3. Hlkpasiok.

«TIlycrp GeckoHe4Ha [ajb W HENPOIJsiIHA §JIM3b,
Ho nycrb HMKTO He CTABHMT MpPEIEJIOB YeJI0BEUYECKOMY pasyMmy...»

doma AKBHUHCKHUH.

MOE BUJIEHUE MHPA (BCEJEHHON).

I'mnoresa.
AnbTepHaTHBHAs TeOpusl CTpoeHMs1 BceneHHOM
(cornmacHo cocrosauio 3Hanuii Ha 01.01.2010r.).
Cogepxanue.
Tesucsl.
COopHHK cTaTeii:
Terpanp nepBast, «Ctpoerne Mupo3nanus».
Terpans BTOpas, «[Iponcxoxnerne ComHIA.
Terpanp Tpetbs, «O0pa3oBanne ComHedHOH CHCTEMBI».
Terpanp uerBépras, «EctectBeHHass uctopus [lmanersr 3emirsoy.

2011 r.




Berymienue.
ITouemy y CarypHa IUIOTHOCTH HIKe, 9eM y YpaHa u Hentyna? [louemy BHemIHHE IDTaHETHI IO IUIOTHOCTH
3HAYNTEIHHO OTJIMYAIOTCS OT IIIAHET 36MHOW TPYIIIBI, XOTS MO0 Macce OHHM Ooipire?
Kak Ha 3emie cMormm okaszaThCsi BCe JJIEMEHTHI TaOnmumbl MeHzeneeBa, fa emé B BHAC JIOKAIBHBIX

MecTopokaeHnii n 3anexxeid? [louemy B ceBepHBIX oOnacTsx EBpomsl, Asmm, CeBepHOW AMEpHKH U B
AHTapKTH/Ie 4acTO BCTPEYAIOTCS BAIyHBI, a B 3KBATOPHAIBHON 30HE WX mpaktuuecku Hetr? [louemy
packoionace ['oHaBaHa, n oTaenunuchk oT Heé ABcTpanud, a notom CesepHas u IOxnas Amepuxu? Kaxk
nocpeanHe ['onpBanbl obpasoBanmuch CpeamzemHoe u bantuiickoe mops? Otkyna B3sutack Jlyna? Ilouemy
BCE CHUMKH IIOBEPXHOCTH IIJIAHET IOKa3bIBAIOT CIIEJbl MaJICHUS METEOPUTOB, M JIaKe CaMU METEOPHTHI?
OTkyna OHH B3SUTUCH?

[Toyuemy (OTOCHMMKHM MaibIX IUIAHET IOKa3bIBAIOT, YTO 3TO Oec(OpMEHHbIe, WHOTAA OIUIABJICHHBIC TIIBIOBI?
ITouemy Her mnaneTsl Mexay Mapcom u FOmmrepom? Kak morma ConHedHash cucTemMa OOpa3OBaThCS «H3
BOJIOPOIHOTO O0NaKay WM «H3 Ta3a W meUim»?  OTKyzna B3sUIOCH BOIOPOTHOE OOJAaKO Ha OIHY 3Be3Ay?
Kyna memace meute mpu oOpasoBanmm CoJHIA W OTKyZa IIOTOM B3sUIach IpU 0Opa3oBaHWUU 3eMim?
IToyemy na ComHume MAET peakius CHHTE3a sjep TIeldHs W3 NMPOTOHOB (sep BOAOPOZA), a HA IIaHETax
JIaBHO 3aKOHYWIACh (eciau Oblia)?

[Touemy «TommATCA» 3BE3ABI BOKPYT HEHTPOB ranaktuk? Ilogemy Ha HeOe B TesecKom HaOMIOAATENN BUIAT
THICAYM TAJAKTUK M B HUX MWJUIMApIbl 3BE3M, a 3BE3MBI «POXKIAIOTCA» U3 BOJAOPOJHBIX M MBUIEBBIX
obmakxoB(?!).

Bomnpocsl poxaaloT BOIPOCHI, a OTBETOB COBPEMEHHAs «OOLICTIPUHSTAs» Teopus He HaET...

Sl areuct, T.e. B OuONEHCKUN mocTyaaT O OOXKECTBCHHOM MPOHCXOXICHHM Mupa s HE BEpIO, a BEpO B
SBOJIIOLMIO MATEpUH, XOTsS NPHU3HAI0 3HAUYEHHE LIEPKBH B (POPMUPOBAHUM OOLIeCTBEHHON Mopanu. Cuwuraro,
YTO IEPKBH HY)XHO pelIaTh MpPOOIEeMBbl YEIOBEUECKOTO OOIIECTBa..., & HE 3aHUMAaThCS BOIPOCOM
MPOUCXOXKICHHUS MHpA.

Koneuno, MHOTO emé HEOOBACHEHHOTO B KapTHHE MHUPO3/AAHHSA, U OOBACHHUTH 3Ty «OECKOHEUHYIO Aalb H
HENIPOHMIIaeMyI0 Onm3b» - 3a7jada Haykd. EW IPOCTHTENbHBI OMMOKH W 3a0Iy>KACHHS, €CIH OHH
000CHOBaHHBI, 1 OHa Ha HHWX HE HACTAaWBacT.
JIroOble 3aMeyaHHs MO TeMe C OJaromapHOCTHIO OyIyT YUYTEHBI.

08.06.2010r.

Ommbo4yHOCTh AelicTBYHOIIEH TEOPHH.

Teopun (rumotesbl) mocTpoeHUs Bceenennoit, mpoucxoxaenus ConHia, oOpazoBanus ComHeuHOH CHCTEMBI
(B ToM umcne 3emiM) M MX JBIDKCHUS OMIMOOYHBI. OHM IOCTPOECHBI HA OMIMOOYHOM IIOJIOKEHHUH, UTO
3BE376I  0Opa3yrOTCSl W3 MBIIEBBIX M Ta30BBIX OOJAKOB M BPAIIAIOTCS BOKPYr TalaKTHYECKUX IEHTPOB.
Paccmotpenue cui, AeWCTBYIOIMX B npupoje, AemwkeHus CoineuHod CHCTeMBbI, NpoueccoB (HOPMHUPOBAHUS
3eMHBIX HEJp, OKEaHoB, rop, jJanamadra 3eMild, pacrpeleseHUs] UCKOIAeMbIX HPOTHUBOPEUHT (aKTam,
MOATOMY HAKOIUICHHBIH (aKTMYEeCKU MaTephaj MM HENpaBUIILHO TPaKTYeTCs, WM WUTHOPHPYETCS .
JanbHeilmee npuMeHeHHe Teopun o0pa3oBaHUs M (OPMUPOBaHHS 3eMJIM HAaHOCHT BpeJl I'€OJIOTHH,
reorpaduu, U3y4eHUro GU3MKH 3eMiH, (QyTypoJOTHH, 4YTO IMPUBOAUT K HANPACHOMY, U JaXe K BPEIAHOMY
Pacxo/l0BaHUIO CPEJCTB, MO3TOMY HEIOMYCTHMO.
Heo6xoanmo TmpuBeCTH COCTOSHHE COBPEMEHHOW AaCTPOHOMHH, I'e€O(HM3HWKH, I'€0JIOTHH, Treorpaduu B
COOTBETCTBHE C HAKOIUIEHHBIM TEOPETHUECKMM U (DAKTHUECKUM MaTephajioM.
AnbTepHaTHBHAS KOHLENIHUS NMOCTpoeHMsi BceneHHo, B ToM umcie mpoucxoxieHus ComnHna, oOpa3oBaHUs
Conneunoii Cuctemsl, (GopMHpOBaHUS 3eMJIM COOTBETCTBYET (hakTaM M JaéT OTBETHl Ha MHOTHE BOIIPOCHI.
01.09.11r.
Mkpamiok O. .



Ot asTopa.
1. ABTOp - HE acTpOHOM-YUEHBIH, Nake HE JIFOOMTENh aCTPOHOMHH, OOBIYHBIN OOBIBaTEIb, CTPOHUT CBOU
YMO3aKIIIOYeHHSI HA OCHOBE 3€MHOW NPHUPOMBI, TOCTYITHOW €My IOIYJSAPHON JHUTepaTypsl, (POTOMILIIOCTpamui
3BE3MHOr0 He0a M KOCMHYECKHX OOBEKTOB.
2. ABTOp cuMTaeT NMOHUMAaHHE CTPOCHUS BceneHHON HEoOXOAMMON OCHOBOH MHPOBO33peHHs homo sapience —
(uenoBeka pasymHoro). Ilomaraer oOriecTBEHHOI OO0SI3aHHOCTBIO YUYEHBIX — aCTPOHOMOB (BMECTE C JPYTHMMH
YY€HBIMH) TIOMOYb PSIOBBIM JIIOJsAM (OOBIBAaTENsIM) COCTaBUTH IOHMMaHUE MHPO3JaHUs Ha YPOBHE
COBPEMEHHBIX HAy4YHBIX 3HaHHUH.
3. B 370l paboTe T'MIOTETHYECKH paccMaTpHBAeTCs HWCTOYHHMK JHEPrHWH, B NpUAAIOIU  3BE31aM
JIOCTaTOYHYI0 CKOPOCTb, YTOOBI OHM CMOIJIM YNAIUTHCSA 1O MHEPUUHM OT TANAKTHYECKHX IIEHTPOB JIO T'PaHMIL
TaJlakTUK, MOCKOJBKY 3TOT BOIPOC COBEPIIECHHO HE OCBEIIEH B JIUTEpaATypE.
[Ipumeuanne. Xox pacCyXICHHH aBTOpa COINIACYETCS C MOCIEAYIOIIUMU OTKPBHITHAMH B aCTPOHOMMHU.
4. ABTOp HE TIpecienyeT HM KapbepHBIX, HM KOPBICTHBIX II€JICH; €ro Ieib — TOP/KeCTBO HMCTHHBI
5. ABTOp HE CYHMTAacT MOJOXXEHHS, TeM OOjee UHCIIOBBIC BBIKIAIKH, BBHICKa3aHHbBIC 31€Ch, KAaTETOPHMYHBIMH, a

s NMePBbIM HpHﬁJII/I)KeHI/IeM K UCTHHE, W MpeasiaraeT UX paccMaTpuBaTh, KaK CYXJEHHUS Ha TeMY,
KOTOpbIE B TOCJIENyIoeM OyayT yYTOYHEHbI U HMCTpPaBJICHBI.
6. ABTOp TpUIJIamiaeT K COTPYAHUYECTBY BCEX KENAIOUIMX. ABTOPBI  CHEJIAHHBIX HMCIPABICHUNA U
YTOUYHEHU OyIyT yKa3aHBI

Onyapa Llkpagtok.

Asrop: Llkpamiok Dnyapn dEnoposuy.

Jarta poxaenus: 15.01. 1937r.

Mecrto poxaenus: T. Mnanckuit KpacHospckoro kpas.

O6pazoBanue: BUA wum. KyiiObieBa (BoenHo - nHxeHepHas akagemus), 1968 T.
Anpec: r. UepHoronoBka MOCKOBCKOW 001acTH.

e-mail: eshkradyuk@yandex.ru

IIpunoxenue:
Tesucel anprepHatnBHON «KoHuenmmu crpoeHus BceemenHoit n oOpa3oBanus ConHedHOH CHCTEMBI.

TE3UCBHI

ANBTEepHATHBHOW KOHIENIMU (THUITOTE3bI)
«O6pazoBarne ComaeuHOH CHCTEMBD).

1. UYépubie mpipbl (TeHHMANbHOE OTKpbITHE Anbbepra DHHINTEIHA), KOHIEHTPUPYS MATEpUIO, HE HCYE3aI0T
W3 MHUPOBOTO NPOCTPAHCTBA, a O0Pa3ylOT LEHTPbHI TaJaKTHK.

[anakTHKu HE «BpAIIAIOTCS, KAaK KOJIECO» BOKPYr LEHTPOB, M 3BE3/bI HE BPAIIAIOTCS BOKPYI HUX.
Knaccugukanust rajakTUK HE BBIIEPKHUBACT KPUTHKH.

Cnupanenoo00HOCTh TaJaKTUK — pe3yJIbTaT BpAILEHUS TIAKTHYECKUX HEHTPOB.

lanakThky ¥ 3BE37IBI SBISIIOTCS OCHOBHBIMHM (POpMaMM CYLIECTBOBAHMS BHAMMOIO MHpA.
3BE31bI 00pa3yloTCsl B LIEHTPax TalakTHK, MOJ BO3JCHCTBHEM OTTAJKHBAIONIel CHibl (1aBjieHusi?)
MOJIy4aloT CKOPOCTb, M 10 WHEPLUH, NPEOA0JIeBas CHIbI MPUTSHKEHUS TaJaKTHUECKUX LEHTPOB, YyIAJSIOTCS
OT HHUX, NOKa HE HMCCSAKHET KMHETHYECKas JHEprus. 3aTeM OHHM HaYMHAIOT «IaJeHHUE», T. €. JABMKEHHE K
TaJIAKTHYECKUM [CHTPaM O] ICHCTBUEM CHIIBI TPUTSKCHUS.

2. CronkHOBeHHE 3BE3] B pyKaBaxX TajlaKTHYECKUX CHHMpajied C BO3BPAIIAIOIMIMMUCS «CTapbIMU» 3BE3JIaMU
SIBIISICTCS. TIPUYMHON «BCUBINICK» W TOSBICHUS «HOBBIX» 3BE3J, a TaKKE IMOSBICHUS 3BE3N BHE CHHPATBHBIX
PYKaBOB.

OrcytcTBHe szapa, (Oammka), 3BE3N BHE 3BE3THBIX PYKABOB SIBISETCS MPU3HAKOM TOTO, YTO TalaKTHKA
«MOJIOZIa» M HE TMEepeXMBaeT eulé BO3BpaTa paHee I'eHEePUPOBAaHHBIX MOTYXIIMX 3BE3I.

3. Comneunas Cucrema oOpa3oBajach B pe3yibTaTe KacaTeIbHOI0 CTOJKHOBEHHS CONHIIA U KOCMHYECKOTO
Tena (manee Terna), BEpOSATHO, OCTHIBAIOIICH, IBMIKYIIEHCS K MEHTPY [ amakTHKH, 3BE3/bl, MPOIIEAIei
MpEAbIAYIIUE JTallbl 3BOJTIOMUOHHOTO PAa3BUTHUA, 4 HC U3 «BOJOPOJIHOIO o0Jlaka» M HE M3 «ra3a U IBUINY.
Ipn npubmmwkennn k CosHuny Teno, B CBS3M C HAJIMYMEM OTTAJIKHBAIOMIMX CHII (JIy4eBOH MOTOK?
aneKTpuueckoe mnone?), okpyxaroumux CoJHIE, pa3fAenwioch Ha 4acTH B COOTBETCTBHM C MX IUIOTHOCTBIO.



CTOTKHOBEHHE COMPOBOXKIATIOCH MHOTOYMCIICHHBIMH BCHBIIIKAMH-B3pBIBAMH TP KOHTakTe dacted Tema c
Conamem. Comane n Temo moTepsi ~ MOJOBUHY HMCXOJHOW CyMMapHOM Macchl Ha CBETOBOE H
KOPITyCKYJISIPHOE W3JIy4YCHUE.

OdeBHIHO, HAMYHE OTTAJIKUBAIOIICH CHIIBI XapaKTepHO UIA BCEX 3BE3M, YTO IIOBBIMIAECT BEPOSATHOCTH
oOpa3zoBaHus (M OOHAPYKCHHS) IIAHETHBIX CHCTEM.

4. Ilnamers! [Inyron, Hentyn m VYpan obOpasoBaiuchk M3 cnyTHuUKOB Tena.
CatypH oOpa3oBajicsi B OCHOBHOM M3 arMoc(epHbIX ra3zoB Tema u Bojoponaa koponsl CoiHia.
IOnurep oOpa3oBajics M3 MaTepUajoOB HIDKHHX CIIOEB aTMocdepbl, MOYBEHHOTO cios Tena, ¥ Bomopoja
ConHia.

OcHOBY (OpMHpPOBaHUS IUIAHET COCTaBWIM Oonee KpynHble ¢pakunu uvactedt Tenma. CymmapHas macca

miaHeT cocraBisgeT okojo 0,1 % ot maccel Tena.

Yem Ommxe k ComHmy (opMupoBanack IUTaHeTa, TeM Ooibie ObIIa TOTEPsS MAaCCHI

Mapc u Ilosic acteponzioB 00pa3zoBamuch W3 0a3anbTOBOW M TpaHUTHOH obomouku Tema, 3emus

oOpa3zoBanack W3 MaHTHHHON o0Oomouku, BeHepa —m3 marmel, a MepKypuil — U3 IIEHTPaJIbHON YacTH szpa.

5. TIlmanmera 3emis (Kak M IpyrWe IDIAHETH) BHAYaje MpPEACTaBIsUIa cOOOW KIIyOOK KOCMHYECKHX TeT,
ra3oB, IapoB BOJBI, KOTOpPBIE BPAIIAINCh BOKPYT OOLIETO LEHTpa NMPUTSDKCHMS, CTAIKHBAJINCH,
JpOOIINCh, YKPYIHSJINCh, M HocTeneHHo (opmupoBanu [lnanery, okpyxEHHyto ruapocdepoid u
aTMochepoil.

6. Conneuynas CucrtemMa IMOCTOSIHHO ABOJIOIMOHUPYET.

Hanuuue 3HAYMTENTHHOTO KOJIMYECTBAa CIYTHUKOB y BHEIIHUX IUIAHET SIBJISETCS CBUAETEIBCTBOM TOTO, YTO

¢dopmupoBanne COJHEYHOH CHUCTEMBI HPOJOIDKAETCS, W YTO CONPOTHUBICHUE ABHKEHUIO CITyTHHUKOB IUIaHET

YMEHBIIIAETCSI C YBEJIMYEHHEM DPACCTOSHUS 10 3BE3[bI.

7. Bce ruiaHeTsl 3eMHOW TpyNIIBl B Ha4alIbHBIH NEpHOA (OPMHUPOBAHHMA MMETH THApochepy u

aTMoc(epy, KOTOpbIE MOTOM YTPaTHIH (IIOJHOCTHIO WM YaCTHYHO).

Ha 3emsie B Hauane ¢opmupoBanus riayonHa IlepBudHOro okeana Obuta OKOJIIO 8 KM.

C ykpynHEHHEM IUIaHETHl I'TyOMHa yMeHbIIAnach... llepen oOpa3oBaHMEM COBPEMEHHBIX OKCaHOB BCSl
MOBEPXHOCTh 3eMJIM ObliIa TIOKPHITA CIOEM BOABI ~2-3 KM. BypeHme pa3BemodYHBIX CKBAXHH IOITBEPXKIACT
3TO.

8. Cesepnblii Jlenosutelit, Muaniickuii n Tuxuii okeanbl Ha 3emiie 00pa30BaIMCh NPU NaJCHUH HEOCCHBIX

Ten (JiyH), a MOps U 03Epa — MPHU MaJEHUU OOJNBIINX CIYTHHUKOB (METEOPOB). ATIAHTHUECKHU OKeaH
oOpa3oBaics B pe3yibTaTe KOJIEOAHUS - «COTPACCHUS» 3eMIIM IPU «IaJEeHHH — CTOJIKHOBEHUI
«TUXOOKEAaHCKOI» JyHHI...
C obpa3zoBaHHEM OKEaHOB M BCIEACTBHE OOPa30BaHHS MOJSIPHBIX CHETOJEISHBIX INANOK YPOBEHb
MupoBoro okeaHa moHuswics a0 ypoBHs Ha 200-300 M Hmke ypoBHs B Hame Bpems (mamee H. B.);
TIOCJIC Yero, BCIEJCTBHE TasHUS MOJSIPHBIX JICAHUKOB, OH CTayl NoBbImaThes; B H.B.oH goctur
MaKCHMaJIbHOTO YPOBHS.

9. HeOonpume cnyTHUKH (METEOpPHTHI), Majas, APOOMIHMCh NpH yaape o0 atMocdepy M BOLY U OCeIalH
Ha TIOBEPXHOCTH 3€MHON KOpBI, YKpymHsst [InmaHeTy cHapyku; Takoil mporiecc o0pa3oBaHUs
TIOATBEPXKIACTCSI CIIONCTOCTBIO HeNp. AHAJOTWYHAsl CTPYKTypa HEAp AOJDKHA OBITh M HA JPYTHX
mianerax. KpymnHele HeOecHbIe Tena (JIyHBI) MPOJaMbIBall 3€MHYIO KOpy M ykpynHsun [lmanery
W3HYTpHU. DTO CO3/[aBajo HANpsHKEHHE B 3eMHOW Kope, M, KaK CJIEICTBHE JTOr0, BO3HHKAIN KoJleOaHMS,
3eMJICTPSICEHUST U pa3joMbl KOphl (0ojee KpymHBIH pasziioM o0pa3oBall Joxke ATIAHTHYECKOTO OKEaHa).

Topsl 1 ropHbIe CKIagKu 00pPa30BAIMCH BCIEICTBUE MaJeHUS KPYMHBIX HEOSCHBIX Ted (JIyH).

10. B H. B. Coaneunasi Cucrema apuskercsa B Hanpapjenuu LlenTpa I'anakTukm ¢ yckopeHueMm B
auamazone ot (1-2)*107 9~ m/cX(?) mo 2*10~ 7 m/c?, 06YCnoBNeHHoe NpuUTsKeHneM [anakTuku (B TOM 4ucre
[naBHOrO pykasa).

11. PagnaneHbIM BekTOp (B HAmpaBICHWH K IeHTpY [ amaktukn) coctasuseT ~1,5+1,0xm/c.

Bexrop OokpyXHOH nMHEIHOHN (TaHreHnuanbHOW) ckopocTH COJHIIA OTHOCHTENBHO IeHTpa ['ajakTWku paBeH
~10 - 15 xm/c;

.12. EcTb OocHOBaHUs mojiaraTh, YTO BHENIHWE TUIaHETHI (BKIowass Mapc) ynagsiroresst ot ConHia, a
3emmst, Benepa nu Mepkypuii npubamxarwtcea k ConHiy.

13. EcTp peanbHas BO3MOXKHOCTh ONpPEAENIHUTh cKopocTh aBmxkeHus ComHeunoll Cucremsl k LleHTpy
lanakTukH, ¥ CKOPOCTh U YCKOPEHHME CIIyTHUKOB IIJIaHET.

14. «Karactpopuueckuit» cueHapuii oOpazoBaHus 3eMiM KOHHIENTYAJdbHO MEHsSET JajbHeiimee
pa3BUTHE T'COJOTHUECKON HAayKH, OCHOBBI reorpaduu n ¢usmku 3emi...

9. IIKPAJIIOK.
10.10.20009.



P.S. Bosnee merambHO comepkaHue m3nokeHO B «Koumenmuu...». Tekcr «KOHIENIUH...» B 3JICKTPOHHOM
BUJIE IO 3ampocy OymeT BBICIAH 110 yKa3aHHoMy e-mail ampecy.

ABTOD: [Mxpamiok Dayapa PEpopoBuy.
1937 r. p.
15 smBaps.

r. Unanckuit KpacHosipckoro kpas.
BOCHHBII TEHCUOHED.
oOpaszoBanme Beicmiee BoeHHOe, BUA mm. KyiiOpimena.

Anpec:142432,

r. YepHoronoBka, MocKkoBcKasi 001acThb,
yin. HlkonbHbiit OynbBap, qom 16, xB.2.
[kpangioky Dayapny PEmnopoBuuy.

e-mail: eshkradyuk@yandex.ru



TAJTAKTUYECKUIN TEHTP (nanee I'. I1).
OmmbouHas THoTe3a (YHKIIMOHUPOBAHUS TalaKTHUK, a IMEHHO IUPKYJLSIIUHA 3BE37, MpHBENa K OIMMOKaM B
TPAaKTOBKE pe3yJIbTaTOB HCCIEAOBAHUN MPOUCXOXKIACHHA U pyHKmmoHupoBanus I 11
Hmxke w3naraercsi ajnpTepHATHBHAs KOHIENUus (THmoTe3a) oOpazoBanus W ¢yHKunoHumpoBanust 'L u
raJaKTHK.
OcuoBHbIM 3neMenToM ['1] sBisercs Yépnas pipa (BmepBrie BBEN TepMuH "yépHas AbIpa'’ aMepUKaHCKUI
actpodusuk J[xoH Yiuiep), HCIycKaromias JBe NPOTUBONONOKHBIX cTpyn «IIPESI» (mpomsBomHoe ot
npeuKca «Ipe» - «10»), - HEKOTo <«3(Hpa — KOHTEHTA - IJIa3Mbl», «(PHU3MYECKOr0 BaKyyMa», KOTOPBIH uepe3
HEKOTOpOE BpeMs, paclIupssich M OXJaxjaasch, kKoHnencupyercs B BO3OHDI, oOpasyromue «poTo3BE3NbI».
Cunamu, oObeAMHSIONMMH OO30HBI B MPOTO3BE3NBI, (HE MO3BOJIIOIIAS OO30HAM «pPa30eKaThCs») SBISIOTCH,
BUJIUMO, DJIEKTPOMAarHUTHOE B3aHMOJICHCTBHE W T'PaBUTALIMS.
Bo3oHbl mon GonblIMM JaBieHHEM 00pa3yloT HyKJIOHBI, Oojiee yCTOHYMBBIE MaTepUalibHO — YHEPreTHYECKHE
obpazoBanmst. OIHOBPEMEHHO HPOUCXOAWUT (popMHpOBaHHE 3BE3N W 3BE3MHBIX PYKABOB.
YacTp 31€MEHTOB Ipes, HE OO0BbeAMHMBIIASACA B 0030HBI, MOKMHYB npenens!, I'.Il. B HampaBiaeHuH
NepBOHAYAIIBHBIX JIydeH (T.€. B HANPaBICHUHM OCH TAJAKTHKH), OOpa3yloT M3Iy4EHHE B PEHTTCHOBCKOM
JMara3oHe CIEKTpa, a Ipyras 4JacTh oOpa3yeT H3JIydeHHe 3BE3N. DJTa 4acTh NPOSBIAET ceOs Kak (POTOHHI
Vx HaganmpHAs SHEPTHUsl ONpEensieT HadalbHYIO CKOPOCTh, JUIMHY BOJHBI M 4YacToTy u3nydeHus. CKopocTb
W3JTydeHUs] B J0OOW Touke (B JI0OOM MOMEHT BPEMEHH) 3aBHCHT OT HadalbHOM 3HEPIHU Mpes, T. €.
D n=Do0-3p, rue

Takum oGpazom [Tl renepupyer 3BE3nsl, ymamgrouecs oT [l mo MHepLHHU B COOTBETCTBUU C TOM
KUHETHYEeCKON 3Hepruei, KOTOpPYyI0 HMMeNna CTpys NpHs IpU BBIXOAE M3 YEPHOM ABIpBI. 3BE3MBI YOANAIOTCS
[IOYTH MO MPSAMOM JMHMM, IICKOJIbBKY YIOJl MEKIY HHEpLUEH 3B€3[bl U CHJION NPUTSKEHUS O4YEHb Majl U
yMeHblIaeTcss no Mmepe ynanenusa 3se3abl oT I'Ll. C ymanenuem ot I'L]

CKOPOCTb CHMXKA€TCsl B CBSI3U C JEHCTBUU TI'paBUTALUU.

1) Kocmuueckue Tena (manee KT) — ocThiBIIHE (HE CBETSAIIUECS ) 3BE3IBI.

2. KOCMOJIOIrus.

NCXOIHBIE ITOJOKEHUS.

2.1. Hayka mpuHHMMaeT TpH TOJIOKCHHS B KaueCTBE HENPEeJOKHBIX MCTHH (aKCHOM):
Bce Tena matepnajbHbl. JHeprusi MaTepuaibHa. Bce BHABI B3amMoJelcTBHMSI Tel MaTepHAJbHBI.

1.
2. B npupone aeiicTByeT 3aKOH COXpaHeHHs] MaTepHH, JHEPTMH M MX B3aHMHOIO NpeBpalleHHs.
3. Bce B3ammopeiicTBUSI TeJ 00yCJOBJeHbI MPUYHMHHO — CJ1€CTBEHHBIMH CBSI3SIMH.

2.2. CoBpemeHHasa cm3anka 3HaeT cnegyrolmne cunbl B3auMOAEWCTBUA Ten:

a) cuna rpaButTauumn (cne,u,yeT n3 BceMupHOro 3akoHa npuUTSXeHus),

e€ MaTeMaTHYECKOE BBIPAKECHHE F=GMm/ RZ,

(rme F-cuma, M u m- macca, R-paccrostane, G-mocTosiHHas);
0) cuna 3NeKTPOMarHUTHOIO B3aWMOLENCTBUS MOse;

K aToi cune cBogaTCcsA CUmbl MEXaHW4YecKoro, XMMUYeckoro, ryyesoro, BHYTPUSAAEPHOro
(cunbHoro u cnaboro) B3aUMOAEWCTBUS Tef;  eCTb COMHEHMS B TOM, YTO Mpupoga cun
BHYTpUaaepHoro B3aI/IMO.lJ.eI7ICTBI/IF| ncyepnbiBaeTCcAaA 3NMeKTpoOMarHUTHbIM Bsammo,qeﬁcmmem.

PaBHogelcTByOWAA 3TUX CUI onpeAensieT 3Ha4YeHWe yCKopeHus Tena maccon m. Y F +Fu=0

B) cuna mHepuuM (eé maTemaTuyeckoe BbipaXeHue Fm_=ma_).



OTH CHIBI SABJSIIOTCS TEPBBIM NPHOMIKCHHEM K WUCTHHE W TpeOyeT YTOWHEHHS: «4YTO0, KaK W Io4YeMy», HO
MOKa OHM HCIPABHO CITy)KaT HAIIUM BBIYUCIICHHSIM.

r) cuna OoTTarlKMBaHUSA — cuna HEM3BECTHOrO MPOUCXOXKAEHUS, SIBMSOWASACA NPUYMHON
yaaneHus 3Bé€34 OT LIEHTPOB ranakTuK (BO3MOXHO, 3TO AEWCTBME CUM 3NEKPOMarHUTHOro nonsi?).

310 BepHO, MO KpamHen Mepe, B TOM 4YacTU MUPO3AAHMA, B KOTOPOW HaxOAQWUTCA Halia
FanakTuka; MOXeT, rae - TO 3TO U He TaK, TO KaK FOBOPUTCA: «HWU AOKa3aTb, HU
ONPOBEpPrHyTb».

2.3. Mbl He MOXeM OTBeTUTb Ha BOrnpocC. «noqemy?», HO MOXeM Ha
OCHOBaHUN 3TUX 3aKOHOB MNpeAaBuaeTb pe3ynbTaT B3aumMoaencTeus
Ten.

Ilox nmeiicTBHeM 3THX CHJI BC€ MaTepHalbHOE B3aMMHO NPHUTATHBAETCS, OTTAJIKUBAETCS, ABHKETCS;
KOHLIEHTPUPYETCSl MaTepusi, 00pa3yloTcsi YEpPHbIC IBIPbI, 3apOXKIAIOTCS TaJIaKTUKH, 3apOXKIAIOTCS, JKUBYT U
YMHUPAIOT» 3BE3/bI, (POPMUPYIOTCS TUIAHETHBIE CHCTEMBI, HAa HEKOTOPBIX OCTBHIBIIMX 3BE3[aX M IUIaHETaX
pa3BuBacTCAd XU3Hb... Jlanékue 3BE3MbI, KOTOPBIE KaXXyTCs HaM HENOJABMIKHBIMM U CIIy’KaT ONOPHBIMU
OPHUEHTUPAMU IIPU KOCMMYECKHUX HM3MEPEHUSX, OKA3bIBAIOTCS TaJaKTUKaMU, U MYarcsi B IPOCTPAHCTBE CO
CKOpPOCTSIMH, H3MEpSEMBIMU COTHSAMH (?7) KHJIOMETPOB B CEKyHAy... IIpu 3TOM mmeeTcs BBHIY, YTO MBI
camu (T.e. mraHeta 3emns, U Besi ComHeunas Cucrema) BcE BpeMsl KyJa — TO JBHDKEMCH.

2.4. Kocmonorna (Hayka o MMpO3fAaHUM) OCHOBbLIBAETCA Ha Y4Yé€Te OEeWCTBUS CUI UHepLuu,
rpaBuMTauMn, M NPU3HAET OeNCTBUE OTTalKMBAKOLWUX CWM B LEHTpax ranakTuk; mpy 3TOM Maro
3HaeT 06 ux npupoge. Cobniogas 3aKOHbl MEXaHVIKW, 3aKOH COXPaHEHWs MaTepuu, SHeprum, ux
B3aVMHOM NpeBpalleHn, U 3aKOH MpedernbHOCTU (OrpaHMYEeHHOCTU) CKOPOCTU CBeTa,
KOCMOIOrust oTpaxaeT YCTPOWUCTBO MWPO3[aHWs, COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO
3HaHMN.

«Hecércs Oe3gua, 3Be3/ IMOJIHA.
3Be3gaM 4uciia HeT, Oe3gHe JHA...»
M. B. JlIomoHOCOB.

3. YCTPONCTBO MWPO3[OAHUA (KocmoroHus).

3.1. MpocTpaHCTBO MMPO3OaHUA «nofdeneHo» Ha 06nacTu B3aMMOLEWCTBUSI CWM, KPOME CUbl
nHepumMKn, KoTopas «npussidaHa» kK macce. Cuna vMHepuun BO3HMKAET NpU YCKOpeHuW Tena (Macchbl),
He3aBUCMMO OT TOro, B KakOM MeCTe MpOoCTpaHCTBa Tero (Macca) HaxoauTcs.

3.2. PaccMoTpuM mpoLIECChI, MPOUCXOASIIME B MHPO3JAaHUHU, MOATAITHO.

CriepBa W3 MaTepwiH, COTJIACHO 3aKOHY BCEMHPHOTO TATOTEHHUS, O00pa3yloTCs HEKHWEe IEHTPHI Macc; OHH,
CIIMBAsICh, YKPYIHSIOTCA, U K HUM YCTPEMJISIIOTCS BCE HOBbIE W HOBBIE Tela.

(«CrmiepBay - 370 A1 TOTO, YTOOBI KaK — TO HAYaTh H3JIOKCHHE...

Ha camom jieie, B MHPOBOM MAacHITa0e, HHKAKOIO «CIEPBa» He ObLIO)...

W «HeKHX 1IeHTPOB Macc» ObL10 0ecCKOHEYHOEe MHOKeCTBO B OeckpaiiHeM NPOCTPAHCTBE BCeJIEHHOI.

IIpuToK Ten ycuiuBaeT TATOTEHHE IEHTpa Macc, TATOTEHHE LIEHTpa MacC YCWJIMBAET MPHUTOK Tell...
B KOHIC KOHIOB, TATOTCHHC CTAHOBHUTCA TaKHUM 60J'IBIHI/IM, qTO K L[eHpr Mmacc HpI/ITHFI/IBaIOTCSI Jaxe
wsnydenns, T.e. Gopmupyercsi YUEPHAS JIbIPA (Brepsbie BBEN TepMUH "4épHasi AbIPa"aMepUKaHCKHil
actpodusuk Jxon Yumnep).

3.3. YEPHBIE JBIPBI. «UépHbie ABIPHI» - FeHHATLHOE
Hay4yHOe TpeaBuieHue AnbOepra DWHIITEHHA, OOUIENPUHATHIN B aCTPOHOMUU



TEPMHH, O3HAYAIOIUN OOBEKTHI, CKOHIICHTPUPOBABIIIME MATEPUIO 0 TAKOH CTEIeHH,
YTO OHHM TPHUOOPETAIOT CBOMCTBO NPHTATHBATH BCEe W3JIYYEHHSH, T.e. II0
OIIPENENIEHNIO, 3TO HeBHAMMBIE (HO KOCBEHHO OIpeIeisiEMble) KOCMHYECKHUE
OOBEKTEL.

IIpumeydanue.
1). [Ipouieccrl, mpoucxondiiMe B YEPHBIX IbIpax, BIMSHUE UYEPHBIX ABIP HA
OKpYyKaromee IMPOCTPAaHCTBO, M IIPOABICHHUE 3TOI'0 BIUSAHUA emé HCOO0CTAaTOYHO
U3Y4YCHBI.

2). YépHble ObIpbl 00JIaJAI0T OTPOMHOW IJIOTHOCTHIO MATEPHH, U, COOTBETCTBEHHO,
UMEIOT HEOOJIBIIUE pa3MepBhl.

3). OueBuano, uro YEPHBIE JIBIPHI mogumHsAOTCS 3aKOHY BCEMMPHOTO TATOTEHHS. KX
TpaBUTAllMOHHOE BJIMSHHE Ha MaTepuajbHbBIC Tella HE OrPaHMYEHO PACCTOSIHUEM, HO YOBIBaeT C
YBEJIMUEHUEM DPACCTOSHUS 10 HUX. IIOCKONIBKY H3ITydeHHEe MaTepHalbHO, C PACCTOSIHUEM MeEHsSeTcs
U BIMSHME YEPHBIX JBIP HA CIIEKTP H3IYYCHHUS.

3.3.1. Bo3MmoxHO, KOTHa-HUOYIb YYEHBIE CMOTYT pPa3iiMuaTh I'PAaBUTALMOHHOE H TEIIOBOEC
W3IYYCHUS TN MO CIeKTpy (WIK [0 JOPYruM TMpHU3HAKaM) W ONpeAessTh CTENeHb (OPMHUPOBAHUS
YEPHOU JBIPHI (1. e. xoHmeHTpammio Macchl). [loka HalmW4We WCTOYHWKOB Pa3IHMYHBIX BHIOB
W3Ty4eHu# (TomyOBIX, OemnbIX, >KENTBIX, KPACHBIX 3BE3M), a TaKKe HCTOYHHUKOB HH(PAKPACHOTO M
PCHTTCHOBCKOTO M W3JIy4CHHS TONBKO BBI3BIBACT IIOJO3PCHHC HA HMX NPETCH3UIO CTaTh YEPHOM
JBIPOMU...

MoryT GbITh pasHble 3Tanbl popmuposanus UEPHBIX JIBIP ¢ pa3sHbIM YpOBHEM COCTOSHHS U
B3aMMOIIPpeBPAIleHNs] MaTepuu U dHepruu. To ectb mpexae obpasyercs «BEJIAS IIBIPA», motom
ona crasosutrcss «CEPOM mmu KPACHOM JBIPOM», a yx motom «UEPHOM JBIPOM».

«BEJIASA IIBIPA», «CEPAS JIbIPA», «KPACHAS JIBIPA» - 310 suiie paboune TEPMHHBI,
NpUMEHEHHBIE I TOTO, 4TOOBI yTOUHHTh, uto UEPHAS JBbIPA ¢dbopmupyercst He cpasy, U
0603HaunTs Bo3MoxkHBbIe DTAIIBI dopmuposanns UEPHOU JIBIPHI.

YUEPHBIE JBbIPBI, ucxons u3 3aKOHOB MEXaHUKHM, BMECTE C MaTepuell U HU3IYYEHUSIMH MOJIy4aroT
MOMEHTBI BpalleHUs, W BPAIIAIOTCS C Pa3IMYHOW CKOPOCTHIO.
Bpamatomascs UEPHAS JIBIPA o6pasyer nmuck, ¢popMa KOTOPOTO 3aBHCHT OT CKOPOCTH BpAIICHUS.

3.3.2. MBI paccMaTpuBaeM TOJBKO TPABHTAIMOHHOE NPHUTSKEHHWE MaTepUH, HO, BEPOATHO, MpHU
KOHLEHTPAlMM MaTEePUU BKJIOYAIOTCS W JPYrHe BUABI B3aUMOJIEHCTBHSL.

HecMOTpsi HAa JJIMTEILHOCTh BpeMeHnun (opmuposanus UEPHOM JbIPBI
NMOKA TOJBKO KOCBCHHO BBISIBJICHbI KOCMH4YEeCKHE 00BEKTHI,
HACHTH(PHUMPOBAHHbIE B KayecTBe e¢ NpealecTBEHHHKOB.

3.3.3. «Kanaunate» B UEPHBIE JIBIPBl MoryT «cimuBaThes», OOBEIMHATHCS MEKIy cOOOM U C
IpyruMu (opMaMu MaTepuH, MOKa HE MOJYyYUTCs Macca, BHYTPH KOTOpOH oOpasyeTcs Takoe
JIaBJICHUE, TPH KOTOPOM Ppa3pylIaloTCs siipa aTOMOB, OCBOOOXKIAETCS BHYTpHsIEpHAs 3HEprusi, U
oOpaszyeTrcs IIJIA3Ma, T. €. TaKOE€ COCTOSHHE BEIIECTBA, IPH KOTOPOM Pa3MBITHl TPAHUIBI MEXKIY
MaTepuel u 3Heprueil. BpamaTensHO — MOCTymaTeNbHOE ABMKCHHE IIIa3MBl 00pa3yeT KOJNBIO
(TOp), OCH KOTOPOTO MEIUIEHHO TOBOpadmBaeTcsa. KOJBIIO CTPEeMHTCS CXKAaThCs, CO3JaBasi BHYTPH
ce0s1 OrpoMHOE JaBlieHHME M 00pa3ys KOHMEHM, KOTOPBI paclpoCTpaHseTcs BIOJb OCeH Topa K
nepudepun (u€pHoit apipsl). [lox nelcTBHEM BBICOKOTO JaBiICHHS (M APYTHUX «OTTAIKHBAIOIIMX)»
cun?) KOHMEHM TpeoJoNneBacT MPUTSDKEHUE 4EPHOU IbIppl, 1 CTPYAMM (Cyas mO CHHMKaMm,
OOBIYHO JIBE€ MPOTHBOIOJIOKHBIX), «HCTEKaeT» W3 4YEPHOIl ABIPbI, 00pasys «S» - 00pa3Hblid 3ur3ar.
Konrent oOpasyer rurasmy, 3ateM 0o0pa3yroTcsi OapHOHBI, 3aTe€M I10J] 'PaBHTallMU U JaBJICHUS
00pa3yroTcst 3BE3NHL. ..

YEPHAS JIbIPA HauwHaeT IaJaKTHYECKHMM IuKi.

[onaraem, uto uentpsl ramaktuk (UEPHBIE JIBIPBI ?) — aist mpornecca B3auMONPEBpAIEHHs MaTepHu
W SHEPIruH SBIAIOTCS moaxoasniuM MectoM.../lapnenune B nentpe YEPHOW JIBIPBI 3aBucuT HE TOIBKO OT



Macchl, HO B OT CKOPOCTH BpamieHus. B cimywasx, korzma Top oOpa3oBaThCsi HE CMOT, YE€pHas AbIpa
B3pBIBAaETCS, M OOpa3yeTcs ImapoBas rajakThka. [llapoBele ramakTHku B OOIIKMX CIIydasX MEHBIIE
MUPANBHBIX. ..

3.3.4. Mpoueccamn B3auMHLIX MpeBpaLeHUN MaATEPUU U IHEPruM Mbl 3aHUMATBLCA He
Oypoem, octaBMB 3Ty He MpPOCTyl npob6nemy cpusmkam u actpocdpusmkam. OgHako
3ametum, yto YEPHAA ObIPA, nmeet ctaguio pa3BuTUs, NPUM KOTOPOW MPOMCXOAUT
obpa3oBaHMe MOTEHUMANIbHOMW CUIbl OTTankvMBaHUs (T. €. CUNbl, NpeBbIalWen cuny
NPUTSXKEHUS).

3.3.5. Moxoxe, 4TO rpaBUTaLIMA U UHEpPLUSA — 3TO ABE KaTeropuu, HeoTLEMIIEMO npucylume
maTtepun. Ho ato He ogHoO u TO Xe!

Korna u kak nposBuma ce6s rpasutauus BHyrpu YEPHOIM JIBIPBI, T.e. 10 Hauaza HCTEUCHHS
KOHMeEeHmMa (co0epicumo20), Mbl He 3HaeM, HO ¢ Hadanom ucredenus I[1IJIABMbI ona ¢ oueBuaHoit
GBICTPOTOH NpHHANA ydacTHe B (pOPMHpOBaHMM 3BE3I. A 3BE3apl Bocnpuusum ¢ IIJIABMOM kumetmueckyro
SHEPIHIO, MPOMOPIHOHAIBHYI0 CKOPOCTH HCTEYEHUS CTPYil.

[IpencraBnserca, 9TO0 KOHTEHT (IUIa3ma) Oyaymied 3Be3Obl MOKHUAACT YEPHVIO JIBIPY mon BBICOKHM
nasienueM, nepexogamuMm B [PABUTALIMOHHOE CXATUE, nox neilctBueM KOTOpPOro U
(dhopmupyercst 3Be3xa.

3.3.6. BeposTHO, pa3mepsl oOpa3oBaBIICHCS 3BE3IbI 3aBHCAT OT MapaMeTPOB IUIA3MEHHOU CTPYH
(maByeHMs, CeYeHHUs,, CKOPOCTH, TEMIIEPAaTypbl M T.A.), MacChl M CKOPOCTH BpameHus ocu Topa. C TedeHHeM
BPEMEHHU COOTHOIIEHHE ITUX MapaMeTpoB H3MEHSAETCS, MEHAIOTCA U pa3Mephbl 3BE3N.

HcxonHas paamanbHas CKOPOCTh ABWKEHUS IUIa3Mbl NpH (OPMUPOBAHUM 3BE3A OOJbBLIE, YEM IOTOM,
HO BCErJa MEHbBIIE CKOPOCTU CBETA.

ECJIM NIOCTYJIAT O INPEAEJIBHOCTH CKOPOCTHU CBETA BEPEH!

3.3.7. UYEPHBIE JIbIPBI, o6pa3opapmue TAJAKTHYECKHE IEHTPHI,
OCTalOTCs NeHTpaMu (PYHKIMOHMPOBAHUSA TANAKTHK B IOCICAYIOLIEM.

34. TAJTIAKTHUKM.

3.4.1.TaJaKTHMKHU SBISIIOTCS OCHOBHOM BHJIUMOM HaM (opMoil cyliecTBOBaHMS

MHUPO3JAHUS: OHU SIBISIOTCS «POJJAOMOM, SICISIMH M JIETCKUM CaJOM», «FOHOCTBIO,
3peJIOCTBI0O M CTapOCThIO» MOJABIAIOLIETO YMcia 3BE3/ (€ClM He BCeX), a TaK ke
UX «MOPTOMM.

O4eBUIHO, YTO B TMOHATHE «TAJAKTUKA» HAJO0 BKIIOYATh YEPHYIO ABIPY, 3BE3JBI
(cBeTsmMecs, OCTHIBAIOIIUE M OCTHIBIIME) M BCE BHIbI Tesl (YEPHOM MaTepuH),
HaXOJAIIMXCS B IOJIE TSATOTEHMs TaJIAKTHKH.

lNamakTka nomunHsercs 3akoHy Bcemuproro TsroreHus; B TO ke BpeMms B
TaJIAKTUYECKOM ILIEHTPE BO3HHMKAET OTTAJIKHMBAIOLIAS CHJIA, CIy)Kalas
neponpuunHoi sHeprun ucrteueHus: [IJIABMbBI u nBwxeHus 3BE3f,
[IPEOIOJIEBAIOIIUX IPUTSIKEHUE LEHTpa.

OOpammaer BHMMaHue (akT, YTO, KaK HPaBHJIO, B LIEHTPE TajlaKTUK OOpa3yroTcsl IBa
NMPOTHBOMOJIOKHBIX 3BE3HBIX pyKaBa, (OPMHUPYIOMINX TaaKTHKY.

Ipoueccel, npoucxoasmue mexay HEHTPOM TAJNAKTHKH u a1poM IOKAa He SICHBL
[ompIiTaemcst ysICHUTh OOCTaHOBKY BOKpYr Tanaktudeckoro lleHTpa (cosBe3ane lleHTaBp) ¢ mosnimid
)IaHHOﬁ KOHIICHIIIUHU, ONMHpasCh Ha CBECACHUA, MOJYYCHHBIC aMCPUKAHCKHUMMU, 6p33HHBCKI/IMI/I n SAIOHCKHMH



Y4E€HBIMU TIpH 30HAUpoBaHWU lleHTpa Hamed ['amakTHKU paanoTesiecKonmamMu B HWH(MpaKpacHOM H
PEHTTCHOBCKOM IHMAaNa30HaX.

1). MOXHO CUNTaTh YCTAHOBICHHBIM (DaKTOM, YTO IEHTPOM [ amakTHKH sBIsSeTCS ()yHKIMOHHUPYIOIIAs
yépHasi JpIpa, WCITYCKAIOIAas C OKOJIOCBETOBONH CKOPOCTBIO JIBE MAaTEPHAIBHO — SHEPTETHUECKUX CTPYH
KOHTCHTA.

CTpyn KOHTEHTa OOpa3yloT IUIa3My, M3 KOTOpPOH o0pa3yrorcss 0030HBI, (HOPMHUPYIOMIHAE MPOTOHBI H
JJIEKTPOHBL... Bce mpeoOpa3oBaHKs CONPOBOXKIAIOTCS W3IYYECHHSIMH DPaJHOBOIH

B PEHTICHOBCKHX AMAana3oHax U (POTOHOB...

B Havane cTpydl CKOpOCTH KOHTEHTAa OYEHb BEJIIMKA, ¥ KPUBU3HA CTPYH Maya, HO MOTOM CKOpPOCTb
«OBICTPO» (B KOCMHUYECKOM CMBICIIE) TaaaeT (IPEANOIOKNUTENbHO, CKa3bIBaeTcs OOJbllas CHila MPUTSHKEHUS
4EpHOW JIBIPBI), U KPHBHM3HA BO3PACTAET; JTO IPOSIBICHUE KPYTAIIErO0 MOMEHTa, COJEPKAlerocsi B KOHTEHTE.

...ITomoOHbI# 3ddexT nmepeMeHsl HampaBiaeHUs NONETA, KaK (YHKIUU CKOPOCTH, MBI OOHapy»KHBaeM,
aHaMM3upyst NonéT OymepaHra...

Tak oOpa3yeTcsi «S» - mooOWe IIEHTPOB TAJAKTHK. Bapwarmm BOCIPUATHA LEHTPOB TaTaKTHK OT «S» IO
«Z» 3aBUCAT OT YIJa 3pEHHMS (2 €CIIM Ha «S» CMOTPETh B MPO(HIb, TO TAKWE TATAKTUKH MOXKHO
KJIacCH(UIMPOBATh, KaK JIUIMIITHYECKHUE).

2). Terepp 00 OOHapyXEHHOH OOCTaHOBKE B «OKPECTHOCTSX» (HA PACCTOSIHHW TPHUMEPHO B THICSIY
CBETOBBIX JeT) rajaktudeckoro lleHtpa...

BosBpainatomnyecs (nagaromnye) ocTeiBiIe Teda (ObIBIINE 3BE3/BI) OOBEAMHSIOTCS B TPYIIBI Pa3IMuHON
YHUCJICHHOCTBIO U Pa3MEpPOB. HaXO[[HCI) nmoJ MHTCHCHBHBIM O6Hy‘ICHI/IeM 3Bé3£[ U BJIMAHHUEM MOIIHBIX
IPABUTALMOHHBIX MOJICH, OHU TEPSOT atMochepbl W JICTKOIUIABKHAE OOOJIOYKH, M TPEBPALIAOTCA B «OENBIX
KapJILKOB», COCTOSIIUX M3 TYTOIUIABKUX 3JIEMEHTOB (METAJUIOB).

Mex3BE31HOE MPOCTPAHCTBO 3aIIOJIHEHO Ta3aMH M XMMUYECKHMH COEJIMHEHUSMU B ra3o00pasHOM
coctostHnH. [lo Mepe NpHOMMKEHHWS K TalaKTHYECKOMY LCHTPY AaBICHHE M TEMIIepaTypa pacTyT, H
COEIMHEHUS PAclafaloTcs Ha 3iIeMeHThl. Hapyxhsle, T.e. Oonee ymanéHuele oT LleHTpa, ciom 3TOrO
«KOCMOC@» 3aHATHI MOJICKYJIAPHBIM BOAOPOJOM... «BuauMeie» (B MHppaKpacCHOM M PEHITCHOBCKOM
Jana3oHax) Tela He CIIef0Bal0 Obl Ha3bIBaTh YEPHBIMU JBIPAMH, MOTOMY YTO MX Macca XOTb M BEIHKa, HO
HEM3MEPUMO MEHBIIIE MacChl YEPHON ABIPHI - TAJTAKTHUECKOTO IICHTpA.

B o6o3pumom OymymieMm Ioj BIMSHHEM CHJIBI NMPUTSDKCHHS B3aMMHOE PACIIONIOKECHHE Tel M3MEHHUTCS, HO
lanaktuka emé A0aro OyneT 3BOJIOIMOHUPOBATS...

3.4.2. Ilpu paccmotpenun Qororpaduii BUIHO, 4TO 0Opa30BaHUE TANAKTHK HAYUHACTCS
¢ oOpa3zoBaHMs 3BE3AHBIX PYKABOB, 3aT€M MPOUCXOAUT (POPMUPOBAHUE sApaA.

ITonbiTKa 00BAICHEHH MeXaHM3Ma 00pa30BaHHUsl 3BE3JHBIX PYKaBOB NPHBOIMT K
ujee MCTeYEHHs] CTPYHl NIJIa3Mbl U3 YEPHBIX AbIP (LEHTPOB TaJAKTHK).

O/HOBPEMEHHO € TeHepUpPOBAaHHEM 3BE3[ LIEHTPHI TATAKTUK (YEPHBIE JABIPHI)
MPOJIOJDKAIOT TMPOLIECC «COOMpPAHMS» MaccChl, NMPU 3TOM T'PAaHUIBl MPEBATUPYIOLIETO
BIMSIHUS TATaKTUK MEHSIOTCH.

W3 CHUMKOB BHIHO, YTO Yy pa3JIMUHBIX TaJAKTHK CKOPOCTh 3BE3 NpH (OPMHUPOBAHHM PYKABOB pa3Hasl.
PagnanpHas ckopocTh 3BE3A TOXKE pa3iNM4HAs, XOTS B 3BE3AHOM PYKaBE y COCEJHMX 3BE3A OHA OTIIMYAETCS
Mano (o KocMHUYeckuM MacmTabam). Ha HagampHOM dTame (T. €. mpu oOpa3oBaHWM) 3BE3 pagHanbHas
CKOPOCTh MHOT'O BBIIIIE, YEM IIOTOM, U ITOW KMHETHYECKOW SHEPTrHM JOJDKHO XBATUTh 3BE3/MAM IS
NPEOJIOJICHHs] CUIIbI NPHUTSHKEHHUS TAAKTHKU M YJAJIEHHs OT LIEHTpa Ha paccTosiHue 70 ThICSY CBETOBBIX JIET
(mns mameit Namaxtuxu) u Ooneine. B To ke BpeMs OKpy)KHas JIMHEWHas CKOPOCTh MEHSAETCS Majio, U Majlo
3aBUCHT OT PAaCCTOSHHS 3BE3/bl IO LIEHTPA TaJaKTHKH, [IPU STOM YIJIOBask CKOPOCTh MPOIOPIHOHATIBHO
PacCTOSIHUIO YMEHbBIIAETCH. . .

OcHoBaHMi 00pa3oBaHMA sApa HECKOJBKO: a) - «paccesHue» IUIasMbl NMPH UCTEYCHHH CTPYH mpu
00pa3oBaHNK 3BE3HBIX PYKABOB, 0)— BO3BpAIllEHWE M PA30TPEB OCTBHIBIIMX 3BE3J, WX BpAIICHHUE BOKPYT
rajJJaKTH4eCKUX LEHTPOB M CTOJIKHOBEHMS C BHOBb O00pa3yIOIIMMHCS 3BE3aMU.

W3 CHUMKOB BH/IHO, YTO CKOPOCTH BpallEHUs sJiep pa3fiiyHas, 3HAUYWT, U CKOPOCTh BpallEHHs IIEHTPOB

ucredennss KOHMEHMA —una3Mbl TANaKTUK pa3Has; eCTh CHUMKH, 3a(HUKCHPOBAaBIIHE IIPOIECC
obpazoBanus pykasoB npu MEJIJIEHHO Bpamaromemcst siape...
OOpa3zoBaHuE CIUPAIBHBIX WM IIAPOBBIX TallaKTHK NPOMCXOAUT B 3aBUCHMOCTH OT CKOPOCTH BpalleHHA
YépHoll ABIpEI.

Mecra ucTedeHHs TUIa3Mbl U 3BE3I000PA30BAHMS MOBOPAYMBAIOTCS B CBS3M C BpPALICHHEM
TATaKTHYECKOTO IIEHTpa W Spa, MO3TOMY 3BE3/BI, YAAISIONIMECS OT sipa TAIAKTHKH, OO0pa3yroT
CriUpanbHble BETBH, IMOJYYHBIINE Ha3BaHUE 3BE3IHBIC PyKaBa.
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PaccrostHust 10 TpaHuUI] 00NacTel TPaBUTAIMOHHOTO BIIMSIHUS TaJaKTUK 3aBHCST
OT PAacCTOSIHUSI JO0 COCEIHMX OOBEKTOB KOHIICHTpPAIlUU MAacC, T.€. TPAaBHTAIIMOHHBIC
noJisl Mojyiekar cyneprno3unuu. M3 3toro mpaBuia (Cynepro3uiluu) cieayer, 4To
npuBenEHHas (opmysa JUId ONpeneeHUs MOTCHIMANa IO MPUTSHKCHUS TOYHA
JUIIb B TOM Cllydae, KOTJa BIUSHUEM JPYTHX Tell MOXHO TpeHeOpeyb.

3.4.3 UYTO, spnsercs NepBONPUUNHON MPH 00Pa30BAaHHK IPOTHUBOIOJIOKHO HAIMPABICHHBIX CTPYH
KOHTEHTAa U CIY)KUT HayaldbHBIM HCTOYHMKOM JHEPIHM ABMXKCHUS 3BE3[, MOKUIAIOMIMX LIEHTP TaJaKTHKH,
0CTa€TCsl HESICHBIM.

Bo3Hukaer cy:kaeHue 00 OTTAJIKHBAKOIIEH CUile.
Mps1 Bce ¢axTopbl, Biausomue Ha ckopoctb ucredyennss IIJIA3MbI, BYJIEM
HaspiBaTh JIABJIEHUE.

IIpumeuanwue.

Sl mpunomy u3BMHeHHE (pu3mkam 3a cioBa «KOHTeHT» U «IIJTA3SMA», HO npyrux
TEPMUHOB JJIsi 0003HAUEHUS] TAKOTO COCTOSIHUS MAaTepUH, IPU KOTOPOM Pa3MbIThl I'DAaHHIIBI
MEXIy MaTepuell W JHEpPrueu, s He Halell.

[lepBBIM HCTOYHHKOM MEPBOHAYATBFHONH CKOPOCTH 3BE3Z SBIACTCS CKOPOCTH CTPYH KOHTEHTa (3aTeM
TUTa3Mbl), BTOPHIM HFCTOYHHKOM SBIIICTCS CKOPOCTh BpAIICHHS OCH TOpa.

Cynuth 00 OKpPY:KHOI CKOPOCTH HCTEUEHHS IJIa3Mbl U3 ILEHTpa TaJaKTUKA MBI MOXKEM IO CKOpPOCTH
3Bé31 Ha xHpato sapa, yduTeiBas CUly TIPUTSKCHHUS LEHTPA.

PaguajabHasi CKOPOCTh MCTEUEHHUS KOHTEHTAa W3 YEPHOUW JBIPBI, MO COBPEMEHHBIM NPEJCTABICHUSAM, HE
MOJKET OBITH OOJIBIIE CKOPOCTH CBETa... [lOAYMHSSACH CHe TpaBUTAllMH, OHA yObiBaeT. Ha kparo mucka sjapa
MBI y)Ke MOXEM, 3Has €ro ILI/IaMeTp u CKOpOCTb BpaH_[eHI/IH, 1o yriny paCXO)K}leHI/IH SBé3I[HI)IX pyKaBOB oT
Kpasi IUCKa siapa, clelaTh 3aK/IOUeHHE O BEJIMYMHE PaguallbHOM CKOPOCTH 3BE3.

3.4.4. Bce craaMu CcBOEro CyumecTBOBaHUS, KAK NPaBHJI0, 3BE31bl MPOXOAAT B 00JACTH NPHUTSKEHUS
«CBOMX» TaJIaKTHK, COBepliasi JBMKeHUEe OTHOCUTEJIbHO MX LEHTPOB IOJA AelCTBHEM CWJI MHEPUMHU U
NPUTSKEHUs.

36630bl HEe _8paAWLAOMCca_60KPY2 UEHMPO8 2aAKHIUK.

3.4.5. Y100HO TpOMJUTIOCTPUPOBATh (DYHKIIMOHMPOBAHWE BUJIMMON YaCTH TAJAKTUKH Ha
JNEHUCTBUM LIEHTPOOESIKHOM MONMBATLHON YCTaHOBKM: KaXK[as Karuisg (aHaJOTHYHO 3Be3lie B
rajlakTHUKe) JICTUT MPsMO M0 PAaNyCy, a co3Maércs BIeUYaTIEHHE, YTO BOJA pas3iieTaeTcs
Mo CHUpaly...

Takyto ke WUTIO3UI0 BpamieHus co3maéT (elepBepK «IIyTHXa»: MCKPBI PaseTaloTcsi OT
BpAILAOIIErocss IEHTpa MO Paguycy.

3.4.6. Bo3nukaer Bompoc o mpaBomepHoctu moHstus «BPAILIEHUE T'AJIAKTHUKW». B
MOMYJISIPHOM JUTEepaType HE BCTPEYaeTCs YAOBICTBOPUTEIHLHOTO YTOYHEHHSI STOTO MOHSITHS.

3.4.7. Cnaa NMPUTSHKCHUSA TAJAKTHUK W OrpaHUYCHHUE Ha4YaJIbHOM CKOpoOCTH 3BE3]
onmpeaeJasiioT npeaejbHble pasMepbl TaJdaKTHK.

HNmeercs nBa npeacia Ijid rajlaKTHK.

[lepBblii: OYHKIMOHUPYIOIIMNA LEHTP TaJaKTUKK (YEpHAst JbIpa) OrPAaHUYEH I10
Macce; 5TO 3HAUMT, uTo B leHTpe ramaktuku (wmm B YEPHOW JIBIPE) meHbine
npefenbHON Macchl (CIe0BaTeNbHO, M JaBJICHUS) pa3pylLIeHUs sjuep, oOpa3oBaHMA,
ucredeHus: [1JIASMbI ne Oyner, u 3BE3bI 00pa30BBIBATHCS HE MOTYT.

Ho u meorpanmuenHo Bo3pactath Macca UEPHOM JIBIPBI He MOXeT: B 3aBHCHMOCTH
OT Pa3HBIX YCJIOBUM HAcTymaeT MOMEHT, KOTJa sJpa aTOMOB HE BbIACPKUBAIOT
naBiieHus. U paspymatorcs, oopaszyercs (KOHTEHT?) IIJIABMA. B ranaktuueckoii

YEPHOWU JIBIPE o6pasyercst ucreuenue IIJTABMBI, u ramaktuka (opMupyeT
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CHUPAJIEBUAHYIO WIM HIAPOBUAHYIO TaJaKTUKY (IIAPOBOE CKOIUIEHHUE 3BE3N), MPHU ITOM

cOpachIBaeT JaBJCHUE.

BTopown: ranakTukM orpaHuyeHbl MO paguycy Aucka, T.e. no pasmepam. [leno B ToMm, 4TO
ckopocTb uctekatowen MITASMbl He moxeT 6bITb BOJIbLUE ckopocTn cBeTa, a 9TO 3HAUYUT, 4TO
CKOPOCTb 00pasyloLlmxcsa 3BE34 TOXEe OrpaHuMYeHa, M OHW He MOryT yneTeTb Aanblue
onpegenéHHoro npegena. Yem macca ranaktuku Gonblle, TEM cuna rpaBuTauMu Bbille, U TEM
MeHbLUe npeden yaaneHus 3Béaf.

Ecnu 3akon o npeoene _CKOpoCHmu _C8ema_GepeH...

DOTOCHUMKH TIOKa3bIBAIOT, YTO Yy TaAKTUK C OOJBIINM KOJIWYIECTBOM 3BE3M (BEPOSTHO, ¢ OOIbIICH
Maccoif) 3BE3NHOE «HACETIECHHE» PACIOIOKEHO Oojiee IIOTHO, HO NPEAENbl IalaKTHK, BO3SMOXHO, AAXKe
MEHbIIE, YeM Y TaJJaKTUK C MEHBUIMM KOJHYECTBOM 3BE3.

IIpumeyanue.

dotorpadun ra3zoBbIX M MBUIEBBIX KOCMHUYECKUX «OOJAKOB» IOKA3bIBAIOT, YTO OHHM PACIpPOCTPAHSIOTCS B
KAaKOW-TO KOCMHMYECKOH Cpelie, HO HE B «ILyCTOTE».

3.4.8.0TcyrcTBHE OanKa, Aapa, 3BE31 BHe 3BE3AHBIX PYKABOB I'OBOPHUT O TOM, YTO
rajIaKTHKA «MOJIO1a» W He IepekuBaeT ellé BO3BpPaTa paHee reHePHPOBAHHBIX

NMOTYXIUMX 3BE3N.
...B HeKkoTOphIX ciyyasx Macca MCTEKarolleH IIa3Mbl HACTOJIBKO OOCAHSET LEHTP TrajakTUKu (4€pHyIo
JBIPY), 4TO TIPEKpamiaercs MOTOK IUIa3Mbl; T€HEpHUPOBAaHHWE 3BE3J MpPEKpaIlaeTcss 10 TeX Iop, TMOKa B
YEPHOM JIbIPE BHOBb He 06pasyercs KpuTHUecKas Macca. Takue mepepbiBbl (B MULIHAPIBI JIET),
BUINMO, OB M y «Hamed» [amakTukn.

3.4.9. Ha nam B3risii, rajakTHKHM — BeCbMa YCTOH4YMBBIe 00pa30BaHuS.
XoTsa BpeMsl CYIIECTBOBAaHHS TaJaKTHK HE OTPaHMYCHO BHYTPEHHHMHU MPHYUHAMH, WX (YHKIHOHHPOBAHHE
(T.e. TeHepanys 3BE3) MOXKET MPEpPHIBATHCS, (BO3MOXKHO, B CBS3H C «UCTOIEHHWEM» IEHTpa (4€pHOu
neipbi?). C BOCCTAaHOBIEHHMEM KPUTHYECKOW MacChl IEHTpa TAAaKTHKU TeHepalusi 3BE3] HauMHAETCS
CHOBA... Takux TEpHUOJOB M TMEPEPHIBOB MEXAY HHMH MOXET OBITh MHOTO, Pa3HON MPOJOIKHUTEITLHOCTH
(MuITHApABI JIET).

Cyzas mo CHHUMKaM, TallaKTUKH «CTaperoT»: CO BPEMEHEM OCTBIBAIOIIUE 3BE3bI BO3BPAIIAOTCA K IEHTPY,
U TpU 3TOM HHOTJIA CTaJKWUBAIOTCA (KOHTAKTHO M HEKOHTAKTHO) CO 3BE3NIaMU B pyKaBaX W HAPYIIAIOT UX
PSABL.

ITo »TO¥ mpuUYMHE 3HAYUTETHHOE KOJIMYECTBO 3BE3N OKA3hIBACTCSA BHE 3BE3IHBIX PYKAaBOB M BHE
IUTOCKOCTH TaJIaKTHKH.

3.4.10. INomeiTaeMcs OMPENENUTh JIUTEIBHOCTh 3BE3MHOrO mukia (Ha mpumepe Connna u [amakTukm).
3aMeTUM TOJBKO, YTO CYXKICHUS B MOIYJSPHOHW JIUTEpaType Ha 3Ty TEMY OYCHb IPOTUBOPCYUBEHIC.

3a HayambHYI0 TOYKY OTCUYETa MpHMEM Hadajno oOpa3oBaHHs 3Be3nbl (T.e. Hadano ucredenus [TJIASMbI
u3 TeHTpa Tanaktuku). [IpumepHo 3a 3-5 MUITMApIIOB JIET 3Be3[a JMOCTUTaeT Kpas Sapa (Ha mpumepe
Hameit ["amakTwkw)... SAnpa MoxeT W HE OBITH...

IMonynspras nuteparypa ompezenseT BpeMs cymecTBoBaHus CoiHma B 10 — 15 MummapaoB JeT 10
H.B., u 10-15 muwimuapaos jer mocie H. B. 1o «3aTyxaHus») TEpMOSACPHBIX M SASPHBIX MPOIECCOB.
HToro B KauecTBE CBETSIIEHCS 3BE3IbI €My IMPOTHO3WpYyeTcst ObITh Okojo 30 -50 MHuUMapAoB JIEeT, HE
YTOYHSS,, YTO TOJpPa3yMeBaeTcs MOJ TEPMUHOM «CPOK >KM3HU 3Be3/bl»., M emé morom, B KauecTBe
«3aTyXaroliero» W BO3BpallaroIerocs Ttena, morpedyercs okoino 30 — 50 mmwutuapaos net. Beero ComHiry
«OTIIYIIEHO» CYIIECTBOBATH JIO «IEpPepabOTKI» B TaJaKTHYCCKOM ILIEHTPE OKOJO (HE MEHee, BO3MOXKHO,
6onbine) 60-100 MuwuMaproB JIET...

KonmdectBo 1MUKIOB HUYEM He orpaHmycHo. [leproj cymiecTBOBaHHS TaJaKTHKH MOXET IIPEPBaThCS

pa3sHBIMH OOCTOSATENLCTBAMHE (CIHSHUE, CTOJKHOBEHUE, B3PBIB U T. I.).
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HpnMeanne. Co.mme «(IJId MpUMEpPa» HE 0YC€HDb MOAXO0AUT, TOTOMY YTO OHO HE SABJIACTCHA

«HOPMAJIbHOI» 3B€3/10i: ero MUKJ ObLI NMpepBaH KaTacTpodoii.

3.4.11. TlomymspHas nIuTepaTypa IOCTYIHPYET HECKOJBKO KIIACCOB TaJlakTHK. He cobmparoch
HOJIEMU3UPOBATh 110 3TOMY HOBOAY, HO OTMEYy, YTO NpeAiaracMble KiaccUpuKanuu He
NPUHUMAIOT BO BHUMAHHE 3BOJIIOLHOHHBIN (hakTop.

[lapoBast — omHa W3 HAa4YaIbHBIX (OPM TaNAKTHK, CIIHPajbHas — IHOCIEAYIOmas U OCHOBHAs, UX MOXET
OBITh HECKOJIBKO IIOCJICIOBATEJIBHBIX IIHKIIOB.
«QJUIMNTHYECKUE» TallaKTHKKA — IMEIOT IPaBO HA KJIAcC TOJBKO B KayecTBE ONTHYECKOIo Kasyca,

(U3UYecKH OHH CYIIECTBOBATh HE MOTYT W, MO3TOMY, HE MOTYT (DUIypHpOBaTh B oOIIeH KiaccupHKaiun

FalaKkTUK; B ()M3MYECKOM CMBICIEC YacTh U3 HUX MOXHO IPUYNCIUTh K KIJIACCY CHHPAJIBHBIX.

BeposiTHO, cyliecTBYIOT elIé Jpyrue THIbI IAJAKTHK, HO OHM HaAM «He MOIXOIST».
Ilo nmpuHOMIY CylIeCTBOBAHUSI OHM He OTJMYAKTCH OT HAIeid, MOJABEPKEHbI TAKOMY
e UKy o6HoBJeHusi 4epe3 >ran UEPHOM JBIPBI, ¢ Takoii ke xoseii «4épHoii
MaTepuu», 3HAYNTEIbHASl YACTh KOTOPO#l 3aMoJIHSeT KOCMHMYeCKoe MPOCTPAHCTBO.
®opMbl CylLIECTBOBAHUSI M B3aUMOAEHCTBHSA C OKPYKAIOIIUM MHPOM Y TaJaKTUK
HHAUBHAYAJBHBI M1 MHOrooopasunl. Hanmpumep, ecTb rajJakTmku, y KOTOPBIX

YEPHAS JIBIPA He Bpamaiachb, OHM CTAJIU IMIAPOBUIHBIMH.
Yro kacaercs Pa3MEpoOB TaJlaKTHUK, BO3MOXKHO, YTO YaCTb «MAJICHBKHUX» TAJIAKTUK ABJSCTCA «PACTYyLIUMMU.

3.4.12. YcraHoByIeHO, 4TO Hama [ajakTuka OTHOCHTCS K THIY COHPAJBHBIX, Y Heé
umeercs BAJIIZK. 3Bé3nHble pykaBa MMeEKT pa3pbiBbl, YTO O3HAYAET, IO
HAalleMy pa3yMeHMIO, UTO IepHuoj 3Be31000pa3oBaHus mpepsbiBaici... Ilo
pa3MepaM siipa M Oajka, MO0 HAJTUYHMIO 3BE3IHBIX TPynn U pa3pbiBOB
PYKaBOB, MO 3HAYUTEIbHOMY KOJUYECTBY 3Be3]l BHEe PYKABOB M BHe

miIockocT I'ajlakTHKH MOKHO 3aKJIK4YUTb, YTO OHA OYE¢Hb HEMO0J101Aa.
CoracHO COBpeMEHHBIM IMpeACTaBICHUAM, Hamia ['amaktmka mpoctupaercs ot Llentpa Ha ~50 — 70
TBIC. CB. JIET W cocToHT w3 ~ 200 mipn. 3BE€3xm; e€ Macca BKmMouyaeT maccy LleHTpa, cyMMapHYIO Maccy
3BE31l, Maccy TEMHOW MaTepuu (OCTBHIBAIOIIUX U OCTBHIBIIMUX 3BE3M, U KOCMHUYECKOHN IBUIN).

3.5. 3BE3/IbI.

3.5.1. Ymecten Bompoc: uro Takoe 3Be3na? 3BE3JIA —310 marepuanbHblii map (umMeercsi BBUAY,
YTO0 JdHEeprus MaTepI/laJILHa), l/IMEIO].[Il/Iﬁ HECKOJIbKO J3TamnoB CBOECro pasBUTHA. Ha navajabHOM 3Tame 3To
IUIa3MEHHbIN CBeTAIMiicS 1WAap fBJseTCS MNPOAYKTOM CTPYH MCTeKamed IIa3Mbl M CHJIbI
rpaBUTANMOHHOI'0 THIOTCHMHS.

HcTrouyHnKoM BHYTPeHHeH 3Hepruu 3Be3[bl SIBJAIOTCHA IUIa3Ma, a TaKKe TepMoOsiiepHble U siiepHble
peaknuu o0pa3oBaHUsI U NMpeBpallleHHUs siIepP 3JIeMEHTOB; HEKOTOpble Mpollecchl 00pa3oBaHus saep
3JIEMECHTOB SABJIIIOTCH TaKXKe H ﬂOTpeﬁHTeJ’[ﬂMl/l JHEpruu.

Hcerounnkom JHEPIrum JIJs NpeoaoJCeHUsA CW/Ibl NPUTHXKCHUSA TaJAKTUKH SABJIACTCH KUHETHYECKast
JHeprust IJI1a3MeHHOH CTpyH.

3.5.2. PasrasiapiBasi B Tejeckon (MM Ha (POTOCHUMKe) 3BE31bl, MbI He BCTpedaeM

nporuBopeyuii 3akony Bcemupnoro Tsirorenusi, eciid NpeanoJioKuTh

HaJIMYME OTTAJIKHBAKONICH CHJIbI B LEHTPe TaJakTHKH (4€pHOM abIpe).

3.5..3. lleatpobexHass U IEHTPOCTPEMUTENbHAS CHJIbI, JACWCTBYIONINE Ha 3BE3/BI, SBISIOTCS MPOSBICHHEM
pa3HBIX 3aKOHOB, M JUIA 3BE3] PaBHBIMHM (HO MPOTHBOIOJIOXHBIMH) OBIBAlOT TOJNBKO B YAaCTHBIX ciydasx. Uto
K€ Kacaercsl IIapOBBIX TAIAKTHUK, TO YIJIOBash CKOPOCTh BpAIEHHs 3BE3I y HUX OYCHb MaJja...
OTHoCHTEIbHO 3BE31 B Hamiell I'ajakTuke (M APYrHX COMPAJLHBLIX FaJaKTHKaX TOKe) HET OCHOBAHHS
moJjiaraThb, YTO «OHHM BPAIMAKTCA BOKPYI TajaKTHYECKOIro IEHTPay.

Ha, 3BE30BI CIUPANBHBIX TAJAKTUK MMEIOT OKPYXHYIO CKOPOCTH, IONYYEHHYIO NMPH HUX 00pa3oBaHHHU, HO
OHa OTHOCHTEIhHO Mana. L[eHTpocTpeMuTenbHasl CHIla, MOPOXKAaeMasl MPUTSHKCHUEM | amakTHKH,
KOMIICHCUPYETCS. B MAJIOW YacTH IICHTPOOCIKHON CHIIOH, a B OCTAJbHOM - CHJIOH WHEPIMH 3BE3IbI, T.C.

3aBUCUT OT YCKOPCHMUA.
3.5.4. IlpumepHO ONpenenuB AUMETP sSApa TaJaKTUKA M CKOPOCTh BPAIIEHHsS €ro Kpas, Mbl MOXEM CYIWTh 00 OKDYXHOH JMHEIHOMH
CKOpOCTH 00pa30BaBIIEiCs 3BE3]bI, a MO YTy OTXOASNIEro 3BE3NHOrO pyKaBa CyJMTh O PaguaibHON CKOPOCTH 00pasylomuxcs
3BE3I.

3.5.5. Kpome paguanbHONH M OKPYXHOHW CKOPOCTH 3Be3/a (COIJIACHO 3aKOHAM MEXaHHKH)
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[IOJIy4aeT OT IUIa3Mbl MOMEHT BpalICHUS BOKPYI CBOEH OCH. Bce 3B&31bl ompenenéHHoI

CIIUpAJIM TAJTAKTUKH BpalaroTCd B OJHY CTOPOHY, B 3aBUCUMOCTHU OT HaIIpAaBJICHUS BpalllCHUA LCHTpaA
(UEPHOI1 JIBIPBI).

3.5.6. PaccTosinne 3BEé31 OT IEHTPAa XapaKTepu3yeT HX BO3PACT: 4YeM Jajibllie OT
HEHTPa TaJaKTHKHM HAaXOAUTCH 3Be31a, TeM Oojbuie eé Bo3pact. Ha nmepudepun
CIHMPAJTBHBIX TAJIAKTHK, B CjIy4Yae, KOrJa UX BHAUM ¢ pedpa, Mbl BHIMM 3BE3]blI,
yTpatuBiide (WIM MOYTH YTPATHBIIME) CBeYeHHMe B BHIAMMOM /AUANA30HE CIEKTpa.

3.5.7. 'paBUTallnOHHOE B3aMMOJACHMCTBHE 3BE3N B PyKaBax HAa4yMaeTCs cpa3dy MO UCTEUEHUU
IUTa3MBbl, IIO3TOMY OHHU OOpa3ylOT 3BE3IHBIE I'PYMIIBI M CKOIUIEHUs, BCE Ooiee
IPOSIBIISIIOLIMECS. CO BPEMEHEM M YAAJCHHWEM OT LIEHTpa, T. €. C NPOIBIKEHUEM 3BE3N K
nepudepun TajJaKkTUK.

OO6pamaet Ha ceOs BHMMaHHE (haKT, 4TO, HECMOTpPSI HAa JOCTATOYHO JOJTOC M MHOTJA OJU3KOE COCEACTBO

3BE3L B pyKaBax, CONIDKCHHME-CTOIKHOBEHHE MEXKIY HUMH HE TPOHUCXOIMT.

3.5.8. IIpeobpa3oBanne BemecTBa B 3BE3MaX HadMHAETCA cpa3dy ¢ umcredeHumeMm ctpyu [1JIASMBL
CnepBa unér TepMosicpHas peakuus oOpa3oBaHMs AP BOJIOPOAA, 3aT€M Telus M3 SiAep BOAOPOJaA,
a 3aTeM, COIJIACHO 3aKOHY BEPOSTHOCTH, C BO3SHHKHOBEHHEM MNOAXOASAIIMX YCIOBHH MPOXOIAT BCE
BO3MOJKHBIE TEPMOSJICPHBIE M SIIEPHBIC PEAKIMH ¢ OOpa3OBaHMEM BCEX HM3BECTHBIX M HEHW3BECTHBIX
HaM 3JIeMEHTOB Tabnuibl MeHzeneesa.
VY Oonbux 3BE3N peakUUH MPOXOISAT MHTCHCHUBHEE, U OHHM «CTapeloT» ObICTpee, 4eM Majible 3BE3NBI.

3.5.9. 3BE3HBIC pyKaBa, Kak HeKas OOIIHOCTH 3BE3/, BEPOSTHO, CBSI3aHHAS TOJIBKO
MOCJIE/IOBATENILHOCTEI0 00pa30BaHusl, MPH MPUOIMKEHUH K Nepu(eprH TajJaKTHK MPEeKpamalT CBOE
CYILIECTBOBAaHHUE.

3.5.10. PaCCMOTpI/IM, YTO IMPOUCXOOAUT CO 3Bé3,I[aMI/I, KOTOPBIC «BO3BPAIIAIOTCA» B TaJIAKTUYCCKHUC
LOCHTPBHI, ABJAIOIHNUXCSA LCHTPAMHU HX HNPUTIKCHUA.

HcuepmaB sHEpruro, NOIYYCHHYIO IPH «POKICHUW», T. €. TMpH 00pa30BaHUM, W JOCTUTHYB IIperelia
yHaJeHHs OT TaJaKTHYECKOTO IIEHTpA, 3BE3MBI MO BIMSHHACM MPUTSHKCHUS [EHTpAa HAYHHAIOT CBOE
IBIDKCHUE K SIPY B Pa3lUdHBIC MOMEHTHI BPEMEHH, 3aBHUCSIIHEC OT TOTO, KOTAAa HMCCAKACT
KMHETHYeCKasi PHEPTus, MONydYeHHAs B Hadane NBWKEHHsA. C yd4éTOM OCTATOYHOM OKpPYKHOW CKOPOCTH
3BE3/IbI, JOCTHUTIINE MPENEIbHOTO yIaleHHs, ABIKYTCS B HAMpaBlIEHWH, KOTOPOE 3aBUCUT OT
HANpaBJIEHUS! U CKOPOCTH JIBIKEHHS IIEHTpA TaJaKTUKH, a TakKKe OT CKOPOCTH PAaCIpOCTPaHECHHS
CWJIBI TPaBUTAIMU. YCKOpEHHE OOpaTHOrO ABMKEHHUS K IIEHTPY TalaKTUKH (MajeHus) B oOuiem
cily4yae MPUMEPHO PaBHO YCKOPEHHIO YAAlleHUs OT IleHTpa (C OOpaTHBIM 3HAKOM), C KOPPEKTUPOBKOMH
Ha W3MEHEHHEe Macc.

3.5.11. «Bo3Bpamatomuecsi 3BE3bI», TOUHEE — yKe HE 3BE3MBI, & OCTHIBAIOIINE, YMEHBIIAIOIINECs, HE
CBETAIINECS KOCMHYECKHE Tela, Majas K [EHTPY TajaKTUKH, CTAIKUBAIOTCS CO 3BE3aamu. [lpu 3tom, B
OOJIBIIUHCTBE CIyYaeB, U3MCHSIOT TPACKTOPHIO (3BE3bl U CBOIO), HJIM IOTJIOMIAIOTCS WMH, yBEINYUBAs
Maccy, WM B3pBIBAIOTCSA. Tak MHOTHE 3BE3/IbI OKA3bIBAIOTCS B KOCMHYECKOM IPOCTPAHCTBE BHE 3BE3THBIX
pykaBoB, Hampumep Haie COIHIIE, a TAaKKe JECITOK Ommkaiimux Kk Hemy 3BE3x: Anbda Ilenrarpa,
3Be3na beprapma, Bomed 359, BD + 36 2147, Cupuyc, Jluren 726 — 8, Pocc 154, Pocc 248, Dncunon
Opunana. Kpome Hux OJM3KO OT HAc, T.e€. ONMKE NIECSATH CBETOBBIX JIET, HAXOJHWTCS MHOTO TEMHBIX U
ci1abo CBETSIIMXCS HEOECHBIX OOBEKTOB.

boabmas 4acTh NMOSIBJIEHHUS] «HOBBIX» 3Bé3)1, 3BE31 BHeE 3Bé3I[HbIX PYKaBOB HJIHA
BHE IIJIOCKOCTH TAJAKTUKHU —ITO PE3yJjibTAaT CTOJIKHOBCHHMHA BO3BPAINAIOIIUXCH
«CTAPBIX» 3Bé3).] ¢ «MOJOABIMM».

3.5.12. BeaeacrBue HaJdM4us y 3BE3] OTTAJKHMBAIOIICH CHJIBbI, JeicTBHE KOTOPOil 3aBHCHT OT ILIOIIAIM
CIIIYITa NpPHOJIM3MBLIErocsi 00beKTa, BeJMKAa BEePOSATHOCTH TOr0, YTO, MPH «BCTpPeYax» MX €
NMOTYXIIUMH 3BE31aMH, BO3Jle HUX MOIYT 00pa3oBaTbCsi CHYTHHKOBbIE (IJIAHETHbIE) CUCTEMbI,
noxooubie CoJIHEYHOI.

3aTremMm ocCTbIBlUME 3BE3abl U pa3rnindyHble KOCMUYeCKue Teria non
BO3AeMCTBMEM rpaBuTaulmMn cnnavymBaroTCcA U BO30OHOBNAIOT

PyHKUMOHMPOBaHME NpPeXHEeWn YEPHOW Ablpbl, U OOpa3ylT HOBYHO
YEPHYIO AbIPY,
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HOBOE NOPHMUNO MPEOBPA3OBAHUSA MATEPUW, EE OBHOBIEHUS.

LIMKIT 3AMbIKAETCA... MUP BEYEH.

3.5.13. LUeHTp Hawewn lanaktukn, noao6bHO LEeHTpaM BcCeX ranakTuk,
ABNSAETCA pe3ynbTaToOM 3BOSIIOLMM YEPHOM AbIpbl U co3paTenem
FanakTuku.

MpumeyaHus.

1). ConHue (ConHeyHas cuctema) «nagaeTt» Ha LeHTp MNanaktnkn. CKOpOCTb ABMXEHUS MOXHO
onpegenuTb NO CMeLeHno Ha HebocBoae 3BE3[, PacNONOXEHHbIX Ha MeprneHOUKYNsSPHOM
HanpasneHnn K HanpasneHuio Ha cepedwHy fFgpa [anakTuku, nnu K anekcy ABWKEHWUS.
OpHoBpemeHHO OyayT onpegeneHbl U CKOpOCTW 3BE34 [NaBHOro 3BE34HOrO nosica. Anekc
OOIDKEH cmellaTbcs B Hanpasnenun LleHTpa ManakTuku.

2). Tunotesbl «Bbonbwon BapbiB», «KpacHoe cmelleHne», «Pasberatowasca BceneHHas»
OOMMKHbI paccMaTpuBaTbCsl C OJDKHOW OCTOPOXHOCTBIO, HE WUCKMYasi APYrux TPaKTOBOK (haKToB.

3). «HoBble 3B&3abl» - 3TO He BO3HMKalLWue 3BE3[bl, a 0OblYHble 3BE3[bl, CTOSIKHYBLUMECS C
OCTbIBLUMMMK BO3BpallarowmuMmcs Tenamu (ObiBlwnMK 3Bé3gamu). HeoGXoaMMO CpaBHWUTL CMEKTPbI
3BE34 [0 BCIMbILKW, BO BPEMS BCMbIWKA W MOCMNE BCMbIWKKX: NMOCMe BCMbIWKN CNEKTP 4Yepes3
HEeKOTOpoe BPEeMs [AOSHKEH «MNOKpacHeTb», (T.e. UCMbITaTb KpacHOe CMelleHue), ONns 4ero
COCTaBWUTb KapTOTEKY CMEKTPOB «KaHAWOATOB» B HOBble 3BE3[bl.

4). TpebyioTca mnsmepeHvns paeneHns usnydeHns ConHua (B KOCMWYECKOM MPOCTPAHCTBE Ha
ypoBHe 3emnun), 4ToObl paccuuTaTtb 3TO AaBrieHue BONM3M 3Be3dbl U Ha pPasnuYHbIX
pacCcTOsHUSIX OT Heé.

5). 3a eguHMLy acTPOHOMWYECKOro BpPEMEHU NPUHAT nepuon cyuwectBoBaHus 3emnu (CornHevHoun
Cuctembl)... ABTOp CTaBUT MOA4 COMHEHWE MPaBOMEPHOCTb CYLLECTBYHOLLEN OLEHKU 3TOro
BPEMEHW.

Hanee: .Tetpagp 2. «[pouncxoxaerHne ConHua». TeTpaab 3. «ObpaszoBaHme COMHEYHOM CUCTEMbIY.
Tetpaab 4. «kEcTecTBeHHas uctopua lMnaHeTbl 3emnsa».

Koren nepsoit Terpanu.
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3. Hlkpasiok.

MPOUCXOKJIEHUE COJIHIIA.

AJIbTCPHATUBHAsA TCOPUA.
IIo cocrosHMIO 3HAHMII HA HA4YalO 3-TO THICSIYEIICTHS.

Terpane BTOpas.

2011r.
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1. ConHue obpasoBanocb B LleHTpe Hawen anakTuku

n3 ctpyum koHteHta ([MJIA3MbI), uctekatowemn

ns YEPHON ObIPbl .

1.1.MpumepHo 3a 3 munnuapaa net oHo u3 ctpyu MJIASMbI
cchopmupoBanocb B 3Be3ay, U ObINO Ha Kpar ranaktuyeckoro flapa, B
Hayane BHeluHero 3BE3AHOro pykKasa.

Ckopoctb CornHua Ha Kpato fgpa 3aBucena OT CKOPOCTU Mna3Mmbl B CTpye
Npy UCTEYEHUU N3 YEPHOW [Oblpbl, NMOSIYYEHHOW OT BO3OEUCTBUSA
OoTTaflkmuBawLlen cunbl, U OT TOPMOXEHUS CUNON NpuTskeHust LleHTpa
[anakTukn.

B Hactosiwee Bpewma (ganee H. B.) ckopocTtb kpas Agpa (ckopocTe 3BE3a4 Ha Kkpato Appa)
onpegeneHa paBHOM ~2 TbiC. kM/c. Mo yrny mexay KacaTenbHOW K 3BE3OHOMY pyKaBy B €ro
Hayane n kKpaem sfgpa Mbl MOXeM OnpefenuTb, YTO paguanbHas CKOpOCTb 3BE34 npu
obpasoBaHum pykaBoB B ~10 — 20 pa3 Gonble kpyroBou, T.e. ~ 20 — 40 Tbic. km/c. KOHe4vHo, 3Ta
undppa TpebyeT YTOYHEHUSA, HO MPU LEeneHanpaBreHHbIX U3MEPEHUAX YTOYHUTb 3TO BO3MOXHO.

O6pawaem BHMMaHWe Ha To, YTo ComnHue yaansnocb oT Agpa noyTv no
PAONYCY.

Mo Hawemy ybexaeHuto, 3BE3AHbLIN pykaB hopMUpyeTCa MPOCTOM
nocnegoBaTeNibHOCTbl0 0Opa3oBaHNA 3BE30 W BpaLLleHVWEM ranakTU4yecKoro
ueHTpa. OTnMyne CBOMCTB MEX3BE3OQHOrMo NPOCTPAHCTBA B pyKkaBe U BHE €ro
onpefensieTcss TONbKO MMOTHOCTbIO 3BE3A.

3210 — 15 mMmuMapaoB JerT B cocTaBe BHemHero 3BE31HOI0O pykaBa, B COOTBETCTBHHU
€ TOil KHHETHYeCKO#l 3Hepruell, KOTOPYI NOJYYHMJI0 NPH HCTedeHMH Mjaa3mbl, CosiHue
yaaauiaocs ot LlenTpa Ha paccrosiHHe OKOJIO 26 ThICSIY CBETOBBIX JIeT, U €ro
ckopocth Obl1a ~B 15,0 pa3 (paamyc Sapa/paccrosinue ot Coanua go ILlenTpa
I'anakTuku)? MeHbIe, YeM Ha Kpaw sigpa, T.e. ~2 -3 kM/c. TyT OHO «BCTPeTHJIOCH» €
KOCMHUYeCKHM TeioM (najiee — Tesom). I1o 0bL10 mpumepHo 4,5 MwIMapaa Jjer a0
H. B...

Cwm. puc.1.
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1.2. MOXHO NPUMEPHO OIPEACIUTh, METOJOM PEKOHCTPYKIHMU COOBITHH, IyTh U BPeMs IepeMeIleHUs
Conmanma B l'amakThke [0 €ro BCTPEYM — CTOJKHOBCHHS C KOCMHUYECKHM TEJIOM.

ITpn anammze ckopoctn CoNHIA NMPH HAXOXKACHHHM €ro B Hadaje BHemHero 3BE3mHOTO pykasa, (T.€. BO

BpeMsi ero (OpMHPOBAHUS), IEIECO00Pa3HO pPA3IOKUTh BEKTOP CKOPOCTH 3BE3BI

Ha paJuanbHyl0 W TNEPHeHINKYJSIPHYIO €i COCTaBISIOLINE.

[Mpuanmaem, uro Comnuie cdopmupoBasiock Ha Kpaio Slapa B cocraBe BHemmHero 3BE3mHOrO pykaBa OKOJIO

15 -20mmpa. ner po H. B.. CnpoenmpoBaB mo pamgmycy Touky HaxoxknaeHus Comana B H. B. Ha okpykHOCTB

kpas Sapa, Mbl MOXXEM OIIPEJIEJINTD mnuHy Ayru OKpYXHOCTH [0 TOYKM Hayaja BHemnero

3BE€3HOr0 pykaBa. ComocTaBuB JUIMHY AYTH ¢ Bo3pacToM ConHIIa, MBI MOXKEM ONpENETHTh, /e

HaxoJWIOCh Hadaso Buemnero pykaBa (mecto mossieHust Comuna) 15 —20 mapa. nmetr go H. B., u mecro,

rJie ¢ HUM IPOM30ILIa «KaracTpoda», T.e. CTOIKHOBeHHE ¢ Tenom.

Humxe mpuBoguTcs XOJ pacCyXKICHHH.

Huametp fnpa rajmaktuku nmpuMepHO paBeH paccrostHuio ComHma ot LlenTpa, T.e. ~14 Thic. CB. JIeT; ero

okpyxkHocTh B H. B. paBHa oxoso 120-175 ThIc. CB. JI€T.

3a BpeMs cymiecTBOBaHMS BHemrHero 3BE€3qHOTO pykaBa (B COBPEMEHHOW KOH(HIypaluu), a 3HAYMT, U

Comnana, SAnpo cmemano ~ % -1 060poT.

Hcxonst w3 naHHBIX, NPHUBEAEHHBIX B IOMYJSIPHOIM JMTEpaType, O CKOPOCTH Kpas Smpa, MOXXeM cKasaTb,
YTO OHAa paBHA 6-7 CB. TOJAaM 3a MWUIHOH JIeT, MM OKoJdo 2-X KM/C (120-175 Thic. cB. net/15-20
MJIPJ. JIET).

KacarenpHast cocrapinsitomasi ckopoctu, ¢ koropoil ConHie (Kak M Apyrue 3Be3fpl ['alakTHKHM) HOKHHYIO

Snpo, MpUMEpHO paBHA CKOPOCTH Kpas spa, HEe3HAUWTEIbHO YMEHBIIAeTCsl ¢ yhaleHHeM oT Slipa, u

IIpUMEpHO sBIseTCA «opbutambHoi» ams Comnnma B H.B. (Ho Hu B Koem ciyuae He odummannupie 220
KM/c).

[Ipumeuanue.

Jannbie o auamerpe Snapa I'anakTukm, ckopocTH BpameHHsi 3BE3A Ha Kpaw Sapa, paccrosiHUU
Counna ot IlenTpa I'aJaKTHKH NPHHATBHI «HA Bepy» W3 MOMYJSIPHOW JINTEPaTypbl; aBTOpP He
HACTAMBAaeT HAa HX 3HAYEHHH, HO I0JIATAET, YTO OHHM NPHUIOAHBI ISl «IEPBOr0 NPHOJIHIKEHH».

1.3. M'ajakTuKa He Bpalaercsi, «kak 1enaoe», BOkpyr Llentpa; Couanie
(kak u gpyrue 3Bé31b1) He Bpamaercs BOKpYr LlenTpa I'ajakTHkM mo OKpYKHOCTH.
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CoJyHIIE HA4YaJI0 CBOE IBM:KEHHME OT Slapa mo HampaBJIeHHI0, 0JH3KOMY K
PAAHAJILHOMY, M 3aKOHUYHMT ero B llenTpe I'aJJakKTHKH, NMOAUYHMHASACHL CHJIE NMPHUTIKEHHUS.

1.4. IIpumepHO 3HasT OKPYXKHYIO (KacaTeNbHYIO K OKPYXXHOCTH  SIapa) COCTaBIISIOIIYIO CKOPOCTH, MBI,
MOCTPOMB MPSIMOYTOJBHHK CKOPOCTEH, ompeneisieM (IPUMEPHO) pagHalIbHYI0 COCTaBIIIOLIYIO.
Ho 3arem, mpu nBmwxeHHH K nepudepun ['adakTuku, paguajbHasi COCTaBILAIONIAs CKOPOCTH 3BE3N (3HAUMT,
n ConHIla TOXE) yMeHbUIAeTCsl 3HAYUTEJHHO ObIcTpee OKPY:KHOM.

B Hacrosmee Bpewms (H. B.) CoisHile HaxoauTCsl B IUIOCKOCTH [ alakKTUKH, MEXITY
Buemnum ['maBHBIM 3BE3AHBIMM pyKaBaMH, y BHEIIHETO Kpas [7aBHOro pykasa,
npuMepHo Ha paccrosHuu ~28 000 cBeroBbix JieT OoT lleHTpa...3a BpeMms, mpomieaiiee ¢
MOMEHTa ero obOpaszoBanus a0 H. B. mpornwto 15— 20 mwmuapaoB neT (Co BpeMEeHH
CTOJIKHOBEHHUS - ~ 4,5 MIIp/I. JIeT). ..

[Tpumeuanue k nyHkry 1.4.

Ipono/kutesbHocTh cymecTBoBaHusA CoaHua u 3emuid, U paccrosinue CojHuOa or
neHTpa laJlakTMKM NPUHATHI «HA BEpy» W3 NOMYJSAPHOH Juteparypbl. C 3TUMH
nu¢pamMm COriIacoBaHbl U OCTAJIbHbIE BeJIHYHHBI.

1.5. ConHue npu 3apokKIEHUH IOJIYYHUJIO MOYTH OAMHAKOBYIO C COCEIHMMHM 3BE3AAMU

CKOpPOCTb, MECTO BO BHemiHeM raaakTuyeckoM pyKaBe, U, B COOTBETCTBHUH C

IIOJIy4YEeHHOW paguaJbHOW CKOPOCTBIO, CTAIO yHauiaThess oT LleHTpa ['anmaktukw...
Panuanbnas cxopocts ConHila Ha kpawo Sapa (T.e. Ha ynajneHum 7 ThIC. CB. IeT oT LleHTpa)
cocraBsia ~ 20-40 kM/c; Ha ymaneHud 26 ThIC. CB. JIET cocTaBisuia 2-3 KM/c, okpyxHas ~1-1,5 km\c.

CoriacHO 3akOHaM MEXaHMKH, NpH oOpazoBaHuK COJHIE MOJYYWIO MOMEHT BpallleHHS BOKPYT
cOOCTBeHHOU ocu (Kak W Jpyrue 3BE3JBI).
1.6. CornmacHo mporeccaM, MPOUCXOAALINM Ha 3Be3Je (OUEBHIHO, Ha APYrHX 3BE3IaX TOXKE), M3-3a PAa3HOCTU
TEeMIEpaTyp MEXIy HEI M OKPYXAOLIMM KOCMOCOM, O0pa3oBalach PasHOCTH JJIEKTPUYSCKUX IMOTCHIHANIOB
(T. . 0OpazoBanoCh DIEKTPHYECKOE IOJIe, Bpoae P-N mepexoia B TepMoIape, TONBKO B KOCMHYECKOM
MaciTa0e), ChrpaBllas TaKyl BaXKHYIO posib B pacmane Tema u ¢opmupoBanny CONHEYHOH CHCTEMBI.

BOprT Comaiia CYHIECTBYIOT HaBJICHUS Jy4€BOI'O (B TOM YHCJIC CBCTOBOFO) 1 KOPIIYCKYJISIDHOT'O ITOTOKOB, KOTOPBIE TOXKE SBJISAIOTCS
NpUIUHAMU pacniaia U pasfacJCeHus] KOCMHYECKOro Tejia, IONAaBIICIO B 00acts TPAaBUTAITMOHHOI'O NPHUTIKCHUS ComHria.

Bo3MokHO, Jy4eBOW MOTOK SBISETCS (PU3MYSCKUM HOCHTEIEM OTTAJKHBAIOIICH CHIIbI?

Bo Bcaxom ciydae, paccmorpenue dororpaduii koponsl CojHIIA B JIyNy U CBEIEHHUS O
COJTHEYHOM BETpPE HE OMPOBEPTraloT MOJO3PEHHUS O TOM, YTO KPOME HU3ITy4YeHHUS €CTh
enié 00CTOSATENILCTBA, BIUSAIOMIAE HA CHITY OTTaIKHBaHUS OT CojHIA.

1.7. OGpamraeM BHMMaHHE Ha TO, YTO BO3/CWCTBHE CHIIBI OTTAJIKHBAHHS 3aBHCHT OT
COOTHOUICHUSI MA0uWiads eo3oelicmeus/macca, 9ro MOAYEPKUBACT 3HAYCHUE H3ITYUCHUS
npu pazgeneHun Temau cornmacyercs ¢ HawanbHbIM 3Tanmom o0pa3oBaHUS MparuiaHeT
ConHEYHOM CHUCTEMBI.

OueBHIHO, MOO0HDbIE CHJIbI OTTAJIKHBAHMS CYIIECTBYIOT BOKPYI BceX 3BE€3/1; HY/KHO 3aMeTHTh, 4TO
CHJIbI OTTATKHBAHUS BHEe 3BE31 M BOKPYI IEHTPOB W fiep BCeX raJaKTHK M BHYTPH YEPHBIX ABIP
umelom pazHyio npupooy.

1.8. /lannoe oocmosmenvcmeo (Hanuuue 60371€ _36¢30 CUJIbl OMMAIKUGAHUA) CAYIHCUM
OCHOBOIL_O01_ONMUMUCHUUECKO20 NPOZHO3A_603HUKHOBCHUS _NIAAHEHHBIX CUCHEM,
noxoycux_Ha_COHEUHYI0 CUCEMY, U __JCU3HU__HA_HEKOMOpPbIX _NlaHemdax,
HOCKOIbKY HDOCMAMPUSAIOMCA_00WUe 3AKOHOMEPHOCMU _UX 00pA306aHUs, NpU
«ecmpeuaxy 36630 ¢ _NOMyXuiumiu_36¢30amu.

1.9. 4, 5 mupa. ner mo H. B. mpoumsonuta karactpoda mus Comnia u Tema, HO i1 MHUPO3JAHUS 3TO
OBITIO 3aypsHOE COOBITHE.
B PE3YJIBTATE 2TOI'O CTOJKHOBEHHS OBPA3OBAJIACHh COJIHEUHASI CUCTEMA.
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B uTore kacareJibHOro CTOJIKHOBEHHSI ¢ KOCMH4YeCKHMM TejaoM (aanee «Temom»)

CoJiHIIe YMEHBIIWIO PAAUAJBHYK) CKOPOCTb; OKPY’KHAsl JIMHeiHasi CKOPOCTH
H3MEHWJIAch He3HAYUTEIbHO.

B kauectBe nenrtpansHoro tena ConHedHOW cucteMbl COJHIE COBEpIIMIO «IOCTYHATENHLHO — BO3BPATHOE
(meteoOpa3HoOe) ABMIKCHHE OTHOCUTEIBHO sipa [ alakTHKH.
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DTO XKeE JABUIKCHHUEC MOXHO pacCMaTpuBaThb, KaK JABHIKCHUEC OT Bremnuero 3BE3IHOI0 IOsca K rJ'IaBHOMy,
numed BBHUAY, 4YTO 3BE3/BI TOSCOB JABUIXYTCS B paAWaJIbHOM HaAIIpaBJICHUU OT sJpa TanakTukmy.

Cwm. puc.3.

20



ﬂoj\owsl—\ue ﬁo_nmyq ﬂmg c\'cymno genqew

.,...- »
. " »

g

(apAKTYRY

B H.B. na Counne (u Conneunyrw Cucremy) aeiictByer yckopenue B Hampasienun LlenTpa
Fanakruku B quanazone ot (1-2)*102 92 m/c*(?) no 2*10~" 7 m/c?, 0BYyCnOBNEHHOE MpUTsKEHWEM [anakTuku u,
B TOM YAUCIE, naeHoro pykaea.

BekTop oxpy:kHoii JuHeiiHO#i ckopocTu CoJIHIA OTHOCUTEJIBLHO HeHTpa ajlakTHKU paBeH
(?) ~(1,0-1,5) km/c; paguajbHbIii BEKTOP ¢ HAampaBjeHHEM K HeHTPY [ajJlakTHMKH cocTaBJjser
~(2,0+1,0) . kM/c. Hapcrpeuy CosHuy ABHKYTcs 3BE3AbI I'1aBHOro pykapa co ckopocThio 2+1 . km/c.
Koney emopoiui mempaou.
Cwmorpute: mempads mpu «O6pazoBanne CONHEYHOH CHCTEMbI» W mempaodsb yemvipe «EcTecTBeHHas
UCTOpPHUS MIAHETHI 3eMIIs».
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OBPA3OBAHUE COJHEYHOW CUCTEMBI.

AHLTepHaTI/IBHaﬂ TCOpUs.

(ITo coctosinuto 3HaHuit Ha MomeHT 2011 rox).

TeTpagb TpeTbA.

OrnaBneHue.

I'maBa neppas. BsexneHue. 2.
I'maBa BTOpas. CTOJNKHOBEHHE. 2.
I'maBa Tpeth 5. CTONKHOBEHUE-3TO YCTAHOBIEHHbIA (OaKT. 5.
I'maBa uerBépras. O6pazoBaHre COMHEYHONH CHCTEMBI.........oviveenrerinnaneanannnnns 7.
I'maBa nsTas. Hrorn cTonkHOBEHUs 9
I'maBa mrecras. JIBoKeHHe IJIaHET. 12.
[pemnoxenus. 13.

COJIHEUHAA CHUCTEMA B Hame Bpems oxBaThiBaeT 00NacTh HMPEBATHPYIOMIETO (OTHOCHTEIHHO
lamakTikn w Ommkadmmx 3BE3x) mputrshkeHuss ConHna, T. €. mpoctupaercs Ha ~0,1-0,3cB. roxa.
Ona BKIIOYaCT IeHTpanbHOe Teno (3Be3ny - ConHile), 9 MIaHeT ¥ MHOTO HEOECHBIX TeIL
CymiecTBytomasi «oOmienpu3HanHas» Teopust oOpasoBaHuss COJIHEUHOH CHCTEMBI OIIMOOYHA, HE COIJIACyeTCs
CO MHOTMMH (akTaMu (MX WM WTHOPHPYET, WIM OIIMOOYHO WHTEPIIPETHPYET).
Hwuxe wusnaraercs anprepHaTHBHasi KOHIEMIUS (THUIOTE3a).
Cum. 3. Ulkpamiok. Terpans neppas, «CTpoeHre MuposnaHus».
Terpans BTOpas, «IIpoucxoxaenue CoaHIa».
Terpaab Tpetrbsi, «O0paszoBanne CosnHeuyHoii Cucremb».
Terpanp uerBépTast, «EcrecTBeHHas ucropus [lnanersl 3emiis».

2011r.
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1. BBEAEHHUE.

1.1. ConHue npousowno u3 MNA3MbI, uctekaowen us Lentpa (HEPHOWU ObIPbI?)

Hawen [anakTuku.

MpumepHo 3a 3,0 munnuapaa net oHo M3 nortoka MMJIA3MbI
cchopmupoBanocb B 3Be3fly U ObINIO Ha Kpar ranakruyeckoro fAapa (Ha
pacctosiHum ~7,0 Tbic. cBeTOBbIX feT oT LleHTpa lManakTtuku), B Havyane
3BésgHoro pykaBa (B H. B. Ha3biBaeTcsa BHewHun pykaB).

CouHue B coctaBe Broemnero 3Bé3ngHoro pykasa 3a 10-15 mupa. jer ypaamiocs ot
LenTpa Ha paccrosiHue ~ 26 THICSIY CBETOBBIX JI€T, I/l MPOU30LLI0 B3aHMMHOE
NPUTSZKEHNE € BCTPEYHO - MapalJieJibHO JABHAKYUIUMCH KOCMHUYECKHM TeJIoM (gaJiee
Teaom). Coanne u Teso moa Bo3aeiicTBHEM IpaBUTAIMM COMUMBWINCH, U ~4,5 Mipa.
ger 1o H. B. (Hamero Bpemenu) mpou3onuio mx KacarejbHOe CTOJKHOBEHHE.
Cmotpu: J. Hlkpagiok. Terpaas 2 «Ilpoucxoxaenune CourHmay.

4. CTOJIKHOBEHHE.

2.1. COJIHIIE. Hau6oJjiee TouHoe mpeacraBjeHue o CoiHile mepel CTOJKHOBEHHEM
MOKHO MOJIYYMTh, H3y4Yasl camble OJM3KHe K HaMm 3Bé3abl [y1aBHOrO 3BE31HOrO
pPyKaBa. JTO HaJ0 NMOHUMATH TakK, 4T0 Bo3pacT CosHua Toraa (10 CTOJKHOBEHUS)
NMPUMEPHO COOTBETCTBOBAJ BO3pacTy OJM:KHMX 3Be3] ['J1aBHOro 3BE3HOr0 pykaBa B

H. B..
2.2. KOCMHWYECKOE TEJIO: nanee «Temo». BeposiTHee Bcero, 3To ObUIa OCTHIBIIASI 3Be3/IA.
Ha 3Be3ne B mporecce SBONIONMHU MPOW3ONUIA BCE M3BECTHBIC M €MIE HE HM3BECTHBIE HAM TEPMOSICPHEIC
W siIepHbIE peakiuu OOpa3oBaHMs W MPEBPAIEHUs JJIEMEHTOB, U Ha HEW HMEIUCh BCE XMUMHUYECKUE
BEIIECTBA, COOTBETCTBYIOIINUE YCIIOBHSIM.
B cBs3u ¢ popmupoBannem Tena B yCIOBHSX KOCMOcCa, BellecTBa ¢ OOJbIIEH MIOTHOCTHIO COOpajnch B
[IEHTpe, 00pa30oBaB TsHKENIOE SAPO, 3aTeM, M0 HAMpaBieHUIO K nepudepun Tema, pasMecTHINCh BEHIECTBA B
COOTBETCTBUU C YMEHBIIEHHUEM IJIOTHOCTH, MOJOOHO TOMY, KaK 3TO MPOU3OIIO B MOCIEAYIOUIEM, Ha 3emie.

JIérkue m ra3zooOpasHble BemlecTBa 00pa30Baly HAapyXHYIO M Ta30BYI0 OOOJIOUYKH.
Bepositro, Teno ¢opMupoBaIoCh MpH OCTHIBAHWH 3BE3IBI.
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ComnHie

2.3. Puc.2.

Oco00 o0roBopum 06ctaHoBKY BOJM3M CoJiHIA (B ACTPOHOMHYECKOM NOHMMAHMM).
1. BepositHo, Me:xkay CoaHOEM W KOCMHYECKHM HMPOCTPAHCTBOM CYLIECTBYET
JIeKTPUYecKoe ToJie.
2. CymecTByeT KOJOCCAJBHOE AaBJeHHE U3JIy4YeHHs] (B TOM 4HCJIe U BHIHMOIO CBeTa).
3. CymecTByeT 3HAYMTEJIbHBIH KOPHMYCKYJISPHBI NMOTOK € Pa3HOW raMMoOil CKOpPOCTei.

Kpome cuibl npurtsizkenust (B3auMHOro) npuoamxarmomeecsi k CoJiHOy Teno
HCNBITHIBACT JelicTBHE OTTAJKHBAIOIIEH CHJIbI, B OCHOBHOM JeiicTBylomeil Ha
MNOBEPXHOCTD Tena (T.e. AeiicTBHe NMPONOPUHOHAIBHO NJIOIIAAM KOHTYpa), 4TO
ropoputr o IIPEEMYIIECTBEHHOM peiicTBuM u3;1y4yeHusi (B TOM 4Hcjie CBeTOBOI0), HO
He HCKJIIYaeT AelCTBHS OCTAIBHBIX CHJIL

O‘{eBl/U]HO, nouoﬁnme CWJIbl OTTAJIKUBAHUA CYHICCTBYIOT BOKPYI BCEX 3Bé3)_'[, a TaKkKe BOKpPYTr
HEHTPOB M #AI€p BCEX TrajJJaKTHK.

JlanHOe 0OCTOATENBCTBO (HATUYME BO3J€ 3BE3] CUJIbl OTTAJIKUBAHUS) CIYXKHT OCHOBOM
JUI ONTUMHMCTHYECKOTO MPOTHO3a MOMCKA IJIAHETHBIX CUCTEM, MOXOXKUX Ha
COJ'IHGT-IHYIO CUCTEMY, W IJKHW3HW Ha HCKOTOPBIX IIJIAHETAX, IMOCKOJBKY
IPOCMATPUBAIOTCS OOIIME 3aKOHOMEPHOCTH MX 00pa3oBaHUS.

2.4. Jlonyctumo npussath (B [IEPBOM TIPUBJIMOKEHWMU) nputsbkeHue rajakTUKH B 00JacTH, B KOTOPOH
Haxoautcst ConHue mociennue 4.5 Mapa. JeT (T.e. Tocie CTOJKHOBEHHS), TMOCTOSHHBIM, a JBH)KECHHE
CoslHEeUHOW CHCTEMBI PaBHOYCKOPEHHBIM. Torma ckopocTh cOmmkenus (magenusi) Cuctemsl ¢ LleHTpom
lanaxtukm, momydeHHas 3a c4y€r rpaBurtanuu, B H. B. paBHa~0,6 kM/c — 0,9 xkm/c.

MoMeHT BpalleHus, 3aJ0KEHHbIH B 00cTosiTenbcTBax «BcTpeun» Conuia u Tena, oObsCHsET
HArpaBJeHUE BPAIIECHHUS BCEX IUIAHET B OJHY CTOPOHY.

2.5.Conrne u Teno cONMU3MINCH, U3MEHHUB TPACKTOPUHU ABUXKEHHS O] BO3JICHCTBHEM CHIIBI B3aUMHOTO

TPaBUTAIIMOHHOTO MPUTSDKEHUS, ¥ OHM KacaTeJIbHO CTOIKHYIHCh. [IpOM301UI0 MX B3aHMOJICHCTBHE -

«karacrpodar, T.e. cobObiTHe, OYeHb 3Hauumoe st CoNHIa, HO BO BCEMHPHOM MaciuTabe XOTs U

pezKoe, HO BIOJHE 3aypsiIHOC.

Ilox Bo3aeiicTBueM oTTankuBamomux cui Teno mpu npubamxennun k CoaHLY pa3ieJuiaoch Ha 4YacTH,
B 3aBHCHMOCTH OT TJIOTHOCTH.

IIpu cromkHoBeHNMM yacteil Tema ¢ ConHIIEM NPOM3OILIA BCIBIMIKA, COMPOBOXKIAEMas 3JIEKTPOMArHUTHBIM
M3Ty4eHHEM B IIUPOKOM JAHAaNa30He 4acTOT (B TOM YHCIE B JAuama3oHe BHAMMOro cBeta). CoHIe
MpeBpaTWiIoch B HOBYIO 3Be3ny. Hactm Tema, pazopBaHHBIE BHYTPEHHHMH CHJIAMH Ha KpYIHBIE (hparMeHTsl,
npoias ckBo3p kpail CousiHIa, oOpazoBaiy Tpymiisl (IparIaHeThbl), HOCIYKUBIIHE OCHOBOH Uit 00pa3oBaHUS
IUIaHET.
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Bokpyr Comnnma oOpazoBanack cdepa, 3aloJHEHHAs aTOMaMd BOJOPOAA, a30Ta, KHCIOpoga M APYTHX
ra3oB. 3HAaUNTEIbHAS YaCTh BEIECTBA PAcCesach B MPOCTPAHCTBE B BHAE M3IYYEHHS, B KOPIYCKYISIPHOM U
MOJIEKYJISIPHOM BHJE, ¥ MOTOM c(hOpPMHpPOBaa KPUCTAIUIBI IBUIM M TECKA U3 MEIKMX M MENbUalllinX Kareib,
00pa30BaBIINX 30HBI «OOJIAKOBY» B OKOJOCONHEYHOM IPOCTPAHCTBE.

AHanm3upysl pe3ysbTaThl CTOJKHOBEHHs, MBI OOpamjaeM BHHMaHHWE Ha faBa (hakra.

IepBbiii Qaxt: caMbrii ymanéHHBINA CIyTHUK Tena, mMox ACHCTBHEM OTTAJKHUBAIOIINX CHJI IPOJIETEBIIHI
Ha 3HAYMTENBHOM paccTosHuM oT CONHIA, U MO3TOMY HCHBITABIINI HauMEHbILEE CONPOTHUBIIEHHE CBOEMY
JBIDKCHUIO, HE MOKMHYJ TIPENENIOB NMPUTSDKEHHs 3Be3lbl. VICXOIsM M3 3TOr0 OOCTOSATENbCTBA, MBI IOJIAraeM,
yro Teno Bomwio B obOmactb mpurspkeHuss CoJHIIA HA 3HAYUTEIBHOM PAacCTOSHHU OT HEro ¢ He0oJbIIoii
ckopoctbio (1-10xkm/c ). U3 sToro crmemyer, uro macca Tema Obuia comsmepuma ¢ maccoit Comuma. T. e.,
cKopee Bcero, 3To ObLIa OCTHIBIIAS 3Be3Ja.

Ckopoctb cOmmkenns Comnna u Tena mpu kacanuu Obuta okoso 100 km/c.

Bropoii daxr: coycta 4,5 Muwnapaa net mocie cToiakHOBeHHs CONHIE HaXOIWTCS B IUIOCKOCTH
Tanaktuku. BeiBoa: Teno nBuranoce Toe B 3TOM IJIOCKOCTH, T. €. OHO, CKOpPEE BCEro, NMPHHAMIEKAIO
Haweil ['ajnakTuke, 1 00pa3oBaoch U3 3Be3/bl, OTHOCALIEHCS K IpekHeil reHepauum 3Bé3x LlenTpom
Haweil anakrukn ~100 mapa. jger no H. B..

B pe3yabTare 3T0r0 KacareJbHOro croixkHoBenus y CosinHua o0pasoBajach
CojiHeuHasi cucTeMa, B TOM 4mcie 3eMJsi, Halla KOJIbIOEIb.

Ouenp BeposTHO, uTo Ha Teme Obuta xu3Hb. U duiopa, n dayna...Cienpl xu3HH, OOHApYKCHHBIC Ha
METEOpHTax, 3To moxarBepkaatoT..Ha Jlyne m Mapce Toke oOHapyXeHBI NMpHU3HAKW OBIBIIEH XW3HH, a Ha
IOmurepe u Carypre, BEPOSATHO, Oynmer oOHapykeHa >KHU3Hb.

..MBI, KOHEUHO, COYyBCTByeM oOuraTtermsiM Tema, HO KoOrga HM OyIb HACTaHeT W HAlla o4Yepeab
nepefaTh Kakoi-HHOYAb NJaHeTe 3cTaery OBITHA (SCIH «IIOBE3ETY).
OnHako 0OCyXIIEHHE STOr0 BOIMPOCA BBIXOTUT 3a Mpelesbl 3asBICHHONW TEMBI.

2.6. ....B TlonynspHoii nuTeparype HET yIOBICTBOPHUTEIBHOW HH(DOpPMAIMK O CKOPOCTH 3BE3[ B
rajJJakTHKax

(m B Hamre#i ["amakTHke TOXeE), W HE IPEACTABIACTCS BO3MOXKHBIM WX BBIUHCIUTH, HCXOAS M3 IPEKHUX
npeJ:LCTaBﬂeHHI‘/'I, IOCKOJIbKY OHM OCHOBaHbI Ha OIINO0YHOM KOHICIIIMU BpPalllCHUSA 3Bé3)1

BOKPYVI IICHTPOB TAJAKTHK MU PaBCHCTBAa ueHTpOCTpeMHTeHLHoﬁ CHJIBI (cnnm NPUTSDKCHUS
TaJIaKTHKH) C HEHTPOOCKHOW CHIIOHN, MEHUCTBYIOIIECH Ha 3BE3MY.

3Bé3llbl HE BPAINAKTCHA BOKPYVI IHCHTPOB rajJakTHK!

2.7. Ilonaraem:

1) mepen crojKHOBeHHeM CKOpPocTh Co/iHHA OblIa NMPHUMEPHO PaBHA CKOPOCTH
coceHUX 3BEé31 BO BHemHem pykaBe (B «TO Bpemsi»), U, NIPUMEPHO, PAaBHA CKOPOCTH
OnmkHMX 3BE3a I'y1aBHOro pykaBa, HaXOOSIIMXCS HA PacCTOSIHUU 26 ThIC. CB. JI€T OT
Hentpa B Hame Bpewms, T.e. oHo yaaasiiocs oT IlenTpa co ckopoctbio ~2,0 — 3,0
KM/C.

2) Bpemsi cymecTBoBaHMs CONHEYHOW CHCTEMBI OKOJIO 4,5 MIIpA. JIeT.

3) Connue B H. B. HaxomuTcst Ha paccTOSIHUM B 28 THIC. CBETOBBIX JIET OT Hentpa T'anaktuku, B
MMPOCTPAHCTBE MCEKAY BuemauM u I'maBHBIM 3Bé3I[HLIMI/I PpyKaBaMu, BO3JIC BHCIIHEIO Kpas I'maBHOTO PykKaBa.
4) paccTosiHUE OT HEro 0 cepelanHbl BHemHero pykaBa cocTaBisieT mpuMepHo 4.5-5,0 TBIC. CB. JI€T, U J0
cepeauHsl  ['maBHOro pykaBa 1-3 TEIC. CB. JIeT.

5) B H. B. ConHue aBmxeTcsi co ckopocTbto ~20 kM/C B HanpaeneHuu sagpa [anaktuky, a
npuMmepHo 200 neT Hasag OHO ABWUranocb B TOM XK€ HanpasfieHWM CO CKOpPOCTbi 17 km/cC.

XoTst K 3TMM AaHHbIM O ckopocTW CornHua HYXHO MOZOWTU C OCTOPOXHOCTbH, MOTOMY YTO
MHTepnpeTaunusa pes3ynbTaToB M3MEPEHUIN OCHOBaHa Ha OLUMOGOYHON TEOpPUU MNOCTPOEHUS
BceneHHoOM 1 He yunTbiBaeT COOCTBEHHOE ABWXeHWe 3BEé3d. TemM He MeHee, M3MeHeHue
ckopoctn CornHua (~3,0 km/c 3a 200 net) 6nmM3ko K Halleh OuEHKe.

6) Cyas no ncTtopuyeckuMm CBUAETEeNbCTBaM W naneoreorpaguyeckuMm npusHakam, TasHue

NnonsipHbIX Wanok Ha 3emne MAET OaBHO...

Onupasicb Ha 3TW KOHCTaHThbl, Moraraem, 4YTo npegenbHoe ypaneHne ComnHua ot LleHTpa,
COOTBETCTBYIOLLIEE NpeaeribHOMY noxoriofaHuto, coctaenset 28,5+0.3 Thic. cB. neT, a rnobanbHoe
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notennenme pnmrtcsa 100-500MnH. neT (ecnv NPUHATbL 3a OCHOBY BPEMEHHOW LUKarnbl Bpems
cywiecTBoBaHus 3emnu, T.e. 4,5 mnpg. ner).
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Pucynok 3. [IBu:kenue CoJiHla nocje cTOJKHOBeHus1 (0oTHOCHTebHO LlenTpa ManakTukm).

2.8. 3Bé3gpl cooTBeTCTBYHOWEN 4YacTM BHewHero 3BésgHoro nosica (toun, rge 6eino ConHue go
CTOJIKHOBEHMS) «ylwnu Bnepén» Ha 4,5-5 Teic. cB. neT (310 ConHUe OTCTano), U HaxoddaTcsa cendac
Ha paccTtosiHum okorio 32,0 - 33,0 Thic. cB. neT ot LleHTpa.

2.9. MNpumeyaHue.
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1). MpuunHa npeabiaywero (okono 10 Teicay net o Hawero BpemeHu) umkna notenneHuvs-
noxorofaHua Ha 3emrne Hocurna, BEpPOATHO, NoKarnbHbIA (N0 BPEMEHU U MECTY)
KatacTpoduyeckuii xapaktep, U K OBwKeHUo COSTHEYHOW CUCTEMbI OTHOLLUEHUS HE WMEET...

2). lIpono/uxuTeabHoCcTh cymecTBoBanuss CouaHuna v 3emum (4,6 MJpa. JieT), IPUHATAS
«Ha BEpy» M3 MOMYJSIPHOI JUTEPATYpPbl, OCHOBAHA HA OIIMOOYHOM TPAKTOBAHWHU
(¢pakToB (HO coriiacHo OMIMOOYHOM MCXOAHOUM Teopuu 00 oOpasoBannu CoJIHEYHOU
CucreMbl «H3 NbLIETa30BOro 00J1aKay),

Oanako, 3T0 TeMa OT/AeJbHOI0 pPa3roBopa.

3. CTOJIKHOBEHUE — OTO ycTaHOBJIEHHBIN DAKT.

3.1. Uznoxus KOHICIIIUIO npomome;lmeﬁ KOCMHYECKOM KaTaCTpO(l)I)I, H3JI0KUM O0Ka3aTcClibCTBa TOIO,
4TO Ipo1ecc 06pa30BaHI/Iﬂ COJIHEUHOM CUCTEMBI HpOI/I3OHIéJ'I B pe3yjbTare CTOJKHOBCHMUS COJ'IHIIa n
kocmuueckoro Temna.

HepBoe CBUACTCIBCTBO CTOJKHOBCHHA — 3TO HAJIMYUC Ha 3emire u ApYyrux IJjlaHeTax XHUMHYCCKUX U
(1)I/ISI/I‘IGCKI/IX QJICMCHTOB APYTOro KOCMHHYCCKOI'O TeEja, KOTOPBIC HC MOIJIH O6pa30BaTLC$[ U3 Ta3’0BOI0 HIN
OBIJICTa30BOI0 06naI<a, a TaKXeE J'IaHI[LHa(I)T HJ'IaHeTBI;

Bropoe — Haxoxnerne (pacmonoxenne) ConHIa BHE 3BE3AHBIX PYKABOB, MpHONMKEHHE K [ IaBHOMY
3BE3HOMY pYKaBy, U JBWXKEHUE B CTOpoHYy SAapa [amaktuku.

Be3 mpuYMHBI «0Ka3aThes» BHE PYKABOB B Mek3BE3IHOM mnpocrpaHcTBe Cosnune He morao. Ero
nepeMeimienie u3 BHemHero pykasa B Hampabjenun I'NIABHOI'O pykaBa HAYAJIOCD BcaeacrBue
CTOIKHOBeHUsI M cocTaBuiao k H. B. oxojio 4.5 Thbic. CBeTOBBIX JeT.

OTcrona cJuaeayer, YTo (¢ 00JbLIIOH J0Jiell BEepPOSATHOCTH) CTOJKHOBeHHe CoJHIA
MPOM30ILI0 ¢ «Hafamiiei» («Bo3Bpamameiics») ocThiBIIel 3BE3T0M,
npuHauiekanei Hamen I'agakruke.

IIpumeyanue

IIpuMepoM CTOJIKHOBEHHS M BCIBIIIKU-TIOSIBICHUS HOBOI 3Be3/bl SABISIETCS M3BeCTHass W3 bubmmn
Bugmuemckas 3Be3na... [loBropeHne Takoro coOBITHS BO3MOXKHO, HO IPOTHO3 YHCTO BEPOSTHOCTHBIN... XOTS
Takoe coObITHE OBIBAaCT HE YacTO, OHO MOXKET HPOU30WUTH B 1000 MOMEHT.

Tperbe — caMa TOCIEAOBATEILHOCTh PACIIONOKEHUS IUIAHET, X CTPYKTYpa, MHOTOYHMCIICHHBIC CIEHBI
METCOPUTHOH OOMOapAUPOBKH.

CocraB mjiaHeT 3eMHOM rpynnbl sABJIAECTCHA HauoboJ1ee KaTCropuvdbIM BO3pPaKCHUEM

IIPOTUB TEOPpUU 06pa303amm IJIAHET H3 «BOAOPOAHOI0» HJIH «TIa30 — NbLICBOT0»

o0J1aKa.

UerBépTOE — HANMUWE Y BHENIHWX IJJAHET MHOTOYMCJICHHBIX CIYTHUKOB, T. €. MPHU3HAKOB
npojaoipkaronierocs ¢opmupoBanus CONHEYHON CHCTEMBI.

Hanu4yue acTepouaoB (Ma.]'[LIX l'l.]'IaHeT), 4acToO OILIABJICHHBIX, TOXKEC SABJIACTCHA

CBH/ETEJbCTBOM JITOH KaTacTpo(dbl.

IIsiToe - moBepxHocTh IlaHeThl siBJsieT c000ii MHOro ¢(akToB, NMPOTHBOPEYAIMX CYlIeCTBYIOIIeil
«opuuuanbHOi» Teopum odpazoBanusi 3eman. Peabed moBepxHocTH (ropsl M OKeaHbI), JIOKAJIbHbIE
MeCTOPOKACHHs HMCKONAaeMbIX, NMOSIBJICHHEe W pacnpefelieHHe BAaJIyHOB, 00pa3oBaHHe 03¢p, H MHOIHX
ApPYrux oco0eHHocTell JaHaadTa HEBO3MOKHO 000CHOBATH, MCXOASA M3 CYUIECTBYKOLIEH TeopHH.

B To ke Bpemsl Bce mepedmcieHHbIe ()AKThl BIOJTHE OOBSICHAIOTCH, MCXOASl M3 «KaTacTpodmuyeckoro»
cueHapusa oOpasoBaHusi CoTHEYHOH CHCTeMBbl, YeM IOATBepP:KAaeTCs NPABHIBHOCTH NpeaIaraemMoit
TUINOTE3bI.
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Bo3pa:kenne mpoTHB CylIeCTBYIOIIElH «00IIeNPU3HAHHOW» THIOTE3bI:
Ecnu na Connue 0o cux nop (0o H B.) uoém mepmosadepuas peaxyus _o0pazoeanus 2eius u3

68000p00a_(NpOomoHo08), Mo _KaK ImMa_mepmoaoepHas u_opyzue _soepHvle peakuuu o00pazo8anus 3aemMeHmos
MO2lu_npoumu_u_3asepmumsca_Hna_3emie u_opyux_naanemax?!

CMm. O. HIkpamrok. Terpanp uetslpe «EcTecTBEHHas HCTOpUS IUIAHETH 3eMIIS».

3.2. ®akT awxkeHus K [naBHOMy 3BE3nHOMY pykaBy U LleHTpy l'amakTuku Toxke sBiseTcs
JIOKa3aTeNbCTBOM CTOJIKHOBEHMS U MMEET CBOM CBHJETEIILCTBA.

IlepBbiii npu3Hak npubMMKEeHUs K [7TaBHOMY pyKaBy —3TO pe3y/lbTaT acCTPOHOMHYECKHX HaOJIIOACHHH.
OT1OT (aKT CMEIleHHs B3aUMHOTO IOJIOKEHHs 3BE3]l HAa HEOOCKIOHE, PACHOJIOKEHHBIX B
NepIeHINKYIIPHOM HalpaBlIeHUH K HampasieHuto Ha Llentp [Namaxtwkm, ObUT 3amMedeH JaBHO, HO OH
OMMOOYHO HMHTEPIPETUPOBAJICA, KaK OYeHb OBICTPOE IBH)KCHHE NANEKHUX 3BE3N M TallaKTHK.
J10T (h)aKT mpekae Bcero roBOpuT o aBHxkeHUH CoJHeyHoil Cucrembi!
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