BunbwaHckun AnekcaHap, A-p, NUspannb

paBUTOHHaAA KOCMOMOrus

(kocmonorus ¢ ToOYKU 3peHnUs rPaBUTOHHOM FrMNoTe3bl)
AHHOMauus

Habpocku Hoebix rpedcmasrieHul 0 CmpyKmype 6cefleHHOU Ha OCHoge
passumusi "epasumoHHOU  eunome3sbl”  —  [peornosioXeHUs O
Cyw,ecmeogsaHUU O4YeHb MarbiX Yacmuy C 8bICOKOU MpOHUKarouwel
criocobHocmbro. [unomesa 0b6bSCHSEM cywecmgeogaHue 4YepHbIX ObIp,
opmy 2anakmuk, 38e30HYyI0 380JIOUUI0 U MaK Ha3bleaeMyr "MmeMHYH
mMamepur-sHepaur" ¢ Opyaux no3uyut, 4em rpuHsIMbIe 8 CO8PEMEHHOU
KocMorioauu.

£ 6yay pacckasbiBaTb O NepBbIX HABpOCKax elle Janeko He 3aBepLUeHHOM
paboTbl Hag paspabaTbiBaeMON HaMu TMMNOTE30M, KOTOPYK Mbl YCIOBHO
HasbiBaem "rpaBUTOHHOW". PaHee Mbl ee HasblBanu rpaBUTOHHOW
rMMNoTe3on rpasutTaumm”, HO, MOXOXe, YTO pedvb YXe [OrkHa uatn o6
N3MEHEHUN HaWKnX KOCMOSOrMYEeCcKUX npeactaBfieHun (KoTopble M Tak
N3MEHSIOTCSA CTOSMb ObICTPO, YTO He ycneBaelwb crneguTtb). A MOXeT ObiTb

Aaxe 1 0 HOBOM B3rnsiie Ha MMPOYCTPOMCTBO.

OCHOBHbIE MONOXEHUS TPABUTOHHOW TUNOTE3blI U3NOXeHbl B [1-4] n,
MOCKOJTbKY AOCTYN K 3TUM CTaTbsiM COBEpPLUEHHO CBOOOAHbLIN, 4 OTCbINAak K
HUM YyuTaTens 9TON ctatbu. B COOTBETCTBUM C 3TOW MMNOTE30M, MUPOBOE
NPOCTPAHCTBO  3aroflHEHO  "rPaBUTOHHbIM  ra3oMm" -  YacTudkammu
UCKIMIOYMTENBHO Maroro pasMmepa U ABUraloWMMUCA C MCKIHYUTENBbHO
oonbwmnmn ckopoctsiMu. OHM  CNOCOOHbI MPOHMKATb CKBO3b BELLECTBO
(aHanorm4yHo noBenEeHM0 HEWTPMHO), OTAaBas BCTPEYEHHLIM Ha UX MyTH
aToMam BellecTBa HEKOTOPOE KONMMYECTBO CBOEN SHEPTUMN.

Puc.1



Ha unsonupoBaHHbIA aTOM WNU HEKOTOpPLIA 0GbeM BeLecTBa rpPaBUTOHBI
NPUXOAST CO BCEX CTOPOH

Puc.2

Ecnu psgom ¢ maccvBHbIM ¢ TENOM MNOMECTUTb Apyroe Tesio, TO OHO
OKaXXeTCSA 3KPAHMPOBAHHBLIM OT YacTu FPaABUTOHOB, KOTOPblE MOrnM 6bl Ha
Hero nonagatb W3 BCeEW cdepbl OKpyxawllero npocTtpaHcTea. B
COOTBETCTBMM C  IOTUM, SBfEHWE rpaBuTaumMm ecTb  pesynbTaT
BO3HUKHOBEHWS "rPaBUTOHHOW TEHU".



Puc. 3

MaTtemaTnyeckmi pacyeT nokasblBaeT MoOfIHOE COOTBETCTBME 3aBUCUMOCTU
rpaBUTaUMoOHHOrO BO3aencTeust opmyne HbloToHa. [lonHoe, aa He
COBCEM ... TaK kaK aTa "TeHb" MOXeT YCTOMYMBO CyLLeCTBOBaTb TOSbKO Ha
AnuHe ceoboaHoro npobera (OCIT) rpaBuTtoHa , KOTOpas COOTBETCTBYET
npnbnmnantenbHo pasmepam ConHevHon cuctembl. CO CBOEW CTOPOHbI
MMEHHO 9dTa BenuuMHa u onpegenser camym pasmepbl ConHevHou
Cuctembl, 4YTO noarBep)xpgaetcs uameHeHnem Tpaektopun KK "TnoHep
10,11" un "Boapxep". Otcoga n dyHOaMeHTanbHbIA BbIBOO - 3aKOH
BCEMUPHOro TaroteHus N.HeloToHa, noBugumMomy, cnpaseinve Nub AN
AOBOMBbHO OrpaHMYeHHbIX pacctoaHui, onpegensieMmblx OCIT rpaBUTOHOB.
Mpn aTOM pa3mepbl U Macca camon 3Be3abl (ConHua) NoYTK He BNUSIKOT Ha
pa3mepbl NNIAaHETHOW CUCTEMBI - 3a ONpPeAeieHHbIM NpeaernioMm pacCToAHUM
"rpaBUTOHHAs TeHb" nocTeneHHo "pasmbiBaeTcs" B pesynbraTte
Xa0TUYECKOro ABMKEHNSA rPaBUTOHOB.



OTO HaCTONbKO HEOXWOAHHbIA BbIBOA, YTO OOblYHAs nepBas peakuus Ha
Hero - "Yywsb! He moxeT 6bITb!" A BTOpon Bonpoc: "UTo xe yaepxumBaeT B
OTHOCUTENbHON  CTPYKTYPHOM  LENOCTHOCTM  CylecTBeHHO ©60nbLune
o6bekTbl, Y4em ConHe4yHasa cuctema?"

OTBeT Ha 3TOT BOMPOC AOBOJSIbHO MPOCT - 3TO OObIYHbIE 3aKOHbI rAa30BOU
ANHAMVKU B MPUMEHEHUU K "rpaBUTOHHOMY rasy". Ecriv rpaBUTOHHLIN ras
HanosiHaeT BCO BceneHHylo, To OH HaxoauUTCsA B NOCTOSIHHOM ABWXKEHUU, U
B HEKOTOpPbIX 006nacTsax npoCTpaHCTBA BO3HMKAKOT OFPOMHbIE BUXPWU,
COCTOSILLME M3 BUXPEW MeHbLIEro pasmepa. HarnsgHbiM M Xopowo Ham
N3BECTHLIM aHanoroMm ABMASTCH LUMKNOHbI, TanyHbl 1 TOpHAAo (CMepyn) B
3eMHoun aTMmocepe. Monekyn Bo3gyxa, HaXOOALWNXCA B OBUXEHUU, Mbl HE
BMOUM, B CWMYy MX ManoCTUM W NpPO3payHOCTM rasa, HO cygum 06 ux
ABWXKeHUW, Habnogaa obnayvHble 1 NbiieBble Macchl, cocTosilwmne n3 bonee
KPYNHbIX (M NOTOMY BUAMMbBIX HAMW) YacTuL, (Kanenek).

Puc.5. TopHado Had mopem



Puc.6. L{ukrioH (CHUMOK u3 kocmoca)



Pué.?. yaaaH
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Puc.8. aH "Uzabesnb"

OpHoro B3rngga Ha J'II-06le N3 crnunpasnbHbIX rajlaktnk oCTaToO4HO, 4YTOObI
BO3HUKINA aHasrorna ¢ yparaHamum n UMKroHamu:



piral Galaxy Messier 100

Pwuc.9. MNanakmuxka M100

[‘paBUTOHBI NO NpeaBapUTENbHbIM OLEHKaM MMEKT pasMepbl NPUMEPHO Ha
8-10 nopsiakoB MeHbLune, YeM pa3mMep CBOOOAHOro aneKkTpoHa. YacTuuku
Takmx pasMepoB Mbl CErogHsi HENOCPeACTBEHHO Habnwogatb He B
cocTosiHun. bonee Toro, cornacHo npefcrtaBneHusam akag. B.[mH3Gypra,
CYLLECTBYIOT Takke n 6onee KpynHole, U, TEM HE MEHee, BCE elle Nnoka He
HabniogaemMble HEMOCPEACTBEHHO YaCTUYKW, HasBaHHble MM "npeoHamn"
(Mx pasmepbl NpUMEPHO Ha 4-5 NOPSAKOB MeHbLUE pa3MepoB CBOBOAHOro
anekTpoHa). HabnwogaTtb ke B Hawu Teneckonbl Mbl MOXEM nULb
pe3ynbTaTt ropasgo 6onbwmnx No macwTabam NpoLECCOB - CBEYEHNE 3BE3A
N Nbinera3oBbix 06M1akoB.



Puc.10. anakmuka M104 ("Combpepo”)

paBuToHHaa runotesa [1-4] npegnonaraeTt, 4To "OTBETCTBEHHbIMK" 3a
AIBNEHNe rpaBuTaLMm SBMSIOTCA rPaBUTOHbI (MUKPOYaCTULbI, OBMXKYLLMECS
CO CKOPOCTSIMM O COTEH MWUSIFIMOHOB KUITOMETPOB B CEKyHAY C ASMHON
csobogHoro npobera npumepHo 0,5-1 napcek - 4o 3 CBETOBbIX IiET).
"OTBETCTBEHHBIMU" Xe 3a SABEHUS 3NEKTPOMarHUTHble M CBETOBbIE 3Ta
rmnotesa nonaraet "npeoHbl" - ropasgo 0Gonee  KpymnHble 4acTuupbl,
aswmkymecsa co ckopoctsamm okono 300 000 km/cek (Co CKOpOCTbIO cBeTa).
[MpeoHbIl, No-BUOMMOMY, COCTOAT U3 FPABUTOHOB, SBMSASCb rPaBUTOHHbLIMU
BUXPAMU. DNEeMeHTapHble YacTulbl B CBOK ovepenb NpeactasnsoT cobon
BUXPU MPEOHOB.

PaannyHble obnactu npocTtpaHcTBa BceneHHoW MOryT MMeTb pasfiMyHyto
NAOTHOCTb FPaBUTOHHOrO rasa. [pu NpPoYMX paBHbIX YCIOBUAX OT 3TOW
NAOTHOCTKN, NOBUANMOMY, 3aBUCAT BCe 6e3 UCKIIOYEHN Tak Ha3blBaeMble
"pyHOameHTanbHble MOCTOSAHHbIE", B TOM u4ucre u "rpaBuTauMOHHas
NnocToaHHas". [JencTBUTENbHO, NPaBUTOHHbBIAN MOTOK PasfIMYHOM MNIIOTHOCTH
OygeT okasbiBaTb Oorbllee UM MeHbLUee npuTankmBalollee BO34eNCTBme
Ha Tena, pacnosioXeHHble B npegenax csobogHoro npobera rpaBUTOHOB,
obpasylLmx rpaBUTOHHYKD TeHb. A Bcneg 3a MMOTHOCTbK PaABUTOHOB,
KOTopble, MO-BMAUMOMY, ABRSATCA "kMmpnndmkamun" ans "ctpouTtenncrea”
Bbonee BbICOKMX 3TaXen MUPO3aaHus, OOSMKHbI U3MEHSTbCA UM BCe Tak
Ha3blBaeMble "MUPOBbIE MOCTOSAHHbIE".

N3 ckazaHHOro SICHO, YTO BCreACTBME MPOCTPaAHCTBEHHOrO OrpaHUYeHus
AnuHon cBobogHoro npobera rpaBUTAUMOHHBLIE SIBMEHUS HE MOryT
HabngaTbCs Ha BOMbLUMX PacCTOSAHUAX OT Ntobor Macchl BewecTBa. Ha
paccToAHUAX, GonblMX NpUMEPHO 3 CB. roga, OBWKEHME MacC Yxe



onpependeTcd He rpaBUTauMOHHbIMA Sd)(beKTaMVI, a 3aKoHaMu rasoBoW
OVNHaAMUKN.

ManakTuku

Puc.11. Manakmuka M74

[anakTMkM NpeacTaBnsioT COOOM MMEHHO BUOUMYKO YacTb ABWXKYLLMXCS
rPaBUTOHHbIX MOTOKOB (BMXpW). TOYHO TakK e, Kak Mbiflb MU KaMHU genatT
ANsi Hac BMOUMbIMK CMepYmn B aTMocdepe, CKOMMEeHNs1 KOCMUYECKOW Mbifn
n Gonee KpynHbIXx 0OpasoBaHWiA, BKMNtoYasi 3Be3dbl, AenalwT Ans Hac
BMOUMbBIMU ranakTuKu.

Pasmepbl ranaktuk agoBonbHO Oonbwuve. Tak, ConHue HaxoauTcs
AOBONbHO 6nmn3ko K Kpato Hawen [anaktukm "MnedHbin yTe", n Ha
pacctosHun npumepHo 30 TbiCAY CBETOBbIX fIET OT €€ LeHTpa.
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Pwuc.13. lNonoxeHue ConHya 8 Hawel 2anakmuke

A rpaBUTOHHas rMnoTesa npeackasbiBaeT CyLWeCcTBOBaHME CUM rpaBmMTaumm
He bonee, YeM Ha paccTosaHun 3 cBeToBbIX roga. MNOHATHO, YTO HM O KaKOM
"rpaBMTayMoOHHOM" B3aMMOLENCTBUN MeXAy 3Be3daMun B ranaktmke u ee
rMNOTETMYECKOWN LEHTPanbHOMW Maccom n peydn bbiTb HE MOXET.



B TO e Bpemsa cyllecTBOBaHME ranakTuk B BuUAe BUXpPeW PaBUTOHHOIO
rasa He NPOTUBOPEYUT HabngaemMmomy ahdekTy.

Puc.14. lanakmuka N3344

Puc.15. Nanakmuka NGS4414

3Be3gbl OBUraldTCA CO CKOPOCTSMUM MECTHbIX FPaBUTOHHbBIX MOTOKOB,
dhopmupyack M ymupasa B 3TUX NOTOKAX, U HET HUKaKoNn HeOHBXOAMMOCTU B
HanNU4yMM MOLLLHOIO LeHTpa NpUTSXKEeHUd, 3acTaBnsiowero nx ABuratbCcs no
cylwecTByowmm opbutam. NpegnonoxeHme 0 HanMYnUn rpaBUTOHHOIO rasa
CHMMaeT HeobXOAMMOCTb B NPEANONIOXEHUN O CyLLeCTBOBaHMM BOMbLUIOW
Macchbl B LeHTpe ranaktukn. Begpb HUKTO e He TpebyeT, 4ToObl B LEHTpe
TandyHa Haxogunacb Kakas-TO Macca, 3acTaBnsiowas Maccbl Bo3gyxa
ABUraTbCa BOKPYr Hee no kpyry! HanpoBTu, B UeHTpe TandyHa kak pas
HaxoOuTCs 30Ha paspeXeHHOro Bo3ayxa, OTHOCUTENbHO CMNOKOWMHasi 30Ha,



KOTOPYHO MOPSIKM Ha3blBatoT "rnas tandgyHa". 3T1oT "rnas" xopowo BuaeH Ha
doTo

Punc.16

N Ha yBGJ'IVI'-IGHHOVI ero 4yactu



. LT 4
2 T

i
S .
o

Puc.17

Ha cHuMmke u3 kocmoca noyvty Noboro LMKNoOHa Ha NOBEPXHOCTU 3emnn
BuAHa "4yepHas abipa"



Punc.18

BosHunkHOBEHME ra3oBoro rPaBUTOHHOIO cmep4ya aHanornm4Ho
BO3HUKHOBEHWMIO Pa3BUTNUO CMep4a B aTMOC(bepe.



Puc.19. BosHukHogeHue 2a308020 cmepya. CepbIMU MPsIMOYy20/IbHUKaMuU
yCr108HO 0603Ha4Y€eHbI MOMOKU 2a3a, 08UXXYUWUECS 80 8CMPEYHbIX Harpae1eHUsIX



Puc.20. Cmepu 6 Kocmoce - annunmuyeckas 2anakmuka. Takol cmepy
B803HUKaem rpu 3Ha4umeJsibHOM MPOMsiXeHUU rMnomokos 2a3a "8 enicomy”



Puc.21. Pazsumue mopHado 8 ammocghepe




Puc.22. TopHado e Kocmoce - criuparnbHas eanakmuka

Puc.23. CpeldHsis yacmb mopHa0o He CrIUWKOM 3aMemHa, mak Kak 8 Hel Hem
MbIu U 8005IHbIX Karesib

3emHOM Habniogatenb He BUOMT OaXe CaMoro KOHyca KOCMWYECKOro
TOPHaJo, aHasiorMyHo TOMY, Kak Ha puc.23 Mbl HE BMAWM BCEro TOpHago
uenvkom. OH BMAOUT NULWb 3BE3Abl U ranakTukm B Mectax nx obpasoBaHus.
Ho ecnu npucmoTpeTbes K dpoTorpadmm cnmpanbHOW ranakTuky Ha puc.22,
TO MOXHO yBuMaeTb crabbin ronyboBaTbil crneqj CBeTAWeroca rasa,
HanpaBfieHHbIN OT ranakTUKN B HWXKHIOK U BEPXHIOK YacTu doTtorpacpun. B
CcMepyax B 3eMHOW aTMocepe BEpPXHUE ero 4yacTu OTCYTCTBYIOT, TaK Kak



Bbille CroeB, CO3JalolWmx BUXPb, aTMocdepa [OBOMbHO ObICTPO
CTAHOBUTCA paspexeHHoW. A T[paBUTOHHbLIN a3 KocMoca WMeeT
OTHOCUTESTIbHO MOCTOAHHYIO MMOTHOCTb, U B HEM MOryT MNPUCYTCTBOBaTb
"BEPXHASA U HWKHAS" BOPOHKM.

Mo nocnegHMm [aHHbIM YyTb NN HE B KaXKAOW ranakTuke B ee LEeHTpe
HaxoguTcs "dyepHasa Ablpa". 3OTO CpaBHUTENbHO nerko obbscHsAeTCH
rPaBUTOHHOW rMnoTe3on, kotopada cuntaet BUOAVMMYHO "yepHyto ablpy" He
MaTepuanbHbiM obpa3oBaHueM, obnagaroLmm 6oMbLLOM MacCcon, a YeM-TO
nogoObHbIM "rnasdy TandgyHa", obnacrtblo, N3 KOTOPON MaTepusa oTopoLLEeHa K
BHELLHEWN YacTu BpaLatoLlenca ranaktmkn. OTOpOoLIEHHbIMU OKa3biBalOTCA
He TOMbKO KpYMHble MaTepuarnbHble YacTUYKM Bpoge aTOMOB, HO Aaxe
NPEOHHbIN ras, SBMAAWMACA Cpeaon pacnpocTpaHeHNa cBeTa W
3ANEeKTPOMarHUTHbIX KonebaHun. MoxeTt 6bITb. UMEHHO MO3TOMY Mbl U He
Bnanm Hudero YEPES "yepHyto abipy". BHyTpn Hee HeT cpefbl, B KOTOPOW
Obl MOrnMM pacnpocTpaHATbCA  "anekTpomMarHuTHble" konebaHnusi, a
cBobogHO neTawme OTOHbI NPEncTaBnAalT cobor  maTepuanbHbie
obpasoBaHug. Takke oTbpacbiBaeMble N3 LeHTpa NOTOKaMW rPaBUTOHOB.

Puc.24. YepHas Obipa 8 kocMoce



Ha ogHOM M3 CHMMKOB, NMOSIBUBLLMXCS B npecce, Obina 3adukcupoBaHa
yepHas [fblpa B OKaWMNEHMM [OOBONbHO HApkMx 3Be3q. [lpo Takue
doTorpacmm 0BbI4HO FOBOPAT, YTO OHM MOCTaBUIM aCTPOHOMOB B TYMUK -
HEe HaxoauTcs noaxoAaswero OObSACHEHWA 3TOMY SBMEHUIO - Bedb B
COOTBETCTBUN C Teopuen "depHasa Ablpa" OomkHa Obina AaBHbIM OABHO
"Bcocatb" B ceba 3Tu 3Be3gbl. Ha puc.24 npuBedeH nub PUCYHOK
YyrNOMSIHYTOM (poTorpadumn, OTCyTCTBYIOLLIEN Y aBTOpAa.

C TOuYKM Xe 3peHns rpaBUTOHHOW TMMNOTE3bl HUKAKOW 3aragku HeT. "YepHas
abipa" - ato "Inmas TandyHa". [daxe ecnn 3T 3Be3dbl HaAxXoOATCHA B
HenocpeacTBeHHOW 6nM30CTM OT "Ablpbl" (@ HE MPOEKTUPYITCA U3 OPYrux
NMOCKOCTEN), TO OHWU MPOCTO (POPMUPYIOTCH B TEX YACTAX KOCMWUYECKOTrO
TandyHa, KOTopble OTOPOLLEHbI OT LIEHTPA BPALLEHNSA 3TOr0 BUXPA.

AsneHne  "yepHom  Oblpbl", BO3MOXHO, MOXET  COMNPOBOXAATbCS
"BcacblBaHMeM maTtepun”, HO 3TO BCacblBaHWE cCKopee Bcero uaeT no teny
TOpPHaAo0 4Yepes «BOPOHKY» B BUAE «rnasa TangyHay.

TemHaa maTepun

N3 ckasaHHOro cnegyet, 4TO XOTS PaBUTOHHbLIA ra3 B 3TOW runoTese
npegnosiaraeTcsa CywecTBYOLWUM U, OQHOBPEMEHHO, HEBUOUMbBIM, TEM HE
MEHee, €ero Henb3s cyutaTtb TOW camou "TeMHoM MmaTepuen”,
CyLLEeCTBOBaHME KOTOPOW, MO MHEHUI CTOPOHHMKOB TakouW Teopuu,
obObACHSET ABMXKEHME 3BE3 HA KpasiX ranakTuk.

Npea o cywecTtBoBaHMM HekoenW "TeMHOM MaTepumn" BO3HWKNA U3
HabnaeHUN 3a ABMXKEHNEM 3BE3[ Ha Kpasix ranakTuk, KOTopble nokasanu,
4YTO cuna MNPUTSDKEHUA 3TUX 3Be3n K LeHTpanbHbIM 06MacTaM ranakTuk,
paccunTbiBaemas no 3akoHam Kennepa, He COOTBETCTBYeT TOW cune,
KOTOpPYH AO0SMKHA co3gaBaTtb obuias macca (oueHoYHas) BUOUMBIX 3Be3[]
3TUX ranakTuk. AT 3BEe3abl ABUraloTCsa Tak, Kak OyaTo ux yaepxuBaeT Ha
UX paguvyce BpauweHus ropasgo Gonbliasi cuna, 4em  pacyeTHas,
BbITEKalOLWass W3 yKa3aHHOM OLEHKM MaccCbl. M3 3TOro HEKoTOpbIMU
yYeHbIMMU K Obln caenaH [[OBOSIbHO-TAKM MNPSMOSIMHENHBLIN BbIBOA, YTO
pearnbHas Macca 3TUX ranakTuk 4ormkHa 6biTb (M eCcTb) BonbLue pacyeTHON,
N Mbl MPOCTO He MOXeM HabnogaTb 9Ty Maccy, OHa OKasblBaeTCHA OT Hac

"ckpbiTon" ("TemHon").



Puc.25

OTO npeanonoXeHWe He CIULLKOM HPaBUTCA MHOIMMM WUCCreaoBaTersiM.
MosiBNsitoTCA COOOLLEHNS O BO3MOXHOCTU MHTEpRpeTaunn aTux SiBNeHui ¢
NMOMOLLbI0 ApYrnx Teopui. To ecTb 3Ta rmMnoTesa HaxoauTcs B mpouecce
obcyxaeHus. U ee HeNb3s NpMHUMaTL 3a OKOHYaTENIbHOE MHEHUE YYEHbIX.

paBUTaAUMOHHAS Xe TrunoTesa He HyXaaeTca B NPeanosiokeHnun o
«CKpbITOW Macce».

dBonouusa nnaHeT v 3Be3q

OpHako, He cnegyeT AymaTtb, YTO rpaBUTOHbLI MPOSIBRSKT cebs rae-To
HeBooOpa3mMmo ganeko B kocmoce. OHW, 4YTO HasbiBaeTcs, "pabotatT" y
Hac NPSIMO No4 Horamm.

B cooTBeTCTBUM C TrPaBUTOHHOW TMMNOTE30M rPABUTOHbLI, MPOHUKaOLWME
BHYTPb MaTepuanbHOro tena, BegyTt cebs no-pasHoOMy B 3aBUCUMOCTM OT
pasmepoB aToro Tena. Ecnu Teno wnmeet Hebomnbluve pasmepbl, TO
rPaBUTOH, NPOXOOUT Yepes3 Hero, Kak nyns ckBo3b TopHago. lMpu aTomM OH
BCTpeYaeT Ha CBOEM NYTM MaAKCMMYyM OAMH U3 aTOMOB BeELLECTBA.



e

Puc.26

Bpemsa B3anmopgencTeusa rpaBUToHa ¢ aToMOM (NMPOTOHOM) KpanHe Marno,
COOTBETCTBEHHO HEeBesMka U NoTepsd CKOPOCTU Y rpaBUTOHA. YacTb cBoen
KWHETUYECKON 3HEPrMM OH OTAaeT aTOMy BELLECTBA, YEM WU Bbi3blBAET
adbdekT rpaButauun. Ecnm xe Teno wumeetr ©60nblive pasmepbl, TO
rPaBUTOH MOXET BCTPETUTbL HA CBOEM MYTW HECKOJTbLKO aTOMOB.

Puc.27

[Mocne psga  CTOMKHOBEHUMM  CKOPOCTb  FpaBMTOHA CHWXaeTcs, a
HanpaBneHne ero ABMXEHUA MOXET U3MEHUTbCA. YeM MeHblUue CKOPOCTb
rpaBUTOHa, Tem  Oonblue  BEpPOATHOCTbL  €ro  OTKMIOHEHMss  OT
nepBoHa4vanbHOro HanpaesneHus ABwxeHus. OTKNOHeHMEe 3TO dABnsAeTCs
XaoTUYEeCKUM, CriydarHbiM, WU B CyMMe He npuBOAUT K 3adpdekTy
BO3HWKHOBEHUS OOHOHANpPaBfieHHOW cunbl U aBwxeHus. [pyn 6GonbLion
NIOTHOCTU M Macce BewecTBa 3TO NPUBOAUT K “"packayMBaHuMio" aTtoMoB
OKOMO HEWTPanbHOro COCTOSAHWUA, YTO MNPOSIBNSIETCA BHELWHEe B BuAeE
pasorpeBa BeulecTtBa. (CnegyeT nmetb B BUAy, YTO 3TOT MPOLECC MOXET
MUMETb MEeCTO nuwb npu OonbluMX NMOTHOCTAX BewecTtBa. [lpu
OTHOCUTENbHO Manon nrOTHOCTU BeLlecTBa TENnoBOE [ABMKEHME €ero
MOJIEKYST MOXET BbI3bIBATbCA Pa3HbIMU MPUYMHAMN).



[Mpn ganbHenLweM CHUXEHUU CKOPOCTWU rpaBUTOHA (M BbICOKOW MIIOTHOCTU
BELLECTBa, BbI3bIBAIOLLErO CHUMXEHWE 3TOW CKOPOCTU) rPaBUTOH MOXeT
ObITb 3axBa4yeH aTOMOM (MYHKTUPHBIN KPY>KOK Ha puc.27). B aTnux ycnosumsix
BO3HWKAIOT MMNOTETUYECKN npeackasbiBaemMble npouecchbl obpa3oBaHUs U
BUOOU3MEHEHNS BellecTBa, YBernuMYeHue ero maccbl U U3MEHeHue ero
XMMUYECKNX CBOWCTB. JTU MpoLEecChl, NOBUAMMOMY, BO3MOXHbl NULb B
pa3orpeTbiX [0 BLICOKOW TeMnepaTypbl Hegpax nnaHer.

OBoNnUMA NNaHeT M UX MpeBpalleHne B 3Be3Obl B CBETE IPaBUTOHHOM
rmnoTesbl NOAPOBGHO paccMoTpeHbl B kHure [5] B.bruHos. "Pacmywas
3emsis - us nnaHem & 38e30b1".

dBONKOUMIO NNIaHeT Mbl UMEEM BO3MOXHOCTb B OMNpPederieHHOW Mepe
HabnwgaTtb, M3yvas nnaHeTbl M CNyTHUKM nnaHeT Hawen ConHeyHou
cuctembl. ['paBUTOHHAA rmMnoTesa pocTa NnaHeT M npeobpasoBaHus KX
BelLleCTBa UCKNOYaeT NpeacTaBneHns 0 MHOMMX U3 HUX Kak 00 OCTbIBLUMX
nnaHeTtax (Takoe MHeHWe A0 cuMx nNop 6bITOBano B OTHOLLEHMMW, Hanpuvep,
JlyHbl). MnaHeTbl pasorpeBatoTcsa Bce Gonblie n 6onblue NPOHUKaKLWMMn
BHYTPb rPaBMTOHaMM MO MEpPEe HAKOMMEHUS B HUX MacCbl BELLECTBA, a He
TEPSOT HaKOMMEHHY B HUX paHee TennoTty. bonee Toro, BHyTpW nnaHeT
NPOUCXOOWT HaKOMMEHME MacChl, Npoucxogswee B pesynbTarte 3axBaTa
aToMamu rpaBuTOHOB. 10 AaHHbIM BnnMHOBa NPUPOCT Macchl 3eMnn B 3TOM
npouecce coctaenseTr 1,7 mnH ToHH B cekyHay (!), B TO Bpems Kak 13
OKpy)KatoLlero npoctpaHcTBa 3axBaTtbiBaeTca Bcero okosio 10 000 ToHH B
rog. NnaHeta Takum obpa3omMm pacTeT W3HYTpU, a He cHapyxu. MoxHOo
npegnonoXuTb, 4YTO OYeHb YacTble 3emneTpsaceHuss Ha  JlyHe
(NnyHOTpSAACEHNS), CUNBHO OTNNYAIOLLMECS MO CBOEMY XapakTepy OT 3EMHbIX,
N obHapyXeHHble, KaK TONbKO Tam Obln nocTaBfieH nepBbii cencmorpady,
UMEKOT UMEHHO 3TY NPUYMHY.

dBonouus 3sesq

Mo rmnoTte3e bnnHOBa CpaBHUTENBHO HebonblME KYCKM MaTepum
NMOCTENEHHO pacTyT No obbemMy KM Macce, MOAUULMPYIOTCH, WHOrga
CT@HOBATCA NNaHeTamu, pas3orpeBaldTCA  WU3HYTPW, U MOCTENEHHO
NnpeBpaLLaloTCsl B KOPUYHEBbBIE KapMKN - CPaBHUTENBbHO HeBonbLUne Tena,
no pasmepy Heckonbko 6onblie KonuTtepa, pasorpetbie 40 NOBEPXHOCTHOM
TemnepaTypbl B HECKONbKO COTEH rpagycos. [pu 3Ton Temnepartype Takas
3Be3fo-nnaHeTa  u3nyvyaeT  MPeMMYLECTBEHHO B  MHAPaKpacHoOM
AnanasoHe. [JanbHenlwee HakonmneHne mMaccbl NpuBOAUT K elle 6onbliemy
pasorpeBy, 3Be3ga nNpeBpallaeTcs B XKenTblh Kapnuk (Tuna Halero
ConHua) v ganee, yBennuMBasiCb MO BENMYUHE, BblpacTaeT 00 Genbix u
rony6bix ruraHtoB. (o BnuHOBY 3aTeM MOXeT NPOUCXOL4UTb B3PbIB
CBEPXHOBOW, HA MECTE KOTOpPOW Mnocrie 3TOro ocraetcs Oenbii Kapruk,
3Be3ga C BbICOKOM MMOBEPXHOCTHOM Temnepatypon U  OonbLUOKn
NNOTHOCTBIO).



Takum o6pasom, No brnvHOBY, 3BONOLMSA 3BE34, OTpakaemas guarpaMmmon
"epuwnpyHra-Paccena
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Puc.28

NPOUCXOAUT OT HayanbHOro ydactka B CaMOM HW3Yy AuarpamMmmbl BBEPX MO
"MaBHON nocnefoBaTenibHOCTU", B TO BPEMS KakK MPUHATbIE rMMNOTe3bl O
KOHOeHCcauun 3Be3[ M3  MEXNNaHeTHOro rasa npegycMmatpuBaroT
3BONIOLMIO 3B€3 B 06paTHOM HanpaBneHun.

"Kputnyeckas rpasutupyrowiasa macca"

OaHVM 13 crnefcTBuiA rPaBUTOHHOW TMNOTE3bl ABNSeTCA npeacTaBrieHne o
Tak HasblBaemMon "KpUTUYECKOW rpaBuTaumoHHon macce" [4]. [lpu
AOCTaToOvHO  BonblOM Macce KOCMUYECKOro Tera BHYTPU  Hero
€eCTeCTBEHHbIM nyTeM obpasyeTcsi S4p0, COBEPLUEHHO Henpo3payHoe Ang
rpaBuToHOB. (OOHUM U3 CneacTBMI 3TOrO ABMSETCH BO3HUKHOBEHUE BOKPYT
nnaHeT Konewl pasHoro xapaktepa). Ho, no mepe pJganbHeunwero
HakonneHus (pocta) mMaccbl BHYTPU 3Be3gbl (MM NMaHEeTbl), BO3HUKAET



CuUTyauusi, Korga rpaBUTOHblI HE TOSIbKO HE MOryT MPOWTU HACKBO3b 4Yepe3
KocMun4yeckoe (HebGecHoe) Teno, HO Aaxe He MOryT QOWTM O ero LieHTpa.
(pnc.29) BO3MOXHO, 3TO COCTOsIHME [LOCTUraeTcss TOSbKO Ha cTaguu
3Be3fbl.

Puc.29

C aT0Oro MoMeHTa BHYTpU 3Be3bl MOXET 00pa30oBbIBaTbLCS M CyLLECTBOBATb
Macca KakoW YrogHO BEJSIMYUHbI W MNIOTHOCTM - NPU MOCTOSIHCTBE €€
BHELIHMX pasMepoB 3TO HE OKaXeT HUKaKoro BIUSHUS Ha ee
rpaBMTaLMOHHbIE (rpaBuTUpyloine) cBoucTBa. BoT 3ta wmacca yxe
HapacTaeT C BHeWHeW 4acTu cdepbl 3aKPUTUYECKOM MaccChbl, Ha Tou
rpaHuue, OO0 KOTOPOM MOryT OOWTU BHeApSAWMecs B Teno rpaBUTOHbI.
KoHe4HO, pOoCT 3TOM MacChbl MPUBOAUT K YBESIMYEHUIO ee pa3MepoB, a
3Ha4YUT U rPaBUTALMOHHOW CUMbl HA 3a4aHHOM PACCTOAHUWU MPU MPOYUX
paBHbIX YCNoBUSX, HO B JOOOM cnyyae Ha pacCTosiHUM cBOBOAHOro
npobera rpaBUTOHOB 3Ta Cua JOBOSIbHO PE3KO HAaYMHAET CHMXaTbCS MU3-3a
pa3MbIBaHUS rpaBUTALMOHHON TEHN XaOTUYECKUM OBMKEHMEM rPaBUTOHOB.
B TO Xe BpemMs Ha cpaBHUTENbHO HEOOMbLIOM PacCTOSiHUM OT TaKow
Macchbl, Korga oHa "3akpblBaeT" oT NpobHOro Tena NPUMeEpPHO nonycgepy, u
Nnpu 3TOM MOMHOCTbLIO MOrfoLwaeT rpaBUTOHbI, NMPUXOAALME U3 3aKPbITON
nonycgepsl, rpaBuTauMoOHHAd cuna He MoXeT OblTb  OGonblie
ornpegeneHHon MNOCTOAHHOM BenuuuHbl. bornee nonycdepbl ata Macca
nepekpbiTb He MOXeT. A 13 nepekpbITon nornycoepbl OHa yxxe nornoTuna
BCE TrpaBUTOHbl. HauynMHas C onpegeneHHoro MOMEHTa KONMYecTBO
NPOTOHOB B 3TOM Tefe MOXeT OblTb CKOfb YrogHo 6onblwunM. Takum
o6pa3oM okasbiBaeTCs, YTO B Npupoae MOXeT CyLlecTBOBaTb Macca. "He
obnagawowasa rpaBuMTauMoOHHbIMKM CBOMCTBaMMK". OTO U MOHATHO - KBGO
rpaBuMTauma He ecTb abCconTHOE CBOMCTBO Macchbl BoOOLLE, a eCTb N1Lb
pesynbTaT NOMeLLeHUs Macchbl B cpey rpaBUTOHOB.



Tak 4To YepHble Ablpbl B TOM BUAE, B KOTOPOM UX CEroAHsi npeacTaBnsioT
HeKoTopble y4eHble, BpsiA v MOTyT CyLLLeCTBOBaTb.

Bo3HukHoBeHue n hopmupoBaHme BeceneHHowm

N3 nanoxeHHoro crnegyeT, 4To AN 00bACHEHUS BO3HWKHOBEHWSA Hallewn
BceneHHon  (MeTtaranaktmkm)  HeT  HeobXoAMMOCTM  MpuMBREKaTb
npegnonoxenus tuna «bonbworo B3pbiBa». Ha camom gene ato Bcero
Wb NpeanorioXeHue, OAWH M3 9KoObl BO3MOXHbIX cueHapueB. [lo
MHEHUIO CNeuMannucToB OH MMeeT Uuenbi psg  HegocTtatkoB.  OH
GasupyeTcs Ha NpeanosioKeHUU, KOTOPOEe Herb3A HWU NOATBEPAUTb, HMU
OonpoBeprHyTb. Ha cerogHAWHMM OeHb MNpPaKTUYECKN eOUHCTBEHHbIM
noaTeepxaeHnem Teopun BB aBnaeTca Tak HasbiBaemMoe MUKPOBOSTHOBOE
N3nyyeHne, npuxoasiiee K Ham Co BCeX CTOpPOH (MpaBga, C HEKOTOPbIMU
konebaHmsmn ypoBHs). OpgHako, BO3HWKHOBEHME 3TOM0  U3NyYeHUus
pasHbIMM  y4eHbIMW  0bbAcCHseTcAa  no-pasHomy. (M He  meHee
ybeantenbHblM MO CPaBHEHWIO C HUMKU SBNSETCA CcamMoe NpoCcToe
00bsAACHEHME B pamMKax [pPaBUTOHHOW rMNOTE3bl — 3TO pesynbTaT
CTONMHOBEHUA  OTAEfNbHbIX [PABUTOHOB C  OTAENbHbIMX  MpeoHaMu
OKpY>KalLLEero Hac NPoOCTpaHCcTBa.)

B TO e Bpemsi npegnonoxeHue o CyLwecTBOBaHUU rPaBUTOHHO-NPEOHHOIO
rasa nos3BonsieT paspaboTaTb WHYH TUNOTe3y BO3HWKHOBEHUS HaLUEWn
BCENEeHHON.

B cooTBeTCTBMN C 3TOM TOYKOW 3peHUs, 3a npeaenamm Hawen BeceneHHown,
Kyga Mbl Noka 3arfisHyTb ele He MOXEM, eCTb €elle BCEfleHHble U KX
MHOXEeCTBO. Bce BMeCTe OHM, KaK KIEeTOYKM MHOFOKMETOYHOro opraHm3mMa,
obpasyloT HeBoobpasuMmoe CyllecTBO, KOTOpoe BMOSHE MOXeT ObiTb
kakum-To  OpraHmsmom, Hanogobue Hawero CcobCTBEHHOro. JTOT
OpraHuam, ckopee Bcero, He NOAO3peBaeT O HalleM CyLLECTBOBaHUK, Kak
net 300 Ha3ag HUKTO He npefcTaBnsan cebe, YTO YenoBEYECKUA OpPraHn3m
COCTOMUT U3 KIMETOK, Kaxpasi W3 KOTOpPbIX - CINOXHEMWWA MexaHusm,
HEen3BeCTHO OTKyJa B3ABLUMICA.

KneTkn-BceneHHble BO3HMKAOT (POXOawTCs) W, BO3MOXHO, MOryT
paspyLuaTbecs U ymupaTb.

PoxaeHne HOBOW BCENEHHOW NPOUCXOANUT B pesyrnbTate cOnmxeHns OByx
APYrMX BCEMEHHbIX, Kaxaas U3 KOTOopbIX npeactaBnseT cobon OrpoMHbIN
BUXPb rPaBUTHHOrO rasa. [py 9TOM BO3MOXHbI [IBE OCHOBHbIX CUTyauun -
oba Buxps BpawakwTca B OAHY CTOPOHY (Hanpumep, NPOTMB 4YacoBOM
CTPEnKun) Nnn Bo B3anMHO-NPOTMBOMNOSOXHbIE CTOPOHbBI (puc.30).
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Puc.30

B cnyyae coBnageHus HanpasneHUn ABMXKXEHMS MOTOKOB rasa Ha rpaHuuax
Buxpen (BepxHas 4vactb puc.30), nNpou3oraeT nepekayka IJHeprum Ha
rpaHvLe COMNPUKOCHOBEHUS BUXPEN. Buxpb, norpaHunyHble CrouM KOTOPOro
nmeroT 60nbLY0 NMHENHYKD CKOPOCTb, OyaeT oTaaBaTb CBOK 3HEPIUO
BUXPHO C MEHbLWMMW JIMHEWNHBIMW CKOPOCTAMM YacTul, Ha rpaHuue
COMPUKOCHOBEHMS. OTO MPMBOAMT K HEKOTOPOMY 3aMeaSieHU0 BpaleHus
Gonee "GbICTPOro" BMXpS U K yCKOpeHuto BpalleHus ("packpyTke") Buxpsa
bonee wmegneHHoro. BO3MOXHbI, KOHEYHO, pasHble MNPOMEXYTOYHbIE
BapuaHTbl. ®PoTorpadpusi TakoWm cuTyauuu, cgernaHHasd C MNOMOLLbIO
Teneckona "Xabb6bn", npuBegeHa Ha pwuc.31. bonblwaa ranakTuka
pacKkpy4MBaeT MeHbLUY0 MO pasMepam, U YacTb BellecTBa, Nony4vvBLIas
GonbLUY0 CKOPOCTb, OTPbIBAETCS OT Manow ranakTMku M 3axBaTbiBaeTcs
bonbwon ("nepetekaeT" B Hee).



Puc.31
B cnyyasx ¢ B3aMMHO NPOTMBOMOSOXHBIM HanpaBfeHMeM BpaLleHNA MaxOBUKOB
NPOUCXOOUT HE pacKkpyTKa, a HaobopoT, B3anMHOe nx TopmoxkeHme. OgHako
pa3HOCTHas aHeprus BpalleHust (Kotopast MOXeT ObiTb 04eHb 60NbLLON) He
MOXeT NPOCTO TaK B3ATb N UCYE3HYTb. B 3TOM crny4ae Ha rpaHuue
COMPUKOCHOBEHNS MONen TArOTEHNS BpaLLaloLLNXCS BUXPEN C HEU3BEXHOCTbIO
BO3HMKaAET TPETUN BUXPb (B TEOPUN BUXPEN €r0 Ha3bIBaAKOT NOrPaHNYHbIM
cnoem), Hanogobue "napasnTHOW WecTepeHKn" B KOpobke nepegay aBTomoobuns
NN MeTanmnopexyLLero cTaHka.

TpeTun BUXpb MO CBOUM pasMmepam ropasfo MeHblue ABYX APYruX; OH Kak
Obl "3axaT" mMexgy HMMKW, U BCREeACTBME 3TOr0 YyrnoBasi CKOPOCTb €ro
BpalLleHNs 3HayuTenbHO Oorblle CKOPOCTU BpaleHUs KaXgoro u3
NnepBUYHbIX BUXPEN, KoTopble oba oThoalT emy CcBOK aHepruio. Begp
NNHENHas CKOPOCTb OKPY>XHOCTU TPEeTbero MaxoBuKa paBHA JUHEWHbIM
CKOpPOCTAM ABYX OPYrMX “MaxOBUKOB”, a ero paamyc 3Ha4YnTesribHO MeHbLLUE.
OpHako, HUKaKOro 3aMeTHOro MOBbIWEHUS TemnepaTypbl U OaBfieHUs B
TakomM BUXpe MOXeT W He npoucxoauTb. Ha camom gene HeBO3MOXHO
Aaxe roBopuTb O OaBfieHMUM U TemnepaTtype rPaBUTOHHOMO rasa, MOXHO
rOBOPUTb TOSMbKO O €ro MMOTHOCTU U CKOPOCTAX PaBUTOHOB. B MOMEHT
obpasoBaHna TpeTbero BUXPST ANA BHeLWHero Hao6nwpartens (He
oGnapawowero MOSIHOTOM 3HaHMA O MMUpe) Kak pa3 M npoucxoguT
He4To Bpopae "TBopeHus us Huyero".

Takum o6pa3om, B oOnNpedeneHHbIX YCroBusx (B3aMMHble pasmMepbl,
PacCTOSAHUSA, CKOPOCTK) MeXAy 3TUMM "cynepkonecaMmmn” MoXeT BO3HUKHYTb
"napasntHas wecTtepeHka", belleHo packpyymBaemas ¢ 060MX CTOPOH, HO
B OAHOM HarnpaBfieHun. JHeprus B AaHHOW o06nacTnm npoCTpaHCTBa



BO3HMKaeT M yBenuMunmBaeTca kak Obl "m3 Huyero" - Bcero nuwb napy
AECATKOB MUNNMapA0B NeT Ha3azd B 3TOW TOYKE NpocTpaHCcTBa BbIfo Kakoe-
TO ApYyroe COCTOsiHME, BO3MOXHO U C MUHUMAIbHOW 3HEpruen.

'Mnote3a bonblioro B3apbiBa TpygHO npuemMnemMma He TOSbKO MOTOMY, YTO
TpebyeT CUMHIYNApHOCTU, TO €CTb MPOUCXOXOEHUS BCENEHHOW U3 OLHOW
Touykn. Ee panbHenwee pacwmpeHne BO3MOXHO TOMbKO B KaKOM-TO
NPOCTPaAHCTBE, HO HACHO, 4YTO HUKakoro npoctpaHctea OO bBonbworo
B3pbiBa He 6bIno, n noaToMy HenoHATHO KY[A, B Kakoe NpOoCTpaHCTBO OHa
pacwupsietca. MNMosnanmomy, oHa gormkHa CO3OABATDL npoctpaHCcTBO Ha
nyTM CBOEro paclUMpeHnd, NpUMepHO Hanogobue xeaes3HOAOPOXKHOro
nyTeyknagyuka, He mHaye. MatemaTuka YCnyXnvBO npeafnaraeTt uesbin
pag maTtematudeckmx (!) rmnotes. Ho cumsmdecknm 3TO Takke TPYAHO
npencraBmmo.

HekoTopble Yy4eHble BMOMHE CNPaBeaSIMBO KPUTUKYHOT COBPEMEHHYH
du3nKy, 0OBABMBLUYIO MUKPOMUP HEKUM 3arnoBeHMKOM, B KOTOPOM He
AENCTBYIOT MOHATHbIE YenoBeKy 3akoHbl. Ho Beab M Makpomup
OKasblBaeTCs Takum e "3anoBegHMKOM"! NOHATHO, NoYemy pPenMrmosHble
dunocodbl yxeaTbiBaloTCs 3a NOAOOHbIE "Hay4yHble" naen - B HUX CTOMbKO
Xe normkn (a MoxeT ObiTb U MeEHee), CKONMbKO B HemaTtepuaribHOM
Heno3HaBaemoM AbcorntoTe.

B npeanoxeHHOM 34ecb BapuaHTe HET NpoTMBOpeYns. BO3HMKLWINIA HOBbIV
“Ny3blpb” rPaBMTOHHOrO rasa Hallen BceneHHOM pacnpoCcTpaHseTCsa B yXxe
NMerLLEMCS NPOCTPAHCTBE, B KOTOPOM HaxoadaTca apyrve BceneHHble. Hy,
MOTECHUT UX HEMHOXKO. OHeprusi Xe HuKyda He [gesaeTcs, obe
COMPUKOCHYBLUMECHA BCENEHHbIE YacTb CBOEW 3HEpPruv BpalleHus oTaanu
HOBOM BcenieHHon. Ho - Tonbko BpalleHus. Bclo octanbHyto SHepruio,
KOTOpas TpaTUTCA Ha Co3daHuWe BeLLeCTBa M pasorpeBa ero Ao 3Be3AHbIX
TemnepaTyp HOBas BCENEHHas Mony4uT U3 BCe TOro e rpPaBUTOHHOrO rasa,
B HEN CaMOW U Haxo4sLerocs.

OTKkygoa e, B KOHEYHOM cyeTe, BepeTcsi BCA 3HEpPrus BCeX BCEMNEHHbIX?
OTOro Mbl MOXEM elle OO0Nro He Yy3HaTb, Kak Kakas-HMbyab KrneToudka
noboro xMBOro opraHnsama He Mmoxet cebe npeacrasutb Beero CyuecTtsa,
K KOTOPOMY OHa MpUHAagnexuT Kak 4acTb, U, TeM Gornee, He MoxeT cebe
npeacTaBuTb  (PyHKUMOHMPOBaHUE aToro CyulecTtBa, HanuuMe B HEM,
HanpuMmep, NUWeBapuTENbHOrO annaparta, M BCAKAX OPYrMX CUCTEM.
CooTHOoLWeHns Halwmx MmacwTaboB COBEPLUEHHO HEMpeaACTaBUMbIE.

Otkyga Mbl ¢ Bamu GepemM 3Hepruo Ans cywectBoBaHus? M3 nuwm,
BepHo. Hy, Tak n CeepxOpraHnam gencTByeT Tak Xxe. "UTo HaBepxy, TO U
BHU3Y", - Kak roBopun 'epmec Tpucmeruncr.
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