Texker 41
dusnyecKkne acNeKThI JOKAJLHON BCeJICHHOH

0.1 XapakTepHoe MPOCTPAHCTBEHHOE SIBJIICHUE, OTIENAIONIEE KaK0€ JOKAIbHOE TBOPEHUE OT BCEX
OCTaJIbHBIX, €cTb mpucyrcrBue TBopueckoro Jyxa. Becpo He0GanoH, HecOMHEHHO, 3aIlOJIHEH
MPOCTPAHCTBEHHBbIM TpUCyTcTBUEM boxecTBeHHON CayxutensHulpl Cracorpaaa, IpUdeM Takoe
MPUCYTCTBHE CTOJh K€ HECOMHEHHO 3aKaHYMBACTCA y BHEIIHUX TPaHUI] HaIleH JIOKaTbHON
BceneHHol. To, uto 3anonHeno Jlyxom-Marepbio Hallel JOKallbHOH BcelleHHoM, ecmby Hebanow; To,
YTO MPOCTHPASTCSA 3a MPENeNbl e¢ MPOCTPAHCTBEHHOTO MPUCYTCTBUS, HaxoAuTcs BHe Hebamona u
SBIISIETCS BHEHEOAOHCKMMH O0JIACTSMU TIPOCTPAaHCTBA CBepxBceleHHOH OpBOHTOHA — JIPYTMMH
JIOKQJIbHBIMH BCEJICHHBIMU.

102 X0oTs M0 aAMMHECTPATHBHOMY YCTPOIWCTBY BEIHMKAs BCENCHHAS UETKO pasieNeHa My
MPABUTEIbCTBAMH IIEHTPAIbHOM, CBEPX- M JIOKAJIbHOW BCEJICHHBIX, XOTS OJTH pa3fesieHus
ACTPOHOMMYECKH COOTBETCTBYIOT IPOCTPAHCTBEHHOMY pa3rpaHUYeHUI0 XaBOHBI U CEMHU
CBEPXBCEJICHHBIX, TEM HE MEHEe, MEXIy JOKaJIbHBIMH TBOPEHHSIMH TAKUX YETKHX (PH3MUECKUX
JIeMapKallMOHHbIX JIMHUM HE cyllecTBYeT. SICHO pasnmuuMbl (U1 HAc) Jake OOJbLIMe M Majble
cexTopa OpBOHTOHA, HO WACHTU(DUIIMPOBATH (PU3NIECKUE TPAHUIIBI JTOKATHHBIX BCEICHHBIX HE TaK-
TO MPOCTO. DTO OOBACHAETCS TEM, UTO JIaHHbBIE JIOKAJIbHBIE TBOPEHUS B aIMUHHUCTPATUBHOM ILIaHE
OpPraHU30BaHbl COIJIACHO OIPENEIICHHBIM MEopuecKuM TPUHIMIIAM, ONPEEIAIONIMM CerMEHTALNI0
o0miero 3apsiia SHEPrUM Yy CBEPXBCENEHHOH, TOrma Kak MX (HU3UYECKHe KOMIIOHEHTHI,
IPOCTPAHCTBEHHbIE C(Eepbl — COJIHIA, TEMHbIE OCTPOBA, IUIAHETHI U T.J. MPOUCXOAST MPEXKIE BCErO
OT TYMaHHOCTEH, a TE€ AacCTPOHOMHYECKH BO3HUKAIOT B COOTBETCTBHM C OIpPEAEICHHBIMU
npeomeopyeckumu (TPaHCIICHICHTHBIMHI) TIIaHAaMU ApxuTekTopoB | 1aBHOl Beenennoii.

103 B oGmactu 0HO TOKANBHOM BCEIEHHON MOTYT ObITh 3aKTIOUEHBI OHA, HECKOIBKO — H Jake
MHOXECTBO — TYMaHHOCTeH, Tak ke M Hebamon ObuT co3/1aH M3 3BE3THO-TUIAHETAPHOTO IMTOTOMCTBA
AHIpoHOBEepa W Jpyrux TymaHHocTell. Mupsl HebamoHa mpomcxomsar OT pasHBIX TyMaHHOCTEH,
OJIHAKO BCE OHU 00J1a/laiy OINpeeIeHHBIM MUHUMYMOM OOIIIHOCTH MPOCTPAHCTBEHHOI'O JABMIKEHMS,
KOTOPOE pPa3yMHBIMH YCHJIMSMHU YIPAaBUTENEH MOIIM OBLIO OTPETYIMPOBAHO TaK, YTOOBI CO31aTh
Hallly TENEPELIHIO arperalyio MPOCTPAHCTBEHHBIX TEJ, B BUIE €IUHOIO LEIOr0 ABMXKYILYIOCS I10
opOuTaM CBEpPXBCEIICHHOM.

4104 TakoBo cTpoeHue TOKAMPHOTO 3Be3AHOr0 001aKka HeGamoHa, KOTOPOE CEroIHs ABIKETCS IO BCE
6osee ycToiunBOil opouTe BOKpYT co3pe3aus CTpenblia — LIEHTPa TOro Majoro cekropa OpBoHTOHa,
K KOTOPOMY IPHHAUICKHUT HAIlle JJOKaJIbHOE TBOPEHHE.

1. HenTpsl Mo Hebanona

U1 Crimpanerble u pyrie TYMaHHOCTH — MAaTEPUHCKHE JUCKH c(ep MPOCTPAHCTBA — MOPOXKICHBI
Paiickumu opraHm3aTopamMH CHIIBI; TPHYEM BCJEN 32 SBOJIOLUEH HEOYNISpHON TIpaBUTAIMOHHOMN
peakuuu ux (pyHKIMH B CBEPXBCEJIEHHOM MepelaloTcs LIEHTPaM MOLIM U (PU3HYECKHM KOHTpoJIepam,
KOTOpble OepyT Ha ce0s BCIO OTBETCTBEHHOCTh 3a YIpaBiIeHHE (HU3NUECKON HBOIIOIUEH
BO3HMKAIOIIUX ITOKOJEHUH 3BE3/IHO-IUIAHETAPHOI'O IOTOMCTBA. OTO (PU3MUECKOE PYKOBOJCTBO
npeascenenHoit  HebGagona mo mpuObitum  Hamero  CeiHa-TBopma  ObUTO  HEMEUIEHHO
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CKOOPJMHHUPOBAHO C €ro IUIAHOM OpraHu3aIuu BcelieHHOW. Bo Bmagenmum storo Paiickoro CeiHa
bora BepxoBubie Ilentper Moum u Macrtepa-®usndeckne KoHTpodepsl COTpyIHUYAIH C
NOsIBUBIIMMHUCS To3aHee PykoBoautensimu MoponTuitHo Moy U ¢ IpyruMu, 4ToObl CO34aTh TOT
OTPOMHBIN KOMILIEKC JIMHUM CBSI3U, KOHTYPOB SHEPIHH U ITyTE€H MOILHU, KOTOPbIE IPOYHO COCTUHSIOT
MHOECTBO IIPOCTPAaHCTBEHHBIX Tesl HebanoHa B eAMHYI0 aAIMUHUCTPATUBHYIO €MHHUILY.

12 K Hamieif OKaIbHOM BCEIEHHOH MOCTOSHHO npunucaHo cro Bepxosubix LlentpoB Mo
YETBEPTOr0 4YMHA. OJTH CYLIECTBA NPUHUMAIOT BXOJAILIME JIMHAUW MOIIM W3 ILIEHTPOB Y BEPCHI
TPEThEro YMHA U MEpeslaloT MOHMKEHHbIE U MOJU(PHUIMPOBAHHBIE KOHTYPBI LIEHTPaM MOUIM HAIIUX
co3Be3muii n cucreM. DYHKIIHMOHUPYS COBMECTHO, 3TH LEHTPHI MOIIM OOPa3yrOT IEHCTBEHHYIO
CHCTEMY YIpaBJIeHHUsS U cTabuiau3anuu, oOecreunBarollyl0 cOXpaHeHHe OajaHca U paclpenesieHue
SHepruii, Kotopsle 6e3 Hee ObUIM Obl QIYKTYUPYIOIMMH U NepeMeHHbIMU. L[eHTpsl Mo, ofHaKo,
HE CBs3aHbl C NPEXOAIIMMH W JIOKAJbHBIMU JHEPreTUYECKUMH BCIUIECKAMH, TAKUMH Kak
COJIHEYHBIE IISITHA U CUCTEMHBIE SHEPI€TUYECKUE BO3MYLIEHMS; CBET U JIEKTPUYECTBO HE SBISAIOTCS
OCHOBHBIMH SHEPTUSIMHU IPOCTPAHCTBA, a JIUILb BTOPUIHBIMU U TOOOYHBIMU BBIPAKECHHUSIMH.

113 C1o TOKANMBHO-BCETEHCKNX IIEHTPOB PacIionokeHo B CIacorpaje, rie OHH JIeHCTBYIOT B CAMOM
LEHTPE PHEPIHU 3TOr0 MHUpa. ApXUTEKTYpHbIE MUpPBI, Takue kak Cracorpan, Onentus u Hepycewm,
OCBEILAIOTCS, CHAOXKAIOTCS TEIJIOM M DHEPrueld MEeToJaMH, KOTOpbIE AENal0T MX COBEPLICHHO
HE3aBUCUMBIMU OT COJIHL[ IMPOCTPAHCTBA. DTH MHUPbI ObUIM MOCTPOEHBI — CO3JaHbl MO IJIaHy —
LEHTPaMHU MOUIM M (U3NYECKUMHU KOHTpPOJIEpaMHU M HpPEAHA3HAYAIUCh Uil MOIIHOTO BIMSHUSA Ha
pacnpenenenue sHepruu. OCHOBBIBAas CBOIO JESTENBHOCTh HA TAaKMX TOYKAX COCPEIOTOUECHHUS
YIPaBJIEHUsI HEPrUeH, LEHTPbl MOIIM CBOMM >KHMBBIM NPUCYTCTBUEM JAETAIOT (PU3NUECKUE BUIbI
SHEPIUM NPOCTPAHCTBA YIPABIAEMBIMA M HANPABIAEMBIMU II0 ONpPEIEICHHBIM KaHanaMm. lIpudem
9TH SHEPreTUYeCKUe KOHTYPHI CIIy’KaT OCHOBOW BceX (hU3MUYECKH-MaTepHaIbHBIX U MOPOHTHUIHO-
JTyXOBHBIX SIBJICHU.

4ild g KOKJIOMY W3 TEpPBUYHBIX Mojapa3fenennii HebamoHa, cocTosSmMX W3 CTa CO3BE3IUH,
MIPUITMCAHO JecaTh BepxoBHbIX LleHTpoB Momm nsaToro unHa. B Bamewm co3se3aun Hopnatuaneke
OHH pAacIIOJIOKEHbl HE B MUpPE-LIEHTPE, a B LIEHTPE OIPOMHOM 3BE3JHON CUCTEMBI, KOTOpasi o0Opa3yer
(usuueckoe AIpo  co3Be3AusA. B DJeHTHM CYIIECTBYET JECATh CBSI3aHHBIX MEXIy COo00M
MEXaHMUYECKUX KOHTPOJIEPOB U JECATh (hpaHIalaHKOB, KOTOpPbIE IOJIEPKUBAIOT COBEPILEHHYIO U
MOCTOSTHHYIO CBSA3b C COCETHUMH LIEHTPAMHU MOLIH.

TouHo B ¢oKyce TrpaBUTALMM Ka)JIOW JIOKAIBHON CHCTEMBI YCTaHOBIEH oJuH BepxoBHbiii LleHTp
Moimu mecroro unHa. B cucreme sxe Caranny NpUNUCAHHBIN K HEH LIEHTP MOIIM 3aHUMAeT TEMHBIH
OCTPOB IPOCTPAHCTBA, PACIIOJOKEHHBIH B aCTPOHOMHMYECKOM LEHTPE CUCTEMBI. MHOIMe M3 3THX
TEMHBIX OCTPOBOB TPEICTABIIAIOT COOOM OrpOMHBIE T'€HEPATOpPhbl, KOTOPBIE aKKyMYJIHPYIOT
onpezesieHHbIe BUIbl SHEPTrUU NPOCTPAHCTBA M HAMPABISAIOT UX B HYXHOE PyCJO, NPUYEM 3TH
ecTecTBeHHbIe Ipouecchl 3¢dexkTnBHo ucnonbiytorcs Llentpom Momm Caranuu, *uBas macca
KOTOPOTO JEUCTBYET KaK CBA3b C BBICIIMMH IEHTPAMH, HANPABISAIOMMMHA TIOTOKH OoJiee
MaTepuann3oBaHHoi Momu Kk Mactepam-®usndeckum KoHTposnepaM Ha 3BOJIIOLMOHHBIX IIAHETAX
MPOCTPAHCTBA.

115 Touno B (okyce rpaBHTALMH Kak/IOH JOKANBHOH CHCTEMBbI YCTAHOBJIEH OJMH BepXOBHbIN

Hentp Momu mecroro unHa. B cucreme xe CaraHuu NPUINIHCAHHBINA K HEW I[EHTP MOIIM 3aHUMAET
TEMHBIH OCTPOB MPOCTPAHCTBA, PACIIONIOKEHHBIN B aCTPOHOMUYECKOM IEHTPE CUCTeMbL. MHOTHE U3
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9TUX TEMHBIX OCTPOBOB IPEJCTABJISAIOT COOOW OTPOMHBIC T'€HEPATOPBI, KOTOPHIC AKKYMYIHPYIOT
ONpeNIeTIEHHbIE BUABl SHEPTHHM NPOCTPAHCTBA M HAMNPABISIIOT UX B HYKHOE PYyClIO, MPUYEM ITH
€CTECTBEHHBIC TpoIecchl 3 (dekTuBHO Hcnoib3ytoTcss LleaTpom Momm Caranuu, >kuBas macca
KOTOpPOTO JICHCTBYeT KakK CBsI3b C BBICIIMMH IICHTPaMH, HAMpaBISIONIMME TIOTOKH OoJiee
Marepuanu3zoBaHHON Momu Kk Mactepam-®@usndyeckum KoHTpornepaM Ha 3BOITIOLMOHHBIX MJIAaHETAaX
MPOCTPAHCTBA.

2. dusznyeckne KOHTPoJiepsl CataHun

21 Xora Macrepa-®usnueckue KoHTposepbl ciayxkaT ¢ LEHTpaMH MOIIM BO BCEH BEIMKOH
BCEJICHHOM, TeM HEe MeHee UX (PYHKIMH B JIOKAJIbHOU cucTeMe, Takoi kak CaTaHus, MOHATh HAMHOTO
npome. CaTaHus — 3TO OJHA W3 COTHU JIOKAJIBHBIX CHUCTEM, OOpa3ylOMHMX aJMHUHUCTPATHBHOE
ycrpoiictBo co3Be3nus Hopnatuaneka, OnmkalMMu cOCessMU KOTOPOTO SIBJISIFOTCSL CUCTEMBbI
Cannmarus, Accyntus, [loporusi, Copropusi, Pantynus u ['maatonns. Cucrembr Hopnatuagexa Bo
MHOIOM OTJIMYAIOTCS JIpyr OT Jpyra , OJHAaKO BCE OHM SIBJSIIOTCS  JBOJIOLUOHHBIMU U
Ppa3BHUBAIOIIMMHKCA, OUY€Hb TOX0KMMHU Ha CaTaHHIO.

4122 Cama sxe CaTaHust COCTONT M3 GOJIEE CEMH THICAY ACTPOHOMHUYECKHX IPYIII, I (H3HIECKAX
CHCTEM, HEKOTOpPbIE W3 KOTOPHIX HMMEIOT IMPOUCXOKIECHHE, CXOAHOE C MPOMCXOXKIACHUEM Ballel
Conneuynoil cucteMbl. AcTpoHoMuyeckuil 1eHTp CaTaHUM — 3TO OrPOMHBIM TEMHBIH OCTpPOB
MPOCTPAHCTBA, KOTOPBI BMECTE C OKPYXAIOIIMMH €r0 MHUPaMH PAcIlOIOKEeH HEAAJeKO OT LEHTpa
IPaBUTENILCTBA CUCTEMBI.

23 33 pckmoueHIeM npunucanHoro k CaraHuM UEHTpa MOIIM PYKOBOJCTBO BCEW CHCTEMOM
¢usngeckoit sneprum Cartanum cocpenoroueHo B Hepyceme. Macrep-®usmueckuit KonTtposnep,
HaxoJSIIUNCS B 3TOM MHpe-LUEHTPE, NEHCTBYET COIJIACOBAHHO C LEHTPOM MOIIU CHCTEMBI, CITy’Ka
IJIABOHM CBSI3M MHCIIEKTOPOB MOIIM, UMEIONUX CBOM IeHTp B Mepyceme, u PyHKIIMOHUPYS BO BCEH
JIOKaJIbHOM CUCTEME.

124 Kamanusarmeil SHEprMM B KOHTYPHI M €€ PACIpEICICHHEM IO OIPEACTCHHBIM KaHAIAM
PYKOBOZAAT IATHCOT XKUBBIX U Pa3yMHBIX MAaHUITYJATOPOB SHEPIUU, PACCEIHHBIX 110 Bcell CaTaHMH.
Bbnaronmaps sTuM (pu3muecKIM KOHTPOJIEpaM PYKOBOISAIINE EHTPHI MOIIY OCYIIECTBIIIOT MOJHBINA 1
COBEpPILIEHHBIN KOHTPOJIb HaJl OOJIBLIIMHCTBOM OCHOBHBIX BUJIOB SHEPTU POCTPAHCTBA, B TOM YHCIIE
W HaJ M3Ty4EeHHEM TOpSYMX CBETHJI U TEMHBIX MHPOB, 3apSKEHHBIX SHEPruei. DTa rpymma KUBbIX
CYILIECTB MOYKET MOOMIIN30BbIBATh, TPaHC(HOPMUPOBATh, MPEOOPA30BBIBATH U NE€peaaBaTh MOYTH BCE
BUIBI (PU3UUECKON YHEPTUU (POPMHUPOBAHHOTO MPOCTPAHCTBA U YIPABIISTH UMH.

123 9 y3Hu mpucyIa CocoGHOCTh K MOOHIIM3AIMA i IPE0OPa3OBAHMIO BCEICHCKON SHEpriy. Bam
M3BECTHO CBOICTBO PpACTUTENLHOW >KM3HH NPEOOpa3OBBIBATH MAaTEPUAbHYIO JHEPTHIO CBETa B
MHOT0ooOpa3ue BHIOB pPAaCTHTEIFHOrO LApcTBa. Bbl Koe-4TO 3Haere O MeToJe, IOCPEICTBOM
KOTOPOTO 3Ta pACTHTEIbHAs JHEPrus MOKeT ObITh mpeoOpa3oBaHa B SIBICHHUS >KUBOTHOM
JeATeNbHOCTH, OJJHAKO BaM IPAKTUYECKH HHYETO HE W3BECTHO O METOJE YNPaBUTENeH MOLIM U
(U3MYECKUX KOHTPOJIEPOB, HANICIEHHBIX CIIOCOOHOCTBI0O MOOWIM30BBIBATH, TpPaHC(HOPMHUPOBATH,
KOHLIEHTPUPOBATh MHOTOYMCICHHBIE BUIBI SHEPTUM MPOCTPAHCTBA M HAINPABIATH MX B HYXHOE

pycio.
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20 3ty cymecTBa, KMBYIIME B JHEPreTHUECKMX 30HAX, HEMOCPEACTBEHHO HE CBS3aHBI HH C
9HEepruel Kak COCTaBHBIM (haKTOPOM KHMBBIX TBOPEHHMU, HH C OOJIACTHIO (PH3MOTOTHYECKON XUMUH.
Wnorna oHu OBIBAIOT CBS3aHBI C (DM3WYECKHUMH MPEANOCBUIKAMH KH3HH, C pa3pabOTKON Tex
SHEPreTUYECKUX CHUCTEM, KOTOPbIE MOTYT CIYKUTb (U3MUECKUMH HOCHUTENSMU KMBON 3HEPruu
JJIEMEHTAPHBIX MAaTePHAIBHBIX OPraHU3MOB. B KakoM-To cMbIcie (pu3muecKkue KOHTPOJIEPhl UMEIOT
OTHOLIEHHE K MPEAUIECTBYIOLUIMM IIPOSABIEHUSAM MAaT€pUAIIbHOM DSHEPIuu, TaK K€ Kak OyXH-
MIOMOIITHUKY pa3yMa CBSI3aHBI C IPETyXOBHBIMU (PYHKIIUSIMH MaTepHATILHOTO pa3yMa.

27 31; pasyMHBIE CO3AHNS, OCYIIECTBISIONINE YIPABICHAE MOIIBI0 M PYKOBOJCTBO JSHEPIHE,
JIOJKHBI B KaXJI0M MUPE MTPUCIIOCA0IUBATh CBOM METO/IbI K (PU3HMUECKOMY CTPOEHHUIO U apXUTEKTYpe
JaHHOM 1utaHeTbl. OHM 6€301IMO0YHO MCIOJIB3YIOT PacueThl U BBIBOJBI CBOETrO IITAaTa (PU3MKOB M
JIPYTUX TEXHHUYECKUX COBETHHKOB O JIOKAJIbHOM BIIUSIHUU CUJIbHO HATrPETHIX COJHI U APYTHX THIIOB
CBEPX3apsKEHHBIX 3B€3/1. [Ipu ’TOM BO BHMMaHUE IOJIKHBI IPUHUMATHCS JaK€ XOJIOHbIE U TEMHBIE
THTAaHTHl TPOCTPAHCTBA W KIyOsIuecs oOjaka 3BE3JHOM MBUIM; BCE OTH MaTepHalIbHBIC BEIN
CBSI3aHBbI C IPAKTUYECKUMHU POOIEMaMU MAHUITYJIMPOBAHUS SHEPrHEH.

128 PyKOBOACTBO MOIIBIO-3HEPIHEiT IBOTIONMOHHBIX OOMTAEMBIX MUPOB — 00A3aHHOCTH MacTepos-
Ousnueckux KoHTposepoB, 0THAKO 3TH CyIIecTBa HE OTBEYAIOT 3a BCe COOM B MOTOKAX SHEPTHH HA
VYpantun. CyliecTByeT psii MNPUYMH, BBI3BIBAIOIIMX MOJOOHBIE BO3MYIIEHUS, HEKOTOpBIE U3 HUX
BBIXOJAT 32 MpeJeNbl 30Hbl KOHTPOJIS (PU3HMUECKUX XpaHUTENEH. YPaHTHs PaclookKeHa Ha JIMHUSAX
KOJIOCCAJIbHBIX JHEPIuid, 3Ta HeOOJbIIas IUIAHETAa HAXOOUTCS B KOHTYpPE UyIOBUIIHON
HaIPsDKEHHOCTH, U JIOKAJIbHBIE KOHTPOJIEPHI, CTAPAsICh YPAaBHOBECUTH 3TU JIMHUM DHEPIUM, MHOIZA
npruOeraroT K MOMOIIX OTPOMHOTO YHCia CYIIecTB cBoero unHa. Korma nmemo kacaercss (pu3muecKux
KOHTypoB (CaTaHuu, OHM BIIOJIHE CIIPaBJISIFOTCS CO CBOEW 3adauded, HO UM HE€ BCerja yaaercs
M30JIMPOBaTh MOIIHBIE MOTOKM Hopnatnaneka.

3. Hammu 3B€3/1HbIC CITIOABHKHUKH

H:31 B Caranun 6osee JIBYX ThICAY CBEpPKAIOLIUX COJIHII, U3TYyYaIOIMX CBET M SHEPTHUIO, Ballle Ke
COJTHIIE — CBETHJIO CpeaHell sspkocTu. U3 Tpuamatu O6avKalmx K BaM COJTHIT TOJIBKO TpH 00JIagaroT
Oonbiiel sipkocThio. Beenenckue YmpaButenun Momu Aar0T Havaao OCOOBIM MOTOKaM JHEPTHH,
TEKYIIUM MEXK]Ty OTJICITHbHBIMHU 3BE3/IaMU U CUCTEMaMH, KOTOPBIE T¢ 00pa3yroT. DTH COJIHEUHBIC TICYH
Hapsily C TEMHBIMU TUTAaHTAMU TPOCTPAHCTBA CIY)KAT IIEHTPaM MOIIM U (PU3NIECKUM KOHTpOJIepaM
MPOMEKYTOYHBIMU CTAHIMAMH JIJIs1 3P PEKTUBHON KOHIICHTPAIIMK KOHTYPOB SHEPTHH MAaTEPHATTbHBIX
TBOPEHUH U HAIPaBJIEHUS UX B HYKHOE pycJIo.

41:32 Counnaia HebaoHa moxoku Ha COJTHIIA JAPYTUX BCEJICHHBIX. MaTepuabHBIN COCTaB BCEX COJIHII,
TEMHBIX OCTPOBOB, IJIAHET, CITYTHUKOB U J]a)K€ METEOPOB COBEPILIEHHO OJIMHAKOB. CpeHUI AuaMeETp
3THUX COJIHI] COCTABISICT OKOJIO MIJITMOHA MHJIb, Ballle K€ COJIHEYHOE CBETHIIO HECKOIBKO MEHBIIINX
pasmepoB. Camas Oonbllasi 3Be3Zla BO BCEJICHHOW, 3Be3HOE 00Nako AHTapec, B UeThIpecTa
MATHAECAT pa3 OOJBINE BaIIero COJHIA B JAMAMETPE W B MISCTHACCAT MUJUIMOHOB pa3 OOJbIIE B
obveme. OmgHako MecTa JJisi pa3MeIlleHHs] 3TUX OrPOMHBIX COJIHII XBaTaeT ¢ W30BITKOM. B
MPOCTPAHCTBE Y HUX CTOJBKO YK€ MECTa, CKOJILKO OBLIO OBl y JIIOKUHBI alleJIbCHHOB, €CJIU Obl OHU
Bpallaisachk BHyTpU YpaHTHUH, a cama IJIaHeTa MpecTaBisia Obl COOOM MOJIBIHA map.

© Urantia Book Society of Greater New York www.urantia.info 4



4133 Korma conmma, MMEONME CITMIIKOM OONBIIME pasMepbl, BHIOPACHIBAIOTCS M3 HEOYISPHOTO
MaTEpUHCKOI0 JMCKAa, OHU JAEITCA Win (GOpMHUPYIOT JBOIMHBIE 3Be3/bl. Bce cosHIa M3HAYalIbHO
TOJIBKO Ta3000pa3Hbl, XOTs MO3KE€ MOTYT BPEMEHHO CYIIECTBOBaTh M B IOIY)KUJIKOM COCTOSIHHH.
Korpa Bame conHIE JOCTUINIO 3TOrO KBAa3WKHUAKOTO COCTOSHMSA MPU JaBJICHHUH, KOTOPOE
IpEeBpallaeT MAaTEepUI0 B CBEPXra3, OHO ObLIO HEJOCTATOYHO OOJIBIIMM, YTOOBI Pa3JeNuThCs IO
9KBATOPY, YTO SIBIISIETCS OJHUM H3 BUI0B (DOPMUPOBAHUS ABOWHBIX 3BE3/.

134 TIpn pasmepax, B JecsiTh pa3 MEHBIIMX, UM y BAIIErO COJHIA, STH OTHEIBIIAIINE chepsl
OBICTPO CXKMMAIOTCS, YIIOTHAIOTCS M OCThIBatOT. Korza e nx pazMepsl B TpUALATh pa3 0oJblIe — a
TOYHEe, Macca MaTepHH, WX 0Opa3yromeid, B TpUANATh pa3 OOJbIIe, YeM Y Balllero COJHIA, — OHU
OBICTPO pa3JeIIAIOTCS Ha JIBa OTAEIbHBIX Teja U JIMOO CTAaHOBATCS LIEHTPAMH HOBBIX CHCTEM, JIHO0O,
OCTaBasiCh B 30HE BIMSHUS CWJI B3aMMHOM IpaBUTAIIMM, BpAIalOTCsS BOKPYT OOLIEro LIEHTPa, KaK 3TO
MIPUCYIIE OJTHOMY W3 THIIOB JIBOMHBIX 3BE3].

4135 CambIM TTOCTETHIM KPYITHBIM KOCMHUYECKHM H3BEpXKCHHEM B OpPBOHTOHE OBUI HEOOBIYHBI
B3PBIB JIBOMHOMN 3BE3/IbI, CBET OT KOTOPOW JOCTHT YpaHTHH B 1572 romy Haiell 5pbl. DTa BCIBIIIKA
ObUIa HACTOJIBLKO CHMIIBHOM, YTO B3PHIB OBLT OTYETIUBO BUACH AAXKE THEM.

136 He Bce 3Be3pI TBepIbIe, OHAKO MHOTHE U3 GOJIee CTaphIX 3BE3J HMEHHO TakoBbl. HexoTopsie
U3 KpacHOBAThIX, TYCKJIO MEpLAIOIIMX 3BE3] B IEHTPE CBOMX OrPOMHBIX Macc oOO0JafaroT
IUIOTHOCTBIO, O KOTOPOH MOYHO JaTh IPEJCTaBICHUE, CKa3aB, YTO Ha YPAHTUHM OJUH KyOWUYeCKHi
JIOMM BEIIeCTBA TAaKOW 3BE3Abl BeCWJI OBl mecTh ThICAY (GyHTOB. OrpoMHOE JaBJCHUE,
COIIPOBO’KAAIOLIEECS UCTEUEHNEM TeIUIa U UPKYJIUPYIOIEH SHEpriy, IPUBEIIO K TOMY, UTO OPOUTHI
OCHOBHBIX MaTepHAIBHBIX €IUHHI] BCE OOibIIe M OONbIIe COMMKAINCH APYr C APYroM, TaK 4YTO
TENEpb OHM IIOYTHU JOCTUIVIM COCTOSIHUS 3JIEKTPOHHOM KOHIEHCALUU. DTOT NPOLECC OXIAKICHUS U
CXKATUA MOXKET MPOJOIDKATHCS 0 MPENEITBHON U KPUTHYECKONW TOYKHM B3PbIBA NPU YIBTUMATOHHON
KOHJCHCALIUU.

37 BONBIIMHCTBO COMHII-THTAHTOB CPABHHTENHHO MOJIOJIO; GONBIIMHCTBO K€ 3BE3I-KAPIHKOB (HO
He Bce) — crapble. Kapnuku, mosBuBIIMECS B pPe3yJbTaTe€ CTOJKHOBEHMS, MOIYT ObITb OYEHb
MOJIOABIMU M CIIOCOOHBI CHSTh MHTEHCHBHBIM O€JBIM CBETOM, TaK HHKOT/IAa W HE MpOias depes
UCXOJHYIO KPaCHYIO CTaIUI0 MOJIOZOI0 cBeueHus. Kak oueHb MoJo/Ible, TaK U OYEHb CTapble 3BE31bl
0OBIYHO H3JIy4alOT KpacHOBaToe MepuaHue. JKenTblii OTTEHOK CBUIETEILCTBYET O CpenHen
MOJIOZOCTH U MPUOIMDKAIOLIENHCS CTaAMKU CTapOCTH, SIPKO K€ OEeNblil CBET NOBOPUT O 310pPOBOM U
MIPOJIOJKATENIEHOM 3pEJION KU3HH.

38 X ot Bee 10HBIE COJIHITA HE TPOXOAT Yepe3 CTAIUI0 MyJbcaluii (o KpaitHel Mepe BUIAUMYIO),
TEM HEe MEHee, TJISs B MMPOCTPAHCTBO, BBl MOXKETE HAOIIOAATh MHOTHE U3 ITUX HAMOOJIee MOJIOIBIX
3BE€3[, AJI 3aBEPLICHMS LUKJA I'MFAHTCKUX, IIOXOXKUX Ha JbIXaTelbHbIE, PACIIMPEHUN U CXKATUH
KOTOpBIX TpebyeTcs OT ABYX /10 ceMu AHEW. Baie coOCTBEHHOE CONHIIE A0 CHX IOP COXpaHsSET BCe
MEHEE U MEHEE 3aMETHBIE CIIEAbl MOUIHBIX PaCIIMPEHU, MPOUCXOJUBLIMX B JHHU €r0 FHOHOCTH,
OIHAKO TIPEKHUN TEPHOJ IMyJbCAIHM, COCTaBISABIIMN TpOE€ C IOJIOBHHOW CYTOK, YIJIMHWICS IO
TENEPELIHUX HUKIIOB COJTHEUHBIX IISTEH C IPOJOJDKUTEIbHOCTHIO OAMHHAILATE C IOJIOBUHOM JIET.

41:3.9 o
HpI/Ipoz[a NEPEMCHHBIX 3BE3J] COBCPIICHHO pa3Hasd. YV oagHMX [BOWHBIX 3BE3] IIPpUJINBEI,
06yCJIOBJICHHI:IC 6BICTpO HU3MCHAIOIHUMCA pPaCcCTOAHUAMU IIPU ABUXKXCHHMU IBYX TCJI II0 CBOUM
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opOuTam, BEI3BIBAIOT U MEPUOANYECKHE (IIyKTYalluu CBETA. DTH NU3MEHEHHUS TPABUTAIIUH ITPHUBOIST K
PETYJISIPHO TOBTOPSIIOIIMMCS BCIIBIILIKAM, IOJOOHO TOMY KakK 3axBaT METEOpPOB B pe3ysbTare
HapacTaHWsl BEIIECTBA W DHEPIMM Ha IIOBEPXHOCTH IIPUBOJWAT K CPAaBHHUTEIBHO BHE3AITHBIM
BCIIBIILIKAM CBETa, KOTOPbIE OBICTPO 3aTyXalT 10 SPKOCTH, CBOMCTBEHHOH 3TOM 3Be3ne. Muornma
COJIHIIE Ha JIMHHUU OCJIa0JIEHHOTO T'PaBUTAIIMOHHOIO COIPOTHBIICHMS 3aXBaTbIBaeT LIEJbIA MOTOK
METEOPOB, OPOI CTOJIKHOBEHHUS BBI3bIBAIOT 3BE3/IHBIE BCIIBIIIKH, OJHAKO OOJIBIIMHCTBO MOJOOHBIX
SBJICHUH LIETMKOM 00YCIIOBJIEHO BHYTPEHHUMHU (DIYKTYaIHsIMU.

310 B onmoit rpymme mepemMeHHBIX 3Be3 MepUOA (IIYKTyalMii CBETAa NPAMO HPOHOPIHOHAICH
CBETUMOCTH, U aCTPOHOMBI, 3Hasi 00 3TOM, HCIIOJIb3YIOT TAKUE COJTHIA B KAYECTBE MAsIKOB BCEJICHHON
WIM TOYHBIX OINOPHBIX TOYEK U1 NalIbHEMIINX MCCIEAOBAaHUN NAJIEKHX 3BE3JHBIX CKOIUICHUH.
[Tonp3ysch 3TMM METOJOM, MOXHO TOYHEHMIIMM 00pa3oM H3MEpSTh MEXK3BE3HBIC PACCTOSHMS,
BEJIMYMHON Oo0Jiee 4eM MWIIHMOH CBETOBBIX JIET. bojiee coBepIIeHHbIE METOABI IPOCTPAHCTBEHHBIX
U3MEPEHU M YIydlIeHHBIH TEIEeCKOMMYECKUH METOJ]l KOrjaa-HuOy/Ab MO3BOJIAT IOJHEE PACKpPbITh
JIECSITh BEJIMKUX MOApa3ieNeHnil cBepxBceiaeHHOM OpBOHTOHA; MO KpalHEH Mepe, BOCEMb U3 3THX
THTAaHTCKUX CEKTOPOB Bbl Oynere HAOMIOAATh KaKk OrPOMHBIE M JOCTaTOYHO CHMMETPUYHBIE
3BE3/IHBIC CKOIUJICHUSI.

4. I[110THOCTH COTHIIA

441 Macca Baurero connua, 1o pacderam Balux (U3MKOB COCTABISET OKOJIO JBYX OKTHIITMOHOB (2
x 10 B 27-ii cTeneHu) TOHH, HA CaMOM JIej€ OHA HECKOJBbKO Oosbine. Celyac OHO HAXOIUTCS
MocepeIvHe MEXy CaMbIMH TIOTHBIMH M CAMBIMH Pa3peXCHHBIMHU 3BE31aMU U MMEET TUIOTHOCTD,
MPUOIM3UTENHHO B MOJTOpPa pa3a OOJNbIIyr0, 4eM y Boabl. OJHAKO BaIlle COMHIIE HU JKHIKOE, HU
TBEP/IO€ — OHO Ta3000pa3HOe — U ITO IMPaBjia, XOTs TPYAHO OOBSCHUTH TOT (aKT, Kak razoo0pa3Hoe
BEIIIECTBO MOXKET JOCTHYD M ITOH, M €III¢ 3HAYUTEIHHO OOJBIINX INIOTHOCTEH.

442 Tazo06pasHoe, KHUAKOE M TBEPAOE COCTOSHHS ONMPENEIMIOTCS ATOMHO-MOJIEKYIISPHBIMI
CBSI35IMH, IUIOTHOCTh € €CTh OTHOIIEHHWE 0O0beMa M Macchl. [IOTHOCTH MPSIMO MPOIIOPLHOHANIbHA
KOJINYECTBY MacChl B IPOCTPAHCTBE U 0OOPATHO MPONOPLHUOHATIbHA BEIMUUHE IPOCTPAHCTBA B Macce,
PAacCTOSIHUIO MEXAY LIEHTPAJIbHBIMH SIIpaMH BEILECTBA U YACTULAMH, KOTOPbIE BPALIAIOTCS BOKPYT
3TUX LIEHTPOB, a TAK)KE IPOCTPAHCTBY BHYTPU TAKUX MAaTEPHAIbHBIX YaCTHUL.

143 OcrpiBaromme 38e3/161 MOTYT OBITH Ia3000PA3HBIMU H OJHOBPEMEHHO UPE3BBIUAIHO MIIOTHBIMH.
Bbl HE 3HAKOMBI C COTHEYHBIMH C8epxea3damu, OJHAKO 3Ta U Ipyrue HeoObIYHbIe (JOPMBI MaTepUHU
OOBSICHAIOT TO, KaK IUIOTHOCTb JayK€ HETBEPJOr0 COJHLIA MOXKET ObITh paBHOM IUIOTHOCTH JKeJe3a,
IIOYTH TaKOW K€, KAaK IUIOTHOCTb YPAaHTHH, — W BCE PABHO HAXOJUTHCA B CHIBHO HarpeToM
ra3000pa3HOM COCTOSIHWHM, TPOIOJDKAs (PYHKIMOHUPOBATH KaK COJHIE. ATOMBI B 3THUX IUIOTHBIX
CBEpXra3ax UCKIIOYUTEIBbHO Malbl M COIEPKaT MAJIO IEKTPOHOB. Takue coJHLA U3PACXOL0BAINA U
3HAYUTEIBHYIO YaCTh CBOUX CBOOOIHBIX YIIbTUMATOHHBIX 3a[1aCOB YHEPTHUHU.

44 Onro M3 GmKARIIMX K BaM COJHIL, KOTOPOE HAYANO CBOKO KM3HB MPHOTH3UTEILHO C TOH Ke
Maccoii, 4To U y Balllero COJHIIA, ceifuac cxKajaoch IMOYTH J0 pa3MepoB YPaHTUHU, CTaB B COPOK ThICSY
pa3 IUIOTHEE, YeM Ballle COJHIE. Bec 3TOro XoJ0JHO-TOPSYEro razoo0pa3HO-TBEPIOTO BEHIECTBA
COCTaBJIIET OKOJIO TOHHBI Ha KyOMueckuil aroiiM. M Bce ke 3TO COJHIE H3Iy4aeT TYCKJIbIMH,
KPAaCHOBATHIN CBET — CTAPUYECKOE MEPIIaHUE YMUPAIOIIETO MTOBEIUTENS CBETA.
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145 BONBIIMHCTBO COMHII, OIHAKO, HE TAKHe IUIOTHBIE. [LTOTHOCTh OIHOTO M3 GiHKailkX K BaM B
TOYHOCTH paBHA TUIOTHOCTH Bamied arMocdepsl Ha ypoBHE Mops. Ecim Obl BBl OKazaiauch BHYTPH
9TOTO COJHIIA, TO HE CMOTJIH OBl HUYEro paznnuuTh. [Iprdaem eciam Obl TemIeparypa mo3BoJisiia U BBl
MorJIi Obl IPOHUKHYTh BHYTPb OOJIBIIMHCTBA COJIHL, MEPLAIOIIMX B HOUHOM HeOe, TO yBUJEnu Obl
CTOJIBKO K€ BEIIECTBA, CKOJIBKO M B BO3/IyX€ BAIINX 3€MHBIX JKHJINIL.

4146 MaccuBroe conume BemyHTHs, 01HO M3 caMbIX GObIIX B OpPBOHTOHE, HMEET IIOTHOCTD,
COCTABJISAIOLIYI0 BCEr0 OHY THICAYHYIO OT IUIOTHOCTH aTtMmocdepsl Ypantuu. Eciu 6bl o cocraBy
OHO HANlOMWHAJIO Bally atMocdepy W He ObUIO CBEPXHArPEThIM, TO OHO IMPEACTABISIIO OBl cO00i
TaKOM BaKyyM, 4TO JIFO/IM B HEM WJIM Ha HEM OBICTPO OBl 3310XHYJIHCh.

47 Eme omun n3 rurantoB OpBOHTOHA Ceifdac MMEET TEMIIEPAaTypy MOBEPXHOCTH UyTh MEHBIIE
Tpex ThlcaY rpagaycoB. Ero nuamerp Gojiee TpexcOT MUIUIMOHOB MUJIb — 3TO pa3Mmep, 10CTaTOUYHBbIH
JUTSL TOTO, 9TOOBI pa3MECTUTH M Ballle COJHIIE, U COBPEMEHHYIO OpOHTYy 3eMin. M Bce ke mpu CTOIb
OIPOMHBIX pa3mepax (0oJiee yeM B COPOK MUJUIMOHOB Pa3 MPEBBIIIAIONINX Pa3Mephl BallIEro COJIHIA)
ero mMacca 0oJipIlle Macchl BAallIEro COJIHLIA BCETO pa3 B TPUIALATh. DTH OrPOMHBIE COJNHILIA 00IaJa0T
HACTOJIBKO MPOTSKEHHO-PA3MbITBIMH I'PAHUIIAMH, YTO MPAKTUYECKU CONPUKACAIOTCS PYT C APYTOM.

5. CosiHeYHas1 paguanus
s To, 4TO COJHIIA MPOCTPAHCTBA 00JIAJAIOT HE OYEHb BBICOKOM IJIOTHOCTBIO, IMOJTBEPIKIACTCS
HENPEPbIBHBIMU [TOTOKAMH MCXOJSIIUX OT HUX CBETOBBIX 3Hepruil. OueHb Oojbllas IUVIOTHOCTDH 3a
CUCT HETIPO3PaAYHOCTH YACPIKUBAJIA ObI CBET A0 TEX IIOP, ITOKa JaBJICHUEC SHEPIruu CBETA HE JOCTUTIIO
ObI TOUKHM B3pbIBa. BHYTpH COJHIIA 1€HICTBYET OIPOMHOE JIaBJIIEHUE CBETA MJIM I'a3a, YTO BBIHYXKJAET
€ro BBI6paCLIBaTI: IOTOKH DHEPIHHU, CIOCOOHBIE IIPOHUKATh B MPOCTPAHCTBO HAa MUJIJIMOHBI MUJIb,
oOecrieunBas 3Hepruei, ocsemas u odborpesas Aajekue miaHeTsl. [IaTHaauaTe GyToB MOBEpXHOCTH
C IUIOTHOCTHIO YPaHTUHU NPAKTHUYECKU MPEAOTBpaIiaiy Obl HICTEUEHHE BCEX PEHTTEHOBCKUX JIyued u
CBETOBBIX OJHEPrUil OT COJNHUA JO TeX IOp, II0Ka BO3pacTalollee BHYTPEHHEE JaBJICHUE
AKKyMYJUPYIOLUXCS SHEPruid, BBI3BAHHOE pPACHaJOM aTOMOB, HE IPEojoJieNo Obl I'paBUTALUIO
OIrpOMHBIM, HaIlpaBJICHHBIM BOBHE B3PbBIBOM.

4152 B npHCYTCTBHEM IBIKYIIMXCS Ta30B CBET NPH BBICOKHX TEMIIEPATYPAX yIEP/KHBACMBIit
CBETOHEIIPOHHULIAEMBIMH CTE€HKAMH, CTAaHOBUTCS B3pbIBYaThIM. CBeT peaneH. IIpu pacuenkax Ha
SHEPIHI0 M AIIEKTPHUYECTBO, MPUHATHIX B BallleM MHUPE, CTOMMOCTb COJIHEYHOTO CBETA COCTAaBUIIA ObI
MWUIMOH J10JUTapOB 3a (PYHT.

43 BHyTpu Bame conHIIE TpeACTaBiIseT COOOW OTPOMHBIA TEHEPATOp PEHTICHOBCKUX JIydew.
ConHua NOJJAEPKUBAIOTCS M3HYTPU HeNpekpauiawomeiics OoMOapAMpPOBKONM 3THX  MOLIHBIX
V3IIy4ECHHM.

4154 Bonee momymmIHOHa et MOTpeGyeTcs BO30YKICHHOMY PEHTTEHOBCKHM JydOM SJICKTPOHY,
4yTO0OBI MPEOJOJIETh PACCTOSIHUE OT CaMOIo LIEHTpa CPEAHEro Mo pa3MepaM COJIHIA J0 COJIHEUHOU
MOBEPXHOCTH; OTCIOJIa 3JIEKTPOH HAUMHAET CBOE ITyTELIECTBUE B IPOCTPAHCTBE, YTOOBI, BOZMOXKHO,
o0orpers 0OMTaeMyIO IJAHETY, ObITh 3aXBAaUEHHBIM METEOPOM, NPHHATH y4dacTUE B POXKICHUU
aToma, OBITh MPUTSHYTHIM CHIBHO 3apSDKEHHBIM TEMHBIM OCTPOBOM IPOCTPAHCTBA HJIM 3aBEPIIHUTH

© Urantia Book Society of Greater New York www.urantia.info 7



CBOM TOJET B NPOCTPAHCTBE OKOHYATENbHBIM CTPEMHUTEJIBHBIM IOTPY)KCHHUEM B IOBEPXHOCTH
KaKOTo-HUOY/lb COJIHIIA, IOX0XKEro Ha TO, U3 KOTOPOT'O OH BBUIETEI.

1595 PenTreHOBCKHE JTydM, HCITYCKAGMBIE W3HYTPH COJHIE, 3apKAaiOT CHIBHO DA3OrpeThie H
BO30YKICHHBIE D3JICKTPOHbI JHEpPrued, JIOCTaTOYHOW sl TOro, 4YTOOBI IMPOHECTH MX uepe3
MPOCTPAHCTBO, MIPEOJOJIETh YyJOBHUILHOE NPUTSHKEHUE MAaTEpUH, BCTpEUalollelcs HAa MX IyTH, U
BOIPEKU OTKJIOHSIOIIMUM BO3ACHCTBUAM TI'PAaBUTALMU YCTPEMUTBHCS K JalbHUM MHpaM JaJIEKHX
cucreM. OrpoMHOH SHEpruy, HEOOXOAWMOW Ui TPEONOJICHHS CHJIBI TPAaBHUTAIMH COJHIIA,
JIOCTaTOYHO ISl TOrO, YTOOBI COJTHEUHBIN JIyd ¢ HEYMEHbIIAIOIIEHCs] CKOPOCTBIO JBUTANCA 0 TEX
Mop, IMOKa HE CTOJKHETCS CO 3HAUYMTEIbHBIMM MAaccaMH BEIIECTBA; IIOCIE 3TOr0 OH OBICTPO
npeoOpasyercs B TEIUIO, BBICBOOOXK/1as IPH 3TOM M JIpyTUe BU/IbI SHEPTUU.

19 Jpeprus, Gyas TO B BHAE CBETA WIM B MHBIX (DOPMAX, IEPEMEIIAeTCs B MPOCTPAHCTBE 110
npsaMoil. [loyMHHBIE YacTUIBI MaTEpPHAIbHOIO OBITHS IEPECEKAT IPOCTPAHCTBO, I0JI00HO
BbICTpeNy U3 pyxbsi. OHM ABIXKYTCA MO NPSIMOW W HENPEPhIBHOW JIMHUM, WIH TPOLECCUH, 32
UCKJIIOUEHHEM TEX CIIy4aeB, KOIJa Ha HUX JEHCTBYIOT 0oJiee MOIIHBIE CUJIbI MJIM KOTJla OHH, KaK U
BCET/a, MOJUUHSIOTCS CUJIaM IPUTSHKEHUS JTMHEHHON TPaBUTALMY, IPUCYIEW MaTEPUAIBHON Macce,
1 KpyroBoii rpaButanuu Paiickoro OctpoBa.

157 MoskeT MOKa3aThest, YTO CONHEUHAS SHEPIHs, ABHKETCS BOIHAMH, OIHAKO 3TO OOYCIOBIEHO
JeMCTBUEM COCYILECTBYIOIUX, HO PasIMYHbIX BIMSHUNA. J[aHHas GopMa OpraHu30BaHHOM 3HEPruu
pacmpocTpaHsieTcss He BOJHAMH, a MO NPSAMBIM JWHUSAM. Hanmmdame BTOpOW WM TpeThei (OopMbI
CHJIOBOM DSHEPruM MOKET NPUBECTHM K TOMY, 4YTO HaOJIOJaeMblii IMOTOK OyneT xazamwvcs
JBIDKYIIIMCS BOTHOOOPa3HO, TaK K€, KaK ¥ P MPOIUBHOM J0XKIIE, COMPOBOXKIAIOIIEMCS CHIILHBIM
BETPOM, BOJa MHOTJA Ka)KeTCs INaJarollel I0JocaMu WM HHU3Beprarouieiics BosiHaMu. [lokneBbie
KalUId MajarT MO NPSIMOW JMHUM HENPEPBIBHOIO IOTOKA, OJHAKO NIEHWCTBHE BETpa TAaKOBO, YTO
CO3aeT BUJUMOCTD I10JI0C BOJBI M BOJIH JI0KJIEBbIX Kalleb.

158 Boseiicraie HEKOTOPOW BTOPUYHOM WJIM UHBIX IOKA HEOTKPBITBIX dHEPTHi, TPUCYTCTBYIOIIUX
B 00JIacTsIX IPOCTPAHCTBA Ballleil JIOKAJbHOW BCEJIEHHOM, TAKOBO, TO KAXKETCs, YTO M3JIy4CHMS
COJIHEYHOT'O CBETA OCYILIECTBIISIIOT ONPEIeIEHHBIA BOJIHOBOM MPOLECC U pacujIeHEHbl HA OECKOHEYHO
MaJlble MOPLMH OIPENEIIEHHON JUIMHBI U Beca. [IpuueM mpu mpakTH4ECKOM pacCMOTPEHUU MMEHHO
9TO W MPOUCXOAUT. BBl €1Ba JIM MOKETE HAJEATHCA HA TO, YTO JOCTUTHETE JIYYIIEro MOHUMaHUA
HOPUPOBI CBETA JI0 TEX IOp, IOKa He oOpeTere 0oJiee ICHOrO MPEACTABICHUS O B3aUMOJECHCTBUMN U
B3aWMOCBSI3H PA3JIMYHBIX POCTPAHCTBEHHBIX CHII M COJTHEYHBIX YHEPTUH, NEHCTBYIOMNX B 001aCTIX
HeOanona. Baie HbIHelIHee 3aMeIIaTeNIbCTBO BBI3BAHO TAKXKE HEMOJIHBIM OCO3HAHUEM BaMM 3TOU
npo0seMbl, 100 OHA BKITIOYAET B ce0sl B3aMMOCBS3aHHBIE IEHCTBUS TMYHOCTHOTO ¥ O€3TUIHOCTHOTO
VIPABJICHHUsS] TJIAaBHOM BCEIEHHOM — TMPUCYTCTBHE, IIOCTYNIKM MW corjacoBanue Hocwurens
O0benunennbix JlelictBuit 1 Heorpanmuennoro AGcomtora.

6. Kaabumii — myTenecTBeHHUK B MPOCTPAHCTBE
41:6.1 o
ITpu pacummgpoBKe CrEKTPaIbHBIX SBIECHUI ClIe€qyeT IMOMHHUTb, YTO MPOCTPAHCTBO HE IIYCTO;
YTO CBET, MPEOJI0JIeBAst MPOCTPAHCTBO, HHOTJa HECKOJIBKO MOIU(PHUIIMPYETCS Pa3InIHBIMHA (POpMaMu

SHEPrMH M MaTepuH, KOTOpble LUPKYIMPYIOT BO BCSKOM (OPMHUPOBAHHOM IPOCTPAHCTBE.
HexoTtopbie u3 yka3pIBalOMKX Ha HATMYME HEM3BECTHOTO BEIIECTBA JIMHUM, KOTOPHIEC TOSBISIIOTCS B
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CIIEKTpax BaIIero COJHIA, BBI3BAHBI MOJU(DUKAIIUSIMH XOPOIIO N3BECTHBIX SIIEMEHTOB, IBHKYIIUXCS
B IPOCTpPAHCTBE B pa3ApoO]eHHONW (opMme; 3TO aTOMBI-KEPTBBl JKECTOKHX CXBaTOK B OWUTBax
COJTHEYHBIX JJIEMEHTOB. [IpOCTpaHCTBO HANOIHEHO ATHMHU ONYKIAIOIIUMH H3TOSMH, OCOOEHHO
HATPUEM U KAJIbLIUEM.

4162 Bo Bcem OpBOHTOHE KaublMii (DAKTHUECKH SBISETCS TJIABHBIM OJICMEHTOM MATEpHH,
MpOoHU3bIBatOIIEe mpocTpancTBo. [lo Bceld Hamiedl cBepXBceleHHOW pa3OpocaHbl Melbyaiinme
TBepable YacTuibl. KaMeHb sBisieTcss OyKBaTbHO OCHOBHBIM CTPOHMTEIBHBIM MAaTEPUAIOM IIAHET U
MHUpOB HpocTpaHcTBa. KocMuueckoe 00J1ak0, OrpOMHOE MPOCTPAHCTBEHHOE MOKPHIBAIO, COCTOMUT
OompIieil YacTel0 W3 MOAM(PHUIMPOBAHHBIX AaTOMOB KalbIMs. ATOM Kalblus OIWH U3
npeo0ajaloluX M CaMbIX YCTOHYMBBIX 371€MEHTOB. OH HE TOJBKO BBIIEPKUBAET COJIHEUHYIO
MOHU3ALMI0 — paclIeIVIeHMe — HO U COXpaHSAeT acCOLUMATHBHYIO MJEHTHMYHOCTb JaXe IMocie
00MOapIMPOBKU PAa3pPYyIIMTEIbHBIMA PEHTITCHOBCKHMH JIydaMH W Pa3apOOIISIONIEro BO3IEHCTBHS
BBICOKMX COJHEYHbIX Temmeparyp. Kampuuit obnazaer cneuu@uyeckMMH OCOOEHHOCTAMHU U
MPOIOJDKUTEIBHOCTBIO CYIIECTBOBAHUS OOJBIIEH, YeM y BCeX Hamboyiee pacipOCTpaHEHHBIX (OopM
MaTepUH.

03 Kak u npeamomaranu Bamm (U3MKHM, TH PAa3pO3HEHHbIC UYACTHIIBI COTHEUHOTO KAJIbIIHS
OyKBaJIbHO €1yT Ha CBETOBBIX JIydaX Ha pPa3HbIe PACCTOSHHSA, W, TAKUM O0Opa3oM, Upe3BBIYANHO
obyier4aercss MX [IMPOKOE pPACIPOCTPAHEHHE II0 BCEMY IPOCTPAHCTBY. ATOM HaTpusl MpU
OIIpEICTICHHBIX HM3MEHEHMSX TOXE CIIOCOOCH TepeIBHraThCsi BMECTE C JHEPruei WM CBETOM.
CriocoOHOCTB K€ K 3TOMY KaJbIis TeM 0ojiee 3aMedaTesibHa, YTO Macca TOTrO JIEMEHTAa MOYTH B
IBa pasa Oombiie Mmacchl HaTpus. JIokanbHOE NPOHUKHOBEHHE KajbLUs B IPOCTPAHCTBO
00ycIIoBIIeHO TeM (PaKTOM, YTO KaJbIMH MOKHIAET COMHEUHYI0 (hoTocdepy B MOIUPUIIMPOBAHHON
¢dopme u OyKBaJbHO JIETUT HAa HUCITyCKaeMbIX COJHIIEM JydaX. V3 BCEX COJHEYHBIX HJIEMEHTOB
KaJIbIIMIO, HECMOTPS Ha €ro CPaBHUTEIBHYIO T'POMO3JKOCTh — B €ro COCTaB BXOAUT ABAIATh
BPAIIAIOIINXCSl 3JIEKTPOHOB, — OErcTBO HM3HYTPU COJHIIA B MHpPBI MPOCTPAHCTBA YIAETCS C
HanOOJBIINM yCIIEXOM. DTUM K€ OOBSICHIETCS, II0YeMy Ha COJIHIIE CYHIECTBYET KalIbIIUEBBIA CION —
ra3oo0pa3Has KaMeHHas MOBEPXHOCTH TONIIMHON B IIECTh THICSIY MIJIb, — H 9TO HECMOTPS Ha TO, UTO
IO/l HUM HaXOJSITCS JIEBITHAALATH O0Jiee JIETKHX JIEMEHTOB U MHOXECTBO 00JIe€ TSKEIbIX.

4164 [Ipu conHeuHbIX TeMmepaTypax KajlbLMM — aKTUBHBIM M W3MEHYMBBIM anemeHt. Ha aByx
BHEIIHUX 3JIEKTPOHHBIX 00O0JI0YKAX, PACHOJIOKEHHBIX OJIM3KO IPYr K APYry, aTOM KajbLUs MUMEET
JIBa MOJIBUKHBIX M CJIa00 yJIepKUBAEMbIX 3JEKTpOHA. B HauaibHble MOMEHTHI KaJbLIMH yTpaunBaeT
CBOM BHEIIHWUN 3JIEKTPOH, IOCJIE€ YEero HAYMHAET BHUPTYO3HO >KOHIIMPOBATH JEBSITHAILUATHIM
UIEKTPOHOM MEXJ1y AEBATHAALATOM M JIBaALIATOW 3JIeKTpPOHHOM opOutoi. IlepebpachiBas 3TOT
JeBSITHAJIATHIA AJIEKTPOH C €ro COOCTBEHHOH OpOMTHI Ha OpPOUTY €ro yTpadyeHHOTO CITyTHUKA U
00paTHO JBaIIATh MMATH THICSY pa3 B CEKYHY, BO30OYKICHHBI aTOM KaJbIHA CIIOCOOEH YaCTHYHO
IPEeo0J10JIeBaTh I'PAaBUTALUMIO U, TAKUM 00pa30oM, YCIIEIIHO JIBUIaThCS HA UCXOASIIMX JIydyaX CBeTa U
SHEPruM, COJHEUHBIX JIydaX, HaBCTPeuy CBOOOAE M NMPUKIIOUEHUIO. DTOT aTOM KaJbLUs JBUKETCS
HapyXy MONEPEMEHHbIMU PbIBKAMH, MPOABUIrasiCh BIIEPE]l, 3aXBaThIBAET M OTIYCKAET COJIHEYHBIN
Jy4 OKOJIO JBAJLATH IATU THICSIY pa3 B CeKyHAY. VIMEHHO 1MO3TOMYy KaMEHb U SIBJISIETCS TJIABHBIM
KOMIIOHEHTOM MHPOB TpocTpaHcTBa. Kanbluii — camblii WCKYIIGHHBIH Oeriier, U3 COJHEYHON
TIOPBMBI.
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63 0 nogrKHOCTH aKkpo0aTa-3JeKTPOHA KaJbIUs CBHJICTEIBCTBYET TOT (haKT, YTO, KOTJA CHIIBI
COJTHEYHBIX TeMIIepaTyp U PEHTTEHOBCKUX Jy4el BBITAJKHMBAIOT €ro Ha 0ojiee BHICOKYIO OpOUTY, OH
OCTaeTCsl TaM BCETO OKOJIO OJHOW MUJUTMOHHOM JTOJIM CEKYHJIBI;, OJJHAKO MPEXKIE YeM DICKTPUIEeCKas
IrpaBHTAIMOHHASl MOIIb aTOMHOIO s7[pa BEPHET €ro Ha CTapyr OpOUTY, OH CHOCOOEH COBEPIIHTH
MUJUTHOH 0OOPOTOB BOKPYT IIEHTPa aTroma.

41:6.6

Bame conHIle paccTaoch ¢ OTpOMHBIM KOJIMYECTBOM CBOETO KalbIlMsl, YTPAaTUB €r0 TMTaHTCKHUE
3armacel BO BPEMEHA CBOMX KOHBYJIBCHBHBIX M3BEP)KEHHH B Iporecce (OPMHPOBAHUS COITHEYHOM
CUCTEMBI. MHOI'O COJTHEUHOTI'0O KaJIbLIMs cef4yac HaXOAUTCs U BO BHEIIHEH KOPE COJIHIIA.

07 Chemyer MOMHMTH, 9TO CIEKTpaibHBII AHANM3 IOKA3bIBACT JIHMIIb COCTAB CONHEUHOI
nosepxHocTy. Hanpumep: Ha COMHEYHBIX CIIEKTPAaxX MMEETCs MHOKECTBO JIMHUM jKele3a, HO KeJe30
HE SBJSIETCSI OCHOBHBIM D3JIEMEHTOM COJHIA. OTO SBJIEHHE IOYTH IOJHOCTBIO OOBACHAETCS
COBPEMEHHOM TEMIEPaTypOil COJIHEYHON MOBEPXHOCTH; cocTaBiisisi HeMHoruM meHee 6000 rpamycos,
9Ta TEMIIepaTypa BechbMa OraronpusTHa Ui (UKCAIlH CIEKTpa JKee3a.

7. UCTOYHUKH COJTHEYHOI IHEePTUH

71 Bryrpenusis TemmepaTypa MHOTHX COJHI (M Ja)ke BAIIEro) HAMHOTO GOJbINE, YeM IPHHATO
cuuTaTh. BHYTpM cojHIIAa NPAaKTUYECKH HE CYIIECTBYET IIeJbIX aTOMOB; OHM B OojbIleH WiIu
MEHbIIEH CTENEeHW pAaCIIEIUIEHbl HWHTEHCHBHOM OOMOAapAMpPOBKON PpEHTTeHOBCKUX JIyded, uTo
XapaKTEpHO JUIS CTOJIb BBICOKHMX TeMIiepaTyp. He3aBucuMO OT TOTo, Kakue MaTepHalIbHBIC SJIEMEHTHI
MOTYT IIPUCYTCTBOBATh BO BHELIHUX CJIOSIX COJIHLIA, JIEMEHTHI, HaXOJAIIMeCs BHYTPHU, BCIEICTBUE
pasJiararomero JeiCTBUA pa3pylIUTENbHBIX PEHTTEHOBCKUX JIyded, OUEHb ITOX0XHU. PEHTreHOBCKUH
JIy4 — 3TO BEJIMKUI HUBEJIUPOBLIUK CYIIECTBOBAHUSA aTOMOB.

172 TemmepaTypa MOBEPXHOCTH BAIIEro CONHIA cocTaBIseT mouti 6000 rpaaycos, OHAKO 110 Mepe
yriIyOJieHus BHYTPh COJHIIA OHa OBICTPO BO3pacTaer, IOCTUTas B LEHTPAIBHBIX 00JacTAX
HeBeposiTHOM orMmeTku noutd 35 000 000 rpaxycos. (Bece Temneparypbl ykazaHbl B IPUHATOR y Bac
mkane dapeHreiTa.).

41:7.3 o
Bce oTu sBnenus CBUACTCILCTBYIOT 00 OTPOMHOM pPaCXOoAC SHCPIruu, HCTOYHUKHU KE COJIHCUHOU
OHEPTHUHU, HEPCUUCIICHHBIC B ITIOPAIKE CBOEH BAXKHOCTH, TAKOBBI:

1. Pacriag aroMOB 1, B KOHEUHOM CYETE, JJIEKTPOHOB.

2. IlpeoGpa3oBaHue IEMEHTOB, CONPOBOXKIAIOIIMICS HU3y4EHUEM paJlOAKTUBHBIX BHJIOB
JHEpIuil.

3. AKKyMyJIMpOBaHHE U Ilepeiada ONpeJesIeHHbIX BCEMHPHBIX MPOCTPAHCTBEHHBIX YHEPIHM.

4. Marepust 1 METEOPBI IPOCTPAHCTBA, HENIPEPHIBHO NAJAI0IINE HA MbUIAOIINE COJIHIA.

5. ConHeuHOE CKAaTHE; OXJIAXKIECHUE U MOCIEAYIOUIee CKATUE COMHIA BBIACIAIOT SHEPTUU U
TeIU1a MHOTJa 00JIbIe, HEXKEIU MaTepHsl IPOCTPAHCTBA.

6. BosgeiicTBue TrpaBUTallMM TPU BBICOKHMX TEMIIEpaTypax Mpeodpa3yer HEKOTOPYIO
3aKOHTYPEHHYIO MOILb B U3Jy4aeMbI€ BUJIbI SHEPIUU.

7. ITOBTOpHBIN 3aXBaT CBETAa U MHOW MAaTEPHUH, KOTOPBIE, TOKUHYB COJIHIIE, IPUTIATHBAIOTCA K
HEMY BHOBb BMECTE C IPYTMMH BUJIaMU YHEPIMH, UMEIOLIMMH BHECOIIHEUHOE IIPOUCXOXKACHHUE.
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el Cy1iiecTByeT peryJupyrouui MOBEPXHOCTHBIN CION ropAYuX ra3oB (C TeMIIEpaTypoil MHOTIA B
MHJUTMOHBI TPaJlycOB), KOTOPBIH OKpYXAeT COJHLA M JEHCTBYET TaK, 4TO CTaOWJIM3UPYET MOTepU
TETIa ¥ MHBIMH CIIOCO0aMH MPeI0TBpAIAeT ONacHbIe (DIyKTyallnH TEIIOBOTO paccestHus. Bo Bpems
AaKTHBHOM JKM3HHM COJIHLA BHYTpeHHss Temnepatypa B 35 000 000 rpamycoB ocraeTcst MOYTH
IIOCTOSIHHOM, COBEPILIEHHO HE3aBUCUMO OT HapacTaOLIEro NaJeHUsl TEMIIEPATYPbl BHEIIHEN.

175 Bp1 MOeTe MOMBITATHCS MBICICHHO npenctaBuTh cedbe temrieparypy B 35 000 000 rpamycos,
COUYETAEMYIO C OIpE/EICHHBIMH JaBJICHUSIMU TPaBUTALMH, KaK 3JIEKTPOHHYIO TOUKY KuneHus. [lpu
TaKOM JaBJICHMM M TaKOW TemIlepaTrype BC€ aTOMBbl pa3pyILAIOTCS W PACIICIUIAIOTCS Ha CBOM
ANIEKTPOHHBIE U APYTHE, TOPOIUBIINE UX, KOMIIOHEHTHI; PACIICIUICEHBI MOTYT OBITh JaXKe DJICKTPOHBI
U Jpyrue accolMaluy yJIbTMMAaTOHOB, HO CaMU YJIbTUMATOHbI COJHLIAMH DPa3pyLIEHbl ObITH HE
MOT'YT.

7 31y conneunie TEMIIEPATYPBI Pa3rOHSIOT 10 OIPOMHBIX CKOPOCTEH yJIbTUMATOHBI U 3JIEKTPOHBI
VI, TIO KpaliHEN Mepe, Te€ U3 MOCIEAHUX, YTO POJOJDKAIOT CYIIECTBOBATH MIPH 3THUX YCIOBUAX. UTO
3HAYUT BBICOKAs TEMIIEpAaTypa B IUIAHE YCKOPEHUs YIbTUMATOHHOW U 3JIEKTPOHHON JESATENBHOCTH,
BBI IIOMMETE, KOTJa CAENIAeTe Nay3y B CBOUX Pa3MBIIUICHUSX U MTOAYMaeTe O TOM, YTO B OJTHOM Karuie
IPOCTOI BO/BI CoJepkKUTCA Oojiee MUIIIMAp/Aa TPUIJIMOHOB aTOMOB. DTO paBHO 3HEpruu OoJiee cTa
JIOIIANHBIX CUJI, BO3JECHCTBYIOIIEN HENPEPBIBHO B TEUEHHE JBYX JIET. TeIula, BBIIEIAEMOTO ceivac
COJIHLIEM COJIHEUHOW CHCTEMbI KaX/1yl0 CEKYHJY, 1OCTaTOYHO I TOTO, YTOOBI 3a CEKYHAY AOBECTH
JI0 KMIIEHHsI BCIO BOJYy BO BCEX OKE€aHax YpaHTHUHU.

77 CpeTuth BeHO MOTYT JIIIb T€ COJHIA, KOTOpPbIE AEUCTBYIOT B IPSMBIX KaHaJaX OCHOBHBIX
MOTOKOB YHEPTUU BCEJICHHOH. Takue CONHEYHbIE MeYr MBbUIAI0T OECKOHEYHO, OYyAydd CIIOCOOHBIMH
BOCIIOJIHATH IIOTEPU BELIECTBA 3a CYET IIOIVIOLIEHMs] IPOCTPAHCTBEHHOW CHJIbI M AHAJOTUYHOMN
LUPKYJIUPYIOIIEH B3HEpPIruu. 3Be3lbl K€, CHJIBHO YJAICHHbIE OT 3THUX OCHOBHBIX KaHAJIOB
HOJ3apsIK1, 0OpeueHbl Ha UCTOIIEHUE SHEPTHH — TOCTEIICHHOE OXJIaXK1€HUE U BBITOpaHHUE.

78 K TakiM yMepIIiM MM yMHPAIOIIAM COJTHIIAM MOJIOZOCTb MOKET BEPHYThCS 6J1aroaps yaapy,
BBI3BAHHOMY CTOJKHOBEHUEM, WJIM TOA3apsAJKe OCTPOBAMHU IPOCTPAHCTBA, 00JIAAAIOUIMMHU
HECBETOBOM JHEpruei, 1o Oiaromaps MPUTITUBAHHUIO TPABUTAIMEN COCEIHUX COJIHI] M CHCTEM
MEHbBILIETr0 pa3Mepa. BOJBIIMHCTBO yMEpUIMX COJHII BO3pOXKAAeTCs Onarogaps 3THUM U JPYrUM
9BOJIIOIMOHHBIM METOAaM. T€ e, KOTOpBIE B UTOTE HE TIOABEPTHYTCS MOA3apsake, OyxyT oOpedeHbl
Ha pas3pylleHue B pe3yibTaTe B3pblBa MacChl, KOIZla I'PaBUTALlMOHHAs KOHIEHCALUs AOCTUIHET
KPUTUYECKOTO YPOBHS YITHMAaTOHHOW KOHJAEHCAnuu AaBieHus sHeprun.llono0Hble ncuesaroniye
COJHIIA, TakuM o00pa3oM, CTAaHOBATCS JHeprued  penuaimeid  ¢GopMbl, HU3YMUTEIBHO
MPUCTIOCOOICHHON IS TIOA3APSAKN SHEPTHEN APYTUX OIaronpusTHEe PaciiooKEHHBIX COJHII.

8. Peakuum cosiHeuHOW YHEPTrUU

81 Ha comHmax, pacronio)eHHBIX B MPOCTPAHCTBEHHO-YHEPreTHUCCKHX KaHANAX, CONHEYHAs
SHEprus BBIACISCTCS BCIEACTBHE PA3IMYHBIX CIIOKHBIX LEMHBIX SACPHBIX peakunuii, Hamboiee
pacrpoCTpaHEHHOW M3 KOTOPBIX SIBJISIETCS BOJOPOJHO-YIIepoiHO-renreBasd. B 3toil meramopgose
yIJIEpOa BBHICTYNAeT B KadyecTBE KaralaW3aropa SHEPrHH, TaK KaK B pe3ylbTare Iporecca
IpPEBpALeHNs BOJOpOJa B TelMi OH HE IpeTepreBaeT HUKAkuX u3MeHeHuil. Ilpu ompeneneHHbIX
YCIIOBUSIX, BO3HUKAIOUIMX IPH BBICOKOH TEMIIepaType, BOAOPOJA NPOHUKAET B sApa yriepoaa. A
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MOCKOJIBKY YTJIEpOJ HE MOKET YIEp>KUBAaTh 0OJiee YETHIPEX TAaKUX MPOTOHOB, TO MPHU JOCTHKECHHH
3TOr0 COCTOSIHUS HACBIILEHUS OH HAYMHAET MCIYCKaTh IPOTOHBI C TOH € CKOPOCTBIO, C KAKOH K
HeMy NpuUOBIBaIOT HOBblE. B 3TOW peaknuu npuOBIBAIOLIME YACTHUIIBI BOJOPOJA MCTEKAIOT B BHJE
aToMa reJusl.

82 yvenpuenne COJIEPKaHUs BOAOPO/Ia YBEIHUYHNBAET CBETUMOCTD COJHIIA. Y COJIHI], OOpEUEHHBIX
Ha BBITOPAHME, MMK CBETUMOCTH JOCTHUTAETCS B TOYKE MCUepHaHus Boaopoja. Ilocie 3Toit Touku
SIPKOCTh MOJJEPKUBACTCS IMPOUCTEKAIOIIUM MPOLIECCOM CKaTUs IMOJ JAEHCTBUEM rpaBUTaluu. B
KOHIIE KOHIIOB Takas 3Be3/la CTAHET TaK HAa3bIBAGMBbIM OCJIBIM KapjiMKOM, CHJIBHO YIUIOTHEHHOMN
chepoit.

183 B Gonpimmx comHmax — HeGOIBIMX CHEPHUECKHX TyMAHHOCTSX — IPH HCYCPIAHAH BOZOPOA 1
HayaJie TPAaBUTALMOHHOTO CXKATHS B CIIydae, €CIIM TaKO€ TeJIO HEIOCTATOYHO CBETOHEIPOHHUIIAEMO,
4yTOOBl COXpaHATh BHYTPEHHEE JaBliCHHE, HE0OXO0AUMOE Ul YAEp’KaHUsl BHEIIHMX oOjacTell rasa,
BO3HMKAEeT BHE3ANHBIA KOJUTanc. [ paBUTAMOHHO-Y)HEPTETUUECKUE W3MEHEHHS IOPOKIAIOT
OFPOMHOE KOJIMYECTBO KPOIIEYHBIX YacTHUI], JIMIIEHHBIX 3JIEKTPOHHOIO IOTEHIMala, M TaKue
YaCTHUIIBl JIETKO MOKHIAIOT BHYTPEHHIOIO 30HY COJHIIA, YTO Yepe3 HECKOJIbKO JHEH MPUBOAUT K
KoJutancy ruranta. MMeHHO Takoe wHcTedeHue ATUX "dacTHUL-OersierioB” UM BbI3BAIO OKOJIO
OSTHIECSITH THICAY JIET Ha3aJ KOJUIANC TUTAHTCKOW HOBOW B TYMaHHOCTH AHIPOMEIBL. ITO
OIPOMHOE 3BE3HOE TEJIO CKOJIJIAICHPOBAJIO 32 COPOK MUHYT YPAaHTHHCKOTO BPEMEHHU.

184 Kak mpasmio, cribHeilMe CrycTKH MaTepHH TPOJOIDKAIOT CYIIECTBOBATH OKOJIO OCTATKOB
OCTBIBAIOLIETO COJHILA B BHUJE NPOTSDKEHHBIX O0JIAKOB HEOYJSPHBIX ra3oB. OTHM U OOBICHAETCS
NPOMCXOXKICHNE MHOTMX THUNOB 1u((Y3HBIX TyMaHHOCTeH, Takux Kak KpabGoBumHas, KoTopas
BO3HMKJIa OKOJIO JAEBSTUCOT JIET Ha3al U J0 CUX IOp JEMOHCTPUPYET MATEPUHCKYIO cepy B BUIE
OJIMHOYHOH 3BE3/bI HEJAIEKO OT LeHTpa Tu((y3HOI MACCHI, COCTABIAIONMIEH TyMAaHHOCTD.

9. CTa0UJIBLHOCTL COJTHIIA

91 Conmma Gomee KPYIHBIX Pa3MEPOB COXPAHSIOT TAKOE IPABUTALIMOHHOE BO3JEHCTBHE HA CBOM
3JIEKTPOHBI, YTO CBET MOKHUJAET MX JIMIIb C IOMOIIbIO MOIIHBIX PEHTICHOBCKUX JIyde. DTH JIydH-
IOMOIIIHUKY TPOHMU3BIBAIOT BCE MPOCTPAHCTBO M YYAaCTBYIOT B TOJJEPKAHUM OCHOBHBIX
YIABTUMATOHHBIX accouuanuii s3Heprur. OrpoMHbIE IOTEPH SHEPTUHU B TIEPBOE BPEMS CYLLIECTBOBAHUS
COJTHIIA TIOCJIE JIOCTUKEHHSI UM MakcuMalibHoU Temnepatypsl — Boitie 35 000 000 rpamycoB BeI3BaHbI
HE CTOJIBKO M3JIyY€HHUEM CBETa, CKOJIBKO MCTEUCHHEM YJIbTUMATOHOB. BOo BpeMeHa I0OHOCTH COJIHLIA
9T yJIbTUMATOHHBIE SHEPIUU BBIPHIBAIOTCS B MPOCTPAHCTBO, YTOOBI OCYLECTBUTH HJIEKTPOHHYIO U
SHEPreTUUECKYI0 MaTepHaIN3alMIO B BU/I€ HACTOALIETO SHEPTETUYECKOIO B3PhIBA.

41:9:2 ATOoMBI U QJICKTPOHBI IMOAYUHAIOTCS BO3JICCTBUIO rpaBUTallUN. HpCI[CJ'IOHI)I K€ JIOKaJbHOM
TpaBUTaAlUU B3aHMO/ICHCTBHIO, BBI3BBAHHOMY IIPUTAKCHUEM MATCPpUH, He NOAYUHAIOTCA, HO OHHU
IOJJHOCTBIO I10JABJIACTHBI abcomoTHOM wau  Palickoit rpaBuTalii, TCEHACHLUUH, ABUKCHHIO
BCCO6H.[CFO M BEYHOIO IMKJIA BCEICHHOM BCEICHHBIX. BHCpI‘I/IH YJIBTUMATOHOB HE€ MNMOAYUHACTCA
HHHeﬁHOMy HJIM HCHOCPECACTBCHHOMY I'PaBUTALIMOHHOMY MPUTAKCHUIO 6J'II/13paCHOJ'IO)KCHHBIX I
OTAAJICHHBIX MATCpHUAJIBHBIX MACC, HO OHAa INTOCTOAHHO ABHIKETCA TOYHO IO KOHTYPY OTPOMHOI'O
3JITUIICA HEOOBITHOTO TBOPCHU.
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41:9.3 LlenTp Baliero coiHUA €KErOAHO U3Iy4aeT MOUYTH CTO MUIUIMAPJIOB TOHH PEalIbHOTO BELIECTBA,

TOTJa KaK COJIHLIA-TUTaHThl B HA4YaJle CBOEr0 POCTa, TO €CTh B CBOM NEPBBIA MHJUIMAPJ, JIET, TEPSIOT
BEIIECTBO CO CKOPOCTHIO IMOWCTHUHE UYyJOBHIIHON. JKHM3HBb COJNHIA CTAaHOBUTCA CTAOWMIBHON IO
JOCTHXKEHUH MaKCMMyMa BHYTPEHHEW TEMIIEpPAaTyphl M C HadajloM OCBOOOXKIEHHUS Cy0aTOMapHBIX
sHepruii. IMeHHO B 3TOM KPUTHYECKON TOYKE U HAUMHAKOTCSA KOHBYJIBCUBHBIE ITyJIbCAL[UM KPYIIHBIX
COJIHII.

4194 CraGHIBHOCTS COHIIA LIEMKOM 3aBHCHT OT paBHOBECHS MEX]y ACUCTBUEM CHUJI TPABUTALUU U
TeMreparypod — KOTJZa OrPOMHBIE  JaBJIEHMs  YPaBHOBELIMBAIOTCA  HEBOOOpa3MMbBIMU
TeMIlepaTypaMu. YIPYrOCTh BHYTPEHHETO COJHEYHOIO Ta3a YICpKMBAET JISKAIINE CBEPXY
pa3ivyHble BUABI BELIECTBA, IPUYEM KOIZA I'PABUTALUS M TEIUIO HAXOIATCS B PaBHOBECHH, BEC
BHEIIHMX CJIOEB BEIIECTBA B TOYHOCTU PaBEH TEMIIEPAaTypHOMY JABICHUIO HAaXOIALIUXCS HMIKE
BHYTPEHHHUX ra3oB. Bo MHorux namnOoiyiee MOJIOABIX 3B€3[aX MPOAOIDKAIOLIASICS TPaBUTALIMOHHAS
KOHJIEHCALlUs NIPUBOJUT K IIOCTOSIHHOMY IIOBBIIICHHIO BHYTPEHHHUX TEMIIEPATYp, a C YBEJIUYEHUEM
HarpeBa BHYTPEHHEW YacTH COJHIA BHYTPEHEE JaBJIEHUE PEHTICHOBCKUX JIydell BETPOB CBEpXrasa
CTAaHOBHTCS HACTOJBKO OOJBIINM, YTO LEHTPOOESKHBIE CUJIbI COJIHIIA HAUMHAIOT BHIOpAchIBaTh CBOU
BEPXHHE CJIOM B TPOCTPAHCTBO, KOMIIEHCUPYS ITHM AUCOATIAaHC MEKIY TPaBUTAIIMEH M TEIUIOTOM.

195 Bame commIe yKe DABHO JOCTHITIO OTHOCHTEIBHOTO PABHOBECHS MEX/Ty CBOMMH IIHKIAMH
pacIIUpeHHs] U CKaTUsl, TEMH BO3MYILEHUSAMU, KOTOPBIE BbI3bIBAIOT IMTAHTCKUE IIYJIbCALIUU MHOIMX
MoJIoZbIX 3Be3l. Celiuac Ballle COJIHIIE 3aKaHYMBAE€T CBOM MIECTUMMIIIMApAHBINA rox. B Hacrosee
BpeMsi OHO JICWCTBYeT HEOObUailHO »KoHOMHYHO. C TenepemHeil MHTEHCHBHOCTHIO OHO Oynmer
CBETUTh emle Oosiee JBajLATH MATH MUIMAPAOB JieT. BO3MOXXKHO, OHO MepexHBET eue Hu
CpaBHUTENHHO 3(PPEKTUBHBIN MEpHO]] 3aKaTa, MO MPOAOLKUTEIFHOCTH PaBHBI CyMMe IEpHOJOB
CBOEH MOJIOIOCTH M CTaOUJIBHOM 1S TETbHOCTH.

10. IIpoucxoxnenne 00UTAEMBIX MHPOB
#1101 HekoTopsle M3 T1epeMEHHBIX 3BE3 B COCTOSHMM (MM MOYTH B COCTOSHHHM) MAKCHMAIBHOM
MyJIbCAIlMM HAXOJSTCS B MPOIECCEe MOPOXKISHUS JIOUEPHUX CUCTEM, MHOTHE W3 KOTOPBIX B KOHIIE
KOHIIOB OyIyT OYeHb IOXO0XXHM Ha Ballle COJIHIIE W BpAINAIONIMECs BOKPYT HETro IJIaHeThl. Bare
COJIHIIE HAXOJWJIOCh TOYHO B TaKOM JK€ COCTOSSHMM MOIIHOW IyJdbCallid, KOrJa K HEMY
npuOIM3nIack MacCHBHAs CHCTeMa AHTOHAa M BHEIIHSS TOBEPXHOCTH COJHIIA CTajla M3BEprarh
HACTOSAIINE TOTOKW — HETPEPBIBHBIC IJIACTHI MAaTEPUH. DTO MPOJOJIKAIOCH C HAPACTAIOIIEH CHUIION
BIUIOTH IO MaKCHMAaJbHOTO COJIMKECHHUS, KOT/Ia OBUIM TPEBBIIICHBI MPEIENbl CHEIUICHHUS COTHETHOM
MaTepuu U MPOU3OIIET OTPHIB €€ OTPOMHOTO KycKa, W3 KOTOPOTO M BO3HHUKJIA COJHEYHAs! CHCTEeMA.
[Ipu aHAMOTHYHBIX 0OCTOSTENHCTBAX MAKCHMAILHOE MPUOJMKEHUE TPUTITUBAIOIIETO Tella HHOTAA
CIOCOOHO OTOPBAThH LENbIE TUIAHETHI, Ja)ke€ YEeTBEPTh WM TPETh MACChl COJHIA. JTH OTPOMHBIC
CrycTKH (OPMHUPYIOT HEKOTOphIE CBOECOOpa3HbIe OKpY:KEHHbIE O0JIAKOM THIIBI MHUPOB, cephl, BO
MHOTOM Toxokue Ha FOmutep u CatypH.

02 B I IIMHCTBO COMHEUHBIX CHUCTEM, OJIHAKO, UMEET MPOUCXO0XKAECHUE, COBEPILICHHO OTIIMYHOE OT
Balllero, MpUYeM HMEHHO TaK JIeJ0 OOCTOMT JaXKe /I TeX CHUCTEM, KOTOpbie ObUTH CO37aHbl
TPaBUTAIMOHHO-TIPUIINBHEIM MeTo/IoM. Ho He3aBHCHMMO OT JIF0O0TO METO/Ia TOCTPOSHUS MHDA,
TpaBUTAIUsl BCETJa CO3JaET TBOPEHUS THIIA COJHEYHOW CUCTEMBI; TO €CTh HaxoJslleecs B LIEHTpe
COJIHIE WJIM TEMHBII OCTPOB C ILUIAHETAMU, CITyTHUKAMH, CIYTHUKAMU CIIyTHUKOB U METEOPaMHU.
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41:10.3 o
®du3nyeckue CBOMCTBA OTJIEIbHBIX MHPOB BO MHOI'OM OHOPCACIIAAIOTCI BHUAOM HUX

MPOMCXOXKICHUS, ACTPOHOMHYECKOHW CUTyalmeld M (U3NUIEeCKUM OKpyKeHuem. Bozpact, pazmepsi,
YacTOTa BpPAIIEHHWS W CKOPOCTh JBM)KEHHS B IIPOCTPAHCTBE TAKXKE SBIAIOTCS ONPEICISIOIINMHA
¢akropamu. Kak 1151 MUPOB, BOSHUKILUX B PE3yJIbTaTe CKaTHs ra3a, Tak U JUUIsl MUPOB, BOSHUKILUX B
pe3ynbTaTe CKOIUIEHHsI TBEPABIX TeEN, XAPAaKTEpPHO HAJIW4YWE TOp W HA paHHUX OJTalax HX
CYyLIECTBOBaHUs (B Cllyyae, €ClIM OHU HE O4YEHb Majbl) — BOABI M BO3AyXa. MUpBI, BO3HUKIINE B
pe3ynbTaTe pacIuIaBICHHUS M PACKOJIA, 4 TAKXKE CTOJKHOBEHMS, MHOT/A JIHUIIECHBI JUIMHHBIX TOPHBIX
nenei.

#7104 Ha pamHmMx STamax CyIIECTBOBAHMS BCEX 9STHX HOBBIX MHPOB UACTO IPOMCXOMST
3eMIICTPSICEHUS, W JUISl BCEX M3 HHMX XapaKTepHbl CHUJIbHEHIMe (hU3NYecKHue BO3MYILICHHUS; 4YTO
oco0eHHO mpucyme cdepam, BOSHHKIIAM B pe3yiabTaTe CKAaTHUS Ta3a, MUPaM, POXKICHHBIM W3
HEOYJISIDHBIX KOJIEIl, OCTaBIIMXCs IOcje Oojiee paHHEH KOHJICHCAIMM M CXKAaTUS HEKOTOPBIX
OTIENBHBIX CONHIIL. [ImaneTsl, mogo0HO YpaHTHN NMEIOIINE ABOSKOE TPOUCXOXKICHHUE, TEPEKHBAIOT
MeHee OypHYIO M HECIOKOHHYIO MosonocTh. Ho Bce paBHO, Ball MUp MEPEXWIT PAHHIOW CTAJUI0
MOIIHBIX TOTPSCEHUH, IS KOTOPBIX XapakTepHBI BYJIKaHBI, 3E€MIICTPSCEHHs, HABOIHEHHS H
yKacHbIe OypH.

41:105 VYpaHTusi HAXOAUTCS B CPAaBHUTENHHONW M30JSIIMU Ha Kpato CaTtaHuM; TPUYEM Ballla COJIHEUHas
cucreMa (eciM He CUATATh ellle OJHOM CUCTEMBI) SBIIAETCS caMoi anekoi ot Mepycema, B To Bpems
kak cama CaTaHusl HaxOIWTCS Tepeja camMod OoTAajlieHHoHW cuctemod Hopnatmazeka; ceiiwac 3T0
CO3Be3/lMe TepeceKaeT BHEIIHIOW TpaHuily HebGamona. Bel moumcTtuHe OBUTM OJHUM U3 CaMBbIX
HE3HAYHUTEIFHBIX TBOPEHUH 10 T€X TOp, MOKa MpuiecTBe Muxanina He BO3BENIO Ballly IUIAHETY Ha
MOYETHOE MECTO, clielaB ee OOBEKTOM OrpOMHOro BceoOlmero uHTepeca. MHorma mocnenHee
CTaHOBUTCS MEPBBIM, 4 HUYTOKHENIIEE BEIUYANIIINM.

41:106 [[IpencraBieno Apxanrenom B corpyanndectse ¢ ['nmaBoit LlenTpoB Momu Mebanona. ]
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