeTcsl HUXKe, KOT/Ia MallliHa yAaJIs-
ercst. To e MPOUCXOAUT U CO CBETOBBIMU MJIM PaZIMOBOJTHAMM.
HeiictButensho, apdexrom [Jonnepa Nonb3yeTcs JOPOKHaAS
TONMIUSL, ONIPE/eNisisi CKOPOCTh AaBTOMOOMIISE IO U3MeHEHHIO
YaCTOTHI MOCHLIAEMOTO ¥ MPUHUMAEMOTO PAJHOCUTHAA (CABUT
YACTOTHI IPH 3TOM 3aBHCHT OT CKOPOCTH OTPAKAIOIIETO 00bek-
Ta, TO €CTh ABTOMOOUJIST).

ITocse Toro kak Xa6651 OTKPBLT CyIIECTBOBAHME APYTHX Ta-
JIAKTHUK, OH 3aHSLJICSI COCTABJIEHHEM KATaJloTa PacCTOSTHUIL 710
HUX ¥ HAOJIIOIEHUSIMU UX CIIeKTPOB. B To BpeMsi MHOTHE ITO-
JIaTaJIM, YTO TAJMAKTUKY JBUTAIOTCS COBEPLIEHHO XaOTUYeCKH
M, CJIeZIOBATENIHHO, B OJIMHAKOBOM KOJIMYECTBE MX JIOJDKHBI OOHa-
PYKUBATHCSI CHEKTPHI, UMeIoNINe Kak KPaCHOe CMeIleHUEe, TaK
# cutree. Kakopo e Gb110 0611iee yauBIeHNE, KOTAA OOHAPYXH-
JIOCh, YTO BCE TaJIAKTUKH JEMOHCTPUPYIOT KpaCHOe CMELIEHHE.
Kaxcaas u3 Hux yaansercs ot Hac. Eie 6071ee HOpasHUTeTbHBIME
OKa3aJIHCh pe3yJIbTaThl, Ony6aukoBaHHbie Xa66moM B 1929 r.:
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Jla’ke BeJIMYMHA KPACHOTO CMEINEHHST Y KaK/I0i U3 TAJIAKTHK He
cryvaitHa, HO IPOHOPIMIOHATTBHA PACCTOSTHHIO MEXKY TaJIaKTH-
koii 1 CosHeuHoit cucteMoii. J[pyriMu ci0BamMu, YeM Aajbille OT
HAC TAJIAKTHKA, TeM OBICTpee OHA YAIAeTCs. ITO 03HAYA/IO, YTO
BcesieHHas HUKaK He MOXeET OBITh CTAIIMOHAPHOM, KaK ITPUHSTO
ObLIO IyMaTh paHee, Ha JeJie OHa paciipsiercs. PaccrosHus
MeK/[y TalaKTUKaM¥ HOCTOSIHHO PacTyT.

OrtkpsiTHe TOTO, yTO BeeneHHast pacummpsiercs, CTaao O(HOM
Y3 IJIABHBIX MHTEJUIEKTYaTbHbIX peBooiuii XX B. OrisaasiBasich
B IIPOILIOE, JIETKO YAMBISITHCS, MOYEMY HUKTO HE IOAYMAJCS 10
3TOTrO paHbille. HHIOTOHY ¥ MPOYMM CJIeZI0BAJIO OBbI IIOHATH, YTO
cranirioHapHasi BeesienHas GbICTPO CXJIOMHYMACh OBl MO BN~
HueM Tarotenus. Ho npencraspre, uto BeesneHnas He cranuoHap-
Ha, a paciMpsieTcst. [Ipy MaTbIX CKOPOCTSAX pacIIMpeHus CUla
TATOTEHNS PAHO MJTH ITO3/[HO OCTAHOBHJIA OBI €10 ¥ HOJIOXH/IA Ha-
yazo cxaTuio. OHAKO ecsii Gbl CKOPOCTh PaCHIMPeHHs! IPeBOC-
XO17Ia HEKOTOPO€e KPUTHUYECKOE 3HAYEHIE, TO CHJIBl TATOTEHUS
OBL10 Obl HEZIOCTATOUHO, YTOOBI €10 OCTAHOBUTSH U BeeneHHas pac-
mmpsIack Os1 Bedro. HedTto moio6HOE IPOMCXOHT IIPH 3alTycKe
pakeTsl ¢ MoBepXHOCTH 3eMu. Eciu pakeTa He pa3oBbeT HYKHOIA
CKOPOCTH, CHJIA TSITOTEHHSI OCTAHOBUT €€ ¥ OHa HaYyHeT MaJaTh Ha-
3a11. C Apyroii CTOPOHBL, TPY CKOPOCTH BBIILIE HEKOTOPOI KPUTH-
4yeCckoi BeIMYMHbI (0k0J10 11,2 KM/C) CHIIBI TATOTEHNS HE CMOTYT
VIep>XKUBATh PAKeTy BO3jie 3eMJIH, ¥ OHa OYIET BEYHO yAaIAThCs
OT Halllei TJIAHETHL.

IonoGHoe nogenentie Beesennoii MoskHO GBLIO TIpe/icKasaTh
HA OCHOBE HbIOTOHOBCKOTO 3aKOH2 BCEMHPHOTO TATOTEHH elije
B XIX B., 1 B XVIII B, A22ke B KoH1Ie X VII B. OHako Bepa B cTa-
UHoHapHyIo BeeneHHyIo 6bLita CTONb HE3bI0IEMA, YTO MPOAEP-
»kanach o Hadana XX crojerust. Cam Jiinmreiin B 1915 1., koraa
0H chOpMYHPOBAT OOLLYIO TEOPHIO OTHOCUTEIBHOCTH, COXPaHSI
yOexIeHHOCTH B cTatmonapHocTy Beenennoii. He B cunax pac-
CTaThCsA € 9TOM H7ieel, OH Jjaske MOIU(PUIIMPOBAJT CBOIO TEOPMIO,
BBEJIs B yDaBHEHM: TaK Ha3bIBaeMYyIO KOCMOJIOTHYECKYIO IOCTO-
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SIHHY10. JTa BeJIYMHA XapaKTepU30Baia HeKyIO CHIy aHTHUIpa-
BHUTAI[MH, B OTJINYME OT BCEX IPYTHX (PU3HYECKUX CHUJI He HC-
XOMISINLYIO M3 KOHKPETHOTO MCTOYHUKA, & «BCTPOEHHYIO» B CaMy
TKAHB ITPOCTPAHCTBa-BpeMeH. KocMosoriyeckas HoCTOsIHHaS
NpuiaBaia NPOCTPAHCTBY-BpeMeHH BHYTPEHHe ITPHUCYIIYIO TeH-
ZIEHIIMIO K PACIIMPEHHIO, ¥ 3TO MOIJIO OBITH C/IEJIAHO JIJIsL YPABHO-
BEIIMBAaHNUS B3AHMHOTO HPUTSKEHNS BCeli PUCY TCTBYIOIIEH BO
BcesieHHol MaTepyy, TO €CThb Paiy CTAlIMOHAPHOCTH BeesleHHOT.

TToxose, B T€ TO/IbI JIUIIb OMH Y€JIOBEK TOTOB ObLI IIPUHATD
0OIILy10 TEOPHIO OTHOCUTEIHHOCTH 33 YHCTYI0 MOHeTy. IToka DiiH-
IITEAH U pyrue GUUKN UCKAIM MY Th, IO3BOJISIION[MT 0O0WTH
HECTAIIMOHAPHOCTh BeesieHHOM, KoTopast BbITeKasa u3 o0lieii Te-
Op¥¥ OTHOCUTENTBHOCTH, poccuiickuii pusuk Anekcanap Opua-
MaH BMECTO 3TOr0 MPEe/IOKII CBOE OOBSCHEHME,

MOJIEJIN OPUIMAHA

VpaBHeHus o61eii TeOpy OTHOCHTETBHOCTH, ONHCHIBAIOIINE
BBOJOLMIO BeeleHHOI, CTUITKOM CJIOXKHBL, YTOOBI PEIUTD MX
B ietasisix. A noromy OpuMaH MpeIOKIT BMECTO 3TOTO NpH-
HATH JiBa MPOCTHIX fomynieHust. (1) BeeneHnas BHITIAAUT coBep-
MIEHHO OZIMHAKOBO BO BCEX HAIIPABJIEHMsIX; (2) 3TO yCJIOBHeE Ccripa-
BEJVIMBO J/Is1 Beex ee Todek. Ha ocHoBe 00mieit Teopril OTHOCHTE b
HOCTH ¥ 3TUX JIByX MPOCTHIX Hpemnosoxennit OpuaMaHy yaanock
MIOKAa3aTh, YTO MBI He JIOJDKHbI OKUATh 0T BeesieHHOM cTaimoHap-
Hocti. Ha camoM zie71e on B 1922 1. TOYHO IPe/ICKA3aJT TO, YTO JIBUH
Xa66s1 OTKPBLT HECKOJIBKO JIET CITYCTSL

IIpeamonoxeniie o ToM, uto BeesleHHas BBITIISNT OIMHAKO-
BOif BO BCeX HANpPaBJIEHHIX, KOHEYHO K€, He COBCEM OTBeYaeT
peasmHocT. Hanmpumep, 3Be3ast Hatleli FanakTuku coctaBsior
HAa HOYHOM Hebe OTYETIMBO BUIMMYIO CBETSIILYIOCS HOJIOCY, Ha-
3biBaeMyI0 MueunbiM ITyteM. Ho ecoi Mbi 06paTviM CBOIA B3TTISI7
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Ha IajieKyie TalaKTUKH, YUCI0 WX, HAOJII0IaeMoe B Pa3HBIX Ha-
MPaBJIEHUSIX, OKKETCSI MPUMEPHO OAMHAKOBBIM. Tak uto Bce-
JieHHas1, TIOX0XKe, CPABHUTENIBHO OTHOPOJIHA BO BCEX HATIPABJIE-
HHSIX, €CJI1 PaCCMATPUBATH €€ B KOCMUYECKUX MacIITadax, como-
CTaBUMBIX € PAaCCTOSTHUSIMU MEKTY TATAKTUKAMHU.

Jlonroe BpeMs 3T0 CYMTAIOCH IOCTATOYHBIM OOOCHOBaHMEM
npezmnosoxennss OpuamMana — rpyObM IprOMKEHNEM K Peaib-
Hoii Beenennoii. OnHako cpaBHUTENBHO HEJABHO CYACTIMBLII
ciydaii jokasai, yto npeanonoxenue MpuaMana onuckBaeT
Halll MU € 3aMeyaTesIbHOI TouHOoCThIO. B 1965 1. amepukanckue
uznku ApHo Ilensuac u Pobept Yusicon paboram B tabopato-
puu ¢upmsl «bes» B mtate Hbio-/[xkepcu Haj cBepXdyBCTBU-
TeJIBHBIM ITPHEMHUKOM MUKPOBOJIHOBOTO M3JIyYEHHS JIJIsl CBA3H
C OpOUTATHHBIMY UCKYCCTBEHHBIMM CITyTHUKaMH. VX CHIBHO
6€CHOKOWIIO, YTO PUEMHYK Y/IaBIUBAET GOJIblIIE LIYMA, YeM CJle-
ZOBAJIO GBI, ¥ YTO IIYM 3TOT He UCXOMUT U3 KAKOTo-/Iho ompe-
ZeneHHoOro HanpasieHus. [Tonck npuyKHHI OIyMa OHM HAYAIH
C TOT0, YTO OYKCTHJIU CBOIO OOJIBILYIO PYTIOPHYIO AHTEHHY OT CKO-
HUBIIETOCS BHYTPH Hee MITUYbEr0 MOMETa Y MCKJIIOYM/IH BO3SMOX-
Hble HercnpaBHOCTH. VIM 6bLIO M3BECTHO, 4TO /1I000H LIyM aT-
MOc(epHOTO MPOUCXOXK/IEHNST YCHIMBAETCS, KOT/IA AHTEHHA Ha-
IpaBJieHa He CTPOro BepTUKAIBbHO BBEPX, HOTOMY 4TO atMocdepa
BBITJISTUT TOJIIIE, €CJIM CMOTPETh MO/ YIJIOM K BEPTUKAJIH.

JlonoTHUTENbHBII IIyM OCTABAJICS OMHAKOBHIM HE3aBU-
CHMO OT TOTO, B KAKOM HAIlPaBJIeHUH MIOBOPAYHMBAIHN AHTEHHY,
a IOTOMY UCTOYHHK IITyMa IOJKeH OB HaXOAUTHCA 3a Hpejie-
Jsamu atMocepsl. I1lyM octaBasics HeM3MEHHBIM U THEM U HO-
YBIO HA IIPOTSIXKEHUH BCETO TO/la, HECMOTPSI Ha BpatleHue 3eM/n
BOKDYT ee ocu u oOpamennie Bokpyr Connia. 3To yKasbIBao,
YTO UCTOYHUK M3JIyYeHUsI HaXOAUTCA 3a npemeamu CosHeyHoit
CHCTEMBI ¥ Jlake BHe Hateii I'asakTiky, nHadye HHTEHCUBHOCTD
CHUTHAJIa MEHSIACh ObI 10 MEpPE TOr'O, KAK B COOTBETCTBUM C JIBH-
XKeHreM 3eMJIM aHTEHHA OKa3bIBAJIaCh OOpaUleHHOM B PasHBIX
HanpaBJIeHUsIX.
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JleficTBUTENBHO, MBI TENIEPH 3HAEM, YTO U3JIyYeHHeE MO ITyTH
K HaM JIOJIKHO GBLIO Tepeceds Bero 0603pumyto Beenennyio. Koms
CKOPO OHO OJIIHAKOBO B Pa3HBIX HAIIPABJIEHUSIX, TO U Beeslennas
Z0JKHA OBITh OTHOPOZTHA BO BCEX HANPaBJieHUsX (110 KpaiiHeit
Mepe, B Gompuux MaciTabax). Ham usBecTHO, 4TO B KAaKOM ObI
HaIpaB/JIeHUH MBI Hi OOpaTUJIN CBO# B3I, KosiebaHus «oHO-
BOr'0 UIyMa» KOCMMYECKOTo H3ydeHns He npepbimaiot 1/10 000.
Tax yro TleHsuac ¥ YWICOH cy4ailHO HATONKHYJIMCh Ha fopa-
3UTEJHFHO TOYHOE MOATBEPKIEHUE MEPBOTO MPEANONOXKEHUS
O@puamana.

ITpuMepHO B TO ke BpeMsi IBa IPYTHX aMEPUKAHCKUX (pr3nka
U3 PACcHOJIOKEHHOTO HEMoAIAEKY, B TOM ke urrate Heio-/Ixepcn,
IIpumcToHckoro yHuBepcuteta, Bob uk u Jxum ITubic, Toxe
3aUHTEPECOBATNCH KOCMUYECKIM MIKPOBOJTHOBBIM U3JIyYeHHEM.
Omnu paboranu Haj runoresoit /xopmka (T'eoprust) I'amosa, Ko-
TOPBI HeKora ObLT cTymeHTOM Asekcarznpa OpuaMana, 0 TOM,
4TO Ha camoii paHHeii cTajuu passuThs BeesieHHast Oblia MCKIIO-
YUTEJIBHO IIJIOTHOM M TOpsTY€ii, HATPETOM 10 «OeJIoro KayeHusI».
Jiux u TInbsic mpuiLM K BHIBOAY, YTO MBI BCE €Ii(e MOXKeM Ha-
OJIO/IATH €€ MPOIILTIOe CBEYEHNE, TIOCKOJIBKY CBET U3 CaMBIX fiajie-
KMX yacTeii paHHeli BeeieHHO# TOBKO-TOJIBKO ZI0CTUTaeT 3eMJIH.
OnHako BCHeACTBYE paciiupenust BeeneHHoit aTOT cBeT, M0-
BHMMOMY, IIPETEPIIEJT CTOJb OOJBIIOE KPAcCHOe CMellleHHIe, YTO
Tenepb J0/HKEeH BOCIIPUHUMATHCS HAMU B BUJ/le MMKPOBOJIHOBOTO
usyyenus. Jux v ITubsic kax pa3 Bey HOMCKH TaKOTO U3JIyde-
Hu, Korfia Ilensuac 1 YuscoH, mpocasias o6 ux pabore, Ho-
HSLJTH, YTO YK€ HAILJTM UCKOMOe. 3a 3To OTKpbITHe lleHsuac u
Vuncon 611 ynoctoenst Hobenesckoii npeMun o Qpusmke
1978 r., 4TO KAXKETCSA HECKOJIBKO HeCPaBe/IIMBHIM IO OTHOLIIE-
nuio K Jluky u ITuGncy.

Ha nepBriit B31JIs11, 3TH 0KA3aTeNBCTBA TOro, 4To Beesennas
BBITJISIZIAT OJMHAKOBO BO BCEX HATIPaBJIEHMAX, 3aCTaB/IAI0T NPE/-
TOJIOXMTh, YTO 3eMJIS 3aHIMa€eT Kakoe-To ocoboe MecTo Bo Bee-
nenHoii. Hanpumep, MOXHO BOOOpasuTh, 4TO, KOJIb CKOPO BCe
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raNaKTHKY YAAISIOTCS OT HAC, Mbl HAXOZIMMCSI B CAMOM LIEHTpe
KocMoca. ViMeercst, ofHako, anbrepHaTBHOE 00bsicHenye: Bee-
JIEHHAsI MOXKET BHITJISZIETh OMMHAKOBO BO BCEX HATPABJIEHUSX U
u3 y1060ii Apyroi ranakTiky. TaKoBO, KaK yike YIOMHUHATOCH,
6510 BTOpOE Mpemnonoxennie Opuamana.

V Hac HET HUKAKMX JI0Ka3aTeNbCTB, MOATBEPIKIAIONHX KK
ONPOBEPraOIMX 3TO MPeANooxKeHre. Mbl IPUHUMAEM €ro Ha
BEpY JIUIIb U3 CKPOMHOCTH. BB1710 Obl B BHICIIIEH CTEIIEHH Y1BH-
TeJIBHO, ecJiu Obl BeeneHHas BHIT/IsSIZIENIa OMMHAKOBOI BO BCEX
HAaIpAaBJIEHUSIX BOKPYT HAC, HO He BOKDYT /06011 IPYroii TOYKM.
B monenu Dpuamana Bee raJlakKTUKY YAAISIOTCS APYT OT APYTa.
IIpencraBpTe BO3AYIIHBIHA IIAPUK, HA TOBEPXHOCTH KOTOPOIO Ha-
pucoBaHbl NATHHIIKY. [Ipy Ha/lyBaHMM IMapHUKA PACCTOSTHYE
MEXTY JIOOBIMYU ABYMSI IIATHBIIIKAMY YBEJTUYNUBAETCS, OJJHAKO
HI OJTHO M3 HUX HeJIb3sI Ha3bIBATh IIEHTPOM pacinpenus. Bosee
TOT0, YeM JIAJIbIIIE PACXOMIATCS ISITHBILIKH, TeM OBICTPEE OHM yaIa-
Js0TCA APYT OT Apyra. CxomubiM o6pasoM B Mozesm Opuamana
CKOPOCTD pa3beranus MOOBIX IBYX raJAKTUK IPOIOPIMOHAIBHA
PacCTOSHUIO MeX Ay HuMu. OTCIONA CJIEYeT, YTO BEJIMYMHA KPac-
HOTO CMEILEHNUS TATAKTHK A0JIKHA GBITH IPSIMO PONOPIIMOHATB-
Ha MX Y/IaIEHHOCTH OT 3eMJIH, YTO 1 OOHapysxui Xa6071.

HecMotps Ha To yTo Mozmens Dpuamana Obiyia yAauyHOR 1
OKazaslach COOTBETCTBYIOINEl pe3ysbraTam HabsmoeHuii Xa0011a,
OHa JIOJITOE BPEMSI OCTABAMIACH TIOYTH HEU3BECTHOM Ha 3ama/e.
O Heii ysHamu Juib noce Toro, Kak B 1935 r. amepukanckuii u-
3uk Toapz PobGeptcon u aHrmiickuii MaTeMaTk ApTyp Yokep
paspaboTamy CXOIHbIE MOZIE M J1/is1 OOBACHEHYSI OTKPhITOro Xa66-
JIOM OZJTHOPOZIHOTO paciivpennsi BeeseHHOR.

Xorst ©@puaMaH NPeJIOKIIT TOJHKO OIHY MOJIEJTb, HA OCHOBE
ABYX ero (PyHAAMEHTAIBHBIX IPEJITONIOXKEHHIA MOYKHO IIOCTPOUTh
TPH pasHbie Moziesli. B mepBoii 13 Hux (MMeHHO ee U copMyJin-
posas OpuaMan) pacimpeHe IPOKCXOAUT HACTOIBKO MeJiIeH-
HO, YTO FPaBUTAIIMOHHOE NPUTSKEHUE MEXKY TATAKTHKAMH IO~
CTeIeHHO ertie GOIbIlIe 3aMeJIJIIET €T0, a IOTOM U OCTAHAB/IUBAET.
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l'aakTHKY TorIa HAYMHAIOT ABUTATHCSA APYT K APYTY, U Beenew-
Has CKUMaeTcsl. PaccTosiHie MeX Iy IByMST COCETHUMH TajlaK-
THKAaMH CHadyaJjia BO3pacTaeT OT HYJIS 10 HEKOTOPOTO MaKCHMyMa,
a 3aTeM BHOBb YMEHBILIAETCS 710 HyJISL.

Bo BTOpOM perieH# CKOPOCTh PacIIMPeH sl CTOJb BEJIHKA,
YTO TATOTEHHUE HUKOTAA HEe MOXET €ro OCTAaHOBUTH, XOTS H He-
CKOJIBKO 3aMe1isieT. Pa3jiesieHrie coceqHUX TaJIaKTHK B 3TOi MO-
Zie/11 HAYMHAETCH ¢ HyJIEBOIO PacCTOSIHKSA, a 3aTeM OHM pa3bera-
I0TCS C ITOCTOSTHHO# CKOPOCTHIO.

Haxoner, cyuiecrByer TpeThe peliieHue, B KOTOPOM CKOPOCTh
pacuipenus BeesieHHOI JOCTATOYHA JIMING 1151 TOFO, YTOOBI
TpeIOTBPATUTh OOpaTHOE CXXKaTue, WK KoJuanc. B atoM ciydae
pas/ieJieHHe TaK)Ke HAYMHAETCS € HyJIs ¥ BO3pacTaeT 6eCKOHEYHO.
OHaKO CKOPOCTH pa3JieTa MOCTOSIHHO YMEHBIAeTCs], XOTSI ¥ Hil-
KOT/Ia He JIOCTUTraeT HyJIS.

3ameyare IbHOM OCOGEHHOCTDIO MEPBOTO THIA Mozend Opuz-
MaHa sIBJISETCS TO, 4TO Beenennas He 6eCKOHEYHA B IIPOCTPaH-
CTB€, HO ITPOCTPAHCTBO He UMeeT rpanuil. I'pasuranus B aToM
CJIy4ae HaCTOJBKO CHJIBHA, YTO HPOCTPAHCTBO HCKPUBJISETCS, 3a-
MBIKasiCh caMo Ha cebst HamogoOue nosepxHocTy 3emin. Ilyrte-
MIECTBYIOIHIi IO 3eMHOI MOBEPXHOCTY B OTHOM HAIIpaBJIEHUU
HHUKOT/ZIa He BCTPeYaeT HelPeoa0IMMOro NPeNATCTBAS U HE pUC-
KYET CBJIUTHCA C «Kpasi 3EMJIH», 2 IIOMPOCTY BO3BPAILIAETCS B HC-
XOIHYIO TOYKY. TakoBO mMpocTpaHcTBO B epBoit Moziesin Opu-
MaHa, HO BMECTO HPHCYIIUX 3eMHOI TOBEPXHOCTH IBYX H3Me-
peHuii OHO uMeeT Tpu. YeTBepTOE M3MepeHue — BpeMst — 00Jia-
NlaeT KOHEYHOM IPOTSIAKEHHOCTBIO, HO ET0 MOXKHO YIIOTOOUTD
JIMHUH ¢ ABYMS KPasIMU WJTM TPaHUIIAMM, HAYaJIOM B KOHIIOM.
Jlanee MBI IIOKaXKeM, YTO KOMOHHALHS 110JI0XK€eHH 001eli TeOpUH
OTHOCHTETPHOCTH ¥ MPUHIUIA HEONPeIeIeHHOCTH KBAaHTOBOM
MEXaHUKH JIOYCKAaeT KOHEYHOCTH ITPOCTPAHCTBA M BPEMEHH IIpH
OJTHOBPEMEHHOM OTCYTCTBHY Y HUX KaKUX-JUO0 NMpenesioB WK
rpanull. Vizies o KocMHYecKoM CTpaHHuKe, 06orHyBiem BeesieH-
HYIO ¥ BEDHYBILIEMCS1 B HCXOJHYIO TOYKY, XOPOLIIa Jiys1 PaHTaCTH-
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YeCKIX pPaccKa3oB, O[HAKO He UMeeT NMPAKTUIeCcKOoil IleHHOCTH,
HOCKOJIBKY — ¥ 9TO MOXHO I0Ka3aTh — BceneHHas coKpaTuTcs
IO HYJIEBBIX Pa3MepOB, HpeJk/ie YeM Iy TelleCTBEHHIK BEPHETCS
K cTapTy. JIJist TOro 4T00BI YCIETh BEPHYTHCS B HAYAJIBHYIO TOUKY
paHblile, yeM BceneHnas mepectaHer cyliecTBOBaTh, 3TOT Oen0-
J1ara I0JoKeH MepeMeIlaThes GbICTpee CBeTa, Yero, YBbI, He J10-
MyCKAIOT U3BECTHbIE HAM 3aKOHBI TIPHPOIBL.

Kaxast »xe moness DpuaMana cooTBeTcTByeT Hatleit BeeneH-
Hoii? OcTaHOBUTCS JIU paciinpenne Beenernoil, ycrymnus Mecto
cxaruio, nm Oyzer npomomKathest BedHo? YToObI OTBETUTH Ha
3TOT BOIPOC, HAM HEOOXOAMMO 3HATh CKOPOCTD paciumpenus Bee-
JIEHHOI1 11 ee CPeJIHIOI0 IUIOTHOCTH B HacTositee BpeMs. Ecm ata
IUVIOTHOCTh MeHbIIIe HEKOTOPOTO KPUTHYECKOro 3Ha4Y€eHMHsI, OIpe-
Z1eJ151eMOr0 CKOPOCTBIO PAaCHIVPEHM s, 'PaBUTAIHOHHOE IIPUTSIKE-
Hue Oyzer cMIKoM c1aGbIM IS TOTO, YTOObI OCTAHOBHTD Pas-
Geranue ramakTuk. Ecim xe mIoTHOCT 60JIbie KPUTHYECKOTO
3HAYEHMNsT, TPABUTAIINS PaHO MJIH TO3/IHO OCTAHOBUT pacIINpeHNe
1 Ha4HeTCs obpaTHoe CXaTue.

" MBI MOKeM OTPe/IeTUTh TEKYNLYIO CKOPOCTb PaCLIMPEHYS ITy-
TeM U3MePeHMsI CKOPOCTeif, C KOTOPBIMU APyTHe TFaTaKTUKHY y/Ia-
JIFI0TCS OT Hac, ucnosb3ys 3 ekt lonnepa. ITo MOXKHO NpoO-
ZIeJIaTh € BBICOKOI TOYHOCTHI0. OZTHAKO pacCTOSTHHS JIO Ta/IAKTHK
M3BECTHBI He 04Y€Hb XOPOIIO, IIOCKOJBKY Mbl U3MEPsSIEM MX KOC-
BeHHBIMU Metoziamit. Ham u3BectHo oHo: Beenennas pacmupsi-
eTcst npuMepHO Ha 5—10 % 3a Kaxxubiii MiLHap-ner. Bripouew,
HallIY OLIEHKY HbIHEIHeli TIJIOTHOCTH BenjecTBa Bo BeesenHoit
rpemar eme Gobilieil HeOTPENeIEHHOCTRIO.

Ecmi1 Mbl cyMmMupyem Maccy Beex BUMMBIX HaM 3Be37T Hallei
Y IPYTUX TAIAKTHK, UTOT OyZieT MeHbILEe OJJHOM COTOM TOro 3Ha-
YeHwsl, KOTOpoe HeOOXOAMMO /ISl OCTAHOBKY paciiupenust Bee-
JIEHHOM AiaxKe TpU caMoii HU3KOii ero ckopocty. Bripouem, Ham 13-
BECTHO, YTO B HaIlleii ¥ JIPYTHX TaJIAKTHKAX COMEPKUTCS GOIIbIIoe
KOJINYECTBO TEMHO# MaTepPUH, KOTOPYIO MBI He MOXeM HabJtio-
IATh HENOCPECTBEHHO, BIMSIHUE KOTOPOii, OJTHAKO, OOHApYX1-
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BAETCH Yepe3 ee rPaBUTALIMOHHOE BO3AENCTBIE Ha OPOUTHI 331
¥ TaJIaKTHYECKHii Ta3. Bosiee Toro, 60bIIMHCTBO raJlakTHK 00pa-
3yIOT TMTaHTCKHE CKOILIEHHS, X MOXKHO IIPeJIIOJIOKUTH HPUCYT-
cTBUe e1tie GOTBIIEro KOJHYECTBa TEMHOI MaTEPHH MEXXLY TaTaK-
THKaMH B 3THX CKOIUIEHUSX 1O ToMY 3¢ ¢eKTy, KOTOPOEe OHA OKa-
3BIBaeT Ha JBMXKEHME ranaktuk. Ho, naxe 106aBuB BCIO 3Ty
TEMHYIO MATEPHIO, MBI TIOJLYYHM OJ[HY ECATYIO TOTO, YTO HEOOX0-
ZIVIMO /ISl OCTAHOBKH paciiivpenus. BripoueM, BO3MOKHO, cyne-
CTBYIOT UHBI€, IOKAa He BhIsIBJIEHHbIE HaM¥ (DOPMBI MAaTEPHH,
KOTOpbIe MOIJIM ObI MOIHATH CPEMHIO0 MIIOTHOCTh BeeneHHoi
110 KPUTHYECKOT0 3HAYEHHH, CIIOCOOHOTO OCTAHOBUTH PacHINPEHHE.,

TakuM 06pa3soM, CyIeCTBYIOIIEE CBHAETETBCTBO MPEIIoa-
raet, 4To BeeneHHast, No-BHAUMOMY, OYIeT PacIMpsTHCS BEYHO.
Ho He crouT fenaTh cTaBKy Ha 370. MBI MOXeM GBITh YBEPEHBL
TOJBKO B TOM, YTO ecii BeesleHHOI CyX/IeHO CXJIONHYThHCS, Mpo-
H30HIeT 3TO He paHbllie YeM Yepe3 IeCSITKH MUJLIHAP/IOR JieT, HO-
CKOJIBKY PacIIUpsiiach OHA KAK MUHUMYM Ha MPOTSKEHUU TaKO-
r0 %K€ BPEMEHHOTO MPOMEXYTKA. Tak 4To He CTOMT 6ECIIOKOUTBCS
panbite cpoka. Eciu Mbl He cyMeeM pacceTUThCsI 3a MpeiesiaMu
CoJiHeYHO# cHCTeMBI, YEJIOBEYECTBO MOrUOHET 3a/10/T0 10 TOTO
BMecTe C Halueit 3pe3zioli, CormHiieM.

BOJIBIIIO B3PHIB

XapakTepHOii 4epToil BCceX pelleHHUii, BHITEKAIONINX U3 MO-
nem OpuaMaHa, SIBJISIETCS TO, YTO B COOTBETCTBUY C HUMH B -
JieKkoM mpontioM, 10 v 20 Mypz ieT Hazajl, paCCTOsIHIE MEXKIY
COCEHUMH rajlaKTHKaMu BO BeesleHHO# 107k HO OBLIO paBHSTH-
¢4 HyJo. B 3T0T MOMEHT BpeMeHu, oMy YrBLINiA Ha3BaHue Bob-
moro BapeiBa, mnotHocTh BeesleHHO 1 KpHBH3HA NPOCTPAHCTBA-
BpeMeHH OBbLTH GecKOHeYHO GOIBIIMMIA. ITO O3HAYAET, YTO OOIIas
TeopHsi OTHOCHTEILHOCTH, HA KOTOPOil OCHOBaHbI BCe pellleH s
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Mozies DpuiMana, MpefickasbiBaeT cyliecTBoBaHKe Bo Beeen-
HOIi 0cO00i, CHHTYJIAPHOM TOYKH.

Bce Haim Hay4HbIe TEOPHM HOCTPOEHBI HA MPETION0KEHIH,
YTO MPOCTPAHCTBO-BPEMS SIBJISIETCSI TIAJIKUM U MOYTH ILIOCKUM,
TaK 4TO BCE OHU pa3buBaioTcs o cnenupuIHOCTh (CHHIYJIISIP-
HOCTh) Bosbitioro B3peiBa, rie KpUBHU3HA MPOCTPAHCTBA-BPEMEHN
GeckoHeYHA. ITO O3HAYAET, YTO, €CJIM KAKHE-TO COOBITHS U MPO-
ucxozumu 1o bonpioro B3psiBa, Hx HesIb3st HCHOB30BATH ST
YCTaHOBJIEHUS] TOTO, YTO MPOUCXOIUIO NOCIe, HOTOMY 4TO BCS-
Kasl npeackasyeMocTh B MoMeHT Bosnbioro B3psisa 6biia Ha-
pyuieHa. COOTBETCTBEHHO, 3HAs TOJIBKO TO, YTO IPOUCXOIUIO HO-
cie Bonpmoro BapeiBa, Mbl He MOXKEM YCTAHOBUTB, YTO HPOUCXO-
o 1o Hero. [IpuMeHUTEIHHO K HaM Bee CoObITHS 10 Bosbioro
BapsiBa He IMEIOT HUKAKUX MOCTENCTBUM, 2 HOTOMY He MOTYT
OBITH YaCThIO HAYYHOU Mozenu Beenentoii. Mbi TOJIKHBI HC-
KJIIOYUTD X U3 MOJIEJIN ¥ CKa3aTh, YTO BpeM:A UMeJIo HayajioM
Bonbioit Bapeis.

MHuoruM He HPABUTCS UES O TOM, YTO BpEMSI UMeeT HadaIo,
BEPOSITHO, IIOTOMY, YTO OHa OTAET GOXKECTBEHHBIM BMEMIATE b
ctBoM. ((C apyroii ctoponsi, Karosueckas iepkoBb yXBaTHJIACh
3a Mozesib bosbioro Bapsisa u B 1951 r. odpuimasbHO NpoBo3-
IJIACHJIA, YTO 3Ta MOZIENb cooTBeTcTBYeT bubmm.) Ipeanpunu-
MaJIiCh MOMBITKY u36exaTh BbIBOAA, 4T0 bospimoii Bapsis Bo-
o6iie 6p11. CaMyI0 HIMPOKYIO MOIEPIKKY MOJIYYHIA TEOPUS CTa-
1uoHapHoii Beenennoit. [pemioxunmi ee B 1948 r. Gexapumnie u3
OKKyNupoBaHHO# Hanrctamu ABctpuu 'epman borau n Tomac
Fosn coemectHo ¢ GputaniieM OpegoM XoitioM, KOTOPHIA B TOZIbL
BOIHBI pab0Taji BMECTE C HIMU HaJl YCOBEPIIEHCTBOBAHUEM pa-
nmapoB. X uaest cocTosiyia B TOM, YTO, II0 Mepe TOTO KaK TaTak-
THUKH pa3beraioTcs, B IPOCTPAHCTBE MeKAY HUMH U3 BHOBb
obpasyIoeiics MaTepui NOCTOSHHO (POPMUPYIOTCS HOBHIE Ira-
naktukn. IlotoMy-To BeeteHHast ¥ BRIT/ILAUT MPUMEPHO OIHA-
KOBOIf BO BCe BpeMeHa, a Takxke M3 JI000it TOYKH IPOCTPAHCTBA.
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Teopus craimonapHoii Beesiennoii TpeGoBasia Takoro uame-
HeHUs1 001eji TEOPUK OTHOCUTETBHOCTH, KOTOPOE JOITycKaTOo OBl
IIOCTOSTHHOe 00pa30BaHue HOBOM MaTepyu, HO CKOPOCTH ee 06-
Pa3oBaHMsI OblIa HACTOJBKO HUBKOM — OKOJIO OZ[HO#! 3/IeMeHTap-
HOM YaCTUIIBI HA KyOMYeCKHii KHIOMETD B TOZI, — 4TO Hiest bou-
1, F'onpa n Xoiina He BeTynana B HPOTHBOPEYHE C ONBITHBIMU
naHHbIMU. VX Teopist 6blia «106POTHOM», TO €CTh OCTATOYHO
MPOCTOIi U NPe/IIaraiomiell SiICHble MPeICKa3aHNst, KOTOPHIE MOTYT
ObITE IPOBEPEHBI IKCIIEPUMEHTATBHO. OIIHO U3 TAKHX MPeJICKa-
3aHMIi 3aKJII0YAJIOCh B TOM, YTO YHCJIO TAJAKTHUK MJIH CXOIHBIX
¢ HUMH 00BeKTOB B JIIOGOM ZIaHHOM 06beMe pocTpaHcTBa Gyer
OJIHUM ¥ T€M 3Ke, Ky/a ObI ¥ Koria 6bl MBI HY B3T7IsTHY 1 Bo Bee-
JIEHHOI1.

B xonrte 1950-x — Hayane 1960-x rr. rpyniia acTpOHOMOB 13
KemOpuka, Bosrapnsiemas Maprunom Paitnom, uccienopana
HICTOYHUKH PaJOM3/Iy4eHH s B KOCMUYECKOM HPOCTpaHCTBe. Bol-
SICHUIIOCh, YTO GOJIBILAS YACTH TAKUX HCTOYHVIKOB JIOJIKHA JIEKATD
3a npemenamu Haiel FasakTuky v 4To c1abbixX cpefiy HUX ropas-
1o 6ombive, yeM cuibHbIX. Criabble MCTOYHMKY GBITH MIPH3HAHDL
Gotee yaaIeHHBIMY, a CUJTbHBIE — Gostee Gm3KkuMIL. O4YeBUIHBIM
CTAJIO U JIPYTO€e: YHCJIO OIMBKIX MCTOYHMKOB, IPUXO/ISIeecs Ha
eIMHUIY 00'bEMA, MEHBLIIE, YeM IATbHIIX.

ITO MOIJIO 03HAYATH, YTO MbI PACIIOJIATAEMCS B LieHTpe 00-
HIUPHOTO paiioHa, I7ie NIOTHOCTh UCTOYHUKOB PaIOU3ITyYeH s
3HAYUTEINIHHO HIXKe, YeM B ocTanbHOI Beenennoii. mu to, uto
B POLLIOM, KOI/[a Pa/liOBOJIHBI TOJIBKO HAYHHAJIU CBOM MyTh
K HaM, ICTOYHUKOB H3JIy4YeHus OBLJIO ropas/io Ooiblie, YeM ceii-
yac. U nepeoe 1 BTopoe 0ObSICHEH TS IPOTUBOPEYMIN TEOPHUHT
cTanimoHapHoii Bcenennoii. Bosiee Toro, o6uapyxensoe Ilen-
3MacOM B Y1IcoHOM B 1965 r. MUKPOBOJIHOBOE H3/Ty4€HHe TaK-
)K€ CBIW/IETeTbCTBOBATIO, YTO KOT/AA-TO B MponutoM Beenennas
J0JKHa OBLIa UMETh ropasno GOMBIIYIO II0THOCTD. Tak YTo Teo-
puio craroHapHo# BeesleHHO# noxopouwsiy, mycTh U He Ge3
COXKAJIEHNSL.
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Eie o0y moneITKy 060#TH BHIBOZ O TOM, 4TO Bospimioii
B3pbiB Obis M BpeMsi IMEET Hayaio, npeanpuHsuii B 1963 r. co-
Berckue yuenbie Esrenii JIudummy u Vicaak Xanarankos. OHu
MpeAOoNIOKUIH, 4TO bosbioii B3peiB MoxkeT npeAcTaBiIATh CO-
6oii HekyIo crierduIecKy0 ocobeHHocTh Mozieneit Mpuamana,
KOTOpBI€E, B KOHIIE KOHIIOB, SIBJISIOTCS] BCETO JIUIIb NPUOKeH:-
eM K peanbHoii BeenenHoii. BoaMoxHO, 13 Bcex Mozesield, mpu-
OIKEHHO OIMUCHIBAIOUINX PeabHyI0 BeeseHHy0, b Mozie T
Dpuamana cozepkar cuHry isspHocts bosbioro Bapeisa. B atnx
MOJIENSIX TAIAKTUKY pa30eraioTcs B KOCMUYECKOM IPOCTPAHCTBE
O IPSAMBIM TMHUSAM. [109TOMYy HEyAMBUTENBHO, YTO KOT/AA-TO
B MPOIIJIOM BCe OHM HaXO[IMJIMCH B OHO# Touke. B peasnbHoit
BcenieHHoiA, 0THAKO, TATAKTUKY Pa3beraloTcsi He Mo MPSIMBIM,
a M0 YyTh UCKPUBJIEHHBIM TPAEKTOPHSAM. TaK YTO HA UCXO/IHOI1
HO3UI[HY OHU PACHOJIATajiCh He B OHOI reOMEeTPUYeCKOl TOUKe,
a mpocTo oYeHb 6;u3Ko ApyT K Apyry. [TosToMy mpeacTaBiseTcst
BEPOATHBHIM, YTO COBpPeMeHHas paciuupsiomasicsi BecesenHas
BO3HMKJIA He U3 CUHTYJIsIpHOCTH Bonburoro Bapeisa, a u3 6osee
panHeii ¢a3bl cxxaTuss; npu Kosuiance BeeseHHoit He Bce YacTu-
Il IOJOKHBI ObLTY 0653aTENHHO CTONKHYTHCS APYT € APYTOM,
HEKOTOPbIE U3 HUX MOT/IN #30€XaTh MPSIMOrO CTOJIKHOBEHUSI 1
PasJIeTeTHC, CO3/aB HabII0AEMYI0 HAMM HBIHE KAPTHHY Paciliu-
penusi BeesrerHoii. MoXkHO JT1 TOTIa TOBOPUTB, YUTO peasibHas Bee-
JleHHast Havyasiach ¢ Bosemoro Bapeisa?

JIudpumunt u XanaTHUKOB U3y4rIu Mozies BeesieHHoi, mpu-
OJIIKEHHO IOX0kue Ha (PpUAMAHOBCKYE, HO MPUHUMABILIKE B
pacuyeT HEOZHOPOHOCTHU U CiIy4aiiHoe paclipefiesieHue CKOpO-
creii TalakTUK B peabHoil Becenennoii. OHM MoKasany, 4To Ta-
KHe MOJie/ ! TOXKe MOryT HaunHaThCs1 ¢ bosbmioro B3psiga, naxe
€CIIM TrajIaKTUKK He pa30eraioTcsi CTPOro HO MPSIMBIM JIMHUSIM.
Opuaxo JIndumn u XamaTHIKOB yTBEPXK/IAIH, YTO TAKOe BO3-
MOJKHO TOJIBKO B OTZAEJIBHBIX ONpe/IeJIEHHbIX MOZIEJISX, T/le BCe
TIAKTUKY JIBUXKYTCSI IIPSAMOTUHERHO. TToCcKOIbKY cpein Mozie-
nieit, mopoOHbIX (PpHAMaHOBCKUM, TOpaszio O0JIbIle TEX, KOTOPHIE
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He coziepxat cuHrysnsipaocty bosbioro B3peisa, yeM Tex, 4To ee
COZIEPKAT, PACCyK/IaJIU YYEHbIe, MBI IOJIKHBI 3aKITI0UYHNTh, YTO
BeposiTHOCTH Bosbioro Bapeisa kpaiitie Hu3ka. OnHAKO B aIhb-
HelilIeM ¥M NPUIILIOCH IPU3HATH, YTO KJACC MOJIeNIei, MOMOOHBIX
(prIMaHOBCKIM, KOTOPbIE COEPKAT CUHTYJIIPHOCTU U B KOTO-
PHIX TAJTAKTHUKHU He JIOJDKHBI IBUTATHCS KAKMM-TO 0cOOBIM 00pa-
30M, Topaszio obmupree. 1 B 1970 . onu Boob11e 0TKa3aMvch OT
CBOE€} TUIIOTE3BI.

Pabora, mpozenantas Jludiumiem v XalaTHUKOBBIM, UMeJIa
IIeHHOCTb, IOTOMY 4TO MOKa3asa: BcesleHHast MOria UMeTh CHH-
ryasipHocts — Bosbmioit Bapsis, — ecyu o6uiiast TeOpHs OTHOCH-
TeJIbHOCTH BepHa. OTHAKO OHU He Pa3peIliiiv )XKU3HEHHO BaXKHO-
TO BOMPOCA: MPEACKA3bIBAET JiK O0LIAS TEOPHSI OTHOCUTEIBHOCTH,
yT0 y Hameit BeceneHHo# nosmken Obut 6biTh Bospiioit Bapsis,
Hayasio BpeMeH#? OTBeT Ha 3TO /IaJl COBEPILIEHHO MHOIT MOAXO],
Npe/JIOXKEeHHBII BIIepBble aHTIUICKIM pusukoM Pomxepom
IMenpoysom B 1965 r. [TeHpoy3 MCIOIB30BaI MOBEIEHUE TAK Ha-
3BIBAEMBIX CBETOBBIX KOHYCOB B TEOPHH OTHOCUTEIBHOCTH M TOT
¢axr, yTO rpaBUTAIIMS BCEI/IA BBI3BIBAET IPUTSIKEHHE, YTOOBI IO-
KAa3aTb, YTO 3Be3/Ibl, IePeXXHUBAIOIIe KOJIJIATIC MO/ BO3EHCTBIEM
COOCTBEHHOTO TSTOTEHN S, 3AKTI0OYEHHI B HIPEiesiax 0OacTH, YbK
TPaHHUIIBI CKUMAIOTCS [0 HyJIEBBIX PA3MEPOB. JTO O3HAYAET, YTO
BCE BENIECTBO 3BE3/IbI CTATUBAETCS B OAHY TOYKY HYJIEBOTO 00'b-
€Ma, TaK YTO IJIOTHOCTh MaTepUH U KPHBU3HA [TPOCTPAHCTBA-
BPEMEHHU CTAHOBSATCS GeCKOHEYUHBIMH. JIpyTIMU CTIOBaMH, HAJIULIO
CHHTYJISIPHOCTD, COAEPKAILASCS B 00JIaCTH POCTPAHCTBA-BPe-
MeHH, U3BECTHOM KaK YepHas JIbIpa.

Ha neppsiii B3rJis1/1, BBIBOZIBI [1eHpOy3a HIYEro He TOBOPUIN
O TOM, CyllleCTBOBaJIa JIi B IIPOIILIOM CHHIYJIAPHOCTS Bosbioro
Bapsia. Onxako B To camoe BpeMs, Korzia [leHpoys BeiBeJI CBOIO
TeopeMy, 51, TOT/[a aCIUPaHT, OTYASIHHO MICKAJI MaTeMaTHYECKYIO
3a/1a4y, KOTOpast MO3BOJIMIA ObI MHE 3aBEPIIUTD JUCCEPTALMIO.
$1 moHsi, wTO, €ci 0OpaTUTh BCILITh HAIIPAB/IEHHUE BPEMEHH B TEO-
peme IeHpoy3a, 4TOOBI KOJLIATIC CMEHIJICSI PACIIMPEHIIEM, YCJIO-
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BUS TEOPEMBI OCTAHYTCSI MPEXKHUMHU, KOJIb CKOPO HBIHENIH SIS
Bcenennas npubiMkKeHHO COOTBETCTBYET (PPHAMAHOBCKOI MO-
nenu B Gonpiimx Macurrabax. M3 teopemsi [leHpoysa BeITEKANO,
YTO KOJINANC JII000i 3B€3/IbI 3AKAHYMBAETCSI CUHTYJISIPHOCTBIO,
a Moii mpuMep ¢ oOpalnieHreM BPEMEHH IOKa3bIBAJ, YTO JII00as
¢dpuaMaHoOBCKas pacumpsiomasics: BeeseHHas goxHa BO3HU-
KaTh M3 CHHIYJIIPHOCTH. 10 4MCTO TEXHUYECKUM NPUYKMHAM Teo-
pema Ilenpoysa TpeboBaa, yrobs1 Beesennas OGpia GeCKOHEYHA
B IPOCTPAHCTBE. $I MOT MICIIOJTB30BATh 3TO /IS A0KA3aTe/IbCTBA
TOFO, YTO CUHT'YJIIPHOCTH BO3HHUKAIOT JIUIIb B OTHOM CJIy4ae:
€CJIi BHICOKAS CKOPOCTD PACIIMPEHHS UCKTIOHaeT 00paTHOe CXKa-
Tie BeeneHHOI, TOTOMY 4TO TOBKO (PpUAMAHOBCKASI MOJIeNTh
6ecKOHEYHa B POCTPAHCTBE.

HecKoIbKO CIIeIyIONIMX JieT sl pa3pabaThiBa HOBBIE MATEMA-
THYECKHE IIPUEMBI, KOTOPBIE TIO3BOJIJIN OBI HCKITIOYUTH 9TO U APY-
Tie TEXHUYECKHE YCJIOBUS U3 TeOPeM, OKA3BIBAIOLIIX, YTO CHH-
TyJSIPHOCTH IOJKHBI CyllecTBOBaTh. PesysibTaToM ctana omyo6-
sukopanHas B 1970 r. Ilenpoy3oM ¢ MHOIi COBMeCTHas1 CTaTh4,
YTBEPXK/IABIIAs, YTO CUHTYJISIPHOCTD Bospioro B3peisa noskHa
ObliIa CyIecTBOBATh IPY YCIOBHH, YTO 00I1ast TEOPUSI OTHOCH-
TEJIBHOCTH CIIpaBel/INBa M KOJIMUECTBO BelllecTBa Bo BeeslenHoii
COOTBETCTBYET TOMY, KOTOpOe MbI Habmio/1aeM.

ITocnenoBana Macca Bo3pakeHHii, YaCTUYHO OT COBETCKHX
VYEHBIX, KOTOPBIE MPUIEPKUBATHCH <«ITAPTUHHOM JIMTHUKY, IIPO-
poarnameHHol JIndumieM v XaJlaTHUKOBBIM, 2 YaCTHYHO OT TeX,
KTO IHTA OTBpAIlleHHe K CaMOM Hlee CHHTYJISIPHOCTH, OCKOPO-
Jistomneit KpacoTy Teopuu JitHinTeiiHa. BipoueM, ¢ MaTeMaTuye-
CKoOi TeopeMoli TpyZAHO mocnoputh. IloaTOMy HBIHEe LIMPOKO
Hpu3HaHO, YTO Beenennast momkHa ObLjIa UMETh HAYATIO.

TPETbA JEKIIUA

YEPHDIE [bIPbI



Tepmun «4epHast 1pipa» BO3HUK CPABHUTEJILHO HEIABHO. AMe-
pHKaHCKHi yyeHsiil /[>xoH Yunep Bees ero B 1969 r. kax Harmsaza-
HOe oToOpakeHHe HJIeH, 3apOTUBIIEHCS caMoe MeHbIIee /[Ba
Beka Ha3a/l. B To BpeMs cymiecTBoBasio /iBe Teopuu cBeta. OHa
MPOBO3IJIAIIANA, YTO CBET — 3TO [IOTOK YaCTHILL, IPyrast — YTO 3TO
BosiHbL. Tereps Mbl 3HaeM, 4TO BepHbI 06e Teopun. [TpuHipmn
KOPILYCKYJISIPHO-BOJTHOBOT'O JIyaIM3Ma, IIPUHATHIA B KBAHTOBO#H
MeXaHUKe, pa3peliaeT pacCMaTPUBATh CBET U KaK YaCTHUIBI, i KaK
BosTHBL. O71HAKO BOJTHOBAsI KOHIIETIIHS CBETA He MPOSICHSIET TOTO,
BO3JIEHICTBYET JIM Ha CBET rpaBuTanusa. Ecim paccMaTtpuBath CBeT
KaK MOTOK YaCTHIl, MOXKHO OXKHIaTh, YTO TPAaBUTAIMSA BO3/IEH-
CTBYET HA HETO TAKUM ke 0Opa30oM, KaK Ha MyIeYHble siIpa, paKe-
ThI ¥ HeOeCHbIE TeJiA.

B 1783 r. kembpupxckuii npenogasaresis JIxon Muyesur Ha-
TIHCAJI CTAaThIO /IS 2Ky pHaa «Putocodckue Tpyabi JloHaoHCKO-
ro Koponesckoro obiiectBay, B KOTOPOH YKa3bIBaI: JIOCTATOY-
HO MaCCHBHBIE U ILIOTHBIE 3BE3/(bl MOTYT 00J121aTh HACTOJIBKO
MOIIHBIM IPAaBUTALMOHHBIM IT0JIEM, YTO y/IEPKIBAIOT MCITyCcKae-
Mbiit uMu cBeT. JI1060ii cBeT, M3/Ty4aeMblii IOBEPXHOCTHIO 3B€3-
b1, OyIeT MPUTSHYT Ha3a/] TPAaBUTALHMEN U He CMOXKET YIaTHThCS
Ha CKOJIBKO-HMOY/Ib 3HAYMTEILHOE paccTosinie. MudeJut mpe-
TIOJIOXKHJI, YTO TaKHX 3Be3]] BO BeesleHHoM HeMasno. XOTs Mbl He
MO3KeM MX BHZIeTh (Be/lb MX CBET HUKOT/IA He JIOCTUTHET HaC ), MBI
CIOCOOHBI PErHCTPHPOBATH MX IPABUTAIMOHHOE BO3/IEHCTBUE.
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HMenHO 110/106HbIe OGBEKTHI MBI M HA3bIBAEM YEPHBIMH JbIPAMH,
MOTOMY YTO TAKOBBI OHU €CTh — Y€PHBIe ITyCTOThI B KOCMOCE.

CxonHoe npearnosnoxeHne — He3aBUCUMO oT Mudesia, 4epes
HECKOJIBKO JIeT TIOCTIe HerO — BbiCKa3all (ppaHIy3CKHIi aCTpo-
oM Jlarmnac. ITpuMevatesnsHO, YTO 3Ty THIIOTE3Y OH BKIIIOYMIT
TOJIBKO B IE€PBBIE JIBa U3/IaHUA cBoeil KHUTH «3noxenue cu-
CTeMBI MHPa», & U3 TOCJIEHETO BHIOPOCKT; IOTDKHO OBITH, MOCYH-
TaJI HAelo cuikoM 6esymuoil. Ha camoM ziesie He coBceM mocte-
JIOBATEJILHO YO0 ISTh CBET My HIEYHbIM $1TPaM HbIOTOHOBCKO#
TEOPHH TATOTEHUS], IIOCKOJIBKY CKOPOCTE CBETa — BeJIMYMHA I0-
CTOsIHHAS. S171po, BBITYIIIEHHOE TIYNIKOH B BO3/YX C HOBEPXHOCTH
3eMJIH, IO/ IECTBHUEM IPaBUTALMK 3aMEJTMT CBOE JIBIDKEHHE
BBePX, 3aT€M OCTAHOBHUTCA U ynazeT. (DOTOHBI ke IPOIOIKAIOT
JIBMTaTbCA BBEPX C MIOCTOAHHOM CKOPOCTHIO. Tak KakuM e obpa-
30M BO3/IEIICTBY€ET Ha CBET HBIOTOHOBCKas rpasuTanus? Ilocie-
JIOBaTeJIbHO TeOPUH BO3/IEHCTBUS TATOTEHUS Ha CBET He CyIIe-
CTBOBAJIO JIO TeX Mop, noka JitxmuTeits B 1915 r. He chopMyipo-
BaJI 00II[YI0 TEOPHIO OTHOCHTENBHOCTH, H JIaXKe ITOCJIe 3TOro
IPOIILIO HEMAJIO BPEMEHH, TIPeKie YeM ObLIM BbIpaGOTaHbI IIPH-
JIOXKEHHUSI 3TOH TEOPUN K TIOBE/IEHHIO MaCCHBHBIX 3Be3/I.

Y1o6bI MOHSATS, KAk Morjia 6b1 (hOPMUPOBATHCS YEPHAS IBIPa,
HAM CHayaJsa HeoOXOIMMO BHUKHYTH B )KU3HEHHBIN [(MKJI 3BE3-
nb1. OHa 06pa3yeTcst U3 OrPOMHOTO KOJIMYeCTBa ra3a (IJIaBHbIM
06pa3oM BoIOpo/a), CAKUMAIOIIErOCs MOJ IEHCTBHEM TDABMTA-

HAH. Ilo Mepe CKaTHA aTOMBI ra3a BCe Yyalie CTAIKUBAIOTCS APYT -

¢ IPYIroM U pHoGPETAIOT BCE OOMBIIYIO CKOPOCTh — ra3 pa3orpe-
BaeTcA. B kakoii-To MOMEHT OH CTAHOBUTCS HACTOJIBKO IOPSTYMM,
YTO aTOMBI BOZIOPOJIA y>Ke He Pa3/jieTaloTCsl MPH CTOJIKHOBEHUAX,
a HAYMHAIOT C/IMBATHCS, 06pasys atoMbl resusi. ViMeHHo Tero,
BHIZIEJISIONIeeCs IPU 3TON peakuy, KOTOpasi HallOMHHaeT KOH-
TPONUPYEMBIii B3PBIB BOZIOPOIHO#M OOMOBI, 1 32CTABISIET CBETHTH-
Cs1 3Be3/IbL. ITO BBIIEJIAIONIeeCs! TEILIO MOBBIIIAET JIaBJeHHe rasa
710 TeX TOP, TIOKA OHO He YPABHOBENIMBAET IPAaBUTAIMOHHOE TIPH-
TSDKEHHe, ¥ TOT/Ia CKaTue ra3a octaHasmBaercsi. Heuto momo6-
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HOE ITPOUCXOMT ¢ BO3MYUIHBIM INTAPUKOM: ra3, HAITOTHSIIONIM
PE3HHOBYIO 060I0YKY, CTPEMUTCS PaCTSIHYTh €ee, HO JielicTBHe
€ro ypaBHOBEIHBAIOT YIIPyTHe CUJIBI B Pe3uHe, KOTOPHIE IbITa-
10TCS OD0JIOUKY COKPATHTD.

B 3TOM yCTOIHYMBOM COCTOSIHUH, KOT/[a BO3/IeHiCTBHE Bbijle-
JIAIONIEroCs: TIPH s/IEPHON Peakiyii Teria KOMIIEeHCUPYeTCA Ipa-
BUTAIMEl, 3Be3/1a MOXKeT MpeObiBaTh JiuTebHoe BpeMsi. OfHa-
KO PaHO MJIM TO3/THO OHA M3PacXo/lyeT CBOH BOJIOPO/ U IPyroe
siiepHoe TorumBo. U1 Bot mapaokc: yeM 6oJIbiie TakoTo TOILTHBA
HMeJIOCh M3HAYANBHO, TEM CKopee OHO OyzieT pacTpadyeHo. A Bce
TIOTOMY, 4TO YeM MacCHBHEE 3Be3/1a, TeM O0JIbille Teria TpedyeTcst
JIs IpOTHBOIeiicTBUS rpaBuTanui. 11 yeM ropsiuee 3Be3sa, TeM
cKopee cxkuraercs «ropiodee». Hamemy Cosily, mo-BugiMoMy,
€ro XBaTHT elle Ha NATh MUWIJTHAP/IOB JieT UJIM OKOJIO TOTO, HO
6oJtee KpyITHbIE 3Be3/[bi MOTYT U3BECTH CBOE «TOpIoYyee» BCEro
3a KaKHMX-TO CTO MIJLTMOHOB JIeT — MAJIOCTh B CPaBHEHMH € BO3Pac-
oM BeesieHHoit. JIMINMBIIMCE TOIINBA, 3B€3/]a HAYMHAET OCTHIBATD
M COKpanaThCA B pa3Mepax. UTo MOXeT MPONCXOAMTh 3aTEM,
6b1J10 BHISICHEHO JMIib B kKoHie 1920-x 1.

B 1928 r. nuauiickwmit acnupant CybpamanbsiH Yanapacekap
OTILIBLI B AHIIHIO, 4T06BI 06y4athes B KeMOpuke y 6puTacKko-
r'0 acTpOHOMa c3pa ApTypa AIMHITOHA. J/IVMHITOH 3aHUMAJICS
o0meii TeopHeii OTHOCUTEILHOCTH. PacCKasbiBaloT, YTO B HAYase
1920-x rr. HeKwi1 )y pHAMKCT cripoci ero: «IIpasza iy, yTo /s
TPH YeJIOBEKA B MUPe IMIOHUMAIOT 3Ty Teopuio?» «M KTo ke Tpe-
TUIT?» — OTKJIMKHYJICSI DIVHITOH.

3a BpeMs cBoero mnaBanus U3 Muauu B Aarmino Yanapace-
Kap paccyMTall, KaKoiH BeTMYMHBI MOXKeT ObITh 3B€3/1a, CIIocob-
Hasl COIPOTUB/IATECSA COOCTBEHHOI IPABUTAIIMH ITOCJIE TOTO, KaK
BbIpaboTano Bee TormmBo. Ero mies 6blila TakoBa: KOTZia 3Be3/ia
YMEHBIIIAETCS B Pa3Mepax, PacCTOsIHNE MeX /1y YaCTHI[aMHM Bellle-
cTBa cokpamaercs. OIHAKO TaKk Ha3bIBaeMbIH IPHHIIMII 3aITpeTa
ITaynu He mo3BossieT AByM YacTuI@aM BellecTBa OHOBPEeMEHHO
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HMMETH OJIHO M TO JKe MOJIOXKeHNe M OJIHY M TY XkKe CKopocTh. Ya-
CTHIL(bI JIOJDKHBI 00/1a/1aTh Pa3/IMYHOM CKOPOCTHIO. ITO 3aCTaB-
JISIeT MX Pa3JieTaThCsl B Pa3Hbie CTOPOHBI, YTO, B CBOIO OYEpe/ib,
BBI3bIBaeT paciiupenue 38e3/bl. OHa, TAKUM 00pa3oM, MoIydYaeT
BO3MOYHOCTb COXPAHATh MOCTOSHHBIN PasiMyc 3a c4yeT bamaHca
MeKY NPUTAKEHHEM, BbI3SBAHHBIM IPAaBUTALMEN, H OTTAJIKUBA-
HHeM, 00y C/IOBJIEHHBIM MPHHUMIIOM 3anpeTa Ilaymu, momo6Ho
TOMY KaK paHbliie TPABUTAIMOHHOE CKATHE YPABHOBEIIMBAJIOCh
paciIMpeHreM, BO3HHKAIONIMM H3-32 BbIJIEJIEHHSA Tella IpU
SIIEPHBIX PeaKIHsiX.

Yanzipacekap IoHsLI, OIHAKO, YTO OTTAJIKHUBAHHE, OlpeIeige-
Moe IIPUHIUIIOM 3alIpeTa, MMeeT CBOH Ipeftell. Teopus oTHOCH-
TeJIbHOCTH OTPAaHUYMBAET CKOPOCTD PasjieTaHMsl YaCTHI] Belie-
CTBa B HeJIpax 3Be3/Ibl CKOPOCTHIO cBeTa. Clie/ioBaTe/IbHO, KOrja
3Be371a IOCTUTAET HEKOTOPOI IJIOTHOCTH, OTTAJIKHBAHHE, CBS3aH-
HOE ¢ MIPHHIUIIOM 3aTpeTa, OKa3biBaeTcs cj1abee rpaBUTaALHOH-
HOTO NpHUTsKeHusL. YaHpacekap BBIYMCIINIIL, YTO XOJIO/HAS 3B€3-
J1a, Macca KoTopoii B 1,5 paza 6obitie Maces! Hamero CoJiHia, He
CIIOCOOHA CONMPOTHBIIATHCSA COOCTBEHHOM IPABMTALMM. DTa Macca
NOJTyYHIa Ha3BaHue npezen Yanapacekapa.

Ortcioz1a BEITEKAIOT CaMble CEPbe3HBIE MIOCTECTBUSA IS y4a-
CTH MacCUBHBIX 3Be3/I. 3Be3/Ia, Macca KOTOPOii MeHbIIIe Tpesiesia
Yanzpacekapa, MOXKeT B KOHIE KOHIIOB IIEPECTATh CXKUMATHCS M
NepeiTH B BO3MOXKHOE (PUHABHOE COCTOSIHKE 6€JI0r0 Kap/IHKa
C PaIyCOM HECKOJIBKO THICSTY KAJIOMETPOB H ILJIOTHOCTHIO TIOPSiJI-
Ka COTeH TOHH Ha Kybudeckuii cantuMeTtp. CyniectBoBaHue be-
JIOTO KapJIHKa MOJIEPsKUBAETCS OTTATIKMBAHHEM MEKY 3JIEKTPO-
HaMH B €T0 BeNIeCTBe, YTO 0OYC/IOBIEHO MPUHIMIIOM 3aIpeTa
Iaymi. Mbi HabJmoaeM 6ob1I0e Yncsio Gebix Kapaukos, OmauM
U3 IIePBBIX ObLII OTKPHIT TOT, 4TO obpaiiaercsi BOKpyr Cupuyca,
CaMoii IpKoii 3Be3Ibl Ha HOYHOM Hebe.

Brino nokasano, 4To BO3MOXKEH U JIPYTOM MCXOJI JIJ1s1 3BE3/Ib,
Macca KOoTopoii Takxke He 60Jb11e oHoi-1BYX Mace CoHia, Ho
KOTOPasi 3HAYMTEIBHO MeHbiile 6e1oro Kapanka. Takue 3Be31bl
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TOXe 06SI3aHbI CBOUM CYIIECTBOBAHHMEM OTTAJIKHBAHUIO, 00Y-
CJIOBJIEHHOMY NpUHIIIoM 3arpeta Ilaymm, Ho He Mexay anekTpo-
HaMH, a MeXKy HeiiTpoHaMu U npoTtoHaMu. IloToMy oHM 1 Ha-
3bIBAIOTCS HeUTPOHHBIMU. OHM MeloT B nortepeunuke ot 20 o
30 xuIOMeTPOB, a MX IJIOTHOCTD COCTaBJIsAeT MUJLINApAbl TOHH Ha
Kybudeckuii cantuMeTp. B To BpeMs, korza Ov11a nipesickasaHa
BO3MOYKHOCTD CYIIECTBOBAHMSI NOAOOHBIX OOBEKTOB, HAOIONATH
MX He YIIaBAJIOCh, TAK YTO OOHAPYKIIN UX 3HAYUTEIBHO TO3/THEee.

C apyroii CTOPOHBI, 3Be3/IbI, MAacCca KOTOPHIX Bhillle NpeJesa
Yanznpacexapa, 0XkKHUJaeT He3aBI[Hasl yYacTh, KOI/IA HX si/iepHoe
TOILJINBO MOAXOAUT K KOHILY. VIHOTIa OHM B3PBIBAIOTCS WJIH BbI-
6pachIBaIOT JOCTATOYHO BEIECTBA, YTOOBI Macca UX ynajia HUKe
KPUTHYeCKOro Ipeiesia; HO TPYAHO MOBEPUTD, YTO TAKOe CIyda-
€eTCst BCerza, CKoJIb Obl BeMKa Hu ObLia 38e31a. OTKy/a eif 3HaTh,
YTO HaJIo CKUHYTH Bec? IIycTh naxke kaxaoii 3Be3zie yAaeTcs no-
TEPATH HEOOXOMUMYIO Maccy — JTO MPOU30I/IET, €CIH JOTIOIHU-
TeJIBHAs Macca NPUOABITCS K 6eIOMY KapJIMKY WK HeHTPOHHOM!
3Be3/Ie, 3aCTABMB MX BHIINTH 32 npezies1 Yauzapacekapa? Oxmgaer
JIM UX KOJLJIAIC, CKaTHe /10 GeCKOHEYHOM IIOTHOCTH?

IAMHITOH GBUT INOKUPOBAH STUMHY CJIEAICTBUSAMHA M OTKa3al-
Cs1 TIOBEPHTH B pe3yJibTaThl YaHapacekapa. IIpocTo HeBo3MOXKHO,
ZyMaJI OH, YTOOBI 3Be3/1a CXKaIach [0 pa3MepoB TOYKH. TakoBo xke
6b110 MHeHMe GoblMHCTBA yueHbix. Cam JiiHnTeitH omy6imm-
KOBaJI CTATHIO, OOBSIBIISIBIIYIO HEBO3MOXKHBIM YMEHbIIIeH e 3Be3]]
1o HysieBbix pasmMepoB. Henpusitie kosuter, ocobeHHO DayHr-
TOHA — He TOJIbKO ObIBIIEro HAyYHOTO PYKOBOIUTEJS, HO U Be-
AyLIero aBTopuTeTa B 06/1aCTH CTPOEHUS 3Be3], — BBIHYIUTIO
Yauapacekapa 0CTABUTH H30paHHOE HAllpaBJleH e UCCIIeIoBaHUi
Y 3aHSTBCS IPYyTUMM IpobieMamu acTpoHoMuu. OfIHaKo, Korza
B 1983 1. ero ynocronnn HobeneBckoii peMun, 3THM OH OBLT
obs3aH (110 KpaiiHeii Mepe, 0TYACTH ) CBO€il paHHeii paboTe o mpe-
JleJIBHBIX MAcCax XOJIOAHBIX 3BE3I.

Yauzpacekap I0Kasas, 4YTo OTTaIKUBaHKeE, 00y CIOBIeHHOe
MPUHUMIIOM 3a1IpeTa, He MOXKeT IPeJIOTBPATHTh KOJLIAIC 3Be3]I,
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Ybsl Macca MpeBbIlIaeT BHIYMCIeHHbI MM nipeaen. Ho cynnba,
OKM/IAIOIAs TAKMEe MACCHBHbIE 3B€3/[bl B COOTBETCTBHH ¢ obmei
TeopHeil OTHOCUTEIBHOCTH, OCTaBaJIaCh HEBBISICHEHHOI BIIOTH
o 1939 r., korja 3Ty 3agauy pelin MOJO0i aMepUKaHCKUH
¢usuk Pobept Ornmenreiimep. 113 ero pacyeToB, o1HaKo, BHITEKA-
JIO, YTO He CTOMT OXKHIATh HUKAKMX 0003PHMBbIX MOCTIEACTBHIA,
KOTOPBIe MOTJIH Obi ObITh 0OHAPYKEHBI TEJIECKOIIAMH TOTO Bpe-
meHun. Bckope Bropast MupoBast BoitHa 3actaBuia OnneHreiime-
pa MepeKTIoYUTRCSA Ha CO3/IaHme aTOMHOM 60MOBI. A 110ocTe BOIHBI
npobsieMa rpaBUTalHOHHOTO KOJLIatca Obiia Haforo 3a0biTa,
NOCKOJBKY B TO BPeMsi OOJBIIMHCTBO (PM3UKOB HHTEPECOBA-
JIOCh TMIPOMCXOASAIIMM B Macirtabax atoma U ero sizpa. OnHako
B 1960-x IT. HHTepec K KPyIMHOMACIITAOHBIM IPoOIEMaM acTpO-
HOMMH M KOCMOJIOTHH OXHJI Gi1aroiapsi 3Ha4YMTeIbHOMY POCTY
KOJIHYECTBA aCTPOHOMHYECKMX HaOJIIOIEHUI M PACIIIMPEHMIO UX
ZIVaNia30Ha 3a cYeT MPHMEeHEeHN s HOBbIX TeXHO/IoTUil. Pe3ymbTarst
OnmenreiiMepa ObLIM OTKPHITH 3aHOBO M PA3BMTHI 11€JTHIM PSZIOM
JPYTUX YUEHBIX.

KaptuHa, BhiTeKaiomas u3 pabotbi OnreHreiiMepa, TAKoBa.
I'paBUTaIIMOHHOE TI0JIe 3BE3/IbI OTKJIOHSIET TPAEKTOPUM JTydei
CBeTa B MPOCTPAHCTBE-BPEMEHH OT TeX, KOTOPbie OHM MMeJTH Obl
B OTCyTCTBUHeE 3Be31bl. CBETOBBIE KOHYCHI, KOTOPBIE OTOOPaXKAIOT
[IyTH B IIPOCTPAHCTBE i BPEMEHU CBETOBHIX UMITYJIBCOB, HCITY-
LIEHHDBIX U3 MX BEPIIMHBI, BOJIM3H NOBEPXHOCTH 3BE3]I CJIETKa M3-
TUOAIOTCS «BOBHYTPb». ITO MPOCIEXKUBAETCS B UBTHOAHNH CBETA
JlaleKUX 3Be37 BO BpeMs coJTHeYHOoro 3aTMeHus. I1o Mepe cxxatua
3Be3/Ibl IPABUTAIIMOHHOE MOJIe HA ee TOBEPXHOCTH CTAHOBUTCS
Bee 6oJiee MOLIHBIM M YBEJIMYMBAETCS CTENEeHh N3THOa CBETOBbIX
KOHycoB. CBeTY Bce Tpy/ZiHee YCKOJIb3HYTh OT 3B€3/Ibl, H JAIEKOMY
HabJII0/1aTeNTI0 OH KaXkeTcs Bee ciabee M KpacHee,

B urore, korzaa 3Be3sa coxkamach 10 HEKOTOPOT'O KPUTHYECKOTO
paauyca, TPAaBUTAIHOHHOE II0JI€ HA ee TIOBEPXHOCTH oOpeTaeT
OIrPOMHYIO MOIIHOCTh, M3-32 Y€T'0 CBETOBbIe KOHYChI HACTOJIBKO
CHJIbHO M3THOAI0TCSI B HATIPABJIEHHH 3BE3/[bl, YTO CBET JaJIblile
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BOODII[E He MOXKET PacIPOCTPaHAThCA. B cOOTBETCTBHM ¢ TeopHel
OTHOCHUTEIBHOCTH HUYTO He MOJKET MepeMeraThesi ObicTpee CBeTa.
A 3HaYMT, eC/IH YK CBETY He YAAeTCS BHIPBATHCS U3 JIOBYHIKH, 3TO
He IaHO U YeMy-TH60 nHoMy. Bee GyzieT mpuTsiHyTO Hasazl IpaBu-
TALMOHHBIM 1oJieM. Tak YTo CyIieCTBYeT COBOKYITHOCTD COOBITHIA,
006J1aCTh MPOCTPAHCTBA-BPEMEHH, U3 KOTOPOM HUYTO He CIIOCOGHO
BBIOPATHCS, YTOOB! ZOCTHYD yAaJeHHOro Habmoatesist. 3Ty 06-
JIaCTh MBI CETOJIHSI HAa3bIBAEM YEePHOI IbIPOi. A ee rpaHuIly —
ropu30oHTOM coObiTHii. OHa COBIAAeT C TeM MECTOM, HAUMHAS
¢ KOTOPOT'O CBETOBBIE JIY4YH He MOT'YT BHIPBAThCS U3 YEPHOM JIbIPBL

JLJIs1 MOHUMaHWUS TOTO, YTO MBI yBUZIEHU Obl, eciiu 651 MOTIH
HabmoaTh 3Be3/iHbI Koutanc ¥ pOPMHUPOBAHHE YEPHOI IBIPHI,
clleflyeT BCIOMHMTS, YTO B TEOPMK OTHOCHUTENBLHOCTH HeT abco-
motHoro BpeMenH. Kaxxiwiit Habmoare b uMeeT cBoil cOGCTBEH-
HBI cueT BpeMeHu. J1J1s1 HaxozsIerocst Ha 3e3zie BpeMs Oyner
OT/IMYATHCS OT BPEMEHH YIAJIEHHOTo HaOoaTes u3-3a BIus-
HISI TPaBUTAIMOHHOTO TIOJIs 3Be3IbL. (3TOT 3 PeKT MOKET OBITh
H3MepeH Ha 3eMule B X0/Ie IKCIIEPHMMEHTA C YAaCAMH, pacroJiara-
IOLIMMICS] HA BEPIIMHE U BO3JIE OCHOBAHUSA BOIOHATIOPHOM OalllHu. )
IIpenmnosnoxuM, YTo OTYATHHBI ACTPOHABT KAXKIYIO CEKYHIY —
TI0 €T'0 YacaM — IILJIET CUTHAJI € IOBEPXHOCTH KOJLIATICHPYIOIIEi
3Be3/Ibl HA OOPT KOCMHYECKOT0 KOpabisi, KOTOPbIi orubaer 3Be3my
TI0 KpPyToBOi# opbuTe. B Kakoii-To MOMEHT, IOMYCTHM B OlMHHA-
ALATDH TI0 €T0 YacaM, PaZiMyC CKUMAIOIIEICs 3Be3/Ibl CTAHOBUTCS
MeHbllle KPHTUYECKOTO, IIPH KOTOPOM IPABUTAIIMOHHOE TI0JIe YCH-
JIMBAETCS HACTOJIBKO, YTO CUTHAJIBI GOJIBIIE YIKe HE JIOCTHUTAIOT
KopabJ1st Ha opbuTe.

JIromu Ha 60pTy KOpabiist OTMETSIT, YTO 110 Mepe MPHOIHKEHUST
11 yacoB MHTEPBaIbl MEXK/IY MOC/E0BATETbHBIMU CUTHAIAMH
acTpoHaBTa C/IeJIAIOTCS BCe [IHHee H JyiuHHee. BripoueM, addext
6ynet HeznauuTesieH 1o 10:59:59. Mexay CUrHaIaMH, OTHPABJIEH-
HBIMM TI0 YacaM acTpoHaBTa B 10:59:58 u 10:59:59, mis Habimo-
Aateieil Ha opOuTe MPOMAET Yy Th OOIbIIIE CEKYHIbI, HO CUTHATA,
nozadsoro B 11:00:00, npunwiocs 651 oxumaTs BeuHo. CBeTOBbIE
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BOJIHBI, UCITyIIEHHble MOBEPXHOCTHIO 3Be3/1bl Mexay 10:59:59
u 11:00:00 — no yacam acTpoHaBTa, OYAYT pacIpoCTPAHSTHCSA B
TeyeHHre HeCKOHEeYHOTO MEPHOJIA BPEMEHH T10 BIIEYAT/IEHUIO TEX,
KTO OCTAJICS1 Ha KopalJie.

BpeMeHHo# MHTepBaI MeX /Iy TPHOBITHEM [TOCTe0BATEb-
HBIX BOJIH Ha 60pT Kopabsi 6y/leT YAIUHATECS U YIJIUHATECS,
a CBeT 3Be3JIbl — JIENIAThCs Bce KpacHee U TycKJee. PaHo Win noszi-
HO 3B€3/1a MOMEPKHET HACTOJIBKO, YTO YoKe He Oy/IeT BUHA ¢ Kopab-
sis1. Tonbko U ocTaHeTcs YTO YepHas bipa B KocMoce. 3Be3/1a
TeM He MeHee ITPOJIOJLKUT OKa3biBaTh TAKOE Ke, KaK U IIpeX]ie, Ipa-
BUTAIMOHHOE BO3iekicTBHe Ha Kopabis. IloroMy 4To oHa Bee elie
BH/IMMa ¢ KopabJid, o kpaiineii Mepe B npuHuuiie. IIpocto mox
BJIMSTHHEM TDaBUTAIMOHHOTO 107151 CBET ee IpeTepIieBaeT CTOb
3HAYUTEIHHOE KPaCHOE CMeIlleH e, YTO OHA He BOCTIPHHNMAETCS
opraHamu yejioBedeckoro 3peausi. O/1HaKoO KpaCHOe CMelleHue
He BO3/IEHCTBYET Ha CaMo IpaBUTaIMOHHOE nosie. 1 kopabiis npo-
JIOJDKAET KPY>KUTh BO3JIE YEPHOM ZIBIPbL.

Pabota, nponenannas Pompkepom Ilenpoy3oM u MHOIO MKy
1965 1 1970 r., nokasana, YTo B COOTBETCTBHH C obmieii Teopuert
OTHOCHTEJIEHOCTH BHYTPH Y€PHBIX JIBIP JIOJKHA CyHIECTBOBATD
ocobast TOYKa, CHHIYJISIPHOCTH ¢ GeCKOHEYHOI IIOTHOCTHIO Be-
meCTBA. JTO O4€Hb HarloMuHaeT bosbioit B3peis, Hayano Bpe-
MEHH, C TOM JIMIIb PA3HUILIEH, YTO JIJIT KOJUIATICUPYIOIIEel 3Be3/Ib
M acCTpOHABTa 3T0 6bL10 61 KOHIOM BpeMeHH. Bce 3aKoHBI Haei
HAYKM M Hama criocobHOCTb MpefICKas3biBaTh Oynyiiee pasbusa-
I0TCS O CHHTYJISIpHOCTDb. BripoyeM, Habmonarens, ocTaBLIMiicCA
3a MpeJIeIAMU YEPHOM JIBIPhI, HE HCITBITAET Ha cebe NOoCIIeICTBUI
Kpaxa MpecKa3yeMoCTH, TOTOMY YTO HU CBET, HU KaKoii-HHOY/b
MHOU CHTHAJ He MOKET MPOPBAThCs K HeMy U3 CHHTYJISIPHOCTH.

Jtot yauBuTenbHbii dakT HazoyMua Pomxkepa Ilenpoysa
TIPe/IJIOKUTh TUIIOTe3y KOCMUYECKOH 1IeH3YPbl, KOTOPYIO MOXKHO
neped)pasrpoBatsh caenyonmM o6pasoM: «bor He TepnUT rosoit
CUHTYJIIDHOCTHY. VIHBIMHM CJIOBaMM, CHHIYJISIDHOCTH, IIOPOXK/Iae-
Mble IPaBUTALMOHHBIM KOJLJIATICOM, BO3HHMKAIOT TOJBKO B MECTax
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BPOJIe YEPHBIX JIBIP, I7ie OHM OJIArONPHCTOMHO CKPHITHI OT TIOCTO-
POHHETO B3IJIs/[a TOPH3OHTOM COObITHIL. Eciu GbITh TOYHBIM, 3TO
TO, YTO HA3bIBAETCSI CIA00 THIIOTE30i KOCMUYECKOM LIeH3yPhI:
OHa 3alIMiIaeT Hab/onaTe s el 3a npeielaMi YePHOM AbIPBI OT
MOOBIX MOCTEICTBHI Kpaxa MPeICKa3yeMOCTH, KOTOPbIi MPouc-
XOZIMT BHYTPH cUHTyJsipHOCTH. HO 3TO HMKaK He NOMOXKeT He-
CYaCTHOMY aCTPOHABTY, KOTOPBIii KaHYJI B YepHy10 Abipy. ITonia-
T i1 bor 1 ero cThIIMBOCTD?

Cy1lecTByeT HeCKOJIBKO pellleHnil ypaBHeHHI 0011el Teopuu
OTHOCHTE/TbHOCTH, KOTOPBI€ IO3BOIAIOT HAIIEMY aCTPOHABTY
YBHZETH IOJIYIO CHHTYJISIPHOCTB. BMecTo Toro utobbi yronuTs B Hee,
aCTPOHABT MOXeT IOIAcTh B TaK HA3bIBAEMYIO KPOTOBYIO HOPY
¥ 0Ka3aThcsi B Apyroi obnacti BeesieHHoi. 3TO OTKphiBaio 6bl
GoJblie BO3MOXKHOCTH U1 I TELIECTBHIA B IPOCTPAHCTBE U Bpe-
MéHH, HO, K HeCYaCTBIO, TAKHE PellleHN s, OX0XKe, MOTYT OKa3aThCst
BeCbMa HeyCTOHYMBBIMH. MaJteiiias rmomMexa, Takas Kak IpHcyT-
CTBHE aCTPOHABTA, CIIOCOOHA M3MEHUTD WX HACTOJIBLKO, YTO aCTPO-
HaBT He PasrJISIIUT CHHIYJIIPHOCTH, TIOKA He YTO/IUT B Hee, M er0
BpeMs 3aKOHYMTCA. IHBIMM C/IOBaMH, CHHTYISIPHOCTH BCEra
JIEKNT B €ro Oy/Iy1ieM ¥ HUKOL/[a — B IPOILLIOM.

Cu/IbHBINM BapHaHT TUIIOTe3bl KOCMUYECKOI 1IeH3YPBI OCTY-
JIMpYeT, YTO B PeaIMCTUYECKOM PellleHNH CUHTYJISIPHOCTD BCEra
JIEXKUT WM 1eJIMKOM B OyAyIeM (KaK CHHIY/IIPHOCTH IPaBHMTa-
LMOHHOT0 KOJLJIAlICa), UM LeJIMKOM B IIponuioM (Kak bosbioit
B3psis). BecbMa xotesnoch 661 HafieAThCs1, YTO TOT MJIM HHOI Ba-
PHaHT KOCMHYECKOH LleH3YPhl UMEEeT CMBICJI, IIOCKOJIBKY HeJIb3st
VICKJIIOYATS, YTO BOJIM3H TOJIBIX CHHIYJISPHOCTEN BO3MOMKHBI ITyTe-
mecTBusA B npouutoe. [Tono6Hasg BO3MOXKHOCTS 3aMaHYMBa It
nucareeii-¢haHTacTOB, OIHAKO OHA O3HAYAET, YTO HU OJUH YeJIO-
BEK He MOXeT ObITh CIIOKOEH 3a CBOIO Ku3Hb. HekTo criocoben
HIONacTh B NPOLLIOE U YOUTDh KOro-aMbo U3 BalllMX POAMTeIei,
KOI/Ia BHI ellle He 32YaThl.

ITpu bopMupoBaHy YepHOii IbIPHI B pe3yAbTaTe rPaBUTA-
IMOHHOTO KOJL/IATICA BCE ABMXKEHMS IO/KHBI OBITh OrPaHUYEHBI
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SMHCCHel rpaBUTAalMOHHBIX BOJH. [loaToMy cienyet oxuaats,
YTO TOBOJIBHO CKOPO YepHasi Ibipa IeperIeT B yCTOMYHUBOE CO-
crostiue. I1puHsITO [yMaTh, YTO 3TO (PMHATIBHOE, CTAllOHAPHOE,
COCTOSIHME 3aBHCHUT OT OCOOEHHOCTEN 0OBEKTa, KOJLIATIC KOTOPOTO
HOPO/IYT YEPHYIO bIpY. UepHast Abipa MOXKeT MMeTh Jiio0yIo ¢op-
My u pasMmep. bosiee Toro, ogepTanusi ee MOTYT ObITh H3MEHYUBbI-
MH, TIYJIbCHPYIOHIAMH.

Kaxk 651 To Hu GbL10, B 1967 1. B Jly6iuee Gbuia oy 6imkopa-
Ha cTaThbsi Bepuepa M3pasis, coBepriMBilas nepeBopoT B U3Y-
YeHHH YepHBIX /bip. M3pasns mokasan, 4yto mobasi HeBpaia-
I0IAsICS YePHAs! IBIPA IOJDKHA UMETh M/IeaIbHY10 KPYIJIYIO WK
chepudeckyio ¢popmy. Bosee Toro, ee pasMep 3aBUCUT JIMIIb OT €€
Macchl. B feficTBUTEIBHOCTH OHA MOXKET OMUCBHIBATHCS YaCTHBIM
pellieHHeM ypaBHeHMit JiiHIITeliHa, n3BecTHHIM ¢ 1917 r., korzma
Kapa IlIsapuiniasa 060CHOBAA ero BCKOPe Mocjie CO3MaHms
ob1eit Teopun oTHOCUTENBHOCTHU. IlepBOHAYATBHO Pe3yIbTAThI
W3pasiisi HHTepIPeTHPOBAJMCE MHOTHMH, B TOM YHCJIe U UM
CaMHM, KaK NOATBePK/IEHNE TOTO, YTO YePHBIE JBIPHI JIOJKHBI
06pa3’oBBIBATLCA TOIBKO IIPH CIKATHH TeJT, KOTOPbIe HMEIOT IMpa-
BIJIBHYI0 c(pepuieckyio ¢opmy. Ilockonbky B eiicTBUTENBHO-
CTH HHKaKOe TeJio TaKoi (opMoii He 0671a/1aeT, 3T0 3HAYMT, YTO
B 001IeM IPABUTAIIMOHHOE CXKATHE JIOJDKHO IIPHMBOAUTD K «TOJIBIM
CHHTYJIAPHOCTSIM»>. BripoueM, MMesiach 1 HHAsA MHTEPIPeTaLUs
pe3ysabTaToB U3passis, KOTOPYIO MOAAEP)KUBATH B YaCTHOCTH
Pomxep Ileupoys u [lkon Yusep. Peus 0 TOM, 4TO YyepHas Abipa
NOJKHA BecTH cebst 110106H0 mapuky xuakocta. Jlaxe ecan
o6bexT MMen HecepudecKylio GopMy Tepell KOIAICcoM, opo-
JVBIIIMM YEPHYIO JIBIPY, OHAa NPUMeT cepruieCcKre OYepTaHus
OJT leficTBHEM I'PaBUTAMOHHBIX BOJH. Ilo3Heime BeIyMCIIe-
HMS MOJITBEPUIM 3Ty TOYKY 3PEHHS, U OHA MOJy4Yua obiilee
TIPH3HAHUE.

BriBomei M3pasis oTHOCHIKMCH JIMINB K YEPHBIM JIbIPaM, BO3-
HUKIIUM M3 HeBpamalomuxcs Tes. Mcxons us ananoruu ¢ nia-
PMKOM >KHIKOCTH, CJIELyeT OXKUAATH, YTO YePHbIE IbIPhI, 00pa3o-
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BaBIlIHecs TPH KOJUIAINCE BPANAONIUXCS TeJl, He JIOKHBL ObITh
Hziea bHO KpyTabiMu. OHM JIO/DKHBE MMETh B/IOJIb 3KBATOPA B3/Ly-
THe, o6pa3oBapinieecs u3-3a BpanieHns. Hebosblioe B3y THe Ta-
koro tTuna Habmomaercs Ha ComHie. OHO BO3HUKJIO B Pe3yJib-
taTe BpanieHus CojiHUa BOKPYT €ro OCH C [IepHOJIOM OKOJIO
25 3eMubIX cyToK. B 1963 r. HoBo3esannen Poii Kepp nomyunn
/1S YepHOI JILIPHI Lie/blii Habop peleHuii ypaBHe Ui ob1ei
TEOPHMH OTHOCUTEJILHOCTH, IpuyeM bosiee 00IIMX, YeM pellieHHe
HIpapummabaa. KeppoBckye 4epHbie IbIpbl BPAIAIOTCA C IO~
CTOSIHHOM CKOPOCTBHIO, a MX pa3Mep U hopMa OIpeesIAioTcA uc-
KJIIOYHTENbHO MacCOi M CKOPOCTHIO BpauieHus. 1Ipn Hynepok
CKOPOCTH BpAIIleHHS YePHbIe TBIPHI MMEIOT MIeaIbHO KPYTJIYyIO
dopMy u pelllerme I HUX coBnazaeT ¢ penrenueM HIsapi-
mmasga. OHAKO eci CKOPOCTDb He paBHA HYJIIO, YePHBIE IBIPBI
BBIITYYMBAIOTCA B SKBaTopHaIbHOM obmacti. OTciona Hanpamm-
BAaeTCA eCTeCTBEHHbIN BhIBO/L: €CJIU UepHad Jibipa hopMupyeTcs
3a CYeT KOJI/IATICA BPAIAIONIerocs Teja, To KOHEYHOe ee COCTOs-
HHe OIMChiBaeTcs pelleHusiMu Keppa.

B 1970 r. Moii KoJLiera ¥ COyueHHK To acivpanType bpenox
Kaprep czenasn nepsriii wiar K I0Ka3aTeJbCTBY TAKOTO BbIBOZIA.
OH 1mokaszaJ, 4To, KOJIb CKOPO HOCTOSTHHO BPAIAIOIIAsAC YePHas
Ibipa UMeeT OCh CHMMETPHH, oI06HO BOUKY, ee pasMephl 1
dopMa 3aBHCAT TOJBKO OT Macchl U cKopocTy Bpatienus. [Tosz-
Hee, B 1971 T., 1 lokasaJ1, 40 M06as CTALMOHAPHO BPalIAoIasi-
Cs1 YepHas [IbIpa JIeHCTBUTEIBHO J0JKHA MMETh OCh CHMMETPHH.
Hakoner, B 1973 r. /IsBua PobuHCOH 13 noHAOHCKoro Kunrs-
Komnnemk, ncnoas3ys Hanm ¢ KaptepoM pe3ybTarhbi, OKOHYA-
TeJIbHO MOATBEPAN, YTO HAlll BHIBOJ OBLT BepeH: TaKOro posia
JepHbIe JIIPbI OMUChiBaioTcs peieHusiMu Keppa.

TaxuM 06pa3oM, 1ocJie FPABUTALMOHHOTO KOJI/IATICA YepHas
AbIpa JIOJKHA BPamaThCs, HO He IMyJIbcupoBath. Bosee Toro, ee
pa3Mepbi ¥ jopMa 3aBHCSIT TOJBKO OT MacChl M YaCTOTHI Bpalile-
HMS1, HO HUKAK He OT IPHPO/Ibl 06beKTa, KOJUIaIc KOTOPOro Io-
PO/ YEPHYIO ABIPY. ITOT BHIBOJ IIOJIyYHJI H3BECTHOCTD B (hopMe
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MaKCHMBI «Y 4epHO¥ IbIPEI HeT BoJIocy. OHa MoZIpasyMeBaer, 4To
04YeHp 00JIBIIOE KOIHYECTBO MHPOPMAIIMH O TeJle, KOTOpoe KOJI-
JIATICMPOBAJIO, IO/KHO MOTePATHCS P 06pa3oBaHUM YEPHOR
JbIPBI, IIOTOMY YTO IOCJIe 3TOTO Mbl MOJKEM M3MEPHTS JIMIID /[Ba
napameTpa JAHHOT'O TeJla — Maccy ¥ CKOPOCTb BpallieHus. 3Have-
HHe 3Toro OyzieT MOKa3aHo B cJeAyromei nekiuu. TeopeMa o ToM,
YTO «YepHbIE IbIPBI He UMEIOT BOJIOCY, 00J1aziaeT 60IbIIMM HPaKTH-
4eCKMM 3HaYeHHeM, MO0 Pe3KO OrpaHMYMBAET YHCJIO Pa3HOBH/-
HOCTeH 4ePHBIX IbIp. CTAHOBUTCS BO3MOYXKHBIM IETAIBHOE MOJIE-
JMpOBaHKe 0OBEKTOB, KOTOPbie MOIYT CONEP/KaTh YEPHBIE ZBIPHI,
M CpaBHEHMe NPeICKa3aHuii ATUX MOJIeTIel ¢ Hab/IIoAeHUAMIL.
Uccnenosanye yepHbIX JIp MpeacTaBiisger coboit 10BOMbHO
peaKHil B MCTOPMH HayKH CJTy4aii, Koraa Teopusi Gblia BbipaboTa-
Ha B MeJIbYAIIINX JleTa/IfgX Kak MaTeMATHYECKas MOZIEJIb 3a/I0JITO
710 TOT'0, KaK ee IIPaBHJIbHOCTH MOATBEepAN/IM Habmonenus. Koneu-
HO, 3T0 0OCTOSITE/ILCTBO CIYKHJIO OCHOBHBEIM apTyMEHTOM CKell-
TUKOB. Kak MOXKHO BepUTD B PeIBHOCTD OOBEKTOB, CylleCTBOBA-
HHe KOTOPbIX NO/ITBEPXKAeTCSI TONBKO BHIYMCIEHUSIMH, OCHOBaH-~
HBIMH Ha COMHMTEJIbHOI 0011eif TEOPHH OTHOCHTEILHOCTH?
Onnako B 1963 r. Mapren HImuzr, actporom obcepsaTopun
Maynrt-Ilanomap B Kamidboprun, o6Hapyxua c1abblii, HanoMu-
HaoNMit 3Be3Ty OOBEKT B HATIPABJIEHNH MCTOYHMKA PaMOBOJIH,
noxyuusiiero obosnagenre 3C273 (MOTOMy 4TO OH CTOMT TIOX
HoMepoM 273 B TpeTbeM Bhimycke KeMOpumxkckoro karajora
PaqMONCTOYHUKOB). Fl3MepuB KpacHOe cMeleHre HoBOro 00b-
exta, llIMuaT 06HAPYKu1, YTO OHO CMINKOM BEJIHKO /IS TOTO,
4TOOBI €10 MOXXHO GbLJIO PHIIHCATD IeHCTBHIO IPABUTALHOHHOTO
nons. Ecimu 651 KpacHOe cMelieHe HMeJIO TPaBUTALHOHHYIO
IPHPONY, 0OBEKT OKA3aICsA Obl HACTONBKO MACCHBHBIM U 6/13-
KHMM K HaM, 4TO OLIyHaNIoch Obl €ero BAUSHHE Ha OPOHTAIbHOE
AprokeHue niaHeT ComHeyHol cHCTeMbL. JTo 3aCTaBJISIO TPei-
TIOJIOXKUTB, YTO KPaCHOE CMelleHHe BBI3BAHO paciinpenueM Bee-
JIEHHOM, a 3HAYUT, OOBEKT PACIO/IaraeTcs OYeHb JaaeKo OT HaC.
A 17151 TOro YTO6B! MBI MOLJIH €10 BHAETH Ha CTOJIb GOJIBIIOM pac-

YEPHKIE bIPBI 51

CTOSIHHH, OH JIOJIKEH OBITh HCK/IIOYUTENHHO SIPKHM U H3JIy4aTh
OTPOMHOE KOJINYECTBO SHEPTUH.

EnuHCcTBeHHBIM MBICTMMbIM MEXaHM3MOM, CIIOCOOHBIM Bbi-
pabaThiBaTh CTOJIBKO 3HEPIHH, TIPEJICTABIISIICS TPABHTALIMOHHBIIN
KOJLJIAIIC, HO He OTIeJIbHOM 3Be3/Ibl, a BCel eHTpaIbHOM ob1a-
cTH ranakTukH. Ilosree 6611 06HAPyKeH LeIbiil psl NoIoOHbIX
KBa3U3Be3/HbIX 0OBLEKTOB, WM KBa3apoB, U Y BCeX HUX OTMeYa-
nock borblioe KpacHoe cMentenre. Ho Bce OHM HaX0AsTCs CIIUII-
KOM JIaJIeKO M CJIMILIKOM CJIOXKHBI [/ Hab 0 IeH i, KOTOpbie MOT-
71 6b1 iaTh yOeUTe IbHbIE IOKA3aTEIbCTBA CYIECTBOBAHUS Yep-
HBIX JIBIP.

Crenytoiiee 06HaIEXXMBAIONIEE CBUAETENBCTBO TOTO, YTO Yep-
HbI€e JIBIPBI BCe-TAKH CYIIECTBYIOT, OsABUIOCE B 1967 1., Korma
acnmpanTka KeM6pumxckoro yuusepeutera Jxxocenns bemn
obHapyXua, YTO HEKOTOPbie HebeCHbIe 0OBEKTH M3IYYaIOT pe-
ryAsipHble MMITYJIbChI pauoBosH. [lonavany /IxxocenyH u ee Ha-
YUYHbBII PYKOBOAUTENs JHTOHH XBIOMIIN Jla’Ke Pellliy, 4TO, BO3-
MOYKHO, MU YCTaHOBJIEH KOHTAKT ¢ MHOIJIAHETHOM LUBIJIM3a1I1-
eii B Zipyroii ratakTike. B camoM fere, st IOMHIO, Kak, IOK/Ia/1bIBas
Ha CEMHUHApPE O CBOEM OTKPHITHY, OHH 0003HAYIIHU TTePBbie YETHIPE
obHapy XeHHbIX UMK UCTOYHMKA abOpeBuaTypoit LGM 1-4, rie
LGM osnauano Little Green Men — MajieHbKHe 3eJIeHbie Y€JI0-
BEeYKHU (KaK MPUHSITO ObLJIO HA3bIBATh MHOIJIAHETSTH).

B KoHUE KOHI[0B, O/THAKO, U OHH, K BCE OCTAJIbHbIe IPUIILTH
K MeHee POMAHTHYECKOMY BBIBO/LY, YTO 3TH OOBEKTHI, HA3BaHHbIE
IMyIbCapaMH, PECTABJSAIOT CoO0i BpaIalonyecsi HeHTPOHHbIE
3Be37bl. Ily/ibcaphbi HCIYCKAIOT MMITYJIBCEHI PaJANOBOJH B PE3YJIb-
TaTe CJIOKHOTO B3aUMOJIENCTBHS MX MATHUTHBIX 1TOJIeH ¢ OKpY-
JKaromen MaTepueil. 1o ObLIa II0Xast HOBOCTD JIJIst aBTOPOB KOC-
MuYecKuX O0EBHKOB, HO GOJIBINIOE YTellleH e /It HEeMHOTHX yye-
HBIX, BEPUBIIINX B TO BpeMs B YepHbIe IbIpbl. 1 mepBoe peanbHoe
CBHJIETENICTBO TOTO, YTO HEMTPOHHBIE 3Be3/IbI CYNIeCTBYIOT. Pa-
[MYC HEMTPOHHOIM 3Be3/IbI — OKOJIO 15 KMJIOMETPOB, YTO JIMIIL B
HECKOJIBKO pa3 60J1bille KpUTHYECKOro pajuyca, NP1 KOTOPOM
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3Be3/la CTAHOBHUTCA YepHOU sibipoil. Ecm ogHa 3Be31a MoXxeT
CKaThbCs JI0 CTOJIb MAJIBIX Pa3MEPOB, PE3OHHO OJKUATh, YTO M JIPY-
THe 3Be3/1bl CIOCOOHBI YMEHBIIIUTDCS IAXKE JI0 elle MEHBIINX pas-
MEPOB U CTaTh YePHBIMH JIBIPAMH.

Kax MOxxeM MbI HazieSIThCsl OOHAPYKUTh YEPHBIE IBIPDI, €CIIN
OHM 10 OTIPE/IeNIEHHIO He HCITyCKAIOT HUKAaKOT'o ¢BeTa? JTOo Jlaxe
He INIOMCKH YePHOM KOLIKY B TEMHOM KOMHATe — 3TO IIOMCKH Yep-
HO# KOLIKH B yroasHo# siMe! K cuacTeio, ciocob ecTh, MOCKOJIb-
Ky, KaK yKka3biBaJ emle J/[>koH MuYesLT B CBOel «IepBONpOXoIde-
CKoi1» cTaTthe 1783 r., YyepHas AbIpa OKA3hIBAET IPABUTALHMOHHOE
BO3JEHCTBHE Ha O/n3iexaliye 06beKThl. ACTPOHOMBI BbISIBHIN
LeNBbIH Pl CUCTEeM, B KOTOPBIX /IB€ 3Be3/Ibl IBUXKYTCS O[HA BO-
KPYT APYTOii, CBA3aHHbie rpaBuTaitieii. OHu Takxke oOHAPY KN
CHCTeMbI, B KOTOPBIX €[MHCTBEHHAS BU/IIMast 3B€371a oOpaliaet-
€51 BOKpPYT HEBHAIMMOT'O KOMITaHbOHA.

KoneuHo, Hesb3s ¢ X0y yTBEpXK/AaTh, YTO 3TOT KOMITAHBLOH —
YyepHasd Abipa. Bo3M0oxHO, 3TO IpOCTO 3Be371a, CBET KOTOPOI He-
JOCTATOYHO SIPOK JIJIs TOTO, YTOObI MBI MOT/IH ee Habmogpath. Of1-
HaKO HEKOTOpbIe U3 TaKUX cucTeM (HanpuMep, X-1 B co3Be3 M
Jlebenb) ABIAIOTCS TAKKE OYEHb MOITHBIMM MCTOYHNKAMH PEHT-
TeHOBCKOTo u3ydenus. Hawyuriee o6bsicHeHue 3T0ro eHoMe-
Ha 3aKJII0YaeTCA B TOM, YTO PEHTTEHOBCKHUE JIyYH UCITYCKAIOTCS
MartepHeii, BLIOPOIIEHHOI ¢ IIOBEPXHOCTH BUAMMOI1 3Be3ipl. ITa-
Jiad B HallpaBJIeHUU HEBUMMOTO KOMITaHbOHA, OHA MprHobpeTaer
CIHMpabHOE JIBUXKEHHe, — KaK BOJIa, YCTPeMJISAIOMAACS B CIIUB
BaHHbBI, — 0YeHb CHJIbHO Pa30rPeBaeTCsl U MCILYCKAeT PEHTTEHOB-
ckue Jiyyn. YtoOs! moo6Hbii MeXxaHu3M paboTal, HeBUANMBIIA
00BEKT No/KeH OBbITh OYeHb MaleHbKMM — TaKMM, Kak GeJIbiii
KapJ/IMK, HeMTPOHHAS 3Be3/1a MM YePHAS JIbIpa.

HWtak, n3 HabmomaeMoro ABMKeHH S BUIUMOM 3Be3/1bl MOXKHO
BBIBECTH MUHMMAJILHO BO3MOXKHYIO MacCy HEBHIMMOTO OOBEKTa.
Hanpumep, B cucreme Jlebenp X-1 HEBUIMMOE TeJIO IO MACCE
MPHUMEPHO B 1ecTh pa3 npeocxoauT Haile Connie. CornacHo
BbIBOZIaM YaHzpacekapa, 3TO CAMIIKOM MHOTO JIJISt TOTO, YTOObI
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HeBHIMMKa ObL1 GestbiM KapaukoM. OH CIMIIKOM BeJIMK M J7Is
HEeHTPOHHOM 3Be3/Ibl. A 3HAYMT, 3TO ZIOJDKHA ObITH YepHas JIbIpa.

Cy1iecTBYIOT ¥ IpyrHe MoZiesid Jijis 00bsicHeHus (heHOMeHa
Jlebenst X-1, He BKMOYatonme B cebs YepHbIe LIPBI, HO BCE OHU
JIOBOJTHHO HaTsiHY THL. IIpHcyTcTBuE B 9T0I cHcTeMe YepHOiIi AbIPBI
KaXKeTCsi eIMHCTBEHHBIM Pa3yMHbIM oObsiCHeHHeM Habmoziae-
MbIX ocobeHHocTeil. HecMoTps Ha aT0, 51 3akmounn napu ¢ Ku-
rioM TopHoM u3 KanmngopHuitckoro TeXHOI0rHYeCKOro MHCTH-
TYTa O TOM, YTO B JeiicTBUTENBHOCTH Jlebens X-1 He comepKuT
YyepHoi1 AbIpbl. 17151 MeHsi 3TO CBOero pofia CTpaxoBKa. Sl MHoro
paboTas Haji pobJIeMOli YePHBIX JIBIP, M BCe MOM TPY/IbI TIOMIYT
IPaxoM, ecJIM OKaXKeTCs, YTO YePHBIX AbIP He cymecTByeT. Ho
€CJIM 4ePHOI JbIphI B cucTeMe Jlebens X-1 He okaxeTcsl, s XOThb
OTYACTH YTELIyCh, BHIMIPAB MAPH M MOJIYYHUB YeTHIPEXTOANYHYIO
MOAIMCKY Ha xXypHal Private Eye. Ecnu ke 4epHas npipa TaMm
ectb, Kun Gyziet 6ecruiatio nosyyath Penthouse, Ho Beero JMiib
T0JI, IOTOMY YTO KOr/ia Mbl 6mmcs 06 3akan B 1975 r., To GBLIM
Ha 80 % yBepeHbI, 4TO YepHasi bipa B coseaauu Jlebeab MMeeTcs.
Ceropst, st 6bI CKa3asi, MbI yBepeHbI B 3TOM Ha 95 %, OIHAKO HaIll
CIIOP elle He pa3pelleH.

CauieTe/IbCTBA CYIIECTBOBAHUS YEPHBIX IBIP OOHAPYKHBa-
IOTCSI B LIEJIOM Psifie 3Be3IHBIX CHCTEM Hallleli raJlakTHKH, a TaAK)Ke
B LleHTpax JIPYTUX raJIaKTUK Y KBa3apoB, rjie YepHbie JbIpPhI, I0-
BHIUMOMY, FOpaszio KpyTHee. J[OIMycTUMO TaKkKe pacCMaTpHBaTh
BO3MOKHOCTb TOTO, UTO CYHIECTBYIOT YepHbIe JBIPBI, Macca KOTO-
PBIX 3HAUUTEJIbHO MeHblle Macchl Hamero CoHia. OHu He Mo-
IyT 66ITh C(HOPMHUPOBAHBI B pe3yJibTaTe TPABUTAI[HOHHOTO KOJI-
Jiarica, TOCKOJIbKY MX Macchl HIDXe Tipeziena HYanpacekapa. 3Be3-
IIbI CTOJIb MAJIOH MacChl CIOCOOHBI CONPOTHBJIATECH COOCTBEHHOIM
rpaBUTALMHU JIa>Ke TTOCJIe TOro, Kak MCYEPHAIOT Bee si/lepHoe Toll-
smBo. Tak 4To MajloMacCHBHEIE YePHBIE JIbIPHI MOTYT (POPMHPO-
BaTbCs, TOJILKO €CIM MAaTEPUS IOCTHTAET OrPOMHOII IJIOTHOCTH,
cxkaTas o4eHb GOBLIMM BHEITHMM aBjieHeM. Takue ycnoBus
BO3HMKAIOT, HAIIPUMeP, TIPH B3PbIBE CBEPXMOIIHBIX BOJOPOAHBIX
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60M6. Ousnk J[KoH Yujep Kak-To MOACYMTA, YTO, €CJIU B3SATh
BCIO TSDXeJIYIO BOJLY, COIEPIKALIYIOCS BO BCEX OKeaHaX MHPa, MOX-
HO CO371aTh BOIOPOAHYI0 GoMOY, KOTOPast HAaCTOJIBKO COKMET Ma-
TEPHIO B LIEHTPE, UTO BO3HUKHET YepHas npipa. K HecyacThio, He
OCTAHETCSt HUKOT'0, KTO MOF ObI 3TO YBU/AETH.

bBonee peamuCTHYHO# BBHITJTIIAUT BO3MOXHOCTD TOTO, YTO Ma-
JIOMacCHBHbIE YePHBIE IbIPBI BO3HUKJIM ITPH BHICOKUX TEMIIEpaTy-
pax M JIaBJieHUAX Ha CaMOM paHHeM 3Tarne 3o o BeenenHoit.
ITopobHOe MorI0 CIIYIUTHCS, ecyii Mojiozias Beenennas He Gblia
COBEPIIIEHHO IJIa/IKOI ¥ OHOPOIHOM, TIOTOMY YTO TOrza HeOOb-
tive 06J1aCTH ¢ IJIOTHOCTHIO Bhillie CPefiHel MOTJIH ObITh CKAThI
TeM CaMBIM 00pa3oM, Kakoit Heo6X0MM 11157 06pa3oBaHUs Yep-
HBIX 161p. Ho MBI 3HaeM, 4TO IOJKHBI OBLIM CYIECTBOBATh He-
KOTOpble HEOHOPOIHOCTH, TOTOMY YTO B IIPOTUBHOM CJIy4ae aKe
B HBIHENIHIOI 310Xy Bo BeesieHHoit Bee erne Habsmonaiocs Gul myie-
aJIbHO PaBHOMEPHOE pacripefieJIeHHe MaTepHH BMECTO ee CKOILJIe-
HHI B 3Be3/IaX M FAJIaKTHKAX.

JlelicTBUTeIBHO T HEPABHOMEPHOCTH, TPpebyeMble A1 06~
Pa30BaHusI 3B€3/1 U TANIAKTYK, MOLJIN TIPUBECTH K (DOPMHPOBAHMIO
3HAYMTEJBHOTO YHC/Ia TAKMX MEPBUYHBIX YEPHBIX JIbIP, 3ABUCUT
OT YCJIOBHIi, KOTOpBlE UMEJIM MECTO HA PAHHEM 3Tarle Pa3BUTHS
Bcenennoii. Tak uTo ecsiu HaM yZIacTCsi YCTaHOBHMTD, CKOJIBKO
NEPBHYHBIX YEPHBIX JIBIP CYIIECTBYET HbIHE, MBI MHOTOE Y3HAeM
O CaMbIX PaHHUX 3TallaX ee CTaHOB/IeHUs. [lepBuuHbie YepHbie
ZIBIPBI € Maccoii 6oJiee MILTMAP/A TOHH (TAKOBa Macca KPYITHOM
ropbl Ha 3eMuie) MOTYT ObITh BISIBJIEHBI TOIBKO 110 MX TPABHTA-
HJIOHHOMY BO3JIECTBHIO Ha BUIMMYIO MaTepHIO WM Ha pacuinpe-
Hie Beenennoii. OnHako, Kak BBl y3HaeTe M3 CJIEAYIOEN KUY,
JepHbIe [bIPBI He TaK YK YePHb, B KOHIle KOHI[0B. OHU HCITyCKa-
I0T 3/IEKTPOMarHUTHOE U3Jy4eHHe, MOJ0OHO HArPeThIM TeJlaM,
MpHYeM TeM HHTeHCHBHee, 4eM OHHM MeHblIle. Tak 4To mapajiok-
CaIbHBIM 00Pa3oM MOXKET CTATHCSL, YTO OOGHAPYKHUTH HeGOMBIIYIO

YepHYIO AbIPY MPOille, YeM KPYITHYIO.

YETBEPTAMA JTEKIIUA

YEPHDBIE /IbIPbI
HE TAK Y/X UEPHBI



o 1970 r. Mmou uccienoBanus B o6aactu obuieii TeOpHH OT-
HOCHTEHOCTH ObLiIM CKOHLIEHTPUPOBAHbI Ha BOIIPOCE, CyIIle-
CTBOBaJIa M cMHTyJ/IIpHOCTL Bossioro Baprisa. Ho xak-To Ho-
sIOPBCKMM BEY€POM TOTO TO/1a, BCKOPE MoCJIe POXAeHHs Moei
no4ky JII0cH, 51 33[yMasIcsi O YePHBIX AbIpax, YKIaABIBAsICh CIIATh.
Mos ¢pusnyeckas 6€CrIOMOLIHOCTh CYHIECTBEHHO 3aMe/I/IsAIa
3TOT TIPOIleCC, TaK YTO BpeMeHU Ha pa3fyMbsi XBatano. B To Bpe-
M4 ellie He CyLIeCTBOBAJO TOYHOTO ONpe/iefieHUsi TOTo, Kakue
TOYKH IPOCTPAHCTBA-BpeMeHH JIesKaT BHYTPH Y€PHOM ABIPH,
a Kakue — BHe ee.

S yxe obcyxaan ¢ Pomxepom Ilenpoysom uneio onpenene-
HMSI YePHOI1 IbIPhI KAK COBOKYTIHOCTH COOBITHIA, M3 KOTOPOM He-
BO3MOXKHO YCKOJIB3HYTH Ha Gostbliioe paccTosinue. CeroHs 31o
obmenpuHsToe onpeneneHie. OHO 03HAYAET, YTO FPAHMILA Yep-
HOW JIBIPBI (TOPU3CHT COOBITHIT) JOPMHUPYETCS JIyYaMH CBETA,
KOTOpble Ha4MHAasl C 3TOr0 MeCTa He MOTYT IIOKUHYTh YePHYIO
zpipy. OHM OCTaIOTCS B Heli HABEYHO M MeYyTCs y Kpas. ITO Bce
PaBHO YTO yAMPaATh OT NOJMUEHCKHX, OllepeIMB UX HA IIar, HO
TaK HUKOIZIa ¥ He OTOPBATbCS OT MOTOHM.

BresanHo st oHA, YTO MYTH TaKHX CBETOBBIX JIyuYeil HE MO-
YT cONMMKATHCA, TAK KaK B MPOTUBHOM CJTy4ae OHM HEU3GeXkKHO
niepecekMch Obl. Kak ecm 661 yOeraommii 0T MOMIMH CTOJIK-
HYyJICSI ¢ APYTHM OersierioM, YAHPAIOIMM B IPOTHBOIIOIOXKHOM
HanpassieHud. O6a 6eH ObI CXBAY€Hb, a JIyYH — Te KaHYJIH Obl
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B yepHoii apipe. Ho ecyu 61 Jiyun MOTIOTHIA YEPHAS JBIPa, UX
yae He ObuTo 6bl Ha rpanuIie. Tak 4To JIyYn HA TOPU3OHTE CO-
OBITHI JOJIXKHBI IBUTATHCS TTAPaJLIe/IbHO APYT APYyTy WIH pas-
JIEJIBHO.

MO3HO HCTIONIB30BATh APYTYIO AHAJIOTHIO: TOPU3OHT COOBI-
THIA, TPAHHUIIA YePHOI1 JBIPBI, HAIIOMUHAET Kpaii TeHH. ITO Kpait
CBeTa, YHOCAIIETOCs Ha IajieKHe PacCTOSHMSA, HO 3TO M Kpai cy-
Mpaka HeMHHyeMoii rubesm. V1 ecyi Bb mocMoTpHTe HA TEHD, KO-
TOPYIO TIPeMeThl OTOPACHIBAIOT B JIyYaX HCTOYHHUKA, YA ieHHO-
ro Ha GoJiblioe paccrosinie, Kak CostHIle, Bbl yBHINTE, YTO JIyYH
CBeTa Ha Kpalo He Mpub/KaloTcst Apyr K Apyry. Eciu myyun cse-
Ta, KOTOpBIe 00pa3yloT rOPU3OHT COOBITHIA, HUKOT/ZIAa HE MOTYT
COM3UTHCA, TLIOINAIb TOPU30HTA COOBITHH OJDKHA OCTABATHCS
ITOCTOSTHHOH HJIM YBEJIMYUBATHCS cO BpeMeHeM. OHa JIHIlb HU-
KOT/Ia He MOKET COKPAIAThCs, IOTOMY YTO B TAKOM CJIydae 1o
KpaiiHeii Mepe HEKOTOpBIe JIydd Ha rpaHulie NO/DKHBI cOMu-
3uthcesi. Ha camom ziesie ata 1Ioma/ib 1o/HKHA YBEJIMYUBAThCS
BCSIKHIi pa3, KOT/ia BellleCTBO WM U3JIyYyeHHe ITONaJlaeT B Yep-
HYIO IBIPY.

IIpencrasbTe TakXe, YTO 1Be YePHBIE ABIPHI CTOIKHYJINCH U
CJIIIHCD, 00Pa30BaB HOBYIO YepHyIo abipy. Torza miommaas ropu-
30HTa COOBITHIT BHOBb 00pa30oBaHHO YePHOI IBIPHI ObLIa GBI
6oJIblIIIe, YeM Y IBYX MCXO/IHBIX, BMECTE B3ATBIX. ITO CBOMCTBO «He-
COKpAIL[AEMOCTH, TIPHCYLIee MO FOPU30HTA COOBITHIT, Ha-
JIaraeT BaKHOe OrpaHiYeHre Ha BO3MOYKHOE TIOBeZIeHHe YePHBIX
Ibip. 51 ObUT TaK BO36YXK/IeH CBOMM OTKPBITHEM, ITO IIOYTH He CIIaJl
TOH HOYBIO.

Ha cremytomuii nens st nosponns Pomxepy Ilenpoysy. Ow co-
rmacuics co MaoM. Ha camoM Jieie, st [ymalo, OH mmozro3pesas 00
3TOM cBo¥cTBe Iomaay. OIHAKO IT0JIH30BAJICA HECKOIbKO HHBIM
oIIpe/ieJieHreM YepHOi AbIpsl. EMy IIpocTo He IpUILIo B FOJIOBY,
yT0 00a OIpe/iesIeHHs ALYT OIHH U Te e FPAHHI[BI YEPHOI IBIPHI,
€CJI1 OHa ITepelIa B CTAlIMOHAPHOE COCTOSTHUE.
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BTOPOI1 3AKOH TEPMOJIUHAMUKHU

HecokpainaeMocTh miomanyu YepHO JbIpHl 3aCTABISIET
BCIIOMHHUTbD O TTOBEJIEHUH (PU3NYeCKOil BEeJIIMYNHEI, HA3bIBaeMOil
BHTPOIHE U CIyXalleil Mepoii HeymopsIOYeHHOCTH J000ii cH-
creMbl. OOBIIEHHBIH OIBIT IIOKA3bIBAET, YTO GECIIOPSIOK NMeeT
CBOICTBO HApaCTaTh, €CJIH BEIH MPeIOCTABJIeHEI CaMu cebe; 4To-
OBI yBUIIETH 3TO, IOCTATOYHO HE YAHUTH HAYErO B sioMe. M1 Mo-
2KeM cO3JaBaTh MOPSIOK U3 GecIops/IKa, HAI[pUMep, KOTa Kpa-
cuM oM. OiHaKo 910 TPEGyeT 3aTpaT SHEPriHm, a SHAYUT, YMEHb-
IIaeT KOJIMYECTBO AOCTYITHOH HaM yIOPSIIOYEHHOH HEPriu.

Toynas opMyIMpPOBKa JaHHO# HIEW HOCUT HA3BAHHE BTO-
POro 3aKOHa TepMOAUHAMUKH. OH IOCTYJIUPYET, YTO B U30JIUPO-
BaHHOIi cHCTeMe SHTPOINHS CO BpeMeHeM HHKOrJa He YMeHbIIa-
etcst. Bosee Toro, mpit 0ObeAMHEHNH IBYX CHCTEM SHTPOIHS 00b-
eIMHEHHOI CHUCTEMBI ITPEBHINIAET CYMMY SHTPOIHUE OT/IETBHBIX
cucreM. PaccMOTpUM B KauecTBe NprMepa CHCTeMY MOJIEKYJI ra3a
B 3aMKHYTOM 0OBeMe. MoJIeKyJIbl MOKHO YIIOZOOUTD KPOIIEYHBIM
OGUIBSIPHBIM UIApaM, HEIIPEPBHIBHO CTAIKUBAIOLIMMCS APYT C APY-
rOM ¥ yzapstioium B 6optuku crona. [Ipeanosmoxum, 4To naka-
YaJbHO BCE MOJIEKYJIBI COOpaHBI B JIEBOI YaCTH eMKOCTH IIPH T10-
Mo neperopozki. Ecim 3atem neperopoaky yoparb, OHH pac-
IIPOCTPAHSTCA 10 BceMy 00beMy, 3aHsB 00e MOJIOBUHBI EeMKOCTH.
Crryctst HEKOTOPOe BpeMsi OHH BCE MOTYT CJIy4aifHO OKa3aThCst
B IIPaBO¥i MOJIOBUHE UJIH BHOBB cobepyTcst B jieBoit. Ho ropasmo
GoJiee BEPOSITHO, YTO B 00ENX MOIOBHHAX GyZieT pUOIM3uTe/IbHO
OITHAKOBOE YHCJIO MOJIeKYJ1. Takoe cocTosiHue MeHee YIopsiio-
YeHHO WK 60Jiee HEYNOPSIIOYEeHHO, YeM UCXOLHOe, KOT/a Bce
MOJIEKYJIBl PacIIOJIaraJiich B OIHOI rosioBuHe. B aToM ciryyae ro-
BOPSIT, YTO SHTPOITHSI IA3a MIOBHIIIAETCSL.

A Tenepnb npecTaBbTe, YTO H3HAYAJILHO UMEIOTCSI JIBE €MKO-
CTH: OZfHA C MOJIEKYJIaMH KHCJIOpOIa, ipyTast — a3oTa. Ecim co-
€IMHUTH EMKOCTH, YIA/THB NEPETOPOJIKY MEXITY HUMH, MOJIEKYJIbI
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KHCJIOPOJIa ¥ a30Ta HAYHYT CMeINBAThCsI. Yepes HeKoTopoe Bpe-
Ms B 00eHX eMKOCTSIX, CKOpee BCero, OyieT coepxarbCsi OTHO-
CUTEJIHHO OZIHOPOHAS CMeCh KUCJIOPo/ia M a30Ta. ITO COCTOSTHHE
6yzeT MeHee YIOPSIIOYEHHBIM, 8 3HAYNT, obJafalonuM 6osee
BBICOKO# SHTPOITHEIH, 4eM HCXOHOE COCTOSTHUE IBYX OTETBbHbBIX
€MKOCTeH.

Bropoii 3aKk0H TepMOIMHAMUKH 3aHUMaeT COBEPIIEHHO OCO-
60e MecTo cpezin APYruX pU3MIECKUX 3aKOHOB. ITH JIpYyrHue, Ha-
TIpHMep 3aKOH BCeMUPHOTO TsiroTennst HploToHa, aGCOIOTHBI,
TO eCTh BBIIOJHSIOTCA Beerzia. Bropoii »ke 3aK0H TepMOIMHAMUKHI
HOCHT BEPOSITHOCTHBII XapaKTep, HHaYe TOBOPSI, BHITIOJIHSIETCS
He BCer/a, HO B MOZABJIsAonieM GONbIIMHCTBE CTydaeB. BeposiT-
HOCTb TOTO, YTO BCE MOJIEKYJIBI Ta3a Yepe3 KaKoe-TO BpeMsi OyyT
0OHapy’XeHbI B OIHO TIOJIOBUHE COCY/IA, COCTABJISIET MHOYKECTBO
MIULTHAP/IOB K OZIHOMY, HO TAKOE MOKET CJIyUUThCSL.

Ho ecin no6m30cTi ecTh YepHast [BIPa, HAPYIIUTh BTOPOi
3aKOH TOpa3/Io MpoIIe: IOCTATOYHO IIOMECTUTD B Hee HEKOTOpOe
KOJIMYECTBO BeIECTBA C BBICOKOI IHTponueii (Hampumep, cocy
¢ rasom). [TosiHast SHTpONHUS BEIECTBA BHE [IBIPHI JIOJDKHA ITOHU-
3uthcA. KoHeYHO, MOXKHO CKa3aTh, YTO ITOJTHASI SHTPOIHS, BKJIIO-
Yasi SHTPOIUIO BHYTPH YepHOii AbIpkI, He noieT BHu3. Ho mo-
CKOJIBKY He CYIIECTBYET CIIoco0a 3ar/ITHYTh B Y€PHYIO IBIPY, MBI
HUKaK HE CMOX€eM OLIeHUTDb IHTPOIHIO BeecTBa BHYTPH Hee.
Tloaromy 6bL10 661 XOPOILO, €c/in Obl YepHast apipa 0bazana He-
KOTOPBHIM CBOMCTBOM, ITO3BOJISTIOIMM HAGIONATENISIM CHAPYKU
YepHO# ABIPHI CyAUTh 00 ee SHTPOINH; OHA O/DKHA BO3pacTaTh
BCSIKMI pa3, KOT/la B YepHYIO BIpY TONajiaeT BeIeCTBOo, Hecylee
SHTPOITHIO.

Crienyst Moeii ujiee 0 TOM, YTO ILIOMAb TOPU30HTA COOBITHIA
YBEJTNYUBAETCA, KOT/[a B YEPHYIO IbIPY IOMaziaeT BEIeCTBO, aClik-
panT u3 Ilpuncrona JIxeiikob BekeHuITeitH mpeanonoKu, 4To
IO/ FOPHU30HTA COOBITHI MOXKET CLyXKUTh MEPOi SHTPOITHI
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yepHO# ABIpL. Korza BemectBo, Hecylliee SHTPOIHIO, MONaJaeT
BHYTDb YE€PHOIA JBIPHL, TUIONIA/b FOPH30HTA COOBITHI YBEIMIHUBa-
eTcs , TaK YTO CyMMapHasi SHTPOITHS BellleCTBa BHE YePHBIX JIBIP
 IJIONA/[b TOPU3OHTOB HUKOT/IA HE YMEHBILATCS.

Ha nepsbiii B3I715171, 3TO NPEAIIOIONKEeHHEe HCKIIOYaeT Hapy-
IIeHIe BTOPOIO 3aK0OHA TEPMOJIMHAMHUKHY B OOJIBIIIMHCTBE C/Ty4aes.
OnHaKO OHO COEPKUT CEpbEe3HYIO OIIMOKY: eC/IN YepHOI IBIpe
TIPHCYII[a SHTPOIIHS, TO y Hee JOJDKHA ObITh TAKXKe U TeMIiepaTy-
pa. Mexy TeM ¢prsirdeckoe Tesio, TEMIiEpaTypa KOTOPOro OTJIHYHA
OT HyJIs1, OJIKHO MCITyCKaTh U3/Iy4eHue To Wi MHOM UHTEHCHB-
HocTH. Bee ToT ske 00bIIeHHbIH OIBIT MO/ICKa3bIBaeT HaM, YTO, €C/IH
HAKaJUTh KOYepry Ha OTHe, OHAa HaYHeT CBETHTHCS KPAaCHBIM M
ucnyckarb n3nayderne. Ho u Tena ¢ 6oee HU3KOil TeMmepaTy-
Poii Takke HCITYCKAIOT ero; TOJIbKO MBI OOBIYHO 3TOrO He 3aMeya-
€M, IIOTOMY YTO OHO O4€eHb cJ1a6o. VI3iryyaTh OHU MOKHBI /IS
TOr0, YTOOBI He HAPYIIAJICsl BTOPOi 3aKOH TepMOAMHAMHUKH, Tax
YTO YepHBIe BIPHI IOJDKHBI HCITyCKaTh H3/Iy4eHue, HO IO ofpe/e-
JIeHUIO OHHU He JIOJDKHBI U3JTydarh Huvero. [losroMy npeacraBisieT-
Cs1, YTO TUIOLIA/b FOPU30HTA COOBITHIA YEPHOM JBIPHI HE MOXKET
CIIY>KHUTb MepPOii €e SHTPOIHH.

HeiicrButesnsno, B 1972 r. st Hamicas CTathio HAa 3Ty TEMY BMe-
cte ¢ bpennonom Kaprepom n aMeprkasckim Kosuieroi JpkuMomM
BapruubiM. Mb1 ykazamu, 4To, HeCMOTpSI Ha BCe CXOJICTBO MEKLY
SHTPOMHKEH U TLIOIIA/IbIO TOPU30HTa COOBITHIA, CYIIECTBYET 3Ta Ca-
Masi, IBHO (haTaibHas CI0XKHOCTD. JlOKeH IPU3HATBCS, YTO IPH
HaIMCaHUM CTaTbH MHOIO OTYAaCTH PYKOBOAWIO pa3/ipaxkeHue
npotus BekeHIITelHa, TOCKOJIBKY s1 YyBCTBOBAJ, YTO OH HEBEPHO
HCTIOJIb30BATT MOE OTKPBITHE, Kacalolieecs BO3pacTaHusI ILTOIA 1
TOpH30HTA COOBITHIA YepHBIX ABIP. IT03/1H€Ee, OHAKO, BHISICHHIOCH,
YTO OH OBUI B OCHOBHOM IIPaB, XOTSI M HA HEOXKUIAHHBIH JUTS HEro
€aMoro yiajl.
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N3/TYYEHUE YEPHBIX JIbIP

B cenrsibpe 1973 r. Bo Bpems noeszxu B MOCKBY st 06Cy I
npobiieMy YepHBIX JBIP C IBYMsI BeIyIIMMHU COBETCKUMH CIIEIH-
aZMcTaMH B 3TOi 001acTH, SIkoBoM 3esboBu4eM H AjekceeM
Crapobunckum. OHn yOexaaIi MeHs B ToM, YTO B COOTBETCTBHI
C TIPUHIIMIIOM HeoIpeieJIeHHOCTH KBaHTOBOK MeXaHMKH Bpallia-
IOIIMECS YePHBIE JIBIPhI JO/LKHBI ITOPOK/IATh M UCITYCKaTh 37IEMeH-
TapHble YacTHIBL S cornamancs ¢ ux Gpu3MYecKuMH apryMeHTa-
MM, HO MHe He HDaBIJTHCh MaTeMaTHYecKye METOJIBI, TIPH IIOMOLIU
KOTOPBIX OHU paccYnThiBam H3nyderue. [loaTomy s 3aHsiics pas-
paboTKoii Gojiee cOBEPLIIEHHOTO MATEMATHYECKOTrO anmnapara,
¢ KOTOPHIM O3HAKOMMIJI CJIylnaresieii HepOpMaJbHOrO CeMUHapa
B Oxkcdopre B koH1ie Hosiops 1973 1. B To Bpems 51 emnre He Ipows-
BEJI PACYETOB JIJIs1 BBISICHEHUS ITAPAMeTPOB M3/TydeHust. 51 oxuzan
06HapyXUTh JIMIIb U3IIyUeHNe, PeCKa3aHHOoe 3e/IbI0BIYEM 1
CTapo6HHCKHM /151 BpAILAIOIMXCA YepHBIX ibIp. OMHAKO, Ipo-
JIeJIaB BEIYMCJICHHS, 51 OGHApY XKW1, K COOCTBEHHOMY YANBJIEHHIO
H JI0CaJie, YTO AaXke HeBpallIAIoNHecsl YepHbIe AbIPhI IO/DKHbI 110~
POXKIATh M HCITYCKaTh YACTHLBI € TIOCTOSTHHOM CKOPOCTBIO.

BHavuaJle st TOLyMaJI, YTO 3TO CBSI3aHO C OIIMOOYHOCTBIO NPH-
6IMKe N, MCTIOIb30BaHHBIX MHOIO TIpH pacyerte. 51 omacasics,
Kak 651 BekeHinrmeiin, y3HaB 0 MOMX BBIBOZIAX, He HCIIOJIb30BAJ UX
JUIS1 3aIL[UTHI CBOEii Mjien 00 SHTPOIMUK YePHBIX ABIP, KOTOPas MHe
He HpaBuaach. OHaKo yeM Gosblue st fyMas 00 aToM, TeM CUJIb-
Hee BO MHe KPeILIo yoesxieHue, 4T0 HCII0b30BaHHbIe TIPHOIH-
eHMs rmpaBoMepHbl. OKOHYATENbHO JKe MeHst yOeuIo B peab-
HOCTH H3/Ty4eHHS] YEPHBIX JBIP ITOHOE CXOICTBO CIIEKTPA UCITYC-
KaeMbIX MMH YaCTHI[ CO CIIEKTPOM H3JIy4eHUs HarpeToro Tesa.

YepHas fpIpa HCITYCKAIA YaCTUIBI B TOYHOCTH € TOM caMoii
CKOPOCTBIO, KOTOPasi He JIOIycKaeT HapylIeHHii BTOPOTO 3aKOHa
TEePMOAUHAMHUKHY.
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C Tex nop aHaTOTHYHBIE BBIYKCJIEHUS OBLIN IOBTOPEHH IIPy-
T'HMH creMaarcTaMu B pasHoii (popme. U Bce onu noaTeepau-
JIH, YTO YEPHBIE JBIPHI IOTIKHBI UCITyCKAaTh YaCTUIIBI K H3J/Iy4e-
HUe, KaK ecJit 6bI OHM OBLIIN HATPETHIM TEJIOM, Ybs TeMITepaTypa
3aBHCHUT OT MacChI YePHOI1 JBIPBI: YeM GOoJblile Macca, TeM HHUXKe
TeMIlepaTypa. 3TO HCIyCKaHHe MOXHO TPAKTOBATh CJIEAYIONNM
00pa3soM: TO, YTO KaXKeTCst HaM ITyCTBIM MPOCTPaHCTBOM, B fieli-
CTBHTEJIBHOCTH HUKOT/IA He OBIBAET COBEPIIEHHO ITyCTHIM, T10-
CKOJIbKY 3TO O3HA4aJIO OBI, YTO BCE MOJIS, BKJIIOYAs TPaBUTALMOH-
HOE U 3/IeKTPOMATrHUTHOE, IOJKHBI B TOYHOCTH PaBHSTBCS HYJIIO.
OnHako HANPSYKEHHOCTD JII000rO MOJS N CKOPOCTh €€ H3MeHeHH S
B MI3BECTHOM CMBICJIE TIOKOOHDI ITOJIOKEHHIO M CKOPOCTH 3JIEMeH-
TapHOH YacTHIBL. COINIaCHO NPUHIMITY HEONIPE/IEIEHHOCTH, €M
TOYHee U3BECTHOE HaM 3HaYeHHe OTHOTO U3 ITHX NapaMeTpoB,
TeM MeHee TOYHBIM OyJieT 3Ha4yeHre BTOpPOro.

TakuM 06pa3oM, B IIyCTOM MPOCTPAaHCTBe I0JIe HE MOXKET
MOCTOSIHHO B TOYHOCTH PaBHATHCS HYJIIO, IOTOMY YTO TOTQ MBI
uMesH GBI Cpa3y ZiBa TOYHBIX (PaBHBIX HyJIIO) 3HAYEHHS COTIPS-
JKeHHBIX BEJIMYMH — HANPSKEHHOCTH IOJISI U CKOPOCTH ee H3Me-
HeHus. BMecTo aToro noykHa cyuectBoBaTh HEKOTOPas MAHH-
MaJIbHasi HEOIIpe/IeIeHHOCTD, KBAHTOBAast IyKTYal[us, B 3HAYe-
HUH HanpsKeHHOCTH NMoJist. (DyKTyaluu MOYKHO MPeCTABIISATh
cebe B BHJie MAphI YACTHI| CBETA MM TPABUTAIMH, KOTOpHIE B Ka-
KOe-TO BpeMsI NOSABJISIOTCS BMeCTe, Pa3jieTaloTCs B pa3Hble CTO-
POHBI, a 3aTeM CHOBAa CXOAATCS U AHHUTUJIUPYIOT. ITH YaCTHIIBI
Ha3pIBAIOT BHPTYAIbHBIMU. B oT/Iule OT peasIbHbIX YaCTHIl, OHH
He MOTYT OBITh HETIOCPEACTBEHHO 33aPErHCTPHPOBAHBI IETEKTO-
POM 3JIEMEHTapHBIX YacTUL. TeM He MeHee X KOCBEHHOe BJIH -
HHe — BpoZie HeOOJIbIIIOTO H3MEHEHNS JHEPTHH 3JIEKTPOHHbBIX
OpOUT 1 aTOMOB — MOKET OBITh H3MEPEHO U COOTBETCTBYET TEO-

PETHYECKHUM IIPEICKA3aHUAM C 3aMeyaTe/IbHOU CTeNeHbIO TOY-
HOCTH.



64 CTUBEH XOKHHI

I1o 3aKOHy COXpaHEeHWs SHEPIUH B TAKOH BUPTYalbHOM mape
OJ{HA YaCTHIA OJKHA 06/1aaTh MOJIOKUTEIBHON SHepruei, a Ipy-
rast — orpunareabHoii. Toii, 4o 06/1aaeT OTpUIATEILHON SHEp-
THel, Cy’K/IeHa HeoJras XusHb. A BCE IIOTOMY, YTO peasibHbIe
YaCTHULBI IIPH OOBIMHBIX YCIOBHUSAX BCET/Ia HMEIOT ITOJI0XKUTEb-
Hy1o sHepruio. [ToaToMy OHa ZIOJDKHA HAUTH MTapHYIO YaCTHITY ¥
aHHUruIMpoBarb. OHAKO rPaBUTAllHOHHOE I10J1e BHYTPH Yep-
HOi JIBIPBI HACTOJIBKO CHJIBHO, YTO B Hel Jjayke peasibHasT 4acTHIa
MOX€eT UMETh OTPHUIIATEILHYIO 3HEPIHIO.

ToaToMy momnasiiye B YePHYIO ABIPY BUPTYa/IbHbIE YaCTHIBI
C OTpUIIATEILHOI SHEPTHeii MOTYT CTaTh peabHBIMU. B aToM Cry-
yae UM 60JIbl1Ie HeT HYXIbl RHHUTHUIMPOBATh € ITAPHBIMH YaCTH-
namu. [TokuHy Il YacTuIiell MapTHep TOYHO TaK e MOXET I10-
nacts B YepHyIo ApIpy. Ho mockombKy napHas dacTuiia obanaer
TI0JIOKUTEILHOM SHeprueit, HUYTO He MEIIAET el yCKOIb3HYTh
B 6€CKOHEYHOCTDb B BH/Ie peaibHOM YacTHIBL. /1711 yIaIeHHOTO
HaboaTesst 3To Gy/ieT BhIJISAAETH TaK, OyATO OHa UCITyIeHa
yepHO# ZBIPoii. YeM MeHbllle YepHast IbIpa, TeM MEeHbIIIe PacCcTos-
Hye, KOTOpOe CJieflyeT MPeoo/eTh YacTHIe ¢ OTpHLaTeIbHOM
SHeprueii, 4Tobbi cTaTh peabHO. Takum 00pa3oM, CKOpOCTb HC-
ITycKaHus1 9acTHIl Gyzet GoJiblile, a BUAUMAs TEMIIepaTypa YepHOH
JIBIPBI — BBIIIIE.

TonoxuTenpHAs SHEPrius UCITYCKAEMOI'o H3JIy4eHUs IOJDKHA
KOMIIEHCHPOBAThCSI IIPUTOKOM B YEPHYIO JIBIPY YaCTHUI{ C OTpULIA-
TeJabHOH sHeprueil. B cooTBeTCTBIM CO 3HAMEHMTHIM YPaBHEHU-
em Diinnreiina E = mc? sneprus sxsusasienTHa Macce. [lostomy
MPUTOK OTPHIATETIHHOI 3HEPIUM B Y€PHYIO IBIPY YMEHBIAeT ee
Maccy. ITo Mepe yMeHBIIIEHHS MacChl COKpALIAeTCst IIoma/b ro-
PU30HTa COOBITHIA, OIHAKO 3TO IIOHMXKEHHE IHTPOTTHH YePHOM
IBIPBI ¢ H3OBITKOM KOMIIEHCHPYETCS SHTPOIHEN HCITyCKaeMOro

U3JTyYeHHsl, TaK YTO BTOPOIi 3aKOH TEPMOANHAMUKH HUKaK He
HapylIaeTcs.
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B3PbIBbl YEPHLIX JbIP

HTak, 4eM MeHbIIIe Macca YEPHOM ABIPBI, TEM BHIIIIE ee TeM-
nepatypa. Tak 4To o Mepe TOro Kak YepHasi Iblpa TepsieT Maccy,
ee TeMIiepaTypa 1 HHTEHCHBHOCTb U3JTydeHus pactyT. Kak caen-
CTBHE, OHA TepsieT Maccy ee 6picTpee. YTO IPOUCXONT ¢ Yep-
HOM JIBIPOIA, KOIZIa Macca ee CTAHOBUTCSI KpaiiHe MaJioi, He Co-
BceM AcHO. CaMoe npreMieMoe IPenIoioKeHue COCTONT B TOM,
YTO OHa IIPOCTO UCYE3HET B ITOCJIEHEM YYAOBHIIIHOM BCILIECKE
M3JTyYeHMsI, 9KBUBAJICHTHOM I10 MOIIIHOCTH B3PBIBY MHJLJIMOHOB
BOIIOPOJTHBIX 60MO.

YepHas fpIpa ¢ Maccoi, B HECKOJIBKO Pa3 MPEeBOCXOs et
Maccy Hamero CoJiHIla, IOJDKHA HMeTh TEMITEPATYPy, PaBHYIO
BCETO JIMIIb O/[HOH /IeCATVMUJLIMOHHOII I0JIe Tpajyca Bhille ab-
COJIIOTHOIO HYJisl. ITO HAMHOTO MEHbIIIEe TEMIIEPATYPhI 3aI10J1-
Hsomero BeenenHy0 GOHOBOro KOCMIYeCKOro HanyveHus (0Ko-
710 2,7 rpaziyca Beillle aGCOMIOTHOTO HyYJIS), TAK YTO TAKHE YepPHBIe
JBIPbI IOJDKHBI U3JIy4aTh MEHbIIIE SHEPrHH, YeM OHH IIOTJIOIAIOT,
XOT$1 ¥ 3T0 o4eHb Masio. Eciin Beesnternas o6peyena Ha Beqnoe
paciiuperue, TO TeMrneparypa (JOHOBOTO U3JIyYeHHS! PAHO WIH
MO3/IHO CTaHeT HYKe TeMIlepaTypbl YepHoOU asIpsl. Torzia yepHast
ZIbIpa HAYHET MOITIONIATh MEHBIIIe SHEPrHH, YeM OHA M3JTy4aeT, 1 Te-
paTb Maccy. Ho ee TemnepaTtypa HacTOJIBKO HU3KA, YTO JIAXKE B
3TOM CJTyuae JJIs1 IOJTHOTO UCIapeHust YepHOi IbIPhI ITOHAI00UT-
cst okono 10% jiet. 1o HamHOroO GobIe Bo3pacta Beenennoi, co-
cTasJistioniiero Beero okosno 10' e,

C npyroii cTOpoHBl, KaK BBl Y3HAJIM M3 NPeIbIIY el JIEKIHH,
MOTYT CyIE€CTBOBaTh EPBUYHbBIE YEPHBIE JbIPbl OY€Hb MaJIOH
Macchl, BO3HUKIIINE ITPY KOJIAIICEe HEOAHOPOAHOCTEH Ha caMoii
panHeti craauu ¢opmupoBanis Beesnentoil. Takue gbips K0OK-
HBI IMeTb ropasjio 60Jiee BRICOKYIO TeMIIepaTypy M 3HAYKUTE/IbHO
HHTEHCUBHee VICITyCKATh U3JlydeHre. BpeMst s)KM3HH MEPBUYHBIX
YepHBIX ABIP C HAYAJIbHOM MacCOil B MHJLIHAP/ABI TOHH JIOJKHO
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paBHATHCS BO3pacTy BcemeHHO#. A Te, Ubsl HayaibHas Macca
GblsIa MEHBIIIE, [0 Bceli BATUMOCTH, yKe IOJHOCTHIO NCTIapH-
yuch. OIHAKO TTepBIYHEIE YepHbIe IbIPHI ¢ YyTh GosbIleit Maccoit
JIOJDKHBI IO CHX TIOP UCIYCKATh U3JTy4eHue B (popMe PEHTTeHOB-
CKHX ¥ raMMa-Jydeii, KOTOpbie CPOIHH BUAHMOMY CBETY, HO HMe-
10T ropas/io 6osiee KOPOTKYE [/IMHBI BOTH. Takue IbIpsl Bpsi Jin
MOYHO Ha3bIBaTh YepHBIMH. OHHU HarpeTs! o 6eJI0To KaJleHHs,
a MOI{HOCTb X M3/Iy4€HUS OKOJIO IECSITH THICY MeraBarT.
Ozna Taxasi yepHas Jbipa MOIJIA OBI TUTATh IECATH KPYTTHBIX
BJIEKTPOCTAHLHIA, €CJI 6bI MBI HAYYIJIMCH CTIO/Ib30BATH €€ 9HEp-
ruio. OIHAKO TOOGHUTHCS HTOTO JOBOJIBHO TPY/AHO. UepHas npipa
JIOJDKHA MeTh MacCy 3eMHOM TOPBI, CXaTyIo 0 pa3Mepa aToM-
Horo siipa. Tlonau ora Ha TOBEPXHOCTH 3eMJIH, He HalLIoch Obi
crioco6a IpeIcTBPaTHT €€ NaJieHHe CKBO3b BCe Te0JIOTHIeCKHe
IUIACTHI K LeHTPY TianeThl. OHa pa3 3a pasoM IPOHN3BIBATIA OBl
3eMJTI0, CHy$ BBepX H BHH3, 0K He OCTAHOBUJIACh Obl B LIEHTPe.
TTosToMYy, ec/ii Mbl KOT/[a-HHOY/Ib HaJlyMaeM HCTIO/Ib30BaTh JHEp-
THIO H3/Iy9eHHUsA YEPHOM JBIPBL, eIMHCTBEHHBIM MECTOM, KyZia ee
MOXHO 6y/leT ITOMeCTHTD, OKaXxeTcsi OpoHTa BOKpYT 3eMIIH.
A eZIMHCTBEHHBIM CII0CO60M JOCTABKH YePHOH ABIPHI HA TaKyIo
OpOUTY MOKa MPeCTaBISeTCs 6YKCHPOBKA IIPH IIOMOIIY MAacCHB-
HOTO 06BEKTA, PACIIOJIOKEHHOTO TTepell YepHOMH ABIPOH 1 IIPUTS-
TUBAIOIIETO €€, KAK MOPKOBKR, TIO/IBEIIEHHAA TTepe/l 3anpsKeHHbIM
B [IOBO3KY OCJIMKOM. DTOT IIPOEKT He IOX0X Ha IPAKTHYECKoe
IpejUIokKeHHe, TTo Kpaiineii mepe A/t Gixaiimero Gyaymrero.

IOV CKHU ITIEPBUYHBIX YEPHBIX /IbIP

V3K ecJIv MBI TTOKa He MokeM 00y3/1aTh 9HEPIUIO IIEPBUYHBIX
YepHBIX JIBIP, €CTH JIM y HAC IIaHCHI HabmonaTh nx? Mbl MOXeM
MOKCKATh TaMMa-JIy4H, UCITyCKaeMble TIepBHYHBIMH Y€PHBIMU
JBIpaM# B T€YEHHE ITOYTH BCero BPEMEHH HX CyLleCTBOBaHHS.
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XoTsi u3myYenne GOMBIIMHCTBA U3 HUX BCJIECTBUE YAAaAeHHO-
CTH OT HacC 04€Hb €/1ab0, CyMMapHOe H3Ly4eHre MOXeT ObITh 3a-
¢uxcupoBaHo. MBI U B caMOM Jiejie pericTpHpyeM HEKOTOpoe
(oHOBOe TaMMa-u3ityyerne. Ho 0HO MoxeT 6bITh BRI3BAHO NPO-
1leccaMy, He MMeIOINMH OTHOIIEHUS K [IePBUYHBIM YePHBIM
JpIpaM. MOXHO yTBepk/IaTh, 4T0 (POHOBOE TaMMa-H3TydeHHe He
ZlaeT HaM HUKaKUX Ha/IedKHBIX CBU/IETENIbCTB CYUIECTBOBAHUS Ta-
KuX ZibIp. OIHAKO OHO YKa3bIBAET, YTO B CpeiHeM B 06beMe Ipo-
CTPaHCTBa, PABHOM OZJTHOMY KyOH4YeCKOMY CBETOBOMY TOALy, He
MOeT cofiepxkathest 6oree 300 HEGOMBIINX YEPHBIX ABIP. ITa
npezie/ibHast [Udpa 03HAYAET, YTO [IEPBUYHEIE YEPHBIE JBIPHI
MOTYT COCTABJISITh camoe GoJibliiee OHY MUJUTHOHHYIO CPeHel
IUIOTHOCTH Macchl Bo BeenenHoit.

MoaxeT 1mokasaThCst, YTO pa3 epBUYHbIE YePHBIE JbIPBI CTOJIb
PeIKH, BPSIZL JIM XOTb OfIHA OTBIIETCS IOCTATOYHO OJIM3KO0 K HaM,
40681 MBI MOTYIH ee HabJoAaTs. Ho nocko/IbKy nmpeanonaraercs,
YTO FPABUTALIMS NPUTSTHBAET YePHbIE AbIPHI K JIF000H MaTepuy,
OHH JIOJDKHBI OBl Hallle BCTPeYaThCst B raiakTHKaX. Ecim 6pl, cka-
2KeM, OHH TTONAJIA/INCh B MMJUTUOH pa3 4arile, O/Kaiiias yepHas
ZpIpa JOJDKHA Ob1sa Obl, BEPOSITHO, JIEXKATh HA PACCTOSHHH MILJI-
JIapzia KHJIOMeTPOB OT HaC WK ITPHMEPHO TaK e JaJieKo, KaK
ILmyToH, OfNH 13 caMbIX AaNbHUX 00beKToB CoHedHol crcTe-
MmbL. Ho 1 Ha TakoM paccrosiinm 66110 ObI BCe ente O4eHb TPYAHO
3aperuCTpUPOBATh YCTOIYMBOE U3JTyYeHHe Y€PHOIH IBIPHI, Jae
€CJIH ero MOIHOCTh COCTABJIsLIa Obl IECSITh THICAY METABaTT.

O HaGJIIONEHHUSIX TIEPBUYHOM YePHO# JBIPHI MOXKHO TOBOPHTD,
€CJIN B Te4YeHHe JIOCTAaTOYHOTO IIPOMEKYTKA BpeMeHH, HarpuMep
HeJieJIH, PETUCTPHUPYIOTCS HECKOJIbKO KBAHTOB TaMMa-H3JIyYeHHS,
TIPUXO/ISIUX U3 OIHOTO U TOTO K€ HAMPaBIeHUS.

B npoTHBHOM CTy4ae 3T0 MOXeT GBITh JINIID (POHOBOE M3JTY-
yenue. OIHAKO IVIAHKOBCKU IPUHIAIT KBAHTOBAHUSI TOBOPUT
HaM, 4TO K KIBIH KBAHT raMMa-H3/Iy4eHus: 00saaeT O4eHb BbI-
COKO¥ 9Heprueii, NOCKOIbKY TaMMa-JIy4H HMEIOT O4eHb BHICOKYIO



68 CTUBEH XOKHWHI

yactoty. [ToaToMy fist TOTO, YTOOBI M3y YT iaXe AeCATb ThI-
CSTd METaBaTT, He IIOHAJ00UTCS MHOTO KBAaHTOB. A JUIst PETUCTpa-
(MM 3THX HEMHOTUX KBaHTOB, IPHXO/IANIMX C PACCTOSTHUS, Ha KO-
TopoM pacriosioxer [LryTon, norpebyercs Gomee KPYIHBIH zieTex-
TOp raMMa-JIydeit, yem Jo6oii U3 HbIHe CymecTBylommx. Bonee
TOrO, 3TOT AETEKTOP JIOJDKEH Pa3MeIaThCs B KOCMOCe, TOCKOJIbKY
ramMa-JIyqs He MOTYT IPOHHKaTh Yepes atmocgepy. Pasymeercs,
eC/IN YepHasl [Ibipa, PACIIOJaTaiomasicsi Ha TAKOM e PacCTOSHUN
oT Hac, kax ¢ [ITyTOH, 3aBepLINT CBOH XKU3HEHHbII LMK ¥ B30D-
BeTCs1, 3aHKCHPOBATh KOHEYHbIH BCIIECK H3/IyYeHHUs He COCTa-
BuT TpyAa. OZTHAKO €C/IH YepHasl JbIpa HCILyCKa/la M3/IyJeHne Ha
NpOTSKEHUN TTOCTIEHUX 10 rmym 20 Mapz s1eT, BEpOATHOCTD TOTO,
YTO OHa 3aKOHYMT CBOE CyIIIeCTBOBaHe B Gmikaliiine HecKOb-
KO JIeT, Kpaiine HesHaunTeabHa. C TeM ke yCIIexoM OT 9TOTO €O~
GBITHS HAC MOYKET OT/IENATh HECKOJIBKO MUJLIMOHOB JIET — B ITPO-
miom v B Gyymem. Ec/m oke BBI HazieeTech Ha0JTiofaTh B3pEIB
JIO TOTO, KaK HCTeYeT CPOK BbIIEJIEHHOrO BaM MCCJIeJ0BAaTE/bCKO-
rO rpanTa, IpHJeTCs: pa3paboTaTh METOA PeruCTpalii BCEX
B3PHIBOB HA PACCTOSTHUH OKOJIO OJIHOTO CBETOBOro rozia. Ilepen
BaMH TIO-TIpeXHeMy GyZIeT CTOSITh po6ieMa GO/BIIIOro eTeKTo-
pa raMMa-H3JIy4eHHsI, CIIOCOOHOTO PETHCTPHPOBATH HeboIbILoe
yrcJio kBaHTOB. OJIHAKO B 9TOM CIyyae He MOHaZ00NTCs yCTa-
HaB/IMBATh, U3 OHOTO JIM HaNPaBJIeHNUs NIPUIIIA BCe KBAaHTbL.
JoctarouHo 6yzieT yOennThCs, YT0 BCe OHH TIOCTYTIMIIN B TEUEHHE
OYeHb KOPOTKOIO HHTEPBAJa BpeMeHH, YTOOBI ObITh YBEPEHHBIM,
YTO BCE OHM NMOPOXKAEHBI OIHUM B3DbIBOM.

JleTeKTOpOM TaMMa-H3JTyYeHHs], CIOCOOHBIM BBISIBUTB I1ep-
BHYHBIE YePHEIe JBIPbI, ABJISIETCST aTMocepa 3eMi B LIeJIOM.
(B mo6om cryyae, MBI BPSUL JIH CIIOCOGHE COOPYAMTH GoJtee KpyT-
ubiii etexTop.) Korma o6aaroniye BEICOKOH IHeprueii KBaHThl
raMMa-u3/IyYeHHs CTATKHBAIOTCS C aTOMaMH 3eMHOM aTMocde-
b1, 06pa3yIoTCs Napbl 37I€KTPOH-TIO3UTPOH, KOTOPbIE ITPH CTOJIK-
HOBEHUH C PYTUMH aTOMaMH TaKXe, B CBOIO 0Uepe/ib, BbI3bI-
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BaloT 00pasoBaHue HOBBIX 3JIEKTPOH-TIO3UTPOHHBIX 1ap. Haunma-
€TCs1 TaK Ha3blBaeMbli 2JIeKTPOHHBI JIBeHb. B uTore BosHUKaeT
¢opma cBeta, HasbiBaeMast 4ePEHKOBCKNM HaTydenueM. Kaxaprii
Y3 Hac MOXKeT HabJIIO/IaTh BO3EHCTBYE KBAHTOB FaMMa-H3/TyYeHIst
Ha atMocepy, KOr/la BUIUT BCIIBIIIKA CBETA B HOYHOM Hebe.
Pazymeercst, 9TH BCIBIIIKY MOTYT IIOPOSKIATHCS LEJIBIM PSIIOM
ZPYTHUX ABJIeHUI, HarpuMep MosHUSIMI. OIHAKO raMMa-BCITBIIKI
JIETKO OTJINYUTE OT MONOOHBIX 3()DeKTOB, ec/ii BecTH Haboze-
HUS OAHOBPEMEHHO U3 IBYX HJIK O0JIbUIE IIyHKTOB, IOCTATOYHO
JaJieko oTcTosimux Apyr ot Apyra. [lopobuoro pona uccienosa-
HHSI IIPOBeJIU ZiBa yueHbix u3 Jly6muna, Hun Iloprep u Tpesop
Yuxec, ucnosnb3yst Teneckorsl B Apusone. OHu 3aduKCHPOBAIN
PS5 BCTIBIIIEK, HO HU O[THY W3 HUX HeJIb3$5 C YBEPEHHOCTHIO IPH-
IIUCATh BCIVIECKY TaMMa-U3JTyYeHIS IEPBUYHBIX YEPHBIX IBIP.
Jlaxxe ec/iv MOMCKY NEPBUYHBIX YEPHBIX JIBIP OKAXKYTCs bec-
IJIOTHBIMH, YTO NPEeJCTABISETCs BIIOJHE BEPOSITHBIM, OHH 2Ty T
HaM BaXKHYIO THGOPMAIUIO O CAMbIX PAHHUX CTaIMSIX Pa3BUTHS
Bcenennoii. Eciiv panusist BeesieHHas 6b11a XaOTUYHOM WM He-
OITHOPO/IHOIA, JINOO ABJIEHNE BEIIECTBa,/MaTepuy ObLTO HU3KHM,
cJIelyeT OXKUIaTh, YTO MEPBUYHBIX YEPHBIX JBIP 00pa3oBaIoCh
3HAYNTEIBHO 6OJIBIIIE TOTO HPEEIHHOrO 3HAYEHNS, KOTOpoe BBLI0
YCTaHOBJIEHO MCXO/Is U3 HAITNX HabJIoeHuii GOHOBOIO raMMa-
nanydenusi. O6bsICHUTD OTCYTCTBHE XOTh KAKOIO-TO KOJIMYECTBA
06HapyK1UBAaEMBIX HAGJIONEHUSMH TePBUYHBIX YEPHBIX JIBIP
MOJKHO TOJIBKO B TOM CJTy4ae, e/ partsisi BeesienHas Obiia raj-
KOU M OJJHOPOJHOM U B Heil HabJIOLAI0Ch BHICOKOE JIaBJIeHHE.

OBIIIAA TEOPUA OTHOCUTEJIBHOCTU
1 KBAHTOBAA MEXAHUKA

W3syyeHue yepHBIX IBIP — MEPBBIii NpUMeP NPeICKa3aHus,
OCHOBAHHOTO Ha JIByX BEJIMKHX TEOPUSIX IPOIILIOro BeKa — obmieit
TEOpHUH OTHOCUTEIBHOCTH U KBaHTOBOI MexaHuku. [lonavamny
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OHO BO36Y/IHIIO MHOXECTBO BO3PAKEHMI, [IOTOMY 4TO IIPOTHBO-
PEUIJIO CYNECTBYIOLLEH TOUKE 3PEHHs: KaK YepHbIe JILIPbI MOTYT
4T0-TO M3y4aTh? Korza st BiepBbie OIJIacil Pe3yJIbTaThl MOHX
pacdeToB Ha KoHGepeHuH B 1aGopaTopuy uM. Pesepdoprna
(861131 Oxccpopiia), OHu GbLIH BCTpeueHbl BOeOGIIIM HEZ0BepH-
eM. TToc/te Moero BhICTYTLIEHHSI peJice/iaTeb CeMUHapa, JIKkoH
Jx. Teitnop us nouaouckoro Kunrs-Kostemk, Hazpan Bee U3~
soeHHOe epyHI0i. OH iaske HAMCAT 00 5TOM CTaThIo.

OJIHAKO B KOHEYHOM cyere 60mbuvHCTBO (BEMoYas u [IkoHa
Teit10pa) BEIHYX/I€HO ObLIO IPHITH K 3AK/TI0YEHHIO, YTO YepHbIE
JBIPBI IOJDKHBI M3J[yYaTh, 10A00HO HarPeTHIM TeJiaM, eC/IH CIpa-
BeJTUBbI HAIIK B3TISbI Ha OOILYIO TEOPHIO OTHOCHTEIBHOCTH K
KBAHTOBYIO MeXaHHKY. TakyM 06pa3oM, XOTsI MbI [IOK2 He CMOTJIA
OTHICKATh HH OJHOM TIEpBHYHOI YepHOIi ILIPBI, BCE COITIACHBI
C TeM, UTO eI TAKOBasi OGHAPY KUTCSL, TO OHA JI0JikHa GyneT 06-
7Ia/laTh MOIIHBIM TaMMa- ¥ PEHTTeHOBCKMM H3TydeHneM. Ecin
MBI ee OThIIIeM, 1 oydy HobesleBcKyIo IpeMHIo.

CyIiecTBOBaHHE M3TTydeHls 1€PHBIX JBIP, I0X0Xe, Ipe/-
TI0JIaraeT, 9TO rPABUTALIMOHHbIH KOJLIAIC He CTOMb HeoOpaTHMblii
¥ KOHEYHBbII IPOLIECC, KaK Mbl Hekorzia cuuTatu. Ecim acTpoHaBT
yIIaJieT B 4ePHYIO JIbIPY, €€ MAcca yBeIMIMTCsL. PaHo M 1mo3/IHO
SHEprHsi, SKBHBAJeHTHas 1106aBOYHOI Macce, BepHeTcst Bo Bee-
nerHyto B (popMme u3myderysi. Tak 4ro acTpoHABT GyAeT HCIOb-
30BaH B HEKOTOPOM CMBICJIe KaK 060pOTHOE ChIPbe. ITO, OZIHAKO,
GeccMepTie He JIy4Iero CBOHCTBA, IOTOMY YTO JIMTYHOE NPEJICTaB-
JleHHe aCTPOHABTAa O BPeMeHH, KOHEYHO, 000pBETCsl, KOT/Ia ero
CyIEeCTBOBaHKeE IPEKPATHTCSI B YePHOM Apipe. Jlake 4acTUIbl, NC-
Iy LLleHHbie BITOCTENICTBUH YePHOM ABIPOii, B 06IIEM H 1ie/I0M OKa-
3KYTCSl MHOTO THII, YeM Te, YTO COCTaBJIsTH acTpoHaBTa. OT Hero
COXPAHHTCS TOJIBKO Macca WJIN SHeprisL.

TIpn6mmkeHus, NCTIOTB30BaHHbIE MHOIO IIPU BBIBOJIE yPaB-
HEHMIi W37y YeHIs YepHOit IBIPbI, OJKHBI XOPOIo paboTath, Ko-
I/ia Macca YepHoii ABIpbI Gosbiie oy rpamma. OIHaKo OHU He
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paboTaIOT Ha MoCAeHel CTaANH ee JKM3HEHHOrO IMK/Ia, KOr/aa
Macca YepHOIi ZIBIpbl CTAHOBUTCSE O4eHb MaJieHbKoil. Hanbosee
BEPOSTHBIM HCXO/IOM IpeICTAaBNAAETCS HCUe3HOBEHHNE YePHOit
ZIBIPHI, 110 KpaiiHeit Mepe u3 Hameit obnactn Beenmennoii. Ona
MPHXBATHUT € COOOM aCTPOHABTA M BCE CHHIYIAPHOCTH, KOTOpHIE
MOTYT B Heli 32K/II04aThCst. ITO ObLIO MEPBBIM YKa3aHHEM Ha TO,
YTO KBAHTOBAasi MeXaHHKa CIIOCOOHA HCKIIOYUTh CUHIYJISPHOCTH,
Tpe/ICKa3aHHble KJIacCH4IecKoii 001ieii Teopreit OTHOCHTETHHOCTH.
ITpu BceM ToM MeTo/Ib, KOTOPBIE s i JIpYTHe YUeHble HCII0/Ib30Ba-
Jii B 1974 r. 7151 M3y4yeHns KBAaHTOBBIX 3¢ ()eKTOB rpaBUTALMH, HE
ZlaBaJI OTBETa Ha BCe BOIIPOCHI, B YACTHOCTH HA TAKOI: BO3HUKA-
10T JI CHHTYJIIPHOCTH B KBAHTOBO# TEOPHH FPABUTAINH?
Iloaromy HaunHasi ¢ 1975 r. s 3ansuICs paspabGoTKoii 6osee

3¢ dexTHBHOrO MOAXO0/Ia K KBAHTOBOK rPaBUTAIMM, OCHOBAHHO-
TO Ha MeTo/ie CyYMMHUPOBAHHUS [0 TPAEKTOPHUSAM, KOTOPHIi GBI
npezoxer MeiinManoM. OTBETSI, IpeJiaraemMbie 3THM TI0IX0-

ZIOM JIJIst IPOUCXOXAeHHs U CyabObl Beenennoii, 6yayT usio-

JKEHBI B JIBYX C/IelyIOLIX JIeKIUAX. Bol yBHANTE, YTO KBaHTOBas

MexaHMKa JIOITyCKaeT MHOe Havyaslo BcesleHHOl, HeXenm CHHTY-

JIIPHOCTB. JTO 03HAYAET, YTO HET HYKIIbl B HApyIEHHH 3aKOHOB

¢usuxn B MomeHT poxaerust Beenennoit. Coctosinue Beenen-

HOI1 1 ee coepskuMoe (BKJTIOYAst Hac ) IOJTHOCTHIO ONPEAEISIOTCS

3aKOHaMH (PU3UKH BIUIOTH JIO NPEJIEIa, YCTAHOBIEHHOTO MPUH-

LUIIOM HeompezieNeHHOCTH. st cBoGOZB! BO/IM 3TOTO Goslee yeM
JIOCTaTOYHO.



NATAS JEKIIN A

ITPOUCXOXKAEHUE
N CYAbBA BCEJIEHHOU



Ha nporstxennu 1970-x rr. st 3aHUMasIcd B OCHOBHOM Y€PHBI-
mu zpipamu. OzHako B 1981 1. Bo MHe BHOBb IPOCHYJICS UHTEPEC K
NPOMCXOXIeHHI0 BeesieHHOM, pasby keHHBIi ydacTreM B KoH(e-
peHIn 1o kocmostorny B Batukane. Katomrdeckast 1iepkoBb Jio-
nycTia 60bIyio oumoKy ¢ Iamiteem, Korza nbItanach HaBeCTU
CBOH TIOPSIIKM B HayKe, POBO3I/iackB, 4to CosHie obpamaercst
BOKpYT 3eMun. 11 BoT, cTOJ1IeTH CIyCTs, LIePKOBb I104J71a 3a JIy4-
Illee MPHUIJIACHTD PSiJ| CIIELHATUCTOB, YTOOBI TOCOBETOBATHCS IO
BOIPOCaM KOCMOJIOTHH.

Tlo 3aBepinennn KOHGpEPEHIMH ee YIaCTHUKHU ObLIH yOCTOe-
Hel ayauerin y Ilanst PuMckoro. OH ckasan Ham, 4TO IpUBeT-
CTBYeT HccjenoBanue ucropun BeenenHoit nocne bonbioro
BspbiBa, HO CYMTAET, YTO MBI HE JIOJDKHBI YI/IYOJISTBCS B H3yde-
HHe camMoro Bosbiioro BapriBa, mockonbKy a1o akt TBopeHus, a
3HayuT, aesinve Bora.

51 6611 pag, uto [Nana He 3HaeT TeMBbI JOKJIA/IA, TOIBKO YTO C/Ie-
JIAHHOTO MHO# Ha koHepeHIn. 5 coBceM He Xkaxaan pasje-
Juth cyip0y T'amisest; OH MHe O4eHb CHUMIIATHYEH — OTYACTH IO~
TOMY, YTO 5T POZIUJICSI POBHO TPH CTOJIETHS CITCTS IIOCTIE €r0 CMEPTH.

MOJEJIb TOPAYETO BOJIBIIIOIO B3PBIBA

YT1006b1 00BSICHUTS, O YeM IIUIa pedb B MOEM JIOKJIaJIE, S IOJDKeH
CHa4aJ1a M3JI0KUTh 0OIEeNnpUHATYIO HeTopHio BeeneHHoi B coot-
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BETCTBHH C TEM, YTO U3BECTHO MOJ HA3BAHUEM «MOIEJIb FOPSTHErO
Bospioro BapeiBar. OHa npeationaraet, 4to BeeneHHas B iepu-
OJ1 OT HbIHELTHero Bpemenu 710 bosnbinoro B3peiBa omuceiBaeTcst
Mozesibio Opuamana. B Takux Moziesnsix pacninperue BeesieHHOI
COMPOBOXK/IAETCS CHIKEHUEM TEMIIEPATYPbl MATEPHH U UHTEH-
CUBHOCTH M3Iy4yeHus. IlockonbKy TeMiieparypa — 3T0 BCETO JIUIIb
Mepa CpeJiHel 3Hepruu 4acTull, oxnaxieHue BeesreHHO OKa-
3bIBAET OCHOBOIIOJIATAIONIEE BIIUSTHIE Ha CONIEPKAIYIOCS B Helt
marepuio. IIpi oueHb BBICOKHX TEMIIEPATYPaX YaCTHUIIbI ABIXKYT-
Cs1 ¢ TAKOH 3HAYMTENBHOM CKOPOCTBIO, YTO M30EraloT B3aUMHOTO
NPUTSKEHUsT, 00YCIIOBJIEHHOTO SIEPHBIMU HJIN 3JIEKTPOMATHUT-
HbIMH custaMi. OIHAKO CJiefyeT OXKUIATh, YTO MPH OXJIAXK/IeHNUN
YaCTUIIBL. KOTOPHIE IIPUTSITHBAIOTCS IPYT K IPYTY, HAYHYT «CJIH-
MaThCSI».

B moment bBossinoro BapeiBa BeestenHast nmena HysieBbie
pa3Mephl, a 3HA4YMT, Obl1a Geckoneuro ropsiveil. Ho mo mepe pac-
LIMPEHHS TEMIIEPaTyPa €€ U3IyJeHHs NOJUKHA OblIa yMeHBIIATh-
cs. Yepes oy cekynay nocjie bosbinoro B3peiBa oHa ynana o
JlecsITH MUJUIMAPZIOB IPagycoB. ITO NIPUMEPHO B THICSIYY pa3
Gouiblire TemmiepatTypsl B HeHTpe CoJHIIA M COOTBETCTBYET TeMIle-
paType, BO3HHKaIOIIel IPH B3pbiBe BOAOPOIHOi 60MOb1. B ato
Bpems1 BeesetiHast coctosiia B OCHOBHOM U3 (DOTOHOB, 97IEKTPOHOB,
HEHTPHHO ¥ COOTBETCTBYIOIINX UM aHTUYACTHUIL], & TAKXKe HeKOTO-
POro YHCJIa IPOTOHOB Ml HEWTPOHOB.

Ilo xoxy pacumpenust 4 octeiBaHUst BeesleHHO#MH CKOpOCTD
00pa30BaHIis 3JIEKTPOHOB M 3JIEKTPOHHBIX I1ap IIPU CTOJIKHOBe-
HUSIX YaCTHI] IO/DKHA ObLIA CTATh HIKE TOM CKOPOCTH, C KOTOPO#t
OHM Pa3pyINAOTCs NpH aHHUTUsAIHy. Tak 4to 66sbIIas YacTh
BJIEKTPOHOB Y aHTUAJIEKTPOHOB JIOJDKHA ObLIa aHHHTWJIMPOBATh,
TIOpOK/ast Bee 6071bIIe (POTOHOB M OCTABJISIS COBCEM MAJIO BIIEK-
TPOHOB.

IIpumepHO yepes cTo ceKyH 1 ntocie bonbinoro BapeiBa Tem-
NepaTypa Io/KHa GBI YIIACTD ZI0 ONHOTO MIJUIHAP/IA TPA/yCOB,
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YTO COOTBETCTBYET TEMIepaType BHYTPH CAMBIX TOPSTYMX 3BE3/I.
TIpu Takoii TeMIiepaType IPOTOHBI M HEHTPOHBI yiKe He 001a/[a10T
JIOCTATOYHOM SHEprueH, Ik TOro YTo0bl H36eXKaTh B3BAUMHOIO
NPUTSKEHKS, 00YCIOBJIEHHOTO CHJIbHBIM SIEPHBIM B3aUMOZIEii-
crBrueM. OHI HAYHMHAIOT OObEAMHATHCS, GOPMUPYS Spa ATOMOB
Jeitrepus (TSXeI0ro BOAOPO/Ia), COCTOSIIIHE U3 OIHOTO ITPOTOHA
Y OZTHOTO HeiTpoHa. [IprcoemnHss ipyTiie IPOTOHBI M HEMTPOHBI,
sifipa efiTepysi CTAHOBSITCS SIIPaMU TeJIist, COIEPXKALINMH JIBa
IPOTOHA U JiBa Heitrpona. O6pasyeTcsi 1 HeOOobIIoe KOJIMIECTBO
sep 60s1ee TSKEJIBIX B/IEMEHTOB, JTUTHS U GEePUILTHS.

MoxHO nofcYnTaTh, YTO, COTTIACHO MOJies ropsiyero bosb-
nioro B3pbiBa, mprMepHO YeTBEPTh IIPOTCHOB U HEHTPOHOB JIOJIK-~
Ha [IPEBPATUTDHCS B SA/IPa TeJTHs, a TAKXKe B HeOOJIBILIOE KOJNYECTBO
TSIKEJIOTO BOZIOPO/ia U PYTHX ayeMeHTOB. OcTaBllivecs HeHT-
POHBI PacnafialoTCsi Ha NPOTOHBL, PeCTABIISIoNMe coboi sapa
aTOMOB OOBIYHOTO BOAOPOAA. DTH NPECKA3AHUS MPEKPACHO CO-
IJIaCyIOTCS ¢ HabMIoieHUAMH.

Mozens ropsivero bonbitioro BapeiBa Takxke npe/icka3biBa-
€T, YTO MBI JIOJKHBI IMETh BO3MOKHOCTD HAO/TIONATE U3LyYeH e,
COXPaHMUBIIIEECs C PAHHUX, «TOPSYMX», 3TANIOB pa3BuTHst Beesen-
Hoit. OHaKo 13-3a MOCTOSTHHOrO paciiupenus BeenenHoi Tem-
1iepaTypa 9TOro Ha4aabHOrO M3JTyY€HHS JODKHA OBUIA IIOHU3UTH-
€51 IO BEJIMYMHBL, JINIIB HA HECKOJIBKO IPayCcoB MpeBbIIaionei
abCOUTIOTHBIN HYJ/Ib. ITUM OOBSICHSIETCS CyLIECTBOBAHHE MHKPO-
BOJIHOBOTO (hOHOBOTO M3Ty4eHust, obHapyxeHHoro [lensuacom n
Yuncorom B 1963 r. IloaTomMy MBI TOYTH yBEPEHB, YTO paciioa-
raeM BepHO# KapTHUHOI1 CJIy4HBIIerocs, Mo KpaiiHeii Mepe Ha IIpo-
TSIKEHHH OT HBIHEIIIHETO BpeMeHU IO MOMEHTa Yepe3 CeKYHIY
nocsie bonbinoro B3peiBa. Beero smiib yepes HeCKOJIBKO 4acOB
noce bonbinoro B3peisa hopMupoBasue siiep reus U ApYyTrux
3JIEMEHTOB JIOJKHO OBLIO MPEKPATHTHCSL. A 3aTeM Ha IPOTsIxKe-
HHUM MUJUIMOHA JIeT WM OKO0JIO Toro BeesieHHast mojpkHa Obla
JIMIUD TTPOJIOJIXKATh PAaCIIUPATHCA €3 KaknX-1n60 0COOeHHBIX
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cobGbiTuii. Y1 BOT, Kor/Ia TeMnepaTypa ynaja 10 HeCKOJIbKUX ThI-
CSI4 TPAJIyCOB, AJIEKTPOHBI U sIpa TlepecTaiv 00a/laTh SHepryeii,
HeOOXOIUMOM JJ1s TIPOTUBOAENCTBHUS ANIEKTPOMATHUTHOMY TIPH-
TSOKEHUIO MeXy HuMu. OHM Haya/ i OGBEIMHATBCS B ATOMBL

BceneHHas Jke B HeJIOM MPOZOJIXKAJA PAaCIIUPSTHCSA U OCTHI-
Batb. OfHAKO B OGJIACTAX € IJIOTHOCTBIO HEMHOTO BBIIIlE Cpe/HEl
paclpeHue 3aMeIJISIOCH TIOBBIIEHHBIM TPABUTAIIMOHHBIM TIPH-
TsDKeHHEM. JTO [0/KHO ObLIO B KOHIIE KOHIIOB OCTAHOBUTH pac-
HIMpeHHEe B HEKOTOPBIX 061acTAX M BBI3BATh TaM cxkatue. [To mepe
COKTHs TPABUTAIIMOHHAS TATA MATEPHH 32 MpeZieJiaMU 3THX 00~
JiacTeit MOTJIa TIPUBECTHU K TOMY, YTO OHUM HA4a/IM MeJJIEHHO Bpa-
matbes. YeM MeHblile CTAHOBUJIACH CIKMMAIOIIASCsT 0OIACTD, TEM
ObICTpee OHA Bpalaiach (Tak (PUTypPUCTHI YBEJIMUMBAIOT YaCTO-
TY CBOETO BpallleHus, IpYKUMast pykn K Teny). HakoHerr, korza
006J1acTh c/reNraach AOCTATOYHO MAJIOM, YACTOTA BPALlEHHS CTajia
[OCTATOYHOI, YTOOBI yPABHOBECUTH IPAaBUTAIMOHHOE TIPUTS-
sxeHue. Takum 06pa3soM BO3HUKIIM BPAIAIOLINECS: JUCKOBHAHBIE
TAJIAKTUKL.

C TeueHHeM BpeMeHM ra3 B raJIaKTHKAX pacriasics Ha obJiaka,
KOTOpBI€ COKUMAIOTCS TI0/] BO3/IENCTBIEM COOCTBEHHOTO TIPHTS-
skenusi. [1pu coxaTuu rasa OH HATPEBAETCS [I0 TEMIIEPATYP, 3a-
Iy CKAIONIMX si/iepHble peakilny. Bomopos npeBpaiiaeTcst B reJivii,
Y BBIIEJISIONIEeCs TEIUIO TIOBBINIAET AABJICHIE, YeM OCTaHABJIH-
BaeT JjasbHeidililee CxKaTue 06JIakoB. B TaKOM COCTOSHMN OHM MO-
I'yT OCTABaThCS IOJITOE BPEMS], KaK 3BE3/Ibl, IOI0OHbIE HAIIEMY
Counily, ckurasi BOIOpo, KOTOPBI IIPeBpaIiaeTcs B TN, U 13-
JIy4asi 3Hepruio B BHJle TelljIa U CBETa.

YeM MaccHBHee 3BE3IbI, TEM ropsidee OHU JIOJIKHBI OBITh,
YTOOB! COMPOTUBIISITHCSA CBOEMY MOIIHOMY TPaBUTALIMOHHOMY
TIPUTSDKEHNIO. A 3TO HACTOJIBKO CHJIBHO YCKOPSIET TEPMOSIZIEPHBIE
PeaKI|H, YTO TaKue 3Be3/Ibl C3KUTAIOT BeCh CBOI BOOPO/] 32 CPaB-
HUTEJIBHO KOPOTKOE BpeMsI — IIPUMEPHO 33 CTO MUJLIMOHOB JieT.
3aTeM OHU CJIeTKa CKUMAIOTCS U, pa30rpeBasiCh /iaIblile, HAYMHa-

[MPOMCXOXJIEHME U CY/IbBA BCEJJEHHOU 79

10T IIPeoGPa3oBhIBaTh rejivii B 60s1ee TsKe Ibie XMMHYECKHe 3ie-
MEHTHI, TAKHE KaK YIJIEPOJI ¥ KUCJIOPO]I. DTO, OTHAKO, BBICBOOOX-
f1aeT He HaMHOTO 60Jiblile 3HEPIUH, TaK YTO HACTYIAET KPH3HC,
KOTOPBIH s ONKCA/ B JIEKIIH O YEPHBIX bIPax.

Y10 MPOMCXO/MT AAJBIIE, HE COBCEM SICHO, HO MPE/ICTABIISIET-
€51 BEDOATHBIM, YTO LIEHTPaJIbHbIE 0OJIACTH 3BE3/bI OJDKHBI CKATh-
€41 [I0 CBEPXILIOTHOTO COCTOSIHUSI, XapaKTEPHOTO Ji/1s1 HEWTPOHHBIX
3BE3J§ WM YEePHBIX JbIP. BHENIHIO 060/I04Ky MOXKET pa3MeTaTh
TaK Ha3blBaeMasi BCIIBINIKA CBEPXHOBOM — Yy/IOBUIIHBIA B3PHIB,
CHsIHHE KOTOPOTO IIPEBOCXO/IUT SIPKOCTb BCEX OCTAJILHBIX 3BE3]]
B ranakTike. Hekotopbie U3 GoJiee TsKEIBIX 31IEMEHTOB, 00paso-
BaBIIMXCS B KOHIIE JKM3HEHHOTO I[MKJIa 3Be3/(bl, OyyT BHIOpOIIIe-
HBI Ha3aJ B FajlakTHYeckuii ra3. OHM CTAHYT CHIPHEM /ISl CTIeTy-
JOILIETO ITOKOJICHNUS 3BE3]L.

Hame Conrne conepxut npumepHo 2 % Takux 6oJiee Tsoke-
JIbIX 9JIEMEHTOB, TaK KaK 5TO 3B€3/ia BTOPOTO HJIM TPETHETO To-
Kosienus1. OHo chOpMHPOBAIOCH OKOJIO TISITH MUJIJTHAPIOB JIET
Hasajl M3 06JIaka BpalIalonerocsi rasa, KOTOpoe COAepixKao
ocTaTKu 6oJiee paHHHX CBEPXHOBBIX. BOJIbIIAs YacTh ra3a B 3TOM
obnake nonwia sa obpasosanue ConHia M 6pU1a BEOpoIieHa
BoBHe. OIHaKo HeOOJIBIIoE KOJIMYeCTBO O0JIee TSKEIbIX 371eMEH-
TOB 06beJMHUIIOCH B HeOeCHbIe TeJIa — ILIAHETHI, TTIoA00HbIe 3eM-
Jie, — KOTopble obpamatoTcst Tereps Bokpyt CosHia.

OTKPBITBIE BOITPOCHI

Kaptuna BcenieHHoit, B Hayase CBoero pasBUTHs OY€HD Io-
psideii ¥ OCThIBaBIiI€it 110 Mepe pacliiipeHusi, XOPOIIo corjiacy-
eTCs C JaHHBIMU HabMoeH i, KOTOpble MBI MIMEEM CETOfIHS.
TeM He MeHee oHa ocTaBJisieT 6e3 OTBETa Psift BAKHBIX BOTIPOCOB.
Bo-TiepBbIX, IoueMy HOBOpOX/AeHHas1 Beenennas 6pina Takoi
ropsiveii? Bo-BTopbix, moueMy BcesieHHasa cToJib OHOPOAHA
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B 6OJNBIIMX MaciTabax, oYeMy OHa BBITJISUT ONHAKOBO U3
BCeX TOYeK IIPOCTPAHCTBA M BO BCEX HAITPABJIEHUAX ?

B-TpeThux, NoueMy B CaMOM HayaJie CKOPOCTh PACIINPEHHUST
BcenenHoit 6biia cTosib 6IM3Ka K KPUTHYECKOiE, YTO e/Ba 1o-
3BOJISTIA M30€KaTh HeMeIJIeHHOro obpaTHoro cxatusi? Eciiu 661
uyepes ceKyHay nocie bospioro BapeiBa ata ckopocTts Oblia
MeHblile BCETO Ha MIWIIMAPAHYIO YaCTh OT MIIJIMAPAHO#M [0JiH,
BcenenHas TyT ske nepexuia 6p1 KOJLIATIC, HE IOCTUTHYB HabJio-
JlaeMbIX HbIHe pasMepoB. C apyroii cTopoHs, 6y/b CKOPOCTh pac-
HIMPEHUS B Ty CEKYyH/ly Ha CTOJIb )K€ HYTOXHYIO I0JI0 60JiblIe
TpebyeMoit, BeestenHas pacimpiiach 661 HACTOIIBKO, UTO Ceifyac
6bLTa GBI IPAKTUYECKH IIyCTOiA.

B-4yeTBepTHIX, HECMOTpSI Ha OHOPOAHOCTH BeeneHHoil B
GobIINx MaciTabax, OHa COZIEPAKUT JIOKATbHBIE CKOILIEHHSI Ma-
TEePHH B BIJle 3Be3/] U rasiakTHK. [Ipeanonaraercs, 4to oHM BO3-
HUKJIY 32 cYeT HeOONMBIINX Pa3/indyuil JIOTHOCTY BeHecTBa
B pasHbIX 0071acTsix BeesleHHON Ha paHHUX CTaUsAX ee Pa3BUTHSA.
Ho u3-3a yero BO3HUKJIM 3TH pa3iTuuKs IIOTHOCTH?

O611ast TeOpusi OTHOCUTEILHOCTH caMa 1o cebe He MOXKeT
0OBACHUTD 3T 0COGEHHOCTH U OTBETUTh HA 3TH BOIIPOCHL A BCé
NIOTOMY, YTO OHa NpecKa3biBaeT: BeeeHHas Havanach ¢ 6ecko-
HeYHOH IJIOTHOCTH, ¢ CHHTYJIsApHOCTH Bosbiioro Bapeisa. B cun-
TyJISIPHOCTH, B 3TOI 0c060i TOUKe, 061IAs TEOpHS OTHOCUTE b
HOCTH ¥ BCE M3BECTHBIE HaM (hH3HUYECKIe 3aKOHBI He [IEHCTBYIOT.
Henbas npesickasats, 4té BhiizieT U3 cuHrysisipHocTy. Kak s yxe
OOBACHSI, 3TO O3HAYAET, YTO MBI BIIPaBe UCKIOUHTD U3 TEOPUH
BCe COOBITHSI, KOTOPbIE IPOMCXOANH 10 Bonbinoro BapriBa,
NOTOMY YTO OHM He BO3BIMEIOT BJIMSTHHSI Ha TO, YTO JIOCTYIIHO Ha-
memy Habmonenmo. IIpocTpaHCTBO-BpeMs: MMeeT TPAHUIY —
Hayasio B MoMeHT bosbinioro Bapeiga. [Touemy Beenennas nomkna
6b11a HavaThbes ¢ Bonbioro BapeiBa uMeHHO TeM 06pa3oM, KOTo-
PBIii TIpMBeJI ee K COCTOSTHIIO, HabIo[aeMoMy HaMH CETOJHSI?
Ioueny oHa CTOJB OHOPO/IHA M PACIIUPSIETCS IMEHHO C KPUTH-
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YeCKOM CKOPOCTHIO, 1I03BOJIsIONIei n30exaTh Kosuanca? Ham
cTajio O8I Jierye, ecJivl ObI MBI CMOLJIM TTOKA3aTh, YTO HeGOIbIION
Habop pas/inyHBIX HauyaIbHbIX KOHUTyparmii BceneHHoit Mor
TIPUBECTH €€ K COBPEMEHHOMY COCTOSTHHIO.

Ecau nemo obcTont nMeHHo Tak, Beesiennasi, Koropasi pa3Bu-
JIACh U3 HEKOTOPBIX CIYYaHbIX HAYaJIbHBIX YCIIOBHIA, ZI0/KHA CO-
ziepaKath psj| obacteii, CXOMHBIX ¢ TeMH, 4T0 Mbl HabmozaeM. Kpo-
Me TOT0, MOIJIH CyLIIECTBOBAaTh COBEPIIIEHHO MHble 00sacTi. OziHa-
KO OHU, BEPOSATHO, He MOAXOAAT A1 (POPMHUPOBAHUSI TATAKTHK
¥ 3Be3/l. ITO BECHMaA CYILECTBEHHOE OOCTOSITENICTBO J1/1sl PA3BH-
THSI pa3yMHOI XXU3HH, 110 KpaliHeil Mepe Takoil, KaKas N3BecTHa
HaM. Tak 4T B 3THX 06/1aCTIX HE MOXKET ObITh CYIIECTB, CIIOCOOHBIX
YBH/IETb, YTO OHH, 3TH O0JIACTH, HHBIE.

ToBOpSi 0 KOCMOJIOrUH, CJIEAYET YUUTHIBATD MPUHIKI OTOOPA,
COCTOSINIMIA B TOM, YTO MBI HaceJisseM 00/acTh BeeeHHOIM, TTpH-
TOZIHYIO /IJIsi pa3BUTHS Pa3yMHOM XXN3HHU. ITO BECbMa 'npoc:Toe H
OUYEBHIHOE COOOpaKeHI e UHOT/IA HA3BIBAIOT AHTPOMHBIM IPHH-
nunoM. C Ipyroii CTOPOHBI, IPECTABbTE, YTO HAYAILHOE COCTO-
siiine BeesieHHO# ZI0/KHO GbITh BBIGPAHO C GOJIBIION TIIATEIBHO-
CTHIO, YTOOBI IIPMBECTH K TOMY, YTO MbI BUUM BOKpyT cebst. Toraa
BO BcesieHHOI Bpsi/ Jin CICKIOCH GBI MECTO, T7Ie MOIJIa BO3HUK-
HYTb KU3Hb.

B omicanHoii Bhitite Mozenu ropsivero bosipmroro Bapeisa
Ha paHHMX CTaJusAX pasBUTUs BcesieHHOI He MMeeTcs TlepHoa
BpeMeHH, IOCTATOYHOTO JJIsA Niepeayuy Teljia OT OfHOM obnactu
K Ipyroii. ITo 03HavaeT, YTO pasinuHbie 0bnactu BeeneHHoi
ZI0JIKHBI 6bLIM UMETh aGCOJIIOTHO OIMHAKOBYIO HAYAIBHYI0 TEM-
HIEPATYPY, YTOOBI 3TO COITIACOBATIOCH C TeM (haKTOM, UTO TEMIIe-
paTtypa (hpOHOBOTO MUKPOBOJIHOBOTO M3JIy4eHMsI OZf]MHAKOBa BO
BCeX HallpaBJIeHUsIX, Ky/a Obl MBI HE ocMotpesi. Kpome Toro,
HayanbHasg CKOPOCThb pacHIUpeHusi J0J/KHA Gbljia BHIOMPATHCS
¢ 607bIIOI TOYHOCTHIO, YTOOB! BeesleHHas He CXJIONMHYJIach K Ha-
crosinjeMy MoMeHTy. CliefioBaTe/IbHO, HauyaJlbHOe COCTOsTHUE
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Bcenennoii B camoM fieste 10/0KHO 6BITH BEIGPAHO KpaiiHe Tia-
TeJIbHO, ECJI MOJie/Ib ropstaero bospinoro Bapeisa cripaBeiea
HA OTPe3Ke OT HbIHENIHEr0 MOMEHTA M BILJIOTh ZI0 CAMOTO HAYAJIA
BpeMeHu. Ilouemy BceneHHas 3apoauiiach MIMEHHO TaK, O4€Hb
TPYAHO O6BACHUMTB YeM-7MGO MHBIM, KpoMe Bosii Bora, Kotopiii
HaMepeBaJICs COTBOPUTD CYIIECTB, TOZOOHBIX HaM.

VHOJIALMIOHHAS MO/IEJIb

Jns Toro yTo6B N36EKATH ONHMCAHHBIX TPYLHOCTE, CBSA3AH-
HBIX C CAMBIMU PaHHUMU CTaIUsIMU B MOJIEJTH Fopsidero bossio-
ro BapeiBa, Asan I'yt 13 MaccadyceTcKoro TeXHOIOrHYeCKoro
UHCTUTYTa NIPEAJIOKUT HOBYIO Mojienb*. B Monesn T'yra MHOMXe-
CTBO Pa3/IMYHbIX HAYATLHBIX KOH(HTypalHii MOI'YT 3BOJIOLUO-
HUPOBaTh B HeKoe Mofobue HbiHelHeit Beenennoit. Iyt npes-
TOJIOXKUIL, YTO HOBOPOXieHHasi BceneHHas MorJia nepeXxuTh
Tepuoy 04eHb 6bICTPOTO, 3KCHOHEHIIMATLHOTO, PACIIHPEHYISL.
Taxoe pacumpeHnvie HasbiBalOT HHQBIIALMOHHBIM — 110 AHAIOTHH
CO CTPEMUTEJILHBIM POCTOM 1i€H, B O0Jiblilell I MeHblieit cTe-
NIEHW NPOMCXOASAIINM B KaXtok crpaHe. MupoBoii pekops nH-
Gasunm ues, BeposiTHO, Gbint noctasieH B Fepmanuu nocre Iep-
BOI MMPOBOI] BOITHBI, KOT/Ia lieHa 6yXaHKH X1e6a 33 HECKOJIbKO
MeCAIeB MOCKOYIJIA OT O[HOI MapKH 10 HECKOJIBKUX MUJLIHO-
HOB. VIHdusiisi, KoTopas, Kak Mbl lyMaeM, MOT/Ia IPOCXOIHUTD
B MaciTabe BeesieHHoi, 6bLTa Topasio 3HAYMTe bHEi!: pasMepsl
BceenHoit 33 HUMTOXHYIO 7107110 CEKYH/Ibl BHIPDOC/IM B MHJLIMOH
MUJJIMOHOB MMJUIMOHOB MIWLITMOHOB MIJLTTMOHOB pas. L'yt sio-
nycTud, yto Beenennas nocie Bonbiioro BapuiBa Geuia oueHb

* Ilepsbim, emte 1o LyTa, aHanornumyio Moziesb paHHeii craguu pacnimpe-
Hust BeesieHHo# nipeasioxn coBetckuii pusmk Asnexceit CrapoGuHCKuiL, B my-
61MKauMN KOTOPOTO 3Ta CTA/Ms! HA3BIBAMACh mecutTepoBCKoil. — Ilpumen.
Hayu. peo.
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ropstueit. [IpaBoMepHO OXXHIATD, YTO IIPH KpaiiHe BBICOKUX TeMIIe-
paTypax CHJIbHbIE U CJ1abble Si/IEPHBIE CHJTBI JIOTKHBI O0be{MHHITh-
Cs1 C 3JIEKTPOMArHUTHO# CIJIO# B HEKYIO eHyI0 cuity. Pactmipsi-
sich, BcesieHHast OcThIBAJIA, ¥ 3HEPTUS YACTUI] yMeHbIanachk. Pano
WJIM TIO3/HO JI0JIXKHO ObLIO IPOM30MTH TO, YTO HA3BIBAIOT (Da30BBIM
TIEPEXO/IOM, ¥ CUIMMETpHSI CJT ObLa HapytiieHa. CYJIbHOE siiepHOe
B32MMOJIEICTBHE OT/IEINIOCH OT CJIa00T0 U 3JIEKTPOMATHUTHOTO.
TvmuasbsiM prMepoM (a30BOro Nepexo/ia MOXKeT CILy KUTh Ipe-
BpallleHe BOMBI B Jiel TIpH OXJIavkaeHny. JKUKas Boa CUMMe-
TPHYHA, 00JIaIaeT OAWHAKOBHIMHI CBOMCTBAMH BO BCEX TOYKAX U BO
BCeX HarnpaieHusx. OnHaKo o6pas3yIolrecs Npy 3aMep3aHuM
KPUCTJLTHI JibJla XapaKTepu3YIOTCsl BblJIeJIEHHOM HAIlPaBJieHHO-
CTBIO ¥ 3AMETHOI IIPOCTPaHCTBEHHOM YIOPSIIOYEHHOCTHIO. JTO Ha-
pyliaeT CHMMETPHUIO BOIBL

IIpu u3BeCTHOM CTapaHNM BOMLY MOXHO EPeOXIafuTh —
JOOUTHCST TOTO, YTOOHI €€ TEMIIEPATYPa OIYCTIJIACH HHXKE TOUKH
samep3aanusi (0 °C), Ho Jiez] He o6pasoBaics. Iy npeanonoxu,
YTO HEYTO NOA0OHOE NMPOUCXOANTO co BeesieHHoI: TeMniepaTypa
CTajIa HIbKe KPUTHYECKOTO 3HAY€HHUs1, HO CUMMeTPHST (PU3HIECKUX
B3aMMOIeiCTBHIl He ObLa HapynieHa. Ecyiv npousonuio Heuto
nogobHoe, BeemteHHast 0kHA 6bLIa NPUIATH B HECTaOIIBHOE CO-
CTOSTHUE, DHEPTHS KOTOPOTO BhIIIlE, Y4eM y COCTOSTHUSI C HapyIieH-
Hoit cumMmerpueil. MOKHO MOKa3aTh, 4TO 3Ta 0cobasi U3OBITOYHAS]
BHeprust 00/1a/1a/ia aHTUTPaBUTAIIHOHHBIM 3(dexToM. OHa 10/DKHA
ObLIa IEHCTBOBAThH KAK KOCMOJIOTYeCcKasi OCTOSTHHASL

IUHIITEHRH BBEJI KOCMOJIOTHYECKYIO TIOCTOSTHHYIO B OOILYIO
TEOPUIO OTHOCUTENBHOCTH, KOT/IA NIBITAJICS TIOCTPOUTD CTAIHO-
HapHYy10 Moziesb Beenennoit. OzHako B paccMaTpiBaeMOM HaMU
ciydae Beenennas yxe pacimpsiercst. Otrankusatonuii apgext
KOCMOJIOTMYECKOI MOCTOSTHHOM 3acTaBusi 661 BeesleHHY10 pac-
LIMPATHCS € TIOCTOSIHHO BO3pacTaroieil ckopocTho. [laxe B Tex
0061acTsX, /i€ Co/iep KaHue YACTHI] BBILIIe CPe/IHETO, IPaBUTAlOH-
HOE MIPUTsIKeHHNEe MATEPUH YCTYIAET OTTATKUBAHUIO, 00yCIIOB-
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sieHHOMY 3¢ peKTHBHOI KOCMOJIOTHYecKoit ocTostHHOl. Tak uto
¥ Takue 06acTi 6yyT PaCUIMPSTHCS B YCKOPEHHOM, HH(IIs-
IMOHHOM, PEKUME.

ITo Mepe pacumpenus BeesieHHOIT paccTosiHye MEeXLy YaCcTH-
I[aMHl YBEIMYMBAETCS. A 3HAYKT, MBI MOXeM noJy4uTh Beenen-
Hyl0, T/Ie €JIBa Jii HajifeTcst XoTh onHa yactuna. OHa Bee etne 6y-
ZIeT OCTABaThCS B NEPEOXJIAXKIEHHOM COCTOSSHMM, IIPH KOTOPOM
COXpaHseTCs CUMMETPHSI M1y B3auMoziecTBusAMH. JIio6bie
HEOHOPOIHOCTH OY/IyT NOMPOCTY CIVIaXKeHbl pACIIHPEHNEM, KaK
PasIJIaKMBAIOTCSI CKJIAZIKU Ha TYTO HAJyTOM BO3/YILIHOM ILIApHKE.
Tax1m 06pa3oM, COBpeMeHHOE TT1AIKOe M OHOPOHOE COCTOSTHME
BcesieHHOI MOIJIO BOBHUKHYTh M3 MHOYKECTBA pa3/IMYHbIX HEO/I-
HOPOJHBIX HAYATIbHBIX cOCTOSTHUIL. CKOPOCTh pacHIMpeHHs TaKkKe
CTPeMUTCS K KPUTHYECKO#, IO3BOJIsIoNiell M30exkaTh KOJIIamnca.

Boee Toro, HHQIIAIMOHHAA MOIENb NIO3BOJISIET OOBICHUTS,
nodemy Bo BceseHHo# Tak MHOrO MaTepun. B HabmozaeMoii
Hamu obact BeesteHHol HacuuThiBaeTcsi okosio 10 anemen-
TapHbIX YacTull. OTKy/Z[a OHM MOTJIM NOSIBUTLCA? OTBET TAKOB:
COTITIACHO KBAHTOBOM TEOPHH, YACTUIIbI MOTYT BO3HHKATh U3 3HEP-
TYH B BHje Nap Yactuua/antudactuna. Ho otkyza Gepetcst He-
obxonuMast 1J1s1 3Toro sHeprus? OObsCHeHUE COCTOUT B TOM, YTO
TI0JiHAs sHeprus BcesieHHo#t B TOYHOCTY paBHA HYJHO.

BemecTBo Bo BeesieHHOM BOBHUKIIO U3 NOJIOKHTEIbHOM
sHeprun. OHAKO MaTepysi NPUTSATUBAET caMoe cebsi o, fieii-
CTBHEM IpaBUTAlMU. /[Ba KyCKa MaTepuH, KOTOpble HaXOAATCSA
6JIMBKO PYT K IPYTY, 0OIaNaIoT MeHbllell sHeprueii, 4eM Te, KO-
TOpbIE pas/ieeHb! OOJBIINM PACCTOAHIEM. ITO IIPOUCXOHUT T0-
TOMY, 9TO JUIA MX pasjelieHysi HeOOXOMMO 3aTPaTUTh SHEPTHIO.
BbI 710/0KHBI IPEOIONETH IeHCTBYIONIE MeXKAY HUMH I'paBUTA-

(IMOHHbBIE CHJIBL TaK YTO B KAKOM-TO CMBICJIe MOXKHO YTBEPXKIATD,
YTO rpaBUTAIIMOHHOE TI0Jie 007IalaeT OTPULATeIbHON 3HEpTHEl.
IIpu paccmotpennu BeelieHHo#! B 11e/IoM MOKHO IIOKA3aTh, YTO
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oTpuIaTeIbHas PaBUTAINOHHAS 3HEPTHUS NOTAIIAET BCIO MOJI0-
KUTEJIbHYIO SHEPIio MaTepHH. A cJieZIOBAaTeIBHO, TIOJIHAS SHEp-
rusi BceslenHoil paBHa HyJIIO.

Wrax, ynBoeHue uysi faet Hynb. Ilostomy Beeniennas mo-
JKET yIBOUTD KOJIMYECTBO NOJIOKHTEIbHOI SHEpruy MaTepHH U
YZIBOUTH KOJIMYECTBO OTPHLIATEIbHO TPaBUTALIMOHHOI SHEPrUH,
He HapylIuB 3aKOHa COXpaHeHHs! SHepPriy. JTOTO0 He CIIyYaeTcs
npy 0OBbIMHOM pacimperyy BeesteHHO#, KOT/a II0THOCTD 3Hep-
MM BellleCTBa YMeHblilaeTcs ¢ yBesmueHYeM Beenennoii. Ho ato
IIPOMCXOIUT NPU MHQIAIMOHHOM paclIiUpeHUH, TOTOMY 4TO
ILJIOTHOCTh 3HEPTHH B NlePEOXJIaX/IeHHOM COCTOSTHHU OCTAETCS
NIOCTOSIHHOI, B TO BpeMsi Kak BceneHHas pacmmpsietcsi. Korga
Bcenennas yaBauBaeTcsi B pasMepax, IO3UTHBHAS SHEPIUs Ma-
TEPUH ¥ OTPHLIATE IbHAS TPABUTAIMOHHAS SHEPTUS y/[BAUBAIOTCS
TOXe€, TAK YTO NOJIHAs BHEPTHsi OCTaeTCsl paBHOIt HYJI0. Bo BpeMst
MHQIALNOHHOI (a3bl pazMepsl BcesleHHOI yBeIMUHBAIOTCSA
oueHb CUIBHO. V1 0611iee KONIMYECTBO 3HEPTHH, U3 KOTOPOit MOTYT
00pa30BBIBATHCS YACTHUILH, CTAHOBUTCS O4eHb BeJMKo. [yT 3ame-
THJI 110 3TOMY TIOBOZTY: «TOBOPSIT, GeCIIATHBIX 3aBTPAKOB He Obl-
BaeT. Ho Beenennast — camsiit 6osib1inoit GecriiaTHblit 3aBTpaK».

KOHEIL MTHOJIALINU

B Hactosiniee Bpems paciivipeHue BceneHHoik yoke He HOCHT
VHGIALMOHHOTO XapakTepa. Tak 4To ZO/KeH CyHeCTBOBATH
HeKHit MeXaHU3M, UCKIIOYAIoNHii 0ueHb 60bIYIo 3(pheKTHB-
HY10 KOCMOJIOTHY€eCKYIO KOHCTAHTY. ITO 3aMeHIJIO Obl CKOPOCTh
pacuIpeHys ¢ BO3pacTalollleil Ha 3aMe/lJIeHHYIO TpaBUTaIlHEi,
KaKylo MBI HabJmoiaeM ceituac. MosXHO 0XKH/IaTh, YTO TIO Mepe
paclI¥peHsi ¥ OCTBIBaHUsi BcesieHHO# paHO WM MO3/{HO CUM-
MeTpus (PM3HYECKUX B3auMO/IeiicTByIA Oy/ieT HapyieHa, NofoGHO
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TOMY KaK Mepeoxak/eHHas Bo/ia B KOHIlE KOHI[OB BCeT/a 3a-
Mep3aeT. VI36bIToOuHas SHEPTHS COCTOSIHMSI C HeHapy eHHOI
CHMMeTpHeii BBICBOOOUTCSI, BHOBb HarpeB BcesieHHy10. 3ateM
pacuivpeHue U ocThiBaHHe BceesleHHOi poIo/bKaTesi B OJTHOM
COOTBETCTBHY ¢ MOJieIbIo ropsidero bosbioro Bapeisa. OnHako
Terniepb y Hac 6yzeT 0GBbsICHEHHE TOTO, IOYEMY CKOPOCTb PACHIH-
PEHHS B TOYHOCTH PaBHA KPUTHYECKOIT 1 0YeMy pasHble 06/1a-
CTH IIPOCTPAHCTBa HMEIOT OIMHAKOBYIO TEMIIEPATYDY.

B nepBoHavyambHolt Mozienu I'yTa npeanonaranrock, 4to ¢a-
30BBIit Mepexo/] K HapyleHHO CUMMETPUH TPOHCXOUT BHe-
3AITHO, KaK BOSHHKHOBEHME KPUCTAJLIOB Jib/Ia B IepeoXIaK/ieH-
Hoi1 Bozte. Mziest cocTosina B TOM, YTO <ITy3bIPbKU» HOBOI (ha3bl
(c HapylIeHHOH CUMMeTpHeit) 3apoXXAal0TCs B HeIpaX CTaporo
($a3oBoro coCTOSIHUSA, MOJOOHO TOMY KaK ILy3bIPbKH Hapa BO3-
HUKAIOT B 3aKkumnaouleit Bozie. Ilpesnonaranocs, 4To «my3bipb-
KI» PacHIMpsiIOTCs U NOCTENEHHO CIIMBAIOTCS IPYT C APYTOM JIO
TeX TOp, MOKA BCe IIPOCTPAHCTBO He OKAXKETCsT 3aXBaYeHO HOBOI1
¢azoii. Ho BoT He3asiaua (Ha 370 yKa3bIBaJl 51 M1 psi/l ApYTHX yue-
HbIX): BeesieHHas pacHMpsiiach HaCTOJNBKO GBICTPO, YTO 06pa-
3YIOHIMECS My3BIPLKYU MPOCTO He YCIEBAIU CJIUThCS APYT C IpY-
roM, a paszberanuch B IpOCTpaHCTBE. BeereHHas noskHa 6blia
OCTaThCsi B KpailiHe HeOHOPOZHOM COCTOSTHUY, TIPH KOTOPOM B
HEKOTOPBIX ee 00JIaCTsAX COXpaHsANach ObI CHMMETPHSI MEXIY
pa3nu4HbIME citaMu. Takas Moziesib BeestleHHOI He cornacyeT-
csi C TeM, YTO MBI HaOJmoziaeM.

B okTsibpe 1981 r. st ornpaBuiicss B MockBy Ha KoH(pepeHIHIo
10 KBaHTOBO#i TpaBUTAIMN. A TIOC/Ie Hee IIPOBeJI CEMUHAP TI0 UH-
$nsuyonHoit Moienin B ACTPOHOMUYECKOM HHCTUTYTE UM.
ITItepubepra. B ceMuHape y4acTBOBaj MOJOIOK COBETCKHMIA
uccrenoBatesb Auzpeii Jlunae. OH cka3as, YTO CJIOKHOCTH, CBSI-
3aHHOIT C TEM, YTO My3bIPHKY He CMBAIOTCS, MOXHO M306eXKaTh,
€CJIH TIPEJINONIOKUTD, YTO MY3BIPHKU OBLIM OYeHb OOIBUIMMH.
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B aTOM Ccly4ae Hama o6JacTh BeesieHHOI MOXKeT 3aKII04aThes
BHYTPH OZ{HOTO ITy3bIpbKa. /{7151 Toro utobs! 3T0 paboTao, nepe-
XOJf OT CHMMETPHH K €€ HapyIIeHUIO {0/KeH TPOUCXOAUTD OYEHb
MeJUIeHHO ¥ BHYTPU Iy3bIPHKA, YTO BMOJIHE BO3MOYKHO B COOT-
BETCTBUM C BEJIMKMMH 00be{MHEHHBIMI TEOPUSIMH.

Wnes Jluuze o MefsleHHOM HapylIeHUN CHMMETpUH Gblia
OY€EHB XOPOIIIA, HO 1 yKa3aJl, YTO €T0 Iy3bIPhKH MOTYT IPEBOCXO-
AuTh pasmep BeestenHoit B To BpeMsi. Sl ipoteMOHCTpHpPOBaJI, YTO
CHMMMeTDHSI OTHOBPeMEHHO Hapymanachk 65l MOBCEMECTHO, a He
TOBKO BHYTPH ITy3bIPHKOB. JTO IpuBesio 6bl K ofiHoponHoi Bee-
JieHHOI4, KaKy1o Mbl HabmotaeM. Moziesib Me//IeHHOTO HapyIeHust
CHMMETpHH ObLIA YIaYHO# OMBITKOM OObACHUTH COBPEMEHHOE CO-
crositivie Beenennoit. OHako st ¥ HEKOTOPbIE KOJLTETH OTMETHIIN,
9TO NpeZICKa3bIBaeMble €10 K0JIe0aHNs MUKPOBOJIHOBOTO (POHOBO-
IO M3JTy4€eHNs] HAMHOTO TpeBBINIAIOT Habmonaembie. KpoMe Toro,
6o71ee 1103HKE PabOTHI 3APOHUTY COMHEHHE B TOM, TIPOMCX O
JIH TIpaBUJibHble (Da30Bble TIePeXOIbl HA PAHHUX CTAAHUSIX pPasBH-
s Beenennoil. bosnee ynauroit okazanach xaorndeckas nigis-
IMOHHas1 MoJielib, npeiokeHHas JIuuzae B 1983 r. Ona He 3a-
BHCeJ1a OT (ha30BbIX NIEPEXO/IOB U JIABAJIA IPABUJIbHbIE SHAYEHHST
BapMal1ii MUKPOBOJTHOBOTO (poHa. B cooTBeTCTBIM C Heli coBpe-
MeHHOe cocTosiHYe BeesleHHO#t MOT7IO BOSHHKHYTH 113 O4€HD 00JIb-
LIOT0 YHCJIa Pas/MYHbIX UCXOAHBIX koH(purypanwmii. Ilpu Bcem
TOM He MOTJIO ObITh TAKOTO, YTOOBI KaX1ast U3 HHX PUBO/NIIA
K nosiBjieHuIo BeeseHHoik, koTopyio Mbl HabsmonaeM. Takum 06-
pasoM, Zjaxe MHGIISIIIOHHASA MOJIETb He O0BSICHSIET HaM, IOYEMY
HavyaJIbHble YCJIOBUS ObUIM TAKMMH, KaKHe MOTYT IIPHBECTH K (pop-
MHpOBaHHIO Hal:totaeMoit BeesieHHO#. JIO/KHBI /1 Mbl BEDHY Th-
cs 217151 00BsICHeHUsi K aHTponHoMY nipuHimny? He 6b110 7 Bce
3TO NMPOCTO CYACTIMBOM CJIy4aitHOCThI0? PelileHue coryiacMThes
C 5TUM BBIIJBIZIENO ObI ATOM OTYAsIHHUS, OTKA30M OT BCEX HAIMX
HaZIEX/I TIOHATD NOPSIJIOK, JIeXKaluii B ocHoBe BeesleHHOIL.
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KBAHTOBASA I'PABUTALIA

Jlns npezicKka3aHms TOro, Kak JoJKHA ObUIa 3apoauThest Bee-
JIeHHAsi, HYKHO YCTaHOBUTH 3aKOHBI IIPHPOJBI, KOTODHIE /eii-
CTBOBAJ/IM B HayaJjie BpeMeHH. Eciim cripaBeziivBa KiiaccuiecKas
ob1ias TeopHsi OTHOCUTEIBHOCTH, TO U3 TEOPEMBI CUHIYJIsiDHO-
CTH CJIeJIyeT, YTO Ha4yasi0 BPEMEHH JI0JDKHO ObLIO NPEACTABASTD
co60ii TOUKY, T/I€ IVIOTHOCTh MATEPHH M KPHBH3HA IPOCTPaHCTBa
6N H6eCKOHeuHbl. Bce n3BeCTHBIE HAM 3aKOHBI IPHPOBI TaM
JIOJLKHBI HApymAThesl. MOKHO NPenoioxKUTh, YTO TaM AefCTBO-
BaJIM 0COObIe 3aKOHBI, He HapyllaeMble B CHHIYJISIPHOCTSX, HO
661710 GBI KpaitHe TpyAHO Aaxke copMyIMpoBaTh (pusyyeckiie
3aKOHBI /151 TAKMX CBOEHPABHBIX TOYEK, M HAOJIOEHNS He MO/
cKazajm OBl HaM, KAKMMM MOTYT OBITh 3TH 3aKOHBL OTHaKo Teo-
PEMBI O CHHTYJIIPHOCTH TIOKA3bIBAIOT, YTO NPH CTOJIb 3HAYHTE b
HOM yCHJIEHMHM TPABUTAIIMOHHOTO HOJISI 0COOYI0 BaKHOCTD IIPH-
obpetaioT 3¢ ¢ekTh KBaHTOBOI rpaBUTanmy. Kiaccuueckas
Teopus 6oJiblile He MOKET CIIy’KUTh XOPOIIMM onucanueM Bee-
sietHoii. IloaToMy, 06CYX/Iasi caMble paHHUE 3TaIbl Pa3BUTHS
BcesnenHoii, Ha/[0 CNOJB30BaTh KBAaHTOBYIO TEOPHIO I'PaBUTa-
num. Kak MBI nokaxeM fiatee, KBAHTOBasA MEXaHUKA IONMYCKaeT
NIOBCEMECTHOE COOJIozieHNEe OOBIYHBIX (PU3UYECKUX 3aKOHOB —
BKJIIOYas Hayaso BpeMeHu. HeT Hy»/1bl HOCTYyIMPOBAaTh HOBBIE
3aKOHBI JI/Is1 CHHTYJIIPHOCTEIH, TOTOMY YTO KBAHTOBAsI TEOPHSI He
HYX/IA€TCSi B CUHTYJISIPHOCTSIX.

MBpI 1oKa He MIMeeM MOJIHOI U TOC/IEA0BaTe IbHOM TeOpHH, 06b-
eIUHSIoNIEl KBAHTOBYI0 MeXaHUKY U TpaBuTanyuio. Ho MbI coBep-
HIEHHO YBEPEHbI B HEKOTOPHIX OCODEHHOCTSIX, KOTOPHIMU HOJDKHA
obnazath obbeauHeHHas teopusi. [IpeXe Bcero, OHKHO OBITH
yuteHo npepioxenue Meitimana o popMyTHPOBaHUN KBAHTOBOIA
TEOpHH Ha OCHOBE CyMM IO TpaeKTopusiM (uctopusiM yactui). I1pu
TAKOM TIOXO/IE YACTHUIIA, MEPEMEITAIONIASICA U3 TOYKU A B TOUKY B,
HMeET He OfTHY MCTOPHIO, KAK B KJIACCHYeCKoit Teopri. BMecTo aToro
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NIPeNIoaraeTcst, YTo OHA CJIEIyeT KasK/IbIM U3 BO3MOXKHBIX ITyTei
B IIPOCTPAHCTBe-BpeMeHu. Kax1oii Takoil ICTOpUHM COOTBETCTBY-
€T mapa yrceJl, O{HO U3 KOTOPBIX XapaKTepH3yeT pa3Mephl BOJIHBI,
a BTOpOe — €€ N0JI0XKeH e B 1[MKJIe, TO €CTh ¢hasy.

BeposiTHOCTB TOTO, YTO YACTHIIA, CKAKEM, MUHYET HEKOTOpBIE
0co0Oble TOUYKH, OTIPEIENSIETCS MYTEM CJIOKEHUS BOJIH, CBSA3aH-
HBIX C KAXK/JI0i1 BOBMOXKHOIH HCTOPHEl, KOTOpask MPOXOIUT Yepe3
3Ty TouKy. O/[HaKO npaKTHYeCKHe NOMBITKH BBIOHUTH 3TO CJIO-
JKeHe 00BIYHO HATATIKUBAIOTCS HA CEPhE3HbIE TEXHUYECKHUE TPY/I-
HocTu. EauHCcTBEeHHBIIH criocob 060iiTH HX — MOC/IE0BATH TAKOMY
CBOEOOPA3HOMY MPEANICAHUIO: Hy>KHO CKJIA[BIBATH BOJIHBI [I7Is
MCTOpUI YaCTHILI, KOTOPble IPOUCXOST HE B pealbHOM BPEMEHH,
TIPUBBIYHOM ZI71S1 HAC, 2 B MHEMOM.

BripaskeHre «MHUMOE BpeMsi» CJIOBHO ObI B3SITO 13 HAYYHOI
(harTacTIIKH, HO Ha CAMOM Ji€JIe 3TO TOYHO ONpeieJIeHHOe MaTe-
Matideckoe noHsitue. YTobs! u3bexkath TEXHUYECKHUX TPYIHO-
creii npu (peiTHMaHOBCKOM CYMMUPOBaHHU 10 ICTOPHSM, CJie-
ZlyeT UCIIOIb30BAaTh MHMMOE BpeMsi. ITO OKa3bIBAET MHTEPECHOE
BJIVsIHIE Ha IPOCTPAHCTBO-BPEMsI; pa3Jirdue MexX /Iy MpOCTpaH-
CTBOM M BpeMeHeM coBeplieHHo ctupaetcs. IlpocTpaHcTBo-
BpEMS], B KOTOPOM COOBITHAM COOTBETCTBYIOT MHMMbIE 3HAYEHHUS
BpeMeHHEIX KOOD/MHAT, NPU3HAETCA €BKJIMIOBBIM, OTOMY YTO
METPHKA Olpezie/IeHHO-TIOIOKUTEIbHA.

B eBK/IIOBOM IIPOCTPaHCTBE-BPEMEHH HET Pa3HHIIBI MEXIY
HallpaBJieHMeM BPeMEeHU U HallpaBJeHNSMU B IPOCTPAHCTBE.
C apyroii cTOpOHBI, B peaibHOM IIPOCTPaHCTBe-BpeMeHH, T7ie CO-
OBITHS XapaKTEPU3YIOTCS pealbHbIMU 3HAYEHHSIMU BPEMEHHBIX
KOOD/IVIHAT, Pa3HUIy YCTaHOBUTH Jierko. Hanpapiienue Bpeme-
HU JI©XUT BHYTPH CBETOBOTO KOHYCa, a IPOCTPAaHCTBEHHBIE Ha-
IIpaBJieHMsi — BHe ero. MOXHO NIOCYMUTATh, YTO UCTIONb30BaHUE
MHUMOTO BpEMEHH IIPOCTO-HAIPOCTO MaTEMaTHYECKUII TIPHEM,
YJIOBKa, IOMOTAONIast BHIYMCIUTD PE3YJBTATHI /7 PEalbHOTO
npocTpaHcTBa-BpeMeHu. OTHaKO MOXeT CTaThCS, YTO 3TUM JIeJI0
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He orpaHn4MBaeTcs. Bo3MOXXHO, 4TO €BKJIHIOBO IIPOCTPAHCTBO-
BpeMs — (PyHIaMeHTaIbHOEe TIOHATHE, 2 HAIIY NPE/ICTaBICHUs
0 peasIbHOM IIPOCTPAHCTBE-BPEMEHH He HoJiee YeM ILJIOZ BOOG-
pa’keHust.

Korza Mel ipriMeHsieM 11151 BeesteHHoit ¢heitHMaHOBCKHIT Me-
TOJ CyMMHPOBAHHs [0 UCTOPHSIM, aHAJIOTOM UCTOPUY YaCTHI[bI
BBICTYTaeT y’ke Bce HCKPUBJIEHHOE IPOCTPAaHCTBO-BpeMsi, KOTO-
poe IIpe/cTaBisgeT uctopuio Beeil BeenenHoit. I1o Texumyeckum
IIpUYMHAM, O KOTOPBIX TOBOPUJIOCH BHIIIIE, 3TO UCKPHBJIEHHOE
IIPOCTPAHCTBO-BPEMsI IOJKHO BOCTIPUHUMATBCST KaK eBKJIUIOBO.
Huave roBopsi, BpeMs sIBJISIETCSI MEMMBIM ¥ HEOTJIMYMMO OT Ha-
TIpaBJIeHHI! B IPOCTPaHCTBe. J{71s1 TOro 4ToObi BHIYMCIIUTD BEPO-
ATHOCTH OOHAPY KEHIS PEATLHOTO MPOCTPAHCTBA-BPEMEHH C 3a-
JaHHBIMHU XapaKTepUCTUKAMH, HY>KHO CJIOXKUTh BOJIHBI, CBSI3aH-
Hble C TEMH TPREKTOPHSIMH B MHHMOM BPEMEHH, KOTOpbIe 00/1aialoT
TpebyeMBIMU XapakTepucTikami. [1pojiesiaB BRIYMC/IEHHS, MOX-
HO TOJIYYUTh BEPOSATHOCTHYIO HCTOpHIO BeesnenHoii B pealbHOM
BpEMEHHU.

OTCYTCTBUE TPAHUYHBIX YCJIOBUI

B xmaccuyeckoii TeopuM TATOTEHUS, B OCHOBE KOTOPOI Jie-
JKUT peajibHOe NPOCTPAHCTBO-BPEMsi, IMEETCs JIHIID JIBa BO3-
MOXHBIX BapyaHTa roBezieHHs1 BeesieHHOi. OHa WM CyHIecTBO-
BaJla BEYHO, MM OepeT Hayaslo B CHHIYJISIPHOCTU B HEKOTOPBIi
KOHEeYHBIII MOMEHT MPONLIIOro. TeopeMbl 0 CHHIYJASPHOCTH 10~
Ka3sbIBaloT, 4TO I0JDKeH ObLT MIMETh MECTO BTOPOii BapuaHT. C py-
r'OM CTOPOHBI, KBAHTOBAS TEOPUsI TPAaBHTALIMM NPEJIIaraeT Tpe-
THIO BO3MOXHOCTD. I10CKO/IbKY MBI IMEEM JIeJI0 ¢ eBKJIHIOBBIM
IPOCTPaHCTBOM-BpeMeHeM, B KOTOPOM HampaBjieHne BpeMeHH
YPaBHEHO ¢ HalpaB/IeHUsIMH B [IPOCTPAHCTBE, MPOCTPAHCTBO-
BpeMsi MOXKeT OBITh KOHEYHBIM M0 TIPOTSKEHHOCTH, HO IIPU 3TOM
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He MMeTb CUHTYJISipHOCTE, KOTOpble (POPMUPYIOT ITPAHUILY MIIH
Kkpaii. [IpocTpaHCTBO-BpeMs B 3TOM ciiy4ae OyzeT mogo6Ho 1o-
BEPXHOCTH 3€MJIH, TOJIBKO C IBYMS JONIOJIHUTEIbHBIMH U3Me-
penusiMiL. IloBepxHOCTD 3eM/IM KOHEYHA TI0 TIPOTSKEHHOCTH, HO
He UMeeT TPaHuIbl Wi kpas. OTIIBIB Ha 3aMajl, BHl He yIaaeTe
C Kpas CBeTa ¥ He HATOJIKHETECh HAa CUHTYJISIPHOCTD. YK A-TO
3HAI0, IOTOMY 4TO OrubaJI 3eMHOI 1ap.

B eBKIHZIOBOM POCTPAHCTBe-BpEMEHH, IBUTASCh Ha3all K
6eCKOHEYHOMY MHIMOMY BpeMEHU WM 4YeMY-TO APYTOMY, Ha-
YIHAIONIEMYCS B CUHTY/ISIPHOCTH, MBI, KaK U B KJIaCCH4eCcKOM Teo-
PHM, CTOJIKHEMCSI € IPOOJIEMOiT OITpe/Ie/IEHHS] HA9AILHOTO COCTOS-
Hust Beenennoit. Bor MoxeT 3HaTh, KaK Hauasach BeesieHHas, HO
MBI HE B COCTOSIHMU TIPUBECTH KaKUX-JIMO0 OCOOBIX ZIOBO/IOB B
TI0JIb3y TOT'O, YTO OHA 3aPOXKJAIACH TAK, a He uHave. C apyroit
CTOPOHBI, KBAHTOBAsI TEOPHSi TPAaBUTAIHH OTKPbLJIa HOBYIO BO3-
MOKHOCTD: ITPOCTPAHCTBO-BpeMs Booblile He umeeT rpanull. Tak
YTO HeT HyX/Ibl yCTaHABJINBATH UX noBelleHde. HeT Hu cuHry-
JIAPHOCTEH, B KOTOPBIX HAPYIIAIOTCST 3aKOHBI (PU3KKH, HU Kpast
NPOCTPAHCTBA- BpEMEHH, KOTOPBIit 3aCTaBUI OB HAC aTleJLINpOo-
BaTh K Bory wiu BBIBOAUTE HOBBIi 32KOH I'PAaHHYHBIX YCIOBHi
MPOCTPAaHCTBa-BpeMeHu. CKaskeM Tak: TpaHWYHble YCIOBH A1t
BcesieHHO#t COCTOSIT B OTCYTCTBUHU y Hee rpaHuLl. BeesienHas
JIOJDKHA OBITh aGCOJIIOTHO 3aMKHYTO# 1 HE3aBHCHMOI OT Yero-
Jin6o nexaiero BHe ee. Ee Hesb3st HU co3/1aTh, HH YHUUTOXHWTb.
OHa 10/TXHA TIPOCTO CYILECTBOBATh.

VimenHo Ha xoHepeHuy B BaTukaHe si BllepBble BbIIBU-
HYJI IPEITOJIOKEHHUE, YTO, BO3BMOXHO, BpeMsi ¥ IIPOCTPAHCTBO
BMecTe 00pa3yIoT MOBEPXHOCTh KOHEYHBIX Pa3sMepOB, He NMe-
IOIIY10 TPaHHIB! W Kpast. Moii ZIokJ1azt ObLI, OIHAKO, CKOpee Ma-
TeMaTHYECKHM, TI03TOMY HATIPANIMBAIONINECS U3 HETO BHIBO/IBI
o ponu bora B coTBopeHuu BcesleHHO#t yCKOMB3HY M TOT/IA OT
BHMMAaHHA CIyiareseii (11 moero Toxe). Bo BpeMs BaTUKaHCKOIA
KoH(epeHINH s He 3HAJI, KaK MCII0Ib30BaTh UAEI0 OTCYTCTBUS
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rpaHMulL 711 11porHo3oB 0 Beenennoii. Criexyioiiiee JIETO s1 IPOBET
B YausepcuteTe Kammdopauu B Canra-bapbape. Moii apyr u
Kosera JIxum Xapri noMor MHe chopMyIMpOBaTh YCIOBHS, KO-
TOPBIM ZIOJDKHA Y/IOB/IETBOPSITH BeestleHHas, eyl y NpoCTPaHCTBA-
BpeMEH! HET rPaHHIIbL.

Jlo/KeH MOA4EPKHYTH, YTO 3T Hles] O KOHEYHOM MPOCTPaH-
CTBe-BpeMeHH, He MMEIOLeM IPaHuUIlbl, BCETO JIMIb TPEAnoio-
sxeHre. OHa He BHIBOZMTCSE JIOTMYECKH U3 KaKUX-JIMOO0 APyTUX
npuHiunoB. Kak u mobas apyras HayuHasi TeopHsi, OHa MOTJIa
OBITH M3HAYATTHHO MOCKA3AHA 3CTETHYECKHUMHE W MeTadusnde-
CKHMH COOOPaKeHUSIMM, TIO[TBEP/UTD JKe €€ HCTUHHOCTD J0TIK-
HO COOTBETCTBHE TEOPETHYECKUX NPEICKA3aHMIA HAOJIIOEHHSM.
Onnako B cirygae KBAaHTOBOI MEXaHUKH IIPOU3BECTH TAKYIO IIPO-
BEPKY BeCbMa 3aTPyHUTEJILHO, U Ha TO €CTh JiBe IPUYMHEL Bo-
TIEPBBIX, MbI BCE €1l He 3HaeM HaBepH:IKA, KaKasi TEOPHsI YCIIel-
HO 0ObeniuHseT B cebe OBIILYIO TEOPHIO OTHOCUTEILHOCTY M KBAH-
TOBYIO MEXaHUKY, XOT HaM IOBOJIbHO MHOTO U3BECTHO O TOM,
KakyIo ¢opMy O/DKHA MMeTh nofo6Has Teopusi. Bo-BTOpBIX, Jito-
6asg Moziesib, leTaIbHO ONUCHIBaw[as BeelleHHyI0 B 1e/IoM,
JOJDKHA OBITH CIUIIKOM CJIOXKHOW MAaTeMATHYeCKH, YTOOBI MEI
MOTJIH IPOJIeNIaTh BBIYMCJIEHUS 17151 TOYHBIX Npefickasanuit. Tak
YTO NPUAETCS JOBOJILCTBOBATHCS NMPUOIMIKEHHSAMY, HO Jjaxe
¥ TOT/Ia IPO0JieMa BBIBO/Ia IPEICKA3AHMIA OCTAETCS CJIOMKHOIA.

Ecsiu npuHaTh npesnonoxenue 06 OTCYTCTBUM TPaHMIIbI,
BBISICHSIETCST: HIAHCHI OOHAPYXUTb, 4TO BeesieHHas cienyet 6071b-
IIMHCTBY BO3MOXHBIX UCTOPHIA, peHebpexkuMo Mansl. Ho cy-
IIECTBYET 0Co60€e CEMEICTBO NCTOPHIL, KOTOPbIE ropasio 6oee
BepPOSITHBI, YeM OCTa/IbHbIE. ITH UCTOPHH MOYKHO YIIOAOOHTS TI0-
BEPXHOCTH 3eMJIH, T7ie paccTosiiue oT CeBepHOTO MOJTIOCa Ipes-
CcTaBJIseT cOOOI MHMMOE BPeMsi, a BEJIMYMHA IMMPOTHOTO KpyTa
oToOpaXkaeT NPOCTPaHCTBEHHBIH pasMep Beesernoii. Beenennas
HauuHaeTcs: Ha CeBepHOM TOJII0Ce B BHJIE OAMHOYHOI Touku. 1o
Mepe IPOABILKEHNS Ha IOT HIMPOTHBIH KPYT CTAHOBUTCS BCe 60JIb-
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1ile, COOTBETCTBYS pacuiupeHio BeesieHHO# B MHIMOM BpeMe-
Hu. BeesleHHas fjocTurHeT MaKCUMAJIBHOTO pa3Mepa Ha SKBaTope
¥ CHOBA COMIETCS B OMHOYHYIO TouKy Ha IOsHOM nomoce. Jlaxe
ecsiu 6b1 OHa MMesia HyJieBble pasMepbl Ha CeBepHoM 1 FOxxHOM
TI0JII0CAX, 3TH TOYKH He ObLi OBl CHHIYJISIPHOCTSIMM, KaK He sIBJIs-
jotcsa umu CesepHarit u FOxHsIi nomioca 3emnu. 3aKoHbI PU-
ponbl 6yyT cobimoathes B Havase BeeseHHoid, kak onu cobimo-
[AIOTCS Ha MOJIOCAX Hallel IIaHeThl.

Hctopus BeenenHoii B peasbHOM BpEMEHH, OHAKO, BBITJIS-
nena 6ul copeplileHHO nHave. OHa HAYMHAACH ObI C HEKOTOPOTO
MUHHMAJIbHOTO pa3Mepa, pABHOTO MaKCHMMaJIbHOMY pasMepy
HCTOpUM B MHUMOM BpeMeHU. BcesieHHast pacumpsinach 66l B
PeabHOM BpeMeHH COTJiacHO MHGIALMOHHO# Moziem. Bripouem,
He CTOMT Tenepb NpeoaraTh, 6yaro BeenenHas Oblia Tak WM
HHaye CO3/iaHa B MPAaBUJILHOM COCTOSIHMU. BeellenHas paciim-
puIach OBl 10 O4eHb GOJIBIIMX pasMepoB, HO PaHO MJIM NO3/[HO
CXJIOTHYJIach OBl, CTAB YeM-TO BPOJie CUHIYJIIPHOCTH B peabHOM
BpeMeH. Takum 06pasoM, B KAKOM-TO CMBICJIE MBI BCe 0Opeye-
HBI, IaXKe eCJIM IEePKUMCs OJaJlblile OT YEPHBIX ABIP. TONBKO
onvcanue BeeleHHOl Ha OCHOBE MHUMOTO BpeMeHH U30aBUT Hac
OT CHHTYJISIPHOCTEH.

TeopeMbl 0 CHHTYJIIPHOCTH B KJTaCCHY€eCKoii obteit Teopuu
OTHOCHUTEJIbHOCTH NOKAa3bIBaIOT, 4TO BeesieHHas 0/DKHA IMETh
HA4yaJIo M YTO 3TO Ha4aJIo cJleyeT OMMChIBATh C IIOMOIIBIO KBaH-
TOBOI1 TeopyH. ITO, B CBOIO OYepe/ib, IPHBOUT K njee, 4to Bee-
JIeHHAst MOXKeT OBITh KOHEYHOI B MHEMOM BpeMeHH, HO He MMeTh
rpaHuIl WK CUHryJsipHocTeil. Eci BepHYThCS B peasbHOe Bpe-
Msi, B KOTOPOM MBI XKUBeM, CHHTYJISPHOCTH BO3HUKHYT BHOBb.
HecuacTHOTO acTpOHaBTa, YTOAUBIIETO B YePHYIO ABIPY, MO-
NpexHeMy TIOCTUTHET NedasbHbli KoHel. V36exaTb BCTpeun
C CHHTYJISIPHOCTSIMM OH MOT OBl JIMIIL B MHUMOM BpeMeHH.

B03MO0XHO, 3TO NpeAnoJiaraeTr, YT0 UMEHHO TaK Ha3bIBaeMoe
MHHMO€E BpeMsl SIBJISIETCS OCHOBHBIM, & TO, YTO MBI HAa3hIBAEM
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peasbHBIM BpeMeHeM, eCTh JIMIIb 11107 Hallero yMa. B peambHoM
BpeMeHH BcesieHHast MMeeT HA4asIoO ¥ KOHell B CUHTYJIIPHOCTSIX,
KOTOpBIe (DOPMUPYIOT TPAaHUILY IPOCTPAHCTBA-BPEMEHH H B KO~
TOPBIX Hapymnialotcsi ¢pusmdeckue 3akoHsl. Ho B MHEMOM Bpe-
MeHH HeT HU CHHTYISIPHOCTEI!, HU IpaHull. Tak 4To, BO3MOXHO,
Ha CaMOM JieJie MHIMO€E BpeMsI — OCHOBHOE, a TO, YTO MBI Ha3bl-
BaeM PeaJbHBIM BpeMeHeM, He Hoee yeM uzesi, NpuAyMaHHas
HaMM /15 ONIMCAHUS CBOMX TpezicTaBrieHuil o Beenennoii. Ho B
COOTBETCTBHUH C TOXO0/I0M, KOTOPBIit s1 U3JIOXKIUT B IIePBO JIeK-
I[UH, HayYHas TEOPHsi — 3TO BCETO JIMIIb MaTeMaTHiyecKas Mo-
Jle7ib, KOTOPYIO MBI BhIpabaThiBaeM AJI ONUCAHUSL HABOEHHIA.
OHa CylIecTBY€T TOJILKO B HAIIEM CO3HAHMIL. A 3HAUUT, 6ECCMBIC-
JIEHHO CITPAIMBATh, YTO MOJ/IMHHO — peajibHOe W MHMMOE Bpe-
M. CyThb JIMIIb B TOM, KaKO€e U3 HUX yI00Hee MCTIOJIb30BATh JUIs
OIMCAHUSL

IIpennonoxeHnue 06 OTCYTCTBUM TPAHUIIb], IOX0Xe, TIpel-
CKa3bIBa€eT, YTO B PeATbHOM BpeMeHH noBelleHne BeesieHHoit
ZIOJKHO COOTBETCTBOBATH MH(IALMOHHBIM MoziesisiM. Ocobo mH-
TepecHas npobiieMa — TO BEJINYHHA HEOObIIMX OTKIOHEHUI OT
OHOPO/HOM IJIOTHOCTH B paHHeit Beenennoil. Cuurtaercs, 4ro
HMMEHHO OHH NPHBEJH K MOSIBJIEHUIO CTIEPBa Ta/IaKTHK, 3aTeM —
3BE3/ 1 HAKOHEI] — PasyMHBIX CYIIIECTB, TAKUX Kak MbL. CorylacHO
NPUHIIMITY HeoTlpeZieJiIeHHOCTH, paHHsisi BcesieHHas He MOTTIa
OBITH COBEpLIEHHO offHOpoaHOIt. HanpoTus, nonoxenue niam
CKOPOCTh YACTHI] IO/DKHBI ObLIM MMETh HEKOTODBIiA pasbpoc, 1iH
dbaykryanum, 3HadeHuit. Ec/iv ske npuHSTE Npe/nonoxkenye 06
OTCYTCTBHH TPAHUII, TO OKa3bIBAETCS, UTO Uil Hayana BeeseHHoii
XBaTHJIO OBl BCETO JIMIIIL MHHUMATBHO BO3BMOXKHOH HEOTHOPO/I-
HOCTH, IOIyCKaeMOi IPUHIMIIOM HEOTIPEIeTeHHOCTH.

Torna BeesteHHas nokHa Oblia EPEXUTh EPHO/] CTPEMI-
TEJIBHOTO PaCIIMpeHHs], Kak B MHQIIAIMOHHBIX Moztennsx. Ha npo-
TSPKEHUH 3TOT'O TIEPHOJIA UCXOHbIE HEOHOPOHOCTH PaspacTa-
JICh 6bi, TOKa He IOCTUITIM Pa3MEPOB, IOCTATOYHBIX, YTOObI 06b-
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SICHUTh BOSHUKHOBEHHUE rajlakTiK. TakuM o6pa3oM, BCe CII0KHbIE
CTPYKTYPBbI, KOTOPbIe Mbl Hab/mozaeM Bo BeesieHHO#M, MOKHO 06b-
SICHUTB C MIOMOIIIBIO YCJIOBHsI 06 OTCYTCTBUY TPaHUI] ¥ IPUHIIIA
Heolpe/ie/IeHHOCTH KBaHTOBOI MeXaHUKH.

Vi nest 0 TOM, YTO IPOCTPAHCTBO U BPeMSI MOXKET NPEZCTABIATD
co60it 3aMKHYTYI0 MOBEPXHOCTh 6€3 TPaHMIIbI, UMeeT TIyOOoKHe
CJIe[ICTBUS /1S TOTO, KakoBa poJsib bora B ieiax BeesienHoit. B pe-
3yJIbTaTe yCHEeITHOTo IIpUMEHEeHUsT HayUHbIX TEOPUIA 711 OMICa-
HUSE COOBITHIT GOJIBIIMHCTBO JIOIEl NPHIILIO K YOEXKIEHHIO, 4TO
bor nosBossier BeesieHHoit pa3BUBaThCST B COOTBETCTBHH C HEKHMM
HabopoM (pusrieckux 3akoHOB. Iloxoxke, OH HU BO YTO He BMe-
mmBaetcs Bo BeesieHHOI, 1abbl He HAPYIMTD 3THX 3aKOHOB. Of1-
HaKo (usnyYeckue 3aKOHBI He TOBOPSIT HaM, Kak BhITJIsiziesia Bee-
JIeHHasl B MOMEHT CBOero BO3HMKHOBeHUs. [1paBo 3aBecTu yacoBoit
MEXaHU3M U PELNTh, KAKMM JIOJKHO OBITh Hauaio BeesleHHOI,
no-tipexkHeMy ocrtaetcst 3a Focnionom. Iloka npeanosnaraercs, uro
Bcesiennas ¥Mena Ha4ajloM CHHIYJISIPHOCTE, IIPABOMEPHO JIOTIY-
CTUTh, YTO OHA OBbL/Ia COTBOpeHA HEKOi BHenHel cutoit. Ho eciu
Bcenennas eiiCTBUTEILHO MMOJHOCTHIO 3aMKHYTa U He IMeeT HU
TPaHUIBL, HU Kpasi, OHa HUKOT/IA He MOYKET ObITh HI CO3/[aHa, HU
yHuuTOXeHa. OHa MpocTo ZI0/KHA CyIecTBOBath. I ie xke Torma
mecro Coznarensa?



HIECTAA JJEKIIUA

HAIIPABJIEHVE BPEMEHU



B cBoeM pomate «Ilocpexunics Jlecn Ioyns Xaptiu nuurer:
«[Iponinoe — 3to yysxkas crpaHa. Tam Bce fieiaeTcst HHa4e — HO
TI0YeMY NPOLLTIOe CTOJIb OTINYHO oT Oy mymiero? Iouemy Mbt mom-
HVM TIpOIILTOE, a He Oynyinee?» J{pyruMu cioBaMu, oYeMy Bpe-
Ms nBuxercs Briepen? He cBsizaHo sin aTo ¢ pacimupenneM Bee-
JIEHHOM?

C, P, T: 3APA, YETHOCTD, BPEMS

3axoHb! (PUBUKU HE JIENAI0T Pa3INuMs MEXIY TTPOHLIBIM H
6yayummM. TouHee, OHH He H3MEHSIIOTCS, €CJIM TIPOBECTH olepa-
1uio, umMenyemyio CPT(cu-nu-tu)-npeobpasosanneM. 3aech
naTuHcKas 6yksa «C» 0603HaYaeT 3aMEHY YaCTHI[ COOTBETCTBY-
IOIUMY MM aHTHYACTHLIaMH, «P» — 3aMeHy o6beKTa ero 3ep-
KaJIbHBIM H300pakeHreM (B KOTOPOM JIEBOE M IPAaBOe MEHSIOT-
€A MeCcTaMH), « > — N3MeHeHHe HanpaBJieHUs JBIDKEHHA BCeX
YacTHIl Ha TPOTHBOIIOJIOXKHOE (TO €ECTb OOpAIEHHE JBHKEHUS
BCIIATH). 3aKOHH (PHU3NKH, KOTOPBIE YIIPAaBJIAIOT NOBEZIEHHEM
MaTepuH ITPU HOPMAJTbHBIX YCJIOBUSIX, HE M3MEHSIOTCS HPH oOle-
pamusax C u P. Jlpyrumu cioBaMH, XKU3Hb OyZIET TOM XKe caMoi
s obuTareseil 1aneKol MIaHeTh, CO3AaHHBbIX U3 AHTHUBEIIE-
CTBA U NPEACTABJISIOIUX CO60H HAIIY 3ePKA/IbHBIE OTPaXKEeHMS.
Ecmm nipuiniesier] ¢ Apyroii 1aHeThl NPOTSHET BaM JIEBYIO PYKY,
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He noxxuMaiiTe ee. OH MOXET COCTOSATh U3 aHTHMaTepHH. Brr 06a
¥icye3HeTe B YY/IOBUIIHOM BerbinKe cBeta. Eciv 3akoHb! pU3HKH
He M3MeHSIoTCs Py KoMOuHnposanuw orepaimit C u P, a Taxxke
onepamuit C, P u T, OHY IOJOKHBL COXPAHSATECS U IIPH BBINOTHE-
HHH OZ(HO# TONbKO onepamyu T. OnHako B 0OBIYHOM KM3HH Ha-
6J071a€TCs OrPOMHAs Pa3HHULIA MEXIY JIBYMs! HallPaBJIeHHSIMU
BpPEMeHH, TO eCTh IBUKEHHEM B Tporioe U B 6yxymtee. [Ipen-
craBbTe cebe, 4TO YalllKa C BOJIOi [a/aeT CO CTOJIA ¥ pa3buBaeTcs
Bapebesrn. Eciv CHSTh 3TO Ha KMHOIJIEHKY, BBI JIETKO Olpe/ie-
JIMTe, BIiepe]| WV Hasaj JBYKYTCS COOBITHSA. 3allyCTUB ILIEHKY
B 06pPaTHOM HANpPaBJIEHNH, Bbl yBH/IHTE, KaK OCKOJIKH YaIlIKU CO-
GMpAIOTCA B €IMHOE 11€JI0€ U OHA 3aPBIrHBAaeT 06pPaTHO Ha CTOM.
BEI cpasy cKaxeTe, 4TO JIeHTa 3allyIl[eHa B 00paTHOM HalpaBJie-
HH{M, IOTOMY 4TO TPEIMEThl HUKOI/IA He BeXyT celst Ioio6HbIM
06pa3oM B MOBCENHEBHOM XKM3HH. VHaye MPOM3BOIUTENH CTO-
JIOBOH MOCY/IBI JABHO MPOrOPeJy OBbL

CTPEJIbl BPEMEHU

Eciiv BbI CIPOCHUTe, 1T04eMy pa3GUThie YAIKH He COOHpaloT-
Cs1 BOGJIMHO M He B3MBIBAIOT HA CTOJI, BAM OTBETSAT, YTO 3TO 3alIpe-
IIIeHO BTOPHIM 3aKOHOM TepMoANHaMUKH. OH IJIacuT, 4To bec-
NOpAAOK (SHTPOIHsT) C Te4eHNEM BPEMEHH MOXeT TOJIbKO BO3-
pacrath. /IpyriMu CJI0BaMH, 3TO TaK Ha3blBaeMblit 3akoH Mepdmu:
COOBITHS] MMEIOT TEHAEHIIMIO Pa3BHUBATECS B XY/IIYIO CTOPOHY.
CocrostHMe 1Ie/101 YalllKi Ha cToste 6osee ynopsa04eHHo, YeM
Ky4H OCKOJIKOB Ha 1oJty. I1oaToMy repexoj oT 110l Yalllky Ha
CcToJIe B TIPOIILJIOM K OCKOJIKAM Ha M10JTy B GyIyIieM ecTecTBeHeH,
a obpaTHbIii — HeT.

Bospactanue Gecriopsiika, MM S3HTPOIMH, € TeYeHHeM Bpe-
MEHH — OJI'H M3 [IPMEPOB TOTO, YTO HA3BIBACTCS CMPENOt 6pe-
MEH, TO €CThb Y€r0-TO, 4TO COOOIIaeT BPeMEHH HaNpaBjleHue v
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MO3BOJISIET PAa3JM4aTh Npoioe u Oyayiiee. CylecTByIoT 1o
MeHbIIIEH Mepe TPH pa3JidHbIe CTPeJibl BpeMeHH. [Ipex e Beero,
TePMOZIMHAMIYECKasi, TO €CTb HAITPABJIEHHE BPEMEHH, B KOTOPOM
BO3pACTaeT GeCTIOPSIIOK, WK SHTPOIHS. Bo-BTOPBIX, €CTh IICHXO0-
JIOTMY€ECKasi cTpeJia BpeMEHH. JTO HalpaBJieHHe, COOTBETCTBY-
I0Ilee TOMY, KaK MBI BOCIIDHHHUMAaeM TedeHHe BpeMeHH, TTOMHSI
NpoILILIoE, a He 6yayitee. HakoHell, MMeeTCsi KOCMOJIOTHYECKast
CTpeJia BpeMeHH — HaIpaBJieHrie BpeMEHH, B KOTOpoM BeeneHHast
pacIIMpsIeTCs], 2 He CKUMAETCH.

$1 nokaxy, 4YTO ICUXOJIOTMYECKAsI CTPEJIa MPeNoNpeesisieT-
Cs1 TEpMOZIMHAMITYECKOM ¥ OHU BCEr/la YKa3blBAIOT B OZIHOM Ha-
npapJieHUH. ECiii NpHHSTE NpennosioxeHye 06 OTCYTCTBUU Tpa-
HULIBI y BeesleHHOM, okakeTcst, IT0 3T JIBe CTPeJIbI CBSI3aHBI C KOC-
MOJIOTFYECKOIA, XOTS HAIIPABJIEHUS UX HE 00s13aTe/IbHO COBIIAAIOT.
OnHaxo 51 IpUBey AOBOABI B TIOJIb3Y TOTO, YTO JIMIIIb COBIAIEHIE
HalpasJieHHi BCeX TPeX CTpeJI IOIyCKaeT CYlIeCTBOBaHHE pa3yM-
HBIX CYIIECTB, KOTOPBIE MOTYT CIIPOCUTD: a IT0YeMY, COOCTBEHHO,
6ecriopsiZioK HAPaCTaeT B TOM JKe HATIPABJIEHNH BO BPEMEHH, B Ka-
KOM pacimpsiercsi Becenennasi?

TEPMOJINHAMUYECKASA
CTPEJIA BPEMEHU

£l HayHy C paCCMOTPEHMsI TEPMOIMHAMIYECKOH CTpeJibl. BTo-
pO¥ 3aKOH TEPMOAHHAMIKH OCHOBAH HAa TOM, YTO YHCJIO HEYTO-
PSLIOYEHHBIX COCTOSTHMI JII0601 CHCTEMBI BCErIa HAMHOTO TIpe-
BBIIIAET YMCJIO YNOPSIIOYEHHBIX. B KauecTBe nmpyMepa paccMoT-
puM (pparMeHTHI 1123712 B KOpoOke. CyIlecTByeT O/iHa, ¥ TONBKO
O/lHa, KOMOWHALM, TIPY KOTOPOM M3 PA3PO3HEHHBIX KYCOYKOB
cocrtaBJisieTcsi KapTuHKa. C pyroit CTOpOHBI, €CThb MHOXKECTBO
BAPHAHTOB PACIIOJIOKEHHS, He 3aKJII0YAONINX B cebe HUKaKOro
CMBIC/IA ¥ He CO3AONIUX LEJIOCTHOTO H300paKeHHSI.
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IIpeAToIosKIM, YTO HEKasl CHCTEMA MMeJIa HadaioM He6omb-
1ot Habop ynopsAaoYeHHBIX cocTosiHMM. C TedeHneM BpeMeHH
crctema Gy/ieT 3BOJIIOLIMOHNPOBATH B COOTBETCTBHIH C 3aKOHAMH
(PMIBHKH, U ee COCTOSTHHE U3MEHUTCS. BBICOKa BEPOSITHOCTD TOTO,
YTO MO3/THéE €€ COCTOSTHUE CTaHeT OoJiee HEYTIOPSIZIOYEHHBIM, TIPO-
CTO TTOTOMY, 4TO YHCJIO HEYTIOPSAOYEHHBIX COCTOSIHUI O4€Hb Be-
JuKo. TakuM 06pa3oM, ¢ TedeHHeM BpeMeHH OeCTiopsIoK MMeeT
TEHIEHIIUIO BO3PACTATh, €C/IH HadaIbHOE COCTOSIHHE CUCTEMBI Xa-
PaKTePH30BAIOCH BLICOKOM YIOPSIO4EHHOCTHIO.

TIycTh M3HAYAMbHO (PATMEHTHI Na371a yJI0XKeHb! B Kopobke
TaK, YTO COCTABJISIOT PHCYHOK. EC/TM MBI BCTPSIXHEM KOPOOKY, OHH
coxarcst nHbIM obpasom. CKopee Beero, 3To Oy/ieT HenpaBHIbHOE
pacrosioxeHue, KOTOpoe HapyHIUT KapTUHKY, IIPOCTO IIOTOMY, 4TO
HeNPaBUJIHBIX PACTIONIOXKEHUIT O4eHb MHOTO. Hekoropbie rpymisl
¢pparmMeHTOB Bee erte OyAyT COCTAaBIATD YaCTH KapTHHKY, OZTHAKO
TIPH JIOJITOM BCTPSAXUBAHUY M OHH HaBEPHSKA PacChILTIOTCsL. 11a3n
TpU/IET B COBEPIIEHHO GeCTIOPSAIOYHOE COCTOSIHYE, B KOTOPOM €r0
(parMeHTHI He COCTAB/ISIOT HUKAKoit KapTUHKM. Takim o6pasom,
HEYIIOPAA0YEHHOCTD (PParMeHTOB, BEPOSITHO, BO3PACTET CO Bpe-
MeHeM, eCJIU OHH NOYMHSIOTCS HAYaJIbHOMY YCJIOBHIO, Tpeby-
10IITEMY, YTOOLI HCXOJHOE COCTOSIHUE CHCTEMBI OBLTIO BHICOKO YII0-
PANOYEHHBIM.

Jlonyctum, oxHako, yto Bor pemur: nycts Beenennas B 6y-
JIyIlleM 3aBepIIMT CBOE CyIECTBOBAHHUE, NPeObIBasi B COCTOSIHUN
BBICOKOH YTIOPSZIOYEHHOCTH, HO €€ Ha4a/IbHOe COCTOSTHHE He HMe-
eT HMKAaKoro 3HaueHusi. Tor/ia B paHHye BpeMeHa BcenenHas,
BEpOSITHO, IPpeOBIBAJIA OBI B HEYTOPSAZI0YEHHOM COCTOSTHUH Y CTe-
TIeHb HeyTIOPSI0YEHHOCTH yMeHbIIamach 66l co BpemeneM. OcKoJI-
KM Pa3GUBIINXCS YallleK COeIMHSIINCH OBl M BCIIPHITHBAIN Ha
croir. OHaKO YeloBeYeCKe CyIecTsa, HabmozaloNHe Takue
YaIlIKH, XU/ 651 B MYpe, r1e 6eCropsIoK YMeHbIIAeTCs C Tede-
HYeM BpeMeHH. Sl IpuBety OBOBI B ITOJIb3Y TOIO, YTO Yy TAKUX
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JIOZIEH TICHXOJIOTHYECKAs CTPeJia BpeMeHHU ObLiia Obl HalpaBJieHa
Ha3a, Ouy 6bl IOMHIJIM TIPEJICTOSIINE BpEMeHA 1 He TIOMHUJIH
Tex, 4TO ObLIN paHbiIle.

IMCUXOJOTNYECKAA CTPEJIA BPEMEHU

'oBopHuTE 0 YesioBeYeCKOI NAaMATH O4eHb TPYZHO, TOTOMY
4TO MBI HE 3HA€M BO BCEX JIETAJISX, KaK paboraeT Ham Moar. Ox-
HAKO MBI 3HAEM BCE O TOM, KaK paboTaer naMsiTh KOMITbIOTEPOB.
IMoatomy 51 6yy paccMaTpUBATh IICHXOJIOTUYECKYTO CTPETTY Bpe-
MeHH Ha [TpYMepe KOMIbIoTepa. MHe KaXkeTcst npaBOMepPHBIM 3a-
KJIIOYUTB, YTO CTpeJia BpEMEHU OZIMHAKOBA 17151 BBIYMCIMTETbHBIX
MallliH U 715 Jiofeit. Vinaye MOKHO Obijio Obl copBaTh GOJIBIIONH
Kyl Ha (POHZIOBOI GUPIKE MPH MOMOIIH KOMITBIOTEPA, TOMHSILITE-
I0 3aBTpAIlIHYE LIEHBI HA aKI[HUH.

KomnpioTepHast naMsiTh — 3T0 B OCHOBHOM HEKO€ YCTPOW-
CTBO, KOTOPOE Npe6GhiBaeT B OMHOM M3 ByX cocTosinuit. [Tpu-
MepOM MOXXET CIIY>KUThb CBEPXITPOBO/IAIIAS [TPOBOJIOYHAS METIIA.
Ecii B Helt eCTh 3/1eKTPUYECKUI TOK, OH Oy/IET Te4b U Tedb, 110-
CKOJIBKY 3JIEKTPUYECKO€e CONPOTHBJIEHUE B CBEPXITPOBOTHUKE
otcytcrByet. C apyroil CTOpPOHBL, PU OTCYTCTBHH TOKA ITE€TIIS
Gyner cyiecTBoBaTh 6€3 Hero. ITH /iBa COCTOSTHUSI KOMITBIOTEP-
HOI MaMATH MOXHO 0003HaYuTh mdpamu 1 u 0.

IIpexxne yeM Te WM VIHBIE JAHHBIE 3aITMCAHBL B 1aMSTh, OHA
HMeeT HeyTIopsZI04eHHOe COCTOSTHHE, KOTOPOe C PaBHOI BEpOSIT-
HocTbio onuchiBaercst 1 1 0. Ilocse Toro kak maMaTe BCTYIIaeT BO
B3aHMOZIENICTBHE C CHCTEMOM, KOTOPYI0 HEOOXOIMMO 3aIIOMHHTb,
OHa onpeieIeHHO Oy/IeT B OJHOM COCTOSTHHM HMJIH B JIPYTOM B 3a-
BHCHMOCTH OT COCTOSIHUS CHCTeMBbl. TakuM 06pa3oM, NaMsTh
MePeXOAUT OT HEYNOPSIZIOYEHHOTO COCTOSIHUSI K YIIOPS0Y€EH-
HoMy. OZIHAaKO ZI/Is1 TOro YTOOBI MAMSITh HABEPHSIKA HAXO/U/IACh
B [IPaBUJIbHOM COCTOSIHUH, HEOOXOIMMO 3aTPaTHTh HEKOTOPOE
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KOJIMYEeCTBO SHePruM. TeIUIoBoe paccesiHye 3TOH SHEPr1H yBeJIH-
ypBaeT HEeYOpAA04EHHOCTb BeeneHHOoit. M0XXHO nokasath, YTo
3TOT POCT HeyTIOPSIIOYEHHOCTH GOJIBIIEe POCTA YIIOPS/IOYEHHOCTH
B maMsTH. Tak 4To, KOrna KOMIBIOTEp 3aIKChIBAaeT HH(POPMALIUIO
B CBOIO IaMSITh, 0611iee KOJIMYECTBO HEYTIOPsIoYeHHOCTH BO Bee-
JIEHHOM YBEIMYNBAETCS.

Hanpasiienre BpeMeHy, B KOTOPOM KOMITbIOTep 3alIOMUHAET
TPOLLTIOE, TAKOE )K€, B KAKOM HapacTaeT becrnopsAaoK (SHTPOMKSL).
3HauMT, Hallle CyGhEKTUBHOE BOCIIPHSITHE HallpaBJIeHHS Bpe-
MeHH, ICHXO0JIOTHYecKas CTPeJia BPEMEHH, ITPeloNpeieNsieTcst
TePMOJMHAMIYECKOH CTPeJIoil. ITO JieslaeT BTOPO 3aKOH Tep-
MOZMHAMMKH NOYTH TPHBHAIbHBIM. Becrnopsimok Bo3pacTaeT
BO BpeMeHH, [I0TOMY 4TO MBI OTCYHTBIBAaEM BPEMsi B TOM CAMOM
HaIIPaBJIeHHH, B KOTOPOM HapacTtaet 6ecropsaok. A6comoTHo
GeCIpOUIPHIIIHBL BADUAHT.

TPAHUYHBIE YCJIOBY 1711 BCEJIEHHON

Ho noyemy Bcenennas nomxHa 6bi1a 0671anaTh 0YeHb yIio-
PANOYEHHBIM COCTOSIHHEM Ha OJTHOM KOHIIE BPEMEHH, TOM KOHILE,
KOTOPBIi MBI HaskIBaeM IpoNLIbM? [oueMy OHa He npeGLBaeT
B COCTOSTHUH I10JTHON HEyMOPAAOYEHHOCTH B JII0O0e BpeMsi, BCe-
raa? Bexw a10 npenctassiercs: 6omee BeposiTHbIM. W novemy Ha-
npaBJieHre BPEMEHH, B KOTOPOM GeCropsiioK HapacTaeT, CoBlia-
ZIaeT ¢ TeM, B KakoM paciimipsietcs: Becenennad? OnuH U3 BO3MOX-
HBIX OTBeTOB TakoB: bor npocto noxenan, uroOst BeesieHnas B
Havasie (pa3bl pacIMpeHHsl HAXOUIACh B OTHOPOIHOM M yTIOPSi-
JIOYEHHOM COCTOSTHUH. MBI He TOJDKHBI CTapaThCA MOHSTH OYeMy
Y CHpalliMBaTh, KAKOBBI ObUI ET0O pe30HbI, NOCKOJIBKY 3aPOXK-
nennie Beenennoit — ato nestune bora. Ho To jxe camMoe MOXHO
cKa3saTh ¥ 000 BCeii ee HCTOPHH.
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IToxoxe, yto BceneHHast pasBMBaeTCs B COTJIACHH € YETKO
onpeznereHHBIMU 3aKoHaMu. OnpenesieHbl oHM borom nim Her,
B JI060M CJIy4ae Mbl CIIOCOGHBI OTKPBIBATH M TOCTUTATh HX. He
PasyMHO JI B TAKOM CJIy4ae HaesIThCS, YTO Te JKe MU CXO/HBIe
3aKOHBI JIEHiCTBOBAIIH NpH 3apoXkeHnu BeesienHoit? B knacciye-
CKoOI 0011eli TeOpr OTHOCUTENBPHOCTH BeeieHHAst HAYMHAEeTCs]
C CHHTYJIIPHOCTH GECKOHEYHOM MIOTHOCTHU NP 6eCKOHEYHOIH
KPWBH3HE MTPOCTPaHCTBa-BpeMeHN. [IpH Takux yCI0BHSX JI0JKHEI
HAPYIIATHCS BCE U3BECTHbIE 3aKOHBI (PU3UKHU. TaK 4TO MX HeIb3st
MPUMEHATS /IS TIPENICKA3aHust TOro, KaK HaurHalachk Beenennas.

Hauasenoe cocrosinue Beenennoit Morsio 6bITh BeCbMa OZ[HO-
POIHBIM ¥ YHOPSIZIOYEHHBIM. JTO IPUBEJIO K TOYHO ONpeJieJieH-
HBIM TEPMOTMHAMUYECKOH M KOCMOJIOTHYECKOI CTpejiaM BpeMe-
HH, Kakue Mbl HabmoaeM. Ho ¢ Takoii jxe BEpOSITHOCTBIO pa3BH-
THe BceleHHON MOTJIO HayaThCs ¢ TPeJIe/IbHO HEOTHOPOHOIO ¥
6eCropsI04HOrO COCTOSHHSL B 310M cityyae 6ecriopsiiok B coBep-
1IIeHHO XaoTH4ecKoi BeesieHHOI He Mor BO3pacTaTh CO BpEMEHEM.
OH no/xen 61 MO0 OCTaBaTHCA MOCTOSTHHBIM (B 3TOM CIIy4ae
HE CYIIeCTBOBAJIO 6B HUKAKOM OMNpe/ieJIeHHOM TepMOIMHAMITYE-
CKOI CTpeJIbl BpeMeHH ), TG0 YMeHbIIAThCS (M TOr]a TEPMO/IH-
HaMMYeCKasl ¥ KOCMOJIOTUYECKast CTPeJIbl BpeMeHH OB OBl Ha-
MpaBJieHbl B TPOTHBOIOJIOXKHBIE CTOPOHEBI). HU onHa M3 aTHX
BO3MOXHOCTE! He COrJIacyercs ¢ HabMOIEHNIMH.

Kak s ynomMuHaJ1, Kacciyeckasi obuas Teopyst OTHOCHTEIb-
HOCTH TIPEJICKAa3bIBaeT, YT0 BeeneHHast BO3HMKaeT U3 CHHTYJIAp-
HOCTH, B KOTOPOi KpHBH3HA POCTPAHCTBA-BPEMEHH OGeCKOHEeY-
Ha. ITo cyTH, 3TO 03HAYAET, YTO KJIACCHYECKas1 00Iasi TEOPHS OT-
HOCUTEJIbHOCTH NPe/ICKa3biBaeT COOCTBEHHBIN Kpax. IIpH oueHp
GObIIKMX MCKPUBJIEHUSX POCTPAHCTBA-BpeMeHH 3 (eKTH
KBaHTOBOM rPaBUTALMH CTAHOBSATCS CYlIIECTBEHHBIMU U K/IACCH-
4YeCKasi TEOPHS yoKE HE 1aeT yIOBJI€TBOPHTEIBHOIO ONUCAHHS
Bcenennoii. [lng Toro 4tobbl MOHSTH, KaK 3apoX/aayiack Beenen-
Hasi, Ha/I0 UCNOJIB30BaTh KBAHTOBYIO TEOPHIO I'PaBHTALIMH.
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B kBaHTOBOIt TEOPHUU IPABUTAIIMH PACCMOTPEHHUIO MTOJJIEXKAT
BCE BO3MOXHEIe HcTopuH BeenenHoit. Y kax ol ucTopyuu co-
OTBETCTBYeT Nnapa yuces. O[HO XapaKkTepu3yeT pasMep BOJHEIL,
a BTOpoe — ee a3y (rpebeHb wiy BriaiHa). BepositHOCTS TOTO,
yto Beenennast 6yaer 06J1afiaTh TeM WK UHBIM CHEIH(PHIECKUM
CBOWCTBOM, OTIPEZIeJISIeTCS CJI0KEHHEeM BCeX BOJIH, COOTBETCTBY-
IOLIUX MCTOPUSIM, KOTOpBIe 0071a1a10T 3TM cBoiicTBoM. McTopuu
TIOJIKHBI IIPEICTAB/ISITH COO0 MCKPHBJIEHHbIE MPOCTPAHCTBA, 0TOO-
pakaroniue 3BosoIMI0 Beenennoii Bo Bpemenu. Ho u Tora Ham
MPHJIETCS OTIPeIe/INTh, KaK BO3MOYKHBIE HCTOpuu BeeeHHoil Be-
IyT cebsi Ha TPaHMLIe IIPOCTPAHCTBA-BPEMEHH B IIPOHLTOM. MBI He
3HaeM M He MOXKeM 3HaTh IPAaHMYHBIX yCJIOBUH /711 Beenennoit
B TpotiioM. OIHAKO STOM TPYHOCTH MOYKHO U30€KaTh, eCIIH rpa-
HUYHBIE YCJIOBHS 111 BeesleHHOI COCTOSIT B TOM, YTO y Hee HeT
TPaHHIBL JIPyTUMH CJIOBaMH, BCE BO3MOXKHBIE MICTOPHH KOHEYHbI
TI0 IPOTSDKEHHOCTH, HO HE MIMEIOT HH IPaHMI], HY KpaeB, HU CHH-
ryJisspHocTeil. Bce OHM HAlTOMUHAIOT TOBEPXHOCTh 3€MJIN, KOTO-
POl NpUJIAHBL /[BA ONIOJIHUTEIBHBIX H3MepeHHs. B aToMm ciy-
Yyae Hayajio BPEMEHH JIOJDKHO OBITh OOBIMHOMN ITafKoii TOYKOM
B IIPOCTPAHCTBE-BpeMeHN. 3HAYUT, pacuiipente BeesleHHOM T0DK-
HO OBLTO HAYATHCS C O4EHb POBHOTO M YIIOPSIIOYEHHOTO COCTOSI-
Hust. OHO He MOLJIO OBITH COBEPIIIEHHO OJHOPOZAHBIM, IOTOMY YTO
3TO HAPYHIVJIO GBI IPUHLIUIT HEONPEIEIEHHOCTH KBRHTOBOI Teo-
pui. B pacnipenenenusix miioTHOCTU M CKOPOCTEH YaCTHLL JIOJIKHBI
6bLIM MMEThCs HeGobinHe (yKTyaiun. Yciosue 00 OTCyTCTBUN
TPaHUIIbI, OMHAKO, TUMUTUDPYET BeJIMYMHY 3TUX (PIyKTyaliuii, CBO-
I ee K MTHIMAJIBHO HEOOXO0/IIMOMY 3HAY€HHIO B COOTBETCTBUH
¢ TpebOBaHKSMMY IPUHIIKAIIA HEOPEETICHHOCTH.

PaseuTie BeesteHHOM 0/DKHO ObLIO HAYATHCS C IEPHOJIA IKC-
NIOHEHIIUATBHOTO (MHIISAIMOHHOTO) pacllupeHHst. ITO TIPUBEJIO
6bI K MHOIOKpPaTHOMY YBEJIMYEHHIO ee pasMepoB. Bo BpeMst pac-
mUpeHust QUIyKTYaIuH JIOTHOCTH CIIepBa OCTAaBAIHCH Obl He-
GospIMMK, HO 3aTeM Havyaay 6bl pactu. Pacimpenne obmacreit
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C IVIOTHOCTHIO HEMHOTO BHIIIIE CPe/IHe ObLI0 OBl 3aMe|TeHO rpa-
BHUTAI[MOHHBIM NPUTSHXEHNEM M36BITOYHOM Macchl. PaHo mim
I03/[HO TaKHe 061acTH BooOIIe NPeKpaTHM OBl PaCIIuPSTHCA H
NEPEXUIN KOJUIAIC, BEAYIHH K 06Pa30BaHHUIO TaIaKTHK, 3BE3]I
Y CYILECTB, MOAIOOHBIX HAM.

OnHopozHasg ¥ yropsaaoYeHHas BHadaJjle, Becenennas c te-
YeHHeM BPEMEHH I0/DKHA Obljla CTAHOBUTHCS HEOAHOPOIHOMN 1
HEYNOPSA0YEHHOM. ITUM 0ObACHAETCS CyIIeCTBOBaHHE TEPMO-
IMHAMMYECKO CTpesibl BpeMeHH. BeeenHas nomkna 6biia Ha-
4aThCSL C COCTOSTHHS BHICOKOW CTETEHH YIIOPAAOYEHHOCTH Y €O
BpPEMEHEM CTaTh MeHee yrnopsaaodeHHoit. Kak s mokasan panee,
TNICUXOJIOTAYECKas! CTPE/Ia BPEMEHH YKA3bIBAaeT B TOM e HalpaB-
JIEHWH, YTO ¥ TepMoiiHamirdeckast. [loaToMy Hallie CyObeKTHBHOE
BOCIIPHSITHE BPEMEHN MMeJIo Obl CKOpee TY JKe HallpaBJIeHHOCTb,
4TO M paciipeHre BeeneHHOM, HeXe M POTHBONOMOKHYIO Ha-
NPaBJIEHHOCTD, COOTBETCTBYIONLYIO CKATHIO.

OBbPATUMA JIX CTPEJIA BPEMEHU?

Ho yto npouzonwio 6sl, ecm (Korja) pacinvpenne Beenen-
HOIt mpeKpaTiIoch 6bl, yeTynuB Mecto cxaTuio? He obpatunace
OBl BCIISATh TEPMOJIMHAMIYECKAS CTPEJIA BpEMEHH M He Hava Obl
6eCcropsiZIoK COKPALLATHCS € TeYeHeM BpeMeHu? J[7st miozei,
MepeXHBIINX MEPEX0/[ OT PACIIMPEHHS K CXKATHIO, 3TO 0OEpHY-
J10ch bl pa3HOTO POJa BO3MOXHOCTSIMH B JIyXe HAYYHOM (aH-
TACTHKH. YBHJIAT JIM OHM, KaK pa3bHThie YaIIKu caMu co0oi CKJIa-
JIBIBAIOTCSE M3 OCKOJIKOB M BCIIPBHITHBAIOT Ha cTosI? CKOIOTST JIN
cocTosiHYe Ha (DOHIOBOI OHpIKE, IPHIIOMHHB 3aBTPAIHHE KOTH-
POBKH aKIUii?

Bam MoxeT NoKasarbesi Cyryb0 YMO3PHTENbHBIM GECIIOKOi-
CTBO O TOM, 4TO C/IyYHTCs B pe3yJibTare Kosuianca Beesiersoit, kob
CKOpO pa3Mephl €€ He HAaYHYT COKPAIaThes B OKaifilve 1ecsTh
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muJapzos JieT. Ho ectb 60see GBICTPBIil coco6 OnpesnenuTs,
4TO CIYYNTCSA, — MPBITHYTh B YepHYIO AbIpy. Kosinanc 3Be3asl,
KOTOpas I0JIKHA MIPEBPATUTHCS B YUEPHYIO ZIBIPY, B 3HAYUTEIHHOM
Mepe HallOMHHAET [TOCJIe[IHHE CTaiuK KoJuianca Bcel Beesen-
Holi. Tak 4To ecm 6ecropsAZIOK YMEHBIIAETCS B (hase CKATHS
BcesreHHOI, MOXHO 0)KMIATh, YTO OH YMEHBINAETCS] U B YEPHOH
neipe. Bo3M0OXXHO, aCTPOHABT, YTOAUBIIMI B YEPHYIO JBIPY, BbI-
WIpaeT Kyuy JIEHer B PYJIETKY, IPUIIOMHMB, Ky/ia OTTIPaBUJICS Illa-
PHK epez TeM, Kak ObLia ciesiaHa craBka. K HecuacThio, ofiHaKo,
B PyJIETKY aCTPOHABT Urpas GBI HEZIOJITO, IIOTOMY YTO OYE€Hb CUJIb-
HbIE IPaBUTAIMOHHBIE TT0J1s1 OBICTPO NPEBPATUI GBI €T0 B JIATIITY.
PapabiM 06pa3oM OH He cMor Gbl HY cOOOLIMTH Ham, 00paTHMa Jiv
TepMOIVHAMUYECKasi CTPeJia BpEMeHH, HU MOJIOXKHUTh CBOM BbI-
UIPEHIII B 6aHK, TOTOMY YTO HABEKH OCTAJICSI OBl 32 TOPH30HTOM
COOBITHIA, HOWMAHHBIN B JIOBYIIKY Y€PHOH JBIPHI.

[Tonayany s BepUJ B yMeHbllleHVe Gecriopsiika pH obpar-
HOM CokaTH BcenenHoii. A Bce IOTOMY, 4TO C4uTal, OYATO €
yMeHblIlleHeM pa3MepoB BeesleHHast 10/DKHA BEPHYTHCS K yTIO-
PAI0YEHHOMY ¥ OZTHOPOTHOMY COCTOSTHHIO. JTO 03HAYaO O8I,
YTO B (pase CXKATHSI BpPeMsl, 32 KOTOpOe MPOU30IIIA CTaausl pac-
IMpeHus, ToTeveT BCNATh. JIou B (hase CxkaTH NPOXHBATH Obl
CBOIO XH3Hb OT KOHI[a K Hayauty. YMupasu Obl paHbllle, 4eM POXK-
JIaJIMCh, ¥ MOJIOZIENH OBl 110 Mepe cxatust Beenennoit. Jta maes
NPHBJIEKATENIbHA, TTOCKOJIBKY YCTAaHABINBAET TOUHYIO CUMMET-
pyio Mex 1y (hasamu paciivipeHust U cxxatus. OHaKo ee HeJb3s
IPHMHSTH caMy 1o cebe, HE3aBHCHMO OT ZIPYTUX NMpeZCTaBIeHHH
o Bcenennoii. Borpoc B ciemyomieM: COrsacyeTcss OHa WM HeT
C TPEAITIOTNIONKEHNEM 00 OTCYTCTBUY TPAHHUIBI?

Kak ye yIoMHHAIOCh, S [IOHAYATTY JiyMaJl, 4YTO yCJioBHe 06
OTCYTCTBHH IPaHUIIBL IEHCTBUTENLHO NPEATonaraeT yMeHbile-
nHe Gecniopsizika B (aze cxatust Beenennoit. Ito ybexneHue
OCHOBBIBAJIOCH Ha paboTe HaJ POCTON MOJeNbio BeeneHHOH,
B KOTOpoii (hasa CKATUs MOX0XKa Ha 0OPAILEHHYIO BO BDEMEHH
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a3y pacimpenus. Onanako moit kossera Jlo Ieityok ykaszan,
4TO 3TO YCJIOBHE BOBCE He TPeOyeT Co Beell Hen3OeKHOCTHIO, YTO-
6b1 (hasa cxaTus1 G Noxo6Ha oGpaleHHol BO BpemeHn (ase
pacimpeHust. [TosaHee moii ctyznent Paiimon Jladnamm o6uapy-
XKWI, YTO B 4yTh O0JIEE CJI0KHON MOJIe/H Tpoiiecc cxaTusi Bee-
JIEHHO CyIIeCTBEHHO OTJINYAETCS OT paciMpeHust. S1 TIoHsLI, YTo
nonyctu oKy, Ha camoM ziene yciioBre OTCyTCTBYSI TPRHUIIBI
He TIPEZTIONArasio, YTo Gecnopsnok 6yner yMeHbIaThCs B (pase
cxarus. Hy B cxxumaronieticst BeesieHHOM, HHY B YepHOI JIbIpe Tep-
MOZIMHAMHWYeCKas! U IICMXOJIOrnYecKast CTPeJIbl BpeMeHH He MeHS-
IOT CBOET'0 HANPaBJIEHHSL.

Yr0 XKe 1e/1aTh, KOI[a OOHAPY>KHBAEIIID, YTO COBEPIIM/I TAKYIO
oumbky? Koe-kT0, 101106HO DAIMHITOHY, HUKOI/Ia He TIPU3HAIOT,
4TO OlM6aTHCh. OHM IPOIOJDKAIOT UCKATH HOBBIE, 3a4aCTYIO B3a-
HMMOWCKJIIOYAIOIHe, apTYMEHTHI B OAZIEPXKKY CBOEI MO3UIVH.
Jlpyrue nenator By, 6yATO HUKOTA BCEePhe3 He MOAJEePKUBATIN
HEBEPHBIX B3IJISZIOB, 2 €CJIM M NOIEPXKUBAJH, TO TOJBKO JJIs
TOT0, YTOOBI BBISIBUTH HX HECOCTOSATEILHOCTD. S1 MOT 6B IPHBECTH
MHOXXeCTBO IIPUMEPOB, HO HE CTaHY, IOTOMY 4TO 3TO He NPHOaBUT
MHe oy iIpHOCTH. CaMBIM JIUIIIUM M IASIAM caMosobue
BBIXOJIOM MHe IPE/ICTABISIETCS MPU3HAHIE CBOEH OIINOKY B rieya-
TH. X OPOIIHUM MPUMEPOM MOXKET CIIYXKUTh AJBOepT DUHIIITENH,
TIPU3HABIINIA, YTO BBEIEHNE KOCMOJIOTHYECKON TIOCTOSTHHOM 111
060CHOBaHMS CTALIMOHAPHOM MoziesM BeesieHHoi Gbiio Bestyaii-
1I1ei OINMOKOI €ro KM3HH.
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P10 651 04eHb TPYAHO C OAHOH MONMBITKH CO3/1aTh NOJIHYIO
06peIMHEHHYIO TEOPHIO BCETO Ha cBeTe. Tak YTo BMECTO 3TOTO
MBI [IPO/IBUTATHCH BIIEpei, PasBUBas yacTHble Teopyy. OHU onu-
CHIBAIOT OTPaHMYEHHBIH HAGOP COGBITHH, penebperast APYTHMH
a¢dexTaMH 1M OLIEHUBAs MX PHOITHKEHHO ONpe/ieIeHHbIMK
penmunHamy. Hanpumep, B XMMHY MBI MOXKeM PacCYHTBIBATDH
B3aMMOZIEIiCTBIS MEeX/y aTOMaMH, He 3Has BHYTPEHHETo CTpoe-
HIs aTOMHOTO si/)pa. B naeaste, KOHEYHO, Mbl JIOJKHBI CTPEMUTD-
€51 K TIOCTPOEHMIO TIOJTHO#H, HENPOTHBOPEYHBOH, 00bE/IMHEHHOI
TeopHH, KOTOpasi BK/Iouana Gul B cebs1 Bee YaCTHBIE TEOPHH Kak
npubmxenusi. [Torcku Takoil TeopHH MOTyYHIH Ha3BaHHe
«obpemHeHys (PU3NKI».

DiiHIITeiH TOYTH BCe NOC/IeAHNE TO/Ibl )KU3HHM NOTPATHII Ha
Hey/lauHbIe NONCKY 00beANHEHHON TeOpUH, OJTHAKO €€ BPEMs TO-
I/ elle He MPHUIILIO; CIMIIKOM MaJIO GbLIO M3BECTHO O S/IEPHBIX
cinax. Bonee Toro, DMHINTEHH OTKA3HIBAJICS BEPUTH B peaib-
HOCTH KBaHTOBOH MEXaHMKH, HECMOTPsI Ha TY BaXKHYIO POJib, KO~
TOPYIO CHITpaJ B ee pa3BuTuH. TeM He MeHee IPHHIIHIT Heolpe-
JeJIEHHOCTH, TIOX0Xe, ABJIseTcs: HyHAAMEHTaIbHOM ocobeHHo-
cThio BeenerHoii, B KoTOpoii M kuBeM. [ToaToMy He MoXeT GbITh
ycremHo#t obbeanHennoi Teopun 6e3 3TOro MpHHIMNA.

TlepcnieKTHBBI CO3AaHMS TaKOH TEOPHH MPEACTaBIISIOTCSA
6oTiee PeaTbHBIMH CETO/IH, KOT/Ia MBI TOpa3/io Goblile 3HaeM
o Beenennoii. Ho e cTouT 060/bIaTses. Mbl y2ke 0OMaHBIBAINCH
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B npoiiom. B navane XX B., HanpuMep, cuuTanoce, 4To Bce
MOXHO OOBSCHHTH C IIOMOLIBIO CBOKCTB HEIPEPHIBHOM MaTepum,
TaKNX KaK YIPYroCTh M TelJIONPoBoAHOCTh. Konel sToMy no-
JIOXHUJIO OTKPBITHE CTPYKTYPbI aTOMA Y IPHHIUIIA HEOlIpeie/ieH-
HoctH. B 10 Bpemsi, B 1928 r., memenxuii pusnk Makc Bops cka-
3aJ1 rpynne nocetutesieit l'erTunreHckoro ynusepcurera: «Pas-
BUTHE U3BeCTHOI HaM GU3NKH, 0-BHAUMOMY, 3aBepIINTCS
B Ompkaiiive mects MecsiueBs. Ero YBEPEHHOCTH ONMPAJIACH HA
HezlaBHee OTKPBITHE [lupaKa, KOTOPBIii BBIBEJ ypaBHEHHE, ONH-
ChIBaloLlee NIOBezieHNe a/ieKTpoHa. [Tpeanosaranock, uto cxogHoe
yPaBHeHye GyJieT yIpaB/isaTh TOBECHYEM IPOTOHA, eMHCTBEH-
HOW /IPyTOM 3/1eMEHTapHOM YaCTHI{b, H3BECTHOM B TO BpEMs, U 3TO
OyzeT KOHLIOM TeopeTudecKoit Gpusnky, OnHako OTKDBITHE HEMT-
POHA M SI/IEPHBIX CHJI OTIPOKUHYJIO 3TH TIPEACTAB/ICHHUS.

T'oBopst Tak, s BCe Xke Beplo, YTO CyIIeCTBYeT IOYBA /ISt OCTO-
POXHOTO ONITHMH3MA: BO3MO)KHO, MBI OJTH3KH K KOHILY TIOUCKOB
OCHOBHbIX 3aKOHOB NPHpo/ibl. B HacTosimee Bpemst MBI pacniona-
Ta€eM 1€JIbIM DSIIOM YaCTHBIX T€OPHiA. Y Hac eCTh 00las Teopust
OTHOCHUTEJIbHOCTH, YaCTHasA T€OPUS IPABHTAIIMH U YACTHBIE TEO-
PHH CHJIBHOTO H €1a60T0 SiIePHBIX B3alMOJIEHCTBHIA, a TaKKe
sneKTpoMarHeTusma. Ilocenvie Tpu MOTYT COCTABHTD TakK Ha-
3bIBaeMyI0 BeJMKYI0 06be/iuHenHyio Teoputo. Ho ynosnerso-
PHUTBCst 3THM HEJIb3s, TIOTOMY YTO OHA He BKJIIOYaeT B cebst Teo-
pyio rpaBuTaluy. OCHOBHASA CIOKHOCTD HA ITyTH O0beIMHEHHS
IpaBUTALMH C APYTUMH (DU3MYECKMMH B3aUMOZIEHCTBUAMH CO-
CTOMT B TOM, YTO 00IIasi TEOPUS OTHOCHUTENBHOCTH ABJISETCS
KJIACCHYECKO, TO €CTh B Hee He BXOJMT IIPHHIMI HEeONpe/ieJieH-
HOCTH KBaHTOBOW MeXaHMKH. Mex/y TeM jipyrue yacTHsle Teo-
PHH CyIleCTBeHHBIM 00pa30M 3aBUCST OT KBAHTOBON MEXaHMKHL.
TlosToMy nepBbIM HEOGXOAMMDBIM IATOM IPECTARISETCS 00bEH-
HeHMe obuleli TEOPHM OTHOCHTETHHOCTH C IPHHLUIIOM HeoIIpe-
neneHHOCTH. Kak yoke GbL/Io TOKA3aHO, 3TO MMEJIO Obl HEKOTOpbie
3aMetaTesbHbIC C/Ie/ICTBUS, HAPMMED, TAKHE, YTO YEPHBIE AbIPHI
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He TaK Yo YepHbi, a BceleHHast TOJIHOCTHIO 3aMKHYTa H He HMEeT
rpanmib. Ho BoT nIpobiemMa: MpUHIHIL Heonpe,ﬂeJIEHHOCTI/I’IIpeJI-
[IOJIAraeT, YTo Jja’ke IIyCTOE MPOCTPAHCTBO 3AMOTHEHO MMapaMHt
BHPTYAJIBHBIX YaCTHL] ¥ aHTHYACTHUL]. ITH M1aPbl JO/DKHBL obia-
71aTh 6ecKOHeYHoM 3Heprieil. A 3Ha4MT, X TPaBHTallMOHHOE
TIpUTSIKEHMe JOJIKHO Gbl CBepHYTH Beeertyio 10 6eCKOHeUHO
MAJIoro pasMepa.

JIOBOJIBHO OXO0XKHeE, TTO-BUANMOMY abCyp/Hbie, HecKoHey-

HOCTH BCTPEUAIOTCS B /IPYTHX KBAHTOBBIX TeopHsix. OHAKO B 3THX
JIPYTHX TEOPHUSIX UX YAAETCS HCKIIOYATH NPY MTOMOIH OTlepaiiuy,
Ha3sbIBaeMol niepeHopMIpoBKoi. OHa BKJIO4YaeT NOATOHKY Macc
WACTHIL ¥ CHJI MIX B3aMMOJefiCTBuiA 3a CYeT BBeIeHNs] HOBRIX Oec-
KoneusocTeil. XoTs nofobHas onepanys JOBOJbHO COMHHMTEb-
HA C TOUKH 3PEHMs MaTEMATHKH, oHa pabotaer. C ee nomu)mmo
y/Ia/I0Ch OJTYYHTh NpeCKa3aHus, KOTOPbIe C HEBEPOSTHOH TOY-
HOCTBIO COTJIACYI0TCsI ¢ Habmozernsamu. IlepeHOpMUPOBKa, OlHa-
KO, IMeeT CYIIIECTBEHHbII HeZIOCTATOK C TOYKY 3PEHH ST COZ/IAHNS
o6beuHenHoi Teopun. ITpu BorauTanyy GeckoHeqHOCTH U3 Gec-
KOHEYHOCTH MOYKHO MOJIYYUTh JI0OOH jkeNaeMblil pe3yJIbTaT.
CneaioBaTebHO, TEOPUs He MO3BONSET NPe/ICKa3biBaTh JeHCTBH-
TeJIpHBIE 3HAYEHMST MAcC YacTHI] ¥ c1J1 B3aumozeficTeuiil. Bmecto
3TOTO VX MPHXOAMTCS NOAGHPATh, NOATOHSS TIO HAGIIOEHISL.
B o61meit TeoprH OTHOCUTEIBHOCTH MOXHO MOATOHATH TOJIBKO
J[[BE BEJIMYMHBI — CIJIY MPUTSIKEHHUST M KOCMOJIOTHYeCKY10 ITOCTO-
sirHyI0. HO 3T0r0 HEZI0CTATOYHO UL MCKJIIOUEHHs BCEX GeckoHey-
Hocteit. Takum 06pa3oM, MBI IMeeM TEOPHIO, KOTOpas, ITIOXOXE,
TIpeCKa3HIBAET, YTO HEKOTOPbie BEJIMYMHBI, HAPHMep KpUBH3HA
TIPOCTPAHCTBa-BPEMEHH, AeHCTBHTENBHO GeCKOHEYHBI, H B TO XKe
BpeMs1 HaGJII0/ieHYS] M M3MEPEHHSI IIOKA3hIBAIOT, YTO OHH MEIOT
KOHEYHble 3HAUYeHM:. B 1onbITKe NpeoioyieTh 3TO NPEIATCTBHE
B 1976 r. Gbia MpeIokeHa Teopust cyneprpasurauu. Ilo cytu,
310 6bLIa O6LIAs TEOPHsl OTHOCUTEILHOCTH, TIpeZIoaraomas cy-
1LIECTBOBaHME HEKOTOPHIX IONOJTHUTEIBHBIX YaCTHUIL.
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B obiieif TeOpUH OTHOCHTEILHOCTH HOCHTEIEM IPABUTAI-
OHHBIX CHJI SIBJISIETCSI TPaBUTOH, THUNIOTETHYECKAs] YACTHUI[A CO CITH-
HoM 2. K Heit 106aBiym yacTuiie! co cnvuami %, 1, % u 0. B He-
KOTOPOM CMBICJIE MX MOYHO PaCCMaTpPHBATh B Ka4eCTBE PasJIiy-
HBIX aCMEKTOB OZTHOM U TOM 2Ke «CynepyacThiibl». BupTyansHbie
Naphl YaCTHIa/aHTHYACTHIIA CO CIMHAMH % ¥ Y4 OJDKHBI 0671a-
ZiaTh OTPUILIATENILHOIN SHEPTHeli, KOTOpasi IOTaCUT TOJI0XKHUTE b~
HYIO S3HEPTHIO BUPTYaIbHBIX Nap YacTHiy co crimaaMu 0, 1 1 2. Ta-
KHM CIIOCOOOM MOXHO COKPAaTUTh MHOTHE M3 BO3MOKHBIX GeCKOo-
HEYHOCTEM, HO, 0-BHIUMOMY, He Bce. OHAKO BHIYMCIIEHNS,
CrOCOOHBIE POSICHATD, OCTaHYTCSI JTH HECOKPAILCHHBIMU HEKO-
TOpble GECKOHEYHOCTH, HACTOIBKO CJI0KHEI 1 TPYIOEMKH, 4TO
TIOKa HHKTO He IOTOB UX Ipojienartsh. ITonaraiot, uTo faxe 1pH vc-
N0/Ib30BaHNH KOMIIBIOTEPA HA 3TO YUITIO OBl He MeHee YeThipex
7iet. V1 04eHb BEICOKA BEPOSITHOCTD TOTO, YTO B PACYETAX 6yner
JI0ITyllleHa [0 MeHbIllell Mepe OfIHa OLIMOKa, a MOXeT, ¥ Gosbe.
I103TOMY TOYHOCTD BHIBEZIEHHOIO pe3yIbTaTa NoTpeboBaIoch Gul
TIOATBEPAUTD MPOZIEJIAHHBIMH el1{e KEM-TO IIOBTOPHBIMU PacyeTa-
MH, JABIIUMH TOT XK€ UTOT, YTO PEJICTABIISAETCS MAIOBEPOSTHBIM.

W3-3a 310¥ 1po61eMEI MHEHNE CKJIOHIIOCH B TIOJTB3Y TEOPHii
cTpyH. OCHOBHBIM OOBEKTOM B 3THX TEOPUSIX BEICTYTIAIOT HE Ya-
CTHIIbl, 3aHHMAIOIHe eANHNYHYIO TOYKY B [IPOCTPAHCTBE, a IIPo-
TsDKEHHBIe 06pPa30BaHMsl, KOTOpbie 06/1a/Ial0T TOIBKO [/IMHOI,
HO HHKAaKHMH JIPYTUMH W3MEPEHMSIMU 1 HAIIOMWHAIOT TIET/IH W3
6eCKOHEYHO TOHKHX CTPYH. B Kax bt MOMEHT BPEMEHH YacTu-
1a 3aHMMaeT ONpesIeNIeHHYIO TOYKY TpocTpaHcTBa. Tak uTo ee
HCTOPUS MOXeT GBITh Npe/ICTaB/IeHa IMHUeil B IPOCTPAaHCTRe-
BPEMEHH, KOTOPYIO Ha3hiBAIOT «MHUPOBOH JIMHHEN>. Mex 1y TeM
CTPYHa B KaXkJIblii MOMEHT BPeMEHH 3aHUMAeT B IPOCTPAHCTBE
JIMHMIO. TaK 4TO ee MCTOPHSA B IPOCTPAHCTBE-BPEMEHH MPE/ICTAB-
7151€T co60H JIBYXMEPHYIO OBEPXHOCTD, KOTOPYIO HA3HIBAIOT <M~
poBbIM siicToM». JI06ast Touka Ha MMPOBOM JIHMCTE MOXKET GBITH
OYMCaHA IByMs1 YHCJIAMH, O[[HO M3 KOTOPBIX XapaKTePH3YeT BpeMs,
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a BTOpoe — MOJIOXKeHNe TOYKU Ha CTPyHe. MMpPOBOi JIHCT CTPYHBI
MMeeT BI IpIHApa win TpyOku. Kpyrosoe cedenye Tpy6KH oTo0-
6pakaeT NOJI0KEHNE CTPYHBI B ONPe/Ie/IEHHBI MOMEHT BPeMEHH.

JIBe CTPYHBI MOTYT COETMHSITBCS B OIHY, TIOOOHO TOMY Kak
COEIMHSAIOTCS! JiBe IITAHNHBI 6pIoK. CXOMHBIM 00pa3oM OITHY CTDY-
HY MOYXHO Pa3/ieIMTh Ha /iBe. B Teopusix CTPYH To, YTO paHpilIe
CYMTAJIOCH YACTUIAMH, PEZICTABIIAETCS BOJIHAMH, PaclpocTpa-
HSIOIIMHCS BAOJIb CTPYHBI, KaK B/10JIb BepeBKu. Mcnyckanue
YaCTHI] M MX B3aMMHOe TOrJIonieHHe COOTBETCTBYIOT pa3zieie-
HHIO ¥ COeINHEHMIO cTpyH. Harprmep, rpaBUTallMOHHOE BO3/IEH-
creuie ComHia Ha 3emuno onuckBaercst H-o6pasHoit kongury-
panpeii U3 TPyOOK MM BOJHOBOZIOB. ('T'eopuy CTPyH 4eM-TO Ha-
[IOMHHAIOT BOZONPOBOIHOE 11eJi0.) BomHbl, erymye no asym
BEPTUKAIBHBIM CTOPOHAM 3TOro «H», COOTBETCTBYIOT YaCTHLIAM,
KCITyCKaeMbIM ¥ norsiomaeMbiM CostHileM 1 3emJtel, a Te, 4TO Oe-
IyT [0 FOPU3OHTATBHON NepeMbIYKe, — IPaBUTAIOHHBIM B3aHMO-
JICHCTBHSM MEX/TY STUMH YaCTHILIAMH,

TeopHs CTPYH UMeeT JOBOJIBHO CTPaHHYI0 uctopuio. OHa
6bi71a nipeziioxkeHa B KoHiie 1960-X IT. B nonbITKe OTBICKATh KOH-
LEIIHIO CHJILHOTO siZiepHoro B3anMozeicTeus. es cocrosmna
B TOM, YTO 3/leMeHTapHbIe YaCTHI{BI — MPOTOH M HEITPOH — MOX-
HO PacCMATPHBATh KAK BOTHBI, PACIPOCTPAHSIONIECs BAOMb CTPY-
HbL Tora CUJIbHOE si/IepHOE B3auMOZieiicTBHE MEeX/Ty YaCTHLIAMH
COOTBETCTBOBAJIO OBl OTPE3KaM CTPYHBI, COTUHSIONINM MeXAy
co6oit ApyTHe OTPe3KH, KaK B nayTuHe. [l Toro 4To6bl 912 TEO-
py JaBasia HabJIo/laeMBble 3HAYEHH s CHIIBHOTO 51IEPHOTO B3aUMO-
JIEHCTBIIST MEXY YACTUIIAMH, CTPYHBI IODKHEI ObLITM HATIOMMHATD
PE3UHOBBIE JIEHTDI, HATSHYThIE C YCHJIMEM MOPSIKA IECATH TOHH.

B 1974 r. YKoams Ilepk u [Ixxon ITIBapiy ory6mikoBasv cTa-
TBIO, T7Ie MOKA3aJI1, YTO TeOPHsI CTPYH MOXET OIHCBIBATb IPaBy-
TAIIMOHHBIE CUJIBI, HO JIMIIb P YCJIOBHH, YTO HATSKEHHE CTPYH
GyzeT 3HauKTENBHO CHIbHee — okonio 10% Tonn. Teopus CTpyH
naBajia GBI Te e IIPeICKa3aHusl, YTO H 0611as TeopHsl OTHOCH-
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TEJIbHOCTH, TIpM OOBIMHBIX MaciuTabax JIMHbL, HO Ha OYeHb Ma-
JIbIX paccTosiHusax — meree 1073 cM — nosiesisumics 661 pacxox-
nenns. Pabora Illepka u IlIBapua, ogqHako, He IpuBJIEKIa 0CO-
6eHHOTo BHUMaHM, TIOCKOJIbKY K 3TOMY BpeMeHH GOJIBIIMHCTBO
Y4EHBIX OTKA3a710Ch OT HCIIOJIb30BAHMA HCXO/IHOI TEOPUH CTPYH
47151 cuIbHBIX B3aumogericTBuii. Illepk noru6 npu Tparuyeckux
obcrositesberax. OH cTpasas ot quabeTa u BIAT B KOMY, KOrZa
PAZIOM He OKa3aJI0Ch HUKOTO, KTO MOT 6bl BBECTH €My HHCYJIMH.
Tak yto I1IBapi1 ocTaicst YyyTh Ji HE eMHCTBEHHBIM 3al[UTHH-
KOM T€OPMM CTPYH, HO Telleps y>Ke mpeznosaraomieii 6oJiee BbI-
COKO€ HaTsDKEHHe.

Hrrepec k Teopuu CTPYH HEOXHUAAHHO Bo3poamics B 1984 .,
¥ Ha TO 6bLTO /iBe IpUYMHBL Bo-TIepBEIX, MOMBITKM TIOKA3aTh, 4YTO
CyneprpaBHTalisl KOHEYHA U YTO OHa OOBSICHSIET CYIIIeCTBOBA-
HHe HabJoaeMbIX HAMH YaCTHIl, He MMEJIH 0CO60ro ycrexa.,
Bo-Bropnix, /xon IIBapy 1 Maiika I'pun Hanucanu cratbio,
U3 KOTOPOH CJIEI0BANIO, YTO TEOPUS CTPYH CIIOCOOHA OGBSICHUTD
CYILeCTBOBaHME YACTHII, 06/IaAIOIMX «BPOXKIEHHOM JIeBOpY-
KOCTbIO», KAK HEKOTODBIe M3 HabGJII0IaeMbIX YyacTuil. Tak win
HHaye, MHOTHIE BHOBb 3aHAJIMCh Teopueii crpyH. [losBuiace Ho-
Bas ee BEPCHs — TeOpHsi reTepoTudeckux cTpyH. Cosnasaiochk
BIIEYATJIEHHE, YTO OHA CIOCOOHA OGBSICHUTE CYIIIeCTBOBAHHE TEX
THIIOB YaCTHUII, KOTOPBIE MBI HabJIOZ[aeM.

Teopuu cTpyH Takxe npuBoAsT K 6€CKOHEYHOCTSM, HO
CYMTAETCS, 4TO HECKOHETHOCTH 3TH MOKHO COKPATHTH B BEPCHSIX,
TIOZIOGHBIX TEOPUH TETEPOTHYECKUX CTPYH. BosHukaer, onHako,
Goree cepbesHast 1poGsiema. TeopuM CTPYH COBMECTHMBI TOMHKO
C IPOCTPaHCTBOM-BpeMeHeM, KoTopoe umeeT 10 uimm 26 usmepe-
HMIi BMeCTO 00bIYHBIX 4. KOHeYHO, HOMoHITEIbHbIE H3MepeHus
CcTasM O6IIMM MeCTOM B Hay4HOii (aHTacTHKe, 6€3 HUX yike Hi-
Kyna. inaye Hukak He o6oiizeinb To 06CTOSATENBCTBO, YTO TEO-
PHsI OTHOCHTEJIbHOCTH HaJlaraeT 3allpeT Ha IiepeMeIeH sl Co
CBEPXCBETOBOI1 CKOPOCTHIO, 8 3HAYMT, HY>KHO CIMIIKOM MHOTO
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BpEMEHM JIJis TOro, YTOOBI 1Tepeceyb Halry alaKTHKY, He TOBOPSI
yoKe O Iy TEIIECTBHSIX B ipyTHe rajakTuki. Ilucarenn-¢gpaHracTl
W3BICKAIM KOPOTKHMIA ITyTh Yepe3 HHble H3MepeHusA. ITO MOKHO
uzobpasuthb Tak. Ilpencrasbre cebe, YTO MPOCTPAHCTBO, B KOTO-
POM MBI )KHBEM, IMeET TOJILKO /[Ba H3MEPEHHMA M M30THYTO HA Ma-
Hep 6y6/mka v Topa. Ecin BB HaxozuTech Ha OIHOM CTOpPOHE
KOJIbIIA H XOTUTE IlepeOpaThes Ha JPYTYIO, BaM IIPU/ETCS NPOTH
BJ0JIb 110 KOJIbITy. OJTHAKO eC/iM BB CIIOCOOHBI TIepeMeniaThes B
TPEThEM M3MEPEHHH, TO CMOKETe CPe3aTh ITyTh, IBUHYBLIUCH 110-
TiepeK KOJIbIia.

IoueMy MBI He 3amMeyaeM BCeX 3TUX JONOJHUTEIbHBIX U3Me-
PEeHMiA, eC/IM OHM JIEHCTBUTEIbHO cymecTByoT? [loueMy Boctpu-
HUMAaeM JIMIIb TPH TIPOCTPAHCTBEHHBIX H3MEPEHUA U OJ(HO Bpe-
MeHHOe? HamnpamusaeTcsl IIpeAIIo/IOxKeHHeE, YTO 3TH Ipyrue
H3MEPEHHS CBEPHYTH! B IIPOCTPAHCTBO HUMTOXHO MAIBIX pa3-
MepOB — BPOJIE OMHOM MIJ/IHOHHOI MIJLTHOHHOM MUJLTHOHHOM
MUJUIMOHHOM MUJLTMOHHOI Zioyin caHTMeTpa. OHO Tak Masio, YT0
MBI €10 He 3aMedaeM. Mbl BOCIIPMHUMAEM TOJIbKO TPH H3MEPEHHUS
IPOCTPAHCTBA ¥ OHO H3MepeHUe BpeMeHH, B KOTOPBIX TIPOCTPaH-
CTBO-BPEM# COBEPINEHHO IJIOCKOE. ITO Kak MOBEPXHOCTD ameJib-
CHHA: pasrisibIBasi ee BOJIM3H, MBI pa3jiTdaeM MHOXeCTBO 6yrop-
KOB M HEPOBHOCTe, HO TIPM HEKOTOPOM Y/Ia/IEHUH OHH CJIOBHO OBl
craxuBaloTcs. Tak ¥ MpocTPaHCTBO-BpeMS B 04€Hb MAJIbIX Mac-
mrrabax umeeT 10 M3MepeHuii U 3HAYUTETHHYI0 KpHBH3HY. Ho 1pu
yBeIMYEHMH MacITaba BBl He BUAWTE HCKPHBJIEHHS MM JIONIOJI-
HUTEJIbHBIX H3MEPeHHIA.

Ecsiu onmcanHasi KapTHHA BEPHA, 3TO ILJI0Xast HOBOCTD I
TeX, KTO MEYTaeT 0 KOCMMYECKUX Iy TelleCTBHAX. JlonoHuTe b-
Hble M3MepeHHs CJIMIITKOM MaJIbl, YTOObI BMECTHTH KOCMUYECKHUI
kopa6ib. OJTHAKO BO3HMKaeT Aipyrast Baxkuast mpobiema. louemy
JIMIIb HEKOTOPBIE, HO HE BCE M3MEPEHMUs], CBEPHYThI B KPOLIEUHbIE
mapuky? BoaMoxkHO, Ha paHHeil cTaguy pa3BuTHs BeesenHoit
CHJIbHO MCKPMBJIEHHBIMU ObLTH Bce H3Mepenns. [loueMy e Tpu
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H3MepeHHs IPOCTPAHCTBA M OJ{HO M3MEPEHNE BPEMEHH CTa/y
TUIOCKHMH, & BCE OCTAJIbHBIE OCTATIMCH CBEPHY THIMHU?

OnuH 13 BO3MOMKHBIX OTBETOB CBOJIMTCS K AHTPOITHOMY IIPHH-
1uIy. /IByx IpocTpaHCTBEHHBIX M3MEPEHHIA, BUMUMO, HEIOCTA-
TOYHO JIJIs1 TIOSIBJIEHUS CTOJIb CJIOKHO OPTAHM30BAHHEBIX CYIIECTB,
Kak Mbl. HaripumMep, IByXMepHBIM JIIO/IsIM, 0OMTAIONMM Ha 110-
BEPXHOCTH O{HOMEPHOI1 3eMJIM, IIPUIILIIOCH 6bI B36UPATHCS APYT
Ha JIpyTa, 4ToOB! pa3sMHUHYThCS! IPH BeTpeye. Eciu 6bl By xMep-
Hoe CyHUIeCTBO CheJI0 YTO-HHOY/Ih M HE CMOTJIO TIOJTHOCTHIO Niepe-
BapHTh MHUIIY, eMY IIPUIILIOCH OBl HBBEPTHYTH HellepeBapeHHbIe
OCTaTKH TeM XKe ITyTeM, KaKUM OHHU OBbL/IV IPOTJIOYEHbI, TOCKOJIb-
Ky, IIPOH/Is1 CKBO3b TeJI0, 3TH OCTATKU Pasie /M Obl €r0 MO0/ IaM.
Tpyaro Takxke NpeACTaBUTH HUPKYJIMIO KPOBH B IByXMEPHOM
cywectse. [Ipo6seMbl BosHUKIHM 6bI 1 NpH HAMMYMH GoJiee TPex
IPOCTPAaHCTBEHHBIX U3MepeHuil. ['paBuTanoHHOE NPUTSKeHME
MeX/ly IBYMsI TeJlaMH C POCTOM PACCTOSIHMS Y MEHBIIAIOCH Obl
6rICTpee, YeM B TPeX M3MepeHHsX. A moToMy op6uThi o6paria-
1ouuxcs BokpyT CostHita I1aHeT, TaKUX Kak 3eMiist, 6b1iu GBI He-
cTabuibHbL Majeiiiee OTKJIOHEHHE OT KPYTOBOI OpOMTEL, KaKoe
MOXET OBITH BBHI3BAHO TPABUTALMOHHBIM IIPUTSKEHHEM JIPYTHX
TJIAHET, 3aCTaBIJIO GBI 3eMJTIO, IBUTAsICh 110 CIIMPAJH, YARISTHCS
ot Cosxna nm npubmmkarbest kK Hemy. Mbl MM 3aMep3n G,
um cropesm. Io cyTy, nono6Hoe n3aMeHeHHe TpaBUTALMY C pac-
crosiHueM yrpoxaso 6st yeroitunsocti Contna. OHo uim pac-
11a710Ch GBI, WM MCIIBITAJIO KOJIJIAIIC, IPEBPATHBLINCH B YEPHYIO
neipy. B mo6oM cinyuae ComHue yxe He MOTTIO GBI CITyKHTb HC-
TOYHMKOM Telljia ¥ CBeTa 711 3eMHOM XU3HU. B Masibix Maciira-
6ax a/IeKTPIYECK e CUJIbl, 3aCTABJISIONINE 3IEKTPOHBI 06paaTh-
Cs1 BOKPYT aTOMHOTO sIIpa, oBeJH 6b1 ce6si IoI06HO cuiaM rpa-
BUTalMH. Tak YTO 3JIEKTPOHBIL, IEPEMEIIAsICh 10 CIIMPaJIH, 60
NoKua/H 651 aTOM, J6GO Bpe3auch 6bl B sizipo. Tak wm nHave,
CylLleCTBOBaHHE aTOMOB B H3BECTHOM HaM BHie ObLI0 GBI HEBO3-
MOZKHO.
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I[IpeacTaBnsieTcst OYEBUAHBIM, UTO KU3HB, 110 KpaiiHel Mepe
B M3BECTHOM HaM BH/IE, MOXET CyUIECTBOBATH JIMLIb B TeX 06ia-
CTSIX IIPOCTPAHCTBA-BpeMeHH, TZie TPH NPOCTPAHCTBEHHBIX U OTHO
BpPEMEHHOe HU3MePEHHEe He CBEPHYTHI JI0 HUYTOXHBIX Pa3MePOB.
970 BHOBb BEPHET HAC K aHTPOITHOMY TIPHHIUILY, €CJIN YAACTCS
/I0Ka3aTh, YTO TEOPHUSI CTPYH [IOIIYCKAET CYIECTBOBAHHE TAKUX
obsacreii Bo Beenennoii. U, moxoxe, Bce Teopuu CTPYH 9TO JI0-
myckaioT. BoaMoHO, Takke CylLIecTBYIOT ipyrue obsactu Bee-
JIEHHOM WM [IpyTH€ BeeneHHble (YTo OB 3T0 HU 03HAYANI0), B KO-
TOPBIX CBEPHYTHI BCE M3MEPEeHHs Wiy 60JIbllle YeThIpeX N3Mepe-
Huit pazpepryTo. Ho B Takux obsactsix He 6yneT pasyMHbIX
CYIIECTB, CIIOCOOHBIX HAGTIONATD HHOE YHCJIO NEHCTBUTEIbHBIX
U3MepeHHH.

TToMuMO BOIIPOCA O YKCIe H3MEPEHHUI IPOCTPaHCTBa-BpeMe-
HH B TEOPHH CTPYH CYIIECTBYET M HECKOJIBKO APYTHX 1pobieM,
He PEIINB KOTOPHIX €€ HeJTb3sl PM3HATh OKOHYATE/IBHOM O0BbeH-
HeHHoM Teopueii dusuxy. MBI Bee ellie He 3HaeM, COKPALIaloTCs JIH
Bce GECKOHEYHOCTH M KaK B TOYHOCTH COOTHECTH BOJIHBI, PaCcXo0-
ASAIHecs 10 CTPYHAM, C KOHKPETHBIMHU THIIAMH HabImoaeMbIX
yactu. TeM He MeHee TIOX0XKE HA TO, YTO TH BOIIPOCH OYyT pa3-
pelneHs! B O/Kaiitivie TOZbI M K KOHIYY BeKa* Mbl y3HaeM, ZIEHCTBH-
TeJIbHO JTH TeOpH sl CTPYH IPeJICTaB/IsieT c000it 00beIMHEHHYIO Teo-
PHIO (PHBHKH, CIOCOGHYIO BBIIEPIKATh HCTIHITAHHE BPEMEHEM.

Mo>xHo 71 BoobIie co37aTh 00BEAMHEHHYIO TEOPHIO BCETO?
He ronsiemcst i Mbl 32 Mupaxom? [loxosxe, CyIecTByIoT Tpu
BO3MOXXHOCTH.

1. Coszanue nonHoH 0ObeMHEHHOI TEOPHH BO3MOXKHO,
M KOr7la-HMOYZIb MBI ee CO3/Ia/lUM, €CJIN XBaTUT yMa.

2. Hemb3s co3ziaTh OKOHYATENBbHYIO Teopuio BeenenHoit —
TOJIbKO 6ECKOHEYHYIO ITOC/IE/[0BATEIBHOCTD TEOPHIA, OIIH-
coiBatonux Beesennyio Bee 6osee 1 6oiee TOYHO.

* Jlexumn Bepsrie 6u1mi onmybmkosansi B 1996 . — Ilpumen. peo.
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3. Hesb3st co3nath Kakyo-mbo teopuio Beesiennoit. Cobni-
THS MOTYT OBITh IIPEICKA3aHbI JIUIIH ZI0 U3BECTHOTO IIPEJIE-
JIa, OHU TIPOMCXOJIAIT CITy4AlHBIM, IIPOU3BOJIBHBIM 00pa3oM.

HekoTopble BHICKaXKyTCsI B TI0JIb3Y TPEThEil BO3ZMOXKHOCTH,
OCHOBBIBAsSICh Ha TOM, 4TO CyI[eCTBOBAaHME IOJHOTO Habopa
(pu3nyecKknx 3aKOHOB OrpaHu4KiIO 661 cBoGOAY Bora u3mMeHsTH
Ero 3aMbices1 1 BMEHIMBATLCS B XOJ MUPO3/IaHUSL. ITO OTYACTH
HalOMMHaeT CTaphbIii apaJIoKC: o7 CHiLy Jiu bory co3narh Takoit
TSKEJIbIl KaMeHb, yTo y Hero He xBaTHT CHJI 3TOT KaMeHb MO
HATh? Ho uzes o Tom, uro Bor criocobeH nepeMeHuTsb CBOM 3a-
MBICeJI, eCTh IIpUMep 3a0JTyK/IEHHS, Ha KOTOPOe yKasbisas Bia-
JKeHHbII ABryCTHH: BOr MBICTUTCSI KaK HEYTO CYIIECTBYIOLIEE BO
BpeMeHu. BpeMsa — aTo smuib cBoiicTBo co3nanHoii Borom Bee-
nenHoii. HaBeproe, OH otaBan Cebe oruer 8 CBOMX HAMEpEHUAX
TIPH COTBOPEHUH MHPA.

C nosiBnieHneM KBaHTOBO# MEXaHUKH MBI IIPUIILIH K OCO3HA-
HHIO TOTO, YTO COOBITHS HEIB3s1 TIPENCKa3aTh € aGCOMOTHOM TOY-
HOCTBIO, ITIOCKOJIBKY BCETZIa GYZIET OCTABATHCSI DIIEMEHT HEOIIpe-
AeneHHocTH. I1pu xesraHum 3Ty HeorpeIeIeHHOCTh MOYKHO IIpH-
mucath BMelartesibersy Bora. Ho a1o 6b110 661 04eHDb cTpaHHOE
BMelllaTe1beTBO. HeT HUKakux CBHAETENHCTB TOTO, YTO OHO IIpe-
cleznyet HeKylo Lenb. lHaye oHO He 6b1710 651 cityvaiinbiM. Ce-
TOIHA MBI OTKJIOHW/IM TPETHIO BO3MOXKHOCTD, 3aHOBO OIIPEJIEIUB
neab Hayku. Hama nens — chopmyinposaTs Habop 3aK0OHOB
TPHPO/IbI, MO3BOJIAIOIIMX IPEJICKA3BIBATD COOBITHS B MIPe/eax,
IOITYCKAEMBIX HPUHIMIIOM HEOTIPE/IeIEHHOCTH.

Bropas Bo3MOXHOCTD, peAaiosaraionas BepaboTky bec-
KOHEYHOI1 NI0CJIeN0BaTeIbHOCTH Bee 60siee 1 60s1€e TOYHBIX TEO~
PHii, TIOKa COTJIaCyeTCs1 C HAlllMM ofbiToM. Bo MHOrux ciyyasx,
TIOBBICHB TOYHOCTB M3MePEeHHIi 1 pa3paboTaB HOBBIE METOIbI HC-
CJIe/IOBaHMsL, Mbl OOHAPY XHBA/IM HOBBIE SIBJIEHHS, HE TIPEIyCMOT-
PEHHBIE CyIeCTBYIONMMH TeOPHSIMU. 17151 OOBSICHEHUST TAKUX
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ABJIeHMil HAM TIPUXOIUJIOCH CO3/1aBaTh 60JIee COBEPIIIEHHBIE TEO-
pun. [Toatomy He ciexyeT yAMBIATLCSA, €C/IM HALIA COBpEMEHHBIE
BeJIMKHe 00beTHHEHHbIE TEOPUH OY/IyT ONPOKHHYThI HCIIBITAHU-
siMu Ha GoJiee KpyIHBIX M 60J1e€ MOUTHBIX YCKOPUTE X YaCTHIL
KoHeuHo, eciu 661 MBI HE OXKHIaJTH HUCTIPOBEPKeHH s TEOpUH, He
crou1o 6bI TPATHTH MACCy ZIEHET HA CO3/IaHNe HOBBIX, 6osee Mol-
HBIX YCTPOHCTB.

IToxose, BIIPOYEM, YTO TPABUTALMS CIIOCOOHA MOJIOKHTD
TIpeJiest Yepesie YIPSATaHHbIX YT B ApyTa «kopobouex». Eciu 6t
CYIIECTBOBAJIA YAaCTHLA ¢ DHEPTHell, IPeBHIIAIONIEN TaK HA3bI-
paemyo sHepruio [Tnanka (10 I'sB), koHllenTpanus ee Macchl
6bL1a 6bI CTOJIb BBICOKA, UTO YACTHIIA OTCEK1a 6bI ce0st OT OCTaJIb-
Hoii BeenenHoit 1 06pasoBasia HEOOJBIIYIO YePHYIO ZbIPY. TakuM
obpasom, coszianme Bee Gosee 1 GoJTee COBePIIEHHBIX TEOPHIA, Ka-
XETCs1, TIOJTyYaeT TpejIest IIPH 1epexojie K O4eHb BHICOKUM SHEpD-
rusiM. JIo/KHaA cynecTBOBaTh Hekasd OKOHYaTe/ibHasi TEOPHS
Bcenennoii. Pazymeercs, aneprus Ilsanka oueHs ajieka ot
SHEPTHI MOPSI/IKA OTHOTO TUTa3JIeKTPOHBOJIBTA, MPE/EIbHbBIX JIIS
HalINX HbIHENIHKX Jabopatopuii. YToOB! IepeKMHYTh MOCT Yepe3
3TY MPONACTh, TOTPebOBasICs: 6Bl YCKOPUTEND, Pa3MEPaMU TIpe-
Bocxomsimmii Cosmeunyio cucreMy. Bpsix i ero coznanue G-
HaHCHPOBA/H OBl IIPH HBIHELTHEM 9KOHOMIYECKOM TTOJIOKEHHH.

O7nHaKo Ha CaMbIX PaHHMX CTAIUSIX pa3BUTUA BeesnenHoii Ta-
Ky€ 3HEPIUH MOTJIM CyUIeCTBOBATh. JlyMalo, €CTh HEIJIOXHe IaH-
Chl Ha TO, YTO M3y4eHue panHeil BeeneHHoi n HeO6XOAUMOCTD
B MATEMaTHYECKOM COIJIACOBAHHOCTH NPUBEAYT HAC B KOHIIE CTO-
JIETUS K CO3/IaHUIO MOJIHOI 00beIMHEHHOM TEOPHH — €CJIM MB,
KOHEYHO, JIOKMBEM JI0 TeX Nop*.

A 4To 03HauasI0 OBl CO3aHKME OKOHYATEIbHOH Teopuu Bee-
JieHHo#? OHO 3aBepliJio 6B JOJTYIO U CIaBHYIO IJIaBY B MCTO-

* Kak BHMM, HaI€XK/Ibl ABTOPa OTHOCHTEJIBHO CO3/IaHUs TeOpHuH Obim
CJIMIIKOM ONTHMUCTHYHEIMI. — TTpumen. nayu. peo.
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puu Haieii 60pbGBI 3a ocTIoKeHue Mupa. [Ipu aToM copeprmn-
cs1 6BI M TepeBOPOT B O6BIIEHHBIX TPE/ICTABIIEHHSIX O 3AKOHAX,
ynpasptiomux BeesierHoil. Bo Bpemena HyiotoHa 0OpasoBaHHBIH
yeJIOBeK ObiJT B COCTOSIHMU OBJIaJIeTh BCEMH 3HAHMSIMM YeJIOBe-
4eCTBa, 10 KpaliHel Mepe B OCHOBHbIX Yeptax. Ho ¢ Tex mop TemIrst
Pa3BUTHA HAYKH C/IeJIaJiM Takoe HeBO3MOXKHBIM. Teopuu Beersia
H3MEHSINCh, YTOOBI COOTBETCTBOBATH HOBBIM HabmozieHusiM, Vx
HEBOBMOXXHO OBLJIO TIOZICTPOKTD HJIH YIIPOCTUTD TAKUM 06pa3oM,
4TO6b! OHM GBLIM ITOHSATHS! OGBIMHOMY YenoBeKy. JlIs oHUMa-
HHS MX HaZIo OBITD CIIELMATICTOM, /]a M TOT/Ia MOXKHO HAZIESITHCS
Ha OBJIaJIEHHE JIMILIb MAJION YaCTbIO HAYYHBIX TEOPHIA.

Bouiee Toro, ckopocTs mmporpecca cTob BeMKa, YTO 3HAHHS,
NOJIyYeHHBIE B LIKOJIE 1 YHUBEPCUTETE, BCET/IA OKA3BIBAIOTCS
CJIerka ycTapesInuMH. JIMIns HeMHOTHE JIOI¥ MOTYT OCTABAThCSI
Ha NepefiHeM Kpae HayKH, KOTOPBIii 6bIcTpo paszisuraercs. [Tpu-
YEM OHM JIOJDKHBI TIOCBATUTD 3TOMY BCE CBOE BPEMSI M CIIEL{UAIH -
3UpOBaThCs B y3Koi obacT. Bee mpouwe ez1Ba Jin MMeIOT 1Ipesi-
CTaBJIEHKE O JIOCTIKEHHSIX COBPEMEHHOI HAyKH MK O TOM BOJI-
HEHMH, KOTOPOE BO30Y KIA€TCS1 STHMH JIOCTHKEeHHSIMI.

CembaecsT net Ha3az, e/ BepuTh JIIMHITOHY, BCErO ABA
4€JIOBEKA B MMPE TIOHUMAJH OOLIYIO TEOPHIO OTHOCHTETbHOCTH.
Cerozitist ee TOHMMAIOT IECATKY THICSY BHITYCKHUKOB YHHBEPCH-
TETOB, H MHOTHE MU/LIMOHB! JIIOJIeit XOTs1 Gbl 3HAKOMBI C 3TOI1 Hle-
eil. Eciu oxonuatenbHas obbeHenHas Teopusi Oy/IeT co3iaHa,
TIPUBEJIEHHE €€ K BUY, JOCTYITHOMY JiJist IOHMMAHUS MHOTHX, CO-
KpallleHHOMY U YIIPOIEHHOMY, CTaHET JIMIIb BOIIPOCOM BPEMEHH.
Iocie aToro ee moxHO GyzieT NpenofaBaTh B MIKoJAX (110 Kpaii-
Heil Mepe, B o6mem Buze). 11 Bce Mbl IOJTyYHM HIpe/iCTaBIIeHHE
O TOM, KaK¥e 3aKOHbI IPaBAT BeeslenHoii u oTBETCTBEHHEI 3 Hate
CYyIIECTBOBAHHUE.

DitHiureiin Kak-To 3axa1 Bonpoc: «[Iupok mu 611 BEIGOP
y Bora npu cosnanmuu Beenennoit?» Ecu cnpasesnymso npea-
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noJioXkeHue 06 OTCYTCTBHM IpanHuIbl, TO y Bora He 6bL10 HUKaKoi
¢B00OIBI BHIOOpa HayaIbHbIX yeioBuil. Pasymeercs, OH Bce xe
65111 BOJIEH BEIOMpPATh 3aKOHbI, KOTOPHIM NoTuuHAeTcs: Beenennas.
ToJbKO 3THM, OZIHAKO, BRIOOP MOT 1 He OrpaHM4UBaThCsA. BoaMox-
HO, CyILIECTBYET JIMIIb OIHA MM HEGOJIBIIOE YHCJIO TIOTHBIX 005
€IMHEHHBIX TEOPHii, KOTOpble BHYTPEHHE HENMPOTHBOPEYHBHI
M JIOITYCKAlOT CyIECTBOBAHHE Pa3yMHOI1 JKHU3HU.

MBI MOXKEM 33/1aBATHCST BOIIPOCOM O Tiprpofie bora, 1axe ecm
CyLIECTBYET BCETO OiHA OOBEIMHEHHAsI TEOPH L, IPE/ICTaBIAIOAst
coboii pocTo Habop MpaBuJ1 M ypaBHeHHil. YTo BAOXHYJIO T1aMst
KHM3HH B ypaBHEHHs 1 co371asio BeesleHHy10, KOTOPYIO OHH OIH-
chiaioT? OOBIYHBIHM HAyYHBIH NTOJX0/, — MOCTPOEHHE MaTeMaTH-
YeCKOM MOJIE/TH — He JIaeT OTBETa Ha BOIIPOC O TOM, ITOYeMY JIOJIK-
Ha Cy1ecTsoBaTh Moziepyemasi Beesiennas. Ilouemy Beenernas
JI0JDKHA HecTH Gpems cymectsoBanus ? Heyxesn oObelMHeHHAs
TeopHs TaKk HeoBGOPHMA, YTO BHIBHIBAET K 3KU3HH camoe cebsi? Vinmm
BCe-TakM Hy>eH Tsopets, a ecin Tak — uMeeT i OH BIMsAHUE HA
BceieHHy10 TN BCETO JIULIb HECET OTBETCTBEHHOCTD 34 €€ COTBO-
penue? U kro cospan Coznatess?

Jlo HacTosAIEro BpeMeHH GOJIBITMHCTBO YYEHbIX ObLIH CJIMII-
KOM 3aHSATHI pa3BUTHEM HOBHIX TEOPHI], ONMCHIBAIOIINX, KAKOBA
Bcenennas, 4To6H 3a4aThCsT BOIIPOCOM, [TOYE€MY OHa TaKOBa.
C 2pyToii CTOPOHBI, JTIO/H, 00si3aHHbIE 110 POAY 3aHATHII 3a1aBaTh
BOITPOC «1104eMy» (T0 ecTb (procodbl), He MOCIEBAIHN 3a IIPOT-
peccoM Hay4HBIX Teopuit. B XVIII 8. ¢unocodst cunram 0bJia-
CTBIO CBOEH JIeATEIbHOCTHU BCE YeJioBedecKoe 3HaHue (BKIIIOYAs
HayuHoe). OHu 06cyx1a/u Takue 1pobsiembl, Kak umerna i Bee-
JeHHast Hayasio, OnHako B XIX—-XX BB. Hayka cTajia M3bsCHATD-
Cs1 Ha SI3bIKe TEXHMKHM W MATEMATUKH, HETIOHSITHOM A7 Quso-
co¢oB, 32 HeGOIBIIMM KCKTIOYeHHeM. 11 oHM HACTOJIBKO COKpa-
i 0671aCTh CBOMX MCCJIENIOBAHMIA, YTO CaMblil 3HAMEHMTHIMH
¢unocodp XX B., Jliogsur Burrenireiiy, sassust «EquHcTBEHHAS
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3a/1a4a, octaslasica 1A putocodun, — 3TO aHAIHS3 sI3bIKay». Ka-
KOH yNafiok BeJIMKoii GrnocodCKoit Tpaauiyy, TPOAOKABIIeHCs
ot Apucrotens no Kanral

OnmHako eci MBI CO3/[aIUM TIOJTHYIO TEOPHIO, OHA CO BpeMe-
HeM, B CaMBIX CBOMX OCHOBAX, CTaHET TIOHATHOM BCeM, a He TOJIb-
KO HEMHOTHM CIIeIaiucTaM. Torna Mel Bce CMOXEM IIPUHATH
y4yacTue B IMCKYCCHH O TOM, TToYeMy cyliecTByeT Beenennas.
Ecymn MbI HafizieM OTBeT, 3T0 Gy7zieT abCOMOTHBIM TPHYMPOM ye-
JioBeyecKoro pasyma. 1, BoaMoxHO, MBI 1oiiMeM 3ambices Bora.

ANCKU
HEOBUTAEMOI'O
OCTPOBA

Humepevio



W3 kauru CruBeHa XOKHHTa
«YEPHBIE AbIPH 1 MOJIOABIE BCEJIEHHBIE»

Bu-6u-cu Havana TpaHCTMPOBaTh Hepeaauy «/lucku Heo6HTaeMOro
ocrpoBas B 1942 1., ¥ 3Ta MPOrpaMMa yCTaHOBHIIA Ha PAHiO PEKOPA
nonroBeyHocTH. K HacTosimemy BpeMeny OHa cTasia 4eM-To BPOze Ha-
IMOHA/IBHOTO IOCTOSIHHSL. 32 BCe 3TH TOJ(bl IIPOrPaMMa TIPHHSTIA OTPOM-
HOE KOJI4ecTBO rocteif. B ueil 6patu untepssio y nucareneii, aptu-
CTOB, My3bIKaHTOB, KHHOAKTEPOB U KHHOPEKHCCEPOB, AESTe el CIopTa,
KOMMKOB, IOBAaPOB, CATI0BHUKOB, YYHTETIEH, TAHIOPOB, OJIMTHKOB, dJe-
HOB KOPOJICBCKO#I CEMbH, MyJIBTHILIHKATOPOB — U y4eHBIX. FocTeit mipo-
CHIH BBIOPATh BOCEMb ay/o3anuceii, KOTOPbIE OHE B3SUIH Gbl ¢ cOBOI,
ec/i 6Bl MM IPHILIOCH OCTAThCS B OAMHOYECTBE Ha HEOOHTaeMOM
octpose. X Takxke NpOCHAYM HA3BATh IPEAMET POCKOLIM U KHUTY
(upeanonaranock, 4ro Bubmus, Topa u Kopan na ocrpose yKe eCTb,
Tax e Kak ¥ countennst Llexenupa). Cunranocs camo coGoii pasyme-
IOIHMCS, YTO Ha OCTPOBE Hali/[yTCA M CPEICTBA BOCHPOH3BEIEHN,
KOT/Ia-TO — rpaMMOGOH 1 MHOXKECTBO HITI K HEMY, CETOIHS — 3apsi-
HKIOUMHCs OT comreyroro ceeta CD-meep.

IIporpamma BEIXOMIA B 3(HP KaXKAYIO HEJETIO, i B XOJI€ HWHTEpP-
BbIO, IPO/IOJIKABLIMXCS, KaK MPABUJI0, COPOK MHHYT, IPOUTPHIBA-
JIH 3aIHCH 110 Bbi6Opy rocTeii. OHAKO NPE/ICTABICHHOE 3/ICCh HHTep-
Bbio cO CTuBeHOM XOKHMHIOM, TpancaupoBaBmeecs Ha PoxiecTso
B 1992 r., B BHzE HCKIIIOYEHUs! IPOJIONKANOCE K0blie. HTEpBBIO
6pasa Coio Jloymn.

Cviro: CtuseH, 6yyyun OTPe3atHbIM 0T HOPMATBHOI husH-
4ECKOIi XM3HM H JMILEHHBIM BCEX €CTECTBEHHRBIX CPE/ICTB 061Ie-
HUsI, BBl B HEKOTOPOM POJi€e YK€ 3HAKGMbI C T€M, YTO OXKHAeT
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yeJoBeKa Ha HeobutaemMoM ocTpore. HackoJIbko BaM OJJHHOKO
oT 3TOrO?

Cmusen: $1 He cauTaio cebsi OTpe3aHHBIM OT HOPMAJIbHOM
JKU3HH U He [yMaio, YTO OKPYIKAOIHE MEHS JIIOJH CKa3aIn 6bl,
YTO 51 OIUHOK. 51 He 4YBCTBYIO ce0si THBAIM/IOM, 51 TPOCTO YeJIo-
BEK, Y KOTOPOTO MOPaXkeHbl ABUraTe/IbHble HEHPOHBI, KTO-TO
Bpoze fanbTonrKa. Ioyarao, Moo XKH3Hb He Ha30Bellb HOP-
MaJIBHOI, HO B [[yXOBHOM CMBICJIe OHa HOpMAJIbHA.

Cwi0: TeMm He MeHee, B OTIIMYHE OT MHOTHX BEIOPOILIEHHbIX
Ha HeoOKUTaeMbIii OCTPOB, BbI YK€ I0Ka3aIH cebe, 4TO /Iy XOBHO
¥ HHTEJUIEKTYaIbHO CaMOZIOCTAaTO4HBI, 4TO Y BaC XBATAeT ITHIIH
JIJIs1 pa3MBIILTIEHHI U BIOXHOBEHUS, YTOOR 3aHSITH e

Cmueen: Tlomaraio, st OT IPUPOABI HEMHOIO HHTPOBEPT, H
TPYAHOCTH B OOLIEHNY 3aCTABH/IH MEHS TIOJIATaThCst TOJIBKO Ha Ca-
moro cebst. Ho B ieTcTBe 51 GbL1 pasroBopuMBbIM. MHe HysKHBI /I1C-
KyCCHH C IPyTHMH JioZIbMu. 51 0GHAPYIKILI, 4TO M3JI0XKeHHe el
JPYTVM MHe oueHb roMoraer. [laxe eciim cobeceJHVIKY He BBICKa-
3BIBAIOT HUYETO UHTEPECHOTO, CaMa HeOOXOMMOCTb OPTaHU30BbI-
BaTh CBOM MBICJIH TAK, YTOOH OHU OBLIH IOHSITHBI IPYTHM, HaCcTO
TOJICKa3bIBaJIa MHE HOBHI ITyTh BIIEPE/.

Coio: A Kak Jke HacueT 3MOLMOHATBHOTO yoB/eTBoperys, Cri-
pen? Jlaxe GrectsimeMy QU3NKY JUIA 3TOI0 Hy>KHB IPYTHE JHOH.

Crusen: Dusrika — 370 MPeKpacHo, HO oHa XoJiofHa. 1 6bl
He BBIHEC JKN3HH, B KOTOPOii 6bis1a 661 ofiHa TOJBKO (usuka. Kak
U BCEM JIOAM, MHe HyXKHBI TEILIO, I0O0Bb 1 IIPUBSI3aHHOCT.
Y ongTh MHe o4eHb II0BEe3J10, Topaszio 6oJibiile, 4eM MHOTHM /Ipy-
THM, CTPaJAIONUM TAKHUM e He{yroM, — 51 [oJIydas Maccy o6~
BH ¥ Teria. Yl My3blKa ToXKe MHOTO JI/isl MEHST 3HAYHT.

Coo: CkaXkuTe, 4TO OCTABIAET BaM GoJblle yIOBOJIb-
cTBUA — (PU3HKA UIH My3bIKa?
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Cmueen: JlomkeH CKa3aTb, YTO YAOBOILCTBHE, HCIIBITAHHOE
MHOIO, KOI7Ia 9TO-TO ITOJIy4aJioch B (PM3MKe, CHJIbHEE TOTO, KOTO-
poe MHe Kora-bo JocTasisiia My3bika. Ho mosydasocs y MeHst
JIMIIH HECKOJIBKO Pa3 3a BCIO MOIO Kapbepy, B TO BPEMS KaK JANCK
MOJKHO IIOCTaBUTb KOTJA YIO/HO.

Cv10: U xaKo¥i e AUCK BBI IOCTABUJIM OBl IEPBBIM HA He-
obuTaeMoM OCTpoBe?

Cmusen: «Gloria» Ilynenxka. S Biepsbie yciblman ee mpo-
IILTBIM JieTOM B Acniere, B Kosopazo. Actien npex/ie BCero JIbDK-
HBIi1 KYPOPT, HO J1eTOM TaM cobupatorcst usmku. Psiom ¢ dusy-
4Y€CKUM LIEHTPOM CTOMT OTPOMHBIH IHATep, I MPOXOAUT MY3bl-
KasbHbIi (becTrBanb. IToka BB cuauTe, HCCTenysl, 9T6 Oy 4aeTcs
IIPY HCTIAPEHWH YE€PHOM JIBIPBI, CJIBIITHO, KAK UAYT PENEeTHIINH.
ITO Wiea IbHO: TYT COYETAIOTCS /1BA TIABHBIX Y/IOBOJIBCTBHS —
¢usuka u Mysbika. Ecyin 661 Ha HeOGUTaEMOM OCTPOBE Y MeHst
6bi1 OHM 062, 1TyCTh 6bl MeHS OTTY/IA M He BBI3BOISLIM. TO ecTb
710 T€X 110D, 1I0Ka A He c/iesas 6bl B TeopeTuyeckoi Gusmke ot-
KpPBITHE, O KOTOPOM 3aX0TeJIoch GBI pacckasaTh BeceM. Jymaio,
CIlyTHHKOBasI TapeJiKa, 61arofiapst KOTopoit si MOT GBI TOJIy4aTs
CTaThM 110 PU3HKeE, yKe He NIPeLyCMOTPEeHa IIPaBUIAMH MTPbL.

Cvi0: BricTynas 1o paauo, MOXXHO CKPBITh PH3HUYECKHe Jie-
(eKThl, HO B IAHHOM CJIy4Yae OCTAeTCsI CKPHITHIM ellje Koe-4To.
Cemb sieT Hasaz, CTHBEH, BB B IIOJIHOM CMBICJIE CJIOBA TIOTEPSIIH
ronoc. He morjm 66l BB paccKasathb, 4TO e TOra CIyIuaoCch?

Cmusen: B 1985 r. s1 6611 B JKenese, B CERN, Ha 6osbiiom
yckoputesne yactull. S cobupasicst noexats oTTyza B Baiipeiir,
B I'epmanmio, mocsyimaTh BarHepoBckoe «Kosbiio HubGenynras.
Ho 3a6011es1 BocnasienyeM nerkux u sier B 6ospruiyy. enesckie
Bpa4H 1I0COBETOBA/H MOeH] XeHe OTKTIOYUTD alllIAPaT, HOIIEPXKH-
BaBLIMi1 MOIO k13HB. HO keHa He XoTeJa U CbIIATH 06 3TOM.
Memns nepepesimm Ha camosiete B 6osbuuIy AnneH6pyk, B Kem-
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6puke, rie xupypr o umenu Pompkep I'peit nposest TpaxeoTo-
muio. Ornepaiiist criacya MHe XU3Hb, HO T0JI0Ca S JIMIIHIIICS.

Cwio: Ho k ToMy BpeMeHH Ballia peub ¥ Tak Oblila O4eHb He-
pa3bopuuBoii, He TIpaBaa m? HasepHoe, ap peun BCe paBHO
MOKMHYJ OBl Bac, 1a?

Cmueen: XoTsi MosI peub M ObliIa Hepa3bopumBoii, 6/m3KHe
MeHs IIOHMMaJIH. $I MOT IPOBOJIUTH CEMMHAPHI C TIEPEBOTYUKOM
¥ JIMKTOBaTh HayyHble cTaTbi. Ho nocsie onepauuu st HEKOTOpoe
BpeMsi ObLI IPOCTO OIyCTOlIIEH. 51 YyBCTBOBAI, YTO €CJIM BHOBb
He 00peTy roJIoc, TO JiaJbllle XKUTb He CTOMT.

Cuio: Tlotom opuH koMibioTepmuk u3 Kanndopauu npoyu-
TaJ1 O BAIlIEM COCTOSTHHH M nofiapuJi BaM ronioc. Kak on paboraer?

Cmuser: Komnbiotepiuka 3sam Your Yonrocn. Ero tema
OKA3aJIaCh B TOM K€ COCTOSTHHMH, YTO M 51, K OH Pa3paboTa KOMIIbIO-
TEpHYIO IporpaMMy, 4To0b! oMoy eif obatbest. Kypeop zpura-
€TCsI 110 BKPaHY, ¥ KOT/IA OH OKA3BIBAeTCs Ha HyKHOM CTPOKE MEHIO,
BbI JIBMOKEHWEM TOJIOBBI WJIH T71a3 — a B MOEM CJIydae pyKu — Ha-
»KHMaeTe Ha K/od. Takum o0pa3soM MOKHO BHIOHPATh CJI0Ba B HUXK-
Heii yacTu sKkpaHa. Korzia Habpas To, 4To X04ellb CKa3aTh, TEKCT
MOZKHO I10C/IaTh HA Pe4eBOil CHHTe3aTOp UM COXPaHUTh Ha [IHCKE.

Cw10: Ho ato fnonroe peno.

Cmusen: [la, monroe — puMEPHO B eCATh pa3 MellJieHHee
HOpMaJIbHOI peun. Ho peyeBoii CUHTE3aTOP TOBOPHUT TOPas3/Io OT-
YyeTIMBEE, YEM SI paHbiiie. BpUTaHIIB! HA3bIBAIOT €10 AKLIEHT aMe-
PHMKAHCKVIM, 2 AaMEPHKaHI[bl — CKaHAUHABCKKM WJIM MPJIAH/ICKHAM.
Ho kakoB OBl OH HU ObLI, MeHsI Bce TTOHUMAIOT. Mou cTapinme
ZIETH IIPUBBIKJIM K MOEMY €CTECTBEHHOMY TOJIOCY, HO MJIa/IIIMI
CBIH, KOTOPOMY OBLIO BCETO HIECT JIET, KOI/Ia MHE C/eNAJM Tpa-
XEOTOMHIO, 710 TOTO HHKAK He MOT' MEHI IIOHATE. Ternepb TPy/tHO-
creil HeT. J{71s1 MEHS TO OYeHb BajkHO,
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Cv10: 3HauMT, YTO BB MOXKETE MOMPOCKHTD 3apPaHee 3aIucaTh
BCE BOIIPOCHI MHTEPBBIOEPA U OCTAETCSI TOJIBKO OTBETUTD, KOI7Ia
Oy/ieTe TOTOBBI, TAK?

Cmusen: 1715 3a1IMCH IJIMBHBIX IPOTPaMM BPOJIE 3TOI XOPO-
110 MMETh BOIIPOCHI 3apaHee, YTOOb! HE TPaTUTh BPEMS M MATHUT-
HYIO JIEHTY BILyCTYIO. B HeKoTOpOoM cMBICIIe 3TO0 fjaeT MHE Oosblie
BO3MOXHOCTH /1711 KOHTpoJI:i. Ho Ha caMoM Jiesie st mpeounTan
OTBEYaTh Ha BONPOCH! 6€3 oAroToBKH. Tak s e1aio mocjie ceMu-
HApPOB U TOILYJISIPHBIX JIEKIHIL.

Cv10: Ho, 110 BalInM C10BaM, TAKO# MPOLIECC IAET BaM BO3-
MOKHOCTB KOHTPOJIs, a 5 3Hal0, KaK 3TO BaXXHO /1A Bac. Bara ce-
Mbs1 ¥ JIPY3bsl HHOT/IA HA3BIBAIOT BAC YIPSIMBIM 1 CBOEBOJIbHBIM.
Bbl npu3sHaete cebst BAHOBHBIM B 3THX Ipexax?

Cmuegen: J[1060T0 371PaBOMBICIISIIETO YeI0BEKA HHOTIA Ha-
3bIBAIOT YIPSAMBIM. 51 GBI ckopee Hassai cebst pemyTensHBIM. He
6yab si IOBOJIBHO peLIuTeIbHBIM, MEHsI GBI ceifyac 371ech He GbLIO.

Cuvro: Brl Beerzia 6pumi Takum?

Cmusen: 51 IPOCTO X0y KOHTPOIMPOBATD CBOIO XKU3Hb B TOMH
K€ CTETIEHH, YTO M BCe OCTaIbHble. CIIMIIKOM YaCTO >KU3HBIO MH-
BasIM/a yTpassiior apyrie. Hu onus 310poBbtii yeioBek He pH-
MHPHICST OBI C 3THM.

Cwvro: [laBaiiTe nociiymaeM Bail BTOPOH AMCK.

Cmusen: KoHuepr nsist Buononuenu Bpamca. to 6511 nep-
BBIH JIOITOUTpAIONIMIT IUCK, KOTOPBI 51 Kyt IIponsoniio sTo B
1957 r., xorna 3amicu Ha 33 o6opota B MunyTy B Bpurranmm Tosb-
KO 4TO MosBU/IMCh. Moii oTel cuntas moKynKy IpourpsiBaTes
Ge3paccyaHbIM TPAHKHPCTBOM, HO 51 YOE/IHII €r0, YTO CaM CMOTY
cobpathb IIPOUrpHIBaTE/Ib M3 KYTUIEHHBIX TI0 JieleBKe yacTeit. IToT
AOBOZ 1I0Ka3aJICS eMy, 61aropasyMHOMY HOPKILKPILY, YoemuTe b
HBIM. $I BCTaBHJI BEPTYIIKY U YCUJIHTEJb B KOPIIYC OT CTAPOro
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rpammodoHa Ha 78 o6opoTos. Eciiu 661 OH COXpaHHIIICS, TO ceitiac
npezcTaBsi Gl cOG0H IEHHOCTD.

Korza s1 COOpy/IrJI 3TOT IPOUIPHIBATED, TOHAI00KJIOCH YTO-
TO, YTOOBI KpyTHTh Ha HeM. OMH 1IKOJIGHBIH TOBAPHUIL IIPEI/IO-
sk Konuepr st Buostonyesiu Bpamca, ToToMy ITO HY Y KOT'O H3
MOUX Apy3eii nomxozasmeii 3amick He 6bu10. [IOMHIO, I/IaCTHHKA
CTOMJIAa TPU/LAT IISITh IMHJJIMHIOB — 110 TeM BpeMEHaM GoJbiie
nieHpry, ocobenHo st Mers. C Tex 1op 1eHbI HA 3aIMCH BbIPOC-
JIM, HO B JIEHCTBUTEIHOCTH OHH Cei4ac ropasyio IeLEBJIE.

Korza s BiIepBBI€ YCJIBILIAT 3TY 3aIIMCh B Mara3uHe, MHE €€
3ByYaHHe MOKa3a0Ch CTPAHHBIM ¥ He OYeHb TIOHPABHUJIOCh, HO A
YYBCTBOBAJI, YTO JOJDKEH ee MoxBauTh. O(HAKO C TO/AMH OHA
cTasia 71 MeHst o4eHb MHOTO 3Ha4uTh. MHe 6b1 X0T€e10CH Ipo-
UTpaTh ee MeJITIEHHYIO MePBYIO YacTb.

Covto: OnyH cTaphlii ApYT Ballleil ceMbH CKa3al, 4TO BO Bpe-
MEeHa Balllero ZIeTCTBA OHa Obuia (LIMTHUPYIO) «O4YeHb HHTEJITIeK-
TYaJIbHOM, O4€Hb YMHOM U O4€HD 3KCIeHTPHYHOH», Orys/ibiBa-
SICh B IIPOIILIOE, CYUTAETE JIK BB ITY XapaKTEPUCTHKY BEPHOI1?

Cmusgen: $1 He MOTy CKa3aTh, HACKOJIHKO MOSI CEMbS 6bL1a MH-
TeJI/IeKTyaIbHOI, HO MBI OIIPE/IETIEHHO He CYMTAIM cebs1 BKCIEH-
TpuyHbIMU. OHAKO 1O MEPKaM Cent-QOunbanca Mbl, HABEPHOE,
TAKMMM MOTJIM NoKa3aThesi. Kora Mbl KM TaM, 310 6bLIO BECH-
Ma 61arOYMHHOE MECTO.

Covio: Bamr oTel] 6bUI CIIEIMATHCTOM 110 TpormyeckuM 60-
JIe3HAM?

Cmueen: Moii oTell IIPOBOMI MCCIIEAOBAHUS B 06/1aCTH
TpomiecKoil MeAuIUHbL. OH I0BOJIBHO 4aCTO €3/11J1 B Adpuky
HCTIBITBIBATH HOBHIE TIpenapaThl.

Coio: 3HaumT, 60JIbINee BIMAHKE HA BaC OKa3ajia Ballla MaThb,
a eCJIM TaK, TO KaK BBl OXapaKTepu3yeTe aTo BJISTHHE?
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Cmueen. Her, s1 GH1 ckasal, 9T0 GoJbiiee BMsIHEE OKa3a Ha
MeHst otel. 51 6pan npumep ¢ tero. [Tockonbky oH 6bLT HCCIIENO-
BaTeJIeM, S CYMTAJL, YTO HAYYHBIE HCCIIEIOBAaHKS — 3TO OCHOBHOE
3aHsITHE B3pOCHbIX. EnrHCcTBEHHOE passinuue GbLIO B TOM, YTO
MeHSI He IIPUBJIEKA/M MEIUIIMHA 1 OKOJIOr1S, IIOTOMY YTO OHU He
Ka3aJIiCh MHe TOYHBIMH HayKaMu. X0Tesoch 4ero-to 6oiee GyH-
JIAMEHTAJILHOTO, U sI BBIOpa /1151 cebst PU3KKY.

Cuvio: Bama MaTh cumTaet, 4To y Bac Beerja ObLo, Kak OHa
BBIPA3HJIaCh, «CUJIbHOE YYBCTBO 4yza». «51 Buzena, 94To ero Tsi-
HeT K 3Be3/[aM», — CKa3ajia OHa. Bel moMHuTe 3107

Cmueen: TIoMHIO, KaK-TO TIO3/THO HOYBIO s [IPHEXAJ1 JIOMOM U3
Jlonpona. Toraa B 1ens1X 9KOHOMUY CBET Ha YJIUIAX B IIOJIHOYL
BeIKTIOYATH. W 51 yBHAEn HouHoe Hebo, KaKUM He BUEJ €10 HU-
Korza paspine, — ¢ Mutednbim ITyreM nonepek. Ha moeM HeoGu-
TaeMOM OCTPOBe He OYyZIeT YINYHbIX (DOHApEH, TaK YTO s CMOTY
XOPOLIIO BUZETH 3BE3]IbL.

Cvr0: OueBugHO, BbI GBLIM O2QPEHHBIM PEGEHKOM, BBI 4aCTO
COIEpPHUYAIH B IOMAITHIX UrPax ¢ Bailleil CeCTPOii, HO B IIKOJIE
BBI MOIJIU O49€Hb OTCTaBaTh, M BAC 3TO BOBCE He 3a60TIII0, BEPHO?

Cmusen: Tax 6B1710 B MO#1 IEPBBII TOZ B CEHT-0IGAHCCKOM
mkoste. Ho oyokeH ckasarh, sl yYniicsi B 04€Hb OIAPEHHOM KJlacce
Y Ha 3K3aMEHaXx IIPOSIBJISLI ceOst JIyilie, YeM B IIOBCEHEBHOM pa-
6ote. 51 HEe COMHEBAJICS, YTO MOTY YYUTBCSI O4€Hb XOPOIIO, a OT-
CTaBaJT TOJILKO M3-32 [I0YEPKA ¥ BOOOIIIE K3-32 HEAKKYPATHOCTHL.

Cuvio: 3anuce HoMep Tpu?

Cmusen: Ha nocnexseM kypee B Oxedopze st mpoues poMaH
Onnoca Xakcu «KoHTpanyHKT». B poMaHe OIMCHBAIOTCS TPH-
JiaThIe To/ibl U AeiCTBYET MHOXECTBO IepCcoHaXKeil. bosbinmn-
CTBO M3 HUX BBIMBIILJIEHHBIE, HO OJIHH, 60Jiee YeJIOBEYHBIi, HeCO-
MHEHHO CITHCAH ¢ caMoro XaKcJH. ITOT HepCoHaX yOuBaeT Jimjepa
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Gpuranckux QaumctoB — 0bpa3, HapucoBaHHb ¢ capa OcBasb-
1a Mocsm. IloToM oH coobIaeT mapTHu O CBOEM IOCTYIIKE U
cTaBuT IMacTHHKY co CTpyHHBIM kBapTeToM berxoBena, coy.
132. A B cepequte TpeTheil YaCTH MOAXOIUT Ha CTYK K IBEpH — U
ero yousatot (parmcTh.

Boo6me-To 3T0 HUKYIBIIHBIM poMaH, HO XaKCJIM O4€Hb IIpa-
BUJILHO BRIOpasi My3siKy. Eciit Obl st 3Hau1, 4T0 Ha MOii OCTPOB Ha-
JIBUTAETCST L(yHAMH, s1 OBbI IOCTABIJI TPETHIO YacThb 3TOI0 KBapTeTa.

Cwvio: Bu noexanu B Okcdopz, B FOHuBepertu-Konnenx,
u3yyaTh MareMaThKy ¥ pusuky. TaMm Bbl TPYHINCH Hal CBOUMU
pacdeTaMH B cpenHeM yac B fieHb. Ho, kak s yuTana, BeI € yn0-
BOJILCTBHEM 3aHUMAJIHCh rpebIiek, NI B0 U YCTPaNBaJIi BCSI-
Kuie 3a6aBHEE po3pIrphiii. B yeMm ke 65110 s1e10? [Touemy Bbl He
yTpyxrai cebst paboToii?

Cmueer: Bl KoHel ISITUAECATHX, U GOJIBIIMHCTBO MOJIO-
JIEXKH YTPATUIIO WLTIO3MH HACYET TaK Ha3bIBAEMOro MCTe6 -
MenTa. Kazanoch, 0T 6y/yilero He4ero x/1ath, KpoMe H300U IS
u cepxu306uiHst. KoHcepBaTOpHI TOJIBKO YTO BBIUTPAJIM TPE-
ThU BHIOOPEI IOZPsiA N1 Mo3yHroM «Eme Hukorza He 6BLIO Tak
xopoio». MHe 1 601bITMHCTBY MOUX COBPEMEHHHKOB KU3Hb
Ka3aiach CKyYHOI.

Cwio: Tem He MeHee Bbl YMYZIPSIIMCh 32 HECKOJIBKO YacOB
peIliaTh 3a/a4M, Ha/l KOTOPbIMH BaIllil TOBApHIIH Ge3ycnenHo
oumch Henensimu. Cyzist Mo UX BBICKA3BIBaHHUSIM, OHU MOHNMA-
JIY, 9TO ¥ BAC UCKIIOYUTEIIHHBIH TaJaHT. A Bbl 3HAIK O CBOEM
TajlaHTe, KaK BaM KaXKeTcs?

Cmueen: Kypc ¢pusuxu B Okcdopie B TO BpeMsi ObLT 110
cMelrHoro erkuM. Ero MosxHo ObL1o poiiTH, He Ca1yLias JIeKLHi,
a IIpoCTo nocewias OMH-11Ba cemuHapa B Heztenmo. He tpebosa-
JI0Ch 3aIIOMMHATH MHOTO (haKTOB, a TAK — HECKOJIBKO (hOpMYJL
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Cuvio: Ho B Oxcdoprie — He Tak Ji? — BBl BIIepBbIe 3aMETH-
JIK, YTO BAIM PYKU M HOTH He Bcerza Bac ciaynawTtcs. Kak Bbl
00BICHSLTH 3TO cebe B TO BpeMsi?

Cmusen: CkasaThb IO TIPaBJIe, IEPBOE, YTO 5 3AMETIJI, — HE
MOTY TPeCTH Kak Hy»kHo. [ToToM s ynast ¢ lecTHUIIB B CTY/IeHYe-
ckoM obmexurun. ITocse sToro st momen K Bpayy, HCHyTaBIIKCh
COTPSICeHMSI MO3Ta, HO Bpa4 He HAIIleJI HUYEero CTPAITHOTO M BeJlesl
JIMIIb MeHbIIe IMTh miBa. [locsie BBITYyCKHBIX 9K3aMeHOB B Okc-
dopze s Ha neto noexan B Vpasn. Ilo Bo3BpameHn# s 4yBCTBO-
BaJl ce0s1 04eHb 0CNabeBINNM, HO JIyMaJl, YTO 3TO OT CHUJIBHOTO
JKEJTYI0YHO-KHIeYHOro 3a0051eBaHus1, KOTOPOe TaM IiepeHec.

Cuw0: U Kxorjia sxe BBl BCe-TaKU CZAJHCh, [TPU3HAB, YTO CEPHE3HO
GOJIBHbI, M PEIIM/IN OOPATUTHCS K Bpauy?

Crusen. ¢ 6bu1 Torna B Kembpumie 1 Ha PoxiecTBo noexas
zomoit. 3uma 1962/63 roga 6b11a oueHs xosoxHOH. MaMa yroBo-
puna Mensi cxonuth B CenT-OnbaHce Ha 03epo IOKATaThCs Ha
KOHBKAX, XOTS 51 ¥ 3HAJL, YTO HE BIIOJIHE TOTOB K 3TOMY. S ynazi u
nofHsuUIcs: ¢ 6ompimM TpyioM. Mama noHsina, 4To co MHOH YTO-
TO He TaK, M OTBEJIa MeHsI K HAllleMy ceMeHHOMY Bpady.

Cuvro: TlotoMm Tpu Henesm B 6onbauite. M Bam coobuu ca-
Moe xy/inee?

Cmugen: Ito 6pina 6onbuuiia bapre B JIoH0He, IOTOMY YTO
Tam paboTa Moii otell. S mpoJiexasi 1Be Heziesu Ha 006cIeioBa-
HMH, HO MHE He CKa3aJil, B 4eM JIEJ10, a TOJIBKO COODILMIIN, UTO 3TO
He pacCessHHHIT CKJIepo3 ¥ YTo Moii ciiyyali HetvnudeH. MHe He
CKa3a/M, YTO MEHS 5KJeT, HO 51 JIOTA [bIBAJICSI, YTO JieJIa TIJI0XH, U
paccIIpaIiuBaTh He XOTeIOCh.

Cw10: B KOHIe KOHITOB BaM BCe-TaKH CKa3aJIH, YTO XHUTb
octasioch napy Jer. JlaBaiite, CTuBeH, Ha 3TOM MeCTe CAe/IaeM
nay3y ¥ I0CJIylliaeM Ballly YeTBePTYIO 3aIlHCh.
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Cmusen: <«Banbkupusi», ieficTBre iepBoe. JTo Oblfa Jpyras
JI0JITOMTpaloLiast IJIACTUHKA, rie nooT Messxuop u Jleman. Ilep-
BOHAYAJIBHO, ellle 710 BOIHEI, OHa Oblna 3anmucada Ha 78 o6opoToB,
a IIOTOM, B IIECTU/IECSTHIX, €€ TEPEHeCIH Ha J[0JITOUTPAIOLILY 0.
ITocne Toro kak B 1963-M MHe IOCTaBUM AUarHO3 «HEMPOMO-
TopHoe 3aboneBaHues, st oOpariiicst K Barnepy — OH cooTBeT-
CTBOBaJI MOEMY MpPaYyHOMY, alOKaTMIITHYECKOMY COCTOSTHUIO
nyxa. K Hecyactbio, Moit peyeBoii CHHTE3aTOp He OYEeHD XOPOIIIO
00pa30BaH 1 IPOU3HOCHT «BarHeps, CMATYas NIepBbIi COITIACHBIA.
Mre npuiiocs Habpath «Vargners, To6bI 3By4aJIo IPUMEPHO
TaK, KaK Ha/1o.

Yetpipe onepsl 1ukia «Komplo nubenynras — 3To Beqyaii-
mree TBopenvie Barnepa. B 1964 r. st xomn Ha nux B Baiipeiite, B
Tepmanu, ¢ Moeii cectpoit @uinnmoit. B o Bpems s snan «Komb-
10> IUIOX0, 1 « BanmbKkupusi», BTopas oliepa TeTPaIOruy, IPOU3BeJia
Ha MeHs OrpOMHOE BrieyarsieHve. 1o Opua nocranoska Bomsg-
ranra Bartepa, u Ha ClieHe apiIa IOYTH KpoMelHas ThMa, ITO
ucTopus JIIo0BY AABYX OJIM3HEN0B, 3UTMYH/Ia 1 SUTJIMH/IbI, pasJIy-
yeHHbIX B leTcTBe. OHYN BCTPETUIINCH CHOBA, KOI/[a 3UTMYH/L Ha-
e ybexume B joMe XyHANHTa, My>ka SUTTIMH/b 1 Bpara 3ur-
MyH/a. 51 BHIGpas OTPHIBOK € PACCKa30M 3ULTMHIBI O €€ BBIHYX-
JieHHol cBapde ¢ XyHauurom. B pasrap Top:ecTB B 3371 BXOJMT
Kakoii-1o crapuk. OpkecTp urpaer Temy Baybxaiibl, oy U3 ca-
MBIX BeJuaBbix B «Koselies, motoMy yto 910 BotaH, nipeasoy-
TeJIb 60roB, oter] 3urMyHa 1 3urmuHbL OH BOH32€T MeY B CTBOJI
zepesa. Meu npejiHasHavaetcst 3urMyHay. B koHie akra 3urmyn
XBaTaeT Mey, ¥ OHU C BO3/IIO0JIEHHO CKPHIBAIOTCS] B JIECy.

Cwvio: Korna yutaewis o Bac, CTuBeH, HAaUMHaeT Ka3aThCs,
YTO CMEPTHBI MPUTOBOP, OCTABJISIBIINI BaM BCEro Mapy JieT
XU3HHU, Tpo0y I Bac, eCIM XOTUTE — 3aCTaBUII, COCPE/IOTO-
YUTHCS Ha XKHU3HI.
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Cmueen: Ero nepsbiM ciencTBreM Obina sienpeccusi. Kasza-
JIOCh, MO€ COCTOsiHHe ObIcTPO yxyamaercs. Kazamocs, HeT HU-
KaKOro CMbICJIa YTO-TO JeJIaTh, paboTaTh HaJl AUCCepTaLyeii, T10-
CKOJIbKY si He 3HaJI, IPOXKMBY JIM IOCTATOYHO JIJIs TOTO, YTOOHI 3a-
KOHYMTH ee. Ho moToM iena cTaiu BHINPaBsiThcsA. PazBuTHe
60J1e3HH 3aMEJIIMIIOCH, U 5 Ha4aJl IIPOJIBUTAThCs B paboTe, B 4acT-
HOCTH B CBO€M AOKAa3aTEIhCTBE TOTO, YTO BeeneHHas oMXKHa
Obu1a HayaThes ¢ Bosbinoro Baphisa.

Cuv0: BBl iaxke cKa3aii B OTHOM UHTEPBEIO, YTO TeTeph OIy-
maeTe cebsi 6omee CYACTIAUBBIM YEJTOBEKOM, YeM 210 OOJIe3HH.

Cmueen: Teneps si olipeniesieHHO cyacT/vBee. PaHblire XK13HD
Ka3asiach MHe cKy4Hoi. Ho nepcriekTiBa yMepeTh paHo 3aCTaBH-
Jia MEHSI IIOHSITB, YTO JKM3Hb CTOUT TOFO, YTOOBI 3a HEe JIEPIKATHCL.
Tax MHOro MOXHO czieJiaTh, KaXK/Iblil MOXET cesIaTh TaKk MHOro!
Y MeHs feiicTBUTENIBHO €CTh OINYIIEHHE, YTO, HECMOTPsi Ha CBOE
COCTOSIHUE, 51 BHEC 3HAYNTEIbHBIM BKJIA/| B MO3HAHUS YeJI0BeYe-
crBa. KoHeuHo, MHe oyeHb Be3J10, HO JI000I MOXeT 4ero-To Jo-
CTU4b, €CJIN TIPUJIOKUT JIOCTATOYHO YCUWIHIA.

Cuvi0: MoxeTe Bbl CKa3aTb, YTO He JIOCTUTIU Obl BCEro 3T0~
ro, ecinu Obl He Bamta OoJe3Hb, — WU 9TO ObLIIO OBl CIMIIKOM
IPOCTO?

Cmusen: Her, He [yMaro, 4T0 Takoe 3a00/1€BaHIie MOKET CTaTh
IUISL KOTO-TO TipenMyinectsoM. Ho Juist MeHst OHO CTajio MeHbLIeH
Genoil, yeM JIIS IPYTHX, TAaK KaK HE IIOMEIIATIO IEJIaTh TO, YTO 5
XOTeJL. A XOTeJ si IIONBITaThCS MOHATD, KaK yeTpoeHa BeenenHast.

Cuvio: Bammm BIOXHOBUTEJIEM B TOT NMEPUO/I, KOTTIA BBI ITHITA-
JIMCh YXKHTBCS CO CBOUM 3a00JIEBAHKEM, CTAJIa MOJIOJAS XKEHIIMHA
1o nMenu JIxxeiin Yaii, ¢ KOTOpOil Bbl NO3HAKOMMJIKCH Ha Beye-
purke. Bol nomo6uny Apyr Apyra U noxenuauch. Kak 61 Bl
OLIEHIJIH, KaKOl yacThio Balllero ycnexa obssansl Jxeiin?
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Cmusen: Bes Hee si 651 He CIpaBUICs, 3TO HeCOMHEHHO. Ilo-
MOJIBKA ¢ JIsKeHH BBITAIIM/IA MEHST 13 TPSICUHBI YHBIHUA. A pa3 HaM
IPE/CTOSATIO NOKEHNUTHCS, MHE HyXHO OBLIO IIOTY4UTh paboTy U
3aKOHYMTB AMCCepTAnMIO. $1 Hayasl ycepAiHO TPYAUTHCSL, 1 MHE 9TO
NOHpaBUJIOCH, Moe cocTosTHIe YXYAUanoch, u JIxeiH cama yxa-
>kuBasia 32 MHOIL. Ha ToM 3Tane HUKTO He Tpeziarai HaM IIOMOILH,
a MBI He MOIIU ceOe MO3BOJIMT ITATUTH 32 YXOII.

Cot0: U1 BMecTe BBl GPOCHITM BBI30B BpayaM — U He TOJIBKO
TeM (haKTOM, YTO MPOJIOTLKAH KUTh, HO U T€M, YTO y Bac Obum
aetu. B 1967 r. nosisuncs Pobeprt, B 1970-m — JliocH, a B
1979-m — Tumotu. Hackopko 6bi HOTpsiCeHb Bpayul?

Cmueen: DakTiyecku, Bpay, IOCTaBUBIINI MHE I1arHO3,
yMbUT pyKd. OH 4yBCTBOBAJ, YTO HUYEro HE MOXKET MO/€/1aTh.
TToce HOCTAHOBKH NIEPBOHAYANBHOTO AMATHO32 51 €70 GoJiblle He
suzes. Ha caMoM /ieie MOMIM BpayoM CTaJl MOl OTell, ¥ 3a COBETa-
Mu 51 obpamasics x Hemy. ITo ero cnoBam, He GBLIO HUKAKHX CBH-
ZIETEJILCTB TOTO, YTO GoJIe3HD EPEAETCsI 110 HacIencTBy. Jlxeiin
y/IaBAJIOCh YX)KUBATh 32 MHOM U /IByM: /ieTbMH. TOJIBKO Korzia
B 1974 r. MBI yexanu B KanudopHuio, Ham nmoHazobuaacs mno-
MOIIb CO CTOPOHBI, CHAYasa 3TO OBLJ CTY/IeHT, *KUBLIMI BMECTe
C HaMH, 2 MOTOM CHJIEJIKH.

Cwvto: Ho BoI ¢ [Ixeiin paccTanuce.

Cmueen:. Tlociie TpaxeoTOMHH MHE KPYIJIOCYTOYHO HyKHA
Ob11a cuenKa, 10 BHOCKIIO Bee GGMIBIIYIO HATIPSKEHHOCTD B Halll
6pak. B KoHIie KOHIIOB 51 epeexal B HOBYIO KBapTupy B KemOpui-
se. Terneps MBI JKVIBeM pa3/leJIbHO.

Cwio: JlaBaiiTe elite mocyiyuiaeM My3HIKY.

Cmuseen: <«butnzs, «Please, Please Me». IToce Moux yeThI-
PEX JIOBOJIBHO CEPHE3HBIX My3bIKaJIBHBIX IIPUBA3AaHHOCTEH XO0-
TesIOCH OBl HEMHOXKKO Pa3BesiThCsi. JI71s1 MeHsi U MHOTHX JIPYTHX
«BUTN3» CTaMM J0IrOXIAHHBIM IJIOTKOM CBEKEro BO3/yXa Cpeau
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3aTXJIOH M He3/10POBOM ION-MY3bIKU. BOCKpecHBEIMI BeuepaMu
51 9aCTO CIIyInas nepBylo ABauatky no «Pamyo ,JI1okceMOyprés.

Cuvio: HecMoTpst Ha Bce cBasBIIHECs Ha Bac novectu, CTu-
BeH XOKUHT, — a 51 IOJIXKHA HAalIOMHUTB, 4TO B JIykacoBckuit
npodeccop MateMatiku B KeMOpumxe, KOrma-To 9To MECTO 3a-
nuMmai Mcaax Hpi0TOH, — BBl pennuiy HamucaTh MOMyJIsSPpHYIO
KHUTY 0 Baueii pabore. Ilosnaraio, npiynHa BecbMa pocTast —
BBI HY>KJaJIMCh B IEHBrax.

Cmusen: XoTs i ¥ AyMaJl, YTO MOT GBI OJTYYUTH CKPOMHYIO
CYMMY 32 IOIJISIPHY10 KHIKKY, IJIaBHAsl NPUYMHA HAMCAHMS
«KpaTkoli ncTOpUM BpeMeHH» 3aK/II0Yalachk B TOM, YTO MHE Hpa-
BIJIACh 3Ta paboTa. 5 6bLI 11071 BlIEYaT/IeHHEM OTKPBITHIA, CJie-
JIAHHBIX 32 [IOCJIe/IHIIE IBA/IATD [IATH JIeT, U XOTeJ pacCKa3aTh O
HUX JIOAAM. S1 M He TIpeAnonara, 4To NOMyYuTCsl TaK 3/I0POBO.

Cwvio: B camom siene, ona nobusa Bce pexop/ibl U nomnasa
B Knury pexopzios ['MHHecca kax KHITa, JI0JbIIE BCEX MPOJiep-
JKABINASICS B CIUCKe GECTCENTIEPOB, U IEPKUTCA B ITOM CIIHCKE 10
cux nop. lloxoxe, HUKTO He 3HaeT, CKOJIBKO 9K3EMILISIPOB yiKe
IPOAAHO BO BCEM MUPE, HO SIBHO OOJIBIIE 1€CATH MUJLIHOHOB.
JIto/i1 ee NOKyMaloT, HO BONIPOC B TOM, UMTAIOT JI OHU e€e?

Cmusen: $1 3na10, yro Bepnapy JleBun jjouren s fio Ba-
ALATh AEBATOU CTpaHUIIBI, HO MHe TaK)Ke H3BeCTHO, YTO OYE€Hb
MHOTHe [TPoYJi Jiajiplre. Bo BceM Mupe Jo/iu MOIXONAT KO MHE,
4yTOOBI CKA3aTh, KAK UM MOHPABUJIACh MOsi KHUTa. Bo3MOXHO, He
BCE OCITIJIH €€ /IO KOHIIa, MHOTHE MOHSIJTH He BCe TPOYNTAHHOE,
HO YJIOBUJI MBICJIb, YTO MBI KMBEM BO Beenennoti, ynpasiseMoil
Ppa3syMHBIMU 3aKOHAMHU, KOTOPBIE MOAKEM OTKPHITh H TIOHSITh.

Coio: VIMeHHO BalIi YEpHBIE JBIPhI 3aXBATUIM BOOOpaKeH1e
o01IecTBa 1 OXKUBUJIMA MHTEPEC K KocMosorun. Bei korzia-uubyin
CMOTpEJI BCE 3TU «3BE3/IHbIE My TH», [JI€ «CMEJIO CTYIAIoT TY/Ia,
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KyZa HY O/IH YeJIOBEK He CTYIAN JIOHBIHe> U T. 1.7 A ec/i cMo-
TPEJIH, TO KaK BaM OHM IOHPaBUJIMCE?

Cmuegen: TlogpocTKOM $i YUTas MHOTO Hay4dHO# ¢haHTacTU-
ku. Ho Teneps nayynasi (paHTaCTHKa B OCHOBHOM KaXXeTCsi MHe
HECKOJIbKO IOBEPXHOCTHOM. Tak Jierko HanmucaTh O runepIipo-
CTpPaAHCTBE, NEPEMENIAIONIEM WIH IIPOBOJIAIIEM JIIOJIel, €CTIH BaM
He MPUXOIUTCS BKJIIOYATH €ro B TApMOHMYHYI0 KapTiHY Mupa. Ha-
CTosII[As1 HAYKa TOpa3zio 6oJiee YBIEKATEIbH, IOTOMY YTO OHA pe-
anpHa. DaHTacThl HUKOI/IA ¥ He NPETOIaraiy HAIMYS YePHBIX
ZIBIP, TIOKa 00 9ToM He 3a1yManucs yueHble. Ho Tereps y Hac ectb
HaJIe>KHbIE CBHIETE/ICTBA CYLIIECTBOBAHHS YEPHBIX JIBI.

Covto: U1 uTo pon30iizieT, eC/Ii yroulllb B YePHYIO ABIPY?

Cmusen: JIo6oit ynTaTe b HayuHOU (paHTACTVIKH 3HAET,
YTO CJIYYaETCsl, €CJIU YIO/IMUIb B YEPHYIO AbIpY. BBl npespatu-
Tech B criareTTH. Ho YTO HHTEpecHee, YepHbIe JIBIPBL HE COBEP-
1IeHHO YyepHble. OHM TIOCTOSIHHO UCIYCKAIOT YaCcTUIBL U B3Iy~
yeHHe. ITO 3aCTaBJISIET X MOCTENEHHO UCNAPSTHCS, HO YTO B
pe3yJbTaTe MPOMCXOAMUT C YEPHOIi JILIPOIi M €€ CO/IePXKUMBIM,
TaK M HEM3BECTHO. ITO yBJIEKaTeJbHASA 001aCTh HCCIIeIOBAHIH,
HO Hay4YHble (DAHTACTHI ellle He yXBAaTUJIUCh 32 Hee.

Cuvio: Wl 310 YHIOMSAHYTOE BaMH U3JTyUeHHe, KOHEYHO JKe, Ha-
3BaJTH U3JIyYyeHreM XOKUHIa. YepHble IbIPbi OTKPBITHL HE BAMH,
XOTsI BBl IPOABHHYJIU 3HaHHE O HUX, /I0OKa3aB, YTO OHU He CO-
BceM yepHble. O/IHAKO 3TO OTKPHITHE 3aCTABUJIO BAaC OCHOBA-
TeJILHO 33/[yMaThCsi 0 NPouCXoXaeHun BeeenHoil, He Tak jin?

Cmusen: Cokatue 3Be3/1bi M 00pa3oBaHUe YEPHOI JIBIPHI BO
MHOTMX OTHOHIEHUSIX HATIOMUHAeT pacliuMpenyie BeeseHHoM, 1My-
IEHHOE BCIISITh. 3BE3/IBI CXKUMAIOTCS], TIEPEXO/I U3 COCTOSHUSA €
JIOBOJILHO HU3KO¥ IJIOTHOCTHIO B COCTOSIHIE C OYeHB BBICOKOi1
IJIOTHOCTHIO, a BeeneHnnas pacimpsiercs, nepexozisd U3 COCTOSTHUS
C OY€HD BBICOKOM TIOTHOCTBIO K COCTOSTHHIO C MEHBIIIEl TIOTHO-
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cThi0. TYT ecTh BaskHO€ pa3inyue: Mbl HAXO/IMMCSI BHE YepHOil
JBIpEL, HO BHYyTpH Beenernoil. OziHako U Ta U Ipyrasi XapakTepu3sy-
0TCS TEIJIOBBIM H3JTyYEeHHEM.

Cvt0: Bil roBopute, 6y/ITO TaKk 1 HEU3BECTHO, UTO K€ B KOH-
1€ KOHIIOB IPOUCXOMUT € YepHO¥ /IBIpoii U ee coziepkumMbiM. Ho
si [iyMaJia, 9To GBI HU TIPOMCXOJIAIIO, TEOPETUYECKU B KOHIIE KOH-
LIOB BCe MICYe3HyBIIIee B YePHOM /IbIPe, B TOM YKCJIe Y aCTPOHABT,
BEpHETCs B BUJIEe N3TyYeHNsT X OKHUHIA.

Cmueen: IHeprusi MacChl aCTPOHABTA BEPHETCsI B BUJIE U3-
JiydeHMsi yepHoii abIpbl. Ho caM acTpoHaBT Uin /jacke YaCTULIE,
U3 KOTOPBIX OH COCTOS1JI, HE BEPHYTCA. Tak 4To BONpoc B TOM, YTO
¢ HUMM Tipou3oiieT. OHU YHUYTOXATCA WM EPeiIyT B IPYTYIO
BcesleHHY10? BoT 310 MHE 1 He Tepniurest y3Hath. Ho cam st npbi-
raTh B YEPHYIO BIPY He TUIAHUPYIO.

Cuvio: CTuBeH, BB B CBoeii paboTe pyKOBOJICTBYETECh HHTYH-
nueii? To ecTs npuxoyTe K TEOPUHU, KOTOPasi BAM HPaBUTCSI
U IIpMBJeKaeT Bac, a IOTOM ITBHITaeTech JI0Ka3aTh ee? Mmu kax
YY4€HOMY BaM BCeT/la IPUXOANTCS MPOKJIAABIBATH JIOTHYECKHil
NyTH K 32KJII0YEHUIO, ¥ BB He IHITaeTeCh 3apaHee yrafaTs pe-
3yJIBTAT?

Cmugen: 51 B 04eHDb GOMBLION CTENEHN 110J1Aral0Ch HA MHTYH-
1HUI0. $1 MBITAIOCH yTaaTh pe3yJIsTaT, HO IOTOM NPUXOJIUTCS €ro
nokasbipath. Ha laHHOM Tare si JIOBOJIBHO YaCTO OOHAPYKHUBAIO,
YTO MOH JIOTAIKU HE COOTBETCTBYIOT UCTUHE, UM, KAK B JAHHOM
cay4ae, 0OHAPY/KUBAIO HEYTO TAKOE, O YeM HUKOIZIA HE JiyMaJl.
Tak, cTapasics JOKa3aTh HEYTO APYTOe, 51 MPUILIEJI K BBIBOLY, YTO
YepHBIE JABIPHI HE COBCEM YEPHEIE.

Covio: Eine o my3ssike.
Cmusen: OpHuM 13 MOUX JTIOOMMBIX KOMIIO3UTOPOB BCET/IA
6611 Monapt. OH Hanucasn HeBeposiTHO MHOro. B aToM rozty Ha
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MOM NATUIECATHIN JIEHH POXK/I€HUS MHE NIOJAPUJIN IIOJIHOE CO-
Gpanue ero countenuii Ha CD — 6onee BYyXCOT YaCOB My3bIKIL
$1 Bce ellje NPOKJIABIBAIO Ty Th Yepe3 HUX. OIMH 13 BeInyaiinmx
niezieBpoB — ero PexkBuem. MoiapT ymep, He 3aBeplINB €ro, 1
PexBueM jonucaiy ero y9eHUKH [0 OCTaBJIeHHbIM MolapTom
(dparmenTam. IlepBast yacTh, KOTOPYIO MBI COOMpaEMCsi IPOCITy-
1IaTh, — €/IMHCTBEHHAS1, IOJTHOCTHIO HAMMCAHHAsS Y IIPOOPKECT-
poBaHHast caMUM MoLapToM.

Coto: OueHb ynpoiiiasi Ballly TEOPUIO (Ha€eloCh, BbI MPOCTUTE
Mens 3a 370, CTHBEH ), MOKHO CKa3aTh, YTO PaHbllle Bbl BEPIIH,
HACKOJIBKO si IOHMMAIO, B CyI[eCTBOBaHK€ MOMEHTa COTBOPEHUS
MIIpa, B TaK HasbBaeMblii Bosbiioit Bapbis, HO Gosiblie He BepuTe.
Bl cunTaeTe, 4To He GBLIO Havasa v He Oy/ieT KOHILa, 4To Beesen-
Has camoziocTaTouna. O3HaYaeT i 910, YTO He GbLI0 HUKAKOIO aKTa
TBOPEHMA U, CJIENOBATETHHO, /15 Bora He ocTaercs mecra?

Cmuser: ]1a, BbI CJIMIITKOM YIIPOCTYN. S1 no-TIpexHeMy BepIo,
yro BeesieHHas MMeeT Hayaslo B peaslbHOM BpemeHH — bombinoi
Bspois. Ho ecTs ipyroii BU BpeMEeHH — MHUMOE BpeMsl, HAllpaB-
JIEHHO€E TEPIIEH/IMKYJIISIPHO K pealbHOMY, H BO MHMOM BpEMEHN
BcenenHast He IMeeT HU Havasla, HY KOHIA. JTO O3HAYAET, YTO OHA
MOIJIa BOSHUKHYTb 110 3akonam (pusikn. KTo-To MoxeT ckasaTts,
yto Bor senen Beenennoii iBUrarbcst HEKMM IPOU3BOJIBHBIM 06-
Pa3oM, HEAOCTYIHBIM HalieMy nonuManuio. Ho sTo cBuzierens-
CTBYET He 0 ToM, yTo Bor ects min Ero wer, a s o ToM, 410
y Hero ne 61710 BHIOGOpA.

Cuvi0: Ho eciin Bora net, kak e Bbl 00bsICHUTE SIBJIEHU, Jie-
Kallue 32 nmpefiesiaMi HayKu, — Jiio60Bb M BEPY, TO, YTO JIIOIM
HOCHJIM ¥ HOCSIT B [Iylli€e, — /i3 ¥ Ballle COOCTBEHHOE B/IOXHOBEHVE
TOXKE?

Crmusen: J11000Bb, Bepa 11 MOpaJib — BCE 9TO U3 IPYTOil 001a-
cTH. Bol He MoXeTe BHIBECTH YeJiIoBeYeCKre NOCTyNKY 13 (u-
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3M4eCKNX 3aKOHOB. HO MOXXHO HaJiesiTbCst, YTO JIOTUYECKHE 3a-
KJIIOYeH Vs, KOTOPhIe /lelaloT (pH3HMKa U MaTeMaTHKa, IPUBEAYT
YeJIOBEKA K HDABCTBEHHOMY ITOBE/IEHUIO.

Cwvio: Tlo-MoeMy, MHOTHE CYMTAIOT, YTO Bbl (PAKTHYECKH 00-
xoqutech 6e3 Bora. Tak B oTpHIiaeTe 3T0?

Cmugen: Mou Tpyibl HOKA3aJIM TOJBLKO, YTO He HYKHO Io-
BOPUTS, Gy/ITO Iy Th Bo3HMKHOBeHMs Beenennoii Guut ripesionpe-
nenen myHbIM KannpusoM bora. Ho Bonpoc octaercs: nouemy
OHa MOTPY/IIIACh BO3HUKHYTH? EcM xoTHTE, OTBETOM Ha 3TOT
BOIPOC MOXeT OBITh BMelIaTe bcTBO bora.

Cvio0: JlaBaiiTe moCTaBUM 3aMICH HOMED CEMb.

Crmuger. $1 ouenn mobmo onepy. CHayasa si OyMaJl, He Bbl-
6paTh 1M UCKIIOYMTETHHO IMCKH ¢ onepam#, ot ['mioka, Mouapra
u Barnepa 0 Bepau u [lyyaunu. Ho noz koHen octaHOBMIICS
BCETO Ha JBYX. B nepsyio ouepesb 910 f0KeH ObiTh Bartep,
a BTOPbIM si B KOHIle KOHII0B BeiGpan ITyuyuunu. «Typannots>
HaMHOTO MPEeBOCXOMT BCE OCTAJILHEIE €70 OIEPbl, U OIISITh XK€, OH
yMep, He 3aKOH4YMB ee. BRIGpaHHBII MHOIO OTPBIBOK — PaccKa3s
Typanzaot o ToM, kak B /[peBHeM KuTae mpuHueccy noxXuTuian
1l yBe3JIM MOHTOMEL B orMecTKy 3a a0 Typangor cobupaercsi
3a/1aTh MOKJIOHHUKAM, IPOCSIIUM €€ PYKH, TPH BOIIPOCa, a eCliu
Te He CMOFYT OTBETUTD, MX K/IeT Ka3Hb.

Cwvio: Uto ans Bac 3HaunT PoxaectBo?

Cmusen: OHO HeMHOTIO HalIOMUHAET AMEPUKAHCKUI J[eHb
Gnaroziapenusi, Korjia IPUHSATO OBITE ¢ ceMbell ¥ GIaroIapyTh 32
NpouIe/lInii Toj1. ITO TaKKe NOBOJ 3ar/IIHYTh B IPALYIIUil Tofl,
CHMBOJIOM KOTOPOTO U SIBJISIETCS! pOXK/IeHre MaJieHIa B sICIIAX.

Covi0: A ¢ MaTepHAIMCTUYECKOI TOYKH 3PEHNUS, KAKUX Obl
NOIAPKOB BBl nonpocwin? Vi Teneps BBl TaKoi COCTOSATEND-
HBI YeJIOBEK, YTO Y BaC BCE €CTh?
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Cmusen: $1 npeanounTaio cropnpusbl. Ecim npocuis yero-
TO OTIpe/IeIEHHOTO, TO JIULIAeNID IApUTeis CBOGO/IbI M BO3MOXK-
HOCTH BOCIIOJIb30BaThCsi cBOMM BooGpasxenuem. Ho si Huyero
He MMeIO MPOTUB, €C/IM CTaHeT H3BECTHO, YTO 0003210 UI0KO-
JaziHbie Tpoden.

Cwio: Tloka yro, CTrBeH, BB IIPOXKWIY Ha TPU/IATD JIeT [1071b-
1Ire, YeM BaM MPE/ICKA3HIBATL. Y Bac €CTh JIETH, XOTs U TOBOPHUIIY,
YTO MX y Bac HUKOI/Ia He Oy/ieT; BBl Hanucaau 6ecTceiep, BB
nepeBepHyJIH MPeJICTaBJIeH!Us1 O IPOCTPAHCTBE ¥ BPEMEHU. Yro
eliie Bbl IIJIaHUPYETE c/ieJlaTh 10 TOro, KaK NMOKNHeTe 3Ty IlIa-
HeTy?

Cmuegen: Bce 5T 0Ka3a10ch BO3MOXHBIM JIMIITL G1arofapsi
Be3eHHIO; MHE ITOCYACTIHBIIOCH NOJIYYHTEH OIPOMHYIO TIOMOIIh.
A paz ToMy, YTO MHE yKe Y/Ia/I0Ch, HO XOTel OBl cz1e/1aTh TOPA3ZIo
6Gobiire, nipexzie yeM yiiny. He Gyiry roBoputsb 0 cBOeit JIMYHOI
JU3HH, a B HayKe 5 XOTeJl 6bl y3HaTh, Kak 00Be/IHHATD TPABUTA-
1110 ¢ KBAHTOBOI MEXaHUKOM M IPYTUMH NPUPOJIHBIMY CHJIAMH.
B 4aCTHOCTH, 51 XO4Y Y3HATh, YTO POUCXOMUT C YepHOH JIbIPOH,
KOT7[a OHa UCTIapsieTC.

Cwio: Y1 Teneps noCIIe/IHSS 3aITHCh.

Cmuger: BaM npuercst NpOU3HECTH ee Ha3BaHNe 32 MEHSL.
Moit peueBoii cHHTe3aTOp — aMepHKaHel] ¥ BO (PpaHIly3CKOM HU
6ym-6ym. Ota 3amich — nechst Dt ITnad «Je ne regrette riens™.
Kax pas, 4T00BI OABECTH UTOT MOel KU3HH.

Cuvio: A Tenepb, CTHBEH, €y OB BBl MOTJIM B3SITh M3 9TUX
BOCHMH 3arTiceit JIMIIb OffHy, Kakast ObI 5TO OKa3anach?

Crueen: JTomxuo 61T, Pexsuem Monapta. 51 Mor 651 CI1y-
WIATh €T0, IOKa He cAxyT GaTapeiikn B MOeM ILIeepe.

* <51 Hu 0 yeM He xaseio> (Ppanu.).

BBEJAEHUE 147

Cvio: A xuura? Pazymeercsi, cob6panue counnenuii 1llexc-
nvpa u Bubsmsi x1yT Bac.

Cmusen: Jlymaio, s B3sin 661 «Mumnimapys» Jlxopmx Imm-
ot. Kaxercs, k1o-To — Bo3MoxHO, Buppxunus Byng — ckasarn,
YTO TO KHHUTA Jiisi B3pocabix. He yBepeH, 4To si OCTATOYHO
B3POCJIBIH, HO B3sJ1 OBl €€ 151 TPOGBL

Cuio: A npenMeT pocKOUTH?
Cmueen: $ mompoury onburoii 3anac xpem-6piosne. s
MeEHSI 9TO OJIMLIETBOPEHUE POCKOIIN.

Coi0: 3HauUT, He MIOKOJIAHEIE TPIO(esIn — BMECTO HUX CO-
JMAHBIH 3anac kpeM-Opione. Jloktop CTiBen XOKHUHT, GosIbIIIOE
BaM cnacu6o 3a BO3MOXXHOCTH MPOCTYIIATH BAIIH JIUCKH HEOOU-
TaeMOro OCTPOBa M cyacTiuBoro Bam PoxaecTsal

Cmusen: Crnacubo, uro BeiOpaau Mensi. JKenaio Bam BceM
cyacTmBoro Poxaectsa ¢ Moero HeoOuTaeMoro ocTposa. Jlep-
XKy MapH, y MeHsi 1I0ro/ia JIyYllle, YeM Y Bac.
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NYTEBOBUTENL MO NPOCTPAHCTBY Y BPEMEHU

3Ta KHUra — He3a6bIBAEMOE NyTELLECTBME YBpe3 MPOCTOPh KOCMOCA, A0 CaMOro Kpas Hailei
Bcenewnoit. Oxono 200 useTHbIX POTOCHUMKOB, CONPOBOX/1aEMbIX yBTIEKaTENbHbIM KOMMEHTAPHUEM
aBTOPA, NOKA3bIBAIOT GIMKHMA KOCMOC TakKUM, KaKuM ero yBUfena uenas quioTunus CryTHUKOB
1 MEXTANaKTU4eCKNX 30HA0B: «Kaccuru», «[un cneitc-1», «anuneo», «Marennaw», «MapuHepbl»,
«Mapc rno6an cepeedep», «NEAR-Llymeitkep», «Ctappact», SOHO, TRACE, «Bukuniu»
1 «Bosmxepei». HabntopeHus 6onee yaaneHHbix 06NacTeit rnonyyenbl ¢ NOMOLLLI0 COBPEMEHHBIX
KOCMU4ECKMX TENeCKONoB «Xab6n», «Hangpa» u «Crutiep».

Wrak, Mbi OTNPaBNAEMCA B CaMOe YAWBUTENbHOE B Baileid usHW nytewectsue. lepeg Hamu
oTkpoeTtcs 6eafHa, fo 130 MUNNUapHeB TPUNNMOHOB KUMOMETPOB BUAMMOFC KOCMOCA, — NNaHeThl,
3BE3fIbl, TYMAHHOCTH, GEnble KapMuKK1, CBEPXHOBBIE, YPHBIE AbIPbI U APyTUe obutateny Beenexnon.
JiBurasck Co CKOPOCTLIO CBETA, Mbl Pa3oM repetuariem 385 TbiCAY KUNOMETPOB, OTAeNftoLMe Hac
o7 JlyHbl, B C4MTaHHbIE MUHYTbI NIPecfioneeM paccTosHue fo Mepkypus, Benepsl, Mapca u Conuua,
ayTo6bl A06paThea f10 kpas ConHeyHoi CUCTEMbI, HAM NOHaA06MTCH BCEFO MMLLIL HECKONbKO 42C0B.

B 1988 ropgy Bbilina B cBeT KHWra «KpaTkas MCTOpUSi BpPeMEHU».
Ee aBTOp, 3HamMeHUTLIN GpUTaHCKMA acTpodnank CTveeH XOKWHF, cae-
JIaBLWINIA PSA} BEXXHBIX U lapafoKcanbHbiX OTKPBITUIA B TEOPUM YepHBIX
AbIp, 3ajas1cs Uenbio NPUoBLLUMTE HEMOCBALLEHHBIX K CAMBbIM BOJHY-
owmM TaviHam BeenenHoil. Kuvra Mena HeGbiBaneiin ycnex. bonee
ASITW NIET OHa OCcTaBanachk B chivicke 6ecTcennepos NIOHAOHCKON «CaH-
AV TaiMe» . XOKMHI Rofy4ar MHOXECTBO NVCEM Co BCeX KOHUOB CBe-
Ta. Huratenn Hagesnuch yBUAETHL HOBYIO BEPCUMIO KHUIV, elle Gonee
AOCTYNHYIO U 3aHUMATESNBHYIO.

W BoT nosiBunackt «KpaTuyanian uctopvsi BpeMeHn». CtveeH XOKUHI
paboran Haf Heit BMecTe c JleoHapfiom MnofivHoBLIM, CReyuVancToM
Mo TEopUW CTPYH, aBTOPOM psifia Hay4HO-NOMNYASPHBIX KHUI U cueHa-
pMCTOM Hay4Ho-thaHTacTU4eckoro cepmana «3Be3fHblVi NyTb: HOBOE
nokonexve», B UeHTpe BHMMAHWS ABTOPOB — OCHOBORONaraiowme
npo6nemebl Haykn M mnocodmm. Kak Bo3tnkna BceneHHas v kypa
oHa ABuXeTcA? Kakue cunbl nexat B OCHoBe ee pa3BuTHA? KakoBa
npupoAa NpocTpaHCTBa U BpeMeHW? Kak Hayka fobbina 3HaHWs O HUX
M HACKOJbKO 3TW 3HaHUs AocToBepHbl? ECTb N HageXxga co3gartb eau-
HYI0 TeopMio Beero cyLyero? Mo4vemMy Hall MUP TakoB, KAKWM Mbl €ro
Ha6nioaaemM? Y 6biTb MOXET, CaMbI MHTEPECHbBIA BORPOC, KOTOPBLIM
3ajaeancs elle Ansbepr SMHwWTerH: obnagan nv ceobofion INocnofib
Bor, korga co3gasan BeceneHhyio?
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TLEA T CKAY PAZYM

. CRUPTO hivHeesON MUPE 1 IHDE Uie

OpurmHaneHele v BrisbiBaiowwme maen Popxepa MNenpoysa oTHocK-
TenbHO hmandeckmnx sieneHuit BcenenHoi, mypa KBaHTOBON MeXa-
HUKM M (DM3UKU MBILAEHWUA CTUMYNMpPOBany NpOAOMKUTENbHLIe
OUCKYCCUUN BeflyLLIVX MMPOBBIX YHEHLIX, B XO[ie KOTOPbIX BbICKA3bi-
BaJMCbh NPOTUBOpPEYMBLIE MHEHURA. B KHMre aBTop cymMupyet
1 0606waeT pasnvyHble TOYKU 3PEHUS B CROXHBIX cdhepax HayKu.
OH paet MacTtepckue 06061ileHns ans Tex obnacrei (hUsmkm,
B KOTOpPLIX CyLLECTBYeT elie MHOXEeCTBO HepeLlieHHbIX fpotnem.
B kayecTeBe ONMNOHEHTOB aBTOPY BLICTYNAIOT TPU BbIAAIOWMXCS cre-
umanucTa pasHbix obnacrei Hayku — Abnep LLuMoHn u HaHcn
Kaprpa#it, npeacraensiowme unocodckoe HarnpaeneHue ecre-
CTBEHHbIX HayK, U CTMBEH XOKWHI, N3BECTHbIV (hU3MK-TEOPeTUK
v crieyuanuct B o6nactu kocMonormu. B 3akniodenme Pogxep Men-
pOy3 OTBe4aeT Ha MX NPOBOKALMOHHBLIV KPUTULIMEM.

o —oc 16— 0 cnos

Mol etije MHOroro He 3HaeM o BceneHHoW, MHOIOro He NOHUMa-~
eM. Ho yxe noCTurHyTbIii HaMu NPOrpecc NOMKEH BOOAYLLIEBUTL
HaC ¥ NpuaaTb YBEPEHHOCTU B TOM, YTO MONHOE NOHWMaHWe —
B rpaHmLax BoamOXHoro. flyMaio, Mbl He 06peyeHb! Be4HO 6po-
IWTb Ha oulynb B TeMHote. CoBepLUMB pbIBOK K CO34aHUIO MON-
HOM Teopun BceneHHoMW, Mbl CTaHEM ee NCTUHHBLIMU XO3AEBaMU.
A1 Hapelocs, YTo BeeneHHan NOAHMHAETCH KaKOMY-TO NOPSIAKY, KO-
TOPbIMA CENYAC Mbl MOXXEM ROCTUIHYTbL OTYACTY, & NONHOCTLIC —
HE B TaKoM Yy ganexkom Gynyuiem. BoamoxHo, ata Hagexaa sce-
o Nullib MMpax. HO, HECOMHEHHO, nysle CTPeMUTLCH K NONHOMY
NOHMMAHUIO, YeM OTHaATLCA B 4eNOBE4YEeCKOM pasyme.

CruseH XoKknHr

Kornekuma acce CtvBeHa XOkuHra uYapyeT CBOEW npOCTOTON M
MCKPEHHOCTBIO, ABNAS HAM YOMBUTENBHYIO MHOTOrPaHHOCTL 3TOMO

YHUKAIbHOPO YENOBEKA M YHEHOI 0.
Observer
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B ocHoBy KHuru «[pupopa MpocTpaHcTea U BpemeHn»
nerna gUCKYccusi Mexgy BCEMMUPHO U3BECTHLIMU yHeHb!-
MU CTmBeHoM XokuHrom u Popxepom [MeHpoy3om.
OTa noneMuka crana BepLUMHON MporpaMmMbl, NpoBeaeH-
Ho B 1994 ropgy B MHCTUTYTE MareMarnqeckux Hayk
mmeHn Mcaaka Hbtotona npy KemMBpUEKCKOM yHUBEP-
cutete. OHa BbLUNMNAch B 06CYyXAeHne HEKOTOPbIX Hau-
6onee byHOAaMeHTanbHLIX NpeacTaBieHnid O Npupo-
fe BceneHHol. B M3BECTHOM CMbICNE 3TO MPORONXe-
HWe 3HamMeHuTOoro criopa mexpgy Hunbcom Bopom
N Anb6epToM OMHLUTEHOM MO OCHOBAM KBaHTOBOW
MEXaHNKI.

0¢ e

MHe ckasanu, 4TO Kaxgas BKOYeHHas B KHUry chopMyna BLBOE
YMEHbLLUMT uncno nokynarenei. Torga q peumn sooblile o6xoauTe-
cf 6es copmyn. MNpaBaa, B KOHUE # BCe-TAKWM HaNMCan OLHO
ypaBHeHMe — 3HaMeHMTOe ypaBHeHwe OSiHwTeiina E = mc’.
Hapetocb, OHO He OTNYFrHeT MONIOBMHY MOUX MNOTEHUMasbHbIX

yurateneii.
CruBeH XoKkuhr

310 TakxXe kHura o Bore, a Moxet 6bitb, 06 otcyrcTeum Bora.
XOKMHI OTNPABARETCS! UCKaTb OTBET HA 3HaMEeHWUTBIN BONPOC
SliHLLTelHa 0 TOM, 66N MM y Bora kakoit-nu6o BLIGOP, KOrAa OH
co3fiasan Bcenennylo. Tem 6onee HeOXWAHHLIM OKa3bIBAETCA
BbIBOL, K KOTOpPOMY MpWBOAAT 3TV Nowcky: BcenenHas 6e3 kpas
B NpocTpaHcTBe, 6€3 Ha4ana v KOHUA BO BpeMeHM, 6e3 kakvx-nbo

nen pns Cosparens.
Kapn CaraH
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1O TEOPMU OTHOCUTEJIbHOCTH
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AJBBEPT DUHINTENH

13BeCTHBIY rMaBHbIM 06Pa30M KaK CO3Aarenb CeyuanbHOi 1 061Lei TEOPUK OTHOCH-
TenbHOCTH, ANb6ePT SiHLITEH CTaN, NoXanyii, CaMbIM 3HAMEHNTBIM Y4eHbIM XX BEKa,
BOMNOLLEHNEM 4ENOBEYECKOro rerns. OH KOpeHHbIM 06pa3oM U3MEHU HALK B3TMAAL!
Ha MaTepuio, NPOCTPaHCTBO U BPEMSA. B 3Ty KHUTY BOLINM YeTbipe 3HAMEHUTbIE CTATbU
JlHWTERHa M aAPECOBAHHAR WUPOKOMY YMTATENIO «3BONIOLUMS (UBMKK», HANNCaHHas
UM coBMecTHO ¢ Jleononbaom UHdenbaom.

BUBJUOTEKA CTUBEHA XOKMHTA

O BPAIIIEHUAX HEBECHBIX COEP

C

HUKOJIAM KOIIEPHUK

Korga B 1543 rogy BbilLen w3 ne4artu TpakTar Manc KoMy W3BECTHOIC NONbCKOr0 KaHOHWKa
Hukonas Koneptuka «O BpaLieHusx He6ecHbix cyep», HEMHOTUE NOHUMaNK, KaKo# nepe-
BOPOT Cy>XAEH0 NPOM3BECTM eMY BO B3INAAAX Ha MUPOYCTPORCTBO. [pOBO3rNacve LEHTPOM
mupa ConuLie 1 NONOXKMB TEM CaMbIM KOHEL| ICNroMY roCriofACTBY reOLeHTPUYECKON MOfe-
w Apuctorens—IIroneMes, yienne KonepHyka Hanpasuno aCTPOHOMMIO NO MyTH BEIMKUX
OTKpPLITHIA.

BPUBJIHNOTEKA CTUBEHA XOKHHTA



CTUBEH XOKWHT

g wu

CTUBEH XOKNMHT

MUP
B OPEXOBOM
CKOPAYIIKE

Dma HoBAS KHU2A 3HAMEHUMOZO AHZANTICK020 Yuerozo Crueena Xokurza —-
3amevamervHoe umerue OAs 6ceX, KO X0uem NOHSMb, KAK YCHIPoeH MUp, 6 KOMOpom
Mot xugem. Kax u ezo «Kpamxas ucmopus, spemerii», ona 6viaa 00peuena Ha ychex.

Ee nepeseau va 40 a3uixos. Io écemy mupy pacnpodano novumu 10 MUAAKOHOE IKIEMNAAPOS.

XuBo u uuTpuUryome. XOKHMHY OT IIPUPOABI HaAeAeH
AApPOM YUHTB i PasbACHATY, C IOMOPOM MAAIOCTPUPOBATH
KpajiiHe C/A0XKHbIE NOHATHA AHAAOTMAMMU

M3 TIOBCEAHEBHOM XKU3HM. ,
New York Times

Dra kHura oGpyuaeT AeTCKue dyAeca C reHMaAbHbIM
MHTeAAeKTOM. Ml IIyTemecTsyeM 1o BCeASHHOM
Xoknrra, nepeHeceHHbIe TyAa CHLAO¥ €I0 pasyMma.

Sunday Times

Macrepckoe 0Gob1LIeHME TOFO, 4TO COBpeMenHble GramKu
Aymaior o BceaeBHOI 11 TOM, KaK OHa CTala Takoit.

Wall Street Journal

B0 1 ocTpoyMHo. .. [ToaBoaseT LIUPOKOMY
YUTATEAIO NIOYEPNIHYTh Iy0OKMe HAYIHBIE VCTUHB!

M3 NEPBOUCTOIHHNKA. New Yorker

Crusen XOKuHr -~ MacTep AcHocti... Tpyano
TpeACTaBITh, YTOGHI KTO-TO APYTO# M3 HEIHE XUBYIIMX
AOXOAIMBEE 310K yCTpaIlaioime mpodasa

MaTeMaTHYecKie BbIKAAAKH. . .
Chicago Tribune

Habeproe, Ay4iias HayuHO-TIONY AAPHAas KHUIa
110 acrpodusmxke. Cracu6o, Aoktop Xokuur!
Booklist

XPATEXAR HCTOPHAR

[71aHETbL
3emMna

TOPb!, KUBOTHBIE, OTOHb U fief]

B, B Marayrann
Awdopa

flo 4yenoBeYeckMM MepkKam Hawa nnaHeta HEeBEepOosATHO
cTapa: Yetbipe ¢ NofloBUHOW MUNNMapaa neT — 3T0 Takon
OTPE30K BPEMEHMU, MO CPABHEHUIO C KOTOPLIM BCA UCTOPUSA
YenoBe4yecTBa KaXeTCs NUlb KPaTKUM MrHOBEHWUEM.
Feonorvyeckne BpPEMEHHLIE LUKANbL! CTONb OGLUMPHBL, YTO
TONBKO MO aHANOMMU MOXHO MONy4YATb HEKOTOpPOE npen
cTaBNeHne ¢ 6e3nHE BPEMEHN, OTAENAIOLLEM HaC OT BO3
HukHoBeHna 3emnu. OaHa U3 TakKMxX aHanoMmin NpeacTaBna
€T ucTopuic 3eMnu B BUAE TPEXHACOBOro (punbma.
flo 3TOMYy CueHapuio Mbl, JIIOOU — KakK BUf, KOHEYHO, —
TOP>XXECTBEHHO NOABANUCH Gbi B Kape NALLL B NOCIIEAHIOI
CekyHay. ITy KHUry, nopo6HO Tpex4yacosoMmy (UnbMy,
MOXHO CYMATaTb KParkUM NyTewecTBUEM, NOCBALLEHHLIM
MCTOPUN MnaHeTbl 3eMnA — OT BO3HUKHOBEHUA ConHewy-
HOM CMCTEMbI A0 HawmMX paHel. [pnyveM nyTewecTBuem
NEACTBUTENBHO OYEHb KpaTkuMm: 4tobbl OBNafeTb BCEMU
M3BECTHbLIMN MOAPOGHOCTAMK 3axBaThiBaloLLIero NPOLUNoro
3emnu, NoHagoobuTCA MO KpaiHeid mepe HECKONLKO Yernose
YECKUX >XU3HEMA.



Ilo eonpocam noCmasokx

obpawaiimecs:

Kumxnbii k1y6 «36’6>

107078, Mocksa,
Psisanckuit niep., 4. 3
Ten.: (495) 926-45-44
E-mail: club366@club366.ru

Undopmanus B Unteprere: www.club366.ru



9785367 009910
ISBN 978-5-367-00991-0



