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JlBa cToNeTHS OTAEASIOT HAC OT NEPBHIX NMOMBITOK OGBSCHUTH BO3-
HUKHOBeHMe coaHeunoH cucrembl. Cepemuna XVIII Beka Gwina
BA)XHOH 3NOXOH B PasSBUTHH €CTECTBO3HAHMS, KOIJA CTaphie B3IJSAL,
COIVIaCHO KOTOPHIM OKPYIKalOlllas Hac MPHPOAA CYHTANACh HEH3MEHHOMH
OT «COTBOPEHHS] MHPa», Hadyalu CMEHSTbCS HOBBLIMH, NPENNIONATABIIH-
MH HENpPEPHIBHYIO SBOJIOLHMIO, HenpephiBHOE DPa3BHTHE.

B npemuectBoBaBUIEM NepHOJe PAa3BHTHS €CTECTBO3HAHMS, KOTAa
IJlaBHasl 3ajaya 3aKJIi04ajnacb B TOM, YTOOKl pa306paTbCsi B OTPOMHOM
KOJINYECTBE MaTepuajla O PasHOOOpasHelUUX SBIEHUSAX HPUPOILI, Y
ecrecTBoucnbiTaTeNneil BelpaboTanoch cBoeoGpa3Hoe ofillee MHPOBO3-
SpeHHe,  &...UEHTPOM KOTOPOro  MBAseTCS  NpencTaBieHue o006
Aa6CONIOTHON HEUSMEHHOCTH NPHPOAH ..eCIM HE rO-
BODHTb O TOM, UTO H3MEHEHO WM TIepeMellleHo- PyKo#l yenoseka.. B
NpHPOZe OTPHLIANH BCSKOe M3MEHEHHe, BCAKOe pa3BHUTHES !,

OcyznuB 3TO B OCHOBe CBO€H DeaKIMOHHOE MHPOBO33PEHHME M TIPO-
THBOMOCTABHB €MY €NMHCTBEHHO TNpPOI'PECCHBHOE MHPOBO33peHHE
IHATIeKTHYECKOr0 MaTepHaluaMa, DHTeJlbC FOBOPUT O BEYHOM KpYTO-
BOPOTe, B KOTOPOM IBHMETCS MATEPHsl, KPYroBOpOTE, &...B KOTOPOM
Kamnas KOHeyHass (opMa CyLIECTBOBAHHS MaTepun — G6e3pasnnyHo,
COJIHILE WM TYMaHHOCTb, OTIEJbHOE JXWBOTHOE WM MKHUBOTHHI BHI,
XHMHYECKOe COENHHEHHE WIH Pa3J/ioXKeHHe — ONUHAKOBO MNPEXOASIIA
¥ B KOTOPOM HHYTO HE BEYHO, KPOME BEUHO W3MEHSIOECsl, BEUHO JBH-
KymeHhcss MaTepuu M 3aKOHOB €€ ABWKEHHMSA U WU3MEHEHus» 2,

ACTpPOHOMHS TIPHHALMENUT K YHCIY TEX OTPaciell eCTecTBO3HaHud,
KOTOpHIe MEPBHIE HAYalH JOMKY TOr0 OKaMEeHeJIOT0 MupPOBO33peHus,
NPOTHB KOTOPOTO BhICTymaer JHreabc. Mnest passutust Bomna B actpo-
Homuio B camoM KoHue XVIII Beka. Eo Mbt o6a3aHnt Jlannacy, KoTo-
phlii HapHcoBan KapTUHY o6pa3oBaHusi COJIHIIA W IVIAHET W3 OrPOMHOM
rasosoif TYMaHHOCTH.

B Ty smoxy acTpoHOMH MOriu HM3y4aTh NPEHMYILUECTBEHHO Tena,
BXOJSIIME B COCTAB conHeqHOH cuctemul. Ho B nmanbHeiimem, no mepe
HaKOM/eHus 3HaHUH 0 Gosee HanéKUX OT HAC Tenax — 3BE3aaX, 3B&31-
HLIX CHCTEMax W TYMaHHOCTSX, — NEpeX HayKoil BCTaBalH BOIPOCH H
06 uX MNPOUCXOXIAEHWH H pPa3BHTHH. Tak BO3HMKIZ KOCMOT O-
H M 1 — 4Ype3BblYaiiHO BAXHBLIA OTAEN AaCTPOHOMHH, SaHUMAIOUMiicH
¥3yUeHHEM NPOHCXOKIEHHST ¥ PA3BUTHS BCEBO3MOKHLIX HEGECHEIX Tem.
OnHako cpexd BCEX BONPOCOB KOCMOTOHMHM HauGonabiuee HCTOpHue-

1 ®. Dareanc. J[uanektdka npupoxh, cTp. 8, TocnoauTtusgar. 1948.
2 Tam ke, ctp. 20.
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CKOE€ H HAEOJOTHYEeCKOE 3HAYEHHE HMMEET BOMPOC O NPOHCXONKAEHHH
COJTHEYHOH CHCTEMbl — TOH CHCTEMBI, B COCTAB KOTOPOH B KauyecTBe
ONHOA M3 MIaHeT BXOAMT W Hawa 3emas. Mayuas npouncxoxneHue
COJTHEYHOH CHCTEeMbl, MBI TEM CAMbIM HM3y4aeM NPOMCXOMIEHHE Haliel
Semnn.

HMsyuenne cOBpeMEHHOI'0 CTPOEHHS] HeBGECHLIX Ted, MX XHMHYECKO-
ro cocTaBa, (PU3HYECKHX YCAOBUN HA HUX SABJISETCS OYeHb TPYAHOH 3a-
Jadei. DTN TeNa HAXOAATCH OT HAC HA PACCTOSIHUM MUJIMOHOB, MHJUIM-
apioB M Jaxe MWIIMADIOB MH/UIMADJAOB KHJIOMETDPOB, U IOTOMY eJHH-
CTBEHHBIM COCOGOM WX M3YUEHUS SIB/ISIeTCS TIIATENbHBI aHAMH3 BCEX
CBOMCTB Tex c/1abblXx CBETOBBIX JyueH, KOTOpble HOXOAAT A0 Hac OT
STHX Tel. ACTpOHOMBI paccMaTpuBaloT u ¢ororpacdupyioT HebecHble
TeJIa C NOMOLIbIO OTPOMHBIX TEIECKOMNOB, U3MEPAIOT KOJMYECTBO MpH-
XOASIIETO0 OT HMX CBeTa, MOABEPraloT STOT CBET TOHYAMIIEMy CHeKT-
panbHoMy aHamusy. IIpu MCTO/IKOBAaHWM JAHHBIX, MOJYYEHHBIX MNYTEM
HaOmoJAeHHH, AacTPOHOMBI ONMHMPAIOTC Ha (PU3HUECKHE 3AKOHLI —
3aKOHBI, OMUCHLIBAIOLIYE PAa3/MyHble B3aHMOAEHCTBHS H INpEBpaIllEHHUS]
MATEepPHU H SHEDrHUHu.

OnHako /MUIB B PEIKHX CAy4asx yAadTcs cpasy ke HaléxHO ycTa-
HOBHUTb CTPOEHHE H3y4aeMOro HeGecHOro Teja WId NMPABUIbHO OMHCATh
CYLHOCTb TOIO WM HHOTO HeGEeCHOTo sIB/EHHs, T. €. NOCTPOHTL Hayuy-
Hyl0 Teopuio. OObIYHO yHA&TCsl CleNaTh JIWLIL HEKOTOpPOE TNPENNo/Io-
JEeHHe, TUMOTe3y O CTPOEHMH M3yuaeMoro oGbekra. DeiBaeT u Tak, 4TO
pasHbie aCTPOHOMBI OJHOBPEMEHHO BBICKA3bIBAIOT Pa3J/IM4HblE THIIOTE3bl
M TOJIbKO M0 Mepe HaKOoIUIeHHsl JajlbHeilInX 3HaHUH OKa3biBaeTcs BO3-
MOXHBIM CHeJaTh BLIGOD MeMIy HUMH.

BaxHas poJsb runoTes B pa3suTuy Hayku Gbl1a MpeKkpacHo o6pHco-
BaHa ®. DHrenbcoMm. DHrenbc nucan: «PopMoi Pa3BUTHSI €CTECTBO3HA-
HUsl, MOCKOJIBKY OHO MBLICIHT, siBAsieTcss runoTe3a. Habmonenue
OTKPbIBaeT KaKoH-HMOynb HOBHIH ¢hakT, Hemaiomuiit HEBO3MOMKHBIM
NpexHui crnocob oObscHenus (HaxkToOB, OTHOCAIIMXCA K TOH Ke camoi
rpymnne. C 3Toro MoMeHTa BO3HHMKaeT MOTPeGHOCTb B HOBBIX CHOCO6ax
OOGBSICHEHHNS], OMMPAIOLIErOCsl CePBa TOJLKO HA OTPaHHYEHHOE KOJMH-
yecTBo (akTOB M HabmoxeHui. [lanbHeHuni onbITHBIL MaTepualx npH-
BOJHT K OYHILIEHHIO 3TUX DUIOTE3, YCTPAHseT ONHH M3 HUX, UCApaBJIseT
Jpyrue, MOKa, HakoHell, He OyIeT yCTaHOBJEH B YHCTOM BUIe 3aKOH.
Ecar 6 Mbl 3axoTenu KaaTh, NOKAa MaTepuan OyIeT TOTOB B
YHCTOM BHJIeE, Jsg 3aKOHA, TO 3TO 3Hauun0 OB MPHOCTAHOBHTH IO
TeX NOp MBICHsILEe HCCIEIOBAHUE, U YKE 10 OJHOMY 3TOMY MBI HUKO-
raa He momyyuwnu Gbl 3akoHa» i,

VayueHne NpOMCXOXIEHHS M PasBUTUS HEGECHBIX Tea sIBAseTcs
3ajaueil ewd Gonee TpyNHOH, ueM H3ydyeHHe uX cTpoeHus. Omupasce
HA JaJeKO He MOJIHbie NAHHble O COBPEMEHHOM CTPOEHHHU TeJ, HCclelo-
BaTe/b CTPEMUTCA BOCCTAHOBHTh WX NPOUUIYIO HCTOPHIO, BOCCTAHOBHTD
COGLITHSI, KOTOPbIE MPOTEKANN MUUIMAPAB M NECATKM MUJIHADIOB JeT
Hasaj. [TosToMy ecTecTBeHHO, YTO B KOCMOTOHHY TMIOTE3Hl BCTPEYAIOT-

1 Q. dureanc Hduaroktdka npapoasl, ctp. 193.



<l yaule, YeM B IPYTUX 06/JACTSX aCTPOHOMHM, a XOpOlIO paspaboTaH-
Hble TEOPHM NMOYTU NOJHOCTHIO OTCYTCTBYIOT.

3a nBa BeKa CyLIECTBOBAHMsI KOCMOTOHUHM CONHEYHON CHCTeMBI pa3-
JIMYHBIMH aBTOPaMHi GblI0 BHICKA3aHO MHOXECTBO Pa3HOOGpasHeHunx
runores. BOMBIIMHCTBO M3 HUX He OCTABWIO HHKAKOrO <jeia B pasBH-
THU Haykd. HekoTopble npuoGpend H3BeCTHOCTb M IOABEPIVIUCH 00-
CYXKIEHHWIO, MOoC/e KOTOpOro OblIM OTBEPrHYTH  KaK HeCcrnoCoOHble
OOBACHUTL Kakue-Tn6o BaxiHble (AaKThl MM KaK OCHOBLIBAIOLIMECS HA
HEBEPHBIX MPEANOCHIIKAX.

Pue. 1. Opburet 6auscaiwux & Coanyy naarer — Meprypus,
Benepot, Semau u Mapca. .

Cpenn Bcex HbIHE OTBEPrHYTBLIX THIIOTE3 HEOGXOAUMO OTMETHTh JBE,
MONYYHBILNE WIXMPOYAHIIYI0 M3BECTHOCTb M OKa3aBuive HauboJjbluee
BIMsIHME Ha Pa3BUTHE KOCMOTOHMH COJIHEYHOI cucTeMbl, DTO yxKe ymo-
MsIHyTasl Bhblille rumnortesa Jlammaca u runotesa JlauHca,

[Ipexxne uyeM OCTAaHOBUTbCS HA 3THX THUNOTE3aX, CAEAYeT HAMOM-
HUTb T€ OCHOBHbIE 4epThl CTPOEHUS COJHEYHOH CHCTEMBbI, KOTOpHIE B
MEPBYI0 OYepeib AOKHBI ObITh OGDLSICHEHB! JI060H KOCMOTOHMYECKOH
runoresoii. Heo6xoaumMo noauepKHyTh, YTO PeYb AO/KHA MATH UMEHHO
00 OCHOBHBLIX, XapakTepHeHlUUX 4YepTax, NMOTOMY 4TO, HECMOTps Ha
HEMOJHOTY HAalIMX 3HAaHWi, HAM TeM He MEHee M3BECTHO MHOXECTBO
MEJKUX (PAKTOB, KOTODLIE, BEPOSITHO, OOBSCHSIIOTCSI BTOPOCTENEHHBIME
WM JaX€ CAYyYaWHbLIMM NpUYMHAMM, a HE [VIABHBIMH 3aKOHOMEDHO-

«IIDOHCXOXK/CHA? 8EMIR H OJAHET, b



cTaMu 06pa30BaHUsI COMHEYHOH cucTeMbl, BhiIo GBI HepasyMHBIM Tpe-
60BaTb OT KOCMOTOHHUUYECKHX THINOTe3 OOBSICHEHHS BTOPOCTENEHHBIX

(hakTOB, B TO BpeMs KaK ell§ He OOBACHEHH OCHOBHblE 3aKOHOMEp-
HOCTH,

Opbutma karrems: nxe

Pue, 2. [Tran coaneunoii cucrenol. Kpome opbur naaser
noxasanol Takice opburet xomeror [arsea u Komeroi
Inke.

ConHeuHast cHCTEMa COCTOUT M3 LEHTPAJIbHOro Tena — Comnnua, —
BOKPYT KOTODOrO, NMOAYHHASCH, T/IABHLIM 06pPA30M, €ro MPHTIKEHHIO,
ofpaulaeTcst MHOXECTBO MEJIKHX CcnyTHuKoB. HauGosbwiumu u3s
cnyTHukos ConHUa SBASIOTCS IVIAHETH, K YHCAY KOTOPHIX OTHOCHUTCH
1 Hama 3emiist. Eciu nocMOTpeTh Ha IJIAH COMHEYHOH CUCTEMBI, TO MBI
yBuauM, uto nyTH maaeT Boxpyr Cosanua (opGuThl nMiaHeT) OYeHL
6au3kn K kpyroBeiM. Ha dwur. 1 uso6paxensl op6uThl Gamkafitinx
Connuy ruianer — Mepkypusi, Benepsy, 3emmu u Mapca, a Ha dur, 2
MOKa3aHbl ¥ OPGUTLI OCTaNbHbLIX, Gonee nanékux ot CosHUA MIaHeT —
IOnutepa, CarypHa, Ypana, Henryna wu [lnyrona. U3 mexaHuku ua-
BECTHO, €CJM ONHO TeN0 KDPYXKHMTCA BOKPYr APYroro Teja, HPHTSITH-
BasiCh K HEMY IO 3aKOHy BceMupHoro tsiroteHust HeloToHa, T0 opbuta
6



3TOro Tena MoxeT ObITb KaK YTOAHO BHITIHYTA: MOXeT 06.1a1aTh
KaKMM YTOJHO 3KCLEHTPUCHTETOM. W MeficTBUTENBHO, B ABMKEHMH He-
GecHbIX Tenm, gaxce B OBHXKEHHH TeJl COJHEYHOH CHCTEMBI, MLl BCTpe-
daeMcst ¢ op6uTamMH, 06/1aNalOUIEME CAMBIMH Pa3HOOGPA3HLIMH SKCHEH-
Tpucuretamu. Ha ¢ur. 2 n3obpaxceHbl Takxe OpGUTH KoMeThl JHKe H
komeTsl [anmest. O6Ge 3TH OPOUTHI BLITSIHYTBI; NMOZOGHYIO e BHITSIHY-
TY10 GOpMy HMEIOT OPOUTHL U APYyrux KoMeT. OpOUTH XKe IIaHeT 6aus-
KM K KPYTOBBIM, HX 2KCHEHTPHCHUTET GJIH30K K HY/MIO, H 3TO SABASETCH
XapaKTepHOH 4epToH ABMMEHHS MJIAHET.

Hpyroit xapaxkTepHofi uepTOif ABMMEHMS IUIAHET SBASETCH OG-
HOCTb HANPABJIEHUSI WX ABHXKEHUS — Bce 0e3 MCKIIOYEHHsT IUIaHeTu
AsxyTest Bokpyr ConHLA NMPOTHB 4acoBOH crpenku (ecau cMoTpers
Ha COJIHEYHYIO CHCTEMY, NMOJHABLUMCH BHICOKO Hajy CeBepHBIM MOJIOCOM
3emau). Bosblue TOro, B TOM )K€ HanpaBleHWd — MPOTHB 4aCOBOH
CTPE/NKH — MPOUCXOAUT BpalleHHe BOKPYI COGCTBEHHOH OCH CanHx
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PDue. 3. Haxaonot naanernoix op6uUT K NAOCKOCTU 3CMHOL OpOUTOL,

miaHer, a Taxkxe M CoJHUA; CIOYTHHKH BpAILAIOTCS BOKPYT I[LIAlET
TaK e NMPOTHB 4acoBo# crpenxy. Bianmkaiuive x CosHUy naaHeTl —
Mepkypuii 1 BeHepa — He UMEIOT CNYTHUKOB. 3eM/sl UMEET OLHOro
cnytauka — JIyny, Mapc — aeyx, a lOnurep — oauHHAZUATb CHYTHU-
KoB. Y Gonee nanéxux ot Comxua mnaHer (MCK/IIOUEHHE COCTABASET
muwb [TnyTon) Ttakike oGHapy:eHsl cnyTHuKU. [lopaBnsioluee 6osib-
wHHCTBO WX (22 M3 27) o6palwaercss BOKPYr CBOMX INIAHET B TOM
Xe HanpaB/jeHKM, KaKk M CaMH TuUIaHeThl BOKPYT CBOMX oceH. Mexay
op6utaMu Mapca u lOnutepa nsmxyrtcest Bokpyr ConHUA ThICSYM Ma-
Apix mraHeT (acTeponaoB), 06/7a4aiOlMX KPOXGTHBHIMH pasMepaMu;
BCE OHM ABHXKYTCSI B TOM € HANpaBJEHYH, YTO U GOJbLINE IIIAHETH.

TpeTnefi xapaxTepHodl uepToi ABMMEHUS ILIAHET SIBJAAETCS TO, YTO
op6uUTHl BCEX IUTAHET PACIOJNIOMENLl MOYTH B OAHOH MIocKoctH. Ecau
u306pa3uTh YIibl HAKJIOHA MJIAHETHHIX OPOUT K INIOCKOCTH 3€MHOM Op-
6urnl (IUIOCKOCTb SKIUNTHKM), TO IOJYYHTCS CIeAYIOLIast KapTHHa
(ur. 3). Ons GonbUIMHCTBA MIAHET YT/Ibl HAKJIOHA COCTABJASIOT BCEro
HECKOJLKO IpalycoB, W TOJAbKO A1 IlnyroHa — camoil mandkoit ot
Conxua nnameTst — 3TOT yros jgocturaer 17°, ITnaHerHas cuctema
SIBJIAETCS] OYeHb IIOCKUM O6DA30BAHUEM.

B to e BpeMst KOMETH B OT/HYME OT MIaHeT 06/1ajgalnT opéuTa-
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MU He TO/NBKO BBITSIHYTBHIMH, HO BA06AaBOK M KaK YTOJAHO PacloJiOXeH-
HBIMH IO OTHOUIEHHIO K IIOCKOCTH 3IKIMNTHKH. B pesyabrate Heko-
Topble  KoMeThl  jgBIkyTca  Bokpyr CoJaHUa B Hanpas/eHHY,
NMPOTUBOIMOJNIOXKHOM HANpAaBJIEHHIO ABHXKEHHUs IIAHET.

XoTst Gonbliye IVIAHETH! SIBJSAIOTCS CaMbIMM KPYMHLIMM U3 CIYTHH-
koB CouHila, 1o cpaBHenuo ¢ camuM ColHLieM OHU oyeHb Majibl. ConHie
B 109 pa3 OGosbuwie 3eMaId N0 IONEPEYHUKY H, CIAEAOBATENbHO, B
1300 000 pa3s Goabute 3emau no o6bémy. Cpexu mianeT HauGoJsbluei
assiercst miaHera lOnutep — eé nomepeynuk B 11 pa3 Goablle 3eM-
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Duz, 4. Cpasnureavnoie maccot Coanya u naaner. Coanye u
naaneTol u3odpaxcenvt 8 6ude wWapuxKo8 oO0UHAKOSOU NAOTHOCTU.

Horo monepeudnxa, Ilonepeunnk Mapca B 2 pasa MmeHblue 3emHoOro, a
nonepeynuk Mepkypusa B 214 pa3sa meHblue,

O6nanast mansivu pasmepamu (no cpasHenuto ¢ CosHueM), miaHe-
THI, €CTECTBEHHO, 06/1aJaI0T OUeHb ManbiMu Maccamu. Ha ¢wur. 4 npuse-
JdeHbl cpaBHuTenbHele Maccel CosHua u miaHer. Macca  camolit
6oubioft mnanerel — lOmTepa — B 1000 pa3 menbiue mMaccw ConHua,
3emmn — 8 300 000 pas, a Mepxypust — 8 3 000 000 pas. Ilostomy
Macca BCEX IUIAHET, BMECTE B3STHIX, COCTABJASIET BCEro /., Macchl
Connna. B Connue cocpenortoyero 99,87%p Macchl BCEro BeliecTsa
COJHEYHON CHCTEMBL.
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Ho maa CyieHusi 0 NPOUCXOXIEHUM COJHEYHOH CHUCTEMBl BAXKHO
HE TOJILKO pacnpeleieHue MacChl, HO M pacrnpele/ieHHe TaK HasbBae-
MOTO MOMEHTA KOJIMuecTBa ABMKeHus. KonuuecTBOM ABHKEHHS B MeXxa-
HHK€e HAa3bLIBAIOT IIPpOU3BEAEHHE MacChl JABHXYUWIErocsi Teéna —m Ha
€ro CKOpOoCTh V.

B cnyuae BpamatensHOro ABMMEHHS HHTEPEC MPEACTABJSET MOMEHT
KOJIMYeCTBA ABMKEHMS, T. €. MPOH3BEeJeHHe MACCHl Tela Ha ero CKo-
POCTb ¥ Ha 0 PacCcTOsSTHHE OT OCH BPAlUEHHs] MVT.

Korpa peun umér o Tene, BpallaloleMcst BOKPYT CBOed OcCH, st
PA3HBIX €ro TOYeK CKOPOCTH M PACCTOSHMSI OT OCH pa3iuyHbL. B sToM
¢lydyae CjelyeT MbICAEHHO Pa3buTb TeJO Ha Majable 3JMeMEHTH, AJIs
KaXKAOTO0 M3 HUX MOACYUTATH MOMEHT KOJHYECTBA ABHIKEHHUS U 3aTeM
TIPOCYMMUPOBAThL Pe3yJ/bTaThl,

IMoxcuér MomeHTOB KosstuectBa aBuieHHss CoNHIA M IUIaHET NpH-
BE K YAMBUTEJILHOMY 3aK/IIOYEHHIO: oOkasamock, yTo CosHile, o6Gaa-
Jnaiollee <«IbBUHOM noneil» oO6lueil Maccol, Hec8T Ha ce6e BCEro JMlilh
2%/¢ 0611ero MOMeHTa KOMHUECTBA JBUKEHHUS BCel COMHEYHOM CHCTEMHI,
a ocranbible 987% cocpedoTOuYeHsl B OpPOMTANBHOM  JBHIKEHHU
mIaHeT. DTO CBA3aHO C TeM, 4TO XOTS MACChi ILUIAHET Majbl, HO WX
paccrostHust ot Conuua (T. €. OT OCM BpALUEHUsI) OUEHb BEJIHKH.

Cnepyer oTMETHTb, YTO UeM nanblie miaHera oT CoJsHua, TeM Mel-
JIEHHEe ABMMETCS OHA 1o cBoeil opOure. OgHAKO yMeHbleHHE V HpO-
HCXOAUT MeJJIeHHee, YeM BO3pacTaHHe r, M ITocjelHee IepeCHIUBaeT.
B pesynbrate ymenbHBIi MOMEHT KOJMYECTBA IBHXKeHHs (MOMEHT Ha
€IMHUILY MacChl) BO3PACTAeT NPONOPIMOHAILHO KOPHIO KBaXpaTHOMY
u3 pamuyca op6uts (\/®). Crenosatensno, Connie mormo Gel 06m1a-
Jatb Gosblueil JoJjeit oblero MOMEHTA KOJUYECTBA IBUXKEHUS WIH B
TOM Ciyuae, ecsii OB OHO OLICTpee BpAlalOCh BOKPYT CBOEH OCH, HIH
B TOM Cilydae, eci Obl ODOMTH INaHeT GbUIM 3HAUMTENBHO MEHBLIUMH,
YeM OHU €CTh B JAEHCTBUTEJBHOCTH.

Hrak, Mbl BblAENMIN UYETHIPE XAapaKTepHBIE UEPTHl COJHEUHOH CH-
CTeMBI, OTHOCSILIMECST K JABMKEHHIO IUIAHET, KOTOPHE MOI/MEXAT 00b-
ACHEHHIO B nepByio odepeas. ChopmynnpyeMm HX B BHIe HeTHIPEX BO-
TIPOCOB:

1) TMouemy ¢opma miaHeTHBIX OPOMUT GIM3Ka K KPyroBoii?

2) Touemy Bce muaHeTsl v6pawanTcss BOoKpyr CosHUA B OJHOM
HANpaBJICHUHU P

3) Tlouemy ABMXKEHUSI TLUIAHET MPOMCXOMSIT MOYTH B OAHOH M Toi
Je TIOCKOCTU D

4) Tloyemy muIaHeTBI, Macca KOTOPBIX HMYTOXHO MaNa, HeCyT Ha
cefe 989/¢ 061IEr0 MOMEHTAa KOJMMYECTBA JBIKEHHUS P

OTBeTH Ha 3TH YeThpe BONPOCA AO/KHBI GBITH TaHHl OJHOBPEMEH-
HO C OTBETOM Ha BOMPOC: OTKyJa B3SUIMCh CaMM IuiaHeTh? Kak owu
06pa3oeanuch?

B 1796 roxy 3HaMeHuTHIi (paHuy3CKuii actporom Jlamiac B npu-
MeuaHuM K CBoefi momyasipHoii Kuure «MamoxeHue cucremMbl Mupas
cOpMyNUPOBAT DUTIOTE3Y O INPOHCXOKAEHHH COJHEYHOH CHCTEMB,
KOTOpOii CyxaeHo GObljio MOJMb30BATLCA LUMPOYAKIEH H3BECTHOCTHIO
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B NPOAOKEHHE IIOJAyTOpa CTOJNe-
THH. DTO OGBSICHsETCS TEM, 4TO
runoTtesa Jlammaca mpocro u Ha-
TAAAHO JaéT OTBeT Ha mepBble TPH
Bonpoca, npuseiéHubie Bbme. Co-
raacio Jlammacy, cosHeyHast cH-
cteMa o6pasoBajach M3 OrpOMHOMU
Bpalaiomeicss rasosoil TyMaHHO-
CTH, NepBOHaYyajbHEle pa3Mepnl Ko-
TOpOii NMPEBOCXOAMIH MNOMEPSUHUK
COIHEYHOH CHCTEMBI. ITa TyMaH-
HOCTb Gbla ropsiyeil ¥ mocTeneH-
HO ocThiBasa W cxuManace. Cren-
CTBMEM 3TOIQ0 CXaTHi SBHJIOCH
yckopenue eé Bpaiuenust. B Teope-
THYECKOH MeXaHHUKe JAOKasbBaeTcH,
4TO ¥y CHCTeMbl, HaxoAsleHcs Mox

@uz, 5. Cxemu obpasosanus naaner ~ACUCTBHEM  TOJbKO  BHYTPEHHMX

no eunorese Jlanaaca. cui, o0OuiMii MOMEHT KOJHYECTBAa
IBIKEHHS OCTa8TCs HEeU3MEeHHBIM.

CwarHe TYMaHHOCTHM O3HayaeT yMeHbIUEHHE PACCTOSHHS YacTHLL OT

ocH BpameHust (yMeHblIeHHe r), a NOTOMY CKOPOCTb MX IBHXe-

Hua (V) MOMKHA BO3pacTatb, T. €. BpAauleHHe IOMKHO YCKOPSIThCS.

CxuMasicb ¥ BMECTe C TeM YCKOpsis CBO& BpallleHHe, TYMaHHOCTb

npuoGperana Bcé Gomee u Gosnee crumocHytyio dopmy (¢ur. 5). B

KOHIle KOHLIOB Ha 3KBaTope LEHTPOOEkHAas CWia YPABHOBECHJIA CHIY

NMPUTSDKEHUsl, W TYMaHHOCTb NPHHsIA YeyeBMUeo6GpasHyio ¢opmy ¢

ocTpuiM peGpoM mo skBaropy. Ilpu ZanpHeiiilem cxaT¥¥ W yCKOPEHUH

BpallEHHsE OT TYMAaHHOCTH CTa/lH OTAEJATHCS KOJIbLA Fa30BOM MaTepHH.

IMocTenerHo 3TH Ko/blla Pa30pBaNiCh, U COCTABIAIOLIAS MX MaTepHs

o6pa3oBaja NJIaHETHl, a LEHTPAMbHBIA CryCTOK TYMaHHOCTH IIpeBpa-

tiicst B ConHue.

O6paszoBasiiiecss TakuM 06Pa3oM NIaHETHl AO/DKHBI ObLTH Gbl EBU-
raThCs Mo KPyroBuiM opOuTan BCE B ©JHOM HanpasjeHWH — B Hampas-
JIeHUH BpAlleHHs NMEePBUYHON TYMaHHOCTH, — H BCe OPOMTHI JOJKHBI
6niiy 6Bl JiexaTh B ONHOM INIOCKOCTH — IJIOCKOCTH 3KBATOpa MeEpPBHY-
HOH TYMaHHOCTH.

UckimoyuteabHast HarnsiiHOCTh KapTHHEL, HAapucoBaHHOH Jlamiacom,
npocrora 0GbSICHEHUST OCHOBHBIX BHELIHHX YepPT COJNHEYHOH CHCTEMBbI
npuBeau K Tomy, uro paxe 10—20 jeT Hasaj NOABAAIUCHL €LIE KHUIH,
B KOTOpPBIX TOBOPHNIOCH, uTO Jlarmlac 06 b s CHUJ IPOHCXOXAEHHE
3eman u nnaner. OHaKO HA caMOM Jejle 3TO He TaK, M THOOTE3a
Jlaniaca napHo MpHU3HaHa HeBepHOM.

Xotss GOABLIMHCTBO APYrMX HcciaegoBauuit  Jlammaca wumeer
cyry6o MaTreMaTHYeCKHH XapaKTep, €BOIO KOCMOTOHHUYECKYIO THUIOTE3Y
OH BHICKA3aJ] B YHCTO KayecTBeHHON onmcaTenbHoit ¢opme. On omu-
pajcst mpuW 3TOM Ha repiueneBckue HaG/IIONEHAS TyMaHHOCTeH, 06-
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JNaaloWUX  Pas3IHYHLI-
MM CTENEHSIMH CIKATHS.

Ounaxo Tenepb X0poIuo

H3BECTHO, YTO 3TH TY-

MaHHOCTH BOBCE He siB-

JISIIOTCS Fa30BLIMU G012~

KaMH, IOCTENEeHHO Cry-

LAIOIIUMHCS B 3BE31b],

KaKk 3TO npejamoJara-

Jocb Bo BpemeHa Jlam-

jaca, a fIBISIOTCS TH-

TaHTCKUMH  3BE3MHBIMH

CHCTeMaMH, HaxoIsilu-

MHCSl Ha OTDOMHBIX pac-

CTOSIMSIX OT Hac. Pue. 6. Cxema obpa3osanus naaner no 2uno-

MartemaTHyecKHe Hc- Tese Jwcunca.

C/IeIOBAHHUS YKe JTaBHO

BbIsSIBUNA B runore3e Jlammaca psn cnabuix Mect. I'NlaBHOe BoapaceHue
coctout B HeoOBACHUMO. MeqyieHHOM BpauwteHun Coanna. Hcxons u3
TOro, YTO NMEpPBOHAYANbHAs TYMaHHOCTh Bpalllafiach TaK OBICTPO, YTO
TIPOMCXOAMJIO OTHAEeJNIEHHE KOJIell, MOXXHO IONCYMTATb, C KaKOH CKO-
pocThi0 ROMKHO Bpamatbcss CojHIe, CTYyCTHMBIIEECS M3 IEeHTPalbHbLIX
yacteid 9TOH TymaHHoCTH. OKasblBaeTCsl, UTO CKOPOCTb  BpaileHHs
6biia 6ol B COTHM pa3 Goablie TOH, KoTropasi HaGmonaercss B jelt-
creuTensHOCTH. HaoGopor, ecnmn mpexcrasute ceGe CosHue pacuiu-
puBHIMMCA O pa3MepoB BCedt IIaHeTHOH CUCTEMBl, TO OHO Bpalla-
Jnochb OBl CTONb MEMJIEHHO, YTO HM O KAaKOM OTIEJEeHHH KoJell He
Morjo Obl O6hITh u peun. Mrax, rumoresa Jlammaca, mpocto u Ha-
[JISIIHO OTBeuasl Ha TiepBHle TPH BOIpOCa, CHOPMYNHMPOBaHHLIE BBHI-
1ie, COBepIIEHHO OecCHIbHA OTBETHTb HA YeTBEPTHIi BOMPOC.

Bosee Toro, ecin BHUMAaTe/bHee pa300parbCsl B INPENNOJaracMoM
npouecce 06pasoBaHysl MJIAHET M3 Fa3oBLIX KOJIEL, TO OKA:XKETCs, YTO
TaxKoro npouecca Boo6Ouie He Morao Obith. Kombua 6buin €TOMbL paspe-
MENHBIMY, U NPUTSKEHUE MEXAY WX YacTHLAMH GbLIO CTO/Mb CAabbiM,
YTO BMECTO TOrO, YTOOH CTYCTHTHCA B ILIAeThl, OHK AOJDKHBI OLLIM
paccearbCa B npocTpaHcTBe. [IpuBeN€nHble BO3pa)eHUs JHaleKo He
WCYEPNEIBAIOT BCEX TEX, KOTOPble MOXHO Obl10 Obl NMPUBECTH APOTHB
runoTe3wl Jlammaca, HO ¥ MX JOCTaToOYHO A TOro, 4YToGhl NMpPU3HATHL
9TY TUIIOTE3Yy HECOCTOSITENbHOH,

Onmnako posib rumotesw Jlammaca He orparnuuBaercss €€ Orpou-
HbIM MCTOPHYECKMM 3HAYEHHMEM, CBA3AHHLIM C TEM, YTO OHA BIEDBHIE
BHEC/a B aCTPOHOMMIO uiero spomound. OcHoBHas uzes Jlamnaca —
MBIC/Ib O TOM, YTO IVIAHETHasi CHCTeMa o6pa3oBanach 6e3 RO3AeiCTBUA
BHEIUHUX CWJ, B Pe3y/bTaTe BHYTPEHHEro Pa3BUTHS COJHEYHOH MaTe-
PHH, — MPOAO/IKAET A0 HACTOSIIETO BPEMEHH MPUBJIEKATh YMBI aCTPO-
HomoB. Coserckuit actpodusuk axanemuk B. I'. decenkos mpemnpu-
HMMaeT BCE HOBble M HOBHIE IOMBITKM OGBACHHTL 00pa3soBaHHe COJ-
HEYHOH CHCTeMBI HMEHHO TaKMM NYT&M — G€3 yYacTHs BHELIHMX CHJI.
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NMocnemusst runoresa axaneMmuxka PeceHKOBA COCTOMT B CIEAYIO-
1UEeM: 0 COBPEMEHHBIM B3rsiaM, usnydenne CosHua W 3sdsq mopuep-
JKHUBAETCST ATOMHOM SHepruel, BuInesAIOLIEHCST B pe3ynbTaTe SMEPHLIX
peaxuuit, MpouCXOAAIIMX B WX Heapax. Axanemux Pecenkos mpel-
mojiaraer, yro B #usHM CosnHua ObuIa 3M0Xa, KOTAA MPOUCXOAHA

Due, 7. Porozpadua a8é3dnetx o6raxkos Maeunozo IMyru.

TIepeXoX OT OXHOI'0 THNA smepHBIX peakuuit k japyromy. Comxue B
3TO0 BpeMs GHICTPO CHMMaJOCh, 4 €ro BpallleHHe YCKopsioch, B
pesyabTaTe GHICTPOTO BpalleHHS HA €ro 3KBATOpe IOSIBWIACA JJIHH-
RbI BHICTYN, KOTOpHIA B panbHefilieM COBCEM OTAEAMJICS M W3 KO-
TOpPOro 3aTeM 06pasoBajuCh ILIAHETHL

Bo3moxHOCTb MOKXOGHOTO pasieneHus GBHICTPO Bpamiaiolleiics: 3Bes-
JH yie JNaBHO MHTepecyeT aCTPOHOMOB B CBfI3H C BOMpocoM 06 o6pa-
8soBaHMH ABOHHEIX 8B&34, [lpennonaraencs (XOTS1 5TO BOBCE He AOKA-
8aHO), 4TO NOAOGHOE JEJeHHe MOMXET NMPOMCXOLUTb Y BPALIAIOLINXCS
M ¥ I K HX Ten. 3883npt e u ConHle, KAK HeXaBHO GLLIO NOKA3aHO,

Puz, 8. Cxema ‘crpoenus Iaraxruxku — 38630n0d cucremor Maeunoeo IMyru
(6ud ¢ pebpa). Kpysckom noxasano mecro, 3anumaemoe Coanyem.
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naxke NpUGIMKEHHO He
MOTYT paccMaTpHBATbCs
Kak xuiakue Tema. OHu
SIBJISIIOTCS rasoBLIMH
mapamd, Yy KOTOpHIX
oueHb 6LICTPOE Bpallle-
HHE JO/KHO NPHBOAHTH
K UCTEUYEHUIO MaTEPHH C
SKBaTOpa TaK, KaK 3TO
OMHUCBHIBAETCS B THIIOTE-
3e Jlamnaca.
Ho naxe ecan no-
NyCTUTb, YTO TUIAHETHI
Moryii 00pa3oBaThCH H3
COJIHEYHOr0  BHICTYMNA,
BCTa€T HOBOE HEMpPeo-
LKO/IMOe saTpynHe-
HUE — He CYLIeCTBYyeT
TakoW CWIBl, KOTOpast
Morna 6bl OTOABHHYTb
T/IaHETHl, BO3HHKILNE B
HenocpencTBeHHOMH 6/1u-
soctu CosHua, Ha Te
OTrpOMHBIE  PacCTOSIHUSI
OT HEro, Ha KOTODBIX ¢y, 9. dorozpadus daréxoll 2araxruxu (cnus
OHU Tenepb HAXONATCS.  pascnod TymannocTu) 8 cossezdun Boavuod
Takum o6pasom, Medseduyet,
HeJlb3s1 CYUTATh, 4YTO
runore3a PeceHKoBa NMPaBWILHO OMNKCHLIBAET Tmpolecc o0o6pa3oBaHus
IIaHeT.

B Teyenne nocmemHux 20 JeT UIMPOKO#t M3BECTHOCTHIO IMOJbL30BA-
JaCh TUMOTe3a aHTIMiCKOro acTpoHoma [lxuHca — rumoresa cosep-
LIEHHO WHOTO THMa, YeM Jamiacosckas WM ¢eceHkoBckas. JhxuHc
mbiTancss OOOHTH 3aTpPyAHeHHWe C pacnpele/eHHEM MOMEHTa KoJuue-
CTBa ABHIKEHHS, NMPEANOJIOKUB, YTO MaTepus, 06pa30BaBILAsl IVIAHETHI,
6b1a BoipBaHa u3 CoJHUA NPHUTSDKEHWEM MpoJieTeBUIeH TNOGIM30CTH
ssesanl (¢ur. 6). Kasanoch, uTo 3Be3na MOXET OTTSHYTb STY BbIPBaH-
Hy10 Marepuio nanexko oT Co/Hla W 3aKPYTHUTb €& B HanpaBI€HUH CBO-
ero apuxennsi. OfHAKO DeTanbHBINA aHa/mM3 runotedsl JuHCA MoKa3sad,
YTO W OHA HecrnocoGHa OGBSCHUTL OFPOMHBIE PACCTOSIHUS IIaHET OT
Connua. Yro6ul cyMeTb BbIpBaTh MaTepuio u3 CojHIla, 3Be3ka AO/KHA
6b11a posieTeTh OYeHb 6JM3KO OT Hero, a B TAKOM CJIydae OHa He
MOrIJIa COOGIUMTHL 3TOH MATEPHH M BO3HMKIIMM M3 HEe@ IJIaHETaM IBU-
XeHuit o TeM op6uTaM, M0 KOTOPHIM OHH (DAKTHYECKH ABMUKYTCSA. DTOT
HeJOCTAaTOK runoTesnl JKuHCa ObT AOKA3aH MOCKOBCKMM aCTPOHOMOM
H. H. Tapuiickum,

Cam JIxuHC He Mpoxenan HAKAKHX Pacy&TOB, OTHOCSIUMUXCS K CTY-
IEHHIO BHIPBaHHOH MaTepud B IaHeThl. Koraa xe stu pacuérer by
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npoBefeHbl, 0Ka3aJ0Ch, YTO TeMMepaTypa BhIDBAHHONM MaTepHH LOKHA

6bi1a 6Bl AOCTUTATh MUJIIMOHA IPalycOB M NMOTOMY OHAa He CKOHIEH-
CHpOBa/iach OBl B TTaHETHl, a paccesiach Obl B IPOCTPAHCTBE,

Urak, runotesa JDxuHca Toxe MoTepnena KpylieHHe!

Bce runoresn, 0 KOTOPHLIX MBI YNOMUHAIH, yAAYyHO IaBal{ OTBET

Ha TepBble TDH BOMNpOCA, HO BOMPOC pacnpejeneHuss MOMEHTa Kojuue-

CTBa JBHXKEHUS W Ca-

MbIf MeXaHu3M o06pa3o0-

BaHHSI IUIaHET OCTaBa-

JHCh IJIST HUX KaMHEM

NPEeTKHOBEHHS. 3ro

006CTOATENbCTBO He

cayyadHo: Mbl  yno-

MUHAAM JIMIIb O BaX-

HeHlUMX TrumIoTesax, a

OTBET Ha S5TH TpH

BONpoca — 3T0  TO

MHHHUManbHOoe  Tpebo-

BaHHe, KOTOPOMY JoOJ-

WHa YAOBIETBOPATh

BCsIKasi THIOTe3a, HOX-

Bepramooluascs cepb-

€3HOMY  0GCYXIEHHIO,

YeTripe roma Hasaz,

B 1944 romy, axane-

muk  O. 10. Ulmunr

Hayan ny6/AuKOBaTh

cepuio  paboT, B KOTO-

PHIX pa3BHBaeT HOBHIE

B3MVISIALI HA MPOHCXOX-

JeHue 3eMJH U IIaHET.

On  onupaerca mnpu

STOM Ha COBpEMEHHble

IaHHBIE O CTPOEHUH

Pue. 10. Dorocpain cHPEILOL TUNEKOCTL © o ryranreron anEan
Hoit  cuctempt  (cu-

crempl Mneutnoro Ilytu), unenom xoropoii sisnsercs Hame CosnHue.
B schHylo 6e3nyHHyl0 HOYb MBI BCErJa MOXEM YBUAETb Ha HeG6e
cseTablit mosic Mieudoro Ilymu. OcobeHHo sipkue 4acTH ero GLIBAIOT
BuAHE B JeTHHe HouM. Ha dotorpadum, cHaroit ¢ kpynuniM Tenecko-
nom (cur. 7), Buano, uro Miaeunniit ITyTh — 3T0 coennHEHHOE CHUsTHHE
6eCYHCIEHHOr0 MHOXECTBA ca6EIX SBE34. AHA/MUS paclpeneNeH!sl STHX
8BE3J B IIPOCTPAHCTBE TOKA3aJl, YTO OHM O6PA3yIOT OUYEHb ILIOCKOE
sBéspHOe 06/MaKO, BHYTPH KoTOoporo Haxomurca u Hawe Comuue
(¢ur. 8). Korna Mel cMOTpMM B MJIOCKOCTH 3TOro o6naka, Hall B3OD
BCTPEYAET MHOXECTBO 3BE3M, M Mbl BHUIWM CBETNYIO Mojocy MieuHoro
Ilytu, omoschBaiollyio Bcé He6o. Korma xe Ml CMOTpHM N0 ApY-
I'MM HanpaBl€HWAM, Hall BSOD BCIPEYaeT BHAYUTENLHO MeEHbluee
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KOMM4eCTBO 3BE3X. DTa OrpoMHast 3BE3MHAS CHCTEMA HA3BIBAETCSE
cuctemoit Maeunoro Ilytu, win Tanakruxoit. E€ mnonepeunuk cronab
BeJMK, YTO OT OJHOr0 Kpas 4O HIPYroro CBeT, HBHrasichb CO CKO-
pocteio B 300 000 km/cek., unér okono 100 000 ner.
ITpu usyueHnn CTpyK-
Typsl Ianaktuku Harm no-
MoraeT To 06CTOATENb-
CTBO, 4YTO JajeKo 3a eé
npelesaMu  CyUleCcTBYIOT
apyrue, nonoGHble  eid
sBésnuble cucrembl. Ha
¢ur. 9 noxazaHa ¢oTo-
rpadust  panékolt ranax-
THKHM, KOTOpasg BMAHA B
co3ge3nuu boaswoit Men-
Beauubl. Mbl e€ BuauM
MTaliMs ¥ 3amMeuaeM, YTO
Haubojnee spKkue 3BE3NH!
pacnonaralotcs B Heil

Puz. 11. Témnaa nel1e8ana TYMAHHQCTS,
BAOMb  CIHPaNbHBIX Bef' sudumasa na ¢one 36630 Maeunoco IMyru.
Beit. [lostomy stu nané-

Kue TalaKTHKH YacTo HA3bBAlOT COMPAJbHBIMH  TYMaHHOCTSIMH.
Tymannocts  Anppomenst (dur. 10) BugHa HAM  HeCKOJb-
Ko c6oKy, U NOTOMY OHa MMeeT BHITAHYTyI0 ¢opmy. Ha o6biuHo#
doTorpadun eé HeHTpalbHble OONACTH BHIMMAAAT JeHCTBUTENILHO
TYMaHHBIMH, HO ¢ MOMOMIBIO OCOOGLIX YXHUIPEHHH HelJaBHO YNaloch
cororpapupoBath 3nech OTAeAblbie 3B¢3abl. Ha nioboit ¢ororpadmu
TyMaHHOCTH AHapomens! (B uacTHocTd Ha ¢ur. 10) BuILHBI OTHE/NbHBIE
TEéMHBIE MeCTa. 3TO He MpOCBeTH B 3BE3XHOM 06/1aKe, KaK MOXET TO-
Ka3aTbCsl C MEPBOTO B3IVIAAa, a TEMHble TYMAHHOCTH — CKOIUVICHHSE
XOJMONHBIX TbIIEBHIX YACTHL, SarOPaXXHUBAIOUIMX CBET PacOJOMEHHOLIX
mo3agd HuX 3BE3x. MHOXecTBO MOJOGHBIX TEMHBIX TYMaHHOCTEH
uMeeTcsl B Haweii 3Bé3nHoii cucreMe — [lanakruxe. flcHee Bcero ogin
BHAHBl B Te€X CJiyuasdx, KOrJa OHU TNPOEKTHUPYIOTCA Ha ¢oHe CBEeTION
nonocsl Maeunoro Ifytu (¢ur. 11). TlpoTsnKEHHOCTL STHX TYyMaH-
HOCTeil MHOFAA B HECKOJbKO pa3 NMPEBOCXOAWT CpeIHHe PaCCTOSHHS
Mex Iy 3BE31aMH, a Macca NbUIEBOM MaTepuyd, obpasylomeil OTaebHYIO
TYMaHHOCTb, MOXET B I€CSITKH pa3 npeBocxoauts Maccy ConHua.
TémHble TYMaHHOCTH pachpeneseHs! B MNpocTpaHcTBe [IanmaxTukn
HEepaBHOMEPHO, OHH PE3KO KOHIEHTPUPYIOTCH K €€ LeHTpajibHol mio-
ckoctu. To e siBleHWe Ha6nOmaeTcs M B NanéKMX TaNaKTHKAX,
H NOTOMY T€ W3 HHX, KOTODHE Mbl BUAMM C peGpa, uMeloT nocpeaune
Témuyto nonocy (dur. 12). dra nosnoca 1 ecTb CJI0H MbUIEBLIX 06/1aKOB.
W Hawa lanaktuka W JApyrue Janékne TaJakDHKM BpalLAOTCs
BOKDYT OCH, NMEPHEHTUKYISAPHOH K MX HEHTpanbHoi mmockoctH. Kam-
1asi 3Be3/a OMUCHLIBAET CBOIO COGCTBEHHYI0 OPOHTY, H MO3TOMY ABHIKE-
Hue 3BE3X OTHOCHTENbHO APYr APYra HOCHT JNOBOJNBLHO GecropsinouHbil

15



XapaxTep, HO B O6uieM MOYTH BCe ABHMKEHWS MPOHCXOAST B OXHOM Ha-
TIpaBJIeHUH, UTO U CO3Aa&T BpaLleHHE BCelt 3BE3NHOM CHCTEMBI.

Op6uta, no xoropoil asmxercst B amakrixe Hawe CosHile, uMeeT
HECKOJLKO BLITAHYTYI0O ¢opmy, n moanuit oBopor CouHue 3a-
BepiiaeT npuGausutenbHo 3a 200 muwumonos jaeT. Opourta ConHua

Due. 12. Ipyzaa cnuparoHis TYMAHHOCT6 8 CO3663=
duu Andpomedet, suduman nam ¢ pebpa. Témnas
noaoca 60046 pebpa— 370 A0 nelregelx 064aKO8.

C/IerKa HaK/JIOHEHa K IEeHTpalbHOH IockocTH TanakTuku, M MOoTOMy
OHO He BCE BpeMs JBIKETCS B CaMOH rylue MNblIeBHIX 06/1aKOB, a TOMb-
KO MEPHOJMUYECKH IIepeceKaeT MX CJOH — JBaXABl 3a BpeMsl OLHOTO
oGopota B [anakruke, T. e. yepe3 Kaxasie 100 MUITHOHOB J€T.

Cornacno Teopuu akanemuxa munra, ConHlle npyu oJHOM U3 nepe-
ceyeHudl 10 TEMHOI MaTepMd 3aXBATWIO POM YaCTHIL, H OHH CTaju
o6paiuaTbCsi BOKPYT HEro MO 3aMKHYTHM opGutam (¢ur. 13). Tax
KaK uYacTHL GBUIO KOJOCCAJNbHOE KOJMMYECTBO, OHM CTaJKHBAJIUCh H
CIMNAMNCh APYT C APYroM, MeHbliMe Majgaju Ha GoibluMe, H B poe
BO3HUKJIM HeOoJbluMe «3apoAbiliny ImaHeT. [lpucoenuuss Bcé Ho-
Bble M HOBble HacTHIbl, 3TH 3apOAHILHM GHICTPO POCAM H IIPEBPATH-
JIMCb, B KOHIlE KOHLOB, B Te GO/bluMe ILIaHEThl, KOTODHIE CYLIECTBY-
I0T B Haule BpeMs M Ha OJHOH M3 KOTOPBIX CYIUECTBYEeM MHI CaMH.

TaxkuM o6pasom, COrlacHo Teopuu akagemuka llIMuara, marepus,
M3 KOTOpOil 00pasoBajuCh ILIaHeTH, He oTaeaunach ot ConHua, a
6blna 3axBadeHA UM B BHJe POS YaCTHL — YaCTHIL MEX3BE3AHOU Ma-
TepHHu. ABTOpLI MPEXHUX THUIOTE3 BCerfa OTMeYald CXOACTBO XH-
MHUYECKOT'O0 COCTaBa IOBEPXHOCTHHIX CM0EB CO/MHIA M XUMHYECKOTO
cocraBa 3emad. OHM BHAeMM B STOM MOATBEPKIEHHE CBOMX B3IVIS-
n0oB 06 otneneHud naaHeT oT CosHua. OXHAKO 3a NOCAEIHHE OB
yAad0Ch MOJNYYNUTb NAHHbIE O KOJIMYECTBEHHOM XHMHYECKOM COCTaBe
MHorux 3B€3% M TymaHHocTeidl. Oxasanoch, YTO pa3HOOGpasHeliune
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HeGecHble Tena obaamaior
CXOZHBIM XUMHUUECKUM CO-
CTaBOM. ODTO — ONHO H3
NpOSIBJIEHUH edUHCTBA Ma-
Tepuu Bo Bcelt Bcenennoit.
INosToMy cxomcTBO CcOCTa-
Ba 3emau u ConHua He MO-
JKeT Temepb pacCMaTpH-
BaTbCS KaK JOBOX B IOJb-
3y OTAejeHHs IIaHET OT
Counxua,
MsI roBOpHM, YTO MaTe-
pus, o6pasoBaBluas 3aTeM
IJIaHeTLl, Oblia 3axBaueHa
Connuem. Ho uro Takoe
3axBar?
B acTpoHomuu 3axpa-
TOM Ha3bIBalOT TaKoOE€ §IB- @ue, 13. Cxema o6pa3osanus naaner ho
nenue, Koraa mnpu c6au-  Teopuu axademuxa O. I0. Imudra (1—
KEHHH ABYX TeN, JBHIaB- Coanye dsusicercs cpedu 36¢30 Iaraxruku;

2 — Coanye nposeraer ckgo3v 06adKo
LINXCS NIEPBOHAYANBHO H€-  yopux wacTuy u 3axearsisaer 4acTo €205

3aBUCHMO APYT OT APYTra, B 3—u3 wacTuy 3aX6a4eHHO20 pOA NHocTe-
pe3ynbTaTe BO3JAEHCTBMA  NEHHO o6pgay/orc;¢ naanerol; 4 — coepe-
MeNRbIL 6UD COMHEUHOL CUCTeMbL; npoyecc
KaKUX-TO BHE npu- g
X WHUX 11D 06pa3osanus nAaHEeT 8 OCHOBHOM 3AKOH=
YMH 3TH Tena o6GbBenu-

unca).
HSIIOTCSL B ONHY CHCTEMY U
nox JAeficTBMEM B3aHMHO-
rO MNpUTSIKEHUs] HAauMHAIT O06pamarbcs OAHO BOKPYr APYroro mo
3aMKHYTO# opbure.

Ilpu HanuyuM TOMBKO ABYX NMPHTACMBAIOIIMX APYT ADYTa TeJ 3aXBaT
HeBo3MoxeH. Ecayu ath Tena ABHranuch OAHO OTHOCHTENBHO APYIOro
Mo He3aMKHyToil opbuTe, TO OHM M mocae cOaukeHuss OYAyT ABHIaTL-
sl 1o Toit Me caMoii He3aMKHYTOH opGHTe.

B cnyuae Tpéx Tesm MccieloBaHHe MX ABMKEHMsS MpeACTaBaser
OrpOMHLIE MaTeMaTHYecKMe TpyZAHocTH. B obuiem Buiae npobaema
saxpata B 3amave TPEX Tesa He Gbula MCCIeNOBaHa. Buliu paccmoT-
PEeHBl TOJNbKO OTHE/bHBIE YACTHblE CAYYaH, H JNsT HECKONbKHX U3 HHUX
GbIIO COBEPIUCHHO CTPOro JOKA3aHO, 4TO 3aXBaT HeBO3MOXeH. He-
KOTOpble aCTPOHOMBbI §€3 JO/KHBIX OCHOBAHMH pACMpPOCTPANsIM 3TOT
BLIBOJ HAa BCC CAyYyau JABHXKEHWs] U CUMTaNW, YTO 3aXBaT N P M H I U-
nuanxibHO HeBoaMOxeH. Jlpyrue He  oTBepraim  3axBaT
TMOJIHOCTBIO, 110 CYUMTANH, UTO JJIS €70 OCYLIECTBJICHHS HYMXKHO TaKoe
HCKMIOYUTEILHOE CTeUEHHe OOCTOSITENbCTB, YTO BEPOSITHOCTH 3aXBaTa
paBHA HyJI0, T. €. pEajbHO 3aXBaThl He IPOUCXOMAT, U IOTOMY
He CTOHT MX NPUHUMATb BO BHUMAaHHE.

B npouecce paspa6orku csoeit Teopuu axazemuxy Hlvuary npu-
uoch GoporTbest ¢ 3THM HEOGOCHOBAHHBIM TpeayGeseH:deM NPOTUB
sABJIeHyA 3axBaTa., MHeHMe O NPUHUMITHAJLHOH HEBO3MOXHOCTH 3aXBa-
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Ta aKagemuk IlIMMAT onpoBepr TeM, YTO YMC/IEHHO pacCUMTAN MPUMEP
3axBata B 3ajauye Tpéx test. Ilpu 3TOM OH BoOCmONMbL3OBajsCA YPE3BLI-
4alHO OCTPOYMHBIM ITPHEMOM.

YpaBHeHnuss MexaHUKH 06/1aXaI0T TAKMM CBOHCTBOM: ecsim Mbl pac-
CMOTPHM [IBHMEHHE CHUCTEMBl TeJ, fajiee OCTAHOBMM 3TH Tela B HEKO-
TODBIf MOMEHT BPEMEHH W 3aTeM TOMKHEM HX C TpeX<Hell CKOpPOCTHIO,
HO B OGpPaTHOM HampaB/JeHHH, TO BCE Telda ONUIUYT B OGPATHOM IO-
psilKe Te XKe caMmble NyTH. [IBreHHe NOMYHHTCS Takoe, Kak GyATo
MBI CMOTPMM Ha MYILEHHbIH Ha3ax KuHOGWIBM. Biaronapst sTomy cBoii-
CTBY ypaBHEHHH MEXaHHKM B 3ajaue TpEX Teq KaxIoMy Cay4aio
3axBaTa OXHO3HAYHO COOTBETCTBYET CJyyail pa3peiBa CHCTEMBI U3
OBYX TeJ NOJ BIHSIHHEM IPHUTSDKEHWS TPETLEro Teja, MPOJIETEBILEro
mumo. Ilogo6paTh HauyanbHbIE YC/JIOBHSI ABHIKEHMS 3TOTO TPEThHEro Te-
Jla TaK, 4ToGbl OHO Pa30pBaNO CHCTEMY, HECPaBHEHHO Jerde, ueMm Io-

Sue. 14. Hpunep 3axsara, paccuurannod axademuson O. 0. Umudrom.

A0o6paTh Haya/JbHble yCJAOBHS LBHieHMS TPEX HE3aBMCHMBIX Te/ 13K,
4y106bl OHM, COMM3MBIUINCH, TAJM SIBJEHHE 3axbaTa.

FHe toasko Cosnile npu cBO&M ABHeHHH B [alakTHKe MOXKET 32a-
XpaTLIBATh YaCTUUBL Mex3bE3AHOM MaTepuu: 3aXBaThl MOTYT IIpO-
uCXoAuTh W Mexay 3Bésmamu. Korza onama 3Besga 3axXBaTHIBAaeT ADY-
ryio, o6pasyercs Asoiinas sse3ia — cuCTeMa M3 AByX 3BE3x, obpa-
nIalolUxXcAd OJHa OKOJo Apyroit mo smmumcaM. OKOMo uerBepTH BCeX
3B&31 Ha Hele SIBJASIOTCSl ABOMHLIMM, HO BCe MOMBITKY OGBACHUTL DX
NPOUCXONUIelHE HATANKNBANMCh HA MHOrouuciaeHHsle TpynHoctu. Co-
raacao teopuu axazemuxa Ilmuara, nsoliHbie 3BE3abl 06pasyiorci
nytém 3axsara. Axapemuk IlImmar oxnospemenHo paspabaTeipaer lpe
TEOPHH: TEOPHIO MPOUCXONKAEHNS 3eMaM U IIIAaHET M TEOPHIO MPOHCXO-
AaeHusi ABOHHBIX 3BE3A. V3yrneHue IBOfiHBIX 3BE3X mo3zonsieT Npone-
pUTb HEKOTOPHIE 3aKOHOMEPHOCTM 3aXBaTa, KOTOpble TPYMHO NpoBe-
pUTb HA OCHOBAHMM NaHHLIX O Haieil cojHeuHol cucteme. C Touxw
speHust MCC/ELOBAHUS MPOUCXOMIEHN 3EMIH Teopust 06pa3oraHus
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IBOJIHBIX 3BE31 HOCHT BCIIOMOraTe/bHBbIA XapakTep, HO sl aCTPOHO-
MMM OHa TNpeACTaBasieT GOJbLION CaMOCTOSITENbHBIN UHTEpEC.

[pumep 3axBara, YHCIEHHO paccuuTaHHHIA akafemuxoM Llmuarom,
OTHOCHTCS] HMEHHO K CTy4alo o6pa3oBaHust ABoiHOM 3Be3anl (dur. 14).
B coorBerctsuu ¢ npuHuumoM o6parumoctd axameMuk Imuar Bén
pacuér B 06paTHOM HANpPAaBJEHHH, T. €. PACCYUTBIBAJL P a 3 P Bl B ABOIi-
HOMH 3Be31bl MO BIXSIHHEM mpojeTaloumeit Tperhbeil see3nnl. Ha durype
14 onHa w3 38&371 Mape! MPEANOJIOXKEHA HEMOABIKHOM U BCE ABMMEHHE
u306paxieHo OTHOCHTENbHO Hed., 3Be3xa, paspLiBalouias mapy, npo-
JIETAET OyeHb GJIM3KO OT OTPLIBAEMOI BBEe3/Ibl, NOC/ENH S PE3KO H3Me-
HAET CBOE& ABMXKEHHe U yJeTaeT npoyb. Ecim paccmarpHeaTh BCIO Kap-
THHY B 0GpATHOM IOPSIAKE, TO HOJYYUTCS, UTO K 3Be31e, KOTOPYIO Mbl
NPENNONONHIN HEMOABUIKHON, C PA3HBIX CTOPOH M C Pa3HBIMU CKODO-
CTIMU TIOLJETAIOT ABe Apyrue 3pe3pnl (CM. crpenkn Ha dur., 14).
IMon BiAMAHMEM B3aUMHOrO TPUTSIKEHHS MX NYTH W CKOPOCTH H3Me-
HSIIOTCH, U B pe3yiabTaTe OJHA M3 3BE3X HAYMHAET JBUraThCs MO 3J-
JMICY BOKPYT HEmOABIXKHOM 3Be3xbl, a Apyrass yJjeTaeT IpoyYb.
Ilpousowén 3axsat, u ob6pa3oBajsach nBofinast 3Be3fa. [IpuHIMNHANL-
Hasi BOSMOXHOCTb 3aXBaTa 3TUM Joxa3aHa. Ho MOxHO modTH manblue
W J0Ka3aTh, 4TO BEPOSITHOCTb 3axBaTa XOTS M Majla, HO BOBCEe He
paBHa Hymo. ['aNakTuKa CyIecTByeT MHOTCHE MHIMADAHL JIET, COXEP-
¥UT COTHY MHJIJIMAPAOB 3BE3] U MUIIHAPAL TEMHBIX 00JIAKOB H 7103TO-
MYy, HECMOTPS. Ha MaJylo BEpPOSITHOCTb, 3aXBATH B Helt NOMKHBI MpO-
UCXOAUTb J0BOJBHO 4acTo. Mmu Hemp3ss npeHeGperath, ux Heo6Xo-
JUMO TIDHHMMATb BO BHUMAaHHeE.

[TocmMoTpuM Teneps, KaK MPOMCXOIMT, O Teopuu akajgemuxa Ulmuma-
Ta, o6pa3oBaHue 3eM/IU M IIIAHET.

Co ckopocTeio oxoso 250 km/cek. Muntcst ConHLE o cBoeit opOute
BOKpYT ueHTpa Hawell I'amaktuxn. B cBoém nsuxeHuu CosiHue npoie-
TAET MUMO JDYrux 3831 M TEMHBIX MNbUIEBHIX 06/1aKoB. 3BE3AH U
TEéMHble 06/1aKa y4acTBYIOT B 001leM BpauleHnd anakruxy, v nostomy
OTHOCHUTEJIbHO HUX CkopocTh CosHua 3HaunTeabHO MeHbiie — 10, 20,
30 xm/cexk. OGuiuno CosHue, TNPOHOCSACH MHUMO TEMHBIX 0G6/aKOB,
Juiib GOJbLIC MM MeHblle MCKaXaeT ux ABmKeHHe. Ho omnaxcabt 06-
CTOSITENbCTBA OKA3BLIBAIOTCST GAarONpPHSITHHIMM, TPOMCXOAHT 3aXBaT, H
ConHlle yHOCHMTCS Jajblue, OKPYXEHHOE LeNbM poeM 4acTHl, o6pa-
LIAIOLMXCS BOKPYT HEro Mo 3aMKHYThIM opGutaM. ITonmepeyHHku 3THX
OpGUT MOTYT GHITb OYeHb BEJIHKM — B 3TOM MOXHO JICTKO YGeauThCs,
B3I/ISIHYB Ha OPOMTHI, KOTOpPble OMMCHLIBAIOT OJHA OTHOCHTENLHO ApY-
roil apoiinble 38é3aul. IloaToMy, Koraa yacTHUpl MyTEM NMOCTEMNEHHOTO
CIUMAHUS W MaJeHHs] MEHbUIMX YacTHI[ HA Gosbuixe o6pa3yiorT mnaa-
HeTH, OpPOUTHl 3TUX IUIAHET TOXe GYIYT OUEeHb GOMBLLINMU.

Taxkum o6pa3oM, ecau maTepusi, H3 KOTOpo#l o6pasyercs miaHera,
npuoGperaeress CouileM myTéM 3axXBaTa, TO BCE TPYAHOCTH C OTBETOM
Ha mocnenHuit u3 4 Bompocos, C(HOPMYNHPOBAHHBIX BHAaYajle, CaAMH CO-
Goit ornanaT. MoMeHT KOJMMECTBA ABHIKEHHUS TUIAHET, 3aBUCSINHMH OT
pPasSMepOB MX OPGHUT, OKA3LIBAETCSI TRMEPb COBEPIIEHHO HE 3aBHCHMBIAL
OT MOMEHTAa KoauuecTsa ApwkeHust camoro Coanna. Hamomuum, yto
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s runorese Jlanmaaca, cornacuo kKoropoil miaderst u CouHile oGpa-
30BajUCh U3 OXHOH M TOH XK€ MNEPBUYHOH MaTepHUH, U B THIOTE3ax
decenkoBa M JIKHHCA, COTMACHO KOTOPLIM IIAHETHI OTHENWIUCL OT
yxe chopmuposaBuierocss ConHla, MOMEHTHI KOJUYECTBA  JBHKEHUS
ConHua W maHeT OLIAM TECHO CBsI3aHbl ApPYr ¢ IpyroM. [lostomy
STH THNOTE3bl HMUKAK HE MOIIM OGLSICHUTb, IOYEeMy MOMEHT KoJuye-
cTBa ABrkeHust COJHLA TaK MaJl 1O CPABHEHMIO C MOMEHTOM ILIaHeT.

Teopns axaaemuxa LlMupra na€r, KOHeuHo, OTBETH M Ha NepBbIE
Tpu Bompoca. B poe uacrun, saxsauenHerx Co/iHieM, MepBOHAYaAbHO
MOIM CYLIECTBOBAThH IBUXKEHHsl B pa3HbIX HampasiaeHusix. Ho cymie-
CTBOBAJIO KAKOE-TO HAampaBleHHe, B KOTOPOM JBHTaJoch GOJBbIIMH«
CTBO uacTull. YacTHubl TVIAREHCTBYIOLIErO HANpPaBJeHUs CTajJKuBa-
JIUCh C YacTHLAMM, IBHTaBIUMMMUCS HABCTpedy, HpuuéMm IocCIenHue
Tepsiii CBOM MOMeHT W mocTeneHHo Bbimagaau Ha Comuue, Iloatomy
BCKOpE MOJYHHICS CIVIIOCHYTHIH pPO# ¢ pe3Ko BHIpaXeHHbIM Npeobia-
IZAIOUIMM HampaB/jeHHeM ABHKeHHs1 YacTul, IIpn o6beguHEHUH YacTHLL
pos B KpyNHble Teja NOJYYaauch ITaHEeThl, ABHKYIUHeCS BCe B Ol~
HOM HampaB/leHHWH, & HMEHHO B TOM HampaBleHHH, KyZa HABHrajlochb
GOJIbIIMHCTBO HACTHL posi. MIX opGHTHI BCe MOMyduauch GIH3KMMU
K LEHTPaJbHOH MJIOCKOCTH DOS, T. €. MaJ0 HAKIOHEHHBIMH IPYr K
apyry, a ¢opma 3THX OpOMT mosaydmnaach moutd Kpyrosoit. ITocmen-
fiee 00CTOATENBLCTBO TPebyeT mosicHeHHst. YacTHUBI post ABUrajuch MO
BHITAHYTBIM OPOMTaM, HO Yy Pa3HBIX YACTHIL STU OPGUTHl OBLLIM BLITS-
HYTHl B pasHble CTOpOHb. Ilpy oOObeAHHEHMH HYacTHI[ B IJIAHETHl
CBOHCTBAa HHIMBUIYaJbHBIX OPGUT Bc& Gosee M Gosee CriIaXHBAJIUCD,
Y B KOHIEe KOHLOB HO/KHBI OLLIH MOJYYHTBCSI KPYroBble OPOHUTEL

Tax orBeyaeT Teopusi akanemuka llIMuzara Ha yeThipe Bompoca, Ho-
CTaRJEHHbIE BHAuase.

PaccMoTpuM Temepb JApyrue pedyabTaThl aTol Teopuu. Ilo cux mop
Mbl T'OBODHJIHM TOJNBKO O MEXaHMYECKHX CMJIaX, O CHIAX TAroTeHus. B
SIBJICHNM $aXBaTa MMEHHO 3TH CMJBl WIpAlT peliaromyio poas. Ho
MOC/Ie TOr0 KakK 8axBaT PO MPOM3OWEN, B HajibHellell ero 3B0JMIOLUH
BaXXHY!0 pOJIb HA4YMHAaeT WrpaTb cBeroBoe nAasienune Coanua. Ha
HeMoJABHXHYIO YacTuly cpeToBoe nasnenne ConHia HeficTBYeT CTpOro
panuaneyo B HanpasieHun ot Coanua. OHO HecKosbko ocnabasier aei-
creue cuanl npuTspkennst Conuua. st KDOXOTHBIX MBIIMHOK CBETOBOE
OTTa/IKUBAHHE MOXET JaXe NMpPEB30HTH MpUTsIKEHue,

Cnoxuee OOCTOMT AeN0 B Ciaydyae ABMXKYWMXcs uactuu. Ha Hux
ayun Connua najgaioT cierka cnepeau (u3-3a sgdexra aGeppaumu
ceera). [losToMy Hapsly ¢ CWI0H OTTaNKUBAHMsI TOSIBISIETCS CHna,
HATIpABJIEHHAsT HABCTPeUy JABHKEHHUIO YACTHLE], T. €. CHMA, TOPMO3SILIAs
eé apyxeHue. BeneacTBue 3TOr0 TOPMOMKEHUST YaCTHLA MOCTENEHHO 1O
cnupanu npubmmkaercs K ColHUY M B KOHLE KOHLUOB HCHAPSIeTCst
noj IeiicTBHEM €ro Temna.

Buamu or ConHua neiictsue storo addexra mnpoTekaer Kpaline
MmennenHo, Ho B6au3n CoJHLUA OH CHIrpas BawHyI0 poib. Benexcrsue
«oTcacbiBaHust» yactul, ConHIEM BHYTPEHHHE YacTH POSI OKa3aluch
0GEAHEHHBIMH: OHM JMILMIMCL HOJABISIONIEr0 GOIBUIMHCTBA YaCTHIL
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Mostomy Gamxkaitiune k Connilly mnuaHets! — Mepkypuii, Benepa,
3emast 1 Mapc — mnosyuunich HeGosbluMd. B To ke Bpema Baamu
ot ConHua, TaM, rle Jy4eBOe JaBleHHe He YCMeI0 OKa3aThb CBOEro
nerctsusi, obpasoBanuch OrpomHbie miaHeTsl — lOnurep, CatypH,
Ypan, Henryn.

IleBsaTh GONbIIMX MUIAHET — 3TO He eNMHCTBEHHblE Teja, 06paso-
BaBlIMecss W3 NMEePBOHAYANbHOrO pos. IIpooyKTOM 3BOMIONMHM TOrO e
pOst SIBJSIOTCST M KOMETBI, H METCOPHTDI, U Te THICSIUM acTepoupos («ma-
JBIX TIAHET» ), KOTOpble MbI HabmionaeM B paifoHe Mexay opGurami
Mapca u HOnurepa. Pasmepsl acTeponios HECPaBHEHHO MEHblIE pasme-
poB MIaHeT, ¥ OpGUTH uX 06/1a1aI0T 6OMbILEH BHITIHYTOCTBIO U 60/b-
LIMMH HAKJIOHAMH, yeM OPOHTH! MIaHeT. 3To 0ObACHSETCS TeM, YTO NPH
00pa3oBaHUM aCTEPOUAOB NPOUECC CIIAXKUBAHUSI HHAUBUAYAJbHBIX YepT
OpOUT OTAENbHLIX 4ACTHL 32L& He TaK AaNeKo, KaK y IUIaHeT.

Buavane, korna Obiio emw@ MHOrO 4acTull, POCT IUIAHETHHIX 3apo-
Avitieii npoucxoausm GwicTpo. Ho mo Mepe McuepmaHusi 4acTHIL CKO-
pocTb pocTa y6biBana, u ceiiuac OHa MpPOTeKaeT KpailHe MelneHHO. Be-
LIECTBO W3 MEXIUIAHETHOr'0 NMPOCTPAHCTBA MOMajaeT cefiyac Ha 3emiio
B BHJIE METEOPUTOB M GoJiee MEJKHX METEODHBIX TeJ, HCHapsIoULIMXCs
BEICOKO B aTMOcepe B BHAe «Malaloli¥x 3B&31». 3a CYTKH Ha BCIO
3emio  magaeT oxono 10 T MeTeOpPHOr0  BELIECTBA — 3TO  KOJIHM-
YeCTBO COBEPLIEHHO HMYTOMHO. HyXHBI COTHM MWIIMOHOB JeT AJis
TOr0, YTOGH NOKPHTH 3emaio cmoem B 1 mM TomumHel. Ho paHbuie
TeMI pocTa 6bT HecpaBHeHHO Gosbuie. Kak rmokasbiBaeT MOACYET aKa-
nemuka lImunara, Ha o6pasosadue 3eMiu NOTPeGOBANOCH OKOMO 7 MM -
JMapaOB JeT. JTOT pe3y/JbTaT MOACYETA NPEKPACHO COIVIACYyeTCs C
H3MepeHUsIMH Bo3pacra 3eMHOH Kopbl. B npeBHefMx ropHmlx mopo-
nax OblIO M3MEpEeHO COAepKaHHE DPAaAHOAKTHUBHBIX 3JEMEHTOB H MpO-
IYKTOB WX pacnajga. 3Hasi TeMI HX pacnajfa, MOXHO HafiTH BO3pacT
3THUX TODHBIX MOPOA, a TeM caMbIM H Bceit 3eMHOH kxopbl. Hogefimmue
onpeaenenus paiot 3—314 Munnvapna ner. CoBeplleHHO €CTECTBEH-
HO, 4TO 3eM/Is1 B LEIOM Ha HECKOJbKO MWIIMADAOB JIET CTaplle, 4eM
3eMHas Kopa.

Ha nepsbix 3tamax 3Boaiouuu post 4acTul B HEM Morao obpaso-
BaTbCA MHOXECTBO <«IUIAHETHBIX 3apoibiielf». Toabko HeMHOTHE U3
HUX CMOIVIM Pa3BUTLCSI B KPYMHHle miaHeTol. Axagemux Ilmuar, mnpo-
aHA/M3MPOBAB, HA KAKHUX PACCTOSIHUAX APYT OT ApYyra AO/KHBI OblIn
HaXOMUTbCcA HauGousee ycToiuuBLie, Haubosee XU3HECTOCOOHBIE 3apo-
AbILH, TPUIHET K OQHOMY H3 KPyRHEHIIMX HOCTHXKEHHH CBOeH Teo-
pUM — K HOBOMY 3aKOHY IUIAHETHBIX PACCTOSHMH.

Vxe nagHo GbLIO MOAMEYEINO, YTO TNMPOMEKYTKH MeXAYy op6uTamu
IUiaHeT 3aKOHOMEPHO BO3pacTaloT mo Mmepe yaanenuss or Connua. B
pesynbraTe aHamuza akagemux UImuar mpumén K saxaoyeHuio, yTo
npy¥ nepexoie OT ONHOH IIAHETH K c/eaylouweH, Gosee nanéxoi,
yIAEAbHLI MOMEHT KOMMUECTBA ABHMEHUS JOMKEH BO3PACTaTh Ha OJHY
U Ty Xe BeanuuHy. Kak y:ce roBOpPU/IOCH BblllE, YAELHLIA MOMEHT KO-
JM1ecTBa ZBHKEHHS INIaHeThl NMPOMOPLHOHANEH KODHIO KBaapaTHOMY
u3 pagayca eé opGursl. CiexosaTedbHo, 3aKOH INIAHETHLIX PaCcCTOSHHUM
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MO¥eT ObThb cOpMYNMPOBAH TaK: KOPHH KBaJpATHbHIE U3 PaZMyCOB
TIAHETHLIX OPGMT BO3PACTAIOT B apH(MeTHYeCKOH NporpeccuH.

Caenyiowas: Ta6n1a NOKA3LIBAET, HACKOALKO XOPOLIO BHINOJHSET-
Cs1 3TOT 3aKOH ISl GOJIBLIMX IIIAHET:

IOmurep Carypa ¥Ypan Henryn [layron

VR 228 328 428 528 628
520 10,8 183 27,9 39,4
e 320 95 19,2 30,1 39,5

Jlna ueThip€x BHyTpeHHux Gmwxkafimrmx k ConHuny mmaner, dopmu-
pOBaHHe KOTOPHX NMPOMCXOAWIO, KAK MBI BUIENH, B OTIMYHBEIX YCJIO-
BHSX, PE3YAbTATHl AAIOTCA CJEAYyIOLLefi Tabanueit:

R BHYHCAEHHA

Mepkypuit  Benepa 3emns  Mapc
VR 0,62 0,82 1,02 1,22
0,38 0,67 1,04 1,49
germmme 0138 0,72 1,00 1,52

Y Gonvwmx nianer J/RBo3pactaer Ha 1 mpunepexone OT OAHOM
aaHeTHl K caenyiouteli, a y 6mxalimux k Connuy mianer — Ha 0,20.
Ho camuiit 3akoH Bo3pacTaHusl INIaHETHBIX PACCTOSIHMN MO/My4aercsl B
o6eux rpynnax OAMHAKOBLI — 3TO 3aKOH |/R.

Ilpn ob6beauHeHHH YacTH B IVIAHETHl JLOJIXKHBEI GbUIH COOGMIONATHCA
JlBa XOpOIIO M3BECTHBIX 3aKOHA: 3aKOH COXpaHEHHUSI MOMEHTa KOJnye-
CTBa JBHXKEHUSI MU 3aKOH COXpaHeHuss sHepruu. [lepBriii 3akOH RO/MKeH
GblT COGJIONATLCS COBEPIIEHHO TOYHO, a B OTHOLUEHHH BTOPOTO 3aKOHA
clielyer clesaTtb HeGOJMbIIYI0O OTOBOPKY — 3HEpTHsl INIaHEeTH He MOo-
ket OblTh 60JblIE, YeM CyMMa SHEPPMH COCTaBUBUIMX €€ YacTHll, HO
MO#eT ObITb HECKOJIbKO MeHblie 3TOH cymmbl. Ilpu coynapeHusx yacts
MeXaHHYEEKOH SHEpr¥M MOIVIA S8aTPATHTbCS HA HArpeBaHue, T. €. Ipe-
BpPAaTHTbCS B TEIVIOBYIO SHEPruio. DTa OroBOPKA He MEHSIET, OXHAKO,
cym penaa. Pacuér nmoxassiBaeT, YTO BHIMOJHEHHE 3aKOHA COXPAaHEHHsI
3Hepruu TpebyeT 4YyThb MEHBUINX Pa3MepoB OpPGUTH, ueM 3TO HeoGXo-
IMMO AJIs1 BBITIOJIHEHHMsSI 8aKOHA COXpaHeHHs1 MoMeHTOB. Korma miaHera
HayWHaeT ABUIaThCA MO OpOHTE, COOTBETCTBYIOLUEH 3aKOHY COXpaHe-
HHUsl DHEDPruH, HEKOTOpas 4acTb MOMEHTa KOJHYECTBA ABHKEHHS
OCTaéTcsl «HEHCNO/b30BAaHHONY B €& OpPOMTaJbHOM IBIKEHHH. IDTa
HEHCHo/b30BaHHASA YacCTh MOMEHTAa, KOTOpass He MOXeT HCHe3HYTh
H3-3a 3aKOHA COXPaHEHHST MOMEHTa, CO3A4aéT BpalleHHe INVIAHETH BO-
Kpyr ocH. CKOpOCTb BpalleHHs] OKa3bIBAeTCs 3aBHCSILEed OT Macchl
H pasMepoB IVIaHETH, YTO W Ha6GiolaeTcs B JeHCTBHUTENbHOCTH.

Teopuss axanemuka llIMuara mosBoJjsieT MO-HOBOMY CMOTPEeTh Ha
TemioBylo ucTopuio 3emaun. CornacHo npexHuM runoresaM, 3emis Tak
WK MHaUe KOHAEHCHUPOBAJIach M3 PacKaJEHHOTO COMHEYHOTO BelleCTBa,
M NOTOMY €& MCTOPHA HauWHA/achb C OCHEHHO-XUAKOH cTaauu. Harnsa-
HLIM TIOATBEPXIEHHEM STOrQ CYUTANM BYJKAHB, NPU W3BEPKEHHSX KO-
TOpBIX Ha MOBEPXHOCTh 3eMiaH BbITEKAET PaCKaNEHHAs KHMAKAs JaBa.
OnHako BIIOC/EACTBHM BBIICHWIOCH, YTO BYJKAaHbHl CBSI3aHbl JHlIb C
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OTHEJbHBIMM PaCIaBleHHbIMU oyaraMu. Oxazanoch, YTO HU TE€OJOTHH,
HY reodusuka He HAIOT HHUKAKHX YKA3aHUA HAa OFHEHHO-XMIKYIO CTa-
Iuio B KusHu 3emau. Bepa B To, 4to Takas cTamusl BCE-Taku Oblia,
6231poOBaNach TOJALKO Ha KOCMOTMOHHYECKHX COOGpaKeHHsX.

[pu o6pasoBanun 3eman nyTéM OObEAMHEHHS YACTHIL OTHEHHO-
WUAKOH CTaauu, oYeBMAHO, BoBce He Onyo. Harpemsanue or coymape-
Huil eBa 11 MOTAI0 PACIIABHTbL BCIO MacCy. Pasorpes semHBIX Heap Ha-
Ya.icsl TOrAa, KOrAa pasMephl 3eMin CTaau AOCTATOYHO BeaukH. Bere-
CTBO 3eMiin COREPXKHUT HeGOMBILYIO TIPUMECh PAJHOAKTHBHBIX 3/EMEH-
ToB. Korma 3emns crana Gosbluo#, Temno, BbAeNsIOIIEECs NPH Paiuo-
aKTHBHOM pacnaje, Hayalo HaKaIVIWBAaTbCs B HeXpax 3eMad W B He-
KOTOPHIX MecTax A0BeJo e€é Temmepatypy no 1500—2000°.

CoBpeMeHHble JaHHLIE O BHYTPEHHEM CTPOeHWM 3eMIH TOBOPST O
TOM, YTO B cepelrHe eé HaXOIHTCH JKele3Hoe SAPo, Macca KOTOPOro co-
cTaBadeT okoao 14 maccel Bceit 3eman. MeTeopuTsl, nagamume Tenephb
Ha 3emiio, Takme coiepxar V4 ’ene3a W 23 KaMEHHCTOTO BellLecTBa.
ITO COBEPLIEHHO €CTeCTBEHHO, TaK Kak H 3eMiIsd M  MeTeo-
PHTHI NPOU3OLIIH U3 OLHOrO U TOFO e NMePBOHAYaNbHOTO pos. pyrue
HeGecHble Tena — Mepkypuil, Benepa, Mapc, Jlyna — Taxxe conep-
KaT NMPHOMUBUTENBHO 14 wene3a.

[lpu o6Gpa3oBanuu 3eMIM KaMEHHCTbIE W MeJe3Hble YacTHYKH
cnepBa GhUTM MepemeluaHsl Mexay co6oii. Koraa BenencTsue pasorpesa
WeJe30 CTano TIACTHYHBIM, 4 3aTeM TeKyuMM, Hauajncs Mpolecc pac-
cloeHust 3eMHbIX Help. XKeneso, kak Gonee TAKENOE, CTAJIO OMYCKATh-
cs (cTekaTb) BHU3, a Gosee JIErKMe KAMEHHCThIE YACTHIBI CTAIH BCIUIbI-
BaTh KBepxy. Tak BO3HHKIO COBPEMEHHOE CTPOEHHE 3EMHLIX Heap.

Ecnu Ol Besi 3emMys conepxana paginoaKTHBHBIE SJIEMEHTH B TaKOM
e KONWYECTBE, KaK FOPHLIE MOPOALI, NOCTYTHbBE HALIUM M3MEPEHHSIM,
TO MOTOK TEIIa U3 HeAp K MOBEPXHOCTH Obli1 6b BO MHOIO pa3 GoJbilie
TOr0, KOTOPHI HaGmonaercs: B meficteutensHoct. OTciona reogusuku
CIenanu BLIBOX, YTO PAlMOAKTHBHLIE 3JE€MEHTH COCPEIOTOYEHH B Ca-
MBIX HAPYXKHBIX CJ0SIX 3eMJIH, a B [Ny6OKHX HEAPaxX MX HOJ/KHO GOHITh
HUYTOXHO Malo.

XuMHyecKkye aHaMM3bl TI0KAa3aJH, YTO XKeJe3Hble METEOPHTH colep-
AT pagMOaKTHBHBIX JIEMEHTOB MHOIO MEHblie, UeM KaMeHHble MeTeo-
putel. CiezoBaTeNbHO, HEpaBHOMEDHOE pacnpeleneHue PalHOAKTHBHBIX
5/IEMEHTOB BHYTPH 3EMJIM CO3JaJ0Ch B Npolecce eé pPaccjoeHusa: pa-
JIHOAKTUBHbIE 3JIEMEHTHl BCIJIBLIA BBEPX BMECTE € KaMEHHLIMH MeTeo-
PUTaMH, B KOTOPHIX OHH COXEPKAJIHCD.

HecmoTpss Ha Hamuune y 3eMIH Pe3KO BHIPAXKEHHOTO $IAPa, €CTh
OCHOBAHHMSI AyMaTb, YTO MPOLECC PacCHOeHHs] BCE-Taku He BMOJIHE 3a-
KoHueH. [eosoru TIATeNbHO M3YYMIH HCTOPHIO 3eMHO# Kophl. Ha
MHOTO MMWJJIMOHOB JIeT Hasaj TpOCAeNWId OHM MCTOPHIO MOABEMOB H
ONMyCKaHHii 3eMHOH TIOBEDXHOCTH, BO3HHKHOBEHME M HCUYE3HOBEHHE
OrpOMHLIX TOpHBIX Xpe6ToB. ORHAKO CHIBLL, KOTOPble BBI3BIBAMM STH
TUTAHTCKHE MpeoGpa3oBaHusl uKa 3emiH, OCTABAIUCH JO CUX TOp
HepasrajaHHbIMH. BeposiTHee Bcero, TH CH/BI BO3HHKAIM INIpU pac-
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coeHnd 3eMHbIX Help. [loabéMbl M onycKaHHST 3eMHON MOBEPXHOCTH
TIPOZIO/IKAIOTCS U TIOHBIHE — 3TO YKa3bIBAaeT Ha TO, YTO MpPOLECC pac-
CJIOGHMS M cefidac MPOUCXOMUT MOJ HAIUMUMU HOTAMH.
Ecaun 6b1 ucTopus 3emay HauMHajdach ¢ OrHEHHO-XXHAKON CTaiuH,
TO TpOLECC PACCAOEHUsT JO/KeH ObUT Gbl 3aKOHUMTHCS €lUE B TEUeHHe
3TOW CTanuM, KOrja 3eMHas Kopa ewlé He ycmesna o6pa3dosaTtbesi. Ecav
e 3emna obpasoBanach TaK, KaK 3TO PUCYeT B cBoell Teopuu
O. 10. lllmMuar, TO 3TOT NpPOLECC MOXET TAHYThLCA H MOHHLIHE.
Usyyenne npoucxoxaeHus 3eMId BaXHO He TOJBKO A/Is HOCTpOe-
HUS 3aKOHYEHHOTO MATePHANYCTHYECKOTO MUDOBO33DEHHUS, HO M IS
TIO3HAHNS COBPEMEHHOT'O CTPOEHUsI M MU3HH 3EMHBIX HEHp.
Paspa6oTka teopun akamemuxa Ilmunara dakrudecku eié TOJBKO
HaykHaercs. MHorue Bompockl B Heil eumé coOBCeM He MOABEPTHYTHI
HCCIel0BANHIO, ApPyTHe PACCMOTPEHb! JIMIIb B CaMBIX OGLINX YepTax.
Teopust akamemuka llImuara 6b1a ¢ MHTEPECOM BCTpedYeHA Kak Crie-
L[MA/INCTAMU — ACTPOHOMAMH H Treo(M3MKAMH, — TaK M  LIHPOKHUMH
KpyraMM COBETCKOIl HHTE/VIMFEHLHMM, XHMBO HHTepecylouieiics axTy-
aMbHBIMU BONPOCAMHM HAYKH. DTa TEOPHUST NPOLOJIKAET BLISBIBATH OMHB-
JAEHHBIE CNIODBI M JIMCKYCCHM W He sBasieTcs oGuienpusHaHHOH. Kak
W BCsIKasi HayuHasi TEOpHs, TEOPUsl NPOUCKOMAEHHUS 3eMiau M IIaHeT
Oyner pa3BUBATBbCS M BUIOM3MEHSATHCA B Ipoliecce CBOed pa3padoTki.
Ho pe3ayabTaThl, yxe NMOJy4YeHHble HbIHE, MO3BOJSIIOT CYMTaThb TEOPHIO
akageMmuka llIMuaTa KPYIMHBIM XOCTHIXEHHEM COBETCKOI Hayku. D10 —
JOCTHXEHHE, KOTOPBIM MOXHO TODAMTHCSl, HA KOTODOE MOXHO OIH-
paTbCst NIpH NMPOBENeHHH HalbHEHIINX HCCAeT0BaHMU.

CoBeTckHe acTPOHOMBI He OrPAHMYHMBAIOTCS H3YUEHHEM KOCMOTLO-«
HMM COJHe4yHOH cucTeMbl. VX ucclenoBaHus yCTPEMISIIOTCS HajeKo 3a
€& mpejiesbl M OXBATLIBAIOT BOMPOCHI ITPOMCXOXKAGHHS M 3BOJIOLHI
3B€31, 3BE3QHBIX CHCTeM M TymaHHocTeil. B sToM mnposBisieTcs BHH-
MaHue K BOMpPOCaM, MMEIOWNM NDHHUMUINATbHOE, HAEOJOrUIeCKoe 3Ha-
yeHHe,— BHUMAHME, CBOHCTBEHHOE HE TOJbKO COBETCKOH acCTPOHOMMY,
HO M BCEH COBETCKOii Hayke.

Bonpoch 3Bosouny pasHooOpasHeHuux HeGeCHBIX Tel TeCHO CBil-
3aHbl IPYT € ApyroM, H6o BCE 3TO JMLIb OTAeNbHble 3BEHbS TOTO Bed-
HOr0 KpPyroBOpOTa, B KOTOPOM JBHXKETCsl BCS MaTepUsl BCeNeHHOH. Mal
TBEpRO 3HAeM, YTO HAay4Hble MCC/AeA0BaHUs OYLYT MPOJABMIaTh Hac BCE
Iagblle U Jdanbuie Brepén, Ko Bcé 6osee MOJHOMY M NMPABHILHOMY
MOHUMAHHIO (IPOUCXOKAEHUST M 3BOJNIOUMHM 3eMIH, IJIAHET U APYTHX
HeOeCHbIX Tell.

«...Mapicuctckuit dunocoPCKUit MaTepHanu3M HMCXOAMT M3 TOrO,
YTO MHp M €ro BaKOHOMEPHOCTH BIIOJIHE IIO3HABAEMBI, YTO HAUIM 3Ha-
HHUsI 0 3aKOHAX TMPUPOXbI, NPOBEPEHHEIE ONBLITOM, NPAKTUKOMH, SIB/ISIOT-
sl JOCTOBEPHBIMH 3HAHUSIMU, HMEIOLLMMH 3HaUeHHe O0DHEKTHBHBIX HCTHH,
4YTO HeT B MMPE HEMO3HABAEMBbIX Belllefi, a eCTh TOALKO RellH, emé He
M03HaHHbIE, KOTOPbie GYIYT PAaCKPLITHl ¥ NO3HAHLL CHIAMH HAYKH H
NPaKTHKHY '

t «Hcropua BKII(6). Kpatkuit kype», ctp. 108.
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