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BBenenne

XOTUM Bac M Hac IMO3/paBUTh, rocnofa YuTatead. Bo BpeMs HamucaHusl 9TOMl KHUIH IpO-
M30ILI0 3HaMeHartesbHoe coObithe. 10 anpens 2019 roma B ceTu BriepBble MOsIBUIIACH (hOTOTpa-
(bust LeHTpaIbHOrO Tesa Harel rajakTuku «Mieunslii [TyTb», KOTOpoe yaepKUBaeT Kak Ha KOpoT-
KOM IOBOJKE BCI0 HAllly TaJlaKTUKy OT pasiéra. ATy ¢ororpaduio MHorue sujaenu soouuio. Ha
dotorpacuu yepe3 oueHb TUIOTHBINA YEPHBIN (DUIILTP M300paKEH cBeTAIuics Top (OyOnuK), dto
NOJATBEPIKAAET MH(OPMALIMIO OTHOTO U3 aBTOPOB 3ToW KHUrM VBaHa BacuibeBrua IToHOMapeHko,
KOTOPYIO OH MOJYYMJI C IOMOIIBIO BBICOKOPA3BUTOM LIMBMIIM3AIMU CO 3BE3HOTO cKorieHus «Cro-
Kapbl» («Ilnesns»), Bropas 3Be3fa, TpeTbs IuaHeTa. «Ho mo3Bosbre, — CKaxeT MHOM MPOrpecCuB-
HBIIl 1 HAUMTAHHBIN YMTaTelb,— Ha (hoTOrpachum M300pakE€H COBCEM HE TOP, a YEPHAs IbIpa, KOTOpast
CBETUTCS Yepe3 TOPU3OHT COOBITUI».

ITOT Ka3yc TOBOPUT O TOM, 4TO OJHY U Ty ke (poTorpapuio MOKHO BOCIIPUHUMATD [T0-Pa3HOMY.
Tot, KTO XOTs1 OBl B OOIIMX YepTax 3HAET «OOIIETIPUHATYIO» TEOPHI0 MUPO3JaHMs U BEPUT B HeE,
OyaeT BOCIPHUHUMATh € KaK CBETALIYIOCS YEPHYIO JbIPY, KOTOpasi CBETHT Yepe3 FOPU30HT COOBITHIA.
ToT *ke, KTO HUYEero He 3HAaeT O «OOIIENPUHSATON» TEOPHUH MHUPO3JIaHUs U O TOPU3OHTE COOBITHIA,
BOCIIpUMET 3Ty (poTorpauio TemM, 4eM OHa sIBJISIeTCS Ha CaMOM Jejie, a MIMEHHO, M300pakeHueM
CBETAILIErocs Topa.

. :

Ha ¢omoepagpusix uzobpadsicenvl mop u OUCK ¢ ObIPKOU 8 UeHmpe, 4em-mo OHU NOXOJCe,
KOHEUHO, HO He HACONbKO, YUMOoObl UX HeAb3si ObLA0 omauuums opyz om opyea. Pomoepagbuu asmo-
P08, UCMOYHUK — APXUE ABMOPO8.

JlaHHbII NTPUMEpP TOBOPUT O TOM, UYTO TEOPUM HCKAXKAIOT MUPOBOCIPUATUE YEJIOBEKA, U OH
HAaYMHAET «BUAETb» TO, YETO Ha CaMOM Jiejie HeT U B nomuHe. Kak ropopuit Koszema IIpyTkoB: «Ecimn
YBUJIMIIb Ha KJIETKE CO JIbBOM HAAMUCh « TUrp» — HE Bephb I71a3aM CBOMM». B KauyecTBe 3Toil «HaA-
NUCU» Ha Thicssyax (poTtorpausx, pacrIOAUBLIMXCS M0 BCEH CETH, YEPHBIM MO OEI0MYy HalKCaHo,
41O Ha (poTorpacuu JaHO U300pakeHre YEPHOM IbIpbI. Tak, J10XKb, MOBTOPEHHASE MHOTOKPATHO CTa-
HOBUTCSI Kak Obl MPaBIOi, HO HAM HAJ0 MPOSBIATH 3[0POBBI CKENTUIIM3M AWUJIETAHTOB. MBI He
YTBEPKAAEM, YTO OPTOIOKCHI BPYT 37I0HAMEPEHHO, KOHEUHO ke, HeT. OHU UCKpeHHe 3201y KAaI0TCs,
HO OT 3TOTO JIOKb HE MepecTaéT ObITh JIOXKbI0. Kak Mbl yike pa3oupaid BO BTOPOM BBITYCKE CEPUM
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«®Pu3rKa BBICOKOPA3BUTON IUBWIM3AIMU» B KHUTE «MeETOon0I0rusi HayYHbIX UccenoBaHui» [1],
TMIEPBBIiA 3TaM Pa3padOTKU TEOPHH — BBIIyMbIBaHUE €€ 13 TooBH (1n 1o Peitnmany: «CHavana Ha1o
norajatbes»). OaHaKo, Kak Mbl BUJIENM HAa IPUMEpE TpaBUTALIMK [2], oraiaTbesi, WM BbIIyMaTh U3
TOJIOBBI JIOBOJIBHO CJIOKHO, OCOOEHHO TIO OOIIMM TEOpHsIM, KOTrJa SKCIIEPUMEHT CTOUT He BIepeau
TEOPHUH, & HAXOJUTCS M03aqH e€ KaK CPeICTBO MpoBepku Teopuu. [TosTomy paspadoTka oOIMX Teo-
pui, K KOTOPbIM OTHOCSITCSI TEOPHM MUPO3/IaHMSI 3TO TIOBOA IJ1s1 Oe3yAepKHBIX (paHTa3Uil OPTOIOK-
COB, TaK Kak M0 MX MHEHUSIM, HUKTO HE B COCTOSIHUY MIPOBEPUTD U MOATBEPAUTD, WU OITPOBEPIHYTh
o1TU parTaznu. OJJHAKO OPTOIOKCH 3a0bLIM O BHICOKOPA3BUTHIX IIMBUIM3AIMAX, KOTOPBIE MOTYT pa3-
00JIauUTh JTOOYIO JIOXKD: KaK 3JIOHAMEPEHHYIO, TAK ¥ HEBUHHYIO JIOXKb 3201y K TAIOIIAXCS.

Tenepb 1o MoBoAy HaUIero AWIeTaHTU3Ma. Mbl sIBJIsleMCs AUJIETAaHTAMH TOJIBKO 10 TEOPHSIM.
OpnHako, Mo 3TUM MPECIOBYTHIM «OOIIETIPU3HAHHBIM» TEOPHSAM MUPO3JaHUS, I, KaK TOBOPSIT, MO
KOCMOJIOTMYECKUM TEOPUSIM, TPO(PECCHOHATIOB-TO U HET, TaK KaK 3TO HACTOJIbKO OTPOMHBII, MHOT'O-
TUIAHOBBIN, MATEMATH3MPOBAHHBIN U CJIOKHBIA 00BEM pasHOOOpasHewIell NH(GOPMAIH, KOTOPHIH
HE IOl CUJTy Jake JII0OOMY TeHUaJIbHOMY OpPTOIOKCY. [10aToMy MBI ITprBeEM, KOHEUHO, ke «00IIe-
MIPU3HAHHYI0» TEOPUI0 MUPO3AAHUS U, JaKe, IOBEPXHOCTHO U KpaTKo npoaHanu3upyeM e€. Ho, Mbl
MOMeIIaeM 3Ty TEOpHUI0 He JJIsl aHaIM3a, a B OOJNbIIEN CTereHH, Uil CPaBHEHUs ¢ (PEHOMEHOJIO-
rvefl MUpO3/1aHus, I7ie Mbl [IOKa eIMHCTBEHHbIE ITpodeccronabl. Korna Teopust u (peHoMeHonorus
OyIyT Tiepen Ij1a3aMu yMTartelis, OH caM CMOXET M CONOCTaBUTh U BhIOpath. K CJIOBY cka3arhb, HeT
HUKAKOTO €JUHCTBA U B CAMOM CTaHE OPTOJOKCOB, €CJIM OHU JEMCTBUTENIbHO YUEHbIE, 4 HE YMHOB-
HUKHU OT HayKW. B mkady Kaxaoro opra cpsAtaH «ckejer» anbTa. OpThl, pa3yMeeTcss, HIKOMY TOT
«CKeJIeT B HIKa(y» He MOKa3blBAIOT U3-3a CBOMX KOPIOPATUBHBIX MHTepecoB. Ho mHorga m y Hux
OBIBAIOT CPbIBBL. BOT Kak BBICKa3aJICsl OHAX/BI Niepen KypHauctamu Posbd-dutep Xoiiep ( ObiB-
umid I'enepanbubiil qupextop LIEPHa): «CrangaprHas mopens — 3T0 (3KCKbI03 MU) TOBHO, (paHTa-
CTUKA M HIYETO He OOBSCHSIET».

Hano HeckonbKo CIIOB cKa3aTh O TEPMUHE «OOIIEeNPU3HAHHAS TEOpUsl». DTOT TEPMUH TpHMe-
HseTCsl O(PUIMATBHON HAyKOW, YTOOBI MOJUYEPKHYTh BCEMUPHOE €IMHCTBO OPTOJOKCAIBHON HAYKH,
HO 3TO MPECIIOBYTOE «€IMHCTBO» €CTh TOJIKO B BOCMAJIEHHBIX MO3rax akajgemMukoB. Ha camom nere,
3TOro €IMHCTBA HET U B IIOMUHE, TaK KaK aJIbTEPHATUBHBIE YUEHbIE B KaXAOH CTpaHe MpeasaraioT
JeCATKH, a, TIOKAIYH, U COTHH, TEOPU MUPO3JaHUs Ha OO0 BKyC. [To MeTOmoIoruu Hay4JHbIX
MCCIIeIOBAaHUI TEOPUH OPTOIOKCATBHBIX U aJIbTEPHATUBHBIX YUEHBIX HIUEM He oTnvatoTcs. O6e 3Tu
Pa3sHOBU/IHOCTH YUEHBIX MEPBBIM Tall CBOMX TEOPU BBIAYMBIBAIOT U3 CBOMX I'OJIOB, UJIM JI0Ta/bIBa-
1otcst o PeitHMany. B 3ToM cMbicie Teoprur OpPTOIOKCAIBHBIX U aJTbTEPHATUBHBIX YUEHBIX a0COMIOTHO
PaBHOITPABHBI U 10 METOIOJIOTMYECKOMY 3aKOHY TuxoMmupoa-IIoHoMapeHKo [ 1] — HecoCTOATENbHBI,
MI09TOMY PacCMaTpUBaTh aJIbTEPHATUBHbBIE TEOPUU HE UMEET CMbICTIA, KaK HE UIMEET CMBIC/IA MEHSTh
OZIHY HECOCTOSITEJIbHYIO TEOPUIO Ha JIPYTYIO — TaK k€ HECOCTOSTEIBHYIO.
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1. O6menpuHATas TEOPHUSI MUPO3JaHUS 3eMJISTH

[Ipexne, yem xapakTepru30BaTh U U3JIaraTh 3€MHYIO TEOPUIO MUPO3/aHHUS, 3AMETUM, UTO, €CJIU
B CTPOEHUU BEIIECTBA HAIIIM 3HAHUSI YIUBUTEILHOM 00pPa30M BO MHOTOM MOXOKH U IMTOYTH COBMAAAIOT
CO 3HAHUEM BBICOKOPA3BUTOH IIMBIIIU3AIINY, TO B BOIIPOCAX MUPO3JAHUSI BCE COBEPIIEHHO HA00OOPOT.

JleCTBUTENBHO, Mbl MIPABUJIBHO ONPENESIWINA, YTO BELIECTBO COCTOMT M3 aTOMOB, 4 aTOMbI
B CBOIO Ouepelb UMEIOT B CBOEM COCTaBe 00OCOOJIEHHBbIE JIEMEHTAPHbIE YACTUIIBI: IPOTOHBI, HEll-
TPOHBI ¥ NIEKTPOHBL. [ IPOTOHBI M1 HEUTPOHBI COCPEIOTOUEHBI B LIEHTPE aTOMa, & JIEKTPOHBI HAXOAATCS
JaJIEKO OT TPOTOHOB M HEUTPOHOB, HAa BHEIIIHEN I'PaHULIE aToMa. B cTpoeHnu BelecTsa y Hac TOJIbKO
OJIHA HE3HAUYMTEJIbHAS OIIMOKA, KOTOPAsl 3aKJII0YAeTCsl B TOM, YTO KBAHTOBbIE MEXaHUKHUCTHI 3aUeM-
TO OOBEAMHWIIN TPOTOHBI M HEUTPOHBI B, TAK HA3IBAEMOM, HYKJIOHHOM siipe. BhijIo Be OMmmOKH, HO
ceiiuac oniHa. Bropas ommoOka 3akioyanach B TOM, YTO JI0 CUX TIOP He ObLIIO OTKPBITO UCTUHHOE SIIPO
aToMa, KOTOpoe eCTb OTAe/IbHAs NleMeHTapHast yacTulia. OIHaKo 9Ta OMMOKa HAMU yKe UCTIPaBJIeHa.
B 2018 rony Hamu crenaHo (pU3HYECKOE OTKPBITUE, YTO SIPO aTOMa SIBJISETCS OTAEIbHOMN JIEMEH-
TapHOUM YacTUIIeH, KOTOpOe OMyOIMKOBAHO B MEXIYHAPOAHOM pedeprpyeMOM HayuyHOM KypHase
«Hayxka 4epe3 npusmy BpemeHu» [4].

K coxanenuio, B Bompocax MUpO3/aHus BCE He Tak. B 3TuX Borpocax y Hac oHa CIUIOLI-
Has omuOKa. Mbl CXOIUMCS JIMIIb B OTHOM, YTO TAJIAKTUKK BCEJIEHHBIX pazOeraiorcs. Ho moyemy
uMeHHO? OO0 3TOM y HaC COBEPILIEHHO pa3Hble MHEHMUSI.

XapakTepHO, YTO CaMble HAayaJlbHbIE 3TAllbl PA3BUTHSA BCEJICHHOW HAIllM 3€MHbIE yUEHBIE
«3HAIOT» TOPa3/Io JIydllle, YeM 3Tarbl e€ pa3BuTHs 0ojiee MO3JHero BpeMeHu. Tak, yYE€Hble «3HA0T»,
YTO MPOMCXOOWJIO 32 MWUIMAPAHbIE, MWIJIMOHHBIE U THICSYHBIE JOJM CEKyHbl nocie bosbiioro
B3pBIBA, HO YeM O/rke K HAllUM BpeMeHaM, TeM OoJiblile 3aTpyAHEHH U HeomnpelelEHHOCTEM.
Teneppr paccMOTpUM, KaKMe 3Talbl pa3BUTHS BCEJIEHHOM HaM npejjiaraet Bukunenus.

«[Ipeomemom OaHHoI cmamvly 51815€MCsL COBPEMEHHOe NpedcmasneHue 00 OCHOBHbIX IMAnax
pazeumusi Bceaentoii ¢ momenma eé 0opazosanust u 0o Hauux oneil. Ono 6a3upyemcsi Ha cAeOYIOUUX
meopusix:

1. meopuu pacuupenus Ppuomana;

2. meopuu boavwozo é3pwiea (meopuu 2opsiueli Beeaennoii);

3. meopuu ungasyuu;

4. uepapxuueckoii meopuu HopmMupoBaHUs KPYnHOMACUMAOHON CIMPYKMypol;

5. meopuu 36¢30H020 HACENEHUSI.

Ixcmpanonsyus pacuupenust Beeaennoii Hazao 6o apemenu npugooum K mouke KOCMUUeCKorl
CUHYASIPHOCMU, 8ONU3U KOMOPOLL HbIHe U38eCmHble 3aKOHbL (PU3UKU nepecmarom pabomamo. Bpems
J4ce pacUperust U3 3Mol KOCMUMECKOU CUHZYASAPHOCIU 00 COBPEMEHHO020 COCMOSHUS HA3bI8AIOM 803-
pacmom Bceaentoll; no paznuuHvim OaHHBIM, OHO COCmasnsiem npuonusumenvio 14 mapo. nemn».

Vke nepBas npuBeIEHHAS IUMTATa BEAET K HEONPEIEIEHHOCTH. 13 3TOro OTphIBKa ClIe1yeT, YTO
BCEJICHHas y Hac oOpa3oBajiach ofHa. To ke cileayeT u u3 oomiero KoHTekcra cratbu. OJIHAKO 3TO
MIPOTUBOPEUYNT HAOJIO/IATEIbHBIM JAHHBIM. B cTaThe MPaBUIIbHO YKa3bIBACTCS, UTO FAJIAKTUKY pa30e-
raiorcsi. Ho Torna BcesieHHasi He MOkeT ObITh OHOM, Tak Kak MIHTepHeT nosoH otorpacduii cnvba-
IoIMXcA ranakTuk. Ho pa3 HEKOTOpbIe ralakTUKU CIIMBAIOTCSA (COEIUHSIIOTCS ), TO BCEJIEHHBIX JOJIKHO
ObITH MHOTO, 10 KpailHel Mepe, HECKOIbKO. Beib CIMTHCS MOTYT TOJBKO FJIAKTUKHU Pa3HBIX BCEJICH-
HBIX, pa3 raJIakKTUKY OJIHOM U TOM ke BCEJIEHHOW pa30eraioTcsi. DTo CAUSHUE TaIaKTHK, a TaK e MpH-
OMmKeHUe K Halllel rajlakThKe «MUIIeUHbIH My Th» rajJakTUKK « TyMaHHOCTh AHAPOME/IbI» BbI3bIBAET
y oObIBaTesIsl HeIoBepre K yUEHbIM. He MOTryT e TaJlaKTUKH pasiieTasich CONMMKAThCs U, TeM Ooliee,
cmuBarbesl. Ho 3To mpocTo 00BsACHSIETCS — FaJlakTUKY OHOM U TOM e BCEJICHHOW pa30erarrcs, HO
FaJJaKTUKK Pa3HBIX BCENIEHHBIX MOTYT U CONMKATHCS M CIIUBATHCS. DTO OUEHb BAXKHBIN BBIBOJ, TaK
KaK CJIMBIIMECS TaJIaKTUKKU (haKTUUECKU OObEAUHSIOT BCEIEHHbIe, M UX CTAHOBUTCS] MEHBIIIE YKMC-
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noM. Ho B BukunenueBckol cTatbe 0 KOJTMYEeCTBE BCEJICHHBIX HUYero He roBoputcs. OHako MHO-
JKECTBEHHOCTh BCEJIEHHBIX UMEIOT OUY€Hb BaKHBIE CIICACTBHUS: 3HAUUT, TaK Ha3bIBaeMbIX, «BoJbIInX
B3PBIBOB» OBLJIO MHOTO M CAMOE TJTaBHOE, OHM He 00s3aTeJTbHO MTPOUCXOIWIN B OJHO BpeMs. 3HAUUT,
CJIMBAIOIIMECS FAIAKTUKYU UMEIOT Pa3HbIi BO3PACT, U, CJIE0BATEIbHO, PA3HBIN CPOK IBOIOIUY 3BE3I.
B oaHOI1 cuBIIIEiiCS raJlakKTUKE OKa3bIBAIOTCS 3BE3/IbI pa3HOro Bo3pacta. Kpome Toro, 1o gaHHbIM
BBICOKOPA3BUTOW ITMBUJIM3AINM, Halllel BcesleHHOM He 14, a 17 Mwiapaos JieT.

Kpowme toro, B iepeuHe Teopuii, Ha KOTOPBIX Oa3UpyeTcsi 3eMHas TEOpUsI MUPO3IAHUS, TIPOITY-
IIeHa elI€ O/IHA TEOPHSI O TOM, YTO HAIIIY MPUBBIYHBIE JIEMEHTAPHBIE YaCTHUIIBI — TPOTOHBI, HEUTPOHBI
1 JIEKTPOHBI — 3TO U eCTh OapuOHHAs MaTepw s, Ha3biBacMasi BelecTBoM. Ho 3To HeBepHO BellecTBO
COCTOMUT M3 JIBYX MaTe€pHil: MOJIOKUTEILHOM (CBETJION) U OTPUIIATEIbHOM (TEMHOM).

[Tpopomxum nutupoBats Bukunenuio. «Momenm o0pazosanusi peaukmogozo (poHa S6A5emcst
NOZPAHUMHBIM 0N 380MI0UUU eulecmaa. Ecau 0o He2o OHa NOAHOCMbI0 ONPedensinacy pacuiupeHuem,
Mo nocae pons nepeoli CKPUnKU depem Ha cebs 2pasumayuoHHoe 83aumooeiicmaue CKonaeHuil eeuje-
cmea, Kak opye ¢ Opyzom, mak u ¢ camum coooi. Umenno ona omeeuaem 3a o0pazosarue 36¢30,
36E30HbIX CKONACHULL 2ANAKMUK, 4 MAKHCE CAUSHUE NOCACOHUX.

Omoenenue peaukmosozo hPOHa CMANO B03MONCHLIM 0Onazodaps ocmeléanuro Bceaennoii,
8bI36AHHLIM pacuiuperuem. Takum dce npoueccom, npeoonpedesusuiuli KoHely, Snoxu OOMUHUPOBAHUS
2pasumayul U NOPOHCOGHHLII eli — UBMEHEHUe XUMUUECK020 COCMABA U3-30 BCNbIUEK CBEPXHOBbIX
38€30».

CraJio ObITh, 10 MOMEHTa 00pa30BaHUsI PETUKTOBOrO (DOHA IpaBUTAIS HE NEWCTBOBAIA, VT
OblJIa CYIIECTBEHHO MEHBIIIe CHJI 00eCTIeYnBaIOIINX pacimpenre. Ho Takuve CUibl JOMKHBI OBITb,
WHaue MPUIETCS MPU3HATh, YTO pacliipeHre Hayaaoch 0e3 MpuuuHbL. Tak U ciieyeT U3 9TOM TEOpHH,
TaK KaK O CHJIaX 00eCIeUnBAOIINX PACIIMPEHNE HUIETO He TOBOPUTCS, UTO SIBJISIETCS 3aTpyIHEHHEM
3TOM Teopuu. B mocnencTeue, Mbl yBUIMM, UTO B CTPOUTEILCTBE BCEJIEHHOW UIPAET POJib HE TPaBU-
Talusl, KoTopasi, IKoObl, COeIMHsIET MUKPOOOBEKTH B O'POMHBIE 3BE3MIBI U TIeJIble 3BE3IHBIE 00pa-
30BaHMS, a KaK pa3 HAa0OOPOT — MOSIBJISIOTCS CHJIbI, KOTOPBIE TPOOST U pa3pylIaloT OueHb OOJIbIIINe
KOCMHUYECKHe OOBEKTHI — HA MEHBIIIME, OT OTPOMHBIX 3BE3[T JIO MBUIHA, MOJIEKYJI ¥ aTOMOB.

[Tpopomxum nutupoBats Bukuneauio: «lliankxosckas snoxa

I1lhankoéckas snoxa — camas pamHss dM0xa 6 UCmopuu Haoaooaemoli Hamu Bcenennoi, o
KOMOpOli cyuiecmsyrom Kakue-aubo meopemuueckue npeononoxcerus. B smy snoxy eeuwjecmeo Bce-

JNeHHOTl umeno sHepeuro ~1 0"° I'sB, naomnocmo ~10°7 ke/m*u naxoounoce npu memnepamype ~ 1 072
K. Pannsisi Beenennas npedcmaegnsing coooui 8bicOKOOOHOPOOHYIO U UBOMPONHYIO CPedy € HeOObIMALIHO
8bICOKOLL NAOMHOCMbIO SHEP2UU, memnepamypoii u oaenenuem. B pesyarvmame pacuiupenus u oxaa-
JHcoenust 60 Bcenennoli npousowinu ¢pazosvie nepexoovl, AHAN02UUHbBIE KOHOCHCAUUU HCUOKOCU U3
2as3a, HO NPUMEHUMENbHO K INeMeHmapHbim yacmuuam. OHa 3axorHuunacs no ucmeveruu Ilnankoe-

cxoz0 epemerit (10 cexynd nocae Boavuozo Bapwisa). Ilocae TINanKosckoli Inoxu 2pasumanyuon-
Hoe g3aumooeiicmsue omoeaunN0Cs Onm OCMANbHLIX PYHOAMEHMANLHBIX 83AUMOOELICBULL.

Coepementas Kocmonozusi noaazaem, 4mo no okonuaruu Ianko8ckoli anoxu Haualacs 6mo-
pas ¢paza pazeumusi Beenernnoti — noxa Beaukozo 06ve0uHenUsl, a 3amem HapyueHue Cummempuu
ObICMPO NPUBENO K INOXe KOCMUUECKOU UHPAUUY, 8 meueHUue Komopoli Bceaennas 3a kopomiuii
nepuood O4eHb CUNLHO YEEAUHUNACH 8 PAMEPAX.

Ilockonvky 6 Hacmosiwee 8pemsi He CYuleCmeyem OOUEnPUHSIMOLN Meopul, No360AsOULel
KOMOUHUPOBAMb KBAHMOBYIO MEXAHUKY U PeASIMUBUCTICKYIO 2PABUMAUUIO, COBPEMEHHASL HAYKA He
MOdHCem ONUCAms COObIMUSL, NPOUCXOOSIUUE 3d BPEMSl, MEHbULee, YeM NAAHKOBCKOe 8PeMSsl, U HA PAC-
CMOSIHUSIX MEHbUE NAAHKOBCKOU Onumbl (npumepro 1,616x 1 0%
OUm ceem 3a NAAHKOBCKOE 8PEMSL).

be3 nonumanus K6anmogoli zpasumauus — meopuu, 00veOUHSIIOWEl KBAHMOBYI MEXAHUKY
U peasmusUcmcKkyio zpagumauuio, — usuka Ilnankosckoii snoxu ocmaémest Hesichoil. Tlpunyunot,

M — paccmosiHue, Komopoe npoxo-
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Jexcasudile 8 0CHo8e eOUHCMEa PYHOAMEHMANLHBIX 83AUMOOEHICMBU, d MAKHCe NPUMUHbL U MeveHUe
npouecca ux pazoenenusi 00 Cux nop MAanNOU3Y4eHbl.

Tpu u3 uemvipéx cun ObIAU YCNEULHO ONUCAHBL 8 PAMKAX eOUHOL MEOPUU, HO NPOOAEMA ONUCAHUS
epasumayui 0o cux nop He pewsena. Ecau ne yuumvieame keanmoaule epasumauuortule sghgexmet,
mo noayuaemcs, umo Bcenennas nauanace ¢ cuHeyaspHocmu ¢ OeCKOHeUHOU NAOMHOCbIO; YUém
amux 3ghghexmos no3eonsiem npuLimu Kk Opyeum 8b1800a4.M.

Cpedu Haubonee npopadoOmanHuLX U NEPCNEKMUBHBIX KAHOUOAMO8 HA 00BEOUHSIIOUYIO MEOPUIO
— meopusi CmpyH U nNemnegoll kearnmoeoli epasumavuu. Kpome moeo, eeoémcs akmuenas paboma no
HEKOMMYMAMUBHOU 2eoMempuu U Opyaum o0AaACMAM, NO3BONSTIOUUM ONUCANb NPOUECCHL 3APOHCOe-
Hus Bcenennoii.

IKcnepumenmanvHble UCCAe008aHUS

IKcnepumenmanvrble OaHHbIE, NO3BOASAIOULUE 0OOCHO8AMb NpeononodiceHus o Ilankosckoii
Inoxe, 00 HEOABHe20 BPEMEHIU NPAKMUYECKU OMCYMCMBOBANU, HO NOCAEOHUEe Pe3YAbINAmbl, NOAYUEH-

Hovle 30H0om WMAP, nozeonuau yuérvim nposepunsv 2unome3sol o nepsoii 10 12 doau CeKYHObL cyuye-
cmeosanust Beenenoli (xoms peauxmogoe usnyuerue, komopoe pezucmpuposar WMAP, eo3uukn0,
Ko20a Bcenennoli Obin0 yoice Heckonvko comen moicsu aem). Hecmomps na mo, umo smom @pemen-
HOIi UHMEPBAN NO NPENCHEMY HA MHO20 NOPsiokos bonvute, uem Ilnankoeckoe épems, 8 Hacmosiuee
8peMsl NPOOOANCAIOMCSL IKCNEpUMeHmbl (8Karouas npoekm «lLiank»), umeroujue mHozoooewarouiue
pe3ynbmaml, KOMopble NO360ASIM OMOOBUHYMb 2PAHULY <UYUEHHO20» BPEMEHU OAUNCE K MOMEHNY
603HUKHO8eHUs1 Bcenennoii u 6o3moorcro oadym ceedenus o Ilrankosckoli snoxe.

Kpome mozo, nexomopoe nonumarue npoueccoé 6 parreii 8cenenHoli 0arom OaHHble C YCKOPU-
meneii yacmuy. Hanpumep, sxcnepumenmol 8 peasimuucmckom konnatioepe msisicenwvix uoros (RHIC)
NO360NUNU ONPEOeNUNb, UMO KBAPK-2NH00HHASL NAA3MA (OOHO U3 PAHHUX COCMOSHULL Mamepuu) 6e0ém
cebs1 ckopee KaK HCUOKocmo, uem kak 2as. Ha Boavuwiom adponHom konnatioepe 603mMOXiCHO uccae-
008amv ewyé bonee panHue CoOCMOSTHUS Mamepu, 0OHAKO 8 HACMOsluee 8peMs Hem HU CYULeCmayio-
WUX, HU NAAHUPYEMbIX YCKOpUmeneil, Komopbule no380A5m noayuums suepeuu nopsoxa Ilnanxosckoii

aHepeuu (oxono 1,22x 1 o’r 9B)».

VuéHble COBEpIIIEHHO HAITPACHO CTapaioTcs cuTh OOIIYI0 TEOPUI0 OTHOCUTETBHOCTH U KBaH-
TOBYIO TEOpUIO IpaBuTaliiu. Het, cMTh TO TeOpeTHUecKn MOXKHO BCE, Uto yrogHo. Ho B peiicTBu-
TEJILHOCTH TPaBUTALIMSI HE YMCTO KBAaHTOBOE siBJieHne. KTo unTas mepBbiii BHITYCK HACTOSIIEH CepuH,
«['paBuTaiiusi, HoBasl rapagurmMa» [2], TOT yxe 3HaeT, YTO TpaBUTAILIUS — TO KOTrJa Kax/blid MPo-
TOH, KaX/Iblid HEUTPOH M KaXKJ0€ AIpO aTroma (OTaebHAs JIEMEHTapHAas YaCTHIIa) B3aUMOJICHCTBYET
Ha TIPUTSKEHHE ¢ OOJBIIIMMU MaccaMu sifiep 3BE3, IUIAHET M CITyTHUKOB, MPEJ/ICTABIEHHBIE CUITBHO
YIJIOTHEHHBIM MaCCUBHBIM M OOJTIBITMM KYCKOM OTpHIIaTeIbHOM (TEMHOI) MaTtepuu. Takum oOpa3om,
(pbeHOMEHOIOTMYECKU TpaBUTAIUS SIBJISIETCS CMECHIO KJIACCUKU M KBAaHTOBOM MeXaHWKHU. [losTomy,
YTOOBI CO3/IaTh YMCTO KBAHTOBYIO MOJIEJIh €€, OPTOAOKCAM HAJI0 OYeHb CHUJIBHO TIOCTAPAThCs M XOPO-
IIeHbKO TIo(haHTa3upOBaTh. BhI3bIBaeT OOJIBIIME COMHEHUs TaKKe, YTO TPU U3 YETHIPEX CHJI ObUIH
KOPPEKTHO OMHMCaHBl B PAMKaX OTHOW TEOPUH.

[Tpopomxum rutrpoBath Bukunenuio. «Pacuuperue Beeaennoti — 5mo KpynHomacumaoHbwlii
npouecc, Xxo0 KOmopozo, no cymu, onpeoensiem xo00 €€ 360MOUUN: U3-30 PACUUPEHUS. CPEOHSSL MeM-
nepamypa naoaem, onpedensisi Kak 00120 U ¢ KaKoui CKOpoCcmbuio Oyoem uomu nepeuUHbLiL HYKAeOCUH-
mes, Ha (hoHe pacutuperus NPOUCXOOUM U pazeumue GAyKmyauuti, Komopule 3amem OONHCHbL CMAnb
2ANAKMUKAMU U MAK Oanee. IKCnepUMeHmanvHo pacuiuperue Beeaennoii nposiensiemces é aude kpac-
HO20 CMEWeHUsl CNeKMPANbHbIX AUHUL YOANEHHBIX 2ANAKMUK 8 COOMBEMCcmeUuL ¢ 3aKoHom Xabona,
a makdice 8 8uoe YONUHEHUsL BPeMEHU BUOUMO20 NPOMEKAHUS PAZAUUHBIX NPOUECCO8 8 HUX (Oaumens-
HOCMb BCNBIUEK CBEPXHOBLIX U OPY2UX).

Bcenennas pacuupsemcs u3 HauaavbHo20 C8EPXNAOMHO20 U CEEPX 20PSAU€20 COCMOAHUS — MAK
Hazvieaemvlii boavuoii e3pvis. fAensiemcs au UCXOOHOE COCMOsIHUE CUHZYAAPHBIM (KAK NpeocKas3bl-
eaem K.aaccuueckas. meopus epagumavuy — oouyas. meopust omuocumenvrocmu uau OTO) uau Hem
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— AKMUBHO Oebamupyembulii 0Npoc, HA0eNHCObL HA €20 PA3PEULeHIe CE3bIBAIONL C Pa3PaAOOMKOL KEaH-
MOBOLL MeopultL 2pasumauii.

Mooenv @puomana

B pamkax OTO écst ounamuxa Beeaennoii 6 nepgom npudaudiceHuu mosicem Oblms ce0eHa K npo-
cmbiM OUPDeEPEHUUANHBIM YPABHEHUSM 051 MACULMADHO20 hakmopa a(t) — eeauuutsbl, Ompadxca-
roweit UsMeHeHue paccmosHUll 8 0OHOPOOHO PACUUPSIOUAUXCSL UNU CHCUMAIOUAUXCSE NPOCIPAHCIMBAX:

¢ YPaBHEHUIO 3HEPTUM
a\° 81Gp [(ke*\ = Ac

—— pr— !

a 3 Q- 3

* YDABHEHWUIO ABMXKEHWUSA

i __4nG (3P +Ac'-*_
a 3 F c? 3’

¢ YPABHEHWID HEPA3PbIBHOCTH

dp {
—=—3H p+—=];
i P 2 )

20e k — Kpususna npocmparcmea (npunumaem 3uauenus —1, 0, 1), A — Kocmonozuueckas
NOCMOSIHHAS, Q — CPeOHsisi naomHocmb Beenennoii, P — cpednee 0asneHue, ¢ — ckopocme ceéema, a
mouka Hao OYKeoli obo3Hauaem 83simie NPoU3B0OHOLL No 8pemMeHuU, Hanpumep, a=da/dt.

Jasi no0oOHOl MmoOeau uHmepean mexcoy O08Ymsi COObIMUAMU 3ANUCHIBAENICS CAEOYHOUUM
obpazom:

ds® = dt* — a*(t)dR>,

20e dR ? onucvisaem zeomempuueckue céoticmea npocmpancmed MoOeAl U s6Aemcsl MempuKoi
MPEXMEPHO20 UBOMPONHO20 U OOHOPOOHO20 NPOCMPAHCMEa: naockoezo npu k=0, cghepuueckozo npu
k=1 u ezunepbonuuecrkozo npu k=—1. B maxux cucmemax KoopouHam cKopocms usMeHeHust pusuve-
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CK020 paccmosiHus | medxncoy 08yms moukamu, NOKOAUUMUCS 8 CONYMCMBYIOuel cucmeme Koopou-
Ham, pasHa:

Q
v = —[.
a

9mo He umo uroe, kax 3axon Xabona, 20e napamemp Xaoona ecmv MEHSOUASCSL ON BPEMEHU
BENUMUHA:

Ecau menepo noocmasums 3mo 8blpadiceHue 6 YypaeHeHue sHepeun U npueecniu 3Ha4eHus, npu-
X00uUM K BblPAINCEHUIO.!

1 = Q0 + O + S04,

20e Om=8nGo/3H2 , Qk = -(kc2)/(a2H2) , QA=(Ac2)/(3H2)».

Bc€ 310 XOpOoI1I0 ¥ BO3MOKHO Tak Obl U ObLIO, €CJIM Obl IPOCTPAHCTBO JEUCTBUTEILHO UMEJIO
KpuBu3HY. O/IHAKO MO CBEJCHUSIM MPEIOCTABJICHHBIMU HAM BBICOKOPA3BUTOM 1IMBWIM3ALIMEN MPO-
CTPAHCTBO HE M3ruOaeTcsi, He sBJsETCS BEIIECTBEHHBIM, U HE MMeeT CTPYKTyphol. [IpocTpaHCTBO
BCEr0 JIMIIb TPEXMEPHO, TIOITOMY «BpeMsl» HE SIBJISIETCS (PU3NYECKUM MOHSATUEM, a MPUTYMAHO
YeJIoBEeKOM. BpeMst — 3To IpocTo CUETUMK i Haiero ynoOctBa. [103ToMy Bech BBIIEIPUBEIEH-
HBII KYCOK TeKcTa U3 Bukunenuu siBisieTcsi MaTeMaTUYECKUM IIIAMaHCTBOM C HECYIIECTBYIOIIUMU
(puznyeckuMu BeTMYMHAMYU U HUYETO HE BbIpaxaeT (PU3UUECKU. 3/1€Ch Mbl BUJIUM, UTO YUEHBIE CaMU
IIPUIYMBIBAIOT IPUPOAHBIE (PEHOMEHBI (CTPYKTYPHOE IPOCTPAHCTBO U MU3MEHSEMOE BpPEMsI) a [IOTOM
MPUBSI3BIBAIOT K HUM MaTeMaTU4eCKUe MOJIEIH.

[Mponomkum nutupoBats Bukunenuio. «Hugasyuonnoe pacuupenve

boavwoii 83puie

Coznacro meopuu boavuiozo e3pwlea, Beenernnasi 6 momernm oopazosarusi Ovlna 8 Upe3blualiHo
NAOMHOM U 20psUeM COCMOSIHUU, HA3bIBAEMOM KOCMON0ZUMECKOU CUHZYASPHOCHIBIO

Bonvuoii 83pwis (anen. Big Bang) —kocmonozuueckas mooenv, ONUCLIBAIOWASL PaAlHee pa3eumie
Bcenennoti, a umenno — nauano pacuupenust Beenennoii, neped komopoim Bcenernnas Haxoounacw 6
CUHZYASPHOM COCOSIHUU.

Obbiuno celivac asmomamuuecku couemarom meoputo boavuozo e3pviea u modenwv 2opsiveti Bee-
JNeHHOU, HO MU KOHUENYUU HE3A8UCUMbBL U UCHOPUMECKU CYUECMBOBAN0 MAKICE NPeOCMasneHue O
X0N00HOU HauanwvHol Beenennoti 6oausu boavuiozo é3pwiea. Umenno couemariue meopuu boavuiozo
83pwlea ¢ meopueli zopsiueli Beenennoii, nookpenasiemoe cyuecmeos8anuem peauKmosozo u3ny4eHusl,
u paccmampusaemcsi oanee.
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Kocmonoeuueckas cureyasprocmo

Kocmonoeuueckas cuneynsipnocme — cocmosinue Bceaentoli 6 HauanvHwlii momenm boavuiozo
Bspuviea, xapaxmepusyoueecst 6ecKOHeUHOU NAOMHOCMbIO U memnepamypoil éewjecmea. Kocmono-
2u1ecKas CUHZYASAPHOCb S8ASIEMC OOHUM U3 NPUMEPOS 2PASUMAWUOHHBIX CUHYAAPHOCIEN, npeo-
ckasvieaemvlx oowelt meopueii omuocumenvrocmu (OTO) u Hekomopvimu Opyeumu Meopusmu 2pa-
UMAauyuu.

BosnukHoeeHue 3moii cuneyasapHocmu npu NPOOOANCEHUU HA3AO 80 BPEMEHU N100020 PEULeHUs
OTO, onucvisarouezo OuHamuxy pacuiuperus Beeaennoii, 6vin0 cmpozo dokazarno 6 1967 200y Cmu-
eenom Xokurneom. Taxdwe on nucan:

«Pe3ynvmamol Hauux HAOAOOEHULi NOOMBEPIHCOAIOM NPEONON0NHCEHUEe O MOM, umo Bcenennas
B03HUKAA 8 OnpedenéHHblil Mmomenm @pemeru. OOHAKO Cam MOMEHM HAYANQ MBOPEHUsl, CUHZYASAD-
HOCMb, He NOOUUHAEMCSL HU OOHOMY U3 U3BECIHBIX 3AKOHO8 (PUBUKU.

Hanpumep, ne mozym 0bimv 00HOBPEMEHHO DECKOHEUHbIMU NAOMHOCHb U MeMnepamypa, max
KaK npu 6ecKOHeUHOU NAOMHOCHIU MePA XA0Ca CIMPEMUMCS K HYAI0, YO He MOXNCEM COBMEUamucs
¢ beckoneuroli memnepamypoi. [Ipobnema cyuyecmeosanust KOCMON0ZUMECKOU CUHZYAAPHOCIU 8N
emcsi OOHOI U3 Haubonee Cepbé3HbIX NPoONeM PUBUUECKOLE KOCMOono2ul. J]eno 8 mom, umo HUKaKue
Hawu c8edenust 0 mom, 4mo npousoutno nocae boavuiozo B3puvisa, He mozym oamv HAM HUKAKOU
UHgbopmayuu 0 mom, Ymo NPOUCXOOUNO 00 IMO20.

Tonvimku pewenuss npooaemvbl CYUeCmMEO8aHUs IMOU CUHYASAPHOCTIU UOYM 8 HECKONbKUX
HAaNpasneHusix: 60-Nepewlx, CUUMAEMcs, Ymo KaHmo8as 2pasumayusi Oacm Onucanue OUHAMUKU 2pa-
BUMAUUOHHO20 NOASL, C6ODOOH020 OM CUHZYASPHOCMIEN, B80-8MOPbIX, €CMb MHEHUe, Umo Yuém KeaH-
mMoavix 3¢hhexmos é HezpasUumayUOHHbIX NOASIX MONCEN HAPYUUMb YCAO0BUE FHEP20OOMUHAHIMHOCHIU,
Ha Komopom 6asupyemcsi 0okazamenbcmeo XoKuHaa, -mpemvix, npeonrazaomes maxkue mooughu-
UUPOBAHHbBIE MEOPULL 2PABUMALULL, 8 KOMOPbIX CUHZYASPHOCTb He BO3HUKAEN1, MAK KAK NPe0eabHO
corcamoe geuyecmeo HauUuHaem pacmankueamsbCs 2pAasUMAayUOHHbIMU CUAAMU (MAK HA3bleAeMoe 2pa-
BUMAUUOHHOE OMMANKUBAHIE), 4 He NPUMAZUBAMbCS OpYe K OpY2y.

Ce. Ageycmun ymeepicoan, umo 8pemst — 3mo CE0UCME0 8CENEHHOU, KOMOopoe NOsSIBUNOCL Me-
cme ¢ Heil camoil. Tlockoavky 0OHO3HAYHO20 HAYUHO20 OOBACHEHUS MAKO20 NApadoKca He cyuje-
cmeyem, I'eopeuii I'amos npednodicun Hazvieames AeeycmuHcKkoli anoxoii cocmosHue Bceaennoti «0o»
u «6 momerm» bonvuiozo Bapuisa. Takoe cocmositue uacmo Ha3vléaencst HYAe80l MOUKOU UAU KOC-
MON0UMECKOT CUHRYASIPHOCIBIO.

CBsTOI ABI'YCTHH — 9TO KOHEUHO OOJIBIIION aBTOPUTET IO BCEM BOIPOCAM U TI0 BpeMEHH OCO-
OeHHO, TeM OoJiee YTo OH YTO-TO TaM yTBepskaai. Ho mouemy ['eopruit ['amoB He mociymasn Ipyroro
aproputeta mmanyuna Kanta, KOTOpbIil yTBEp:KAal JOBOILHO OOOCHOBAHHO, UTO BpeMsl He (pu3u-
YecKoe TOHSTHE, a PUYMaHO YeIOBEKOM, B OCHOBHOM JUJIsI 3aHATHUsI HayKol. 3neck Kant HeMHoro
nepedapIiMBaeT, KOHEYHO. BpeMsi mpuIyMaHo 4esloBEKOM He TOJIbKO ISl 3aHSTHs HAYKOW, HO U
IJIs1 TOTO, YTOOBI 3HATh, KOT/Ia BCTABATh M KOT/IA CIaTh JIOKUTHCS, KOTja o0eJaTh U Korjga padoTarh,
TO €CTh «BpeMsI» YeJIOBEeK MpUayMal Ajs cBoero ygoocrsa. Kpome Toro, aToT KyCOK TEKCTa TOBO-
PUT O TOM, YTO THCAJ €r0 YeJIOBeK, HAUMCTO OTPABJICHHBIH MaTeMaTHIecKuM (hOpMaIM3MOM, TaK
KakK IUIIET, YTO BHAYaJIe BCEJICHHAs! Mea OECKOHEUHYIO TUIOTHOCTh M OECKOHEUHYIO TeMIIeparypy.
Hacrosimmii pusuk He poykeH nucaTh Takoro. IlpaBma mucarens 3TOT ccpuiaeTcsl Ha (PU3UYECKyIo
Teopuio — OO0 TEOPUI0 OTHOCUTEILHOCTH, OHA, MOJI, UMEET TaKylo Mpe/ICKa3aTesbHyI0 CIIoco0-
HOCTb B TOUKE, KOrJJa BpeMsi paBHO Hy:mo. Ho 1o HammeMy MHEHHIO, 13-3a TUIOXOU MpecKa3aTeIbHOM
criocodroctr OOIIEl TeOprK OTHOCUTEIBHOCTH XOKHHTY HAJ0 ObLIO MOCUYUTATh €€ HECOCTOSTENb-
HOH, a He TOPOIUTh HA € OCHOBE OJIHY HEJIETIOCTh Ha JIPYTYI0 U He YMHOXaTh OECKOHEYHYIO TUIOT-
HOCTh Ha OECKOHEYHYIO TeMIIeparypy.

B nanpHeiineM mMbl yBUJUM, YTO TEOPUs TOpsTYEd BCEJIEHHOW BOMET B HEpa3pelIMMOoe ITPOTH-
BOpEUYHE C BOBMOKHOU (DPM3UKOW TPUPOJBI U BEJIET K MApPaJIOKCYy.
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[Tponomxum nutupoBars Bukuneauio. «Ilepsvie mpu munymel. [lepsuunvlii HyKaeocunmes
OcHogHble si0epHble peakyull Ha Smane NepeuUHo20 HYKAeoCUHmesa.
IIpeononoscumensvro, ¢ Hauana podxcoeHus (Uau no Kpaiine mepe ¢ KOHUA UHPASAUUOHHOU CIa-

ouu) u 8 meueHue pemenu, NOKa memnepamypa ocmaémcst He Huoice 1 0% B (1 010 ¢ ), npucym-
CMBYIOM 8Ce U3BECHHbIE INEMEHMAPHBIE YACMULbL, NPUUEM BCE OHU HE UMEION MACCbL. IMom nepuoo
Haswleaemcs nepuooom Beaukozo 0b6vedunenus, kozda anekmpocaadoe u cunbtoe 83auUmMoOelicmeust
eounbl.

Ha Oanmblii MOMeHM HEBOZMONCHO CKA3AMb, KAKUE e UMEHHO UACTUUbl NPUCYMCMBYIOM 8
mom MOMEHM, HO Koe-4mo BCE Jice uzeecmHo. Beauuuna n sensiemcs nokazamenem sHmponuu, a
maksice xapaxmepusyen Uzobimox 4acmuy, Ha0 AHMUMACIUUAMU:

e — To:
[l L (
= 107°.

n,

B momenm, xoz0a memnepamypa onyckaemcsi nudxce 1 0% B, seposimio, evldensitomest X- u
Y-6030mb1 ¢ coomeemcmsyrouumMu Maccamu.

Snoxy Beaukozo 06ve0uHeHUs: cMeHsien 3N0Xa 3NeKmpocaandozo 06se0uHeHUsl, K02oa NeKmpo-
MazHUMHoE U CAab0e 83aUMOOelicmeust npedcmagsitom eduroe yeaoe. B smy snoxy udem annuzunsi-
uust X- u Y-6030n06. B momenm, kozoa memnepamypa nonudxcaemcs oo 100 I'>B, snoxa snekmpo-
CNa6020 00BEOUHEHUS 3AKAHUUBAEMCS, 00PA3YIOMCSL KBAPKU, NeNOHbL U NPOMENCYMOUHble OO30HbL.

Hacmaém adponnas spa, apa akmueHozo podcoeHust u aHHUZUASIUUU AOPOHO8 U NeNnmoHos. B
My MOXY NPUMEUaAmeneH MOMEHM KEAPK-aOPOHHO20 Nepexo0a U MOMeHIM KOHPAtiHMeHma Keap-
K08, K020a CMAN0 03MONCHbIM CAUSIHUE K8APKO8 8 A0POHbL. B smom momenm memnepamypa pasna

. -6
300—1000 M5B, a épemsi om podicoenusi Beceaennoii cocmasnsiem 10~ c.
9noxe adpoHHOIL 3pbl HACAeOYen NeNMOHHAS APA — 8 MOMEHN, Ko20a memnepamypa naoaem

00 yposus 100 M>3B, a na uacax 1 0*c B amy 3noxy cocmas Bcenennoii nauunaem noxooums Ha
COBPEMEHHDII; OCHOBHbIE YACMUUBL — MO (POMOHbL, NOMUMO HUX €Cb MOAbKO INEKMPOHbL U Heli-
MPUHO CO CBOUMU AHMUMACTUUAMU, A MAKHCe NPOMOHBL U HelmpoHbvl. B smom nepuoo npoucxooum
OOHO 8adCHOE CODbIMUE: BEULeCNB0 CIAHOBUMCS NPO3PAUHBIM ONsl HelmpuHo. Bo3uukaem umo-mo
Hanoodoodue peaukmosozo ¢houa, Ho ons Hetimpuro. Ho mak kak omoeneHue HelimpuHo npousouno
PpaHvle omoeneHust homoHo8, K020a HEKOMopbole 8UObL YACMUY, eulé He NPOAHHUZUAUPOBANU, OMOA8
CBOI0 SHEP2UIO OCMANBHBIM, MO U OCMbLAU OHU bonbue. K Hacmosuemy epemenu HelimpuHHblli 2a3
oondicer Ovin ocmoeims 00 1,9 K, ecau Helimpuno He umerom maccol (UAU UX MACCbL NPEHeOPEHCUMO
Manwl).

Ipu memnepamype T~0,7 M3B mepmoournamuueckoe pagrnosecue mexncoy npomoHamu U Heli-
MPOHAMU, CYULeCcmaosasuiee 00 3Mozo, Hapyulaemcs U OMHOUleHue KOHUEHMpAayuu HelimpoHo8 U npo-
monoe 3acmuléaem Ha 3Hauenuu 0,19. Hauunaemcs cunmes sioep oetimepusi, zeaus, aumusi. Cnycmsi
~200 cexyHO nocae podicoerust Bcenernnoli memnepamypa naoaem 00 3HA4eHUll, npU KOMOPbIX HYK.1e-
ocuHme3 06onee HeBO3MONCEH, U XUMUUECKULL COCAB 8euleCmed 0CMaémesi HeUIMEHHbIM 00 MOMEeHmaA
POHCOEHUSI NEPBBIX 38E30.
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OCHOBHbIE AQepHbIe PeakUuMK Ha 3Tane NepBUYHOro HyKNeocuHTesa. &

ITOT KYCOK TEKCTa BOCXUTHUTEJIEH IO OECTOJIKOBOCTH U aJIOTMYHOCTH. BHauane Ham roBopsT,
YTO K Ha4YaJly 9TUX TPEX CeKyH]] CYIlIECTBOBAaHUSI BCEJICHHOM, BCE M3BECTHbIE JIEMEHTAPHBIE YACTHLIbI
yke IpUCYTCTBYIOT. M TyT e CTPOKOI HUKE TOBOPUTCS, YTO Ha STOT MOMEHT HEBO3MOXKHO CKa3aThb
KaKKe K€ UMEHHO JIEMEHTapHbIE YACTHUIIbI IPUCYTCTBYIOT Ha TOT MOMEHT. A TO, YTO OHM (3TH Ipe-
CJIOBYTBIE JIEMEHTapHBIE YACTHUIIbI) HE UMEIOT, KpOME BCEro MPOYEero, eme U Macchl, 3T0 KOHEUHO
mieneBp. [ToTroMy, YTO OH JIOTUYEH C TOUKU 3pEHHs PEISATUBUCTCKOM MEXaHUKH — IO Hel «Macca» —
9TO pacy€THasi BEJIMUMHA, a YeJIOBEKa TOra, KOHEYHO ke, He ObLJI0 M HEKOMY OBLIIO PacCUMTaTh UM
3Ty MpecoByTyio Maccy. Ho 1mieeBp 3TOT HeJIOrM4YeH ¢ TOYKM 3PEHUsI KBAHTOBOM MEXaHWKH, Tak
KaK YTBEpIKJIaeTCsl, YTO BCE N3BECTHBIC AIEMEHTAPHBIC YACTHIIBI YKE MTPUCYTCTBYIOT. 3HAUUT U OO30H
Xwurrca, HaunHas ¢ 2012 roga yxe npucyrcTByer. A pa3 Tak, To HaunHas ¢ 2012 roga Bce a5emMeH-
TapHBIE YACTHIIBI HE TOJIBKO JIOJKHBI, HO ¥ 00sI3aHbI Ha TOT MEPUOJT MIMETh Maccy. BorcTuHy onmHy 13
9TUX HAyK HaJI0 YIPA3JHUTh, UK PEJIATUBUCTCKYIO MEXAaHUKY, UM KBAaHTOBYIO MEXAHUKY, a JIydllie
BCEro — ooe.

OOparite BHUMaHKe, TOCIIOIa YATATENH, YTO 3/IeCh YKe M TeMIlepaTypy Hadasli MPUBOIAUTH
B 9JIEKTPOH-BOJIbTaX. TO €CTh pa3MEPHOCTH MACCHI, SHEPTHH, PaOOThI U TEMITEPATYPHI CTAJIM OJMHA-
KOBBIMH.

[Tponomkum nutupoBats Bukunenuio. «3noxa Beaukozo o6veoureHus

9noxa Beaurxoeo Obwedunenus (danee no mexcmy — IBO) — nousimue, npumersiemoe 8 Koc-
Monozuu 0nst onpedenerust emopoii gpazel pazsumust Beeaennoii. Ha ocnosanuu Kocmonoeuueckori
MoOenu Bcenennoti, komopasi pacuiupsiemcesi, npuHsimo cuumams, umo IBO nauanaco 6 momenm ape-

menu ¢ ~107% CEeKYHO, K020a NAOMHOCMb Mamepuu cocmaensna 1 0%% 2/em’ a memnepamypa — 1 07?
K. ®@a3zoeblii nepexoo evizean sxcnonenyuanvrioe pacuuperue Beenennoti, umo évi36ano nepexoo K
3noxe UHPAAUUU.

Ochosnvle nonodicenust IBO

B cpusuuecrkoii kocmonoauu, npeononazas, umo npupody onucvieaem TBO, IBO 6vina nepu-
000M 8 360MI0UUU PAHHell 8ceneHHOU, credyroumum 3a ILrankosckoli anoxoli u npeoutecneos8asuiuM
Hupasiyuonnoii snoxe. C momenma nauana 3BO keanmogvle s¢pgpekmul crabeiom u 6cmynarom
6 cuny 3axonvl OTO. Omoenenue 2pagumMayUoOHHO20 83aUMOOELICEUs 0N OCMANbHBIX (PYHOAMEH-
ManvHuIX 83aumooelicmeuii Ha ezpanuye 3nox — Ilrankosckori u Beaukozo 06wedurenust — npugeno
K 0OHOMY U3 (Pa308b1X NepPexo008 NEPEUUHOL MAMEPUU, CONPOBONHCOABULE20CS HAPYULEHUEM OOHOPOO-
Hocmu eé naomuocmu. Ilocae omoenenus epasumayuu (nepsoe omoenerue) om ooveouHeHus: PyH-
O0aMeHMANbHBIX 83aumooeiicmaull 8 konuye IInanko8ckoli snoxu, mpu U3 uemvipéx 63aumMoOelncmeutl
— SNEKMPOMAZHUMHOE, CUNBHOE U CAAO0e 83AUMOOEICIBUSL — 8Ce eé 0CMABAMUCH 00BEOUHEHHbIMU
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KaK anekmposioepHoe e3aumooeticmsue. B meuenue Inoxu Beauxoeo Obwvedurenus, makue pusuue-
CKUe XapaKmepucmuki Kax, Hanpumep Maccd, apomam u ueem Oblay 6ecCMbICACHHDL.

Cuumaemcsi, umo 6o epemst IBO memnepamypa Bceaennoli 6vina conocmasuma ¢ xapakmep-
HbIMU MEMNEPAmypHbIMU 2PAoUeHmamu meopuu 00veduterust. Ecau sHepeuro 6eaukozo 06se0uHeHus.

npursms 1 0" I'sB, smo Oyoem coomeemcmeosams memnepamypam eoviute 1 0% K.

-34
Ipunsmo cuumamo, umo IBO 3akonuunace npudausumensrio ¢ 10 I CEKYHO C MOMeHma

0™

2
Boavuozo Bipwisa, koz0a naommocms mamepuu cocmaseasaa 10° z2/cm> a memnepamypa 10 7K,

umo coomeemcmeyem suepauu 10" I'sB —& smom vomenm spemenu om nepeuuriozo e3aumodeiicmeus
OMOeNsIeMcsi CUNbHOE SIOEPHOE 83AUMOOEIICIEUe, KOMOPOe HAUUHAE Uzpanms NPUHUUNUANLHYIO PO
8 CO30ABUIUXCS YCAOBUSIX. IMO OmOoeneHue npuseno K caedyrouemy pazosomy nepexooy u, Kax creo-
cmeue, macuimaoromy pacuiuperuto Beeaennoii — ungpasiyuonnoe pacuuperue Beeaennoii u 3nauu-
MenbHble UIMEHEHUsL NAOMHOCHIUL 8EUECBA U €20 PAcnpedenetus: 60 Bcenennoll.

Snoxa pazoyeanust (ungasuuu)

Mesicoy 1 0739 u 10732 ¢ nocae Boavuozo B3apwisa. B amy snoxy Bcenennas 6cé ewyé npeumyuge-
CMBEHHO 3aNONHEHA UBAYUEHUEM, HAYUHAIOM 00PA308bI8AMbCSL KEAPKIL, 3NeKMPOHbL U HelimpuHo. Ha
PAHHUX CIAOUSIX INOXU PACUWIUPEHUS, 00PA3YIOUUECS. K8APKUL U 2UNEPOHbL (KOMOopble 3a0uparom sHep-
2uro om ghomoros) ovicmpo pacnaoaiomesi. Ilpeononazarom cyuyecmeosarnie YUKA08 UepeOyoUuiUxcst
Hazpesa u NOBMopPHo20 oxaaxcoenust Beeaennoii. Ilocae okoHuanus amozo nepuooa cmpounenvHbuli
mamepuan Beenentoli npedcmaegnsin coooli keapk-2nioonyto naazmy. I1o npouwecmeuu apemeru mem-
nepamypa ynana 00 3Ha4eHutl, npu KOMopbiX CNA B03MON’CEH CAeOYOuULE (ha308blii nepexoo, Ha3bl-
eaemvlii bapuoezenezucom. /lanvheliee nadeHue memnepamypol npuseno K caedyouemy hpazosomy
nepexooy — oopaz08anur0 PUUUECKUX CUN U INEMEHMAPHBIX UACUL, 8 UX COBPEMEHHOU hopme, Umo
npueeno uepe3 SNoxXy 3NeKmpocradolx ezaumooeiicmsutif#], snoxy keapxos[#], snoxy aoponos[#],
9NOXY NenMOHO8[#] Kk nepexody K anoxe HyKkaeocurmesal #].

bapuozenesuc

bapuozenez — cocmosinue Bcenennoii na npomesxcymxe epemenu 10 =307 CeKyHO ¢
momerma Bonavuozo Bapwvisa (Mugasuuonnas snoxa), 60 8pemsi Komopozo npoucxoouno ooseoure-
HUe KBAPKO8 U 21100H08 8 AOPOHbL (8 MOM HUCAe 8 DAPUOHDL), A MAKHCe HA3BAHUE CAMO20 Npouecca
marxoeo o6wveourenust. Cuumaemcsi, umo écaeocmeue gvinoarenus: ycrosuti Caxaposa (Hecoxparie-
Hue bapuornozo uucaa, CP-napyuenue, HapyuieHue mennogozo pasHosecust) 80 8pems bapuozeresuca
B03HUKNA MAK Ha3bleaemast OApUOHHAs acummempus Bceaennoii — Habnooarowasics acummempus
MedHcoy mamepuell u anmumamepueti (8 cospementoli Bceaennoti npucymemeyen nowmu UCKAOUU-
MenvbHo nepeast).

Cyuecmsyem HeCKONbKO 2unomes, NolMAarOUUXCcst 00BSCHUMb s6neHUe OAPUOHHOLL AcUMMem-
PulU, 0OHAKO HU OOHA U3 HUX He NPUSHAHA HAYUHBIM COOOUECMBOM 0OCHOB8EPHO OOKA3AHHOIL.

Haubonee pacnpocmparienvt meopuu, pacutupsirougue Cmanoapmuyro mMooens makum oopazom,
UMmo @ HEKOMOPLIX PEAKUUSIX B03MONCHO bonee cunvhoe Hapyutenue CP-uneapuanmuocmu no cpagre-
HuUto ¢ eé Hapyueruem 8 Cmanoapmmoii mooeau. B smux meopusix npeononazaemcsi, Ymo U3HaUabHO
KOAU4ecmeo OapuoOHHOL U AHMUOAPUOHHOU mamepuu 6b1.10 00UHAKOB0, OOHAKO BNOCAE0CTBUL 8 CUNY
KaKUxX-Aub0 NpuvuH U3-3a HEeCUMMEMPUUHOCHIU PEaKyUll OMHOCUMENbHO MO020, KaKue 4acmuubl —
eewecmea U AHMUBEUEeCmaa — 8 HUX Yuacmaeyrom, NPOU30uIN0 NOCeneHHoe Hapacmanue Koauue-
cmea OApUOHHO20 BeULECBA U YMEHBULEHUE KOAUUeC8a aHmuoapuorrozo. Ilooobnvie meopuu 603-
HUKAIOM eCMecmeeHHbIM 00PA30M 8 MOOeNSIX BeNUK020 00BeOUHEHUSL.

Bukunosocmu no meme:

Yuénwie npeononazarom, umo 6apuoHHasi acuMmempusi Ces3aHa ¢ MEMHOU Mamepueri

B 2010 200y 6v11a evlosunyma zunomesa, 4nmo 6apuUOHHAsE ACUMMEMPUSL CEA3AHA C HANUUUEM
mémnou mamepuu. Co2nacHo cOeNaHHOMY NPEONOAONHCEHUIO HOCUMENEM OMPUUAMENbHO20 OAPUOH-
HO20 3aps10a 8ASIHONCSL UACTULbL MEMHOU Mamepuu, He OOCMYnHbvle 0Nt HENOCPEOCMBEHHO020 HADNI0-
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O€HUSI 8 3eMHBIX IKCNEPUMEHMAX, HO NPOSABASIOUAUXCS UePe3 2PABUMAUUOHHOE 83AUMOOeliCEue Ha
macumaoax 2a1aKmMukK.
Inoxa 21eKmpocaadbix 83aUMOOericneul

Meocoy 1 0732 u 10712 cekyno nocae boavuoeo Bpviea. Temnepamypa Bcenennoli 6cé euié
ouenv evicoka. [loamomy anexkmpomazrumuole 83auMooelicmeuss U cradbvle 83auUMoOelicmeus: NoKa
npeocmasnsitom coooli eOuHoe 3neKkmpocaadoe g3aumooelicmsue. 3a cuém oueHb 8bICOKUX IHEP2ULL
o00paszyemcsi psi0 AK30Mu4ecKux uacmuy, maxux kax 060301 Xueeca u W-06030m, Z-6030H.

Inoxa keapkos

Meoicoy 10~ 1214 1079 ¢ nocae Boavioeo B3apwvisa. Inexkmpomazrnumnoe, 2pagumayuortoe, Cunb-
Hoe, caaboe 83auUMOoOelicmeust (POPMUPYIOMCSL 8 UX COBPEMEHHOM cocmosaHuU. Temnepamypol u s1ep-
2UlL 8ce eué CAUKOM 8eAUKU, YmoObl K8APKU 2PYNNUPOSANUCs 8 AOpOHbl. Takdice Ha3bleaemcs INo-
X0l K8AaPK-2/F00HHOU NAA3Mbl.

Inoxa nenmonoe

Snoxa aoporos

Meoicoy 1 07% u 100 ¢ nocae Boavuozo Bspuisa. Keapk-zaoonnas naaszma oxaaxcoaemcst, u
K8aPKU HAUUHAIOM 2PYNNUPOBAMbCS 8 AOPOHbL, 8KAIOUAS, HANPUMED, NPOMOHbL U HelimpoHbl. Yepes
epemsi nopsioka 2 ¢ nocae boavuiozo B3pwléa HeMpUuHo 8blc8000H#COAIOMCS U HAYUHAIOM CB0OOOHO
osuzamucsi 8 npocmparcmee. Habaooaemvie u cezo0us, smu wacmuybl 6e0ym cedsi aHAN0UUHO
oHosomMy peauxmosomy uzayueHuro (KoOmopoe 803HUKAO 3HAUUMENbHO NO3KHCE UX).

Inoxa HyKkaeocunmesa

Tpubauzumenvrio ¢ 100 cekynovt nocae boavuozo B3pviea mamepusi oxaadunrace docma-
MOUHO 0Nt 00PA306aHUSL CMAOUNBHBIX HYKAOHOS, U HAUANCS NPOUECC NEPBUMHO20 HYKAEOCUHME3.
On Onuncst 0o eospacma Bcenennoti 3 munymol, U 3a 9mo 8pemsi 00pa308ancs NEPEUUHDBIL COCMA8
38¢30H020 @eujecmaa: okono 25 % zeausi-4, 1 % Oetimepusi, caedvl Oonee MAHCENBIX INEMEHMO8 00
oopa, ocmanvtoe — 8000P00».

Bor Tak, rocnofa ynraresnu, Mbl HUKaK HE MOKEM IPOABUHYTHLCS Jalibllle TPEX MUHYT IOCTIE
Bonbiioro B3peiBa. DTO yIUBUTENBHO, BeIb OONBIIYIO YACTh STUX TPEX MUHYT y MaTepuu He ObLIO
Macchl, 0030HBI XHITCA TOSIBIIVICH OTHOCHTENIBHO HEABHO, a U3BECTHBI CTAIM BOOOIIE B HOBEHIIEe
Bpems, Toibko B 2012 rogy ot PoxkaectBa XpuctoBa. 3HaUuT, BpeMsl HE 3aMeJISIOCh Maccou, a
MMeJI0 HOPMaJIbHYIO CKOPOCTb OOJBINYIO YaCTh 3THX TPEX MUHYT, HO OHU OY€Hb JIONTO JUTHIIUCH (KaK
MUJLTHAPAB JieT). OCTaéTcsl TONbKO CUMTATh, YTO BCS 3Ta MaTepusl ABUrajach C OKOJIO CBETOBBIMU
CKOPOCTSIMM, TOTJIa TMOHATHOE JeJI0, BpeMs 3aMeassiiock. Ho He mMora ke mMaTepusi IBUTaThCsl CO
CKOPOCTSIMH CBBIIIIe CKOPOCTH cBeTa? XOTs B JII0OOM cirydae (hOTOHBI IO TEOPUM JOJIKHBI ObLITH OTle-
PEIUTh BCIO OCTAJbHYIO MAaTEpUIO U yJIETeTh B HEM3BECTHOM HAaIlpaBJIEHWH, HABEPHOE, 3a MPE/Ieibl
BcesienHou. Tora, kak e CoJTHIle OChIIaeT HaM €KeCeKyH/IHO OrpoMHOe YHciio poTtoHoB? OTKyIa
OHO X OepéT, ecliu COTIacHO MPUBENEHHOMY KYCKy U3 Bukurenun, mepBeiMu 00pasyiorcst (hOTOHBI,
HEWTPUHO 1 KBapKu. Besb Bee (hoTOHBI, 00pa30BaBIIMecs TOT/IA, JOKHBI ObUIM ONEpeUTh HEUTPHHO
Y KBapKH, C KaKOW ObI CKOPOCTBIO HE JIBUTATUCH TTocieiHue. HelTpiHO He MOTYT coiepxkarhb B ceOe
(poTOHOB 1O OMpeeNeHunIo, U Mbl IyMaeM, 4ToO C 3TUM COIIAcATCs U OpTOHOKCH. OcTaércs nmpearno-
JIOKUTb, YTO (POTOHBI Oceu B KBapkax. Ho Tak Toxe He mosyvaeTcs, Tak Kak KBapKU U TUIIEPOHBI
OBICTPO PACTIA/IAIOTCS B STOXY pa3/lyBaHUsI M BBICBOOOKIAIOT (POTOHBI, ¥ (POTOHBI JOJIKHBI OBUTH Ky/a-
TO yaereTb. OgHaKO ecny BCOMHUTH CTaHIApTHYIO MOJIENb aToMa, TO U B KBapKaX HET (POTOHOB.
Onu, okaseiBaeTcs, cuasit B bo3onax Xwurrca, KOTopble 00pa30BaICh rOpasio Mo3xe caMux hoTo-
HOB. (HauOosiee BEpOATHBINA pacraja 6030HOB Xwurrca Ha 1Ba (hoTtoHa). Tak uTo Bee (POTOHBI HOJIKHBI
ObLIA pa3ieTeThcsl 3a BpeMs B TedeHue 3 MUHYT OoT Bosbimoro B3peiBa. Ho aToro He mpowusomnuio,
ComnHile BC€ emié CBeTUT. DTO HEIIPEOI0IMMOe IIPOTUBOPEUre 3TOi Teopur. M BooOIIe BCeX ropssunx
TEOpHii BceJIeHHOH. Bc€ Ha Hell MOKHO IMOCTaBUTh KPECT U OOBSBUTD TIOTHOCTBIO HECOCTOSITETHHOM.
Ho 310 em€ nuBerouku. B 31oxy jenToHOB y HAC B3aMMHO YHUUYTOXUJIMCH aJPOHBI U AHTU aPOHBI.

A TIOTOM B3aMMHO YHUYTOXWJIMCH JIENITOHBI M aHTH JIENTOHBI. OCTajICs TONBKO HEOOJBINON 3arac
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nenTtoHoB. [lomyvaeTcs, 4To HyKJIEOCHHTE3 Havajcs U3 JIENTOHOB? A U3 4ero ke 31eKTpoHbl? Bor
CTaHJIapPTHAsI MOJIEJTb SJIEMEHTAPHBIX YACTHII, KOTOPBIE MOKHO, IKOOBI, OOHAPYKHUTh B aTOMaX.

IAnemeH TapHbie YacTulbi

BewecTeo EBo3on Xurrca MNepeHocHMKn B3aWMo AeiC TBWA
Keapxn NenToHel ®oToHsl W -uZ -BosoHel TnwoHel MpasuTomsl (?)
: !
3INeKTPOHbI
AnpoHs! SnexTpomarHeTn3rCnaboe CHnbHO® FpasuTauns
KeanToBas KeanToBan KeauTosan
Me3zoHe! BapHoHbI MEKTPOAHHAMMKA XPOMOAWHAMMKA FpaBMTaUMA
| (?)
Hyxn oMbl 3nexTpocnaban TeopuA
ATomMbl ! - Teopun Beankoro ofbeaunerun (7)
Monexynbi Teopun ecero (?)
CocTaBHbie YacTuubl B33MMO,HEFICTBHH n TEOPMM
KpaTkui 0030p pasnuuHblxX CEMenCTE 3NeMeHTapHbIX U COCTaBHBIX YacTUL ¢ &J

TEOPWM, ONKUCLIBAHOLIME KX B32UMOACHCTEMA. B none anemeHTapHeIX YacTuy cnesa —
MepMUoHel, cnpasa — G030He! (U300paxeHUe URMepakmueHo)

OpnHako MpoAOKMM IMTHPOBATh Bukuneauio. Bapyr opTronokcs! HallIyT B ceOe CHITbI TPeoao-
JIeTh BCE 9TU 3aTpyJHEHHE.

«[Ipomonnas snoxa. Mexcoy 3 mur u 380 000 aem nocae boavuozo B3pwiea. Hykaeocunmes
eenus, Oelimepusi, cne0os aumusi-7 (20 munym). Bewecmeo Hauurnaem OOMUHUPOBAMb HAO UBAYUe-
Huem (70 000 aem), umo npueooum K U3MeHeHUro pexcuma pacuuperus Beeaennoii. B konye snoxu
(380 000 nem) npoucxooum pekomburayust 6000opooa, u Bcenennasi cmanoeumcs npo3pavHoil 0ns
gpomornos mennoeoeo uznyuenus. [locae danvreriezo nadeHus memnepamypul u pacuiuperust Bce-
NEHHOU HACMYNUN CAEOYIOWSULL NEPEXOOHBLIL MOMEHM, NPU KOMOPOM 2PAGUMAUUs CMAAd OOMUHUDY-
ouelt CUNOIL.

Inoxa nepeutHoL peKomMouHauuu

Bcenennas nocmenento oxaaxcoanacs u uepesz 379 000 aem nocae boavuiozo B3pwisa cmana
oocmamouro xon00Hot (3000 K): 3ameonusuiuecsi 31eKmMpoHbl NOAYUUAU BO3MONCHOCHIL COEOU-
HSIMbCS C 3AMEONUBUUMUCS, NPOMOHAMU (S10paMu 6000po0a) U anrbda-uacmuuamu (10pamu 2enust),
o0paszyst amomvl (3MoOm npouecc Ha3vléaemcst pekomourayueti). Taxum obpasom, uz cocmosiHus
NAA3Mbl, HENPO3PAUH020 051 OONbULEL] YaCL INEKMPOMAZHUMHO20 UBAYUEHUS, MAMEPUsL Nepeua
8 2a3000pazHoe cocmosHue. Tennosoe uznyuerue Moui ANOXU Mbl MONHCEM HENOCPEOCNBEHHO HADNIO-
0amo 8 uoe PeauKmoBozo U3NY1UeHuUs .

Tenepp Je10 MONUIO MOOBICTpee, KAKOM KOJOCCAIBHBINA CKa4oK OT 3 MuHyT 10 379000 ner.
3ameIMBIIMECs MEKTPOHBI, COSAUMHWINCH C 3aMEJIMBIIMMUCS MPOTOHAMHU M 00pa30Bav BOAO-
pon? HenmoHSATHO OTKyAa B3sJTUCh JIEKTPOHBI, Belb paHbIIIe PO HUX HUYEro He nucayii. HermoHsTHO,
TaKke, TI0YeMy JIeKTPOHBI HE yIMaJld Ha MPOTOHBI, a CTalM 00pamaTbcsi BOKpYr mpotoHoB? Benp
SI7Ipa MPOTHsI, TO COBEPIICHHO OCOObIe SI/Ipa, B HUX HEeT BHYTPUSIICPHBIX U OOMEHHBIX B3aUMOJIEH-
cruil. [lopakaer u3ymurenbHas TOYHOCTb YUEHBIX, OMPEIEIUTh C TOYHOCTBIO 10 MUHYTHI 379000
JIeT, HaBepHOE, OBUIO OYEHb TPY/AHO.
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[Tponomxum nutupoBarh Bukunenuwo. «Témnvie eexa. Mexcdy 380 000 aem u 550 man. nem
nocae boavuwozo é3pvisa. Bcenennas 3anonneHa 6000po0OM U 2eauem, PeAuKmosblM U3NYUeHUeM,
U3NYHeHUeM amomMapHo20 8000pooda Ha eonHe 21 cm. 36¢30vl, Kéazapwvl u Opyaue ApKue UCHOUHUKU
OMCYmMcmeyron».

Hleno yckopsiercsl, CY4ET MOMEN HA MWITMOHBI JIeT. 7Kajb, 4To BCE nmpoucxogut B TemHote. Ho
MIOHSITHO TIOYeMY — (POTOHBI-TO YJIEeTeM KyAa-To 3a TPU MUHYTHI rociie bonbinoro B3peiBa. OqHaKo
MOCMOTPHM, YTO JaJibliie, BO3MOXHO HaiayTcsi (poTOHBL. [IMKasi Kakasi-To Teopust BCE B3AUMHO YHU-
YTOXKUIIOCH, (DOTOHBI KyAa-TO YJIETeNH, a BCEJICHHAs! 3arloJTHUIAaCh BOAOPOAOM U renmeM. OTKyza xe
oHM B3sunch? [Ipo 21ekTpoHsl BooOIIe HUYero He nuinyT. OHU, HaBepHOE, ¢ HeOa CBAJIMIIKCh.

«Peuonuzauus

Peuonuzayus (snoxa peuonuzayuis, NOBMOPHAS UWOHUZAUUS, BIMOPUYHAS UOHUBAUUS 8000PO0a)
—uacmwv ucmopuu Bcenennoii (snoxa) mesxncoy 550 man. nem u 800 man. nem nocae boavuiozo e3puviea
(npumepro, kpacroe cmeujerue om z=15 0o 7=6.4). Peuonuzayuu npeduecmsyrom mémmvie Bexa. A
nocne Heé¢ — mexkyuyast apa eeujecmea. Oopasyromcs nepaole 36€30bl (36¢30b1 Hacenenust Ill), zanax-
MUKU, K8A3APbl, CKONAEHUSL U C8EPXCKONAEHUSL 2anakmuk. Peuonuzauus éooopooa ceemom 36¢30 u
Keazapos. CKopocmb peUuoOHU3AUUU 3A8UCeNd 0N MEMNO08 POPMUPOBAHUS 00BEKMO08 80 BceaeHHOll.
3a cuém 2pasumauuoHHO20 NPUMSANCEHUS. Beuyecmeo 60 Bcenennoli Hauunaem pacnpedensimocs no
000C00NEeHHbIM CKONnAeHUsIM («<Kkaacmepam» ). [1o eceii suoumocmu, nepevimu NAOMHLIMU 00BEKMAMU
6 mémmoli Bcenennoti Oviau keazapel. 3amem Hauanu 00pa3oevléamsvCs panHue Popmvl 2aNaKmMuK U
2azonvlnegvlx mymarHocmeli. Hauunarom obpazosvieamucs nepsvie 36€30bl, 8 KOMOPbIX NPOUCX0OUM
CUHMe3 2NeMeHmoe msadxcenee zeaus. B acmpogbusure arobvie anemenmol msidicenee 2eaust Ha3vl6arOm
«MEMANNAMU».
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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