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IIO,fl CHI,ITE,TIbHA,g 3AIII'TCKA
Pa6oqaq npofpaMMa no acrpoHoMr4r.r 4ln 10 x,racca paspa6oraHa Ha ocHoBe:

l. {Degepa"lruoro 3aKoHa PO (06 o6pa:onaHulr s PO>) or 29.12.12. r. J'{b 273-O3 (uonaa
peIaKur4r)

2. Tpe6onaur,rrru (n.18.2.2.) fregepa.,rrHoro rocyrapcrBeHHofo o6pasoBareJrrHor.o o.raHAapra
ocHoBHoro o6qero o6pa:ooauua (yrnepntgeH npuKa3oM Munr.rcrepcrna o6pa3oBaHur u HayKu
Poccnflcroil Oelepaquu or <17> 4era6pr 2010 r. Nsl897), (s pea. nprrKa3oB MuHzcrepcrua
o6pa:osauur n HayKr4 P@ or29.12.2014N 1644 uor31.12.2015 r. J\r 1577);

3. Ilpnuepuoil ocsosttoii o6pa:onarerrHofi nporpauur,r ocHoBHoro o6ulero o6pa:oeauur (cafir:
Peeclp rrpr4NrepltHx ocHoBHLrx o6nleo6pa3oBareJrbHbrx lporpaMM
http://f gosreestr.rulregistry/primernaya-osnovna)'aobrazovatelna]'a-proqramma-osnovnogo-
obshhego-obrazovaniya-3/), o4o6penuoil peureHuelr qpegepa,rrnoro y.re6Ho-vero4urrecxoro
o6'se4r.rueuna no o6rqe,ray o6pa-:oaaurro (npororo.n or 8 anpenx 2015 r. J\b 1/15;

4. (Dyngave HraJ'rbHoro rnpa corep)KaHnr o6rqero o6pa:onairur> ( poc. ana4. nayr, poc. ana4.
o6pa:onarrur: noa. per. B.B. Ko:iroea. A.M. Konaar<osa. - 4-e lr:I., aopa6. - M.:
llpocoerqeur.re. 20 I l)

5. Oe;lepa,rluBrM nepeqHeM yue6Hr.rxoe, peKoMeH^qoBaHHbrx K rrcnoJrb3oBaHr,rrc B

o6pa3oBarerbHoM yqpe)qeHur4, peaJrr43yrotrlr4x o6pa:onarelrHbre npofpaMMu o6ulero
o6pasonanna u uMeloulux rocyAapcrBeHnyro aKKpeAr.rrarlr4ro.

8. Crpayr, E. K. liporpanaua: AcrpoHouuq. Ea3onufi ypoBeHb. 10 ruracc : yue6no-nero;rFrecKoe
noco6ze / E. K. C rpayr. - M. : lpo$a ,2017 . - 11 c.

9. Vqc6uux Boponqon-Bc,'rbrMr4rroB 8.A., Crpayr E.K.10 nnacc, APOOA,20l7

06uraq xa paKTeprrcrr{Ka npeAMera
AcrpoHovnt n poccuftcxofi rnKone BcerAa paccMarpr4 BalTacb l<aK Kypc, roropsrfi, 3aBeprntur

Qaruro-lra'revart,tqecKoe o6pa:oeaHue BbrlycKHItKoB cpegueft ruro,[br, 3HaKoMar r,rx c cotspcMcHHbrM14
npe.{craBneHHtMI.i o crpoeHr4H 14 fBoJrroqv u Bcelessofi u cnoco6crayer <popuaponanaro HafrHoro
M14poBc)33peHuq. Kypc acrpoHovHH npH3BaH cnoco6crsosarr rpopr,ruponannro conperr.reHnofi nayvnofi
KaprHHbl Ml.lpa- pacKpbrBaq pa3BHTHe nperc raBreHr4i o crpoeHr4r{ Bcelensoil rcar oasofi H: eaNrrefitrhx
c ropoH .4Jll'Il e.rbHol'o I'l cJToxHofo nyru n03HaHrIg qeiroBeqecrBoM oKpyxaloulefi npllpoAbr r.t cBoero MecTa
e uefi. Oco6yro ponb [pn I'I3yr{eHHu acrpoHoMr-iu aonxHo cllrparb ucloJr63oBaHr.{e 3nautrfi, no,ryueuulx
yqautr.rMr.rcr no apyfHM ecrecrBeHHor{ayqHr,rM npeAMeraM, B nepBy}o oqepe,ub no Qu:ure. Marepna,r,
uryuaeltrtfi B HaqaJle Kypca B TeMe <Oc}ronrr npaxruqecroft acrpoHoMxr{>, seo6xoAulr I:rr o6rscnenzq
na6-rrogaevsrx HeBoopyxeHHbIM rJ.ra3oM acrpoHoMr{qecKxx xereHuft. B opranr:aqur.r na6lrogexuft uoryr
noMoqb KoMIIblotepHbte npt{itoxeHl.i.rr ,qrs oro6paNeulrl 3Be3.4Hofo ne6a. Taxue npfinoxeHr.rf, no3BoJIsIor
opHeHTr.rpoBarbcr cpeJlH Mfipxa! 3Be3.q B pexr.{Me peaqbHol-o BpeMeHr.r, rroJryql4Tb llntfoplrauulo no
Hau6o:ree 3HaqH\'rbr\4 KocMu.recKrrM o6r,exral,r, loapo6grre aauubre o rrJraHerax, 3Be3.qax, KoMerax,
co3Be3,{Htx, Iro3HaKoMl.irbct co cHI4MKaMr.r n:raHer. lrasHoii 3aAa.{eft Kypca craHoBlrrcq clrcreMaru3auuq
o6urnpHslx cnegeHnfi o npvpoae ne6ecsrx re:r, o6.rrcneuue cyuecrByloufix sarououepnocrefi z
pacKpbn'r4e tpn:rvecxofi cyr]HocrH Ha6lrogaelGrx so BcerenHofi qslenr,rfi. Heo6xoguuo oco6o
rloJqep(I'TBaT6, qro 3To cTaHoBHTcrI Bo3MoxHr,IM 6narogapr uupoKoMy I.lcIIoJIb3oBaHu ro $ltsr.rvecrux
'I eopHfr. a faK)I(e llccJeiloBauuit ustyueuun ne6ecnsrx Ten, npoBoAHMLrx npa1TurrecKr4 o BceMy cneKTpy
3ilcKTpoMafHlt rHbtx BojlH He rollbKo c noBepxHocrlr 3evlu. llo r4 c KocMr.rqecxl4x arrnaparoB. Bceregga.[
rlpeltocraBjltel' Bo3MoxHocrb I.r3yr{eHHt raKHX cocrorrH}ri eerqecroa n rro:refi TaKr{x xapaKTepr.tcrHK,
Kolopble noKa HeIocrl4xrIMLI B 3eMHbIX ,la6oparopnrx. B xo4e nsyveuzr (ypca Ba)ItHo crpopvupoearr
rlpeAcraBneHI4e o6 :nolrcquu neopratruuecroil flp]rpoAhr KaK r,rraBHoM Aocrr.TxeHur{ coepelreunofi
acTpoHoMrrlr.

llporpanrua r<ypca paccqqraHa Ha 35 qacos (1 uac n ne4enro)



I{e,r u u 3anaqlt n3yqeHufl rrpeAMera

Ha ocHoeaHuI-r rpe6onauufi (Degepa:rsnoro focyaapcrnennoro o6pa:onare:rlHoro craHAapra, B

coJepxaHr{I4 Kar.IeHAapHo-TeMaTr{qecKofo nnaHr4poBaHxr npeA[oflaraeTcq pea"'rn3oBaTr, aKTyulnbHbre B

Hacrorrqee BpeMr 3aAarru o6yvenun :

llpeal,Ieruue: onpeaenqror cneryrcrrlue oco6essocrn npeabrBneHnfl coaepr(aHr.rq o6pa:oraHnr: oHo
tlpeitcraB-rleHo B BI.IIe lpex reMarHqecKHX 6:roroa. B nepeou 6loxe rpeAcTaBJIeHbr AHAaKTxrrecKue
c.qt{HHIlhI. oSec e,rHeatoulue coBeprxeHcrBoBaHHe HaBr,rKoB Hayquoro no3HaHrrr. Bo nroporr.r
j(h;laKruqecKHe erIHHLrUbI, KOTopLIe CoAepxaT cBeAeHI{t IIO Teoptfi aCTpoor.r3xKu u acrpououutt. B
'I pe [beM 6loxc npeacragreHr,I Ar{AaKTr.{qec(ue e,4r.rHr{ubr, orpaxaoqr4e ficroplxo pa3Btrrvrs acrpo$n:uxa
H ac'fpoHoMrrra.

"Irr.rnocrssle: BLIt{B.lrrro'r rrpxopr.{Ter BocrrHTarerhHrJx H pa3BlrBarouux ue-nefi o6yqeHl4q. Cnoco6nocrs
) qarIIHXcq noHl{Marb npnq}tHbr u JrorhKy pa3BHTHr rpnrlrvecxux npoueccoB orrpbrBaer Bo3MoxHocrb Arq
ocMtlcjteHHol o BocnpI{rTIzrr ecero pa-rnoo6pa3rrr Mr.rpoBo33peHqecKr{x, corlt4oKynbrypHbrx cncreM,
c)[tecrByrourHX B coBpeMeHHoM nrupe. Cucrenra yve6nr,x saEqrui4 [pr{3BaHa cIIoco6crBoBarb pa3Brrrltro
;ruqHoc rHoii calrouaesrutluraquu, ryMaHr.trapnofi ry:nrypbr rrrKoJrbHr,rKoB, r4x flpfio6rlleHr.rro K

coBpeMeHHoii Su:r.ivecxoii HayKe rr rexHrrKg ycr4neHHro Morr4Barluu K coqua.nbHoMy rro3HaHr4ro H

rBopqecrBy! Boc[I.rraHl4ro trl4qHocrHo u o6rqecroeuuo nocrpe6onanHr,rx (aqecrB, B ToM qncJre

I.pax.rlaHcl BeHHocTu" TonepaHTHocTrr.

MelarlpeanelHr,Ie: olparrtaer crparerlrro coepeuenuoft o6pasonarelsuofi nollruru: neo6xoanuroctr
BOCrrr4TaHr4rr qcJ]oBeKa n rpaxlaHr4Ha, r4HTefplrpoBaHHoro B coBpeMeHHoe elry o6rqecrno! HaueJIeHI{ofo Ha
coBeprrreHcrBoBaHr{e 3rofo o6rqecTBa. Cucrerra ypoKoB cop}reHTr4poBaHa He croJrLKo Ha nepe.{aqy
(roroBbIX 3HaH14i;i), cKonbKo Ha ifoprrraponauze arrr,rnnoft ruqnocrlr, uornnuponanuofi t<

cauoo6pa:oranurc. o6:raaarorqefi aocraroqurntu HaBbrxaMlr 14 rrcllxorotvqecKrrMll ycralroBxaMu K
caMocl otrerbHoMV noI'IcKy. or6opy, aua,tu3y r.{ }rcnon63oBaHr.rro ranrf opuauur.r. 3ro nolroNer
BbIIIycxHhKy atanrllpoBa r-bcr B Mnpe, rue o6r,ev r.rHrpopvauuu pacrer B reoMerpr.rqecKofi nporpeccuu,
r,IIe coquarlbHas u npotpeccuoua,rbHat ycnerrrHocrb HanpqMyro 3aBHc'rr or no3r4Tr4BHofo orHorxeHuc K
HOBaIIHcM, CaNtOC'fOqTeilbHocTH MbIIrrJreHr{q u r4Huur{aTr{BHocTIt, oT roToBHocTr.r nporBIqTS reopvecrufi
nolxo.it K Ae,ry, HcKarb HecraHnaprHbre cnoco6lr peueHr4s npo6leu, or foroBHocrr4 K KoHcrpyxrr.tBHoMy
a:anvogefictnuro c Jno.rlbMr{. B pavrax 4axnoft nporparrMLr npennonaraercr axrr.{BHoe ucnonb3oBaHr4e
r.tHrcpHel - pccypcoB H u HtpopmauroH H slx rexsolorni.

[e,rr.r o6yveuun:
I {e,rllt t-t l't:yveHut acrpoHoMI4I.T Ha IaHHoM 3Tane o6yqeHgs rrB1rrrorc{: 

- oco3HaHr.re
ItpI.IHIII'InI4a.[hHoii po:rH acrpoHoMl4u B nO3HaHr4r4 {yngarrenralsnbrx 3aKoHoB npupOgsr r.r Sop
Ml.{poBaHHLI coBpeMeHHoii ecrecTBeHHoHay{noft xaprfiHrr *rupa; 

- 
lpr,ro6pereldue 3Jtasui4 o <fu:u.recxofi

npHpo,{e ne6ecglrx reJI I4 cI.IcreM, crpoeHfir{ }r 3BoJlroquu Bcelen- Hoft, fipocrpaHcrBeHr{brx 14

epdveHultx vacurra6ax Bcelenaofi, saN6onee BaxHbrx acrponoMl.Iqecrr,rx orKpbrrr.Isx, onpereJrr.rBrxux
pa3Bt'I't'I4e HavKI't u rexHlrl(s; 

- oB.rraAeHr4e yMeHurrMlt o6brlcHsrr, BrlAl{Moe noJloxeHae u ABI4xeHae
He6ecssrx reJ.I npI4HIIHnaN{t{ onpe,{exeHr4q MecronoroxeHHrr H BpeMeHr.r ro acrpoHoMr.tqecruna o6rexralr,
HaBbr(aMH rrpaKTu,rccKofo Hc|lojtb3oBaHllq KoMnbrorepHbrx npunoxeHHfr Anq onpe,4ereHvq BvAa
3Be3IHofo He6a B KoHKpeTHoM rIyHKTe AJr{ 3a"4aHHoro BpeMeHv; 

- 
pa3Br-rrl4e [o3HaBareJrbHhrx

HHTepecoB. HHTe,'rreKTyarbHbrx H TBopqecKux cnoco6nocteft a npoqecce npuo6perenur gnannft no
ac'l poHoMr.rH c ucnoJrr,3oBaHueM pa3nr.ir{Hblx r{cror{HrrKoB I,IH(bopMaqnH t4 coBpeMeHHbx
uHrpopuaquonnlrx texno:rorufi; 

- 
llcnonb3oBaHr.re npuo6perennrx 3nanr.rfi r.r ylrerrafi Anr perueur,rt

paKruqecKr.lx 3a,rlatr noBcelHeenofi xr:Hu; 
- QoplrnpoeaHue Hayr{Horo Mr,rpoBo33peHurr; 

-tpopvupoeaur.re HaBbrKoB HcnoJIh3oBaHHs ecrecrBeHHoHayqHbrx r{ oco6el{Ho Qzsnxo-nrarettarnqecK}rx
gHaHufi ,q,r.g o6r'exrnssoro aHa-rH3a ycrpoficrea oKpyxarcqefo Mr{pa Ha npllMepe Aocrr,rifieHl4fi
coepeueuHofi acrporln:unu, acrpoHoMr.rr r4 KocMoHaBruKr4.



Tpe6oranun K ypoBHrc rroaroroBKH yqaruuxcq 10 x,racca (6a:onufi yponenr)
B pe:y.ltrare H3yrrgHr4r acrpoHoMr{r{ na 6a3osov vpoBHe yr{eHI4K aonxeH
']Hals/uourtyat s
' c\4ttcit noHglnfi: reoueHTpHrrecKar r.r reJrr4oqeHTpHqecKar cr{creMa, Blrar.rMar 3Be3,qHzur

Be.jlllquHa, co3Be3,qrie, npoTliBocroqHr4q u coeauHeHuq nraEeT, KoMera, acrepou.4, Mereop, Mereopul,
Nlereopolll" nJraHera, cnyrHI4K, :ne:ga, Co:EreuHaJr cr.TcreMa, falarrura, 10 Bcenennal, BceMI,IpHoe lI
IlotlcHoe BpeMq. BHeco-rlHeqHaq IaHeTa (er:ouanera), cneKTpa!'IbHiur toraccrz$r.rxaqral 3Be3A, napannaKc,
penr.iKToBoe a3nyqeHne, Bolruroii Brprre, vepuar gsrpa;

' cl\'lblcJr tputnvecrux BeJrr4r{r4H: rrapceK, cBeroBofi ro4, acrpoHoMllr{ecKarr eatr]F.tll\a, 3Be3aHas
BCJhIIHHA:

. cvr,lcl (tnrlluecKoro 3axoHa Xa66la;

. ocHoBH6te 3Tarrbr ocBoeHr4r KocMr4qecKofo npocTpaHcTBa;
. rHrrore3br lpoucxoxaeHHr Corne.{Trofi cr{creMbr;
. ocHoBHbre xapaKrgpr.rcrr.{KH t4 cTpoeHue co:[rqa, co:rneqHofi arMoc(bepbr;

' pa3MepTrl f a,raxtlr<r.r, nonoxeHr.Ie 14 nepr{oA o6paueHr.rr Comrqa ofirocuTenbHo rleHrpa
l arraxrnxrl:

ylr c'r'b
. rIpIlRotI|T[, npHMepbr;
po,lH acTpoHoMAr4 B patBLlTHr4 UlrBH jrr.r3aqr,rl4, ucrorb3oBaHr.rs MeToAoB HccneAoBaHuI B

act poHoMIil], pa3xHqHbIX arr arlil3oHoB 3neKTpoMafHLITr{rx lrslyvenuft Ant fiony{eHr.rs r.IHoopMaqr.ra 06
o6r'cxrax Bcelennofi, nonyqeHr4q acrpoHoMllqecKoft unQoplraqua c noMorrlbro KocMfiqec(Ltx an[aparoB
LI cneKTpzLTbHoro aHaJILI3a, Brrvfl-ut4r^ co,rHe'Iuofi aKTr4BHocrl4 Ha 3eMJrIo;

. onucr,rBarb rl o6t,qcHrrrr:
pa3illltlHtr KarleHAapct. yc,'loBtaq HacTynJreHHq cojrHeqHbrx H JryHHr,rx :arl,renufi, $asrr Jlynlr,

cyroqHbre ,qBr'IxeHHrr cBerHr. npuql.lHbr Bo3Hr.tKHoBeHLIr npr{JrHBoB r{ or.lrI,IBoB; pHHur{n AeficrBHrr
orrluqecKoro rerecKona! B3auMocBr3b rllr:luxo-xr,ruuuecKlrx xapaKTeplrcrr{K 3Be3A c r{cnonb3oBaHr4eM
AHafpaMMbl (IIBeT 

- cBeTr{MOCTI'), tfnruvecrre npHqHHbI, o peAenquque paBHoBecr{e 3Be3A, IicTorII{u(
3Hcpluu 3Bc3Jt ri npoucxoxaeHfie xuMr4qecKux 3.]reMeHToB, KpacHoe cMeIrIeHI4e c [oMoul6io e$$er<ra
!on,rcpa;

. xapaKTepu3oBaTr,
oco6eHsoctl.t MgroAoB n03HaHuq acrpoHoMnH, ocHoBHr,re 3JIeMeHTbr lr cgoiictea nraHer

Co;THe.rHoii cycreMbr. Mero.fbr onpe,ceneHnr paccrosuufi u :runefisrrx pa3MepoB ue6eculx rel,
Bo3\'rorrHbre tI] rH lBo.rrcrIHH 3Be3A pa3iluqHoi nraccr,l;

' Haxoi]I{ rb sa se6e ocHoBHLIe co3Be3,4lls Cerepuoro nonyulapuq, B ToM qucJre: Bolturas
Mc,lseAurta, Ma,raq MeaeeAuqa, Boronac, Jle6e.qr, Kaccuorel, Opuou; calmre qpKve 3Be3,{br, B ToM
vuc;re: flo:upuarr 3Be3aa, Aprryp, Bera, Kanel:ra, Cr.rpryc, Eere:mefise;

. ucno-rlb3oBaTb
KoMnblol'epHr,Ie npHJIoxeHvrI Anr{ onpeaeneHllfl flonoxeH].rq Comrqa, Jlynsr ra:lae:21 Ha lrc$yxt

,car)' H BpeMr cyToK JUrq.4aHHofo HaceJreHHoro nyHKTa;

' t'lcno.'Ib3oBaTr, npuo6pereHHhre 3HaH14rr r.I yMeHxrr B npa(TliqecKofi Ae.rTeIbHocTr.{ u
noatcgHeeuofi xIl3HlI an;r rIoHfiMaHlIt B3auMocBt3r{ acrpoHoMr.{fi c.qpyrr,rMrr Hay(aMr.r, B osHOBc Koropbrx
irexar 3HaHltr tro acrpoHoMr.{r4; orleJleulrr ee or nxeuay(; oueHrrBaHLIt un$oplraquu, coaepxaqeiicrl B

coo6uleHr.rsx CMtr4, I4nrepnere, Hayqrlo-TronyJrspHr,rx crarbsx

CoqepxaHue Kypca
flpeqtrer aclponolrlru (2 u)
AcrpoHoMHt. ee cBt3b c ,qpyrl.rMtr HayKaMH. Polr acrpoHovur4 B pa3Br4'tLt4 rIHBI4.rrr.r3auHH.

Crpyr<rypa u vacmta6st Bce,ressofi. Oco6essocru acrpoHoMuqecKlrx MeroaoB rrccJreAoBaHr4r. HasevHrre
I.'t KocMI'IqccKHe rejrecKonbl, npr.IHIILin ux pa6orrr. BceeorHosaq acrpouoMuq: S.rreKTpoMarHr.rrHoe
u3nyalcHrle KaK I4cror{HI-{K ttuQopvaquu o He6ecHbrx relax. flpaxru.recKoe fipllMer{eHae acTpoHoMr4qecKllx
ucc,re;ouanui1. * I I,Icropnr ptBBurr4t oreqecrBeHHofi KocMoHaBruKr.r. flepnuft zcryccrnenni,rft cfiyrHr4K
3eu,ru. no,rer IO. A. larapnna. ,{ocraxewrr coepeveunofi KocMoHaBrr4Kr.t.

OcHonur npaxrnvecroft aclpououlru (5 v)



3se::rst u co3Be3alzq. Bltguuar sBe3aHa.s BeJrr,rqr,rHa. He6euraq c@epa. Oco6lre roqru ne6ecsoil
cQepst. He6ecirJe Koop,quHaru. 3ee:gtrte raprrr. Br4ulroe ABuxeur4e 3Be3r Ha pa3JrrrqHr,rx
reorpatfuvecxllx txliporax. Cn.x:s eugunoro pacnoJroxeHHq o6:bexroe sa se6e u reorpa$uvecrux
Koopnugar Ha6iloaare:rq. * Ky:nlrtuaual ceern:r. Bu4ulroe foAl4qHoe ABr.{xeHI,Ie Comrqa. 3ufinr4xa.
Bn:tnvoe .tBrix(egue u <parrr Jlynrr. 3arlreHnt Co:nrqa u llynrr. Bpelrr rr KaneHAapb.

Crpoeuue Co,rHeqHoii cncreusr (2 v)
Pa:lslrue nperc laa:reHuii o crpoeHru vupa. leoueHrpuqecKas cucreMa vrpa. Cranon:renue

ferHo- ueHTpHqecrofi cHcrel{L'r vrpa. KouQurypaqll[ rrJ]aHer LI ycnoBur rrx Br.rAr.IMocrr{. CunoArvecrufi
lr cllaepuvecxufi (:ee:gurrft) nepuoAbt o6parqeHut n:rauer.

3axosst rnnxenuq He6ecultx rel (5 v) 3axonsr Kennepa. Onpeae:renrae paccrorHr4ii rr plMepoB
'rer g Coirxe.JHofi crlcreue. fopusonra:mnstft napa.,uarc. ,{tzNenue He6ecHbrx ren noA 4eficrnr.reu cu,r
'IqforcHHt. Onpege:renue uacclt ge6ecnsrx re:r. lnuxenr4e lrcKyccrBeHHbrx cIIyrHI4KoB 3elrmz u
KUcv Hr{ccKlx ilr | | rapa I ots u Co,rHeq uoi cllcreve.

llpupoaa re,r Co;rneqnoii cncre.,ur,r (8 v)
CorHequaq cllcreMa KaK KoMrrJreKc re-lr, r4Merourlrx o6rqee npoucxoxaeHue. 3elr.ng u Jlyna -rBoiiHaq nraHera. KocNru.{ecxue lyvu.* I4cctregonauun JI1'nu KocMrrrrecKr.rMr4 arrnaparaMlr.

flu:rorupyelrue rro:re- rbr na J1yny. flraneru :enrnofi rpynnr,r. llprapoga Meprypr,rn, Benepu u Mapca,
fllascrst-rutanrBr, Lix cnlrHr.TKlt L Konbua. Manrte rela Corne.{Hofi cr4creMbr: acrepor{A;r, [JIaHerLI-
kapnuKH. KoNrerbr. McreopoH,4br. Mereoprr, 6o:rnasl r{ MereopHTbr. Acrepou4uat onacHocrb.

Co":luue g tne.Ur,r (6 .r)
ll::ryqeHne H reMrreparypa Co:rsqa. Cocras u crpoeHue Colsua. Meroarr acrpoHoMr.rqecxux

l'tccile,'loeaH Iri; cnexrpa,rsnsrfi aua,u.r::. @u3uqecKr{e MeroAbr reopernqecKoro uccreAosaHr.Iq. 3axoH
CreQaHa- Eo:rsquaHa. Zcroqnux 3Heprfifi Co:rrrla. Arnroc(lepa 8 Co:rirua. CorHe.{Haq arlllBHocrb H ee
BJILIIHI4e Ha 3eu:rro. Pols nrarnurnrrx nonefi ua Co:[rqe. Colgeqno-3eunbre cBq3n.* 3ne:gtr: oouoaulre
tf r:rxo-xrtttlrvccKr'Ie xapaKTepll claKu rn ux B3ar.rMocBq3b. loau.rurrfi [apaJrJraKc 14 paccrornr{r ao 3Be3.q.
Cselr.rN4ocrs. cnexrp. uBcr H TeMneparypa pa3Jrr.rrrHbrx KJraccoB 3Be3n" SOOeKT ,,{on:repa, .{uarparvrnaa
((crleKrp 

- cBerI.TMocrL) (<UBer 
- cserzltocrr>). Maccrt u pa3Mepbr:ne:g. .{roftnrre r.r KpaTHbre 3Be3Abr.

fpasuta{aoHHsle goitHlt.* Mo.ue:rH 38e3.[. IlepeMeHHbre u Hecrarr]roHapHbre 3Be3abr. I]erperaarr - Maq4r.r
llcerreH uoii. ?ao"rroqnr 3Bc3A pa3Jr{qHofi vacclt. 3axon cMeureHr.rq BnHa.

Haura farranrrrKa 
- 

Mleqnrrii flyrs (2,i
Harua fzuraxrnxa. Ee pa3Mepbr H crpyKrypa.

faraxrnxu. O6racrr4 3ee';Aoo6pa3oBaHux. RpaqeHne
H'rarepux).

Crpoe nnc u lRoJ'rrcquq Bce,rennoii (2 .r)
Patuoo5patne MHpa I anaxrrlK. Kna.rapsl. Cxon:reHHq r.r cBepxcxonneHr.rr faJIaKTI.IK. Ocuosbt

conpevcunofi Koc14ollort{tl. <KpacHoe cMeureHue) r.r 3aKoH Xa66la. 3no:toqus Bcelesnofi.
Hcc'rartuoHapHag Bcc,reHnaq A. A. @pu4nrasa. Bolsurofi asprru. Pe:rur<roBoe u3n)^{eHrre. Vcropenrne
pacrrrrzpeHrrr Bcc'lresnoi. <TeraHar 3Heprlr.{)) u aHTr4TrrforeFfie.

Xr:*n n pa3yM Bo Bce.nenHoii (2 v)
flpo6:rerra cyuecrBoBaul.{q xr43Hr4 BHe 3elr:ru. Ycronur, ueo6xoguusre Ars pa3Burr4s xr-r3n[.

I lol.ttrt xrtsr Ha n:rarerax Co:rneqgofi cncreMr,r. CloNssre 9 opranuvecxue coeaaHewlTr B xocMoce.
CoupelteHHlte Bo3MolI(HocrI4 KocMoHaBTr.rKr.r li paauoacrpoHoM14rr .4Jrrr cBq3n c apyrLIMLr uuBr.rru3aul4qMn.
I l"ragerHule cHcieMr,r y rlpyrnx 3ne:a. rle:roseqecrBo 3aqBrter o cBoeM cyurecrBoBaHI4u.

3eesAHrre cKorrJreqnfl. CnHpamHbre pyKaBa. flapo
faraxrHKu. flpo6leva ((cKpbrrofi> uaccbr (reMHaq



Itareulapuslfr rJraH

Paslen

)r.{e6noro Kypca

I{o,rrpr.{ecrBo qacoB

[Ipegtll3glp0H0Mrru 2

OcHossr rrpaKllrqecnoii acrpoHoMHrr 5

Crpoenne ColHeqHoii cHcreMbl 2
flpnpoga re"r ColHeqnoii cucreMr,r 8

Cornue u 3Be3ar,r 6
{rrr:n.recKAfl rrpnpoAa reJr Corse.rHoii
crlc I e\rbr 6.r
Haura f:r.lax-rlrKA - M.rreqHsrii flvrs

6

2

C'r'poennc rr lBoJrourrr Bce;reHuoii 2
)KrrlHb rr pa'tyNr Bo llcereHHoii 2

Hroro 35

M e nrc d u q e c Ko e o 6 ec n err eH ue np ozp (wunbt

L <<AcrpoHot\{Iifl I1 xracc: noypoqHbre nJraHbr rro yuedHuxy E.n.JlenuraH,2005r>, B. T.
OcsxHHa. 2006r'.
2. <<LI ro r.J KelK Ha6rroAarb Ha 3Be3rHou se6e?>). 3. C. 3urcrr,1979r.
3, <<AcrpoHoN{Hl e 11 xracce. MeroAHKa npoBeAeHr.rs npaKruqecKr.x paSor), B.A. BopoHUoe-
Belrsrv,ulHoBo I 984r.
4. <<CSopHHK BonpocoB n 3ahaq ro acrpoHoMnrr), roA pe,{. E. A. Boponqoe-BertqMuHoB,
1 982r.
5. Ora:nrca. FxeHellerbHoe rlpr{roxeHl4e K ra3ere <llepnoe ceurxdpfl)), cra'r'bn rro acrpoHo ,;-trvr.

I -' t st 1''1 11 t t I ttx c tt'.

1. )'.le5HHx <<Ac-rpoHoN{Hrr I I xlacc>> BopoHuoeBe,rrrrMr{HoB! 2002r.
2. f[uraxruqecKl4e N{arepnarbr rro acrpoHoMr4r4. E. ll. Iee}rraH,2002r.
3. I{Hrlra rrq LIreHHs no acrpoHowr4n. Acrpocfu3nKa. M. M. Naraee, B. M. t{apyrun, 1988 r.



Kanendapuo-meMamuqecKoe nnaHupoeaHue. AcmpoHoMue. 10 xn

fe Teua ypoKa Kon-eo
IIACOB At3

[ara
flraH @arcr

Ilperver acrpoHoMHH.
9ro n gr'.raer ac'rpoHoN,{Hr{

C -lpvr<'r'r' pa v r,r ac urra6sr Bcereusofi

$r

( (., ,(- t: r/'i ( (

2 Clpvx-r-vpa 14 Macurra6r,r Bcerenuoii 2 rlr''j' t:

_'! 3ee:lrr,r H co:tBe3rzq
HeSecnsre KoopruHarbr

3,4

1

,,1.-i BHlunroe ltBlrxeHue 3Be3,I

) I'orHqHoe rBr.rxeHne Co;rHrr,a ro He6v. Sxrunruxa 6 ,^ 7 | (^ 1- 1 .{r^
6 /{euxreHHe H dtatlr JlyHsr, J /r

t 1'', ( {- ; / /l

1 3arlresue CorHUa n lynsr. Bperr,rt H KaneHAapb.

Tec'r
$ 8,9

(l /t' (;V' tr.

8

0

I Pa:enrne npcrcrABreHr{ii o crpo eHVV Mr4pa.

IioH(lnr)'partHr.J rr-rraHer. 3arcoHsr rBr4xeHnq rraHer
C' c'l,u H e.rH o L"t c I'i c'r'e r,r bl

Otpa-t*ra"Hc pacc r()flHHli H patt'apuu ,ar CbnHcquoH
CHcTeNrbt. OnpelcreHl{e paccroqHufi e CorHe.{Hofi
CHCTC\IbI

l0.l l,12

-l
.,i -l .t /-

/ / 1'/',. | .t '.

\ 13,14

0+ tt c? .t /

i0 OSutHe xapaKTepHcrHKH rrraHer I l5 ,,( q.f{ ;o,q ,( i
ll

t2
taIJ

flornequarr cHcrcMa KaK KoMn-[eKc reJr, I,IMe]ourHX
o6 utee I rpouc xolKretqq
CHcreva 3errrn-JI1'na

I l. rlruer sr 3crrHtli.r rnvrrrrsr

$ l6
l+--e'f
-'/,5-'d

*(-1 t
la i--rs l7

$ l8 6;'5^ f L n\..f *
T4 Iarenrre rr,rraHerbr $ le ,-{ x. .! f- try f'r-
t5 Ma-nrie rera Colnequoii crzcrevs $20 ,4ot f 'L Q rz
i6 OSobrqeHHe Marepuarra $ l5-20 /, G.. | /- "I G,. f z-

io tz17

18

l9

KoHrporbHilfl pa6ora <<flpupoAa ren CorHeqHofi
cllcTelltbt)>
Cil. I H Uc - 5. rltxal{uatt'iBc i. ta))

l'taaio;Hrrc r0 rBc3r

15-20

flr; r*
2l 09.p{ 9'g oF
22 (t f,-r' /G, ( (

20 N1accr,r H pa:tMepbr 3Be3A
,\.
ZJ t:3. C f fl. ) Cy

2l I IepelreHHbre H Hec'fauuoHapHbre 3Be3Abr $24 3i.. o.( Stt. D /
22
aa/-)

Q 5 o 6_qgH qe_ M are pr4 qra $ 2t-24 &6 ts;t- ('(" f 'L

KoH'r'po.frbHilfi pa6ora <<Co"trHue rr 3Be3AF,r)) .q ,t
J'L d^t" t; r -

)4./-'t .Mjreqnur."I rrYTb H faraxruKa $25( 1,2)

25 MleqHr,ril rrv'rs rr faraxrnKa $ 25 (3,4)

26 lpvrne 3Be'lrHbre cr.rcreMbr - ra[aKTr.rKH $26
2l Ocsossr coBpeMessou KocMolorrru $27

28 Xn:H; H Da3vM eo BcereHuofi 28

29 }I(u:us H pa3yM eo BceJreuHofi $28
30 Hroroeaq KoH rporbHaq paSora s

J 28
a1JI

35

floeropeHHe 5


