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rloqcHlrreflbuas 3a[Hcxa

Pa6oqas [porpaMMa yue6Horo Kypca rro acrpoHoMl,In uts, 12 KJIacca cocraBJlena Ha

ocuoBe y.re6nnxa <Acrpououtrfl>> IItfl 11 xracca o6qeo6pasoBareJrbxbx frpexAeHufi antoprr,

$.A. BopoxqonBelrrurlHoB, EK Cryayr 2007r -M :,{poQa 2018r.
Mecro yre6uoro flpeAMera n yre6uou nJraHe. Konruectso qacoB uo yve6uoMy [JIaHy

freroM KUIeHAapHoro rpaQura pa6orrt. Bcero: 34 uaca, B HeAeJIIo I 'Iac.
I4ry.renue acrpouoMr.ru na 6asosoM ypoBHe cpeAHero o6uero o6paaonaul{t Ha[paBneHo

Ha AocruxeHue cneAyloulllx ueleft:
ooco3HaHr,re fipr,rHqurrnanuroft poJr[r acrpoHoMu[ B [o3naH[u $yn4arraeHTaJlbHbrx 3aKoHoB

[prrpoAbr u rfoprrarnpoBaHr{r{ coBpeMeHHoft ectecrseuHoHaf{Hofi xaptunbl M[Ipa;

. upuo6pereHlre gsarufi o Quau.recroft upupoAe se6ecubD( TeJI H cI,IcreM, crpoeHl{, H

gBoJrrouuu Bceuesuofi, [pocrpaHcrBeHHbx r{ BpeMeHHbx Maclura6ax Bceneuuofi, uau6onee

BaxHbrx acTpoHoMHqecK[x oTKpbrTHgx, oIpeAeJII,IBIUUX pa3BI,ITI,Ie HayKrI rI TeXHI'IKH;

. oBnaAeHl,re yMeHllttr{n o6rscHflTb BLrAr.rMOe IIOnO)KeH]rre il AB}IXeHI.Ie Xe6ecgrx ren

nprrHrlr{rraMu orrpeAeJreH]rfl MecTononoxeHl,Ifl I.I BpeMeH[I ro acrponoMllqecKilM o6terrau,
HaBbrKaMr.r flpaxTrrqecKoro HcrroJrb3oBaHr{fl KoM[brorepHblx flpuJloxenraft AJIfl o[peAeJIeHI{fl

Br,rAa 3Be3Anoro ne6a B KoHKperHoM IryHKTe Anfl 3aAaHHoro BpeMeHI'I;

o pa3Br,rrr,re [o3HaBareJrbHbrx r{HTepecoB, [HTeJIJIeKTyanbHbIx u TBopqecKr,Ix cnoco6nocteft
B rrpoqecce npuo6pereHlu sHaHr.rfi rro acrpoHoMuIa c ucnoJIb3oBaHI,IeM pa3nuqHbD( ]IcrotIHI{KoB

uut[oprtraquu I,I coBpeMeHHLD( r.rntpopivraqI,toHHbo< rexnonorufi ;

o ucnoJrb3oBaHlre npuo6pereHHbrx sHaHuft u yueuufi An, peureHl,L npaKTI'IqecKI'Ix 3aAatl

loBceAHeBnofi xusnu;
o rf oprrarapoBaHHe HafrHoro MI,IpoBo33p eH.ufl;

o Soprr,rr{poBaHr.re HaBbrKoB r,rcloJrb3oBaHr,r, ecrecrBeHHoHafrHblx vt oco6euno
(lusurouareMarrrqecKrnx gxanufi Ars o6rerrr,rBHoro a*aJfl43a yctpoficrna oKpyxaloulero MHpa

Ha rrp[Mepe Aocrr.rxeuufi conpeuennofi acrpot[r.rsraKl{, acrpoHoM[rl,I ]I KocMoHtlBTI'IKIa.

Il;ranupyeMble pe3yJrbrarbl ocBoeHufl rlpeAMera

llryveHne acrponoMnx o6ecneqrrBaer AocrrrxeHrle npeAMerHblx p$ynbraroB.

Brrnycrnnr na 6aeonoM ypoBHe HafrllTcfl:
- pacKpbrBarb Ha rrpr,rMepax poJrb acTpoHoMLII,I B QoprrauponaHllll coBpeuenxofi uayruofi
KaprlrHbr Mr.rpa I{ B flparTu.Iecxofi AerreJrbHocrll qenoBera, B3tMMocBs3b MexAy actpououueft u

ApyrI4MI,I eCTeCTBeHHbIMI,I HayKaMI{;

-BoclpoH3BoArrrb 
cBeAeHr{fl IIo Hcropr{u pa:}BI,ITLIfl acrpoHoMLIH, ee cBff3flx c ([uerroft n

uareuaruxofi;

-Hclonb3oBarb 
[onfreHnbre paHee 3naHlrfl Ar.[ o6tgcHeHl{s ycrpoftcrsa }I upI,IHtI[na pa6otrt

TenecKoIIa;

- BOC[pOr.r3BOA[Tb rOprA3OHTZrnbHyrO r4 gKBaTOp[aJrbHyIO CTICTeMbI KOOpA]IHaT;

-Boc[pou3BoA[Tb 
orrpeAeneHr,r.f, TepMr.rHoB r{ noHflrrafi (cosne3A}Ie, Bblcora I,I KyJIbMI,IHaqI{.fl

3Be3A u Corurua, 3KJII,IITI,IKa, MecrHoe, rrogcHoe, JIerHee H 3I,IMHee nperr,rx);

-o6tscpflrr 
neo6xoAuMocrb BBeAeHLL Br.rcoxocHbrx JIer I,I HoBoro KzlneHAapHoro crI{JIff;

----o6rscnqru ua6rnoAaeMbre HeBoopyxeHHbu rJra3oM ABLIxeHHfl 3Be3A u Comtqa Ha pa3nl,ItlHbx

reorpa$nuecKr,rx urlrporax, ABr.rxeHr.re u (pasrr Jlynu, [pHqInHbI satlvleHrrfi Jlyurr u Colxqa;

- [pHMeHflTb 3Be3AHyro Kapry Ans florrcKa ua ue6e oupeAeneHubD( co3Be3lufi, u 3Be3A;

-BOCIIPOI3BOAI,ITb 
I,ICTOPUqECKI,IE CBEAEHH' O CTAHOBJIEHLII'I LI PTBBI{TI,I}I TCNEOIIEUTPUVECrcOft

cr,rcTeMbl MI{pa;



- Boc[poIr3BoAI,ITb o[peAeJleHus repMHHoB ra rtoHsrnft (xonQurypaqur rrJraHer, cnnoAuqecxuft
I'I cHAepuqecxuft nepl{oArl o6paUenus rrJraHer, ropu3oHTaJrruufi naparrJraKc, yuroBbre pa3Mepbr
o6rexta, acrpoHoMl{qecKafl e4ranuqa);

-BbITII{CJI'Tb PACCTOflHtr€ AO IJIAHET IIO TOPI,I3OHTAJIEHOMY IIAPAJIJIATCY, A HX Ptr}MEPbI NO
ylnoBbrM pa3MeprM u paccrotrHr,rrc;

-Qopr',rynttpoBarb 
3aKoHbI Keurepa, onpeAeJrrrb Maccbr rrJraHer Ha ocHoBe rperbero

(yrounenxoro) saxoua Kenlepa;

-oflllcblBarr 
oco6euuocrl,I IBLIxeHLL TeJT Corue.rHofi c]IcreMhl uo.q Aeficrn[IeM oHJI Tf,roreuus

uo op6urau c pa3rr.rrrH6u gKcrIeHTpHcHTeroM;

-o6trorsrb [pru]IHbI BosHLrKHoBeHr,rr rrpunraBoB Ha 3eule H Bo3Myulesufi a .qBr{xeHrau reJr
CoffreqHoft cr{creMhr;

-xapaKTepl,I3oBarb 
oco6eunoctu ABlrxeHH.r H MaHeBpoB KocMr{qecKr{x a[[aparoB Ntc,

uccre.qoBaulrs reJr CoffreqHofi cl{creMbl;

-$opl,rynupoBarb 
u o6ourosrrsarr ocHoBHhre [onoxeur,rs conpeuenuofi ruflore3br o

Soprrauponauul,I Bcex rer Comreqnoft cucreMbr H3 e.{Huoro ra3orrbrJreBoro o6raxa;
--onpeAeJlflTb vI pa3nllqarb floH.f,Tr,r, (Conne.ruar cucreMa, [JraHera, ee cuyrHuKr,r, [JraHerLI
sel\dHofi rpylr[hl, [JIaHerhI-ryIraHTbI, KoJIEua rrJlaHer, MzIJILIe reJla, acrepol,IAbl, tIJIaHerbI-
KapJr[KIa, KoMerbI, MereopoLIAbI, Mereopbl, 6om,I4u, rraereopuru);

- o[trcbrBarb trpspoAy Jlynrr E o6rscHsrr flpr,rqr,rHbr ee orrrqus or 3eunu;

-uepequcJltrB 
cyqecrBeHHble pa3nr,rtrufl flp]rpoAbr AByx rpy[u [JraHer u oirscxsrb rrpuqr{Hbr

rIX BO3HI,IKHOBEHI,Ifl;

-npoBoAl'Irb 
cpaBHeHue Mepxypux, Beneprt n Mapca c 3ervrneft no penreSy roBepxHocrr.r H

cocraBy amlocQep, yKa3hlBarb cneAbl3BonroqproHHbx r,r3MeHenrafi upnpol"r gir* nnaHer;
-rc6rscHstr MexaHI{3M [apHI,IKoBoro eQQexra il ero 3Haqeu]re Nw Soprr,ruponaurnr u
coxparreur,r, yHuKanbHofi npupogu 3eurur;
--o[ucLlBarb xapaKTepuue oco6eHnocrl.I [pupoAhr [JIaHer-rI{raHToB, nx clyrHI{KoB I{ KoJreII;

-xapaKTep[3oBarb 
[pupoAy MaJrbrx ren Comle.rHofi crtcreMbr u o6rscxsrr [prrr{Hhr ux

3uarlurenbuux pasnuvuft ;
---{[]IcLIBarb fBneHI'Iff Mereopa u 6olu4a, o6tscHsrr flpoqecchl, Koroprle lpo]rcxoAflT npg
AB[rXeHHr,r reJr, BJrerarolu]rx B arrraocsepy nJraHerbr c KocMr.rqecrofi cropocgrc;
----ouprcbrBarb llocne,ucrBllr na,qeHr,Is na 3eumo KpynHbrx Mereopr{ToB ;
----o6sscHstr cylquocrb acrepol,IAHo-rouenrofi ouacHocrr{, Bo3MoxHocrr{ tr cuoco6rr ee
flpeAorBparrleHr,rfl.

-olpeAeJlrrb [I ptBn[qarB IIoHflTI,Ix (sres.qa, MoAeJrb 3Be3Abr, cBer]rMocrb, rrapceK, cnerorofi
ro4); 

-xapaKTepl'I3oBarr QusuuecKoe cocrosHr,re Berrlecrsa Conxqa r.r 3BB.u r{ ucroqHr.rKr.r lax
sHeprI,IE;
---o[ucblBarb BHyrpeHHee crpoenue Comrqa ll cloco6u nepegarru sHeprnu Ltg rIeHTpa K
IIoBepxHocTr.r;

---o6rscHsrb MexaHlI3M Bo3HuKHoBeHr.r, ra comrqe rpanyJrrrlur,r u flsreH;
----oll{cblBarr ua6ruoAaeMhle trporBJleulrlr coffreqHoft aKT]rBHocrg u t4xBJrr{rHr,Ie na 3eul,o;

-BhFr[cnffTb 
paccTorHr{e Ao 3Be3A rro foAuqHoMy [apaJrnaKcy;

-HtBhIBaTb 
ocHoBHbIe OTJII4qHTOJIbHbIe OCO6euuocTu 3Be3A pa3nuqHbD( flocneAoBaTengrocreft

Ha AHarpulMMe (crreKTp 
- 

cBeTHMOCTb);
----cpaBHI'IBarb MoAenI{ pa3JIHlrHbD( Tr,r[oB 3Be3A c MoAenbro Coluqa; ---o6rscHsrb [pryr,r6br

I,I3MeHeHI,rf oBeTI{MOCTT.I UepeMeHHbIX 3BBA;
---our{cbrBarb MexaHr,r3M Bc[brrrreK Honrx n Caepxnontx;
---orleHlrBarb BpeM.s cyulecrBoBilHur 3Be3A B 3aBT4CIIMOCTU OT I,rX MaCCbI;
---ofltrcbrBarb grarrbr Qoprraupon amufi. H gBoJrrouu]r 3Be3Abr;

-xapaKTepl'I3oBarb Qusu'recxue oco6ennocru o6reKToB, Bo3Hr.rKarotqux Ha KoHeqHofi cra.U,ru
3BOJITOq[u 3B$A: 6enrx KapJrr.rKoB, ueftrpouHrx 3Be3A il qepHbx Ar-rp;
---o6rscHsrb cMbIcJI non.f,rllfi (rocuoror[x, BceneHHar, MoAeJ6 Bcirensofi, Eo*uofi nspnrn,

penr{KToBoe uslyreuue);



-xapaKTepu3oBarb 
ocHoBHLre napaMerpbr faraxruxu (pasrraeprr, cocraB, crpyKTypa u

ruxeuaruxa);

-olpeAensrb 
paccrorn[e Ao 3Be3AHbrx cxonrexufi la raJraKTHK rto t1e$euAzrM Ha ocuoBe

3aBHCUMOCTU (([epUOA 
- 

CBeTITMOCTb);

-pacllo3HaBarb 
rH[br raJraKTI{K (cuupanunrte, gJlJrunrrrqecKr{e, HeflpaBuJrbnue);

- cpurBHr,rBarb BLrBoArr A. Sfisurreftua u A. A. Opu4rr,raHa orHocr{TeJrbHo MoAeJru Bcerexxofi;

- o6ocxoBbrBarb cnpaBeAJruBocrb MoAeJrr{ (Dpugrr,raHa pe3yJrbraraMu sa6moAeuufi <xpacuoro
cMeIqeHI{t) B cIIeKTpix IaJTaKTHK;

--{oprraynupoBarb 3aKoH Xa66m; 
- 

onpeAenrrb paccrorHr,re Ao ranaKrr,rx Ha ocHoBe 3axoHa
Xa66rm,;

-rro 
cBeruMocru Cnepxnonrx;

---{rIeHHBarb Bo3pacr Bceresxofi Ha ocHoBe nocrosuuofi Xa66na;

-uuTeprrperlrpoBarb 
o6napyxenue peJrr,rxToBoro H3JrfreHH, KaK cBlrAereJrbcrBo B flonrsy

rr{rrore3br foprvefi Bceleuuofi ;

-rnaccu(fnqllpoBarb 
ocHoBHbre rrepuoAbr gBoJrrouuu Bceresxofi c MoMeHTa Hatrara ee

pacuupeHr,rx - Eonruoro B3pbrBa;

-IrHTepnperrlpoBarb 
coBpeMeHubre AaHHbre o6 ycxopeHr.r[ pacuupex[r.f, BcereuHofi rar

pe3ynbrara Aeltcrsus aHTnT.f,roreHr,r.f, (TeMuofi sueprtrtr>> - BHAa Marepr{u, [pupo4a xoropofi
erue He[I3BecTHa;

-cucreMarl{3[IpoBarb 3HaHH, o MeroAzx HccneAoBaHtts. H coBpeMeHHoM cocroruuu upo6leurr
cyulecrBoBaHll xr{3Hra so Bcenennofi ;
-BbrloJrurrr xa6lroAenr{r B AHeBHoe u BetrepHee BpeMr.
Burrycrnur na 6asonoM ypoBHe [oryrrur Bo3MoxHocrb HayqlrTbcr:
- r[opuyrapoBarb ueJlb r.rccneAoBaHr,rs rlrfl olpeAeJreH]rfl pa3Hr,rubr ocnerqenuocreft,
co3AaBaeMbrx cBeTHJraMu, no I,I3BecTHbM 3HalIeHI.I.f,M 3Be3AHbrX Benfi!il,IH; [IClOJIb3OBaTb
3Be3AHyro Kapry AJr, rro]rcKa co3Be3Arrft u snesA ua ue6e;

- caMocrotreJlbHo [naH[poBarb r,r [poBoAr,rrb acrpoHoMuqecKr,re ua6moAenufl, ga $asartau
ABHxeHr{fl Jlynu c co6nrcAeHrreM npaB[r 6esonacnofi pa6oru;
- uuTepflper]IpoBarb AaHHbIe o cocraBe r,r crpoexr{u Comula, [oJrfreHHbre c rroMorllbro
coBpeMeHHbrx MeToAoB;

o[IICbIBaTb COCTOflHLIo 3Be3A Ha OCHOBe COBpeMeHHLTX KBaHTOBO-MeXaHr.IqeCKr,rX

[peAcraBnesnfi o crpoeHr.ru Bceleuuofi ;
- xapaKTepl,I3oBaTb [apaMeTpbl cxoAcTBa BHyTpeHHero crpoeHrlc u xuMlrqecKoro cocTaBa

[JIaHer sel,rHoft rpyrrflbr;
- o6rscHsrr oco6enHocrl,I ByfiKaHuqecxofi AesreJlbuocr[I I{ TeKToHr{Ku Ha rrJlauertx geunofi

lpyrurr;
- $oprrrynnpoBarb ocHoBHbIe rrocryJrarbr o6uefi Teoplrfi orHocuTeJrbHocrr{;
- o[peAenflTb xapaKTepr{crr,rKu crarlr{oHapnofi Bcereusofi A. Silurureftna; r{crroJrb3oBarb
s([(pert .(onnepa u ero 3HaqeHrre AJr, [oATBepxAeHH, Hecraur.roHapHocru Bcerennofi ;
- xapaKTeprtoBarb [poqecc oAHopoAHoro il H3o- TporrHoro pacrufipeHr.rr Bceleuuofi;

rloprraynnpoBarb 3aKoH Xa66na.

Cogepxanue
BseAeHHe B acrponoMuro
Crpoeuue rr Macrura6rr Bcelenuoil, u coBpeMeHHue na6.nroAeHrrr
Kaxue reJla 3arIoJIHrIor Bceneuuyro. KaxosH Hx xapaKTepHbre pa3Mepbr lr paccrorHr,rfl MexAy
HHMH. Karne $usu.recxr.re ycroBzq Bcrperrarorc.s B Hux. Bcerennas pacruup.serc.fi.
fae n xax pa6otalor cilMble KpyrrHbre onr[trecKue reJrecKorru. Kar acrpoHoMbr r,rccneAyror
raMMa-I,I3JIyqeHLIe Bcerennofi. 9ro yBr,r.qenu rpaBlrrarluoHuo-BoJrHoBbre v nefirpunurre
TEJIECKOIIbI.

Acrpouerpnr
3n€sAHoe ne6o u BnAr{Moe ABrrrxeHne ne6ecurrx cBerrrJr



Kaxue snegArr BxoArr B ce3B€.qur Opuona u Ile6els. Coluqe ABuxercs tlo 9KJII4[T]IKe.

flnaneru coBepl[arcr uetneo6piBHoe ABI,IxeH]Ie.
He6ecuue KoopArnHarbr
r{ro raxoe ue6ecsuft sKBarop u ue6eqrrrfi uepu4uau. Kax crposr gKBarop}IaJItHyIo cllcreMy
ne6ecnux KoopAlrHar. Kax crporr roprr3oHTarrbr{yrc cucreMy ne6ecHrrx KoopALIHar.

Br,rluproe trBlrxeHlre rlJraHer u Co.iInqa
flerleo6paruoe ABr.rxeHue nJraHer, rrorr.f,THoe t4 [prMoe ABI.IxeHI,Ie [JIaHer. Sxlnnruxa,
3oAlraxaJrbHbre co3Be3Aur. HepanuoMepHoe AB[rxeHIde Colsqa no 3KJII,ITITI,IKe.

,(nnxenue Jlyxu rr SarMeH[fl
(Dagu Jlynu Ia c[HoAr,rtrecxufi Mecflrl, ycJroB]rs HacrynneHu, coJrHeqHoro u JIyHHoro garueuuft.

Ilo.rerray rrpoucxoArr coJrHeqHbre 3arMeHr,rs. Capoc u [peAcKa3anug 3atuesnfi
Bpervrr r,r r(aJrerrAapb
3segAHoe v conHeqHoe BpeMr, se€sAuufi u rponu.recrufi roA. Ycrpofictno nyHHoro lt
conHeqHoro KzrneHAaps, npo6leuu Iax couracoBaHr,rs lOmaaucxufi Lr rpnropuancruft
KarreHAapH.

He6ecnac MexaurrKa
feruoqenrp[qecKas cucreMa Mrrpa
flpegcraueHr.rfl o crpoeHlrr{ CoffreqHofi cucreMhr B aHTHqHbIe BpeMeHa I{ B cpeAHeBexoBbe.

femroqenrpraqecxaff cracreMa vlupa, AoKa3arenrcrBo BparrIeHH.[ 3eurr BoKpyr Connua.
flapanlaxc snesA r,r oflpeAeneHr,re paccroflHHs ro Hr.rx, rapcex.
3arconrr Kenrepa
Orrprrtre I4. Ken.nepoM 3aKoHoB ABlrxeHr.r.rr nJraHer. Orrprnue 3aKoHa Bceuupuoro rroreHl{t
u o6o6u0nHbre 3aKoHrr Keuepa. Onpe,qereHrre Macc He6ecnrrx rer.
KoctrruqecKlre cKopocru
Pac.r6rH uepnofi u rropofi KocMr{qecKoft cxopocrvt v ux Qusuuecxnft currcr. flonet IO.A.
farapuua BoKpyr 3euru rro KpyroBofi op6ure.
Mexn;ranerHbre neper6rrr
flonsrrre onrraMirJrbHoft rpaexropnu norEra K rrJraHere. Bpeug noleta K nJlauere fi Aarbt
crapToB.

Jlyua u eE nrrqHrre Ha 3epuro
Jlynnuft penreS r ero npupoAa. flpnnuauoe B3alrMoAeficrsue Mex,(y Jlyuofi u 3erran6fi.

YAaneuue Jlyurr or 3eu.un H 3aMeAJreHHe BparqeHus 3eunu. flpeqeccue geunofi ocvt 14

[peABapeHr,re paBHoAeHcrnufi .

Crpoexue co.rrne.ruofi c[creMbr
Conpemeuubre rrpeAcraBJreHrrs o Comreqnofi cucrervre.
Cocras Corue.rHofi cr{creMbr. fbranersr aeunoft rpylrrhr kr rrJrauerbr-furaHTbr, Hx
rpl,IHulrmranbHbre prulnuqus.. O6raxo KoMer Oopra n llosc Kofinepa. Pasueprr rer comreqHoft
CI,ICTOMbI.

[nanera 3eMJrq
(Doprr,ra E pa3Mepbr 3euru. Bnyrpennee crpoeHHe 3eurn. PoJIb napxr.rKoBoro so$erra a

tf opuraponaHlrr,r KJrlrMara 3eulu.
ffraneru reprnofi rpyrrrrbr
I,IccreAonanur Mepxypux, Beneprr u Mapca, r4x cxoxecrr c 3eur6ft. Kar napHr.rKoBbrfi sr[$err
rpeer floBepxHocrr 3eurr.r H fleperpeBaer arMoc$epy BeHepu. Ecrr .un xr3Hb ua Mapce.
Ssorroqrs op6ur
crryrHlrKoB Mapca @o6oca u .{efirraoca.
fl.nanernr-rrrraHTbr
Ousu.Iecxue csoficrna lOuurepa, Carypua, Vpana u Heuryua. Bymauuqecxrur AerrenLHocrb
Ha c[yrHI,IKe lOnurepa IrIo. IlpupoAa Koneq BoKpyr rJraHer-rprraHroB.
[ranerrr-KapJrrrKn n nx cnofrcrna.
Ma.nsre rera Co.nne.rnofi crrcreMbl



flpupoga H aBuxeHI,Ie acrepou.uon. Cnequsuxa ABI'IxeHlIfl rpyflr acreporAon Tpoxuqea u

fperon. Itpupoaa H ABLrxeHre KoMer. Ilosc Kofirepa u O6naxo KoMer Oopra. flpupoaa
MeTeopoB,r MeTeoprIToB.

Mereoprr H Mereoplrrbl
flprpoga uaAarou[x gn6gA, MereopHbre noroK[r ri ax paAuaHTbI. Cnssr MexAy MereopHbIMrI

rroroKaMr{ rr KoMeraMu. Ilpnpo4a KaMeHHbrx }r xeJre3Hbrx MereopuToB. flpr,Ipoaa Mereop}rrHbrx

KparepoB.

Ilparru.recnar acrpoQnsnxa u Qnrrxa Colnua
MeroArr acrpo$uruqecxnx uccreAonanufi
Ycrpoftcrro Lr xapaKrepr,rcrnKr,r reJrecKorroB pe$parropon u peSlexropon. Ycrpoftcrno
paAlrorenecKonoB, paAuouHTepSeporvrerpu.

Co.nxqe
OcnosHrre xaparTepucrlrKr{ Colxua. Onpe4eren}Ie N{accLI, TeM[eparyprl I,I xuMllqecKoro
cocraBa Consqa. CrpoeHue corue.{uofi arrtaocQepu. Coflue.{Ha, aKTLIBHocrr n eE BItufrHile Ha

3ervrnro n 6uoc$epy.
Bnyrpennee crpoeHrre Co.nuua
Teopern.lecxufi pacver reuneparypbr B rIeHTpe Connqa. .f,.qepnrtfi IrcrorIHI{K gHepruu }I
repMosAepHhre peaKrlrar4 clrHTe3a reJrl,tfl r.r3 BoAopoAa, flepeHoc gHeprHH H3 ueHTpa Comtua
Hapyxy, KoHBeKTT{BHas 3oHa.

Hefirpnnnufi rerecxon u na6moAeHr,rfl rroroKa nefirpuuo or Colsua.
3n€:uu
OurosHrre xapar$ep[crrrKu sn6rA
Onpe4e-neHrae ocHoBnbrx xapaKTepr{crr.rK ssesA: Maccbr, cBer}rMocrrr, TeMrreparypbl u
xnMr,rqecKoro cocraBa. Cnexrparruar xraccuQuraqur ssEs.q a ed Qzsuuecrue ocHoBbI.

fluarparvfftaa (cneKTpanrnsrfi KJracc)) -cBeruMocrr snEsg, cBr3b MexAy uaccoft ra cBeruMocrrrc ss€sA.

BHyrpennee crpoeH[re re€rA
Crpoeuue 3Be3Abr ruasHoft [ocneAoBareJrbHocrr.r. Crpoenne gsEsA KpacHbx rrIraHToB vt

cBepxrlraHToB.
Ee.nrre KapJrrrxrr, xeftrponHue :n€tgrr, tryJrbcapbr u u€pnsre Ablpbr
Crpoenne ese:A 6enrrx Kapnr.rxoB H [peAen Ha ]rx Maccy - flpeAen rlaugpacexapa. flymcapbl I,I

nefirpoHHue ssesArr. Ilpupoga u€pHrx Abrp ra ux rapaMerpbl.

,{noftnue, Kparubre r.r [epeMeHnrre cn6:Arr
Ha6nrcAenus AsofiHrx Lr KparHbx seegA. 3aruesno-[epeMeHHbre gnegAu. Onpe4eneru{e Macc

AsofiHrx ssesA. Ilynrcupyroque uepeMeHHbre sn€34u, KpHBbIe rl3MeHeHrfl 6recra qeQeua.

3aercuNrocrb MexAy cBerrrMocrbro r.r uepuoAoM nynbcauufi y {eQer.ra. I{eQeE,{rr - MasKr{ Bo

Bcerensofi, no KoropbrM o[peAenc]or paccrof,Hus Ao Aa-udxnx cxonrenufi H TIIJIaKTI{K.

Honrre rr cBepxHosrre sn6gAsr
XapaxrepracrnKu Bcrrbrrrre( HoBbrx snesA. Csssr HoBbrx snesA c recHhrMll Arofinrruu
cr,rcreMaMr,r, coAepxarqr,rMr{ 3Be3Ay 6emrfi Kapnr,rx. flepereraulre BelrlecrBa I,I {AepHufi eapun ua
floBepxHocru 6eroro
KapnlrKa. Kax nsprmalorc, cBepxuoBbre snEgAsr. Xaparrepr,rcruKr{ BcrrbrrueK cBepxHoBbrx sr€sA.
fparuraunonsuft KoJrJranc 6eroro KapJrr,rKa c uaccoft rlau4pacerapa B cocraae recHoft Anofinofi
3Be3Abr - BcrrbrrrrKa cBepxHonofi nepnoro rr,r[a. Bspur Naacc[sHofi 3Be3Abr B KoHIIe csoefi
3Bonroqul,I - B3pbrB cBepxHoBofi nroporo rrrfla. Ha6nroAesr.re ocrarKoB B3pbrBoB cBepxHoBbD(

ss€sA.

Snoflroqrlfl:n6s.q: poxAeHue, rtrr3Hb rr cMeprb rr6rg
Pac.rer [poAonx[TeJrbHocr]r xr,r3Hr,r sn€sA pasuofi Maccbr Ha ilIaBHofi uocneAoBareJlbHocrll.
flepexo.q B KpacHbre rlrraHTbr Ia cBepxr[raHTbr [ocJre racqepnaHlrfl BoAopoAa. CnorofiHaq
3BOJTTOUU' MaJIOMaCCI BHbrX



3Be3A, H rpaBuTaur{oHHbrfi Konnauc }r B3pbrB c o6pa3oBau[reM HefiTpoHHofi 3Be3AbI HrH qepHofi

Abrpbr rrraccunnofi 3Be3Abr. Onpe4eneurre Bo3pacra gn€sAHHx cxouenufi I{ orAenbHrx gsegA H

npoBepKa reopuu oBonroquu gn€g.q.

Mneqxrrft llyrr
fa:urrbrJrbnfalarrnxe
Kar o6pasyorcs orpu(areJrbHbre ryMaHHocru. Ilo.reuy cBerrrcr 4nlpSysuue ryMaHHocrrr
Kax xouueHTpr.rpyrorcr ra3oBbre r,r [br,JreBbre ryMaHuocru e fanaKruxe.
Paccesnnue u tuapoBrre sn€sAubre cxorrJreHlrr
Ha6nro.qaelarre csoficrBa paccerHHbrx sn6sAHrx cxonrentfi. Ha6nro,qaelmre csoficrBa rllapoBbrx
snesAHrx cronuennfi. Pacupe4eJreHr,re H xapaKTep ABr.rxeHr,rfl cxonreuufi r lanaxume.
Pacnpe4enenue 3n639,
cxoulennfi, ra3a r,r nbrJrr,r n faraxrure. CnepxuaccwBHar, udpnax Arirpa B rIeHTpe lanaxruxra n
KocMI,IqecKI,Ie nyqr. I,InQpaxpacuue sa6lroAeHrfl ABr,rxeur{fl sresA B rIeHTpe falaxrnxn u
o6uapyxeuue n IIeHTpe fanaxrnxu cBepxMaccusHofi uepnofi Abrpbr. Pacqer rapaMerpoB
cBepxMaccilsHofi u0pxofi Abrpbr. Ha6mo.qesr,rfl KocMrrrrecKr,rx ;ryreft u rrx cBfl3b co B3pbrBaMrd

cBepxuoBbrx ss0sA.
falarrr.rr<n
Kax ruaccnSuquponanu raJraxTr.rKu uo (foprrae H KalvreproHHiur AlralpaMMa Xa66la. Csoficrna
crruprlrlbHbx, gJIJIpIrITI4rIecKEx u HelpaBI{JIbHbrx raJraKT}rK. Kpacuoe cMeuleHr4e B cueKTpax
ftIJraKTlrK r,r onpeAeneH r,re
paccTof;Hr,If, Ao Hlrx.
3axon Xa66;ra
Bpaqeuue fturaxTr{K u reuuag Marepu, B Hr,rx.

ArrilsHrre raJraKTlrxrr H KBa3apbr
llpupo4a aKTI,IBHocrIa raJraKTr{K, paA}roranaKTprKr,r u ssaprrdo,qeficrByrotque rafla(TlrKr,r.
Heo6uqsue cnoficrna KBa3apoB, ux cB.[3b c sApaMH riuraKT[rK H aKTr,rBHocrrrc vOpnbrx Abrp B

HHX.

Crou.nennfl raJrar(TrrK
Ha6nro.qaeMrre csoficrBa cxotrnenraft ftIJraxrr{K, peHTreHoBcKoe u3JryqeHr{e, TeMneparypa 14

Macca MexraJIaKTI,IqecKoro rtr:a, neo6xoAuuocrr cyulecrBoBaHr,rfl r€usoft Marep]r]r B

cKorIJIeHI,If,x raJIaKTI,IK. Oqenxa Maccbr rcusofi Marepur,r B cronJreHusx. fl,neucras crpyrTypa
pacnpeAeneHr,r,

riIrIaKTr,rKlI cronleuufi ruIIraKTI,IK.

Crpoenue rr 3BoJrroqns Bce;rennofi
Kone'ruocrr n 6ecxoHerrHocrb Bcerennofi - [apaAoKcbr KJraccuqecrcofi KocMoJror[[.
3arou BceMLIpHoro rflroreur.lf, r.r flpeAcraB:lienufl, o KoHeqHocru u 6ecroneqsocrn Bceleuuofi.
Oorouerpu.{ecrufi [apaAoKc r4 rrporr.rBopeqr4s MexAy KJraccuqecKprMrr rrpeAcraBneHr4flMr,r o
cTpoeHr.ru

Bceleuuofi u sa6ruoAeHI{ffMLI. Heo6xolrarraocrb rrpr{BneqeHr{.,r o6rqeft Teopfifi orHocureJrbHocrr{
AJL flocrpoeHl,L MoAenI{ Bceressofi. Cns:r Mexry reoMerpr{qecru.rx csoficrn [pocrpaHcrBa
Bceneuuofi c
paclpeAeneHlreM r,r ABr.rxeHr{eM MaTepuu s Heft.
Pacurnpamrqafl cfl Bce.[euHas
Cesgr cpeguefi nJIorHocrLI Marepr,r[ c 3aKoHoM pacurupeHr,r, u reoMerp[qecKr,rMr,r csoftcrsaMpr
Bceleusoft. EeKrEAoBa I,I HeeBKJrr,rAoBa reoMerpr{fl Bcelessofi. OnpegeneHr.re paAuyca u
Bo3pacra Bceneunofi.
Mo4els <<ropx.refi Bcerennofi>> N penuKToBoe r,r3ryqeHr,rc. O6paronanue xuMrrqecKrrx
SJIeMeHToB no Bceleunofi. O6urve rerrvtfl. no Bcelennofi u ueo6xoAuMocrb o6pasonanu.,r ero Ha
paHHHX gTafiax
gBoJIIoqLIH Bcelenuoft. Heo6xo.ql,IMocrb He roJrbKo srrcoxofi rrJrorHocrr4 BerqecrBa, Ho I{ ero
srrcoxofi TeM[eparypbl Ha parlHr{x grarrax sBoJrroqu[ Bcenenuofi. Pe.nuxronoe r.r3nyqeH6e 

-I,BIIyIeHLIe, Koropoe ocriulocb Bo Bcenenuofi or ropsqero [r cBepxnnoruoro cocrorHnfl



Marepr,rfi Ha paHHr{x granax xr,r3ur,r Bcerennoft. Ha6ruoaaeMble csofictsa penI,IKToBoro

H3nf{eHufl. flovernry seo6xoAuuo rtpuBneqeH[e o6rqefi Teopuu orHocI,ITeJIbHocrlI Aff
flocrpoeHlr.f, MoAeJr[r Bcerennoft .

Conperrennrre npo6.ireMbr acrpoHoMrrlr
Vcxopenuoe pacunpenue Bce.nennofi ra r6unas oHeprlrr
Ha6moAesr,r, cBepxHonrx ss€sA I runa n Aan€xnx raJIaKTI,IKux I,I orKpblTlle ycKopeHHoro
pacuupeHrrfl Bcereunofi. Orxpurue c]rJrbr BceMrrpHoro orrtuIKuBaHI,Is. T€rranas gHepru.t

yBeJruquBaer Maccy Bceleunofi rro Mepe ee pacu[peH]Ifl. flpupoaa cI4JIbI BcerrlupHoro
OTTAIIKI{BAHI4.fl.

O6napyxenrre rrJraHer Bo3Jre Apyrux :n€s.q.
Ha6nro.qenils. 3a ABr4xeHr.reM gsEsA r,r olpeAeneHu, Macc HeBLIAIIMsIx clyrHl,rKoB 3n€sg,
Bo3Myr[arculux rrx nprMoJrr,rHefinoe AnuxeHr,re. MeroArr o6uapyxenuf, 3K3onJlanet. Oqesxa
ycronufi Ha rroBepxHocr.,rx
oK3o[JIaHer. floucr gx3olnaHer c xorr,r(poprHbrMr ycnoBusMr,r,{JIfl xH3H}r Ha Hux.
[oucru xn3Hrr [r pa3yMa ro Bcelennoft
Pasnurrre npe4cranrtenuft o Bo3H]TKHoBeHHH vt cyulecrBoBaHur,r xr.r3Hu Bo Bcereuuoft.
Conpeueuubre orleHKr,r xonuqecrBa BbrcoKopa3Blrrhrx rlr,rBr,rJru3allufi s failarrraxe. flonrImu
o6napyxenus ri rtocburKu clrrHaJroB
BHe3eMHbIM UHBIInI,I3aUI,ISM.

Karenga 12 rracc ITEMATIqECKOE IIJIAHH HIIE KJracc I qac B

Co4epxauue Ilb
n\n

Teua An{ 3a[Hcr,r B xypHzrJre AaTa ffpuneran
HE

BeeAeHHe

acTpoHoMr{ro

(6'r.)

1\1 flpeAuer acrpoHoMur.r
2U 3sesAHoe ne6o
3ti I4sMeHeH ue r,u4a 3Be3AHoro

He6a B TelreHr,re cyroK
4\4 IrIsNdeHeH ve B:aAa 3Be3AHo ro

He6a B TeqeHue roAa
5\5 C noco6u onpe.{eJreHr{f,

reorpaor4qecKofi rrrr4porbr
6\6 OcnosH r43MepeHr{.f, BpeMeHr,r

CrpoeHue

corHe.rHofi

cl4creMbl (5.r.)

1\7 Bu4uruoe ABHxeHrre [JraHer
2\8 Pa3nurue npeAcraBresufi o

CorHe.rHofi cucreue
3\9 3axonrr Keurepa - 3aKoHbr

ABr,rxeHpr.f, He6ecHbrx reJr
4\10 O6o6rqeHrae ra yror{HeHrae

HrrcrosoM 3aKoHos Kenrepa
s\l1 O upe4ereHr4 e p ac cr os:nuir

Ao ren CorHe.rHoft cucreuu
I{ pa3MepoB grlrx ue6ecsux
TCJI

@usu.recxa,

npupoAa rerr

ConHe.rHofi

1\12 Cucreua <<3euns - JIyHD)
2\13 flpupoga Jlyuu
3\14 llnaHerrr seNaHofi rpyrrrrbr.

fhaseru - rr4raHTbr
4\1s Acrepou.ubr r4 MereopuTbr



cucreMbr (6.{.) 5\16 Koueru rr Mereopbr
6\17 3a.rer J\bl no reMe:

<<@uau.recKafl npupoAa ren
Comre.{Hofi cucreuu>>

Comrqe

3Be3Abr (10.r.)

1\18 O6utue cBeAeHHf, o ColHqe
2\19 Arrvrocfiepa Conuqa
3\20 I4cro.rH[KH gHepnirur r{

BHyrpeHHee cTpoeHr{e
CorHua

4Ut ConHrIe H xr{3Hb 3eunu
5lo2 PaccrogHrre Ao 3Be3A
6\23 flpocrpancrBeHHbre

cKopocTH 3Be3A
7V4 @usuqecKalr npr4poAa 3Be3A
8Us Cs.f, ss MexAy Srasu.recxuruu

xapaKTepucTr4KaMr4 3Be3A.

.{aofiHrre 3Be3Abr.
9U6 @zsu.recxue [epeMeHHbre,

HOBETe H CBepXHOBbre

3Be3Abr.
l0u7 3aqer Nb2 no reMe <ColHqe

II3Be3Abr)
CrpoeHue H

9BOJrrOqU'

BceneHHofi(6v.)

ru8 Haua larrarruxa
2lo9 flpyrue ftLrraKrLrKH
3\30 MeraranaKTr,rKa
4\31 flpoucxoxAeHne r{

9BOJrrOqU' 3Be3A r4 rErJraKTr4K

5\32 flpoucxoxAeHrre nnaHer H

IIIX CIyTHIIKOB
6\33 XzsHr H pzltyM Bo

Bcelennofi
34 ?Iroronufi ypox no

acTpoHoMr{H


