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floqcHHTeirbHafl 3arlucKa

Pa6o.rac rrpoFpa\t\ta tto K].pc]' acrpoHoMHu 11 KJIacca cocraBJleHa Ha ocHoBe cneAyrculHx

I-\l*]{e}ftOB: '
o (De:epanrsrrfr Ko\rnoHeHr roc),xapcrBeHHoro craHAapra o6ulero o6pa:oeaunx LI

Qe:epanbHoro 5a:ucuoro 1'ue6Horo nJraHa gns , o6rrleo6pa3oBareJIbHIIX yqpexAeunit,

pearu3\Torunx rrporpa\i\{br o6ulero o6pasonanur (llpuxa: MO pr H P@ or 05.03.2004r.

-\q1089) c H3\reHeHHr\rH or or 7 .06.2017r. (uprara: MHso6pHayrn Jtlb 506)
. flpuuepHaq nporpa\{rra 1'ue6Horo rpeAMera ACTPOHOMI,Ifl I I rc1. (anropbt nporpaMMbl

6.A. BopoHuoe-Be,trqN,ruHoB, E.K. Crpayr, M.: Apo$a, 20 I 3 r.), peKoMeHAoBaHHafl

nncb\roM AerrapraMeHTa rocyAapcrnesuofi TIoJILITLIKI4 B o6pasonauuu MO A H PO or
07 .07 .2005 r. J\b03 -1263 ;

B co,fepx(aHnpr pa6ouefi [porpaMMa rro acrpoHoMlln npeAnonaraercq peanla3oBarb

a6TvarbHble B Hacroqrqee BpeMq KoMrlereHtuocrnrrfi, rur{HocrHo-opl4eHTIlpoBaHHufi,

.tef,Te-lbsocrHrrfi noAXoAbI, Koropble o[peAer.s]or s ad artu o 6yv e uun :

- npuo6pereHlre rnauuit u )'l\,{enr4it 1lq uc[orlb3oBaHl4-fl B npaKTnqecxofi AeflTenbHocrl{
H noBce.lnesHofi )KI43HI,I;

- oBnaAeHr4e cnoco6auu rro3HaBarersnoft, un$oprr,raul4oHHo-KoMMyHltxaruenoft vr

peQ-rencueHofi Aetrenbnocreft ;

- ocBoeHr{e no3Hanarelruoft, unr}opruraunonnofi, KoMMyHuratueuoft, peQnexcusHofi

KoMrrereHulift.
Ilenu o1yueuun:

,/ oco3HaHue flphHuurrHaltHofi ponu acrpoHoMr4n B no3HaHHI4 QyH4aveHTartbHbtx 3aKoHoB

npHpoAbl H SopvrapoBaHnn coBpeMesuofi ecrecrBeHHoHayqHofi rcaprl4Hbt Mhpa;
./ npuo6pereHue xtattui,t o Su:rauecr<ofi npnpoAe He6ecHux reJI 14 crlcreM, crpoeHus t4

3Bonrour4n BceleHHofi, rrpocrpaHcrBeHHblx u BpeMeHHbIX Mac[Ira6ax BcelesHoil, uau6oJlee

BaxHbrx acTpoHoMzqecKr4x oTKpbrTLrflx, oflpeAenl4Blrlnx pa3BI4TI4e HayKLI H TeXHHKH;
./ oBnaAeHHe yMeHr4.qMH o6rscHqrr Br4Ar4Moe noJloxeHl4e v ABIDKeHI4e ue6ecsux reJI

npr4Hur{naMr4 onpeAeJreHlur MecrorroJro)KeHl4q u BpeMeHI4 rlo acrpoHoMHqecKuM o6rerrav,
HaBblKaMH [paKTr4qecKoro HcnoJrb3oBaH:nfl, KoMnbrorepHblx npnnoxenvtit ptn onpeAeneHvtfl.

BuLa 3Be3AHoro He6a B KoHKperHoM rryHKTe D,nfl 3a4aHHoro BpeMeHH;
./ pa3Br,rrr4e rro3HaBareJrbHbrx HHTepecoB, r4HTeJIneKTyanbHbIX 14 TBopqecKux ctroco6nocreil e

rrpoqecce npao6pereHr4r zlaalnvth no acrpoHoMur{ c HctIoJIb3oBaHHeM pa3rHqHsIX

r4croqHr,Iron raHQopMarlur,r H coBpeMeHHbIX raHSopHaatlLIoHHbIX TexHoJIoruit;
,/ HcrroJrb3oBaHr4e npuo6pereHHbrx zsanuit v ynrennfi Ailfl pelxeHl4q npaKTutlpcKnx 3aAar{

[oBceAHesHofi )KH3HI4;
,/ 

SoprtaupoBaHHe HayrrHoro MHpoBo33peHHt;
./ 

SopnanpoBaHr,re HaBbrKoB r4crronb3oBaHAfl ecrecrBeHHoHayqHbIX 14 oco6euuo Quaurco-
,/ MareMarnqecKr,rx :;rrauuh Arq o6reKThBHofo aHaiII43a ycrpoficrsa oKpylKaroqero MI4pa Ha

[pHMepe AocrrDKeHufi corpeueusofi acrpoSn3r4Kn, acrpoHoMr4vr v KocMoHaBTI4Kt4.

O6ruaq xapaKTepl{cruKa rlpeAMera
Kypc acrpoHoMvrpr rpra3BaH cnoco6crBoBarb $opnrupoBaHllro coBpeMennofi Hayuuofi

KaprraHbr Mlrpa, pacKpbrB afl pasBkrrr,re [peAcraBneuufi o crpoeHl{u Bcelesuofi KaK oAHofi us

eaxHefiruux cropoH Anr4TerrbHoro rr cJro)KHoro ilyrl,I IIo3HaHuq r{eroBer{ecrBoM oKpy)Karouefi

npr4poAbr H cBoero Mecra e Hefi. Kypc acrpoHoMklvr XI rnacca He roJIbKo 3aBeplxaer Qusnro-
MareMarprqecKoe o6pasonaH:ae, Ho 14 Hecer n ce6e o[peAeneHnrrfi o6rqeHayqnufi I4 KynbrypHrrfi

noreHulran. AcrpoHoMprfl flBrqercf, 3aBeprlarcrqefi (pranoco$croft v Ml{poBo3speuuecrcoft

Ar4crlfirrnuyoit, kr ee ilperroAaBaHne ecrb Heo6xoArlMocrb Anq Kar{ecrBeHHoro noJlHoro

ecrecrBeHHoHaf{Horo o6pa:onantrfl. Ees cileqnanbHoro $opnrrapoBaHl{q acrpoHoM}IrrecKl4x

sHaHrafi He Mo)Ker c$opnrupoBarbcq ecrecrBeHHoHafrHoe Ml4poBo33peHre, qenbHaq Suszuecral
KaprraHa Mr.rpa. AcrpoHoMvrs, Mo)r(er rroKa3arb eAHHcrBo 3aKoHoB npplpoAbl, rlpzMeHuMocrb

3aKoHoB Susuxn x ne6ecubrM TerraM, Aarb uenocrHoe IrpeAcraBrleHue o crpoeHvrv BcelesHoit u

rro3HaBaeMocrr,r Mr4pa. Oco6yro ponb npu I,I3yqeHHH acrpoHoMvrr Aon)I(Ho cblrparb



Hcno-Tb3oBaHEe 3HaHHfr, [onfreHHbrx o6yraroqvrMvrcfl no ApyrrlM ecrecrBeHHoHayr{HbrM
trper\{era\(. B nepB,vro oqepe.{b Iro $u:raxe. Marepuan z3yrraeurrft B Har{rure Kypca B TeMe
', flpax-rnvecxtu acrpoHo\rvrfl., seo6xoAnu [nfl o6rqcHeHuq Ha6nroAaeMbrx HeBoopyxeHHbrM
r--Iano\r acrpoHo\rr{rrecKur se-reHuft. ,

-\crpo$I,I3ur{ecKas HanpaB-reHHocrb Bcex nocneAy}oulr4x reM Kypca coorBercrByer
coBF€\renHo\t\- ilo--IojfieHLlro B HaYKe. fnaeHofi saAaqeft. Kypca craHoBrrrcf, cr{creMarvgar\vTfl
.tmnpnsx cB€.feHnft o npupo.le se6ecHrrx reJr, o6rqcHeHr4e cyuecrBeHHbrx 3aKoHoMepHocreft
E F\ach?brne Qn:uuecxofi c)-IrtHocrr,r na6nroAaeMbrx Bo BceresHofi qerertuit. Heo6xollrMo
crcoSer no-rElepxHBarb. lITo 3To craHoBnTcs Bo3Mo)KHbrM 6laroAapf, rxl,rpoKoMy r{clonb3oBaHrlrro

Qnrnuecreni reopufi. A raKxe r4ccneAosaHuil r43n1.,{eHu-f, He6ecnrrx reJr, rrpoBoAr4Mbx
IIpaI-TITEIecKE rlo Bce\t,v cneKrpy oneKTpoMarHlrrHbrx BoJrH He rorrbKo c noBepxHocrr4 3eulu, no
x c Koc\rrrqecKl{x ailnaparoB. BcereHHa.fl ilpeAocraBJrf,er Bo3Mo)KHocrb r43yr{eHr4q raKr{x
cogroqxuE eeuecrBa H noref TaKI4x xapaKTeprrrcrr{K, Koropbre noKa HeAocrr.rxr4Mbr B 3eMHbrx

-raSoparopn-f,x. B xoAe rl3freHlaq Kypca BaxHo c(popnrupoBarb rrpeAcraBJreHr{e o6 ssorrcur{r4
HeopftlnlTElecxoft [pLIpoAbI KaK TJIaBHoM Aocrra)KeHr4rr coBpeMeHsofi acTpoHovtvrvr.
Brmo-rn-se\Gle o6yrarouprMkrcs. sa6ruoAeHvrs. r4MeroT Anfl acrpoHoMlrr{ TaKoe x(e 3HaqeHlre , KaK

ollbrrbr N raSoparopHbre pa6orrr B Kypce $u:ur<u.
AcrponoMllqecKue na6ruo reHvfl rlenecoo6pa:Ho npoBoAr{Tb B Har{€L[e yue6Horo roAa

KaK \ro)KHo paHbrue. llp" rloAroroBKe vr npoBeAeHr4n Ha6nrcAeuuit neo6xoAuMo rroscHr4Tb

oSluarorul{lvIcf, KaK Hcrlonb3oBars <LllxolrHrrfi acrpoHoMr,rqecKr4ft rcalesAapb) 14 rroABr4)KHy}o

Kapry 3Be3.qHoro se6a. lloorqpeHl4q 3acnylrc4Baror ua6moAeHr4fl, rrpoBoAr4Mbre o6yuarorquuvrefl
c a\{ocroqrerbno . XenareJrbHbr raK)r(e n o ceuleH vrfl rrlraHer apvrfl .

Onncanne Mecra y.re6Horo rrpeAMera n yve6HoM rrJraHe.

B uraHe MKOy((COII J'',1b3) r. Koselrcx, lqac BbrAeneH Lr3 ruKoJmnofi KoMrroHeHrbr
Ha peaJlr{3aur{}o pernoHaJrbHoro rrnaHa. Bcero 3a' -r^ac'"l, 

.

CogepxaHr.re Kypca.

Ifpeduem acmpoHoturu?l

Polr acrpoHoMnvr B pa3Bvrrvvr III4BIaJIH3a\vrr4.3eoruoqvfl BsrrrflAoB r{eroBeKa ua BceleHHyro.
feoueHrpuqecKa.q H renzolleHTpuqecKafl cr4creMbr. Oco6eHHocru MeroAoB rro3HaHur B acrpoHoMhH.
flparcrr.ruecKoe [pHMeHeHLIe acrpoHoMnqecKux HccJreAoBamuit, Vlcropnx pa3BVTVfl, oreqecrBeHuofi
KocMoHaBTHKI4. llepnrrfi HcKyccrBesHuil crryrHnK 3euln, noJreT lO.A. farapuHa. {ocruxeHnr
coBpeMessoil KocMoHaBTr4KH.

Ocuo eut npaKmuqe crcoil ocmp oHoMuu
He6ecnar cQepa. Oco6ue roqKn ue6ecsofi c$epu. He6ecnbre KoopAr4Harbr. 3ne:4Haa Kapra,

co3Be3AHt, HcIIoJIb3oBaHVe KoMrlblorepHbrx npuroxenufi Arfl oro6paNeHnfl 3Be3AHoro He6a.

Burutv'as 3Be3AHa-q BeJIHqHHa. Cyrovuoe ABr4xeHHe cBerr4Jr. Cessr Br4AHMoro pacnonolr(eHnfl
o6tercros ua ne6e H reorpa$uuecr<zx KoopAusar ua6rloAarenr. ,{auxeHne 3eunr,r BoKpyr Coluqa.
BH4nuroe ABH)KeHHe rE Qasu JIyHsr. CorHeqnbre h nyHHbre 3arMeHH.n. Bpelar 14 KaneHAapb.

3arcouut deu)rceuun ue1ecHbtx men

Crpyxrypa v uacrura6u Corue.{Hofi cl4creMbr. KonSurypa\vrfl, 14 ycJroBHs Br4rvMocrr,r rJraHer.
Mero4rt otrpeAeneHkrfl. paccrorHzfi Ao reJr CorHe.rHofi cr4creMbr H w\ pa3MepoB. He6ecsas
MexaHI,IKa. 3aroHu Keuepa. Onpe4eJreHr4e Macc He6ecsux reJr. [nuxeurze r4cKyccrBeHHbrx
se6ecHsrx reJr.

Conuequa.r cucmeMa
flpoucxo)KAeHue CorseqHofi ctacreuu. CucreMa 3erurq - JIyHa. fllaserur geNaHoil rpynrrbr.
fllaseru-ruraHTbt. CnyrHvrKV v KoJrbrra rJraHer. Marue rera ColHeqsoft cucrenu. AcrepouAHaq
oIIacHocTb.

Memo dut acmpoHoMuq e cKux uc cJr e d o a auuil



3-rer-rpr\tarHHTHoe H3nyqeHne, KocMuqecKne nywn fpaur,narrnoHHble BoJrHbr KaK r,,rcror{HnK
;iii+{pualut}t o tlpapoJe A ceoficreax ue6ecusrx rer. HageNaHsre v KocMuqecKr4e reJrecKonbr,
rFl{t{trrrn lni pa5orut. KocMHqecKhe arrrraparrr. CneKrpanbHbrir a:natu:. 3QQexr [onnepa. 3axoH
cv3:.rreHnc BuHa. 3anoH CreQaHa-BolsqvaHa. r

kevtu
3s€::u: ocHoBHbte Quaaro-xnMntrecKne xapaKTepr4crvrKvr vr Lrx B3aLrMHafl cBq3b. PasHoo6pa3ue

3B€3-l.Hbr\ \apah-TepucruK vr r'rx 3aKoHoMepHocra. Onpe4eJreHne paccrorHlafl [o 3Be3A, napaJrnaKc.

JeoftHue Ir h?arHble 3Be3AbI. BsecorseqHbre nJraHerbr. flpo6revla cyqecrBoBaHufl xr43HH Bo

Bce-reuuol-t. BHlrpenHee crpoeHHe v Hcror{HHKr4 3HeprHH 3Be3A. flpoucxo}r(AeHne xHMr4qecKHX
3--IeveHTLlB. flepe\teHHble H BcrIbIXHBarcrIHe 3Be3Abr. Kopr,ruHeBbre KapnHKH. 3eorrcrluq 3Be3A, €€

rranH lr KoHeqHbIe cra!.:.zra.CrpoeHue Coruqa, coJrHequoil arvrocQeprr. flpoflBJreH:afl colueqHofi
ahrttBHocrH: ntrHa, BcrIbIIIrKr4, npory6epaHrlbr. flepr,ro4ur{Hocrb colHeqsofi aKTHBHocrH. Polr
\ral-HnrHhr\ no.refi ua Colnue. CorHe.rHo-3eMHbre cBfl3r4.

Hauta zaTaKmuKa - JuLilequutit llymu
Cocras H crpyKTypa fanaKTI4KH. 3eegAHue cKorrJreHufl, Mexgses4uuil ra3 u nbrJ'lb. BpauleHrae

fanaxrlrxs. Tevu afl Marepvfl .

I-anaxmuxu. CmpoeHue u onoJuoqun Bceneuuoti
Ornpsrrue Apyrl4x IaJIaKTI,IK. Msoroo6paaue raJraKTHK pr r4x ocHoBHbre xapaKTepvcrr4Kvt,

CneprrtaccHBHble qepHble AbIpbI H aKTr,rBHocrb raJraKTr.rK. flpe4craBJreHr4e o KocMoJrorutr. Kpacnoe
c\teuleHne. 3arcon Xa66m. Snomoqra-a BcereuHofi. Bolrmofi B:psrn. PernKroeoe r43ryqeHne.
TerrHag 3Heprr4.s.

Tevrarraq ecKo e rIJr aHr,rp o B aHHe.
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HasnaHne
fJIABbI

loHoMprq, ee 3HaqeHr4e H cBtr3b c ApyfHMr4 HayKaMH

2.

3.

FIeCKr4e OCHOBbT aCTpOHOMprr4

nue Corueqnoft cracreMbr

LITO|O:

OnHcaHne y.redHo-MeroAr.rqecKoro o6ecueqeHHfl o6pasonareJrbHofi AeqreJrbHocrn.

1. Boponqon-Bersql\allHoB B. A., Crpayr E. K. <AcrpouoMr,t-s. BasoeHfi ypoBeHb.l l rcnacc)), M.
Apo$a, 2013

2. E.K.Crpayr MeroAl4qecKoe noco6ae rc yue6HHKy <AcrpoHownfl. Basoeufi yponeHr.l I
KJIacc)> aBropoB E. A. Bopouqoea-BersqMHHoBa, E. K. Crpayra, M.Apo$a,2013

fl"rranrapyeMbre pe3yJrbrarbr rr3yqeHuq Kyp ca.
Vuau4uecn doncrcuut:
y3Hqmb, noHuMamb

- cMbIcJI noHqrnfi: reorleHTpl4qecKafl v reJIHorIeHTpHqecKafl cvcreMa, Bvr1prMar 3Be3 AHan BeJrHt{uHa,

co3Be3AI4e, [pOTI4BOCTOflHVfl Vt COeAHHeHHq [J]aHeT, I(OMeTa, aCTepOI,IA, MeTeOp, MeTeOpHT,

1.

4.
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7.

llprEpoga rerr CorHeqnofi cucrevrr
Connqe u 3Be3lbr

CrpoeHue Lr gBoJrrorlraq Bceleuuofi
XusHr H pa3yM eo Bceneusofi
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TTLIDA:

ffiBoe u3ny{eH're, Eo'rulofi Bsprtn, qepHafl Ablpa;
rnnofi l-otr- acrPoHo

'iBe3AHaf

H[#5#ffffi:[apceK,ceetoeoitt.oA,acTpoHoMHqecKafleAHHhua'
Erf,srq

-GrErOBlflIecKofo 3aKoHa Xa66na; 
annmh4rlr.-,r-ErA.

- o-Erc 3Taflbl ocBoeHI'IJI KocM,qecKo.o npocrpaHcrBa;

- ilrGt[r ryoncxoxAeHl4ff 'Golueqsoil cucreuu;

-@|cxapaKrePncTI4KH^"'po."ueConHua'coJIHe.IHofiatvrocQepst;
- Frcpll falrarcnmn, noJror(e H,oe vr,,ep'oA oopu*."ns conHua oTHocI'ITefl uo (eHTPa f alaxu{Kl4;

yffi..npHMepbI:poJII4*:p:::.Y'1'1-,:#:lTx"BIIl4BI,1JIH3auru,,HcnoJIb3oBaHHflMeToAoB

ncrcapgaffir B acrpoHoMHr4, pa3nr4r{Hbrx Ar{a[a3oHoB snerctpor'larHl'THblx nslyueHuil anf

m'yqerur nni[opu alr*vro6 o6r.rcrax Bcereuuofi, noiryqeHl4-s acrpoHoMl4qecrofi nuQopMaul4u c

il)rotrrbro rocMuqecKr4x annaparoB H c[eKTparbHoro a*a'vga, BIrr4flHvrfl conHer{Hofi axtueHocru Ha

3gxrno; ---*^.^^),, r,^r,^'Dr,rcr Hec.TvnfleHl,It corHeqHblx 14 JIyHHbIX

- olrncErBaTb u o6tqcHqTb: pa3nHqh'fl KaIIeHAapefi' yclosua HacTytlJIeHI',IJ

gflile,oir, i[as' Jlyuu, cyroqHbre ABru(eHr{r cBerur, 'npnuuttsl Bo3HI{KHoBeHHq np,nuBoB vt

orJInBoB; np'Hrr'n \eitc.,svr. onruqecKofo ,anttnonu, B3aI{MocBq3b Qr.surco-xhMuqecKl.x

xapanepncrril( 3Be3A c l4ctroJrb3oBaHrre* o"urpaMMbl "qBer-cBerl'IMocrb"' Qn3vluecKhe npLlt{I'IHbI'

otrperergrouFe paBHOBecHe 3Be3A, prcroqHprK 3Heprr4H 3Be3A Vr npoHCXOXAeHI4e xHMI{qecKHX

3neHeHToB'IiPacHoecMeuleHuecnoMoulrroeQQer<ra[onlepa;
_ xapaKrep*lru', oco6essocTlr MeroAOB no3HaHr4s acrpoHoMl4r4' OCHOBH'I. 3JIeMeHTbI H Ceor{crsa

rura'er conHe.rHofi cvrcreMbr, MeroAbr onpeAeJreHr,r,s paccro suuit' u nu.*eitHblx pa3Mepoe He6ecHrtx

*fm"X :X'"""ffi1lff":'in'#;'3:#:'#; nonyuapr4', B roM qlrc'e: Eoruruaq

Meneennua, Marar yy[s4BeAnrra, Bononac, J[e6egs, Ku..roner, opr'roH; caMbte rpKhe 3Be3Abl' B ToM

qr{cJre: flonxpnaq 3Be3Aa, Optiyp, Bela, Kanenna' CnpHyc' Eetelsreltee;

- ncnoJrb3oBarb KoMnblorepHbre npr4noxe Hufl LrrronpeAen eH'fl' rIoJIo)KeHHq coJtFlqa' J[yHsI H 3Be3A

na no6yro AaTY H BpeMs cyroK ArIfl AaHHoro HaceneHHoro nyHKTa; 
s,,bHocTll H II'E

- HCrroJrb3oBaTb npuo6peTeHHbre 3HaHHrr H yMeHr{s B npaKTUqecnofi Aesre,'bHocTll H IIOBC'AH.BHO'

*H3HH Alq: noHr,rMaH,t B3aHMoc Bfl3v acrpoHoM vv1 c Apyfl'IMH HayKaMI4' B ocHoBe Koropblx Jlexar

sHaHwr rro acrpoHoMr{r4, orAereH'e ee or flxeHuyn, ou*t"u ^i 
uHsoprurat\uv,' coAepxauertcq s

coobuen n-sx C'tvM, l{Hrep Here' H ayqHo - no nyfif, p H bIX crarb sx'


