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1. [O.flCHI,ITEJItbHAfl 3AIIIICKA PAEOI{EIT IT

AT4CUUIIrrrHbr

YI.18 Acmpouonun

Odnacrs [pr,rMeHeHnq rporpaMMbr

Pealasaqr4r cpeAHero (nonnoro) o6ulero o6pa:onau

cnerlr4anbHocrrM Cll O :

08.02.0 I <CmpoumeJrtbcntlo u eKcnnyamaqun sdauuil

<Bodocuadcrceuue u eodoomeedeuue>t, 08.02.07 Mo

lHympeHHux caHmexHwtecKux ycmpoilcm.e, rcoudu4u

leHm.uJtflLlLnt)), 08.0.7.08 <Moumq){ u oKcnnyomaqun

easocua6JrceHuflD, 08.02.I I <Vnpaeneuue, oKcnflya

MHozoKaapmupHozo doua> BxoArrrlr4x B cocraB yKpyrr

< Texuurca u mexHonozLtu cmpoumenbcmlaD,'

07.02.01 <ApxumeKmypqD, BxoArrrlr4x B cocraB yKpy

< Apxumercmypa )),'

27.02.02 <TexuLtHecKoe tr)ezynuponaHue u ynpqlneHue

cocraB yKpyrHeHuofi rpynnu 27.00.00 <VnpaeneHue 6 mex

2 0.02.04 < II ocrcopHa,n 6esonacuocmb r, BXoAru-lr.rx B

20.00.00 <TexuocQepHan Sesonacuocmb u npu

rexH r4r{e c xo ro np o s r4n fl, n o nyq ae M o f o np o 0 e c c 14 o H aJr b Ho f o

OcuoeaHr.rs pa3pa6ornn rporpaMMbr

Pa6oqaq nporpaMMa no Ahcr.{r4rrJrr,rHe Acmpououufl pa3

flpzxasola Mzuo6pHayKW Poccnz (O BHeceHr4r4 r43M

focyAapcrBeHHbrfi o6pasonarenbHbrfi craHAapr cpeAHe

yrBepxAesnrril flpnxasona MrurucrepcrBa o6paroratr4fl vr H

Ns413) or 29 r4roH.rr tl.0I7 r. N613; sa ocHoBaHr4trflucsl.r.a

op raHn3 a rryrLr krcy qeHvr fl yv e 6 u o ro npeAM era <Acrp o uovna

194108; c yqeroM rpe6onaHrzfi @fOC cpeAHero o6ulero

K CTpyKType, coAep)KaHr4}o 14 pe3ynbTaTaM ocBoeHLI
7yqeoHo14 Ar4crlr4IIJII,IH

PAMMbI YTIEEHOII

r B rrpeAerrax OlIOll

u coopy)tteuuri>, 08.02.

mquc u )Kcruyama4

HupocaHun eosdyxa

ydoeauun u cuc

t4ur u o6cnytrcueau

snofi rpyrrnbr 08.00.

HeHuofi rDvrnbr 07.00.

qecmgoMD, BXoA{IrIr4X

qecKux cucmeMax>;

TaB yKpynnessorZ rpynn

mpoilcnx7o)) c y.{

BAHLIfl,.

AHA B COOTBETCTBI4I4

ueuuit B @e4eparlu

o0rr{efo o0pa3oBaHlI

yxra P@ or 17 Maq 2012

zHo6puayxz Poccrzz <

or 20 nroHr 2017 r. J\bT

BAHIdfl,, lpeAb-gBnfleM



(AcrpoHoM14r)), KoHqenqzu AyxoBHo-HpaBcrBeHHofo

Jrr4r{Hocrr4 fpaxAaHaHa Poccuz, @yH4anreHTaJrbHOfo

oSpasoeaHur.

Pearusaunr npo$Hlsnofi cocraBilqrouefi

lracqrannwna AcmpoHoA4ur orHocl4Tcfl K rlr,rKny o6U

AI4crI[nnr4H, tr3yqaeMbrK B coorBercrBrvr c rpeSoeaHzxu

ypoBHe B rpeAenax OIIO|I C|IO Ha 6aze ocHoBHo

lonylreHr4eM cpe,qHero o6rqero o6pasoBaHufl, uo 6oree yrn

rpoQeccnoHaJrbEroro o6pasonauur, cneqra$zxn ocBar4Bae

08.02,01 <CmpctumeJxb,cm.so u sKcmyamaqun sdauuil

<BodocuaScrceuue u eodoomeedeuue>, 08.02.07 Mo

oHym.peHHux czHmexHLtqecKux ycmpoucms, rcoudu

6eHmurnt4uu)), ()8.02.08 <Moumaw u eKcnnyama4ufl

easocua6weHufl),,, 08,02.I I <Vnpaeneuue, oKcn,xya

rvtHoeoKlapmupHoeo doua>, 07.02.01 <ApxumeKmypaD,

peeynupoaaHue u ynpasneHue Ka.qecmloM)), 20.02.04 (ll

I{e.nu yve6Hofr A r,rcuumJrH Hbr

SopnrnpoBitHze rroHuMaHr4q [pr4Hrlr4rrzaJrbHofi ponr.t

Qyn4al,renranbHblx 3aKoHoB npr4poAbr vr coBpeMeH

KapTr4Hbr M:r4pa;

QopruupoBaHr4elruauuir o $zeuuecxofi npr4po4e

crpoeHr4f, v 3nonrorlr4r4 Bcereuuofr, flpocrpaH

vacurra6a>i Bce.neHuofr, Hau6o,ree BaxHbrx

o [p eAenr{ B rrlz x p a3 BprTr4 e H ayK 14 n r exH 14 Kt4;

QOpMrrpoBilHVe yr\4eHr4r4 oobrcHqTb Br4Ar4Moe [oJro)r(e

TeJr npr4Hur4rraMr4 onpeAeneHr4-rr MecToIIoJIox

acTpoHoMIr:qecKV 1\4 oobeKTaM, HaBbrKaM14 flpa

KOMrrbroTepHbrx llplznoxeHl4t4 Anfl oI]peAeneHI4t

KOHKpeTHOM nyHKTe Anfl 3aAaHHOfO BpeMeHI4;

3BVTI4fl VI BOCTII4TAHllf,

coIepxaHr4.rr o6qero

pa3oBarenbHbrx yue6Hux

OfOC COO Ha 6asosoNa

o6rqero o6pa:oeauur c

6reHHo c yrreroM npo$nnr

oi't creur4aJrbHocrr4 CIIO

coopyxeuuiut, 08,02.04

mquc u eKcrmvamauun

HUpOBAHUfl. BO3oyXA U

,py)oectuun u cltcmeM

ryUn U OoCJtyJtCUgAHUe

27.02.02 <TexuuvecKoe

Oe3onacHocmb>.

acTpoHoMr4r4 B lro3HaHkrr4

ft ecreerBeHuo-uayquofi

EOECHbIX TCJ] v cuIcTeM,

BpeMeHHbrx

orKpbITI4tx,

HHbIX V

I4E V NBV}KCHI4C HCOECHbIX

Hkrfl 14 BpeMeHI4 rIO

r{ecKofo 14cIIoJIb3oBaHvfl

:aila 3Be3AHoro He6a B

OMUI{ECKI4X

4



QopuzpoBaHne rro3HaBareJrbHbrx utHTepecoB,

oopa3oBareJrbHlrx rexuolorzfi ;

QoprrazpoBaHr4e yMeHr4.rr rpr,rMeHf,rb npuo6pereHu

npaKTI,IqeCKLIX 34Aa'I II OBCeAHeeUOfi Xll3 Hr4 :

QopvrapoBaHr,re HayrrHo ro MlrpoBo33 p eHVr;

QopvrzpoBaHr4e HaBbrKoB t4crroJrb3oBaHkrfl

Su:zro-vrareMarr4r{ecKl4x slauuia,qrfl o6nexruaH

oKpyxarcrqero Mr4pa Ha npzMepe .{ocrzNenHfi c

acTpoHoMI4I,I 14 KOCMOHaBTI4KT,T.

cnoco6uocrefi B

I4CfIOJIb3OBAHI4CM

[poqecce

pa3nr4r{Hbrx

npzo6pereH:afl

I,ICTOI{H?IKOB

KTyaJrFHbrx r,r TBopqecKLrx

3Ha nrt qo acrpoHoMr.rn c

14HQ MaIIr4H 14 coBpeMeHHbIX

e 3HaHr4r .[nt perrreHHt

HO-HAyr{HbIX,

fo aHaJru3a

oco6eugo

ycrpofrcraa

euuofi acrpoQu:zxu,



IIpI4 l43yrr9r].v,v I,rx ABI4xeHuq, TpeTbr4 - Il I4CCIeIOBaHVn XapaKTepr4c HK

Kr,rx TeJI peBnr,rrrHbrMl4 MeToIlaMIl v, Q HHO) C rrOMOIqbrO pa3nr,Iq bIX

14Hcrpy eHTOB BeA'yTC{ Ha1nr0l:eHLrfl COlHqa, aHHOCTeI4, IIJIaHeT, B,

14cKy HHbrx cny'rFrrrrKos 3e\,{rn.

Hyro ponb B ocBoeHr,rr4 coAepxaHr4fl fr fpaMMbr r4fparoT coocTBeH bre

HVfl. p6yvarorqvxcfl. CneqraSuxa rrJraHr{ BAHI,lfr V OpfaHr43arILtU I4X

sufi orpeAeJr-rrerc{ AByMr o6cro.f,rer av':a. Bo-uepnux, oHI,I (sa

nerr,t rra6lrcAr3nnfi ConHqa) AonxHbI npo n.r4Tbofl, B BerlepHee I4JII4 HOq oe

A

CI,ICTEM

np14MeH

ApyfI4e

KOCMI4TI

na6nroA

na6nroA

14CKJIIO

BpeMfl.

MOfyr

na6nroA

VX

B rlenoM yue6uar Ar4cIII4nnI4Ha <Acrpo

ne4yrqufa KoM{oHeHTor{ f, BJrfforc{ HaytIHbIe 3HaHufl

roJrbKo fro:nolger c$oprranpoBarb y o6yuaull4xcs

upo6yNfiaer y Hux eruoql4oHaJlbHo-IleHHocrHoe orH(

roronuopu ft nr,r6opy [eitcrswia orpeAeneH

I4CIIOJIb3 OBaTb M eTo{OJI tO f I4IO HayqH Of O II O3HaHI4t An f

2. OErrIArr )KAPAKTEPr,IC TIIKA yqEEHO fr rul C qr4rrJrr{Hbr

YI.18 AcmpouonuA,

HOMr4.f, .- HayI/.A, r.r3yqaroqar cTpoeHr4e pa3BI4TLIe KOCMUIT{eCKI4X TeJI,

sceft Bcer,ennofi.

oAbr acrporIOMZqecKHX l,rccJreAonaHufi o.I b pa3Hoo6pasHnr. OAHn ns

IOTCf, tIpI4 ()IrpeAeneHl4r4 rroJroxeHr,rr KocMI4 ecKr4x reJr Ha ne6ectroft t

BTopbrx, r)6t,eKrbr, upr4poAa Koropbrx r43yr{ fl HA TOM I4N[ I'IHOM 3AH 14t

brTb E 3T0 BpeMr HelocTyrrHbr [,nA Ha

ttuit gtttx o6r,€:xtoe, n oco6euHocrl,r IIJIaHer,

nroAeuufi. llp" rnaHI4poBa

eo6xoAzvro yqurbrBarb ycno

ocTn.

vfl)), B coAepxaHl4l4 KOTO

HayqHbre MeToAbI IIo3HaHI4fl

enocTHylo KapTI4Hy MI,Ipa, H

vvl

ufl

V

HC

t4

eHr4e K I43yrraeMoMy MaTep Y,

14 HanpaBJreHHocTI4, yMe r4e

3y I{eHlrfl, o Kpyx arc ulero M I4



IIpUH

HAyKU.

Mecro

Ar4CrIr

Kofllt.l

. MECTO YIIEEHOT1 ANCTTI4TIJTI,IHbI B YIIEBHOM TIJIAHE

K rrpeAMerHofi odlacru (DIOC QOO

rlr4[nr,rHa Aicmpououufl orHocr4Tcr K npeAMerHofi o6lactu Ecmecmse

qe6Ho[ Aucrlr{nJrrrHbr s y.re6uoM rrJraHe Onorr CrIO

qr4[nltHa Acmpououun orHocr4Tcr K r.IrrKny o6ueo6pa3oBareJrbHbrx y

zu COO, .rrnn.trercf, o6rqeft Aucquunuofi.

qacoB, Ha Koropoe paccqr{TaHa pa6ovflr [porpaMMa:

rrM€uIbH€uI yue6nat Harpy3Ka: 58 .aacoe

TeJIbHas y.redHax Harpy3Ka 39 ,aacoe

bHafl. (nHeaylraropHar) pa6ora: I9 Hdcoe



AONXH

-v

npofpa

_ BJI

4. PB3 JIbTATbI OCBOEHI'\fl Ir p of p A M MbI yrIE EHol;r rul cu[tIJrI4Ht;I

Iu HOCmHWS pe3ynbTaTbr ocBoeHr,lt ocHosHofr o6pasonarelrsofi rporpaMMbr

oTpaxaTb:

r4poBaHHOCTlb HayqHofo Mt'rpoBo33peHHr, coorBercrByroulefo

eHHoMy y'p o lBHro p a3BVTun acrpoHo M lr.{ ecxo I HayKr4 ;

- 
yMe

)K143

ltrusstfi, r4Hrepec K r4cropr4vr v Aoarv)r(eHr4{M s o6racru acrpoHoMr,rr4;

ve aHanv3l,1:poBaTb rlocneAcTBrrr ocBoeHnfl KocMr4qecKofo npocTpaHcTBa Anq

V V LEflTEJI},HOCTA qEJ'IOBCKA.

coB

npeduen Hbrc pe3ynbrarbr ocBoeHrrr ocHoeHofi o6pa:onarelbuofi

Mbr AonxHbr oTpaxaTb:

- 
yMe I4e l4crronb3ioBilTb rrpr4 BbrnoJrHeHVI4 [paKTr,IqecKr4x sa!.aHwia no acrpoHeMl4r4

MbICJIr4TerrbFrbre oneparlr4r4, KaK IIocTaHoBKa 3aAaqv, QopMynr4poBaHne

, aHaJM3 I,1 CI4HTe3, CpaBHeHI4e, OOOOqeHI4e, Cr4CTeMaTV3Aur4fl, BbrfBJreHr4e

rrpr4 I4HHo-cnercrBeHHbrx ceqsefi, [or4cK aHanoroB, rfoprvryrllpoBaHr4e BbrBoAoB Ant

vfl pa3rrvr{Hbrx cropoH acrpoHoMuqecKux r^nleuui:, [poqeccoB, c KoropblMt4

B03

r4e HaBbIKar{r4 no3HaBaremgofr AeflTenbHocrl4, HaBbIKaMI4 pa3perxeHI,It

sa!.aHufa [otI IeM, BO3FII4KiaIOUInX [pI4 BbITIOJIHeHI414 npaKTI4qeCKI4X

HOM1414;

- 
yMe we uc[oJrb:]oBaTb pa3nl4rrHbre r4cTor{Hr4KI4 lro acTpoHoMI4I4 !.nfl [OnyqeHl4t

A nepuoft Ha;yuH ofi r.rH$oprvraIII4I,I, yMeHI4I4 oIIeHLITb ee rocroBepHocrb;

raer seo6)loAr4Mocrb craJrKHB arbcfl e npoQecczoHanbHoit cQepe;

HI4e t3bIKO.BbIlv(I4 CpCACTBaMI4: yMeHHe [CHO, JIOfI'IqHO I'I TOr{HO I'I3JIafaTb QBOIO

3peHHq |io lpa3nHqHbrM BonpocaM acTpoHoMI4rI, I4cnoJIb3OBaTb fl3blKgBble

a) aAeKEra'rrrbre o6cyN4aerraofr npo6nerrre acrpoHoMl4.IecKoro xapaKTepa,

qafl. cocTaBJretHne TeKcra Lr npe3eHTarlr4rl MaTepl4uuroB c I4ctIoJIb3oBatIueM

TAK

fI4T]

TOTI

KJI

nd

B

t4 M aIII4OHHE,TX 14 KOMMyH I4Kall I4OHH bIX TeX HOJI OlI4lI.



,IIONXH

n, mHHe pe3yJrbrarbr ocBoeHr4r ocHoBHotr OopaeonarenbHoft

vrlJg/t\grD,

MI4poBaHHocrb npeAcraB.[eHnh o crpoeHltl4 ponueuuofr cr4creMbl, 3BoJr

v BcereuHofi, npocrpaHcrBeHHo-BpeMeHHbr{ vacrura6ax Bcerennofi ;

Hr4e cyqHoc)Tr4 na6nroAaeMbrx so BcereHHpfi aueuufi;
- 

IIOH

3a

ve ocHoBorronaraloullrlMr,t acrpouoMzue$ruuu fIoHf,TI4{MI4, TeOp

14 u 3aKo.FroMepHocTrMrr, yBepeHHoe polnsonauue acTpoHoMlrq

- cQo

A

rep I{HOJIO|I4ELI 14 C I,IMBOJII4 KOI{ :

I,IpoBaHHocrb rrpeAcraBleuufi o suaueun{ acrpoHoMr{u B [paKTr4r{

bHocrrr qeJroneKa w Aalmefirlre M HayqHo-TexHrlr{ecKoM pagBrTuv;

auue ponl4 orerrearBousoft HayKu B ocBoeHr4l4 vr I4crroJlb3o

qecKofo HpocTpaHcTBa u p€I3BLrTr4r4 MexAyHapoAHOrO CoTpyAHr4rrec

OOJIACTI4.

IV,

ofr

r4vr

B



r\r4Br4nu

MCTOAO

zHoopM

zccneAo

crryTHr4K

Kocnaon

BVITLI

KAK (M

MATCM

JIerouc.{

fpHrop14

Onr

xapaKrep

coBpeMe Hbr e MeTo Ab,r vityl{eHldl

l0

s.c

V,

3se

AEPXAHI4E YqEBHOfi AMCWITTJIVIHbI C YTIETOM IIPOq,:/.JIfl
IIPOOE C CI4OHAJIbHOTO OEPA3 OBAHI,Ifl

BeeaeHHe

HOMr4r, ee cBr3b c ApyfI4MI,I HayKaMr4. Ponr acrpoHoMr4r4 B pa3Burrnu

Oco6eunocrr4 acrpoHoMr,rqegKlrxz. Crpymrypa u Macrxra6rr Bcenesuofi.

vccnenoBalj/ilfl.

MHbIE V KI)CN/IVqCCKI4E TCJICCKOIIbI, IIPI.IHU:1^II UX PA6OTU.

BOIHOBa-g aCTpoHoMZ.rI: 3neKTpoMafHr4THOe I.{3nyr{eHV e KaK I4CTOT{HI4K

IJvrLr o ne6ecsrx reJlax. flpaxruuecxoe [pr4MeHeHHe acrpoHoMr4r{eeKr,rx

HI4VI.

PWfl

MJII4,

pa3BLtrrrfl oreqecrBeHHofi KOCMOHaBTUKT4. flepeufi r4cKyccrBesuufi

rr o Jrer IO. A. f ar apLrHa. {ocrzNeHr4-rr c o Bpetr euuofi KocMoHaBrr4Kr4.

Pa:ge.n I. Llcroprffl pa3Bltrr{r acrpoHoMr{r{

oHoMI4t Aprtzc'roreJlfl KaK <HaIz6oree Su:ravecKafl Lr3 MareMarvqecKl4x HayK).

fl Apucrorela. fznnapx Hnr<er7cxnfr: [epBbre MareMarr4rrecKpre reop4r4

ABI4xeHI4r CronHUa u llynrr vr reopvtr sarnaeuzfi. llroleuefi (acrpoHoM?rt

TeMarzrrecrioe r,r3yr{eHze ue6u). CosAaHrae uepnofi yHlrBepcaJbuofi

qecxoft MoAent4 Mkpa Ha ocHoBe npr4Hrltrna feorleHTpz3Ma.

Hoe He6o (z:rueueHze Br4AoB 3Be3AHoro ue6a B TeqeHue cyroK, roga).

cJreHr4e h e)fo roqHocrb (colHeuulrfi vr lyuuufi, tol^uaucxuit u

cxuit Kaner{A apu, rrpo eKTbr Ho Bbrx xanengap efi ).

qecKat acTprJHoMI4t (urlnnrrrasaqzoHurrft 3arl oc, TerlecKolrbr: BrlAbr,

crl4Kt4) Ha3HaqeHHe).

Vlzy eH14e OKOJIO3e)MHOfO npocrpaHcrBa (zcropn.a coeercxofi KocMoHaBTr4KW,,

6raxsero xocuoca).



AcrpououHr Aa.[bHero KocMoca (eorruoraa acrpoHoMr4{, Ha3eMHbre v

op6vranrHble reJlecKoltbI, coBpeMeHHbre MeroAbr H3yrleHLrfl AanbHero xocnroca).

PasAefl 2. Vcrpoficreo coJrHeqHoil cucrenarr

Cucreua <3eUns-JIyHa) (ocuoenue ABI'I)KeHux 3evuu, Qopva 3evtnrz' Jlyua -

crryrHtrK 3evtlll, coJlHeqHble v nyHHbIe 3arMeHI'I{). flpzpoga Jlynrr (SH:uuecxwe

ycnoBl4t ua Jlyue, noBepxHocrr llyuu' ,rIyHHbIe nopo4sr)'

fllaHerrt seN{uoil rpyrnbl (Mepr<yprzft, BeHepa, 3euna, Mapc; o6rqaq

xapaKTepncruKa arvroc(bePbl, rloBepxHocru )'

ffuaserrr-fufaHrbtr (IOurarep, carypn, vpau, Henryn; o'tuas xapaKTepl4cTvrKa,

ocoSeHuocrt4 crpoeHut, crlyrHI4KI'I, Konbua)'

Acrepou4br 14 Me'feopr4Tbt. 3axosouepHocrb B paccroflHl{tx rlnaHer or ColHIIa'

Op6raru acrepol4Aon. l{na rlotca acrepol4Aos; flasHufi nosc (rvreNgy op6urauu Mapca

u lOnurepa) u rroflc lioftnepa (ra npe4eJIaMI4 op6urrt Henryua; llrryrou - OALIH I43

xpynuefirur4x acrepolr,[oB 3Toro norca). @[snqecrcr4e xapaKrepl4crl4Kl4 acrepol4AoB'

Mereopurlt.

Koveru 14 MeTeopu (orrcpurl4e KoMeT, Bvr!., cTpoeHI'Ie, Op6Urrt' Ilpl4poAa KoMeT'

MeTeopbl vr 6olz4rt, MeTeopHble noroxu). floH-flrl4e o6 acTepol'IAso-t<oueruofi

OTIACHOCTI4.

I4ccreaoea]Hvrfl. corHe.rHofi cncrevrr. MeXrrJIaHerHbIe KoaMI4qeCKI4e aflIlaparbl,

I4c[onb3yeMbre An{ r,lcoJreAoBaHlrt [naHer. Honrte HayqHble llccneAoBa[vrfl' CorHe'IHoit

C14CTEMbI.

PasAeJ 3. CrpoeHI'Ie H 3BoJIloqns Bce.neusofr

paccrosHue Ao 3Be3A (oupe4eneHr4e paccrotHl4ft IIo roAI4r{HbIM napaJlnaKcaM,

Br4Ar4Mbre u a6corro.l{bre 3Be3AHbre Berr4r{r4Hbr). flpocrpaHcrBeHHble cKopocrl4 3rle3A

(co6crseHHble ABI,IXSHI,Iq vt TaHI'eHI-U4aJIbHbIe cKopocTl4 3Be3A, eS$exr [oulepa n

orIpeAeJIeHI4e ryr{eBbl)'l cKopo creft s nes4)'



(Dlrsr.{ecxa{ npl{poAa 3Be3A (Ueer, TeMrreparypa, crreKTpbr 14 xr4MqqecKufr coctan,

cBerlzMocrt4, pallrycbr, Maccbr, cpeAHrre nrornocrz). Cex:r Melr(Ay Qasuvecruun

xapaKTepvrQTuKaMV 3Be3A (4raarpauMa ((crreKTp - cBeTI4MocTb)), cooTHotrreHr4e (Macca -
c Berr4Mocrb), Bp arqeHr4e 3 Be3A pa3nlrrrHbrx cneKTpaJrbHbrx Knac c o B).

[nofiuue 3Be3Abr (onravecKue 14 Slr:nvecxue 4nofrnbre 3Be3Abr, olpeAeJreHHbrx

Macc 3Be3Abr lrs Fradrrc iler:lait 4nofinrrx 3Be3A, HeBr,rAr4Mbre cnyrHr4xz :ee:4).

Orrprrrne sK3orrJraHer flraHer, ABr,rxyurrxcr BoKpyr 3Be3A. @u:u.recxwe

nepeMeHHbre 3Be3Abr, H()Bbre 14 cBepxHonlte).

Haura falaruzra (cocran 3Be3Abr vr 3Be3AHbre cKorreHr,rq, ryMaHHoc:rn,

Me)K3Be3AHlrfi las, KoeMr4qecKlre nyqu u MafHr4THbre nonx). Crpoeuze falaxtutclt,

BparrleHue falaxruxu v ABr,rxeHrre 3Be3A s Frefi. Cnepxvaccr4BHat qepHaq Abrpa B

rIeHTpe falarrnxu. Pa4uol,rslyqeH14e faraxrnrn. 3ara4ovHrte raMMa-BcIIJIecIC4.

[pyrue raJraKrr4Kra (orrpurr4e Apyrr4x raJIaKTrIK, onpeAeJIeHI4e pa3MepoB, pacctonuuir

w Macc faJraKTI4K; MH:oroo6pazue raJraKTI,IK, paAI4ofaIIaKTVKV u aKTI4BHocrb q,qep

raJraKTr{K, KBa3apbr H cBepxMacclrBHble r{epHble AbIpbI B tApax ralaxrux).

MeraralaKTrzKa (czcreurr raJraKrlrK 14 KpyrIHoMacIrITa6l,as, crpyKTypa Bceleuuofi,

paculrpeHr4e Meraral,aKTr4Krr, ft4nore3a (roptLlefi Bceleuuofr>, KocMoJlornr{ecx:I4e

MoAenr4 B celesnofi , orxpurr4e yc KopeHHoro pacur4peHnx Meraralaxruxn ).

llpoucxoNAeHl{e tt 3Bon}oql4t 3Be3A, Bospacr raIIaKr}1K I4 3Be3A.

llpoucxoNAeHr{e rJraHer (no:pacr 3evrr lt Apyrl4x rel ColHeqsofr cHcT'eMbI,

ocHoBHbre 3aKoHoMepHocrl4 B Conueqnofi cplcreMe, nepBble KocMofoHnrrecKl'le

f r4froTe3bl, co BpeMe HHble npeAcTaB IeHVg, O fiponcxoxAeHl4l4 n,raner)'

X1asHr t4 pa3yM Bo Bcelesuofi (ononroqwa Bcelennofi v xI,I3Hb, npo6le,va

BHe3eMHbIX ullB]rJlrrsaqrfi ).

t2



6. TEMATI,IIIECKOE IIJTAH

6,1. O6reu o6uleo6pasonare.nuHofi yve6Hofi 4

pa6orsr

POBAHI,IE

Ilr{rrJrrrHbr H Br{Abr yve6

Bn4 yve6Hofi pa6orsr O6reru qacoB

MarclrnaaJrbHafl y.re6Haa Harpy3Ka (eceno) 58

O6ssarerbHar ayAr{TopHan yveduafl Harpysrca (ace

B TOM III,ICJIC:

IIp aKTI4q e c Kr4 e 3aHflTLrfl,

neKur4I4

KoHTponburre pa6orrr

o) 39

t0

CanaocrosreJrbHafl pa6ora o6y.ra roqerocfl (ncero)

B TOM TII4CIE:

pa6ora c KoHcneKronr lerquil

HanucaHtre AoKJraAon r,r pe$eparoe

19

Llroroeafl arrecrarluq

auQ$epeHrlr4poBaHurrfi saqer

HOll

13
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7. XAPAKTE,PI4 CTLIKA O CHOBHbIX BI{AOB AEfl TEIbHO CTII
CryAEHTOIB ]IIA YPOBHE )'TIEEHbIX AEIZCTBI,Ifi OTO PA3AETAI\{

rg gr4Ep)K AHl,l fl l/rr E EH Ofr lUCUr4rrJr [rHbI)

Co4epxaHue o6y.reHun Xap arcrep r{crr.{Ka 0 cHoB Hbrx B rrAo B Aefl TeJrbHocrr,l

cTyAeHToB

Bee4eune Ilosuaxou umhcfl c upeAMeroM r43yr{eHnr acrpoHoMr4r4.
Onpedenumb ponb acrpoHoMr.rr4 n rf opnaupoBaHprr4

coepeueuHofi Kaprr,rHEI MApa v B npaKTr4qecnclfi

.TesreJrbHocrn,rrcAeil.
Onpedenumb 3HaqgHr4e acrpoHoMr.rr4 npu ocBoeHr,rr4

ctteut4a,rlbHocrefr

o6pa:onauur
cpeAHefo npo$eccuoHaJrbHorno

14CTC PI,Iq PA3BVLTKT'I AC' POHOMI4I4
Acrpouovuq B ApeBHocrr4
(Apracrore,rr, f unlap>r
Hlrxeficxzfi u flrorevefi)

Ilosnaxo.uumbcfl o rrpencraBr'Iegl4qMH o BcereHurclfi

ApeBHITX yqeHbIX,

Onpedenumb Mecro v 3HarreHze 4penneh acrpoHoMr4r{ B

3Bonrcurzr4 B3rJrsnoB ua BcerenHyro.
IleroucqucJreHl4e r4 elc)

ToqHocrb (co,rueunrrft u

ryuuufr, ro:rzascruft ur

fpnf opnaHcxnfi xa-reH,qapr4,

npoeKTbr HoBbrx xa:res.qapefi )

Ilotuuxo.uumbcfl c ucropueft
rca,'IenlapeE.

Onpedenumo ponb v 3HaqeHr4e

)KI43Hh h AgflTenbHOCTI4 qenoBeKa.

co3AaHI4t pa3nur{Hbrx

neTouCLIUcIIeHtrfl A)\fl

Onrzqecxarr acrporH oMr.rt

(uunuru:aquosHr,rft 3arrpoc,

re,tecxonrt)

If osnaxo,uumbcn c L{HcrpyMeHraMI4

(Ha6nrolarersHofi ) acrpoHoMI4rL

Onpedenumb ponb sa6.nroAarelrsofr
DBonrcr1l4l,r B3rnflAoB ua BceleHuyro,

Onpedenumb 83aI4MocBt3b pa3BLrrr4fl tu4BlIJlI43auHI,I

hHcrDvMeHroe Ha6,TroneHat.

onruqecKclfi

acTpoHoMr{rr B

ZsyueHue oKoJro3e MHOfo

rpocrpaHcrna (ucropua
cosercxofi KocMoHaBTuKI{,

coBpeMeHHbre MeroAbI
H3yqeHr4ff 6laNuelo rocrtoca)

Ilosnaxonumbcn c ucropueft KocMoHaBraKI4 u

npo6.rertavru ocBoeHI4q KocMoca.

Onpedenumb 3HaqeHI4e ocBoeHlrt 6luNsero KocMoca Ailt
pa3Bun4r qeroBer{ecKofr III4BIlnn3aWu 14 oKoHoMI4qecKoFo

pa3Br4Tnfl Poccutz,

AcrpoHoulat AaJ'IE'rre rc) Koc Moca

(eorHoraa acrpoHCrMI4j{"

Ha3eMHbIe r.I op6ura,rruue
TeJIeCKOIIbI, COBpeMeHI{ble

MeTOAbr r43yqeI]lds, Aan b Helo
r<oculoca)

Ilosuaxontumbcn c npo6neltavu ocBoeHI4t AaJIbHg.ro

KOCMOCa.

Onpedeaumb 3Har{eHl{e ocBoeHI4q AaJIbHero KocMoca A-lrt

pa3BVTug qeroBeqecKofi qusl4rrl3a\ilv I,I 3KoHoMlIr{ecKoro

oa3B:r.T:afl. Poccun.

YCTPCIRCTBO COIHEI{HOI'T CUCTEMbI
flponcxoNAeHr.re Co,lseqHoft
C14CTCMbI

Ilosnaxo.nnumbcfl c

rrpoHcxoxAeH l{q Co,TFIequo il
reopr4.sMr4pa3,'I14qHEIMI'J

CI,ICTCMbI.

Bugurr,roe ABr.IXeHae rIJIaHer

(eu4uuoe ABHII(erII4 e 14

noHQurypaqnu nraHel).

IIosuuxouumbcn c noHtrl{sMtz <xon$urYPaur4.q rJIaHer')).

<chHoAa.recKr4i nepl4oA), <cu4epuvecrcufi [epl{oA).,
< rcoH Q u rypalrl4 14 [naH er u yc.loB vrfl prx Bl'IAI'IMocrI'I ).

Hayuumocn rIpoBoAHTb BbIqI4cJIeHI4t Anfl' onpeAeneHm.fl

crrHoAHqecKofo 14 cl4fiepl4rlecKofo (3Be3AHOfO) UepraO,ltOtr

l6



oopauleFrr4t nlaHeT
Cucrerua 3eulg - Jlyuzr Ilosuaxouumbcn c

rtrlauera).

Onpedenumb 3H

K O C M PI LICC K ]lMId ArIrlAP A'I

Onpedenum6 3Haq(

3KcrreAr.rql, fi ua IIyHy.

wrcrenrofi 3evlg - Ilyua (4nofiriar

aqeHr{e uccreAoeaHrafi Jlylrtr
'aMu.

)HI4e nr4norr4pyeMrrx xocl,ruuecx[,rx

flpuposa IIyusr Ilosuaxofirumbcn (

crpoeHueM lyuuorZ non
Ha flyue.

Onpedenumb 3Harre

pa3 Btrrt4fl qeJro eeqecKo i

: Qurnuecxofi npnpoaofi Jlyrtrr,r,
epxHocrl,r, $z:zvecxunaa yc,rona.a{uu

nue sHaur4fr o

ur4Br4JIrr3aqll14.

npupoAe Jlyuu 4ru

fhaneru sel,{nofi rpyrr trbr Ilosunxor4umbcn s )

Onpedenumt 3Haq(

rpynrlbr AIrfl pa3BVTr4s. 9

naHeraMu geltrofi rpynfibr.
HHe zuauuii o nJraHerax :etrnbfi
)JroBer{ecKo it t\usu rusa\uv.

lhaneru-rv faHTbI If osuaxo*tumbcfl a r
Onpedenumo 3Har{eF

p a3Blrr nfl. .{er o s e.Ie cxo fi

NAHETAMI{ - f IIf AHTAM I,I.

ue zganuit o rlJlaHerax-frltaHTax afiq
tfr4Bnnr43au'ljn

Ma,rrre rela Co,rH€qHOrft

cr.rcreMr,t (acrepon4n.
MeTeopI,ITbI, KOMeTbt, MaJt bre

n:raHerrr)

If osnaxouumbcn
C14CTEMbI.

Onpedenumb 3Harl

Co,'rHequoil cn creMbr
rJLrBI"lnI,]3aU,'r4.

o MaJIbrMI4 TeJraMLr ConHe.{Hbft

eHr4e zuauuit o Ma,rrbrx relpx
4nfl pa3BvrTnfl Ue,roaevecxpil

O6uze cBeAeHV.s o Co-nsue Ilosuaxonumbcfl a (

Onpedenumb 3Haqel
qeroBeqecKoil uushru:l

6lluvu cBeAeHusMtt o Coluue.
ue zual:ufr. o Colnqe pm pasnurf;t
IIH14.

Co,rgue r4 )I(I,I3HI 3ev,ru Llsyvumu B:rauMocBt

u CorHqe.
Onpedenumb 3HaH

cvruecTBo B aHVfl )KV13H[4 l

:3b cyqecrBoBaHr,rfl xI,I3HI4 ua 3err,rfre

eHVe sHaHuia o Colsqe 4[rr
la 3enare,

He6ecsas MexaHr.rKa (saxouu
Ken:repa, orKpbITI4e n,'rauer)

tr'Isyuumt saxourl Ke

Onpedenumb 3Haqer

sebecHux re:r z Bceleu
Onpedenumb 3Har{er

HOBbIX IIJIAHET

nnepa.

tve 3aKoHon Ken,'repa Arq uzyqeHhs
sofr.
tve 3aKoHon Keuepa 4lr orrprnlzr

IrlccrerosaHue Colseqnoft
c14 creMbI (rreNl,rauernr,te
3KCIIeAr4UUI4. KOCM 14 qeCKr.re

MhCCI{U IZ MCXIINAHETHbIE

KocM r4qecKue an naparrr)

Ilosuaxouumbctt
C14 CTCMbI.

Onpedenumb 3HaLreF

pa39uT LLfl .Ie,'IO eeqecxofi

c r4ccreAoBaHr4flMr4 Connequ0ft

:ue MexluraHerHbrx oKcrrelr4qrr it llts
ITVBVNN3AU'UV,

CTPOE lrvlB V 3BOnIOqI,Ifl ICEJIEHHOI4
PaccrosHue Ao 3Be3a

@a:u.Jecxas npupo,qa 3Be3/l Ilosnaxonumocn c \
Onpedeaum6 3Halrer

3Be3n nJ'It qenoBeKa.

rnsuqecxofi nprapo4ofi 3Be3A,

rue sHaHfifi o Qu:wvecxoft npupofle

BLrarr 3Be3A Ilognaxouumbcn c r
Llsyvumt oco6eHHo(

Onpedenumb 3Haqer

orxprtrufi r,Tq qe,rloBeKe

LAAMV 3Be3A,

u4 c[eKTpanbHbrx KJraccoB 3Be3A.

r4e coBpeMeHHbrx acrpoHoMr4qecKux

l3seslr{sre cncreMbr, Ilotnnxouumbcn )O 3BE3NHbIM}I CITCTEMAMI4 L1
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3xsonraHerrr SK3OIIJ]AHETAMI,I.

Onpedenumb 3Haqe

3HAHLTN O 3BC3NHbIX CI4C

tve coBpeMeHHbrx acTpoHoMr4r{ecl
.EMAX 

I,I SK3OTIJIAHCTAX,IIJIf, qEJIOBEI

4X

4.,

Haura falariruxa - Mlequrri
nyrr (ralarcruvecxzfi ro4)

Ilosuaxouumbcn
I,I3bICKAHVflMI4 O H

(f aJIaKTr.IqecKI4fi ron).
Onpedenumb 3Har{e
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