I'maBa ||
Haceaenune kocMoca

§1. Kak u3y4aiot kocmoc?

B03MOXHOCTH 3peHHsI MHOTOKPATHO YCHIIMBAIOTCS M oboraiia-
I0TCs OJarojapsi MPUMEHEHUIO TEJIECKOIOB M PaIHOTEIeCKOnoB, ¢o-
TorpadMu U JICKTPOHUKH.

Cambie OonblIMe Ha3eMHBIE TEIECKONbI MMEIOT MO3aM4YHbIC 3ep-
kama auamerpoM B 10 merpoB (00CYKIAlOTCSA MPOEKTHI CO3AAHUS H
ropas3ao OOJbIIMX MHCTPYMEHTOB). VX ycTaHaBIMBAaWOT B ropax, B
Tex MecTax 3emiH, Tie aTMocdepa 0COOSHHO MpO3pavHa.

Boruyteie 3epkana (C cHCTeMaMH JIMH3) KOHIIEHTPHUPYIOT HU3ITY-
YeHHe Ha HeOONbIION TUIoMaau MpHeMHUKa u3inydeHus (ria3, ¢poro-
rpaduueckas MmiacTuHKa, 3MeKTpodoTomerp, crnekrporpad u T.1.).
[TpuMeHsist JUIMHHBIE YKCIO3ULUU TPU (HoTOorpadupoBaHUU, MOKHO
M3y4yaTh CBETWJIAa B MUJUJIMOHBI pa3 Ooisiee ciadble, 4eM Te, KOTOPbIC
elIe JOCTYIHBI HEBOOPYXEHHOMY ria3y. ComoctaBisia pe3yabTaThl
HaOJIIOJICHUIT B pa3HOe BpeMs, MOKHO M3ydaTh JIBUKEHHs 3BE3JI, Ha-
XOJIUTh PACCTOSHUS IO HUX, UCCIEI0BATh M3MEHEHHs OJlecKa W T0-
JIOKEHHSI JIMHUN B CHEKTPax MEPEeMEHHBIX M JTBOMHBIX 3BE3I.

B nocnemnue 50 nmer pe3yiabTaThl ONTUYECKUX HAOIIOICHUN CY-
IIECTBEHHO JOMOJHSIOTCS HAONIOJCHUSIMH B paJnoanana3oHe.

Eme omMH MCTOYHMK JTAaHHBIX O KOCMOCE IMOSIBHIICS Onaromapsi yc-
nexam KOCMOHaBTUKH (4 oktsiOpst 1957 ropa - MeXIyHapOIHO TPHU3HAH-
Has Jlata Hadyaja KOCMHUYecKod 3pbl). BecbMa 3pdekTHBHBIM OKazascs
Teeckon uMeHn Xa00ia, oOpaniaronuiics BOKpYr 3eMiin 3a mpezena-
Mmu e aTMocdepbl. B mone 3peHust 3TOro Teneckona ¢ JuaMeTpoM 3ep-
Kajma 2,4 M OKa3bIBa€TCS B Pa3HOC BPEMs NMPaKTHUYECKH JIt00ast 001acTh
HeOa. braromapsi OTCYTCTBHIO MTOMEX CO CTOPOHBI 3eMHOM aTMOC(ephI
3TOT TEJIECKOIl 10 CBOMM BO3MOKHOCTSIM HE YCTYIAeT KPYIHEHIIHM
TEJIECKOMaM, YCTaHOBJICHHBIM Ha TOBEPXHOCTH 3EMIIH.

Kocmuueckue nmeratenpusie anmnapatsl (KJIA) mpoBOIHIH HC-
cienpoBanusi moBepxHocter Jlynsl, Mapca, atmocdep IOnutepa, Be-
HEpbI, a TaKKe APYrux IuiaHer (B TOM 4YHCIe, aCTEPOMIOB), UX CIIYT-
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HUKOB, KOMeT 1 aTMochepbl CoHIIa TpU MPONETE Ha HEOOJBIIMX PacCTo-
SIHUSIX OT HUX. [Ipy MOMOIIM TyHHBIX 9KCIISAUIIUNA 1 BO3BPAI[aeMbIX aBTO-
MaTHUYECKUX CTAHIMH Ha 3eMJIIO I0CTaBIeHBl 00pa3ibl HOPO/ U3 Pa3HbIX
YYaCTKOB MOBEPXHOCTH HAILIETO CITyTHHKA.

Becb moTok mostydaemMod TakMM MyTEM KOCMHUYECKOH HH(QOp-
Manuu o0pabaThIBACTCS M AHATU3UPYETCS MPH MOMOIIK OBICTPOJICH-
CTBYIOIIMX KOMIIBIOTEpOB. B "acTHOCTH, 6€3 Takol MOMOIIH OBIIO
Obl OYEeHb TPYIHO CTPOUTH MOJENU 3BE3AHBIX CHCTEM M CAMHX 3BE3.

82. Bamxkaiinme 00beKThI KOCMOCA

Bpemst or BpeMeHr MHUMO 3eMJIH MPOHOCATCS METeOpouIbl (Tera
C MOIMEPEYHHUKOM JI0 OJHOT'0 KHJIOMETpa) W KomeTbl. HekoTopbie u3
HUX MaJaloT Ha 3eMIIlo.

W3 Gonee KpynmHBIX KOCMHYECKUX OOBEKTOB OJIFDKAMIIIAM SBIIS-
eTcsl Halll TOCTOSIHHBIN cyTHHK - JlyHa. OHa mpakTHYecKH MOJIHOC-
TBIO JIMIIEHAa aTMOc(epbl M BOABI (XOTS HE MCKJIFOYEHA BO3MOXXHOCTH
TOTO, YTO B MOJIAPHBIX 00nacTsax JIyHBI Ha JHe HEKOTOPHIX Kpare-
POB, Kylla HM pa3y He majall CONHEYHBIH CBET, UMEeTCsl HEeOOJIbIIoe
KOJIUYeCcTBO Jbaa). Ilepuoa obpamienust JIyHsI BOKPYT 3eMiid, CO-
CTaBIISIIOLIMN OKOJIO YEThIpeX HE/eNb, B TOYHOCTH paBeH MEpHoIy e
BpaieHus Bokpyr ocu. Ilosromy JlyHa Bcerna nmoBepHyTa K HaMm Of-
HOHM M TO ke cTOpoHO (BOKpYr 3emuin U BOKpyr ocu JlyHa Bpaina-
eTcs TMPOTHB YacCOBOM CTPENKH, eclii HaOIoAaTh, MOMHSBIINCH HAJ
CEeBEpHBIM MMOMOcOM 3emiin). [IpuunHa 3TOro - 3eMHasi rpaBUTAIMS,
BBI3BIBAIONIAs] MPHUIWBEI B Tene JIyHBI M elle B AaJIeKOM MPOILIOM
3aTOPMO3MBIIAs BpallleHWE HAIllero CIyTHHUKA.

Bcé ke nabmroneHusm ¢ 3emun goctyrnao He 50 % rmomaay mo-
BepxHocTH JIyHBI, Kak MOXKHO ObLIO OBl OxHIaTh, a 59 %. OObsicHe-
HUE COCTOMT B TOM, 4TO BpalueHue JIyHH BOKpPYr OcH paBHOMEpHEE,
a BOKpyr 3emuu (0 3JTHNITHYECKON opOuTe) HepaBHOMepHOe. O6-
paTHas ctopoHa JIyHbI, HeoCTyHas U HaOMOAeHNH ¢ 3eMin, oka-
3ajach OoJiee CBETJION M TOPUCTOM, YeM BUAMMAs CTOpoHa (Io naH-
HBIM, TOJy4eHHBIM Tpu nomoinu KJTA).

HeBoopyxeHHbIM ria3oMm Ha JIyHe MOXHO pasrisifieTb CBETJIbIE
u TéMHbIe msaTHA. VX Ha3BaiM COOTBETCTBEHHO MaTEpUKaMH U MOpS-
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MU (XOTS BOIBI B 3THX “MOpsX” HET). YKe B HEOONBIION TEISCKOI MM
Jake B OMHOKITb MOXKHO YBUJIETh MHOXECTBO KpaTepoB. Kpatep mpen-
cTapisieT co00M KONbIIEeBOM BaJl, OKAWMIISTIONINI HECKOIBKO TOHMKEHHYIO
00BIYHO POBHYIO MOBEPXHOCTD; B LIEHTPE Kparepa yacTo Halmomaercs
ropka. CaMble KpyIHbIE KpaTepbl UMEIOT B MONEPEYHUKE COTHU KUJIO-
METPOB U YHCJIO KPaTepoB OBICTPO pacTeT MpH YMEHBIICHUH Pa3MEpOB.
KpynHbIX KpaTepoB B pacdeTe Ha eIUHHILY IUIOMIAaau OOJbIle BCEro B
MaTepUKOBBIX 00JacTsaX. Menkue ¥ Melpuaiilline Kparepbl BCTPEUaroT-
Csl OIMHAKOBO YacTO Be3Jie.

Kpome matepukoB, mopeil 1 kpaTepoB Ha JIyHe CyIIECTBYIOT W
Ipyrue o0pa3oBaHUsA. TOPHBIE XpeOTh (0OBIYHO HAa OKpaWHAaX MO-
peit), “Banbl”, “60po3apl” U np. B Ha3BaHWSIX MHOTOYMCIICHHBIX Kpa-
TepoB 3amevatiiena uctopus Hayk (“Komepuuk”, “Kemmep”, “Jlap-

Bun", “lunonkoBckuit”, “IlaBnoB” u np.) HazBaHus ropHsix xpeo-
TOB Takue ke, kak u Ha 3emie (“Antai”, “Kaskas”, “Anbnsl” u np.)

[To Bneuatnenusam mrofeil, moOsiBaBmIMX Ha JlyHe, ee MpuUTA-
JKEHUe, B IIECTh pa3 Ooiiee cnaboe, ueM Ha 3emiie, MpUATHEE HEBe-
comoctu. bonee ynoO6HbIM, YeM Xonap0a, cmocoOoM mepelnBuxKe-
HUS SBISIOTCS NMPBDKKH. BemecTBo JTyHHOH MOBEPXHOCTH HapsLy
C MHUKPOCKONMUYECKH MaJbIMH CTCKJIISSHHBIMHU IIaPUKAMU COACPIKHUT
YacTHIBI C OCTPBIMH KpasiMu, H3-3a 4ero pabodume MOBEPXHOCTH
WHCTPYMEHTOB OBICTpO cTHpatoTcs. OTHOCHTENBHOE COJlepKaHHe
B JIYHHOM BEIIECTBE I'JIaBHBIX XUMUYECKUX DJIEMEHTOB (KHCIIOpO-
Ja, KpEMHHSI U aJIIOMUHHUSA) TIOYTH TaKoe JKe, Kak ¥ B 3eMHOU Kope.
CymecTByIOT OTIHYHUS OT 3€MJIM IO MHUHEPAJIOrHUYEeCKOMY COCTa-
BY, Tak Kak Ha JlyHe oTcyTcTByIOT aTMocdepa, *Kuakas BoJIa H
oduocdepa.

Buaumoe nonymapue JlyHbl, KaKUM OHO HaOIlloJaeTcs B He-
OonpiIoi Tenmeckor, ¢ 0003HAUYGHHUSMH HEKOTOPHIX O0pa3oBaHUM
MOBEPXHOCTH IMOKa3aHo Ha puc.25 ¢oroBkmaaku. Yuciosele nan-
Hele o Jlyne nmpuBoastcs B [n.1V.

VY 3emnn umerotcs emé U npuieBbie cnyTHHKU (oOmaka Kop-
JBLIEBCKOT0). X O4YeHb TPyAHO OOHAapyX HUTh Ha 3eMHOM Hele,
TaK KakK MJIOTHOCTh MBUIM TaM HUYTOXHO Maia. OgHO 001aK0
onepexaet Jlyny na 60° apyroe Ha cToiabKO ke orcraer (oOiaka
HaXoAsATCsl BOJHM3HM JTYHHOW OpPOMUTHI).
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83. CoiHeuyHasi cucremMa

Cucrema 3emis-JIyna BxoauT B cocTaB CONTHEYHOH CHUCTEMBI,
OCHOBHas Macca KoTopoi cocpenoroueHa B Comaie. ConHie siBis-
eTcs IEHTPOM BCeX JBWXKCHHH (B TOM YHCIIe M CIyTHHUKOB IUTAHET,
KOTOpBIC Bpallasich BOKPYT IJIAHET, BMECTE C MOCJICAHUMHU JIBUKYT-
cs Bokpyr Coumria). UMenHo Giaromapst COTHEYHON TpaBUTAIUH
CHCTEMa HE pacrajgaercsi, a CyHIeCTBYeT YK€ OKOJIO S5 MIpJ. JIeT.

B coctaB cuctembl BXOgUT 9 OONBIIMX TUTAHET, MHOTUE THICSYH
MaJbIX IUTAaHET - acTepOUJIOB, METEOpHbIe Tena M Komersl. OO OTHO-
CUTEIILHBIX pa3Mepax IUIaHEeT MOXKHO CYAMTH 10 pUC.26, Ha KOTOPOM
aCTEepPOUJIBI M300pakaluCh Obl TOYKAMHU.

Kai coLmenrrage Ouevd

@ O Q o
Moeprrpds Henepa LT Muape

a
TOnnney Citrivp ¥pon  Hennoen  Llavinow

Puc. 26. OTHOCHTENBHBIE pa3Mephl OONBIINX TUIAHET Ha (hoHe
COJTHEYHOT'O IUCKA.

Cpennue pacctosHus OonbrX raneT ot ComHIIA yIOBIETBOPSIOT

npubmkenHo# popmyne Turyca - Bomd:
r=04+03x"?,

IJ€ pacCTOsHME BBIPAXEHO B acCTPOHOMHYECKHUX EIUHHUIIAX
(1a.e.=149,6 " 10°km) M BelMYMHA n - TOPAAKOBBIA HOMED IUIAHETHI,
cunrtas ot Connua (Benepa - 2, 3emust - 3, Mapc - 4, cpenssisi JTUHUS
nosica acrepousioB - 5, FOmurep - 6, Carypn - 7 u Ypan - 8). Jlns
Mepkypusi, Hentyna u IlnyTroHa, HE yJOBIETBOPAIOIUX 3TOW 3aBU-
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CHMOCTH, OKPYIJICHHbBIC 3HAYCHHSI BEIMYMHBI 1 PABHBI COOTBETCTBEHHO
0,4,30wu 39.

Ecam uepe3 | 0003HaYHUTH Yroil MEXIy IIJIOCKOCTSIMU OpOUT
3eMiu U TUTAHETHhI, TO OKaXKETCs, YTO HauOOJNbIINE 3HAYCHHS BEJH-
ynHbl | gocrturarorcs y Ilnmyrona (17,2°) u Mepkypus (7,0°). dns
OCTalIbHBIX 6 IUIAHET CpeaHee 3HaYeHWEe BENWYWHBI | paBHO 1,950,
[MnockocTh 3kBaTOopa CoNHIIA COCTABISET C MIOCKOCTHIO OPOUTHI
3emiu yron 7,25° mpudem ColnHIle Bpamaercst B Ty K€ CTOPOHY, YTO
u 3eMJisl C IPYrUMH IiaHeTamMu. Takas 0COOCHHOCTH COJIHCUHOM
CHCTEMBI MOXKET CBHJCTEIBCTBOBATH O TOM, 4To CONHIIE M TUIaHETHI
MMECIOT 00IIlee MPOUCXOKICHUE.

BOau3u CosHIla pacrofioxKeHbl OTHOCUTEIbLHO HeOOJIbIIue,
IUIOTHBIC TUTaHEThI (BEpXHUH psa Ha puc.26). DTO MIaHEThl TPYIIIbI
3emau. Y Hux atMmocdepsl 1ub0 oTcyTcTBYIOT (Mepkypuii), nubo
3aHUMAIOT HEOOJBIIYIO JIONI BCEro o0bema miaHerhl. OcTaiabHbBIC
iaHeTsl (kpome actepouzioB U [lnyToHa) mpuHAIIEKAT K Tpyme
IOmuTepa. Ux cpenusist MIOTHOCTH CYIIECTBEHHO MEHBIIE, YeM Yy Iuia-
HeT Tpynnbl 3emin. Hanpumep, y Catypna oHna B 7,8 paza meHbiie
cpenneil miuotHoctH 3emuu. OOmupHBIE aTMOCchepbl 3THX IIaHeT
COCTOSIT, B OCHOBHOM, M3 BOAOpOJAa M TeJHs.

Cpenu uerbipex IianeT, Ommxkaiimmx K CoNmHILY, TONBKO y 3eM-
71 UMeeTcst cnyTHUK ¢ quamerpoM oonbirM 1000 km (Jlyna). Y FOnu-
Tepa TaKMX CIyTHHKOB - yeThipe, y CaTypHa - MmsTh, y YpaHa - 4eThl-
pe u y HenryHa - onuH.

OpOuThl MiIaHeT 3eMHOH rpynmsl ¥ rpynnsl FOnuTepa B pas-
HBIX MacmTadax Mmokazanel Ha puc.27 u 28. Ha nepBoM u3 HEHX mpe-
PBIBUCTOM JMHUEH MOKa3aHa OpOMTa THMOTETHYECKOW Majiod mJa-
HETHI TI0CIe yCpenHeHus 3JeMeHToB opOuT 10 caMbIX KpYyMHBIX acrte-
POMJIOB, IPUYEM yCpPEAHEHHE BBIMONIHEHO C MCIOJIb30BAHHEM BECO-
BOTO MHOXHUTEN, NPONOPIHOHANLHOIO 00beMy actepouna. Jus
TUITAYHOT'O acTepouaa cpeanee paccrosHue oT CoiHIa MONyYHIOCh
paBHBIM 2,73 a.e., Torna kak no ¢gopmyne boms npu n=5 pacuer gaer
sHauenue 2,8 a.e. (0nuskoe k HabmogaeMoMy). Takoe coBmaaeHue
CBHJICTEIBCTBYET B IMOJb3Y CYLNIECTBOBAHHS B IPOLUIOM IIAHETHI,
BIIOCJICICTBUHU PACKOJIOBILEHCS.
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1 213 |4 5

opiura HOnurepa

Puc. 27.

Puc. 28.

HazBanus GonblInX TUIaHET W3BECTHHI MOYTH BCeM. TpyaHee 3a-
MOJIHUTh MX B Mopsake yaaneHus ruiaHer ot ComHua. Jlerue zamom-
HUTH ABa cioBa HeusBecTHOro s3vika. MEBE3EMA u IOCVYHII.

Borateie cBeaenus o miaHerax nmosydeHsl npu nomouu KIJIA.
BepostHo, B ConmHeuHOM cucTeMe KU3Hb CYIIECTBYET TOJNBKO Ha 3eM-
ne. Mepkypuii numén atmocdepsl U Boabl. MomHas atmocdepa Be-
HEepbl TOYTH BCSA COCTOWUT M3 yIJleKucioro rasa. IlpucyrctBue ero siB-
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JIICTCS PUYHMHOM CHIILHOTO TAPHUKOBOTO 3 dekra, Oaronaps KOTopo-
My y TOBEPXHOCTH IUIAHEThI Temrepatypa cocrasisier +470°C. 3mech
’KM3Hb HEBO3MOKHA. MaJio HaJIeK/] Ha 0OHApPY)KEHUE BBICOKO Pa3BUTOM
*H3HU Ha Mapce (OTCyTCTBHE KH/IKOW BOJIbI, OUYCHb pa3peKeHHas U XO-
nonHas arMocdepa, B KOTOpOil HaliIeHbI JIMIIb CIISAbI KUCIIopo/a). BayT-
peHHue 000JI0UKH [IaHET-THTaHTOB MPAKTHUECKH HE UccienoBanbl. [Ipu
moMoIu crekrpaabHoro ananusa (u KJIA - B cnydae FOnurepa) B at-
Mocdepax ITHX IUTaHeT OOHAPYKEHBI BOJOPOJ U Teliii (OCHOBHBIE JJ1e-
MCHTI)I), a TaK)KC METaH, aMMHUaK U Mapbl BO/bI. CHGI[OBaTeHBHO, nume-
ercsi HeoOXOMMMBIM CTPOUTENBbHBIN MaTepran Uil 00pa30BaHUs CIOXK-
HBIX OPraHUYECKUX COCMMHEHHH (BOIOPOI, KUCIOPO, YIIIEPOI U a30T).
[TnaHeThI-rUralThl U3JIy4atoT OOJIBIIE YHEPTHH, YeM norydatoT ot Coll-
HIIA, HAXOASICh HA TAKUX OOJBININX paccTosHusX. [loaToMy Temmeparypa
MOBBIIIAETCS TIPU TIOTPYKEHUHU BO Bce Oonee ITyOOKUe CI0M M, BO3MOXK-
HO, CTAHOBUTCS BITIOJITHE HpHCMHeMOﬁ IJIA CyHIeCTBOBAaHM A )KU3HU.

Mautbie TutaHeThl (aCTePOU/IBI) JUIICHBI ATMOChED, KaK M OOJIBIITHH-
cTBO cryTHUKOB Iianer. Ho Ha EBporme (cyrHuke FOmuTepa) sKku3Hb,
MOXET 6I)ITI), CyHICCTBYCT B BOJAHOM OKCAHE, MMOKPBLITOM TOJICTBIM CJIO-
eM JIbJa.

XoTs B sgpax KOMET M OOHApy)KEHbl HEKOTOpbIE OpPraHHYECKUE
COCAMHCHN A, CYIIECTBOBAHNUEC TaM KXUBBIX OPraHM3MOB MaJIOBEPOAT-
HO (BakyyM, OTCYTCTBHE HJKOIl BOJbI, HEOJIArONPHUSATHBIC TEMIIe-
paTypHbIe YCIOBHs), KaK U HAa METEOPOHIaX.

HecmoTpst Ha BO3MOXKHOCTH, TOSIBUBIIHECS Ojarofapsi ycrexam
KOCMOHABTHUKH, UMEIOIIUECS JaHHbIe 0 (U3UYECKOW MpHUpoe IJia-
HeT ¥ UX CIyTHUKOB JIMIIb CJIETKA MPUOTKPHIBAIOT TAWHBI 3TUX 00BEK-
ToB. C Apyroil CTOPOHBI, Jake MOBEPXHOCTHOE 3HAKOMCTBO C 3EM-
HOW Ouocdepoil CBUAETENbCTBYET 00 MCKIIOYMTETFHOM MHOr000pa-
3UM CBOWCTB €€ mpenctaButeneil. [losTroMmy HeoOXoaumo cobm0aaTh
MPEACIBbHYI0 OCTOPOKHOCTh BBICKa3bIBasi CYXKACHUS O BO3MOXKHOCTH
KU3HU B JPYTUX MHUPAX.

Huxe npuBoaarcs kpatkue oboOmaromme cBeeHuss 00 OCHOB-
HBIX 00BeKTax comHeyHoi cucteMbl (0e3 ComHila).

Mpumeuanus. 1. Paguycel npuBoastes B paanycax 3emin. 2. Pac-
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OkcueHT-| WNHTepean
CyuiecTBoBaHuVe
Tvn obbekTa Paguyc| pucuter
XKU3HN
opbutel | oT ConHua
MnaHeta rpynnebl 04-1 | 0002 04-15 Tonbko Ha
3emnu 3emne
Mnawerel rpynnel |4 41 | 01.006| 530 He n3BectHo
KOnutepa
CnyTHUKN Kak y .| HewussecrHo,
no 04 - LeHT pansHown
nnaHer HEBO3MOXHO
NNaHeTbl
Acreponabl no 0,08| 0,0-08 1-6 HeBoaMoxHO
Kometbl 1 o
METEopO LI 0,008 ool 2,2-10° HeBo3amoXxHO

CTOSIHMS JIaHbI B ACTPOHOMHMYECKUX eANHHUIAX (Cpe/Hee paccTosHIE 3eM-
gu ot CosHia). 3. DKCIEHTPUCHTET OPOUTHI XapaKTEePU3yeT CTEMeHb eé
BBITAHYTOCTH. HaHpI/IMep, OTHOIICHNE MUHUMAJIbBHOI'O YAAJICHU IJIaHEC-
ta ot ConHila k MakcuManbHoMy paBHo (1-¢)/(1+e), rae e - SKCUeHTpHU-
CHTET.

CouHIle HE BKJIFOUYEHO B MPHUBEACHHYIO BBIIIEC TAOJIHUILY, XOTS €ro
Macca npumepHo B 740 pa3 0oJibllie MacChl OCTaIbHBIX O0BEKTOB,
BMeCTe B3ATHIX. Temmeparypa B BuaumoM ¢ 3emun cinoe Connna (¢o-
tochepe) cocraBisier 5740K u cyiecTBoBaHHE JHOOBIX XMMHUYECKHX
COCIMHEHUII TaM TOJHOCTBIO MCKJIFOUCHO (JIUIIb B 00JACTH COJTHEY-
HBIX TSITEH MOT'YT BPEMEHHO CYIIECTBOBAaTh MpocTeiiime, Hanboiee
yCTOﬁ‘IHBLIC XUMHNYCCKUEC COC[{I/IHGHI/ISI).

84. 3Be3nnl

bmwxkaitmas k 3emue 3Be3ga - Connie. CrpaBodHbIE JaHHBIE O
uém npuBogaTcs B [.1V. Ceerutr ComHIle 3a CUET PHEPTHH, BBIJCIS-
IOIIEHCS B TIPOIECCE MPEBPAIICHHS BOAOPOAA B TEIHI MPHU SACPHBIX
peakiusix. OHU TPOTEKAIOT B IIEHTPaJIbHOW 00JIACTH CBETHJIA, TIIE
temreparypa npesbimaer 14 10°K, a masnenue B 200 mupa. pas
6ombirre atMoceproro (y moBepxuoctr 3emun) u B 100 ThIC. pa3 60ib-
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e, 4eM B 1eHTpe 3emiu. Xota coctout CoNHIle MPEUMYIIIECTBEHHO U3
HanOoJee JerkuX XUMHYECKHX JIEMEHTOB (BOJOPO/A U TENHs), B €ro
LEHTPE IUIOTHOCTh BelecTBa npumepHo B 150 pa3 Gosblie MI0THOCTH
BO/IbI ITPY HOPMAJIbHBIX YCJIOBUSX.

HeBI/I[[I/IMI)Ie ramMma-usjayd4CHuc nu HCﬁTpHHO, BBIACIAIOIIIUECCA B
3THX peaklusix, UMEIOT pa3Hble cynpObl. Helitpuuo 3a 2,3 ¢ mpeono-
nesator tonuyy Conmuna u emg cnycrs 8,3 MUH. HEKOTOpBIE U3 HUX
mpoxoadaT CKBO3b HAC U 3eMHIO, ‘ITO6I)I 3aTCM HNPOAOLKUTH CBOC JIBU-
XKeHue B r1yOuHbl KocMmoca. C Apyrod CTOPOHBI, SHEPTHH TraMMa-
KBaHTOB Tpe6yIOTC§I MUIIJIIMOHBI JICT, ‘ITO6I)I MMpPOCOYUTHCA K IMOBCPX-
HOCTHU COHHHa. HpI/I 9TOM M3JIY4YCHHE, MHOI'OKPAaTHO IOrjouiasachb 1
nepensinydasdacCb, MOCTCIICHHO YBCIWYUBACT CBOIO JIMHY BOJIHEI. B
pesynbTare, Bhixojsiee usnydyeHne CosHIla OKa3bIBACTCS 3aKIIFOUYCH-
HBIM, B OCHOBHOM, B uHTepBase juinH BosH oT 3000 no 20000A
(1A=107° M) ¢ MAKCHMYMOM B KEJITO-3€JIEHON YacTH CrekTpa, puc.29.

Oxono 1 % 3Be3x MMeeT MPUMEPHO Te K€ Maccy, IJIOTHOCTh M
XUMUYeCKu coctaB, 4yto u CojHIile. 3a CYeT BOJIOPOIHOrO “ TOILIH-
Ba” B NCHTpAX UX HU3IYUCHHUC NOAACPKUBACTCA Ha IMOYTU IOCTOSAH-
HoM ypoBHe 10-15 mupa. ser. 3aTeM, Mmocie MCYepraHus 3THX 3ara-
coB “roriuBa” BOJM3M IIEHTpa MPOMCXOJUT mepecTpoiika Heap. O6-
JIACTh SIICPHBIX PEaKIMil rmepeMeriaercss ONMKe K MOBEPXHOCTU M Ha
CPaBHHUTEIIBHO KOPOTKOE BpeMsi Pe3KO BO3pacTaer pajuyC W YBEIH-
YHUBAETCS MOIIHOCTh M3Jy4YeHHs 3Be3/bI (€¢ CBETMMOCTH). B ciydae
ConHna 3TO OKHO MPUBECTH K rudenn Oouocdepsl Ha 3emie u3-3a
PE3KOT0 YBEIUUYECHUS TEMIIEPATYPHI.

B nmanpreiimem 3Be3nasl THna ConHIa, cOPOCHMB YacTh MAacChl,
MOTEPsIB CIIOCOOHOCTh MPEBPAIlaTh OCTABIIMICS BOJAOPOJ B TECIUN U
“ucronp3oBaB” Ipyrue BO3MOXKHBIC THIBI SIEPHBIX pEaKUUil, CHKH-
MaloTcs B JCCATKH U COTHHU pa3. Ilociie 3TOro cBedeHue mpooiKa-
€TCS 3a CUET BHYTPEHHEW SHEPruu HEAp, HAKOIUIEHHOW B MPOLIJIOM.
U »T0 MOXeT OJIUTBCA MUJUIUAPABI JICT. HO[[O6HI)I€ 3B€31bl Ha3bIBa-
10T OenbiMu Kapiukamu. [Ipu CONHEUHOW Macce U 3eMHOM paauyce
CpenHsisl IUIOTHOCTh BELIECTBA OEIOro KapiMKa OKa3bIBaeTCs TMOpS/I-
Ka MWJIJHOHA TOHH Ha KyOW4ecKud MeTp.

Macchr 3BE371, Kak MPaBHJIO, 3aKITIOYEHBI B ipoMexyTke oT 1/50 o
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50 macc Connna. CaMble MaCCHBHBIC 3BE3/IbI TIOCIIC “ BHITOPaHUs” BOJO-
poza pa3ayBaroTCs M UX PaJUyChl B COTHH pa3 MPEBOCXOIAT COIHEYHBIH.
CpenHss MI0THOCTh BEUIECTBA CBEPXTUTAHTA MEHBIIIE TIIOTHOCTH BO3-
nyxa (Ipu HOpPMaJIbHBIX YCJIOBHSX). B IIeHTpe e Takoil 3Be3/bl HaXo-
JUTCSL O4EHB TUIOTHOE SIAPO, B KOTOPOM MPOTEKAIOT SAEPHBIE PEaKIIUH.

OOBIYHO BECh IIPOIIECC PBOJIOIUH 3BE3/IbI MOXKHO pa3OUTh Ha (a3bl
C pa3sHBIMHM THUNIAMH SAEPHBIX peakiuii. CymecTByeT cienyromas 3aKo-
HOMEpHOCTB. YeM OOJble Macca 3Be3/Ibl, TeM WHTCHCHBHEE UAYT siliep-
HBIE PEaKIMK ¥ TEM KOpode COOTBETCTBYIoMIas (aza sBontonun. Hanpu-
Mep, 3Be3na, B 18 pa3 Oonee maccuBHasi, yem ColHIle, MPoxoauT (asy
BBITOPaHUs BOAOPO/Ja B IIEHTpE Bcero 3a 12 MiH. J1eT. A 'y 3Be3/1bl, Mac-
ca xoropoit cocrapisier 0,7 maccel ConHIIa, 3TO BpeMs pacTsATUBaeTcs
1o 120 mnpa. ner.

[Ipun MOBTOpPHBIX HAONIOACHHUSX OJHUX M TEX K€ 3BE3] B Te-
YeHUe JECSATKOB JIET 00OHApYKMUBAIOTCS MHOT'OYHCICHHBIE CIy4YaH
W3MEHEHHUsI CBETUMOCTH. MEPHOJNYECKHE U HENpaBUIbHBIE, C Ma-
JTBIMU ¥ OONBIIMMHU TepHOJaMHU U aMiuiuTynaMu. COOTBETCTBYIO-
HIMe 3Be3Abl HA3BIBAIOT nepemMeHHbiMu. DTy TIepeMEeHHOCTh He clie-
IyeT CMENIMBAaTh C MEpIAHHUAMHU - KojiebaHUsIMHU Olliecka ¢ 4acTo-
tamu 2-100 I'u. [IpuunHON MepuaHuW sBISETCS IBHKCHHE ONTH-
YECKUX HEOJHOPOJHOCTEH B 3eMHOU aTMocdepe.

CymiecTBYIOT JiB€ OCHOBHBIC TPHUYMHBI IEPEMEHHOCTH 3BE3/. Teo-
MeTpuueckas u (usmdeckas. B mepBom ciydae 3Be3da, KaKyliascs
OJIMHOYHOI, Ha caMOM Jele, JBOWHasA, MPUUYEM PACCTOSHUE MEXIY
KOMITOHEHTaMH HAacTOJbKO Mayo, a cucTeMa 3BE3Nl HaXOIUTCA Tak
Jajieko oT HalJIoAaTens, 4To Ui Hero M300pa’keHusi KOMIIOHEHTOB
CJIMBAIOTCSA B OJHO. M@Ky TeM, KOMIIOHEHTBhI 3TOW CHCTEeMbI, 00Opa-
mIasich BOKPYT OOIIEro IIEHTpa Macc MoJ JelicTBUEM B3aUMHOHW rpa-
BUTAIMH, MIPH TOAXOJSIIEM TOJI0KEHHH TUIOCKOCTH MX OpOUT MOTYT
MEePUONYECKH 3aTMEBATh APYT Apyra (¢ TOYKHM 3peHus Habmromarte-
a5t Ha 3emuie).

Bo BTOpoM ciydae 3Be3na caMa M3MEHSET CBOIO CBETUMOCTD.
Takoe n3MeHeHUE MOKET UMETh CIeayrolue npuunabl: 1 - Bpaie-
HUE 3Be3/Ibl, HA MOBEPXHOCTH KOTOPOW MMEIOTCS JIOCTATOYHO OOLIHp-
HbIE CBETJIBIC MJIH TEMHBIE MATHA (OTHOCHTENBHO GoTochepnl), 2 - myiib-
canus atMocgepsl 3Be3/ibl, 3 - B3pHIBEI B aTMocdepe U 4 - B3pPHIBBI B
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HeJpax, MPUBOJIIIME K YACTUYHOMY HITH TIOJTHOMY Pa3pyILICHHUIO 3BE3/IbI.

[Mpumep mynbcupyronieli mepeMeHHoi - yegeuda. 3aBUCUMOCTD
CBETHMOCTH €€ OT BpPEMEHHM KauecTBEHHO mokazaHa Ha puc.30. Hapa-
CTaHUE CBETUMOCTH MPOMCXOIUT ObIcTpee, uem cnaia. VHTepBan Bpe-
MEHHM MEX]y IOCIeI0BaTeIbHBIMU MakcuMyMaMu (mepuoj uedeu-
IbI) Y pa3sHbIX 3BE3]1 3arOiHIET MPOMEKYTOK OT yaca a0 70 cyTok, HO
y OT/ICNBHOM 3BE3/IbI COXPAHSAETCS MOCTOSTHHBIM. [1pu mynbcanusx arMo-
cdepsl paanyc 3Be3b1 n3mensiercs Ha 10-15 %. I1o cpaBHeHUIO ¢ 00BIY-
HBIMHU 3BE3aMH Leenabl CoaepkKar 3HAYUTENBHO Oonblre renus. Cre-

IE€Hb HOHU3ALMH 3TOTO

JJIEMEHTa MEHAETCH

H-.NCHT[HJM&["HIM(JL' HpI/I C)KaTUU U paCHIH'

s B peHny 06010uKH 1ede-

S s & Ubl TaKUM 00pa3oM,

; Lo 5 YTO IIOTEPH DHEPIUHU HA
Coanpe - OBARCTL SLEDHBIT PEAKIIHA

MYJIBCAINEO KOMIIEHCH-

Puc.29. PYIOTCSI yCHIIEHHEM T10-

) [JIOIIEHHS [TOTOKA SHEp-

pORCTHMIOCTR
. ~ ~ s UU U3 HEJAP 3BE3JIbI
N PN A N AN 6rarosiapsi U3MeHEHHIO
J g y ’ A

1‘\_; L \_,f N KO3 pHIIMEHTA TOTITO-

| uieHwue renust B ompene-

Bpews | nénpIX asax mynbea-

Puc.30. nuu. ledennbl BUIHBI

C OYCHB OOJIBIIMX pac-
CTOSTHUI (HO CpaBHCHUIO C paCCTOAHUCM BUJIUMOCTHU TUIIUYHBIX 3Be3[[).
3TO 0OBACHSETCS TEM, YTO CBETUMOCTH Ie(er]l MPEBBIIIA0T CONHEY-
Hyto B 40 - 25000 pa3. biaromapst 3ToMy 00CTOSTEIBCTBY, a TAKXKE OCO-
00ii 3aBUCHMOCTH MEKAY TIEPHOIAMHU M CBETUMOCTAMH Lieen bl urpa-
10T poib MaskoB BceneHHOM: o HabmogaeMoMy HEPHOLY MOXKHO BBI-
YHUCIIUTh CBETUMOCTB, @ COMOCTABJICHHE €€ C BHIMMBIM OJIECKOM 3BE3-
Ibl N0360/15em HAUmu paccmosiHue.

VY 3Be3l, Ha3bIBAEMBIX “HOSbIMU”, BPEMsI OT BPEMEHU omoesiem-
¢s1 00orouka. OHa PacIIUPSETCsl CO CKOPOCTBIO B HECKONBKO THICSY KH-
JIOMETPOB B CeKyHIy. Macca 000JI04KH 00BIYHO He OOJIbINe OTHOM JeCs-
TUTBICSTYHON Macchl 3Be3/1bl. HaOnromaTelb BUIUT BCIIBIIIKY 3BE3JIbI,
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MPH KOTOPOH 3a BpeMs MOPS/IKA CYTOK CBETUMOCTH BO3pacTaeT B JECST-
KU TBICSY pa3 U OOJIbIlIe; 3aTeM Ha MPOTSHKEHUH HECKOJBKUX JIET CBETH-
MOCTb CMIajaeT MOYTH JI0 MPEKHETO YPOBHSI.

K “ceepxnogbim” OTHOCAT 3BE37bI, CBETUMOCTh KOTOPBIX IPU
BCIIBIIIKE TPEBBIIIAECT COTHEUHYIO OoJsiee, YeM B CTO MUJUIMOHOB pa3.
HesoopyxenHbIM itazoM “cBepxHoBbie” HaOmonanucs B 1054, 1572
n 1604 rogax, mpu4éM B MEPBBIX ABYX CIy4asX OHH OBLIM XOPOILIO
BHJIHBI Ha OHesHom Hebe. B 1987 romy cBepxHOBas 3Be3/1a BCIBIXHYJIA
B OMkaimed K HaM JIpyroi ramakTuke - boipimom MaremiaHoBoM
Ob6nake. (Ha camoM jere 3TO TpOHM30NUIO Oojiee cTa ThICAY JieT Ha-
3all - CTOJIBKO BPEMEHHU TpeOyeTcs CBETY, YTOObI MPONTH pa3zensio-
IIee HaC PaccTOsHUE).

CylecTBYIOT COTHH MPHUMEPOB BCIIBIIEK “CBEPXHOBBIX' B JAPY-
I'HX TaJiakTUKax (B acTpOHOMHYECKOW JIMTepaType cioBa “HoBas” H
“cBepxHOBasi” 3alMCBIBAIOT C OOJIBIION OYKBBI).

B cnyyae “cBepxHOBOI” BO B3phIB BOBJIEUCHA BCS 3BE3/a, a HE
TONBKO €d BHEWIHAS, CPAaBHUTENbHO TOHKas obomouka. Ha mecre
B3pPBIBA OCTAIOTCS OBICTPO pacUIMpsIOUIascss TYMAHHOCTb M 3Be3/a C
JMaMETPOM BCEro B HECKOJIBKO JECATKOB KHJIOMETPOB - HEHTPOHHAS
3Be3zia. [IMoTHOCTh € HACTONBKO BENWKA, YTO DJIEKTPOHBI, “BIIaBIH-
Basch” B SApa aTOMOB, COSOUHSIOTCS C MPOTOHAMH, 00pa3yst HEHT-
ponbl. [ToaToMy Oonbliias yacTh MacChl 3Be3/Ibl MPUXOJUTCS HA HEW-
TpoHbI (OTCIOa W Ha3BaHHWE OOBEKTA).

Wuorna HeliTpoHHas 3Be3/ia MPOsIBJISECT ceds B BUJE IyJibcapa -
WCTOYHHKA UMIYJIBCHOTO PaAMOU3IYYeHHS C MEPHOJIOM YepeaoBa-
HUSl MMITYJIbCOB OT HECKOJIBKMX CEKYHJ /IO COTBIX JOJel CEKYHJbI.
Hanpumep, nepuon nynbcapa B neHTpe KpaboBuaHoli TymMaHHOCTH
(octrarok “ceepxuoBoit” 1054 roma B co3Be3auu Tenel) COCTaBIsIET
Bcero 1/30 cexynmpl. C TakiM MEPUOIOM BpalaeTcsi HEHTPOHHAs 3BE3-
na. OHa obnajgaeT MarHUTHBIM IOJIEM, Y KOTOPOTO MOJ0ca HE Co-
BITAJAl0T C MOJIIOCAMU BpamieHus 38e3/bl (Kak 1 y 3emin). [Ipu ycko-
PCHUU YACTHII, HECYIIUX 3apsil, MAarHUTHBIM TOJEM 3BE3/Ibl BO3HU-
KaeT paJion3iydeHHe BO BpAIAlONINXCsl KOHYCaX, HEMPEPHIBHO MEHSIO-
HIMX CBOE MOJIOKEHNE OTHOCHTEILHO HAOIIOAaTeNsl.

Bo03M0OXHO, 4TO B HEKOTOPBIX CIydasx MPH B3PBIBE “CBEPXHO-
Boi1” BO3HHMKaeT “depHas Abipa’ - OOBEKT rpaBUTAIUS KOTOPOTo, He
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BBIITYCKAeT Ja)Ke CBET, a CBOMCTBA €r0 HE MOXKET MOYHO OIHCATh Jaxke
obmas Teopusi otHocutenbHocTH (cM. Takxke ['n.VII). C touku 3pe-
HUS YJaJCHHOTO BHEIIHEro HaOJIFoJaTelisi Ha TpaHulle “YepHOU
JBIPBI” BpeMsl OCTaHABJIMBACTCS M CaM IMPOIECC MPEBPAICHUS O00bEK-
Ta B “u€pHYyI0 IbIpYy” 1O KOHIIA MPOCICAUTh HEBO3MOXKHO.

[Ipeanonaraercsi, 4to “HOBBIE” BXOIAT B COCTAaB JABOMHBIX 3BE3]
(cMm. HIDKE), a “CcBEpXHOBBIE” MMEIOT MACChl TOPa3ao OOJNBIINE, YeM Y
Connna. [TosToMy HameMy CBETHIIy HE TPO3HT IpeBpalleHue B “HO-
BYyI0" WIH “CBEPXHOBYIO".

§5 MaJible 3Be3AHbIE CHCTEMBbI

Bonee 50 % 3Be3n 00pa3yroT rpaBUTAIMOHHO CBS3aHHBIC CUCTE-
MBI U3 JIBYX, TPEX M YETHIPEX KOMIIOHEHTOB (OUeHb pPeaKO HabJroIa-
ercs u Oosbliee UX 4uCio). Takue CUCTEMbl HA3bIBAIOT KPaTHBIMH
3Be3gamu. Cpeau HUX OOJIBIIE BCETO JBOWHBIX 3BE3.

B kpatHbBIX 3B€3[1aX, COCTOSIMX M3 TPEX KOMIIOHEHTOB, PacCcTOs-
HHUE MEXITy IByMs 3 HUX TOPa3/I0 MEHBILE PACCTOSIHUS OT KaXKIIOTO U3 HUX
10 TpeTbero kommoneHta. Ha puc.31 TakoMy B3auMHOMY PacCTIONIOKEHUIO
KOMITOHEHTOB COOTBETCTByeT cityyaii (a). B ciayuae (6) B3auMoselcTBrE
3BE3]1 3aKaHYMBAETCS, KaK MPABUIIO, TMO0 00pa30BaHNEM KOH(PHTypaIIK THITA

| !
b (a) (8) ‘

\\ ‘
A4 | |

o |

el w, | Puc.31.

(a), OO BEIOPOCOM M3 CHCTEMBI OHOM H3 3BE3I.
Cucremy Tuna (a) MOXXHO pacCMaTpUBaTh Kak JBE JABOWHBIC 3BE3-
JIbI. B TICPBOM M3 HUX KOMIIOHEHTHI A u B oOpaimnaroTcs BOKpyr co-
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BMECTHOI'O LIEHTpa Macc (OKa3aHHOTO CTPEIKaMH), BO BTOPOM TBOIHOI
3Be3ae cucrema m3 3BE31 A W B, paccmarpuBaemasi, Kak OJMH OOBEKT,
Bpamiaercss BMecTe ¢ KoMrnoHeHToM C BOKPYT IIEHTpa Macc BCeX TPEX
3B&31 (MOKa3aH KPECTHKOM).

brmxaiitieit k CosHIly KpaTHOW 3Be3ol Tuma (a) sBISIETCS CH-
crema Anbda llenraBpa Ha ymanenun 4,3 cBeroBoro roga. Komro-
HeHTHI A U B 00pa3yioT aBOiHYIO 3Be3y ¢ mepuoaom (obparenus B
BOKpyr A) okono 80 nmer. Macca u paguyc KOMITOHEHTa A JIHING He-
MHOTMM Oosblie, yeM y CoJiHIla, a TeMIiepaTypa U XHUMHUYECKUN CO-
CTaB BEPXHEro CJIOS COBIAJAIOT C TEMH, YTO HAOJIIOJAIOTCS Yy HAIIEro
ceeTmiia. KommmoneHT B HeECKOIBKO MEHBIIIE M 3HAYUTEIBHO X0J104a-
Hee ConHna. CpeaHee pacCTOSHUE MEXKy KoMIoHeHTaMH A u B pas-
HO 24 a.e. (a.e. - acTpoHoMuueckas eauuuia - 149,6 muu. km). Pac-
crossaue ke oT A 1o C TouHo He m3BecTHO, HO He MeHbire 1100 a.e.

JIBoiiHBIC 3BE3JIbI MO CIIOCO0Y MX OOHAPYKEHUS MOJAPA3ICISIIOT
Ha BU3YyaJbHO-, 3aTMEHHO- M CIEKTPAJIbHO-BOMHHbBIC, a TaKXKe LIHPO-
KUe mapbl. B mepBoM ciyuae MOXKHO HEMOCPEICTBEHHO M3MEPHUThH yT-
JIOBOE PACCTOSHUE MEXKIY KOMIOHEHTaMu. MHoria momoOHbIe u3Me-
PEHUS TMO3BOJISIOT HAYEPTUTh SuUOUMYI0O OpOUTY KOMIIOHEHTa B ort-
HOCHUTENbHO KOMITOHEHTa A, puc.32.

Bo BTOpOM citydae (3aTMEHHO-BOWHBIE) H300paskeHMs 3BE3] 00bIY-
HO CITMBAIOTCS B OJTHO, @ OpOMTa KOMIIOHEHTa B OTHOCHTEIEHO A OpHUeHTH-
poBaHa B POCTPAHCTBE TaK, YTO C 3eMJTH, BPEMs OT BpeMeHH, HaOroiaeT-
Csl 3aTMEHUE OIHOTO KOMITOHEHTa JipyriM. Mccnenys kpuBbie Onecka, mpu-
MepbI KOTOPBIX PUBOISITCS Ha PHC. 7 1 prC.33, MOXXHO TIOMYYHUTh TAHHBIE 00

PparmenT KpyYTa CKIOHCHHA
{cm. T'n, 7Y

-

Puc.32. [TonokeHrst KOMIIOHEH-
ta B (Touku Ha pucyHke), orl-
pEAEnEHHBIE TIO YITIOBBIM pac-
CTOSHHSAM [ W TO3UIMOH-
HBIM yriiam ( .
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OTHOCHTENBHBIX pa3Mepax KOMIIO-
HEHTOB, WX CBETHMOCTSIX, TEMIIe-
parypax atMocdep U aaxe o pac-
MpenelieHHy SIPKOCTU TI0 JICKaM
3Be3/1 (M TSITHAX HA HHX, ©CJIM Ta-
KOBBIe cyriecTByior). Ha puc.33
MHHHAMYMBI COOTBETCTBYIOT MEPH-
0JIaM 3aTMEHMUI, B OCTAJIbHBIX CIIy-
Yasix TOYKH KpHBOW OJiecka cooT-
BETCTBYIOT NOIHOMY CyMMapHO-
My cBery 3BE31. U B Tperbem ciny-
yae (CIeKTpasibHO-IBOIMHBIE), KaK
W B MPEABIIYIIEM, H300paXKeHHsI

3B€3]1, KaK IIPaBUIIO, CIIMBAIOTCA. B crieKTpe CyMMapHOro CBETa KOMIIOHEHTOB
3aMETHBI [IEPUOANYECKHE CMELLeHYst TMHM. Micnionb3yst mpuHiumI Jloriepa
(em. T7.VII), o TakuM CMEIIeHUSIM MOYKHO PacCUMTaTh U3MEHEHHE CO BPe-
MEHEM JIy4eBOM CKOPOCTH OJHOTO MM OOOMX KOMIIOHEHTOB M TIOCTPOUTH

KpHUBBIE JTy4eBBIX CKOpocTei, puc.34.

AHanu3 KpUBBIX JIYYEBBIX CKOPOCTEN MO3BOMISET OMPEACTUTH OTHO-
IICHNUE ¥ CyMMY MacC KOMIIOHCHTOB M HEKOTOPBIC ITapaMeTPhl UX OpOUT.
WHorma, x0T 1 peaKo, olHa U Ta K€ IBOMHAS 3Be3/1a SBJISETCS U BU3Y-
aJbHO-, U CIIEKTPAIbHO-, U 3ATMEHHO-/IBOMHON. AHAIN3 TaKUX CIy4acB
naer HauOosee OoraTyro MH(pOpMaIKIo 0 3BE3AaX.

V, - nyueBas CKOPOCTb,

Puc.34. Bpen

Puc. 34. KpuBsie my4eBbIX CKOpocTell KOMIIOHEHTOB A U B,

C - 3HAYeHHE JY4YEeBOM CKOPOCTH I[€HTpAa MAacC CHCTEMBI.
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B mmpokux 3BE3AHBIX Iapax PacCTOSIHUE MEXKIY KOMIIOHEHTaMHU
HACTOJIbKO BEJIMKO, & UX OTHOCUTENIbHBIE CKOPOCTH HACTOJIBKO MaJIbl, UTO
9TH 3BE3bl ABHKYTCSI OTHOCHUTENBHO Opyeux 3BE3I MOYTH C OAWHAKO-
BBIMU cKOpocTsiMHi. [1o 3ToMy npr3HaKy ¥ 0OHAPYKHUBAIOT HIMPOKYIO Mapy.

Y HEKOTOpBIX JIBOMHBIX 3BE3[] BELIECTBO MOXKET IIEPETEKATH OT OJIHO-
IO KOMIIOHEHTA K JpyromMy. BBuy TOro, 4ro JUIs 3TOro pacCTOSHUE MEXTY
HUMH JIOJDKHO OBITH OUeHb MaJlo, TAKUE CHCTEMBI Ha3bIBAIOT TECHBIMHU-IIBOH-
Hbeivu cuctemamu (T/IC). bonee maccuBHbIit kommoneHT T/IC n3MeHsiercst
B XOJI€ BOJTIOLINH ObICTpee, ueM Apyroid. JlocTurayB cramu ruranra (cBepx-
TUTaHTa), OH pa3ayBaeTcs [0 TaKOM CTEMEeHH, YTO YacTh ero arMoc(epbl
MIOATIAIAET 110/l TPaBUTALMOHHOE BO3JEHCTBHE BTOPOIO KOMIIOHEHTA. Torna
BEILIECTBO IIEPBOM 3BE3/1bI HAYMHAET IIEPETEKATh K APYIOM 3BE3/1€, YBEIU-
yuBast €€ Maccy U yCKOpPsisi 3TUM 3BOIIOLMIO. Eciy 1 BTOpast 3B€3/1a IpeBpa-
TUTCS B THTaHTa, TO 00€ 3Be3/ia, BPaIlasick BOKPYT OOIIEro IIeHTpa Macc,
kacatotcs pyr Apyra U T/IC npuHuMaeT raHTeleBUIHY0 Gopmy, puc.35.

Takast cucrema Ha3bIBaeTCsl KOHTAKTHOM. borarcrBo nmposiBieHu,
CBOMCTBEHHBIX 3BE€37]aM, BO3pacTaerT, eciau ouu - wieHsl TIC.

86. Croruienus 38631

OT KpaTHBIX 3BE3]l CKOIICHHS OTIMYAIOTCS OOJBIIUM YHCIOM
YJICHOB U OTCYTCTBHEM HEPApXMYHOCTH THIA TOW, YTO MOKa3aHa Ha
puc.31, ciyqait (a).

Hlapoesbie 3Be31HBIC CKOIUICHHS CO/IEPKAT COTHHU THICSY 3BE3],
npuyueM 3To - Haubonee crapsie 3BE3abl ["anakTuku (cMm. HUKE). B

.-"i- -'___-\-H"'-\.
7o :
¥ SR}
/ \
| A B '|
ra
III. // ., !
-\._\__ __'_,a-'p-.
Puc.35. Tecnas nBoiinas cucrema.
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CKOIUJICHUSX BBIACISIOT SIPO, B KOTOPOM OOBIYHO COCPENOTOYEeHA Hau-
Oornee MaccMBHBIC 3BE€3/Ibl, U OOMIMPHYIO KOpOHY. B meHTpe mapoBoro
CKOIUJICHUS CPEHEE PACCTOSIHHE OT 3BE3/IbI A0 OnmKaiiie K Heil qpyroi
3BE€3/Ibl COCTABJISICT BCErO JIECATHIC JIONM CBETOBOrO roja (OJMH CBETO-
Boil rox pasen 9,463 10'2 kM), Torma Kak paccrosiHue or COaHIA 10
Ommkaiiieli 38e3ab1 paBHO 4,3 cBeTOBOro rofa. [ umorernueckuii Hado-
JaTenb, HaxosIIrecs BOIN3H IIEHTpa MapOBOro CKOIUICHHs, YBUIUT HEOO,
CIUIONIb YCessHHOE SipKUMU 3BE3naMu. Co3Be3IUs STOro Heba 3a JecsTh
TBICSIY JIET M3MEHST CBOM 3BE3/IHBIC Y30PhI 10 Hey3HaBaeMocTH (Ha 3eM-
JIe JUIsl 3TOrO MOTPeOOBaIMCh Obl COTHH ThICAY JieT). THNUYHBINA Ha-
MeTp mapoBoro ckoruieHus - 100 CBETOBBIX JIET.

Pacceannbie 3BE3HBIE CKOIUIEHUS CONEpKAT MEHbILE 3BE3]l, YEM
mIapoBbie, ¥ 00OBIYHO WMEIOT HempaBUbHYIO (opmy. VX auamerps
cocraBisitor 10-40 cBeroBbix ner. OgHo u3 Ommxaimmx kK CoiHIy
paccedHHbIX ckorieHud - ['manel B co3pe3nuu Teneu. Paccrosnue no
Hero - 140 cBeroBbIx JieT. Yucno oOHapYKEHHBIX WIEHOB 3TOI'O CKOI-
nenus - okojio 100. [pyro#i npumep - paccessHHoe ckoruieHue I[lnes-
Ibl B TOM XK€ co3Be3quu. Ero spuaiimme 5 3BE31 Jerko pa3imuuuMBbI
HEBOOPY>KEHHBIM TJIa30M.

Cpenu 3Be3IHBIX CKOIUIGHHH BCTpEYaroTcsl KaKk OYeHb MOJOJbIC
(Bo3pacT - MUJITMOH JIET U MEHBIIIE), TaK U OYCHb cTapbie (Bo3pact
Oonee IecATH MUJLTHAPIOB JIET).

CaM daxT cyniecTBOBaHHs 3BE3JJHBIX CKOIUICHHH CBUACTEIbCTBY-
€T, 4TOo, 110 KpailHell Mepe, 4acThb 3BE3] POXKIACTCS HE IOOJAWHOYKE, a
rpynmamu. Ha puc.36 ¢hoToBKIaku TMPUBOAUTCSA CXEMATHUYCCKUI BHU
paccessHHOTO M HIAPOBOrO CKOIUIEHMH. B rajakTuke moiHOe YUCIO
paccesiHHBIX cKomieHui coctaBisier okono 10000, a maposseix - 200.

87. TanakTuka

Mueunsiii [Tyth, HaOMOMaEMBIN B O€3TyHHBIC HOUM B BUJC IIH-
POKO#l cepeOpUCTOil MOJOCH ¢ HEPOBHBIMHU KpasiMu U TSAHYUICHCS
CKBO3b BCE HeOO, MmpejcTaBiseT coboii Hambosee OoraTeie 3BE3aMU
oonactu [NanakTUKM - HalIEro 3Be3QHOro AoMa. Iloytu BcE, 4TO BUI-
HOo Ha HeOe, ConHie, JIyHa, MIaHEeThl, KOMETHI, 3BE3/bI - BXOJUT B
lNanaktuky. E€ yacthio siBisiercs u cama 3emus. HeBoopykEHHBIM
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I77a30M M3 CEBEPHOIO MONyIIapHs MOKHO HAOMIONATh €IUHCTBEHHBIH
00BEKT, pacnoioKeHHbIH BHe [amakTWKU - OONBIIYI0O TYMaHHOCTh B
AHnnpomene. D10 - Onmxkaiimiasi Ipyras rajlakThka, Jaxe OosbIiinas
Haieli. Ha roxHOM HeOe BHJIHA ellle JABE raJlakTHKH - boybliinoe u
Manoe MarauiaHoBsl oOnaka. VCronb3ys Teaeckor, MOKHO HaOio-
JaTh MHOTME MUJUTMOHBI TaJlaKTHK.

B Mueunom Ilytu cocpenoroueno 6onee 90 % 3me3n [Namakru-
ku, obmiee uucio koropbix cocrasisier or 200 no 400 musmapoB.
“Bnusaue” Miteunoro IlyTu mpociexuBaercs 3a ero mpeaenamu:
IUIOTHOCTh YHCIIA 3Be3] (TO €CTh YMCIa B pacyere Ha CIMHUILY YIJIo-
BOil Tutomaay HeOa) yObIBaeT MpH yBEIMYEHUHU YTIOBOTO PaccTos-
HUA OT Miueunoro Ilyru.

B camom Mieunom [lytn naske B camble OONbIIME TENECKONBI ya-
€rcsl yBUZIETh JAJIEKO HE BCE 3BE3/IbI MO JBYM MpuirHaM: 1 - cpenu 3BE3n
BCTPEYAIOTCS HACTOJBKO TYCKIIbIEe (TO €CTh MaJiof CBETHMMOCTH), YTO OHH
HE BUJIHBI JI)KE HAXOMSACh HA CPABHUTEIBHO HEOONBIINX PACCTOSHHSX;
2 - MeXy HaMH H JIOCTaTOYHA yJaJICHHBIMHU 3BE3/IaMH HaxOAsTCs 00-
naKa, coepxampe nputb. OHH OCHaONSIOT CBET 3BE3.

OOumii Bua ['aJakTHKU CXEMaTHYHO TPEICTABICH B JABYX pa-
kypcax Ha puc.37. Kak Buano, ['anakTuka uMmeeT 3KBATOPUATIBHYIO
TUIOCKOCTh CUMMETpHUH (OHA MEpreHIUKYIIIpHAa YepTeKY M MOKa3aHa
NPEPBIBUCTON JIMHUEH) U OCh BpalleHus (Mpsmas CIUIONIHAS JIMHHUS).
OO6nacTu, ONHM3KKE K YIIOMSHYTON IJIOCKOCTH, OCOOCHHO OOraThl 3BE3-
namu. M3 ConHIla, OTMEUEHHOrO KPY)KKOM C TOYKOW, 371eCh HaOJIro-
naercst Muteunsiil IIyTs.

[Momepeunuk [anaktuku npubmmusutensHo pasen 100000 ce-
ToBbIX JeT. Connue ynaneno ot neHTtpa Ha 30000 ceroBbix jer. Ile-
puon obpamenuss ConmHIIa BOKPYT IIEHTpa Ha3bIBaeTCs TaJlaKTHYec-
KuM rogioM u coctasiser okoiao 200 muH. ner. Crenyer 3HaTh, 4YTO BMe-
cre ¢ CoNHIIEM B 3TOM JIBUYKEHHH YYacTBYIOT U APyTHeE 3BE3bI, a TAKKe
ra3onbljieBbie 00Jlaka B MEXK3BE3JHOM MPOCTPAHCTBE.

B cocras T'anaktuku Bxomat: 1 - 3Be3/ibl (OAMHOYHBIC, KPAaTHBIE,
B LIAPOBBIX M PACCESHHBIX CKOIUICHHSX), 2 - MEK3BE3/IHbIN ra3 (ato-
MapHbIil, MOJICKYJSIPHBIA BOZOPOJ, APYTHE Ta3bl U B YKCIE UX CIIOK-
HbIC XUMUYECKHE COCIUHEHHMSI, BKIIOYash OpraHUYecKue), 3 - MbUIb
(pasmepsr meimrHOK 10° - 104 cM), cobpanHas BMecTe ¢ ra3oM B 00-
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Puc. 37.

naka, 4 - TOTOKM KOCMHYECKHX Jy4eH, yrpaBisieMble U yIep:KUBaeMbIe
MarHUTHBIM ToJieM ["anakTuky U 5 - IaHeTsl ¢ X CIyTHUKAMH, METE0-
poubl 1 KoMeThl (10 KpaiiHel Mepe, BCE 3TO MMEETCS B OKPECTHOCTH
Cosnrra).

B T'ayakTrike MPOUCXOIAT CIOXKHBIE IPOLIECCHI IBOMIOLUH €€ CO-
craBisitomux. [Ipomoikaercs oOpa3oBaHHe BCE HOBBIX 3Be3[ U3 00-
JIAKOB MEX3BE3HOU cpenbl. JIoOCTATOYHO MAacCUBHBIE 3BE3/IbI BpEMs
OT BPEMEHH B3pBIBAIOTCS, oboramasi MeX3BE3HYIO CpEAy XHUMHYeC-
KAMH 3JIEMEHTAMH, CHHTE3UPOBAHHBIMH B MX HEIpax MpHU SACPHBIX
peaknusx. IloaTomy XxuMMHYECKH cOCTaB ['alaKTMKKM IIOCTENEHHO W3-
MEHSETCS.

B TNanakTuke BBIACISIOT ABE MOACHCTEMBI. Juck U 2ano. K ramo
OTHOCSIT IIapOBBIE CKOIUICHMS, 3BE3/Ibl - CYOKapJMKH, BBIACISIONINC-
cst OOJIBLIMMH CKOPOCTSMH M HU3KUM (II0 CPABHEHHUIO C JPYTUMH 3BE3-
JlaMH) COZIep)KaHUEM 3JIEMEHTOB TsDKENIee TelHs, a TaKKe HEKOTOpBIS
Ipyrue oObEeKThl U, B TOM YHCIIe, 0COObIC THUIBI MEPEMEHHBIX 3BE3.
Cuuraercs, 4To B TaJi0 BXOJAT HamboJiee crtapeie oOpa3oBaHus [ a-
JIAKTUKH; MX BO3pacT 00bi4HO He MeHblne 10 mipn. sier. K mucky ot-
HOCAT OCTajJbHBIC 3BE3[Ibl, a TAKKE pACCESHHBbIC CKOIUICHHUS U MEX-
3BE3/[HBIC Ta30MbLICBBIC O0JIaka. JTa rpybas KapTuHa Oblia CO Bpe-
MEHEeM YTOYHEHa: AMCK W Tajio ObIM pa3OMTHI Ha MPOMEXYTOUHBIE,
Oosiee MoJtozibie M Oosiee crapbie cocrapiisiroinue. CoHIle TPUHAIC-
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JKHUT K CTAPON COCTABIIAIONICH JMCKA.

CnupanbHyio cTpykTypy (cM. puc.37,0) 0Opas3yoT cambie MO-
nojble 00BEKTHl AMCKa. XOTs NPH HAONIOACHUHM IPYTUX TalaKTHK
CIIUPAJH BBIIEISFOTCS JIOBOJIBHO KOHTPACTHO (OCOOCHHO MPH HCIOJIb-
30BaHUHU TONIYOOro CBETOMHIBTPA), Macca ciupaieil He3HAYUTENb-
Ha B CPaBHEHHMM C MAaccoWl Bcell rajiakTuku. B nuHamuke ["anakTuku
3TH 00pa3oBaHUs HE UTPAIOT 3aMETHOH POIIH.

88. MerarajakTuka

Tak Ha3bIBalOT BeChb 00O3pUMBIH MHUD, U3y4aeMbIi KaK €IUHOE
nenoe. Jlo 1924 rona cyiiecTBoBaHue APYTUX TaJlaAKTHK HE OWIIO J0-
Ka3aHo, ero Jullb npeanoiaraiu. [locae Toro, kak JaBuH Xabom
MpH TIOMOIIXA CaMOro OOJNIBIIOTO B TO BPEMsI TEJIECKOIa C JTHAMETPOM
3epkana 2,5 M obnapyxua B ramaktuke M31 (Tak 0003Ha4aOT Ty-
MaHHOCTh AHJIpoMessl) pruc.378 (HOTOBKIAIKH, MEPEMEHHBIC 3BE3/IbI
- nedenpl, COMHEHHs B 3Be3[JHOM mpupozae oobekta M31 ormanmu. K
HAaCTOAIIEMY BPEMEHHU YCTaHOBJIEHO, YTO YHCIO JOCTYMHBIX HaOJIro-
JICHUIO TallaKTHK, BO BCAKOM cllydae, He MeHblle mMuiumuapaa. Cambie
JAJICKHE M3 HUX HAXOJMTCS Ha PACCTOSHMSIX OKOJIO 12 mipa. cBeTo-
BBIX Jer. Vx HaOmogaeMblil Tenepb CBET ObLI MCIYIICH 3aJI0JIT0 JI0
TOSIBJICHUST 3E€MJIH.

B coctap MeraramakTukyd BXOJST TaJaKTHKH M KBa3aphl, 00-
pasyrolue rpymnnsl U ckoruieHus. Bcé npoctpancTBo MeraranakTu-
k1 (J4acTo Ha3bpiBaeMOW BcelleHHOM) MPOHU3aHO H3IyYCHHSIMH. JTO,
BO-TIEPBBIX, HH(]paKpacHOe, BUIUMOE, YIbTPapHOIETOBOE U pEHTTe-
HOBCKOE M3JIy4YeHHE TaJlaKTUK M KBa3apoB, a TaKKe MOTOKH HEHTpH-
HO, U, BO-BTOPHIX, PEIUKTOBOE MHUKPOBOJIHOBOE U HEUTPUHHOE W3-
Jy4eHHs, BOSHUKHOBEHHE KOTOPBIX CBSI3BIBAIOT C BOIBIIMM B3pHIBOM, T10-
JIOKMBIIMM Ha4ajio MeTarajiakTHKH.

OnHO BpeMs monarajd, YTO MPOCTPAaHCTBEHHOE pacipereicHne
raJlakKTUK MMeeT S4YeucThidi BUA (IepBOHAYAIBHO CTYIICHHS Tajak-
THK B CTEHKaX “sdyeek” Ha3BIBaIM CBEpPXCKOIUTeHWsMH). OaHaKO, CKO-
pee Bcero, KJIOYKOBaTas CTPYKTypa Habodaemor MeraranakTUKH -
pe3ylnbTaT COBMECTHOT'O JAeHCTBHS OBYX (akTopoB: 1 - ciiydaifHBIX
¢buykryanuit (konebaHuil) B pacnpeielieHUy YHCeNl TPYNI U CKOIUIe-
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HUI ralakTHK B paBHBIX 00bEMaxX POCTPaHCTBA U 2 - KIIOUKOBATOW CTPYK-
Typbl MEXK3BE3IHOIO MOIVIOIIAOUIEr0 BellecTBa Hamed ['anmaktuku. B
OTJINYHE OT 3Be3[], H300pakeHHs raJIaKTUK Ha (DOTOIMIaCTUHKAX UMEIOT
HU3KYIO n08epXHOCMHYIO ApKOCTh. [10aTOMY 1ake HE3HAYUTEIbHOE MEXK-
3B&3/1HOE OociiabiieHne cBera (B Ta30MblIeBBIX 00IaKax) IPUBOAUT K CY-
HIECTBEHHOMY MCKa)XEHWIO KapTUHBI BUIMMOTO paclpeeNieHus Tajlak-
THK Jaxe Baanu ot Mireunoro Ilytu.

Ecnu B MeraranakTuke BBIJCNATh paBHbIE KyOuueckne o0bE-
MBI C JJIMHOH pedpa KyOa mopsiaka 300 MITH. CBETOBBIX JIET, TO YHCIIO
rajakTUK BHYTPU TakWX OOBEMOB OKa)eTcs OJUHAKOBHIM B Ipele-
JlaxX CIy4YyaWHbIX KojeOaHUi. DTO CBOMCTBO MerarajiakTUKH Ha3bl-
BaIOT €€ 0OHOPOOHOCHbIO, TIPEATIoNaras JIOMOJHUTENBHO, YTO BCE Xa-
PAKTEepUCTUKH BEIIECTBA M M3IYUYCHHS B STUX 00BEMax TOXE OAWHA-
KOBBl. B OCHOBE IOCTpOEHUsI TEOpPETUUECKUX Mojened Merara-
JAKTUKH JIEKUT KOCMOJOSUYECKUU NpUHYUn - TPEANOI0KEHNEe, YTO
Bcenennas omnopoaHa u uzotporHa. (M30TpOMHOCTh O3HAYAET OJIH-
HAKOBOCTb CBOICTB MaTEpUHU IO BCEM HAIPABIICHUSIM).

CBoiicTBa rajakTUK YaCTHYHO PacCMaTPUBAJIMChH BHIIIE HA NpPU-
Mmepe [anaktuku. Crnemyer 100aBUTh, YTO KpOME CIIUPAIBHBIX Tajak-
THK CYIIECTBYIOT €Ille JUIMITHYECKUE (Ha3BaHHbBIC TaK 1O MX BUY B
NPOSKIIMU Ha (POTOIUIACTHHKY), B KOTOPBIX HET CIUpajei H, KaK mpa-
BUJIO, OTCYTCTBYeT NblIb. HakoHell, cymecTByeT KilacC MHOTOYHCIIEH-
HBIX HEMpaBWJIBHBIX T'aJIaKTUK - OTHOCHUTEIHHO HEOOIBIINX pa3MepoB
U HenpaBWIbHOH (opmbl (mpumep - Manoe MaremianoBo O06iako).

KBazapsbl, ynoMsiHyTbI€ BBIIIE TPH MEPEUNCICHHH W3BECTHBIX BH-
0B 00bEeKTOB MeTaraiakTHK{, BEPOATHO SIBISIIOTCS SApaMH 3apOXK-
JaoUXcs TanakTuK. BypHbIe mpoleccsl B 3THX SApax COMPOBOXK-
JAIOTCSl M3IyYeHUEM 3JIGKTPOMArHUTHONW SHEPTUU B JIECSITKH U COT-
HU pa3 0oJiee MOIIHBIM, YeM OT CaMbIX OOJBINUX “3penbiX’ TaJIaKTHK.
[NepBoHauanbHO KBa3apsl ObLIM OOHAPYKEHBI KaK paJANOUCTOYHHKH HHY-
TO>KHO MaJbIX YIJIOBBIX pa3MepoB. B onTuueckoi 00acTu cekTpa KBa-
3ap BRIIISLAMT Oenol 3Be3104koi. Hu oinH KBa3ap Henb3s yBHIIETh HEBO-
OpYykE€HHBIM I1a30M. ENIE OHO CBOMCTBO KBa3apoB - BCE OHU YAAISIOT-
cst OT Hac (B KaKOM ObI HAaIIPaBJICHHH HE HAOIIOAINChH) CO CKOPOCTSAMH B
decssmxy W cCOMHYU THICSY KUJIOMETPOB B CEKYHY.

CKoryieHHs TaJlaKTHK COAEp)KaT COTHU YJICHOB, IPYIIIA - HECKOIBKO
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necstkoB. Harra TManakrrka BMecte ¢ ranaktukoid M31 (Ha paccTosHUN B
JIBa MUJUTHOHA CBETOBBIX JIET) BXOIUT B MECTHYO IpyIIITy rajakThK, BKIIO-
YAFOIIYIO €€ TPH JISCIATKA CPABHUTEILHO HEOONBIIHMX TaaKTHK.

B 1929 rony 6611 onyOnmkoBaH 3akoH Xa00:1a, CortacHO KOTOpOMY
BCE TaJaKTHKH (32 MCKIFOYEHHEM HECKOIbKHX CaMbIX OJM3KUX) yrmaus-
I0TCSL OT Hac!

V. =Hr.
3necy V. - myueBas ckopocth B kMm/c (cm. ['n.VII), r - paccrosiaue,
BBIpAXXEHHOE B Meramapcekax (meramapcek pased 3,1° 10'° km) u
H = 75 - HOCTOsSHHAs, Ha3bIBaeMas nocmosuuou Xabbna.

Ha puc.38 nokazano ceuenne MeTaranakTHKH IMJIOCKOCTBIO,
npoxozsmei yepe3 Habmogatens O. CKoIJIeHHs TalakTHK u300pa-
’KEHbI TOUKaMH, JUTHHBI CTPEJIOK MPOTIOPIIHOHATIBHBI CKOPOCTSIM CKOILIE-
Hul oTHOCKTENBHO Touky O (B Hell HaXOMUTCS HAOTIOAATEN b, U3MEPSIIO-
U CKOPOCTH).

DTOT PUCYHOK HE CJIEAyeT MOHUMATh TaK, YTO CKOIUICHUS, yJa-
asisick ot Touku O, yBEJIMYMBAIOT CBOU CKopocTu. [IpaBuibHee Oy-
JIeT CYMTaTh, 4TO B To4ke O MPOM3OIIET B3pPBIB U Te OOBEKTHI, KOTO-
pbIe TOJNy4YHJIH OONBIINE CKOPOCTH, YCHEIH YAAIUThCA OT TOYKH
B3pbIBa Ha Oosblire paccrosiHus. CKOPOCTH K€ MOYTH HE MEHSIOT-
cst. CrycTsi HEKOTOpOe BpeMsi T€ CKOIUICHHS, KOTOPOE HAaXOIATCS Ha
OKPY)KHOCTH 1, OKa)KyTcsi Ha OKPY)KHOCTH 2, TIPHHECS Ty/a CBOU CKO-




pocTH. 3a TO ke BpeMsl, CKOIUICHHsI, HaXOIUBIINECS Ha OKPYKHOCTH 2,
MOMAAYT Ha OKPY)KHOCTH 3, TaK YTO M TaM CKOPOCTH OKa)KyTCsl MEHBILIHU-
MH, YeM Ha puc.38.

Cynnba pacmimpeHusi MeraraJakTHK{H 3aBUCHT OT CpeIHEH
MJIOTHOCTH MaTepuH. Eclii oHa MeHbIEe HEKOTOPOr0 KPHTHYECKOTO
3HAaueHUs], TO TPAaBUTALIMOHHOE B3aMMOJIEWCTBHE MEXIY CKOILJICHHS-
MU TQJIAKTUK HE OCTAHOBUT PACHIMPEHUE M OHO HE CMEHUTCS CXKaTH-
eM. [Ipu nmoTHOCTH, OOJNbIIeH KPUTHUYECKOTO 3Ha4YeHHs, Merta-
raJlakTHKa TO C)KMMaeTcs, TO CHoBa pacmupsiercs. [lanHbsie HaOr0-
JIEHWH TIOKa HEe MO3BOJSIOT CIACNATh YBEPEHHBIH BBIOOP MEXAY ITH-
MU BapuaHTaMd. OIHAKO MPH UCCIEIOBAHUH CKOPOCTEH TalakTHK B
CKOIUIEHHUSIX BBISICHSIETCSI, YTO 3HAYEHUSI CKOPOCTEW MPEBOCXOAAT TOT
npezen, Ipyu KOTOPOM CKOIUICHHIO yXe Tpo3uT ObicTphiid pacnan. Cie-
JN0BaTEIbHO, MO0 CKOMJECHHS TajlaKTUK AEHCTBHTEIBHO pac-
najarTcs (HO TOrJa HEsICHO, OYeMYy OHHM He YCIEIH yXKe 3TO clie-
JaTh), MO0 TaM MPHUCYTCTBYIOT KaKHe-TO CKpBIThIe, HE HaOJtomae-
MbI€ B ONTHYECKOH 00JacTH CIeKTpa, Macchl. JlomycTHB Hamudue
TAKHX MacC, MOXKHO TONYyYHTh 3HaUeHUE CpenHell rioTHocTH Mera-
rajJakTHK{ MPUMEPHO paBHOE KpUTHUeckoMy. OIHAKO CyHIeCTBYeT
emé U TPEThsl BO3MOXKHOCTB. WIEHBI CKOIUICHUSI ¢ HAaUOOJIBIIUMH CKO-
pOCTSAMH OTHOCHTENBHO €ro IEeHTpa Ha CaMOM Jelie CKOIUJICHHIO He
NpUHAIJIeKAT U JINIIb CIydyaifHO MpoenupyloTcs Ha Hero. Mckiro-
YUTh TaKyl0 BO3MOXXHOCTH HEMPOCTO, TaK KaK PacCcTOSHUS JI0 Tajiak-
THUK OMPEAENSIOTCS ¢ OONBIIMMH OMINOKaMU.

CaMmble ajiekue CKOIUIEHUsS IBUXKYTCS CO CKOPOCTSIMH, OJHM3KU-
MU K ckopocTH cBetra. CiencrBuem storo (v addekra Jorepa) sB-
JIIeTCS HaOJI0IaeMOe YBEIIMUCHHE JUTMHBI BOJHBI u3nyueHus. Jlanékue
raJlakTHKHA KPAacHEIOT M TyCKHEIOT. boree Toro, ¢ TOYKH 3peHHs 3eMHOTO
HaOIrOAATENs 3aMEAJISIIOTCSL BCE MPOUCXOIINE TaM (U3NIECKUE MPo-
recchl. Ho TOYHO Tak jke BBIIVISIUT W Haina 3Bé3mHas cucrema ([Mamax-
THKA) C TOYKH 3PEHHUS KHUTENEH TeX TaJleKuX rainakTuk. Hakowerr, Ha ere
OOJIBIIIMX B3aUMHBIX PACCTOSIHUSX,, OTIPECIISIONIMX TaK HAa3bIBAEMBIH “ TO-
PHU30HT COOBITHI", 00BEKTHI OKa3bIBAIOTCS HEMOCTYITHBIMH JJISl UX B3a-
MMHBIX HaOJrO/IeHHI. BUHOIO TOMY SIBIISIETCSI CKOPOCTh B3aHMHOTO yiaJie-
HUs, OJTU3Kast K CKOPOCTH CBETa.

Bpewmsi Hayana pacmimpeHuss MOKHO Tpy0O OLIEHHTH, MCIOJb-

51



3ys 3akoH Xab6na. Kak BumHO 13 prc.39, mobas rajakTuka, yaaisona-

[CsA OT HAleH CO CKOPOCTBIO V., TIPEOJONIEET PACCTOSHHUE I 34 BpeEMs,
paBHOe r/V. .

3aMeHMB BENTMUUHY V, IPOM3BEAEHUEM Hr , [TOCIE COKpAIEHHsI Hal-

JIeM, 4TO MCKOMOE Bpems paBHO 1/H . BBumy toro, uto omeem we 3a-
BUCUT OM PACCMOAHUSL r , MOKHO CJIeNaTh BBIBOJ, YTO BEILECTBO, U3
KOTOPOTo C(hOPMHUPOBATUCH CKOIUICHUS TAJIAKTUK, ObLIO BHIOPOIICHO M3
OJIHOTO W TOTO € MECTa OJHOBPEMEHHO. DTO MPOU301UIo okoio 15-20
mipa. set Hasan (“Bospact Beenmennoii”).

HanpammuBaronuiicss BBIBOJ, 4TO Hama l'anmakTuka HaxXoguTCs
B IIeHTpe MerarajJakTHK, pa3 oT Hee pa30erarorcs BO BCE CTOPOHBI
CKOIUJICHHSI TaJlaKTHK, HeBepeH. MOXKHO JIoKa3aTh, 4TO 3aKOH Xao-
Osla crpaBeITUB I HAOJIOaTeNs, PacloI0KEHHOTO B JIIO0OW TOY-

1'\"'
r T
N /‘ Puc. 39.

Hawa Nanakmika Ipyras ranasTHy

ke MerarajnakThKH.

Heonpenenennocts “Bo3pacta BeeneHHON” oTYacTh CBs3aHa C
omuOKaMH B ONMpeAeleHUH 3HAYCHHS MOCTOsSsHHONM XaObma. Bonee
CEpPhE3HBIM MCTOYHHUKOM HEOIPEICIEHHOCTH SIBJISCTCS OTCYTCTBHE 3K-
CIIEpUMEHTAIBLHBIX JAHHBIX O MOBEJICHUU CBOOOJHOrO (poTOHA Ha
MPOTSKEHUH MHOTHX MHJUTMOHOB JieT (CTOJBKO BPEMEHH TpeOyercs
M3JYyYCHUIO, UCIYIICHHOMY JaJICKOM TajlaKTUKOUM, 4TOOBI JOCTHYh
3emHoro HaOmonarens). Eciu ¢oton 3a 310 Bpems Tepsier yacth CBOCH
sHepruu (HarpuMep, MPY B3aNMOICHCTBHIHN C OKPYKAFOIIMMHU (DU3HUECKH-
MU TIOJIIMH), TO " KpACHOE CMEIIIEHNE B CIIEKTPax TajdaKTHK, IO KpalHeH
Mepe, 0TYaCTH MMEET He JI0IUIepPOBCKyto npupoay. Torna “Bo3pact Bee-
JICHHOH” , IPUBEJICHHBIH BBIIIIE, OKAXKETCS 3aHMKEHHBIM. OH MOXET CO-
craButh ¥ 30, u 50 Mips. Jer.

SBnserca nu MerarajlakTuka €IMHCTBEHHOW B MUPO3JaHUMH,
WU K€ OHA - MPEACTABUTEIBHUIIA MHOTOYMCIIEHHOTO Kjacca OOBheK-
TOB, TIOKa HESICHO.

Jlo cux mop OCTarTCs HEM3BECTHBIMHU JIaXKe caMH pa3mepbl Me-
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TaranakTuku. [lepsas HecranroHapHas Mozenb MeraranakTUKU PUHAL-
JISKUT PYyCCKOMY (H3UKY U MaTeMaTuKy AJeKcaHApy AJleKCaHIpOBUYY
Opuamany.
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