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NMpepucnoBune

«B nacmosiwee epems 6 ces3u ¢ eo3pocweti porvio mamema-
MUKU 8 COBPEMEHHOU HayKe U MeXHUKe HeobbiuHO 6OIbULOE YUCLO
OyOywgux unscenepos, 61010208, IKOHOMUCTIOE, COUUOL0208 U M. O.
HYHOAEMCSL 8 CEPLEIHOU MAMEMAMUYECKOU n0020MOoeKe, KOmopas
oasana vl 603IMONCHOCTID MAMEMAMULECKUMU MEMOOamMu UCCIe-
008amb WUPOKUT KPY2z HOBbIX NPOOIEM, NPUMEHAMb COBPEMEHHYIO
BLIUUCTUMETIDHYIO MEXHUKY, UCNONb308aMb Meopemuyeckue 00-
CMUNCEHUS, 8 NPAKMUKE>.

Alcaz:eMmc A. J1. AnexcaHapoB, HAYYHBIH PYKOBOIUTEND
I. 4. Ilepenbmana

Puc. 1. Megans Ouiaca (asepc)

Ota npecTXKHAA Harpaza MeXAyHapOJIHOrO MaTeMaTHIECKOTO
COI03a, MHOTZIA Ha3blBaeMasi aHajioroM HobeseBCKOH MpeMUHN
JUISI MaTeMaTHKOB, YeKAaHUTCS OJMH Pa3 B yeThIpe roga Ha Kopo-
JIEBCKOM MOHeTHOM /Bope KaHazwl u Bpyuaercsa kopoiem Hop-
BETUH TOCJIE COOTBETCTBYIONIErO penieHuns ouepexHoro Beemup-
HOI'O MaTeMaTH4eCKOro KOHrpecca.
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MNpegucnosue

Ona G6bua pa3paboTaHa M3BECTHEIM KaHAJCKHM CKYJBIITOPOM
P.-T. Makkensu, u306pasuBIIMM Ha aBepce JHIO0 ApXUMeNa
u3 Kosueknuu reMM KomyMm6uiickoro yHusepcurera B OKpyXxe-
HMHM JaTHHCKOM HAIINCH, NPHHAIEXaliell pUMCKOMY TO3TY
I Beka H. 3. Manuuycy: «BoifiT 3a Kpyr 0OBI/ICHHBIX TIPECTaB-
JIEHUU U OIYyTUTH cebst xo3stuHOM BeesteHHOI>.

«Buwidarowuiics poccutickui mamemamux, compyonux Canxkm-
Ilemepbypeckoeo omdenenuss Mamemamuueckozo uncmumyma
umenu Cmexnosa PAH T'puzopuii Ilepervman npusnan enasHuim
xandudamom na nonyuenue Qundcoscxoi npemuu (Fields Medal),
umeroweti cmamyc Hobenesckou npemuu no mamemamuxes.

Poccuiickas razera, Ne 4151 (23 aBrycra 2006 roza)

«Poccuiickuii mamemamux pueopuii Ilepervman, pewusuiuil
eunomesy Ilyanxape, omxasancs om npemuu Mamemamuuecko-
20 uncmumyma Knss, xomopas cocmasnsem $1 man. Ilo cayxam,
yuenviii maxxce ne xouem npunsmo Quadcosckyio npemuio, enas-
HbIM KanOuoamom Ha KOmopyr OH ABAAEMCA>.

A

Y [TeTepOyprcKue BeCTH, 3J1EKTPOHHBIN BBITYCK
(31 mas 2010 roma)

Puc. 2. Megans Puiiica (pesepe)

JlaThiHb Ha 0GOPOTHOI cTOpOHE riacuT: «Bcemupnoe cobpa-
HHE MaTEMaTHKOB HarpakKJaeT 3TON MeJanblo 3a pernieHue
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Mpeaucnosue

HepelaeMoroy. 3a HaIUCBIO CllelyeT JaBpOBas BeTBb, a Tak-
XKe 3HAMEHHTAs NMArpaMMa ¢ MOTHJbl ApXHMeza, cojiepiKauiast
IWIHHAD, BIUCAaHHBIN B chepy (1o nereHae, ApXuMen 3aBemia
13006pa3uTh 3TO Ha CBOEM HAIArpOOHM, CYMTAsT CBOMM BaKHEM-
IIMM MaTeMaTHIeCKHM JOCTIKCHHEM ),

«Muposoe mamemamuuecxoe coobusecmeo nPuUuLIo K CO2IACUIO,
umo I'puzopuro Hepenvmany ¢ 2002 200y yoarocs pewums 2uno-
me3y Ilyanxape, c KOmopou He MOZIU CNPABUMbCA JYHUe YMbl
XX eexa. Yacmmuvui mamemamuuecxuii uncmumym CILIA npeo-
JIOXHCUR NPUCYOums poccutickomy mamemamuxy npemuto 6 31 man
3a Ooxasamenvcmgo 3moii zunomesvl. 3acedanue Bcemupnozo
COM03a MAMEMAMUK08, Ha KOmopoM 6ydem o6bsener HOBbLI 1ay-
peam Quadcoscxou npemuu, cocmoumcs 22 aseycma 2006 z200a
8 Madpude».,

«Buoarowutica poccutickuti mamemamux Fpuzopuii Ilepervman
cman naypeamom Ilpemuu moicaueremus Mamemamuueckozo
uncmumyma Knss (CIIIA) 3a doxasamenvcmso eunomesot Ilyan-
Kape. Imo 00Ha U3 CEMU BENUNATUUX MATNEMAMUNECKUX 3a2A00K,
3a pewenue xomopoix Hucmumym npucymcoaem naepaoy, yupexc-
dennyro 8 2000 200y .

http://www.newsru.com/russia/11jun2010/perelman.html

OTHMH M IOJOOHBIMH HOBOCTSIMH, KACAIONIMMUCS 3arajioy-
HOTO NOBeJEHHS BBIZAIONIETO eTepOyprcKoro MaTeMaTnKa, yxe
HECKOJIbKO JIET TIECTPAT COOBIEHHSI OTEYECTBEHHBIX U 3apyOex-
HbIX MaceMenua. K riy6oxoMy coxaneHuio, 3TQT HEOXKHAaHHbIH
XNOTaXX BOKPYT UMEHU TEeHHAJIBHOTO YYEHOTO CBSI3aH OTHIOAb
He C €r0 BEJMKUM BKJIAJIOM B MaTeMaTUUeCcKyIo Hayky. Bce kpy-
XHUTCS BOKPYT €ro HexeJaHus NPUHATH 1oyecTH BceMupHo-
TO MaTeMaTHYEeCKOTO COI03a M, IJIaBHOe, CEHCAlIUOHHOTO OTKa3a
OT TOJIOBOKPYKMTEJIbHOTO IpHU3a YacTHOro MaTeMaTHyecKoro
nHcTuTyTa Kiast B 1 MMJLITHOH A0J11apoB.

COBpeMeHHOC 06III,CCTBO C €r0 HparMaTH4eCKUMHU B3rjigaaMu
IIPOCTO HE B COCTOAHUHU TTOHATH, KaK MOXHO OTKa3aTbCA OT IIpe-
KJIOHEHHUA 1epes 3070ThIM TEIbIOM...

BrpoueM, CTOUT JHIIb YyTh TIy0OXe MOTPY3UTHCSA B 3Ty He-
OOBIYHYI0 MCTOPHIO, KAK MHOrO€ HaYMHAEeT IpeACTaBaTh COBEP-
IEHHO HMHBIM OOpa30M M 3a IOBEPXHOCTHBIMH DEIOpTaKaMH

6



Mpenucnosue

BCTaeT JIMYHasl TpareiiNisl BbIAAONIENCS JUYHOCTH, TOCTOWHOMN
BBICIIIE}l OLIEHKH CBOErO MHTEJJIEKTYAJIbHOTO BKJIaJa B KOMHIJIKY
3HaHUH YeJoBeYecTBa.

B crynenyeckme roapl MHe MOCYACTIUBHJIOCH TPOCTYLIATH
JIEKIIMI0 3HAMEHUTOTO MaTeMaTHKa, reoMeTpa M TOMOJIOTa Mpo-
uioro Beka A. B. IToropesoro, mocBsmenuyio npobaeme ITy-
aHKape. Y)Xe TOrjia [MOpa3HTeNbHO 3BYYaJM HEKOTOpBbIE MHPO-
BO33peHYECKYE BHIBOIBL, KOTOPhie Ajiexceii BacunbeBsny nenadn,
Pa3bsICHSISA CMBICI PellleHHH 3TOi CHIOXKHeiIell MaTreMaTHye-
CKOi1 3a/layMl ¥ BBITEKAIOIINX U3 HUX ciexctBuil. Hamo cxa3ats,
uTo akageMux IToropesslit coueran B cebe pemdaituinit gap 6e-
CTSIIIETO YYEHOTO-UCCIeIOBATEIS M PEKPACHOTO Tearora, moa-
TOMY MHOTHE €T0 JIEKIITHOHHbBIE (POPMYIHUPOBKH J0 CHUX IIOP MOpa-
JKAIOT CBOEH yTOHUEHHOCTHIO. [ITOMHMTCS, ¥ B TOT Pa3, 3aKaHYUBas
paccka3 o TBOPYECTBE BeJIuyaiinero GpaHiy3ckoro MaTeMaTHka,
¢usuka u dunocodpa Anpu Ilyankape, akazemux Iloropessrii
3aMETHJI, YTO, €C/IH KOMY-JHOO0 U3 HAIlero MOKOJIEHHS YAaCTCs
TIOIY4UTh KOPPEKTHOE pelnerue mpobems! ITyankape, ato 6yaer
HE TOJIBKO IIPOPBIB MaTeMaTU4yecKoil HayKu, HO 1 HOBOE MUPOTIO-
HMMaHUe OKpYyKaroliieil Hac 0GBEKTHBHOM PEaTbHOCTH. .



BBepeHue
Marnueckas cuna MmaTemMaTukm

«/la passe acsi unocogus He nOXoICA HA 3aNUCH, COCTAHHYIO
medom? Ha nepevtii 632150 ona sviznsdum seauxonenno. Ho cmoum
832NAHYMb ewe pa3 — U Om Hee OCMAEemcs MOALKO AUNKOE NAMHO>.

AnpbepT JUHIITEAH

«[losuyus, 3ansmas Qusuxamu, 0OIHKHA HANOMHUML HAM
0 MOM, CKONb 3HAYUMENLHASL YACTNb COBPEMEHHOU MAMEMAMUKU
PA36UNACH U3 HAULE20 HENPeCTNAHHOZ0 83AUMOOCUCMBUS C OKDY-
HCAIOUUM PPUSUUECKUM MUPOM>.

Moppuc Krnaitn. Matematuka. [Touck uCTHHBI

Puc. 3. Henoctuxumast 1pocToTa U CAOKHOCTh Beesennoi, omicpiBaeMast
MaTeMaTUKOH

«Bonpexu eneuamnenuro, xkomopoe 00biuHo cKra0bIBACTNCS Y MEX,
KoMy 008€10CH NPOCIYWAMb KYPC MAMEMAMUKIU 8 CMEHAX Yueb-
1020 3a8e0enust, MamemMamuxa — 3mo He npocmo na6op 6onee uau
Menee XUMpPOYMHbIX Npuemos 0ns pewenus 3aday. Mamemamu-
Ka OMKDPbLeaem HaM HEMANO MAK020, O YeM Mbl He 3HAU U 0axce
He n0003pesanu, Xoms peusv udem 0 ABNEHUAX BECLMA CYULLCTBEH -
HbLX, U HEPEOKO €€ 8bL800bL NPOMUBOPEUAT HAUEMY YYBCTNBEHHOMY
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Marvyeckas cuna maTteMaTUKK

socnpuamuro. Mamemamuxa — CYmb Hawiezo 3HAHUSA 0 PealbHOM
Mmupe. Ona e moavko evixooum 3a npeaeﬂbt UYaCMBEHH0zZ0 80C~
npusimus, Ho U OKa3vieaem Ha Hezo gosoeilicmaue».

Moppuc Knaitn. Matematnka. Ilouck uctunnt

YT0o6H MOHATH TJIYOMHY TBOPYECKOTO HACHENUsl BEITHKOTO
(paHIy3CKOro y4eHoro u Xotsi 6Bl OTYaCTH BHUKHYTH B 3ara-
JOoYHBIE 00CTOATENBCTBA, OKPYXKAIOIUE HEKOTOPhIE Pa3paboTKu
Ilyankape, HaIo OKYHYTbCS B Hay4HyI0 aTMochepy Hadasa mnosa-
IPOIILUTOTO BEKA...

K navanmy XIX Beka, o cioBaM 3aMedyaTe]IbHOTO Y4YE€HOTO,
MOIyJIsipu3aTropa U ucTopuka Hayku Moppuca Kiaitna, Matema-
THKa HAaTlOMHHAJIa BEJIMYECTBEHHOE [BYXTHICSUEJIETHEE JIEPEBO,
MIPOYHO CTosMiee Ha MoyBe HU3NIECKON PealbHOCTH C MOTY4H-
MU KOPHSIMH M MOIIHBIMHU BETBSIMU, BO3BBIIIAIONIEECS HA/l BCEMU
OCTTbHBIMU 001aCTSIMU 3HAHUS. MOT i KTO-HUOY Ib YCOMHHTh-
Cs1 B TOM, 4YTO TAKOMY /IEPEBY CYK/I€HO XXUTh BeuHo! [[elicTBUTED-
HO, yOexx/ieHre B TOM, 4TO IPUPO/Jla OCHOBaHA HAa MaTeMaTHYe-
¢KUX TMPUHIUIIAX, KPEIUIO C KAKABIM JHEM. 3alada MaTEMAaTUKOB
COCTOsJIa B TOM, YTOOBI OTKPHIBATH 9TH NPHUHIIMIIGI ¥ TIO3HABATD
3aKOHBI, yrpapJsiomye BceneHHol, a caMa MaTeMaTHKa CUMTa-
JIaCh MHCTPYMEHTOM, KaK HeJIb3s1 JIydilie IPUCIOCOBIeHHBIM IS
pellleHUs 3TOM rpaHAUo3HON 3amaun. Kasanoch, yTo HeT rpaHuIl
MO3HAHUIO U YTO, B KOHI[E KOHI[OB, MOXKHO pasrajiaTh BCe COKpO-
BEHHBIE 3arajiku ¥ Tailuel Muposaanusi.

Masio KTO JorafbIBajicsi B TO BpeMs, YTO B KOPHSIX BEJIUKOTO
MaTeMaTUYECKOTO IpeBa JaBHO y>Ke KOMOoUIaTCs YePBU COMHEHUN
U BOT-BOT HA TIOBEPXHOCTh MOKAXXeTCS HEYTO COBEPIIEHHO He-
00BIYHOE ¥ MaJIOTIOHATHOE — HEEeBKJIUI0Ba reoMeTpust. TpyaHo,
HO HeM30eXHO BO3HMKAET MBIC/Ib, YTO CaMa 110 cebe MaTeMaTHKa
ellie HYYEro He TOBOPHT O cTpoernu KocMoca u TeM Gostee MMeeT
MaJio OOIero ¢ 0Ka3aTeIbCTBOM 60XKeCcTBEHHOM mpupoas Mu-
po3faHus. KpealuoHU3M B JMIle CBSIIEHHOCIY>XXUTeAeH MOTy-
YUJI CTPAIHKH yAap, MOAKpeIUIeHHbI aTen3MoM anoxu IIpocse-
MeHWs, 1 HUKOT/Ia y>Ke He CMOT MpeTeHA0BaTh Ha 3aBOEBaHHOE
KOCTPaMy MHKBU3UIMHU MecTo. Ilomyyanoch, 9T0 MMEHHO Y€eJI0-
BEK sIBJIsIeTCSA BBICIIMM pa3yMoM Bo BceseHHOi, Beab MMEHHO
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BeepeHue

OH yCTaHaBJIUBaeT NOPANOK B lIpupose, BHISIBASET ee IPOCTOTY
U MaTeMaTHYecKylo peryJysipHocTb. TyT camoe MeCTO epeTuye-
cko#t mbicy, uto B [Ipupoze Boo6Ie MOXeT OBITH He 3aI0KEHO
HUKAKUX MaTeMaTH4eCKUX NPUHUUNOB. BepHee faxe Oymer cka-
3aTh, 4YTO MaTeMaTHKa — BCEro JIUIIb HEKUIl JOBOJBHO OrpaHu-
YeHHBIH IJIaH MOCTHXKEHUsT OKpY kaouieit peasbHocTH. IIpaBaa,
3TO BIIOJTHE OCYIIECTBUMBIN M IOCTaTOYHO pallMOHAJIbHBIH MJIaH.

Moppuc KnaitH IpuBOAUT C/10Ba I0HOTO PPaHIy3CKOTO TEHUS
IBapucra ['amya, Tak paHO Tparuyecku yueuiero u3 usHu: «Ima
HAYKAa — 8Ce20 UL OOHO U3 MHONCECMEA MBOPEHUL 4el08eUeCK020
pasyma, 6o1ee npucnocobieHHoz0 Kk momy, umobvl Usyuamv u uc-
Kamb uCmuny, uem K momy, umobvi ee HaxoOumb u NO3HACAMb»>.

KapeuHo, u Tor/ia pa3faBaIuch pacCyAUTe IbHBIE I0JI0CA O TOM,
YTO, JaXKe eCJTH MATEMATHKA YTPATH/IA CBOE MECTO B IIUTa/[e/TH HC-
THUHBI, B (U3MUECKOM M¥PE OHA IPOYHO yAEPXKUBaeT CBOM TTO3UIIUM.
ITpogeccop Kaith yTBepikaaeT, yTo HETb351 OBLIO OGOMNTH WK HEMTO-
OLIEHUTH TJIABHOE: MATEMaTUKa OBbUIA M OCTAETCs MTPEBOCXOAHBIM
METO/IOM MCCJIEZIOBAHMS, OTKPBITUS M OMUCAHUS (PU3HMYECKUX SIB-
JeHuii. B HEKOTOPBIX 061acTSIX PU3NKHM, IOMIEPKUBAET IIPOdeECCOp
Kaitn, MaTeMaTHKa COCTaBIISIET CaMy CYTb Halllero TOHUMaHuUs u-
3uyeckoro mupa. I1pu aToM gaxe ecsiu MaTeMaTHYeCKUeE CTPYKTYPbI
camu 110 cebe He OTPAXKAIOT PEATIBHOCTH (PU3NYECKOTO MHPA, MX, TEM
He MeHee, MOXHO CYUTATh EAUHCTBEHHBIM KTIOUOM K MO3HAHHIO pe-
anpbHocTy. HeeBiInioBa reoMeTpysi He TOJILKO He yMEHbIINJIA LieH-
HOCTH MaTeMaTHKH B 3TOM OTHOLIEHMM ¥ He TIOJIOpBaJia A0OBEpHUS
K €€ Pe3y/IbTaTaM, HO HAllPOTHB, KK 9TO HH [apaZOKCAIBHO, CIIO-
co6CTBOBAIA PACIIHPEHHUIO €€ TIPHIIOKEHHIA, TOCKOIbKY MaTeEMaTH-
KH, TIO4yBCTBOBAB GOJIBILYIO CBOOOLY B MCCIEAOBAHNH PATUKATBHO
HOBBIX UJIEW, 0OHAPYKIWIM, YTO HEKOTOPbIE U3 HYMX BIIOJHE PUMe-
HUMBbI BO MHOTUX 00JIACTSIX 4€JIOBEYECKOM JIEATEIBHOCTH.

TTosy4mmock TaK, YT0, HECMOTPSI Ha POCT €€ abCTPaKTHOTO COZEp-
’KaH¥sI, POJIb MATEMATHKH B YTIOPSIZIOUEHUH 3HAHUH 00 OKPYKAKOIIEM
MUpe HerpepbIBHO Bo3pacTasia. HeMasioBaXkHO, UTO IPU 3TOM Pe3KO
YBEIMUUBAIVICh MACIITa0 ¥ TOYHOCTH OXBATA IPUPOIHBIX STBJIEHHUIA.

Moppuc KiaitH cuntaer, YTo 37€Ch MBI CTAJIKUBAEMCSI C SIBHO
MapajioKkcatbHON cutyauueit. Obmacts 3HaHus, GOJIbLIE HE Tpe-
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Maruueckas cuna mareMaTuKu

TEH/LYIONIAS HA POJIb HOCHTEJIST HCTUHBIL, TIOAapHJIa HaM ITPEKPacHO
COTJIACYIONLYIOCSt C TIOBCEIHEBHBIM OIIBITOM €BKJIUIOBY T€OMETPHIO,
HeoObrYaitHO TOYHYIO TeJMOIEHTPUYECKYI0 Teopuio KomepHuKa
u Kerutepa, BemuecTBEHHYIO M BCEOXBATBIBAIOIIYIO MexaHUKY [a-
stest, HerotoHa, Jlarpamka u Jlaraca, a Takxe husnyecku HeoOb-
SICHUIMYIO, HO MMEIOIIYIO BeCbMa MMPOKYIO cpepy MPUIOKEeHUH Te-
OpHIO 3JIEKTPOMarHeTH3Ma MaKCBeJLIa, TEOPUI0 OTHOCUTETBHOCTH
OiHITEIHA C €6 TOHKUMU M HeOOBIYHBIMY BBIBO/IAMH Y TIO3BOJIIA
MHOTO€e TIOHATH B CTPOEHUH aToMa. Bee 511 G1ecTsime 10CTHKEHUST
OTMHUPAIOTCS HA MaTeMaTHUYeCKHe UAEH U paccykaeHus. BoaMoxHo,
B OTPAacJId 3HaHHSA, O KOTOPOU MJET peyb, BCe-TaKH 3aKII04eHa He-
Kas MarMyecKasl CHJIa, O3BOJIMBINAs €if 0ZIepXKaTh CTOJIBKO To0ex,
XOTSI Cpa’kaJsiach OHa 1O/ HemoOEeAMMBIM 3HAMEHEM HCTHHBI?

Puc. 4. Ans6epr Diinmrreiin (1879-1955) B MostogocTH, BO BpeMeHa PaboThI
B beprckom matentHOM 610po

. «..Bosnuxaem eonpoc, Komopuiii 601H06aANL uccaedosameneti ecex epe-

" men. ITouemy 80amosicHO maxoe npesocxodHoe coomeemcmeue mame-
MAMUKY C PEALHOIMU IPEOMEMAML, eCAU CaMA OHA SBAACMCS. NPO-
U3ge0eHUeM MONBKO UCT0BEUECKOL MbICTIL, HE CBA3AHHOU HU C KAKUM
onvimom? Moocem nwu wenoeeueckuti pasym 6e3 ecsixozo onvima, ny-
Mem MOALKO PAIMBIUIEHUS NOHAY CBOLICINBA PeAbHbIX 8EUUET 7>

A. Ditrmreiin. Paborsl o obmedunocodbekum Bompocam
€CTeCTBO3HAHMS
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BeepeHune

[Ipo61eMa MUCTHYECKOH CHJIBI, Tasilelcss B MaTeMaTHye-
CKHX HOCTPOEHMSAX, MPUBJIEKaTa K cebe MHOTHX BBIAAIOIIUXCS
meicanTenei. CaM Beukuil AnsbepT DUHINTEHH HEOAHOKPATHO
obparifancs K BOIPOCY: €CJId aKCHOMBI MATEMATUKU M TIPUHIIUITBI
JIOTHKH SIBJISIIOTCSI a0CTPAKTHBIMU YMO3PHUTENBHBIMU KOHCTPYK-
I[USIMHU, TO TI0YEMY BBITEKAIOI[UE U3 HUX CIE€ACTBUSA TaK XOPOUIO
COTJIACYIOTCS C PeATbHOM IPAKTUKOMH ?

ITH pacCyXACHUS TaK WIM UHAaye CBOJWIMCH K IIPOCTOMY
BOTPOCY C MOUCTUHE Oe3MOHHBIM (UITOCODCKUM COMEPKAHUEM:
[OYeMy MaTeMaTHKAa CBepPXYHHMBepCcaabHA U BOOOIUE AEHCTBYET
B HameM Mupe?

CHauajla CYUTANOCH, YTO MaTEMaTUK¥ OCO3HAHHO WM, Ha-
000pOT, HEOCO3HAHHO MOAOUPAIOT CBOM AKCHOMBI HMEHHO TAKUM
00pa30oM, 4TO BHIBOJMMbIE U3 HUX CJEACTBUS COTJIACOBBIBAIOTCS
¢ ompiToM. [Ipodeccop Kiaith, B yacTHoCTH, CUMTAET, YTO TIEP-
BBIM 3Ty WJ€I0 BLICKA3aJs ellle SHITUKJIOMEANCT U ITPOCBETUTED
Henu Juapo B cBoeM TpyZe «Mbicau 06 MHTEPIpETAIUU TIPH-
poasi». Benukuii MplcIuTeIb CPAaBHHUBAJI MATEMATHKA C UTPOKOM.
U ot u apyroi UrpaloT, NPUAEPKUBASICH IMH e MPUAYMaHHBIX
abcTpakTHBIX MpaBWI M TOT .M APYyroit coCpefoTauuBalOT CBOM
ITOMBICJIBI HAa UCCIEIOBAHUH HEKOETO YCJIOBHOTO MPEAMETA, POXK-
JIEHHOTO MPUHSTHIMH COIJIANIEHMSAMH M HE MMEIOINEr0 OCHOBBI
B peasnibrocTH. [1o Muenuio KnaiiHa, iMeRHO TakiM 00pa3oM zeit-
CTBYIOT ¥ CO3[aTelu COBPEMEHHBIX MaTeMaTUYeCKHUX MOAesel.
VIx anropuT™ BHEIIHE IPOCT: O€PETCst OIHA U3 BOBMOXKHBIX MOJIE-
JIe¥ U cBepAETCA C ONBITOM. Ecii MOAeIb OKa3biBaeTCsa HeaNeK-
BATHOMH, TO ee MmepeiesIbIBAIOT, BHOCS Heo6XOIMMble H3MEHEHHUS.
Tem nHe MeHee caMa mo ceOe BO3MOXHOCTb BBIBECTH M3 OZHOM
MOZIeNd [eCATKH, eCNU He COTHH, PA3MUYHBIX TEOPEM, XOPOHIO
COTIACYIOUINXCS C ONBITOM U TOJHOCTBIO IPHUMEHUMBIX B OKDY-
XKarolei Hac GpU3UUeCKO PeaTbHOCTH, CUIBHO 033IaUUBAET YKe
MHoTrHe mokoseHus yuyensix. HaBepHoe, rae-To 31ech jexar uze-
0JIOTHYeCKHe OCHOBBI COBPEMEHHEHIINX TeOpuit MynbTHBeEpCa —
Bcenenno#, Briiovaiomeil B cebst becumcieHHOEe MHOXECTBO M-
POB, B KOTOPBIX BO3MOKHO a6COTIOTHO BCe.

PasymeeTcsi, CynieCTBYIOT ¥ COBEPIIEHHO MHbIE OOBACHEHMS
HEMOCTHAUMOM 3P GEKTHBHOCTH AEUCTBUA MaTeMaTH4YEeCKOTO
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Maruyeckas cuna mMareMaTuKu

anmapata. Yaire BCero npu 3TOM yIIOMHHAIOT BEJIMKOTO HEMell-
koro ¢unocoda Kanrta, KOTODEIl yTBepKAaj, YTO MBI He 3HaeM
¥ He MO>KeM 3HaTb IpupoAay. Yemnosek, coriacHo Kanty, HacTomb-
KO OTPaHU4€H YyBCTBEHHBIMH BOCIPUSITHSIMHE, YTO €70 Pa3yM H3-
HayaJIbHO HaJleJleH HeKMMH BDOXAEHHBIMH CTPYKTypaMHu, JUK-
TYIOIIMMHU BCEM HaM MHTYUTUBHBIE CYXIEHHUS O IIPOCTPAHCTBE
v BpeMeHu. VIMEHHO 103TOMY Haut pa3yM TpebyeT, 4T00bl OKpyKa-
IoIIlee ITPOCTPAHCTBO BOCIIPUHHMAJIOCH B ITOJJHOM COOTBETCTBHUHU
C 3aKOHAMHU eBKJIM0BOH reomerpuu. TyT cjefyeT 3aMeTHTh,
4YTO HeMeNKUH MBICIUTeIb HUYeTro He 3HAJI O HeeBKJIUAOBOI Teo-
MeTpHH, CyIIeCTBOBaHHE KOTOPOI B PeaIbHOM MHUPE BO MHOTOM
orpoBepraeT ero ¢unocodckre cyxaenus. Mnave ropopsi, Bce
OKpY>KaIOIIHe HAC ABJIEHUS MBI BUIUM CKBO3b IIPU3MY BPOXK/IEH-
HBIX MaTeMaTH4YeCKHX IpelICTaBJIeHHH, IIOCKOJIbKY <8ceobusue
U HeOBX00UMbLE 3AKOHBL ONBIMA NPUHAONENAM HE CAMOU NPUPOJE,
a moabKo pasymy, Komopsii exradvieaem ux ¢ npupody > (V1. Kanr.
Kputuka yucroro pazyma). X0oTsi MHOTHE BBIJAIOIIUECS MBICIH-
TeJTH 11epBOH II0JIOBUHBI IPOIIJIOTO BeKa, HalpuMep JHIITeHH
1 “ApHonba 3oMMepdenbd, € yCMeIIKOH KPUTHKOBAIH MWJEIO
npeanuceBaHMsA Ilpupose ee 3aKOHOB Kak BOIIMIOUIMH IIPUMEP
YeJI0BE4eCKOr0 BHICOKOMepHS, uzied KaHTa moMydunu JaibHen-
miee pasBuTHe. Tak, BUAHBINA ACTPOHOM ¥ GU3UK APTYp DAIMHT-
TOH CYMTAJL, YTO MHUP YeJIOBEYECKOTO OIbITA €CTh, IO CYILECTBY,
TBOPEHHE HAIIETO padyMa ¥ YTo ecu OB Mbl TOJIBKO MOTJIH TIO-
HATD, Kak AeHCTBYeT YyeJ0BeYeCKoe CO3HaHHUe, TO HAM HEMUHYEMO
yIasoch 6b1 BBIBECTH BCE eCTECTBO3HAHME, MOXET ObITh JIMIIb 32
WCKJIIOYEeHUEM HEeCKOJIBKUX (YHIaMEHTAJIbHBIX KOHCTAHT, 3a-
BHCALINX OT KOHKPETHOU YaCTH MPOCTPAaHCTBEHHO-BPEMEHHOTO
KOHTHHYYMa, YHCTO TEOPETHIECKMMHU METONAMHL.

Mexnay Tem nmpocdeccop KnaiiH Tak KOMMEHTHPYET CJIOXUB-
mylocsi cuTyanuio: «Hadenennvie nemnozumu u 8ecoma ozpau-
UCHHBIMU N0 CBOUM BOIMONCHOCTNAM OP2AHAMU YYECTB U 20106HbIM
MO320M, JH0OU HAYANU NPOHUKATML 8 OKPYNCAIWUT UX 3a2a004HbLT
mup. Hcnonvsys cobcmeenmvii wyecmeenHvlil onvim u 0antbie, no-
JYUEHHbIE U3 SKCNEPUMENTNO8, 00U bipabomany Hexuii Habop
AKCUOM, NPUMEHUE K HUM MOWD ceéoezo pasyma. Llenvio ux nouc-
K08 ObLI0 BbIABLEHUE NOPAOKA, Nexcauezo 8 ochose Muposoanus.
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BeepeHue

Onu cmpemunucy nocmpoums cucmemvl 3HAHUSL, KOMOpbie NPo-
mueocmosiiy 6bL MUMOLETHOCTIY OUYEeHUTE U MO bl CRYNCUMD
OCHOBOU ONLsL CO30AHUS HEKUX CXEM, CROCOBHBLX 00BACHUMb OKPYHCA-
1ouwuii Mup u nomous oeradems um. H enasnvim npodyxmom uenoge-
4ecK0z0 pasyma cmana mamemamuxa. Ona ommi00s e 6e3ynpeuno
O2panentvll U UOLANLHO OMULTUGpOBanHbIL OPAZoUeHHbIl KAMEHD,
u Oadxce nenpepoisnas “90800Ka” He 6 COCMOSHUU YCTMPAHUMD 6CEX
ee usasanoa. H ace jce umenno mamemamuxa sonaouaem 6 cebe 3ee-
o, Haubonee 3¢phexmueno cessvisaiouee pearvrvii Mup c mupom
YYBCMEEHHBIX BOCNPUSIMUL, U OCTAEMCA NOHbIHE OPAZOUEHHETIUUM
COKPOBULEM UETI0BEULCKOZ0 PA3YMA, KOMOPOE HAOLEHUM BCAUECKU
obepeeamv. Ha npomsxcenuu 0012020 8pemeni MAMeMAMuKa Haxo-
Ounacy 8 asanzapOe uen08euecK ol MuiCIU U, HECOMHEHHO, COXPAHUM
nepecoevie NO3uLUU, 0alce eciu 6oaee muamerbhvle UCCIe008anus.
abLABAM 8 Hell Kaxue-HUbYob HOBble UbAHDL.

Mamemamuueckas mvicav 6e3 ycmanu 6vemes o cxarucmulii
bepee, npenamcmeyrOuuLl ee NPOHUKHOBEHUIO HA HOBbLE MEPPUTNO-
puu. Ho dadxce epanummbie ymecwl He 8bl0epHCUBAIOM ee MOZYUez0
HAMUCKa, He 0CAAbesaIwe?0 Ha NPOMANCEHUU CMONemull, U py-
wamcs, OmMKpvIeas neped MameMamuroL Ho8ble NPOCMOoPbL»>.

Puc. 5. Apryp Crenmm Jnauurron (1882-1944)

«...Tam, 20e nayxa yuina ocobenno 0anexo 6 ce0eMm passumuu, pasym
JUUD NOYHUL O nPupodbl MO, YUMo UM 6bLIO 3AN0HCEHO 6 NPU-
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pody. Ha 6epezax neusgecmuozo mvL 06napyicuiu cmpantoii om-
newamox. Ymobui 06vacnums €20 nPoOUCXoNCOeHUe, Mbl BbIOBULANU
00ny 3a Opyeol ocmpoymuetiwue meopuu. Haxoney, nam ece xe
ydanocs 8occmanosumy npoucxoxcoenue omnewamea. Yeo! Oxa-
3a10Ch, WMo 3Mo Haw cobcmeennbiii cieo...»

A. C. 9umunrros. Ounocodus ¢pusuxu

UTak, OXpblieHHBIE MHEHHEM BBIIAIONIMXCS HAYYHBIX aBTO-
PUTETOB O MaruyecKoi cujie HayKW, JaBaiiTe OymeM coOMpaTh
Hallly MATEMaTH4YeCKYIO TOIOBOJIOMKY, HauUHas ¢ TiepBoro Habo-
Pa 1a3J10B — TAH OJIHOTO U3 IOC/AEHUX YIEHbIX-YHHBEPCAJIOB...
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Yacth 1

«Tpyono omderamvcs om owywenus, 4¥mo 3mu Mamemamu-
ueckue opMYIbl CYUeCmeayom He3asucumo om Hac u obaadaiom
CEOUM COOCMBEHHBIM DA3YMOM, UMO OHU YMHee HAC, YMHee mexX,
KMO OMKPbLLL UX, U UMO Mbl U3BTEKAEM U3 HUX Bonbwe, uem 6vL10
8 HUX NEPBOHAUANLHO 3ATOHCEHO. ..>

T'enpux l'epn

«IMu noHsAMUA AHANU3A CYUECMBYIOM CAMOCTMOAMENLHO BHE
Hac, 06pasys eduroe yeroe, b Yacmv Komopozo becnpensim-
CMBEHHO, XOMSA U HECKONLKO 3a2a00ut0, OMKPbIBAEMCS HAM; MO
yenoe accouuupyemcs ¢ Opyzoti CO80KYNHOCMbI0 005€KMo8, KOmo-
pble Mbl BOCNPUHUMAEM OPZAHAMU UYBCME>.

[MTapas Dpmur

«Mbi He.00HCHbL BLIHOCUMD MO ULU UHOE MAMEMAMUUECKOE
ymeepicoeniie 3a pamku MameMamuyeckoti A36lK0801 npaxmi-
Kl U 8 C8010 OUepedb PACCMAMPUBAEM NOCLEOHIOI0 KaK Heombe-
MIEMYI0 wacmo Hauwezo obuwezo aAsvika. Mamemamuxa xax ezo
PynxyuonarbHas uacme cayxicum 01 Mozo, 4mobv. MHozoe
coobuamo 06 obvexmax oxpyxcarouezo mupa. Hmenno 3deco
JleKHCUm K104 K Omeemy na 60npoc 0 Konsenyuonaiusme. Ilpu-
HUMaeMble HAMU COZlauenus O0O0NXCHbL Kax-mo “pabomamsv”,
Mo ecmb nomMozamv HAM KAKUM-mo 00pa3om credosamv npu-
pode, “nodpaxcams” eti. Moxcho 6vL10 Obi, HANPUMED, NPUHAMY
peuenue USMeHUMs KA MAMEMAMULECKUE COZNAULEHIS, UC-
KIIOUUB, CKANCEM, NOHAMUE Uppauuonarviozo uucia. Ho ono
He006X00UMO 8 HAUUX 83AUMOOMHOUEHUSX C NPUPOJOL, A UMEH-
HO MpuUpPo0a 8 KOHEUHOM Cueme CAYNCUM MEPUNOM HYNCHOCMU
NPUHUMAEMBIX HAMU COZLAULEHUT, KAK MAMEMAMUYECKUX, MaK
U 8CeX NPOUUX».

Yunpam Bappert. Nmo3ust TexHuKu
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.

- Puc. 6. Xionb Anpu [Tyankape (1854-1912)

«Moaxcro au ymeepacoamo, 4mo HeKOMOPLIE S6AEHUS, B0IMONCHDLE
8 eBKAUOOB0M NPOCPANCMEe, ObLIU HEBO03MONCHDL 8 HeCBKIUOOBOM,
Max Kax onvim, KOHCMAMUPYs My S6IEHUS, NPAMO NPOMUBOPE-
uun 6oL zunomese 0 HeesKAUO080M NPOCMPAHCMEe ?

ITo Moemy mrenuso, n0O0GHYLIL BONPOC HE MOJCEM BOSHUKHYMD...»

A. Ilyankape. IIpuaLMIIBI €CTECTBO3HAHHSA

Ot suM4HOCTH BBIAIONIErOCss (DPAHIY3CKOTO YYEHOTO KOH-
na XIX — nauvana XX Beka Aupu Ilyankape Tak u BeeT TawH-
CTBEHHOCTHIO. PaHbilie Bce Pa3rOBOPHI CPEIM MCTOPUKOB HAYKH
TaK WM MHaYe BPALIAIMCh BOKPYT €r0 HEOJHO3HAYHOTO BKJIA/a
B CO3/[aHHE TEOPHH OTHOCUTEIBHOCTH. /[€10 B TOM, YTO XOTsl OT-
I[OM CHEI[HAJIbHOH TEOPMH OTHOCHTEJbHOCTH, HE TOBOPS YXKe
00 0611l TEOPMH OTHOCHTEJBHOCTH, IOYTH BO BCEX yueOHUKax
Ha3bIBAETCSA UCKIIOYUTENBHO AnbOepT DUHINTENH, y Hero Obul
1eJIbI psif; ITpe/IeCTBEHHUKOB. JTO Ipex/e Bcero [ennpux AH-
ToH Jlopenny (1853—1928), [xopmx @Dpeticuc Duiyrkepanba
(1851-1901) u xosed Jlapmop (1857-1942). Onuaxo BO3-
IJIaBJISIET TOT Psjl pa3paboTUMKOB (PU3MIECKOTO PeNATHBHU3MA,
6e3ycnoBHO, cam [lyankape.

O Hacrosieit 1paMe HleH, COMYTCTBYIONIEH CO3MaHUIO ITOU
BeJIMYaliIIeil TEOPUK B UICTOPHH HAYKH, YATATETH MOTYT 110106~
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HO y3HaTh B HayuHo-momy isipHoi kuure O. Deitruna «Teopus
OTHOCHTEJIbHOCTH JJIs1 BCeX». MBI e COCpeIOTOUMM BHUMaHHe
Ha JPYTUX CTOpPOHaX TBOpYeCTBa (HPaHIy3CKOro yueHOro, Io-
CBSIIIIEHHOTO OCHOBaHUSIM MaTeMaTUYeCKOH HAYKH, HY U, KOHeu-
HO e, ero 3HaMeHHMTO# mpobireme IlyaHkape (KOTOPYIO Takxe
Ha3bIBAIOT TUIIOTE30M, TEOPEMOU M 3ajjaueil), pemuTh KOTOPYIO
CIIyCTs CTOJIETHE yIAJI0Ch POCCUMCKOMY MaTeMaTuKy ['puropuio
AxoBneBuuy Illepesbmany.

Yro6bl BHUKHYTh B (DMIOCOGMCKYIO MTOAONIEKY MaTeMaTHye-
CKHX po6JIeM, KOTOPbIME 3aHMMaICs [lyaHKape, IpHCIyiaeMcs
K KOMMEHTapHSIM ero coBpeMeHHoro kKoJiierd Moppuca Kiaaiina,
TaKe BO MHOTOM HCIIOBEIYOllero KOHBeHHUOHAIU3M. Tak, po-
deccop Knaiin cuutaer, 4To posib MaTeMaTHKU B COBPeMEHHOM
(busmKe HeCPAaBHEHHO ITHPE, YeM IIPOCTO YI0OHOrO MHCTPYMEHTa
uccyenoBanusi. Iloa aToil pojbio YacTo MOHUMAIOT 0600IIEeHHEe
U cucTeMaTusanuio (B cUMBOjax U (opMmyJax) siBIeHWUH, Ha-
6II0aeMBIX M YCTaHABIMBAEMBIX C IOMOLIbIO (PU3UIECKOTO IKC-
IepyMeHTa, U IMocjenyiollee U3BjaeueHre U3 HopMyJl JONOTHU-
TeJibHoN nHbOpMatiuK, He OGHApYKUBAEMOI HU HAGIONEHHEM,
HH SKCIIEPIMEHTOM U He BbITeKaiollel 13 HeIlOCPeACTBEHHO 10~
Jy4eHHBIX JaHHbIX. OZHAKO Takoe TOJIKOBaHHe POJIM MaTeMaTH-
KM JIaJIeKO He MCYepIbIBaeT BCeX ee NOCTHXKeHWil. MaremaTuka
coCTaBJisieT CYIHOCTh eCTeCTBEeHHOHAYYHBIX TeOpHUid, U ee NpH-
soxenus: B XIX u XX Bekax Ha OCHOBe YMCTO MaTeMaTUYeCKHX
KOHCTPYKI[Hii IPEACTABIISIIOTCA HaM elile GoJiee YINBUTETbHBIMY,
yeM Bce ee IIPesKHUe yCIleXu, JOCTUTHYThie B 310Xy, KOI/la MaTe-
MaTHKH OTIePUPOBAJIN IOHATUSIMHU, HaBeTHHBIMH HEITOCPe/ICTBEH-
HO (DU3MYECKUMH siBJIeHUSAMH. TeM He MeHee OO0 GBI HEBEPHO
NIPUITMCHIBATh OMHOM JINLIb MaTeMaTUKe TaKhe JOCTH>XKeHUA COo-
BpeMeHHOH HaykH, KaK PaZlo3JeKTPOHHMKA, adpPOKOCMHYECKasi
WHAYCTPUS, AZlepHasi SHEPTeTHKA, 11a U, 110 CYyTH, BCSI HHXEeHePHO-
Texuuueckast ¢usnka. Brian matematuku Gosee hyHIaMeHTa-
JieH U CyllleCTBeHeH, UeM BKJIaJ] 9KCIIepUMEeHTaIbHOM HayKH.

Boobiie, B cBoux paccyxaenusix Moppuc Kinaitn HacToituu-
BO BBIIBUTAET TE3UC, YTO HE3aBUCUMO OT TOTO, HACKOJBKO IIPH-
emJieMbl 0ObsiCHeHHs 3((HEKTUBHOCTH MAaTEMAaTHKH, €CTh OCHO-
BaHUS YTBEPXKIATh, YTO HOBasA (PU3NKA — ITO HAyKa He CTOJIBKO
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MeXaHHYecKasi, CKOJIbKO MareMaTwuecKas. 3iech mpodeccop
Knaits npuBogUT HaTIgAHBIA IpUMeEp: X0Ts1 MaKcBeJ IIpU co3-
JIAaHUA TEOPHM BJIEKTPOMATHHTHOTO IIOJIS TIBITAICA H300pecTH
MeXaHHYECKYIO MOZIeNb 3(HPA, B CBOEM OKOHYATETbHOM BH/IE €TI0
TeopHus Oblia, B CYI[HOCTH, MATEMaTHUECKOIf; «(pusndeckas pe-
aIbHOCTh», KOTOPYIO OIMCHIBAIOT ypaBHeHUs MakcBeslia, pes-
CTaBJIAIOT CoO0i CMyTHOE, «OeCIIJIOTHOE> IIOHATHE DJIEKTPOMATr-
HUTHOTO 110151, /{axe HBIOTOH IOCTPOMII CBOU 3aKOHBI JBUKEHUS
KaK YHCTO MaTEMATHYECKYIO CTPYKTYPY.

Bo3MoXxHO /I, 4TO 3HAHMEM MAaTEeMAaTHUYECKUX COOTHOIIIe-
HUH U CTPYKTYP UCUYEPIIBIBACTCS (PyHAAMEHTAIbHOE CO/IEPKAHUE
dusnueckoit Hayku? Torga HaIO CUUTATD, YUTO MATEMATHIECKOE
onucaHue BeeleHHOM U eCTh OKOHYATeIbHAS PEAIBHOCTD!

Mexzay Tem moOble MOAENBHBIE HPEACTABIECHMS, HCIIOJb-
3yemble 115 Gobieit HATIAAHOCTH, TAK MV WHAde GyayT mpex-
CTaBJATH 6060 OTCTyIUIeHHE OT (PU3UIECKOI PEAITBHOCTH OKPY-
sxkatoniero Mupa. Ilonyyaercs, 4yto 3a npezessl MaTeMaTUYeCKUX
(opMyJT MBI KaKABIH pa3 BBIXOMM Ha CBOM cTpax u puck!
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Masa 1
Benuknm metapusmk

«Camulii eaxcnvill paxm cocmoum 6 mom, Umo 6ce Pucy-
emble HAYyKoU KapmuHnul Npupoosi, KOMOPble MOALKO MOZYm
HAX00UMbCA 8 COZAACUU ¢ OAHHBIMU HAONIO0EHUU, — KaApMUHbL
mamemamuueckue... [Ipupoda, no-eudumomy, ouenv “xopowo
oceedomnena” 0 npasurax uwucmou mamemamuxu.. Bo ecs-
KOM cayuae, 8pA0 iU MOXCHO YCOMHUMBCS 8 MOM, MO NPUpooa
U HAWU CO3HAMENbHblE MameMamuueckue ymwvl Oelicmeyiom
10 O0HUM U MeM e 3AKOHAM»>.

Jlxerime Txxunc. 3aragoynas Beenennas

Puc. 7. Tlyankape B MOJIOZOCTH

«Onvim uzpaem HeobX00UMYI0 PO 8 NPOUCXONCOeHUU 2eome-
mpuu; Ho 6bin0 Gbl OWUOKOU IAKTIOUUMD, YMO 220MEMPUS, — XOMS
Obl omuacmu — s6AAEMCsL IKCNEPUMENMANOHOU HAYKOL.

Ecau 6v ona Ovbina 3xcnepumenmanvhor Haykou, oHa umend
6. monvKO 6pemennoe, npubnuxcennoe — U ecoMa 2py6o npu-
Onuncennoe — 3nauenue. Ona Gouna 6ot MOALKO HAYKOU O 08U-
acenuu meepovix men. Ho na camom dene ona me 3anumaemcs
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PeaArvrvMU MEePObIMU MEaMU; OHA UMEEM CEOUM NPEOMEmOM
HeKue udeanvuvie mend, AOCOMOMHO HeU3MEHHbIe, KOMOopvle S6-
JAAIOMCS MOALKO YNPOULEHHBIM U OUEHb OMOANEHHIM 0mobpace-
HUEM PEanbHbIX e,

Ionsimue 06 smux udeaivHbLx MEAAX YCIUKOM U3BLEUEHO HAMU
u3 Hedp Hawezo 0yxa, u ONbIM NPeOCMABIAeM MOALKO N800, No-
OYHCOaI0UsULl HAC €20 UCNONBL308ATD...>

A. Ilyanxape. Hayka u MeTox

Onunu 13 BeJTMYaHIIHX MaTEMAaTHKOB-YHUBEPCAIOB, Y€JI0BEK,
IIPO KOTOPOTO XO/IHJTH JIETEH/IBI O TOM, YTO OH CIIOCOOEH OXBATHTD
MBICJIEHHBIM B3IJISIOM BCE HOBeHIINE Pe3yJIbTaThl Ha BCEM Oe3-
Ope>XHOM I10JIe HAYYHBIX 3HaHUH, poauscs 29 anpesns 1854 roga
BO (panuysckoi mposuHiiuu JlorapuHrusi, B Mecteuke Cure-
okanb, Ero oren, Jleon Ilyankape (1828-1892), sanuman mno-
YeTHYI0 JOJ/DKHOCTb mpodeccopa MeAUUMHBI B YHHBEPCUTETE
Hancu. Mate Anpu, dxenu Jlanya, Obiia IOBOJIBHO 06paso-
BAHHOM 711 CBOETO BPEMEHH KEHIIMHOM, IHcaja CTHXHU, 3HA/IA
MY3bIKaJIbHYIO TPAMOTY M HECKOJIBKO €BpONeHCcKHUX sA3bIKOB. Bee
cBoOO/IHOE BpeMSl OHa MOCBSIINA/a BOCHUTAHMIO A€Teil — ChIHA
Anpu u nodepu Asmubl. JpyxHas ceMps Ilyankape ropaunach
CBOMMH POICTBEHHUKAMH-Ky3€HAMH: BUTHBIM ITOJTUTHKOM Paii-
mouziom [lyankape, npesuseatom MDpannuu 8 1913—-1920 ropax,
u JItoceenoM Ilyankape, pekropom Ilapmkckoro yHuBepcurera.

Kak u MHorue apyrie ofapeHHble JHYHOCTH, AHDH POC
HeOOBIYHBIM PeOEHKOM, OY€Hb PaCcCEesIHHbM M HECKOJIbKO He-
OPEXHBIM, C TPYJOM MePeKI0Ya] BHUMAaHHE C O[HOrO y4eGHOro
npeaMeTa Ha Apyroil; ObUINM y HEro ¥ ompefeSieHHbIe TPYAHOCTH
¢ rpauyecKuM 3aKperieHHeM CBOMX 3HaHMM. B pauHeM aercTse
Awupu tsixeso nepebonen audrepueit, KOTopas NpyH ypoOBHE Me-
IUHBI TOTO BPeMeHH ObliIa cMepTeIbHO onacHoi 6ostesHbi0. He-
CKOJIBKO MeCseB AHDH HaXOAUJICS MEXIY )KU3HBIO H CMEPTHIO,
0e3 CO3HaHMSI, C apaJudyoM KOHeuHocTel. Jlaxe mocie Toro kak
00J1e3Hb OTCTYNHKA, OH €lle A0JT0 HEe MOT XOAUTh U FOBOPHUTD,
[pUYeM y HEro HEOXHMIAAHHO (HeHOMEHAIBHO PA3BHIIOCH OYEHb
pefiKoe CJIyXoBoe 06pasHoe MblILIeHHE, KOraa AHPH BOCIIPUHH-
MaJl OKPYIKaloliue 3ByKH B 1{BeToBO# ramme. Bee st yauButens-
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naea 1. Benukuit meTapusmk

Hble YepPThI XapaKTepa W MBIlIJieHus1 coxpaHuauch y Ilyankape
JI0 CaMOTO KOHI[A XXM3HHU. MHOrne 6uorpadbi y4€HOTO CYHTAIOT,
4TO UMEHHO B OTPOYECTBE ¥ HETO c(hOPMHUPOBATIOCH HEOOBIYHOE
BOCIIpUSITHE OKpPYXKaloled [AelCTBHTENbHOCTH, MPOsIBUBIIEECS
B OyayimieM Kak cBoeoOpa3Hass TBOpYeckass MaHepa IlyaHkape-
¢unocoda u uccrexoBaTENA.

Hennoxast qoMaiiHss IOATOTOBKA M 3aHATHS ¢ PeleTHTOpa-
MU TO3BOJIAIN AHPH YK€ B BOCbMHUJIETHEM BO3PacCTe BhIAEPKATh
MPHUEMHBIE 3K3aM€eHBI 32 BTOPOH KypC MECTHOTO nulest. B mamsaTu
npenogaBaTesied OH 0CTaICA KaK MPUJIEXKHBIN, TI0003HATEIbHBIH,
HO HECKOJIbKO paccesaHHbIN JuuencT. HUKTO B TO Bpemsl HE OT-
MeyaJs ero HHTepeca K MaTeMaTUYeCKUM M eCTeCTBEHHOHAYYHBIM
QUCIIATIINHAM, U TIPH pacnpeieieHUy TI0 CIIeHATbHOCTSM IOHBIi
JIMLENCT 3aNMCAJICS Ha OTJeJIeHHe CIOBECHOCTH. Ilocjie BBINyCK-
HBIX 3K3aMeHOB B aBrycte 1871 roza Ilyankape mosyuns crenens
GaxasaBpa CJIOBECHOCTH C OLIEHKOM «xopomoy. Creayomei yye-
HOHM CTENEHBIO [JIsi BBIIYCKHMKOB JiHlless ObLT OakaiaBp Hayk,
¥ Yepe3 HEKOTOPOe BpeMsl AHpPH PHCKHY.JI Jep/KaTh Ha HETO 3K3a-
MeH, KOTOPbIil eMYy YaJI0Ch CZIATh JIUIIb C OIeHKOH «y/IOBIETBOPH-
TEJIBHO», B TOM YHCJIE TIOTOMY, YTO OH «CPe3aJICsi» Ha MMCbMEHHON
paboTe 1o MaTEMaTHKe 110 IPUYKHe GAHATBHON PacCesHHOCTH.

B nocsienyomue roasi onbli Ilyankape HauuHaeT Bce 60b-
e BHUMAHMsI YAEJISTh MaTEMaTHYECKUM JHCIMILIHHAM M TIOCJIE
JBYX JIET YIIOPHOW MOATOTOBKH GIECTAIIE C/IAET BCTYIIUTEIbHbIE
sK3aMeHbl B [1apHXCcKyI0 BbICUIYIO HOPMasabHYIO mkoiy. Ilocie
OKOHYAHHS BTOPOTO Kypca JIydylIMe CTYAEHTbI MOLJIM IPETEH-
[OBaTh Ha KOHKYPCHBIN Tiepexofl B I1apmKcKyio TropHyio KOy,
CYMTABIIYIOCA B TO BpeMs Haroiee aBTOPHTETHDIM CTIEIMATbHBIM
BBICIIMM y4eOHBIM 3aBefieHreM. Bropokypcuuk IlyaHkape yBe-
PEHHO ITPOXOIUT KOHKYPCHBIH 0TOOP U yike uepe3 HECKOIBKO JIeT
3aIUINAET JOKTOPCKYIO auccepTanuio. IIpescenaresb aTrecTanu-
OHHOW KOMMCCHH, BUHBIA MaTeMaTHK, akajgeMuk T'acton /lapby,
C BOCXMILEHMEM [IHMCaJ B OT3bIBE Ha AMCCEPTALMOHHYIO paboTy:
«C mepeoeo e 83ens0a MHe CmMano sICHo, umo padoma evLxooum
3a pamxu obbrH020 U ¢ U3BBLIMKOM 3ACAYHCUBALT MO20, 4mobblL ee
npunsnu. Ona cooepicana enoine 0oCmamouHo pesyibmamos, mo-
6b1 0becneuums Mamepuaiom MHO20 XOPOUUX OUCCEPMAUUTLy.
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Yactb 1

Tlocne npucBoenus nokTOpcko# crenenu llyankape Harpa-
BUJICSI HA CBOE TIEPBOE MECTO aKa[eMH4YeCKO! paboThl B IOJIKHO-
CTH aabIoHKT-TIpodeccopa. [legaroruyeckyio 1 HAyUHYIO [esiTeb-
HOCTH MOJIOJIOH yuYeHbLIH Hayaj B Bricnmeil TexHUYecKo UIkoje
HebOJbIIOro HOpMaHACKoro ropoika Kane. 31ech OH U co3zpai
TIepBble HAYYHbIE PabOThI, CPa3y e MPUBJIEKIIHE BHUMAHHE Hayd-
HO# obutecTBeHHOCTH DpaHiuu. ITH AOCTATOUHO OPUTHHAIBHbBIE
MaTeMaTHYeCKHe WCCIe0BaHUusA OBbLIM IOCBSIIEHbI BBEIEHHOMY
ITyankape nonsituio aBToMopdHbix GyHKIUH. Bekope crateu Ily-
aHKape Hayaan 06CYKAATHCA U €BPONEHCKAMU MaTEMATUKAMU.

Puc. 8. Ilyankape. — mpodeccop yHUBEpCHTETA
.

B oxtsi6pe 1881 roaa Ilyankape mojyuus1 JeCTHOE IIPEJIO-
’KeHUe 3aHITh JOJLKHOCTh OpAuHapHOTo mpodeccopa B [lapuxk-
CckoM yHuUBepcuTere. IlapasiesbHO OH OTCTOSII NPaBO BECTH
OOUIMPHYIO MPEIoAABATENbCKYIO PAGOTY M B APYTUX CTOIMUHBIX
BhICIINX y4eOHbIX 3aBeaeHusix. B yactaocty, [lyankape monroe
BpeMsi YCIIeNIHO NPenoAaBajl aBTOPCKUN KyPC MaTEMaTUUYECKOTO
aHasM3a B Buicieit mojuTexHUYECKOH 1HKOJIE,

Ocenbio 1886 rona Axpu [lyankape Bo3riaBun xadeznpy Mate-
MaTHuecKoH (U3UKU W TeOpUM BepostTHOCTel Ilaprkckoro yHu-
BepcuTeTa, a B siHBape 1887-ro 6bi1 u36paH WieHOM (hpaHIfy3CKOM
Axanemmu Hayk. B Ilapwke oH Hammcam cBou yHIaMeHTATbHbIE
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pabote o 1uddepeHIMaIbHbIM yPaBHEHHAM, HEOeCHOM MexaHu-
Ke, TOTIOJIOTHH, a TAKKe I0KA3aJl, UTO 3HAMEHUTAs «33jlaya TPeX Tesl»
He MMeeT 3aKOHYECHHOTO MaTeMaTH4eCKOoro pelleHys. BeprmHoi
HAY4HO-TIeIaTOTHYECKOH JeATENbBHOCTY YYEHOTO CTal JEeCATHTOM-
HbIH (pyHIAMeHTaIBHBIH « Kypc MaTeMaTirdeckoii (pM3HUKI», BBIITEIIVI
B 1889 roxy u cpasy e CTaBIIImMiT OCHOBHBIM IIOCOOHMEM JIJIST CTYAEHTOB-
MATEMATUKOB, TIOTyYUB BOCTOPIKEHHBIE OT3bIBBL | BOPYECKUE YCIIEXH
TTyaHkape GbLIH JOCTOHHO OTIEHEHBI y HETO Ha pozwtie, M B 1906 roxy o
Obu1 u36paH MpesuieHToM (PAHILY3CKOi AKAIEMHH HAYK.

[Tyankape cxonuasncst 17 utosnss 1912 roga B [Tapmxke mocse
HeyJa4HOU omepaiuvu W ObLT MOXOPOHEH B CEMEHHOM CKJIere
Ha CTOJHYHOM KJiandunie MoumapHac.

BepositHo, Ilyankape IIpemqdyBCTBOBAJ CBOX HEOXKHIAHHYIO
CMEPTH, TaK KaK B [OCJIe[]HEH CTaThe OIHCAI HEPEIIEHHYTO UM 33/]a4y
(«niocnennioro TeopeMy [lyankapes ), 4ero HUKora paHbllie He Jefal.
CriycTst HECKOJIbKO MECSIIIEB 9Ta TeopeMa ObLiia 1okasaHa JIKopImkeM
Bupxrodom. Tlosxke mpu cogeiicrsuy bupkroda Bo Opaniuu 66U
co3nan MrcTutyT Teopetyeckoi ¢pusuku nmenu IlyaHkape.

Puc. 9. Yuensiil B KpyTy ceMbH

Bce coBpeMeHHHKH OT3BIBAIUCH O BblatonieMcs (ppaHIly3cKoM
y4eHOM KakK O 4eJIOBeKe YeCTH, OJIAarOPOIHOM i KOPPEKTHOM B JIIO-
OBIX, IadKe CAMBIX TOPSYNX HAYYHBIX HoJleMuKax. [lyaHkape HUKorqa
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He Yy4acTBOBaJI B CIIOPHBIX C MOPAJIbHON TOYKH 3PeHUS JUCKYCCH-
SIX, KOTOpPBIE MOIJIM JaXe KOCBEHHO OCKOPOHTDH [PYTUX YYEHBIX.
OH HEOTHOKPAaTHO MOOPOBOJIBHO YCTYTaJ HAy4HBI NPHOPUTET,
Jlake ecJI UMeJl cephe3Hble TIpaBa Ha Hero. Hanpumep, OH niepBBIM
BBINKCAJ B COBPEMEHHOM BHie TipeoGpasoBanus Jlopenna (Hapsamy
¢ Jlapmopom), otHaKO caM e ¥ Ha3Bal UxX UMeHeM JIopeHIia, KoTo-
Phiii paHee J1aJl UX HEMOJIHOe IPHOIMKEHHE.

Bo Bpemena ITyankape Habupajia CHIy TPeThsl BOJHA TO3H-
THUBHM3Ma, B PAMKax KOTOPOi, B YaCTHOCTH, MAaTEMATHKa TIPOBO3-
TJIAIIAJIach YacThIO JIOTUKU. DTOH HEH, K CAOBY, IIPHAEPKUBAJI-
cs1 3HaMenuThIi punocod u Marematnk beprpan Pacces. [Ipyras
rpyIilia HEOMO3UTUBUCTOB BO TIJIaBe C BBIAAIOIIMMCS MaTeMaTH-
koM T'mmpbepToM BooOlme cuMTata, 4YTO MaTeMaTHYecKasl HayKa
MPEeCTaBasAeT cOOOM BCETO JIMIb MAOCOAEPKATEIbHBIH Hab0D
aKcoMaTHYeCcKuxX Teopuil. [lyankape 65T KaTErOpHYECKH MPO-
THUB TakKoro, poga GopMalucThudeckux B3rsznoB. OH cuuTal,
YTO B OCHOBE AeSITeJIbHOCTH MaTEMAaTUKH JIE)XUT UHTYHUITNS, a caMa
HAYKa He JOIyCKAET IIOJHOTO aHATUTHYECKOT0 0G0CHOBAHUSI.

Puc. 10. IlaMATh 0 BIAAIOLIEMCST YIEHOM

«Onvim nanpasisem Hac npu smom 6vibope cpeou cex 803MONC-
HbLX 2pYnn Nepemeuenill K mo, Komopas CAyxcuia Gvi 3maioHom
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051 COOMHECEHUSR C Hell peabHbLx S6AeHUL, HO He Oenaem ezo Onsl
HAC 00A3AMENLHbIM; OH OKA3bIBAEM HAM He MO, KAKARA 260MemPUs.
Hauboiee npasutvia, a mo, kaxas naubosee yoooua...

Ilockonvky HEBO3MONCHO YKA3AMb KOHKPEMHbIL ONbim, KOMOPbiil
M0z 6ol Gbimb UCMOIKOBAH 8 eBKAUO060T cucmeme U He Moz Ol
6vimy ucmoaxoear 8 cucmeme Jlobaueeckozo, mo s Mozy 3axnio-
YUMb: HUKO20a HUKAKOU ONBIM He OKAXCEMCS 8 NPOMuUGOpeuuU
¢ nocmynamom Jlobauesckozo».

Anpu ITyanxape. Hayka u runotesa

Tsopueckue Metozabl [lyaHkape OTIM4YaIMCh OPMIMHAIBHO-
CTbIO U 3Q(eKTUBHOCTBIO. Tak, OH Bcerja CHavasa IOJHOCTBIO
pelllajt 3ala4d B TOJIOBE, a 3aTeM 3allUChIBaJ pellleHHA. B aToM
y4eHOMY oMoranu eHoMeHa/IbHas TaMATh, HAy4HasA UHTYUUUS
¥ BooOpaxeHue. M3BecTHO, 4TO [lyaHKape MOT CJIOBO B CJIOBO UH-
THPOBATh, BCE IIPOUYUTAHHOE H YCJBIIIAHHOE UM Ha IPOTSXKEHUH
xu3nn. Kpome toro, oH usberays 10aroBpeMeHHbBIX pa3MbllLIe-
HHH Hall, OMHOM U TOM JKe TEMOH, CYNTas, YTO MOJCO3HAHHE yXKe
TOJIYYHJIO YCIOBHE 3a/Ia4d U OyIeT yCIelHO Hajl HeH TPYIHThCS
10 OKOHYATEeJIbHOTO PelIeHHs.

Pa3sBuBasi konBeHuMOHanu3M, Ilyankape moKasbBaj, 4YTO
OCHOBHBIE TIOJIOKEHHS, IPUHIUIBI M 3aKOHBI JIOOOH Hay4HO!
TEOpPHUH He ABIAIOTCA HU HCKYCCTBEHHBIMU CHHTETHYECKHMH HC-
THHaMU, H3HAYaJIbHO COAEPKAIUMHUCS B HEH, KaKk CUHUTaJI B CBOe
spemst KaHT, HY 3aKOHYEHHBIMM MOZEISIMUA OOBEKTHBHOMN peastb-
HOCTU MexaHn4ecKux MaTtepuanuctoB. Ilo ero mMuenuio, conep-
JKaHHe HayKH NPe/CTaBisieT coO0il HeKue cOoTJIallleHusl, KOTOPbIe
HeIJIACHO TIOJIEPXKUBAIOTCS PalOTAONIMMU B JAHHOU 06JacTé
HCCJIEZIOBATEIIMM U eMHCTBEHHBIM aOCOJIOTHBIM yCJIOBHEM
1715t KOTOPBIX «ABJIAETCA UX BHYTPEHHSSI HEIPOTHBODEYUBOCTD.
Ipu atom Ilyankape cuuTaz, YTo BEIOOP TeX UM MHBIX [1OJIOXKe-
HUI M3 MHOXECTBa BO3MOKHBIX TTDOU3BOJIEH, €CJIH OTBJICYbCS
OT NMPaKTHKU UX NpuMeHeHHA. [1ocKOMbKY MBI PYKOBOJICTBYEM-
¢ mocjefHell MPaKTUKOH NPUMEHEHHs, IPOU3BOJILHOCTD BbI-
6opa OCHOBHBIX ITPUHIUIIOB OTpaHUY€HA, C OHHOﬁ CTOPOHHI, ITO-
TpeOHOCTHIO Halllell MBICJIH B MaKCHMAJIbHOU TTPOCTOTE TEOPHIl,
C IPYyro — HEOOXOAMMOCTHIO YCNENIHOTO MX HCIIOIb30BAHUS.
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B rpanmnax 3Tux TpeGOBaHWH 3aKjiOYeHa W3BECTHAsl CcBOGOMAA
BbIOOPA, OOYCJIOBJIEHHAS OTHOCHUTEIbHBIM XapaKTEPOM CaMHX
aTHX TpeboBaHuil. Jta dunocodckass AOKTPHUHA ¥ MONYYHIA
BIIOCJIEJICTBMH Ha3BaHWEe KOHBEHIMOHAIM3MA.

Kommentupyst pusnocodckyio no3utinio BeIukoro GpaHiys-
ckoro yuenoro, npodeccop Kiaitn ormeuaer, uro ITyankape 6b11
a6CoTIOTHO YBEPEH B CYyNIECTBOBAHUN GECKOHEYHOTO MHOXKECTBA
TEOPHUH, KOTOPHIE B COCTOSTHUM 2/I€KBATHO OOBSICHUTD U OIHCAThH
mobyio 06sacTh onbita. BeI6op Teopuu MpoM3BOJIEH, XOTS 00bIY-
Ho 6osiee mpocToit Teopuu oraaloT upexanoureHue, Hecmorps
Ha TO YTO y4YeHble B OCHOBHOM TeHEpUPYIOT ¥ UCHOJb3YIOT UZIEH,
afleKBaTHBIE OKpYyXaolell Gusnieckol peaylbHOCTH, IPYTHe Te-
OPHH, €CJIM [IPUIOKUTD K HUIM JOCTATOUHO YCHJIMIA, TAKXKe MOTYT
oKazaThcsl BIIOJTHe JAeiicTBeHHbiMEU. XoTs [lyaHkape 6osiee ToY-
HO OGBSICHSUI, KaKMM 06Pa30M MaTeMaTHKa ZOCTHTAeT COT/IacHsL
C peaIbHOETHIO, OH B U3BECTHOM Mepe COTJIANIAICS U ¢ 00bICHE-
HueM KaHTa, a UMEHHO: CYHTAJI, YTO COOTBETCTBUE MEXIY MaTe-
MaTHKOM M IIPUPOI0H 00YCIOBIEHO YeJ0BEeYeCKUM Pa3yMOM.

KOHBEHIMOHAMMBM.., ITOMY HECKONBKO HEOObMHOMY (hiio-
cochcKOMy TeueHHIO, CO3/laHHOMY reHvieM llyaHkape, npencTout ele
CHIIPATh POJIb CBSI3YIOLIETO 3BeHA B HaIlleM 1MOBeCTBOBaHWY. O4eHb
MHOTHe TIOCTYTIKH (Hh110co(poB HAIIPSIMYIO CBSI3aHBI C MPONOBEye-
MBIMH MU yYeHUSIMU, OCOOEHHO €CJI OHH SIBJITIOTCSI X aBTOPAMHA
RaHHO# noxTpuHbl. BeromumM xotst 661 [{noreHa ¢ ero 604Koit...

Yro xe kacaercs Aexnapupyemoro [lyankape nmoaxona, xoTs
TOHOJIOTHYECKHE U TeM 0oJjiee reoMeTpUYeCKHe MPECTaBIeHHUSI
MOTYT BIIOJIHE YCIIEIIHO HPHUMEHSIThCS [JIsSi PENIeHUs] CaMBbIX
Pa3IMYHBIX NPUKJIATHBIX (PU3MKO-TEXHUUECKUX 3371a4, «HCKYC-
CTBEHHBIH XapaKTep» TAaKOTO MPUMeHeHUs, OCHOBAHHBIN Ha aHa-
JIOTHYHOCTH HETOXAECTBEHHBIX OOBEKTOB, BOBCE HE [[0Ka3hIBAET
MIPOU3BOJILHOTO XapaKTepa CaMUX TeOPETHYECKUX NOCTPOEHHH.

Boobe, y MeTabu3ndeckoii ZOKTpUHbB hPAHI[Y3CKOTO MbIC-
JIUTENSA 10 CHX MOP eCTh IPYINa YYeHBIX-MOKJIOHHUKOB. Kpome
TOTO, HEKOTOpble 3JIeMEeHTHl KOHBEHIIMOHAIN3Ma BOLLIA B W3-
BecTHBIe (pusocodckue TeueHus MPONLIOTo BeKa, HapuMep mo-
3UTHBU3M, IPAaTMaTH3M, OIIePAIHOHATNU3M U HHCTPYMEHTAIH3M.
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KoHeuHo, Tipy 3TOM He HajJ0 3a0bIBAaTh, YTO TOYKA 3PEHUS
KOHBEHI[HOHAIM3MA THIIMYHA ST CyOBEKTHBHOTO WIEAIM3MA,
IIOCKOJIbKY OTPUIAET OOBEKTUBHOE COIIEPXKAHIE B 3HAHUSIX yUe-
HOTO, YMO3PUTEJILHO UCCJIEAYIOIIET0o OKpYKaomuii Mup.

Puc. 11. MHCTHTYT TeopeTHdecKoi puzukn uMenu [lyanxape

«Ho ma eapmonus, xomopyro yenoseueckuii pasym noiazaem om-
Kpvimb 8 npupode, Cyuecmeyem i OHa 8HE YEN08EUECK0Z0 PA3Y-
Ma? Be3 comHnenuss — nem; HEBOIMONHA PEANbHOCID, KOMOPAsL
Boua Bol NOTHOCTIVIO HE3ABUCUMA OM YMd, NOCMUZAIOUELO ee.
Taxoti enewnuti mup, eciu 6vL 0die on U CYUWECMB08AN, HUK020A
He 6bur 6bL nam docmynen. Ho mo, umo o6ue HECKONbKUM MbICIs-
WUM CYuecmeam, Mozio vt 6uimp 06u0 cem. Imoit obweti cmopo-
HOT, KaKx Mbl YeUOUM, MoXcem Gblimb MOLbKO 2APMOHUS, BbIDANCAC-
ML MAMEMAMUUECKUMU 3AKOHAMU>.,

Anpu llyankape. llenHocTh HayKH
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MaBa 2
MNepBbin peniTMBUCT

<«...B Mup ¢ coxpywumenvnoii cunoii 6opeanacs meopus OmHo-
cumenvHocmu... Mue xaxcemcst, umo nu 00, Hu NOCAe HU 00HA HAYY-
HASL MBICTIb, KOMOPOL YOasaI0Ch 3a61a0emb YMamu WUPOKUX CI0e8
ny6aUKU, He NPOU3BOOUNA PABHOZ0 NO cune 3¢hpexmas.

[Tons Jupax

«be3 Jlopenua u Ilyanxape Iiinmwmeiin ne cmoe 6br docmuyd
ycnexas.

Jlyu ne Bpoitnb
«Cneyuanvras meopusi OMHOCUMERLHOCIIU 8 KOHEUHOM Cue-
me Gbina omxpoimuem He 00H020 uenogexa. Paboma Jiinwmerina
6bL1a Mem NOCIEOHUM DEUalOUUM dNeMeHmoM 8 pynoamenme, 3a-
noxcenrom Jlopenyem, Illyanxape u opyeumu, Ha KOmMopom Mozio
Oepacamucs 30arnue, 80308uzHymoe 3amem Munkoeckums.

Maxc bopn

Puc. 12. Ha nepsom CosbBeeBckoM kourpecce 1911 rona

[Tyankape, kpaiinuii cpaBa B HKHeM psiny, GecenyeT ¢ Mapueii
Kiopu, 3a HUM, BTOPOH ClIpaBa, CTONT JUHIITENH.
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Mmasa 2. MNepBsblil penAaTUBUCT

Bcrpeda 1 Gecena ABYX reHHeB MPOM3OIILIA JIHIND OXHAXKIB —
B 1911 roay Ha nepBoM CosbBeeBCKOM KOHTpecce. [IaBHEIL BHI-
Box u3 Aoknazaa [lyankape sByvas Tak:

«Ha ocnose scex amux pesyivmamog 00AHCHA NOABUMBCS HOBASL
JuHamuxa, KOmopas NOMUMO 6CE20 NPOHE20 XAPAKMEPUI0BATACH
6bL NPABUIOM, UMO HUYMO He MOXCEM UMEMb CKOPOCMb, Npeebi-
WanowyIo cKkopocmy ceemas.

Ha 4To BnocaeacTBuy JDMHIITENH € COXKATEHHEM 3aMeTHIL

«[lyanxape no omuowenuro K PEASMUBUCTICKOL MEOPUL Omeepzan
8Ce NOIHOCMYBIO U, KAK MHe NOKA3AA0Ch, NPU 6Cell C80€ell YMCMEeHHOT
NPOHULAMENBHOCU NOKASAL CA60e NOHUMAHUE CUMYAUUU>,

EcTh B MCTOPUH HAYKM JHCKYCCHOHHBIE BOIPOCHI, KOTOPBIE
CO BPEMEHEM, 110 MEPE OTKPBITHS HOBBIX OGCTOSITENBCTB, CTAHO-
BSITCSI TOJIBKO 3amyTanHee. OJIMH U3 TaKUX BOIIPOCOB KacaeTcs
noau yyactus [lyaHkape B co31laHUY OCHOB TEOPHHM OTHOCHUTEb-
HocTH. /[0 CHX TIOp Hay4YHOe COOOIIECTBO Pa3/ieIeHO Ha TPU IPyIl-
16l yyeHbiX. /IBe U3 HUX, CPAaBHUTEIBHO HEGOJBIINE, OXKECTOYEH-
HO CHODSAT MeX/Iy cOOOM: mepBbie OTCTAUBAIOT ONPE/EISIONLYIO,
Ipyrue — KpaiiHe He3HauuTedbHYIO poib [Iyankape. B Tperbeit
rpy1iie, ropaszio 6obIelt Mo YMCIEHHOCTH, OBITYeT 6oiee B3Be-
meHHoe MHeHHe. Ero Jiyunie Bcero BrIpa3us KpyHIHEHTHHI HC-
cleoBaTelb UCTOPUU CTAaHOBJIEHUS peasSTHBU3MA AJsekceit
Anexceesuy Tankun (1926—2003) B cBoeit kuure «O6 uctopun
BO3HUKHOBEHUS TEOPDUHU OTHOCHUTEIbHOCTHY:

«Cosdannas 8 mepevie 200bL HAWEZ0 BeKA MEOPUS NOTONCU-
A HAUAN0 PacuKarbHomy nNpeobPA3veanul0 paree CRLONCUBUUXCA
usuueckux npedcmasienuti, 1e2ia 8 OCHO8Y COBPEMEHHOU @u3u-
xu. Ho, necmomps. na cmonv “3Hauumenshoe mecmo 3motl meopuu
80 BCEti CUCEME COBDEMEHHDIX HAYUHbLY SHAHUI, 6 MPAOUYUOHHOM U3~
JIONHCEHUU UCTNOPUU ee CO30aHUA Ha 00Nzue 2006 YMBEPOUTICA 00HOCTO-
POHHUT N00X00 C HECBOUCTBEHHBIMU OISt MOUHOU HAYKYU 8eCoMA CYUle-
cmeennbiMu npoberamu. B croxcuswerica ucmopuozpaguu oxasancs
0COBEHHO HeO0OUeHEH Nepuod, HenocpeoCMEeHHO NPeowecCmBYy UL
c030anuio, K020a 8 NOUCKAX PEUEHUS BOSHUKILULX NPOMUBOPeUUl ObLiu
BbI0BUHY MBI UCXOOHBIE NONIONCEHUS HOBOU PUIUUECKOU MEopUU>.
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A B mociecsioBiM K COOPHUKY «[[pHHIIMIT OTHOCHTEIBHOCTH
npodeccop TINKUH pe3loMUPOBaAL:

«Hmax, K020 JHce U3 yueHvLx Mol O0NHCHBL CYUMAMD CO30AMENIMU
CTO?.. Koneuno, omxpuimsie do dinuumeiina npeobpasosanus Jlo-
penya sxmouaiom 8 cebs ace codepicanue CTO. Ho sxnad Svinwumen-
Ha 8 ux obvsACHeHUe, 8 NOCMPOEHUE UETOCMHOU PUUUECKOl meopuu
U 8 UHMEPNPEMALUIO OCHOBHBIX CIEOCMBULL 3MOU MEOPUL HACTIONILKO
cyuecmeenen u NPUHUUNUATEH, Ymo JiHumeln ¢ NoIHbIM NPasom
cuumaemcsi cozoamenem CTO. Oonaxo evicoxas ouenka pabomuvi
Sdnwmerina ne 0aem HUKaKozo OCHOBAHUS CYUMANb €20 eOUHCMBEH-
Howm cozdamenem CTO u npenebpezams 6K1a00M OpYZUX YUCHBIX.

Kak npenTeya moHATHs peisiTuBU3MA B hu3ndeckoii Hayke [1y-
AHKapE 310K IIEPBBIE KPAeyroJIbHbIE KAMHH B OyAyllee 31aHue
TeOPHH OTHOCUTEJbHOCTH, [esiTeJIbHO pa3BuBasi Teopuio JlopeH-
1. B 9T0# TeOpHH TIPUHMMAIIOCE, YTO CYLIECTBYET HEMOABAKHBII
3(hup U CKOPOCTb CBETA OTHOCUTEJIBHO 3(pHpa He 3aBUCUT OT CKO-
poctu ucroynuka. IIpu nepexoze k aBrxyuieiics cucreme oTcyeTa
BBITIOJIHSIIOTCS] HUMEHHO NpeobpasoBanust JIopeHIta, a He K1accuye-
CKHe NpeoOpa3oBaHus, NPEAIOKEHHbIE B CBoe BpeMs elne [amu-
aeo l'amuneem. Hano otmeTuts, uto JlopeHir cuuTan nosyyeHHble
1peoOpa3oBaHus BIIOJIHE PEATbHBIMU U JaXKe UCKAT (PU3UUECKUE
MEXaHH3Mbl, KOTOPBIE MOTJIH ObI JIEXXATh B OCHOBE U3MEHEHHUS JIn-
HEWHBIX pa3MepoB TeJl. IlyaHkape ynanoch He TOJBbKO HAHTH yTOY-
HeHHyI0 (hopMy npeobpazoBanuii JIopeHila, KOTOPBIH MOIYYHIT HX
TOJIBKO B IEPBOM MPHOGIMKEHMH, HO M MATEMATHYECKH CTPOTO TO-
Ka3aTh, YTO OHU 0OPaA3yIOT Py IpeoOpasoBaHuMil.

Dakr ocraerca ¢GakToM, W CjleLyeT MPU3HATh, YTO elle
B 1898 roxy, 3amoro 10 3HamenuTo# paboTsl JitHireiHa 1905 ro-
aa, [lyankape B cBoeM Tpyze «/3MepeHue BpeMeHU» cHOPMYIIH-
poBaJl OOMIMA ¥ YHUBEPCAIbHBIM NPHHIMIIBI OTHOCHTEIBHOCTH.
B uHTEpIpeTaliii y4eHOTO OHY BHITJISEH KaK (DYHIAMEHTATbHBIN
(bu3MuecKuii IPUHIMI, COTIACHO KOTOPOMY abCOIIOTHO Bee (Hu3Hu-
YecKHe NPoIecch B MHEPIMAIbHBIX CHCTEMAX OTCYETa IIPOTEKAIOT
OIIMHAKOBO, He3aBHCHMO OT TOTO, HENOJBUKHA JI CHCTeMa WU
OHAa HaXOJMTCSI B COCTOSIHUM PAaBHOMEPHOTO U INPSIMOJIMHEHHOTO
nsmxeHus. Orcroga Ilyankape ciesan BBIBOJI, UTO BCe U3BeCTHBIE
3aKOHBI MPUPOZB! OJJMHAKOBBL BO BCEX WHEPUHAIBHBIX CUCTEMAX
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oTcyeTa. 3aTeM OH JiasKe BBeJ PEBOJIOIMOHHOE IIOHATHE YeThIPEX-
MEDPHOTO IIPOCTPAHCTBA-BPEMEHH, TEOPHIO KOTOPOTO TOPa3zio MO371-
Hee pa3paboramu Anpbepr JuHurTeitn u ['epMan MUHKOBCKHIA.

B xHure «O6 ucTopun BOSHUKHOBEHHS “TEOPHH OTHOCUTEb-
HoCcTH » ITpodeccop Tsankun muieT:

«.B 1898 . Iyaunxape 6 cmamve “Usmepenue epemenu”,
obcyxcoas npobremy onpedenrenuss KOMUUECMBEHHBIX XAPAK-
MePUCTUK (PUIUUECKO20 BpeMEHU, NPULLEL K BAXCHLIM BbIBOOAM
0 KOHBEHYUOHANOHOU CYWHOCTIU NOHSIMUS OOHOBPEMEHHOCTU,
nPeocmasasiouum He MoabKo UCTNIOPUYECKUT UHMepPeC, HO U NO360-
NSIOUUM YACHUND 0ZPANUYEHHOCTD CYULECMEYIOUel MpPaKmosKu
NPOCMPAHCMBEHHO-BPEMEHH020 ACNEKMA CNEUUANLHOU OMHOCU-
menvrocmu. Ilyanxape ommemun, 4mo nNoCMyYiam nNoCMOSAHCMEA
cxopocmu céema “0an wam Ho80e NPasuno 01 NOUCKa 00Ho8pe-
mennocmu”. Ho 6 omuouenuu Ucnonb3yemozo npu smom npeono-

JOMHCEHUSL O HE3ABUCUMOCTNIU CKOPOCMU ceema OmM HANpasieHus

pacnpocmpanenus agmop coenan credyouee Kkamezopuueckoe
ymeepxcoenue: “Imo ecmv nocmyaam, 6€3 KOMOPo2o Henb3s Obino
ObL NpeOnpuUHAMb HUKAKO20 U3MEPEHUsL 3mOot ckopocmu. JlanHbii
NOCMYAAM HUK020A HELb3S NPOBEPUML NPSIMO HA ONbime”>.

Puc. 13. MartemaTuk, dunocod, usuk

«llyauxape 3anuman no omuowenwo xk QUIUYECKUM meopu-
AM HECKONLKO CKENMUUecKylo NO3ULuio, Cuumasi, wmo eooluse

2 Tpuropu# Ilepensman 3 3



Yactb 1

cyuecmeyem 6eCKOHEUHO MHOZ0 TOZUNECKI IKBUBANCHMHBIX TOYEK
3pEHUS U KAPMUH 0elCMEumesHOCIMU, U3 KOMOPbIX YueHsli, py-
K0B0OCMBYACh UCKIIOUUMENLHO cO00paxXceruimu yoobemea, évi-
6upaem xakyro-mo 00ny. Beposamro, maxol HOMUHANUIM UHOU
PA3 Mewan eMy NpuHame mom gaxm, ymo cpedu I0Zuueck 603-
MONCHBLX MeOPULi ecib maxiie, Komopbsle OIUNCE K (pusudeckoil pe-
ANLHOCMU, 80 8CAKOM CAYUAE, AYUUie COZACYNMCS ¢ UHMYUYUet
Qusuka u mem camoim Goavue Mozym nomous emy... Qurocog-
CKAsl CKAOHHOCMb €20 YMa K “HOMUHANUCTUYECKOMY Ydobcmey”
nomewana Ilyanxape nonamo snavenue udeuw OMHOCUMETLHOCTIU
80 8cell ee ZpanouoIHOCIML>.

Jlyn ne Bpoiins, epBoiii 1aypeat Mefann uMeHu Ilyankape
(1929 ron). Ilo Tponam Hayku

A1 BechbMa IIIyOGOKHe COOOpaXEHUs A eMY II0JHOE OCHO-
BaHUE 3aKOHYHTH CTAThIO CJIEAYIONIHM KAaTeTOPHYECKHM BHIBO-
JIOM:

«O0nospemennocmy osyx cobbimuti unu NOPAGOK UxX ciedo-
8aHUS, PABEHCMBO 0BYX ONUMENbHOCTENR O0NNHCHbL ONPEOesIMbC
maxum o6paszom, umobvL GoOPMYIUPOBKA eCMECNBEHHBIX 3AKOHO8
bvL1a 6bL HACMONLKO NPOCMOH, HACKOILKO 3MO0 803MONCHO. [[py2u-
MU CTIOBAMU, 6CE MU NPABULA, 6CE MU ONPEOCEHUA ABAIOMCA
WD NAOOOM HEOCOIHAHHOZ0 CO2NAUEHUS>.

Hazno taxxe 4ecTHO mpusHaTh, YTO HAPSLY C NepeJOBBIMU
UJessMM, HAMHOTO ollepeiMBIIMMYU CBoe Bpems, [lyaHkape mpo-
J0JKaJl MCIIOb30BaTh YCTAPEBHIYIO KOHIENIUIO 3(Hpa, XOTs
U TPUZEPKUBAJICSI MHEHHS, YTO eT0 HUKOPa HE YAACTCsS OOHa-
pyxutb. B 1900 rogy oH ogHMM M3 HmepBBIX BBRICKA3aJl 3aMeya-
TEJIBHYI0 MBICJIb, YTO OXHOBPEMEHHOCTH COOBITHH He abCOIIOTHA,
a mpeficTaBisieT cO60M HeKoe YCI0BHOE COTJIallieHne MexXay ¢u-
3UKaMU — cBoeoOpasHyIo «koHBeHU0». Hapsiay c atum [Tyanka-
pe TakXe czesa IIpeJoIoxKeHne, YTO CKOPOCThb CBeTa He TOJIBKO
KOHeYHa U Heu3MeHseMa B OMHOPOXHOM Cpefie, HO U IipenebHa
10 CBOEMY 3HAUEHHIO.

Bce a1 paboTsl OKazaaM oueHb HOJIBINOE, €CIUM HE CKAa3aTh
omnpezessioniee BausiHue Ha JlopeHIa, koropsiii B 1904 roxy pas-
paboTaJt HOBBI BapUaHT CBOEH TeopUH. B Heil OH IPeANOIoKHT,
4To 1npu GOJBIUX CKOPOCTAX MexaHuka HpioToHa Hy)Aaercs
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B PeNATUBMCTCKUX nonpaskax. B 1905 roxy Ilyankape 3naum-
TeJIbHO PA3BUJI 9T UAeH B cTaThe «O JuHaMUKe 3J7IeKTPOHay. J|Be
4acTH 3TO yAMBUTENBHON paboThl mosBuaUCh NetoM 1905 roxa,
a 3aKJII0YMTEJIbHAS CTaThsl, COAEPIKALIasi BCe OCHOBOTIOIATAIOIIHE
BBIBO/IbI, — B Havyasne 1906-ro, mpuyeM 1o HENOHATHBIM MPUYH-
HaM y4eHbIH Omy6JIHKOBal €€ B MajOM3BECTHOM HMTAJBSIHCKOM
MaTeMaTUYeCKOM XKypHaJle.

B aToif UTOrOBO# cTaThe CHOBa M CHOBAa IMOAYEPKHBAJIACH
BAXXHOCTH TIPUMEHEHUS BCeOOIEro NMpUHIUNA OTHOCHTENbHO-
CTH ZJIs1 BCeX (PU3NYECKUX SIBICHUH, BKJIIOYAsi MEXaHHYECKHE
(ux paccMarpusan eme [anuseit), 37leKTPOMAarHUTHBIE U IPaBUTA-
unonHsble. IIpu sTom Ilyankape BeIIUCA €AHHCTBEHHO BO3MOX-
Hble [IPe0Opa30BaHUst KOOPAUHAT, COXPAHSIONIME OMHAKOBYIO [JIsI
BCEX CHCTEM OTCYeTa 3aIHuCh (pu3nueckux ypaBHeHMH. VIMeHHO
B 9TOH (opMe OHM BIOCJIEACTBUM U IIONYYUIN Ha3BaHHE <IIpe-
obpasoBanus Jloperuas. Kpome Toro, Ilyankape Hamiesa TouHoe
BBIPRXKCHHE U YCTHIPEXMEPHOTO WHTEpPBaa KaK WHBapHaHTa
npeobpasosanuii Jlopenna, BKIOYast YeTbIpeXMepHYI0 hopMy.In-
POBKY IIPMHIMIIa HANMEHBIIETO JieicTBHUS. B aT0# cTaThe OH TakXKe
TIPE/IJIOXKAII TIEPBBL HaOPOCOK PESIITUBHCTCKOM TEOPHH rPaBUTa-
1IUH; B €T0 MOJIEJY TATOTEHHE PAaCcTIPOCTPAHSIOCH B 3dUpe CO CKO-
POCTBIO CBETA, a caMa Teopusl ObLIA JOCTATOYHO HETPUBUAIBHOIM,
4TOOBI CHSTH TOJIyYeHHOE elle JIAmmacoM orpaHH4YeHHe CHH3Y
Ha CKOPOCTb paclpoCTpaHeHUA IPaBUTaLlMOHHOTO MOJIA.

DUHHITENH B CBOMX MEPBBIX paboTax MO TEOPHM OTHOCUTE/Ib-
HOCTH HCIIOJIB30BaJl, IO CYyIIECTBY, Ty K€ MAaTEMaTH4YECKYIO0 MO-
nens, BKIOYANylo mpeobpazopaHus [lyankape — Jlopenna
U PeJISITUBACTCKYIO (HOpPMY AJs cJI0KeHHs cKopocTeid. OqHako
B OTJIMYHME OT CTAPHIMX KOJUIET DUHINTEHH Ceal 3HAYMTE N b-
HBIii IIaF BIIEpe/] ¥ PellnJI He TPUBJIEKATh NOHATHE 3PHpPa TOJb-
KO JUIS TOTO, YTOOBI 10Ka3aTh HEBO3MOXKHOCTH €ro HAOJMI0IeH S
OH MOJHOCTHIO YIPA3AHUI B CBOMX MOCTIEAYIONIMX PaboTax Kak
HOHATHE 3(PUPa, TAK M OMMMPAIOMIHMECS HA HETO OHATHUS abCOIOT-
HOTO ABHXKEHHUSI U aOCOJIOTHOTO BPEMEHH, KOTOPBIE IPOAOJIKAT
HacToitunBo Hcnosnb3oBaTh [lyankape. Ceifuac 9Ta TEOPUS HOCUT
UMl «CTel[HaIbHas Teopusi oTHOcuTeabHOCcTHY (CTO) M MMeHHO
ee Hallli IeTH ¥ BHYKH U3Y4aloT B CPeHEH IITKOJIe.
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Bce noBoie apdexThl, koTopsie Jlopenir u Ilyankape cum-
TaJd TUHAMMYECKUMU CBOHCTBaMHU 3(pupa, B TEOPUH OTHOCH-
TEJIHOCTH OHHINTEHHA BBITEKAIOT U3 OOBEKTHUBHBIX CBOMCTB
IPOCTPAHCTBA M BPEMEHH, TO eCTh (PAKTHUUECKH IMepeHEeCEeHBI
JO#iHMITeTHOM M3 AIMHAMUKU B KHHEMaTUKY. B 3TOM ry1aBHOE OT-
guyue noaxozoB Ilyankape u JDiHINTeHA, 3aMacKMPOBaHHOE
BHEIIHHUM CXOJACTBOM HMX MaTeMaTH4YeCKHX Mojesieil: OHH II0-
pasHOMy HOHMMATH TIy6oKyio dusuueckyio (a He TOIBKO Ma-
TEMaTUYeCKYI0) CYLI[HOCTb 3TUX MozeNeli. llepeHoC B KuHEMa-
THKY MO3BOJMJI DUHIITEHHY CO34aTh 11€JIOCTHYIO M BCEOOIUIYIO
TEOPHIO MPOCTPAHCTBA U BPEMEHH, a TaKXKe PElINTh B €€ paM-
KaX paHee He IMOAJABABIINECS IIPOGJIEMBI, HATIPUMED BOIPOCHI
0 PasHBIX BHUIAaX MacC — TPaBUTAIIMOHHON X WHEPIIMOHHOM, 3a-
BHCHUMOCTH MaccChl OT 3HEPTHH, COOTHOUIEHMH MECTHOTO U «ab-
COJIIOTHOTO» BpeMeHHU U np. Emme onHo cyIecTBeHHOe OTIHYHE
nozunmii Ilyankape ¥ OWHINTEHHA 3aKII0YaJIOCh B TOM, YTO CO-
KpallleHue ATHHB 10 JIopeHITy, pOCT HHEPTHOCTH CO CKOPOCTHIO
¥ IpyTHE PeATUBHCTCKHeE BHIBOABI [Iyankape BMecte ¢ JlopeH-
IleM HOHMMaJ KaK BIIOJTHE peasibHbie dusmueckue 3hdeKTHl,
a JUHIITERH — KaK KaxXylinecss HaM B CBOeW OTHOCUTEbHOCTH
¥ He uMelonre abCoMOTHO HUKAKMX PU3NUECKUX IIPOSBICHHIA
B COGCTBEHHOI CHCTEME OTCUETA.

BeposiTHO, HemOCTaTOYHO TIYOOKHMH aHAMM3 (DU3UUYECKON
cymuoctn CTO B paborax IlyaHkape ¥ TOCIYXKHJI TIPUYHMHON
TOTO, 4TO (PU3MKM He 0OPaTH/IM Ha 9TH PabOThI JOJKHOTO BHHU-
MaHusA. CoOTBETCTBEHHO, IIMPOKUI pe30HAHC MTEPBOM XKe CTaThbU
DiHIITelHHA B OrPOMHOII cTermeHu OblL BRI3BAH SICHBIM M TIy00-
KHM aHAJTM30M OCHOB UCCIelyeMOH (pu3NdecKOoil KapTHUHBI.

O6ocHOBaHMe HOBOM MEXaHMKM TakXe ObLIO Pa3IM4YHBIM.
Y Di#tamreiina B cTathax 1905 roga MpUHIMII OTHOCHTEIBHOCTH
C CaMOT0 Hayasa He YTBEPXKAAeTCs KaK BBIBOJ, U3 JTHUHAMHUYECKHX
COOOpaXKeHUN M SKCTIEPUMEHTOB, a KJIAJETCS B OCHOBY (PU3MKM
KaK KHHEMaTH4ecKasl akcuoMa (Takxke 71/ BCEX siBJIEHHI 6e3 uc-
KJ104eHus ). M3 5TOoM aKCHOMBI, a TakK)Ke U3 TIOCTOSTHCTBA CKOPO-
CTH cBeTa MaTeMaTH4ecKui anmapar Jlopenna — Ilyankape mo-
Jyqaetcs aBToMaTHaecku. OTKa3s ot ahupa O3B0 CBOOOIHEE
TIOAYEPKHYTh, YTO NMOKOSNIASACS U ABMKYHIAsACS CUCTEMBI KOOD-
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JUHAT COBEPHIEHHO PAaBHOTIPABHBI U IIPH II€PeXO/Ie K ABUXKYIIIEH-
csa cucreMe Te ke 3¢ beKTbl 00HAPYKUBAIOTCA YXKe B OKOSIIEH-
cs. buorpad Iitnmreiina [laific yrBepxaaer, uto u y Ilyankape,
IpUYEM JIaXKe PaHbille, 3TOT BOMPOC ObUT pa3obpaH MOCTATOYHO
noxpo6HO, OHAKO caMa KoHIenus a¢upa, ot kotopoii [yanka-
pe He OTKa3bIBaJICS, HEBOJIPHO BBRI3BIBAJIA Y YHTATEs TIPECTaB-
JIEHHEe O BBIZIEJIEHHOCTH CUCTEMBl OTCY€Ta, B KOTOpOo# adup mo-
KOMTCSI, MeIasi BOCHPUHUMATD HEI0 OTHOCUTEIBHOCTH B YUCTOM
Buze. B pampHedimem (mocie paboter JiHmTeiiHa) Ilyankape
TOXe BBICKA3aJ1 3TO II0JI0XKEHHe.

JUWHNITE’H, N0 ero MOo3HeRIIeMy TPU3HAHUIO, B MOMEHT Ha-
yasia paboTHI HaJl TEOpHEN OTHOCHTEIBHOCTH He ObLII 3HAKOM C TI0-
crenuumu mybmukanusmu [lyankape. Bosiee Toro, Hu DWHIITElH,
HM aBTOPHI JIPYTUX I1EPBbIX PaboT MO TEOPHUH OTHOCHTENIBHOCTH
He cceutanuch Ha pabotsl [Tyankape. IIpodeccop A. A. Tankun
3aMeyaeT Mo 3TOMY HOBOLY:

«Cmonw HesHumamenvHoe omHouenue x nepuody Gopmupo-
6aHUSL UCXOOHBIX NPUHLUNOE PYHOAMEHMATLHOU MEOPUU HENbIA
00BACHUMb NOMEPetl UHMEPECA YUEHBIX K UCTNOPUYECKUM Jemansim
B03HUKHOBEHUA HOBBIX HAYYHBIX KOHUenwuui. B mom e nepuod
8 Qusuxe HopMUPOBATUC, MAKHE UCXOOHBIE NOTONCEHUS OpY2oil
1080, ewje 6onee PaduUKArLHOU Pu3uUecKot meopuu — K8aHMOoBO
mexanuxu. Ho e onucanuu ucmopuu cosdanus smot meopuu Ha-
UANLHBL Nepuo0 Pa3suMus UCX00HbIX udeti 6cez0a 8bICOKO OUeHU -
8AUICS KAK 8aXCHetuull sman omxo0a om 20cno0Cmeyouux mozoa
NPUHLUNOB KIACCULECKOU MEXAHUKU. .

Heobvrunocms 68160008 HOBOU MeOpUL N0 CAMbiM, KA3ANOCH
6bl, NPOCMbLM BONPOCAM HEUSMEHHO BbI3LIBANA OZPOMMBIL UHME-
pec u 3a npederamu nayunvix kpyeos. Iloxcanyt, 8 wupokou us-
86CMHOCIU IMOU MEeOpUU, 6 ee NONYASPHOCMU, OPZAHUI0EAHHOU,
8 OCHOBHOM, OaNeKuUMU OM HAYKW TUMEPAMOPAMU, U 3AKIIOUEHA
00Ha U3 npuwuH ucmopuoepaduueckux omcmynieHuli om mouno-
20 U 00BEKMUBHOZ0 ONUCAHUS UCTMOPUU KPYNHeliUlez0 HAYUHOZ0
omxpumus XX eexa. Uckaxcenus ucmopuu cocmosny He moavsko
8 NOIHOM 3a06eHUU PEULAIOUe20 BKIA0A 8bI0AI0UL20C PPAHUYICKO-
20 yuenozo Anpu ITyanxape 8 nauanvmwill nepuod Gopmuposarus

37



YacTb 1

UCX00HbIY Udell HOBOU Mmeopuu, HO U 8 HedooueHke ezo pyndamen-
manvhvix pabom 1905—1906 zz. no cosdanuro camoli meopuu».

Iocne mosasnaenust B 1905 roay nepBeix padoT JHHIITEHHA
10 TEOPWUM OTHOCWTENBHOCTH IlyaHKape HEOXXUHDAHHO TIOJHO-
CTBIO TIepeCTaT MyOJNKOBATHCS Ha 3Ty TeMy. Hu B oxHoit pabore
HOCJIEIHUX CEMU JIET )KU3HM OH He yIIOMHUHAT HU UMeHM JUH-
HITeifHa, HU TEOPUM OTHOCUTENBHOCTH Kak TakoBoi. OH Takxke
HU TPH KaKHX 0OCTOSTEIbCTBAX He HAa3bIBAJI TEOPHIO SHHIITEH-
HOBCKOM, XOT$ B TO € BpeMsl THCal IO IPYTOMY TTOBOAY 00 «3ifH-
mTeitHOBCKOM Teopun ¢otoapgekrar. bonee Toro, Ilyankape
TIO-TIPEXXHEMY TIPOAOIKAT 0OCYKAaTh CBOMCTBA 3hrpa U YyIIOMHU-
Hant aGCOJIIOTHOE JBUYKEHUE OTHOCUTEIBbHO Aupa.

Pc. 14. Ans6epr Jitarrreidd v Xeuppuk Jlopeun

HecMmoTps Ha HenpuATHe TEOPUH OTHOCHUTENBHOCTH, JTUYHO
K OuHiTelHy [lyankape OTHOCHI/ICS BIIOJTHE HEHTPAJIbHO, €CIIH
He cKa3aTb Jo6poskeaTesbHO. Harmpumep, oH maxe 1aa MoIo0-
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My Y4E€HOMY IOJIOKHMTENbHYIO XapaKTEPUCTUKY /11 COUCKAHMS
Mecta npodeccopa LIOPUXCKOro BBICHIETO MOMMTEXHUYIECKOTO
YYVITHINA:

-1 inwmerin — 00U U3 CAMBIX OPUZUHATLHBIX YMOE, KOMO-
poie S 3HAN; HECMOMPS HA CB0I0 MOAOOOCTIb, OH YHce 3AHANL BECH-
Ma nouemHoe Mecmo Cpedu GUOHETILUX YUEHVIX CB0e20 BPEMEHU.
FBonvwe scezo socxuuaem 6 Hem 1e2kocmy, ¢ KOMOPOL 0K Npucno-
cabausaemcs K HOBbIM KOHUSTIUUAM U YMeem U36Leub U3 HUX 6Ce
credcmeust. On ne 0epIcumcs 3a KacCuuecKue NPUHUUnyL u, K0z0a
neped num usuuecxas npobrema, 20mos paccmompems nobvie
goamoxcnocmu. Brazooaps amomy ezo ym npedsudum nosvie seie-
HUS, KOMOPbLEe CO 8PeMEHeM Mozym Obimb SKCNEPUMEHMANLHO NPO-
sepennvt. A ne xouy cxazamo, 4mo ece 3mu npedsudenus evideprcam
OnbIMHYI0 NPOBEPKY 8 mom OeHv, K020a 3Mo CMaHem 603MONCHO;
Hao6opom, NOCKOILKY OH UWEm 60 8CeX HANPABIEHUNX, CAedyem
oxcudamy, ¥mo GONLUUHCEO nymell, Ha KOMOpble OH 6crmynaem,
OKANCYMCA MYNUKAMU; HO 8 MO KHce 8PEMA HAD0 HAOeAMbCS, YUMo

= 00HO U3 YKASAHHLIX UM HANPAGAEHUll OKAXCEMCS NPAGUNLHOLM,
“u amozo docmamouno. Umenno max u naoo nocmynams. Porv ma-
memamuueckol YU3UKU — NPasUIbHO CMAsUMb 80NPOCHL; PEUUMD
UX MONCEM MONLKO ONbIM.

Byoywee noxasxcem 6oree onpedenenno, xaxoeo 3uauenue
2-Ha Junwmetina, a ynusepcumem, KOMOPbvLU CYyMeem npussamy
K cebe M0N00020 Mampa, u3eeuem u3 3moz0 MHO20 novecmei»
(A. Ilyankape, M36paHHble IPOU3BENEHU).

B ampesne 1909 roma Ilyankape mo npurnamenuio I'nib-
Oepra mpuexas B I'epMaHMIO M MPOYUTAT TaM DAL JEKIHA,
B TOM YucJe ¥ O NIpUpIulie oTHocUTeabHOoCcTH. IlyaHkape Hu
pa3y He YNIOMSHYJ B 3THUX JIEKIMAX He TOJBKO JiHIITeliHa,
HO W CBOETO KOJIery — MaTeMaTHka MunkoBckoro. O mpu-
yuHAX «Mom4yaHus llyaHkape» BBICKA3bIBaJOCh MHOXECTBO
runore3. HekoTopble MCTOPUKH HAyKu IPEATIOJOXKWIU, YTO
BCceMy BUHOI oOuaa [lyankape Ha HEMEIKYIO K0Ty HDU3UKOB,
KOTOpasi HeJIOOLIEHHUBaJIa €70 3aCJIYTH B CO3JIaHUM PEISITHBUCT-
CKoit Teopuu. [[pyrie cyuTaloT 3TO 0ObSICHEHNE HENPaBAOIIO-
no6HEIM, Tak Kak IlyaHkape HUKOTZA He 6bLI 3aMedeH B 06U-
Jax II0 TOBOJY MPUOPUTETHHIX CIIOPOB, 4 TEOPUIO DMHIITEHHA
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Yacts 1

MpPEeANOoYIH He TOJAbKO B epMaHuu, HO U B BenukoOpuranuu
u gaxe camoit Mpannun. BeiaBuranace v Takasi rHIIOTe3a; SKC-
nepumenTsl Kaydmana, npoBeZleHHEBIE B 3TH I'OZbl, IOCTABHIN
[0l COMHEHWe MPUHINI OTHOCUTEIbHOCTH M (HOPMYJIY 3aBH-
CHMOCTH MHEPTHOCTH OT CKOPOCTH, TaK YTO He HUCKJIIOYEHO, YTO
[Tyankape peniu npocTo NOA0XKAATH C BHIBOJAMH 0 MIPOsiCHe-
HUsI 3TUX BOIIPOCOB.

B 1897 rony nemenxuii pusux Bansrep Kaydman oxnHospe-
MEHHO C aHT/IMicKuM KoJuterod /[xk.-/>x. ToMcoHOM u3Mepm
OTHOIIIEHHUE 3apsiia K Macce [/isl KaTOAHBIX Jiyuyeil. Pe3ybTarhl
y 060UX SKCIIEPUMEHTATOPOB ObLIN IOXOXKH, oqHako Kaydmasr,
B OTJIHYKeE OT ToMCOHa, ObLT OCTOPOXKEH B CBOMX BBIBOJAX, U CJIa-
Ba IIEPROOTKPHIBATEJISI 3/IEKTPOHA JIOCTaach TOMCOHY.

Eme 10 cosmanusi criennajJbHON TEOpPUHU OTHOCHUTEJIBHO-
ctu Kaydman B 1901-1903 romax mpoBes cepHi0 dKCIEpH-
MEHTOB, BI€EPBble YCTAHOBHBIUMX 3aBUCHMOCTH OTHOINEHUS
3apsiia K Macce IJs1 3J1eKTPOHA OT ero CKOpOCTH (BIIPOYEM,
TEOpPEeTHYECKH 3TOT (pakT ObLI paHee MpeacKaszaH XeBUCAAOM
u Ix.-/Ix. TomcoHoMm). B To BpeMs nanmblii 3¢dekT TpakTo-
BaJIM KaK HaJW4He y 3JeKTPOHA, KpoMe (MJIH BMECTO) OOBIY-
HOH, elle U 0COGOM «3JIEKTPOMAarHUTHOM» MacCh. B Komie
1905 roza, yxe mocie sitHmreiiHoBckod nybaukanuu CTO,
Kaydman nposes HoBbie H3MEPEHHUSE, HECKOJIbKO MOBHICHUB KX
TOYHOCTBH [0 CPAaBHEHUIO C HPeAbAYIINMH. O1yOINKOBAHHbIE
pesyJIbTaThl 3THX JKCIEPUMEHTOB He TMOATBepXkAanu dop-
Myay JlopeHiia, BOIIeAYIO U B TEOPHUIO OTHOCUTEIbHOCTH,
U TEM CaMbIM CTaBWJIM O] COMHEHHE BHIMOJHEHNE TPUHIU-
11a OTHOCUTEJbHOCTH AN dnekTpoauHamuku. Cam Kaydbman
K TEOPMH OTHOCUTEJBHOCTH C CAMOTO Hayajla OTHECCSI C HeJ0-
BepHEM U 0OBSIBUII, UTO €0 OIBITH CBHAETEIbCTBYIOT B ITOJIb-
3y He 3WHIITEHHOBCKOM, a aJbTepHATHUBHON Teopuu Maxkca
A6parama. OqHaKO HECKOJBKO MO3/IHEE HE3aBUCUMbIE U3Me-
PEHHs M0Ka3aaM, YTO MPUHIUI OTHOCUTEBHOCTH B 3JIEKTPO-
AMHAMHKE TOXE BHINOJHAETCS, U Teopusi AbGparama Oblia
OTBepTHyTa. Bompoc o ToM, 6bLJIa JIM TOYHOCTh YIOMSHYTHIX
OIBITOB JIOCTAaTOYHOH JIJIs1 TAKOTO BEIBOJA yXe€ B T€ TOABI, AB-
JNSETCSA CTIOPHBIM.
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nasa 2. Mepsbii penatueuct

Puc. 15. Cmeinenue nepureus Mepkypus: v — opOUTaibHAss CKOPOCTB,
F — cuna nputsaxenns, S — Cosnue, P — Touka nepurenus (6anxaiiniero
paccrosiuisa Ao Coanua) Mepxypus

B cBoux Hemelkux nexiusx IlyaHkape caeaai BaXkHOE [IPEICKa-
3aHHE. PEIATHBUCTCKUE IONPABKU K TEOPHH TATOTEHHUS HOJIK-
Hbl OOBACHUTH BEKOBOE CMelleHue mepurejins Mepkypus. 3to
npeackasanue cboutocs B 1915 roxy, korna DMHIITEHH 3aKOHYNIT
paspaboTKy obiieil TEOPHU OTHOCHTEIBHOCTH.

Bonee monsitHo# nosuius Ilyankape cTaHOBUTCS MOCJIe JI€K-
nuu «IIpocTpancTBO M BpeMsi», C KOTOPOH OH BBICTYIIUJI B Mae
1912 roga B JlonaonckoM yaupepcutete. B Heil yuyeHblii cyuTaeT
MEPBHYHBIMH B MepecTpoiike (pU3UKU HOBBI€ 3aKOHBI MEXaHUKH
Y PUHIUH OTHOCHTeIbHOCTU. CBOMCTBA MPOCTPAHCTBA U BPeMe-
HY, 10 MHeHuIo Ilyankape, 10/1KHBI BHIBOJUTHCS U3 TUX 3aKOHOB
U TPUHIMIA WU YCTaHABIMBATbCS KOHBEHIIMOHAJIBHO. JifH-
IITEH ke MOCTYNHJI HaoOoPOT: OH BBIBEJ AMHAMHUKY M3 HOBBIX
CBOMCTB IIPOCTpaHCTBA ¥ BpeMeHH. [lyankape no-npexxHeMy cuu-
TaeT nepexoi (pU3MKOB Ha HOBYIO MaTeMaTHUecKylo (hopMyIiu-
POBKY NPHHIIUIIA OTHOCHTEIBHOCTH (Mpeobpa3oBanusi JlopeHna
BMecTO IIpeoOpa3oBatuil Iauiies) 1eJ0M COTJIANIEHHUS:

«3mo e 3nauum, umo GuauKu ObiIU BbIHYHCOEHDL 3MO COe-
Jams; OHU cuumailom Hogoe coziauierue Oonee yOOGHbIM, 80mM
U 8ce; u me, KMo He NPUOEPICUBAETMCL MAKO20 POOA MbICAU, MO-
2ym 6noaHe 3aKOHHO COXPAHSAMb CMAPbLil, 4¥moObl He Hapyuwams
ceoux npusviuex. Mewcdy namu 2080ps, s Oymaro, umo OHU ewe
0o.120 6ydym amo denamu».
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Yactb 1

W3 3THX c710B MOXHO NOHSATH, lodeMy I[lyaHkape He TOJIbKO
He 3aBePUINJI CBOU ITyTh K TEOPUH OTHOCUTEIHHOCTH, HO JaKe OT-
Ka3aJICsl IPUHATH YK€ CO3/1aHHYIO TEOPHIO.

Kak 651 3204HO OJIEMU3HUPYsT CO CBOMM BEJIUKKM ITPe/IIIeCTBeHHHU-
KOM, DHHITTEHH B «IBOJIOIUH (DU3UKH», HATIMCAHHON MM COBMECTHO
¢ nosmbekuM ¢usnkoM Jleonomsaom UudensroM, pasMpImisi

«Qusuueckue nonamus cymov c80600Hble MBOPEHUS HEN08EUL~
CK020 Pasyma, a He onpedenetvl OOHOIHAUHO BHEWHUM MUPOM, KAK
amo uHozda Moxcem noKA3amuCs. B nawiem cmpemieHuu nowsms
PEANLHOCTL MbL OMUACMU NOO0OHbL YeN08EKY, KOMOPbLL Xouem no-
HAMb MeXaHU3M 3aKpuimsix uacos. On sudum uugepbram u deu-
HCYUUECs cmpenxu, 0axce CLoluum muxanve, Ho He umeem Cpeocme
omkpbime ux kopnyc. Ecau on ocmpoymen, mo moxcem napucosamn
cebe Hexyio Kapmumny Mexamusma, xQmopas. omseuaia Ovl scemy,
4mMo OH HAbIIOOaem, HO O HUK0Z0A He MONcem BbiMb yeeper & moM,
UMO e20KAPUNA eOUHCTNBEHHASR, KOMOPAS MOZNA bbl 06BACHUMS €20
Habmodenus.. On nuxozoa ne 6ydem 8 cOCMOAHUU CPABHUMY CBOIO
KaApMuHy ¢ peanbHbiM MEXAHUIMOM, U OH He MOXCem Oaxce npedcma-
8uUmMb cebe 803MONCHOCTND UNU CMBICIL TAKOZ0 CPABHEHUSL>.

Puc. 16. [TpoctpascTBo-BpeMst MUHKOBCKOTO B TEOPHH OTHOCUTEIPHOCTH
SlHmTeHa

«Ecu 6vt Oasce 0xa3anoch, umo Mup udeii Hew3s 8biBecnu U3 Onbima
TIOZUUECKUM NYMEM, 4 4IMO 8 ONPECENICHHbIX NPECerdx 3Mom MUp ecmo
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[nasa 2. [lepBbI penaTUBMCT

NopoNCOerUe UeT08eUECK020 PA3YMA, 0e3 KOMOPOZO HUKAKAS HAYKA He-
BOIMONCHA, BCE JHCE OH CTONb e MANO bl Obl HE3ABUCUM O NPUPOCHL
HOWILX OWYUIEHU, KaK 00exc0a 0m (hopmbl 4en08EHeCK0z0 MERA>.

AnpbGept Diinmreitn. CYMHEOCTH TEOPUH OTHOCUTEILHOCTH

BmecTe ¢ TeM MOXHO cMeJI0 TIPeIOI0KUTh: BHYTPEHHE JiH-
wreiiH Ob1 TIyGOKO yOexIeH B TOM, YTO <«HMHTE/LIEKTyalIbHbIE
MPOAYKTHl 4eJ0BEUECKOTO pa3yMa» M, B 4aCTHOCTH, MaTeMaTHKa
BO MHOTOM OHNPEJENSIOTCS OKpyXKamomlel (Pr3ndecKo peasbHO-
ctiio. Kak BusiHo, moaxoant Ilyaukape n JUHINTENHA K TOCTHKE-
HUIO JIeHCTBUTEIbHOCTH BHEIIHer0 Mupa cyiecTBeHHO OTINYaloT-
c4. To, uTo DUHIITEH HOHUMAET KaK OTHOCUTE/ILHOE, HO 0OBEKTHB-
Hoe, [TyaHKape MOHUMaeT Kak YUCTO CyObeKTUBHOE, YCIOBHOE (KOH-
BeHI[MOHAJIbHOE). Pazmiume B mosmmusix Ilyankape u JitHinTeitHa
M €ro BO3MOXKHbBIE (PUIOCO(MCKHE KOPHU MOAPOGHO HMCCIIEN0BaHbl
HCTOpUKaMH HayKH. Tak, ipodeccop TAIKMH pa3MBIIILISLT:

«Hcmopusi 3asepuiaiowezo nepuooa co30anus CneyuansHol meo-
= DUl OCIONCHEHA. Mty PAINUHUEM. 8 OUCHKAX SHAUCHUS UIBECTIHIX
' napannenvioix pabom u npoucmexaouuM omcio0a HedoCAmouHbLM
'BHUMAHUEM K ANOMEPHAMUSHLIM N00X00aM. B amux pacxoxcoenusx
NPOABUNUC, MpeXcOe 6Ce20 00beKMUBHbIE MPYOHOCTNU NOHUMAHUSL
meopemuuecKux nocmpoeHuti — 8 00HOM CIyUae, U NOCMUNCEHUSL JI0-
2UKU PasMbLUTenUs: — 8 Opy2om cayuae. Ho, k coxcanenuro, 30ecs npu-
CYymemeo8ana u HeoGbeKMusHOCb OUEHOK PaboOm, 8bi36aHHAS MEH-
OEHUUOIHVIM BblOENEHUEM PabOMbL, NEPEOti NOAYHUBILEN UUPOKOe
npusnanue. Koneuno, 8 ucmopuueckom ananuse ne credyem enadamo
8 KPaiHOCTNU U HYICHO MPe360 OUEHUBAMb KAK 3HAEHUE NEePBbIX,
HO BECLMA ele HeUemKUX (POPMYIUPOBOK HOBOU (u3uuecKkoi meopuu
(VTapmop, Jlopenu,), mdx u NpeuMyuyecmsea GO3HUKWUX HECKONLKO
1030Hee Uanoocerutl moi xe meopuu (inwmetin, Ilyanxape, Mun-
xoscxuti). Toz0a npu oGvexmusHom paccmompenuu nempyono 6ydem
YCManosumyb, umo Ima meopus, Kax u Kanmoeds Mexaruxa, co3oa-
Ha PAOOM BLIOAIOULUXCS YueHbix Hauala XX eexas.

PacCMOTPeHHbIH 3TION M3 MCTOPUH CTAHOBJIEHHS TEOPHH OT-
HOCHUTEJIBHOCTH TIpe/ljlaraeT HaM ellle OAWH (PParMeHT roJi0BOJIOM-
KH, KOTOPbIH, OY/lyuH C0KEHHBIM BMECTE C KOHBEHIHOHAIM3MOM
ITyaHKap€, 1aeT Bce OCHOBAHMs! CYMTATD, YTO B MPEJIBEPHHU IIOXU
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Yacte 1

PeITUBU3MA YYEHbIH OTKPBLI €Ille HEYTO COBEPUIEHHO HEOOBIMHOE.
ITockonpky MCTOPUM HEM3BECTHHI MHBIE OCHOBOIIOJIATAOMIME KOH-
neruu [lyaHkape, To OTKpBITHE SIBHO OTHOCHJIOCH K 00JIACTH CBOE-
00pasHOM MaTeMaTH4ecKoil MeTadu3HKH. ITO HEYTO He TOJBKO
B 3HAYMUTEJIBHOM CTETeHH OTBJIEKJIO BHUMaHHe YYEHOTO OT «MHpa
CBETOBBIX CKOPOCTEH», HO ¥ 3aCTABIJIO B OYEPERHOM pa3 0OpaTuTh-
cs1 K pyHIaMeHTATIbHOMY 0O0CHOBAHHIO MATEMATHYECKOM HAYKH.

Moppuc Kaiis oqyepKuBat, 4To IOCKOJIBKY MAaTEMATHKA — TBO-
PEHHE YeJIOBEKA U C €€ TTOMOIIBbIO MbI OTKPBIBAEM COBEPIIIEHHO HOBbIE
busruecKye IBIEHS, JIOIH CO3/IAI0T OTAETHHbIE YAaCTH OKPY KalOIIIe-
ro ux Mupa: TaroteHue, a1eKTPOMATHUTHEIE BOJIHBI, KBAHTHI SHEPTUH
u T. 1. PasymeeTcsi, MaTeMaTiK paboTaeT He B ITyCTOTE, & PyKOBO/ICTBY-
€TCS AAHHBIMU YYBCTBEHHOTO OTIbITa M sKCTIepyMerTa. CylnecTByer He-
Kwii cyGetpar (usuaeckoro hakTa, Ho AKe TaM, Iie HATAIO KaKas-To
(u3HIecKast peaTbHOCTh, COBEPIIEHHAs: OpraHU3al¥s, IOJHOTa, YTO4-
HEeHVe41 TOHMMaHUE JOCTAIOTCS TOTHKO € TTOMOIIbIO MATEMATHKH.

Haure 3HaHMe 3aBUCHT OT 4€JI0BEYECKOT0 pa3yMa HHYY Th HE MEHb-
e (ecm He OOJIBILE), YEM OT PEAIBHOCTEH OKPYKarolero Mupa. Pa-
3yM BJIMSIET Ia’ke Ha YyBCTBEHHOE BocIpusiTHe. Bocnpusitiie mepesa
63 CO3HAHMS €T0 «IPEBECHOCTHY JiHiieHO cMbicia. Habop yyBcTBeH-
HBIX BOCHIPUSATHH caM 110 cebe e cMbicia. JIIoaH ¢ uX pasyMoM
COCTABJISTIOT YacTh pearsHOCTU. Hayka Gostee He pOTUBOIIOCTABSET
OpPUPOLY Kak 00BEKT UCCJIENI0BAHNS 1 YeJIoBeKa KakK CyOheKTa, 3aHH-
Maroierocs ee onucanueM. O6peKT 1 HabJOAATe b HEPa3IeTUMBI.

I'panuIia MEXKIY MAaTEMATUIECKUM U AMITUPHYECKHUM 3HAHUEM
He abcomoTHa. Mbl HEPeCTAHHO BHOCHMM KOPPEKTHUBBI B HALIM
HaOJIIOEHHST M B TO JKe BPEMST BUAOM3MEHSIEM Hallld TEOPHH TaK,
4TOOBI OHU COOTBETCTBOBAIH HOBBIM HaGJII0JIEHUSIM U IKCIIEPH-
MeHTaJbHbIM peaynabraTaM. llesb ycunamil, mpeanpuHMMAaeMBbIX
KaK B Pa3BUTHH TEOPMH, TaK U B COBEPUIEHCTBOBAHHUM IKCIIEPH-
MeHTa, — BCECTOPOHHEE ¥ HEMPOTHBOPEYMBOE ONMHMCAHHE (PHU3H-
4eCKOTo MHUpa. MaTeMaTHKa CIyXKUT CBOETO POA TOCPEAHUKOM
MEX]y YETOBEKOM M PHPOXOH, MEKIY BHYTPEHHHM MHPOM 4de-
JIOBEKA M OKPYKAIOIUM €r0 BHEITHUM MUPOM.

Tak MBI IPUXOAUM K 6ECCTIOPHOMY U HEOTIPOBEPKAMOMY BBI-
BOJly: MaTeMaTyKa 1 pu3ndecKasi peaIbHOCTh Hepa3aeabHbl. Ma-
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Tnasa 2. Nepsbi penATUBUCT

TEMATUKa — TMOCKOJIBKY OHa TOBOPDHUT HAM O COCTaBJIAKIINUX (bI/I-
3HYECKOI'0 MHUPd H IIOCKOJIbKY Hallle¢ 3HAHHE 3TOro MHpa MOXKET
OBITh BbIDAXKEHO TOJIBKO B MaTEMATHYECKHUX NMOHATHAX — CTOJIb
JKe DeaJIbHa, KaK CTOJIbBI U CTYJIbA. rpaHI/I]_IbI Halmero 3HaHus pe-
QJIBHOCTH CYHIECTBYIOT, HO OHH NOCTEIIEHHO PaCIIUDAIOTCA.

BrosHe BO3MOXHO, 4TO 4eJIOBEK, BBels HEKOTODHIE Orpa-
HUYEHUS U JaXKe UCKYCCTBEHHbIE ITOHATHUSI, TOJIbKO TAKUM CIIO-
cOBOM CyMeJll «HaBeCTH HOPANOK» B mpupoje. Co3gaHHas UM
MaTeMaTHKa MOXET OKa3aThCs He Oosiee dyeM paboueil cxeMoH.
He uckiioueHo, uTo npuposa B JeCTBUTENBHOCTH YCTPOEHA roO-
Pas/io CJIOKHEE U B €€ OCHOBE HeT HUKAKOro «iuianas. Ho u Toraa
MaTeMaTMKa KaK MeToJ HCC/eNOBaHHsA, ONUCAHUA M NIO3HaHUSA
IPUPO/B! He 3HaeT ceOe PaBHBIX. B HEKOTOPHIX 06J1aCTAX €10 UC-
YepIBIBAETCS BCE, UTO MEI 3HaeM. Ec/Ii OHa U He eCTh caMa pe-
aJIbHOCTb, TO TI0 KpaiiHe! Mepe MOJAXOAUT K TAaKOBOM OJIMXe, ueM
mobast Ipyrast 06/1aCTh Y€TOBEYECKOH JeATeTbHOCTH.

Kakoe BiusiHMe oxasana ¢uiaocodus KOHBEHIIMOHATIN3-
Ma Ha (POPMYJHMDPOBKY H TOCJHeAYIOMHUI aHaiu3 (PU3HKO-
MaTeMaTH4YeCKUX uccaenoBanuii [IyaHkape M Kak 3TO CBSI3aHO
C €r0 PeSITUBUCTCKUMHE BO33PEHUSIMY ?

Puc. 17. Kontunyasibasle npeacrasienns Ilyankape neeBrinaosa
TIPOCTPAHCTBA-BpEMEHH (CM. BKJIEHKY)

[Tyankape B cBoMX paGoTax moj4epKUBaI, 4T0 BUAMMAs HAMH pe-

ANBHOCTH IPEJICTABAET COGOM JIMINb IIPOEKIUIO BHEITHETO MUPA
Ha YeThIPEXMEPHBIH IPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYM.
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Yactb 1

TyT ecTb ABa B3aUMOOIOTHAOMMX B3TJIs1/1a. Bo-nepBbix, mo-
CKOJIbKY YYEHBIN BCETZa «IpUMepsI» Kak MeTadU3UK CBOM Ma-
TeMaTU4YeCKHe U3bICKAaHUS K peasbHOH CTPyKkType Muposnanus,
B caMo¥i GOPMYJIMPOBKE TeX XK€ TOTIOJIOTHYECKMX 3371a4 BUAMTCS
Hekuit upeonoruueckuit noarexct. [IpuBHOCS HOBBI HPUHIHT
reoMeTPUUYECKO 3BOJIIOIUH peasibHOCTH, Ilyankape B ouepeaHoi
pa3 AeMOHCTPUPOBaAJ IIEPCIEKTUBHYIO, II0 €r0 MHEHHIO, BO3MOX-
HOCTb CaMBbIX PA3TAYHEIX MHTEpPHpETAallil CBOMX TOIIOJOTHYE-
CKHMX IIOCTPOEHHUH, PacCMaTpUBasi HAYYHYIO TEOPHIO KaK HEKYIO
YUCTO JIOTUYECKYIO CTPYKTYDPY, OTHOCUTEJIbHO KOTOPOM TepsieT
CMBICJI CaMO IIOHATHE UCTUHHOCTH.

Bo-BTOpBIX, CBA3BIBas BMeCTe METaPU3NUECKOE COIEPKAHIE
OTKDBIThI¥ UM IPUHHUIIOB PEJISITUBU3MA, YYEHBIH HOMyCKaJl, YTO
MOHSITHS TEOPUH OTHOCHUTEIbHOCTH BIIOJIHE MOTYT OBITH abcTpa-
THPOBAHbI OT CBOEH PeaJibHOW MMOYBHL U BOMTH B anmapar onuca-
HHUS IMHAMHYECKOY 9BOIIOIINH ToltoJorkuu BeeaeHHOI.
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Masa 3
MNinote3a lNyaHkape

«Mamemamuxa — He npocmo co30anue 4er08e4eckozo pasyma,
OHA UCNIMbIBAE Ha cebe CUNLHOE GLUSHUE MeX KYLbmyp, 8 Pam-
Kax komopbix passusaemcs. Mamemamuueckue “ucmunvt” 3a6ucsam
0m 00eti HUMYmy He MEHDIUE, YeM BOCHPUAIUE UBEMA WU AFIK>.

Jltoasur BuTreHiureity

Puc. 18. Tonosoruueckoe maoroobpasue ITyaukape (M. BKIEHKY)

Besakoe 0JHOCBA3HOE KOMTAKTHOE TPEXMEPHOE MHOTO0Opasme
6e3 Kpas romeoMopdHO TpeXMepPHOii cdepe.

«C mozo momenma, xax zunomesa lyanxape Gvuia chopmyruposana
60onee cma em Ha3ao, coobueHUs O ee GOKA3AMENLCMEE NOSBALIUCH
noumu excezooHo. Anpu Iyanxape, deoopoonsii 6pam Paiimonoa
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Yactb 1

Ilyanxape, npeaudenma Ppanyuu 6o epema Ilepeoti mupoeoti 60tibL,
6vL maKyce 0OHUM U3 MATAHIMIUGETIUUX MAMEMAMUKOE 0e8SmHA0-
yamoeo eexa. Xyooui, GAu3opyxuil, ussecmmuwiii C0eLl HeeepoSMHOL
paccesnnocmwio, Ilyankape copmynuposan 3mamenumyro 3adauy
3a gocemv nem 0o ceoeil cmepmu, ¢ 1904 200y. Dopmynuposxa npo-
6nembi 8 Kauecmee nobouH0z0 8onpoca 6biia 3acyHymMa 6 Koney, we-
CIMUOECAMUNAMUCTIPAHUNHOT CIAMbU.

Ilyankape ne cmoz 006UMbCA CKOMKO-HUGY b 3aMemH0z0 npozpec-
ca 8 pewenuy Mot npobaemni. “Cette question nous entrainerait trop
loin” (“9mom eonpoc ysooum nac oarexo 8 cmopony”), — nUCan ou.
Ilyanxape 6vin ocrogamenem monoroeUu — HayKu, MaxKxe Ha3vl-

~ &,

saemoll “zeomempueli pe3unosozo Aucma” u3-3a ee OPUEHMAUUY Ha
UCCReA08aNUE BHYMPEHHUX CEOUCE DASIUUHBLX NPOCPAHCITE>.

Cuanpust Hacep, /{ssua ['pyGep. MuorooOpasnas cyasba.
Jlerenmapuas npo6iema 1 GUTBA BOKPYT €€ PelieHrst

Crpac?p BeTMKOT0 PPAHITy3CKOTO YUEHOTO K HOCTPOEHHUIO DY H-
NaMeHTATbHBIX OCHOB MAaTEMAaTHIECKON HAYKHU U €T0 PEIATHBHU3M,
OTPaKEHHBIH B 3epKajie COOCTBEHHOTO (UIOCO(PCKOTO YUEHHS —
KOHBEHITMOHANW3MA, TIPUBEIH B UTOTE K, JOBOJBHO HEOOBIMHOM
runorese ctpoeHuss Mupa. B ncropuu Hayku aty abCTpakTHYyIO
MaTeMaTHYeCKyIo PpohIIeMy, TPUBOISINYIO K BXKHEHIIHM KOCMO-
JIOTHYECKHM BHIBOZAM, TAK YACTO M HA3bIBAIOT — TOIOJIOIMIECKAS
rumnoresa (TeopeMa, 3a7a4a, mpobiema) Ilyamkape.

C moMomipi0 MOJIONOTO MaTeMaTHKa W HelpPeMEeHHOTO WieHa
wiy6a 3HatokoB «Uro? ne? Korma?» Cepres WUropesmua Huko-
JIEHKO BCIIOMHHM, YTO BCe HAYaJIOCh C HUCCIeJOBaHMiA, KoTopbie ITy-
aHKape BeJI B o61acTy ajireOpamyeckoit reomerpun. OH paboTtas Haz
OIHUM U3 KPaeyTOJbHBIX KaMHell 3TOM HayKH — Teopuel ToMoJIio-
I'Mi, 0co60ro Kjacca TOMoJorMyecKnx uupapuanTos. B 1900 roxy
OH OIyOJIMKOBAT CTAThIO, B KOTOPOM AOKA3BIBAJ, YTO €CJIHM Y TPEX-
MEepHOI1 TOBEPXHOCTH FOMOJIOTUSI COBIIA/IAET C FOMOJIOTHEH Cephl,
TO M CaMa ITOBEPXHOCTDh — c¢epa; Ha CaMOM JleJIe 3TO YTBEPXKIEHHUE
naxe 6osIee CHILHOE, YeM YTBEPIKIEHHE THTIOTe3bl [lyaHnkape.

OxHako B €I'0 pacCy:KIeHusl BKpaiach OIMUOKA, KOTOPYIO OH
cam u Hauten, k 1904 rony paspaboras BaxHeiiuiee nousiue GyH-
JAaMEeHTAJIbHOM TPYIIbl M IIOCTPOUB Ha ero 6a3e KOHTPIPHMED
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K cobcTBeHHOI TeopeMe. Tor/a ske OH HaKOHel] IIOCTABHJI BOIIPOC
[IPaBUJIBHO.

JlocTaToOYHO [OATO Ha TUIIOTE3y He OOpalaii BHUMAHUSL
Wurepec k Heit mpobyaun [{xon T'enpu Koncrantun Yaitrxen
(1904-1960) — BbigaONMIICS AHTIMWCKUA MaTeMAaTHK, OAWH
13 OCHOBareJeii Teopun roMoronuil. He cienyer mmyTathb ero ¢ asiaei
Anbdpenom YaiiTxeoM, ToKe MaTeMaTuKOM, HO CHIEMUAIM3HPO-
BABIIIEMCsI HA JIOTUKE U asirebpe, HalucaBIieM BMeCTe ¢ BepTpanomM
Paccenom 3HaMenuTy!o MoHOTPaduIo «IIpUHITUITEI MATEMATIKIY,
KOTOPbIHA B 30-€ ro/ipl ITPOILIOro BeKa OOBSIBHII O TOM, YTO HAIIEI-
TaKH JI0Ka3aTeabcTBO TeopeMbl Ilyankape. K coxasienuto, mpeacras-
JIeHHbIE PAaCyeThl B UTOTE OKA3IMCh HEBEPHBI, OHAKO B TIpoilecce
TIOMCKA M [TOITBITOK MCTIPABUTH CBOU HETOYHOCTH OH OGHADY KT UH-
TepecHeHe KJIacChl TPEXMEPHBIX MMOBEPXHOCTEH M 3HAYUTEIBLHO
OPOJBUHYJ TEOPHUIO, KOTOPast MO3JHee TOJy4Yusia Ha3BaHWe TOIO-
JIOTUM MaJsibix (MJIH HU3IIKX ) pasMepHocteil. B 1950—1960-e roapr
BCILIECK MHTePeca K mpobieMe BHOBb MOPOIUJ HECKOJIBKO OIO0Y-
HbIX, 3aABJIEHUH O TOM, YTO TEOPEMY YalOCh JOKA3aTh, HO MOCTIE
BCECTOPOHHMX NIPOBEPOK MAaTEMATHKH HAKOHe] TIOHSUIH, YTO THIIO-
te3a [Iyankape mpu cBoeli BHellIHel mpocToTe, MOA0OHO 3HAMEHU-
Toit Teopeme Depma, COLEPIKUT MHOXKECTBO TI0/IBO/IHBIX KAMHEH.

K Tomy BpeMeHW TOMOJIOTHS HUIMMX Pa3MEpPHOCTEH CTasia
OTIETbHOM BETBbIO MaTeMAaTWKM M aHAJIOTH 3a1add IlyaHKape
ObLTH OKa3aHbl 11 60Jiee BBICOKMX Pa3MepHOCTEH. DTOMY TI0-
CJIY>KUJIa YAMBUTENbHAS IPUYMHA. OKA3aJ0Ch, YTO B HEBOOODa-
3UMOM MHpPe MHOTUX U3MEPEHHH 3Ta YaCTh TeOMETPUH YCTPOEHA
ropaszio npoie! TeM BpeMeHeM NIPUBBIYHBINA HaM « T pexmMepHbBIH
cJIyyaii» MPOA0JIKaj OCTaB3THCSI KAMHEM TIPETKHOBEHUS.

Tunioresa [Iyankape sisyisteTcs OMHOMN M3 HanbO Iee U3BECTHBIX 3a-
Jay Tonosrorun. OHa /1aeT I0CTaTOYHOe YCIOBUE TOTO, 9TO MPOCTPaH-
CTBO SIBJISIETCS TPeXMEPHO#1 chepoii ¢ TOYHOCTHIO 10 AedopMalivi.

B runotese Ilyankape yTBepxaaet, 4yTo:

«Bcakoe 001OCEA3HOE KOMNAKMHOE MPEXMEPHOE MHO2000Da-
3ue bes kpas zomeomopdro mpexmeproii cepes.

Tl'imotesa [Iyankape — onHa U3 Tex 3ajau, B KOTOPBIX Zlaxe
OUIMOOYHBIE PelieHNs] IPUBOIST K TOSIBJIEHHIO HOBBIX obJacTei
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MaTeMAaTHKH; B 3TOM C HEW MOXKET COIIEPHUYATDH Pa3Be YTO BEJIH-
xas Teopema Mepma. Kpome obmeioctymHoCTH HPOPMYTUPOBKH
y 3aiauu IlyaHkape ecTb elie M BHeIIHHE TApaJLIeH ¢ TEOPeEMO
®Depma. O6e MaTeMaTHUeCKHe TTPo6IEMbI 661 cHOPMYTHPOBa-
HBI BEJINKUMH MaTeMaTHKaMH BHe cepbl NX OCHOBHBIX HHTEPE-
COB U ObLIH PEIlleHBbl TEHHAJIBHBIMA ONHOYKAMHU TIOC/I€ MHOTO-
JIETHETO TJIyOOKOTO IOTPYKEHUS B 3a/1auy.

MHorouucIeHHbIe KHUTH IT0 3AHAMATEIBHON MaTeMaTHKe, MHMO
KOTOPBIX MaJIO KTO [IPOWIEN B IETCTBE, MOOSAT PacCKa3hIBATh O TOIO-
JIOTMH — CTPaHHOM HayKe, B KOTOPOH /iBa IpeaMeTa CPaBHUBAIOTCA
TOJIBKO 10 KOJIMYECTBY /IbIPOK B HHX: YalHasl Yalllka HU4eM He OTJI’-
yaercst or 6y6/mika, a anestbeun — ot Contiua. Ha caMom fese Tomno-
JIOTHS1 — O4eHb IIIyOOKast HayKa M OOBEKTHI U CBOWCTBA, KOTOPhIE OHA
M3ydaer, BeChMa MHOTOYHCJIEHHBI M PasHO0Opa3HsbL ITpeskie yeM Bol-
ACHMTB, B YeM COCTOUT ruroresa [Tyankape, HeobXoauMo pa3obparb-
Cs1 IMEHHO B TOTIOJIOTHH, K KOTOPOH 5Ta TMIIOTe3a  OTHOCHTCS.

Tononorust MHOroo6pa3uii 3aHUMaeTcsi CBOUCTBAMHU NOBEPX-
HOCTe, KOTOPBIe He MEHAIOTCS IIPH OITPeleIEHHbIX Ae(OpMaIisiX.
IlpuBenem kinaccuyeckuit mpuMep. IIpeanonosxkum, yto Ha cTose
JIeXUT OYOIUK M CTOUT mycTas Yyainka. C TOYKU 3PeHUsI FeOMETPHH
¥ 3[PaBOT0 CMBICJIA 3TO Pa3Hble 0GBEKTDI XOTsI ObI IIOTOMY, YTO BbI-
uTh Koe 13 Oy6IIMKa He MOMYUHTCS IIPH BCEM JKeTTaHUH,

Puc. 19. I'unoresa ITepenbMana 47151 TOMOJOTHY HUBLUINK H3MEPEHUH

Ecnu npezctaButh cebe siueiiKy BBHICOKOPa3MEPHOTO KOHTHHY-
yMa H IIOCTENEHHO W30aBNATBCA OT <«JIUIIHHX» W3MEHEHWH,

50



nasa 3. unote3a lyaHKape

TO Ha oTpe/ie/IeHHOM 3Tarle «YIUIONMEHHOe> IPOCTPaHCTBO Hay-
HET aBTOMOJIENbHBIM 00pa3oM «camo 1o cebe» CBOPAYMBATHCA
B UJeaIbHY10 cepy.

I'mnore3a, chopMmynupoanHasi (PaHIy3CKUM MaTeMaTUKOM
Anpu Ilyankape B 1904 roay, siBiseTcsi eHTpaabHOM 1pobite-
MOH TOIOJIOTHH, HAYKU O TeOMETPHUECKHUX CBOMUCTBAX TeJi, KOTO-
PBI€ HEe MEHSIOTCS, KOTZIa TEJIO BRITATHBAETCS, CKPYYMBAETCH WJIH
cxuMaetcs. TOHONMOTHYECKN ABYXMEPHYIO cepy MOXKHO CpaB-
HHUTEJIBHO JIETKO MPEACTaBUTh KAK IJIAHETAPHYIO IOBEPXHOCTD,
HaTIpUMeEP JIYHHYIO WM 3eMHYI0. Ho TpexmepHbiii 1map B 4eThi-
PEXMEPHOM IIPOCTPAHCTBE BOOODPA3UTh YXKE JOBOJBHO CJIOXHO.
Mesxay tem IlyaHkape yTBep&aai, 4To TpeXMepHas cepa — 3T
elMHCTBEHHOE OTPAHMYEHHOE TPEXMEPHOE IPOCTPaHCTBO Oe3
auip. [Ipeanosioxenne 0 MoAOOGHBIX CBOWCTBAX MHOTOMEPHOTO
mpocrpaHcTsa oH caenan B 1904 rony, koraa To1pKo HAYMHAT 3a-
HUMATbCsl TOMOJIOTHe.

OnHaKO TOIOJIOT CKaXeT, YTO Yailka u Oy6IMK — 9TO OJIHO
U 10 xe. U 06psacHUT 9T0 Tak. BooOpasuTe, 4yTo yamka u 6yOank
TIPEACTABIAIOT 000l IOBEPXHOCTH, MOJible BHYTPH M M3TOTOB-
JleHHBIe U3 OYeHb HIACTHYHOTO MaTepuania (MaTeMaTHK OBl CKa-
3aJ1, YTO UMEETCsI Tapa KOMIIAKTHBIX IBYMEPHBIX MHOrooGpa3uit ).
ITpoBeieM YMO3PHUTENbHBIN IKCIIEPUMEHT: CHaYajIa Pa3/yeM JHO
YalIKd, a MOTOM €€ PYYKy, [OCJie Yero OHa IPEeBPAaTHTCS B TOP
(MMEHHO TaK MaTeMaTH4YeCKH Ha3biBaeTcs popma OyOmKa).

Pasymeercs, y IBITIXBOTO YUTATEN ] BO3HUKAET BOMPOC: pa3
MMOBEPXHOCTH MOKHO MSITh, TO KaK Ke UX pa3ianyath? Beab uH-
TYHTHBHO IHOHSITHO: KaK HM MHH TOD, 0€3 pa3sphiBOB M CKJieeK
cepy U3 Hero He MOMy4HHib. TYT B UTPY BCTYMAIOT TaK HA3bI-
BaeMble THBAPHAHTHI — XapaKTePUCTUKHU OBEPXHOCTH, KOTOPbIE
He MEHSIIOTCS TpH AebopMalii, — HOHSATHE, HeOOXOAUMOe ISt
dopmyauposku runote3st [TyaHkape.

3apaBbIii CMBICJT MOACKA3bIBAET, YTO TOP OT C(ephl OTIUYAET
asipka, OIHAKO JbIpKAa — MOHSITHE AaJIEKO He MaTeMaTHYecKoe,
MO3TOMY €ro Hajo (hopMan30BaTh. /lenaercsa 3To Tak: MpeAcTa-
BYIM, YTO Ha ITIOBEPXHOCTH MUMeEEeTCS] 04eHb TOHKAS dJIacTHIHAsA
HUTH, 0Opa3yonias MeTao (CaMy MOBEPXHOCTh B 3TOM YMO3PH-
TEJLHOM OIIBITE, B OTJIMYHE OT MPEABIAYIIEro, CYNTAEM TBEPAOH ).
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Bynem #aBurate meriio, He OTpBIBas €€ OT IOBEPXHOCTHU
4 He pa3peiBasi. EcJIM HUTh MOXKHO CTSIHYTh 0 OYEHb MaJIeHBKO-
T'O KPY’KOYKa (IIOYTH TOYKH ), TO TOBOPST, YTO TETJIsA CTATHBaeMa.
B mpoTuBHOM ciiy4ae neTsisi Ha3bIBAETCS HECTATHBAEMOH.

MoXHO /IerKo yBHAETD, YTO Ha cdepe a06ast METAA CTATH-
BaeMa, a BOT AJIsk TOPA 3TO YXKe He Tak: Ha OYOJiKe eCTh UEABIX
IBe MeT/IH — OflHA IPOJAETA B ABIPKY, a ApPyrasi 0OXOAUT ABIPKY
0 TIePUMETpY, KOTOphle Helb3s cTsHYTh, Ha puc. 19 nokasans
[pPUMepBl HECTATHBAEMBIX MeTesIb. Korga Ha IoBEPXHOCTH €CTh
IET/IH, MaTEMAaTHKH TOBOPAT, YTO «(yHAaMeHTaIbHAsI Ipymma
MHOT000pasus HETPUBHAJIbHA», 4 €CJAU TAKMX I[ETelb HET —
TO TPUBHAJIbHA.

Tenepsb, 4TOOBI MPaBUIBHO ChOpMYyIMpOBaTh rumoTtesy Ily-
aHKape, OCTAJIOCh TOTEPIIETD €llle HEMHOTO: Hano Pa3obpaThes,
YTO TAKOE TPEXMEPHOEe MHOTroobpasue B 00ieM U TpeXMepHasi
cdepa B YACTHOCTH.

BepHeMcst Ha ceKyHIY K TOBEPXHOCTSIM, KOTOPblE MbI 0OCYX-
najiu Beie, JIo6yio U3 HUX MOXKHO pa3pe3aTh HA OYEHb MEJIKUE
KYCOYKH, KaXKbli1 U3 KOTOPHIX 6yeT HanlOMUHATh KyCO4€eK ILIO-
ckocTd. Tak Kak y MIOCKOCTH BCETO /[BA M3MEPEHHS, TO TOBOPSIT,
4TO U MHOTOOOpasue AByMepHO. TpexmepHoe MHOTOOOpasue —
3TO Takasl IOBEPXHOCTh, KOTOPYIO MOXKHO pa3pe3aTh HA MeEJIKUE
KYCOYKH, KQXXblil U3 KOTOPHIX OY€Hb TI0XO0X Ha KyCO4YeK 00bIy-
HOTO TPEXMEPHOTO IPOCTPAHCTBA.

I'1aBHBIM «/IEHCTBYIOIUM JIMUIOM»> FUIIOTE3bI ABJISIETCST TPEX-
MepHas cdepa. [IpeacraButsb cebe TpexMepHyio chepy Kak aHaior
00OBIYHO# chephl B YETBIPEXMEPHOM IIPOCTPAHCTBE, HE TTOTEPSIB TIPH
3TOM PacCyZAOK, BCe-TaKu, HABEPHOE, HEBO3MOXKHO. O/THAKO OTHCATD
3TOT OOBEKT, TaK CKA3aTh, <110 YaCTSIM» IOCTATOYHO JIETKO. Bee, k1o
BUZIEN IJI00YC, 3HAIOT, YTO 0ObIYHYIO cepy MOKHO CKIIEUTH U3 Ce-
BepHOTO U I0XKHOTO TIOJIyllapHii o skBaTopy. Tax BOT, TpexMepHast
cepa cxilerBaeTCs U3 ABYX HIapoB (CEBEPHOTO U 10:KHOT0) 110 cde-
pe, KOTopast IIPe/CTaBJIsIeT coO0ii aHaIOT SKBaTOpa.

Ha TpexMepHbIXx MHOroo6pa3smsix MOXKHO PacCMOTPETb Ta-
KHe Ke TeTJH, Kakue Mbl Opanmu Ha OOBIYHBIX MOBEPXHOCTSHX.
Tax Bot, runote3a Ilyankape yTBepxzaaer: «Eciu dyHzamen-
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TalbHas TPYyINa TPEXMEPHOIO MHOroo6pasHsd TPHBHAJIbHA,
TO OHO ToMeoMopdHO chepes. HenmoHuaTHOE CTI0BOCOUETAHUE «TO-
MeoMopdHO cdepe» B epeBoe Ha HeOPMATbHBIN SI3bIK O3HA-
4aeT, YTO MOBEPXHOCTh MOXeET ObITH mpeobpasoBana B cdepy.

Bymem uyTouky 6Gosee dopMaibHbl. [OBOPAT, YTO MOBEPX-
HOCTb k-CBSA3HA, €CJIM Ha Hed MOXKHO NMPOBECTH k-1 3aMKHYTYIO
KPHBYIO, KOTOPasi He AeJUT ee Ha ABe yacTu. Cepa (MmoBepxXHOCTh
areJIbCMHA) OHOCBSI3HAS: KaK HY TIPOBOAM Ha Hel 3aMKHYTYIO
KPMBYIO, KYyCOY€K BBIDEXKETCS; 2 BOT MOBEPXHOCT OYOJIMKA ABY-
CBsi3Hasl — ee MOXHO, Hanp¥Mep, pa3pe3aTh NONepeK, IPeBpaTUB
B I[UJIMHAP, HO COXPaHUB LIEJOCTHOCTDb (2 BOT MOBTOPHO pa3pe-
3aTh WJIKHAP yKe He moJydurcs). Jlst moBepxHOCTeH B Tpex-
MEPHOM IIPOCTPAHCTBE 9TO CBOMCTBO KaK pa3 M O3HAYaeT, UTO
B TIOBEPXHOCTH €CTh k-7 «apipKa». B o61meM ciyyae noBEpXHOCTD
OJIHOCBSI3HAs, €C/IM Ha Hell JIIoOYIO 3aMKHYTYIO KPMBYIO MOXHO
HenpepbiBHOW AedopManueil CTAHYTb B TOYKY, HO IOBEPXHOCTh
6y6siMKa 3THM CBOMCTBOM He 0bJamaeT (MEpUAHAH MIM Mmapaj-
71€eJIb B TOUKY He CTATHBAIOTCS).

JIpyroe BakHOe TMOHATHE — TOMeOMOpPGU3M — TaKXKe yxKe
BCTPEYAIOCh B PACCYXKAEHUSX O HEPA3IMYUMOCTH Yalku u Oy-
6iuka. VIMEHHO B 5TOM HEPasJMYMMOCTU H [eJI0: TOMEOMOp-
¢dbusM — 3TO HempepbiBHOE NpeobpasoBanue, nedopMalys, Ko-
TOPOH MOYKHO MOABEPTHYTh MHOXECTBO, COXPAHUB IIPH 3TOM €TO
TOIOJIOTUYECKUE CBOMCTBA (HAampumep, k-CBA3HOCTH). Yamiky
JIETKO HENPEPHIBHBIM TpeoOpa3oBaHKHEM IIPEBPATHTh B Oy6IHK,
a anenbcut — B Cosnnte. [Ipy aToM npeoGpa3oBaluu COXPaHAIOT-
s BaXXHeMIIKeE TOTIOJIOTHYEeCKIe MHBAaPUAHTHI, TAKKE KaK YiCJIo k.
JlBa MHOXeCTBA, KOTOPHIE MOKHO ToMeOMOP(}U3MOM IIPEBPATHTh
APYT B APYTa, C TOTOJIOTHYECKOM TOUKY 3PEHHST CIUTAIOTCS SKBU-
BaJIEHTHBIMAL

T'umote3a [TyaHkape COCTOMT B TOM, YTO KX a5t OMHOCBA3HAS
TpexMepHasi IOBEPXHOCTh roMeoMopdHa TpexmMepHoit chepe. O6-
patute 0co60e BHUMAaHME HA TO, YTO «TPEXMEDPHAst IOBEPXHOCTbY
MOJXKET PA3MEIATHCS B MPOCTPAHCTBE, Ybsl PA3MEPHOCTD KaK MH-
numyM 4! Tpexmepnast cdepa — 3T0 TOBEPXHOCTH YeTbIpexMep-
HOro mapa (IIpUBLMHAS HaM IByXMepHas cdepa — MOBEPXHOCTD
TPeXMepHOro niapa).
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Puc. 20. /luckperHblii KO TpeXMepHOIi NOBepXHOCTH TepcToHa

M300paxkeHHbIE TAK Ha3biBaeMble sayelkn TepcroHa 06pasyior
cBOeoOpa3sHyI0 TeOMETPHYECKYIO TON0BOJIOMKY. Eciu BhIGpaTh
onpefieleHHbie Koabl 1epcrona: 6-8-7, 1-17-9 mwmm 3-20-21,
TO KOXKABIH U3 HUX Oy[eT MOACKA3bIBATh, B KAKYI0 TeOMeTpHYe-
CKYI0 (DUTYpY CHIOKHUTCS TPEXMEPHASI TOBEPXHOCTb.

«B KoHUue cemudecamvix NPUHCMOHCKUL Mamemamux Yurnvam
Tepcmon, mobuswuii urmocmpuposams C8ouU udeu ¢ NoMoUsbIo
HONCHUY, U GYyMmazu, NPednoNCUN CUCTIEMAMUSUPOBATL 8CE MPEX-
MepHble MH02006pasus. On ymeepxcdan, ¥mo, HECMOMPS HA MO
umo MH02006pA3USL MOZYM NpunuMmamb Mobyo Gopmy, 6 deti-
CMBUMENLHOCMU OHU MAZOMeom K HeKomopou ‘“npednoumu-
menvnoi” 2eomempuu (n0006HO MoMY, KAK KYcOK weaxa, obep-
HYymblil 80KpYz Manexkena, CMpemumcs npunams ezo Gopmy).
Tepcmon npednonoxcun, wmo moboe mpexmeproe MHoz000pasue
MOXcem 6bimb PA3NONCEHO HA 00U ULU HECKOIBKO KOMNOHEHMO8,
Kancobiil U3 KOMOPbIx MONCHO OMHeCmu K OOHOMY U3 BOCOMU MU-
noe, exauan cepunecKuils.

Cunssus Hacep, {asug FpyGep. Muoroobpasnasn cynnba.
Jlerennapuas npobaema u GUTBA BOKPYT ee PelieHus
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[lokaspiBaTh rumnotesy [lyaHkape HAUMHAIOT C TPOU3BOJIBHOM
PHMAHOBOM METPHUKHU HA OMHOCBSI3HOM TPEXMEPHOM MHOroo6pa-
3ud M U IpUMEHSIOT K HeMy IOTOK Puyum ¢ xupyprueii. Bax-
HBIM IIATOM SBJISETCS JOKA3aTeIbCTBO TOTO, YTO B Pe3yIbTaTe
TAKOTO IIPOI[ECCA «BRIOPACHIBAETCSA» BCE, DTO O3HAYAET, YTO HC-
XOHO€e MHOTOOOpasue M MOXKHO MpeACTaBUTh KaK Habop cdhepu-
4eCKUX NPOCTPAHCTBEHHBIX GOPM, COETMHEHHBIX APYT C APYTOM
Tpybkamu. [Toacuer GpyHIaMEHTAIBHOM IPYIIIEI TOKA3BIBAET, YTO
M muddeomopdHo cBasanHOM cymMMe Habopa MPOCTpPaHCTBEH-
ubix (popMm. Takum oGpasoM, M sBisieTcsl CBA3HON CyMMOIi Ha-
6opa cdep, T0 ecTb chepoit.

K teMe runiore3s IlyaHkape npuMbIKaeT BaskHas 115 Kubep-
HETHKOB 006JIACTh MATEMATHKH — BBIYMCAMTEIbHASL TOIOJIOTHS,
BeiuncanTesbHbie ¥ paclio3HABaTeIbHBIE 33J1a4YH, OKA3bIBAETCS,
€cTh U B 9TOM abcTpakTHOM Hayke. C OZHOIM U3 TaKUX 33734 CBSI-
3aHa npeAnpuHsTas B 1974 rogy oueHb HHTepeCHasI MOIBITKA pe-
meHus mpobsiemsl [lyaHkape B ee aITOPUTMUYECKOH BEPCHM.

Kaxas TpexMepHas IOBEPXHOCTb 3a7aeTCs HEKOTOPBIM
(e 6yzeM BAaBaThCs B MOAPOOHOCTH) AUCKPETHHIM KOLOM —
KOHEYHBIM Hab6opoM cuMBOJIOB. OHa U Ta e IIOBEPXHOCTh
uMeeT 6eCKOHEUHOE YU CII0 PAa3INIHBIX KOAMPOBOK. EcTecTBeH-
HBIM BOIIPOC: CYIIECTBYET JIU aJATOPHTM, OIpeAeaTIonIuics 1o
3aZJaHHOMY KOJOBOMY CJIOBY, 3a/1aeT JIM 3TO CJIOBO TpeXMep-
Hy10 cdepy B HOBOI aaropuTMudeckoit mpobaeme Ilyankape?
ViMeHHO 3Ty 3azjauy McCCA€I0BaJ PSAA BUAHBIX POCCUHUCKHUX
MaTeMaTUKOB B 1974 rozxy, npeamno/ioxus, 4To ofipeneJeHHOE
CBOIICTBO Koza (OHO OBLTIO HA3BaHO «BOJIHOMN») JaeT KPHUTe-
puit «cpepuyHocTu». OAHAKO UM YAAIOCHh TOJBKO JOKA3aTh,
YTO HAJINYUE «BOJIHBI» TAPAHTHUPYeET: epel HaMmu cdepa. Jloka-
3aThXKe,YTo BJIOGOMKOZE, 3aaomieM chepy, UMEETCS « BOJTHAY,
HUKaK He I0JTy4aaoch. Toraa apTopsl ciejiaid BeCbMa OpUTH-~
HaJIbHBIH IO TEM BPEMEHAM XO/I: IIPOBEIM MACIITAOHBI 1 KOMITBIO-
TepHBIH dKcIepuMeHT. Bbisla HanmucaHa rmporpamMMa sl Ma-
mHel BACM-6, KoTopasi ciry4aitHeiM 06pa3oM reHepUpoBaIa
KO/ZBI, 3a7jafolllue TpexXMepHYIo cdepy, U IpoBepsIa HAJIUIHE
BHHUX «BOJIHBI», BakcnepuMeHTe, noTpe6oBaBIieM BeCbMa 711 -
TEJIBHOTO CYeTa, ObLI MPOBEPEH MUJIIMOH TAKUX CAyYalHBIX
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IpeACcTaBieHuH chepbl — U BO Bcex OOHApYXKUIach «BOTHa» !
ITO OBLI TOBOJIBHO BeCKHil apryMeHT B IIOJIb3Y KOPPEKTHO-
CTH IpeasioxeHHoro aaroputma. Ho aBTopsl, 6yayuu cepbes-
HBIMM MaTeMaTHKaMH BO3J€PXHBAJIKUCh OT IOCIEMIHBIX 3a-
saBneHu. VI He HAMpPACHO: CIyCTs Hapy Jet ObL1 0GHApYXKeH
KOHTpPIpUMEP...

Cnycra 20 ner aaroput™ pacnosHaBaHHs 3-cephl (3a 9KC-
HOHEHIMaIbHOe BpeMsi) ObLI Bee ke moctpoeH. OaHako obimas
npobjeMa aIrOPUTMHUYECKOTO PACMO3HABAHUSI TMOBEPXHOCTEH
Pa3MepHOCTH-3 OTKPbITA, OHA AKTUBHO HM3YYaeTCs M CETOMHS,
B TO BpeMsI KaK /7151 60Jiee BHICOKMX Pa3MEPHOCTel 1aBHO U3BECT-
Ha ee HepaspPeIMMOCTb, a JIJIS1 Pa3MEPHOCTH-2 OHa ObLIa peleHa
ellle paHbie.

IIo MHenuio coBpeMenHoro ¢puinocoda A. B. Jaxuna, oco-
GeHHO Ba’KHO OTMETHTD, 4TO TeopeMa IlyaHkape — IlepeabMaHa
COZIEPXUT UAEI0 O BO3MOXKHOCTH CYLIECTBOBAHUS B TII06ATbHOM
BceneHHOM ABYX CTPYKTYp IPOCTPaHCTBa.

Ilpodeccop laxuH cyMTaeT, YTO UMEET CMBICJI OOPaTHTHCS
K CJIeAYIOMIMM 3aKOHOMEPHBIM BOIIPOCaM: NTOYEMY MOXeT CyIle-
CTBOBaTbh MPOCTPAHCTBO C JBIPKOH U IOYeMy MOXET Cyu[ecTBO-
BaTh MPOCTPaHCTBO 6e3 appku? Kak cyiecTByeT mpocTpaHCTBO
C ABIPKOY 1 KaK CyIIeCTBY€T IPOCTPAHCTBO 6e3 Ablpku? U Gosee
r1y6OKHIE BONPOC: YTO HAXOAMTCS BHYTPH ABIPKH H T7I€ 3TO «4TO-
TO», KOT/A ABIPKa OTCYTCTBYET?

ITH BOIPOCHI MOXKHO IPOMJLITIOCTPAPOBATh B TEPMUHAX HPO-
671eMbl Havasa BeeneHHON. Pe30HHO NPEATIOXHUTD /1BE KapTHHBL:
OfHAa U3 HUX MOKA3BIBAET, YTO HAYAIO — ITO TOYEUHBIH 0OBEKT
(MaTepHasbHasl YACTHIA), a Apyrasd XKapTUHa OyIeT OTpaxartb,
yTO Havyaso BcenenHoit — aTO He Marepus, a AbIpKA (HAYTO WJIK
ZyX), T/l BpeMsi ¥ IPOCTPAHCTBO OTCYTCTBYIOT.

«Teopus Tepcmona, nonyuusuwas Ha3sanue ZUNOME3vi 20Mempu-
3ayuul, ONUCHLIBAEM 6CE BOIMONCHLIE MPEXMEPHBIE MH02000pA3USsL
U, maxum o0pas3oM, S6AAEMCs OUeHb BANCHHIM 0000UeHUem 2uno-
me3vt Ilyanxape. /loxazamenscmeo zunomesvt Tepcmona enexio
3a coboii doxazamenvcmeo npobaemvt Ilyankape. /loxasamenvcmeo
meoputl Tepcmona u llyanxape “omxpvi8ano ozpomHvie nepenex-
muevt”, Kax npusnan bappu Masyp, mamemamux u3 Iapeapocxozo
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Mhaea 3. [MnoTe3a [lyankape

ynusepcumema. IlocreOcmeus amux doxasamenvcms Ons Opyeux
obracmeii Hayxu mozym Gvimb Heouesuonvl euje 00120€ 8peMs,
HO, 63 COMHenus:, ONsL MAMEeMaAmuKo8 smu 3a0auu umenu Qym-
damenmanvtoe 3navenue. “Imu 3adauu — umo-mo 6pode meope-
mot [Tupazopa XX eexa, — dobasun Masyp. — Onu oxazviearom
0ZPOMHOE GIUSHUE HA MAMEMATIUKY >

Cunbeus Hacep, [lasun I'py6ep. Muoroobpassas cyanoa.
Jlerenaapuast mpobyieMa U GUTBA BOKPYT €€ pPelleHns

JlMaseKTU4eCKUi MOAX0M MPU3BIBAET K TOMY, YTOOBI Haii-
TH KOHUENT, 06o6manomuil o6e Moaesn nmpocTpaHcTBa. Baso-
Bast Uesl 37iech Oblyia BHIIBUHYTA UMEHHO [IyaHkape, KOTOpPHIA
obocHOBa paziuyue (M B3aUMOCBSI3aHHOCTH) MEXAY KapTe-
3UAaHCKOM MOJeJbl0 MPOCTPAHCTBA (TPEXMEPHAs CHUCTEMA)
Y MOJIEJIBIO «XKMBOTO» MIPOCTPAHCTBA, NPEACTABJIEHHOMN B pabo-
tax camoro Ilyankape (cepuyeckas cucremMa). B vactHocTu,
OH J1a/1 COGCTBEHHOE OMpe/ie/IeHe TEPMMHA «TOYKA MPOCTPAH-
CTBa» ISl «XUBOW» MPOCTPAHCTBEHHOH cucTeMbl. OH MOKa-
3aJ71 TOYKY IPOCTPAHCTBA B KaueCcTBe areHTa B3aUMOAeHCTBUIA
¢ IpYTrMMH TpeaMeTaMu BOKDYT Hee. COOTBETCTBEHHO, KaK
areHT B3aUMOJeHCTBUM BCSAKas TOYKA MPOCTPAHCTBA SIBJISIET-
Cs1 OTHOBPEMEHHO M TOYKOM BPEMEHH, a MOTOMY 0JIXKHA ObITH
ocHaleHa COGCTBEHHOMN MaMSITBIO.

Uraxk, 66110 65 pa3yMHO 3aKJIIOYHTH: TOYKA TIPOCTPAHCTBA-
BpEMEHH — TIOCKOJIbKY OHa SIBJISIETCSI areHTOM COOCTBEHHBIX
B3aMMOJENCTBUIT — JAEHCTBYET MoJi BIAHSHUEM COGCTBEHHOM
MaMsITH ¥ TIO3TOMY CYMTAETCS «II€EHTPOM WMHAETePMMHAIUN»
Bcenennoii. B 10 xe BpeMsi 3Ta naMsiTh — CBOeoOpa3HOe IPo-
ABJIEHME TPEUIECTBYIOMEH UCTOPUH areHTa, KOTopas OTCYT-
CTBYET IS BCeX B3auMMoJieHcTBUM HacTtosmiero. CienoBaTesb-
HO, TTaMSITh JAeT BCSIKOMY areHTy HEKOTOPYI0 He3aBHCHUMOCTH
OT NPEMETOB M B3aMMOJEUCTBUI HacTosimero. PaccmaTpuBas
CHUTYAIIVIO, MBI MOXEM 3aMeTHTh, YTO KpOMe TIPHYMH U B3au-
MOJIEHCTBUI HACTOSIIIETO areHT UMeeT U HEKOTOpble HHbIE HC-
TOYHUKHU COOCTBEHHOM aKTHBHOCTU. UHBIMH CJI0BaMHU, OH UMe-
eT cOOCTBEHHbBIE HCTOYHHKH AKTHBHOCTH, KOTOPHIE CO-CTOPOHBI
BHITJISIZSIT KaK JBIPKH.
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O0606mas cxa3aHHOe, TPEAHONOKNM, YTO TOYKA TIPOCTPaH-
CTBa-BpEMEHM MMEET JBA OHTOJOTUYECKHX H3MEPEHHS COb-
CTBEHHOH aKTHBHOCTH.

= Onxo usmepenue (chepa ObITHS) CBA3aHO C BAUSHUEM €TO
TIpeIIECTBYIOME! HUCTOPUH; 3TO M3MepeHHe TIaMsTH, KOTOopoe
TIPOSIBJISIETCSt KAK JBIPKA M SIBJISIETCS HEBUAMMON OCHACTKOM ak-
THBHOCTH «IIEHTpA UHIEeTEPMUHAIIIHY.

® Bropoe wu3Mepenue (cdepa CymeCTBOBaHMS) CBSI3aHO
€ €TO B3aUMOAEHCTBUAMY B HACTOSIIEM; 3TO U3MEPEHUE B3aUMO-
AeWCTBUH, 11 OHO NIPOSIBJISETCS YePE3 aKTMBHOCTD MaTepHaibHbIX
YaCTHUII, KOTOpBIE SIBJSIOTCS BUAUMOM OCHACTKOM 060 akTHB-
HOCTH I[EHTpa AeTCPMUHAIIH.

Puc. 21. MozenbHble Epexobl B IEHTP WHIeTepMutiaiuu Beenennoit
Iyanxkape

Takum 06pasom, B cBeTe OBITUITHOTO U3MepeHus TPOCTPaH-
cTB0 BeesienHol Oy[eT MposABAATHCS KaK COAepKalllee ABIPKH,
TIOTOMY YTO Jito60o# TipeaMer K (axTop OYAYT OBEPHYTHI CTO-
POHO# cBoeit maMaTH. B acriekre cyniecTBOBaHHS IIPOCTPAHCTBO
Bcenennoit Gyzer MPOABIATBCA KaK COAEpKallee MaTepHallb-
HbIE YACTHIBI, TIOTOMY YTO J1060#H mpeaMet uai Gaxtop GyayT
BBICBEYEHBI CO CTOPOHBI B3aUMOAEHCTBUH. B pycie quanexTHku
0COOEHHO BaXKHO TIOJYEPKHYTH PA3JIHUNE U B3AUMOCBSI3b MEKIY
obouMH M3MepeHUsAMH. B 3akoueHune CBOMX JIOTMYECKHUX MO-
cTpoenmii nipodeccop /[axun pe3ioMUpPYeT, YTO TeOPHst IJ106aIb-
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naea 3. lunote3a MNyaxkape

Hol 3BomoInH BeelerHOM He MOKeT OBITh aleKBATHOM, €CJIH OHa
Oyzer mo-mpeXkXHeMy OCHall[eHa TOJIbKO OJHHM KOHI[eNTYaIbHbIM
H3MepeHHeM.

Wrak, nepen HaMy aGCTpakTHAs reOMETPHUYECKast UJIH, TOY-
Hee, TONOJIOTHYECKAs MpobieMa, KOTOpasi ONpeaeieHHO CHIIBHO
TIOBJIMAJIA HA YMOHACTPOEHHUSI BEJUKOro (hpaHify3cKoro Mera-
(dbusrka (Tak co BpeMeH ApHCTOTeJsI Ha3bIBAIOT yYEHbIX, 3aHU-
Maomuxcsa puaocodueit Haykn). ITo GbLIO Kakoe-TO 0coboe
BIMsiHHME, 3acTaBUBINee [IyaHKape cBSI3aTh B ONUH TYTod y3en
JIOTHYECKUX TTOCTPOEHHMH KOHBEHI[HOHAIN3M, PENATHBU3M U TO-
TIOJIOTHIO UHBIX M3MepeHni, UTo mpeacTano nepex M3yMIeHHBIM
B30POM YY€HOrO, KOrja eMy YAAJI0Ch PaclyTaTth 3Ty HayYHYIO
npobiemy?

ITO OBLTIO KAKOE-TO HOBOE MHPONOHMMAaHHE, HACTOJIBKO He-
0OBIYHOE, YTO OHO U CTAJI0 MPUYMHON 3HAMEHHUTOTO «MOJYaHUs
ITyankape»...

Ongaxko npoGema Ilyankape npu Beeit cBoeil 3araflodHOCTH
IIpe/TIoJiaraia €€ U PelileHre, U OHO TOXE OTKPBHIBAJIO HEYTO
NPHHUKUIHATBHO HOBOe B 001uKe Hanrero Mupa...

Moppuc KnaitH B cBoe BpeMs IHCaj, YTO, XOTSI MaTeMaTH-
Ka M SBIAETCS YUCTO UeJOBEYECKUM TBOPEHHEM, OHa OTKPHI-
JIa TOCTYN K HEKOTODPHIM TafiHaM NMPUPOABI ¥ 3TUM I03BOJIMJIA
NOOMTBhCS YCIEXOB, NMpeB30oUIeINUX Bce oxupanus. Kak ato
HU 11apaflOKCaabHO, HO HMEHHO CTOJIb JajleKHe OT PeaJbHOCTH
MaTeMaTHYecKue abCTpakiluy Jajld YeJOBEKY BO3MOXHOCTb
MHOroro octu4db. CKOJIb HU MCKYCCTBEHHO, a UHOTAA U CKa-
30YHO MaTeMaTHYecKoe OIIMCAHUE, B HEM €CThb CBOSI MODaJib.
JIIst MBICTAIETO YYeHOTO MaTeMaTudeckoe OMHCAaHHWe BceTrla
OBLTIO HEUCCSKAEMBIM UCTOYHMKOM YAWMBJIEHUS, POXIEHHOTO
TEM, YTO IIPUPOJIA TIPOSIBIISIET CTOJIb BHICOKYIO CTE€NIEHb COOTBET-
CTBUSI MaTeMaTU4YeCKUM opMysaM. 3aT0xKeHbl JIH PeryJispHble
3aBUCUMOCTH, BhIpaxkaeMbie (hM3N1eCKUMH 3aKOHaMU, B CaMoii
OpUpO/ie W MBI JIUIIH OTKPbIBAaEM MX WJIU UX H300peTaeT ¥ npu-
MEHSET K MPUPOJIE Pa3yM YYEHOTO — B JTIOOOM CJIyyae ydeHbie
JOJDKHBL HA/IESITBCS, YTO WX HEYCTaHHBIH TPYA CIOCOOCTBYET
6osee rIyOOKOMY IPOHUKHOBETHIO B TAWHBI IPUPOJBIL.
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HWmenHo 31ech cxoaaTcs NepBbie TPU Ia3Jja Halllel UCTO-
puyeckod (PU3NKO-MaTEMAaTUIECKOH TOJIOBOJIOMKH: (pusnde-
CKH peJIITUBU3M, ajrebpandeckasl TONOJIOTHs U puaocodust
KOHBEHI[MOHAMM3Ma. Bce BMecTe 3TO JOMKHO OBLIO BHI3BATh
Kakoi-TO NPOPBIB B MHPOCO3€PLAaHUM ydyeHOro. [IpophiB Ha-
CTOJIbKO BHEYATJASIOIUN ¥ OTKPBHIBAIOIIMN TaKWe TOPU3OHTHI
no3Hanus, 4To IlyaHKape HAZOJTo TOTPy3ujcs B riaybokoe
MoJyaHue, OOAYMBIBasi HOBble NEPCIEKTHBB TOCTHXKEHUs
OKDy’Kaloued peajbHOCTH.
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Yacts 2

«Bce zpanouosmvle QOCMuUNCEHUS MAMEMAMUKU U eCTNEeCTMEEeH -
HOIX HAYK... MPOUCTEKAOM U3 HAWEZ0 HEYMOMUMOZ0 HCEeAAHUS.
npuodams Mupy 6 Hawux ymax 6oiee payuoHaivryo Gopmy, uem
ma, xomopy1o npudan emy zpy6vLi nOPROOK HAULE20 OnvIMA».

Yunbsim [Ixeiimc. [lparMaTuam

«Kozoa eenuanvnoil yuenviil npusHocum mamemamuiueckui
NOPAOOK U ACHOCMY 8 XAOC UYBCMEEHHIX BOCNPUAMULL, OH docmiu-
2aem ceoeti yeau Uy UEHOL 3aMeHbL CPABHUMENLHO OOCTYNHbIX
DPA3YMY NOHAMUL CUMBOIUUECKUMU AGCMPAKUUAMU, HE OMKDbL-
BAIOUUMU UCTMUHHOU NPUPOOLL oxpydcaroweso Hac Mupa... He-
B03MONCHO, OOHAKO, NOBEPUMD, UIMO FMU NOPAOOK U OPLAHU3AUUS,
BHOCUMbIE MATNEMATMULECKOU Meopueti, He SBASI0MCS OMPANEHU-
emM HEKOUl peanvHOt CIpYKmypols.

ITsep drorem. Llens utTpykrypa dusnyeckoit Teopuu

Puc. 22, Tpuropuii SIxkosnesuy [epenpman

TenwanpHbil poccuiickuit MaTeMaTuk poauscs v Boipoc B Jle-
HUHTpaze, yUuics B 3HaMeHUTOH mkose Ne 239. B 1982 roay on
BoIMIpan MexayHapooHYI0 MaTeMaTHUeCKy!o OJTMMIIMAJy, Ha-
6paB MaKCHMAJbHO BO3MOXHOE KouuecTBO Gawios. B CIIGTY
NOJyuns CTelieHb KaHAW/JaTa HayK, 3aTeM HEKOTOpOe BpeMs! pa-
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6otan B IleTep6yprckoM OTAENEHMHM MATEMATH4YECKOrO WHCTH-
tyra PAH; B xoniie 1980-x rogos yexan B CIIIA, rae paboran
1o cepenunbt 1990-x, a 3ateM BepHyJica B Poccuio.

Hcropus 10Ka3aTeNbCTBA THNIOTE3bl IlyaHKape HAIIOMHUHAET
HCTOPHIO JI0Ka3aTesnbCTBa TeopeMmbl (DepMa, 1pOBeAEHHOrO BbI-
JAIOIMUMCsSI aHTJIMIICKUM MaTeMaTHUKoM JHIpio Yaiticom. Poc-
cuitckuil MateMaTuk I'puropuit Axosnesuu IlepesbMaH Takxke
Ha JIOJITHE 7 JIET MPaKTHUECKH ITepecTasl MyOJIHKOBaThCA U, Y
B TUIyOHHBI MaTEMATHUECKHX PAcCyXKIeHUH, HuYeM o cebe He Ha-
nomuHal. Hukro He 3Ha1, Haj 4eM oH paboras, MOKa, TOJ0OHO
TPOMY cpenu sichoro Heba, He rpsry B Hosi6pe 2002 roma mep-
BbIM 3JIEKTPOHHBIH IIPETIPUHT (TIpeiBapuTEIbHASA BEPCHUS CTaThH,
06BIYHO TPENIECTBYIONAs MyOIMKAMU H HeoOX0[uMast, YTOOBI
YCTaHOBUTD IPUOPHUTET U JOBECTH CBOU Pe3YJIbTaThl IO HAyYHOTO
coobuiecTBa), NoMenleHHbI# [lepeibMaHOM Ha Oy IAPHbIHK cep-
Bep 5JEKTPOHHOM 61O IMoTeKu HayYHbIX paboT Jloc- AstaMoccKoi
maboparopuu. B npenpuHTe comepKanoch A0Ka3aTeabCTBO bosiee

“06111ero TeOMeTpHYeCKOro (aKTa, U3 KOTOPOTO, B YACTHOCTH, BHI-
Tekaja U Tunoresa Ilyankape.

Heo6b14HOCTD TOfAYyM MaTepuala, CEHCALMOHHbIH OTKa3 ero
aBTOpa OT TOYECTell M Harpaj, a Takke OYeHb CTPaHHblE MHDO-
BO33peHuYeCKHe BBIBOZABI, KOTOPble BCKOPE CTAJIU AeNaTh (Puio-
codbl, MaTeMaTUKU ¥ HU3NKH U3 PelIeHUsT POCCHIICKOTO TeHHs,
HOPOJIU/IH CBOEOOPa3HOE HAYYHO-COLHAIBHOE SIBJIEHUE, KOTOPOE
cTousio GBI TaK ¥ HasBaTh — 1pobiema Ileperpmana.

[oxa3zarenscTBo I'puropus IlepesbMana oCHOBAHO Ha HAe-
sIX, KOTOpble pa3Bui B Havase 1980-x roqos Puyaps [aMUIbTOH.
OTH HjIed HeOXKHUAaHHBIM 06pa3oM BBIBOASAT TONOJIOTHIECKHE 3a-
KIIIOYeHHs U3 (haxToB 0 aupdepeHIIUATbHBIX YPABHEHUSIX — TaK
Ha3bIBAEMBIX TIOTOKAX PHyuH, 06061aI0IHX YPABHEHHS TEPMO-
AVHAMHKH.

KakuM ke 00pa3oM HOBbBIE TOIOJOTMYECKHE PpeEIIeHUS
CIIOCOOHB! M3MEHHTh HAllH MaTePHATMCTHYECKHE B3TJIS/IBI
Ha okpyxatoiuee? Bexp, cienys Yunbsamy bapperry u ero «Wi-
JII03UH TEXHUKH>, MBI JOJDKHBI OBLIM OBl CUMTATD, YTQ YpE3MeED-
HOe 1pUcTpactie K GOpMAIN3My IPUBOAUT K YOEKAEHHIO, YTO
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MaTeMaTHKa — CBOGO/IHBII 9KCKypC B mycToTy. Hekotopeie du-
J0codbl He 6e3 0106peHHsT OTHECIUCH K MO0OHON CEHTEHIIHH.
BriosHe TOHSTHO, 3asiBUJIA OHY, YTO BPSI/I JIU MOXHO CTPOHTH
CaMoJIeThl WM 3allyCKaTh PAKEThl €3 MOMOUIM MaTeMaTHKH.
O/HaKo He CTOUT, BHIPhIBAS M3 KOHTEKCTA TO MJIM HHOE MaTeMa-
TUYECKOE YTBEPXKAEHHE, CIPANIMBATh, KAKOMY MMEHHO (DaKTy
B PeaJibHOM MHDe OHO COOTBETCTBYET. SICHO, YTO Ha 10J06HBIE
BOIIPOCHI HEBO3MOJYKHO JIaTh YETKUH OTBET...

Ham Heo6x0auMO TakKe IOHSITHE pa3yMa Kak IPOAYKTa IPH-
DOJIbI, CBSI3aHHOTO C Hell B CaMHX OCHOBAaX CBOETO TIPOSIBIECHUSI.
MaTteMaTHYeCKUM CYIHOCTSIM HET MeCTa BO BHEBPEMEHHOM
Mupe... Bce OHU — TBOpEHUS YETOBEYECKOTO Pa3yMa, 06peTaio-
e OBITHE TOJIBKO B CBOEM B3aUMOOTHOIIEHHH C OKPYJKaloIlen
npuposoil. Bce yenoBeueckoe MblNjeHHe NpoTekaeT Ha (oHe
TIPUPO/IBL.

OpuH U3 Ty4mmx 0630poB HeoGBHOMR Tpobaemsl [lepenbMa-
Ha cocTaslieH )ypHanuctamu Cunbsuett Hacep u [{aBunom I'py-
6epoM [/ aMePHKAHCKOTO exenenieprauKa <« Hpio Mopkeps. ITo
TIOTYJIIPHOE M ABTOPHTETHOE H3JaHWe MyOJUKYeT PErOpTaXH,
KOMMEHTapHH, KPUTHKY, 3CCe, Xy/10:KeCTBEHHbIE TPOU3BEREHNH,
IOMOP, KOMMKCHI ¥ T1033KI0. BOJBITHHCTBO OTKPHITHIA B 06/1aCTH
JINTEpPaTyPHI BIIEPBBIE MOSIBJSIOTCS HMEHHO HA CTPaHMIIaX 3TOTO
eXXeHe/IeJIbHUKA, U XOTS €r0 OCHOBHBIE TEMBI CBSI3aHBI C KYJIbTYP-
HO¥ sxu3HB0 Hblo-Mopka, H3nanne BechMa IOMYJISIPHO U 3a Tpe-
flenamMu Meranosiuca. Tem HeoGbruHee GbIJO TIOSBIEHUE B 3TOM
XKypHaJie OOIIMPHOM CTaThy MOJ HazBaHWEM <«MHoroobpasHas
cyabba. Jlerenaapuas npobiemMa U 6UTBa BOKPYT €€ PEleHHsT».

AMepHKaHCKHe perlopTepbl Hauali CBOM PAcCKa3 ¢ MPeibiCTo-
puu oTkpHTHA [lepenbmana, korza Bedepom 20 utonsa 2006 roxa
HECKOJIBKO COTeH (PM3MKOB, BKJIIOYAst OJHOIO HOOEIEBCKOro Jay-
peata, cobpaiuch B KOH(MEPEHI[-3a51€ TEKHHCKOTO oTeNs «J{pyx-
6a» Ha KOH(bEPEHIIHIO, OPraHU30BAHHYIO M3BECTHBIM KMTAlCKHAM
MaTteMatukoM IIun-Tyn fy. B konne 1970-x ronos fy, xoto-
poMy 6bLIO TOT/IA ABAALATH C HEGOIBIIKMM JIET, COBEPIINI CEPHUIO
6IeCTAWUX OTKPHTHH, KOTOPHIE TIONOKUIM HAYALO PEBOIOTH-
OHHOMY IIPOBM>KEHUIO TEOPUH CTPYH B (PU3UKE U IPUHECTH MY,
HapSIIy C BBICIIEH MaTeMaTH4eckod Harpanoil — DunacoBckoi
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MeJ[aJIBIO, PEITYTAIIUIO BHIJAIOUIErOCS MBICUTENSA Cpa3y B IBYX
00J1aCTSX HAYKH.

Puc. 23. KapukaTypa n3 exenenensHuka « Hoio Mopkep» Ha kuraiickoro
matemarnka Illun-Tysn Sy, yiopHo ociiapuBaBIleTo napuTer
Tpuropus Sikonesuya TepensMana B pemeting npobiaemn lyankape

<Ay, Kopenacmoiil wen08ex NAMUOCCAMU CeMU €M, CMOSLT 34 KA~
Geopoii 6 malke-6eapyxkaske w ouxax é moacmou YepHot onpaee
U pacckasviean cobpasuumcs, o mom, Kaxk 0sa ezo yuenuxa, Cu-
Ihunv Yncy u Kyaii-/Zlonz Kao, neckonvko nedenv nasao sasepusu-
2w doxazamerbemao zunomesvi Iyanxape. “S noanocmvro yeepen
8 peayavmamax ux pabomui, — cxazanr Ay. — Kumatickue mame-
MAmuKy Mozym no npasy 20pOUmMbCs MAKUM 3AMEUAMENLHIM
ycnexom”™. On maxxce cxasan, umo Ywcy u Kao 6vinu 6 60avuwion
cmenenu 0053anvl CBOUM YCNEXOM €20 OABHUWHEMY AMEPUKAH-
cxomy xonreze Puuapdy Tamunvmony, enecuwemy 0zpommniil 6Kk1a0
@ pewenue npobuemnt [lyanxape. On makice ynomsnyn ums Ipu-
eopus Ilepenvmana, uve yuacmue, no npusHanuio camozo Ay, 66110
nemanosaxchoim. Tem ne menee Sy crasan: “B pabome Ilepervma-
Ha, HECOMHENNHD Drecmsuyedl, MHOzUe KI0UeBble acnexmyl 00Ka3a-
menvLemea npedcmasnenvl CXeMAMUYHO, HEKOMOPbie — MUlib 060-
3Hauenbl, a Hexkomopuie — ‘npocmo omcymcemeyiom”. U dobaeun:
“Mot 6b1 xomenu noaywumv Hexomopuvie xkommermapuu om lle-
penvmana. Ho on awueem ¢ Cankm-Ilemepbypee u omxasvieaemcs.
obwamucs ¢ Opyaumu modomu”.

B meuenue noaymopa uacos Ay obcyxcoan nexomopvie mexnu-
yeckue demanu 0OKA3AMENLCMEA, NPUBEOEHHOZ0 €20 YUEHUKAMU.
ITo oxonuanuu e20 peuu HUKMO He 3a0a1 Hu 00HOZ0 80NPOCA>.

CubBus Hacep, JiaBun I'py6Gep. Muoroo6pasHas cynbba.
Jlerennapnas npobieMa u GHTBa BOKPYT €€ PEIIeHUs

3 Tpuropuit [lepeasman 6 5
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AmepukaHckue 0603peBaTe M OTMETHIIH, 4TO Sy ctan mpo-
(eccopom MaTemaTuxku B [apBapie U AUPEKTOPOM MaTeMaTu-
yeckux UHCTUTYTOB B IlexmHe U T'OHKOHre, IIpoBOJsS BpeMs
B TIOCTOSIHHBIX pa3be3fax Mexay CoeavuennsiMu IllTatamu
u Kuraem. Hanpumep, on g00UJICS NpOBeNeHUs CEKIUOHHBIX
3acelaHuil MeXxayHapoAHOUW (U3NYecKOH KoHdepeHIMH, IIO-
CBSIIIIEHHON TEOPUH CTPYH, B (henieHeOeTBHOM IEKUHCKOM OTeJIe
«JIpyx6a». OnHol u3 1een 910l KoHbepeHuy, KoTopyio Sy
OPraHU30BA IIPH TOANEPKKE KUTAHCKOTO TPAaBUTENbCTBA, ObLIa
JEMOHCTPANHA JOCTHXEHHM 0Te4eCTBEHHON HayKu B 00J1aCTH Te-
opeTHYecKOl GU3UKHL. Sy 1axke yAan0Ch IPUTJIACUTh 3HAMEHUTO-
ro 6puTaHckoro ¢pusnka CtuBeHa XOKHUHTA, KOTOPHI BBICTYIIHI
C IJIEHAPHBIM JIOKJIAJIOM ITepe]; MHOTHUMHU THICAYaMHU KUTAHCKUX
CTYJIEHTOB B IeKMHCKOM Beaukom jaBopie Hapoaos. Coobie-
HUe camoro Sy Ha 3Toi KOH(pEepeHIINHU OBLTO TOCBSIIIEHO MIMEHHO
npobneme Ilyanxape u moucky mnyTeil ee pemenus. HasepHoe,
9TO BHIIVISIENO JOBOJBHO HEOOBIYHO CPefyl APYTHX IOKJIAI0B
II0 TeOPeTHUYECKON M MareMaTHueckoll ¢usrke. TeM He MeHee,
110 OT3bIBaM YYaCTHHUKOB, XOTsI OOJIBIIMHCTBO CJIynIaTesei ume-
JIO JIOBOJIBHO CMYTHOE IpeCcTaBjieHHe 00 3TOM CTojIeTHEH Teo-
METPHYECKO 3ajaue, cBoeoOpasHasi TOIOJOTMYECKass Imapana
0 CBOMCTBaxX TpexMepHbIX c(pep 3amHTepecoBasa MHOTHX. VHTe-
péec MOJIOTPEBAJIO U TO, YTO B IIPEACTABIEHUN MHOTHX MaTeMaTH-
KoB rumnote3a IlyaHkape sBJsieTCS CBOEro pojia cBATBIM [paa-
JieM — B CHJIY CBOEro GOJIBIIOTO BAUSHHUS KaK Ha JajbHeHliIee
Pa3BUTHeE TPOEKTUBHOM T€OMETPHH, TaK H HAa KOCMOJIOTHYECKHe
UccJle[JoBaHuA 3BooIK $hopmbl Hamtero Mupa.

TyT HaZlo OTMETUTB, YTO YAWBUTENbHASI CBA3b YUCTO (PU3U-
4yeckoi 1mpobiiemMbl GyHIAMEHTAIBHOTO CTPOEHUS CBEPXMUKPO-
CKOIIMYECKHMX TybuH Muposganus u peutenuii npobaems Ily-
aHKape najeko He ciaydaiiHa. Bot u Moppuc Kiaiin, o6cyxaas
<HENOCTIANMYIO 3¢p(EeKTHBHOCTb MATEMAaTUKH», OTMEYAET CO-
rJacve MHOTHX MaTEMATHKOB B TOM, UTO MX HayKa HaXOIUT He-
006B14aifHO MHUPOKOE IPUMEHEHHE; IPH 3TOM OHM TAK)XKe [PH3HA-
10T CBOIO HECOCTOSITEJIBHOCTb B OOBSCHEHWM 3TOTO (heHOMEHA.
3ameuarerbHas rpyInapaHIly3CKMX MaTEMAaTUKOB, paboTaBIINX
IO/l KOJUIEKTHBHBIM IceBoHMMOM Hukoima Bypbaku, yrepxaa-
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JIa, YTO MEXKIY IKCIEPUMEHTAIbHBIMYU SIBJIEHUSIMU M MaTEMaTH-
YeCKUMH CTPYKTYyPaMH CYHIECTBYET TeCHasl B3aUMOCBsA3b. OfHa-
KO abCOJIIOTHO HEM3BECTHO, KAKHMH IIPHYHMHAMH O0GYCJIOBJIEH
3Ta B3aMMOCBSI3b, U BPS/ JIU Mbl KOrga-HUOyIAb y3HaeM. B ma-
JIEKOM TIPONLJIOM MaTeMaTHYeCKHe 3aKOHOMEPHOCTH BBIBOAMJIN
13 TBEPZO yCTAHOBJIEHHBIX 9KCTIEPUMEHTAIbHBIX UICTHUH, B YaCTHO-
CTH HETOCPEACTBEHHO U3 MHTYUTUBHOTO BOCIIPHATHUS NMPOCTPaH-
ctBa. OHaKO KBaHTOBas (hM3HKa MoKazana (MoAPOOHOCTH YUTa-
T€JIb MOXKET Y3HATh B KHUTE aBTOpa « TaifHbI KBAHTOBOTO MUPA» ),
YTO 9Ta MAaKPOCKONIUYeCKast HHTYUIUS PEAIBHOCTH OXBAThIBAaeT
W MHUKDOCKOTTHYECKHUE SBJIEHUS COBEPIIEHHO HHOW TPUPOAHI,
CBS3BIBasg X C MAaTEMaTUKOM, KOTOpas 3aBeZOMO Oblja CO3flaHa
He KaK TpUJIOKEeHUEe K dKCIepUMeHTalbHOH Hayke. CienoBa-
TEJIbHO, TIEpeX HaMH He UTO HHO€e, KaK KOHTAKT /IBYX MTUCIUTLIHH,
peasIbHbIe CBA3H MEXIY KOTODBIMH CKDBITHI IIyOXKe, YeM MOXHO
MIPE/INOJIaraTh anpuopy. MaTeMaTUKy MOXKHO NpeNCTaBUTh Kak
CBOET0 po/ia XpaHWIHIIEe MaTeMaTHdeckux cTpykKtyp. Hekoro-
pHje acTeKThl PU3NIECKON UM IMITUPHIECKON PEATbHOCTH Y-
BHMTEIbHO TOYHO COOTBETCTBYIOT 3THM CTPYKTypaM, CJIOBHO IIO-
CJIeIHME TIOIOTHAHHI 1101 HUX.
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«Jywwuii memood 01 npedeudenus 6yoywezo passumus ma-
MEMAMUNECKUX HAYK 3AKTIOUAETCS 8 USYUEHUU UCTOPUL U Hbi-
HewWHez0 COCTMOSHUS SMUX HAYK .

Anpu [Tyankape. O Hayke

[To oT3pIBaM OIHOKIIACCHUKOB ¥ yunTener, lpuropuit [lepens-
MaH, HeCMOTPsI Ha BBIIAIOIIHUECS YCIIEXH B PELIEHNH CAMBIX CJI0XK-
HBIX 3@/a4, CHauYajla He MJIaHUPOBAJI CTAHOBUTHCS MAaTEMaTUKOM.
Jlonroe Bpems ero ropaszo 60Jbile NpUBIeKaaa (pU3nKa, 0COOEH-
HO ee TeOpeTHUeCKHe U MaTeMaTiueCcKue pa3/iesibl. 3/eCh CKa3blBa-
JIOCE BJIUSIHHE OTLa, KOTOPBIK BCSTYECKH TTOOIMIPSJ 3aHSITHUSI ChIHA
HMMEHHO MaTeMaTH4eCKOi (PU3UKOM, ITOAKU/IBIBASI EMY JIOTHYECKHE
U MateMaTuyeckue 3anadd. [1o ciioBam camoro U'puropus SAxosie-
BHYA, OY€HDb OOJIBINOE BAUSHHME Ha HETO B JETCTBE OKA3AIH M0/Ia-
PEeHHbIE OTIIOM KHUTH OfHO(MaMIIblia U aIbHETO POJICTBEHHUKA
SxoBa Ucupoposuua Ilepenbmana «3anumaresnbHas (U3NKa»
W «3aHUMaTesbHasd MaTeMaTHKay. B IpeucIOBUH K IEPBOH aB-
TOP OIKCHIBAI €€ KaK coOpaHue «3ara/loK, TOJI0BOJIOMOK, 3aHH-
MATEJIbHBIX WCTOPUA M HEOXKUAAHHBIX CPABHEHWI», H0GABIISSL:
«51 npuBOXKY MHOTOUHC/IEHHBIE HUTAThI U3 poMaHoB Ko BepHa,
T'epbepra Yamiuca, Mapka TBeHa u apyrux mucartesiel, TOCKOJIb-
Ky, KpOMe YKCTOTO pa3BJIeueHUs, INPUKIIOYEHUS, ONUCAHHbIE
B UX KHUTAX, MOTYT ITOCTY>KUTb IIPEBOCXOAHBIMHU HIIIOCTPALIUSIMU
K ypoKaM $usukuy». B 3THX KHUTAX paccMATPUBAIOCh MHOXKECTBO
moGonbITHHIX TeM. HarnpuMep, Kak mpaBUIbHO COCKOYHTB CO CTpe-
MUTEJIBHO HECYIeTocs TPAaHCIIOPTA, OIIPe/leIUTh PeaIbHble pa3Me-
PBI IaJIeKOH GalliHK UK TTOMMATh MyJII0 PyKaMH.

Ipuropuit SxosmeBuu Ilepemsman pomwica 13 uioHA
1966 roaa B Jlenunrpage. Ero oteri Gbl1 HHKEeHEPOM-3JIEKTPHKOM,
B 1993 roxy on amurpuposasn B M3pansas. MaTs octanacs B CaHKT-
ITerep6ypre. Bcio cBOIO XM3HB 4O CaMOil IIEHCHU OHa IIpopa-
foranma yyuTeseM MaTeMaTHKH B OAHOM M3 MpOdeCcCHOHANBHO-
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TEXHUYECKMX  YYWIMIL, BIOCJAEACTBUU  IIEPEHMMEHOBAHHOM
B Kosutemk. OTell BOCTIMTAJ B ChIHE YECTHOCTD, HPSIMOJTMHENHOCTD
1 6ecKOMIIPOMHUCCHOCTD. JIIOOMMBIM 3aHITHEM MAJIbYMKA, KPOME
YTEHMST, MATEMATUKH U MY3bIKA, GBUIM MHOTOYACOBbIE IIAXMATHbIE
TOEAVHKH ¢ OTHOM. CTpPacTbh K My3bIKe M MaTeMaTHKE IOHOMY Te-
HMIO NpUBUJIA MaTh — JI1060Bb JIBBOBHA, KOTOpas M caMa JIoOuIa
pelIaTh ¢ ChIHOM TOJIOBOJIOMKM 110 ajrebpe u reomerpuu. Kpome
TOTO, OHA HEIJIOXO UIPajia Ha CKPUIIKE M CMOIJIA epeaath [pule
MOGOBD K KIACCUYECKON My3bIKe.

Puc, 24. 9-it wracc mkosst. I'puropuit ITepesbmaH kpaiisuit cripasa B HIDKHEM Py

«Ipuwa — nacmosuguti 2enui, 8 wWKone yxce 3Harm o e2o0 docmudce-
HUAX U Ouenb padel 3a Hezo. Kozda Tpuwa ywuncs y nac, s npeno-
0asana emy bIMUCIUMENLHYI0 Mamemamuxy. Yie mozda on 3uan
npaxmuueckyto wacmy 3mozo pasdena Hayxu ayuue, vem s. Ho npu
amom Ipua nuxoz0ae KULUICs CBOUM MARAHMOM U COKOUHO pe-
wan éce npednoxcenvie emy 3adauu. OH ouenv CKpoMHbIL U Henpu-
XOMAUBHLTL HeN0BeK, MOJCem Gbimb, Uepecuyp HeNPUXOMAUEHIL>.

Jupextop [leTepbyprckoro pU3NKO-MaTEMATHYECKOTO JHIIES
Ne 239, sacayxerusiii yautens Poccuu Tamapa Epumonal

HJoueHT PoccuiiCKOro rocy1apCcTBeHHOTO eAaroruiecKoro
yHuBepcutetaum. A. U. I'epuena Cepreit EBrenbeBud PyKImnH —
OCHOBaTeab ¥ GECCMEHHBI DPYKOBOAMTENb MATEMATHYECKOTO

" Iedazoz no mamemamuxe I. Ilepervmana 6 9—10-x xraccax.
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HeHTpa [/ OJapeHHHX XeTeil NpU ropoAcKoM /[lBopue mHo-
HEpOB — BCIIOMHHAET, 4TO peakue crnocobHoctu Ilepenbma-
Ha K TOYHBIM HayKaM IIDOSIBUJIUCH ellle B paHHEM JETCTBe.
Jlo HeBATOTO KJjacca 3TOT CaMblif HACTOSAMWH BYHAEDKHUHL
yuuicss B OOBIYHOM LIKOJIe Ha OKpauHe ropoaa. HeusBecTHo,
KaK CJI0Xuaach 661 cyabba Oyayiiero MaTeMaTHYECKOTO reHus,
ecaiy ObI MaMa He 3aMucasIa ero B HeHTp NpH /{Bopiie MHOHEPOB.
Tam MajbuuK 4 mHAQOBaa CBOM MaTeMaTHYECKUIA TAIAHT C Tisi-
TOTO KJjacCa 0 CaMOro OKOH4YaHWs IIKOJbl. Hano ckasath, 4TO
yuenuky C. E. Pykmuna 3aBoeBanu 70 Menasei Ha caMbIx TIpe-
CTHXKHBIX MaTeMaTH4eCKUX CODEBHOBaHUSX CPe/iH INKOJIbHHKOB,
¥ MMEHHO €Tr0 Ha3bIBAIOT NEPBOOTKPHIBATENEM TajaHTa ['puro-
pus Ilepenbmana. Kax opapenuslit onoma I'puropuii 6511 3a-
4KCJIEH ¥ BIOCJAEACTBHH ¢ 6J16CKOM PKOHYUII 3HAMEHUTYIO LIKO-
ay Ne 239 ¢ yray6iaeHHBIM U3yYEHUEM MATEMATHKH, IPX 3TOM
NOCTOSHHO To0exJasi Ha MHOTOYMCAEHHBIX MAaTEMAaTHYECKUX
onuMmuazax. Ero uMsa 3aHeceHO Ha MIKOJBHYIO ZIOCKY MOYETa
3a TOJIyY€HHE 30JI0THIX Mefajieil Ha BCECOIO3HBIX U MeXJYHa-
POIHBIX OJUMITHAAX.

S e e
Puc. 235. Ha ypoxe B mkone Ne 239

«B xnacce, ede yuunca I'puwa Ilepervman, maranmiusvix
Oemeti 6vin0 Muozo. Ho umenno o 3anoMHuics cpasy —
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Y OUEHD OMBETMCMEEHHO 20MOBUICS K KANOOMY ypOoKyY. Y Hezo
6oL WUPOKULL KPY2030D, U NONOBUHY MO20, UMO 5 PACCKA3bIBA-
na, on yxce snan. Ho nuxozda smozo ne noxa3viean. B yeecenu-
MENLHBIX MEPONPUAMUAX He yuacmeosal. [py3eil y Hez0 moxce
0cobvix He 6vin0, co 8cemu obuancs poswo. Xopowo uzpan
8 HACMONbHBIL MEHHUC, NOCEUWAN MY3LIKANLHYI WKONY.
Ja u 3a yueby noayuan xpyznvie namepxu. Iucan 6e3 edu-
HoU owubxu, 6bin barecmsuum opamopom. Ilpasda, medarw,
Ha KOMOPYIO UMEN 8CE UIAHCHI, He NOAYUUN U3-3Q YeMmBEPKU
no Quskyrvmype. Jeno 6 mom, umo I'puwa poc noarosamoim
u na “omauuno” cdamo nopmot I'TO y neeo Hukax ne noayua-
nocw. Tak on u ocmancs 6e3 3onoma.

Kax smo nu neuanvno, 60nvlue non06uHbL BbINYCKHUKOS HAULEH
wxonwt He pabomarom 6 Poccuu, a yeawcaiom 3a epanuy. U I'pu-
wa npu ezo cnocooHocmsix moz 6vi 0a8HO MPYOUMbCS HA NYUUUX
xagedpax aywwux yrusepcumemos mupa. Ho on npeonouumaem
ocmasamscs 8 Ilumepe. H smo npuamwuo...»

Nupexrtop [eTep6yprexoro pUanKo-MATEMATHYECKOTO JTHIIES
- Ne 239, zacaysxenusiit yunrens Poccun Tamapa E¢umopa

B 1982 rony on nocaemgnuit pa3 B cocTaBe KOMaH[b!
MIKOJbHUKOB y4acTBOBaX B MexayHapoAHOW MaTeMaTu-
yeckoil onumnuaze B bypamemiTe, rie 3aBoeBas 30J0TYIO
Meflanh, U B TOM JKe FOAYy OblI 3a4MCjIeH Ha MaTeMaTHKO-
MexaHUYeCcKui dakynabreT JIEeHHHIPAaJCKOr0 FrOCyXapCTBEH-
HOTO yHUBepcuTeTa 6€3 9K3aMeHOB. 3a BpeMs YHUBEPCUTET-
ckoll yue6sl ['puropuit moaATBepAUI Cl1aBy HEHOMEHAIBHOTO
«peuraTesasi» MaTeMaTHYECKHX 33/a4: OH MOCTOSIHHO HOOeX-
Aan Ha GaKyJIbTeTCKUX, TOPOACKUX H BCECOIO3HBIX CTYAEH-
YeCKMX MaTeMaTUYeCKMX OJauMIuanax. llepeabMaH O6bla
JIEHUHCKHUM CTHIIEHIHATOM, OKOHYHJ YHHUBEPCUTET C Kpac-
HBIM “TUILIOMOM U TYT JKe MOCTYHNWUJI B ACIHUPAHTYPY NPHU
JleHuHrpaACKOM oTAeneHHH MaTeMaTH4eCKOTO MHCTUTYTa
uM. B. A. Creknosal.

ITo orspiBaM ero mnpenojasatejgelli W HaydHOrO pYKO-
BOAUTENA [UIUVIOMa — CTapliero Hay4YHOrO COTPYAHHKa

1 C 1992 200a — Canxm-Ilemep6ypecxoe omdenenue Mamemamuueckozo uucr;zumyma
um. B. A. Cmexnosa PAH.
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Canxkrt-Ilerepbyprckoro otaenenuss MaTeMaTH4ecKoro MHCTHTY -
ta uM. B. A. Crexsiosa IOpus Byparo, ['puropuii yxxe B cTyneHde-
CKMe To/Ibl IPOSIBAJ IJTyOOKMI MHTEPEC K PA3IMYHBIM CIOXKHEMH-
UM TOMOJIOTHYeCKUM mpobsieMaM. IIpuueM paccMaTpuBay OH
3TH yMOTIOMpauuTesbHble MaTeMaTHuecKye MOCTPOEHUs OYeHb
THIATEBHO M CTapaTesibHO, BCer/a MbITasiCh HAaliTH OPUTMHAJIb-
Hble, HeTPAANIIMOHHBIE PEHICHHSL.

Marematuyeckuit uHCTUTYT UM. B. A. CreknoBa Poccutickoi
akazeMuu Hayk Obln ocHoBaH B Hadane 1920-x rozos B Jle-
guHrpage. B 1934-m Cranmue npukasajs y4yeHBIM IlepeeXxaTh
B CTOJUILY, a B JIeHUHIpajie OCTANOCh OTAEIeHHe HHCTUTYTA.
C Tex nop 3mech IPOAOKAIOT TPAAUIIUU PYCCKOH MaTeMaTH-
YeCKOU TIKOJIE, OCHOBAHHOM BEJIUKMM MaTeMaTHKOM Yebnl-
mepsM. Upasy mocie BOUHH NUTEPCKHE yYeHbi€ TPYIUTHCH
HaJl «aTOMHBIM IIDOEKTOM», TI03XK€ B GTEHAX MHCTUTYTa OBIIO
CIeJIaHO HEMAJIO OTKPBITHI, IPOrpeMeBUIHX [10 BCEH [IJIaHETe.
3necwy BuepBrie B MHpe akaneMuk DanmeeB OTKPHIT HOBHI
KJacc 3afiad KBaHTOBOW ¢dwuauku, a ydenslil Opuit Matus-
CeBHY pelIn/ 3HaMeHUTY10 npobnemy I'niabbepra, ¢ KOTOpOM
JI0 HeTO HUKTO He MOT CIIPaBUThHCS.

Puc. 26. [ToGenuTenu MeXIyHapOAHONR MATEMATHIECKONH OTHMITHAIBI
(Tpuropuii IlepenbMan — TpeTHi cupaa)

«K yousnenwo I'puzopus, ezo xo66u oxasanocy eocmpebosan-
Howm 8 obuecmee. B sospacme uemvipraduyamu iem on 6o npu-
SHAHHOLM ABMOPUMEMOM 8 MECTIHOM MAMEMAMUUECKOM KPYNCKe.
B 1982 200y (8 mom camom, xozda IHTun-Tyn Sy spyuuru @uao-
cosckyto medans) Ilepenoman noyuun 6viCWyI0 OueHKy u 3010-
myio meo0anb Ha MeXcOYHaAPOOHOL MAMEMAMUUECKol onumnuade
6 Bydanewme. On noddepxcusan opymcecxkue, Ho He bausxue om-
HOWeHUA ¢ pebamamu U3 ceoel Komanool. “Y mens ne Ovuio
bruskux dpyseii”, — zoeopun Ipuzopuii. On 6Gvin 0dHuM u3 deyx
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uUnu mpex eepees 8 NAPARIeAU U, KPOME MmO20, 04eHs ToGUL onepy,
UMO He M02I0 He CKa3amuCs Ha €20 nonyasprocmu 6 wrore. Ezo
Mame, npenodasamens MAMeMaAmuxi 8 MEXHUYECKOM KONAeo-
KHce, YeneKanacs uzpol Ha cKpunke u xHauaia 6pams €20 ¢ cobou
6 onepy, xozoa emy 6vLro 6cezo wecmsb Aem. K namnaduyamu z00am
Iepenvman mpamun 6ce 60U KapmanHuie Oerbeu HA AYOUOIANUCU.
On 6bun 6e3ymmno cuacmaug, Kozoa emy yoarocy npuobpecmu 3a-
nuce 3namenumozo ucnoanenus “Tpasuamot” 1946 200a, 20e nap-
muo Buoremmu: ucnornsara Juuun Anvbanese. “Y nee 6wt ouens
xopowuti zonoc”, — ecnomunan Ilepeavman ».

Cussusa Hacep, [1aun I'py6ep. Muoroo6pasHsas cyabba.
JlerennapHas npobieMa ¥ 6UTBA BOKPYT €€ PelIeHHs

Hayuunim pykosoxutesnem I'puropus Ilepenbmana ObL1 Bbi-
JAIOMIMIICS OTeYeCTBEHHBIH T'eOMeTD | TOTOJIOT aKaeMUK AJlek-
cauap /[lanunoBuy AJleKCaHAPOB. 3alllUTHB KaHAUAATCKYIO
aucceprainyo, I'puropuii mpoxo/okua paborars B jjabopaTopuu
reoMeTPHH U TOTIOJIOTHHM, a 3aTeM MaTeMaTH4eCKoH (pU3NKH WH-
ctutyTa uM. B. A, CrexsioBa. B 3ToT nepron u3BecTHH ero pado-
THI TIO TEOPHH MPOCTPAHCTB AJIEKCAHIPOBA, HCCIEAYs KOTOPHIE,
OH CyMeJi HaliTH I0Ka3aTeJbCTBA K PNy BXKHBIX reoMeTpuye-
CKHMX THUIIOTE3.

ITomarouiero Gosbliie HAaZEXKAbl POCCHHCKOTO MaTeMaTH-
Ka He pa3 [PUIJAliaji MPecTHXHeilnue MUPOBbie HAay4HbIE
IEHTPbl U YHUBEPCUTETHl, HO OH Bcer/a NpeANOYUTAT XXKHUTb
U paboTaTh B poxHoM IleTepOypre, He IPUHMMAS JaXke CaMbIX
BBIFOAHBIX MPEAJIOXKEHHH. DTO BCera BbI3BIBAIO OO0JbIIOE
yAWBJIEHHE CPeId 3HAKOMBIX M KOJIIer, Belb U B JAMPEKIMH
Canxkr-Ilerepbyprckoro oraenenuss MaTeMaTHYeCKOTO MHCTH-
TyTa UM. B. A. CTexyioBa 4eCTHO MPU3HAIOT, YTO 3apIljlaTa Iu-
TEPCKHUX. Y4eHbIX B HECKOJILKO JECSATKOB Pa3 MeHblIle, YeM Y UX
KoJiier Ha 3anaze. MHOTUE yueHbie yxKe MOKUHYJIH UHCTHTYT,
Belb 3a pyOeskoM HAET caMast HacTos1asi 60pbba 3a «pycckue
MO3TH», U OOJBIIUHCTBO MOJIOABIX CIENHATHCTOB Ye3KaioT
Ha 3amnaj. JTO OCHOBHas MpobjieMa MHCTHTYTA, TAK Kak 3a I10-
cieHee JeCATUIeTHE SMUTPUPOBaIU Oosiee 40 CrenuantucToB.
Ceronns 3aech octanocs 126 coTpyanukos, u3 HUX 51 JOKTOD
U 56 KaHIUJIATOB HayK.

73



Yactb 2

Puc. 27. Cankr-lletepbyprekuii rocy1apcTBEHHbIH YHUBEPCUTET

B naugane 1990-x ro/10B Ha BCEM IIOCTCOBETCKOM IIPO-
cTpaHCTBe OymieBasn (PruHAHCOBBIe KDU3UCH M JKecTodalnas
undasuus. [lepBsiMu B 6e3xaniocTHOH 60ppOe 3a BbIXKHBa-
HUs TIOCTpajiajiyd pasjinuHble HayYHO-HCCJeloBaTelbCKue
HHCTUTYTHI, 0cOOeHHO akajeMuyeckoro npoduis. T'ubaa By-
30BCKasl HayKa, a BCJeld 32 Hell cTaiu OBICTPO 3aKPHIBATHCS
1eHTPH QyHIAMEHTAIbHBIX U TEOPETHYECKUX HCCAEeTOBAHU .
Bosnna xpusuca Hakpbsuia u Caukt-Iletepbyprckoe orzaene-
Hue MaTteMaTtudyeckoro HHCTUTYTa. OZHAKO K TOMY BpEMeHH
I'puropuii SIkoBieBuY OBLI yKe U3BECTEH HEKOTOPHIMH BECh-
Ma OPUTMHAJBHBIMYU IOAX0JaMU B FeOMETPUU MHOTOMEDHBIX
IPOCTPAHCTB, YTO Mo3Boauyao eMy B 1992 rogy momyuuts
npurjalleHue IPOBeCTU O/IMH JeKIUOHHBIH ceMecTp B Hbio-
MopKkckoM yHHBepcuTeTe W elle OAUH — B YHHBEPCHUTETE
Cronu bpyk.
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lnasa 1. MateMaTuyecKkas wKkona

Puc. 28. /Ipyxeckuit mapX Ha BeJMKOro MaTeMaTHKa ero KUTaicKoro
kosiieru lanr Tsna

«Ilepenvmany mpasunroce ¢ Coedunennvix Illmamax, uewmpe
MencOynapoonozo mamemamuueckozo coobuecmsa. On éce apems
X00U1 8 0OHOM U MOM JCE BENLEEMOBOM NUONCAKE U PACCKA3LIBAN
Opyavam 6 Hoto-Hopxcrxom ynusepcumeme, umo numaemcsa moo-
K0 x1e60M, coipom u monoxom. On niobun 2yramy ¢ Bpyxaune, 20e
Y Hezo HUAU POOCMEEHHUKY, U NOKYNAMb MAM HACMOAWUT Yep-
nuiil xne6. Hexomopuix konnez Ipueopus nopaxcanu ezo neobouaii-
0 Onunnvle noemu. “Pacmym cebe — u naono”, — omeeuan on mem,
KMo CHpaIuean ezo, nouemy on wx ve ocmpuixcem. Pa3 ¢ nedemo
Iepervman u monodoi kumatickuti yuenoui Ianz Tan omnpasas-
aucsy ¢ IIpuncmon, umobvL npuHAMs yuacmue 8 CemMurape, npoxo-
Ouswem 6 Hncmumyme nepcnexmuenvix uccaedosanuii (UITH).

Ha npomsxcenuu HecKkoMvkux Oecamunemutl smom uncmumym
u Haxodsuwuiics nenodanexy Ipuncmon 6viiu uenmpamu morono-
2UuecKol HayKu».

Cubsusa Hacep, [Jasug I'py6ep. Muoroo6passas cyasba.
. JlerenmapHas npo6aema u 6GUTBA BOKPYT €€ PeIeHus

ITO MO3BOJIMJIO MOJIOOMY T€HHIO HE TOJBKO HEPEeXUTh KPH-
3MCHBII NEPUO B OTEYeCTBEHHOM HayKe, HO ¥ y3HaTb O HOBBIX, Ca-
MBIX COBPEMEHHBIX BESIHUSIX B pa3pabaThiBaeMoi UM Teme. 31eCh
[TepenbmaH ¥ O3HAKOMHUJICS C YEJIOBEKOM, KOTODBIH Ha AOJITHE
rofibl ompeieuyl HampaBjieHHe ero ucciaefoBaHuil. Peub uzer
00 M3BECTHOM aMepHKaHCKOM Ttomnojiore Pudapge TamusibroHe
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u3 KopHesibckoro yHuBepcureTa, KOTOPhIM emie B 1982 romy
OIyOJIMKOBAJI CTAaThiO, MOCBSAIIEHHYIO YPABHEHWIO, Ha3BaHHOMY
BIIOCJIEZICTBUM TOTOKaMKU Puvym. JTO ypaBHeHHe, IO MHEHHIO
laMI/IBTOHA, MOIJIO TIOMOYDb B pellleHHH CIIEIUATBHBIX TOIOJIO-
THYECKHX 3a/1a4, B TOM 4HCJIe 3HaMeHUTOM mpobyemsl [TyaHKape.
Peiienyie NOA06HBIX YPABHEHUH HATOMHUHAET XOPOIIO U3BECTHBIM
MPOIIECC PacIpOCTpPaHEHHUsI TeIula B HEKOH BEleCTBEHHOU cpefie
oT 60J1ee TemIbIX K 60JIee XOJIOAHBIM YYaCTKaM WK, TOBOPS MaTe-
MaTHYeCKUM SI3bIKOM, II0TOKM Puduy, criiaxuBasi aHoOMaJIny, JaloT
MHOT000pasusM 601ee YHUGPHUIUPOBAHHY O T€OMETPHIO.

Yraybusmuch B npobseMaTuky rumotesbi ITyankape, T'pu-
ropuii SIKoBjieBUY MEpPBBHIM JI€JIOM O3HAKOMMJICSI C HCTOPHEH
3TOH MHTepecHeiimell MaTeMaTudeckoil 3azaun XX Beka. Tak,
K 1960-M rozaM yxe CTasIo sICHO, 4TO TOTIOJIOTHSL SIBJISIETCST OXHOM
u3 Hambosiee MPOXYKTUBHBIX OTpacnen MaTeMaTHK{, U MHOTHE
MOJIOZ(bI€ TOIIOJIOTH CMEJIO OPOCHIIM BbI30B MHOTHM <«T€OMETpHYe-
CKMM TIpob6JieMaM BeKa», B YMCJIO KOTOPBIX, KOHEYHO e, BXOIIIA
u runotesa [lyankape. K ToMy BpeMeHnH, K HeMaJIOMy U3YMJICHUIO
GOJIBIIMHCTBA Y4EHBIX, BBISICHUJIOCh, 9T0 MHOTOOGPa3Hs 4eThIpeX,
IATH ¥ 6oJlee M3MepeHHii TOpa3o Jerye MOAAIOTCS H3YYEHHIO,
YeM Te, YTO UMEIOT BceTo Tpu pasmepHocTU. K 1982 roxy runoresa
I[Tyankape 6bL1a yxe HAZIEXKHO I0Ka3aHa AJIs1 BCEX CIIy4aeB, KPOMe
TPEXMEPHOTO, HanboJiee MHTEPECHOTO C TOYKH 3PEHHUsT PEAbHOTO
IICEBIOEBKJINOBA IPOCTPAaHCTBA Hamrero Mupa.

Hasepnoe, uMenno mosromy 8 2000 roxy PYKOBOZICTBO TIPECTHIK-
HOIl 4aCTHOH OpTaHM3allMH, TOJEP)KMBAIOIIEH MaTeMaTHJeCKHe
UcCIeIoBaHus, — MaTeMaTuyecKoro HHCTUTyTa Kiasi — HasBajo
pelleHye THIIOTe3bl [lyaHKape oHOM M3 ceMu HamboJiee BaKHBIX
3a/la4 COBPEMEHHOM MaTeMaTHKU W HA3HAUMJIO OecripelleZIeHTHbIH
ZICHEKHBIN TIPH3 B OJUH MIULINOH ZIOJUIApOB TOMY, KTO CMOXeT
[IPEICTaBUTh apTYMEHTHPOBAHHOE I0KA3aTeIbCTBO TEOPEMBIL.

Cpa3y xe Haua/1aCh U3HYPHUTEIbHASI TOHKA MEXIY OT/e/IbHbI-
MU HCCTIeoBaTe/IsIMH U EeJIBIMUA KOJUIEKTHBaMH, HO ellle paHbllle
B /laHHOM HallpaBJIeHHH AaJIeKO IPOABUHYJICA MIOKa ellle MaJIOU3-
BECTHBIH poccuiickuii MaTeMaTuk u3 CaHKT-IleTepOyprckoro or-
JneneHuss MateMaTu4ecKoro HHCTUTYTa, NOAMUCHIBAIONIUN CBOX
aHTI0si3bigHbIe pabotei — [puma Ilepenbman...
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«Mwi 3axonodamenu Bcenennoii; 603moxcHo 0adxce, 4¥mo onvim
He daem HaM HUYEZ0, KPOME CO30AHHOZ0 HAMU, U YMO CaM Ma-
mepuarbHulil MUp ecmo seuvaiiee U3 HAuUxX MAmemMamuyecKux
MEOPEeHUL».

k. Y. H. CastuBaH. ACIieKThI HAYKH

Puc. 29, SnexrpoHHast Mogeb npeotpazosanus [lyankape — Ilepensmana
(cM. BKJIEHKY)

B Hosi6pe 2002 roga MaTeMaTHYeCKU MUDP obJjeTea CeH-
calrMOHHAasi HOBOCTH: HEKMH MaJIOM3BECTHBIM POCCUUACKUH Ma-
TEMATHK BBUJIOXKUJI Ha OOIIEAOCTYIIHOM HHTEPHET-CEPBEPE
AoKas3aTeabCcTBO runote3sl Ilyankape! TyT Hamo 3aMeTuTs,
4TO, TOA00HO JI0O0MY 3aKOHYEHHOMY XYyI0KECTBEHHOMY HJIA
MY3bIKaJbHOMY IIPDOM3Be/IeHHIO, A0Ka3aTeJbCTBO MaTeMaTu-
4ecKoil TeopeMsl, TeM 6oJjiee TaKOTO ypOBHs, Kak Teopema Ily-
aHKape, [JOJKHO UMETh COBEPUIEHHO OCOOYIO JIOTUKY, (hOpMY
1 KoHuennuwo. Penlenve 3qech 06bIYHO CTPOUTCS Ha (HOPMY-
JIMPOBKE psijia aKCMOM KaK OOIIENPU3HAHHBIX YTBEPKACHUH.
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3aTeM HauMHaeTCs XWUTPOYMHasl Bsi3b MaTeMaTHYE€CKHUX BBbI-
KJIaZIOK, JIOTUKAa KOTOPBIX IMPUBOJUT K PEIIaloNleMy BHIBOAY,
3a KOTODBIM U ClleyeT KOHeYHHBI I pe3yabTat. CaMoe riaiaBHOE —
He OMUOUTHCA B HAHU3BIBAHUY 3BEHbEB JIOTHYECKOM LEMOYKH
JI0OKa3aTeJNbCTB, BeAb JaXke He3HAUMTeJIbHass HETOUHOCTH TYT
xe OpakyeT UTOTOBBIA Pe3yJIbTaT.

[loueMy ke CTOMBKO KPUTHYECKHUX 3aMEYaHWil BbI3Bajia
UMeHHO (opMa 03HAKOMJIEHHUS C Pe3yJIbTaTaMU MCCIIeAOBaHMIA
POCCHIICKOTO MaTeMaTHKa?

[les0 B TOM, YTO MHTEPHET-U3/IaHM, KaK [IPABUJIO, HE PelleH-
3UPYIOTCs, B TOM YKCJ€ U 3JIeKTPOHHBIE apXUBBL. Mexay TeM
neyaTHble Hay4YHble U3AaHUS NPUAAIOT HE3aBUCUMOMY pelLeH3U-
POBaHHUIO. MyGIHMKYEMBIX MaTEPHUAIOB OYeHb 6OJIBbINOE 3HAYEHHE,
CYMTAs], YTO TOJHKO IKCIEPTHBIE OIlEHKM» IPU3HAHHEBIX 1Tpodec-
CHOHAJIOB MOTYT IOKa3aTh KOPPEKTHOCTbh U OPHUTHHAJIBHOCTH
TIpeCcTaBNeHHBIX MATePHAIOB. 3aMETHM, YTO 3T O6IePU3HAH-
Hast HOpMa HAYYHBIX IyOIMKAIMIA YaCTO OKA3bIBAIACh MO/l OTHEM
kpuTHky. Hanpumep, JUHNITE!H NPUHIIMITHATBHO He 11y6/IHKO-
BAJICS B PeLI€H3UPYEMBbIX U3TaHUSIX.

Nrak, Bepuemcsa B 1992 rox, xorma Moio0#, HO yxe H0-
BOJIBHO MHOTOOGemalIui COTpyAHUK MaTeMaTH4ecKoro
uHctutyTa UM. B. A. CrexnoBa I'puropuii Ilepensman moman
Ha JIeKIUIo cBeTusa Ttononoruu Puyapaa laMuiabToHa. AMe-
PUKAHCKHUIT MaTeMaTHK PacCcKa3bIBaj O MOoToKax Puyum — Ho-
BOM MHCTpPYMEHTE AJI1 M3y4YEHUsS TUIOTe3bk FeOMeTpU3alUuH
Tepcrona — daxra, U3 Kotoporo runote3a Ilyankape mosnyuva-
J1ach KakK MPOCTOE CJIeACTBUE. ITH MMOTOKH, TOCTPOEHHBIE B HE-
KOTOPOM CMBICJI€ TI0 aHAJIOTHU C YPAaBHEHUAMH TEILIONEePEeHO-
ca, 3aCTaB/IAJIM IOBEPXHOCTU CO BpeMeHeM J1e(pOPMUPOBATHCSA
IIPUMEPHO TaK Xe, Kak MbI Je¢OpMUPOBATIU ABYMEpPHBIE MO-
BepxHocTU. OKa3anoch, YTO B HEKOTOPBIX CJAYYasiX pe3yJib-
TAaTOM Takoil medopmMaiuu oxasbiBaicsa 00BEKT, CTPYKTYPY
KOTOPOTO JIeTKO moHATh. OCHOBHAS TPYAHOCTH 3aKJI0Yalach
B TOM, YTO BO BpeMs AedhopMaliy BO3HUKATH OCOGEHHOCTH
¢ 6ecCKOHEYHO! KPUBU3HOM, aHATOTHYHbIE B HEKOTOPOM CMBIC-
Jie YepHBIM AbIpaM B acTpOdH3HKeE.
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« Puc. 30. Onnocssiznoe 1BymepHOe MHOTO0GDasHe [lyankape
3

«C mouku 3penus mononoza He Cyuecmsyem pasnuubl mexcoy 6y-
6ruxom u Kogetnot kpyxckou ¢ pyuxoti. Oba 3mu obvexma ume-
1om JuipKy U mozym Gvims mpancgopmuposans opye 6 opyea 6e3
Hapywenus uerocmuocmu. [ns onucanus amozo abcmpaxmuozo
mononozuueckozo npocmpancmsa Iyankape uUcnorw308ai ci06o
“muoecobpazue” (manifold). Ipocmetiwee Osymeproe MmHozo-
obpasue — nosepxHocmy GymoboabHO20 MUA, KOMOPAs. 01 MONo-
102a sensemcs chepot, 0axce ecau ee pacmanymy Uiy CKOMKamby.
Hoxasamenscmeom mozo, umo obsexm npedcmasnaem cobot dey-
MepHoe MHozoobpasue (max nasvieaemyro two-sphere), sensemcs
mo, umo obvexm — o0nocessnuil (simply connected), mo ecmw
6 Hem nem Owip. B omnuuue om ¢pymbonsroeo maua 6ybrux ne ae-
naemcs cgepoi. Eciu 6vi naxuneme nacco na gymoborvrovil May
U Hauneme e20 3aMAZUBAMY, 8 PE3YNLMAMe 6aMm YOacmcs CIAKY My
Y3e1 1acco 8 MouKy, npu smom aacco 6ydem ece epems HAxo00ums-
cs Ha nogepxrocmu maua. Ecnu ev 3assizceme nacco eoxpye oyocku
6yGauxa, CmManyms €20 8 MOUKY, He PASPYWAS UEAOCTIHOCTIU 6Y-
bauxa, 8am ne yoacmcsis.

Cunbeua Hacep, [lssun Ipy6ep. Muoroo6pastas cynnoa.
JlerenpapHas mpobaema U GuTBa BOKPYT €€ perleHmns
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Puc. 31. IIpeoGpazosaHus ABYMePHEIX MHOTO0GDa3 M
{cOBPeMeHHOe KOMITBIOTEDHOE MOJIETHPOBAHHE)

CsoiicTBa IByMepHBIX MHOTOOOpa3Hii ObLIH XOPOLIO M3BeCT-
HbI yKe B cepenuHe XX Beka, 0JHAKO OCTaBaTOCh HESICHBIM, CIIpa-
BEJUIMBO JIK /I TPeX M3MePEHHH TO, YTO UCTUHHO B CJIy4Yae IBYX.
[Tyanxape nipeIIOI0XKA, 4YTO BCe 3aAMKHYThIE OHOCBSI3HbIE TPEX-
MepHble MHOr0oOpasus ((HUHHUTHBIE MHOTOOOpa3usi 6e3 IbIPOK)
ABSIOTCS cepamMu. IJTa TUNOTE3d WMeNA OCOOEHHOe 3HAYeHUe
IUISL YYEHBIX, HCCAeAYIomuX camoe GOoJIbiiioe TpeXMepHOe MHOTO-
obpasue — Haury Bcenennylo. Matematudeckoe JOKa3aTeIbCTBO
5TOM TMIIOTE3bI OBLIO, TEM He MeHee, COBCeM He JieTkuM. BosibuuH-
CTBO IIOMBITOK IIPHUBEJIO UCCJIefoBaTeNei B TYIUK, HO HEKOTOpbIe
TOCJTYKHIM MCTOYHHUKOM BaXXKHBIX MaTeMaTHYeCKUX OTKPBITHH,
TaKuX Kak JiemMa /leHa, TeopeMa cdepbl 4 TeopeMa O IieTJie, CTaB-
X 6a30BBIMH TEOPEMaMH COBPEMEHHOIM TOIOIOTHH.

Puc. 32. 3aMKHYTOE OHOCBA3HOE TPEXMEPHOE TPOCTPAHCTBO CBOEOOPA3HO
uimoctTpupyer chepa Juiepa

Tunote3y IlyaHkape MoxHO G110 GBI c(HOPMYIHPOBATD €LIIE TaK:
moboe 3aMKHYTOe O/THOCBA3HOE TPeXMepHOe POCTPAHCTBO FOMeo-
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MOD(HO TpeXMepHOit cepe MK, HHAYE TOBOPsL, BCE TPEXMEPHBIE
TIOBEPXHOCTH B YETHIPEXMEPHOM IIPOCTPAHCTBE, TOMOTOIMYECKH BK-
BUBaJeHTHBIE cpepe, roMeoMODPGHEI ei. J{/1s1 mosicHeHus 5TOkH 3372~
YH YaCTO HCTIOB3YIOT HATTISAHDIK IPUMED: ecii 0OMOTaTh sI0I0K0
DPEe3MHOBOW JIEHTOIH, TO, B IPUHIIMIIE, CISITUBAS JIEHTY, MOXKHO CXKaTh
s610k0 B TOYKy. Ecn ke 0OMOTaTh Takoii xe JeHTO# Oy6ivK,
TO B TOYKY €TO CXaTh HeJb3st 6e3 paspbiBa wiu 6yOIMKa, UM pe3u-
HbL. B TakoMm KOHTeKCTe sI6I0KO HAa3BIBAIOT OIHOCBSBHOM (hUMIypoi,
6y6ank ke He omHocBsi3eH. Iloutn cro sieT Hazax [IyaHkape ycra-
HOBWLI, 4TO ByMepHas cdepa 0AHOCBS3HAS, H HPEAIONOKUT, YTO
TpexMepHasi cpepa ToXke OTHOCBSI3HA. | OBOPS TIPOCTHIME CJIOBAMH,
€CJIH TPeXMepHasi IIOBEPXHOCTD B YEM-TO IIOX0za Ha cdepy, To, ecird
ee pacrpaBUTh, OHA MOKET CTaTh TONBKO Chepod v HUYEM HHBIM.
JlokasaTh 3Ty THIIOTE3Y He MOTJIM JYYIKEe MATEMATHKH MUpA.

Hano BcnoMBUTS, 4TO B (DeHOMEHATIbHOM HHTEJUIEKTYaIbHOM
3a0ere Ha «MaTeMaTHYECKHI [IPU3 THICTYEIETHS» YIACTBOBATU
U IpYTHeE BBIAAIONIMECS JJMYHOCTH. TaK, OIHUM U3 HUX ObUT BUJ-
HBLIf MATEMAaTHK U (PUSUK-TEOPETHK KUTAHCKOTO IPOUCXOKAEHHS
Imn-Tyu Sy, KOTOpoOro ToXke OUEHb UHTEPECOBAIHU MCCJIEN0BA-
uusi [amuibToHa motokoB Puuun. Ay v [aMuIbTOH TO3HAKOMHU-
jmuch B 1970-x romax u BCKope cTaiy GM3KHMM IPY3bsMU, He-
CMOTpSI Ha Pa3HUIY B TEMIIEpaMeHTe U BOCIIUTAHUH.

Puc. 33. Puuapa FamuwibToH, podeccop Matematuky Kosymbuiickoro
yunpepentera (CIIA)

«lamunomon, comn apaua u3 [lunyunnamu, onposepean CiLOHCUB-
wuiica cmepeomun MamemMamuxa Kax 3acywennozo “Comanuxa”.
Hepsxuil u HenoumumenvHvlil uer08ex, OH e30ulL 8ePXOM, 3THU-
Manca sundceppunzom u Mensa noopyscex xax nepuamxu. B eeo
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JCUBNU MAMEMAMUKE 3AHUMATA Mecmo eue 001020 x066u. K co-
POKa Oesamu 200aM Y Hez0 CIONCURACH PENYMALUL NPEEOCXO0HO20
REKMOpa, HO KOIUUECTBO €20 ONYORUKOBANHBIX pabom 6bL10 OmHO-
CUMENLHO HEBEAUKOD, ECU HE CUUMAamy 6a308bix cmameli 0 nomo-
xax Puwuu; xpome mozo, y nezo npaxmuuecku e 6bii0 YueHUKos.
Ilepenvman npouen cmamou Famunsmona, nocie uezo omnpasuncs
nocaywams ezo aexyuio ¢ HITH. Ilocre nexuuu Iepervman no6o-
POJ CB010 3ACMEHUUBOCTTL U N02080P1N ¢ [AMUNILIMOHOM.

“Mie GvL10 OUeHb BANCHO PACCHPOCUL €20 Koe 0 YeM, — scnomunan lle-
penoman. — On yrvibancs u 6oLt ouers co muoti mepnenus. On 0axce pac-
CKa3an MHe napy eewetl, Komopvie Couri um OnYyOTUK0BAHbL MOILKO He-
ckamko aem cnycmsi. On, He 3a0yMbl8asiC, OeTICs: co MHOU. Mie ouens

NOHPABUIUCH €20 OMKPLIMOCTIL U wjedpoctin. Moey ckasammy, umo 6 smom
Tamumomon Gowt He 10X0KC HA GOTBLUUHCNEO OPYeUX MAMEMATUKOS”.

“SI paboman nad paswoimu memamu, xomst 6peMs. OM BPEMEHU
S MbICIEHNO 8036pawancs k nomoxam Puyuu, — dobasun Iepens-
Man. — He nyocno 6oimp eeruxum mamemamuxom, umoboi yeudems,
umo nomoxu Puwuu mozym oxasamsbcs noaesHbIMU 8 pewenuu npo-
baemvi zeomempusayuu. S uyscmsosan, umo mue ne xeamaem 3Ha-
nuit. A npodoaxcan sadasams eonpocwL...”

B 1996 200y on nanucan lamurnmony Oaunnoe nucomo, 0603Hauue
8 HeM c8010 U0et0 — ¢ Hadexmool na compyonuuecmso. “On ne om-
gemun, — ckasan Ipuzoputi. — U s pewun pabomamo o0un”s.

Cunbsus Hacep, /lauz I'py6ep. Muoroo6pasnas cyab6a.
Jlerenaapuas npo6iema ¥ GUTBA BOKPYT €€ PEIIeHMs

Mesky TeM nocJie JIEKIIMOHHOTO TYPHE 10 aMEPHUKAHCKIM YHUBEP-
cuteraM [lepemmman BepHyJicst B Poccnio, e Hauasn TPYAWUTHCS Haj
peliieHyeM TpoOsTeMbl 0OCOGEHHOCTEN TIOTOKOB Pyyum ¥ 0Ka3aTesb-
CTBOM TMIIOTe3bl NeOMeTPU3alIvK (a BOBCe He Haj rurore3ou [lyamxa-
pe) BraitHe ot Beex. Pertas ypaBHeHue notoka Pruyun (MaTeMaTiyecku
710 mudpepeHIMATBHOE YPaBHEHE B YaCTHBIX IPOU3BOIHBIX), I'pH-
ropuii SIKOB/IEBIY TIOTYyYHJI OYeHb HHTEPECHBIE PE3YJIBTATHI, TO3BOJIS-
1011e e(pOPMUPOBATH PIMAHOBY METPUKY Ha MHOrooOpasum. OzHa-
KO HEMHOTO IO3)Ke OH TOJIy4HJI JOBOJIBHO HEIPUSATHBINA Pe3yJIbTaT,
3AKTIOYAIOLIMHCS B TOM, YTO B TIpoiiecce aepopMallii BO3MOXKHO 06-
PasoBaHIe CHHTY/ISIPHOCTEH — TOYeK, B KOTOPbIX KPUBH3HA CTPEMUTCS
K beckoneyHocTd. «CHHTYJISIpHEIE PellieHusI> OYeHb He JIo0aT pusn-
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KH, 0DOCHOBAHHO CUMTast, YTO HX MATEMATUYECKIE MOJIEJTH TIPOCTO Tle-
pecraloT paboTaTh B IAHHBIX TOYKAX U TY JKe Ae(opMaIiio HeBO3MOX-
HO NIPOJOJDKUTH. 11epBbiif 11ar B «BOMHE C CHHTY/ISIPHOCTSMH» COCTOHT
B MX KJIACCU(DUKAIMH B TPEXMEPHOM OPHEHTHPOBAHHOM CJTy4ae. 3aTeM
IIPU NTOAIXONte K CHHTY/ISIPHOCTH MOTOK OCTAHABJIVBAIOT M IIPOM3BOAT
«XUPYPTHIO» — BBIOPACHIBAIOT MATYIO CBA3HYIO KOMITIOHEHTY HJIH Bbl-
PE3al0T «I1Iel0», a Mo/TyYeHHbIE ABe ABIPKU 3AKIIENBAIOT JBYMsI IIApaMK
TaK, 4TO METPUKA HOTYYEHHOTO MHONOOOPa3Hs CTAHOBUTCS [OCTATOY-
HO IVIZIKO#, — 1TOCJIe 4ero MPOAOJLKAIOT eOpMaLIHIO.

Knaccudukanusi cUHTYIApDHOCTEN MO3BOJISIET 3aKJIIOYUTH,
4TO KX <«BBHIOPOIEHHBIH Kycok» Auddeomopden chepu-
yecKOH IMpocTpaHcTBeHHO# Gopme. [Ipoiiece, omucaHHbIiH BhIIIE,
Ha3bIBAaeTCs «IOTOK Puuym ¢ xupyprueii».

Puc. 34. IlnanerapHas NOBePXHOCTH KaK aHAJIOT IBYMePHOI1 chephl —
OZIHOTO H3 OCHOBHBIX 3JIEMEHTOB I0KA3aTeIbCTBA TEOPEMBbI
Hyaukape — INepeabmana

-

Mcxons n3 oOuenpu3HAHHBIX MAaTEMAaTHYeCKMX CTaHAAPTOB
(ma n obmy* Hay4HbIx), pemieHye mpobiaemsr TlyaHKape, mpen-
noxenHoe TlepenbMaHOM, BBILJISIENO0 JAOCTATOYHO HEOOBIYHO.
Ero ¢opma Oblyia KOHCIEKTHBHO KPAaTKOH ¥ B TO e BpeMs (aH-
TACTUYEeCKM €MKOH, IOTHKA IIOCTPOeHHi MopaXkasia GpyinrpaHHoi
TOYHOCTHIO MATEMaTH4YECKMX BBICKA3bIBAHWIA, a caMd OHM ObLIH
Jlo mpejesna cXatol. bosiee TOro, 10Ka3aTebCTBO HE MMEJIO MPSAMBIX
ynoMuHaHui runoressl [lyankape u cogepxaio Maccy pe3y/bTa-
TOB, He MIMEBIIIVIX OTHOMIEH!US K OCHOBHOM TeMe. Bce aTo BbI3BasIo
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B MaTEMaTHYECKOM MHUDe NIKBaJl KOMMEHTApHEB, MHOTME U3 KO-
TOPBIX, OCOOEHHO CO CTOPOHBI KATACKON MaTeMaTHYeCKOMN IIKO-
JbL, TPYZHO GBUTO HasBaTh OOBEKTHMBHBIMH. Y3Ke HECKOJIBKO JIET
CILyCTsl aHaJIM3 JI0KasaTesbcTBa IlepesbMaHa, KOTOpOe 3aHUMAJIO
BCETO JIMIIb AECSTKH CTPAHULL, HACYUTHIBAJI CTOCTPAHNYHBIE TOMA,
a obl1ee KOMYeCTBO OLIEHOK 1 KOMMEHTapHeB He YMECTHJIOCH OBl
U B ThICAYeCTPaHUYHOM onnaHTe. MeXay TeM pa3jHuyHble KO-
MaHZbI 9KCIIEPTOB (HA/ZO 3aMETUTD, UTO JIUIIb HEMHOTHE MaTeMa-
THKHU MMEJTH JOCTATOYHBIH yPOBeHb /151 orieHku pabor [lepesbma-
Ha) pa3 3a pa3oM MOATBEPXKJAJIH NIPABHIBHOCTDb A0KA3aTeNbCTBA,
HPENJIOKEHHOTO POCCUHUCKUM IeHHeM, [TPU 3TOM He ObLIO0 HaneHo
HHU OTHOH TIOrPEeNTHOCTH JIOTHYECKHUX ITOCTPOeHU . B MaTeMaTHye-
CKOM COOOIIECTBE TTOCTENEHHO 3peJio B3BEIEHHOEe MHEHHE: I puro-
puio SxoseBuyy llepenbMaHy neiCTBUTENBHO YIalOCh PEMIUTD
npo6siemy [lyankape u Terneps ero 10Ka3aTeJbCTBO BIIOJIHE MOJKHO
Ha3bIBaTh Teopemoii [Tyanxape — ITepesbmana.

B Hos6pe 2002 roga Tpuropnit SAikossreBny Ilepenbman 3a-
KOHYUJI BBIKIabIBaTh /[0KA3aTeJbCTBO ruroTedsl IlyaHkape
B MHTepHere Ha caiiTe Tak Ha3bIBAeMOIo 3JIEKTPOHHOIO apXHBa,
YeM OH 3aHMMAJICS Ha TIPOTSKEHHH BOCbMHU MECSIIIEB, OMYOIHKO-
BaB TPH OPUTHHAJIbHbIE PAOOTHI.

s 4 i
Puc. 35. Tonosornyeckne Meramopcdoasl (110 MotuBaM M. 3uiepa)
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Kotopaiit B anoxy Mepma paspaboran He Obin. loaToMy ycumus
MaTEMaTHKOB OBLIM HAIIPABJIEHBI HE Ha PElIeHHe 3TOrO YaCTHOTO
cJiy4as, a Ha [HOCTPOEHKE HOBOTO MATEMATHY€CKOr0 MOAX0/a, KO-
TOPBIH CIIOCOOEH CIIPaBAATLCS ¢ TAKAMH 33/1a4aMH.

PHc. 36. BeckoHEYHOCTH TOMOJOTUUECKOH 3BOAIONUN

«B 1995 200y Tamuavmon onybaruxosanr cmamvio, 8 KOMOpPoU
obcyxconn nexomopvie udeu no pewenwo sadauu ITyanxape.
Ipowumas smy cmamvro, Ieperoman nouwsr, umo Iamuremon
HUCKOIBKO He Tipeycneil 8 NPeosoneHUY 21a6H020 NPENAMCTEUS —
pewenuunpobremvt “nepeweiixos” u “cuzap”. “C Havara 1992 20-
0a on, noxooxce, He NPOOBUNYACS HU HA UOMY, — PACCKA3AN HAM
Ilepenoman. — Boamodxcno, on 3acmpsin ewe pawvuie”. Tem ne
menee Ilepenvmany xas3anoce, 4mo ox 3naem, xax o6oumu smom
KAMEHb NPEMKHOBEHUSL>,

CunbBusi Hacep, JlaBun I'py6ep. MuorooGpashas cyapba.
Jlerenpapuas npo6nema v OUTBa BOKPYT €e pelieHus

CyTb 110X0O1a COCTOUT B TOM, YTO JIIsI TEOMETPUYECKUX 00b-
eKTOB MOJKHO OIIPeJIENINTh HEKOTOPOEe ypaBHEHHE «ILJIaBHOH 9BO-
JIOLMHY, TIOXOXKEE HA YPaBHEHHE PEHOPMAIU3AIIMOHHOH TPYIIIHI
B TeopeTudyeckoy usnke. McxoaHast 10BEPXHOCTh B XO/le 3TOH
aBosrionuu OyeT neopMUpoBaThCS |, Kak nokasas [lepeibmas,
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B KOHIle KOHIIOB IIJIaBHO nepeinieT umMeHHo B cepy. Cuna aToro
MIOX0/ia COCTOUT B TOM, 4YTO, MUHY 1 BC€ IIPOMEXYTOYHbIE MOMEH-
THI, MOKHO Cpa3y 3arjsiiyTh B GECKOHEYHOCTh, B CaMbIi KOHeI
DBOJIOL[HH, H OOHADYXHTb TaM chepy.

T'uniore3a Ilyankape cuutanach OAHOU U3 BeJMUaiIIuX MaTe-
MaTUYeCKUX 3aTa/I0K, a ee PeIleHHe — BaXKHEUIIUM IOCTHKEHUEM
B MaTeMaTH4YecKOil Hayke: OHO MOMEHTAJIHHO IIPOJIBHHET BIIEPe]
uccaenoBanus MpobiieM GU3NKO-MaTeEMATHYECKHX OCHOB Mupo-
31aHus. BusHeiie yMubl IL1aHeTH IPOTHO3UPOBAJIH €€ pelileHue
JIMIIb YePe3 HECKOJIBKO AecATUIeTH, a IHCTHTYT MaTeMaTHKy
Knas B Kem6Gpuaxe, mrratr Maccauycerce, BHec pobiemy Ilyan-
Kape B YHUCJI0 ceM¥ HanboJiee MHTEPECHBIX HEPEIIeHHBIX MaTeEMa-
THYECKHUX 32724 THICSYEIETHs], 32 PA3raIKy KaX /0l 3 KOTOPHIX
6bL1a obeinana NpeMus B OJMH MAJUIHOH JOJLIAPOB.

e
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YenoBek u y4yeHbIN

«Hawa xcu3ns ecmo mo, wmo Mol 0 Hell Oymaem».
Mapxk Apenuit

«Hayxa nasepnsixa noeubna 6vt 6e3 no0oeprcku mpancyenden-
ManvHolL epbl 8 UCTUHHOCTID U PEANLHOCTL U 6e3 HENPepbIeHo2o
83AUMO0ETICBUS MEHOY HAYUHBIMU PAKMAMU U NOCMPOCHUAMU,
C 00HOTL CMOPOHbL, U 06PAHIM MblULEHUEM — C OPY20Ti».

T'epman Beiins. @unocodus MareMaTuku
. U €CTeCTBEHHBIX HayK

<4 nonazaro, umo, eciu zde-mo odnycmun owubKy u Kmo-mo
Opyeoii cmoz Gvi npednoncums Koppexmuoe 00Ka3amenbCmeo, Onu-
DPAsCh HA MOU Pe3ybmambt, MeHsi Gbl 9MO MOALKO NOPAc0eao...

Ecnu ece uecmmot, mo obmen udesmu — cosepulenno ecme-
cmeenHoe SeaeHues.

I. d. Ilepenbman

Cpasy xe nocze onybmikoBatus nperpunTos [epebmana crie-
LIMJIMCTHI IPUCTYTIUIY K IIPOBepKe KII0YeBbIX MOMEHTOB €TI0 TEOPUH,
Y HY OJTHOM OIMOKH /10 CUX NOp He HaiieHo. Boee Toro, 3a nporen-
1K€ TOfbl HECKOJIBKO KOJUIEKTMBOB MaTeMAaTHKOB CMOTJIM BIIUTAThb
npemioxeHHbie IepeBManoOM U/ied O TaKO# CTeneHu, YTobbl npH-
CTYIIUTB K 3alIMCHIBAHMIO TIOJIHOTO JI0Ka3aTe/ThcTBa Habeso.

B 2006 romy cramu nosiBASTBCS PaboTHI, B KOTOPBIX ObLI 1aH
10ApOOHbIA BHIBOJ| ONyMIEHHBIX MOMEHTOB B /I0Ka3atesbcTBe Ile-
peJibMaHa. 3aTeM B «A3MaTCKOM MaTEMaTHYeCKOM JKypHaJie» ObLa
onybskoBaHa 327-CTpaHUYHAS CTAaThsT KUTAHCKUX MaTEMAaTUKOB,
osarsiaBneHHas «IlonHoe nokasaTenbcTBo rumore3 Ilyankape
U TeoMeTpH3allMi — TpuioXeHue Kk Teopun [amuapToHa — [le-
pesibMaHa o notokax Puyuu». CaMu aBTOPHL He IPeTEH/YIOT Ha ab-
COJIIOTHO HOBOE JIOKa3aTe/IbCTBO, A JIMIIb YTBEPKAAIOT, YTO MOAXO/
INepenpmana geiicTBuTeNIBHO paboTtaer. HeoxXumaHHb mOBOPOT
B 3TOW UCTOPHM HACTYIWJ ITOCTIE CTAThU KUTAICKUX MaTeMAaTUKOB
Cunus YPxy n Xyaiinys [lao non HazBanueM «IlosHoe fokasaresb-
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BaXxHou 3axayu. Obuienue ¢ Sy BCeJasIo B HETO PEIIMMOCTb
¥ 1aBaJIO eMY SCHYIO IeJib>.

sly Bepui, 4to ecau 6B eMy y@ajaoCh MOMOYb AOKa3aTh
runoresy [lyankape, To 3T0 6bL10 ObI HE TOJBKO €TI0 JTHYHOM
nobenoit, Ho u 106enoit Bcero Kuras. OnHako aMepHKaHCKHE
KYPHATUCTH OTKPHITO OOBUHUAM Sy B KOPBICTHHIX MOTHBaX
M TPEMJOXHIN CBOe OOBbsACHEHHE MHOTHM €ro AeHCTBUAM,
BKJIIOYast NTOCJeAyolie «aHTUIlepeIbMaHoBCcKue». Eciu Be-
PUTH 3THM aBTOpPaM, co BpeMeHU cMepTH UsHb IlIsHbpmIBHS,
KOTODBI MHOTHE [ECATHJIETHS] CUUTAJICS NATPUAPXOM KH-
TaCKOW MaTeMaTHUKHU, Sy BocHbLIad XKEJaHHEM 3aHATH €ro
MecTo. [/ 3TOTO OH cTaj 4acTo HaBemaTh KuTail, Kaxxabii
pa3 6yRHO BBIPaXKasi CBOM IJIAMEHHBIE NATPUOTHYECKUE YyB-
CTBa, M IIPEJIOX U KATAaliCKOMY IIPABUTEIbCTBY CBOH yCIYyTH
110 BOCCO3/IaHMUIO KUTalcKOil MaTeMaTHyeCKO# mKoJbl. ITomy-
YUB HY’)XHBIE AJISI 3TOTO CPENCTBA, OH AeHCTBUTEBHO CO3/a
COBepIIeHHO HOBBIM MartemaTtnueckuii MHCTUTYT B Ilekune
U C 3TOTO MOMEHTa HayaJs MPUaraTh MAaKCUMaJIbHbIE YCUIHA,
4yTOOB! JII060H 1E€HOMH MPOCHIaBUTh MOJOAYIO KMTACKYI0 Ma-
TEMATHKY, a Takxe ce0st Kak ee PyKOBOAMTeNs. [10 MHEHHIO
3THX aBTOPOB, NOJATANKHBas [aMUJIbTOHA K pEIlIeHHIO MPO-
6nemsr Ilyaukape, Sly Toxe mpecieqoBal Kakue-TO JHYHbIE
WHTEPECHI.

Kuraiicknii MaTeMaTHK BMeCTe ¢ YYEHHUKAMU BCSUECKH
IbITAJICA NOKa3aTb CBOM IPHODUTET B DENIEHHM TEOPEMBbI
ITyankape M, KpOMe MOpPAaJbHOTO YAOBJAETBOPEHHUS, MOXATb
0OUIbHBIN YPOXKAiL TOYeCTeH 1 NPeMUil. BolHeHHA HAYATHCh
B HOsi6pe 2002 Toxa, Korzia mocJje HIECTHIETHETO HAYYHOTO
MonyanusA IlepenpMan BHe3amHO BBLIOXKHUJ Ha caiiTe arXiv,
rie MaTeMaTHKA U QU3UKKU MyOAUKYIOT TPENPHHTH CBOUX
cTareil, 4TOOBI «3aCTOAGUTH» Te WK WHBIE OTKPHITHS, CBOIO
39-cTpaHHYHYIO CTaThIO, B KOTOPOH 06BABIISI 0 HAHIEHHOM
UM JAokasaTeabncTBe rumnotesbi Ilyankape. (Ecau roBoputsh
TOYHee, CTaThs W3Jaraja [0Ka3aTeJbCTBO OoJiee LIMPOKO-
TO yTBeDXJeHHS — TaK Ha3blBaeMON «TeopeMbl reoOMeTpH-
3anuMu», KOTopas coxepxaina B cebe Teopemy Ilyankape kak
YaCTHBIH cay4ait.)
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HaxoHern, nosBujicsi o6mUpHBIA 0630p OMHOTO U3 TJIABHBIX
CIIEIMATUCTOB 110 aHHO# nmpobiieme — /I:xoHa MopraHa, B KOTO-
poM aBToOp 1o cjielaM [lepesbMaHa IPUBOAUT CBOE JOKa3aTesb-
cTtBO rumoTessl Ilyankape (a He Gosiee 0OMIEd MMIIOTE3BI TEOMeE-
TPU3ALUH ), H, Y [10 BCEMY, TeIePb y2Ke MOXHO C YBEPEHHOCTBIO
CUMTaTh, uTo runoresa Ilyankape okoH4aTeNbHO HOKA3aHA.

He wckimioyeHo, 4To B Gamxailliie Togsl AOKa3aTeJbCTBO
[lepenpMana yIpOCTUTCS, KaK 9TO CIy4UIIOCh ¢ TeopeMoii Dep-
Ma. [loka 4yTo BUAHO nUIIb yBenuueHUe obBeMa mmy6IUKALUIL:
ot 30-ctpanuuHbIX cTaTe [IepebMana 10 TOJICTEHHOTO OIHAH-
ta MopraHa, HO 9TO CBSI3aHO He € YCI0KHEHHEM JOKA3aTeIbCTBa,
a ¢ 60s1ee TOAPOGHBIM BBIBOZOM BCEX TPOMEXKYTOYHBIX IIATOB,

Kax 651 TOo Hu 6BI7I0, [OKa3aTeNbCTBO IlepenbMaHa 3a%UII0
OT/JIEIbHOM JKM3HBIO: TPU IIPENIPUHTA HE JaBajy ITOKOS MaTeMa-
THKaM COBpeMeHHOCTH. [lepBhie pe3yibTaThl NIPOBEPKM Ui
poccuiickoro mareMatuka nosiBumich B 2006 rony: kpymnHble reo-
MeTpH! bpioc Kasitnep u [{xoH JloTT U3 Muunranckoro yHuBep-
crfreTa OmyGIMKOBAIU TPENPUHT COOCTBEHHOM pabOoTBI, 110 pas-
Mepam GoJiblre HaMOMUHAampIel KHUTY, — 213 cTpanun. B aroii
paboTe y4eHble TIIATEIBHO MTPOBEPWIN BCE BBIKJIAAKU Ilepesb-
MaHa, MOAPOOHO HOSICHUB pa3jIMyHbIE YTBEPKAEHUS, KOTOPHIE
B paboTe pocCHICKOro MaTeMaTHKa ObLIM JIMIIb BCKOJIb3b 000-
3HauyeHbl. BepauKT mcciemoBaresedl OB OXHO3HAYEH: AOKa3a-
TEJIBCTBO a6COMIOTHO BEPHOE.

B 1993 roxy I'puropuii 1lepensmaH MOJYyYHI IpaBoO HA ABYXTO-
JVYHYIO CTXKMPOBKY B aMEPUKAHCKOM YHHBepcuTeTe Bepkim,
Kak pas B 910 BpeMs TaM ynTai nukiI sekuuit Famunston. Onny
U3 HMX OH HOCBSTUJ NCUCKY pemlreHuit npobiemsl IlyaHkape,
HOAYEPKHYB IIPU 9TOM, 4TO CaM IIPONOJIKAET 3aHUMAThCA NaH-
HBbIM BOIIPOCOM...

Bce 910 0OueHb 3aMHTEPECOBAIO MOJIOJOTO POCCHMITCKOTO Mare-
MaTHKa, H K KOHILY IePBOTO I'ofla CBOEH CTaXKUPOBKM OH yKe Ha-
MHCAJI HECKOJIBKO ZI0BOJIbHO OPUTMHAIBHBIX CTAaTEM, BRI3BABILIUX
HeNoAeNbHE UHTepec y TpodecCHOHANoOB. B koHue cBoelt
aMepUKaHCKOH HayuHOH KoMaHAupOBKM Ipuropuii SkoBjaeBUY
MOJY4U Cpasy HECKOJbKO JIECTHBIX MpeAoxeHUil mo pabo-
Te OT BEAYNIMX MUDPOBRIX MaTeMaTHYeCKUX LeHTpoB. [Ipu aToM
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BCe DEKOMEH/I0BABINME POCCUICKOro MOCTAOKA OTMEYaIH, 4To
TlepensMan 06j1afan OrpOMHBIMH CIOCOOHOCTAMM B pellieHUu
3a1a4 ¥ BMECTO TOro, YTOOBI T0aMH KOHCTPYUPOBATH CJIOKHYIO
TEOPETUYeCKyI0 6a3y WM ONpeAessTb HOBBIE O0GJIAaCTH AJIS HC-
CNIeIOBAHUSA, MPENTIOUNTA KOHUEHTPUPOBATHCS HA MOJIYYEHUH
KOHKDETHBIX pe3yIbTaToB. Mex Iy TeM, HeCMOTDS Ha TPOMaJHble
TEXHUYECKHE CJIOXKHOCTH, BCTABINME Y HETO Ha MyTH TIPU pele-
HUH 3371auu [lyankape B IpOCTpaHCTBaX AJIEKCAaHAPOBA, /I BCEX
CHENHATHCTOB OBIJIO OYEBHIHO, YTO POCCHICKMIT MAaTEMATHK Ha-
HIes KaKoH-To HeOOBIYHBIH ITyTh K 9TOH 3aJa4e ThICSYeIeTHSI.

ITosiBnenve VIHTepHeTa HaKOHEN-TO MNo3Boawao [pHUropHIO
SAxoBneBUYy paboTaTh B CTOb UEHNMOM MM OIHWHOYECTBE, WC-
N0Jb3yst HEOHLATHEIE HH(POPMAL[HOHHEIE MACCHBBI JIEKTPOHHBIX
paunpix. Tak, [lepenrpMan MHOTO pa0OTaN HAZ CBEXKHUMHM CTaThs-
Mu [aMUIBTOHA U faXke IPOBEJ MO, HUM HECKOJIBKO CEMUHAPOB

y cebsi B MHCTUTYTE.

Ony6aMKOBAaHO MHOTO COTEH CTPAHHUI[ TOSICHEHHI M KOM-
MeHTapueB K aBym npenpusrtam IlepenbMana. [loka ommGox
He HalijieHo, ¥ GOJBIINHCTBO SKCTIEPTOB CKJIOHAIOTCH K MBICIIH,
YTO 3a/1a4a AeHCTBUTEIBLHO pellleHa.

B mae 2006 roga KOMUTeT U3 JIEBSITH 4JieHOB BceMHpHOTO
CO1032 MaTE€MaTUKOB [IOCTaHOBUJ HarpaiuTh I'puropus Ile-
pesbMaHa 3a pemnieHue runoTe3sl [Iyankape meganpio Ouin-
ca, KOTOpas Bpy4aeTcs 3a JOCTHXEHUs B 00,1aCTH MaTeMaTH-
KM OJMH pa3 B YeThipe rojfa. Ipuropuii 3a Hedl He mMpHexas.
IlepeMonust HarpaxaeHuss B Manpuie 22 aBrycra nponuia
6es renuss. HecmoTpsi Ha TO 4TO ero yroBapuBan TPHObI-
Bumii B IluTtep mpesmnent BcemupHOTo coro3a MaTeMaTH-
koB /[xxoH Bou, [lepenpman 06BbACHUI, YTO IPDU3HAHHE EMY
He HyXHO. [J1aBHOe, 4TO MHUpOBas MaTeMmatuuyeckasi obiie-
CTBEHHOCTb YBEpHJIACh B COBEDIIEHHOH IIpaBOTe HPEACTaB-
JleHHBIX MM JoKa3aTenbcTB. IIpaBaa, kK MeZandu mosjarajaoch
elle U BO3HATpaXIeHHE — MOPSAAKA CEMH ThICSY J0OJIApOB,
HO OHO BBIIA€TCsI TOJIBKO YjieHaM MeXayHapoaHOro MaTeMa-
THYECKOTO COI033, a AJIS BCTYILIEHUS B 3Ty NPECTHKHENITYIO
OpraHu3alnuio, KpoMe MHOTHX GIOPOKpaTHYecKHX ¢dopMab-
HOCTEH, cjaelyeT elle U BHECTH BE€COMBIH BCTYHNHTEIbHBIN
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B3HOC — OKOJIO MSTHU ThICAY NoanapoB. OTKyna xe B3sICS
HIPeCcJOBYTHIH MUJLIHOH?

BuymuTebHBIN TPU3 AEHCTBUTENBHO cyiiecTByeT. Ho K Me-
nasim Puiaca npsMoro oTHomieHust He uMeeT. B 1998 roay Ha
cpencrsa Munapaepa JIsHaona Kimss 8 KemGpumxe (CILIA)
6bLI 0OCHOBaH MaTeMaTHYeCKHit HHCTUTYT €r0 UMEHH I TOIIy-
Jaspusanuu MateMaTuku. 24 Maa 2000 roaa skcnepThl HHCTUTYTA
BBIODAJIH, 110 HX MHEHHIO, CEMb CAMbIX TOJIOBOJOMHBIX IpobeM
Y Ha3HAYWJIU HarpaAy B MUJUIMOH JI0JLIapOB 32 pasrafky Kaxaoi.
Coucok HasbiBaeTcsi «IIpo6GeMbl THICAYENETHS» M BKJIIOYAET
CHIeAYIONE MTYHKTHL.

1. IIpo6aema Kyka. HyxHo ompenesuTb, MOXET JiM TPO-
B€pKa MPaBHJIBHOCTH PelIeHus KaKoi-mb0 3anaun G6uITh Gostee
JIJIATEIHHOM, YeM ITOJIy4eHHEe CaMOro pelleHHsl. DTa JOoru4ecKas
3aj71a4a BayKHA JIJIsI CIIEIIHAJIMCTOB 1o Kpuntorpaduu — mudpo-
BaHUIO JAHHBIX.

. 2. Tunote3a Pumana. CylecTByIOT Tak Ha3bIBaeMBIE IIPO-
cTHie Ynca, HanpuMep 2, 3, 5, 7 U T. /1., KOTOPBIE JEAATCS TOIBKO
camu Ha cebs1. CKOJIBKO MX BCEro, HeM3BeCTHO. PuMan mostarai,
YTO 3TO MOXKHO ONMpPENETUTh U HAWTH 3aKOHOMEPHOCTh MX pac-
npegenenusi. KTo HalleT, TOXe OKaxKeT yCayry KpunTorpaduu.

3. l'unote3a Bepua u Cunnepron-aitepa. I1pobieMa cBsi-
3aHa C pellieHHeM YpaBHEHHIi C TPEMsSI HEU3BECTHBIMH, BO3BENEH-
HBIMH B cTeneHu, HyXHO MPUAYMaTh, KaK X peliaTh, HE3aBUCH-
MO OT CJIOKHOCTH.

4. Tunore3a Xomxka. B XX Beke MaTeMaTHKU OTKPBLIH METOJ
uccaenoBanust OPMHI CIOXKHBIX 06BbEKTOB. ziest B TOM, YTOOBI
HMICIIO/Ib30BATh BMECTO CAMOTO OGBEKTa TPOCTHIE <KHPIMYUKILY,
KOTOpBIE, CKJIEMBAIOTCS MeXy coboil U 06pa3yioT ero mogobue.
Hy»Ho 10Ka3aTh, 4TO TAKOE AOMYCTHMO BCETAA.

5. ¥Ypasuenuss HaBbe — Crokca. O HUX CTOMT BCIIOMHHUTH
B caMoJieTe. Y paBHEHHUsI OITUCHIBAIOT BO3AYIIHbIE IOTOKH, KOTO-
phle ynepxxuBaioT ero B Bo3ayxe. Ceityac ux pemaior o npubiiu-
sutenbHbIM popmysnam. HyxHo Halitu TouHble GOpPMYIIBI U 10-
Ka3aTh, YTO B TPEXMEPHOM IPOCTPAHCTBE CYLIECTBYET PENIEHHE,
KOTOpOE BCET/Ia BEPHO.
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6. YpaBuenns Slura — Muiica. B Mupe pu3uKku cymecTByeT
TUIIOTE3a; eC/IM AJIEMEHTapHast 4acTHI[a 06J1a1aeT MacCoM, TO eCTh
U ee HIKHUM npenen. Ho xkakoit — He nousitHo. HyxHo 10 Hero
nobparbes. ITo, HOKAIYH, camasi CJIoKHast 3a1a4a. [[Jis ee petie-
HIST HeOOXOIUMO CO3/1aTh «T€OPUIO BCETO»: YPaBHEHMUS, 00beIH-
HSIIOTITHE BCe CHJIBI M B3aMMO/IeUCTBUS B Tpupoze. ToT, KTo cyme-
€T 3TO CAeJIaTh, BEPOSTHO, oAy4uT U HobejieBCcKy10 mpeMuio.

7. Tunoreaa Ilyankape. Jlio6oe 3aMKHYTOE OJHOCBSI3HOE
TpeXMepHOe ITPOCTPAaHCTBO rOMEeOMOP(dHO TpexMepHOH cdepe.

Kazasoch 651, 60JibIlle HHYETO He HY/KHO. ITPOBEPSIATE IOKa3a-
TeJbCTBO U MJIaTUTe MUJLTHOH. OHAKO OHUM U3 YCJIOBUH doHNa
Kuast 6blia myGavKkaius pesysibTata B pedeprpyeMbIx U3TaHUSX,
a atoro IlepesbMan moueMy-To AenaTh He xoTesr. OH BooOIie cTa-
paiicst (M IO CHX TIOp cTapaercsi) H3beraTh JIOOBIX KOHTaKTOB
cnpeccoit. CosnaeTcaBnevarsieHue, uronpus I'puropus S xosieBnya
He MHTepecyeT, a Hepa3pbhiBHO CBSI3aHHASI C HUM CJlaBa — TSATOTHT.
Pa6otsl [lepesibMata MOJIOMKILIH Hauaaio HHTpure. B cBoUX craThsax
OH Pa3BuJI OOILYIO0 TEOPHIO U HAOPOCAT KITIOUEBble MOMEHTDI JI0Ka-
3aTeJIbCTBa He TOJIbKO THTOTe3bl IlyaHKkape, HO M TMIIOTE3BI TEOMe-
Tpusaiuu. [TosHOTO MOKasaTenbCTBa BO Beex AeTtaisix [lepenpMman
He IPEICTABUJI, XOTsI YTBEPHKAAJ, UTO 06€ THIIOTE3BI OH TOKA3aJL.

3a nmokasaTesnbcTBO runote3bl Ilyankape MareMaTudecKkuii
UHCTUTYT Kidst melicTBUTEIbHO NTPUCYANII IIPEMUIO B MIJIIMOH
J0JIJIaPOB, YTO MOXKET IOKa3aTbCsl YAUBHUTEJNbHBIM: Beb pedb
uzet 06 oueHb YaCTHOM, MaJIOUHTEpecHOM ghakre. Ha camomM mene
ILJIS1 MaTEMaTUKOB Ba)KHBI HE CTOJIBKO CBOMCTBaA TPEXMEPHOH T0-
BEPXHOCTH, CKOJIBKO (hakT TPYIHOCTU CAMOTO JOKA3aTesbCTBA.
B ar0it 3amaye B KOHIIEHTPHPOBAaHHOM BuJe CHOPMYIMPOBAHO
TO, YTO HE yJaBaJOCh JAOKA3aTh C IIOMONIBIO MMEBIIUXCS paHee
uzieit 1 MeToJI0B reoMeTpuu U Tomnosoruu. OHa MO3BOJSIET KaK
OBl 3arJISIHYTh T/IYOKe B TOT IJIACT 33/1a4, KOTOPBIM MOXHO Oy et
PENIUTD TOJIBKO C TOMOIIBIO /I€M HOBOTO NOKOJIEHHS.

CeroiHsi y’xe MOXHO yBEPEHHO YTBEP)KAATbh, YTO 3KCIIEPTHI
MHUPOBOTO YPOBHSI TOCJIe JOJTUX JIeT BCECTOPOHHETO aHaInu3a
noarBepauan: I'puropuit Sxosnesuy Ilepenpman nokasan rumo-
Te3y, HaJ KOTOPOI y4nive yMbl Ouimch posro 100 ner.

96



[nasa 3. Yenosek u yueHslit

o S 4

Puc. 38. Hucturyt Kiast B Kem6pnke, mrar Maccauycerc

Utak, Megans Punnca 6vuia npucyxaena I'puropuio Ile-
pesibMaHy, HO pOCCHUCKUI yYeHbIH 0TKa3ajCcsl OT MpeMHUH, KOTO-
poit oH, 6e3 comuenust, ZoctrounH. Hacep u T'pyGep Tak onucsiBaior
3TOT HEOKUJAHHEIA TIOBOPOT COOBITHIA:

4 T'puropui [lepensMan 97
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«bonn nnanuposan npespamumv ouepeonoti xonzpecc MMC
8 Hacmosuiee ucmopuueckoe cobvimue. B pabome xonzpecca donmxc-
Hbl 6ulIU NPUHAML Yuacmue 60Jee mpex moiCAy MAMEeMAMmUKos,
xoponv Hcnanuu Xyan Kapaoc oan coznacue npedcedamenvcmso-
6ambv Ha uepemoHuu 8pyuenus Hazpad. Ungopmauuonnoui 610ine-
menvy MMC npedcka3sviéan, umo KOHzpecC OCTMAaHemcs 8 UCMopuu
Kax “momenm, xozoa zunome3a cmana meopemou”. boan, noanwviil
pewumocmu yeosopumsv Ilepervmana npunsimo yuacmue 8 Kow-
zpecce, pewun omnpasumuvca 6 Canxkm-Ilemepbype.

Boan namepesancs depucamv gaxm ceoezo eusuma ¢ maii-
ne — umena naypeamoe DundCoOBCKOL NpemMur cmano8smcs us-
BECTHbL MONLKO HA UEPEMOHUU BDYUEHUS, NOIMOMY KOHDepeHy-
3an, ¢ «komopom o écmpemunca ¢ Ilepenvmarnom, 6vin beanoden.
Ha npomsiicenuu decamu uacoe 8 meuenue 0eyx oneil boan nouman-
ca yeoeopumyv [puzopus npuname nazpady. llepenvman, xyoowa-
80U, NBICEIOUUT MYNICUURA C KYypuaeol 60podot, eycmuimu 6poesmu
U CuHe-3eNeHbIMU 21a3amU, 8excau6o caywan. On He 2080puUL no-
AHZAULCKU 8 MeueHUe mpex Iem, HO 3TN0 He MEWAN0 eMY 0UeHD TMoY-
HO U C8A3HO 803paxcams na apzymernmoi boana. boan u Illepenvman
8 Kaxol-mo MOMeHm NOKUHYIU KOHQepeHy-3an u omnpasuiucy
68 OUHHYI0 NPozYAKY Mo 20p00Y — A06UMbBLL 6u0 omovixa Ilepens-
mana. Jlee nedenu cnycms Ipueopuii nodeen umoz moii ecmpeyu:
“On npeonoxcun MHue mpu anMEPHAMUBHL: NPUHAMb U NPUEXATND,
NPUHAMYS U He NPUexamb, 8 3MOM Clyuae Hazpada 6ydem 6viCIaAKA
nossxe, unu omxasamucs. C camozo HaUANA & CKA3AN EMY, MO 6bi-
6upaio mpemove”. Quadcoscxas medans, no crosam [puzopus, ezo
COBEPUIEHHO He UHMEDPECo8ana. “Imo He umeem HUKaxoeo 3xaue-
HUs, — cKal3an on. — Bcem nonammo, umo ecau doxasamenscmeo
8€PHO, MO HUKAK020 OPY2020 NPUSHAHUS 3ACTY2 He mpebyemcs”.,

«Ipuzopuii cxazan mue, ymo uyecmeyem cebs UOMUPOBAHHBIM
0OmM MENOYHAPOOH020 MAMEMAMUUECKO20 COOBULECMEa, BHE IMO20
co06uecmea, nosmoMy He Xouem noayuamy Hazpady», — 3asiBUI
Ha npecc-KoHdepeHuy B Mazipuie npe3unent BeemupHoro co-
1032 MaTeMaTHKOB aHrindanwd /[xoH Bost. Kak 651 To HY 6b1710,
HO npucyxaenne npemun Kmas [lepensMany (axe eciv TOT OT-
KaXXeTCsA) HaBCET/ia 3aKPenuIo B 001ecTBeHHOM CO3HaHNH (DaKT:
poccuiicknit Matematuk I'puropuit llepesbman qoxasan rumote-
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3y Ilyankape. Y1 HeBaXcHO, 4TO Ha caMOM JieJie OH JJ0Ka3as (akT
Gosiee 0611, PA3BUB 110 [IyTH COBEPUIEHHO HOBYIO TEOPHIO OCO-
6enHocreii moTokoB Pryyn.

Xomar cayxu, yto I'puropuit IlepespMan u BoBce cobupa-
eTcsl YWTH M3 HayKH, II0JTO/la Ha3aJl OH YBOJUJICS U3 POAHOTO
Marematuyeckoro unctutyta uMm. B. A. CrekoBa. BoamoxHo,
POCCHMCKMI y4yeHBIH CUMTaeT, YTo, A0Ka3aB 3HAMEHUTYIO TH-
1oTe3y, OH c/lejiajl JJI HayKu BCe BO3MOXXHoe. BrpoyeMm, KTO
BO3bMETCSI PAacCyKJaTh O XOA€ MBICJEH CTOJb SIPKOTO y4EHO-
ro ¥ HeopauHApHOTO desnoBeka?.. OT a06BIX KOMMEHTapueB
IlepenbmaH OTKa3blBaeTCsl, a B OJJHOM U3 PEJIKUX WHTEPBBIO OH
3astBWIL: «Huumo u3 moeo, umo s mozy cxasamo, He nPeocmasas-
em Hu Manetiwezo o6wecmaennozo unmepecas. ORHAKO BeLyIIHe
Hay4yHble M3JaHuA ObLIM €IVHOIYNIHBl B CBOUX OLIEHKAX, KOT-
na coobuiuau, uto «puropuii IlepenbMaH, pa3pelrusB Teopemy
ITyaHkape, cTaJ B O4UH pAJ C BeJIMYAUIIVUMU TeHUSIMH [IPOULIO-

_TO ¥ HACTOAIIETO».

O6maThCs ¢ TEHUEM OYEHD CJIOMKHO JaXke XOPOIIIO 3HAIIUM
€T0 JIIOASIM, BeJlb OH HEOHOKPATHO NOYE€PKUBAJL, YTO CBOU IlEH-
HOCTHY HUKOMY He HaBA3bIBAET ¥ Y HETO €CTh aBCOIIOTHO BCE, UTO
Heo6XOMMO /It XKK3HHU. Tak e CMOKOMHO, ec/iki HE CKa3aTh
PaBHOJIYUTHO, YyY€HBIf INpPOpearupoBaj Ha MHOTOYUCIIEHHBIE
O3 PaBJIEHUA C NIPUCYXKIEHUEM NIPU3a ThICSYEIEeTUS], IPUIEM
KaTeropuyeckyl OTKazaucs obCyxaaTh BOTPOC 0 MMJIIMOHHOM
TIPEMUHU.

..EnuHCTBEHHOE, B YeM cebe He OTKa3blBaeT MaTeMaTHK, —
3TO KOHUEPTHI Knaccyqecxoﬁ My3blku. OH JIIOGUT XOAWTH
B dunapMonuio ¥ Mapuunckuii teatp. IlpaBaa, Mecta bGeper
TIPEUMYIIECTBEHHO Ha TasjepKe. Yl fAes10 He TOJBKO B CTOMMOCTH
6uretos. [To ero cioBaM, HA TPeTbEM SPYCe roOJIOCA CJBITIHBI
syumie Bcero. OUeBHAHO, U Ha OKPYXKAIOUIUI MUD OH CMOTPHUT
CO CBO€ii BRICOTHI.

Yrtobs! mpeTeH0oBaTh Ha nipus Muctutyta Kias, I'puroputo
SAxoBnesnuy IlepenbMany HyKHO ObLIO BCEro Juliib ONMy0Ju-
KOBaThb CBOE DellleHHe B OJHOM M3 HAyYHBIX XXYDHAJIOB, U €CJIU
B TeYeHHe [BYX J€T HHUKTO HE CMOXET HAiTH oumOKy B €ro
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BBIYMCJIEHUSAX, TO pelnenue OyayT cumrarh BepubiM. OpHaKo
[lepesbMaH ¢ CaMOTO HaYaJla OTCTYITHII OT TPaBUJI, Oy6.TMKOBaB
CBOE pellleHHe Ha caiTe MPenPUHTOB Jloc-AaMOCCKOi Haluo-
HaJIbHOM Hay4yHo# MabopaTopun. Bo3aMoxHO, OH onacancs Toro,
4TO B €70 PacyeTs! BKpajach omubka, — mogobHast HCTOPUS YKe
npoucxoauiaa B MateMatuke. OPHUIMAIbHON MyOIUKAUHT JOKa-
3aTeNbCTBA TUIIOTE3bI 11yaHKkape HeT 710 CUX 1OP, 3aTO €CTb aBTO-
PUTETHBIE MHEHUS JyYIIHX MaTeMaTHKOB IIJIaHETHI, OATBEPXK-
Jaiolue BepHOCTh pacyeToB llepesbpMana.

IMpucyxnenne npemuu 'puropuio IlepespmaHny elne pas
MOATBEPXKAAET BBICOKMA KJAcC POCCHHCKONH MaTeMaTuye-
CKOM IKOJIBbI, C4NTAET ZUPEKTOP MaTeMaTyecKOro HHCTUTY-
ta uM. B. A. CrexsoBa PAH Banepuit BacunseBnu Ko3sios,
akajleMUK, BMIle-Tipe3uzeHT POCCHHCKON akaneMud Hayk,
saBenyomuil kadeapoit auddepeHUaNbHBIX ypaBHEHHIT
MexaHHKo-MaTeMaTudeckoro ¢pakyabreta MI'Y um. M. B. Jlo-
MOHOCOBa: «B nawem uncmumyme I'puzopuii coeran eaxcnoie
pabomovi, KOmMOpvie 8 COBOKYNHOCMU NO3BOAURU O0KA3AMb
3namenumyro zunome3y Ilyanxape e mpexmepnoii cpepe. I'u-
nomesa Ilyanxape — amo cmapas 3adaua, Had Komopou pa-
60mano MHo20 BLLOAIOUUXC MANEMAMUKO8, MONON0208. MHO-
2Ue MHIMANUCH ee Peuumy;, AMEPUKAHCKUE MAMEMAMUKY WY
K pewenuto amot npobremvl. B umoze mouxy nocmasun umen-
no I'puzopuii Ileperoman. Imo, Koneuno, 3amevamenvueiuui
pesyavmam. Ilocxonvky on 6 amo epems paboman 8 Canxm-
Ilemep6ypecxom omoerenuu Mameyamuueckozo uncmumyma
um. B. A. Cmexnosa, mo sma paboma coerana umenno 8 Poc-
CuticKol axademMuu nayx.

XKanv, xoneuno, umo on evibpanr onsa cebs maxoi cmpat-
Hbutl Cmunb nogedenus, docmuznys muposozo ycnexa. Emy eedo
MOoAbKO NEPesanuno 3a CoOpox iem, u, Kax 2080PUmMCS, 6Cs meop-
uecKas HU3NL ewe enepedu. Ilosmomy ouenv xouemcs 8epume
U HAOCAMBCSA, WMO OH eule BEPHEMCS 8 MAMEMAMULECKYI0 HAYKY
U MHO020 PA3 3ACMAsuUMm YOUBAIMbCS U BOCXUUAMBCA BECH Ma-
memamuuecku mup!»

TeHuanbHOCTh — 3TO, 0E3YCJIOBHO, aHOMAJIUSA CO 3HAKOM
<1urioc». Ha caMoM nes1e 3BaHus «TeHUit» B MHApe AOCTOHHBI BCe-
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Maea 3. YenoBek 1 yyeHbin

'O HECKOJIBKO COTEH 4esioBeK. OCTaIbHbiX 3HaMEHUTHIX YYeHBbIX,
BEJIMKUX MY3BIKAHTOB, aDTHUCTOB W MUCaTeieli MOXHO Ha3BaTb
JIIOZIbMH C BBIIAIOIUMKCS CTOCOOHOCTAMH, YHHKYMaMH, TAIaH-
TaMH U T. A. [eHuit xke — «TOBap» WITYYHBIH, IpUYEM ellfe ¥ 110-
TOMY, YTO CaM NPeAIIOUYNUTAET CKPhIBAaTh CBOM CEKPETHI BOJIBLHO
WY HEBOJIBHO.

[Icuxosioru naBHO yTBEPXKIAIOT, UYTO €CTh CPeHMI yPOBEHD
Pa3BUTHSl WHTEJIEKTa, KOTODHI MOXXHO TOBBIIATh 33 CYET
paborocnocobHOCTY, 00y4YeHUMsT M IOCTOSHHOTO IIOTOJHEHHS
3HaHHIii, HO BCIBIIIKY BOXHOBEHUS, BOIIIEOHOTO MOMEHTA 03a-
DEeHMST TaK HUKOrAa H He JocThyb. IIpu 3TOM 0ZJapeHHBIM (B CBO-
el 06.1acTH ) MOXKHO HAa3BaTh €(BA JIH HE KaXKJIOT0 KUTe s 3EMITH.
IIpocTo XT0-TO 3T CIOCOGHOCTH TBITAETCS Pa3BUBATh, APYTOM
YYUTCS, HO He TaM M He TOMY, a TPETHil B CUJy ONpeAeIeHHBIX
(aKTOPOB U BOBCE HE MBITAETCS HUUETO N3MEHUTD.

[1pu aTOM HacTOSIIKI TeHU — YHUKYM — 384acTyIO He TOJIb-
KO He XOueT, HO U He MOXeT PaccKa3aTb O TOM, KaK MMEHHO €ro
OCeHsIeT, [I0ueMy MMEHHO OH M HMKTO APYTOH BADYT CTAHOBUTCS
TeM H36PAHHBIM, KOMY JQHO OTKDBITh HOBbIE 3HAHMUS.

Ilo yTBepXneHUI0 OJHMX IKCIEPTOB, UYTO TEHWUU CO3HA-
TeJbHO CKPBIBAIOT CBOM ceKkpeTnl. Ilo ApyruMM BepcusaM, M3-
OpaHHOCTH TATOTHT CaMMX T€HHEB, OHH, YCJIOBHO TOBOPS,
4 CaMH He PaJbl CBOMM YHHKAJIbHBIM CIOCOOHOCTAM. B Mu-
pPOBOH HCTODHM CYILECTBYIOT THICAYM CBUIAETEJIHCTB TOTO,
KaK TEHHH MYYUTEJBHO IBITAIOTCS MOHSTH, KaK OHM «AOILIU
0 TAKOW XKU3HHY.

MoxeTt 6bITb, MMEHHO [103TOMY MHOT'WE BEJIHKHE YUY€HDbIE
M TBOPITBI YCTaBaJIA HE TOJIBKO OT CY€THBI, TOJIIBI, HO H OT CaMHX
C66H, H CTapauCh CKPBIBATHCHA OT BCETO MHPpaA.

< He cayuaiino CokpaT Ipeamnodes TOJIIE TOCAeROBaTesel
neriepy, @ MHOTHe JApyTHe BeJIUKHe ObLINA FOTOBH IEPEKTIOUNTD
BHUMaHHE CO CBOMX TATAHTOB Ha YTO-TO H0Jiee CIIOKOWHOE U IpY-
BBIYHOE Ji1s 0ObIBaTeNst. B moboM ciiyyae OHHM cTapaauch OTTO-
POAUTLCS OT MUPA PealbHOY MTM HAYMaHHOH CTEHOM.

BrnpoueM, BO3MOXXHBI Y HHble BapHAHThL: TeHUIO HACTOJIBKO
HEUHTEPECHA CyeTa, OOBLIEHHOCTh (JlaXke CO BCEMH ILTIOCaMH,
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KOTOpBIE IIPHHOCHUT OOIIECTBO), YTO OH MPOCTO HE XKEJAeT Omny-
CKAThCS IO YPOBHS TOJIIbI.

Puc. 39. Onvn U3 BapuaHTOB BU3ya/IM3alHH TONOJIOrHYeCKUX peoGpasopanuii
Iepenbmana npu pemennu 3agauu [lyankape (M. Bkaefiky)

«B 2003 200y Iepervman noexan ¢ CIIIA u npouen mam cepuro
JEKYUl, NoCesueHHblx 00KA3AMEeNLCmay Meopemvl, NOCie 4ez0
sepnyacs 6 Canxm-Ilemepbypz. C mex nop ece ezo xanmaxmo:
C KONLe2aMU, He CHuUmas Nepentcku no SNeKmporHol noume, 6oL
ceedenvt ¥ munumymy. Io neussecmuoim npuuunam Ilepervman
daxce He NPeONPUHAT NONBLIMOK OnybauKO8amb C6G10 CMAMBIO.
Hecmomps na amo, npaxmuyecku HUKmo He COMHEBANCS, 4ma yue-
Hoitt, komopomy 13 urons 2006 200a ucnomuroce 40 aem, no npasy
sacayxmcusan medary Qurdca».

Cunbsus Hacep, I3Buz I'pybep. Muoroobpassas cyabba.
Jerenapnas npobsiema u 6UTBa BOKPYT €€ pelenus

MHuorue yyenbie NPHAEPKUBAIOTCS MHEHUSA, 4TO IeHUAb-
HOCTb SIBJISIETCS CJIeICTBUEM CEPHE3HOT0 PacCTPONCTBA ICUXMKH.
Uranpsackuit ncuxuarp JIoMOpo30 mocTpouI Ha 3TOM LETYI0
TEOPHIO, U3BECTHYIO KaK «TeHUAIBHOCTh U IOMEIIATENbCTBOY.

Cortacso 270M TEOpHH, Y MHOTUX I'cHNEB Ha6JIIOZIaJIHCI) Xa-
PaKTEepHbIE TPH3HAKH HEKOTODBIX NCHXUUYECKUX OTKJIOHEHUH:
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TOBBIIIEHHBIN 9TOIEHTPU3M, TUNEPTPOUPOBAHHOE YYBCTBO
COOCTBEHHOTO [OCTOMHCTBA, YPE3MEPHas MOCJIeA0BATENBHOCTD
B JIOOBIX, IajKe OY€Hb HECTAHAAPTHHIX AeHCTBUSIX.

Konnera TI'puropmus Ilepenpmana gokTOp  (PH3MKO-
MaTeMaTH4ecKnX HayK, TJIaBHBIA Hay4YHublil coTpyOHUK CaHKT-
[etepbyprckoro otmeneHuss MaTeMaTH4eCKOTO HHCTHUTYTA
uM. B. A. CreknoBa PAH Anartosmii MouceeBuu Bepmmk pas-
MBINUIAET. «Bozomem au Ilepenvman Muniuor uiu omxaxcemcs
0om Hez0? Imom 60NMPOC 3ACIOHURL COOepHCAMENbHYI CMOPOHY
cobbimui, u 6psi0 u OH Npedcmasisiem mo, K YemMy CMmpemMuiucy
ycmpoumenu npusos Hucmumyma Knas. Ilybruxy unmepecyem
806Ce He nPobrema, pewenus Komopot max 00n20 #c0anu Mamema-
MUKY, He Mo, Ymo NPousotioem meneps 8 HAYKe, — MO CLUUKOM
MPYOHO NOHAMDb, NOUMU HEAOCTYNHO — U 0ANCE He CAMA JUYHOCTL
A. I. Ilepervmana, a umenno cyovba denexcrnozo npusa.

Smom axcuomaxc U cyema... C6UOEMeENLCMBYIOM O MOM, 4MO
10006 cnocob nponazandv Mamemamuxu yuepben, oxn He
noftyasapusupyem Hayxy, a, naobopom, evizbieaem y model He-
doymenue unu nesdoposwviti unmepec. H s ne dymaro, umo smu
cmpacmu 06bACHAIOMCA MOLLKO 0COOEHHOCMAMU NOBedeHUs ce-
200HAUHEZ0 2€POSL, KOMOPYIE, KOHEUHO, 06OCMPSAIOM MU IMOUUU;
deno enybiices.

ITo ero MHeHMIO, BOIIPOC B TOM, HYK€H JIM MaTEMaTUKe TaKO#
<ITOLIANHBIH> UHTEpeC: «Buut 6bt nodobubiLl pesonanc, ecau bb
He 6110 nuuunozo obvsenenus o npemuu Knsa? Hasepnoe, nem.
Pewenue Benuxoti npobremot @epma Batincomu ¢ 1996 200y e 6oi-
384710 Max0z0 6yma, U He NOMoMY, UMo NPodAEMA He CMONb SHAUU-
Ma, kax npobnema Ilyanxapes.

«Obvacnenue cocmoum 6 mom, ¥mo CAUUKOM MECHO Y8A3a-
HblL MATLO*COBMECTIUMbLE BEULU: CEPLEIHBIU HAYUHBIU pe3yabmam
U MUMNUOH, BbIIE3AOWUL HA Nepeblli naaH», — TOXYEPKHYI
A. Bepmuk.

Bwmecte ¢ Tem, onenuBas yxe B 2010 romy Hay4HBIHA BKIAAT
KOJLTETH, OH 3aMeTus, 4To Aoctuxenme I. Ilepenbmana, Oes-
YCIOBHO, BHIAIOMIEECS COORITHE B HayKe: « OHO noomeepouno euse
pas mo 3ameuamenvhoe 06CMOAMENbCME0, YMo OelcCmEuUmensHo
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mpyonvle u KA0uesble NPOOIEMbL HUK020A He Pelalomcs MObKO
cpedcmeamu moti HayKu, 8 mepMuHax Komopou oHu cHopmyaupo-
sanvt. Tunomesa Iyanxape u 6onee obwas eunomesa Tepcmona
0 2e0MEMPU3AUUY MPEXMEPHBIX MHO2006DA3UT, KOMOPYIO MaKice
(“3a0010”) doxasan Ilepenvman, — cymv wucmo mononozuuecKue
npobnemoi...

Boinu muozouucnennvie u neyoaeluuecs nonvimky ux doxa-
3amb, 8 YACTMHOCTU BECOMA KPYNHBIMU MATEMATMUKAMU, MONOL0-
2uueckumu cpedcmeamu. Boamoxcno iu maxoe doxasamenvcmeo —
U cetuac neussecmno, amu nonvimxyu npodonxcaromcs. Coscem
He0asHo 5L NOAYUUT NUCBMO OM 00HOZO CEPHLE3H020 MAMEMAMUKA,
8 KOMOPOM O nuwem o ceoet pabome maxozo NIAHA...

flepervman ucnoav306an HOBbIL NOOX00, KOMOPHLL MONCHO HA-
36amb OUHAMUYECKUM: UCCTLED08ANOC, UMO MONCEM NPOU30UMU
C MHO2000pasuem 8 nNpouecce €20 “ecmecmeeHHOU” 380JIOUUU.
30tco cvizpana ce010 pors unuyuamuea 0pyz020 AMEPUKAHCKOZO
mamemamuxa P, Tamuromona, xomopoui 8 1980-x 200ax npeonpu-
HSLL MAKY0 NONbIMKY U NOAYUUL PAO Pe3yrbmamos, 00HAKO OHU
He peuwanu 21a6HblX U MpYoHeuwux npobiem, Komopuie ¢ 61eCKoM
paspewun Ilepenvman».

B 3aksouenue cBOero KOMMEHTApUS MAaTeMaTUK 3aMeTHJ,
YTO «NOMUMO 02POMHOU NPo6UBHOT curb, manranma Ilepenvmana...
30ecwy coizpana pons U mpaouyus, XapaxmepHas Oas HeKOMOPbIX
Hawux (POCCUTICKUX) MAMEMAMUYECKUX WKOL (8 JaHHOM Ciyuae
2eomempuuecxol wxonst A. /. Anexcanoposa): cmpemumocs pac-
cmampueams 3a0auy 8 WUPOKOM KOHMEKCme, UCnob308ams Me-
modvL CMexncHbix obracmeil, oOHapyICUBAMb YHUBEPCANLHLI Xa-
paxmep u3yuaemoix A6AeHul .

[To MHEHMIO YYEHOTO, «yJHce Cetiuac 6uoHo, 4mo dannas pabo-
ma I. Ilepervmana oxaxcem 0zpomnoe 8auUAHUE HA PA3HbIE BEMEU
Mamemamuxu u, 803MOXCHO, meopemuyeckol guauxu. Pabomot
(noxa ne 8 Poccuu, 8 ocnosrom 8 CIIIA ) na amy memy yxce nauanu
NOABAAMBCA>.

B peiitunre renueB COBpeMEHHOCTH, ITO BEPCUHU ra3eThl «/leii-
mu Tenerpady», Ipuropuii [lepenbman HaxonuTcs Ha 9-M MecTe.
Kpome Hero, Tam emne aBa poccusinuda — [appu Kacnapos, MHO-
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rOoKpaTHBIM YeMIINOH MUpa N0 iaxMaraM, i Muxaun Kamamxu-
KOB, CO37aTe/Ib CTPEJIKOBOTO OPYXHSL.

Tyt camoe BpeMsi BcnoMHUTH cioBa 'epmana Beiing, cka-
3aHHBle UM B «Dusocodun MaTeMaTUKU U eCTeCTBEHHBIX HAyK»:
«Hacxomxo ybedumenvree u b6ausxce x paxmam 3spucmuueckue
apeymenmol U NOCAEOYIOUUE CUCTIEMAMUNECKUE NOCTIPOEHUS.
8 obweil meopuu omnocumenvHocmy Junumenina uny 6 K8anmo-
soti mexanuxe letisenbepea — llIpeduneepa. Iloonunno pearucmu-
UeCKast MAMeMamuxa Hapaoy ¢ Puukoti 0NHHA B0CNPUHUMATID-
CSL KAK 4ACITb MEOPEMUECK 020 ONUCAHUS eOUHO20 PEATLHOZ0 MUPA
U 10 OMHOWEHUIO K ZUNOMEMUYECKUM 0000UEHUIM CBOUX OCHO8A-
HUIL 3aHAMD MAKYI0 HCE MPEIBYI0 U OCTMOPONCHYIO NOIULUIO, KAKYO
3anumaem Qu3uxas.
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<« ybexcden 6 mom, umo wucia u YHKyUU AHAIU3A He A6-
JANOMCA NPOUIBOLLHBIM NPOOYKMOM Hawezo Oyxa. H sepro, umo
OHU Jlexcam 8He HAC € MO e HeobX00UMOCMbIO, KaK npedmemot
066eKMUBHOL PEATLHOCTIU, A MbL OOHAPYHCUBAEM ULU OTMKPbIEA-
em u ucciedyem ux max xe, Kax smo O0enarom QuauUKu, XUMUKU
U 3007102U>.

[Tapas dpmut

«Imo yenmpanvrnas npobaema MamemMamury u Qu3uUKL — no-
NoIMKA NOHAMY, KaKoU Popmvl moxcem 6bimo Bcenennas, u x net
ouenv mpyono npucmynumos. Muozue nybauxosaiu owubounvie
pewenus Oannol 3a0auu, a 00epPICUMOCTMY eto, 081A0edIWYI0 He-
CKONLKUMU BEIUKUMU MAMEMAMUKAMU, Jaxce Nnpo36anu nyanka-
pumom. Ho Iepenvman, noxoxce, do6uncs ycnexa mam, 20e mmozue
nomepneau guacko. Mre xaxcemcs, umo cezo0Hs €20 apeymen-
mayus ybeduna ONbUUHCINEO COMHEBAIOUUXCS U BONPOC pelien
OKOHUATNENbLHO>.

Haitpxen Xutuus, npodeccop Marematuku B Okcdopie

-

1+ Koneuno, MuMo peHOMEHANBHBIX Pe3yIpTaToB TeopeMbr [1y-
aHkape — llepesbMaHa He MOTJIM MPOUTH (DH3UKU-TEOPETHKHU
u ¢punocopni-MeTapusnkyu. OHU cpa3y ke HaAYaIu UCKATh CKPBI-
TBIA CMBICJT B IIOPAKAIOINX BOOOPaKeHHE TOTIOJIOTHYECKUX [Ipe-
BpaIlleHUsIX, TAK HaIOMMHAOIUX CKPYYMBaHUE IPOCTPAHCTBA-
BPeMEHM B 4yJOBMINHBIX TPAaBUTAI[MOHHBIX NoJsix. M1 Bckope
Haya/l TOSIBJISTHCS NepBble TUIIOTE3bl O TOM, YTO JXKe peajibHoe
MOXeT OTpaXkaTh B AAHHOM CJIy4ae qyAecHOe 3epKajio MaTeMaTH-
4eCcKOoi abCTpaKIHH...

Ha nporspxennu XX Beka Hay4HbIe TeOPHH Bce GOJIbIINE KOH-
IIEHTPMPOBAIKCH Ha IIParMaTHYECKOM Ipe/IcCKa3aHuH U yIpaBJe-
HHY, 2 He Ha OCTOBEDHOM OIMCAHUM HJIU OOBSICHEHHU IIPUPO-
1wl [lpakTuka BHEpeHUS pe3yJIbTaTOB HAyYHBIX UCCIEAOBaHHIH
IIOKa3blBaeT, YTO AOMUHUDYIOIIUE TEOPHH MOTYT H3MEHSIThCA
CaMBIM HeTIpe/ICKa3yeMbIM 00pa3oM, a QyHAaMeHTAIbHbIE JOCTHU-
JKeHMs HayKH IIPOLIJIBIX JieT HepeJKO IPUXOAMUTCSA OTBEPIraTh KaKk
JIO’KHBIE. DTO 3HAYUT, B 11060 MOMEHT Ha0 OBITH TOTOBBIM, YTO
U Ha CMeHY CeToJHsAIIHed Hayke IIPHAET PaiiKaJbHO HOBasl, 60-
Jiee TJIONOTBOPHAsT KOHIENHs.
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Hanpumep, nns Gbu3MkoB pealbHOCTh HE MOTIJIA OCTaBaTh-
cA IpeXxHeHl Iocie Hay4yHOH peBoiouMM B Hadyare XX Beka,
KOIZZa MHMKDOMMD IiepellleJl BO BJAcTh KBaHTOBOM MEXaHMKH,
a OKpy»Kamoujas HaCc pPeajlbHOCTb 0Ka3ajach MPOCTPAHCTBEHHO-
BPEMEHHBIM KOHTHHYYMOM, YIIPaB/IsIeEMbIM peasTHBU3MoM. Co-
IJIACHO KBaHTOBO-MEXaHUYECKOW TEODPHH, Cy Kallleil HbiHe (PyH-
JAMEHTOM [IJI1 MHOXeCTBa COBPEMEHHBIX TeXHOJIOTUH, SHEPTUS
HMMeET MUCKPETHYIO HPUPOAY, YaCTHI[Bl MOTYT OBITh BOJIHAMH,
00BEKT MOXKET OJTHOBPEMEHHO HAXOAUTHCS B HECKOJIBKHMX MECTAX,
OKa KTO-TO He MIONBKITAaeTCs U3MEPHUTD €TI0 TapaMeTphl. JTH (ak-
Thl U3BECTHEI JABHO, TeM He MeHee HayKa Tak ¥ He CMOIJIA AaTh
MM YIOBJIETBOPUTEIbHBIX OOBSICHEH I, JOCTYTHBIX TOHUMAHHUIO
Ha ypopHe GBITOBOrO peaiu3ma. JIpyruM MOBOJOM /IS CEPhe3-
HBIX GECTIOKOUCTB OCTaeTCs MO-TIPeKHEMY HepaspellleHHasi HeCo-
BMECTHOCTbD ABYX BKHEHTINX (PU3UUECKHX TEOPH — KBAHTOBOM
TEOPHH, OMKCHIBAIOIIEH MHKPOMHD, ¥ 00IIel TeOpHuH OTHOCH-
TeJIbHOCTH, OIIUCHIBAIOLIEN MAKPOMUD B TEDMHHAX IPaBUTAIINH.

B cioxHOCTSX ¢ oTpefiesieHuEM peasii3Ma HEMATOBA)KEH elle
¥ TaKOH acmeKT: OYeHb MHOTOE U3 TOTO, YeM CETOHS 3aHUMAIOT-
csl GU3UKH, ABJIAETCS MPOAYKTOM MX XKe COOCTBEHHBIX TEODHIA.
Tlo 3ameuanmio, caemaHHoMy Korzaa-To PobGeprom OmmeHreit-
MepoM, clieriduka HCCAETOBAHMI 3aCTaBUJIA YUEHBIX <IIepe-
CMOTpeTb COOTHOIIEHHE MEXIy HAyKON M 3[PaBbIM CMBICIOM,
3aCTaBIJIA HAC IPU3HATH: XOTSI MBI M TOBOPUM Ha KaKOM-TO OIIpe-
NleJIeHHOM sI3BlKe U MCIIOJIb3yeM OllpeZieJieHHble KOHIIETIIHH, OT-
CI0ZIa BOBCe He 00513aTeNIbHO CyefyeT, YT0 B pealbHOM MUPE UMe-
eTCA YTO-TO, ITUM BelliaM cooTBeTcTByomee» (P. Onnenrefimep.
Jletalomas Tpanenus. Tpu kpusuca B pusuke).

HaxoHety, Heslb3sl MCKJIIOYATh, YTO HOBelIIIas1, HauboJee mio-
IOTBOPHAs KOHLEIITUSI PeaJbHOCTH He CTaHeT OTMEHSTHh IIpes-
IIeCTBYIOIYe, TPOTHUBOpeYalue APYr JApPYyry TEOpHH, a Opra-
HUYHO U3 HHX IIPOpACTET, OOBEIUHUB Jydlliee, OCBOOOIUBINCH
OT JIO3KHOTO U TIOMYTHO 0GHSICHUB MHOT'OE U3 TOTO, YTO TIpeskie ObLIo
COBEpIEHHO HENOCTHXIMO, a TIOTOMY IIPOCTO HTHOPUPOBAJIOCh.

B cBoeii 3ameyatenpHOil MoHOTpauu «@Dunocodust mare-
MaTHK{ U eCTeCTBEHHBIX HayK» BBIJAIOLIIMIICS MaTeMaTHK IIpo-
nuioro Beka I'epman Belinp BpiCKa3bIBaeT cieAyloliee MHEHUE:
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«B npupooe cywecmeyem snympenne npucyuas e CKpuimas zap-
MOHUSL, OMPANAIOUASCH 8 HAUWUX YMAX 8 8UOE NPOCTLLX MATEMA-
muueckux 3axonos. Fimenno smum o6vscHsemcs, nouemy npupoo-
Hule serenus yoaemcs npedcKasvbieams ¢ nOMOwbI0 KombuHAUUU
Habmooenuti u mamemamuueckozo ananuda. Ceepx aCAKUX 0Hcuoa-
Hull yoexcoenue (s 6vL iyuwe cxasan — meumal) 8 Cywecmeosaruy
2APMONUL 8 MPUPOOE HAXOOUM BCE HOBYIE U HOBbIE NOOMEEPHCOe-
HUsL 8 UCOPUU PUIUKU»>.

Kak e cBa3aubl CBepxaOCTPaKTHBIE IOCTPOEHUS POCCHHUCKO-
ro MAaTEMaTHKa C HOBBIM 00pa30M OKpyKatolei Hac pusnaecKo
peaybHOCTH?

Cpa3y ke cjefyeT yka3aTb, 4To Gospiie Bcero GopMymu-
poBKM HOBOIt TeopeMnl Ilyankape — IlepennMaHa obcyxaaioT-
cs1 (PU3MKaMHU-TeOPETUKAMHU, CBA3AHHBIMU C CO3JJAHUEM HOBBIX
cuieHapueB sBoonun Beenennoit. 3aech Ha lepeIHUH TIJIaH BhI-
XOUT YHUKAJIbHAs HayyHast JUCIUILINHA, B TIPABOMEPHOCTH CY-
I[ECTBOBAHUA KOTOPOU €llle CPAaBHUTENBHO HEAABHO MHOTHE HC-

%, C71e0BATE N [IPOCTO COMHEBANTNCH, — KBAHTOBAst KOCMOJIOTHA.
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IIOMHMTD, YTO MPUBBIYHBINA HaM 06pa3 B3pHIBA 3/€Ch Iiy6o-
KO YCJIOBEH) /IO CUX IOP B MOJIHOH Mepe SIBJAITCSA CaMBIMU
Xryuumu Taiitnamu Hamero Muposaauus. Ilogpo6HocTu co-
BPeMeHHBIX Tpe/JcTaBieHuil o Boasmom B3apriBe untaTtenu
MOTYT HaiT¥ B KHUTe aBTOpa, KOTOPas Tak U Ha3biBaeTCs —
«bBonpmoit B3poiB», a moka gaBalTe 3agyMaeMcsi, MOYEMY
MMEHHO aCTPOHOMBI-KOCMOJIOTH U (PU3MKHU-TEOPETHKH C Ta-
KUM HeocabeBalOMIUM BHUMaHUEM cJe[sIT 32 HOBHIMU Ha-
XOJKaMH MaTeMaTHKOB. B o6mieM, 3TO MOHSITHO, BeAb rop-
Zible 3asiBJIeHUST QU3UKOB-IKCIEPUMEHTATOPOB O TOM, 4TO
UM yZxajoch cMoAeaupoBaTh boabmoi#t B3pwiB, cTONKHYB
Napy aTOMHBIX lep B YCKOpHUTeJe 3JeMeHTapHBIX YacTHI,
SIBJSIOTCS JUIb KpacuBoil MeTadopoil. Benb nHaue HeKuit
HOBBIM YCKOpUTENIb, CKaXkeM, Ha MOPSAAOK 60Jiee MONIHBIH,
yeM 3HaMeHUTHIM Dosbmoi aApoHHEBIH KOJIaigep, MPOCTO
IpeBpaTUTCA B reHepaTop HOBBIX MUPOB! AGcypn nono6Ho-
ro O4eBU/JEH Ka’XZIOMy, Belb Hallla HeucTOBasA BceseHHas,
0 KOTOpOif HaM IOKa M3BECTHO HUUYTOXHO Maso, objiazaer
HEMCYHUCTUMBIM KOJIMYECTBOM €CTEeCTBEHHBIX KOJOCCATbHBIX
IO DHEPTrUM <«YCKOpHUTeJei», B KOTOPHIX KaxXoe MIHOBe-
HYe CTaJKUBAIOTCS siapa 1 aToMbl. OTHAKO [TOKa ellle HUKTO
M3 acTPOHOMOB He HabioJal KOCMHYECKOTO IIPOSBJIECHHS
MOZ0OHBIX IIPOLIECCOB.

HwuuTo Tak He pa3apaxkaeT YUeHBIX, KaK HeBeJieHHe B hyH-
JaMeHTaJbHBIX BONPOCaX, MO3TOMY He CJeAyeT YAUBIATHCS
O6HIINIO THIIOTE3 O HyJEBOH TOYKe TBOPEeHHS MuposaHus.
Yanie Bcero MOXHO YCJABINIAaTh MHEHHE, YTO 3apO/bIIIEM
BcesmeHHOH cTana HeKasi «KBAaHTOBasi CHHTYJISPHOCTb», KO-
TOpas Jajla HayaJo U IPOCTPAHCTBY, U BpEMEeHU, U MAaTEPHHU.
YTo Takoe <«KBaHTOBasi CUHIYJISPHOCTb», OOBSICHUTH OYEHb
tpyauo. Henapom eme Benukumit Puuapy @Deitiman cmeino
yTBEPKJIaJ, YTO KBAaHTOBOH MeXaHUKH TOJIKOM HUKTO He IIO-
HUMaeT. MOXHO, KOHEUHO, IPUAYMaTh OY€Hb OTAaTE€HHBIH
H TOIIOPHBIH, HO BCe ke HarasAHbIi npumep. IIpeacTaBbTe cebe
6e30pexHBII KOCMHYECKH OKeaH, HAOJTHEHHBIH ITepeHachi-
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nasa 1. Mup, poXKaeHHbI U3 HUYero

IIEHHBIM XUIKUM pacTBOpoM. B Hero momajaeT HEU3BECTHO
OTKY/a B3SIBIIAsICSI MUKPOCKONMUYECKAs: TbJIMHKA KBAHTOBOIM
dbaykTyanun. MrHoBeHHO IPOMCXOAKUT cBoeoOpa3Hblit Ga3o-
BhIil lepexo, u Best 6e36peXkHasi BOJHYIOMAACS IIOBEPXHOCTD
IpOTOMAaTEPHH NIPeBpaLIaeTcs B He MeHee 6e30peXHYIo TBep-
AyIo TIOBEPXHOCTH yKe NMPUBbIYHOrO HaM Mupa. He3abbiBa-
€MBlil XYI0XeCTBeHHbI 06pa3 moA06HOTO SIBJEHUS CO3AAJ
B CBOEM KYJbTOBOM Hay4HO-cdaHTacTHueckoM pomaHe «Ko-
apibens ans komku» Kypr Bouueryr. Boobuie-To, pusuue-
CKHe JIeTajIi 9TOTO MPOoILecca, Kak 6oJiee HIH MeHee HaJeXKHO
YCTAHOBJIEHHBIE, TaK M TMIIOTETHYECKHE, U3JIaraioTcs B COT-
HSX M ThICAYAX MONMYJSPHBIX KHUT M CTaTeil.

Habmionenus 3a BcelleHHOM MOKa3bIBalOT, YTO M HA CaMBIX
Gospninx MaciTabax OHa CO BpeMeHeM 3BOJIIOLIMOHUPYeT. Eciu
Ha OCHOBE COBPEMEHHBIX TEOPDHU NPOCJIENUTb 3Ty IBOJIOLIMIO
Ha3aJl BO BPEMEHH, TO OKKETCs, YTO HabJIolaeMasi HbIHE YacTb
BcenenHoit Oblia paHblile ropsiyee H KOMIIAKTHee, YeM ceivac,
a-Hgavano eii gan bonpnioit BapeiB — Hekuil npolecc BOSHUKHO-
sebina BcemeHHOM U3 CHHTY/ISIpDHOCTH — 0c0o60# CHTYyalluH, AJs
KOTOPOM COBpeMEHHbIe 3aKOHbI (GU3UKN HEPUMEHHMBIL.

(Du3ukoB Takoe MOJOXKEHHE BENIEH HE YCTPaUBaeT, UM X0YeT-
cs OHATD U caM npouiecc Boabmoro Bapeisa. IMeHHO noaToMy
ceilyac NpeATNPUHUMAIOTCSI MHOTOYHCJIEHHbIE TIOTBITKH IIOCTPO-
UTb TEOPHIO, KOTOpast Oblia Obl MPUMEHMMA M K 3TOH CUTYallHu.
ITockosbky B mepBbie MTHOBeHMsI nocsie Bosbmoro B3prisa ca-
MOW IJIaBHOM CHMJIOM OBlJIa TPaBHUTAIHs, CYUTAETCS, YTO JOCTUYD
3TO# IIeJIM BO3MOXKHO TOJIbKO B paMKaX MOKa TMIOTETHYeCKOH
KBaHTOBO# TEOPUH IPABUTAIUM.

OpHo BpeMs (U3MKK HaJesJNCh, YTO KBAHTOBas rpa-
BUTanusi OyZeT omMMCaHA C NOMOIIBbIO TEOPUU CYIEPCTPYH,
HO HeJAaBHMI KPU3HMC CYIEPCTPYHHBIX TeOpuil mokoJebas
3Ty YBEPEHHOCTb. B Takoif curTyanuu Oosiblile BHUMaHHS
CTaJI NPHUBJEKATh WHBIE NMOAXOAbI K ONMHUCAHUIO KBAaHTOBO-
FPaBUTANMOHHHIX SIBIeHUH U, B YACTHOCTH, eTJeBas KBaH-
TOBas TpaBHUTALHSL
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Puc. 41. HoBopoxaenHas BeenenHas (cM. BKIIEHKY)

17151 0{THOPOIHBIX K M30TPOIMHBIX BCEJIEHHBIX BOSMOMKHBI JIUIIE TPH
CJIy4ast, COOTBETCTBYIOIIHe OTPUIIATEIBHOMH, HyIeBOH ITH IOI0XKH-
TeJbHOH KpuBU3He. OHHM IPUBOJST COOTBETCTBEHHO K OTKPBHITOMY
MIPOCTPAHCTBY (OTpHLATENbHAA KPUBH3HA), €BKIMAOBY MPOCTPAH-
CTBY (HyJieBasl KpUBU3HA) M 3aMKHYTOMY ITPOCTPAHCTBY (IOJI0XKH-
TeJbHAs KPUBM3HA). Bee 3TH pellleHns HaYMHAOTCA co BeenenHoid,
COCPeOTOYEHHOH B TOUKe. JTa TOUKA U SIBJSIETCS pellleHHeM ypaB-
nenus [Tyankape — TepensMaHa pu o6paTHOM TPOIIECCE CTATHBA-
HH Hamero Mupa B [epBUYHYIO CHHIYIIPHOCTb.

MMeHHO B paMKax 1eTIeBOH KBAaHTOBOM rPaBUTAIMH HEIaBHO
OB HOJTy4YeH OYeHb BIIEYATISIIOIINN Pe3yJIRTaT, KOTOPbIi OKa3al-
Cs1 Hepa3pbIBHO CBSI3aH C TOIOJIOTHEN MEPBUYHOTO ITPOCTPAHCTBA
H, CJIe[I0BaTeJbHO, C BBIBOJaMH TeopeMbl [lyankape — Ilepenb-
MaHa. OkasbiBaeTcsi, M3-32 KBAaHTOBBIX 3(h(eKTOB HavaJbHas
CHHTYJISIPHOCTDb HMcue3aeT. bosbioii Bapbis nmepectaer 65ITh 0CO-
60ii TOYKOH, ¥ yZAaeTCst He TOJBKO IPOC/IEAUTH €TO IIPOTEKaHHeE,
HO M 3aIJISHYTb B TO, 4TO 66110 10 Bonbuioro Bapsaisa. [lernesas
KBAaHTOBAasi TPAaBUTAlMs MPUHIUMHAIGHO OTJIMYAETCS OT OOBIY-
HBIX (DU3NYECKIX TEOPUH U IaKe OT TeopuH cynepcTpyH. [Toxoxe,
4TO yXKe CKOPO (PU3MKU-TEOPETUKHU C TIOMOIIBIO ITpeobpa3oBaHmii
[lepenpmana CMOTYT POAEMOHCTPHUPOBATH HaM 3JIeKTPOHHbIE MO-
neny (B BUE CBOEOOPA3HBIX 9JIEKTPOHHBIX aHUMALU ) POXKIEHUS
Halrero Mupa U3 Toro, 4To eMy Ipe/IlIeCTBOBAJIO.
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O6bexkTaMn TEOpUH CYNEPCTPYH, HAIIPHUMEDP, SBJSIIOTCS
pa3Ho00pa3Hble CTPYHBI M MHOTOMEPHbIE MEMOPAHBI, KOTOPHIE,
OHAKO, JIETAIOT B 3apaHee MPUIOTOBJIEHHOM /i1 HUX TTPOCTPaH-
CTBe U BpeMeHH. Borrpoc 0 TOM, Kak UMEHHO BO3HHKJIO 3TO MHO-
roMepHoe IPOCTPAHCTBO-BPEMSI, B TAKOH TEOPUH HE PEIIUTD.

nM3Iay4qdeHusna

3pa

Puc. 42. Harasanas uctopus Boasmoro Bapsisa

«Towko 8 00HOM cayuae MOJCHO NOAYUUMb NOCAE008ATNENLHYIO
HaYuHYI0 Meopwio: eciu 3aKoHbl (PU3UKU Cnpasediusvl 6cezda,
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exmouas nauano Beenennoi. Moxcno socnpuriumams amo xax mpuymp
npunyuna demoxpamuu. Ilouemy 3axonvt Npupodel ONs HAYAMHOL
Bcenennoti donxcrul omauuamecs om 3ax0H08 NPUpoocsl, Oeticmeyio-
wpx 8 Opyaux mouxax? Ecnu ece mouku sxeusanenmol, mo cpeou Hux
He moxcem Guimy G0JIee SKEUBANEHITIHDLYX, YEM OCTTIANILHbIES.

Crtuen XoxkuHr. [Ipppoga HpoCTpaHCTBA U BpeMeHH.
KBaHToBast KOCMOJOTHS

B nersneBoii Teopuu rpaBUTALMH TAABHEIMU 00 BEKTaMH SIBJIS-
I0TCA MaJIeHbKHe KBAaHTOBblE STYEHKH IPOCTPAHCTBA, COEXMHEH-
HBIE APYT C APYTOM OIIPENE/IEHHBIM CIIOCOG0M. 3aKOHOM COeIH-
HEHMS U UX COCTOSIHHEM YIIPaBJIsieT HEKOe CYIIECTBYIONIEE B HUX
ToJie, BEJIMYUHA KOTOPOTO SBJASETCS MIS s4eeK CBOeoOpasHBIM
BHYTPEHHHM BPEMEHEM: TTEPEX0/ OT ¢1a6oro 1moJist K 60Jiee CHIIb-
HOMY'BBITJISUIUT TaK, KaK eC/id 6bI 6BIJIO KAKOe-TO «IPOLLIOE», KO-
Topoe GBI BIMSLIO Ha KaKoe-TO «Byayiuees». ITOT 3aKOH YCTPOEH
TaK, YTO IJIS JOCTATOYHO GoJipmoi Beenennoii ¢ Majioi KoHIjeH-
Tpaflueil sHepruu (TO €CTH AANEKO OT CUHTYASPHOCTH) AYEHKU
Kak Obl CIUIaBJAIOTCS APYT ¢ APYroM, o6pa3yst MPUBBLIYHOE HAM
CILJIONIHOE MPOCTPAHCTBO-BPEMS.

Muorue kocMOJOTH 1 acCTPOPUINKHU YTBEPAKIAIOT, YTO ITOTO
y>K€ JOCTaTOYHO JJisl PeIEeHUs 3a7layd O TOM, YTO IMPOUCXOTUT
co BcesieHHOI ITPU NIPUOIMKEHUH K CHUHTY/ISPHOCTH. PelneHus
ITOJTyYeHHBIX UMHU ypaBHEHMil MOKa3ay, YTO NPU IKCTPEMaJib-
HOM CXKaTUM BceneHHON NPOCTPAHCTBO <«PaCCHITIAETCS», BEOb
KBaHTOBas TeOMETPUSl He MO3BOJISET YMEHBIUIUTh €ro 06bheM
10 HYJIst, ¥ Hen30EKHO IPOUCXOAUT OCTAHOBKA ¥ BHOBb HAYMHA-
eTcs pacliupeHue. JTy MOCIeA0BaTeJbHOCTb COCTOSTHHI MOXKHO
OTCJIEIUTD KaK BIIepe]l, TaK ¥ Ha3aj BO BPEMeHHY, a 3HA4YUT, B 3TON
Teopud 10 Bonbmoro B3psiBa ¢ HeM30€KHOCTHIO TPUCYTCTBYET
Bosipnioit kossanc nmpeasigyeit BeeneHHO.

[lasiee MbI OCTaHOBUMCS Ha 0OCYKIEHUH OQHOM M3 HauboJIee
TPUBJIEKATENHbHBIX PA00YNX THIIOTE3 COBPEMEHHON KOCMOIOTHH,
B paMKax KOTOpoii mpo6iaema Bosbimoro Bapsisa — mpo6iema
Hayala pacmidpeHus BcesenHoit — mpuo6Gperaer BIoJHE 3a-
KOHYeHHBIE KOHTYpbl. OpUTHHANIbHBIE UAEH, C(POPMYIMPOBaH-
Hble B paboTax Bhiatomuxcs ¢pusukos 1. Yunepa, C. Xokumnra,
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A. b. 3enpmoBuya, A. [I. Caxaposa, A. /1. Jlunze, A. A. Crapo-
OMHCKOTO W JIp., CBOASTCS K TOMY, YTO Hamia BcesleHHasg — 3TO
rUraHTCKasAs QAYKTyalus TOmoJ0OTHH 60Jiee 0O1ETO CYIepIpo-
CTPAHCTBA, CBSI3aHHOTO C BAKYYMHBIM COCTOSIHHEM (pU3HUE-
CKHUX IIOJIeH.

CgoiicTBa 3TOr0 COCTOSTHUS JOJ/IXKHBI PAAUKATBHO OTINYATh-
sl OT CBOMCTB OOBIMHOTO TIPOCTPAHCTBa-BpeMeHu. Ero pa3mep-
HOCTb He 0653aTeJIbHO IOJIKHA PABHSITHCS TPEM TIPOCTPAHCTBEH-
HBIM U OJTHOU BpeMeHHOH Koop/iuHaTaM. boJiee Toro, Bakyym Kak
OCHOBHO€ COCTOsIHUE MaTepUHU XapaKTePH3yeTCs HYJIeBBIMU (u-
3MYECKUMU 3apsi/laMy, CJIeZI0BaTeIbHO, He CYIeCTBYET U KJIacCH-
4eCcKoro npubopa, cocobHOTo 3apUKCHUPOBATh KAKYIO-TO yIIOpsi-
JI0YEHHOCTH COOBITHIA, 4 3HAYUT, HE CYIECTBYET ¥ CAMHUX IIOHATHIHA
IIPOCTPAHCTBA U BPEMEHH, KaK, BIIPOYEM, X IPHYUHHOCTH.

Haxonen, 6yayuu cyry60 KBaHTOBBIM OOBEKTOM, BaKyyM
(pU3UYECKHUX T10Jiel DIYKTYHPYET, TOPOXKAAS TONOJOTHYECKHE
AHOMAJINH, KOTOPBIE POXKAAIOTCA W THOHYT. BHYTpH kaxmpoi
060JI0YKH TaKO aHOMaJIMH MOXKHO BBECTH ITOHATHE COOCTBEH-
! HOro BpeMeHH, HalpaBJieHHe KOTOPOTO (DHKCHPYET 3BOJIONHIO
MaTepH¥ BHYTPH OT MOMEHTa POXKAEHUS ¥ A0 Kosiianca. Ilo-
JABJIAIOLIASA /1051 TAKHX aHOMAJIMU HMeeT BpeMs XU3HU, CpaB-
HUMOE C ILIAHKOBCKHUM BpeMEHEM, U BHeIIHe MPOosiBsgeT cebs
KaK 3aMKHYyThle MUHHATIODHBIE BCeJleHHBIE, Takoe CBOero poja
«KWIleH¥WEe» BakyymMa — poxjeHue M rubejib BHPTYaJIbHBIX
BCEJIEHHBIX — sBjsgeTcd 0000IieHneM Ha TPABHTAIMIO XOPO-
110 M3BECTHOTO B KBAaHTOBOU (pu3nke s¢gexTa Noasipusaliiu
BaKyyMa: POXJAEeHUS U THOeNH BHPTYaJbHbIX Tap YacTHIA —
aHTHYaCTHHA.

OfHaKO MPUMEHHTeIbHO K Halleii BcemenHOH TIaHKOB-
CKOE BpeMs, THIMYHOE /IS BUPTYaAbHBIX MHHH-BCEIEHHbIX,
OKa3bIBaeTCsA MOYTH Ha 60 MOPANKOB MeHbIlE COBPEMEHHOTO
BO3pacTa rajakTuk. UTo e 3agepxkano Hailt MUp OT MTHOBEH-
HOTO KoJ1arnca?

Bor TyT Ha momoulh (GU3UKAM-TEOPETHKAM ¥ MPUXOJST
MaTeMaTHKHU-TOMOJIOTH, MpeANoaraolyie, 4YTO MHpPHl Ha-
HIEr0 THUIA SIBJISIIOTCS CBOEOODa3HBIMU TEOMETPUYECKUMH
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AHOMAJIMSIMH, BbIPAKEHHBIMH B pellleHHAX TeopeMsbl IlyaHka-
pe — [lepensmana. VI3 3Toro MOXHO cAeaTh BHIBOA (A1 3TOT0O
IIOHAZOOHUTCSI HECKOJIBKO AECSITKOB CTPaHUII (popMyd), UTO mep-
BMYHO YCTOHYHUBOE COCTOSIHUE BaKyyMa B pe3yJibrare hIyKTya-
MUY TOTOJIOTUM CTAJI0 HEYCTOWYUBEIM 110 OTHOWEHUIO K HalleH
BcenenHoii. ITO COCTOSIHME ¢ ONpelesIeHHOH K0IeH BEPOsITHO-
CTHU MOXKET ITPUBECTHU K TOMY, UYTO BHYTPH reOMETPU3UPOBAHHOM
060J104KY aHOMAJIMH BaKyyM HauyHWHAeT M3MEHSTb CBOW CBOM-
CTBa, CTPeMACHh K HOBOMY YCTOMUYUBOMY Ipeneny. Tako# mpo-
LIECC TOTOJIOTUYECKON IepecTPOMKH BaKyyMa, ONHCHIBaeMBIN
MaTeMaTuueckoit Mojebio [lepeabMaHa, 10JKeH, IO HAee, Co-
TIPOBOX/JATHCSI TUTAHTCKUM BhIA€JIEeHNEM dHEDI vy, B pe3yJIbTaTe
4yero HoBooOpa3oBaHHaA BceseHHas U HAYMHAET PACIIHPSTHCS
€ KOJIOLCANbHOH CKOPOCTBIO.

Puc. 43. Tlepeuunsie Tonosoruueckye GayKTyalu METPUKA IPOCTPAHCTBA-
BpeMEHH (CM. BKJIEHKY)

«Commu nem HayuHbIX UCCAe008ANUY NOKA3ANU, UMO MAMEMAMUKA
obecneuusaem MowMHbIL U OCmpbill A3biK 0an ananrusa Beenennoil.
Ha camom dene ucmopus cospeMennoll HayKu HAcbluyena npume-
DPaMu, 8 KOMOPLIX Mamemamuka 0enana npedcKasanus, Komopuie
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KA3anuch NPomueOPeUAUsUMY KaK URMYUUUL, MAK U OULYUEHIUIM
(umo Bceaennas cooepacum ueptwie dvipol, umo Beenennas umeem
anmuUMamepui0, umo yoanenHbie Hacmubl Mozym Ovims 3anyman-
HOLMYU U MaK 0aiee), HO KOTOPbIE 8 KOHUE KOHLUO08 IKCNEPUMEHMbL
u Habmodenusn cmoenu noomeepoume. Taxue paspabomxu camu
no cebe ocmasunu eny6oxuti cred 6 Kyrvmype meopemuueckou
dusuru. Quauku npuIU K 0COHAHUIO, MO MAMEMAmMuKa, Kozoa
OHa UCNOb3Yemcs 060CHOBaHHbIM 06PA30M, AENAEMCA NPOBEPEH-
HOt 00POZoLi K ucmume».

Bpaitan [pun. Tkanb KocMmoca: IIpocTpatcTBo,
BpeMsi H CTPYKTYpa pealbHOCTH

Uyno BceJIeHCKOTO B3pbhIBa JIOKHOTO BakyyMa (B OTJIH-
9He OT OKPYXKaloIlero Hac HacTOsAIero ¢pu3n4yecKOTo BakKyy-
Ma) O4YeHb TPYAHO ONMCATh B NMPUBBIYHBIX NpeACTABJIEHHAX,
U 37eCh CHOBa NPUXOASAT HAa IIOMOINb TOIOJIOTHYECKHE I10-
CTPOEHHUS] POCCHHCKOTO MaTeMaTHKa. [J1laBHOe, YTO IOJIYYHJI
I'puropuii [Tepenbman, — 9TO CaMOAOCTATOYHBIA 06pa3 rIagKko
pacwupsitomerocs Muposnaanus: 6€3 pa3pblBOB IIPOCTPAHCTBA,
“POPOHOK, YXOASANIMX B HHbIE U3MEPEHHS, U B3JIyTHUH «BBIPOX-
JIeHHBIX» MMPOB. TakuM 06pa3oM, IOX0XHeE PEIleHUss Teope-
Mol [Tyankape — [TepenbMaHa 6yayT ONKMCHIBATD KMEHHO HAILY
BcenenHyio xak Mwup 6e3 TpemiuH IpOCTPaHCTBA-BPEMEHH
U JIJaKyH UHBIX U3MEPEHUH.

EcrecTBeHHO, rpaHAMO3HOCTh MacliTaba TaKOTO B3pPBIBA, €TO
00y CJIOBJIEHHOCTh KBAHTOBO-TPABUTAI[MOHHBIMH CBOMCTBAMH
IIPOCTPAHCTBA-BPEMEHH, JIEXKAIUMH 32 IIpe/iejlaMy COBPEMEHHOMH
KJIaccH4ecKoll GU3MKH, MOTYT BHI3BATh OIpeleIeHHbIN CKellCUC
II0 OTHOLIEHHIO K 06CYKTaeMOii rHIoTe3e.

BonbmnHCcTBO aBTOPOB HOBEHIIUX FuoTe3 MyJ/IbTHBCEIEH-
HOM CTPOSAT CBOM pacCyXaeHHs Ha 6asze oueHb KpacHBOM MoO-
nenu boabmoro B3priBa, npennoxenHoi B 1980 rogy Ananom
I'yrom 1 Bckope cepbe3Ho MoaudUIMPOBaHHON AHipeeM JIMH-
ne, IToaom Creitnxaparom u Augpeacom Anpbpextom. Cormac-
HO 3TOMY CII€HapHio, B CAMOM Hadajle CBOEro CyLIeCTBOBaHHUS
Hauma BcesleHHast ucnbiTasa KPaTKOBPEMEHHOE, HO YPe3BbIYaii-
HO OBICTPOE paclIMpeHue, B X04e KOTOPOTO €€ pa3Mephl POCIH
MPOTOPHMOHATBHO 3JKCIMOHEHIHMATBHON GYHKIUM BpEMEHHU.
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Jta cragug soaoimyu KocMoca HaspiBaeTcs MHMIALUMOHHON
(ot auru. inflation — pa3gyBaH¥e), TI03TOMY BCe HallpaBJeHHE
Ha3bIBAIOT UHQIISIIHOHHON KOCMOJIOTHEH.

ITo coBpeMeHHBIM IIpeACTaBJEHUAM WHQIALUA Havalach
uepes 10~ cexynap 10ce 06Pa3OBaHUA CUHTYJIAPHOCTH Bouib-
moro B3pbiBa, 3HaMeHUTHII HCCenoBaTenb KOCMOJOTHYECKUX
napanokcoB WM. JI. HOBUKOB Tak XapaKTepu30BaJ BpPeEMEHHBbIE
OKPECTHOCTH 2TON yAUBUTEIbHON TOUKH KOCMHYECKOUW 3BOJIO-
UM B cBoel kuure «Kyzna TevyeT peka BpeMeHU?»:

«"mo 6vu10 0o cuneyrsprocmu? Buuio au cixcamue acezo eeuye-
cMea u mexo 1u 00bIUHOE 8PeMSs. U Hem ?

OxoHnuamenvnozo omeema Ha 3IMuU 6ONPOCH. NOKA Hem.
Ho 6orvwuncmeo cneyuanrucmos cuumawom, umo HUKaKozo
cHcamust He G0 U KOCMONOZUUECKAS CUHZYNAPHOCTL S6asem-
CSL UCTMOKOM PEKU 8PEMEHU 8 TOM CMBICIE, KaK CUHZYIAPHOCTDL
8 UEPHBIX Obpax ABAAEMCS KOHUOM “Dyuelixoe epemenu”. Imo
03Hauaem, 4mo 8 KOCMONOZUUECKOT CUHZYAAPHOCTU 8PEeMA MO
pacnaoaemcs Ha Kanmol, U, B03MONCHO, cam eonpoc: “Umo bovLro
00 M0z0?” mepsem CMbICIL.

30ecy y uccaedosamenet noxa ouens mMHo20 Hesichocmel. Be-
POSMHO, B0U3U CUHZYAAPHOCTU, 8 MACUMABAX K8AHMO8 8peMeHU
u npocmpancmea... cyuecmeyem ceoeobpasnas “nena” Keanmos
npocmpancmea-epemety, Kax 2080PAM, NPOUCX00AM KBAHMOBbIE
dayxmyayuu npocmpancmsa u epemeru. Poxcoaiomes u mym e
UCUe3aI0Mm MarenHbKue BUPMYALbHble 3aMKHYMbLE MUPbL U BUPMY-
anvible Yephoie u beavie Obipbl. IMo MuKpockonuueckoe “xunenue”
npOCMPancmea-epemeni 8 HeKOmopoM OMHOUEHUU AHAROZUUHO
POHCOEHUIO U YMUPAHUIO BUPMYALLHBIX YACTIUY, ..

..IIpu paccmampusaemobix 601bUUX IHEPLUAX 8 OUEHD MANBIX
Macumabax, 603MoHCHO, NPOCMPAHCMBO UMeem He mpu, a bonbiue
usmepenuli. Imu JonorHUMenvHbIe USMEPEHUS MAK U 0CMAIOM-
CA CKpyueHnbIMU, “ckomnaxmuduuuposannoimu’. A 8 mpex npo-
cmpancmeennovlx usmepenusx Beenennas pacuupsemcs, npespa-
wascy 6 “nawy Bcenennyio”...

C cezoOnswmeii mouxu 3penus. Moi OOLNCHBL CKA3AMb, YMO
8pems 8 CUHZYAAPHOCMU 8 KOPHe MeHAem C80U C8oUcmea U Ha-
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YANO PACWUPEHUS MUPA eCTD UCTNOK HAULEZ0 HENPEPbLEHOZ0 NO-
moKa epemeni...

..30ecv mpocmpancmeo-epems... npedcmaensem coboi “Ovi-
wawyro neny” u3 B03HUKAIOUUX U mym e NPONAOAIOUUX Yep-
HOIX U DENbIX ObIp, 0UeHD MANCHVKUX 3AMKHYMbIX MUHU-BCEICHHBIX
u ewye 601eE CAONCHBIX TONOIOZULECKLUX CIIPYKMYD...

...B go3nuxarowux us vee “‘nyswvpax” npoucxoosm xeammo-
8vle PrYKMyayuu, U 8 Mo e 6pems OHu Pasdysanmcs u3-3a
ZPABUMAUUONHOZ0 OMMALKUBAHUS BAKYYMHONOO06H020 COCmO-
AHus, xomopoe mam umeemcs. borvwas wacmo 06vemo8 ny3oi-
peti u3-3a Qayxmyayui mym e 6036PAULAEMNCI 8 COCMOAHUE
“nenvt”. B manoii sce wacmu 06vema npoooaxcaemca pasoysanue,
CONPOBOHCIAIOWEECS KEAHMOBYMU (PAYKMY AUUIMU NIOTNHOCTIU
8aKYyyMHON0006H020 cocmosanus. Ouenv manas 001s nepeoxa-
4anbLHo20 00beMa NOCAe ONUHHOU UENOUKU CAYHAUNBIX PIYK-
myauuil MoxXcem CYuecmseHHo YMEHbWUMb C600 NJOMHOCIb.
Tenepv amniumyoa Kk8anmosvix (pAyKmyauul He max geuxa,

“wax panvure. Imu 06vembt nPOOOINHCAIOM CUCTIEMAMUYECKI DA3-
0YB8amvCA... NPespawascy Nocie pacnaca 8axyymHonooo610zo
COCTOSHUS 8 20pAYUE BCENEHHbLE. .

B 000U u3 maxux 6cenennbix Mbl U HAXOOUMCS>.

Ha aTom aTtame cymiecTBOBas TOJbKO (pU3HUECKUN BaKy-
VM, IEPBHYHOE CKAJISIPHOE T0JIe, MapaMeTphl KOTOPOTO CHIBHO
MEHSJTHCh M3-3a KBAHTOBBIX (DAyKTyaruii (3TOT 3arajoyHbIi
cybcTpaT 06pasHO Ha3bIBAIOT IIPOCTPAHCTBEHHO-BPEMEHHOM
neunoit). [dns omnpenesesHoctu OyAeM TOBOPUTH TOJBKO
00 OIHOM-eUHCTBEHHOM I0JIe, XOTS B GoJiee peannCTHYHbIX
MOZIeSIIX 3TO orpaHuveHue otGpomrexo. Kakas-To u3 ¢ayk-
Tyallui pHUBeJsia K TOMY, YTO HHTEHCUBHOCTD MOJIS JOCTUIJIA
OCTPOTO JIOKAJIbHOTO MHKA, MOCJ€e Yero CTaja clagaTb. ITOT
CKa4yOK KaK pa3 v CO3/1aj yCJIOBHA A5 BBIX0Aa Ha UHDIAITUOH-
HBIA peXxuM. B uTore BO3HMK MOJHUEHOCHO PACIIUPSAIONIUIL-
cs1 06beM ¢ mepBoHauya bHbIM AuameTpom 10732 cM, KoTOpBIH
U cTaJI 3apojblireM Hariel BcesreHHOM.

Nudasuusa npoobpasa Hamero Mupa 6bla upe3Bbryaii-
HO KpaTKOBpeMeHHOH, MeHee 10734 cekyHa. 3a 3To HUYTOXHO
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MaJjioe BpPeMS ero IoIlepeYHHK Heu3MepUMO BbIpoC U Bce-
JleHHas npuobpesia MaKpOCKONUYeCcKUe pa3Mephl. [lajsee oHa
3BOJIIOIUOHUPOBAJIAa B COOTBETCTBUH ¢ MoJenblo DpHuamaHa,
B KOTOpO# CKOpPOCTh DACHIUPEHUs MPUOJIM3UTENBHO TIPO-
NOPIMOHAJbHA KBAJPAaTHOMY KODHIO M3 CPeliHed IMJIOTHOCTH
MaTepUHU U MOTOMY NocTeneHHO maxaeT. Koraa sospact Bee-
JIeHHOU fJocTtur 6,5 MuIdapia Jer, Ha CMeHy ¢GpUIMaHO-
BCKOMY Pe)XUMY IIPHUIIJIA 3BOJIONUS HHOTO POJA, MePBYIO MO-
nenb koTopol B 1917 roay nocTpoua roIaHACKUH aCTPOHOM
Bunnem ne Currep. Temn pacuiupeHus He TOJbKO IlepecTal
naaaTh, HO, HAaIPOTUB, Hayal BO3pacTaTh, YTO MBI CETOAHS
4 HabonaeM.

Ha srane undasuuy, Korga MHTEHCUBHOCTb CKaJIsSPHOTO
HOJIs [ouLia A0 MUHUMYMa U CTabuIM3upOBajach, OKOHYA-
TeJIbHO C(HOPMUPOBAICA TOT HaGop PyHAAMEHTATbHBIX HU3H-
YeCKUX 3aKOHOB, KOTOPBIE YIIPABAAIOT NOBeJeHUEM BelleCTBa
U u3iyyeHus B HameM Mupe. I1pu noaxoae kK MUHUMYMY CKa-
JIAPHOE 10J1e OBICTPO OCUMLIHPOBAJIO, POXKAAsA dJIeMEHTaPHbIE
yacTullpl. B pe3ysbTaTe K KOHIY MHQASIUOHHON ¢a3nl Bee-
JleHHas yxke ObLIa HAaOJTHEHA ropsveil Mia3MoM, cocTosmieit
U3 CBOOOAHBIX KBAPKOB, TJIIOOHOB, JIENTOHOB M BBICOKO3HEP-
TEeTUYHBIX KBAaHTOB 3JIEKTPOMarHMTHOTO u3iaydyeHus. OdyeHb
BaXKHO, YTO OOBIYHBIX (€CTECTBEHHO, C Hallei TOYKH 3PEHMS)
JacTuL ObLI0 YyTh HOJIbIIE, HEXKENN aHTNYACTHLL. JTa Pa3HUIA
6bl1a MUKPOCKOITHYECKOM, TIOPSAKA GTOTHICSIHBIX 10J€eil Ipo-
HeHTa, HO BCe XKe He HyIeBol. B pe3yabTare, koria Beenennas
OXJIa[IU/Iach HACTOJbKO, YTO U3Jy4YeHUE NepPecTaso POXKAATH
HOBBIE YaCTHIIBI, BCSA aHTHUMaTepus Mcye3sa B IIpolecce aH-
HUTuIAnuu. Yepes TpuALATh MUKPOCEKYH/ nocjie boJbiioro
B3peiBa kBapkH W TJIIOOHB CKOHJAEHCHPOBAIHNCH B IIPOTOHBI
¥ HeWTPOHBL, a I/le-TO Ha JeCATOH CeKyH/le HaCTyNHa 3pa nep-
BWYHOTO HYKJIEOCHHTE3a, TO ECTb BOSHUKHOBEHHMS KOMIIO3UT-
HBIX fep TeJus, 1edTepus 1 JUTHA.

OueHb MO3THYHO ONMCAT TOAOOHYI KapTHHY aKaIeMHUK
Hosukos: «Moscho cxasams, 4umo npoucxooum seunoe poxcoe-
Hue Bcenennotil us gpayxmyayuii (uru, eciu yzo00Ho, posxcoenue
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MHOZUX BCENEHHDLX), B€UH0E 80CNPOU3800cmao Beenennoi camoti
cebs. Y maxozo mupa 8 yeiom Hem nauara u ve 6yoem KoHya.
On seuen u 10H 00HOBPEMEHHO. IMO — KAPMUHA 83PbLEAIOUETCS
Beynocmu.

Ilpu poxcoenuu Hoevix Munu-Bcenennvix u3 saxyymnoii nemwvt
nPOUCX005Mm, BEPOAMHO, USMEHEHUSL, UNU, KAK 2080Psim, hryxmya-
UUY 8cex uuueckux napamempos, KoUas USMeHeHue pasmep-
HOCMU NPOCMPAncmea u spemen U Gayxmyauuu camux gusuye-
CKUX 3aKO0HO8.

Hmax, 80amoxcHo, npupoda nblmanacy Hecuemuoe Yucio pas
€030asamb 8celeHHble C CAMbIMU PasHbiMu ceoticmeamu. Mot sicu-
sem 8 Haubonee yoaunom (0Ns HAC) SKIEMNIAPE 3MOZ0 GEUHO20
meopenus. B naweti Bcenennotl ¢usuueckue ycroeus oxasanucs
naubonee nooxooAuUMY 0N BOFHUKHOBEHUS HCUSHU».

B cepeaune 1980-x rogos suaHbiil xocmouior A. [1. Jlunge
BBIIBUHYJI TEOPHIO BEYHOH MHQISLUNH, KOTOPasd npeanojara-
J1a, YTO KBAHTOBbIE QIYKTYalH, TIOZOOHbIE TEM, KOTOPHIM MBI
‘b6g3aHbl cymecTBOBaHHEM HAIIET0 MUPA, MOTYT BOSHMKATh
CaMOTIPOM3BOJIbHO U B JIIOOOM KOJMYECTBE, €CJIU JJIS 3TOrO
ecTh moAxojsAmue yciaoBus. OHU cHOCOOHBI /aBATh HAYAJIO
HHISIHOHHBIM TIPOLIECCaM, B X0/le KOTOPHIX POXKAAIOTCS BCE
HOBBIE U HOBbIe BCcesleHHbie. He ncKioueno, 9To v Hauie Mu-
po3ZaHye BHIILIO U3 (PIYKTYAIIMOHHOHN 30HH, C(OOPMHPOBAB-
meficsa B MUpe-TIpe/illleCTBeHHUKe. TOYHO Tak e MOXKHO J011y-
CTHTD, UTO KOrAa-HUOY b U T/ie-HuOy b B HAlIEH cOOCTBEHHOU
BceneHHo#t BO3HUKHeT QUYKTyalusi, KOTOpas <«BBILYET»
ionyo Bcesennyio COBCEM JPYTOTO DOJa, TOXe CIIOCOOHYIO
K KOCMOJIOTHYECKOMY </IeTOPOXIEeHHIO». MOXKHO faxe HOHTH
Aajbljie ¥ IOCTPOUTH MO/IENb, B KOTOPOH MH(JISIIMOHHbIE BCe-
JIEHHBIE BO3HWKAIOT HENPEPHIBHO, OTIIOYKOBHIBAsICh OT CBOMX
POXUTENbHUI] U HaX0A A 715 cebs1 cobcTBeHHOE MecTo. B oHO#M
M3 cBoMX nociaeauux crareit A. /I. Jlunzae nuiner, uto Kocmoc
COCTOUT M3 MHOKECTBA Pa3yBalONINXCA MIAPOB, KOTOPHIE AAI0T
HayaJIo TaKUM Ke IIapaM, a Te, B CBOIO OYepe/lb, POXKAAIOT 110-
JOOHBIE WApPH! B enje OOJBIIHX KOJHYECTBaX. Tak MpoaosKa-
eTcs 10 OECKOHEYHOCTH.
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Puc. 44. VIHGAAIMOHHAS SKCIIAHCHSA B NIPEACTABAEHUH MHOTOOODA3HS
Ilyankape — IepensMana (cM. BKAICHKY)

Kaxk xe «reomeTpudecku» p3opsaics Hamt Mup? CoBpemeHHbIe
KOCMOJIOTH Yaliie BCETO TIPWBOAAT JOBOJIbHO CTPAHHYIO MOZETb
TMEPBUYHOTO B3PHIBA OTPHUIATENBHOrO /JaBJeHHs 1moas uHbIa-
ToHa. HekuM, moka ele K0 KOHL@A He AICHBIM 00pa3oM B CaMOM
Hauane Boaburoro BapbiBa BOBHHK/IO TUTAHTCKOE TPABUTAIIHOH-
HO€ OTTAJIKUBaHHE, KOTOPOe OYKBAJIbHO IPHHAIOCH OTTACKHBATh
KaXAblil PETHOH IPOCTPAHCTBA ApYr oT Apyra. Ha s3bike Koc-
MOJIOTOB 3TO 3BYYHT TaK: MH(IANHOWHAS JKCIIAHCHUS paszgyia
Bcenennyio 1o ee coBpeMeHHbIX pasmepoB. JII0OOMBITHO, YTO
BITOM CYyTry60 yMO3PUTENbHOM MOJIENTH 32 HEBOOOPA3HMO KPaTKHiA
IUIAaHKOBCKHH MUT BpeMeHU — 4T0-TO okoso 107% cexyny — He-
4TO HUYTOXKHO Majioe TPaHC(HOPMUPOBATIOCH B HEOXBATHO 00b-
11oe, [IPEBPATUB 3JIeMEHTAPHYIO yacTuiyy B MeTaranaktuky. Bot
31ech KocMosioraM u Tpebyiorcs moctpoenus Ipuropus Skos-
neBuya llepenpMana, Beb HMEHHO TOIOJOTHS IPOCTPAHCTBA-
BPEMeHU BMeCT€ C [MOTEHUUANbHONH 9HEPIMH HHQJISAIMOHHOIO
HOJIS ¥ OTIPEZIENSIET YHUCAEHHBIA MaciTab pacmupenus Beesen-
HOI1 Kak HEeKHit HaKTop «<KOHTHHYa bHOM aKcraHcun» B 100, 105
uiu gaxe B 10'% paz. C m060ii Touky 3peHHUs 3TO OTPSICAIOIILHE
4ucna, Belb AaXke caMblii MUHUMAaIbLHBIN aKTOp paclIipeHus
B 10% pa3 osnayaer, 4To KpymHas MOJEKYJTa B ILIAHKOBCKOE
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MTHOBEHYME OKa BAPYT NPEBPATUNACh B TUTAHTCKYIO TAJNaKTHKY
Bpoze Haniero Mieyroro IIyTH, u1 Bce 5TO 32 BpeMeHHOH HHTED-
BaJ, KOTOPBIi MeHbIlle, Y4eM MHJIMHApAHAS MUJLIAAPAHON MUJ-
JIMAPAHON IOJM OT MUTAHMS TIJ1a3a. /IJ1s cpaBHEHHUS: Aa’Ke 3TOT
MHUHUMAbHEIHA (GaKTOp pacuIupeHus: B MUIHAP/bl MATTUAPAOB
pa3 Gonblle pacIINpeHnsi, KOTOPOe MOTJIO Obl BO3HUKHYTb, CO-
OTBETCTBYsI CTaHAapTHOM Teopuu Bonsmore BapeiBa 32 TOT ke
caMblit BpeMeHHOH MHTepBaJ, ¥ 3TO IPEBBIMIAET MOMHBIH dakTop
pacIHpeHus1, KOTOPBII BO3HMK B 1iesioM 32 14 MunaMapaos aet!

CnoHTaHHBle QIYKTYallMH CKAISIPHOTO II0JIs, 3allyCKaioliue
UHQIALIMOHHBIN IIpoilecc, MOTYT CJIy4aTbCsl B HEOAHHAKOBBIX
dopMmax. ITO 03HAYAET, YTO «XOJOAHBIE» IOCTUHQISAIHOHHbIE
BCesleHHbIe OTHIOAb He KONHUPYIOT ApyT Apyra. Peub muer maxe
HEe 0 TOM TPHBHAJIBHOM DPa3JIM4YUHU, YTO OHM MOTYT Pa3BUBATHCS
U3 pa3sHBIX HAYAJIBHBIX YCJIOBHUH M IOTOMY 3BOMIOIMOHMPOBATD
no-pa3HoMy. BriosiHe f0MycTHMO, YTO B HUX YCTaHABJIUBAIOTCS
pasiuyHble (DU3NYECKHE 3aKOHBI (MM, KaKk YAaCTHBIM Ciyyaif,

_OJIHY M T€ e 3aKOHBI, HO C Pa3THYHBIMU 3HAYeHUAMH QyHIaMeH-

TIBHBIX KOHCTAHT — CKOPOCTH CBETa UJIM HOCTOSHHOM TOHKOM
CTpYKTYpHl). Teopus cTpyH, 0 KOTOpOH HEOAHOKPATHO YIIOMH-
HAJIOCh, TI03BOJISIET CYUMTATh, UTO HTU BCEJIEHHbIE HEOOS3ATEHHO
00J1a/1a10T JIUIIb TPEMS POCTPAHCTBEHHBIME OCSIMH, YHCJIO U3-
MepeHH MOXeT OBbITh U APYTHM.

CrioHTaHHBIE KBAaHTOBBIE (DJIYKTYallMH MEPBUYHOIO CKAISAP-
HOTO TOJISI MPHUBOAST K BO3HMKHOBEHHMIO oOJsacTell KOCMOJIO-
THYeCcKOro Macmraba, KOTOpBle B COBOKYMHOCTH H COCTABJSIOT
Myapruscenennyo. Daykryauus poxaaer AaHHBIH DeTHOH
Y BBICTYTIaeT B KayecTBe ero 3aTpaBoyHoro bospmoro B3peisa.

CymecTBoBaHHe MH(IAIHOHHOR My IBTHRCETEHHOH MOXKHO
HOJKPENUTh U apryMeHTaMM, BBIXOASIIIMMU 32 PaMKH (PU3UKU
U KOCMOJIOTHU. BeposiTHO, caMblil U3BECTHBIN CETOJHS CTOPOH-
HHUK TaKoro moaxoaa — Maptun Puc, npodeccop KOCMOJIOTHH
# actpopusuku Kembpumxckoro yuupepcutera. JIorHka ero
paccyXJeHuil mpuMepHO TakoBa. [Ipupo/a ciaydaitHbIM 06pa3om
POX/IaeT MHOXXeCTBO NapajljieIbHbIX MEPOB, KOTODPBIE CJIYKaT AJIS
Hee CBOe0OPa3HbIM MOJIEM J1JIs1 IKCIIEPHMEHTOB 110 CO3JaHHIO JKU3-
Hu. BosHUKIIa XKM3HD Ha HeOOJBINON IjIaHeTe, oOpaaiomeics
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Yactb 3

BOKPYTI' PSIZIOBOIA 3Be3/ibl OXHON U3 PSAHOBBIX TalaKTUK WUMEHHO
HalIero MUpa [0 TOW MPOCTOM MPHYKHE, YTO ITOMY 61arONpHsIT-
CTBOBAJIO €T0 (pusmyeckoe ycTpoiicTBo. [Ilpyrue Mupbl MyabTH-
BCEJIEHHOI B CBOEeM abCOJIOTHOM GOJIBIMMHCTBE 15l JKU3HY TIPH-
CTI0COBIIEHBI ILIOXO0 ¥ TOTOMY MEPTBBI, €CJIM HE Iy CThL

MapTun Puc 1715 1pocTOTBI IPEATIONATAET, YTO B PA3THYHBIX
MHPax JeNCTBYIOT OJHH U Te ke hU3HUYeCKHe 3aKOHbI, HO 3HAYe-
HUST OCHOBHBIX KOHCTAHT B HUX HE OAMHAKOBBL. OH XapaKTepU3y-
€T COCTOSTHHE KX I0# OTAe/IbHOM BeeseHHOM HaGopoM U3 11ecTH
napaMeTpoB. OKa3bIBaeTCs, YTO B Hatiei BeemenHo# UX BeTHYH-
HbI YKJIA/IBIBAIOTCA B UPE3BBIYAaWHO Y3KHe IPAaHHUIlbI, CO3Aaionue
KOPHZAOD, KOTOPHIi BefleT K BO3HUKHOBEHUIO XXKU3HEHHBIX (hOPM.

[lepBhiit mapaMeTp — 3TO WHTEHCUBHOCTb SIIEPHBIX CHJI
B MOCTUH(MJIAMOHHYIO 3TI0Xy. DyAb OHa 4yTh-4yTh IOMEHBIIIE,
KOMIIO3UTHBIE SiIpa TIPOCTO He MOTJIH OBl BOBHUKHYTb; Oyab TO-
Gosblile — Ha CTaUH MEPBHYHOTO HYKJIEOCHHTE3a NIPAKTHYECKH
BeCh HATHMYHBINA BOZOPO omies Obl Ha 06pasoBaHue reus.

Bropoii napamerp — rpasurtanus. Eciu 651 ona Gblia ciabee,
HepBUYHBIE Ta30IblIEBbIE TYMAHHOCTH He MOIJIM Obl KOHJIEH-
CHpPOBAaThCSI B ILJIOTHBIE CKOILJIEHUS BEleCTBa, Jalolive Hadyajio
3Be3ZlaM; B IPOTHBHOM CJIy4ae 3B€3/bl CrOpajiu Obl TaK OBICTPO,
YTO XKH3Hb He ycresa Obl BOSHUKHYTh.

Tperuli napaMeTp — OTHOIIEHUWE CPEHEN TIJIOTHOCTU Be-
niecTBa U 3HEPTHH K TOMY 3HAUY€HHUIO, KOTOPOe pPas3/esseT OT-
KpBITBle U 3aKpBIThle KOCMOJIOTHYeck#ie Moaend. s Hauiei
BcesieHHOI 3TO 3HaYeHHE ¢ O4eHb BHICOKOH CTeNeHbIO TOUHOCTH
PaBHO €JMHHIIE, IIPHYEM TaKHMM OHO OBLIO yXe uyepes CeKyH-
oy mocye boabmoro B3apeiBa (kcTatH, HHAIALMOHHAS TEOPHS
3TO OY€Hb JOTHYHO 00bsacHSET). OKaXHCh OHO TOTAA MEHbIIE
HA HUYTOXHBIE 0JIM TPOIeHTa, BeeleHHAs! CIUIIKOM GBICTPO
paszyJiach OBl ¥ OXJIaMJIaCh; OKAXHCh YyTh Oonbine — Beesen-
Has JaBHBIM-JABHO IlepecTaja Obl PacHIMPSATHCS W MCIBITAIA
IrPaBUTAlMOHHBIN KOJIJIATC.

UYeTBepThlii mapaMeTp — KOCMOJIOTHYECKass TOCTOSTHHAS,
Mepa 3Hepru# ¢usmnyeckoro Bakyyma. Ilo HewsBecTHBHIM TOKa
IIPUYNHAM CeMb MIJLTMAPIOB JieT Ha3aJl OHA C/IBHHYJIACh OT HYJIS
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fnaea 1. Mup, poXaeHHbIA U3 HUYEro

K IOJIOXKHTEJPHOMY 3HAa4YeHWIO, u3-3a yero BcesenHas Hayasa
PaCIIUPATHCS € BO3pacTaolleil CKOPOCTHIO.

[1siThiik TapaMeTp — 3TO CPeAHsIst OTHOCHTEIbHAS aMILIUTY /A
daykTyauuit peIMKTOBOTO MUKPOBOJIHOBOTO U3IY4Y€HHUS, PaBHAs
Bcero jmtib 107°. Byas oHa HeMHOTO 6sMKe K HyJ 10, BeereHHas
TakK 6Bl ¥ ocTaach 6e3KM3HeHHOM U GechopMeHHOI CMeChIO Tasa
Y [IBLITH, Pa3Ma3aHHOM IT0 KOCMIYECKOMY IIPOCTpaHcTBy. Obpart-
HBIM CIy4ai, ¢ Halleil TOUKH 3peHUsI, HUUeM He JIy4ile: MaTepUst
OBICTPO OBI «CKJIEUIACh> B KOMIIAKTHHIE X MACCUBHbIE TAJTAKTHKY,
KOTOPbI€ JaBHBIM-J]aBHO CKOJLIAICMPOBAJIY OBl B UEPHBIE JBIPHL.

«Obbrunblil KYcox mxanu ecmv KoHeunvlil npooyxm pabomuwl
mKaua, Komopbsiil AKKYpamHo COeOUHUN eMecme 0OmoervHble HUMU,
ABNAIOUUECA UCXOOHBIM MAMEPUALOM MEKCMULLHbIX U30eUH.
IToamomy MoxcHO cnpocums, He cyuecmsyem iy UCXo0H020 Ma-
mepuana 01 MKAHU NPOCMPAHCMEA-BPEMERY, MO eCMb MAKOoU
KOHpUZYpAUUY CMPYH KOCMUYECKOU CMPYKMYPbl, 8 KOMOPOU OHU
ewe He CPOCAUCL 8 OPZAHUI0BAHKYIO (POPMY, Y3HABAEMYIO HAMU
8 06paze npocmpancmea-epemenu. 3amemum, ¥mo He 8NOLHe KOp-
PeKmHo npedcmasismo 3mo cocmosue xax 6ecnopsaiounyio mac-
CY OMOenbHbIX KOMCOOUUXCS CMPYH, KOMOPbie 3ameM 00N CHbL
ClUMbCSL 6Mecme 8 Ynopsdouennoe Uenoe, NOCKoIbKY Haule 00biy-
HOe 8OCHpusmue 3aparee UCNOLb3Yem NOHSIMUSL NPOCMPAHCMEa
U 8peMeHU — NPOCMPAHCMEa KOIeOMOUUXCS CIMPYH U MeKyuezo
spemenu, 61a200aps KOMOPbIM Mol MOKNCEM HAOII00AMb USMEHEHUE
KOHpUzYpauuy om 00H0Z0 MOMeHMA K nociedyrouemy. B ucxoo-
HOM COCMOSHUU, K020a CO30aiouue CMpYyKmypy npocmparcmea-
BPEMEHU CMPYHbL ewe He BKIIOUUNUCH 8 YNOPSOOYeHHbIl, KO-
2epenmuolll  “manel” Konebamuli, nNpocmpancmea U epemeHu
e cyuwecmeyem. Cam HAUL A3bIK CIUWUKOM 2pYO, umobbL 2080pUmMD
0 MAKUX BEUAX: 8 HEM HEM CTI0B, C NOMOULLIO KOMOPbIX MONCHO ONU-
cams mo, ¥mo nPoucxoouno 0o smozo “manua”. MoxcHo é xaxom-
mo CMbiCe NPedcmasnsims cebe UCXOOHbIE HeC8A3ANNbIE CIPYHDYL
“ockoaxamu” npocmpancmea-epemen, Komopoie nopoosm 3ua-
KOMOe NpoCmpancmeo-epems Juub nocie mozo, Kax KAouamcs
8 Pe30HaNCHbIE KONeOaHUs ONPeOeienH0z0 8UOA».

Bpaiian I'pun. Onerantuas Becenennas. CynepcTpyHsl,
CKDBITBIE PAa3MEPHOCTH U IIOMCKY OKOHYATeIbHON TEOPUU
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[Mocnennuit napameTp — pa3MepHocTh npocrpanctsa. C ox-
HOM CTOPOHBI, BPSAA JIX HAJI0 IOKA3bIBaTh, YTO HH JABYMEPHOE, HU
TeM Gosiee OIHOMEPHOE TIPOCTPAHCTBO He MOXKET BMENIaTh OHO-
MouekyJbl. C Apyroif CTOPOHbL, B Y€THIPEXMEPHOM IIPOCTPAHCTBE
M IpOCTPaHCTBaX 60Jiee BBICOKHX PasMepHOCTel ObLiu Obl He-
BO3MOXHBI CTaOHJIbHBIE IJIAHETHBIE OPOUTDI, TAK YTO /IS JKU3HH
ONATH-TAKU HE HAULTOCH ObI MECTA.

Koneuno, Bce 3TH COO6pakeHUss OCHOBaHbI Ha MPEANOJI0-
KEHHH, UTO KU3Hb BO3HUKAET JUIIb B IPUBBIYHBIX HaM (op-
Max, HO BeIb APYTUX Mbi He 3HaeM. PazyMeeTcs, MOXHO ObLIO
661 Bcomuuth U «O6aako» Xomna u «Consipucs Jiema, na
¥ BOOGIIE HOPACCYKAATH O PA3yMHOM IJIa3Me WM JIaKe HEKUX
MBICSA X 6HOMOJSIX, HO PYC UCTIOMb3yeT UHbIE APTyMEHTBHI:
«Hem nuuezo yousumenvnozo 8 mom, umobvi 8 60ILUWOM Ma-
2asune 20mogoz0 niamvs nodobpamv xocmiom cebe no pasme-
PY. AHANOZUMHO 8 BeIUKOM MHONCECTEE BCENEHNbIX, 8 KANCOOG
13 KOMOPYLX Pearu3yemca KaxKol-mo onpedenrennoili Habop Koc-
MONOZUYECKUX NAPAMEMPOE, BNOJIHE MONCEM HAUMUCH XOMb 00HA,
20e cywecmsyom npeonocviAKU ONSL G03HUKHOBEHUS HCUIHU.
B maxoii Bcenennoii mvt u naxodumcsa. Hnaue 2060pa, naw mup
maxoe, xaxog ecmo, on 6uoduien (mepmun npudyman Pucom
0ast Bcenennotl, donycxawuet naiuvue musotu mamepuu. —
IIpuM. aBTOpA) HE NOMOMY, UMO €20 Max CNPOEKMUPOBAL He-
8e00MbLTL KOHCMPYKMOP ULU MEOPey, a NPOCmo 8 CULY 3aKOHA
bonvuuux yucen.

IMa KoHuenyus mem 1 OMAUYALTICSL OM YUCTOU CNEKYASUUL,
umo ee Yyoacmes NPoeepums aAcmpoHOMUMECKUMU HAOIO0EHUAMU
UNU PUIUYECKUMU FKCNEPUMEHMAMU 8 He CAUWKOM OMOANEHHOM
byoywem, 603moxcHO, lem uepe3 deaduamy, ne 6onee. Ho npaxmu~*
UECKUX NYymeil K SMOMY NOKA He BUOHO...»

Tetiepb, BOOPYXHUBUIKNCh 3HAHUAMH 110 KBAaHTOBOH HH-
dasuuy, Mbl MOXeM 3aaTh cebe IIaBHbIi BOIPOC, paJu Ko-
TOpOro, co6CTBEHHO, ¥ OblJia HAllMCaHa JaHHas IJaBa: Kak
CBSI3aH TAMHCTBEHHBIH ¥ MAJOIOHATHBLIN mpounecc MHDAS-
HHOHHOrO paclIMpeHus ¢ BeiBofaMu TeopeMnl [lyankape —
Ilepensmana?
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Puc. 17. Koxtunyasusnbie npeicrasiens Hyaukape
HEeBKJHAOBA NPOCTPAHCTBA-BPEMEH H

-

Puc. 18. Tonoaoruueckoe muoroobpasue [yarkape



Puc. 29. Dnextponnas mopens npeobpasosanns [lyankape — IlepensMana

Puc. 39. OnvH U3 BAPHAHTOB BU3YaNN3aLHH TOMOJOTHUECKHX [1PEODPa3oBaHH
[Tepenbmata npu pereHuy 3agayuv [lyankape



Puc. 41. HoBopoxaeHnHas Beenennas

Puc. 43. TlepBuyHbIe TONOAOrHYECKHE (DAYKTYALHH METPUKH
NPOCTPAaHCTBA-BPEMCHH




av n . -

Puc. 44. upasuuonHas 9KCNAHCHS B IPEACTABIEHUI MHOTOOOpa3us
[Iyankape — [Tepenbmana ¥

~

Puc. 46. IlpocTpalcTBO BIOKEHHDBIX H3MEPEHN I MHOT000OpasuA
[Tyankape — Ilepensmana



Puc. 47. CBepHYTOE 1IPOCTPAHCTBO roMOTOMMK fepensmana

Puc. 48. Mup cynepHoBoi QHIHKH NIPOCTPAHCTBA-BPEMEHH B TEOpEeME
lNyankape — Ilepenbmana



Puc. 52. 3BONOUHS CYyNEPCTPYHHBIX OpaH

Puc. 53. Mup, 3anyTaHHpIH B CYNEpCTPYHBI



Puc. 54. Muoromupse GpruaAMOHOB

Puc. 55. B rny6une Muposnanus: nepenneresne memopa,
$pHIMOHOB H MAKCHMOHOB




Puc. 56. TlpoexTHBHbIH 00pa3 KBa3H3aMKHYTOTO MHpa KBAHTOBOTO BaKyyma
¢ MHOrocBs3HOH Toronorue# [lyankape — [lepensmana

Puc. 62. Tononorus [lyankape — IlepenbmaHa a1 XpOHOKBAHTOBOIO KOHTHHYYMa
TemnopasibHoro MynsTHBepca



masa 1. Mup, poxpaeHHbIN U3 HUYero

Hacep u I'pybep B cBoeil cTaThe NPUBOAST ONUCAHUE PEIIEHHS
[lepenbMaHa, c/ieJ1aHHOE rapBap/ICKUM MaTeMaTHKOM bappu Mazy-
POM Ha OCHOBE <«aBTODEMOHTHOI» aHanoruu: «IIpedcmasvme, umo
Y 8auLell MAUUUHbL NOZHYMO KPbLIO U 8bl 360HUME 8 ABMOMACMEPCKYIO,
YmobbL y3Hamb, KaxK 8aM €20 8biINpsSMumb. Asmomexanuxy 6yoem ouens
mpyono obeschume 8am amo no menegony. Bam npudemcs, npuexamy
8 MACMepcKyro, Umobbl MEXAHUK CMOZ UCCIeO08aMb NOGPEXNCOeHUe.
Tonvko nocre 3mozo OH CMOJNCEM CKA3AMb, 8 KAKOM Mecme N0 KPbLly
HydHcHO nocmyuams. [amunvmon eeen nowsimue, a Ilepenoman 3asep-
WU ONuUCaHUe NPoUedypPbL, KOMOPAs Pabomaem He3ABUCUMO OM 8U0a
nosgpexcoenus. ITomox Puwuu, 6yoyuu npumenen x 1060my mpexmep-
HOMY NPOCMPAHCMEY, CZIA0UM 6Ce WEPOX0BAMOCMIL U BbINPSMUM 6CE
8bLO0UHbL. ABMOMEXAHUKY Oaice He nompebyemcst CMOmpemy HA 6alLy
Mawuny — docmamouto 6ydem npocmo npumenums ypasretue. Ile-
penvman doxaszar, umo “cuzapwvt”, ocobenno becnoxousuue Iamunomo-
HQ, HA CAMOM Oene He MOZYm 00pa30eamvCst N0 8030eticeuem nomo-
k06 Puwuu. IIpobrema “nepewsetixos” 0xasanocs peuaemoli C noOMoUubIO
CepULL CTONCHBIX XUPYPLUUECKUX MAHUNYAAUUL — GbIPE3AHUS CUHZY-
JSPHOCMEN U TAMAHUSL HEPOBHLLX Kpaes. B pesynvmame Mo nonyuunu
UHCTRDYMEHM, C NOMOULBIO KOTNOPOZO B0IMONCHO C2AANCUBAIMD HEPOBHO-
CIMU U 8 KPUMUYECKUX, CUYAUUSX KOHMPOIUPOBAITD PA3PHIBHL>.

[lanee crieayer KpaTKMi KOMMEHTAapHHM JaBHEro OIIO-
HeHTa [lepesrbMaHa, M3BECTHOrO aMEPUKAHCKOIO MaTeMaTHKa
U (pu3nKa-TeopeTHKa KUTAHCKOro mpoucxoxuaeHus Sy: «Muo-
2ue, xoms u He 6ce, sxcnepmul Yyoexcoenol, umo Iepervmany yoa-
20Cy “samymumsv” ce “cuzapvi” u 0b6y3dame y3xue “nepewetixu’”.
Ho onu eosce ne ysepenwt, umo Ilepenvmarn modxcem KoHmpoaupo-
8aMb HUCLO XUDYDIUNECKUX onepayuti, Heo6X00UMbIX ONLSL CZNANCU-
BaANUA CUHZYRAPHOCMEN. Ima nPobiemMa MoxNem oKa3amvcs Kpu-
MuuecKoli 015l 6Cez0 PeuleHus».

Bce 3T0 MOXeT uMeTh BakHOe 3HaueHHUe JiIsT 000CHOBaHHS
HMEHHO CaMOro pa3HOPEeYMBOro MOMEHTAa MHQIISIUOHHBIX TeO-
pHii — MrHOBeHHMs] MHQIISIIUOHHOHN JKCIIAHCHU OKDPYXKAIOWEro
HaC MPOCTPAHCTBa-BpeMeHH. Benb MMEHHO MOAOGHBIN 1mMOAX0A
T03BOJISIET OOBSICHUTh OpraHuveckoe eauucTBo KocMoca 6e3
CHHTYJIIDHBIX <IIPOKOJIOB» B MHYIO PEaJlbHOCTb U JIOKAJIBHBIX
00bEMOB ¢ MHBIMHU (PM3UUECKMMHU 3aKOHAMH,
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Fnasa 2
MHoromepHoe npocTpaHCcTBO-
BpemMs

«IToamomy cmandapmnas modeivb nPuUooOUm K nepeuUHo 0co-
bennocmu — Bonvwomy B3puisy. Imom 6vigod v nasean Jlnco-
HoM Yunepom “Beruuatiuum xpusucom gusuxu”. B camom Oene,
8 ueM M0z 6bL 6bimb cMbic maxoti ocobenocmu? Ecau npociedums
3a ucmopueii Bcenennoii 6 o6pammom nanpasienuu, mo npuoem iu
MbL K mouKe, 3a KOmMOpoU npexpauaemcs Oeticmaue 3aKkoHos8 pu-
3uxu? Jleticmeumenvro au Mol UMeeM 0el0 C NePBULHON 0COBEHHO-
cmv10 Ul KHce poxcoernue Beenennoti caedyem paccmampueamo Kax
pesyivmam HeKomopoll Heycmotuuusocmu, C8A3AHHOU C A8NeHUS -
Mu muna (pa3o8020 nepexoda?s

Wsan [Ipuroxun. [lepsruunsie HeoOpaTHMBIE TIPOLECCHI

-

Puc. 45. TeoMeTpu3aliysi €AMHOIO MOJIs B IPAHUNAX KOHTHHYAIbHBIX
npeAcTaBeHHi Teopemsl Ilyankape — Ilepenbmana

<Hnpnsyus u npobaema mNIOCKOCMHOCMU... npobrema, adpe-
cyeman unGrAUUOHHOLU KOCMON0ZUL, UMeem 0el0 ¢ popmoli npo-
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fnasa 2. MHOroMepHOe NPOCTPAHCTBO-BpEMA

cmpancmea... O6pauance K OBYMEPHOU BUIYANUIAUUY, UMEIOMCA
B03MONCHOCTU NOTONCUMENLHOU KpususnsL (hopma, nodobnas no-
BEPXHOCTIU WapPA), OMPUYAMeNLHOU KPUBUSHbL (Cedn08as dhopma)
u Hyneeotl Kpusustst (popma, nodobras beckoneunol naockoil no-
BEPXHOCTIU CTMONA UMY IKPAHY BUOCOUZDYL KOHEUHBIX DASMEDOS).
C pannux oneti OTO @usuxu ocosnasan, umo noIHAS MAMEPUs,
u anepzus 8 Karoom oGbeme nPOCMPAncmea — NIOMHOCHIL Ma-
mepuu/smepzuu — onpedensiem Kpususny npocmparcmea. Ecau
NIOMHOCII® MAMEPUY/IHEP2UU BbICOKA, NPOCTMPAHCMEBO C8epHem-
¢ 8 hopmy chepol; 3mo anavum, umo 6ydem noIoNUMENLHASR KPU-
susna. Ecau niommocms Mamepuu /3mepeuu Hu3ka, npocmpancmeo
6ydem pacwupamocs 8oaHe, kax cedno; 3mo anawum, 6yoem ompu-
uamenvHas Kpususna. Hau... ons ouens CneyuansHozo Kouuecmsa
NAOMHOCIIU MAMEPUL/SHEP2UL — KPUMUYECKOL NIOMHOCIU,
pasHoti Macce 0koa0 namu amomos 800opoda (oxono 10~ zpam-
M08) 8 Kawoom Kybuleckom mempe, — npocmpancmeo 6ydem
NeNCAMb MOUHO MENCOY IMUMU J8YMS. SKCMpeMyMamu u 6ydem co-
6EPUIEHHO NOCKUM, 3MO 3HAUUM, YMO KPUBU3HLL He 6Ydems.

Bpaitan ['pun. Tkans kocmoca: ITpoctpancTBo,
BpeMs H CTPYKTyPa PeaibHOCTH

EcTpb B mo6oit Hayke npoGJieMbl, TONOOHBIE B YEM-TO 3a4aue
ITyankape, KOTOpbIE€ 3aCTaBJSIOT IOKOJIEHUS YYEHBIX UCKATh pe-
IIeHHs], KaK KOT/ja-TO PBIIJapy UCKAIM MUCTHUYECKYIO Yaly CBSITO-
ro I'paana. Taxum I'paasieM B ¢pusuke npuHATO cyuTaTh Teopuio
Bcero, umu Teopuio Benukoro O6venuHenus. DWHIMTENHH 1HO-
CBATHI ee pa3pab0TKe MOJOBUHY XW3HHU, a ¥ ITOCTIE MHOXECTBO
(u3MKOB Pa3HOro paHra IBITAIUCH OCTUYD 371eCh yCIexa... ¥ BH,
TIOKa erle KOHTYPH 6ymymero Bemmkxoro O6beHHEHNs BHITIsI-
JISIT BeCbMa PaCILIBIBYATO ZlaKe B U/1€0IOTHYIECKOM IIaHe. Mexzay
TeM CYILECTBYeT MHEHUE, UTO IYTH PEIIEHUs 3TOH TPaHAHO3HOM
Hay4HO# 1po6yieMsl ClieJlyeT HCKaTh HMEHHO B 00JIaCTH TONOJIO-
THH OKpY’Kaloliero Hac IpocTpaHcTBa-BpeMeHu. M3 pacueros
(PU3NKOB-TEOPETUKOB CJIENYET, YTO €CTIM TPEXMEPHOE MPOCTPaH-
CTBO 3aMEHUTD YeThIPEXMEPHBIM, BBE/ISI HOBOE IIPOCTPAHCTBEHHOE
u3MepeHHe, TO 'PaBUTAIMIO U 3JIEKTPOMArHETH3M MOXKHO mpefl-
CTaBUTb B BHUJe eHHOIO IO, KOTOPOe TOXKE MOAYHHSCTCS TEO-
puH OUHIITEHHA, HO TOJIBKO yXXKe B IISAITUMEPHOM IIPOCTPaHCTBe-
BpeMeHH. [Ipy 5TOM OKa3bIBaeTCsl, YTO TEKTPOMArHETH3M — 3TO
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rPaBUTALUs B JOIOJHUTEBHOM MPOCTPAHCTBEHHOM U3MEpDEHUH.
B T0 e BpeMsi IMEHHO TpexMepHasi c(hepa B YeTHIPEXMEPHOM KOH-
THHYyMe, 110 TeopeMe [lyankape — Ilepenbmana, conepskuT mpo-
00pa3 yCTONYMBBIX PEllleHHii B 9BOTIONUY Halero MuposiaHusL.
Wrak, ecii HEMHOIO OTBJIEYBCS OT MAPABOKCATHHOCTH MHGIS-
[MOHHBIX CIIEHAPUEB POXIeHIsT MUPO3/1aHNsl, TO OKAKETCSI, YTO HaM
HYy’KHa KaKasi-TO OY€Hb ITIyOOKast TeOpeTUYEeCKast uyiest, KOTopast Obl
cBsi3biBaia abcTpakiyy TeopeMsbt [lyankape — IlepesbMana v 3Bo-
JIIOLMIO peasIbHOM TKaHY ITPOCTPAHCTBA-BpeMeHH Hanikil BeesleHHOI.
Bot TyT camoe BpeMst BCIIOMHUTE O CTPaHHOM Pe3yJIbTaTe, KOTOPbIiA
B Hayaste 20-X ToZ[0B IIPOILITONO BeKa o/Ty4r1 paboTasii B Kewurc-
GeprcxkoM yHuBepcuTeTe 1osibekuit husux Teogop Kamyna.

Kak u nma apyrux yuenblx, Ha Karyiry orpomMHoe BiieuaTsieHme
IIPOU3BEJT BHIBOJ, JUHIITEHHA O TOM, YTO TSTOTEHWE, SIBIISIICH (DU~
3MYECKOM CUJIOM, TEM He MeHee, UMeeT YHCTO FeOMETPUIECKYIO IIPHU-
POLY, SIBJISISICH UCKPUBJIEHHOCTBIO YETHIPEXMEPHOTO IIPOCTPAHCTBA-
BpeMeHu. Kpome rpasutamuu, B TO BpeMst ObLIM M3BECTHBI TOJIBKO
HJIEKTPOMArHUTHBIE CIIbI, ¥ Kastylia mpe/ImosioxKus, YTo OHU TOKE
MMEIOT KAKOe-TO reOMeTPHYECKOE TIPOUCXOXK/IEHHE,

Peay/ibTaT yAMBUTENbHBIN H... HEMOHATHbIA! OauHHu3 Tex,
0 KOTODBIX I'OBOPSAT: JIUGO IPOCTO COBIA/IEHNE, MATEMATHYECKHI
doxkyc, 1160 0TOIECK Yero-TO 0UeHb JATEKOT0, YTO eIlle TOJIbKO
MPEeACTONT OTKPBITh W MOHATb. JUHIITEHH, KoToporo Kamyna
ITPOCUJI PEKOMEHOBATh €r0 CTAThIO B (PU3NYECKUY XKyPHAJ, ABa
rojia KoJiebacs, Ipex/ie 4eM YAOBIETBOPUI TPOCHOY.

TyT-TO 1 MpUroaKnIach TEOPUS €JUHOTO CYNEPIOJS, BCE KOM-
MTOHEHTHl KOTOPOTO — pPOAHble cecTpbl. OCHOBRIBAsICh Ha H€E
Kasy1pl, Bcex HX MOXKHO CYUTATh IPaBUTanMell B MHOTOMEPHOM
TIPOCTPAHCTBE-BPEMEHH.

B ¢usuke takoe GpiBa€T 4acTO: pa3BUBAIOTCS, KA3agroCh Obl,
HE MMelolllne HUYero o0Iero Hanpas/ieHNsl, HCTIBITHIBAIOT TPY/-
HOCTH M 3aXOZST B TYNHK. BHE3amHO KTO-TO COOGPA3sHT, YTO 3TO
pa3Hbie CTOPOHBI OAHOTO M TOTO e, NPHYeM KaKIas UMeeT Kak
pa3 To, yero HezpoctaeT japyroit. Ho mouemy Torma Mel HHKak
HE OLIyIiaeM JONOJHHTEIbHbIE H3MepeHUs1? He BXOAUM Jii Mbl
B IIPOTUBOpEYHE C peabHBIMU haKTamu?
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Cpemt  GOMBUIOTO 4YWC/iA HAYYHO-(DaHTACTHYECKHX POMAHOB
¥ PacCKa30B, HAIMCAHHKIX 3HAMEHNTBIM aHTIMUCKUM TiicaTesieM [ep-
GepToM Y3711c0M, €CTh OfiMH, TTIE PeYb MIET O HeoOBIYHOM BeesieHHOiH,
YeTHIPEXMEPHOE MIPOCTPAHCTBO KOTOPOH COCTOMT M3 GECYMC/IEHHOrO
KOJIMYECTBA HE3aBUCHMBIX TPEXMEDPHBIX MUPOB, MIOIOOHBIX HAILEMY.
OmHAKO ecTh 00JIaCTD, T/IE OHH TIEPECEKAIOTCS, i TaM MOMKHO TIOTIACTh
BJ1I000# 13 HUX. Ya/11coBckas BeeneHHast I0X03a Ha PaCKPBITYIO KHH-
Ty, I/Ie Beep HE3aBUCHMBIX CTPAHMII-MHPOB MMeeT OOIIHit KOPEIIIOK.

MoxHo npumymaTh BeeleHHYI0 M3 IOJIHOCTBIO HEe3aBUCHMBIX
TapaJUIE/IbHBIX MAPOB, KAXK/Ibli 13 KOTOPHIX, IIOZOOHO IJIAKOM Iiest-
KOBOJA JIeHTe, TIOBTOPSET BCe H3rHObI coceqnero, MHorue micaresm-
(haHTaCTBI JABHO YK€ IIPOAYKTHBHO IKCILTYaTHPYIOT ONOOHbIE HIEH.

Hyyero mogo6HPIo B HallleM MUPe He Habmio1aeTcst (XOTsI BpeMst
OT BPEMEHH MOYKHO BCTPETUTH ra3eTHBIE YTKU C MIUQHUYECKOH epyH-
H0# 0 AKOOBI HAOTIOAABINHUXCA KEM-TO H T/Ie-TO CJIy4asiX MTHOBEH-
HOH TesTeniaTHH WK TestekrHe3a! ). CaMble TIaTesIbHbIE, ¢ OTPOMHOM
TOYHOCTBIO BBITIOJTHEHHBIE OIBITH C 37T€MEHTAPHBIMU YacTUIAMU
(2 B 3TOM CJTy4ae MOXHO TIOJTy YU Th HAUGOIBIIYIO TOYHOCTD ) HE OOHA-
DPYXWJTM HUKAKHAX, IXKE CAMbIX MAJIbIX HAPYIIEHHA IPUYMHHOCTH.

Puc. 46. TIpocTpaHCTBO BIOKEHHEIX H3MepeHui MHOTO00pasus [lyaukape —
IlepenpMana (CM. BRIEHKY)

B cBoeit craHmapTHOI ¥, HalO CKa3aTh, TIOKA elle obIenpu-

3HAHHOH MozZenu BcesleHHas uMeeT TPU MPOTSKEHHBIX MPOCTPaH-
CTBEHHBIX M3MepeHMs U OgHO BpeMeHHoe. OHako cama 1o cebe
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TONOJIOTUA Haero Mupa 10B0/IbHO HEOMHOPO/IHA, OHA PE3KO MCKa-
’KaeTcst BO/IM3H MACCHBHBIX TeJ U JaKe 3aKPYYHBAETCS B BOPOHKH
y TOPJIOBHUH TPaBMTALMOHHBIX KosutancapoB. IIpu atoM ocHoBHas
nzies], Kacalomasicsi CKPBITHIX JOMOIHUTEIBHBIX U3MEPEHUH, OCTa-
€TCs HEU3MEHHOM: €CJIU JOIMOJHUTE/IbHBIE, CBEDHYTBIE IMKJINYeE-
cKue u3Mepenusi Hauleli BceneHHOM MOmOOHBI MEAHBIM TIOSICKAM
Ha BCEJIEHCKOH TPYOe M K TOMY JKe SIBJISIOTCS YPE3BBIYANHO MA/IBIMH,
MX TOpa3zio TpyAHee OOHAPYKUTD, YeM sBHO HabJriomaeMble npoT-
’keHHbie HamepeHys. Ha caMoM zerte, eciu pasMep aTHX U3MepeHUi
JIOCTATOYHO MaJl, MX HEBO3MOXKHO OGHAPYXUTb JaKE C TIOMOIIBIO
CaMbIX MOIHHbIX MHCTPYMEHTOB. UTO OueHb BaKHO, LIUKIMYECKOe
H3MepEHHE TIPe/ICTABIIIET COO0M He MPOCTO KaKOe-TO B3AyTHE BHY-
TPU NPUBLIYHBIX TPOTSKEHHBIX u3Mepenuii. Hanpotus, ruxnuye-
CKOEe M3MepEHHE SBJIIeTCS HOBbIM U3MepeHHEM, OHO CyIIeCTBYeT
B KK/IOH TOYKe IIPOCTPAHCTBA OOBIYHBIX M3MEPEHUH, HAPSILY C U3-
MepeHNsIMH BBepX-BHU3, BJIEBO-BIIPABO M BIlepeA-Ha3af, KOTOPHIE
TaKKe CYIIECTBYIOT B KK/IO0H TO4Ke, ITO HE3aBICHMOE HallpaBJie-
HHE, B KOTOPOM MOXKHO ObLIO ObI pa3BUBATh TOMOJIOTHYECKHUE NTpe0b-
pasopanus [TepesibMaHa, HAYMHAS OT METPHUECKOM CETKM OOBIYHBIX
IIPOCTPAHCTBEHHBIX U3MePEeHUN U 3aKaHuMBasi KOMIIAKTH(PHIIHPO-
BaHHBIMH IIUKJIHYECKMMU H3MEPEHHSIMH.

Ectb eme oaHo cooOpakeHHe, KOTOpoe, Ka3anoch Obly.yOenu-
TEJIbHO TOBOPUT O TOM, YTO B HAllleM MHpe HeT HHU 4eTBEPTOro,
HH 60Jiee BHICOKHX IIPOCTPAHCTBEHHBIX M3MePEHUH. AHIIHACKHIA
acTpousHK ApTyp AAUHITOH JOKA3JI, YTO B 3TOM CJIy4ae Boobiie
He 6bLIO GbI AaTOMHOTO BEUIECTBa, TAK KAK B MEPAaX C YHCJIOM H3Me-
peHuii, 60JIBIIAM TPEX, TEKTPUYECKUE 3aPsBl B3AUMOAEHCTBYIOT
CJIMIIKOM CHJIBHO. DJIEKTPOHBI TaM He MOTYT YAePXKaThCsl Ha opbu-
TaxX, U aTOMBI «B3PBIBAIOTCS BHYTPb» WJIH KO/LIANCUPYIOT. Moxker
ObITh, TAKWe CBOEOOPA3HBIE MUPHI [7Ie-TO H CYILECTBYIOT BHE Halleit
PeaTbHOCTH, HO B Hamleli BeesleHnoi aToMbI yCTONYUBEL ¥ TIOTOMY,
cAeian BbIBOJ DAIUHTTOH, HUKAKMX JOTOJTHUTEIbHBIX IIPOCTPaH-
CTBEHHBIX H3MepeHU B Hel mpocTo HeT. 1 TeM He MeHee 3T0 Bee ke
He 03HAYaeT, YTO B HAllleM MMpe HeT YeTBepToro uamMepenusi. OHo
MOET OTKPBIBAThCS JIUUIb ITyOOKO B MUKPOMHPE, KyZia MBI TIOKA
€llle He MOKEM 3AIVITHYTh C IOMOIIbIO HAIIKX IIPUOOPOB.

pr,uHOCTb C JIMIIHMMH NTPOCTPaHCTBEHHBIMU U3MEPEHUSAMU
ObL12 [VIABHO# IIPUYMHOM TTOZ03PUTENBHOIO OTHOIIEHHS (HU3H-
KoB Kk unee Kanyitpl. IlepByio cepbe3Hyio HOIBITKY CIIPaBUTHCS
¢ Heil mpexnpuHaa BeAckuil Teopetuk Ockap Kieiin. Ilo ero
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MHEHHIO, YeTBEPTOE MPOCTPAHCTBEHHOE H3MEPEHHE, IIOCTYJINPO-
BaHHOe Kayuei, cyilecTByeT peabHO U He OINyHiaeTCsd HaMH
JIUUIb TOTOMY, YTO MUP B 9TOM HampaBJieHUH HMeET MEKPOCKOIIH-
YeCKU MaJIBIH PafiuycC, TO €CTh MPeCTaBIIsieT cOO0M KPOIIEYHYIO
3aMKHYTYIO OKPYXHOCTb. ECii 651 MBI MOIJIM BUIaThCSI B 3TOM
HampaBJIeHHH, MbI ObI CPa3y JKe BEPHYJIMCh B HCXOAHYIO TOUKY.

CymecTBYyeT MHOrO MOZlesielt TPOCTPAHCTBEHHBIX KOHCTPYKIMH
C YeTbIpbMsi M GOJBUIMM YHCJIOM M3MEPEHHUH, B KOTOPbIE HAIll MUD
BXOJUT JIVIIIIb KaK YyacTh. MOXKHO /1axxe IpUyMaTh MHpBI, IZe Cylie-
CTBYeT Cpa3y HECKOJIbKO HAIpaBJIeHUH BPEMEHM, ¥ BOOOPA3HTH ellie
6oree sx30THYECKHE CTPYKTYPhL. Ho Bee 0HM MMeIOT 0611iee CBOUCTBO:
MEX/TY COOBITHAMH B Pa3/IMIHBIX [IPOCTPAHCTBEHHO-BPEMEHHBIX TOY-
Kax HaIllero TpeEXMEpPHOTo Mupa OYZIET CYIIECTBOBATH CBS3b Yepe3 He-
TOCTYIIHbIE HAIEMY BOCIIPUSITHIO YETBEPTOE, IISITOe U CJIeAyIOLne
u3MepeHust. B TakoM MHOTOMePHOM MUPe MOXXHO ITONACTh B IIPOILIOE
W Oymyliee U BEPHYTHCS OOPATHO, MTHOBEHHO IIEPEMECTHTHCS
U3 OfIHOro Mecta B Apyroe. O61afaii Hai MHP TAKMMU CBOHCTBAMH,
BOKDYT HAC MOCTOSTHHO TIPOMcXOauM 651 uyzieca. OnHU TpeaMeTsl
ucue3amu 6b1 6e3 criena, Apyrie HeOKUIAHHO TIOSB/ISUTHCH Obl 3 HUI-
yero. MoxHo 6buI0 651 OOMWIATHCS ¢ YMEPUIMMH IIPEIKAMHU H C €lle
He POAMBLIMMUCS TTOTOMKAaMH. XOTSI MBICJb O BBICIIMX IPOCTpaH-
CTBEHHbIX U3MEPEHVSIX SIBJIAETCS HETIOTBEPXKIEHHOH 9KCIIEPUMEHTOM
TUIIOTE30M, B I7Ia3ax (DU3NKOB OHA BHIIJISANT BEChMA YOeIUTeIbHOM,

@u3smKa BO MHOTOM CJIOKUJIACh KAaK 9KCIIePUMEHTa/IbHAs HayKa,
Y JIMIIDb [IPOULIBIN BeK Jajl HMITYJIbC PasBUTHUIO €€ TeOpeTHYeCKon
yactd. Co BpeMeHeM (PM3HUYeCKHe 9KCIEPUMEHThI CTAHOBATCS Bce
Gosiee CJIOXKHBIMU H IOPOTOCTOSIIIMMY, [I03TOMY (DU3MKaM Yaiie
TIPUXOAUTCS 30HAUPOBATD MPUPOLY € TOMONTbIO popMyIL. [l aTo-
IO BBIIBHTAIOTCS THIOTE3bI, KOTOPEle 0600WIAIOT yiKe MU3BECTHBIE
pusIyeckye 3aK0OHBI, 2 UX CIIEICTBHS aHATH3UPYIOTCS YUCTO Teope-
THYECKH C IIOMOINBIO CTI0KHBIX MaTEMATHUECKUX [TOCTPOECHHIA.

BHeniHe 3TO BBITJIIZAUT 4eM-TO Bpojie «(pU3NKO-MaTeMaTHye-
c-koil (pantacTuku». Kasajmoch Obl, MaTeMaTH4eCKHe TIpe3bl
pU3UKOB-TEOPETUKOBHAIIOMUHAIOT IIPOM3BeIeH s Alideka A3UMOBa
u Aprtypa Kiapka u ganeku ot peasbHOCTH. OIHAKO OTHIOAbL He
BCE CyMacuIe[uIve HIed TEOPETHKOB 00A3aTe/IbHO PEATH3YIOTCS
B cymectByiomeM mupe. Ho nmousts, moyeMy mpupo/a npeanoysia
MIOMTH APYTUM IIyTeM, TOXKE OU€Hb BAXKHO — 3TO MOXKET JaTh K04
K OTKPBITUIO HOBBIX (pyHaMEHTaIbHBIX 3aKOHOB.
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X0Ts1 MBI YACTO TOBOPHM O CMEJIOCTH HayYHO# MbIC/TH K Gecripe-
NeJIbHOM ToJieTe (paHTa3uU, HALIM HJIEeH, IaXe caMble haHTacTHde-
CKUe, TIO CYIIECTBY, He CIUIIKOM YX JajieKO BBIXOJST 3a Npeze-
JIH IPUBBIYHOTO HaM MHPA. JTO TIPOSIBJIAETCS U B TEOPETUYECKOH
(usKKe, HECMOTPS Ha BCIO HEOOBIYHOCTD €€ COBPEMEHHBIX IPE/-
crapyienuil. HanpuMmep, MHOrOMepHEIE MUPBI B KAKUX-TO OTHOIIE-
HUSX MBICJATCS KAK HEYTO BeChbMa IOXOoXKee Ha Hallly 4yeTbIpeXx-
MepHYI0 BeeJIeHHY 0, TOJIBKO ¢ H0JIBIIUM YHCIOM KOODAHHAT.

B cBoeii HepasHeli cTaThe amepukanckuit pusnk CruseH Baiin-
Oepr NPOHMYECKH 3aMETHJI, YTO TAKHE IIPEJICTABIEHHs CPOLHH yBe-
PEHHOCTH B TOM, 4TO TIPH JTIO60M KOHTaKTe C KOCMHYECKHM PA3yMOM
MBI BCTPETHM €CJIH HE 3€/IEHBIX YETOBEYKOB, TO YTO-HUOYIb TOXOXKEe
Ha JXyKa, OCBMUHOTa HJIM KaKoe-JTubo Apyroe 3eMHOeE CYIEeCTBO.

Mesxny TeM B FIyOuHe MHBIX M3MEPEHUIH Y JKMBBIX CYIIECTB BO-
o6uite TOKHBI OBITh HeKHe TIPUHIMINAIbHbIE OTINYHS, HAHPHMED
TPUHOKYJISIPHOe 3peHue. Tak, pacdeTsl aMepHKaHCKUX (hH3UKOB IT0-
Ka3aJIH, YTO €CJIY BBICOKOPA3BUTBIE CYyUIeCTBA XKUBYT B OYEHD CHJIb-
HO UCKPHBJIEHHOM IIPOCTPAHCTBE, TO MM Gbiio 6bi y06HO paccMa-
TPHUBATh OKPYZKAIOIMMI UX MUD HE ABYMs], 2 TPEMsI [JIa3aMHU.

o

Puc. 47. CpepHyToe npoctpaHcTBo roMotonuu llepensmana (M. BIIIEHKY)
«Hmax, Mol npuwan x 0060ALHD YOuBUMENbIHbIM 8b1800aM. XOMS

Mol HAGI0OaeM MOALKO MPU NPOMAHCCHHOIX NPOCMPAHCEEH -
HbLX uamepenus, paccyxoenus Kamyupt u Kaeuna noxasvisa-
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10, 4MO 3MO He UCKIUAEN CYULECTNB0BANUA DONOTHUMEIbHBLX,
CBEPHYMBIX UMEPeHUt, No Kpatineil mepe, eciu oHu docmamoy-
HO Manvt. Bcenennas 8nonme moxcem umemn 60aviue usMepenut,
uem docmynno nawemy enasy. Hackonrwko manvt 0onrxncnvt 6oimo
amu usmepenus? CospeMennas mexnuxa moxcem obnapyrcumo
06vexmul, pasmep KOMOPbIX COCMABAAEM 00HY MULIUAPOHYIO
om 00nol munnuaponoti doru mempa. Ecnu dononnumenvnoe
uaMepenue ceepnymo 00 pasmepa, KOmopvii MeHviue 3Mmozo
3nauenus, obnapyxcumo ezo Hedo3moxcno. B 1926 200y Kneiin
obvedunun nepeonauanrsnoe npeononroxenue Karyuvt ¢ nexo-
mopuimu Udesmu 6YpHO PaA36UBABILETICS KBAHMOBOU MEXAHUKU.
E20 pacuemvi noxasaau, ¥mo 0OnoaHumenvroe yuKIUUecKoe us-
Mepenue no pasmepam Conocmasumo ¢ NAAHKOBCKOU ONUHOL,
Umo 8vix00um O0anexo 3a pamKu COBPEMEHHbIX B0IMONCHOCMEN
akcnepumenmanvuozo usyuenus. C 3moeo spemenu Qusuxu
CManu Ha3Leamv unomesy 0 Cyuecmseosanuu JonoAHUMEN,-
HBIX KPOWEUHbIX NPOCMPAHCMBEHHbIX UIMEPeHUli meopueti
Kanyyvt — Kaeiina».

Bpaitan I'pun. Onerantias Beenennas. CynepcTpyHsl, CKPBITEIE
PasMEPHOCTH M HOMCKY OKOHYATEIbHOI TeOpuU

CuibHee BCETO IIPOCTPAHCTBO-BPeMS MCKDHBJIEHO BHYTPH
YEPHBIX JIbIP, BOIM3H CHHIYISIPHOCTH. JTO HCKPUBJIEHHE BO3-
JefiCTByeT He TOJbKO Ha MaTepHAJIbHBIE TN, HO Jia’ke Ha CBET:
BOKDYT YepHOii IbIPHI CyIlleCTBYeT HeKasl 30Ha, IONaB BHYTPb KO-
TOPOIi, HUUTO, a’Ke CBETOBOMU JIy4, He MOXKET BBLIETETh HADYXKY.
[ToBepXHOCTD, OTPAHHYKBAIOLIAS 3TY 30HY, HA3BIBAETCSI TOPU3OH-
TOM cOOBITH. [TpenosoxuM, 4To HeKre (haHTaCTHYECKHE CyTite-
CTBA PACCMATPHBAIOT OKPYIKAIOUIMI UX MUD C TIOMOIIBIO OOBIKHO-
BEHHOTO 3PEHHS, TO €CTh YJIaBIHBasl CBeTOBbIE Ay4yd. CMOTYT i
oHH 3¢(dEKTUBHO HCIOIH30BaTh OMHOKYJISIPHOE 3PEHUE B TAKOM
CUJIbHO UCKPUBJIEHHOM NIPOCTPAHCTBE-BPEMEHHU ?

ITo Teopun Kamyust — Kieitna, Ham Mup no TpeM Hampas-
JIEHUSIM siBJIseTcA pacinupsioleiics Beenennoii, a no yersepto-
MY — OKPY’KHOCTBIO C HeBOOOPA3UMO MAJIBIM PA/IIyCOM, CBSI3aH-
HBIM C MaCcCaMH 3JIeMEHTAPHBIX 4acTul]. YTOObI OHU MOJIYYTHCh
TaKMMH, KaK Ha OIbITe, PAAUYC MO/DKeH ObITh AeCATUIHON JPO-
OBIO C TPUALIATHIO TPEMSI HYJISIMH, TO €CTh OBITh MEHbIITE IPOTOHA
B CTO MHJIJIMApJ MIJIHAP/IOB Pa3.
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C ozmHOI CTOPOHSHI, /JIsT 0OBETUHEHUS] U3BECTHBIX YETBHIPEX
B3aMIMOZIEHCTBUH HY)XHO He MeHee IIFeCTH HOBBIX HalpaB/IeHUM
B ripocTpancTie. C Apyro¥ CTOPOHBI, UCCIE0BAHMS, OCHOBAaHHbIE
Ha TEOPHH CUMMeTpuii ['alya, ToKa3aJi, 4To HabII0AK0TCS TOJIb-
KO Be BO3MOXHOCTH: 10- u 11-MepHOe NmpOCTpPaHCTBO-BpeMs.
Tem He MeHee O OZTHO3HAYHOCTH 3[eCh euie Jajnexo. CTpyKTypa
MHOTOMEDHBIX IIPOCTPAHCTB YPe3BBIYaliHO CJI0KHA, U AOMOJIHHU-
TeJIbHBIE 1IeCTh UJIM CEMb CTelIeHeH CBOGOIBI MOKHO «CBEPHYTb»
B CBEPXMATIOM 06BeMe MHOXECTBOM crioco6oB. U 'kaxasril cro-
€06 — HOBast TEOPHsI CO CBOUMHU TeOMEeTPUYECKIMH U pusnyecku-
MH 0COOEHHOCTSIMH.

OxkasbiBaeTcs, HeT. PacyeThl MOKAa3bIBAOT, YTO U3-3a CHJIbHO-
r0 MCKPHBJIEHHS TIPOCTPAHCTBA-BPEMEHH Ha CBETOBBIE Jy4H Oy-
IYT TOXe AeRCTBOBATH MPUJInBHbIE CHbl. OHE OyayT HCKaXaTh
(PpOHT CBETOBBIX BOJIH TaK, YTO OH M3 JIOKAIbHO-C(HEPUIECKOTO
CTaHEeT JIOKabHO-3/IMIITHYECKUM. DTO 3HAYHT, YTO, YBUJIEB Ta-
KOM CBET, CYIECTBO C JBYMS TJIa3aMHM CMOJXKET NMPUOIU3UTETHHO
OIIpeIe/IUTh PACCTOSIHHE JI0 HCTOYHHUKA CBETA, HO, €CJIM OHO Ha-
KJIOHUT TOJIOBY, 9Ta OlleHKa U3MEHHUTCS (TO €CTh CYIECTBO, KPY-
TS TOJIOBOM, Oy/IeT BUJETh, YTO HCTOYHHK CBETA TO HpI/I6JI’[/I)KaeT-
s, TO YAQISIETCS).

ITOT HeOCTATOK 3PEHUST MOXKHO OYIET YCTPAHUTS, €CIH CY-
IecTBO 061axaeT He GUHOKY/ISIPHBIM, 8 TPHHOKYJISIPHBIM 3DEHHU-
eM: UMeeT TPH TJ1a3a, paclioioXKeHHble He Ha OAHOU npsaMo. Ha-
YUMBIINCH C AeTCTBa 06pabarsiBaTh 3pUTEIbHYI0 HHPOPMALHIO
OT TpeX IJIa3, TaKoe CyuieCTBO CMOXKeT OHUM B3IJISIIOM 3aMepHTh
cpasy BCe KaXyIyecst AUCTAHIIUH 1 OLIeHUTb TOYHOE PAcCTOsIHHE
JI0 UICTOYHMKA cBeTa. MOXKHO /laXke CKa3aTh, YTO TPUHOKYJISIPHOE
3peHHe JOJKHO OBITh CTOJIb XK€ 3BOIOLHOHHO BBHITOTHBIM IS
XKHU3HN BHYTPM Y€DPHOU [BIPHI, KaK U OHHOKYJISIPHOE 3peHHe —
B IIJIOCKOM IIPOCTPAHCTBEe-BPEMEHH.

Ecau yepuast apipa obiazaeT OrpOMHOM MacCoH, TO  ee ro-
PH30HT cObBITHI HMeeT orpoMubIi paguyc. T1oaToMy Teo, noma-
Bllle€ IO/l TOPU3OHT COOBITHIL, MOJKET TIafaTh HA CUHTYJISIPHOCTD
ere O4eHb U OY€Hb 0T0. TaK J0JIT0, YTO 32 3TO BPEMS 3TH THIIO-
TeTUYECKHE CYHIECTBA YCIEIOT IOSIBUTHCSA HA CBET, PA3MHOXUTD-
Cs1 U IaXKke 3BOJIIOIIMOHUPOBATD.
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naea 2. MHoroMmepHoe NpOCTPaHCTBO-BPEMA

Ko 3HaeT, BO3MOXHO, BCSI BHAXMAsA HaM¥ 4acTh Bcenennoi,
BCE 3TH TAIAKTHKH, 3Be3/bl, IJIAHETH], Ja B MBIl C BaMH, HAXO-
AHTCA MOX TOPU30HTOM HEBOOOPA3NMO OTPOMHOMN YePHOH ABIPHI
U MeAJIEHHO-MeJIEHHO MafaeT Ha ee LEeHTP, MPOCTO 3TO Haze-
HHME PaCTAHYIOCh HA MHOTHME MUJLIMApAbl JeT. Moxer ObiTh,
H HaM IPH aCTPOHOMMYECKMX HAOMIONEHUSAX CTOUT MPHHATDH
K CBEREHUIO IPEUMyIeCTBa TPHHOKYISIPHOTO 3PEHHS ?

Puc. 48. Mnp cynepHOBO# (DH3MKK POCTPAHCTBA-BPEMEHH B TEOpEMe
Nyankape — [lepensmana (cM. BrITEKY)

CospeMennas QUIHKa H3y4aeT 06bexTs, KoToprie He3 hopMy
TIPOCTO HEBO3MOXKHO MPEACTaBUTh. ITO H MHOIOMEDPHbIE MUDHI
¢ HeCKOJbKUMH BPEeMEHAMH, TEKYIIMMU B PasJHYHBIX HAIpas-
JIEHUNAX, W COCEACTBYIOMMe B NpocTpaHcTBe obnacTu ¢ pas-
JMYHBIMM BUIAMH BaKyyMa, M CIIOHTaHHO oOpasymoniiecs Kax
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1Iy3bIPH BCEJIeHHBIE C HOBBIMH H3MEPEHUSIMH H3 Ge3pa3MePHBIX
ToueK. IMEHHO 1103TOMY MareMaTHYECKHE CTPYKTYDHI, MOA06-

-upie HarigenusM [. 5. TlepenbmanoM, Tak HY>KHE B OIUCaHHUHK
KOCMOJIOTHYECKHX cleHapueB uHQsAnuOHHoro boapimoro
BappiBa wau KoMOakTHGOHIHPOBAHHKIX HU3MepeHMi TOM ke
CTPYHRROH TEOpUH.

Bhiciine pasaMepHOCTH MOTYT BBITh YCTPOEHbBI COBCEM He TaK,
Kak Ham MAp. OTKyIa W3BECTHO, YTO TaM HEIPEMERNHO JOJIKHBI
GbITh METPUYECKUE CBOMCTBA, HOXOOHbIE HAIIUM JJIMHE H YTIIy?
ITouemy He 6biTh APOOHOH Pa3MEPHOCTH WM MMpaM, B KOTO-
PBIX YUCJIO KOOPAMHAT U3MEHSIETCSI ¢ TedeHHeM OJHOTo MJIH He-
CKOJIbKMX BpeMeH? B MHOroMepHOM MUpe MOI'YT Peain30BaThCs
3HAYMTENbHO 60Jiee CA0XKHbBIE TEOMETPUH, YEM HAIIIa, a CJIe0Ba-
TEJIbHO, M COBepIIeHHO Apyras dusuka. YTob6bI NOHATH 3TO, KAK
pa3 ¥ HY’>KHbBI TEOPETUYECKHE TIOCTPOEHHSI B [yXe CBOeoOPasHOM
du3nko-MaTeMaTHIeCKON QAHTACTHKH.
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Urpbl Ha cynepcTpyHHbIX BpaHax

«IIpupoda — smo Geckoneunas cgepa, uenmp Komopou no-
6cr00y, a nepupepus — Huzdes.

bres [Tackann

«Mamemamuuecxue meopemboi, n0006HO pusuuecKUM Ymeepirc-
Oenusm, mozym 6oimv opmarvro nHe 060cHOBAHHBIMU, HO FKCNE-
PUMEHMANLHO nposepsiembimu zunomesamu. Unozda onu noone-
HCAM NEPECMOMPY, HO HAOEHCHBIM KPUMEPUEM UX NPACUNLHOCTIU
CAYNCUTN UX COOBEMCMEUE PEALLHOCTIU>.

T'epmart Beitr. Dunocodus MATEMATHKY U €CTECTBEHHBIX HAYK

«Kocmonozus ne mooscem umo-aubo npeockasamn o cyovbe Bee-
JIeHHOL 00 mex Nop, noKa He cOenanvl Kaxue-ubo npeonoioxcenus
OMHOCUMENbHO HauawHbLX ycrosuid. He cOenas maxux npednonoxce-
HULL, MOXCHO CKA3amb AUl Mo, 4mo 6 pannel Bceaennou ece 6buio
maxum, xaxum oro 6vu10. Muozue ece ewe ybexcoenvl 8 mom, 4mo
HayKka 00IHCHA PACCMATPUBATTL UL JOKALLHBIE 3AKOHbL, ONpedens-
1ouue 36o0uut0 Beenennoii 6o sapemenu. Onu socnpunumarom sonpoc
0 2panuunbiX Ycrosusx ons Beenennoil, onpedeasiowux ee nauano,
cKopee Kax 60Mpoc MEMAPUIUKU UNU PENULUL, HO HUKAK HEe HAYKU».

CruBen XokuHr. [Ipuposa npocTpaHCTRA U BpeMeHM.
KBanToBas KocMOIOTHS

Puc. 49. Xpomocoms! Ha Gpane Mupa

<Cmpynnvie meopemuxu 06br4HO NPeonoaazan, 4mo OONOAHU-
MERVHBIE UIMEPEHUS MUIEPHBL, HO HECKOJOKO NPEonpUuUMUUBHLL
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PU3UKOB NOHAMU 8 DE6AHOCTIbIX 200aX NPOUIL0ZO BeKd, YMO 3MO
HE ABASNOCH 00A3AMENVHUIM YCA08UEM — OONOIHUMENLHBIE USME-
perus mozau 6vi 6oims Gonvuumu unu oadxce beckoneunvimu. Imo
B03MONCHO 8 CUenapul Mupoe na 6pane. B maxoii xapmumne nawe
mpexmepHoe NPoCMpPancmao Ha Camom oene Ssasemcs 6panoti —
mo ecmb uem-mo, nodobHbIM MeMOpane, HO mpexmeproti, — noose-
UEHHOU 8 MUPE C YeMbIPEMA WU 60NeE USMEPEHUSMY NPOCTPaAH -
cmea. Yacmupr u cunvt cmandapmuoti MoOenu — 37eKmponbl,
K6apKU, NPOMOHLL BMECTE C CUIAMU, C KOMOPbLIMU OHY 83GUMO0el-
cmeyom, — ozpanuyenvi 8 npederax mpexmeproi 6pamst, cocmas-
astoweii naw Mup. Tax ¥mo, ucnoab3ys morvKo smu CUbl, 8bi He
CMONCEME Yeudemnp Ceudemenscme OONOIHUMENbHIX UIMEPEHUIL.
Eduncmeennoe uckmouenue cocmasniem epasumayuonnas cuia.
Ipasumanus, 6yoyuu yHUBEPCANLHOLL, PACNPOCMPAHAEMCS. Yepe3
8C€ UBMEPEHUS NPOCMPAHCMEQ.

JIn Cmonnu. HenpuaTHOCTH ¢ OU3NKOH: B3JIeT TEOPUH CTPYH,
YIaAOK HAYKH H YTO 32 3THUM CJeyeT

B cepenune 1970-x ronoB GpU3NKH-TEOPETHKH, CO3/IABAsE MO/Ie-
JI1 MMKPOKOCMOCA CBEPX3JIEMEHTAPHBIX YacTHIl, B odepeTHON pas
BILUIOTHYIO CTOJKHYJIHCH C TPo6IeMOii TeOMETPH3AIUN CBOUX I10-
crpoeHnH. HecMOTpst Ha TO 4TO 10 NPSIMOTO NPMMEHeHHA pelleRHii
npobemsr ITyankape 6bLTO elile aieKo, OHH ye TOrZa IPHIILIM
K CIeAyIollel MBICJIH: eC/Id B NMPHPOJAE CYILECTBYIOT erie OoJiee
MeJIKHe O0BEKTBI, UeM TJIIOOHK M KBAPKH, TO OHHM HOJDKHBI COBED-
IIEHHO T0-0CO60MY BIMCHIBATHCA B MPOCTPAHCTBO MUKPOMUDA.
Hampumep, 3T0 HampsIMyI0 KacaeTcsi HEKHX <«CHJIOBBIX CTDyH»,
KOTOpBIE ONPEAEeJEHHBIM CIIOCOO0M CBSI3BIBAIOT O0OJIee MM MEHee
NIPUBBIYHBIE MUKPOYACTHIIBI, HE JaBasi UM Pa30MTUCh HA HOJIbIre
pacCTOsIHUA. ITO AejIaeT UX, MoHOOHO KBapKaM U TJIIOOHAM, BeY-
HBIMHU ILJIEHHUKAMU BHYTPH Te€X Xe CaMBIX KBapKOB U TJIIOOHOB.
Wx cTamu Has3wIBaTh cmpyramy (OT aHTL string — cTpyHa). Bekope
BBISICHUJIOCH, YTO TaKHe XKTYThl HAPSKEHHOTO I0JIST MOTYT CyIie-
CTBOBAaTh U CaMH IO cefe KaK HE3aBUCHMBIE «<XPOMOCOMbL MUDA».
Korzma I'puropuit fixoBneBuu IlepensMan gokasan teopemy Ily-
aHKape, riepBhle OTKJIMKU (PU3NKOB-TEOPETUKOB KaCaJTuCh UMEHHO
OTKDBIBAIOTIUXCS MMEPCIIEKTHB MOHSATH ¥ OMUCATH IBOJIOLMIO 3TUX
OUYeHb CTPAHHLIX Ha TIEPBbIi B3IJIsi/i YMO3PUTENbHBIX OCTPOEH U
MaTeMaTHYeCKON (PU3UKH.
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Puc. 50. [IpocrpancTBo cynepcTpyn

«Cuenapuu mupa na 6pane pabomaiom, MoibKo ecliu 8vl Oelaeme
CReyuanbHble NPeonooICCHUS O 2e0MeMPUU OONOTHUMELLHBIX U3-
Mepenuii u cnocobe, KOMOPbIM MPEXMEPHAS NOBEPXHOCTY, ABII0-
WeACs Hauum MUpom, noMewaemcs euympu Hux. B dobasrenue
K0 8cem npobemam, om xomopwvix cmpadanu cmapvie meopuu Ka-
ayupt — Kasiina, umeromcs nogvie npobaemot. Ecniu mosxcem 6vims
o0na Gpana, NasaOWAs 68 BLICOKOPAIMEDHOM MUDE, NOUEMY UX
He moxcem Goimv Mnozo? H ecau umeromes opyzue, mo Kax 4acmo
onu cmanxusatomesi? B camom dene umeiomcsa npeononoxnenus,
no xomopuim Bonvuoti B3pvie 803HuK U3-3a COIKHOBEHUSA MUDO8
na 6panax. Ho ecnu smo moxcem npousoumu o0un pas, nouemy
¢ mex nop amo Govue ne npoucxoduno? IIpoutno oxono 14 mur-
zuapdos rem. Omsem moxcem Goums 8 mom, 4mo Oparv sCmpeua-
10mCs pedko, HO 8 IMOM CYYae Mbi ONSIMb NONYUaem monyaiiue
HACTPOEHHBLE YCOBUSL.

JIn Cmonun. HenpuarnocTy ¢ Gu3UKOH: B3JIET TEOPUH CTPYH,
VIIAJIOK HAYKH U YTO 32 9TUM CJIELyeT

Mexmy Tem BBIBOzIBI TeopeMbl [Tyarnkape — IlepesbpMana siB-
JSTIOTCSL.  IOBOJIBHO MHOTOODEINAIONUMH, HOCKOJBKY O3BOJISI-
IOT C TIOMOIIBIO CTPYHHBIX NIPE/CTABJICHHU €CJIM H He YCTPAHUTh
II0JIHOCTBIO, TO XOTs1 bl 0GOHTH MHOXKECTBO HPEISTCTBUHN Ha Iy TH
K [OCTPOEHWIO JIOTMYECKH HEIPOTHUBOPEYUBONH TEOpUH KBAHTO-
Boit rpasutanuy. OfHAKO TEOPUS CTPYH, HECMOTPS Ha COJIH/HbIE
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YCW/IMsL, IPHIAaraeMble CO CTOPOHbI WHTEPHAIMOHAIBHOTO KOJLIEK-
THBa TEOPETUKOB, JIO CUX 0P He BBIILIA EIlle U3 CTA/IMU Pa3paboTKHy,
U CBSI3aHO 3TO MMEHHO C OTCYTCTBHEM CBEXHX MaTeMaTHYeCKHX
uieit, Harogo0ue Tex, YTo ucroms3osan [puropuii Skosnesi Ile-
pesibMaH. PazyMmeercs, (pM3MKaAM-TeOpeTHKAM TIOKA €llle HEeM3BECT-
HO, KaK WMEHHO BOIifieT HOBasi MaTeMaTHKa B TOYHbIE YDaBHEHMS
CYTIEpCTPYH, HO (yHIaMeHTaIbHBIE TIPUHITMIIE, OITpe/lesIIoNHe UX
TOIIOJIOTHIO, IPOCMATPHUBAIOTCs JIOBOJIBHO OTYeT/INBO. BepostTHo, co-
BPEMEHHas BePCHS TaKO{ TeOMETPU30BAHHON «CTPYHHOH duUnKu»
GyZieT HOCUTH Ha3BaHHE TOIOJIOTHYECKOM CYTIEpCUMMETPHYHOM Teo-
puM cTPyH (TEOMETPUYECKOM TeOPHU CYIIEPCTPYH, WK CTPYH).

Hazo otmeTnTs, YTO CTpyHHBIE MOJIe/IM OYEHD IIOITHYHBL. Tak, Ha-
6Oop BO3OYKIEHHBIX CTPYH 3BYYHT, KaK 11eJIbiii BCEJIEHCKUN OPKECTD,
3ar10/HsIs BAKYYM KacKalaMH 3BYKOB — dacTull, B ry6unax Mukpo-
M¥pa, B 00JIACTH, I/Ie CJIMBAIOTCS BCe M3BECTHBIE B3AaUMOJIEUCTBHSL, BCe
OHU — PAaBHOINIPaBHbIE COCTOSIHFLS OZIHOTO ¥ TOTO JKe CyTIepMYJIbTHILIE-
T4, a Ha GOJBLIMX PACCTOSHUSX, 00pacTas nrybamu — 060I0UKAMM UC-
ITyCKaeMBIX MMM BUDPTYa/IbHBIX YACTHUII, CTAHOBSITCS KBaPKaMU.

Y1o6bl XOTh KaK-TO BOOOPa3HTh CTPYHHYIO abCTpaKiiuio,
npezncTaBuM cebe 3apsKeHHBIN KOHJIEHCATOp — JIBe MeTa/linye-
CKHe TUIACTHHBL ¥ CIOH 3/IEKTPHUECKUX CUJIOBBIX JTHHUE MEKIY
uumy. Ecay miacTUHBL pa3iBUHYTh Ha PACCTOSTHHE, MHOTO 60J1b-
1lee UX pa3MepoB, CJIOH IPEBPATUTCS B KIYT CHJIOBBIX JUHUU.
OH ob/1a2eT ONpeeNIEHHON YIPYTOCTHIO, ¥ €70 MOKHO HA3BaTh
9JIEKTPUYECKOH IT0/IeBOM CTpyHOi. IToJo6HAs XKe MarHMTHAast
cTpyHa 06pasyeTcsi MEXIY AByMs HaMar HIYEHHBIMY HIapUKaMH.
C noMombio MeJIKUX KeJTe3HbIX ONMJIOK €€ MOXHO CAesaTh BU-
AUMOM ¥ yOEUTHCS B TOM, YTO, OyyYH OTKIOHEHHOI B CTOPOHY,
OHa yIIpyro BoccTaHaBJIuBaeT GhopMy.

Pasmepbl 3/1leMEHTAPHBIX YaCTHUIL B THICAIH pa3 G0JIbIle PASMEPOB
COCTABJISTIONIX UX KBAPKOB, TIO3TOMY MEXKAY KBADKAMM TOXe HaTsi-
[ABAIOTCA CTPYHBI — CTPYHBI TIIOOHHOTO 1107151, FIX MOXHO 3aMeTUTh
B CTO/IKHOBeHMsIX dacTul. O6pa3oBaHue IMOJEBLIX CTPYH — BeCbMa
PacIpoCTPaHEHHOe SIBJIEHUE B MUDE 3JIEMEHTAPHBIX YACTHUIL.

CTpyHBI MOTYT Pa3phiBaThCsi M CIUIIATHCS, 00PAa30BBIBast 0-
yepHUe M BHydYaThie cTpyHbL. [Ipn aTOoM BOBHUMKAIOT 3aMKHYTbiE
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CTPYHHBIE KOJIbIIa H (oJiee CJIOXHBIE MeperrIeTauuecs Gury-
pbl. CTpyHBI — 00BEKTHI C 0Y€HDb CIOXKHOI reoMerpueil. CamMoe
BJKHOE COCTOHT B TOM, 4TO, TI0ZI0OHO TOMyY, KaK 3TO IPOUCXOAUT
CO CTPYHO} TMTaphl, B HUX MOTYT B030YXAaTbca KojebaHus —
pasiu4Hble OJEeBble 00EPTOHBI, KOTOPbIE TaK JKe, KaK 3ByKOBBIE
BOJIHBI, OTAESIOTCA OT K0J1ebIIoIe sl CTPYHbI U PACIIPOCTPAH -
IOTCS1 B BUZ€ BOJIH B OKPYXKAaIOIl[eM BaKyyMe.

WHrepecHo, uTo cHavajia GOJIBIIMHCTBO (PU3NKOB BCTPETHUIIM
HOBYIO TeOPHIO C HejgoBepyeM. M130aBuB UX OT GECKOHEYHOCTEH,
OHa IIpUHecsa ¢ coboii APYroi CTPALIHBIN «IOPOK» — B HEll IIo0-
SIBWJINCH TAXHOHBI ¥ yXU. TaXUOHBI — 3TO YaCTHUIIBL, JBIKYIIHECS
CO CKOPOCTSIMH, GOJIBIIMMU CKOPOCTH CBeTa. TaKuX 4acTHIL B OITbI-
Te HeT. A ecy1u ObI OMH GBUIM H, KAK TIPEICKa3biBaIa HOBast TEOPHSI,
MOTJIM pa3fieTaTbCs Ha 6OJIpUIMe PACCTOSHHUA, 3TO HOPOXKAATIO OB
MacCy Mopa3uTeIbHBIX SIBJIEHUM, KOTOpble HUKOTZa He HabJroaa-
1oTes. Eule xyxe ayxu. Tak Hyu3UKy Ha3BIBAIOT SIBJIEHHS, IIPOUC-
XOJSIIHe C OTPHULATENbHOMH BeposSTHOCTBIO. Korma roBopsT, 4To
BEPOSITHOCTh OOHAPYXUTb YacTuiy — 30 %, 3TO IMOHATHO, HO YTO
03HaYaeT BEPOATHOCTD «MUHYC 30 %»? Moer, 4T0-To ¥ O3HAYAET,
HO (PM3UKH CTApaloTCs u30eraTh TEOPU C TAKUMH BeJIHYMHAMHU.

WsnavanpHo B Helt BHUAESHM OueHb BECOMOrO KaHAUAATa
Ha JOJTOXJAHHYIO OOIIYIO TEOPHUIO BeeX YacTHIl U ciil. OMHAKO
nocJie NosABJeHus B Hauase 70-X TOZOB MPOILIOro BeRa KOHIIEN-
MM KBapKOB, OBICTPO BRIPOCIEH B 1eJIbIi pasaen (GU3MKH 3Jie-
MEHTapHBbIX YaCTHULl, MOZAEJb CTPYH SBHO CTaja IPOUTPHIBATH
obbemuusiomed Mozesu KBapKoB. «KBapkoBass MHKpO(U3HKa
Ha3bIBAETCHA KBAHMOBOU XPOMOOUHAMUKOL, TIOCKOIBKY CBS3a-
HA C AUHAMHKOM #Bemosbix 3apsd0g KBAPKOB» — YPE3BBHIYAWHO
3 GeKTUBHBINA CMOCOO ONMMCAHUS CUIbHBIX B3aMMOAEHCTBUM,
OCHOBaHHBIN Ha KBapKoBoi MozaeAu. OHa IMpeXpacHo COTJIACOBBI-
BaJIach C 3KCIEPUMEHTAaMHU M K TOMY JKe He BBIXOJMJIA 33 PAMKU
KBAaHTOBOM TEOpUU TIOJiS, KOTOpas CUUTA/NACh YHHUBEPCAIbHOMN
OCHOBOM (yHIaMeHTaIbHBIX 00BsICHEHUMIT MUKpOMupa. Teopus
CTPYH Ha 3TOM (pOHe BBITJISIZIENa YUCTON 3K30THUKOH, KOTOpas
K TOMY K€ He MOIJIa TOXBacTaThCsl HU BHYTPEHHEH CTPORHOCTBIO,
HU 9KCIEPUMEHTAbHBIMH NOATBepkAeHuAMU. [losaToMy nouTtu
BCe CHEI[UATMCTHI €€ TPOUTHOPUPOBAIH.
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Puc. 531. Tonosjorn4ecKs 3aK0/bIOBAHHAST CYIEPCTPYHA

«Kaxcdoe nabmodenue, Komopoe 6bL ONUCHIBAEME 6 PAMKAX 00HOU
CIMPYHHOU MEOPUL, UMEEN ATTbMEPHAMUBHOE U SKEUBWICHITIHO HCU3-
HECNOCOGHOe onucanue 8 PamMKax Opyzoti CMpPYHHOT Meopuu, oaxce
€CTU A3bIK KAWCOOU Meopuu U UHmepnpemamuus, Komopyio oxa oaen,
MOZYM PA3UMATBCA. FMO B03MONCHO, NOCKOAbKY UMEIOMCs d6e Ka-
UECTBEHHO OMAUNAIOURUECS KOHGUZYPAUUU 0Nt CTPYH, OBUNCYUGUX-
CA N0 WUKNUUECKOMY USMEPEHUIO: M, 8 KOMOPOU CmpyHa obephy:
Ma 60KPY2 UUKAUUECKO20 USMEPEHUS, KAK PE3UH08ast TeHMa 80KpYe
Hecman0zo GuooHa, u ma, 8 KOMOPOLL CPYHA HAXOOUMCS. HA YACMY
oKpydcHOCTMU, HO He ofepryma 60kpye Hee. Ilepeas umeem snep-
2UU, NPONOPUUOHATIHBIE PAOUYCY OKpYNICHOCMU (uem Gonbue padu-
YC, mem Cunviee pacmaHymsl 00epHymole CPYHbL, U NOMOMY MeEM
Gonviue anepzuu onu 6 cebe 3aKoUaIom), emopas UMEEm IHEPEUU,
KOmopbie 00pamuo NPONOPUUOHATLHbL PAdUYCYy (dem MeHvuue pa-
duyc, mem 60ree OzpanUueHsvl CMPYHot, 1 NOMomMy mem 60jee sHep-
2UUHO ONIL 0BUZANOMCSL 6CAE0CMBUE KBANMOBOU HeONPedeneHHOCTIL).
Ommemum, umo, eciu Mvl 3GMEHUM OPULUHATOHYIO OKPYHNCHOCTID
HA OKPYHCHOCTL ¢ 06PamibiM pacuycom, 00HOBPEMEHHO MAKHCe no-
Mens8 mecmamu “obeprymote” u “neobeprnymoie” cmpyhsl, Qustue-
cKue anepeuu — u, oKasvieaemcsl, usuxa e 6oaee obwem cmoicie —
OCMAHYMCS HE3AMPOHYMbIMU. FMO 6 MOoUHOCTU O, Ymo mpebyem
crosapbiil nepexod om meopuu muna IIA x meopuu muna IIB u no-
ueMy 08e KaAXCYWUECS PAITUUHBIMU 2eoMempuu — Gonvloe U Matoe
UUKTIUUECKOE UaMepeHUue — MOZYmM Gbimb IKGUBANEHIMHbLY.

Bpaitan I'pur. Tkanb kocMoca: IIpoctpancTeo,
BPeMsI U CTPYKTYPa PEAIbHOCTH

146



asa 3. Urpbt Ha cynepcTpyHHbIX BpaHax

VnHOBaImoHHas Teopusi Cpa3y e CTOJKHYJIACh U C TPYAHBIMHU
TpeGOBAHMSAMM [T Pa3MEPHOCTH IPOCTPAHCTBA, BEMIb €€ MOJIENb Ma-
TEMaTHYECKHU KOPPEKTHA TOJIBKO B CIIyYae, €CJIH IIPOCTPAHCTBEHHO-
BpPEMEHHOH KOHTHHYYM SIBJIIETCSI MHOTOMEDHBIM. JTO €Ie MOX-
HO OBLTO MEPeXHTb, HO BCKOPE BBIACHUIOCH, YTO BBOJ B TEOPHIO
CTPYH CIIMHA NPHBOJUT K €€ PeaTH3allii TOJIbKO B IECITUMEPHOM
MPOCTPAHCTBe-BpEMEHH, BMEIIAIONEM /IEBSATH IMPOCTPAHCTBEHHBIX
M3MEPEHHI M OJIHO BPEMEHHOe. ITO ObLJIO OYeHb HEOOBIYHO, MO~
CKOJIBKY TEOPETHKaM eilie He IIPHXOAMIOCH CTATKHBATHCS C TEOPUEH,
aBTOMaTHYECKH [MKTyIOMmEH TpebyeMylo pasmepHOCTh. Bemb Bce
U3BECTHBIE YPaBHEHUS MEXaHUKH, 3JIEKTPOJAMHAMUKYU U TEOPHH OT-
HOCHUTEJIBHOCTH, B IPUHLKIIE, CIIPABE/TMBHI /151 JTI0OOTO YHC/Ia M3~
MepeHHH. A TeOpHsi GYIIePCTPYH HeNPeMeHHO TpeGoBaia i cebs
[IPOCTPAHCTBAa-BpEMEHH OJIHOW OIPe/ieJIEHHOM PasMEPHOCTH, IpH-
4yeM He IPHUBBIMHOE 4-MepHOE IMPOCTPAHCTBO-BpeMs], TaK 4to 6 u3-
MePEHHI OKAa3THCh JIMNTHHUMH,

B nanHO# cuTyanMM Ka3ajIoch, YTO MOZJENH CYHEPCTPYH CyX-
JIEHO OCTaThCSI YUCTO YMO3PHTENbHO# Teopueil. TeopeTHKH MHOTO
JIeT MBITATUCh HAKTH KBAHTOBYIO BEPCUIO OOILEH TEOPUH OTHOCH-
TeJIbHOCTH, BeZlb COOTBETCTBYIOIIUE YDABHEHUA TEOPUHU JHHIIITEH-
Ha [Pe/ICKa3bIBAIOT CYNIECTBOBAHHE FPABUTAI[MOHHBIX BOJIH, KOTO-
pHIe NP1 KBAaHTOBAHUM MIPEBPAILAIOTCS] B FPABUTOHBL, IEPEHOCYUKH
CWJIBL TATOTeHUs1. TonosIormyecky Mojie/Ib TpaBUTOHA IIPeliCTaBIIIeT
c060ii HEUTO, HATOMUHAKOIKEE 3AKOIbIIOBAHHYIO CTPYHY. [ paBUTOH-
Hble 3aKOJIbIIOBAHHBIE CTPYHBI IO Hlee JIOJDKHBI JIETKO Ipep/oJie-
BaTh rpaHMIIbI 6paH, HaIpUMep NOKKUATH Hamry 3-6paHy M yXOIHMTh
B Apyrue uameperusi. Ho eciim aTH cTpaHHbIE «areHThbl BAUSHUS»
IPABHUTALMM CHOCOOHBI HAa TOZOOHBIE <«IIOANPOCTPAHCTBEHHBIE
nepeMeLieHNs], TO X TeOMEeTPHSI BIIOJHE MOXET OTUCHIBATECS CIie-
I[UUTBHBIM KJIacCOM pemeHHi TeopeMnl [Tyankape — IlepensManal
To, 4yTO MBI 3TOrO He 3aMeyaeM, MOXKeT JIUIIb CBHIETEIbCTBOBATh
0 KOMIAKTH(UKALUN AOTOIHUTENbHBIX u3MmepeHuil. EcrecTBen-
HO, YTO 3aKOHBI 3TOTO OYeHb CTPAHHOTO MUKPOMUPA JIOJKHBI TIPO-
SIBJISITBCSI JIMILb HAa OYE€Hb MJIBIX AMCTAHIMSIX, KOTOPbIE TTOKa ele
IPHHIMIIHAIBHO He HalOJI0ZaeMBbl 3KCIIEDUMEHTaIbHONH (U3H-
koil. OHaKo ecTh U APyrue BHIBOABI U3 IIPOEKTUBHOM TOIIOJIOTMH
IIPOCTPAHCTBA-BPEMEHH, TIO3BOJIAIOIUE JIeJIaTh INIPeAIONOKEHUS
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0 ToM, KaK Haa 3-6paHa, 6yayuu Muoroobpasuem reopus [lyanka-
pe — IlepesbpMaHa, 3BOMIOLIMOHUPYET BMECTE CO BCEMU CKDBITBIMH
v3MepeHusiMH. I1pH 5TOM Teopus npencka3bIBasa, YTO FPABUTOHBI
NOJDKHBI 006JIaIaTh HYJIEBOM MacCOd M IBOMHBIM cMHOM. K BOT
B 1970-x rozax MOABWIKCH Hay4dHbIe PAaGOTHI, B KOTOPHIX TaWH-
cTBeHHasi 6e3MaccoBasl 4aCTHIIA CTPYHHOH MOZENH CONOCTABIISI-
7ackh ¢ rpasuTonoM! OTCIONA CIEAOBANO, UTO TEOPUS CTPYH — 3TO
MaTeMaTH4eCKMi KapKac Ui KOHCTPYHDOBaHHsI KBaHTOBOH Teo-
PHUH TATOTEHHS U ee OCHOBHAS 3a/ladya — OOBEIUHUTD BCe (pyHzaa-
MeHTaJIbHble B3auMozelicTBus B Teopyu Bcero.

31ech BaXHO IOHUMATD, TIOYEMY MBI HE OIITYTIIaeM IPUCYTCTBHUS
IIECTH WIA CEMH JOTOJHHUTENbHBIX IMPOCTPAHCTBEHHBIX H3Mepe-
Hui. CYHTaeTCs, YTO OHHU CBEPHYTHI B YIBTPAMHKPOCKOITIYECKUE
KIyOKH (KOMIAKTA(DUMITUPOBAHEI ), KOTOPHIE BCE HAIYA U3MEPUTEND-
Hble MHCTPYMEHTBI, OT MHUKPOCKOIIOB JI0 CBEPXMOIIHBIX YCKODHUTe-
JieH, He OTJIMYAIOT OT TeOMeTPHUECKUX ToueK. Takas uuTeprpeTauus
CTaHIAPTHA, HO HeoOsI3aTe/IbHA: S/IEKTPOHDL, KBADKH U IIPOYHE YaCTH-
1[bl MATEPUH TIPE/ICTAB/IEHBI CTPYHAMH CO CBOOOIHBIMH KOHLIAM.

Yo obemmaer qanpHeiiliee pa3BUTHE TEOPHH CTPYH?

XoTs1 BOIPOCOB Y TEOPHM CYTIEPCTPYH NOKa GoJbllie, quiféT—
BETOB, GOJIBIIMHCTBO (PM3MKOB YBEPEHDI, YTO OHA WMEET TIePCIIEK-
TuBHOe Oyayiee. Korma moctpoeHue TeOpUH 3aKOHYHTCS, €€ TI0
IpaBy MOKHO OyZieT Ha3BaTh Tol camoit Teopueii Beero. KocMuye-
CKHe CTPYHBI MOTYT (DJIYKTyHpOBaTh U KOJMeOATHCA, NEPECEKATHCS
U B3aMMOZeRCTBOBaTh Mexny coboit. Habmoaate ux MOKHO 60
GJ1aroziaps IPOU3BOAUMOMY UMM 3D(PEKTy TPAaBUTAI[HOHHBIX JIMH3,
OTKJIOHSIIOIUX CBETOBBIE JIYYH, WAYIIHE OT JAIEKUX TaJIaKTUK, THOO
TI0 BCTIECKAM TPAaBUTAIIMOHHOTO H3JTyYeHUsI B Pe3yJIbTaTe UX Ipo-
JOJbHBIX Koslebanuit. ITo HeKOTOPHIM CIIEHAPUSIM IPABHTAIMOHHOE
H3JTy4eHne KOCMHYECKUX CTPYH MOXKHO GY/IeT OTKPBITh Ha HOBBIX
CBEPXYYBCTBUTEJIbHBIX IETEKTOPAX FPAaBUTAI[MOHHBIX BOJIH.

CaMbIM TPaHAMOSHBIM YCIEXOM 371ech GbUIa Obl JOTOX/IAHHAS
eHAs KOHUEIMs BeeX yacTily U ¢t — Teopusi Beero. Ha mymn
K 3TOMY, KOHEYHO €, BO3HUKHYT MHOTOYHCJIEHHBbIE HOBBIE MOJEH
HPOCTPAHCTBA M BpEMEHH (BITPOYEM, UX U ceituac 6otee YeM I0CTaTod-
HO), CIIOCOOHBIE PA3PENIUTh BAKHbIE 3araJKi KBAHTOBOH MPABHTAIMN
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Y KOCMOJIOTHH. 3TO I'PaHAMO3HAS 1efTb, H, BIIOJIHE BO3MOXKHO, UIA ee
OCYIIECTBJIeHMsL TIOTpeyeTCs elle OfHa PEBOJIIOINMS B HAIIMX IIPeX-
CTABJIEHUSIX O CTPYKType (OUBMYECKOH PpeabHOCTH. YkKe ceifuac
<CTPYHHbIe» PabOThI IIPHUBEJIH KO MHOTYIM HHTEPECHBIM TI0O0UHBIM pe-
3yJIFTaTaM B MAaTeEMATHKe, BKTIOYas CO3/[aAHHE HOBbIX MATEMATHYECKIX
CTPYKTYD, a TaK:Ke MHHOBAIMOHHBIX WEH M METOAOB MX PellleHHs.
Ha mocnenpix kondepeRimsix, HOCBSAIIEHHbIX PA3IUYHBIM acTIeKTaM
CTPYHHOM TEODHMH, YacTO MOXHO BCTPETUTH (PM3HUKOB-TEOPETHKOB
M MaTEMATHKOB, COBMECTHO JJOKA3BIBAIONINX CBOH TMIIOTe3bI BO MHOTHX
O0JIACTSIX MATEMATHKH, HAIIPUMED B A/IT€OPAHYECKON TEOMETDHM.

Puc. 52. IBoMONHS CyNEepCTPYHHBIX HpaH (CM. BKJIEHKY)

«B 1997 200y, 0cH08bI6AACH HA 60ACE PAHHUX COCTRUNCCHUS MHOZUX
cmpyHHbLX meopemuxos, apzenmunckuli gusux Xyan Mandacena
COBEPULUN NPOPDBIB... 8 UH020A CAOLICMBEHHOU QU3LUKe MAHEPE OH Ha-
wen zunomemudeckull Koumexcm — zunomemuneckyo Beenennyro,
8 KOmMopoil abCcmpaxmubie MEYMAHUA 0 z0n0zpaguu mozym Gotmo
cOenamnvt ¢ UCNOTL306AHUECM MAMEMAMUKY KAK KOHKPEMHbIMU, MAK
u mounoimu. ITo mexnuueckum npuuunam Mandacena usynan 2u-
nomemureckyto Bcenennyio ¢ uemuipoMsa G0abWUMU NPOCMPAH-
CMBEHHOLMU USMEPEHUSIMU U OOHUM BDEMEHHBIM USMEDEHUEM, KO-
mopas umeem NOCMOANHYI0 OMPUUAMENSHYI Kpusuany — Gonee
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MHOZOMEpHas eepcuskapmodenvrozouunca. CmandapmmbiMamema-
TMUMECKUT] GHATU3 OOHAPYHCUT, YIMO IMO NAMUMEPHOE NPOCTPAHCINEO-
BPEMSL UMEET ZpaNULY, KOMOPAsi, KaK U 6Ce ZPaNULbL, UMeem HA 00HO
UBMEPEHUE MEHDUIE, YeM NPOCTIPAHCTEO, KOMOPOE OHA 0ZPANUYUBAE:
MpU NPOCMpPanCMeennbIX uaMeperust u 00Ko epemennoe. (Kax ecezoa,
MHOZOMEPHbIE NPOCTPAHCIBA MANCEN0 8000PA3UMY, MAK UMO eCU
8bL XOMUME MEHMATLHYIO Kapmumy, nodymatime o 6udone momam-
HOZ0 CYNa — mpexmepHblil HuoKutl Cyn ecmv AHAR02 NIMUMEPHOZ0
nPOCMPAnCIMea-epemen, mo2oa Kax 08YMEpHAL NOBEPXHOCTL 100~
HA ecmb aHAN0Z YemblPeXMepHozo npocmparcmea-epemenu. Tocie
BKIIOUEHUS OONOTHUMENLHBIX CKPYUCHHbIX Uamepenut, Kax mpebyem
meopus. cmpyn, Mandacena y6edumegpro doxasan, umo gusuxa, oue-
BUOUEM KOMOPOTi AGTIAEMCA HAOII00AMENy, HUBYUUL BHYMPYU 3MOT
Beenennoii (nabmodamens 8 “cyne”), Mosicemn Gbims NOTHOCTLIO 0Nl
cana 8 mepmunax Quauxu, umeroweli mecmo Ha epanuue Beenennotl
(dusuxu na nosepxrocmu 6udona)».

Bpaitan ['pun. Tkanb kocMmoca: IlpocrpancTso,
BpEMsI U CTPYKTYPa PeaibHOCTH

Teopust cTpyH mpensaraeT ¥ OPUTHMHAIbHBIE KOCMOJIOTH-
YecKHe ClieHapuM 3BOJIIONMM Hamero Mwupa. OHu mpenmoJia-
raioT, 4To BeenenHada Ha COBPEMEHHOM 3Talle Pa3sBUTHA MOXET
OBITH 3aMOMHEHA KOCMMYECKUMH CTPYHAMH ra.naxmqecmgf WIH
JaKe METaraJakTHYeCKHX MacimitaboB. B ocHoBe nexur waes
O TOM, YTO IIOCKONIbKY pacmiupeHue Hame#t Beenenno#t nayanocs
¢ IJIAaHKOBCKOro Macmtaba Bonbmoro BapbiBa, To Ha 3To# CTa-
JMH TIPOCTPAHCTBO-BPeMs GBLJIO IUIOTHO 3aIIOHEHO OOBIYHBIMHK
MUKDOCKOITHYECKUMH CYIEPCTPYHAMHU C IIAHKOBCKOHM JTHHOMA.
Yrtob6B! PacTSHYTh UX 70 MAaKPOCKOMHYECKHX Pa3sMepoB, IOTpe-
6oBasack 6B KOJOCCATIbHAS SHEPTUS, M OHA HAILIACh €CTECTBEH-
HbIM 00pa3oM B xofie «pa3neta» Hauiero Mupa. KoHeuHo, TyT 3a
CKOOKAaMH OCTaeTCsi O4€Hb MHTEPECHBIH BOIIPOC O TOM, YTO TIPE-
IIECTBOBAJIO ITOSIBJIEHHIO CYTIEPCTPYH B CBEPXMUKPOCKOITHIECKOM
1y3bIpbKe — 3apozbliiie Hautei Beesennoit. Caeyiomuii Borpoc —
O XapaKTepe HeIoCpeJCTBEHHOTO BIAMSAHMS MHUKPO-ME30-MaKpo-
MeTa-CyIepCcTPyH Ha 3Bojonuio BeenesnHol, a Takxke M3MeHeHHe
uX GU3NYeCKNX XapaKTepUCTUK IpH 3ToM. ['umoTe3y Merackomu-
YECKHUX CYNMEPCTPYH MOXKHO MPHBJIEYb M Uit OObSCHEHHs Tepe-
XOZla 3Tala PaBHOMEPHOTO PacIIMpPEHHS B YCKOPEHHOE OKOJO
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8 MuIMapzoB JetT Ha3al. HaBepHoe, cynepcTpyHbI Ha BCEX aTanax
CBOErO PACTSKEHHSI KAaKMM-TO 00Pa3oM NOJIKHBI OBUIH B3aMMO-
NeCTBOBaTh M C TAMHCTBEHHBIMU TEMHOM MaTepuii U 3Hepruei,
x0T OBl TI0 TOM TPOCTO# IPUYHHE, YTO OHU COCTABJISIOT OCHOBHOE
cofiepxaniie MeTaranakTHKHA. A TIOCKOJIbBKY HCCJI€TOBaHUE 3THX
3araJIOYHBIX CyOCTAHIMHI UAET TTOJTHBIM XO0M BO MHOTHX HAIPaB-
JIEHUSIX, 3TO aeT HeKOTOPBIe HaJeXK/Abl U Ha 3KCIIEPUMEHTAIbHOE
MOJATBEPK/IEHNE CTONb 3K30THYHON Teopuu. Bo BCAKOM ciiyyae
1 7151 06bsICHEHYSI HOBBIX 3(h(hEKTOB HA CBEPXMOIIHBIX Y CKOPUTE-
JI9X, ¥ U1 HabmoeHUH TaTaKTUYeCKUX aHOMAITNH TTOABIIAIOTCS
HOBbI€ HEOOBIYHBIE APTYMEHTDI ONHOU IPHPO/DL.

3a HeloToe CBOE CyTieCTBOBaHYE (CKOPO OHA OTIIPa3/HyeT IIATH-
JeCSTUIETHHI 100W1el) CyTIepCTPYHHAs (PU3HYeCKasa TOKTPHHA YKe
yCIeNa HCTIBITATh MHOTO B37IETOB 1 IaZieHIiA. B Hauale TeKy1iero Bexa
OT Hee OT/IEJIIOCh HOBOE MOII[HOE HAIPaBJIEHHE, KOTOPOe CKOPO CTa-
JIO TOMMHHPYIOIIMM, — TEOPUs] MHOTOMEPHbIX MeMOpaH (M-Teopust).
MO>XHO CKa3aTh, YTO 3Ta MOZHASI TEOPUSI, IO CYTH, UCCTIENYET Te XKe
CTPYHBI, HO IJIOCKUE HJTH, II0 METKOMY BBIPKEHHIO OTHOTO U3 €e CO3-
nateneit — nmpodeccopa Xyana MangaceHsl, MeMOPaHbI OTJIMYAIOTCS
OT CTPYH IIPEMEPHO TaK e, KaK MaKapOHBI OT JieTIeHIeK.

CornmacHo M-TeopuM, TNPOCTPAHCTBO M3HAYAIBHO MMEET
OZIMHHAAIIATh Pa3MEPHOCTEH ¥ BHYTPH HETO CKPBIBAIOTCSA MHOTO-
MepHEIe MeMOPaHbl — TaK Ha3biBaeMbie pP-GpaHbl, obyanaionue
p-pasMepHocThio. Tak, 0-6paHa — 3To Hekas TOYKa B IIPOCTPaH-
ctBe, 1-6paHa — 3TO 3HAKOMasi HAM CTPYHa, a 2-6paHa — HeKast
IJIOCKOCTD, Ha3biBaeMasi 0ObIuHO MeMbpatoit. Kak e mpoucxo-
IWT TIepexol OT CTPYH K MeMOpaHaM? B Teopuu 3TO BBITISALUT
KaK HacTosliee KBAaHTOBOE BOJIIIEOCTBO: MHOTOMEPHAs CyTiep-
CTPYHa, CBOPAYMBasiCh B 3aMKHYTBIl KOHTYp, IIPEBPAIIAETCA...
[IPEBPAIIAETCS... IPEBPALIAETCS... B MHOTOMEPHBIH TOD!

Kotieuno, nomob6Hass TOMONOTHA HPOCTPAHCTBA-BPEMEHH
Ha (DyHIaMeHTaNbHOM CyOKBaHTOBOM YPOBHE BHITJIAIUT COBEP-
meHHO ¢aHTacTHYHO. TaM, HA caMOM «JOHBIIIKe> MUpo3anus,
OHa CKaYK00Opa3HO HETpeACcKa3yeMa U TIepEMEHYHBa, K TOMY XKe
TPaHUIlA MeXAY HempephIBHBIM M JHUCKPETHBHIM pa3MbiTa. TaM,
B HEBOOOPa3MMOli BHYTPEeHHEH TTyOuHe, KallJli MaTepUy Helpe-
PBIBHO MIEPETUBAIOTCS B OKEAH SHEPTHH U 0OGPATHO...
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O6pa3 Bubpupywouieil cTpyHsl WIH MeMOpaHsl KaK reome-
TPHU30BAHHOTO 6a3uca BCeX 3JIeMEHTAPHBIX YaCTHII, B 001eM-To,
JIOBOJIBHO SICEH, €CJIM, KOHEYHO, OIYCTUTh CBEPXCJIOXKHBII MaTe-
MaTHyeckuil anmapat. BooGiie roBops, Ha MOMEHT HATIMCAHHS
KHUTY (DU3MKH-TEOPETHKH €1lle AaTeKO He TOJHOCTHIO TOCTPOH-
71 M3 CTPYH u OpaH 311aHMe M-TeOpHH.

[Momo6HBIM 06pa3oM MOXKHO IIPE/JCTABUTh M OGpaHbI GoJsiee BbI-
COKHX Pa3MepHOCTeH, IpuYeM KosiebaHWsI CTPYH 371eCh 3aMEHSIOT-
cs1 BubpaisamMu MeM6pas. TakuM 06pazoM, paccMaTpiHasi pasHbie
BepCHH CTPYHHOH TEOPHH, MOXKHO IIDUHTH K BBIBOZY, YTO B OCHOBE
BCETO 9TOTO JIEXHT eMHAS TEOPHsI MHOTOMEPHBIX KBAHTOBBIX MEM-
Opan. DTa eMHCTBEHHOCTH OYEHb IPUBJEKaATE/IbHA, TAK YTO paboTa
Ha/l TOCTPOEHKEM TIOJTHOM KBAaHTOBON M-TeoprH NPO0/KAeTCs.

«dmo coxpanuno vt meopuro CMpyH — ecau OHA HA CaMoM Oelle
COXPAHUMCS, ~— MAK MO PEULeHUE COBEPUEHHO OPY20U NPobIeMbL:
Kak coeramn evicuue usMeperus cmaburonuimu. Benomnum, ymo
8 MEOPUSAX C BbICUIUMU USMEPEHUAMU CKPYUUBAHUE OONOIHUMENb-
HOLX UBMEPEHUTl NPOUSEO0UM MHONECTNBO PeteHuil.

Te, xomopuvie mozau O6bL socnpoussecmu HAbIIOOaeMbill HAMU
MUD, OUEHb CNEeYUanvible, Max Kax onpederexnble acnexmol 2eo-
MEMPUU BbICUUX USMEPEHULL 00MxcHbl 6YOYym no0OepIuUBaTabCS
samopoxcennvimu. C Opyzoti CmMOpoHbl, Pa3 Yr 260MEMPUS HAYU-
Haem USMEHAMbCA, OHA MOXCEM MOJLKO NPOOOAHCAMb 08U2aMbCA,
npueoos aubo K CuHzyAAPHOCMU, AUCO K GbICMPOMY PACUUPEHUIO,
Komopoe cdeiaem cKkpyueHHvle OONOTHUMENLHbIE PASMEPHOCTIU
CMoJb Hce bONbWUMU, KaK U HAO00aeMbie HaMU USMePeHUs.,

Cmpynnvie meopemuxu Ha3viearom smo npobaemoti cmabumisa-
uuu mooyaetl, 20e cnoso “mooynu” obosnauaem obuee naseanue ons
KOHCMAHM, KOMOpble pa3iudam ce0icmea 0onOIHUMENHbIX USMe-
penuti. Imo npobrema, KOMopy0 meopuy cmpyH credoéaro 6ol pe-
wumn, o 0onz0e 8pemst GbIN0 HeACHO, Kak amo coeramy. Kak u 6 dpy-
2UX CRYUASIX, NECCUMUCTILL ObLIU 00€CNOKOeHDL, A ONMUMUCTILL bl
YBepenbL, Umo Panbie i no3xce Mol HAUOEM pewienue. .

IIpozpecc nauancs 6 1990-e, xoz0a nexomopvie meopemuxu 6 Ka-
JUAHOPHUU NOHANL, WMo KIHCUOM GbUIo UCNOAb30saHUe Opan 01 cmabu-
JU3AUUU BOICUUUX UMepeHUl, TmOGbL nOHAMb Kak, HaM HAO0 NPUHATTL

152



nasa 3. Urpbl Ha cynepcTpyHHbIX 6paHax

60 eHUMAanUE OOHY 0COBEHHOCTIL NPOONIEMbL, KOMOPAsl 3aKIOUAETCS,
8 MOM, UIMO ZE0MEMPUS BbICUIUX UIMEDEHUT MONCEM USMEHAMCS. HE-
NPepvIeHo, XOMs U OCMABAIMbCSL XOPOUUM (POHOM 0N MeopuL CMpyH.
Hrvimu crosamus, 8viMoceme USMEHSNL 00beM UL (POPMY BbICUUUX U3-
Meperuii u, 0eliast Mo, Nepemexams Yepes NPOCMPARCME0 PATUUHbIX
CIPYHHBIX Meopuil. Mo 03HAUACT, MO HUYINO HE MOJXCem Cnacmu
2eOMEMPUI0 OONOTHUMENBHBIX UIMEPEHUTL OM S60TIOUUU 80 BDEMEHL.
Umobot u3bexcamo Mot 600U, Mbl OOIKHCHbL ObLTL HATIMU KAGCC
meoputi cmpyH, Cpedu Komopvix Gbut0 Gbt HEBOIMONCHO 0BULaNMLCS be3
paspeieos. O0ur u3 cnocob08 cOeaams 3mo 3axIoUaNCs 8 HAXOWOEeHUL
CTpYHHbIX MEoPUl, ONLsl KOMOPHIX KANCO0e UIMEHEHUE SBNALMCs OuC-
KPemubiM ULazomM — M0 eCTitb GMECTNO 2RA0K020 MEUEHIUS, CPeOU MEoPU
8bL 00NKHCHBL cOenamb borbuLUe, Pe3KUE USMEHEHUS>.

JIu Cmonun® HenpusitHOCTH ¢ GU3UKOIL: B3JieT TEOPUHU
CTPYH, YIIQIOK HAYKH H YTO 32 3TUM CJIEAYeT

Bcxkope mocie BcecTopoHHEH paspaboTKH KOHIIENITH MHOTO-
MEPHBIX KBAaHTOBBIX MeMOpaH Hay4yHble W IOIYJIIpPHBIE XYDHa-
JIbl 3aTIOJTHAM TIPOTHO3bI O GJIM30CTH OKOHYATEIHHON 1o0esbl
B 6opnbe ¢ TafiHamMu OKpyXxaiomeii Hac Bcenennoil. OzpHako
BMECTO 3TOTO TPH OYEPETHBIX MOMBITKAX MOJIYYUTH BCeOOUIne
3aKOHOMEPHOCTH Hallero Mupa pa3pasusicsi o4epeHOl rpaH/u-
O3HBIN KPHU3KC TeOPUH CTPyH-MeMbpaH. CyTh KpH3Kca B TEOPHH
CYTIEPCTPYH COCTOUT BKPATIIE B CJIeIyIonieM. M-TeopHsi OIUChIBA-
€T XH3Hb IPOTSKEHHBIX 00beKTOB B 11-MepHOM IIPOCTPAHCTBe-
BpeMeHH IIPH OY€eHb BHICOKOU TeMIepaType. 1 1-MepHoe mpocTpaH-
CTBO — 9TO HE IPUXOTb, & EANHCTBEHHBIH C1I0CO6 COOTBETCTBOBATH
Cpa3y BCeM HajlaraeMbIM YCJIOBUSIM. ECJIN MBI XOTUM MOJTY4YHUTb U3
3TOW TEOPUU CBOICTBA HAINIETO MUPA, TO MBI JOJKHBI IOCTETIEH-
HO TTOHWKATh TEMIIEPATYPY U CMOTPETD, YTO IPOMCXOJUT C ITUM
11-MepHBIM IPOCTPAHCTBOM H JIETAIONIUMY B HEM 0O BEKTaMHU.

Tax nomyyaercs, yto 7 u3 11 usmepeHHH CTaHOBATCA HEYCTOH-
YYBBIMY U CIIOHTAaHHO CBOPAYUBAIOTCA B CBEPXMHUKPOCKOITMYIECKHe
3aMKHYTble CTPYKTYPBI, OCTaBJIfAs MaKPOCKOIIMYECKUMH TOJBKO
TPH MPOCTPAHCTBEHHbIX U3MEPEHHS TLTIOC BpEMSI — YeThIpexMep-
HO€ IPOCTPAHCTBEHHO-BPEMEHHOE MHOTOOOpa3He Hallel pealbHO-
ctu. Jletasu 3TOro MexaHu3Ma ellle He U3y4YeHbl, U Ha CerOAHAIIHIN
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IeHb KaXXeTCsl, YTO B TEOPUM CYNEPCTPYH BO3MOXHO OTPOMHOE
YHCJIO Pa3HBIX KOH(pUTypaluii CBepHYTOTO MpocTpaHCTBa. Kax-
las Takasl KoH(puUrypaius IpuBeeT K KOHeUHOH Bcenennoit co
CBOMMH XapaKTEpPUCTVKAaMM: CUJIOH B3aMMOAEHCTBUI, MaccaMH
YacTuil ¥ T. . BCIO 3Ty COBOKYITHOCTh KOHEYHBIX BCEJIEHHBIX, KO-
TOPYIO0 MOXKHO TIOJLYYHTh U3 OJHOH-eJUHCTBEHHOW TEOPWH IIyTEM
Pa3HBIX CBEPTOK, (PU3UKU Ha3BAIH JIAHANIAPTOM TEOPHH.

Celiyac y»Ke MOXKHO CKa3aTh, YTO OJHOM W3 IJIABHBIX, IIPOOJIEM
KOCMOJIOTHYECKOH TeOPUU KBAHTOBBIX CYTIEPCTPYH SABJISIETCS TO, UTO
OHa He MOXET IIPe/ICKa3aTh, Kakasi IMeRHO BcesleHHasi peanusyeTcst
B PEabHOCTHU TIOCJIE TeX XK€ MHOXKECTBEHHBIX CTOJIKHOBEHUN MeM-
6pan. Hexotopbie (DH3UKH-TEOPETHKH CHIPABEATNBO YKa3bIBAIOT, YTO
Teopusi KOCMUYECKHX CYTIEPCTPYH HACTO/IBKO HEOTIPEIEIEHHA, UTO U3
€€ Pas3/IMIHBIX BAPHAHTOB MOXHO IIOJTyYHTh JII000e KOHEYHOE COCTO-
staue Haulero Mupa. Kocmonoru (popMyspyIoT 3TOT apajjoKe Tak:
NaHamadT TeopuY CymepcTPyH mpakTHyecKu OeckoneueH. Boobue
TOBOPsi, 3TO O3HAYAET, UTO TEOPUsI UMEET OuU€Hb BBICOKUII ypOBEHb
HAYUHOT CNEKYAAMUBHOCMI, U €€ HeJIb3sT OTPOBEPTHYTD: 060l pe-
3yJIbTaT JII0O0r0 SKCIIEPYMEHTa MOXHO OOBSICHHTH KaKOW-HUOYIb
MomUpUKAIMEH CyTiepcTPYHHOM MTapaJIuIMBi. &

Eciu Hama Bcenennas — MHoromepHasi MeM6paHa, ILiaBa-
iomas B ente 60jee MHOTOMEPHOM MIPOCTPAHCTBE, TO BobIIOH
B3pbIB, BO3MOXHO, OBLJ PE3YJBTATOM ee COYAAPEHHUs ¢ Hapas-
JieJibHON MeMOpaHoi. Takue CTOTKHOBEHWSI MOIYT OBTOPATHCS
rukandecku. Kaxaas rajjakTika nepeMeniaeTcs B IpOCTPaHCTBe-
BpeMEHH IO Y TH, UMeIoIeMy (hOpPMY ITeCOYHBIX YaCOB.

BpemenHas wikana, HENOCPEACTBEHHO TPUMBIKAIONAS K HEKOU
ycioBHOM Touke «0», Hayasia OTCYET BPEMEHH CYTIIECTBOBAHHS HAIEH
PEAIHLHOCTH U TIOJIHA 3arafiouHbixX coObiTHit, CTpemsinuecs B 6ecko-
HEYHOCTD ILTOTHOCTH MaTepUy 1 SHEPIHH MOKA eIe He MOTyT ObiTh
OITYICAHBI COBPEMEHHOM (pu3UKoil. TeM mopasuTesbHee, YTO TEOPHS
CymepcTpyH Oepet Ha cebsi HEMBICIMMYIO CMEJIOCTh MOJIETUPOBATH He
TOJIBKO caM MOMeHT bosbioro BapbiBa, HO 1 IPeALIeCTBYIONIEE Pa3-
BuTHe coObITHil. CylecTByeT qaxe [Be MOIEJIH, OUCHIBAIOLIME 0~
CHUHTYJIIPHOE cocTosiHpe Haulero Mupa. OnmHa U3 HUX OCHOBBIBACT-
CsI HA U3BECTHOW CMMETPHH 0OPallieH!s BDEMEHH, B CHJTY KOTOPOM
(pusnyeckue ypaBHEHUS PabOTAIOT OMHHAKOBO XOPOLIO HE3aBUCHMO
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lmasa 3. Urpel Ha cynepcTpyHHbIX 6paHax

OT HaIpaBJIeHYUs BpeMeHH. I10 TakoMy KOCMOJIOTHYECKOMY CIIEHAPHIO
Bcenennas 3a onpenesteHHbIN TPOMEXYTOK BpeMeHU 1o bosbinoro
B3pniBa pacniupsnace ¢ TaKOH Ae CKOPOCTBIO, KaK H yepe3 TaKoi ke
HHTEpBaJI Nocje Hero, OMHAKO M3MEHEHVWE CKOPOCTH PaCIIMPEHHS
B 3T MOMEHTHI MPOMCXOAMIO B IPOTHUBOMOJIOKHBIX HATTPABIEHHSIX:
ec niocsie bonpmioro Bapbisa paciivpenye 3aMesiiocs, TO repes
HHUM OHO YCKopsiIoch, B TakoM BapuarTe bonpioit Bapeis ipencraer
He MOMEHTOM BO3HMKHOBeHus1 MUDO3IaHUs, a IIPOCTO BHE3AITHBIM
NePeXo/IoM OT YCKOPEHHS K 3aMelJIEHHIO.

Pac. 53. Mup, sanyTanHuli B CynepCTPYHK (CM. BKJIEHKY)

«3apoim U 8 KOHYEe 3mM0o20 nymu KAad Wiu HAC OHCUOAET MONb-
KO Uy MpacuHa ewe 601ee HeBPA3YMUMENLHOU MAMEMATUKU?
Haxce camvie ambuyuostvie 3auumHuKy cmpyH noiazaom, ¥mo
npotidym ewe decamxu nem, npexcoe uem Mul Ynaem 0oCmMamoy-
Ho, umobbr cymemy cOenamy Xomo KaAKUe-mo IKCNEPUMEHMALbHIE
npedckasanus. A mem épemenem GbLla Ympauena ucmopuieckas
8536 IKCNEPUMEHMARLHOU 1 meopemuueckold Qusuxy. [Toxa noou,
3AHUMAIOWUECS. CIIPYHAMU, HE MOZYM UHMEPNPEemuposams 6oc-
npuHuMaemble HamMu ceoticmea peanvrozo Mupa, onu npocmo e 3a-
HUMaromes gusuxoi. Cmoum iu yHUGepCUMemam OnIauueams ux
pabomy u no3eoAsIMb PA3NAZAMY BNEUAMMUMENLHLLYX CMYOeHmoa?
Hatidym nu pabomy monodvie doxmopa gurocogpuu, uvs obracmo
OesmenbHOCU 0ZDAHUNUBACTNCS UMb MEOPUEl CYnepCmpyH, ecu
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Kx020a-Hubyow smu cmpyHoL onHym? Boimb MOdicem, 8ce 3mu MolCAU
0 cmpyHax 60aee nodoidym MamemMamuuecKum Qaxyromemam uu
Oaxce 6020CA08CKUM WKONAM, uem daxyrwmemam pusuku? Cxonv-

- KO aGHzenn8 Modcem manuesams Ha 6yaasounot 20108xke? CroavKo
UIMEPEHUL 8 KOMNAKMUDUUUPYEMOM MHO02000pa3ul, Komopoe
6 10% pa3s menvue 6ynasounoll 20106Ku?>

[lennon JIu Imsmoy. OyapoBatine Gpu3nKH

B TakoM CiueHapMH TOYKA KOCMOJIOTHYECKON CHHTYIAPHOCTH
Bonbmioro BspeiBa mpezacTaeT momob6ueM IIEHTPAa CHMMETDHH,
OTHOCHUTEJIbHO KoToporo Bcenenras nepen Bojibmiim B3pbiBom
OblIa TOYTH HEAJIbHBIM 3€PKAJbHBIM H300paKeHHEM CaMoii
cebst ocsie Hero. Ecyiu mpaBBl KOCMOJIOTH, CYHUTAIOLIME, YTO Pac-
ITUPEHHE IIPOCTPAHCTBA-BPEMEHH OY/IET IPOIOIKATHCS HEOIIPE-
IeJIeHHO JI0JITO, IO TeX IIOp, NTOKa BCSI MaTepusl He IIPeBpPaTHTCS
B pa3pe’keHHbI aTOMapHBIN Ta3, TO OHa Takxe OeckpaiiHe IIPo-
CTHpAeTCs U B npomioe. BeckoHeuHo 1aBHO OHa Obljia OYTH IMy-
CTa: ee 3aII0JIHSLI JIMIIb HEBEPOSITHO paspeXKeHHBbIH, XaOTHYECKU
ra3 U3 U3nydeHus U BeulecTBa. CHUJIBI B3aUMOJEHCTBUS MEXITY
YacTUI[AMH 3TOTO ra3a MPaKTU4YeCKH He CYLIeCTBOBAIM, OJHAKO
C TeYeHHEM BPEMEHH OHM BO3PACTAIH M CTATHBAIN MaTeP#Io BO-
emnHo. Ciy4yaiiHble HEO[HOPOIHOCTH EPBUYHOTO BEIECTBA BbI-
3pIBaTH 3 (eKT rPaBUTALUOHHOTO «CHEXHOTO KOMay, IIPUBO/S
K CKaI/IMBaHHMIO POTOBEIIECTBA C TIOCEAYIOIUM POCTOM ILIOT-
HOCTH 10 KDUTUYECKOT0 3HaUeHHU S Hayaia TPaBUTAI[MOHHOTO KOJI-
narnca. Tak Hauyanu 06pa3soBEIBATHCS IEPBUYHbIE YEPHBIE JBIPBL.

BHyTpH 4epHO#i ABIPHI IPOCTPAHCTBO U BPEMS MEHSIOTCS PO-
JISIMU: ee IIeHTP — He TOYKa IIPOCTPAHCTBA, @ MOMEHT BPEMEHH.
[Tagatomas B 4epHYO ABIPY MaTepusi, IPUOIUKAACH K LIEHTPY,
CTaHOBUTCS Bce 6osiee IIOTHOM. JJOCTUTHYB MAKCUMATBHBIX 3HA-
YeHU, AOIMYCKaeMbIX TeOpUel CTPYH, IUIOTHOCTD, TeMIlepaTypa
Y KpUBU3HA IPOCTPAHCTBA-BPEMEHH BHE3AITHO HAYMHAIOT YMEHbB-
IHaThCs. B MOMEHT Takoro IOBOpOTa M BO3HUKAET CUHTYJISIPHOCTD
KocMHu4ecKoro katakiuama bossmoro BapeiBa. [Tonyyaercs, uro
€CJIU CIe0BaTh TaKOMY CYIEPCTPYHHOMY KOCMOJIOTHYECKOMY
ClIeHapHIo, TO Hall Mup — 3To ObIBINAS BHYTPEHHOCTb OHOM U3
OTIHUCAHHbIX YEPHBIX JIBIP.
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[naga 3. Wrpbi Ha cynepcTpyHHbIX 6paHax

HeyauBuTenbHO, 4TO CTOJIb HEOOBIYHBIN ClIeHAPUI BHI3BAJ
MHOX€ECTBO COPOB. Tak, HEKOTOPble TeOPETHKU 0OOCHOBAHHO
3aMe4aloT, 4YTO JJI TOTO, YTOOHI TaKasi MOJENb COTJIACOBbIBA-
jach ¢ HabaoaeHuaMH, BeeenHas qoaxHa Oblja BOSHHKHYTh
U3 YEePHOM ABIPHl TUTAHTCKUX Pa3MEPOB, 3HAYUTETHHO OOJIb-
KX, 4YeM MacmTab JJMHBI B TEOPHH KBAHTOBBIX MeMOpaH.
Ho uX OnmoHeHTH BO3paXkaioT, YTO MOCKOJbKY yPaBHEHHS
M-Teopuu He HaKJIA[bIBAIOT HUKAKUX OTPAHUYEHHI Ha pa3Mep
YepHHIX AbID, TO popMupoBaHue BeeeHHON BHYTPH JOCTATOY-
HO 0O0JIBIIOTO KOJJIamcapa SBJASETCS CAY4alHbIM COOBITHEM.
Ecau xe cuutarh, YTO XapaKTep [OBEJAEHHS MATEPUHU U CaMO-
IO MPOCTPAHCTBA-BPEMEHH BOJIM3YU CUHTYASPHOCTH Bosbioro
B3pbiBa OB XaOTHYHBIM, TO B TAKOM XaoCe BIIOJIHE MOT BO3-
HUKHYTb JOCTATOYHO IJIOTHHIH a3 MEMOPaHHBIX IPOTOMHKPO-
KOJIIANCApOB B BHJE CBEPXMUKPOCKOIHYECKMX MACCHBHBIX
MeMOpaH, HaXOAAMMXCA Ha TPaHU IIPEBpAIlEHUs] B YePHbIE
ABIPBL. BO3MOXHO, B 3TOM COAEPKUTCS KJIIOY K PELIEHHIO TPO-
6JieM 3araJlOYHON CHHTYJSPHOCTH U He MEHee TaMHCTBEHHOU
NEPBUYHOM 9KCHAHCHY MPOCTPAHCTBA-BPEMEHHM B CTaHAAPT-
HOM KocMosoruu Boabmoro Bapeisa.

Ipyroit mnonyaspHed B HayYHBIX Kpyrax (PU3MKOB-
TEOPETHKOB KOCMOJIOTHYECKUH CyTIepCTPYHHBIH ClleHapuif HOCUT
Ha3BaHHe 3Knupomuueckozo (0T rped. ekpyrotic — npUILEIITNH
u3 orHs). B HeM mpemmaraeTcs Moenh AOCHHTYJISpHON Bce-
JIEHHOM KaK OIHOM u3 MeMOpaH, apeiidyolux B MHOTOMEPHOM
npocTpaHcTBe. [Ipi CTOIKHOBEHUH TaKUX MeMOPaH IIPOUCXOAUT
MHOXeCTBO TpooOpa3oB Hamlero bossimoro B3apbiBa, poaa-
IOIMX HOBbIE MUDBL.

OJKNUPOTHUYECKUIM CIleHApUit MMeeT U IUKJIUYeCKUH Ba-
PHMAaHT, Korga MeMOpaHbl, CTAJIKUBAsCh, OTCKAKMBAIOT [PYyT
OT ZpyTa U PacXoAsiTcs, 3aTeEM CHOBa NPUTSATUBAIOTCH U CO-
yIAapAIOTCsA, CHOBA PACXOASTCA — U TaK MPAKTH4YeCKU a0 Oec-
KOHeYHOCTU. Pacxofsick mocjie yJapa, OHU HEMHOTO pacTs-
TMBAIOTCS, a TMPH OYEPETHOM CONMKEHUH CHOBA CXHUMAKOTCS.
Korza HanpasjieHue ABWKEHHSA MeMOPaHbl MEHSIETCS] HA TIPO-
THBOIIOJIOXKHOE, OHA PacUIMpseTCs C YCKOPEHUEM, IT03TOMY Ha-
6r01aeMoe ceifyac yCKopeHHoe paciuupenue BeeeHHoit Moxer
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CBH/ETEJIbCTBOBATh O TPSAYNIEM TPAaHAUO3HOM KaTaKJIM3Me
MeMOPaHHOTO CTOJIKHOBEHHSI.

Pa3paboTYMKU SKIMPOTHYECKOH CXeMbl BHAYajle HAJIESUTHCH,
4To -¢ab0CTh CHJI OOJIErYUT TIPOIEAYPY aHATM3a CTOJKHOBE-
HHUS, OJHAKO UM IPUXOMUTCS UMETh JEJI0 C BBICOKOH KPUBU3HOU
IPOCTPaHCTBa-BPeMeHH, I03TOMY IIOKa HeJib3si ONHO3HAYHO PEIlUTh,
yAacTcs ik u3bexaTh cHHrysipHocTH. KpoMe Toro, aToT clieHapuii
JIOJDKEH MPOTEKATb IMPH BEChbMa CIEIM(UYHBIX 0OCTOATEIBCTBAX.
Hanpumep, mepezi caMbIM CTOJIKHOBEHIEM MEMOPaHbl I0/DKHbI OBITh
TIOYTH HEATBHO apaJliebHbI APYT APYTY, HHAYe BBI3BAHHBI HMH
Bosbitioit BapeiB OyeT HEAOCTATOUHY OAHOPOAHBIM. B 1ukInye-
CKO# BepCHH 3Ta IPobJiEMa CTOUT He TAK OCTPO: MOCTIEJOBATE/IbHBIE
COyZlapeHHsI O3BOIHIA Obl MEMOPaHaM BEIPOBHSITHCSL.

Y 060MX CTPYHHBIX KOCMOJIOTMYECKHUX CIIEHADHEB €CTh Psi
OOIIUX YepT MX KOHTHHYATbHOM TOIOJIOTMH, YTO W IIO3BOJISET
IIPUMEHUTHh K HUM BBIBOZIBI U3 TeopeMbl [Tyankape — IlepenbMma-
Ha. Tak, 06a BCeJleHCKMX 3BOJIIOIMOHHBIX MPOIlecca HAaUMHAIOTCS
C IPaKTUYECKH 6€3rpaHHYHOTO, XOJIOIHOTO U 3aII0THEHHOTO CBEPX-
paspexeHHbIM BerectBoM Mupa. [Togo6Hast reomeTpust IKCTpaB-
CeJIEHHOH Kak pa3 ¥ IpejnosaraeT HaIMYKue TOIOJIOTHH [JIAIKOTO
OHOCBSI3HOTO MHOTOOOPA3Hsi, KOTOPOE 3aTeM 110 00eUM MOJIGISM
HaYyMHAeT MPeobpa3oBLIBATLCS Yepe3 (PU3NYECKH TPYAHOOGBIC-
HUMBI TPAHCCHUHTYJSAPHBIA Ilepexof B KaTakiau3Mm bosbinoro
BapeiBa. [lasee cienyeT npecioByTasi CTalsi MTHOBEHHOI (TIpa-
BUJIbHEE CKa3aTh, TEMIIOPATBbHO-TIJIAHKOBCKON) MHQIIAIIMOHHON
CTaJU¥ PacIIMpeHus, KOTOpasi CHOBA IIOBTOPSIET TOTIOJIOTHYECKHE
npeoOpa3oBanus TeopeMst [lyankape — Iepenbmana. MOXHO, KO-
HEYHO, HATH M ONpe/ie/IeHHbIE OTJTHYHS B TOAOOHBIX CLEHAPUSX
«xkupoobpasoBanusi>. Hanpumep, B IpeiB3pbIBHOM CIIEHAPUH BCE
CHJIbI TIPHPO/BI H3HAYATBHO OYeHb CJIa0bl M TIOCTEINIEHHO YCHIIU-
BAaIOTCSI, TOCTUrasi MaKCHMyMa B MoMeHT Bosbitioro Bapeisa. st
SKMHUPOTHYECKOH MOJIEIM CIIPABEJIMBO 0OpaTHOE: CTOKHOBEHHE
IPOMCXOAUT TOTZA, KOT[la 3HAUYEHUSI CHUJ MUHUMAJBHBL 3/€Ch,
€CTeCTBEHHO, OYAyT MPHCYTCTBOBATh PasHBie pelleHus npobJie-
Mbi [TyaHkape, HO, pa3yMeeTcsi, CyTh TOMOJOTHYECKOTO TIOAXO/A,
HaiiileHHoro ['puropuem fAxosieBudeM IlepesbMaHOM, OT 3TOrO
HUCKOJIBKO HE MEHSIETCSL.
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Yactb 4

«[1s0um u xmo, pasunye pom, 66epx Ul e, NPUULYPUBLIUCY,
6HU3, K020a NLIMAEMCS ¢ NOMOULHIO OUWYUEHUTI YMo-AUb0 pacno-
3Hamb, 8ce PasHo, YMeepHcoaio s, OH HUK020a 3MO20 He NOCMuzZHen,
nomomy umo 045 no0o6H020 poda seweli ne CYwecmayem No3HAHUS
U uenoeex npu IMOM CMOTPU He 88ePX, A 6HU3, Xoms Obl OH U Jie-
HCAN HAB3HUYD HA 3EME WL YMEL NAABATL HA CNUHE 8 MODE>.

[TnaTon. TocymapcrBo

«Teopuio MHONMCECME U 6CIO MAMEMAMUKY PA3YMHee NPeocnas-
Mo cebe max, Kax Mol npedcmasisiem meopemuueckue pasoenv.
ECMECMBEHHBIX HAYK — COCTOAUSUMU U3 UCTIUK ULU 2UNOMmes, Npa-
BUNLHOCTL KOMOPHIX NOOMEEPHCOaemcs He CMOLbKO cusiHuem 6e3-
YNPeunoti 102UKU, CKOIBKO KOC6EHHbIM CUCTEMATIUYECKUM 8K~
00M, KOMOPLTL OHU BHOCATN 8 OP2AHUIAUUIO SMAUPUUECKUX OAHHBIX
8 CIECMBEHHbIX HAYKAX».

Yunnapn Ban Opman Kyaitn. Dusocodcekoe 3nauenue
COBPEeMEHHOM JIOTUKU»

«Yuenviii — uenosex npaxmuueckuii u npeciedyem npaxmuuecKue
yenu. OH ne uwem ucmuny 6 noCIeOHet UHCMAHUUU, G 0080TbCMEYem-
st npubnusceruem x reii. On 2060pum He 00 OKOHUAMELHOM PE3Yb-
mame, a 06 ouepedrom npubuxcenuu. He 6 ezo exyce me ussugpgpe
CMpyKmypoL, KOMOpbie CMOoLo SeMepHnl, WMO 00UH-OUHCMBEHHEHL
U3BAN NPUBOOUM K 2UbeU 8Ce20 UEN020. YUeHbIl CIMpoum Meonen-
HO U 803600uUM NOCMPOLiKU, Obimb MONCEm, HECKOILKO Zpybosamubie,
HO 3amo npounsie. Ecnu xaxas-nubyos yacmv 6038e0enH0z0 UM co-
OPYXHCEHUSL EMY HE NOHPABUIMCS, OK C 20MOBHOCIIHIO 3AMEHSEM ee,
He NpUUUHAR Yuwepda OCMAaNbHOMY 30aHuI0 Oaxce 8 mOoM Ciyuae,
K020a Heyoaunas 4acmy Pacnonoxera 601U3U CaMoz0 OCHOBAHUSL.
B uenom on Oosonen ceoei pabomoil, ubo, X0Ms HayKa HuK020a
He 6vila NOTHOCTILIO NPAsA, OHA 3A8E00MO HUKOZ0A UETIUKOM HE 3a0TYHC-
0anaco u co8epIIEHCMB08ANACH OM OECSIMUTIEIMUA K OeCSmUNemuio.

[Tonazamv, wmo cywecmsyem ucmuna 8 NoCi1eoHel UHCMaHuL,
XOMSL MAKas MoUKa 3peHUs PACIPOCMPanena Heobbiatino wupo-
KO, He OueHb MONE3H0 O HAYKU; OHA 200Umcs pasee KaK yKala-
menb 20pU30HMA, K KOMOPOMY MONCHO CIIPEMUMBCS, HO HE NYHKM,
KOMOP020 MONCHO OOCTUUD>.

Tunbepr JIptouc. AHATOMUS HAYKH
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MHoromupbe

«H3 npunyunoe obuseii meopuu OMHOCUMELLHOCIU Bbimexaen,
YUMo 8 HaweM NPOULIoM OonxcHa Obila CYuecmeosams CUHZYAap-
Hocmb. B6ausu 5mot cunzyasprocmu Heb3st onpedesums noiesvie
ypasnenus. B pesyrvmame xaraccuseckas 06uas meopust 0mHocu-
MeALHOCTU CamMa NPUeooum k cobcmeenHol zubenu: OHa npeocka-
3vi8aem, umo He moxcem npedckasame Beenennyro... Ecau 3axomol
usuru mMozym Hapywamocs npu 3apoxcdenuu Bcenennot, nouemy
OHU He MOozym Hapywamucs ewe 20e-mo? B xeanmosod meopuu
ecms npuHuun, xomopuili 2080pum, YMoO MoxHcem NPOU30UMU YMmo
Y200H0, eciu MObKO 3mo He abcorromuo anpeweno. Ecau dony-
CKAEMCSl, WMo CUHZYIAPHbIC UCTIOPUY 68 NPOULIOM MOZYm O0asamb
BKIA0 8 UHTNEZPAT N0 NYMAM, OHU MOLYM NPOSBUMBCA 20€-Hubydb
ewie U npedcKa3amenbHOCms Meopuu NoTHocmsio mepsemcs. Ecau
3AKOHYL PUIUKYU HADYMAIMCS 8 CUHZYASPHOCTISX, OHU MOZYM HA-
pywamocs 8 nobom dpyeom mecmes.

Cruser Xoxunr. I[Ipupoga npocTpaHcTBa H BpDEMEHH.
KsanTOBast KOCMOJIOTHS

Puc. 54. Muoromupse hpuamMonoB (cM. BKIEHKY)

[TosmHOCTHIO 3aMKHYTHIH MHp [0 HAEE HUKAK cebsl BHEINHE
He TPOSIBJISieT: U3 Hero He MPOHMKAIOT HapyXy Jake CBETOBLIE

6 Tpuropait Hepearman 161



YacTb 4

Jyuu. 3HAYUT, CHAPYXKU OH JOJDKEH NPEACTABJATH AJIs CTOPOH-
Hero HaGII0AaTela HEYTO, He HMEIoIee HU Pa3MepPOB, HH MAacChl,
HH 3JEKTPHYECKOro 3apsga. Takum obpasomM, B HallleM BOOOpa-
“JKEHHH BEIPUCOBBIBAETCS COBEPIIEHHO (paHTaCTHUECKast KAPTHHA.
BuiTh MOXeT, 1 Hama BceseHHast co BCEMH €€ COHIAMH, MJIey-
HBIMH TYTSAMH, TYMAHHOCTAMH, KBa3apaMM — BCETO JIUIIb OJMH
u3 $punMoHOB. BripoueM, ppuaMonbl HeOOSI3aTENBHO TOMKHEL
3aK/II04ath B ce0e TOMbKO TMraHTCKHe MHpo3faHus. Ux comep-
HKHMOE MOXeT OHITh U 60JIee CKPOMHBIM: HATIPHMED, COJIeI)}KaTb
B ce0e OHY JUIUb rajlakKTHKY, 3BE3Ny...

MHoroe B aHanu3e TeopeMbl Myankape — Ilepenpmana ro-
BOPHT O TOM, 4TO €c/i aOCTPaKTHBIE TOMOJOTHYECKHE TIOCTPOE-
HHUsI IECTBUTEIIBHO COOTBETCTBYIOT OKpYKalollel (puauyeckoi
PEaJbHOCTH, TO U BCs Hama BceseHHasi BIOIHE MOXeT OBITH
MHOTOMEpPHA He TOJIbKO B IIPOCTPAHCTBE, HO H BO BpeMeHH. [1pu
3TOM, KOHEYHO k€, eCTECTBEHHO CUMUTATh, 4TO AOTIOJIHUTEIbHbIE
[IPOCTPaHCTBEHHO-BpeMeHHbIe KOOPAMHATHI CKPBITHI I/I€-TO B He-
BOO6pasuMo Aasiekoit rrybune Muposaanusa. Ho camoe riasnoe
TYT — IOCTPOUTb T€OMETPHU3UPOBAHHBIN TYTh TOMOJOTUYECKUX
WHBAPHAHTOB, JIEXAlIUX B OCHOBe Hamreit mpobiemsl [Tyankape,
¥ TIPOC/IEIMTh HX MyTh OT ILTAHKOBCKUX MacuiTaboB 10 MeTara-
JIAKTUYECKOTO pasinyca BceneHHOH. '

TyT MOXHO BCIIOMHMTH PabOTBI BBIJAIOIIETOCS COBETCKOTO
yaenoro M. A. Mapkosa. Du3uk-teopetuk, paboTawpomuit B 06-
JIACTAX KBAHTOBOM MEXaHMKH, KJIACCHYECKON 3TEKTPOAMHAMH-
KU, KBAaHTOBOU TEOPUH I0JIsI, GDUIUKH 3T€MEHTAPHBIX YaCTHII,
TEOpHM TPaBUTAIMM, (PU3MKYU HEUTPHUHO, KOCMOJIOTHH, METO/IO-
noruu GpuU3MKH, akageMUK MapKoB OfIHMM U3 MEPBBIX MCIIOJb-
30BaJl METOJl MHOTOBPEMEHHOTO (hOPMATU3Ma; BHIABUHYJI UEIO
CO3/IaHMsI TEOPHH HEJOKATH30BAHHBIX ITOJIEi; pa3paboTaa KOH-
HEeNuUI0 AWHaAMUYecKH JedopMupoBaHHOro GopM-daxTopa
Y MpeCcKa3a] BO3MOXKHOCTD CYIECTBOBAHHUS OOJBIIOr0 KOJUYe-
CTBa BO36YXKAEHHBIX COCTOSIHUN Me30HOB M GApPHOHOB C MaJIbIM
BPEMEHEM JKH3HU — OTKPHITHIX [I03/[HEE PE30HAHCOB; IIPENIONKUIT
IpOrpaMMy pellieHusi MpobaeM GU3MKH TeMEHTAPDHBIX YACTHII
Ha YCKOPUTENAX; Pa3pabaThiBal MOZIETH M KJIACCH(PUKALHKIO Ya-
CTHIl, TIPEMJIOKUT MOJENb MPENeJbHO MACCUBHOU YaCTHMI(BI —
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MaKCHMMOHA M YaCTHIlbl MUHUMATBHBIX Pa3MEPOB, cojepKaliei
CKOJLIarcupoBaBiliniicsa GpuaMaHoBCKuii MUP, — (PPUAMOHA; pac-
CMOTpeJ BO3MOXKHBIE ClleHapiH pasBuTHs BeeneHHOI U yka3an Ha
BO3MOXKHOCTD M30€XaTh CUHTYJISPHOCTH IIPH €e cxXaThu. Mouceit
AJlekcaHIPOBUY CO3[ja/l COBEPLIEHHO MapaJOKCATbHBIA MaTeMa-
THYECKHA 06pa3 MOg06HOr0 MHpa U Ha3Baj Takue 0Opa30OBaHUS
(puaMOHaMH — B YeCTh BIiEPBbIE YKA3aBIIEr0 Ha BO3MOYKHOCTD UX
CYIliecTBOBaHHs 3HaMeHUTOTO MaTeMaTHKa A. A, Dpuamana.

Konuenuuio sBomoitnu Beenennoit B obpase MeraruraHr-
CKOIf KBa3U4aCTUIIbI — PPUAMOHA — MOXKHO HOIBITAThCS TIOHATD,
IIPEJCTaBUB BHelIHee IIPOTONPOCTPAHCTBO CO CTPEJIOH BpeMeHU
Y CTOPOHHMM HabJIoZaTesieM ¢ 4acaMi, He TPUHAIEXANIUM Ha-
meii Beenennoil. Takum o6pa3om, pecb Mup hopMaabHO MOX-
HO pasjIeJUTh Ha [Be TJIaBHbIE YyacTH: JeMOHa-HabmoAaTes s
C ero U3MepUTEIbHBIME IPHOOPaMK M OCTATBHYI0 My.IbTHECE-
neunyio. Toraa BosHOBble GYHKIMK MyJIbTHBCENIEHHON OyayT
OTPE/IEIATHCSA MOKa3aHUSMH XPOHOMETpa APYroro Habmionate-
JIsl — JIeMHYPra, TO €CTh COOCTBEHHBIM BPEMEHEM BHEIIHETrO Ha-
GiroaTess], OTCYUTHIBAEMBIM Ha XPOHOKBAHTOBOMH cTpeie. JTa
3aBHCHMOCTB OT BpeMeHH B HEKOTOPOM CMEIC/Ie OO BeKTHBHA: pe-
3yJIbTaThl, MOJyYEeHHbIE PA3IMYHBIMUA BHYTPEHHUMH OOUTATESA-
MU MYJbTUMUPOB, JXUBYLIIMMH B OJTHOM U TOM K€ XDOHOKBAHTO-
BOM cocTosinuk Bcenentoit, 6yayT aGCOMOTHO COBIANATD.

Ecnm ucxonuTh u3 TeOpHH (PUIMOHOB, TO HOIYYaeTcs, YTO
mobast 3JIeMeHTapHasi YacTUIA, B MPHUHLUHUIE, MOXET OKa3aThCs
BXOJOM B HHBbIE MUDHL IIPOHHKHYB depe3 ee TOBEPXHOCTb, MbI
MOYXeM OUYTHUTHCS B HHON BceeseHHoi ¢ TpyIHOBOOOpasMbIM CO-
NEePXUMBIM, TIPUYY/ITUBBIMH TATAKTUKaMU, HaceJeHHBIMU CTPaH-
HbIMU 1IMBUIM3aMsiMU. OTJISIHYBIINCH e Ha3a/l, MbI OBl YBHIETH,
4TO Halla popHast Beenennas cxkanach 10 MUKPOCKOITHYECKHUX pas3-
MepoB. Eciii 6bI MBI 3aX0OTeIH BEPHYTHCS Ha3a/l, TO NPHIILIOCH Obl
CHOBa IIPOJleNIaTh Bech Iy Thb [T0 KOpUAOPY Mexay MupaMu. Ilyre-
IIECTBYs HO Pa3IUYHBIM QPUIMOHAM, MbI BCTPEYATH Obl KaXKIbIH
pa3 HOBYIO PeasIbHOCTb, M Halle MepeMelieHre TI0 UHBIM MUpaM
MOLJI0 ObI TIPOOIIKATHCS 10 GECKOHEYHOCTH. IHTEpecHo, YTo Ta-
KHe IyTenlecTBUsI MOTJIM Obl IPUBECTH HE TOJIBKO K IIEPeMelleHH -
sIM B IIPOCTPAHCTBE, HO U K MePEMENICHUSM BO BDEMEHHU.
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OnHaxo cpaBHEHHE 3TO JTUIIEHO Pa3Maxa, IPUCYHIETro caMoi (hu-
3HUYECKO TeOpUH, O KOTOPOH UZET pedb. B pealbHOCTU pedb JOJIK-
HA W/TH HE O THICSYaX W300paXKeHUIT OQHOI Bely, HO O BETHKOM
MHOYKECTBE KOIHIA KaK/IOTO IIPEAMETA, YYaCTBYIOIIETO B COOBITHSX.
Jlio6oit U3 Hac, eciy MPUPOAA CIEAYeT CTATHYECKON KOHIIEMIIUH
BpPeMeHH, JOJKEH MIMETh Ha CBoelt MMPOBOH JIMHUY BIIEPENH U NO-
3a/u ceOst TBMY-ThMYIUYIO JBOWHUKOB, T0GABOUHBIX IK3EMIUISIPOB
camoro cebst. KoHeuHo, IBOMHMKAaMU OHY SIBJSTIOTCSI TOJTBKO TOTAA,
KOT/Ia HAXOZSITCSI CPAaBHUTEIBHO HeIaIeKo APYT OT ApyTa BO BpeMe-
Hu. YeM Iuiy6iKe B IPOIIJIOE, TEM SIBCTBEHHEE Bailly ABOWHUKH MO-
JIOIEIOT, UeM Jasibllie B Oyayliee — TeM CTapiie OHU CTAHOBSITCSI.

il

Ed

Puc. 55. B rayOune Muposaanus: nepeiietenne memOpas, Gpuamonos
1 MaKCAMOHOB (CM. BKJIEHKY)

«Jlononnumensubie paIMepHOCIU MOZYM NPedCcmasams NOJHO-
CMBI0 CBEPHYMBIMU UL MO CBOEL MANOCTNU HEOOCTYNHBIMU CO8PE-
MEHHDIM. UIMEPUMENRLHBIM NPUOOPAM, OO 0ZDOMHBIMU, UYMb AU
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e 6eckoneunpimu. CoZnacko 00HOT U3 MaKux meopuil, 6ce pasmep-
nocmu Bcenennoti enavane 6o 00UHaK0680U 8EIUNUNDL, HO 3aTeM
DPa30eUNUCD U USMEHSTU CBON0 BENUNUNY NO MEPe PACUUPENUS
u oxnaxcdenus Beenennou. Tpydnocms 6 evibope kaxoti-mubo meo-
puu dannozo pooa 00YCrOBLEHA MEM, YMO HAWL ONbIM UMY UHMYU-
YUSL HENDUMEHUMYL K PAIMEPHOCTAM, GLIXO0AUUM 3 PAMKU Ye-
MbIPEXMEPHO20 MUPQ, 8 KOMOPOM MbL HCUBEM>.

Aptyp Yurrunc, Yapnsa Yunn. [1ATh HepelneHHRIX npobiieM HayKu

Taxyio KapTuHy MHpa NHOT/Ia CPABHUBAIOT C KUHOJIEHTOM: KK/ TbIi
ee KaZp CYIIEeCTBOBAI U JI0 TOTO, KaK YBEIMYEHHBIM TIONAT Ha 9KpaH,
HO 3pUTEJIb-TO BUAUT €T0 UMEHHO B 3TOT, U TOJIKO B 3TOT MOMEHT.

CaMu TepMHUHBI <IPOIIJIOE», «HACTosllee» U <«Oymyiees
YTPauMBalOT CBGH NPUBBIYHBIN IJIsI HAC CMBICI, BeIb MPOLLIBIM
MBI Ha3bIBAaeM ylIefilee, HCUe3HyBlIee, OYAYIIMM — TO, 4TO II0-
SIBUTCS, a TYT HUYTO B MUpe He YXOIHT, KaK U He IIPUXOIUT, BCe
CyIIECTBYET HABEYHO, HACOBCEM. A 4TOOBI pa300paThCs B IIOPAZIKE
coGBITHI BO BpEMEHH, HY>KHO TOJIBKO YCTAHOBUTD MX TOCTIEA0BA-
TEJIBHOCTD JPYT OTHOCUTENBHO JPYyTra — OLHO U3 HUX CIYYHIOCH
paHblIIIe PYTOTO, HQ ITO3XKE TPETHETO.

TeM He MeHee OIBIT Pa3BUTHSA HAYKH YUMT HAC, 4TO 31aHue Mu-
posmanus eauHo. V1 eciiu Ha OZIHOM M3 ero GecUrc/IeHHbIX ITaxXei
MBI HaiiJIeM aTOMBI TIPOCTPAHCTBA B BUIE HEAEUMBIX sSTYEEK 00beMa
Hamero Mupa, To Ha COCeHEM 3Taxe, CKopee BCero, byyT PHCYT-
CTBOBATb U aTOMBI BpEMEHH. TaK YTO B 3TOM CMBICJIE MBI BIIOJIHE MO-
’KeM TOBODHTB O BOSMOMKHOCTH CyIIECTBOBAHHMS HEKUX YaCTHII Bpe-
MeHH, Ha30BeM MX XpOHOHamMu. OHAKO €CJIM MBI XOTHM TOBODHUTD
0 PETbHOCTH BO3MOJXKHBIX ITyTEINECTBHI BO BpEMEHH, a TeM GoJiee
0 HEKHX THIOTETHYECKHMX anmapaTaX, HpeoOpasylolMX BpeMs,
TO HaM, KOHEYHO )K€, HeOOXOAUMBI 9KCIIEPMMEHTDI, KOTOPbIE GBI MO~
3BOJIMJIY OTBICKATh XOTS OBl IPU3HAKM TAKUX XPOHOHOB. [Ipensapu-
TeJIbHBIE PACYEThI [TOKA3BIBAIOT, YTO B IIOAOOHBIX OIBITAX HEOOX01H-
MO Oy/IeT Pa3roHATh MUKPOYACTHIIBI 0 SHEPTHH IIOPSIKA JECATKOB
MIWJLTHAPZOB Mkoysell. Muoro ato uau Maio? Harmpumep, cambie
MOIIHbIE YCKOPHTEH, KOTOpBIE ILIAHUPYETCA IOCTPOMTb B OJH-
XKaiflee BpeMsi, CMOTYT O6eCIIedMTh €Ba JIH MIJUIMAPIHYIO OO
Ot sHeprun. I1o BCeii BepOATHOCTH, ITOAOOHBIN YCKOPUTEb OyIeT
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HIOCTPOEH ZI0BOJIBHO HECKOPO, BEMb IS €r0 paboTsl MOHAA006sTCS
OIPOMHBIE 3HEPreTHYECKHE PeCYPCHL.

Ko Bcemy npoueMy Takoi uyZOBHITHBIN 3KCIIEPUMEHTATBHBIH
1puGop Bpsi JM BOOOIIE MOTYYUTCSE Pa3MECTHTh HA 3eMJie U3-3a
€ro SIBHOW HEIKOJOTHYHOCTH. I10700HBIE IKCIEPUMEHTHI JIydlie
BCEro BooOiiie TPOBOANTH B KOCMOce. BIpoueM, KocMoC IpsiMo celt-
Yyac MOXeT IToMoYb (hpu3uKaM B 3TOM Bonpoce. Benp B «HeunctoBoit
Bcenennoity, kak mmcajg BUAHBIH acTpodHU3UK KOHIA TPOILIOro
Beka Jx. Hap/imkap, BCeraa MOKHO HAWTH IPOIECChl HAMHOTO 00~
Jiee JHEPTHYHBIE, YeM TpebyeMble. ITH «KOCMUYECKHE YCKOPUTEH
st GEIHBIX>, KAaK HA3BIBAIOT MX CAMK YYEHbIE, MOYKHO BCTPETHTh
B CaMbIX pa3HBIX yrojkax MeTaranakTuku. UTO Ke pasroHseT
B HUX YACTHIIBI JI0 COBEPIIEHHO HeBOOOpa3uMbIX sHepruii? [Ipexne
BCETO 3TO MATHUTHbBIE U IEKTPHIECKHUE 110711 MACCUBHBIX GBICTPO-
BpAIMIAIONIUXCSA HEUTPOHHBIX 3Be3]] ¥, BO3MOXKHO, 3aMEP3HIUX KO-
JIATICAPOB — YepHBIX ABIP. TYT, KOHEYHO JKe, BO3HUKAET IpodiemMa
BO3MOXXHOCTH HaGTIONIEHNSI 32 PE3YIBTATOM PabOThl KOCMHYECKHX
YCKOpHTeJIel, HO 3TO yKe BIIOJIHe pelllaeMbli BOIIPOC VISt COBpEMeH-
Hoi Hayku. [Tog0GHBIM I1€J5IM Y7Ke MHOTO JIET CJTYKAT OPOUTAIIbHEIE
acTpodusMyecKkye 1ab0paTOpUH, BPAILAIONIUECS BOKPYT 3eMJIH.

B cospeMenHoii Hayke mo6oe uccienoBanue Gu3muedkux
CBOMCTB BpeMeHH Bce Yallle CBSI3bIBAETCSI C IIPUHIIUIIAMUA KBAHTO-
Bo# du3nku. Tak, B KapTiHe Mupo3naHust GU3MKH BIOJHE Olpe-
ZIeJICHHO BBIJEJISTIOT MUHUMAJIbHBIE PAa3MePhl IUTAHKOBCKUX sTYEeK
[IPOCTPAHCTBA, Ha3biBasi X (YHAMEHTAIBHON /UTMHOH — KBaHTa-
M# TIpocTpaHcTBa. YToOBI elile pa3 MPeACTaBUTh WX (haHTaCTHYECKH
MaJIeHbKHIi pa3Mep, IaBaiiTe YBeIMYNM Pa3Mep TAKUX KJIETOK IIpPO-
CTPAHCTBA 10 OJIHOTO CAHTHMETPA, TOT/a IUAMETP 00BIYHOTO aTOMa
IpLIrHY Obl B pasMmepax 10 30 MUUIHapAOB CBETOBBIX JIET, B [Ba
pasa IpeB30HAs pa3Mep BUIMMOU BceseHHON — MeTaramaKTUKH.
ATOM — 3TO MUHUMAJIbHBII PEATHHO HAG I0IAEMBbIH B 3JIEKTPOHHbIH
MHKPOCKOIT MUKPOOOBEKT, (poTorpacin KOTOPOro MOXKHO YBUIETD
Ha CTPaHHIaX HIKOJbHBIX yueOHHKOB. Creyiomas Bexa Ha IyTH
B IVIyOMHBI MAaTEPHH — aTOMHOe s/Ipo. Ec/iv MoBTOpHTD Haillle CaH-
THUMETPOBOE yBeJMYeHWe IUTAaHKOBCKOW SYelKM IPOCTPAaHCTBa,
TO SI/IPO ATOMA ITPEBPATHTCS B TA/IAKTHKY, IIOA00HYI0 HanieMy MJiey-
HoMy IlyTH, o Kotopoii cBet 6yzeT mytenrectBoBarh 300 000 seT.
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Ewre Tpyasee npencraButh cebe 2/ieMEHTAPHBIA aTOM BpeMe-
HU — xpornoxearnm. ETo AMUTeNbHOCTh B CeKyHJJaX PaBHA BPEMEHH
IPOXOKIEHUS cBeTOM co ckopocTbio 300 000 KUIoMeTpOB B CEKYH-
2y GyHAaMEHTATbHOM JTHHBI ITAHKOBCKOM ST4EHKY IIPOCTPAHCTBA.

Puc. 56. TIpoekTuBHbIH 06pa3 KBA3U3aMKHYTOTO MHPAa KBAHTOBOTO BaKyyMma
¢ MHOTOCBsI3HOI TomoJiorneit ITyaukape — TlepestbMana (cM. BIEHKy)

«B cospementoti keanmosoi ghusuxe k8aHmoewlll 8aKyyM — cOCMOSN-
HUe CUCTNEMbL C MUHUMATLHOU dHepeuetl, KOmopoe onpedensemcs.
YPABHEHUAMU 80THOBOU MEXAHUKU U CEUUATOHOT MEOPUL OMHOCU-
menvrocmu. O0naxo smo €yuecmeenno Govile, Yem COCMOsHUE Cli-
CmembL: 9M0o MaKHe 30Ha, 20€ MAUHCMBEHHOe NOTe “Hyaesoi moyuxu”
nposiensem cebs. SHepeausi IMO20 NOASL NOSBAIEMCS, K0204 8ce npo-
uue, 60.1ee 00bIuHbIE POPMBL IHEPLUU UCHE3AOM — OMCIHO0a U HA38a-
Hue “nynesas mouka’. Fnepzuu 8 MO MouKe HOCAM “BUPMYaILHbIL”
xapaxmep: OHU He CO8NAdaIom ¢ KIACCUUECKUMU ZDASUMAUUOHHbIMU,
ATEKMPOMAZHUMHIMY, WU S0epHbiMu cunamu. Ckopee 5mo ucmun-
HOUE UCTNOUHUK ANEKTPOMAZHUMHDLY, 2PABUMAUUOHHBIX U A0EPHBIX
cun 8 xocmoce. Kax maxoevie onu S6A0MCE MAKHCE UCTIOUHUKOM
mex aHepeuil, Komopbie C8A3AKBI C MACCOL, — YACTIUYAMY Bel4ecBa,
3anoansowezo ussecmuyio Beenennyro.

Texnuueckue onpedeneHus IHEPLEMUUECKOZ0 NOLA “HyAeeotl mouku”,
CYHCAUL20 OCHOBAHUEM KEAHMOB020 BAKYYMA, OMMEUAIOM MOpe NoY-
mu 6eckoHeuHot SHepzuL, 8 KOMOPOM UACTUYbL MAMEPUY 061a0arom
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HeoxcudanHot  cybempyxmypoii. COnacto pacuemam anziuiickozo
usuxa Ilons Jupaxa, y ecex wacmuy, 8 COCMOSHUAX C NORONCUMENL-
HOU aHepeueli ecmo NAPMHEPbL ¢ OMPUUAMEILHOU sHepeauell (no co-
BPEMENNOL TEPMUNHOTOZUL IMO AHMUNACTIUYLI, KOMOPbie ObLIL Om-
" KpbimbL SKCNEPUMEHMATbHO). Inepeuu “wynesoti mouku” obpazyiom
8 Keanmoeom eaxyyme ‘mope Jupaxa”: Mope wacmuy, 8 COCMOSHUAX
¢ ompuuamenvholi Hepeueti. Xomsi Habmodams smu wacmuubl He-
BOIMONCHO, OHUL He ABAOMCS uxmueHbimu. Bobyicoas cocmosnus
C OmpuuamenvHOL SHepzueti 8 8aKyyMHOM noe “Hynesol mouru” ¢ no-
MOUBHI0 COCTAMOUHBIX UMNYBCO8 SHepeuw (nopsaoka 1027 pe/ci’),
MOJKCHO “Nepebpocumy” yuacmox 3mozo NOJs 8 COCTMOSHUE ¢ TION0HCU-
menvHol SHEpeuetl — Peanvhoe, unbiMU CI06aMu, Habodaemoe. Imom
NPOUECC UIBCCTNEH KAK NAPHASL 2eHEDBUUA: OOHOBDEMERHO C Peanbhol
uacmuuell 6ne nons 80snukaem ee anmunacmuua. Iosmomy 20e 6o nu
Haxodurace Mamepus, mam npucymcmsyem u “mope Jfupaxa”: nabo-
Oaemas Beenennas noeciody naasaem Ha €20 noGepXHOCIL>,

IpsuH Jlacro. Hlemuymuit npya

JTo cvx op B HAYKe He YTHXAIOT OypHBIE CIIOPBI O IPUPOJIe Hallei
PeTbHOCTY Ha <«ILIaHKOBCKOM ypoBHe» MHKpoMmHpa. Kakux Tosmbko
HeBEPOSITHBIX TMIIOTe3 HeT Ha 9Ty TeMy! Oniau (QUBUKH-TEOPETUKH TO-
BOPAT, 4TO HMEHHO Ha 3TOH ITyO1He MaTepHI MOXHO 3aMETHTD ITDH-
3HAKH MTHOBEHHOTO BETBJIEHUS Hattiel BeesieHHOM Ha MUPHa/Ibl MUPOB,
B K&JK/IOM U3 KOTOPBIX SKCIIEPUMEHTATOP NIOJIyYaeT pa3Hble Pe3yJbTa-
ThI OJTHOTO U TOTO ke OIbITa. [[pyTre BIOJHE Cephe3HO yTBEePKAAIOT,
YTO VIMEHHO 3/IEChb CHPSITAH <«pyJIeBOH MeXaHU3My, MO3BOJIIOLIAH
YIIPABJIATh OKPYJKAIOIIEH AeHCTBUTENBHOCTBIO — <«CBEPXCO3HAHU-
eM» HabsmozaTelst. TpeTby TO M B HIYTKY, TO /I BCEPhE3 YKA3hIBAIOT
Ha IIPU3HAKU Pa3yMHOTO AeHCTBUSA 5JIEMEHTapHBIX YaCTHI] U aTOMOB!
MHrorue poMaHbl COBpEMEHHbIX nucare/iei-haHTacTOB BBIIVIALAT Ha
5TOM (poHE OYeHB OJIEKTIO ¥ HEBBIPASHTEIHHO!

Kakue e ellle iepcTIeKTHBBI OTKPbIBaeT HaM BBeJeHHe B hu-
3u4ecKylo kapTuHy Mupa euie ogHO# pyHIaMEHTAIbHOH Beu-
YHHB BpEMEHH — XPOHOKBAHTA?

B cBoe BpeMsi, B MOIO OBITHOCTD aCITHPAHTOM 3aMeYaTebHOTO
yueroro JIrBa Camoiinosuya [TamaTHuka, MHE IOCYaCTIUBUIIOCH
06CyX1aTh 3TH BOIIPOCHI C HUM, a TAKXe ¢ BUAHBIMHU (PU3UKAMH-
teopeTukamMu Monceem VcaakoBuuem KaranoBeiM u Uropem

168



nasa 1. MHoromupbe

Uanouuem Qanbko. He n3beraiu M3Tpbl HAYKH U OCTPHIX TEM,
CBSI3aHHBIX C PEAJbHOCTHIO CO3JaH¥S MaIlUHbI BPEMEHH, Teue-
HHEM BPEMEHH TIPY LOANPOCTPAHCTBEHHDIX IIEPEX0/IaX, BpEMEH-
HBIMH NapaioKCaMH TP NaJEeHUU HCCIIe0BATEIbCKHX 30HAOB
Ha KOJUIAmcapbl ¥ THIOTETHYECKUM IIPEOIOJIEHHEM UMU CBETO-
Boro Gapbepa. Bce OHM HEOZHOKpPATHO MOAYEPKUBAJIM, YTO Oy-
Ayllasi TeOpHs BpeMEHH BHECET MHOTO HOBOTO M OPUTHHAJIBHOTO
¥ B KBaHTOBYIO KOCMOJIOTHIO, H B TEODHIO CBEPX3JIEMEHTAPHBIX
vacTul. HaBepHoe, HMEHHO TOTAa y MeHs ¥ npoOyauics riaybo-
KU MHTepec K U3YYEeHUIO CIIOKHBIX KOMITJIEKCHBIX Mojesiel Bpe-
MEHHBIX IIPOIIECCOB, HALIEAIINX CBOE OTPAXKEHHE B TEOPUH KBaH-
TOB BPEMEHH — K8AHMOB0Li XPOHOOUHAMUKE.

CorlacHO NpPHHIMIIAM KBaHTOBOH XPOHO(DU3HMKH, BpeEMS
B KocMosioruueckoit CHHTYIAPHOCTH TaKe AOJXKHO caMo ITo cebe
pacmagathcs Ha KBAHTHI. I103TOMY U BOIPOC O 0OCUHZYRAPHOM CO-
CMOSHUL TEPAET U3PAAHYIO JOJI0 CMbicaa. Brpouem, Bce yarie
TEOPETHKH IIBITAIOTCS JIOOBIMH CIIOCOOaMHU OOOMTH «3alpelieH-
HYIO PeajIbHOCTh» KOCMOJIOTHYECKOH CUHTYIIpHOCTH Bosbiioro
BspsiBa. OcO6EHHO YCIEITHO 3TO MOXHO C/€JIaTh B XpOHOKBAH-
TOBOH (pU3HKeE, [IOCYUTAB, YTO poxAeHUe BeeeHHOM mpoU30IILIOo
He B GECKOHEUHBIX IyOHHaX mpooOpasa IPOCTPaHCTBA-BPEMEHH
(KoTOpO€, HECOMHEHHO, IOIKHO OBLIO ObI IEPEPOAUTHCS BO UTO-
TO KpaiiHe HEIIOHATHOE), a B YETKO OIpe/IeJIEHHBIX IPaHUIAX Ca-
MOT0 IIEPBOIO XPOHOKBAHTA. *

3mech y ucciaenoBaresieii XpOHOKBAHTOB €lle JOCTaTOYHO
HesICHBIX MOMeHTOB. Hanpumep, omuH U3 BeAyIHX KOCMOJIOTOB
coBpeMeHHOCTH akanemMuk Wrops /Imutpmesnuy HoBukoB cum-
TaeT, YTO BOJHU3U «CHHIYJISSPHOTO Hayajia Hayajl» CYIIECTBOBAJA
cBoeobOpasHast kKeaHmosas newa, WIN Keawmoevle (payxmyayuu
npocmparncmea-epemeru. B aToM yIMBUTEIBHOM COCTOSTHUM BO3-
HUKAIOT ¥ MTHOBEHHO HCYE3aI0T supmyanvhvie (MHUMBIE) dep-
Hble ¥ OeJible JABIPHI, a TAK)KE [eJIbie KOKOHBI 3aMKHYTHIX MHPOB.
ITO CBEPXMHUKPOCKOIIUYECKOE Oy pJIeHHE MPOCTPAHCTBA-BPEMEHH
HAlIOMUHAET HENPEPBIBHYIO TeHEPalUIO-aHHUTUIISINIO BUP-
TyaJbHbIX 4acTUI B (puaudeckoM Bakyyme. CHUTyalHio CUJIbHO
OCJIOXKHSIET W HeOZHO3HA4YHAasi CTPYKTypa MPOCTPAHCTBA, KOTO-
po€e B CTOJIb MAJIbIX MacIITabax u MPH CTOJIb BBICOKHX 3HEPIHSIX,
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BIIOJIHE BO3MOXHO, SIBJISI€TCSI MHOTOMEPHBIM. DTH JONIOJIHUTEb-
Hble U3MePeHHUsI, KOTOpble MbI He 3aMe4yaeM H3-3a TOTO, YTO OHH
CBEPHYTH! ¥ CKpy4YeHb! (KOMIIaKTH(UIIMPOBAHBI) B OKPY KalOIIeH
HAC PEAIbHOCTH, BOJIM3H CHHTYJIIPHOCTH MOTYT BO MHOTOM OIIpe-
AEIATH TeueHne (PU3ndecKux PoIieccoB.

YT0 Ke MOXXHO CKa3aTh O BpeMeHH [0 Hadaja BceneHHON?
BosHuk10 11 BpeMsi BMecTe C HallliM MUPOM WJIH CyIIeCTBOBa-
J0 Beuno? CeroaHs B cpefe (PU3MKOB-TEOPETHKOB Bce 60JIbliie
TIPUHUMAETCS TOYKA 3PEHUSI O TOM, YTO BPEMSI B CBEPXIIJIOTHOM
COCTOSIHMM KOCMOJIOTHYECKOH CUHTYJIADHOCTH IPUHIIUITHATD-
HO MEeHsieT CBOM cBoiicTBa. Ilpu poskgieHVU HOBBIX BCEJEHHBIX
U3 BAaKyyMHOM IeHbI IPOMCXOAUT (hOopMHUpPOBaHUE DHINIECKUX
3aKOHOB U U3MeHeHHEe BceX PU3NUECKHNX 11apaMeTpPoB, BKIIIOUAs
Pa3MepHOCTH ITPOCTPAHCTBA U BpeMeHH. Kak >ke KBaHTOBasI Xpo-
HOJMHAMHUKA OTUCHIBAET CaM Hpoiiecc (GOPMHUPOBaHUS IIOTOKA
BpeMeHU?

Puc. 537. Meraruranrckasi KBasuyacTna — QGPUAMOH

«Cmano wuseecmno, umo nawa nabrodaemas Bcerennas
6vina nopoxcodena xk8anmosuiM eaxyymom, xozda ezo obracmy
(saxyym Munxoecxkoz0) nepewna ¢ cOCMosHUe 83PbLHOU He-
CcMABURLHOCTIU U PACWENUAACH HA MAMEPUIO U 2PASUMALUTO.
H 3mo 6610 zpomadnoe sHepzemuueckoe noie, Komopoe, co-
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enacno meopuu Po6epmcona — Yoaxepa, 6 peayrvmame 6onee
CNoKotHOU Pasvl pacuupenus Beerennoti 06ycrosuno cunmes
MaAMEPUATLHBIX YACMUY, KOMOPbLE CYULECMBYIOM 8 NPOCMPAH -
cmee u epemenu. HM3secmno maxice, umo K8aHmosvili 8axy-
YM — 3MO He MOALKO UCTOUHUK, HO U NOZIOMUMENb BEULeCEq
80 Bcenennou. 3namenumas meopus uepHvix dvip Cmusena
Xokunea npedcrasvieaem, umo na 20pu3onme CoGvimuii 4epHo
Juipbl 00HA U3 CUHMEIUPOBAHHOU U3 8AKYYMA NAPbL UACTIUY,
abliemaem 6 oKpyxiawuee NPOCMPAHCmMeo, 8 Mo 6pems Kax
napuas el aLmuuacmuua 3axeamviéaemcs ueproi dvipot, 20e
U ucuelaem — 8 8AKYYMHOM Noje HYAeB0U mouku. Imo noie
codeprcum snepzuio ¢ HeonpederenHou NAOMHOCMbIO. JHOoH
Yunep ouenun ee mamepuanonwi sxeusarenm xax 10°¢ 2/cm’.
Ima eerununa, na nepevill 832180 He CMOAb BbIPAUMENHAS,
8 deficmeumenvuocmu Goavuie, uem MACCA 6CEZ0 BeULCMBA 8 U3-
secmnoil Bcerennod. Ilo cpasnenuno ¢ amum ypoenem snepeuul
NAOMHOCTD 3HEPZUU 8 AMOMHBLY A0pax — Haubolee 6blCOKUL
sHepzemuyueckuli 9K8UBAREHM Mamepu 8 KOCMoOce — Kaxcem-
ca kpoweunoti: amo écezo 107 z/cm’. Ecru anepezuu saxyymuo-
20 nons “Hyneeoil mouxu” — ImMo 06bIUHBIE NOLONUMENbHLE
aHepeuu, mo Bcerennas mozna 6vi HeMEOLEHHO KOLAANCUPO-
8amv K pasmepy menvuse, yem 6yrasounas onosxa (uiu daxce
nopsdka paduyca amoma). Imo credyem u3 3HAMEHUMOU
popmyne: Finwmetina E = mc?, xomopas onpedersiem sxeusa-
JAEHMHOCMb MaACChl U IHepeuu. Pearvnas anepeus, cesa3annas
¢ Maccotl, coomgemcmeyem cneyuduueckoil seaunune 2pasu-
mayuu, noIMoMYy NOMPACANUUE BAKYYMHbBIE IHEPZUU, €CAU
3mo peanvho, moziu 6v. 0becneuums KOHOEHCAUUI 8CEX PA3-
REMAWUXCS 36€30 U 2aRaAKMUK 8 KAMACMPOPUUecKom u co-
8epuIEHHO HeB8o0OPA3UMOM “Xpycme”».

IpsuH Jlacno. Mlenuymmit npyn

ITpexne Bcero Ha0 MPUBBIKHYTH K MBICTH, YTO, €CJIU MBI
XOTUM TIOCTPOUTH TIOJTHOIIEHHYIO MOZIe/ib KBAHTOBOTO BpeMe-
HHU, OGBSICHSIONIYI0O MHOTHE KOCMOJIOTHYECKYE H (hU3HYeCKUe
TapafoKChi, HAM TIPUETCS PENIUTENBHO OTKA3aThCS OT 11eJI0-
ro psga «6eiToBbIX» mTaMnoB. Camoe TPyaHOE — 9TO BHUK-
HyTh B 06Gpas HempepHiBHOW JWHAMHKH ITOTOKA BPEMEHW.
B nauvane Bosbimoro BapreiBa HaGM01al0TCSI HETPEpPbIBHBIE
POXIeHUsI BCeJeHHBbIX, TO €CTh C BbICOYaiiliell CKOPOCTBIO
yepe3 KaXIbiii XPOHOKBAHTOBBIN NMPOMEXYTOK (3TO 4acTb
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CEeKyH/Ibl, BHIPa’kKeHHas APOOBIO ¢ 44 HYJISIMU B 3HaMeHaTeJe)
KocMostorudeckasi Bepdp « CUHTyIApHOCTh MyJIbTUYHUBED-
CyM» OTHpaBiseT B NYTh 1O peKe BpeMeHH Kopab/s> HOBOTO
mupa. Co6CTBEHHO TOBOPs, 3Ta NMPAaKTHYeCKH OeCKOHeyHas
BePEHUIa BCENEHHBIX, CHEMJIEHHBIX KBAaHTOBHIMH 3aKOHO-
MEDHOCTSIMH, M COCTaBJsieT 06pa3 KBAHTOBOTO MYJIbTHTEM-
HOPaJIBHOTO YHUBEPCYyMa WJIH, MpOIle roBOps, TOTO CAMOTO
BPEMEHH, B KOTODOM MBI U JKHUBEM.

YTo6bl TMpeACTaBUTh cebe TeyeHHe KBAHTOBOTO BPEMEHH
B HaieM Mupe, 1aBaiiTe 06paTUMCH K IaBHEH TPaguluu PH3u-
KH CO3/IaBaTh CKa30YHBIX CYIIeCTB, Ha/le/leHHbIX CBEPXbECTe-
CTBEHHBIMH CIIOCOOHOCTSMH, TaKMX KaK neMOH Maxkcsesuia u3
MIKOJIbHOH TepMOAMHAMHKY. OHAKO Yy HAC CUTYallUs CIOXKHEE
¥ HaM MpUAETC CO3aTh leJIBIi uccieI0BaTeMbCKUI OT/IEN TIO-
TYCTOPOHHMX HabJI01aTesieil BO TaaBe Co CTAPIIMM AEMOHOM —
Oemuypzom. JleMUypr, KOHEUHO XK€, 3aHMMAET CAMYI0 BBITOM-
HYIO IIO3MIUIO 32 JaOOPaTOPHBIM CTOJIOM MysbTuBepca, uMes
BO3MOXHOCTb M3y4YaTh €T0 CTPOEHHE U3 OECKOHEYHOU TayOu-
HBI 6€3rpaHMYHOTO BCEJEHCKOTO «HUYTO». CTPyKTypa Myib-
THUYHUBEpPCyMa IpeJCcTaeT Iepel BCENMPOHUKAIOIUM B30POM
JleMHypTa Hanoxo6ue cBOeoGPasHON «JIyKOBHIbI MUPOB», e
KaXk/Jlasi U3 MHOXECTBEHHBIX BCEJIEHHBIX MPEACTABJIAET COO0M
3aMKHYTYI0 060/I04Ky u30aHpoBarnHoro Mupa. Hy a B camom
HEHTPEe «JYKOBUI[bI» MYyJbTUMUPA JEMUYPT C JIOOOMBITCTBOM
3aUKCUpyeT MpU3pavyHble CIIOJOXH IJIaBHOU BCEJEHCKOH Tau-
HBI — KOCMOJOTHYecKOH cuHrymsipHoctu Bosabmoro B3apeisa,
0 KOTODOH Tak He JIIOOST TOBOPUTh YYEHbIE M TAK JIOOST pac-
Cyx)aaTh pumocodml.

BripoueM, OH TyT e BCIOMHHUT IIOJYYEHHBIH HaKaHyHe
CBBIIIIE YKA3 CYMTATh KOCMOJOTMYECKYIO CHHTYJIIPHOCTD OOBIY-
HBIM KaTacTpo(duuecKUM IipolieccoM Bo BcesleHHOI, Hy pa3sse
YTO COMPOBOXKAAOIINMCS IIEPEXOAOM U3 «MHOMHUDDsi» B «3TO-
MHpbe» IIyTeM He COBCEM MOHATHOTO U3MEHEHHUS Pa3MEPHOCTH
IIPOCTPaHCTBa-BpeMeHHU. [l0OBOJIBHO MOYecaB KOHYMKOM XBOCTa
32 YXOM H TOJIMCTaB MyAOBbiH GoAMaHT GOPMYJI C TOPAIUMHE
JutepaMu «M — Teopusi cymepcTpyH», AeMHYPT PEIIHUT, 4TO
B BBICIIUX c(epax HaKOHEI[-TO IPUHAJIH YTO-TO TOJKOBOE, BE/Ib
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MMETD JIEJIO C CUHTYISPHBIMU O€CKOHEUHBIMHE ILJIOTHOCTSIMHU Ma-
TEPUH U HEPTUM M HEUUCTOH CHJIe He OYeHb-TO NPUATHO... Te-
TIepb, MOCKOJIBKY TOHSITHE IVIaBHOH CHHTYJISIDHOCTH BOJIEBBIM
pelieHueM aHHYJIMPOBAHO, MOKHO H TTOTIPUCTAJIbHEE BIISLETh-
cs B Qeepuueckuii mporecc pokIeHus1 HOBBIX MUPOB, C HEMBIC-
JIUMOM XpPOHOKBAHTOBOM 4aCTOTON BO3HUKAIOIMX B KaTaKJIM3Me
KBAHTOBBIX (QIYKTYAIHii KoJe6II0Inerocs: MapeBa IepBUYHOTO
TIoJIsL — UHGaamona.

C ropeunio neMuypr 3sagyMayicsi HaZ TeM, HaCKOJbKO
npoiie BuraAgex 661 Mup, ecau 651 B CBOe BpPeMsi BBICHIHE
CHJIBI TIPUHSIJIA €r0 TPeIJIOKEeHNEe OTIPABIATh BCeX 06e3 mc-
KJII04eHUs1 y4acTHUKOB Co/IbBE€BCKUX KOHT'DECCOB Ha Ilepe-
BOCIIMTaHNe BO BHYTPEHHHE KDYIW aackoro MuposgaHus,
TaK TaJaHTAUBO omlicanHoro /laHTe Anurbepu.. A Beop Kak
apryMeHTUPOBaHHO OblIa COCTaBJjeHA NOKJagHas 3amMuCcKa
Ha CaMblil BepX... ¥ K HeH make Gblia MPHIOKEHA DITUTPAMMa
KeMOPHUIKCKUX CTYyI€HTOB:

B amom Mup mymannou mzaoti oxyman.

Ha 6ydem ceem! U som sisuncs Horomon!

Ho camana nedoazo xcdan pesanua.

Ilpuwen Finwmerin — u cmano éce Kax pavvuie!

Cxopee Bcero, UMEHHO H3-3a 3TOrO 3JIOMOJYYHOIO ILIO-
Jla TBOpPYECTBAa aHIJIMUCKAX CTYAEHTOB-IOMOPHCTOB, Tak OGH-
nesuwero IlotycropoHHee PykoBOAcTBO, mOKJafHasl 3amucKa
«O BomuoleM Bpee, HAHOCHMOM HayKe U [pUpose husnkamu-
TEOPETHKAMHU» U ObLa TAK PEIIUTENHHO OTKIOHEHA. .

Brpouewm, yxe yepe3 HECKOJIHLKO MUJIJTUAPHOJIETHI TPyCTHBIE
MBICJIY YCTABILETO OT HEIIPECTAHHOTO MeJTbKaHuUsI BO3HUKAOIIHX,
PacTYIIUX U JIONAIOMIUXCS MTy3bIpedl BaKyyMHOU ITeHbl, OKyTHIBa-
1o11elt GeCKOHeYHYI0 Yepeny UHQIAMUOHHBIX JOYEPHUX BCEJIEH-
HBIX, DYKOBOZSIIETO IEMOHA PacCesiiMCh U OH BNAJ B CJI3JOCT-
HYIO IpeMY.

«ITo Mmepe pacuupenus 6panv. 06bem NPOCMPAHCMBA BbICOKOTL
pasmepHocmu sHympu Hee 6ydem yeeauuusamvca. B xonue xom-
408 06pasyemcs KOMOCCANbHbLl NY3bipb, OKpYHceHHbIE Opanot,
Ha xomopom xcusem mu. Ho deticmeumenvno au mul scusem
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Ha opane ? Coznacho 20102paduueckoii uoee... uHPopMauus o mom,
4Mo NPOUCXo0uUm 8Hympu 06RACTU NPOCTPAHCINEA-BPEMEHU, MO-
acem 6bims 3akoouposana na ee eparuie. Tax umo, Goime moxcem,
MbL OYMaAEM, UMO HCUBEM 6 HCTMBIPEXMEPHOM MUpe, NOMOMY UMO
npedcmaensem coboii auwn menu, omépaceieaemvie na Opany
mem, 4mo npoucxodum enympu nysvipsi. O0naro, npudepicusasco
NO3UMUBUCCKOL MOUKU 3penuss, Heav3a cnpocums: “Ymo ecmo
peanvHocmy: bpana uru nysvips?” H mo u dpyeoe — mamemamu-
ueckue modeau, kKomopvie onucwieaiom Habmooenusi. Kaxycowuii ceo-
600en ucnonwvsosame my modenn, Komopas emy naubonee yoobua.
Ymo naxodumcs chapyxcu 6pans.?.,

Chapyxcu moxcem He Goimp Huuezo... Moxcrno npedcmasums cebe
MamemMamuueckyo moderv, xomopas Oydem npocmo 6panoil
C MHOZOMEPHBLM RPOCMPAHCMEOM EHYMPU, 34 NPEOEAMU KOMOPOL
Hem abcomommo Huyezo, 0axce nycmoezo npocmparcmea. [pedcxka-
3aHUSL TMAKOT MATREMATRUYECKOLL MOOCIU MOKCHO paccuumams 6e3
BCAKUX CCHLAOK HA TO, UTNO CHAPYIHCU...

Mouxcro nocmpoums mamemamuueckyio MOOERs, 8 KOMOPOL 8Heul -
HS5L CMOPOHA ny3bipsi Oydem Npuxieena K 8uewnet Cmopone opy-
2020 NY3bIPA...

ITy3vips MOJNCEM PACWUUPAMBCS 8 NPOCTPAHCMEO, KOMOPOE-HE
S8ASEMCS NOAHOU Konuell mozo, wmo eHympu... Mozym o6pa3o-
BbIBAMYBCS U PACUUDAMBCS Opyeue ny3vipu. Hx cmoaxnosenue
U CAUSIHUE C NY3bIPEM, HA KOMOPOM HCUBEM MbL, YPEEAmo Kamd-
cmpoduueckumu nocredcmsusmu. Ecmo daxce npednonoxcenue,
umo cam boavwoi Bapvis M0z cayuumoca u3-3a CMoOAKHOBEHUS
Mmexnoy bpanamus.

Crtusen Xoxuur. Mup B opexoBoii ckopaynke. O qUBHBIN
GpaHbl MUP

Bo cHe eMy, KOHEYHO Xe, TpUBHUjIEICS 00pa3 MHOTOMUpbS,
TaK HallOMWHAIOIIMH THIITHYIO UIANKY II€Hbl Ha/[ 3aloTeBUIEH
MUBHON KDPYXKOit (00pa3 M3BECTHOTO aHIJIMICKOro ‘husnka-
teopeTuka Puuapaa I'yra). [osatoMy npocHysBmmiics neMuypr
TYT JKe [PHHUMAET PellieHHe NepefaTh dctadery CoOMI0IeHuUs
MMPOBOI0 TOpsika B MyabTHBEpCE CBOMM MIAAmuM cobpa-
ThSIM — JIeMOHAM-HAOII0/IaTe M, PACCAKEHHBIM 110 OTAEIbHBIM
MHUpaM, a CaMOMY OTIIPaBHUTHCS HECKOJIBKO OCBEXKUTHCSI B OHHY
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3HaKOMYIo BcesieHHyI0, CaBSNIYIOCS OCEHHUM 3JI€M, POMaHaMH
Knuddopaa Caiimaxa u 3amioBeJHUKaMy TOOJHMHOB.

Bo BpeMst oTCyTCTBHSI Ha4a/JbCTBa Ka)KABIH M3 BHYTPEH-
HUX HabiojaTesell yxe ycmesa BooOpasuth cebsi KOHAYKTOPOM
BaroHYMKa- MUpO3aHusl, CTPEMHUTEJNBHO JIETSIIETO IO CTpeJe-
MOHODEJIbCY BPEMEHH B HEU3BECTHOCTH Oyaymiero. Hanmo cka-
3aTh, YTO, TO MHOTOYHMCJEHHHIM OT3BIBAM CAMHX JIEMOHOB,
BHYTPH CBOEro MHpa OHH YYyBCTBYIOT cebsi BrmosiHe koMdbop-
THO: 3/IeCh T€YET CBOE BPEMsl, DOXKAAIOTCS W TUOHYT rajaKTUKU
H, B 001IEM-TO, U/IET HOPMAaJIbHASI 9BOJTIOLHS JTIOKAIbHOIH Beeen-
Ho#1. BcMoTpuMcsiBHa6II01aTeTbHBIA TOCT OTHOTO U33TUX CBEPXb-
€CTECTBEHHBIX CO3MaHUM TeopeTHyecKoi dusuku. Ya06HO pac-
TOJIOXKHMBIIKCh HAMHUMO# ocu Mupa, Halll IEMOH yIOBJIETBOPEH-
HO PacCMaTpUBAET PaCKUHYBIUHECS Nlepej] HUM COTHI CKOTUIEHHH
rasakTvK. OZHAKO BCKOPe ero 61aroyuIHoMy HACTPOEHHUIO IIPH-
XOIUT KOHeI] U3-3a Pa3pakalomero NepuoAudecKoro XpHILIoro
MAyKaHbsI IOJIYXKUBOTO IIPEIUHTEPOBCKOTO KOTA, KJIETKA C KOTO-
PBIM BMECTE C TIOPTaTUBHOMN CUCTEMOH KOIIAYbETO NOAYYMEPMBEU-
mensi BXOIUT B 00s13aTeIbHBIN HAOOP NEMOHHUYECKOTO HAYYHOTO
UHCTpyMeHTapusl. [lonieHsIB BpeZTHOMY CO3/IaHUIO BEJIUKOTO TEO-
peTHKa ¥ IOJlyMaB B o4epeTHON pa3 O TOM, YeM JKe TaK JO0CAIUIIO
IIpeauHrepy B CBOe BpeMsI KoIadbe IJIeMs1, AeMOH Thi4eT Kouep-
TOH B KOIIAYbIO KJIETKY, OTYETO MIyKaHbe IIePEeXOANT B XPUILJIBIH
TyJIbCUPYIOIUH BOH.

He BbIepsKaB OrTyIUTEIbHOTO KOIIAYbero KOHIEPTa, MJIaJ-
wuii 6ec cafuTCs MUCATh AJIUHHYO XKajio0y AeMUypry, ceTys Ha
HEBO3MOXKHbIE YCJIOBUS PabOThl B MPUCYTCTBUU KOIIMApHOTO
TIOPOX/AEHUS ONHOTO M3 OCHOBaTeseil KBAaHTOBOM MeXaHUKH,
O4YeHb AOCAXKJAIONIETO CBOUM LIYMHBIM OXHBJIEHHEM Yepe3
KaXblif XpOHOKBAHT MOTOKA BpeMeHy, CKydYarolmuil B «HeObI-
THU» JIEMUYPT, TOJbKO YTO BepHYBIIHiics ¢ Tperbel [1naneTht
XKeJITOTO KapJjHMKa Ha OKpauHe rajaktuku Mneynstit [1yTs, He-
3aMe/IIUTEIBHO NPUCHLIAET OTBET 110 CBEPXIPOCTPAHCTBEHHOMN
MoYTe, OT KOTOPOTO IIEPCTh IEMOHA CTAHOBUTCS ABIOOM, 2 XBOCT
3aKpy4YuBaeTcs B ciupaib Mebuyca. 3a6biB 0 BpeJHOM KOTe, Gec
CTPEMUTEJIHHO JIETUT B TaMOYp CBOETO BaroHYMKa-Mupo3aaHust
U paciaxuBaeT ABePb, IePeXOISIIYI0 B CBepXIIPOCTPAHCTBEHHBIH
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noprai.. TyT ero u3yMJeHHOMY B30pYy W HpeICTaeT BeCh BCe-
JeHcKuit coctaB MyJsbTuBepca ¢ Kianaomumu 6ydbepamu 3a-
Iy TaHHbIX KBAHTOBbBIX COCTOSIHUI U MPAKTHYECKH OECKOHEUHBIM
KOJIMYECTBOM CYAbOOHOCHBIX CTPENOK, CTPEMHTEJIbHO Mepe-
OpacbiBaeMbIx ayXoM XbiOro JBEPeTTa-MJIAAIIET0 Ha KakKAOM
XPOHOKBAHTOBOM CTbIK€ MOHOpEJIbCa KOCMOJIOTHYECKOH CTpe-
ab1 BpeMeHu. C TPyZIOM Hpuas B ce0s ¥ UCIIyTaHHO 3aXJIONHYB
06paTHO MOANPOCTPAHCTBEHHDIM TYHHEJb B MHbIE MUPHI M Bpe-
MeHa, IeMOH HauMHaeT 0CO3HaBaTh, UYTO He TOJIbKO Mepliaiolas
XKU3Hb KBAHTOBOTO KOTa, HO U €r0 JIMYHAasI Cyah0a B PeaibHOCTH
AAaHHOTO MHPpA pelIaeTCsl KaXIblik XPOHOKBAaHT BpEMEHH, JIOKa-
JIU3YACH B IIOJTHOM COOTBETCTBHUHU C KBaHTOBOH TeopHueil Myiib-
THBepCa B HOBYIO HCTOPHYECKYIO IIOCJIe/I0BaTeJbHOCTb XPOHO-
KBaHTOBBIX BCeJIEHHBIX.

[Mocrenenno AeMOH ycmokawBaeTcs M Ja’ke NMPOHUKAETCS
HEKUM COYYBCTBHEM K 3aMOJIKHYBLIEMY B ouepeHOH pa3 KoTy.
Pasmpiiisia Hap daraabHBIM POKOM, OH TIyOOKO 3aayMbIBa-
eTcsl Hajl cyAbOoii CBOMX 6eCUMCIeHHBIX XPOHOKBAHTOBBIX KO-
nuif... TyT K ero KoNbITaM [ajlaeT CAeAYIOMUN TOACTBI KOHBEPT
CBEpPXIIPOCTPAHCTBEHHOU MOYTHI C TOPAIIMMH 3JICKUM OTHEM Iie-
YaTAMHU CaMoro JeMuypra. llopakeHHBIH CTOJIb HENPUBHMHBIM
BHMMaHHUEM HauaJbCTBa, IeMOH JPOKALIIMU KOTTAMHU Pa3phBa-
€T maKeT 1 0OHapY KUBaET lie/yI0 KMy HAyYHBIX CTaTell JBepeT-
ta, Ywuiepa, HoBukoBa, Jluuae, Crapobunckoro, Kupxuuna
U Ap. 3aYMTaBIKCh YAUBUTEAbHBIMU GU3NYeCKUMH daHTA3UA-
MU 3eMHBIX TEOPeTUKOB, IeMOH He 3aMeuvaeT, Kak Bcenenckuit
MasiTHUK OTCYMTBIBaeT ellle OJHO MHOTOMUJIIMApAHOJIETHEe
MTHOBeHHe BeyHOCTH... HakoHel oH, myMHO 3eBasi, OCTaHaBJIU-
BaeTCsl Ha KaKoii-TO CTaThe HEM3BECTHOTO YKPAWMHCKOTO pU3nka
«Mupsl MynpTHyHUBEpPCYMay M, 3alyMYHBO II0Y€ECHIBasi 3aMeT-
HO MOAPOCILYI0 GOPOAKY, HAUHHAET YCHIECHHO PasMBIILIATD HaJl
PacXoAsIIIUMUCS BeepaMi YAMBUTEIbHBIX MHUDOB JBepeTTa —
Yunnepa, nocnemoBaTelbHBIMH YHUBepcyMamu BuieHkuHa,
BO3HUKHOBEHUEM OOBEKTHBHON PEaJbHOCTU B UHQUISIIMOHHOM
napokcusme Bosbiioro B3pbiBa U MHOTUMH JPYTHMH, OYeHb
CTpaHHbIX /la’ke Ha CBEPXbeCTeCTBEHHBIN B3I/ MMOTYCTOPOH-
Hero pasyMa BelllaMH...
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Puc. 38. IlceBroeBkann0Ba siueiika IPOCTPAaHCTBA-BPEMEHHU B TOOJOTHH
Ilyankape — [lepenbmana 110 OTHOLWIEHWIO K CYTIEPCHMMETDHIHOMY
XPOHOKBAHTOBOMY ILIAHKEOHY

«Cynepcummempus — 3mo CE0UCMB0 HAUUX COBPEMEHHBIX MA-
memamuueckux Mooenetl, Komopoe MOXCHO ONUCHIBAMb PAIHbIMU
cnocobamu. Odun us nodxodoe cocmoum 6 mom, umobu: 06688UMYb
NPOCMPAHCINBO-BPEMA UMEIOULUM OONOTHUMENLHBIE USMEPEHUS
NOMUMO MeX, C KOMOPbIMU Mbl 3HAKOMbL Ha npakmuke. Onu na-
3vi8atOMca pasmepnocmamu Ipaccmana, nockorvKy omcuemoi,
npou3soduMble 8001b HUX, ONUCHIBAIOMCSL 2PACCMAHOBCKUMU,
a ne 0bvrunvimu Oeticmaumenvroimu wuciamu. Obvrinvie wucia
KOMMYMAMuUeHbl, He WMeem 3HAYeHUs,, 8 KaKoM NopsoKe évi ux
nepemuoxcaeme... OOHAKO 2PACCMAHOBCKUE BEIUMUHBL AHTMUKOM-
MYmamugHbi... *

Cynepcummempuio enepevie cmaiu nPUMeHAmMy 0N UCKIIOUEHUS.
becxoneunocmeli 8 MAMEPUANLHLIX NOAAX U hoasax Hnea — Munaca
8 NPOCMPAHCMBE-BPEMEHU, BCC USMEPEHUSL KOMOPO2O, KaK 00biy-
Hble, MAK U ePACCMAHOBCKUE, LU NAOCKUMU, A He UCKPUBLEHHDL-
Mu. Omo npueeno x nossaenuo paoa meoputi, HA3bIBAEMbLX CY-
nepepasumauueti, ¢ pasHoii cmenenwio cynepcummempuu. OoHo u3
CREOCMBUTL CYNEPCUMMEMPUL COCTOUM 8 MOM, UMO Y 1106020 NOAA
WU YacmuupbL 00AKRCHbL Obims “Cynepnapmuepvl” €O CHUHOM AUb0O
Ha '/, 6onvuwe, 1bo na '/, menvuie».

Crusen Xokunr, Mup B opexoBoii ckopaynke. @opma Bpemenu
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TyT Ha/To HEMHOTO OTBJIEYbCS OT HAYYHOM IEMOHOJIOTHH U 3a-
METUTB, YTO U C PUI0COPCKOI TOUKH 3peHUA OKPYXKAIOIIUI HacC
MaTepUATbHBIH MUD, HECMOTPS Ha BCIO €T0 CJI0XKHOCTh U MHOTO-
TPAHHOCTD, OPTaHNYeCKH €IVH U TIOHATHE BpDeMeHU Hepa3PhIBHO
CBA3AHO C MMPOUCXOAAIIMMHU B HEM ABJIeHUSAMHU. Takum o6pa3om,
HET HHYero HeoOBIYHOrO B TOM, YTO BCEOOINUI IPUHIMII aTo-
MH3Ma J0JKEH PaclPOCTPAHATHCS ¥ Ha AJIUTEABHOCTh COOBITHH
B Hallieit BcesieHHOH. B 9TOM CMBIC/Ie MBI BIIOJTHE MOYKEM TOBOPHUTH
0 BO3MOXKHOCTH CYILIECTBOBAHHSI HEKMX sYeeK BPeMeHH, aTOMOB
BPEMEHH, YaCTHL] BDEMEHH H JaXKe 10151 BpeMEHH — XPOHOIOJIS.

W3sBecTHniit poccuiickuit pusux A. /1. YepHUH B cBoelt xpe-
croMaruiiHoii «®usnke BpeMeHH» paccyxzaaer Tak: «losops
Mamemamuuecku, 8pems, Xapaxmepusyiouee memn pacuuperus.,
CTPEMUMCIA K HYTIO NPU NPUOTUNCEHUU K CUHZYASTPHOCTIL.

Boixooum, umo 66u3u CUHZYAAPHOCTIU Cuem 8pemeny udem
yoHce He Ha aCmPOHOMUYECKUE eOUHULbL, A HA KPAMYaiuue M2HO-
genus, xapaxmephvie ons muxpomupa. Omcioda u eaxrcHocmy
K8anmoswix aghpgpexmos, ux 8edywas Poib 8 CAMOM HaAuale pac-
wWupenus...

Paccmampusas cocmosnus, ace 6oiee u 6onee busxue Kgun-
ZYNAPHOCMU, MbL BUOUM, UMO OOHA U3 HAWUX BEUNUH — BPEMS —
neozpanuuenno yovieaem. Ho eciu peuv udem o npomexcymxax
BPEMEHU, CIMPEMAUUXCA K HYMIO, MO, 3HAUUM, U HeonpeoeieH-
HOCMb 8 OIUMENLHOCTU IMUX NPOMENCYMKO8 MONCE CIMPEMUMCSL
Kk nymo. Ymo sce npoucxodum npu smom ¢ snepeuei? Heonpedenen-
HOCMY 8 Hell meM Bonbue, YeM MeHbue HeonpeoereHHOCMb 80 8pe-
menu. Iloamomy xeanmosas HeonpederenHoCy IHepzuu 00NHCHA
HEOZPAHUUEHHO PACMU, CMPEMACH K OECKOHEYHOCTMU, K020a 8peMs.
cmpeMumcs Kk Hymo. SIcHo, WMo 6ecKoHeuHOCMbIO HU 8 KAKOM CY-
uae Heav3s npenebpezamy. H, maxum 06pa3om, eaxnocmy Keau-
mosbix 3hhexmos Ha camvix nepevix 3MaAnax PacuupeHus CmaHo-
BUMCSL 0UEBUOHO...

A umo moeno 6vi 03HAUAMb NAAHKOBCKOE 3HAUEHUE BPEMEHU
(10~ cexynad)?.. B dyxe xocmorozuueckux cooOpaxceruii ee Hymic-
HO, B8EPOSMHO, NOHUMAMb KAK KEAHMOBYI0 HEONpedeseHHOCMb
8 MOMEHM HAUaNa PACUUPEHUS. IMOM Meabuaiuuil Ompe3ox epe-
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Menu donscen mozda paccmampueamopcs Kax HePaCUNeHUMbIL —
BHYMPU HEZO HENb3A BbI0EAUMb KAKUE-MO OMOeIbHbIe MOMEHIbL,
KOMOpbiM COOMeemcmaosany bbi me Uiy unvie “npomexcymoutvie”
cocmoanus Beenennou. Ilycmv 3mo u ne ynusepcanvhuviil amom
8PEMENU, HO 3MO KEAHMOBAs MePA MOYHOCMU, C KOMOPOU Mbl MO~
HceM CYoumn 0 8pemeny 8 HauaIbHo BeenenHoi.

Hauanvrozo nyas spemenu nem, Hem u nyais pasmepa. Beenen-
HAA HAYUHALACH KAK KBAHMOBASL CUCEMA, U K6AHMOBbie Heonpede-
JIEHHOCTIU COCMABNANU CAMOE CYUECNBO ee UCXOOHBIX PUIUYECKUX
ceoticms. Tax xeanmosas meopus MoaKyem CMbiCl KOCMOJOZUYE-
CKOUl CUHZYAPHOCTIU .

YTo jxe HOBOTO /IaeT Takas NapaJoKcaabHas KapTUHA OKPYXKa-
I0llel PeaTbHOCTH U I0YEMY OHa, HAYMHasl ¢ CepeAUHbI TPOILIO-
ro BeKa, IIPHUBJEKAaeT caMoe NPUCTaIbHOe BHUMaHHe (DI3UKOB-
TEOpPETHKOB?

Bo-mepBBbIX, OHA JaeT BO3MOXKHOCTD ITOCTPOUTH XOTs GBI IIPU-
OJU3UTETbHYI0O HENPOTHBOPEUYHUBYIO KAPTHHY BO3HHUKHOBEHHS
Hamiell BceseHHOM ¢ «HyJIeBOl TOUKM» 1 — gaxke Gojiee TOro —
B OIpe/ieIEHHOM CMBICJTE 3arJISTHYTh 33 3aHaBeC CHHTYJISPHOCTH
Boawmoro Bapeisa.

Bo-BTOpBIX, MbI IOJTyYaeM ellle OJIMH BapuaHT 0O0CHOBAHHS
KBaHTOBOTO (hyHIaMeHTa COBPEMEHHON (HM3UKM, BO3BPAIIASCH
K 3HAMEHUTOMY CTIOpY BeTuKuX AnbOepra DiiHnTelHa 1 Husbca
Bopa.

B-TpeTpux, HAaKOHEN-TO BO3HUKAET HeMPOTUBOPeYUBas (u-
3M4ecKas KOHIIENIHS BpeMeHH, BKIIoYalonas 00bsCHEHUE BCEX
CIIOPHBIX MOMEHTOB CTaTU4EeCKOIO, TWHAMHUYECKOIO, peJsiLu-
OHHOTO U CYOCTAHIHOHATBHOTO T€YEHUs sIBJIEHHH M TIPOLIECCOB
B OKpY’KalouieM Hac Mupe.

OauH U3 aBTOPOB COBPEMEHHOM TeOMeTPU3WPOBAHHOU
KOHIIENILIMM KBaHTOBOTro BpeMmeHu [[aBua [loitu B cBoeit KyJib-
ToBOM KHHUTe «CTpYKTypa pealbHOCTH» TIPHBOJAUT CJEIYIO-
mye paccyxnenusi: <«Ecau 6ve Mynvmusepc 6yxsanvho 6Ll
KOJLIEKUUE npoCmpancme-epemen, K8anmosas. KOHUenuus epe-
MEHU HUYeM He OMIUYaracs 6vi om Kiaccuueckoil... Eduncmeen-
HASA PASHUUA 3AKI0UATACH Obl 6 MOM, YMO 8 KOHKPEMHbLIL MOMEHM
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6 Mynvmusepce emecmo 00noti Bcenennot cyuecmaosano 6vL MHo-
acecmeo. Dusuueckas pearbHoCmb 8 onpedenentvli Momenm bvlia
Ov1, 8 OeticmeUmenbHOCML, CYNEPCHUMKOM, COCTNOAUUM U3 CHUM-
K08 MHOZUX PAIUUHBIX 8APUAHMO8 8Cez0 npocmpancmaa. Bes pe-
AnLHOCTL 8Ce 8pemst Gvlia Gbl naukol 8cex CYynepcHUMKOo8, max e,
Kax xkaaccuuecku ona 6ouia naukoy cHumkog npocmpancmaa. Hz-
3a Keanmoeou unmep@epenyuu Kaxcoviti CHUMOK yice He onpede-
asncs 6l NOIHOCTBIO NPEOLLOYULUMU CHUMKAMI TOZ0 Je CaMOZ0
npocmpancmea-epemeny (xoms NPUbLUSUMENsHO Onpedensics
ObL, nOMoMy umo KAGccuueckas GUUKA Uacmo AGIAEMCS X0po-
wum npubuxcenuem keanmosou guauxu). OOHaKo cynepcHuMKu,
HAUUHAS C ONPeOeNeHHOZ0 MOMEHMA, NOIHOCTBIO U MOYHO Onpede-
JAUCH OBl npedbioyuumu cynepchumkamu. Abcomommbsii Oemep-
MUHU3M He nopodun Gbt  abconomuylo npedckasyemocms daxce
8 NpuHYUNe, NOmMomMy umo 01 NPedCcKasanus Heobxo00UMo 3HaHue
mM02z0, YUMo NPOUIOULLO B0 BCEX BCELEHHIX, A KANOAs HAWLA KONUSL
MONEM HANPAMYIO BOCNPUHUMATb MOALKO 00Ky Bcenennyio. Tem
He MeHee, Umo KAcaemcs KOHUENUuu epeMeHu, PUCYHOK noumu
Huuem He omauuaacs 6vl om NPoCmMpaHcmea-epemeri ¢ nocaedo-
6AMETLHOCIBIO MOMEHMOB, CBASAHHLIX OemepMUHUCTIUNECKUMY
3aKOHAMU, MOLLKO 6 KANCObIL MOMEHM NPOUCXOOUNO Obl g}ﬂbwe
cobvimuil, Ho 60abwUNCNB0 Uux 6bi0 Obl cKpbimo om 060t Konuy
7106020 Habmodamens».

B ueM-To feiicTBUTEIBHO TPYAHO He COTJIaCHUTHCS C Te3UCaMH
5TOTO OPUTHHAIBHOTO TEOpeTHKa COBPEMEHHOCTH, OHAKO Cpa-
3y xe 6pocaercs B IJIa3a ¥ SiBHasi NapPafioKCaJbHOCTh NOZOOHBIX
YMO3PUTEIbHBIX NOCTPOEHHH. /711 OKOHYATEILHOTO BBIBOZA Aa-
BaiiTe monpo6yeM IPUMEHUTSH Pe3yIbTaThl TeopeMbl [lyaHkape —
ITepenbMaHa K reoMeTPHU30BAaHHOMY IIPOCTPAHCTBY-BPEMEHH.
31ech MBI Cpa3y ke IoJy4aeM OKHMJaeMblil pe3yJIbTaT: XpPOHOK-
BAHTOBBIH 00'bEM aTEMIIOPAJIBHOM IITAHKOBCKOM SYEHKH TYT JXKe
CTATHMBAeTCs B YCJIOBHYIO TOYKY pe€aju3ailiy IPOMU3BOJIBHOTO
COOBITHS.

ITpodeccop [oity obbsichHsieT nomobHbie (HopMaTH3aUK
IJISE KBAHTOBOTO MMpa CJIeAYIOUIMM 00pasoM: «Umobvl nonsmo
KBAHMOBYIO KOHUENIUIO BPEMEHU, NPEOCTNABUM, UMO Mbl PA3PE3a-
U Mymwmueepc Ha MHONECMBO OMOCTBHBIX CHUMKOB TOYHO MAaK
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xce, Kax Oenaru 6vt 3mo ¢ npocmpancmeom-epemenem. C nomo-
W0 Yez0 Mol Modcem cHoga cxaeums ux? Kax u panvwe, 3axonnt
Qusuxu u enympentue QusuuecKue ce0UCMea CHUMKO8 S6LAI0M-
ca eduncmeennvim npuemaemuim xieem. Ecau 6ot apems ¢ Myno-
musepce 6vLI0 NOCAC008AMENLHOCTILIO MOMENMO8, JoXHcHA bbiia
6bL Cyuecmeosams 80IMONCHOCIL PACNOIHABAHUS BCEX CHUMKOS
npocmpancmea 8 0anmoiii MOMEHM, CLOBHO Mbl COOUPAEM UX 6 CY-
nepcrumox. Heydusumenwno, umo, oxasvieaemcsi, ne cyuiecmeyem
cnocoba coenamov 3mo. B Mynvmusepce chumxu ne umerom “spe-
Mmennvix newameti”. He cywecmeyem maxozo nowamus, 4ymo CHu-
MOK U3 Opyzoti Bcenennoil okasvieaemcs 8 mom jHce Camoili MOMeHM
onpedenennvim CHUMKOM 6 Hawell Bceaennot, nockoavky smo
onAMb HeABHO ebipgicano bvi, umo ene Myrvmueepca cywecmey-
10M 8peMeHHble PAMKU, OMHOCUMENLHO KOMOPHIX NPOUCX00sm éce
cobvimus 6 Mywvmueepce. Taxux pamox ne cywecmeyem.

Cnedoeamenvho, He cyuiecmeyem @yHOaAMeHMAIbHO0 pPaA3-
ZPanUYEHUs MeNCOY CHUMKAMU OpYZux 8pemMen U CHUMKAMU OpY-
2ux écenennobix. B amom u aaxnouaemcs ocobuill CMbiCA K8AHMOBOI
KOHUENUUU BPeMEHU: Qpyzue BDeMeHa — MO 6Ce20 Wb ocobbie
npedcmasumeni OpYyeux 6CeLEHHBLX>.
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Tononorna KBaHTOBOIro XpoHoToMna

«Muvt  ebinymOdenvt cleramv  6bi800, umo 8 usuke
nPOCMPAHCMBA-BDEMEHU YCLOBHBIE BbICKAZbIBANUS C JONCHBIMU
nocoukamu (“ecau 6t Dapadeii ymep e 1830 200y...”) ne umerom
cuvicna. Jlozuxu nasvieaom maxue 6biCKA3bIBAHUS YCLOBHBIMU,
npomueopeuauuMu Paxmam u OnPedsiIom ux Kax mpaduyuonHo
napadoxcaivhvie. Bce mbr 3naem, umo 3nauam maxue 6vicKasvi-
8aHUsl, OOHAKO KAK MOLLKO Mbl NbIMACMCA MOUHO USOHCUMD UX
CMbICI, KAXCEMCsl, 4mo ox mym xe yremyuusaemcs. HMcmounux
amo2z0 napadoxca He 6 r0zuKe U He 8 MUH2BUCTIUKE, A 8 QusuKe —
8 10xcHOU usuke npocmpancmea-epemenu. Pusuueckas peans-
HOCMb — 3MO He NPOCMPAHCMEo-6pemst. Imo 20pa3do 6orbuas
u 6onee mHozo06pasnas xamezopuss — Mynvmueepc. B nepsom
npubnuxcenuu Myrvmueepc nodoben 02poMHOMY KOAUUECMEY CO-
CYWECMBYIOWUX U MALO B3AUMOOECTICMBYIOWUX NPOCPAHCME-
epemen. Ecau mpocmpancmeo-epemsi nooobno nauxe cuumkos,
npusem Kaxncobiii CHUMOK S6NAEMCS 6CEM NPOCTPAHCMBOM 6 00UH
Mmomenm, mo Mynvmusepc noooben 02POMHOU KOMIEKUUU IMUX
nauex. /laxce 3mo HemMHOZ0 HENPAsULLHOE U300paxcenue Myrvmu-
8epca yxce CnoCOOHO CO21ACO8AMD NPUNUNBL U CLeOCTBUSL>.

HaBun oy, CTpykTypa peaTsHOCTH

«Moeym nu ezo (spemenu. — IIpuM. aBTOpa) ompeswu npuHu-
MAMb 8 PASTUNHBIX PUSUMECKUX SBNEHUSIX CKOb Y200HO MAtble 3HAYe-
Hus? My spemst cocmoum u3 0moenbHbix Kpamxux MzHOBEHUI, KOmo-
pole He Jonycrarom ydxce Oarvretiuezo dpobrenus? B nepsom cuyuae
epemsi Guu0 6L NOOBHO sHEp2uU — OIS €20 OMPE3K0B He CYU4ECTB08A-
710 6bL HuMCHe20 npedena. Bo emopom cayuae oo 6vuio 6bi noxosce Ha
anexmpuueckutl 3apsd u Kaxcoolil e20 0mpe3ok cocmoan 6vl U3 Uen0zo
YUCTA “SNEMEHMAPHBIX MZHOBEHULL” — AMOMO8 BPEMEHU. ..

Qynoamenmanvnoti Onune, eCiu OHA Cyulecmeyem, OONNCeH
omeeuamy u onpedeneHHbi NPOMENYmMoK epemenu... Ezo nonyua-
1om npocmo denenuem 3moti ONUHbL HA CKOPOCMb C8eMmd...
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He oxapcemcs 2 3ma UCKIOUUMebHO MaJAst OUMETbHOCTT aImo-
Mmom epemenu? Ecnu da, mo smo osnauano Gvi, umo epems mevem He
NIABHO U HENPEPBIBHO, 4 OMOETbHBLMU MOTUKAMIU, KAK KPOBb 8 APMEPUL.
Koneuno, 6 06btumbLx Yeaoeusix, 0a u 6 YCro8UsX MUKDOMUPA, 31U THOY-
KU BDEMEHIL HEPAZTIUUMDL U3-30 HEMBICTIUMO MATOU UX ONUMETBHOCTILS.

A. /1. Yepuun. (Du3uka BpeMeHH

B ucropuueckoil peTpocneKkTHBe BBIBOABI M3 TeopeMbl [ly-
ankape — I[lepesibMaHa MOXHO OBLTO OBl IONBITATHCSA CBA3ATh
¢ (pa30BbIM IIPOCTPAHCTBOM MOJIEIBHOH XPOHOAHUCKPETH3AIHH,
JUUIsL KOTOPOU yke 3HakoMbI HaMm [[aBua Jloitu mpuayman opu-
THHAJIBHBIA TepPMHUH <«MTHOBEHHBIM CHUMOK BcesmenHoit», wim
«MTHOBEHHBIII MUPOBOM CHUMOK». JTO, B IIPUHITUIIE, TTO3BOJISAET
COBEPUIEHHO C HOBOM! TOYKH 3DEHMs, OCHOBAHHOH Ha TOIOJIOTH-
JecKHx mpeoOpasoBanusx Teopembl [Iyankape — IlepesnbMana,
CTPOUTDH HOBBIE CLIEeHAPUM IBOJIONIMH MUpo3nanus u gaxe pac-
CMaTpHUBaTh UAEH O BOJHOBOM GyHKINHU BeeneHHOI.

Du3ukK YacTo MOJB3YIOTCS CJI0BaMH Kak MeTadopaMu, a He
KaK IOHATUAMM. PasHMIa MKy HUMH OTPOMHas, TaK KakK de-
pe3 MeTahopy MOXHO 00pa3sHO OCBaUBaThb OKDPYXKAIOMIYIO AeH-
CTBUTEJIBHOCTD, @ TOHATHEM MOXXHO TOJBKO onepupoBaTh. CaMo
Muposaanue, IpeacTaBiedHoe B ¢opMaTe MeraMupa, HeMbIC-
MO 6e3 TIPOLLIOro, HacTosmero u 6yaymero. [Ipouuioe K Ham
ropasio 6;1vxke, 4eM HeU3BeCTHOe OyayIiiee, HO IIe 6JII/DKe — Ha-
CTOSIIee; XOTeI0Ch GBI, YTO6BI OHO GBLIO COOTHECEHO C MUPOBBIM
BPEMEHEM BO BCel ero MOJIKOTE, ITPOIIle TOBOPSA — C BEYHOCTHIO.

Kax usBecTHO, Npezcka3aHust KBAaHTOBOI MeXaHUKU (yHIAMEH-
TQJIHLHO BEPOSTTHOCTHBI TI0 CBOEH CYTH, YTO 3aCTaBJISIET HEOJTHO3HAYHO
TOJIKOBATH MX C TOYKU 3peHMs COXPaHeHVs TPUYMHHOCTHU. 371eCh 4acTO
BO3BHHUKAET ITyTAHHUIIA TIOHSTHIA, BeJTb MPeICKA3aHKsI KJIaCCHIecKoi hu-
3MKU TaK)Ke BEPOSTTHOCTHBI M3-32 CJIOXKHOCTH OIpe/IesIEH ST HAUaIbHO-
IO COCTOSIHUSI U TIOCTIENYIOIeH 9BOMIOIMH MHOTOYACTUYHBIX CHCTEM.
B xBaHTOBOI MeXaHNKe HeONIPEAEIeHHOCTD IPUHITUIIMAILHO CielyeT
U3 JAOTIOJTHUTEIBHOCTH KBAaHTOBOMEXaHWYECKUX CBOMCTB U KlaccHde-
CKOTO OITMCAHUSI KaK BEPOSTTHOCTHOTO XapaKTepa 3akOHOB BeeneHHoiA.

HemnomHoTy KBaHTOBOrO KOOPAMHATHO-UMITYJIBCHOTO IIPEA-
CTaBJIeHUS (POPMATIBHO MOKHO CKOMIIEHCUPOBATh 3aJjaHueM IICH-
GYHKIIUM B HAYaJIbHBIM MOMEHT M CJEAYIONHUEe 32 HUM, OJIHAKO
MOTYT JIM 37IeCh CYLIeCTBOBAaTb HOBble TEMIIOPAJIbHBIE IIOIXOBI
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K HEOJHOKPATHO 00CysKzaeMoi npobsieMe HapylIeHHs TPHYHH-
HOCTH B COBpeMeHHOHN GU3uyecKoil kapTuHe Mupa’?

Ilpodeccop oitu npeamaraeT 10BOJBHO OPUTHHAIBHBIHN OTBET,
Jiesiast aKileHT UMEHHO Ha oy MynbTuBepca: « CHUMKU, KOmo-
pole MvL Hasvieaem “Opyzumu epemenamu 6 Hawei Beerennoi”, om-
AUMAOMCA 0m “Opyeux eceiennblx” MOLLKO C Hawel NEPCNeKmuasL,
U MONBKO 8 IMOM 3AKOHBL PUIUKU OCOBEHHO MECHO COAILIBAIOM UX
¢ nawum cnumxom. Cledosamenvio, Haul CHUMOK COOepHCUM Hau-
Gonvwuti 06vemM COUOEMENbCME UMEHHO O CYUECBO8AHUU 3MUX
crumxos. ITo amoti npuuune Mot u OOHAPYHCUNU UX 30 MBICSUY Jem
do mozo, xax omKpvLIu ocmasiuyrocs uacme Myasmueepca. xomo-
Dasi, N0 CPABHEHUIO C HUMU, OUEHb HESHAYUMETLHO 83aUMOOeiicmayem
¢ Hamu yepe3 spgexmuvL unmepgpeperyuu. JIns mozo umobut 2060pumy
06 3Mux CHUMKAX, MbL C030anlU CNEUUANbHBIE A3bIKOBbIE KOHCIPYK-
yuu (npouwwnbie u byodyugue Gopmot 21a20108). MoL maxce npudymanu
Opyeue KoHCmpyxyuu (Mmaxue Kax 8viCKaA3bIBaNUS “ecu... mo”, Yycios-
Hble U COCAazamenvhbvle GopmoL 21a207108), ¥Mobbl 2080PUMb O OpY2Ux
munax cHumx08, oaxce e 3nas 06 ux cywecmeosanuu. Tpaduyuonto
Mbl OMHOCURY IMU 084 MUNG CHUMKO8 — OpYyeue epemena u dpyeue
gcenenmbie — K abCOMOMHO PASNUYHDIM KOHUENMYALbHIM KAMezo0-
pusim. Tenepo Mot 8UOUM, 4MO SMO PASNUYUE HEOOAIAMERHHO...»

1
1
!
1
v >
1

Puc. 59. IpoexiimoHHast Moziesib KOHTUHYYMa MUHKOBCKOTO: TEMIOPasibHas
Z — OpAMHATA, ONpeJiesiseT HanpaBieHHe PA3BUTHA CTPEIH CyOCTaHIHOHANE-
HOI'O BPEMEHH, IIPOCTPaHCTBEHHAsA X — abcuucca, MaciTabupyeT cTeneHb
SKCMAHCHM KOHTHHYAJTLHOM METPHKH, i — OCh PAaHAOMH3AIIHH, ONPEIEIseT
aMILIMTYAY BEPOSTHOCTH PeaIM3allUy KaKoro-inho cobbiTis B Xo1e npeobpa-
soBanuii [1yankape — [lepenbpmana, Tie xy — NIOCKOCTb TPOCTPAHCTBEHHOH,
a2y — TEMIOPATHHON PaHJOMHU3AITNH
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PHuc. 60. Cxema 10CTPOEHHUS TEMIIOPAIBHON OGOTIOUYKH BAOJD OCH
s  Cy6CTaHIMOHAIBHOTO BPEMEHH

Bo BuyTpenneM «ha3oBoM» NPOCTPAHCTBE TEMIIOPATFHOTO KOHTH-
HyyMa MeTpudeckyie mpeoOpasobanusi TeopeMsl [Tyankape — Ile-
peJsibMaHa MPHBOIST K CBEPTKE TEMIOPAIbHBIX 000J04YEK B XPOHOK-
BAHTOBBIE TOYKH HA CTPEJie CyOCTAaHIMOHAIBHOTO BPEMEHH.

«Cetiuac 6 nawetl zpyoe 20pa3do bonvuie CHUMKOS, HO dasaiime
CHOBA HAUHEM C OMOebHOZ0 CHUMKA 00HOLL Beenennoil 6 00un momenm.
Ecmu mul cetiuac nouwem 6 zpyde Opyzue CHUMKU, O4EHD NOXONCUE
HQ UCXOOHBLLL, Mol OOHAPYNCUM, WMO 3Ma 2py0da 6eCoMa OMAUUALTICA
om pasobpannozo npocmpancmea-epemenu. Bo-nepsvix, Mol naxo-
OUM MHOZ0 CHUMKOS, KOMOPbIe ABCOMOMHO UOEHMUUHbL UCXOOHOMY.
B Oeiicmsumenvrocmu 11060t CHUMOK, KOmopbvlll 6006we npucym-
cmeyem, cywecmsyem ¢ Oeckoneunom mmoocecmée xonut. Taxum
00pa30M, uMeem CMbICIL CNPOCUMb HE CKOLKO CHUMKOB8 06nadarom
MAKUM-1MO CEOLICMEOM, 4 TMOLLKO KAKASL 4ACms OECKOHEUHO20 KOLUYE-
cmsa cHumk08 obradaem smum ceoticmeom. Padu xkpamxocmu, 2060-
P06 OnpeOeneHHOM KOIUUECTNEE 6CENEHNbIX, A 6Ce20a NOOPASYMesaro
onpedenetmyto uacmv om 0bwezo Koruuecmsa 8 Mynomueepces.

oBun Loy, CTpyKTypa peayibHOCTH

III/IHaMI’IKa Pa3BUTHA IIPOCTPAHCTBEHHO-BPEMEHHOTO KOHTH~
HyYMa IIpearoaracT HaJIu4yue€ KBaAHTYE€MOI'O TE€H3OPHOI'O reHe-
paTopa CABUl'a O BPEMEHH. Torna cobCTBEHHOE BPEMsI MaTepH-
aJIBHBIX 0OBEKTOB PasieJIUTCSA Ha JTUHaAMWYECKH Ha61110/1aemy10
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HEe3aBUCHMYI0O U HeHabJogaeMyio abCOIOTHYIO IIEPEMEHHBIE,
J1o HanoMuHaeT runote3dy CTHBeHa XOKHHra O peaTbHOM
1 MHHUMOM BpeMeHU: « mobbl onucams, Kkax K6anmoeas meopus
npudaem Gopmy epemenu u npocmparcmsy, 6yoem noiesHo ege-
CMU KOHUENYUIO0 MHUMOZ0 8pemetu. Tepmun “‘muumoe epems” 36y-
wum max, 6yomo 3aumcmeosan u3 HayUHol panmacmuru, Ho Mo
8NONHE ONPEOCTCHHASL MAMEMAMUYECKAS. KOHUENUUS: BPEMSL, U3-
MepsieMoe max Ha3bl8AEMbIMU MHUMBIMU YUCTAMU. ..

Mmuumvle wucna npasomepro u3o6pasums coomeemcmeyouuMmu
omcuemamu Ha 6epMuKanbHoll ocu (06bLIUHOL NPAMOYZOTLHOT ClU-
cmembt koopouram. — IIpHM. aBTOPA)... NOONUMETLHBIE MHUMbLE
uucIa — 86epxy, OMpuyamenvible Muumble — enudy. To ecmo muu-
Mble yucaa 0onycmumo npedcmasisams cebe Kax HOBblLL Mun ucel,
DACTIONOHCEHHBIX 100 NPAMBIM Y2TOM K BEUECTNEEHHBIM YUCTAM...

Mooicno nodymamo, 6yomo mMHuMble YUCIA — 3MO NPOCMO Ma-
MeMamuuecKas uzpa, He UMeuas HUKaxoz0 OmHOWEHUS K Peaib-
Homy mupy. C mouru 3penus no3umueucmcxoti purocoguu, oona-
K0, HEBOIMONCHO ONPedesumnb, Ymo s6Asemcs pearvivim. Bee, umo
MONCHO cOenamvp, — 3Mo HAX00UMb MamemamuuecKue Mooenu,
onucwisarouwue Beenennyro, 6 xomopou mul scusem. Oxasvieaemcs,
Mamemamuieckue Mooenu, UCnonb3youue MHUMOE 8peMsl, gpeo-
CKA3bIBAIOM HE MObLKO 3 dexmbl, KOMOPble Mbl Yxce Ha6mo§aeju,
HO maxce 3pdexmol, Komopoie Mbl NOKA HE MOJNCEM USMEPUMD,
HO 8 KOMOPble 6ePUM N0 OpY2UM NPULUHAM>.

lanee npodeccop XOKUHT 3a4aeTCSI UMEHHO TEMHU IBYMS BO-
HpOCaMH, KOTOPBIE M COMPOBOKIAIOT HAC Ha MPOTSIKEHHH BCETO
pacckasa o TeopeMe [Iyankape — Ilepenbmana: «Tak 4To e Bce-
TaKH JeACTBUTENBHO, a YTo MEHMMO? Heyskenu Bcs pasHuLa Cy-
HIECTBYET JIUIIb B HAIlIEM CO3HAHUU?». B 1monckax oTBETOB Ha 3TH
BOIIPOCHI aHTJIHIHCKUIA TeOPeTHK 06paIlaeTcs K IPUMEPY KJIacCH-
4eCKOli HEKBAHTOBOI 0611Ieli TEOPHH OTHOCUTEIBHOCTH, 00be -
HSTIOIEN JeHCTBUTEIbHOE BpeMsI U TPH U3MepeHuUsI IPOCTPaHCTBA
B YEThIPEXMEPHOE TIPOCTPaHCTBO-BpeMst: «Ho nanpaenerue Oe-
CMBUMENbHOZ0 BPEMEHU OMAUYAEMCS OM mpex NPOCMmpPaHCmeeH-
HOIX USMEPEHULl: MUpo8as IuHus, Wil ucmopus xabrooamens,
8ceeda HaNpaeieHa 8 CMOPOHY 803PACMAHUS OelCmBUmMeIbLHO20
8pemenu (3MO 03HaUAEm, YUMo 8pems 6cez0a meduem u3 NPOoULLOZ0
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8 6ydywiee ), HO OHA MONCEN NPOTE2AMD KAK 8 HANPABAEHUU YBenu-
UEHUA, MAK U 8 CMOPOHY YMEHLULEHUS 1106020 U3 MPeX npocmpan-
cmeenHbix uameperuii. Huvimu crosamu, MONHO pPA3BEPHYMBCA
8 06pamuyI0 CMOPOHY 8 NPOCMPAHCMEE, HO HE 80 BDEMEHU.

C Opyezoil crmopombL, NOCKOLLKY MHUMOE 8PEMS. PACNONIONCEHO NOO
NPSAMBIM Y2noM K OelicmeumensHoMY, OHo sedem cebs nodo6Ho uem-
eepmomy npocmpancmeennomy uamepenwro. Ilosmomy ono moxcem
obnadamv 20pasdo 6onee wWUPOKUM OUANASOHOM 603MONCHOCTIEL,
UEM HCENEIHOOOPONCHASL KONES 00bIMHOZ0 OelicmBUMENbHOZ0 BpeMEHl,
KOMOpOe MOKCEm NUlb UMENb HAUAN0 WU KOHEY, TG0 3amMbikamyest
8 kpye. Imenno @ amom “MHuMoM cmoicne” spems umeem popmy».

&

&
CeBepHui <

nonioc

Napannefib TOMK

[Lorjrota

WinoL HeuwdaW

HauanbHsiil Mepuaua,,

OXHbIA
nonic

Puc. 61. Ilapannenn u MepunaHbl MHUMOTO BPEMEHU

«...[Tpedcmasum npocmpancmeo-6pems c MHUMbIM BpeMereM Kax cge-
Py, nodobuyro nosepxnocmu 3emaw. Lpednonoxcum, umo mHumoe epe-
M coomsememayem wupome. Toz0a ucmopus Bcenennoti @ mmumom
apemenu nauunaemca na IOxcnom nomoce. He umeem cmvicra eonpoc:
“Umo cyuunocy 00 nauara?”. Taxux MoMenmos spemeHi npocmo xem,
mouno max xce, kax mouex roicnee FOxwcnozo nomoca. Homoc — camas
06bIKHOBEHHAR MOUKA HA NOBEPXHOCTUL 3eMau, U mam pabomaiom me
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HCE Camvie 3AKOHbBL, YIMO 1 8 OPY2UX TOYKAX. IMO HABOOUM. HA MbICTDb,

umo nauano Beenennotl 6 Muumom epemenu moxcem Goimn 06buHOLE

MOUKOU NPOCMPANCMBA-EPEMEHY 1 MO BHAUANE OONICHYL COO00amy-
-CAl 8Ce 3aKOMHbL, Komopbie deticmayiom 6 ocmanvhoi Beerennod...

Zpyeoti apuanm nosedenus MoIHO NPOULIOCTIPUPOBATID, €CAU
cuumamv MHuMoe 8pemsi 0oneomou na 3emae. Bce mepuduanvi
cxodamcs na Ceseprom u IOxcom nonrocax. Tax umo 8pems 30eco
0CMaHA6IUBAEMCS 8 MOM CMBIC/E, UMO YEEIUUCHUE MHUMOZO 8pe-
Menu (unu epadyca 0onz20mvl) 0CMaensem 6ac HA OOHOM 1 MOM Hce
Mecme. 3mo ouens noxoxce Ha mo, Kax 06biuHOe 6PEMA Kaicemcs
OCMAHOBUBUIUMCA HA 20PU3OHME UEPHOL ObipbL...
L J

Ioxooce, mbr camu moxcem xums na 3-b6pane — uemvipexmepHoit
(mpu npocmpancmeennvix nAOC 00HO BpeMeHHOe U3Mepenue)
NOBEPXHOCMU, KOMOPASA 0ZPAHUNUBAEM NAMUMEDHYIO 061aCmD,
a OCAAbHbIE PASMEPHOCMY CBEPHYMDBL 00 OUEHD MATBIX PAIMEPOS.
IIpu smom 6 cocmosmuu mupa xwa 6pane 3auudposano mo, yvmo
npoucxodum ¢ namumepHoti obracmus.

Crusen Xoxunr. Mup B opexoBoii ckopiaynke. Dopma BpeMeHu

HaBun [loity, aHaM3upysi NOAOOHbBIE MOJEIH, 3a/aeT mapa-
AOKCAJIbHBII KOHTPBONPOC: «ECIU KpOME 6APUAHMO8 MEHAS opy-
2UX BCENENHDLY CYUECEYIOM U MHOZOUUCIEHHVIE UOEHMUYHBIE KO-
NUU MENsi, KOMOPAs U3 HUx a2»

Besycnosno, s — amo ace onu. Kaxcoas us nux moavxo umo 3a-
dana 3mom eonpoc: “Komopas u3 wux a?”, u moboi ucmunmviii cno-
co6 omeema na smom 60npoc 00er 0amb KANCOOU U3 HUX 00UM
u mom xce omeem. IIpunsmo, ¥mo 60npoc, KaKot U3 UOEHMUUHBIX KO~
nul ABARI0CH A, UMeem UIUYECKUTE CMBICT, SHAUUM NPUHAMD, YMO
eHe Mynvmueepca cyuecmeyem Hekas cucmema omeuema, OmHocu-
MenbHO KOMOPOU MONCHO 0amb omeem: “SI — mpemos Konusi cieea...”.
Ho xaxoe moxcem 6vimo “neeo” u umo snauum “mpemui”? ITodobnuas
MEPMUHON0ZUS UMEEM CMBICI, MOJILKO eCIU NPEOCMAsUMb, YMO CHUM-
KU MEHA 6bICPOEHBL 8 PASRUUHBIX NONOHCEHUSX 8 HEKOMOPOM BHel -
nem npocmpancmee. Ho Mynvmusepc cywecmsyem 60 enewrem npo-
cmpancmee He 6onviue, Yem O CYUECmeYem 60 GHEUNEM BPEMEHIU. OH
codepaicum ece cyuecmsyrouiee npocmpancmeo u spems. On npocmo
cyuiecmeyem, u puu1ecku ox AGIAEMCS 8CEM, WMo Cyulecmayem.
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Keanmosas meopus 6 obwem cryuae He onpedersem, umo
npousotidem HA KOHKpemHOM CHUMKe, Kax smo Oenaem ¢usuxa
npocmpancmsa-epemenu. Bmecmo 3mozo ona onpedensiem, xaxas
yacmo ecex cHumxoé 8 Mynvmueepce 6ydem obradamv OanHbim
ceoticmaom. Ilo smoti npuuune moi, weumenru Myrvmusepca, uHo-
20a MOoxceM Oenamv MONLKO 8EPOSMHOCTIHbIE NPEOCKA3AHUS, 0adxce
HECMOMPSsL HA MO, MO 8ce Mo, wmo npousoidem ¢ Myavmueepce,
noaocmwio onpedeneno. Ilpednonoxcum, Hanpumep, umo mvi noo-
6pocunu monemxy. Tunuunvim npedckasanuem K6anmoaol meopuu
M02710 Gbi Obimb, WMo eciu Ha ONpedeleHHOM KOuuecmee CHUMKOS
Monemka 6viia 6bl 3aduKcuposana BpawarOWEtics ONPeoeseHHbIM
o6pasom, a uacvl 0asanu 6vi onpedeneHtvle NOKAZARUS, MO MAKKCE
cywecmeosana bl NOJOBUHA 3MOZ0 KOIUUECMBA BCENEHHBLY, 8 KOMO-
poix uacvl dasanu Ove 6olee NO30HUE NOKA3AHUS, 4 MOHEMKA Ynana
6vL OpIOM B8EpX, U BMOPAsL NOIOBUNHA, 8 KOMOPOU UaCHL 0aBaNU Gbi
6oee NO30HUE NOKA3AHUR, a MOHEMKA YNnala Obl PEwKot 68epX».

Takum o0pa3oM, ciexys mocTpoeHusiM Jloitda W TeopeMe
ITyankape — IlepenpMaHa, MOXXHO HONBITaThCA PacCMOTPETH
npobyieMbl  KBAaHTOBOM NPHYMHHOCTH, COOTBETCTBHS, JOIOJ-
HUTEJIbHOCTH ¥ HaOJIIOAAEMOCTH B PaMKaX OOBEKTHUBHBIX Hayy-
HbIX TpeacTaBaeHuit. /[jas 3Toro Heo6X0IMMO BBECTH elle OJUH
HOBBIN TPUHIMMI AMEMNOPANLHOU PeOYKUUU B0IHOBLIX (QYHK-
yut. HecMoTps Ha ycTpamamoliee Ha3BaHHe, B HEM HET HHYETO
IPUHIMITHATBHO CIOXKHOTO. IIpOCTO ecru cresoBaTh KaHOHAM
KBaHTOBOH TeOPHH, TO Mél JKUBEM B BEPOSITHOCTHOM MHpe, TJe
Ha CBEPXMUKPOCKOINYECKOM YPOBHE Hallla cyzb6a, fa U cyapba
Bceil BeesrleHHOH B 11eJ10M, pemraetcs o6 pachiBaHieM MOHETOK
aseMeHTapHbIX dactull. Cama 1o cebe riyOuHHAst TPUYUHA TO-
10GHOTO OY€Hb CTPAHHOTO YCTPOMCTBA KBAHTOBOTO MUpPO3IaHHs
GypHO o6cykmaercs yxe 1enoe crosnetue husnkamu, Metadbusu-
kamu 1 dunocodamu. (3mech aBTOP PeKOMeHAYeT 0OpaTUTHCS
K ero KHUTe «Besnkast KBaHTOBast peBOJIIOLUsT».) MBI Xe BbIABH-
raeM TMIIOTE3Y, YTO IPUYMHHO-CIIE[ICTBEHHBIE CBA3U BCEX COOBI-
THUH, IPOUCXOAANINX B Halliel peaTbHOCTH, HAUMHAIOTCS Ha IJ1aH-
KOBCKOM ypOBHE aTOMOB BpeMeHH. VIMEHHO TaM, B HJLTIO30PHBIX
rpaHMIIaX KBaHTOBOTO MUTa, IPOMCXOAUT peIn3anus AeUCTBU-
TeJbHOCTH, 3aN0IHsIONIel 3aTeM Hawn pusnueckuit Makpomup.
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MakTrueckn mepexos KBaHTOBOTO MHpa B MHUD Kjacchye-
CKVH CBSI3aH C JIeHCTBUEM HEKOEro 3araJjouHoro (B CMBICJIE —
He TIOJIyYHBLIETO elfe 0OLIET0 IPU3HAHUS ) NPUHUUNG YCULEHUS,
WU NPOsA6AEHUs, KBAaHTOBOU peasbHOCTH. IIpUHIIMII yCHIeHUSA-
IIPOSIBJIEHUSI IEUCTBYeT HAa BCEM INPOTSIKEHUU OT IIJIAHKOBCKUX
MaciitaboB 10 BUAMMOro paguyca Meraramaktuku. Ipu sToMm
IPOUCXOTUT TO, UTO (PM3UKU HA3BIBAIOT MPEBPALEHUEM CYIIEp-
HO3UIIMH COCTOSTHUN MHUKPOCHCTEMbI B MAKPOCUCTEMY IIpU KBaH-
TOBBIX W3MepPeHMsX ¢ 06Pa3oBaHMEM 3allyTAHHBIX COCTOSHMIM
C MAaKPOCKOIIIYECKHUM KOJMYECTBOM CUCTEMHHIX CTeTleHef cBo6o-
nip1. TIpu6IM3UTEbHO 5TO MOXKET BBITJIIETh TaK: HEMCYHCIAMOE
KOJIMYECTBO 2JIEMEHTAPHBIX YACTHUI{ BBIOPOCHJIO CBOM MOHETKU
¥, CYMMUPOBAaB Pe3yJIbTaT, PELINJIO, YTO CETOHS CTOUT 3a)KeUb
ouepe[HON UCTAH/ICKUN BYJIKaH.

IMonyyaercsi, YTo MPU YCUJIEHWH-TIPOSIBJIEHUM YyXe BOIM3M
KBAaHTOBOI'O MHIa — XPOHOKBAaHTA — HAYMHAETCS TepecTpoiika
reOMETPUH TIPOCTPAHCTBAa-BPEMEHH C OeCuYMCJIEHHBIMH TOIIOJIO-
FUYeCKUMHU [1€PeX0/JaMH, OIPeIeSiiTh IOCIeN0BaTeIbHOCTh U B
KoTOpbIX 1 Gepercst Teopema Ilyankape — IlepenbMana. Muaye ro-
BOPSI, IPOUCXOJUT B3aMMO/IEUCTBIE KBAHTOBOW CHCTEMBI C JIPYTH-
MH CHCTEMaMH, BbI3bIBaloLIee 0co00e «MaruyecKoe AeHCTBHE>, Ha-
3bIBaeMOe KBaHTOBOH KOppeJsiliuel 3aIyThIBaHUs. T ONoI0orHyecku
HO06HBIH TIPOLIECC, BHEITHE OYEHb HATTOMUHAIOTIHH TPIOKH (POKyC-
HWKOB, JIEBUTUPYIOLMX C TIOMOILbI0 HEBWIAMMBIX HUTEH, JOKEeH
CJIelIoBaTh UIMEHHO T10 aJITOPUTMY, OTKpbIToMy I'puropuieM fAxosie-
BiyeM IlepesbMaroM. Benb HeoOX0AUMO 06eCTIEUHUTD TeOMeTpHYe-
CKYIO 11eJIOCTHOCTb KaK MCXOHOM CHUCTEMBI, TaK U y’Ke 3aIlyTAHHBIX
C Heli CHCTeM, B3aUMOIEHCTBYIONIMX C elrle GOJIbIIUM KOJIHYECTBOM
CHUCTeM, BOBJICKAs1 UX B 3AIlyTaHHOE COCTOsIHUE. TaK IIPOMCXOAUT 10
TeX 0P, 0Ka He 00pasyercs 3alyTAHHOE COCTOSIHHE, BKIIIOYAOIIEE
OIPOMHO€ YMCJIO CUCTEM C KOJIOCCATBbHBIM KOJIMYECTBOM CTeTieHel
cBoG6ojIbL. [I71s1 BCex Hac 3TO O3HAYAET, YTO TOMOJIOTHYECKHUE Iepe-
xozbl Ilyankape — IlepesibMaHa NPUUIIKA K CBOEMY JIOTUYECKOMY
OKOHYaHUIO M BCeJIEHCKWe 4achl MUpPO3#aHMsS CIBUHYJIH CBOU
CTpeJIKH Ha ellie OJIHO XPOHOKBAHTOBOE JIeJIEHHE.

B cBoi0 ouepenb KOCMOJIOTMYECKHE OCHOBBI TEMIIOPAIOTHH
BKJIIOYAlOT 0600IIanInee MOHATHE EIUHOTO XPOHO(PU3HIECKOTO
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T0JT51, KBAHTYEMOCTb KOTOPOT'O [TPe/ICTaBJISIeT UHTEPECHEHNIITYIO Hayy-
Hy10 ipobieMy. KuHeTrika XpOHOIIOJS JIOTHYECKH I0JDKHA 3aBHCETh
OT TeuyeHUsl BBHIIIEOMUCAHHBIX METPUYECKUX (ha30BbIX IEPEXOMOB,
OITpeeJIIONTNX TPaHC(POPMAITHIO METPHKY BHEIITHETO ITPOCTPAHCTBA
cOOBITHIA B TICEBIOEBKINIOBY METPHKY Haliiero Mupa.

lenesuc mepsuuyHOro passutusi MysbTHyHHBepCcyMa TECHO
CBSI3aH C PA/IOM MIPOBO33peHYeCKHX NIpe/ICTaB/IeHHI KBAaHTOBOM
TEOPUM U YTBepXKAaeT, YTO eCJU IIOTOK SHEprMU KBaHTyeM, TO
CYUIECTBYET TOIIOJIOTHYECKH WHBApUAHTHas (pyHAaMeHTaJIbHas
MeTpuyeckasl siyeiika NMPOCTPaHCTBEHHO-BPEMEHHOTO KOHTHHY-
yMa Harirelt BeesenHoit. Takast mocelika MOXeT I0Ka3aThCs B psie
CJIy4aeB JOCTaTOYHO TPHMBHMAJIbHOH, HO TOJIBKO €CJIM He paccMa-
TPUBATh €€ PAa3BUTHs B IUIaHE CYOCTPYKTYPHBIX MOCTPOEHHH ISt
BUPTYaJbHOM MaTPUYHO® CBEPXPEUIETKH, 3aKTOYaoiiel B cebe
3JIeMeHTapHble KOHTHHYAIbHbIE MOACTPYKTYPHl BeesenHoit.

PaccMmoTpuM monsiTve mosst WHGpIAaTOHA U3 MHQISIIMOHHON
KOCMOJIOTHH W IIPEICTaBUM KOCMOJIOTHYECKYIO KOHCTaHTY 0-
CTaTOYHO IIJIOCKUM IOTEHIIUAJIOM HEKOTOPOTO CKAJISIPHOTO IIOJIA.
CxkanstpHO€ TI0J1€ — 3TO HEUTO HEHAIPaBJIeHHOE, XaOTUYECKU pac-
NpefieJIEHHOEe B IPOCTPAHCTBE; MPUMEP CKAISPHBIX BEJUYUH —
TeMIiepaTypa, IIJIOTHOCTb, Macca, B OTJIMYME OT HalpaBJIEHHBIX
BEKTOPOB CKOPOCTH 1 YCKOPeHUsi. Eciiu Takoi NOoTeH1as siBJseT-
CS1 IUTOCKOJIMHEWHBIM, TO TI0JI€ He Oy/IeT MEHATHCS Ha panuyce Bee-
JIEHHOM ¢ He3HAYUTETbHON KuHeTH4ecKoi sHepruel. CoBpeMeH-
Hasl MOZies1b MH(JIATOHA B CBOGIT OCHOBE MMEET TEMHYIO SHEPTHIO
¥, KaK MHble 6€3MacCOBBIE MOJIST, HCIIBITHIBAET CTOXACTHYECKHE (CO-
BEpIIIEHHO CJAy4aifHble) KBAHTOBBIE CKAYKH. JTO MOXXHO IOHUMATh
Kak «ciy4JaiiHoe posKJaeT cIydaifHoey, ¥ B KOHTEKCTe CKa3aHHoro
KBaHTOBbIE (DIYKTyal[MH KaK Obl paHIOMH3HPYIOT CKAISPHOE IT0Jie
uHpmatoHa. Tak MyJ/bTHBCesIeHHAsT OKa3bIBA€TCS Pa3fleNleHHOM
Ha SKCIIOHEHIMATBHO 00JIbIIKe (Pa3BUBAIONIHECS TIO SKCIIOHEHTE)
006J1aCTH, ¥ B 3TUX TAPALTEIBHBIX MUPAX IJIOTHOCTh SHEPTUH HOJIS
nH(pIaTOHa B MUHUMYMe 3¢h(PEKTUBHOTO MMOTEHIIMAJIA IPOAOJIKA-
eT QUIyKTYUPOBaTh, POXKAAs CJeNyIONIe BCeJIEHHBIE.

Ha coBpeMeHHOM 3Tale pa3BUTHUS WHQIALMOHHOTO CLEHa-
pUs POXAEHUS U 3BOJIOLUK Hallero Mupa rJaBHOU 3amaueit
oCTaeTcs HAWTU HaleXHYIO CBA3b MEXKAY IIJIOTHOCTBIO SHEPIUU
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MEPBUYHOTO MHGIIATOHA M IJIOTHOCTBIO TEMHOM 2HEPTrUU B CO-
BpeMeHHOH Bcenennoil. BoT 3mech U BakHBI feTald IUHAMUKHU
TOMOJIOTHYECKUX mpeobpa3oBanuil 3anaum [lyankape, ocobeHHO
B pellleHUsIX, HallieHHbIX [lepenpmManoM. VIMeHHO OTCIOAa U BO3-
HUKaeT COBPEMEHHAsI BePCUS 3BOJIIOIMH MHOKECTBEHHOTO MHPa —
MysbTHBepca, COCTOALIETO U3 Mapa/IIENbHBIX HHQIISIMOHHBIX
BCeJIEHHBIX C Pa3/IMYHBIMH KOCMOJIOTHUECKIMH TIOCTOSTHHBIMU.

[Momyuaercs, yro, ecau AOMOMHUTHL MHGJIALMOHHBIA Clle-
Hapyil TOIOJIOTHYECKMMHM IIOCTPOEHHAMH IlepenbMaHa, mepern
HAaMHU BO3HUKHET YIMBUTEIbHbII 96pa3 CBOEOGPa3HOTO «BEYHOTO
KBaHTOBOTO reHepaTopa MUPOB», PACIIOJIOKEHHOTO B 3aTaI0YHOMN
TOUKE H3HAYATBHON KOCMOJIOTMYECKON CUHTYJISPHOCTH TaWH-
cTBeHHOro MyspTuyHuBepcyma. Ente 6oee HeoObIMeH XPOHOK-
BaHTOBbIE MyJIbTHBepC, HAIIOMUHAOUUHA KOKOH U3 MOCJe10Ba-
TeJIbHO HAaBUTBIX TEMITOPAIbHBIX KOMUU T0UePHUX BCEJTEHHBIX.

Puc. 62. Tononorus Ilyanxape — llepesibMana 1715 XpOHOKBRHTOBOTO
KOHTHHYYMa TeMopaibhoro My/bTuBepca (CM. BKIEHKY )

«Bydyuu xsanmosoti meopuetl, Qusuxa uacmuy, ymeepxcoaem,

Umo cyuwecmsyem 0Zpanuuentas eeposmuocms npoucxoafcaeuuﬂ
MAN0BEPOAMHLIX CO6blmu11, maxux Kax cosoanue napaiieioHolx
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scenennvix. Taxum o6pasom, Kax moabLKO Mbi NPUSHAEM B0IMON -
Hocmob co3danus oonoti Bcenewnoti, mbr mem camvim omxpoem
06epU B03MONCHOCU CO30AHUSL GECKOHEUH020 MHONCECTBA NAPAN-
RenvHbix 8cenennbix. K npumepy, 6cnommume o mom, kax keanmo-
8as meopus onucuieaem anekmpon. Bcaedcmeue necmabunvrocmu
ANEKMPOH He cyuecmsyem Hu 8 00HOU OMOeLHO 63AMOLL MOUKe,
a cywecmeyem 80 8cex BO3MONCHBLIX MOUKAX 80KPYz S0pa. Imo
anexmponnoe “obraxo”, oxpyxicarouwee sA0po, npedcmasasem
3NEKMPOH, HAXOOAWUICS 80 MMOZUX NONONEHUSX 00HO8pe-
MenHo, Imo 0CHO8A 8celi Xumul, NOIGOARIOUAR FACKMPOHAM
c853bi8amb MOReKYAv. Mewdy coboti. Hawu monexynv ne pac-
MEOPAIOMCA, NOMOMY 4MO BOKPYZ HUX MAHUYIOM SNEKMPOHYL,
yOepxusas ux 8 uerocmuocmu. ITodobuvim obpasom u nawa
Bcenennas 6vina kozda-mo menvwe snexmpona. Ipumenss
K8anmosyto meoguto Ko Bceaennod, mu 8vinyxcdenv npusnamo,
umo Bcenennas cywecmsyem o0HOBPEMEHHO 80 MHOZUX COCMO-
anusx. Hnwoimu croeamu, 0onycmus npumenenue Keammoevix
payxmyayuil ko Bcenennoti, ML noumu evinyacoenvt npusnamo
B03MONHOCNY CYUCCMBOBAHUR NAPALTEILHUX 8cenentbix. TTo-
x03ce, 8bi60p Y HAC HEBEMUK>.

Muumno Kaky. Iapannensusie Mupsl. O6 ycTpoiicTe
Muposaanus, BEICIIMX HaMepeHusx u Oyaymem Kocmoca

ITO BIIOJHE COOTBETCTBYET OOINUM IIOJIOKEHHAM PEJISTH-
BHCTCKOI KBaHTOBOI KOCMOJIOTHH U KOHIENTYalbHO 6/IM3K0 KaK
MHOTOMHDOBOH MHTepIpeTallid KBAaHTOBON MEXaHMKH 3Bepe-
TOBCKOTO TOJIKA, TaK U T€OPUH JTOUECPHUX BCEJIEHHBIX 110 UHQJIA-
UMOHHBIM CliCHapusiM. BBe/leHne TaKOi XpOHOAMHAMHWYECKOH
CTPYKTYpbl TeMIOpajibHOTO MyJsbTHMHUpa AOCTATOYHO TPUBHU-
aJIbHO, TaK KaK KaX/ast H3 BCeJIEHHBIX 3TOTO TEMIIOPAJIIBHOTO Psifia
C TOYKY 3peHUsi BHYTPEHHEro HabJII0aaTe s IpecTaBaseT coboi
M30JMpOBaHHbIH MMup, a J1s BHenIHero HabonaTeas-1eMUypra
SIBJISIETCAIIOCAEA0BATENbHOCTHIO XPOHOKBAHTOBBIX Ka[pOB Pa3BH-
TUs1 BeeneHHOM, IpoenupyeMbIx B HEKOTOPOM HPpPAIlHOHAIBHOM
MHQOPMAIMOHHOM TIPOCTPAHCTBE aOCOMIOTHBIX cob6bithil. OT-
JIeJIbHBIM ¥ OCTATOYHO aKTyaJIbHBIM BOIIPOC COCTABISIET UHTED-
dbepeHnoHHas AuPaKLKUs TPaHKLL OIHKaRIINX coceieil B CTPO-
rod NocjaefAoBaTeIbHOCTA XPOHOKBAHTOBBIX MUPOB. OCHOBHOM
37IECh SIBJISIETCSI THUIIOTE3a O HAJMWYWHM HMPAMBIX CBA3EH MEXTY
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NPUHUUNAMH XPOHOKBAHTOBOM JIOKaJH3allud MUKPOOGHEKTOB
U KOCMOJIOTHYeCKUMH (a30BLIMU MEPEXOJaMH 110 CXeMe TeHe-
paluu IOCJeNOBATEIbHOCTH KOHTHHYAJIbHBIX 06pa3oBaHMiA
B Buj/le BpeMEHHBIX 060/04eK C MUPOBBIMU JUHHSIMH B HPO-
CTPaHCTBE peajbHBHIX (pu3nueckux cobpiTuii. Hamomobue ma-
pansenbHbBIX MUPOB JBepeTTa — Y HjIepa, Takhe MocjaexoBa-
TeJIbHbl€ YHUBEPCYMBI PACIIPOCTPAHSIOTCS 11O CTPeJie BDEMEHH
OT MOMEHTA BO3HHUKHOBEHHS KOCMOJIOTHYE€CKOU CHHTYJISIpHO-
ctu boabioro BapsiBa.

E

Puc. 63. IlpoexkTHBHAA cXeMa aTEMIIOPATIbHOIM TMIIEPIIOBEPXHOCTH MynpTH-
VHHBEPCYMa: A — BEKTOPHBIE CTPEJIBI BpEMEHH BO BHEIIHEH CHCTEME 0ch§‘ra,
B — premHss obonouka MysbTHyHuBEepCyMa, C — CONPSKEHHbIE CTPEIRI
BpeMeHH 1S BblZieleHHOro Mupa, D — cTpesia BHyTpeHHETO BpeMeHM KaK
TEMIIOPAHTHI TPOCTPaHCTBa MUHKOBCKOIO BO BHYTPEHHEH CHCTEME OTCUETa,
E — ycnoBHbIi neHTp cHHTYIapHOCTH Bosbimoro Bapria

BriosiHe BO3MOXHO, YTO NPHUHIWIIHAJIbHBIE HEAOCTATKHU
MHOXECTBEHHOTO KBaHTOBOTO MHpa JBEpPeTTa MOXHO OBLIO
OBl yCTPAaHUTh WM XOTsA OBl MUHHMH3HPOBATH B CHEHAPHH
¢ Tomojorueii pemeHui TeopeMmhn llyankape — Ilepenbma-
Ha B BHU/E IOCIEAOBATEJIbHOCTH HE3aBHCHMBIX TeMIIOPaJib-
HBIX 0TOOpaXkeHuii Hamel BcenenHoit. PazyMeercs, cienyer
Ccpa3y YTOYHUTH, YTO Ha COBDEMEHHOM YpOBHe 3HaHHMH KO-
JMYEeCTBEHHHE OIeHKH TEeMIIOPaJbHBIX MapaMeTpPOB MHPOB
MyapTHyHUBEpPCYMa MOXHO pacCMaTPUBATh Kak JeJI0 BKyca
KaXI0T0 uccaefoBaress. Hanpumep, HX MOXHO cCYATATh AH00
HPUHIUNHAIBHO OTPaHHYEHHBIMH, JUO0 NYJIbCUPYIOUIUMHU
Ha GecKOHeYHOI cTpesie BpeMeHH. Torza BecbMa JTIOGOMBIT-

194



maBa 2. Tononorua KBaHTOBOro XpOHOTONA

Hasl OLlEHKa YMCJIa BCEJIEHHBIX, pealu30BaHHbIX nocae bob-
moro B3phiBa 10 HamuxX AHe#H, Kak Bo3pacT Hamero Mupa
B 13,7 Munnuapaa jer, AeJ€HHBIH Ha IJIAHKOBCKUI MUT ¢yH-
JaMEeHTaJTbHOTO «KHPIUYNKA BEYHOCTH», JACT HaM HeBOOGpa-
3UMYIO BEJITUUYHUHY, COCTOSIIYIO U3 AECATKHU ¢ HIECTHIOAECATHIO
HYJISIMM.

Crporasi mocJ/efoBaTeabHOCTh MOXOOHBIX MHPOB, Pa3BH-
BalOIUX B MOJHOM COOTBETCTBHU C T€OMETPUUYECKMMH IIPeosd-
pasoBanusiMu IlepesbMaHa OT KOCMOJIOTMYECKOH CHHTYJISD-
HOCTH 10 KOCMHUYECKOH cephl YCAOBHAX IpaHull GUTIECKOH
peanbHOCTH, M OYyZET B LIEJIOM ONpENeisiTh MPUBBIYHHIH 00pa3
PeNSIUOHHOTO (OTHOCHUTENBHOr0) (PU3NYECKOTr0 BpPEMEHH,
KOTOpPO€ MBI NPUBBIKJIH BHUAETh Ha CBOMX yacax. IIpogeccop
Jloitd B JaHHOM CJydYae MMEET CBOE OPUTHHAIbHOE MHEHME:
«Bce 3kcnepumenmanvhbvle pesyibmamovl, KOMOPHIMU Mbl pac-
noiazaem 8 Hacmosujee 8pemMs, COBMECMUMbL C meM NPubiu-
HCeHUeM, UMO 6peMs — 3MO NOCAe008aAMeNbHOCTD MOMEH-
moe. MuvL ne oxcudaem, umo 3mo npubnuxcenue He 8bl0epHCUM
Kaxozo-HubYob npedckasyemozo 3emMHoz0 3KCnepumenma, 00Ha-
KO Meopus 2080pUM HAM; YMO OHO JONHCHO CUNBHO nocmpadamo
8 onpedenennvix eudax usuuecxux npoyeccos. Ilepawii — 3mo
Hauanro Bcenennou, boavwotii Bapvia. B coomsemcmauu ¢ xaac-
cuueckotl PU3UKOU 8peMA HAUANOCH 68 MOM MOMEHM, K020a npo-
cmpancmeo 6vino 6eCKOHEUHO NAOMHLIM U 3AHUMANL0 MOLLKO
001y mouxy, a 00 3mozo Momenmos xe 6viro. B coomsemcmeuu
C K8aHMOB0U PU3UKOU (HACKOILKO HAM U36ECMHO) CHUMKU, OUEHD
6auskue k¥ Bonvuwomy B3pwisy, ne pacnonoxcenvi 8 Kakom-aubo
onpedenennom nopsoxe. CE0cmeo speMenu Kax nocre0osamens-
Hocmu nauunaemcs we npu borvwom B3pwise, a neckonvko no3o-
Hee. B npupooe seweli ne umeem cMbiCIA CNPAUUBATID, HACKOLLKO
nosonee. Ho MvL moxcem cxa3amo, umo camvie panHue MOMeHmbol,
Komopble 8 XOPouleM NPUbIUNCEHUU ABAIOMCA NOCLe008aAMeNb-
HBIMU, UMENU MeCMOo, 8 COOMBEMCMEUU C IKCMpanoiyuel Kaiac-
cuueckoll ¢usuxu, uepes 10~ cexynov (epems Ilnanxa) nocie
Boavwozo B3puvisa.

Bmopoii u ouenv noxoxcuii eud mposara nocredo8amenvro-
Cmu 8pemenu, 8UOUMO, NPOU30oLidem BHYMPU uepHbiX Oblp U Npu
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KoHeuHOM nosmopHoM paspyweruu Beenennoil (borvwom cocamuu),
ecnu maxosoe npousotidem. B 060ux cryuasix mamepus Comcmemcs 0o
beCKOHeUHOl NAOMHOCMU 8 COOMBEMCMBUY C KAACCUUECKOT (PUUKOL,
xax npu Bonvwom B3poise, u pesyromupyromjue pasumayuoHHble
CUTbL PA30PEYm CmpyKmypy npocmpancmea-6pemenuy.

Kcmamu, ecau sam xoz0a-aubo 6wi0 unmepecro, wmo npouc-
x00uU0 00 Bonvwozo Bapvisa unu wmo npousotidem nocne Boavuio-
20 ccamus, cerinac ebi Moxceme ympamumas smom unmepec. Iloue-
MY CIOXHCHO npunsmbs, umo 0o boavwozo B3pvisa ne 6vin0, a nocie
Bonvwozo cxcamus ne 6yoem momenmos, umo mam Huuezo He npo-
ucxodum unu He cywecmsyem? Ilomomy umo mpyono npedcma-
8umb, YUMo 8pems ocmanasaueaemcs uau sanyckaemcs. Ho eéedw
8peMA He JONACHO OCTNAHABAUBATNBCA UMY 3ANYCKAMBCS, NOCKONb-
Ky 0HO He deuxcemcs 8006we. Mynvmusepc ve “navunaem cywe-
cmeosamyv” UM “ne npexpauiaem cyuecmeosamns”: 3mu mepmMusL
npednoaazaiom nomox epemenu. Tonvko npedcmasnenue nomoxa
BpeMeHU 3aCMAsNsem HAC UNMEPecosamuvcs, umo 6vuio “00” uu
umo 6ydem “nocne” eceil peanvHocmu.

Cuumaemcs,, umo 8 CybMUKpPOCKONUUeckom macuumabe Keam-
mogvie agpghexmui chosa deghopmupyiom u pasopeym cmpyyKmy-
DY NPOCMPAHCMBA-BPEMEHU U UMO MAKUEe 3AMKHYMbLE TUKIbL
8pemenu — 6 OelicmeumenbHOCMU KPOXOmHble MAUWUNBL BDe-
Menu — cyuwecmeyiom 8 amom macumabe. IIposar nocredosa-
MeNbHOCU BPeMEHU MaKozo poda maxxce Qusuuecku 603mo-
KHen 8 bonvuwom macwumabe, U 60MPOC 0 MOM, Npousoudem nu
on 867u3U maxux 005eKmo8, Kax 8PAUAIOUUECS. YepHble ObIPbL,
0Cmaemcst OMKPbIMbIM ».

Eume ogHo deHOMeHabHOE CBOMCTBO TONOJIOTUYECKUX pe-
menuit IlepesbMaHa CBA3aHO C LEJIBIM PSIAOM aKTyaJbHEHIITUX
BOIIPOCOB UCCJIEIOBAHUS MHUMOH TOYKH KOCMOJIOTUYECKOH
CUHTYJISIDHOCTH MyipTnyHuBepcyMa. 31eCb MOXHO BCIIOM-
HUTb YIVBUTENBHBIE TEOPETHUYECKHE IOCTPOEHUS aKafxeMUKa
A. JI. CaxapoBa, kacaomuecsi onpefie/ieHHsI GU3HIECKUX BEJTH-
YHMH B JIOCHHTYJISIPHYIO 3TI0XY «HEeCyLeCTBOBaHUSI» (DU3NUECKOIH
peaTbHOCTH OTHOCUTENbHO Touku Bosbinmoro BapoiBa. Akane-
MUK CaxapoB NpeIsIOKWI 3aMedyaTeIbHyI0 KOCMOJIOTHYECKYIO
MOJIeJib, OTJIMYAIOUIYIOCS OT U3BECTHBIX KOCMOJIOTHYECKHX Clle-
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HapHeB TeM, YTO B HEH TOTIOJIOrus MOANPOCTPaHCTBEHHOTIO Tiepe-
X0/Ia Yepe3 YCJOBHYIO T'PaHUIY CUHTYJIAPHOCTH MeHSJIa CMBICI
BPEMEHHBIX W NPOCTPAHCTBEHHBIX NapaMeTPOB. JTY THIIOTETH-
YeCKYI0 MOJieJib YYeHBIH Ha3BaJ KOCMOJIOTMYECKON MOJEJIBIO
C TIOBOPOTOM CTDEJIBI BPeMEHH. B 3TOM N0BOJIBHO HEOOBIUHOM
ClieHapuU 3BOTIOLIMA MUpOo3aHust yueHOMY YAanoCh Tak cdop-
MYJTUPOBATh BCe U3BECTHBIE 3aKOHBI (PU3NKH, UTO OHU COBEPILEH-
HO IIepecTaiy 3aMevaTh HarpaBjieHHe X0/1a Yacos!

Puc. 64. Buemnnii B3rsiaa Ha MHoroobpasue Ilyankape — IlepesnbMana

«...B Kocmonoeuu npedcmaensiom unmepec usmepenus, KOmopoie
BLINOANAIOMCS He HA OECKOHEUHOCTMU, G 8 KOHeuHOU obaacmu. Mot
HAX00UMCS 8HYMpPYU Bcenennod, a ne cmompum na nee CHapywcu.
Ymobw yeudems, 6 4eM 30ech pasHUUa, CHaAYAIa NPEeONORONCUM,
UMO UHMeZPAL N0 NYMSAM 8 KOCMOL0ZUYL OEPEmCs 10 6CeM ACUM-
nmomuueckum esxaudosvim mempukam. Tozda 8 eeposmuocmu
usMepenui 8 Koneunot obracmu 6yoym eHoCUMbCA 06a éxaaoa.
IIepeviii noayraemcst Om C8A3HbIX ACUMNIMOMULECKUX EBKAUCOBYIX
Mempux, BMOPOL — OM HECBAIHIX MEMPUK, KOMOPble COCTNOSM U3
KOMNAKMHO20 NPOCMPAHCMBA -8PEMEHIU, CO0EPICAUL20 00NACTILUS -
Meperutl, i OMOenbHOU ACUMPMOMUNECKOU e8KAUOOCOT MEMPUKH.
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Takue neceasnvle Mempuxy ne Mozym Goims UCKTIOUEHbL U3 unme-

2pana no nymam no motl NPUUUHE, YMO UX MONCHO NPUBIUNCEHHO

3aMeHums Ha CBA3HbIE MEMPUKHU, 8 KOMOPHIX PASIUUHbBIE KOMNO-

HeHmMbL COEOUHEHbL MOHKUMYU MPYOKaMU LU B0POHKAMU, OQIOUsU -
" Mu npenebpexcumo manoiii 6xaad 6 deticmaues.

Crusen Xoxusr. [Ipuposa mpocTpancTBa U BpeMeHH.
KBaHTOBast KOCMOJIOTHS

[IJ1s1 yCHenrHoro NeUCTBUS CBOeH Moziesn akafieMuK Caxapos
BBEJI CIELUajbHOe Mpeobpa3oBaHUE MMPOCTPAHCIBA-BPEMEHH,
oueHb HanmoMHuHawniee AelicTeuA Ileperpmana ¢ motokamu Puu-
yd. B XoZe 3Toi TOMmOJIOrM4ecRO onepanuu OZHOBPEMEHHO
C M3MEHEeHHeM HaIIPaBJIeHUs] BpeMeHM Mo T-mpeoOpa3oBaHHIO
NIPOMCXOIUJIO 3€pKajibHOe OTpaXkeHHe MMPOCTPAHCTBEHHOIO KOH-
THHYyMa N0 P-npeo6pasoBaHUIO ¥ BCE YACTHIIH! MPEBPALIAIHCH
B CBOM aHTHaHAIOTH Mo C-mpeobpa3oBanuio. B pesyabraTe BO3-
HUK HOBBIH npuHiun 7PC-UHBapHAHTHOCTH, GOPMYIUPYIOMIMIL
BCEOOIUI U HEM3BMEHHBIH 3aKOH TIPHPOIBL.

Takue Tomosiornueckue MOZEIbHbIE NOCTPOEHUS IO Teope-
Me Ilyankape — IlepenbmaHa, Kak NpaBWJIO, OMUCBHIBAIOT reo-
MeTpH30BaHHOE (pa3oBOe MPOCTPAHCTBO C MOMOLIBIO Pa3IMYHBIX
noruYeckux GopMaTH3MOB, 4TO B 3HAYNTENbHON cTenedy crpa-
BeUUTMBO [JIs1 BADHAHTOB TMHAMU4ECKOTO MOJEbHOro 06pasa pe-
aympHOro pusuyeckoro Muposnanus. Ha ocHoBe HOBBIX pelieHUH
npo6sems! Ilyankape, HO1y4YeHHBIX POCCUACKUM FeHHEM, MBI MO-
KeM MOAU(UIUPOBATh CIeHApUN XaOTHYeCKOTO pPaCHIMPEeHHUs
C TEOPETHYECKUMH TPEATIOCHLIKAMH O CYIIECTBOBAaHUH BCeOOIIe-
ro CKJIApHOro noJjsi. /lanee MOXXHO IPOAHAIM3MPOBATh METACTa-
OWIbHbIE BapHAIIMU METPUYECKOTO IIPOCTPAHCTBA B CHHTYJISIPHOM
00J1acTH ¥ UX 3aBUCUMOCTD OT TPAHMYHEIX JHEPTeTHYECKUX YCJIO-
BuH (hopMHpOBaHHUS 0JE€BOH TOMOJIOTHU. B paMkax BBeJ€HHBIX
mpeacTaBjieHuil MacmTabHbiil hakTop MMeeT Bui (DYHKIIMOHA-
Jla TJIAHKOBCKOM JJTMHBI M 3HEPrOTeMIIOPAJIbHBIX KOMIIOHEHTOB
KJIacCH4eCKOro KBaHTa AefCTBHUS.

Kaxpasi Takas mpocmpancmeenno-8peMennas 10KAIUIAUUS
CO/IEP>KUT BCe BO3MOJKHBIE THITHI BHYTPEHHHX COCTOSIHUM M pa3-
BUBAETCSA B 9KCIMIOHEHIMAIbHO 601bIIyI0 061acTh. 34€eCh BO3HH-
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KaeT BOMPOC O CHCTEMaX OTCYETa, B KOTOPBIX IPOMUCXOMAST COOBI-
THS Ha [JIABHOX MHUpPOBO# uHMU. C TOYKH 3PEHHSA CTOPOHHErO
CBEPXbBECTECTBEHHOIO Hab/ofaTes-AeMIypra, COBOKYINHOCTD
MHPOB COCTaBJsI€T €IUHYI0 MaTEPHAIbHYI0 HCTOPHUYECKYIO I10-
C/IeI0BaTENBbHOCTD, TIO OCH BPEMEHH KOTOPOH OHM, PaCHIUPSACE,
IBIXYyTCA. B cucteMe oTcyera otenbHOM BeeneHHoit opauHap-
Hblil HabsogaTeb-ryMaHOM ] OTMETHT IIPONIEANINE M HACTyMa-
1o1He COOBITHS Kak abCOMIOTHOE OTPaKeHUe COGCTBEHHON UCTO-
pHMM JaHHOH peasibHOCTH. MOXKHO CO34aTh M TPETHIO CYIIHOCTb:
HabomaTesnel-1eMOHOB, CMOCOOHBIX UIEHTH(HIIMPOBATD U3HY-
TP JIOKAJIBHYI0 CHCTEMY MHPOB MyJbTHYHMBEPCYMa, OTHOCH-
TeJbHO KOTOpoi mpodeccop Joitu muiet: «Kaxum 6ot xopowum
Hu 6vLI0 NPUbUICEHUE, 8 PEANLHOCTIU BDEMSsL DONNCHO Obimb yH-
O0aMEHMANLHO OMIAUUHBIM OM JUHEUHOU NOCAe008aAMENbHOCTU,
npeonazaemon 30pasvim cmoviciom. Tem ne menee ece 8 Myavmusep-
ce Onpeoensemcs noumu max Je Hecmxo, XaK u 8 KAACCUUECKOM
npocmparcmee-épemenu. Ybepume 00un CHUMOK — u ocmasiue-
cs mouHO onpedensm ez0. Ybepume 601vUyi0 4acms CHUMKOE —
U 0CMABUIEECS MEHVULUHCMBO NO-NPENCHEMY MOXCEm onpedeiums
éce, umo y6pano, max xe, Kax oHo 0eaaem 3mo ¢ npocmparcmee-
apemenu. Pasnuua saxmouaemcsa moavko 8 mom, umo, 8 Omauuue
om npocmpancmea-spemenu, Myromugepc ne cocrmoum u3 63a-
UMHO OMPEOeNsIOUUX CLOEB, KOMOPbIE St HA38AN CYNEPCHUMKAMU
U Komopwvie MoxcHo 6bino bl cuumamy “Momenmamu” Myvmu-
sepca. Imo CLOHCHASR MHOZOMEPHAA Mo3auka. B smoi mozauunoi
Bcenennoi, xomopas se cocmoum u3 nocredosameivHocmu Mo-
MEHMO8, He PASPelaec nomoKa 6PeMenl, 06bI0eHHAR KOHUENUUR
npuMunbL U credcmeus umeem coseputennbii cmuvica. IIpobrema
NPUUUHHO-CLEOCMBEHHO20 OMHOUWEHUS, OCHAPYICEHHAR HAMU
8 npoCMpancmee-epeMeHU, 3aKIeUaiIacy 8 oM, 4mo 3mo omHoule-
HUe ABNAEMCS CBOUCMBOM He MONLKO CAMUX NPUYUH U CreOCmeut,
HO U ux eapuanmos. Ilockonvky amu eapuanmoi Cyuecmeosaru
MOILKO 8 HaweM 8006paNcenul, a He 8 NPOCMPAHCmee-8pemMenU,
Mbl CTMONKHYUC C PUBUUECKOT 6ECCMBICIEHHOCTBIO 0eNamb Peaib-
Hble 8b1600bL U3 8000PANCAEMBLX CBOUCTME HECYUECMBYIOUUX (PO~
mueopeuauux axmam) gusuueckux npoteccos. Odnaxo ¢ My.io-
mueepce sapuanmvi 0eUCmeuUmenIvHo CYuecmeyom 6 Pa3IUYHbIX
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COOMHOWEHUAX U OHU NOCUUHSIOMCS. ONPEOLTEHHbIM OemepMUnY-
cmuueckum saxoram. Ecau ussecmmuvr smu 3axoml, 06vexmusHoim
Gaxmom sersemcs mo, Kaxue cobbimus umem HadeHue OAs
moeo, ¥mobbL NPOU3OULTY KaKue-mo Opyeue cobbumust. Jlonycmun,
YUMo cyuiecmayem epynna CHUMK08, Heobs3amenvHO UOeHMUUHBIX,
Ho obaadarowux ceoticmeom X. Jlonycmum, umo, eciu u3secmmo
0 CYWecmeosanuy 3moi zpynnol, 3aK0Hvl QUIUKU ONPeOenrsiom,
umo ecmv dpyzast zpynna chumxos co ceoticmeom Y. Taxum 06-
Pasom, Yyooenemsopsiemcs 00HO U3 YCao8utl mozo, ymobv:X cmarn
npuuunoti Y. [[pyeoe ycrosue donxncno 6bims cés3aHo ¢ eapuanma-
Mmu. Paccmompum eapuanmol nepeoi :ynnvl, He umerouue ceot-
cmea X. Ecnu, ucxods u3 cyuwecmeosanus smux 6apuanmos, éce
PABHO MONCHO ORPedeaums CYuecmeosaniie HEKOMOPbIX CHUMKOG
Y, mo X ne sensemcs npuuunoi Y, nockonvky Y npousowen 6ot
dasxce npu omcymcmeuu X. Ho ecnu, ucxoos us zpynnvi sapuanmos
ne X, onpedensemcs moavko cyuecmeosanue sapuanmos Y, mozda
X sensiemcs npununoil Y».

Puc. 65. Kpanronsiit MysbTeBepC B KJIACCHYECKOM BHAE

«Ilonoxcumenvias Kpususna npocmpancmed-epemMeru npu-
800UM K CUHZYNSPHOCMAM, 8 KOMOPbIX KAACCUUECKAR 00was
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meopust OMHOCUMEAbHOCTU Moxcem Hapyuiambcs. Kocmuue-
CKAA UEH3Ypa MOXcem 3AuUmumos HAC Om CuHeyaspHocmel
uepnvix Ovp, o Borvwoti Bapvie mut eudum eo eceii ezo obna-
acennocmu. Knaccuuecxas obuas meopus omuocumesbHOCmu
He Modxcem npedckazame, Kax nauaracy Bcenennas. Odnaxo
xkeanmogas obwas Meopus OMHOCUMENLHOCTMU COBMECMHO
¢ npednonoxceruem 06 omcymcmeuu zpanuy npedckasviéaem
Bcenennyro, nodobnyto moi, xomopyto mu Habrmodaem, u, Ka-
aemcs, daxe npedckazvieaem nabaodaemviti cnexmp Gayx-
myayuti 6 muxposoanosom Gone. Odunaxo, xoms Keanmoeas
meopus 80CCMAHABIUBAEM NPeICKA3yeMOCmb, NOMEPSIHHYIO
KAAccuueckoud meopuei, ona ne Oeraem 3m020 ROAHOCIILIO.
Ilockonvky mor ne MoxeM eudemv nPOCMPAHCMEO-6PEeMs
8 UEOM, C YUemom UEPHBIX Obtp U KOCMOROZUUECKUX 20PU3OH -
mos cobumuil, Hawyu HABMOOEHUS ONUCHIBAIOMCS HE YUCTILIM
cocmosHuem Bcenermoi, a ancambrem K6anmoswvix COCMOAHUY.
3mo egodum dononrnumenvuuLi Yyposens Henpedcxasyemocmu,
1O, MOXHcem Goimy, uMenno nosmomy Bcerennas cmanosumcs
Ka1accuueckoil...

Yempanumo npedckasyemocms us Quauku, a 3amem ee 80CCano-
8UMb, NYCIMb 8 0ZPAHUNEHHOM CMBICAE, — NONHE YCNEeuwMblll KoHel
ucmopuu. S ocmaioch npu c60em MHEHU .

Crusen XokuHr. [Ipuposa mpocTpascTsa U BpeMeHH.
KsanToBast KocMONIOTHSA

Ilpu 1npesbillleHMM TJIOTHOCTA NOTEHIIMANBHON *dHEPIUHU
MOJIEBBIX CTPYKTYP MJI3HKOBCKUX MapaMeTPOB KBAaHTOBBIE
(¢ayxryanum npocTpaHCTBa-BpeMeHHM HMHCIHMPHUPYIOT Ipoiiec-
Chl MHOTOKPAaTHO# TeHepaluM INPOCTPaHCTBEHHO-BpeMEHHOMN
NMeHbl. B CHHTETUYeCKUX CHeHapHsAX KBaHTOBOro My/abTHyHH-
BEpPCYMa C XaoTU4yecKo# MHQIAUKel KBAaHTOBBIE (DIYKTYailly
IPOCTPaHCTBa-BpeMeHU B CPaBHEHMH C (QUIyKTyauusMH CKa-
JIAPHOTO NOJisi He3HAYUTEJIbHBl M COpajuyecKue H3MeHeHUs
MJIOTHOCTH MWHQJIATOHA NIPUBOJAT K IePMAHEHTHOMY CaMOBOC-
nMpousBeleHni0 HHQIANUOHHOU BcenenHoit. Ecnu asHeprus
(aykTyauuit cKajisipHOTO IOJIsi YMEHBIIAETCS, TO YacTOTa €ro
OCLWISIIUK PE3KO BO3PACTAET.

JKCIIAHCUBHOE YBeJUYEHHEe KOHTUHYAJIbHOU METDUKHU
BcesienHoli npu 3aMea/IeHHBIX H3MEHEHUSIX CKAJISPHOTO HOJIA
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Ha MHQAAIMOHHON cTaquK IPUBOIUT K TOMY, 4TO pa3mep Bce-
JIEHHOM MOXET YBEJIMYUBATHCS B Pe3yJbTaTe CBOEOOPA3HBIX
MeTPHUYECKUX [TepeXO0B C XPOHOKBAHTOBLIM IIEPHOJIOM Ha Be-
JUYUHY IJIaHKOBCKOM ANMuHBI. PasuyHbIe clieHapuu olpene-
JIAI0T €e AJNTENbHOCTD B mpenenax 1073 cekyHa u Ha JaHHOM
TEMIIOPAJTbHOH 3KBUAUCTAHIMU ITOCTYJIUPYIOT HAJTHYKHE KOC-
MOJIOTUYECKMX IIEPEXOAOB, COMPOBOXAaEMOe 00pasoBaHHEM
MCEeBAOEBKANIOBOM KOHTUHYaJIbHOM MaTpuilbl. Kak TOJbKO
CKaJIIPHOE T0Jie CTAHOBUTCH MajbiM, MHOJISIUS KOHYAEeTCH,
U OHO OCIMJIIMPYeT BOJM3M HEKOTOPOTO JIOKATBHOTO MHUHH-
MyMa, Tepsisi SHEPruio 3a CYeT POXACHHS Map 4acTHI. IJTH
YaCTHUIbI, B3AUMOJIEMCTBYA MEXAY CO60#, MPUXOAAT B TEIJIO-
BOe PaBHOBeCHE, COOTBETCTBYS CTAHAAPTHONH MOJEH Topsueit
Bcenennoi.

BosnukHoBenne MysapTuMHUpa u3 Ha4aJabHOTO XaoTHYe-
CKOTO COCTOSIHUSI MMeeT ocoboe 3HayeHWe IJIS KOHIENTya-
JIM3allM¥ OIIpe/ieIEHHOTO ClieHapusA KBAaHTOBOM KOCMOJIOTHH.
B cooTBeTCTBHM CO cTaHAAapTHOH TeopHeil 31eKTpocaaboro
B3aMMOJEHCTBUSA MACCHl BCEX 3JIEeMEHTaPHBIX YaCTHI[ 3aBHCAT
OT BEJIMYMHBI XMITCOBCKOI'O CKAJSIPHOTO IOJA B Hamlel Bcez:f}
JeHHOH. DTa BeJWYMHA OIpeenseTCs M0J0KeHHEM MUHUMY ~
Ma 3¢ dekTUBHOrO NoTeHHana. B 061meM ciydae sTOT 1MOTEH-
IMajl MOXeT MMeThb MHOXKECTBO pa3/IMYHbIX MUHMMYMOB. Tak,
B CyIIEPCHMMETPHYHOI TeOpHH, 06benuHsoIed cnaboe, CHIIb-
HOe M 9JIEKTPOMarHUTHOE B3aMMOJAEHCTBHUs, 3(PdeKTUBHBIN
IIOTEHI[MAJ UMeeT HECKOJIbKO Pa3JIMYHBIX MMHUMYMOB PaBHOM
IyOUHBL 10 OTHOIIEHHWIO K ABYM CKalADHHIM HojsM. Ecam
CKaJISpHBbIE I10JIST MCIBITHIBAIOT BAUSAHUE IIPOLECCOB CIIOHTaH-
HOTO HapylIeHUsI CUMMETPHH, TO 3HaY€HHe HX IOTeHLHasa
MHHUMU3UPYETCS B PasJMYHBIX 4acTAX BceneHHO# H, cooT-
BETCTBEHHO, MacChl 3JIeMEHTapPHBIX YaCTHUIl H 3aKOHBI B3aUMO-
JedcTBUN B HUX OyAyT pa3iInyHbIMU.

Ecnu paxke oHM HM3HayaJIbHO HAaXOAHJIHNCH B OZHOM H TOM
’)Ke MUHUMYyMe 10 Bceil BcesleHHOI, 10 OKOHYaHUHM HAayaJIbHOM
ctaguu BcemeHHas okaxeTcs pasjie/ieHa Ha MHOXKeCTBO 9KCIIO-
HEHIMAJbHO 60JIbIIHUX 06/1aCTeH, COOTBETCTBYIONIUX MUHUMY-
MaM 3¢ deKTHBHOTO NOoTeHIKaNa. EC/U c/1e10BaTh OTAENbHBIM
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[IOJIOXKEHUAM JaHHOI TeopuM, TO mpolecc paszgeneHus Bce-
JIeHHOM Ha yacTu omnpejensercss adpdexTaMu caMOBOCIIPOU3-
BOACTBA MHQPIAUUOHHBIX obnacTeit. IIpu aToM onpexensiionee
3HaveHMe UTpaloT BeJIMYHMHBI KBAHTOBBIX QIYKTYaUHid, U eCIu
OHM [OCTaTOYHO BEJWKH, TO MOTYT JIOKaJbHO YBEJIUYUTH IIO-
TEHIHAJIBHYIO SHEPTHIO CKAJIAPHOTO HOJIsT B HEKOTOPOH 4acTH
Bcenennoii.

Boob6ie, JaBua [oiiy BIOIHE TOIMYCKAET, 4TO B OY€Hb IK-
30TMYECKUX CUTYaIHSIX, HAIPHMEP OueHb Ousknx Kk Bosbuio-
My B3pbiBy WJIM BHYTPH YEPHBIX ABIP, HET MpOULIOro u Oymy-
INero, TO €CTh IPUBEIYHON HaM JI0CJIeJ0BaTebHOCTH COOBITHI
He CyUlecTBYeT: «..B noscedneenom onvime npuuunvl 8cezoa
npedwecmeyiom Ceoum Cle0CmeusiM, U Max npoucxooum no-
momy, umo — no xpaiifieti mepe 86.1usu om nac 6 Myrvmueep-
Ce — KOMUYECTBO PASNUNHBIX 6UO08 CHUMKO8 CpeMumcs 6vl-
Cmpo pacmu co spemenem u 8pso au xk020a-1ubo ymenouaemcs.
3mo c80TUCMmB0 CB13AHO CO 8MOPBIM 3AKOHOM MEPMOOUHAMUKU,
KOmMOpwiil zracum, 4mo ynopsooueHHy10 IHEPZUI0, HANPUMED XU-
MUUECKYI0 UL CKPBIMYI0 2PACUMAYUOHHYI0, MOKCHO NOJTHOCTBIO
npeobpasogamv 6 Gecnopsadounyio snepeui, HANpuMep men-
10, #O He naobopom. Tenno — smo becnopsdounoe deuicenue
HA MUKDOCKONUYECKOM YPOosHe.

Ha ssvixe Mynromusepca smo o3nauaem MHONCECMEO CO-
CMOAHUU BUNCEHUS, PASTUYHBIX HA MUKPOCKONULECKOM YPO8-
He 6 pasauunbvix eceaennvix. Hanpumep, Ha nocaredoeamens-
HbLX CHUMKAX MOHEMbL NPU 00bIUHOM YEENUUEHUL KGHCEMCS,
UMO NPOUECC OCMAHOBKYU MOHEMYL NPeObPA3Yyem pynny uoeH -
MUUHBLX CHUMKO8 “NpedcKasyemozo nossienus opia” 8 epyn-
ny udenmuunvix cHumxoe opaa. Ho 6o epems smozo npoyecca
aHepzus 0BUNCEHUS MOHEMbL NPe8pauAemcs 6 menio, max
umo npu 00CMamouno OONLULOM YEEAUUEHUU, MAKOM, UMO
MOICHO Yeudemv omoenbrble MONEKYNbL, CHUMKY 8 NOCACOHEU
zpynne yace ne 6yoym udenmuunvimu. Onu 6ce noxasvieaom,
uMO MOHema NexCUm OPAOM, HO ee MOAEKYAbl, @ MAKHICE MO-
NeKY bl OKPYIHCAULEz0 8030yxa U NOBEPXHOCMU, HA KOMOPOU
JLeHCUm MOHema, OHU NOKA3bL8AIOM 60 MHONCECMEe PA3AUUHDIX
KoHQueypayuii».
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Puc. 66. KBaurosbie BceleHHbIE

«IIpedcmaeum cebe, 6yomo mo, umo mv. nasvieaem Hawel Bce-
JIEHHOU, eCmb JUWb KPOWEUHAS 4acmb 20pas00 60iee WUPOKUX
KOCMONOZUYECKUX TIPOCTIOPO8, 00U U3 GECHUCTEHHOZ0 MHONECTEA
0CMP0808 2PAHOUOIHOZ0 KOCMOTOZUNCCKOZ0 APXUNENALA BCEICHHBIX. §.
Koneuno, maxoe npednonosicerue moxcem noxasamoca uCKyccmeen- ~
HbIM (U 0KA3AMbCS, 8 KOHYUE KOHU08, HEBEPHBIM,), HO CYUecmeyem
KOHKDEMHbILL MEXAHUIM, KOTMOPBIL NPUBOOUM K MAKOU CUMYauUu.
Smom mexanusm 6ol npeorowen Anopeem Jlunde, obnapyxcu-
BUUM, UMO... PE3KUL U KAPOUHANLHBUL 63DbI8 C UHPIAUUOHHDIM
pacwupenuem moz 6oims He oonoxpammuim. Hanpomus, coznacho
Junde, ycrosus Ons B03HUKHOSEHUS UNDIAUUOHHOZ0 PACUUPEHUSL
MO2IU C030A8AMBCA MHOZOKDAMHO 8 PACCESHHBIX NO NPOCTPAHCMBY
UBOTUPOBAHHBIX 0OACTMSAX, KAXCOAS U3 KOMOPLL 3AMEM NPOXOOU -
7a €6010 CTMAcWIo pacuuperus u gopmuposana o Beenennyro.
H 6 xancooii u3 smux 6cerennvbix MPOUecc npoooaxcaemcs: 8 yoa-
NEHHBIX 0BLACTAX CMAPBLY BCEAEHNBIX NOAGLAIOMCHA POCTIKU HOBbLX,
U naymuna pacUUpSIOUUXCA BCENeHHbIX NPOOOINCAEm PA3PAc-
mamucs 00 Geckoneunocmu. Tepmunonozus cCmaHosumcs HeMHozo
2poMO30K01L, HO 6 Jyxe BeanUll MOdbL 0AOUM ITMOMY CYUECTEEHHO
0606wennomy nonamuro Beenennoti nazeanue Mynvmuecenennas,
a KoOMnoHenmvL My iomuecenennol 6yoem Hasvieams BCELEHHIMUS,

bpaitan I'pun. DneranTHan Beenennas
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BeposiTHO, CHUMKH U3HAYAJIBHO «TIPEACKA3yeMOTO TIOSBIEHHS
OpJia» Ha MHUKPOCKOTIMYECKOM YPOBHE TOXE HE SIBJSAIOTCS] HIEH-
TUYHBIMH, TIOTOMY 4YTO Ha HHUX TaKXe IPUCYTCTBYeT HEKOTOPOe
KOJIMYECTBO TEIUIA, HO TPOU3BOACTBO TEIJIa B CaMOM Mpolecce
O3HAYaeT, YTO 3TH CHUMKH TOPa3f0 MEHbIIE OTIMYAIOTCSI APYT
OT Apyra, 4eM Tocjennue. TakuM o0pa3oM, Kaxaast OZHOPOIHAS
TPYIINa CHUMKOB C «IIpe/ICKa3yeMbIM NOSIBJIEHHEM OpJIay Onpee-
JIsieT UX CYIIeCTBOBAHUE, CJIe0BATENbHO, CTAHOBUTCS IIPUYMHOMN
OTrPOMHOTO KOJIHYECTBA CHUMKOB OPJI2, OTJIHYAIOIIUXCSA HA MUKPO-
cKomM4eckoM ypoBHe. Ho HU ofiMH CHUMOK opJia caM 1o cebe He
ompeneaseT CyLIeCTBOBAHWE KaKHX-JTHOO CHMMKOB <IIpENCKa3y-
€MOT0 TIOSIBJIEHUS OPJIay, a IOTOMY He SIBJISIETCS UX TPUIHHOM.

BeposiTHOCTH KBAaHTOBBIX IEPEXOAOB, BEAYLIMX K yBeIUde-
HMIO JIOKAJIbHOH ILIOTHOCTH MOTEHIMANbHOM SHEPIMH, MOXKET
OBITH O4eHb MaJIOH, HO 06JIACTD, I/I€ OHM MPOU3ONLIH, HAYMHAET
PaCIIUPSTHCS 3HAYMTENIBHO OBICTPEE OCTAJIBHBIX, U KBAHTOBbIE
dayxTyanuu B Hell TPUBOAST K POXIEHUIO HOBBIX WHQJISIIU-
OHHBIX 0ObsacTelt. ITO BemeT K apGexTy caMOBOCIIPOM3BOICTBA
BcestenHoit, XxapakTepHOTO /I CTAHAAPTHBIX CIIEHAPHUEB.

B nHasuuoHHOM KOCMOJIOTHH TIPH IUIAHKOBCKOM ILUIOTHOCTH
TIPOUCXOAMT JIOKAJIbHOE H3MEHEHHE KOJIUYECTBA KOMIAKTH(DHUIIU-
POBaHHbBIX H3MePEHUI U BcesleHHast OKa3bIBaeTCs pa3/e/IeHHOM Ha
3KCIIOHEHIUATBHO Ooibivie 06/1aCTH Pa3TH4YHON Pa3MEPHOCTH.
Teopust BKJTIOYAET TaKKe BO3MOXHOCTH pasziesieHus BceseHHO#
Ha HECBsA3aHHBIE YaCTH U3-3a 3((EKTOB KBAaHTOBOM IPAaBUTALMH,
TIPH 3TOM JO4YEePHHE BCEJCHHBIE MOTYT aKHENTHPOBATh, KOMOHHA-
IIUM YaCTHI] U TI0JIeli, pa3pelleHHbie 3AaKOHAMHU COXPAaHEHHUs.

B OIIpeZie/IEHHbIX CHEHAPHAX 3a OCHOBY MOJKHO IIPDHUHATH
" TeOpHuio T'eHepalluu JOYEPDHHX BCEJIEHHBIX KaK IIPOIECC CaMO-
BOCIIPDOM3BOACTBA BCEJIEHHbLIX B KBaHTOBO# KocMosoruu. K co-
KICHNIO, 3TH MOAXOAbl OCHOBAHBI Ha PA3/IMYHBIX HaYaJbHBIX
MIPEANOJIOXKEHUAX H UX PE3YJIbTaTbl MOTYT CYIIECTBEHHO Da3JjIH-
4YaTbCs, XOTA BIIOJIHE BO3MOJKHO, YTO 3TO BpEMEHHbBIE TDYTHOCTH.

HeobxomumMo Tarxoke MpOBECTH AETANBHYIO KJIACCHMDUKAIIIO
TIPYHIIUITHATIBHO BO3MOXKHBIX CHCTEM OTCYETA ¢ HAOJIOMATENISIMH.
Tak, oquu sIBHO OyIyT AEeMHYDPraMu, HAXOMSUIMMUCS HA CTpeJie

205



Yactsb 4

BpeMeHHU U HAGJIONAIONMMH Pa3BUTHE U POXKAEHHE BCEX XPOHOK-
BaHTOBBIX MUPOB MyJIbTUBCEJIEHHOH, APYTHE — MPOCTHIMH JEMO-
HAMH TPHABI COCETHUX BCEJIEHHBIX, CIOCOOGHBIMH BHIETH TEMIIO-
PaJbHBIE TEPEXOAbI M JEJOKAIH3ANNIO MATEPHATbHBIX OOBEKTOB,
a Ipoyre — TYMAaHOWIAMH, OOUTAIOIIMMH BO BPEMEHHBIX 0607104~
Kax mpoo0Opasza Hairero pu3nyeckoro Mupa ¥ nprHaIeKamuMK
IICEeBIOEBKINIOBOM MeTpuKe. OUH U3 IJIABHBIX aKCHOMATHYECKUX
MPUHIIUIOB 37IeCh CBA3aH C PeMHTepHpeTaliell WHBAPUAHTHOCTH
ckopoctH cBeta. IIpu aToM cama mo cebGe CKOPOCTH CBeTa He pac-
cMaTpuBaeTcsl Kak (GyHIaMeHTaibHas (U3MYecKass KOHCTAHTa,
a CBOIUTCSA K MHBAPHAHTHOCTH CKOPOCTH U3MEHEHHST METPHYECKOTO
MaciTaba BHyTpeHHero (pu3n4eckoro mpocTPaHCTBA.

3mech MOXKHO BCIIOMHHUTH paccyxiaenus [lasuma Jloitua
0 KBaHTOBOI KOHIIEIIIMH BPEMEHH H TPEBPAlEHHH OTHOCHTE/Ih-
HO Jilo6oro HabuiofaTeNst BO3MOXKHOCTEH B JIEWCTBUTEIBHOCTS,
a OTKPBITOrO Gyayiiero B HeusMeHHoe mporiioe. Tak, mpodeccop
Jloitu cyuTaeT, YTO do M020, KaK MOHETKY MOAGPOCST, C TOUKH 3pe-
HusI HaGJIIozaTe s, GyAyliee OTKPHITO K OH BCE €Ille MOJKET YBH-
1eThb JiioO0H Pe3yJIbTaT: OpJia HJIH PELIKY, pruYeM 00a pe3y/ibraTa
SBJIAIOTCS. BO3MOXCHOCTSIMH, XOTSI OOBEKTHBHO OHM _CUMTAIOTCS
AelicTBHTEBHOCTBIO. IT0CIe TOro Kak MOHETKA yIiaia, KOIMM Ha-
GJtiofaTesIsi pa3nesTUInuCh Ha iBe Tpymmbl. Kaxapiil U3 HUX BUAMT
Y TIOMHHT TOJIbKO OfMH PE3YJIbTaT NOAOpACHBAaHUS MOHETKH. Ta-
KUM 006pasoM, pe3yJsibTaT, KaKk TOJBKO OH IONaJj B MPOIILIOE Ha-
GsmoaTeisi, CTa OMHO3HAYHBIM U JEHCTBUTEIBHBIM I KaXKAOM
KOIIMH, I’ke HECMOTPS Ha TO, 4TO ¢ MepcrekTuBbl My ibTuBepca
OH OCTaJICS] TAKMM JKe ZIBY3HAYHBIM, KAKUM ObLI BCETAA.

ITo3BO/IBTE 371ECH IOABECTH UTOT KBAHTOBOM KOHIEMIIMH Bpe-
MeHH. BpeMst — 3T0 He IOCIe[0BaTeTPHOCTh MOMEHTOB, M OHO He
TEUeT, KAX/IBIi TUIAHKOBCKUA MOMEHT BPEMEHM CKPHIBAET OJ CO-
6ot TeMIIOpaIbHYI0 000JI0YKY HOBOTO MHpa. TeM He MeHee Hamma
MHTYHIUS OTHOCHTEJBHO CBOMCTB BDEMEHH B OOIIEM CMBIC/IE
6m3Ka K MCTHHHOM. OnpejiesieHHbie COOBITHS AeHCTBUTENBHO SAB-
JISIIOTCS TIPUYUHAMHE U CIEACTBUSMHE APYT Apyra. 110 oTHOIIEHHIO
K HabmozfaTenio Gyayiiee OTKPLITO, MPONLIOE HEU3MEHHO, a BO3-
MOJKHOCTH Ha CAMOM JieJie CTAHOBSITCS AEHCTBUTENLHOCTDIO. I1pu-
uynHa 6eCCMBICTIEHHOCTH HAKX TPAIULIMOHHBIX TEOPHH BPEMEHH
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B TOM, YTO OHH IIBITAIOTCS BHIPA3UTDb 3Ty UCTUHHYIO HHTYHUHMIO Ha
OCHOBE MaJIO IIPUCIIOCOOIEHHOM K 3TOMY KJIaCCHYeCKon Pu3HKH.
B xBaHTOBOH u3MKe 3Ta MHTYUIUS UMEET CMBICT, MOTOMY YTO
BpeMsi [T0 CBOeH CYTH onpeaesisieTcss MMEHHO KBAaHTOBOU KOHUEI-
1ueil. Mpl cylecTByeM BO MHOYKECTBE BADHAHTOB BO BCEJICHHBIX,
Ha3bBaeMbIX MoMeHTamu. CyliecTByeT cobJia3H NOMYCTUTh, YTO
0CO3HaBaeMbIH HAMH MOMEHT — €JJHHCTBEHHEIH PETLHBIH MOMEHT
WY, 110 KpalHel Mepe, peajibHee OCTAJIbHBIX.

Puc. 67. KontunyaisHas MeTpuKa KBaHTOBOro MysibTuBepca
B nnpecbpaszopannsx IlepenpMana

«Hdes Mynemuacenennoti 6eCoMa npusnexamensia, nomomy 4mo ece,
UMO HAM HYICHO COEnambv, — IMO NPeCNONONCUMD, MO CNOHMARKOE
Hapywenue npoucxooum 6ecnopsdouno. He wyacno denamo nuxaxux
Opyeux npednononcenuti. Kaxcovii pas, xax xaxas-mbo Beenrennas
evibpacwieaem 6ymon dpyeoti Beenennot, usuneckue nocmosiiivie
YX00Sm 0OM NepeoHauansHbix, co30a6as HOsvie 3axonbt Quauxu. Fcau
amo deticmeumenso max, mo 6 xaxcooi nosotl Bcenennoii moocem
BO3HUKHY MY COBEPUICHNO HO8as pearvrocmy. Ho mym eosnuxaem
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nOmpACaowLL 60NPOC: KK Boiz1s0am smu dpyeaue éceaermvie? Kno-
YOM K NOHUMANLIO PUSUKIU NAPALIENOHBIX BCEACHHBIX AGNAEMC 3HA-
Hue Mo20, Kax Imu 6CeIeHHble CO30aHbL, MO eCMb MOYHOE NOHUMAHUE
M020, KaK NPOUCXOOUM COHMAHHOE HapyueHue.

Kozda npoucxodum cnonmannoe napywenue u 803nuxaem Bce-
MEHHASL, IMO MAKHE HAPYWAEM CUMMEMPUIO NEPBOHAYATLHOL
meopuu. /Ins gusuxa xpacoma — 3mo CUMMEMPUA U NPOCMoma.
Ecnu meopusi cosepiuenna, mo amo o3nadaem, umo 6 Hetl 3a10¥ena
abcoomuas CUMMempus, Komopas moxcem o0bACHUMb MHONCE-
cmeo dannvix naubonee Cxcamom u 3KoHOMUYHbIM nymem. Tounee,
YpasHenue Cuumaemcs COBEPUEHHbIM, CAU OHO OCMAEMCS HEU3-
MEHHDIM, K020a Mbl MEHAEM €20 WieHbl Mecmami. 3an020m obra-
DYHEHUA CKPLIMOT 8 NpUpode CUMMEMPUL 0KA3bIBAENCS MO, YMO
ABNEHUSL, KANCYUUECS PAITUNHBIMUL, NO CYMIU c80eli s nposieie-
HUSL 00H020 U MOZ0 JHce, CBA3AHL Mecdy COOOTL cummempuetls.

Muuno Kaky. Ilapaniensrusie Mupbl. O6 ycTpoiicTee
Muposaatus, BelciInx uaMepeHusx u 6yaymem Kocmoca

B cBeTe ckazaHHOro HHTEPEC IpeACTaBIIsIeT TEMIIOPAJIbHAS pe-
VHTEepHpeTaLusi 3aTa/lKi YCKOPEHHOTO pacuiMpeHus Hameil Bce-
JIEHHOM TOZ BO3AefCTBHEM TEMHOM SHEPIHH U OTYACTH CKPBITOMH
macchl. Criellyst KOHIEMIMM SKCIIAHCHH KOHTHHYATHHOGH MeTpH-
ki MuposaaHus B TOYHOM COOTBETCTBHM C TPeOOPa30BaHUSIMU
ITyankape — IlepenbMaHa, MOXHO IOJYYHTh CBOEOODa3HOE TeM-
HOpaJbHOE 3X0 OT Ipenbigymei 06004ku KBaHTOBOrO MyJib-
tiBepca. COOTBETCTBEHHO, /1A BHYTPeHHero HabioAatesst 3To
Oyzner BHIIJBSIETh KaK CKPHITast Macca, He uiaeHTHhUnmpyeMas
¢ ee peaslbHbIMH HOCUTeIAMH. TO Jke caMoe MOXKHO CKa3aTh H O 3a-
rajike yCKOpeHHsI pa3jieTa ralakTHK. B ollpeieieHHOM CMBICIe MBI
MOJKEM COIIOCTAaBUTb 3TOT HOBOJIBHO CTPAaHHBIH aHTHIPaBUTHPY-
fomuH 3¢ dexT ¢pu3nUeckoro Bakyyma ¢ XpOHOKBAaHTOBBIM 3ally-
THIBaHHEM CyOa/IeMEeHTapHO OCHOBH (yHiaMeHTa Hanero Mupa
U COOTBETCTBYIONIMX CTPYKTYP HHHIX KOMIIOHEHT MysibTuBepca.

Bot uTO rOBOpHT 0 COBpeMEHHO#i KapTuHe pa3BUTHs Meta-
FaJIaKTUKU BUAHBIH cOBpeMeHHBIH KocMosior Aslekcanap Busen-
KMH u3 MHCcTuTyTa KocMosioruu YHausepcutera Tadrca (CIIA,
mtaT Maccauycerc): «Cyuecmeyem MHONCeCmB0 Nputum, n0360-
AOUUX Yeeposamb 8 beckoneunocms Beenennoi.
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A pa3 max, 3nauum, oHa cocmoum u3 6ECKOHeUH0z0 Koauue-
CMea pezuoHos, COUSMEPUMbIX NO MACWMAby ¢ mem, Komopbwiti 00-
| cmynen Ons naweeo Habnolenus (80 MApO ceemosvix iem 6 no-
| nepeunuie). Ucxo0s u3 nonoxcenuti K6aHmosou MEXAHUKY, MONCHO
‘l coenams 861800, UMO YUCIO UCOPULL, KOMOPble MOZYM NPOUI0MU
3a KoHeuHblll ompe3ok epemenu (Hauuras c boavwozo Bspwviga), —
* koneuno. ITod ucmopusimu s NOHUMAIO HE MOXLKO UCTOPUIO UUBI-
au3ayuil, a 1obvie Cobbimus, KOMopble MOZYm NPOU30UMU, BHAOMb
00 amomnozo yposhsi. BosmoxcHvix uUCmOpuUll HEBEPOATMHO MHO20
(MPUbIUIUMENBLHO UX KOIUUECMB0 MONCHO oyeHums kax 101 050),
HO 8ANCHO O, YMO Mbl UMeeM 0€10 C KOHCUHBIM MHONCECTNEBOM.

Taxum ob6pasom, ecmv 6eCKOHEUHOE KOIUUCCTE0 PeZUOHO8, NO-
006HbLx Hawemy, U MOLKO KOHEUHOE KOIUUECMB0 UCMOPUL, KOMO-
poie mozym 6 nux npousotimu. Cre0o6amenvro, Kaxcoas 803moxc-
HAA UCMOPUS. NPOU30tidem 8 OECKOHEUHOM MHONCECTBE PEUOHOS.
B uacmmnocmu, 6ydem 6GeckoHeunoe KOMUUECMBO DEZUOHOS, bl
ucmopuu udenmuunst vawum. Tax umo, ecau 6vi He Yydosaemaopenot
pesynvmamamu npe3udOeHmcKux euibopos, He Omuausaumecy: 6ail
Kanoudam npuen ¥ e1acmu 8 6eCuucCIeHHOM KOudecmee 3emens.

Taxas xapmumxa Bcenremnoil auwaem Hawy uusuIU3auUIo
B03MONCHOCTMU NPEMEHO08aAMbd HA YHUKAALHOCML: MAaKUM, Kax
Mbl, PACCEAHHBIM NO 8CEMY KOCMOCY, HECTb YUCLA. IMO, KOHEUHO,
ZPYCMHO, HO, BOIMONCHO, UMO 8CE OOCMOUM UMEHHO MAK »>.

TaxuM 06pa3oM, NpUMeHeHHe MPUHITUIIA XPOHOKBAHTOBOM
PEUHTEPIIPeTAllMH IIOCTYJIATOB KBAHTOBOI MeXaHWKHU IIPUBOIUT
K HOBBIM MOJU(HUKALUAM CIEHADHEB PasBHUTHA KOCMOJIOTHYe-
ckoit cuHTyIsapHOCTH Bosnbimoro Bapeisa. IIpu atoM ucxozambie
TIOCBIJIKM He TIPOTHBOpeYyaT COBPEMEHHBIM (DH3W4YEeCKMM IIpe-
CTaBJIEHUSIM O IIPOCTPAHCTBEHHO-BPEMEHHBIX COOTHOILNEHUSAX,
a TOJIBKO PaCIIMPSIOT KBAHTOBO-KOCMOJIOTHYECKYIO NapaZiurMy.
Oco06bIil HHTepeC 37eCh COCTABJISIIOT MOJIeJIbHBIE UCCJIEI0BAHUS
(busnueckoro MexaHHU3Ma KOCMOJIOTHYECKHX (Pa30OBBIX IIEpeXo-
IOB KOHTHHYaJTbHOH METPUKHU IIPOTOIPOCTPAHCTBA B IICEB0EB-
KJINZIOBY MeTpUKy Hamero Mupa. VIMeHHO 37€Ch O4Y€Hb BasKHO
YYUTHIBATh HOBbIE BBIBOIBI, TOJyyeHHbIE . IlepesibMaHOM B xo0/e
pemienust npobiemsl [Tyankape.
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BriosiHe BO3MOXHO, 4TO 1OZOGHbIE KOCMOJIOTUYECKHE SIBIEHHSA
CJleflyeT CIUTATh IIPOLIECCAMH TPETHETO POJIa, TaK KaK IIPH HUX MPO-
UCXOIUT CKAYKOOOpa3Hasi MEPECTPOMKA MOCHHIYJISIPHON METpUKHU
C BO3MOXKHBIM M3MeHEHHeM CHUMMETDPHUU IIPOCTPAHCTBA-BPEMEHM.
ITO He TOJBKO 00YC/IABIMBAET KAYECTBEHHBIH CKAYOK B COCTOSTHHM
MynsTHyHVBEpCYMa, HO ¥ ONpEfeIseT B3aUMHO OIHO3HAYHOE CO-
OTBETCTBHE MEXAYy CHMMETpHeN HCXOAHOH MerpHyeckoit (asnl
¥ BHOBb oOpasyioniumics MofupUKamsiMi, MOXHO ¢ U3BeCTHOM
CTeleHbIO BEPOATHOCTH HPETIOIOKHUTD, YTO TAKHE Iepexoabi OyayT
COMPOBOXAATHCS MYJIBTHRJIMKAIMEH UCXOAHBIX (QyHIaMEeHTATIbHO-
aVIeMeHTapHbIX MeTPHYECKHX sTyeeK IIPOCTPaHCTBa-BpeMeHH, OIpe-
JieJIs1eMO HEKOTOPBIM TIepBHYHBIM [IaPAaMEeTPOM PECTPYKTYPH3aIUH.
Iocnexyioiiee mpoTeKanye, CKOpee BCETO, IeCTPYKTUPYET METPUKY
Y U3MEHSIET cocTosiHue BeesieHHOM HenpephiBHBIM 00Pa30M Ha OCHOBE
TPaHC(OPMAIMOHHBIX CBOMCTB KPUTHUECKOTO IIapaMeTpa MOpsIKa.

Puc. 68. Merpuieckue siueiiky B CXeMaTHYHON MOJIENTH CYTIEPCUMMETPHYHOTO
KBaHTOBOrO MynbTHBeEpCa

«[pynna cummempuu moxcem UMEHUMbCS MAKUM 00PA3OM, YMO
amo cmanem npuNUHOU 06PA308aHUS COBepUIEHHO uHOU Bcenen-
HOl. B nexomopvix uz maxux sceaenmubix npomon Moxcem oxa-
3amMvCs. HEYCMOWUUBLIM U OBICMPO PACNACTNGCS HA NO3UMPOHDL.
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lmasa 2. TononorMsA KBaHTOBOTO XpOHOTONA

B maxux ecenennvix HeB03MONCHA U3BECMHASA HAM HCU3Hb, OHU

Ovicmpo pacnadymcs 8 6e3xusHenHoe 061aK0 HNEKMPOHO8 U Heli-

mpuno. B Opyeux ecenennvix pacnad cummempuu TBO (meopuu
| eenuxozo o6vedunenus. — Iipum. aBTopa) Moxcem notimu unbiM
nymem: 6ydem 60IvuLe YCMOUUUBHLY YACTIUY, MAKUX KAK NPOMO-
not. B maxoti Beenennot moeno Gul cyusecmeosams 0zpoMHoe pas-
HOO6PA3Ue HOBbLX HEUIBECTNHBLX XUMUMECKUX dnemenmos. Dopmbl
HCUSHU 8 MAKUX BCENEHNBIX ObLiu Gbl Goee CLONCHDLMU, UEM 8 HA-
wetl, max xax mam coedunenus, nodobuve JTHK, cozdasanucs 6ot
u3 6016ULe20 KOLUYECNEA INEMEHITOB.

Mo modcem maxace pasbumo usnauarshyro cummempuio TBO ma-
KM 00PA30OM, UMO 8 Pe3yNpmame NOAYUUM HECKOIDKO CUMMEMpPU
U({) (3mo zpynna cummempuy K6anmos 31eKMpPOMAZHUMHOZ0 13-
Nyuenus — PomoHO8, MEHAIOULAS MECTIAMU Mexncdy cobot pasnuy-
Hble cocmasnsouue sexmopa noaspusavuu ceema. — lipum. as-
TOpa). 1Mo oOnpederum Cylecmeosanue HeckOILKUX opm ceema,
a e oduot. ITodo6ras Bcenennas deticmeumensvio 6vira 6ut you-
sumenvholl — cyuiecmea, obumarougue 6 net, Mozau Gvr 8udemo,
ROIb3YSACH He 00HOU, a HeckonvKuMu curamu. B maxot Beenennoti
2nasa n06020 HUB02o cyusecmea bovuau Ovl CHabHcenvr GONUUM
KOUUECBOM PAZHOOOPA3HBLX PEUEnmMopos ONs YNABAUBAHUSL PA3-
TUMHBLX U008 UBTYUEHUA, NOO06HOZ0 CBeMOBOMY ».

Muuuo Kaxy. Iapanienstsie mupst. O6 ycrpoiicTse
Mupoazganus, BelcIIUX usMepenusix u 6yayiem Kocmoca

(Dusnyeckue aceKTs Tpeobpa3oBaHU erpeJIbmaHa B 3a71a-
ye [Tyarkape MOXHO TaKXe MOTBITAThCS MCCIE0BATh C UCHOJIb-
soBanueM npuuiana Kopn u reopun rpynn. Ilepssiii crioco6
Ka)KeTCsl ONTUMAJIbHBIM JJIi TIEPBUYHOIO OIMCAHUSI OCHOBHBIX
3aKOHOMEPHOCTEH, a BTOpoil — aJist GoJiee AETAbHOIO PACcCMO-
TPEHHs UX JUHAMHKH B PaMKaX TPHBUAJIBHONU TOYEUHOH CHMMe-
TPUU TPOCTPAHCTBEHHOH METPUKHU. 31€eCh K€ OYEBUIHO CIEAyeT
HCKaTh Te3aypyC H3HAYAIBHOTO TeHe3nuca aCHMMeTPHH: MaTe-
pusA — aHTUMATEPHSL.

Ioxo6HOe pacIIMpeHHe KOHIENINH BO3HUKHOBEHMS KBaH-
TOBOr0O MyJIbTHYHUBEpPCYMaA IIO3BOJISIET BEPHYTHCSI K BOIPOCY
0 BoJiHOBO# (pynknuu Beenennoii. Koncrpyuposanue pereHui
ypasuennsi Illpeaunrepa Ans BosHOBOH (GyHKUUU Beeil Bcee-
JIEeHHOHM TOKa3bIBaeT, YTO 3Ta BOJHOBas (DYHKUMs He 3aBUCHUT
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OT BpPeMEHHY, TaK KaK MMOJIHBIA raMUIbTOHNaH BceslenHOM, BKITIO-
YaIOIUH TaMUAJIBTOHNAH TPAaBUTAIIMOHHOTO T0JISI, TOXKAECTBEHHO
paBeH HyJ0. Onucanne XPOHOKBAaHTOBBIX BCEJIEHHBIX C IIOMO-
IIbIO UX BOJTHOBBIX (PYHKIMI BO3MOXHO COIOCTaBUTh C reHepa-
el moJoOHBIX (PUAMOHAM KBasuyacTull. IIpd 3TOM BIOJHe
IOIMyCTHMO, YTo MyJbTHYHMBEPCYM Kak Ilejloe HeM3MEeHEeH BO
BHELIHEM XPOHOIIoJIe. 3/1eCh BO3HMKAET IapaJOKCalIbHBINA 00pa3
MICEBAOCKAISIPHOTO XPOHOIIOJA, B KOTODOM MOTYT paclpocTpa-
HATBHCSA ¢ XPOHOKBAHTOBOM 4acTOTOH (PPHAMORBI UJIM HE MeHee
3arajloyHble KBa3W4YacTHUIIBI — IJIAHKHOHBL. (/leficTBUTEIBHO,
IMCKPETHas! CYOCTaHIUS sS48eK METPHUKH KOHTMHYYMa MOJXKET
paccMaTpHBaThCA KaK COCTOALLAs M3 «JacTyl llnankay» — IiaH-
K1oHOB.) OYeBHUIHO, YTO TIPH 3TOM AWHAMHUKA KOHTHHYaJIbHOMH
METPHMKH IOJUKHA OIpefesiaTbCsA IapaMeTpaMHU 3JieMeHTapHBIX
CyIHOCTeH IJIaHKHOHOB. [IpMeHNTeIPHO K TOHSATHIO KOHTHHY-
aIbHBIX MeTaMopd03 MyIbTHYHHBEPCYMa 3TO OYAET 03HAYATH,
4TO B 6a30BOM IIOATIPOCTPAHCTBE HalleH GU3MYECKOM PeaTbHOCTH
NPUHIMITHATEHO HAOJII0aeMBI TI0ObIe MaTEPUATBHBIE TPOLECCHI,
a B IPYTUX MOAINIPOCTPAHCTBAX IIOC/IEOBAaTEIbHbIX MUPOB Bellle-
CTBO ABJISI€TCS HEHAOTIOIAEMBIM, TO €CTh BUPTYAJIBHBIM OTHOCH-
tespbHO Hac. OJHA U Ta )Ke CYyIHOCTh €AMHOTO MaTépHaJIbHoro
MynpTMHpa HaXOAUTCA ¢ KPaTHBIM XPOHOKBAaHTOBBIM CABHUIOM
BO BCeX IOAIPOCTPAHCTBAX, HO HAbGII0AAETCA TOIBKO B COOCTBEH-
HOM 6a30BOM MOATIPOCTPaHCTBe. Biarogapsi MaTreMaTuuecKoMy
ammapary, paboTaoleMy C PacCJOeHHBIMM IIPOCTPAHCTBAMM
JMCKPETHO-KOHTUHYaNbHOW reoMeTpyH, GU3UKU-TEOPETUKHU JO-
BOJIPHO YCIIEITHO NBITAIOTCA KOHCTPYWPOBATh MOJEIN C CaMBbI-
MM Pa3HOOOpa3sHbIMH TONOJIOTHYECKUMH CBoMcTBaMu. Ceromns
mocJie TI0SIBJICHHS penileHUd 3afaud IlyaHkape MOsAB/AAIOTCS CO-
BEPIEHHO HEOXKUAAHHBIE TIEPCIIEKTHBbI «COCTaBIeHHA KOHEYHO-
pa3MepHBIX MaTpelieK» M3 CaMbIX Pa3HOOODPA3HBIX BJIOKEHHBIX
MOAIIPOCTPAHCTB. B yacTHOCTH, BecbMa HHTepeCceH CIy4all «Ipe-
NIapUpPOBAHMA» XPOHOKBAHTOBBIX MO/IeJIeH C IIOMOIIbIO XUPYPTHH
Haz notokamu Puyuw, nposenentoit I'. IlepespmManoM npu moxa-
3ate/ibcTBe mpobseMsr Ilyankape. JI1060TBITHO, YTO TOCJIE He-
KOTOPOTO TBOPYECKOTO OCMBICJIEHHS TOXOOHbIE TOMOIOTHIECKHE
peo6pa3oBaHUs MOTYT GBITH PACIIPOCTPAHEHB! M HA TPAHCCHH-
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TYJSIPHYIO 06J1aCTh KOCMOJIOTHYECKUX COOBITHH. B aTOM Ciydae
COCTOSIHMSI BpEMEHHBIX 060/104€K XapaKTepPU3YIOTCsl pa3IMYHbI-
MU [IPOCTPAHCTBEHHBIMHI CUMMETPUSMH, aHATIOTUYHO CTaHAAPT-
HOMY n-MepHOMY (popmanu3My B (n + 7)-MepHOM IPOCTPaHCTBe.
Cam mpolecc BO3HUKHOBEHHSI CHHTYJISIPHOCTU Bosbiioro B3por-
Ba MOXKHO COIIOCTaBUTH C IEPMAaHEHTHBIM U3MEHEHHEM METPUKH
IIPOCTPAHCTBA-BpPEMEHH IIPH KOCMOJIOTHYECKUX (Da30BBIX I1€PEXO0-
IaxX MOANPOCTPAHCTB C Pa3TMYHOMN TOIOJIOTHE M pa3MEPHOCTBIO.

Taxum 06pa3oM, eciu ¢JieI0BaTh BBIBOJaM U3 TeopeMbl [1yaH-
Kape — IlepesbMaHa, To OCHOBHbIE (DU3NYECKHE XapaKTEePUCTHKH
MaTepuu TOJBKO MPOSIBAAIOTCA B 6a30BOM INOANPOCTPAHCTBE,
a GOpMHUPYIOTCA B APYTUX MTOJIPOCTPAHCTBAX, IPeAIIECTBYIOIUX
Ha cTpesie BpeMeHu. BesencTaue sKCIaHCHM HHQIATOHA MOXHO
BBECTH /I 3aMKHYTOH KOCMOJIOTHYECKOA MOJIESTH TIOHSATHE 9KC-
TPEMAaJILHOTO pazuyca MyabTHYHHBEPCYMA, 110 JOCTHXKEHUH KO-
TOPOTO IJITAHKUOHHBIE STYEHKHU KOHTUHYAIbHOM METPUKH HAaUHYT
CXKUMATHCA BILIOTh 10 COCTOSTHUSI C MUHUMAJIbHO BO3MOXKHOMU TO-
TIOJIOTHEN BHYTPEHHETO TIOAPOCTPAaHCTBa. BriosiHe ecTeCcTBEHHO,
YTO MOTYT CYIIECTBOBATDH CIleHAPUU MeTAaCTaOUIbHOTO PaBHOBE-
CHs, TIO KOTOPBIM paxuyc Beenennoit crabummsupyercs B61u3u
HEKOTOPOTO KBa3WPaBHOBECHOTO 3HAaU€HHUs, a TaKXe HeorpaHH-
YeHHOM 3KcnaHcuu. IlocieaHue rUMOTETHYECKHE TMOCTPOEHUS
Haunbosiee Tpo6IeMaTHYHBI C TOUKH 3PEHUS COBPEMEHHOI hu3m-
KM, TaK Kak JOMYyCKAaIOT HeoTpaHWYeHHOe yBeanyeHne uudaro-
Ha C KaTacTpopUIECKIM MMafeHIeM IIJIOTHOCTH ICEBA0EBKINI0BA
IIPOCTPAHCTBA. .

W3noxxeHHBIE KOCMOJIOTHYECKHE CLEHAapHUH IIOCTPOEHMS
KBaHTOBOTO MyJ/IbTHyHHBepCyMa, HECOMHEHHO, HYXAAI0TCA
B JaJIbHEHIIeM BCECTODOHHEM pa3BUTHH. TeM He MeHee Jdaxe
KpaTKui aHa/Iu3 XPOHOAMHAMUYECKOH IUCKPETU3allMH PeabHO-
rO IIPOCTPaHCTBAa-BPEMEeHH MTOKa3bIBaEeT, YTO CYLIECTBYET ONpee-
JieHHasi NIepClIeKTHBAa HelPOTHBOPEYMBOTO MOCTPOEHUA HOBOH
KOCMOJIOTHYECKOH TOKTPHHBI, Ha3HpyoLieiics Ha MHOroo6pasiu
ITyankape — IlepesbMmaHa.
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. WN30bITOYHas rMnoTesa

<5 xomen 6vl ewe cleramv 08a 3ameuanus: 00HO Kacaouee-
ca cywocmu Anega, opyzoe — ezo naseanus. Ymo do nocredne-
20, MO, KaK U36eCMHO, 3Mo Ha3eanue nepeoil byxkewv. 8 ardasume
cesuennozo asvika. lipumenenue ezo Kk wapuxy 6 Moei Ucmopuu,
no-eudumomy, ne cayuaino. B Kab6ase sma 6yxea o6osnauaem
Diin-Cogp — beszpanuunyio wucmyro 60HecmeenHocmv,; 2080pum-
CA MaKxce, WMo OHA UMeem OUePManus Yeaosexa, YKa3vlearue-
20 Ha HebO U HA 3eMI0 U MeM CBUOETENLCMBYIOULC20, MO HUNC-
HUTL MUP eCmb 3ePKAi0 U Kapma Mupa 20pHozo. Anep — cumeon
mpancurumnbix MHONCECMS, 20e yeloe He 6oavue, YeM KaKas-
aubo u3 uacmeiis.

Xopxe Jlync bopxec. Aned

«Ecu Mol 6CIOMHUM WEKCRUPOBCKYIO Memagopy 0 MoM, 4mo
8€Ct MUP — CUEHA, MO MO20A MOKCHO CKA3AMDb, 4MO 06U4AS, MEORUSA
OMHOCUMENLHOCTU  DONYCKAEm B03MONCHOCTL CYULECBOBARHUA
Jokoe Ha cyere. Ho mvr sudum, umo emecmo mozo, umobo. secmu
8 nodear, nOKU 8edym Ha napaiiesbHvle CyeHbl, NOO0GHbLE Halell.
IIpedcmasvme cebe cueny HU3HU, COCMOAUYIO U3 MHOZOADYCHBIX
cuen oona nosepx opyeoi. Ha xaxcooii cuene axmepor wumaiom
C60U POTU U Nepedsuzalomcs cpedu 0eKOPauull, Cuumas, umo ux
clena — eOUHCMBEHHAS, U HE 3a0YMbIBASCH O B03MONCHOCTIU CY-
wecmeosanus opyeux pearvrocmeti. OOHAKO ecau 00HANCObL OHU
CIYUAUHO NPOBANAMCSA 8 0K, MO 06HAPYHCAm ceOA HA COBEPULEHHO
HOBOIL ClyeHe C HOBLIMU 3AKOHAMU, HOBBIMU NPABUNAMU UZPbL U HO-
BbIM CUEHAPUEM.

Ho ecnu moxmem cywecmeosamv OeCKOHEUHOE MHONCECMEO
BCENEHHBIX, MO NOAYUAEMCS, UMO HCU3HL B03MONHA 8 000l
U3 IMUX BCENEHHBIX 8 COOMBEMCMEUU C UHBIMU DUSUUECKUMU 3A-
Konamu? Imo mom camviti 60npoc, komopwiti Aisex A3umos no-
CMAsUIL 8 CB0EM KIACCUUECKOM HAYUHO-PAHMACMUEcKOM DOMaHe
“Camu Boeu”, 20e cosdarn naparneavryio Bcerennyio ¢ sdepnoim
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83aumodeticmeuem, omaUuHbIM om Hawezo. Bosnuxaiom 3saxsea-
MbIBaIOUUE BOIMONCHOCTIU, KO20A OMMEHAIOMCSL 00bIUHbIE 3AKOHDL
PusUKY U 6600SMCS HOBLIES.

Muuno Kaky. [Tapannensubie Mupbl. O6 ycTpoiicTBe Mupo-
311aHusI, BHICIINX U3Mepenusx u 6yaymem KocMoca

Xopo110 U3BeCTHO, YTO JIIofieH, 3aHUMAIOIUXCS €CTeCTBEHHBI-
MH HayKaMU, HEPeIKO Pa3fpakaeT cTpemyieHue ¢puaocodoB Ipo-
aHAJIM3MPOBATh MX 3AHATHE, IOCKOJIbKY 0COBOM TI0J/B3BI OT 3TOTO
HUKTO ellle He BUIEJ, a BPEJ OT IOIBITOK KECTKOTO OYepUUBaHUs
Hay4HBIX KOHIIEIIHI MOXET OBITh BIIOJIHE o1ty TuMbIM. Hampumep,
HobeneBckuit naypeat CtuBed BaitHGepr oy U3 I71aB CBO€iT KHH-
ru «MeuTbl 06 OKOHYATEILHOM TEOPUU» TaK U HazBall — «IIpoTus
¢dunocodos». [Ipyroii He MeHee H3BECTHBI ¢dusuk, maypeat Hobe-
JeBcKoil mpemMun Mioppeti I'enn-MaHH BhIcKa3ascs CleAyOMUM
obpasom: «Dumocodusi MyTUT BOAY U 3aTyMaHMBAET BayKHEHUIIIYIO
3amauy TeopeTH4ecKoi (PU3UKH — OTHICKUBATh COIVIACOBAHHYIO
paboTocniocobuy0 cTpyKTypy». Hanuuune xe y ¢usmka yeTKoi
¢dumocodckoli mosunyy, mo MHennio I'exn-ManHa, MOXeT cTaTh
TIPUYMHOM «OTBEPIKEHHS KaKOM-HUOY/Ib XOPOLIei HIEH>.

TeM He MeHee UMEHHO ¢ GHI0COPCKOM TOUKH 3PEHUST OJIHOM
13 HauGoJlee MHTEPECHBIX U 3araJIouHbIX TEOPHIA, OITUCHIBAIOIIUX
TUTIOTETUYECKY 10 MHOTOpa3MepHyio Beenennyo, SiBAseTCs MUII0-
Te3a OMera-IpoCcTPaHCTBa Touku Ajed. M3HayanbHO MBI BCTpe-
YyaeM 9TO Ha3BaHHWe Yy MePBOM OYKBBI KaGOamIucTHUECKOro asida-
suta. B Ka66ase ona o6osnauana Jitn-Cod — MeCTO IGIHOIO
[IO3HAHUS, TOYKY, OTKy/Ja IyX BOCIPUHUMAET CPa3y BCIO COBO-
KyIIHOCTb SIBJICHHH, IPUYMH U MX CMbICIa. JTa cTpaHHas OyKBa
UM 3HAK YeM-TO HaloMHUHaeT (UTYPKY UYeIOBeKa, ITOKa3biBa-
I0IIEero Ha HeGO 1 Ha 3eMJII0, Kak Obl /1aBast IIOHSITh, YTO MUD BHU3Y
SIBJITETCS] 3ePKAIbHBIM OTPKEHUEM KapTHHBI BEDXHETO MHPa.

B Tomosormu MHOrOMepHOro IPOCTPaHCTBa-BpeMeHH TOYKa
Aned TecHO CBsA3aHa Cc IOHATHEM OMeTa-KOHTHHYYMa, HEKOETO «BbI-
pOXIEeHHOro> MHOroobpasust Ilyankape — Ilepenbmana. ViMen-
HO B NOJ0OHBIX KOHTHHYAJIbHBIX CTPYKTYpPaX OMEra-sKCTpeMyM
M MOXeT BeH4YaTh TaWHCTBeHHas Touka Aused. Haxonsace B yaie
FeO/IE3UYECKUX JIMHUMA <0 Ty CTOPOHY» O€CKOHEYHOCTH, OHa
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GyaeT TIpeACTaBAATh co60i KaK 6bI BHICUIYIO TOUKY Halreii 1ces-
JIOPEATTBHOCTH, OTKY/IA Yy/IECHBIM 06pa3oM PaCKpOETCs BCS YCI0B-
Has epcrnekTnBa Beenennoil. B uHoM dusnyeckoM IaHe TOUKH
Aned runoreTMYecKH TPEACTABASIOTCA KOMMNAKTU(DHUIIMPOBaH-
HBIMH y3JIaM#l TIPOCTPAHCTBA-BPEMEHU CO CKPBITHIMH U3MEPEHHUSI-
mu. J{ns memona-HabmofaTess B 9THX TOYKAX IpeacTaia Obl BCa
HETIPEPHIBHOCTh (DHU3MYECKOTO KOHTUHYyMa OT CYNEePCTPYHHOM
OCHOBBI U /IO BCEJIEHCKUX CKOILJIEHMH TaJlakTUK. A eciu Obl Halll
CBEPXBHECTECTBEHHBIN MCCIe/[0BaTe b TOYHO TaK JKe PasBePHY.I Ie-
peit CO60¥ «TKaHb IOJOTHA BPEMEHH», TO €0 MOPaKEeHHBIN B3TJIAL
3adpuKcupoBas Obl abComOTHOE MHOXKECTBO AUCKPETHBIX TEMIIO-
PAIbHBIX JIOKAJIM3AI[UH TIOCIeA0BaTeIbHBIX KBAaHTOBBIX MTHOBe-
HUI1 Ha JIeTSIel B 6ECKOHEYHOCTh CTPeJjie BpeMEeHM.

Hazo 3aMeTHTD, 4TO CMHTETMYECKHE TPHHIUIIB KBAHTOBOM
XPOHO(U3KUKH, OpPraHUYeCKH BKJIOYAON[Me B ceOS OCHOBHbIE
ujied KBaHTOBON TEOPHH, O3BOJISIIOT CYIIECTBEHHO PACIIMPHUTD
TPAaHMIBI JIOTHYECKON pPEUHTEpIpeTanun (YHAAMEHTAIBHOTO
NPUHIUIA OTPUYMHHOCTH U JIETEPMUHM3MA OKpYXKamomuiero ¢hu-
3MYECKOTO MHpa. Tak, CTPYKTYpPY AMCKPETHO-TEMIOPATIbHOTO
MyabTHYHMBEPCYMa MOXHO ObLTO OBl OmmMcaTh C YYE€TOM BCex
U3BECTHBIX MojieJiel BpeMeHH. Bo BHenmHeM HpOCTpaHCTT}é Iy-
ankape — Ilepesbmana, rjie IPOUCXOMAT TeHePalUsA U Pa3BUTHE
MHPOB, BpEMS BBITIAANUT CYOCTAHIIMATBHO-CTATHYECKHM, & B CO0-
CTBEHHBIX TPAHHUIAX BHyTpPEeHHEro MHorooGpasus IlyaHkape —
I[lepenbMaHa Hamiero Mupa BpeMeHHbIe OTHOIEHUS YKe MOXKHO
CYMTATh PEIAIMOHHO-TMHAMUYECKUMH.

TMonob6Has KOHIENIUs TPOCTPAHCTBA-BPEMEHH MOXKET 00b-
eIMHUTb parMeHTapHble MOJIeJIH, CIIpaBeAJInuBbIe AJIA OIpele-
JIEHHOTO YPOBHS OpPTraHU3alliy MaTePHH, KOHCOMUANDPYS 3aKOHbBI
Pa3BUTHS MHUKDO- M MEracTPYKTyp B okpyxatomeMm Mupe. Or-
JIeJIbHBIM BOTIPOC cocTaBJsieT BUZ GYHIAMEHTATbHBIX KOPpeJsi-
IMH MEXy TIoCcjieloBaTe/IbHBIMA MUpaMH MyJIbTHYHUBEPCYMA.
3mech MHOTOe ellie HesICHO, U HeOOXOAMMBI OO THUTEAbHBIE UC-
CJIEOBaHUS, HO yXKe celyac MOXKHO CKa3aTh, YTO OCHOBOM MJist
TIOCTPOEHUsI CTPYKTYPHl MyJbTHyHHUBEpPCYMa MOTYT CHIYXUTh
€ro BOJTHOBast (GyHKIIUS, KBAHTOBOE YHUCTOE 3allyTaHHOE COCTOSI-
HUe, JeKOTEPEHTU3AIINS U cellapallysl.
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lnaBa 3. N36biTOYHasA runoTesa

EcrecTBeHHO, 4TO BCSIKASI HOBASI TEOPHUSI, B TOM YUCJIE U XPOHO-
KBaHTOBasl MexaHWKa, IIPEACTABAIeT COOON JIMIITh OTHOCUTENb-
HYI0 UCTHHY, HO 3TO, KOHEYHO, He aeT OCHOBAaHWH /i allPUOPHU
HENPU3HAHUA BHECEHHBIX €10 HOBBIX M€l U MOHATUH. X poHODH-
3WYeCKUe TIOHATHA B TOM WIU uHOH dhopme, HECOMHEHHO, Oy ayT
npeTepIeBaTh JajibHelIee Pa3BUTHE, HO, CKOpee BCero, UX 3BO-
JIIOLUA MOHAeT B CTOPOHY MOCHEAYIOHIEro 0TX0/a OT KjIacCcude-
CKUX IIPeJCTaBJeHUM KBaHTOBOM MeXaHUKHU.

«...Bce e20 nepemewenusn u3z ruunocmu 6 auuHOCMY, B00AL U NO-
nepex peamvrocmet, no Cemu u xpononemism yuemy 6000ue
He nodoaromces. On cetiuac npedcmagaan coboi xumepy Huuymo
He MeHee CpPanHy1o, YeM PearsHOCmy, 8 KOMOPYIO €20 3aHeCT0.

B xaxoM-mo cMbiCle MOXHCHO CKAsamb, ¥mo emy yoarocy dobpamo-
¢ 0o npecrosymoii mouku Aneg, us Komopoti omKpbLIBaemcs 6oixo0
8 H06YI0 MbICLEHHYI0 PeATbHOCTD, KaK el bl OH CMOSA Celdac Ha
2eozpaguueckom nonoce 3emu, Ceseprom unu FOxcrom — neeasxc-
Ho. Y HOz — 8eep Mepuouanos, mpucma wecmvoecam, ecau no zpa-
dycy cuumamo. A ecau no murymam u cexynoam? Hou no nobomy,
u npudewsv s Mocksy, Mazadan, Bawunemon umu Puo-Oe-
XKanetipo — mouxu, pasdeaentvie decamxamic MoiCaY KLIOMEMPOS.
A Ha nomoce docmamouno 6vuno waza um 08yx, umobol ebibpamo
nymov, 6e0YUUIL HA NPOMUBONOLOHICHYIO CMOPOHY NAAHEMbL.

Hewxom — doneo, xoneuro, Ho n060e Hanpasrenue mebe OMKpbL-
mo, U 11060e COBEPULEHHO PABHOUEHHO, eCIL 8CE PABHO, KYOa UOMU...
Kpymu 2010601 u evibupaii=A ecau ne newxom? Ha peaxmusnom
nepexeamuuxe — MNOACYMOK 00 NPOMUBONORONICHOZO NOTIOCA,
a exemu ucnorvsosamv CIIB (¢panmacmuueckas ycmanoska
ceepxnpocmparcmeentvix nepemewenui. — Ilpum. aBTopa) —
80061e NPaKmuueck MeHOBEHHO.

IIpuuem, umo camoe 8axcHoe, He HYICHO nepecexamv bapvepbt
MewnOy peanvnocmamu (me He mepuduanvl), KOmopsie HEPEOKO
0Ka3bI8aIOMCSL HENPEOOOTUMBIMU >,

Bacunuii 3ssirunuen. CKOPIIMOH B SIHTape

B uacTHOCTHM, BHOJHE JIOTMYHO MOABEPTHYTH TEMIIOPAIb-
HOMY aHaJM3y TPAAWLMOHHBIe GOPMBI JeTepMUHM3Ma JaIvia-
COBCKOTO TOoMKa. [Io Mepe CTPpYKTYpHpOBaHUSA aTeMMOPAJIbHOM
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usnyeckoil peaTbHOCTH CTAHOBUTCA ICHO, YTO Pa3BUTHE HOBBIX
IIPEACTABJIEHHH OYAET COMPOBOXAATHCSI BOSHUKHOBEHHEM I[€JI0-
ro psiga dunocodcko-MeTadpU3NUeCKUX BOIPOCOB, CBI3aHHBIX
C QaHAIM30M ATEMIIOPATBHON NPHPOIBI OKPYKAIOIIEr0 MaTepu-
ampHOrO Mupa. IToo6HbIEe BOIPOCH HPSIMO WJIH KOCBEHHO Ka-
CAIOTCSI CBSI3M MEX/Y CpelICcTBamMu HabJIo/eHus TEMITOPATbHBIX
SIBIEHUA W TapaMeTpaMd XPOHOKBAHTOBBIX MHKPOOOBEKTOB,
a Taxxe QyHIaMeHTAIbHBIX IOHSATHH BEPOSTHOCTH B HOBOH op-
MYJIIPOBKe TEMIIOPAJbHOTO NPUHIHUIIA IPUYUHHOCTY.

bnectamuii monynspu3aTop HaAyKH ¥ BUAHBIA (HU3UK-TEO-
PETHK, CTIENAATH3UPYIOIHIiCcs B 00AaCTH cyniepcTpyH U M-Teopuw,
bpaitan I'puH B cBoell 3aMeuaTenlbHOM KHUTe «JJeraHTHasi Bee-
nexHasi. CynepeTpyHbl, CKPBIThIEe PA3MEPHOCTH U IIOUCKH OKOHYA-
TEJIbHOM TEOPUH» OTMEYAJL: «...[Ipu 06vedunenuu ypasnenui obwei
MeopUL OMHOCUMENLHOCTIU U KBAHMOBOU MEXAHUKYU HAYUHAIOMCSL
mpsicKa, ZpoXom U wunenue napa, Kax 8 nepezpemom xomie. Ecnu
8bIPANCAMBCS, MeHee 00PA3HO, HeCUACTIIUEbILL CO03 3MUX 08YX Meo-
putl mModscem npusoouUms K NOSABIEHUIO GECCMBICIEHHbIX OMEEemos
HA KOPPEeKmHO nocmaenennvle (usudeckue sonpocwvl. Jlaxe eciu
8bL N0360UME 2AYOUHAM UEPHBIX Obip U Havany Bcenennoti u danree
CKpbleambcs N00 NOKposom matinbl, 6am He yoacmcs u3bdrcamsy
OUYUEHUS, UMO BPANCOEOHOCTNL MENOY KBAHMOBOU MEXANUKOL
u obweti meopuetl OMHOCUMETLHOCU BONUEM O He0BX00UMOCTL
svipabomxu 6onee eny6oxozo yposHs nonumarus. Bosmoxcno nu,
umo6b: Beenennasn 6vuia pasdenena na nauboree ynoamenmans-
HOM Ypoene, mpebys 001020 HAGOPA 3aK0HO8 0N 6ORLUUX 06BEK-
mos u 0pYy2020, HECOBMECTIUMOZ0 C NEPBHIM, ONLSL MANLIX P>

YToOBI OCMBICTUTD METONOIOTMYECKHH KPU3HC B COBPEMEH-
HOH (busnKe, HeO6XOIMMO BCIIOMHHTD, YTO B KBAHTOBOU TEOPHUHU
O/IHY M3 ee IPUHIUMHAIbHBIX 0COOEHHOCTEN COCTaBJIAET BEPO-
SITHOCTHasi UHTepnpeTanus. OTcona ClIeAyI0T U HeM30eXKHOCTb
(pyHIaMEHTaIbHOTO HUHAETEDMUHM3MA (DU3UYECKUX SIBJICHMUI,
1 MHOTOMHMPOBas NapajurMa U reoMeTpoguHaAMuKa BeesleHHoM.

IIpu sTOM He Gyner sSBHBIM IpPEyBeJMYEHHEM CYHTATh, YTO
IeJIBIA Psijl KOHIENTYAIbHBIX TTpo6JIeM U 1akKe SBHBIX POTHUBO-
peunii B KBAaHTOBOH MeXaHHKe 3aCTaB/ieT COMHEBATHCSl B HC-
YyepIrbIBaioiliell MOMHOTEe ee OCHOBOMOJaraioero 6asuca. Beab
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fnasa 3. WabbiTouHasa runotesa

IPHUPO/ia HEKOTOPBIX SIBIEHU KBAHTOBO! MEXaHHUKH He 10 KOHIIa
MOHSITHA ¥ OIUPAETCS B OCHOBHOM Ha UHTYUTUBHbBIE (DPU3UIECKUE
npeacTaBieHus. B cioxuBiieiicst cuTyaliiy BIOJTHE BO3MOXHO,
4TO BBOJ HOBBIX MOZI€/IBHBIX KOHLIENI{H# U3 00/1aCTH IUCKPETHOM
TEMIIOPAJIOTUH HO3BOJIUT II0-HOBOMY OCBETHTH Psili Pa3fielioB
KBaHTOBOI MeXaHUKHU U KOCMOJIOTUU U Ja’ke MOLONTH K OTBETY
Ha BOIPOC, NocTaB/leHHbId BpaitanoM I'puHoM.

B 3akstiouenue Xo4ercst ete pa3 00paTUTHCS K MBICJISIM 3TOTO 3a-
MevaTeIbHOro yueHoro: «Ooun us kpumepues enybunst usudecxoi
meopuu — 3mo CMmenenb, 20e OHA USMEHSEM Hawe MUPOBO33PEHUE
8 OMHOWEHUY MEX NOHAMUIL, KOMOPbie 00 3MO20 CUUMATUCYH He3blbe-
MuiMu. B coomeemcmesuu ¢ smum xpumepuem K6anmosas MeXanuxa
U Meopus. OMHOCUMENLHOCTNU HAX00SAMCS. 34 2PAHBIO CaMbIX Ge3y-
Mubix oocudanuii. Bornosvie ynxuuu, eeposmmocmu, xeanmosoe
mynnenuposannue, 6ecnopsdoursie Grykmyauuu 8axKyymHou snep-
2UL, NEPeMEUUBAHUE NPOCMPAHCMBA U BPEMENHU, OMHOCUMELbHOCTD
00HOBPEMEHHOCIU, UCKPUBTIEHUE NPOCMPAHCTMEa, “epHble Obipbl,
Bonvwoti Bspuis. Kmo moe npednonosxcums, umo unmyumueHoti,
Mexanucmuveckutl, pas u Hasceeoa 3asedentvul mup Hvtomona oxa-
HCEMCS HCATKUM YACTIHOIM CTYUAEM U UMO Cyulecmeyem ueoili Mup,
JEHCAUSUT NPAMO 30 NOPOZOM MUPA 00bIUHbLY Belyeid?

Ho dasce amu nompscaiousue 0CHO8bL OMKPLIMUS — JUUL 378~
MeHmbL 8ceobvemnouseil cxemvl. Cmeepooti 6epotl, umo 3axojvl 6ob-
1020 U MATL020 OOTIKCHbL CIUBAMBCS BMECTE 8 COZIACOBANHOE Ueoe,
Qusuxu ynopro oxomsamces 3a ycxonvsaroweid edunoi meopuet. Ilo-
UCK He 3aeepuien, HO 61a200apsa meopuu cynepcmpyH, 0GoOUEHHOT
00 M-meopuu, 803HuUKIA 8 KOHUE KONHI08 YOeoumenvHas cxema Oas
06vedunenus K8aHmMoeol meopuu, obueti meopuu OMHOCUMETLHO-
CMU, @ Maxxce Meoputi CUNLHOZ0, C1AB0Z0 U 3NEKMPOMAZHUMHOZO
saaumooeticmeuti. Hamenenue nawux 63213008 na Mup, nopoxcoen-
HOe IMUMU OOCTUNCEHUAMU, PYHOAMEHMATOHO: Mbl Npedcmasisem
cebe cmpyHHble Nnemau U BUBPUPYIOUUE KANAU, KOMOPbLE YBAEKAM
8Ce INeMEHMbL MUPO3OAHUS 8 Maney, KOIeOMOouuxcs Moo, neoan-
MuUUHO UCnoIHsIeMbIl 80 BeenenHoti ¢ MHOZ0UUCIEHHBIMU CKPbIMbL-
MU UBMEPEHUAMU, CNOCOBHBIMU NPemepneeans KCMPeMAbHbIE U3-
2ubbl, NPU KOMOPHIX CMPYKMYpPa npocmpancmea-6peMeHy peemcs
u 3amem cnoea cebs occmanasaueaem. Kmo moz nooymamo, wmo
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CAUSHUE ZPAsUMALUY U KBAHMOBOT MeXAHUKU 8 eOUHYI0 Meopuio
mamepuu u 83aumooeticmauti npusedem x maxoli peeonouuu 6 Ha-
wem noHumaruu ycmpotcmea Bcenennoi?»

Puc. 69. Tenepanus Ha KBaHTOBO# GpaMe OMera-061aCTH C SKCTPEMYMOM
B Touke Asied

«A suden zycmo HacerenHoe mope, uden pacceem u 3axam, etfi)eﬂ
moanwvt wcumeneti AMepuxu, euden cepeGpucmylo naymumny emy-
MPU UEPHOL RUPAMUODL, BUOE PAIPYUEHHbIL RAOUPUNM (30 Gbli
Jlonodon), suden beckoneunoe wucno 2ia3 paoom ¢ coboi, Komopuie
821106I6ANUCH 8 MEHSL, KAK 8 3EPKAI0, 8UOEN 8Ce 3epKaNa Hawetl naa-
HembL, U Hu 00HO U3 HUX HE OMPANCAL0 MEHS, 8U0en 8 3adHem Jgope
Ha yauve Conepa me He KAMeHHbIe NAUMbL, KaKue 8U0es mpuduams
Jem Hasao e npuxoxceti o0nozo doma wa yauue Ppas Bewmona,
8uden 103vt, crez, Mabax, PYOHLIE JHCUALL, UCRAPEHUS 8005, BUOER
BLINYKIbIE IKEAMOPUATLLHIC NYCTNLIHU U KAKCOYHO UX NECUUHKY, U~
Oen 6 Hneepnecce wenuuny, xomopyio nuxozda ve 3a6yoy, euden
€e nbiuMbie 8010CHL, 20p0oe meno, sudel pax Ha zpyou, suden xpyez
CYXol 3emau Ha mpomyape, 0e npexcde 6vu10 depeso, euden 3az0-
OOl Jom 8 AOpoze, SK3EMNIAP NEPBOZO AHZAUTICKO20 Nepegoda
IInunus, coenannoeo @atinmonom Ionnandom, suden oonospemen-
HO KaxcOyro byxey Ha Karoou cmpanuye (MANBYUKOM 3 YOuensn-
c31, nouemy GyKevlL 8 KHuze, K020a ee 3aKpblearom, He CMEWUBAIOMCA
HOUBIO U HEe MEPAIOMCA), BUOEN HOUb U Mym He OeHb, 8uden saxam
8 Kepezapo, 6 komopom C06HO 6bl OMPANCARC UEM OOHOU Genzanb-
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CKOTL PO3bL, BUOET MO NYCYIO CNANLHIO, GUOEA 8 OCHOM HAYUHOM
Kabuneme 8 AIKMape 2n06yc MenOy 08YMms 3epranamu, ECKOHEUHO
€20 OMPANCABUUMU, BUOEN M0WAOET C PA3BEBAIOUWUMUCS ZPUBAMU HA
6epezy Kacnutickozo mops na 3ape, 8uden ussumblii KOCmax 1aoo-
HU, BUOEN YUENeBUIUX NOCIe GUMBbL, NOCHLIABUIUX OMKPLIMKU, 8UOEN
8 sumpune Mupcanypa ucnanckyio xonody xapm, suden Kocwie
MEeHU NANOPOMHUKOE 8 3UMHEM Cady, BUden Muzpos, mpombut, 6130-
108, MOpCKUe OYPU U apmuu, BUOeN 6CEX MYPABLEB, CKOLLKO UX eCMb
Ha 3eMARe, BUOCT NEPCUOCKYIO ACTIPONAOUI), BUOECT 8 SUUKE NUCLMEH -
Hozo cmoaa (om nouepxa Mensa 6pocuo 8 Gpoxch) Henpucmotinbie,
HeMbic uMble, Youticmeenno mounvie nucema Beampuc, adpeco-
sannvie Kapnocy Apxenmuno, suden casuuennoul namamuux 8 Ya-
xapume, 8uden HYmxue ocmarKu mozo, Ymo 6vul0 YnoumersHou
Beampuc Bumepbo, suden yupkyrauuo moeii memHot Kposu, 8u-
Oen crusmue 8 N068U U UIMEHEHUS, NPUNUHACMbIE CMEPTIbIO, BUOET
Aneqb, suden co cex mouex 8 Aedhe 3eMHOU wap, u 8 3eMHOM Wape
onsimv Aneg, u 8 Allegpe 3eMHOU wap, Budel ce0e MU0 U CBOU BHY-
mpenHocmu, 6UGel MBoe AUUO; NOTNOM Y MEHS 3AKPYHCUNACH 2011084,
U A 3ANAAKAR, TOMOMY YIMO 2AA3A MOU YBuUoeNu 3MO MAUHCMBEHHOE,
npeononazaemMoe Heumo, ubUM UMeHeM 3a8Aa0ems 00U, XOMs. HU
00uM ueno8ex e2o He suden: HenoCmuXcUmMyo Beenennyros.

Xopzxe Jlyuc Bopxec. Aned

Be3 coMHeHuUs, TOUCK 3aKOHYEHHOTO M YI00HOTO BEIYUCIUTE b
HOro (hopMas3Ma TEOPUH CYNEPCTPYH CYJIMT ele 6ojiee rpaHau-
O3HBIE CIOPIPH3BL. YXe ceifyac B HCCIeJOBAaHUAX 110 M-Te6pUH MBI
YBUJIE/TH CKPHIBAIONIYIOCS 33 IUTAHKOBCKOH JUTMHOM HOBY10 06/1aCTh
BcesnenHoll, B KOTOPO#, BO3MOXHO, HET TIOHATHA IIPOCTPaHCTBA
4 BpemeHH. 1 BOT MPOTHBOMOJIOAKHASL KPAITHOCTD: MBI BUZIEJIH, YTO
Haia BeesteHHast MOXKET OKa3aThCs BCETO JIMITh OTHUM U3 HEMCYHC-
JIMMBIX Iy3bIpei TIEHBI Ha OBEPXHOCTH MIXPOKOTO U TYPOYIEHTHO-
ro KOCMHYECKOTO OKeaHa MyJIbTUBCENIEHHONH. JTH pacCyXIeHUs
ceifyac KaKyTCsl HEBEDOSITHBIMU, HO OHH MOTYT NIpEABelaTh C/e-
JIYIOIIHI CKAaYOK B HarlleM TOHUMaHuH BeereHHOT.

Tparenus Hanrell MUBWIM3AUUH 3aKIIOYAETCS B TOM, YTO de-
JIOBEYECTBO JIUIIIAETCS BeJIMYAWITUX 03apeHHd. OHM HHYETO He
3HAIOT O HOBEHIIINX OTKPHITHSX HAyKH, KOTOPHIE BJAMSIOT Ha Haly
XXH3Hb, CO3HAHUE U TBOPYECTBO, U JYMAIOT, YTO K HUM 3TO HHKa-
KOTO OTHOILIEHWS HE HMMeEET, APYrue >Ke HACTOJbKO IMOTPY>KeHBI
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B 3M01[I/IOH3.TIbHO'XyI[O)ICCC'I'BeI-I}[bIﬁ MUD, 9TO HE MOAO3PEBAIOT: HayKa
HAXOIUTCS B TOH Ke IUIOCKOCTH, YTO U CaMbIe CMeJIbie (I)BHTHBI/II/I, HO
H60603p1/]1\{0 JAIEKO ITPEBOCXOAUT HUX 110 BHYTPECHHEMY COACPKAHHIO.

Wtak, uto ke Oyaer, ecii IPUMEHHUTH BBIBOJBI TeOpeMBI I1y-
ankape — IlepesbMaHa MMeHHO B MMOTPAHUYHBIX TOYKAX 3BOJIO-
1K OKPY’KaIOIIETO HAC MTPOCTPAHCTBA-BPEMEHHU ?

OxkasnIBaeTCsl, BMECTO OMOJIENCKUX CKazaHHM O €IMHOM Me-
CTe U BPEMEHHU «TBOPEHUS CYIero» HEKMM BBICIIUM Da3yMOM MBI
OKaXXeMCsi IMEHHO B TOuKe Asied BHYTPU OMera-IpoCTpPaHCTBa
CBOEOOPA3HOTO TUIEPY3/ia KOMIAKTH(MOUIIMPOBAHHBIX MHPOBBIX
JIMHUH HETPOSIBIIEHHOH peatbHOCTH. IToueMy ke €ToJb abCTpaKT-
HbIl M [0-CBOEMY KPaCHBBIA 06pa3 Tak BCIIOJIONIM/I YYEHBIX —
Hay4YHBIX T30 PEHNKOB (3TO IIOHATHE BBEJI HAII BBIAAIOUTUHCS
COBpeMEeHHHK akajeMuK Burtamuii JIazapesuu ['uu36ypr, # 03Ha-
YaeT OHO pa3/[BOEHME JIHYHOCTH [IPH MOCTUXEHUN 0OBEKTUBHON
(pr3uyecKol peaTbHOCTU U OJHOBPEMEHHOM TPOIOBENU CKa304-
HOM TeosioruM) U3 Tol e Ilanckoii akageMuu Hayk?

OTBeT oYeBUZEH: 3TO CaMOAOCTATOYHOCThb Hamero Mupa,
CIIOCOGHOTO 3BOIOMUOHUPOBATh B METPHKE I[ICEBAOEBKIN0BA
TIIPOCTPaHCTBa 6€3 BCSKOrO BMeIIaTe IbCTBA BBICITHX CHJI, IEPOCTO
B CHJLY CBOEFO CTPOEHHS, 0OBICHIEMOIo MaTeMaTHIECKON MOJIe-
ap10 ITyankape — Ilepesnbmana.

Tak, runoresa 6ora oka3ajaach B OuepenHoil (O4eHb XOUeTCs
BEpHTh — IOCJIEIHUN) Pa3 COBEPIIEHHO U3JIMNIHEH yXe B 00-
JactT MareMmaTuieckoil ¢usmku. [Ipn 3TOM HEeCOMHEHHO, 4TO
MHOTHe (UIOCOPCKHUE BBIBOJBI M3 3aMEYaTeJbHOTO OTKPBITHS
HalIero reHHaJbHOI'O COOTEYeCTBEHHHKA ellle XKIYT CBOUX HccJle-
JnoBaresieil. B 4aCcTHOCTH, ecTb Bce OCHOBaHHUS CUUTATh, UYTO TEO-
pema Ilyankape — IlepesbMaHa CTaBUT HOA GOJIBIIOE COMHEHHE
MOJIHBIN CeroJlHs KBAHTOBHII U/1€aTU3M.

Taxk xakoii xe npakTHYeCKU i BBIBOJI MOKHO C/leJTaTh U3 Mate-
MaTH4eCcKoro OTKpeITHsA llepesibMaHa, eCJii HEMHOTO OTBJIEUbCS
OT YHCTOrO TEOPETH3UPOBAHUS B IIyOMHAX MHOTOMEPHBIX IIPO-
crpancTB? OTBeT GosTee YeM HEOXKUAAHHBIA: OT Pa3BUTHUS TOIMO-
JIOTHYeCKOH MoJesnu Hamrero Mupa HanmpsMywo 3aBHCHUT CYIIe-
CTBOBaHMe Halllel [IUBUIN3AIUHN]
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ITpucnyniaemMcs K cJI0BaM H3BECTHOTO aMEPUKAHCKOTO (pu3u-
Ka SIIOHCKOTO TIpoucxoxaenusa Muuno Kaky, KOoTopslii B cBoeil
3aMeuaresibHOU KHuTe «IlapasienbHble MUPE» TTOJHUMAET CXO-
Xyio mpobieMatuky: «Cyuecmayem 3axon pusuku, CoziacHo Ko-
mopomy pasyMHas Hu3ns 6o Bcerennoii @ xonue xonuos nenpe-
Menno nozubnem. Ho cywecmeyem u 3axomn 3607104UU, COLACHO
KOMOPOMY NPU UMEHEHUU OKpYHcaloueli cpedvl Husnb OONHCHA
b0 noxunyms ee, Aubo adanmuposamvcs k Hetl, 60 nozubnymo.
ITockonvry adanmuposamucs ko Bcenennou, necyweii nedsmyio
CMEPMb, HEBOIMONCHO, MO OCMAONICS AULUb 084 8apuanma — Aubo
ymepembo, 1ub0 noxuryms smy Bcenennyro. Bosmoxcro nu, umo,
CMOAKHYBWUCD TUUOM K TUUY C HeomBpamumou cmepmovio Beeaen-
HO, YUBUNUIAUUU, OMCMOAUUE OM HAC Ha MPUNIUOHYL Jem, 00-
cmuenym ycnexa 8 pa3pabomxe mexHoR0Ull, KOMOpbie NO380NAM
nokunyms Hawy Bcenennyio u Ha cyneprocMuueckol “cnacamenv-
HOU wonke” omnpasumscs 8 opyeyro Beenennyro, nammnozo 6oaee
MOR00y10 u “2opsuyro”? Hnu e OHU UCNOABL3YIOM CBOU 8bICOUAL-
wue mexHon02uU ONsl NOCMPOeHUs. “6peMenn020 Korvya” u omnpa-
8AMCSL 8 CB0E NPOULTLOE, 8 KOMOPOM MEMNEPAmMyPa Ha NAAHeMax
6vL1a HamMHO20 Bvlwe?»

Puc. 70. MHoropaamepHslit Aned-3KCTpeMYM OMeTa-THIIEPIIOBEPXHOCTH
«Ho xax onucamv dpyeum Aned, uvs becnpedeavnocmov Heno-

cmuscuma 1 Ona moezo pobxozo pasyma? Mucmuxu 6 nodobuvix
cayuasx nonvdyiomes smbaemamu: Ilepc, umobv. 0603nauumo
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boxcecmso, 2060pum 0 nMuue, KOMOpas Kaxum-mo 00pa3om
ecmbv éce nmuypl cpasy; Aranyc de Hncynuc — o cepe, uenmp
Komopot Haxodumcs 6clody, a okpyxcHocms nuzde; Hesexuuny —
00 aneene ¢ YembipoMA JUUAMU, KOMOPbLiL 00HOBPEMEHHO 06paa-
emcs Kk Bocmoxy u 3anady, x Cesepy u KOzy. (A ne 3psa npusoxcy
MU MATONOHANHBIE AHANOZUL, OHU UMEIOM HEKOMOPOEe OmHoue-
nue x Anegpy.) Boims moxcem, 60zu He OMKANCYM MHE 8 MULOCTU
U 5 xozda-nubydv Hatidy pasHouennwui 06pas, Ho 00 mex nop
8 MoeM coobwenuu Heusbexcen Harem umepamypuunst, gany-
wu. Kpome moeo, nepaspewuma enasnas npobrema: nepewucie-
Hue, nycms HenoHoe, GecKoneunozo MHoxcecmea. B epanduoanviil
IMOM MU2 5 YSUOCH MULTUOHDL ABREHUTI»— PACYIOUWUX 22143 U YHCa-
CAIOUUX, — HiL OOHO U3 HUX He YOUBUIIO MEHS maK, Kax mom paxm,
4MO 8Ce OHU NPOUCXOOUTU 8 0OHOM MeCMe, He HAKAAObIBAACH 00HO
Ha dpyeoe u ne 6ydyuu npospaunvimu. To, wmo sudenu mou erasa,
CO8EPUANOC 00HOBPEMEHHO, HO 8 MOEM ONUCAHUU Nnpedcmarem
8 NOCAE00BAMENLHOCIU — MAK08 3aK0H A3bika. Koe-umo s éce xce
Ha308Y.

Ha nuxcreti nosepxHocmu Cmynenvku, ¢ npagoi CImopotbl, s Ysuoen
MANEHOKULL, PACYHCHO OMCBEUUBAIOUIUTI WAPUK OCTENUMETLHOU APKO-
cmu. Cnepea Mue noxasanocs, 6yOmo oH 8pauaemcst, ROMOM A NOHAA,
UMO UIMIO3USL DBUNCEHIUS BbIIBANHA SAKTIOUEHHDIMU 8 HEM NOPASUMEND-
HOIMU, YMONOMPAUUMETLHIMU CUeHamU. B duamempe Anedp umerw:
0sa-mpu canmumempa, 1o 6bLI0 8 HEM 6ce npocmpancmeo Beenen-
HOt, Npuuem Huuymb He ymenviuennoe. Kaxcovdi npedmem (nanpu-
Mep, CMEKNAHHOE 3ePKAN0 ) bl GECKOHEUHBIM MHOXCECBOM Npeome-
M08, NomoMy Mo s €20 ACHO 6udel o 8cex mouex Beenennotis.

Xopxe Jlync Bopxec. Aned

Hexoropbie husuky, mpuBiekast HOBelTIIe TOCTHXKEHNS HAYKH,
TIOCTPOMJIM HECKOJIBKO TIPABIOIO0GHBIX, XOTS ¥ B BHICIIEH CTETIEHH
TUTIOTETUYECKUX CXeM, KOTOPhIe IOJDKHBI IOATBEPIUTD PEAIBHOCTD
CO37IaHMSI KOCMHYECKUX TIOPTAJIOB WM BOPOT B JpyTyio Bcenen-
Hyto. [locku (pUsHIecKUX ayTUTOPHI 10 BCEMY MDY HCITHCAHBI a6-
CTPAKTHBIMH yPaBHEHUAMM: (GU3UKH BBIYUCIISIIOT, BO3MOKHO JIU HC-
TIOJIb30BaHUE «3K30THYECKON SHEPIUUY> U YEPHBIX JIBID [ [IOUCKOB
TYHHeJIs1, BeLyniero B IpyTylo Beenennyro. Mosker v pasBuTas uu-
BUJIM3AITMS, 10 TEXHOJIOTHYECKUM Pa3paboTKaM OOrOHSIOIast HalLy
Ha MHJLTHOHBI ¥ MHJIJIMAPAB! JIET, BOCTIO/Ib30BaThCSI U3BECTHBIMU 3a-
KoHamMM (DM3UKY IS TIepexo/ia B ApyTylo Beerennyio?
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[nasa 3. N36bIToYyHas runoresa

Ecnn ke MpoCTpaHCTBEHHO-BpeMEHHbIE TYHHEJHM M TIOpTa-
JIBI OKQXKYTCSA CJIULIKOM TECHBIMHU JJISI MAaCCOBOTO TepeceseHUst
B ApyTyIo BcesleHHYIO, TO BO3MOJXKEH ellie OJUH BapUaHT: CBeCTH
Bce UHGOPMAIIMOHHOE CcoflepXKaHUe Pa3BUTON Pa3yMHOM ITMBU-
JIU3aLUH [I0 MOJIEKYJIAPHOTO YPOBHA U IIPONYCTUTH Yepe3 TYH-
HeJib, a TAM OHO CHOBA OpraHusyeTcs B camoe cebst. Takum 06-
pa3oM, lejasd UUBUINU3AIUS CMOXET JlepeHeCTH CBOM «ceMeHas
Yyepe3 3TOT KOPU/OP U Ha HOBOI 1OYBe CHOBA PACcLIBECTH BO BCEH
cBoelt kpace. I'mnepnpocTpaHCTBO MepecTaHeT OBITh UTPYIIKOM
B pyKax (PpM3UKOB-TEOPETHKOB M BIIOJTHE CMOXET CTaTh €IWH-
CTBEHHBIM CHaceHHeM /s pa3yMHOH XXM3HH, OKa3zaBuleics
B ymuparoneli BcesleHHOI.

ITonyyaercsi, 4TO B IpgAABEPUU KOHIIA CBeTa HAlll THOHY MU
Mup MOryT crnacTé ToJbKO (pu3uku-TeopeTuku? HemHoro He-
OXWMIAHHBIH BBIBOJ, TIyOMHHBIH CMBICJ KOTOPOTO ellie TPeAcTo-
UT MOHATH MHOTHM CJIEyIOUIHAM TOKOTEHUSIM YIeHBIX!

ITopaszuTtesbHO TO, 4TO COBEPIIEHHO NHOE 3By4YaHue JaHHOMY
BOIIPOCY NIPUAAIN UMEHHO NocTpoerusi I'puropus llepenbnmana,
COBEPHIEHHO II0-HOBOMY TPEICTaBUBILETO 3TY JOBOJKHO CTPaH-
HYI0 U, MOXKHO CKa3aTh, B 4eM-TO IIOJIYMUCTUYECKYIO IpobiieMy.

8 Tpuropuii [TepersMan 22 5



3akJiloyeHume

«Huumo ne npou3sodum cmoib CUNbHOZO 6neYamneHus, Kax
mo 06CmMoAmMenbemao, umo Mamemamuxa, 4em evlile OHa 803HO-
cumcs 8 zophble obaacmu ce 6oxee abCmpaxmuoll MbiCIuU, Heus-
MEHHO B036PAULACTCI HA 3eMII0, 0Opemas ece GoNbuLee 3HaUeHUe
0Nl QHATU3A KOHKpemno20 (axma.. napaooxc, OKQHUAMENbHO
YCMAHOBNEHHLI HbIHe, COCTMOUM 8 MOM, UMO UMEHHO npedelvhvie
abCmpaKyuy S6ASIOMCS MeM UCTNUHMBIM OPYHCUEM, KOMOPOe NpPa-
BUM HAULUM OCMBICIEHUEM KOHKPEMHO020 paxmas.

Ansdpen Hopr Yaiitxen. Hayka u coBpeMeHHBIH MUD

Puc. 71. Ipaduueckuit 06pas KOHTUHYANBHBIX Tpe0GPA30BaHMIT B TEOPEME
ITyankape — ITepenbmana (nudpamu o6o3HaueHa MOCTEI0BATENLHOCTD TOMO-
NOruyecKux uTepanui B npeobpasosanusx Ilyankape — Ilepenpmana)
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Korma mbl 1ymMaem o BceseHHO#, OHA TpeaCTaBiseTCS HaM
yeM-TO Ge3rpaHNYHBIM, KAK OTPOMHOE TIoMeTiienre win 3a1. Of-
HaKO TIOCJIeHUE HCCeoBaHus Tomosoruu KocMoca mokasbi-
BAIOT, YTO OH CKOpee HallOMHUHaeT HapaHKy WJIH BeJIOCHIIETHYIO
muHy, CHJIBI TPaBUTAIIMKM MOTYT 3aKPYYMBATh €T0 TAKUM CTPaH-
HBIM 06pa30M. YueHble NPHIILIA K TAKOMY HEOOBIYHOMY BBIBOLY,
Ha6JII0/1as1 32 CAMbIMH YIAJIeHHBIMU OT 3eMJId 00beKTaMH — KBa-
3apamu. OHH CpaBHU/IH TPYIITEl OOBEKTOB B IPOTHBOIIOIOKHBIX
HAMpaBJIEHUSIX U C YIHBIeHHEM OOHAPYXUIN Kak 6yaT0 ObL OUH
u TOT Xxe 06bekT. Kak e aro Moxer 6bITh? KocMosoru mpen-
JIATAlOT Takoe oObsICHEHUE: MBI CUAMM BHYTPY OapaHKH U TIPH-
HHMaeM CBETOBBIE JIYYH, PACIIPOCTPAHSIOMINECS He TIO TIPSIMOM.
OT 0fHOTO U TOTO Xe J]aJIeKOTO KBa3apa JIydyd MOTYT NIPUNTH Ha
3eMJII0 ¥ ¢ OfIHOI, U t apyroit croponsl. Ilocie gonroro u Tia-
TEJIBHOTO Mepebopa BCeX H3BECTHBIX KBA3apoB acTPOGHU3UKHU
HAIIJIK HECKOJIbKO TPYIII TAKUX B3aUMHO MOJOOHBIX OODHEKTOB.
JTO, KOHEYHO, MAJIO JJIsl 3aKOHYEHHOH TEOPUH U MOXKET OKAa3aTh-
CsI TIPOCTO BAUSHUEM caIyyalinbix ¢pakTopoB. Ho BoT MmareMaTuku
TOBODST, YTO, B TpUHIMIE, HapaHKa HUYEMY He TMPOTHBOPEYUT
U 5Ta TUIoTe3a TpebyeT paibHeleil pa3paboTKy U MPOBEPKH.

Puc. 72. 3Bo01Ms METPUKY 3aMKHYTOr0 MHOrooOpasust [lyankape — Ile-
perbmana

«Taxum obpasom, 6yOyusue nepcnekmusbl NOLIOWEHUS KBAHMO-

80U (PU3UKOT He MONLKO MEOPUU BHINUCIEHUS, HO U Meopul 00-
Kasamenscmea (Y KOmopou ecms albMePHAMuUeHoe HA36aHUe —
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Mema-mamemMamuxa) npeocmasasioncs MHe CeUulemenscmeom
Osyx mendenyui. Ilepeas mendenyus 6 mom, umo uerogeueckoe
3HanUE 8 UeIOM NPOOONHCAN0 NPUHUMAMD EOUNYIO CIMPYKMYPY, KO-
mopoti 01O OoMKHCHO 001a0amb, eCli OHO NOHSAMHO 8 MOM CMbICIE,
Ha xomopwiti s nadesncs. H emopas mendenyus 6 mom, wmo cama
e0unas, cmpyxmypa O0ANCHA COCMOSIMb U3 HENPEPLIBHO Y2ayORsI0-
welicsa u pacuupaouelics meopuu pyrnoamenmanvHol Pusuku. ..

Touro max e, eCu Mol NOHUMAEM SHAHUE U AOANMAUUIO KAK CMPYK-
mypy, KOmMOpas MAHEMCS 4epe3 MHOMECTBO BCENEHHDLX, MO Mbl
0IHCUOAEM, MO NPUHUUNDL SNUCTIEMOTIO2UNU U IB0TIOUUL MONCHO NPS-
MO 8bipasumb 6 6ude 3axoHos o cmpyxmype Mynvmusepca. To ecmv
OHU SBNAIOMCA PUIUUECKUMU 3AKOHAMU, HO HA UCKOORUEM YPOGHE>.

JaBua doitu. CTpyKTypa peaibHOCTH

Taxk u3 uero xe nocrpoeH Ham Mup? Kakosa ero rimyGunHas
(byHIaMeHTaIbHAs CTPYKTypa?

Ysoi! Eciu 661 HaM yIa10Ch IPeoIoieTh GBICTPOTEYHBIH 110~
TOK BpeMeHH ¥ CO3BaTh BHEBPEMEHHYIO HAYYHYIO KOH(EePEHIIHIO,
1O B (pu/10cOHCKOM IJTaHe BPSI 1M COBPEMEHHBIE UCCIIE0BATEH
CMOTJTH OB TTOPa3UTh CBOUMH JOCTHKEHUSIMU aHTUYHBIX YYEHbIX.
ITapagoKcabHO, HO M3 BCErO Hallero paccKasa YMTaTeNbiMO-
XeT c/lelaTh eJUHCTBEHHBIN BBIBOA: MUp MOCTpOeH u3 HuYero!
W 310 «HMYTO» COBepIIEHHO HeBeposATHOro Makpomupa, je-
Jalllee 32 TPaHbIO BOCIIPUSATHSI COBPDEMEHHBIX CaMbIX YyBCTBH-
TeJIbHBIX IIPUGOPOB, ellle XKAET CBOUX UCCIeloBaTe Iel.

B 3701 HEGOIBIION KHUT MBI TIONIBITAJIMCH TTIOKA3aTh, KAK 3ame-
YaTeJbHOE OTKPHITHE HAIIEr0 TeHHAJbHOTO COOTEYECTBEHHUKA —
Marematuka I'puropust ITepesrbMana — 103BOTHIIO B OUepeHOM pa3
OTOJIBUHYTD TPAHMI[Y HETIO3HAHHOTO B COBPEMEHHOM OOBEKTHBHOM
PETHHOCTH OKPY’Kaloulero Hac Mupa u Kax y4yeHble CaMOOTBEp-
>KEHHO IIPO/IBUTAIOTCS BIIepeN 110 TEPHUCTHIM TPOTIaM 3HAHMUSI,

KoneuHo xe, Hafio TOHUMATh, YTO MHOTHE TEOPETUYECKHE BbI-
Boabl U3 Teopemsbl Ilyankape — IlepenbMaHa ellle HETOCTATOUHO
SICHBI M IM e1le TOJIbKO IIPEACTOUT 3aHATh CBOE MECTO B O6Iei Ha-
Y4YHOI KapTUHe MUpOo3aHus. JTO 3aCTaB/ASET O4YeHb OCTOPOXKHO
OTHOCHUTBCSI K PasHOOGPA3HBIM OKOJIOHAYYHBIM CEHCAIUSAM, aK-
THBHO DacIlPOCTPAHAEMbIM BOKPYT TBOPYECTBA IETEPOYPICKOTO
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Y4EHOT0 HeZ0OPOCOBECTHHIMY XKYPHATUCTaMH. B TO Jke BpeMs He
MeHee CEHCAIMOHHOM Oblyia OBl MOMyJIsIpU3alysi, HAPUMED, Ta-
KO MHTepecHOM TeMbl, kak posb nmocTpoenuii I'. 4. [lepenbmana
B MHOT'OMHUPOBO# HHTepIpeTaIiy 3BoIoLUK BeeneHHoM.

Hy a xak e olieHu.1a 0TedeCTBEHHAST HayKa BbIIAIOIUCS BKJIAJ
nerepOyprckoro Maremaruka? Haseproe, I'puropuit SIkoBnieBny
JIABHO yXKe YIOCTOEH CTEIeHH AOKTOpa (PU3MKO-MaTEMATHYECKUX
HayK 0e3 COMCKAHHA W 3amurhi? VimM kak MUHMMyM H30paH
yieHOM-KoppecnoHaenToM PAH? ¥YBo1, HU BAK, Hu PAH, moxoxe,
JaXKe He 33yMaJTUCh HAJl 3THM BOIIPOCOM... I3BeCTHO, YTO JIyulie
BCEr0 OLEHUTH IPOOIEMY MOXKHO H3/IaJIEKa, IT03TOMY B 32K/IIOYEHHE
npuBeseM (pparMeHTH M3 peropTaxka 3aMedaTesNbHOro (usmka-
TeopeTuka, puiocoda U OU3HECMEHA, TIPE3UIEHTA HbIO-HOPKCKO
dupmsr Math Tech Inc, paGotaromeii B cepe BHICOKHX TEXHOO-
Ui, npe3uenTa MeXIyHapoAHOrO KOMUTETa MHTEJIEKTYa IbHOro
COTPYZHMYECTBa, a Takye HAYYHOro obo3pesatens u3 Hpro-Hopka
10. b. Marapimaka, KOTOpbI# Bceraa IpocTo NOpaXKaeT TOYHOCTHIO
OT/ZIe/ILHBIX (POPMYMPOBOK M OKOHYATEJIbHBIX BBIBOJIOB: «B mMame-
mamuueckom mupe cencauus. Ipuzopuii Ilepervman, mamemamux
u3 Canxm-Ilemepbypea, 0Ooxasan eunomesy Ilyanxape, mem camvim
pewius 00HY U3 CAMBIX 3HAMEHUMbLX Hepeuwentblx 6 XX exe mame-
mamuueckux 3adax. [lpu smom eenuxuii Mamemamux He xouem ne-
peesxcamy Hu 8 KaKyo Opyeyro cmpamy U Hu 8 Kaxotl Opyeol 20poo.
Taxoti 60m UCTRUHHO PYCCKUT U UCTIUHHO NemepOypecKuil nZlmpuom.
ITampuom ceoeti Borvwori u teoeti Manoti PooutoL.

Ilpexpacno! Ho ne coscem. [leno 6 mom, umo I'puzopuii Axosnesuy
acusem Kpaiine ckpomHo, noumu 6edHo, u — eHumanue! — 8 nacmo-
suee epems compyonuxom Mamemamuuecxoeo uncmumyma Cme-
xnoea Poccutickoti axademuu nayx ne seasemcst. To ecmv 8006we He
pabomaem 8 cucmeme axademuu Hayx. ITo 00num ceedenusm, on 6but
Y60NeH, N0 Opyeum — yeouncs cam. Ho max unu unave — popmansro
BENUKULL MAMEMATIUK Ce200H S8ASemcs 6e3pabommvim.

C mamemamuxamu maxue eewgu 6vianu. Tonkue 100u, He om
mupa cezo. Hepedxo cmpannvie — ¢ mouku 3peHust 0Kpyicariuyezo
ux mupa. Tanya, eenuuatiwui ¢ppanuysckui mamemamux, cosoa-
menb Moz0, Mo Ce200Hs HA3LIBAOM meopuel epynn, ymepuiuti co-
8ceM PaMo, HO YCNEeBUIUTL HEUMOBEPHO MHOZO COBRAMb, TONCE HCUTL
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HenpoCmoti JHuUsHbI0 U Obll, MAZKO 2080D5, He BNUCLIBAIOUUMCS
8 MPOKPYCMOB0 JI0HCE MPAOUUUOHHOZ0 NOBEOEHUS UenoseKom. XKusnb
3ameuamenvioix — u 601ee mozo, zenuanvolx! — modet, beccnop-
1o, npexcoe ecezo ux Oeno. Hx nocmynxu nopoti mozym xasamvcs
cmpannoimMy. ManuaxaneHas nyHKkmyamsHocms U 3aMKHYMOCMb
Kanma, evicynymoiii 23vix u nodbpacvisaemvie wasnvl Jinwmeiina,
HEBEPOSIMHAS PACCESHHOCTMb XUMUKA U Komnodumopa bopoouna...»

Mmuenune IOpus bopucoBuua iesukoM M [IOJTHOCTHIO TOA-
JepxuBaeT u3pauabckuil ydenniii Osmer MUTOBCKHUH, aKaJeMHK
EBpomneiickoil akazeMMM HayK, CUMTAIONIIHM, YTO Cpedu BCeX
Mopa3aeleHMii POCCUIMCKONW HaykM Haubosee NpH3HAHHOM
B MHpe, 6ECCIIOPHO, SIBJISIETCS BEIMKas MaTeEMaTHYeCcKas IIKOJIa.
EcrectBeHHO moJsiarath, 4TO B 3T0H 006/1aCTH AeHCTBUTEIbHBIMU
YJeHaMu U 4ieHaMu-KoppecnioHaentaMu PAH (xak u B ee npen-
mectBennuile Akanemun Hayk CCCP) asistioTcsa HanGostee no-
croiinbie. «IlocMoTpuM, — npezsaraeT fgoktop OHUroBCKUiA, —
Ha TaKOH KpuTepui, Kak npucyxzaeHne OuiacoBcKoi Menamn
(ananor HobeneBckol IPEMUH B MATEMATHKE)».

Zitrus ¥’ + 2 = y*(1 -y )

Puc. 73. )KubeM siu Mbl BHYTPH 4epHOH AbIpbi? «llUTpyCcOoBasi» HOBEPXHOCTD
Metpuku Keppa xak ucropus Hamero Mupa ot bossioro Bapeisa 10 Bosb-
moro xjomKa 1o TeopeMe Ilyankape — IlepessMana

«l'unomesa xocmuuecxkoi UCH3YDBL ymeepolcaaem, Umo CUHZYAAp-
HOCMb HEAB3A yeuaemb CRAPpYIHU. B Hacmuocmu, u3 amou zuno-
me3ubi c.fteayem, 4mo donxcHa cyuiecmsosamos HeKkomopas 06.71067711),
omxyaa HEBO3MONCHO OMNPABUMb CUZHATIbL B0 BHEUWHIO0 beckoney-
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nocmw. Ipanuyeii smoii obracmu sensemcs 20pu3onm cobbimui.
Mbi moxcem maxice ucnonbaosamo meopemy o eparuye, cocmo-
AUWYH0 8 MOM, UMO 20PU30OHM COOLIMULL AeAAemca zpanuyer npo-
uLnozo 0ns 6yoyweii nyaeeol beckoneunocmu. Credoeamenvho, Mol
3Haem, umo ama zpanuya 0oaNHa Obims HYAeBOl NOBEPIHOCTLIO,
KOmopas A6AAEMCS eAAOKOU U 2EHEPUPYEMCs HYAeBbIMU 2200e3U-
UCCKUMU, COOEPHCUM HEOZPAHUUEHHYIO 8 6YOywem HYIeeyo 2¢0-
Oe3udeckyro, UCXOO0SUYI U3 KAXCOOl MmouKy, 8 Komopoti omcym-
cmeyem ycaosue enadkocm, u umo nAouadb npoCMpaHcmEeHHbix
CEUCHUTI HE MOXCEM YMEHDUAMBCSL CO BPEMEHEM.

Kpome moeo... acumnmomuueckum npederom maxozo npoc-
mpancmea-spemeny 8 6yoyuem A8AILMCA NPOCMPAHCMEO-6PeMA
Keppa. Imo npumenamenvhviil pesyavmam, nOCKOILKY MEMPUKa
Keppa sisrsgmces ouenv unmepecnvim mouHbiM pelieHuem 3iin-
WMEUHOBCKUX YPABHEHUT 8 8aKYYME».

Pomxep Ilenpoys. CTpykTypa HpOCTPaHCTBEHHO-BPEMEHHBIX
CHHTYJISIPHOCTEH

B ornunune or HobeneBckoit npemMun (IpH NPUCYXKIAEHUH
KOTOPOii BO3PAaCT HOMHHAHTA HE BaXKEH, TJIABHOE, YTOOB] OH OBLT
xuB) DuUancoBckasi MegaTb BPyYaeTCsl TOJIbKO YUEHBIM B BO3-
pacte 10 40 seT. OTKpPBITUSI B MaTeMaTHKE COBEPIIAIOTCS PaHO,
HOTOMY IPAaKTHYECKH BCE OHH — BeAyuime ydyeHoie. Duiacos-
CKHMe MeJaji MPUCYXKIAI0TCS MaTeMaTHYeCKUMY KOHTPeCCaMu
pa3s B 4YeThIpe Tojla JByM-d4eThIpeM JiaypeaTaM (B mepecyeTe Ha
rof B cpeaHeM (UJIICOBCKUX JIaypeaTOB Ja)ke MeEHbIIe, 4YeM,
ckaxeM, jaypeatoB HobeseBcKoi npeMun 10 GU3UKe UIH JIH-
TepaType). Tak BOT, BoceMb IpeACcTaBUTeN e COBETCKOM U poOC-
CUUCKOM MaTeMaTH4eCcKoi MKoJbl (1ectepo u3 MoOCKBEI, 1BOE
u3 Cankr-Tletepbypra) cranu dunncosckumu gaypeatamu! Ha-
nomMHUM ux uMeHa: Cepreit [letpoBuu Hosukos (1970), I'puro-
puit Anexcannposud Maprymuc (1978), Baragumup I'epmono-
Buy4 Jpundensa (1990), Edum Hcaakosuy 3eapmanos (1994),
MaxkcuM JipBoBuu Konnesuy (1998), Baagumup Asekcaszapo-
BuY Boesoxckuii (2002), I'puropuit fxosneBuu [lepesbman
u Auzpei IOpbveBuy OxyHnbKOB (2006). Kak BBl AyMaeTe, CKOJIb-
KO U3 3THX YYEHBIX SIBJSIIOTCSI aKaJeMHUKAMH WJIM YJeHAMHU-
koppecnionaeaTamu PAH? Oxnun!
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B cBoio ouepens npocdeccop Marapiurak 060CHOBaHHO CUUTa-
€T, 4TO OJIHO J1eJ10, KaK XKHUBYT BEJTMKHUE JIOJU, U COBCEM APYTroe —
00BEKTHBHOE IPU3HAHNE WX 3aCHYT IPYTMMH JIIOIbMH, HE CTOJIb
BEJUKUMH, HO OY€Hb BAUSTENbHBIMU. UHUCI0 UCTHHHO BEJMKUX
Jozieit B 1060 CTpaHe B KaXXA0W 06/1aCTH 3HAHUIN MM MCKYC-
CTBa MOXKHO IT€PECUUTATH 110 HajlbiaM. FIX HAMHOTO MeHbIIIe, YeM
BaKaHCHil B aKa/ieMUSIX HayK M MTPECTKHBIX MPEMUH, axe Ta-
KuX, Kak «Ockap» 1 HobeseBckas npemust. Bo Bcex cTpaHax, He
TOJIBKO B Poccun. .

Ceronns I'puropuio [epesibMaHy IpOYaT CaMble TPECTHAKHbIE
MaTeMaTHyeckie npemuu mupa. Ho ero ucropust — He Ta, K0TO-
pasi B IPOIIVIOM, & T3, KOTOPAsi B HACTOsIIEM U OyayiieM, — OIHO-
BPEMEHHO SIBJISIETCS IAKMYCOBOM O6YMasKKO#M pOCCHIiCKOi HayKH,
Poccuiickoii akageMuu Hayk U Jake Poccuy B LiesioM.

Ipodeccop Marapmak nmpuBOAMT JIIOOONBITHBIN HCTOpHYE-
CKUI1 Ka3yc, CBA3aHHEIN ¢ Poccuiickoil akaseMueil HAyK M BeJivi-
KUM PYCCKUM XUMHUKOM JIMutprem MBanosuueM MeHzeneeBbIM:

coaaameﬂb NEPUOOUUECKOU CUCTIEMDL SNEMEHIMOB, UCNOTbLIYEMOU
60 CUX 110D, U NPUSHAHHBITL 60 BCEM MUDE KAK 00UH U3 BETUNATIUUX
YUEHBIX 6CEX 8PEMEH MAaK HUK020a u He Gbul U3bpan aKaoqMuxom
Poccuiickoii akademuu nayx. Hecmomps na ceoro donzyio scu3me.

Cetiuac daxce mpyono npeocmasumo, no KaKuM NPULUHAM MO
Mmozno npousotimu. M kmo 6viu axademuru Poccuiickoti axademuu
Hayx npu uapax-bamowxax, 6 meuenue decamunemuii(!) zonoco-
saswue npomus /Imumpus Heanosuua. O6wecmee1mocmb max Hu-
K020a U He Y3HANA NOUMEHHO “MeX, KMo NOOHLE pyKY”, Xoms, Kasa-
10Ch Obt, umo movcem Gvimp ceemiee u Cnpaseoiusee, uem yKa3amo
HA MeX, KMo CMOoSJL Ha Nymu 00H020 U3 8erudatuux yuenvix Poccuu.
Yrazamw ne nanviem, xoms 6ot 8ce20 UL CLOBOM.

Komy-mo — npexcde 6cezo enacmov umyuum — xapaxmepol
UTUYHOCTIUMEX ULU UNBLX 2eHUes npuxodsmeanenonpasy. Tax6viio
80 8CeX CMpanax U 60 éce 6exa — moou ecmwv moou. Jrodosux XVI
emecmo Bonvmepa enacmumenem ymos npednoven 6v. umemsb 80
Dpanyuu posiucma, Tumnep nemanro 6vi omdar 3a mo, umobwl
DEBOTIOUUOHEPOM 8 HayKe Obin He unwmein, a YUCMonopooHbil
apuey, Huxonaii I 8 xauecmee xopons nosmog emecmo Ilywxuna
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6o 6vL cuacmaug uecmeosams benxendoppa unu byneanuna, Hu-
xoaai IT 6vu1 6v1 Heckasanno obpadosan, eciu 6vi asmop “Boiiny:
u mupa” 6vur sepronoddannbim yapedeopuem (HYy npocmo zopa
¢ naeu, kyda npusmmuee Hazpaxcoamv opoeHamu, uem anageme
npedasamn), U Yic He 3HAI0, UeM He YeO0OU POCCUTICKOU uHmelex-
myanvrou saume Imumpuii Heanosuu Menodenees, seruxuil yue-
Hotit u nampuom. Bee xax odun u xax na nodbop — nenpusmmbie
(01151 81ACTID UMYUUX CBOEC20 BPEMEHU, HO, PASYMEEMCS, He ONsL HAC
¢ 8amu U npouux nomomxog) modu. Ymo denamv? I'enues ne 6bi-
buparom, enuxo eblOUPams ne U3 K020, WMyuHbLl Mosap».

KoneuHo, cjieflyeT MpU3HaTh, 4TO ceroiHs Poccuiickas aka-
JleMHs1 HayK TIepeKUBaeT He cambie CBeTJibie BpeMena. [Iponacts
Me/ly IEeCTH/CCATHICTHIMY BETCPAHAMM U MOJIO/IBIMH aCIIH-
PaHTaM¥ HUYeM HE 3alI0JIHSIETCSI, TPO3SI TPEBPATHTHCS B OGPHIB.
HurpyeMocTh BO BCceM MHpe TPYAOB COTPYAHHMKOB aKaje-
MHUM — BCETO MOJIMOKOJIECHUsE Ha3a/ OBIBIIUX SIZAPOM COBETCKOM
HAyKH, BTOPOii B MHDe, OCOOEHHO B TOYHBIX HAyKax, IPUYEM
C OrPOMHBIM OTPBIBOM OT aKafieMHH HayK BCeX €BPOMEHCKUX
CTpaH, — CTPeMuUTeabHO nagaet. Obmtee cobpanue Poccuiickoii
aKajleMMH HayK, KOTOPO€ JIOJKHO ObL10 Obl poiiTu B rekabpe
2009 roaa, nepeHeceHo Ha HeoNpeJeJIeHHBI CPOK — 10 BHECe-
uusi usMeHenuil B yctaB PAH u 10 yTBepaeHUA 3TOro ycTapa
HpasurenbcTsom Poccuiickot Menepaunu. K Tomy e B caMoit
aKaJieMMH HaMeYaloTCs INTaTHbIe COKPALeHNs, a 3TO 3aBeJOMO
KOH(IUKTHAs cuTyanmst. FoBopst 06bekTHBHO, U IIpesuamymy
PAH, v psifioBBIM aKa/IeMHKaM CEro/IHsI, CKopee BCero, He /10 Ta-
KUX «MeJiodeii», kak IlepesnsMan.

Puc. 74. TIposepka Tonosoruueckoi nesoctHocru BeeseHHOM MO TeopeMe
[Tyankape — IlepesbMaHa B iIporecce HOAMPOCTPAHCTBEHHLIX HEepeX0/0B
U3 OIHOTO MHUpa B IpyTO#

«Xoms Fdmwmeiin cuumai, umo uepHvie Obipol — AGNCHUE CAULL-
KoM HeseposmHoe U 8 NPUPode CYULCMBo8AMy He MOzym, No30Hee,
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maxoea uponus cydvbot, On NOKA3AxR, umo onu ewe 6oaece npuuyo-
JUBDL, UM KMO-TUOO MOZ Npeononoxcums. Jinuumeiin 06bACHUN
- BO3MONCHOCIL  CYUECMBOBAHUS.  NPOCTIPAHCMBEHHO-6DEMEHHBLX
“nopmanoe” 6 nedpax uepnoix Ovip. Ousuxu nasviearom smu nop-
MAbL YEPEOMOUUHAMU, NOCKOLKY, NO00OHO uepero, 82pblaarouemy-
Csl 8 3EMII0, OHU CO30atom 60.ee KOPOMKULL AbMEPHAMUBHbILE NYmb
MENCOY OBYMSL MOUKAMU. IMu NOPMATLL MAKHCE HAZLIBAIOM UHO20A
nopmanamu wiy epamamu 6 opyzue usmepenus. Kax ux nu nasosu,
K020a-HUbYOb OHU MOYM CTNATNS CPEOCMBOM NYMEWECMBUIL MEHOY
PASTUMHOIMU UBMEDEHUAMIU, HO IO CAYYAll KPAHUL,

IIepsvim, xmo nonyaspusoeanr uberw nopmanos, cmanr Yapivs
Hodxccon, komopuiti nucan nod ncesdonumom Jvrouc Kapponrn.
B “Anuce 8 3asepxanve” on npedcmaeun nopman 8 euoe sepxaia,
Komopoe coedunsno npuzopod Oxcgopda u Cmpany uydec. Ilo-
cronoxy Jooxccon 6vin mamemamuxom u npenodasar 8 Oxcgop-
Oe, emy 6viA0 U3BECHO 06 IMUX MHOOCBAIHLX NPOCPAHCMBAX.
IIo onpedenenuo, MHO20CEA3HOE NPOCTPARCME0 MAK0B0, YMO 1AC-
CO 8 HeM Henv3s cmanymo 00 pasmepos mouxu. Obviuno mobyo
nemuo moxcHo 6e30 8caxozo mpyoa cmanyme 6 mouxy. Ho ecau
MbL paccmompum, Hanpumep, Gy6auUK, 80Kpye KOMOPO2O HAMOMA~
HO 14CCO, MO YBUOUM, wmo 1acco 6ydem cmazusams 3mom 6y6ux.
Koeda mvt Haunem mednenno samsizueams nemmo, mo Yy6udumy umo
€€ Henb3s CHcAmsd 00 PAMEPOB MOUKU, 8 yUULeM CLYUAE, €€ MONCHO
CMARYMb 00 OKPYHCHOCTIU CHCAMO20 GYOUKA, MO €CMb 00 OKPYHC-
HoCMU Ovipku. ’

Mamemamuxu nacraxcoanuce mem paxmom, umo um yoarocs o6-
Hapyxcums obvexm, xomopwiii 6vLl cosepuienno Gecnonesen npu
onucanuu npocmpancmea. Ho 8 1935 eody Siraumeidin u eezo cmy-
denm Haman Posen npedcmasuiu gusuueckomy Mupy meopuio
nopmanos. OHu NONLIMARUCH UCNOAB30BAMb pellientie npodembl
uepHot Juipvl Kax MoOdery OaA nemenmaphvix dacmuy. Camo-
My. Dtinwumetiny HUK020a He HPABURACHL B0CX00AUAS KO 8peMe-
nam Hoiomona meopus, umo pasumayus 4acmutbl Cmpemumcs
K 6ECKOHEUHOCY NPYU npubuNCeHuy K Keii. Jinwmelin cuuman,
MO IMA CUHZYAAPHOCITL D0IIHCHA BBIMb UCKOPEHEeHa, NOMOMY 4Mmo
8 Hell Hem HUKAK020 CMbICAA».

Muuno Kaxy. Ilapannenpusie Mupbl

Ho 310 He Mesoyb. ITo cyapba reHHabHOrO yueHoro B Poc-
CHMM, KOTOpasi, KaK IJIaHeTa, IPUTArHBalonlasi aCTePOUIBI, MOXKeT
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JH60 TIPHUBJIEYb THICSIH HE TeHUATBHBIX, HO KPYITHBIX M IPU3HAH-
HBIX PYCCKOTOBOPSIIIMX yYeHBIX CO BCEro MUPA, MPOdeCcCOHAIOB
BO BCeX O0JIACTSIX HAYKW M TEXHOJIOTHI, KOTOpPHIE, BEPHYBIUHCD,
MOryT mpeoOpa3uTbh Poccuio, Tex, KTO COOMpPAeTcs 3a IPaHuILy,
KOTOPBIX TI0cjI€ IpucoeiuHenus Poccun xk Bosmonckomy mpo-
1ieccy CTaHOBUTCS Bee Goibiie, u6o enie GoJiee OTTONKHYTH HX.
I10 IpuMep (OTPULIATEIBHBIN WUJIU TIOJIOKUTETbHBIN ) IJisT COTEH
TBICSTY MOJIOIBIX JIIO/Ie, KOTOPbIE CETOHS UAYT — WY He UIYT —
B HAyKH W TeXHOJOTMH. [loueMy mpumepoM s CerOAHANIHEN
Mosioniexut B Poccuu (Kak, BIpoueM, K COXKaJIEHUIO, U BO BCEM
MUpe) ABAAIOTCS TOM-3Be3/[bl H XyAOCOYHBIE AMBBI-MOJIEIH, KO-
TOpbIE MOTYT TOJIBKO /1epHIMPOBaTh MO MOANYMY, KPYTA BCEMU
4acTAMH TeJia, KPOME M3BUIMH MO3Ta, a He [enuu Ilosnanusa
u Cosumanua? MoxeT 11 M0JI0/10¥ YesioBek Ha yaunax [lapuxka,
Mocxsst wiy Hpo-Vopka HasBaTs X0Ts 61 OZHOTO KHBOTO HO-
6€e1eBCKOTO JIaypeaTa, KOTOPhIH He IIPOXKHUBaeT B €ro cTpaHe?!!

Ha stom BcemupHOM ¢doOHe ecTh U BU3UTHAs1 KapTouyka Pyc-
ckoro HMurtemnekra u Pycckoro DBeitms. 6o u B AMepuke,
u B EBpolie yueHble B/lyT O4eHb IOCTOMHYIO 110 3aNlaiHbIM MEPKaM
&Ku3Hb. VX OCTHKEHHA BCe-TaK 4eCTBYIOTCA. [lodeMy 651 CaHKT-
1eTepOypreKoii MoPHU He MOAAPHTH KBAPTHPY BETHKOMY IPaK/a-
HUHY ropofa ¥ naTpuoty? Ilodemy 6b1 HE YCTPOUTD YECTBOBAHUE
BEJIMKOTO MaTeMaTHKa — II0cje MOJy4YeHHsl UM IDEMUY, OT KO-
TOpOii OH He OTKaXeTcsi, — Ha Pozxune, momobHoro TeM 1pasze-
CTBaM, KOTOPbIE UyTh JTH He eXKeHEBHO YCTPAMBAIOTCSi BO [BOPIIAX
[Terepbypra u ero npuroponos? TlpuyeM clesiath 3TO C TAKTOM
Y VHTEeJUTUT€HTHOCTBIO, IIPUCYIIUMHU 3TOMY BEJTHKOMY TOPOZY.

TTouemy 651 He HayaTh ¢ [lepebMana IPEKPACHYIO TPAJIUIHIO:
CJIaBUTh BEIMKNX COOTEYECTBEHHUKOB, IIOJYYHUBIIVX PU3HAHUE
B Mupe?!

«Ecnu Tpuzopuii Axoeneeun Iepenvman na 6ruxcaiiwux evibopax
8 axademuro 6ydem usbpan axademuxom Poccuiickoii axademuu
HAYK — He UNEHOM-KOPPECOHOCHIMOM, 4 UMEHHO aKAOEMUKOM —
3nauum, poccutickas Hayxa 30opoea. Eciu nem — snauum, 6one3mns
ee CMOJb Jce cepvestd, xax u 8o epemena Mendeneesa. U ee peop-
2aHU3AUUA HE NPOCMO HA3Pena — Heo6X00UMA U BONUEM >,

IOpwuii bopucosuy Marapinak
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AnreOpanyeckas TONONOTHA — 06J1aCTh MATEMATHKH, Pa3es TOMOJIO-
THH, U3y4YaiolUid TOMOJOTHYeCKHe MPOCTPAHCTBA MYTEM COMOCTABIECHUS
UM arebpandeckux 0ObEKTOB, 4 TAKXKE IIOBEAEHHE 3TUX OOBEKTOB IO Jei-
CTBUMEM PA3IMYHBIX TOMOJOrMYECKHUX onepauvii. [I[pumeHenue anrebpaude-
CKUX METOJIOB B TOIOJIOTMM OCHOBBIBAETCST HA TOM COOGDaKEHNH, UTO ajiTe-
GpanyecKue CTPYKTYPBI YCTPOEHHI IIPOIIE, YEM TOMOJIOTMIECKHE.

Aned — nepsast O6ykpa andaBuTa CBSAIEHHOTO SA3bIKA KabGOaIUCTOB.
B Ka66aze ona obosuauana DitH-Cod, MeCTo TIONHOTO MO3HAHMS, TOUKY,
OTKYZ2 IyX BOCIPMHHMMAET CPa3y BCIO COBOKYMHOCTb SIBJIEHWH, PHYMH
Y MX CMBICIa. Bo MHOTHX TeKcTaX cKa3aHo, 4To 9Ta GyKBa B JopMe YesioBe-
Ka, [I0KasbIBAOILETo Ha HeGo M Ha 3eMuio, uabpata, YTOGBI JaTh MOHSITH, YTO
MUD BHU3Y — 3€pPKajI0 U KapTUHA MUPA, HAXOASIIETOCs BBEPXyY. Touka, Ha-
XOASIIAACS 10 TY CTOPOHY OECKOHEYHOCTH, — BhICIIAs TOYKA, OTKYAA Pac-
KpBIBaeTcsl BCsI BeenleHHAsT, TOUKA, OTKyZa MOXeT OBITh BOCTIPHHSAT Cpa3y
Bech MUp, U 3aBepurerye Benukoro Jlenanus anxumukos. [Ipeanonaraercs,
4TO camu 1O cebe ToUKH Aned CYIIECTBYIOT BO MHOTOMEPHOM TIPOCTPAH-
CTBE M B HUX Npe/CTaBJeHa BCsi HENPEPbIBHOCTD IIPOCTPAHCTBA-BPEMEHH,
OT CYTIEepCTPYH A0 caMOH OTaTeHHON rpaHULsI BeeeHHOM.

AuM30TpONHasi Cpesia — CPENd, MAKPOCKOIIMYECKUE CBOACTBa KOTOPOi pas¥:
JIUYHBI B PA3THYHBIX HATIPABJIEHMSX, B IIPOTHROIIOJIOKHOCTD CPEe H3OTPOITHOM,
T7le OHW He 3aBUCAT OT HallpasieHust. DopMaTbHO aHU30TPOMHST OAHOPOAHOM
Ge3rpaHuYHOM CpeIbl O3HAYaeT HEHHBAPHAHTHOCTD €€ CBOHCTB OTHOCHTEIBHO
TpyNIibI BpanieHHiA. [I0CKOABKY y peasibHO! Cpebl 0OBIMHO €CTh IPaHyIbl, IPY
CTPOTOM TIOZXO/IE K OTPENETEHHIO AHU3OTPOMMH HEOOXOAUMO UMETh B BUIY HE
abCTPaKTHYIO GE3rpaHMIHYIO Cpely, A CAEAAHHBIN U3 9TOM CPEIbl MAKPOCKOMM-
YyecKd ogHOpoAHbI nap. Cpeny clefiyeT CUMTaTh aHU3OTPOITHOMW, €CJIH CYIIe-
CTBYET 3KCIIEPHMEHTABHO 0GHAPYKIMbIH TOBOPOT BOKPYT IIEHTPa YKa3aHHOTO
mapa. AHM30TPOIHbIE CBOMCTBA CTUIONIHON CPe/bl OITFCHIBAIOTCS] TEH30PHBIMU
BEJIHYUHAMH; B HEOHOPOAHOM aHH3O0TPOIHOH CPE/Ibl OHH MEHSIIOTCS OT TOYKU
K Touke. Cpellbl, aHU30TPOIHBIE 1151 OIHOTO KJIACCA SIBJIEHMIA, MOTYT BeCTH Ce0st
KaK H30TPOITHEIE 10 OTHOLICHUIO K APyTroMy KjJaccy. B m30TponHol cpene cooT-
BETCTBYIOIIME TEH30PbI CBOISTCS K €IMHAYHBIM. AHU30TDPOIHBIE Cpefie OObMHO
KJIACCU(UIMPYIOT MO TUITY CUMMETPHH MX CTPYKTYPH, KOTOpAsi XapaKTepH3y-
ercsl pacipeie/ieHHeM YacTHll B IPOCTPAHCTBE U KOPPeJSIUeN MeX/ Ty HUMHL
ITo npurrmny Helimata cummMeTpitst I060TO (PU3HYECKOTO CBOMCTBA HE MOKET
GBITH HIDKE CHMMETPHH CTPYKTYPbI CPEIBL.

Bonsinoii Bapsis — rumoTeTHIECKHUN KOCMUYECKUIH KATAKJIU3M B3DbIB-
HOTO XapakTepa, U3 KOTOPOro, COTJIACHO COBDEMEHHBIM IPeACTaBIEHUsIM,
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BO3HMKJIa HabmionaeMast Beenennasi. B ocnony ciienapus bosbiioro Bapsi-
Ba I0JIOKEHA KOCMOJIOTHYeCKasi Mo/iesIb BceleHHOH, pa3BUBAIOIIASICA U3
nepBUYHOM KocMosoTHveckol cuHTyaApHocti. OHa mupe/icKassiBaeTcs
ob1ieil Teoprel OTHOCHTEILHOCTH W COCTOMT B OJHOPOAHOM M HU30TPOII-
HOM pacCIIMPeHHH KOCMUYECKOTO MPOCTPAHCTBA B MeTarajaKTHYECKUX
Macmrabax. DKCIepUMEHTANBHO paciivpenne BceneHHoW Habmionaercs
B BHjie BbINONHeHHs 3akoHa Xab6a. Teopus Bosboro Bapbipa B HacTO-
sililee BpeMs sIBJAAETCS OOLeNPUIHAHHOM NapagurMoi (pU3HIeCKOH KOCMO-
JIOTHM, HaWIydIIuM o6pa3oM ofbacHsoniel Bech MaccuB HabtoaaTeIbHOM
uHopmanuu. 1o cOBpeMeHHBIM IpeACTaBAeHUAM, HabIOKaeMasi HaMU
ceituac Beenennas Bosnuiia 13,7 + 0,2 Mumapaa et Ha3aj U3 HEKOTO-
POTO HAYAJIBHOTO CUHTYJISIPHOTO COCTOSIHUSL C TUTAHTCKUMH TEMITEPATYPOM
Y IJIOTHOCTBIO H € T€X [IOP HEIPEPbIBHO PACIIUPSIETCS U OXIaxaercsl. Pan-
Hsaa Bcenennaa npencrasisiia cob6oil OHOPOAHYIO M H3OTPOIHYIO CPERY
¢ HeoOBIYalHO BHICOKOU IJIOTHOCTbIO 9HEPIHH, TEMIEPATYPOM U AaBJIEHH-
eM. B pesyibraTe paciivpeHHsl U OXJaXKAeHus1 BO BceseHHON mpou3on-
au ¢asoBble MEPEXO/bl, AHAIOTHYHBIE KOH/IEHCAIIMH >KHUAKOCTH W3 Ta3a,
HO NPUMEHUTEJHO K 3JIeMEHTAPHBIM YaCTHUL[AM.

Bonbmoii paspbiB — THUIOTETUYECKHH KOHell BcesleHHOU IpH ee
pacuIMpeHUU M YBeJIWYEHUU MPOCTPAHCTBEHHOU MeTPHKH. Bripaxkaercs
B pacmajie BceX MaTepUaJIbHBIX 3JIeMEHTAPHBIX YaCTHI[ U UCYE3HOBECHHM
BCEX CHJI.

BoJbLIoif XN0NOK — TUNOTETHYECKHH BCeOOUIMH KOCMOIOTHYECKH
KoJiarc Hauled BeesieHHOI B €1MHYI0 TOYKY KOCMOJIOTMYECKOH CHHTYISp-
HocTu. CBoeofpasHblit 06paTHBbIH 110 BpeMeHu aHaior Bobioro Bapsisa.

Bpana — clueHapuil Mupa Ha OpaHe He HMCKJIIOUAET BO3MOXHOCTH
B PaMKax TEODHH CTPYH uiu MemGpan (M-Teopuu), UTo HAIIM TPUBbIYHbBIE
TPU NPOCTPAHCTBEHHBIX M3MepeBhst siBsmiorcst 3-Gpanoit. CyiecTByior
D-6panbl uin <kaeiikues p-6panb JUpuxie, K KOTOPHIM NPUKDETLIEHb!
KOHIIBI OTKPBITBIX CTPYH, C p-TIPOCTPAaHCTBEHHBIMH U3MEPEHUSIMH.

Baxyym (BakyyMHO€E COCTOSIHHE) — B KBAHTOBOM TEOPHH — OCHOBHOE
COCTOSIHME KBAHTOBAHHBIX IOJel, obJIafiaioee MUHUMAIBHON 9HEPTHel,
HyJIEBbIMU HMITYJI5COM, YTJOBBIM MOMEHTOM, 3JIEKTPHYECKHM 3apsAnoM
MU JAPYTMMH KBAaHTOBBIMM YHCIaMH. UYacTo BaKyyM ONpEIENsioT TaKXKe
KaK COCTOSIHME, B KOTOPOM OTCYTCTBYIOT KaKue-THOO peabHbIe YaCTHITHI,
TO €CTh COCTOSIHME, AEHCTBUE Ha KOTOPOE ONEPATOPOB YHHUTOXEHUS [aeT
HYJIeBOH pe3y ibTat (TaK Ha3biBaeMbIit MaTeMaTu4ecKuii BakyyMm). Bosmox-
HOCTb BUPTYaTbHBIX MPOIIECCOB B BaKyyMe NPUBOJUT K PAAY cHerubude-
ckux 3¢h(eKTOoB NIPHU B3aUMOAEHCTBUM C HUM pealbHBIX yacTull. Jdias du-
3UYECKOTO BaKyyMa, B OTJIM4HE OT MaTEMaTHYECKOTO, BAKYYMHOe Cpe/fHee
OT MPOM3BEEHHs IBYX ONEpPaToOpoB MOMeil B OZHON TOUKE IPOCTPAHCTBA-
BpeMEHM MOXeT ObITb He paBHbIM HyJIO. [IoHsITUHE «BakyyM» SIBJSIETCS
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OJHHM M3 OCHOBHBLIX B TOM CMBICJE, UTO €TI0 CBOMCTBa OIIpEAeTaAOT CBOM-
CTBa BCEX OCTAJIbHBIX COCTOHHI/Iﬁ, TaK Kak 000 BEKTOD COCTOAHUA B IIPE/-
CTaBJICHUH BTOPHYHOTO KBaHTOBAHUA MOKET ObITh TMOAYY€H U3 BAKYYMHOTO
JleiCTBHEM Ha HETO OI¢paTopa pOXACHNA YacTHL.

BekTopHoe nose — (usuyeckoe Iose, COCTOsAIEe U3 TPeX He3aBUCH-
MBIX KOMIIOHEHT, U3MEHSTIOUTHUXCS [TPU NOBOPOTAX KOOPANHATHRIX OCeH WU
npeoGpaszoBanusix JIopeHna kak KOMIIOHEHTHI BEKTOpa Wi 4-Bextopa. [Ipu-
MEPOM BEKTOPHOTO TIOJII MOKET CIYXHUTh NOJe CKOPOCTEH WM 3JIeKTPO-
MarHuTHoOe Nojie (OIMChIBaeMOE YeThbIPEXMEPHBIM BeKTOD-TIOTEHIIHATIOM ).
B kBaHTOBO¥M TeopuM IMOJiA KBAHTAMHM BEKTODHOTO MONS SIBJSIIOTCS BeK-
TOpHBIE YaCTUIB ¢ eAMHHYHBIM CIUHOM. IIpu 3ToM aeiicTBuTenbHOMY
BEKTOPHOMY TIOJTIO COOTBETCTBYET *2JICKTPUYECKU HeWTpajibHAsi YACTHIIA,
a KOMIUIEKCHOMY — 3apsDKeHHasl 4acThna (M ee aHTMYACTHIIA C 3apSIAOM
MPOTHBONOJOXKHOrO 3Haka). 110 IIOBeeHWI0O OTHOCHTEIBHO IPOCTpaH-
CTBEHHOM MHBEPCUH C 3aMEHOI1 KOODJIMHAT BEKTOPHBIE TI0JISI ZeJIAT Ha COb-
CTBEHHO BEKTOPHBIE, MEHSIOL[UE 3HAK IPU UHBEPCHUM, U AKCHAJIbHBIE, WITH
aKCHAJIbHO-BEKTOPHBIE, He MEHSIONIME 3HAKA.

Bpemennonoao6uas  GeckoHeuHocTb OGyaymero —  obmacTb
[POCTPaHCTBa-BPEMeHH B OUeHb AAJIEKOM Oy1ylieM — 001acTH IIPOCTPaHCTBA-
BPEMEHH, KY[a UIyT MUPOBbIE TMHUM MATepHAIBHBIX 00BEKTOR,

BpemenHononotHass GeckoHeYHocTs HpouLIOTO —  00Jacth
HPOCTPaHCTBa-BPEMEHH B yIAJE€HHOM IIPOILIOM, OTKY/a [IPUILIA BCe MHU-
POBBIE TUHMHU YaCTHI] BEIECTBA. .

BpeMennonogo0Has MUPOBas JTHHUS — TPAEKTOPHS B [IPOCTPAHCTBe-
BpeMenH, 00pa3syolasi C 0cblo BPEMEHH yroy MeHee 45°,

Bcenennass — pest OKpyskalomiasi Hac 00beKTHBHAs (husuueckas pe-
ANBHOCTh. ACTPOHOMBI M (hH3MKH OOBIMHO MMOJIPa3yMEBaIOT MO/l ATUM TY €e
YacTh, KOTOPAsi B UPHUHIIUIIE JIOCTYIIHA U3YUEHHIO €CTECTBEHROHAYYHLIMH
MeToZaMy. AcTpoHoMmHuecKkass BcejieHHas, wiM Merarajaktuka, — 9TO
yacTh BcereHHOH, gocTymHas HaOMIONEHUSAM B HACTOsUlee BpeMs MIIH
B 0603pumoM Gyaymem. Bospact Beesrennoii — BpeMs, mpoilie/ee OT Ha-
yajia ee paCIIUPEHUd, ceifuac ero onpeaensior B 13,7 Muauapaa aer.

Teomeanyueckas JMHHMA — KPUBasi ONPEJENEHHOr0 THIA, 0600menye
MOHSTUS <MPsSMasi> B HCKPUBJIEHHBIX NTpocTpaHCcTBax. KOHKpeTHOE otpe-
JleleHre 3aBUCUT OT THIIA ITpOCTPaHCcTBa, Hanpumep, Ha AByMepHO# 1o-
BEPXHOCTH, BJAOKEHHOH B €BKJINA0BO TPEXMEPHOE MPOCTPAHCTBO, FE0e3H-
YeCKHe JIMHUM — 9TO JIMHMM, I0CTATOYHO MAJblE AYTH KOTOPBIX ABASIOTCH
Ha 9TOI HOBEPXHOCTH KPaTYalIIMMHU MyTAMU MKy HX KouttaMu. Ha mio-
CKOCTH 910 OY/IyT HpsiMble, Ha KPYTOBOM LMJIMH/PE — BHHTOBBIE JIMHUU, HA
cdepe — Oonpiumne kpyru. Feogesnueckue JMHAM aKTHBHO MCHONB3YIOTCS
B PEJATUBUCTCKON ¢usuke. Tak, TpaeKTopHsi cBOOOIHO MaaIOMIEro Hesa-
PAXKEHHOro MPobHOro Tela B o0WEH TEOPHH OTHOCUTENBHOCTH U BOOOIIE

238



Cnosapb TepmuHoOB

B METPUYECKUMX TEOPUSIX I'PaBUTAIMM SIBJISIECTCS] Feofle3nNdecKoil JUHUeH
HauboBIIEro cOOCTBEHHOTO BPEMEHH, TO €CTh BpeMeHH, N3MepsieMoro 4a-
CaMM, IBHXYLIMMHUCS BMecTe ¢ TenoM. Yacto dusHyecKyio Teopuio, 0bma-
JAOIIYIO NefCTBUEM MJIH BBIDAXKEHHYIO B TaMUJIBTOHOBOH (OpMeE, MOKHO
nepedOpMyIUPOBaTh KaK 3a/1a4y OTHICKAHHS re0le3UYeCKUX JUHUM Ha He-
KOTOPOM PUMaHOBOM WJIM [ICEBAOPUMAHOBOM MHOTOOODA3HH.

Twab6epr dasua (1862—-1943) — Boigaonmumiicst HeMeUKHHA MATEMATHK-
YHUBEPCAJ, BHEC 3HAYMTEbHBINA BKJIa]| B pa3BUTHE MHOTHX MATEMATHYECKHX
paszneos. [locie cmepTu Atpu TTyaHKape 10Jroe BpEMs CYHTAICS [IPU3HAH-
HBIM MMPOBBIM JIMAEPOM MATEMATHKOB U (GHI0cOGOB-HEONO3UTHBUCTOB,
Pa6otel [Mas6epTa mo Teopun anreHpanyecKux Yuces npeobpa3oBaiu 3Ty
0651acTh MATEMATHKY M CTATH UCXOAHBIM IIYHKTOM €€ IIOCTeAYIOUIero pas-
BuTHsL. [MIb6epT BBEN Psif BAXXHBIX HOBBIX MOHATHH — TEOPHIO YUHMCIOBBIX
10Jiel, BAPUAIIMOHHOE UCYUCIeHHE U (PYHKIUOHANBHbIH aHAIU3, B YaCTHO-
CTH, B CHEKTDPAJIbHYIO TEOPHUIO JTHHEHHBIX ONEPATOPOB.

FunepnoBepxHOCTh — CPE3 YETHIPEXMEPHOTO HPOCTPAHCTBA-BPEMEHH.
Tunepcdepa — chepa B IMIOTETHIECKOM MHOTOMEPHOM IIPOCTPAHCTBeE.

Funotesa IlyaHkape — Tomosornyeckasl 3a7ada, gaiolas 10CTa-
TOYHOE YCJIOBHE TOTO, YTO IIPOCTPAHCTBO fABJsIETCS TPeXMepHoil cde-
po#i ¢ TOYHOCTHIO 110 AepopMaluu. B ucxoaHoit popMe yTBepkgaer, YTo
BCSAKOE OIHOCBSI3HOE KOMIIAKTHOE TPeXMEPHOe MHOTooGpasue 6e3 Kpast
roMeomopduo Tpexmepnoit cdepe. Obobennast runoresa Ilyankape
COLEPKUT YTBEPHKAEHHUE, UTO IJIs JTIOOOTO 7 BCSIKOE MHOTOOOpasue pas-
MEPHOCTH 71 TOMOTONMYECKH 9KBUBAJIEHTHO cepe Pa3MepHOCTH 7 TOTAA
¥ TOJIBKO TOT/Ia, KOor/la oHo roMeoMopdHo eif. Ucxonnas runoresa [lyaH-
Kape sBJISIeTCSl YaCTHHIM c/Iy4aeM 0600meHH0H runoTeds npu 72 = 3. Ona
chopMmyauposana $pauniysckuM MaTeMatukoM Ilyanxape 8 1904 rony.
ITonBITKY 0KA3aTh TUIIOTE3Y IPUBENTH K MHOTOYMCIEHHDBIM TIPOABUKE-
HUSIM B TOTIOJIOTUHM MHOroo6pasuii. JlokasaTenscTBa QO0O1MEHHOM MUIIo-
Te3bl [lyaukape mias n > 5 noaydensl B Hauate 1960-1970-x rogos moy-
TH ogHOBpeMeHHO CmeitioM U CTo/LTHHICOM (HE3aBHCUMO U JAPYTHMH
MeTogaMu). Jlas n > 7 ero J0Ka3aTeNbCTBO OBIJIO PACHPOCTPAaHEHO Ha
caydau 7 = 5 u 6 3eemanoM. JlokazaTeabCTBO 3HAYUTENBHO GoJIee TPY -
HOro caydast n = 4 6bu10 MOny4eno Toisko B 1982 rogy @punmanom.
13 TeopeMil HoBHKOBa O TONOJIOTHYECKOU WHBAPUAHTHOCTH XapaKTe-
pUCTHYECKUX KJIaccOB [IOHTPSTHHA CHAEAYET, YTO CYIIECTBYIOT TOMOTO-
NUYECKH 3KBUBAJEHTHBIE, HO HE ToMeoMOopdHbIe MHOTo06Pa3ust B BHI-
COKMX pa3MepHOCTsX. /loKkasaTenbcTBO McXOMHOU runoressl Ilyankape
u 6osee obmieit runoressl TepcToHa 6b110 HalineHo ToabKO B 2002 rony
[ d. Ilepenpmanom. BmocnemctBum pokasatenbctBo Ilepesnbmana
OBbLIO POBEPEHO U HPEACTABIEHO B Pa3BEPHYTOM BHE KAK MUHUMYM
TpeMsi TpyniaMu y4ueHbiX. /lOKa3aTennCTBO HCIONB3YeT NOTOK Puyum
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C XUpyprueii ¥ Bo MHOTOM cJjleyeT ILUIaHy, HaMedeHHOMY ['aMUIbTOHOM,
KOTOPBIH Takxe NepBbIM NPUMEHH NOTOK PHUyyn.

Tonass cHHTynsIpHOCTD — TIPOCTPAHCTBEHHO-BPEMEHHAst CHHIYJISIP-
HOCTb, HE OKPYXeHHAasi TOPU30OHTOM COBBITHIA.

Tomeomopdusm (ot rpey. homoios — nopoOHBIA ¥ romeo morphe —
BHJ, (HOPMA) — TOMOJIOTHYIECKOE B3aUMHO-OZHO3HAYHOE M HENPEPBIBHOE
oTobpaxenie, oOpaTHOEe K KOTOPOMY TOXe HenpepbiBHO. TIpocTpaHcTBa,
CBSI3aHHBIE TOMEOMOPHhHU3MOM, TOMOJIOTHYECKY HEPASTHUHMBL.

Tomomopodubiii 06pa3 — 06pa3 MaTeMaTHYECKOTO 0OBEKTa, HMEoLITe-
rO CTPYKTYPY MOJIYTPYIIIbI, TPYTIITH, KOJIbIA, a1re6phl PH FOMOMOPGHOM
otobpasxenuu. FHorsa roBopaT 1 o ToMoMophHBIX 06pasax IPYrHX MaTe-
MaTH4YecKHX 06bEKTOB, HanpuMep rpados.

ToMOM0THA — OJIHO M3 OCHOBHBIX MOHSATHH airebpanyeckKol TONoJO-
rud. OHA JaeT BO3MOXKHOCTb CTPOHTH ajirebpandyeckuii o6bekT (rpymiy
WM KOJBIO), KOTOPBIH SIBJSIETCS TOHOJOTHYECKHM WHBADHAHTOM I[IPO-
crpancrBa. [Ipocreiinmii 1puMep: Ha NOBEPXHOCTH 3aMKHYTasl JIMHUSA TO-
MOJIOTHYHA HYJIIO, €CJTH OHA OrPAaHMYMBAET KYCOK MOBEPXHOCTH, KOTODBIi
OTZAES1€TCSA OT Hee, eCH MBI POU3BEAEM pa3pes no 31oit suHun. Hanpn-
Mep, Ha cepe M0bast 3aMKHYTasi THHUSL SIBJISIETCS TAKOBOH, 8 Ha TOPE XOTs
U CYIIECTBYIOT TOMOJIOTHYHBIE HYJIFO 3aMKHYTBIE JJUHUH, HO Pa3pes 110 Me-
PHUIMAHY WJIN TTapaJLIeNy He IPUBENeT K OTAEJIEHUIO KyCKa IOBEPXHOCTH.

Tomomopduam (ot rpeu. homos — paBHbIH, OMUHAKOBBI U mgrphe —
BUJl, hopMa) — MOp(PU3M B KaTETOPHH arebpanaecKux cncreM."g'ro oTo-
Gpaxenre airebpanueckoil CHCTEMbI, COXPaHSIONIee OCHOBHbIE ONEpaliy
W OCHOBHBIE COOTHOIIIEHUSI.

TopusonT cobbrTuii — rpanuiua 061acTH MPOCTPAHCTBA-BPEMEHH, Ha-
9MHAsE ¢ KOTOPOH MHGOpMalMs He MOXET JOCTHYb Habwjaress U3-3a
KOHEYHOCTU CKODOCTH CBETa, C KOTOPOUM MOXeET PAcpPOCTPAHSThCS Gr3U-
qecknil CUrHaj. ['OpH3OHT COGBITHII BOSHMKAET B XOJi€ TPABUTAI[HOHHOTO
KOJLJIAIIca MACCMBHOTO 00JIaKA IIbLTH WJIM 3BE3/[bl Ha NO3/IHUX CTAAUSX 9BO-
JIOLMH, [IPH 9TOM ero 00pasoBaHue [J1s1 HabIoaaTe st 03HaYaeT II0SABICHUE
IPaBUTAIlMOHHOIO KOJUIAIIcapa — YepHOi Abipbl. C TOUKH 3PEHUsI CTOPOH-
Hero HabJIofIaTeNs], 9T0 MHUMAsl [IOBEPXHOCTh B IIPOCTPAHCTBE-BPEMEHH,
OKPY’KaIOIasi YePHYIO JBIPY, [/ie BCE MPOLECCh 3AMUPAIOT, 4 BpeMst Kak Obl
OCTaHAaBJIHBAETCSI.

I'paBuTanMoHHasi BOJHA — BO3MYIIeHHE TI'DABUTALMOHHOTO MO,
TPeIMOIOKUTENBHO PacIPOCTPAHAIOIIeeCsT CO CKOPOCThI0 CBeTa. Teope-
TUYECKH BO3HUKAET B PEUIEHUSIX BOJTHOBOIO THUIIA YpaBHEHHMH JUHIITENHA
001eit TeOpHH OTHOCUTEIbHROCTH, TZI€ [TPECTABIISIET COGOM ABHKYILEECS CO
CKOPOCTBIO cBeTa Bo30yKeHre METPUKK IpocTpaHcTBa-Bpemenu. Crnabas
(1MHeliHasT) TPaBUTALMIOHHAS BOTHA SIBJISIETCSA NMOIIEPEYHOM 1 OMTUCHIBAETCS

240



CnoBapb TepMUHOB

ABYMsI HE3aBUCHMBIMU KOMIIOHEHTaMH (TI0/sipu3anusiMu). I’ paBuTanioH-
HyIO BOJIHY M3Jy4aeT J00as ABHXKYIIAsACcS YCKOPEeHHO MaTepus. [ls Bo3-
HUKHOBEHHS! BOJIHBI CYIIECTBEHHON aMILIMTY/bl HeOOXOMMBI YpE3BbIYaii-
HO GOJIbINasi Macca M3JIyvaTesst Wik/H OTPOMHBIE YCKOPEHUS], aMILINTY/AA
TPaBUTALIOHHON BOJIHBI NMPSIMO MPONOPLHOHAIbHA YCKOPEHHIO M Macce
reHepaTopa. OHAKO €CTH HEKOTOPBIN OOBEKT ABHAKETCSI yCKOPEHHO, TO 3TO
03HAYAET, YTO Ha HETO AeHCTBYET HEKOTOPas CHJIa CO CTOPOHBL APYTOro 06b-
eKTa. B cBOIO ouepenib 3TOT ApYroit 06BEKT HCHBITRIBAET 0OPATHOE A€iiCTBHE
no 111 3akony Hbiortona. Ioay4aercs:, 4ro ABa 06bEKTa M3IYYaIOT TPABUTA-
LMOHHBIE BOJIHBI TOJIBKO B [ape, IPUYeM B PedysbTaTe HHTepdePeHIMH OHH
CYLIECTBEHHO B3aUMHO racsTCs.

I'paBuTaums (BCeMUpHOE TATOTEHHUE, IPUTSIKEHNE) — AANbHOAEHCTBY-
omee GyHAaMEHTAIbHOE B3aMMOJEHCTBHE B TIPUPO/Ie, KOTOPOMY TOZBEp-
JKeHBl BCe MaTepHajibHbie Tena. 11o coBpeMeHHBbIM AaHHbIM, SIBJISETCS YHU-
BEPCAJbHBIM B3aMMQIEHCTBUEM B TOM CMBICJIE, YTO B OTJIHYME OT JIOOBIX
IPYTUX CHJI BceM 0e3 UCKIII0YCHUS TejiaM, HE3ABUCHMO OT UX MAcChl, NpHU-
JlaeT OIMHAKOBOE yCKOpeHWe. I'paBHUTAllIOHHOE B3aMMOAEHCTBHE — OJHO
U3 yeThIpeX dyHIaMeHTAJIbHBIX B3aMMOAEHCTBUH B HaleM MUpe. B pamkax
KJIaCCHYECKON MEXaHUKH IPABMTALIMOHHOE B3aMMOZEHCTBHE OIUCHIBACTCS
33KOHOM BCEMHPHOTO TATOTEHUS, KOTOPBIH [JIACUT, YTQ CHJIA TPABUTAIMOH-
HOTO IPUTSHKEHUS MEXAY ABYMS TeJaMH MPAMO MPONOpLMOHaNbHA TPOo-
M3BEJCHUIO UX MAacC U 00paTHO NMPONOPLHOHAIbHA KBAJAPATy PACCTOSHUSA
MEXTy HUMH. JTa CHJIa BCEer/1a IPOTHBOIIOIOXKHA 110 HaNpaBJACHUIO PaAXYC-
BEKTOpY, HallpaBJeHHOMY Ha TeJio, TO €CThb TI'PaBHUTAI[MOHHOE B3aHUMO-
JeHiCTBUE TIPUBOAXT BCET/ia K IPUTsKEeHHIO M00bix Tea. [Tose Taxecty mo-
TEHIHUAIbHO, U €CJIM BBECTH MOTEHIUATbHYIO SHEPTHIO IPAaBUTALMOHHOIO
TPUTSKEHUS [Taphl TEJI, TO 3Ta IHEPTUA HE H3MEHUTCS Toce lepeMeIieHHs
TeJ 110 3aMKHYTOMY KOHTYpy. [loTeHunanbHOCTD 107151 TAKECTH BIEYeT 3a
co60i1 3aKOH COXpaHEeHMsI CyMMbI KHHETUYECKOH M OTEHI[HAIbHOM SJHEPTHH
M TIPK U3YYEHUH JIBHXKEHHUA T B I10JI€ TSIXKECTH YaCTO CYIHECTBEHHO YIIPO-
maer pemieHue. B paMkax xaaccu4ecKoil MEXaHUKH IPaBUTAalUOHHOE B3aH-
MOZEHCTBHE ABISETCHA JalbHOAEHCTBYIOIHUM. ITO 03HAYAET, YTO KaKoe Obl
MAacCHBHOE TeJI0 HU JIBUTaloCh, B 000G TOYKe MPOCTPAHCTBA IPaBUTAIIK-
OHHBIH TOTEHLHAJT 3aBUCUT TOJIBKO OT II0JI0KEHHS Tea B JAHHbI MOMEHT
BpeMenn. Bospuine KocMuyeckie 06BEKTH — TJIAHETHI, 3BE3/IbI M TaJlaK-
THUKM — HUMEIOT OTPOMHYIO MAcCy M, CJeJ0BaTeNbHO, CO3/IAI0T 3HAYUTENb-
Hble TPaBUTALMOHHBIE NoJs. ['paButaius — ciaabeliee B3anMoieiicTBHE.
OzHaKo MOCKOJIbKY OHa AEHCTBYET Ha JIOOBIX PACCTOSHUSX M BCE MACChi
[IOJI0KUTEIbHE], 3TO TEM HE MeHee OYeHb BakHas cuia Bo Beenennoit. Juas
CPaBHEHMS: TIOJTHBIU 3IEKTPUYECKHUEL 3apsijl 3TUX TeJ HOJb, TAK KakK Bellie-
CTBO B 1[€JIOM 3JIEKTPUUYECKH HeMTpasibHOo. TakXKe TPaBUTALMsS, B OTAHYHE
OT JIPyTHX B3aUMOJIEHCTBUIA, YHUBEPCAIbHA B JAEHCTBUU Ha BCIO MAaTEPHIO
u sHepruio. He oGHapyeHbl 00BbEKTHI, Y KOTOPBIX BOOOILE OTCYTCTBYET
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rpaBuTanusA. Ms3-3a rmo6anbHOTO XapakTepa IpaBHTALMsI OTBETCTBEHHA
H 3a TaKMe KpyIMHOMacHITaGHbIi 3¢hdEKThI, KAK CTPYKTYPa ralakTHK, Yep-
HbI€ JBIPBI U paciMpeHue BceneHHOH, U 3a 2/leMeHTapHbIE aCTPOHOMUYE-
CKHe ABJIeHHs] — OPOUTHI [LTAHET, H 32 IPOCTOE NPHTSKEHHE K TOBEPXHOCTH
3eMiH U IafieHUe Te.

I/Innapnaﬂ'r — BE€JUYHHA, 3HAUECHHUE KOTOpOﬁ OJHMHAKOBO JJIA BCEX Ha-
6JIIOI[aTeJIeI71 HE3aBUCHUMO OT UX COCTOAHUA ABHUKEHHUSI.

KBaHTOBas rpaBHTallHA — HanpaBJjIeHUE UCCJIEA0BAaHUI B TeOpeTHYE-
cKkoit (pu3mKe, 1ebI0 KOTOPOTO SIBJISIETCS] CAMOCOI/IACOBAHHOE KBaHTOBOE
OITMCaHHUe IPABUTAIIMOHHOTO B3aUMOIEUCTBHS ¥ OObeIMHEHHE IPaBUTALMH
C OCTalIbHBIMU TPeMsl GYHIaMEHTAIbHBIMU CHJIOBBIMH HOJISIMU: 3JIEKTPO-
MarHUTHBIM, CUJIbHBIM M C1a6biM, B mocTpoenuu Teopuu Bcero. Ochos-
Hble HaIpaB/JeHUs Da3BUTHUSI KBAHTOBOH TIPaBUTAIlMM — TEOPUSI CTPYH
¥ MeT/IeBasi KBAHTOBas rpaBUTanys. B HUX BMeCTO 4aCTHI[ U TPOCTPAHCTBA-
BPEMEHH BBOJSTCS CTPYHBI M UX MHOTOMEpPHEBIE aHaxorH — Opanbl. [TocTpo-
€Hue KBaHTOBOI IPaBUTAlMM TECHO CBSI3aHO ¢ (JOPMYJIMPOBKOH M Pa3BH-
THeM Gojiee 061e KOHIENIMH — TaK HasbiBaeMol MeMODaHHOM TeOpHH,
KOTOpas B Tpefiesie CBOAUTCS K KJIACCHYeCKOH TeOPUM TSTOTEHUST U KBaH-
TOBOM TEOPUH TIOJISL.

KsaHToBas MexaHnka — 06,1acTb DU3UKH, U3yUaOIasi CBOMCTBA U 110-
BeZleHHe aTOMOB u cybaroMHbIxX uacTull. KBaHTOBas (BOMHOBAsT) MEXaHHMKA
TIHITAETCS OGBSICHATD Kak KOPIYCKYJISIPHBIE, TAK M BOJHOBBIE CBONCTBA BE-
wectsa. BosHa 060§t 1PHPOAbI TOITHOCTHIO ONMCHIBAETCS €€ AMILIUTYAOH
U ¢a30l, T03TOMy KBaHTOBAasA MeXaHWKa [OJKHA UCIOIb30BaTh MMEHHO
takoe onucanue, (DyHKIUST BOJHOBOTO IIpoLecca MpecTasisier coboii cy-
TepIIO3NLMIO KOMILJIEKCHBIX SKCIIOHEHT, B3ATHIX C ONpeleJeHHBIMH Beca-
Mu (ammuryzamu). OTciona ciegyer HeoGXOAMMOCTD OMUCAHUs 1060
¢u3ndeckod CUCTEMbI KOMILIEKCHOH BOJHOBOHN (yHKUUEH, aMITUTYAA
4 (a3a KOTOPOH TOJTHOCTHIO ONPENESIIOT COCTOSTHUE TAKOH CHUCTEMBI. JTO
TIO3BOJISIET €CTECTBEHHBIM 06Pa30M OHMCHIBATh BOJHOBBIE SBJIEHUS, TAKHE
KaK UHTepdEPeHIMsT 3J1EMEHTapHBIX YacTHUIl WM, CKaXKeM, Audpakius
AJIEKTPOHOB Ha KPUCTALIIMYECKOH penretke. BeposiTHoCTh 06HADYRKUTDH Ya-
CTHIly B HEKOTOPOM COCTOSTHUHM paBHA KBaJpaTy MOAYJsI BOTHOBOH (yHK-
UM, YTO CJIeAYyeT M3 BellleCTBeHHOCTH BETHYHUHBI BeposATHOCTH. (DopMass-
HO 3TO JIETKO IOHSITb: TaKasi BEPOSITHOCTb HE [0JKHA 3aBHCETh OT (ha3bl
BOJIHOBOT'O TIPOLIECCA B IAHHOM TOUKE U ObITb BElIECTBEHHOM, HOITOMY MO-
JKET CONEPHKATh BOJIHOBYIO GYHKIIMIO TOJMbKO B KOMOUHAMU yxy = [yl2.)
OnHo U3 OTINYKI KBAHTOBOM MEXaHUKHU OT OOBIYHOM 3aKJII04aeTCs B TOM,
YTO BEPOATHOCTh OGHAPYXKUTH 3JIEKTPOH B JAHHOM MeCTE €llie He HOTHO-
CTBIO ONpEAENSIET €T0 COCTOsIHUE. [/ ONMHCAHUSI COCTOSTHHSI 3NEKTPOHA
HCIIOIb3YeTCA KOMIUIEKCHAs BEPOSITHOCTb. BosiHOBast hyyHKIIMS U ecThb 3HA-
YeHHe ITON KOMILTIEKCHOI BeposATHOCTH. [110THOCTh BEPOSTHOCTH 0GHapy-
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KEHUST 3JIeKTPOHA B IaHHO TOUKe PaBHA KBAJAPATy MOMYJIS KOMILIEKCHOMH
BeposiTHOCTH. KoMItekcHocTs npuBoauT K 3ddexry uHTepdepeHnnu:
€CJIM KOMILIEKCHASI BEPOSITHOCTD 3JIEKTPOHA B TOYKE A 1TOCJIE TIPOXOXKIEHUS
Yepe3 OJ[HY LieJib PABHA P, 3 KOMIUIEKCHAs! BEPOSITHOCTb 3JIEKTPOHA B TOUKE
A nocJjie MPOXOXAEHUA Yepe3 BTOPYIO IileJIb PABHA —pP, TO €CJIW Pa3peilnTh
3JIEKTPOHY TPOXOUTH Yepes 00e ey, 5Ta BEPOATHOCTh CTaHeT paBHa 0,
TO €CThb B 3TOM TOYKE IEKTPOH OKa3aThesi He MoxkeT. OOpaTuTe BHUMaHUE,
YTO BEPOSITHOCTh OrPAHNYEHHOTO B BO3MOXKHOCTSIX 3JIEKTPOHA BHIPAXKAETCS
OrpaHUYEHHBIM KOJIMYECTBOM BOJTHOBBIX MyHKIMI. B yacTHOCTH, MTPOXOXK-
JIeHUE 3IEKTPOHA YePE3 eAMHCTBEHHOE OTBEPCTHE JIOCTATOYHO MAJIOTO Pa-
IMyca omuchiBaeTcs GPyHKIMEH aHAJIOrMYHOH PYHKIIMK PACHPOCTPaHEeHUsI
TOUYEYHOTO HCTOUHUKA BOJTHBIL.

Koananc (rpaBUTanMoHHbIR) — gBjieHue ObICTPOTO KaracTpoduye-
CKOTO CXKaTHsT MACCMBHOTO TeJIa MOJ 1eCTBHEM €T0 COOCTBEHHOTO TPAaBH-
TAIMOHHOTO [MOJisi. [ PaBUTAIIMOHHDBIM KOJJIATICOM MOXKET 3aKAHYMBATHCS
3BOJIIOLMA 3Bed) ¢ Maccoi CBBIIIE ABYX coJHeyHbIX Macc. [locie ucuep-
LIaHUS B TAKUX 3Be3/1aX SiZIEPHOTO TOPIOYETO OHU TEPSIIOT CBOIO MEXaHHYe-
CKYI0 YCTOHYMBOCTD M HAYMHAIOT C YBEJUYHMBAIOIIENHCST CKOPOCTBIO CXKH-
MaThCsl K Hentpy. Ecau pacTyinee BHyTpeHHee JaBieHHe OCTaHABIUBAET
rPaBUTALIMOHHBIN KOJJIAIC, TO EHTpaabHas 00JacTh 3BE3/[bl CTAHOBUTCS
CBEPXILIOTHOM HEHTPOHHON 3BE3/10H, YTO MOXKET COMPOBOXKIATHCS COPO-
coM 060A0UKH H HROMIOAATHCS KaK BCHBINIKA CBEPXHOBOM 3pesant. Q-
HaKO eCJH pafinyc- 3B€3Jbl YMEHbIIUJICS 10 HEKOTOPOTO KPHUTHYECKOTO
3HAUYEHUS rPABUTALIMOHHOTO PaZiMyca, TO HUKaKHe CHIIBI He MOTYT BoCIIpe-
NATCTBOBATH €€ JAJbHEHIIeMY CXATHIO U IPEBPALIEHUIO B YEPHYIO JABIDY
(3aCTBHIBILYIO 3BE3AAY, KOJLJIAICAP).

Konnancap (3acTbiBillasi 3Be31a, YepHas [bIPa) * CUJIbHO MCKPHB-
JieHHas1 061aCTh MPOCTPAHCTBA-BPEMEHH, BKIIOYAIONIAs CUHTYJISIPHOCTD,
OKPYXEHHYI0 TOPHU3OHTOM COObITHIL. ['paBUTALMOHHOE MPUTSKEHHE
KOJIJIATNICAPOB HACTOJIbKO BEJIHWKO, YTO HOKHUHYTh MX,HE MOTYT Aaxe 00b-
eKTbl, IBHKYIHUECS] CO CKOPOCTBIO cBeTa. ['panuua 3Tod 06acTy HasbIBa-
€TCS TOPU30HTOM COOBITHIA, 2 ee PajiyC — IPABUTALMOHHBIM PAIUyCOM,
win paguycom llBapimmasia. CymecTBOBaHME KOJTANCApOB CAEAYET
M3 TOYHBIX PeileHui 0011ei TEOPHH OTHOCUTENLHOCTH, HOoyYeHHbIX Kap-
Jom I BapIiIHAbIOM.

KocMmoinorus — ¢dusnueckoe yyenue o BeeleHHOM B e10M, OCHOBaH-
HO€E Ha Ha6JHOIIaTeJIbHI)lX JAaHHBIX U TeOpeTH‘{eCKI/IX BbIBOJAX, OTHOCAIUX-
cs1 K OXBaYeHHOIH aCTPOHOMMYECKMMH HabJoleEHsiMU 4acTi BeeleHHo¥.
(DyHIAMEHT KOCMOJIOTHH COCTABJISIIOT OCHOBHBIE (DU3MYECKHE TEODHH Tsi-
TOTEHWYS], 3JEKTPOMATHETHAMA M KBAHTOB. IMNMPHIECKast 6a3a TaHHbIX KOC-
MOJIOTHH (OPMHPYETCS Ha OCHOBE BHETAJAKTHUECKMX aCTPOHOMHYECKHMX
HabJoeH I, a ee BHBOABL U 0600meHNs uMeloT 6obiloe 06lIeHAYYHOE
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u ¢purocodckoe 3Havenne. BaxHeH1y0 poIb B KOCMOJOTHYECKHX CIIEHA-
pHsiX 3BOJIOIMM BcesleHHOH UIPaeT TATOTEHHE, ONPEAETSIOlLee B3auMO-
NeiicTBHE Mace Ha BOMBUIMX METAraTaKTHYECKHX PACCTOSHHSAX, XapaKTep-
HBIX JIJISL MUHAMUKY KOCMUYECKOH MaTepHH.

Mertpuyeckuii Tenzop (MeTpHKa) — CUMMETPHYHOE TEH30PHOE TOJIE
BTOPOTO PAHTa Ha [JIAZKOM MHOr000pasn, HOCPEACTBOM KOTOPOTO 3a/1a10T-
sl CKJIsIpHOE MpOU3BeZieHne BEKTOPOR B KACATE/IBHOM IIPOCTPAHCTBE, [JIH-
HBI KPUBBIX, YIJIBI MEXIY KPUBBIMH U T. 1. B yacTHOM ciy4ae moBepxHO-
CTH METPUKA TaKXKe HA3BIBAETCS TePBOi KBaApaTHYHOi (hopMoit. B obuieit
TEOpUH OTHOCHUTESBHOCTH METDHKA PaccMaTpuBaeTcs B KauyecTBe dywmpa-
MEHTAJIBHOTO (pM3MYECKOTrO TIOJIA IPABUTALIMH HA YETHIPEXMEPHOM MHOTO-
obpasun usuyeckoro mpocTpaHcTBa-BpeMend. Iilupoko ucnosnbayercs
U B APYIUX TIOCTPOEHHSIX TEOPETHYECKOMH (PU3HUKH, B YACTHOCTH, B GUMETPH-
YeCKHX TeODMsX IPABHTALMHM HA NPOCTPAHCTBE-BPEMEHH PACCMaTPUBAIOT
Cpa3sy /1B METPUKH.

MuoroMupoBas HHTepHpeTalusa — UHTEPIPETALMsI KBAHTOBOM Mexa-
HUKH, B KOTOPOIi BCe BO3MOXHOCTH, COAEPXKAIHecs B BEPOSITHOCTHOM BOJI-
He, peaJIU3YIOTCs B OT/IEJIBHBIX BCEJIEHHBIX.

Muoroo6pa3ue — MPOCTPAHCTBO, KOTOPOE JIOKAIBHO BBITIAIMT Kak
00bIYHOE EBKJIMZOBO TIPOCTPAHCTBO. EBKJIMIOBO IPOCTPAHCTBO SIBJISETCS
CaMbIM TIPOCTHIM IPHUMEPOM MHOro0Gpasusi. Bojiee CIOXKHBIM TIPUMEPOM
MOXET CJIYXHTh NOBEPXHOCTh JeMiu. Bo3MOXKHO clienats KapTy Kakoi-
b0 06JaCTH 3eMHOI TOBEPXHOCTH, HANPUMED KapTy Oy Iapgst, HO
HEBO3MOXHO COCTaBUTDb eNMHYI0 (6e3 pa3peIBOB) KapTy Bceil ee MOBepx-
HoctH. VccenoBanus MHOroo6pasuii ObLIM HayaThl BO BTOPOH MOJOBHMHE
XIX Beka, OHHM, eCTECTBEHHO, BOSHUKJIM TIPH U3y4yeHHH AU depeHnans-
HO¥t reoMeTpHUH U Teopuu rpynn JIn. TeM He MeHee iepPBbIe TOYUHKIE OTIPEie-
JeHust ObLIH ciesatbl ToAbKO B 30-x rogax XX Beka. OOBIYHO paccMaTpuBa-
I0TCS TAK Ha3bIBa€MBble TIaIKNe MHOTOOODA3HsI, TO ECTh T€, Ha KOTOPBIX €CTh
BbiJIeJIEHHBI Kacc ragkux GyHKIMIA, — B TAKUX MHOTOOOPA3HSIX MOKHO
TOBOPHUTDH O KacaTeJbHBIX BEKTOPAX U KacaTebHBIX TPOCTpaHCTBax. UToOb
M3MepPSITh JIJIMHBI KPUBBIX M YIJIBI, HYXKHA ellle JIOTIOJHUTENbHAs CTPYKTY-
pa — pUMaHOBa MeTpUKa. B KJIaccuueckoil MexaHHKe TIagKue MHOToOOpa-
3Msl CJIyXaT Kak (aszoBble mpocTpaHcTBa. B o6liell Teopun 0THOCHTEIBHO-
CTH YETHIPEXMEPHBIE TICEBIOPHMAHOBbH MHOTOOODA3UsT UCTIONb3YIOTCS KaK
MOJIe/Ib JJI IPOCTPAaHCTBA-BPEMEHH.

M-teopus — He3aBeplE€HHAsi TEOPUA 0ObeIMNHEHUS BCEX NATH BEP-
CHH TEOPHMH CTPYH, MOJHOCTHI0 KBAaHTOBOMEXaHMYECKAS] TEOPHUS BCEX
CHUJI U BCcell MaTepHu.

O6uas Teopus othocureapHocTH (OTO) — Teopust rpaBHUTAlMH, BbI-
pakalolasi TATOTEHHe Yepe3 TeOMETPHIO NTPOCTPAHCTBA-BpEMEHH, CO3/aH-
Hast AsnbbGeprom JiHmrreitnoM B 1915-1916 rogax. B pamkax sToit Teopuu,
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SIBJISIIOIIENCA JAIbHEUIIMM Pa3BUTHEM CIIELUANBHON TEOPUH OTHOCUTEH-
HOCTH, HOCTYJUPYETCA, YTO TPABUTAIUOHHbIE 3(PPEKTH 00YCIOBIEHE He
CHJIOBBIM B3aUMOJIEMCTBHEM T U MOJIEH, HAXOAAIMXCA B TPOCTPAHCTBe-
BpeMeHH, a JledopManueil caMoro mpoCTPaHCTBA-BpEMEHH, KOTOPAs CBsi-
3aHa, B YACTHOCTM, C TPUCYTCTBHMEM MacCH-sHepruH. Takum o6pasom,
B OTO rpaBuTanus He sIBJSETCA CUJIOBBIM B3aHMOIEHCTBHEM, 3 KDHBH3HA
MPOCTPAHCTBA-BPEMEHHM CBsA3aHA ¢ pacrpeneieaneM Marepun. OTO B Ha-
CTOSILEE BPEMS SIBJISETCA 0OIIETPU3HAHHON TeopHeil TATOTEHMsA, XOPOLIO
noATBepxkAeHHOM Habmogenuamu. [Tepssiit yenex OTO coctosn B 06bsac-
HEeHHH dHOMAJILHOH Mpenieccu nepureaust Mepkypust. 3areM 6s110 3aduk-
CHUPOBaHO OTKJIOHEHHS cBeTa BOaM3n CoJHIIa B MOMEHT TI0OJHOTO 3aTMEHHS,
C Tex nop HaboIEeHUs M SKCIIEPAMEHTHI MOATBEPAMIN MHOTHE IIPEACKa-
3anusa OTO, Bkmo4as rpaBUTALIUOHHOE 3aMelIeHHe BPEMEHH, TPAaBUTALIH-
OHHOE KPacHOE CMelleHHe, 3aJIEPXKKY CUTHAJIOB B IPABUTALIMOHHOM MOJIE
M MOKa JIMIIb KOCBEHHO — H3JydeHue BoIH Tarotenust. Kpome Toro, MHOTO-
yKCIeHHble HAOMI0MeH s MHTEPIIPETHPYIOTCS KaK MOATBEPKAECHHUS OHOTO
Y3 CaMBIX TAMHCTBEHHBIX U 3K30TUYeCKUX TpefcKasanuit OTO — rpasura-
IIMOHHBIX KOJLJIATICAPOB B BU/IE Y€PHBIX ABIP (3aCTHIBIIKX 3BE3M).

HoautuBuaM (OT JaT. positivus — MOJOXUTENbHBIA) — ¢usocodh-
CKOe ydeHHe W HAIpaBjieHHe B METONOJOTHM HAYKH, ONpeAesouee
eIMHCTBEHHBIM UCTOYHHUKOM MCTHMHHOTO, AeHCTBUTENBHOTO 3HAHUS M-
NHPHYECKHE UCCIEIOBAHUSA U OTPUIIAIOIICe MO3HABATEAbHYIO IIEHHOCTD
dunocodckoro uccaenosanusi. Kak comuanbio-¢puaocopckoe Hanpas-
JieHUWe XapaKTepU3YeTCs CTPEMJIeHUEeM HUCXOAMTh M3 JaHHOTO, (pakTH-
4eCKOro, YCTOWYMBOr0, HECOMHEHHOrO (MMO3UTHBHOTO), YTOObI CO31ATh
CONMANIBHYIO TEOPHIO, CBOBGOJHYI0 OT YMO3PUTENbHEIX MeTahU3NUECKUX
ob6bsicHEHHH, ZOKA3ATENbHYIO U O6I[e3HAUYMMYI0, OCHOBAHHYIO Ha METO-
IOJIOTHUH, CBOHCTBEHHOR eCTECTBEHHBIM HayKaM.

Horox Prauum — cucreMa anbepeHIHaNbHbIX yPaBHEHAN B YACTHBIX
MPOH3BO/IHBIX, HEMUHEHHBIH aHAJIOT YPaBHEHHs TEILIONPOBOAHOCTH. JTa
cHCTEMa OTTUCHIBAET Je(opMaIMI0 PUMAHOBOI METPUKH Ha MHOT0O6OpasHu.
IMoTox Puyyu BmepBbie uccaenoBail [amuiabTon B Hadane 1980-x rozxos.
Ucnonw3yst motok Pyuun, B 2002 rony Ilepensmany yaanoch 10Ka3aTh ru-
note3y TepcToHa, TPOBE/Isi TEM CAMbIM MOMHYIO KJIaCCH(PUKALUIO KOMIAKT-
HBIX TPEXMEPHBIX MHOTO0GPasuii, u 1oka3ats runote3y IlyaHkape.

TpuHUMI NPHYHHEOCTH — YTBEPXKIEHUE, YTO CAEACTBHS TOJKHBI IPO-
HCXOAHTD ITOCTIE CBOUX NIPUYHH, 2 He 4O HUX.

TIpUBUMI 5KBUBAJIEHTHOCTH — MPEACTaBJEeHHE O TOM, YTO B MAJIBIX 06~
JIACTSAX TPOCTPAHCTBA-BPEMEHH TATOTEHHE HEBO3MOKHO OTIHYHTD OT YCKO-
perns. DoOpMyIUpyeTCs Tak JKe, Kak YTBEPIKAECHHE O PaBeHCTBE HHEPTHOM
Y TPaBUTALMOHHOM Macc. [IpUHIMT SKBUBAIEHTHOCTH ABJSIETCS] OHUM U3
IABHBIX MOCTYIATOB 001ieil TeEOPHH OTHOCUTENLHOCTH. OH OrpaHUYMBAETCH
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paccMoTperneM 3(P¢eKTOB TpaBUTAIMH U PABHOYCKOPEHHOTO JBUKEHMS,
OTHAKO KaxKaoe MOATBEPK/IeHNE MPUHITUNA IKBUBAJEHTHOCTH SIBJISIETCS
OTHOBPEMEHHO U TIOATBEPKACHUEM 001l TEOPUU OTHOCHTENBHOCTH.

HpH‘lHHHO'CJIeZICTBeHHbIe CBA3H — OOBEKTHBHASA 3aKOHOMEDHOCTD
OKPYXaIIETo HaC MUPA, COCTOSIMIAA B TOM, YTO CHaYajla BOSHUKACT IIPU-
YiHA KaKOro-I160 SBICHUS UIH CO6])ITI/I${, a 3aT€EM HACTYNa€T CJACACTBHE.

ITpocTpaHCTBO-BpeMsl — HENMPEPHIBHOE YETHIPEXMEPHOE MHOT00Opa-
3He (KOHTHHYYM), B KOTODOM TPH M3MepeHusi IPOCTPaHCTBEHHbIE, a YeT-
Beproe — BpeMeHHOe. (DHU3nyecKast MOfIeb, OTIOMHSIOMIAST IPOCTPAHCTBO
BPEMEHHBIM U3MEPEHHEM M TAKUM 00pPa3oM CO3AAI0MAst HOBYIO TEOPETHKO-
(pM3UUECKYI0 KOHCTPYKIIMIO, KOTOPasi M Ha3bIBaeTCsl NMPOCTPAHCTBEHHO-
BpeMeHHBIM KOHTHHYYMOM. B cOoOTBETCTBHM C TeopHel OTHOCHTEIbHOCTH
BcesnenHas iMeeT TpU NPOCTPAHCTBEHHBIX U3MEPEHHUS M OHO BPEMEHHOE
namepenne. KoHnenmusi mpocTpaHcTBa-BpeMEHHM MOIYCKaeT M KJIACCH-
YEeCKYI0 MEXaHUKY ¢ He3aBUCHMBIM MPOCTPAHCTBOM W BPEMEHEM B Hepe-
JISITHBUCTCKOM TIpefiesie. B KOHTEKCTe TEOPHUHM OTHOCHTEIBbHOCTH BpEMs
HEOTJEAMMO OT TPeX MPOCTPAaHCTBEHHbIX U3MEDEHHUIl M 3aBUCHUT OT CKO-
poctu Habmonarens, KomnuectBo uamepenuii, He0OXOMMMBIX /7 ONHUCA-
Hys1 BeeslenHoit, oxoHYaTenbHO He onpereieHo. HampuMep, coBpeMeHHbIe
TEOpUH CTPYH U UX 060011eHust TPEGYIOT HAIMYNS CBBILIE AECATH H3MePe-
Huii. [Ipeanonaraercs, 4To JOMOJIHUTEIbHbIE HeHAabI0[aeMble U3MEPEHHS
CBEPHYTBHI 10 CBEPXMHUKPOCKONUYECKUX (TIJIAHKOBCKHMX ) PA3MEPOB, TaK YTO
SKCIIEPUMEHTAILHO OHU IOKa He MoryT OpiTh 06HapyxeHsl. Oxumaercs,
TeM HE MeHee, YTO HTH M3MEPEHUs] KaKuM-TO 00paszom mpossistiorT cebs
B MakpocKomuyeckom Maciurate. ITepBbiil BapuHaHT MO/IeIN €CTECTBEHHOTO
o6beIMHEHHS IPOCTPAHCTBA U BpeMenu 6oLt co3fan ['epmanom MuHkoB-
ckuM (npoctpaHcTBo MuHKoBCcKoro) B 1908 rony Ha ocHOBe cHenmaibHON
TEOPHUH OTHOCHTEIbHOCTH.

CummeTpus — nipeoGpasoBaHue PU3MUECKOU CUCTEMBI, KOTOPOE OCTaB-
JisieT TPOsIBJI€HUE CHUCTEMbl HEM3MEHHbIM (HAIPMMeEp, BpallleHHE COoBep-
ureHHOM chepbl OTHOCUTENBHO €€ IIeHTpa ocTaBisieT chepy HeM3MEeHHON );
npeo6pa3oBaHue (HUIUYECKON CHCTEMbI, KOTOPOE He BAMSIET Ha 3aKOHBI,
OIMUCHIBAIOIITHE CUCTEMY.

CHHTYJISPHOCTH — MECTO, T/Ie KpMBU3HA POCTPAHCTBA-BPeMeHH 00pa-
maercs B 6eCKOHEYHOCTD (HANIPUMED, B IIEHTPE YEPHOM ABIPHI UM B H3HA-
yajibHbIit MOMeHT Bosbiitoro BapbiBa).

Cucrema koopaunar (CK) — miockast CK U3 AByX CTOPOH MPSIMOYTOJIb-
HuKa (KBazpara) 1 o6bemHasa CK u3 Tpex pebep KyGa, noMedeHHbIX 6yKBaMK
Wik 1 pamu, win xe BekropHast CK u3 Touku oTcueTra ¢ MCXOISINM BEK-
TOPOM, 3aKaHYMBAIOIUMCS Ha ABIIKYIIEICS MATEPUATIbHON TOYKe.

Cucrema orcuera (CO) — HaGop MATEMaTHYECKUX U TEOMETPUIECKUX
BJIEMEHTOB, C HOMOIIBI0 KOTOPOro Joboe NBUXYINeecss B HPOCTPAHCTBE
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TEJI0 MOKHO MPUBSI3aTh K MecTHOCTH. B CO BX0AuT Teno (TOUKA) OTCUeTa,
YaChI-XPOHOMETP U CHCTEMA KOOD/MHAT.

Crennambhas Teopus otHocuteasHoctd (CTO, yacTHas TeopHs OTHO-
CHTEIHHOCTH) — TeOpHs, 000BIIAIOIIAA KIACCHIECKYIO MEXAHHKY TIPH OITH-
CaHUH BUXKEHUS TeJ CO CyOCBETOBBIMU CKOpPOCTSIME. I1pu Masbix ckopocTsix
pasimuus Mexay pedyaprataMmu CTO u HBIOTOHOBCKOI MEXaHUKOI CTaHO-
BsITca HeaHaunTenbHbIMH. CTO siBisteTCs] KOBapUaHTHOH (QOPMYJIUPOBKO#L
MEXaHUKH U 3JEKTPOJIMHAMUKH B IIJIOCKOM IIPOCTPAaHCTBe-BpEMEHH.

CrpyHHasi TEOPHS — TeOpPU3NIECKHE NTOCTPOEHYSI, OCHOBBIBAIOIIHECS
Ha OJIHOMEDHBIX KOAEOMIOIMXCS HUTSIX IHEPTUH, HO KOTOPbIE Heofsa3aTe b-
HO BKJTIOYAIOT cynepcuMMeTpuio. VIHOrAa 3Ta TeopHsl pacCMaTPUBAETCA KaK
COKpallleHHe TEOPUM CYTIEPCTPYH, B KOTOPOH ¢yHIaMeHTalIbHble UHTPeM-
€HTBI ABJISIIOTCS OMHOMEPHBIMU TIETIISMU (3AMKHYTHIE CTPYHBI) MM OGPBIB-
Kamy (OTKPBITBIE CTPYHbI) Kosebmomeiicss sHeprud. Teopust cymepcrpyH
o6benuHseT 0OMIYIO TLOPUI0 OTHOCHTENLHOCTH (TEODHIO TPABUTAIMH JDUH-
INTelHa ) ¥ KBAHTOBYIO MEXaHUKY Ha OCHOBE CyllepCUMMETPHH, B KOTOPOH 3a-
KOHBI He MI3MEHSIIOTCST, KOT/Ia YaCTHIIBI ¢ HEJI0YUCIEHHBIM CIIMHOM (4aCcTHI{bI
CHJT) B3aUMO3aMEHSIIOTCS HA YACTHUIIBI € TIOJTYIleIbiM (YaCTHIIBI MATEPHH ).

TeMHasi MaTepHsi — HEBUAUMAs CYOCTAHIMS, O HATUYMH KOTOPOH
MOXHO CYJIHTh TOJIBKO IO €€ TPaBUTALMOHHOMY Bo3/elicTBH0. CoracHo
CYINEeCTBYIOUAM TEOPHAM, Ha TEMHYIO MATEPHIO IPUXOAUTCA OKOJO 25 %
Macchl BeesieHHoi, 07IHaKO y4eHbIe He MOTYT TOYHO YCTAHOBUTH €€ IIPUPO-
ay. TemHasi MaTepHst CpOIHY OOBIYHOMY BEIIECTBY B TOM CMBICJIE, YTO OHA
cnocobHa cOGUPATBCS B CTYCTKH PAa3MepPOM C TaJaKTHKY MM CKOILIEHUe
TAJIAKTHK M YYACTBYET B IPABUTAIMOHHBIX B3aUMO/ENCTBUSIX TaK Xe, KaK
o6branoe BetnectBo. CKOpee BCETO, OHA COCTOMT U3 HOBBIX, He OTKPBITHIX
elle B 3eMHBIX YCAOBUsIX YacTull. [JoMMMO KOCMONOrMYECKMX JaHHBIX
B I0Jib3Y CYIECTBOBAHUSI“TEMHONH MAaT€PUU TOBOPAT U3MEPEHMS TPaBU-
TAI[HOHHOTO MOJISI B CKOIUIEHUSIX TaJaKTUK U B OTHEJBHBIX rajlaKTHKaX.
Cy1iecTByeT HeCKOJIBKO ITyTeif OUCKA YaCTHIl TEMHON MaTepuit. OInH H3
HUX CBA32H C IKCTIEPUMEHTAMM Ha OYIyIUX YCKOPUTEIAX BBICOKOM 3Hep-
MM — KoJlaaepax. Ecau 4acTHIIBI TeMHOM MaTepHU JEHCTBUTEIBHO TsI-
xejree mpotoHa B 100—1000 pas, To oM 6yAyT POKIAATHCS B CTOJIKHOBEHH-
sIX OOBIYHBIX YACTHII, PA3OTHAHHBIX Ha KOJLJIai/lepaX 40 BHICOKUX 3HepTuit
(3Heprui, TOCTUTHYTHX Ha CYLIECTBYIONHUX KOJJaHaepax, Ajsi 3TOTO He
xBataer). baukaliine TMepcneKTHBBl 3/1€Ch CBSI3aHBl C HAaXOASIIUMCSA
B HayuHO-uccienoBarenbckoM nentpe IIEPH 6aus Xenernr Bonpmum
anpounsiM Kosutaiinepom (BAK), Ha KOTOpOM MOy4atOT BCTPEYHbIE MIy4-
KM MPOTOHOB ¢ T'MTaHTCKO# aHeprued. CorsiacHO TUIOTE3aM, YaCTHILBI
TEMHO MaTePHH SBJISIOTCS TIPeLCTaBUTENISIMUA HOBOTO CEMEHCTBa DIeMeH-
TaPHBIX YaCTHUI[, U KOCMOJIOTHSI IIOICKA3bIBAET, YTO U3BECTHBIMU CETOHS
«KMPIIUYNKAMI» MUD 3JIEMEHTAPHBIX YaCTHII AAJIEKO He UCYepTbIBaeTCs!
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Temuas sHeprus — cyGCTAHIIUA HEU3BECTHON IIPHUPO/IBL, COCTABIIAIOMIAS
okojio 70 % u paBHOMepHO pacrpeneenuas 1o Bced Beesennoit. Temuas
9HEeprusl B OIPeeTeHHOM CMBIC/IE HCIIBITHIBAET AHTUTPABUTAIIMIO, CIIENY-
IOI[YIO M3 COBPEMEHHBIX aCTPOHOMHUYECKHUX METOJ0B U3MEPEHHA TEMIIA Pac-
mupeHust BeesleHHOM ¥ CBUAETENBCTBYIOILYIO O TOM, YTO OKOJIO CEMH MHUJI-
JIMAp/IOB JIeT Hasa/l BcesleHHasi cTana pacuMpsAThesl C yCKOPEHHEM TakK, YTo
TEMII PaCIIMPEHHUSI CO BpeEMeHeM pacTeT. B 3ToM cMbiCiie 1 MOKHO FOBOPHUTD
06 aHTHUrpaBUTALMK: OOBLIYHOE IPAaBUTAHOHHOE NPUTSKEHHE 3aMEISLIO
6b1 pasberaHue raiakTHk, a B Haieil BceneHHo# mponcxoauT Bee HA060POT.
ITO He MPOTUBOPEYUT OOIEH TEOPHUH OTHOCHUTENBHOCTH, OIHAKO [UISL 3TOTO
TEMHasl SHEPrusl 0JKHA 00JaJaTh CHEMAIbHBIM CBONCTBOM — OTpPHIIa-
TeJbHBIM IABJIEHHEM. JTO PE3KO OTJIHYAET €€ OT OOBIMHBIX (JOPM MaTepHH
¥ JesaeT ruaBHOU 3aragkoii ¢pyHaaMentanpHol dusnku XXI Beka. Oaun
M3 KaHUIaTOB HA POJib TeMHOI 3Hepruu — BakyyM. [loTHOCTh 3Hepruu
BaKyyMa He U3MeHsIeTCsI TPH pacinnpernu BeesenHok, a 3TO 1 03HavyaeT oT-
pHIIaTe/bHOE JaBJieHue BaKyyMma. JIpyroil KaHauaaT — HOBoe cBepxciaboe
noJie, MPOHMU3bIBAIOIIEE BCIO BeeleHHYI0; /ST HErO YyHOTPelJsitoT TEPMUH
«KBMHT3CCEHIMsI». J[pyToil myTh OGBSICHEHHUS] YCKOPEHHOI'O PaCIiIHpeHust
BcesteHHO# COCTOUT B TOM, YTOOBI NPE/ITIOIO0KHUTh, YTO CAMHU 3aKOHbI IPaBU-
TaIH BH/IOH3MEHSIOTCSI H2 KOCMOJIOTHYECKHX PACCTOSTHUSIX M B KOCMOJIO-
ruyeckux BpeMeHax. M3 aToro cienyeT cyiecTBOBaHUE AOMOJTHUTETbHBIX
pa3MepHOCTeH TIPOCTPAaHCTBa, IOMHUMO TeX TPEX U3MEPEHH, KOTOPble MBI
BOCIIPUHUMAEM B TIOBCE[HEBHOM OTIBITE.

Tonojyorusa (0T Tpey. TOWOG — MECTO U AOYOG — CIOBO, )ﬁaenne) -
pasfieJl MaTeMaTHKH, U3yvaioiiuii B caMoM o0illeM BH/e sIBJIEHWE Helpe-
PBIBHOCTH, B YACTHOCTH, CBOHCTBA MPOCTPAHCTBA, KOTOPBIE OCTAIOTCST He-
W3MEHHBIMH TIPU HeNpepPBIBHbIX AedopMallyisix, HanpuMep CBSI3HOCTD
¥ OPUEHTHPYEMOCTD. B OT/InYMe OT TeOMeTPHH B TOMOJIOTHH HE PaCCMaTpH-
BalOTCA METPHYECKHE CBOMCTBA 0OBEKTOB (HAIIPUMED, PACCTOSIHUE MEXKY
napoit Touek). C TOYKM 3peHMsl TOMOIOTHH KPyXKa U 6yOmMK (IIOIHOTO-
puii) HeoTTMuuMbI. BecbMa BasKHBIMH JIJIs1 TONOJIOTHUH SIBJSIOTCS] OHSATHUS
romMeoMopduaMa ¥ roMoToriu. Ipy6o ToBOpsi, 3TO THIIH AedopMaliuH, po-
ucxogsiive 6e3 paspbiBOB U CKJIEHBAHHI,

TpancasnMOHHaA HHBAPHAHTHOCTH (TPAHCJIAIMOHHASA CHMMETPHST) —
CBOMCTBO MPHHATHIX 3aKOHOB HPHUPOJIbI, KOT/IA OHU TIPUMEHUMBI B JIO60M
MecTe IIPOCTPaHCTBa.

Iprocepa — o06aacTb, OKPYXKaOiasi KEPPOBCKYIO YEPHYIO ABIPY
¥ PACIIOJIOKEHHAS MeX/Y MPEIeIOM CTATUYHOCTH M BHEHIHUM 'OPH30HTOM
COGBITHH, riie HAXOAUTHCS B COCTOSTHUH [IOKOs1 HEBO3MOXHO.

d¢up MHpPOBOI, cBETOHOCHBIH — HCTOpHYecKUi aHamor ¢usnye-
ckoro Bakyyma. [lepBbie Mozemn HeKON BCEMPOHHMKAIOLIEH YHUBEPCAIb-
HOIi CPe/IBl YIIOMHHATKCD €Ille B PACCYXKIeHHMSIX aHTHYHBIX MeTadU3HKOB.
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CnoBapb TepMuHOB

B nanbreitmem uzes apupa nosydmia pa3BUTHE B TPYAAX SHIUKJIONEAN-
CTOB 3110XH BO3pOXKIeHWs, CYUTABIIKX, YTO MEK3BE3AHOE IPOCTPAHCTBO
3all0JHEHO KaKOH-TO HEBUAMMOMN M HEOCSI3a€MOH TOHKOU cyGcTaHuUei.
Korzna 6sura nonydyena cuctemMa ypasHeHuit MakcBelUla, TIPeACKa3biBa-
0Illasi, YTO CBeT PacIIpOCTpaHsieTcs B IIPOCTPAHCTBE C KOHEYHOH CKOPO-
CTBIO, []a’Ke CaM aBTOD 3TOM TEOPUH I10JIaral, YTO 3JeKTPOMarHUTHbLIE BOJI-
HbI PaCIIPOCTPAHSIIOTCS B CPeJie NIOJ06HO TOMY, KaK aKyCTHYeCKUE BOJHBI
PAcnpOCTPanAIoTCs B BO3/lyXe, a MOPckHe — B Bofe. B nepBoit nonosune
XIX Beka yuenbie fiaxe TIIATEIBHO NTPOPabOTAIH TEOPETUYECKYIO MOIETb
adUpa ¥ MEXaHUKY DaclPOCTPaHEeHHWs] CBeTa, BKJIOYas BCEBO3MOXKHBIE
DHIYark M oCH, SKo6bI CHOCOBCTBYIONIHME PACHPOCTPAHEHHIO KoJebaTeib-
HBIX CBETOBRIX BOJIH B adupe.
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