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1. TIACITOPT PABOYEM ITPOTI' PAMMBI «<ACTPOHOMM/SI»
1.1. O6nactb npuMeHeHus paboueii TPOrpaMMbl
Pabouasi mporpamMma JUCIUTUTMHBI « ACTPOHOMUSI» SIBJISIETCS UaCThIO
obpa3oBaTe/IbHOM IPOrPaMMBbI B COOTBETCTBUM C (pe/iepaibHbIM IoCy/1apCTBEHHBIM
oOpa3oBaTe/lbHBIM CTaHZAPTOM CpeZiHero NpodecCUoHaTFHOr0 00pa30BaHUs T10

HarpaBJ/IeHUIO TTIOATOTOBKY CrieljuajbHOCTH 53.02.07 Teopusi My3bIKU

1.2. MecCTo AUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOMN MPOTrpaMMbI
OVY11.00 O6irieobpa3oBaTebHbIN YueOHbIN UKL

OVYII.00. O6s13aTeibHBIE PeAMETHBIE 00/1aCTH.

1.3. Lesnb v 3ajauul JUCLIUTIMHBI

Pabouast mporpamMma 1o yueOHOMY IpeiMeTy « ACTPOHOMHUS» COCTaB/IeHa Ha
OocHOBe (befepasbHOTO  KOMIIOHEHTa TOCYJAapCTBEHHbIX  00Opa3oBaTebHbIX
CTaHZApTOB o0bOijero oOpa3oBaHus (mpuka3 MwuHoOpa3oBaHuss Poccuu ot
05.03.2004 Ne1089 «O6  yrBepxaenuu  DegepanbHOro  KOMITIOHEHTa
roCy/lapCTBeHHbIX 0Opa3oBaTe/bHBIX CTAHJAaPTOB Ha4a/JbHOTO 0OII[ero, 0CHOBHOTO
ob1iero ¥ cpefHero (TonHOTO) 06Iero oOpa3oBaHUsI»), TIpUKa3a MUWHHUCTEPCTBA
obpa3oBanuss u Hayku Poccuiickoi ®epeparuu ot 07.06. 2017 Ne 506 «O
BHECEHWM U3MeHeHWW B  (efepanbHbli  KOMIIOHEHT  TOCYJapCTBEHHBIX
oOpa3oBare/lbHbIX CTAHJAPTOB HAYyaJbHOrO 0OIero, OCHOBHOTO 0OIero wu
cpenHero  (monHOro)  obilero  obpa3oBaHuUSs,  yTBEepPXK[EHHBIM  TPUKA30M
MunucrepcTBa obpa3zoBaHust Poccuiickoit ®epmepauyu ot 5 mapra 2004 1. Ne
1089».

O6was xapakmepucmuka y4e6H020 npedmema

AcTpoHOMHSI 3aHHMMaeT 0coboe MeCTO B CHUCTeMe eCTeCTBeHHOHAayUHBIX
3HaHWM, TaK KaK OHa 3aTparvBaeT IJTyOMHHbIe BOMPOCHI CYIleCTBOBAaHUS UeioBekKa
B OKDY>KalollleM MUpe U B Hell KOHL[eHTPUPYIOTCS OCHOBHbIE TIPOTUBOPEUHS MEXTY
ObITHEM dYe/iOBeKa M ero co3HaHveM. Ha MpoTsykKeHWM ThICSUYeeTHH acTPOHOMUS
Imaraja B Hory c ¢wiocodueit u penuruved, vH(opMaliyer, TOUepIrHyTON U3
HaOrofleHnit  3BE37HOTO Heba, mMMTasa BHYTPEHHUH MHD Ue/iOBeKa, ero
peJTUTUO3HbIe TIpe/iCTaB/eHuss 00 OKpyXkawolleM Mupe. Bo Bcex ApeBHUX
¢unocopckrx IIKo/ax AacTPOHOMHSI 3aHMMasjga BefAyllee MecTo. Tak Kak
aCTPOHOMUSI He 3aTparvBajia HerocCpe/ICTBeHHO YCJIOBUS >KU3HU U JiesiTelTlbHOCTU
ye/iloBeKa, TO TIOTPeOHOCTL B Hel BO3HMKajJa Ha Oojiee BBICOKOM YPOBHE
YMCTBEHHOTO Y JIyXOBHOTO pa3BUTHS uUe/iOBeKa, U MO03TOMY, OHa Oblia J0CTyIHa
TTIOHUMAaHUIO y3KOTO Kpyra 00pa30BaHHBIX JTHO/IEH.
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Bcé coBpeMeHHOe ecTecTBO3HaHUWe: (PU3MKa, MareMaTWKa, Treorpadus u
Apyrve HayKu — THUTaJoCh W pa3BUBA/IOCh Oyarofapsi pa3BUTHIO aCTPOHOMHUHU.
IlocTaTOUHO BCIIOMHUTh MeXaHUKY, MaTeMaThYeCKUl aHaju3, pa3BUTbIe
HbloTOHOM U ero rocsiefoBaTe/IIMA B OCHOBHOM [/l OOBSICHEHHUS [JBYKEHUS
HebecHbIX Tesl. COBpeMeHHbIe Hled U TeOpHH: 00Iijasi TeOpHsi OTHOCHUTETLHOCTH,
¢bur3MKa 3/1eMeHTApHbIX YaCTHI] — BO MHOTOM 3WXKAYTCS Ha [JOCTHXKEHMSIX
COBpeMeHHOW aCTPOHOMHH, TaKUX eé pa3ze/oB, Kak acTpo(pu3rKa U KOCMOJIOTHSI.

UYroObl TIPaBU/IBHO TIOHSATH COBPEMEHHOEe eCTeCTBO3HaHHWe, Heo0X0AuMO
M3y4aTb aCTPOHOMMIO, TIPOHU3BIBAIOLIYIO €r0 U Jie)Kallylo B ero ocHoBax. MHorue
CTeLMaTUCThl CYMTAIOT, YTO BOOOIe TMperofilaBaHre eCcTeCTBO3HAHUS HaJo
MOCTPOUTh Ha OCHOBE €ro acTPOHOMUYEeCKUX KopHel. [lo-BUaMMOMY, Takou
MOJX0/, TIO3BOJIMT HE TOJbKO TIOBBICUTh KaueCTBO €eCTeCTBEHHO-HAayUHOTro
o0Opa3oBaHusA, HO U PeIUTb NpobemMy MoTepyd MHTepeca yYall[uXxcsl K W3y4eHHIo
eCTeCTBeHHbIX HayK.

N3yuenue acmpoHomuu Ha 1 kypce KK coomeemcmayem npozpamme 10
Knacca cpedHezeo (no/nHo20) obuje2o 06pA308aHUsi HANPABAEHO HA OOCMUNCEHUE
cnedyrowjux yenet:

— OCO3HaHWe T[PUHIMITHAJBHOM POMM  aCTPOHOMUM B  T[O3HAHUU
(dyHaMeHTa/lbHbIX 3aKOHOB TIPUPOAbI Y (DOPMHUPOBaHHs eCTeCTBEHHOHAy4YHOU
KapTHHBI MUPa;

— mpuobpeTeHre 3HaHUWM O (PU3NUeCKOM MpHpofe HeOeCHBIX Tesl U CUCTEM,
CTpOEeHUs 3BOMIOIMKM BcesleHHOM, TTPOCTPAaHCTBEHHBIX M BPeMeHHbIX MaciiTabax
BcenenHoli, Hanbosee BaKHBIX aCTPOHOMHYECKHUX OTKDBITHSIX, OIPee/UBILINX
pa3BUTUe HAyKU U TeXHUKU;

— OBJ/IaZieHWe YMEeHUSIMH OOBSCHATH BHAWMOE TIOJIOKEHWe U JBIDKeHUe
HeOeCHbIX Te TPHHIUIIAMM OIpeJe/IeHHsT MeCTOTIONIOXKEeHHUSI W BPEMeHU T10
aCTPOHOMHUYECKUM  O00BeKTaM, HaBbIKaMH TPAKTHUYECKOTO  HCTIOb30BAHUS
KOMITLIOTEPHBIX TIPUJIOKEHUM [I7I1  OTpefieJieHUsl BHJA 3Be3HOrO Heba B
KOHKDETHOM TTyHKTe /i/Is1 3a[JaHHOr0 BpEMEeHU;

— pa3BUTHE MO3HABATE/IbHbIX UHTEPECOB, MHTE/JIEKTYaIbHbIX U TBOPUYECKUX
crocobHocTeli B mpoljecce TIpUOOpeTeHUs] 3HAHUM 1O AaCTPOHOMUU C
WCII0/Ib30BaHUEM  Pa3/MYHbIX HKCTOYHMKOB HH(OpPMAlMM U  COBPEMEHHbIX
VMH(}OPMAaLIMOHHBIX TEXHOJIOTUN;

— (hopMUpOBaHKe HayYHOTO MUPOBO33PEHNS;

— (hopMUpOBaHVe HaBLIKOB MCIO/Ib30BaHUsI €CTeCTBeHHOHAYYHbIX U (PU3UKO-
MaTeMaTHUeCKUX 3HaHWM /i1 OOBEKTHOTO aHaj/M3a YCTPOMCTBA OKPY’KaroIero
MHpa Ha TIpUMepe JOCTW)KEHUW COBPeMEeHHOW acTpopu3WKH, aCTPOHOMUU U
KOCMOHABTHUKHU.

BaAaqa dCTPOHOMHH, KdK HU JII000T0 €CTeCTBEHHOHdYUYHOI'O IIpeaAMeTa,
N3yd4ae€eMOro B KOJ/IIe)KaX U B O6H.[€O6p&30B8T€HBHOﬁ IIKoJ/Ie — (bOpMHpOBaHI/Ie
eCTECTBEHHOHaquOﬁ I'PaMOTHOCTH. ECTeCTBeHHOHaquaH 'paMOTHOCTb — 3TO
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CrocoOHOCTb Ue/IoBeKa 3aHMMaTh AKTHUBHYIO TPaKJAaHCKYI0 TIO3MWIUI0  I10
BOIpOCAaM, CBS3aHHbIM C PAa3BUTUEM eCTeCTBEHHBbIX HAayK W TPHUMEHEHUeM UX
JOCT)KEHHUM, a TakXXe ero roTOBHOCTb MHTEPeCOBaTbCSl eCTeCTBEHHOHAyUHbIMU
WjesiMHU, 5TO He CUHOHUM eCTeCTBeHHOHAyUHbIX 3HAaHWM W YMEHUW, a 3HAaHUS U
yMeHUsI — B IeMCTBUU, U He MIPOCTO B [IeICTBUM, a B [IeUCTBUY MTPUMEHUTE/IBHO K
peanbHbIM 3ajadaM. EcCTeCTBEHHOHAyuHO TpPaMOTHBIM Ue/lOBeK CTPEeMUTCS
y4yacTBOBaTb B apryMeHTUPOBAHHOM OOCYXXJeHuU TpobreM, OTHOCSIUXCS K
eCTeCTBeHHbIM HayKaM U TeXHOJIOTUSIM, 4YTO TpeOyeT OT Hero CjeyroIux
KOMITETEHTHOCTEM:

— HAy4YHO OOBSICHSATD SIB/IEHUS;

— TIOHUMAaThb OCHOBHbIE 0COOEHHOCTH eCTeCTBEHHOHAYYHOTO UCC/IeZIOBAHMS;

— WUHTepPNpeTUPOBaTh JlaHHbIe U HCII0/b30BaTh HayuHble JloKa3aTe/bCTBa /I
T0/Ty4YeHUs1 BbIBO/IOB.

TpeboBaHNs K YPOBHIO OCBOEHUS CO/iep>KaHMsl AU CIUIT/IMHBI.
IInanupyembie pe3y/IbTaThl 0CBOEHUsI y4eOHOro nmpejgMera
OK 10. Mcnosb3oBaTh B MpO(eCcCUOHATBLHOM [eTeTbHOCTU yMEeHUsI U 3HaHWUS,

IMOJIy4Y€HHbIE O6yan-OH_[I/IMI/ICH B XOJe OCBO€HHA y‘—IE6HLIX nmpeagMeToB B
COOTBETCTBUU C cbe,qepaanblM rocyidpCTB€HHbIM O6p330BaTEJ'[beIM CTaHAdpTOM

cpeaHero o0111ero oo6pa3oBaHusI.

3yueHue npeaMeTHOM obacTi «EcTecTBeHHBIE HAYKW» [JOJDKHO
obeCIieunTh:

c(OpMHPOBaHHOCTb OCHOB 11€/I0CTHOW HayYHOUW KapTUHBI MUPa;

(hopmMupOBaHMe TTOHUMAaHUS B3aUMOCBSI3U U B3aUM03aBUCUMOCTU
eCTeCTBeHHbIX HayK;

c(hOpMHPOBaHHOCThL TIOHUMAaHUS BJIMSIHUSI €CTeCTBEeHHBIX HayK Ha
OKDY’KaroIIyI0 Cpefly, SKOHOMUUECKY0, TEXHOJIOTMUYECKYI0, COLIMAbHYIO U
3TUUECKYI0 cdephl AesiTeTbHOCTH Ue/I0BeKa;

CO3/laHHe YCIOBUM JIJIsT Pa3BUTHST HaBLIKOB yueOHOM, IIPOEKTHO-
HCCIIeioBaTeIbCKOM, TBOPUECKOH esITeTbHOCTA, MOTHUBALIMN 00yUYarOIIUXCS K
CcaMOpa3BUTHIO;

c(hOpMHPOBaHHOCTbYMEHUI aHA/IM3UPOBaTh, OLIEHUBAaTh, TPOBEPSThH Ha

JIOCTOBEPHOCTH 1 0600111aTh HayuHYH0 HHGOPMALINIO;



cchOpMHUPOBaHHOCTh HaBBIKOB Oe30macHo paboThl BO BpeMsi IPOEKTHO-
MCCIIe[i0BaTeIbCKOM U SKCIIepUMeHTaTIbHOM iesiTe/TbHOCTH, TIPU UCTI0/Ib30BaHUH

nabopatropHoro 060pyj0BaHUsI.

1.4. KonmmueCcTBO 4aCOB Ha OCBOEHHE AUCLIUILIMHBI
O6beM AUCLIUIIIMHBI, BUbI yueOHOM paboThl U OTUETHOCTH

OnucaHue mecma yuebHo2o npedmema

[TpeagmeT «ACTPOHOMUST» OTHOCHUTCS K TIpe]MeTHOM 06/1acT «EcTecTBeHHO-
HayuHble TIpeJiMeThbD».

Peasni3yeTcsi 3a cueT 4acoB yueOHOrO TlaHa, COCTABJISIOIINX 00513amenbHYH
yacme.

[Iporpamma paccurrtada Ha 36 yacoB B ro/j (1 uac B Heie/ito).

[ogoBasi mpomMe)KyTOuHasi arrecTaluuss IIPOBOJWUTCSI B COOTBETCTBUMU C
MoJjio)keHrneM O (opmax, MepUoAUUYHOCTA U TIOpS/IKE TeKYIIero KOHTPOJIs
yCreBaeMOCTH Y MPOMEXKYTOYHOM aTTeCTalluM yuyaluxcs, B GopMe yTBep>KJAeHHOU
yueOHBIM Ti71aHOM Ha 2021-2022 yueOHBIH TOA.

Oo0bem

Buj yueOHo¥ padoThI “acoB

MakcuMa/ibHasA yue0Hasa Harpy3ka (Bcero) 54y,

Oo6si3aTe/lbHAasA ayfUTOPHAs yueOHasi Harpy3kKa (Bcero) 36u.

CamocrosTe/ibHasi padoTa o0yuaromerocs (BCero) 18u.
DopMBI KOHTPOJIA KouTtposnbHas
pabora: 1-
ceMecTp,
3auéT: 2-
ceMecTp




2. CTPYKTYPA U COJJEPKAHUE YYEBHOMN JVICIIUII/INHBI
2.1. TeMaThueCcKul I/1aH ¥ COZiep>KaHue AUCIUTITUHBI
CopepxaHue JUCLUIITAHbI

BBejenue B aCTpOHOMUIO

Ctpoenue u MaciTadbl BcesieHHOM, M cCOBpeMeHHbIe Ha0/TIOieHUsA

Kakue Tena 3anosiHsa0T BeeseHHyr0. KakoBbl MX XapakTepHble pasMephl U
pacctosinuss Mexay HuMmU. Kakue ¢u3uueckre yc/OBUsS BCTPEUAlOTCS B HUX.
Bcenennas pacimpsiercs.

I[me u Kak paboTalOT caMble KpYITHble OINTHYECKHe TeecKorbl. Kak
aCTPOHOMBI ~ WCC/IEQYIOT TraMMa-usnyueHne BceneHHou. Uto  yBuzenu
IPaBUTALIMOHHO-BO/THOBBIE U HEUTPHHHBIE Te/ieCKOIIbI.

AcTpomerpus

3Bé3AHO0e He00 U BHMMOE IBI)KeHHe He0eCHbIX CBeTH/I

Kakwue 3BE37161 BXOJAT B co3Be3aus OpuoHa u Jlebesa. CosHIle ABMKETCS T10
SK/UITHKe. [171aHeThl COBepIatoT neTeo0bpa3Hoe ABMKeHHe.

Heb6ecHble KOOpAHUHAThI

Yro Takoe HeOecHbIi 3KBaTOp U HebecHbIM MepuaudaH. Kak cTposT
9KBaTOPUA/IbHYIO CcUCTeMy HeOeCHBIX KoopauHaT. Kak CTpoST TOpu30HTaIbHYIO
cucteMy HebeCHBIX KOOP/JWHaT.

Bugumoe aBmxenue nyianet u CostHia

[TeTieobpa3Hoe JBWKEHHE TIAHET, MOMSATHOE U TMPSIMOe IBIKEHHEe TIaHeT.
OK/IMIITHUKE, 304UaKa/ibHble co3Be3aus. HepaBHOMepHOe naBrkeHue Co/HLA T10
9KJTUTITHKE.

JBrwxenue JIyHbl M 3aTMeHUA

®a3bl JIyHbI ¥ CUHOJUYECKUU MECSL], YC/IOBUSI HACTYTUIEHUS] COJTHEUHOTO U
JIyHHOro 3atrMeHud. [loyemy mpoucxomsaT conHeuHble 3armeHus. Capoc u
rpe/JCKa3aHusl 3aTMEHUH.

Bpewms u kasieHzaapsb.

3BE3IHOE Y CO/THEYHOE BpeMsi, 3BE3HbIM 1 TPONUUECKUM TOf,.

YCTpoWCTBO  JIYyHHOTO U COJTHEUHOTO  KajeHjaps, Tpo0sieMbl  UX
cornacoBanusi KOnuaHCKuii U rpUropyaHCKyN KajeHJapu.

HebecHas MexaHMKa

I'eMonieHTpUYeECKas cucTeMa MUpa

[TpencraBnenus o ctpoeHrd COMHEUHOW CUCTeMbl B aHTUUHbIe BDEMEHA U B
CpefiHeBEKOBbe. ['e/roLieHTpUUecKass CMCTeMa MHpa, [0Ka3aTe/bCTBO BpallleHUs
3emsii BOKpyr CosHua. Ilapasiiakc 3BE37 M oripefesieHHe pacCTOSHUA [0 HUX,
Trapcek.

3akonbl Keniepa

OtkpeiTe W.KeruiepoMm 3aKOHOB [BW)KeHHUsI TUTaHeT. OTKpbITHME 3akKOHa
BcemupHoro TsroTeHuss U 00001iéHHbIe 3akOHbI Kerepa. OmpeziesieHne Macc
HeOeCHBIX Te.

Kocmuueckue ckopocTu




PacuéTbl TiepBOli M BTOpPOH KOCMMUYECKOM CKOPOCTM W UX (U3NUeCKUM
cmbic. [Tonét FO.A. T'arapriHa BOKpyT 3eMJIH 110 KPyTOBOM OpOuTe.

MesriiaHeTHbIe [epesieThl.

[ToHsATWE OMTHMMA/ILHOW TPaeKTOPUM MOJETa K TjiaHeTe. BpeMms monéra K
TJIaHeTe U [aThbl CTapTOB.

JIyHa M eé B/IMsIHUE HA 3eM/II0

Jlyuneii pesnbedd u ero mipupoga. [IpuivMBHOe B3aWMOJENCTBUE MEXIY
JlyHoti u 3emnéul. YpnaneHue JIyHbl OT 3emM/M U 3aMe[jieHHe BpallleHUs 3eMJIu.
[Ipewnieccust 3eMHOM OCH U TIpeJiBapeHre PaBHO/IEHCTBUM.

CTpoeHue COTHEYHON CUCTEMBI

CoBpeMeHHble nipescTaBieHus: 0 COMHEUHOW CUCTeMe.

CocraB CosiHeyHOM cucTeMbl. [lnaHeTbl 3€MHOW TpyNnbl U TUJIAHETHI -
TUraHThl, UX TIPUHLIAITHAMBHBIe pa3muuurs. O6mako komeT Oopra u Ilosic Koiinepa.
Pa3mepsl Te/1 COTHEUYHOH CUCTEMBI.

Ilnanera 3emis

Popma u pa3mepbl 3emiuud. BHyTpeHHee cTpoeHue 3emiu. Posib
MapHUKOBOTO 3¢ (eKkTa B (JOPMHUPOBAHUM K/IMMaTa 3eMJIu.

I11aHeTbI 3¢eMHOU IPYyMIbI

UccnenoBanuss Mepkypusi, BeHepsl 1 Mapca, ux cxoxkectb ¢ 3emiéi. Kak
MapHUKOBbIA 3((eKT TrpeeT MOBEPXHOCTb 3eMJM M TeperpeBaeT arMmocdepy
Benepnl. EcTb /11 >ku3Hb Ha Mapce. DBosonivs opouT cmyTHUKOB Mapca ®@oboca
u [lermoca.

IInaHeThI-TUraHThI

®usnueckre cBouctBa FOmwmrepa, CarypHa, YpaHna wu HenryHa.
BynkaHuueckas gesTe/ibHOCTb Ha criyTHUKe FOnutepa Ho. [1prpopa koser BOKpyr
TJIaHeT-TUT'aHTOB.

Il1aHeThI-Kap/IMKH ¥ UX CBOUCTBA.

Mausibie Tesia Co/IHeYHOM CUCTEMbI

[lpupoga wu [BwkeHWe actepouioB. CrenuduKa [BWKEHUSI TPYMI
actepouzioB TposiHueB u I'pekoB. Ilpupoga u aBmwxkeHue komeT. [Tosic Kolinepa u
O6sako komeT Oopta. [Iprposia MeTeopoB ¥ MeTeOPUTOB.

MeTteopsl M1 MeTeOpUTHI

[Ipypoja mazarouux 3BE3J, MeTeOpHble TMOTOKA U MX pafuaHThbl. CBs3b
Me)KJy MeTeOpHbIMU TOTOKaMU U KomeTaMu. IIpupojja KaMeHHBIX U >Kesle3HbIX
MeTeopuTOB. [IpUpojja MeTeOPUTHBIX KPaTepoB.

IIpakTnueckas acrpodusuka u ¢pusuka CosHua

Metoap! acTpopu3znuecKux UCCIeA0BaHUMN

YCTpONCTBO U XapaKTePUCTUKU TesieCKOrnoB pedpakToOpoB U pedieKTopoB.
YCTpOMCTBO pajiuoTe/ieCKOMNoB, paJuOUHTep(epOMeTpHI.

ConHne

OcHoBHbIe xapakTepucTuku CosHiia. OrnpefeneHre MacChl, TeMIlepaTypbl U
xumuyeckoro cocraBa ConHua. CtpoeHuwe cosHeuHoM armocgepsl. CosHeyHas
aKTUBHOCTD U eé BIMsiHUe Ha 3eM/to U bruocdepy.

BuyTpeHnHee ctpoenue CoJHLia.




TeopeTruecknii pacuét Temmneparypel B IjeHTpe ConHua. fApepHbii
VWCTOUHUK SHEPrUM U TepMOsiiepHbIe peaklUM CHHTe3a Tejids W3 BOJOPOAA,
repeHoC 5Hepruv u3 reHTpa CoJiHLa HapyXKy, KOHBEKTUBHasi 30Ha. HeUTpuHHBIM
TeJIeCKOTI ¥ Hab/TiofieHys TTI0TOKa HeTprHo oT CosHIIa.

3Bé31abI

OcCHOBHBIE XapaKTePUCTUKH 3BE3]

OrnipefiesieHMe OCHOBHBIX XapaKTePUCTHUK 3BE3/l: MacChl, CBETUMOCTH,
TeMIlepaTypbl U XUMUUeCKOro coctaBa. CrieKTpasibHasi K/laCcCU(PUKaLUs 3BE3. U eé
¢ur3nueckre OCHOBBI. [luarpaMMa «CreKTpasibHbIM KIacC» — CBETUMOCTh 3BE3[,
CBSI3b MEXX/[y MaCCOM ¥ CBeTUMOCTBIO 3BE3/.

BHyTpeHHee cTpoeHMe 3Bé3]

CrpoeHue 3Be3/bl IJITaBHOU M0OC/Ie0BaTeTbHOCTH.

CrpoeHue 3BE3/ KDACHBIX TUTAHTOB Y CBEPXTUTaHTOB.

Be/ibie Kap/iuKyu, HEUTPOHHBIE 3Bé3/1bl, y/IbCAPbI H UéPHBbIE JbIPbI

CTpoeHuie 3Bé37 Oenbix KApJIMKOB W TIpefie/l HA UX MacCy — Tipefen
Yangpacekapa. Ilynbcapel 1 HeUTpoHHbIe 3BE37bl. [Ipuposa YEPHBIX JbIp U UX
rapaMeTphbl.

JIBoliHbIe, KPaTHbIE U epeMeHHbIEe 3B6é3/bl

HabntomeHusi ABOWHBIX M KpaTHBIX 3BE3[l. 3aTMeHHO-TiepeMeHHble 3BE3/bI.
OmnpeneneHue MacCc [ABOWHBIX 3BE3f. [lynbcupyrolque miepemMeHHbIe 3BE3[bI,
KpUBble u3MeHeHUs Osiecka 1edeuns. 3aBUCHUMOCTb MeXKAY CBETUMOCTBIO WU
neproZioM nynbcaiuii y tedens. Lepenabsl — Masiku Bo BceneHHOM, MO KOTOPBIM
onpeziesisiIOT PaCCTOSIHUSA 10 AANEKUX CKOIJIEHWH Y TajlaKTHK.

HoBble u cBepxXHOBBIE 3Bé3/1bl

XapakTepuCTUKUA BCIIBIIIEK HOBBIX 3BE34. CBSI3b HOBBIX 3BE3[] C TECHBIMHU
JBOWHBIMK CHCT€MaMH, COZiepXKalluMu 3Be3ly Oenblii Kapsiuk. IlepeTekaHue
BelllecTBa U sifiepHbIN B3pBIB Ha MOBEPXHOCTU Oesioro kapsvka. Kak B3pbIBarOTCs
CBEDXHOBble  3BE37bl.  XapaKTePUCTUKWA  BCIBIIEK  CBEPXHOBBIX  3BE3[.
['paBUTALIMOHHBIN Kosyiarc Gesioro Kapyiuka ¢ Maccoit YaHzapacekapa B coCTaBe
TECHOM [IBOMHOM 3Be3/lbl — BCIbILIKA CBEPXHOBOM MepBOro Tumna. B3phiB
MaCCHBHOM 3Be3/Ibl B KOHLIe CBO€H 3BOJIFOLIMM — B3PbIB CBEPXHOBOW BTOPOI'O THIIA.
HabntoeHre 0CTaTKOB B3PbIBOB CBEPXHOBBIX 3BE3/.

OBOJIIOLMSA 3BE3/]: POXKX/JAeHUe, )KU3Hb U CMepPTb 3BEé3]

PacuéT mpoJO/IKUATENIBHOCTH JKU3HU 3BE37, pa3sHOM MacChl Ha IJIaBHOM
NoC/Iel0BaTesIbHOCTH. [lepexos B KpacHble THUraHTbl M CBEPXTUTaHTHI TIOC/Ie
vcuepnanus Bogopoga. CrioKoWHasi 3BOJIOLMS  MaJlOMaCCHUBHBIX 3BE3[, U
I'PaBUTAIJMOHHBIN KOJUIAIIC M B3pPLIB C oOpa3oBaHHWeM HEWTPOHHOW 3Be3/bl WJTH
YépHOM JbIpbl MACCUBHOM 3Be3/bl. OnpejeneHre BO3pacTa 3BE3JHBIX CKOTUIEHUN U
OT/ie/IbHBIX 3BE€371 U NTPOBEpPKa TEOPUM SBOJIFOLIMU 3BE3/.

Mieunbiu IlyTh

I'a3 v nb11b B I'astakTHKe.

Kak o00pa3yroTcsi oTpakaTe/bHble TYMaHHOCTUA. [loueMy  CBeTSTCA
M dy3HbIe TYMaHHOCTH

Kak KOHLIeHTpUPYIOTCS ra30Bble U MbLIeBbIe TYMaHHOCTH B ['ajlakTuhke.
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PaccesiHHbIe ¥ 111apOBBIE 3BE3/JHBIE CKOTL/IEHUS.

HabnromaeMble CBOMCTBA pacCesiHHBIX 3BE3AHBIX CKOTUIeHUM. Habmomaemble
CBOMCTBA ILIAPOBbIX 3BE3HBIX CKOIUIEHUU. PacripesiesieHne M xapakTep ABWKEHUS
ckorieHut B ['anaktuke. PacripefieneHue 3BE3[l, CKOIJIEHWM, ra3a U MbUIA B
l'anakTuke.

CBepxmaccuBHasi 4épHasi Ablpa B LjeHTpe ['a/lakTUKU U KOCMUYeCKHe JTy4u.
WNHudpakpacHble HabmogeHus ABWKeHUS 3BE31 B IjeHTpe [a/lakTUKu W
oOHapy)keHHe B IleHTpe ['a/laKTUKU CBEpXMACCHUBHOM UepHOW JAbIpbl. Pacuér
rapamMeTpOB CBePXMACCUBHOM UEPHOU bIpbl. HabmoqeHrss KoCMHUUeCKUX yueid v
VX CBfI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3I.

l'a/TakTUKMH.

Kak knaccuduiupoBany rajakTUKy Mo (opme W KaMepTOHHas AuarpaMmma
Xab66ma. CpoiicTBa CrHMpanbHBIX, UIUNTUUECKUX W HENpaBUIBHBIX Ta/laKTHK.
KpacHoe cmelieHue B CrieKTpax rajlakTuK U OripefiesieHre PacCTOSTHUS [0 HUX.

3akoH Xab0u1a.

BpaiileHue rajiakTuk ¥ TEMHasi MaTepusi B HUX.

AKTHUBHbIE Ta/IAKTUKHU U KBa3aphbl

[Ipypoja aKTUBHOCTM TajaKTUK, paJMOTa/JIaKTUKU W B3aUMO/|eHCTBYIOIIHUE
rajiakTukd. HeoObIuHble CBOMCTBa KBa3apoB, MX CBfI3b C SiZIpaMU Ta/llakKTUK U
aKTUBHOCTBIO YEPHBIX JIbIP B HUX.

CkonieHMs rajakTukK

HabntomaeMble CBOMCTBA CKOIJIEHWM Ta/lakKTUK, PEHTTeHOBCKOe H3/lyueHue,
TemriepaTypa U Macca MeXXrajakKTHUeCcKOro ra3a, HeoOXoUMOCTb CyllleCTBOBaHUS
TEMHOW MAaTepyuyd B CKOIUIEHUSsIX rasakTuk. OLleHKa MacCbl TEMHOW MaTepud B
CKOoruieHUsiX. fueucrasg CTPyKTypa pacripefie/ieHusi TalaKTUKU CKOIJIEHUU
rajakTHK.

Ctpoenue u 3B0/1I01UA BeceneHHoU

KoHeuHOCTh M 0eCKOHEUHOCTh BcesleHHOM — mapajoKChl K/1aCCHYeCKOo#
KOCMOJIOTHUM.

3aKOH BCEMHPHOIO TSTOTE€HHWS W TIpeACTaB/ieHUs] OKOHEeYHOCTHU U
6eckoHeuHocTH BcenenHoi. @oTomeTpuuecKuii lapajioKC 1 TTPOTUBOPEUNsT MeXY
K/IJaCCUYeCKUMM TIPe/ICTaB/IeHUsIMM O CTPoeHMM BcesieHHOW U Hab/ofeHUSIMHU.
HeobxoaumocTh TipuB/ieueHust o0Iieil TeOpUH OTHOCUTETbHOCTU Jjisl TIOCTPOEeHUsT
Mozeni BcenenHoun. CBfi3b MeXAy TreOMeTPUYECKHMX CBOUCTB MPOCTPAHCTBA
BcenenHoi ¢ pacnipesiesieHreM U IBUKEHUEM MaTepyU B Hell.

Pacuuupsiroimasicsa Bcennennas

Cesizb CpefHeM IUIOTHOCTA MaTepud C 3aKOHOM paclIMpeHust |
reOMeTpUUeCKUMM  CBOWCTBaMU BceneHHoW. FEBK/IWAOBA UM HeeBK/IWJOBa
reoMmetpusi BcenenHou. OnpefeneHve pagauyca U Bo3pacta BcenenHnou. Mogenb
«ropsiueii BceneHHol» W penuwKTOBOe wu3nydyeHus OOpa3oBaHHe XUMHUUECKUX
3/IeMeHTOB BO BcenenHoil. OO0wive renmusi Bo BceneHHOW U HeoOXOAMMOCTb
oOpa3oBaHUs €r0 Ha paHHUX JTarax 3Bomonuu BcenenHoi. HeobxoauMocTh He
TOJIbKO BBICOKOM TIJIOTHOCTM Bell[eCTBa, HO M €ro BbICOKOW TeMIlepaTypbl Ha
paHHUX 3Tamnax 3Bo/MOLMK BceneHHOW. PenuKToBOoe H3nyueHHe — U3/TydeHUe,
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KOTOpOe OCTasioCcb BO BceneHHOM OT ropsiuero W CBepPXIIOTHOTO COCTOSTHUS
MaTepul Ha PaHHUX JTamnaxXx >KW3HM BcenenHoui. Habmogaembie cBoiicTBa
penuKTOBOro wu3nyueHus. [louemMy HeoOxonumo mpuB/ieueHue oOIeil Teopuu
OTHOCHTE/IbHOCTH JIJIS1 IOCTPOeHUs MoZieni BceneHHOMN.

CoBpeMeHHbIe 1IPo6/IeMbl aCTPOHOMUK

YckopeHHoe paciiivpeHve BcesleHHOM 1Y TEMHasi SHEPTUs.

HabnromeHusi cBepxHOBbIX 3BE37 | THMa B janéKux rajiakTUKax U OTKpBITHE
YCKOpeHHOro  paciivpeHudss BceneHHoW.  OTKpbITME  CWIbl  BCEMMUPHOIO
oTTasiKvBaHusl. TémHas 3Heprusi yBeluuuBaeT MacCy BceyieHHOW 10 mepe eé
pacimpenus. [Ipupoaa cusibl BceMUpHOTO OTTa/IKUBaHUS.

OO6Hapy>keHUe TI/IaHeT BO3/ie IPYTUX 3BE3].

HabGnromenusi 3a [ABWKeHWeM 3BE3T W ONpeJeieHHds MacC HeBUANMBIX
CIyTHUKOB 3B€37], BO3MYLJAIOIIUX WX NPSIMOJMHENHOEe [JBWXKeHue. MeToabl
oOHapy»keHHs1 sK3011aHeT. OLjeHKa YCI0BUI Ha MOBEPXHOCTIX JK301iaHeT. [Torck
5K30M/IaHeT C KOM(OPTHBIMU YCIOBUSMU [J1s1 )KU3HU Ha HUX.

[Touckn >xv3HM M pa3yma BO BceseHHou. Pa3BuTme TmipefcraB/ieHUd O
BO3HWKHOBEHMM M CYL[eCTBOBAaHWU >XU3HU BO BceneHHoU. CoBpeMeHHbIE OL[€HKU
KO/TMUeCTBa BbICOKOPA3BUTHIX [UBWIM3alMi B ['aakTuke. [TonbITKM 00HapyKeHust
Y TIOCBUIKA CUTHAJIOB BHE3eMHBIM L[UBU/IU3aLIASM.

TemaTnueckoe nj1aHUPOBaHUE

HaumenoeaHue membl Konuuecmeo uacoe
Pasden «BeedeHue». Bcezo uacos:1
BBeseHrie B aCTpOHOMUIO. 1
Pasden «Actpometpusi». Bcezo uacos: 8
3Bé3aHoe Hebo. 1
HebecHble KOOpAWHATHI. 1
Buaumoe nerxenue ruiadeT v CosiHIa. 1
[BrkeHue JIyHbI ¥ 3aTMeHUS. 1
Bpewms v KaseHaps. 1
Cucrema Mupa. 1
3akoHbI Keryiepa BUXKeHUs I/1aHeT. 1
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KocMmuueckre CKOPOCTH Y MeXKIlJlaHeTHbIe 1
I1epeJsIeThL.

Pa3den «Ctpoenue ConHeuHOU crcTeMbl». Bcezo uacos: 7

CoBpeMeHHbIe Mpe/iCTaB/eHus O CTPOeHUU U 1
coctaBe COTHEUHOW CUCTEMBI.

[1nanerta 3emiis. 1
JIyHa U eé BiIusiHME Ha 3eMJII0. 1
[1/1aHeThI 3eMHOM TPYIIIHI. 1
[1naneTtsl-ruradThl. [11aHeTbI-KapIvKU. 1
Mausbie Tenia COIHEUHOM CHUCTEMBL. 1
CoBpeMeHHbIe TIpe/iCTaB/IeHus O 1
rnpoucxoxieHn COTHeUHOW CUCTEMBI.

Pa3den «Actpodusrka u 3Bé3JHasi aCTPOHOMUs». Bcezo uacos: 7

MeTo/1b1 acTpOoM3UUeCKUX UCC/IeJOBaHUM. 1
CounHue. 1
BHyTpeHHee CTpoeHre U UCTOYHUK SHEPIryuu 1
CoJHia.

OCHOBHbIe XapaKTepUCTHUKU 3BE3I. 1
besible KapIMKU, HEUTPOHHBIE 3BE3/1bl, YEPHbBIE 1
IbIpbL. [IBOMHBIE, KpaTHbIE U IIepeMeHHbIe

3BE3/blI.

HoBrble 1 cBepXHOBbIE 3BE3/IbI. 1
OBOJTIOLYS 3BE3I. 1
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Pazoden «Mneunsiii yTb» Bcezo uacos: 3

I'a3 u ne11b B ['anmakTHKe. 1
PaccesiHHbIe U 11apOBbIe 3BE3/IHbIE CKOTIIEHUS. 1
CBepxMacCUBHas UépHas Jblpa B LIeHTpe 1
Mineunoro Ilytu.
Pa3oden «I'anaktuku». Bcezo uacos: 3

Knaccudukaius ranakTuk. 1
AKTHBHBIE Ta/laKTUKU U KBa3aphbl. 1
CKorieHHUs rajlakTHK. 1

Pa3zden «Ctpoenue u 3BosoLys Beenennoii». Beezo uacoe: 3

KoHeuHoCTh ¥ 6eCKOHEUHOCTh BceneHHOM. 2
Pacuvpsromasics BeeneHHast.
Mogens «ropsiueit BceieHHOW» U peTUKTOBOE 1

U3y4yeHue.

Pa3pen «CoBpeMeHHbIe 1pobieMbl acTpOHOMUM». Bcezo uacoe: 3

YckopeHHOe paciivpeHve BceneHHOM Y TEMHast 1

SHeprusi.

OO6Hapy>keHue TIJIaHeT BO3Jie IPYTUX 3BE3/I. 1

[Touck >ku3HU U pa3yMa Bo BceneHHOI. 1
Pe3seps (1 vac).

W TOroBbIY YPOK. 1
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3. YCJIOBUS PEAJIN3AIINY PABOUYEM ITPOT'PAMMBI YYEBHON
AACIUITIINHBI
3.1. TpeboBaHMsI K MaTeprabHO-TEXHUUECKOMY 00ecTieueHHo
MarepuanbHO-TeXHHUYECKOe ofecreueHue AUCIUIINHBI
OcBoeHne [AUCLMIVIMHBI TIpefIiosiaraeT UCIO/Ib30BaHUe akKaJeMuueCKOn
ayJUTOPUU [/l TIPOBeJleHWs JIEKLJMOHHBIX M CEeMUHApCKUX 3aHATHHA C
HeoOXOJUMbIMU TeXHUUYECKUMU CPeJICTBaMHU (KOMITbIOTep, TIPOEKTOP, AOCKA).
bubmuoreunnbiii  ¢oHag CKIMM wu KKWM  ykoMIlJIeKTOBaH — BCeMHU
HeOOXOJUMBbIMU TIeYaTHBIMA HCTOUHUKaMHM, B TOM UHC/Ie TIepUoJuueCKUMU
V3[@aHUSIMA JKYPHA/IOB II0 KYJILTYPDHOU ITOJINTHKe, TIOJMTOJIOTUM U CMEeXHBIM
mucuuriiHaM. ObecrieueH OCTYT K CETH UHTEPHET, Tie CTYAeHTbI UMEeIOT JOCTYII
K OTKDBITHIM 3/IeKTPOHHBIM OHO/THMOTEKaM, UMEIOT BO3MOYKHOCTb 3a0YHOTO YYaCTHst
B CeMHHapax M KOH(epeHLUsX, JUCTAaHLJMOHHO NPUHMMAaTh y4yacThe B OHJIAMH

dbopyMax 1o NpoPUIbHBIM AUCLUTIIMHAM BeAYIIHUX BY30B.

3.2. 'ndopMaliroHHOe obecrieueHre peasru3aliu JUCHUATITHHEI

15



YuebHO-MeTofuUeCcKOoe ¥ HHPOPMALIMOHHOe 00ecrieueHre JUCIUIIIMHBI BK/TIOYaeT
B cebsi COBpeMeHHYH0 yueOHYI0 U yueOHO-MeTOAUUYEeCKYIO TUTepaTypy 1o
aCTPOHOMUHU U JIPYTHUM eCTeCTBeHHBIM HayKaM TeKCThI U U3JaHusl (BK/TFOUast
5JIEKTDOHHBIE).

PekomeHjyeMas IMTepaTypa:

1. Actponomust. 10-11 kmaccer: yue6. a/s1 0611eo6pa3oBat. OpraHU3al[Hii:
6a30BbIi ypoBeHb. / B.M. Uapyrux. — M.: [IpocBetrienue, 2018. — 144 c.: umn. —
(Cdeprr 1-11). ISBN 978-5-09-053903-6

2. http://www.college.ru/astronomy

3. http://astro.murclass.ru

4. http://kosmoved.ru/nebo_segodnya geo.php
5. http://www.astronet.ru

NH(popMalioHHbIe TEeXHO/IOTUM, MpPUMeHsieMble B OCBOEHHH NPOrpamMMbl
AMCLUIIMHBI:

WHpopMalloHHbIe TeXHOJOTUM PeaM3yroTCs TOCPeACTBOM TPOrPaMMHOIO
obecrieyeHUs] 1 MHTEPHET-PeCypCoOB, 0OeCTIeUMBAIOIIUX TPSIMON AOCTYIl K OHJIakH
KOH(pepeHLsIM, OHJIaMH JIEKLUM, CO3/IaHUI0 TeMaTW4yeCKUX Mpe3eHTaluH, C/1aij-
1110y, 37IeKTPOHHBIM OMO/TMOTeKaM, My/TETUMETUMHBIM JOKYMEHTaM.

JJ/IEKTPOHHBbIE peCypChl:
http://mkrf.ru/ministerstvo/management/minister/

http:/mkkbr.ru/

http:/www.countries.ru/library/politic/newcp.htm

http:/www.rg.ru/2014/05/15/osnovi-dok.html

IlepeueHb OCHOBHOM yueOHOM /IUTePaTyphlL.

1. Boponuos-BenbsamuHoB, CtpayT: ActpoHomusi. 10-11 kiaccel. ba3oBbin
ypoBeHb. YuebHuk. ®I'OC

Hpoda, 2018.
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http://www.countries.ru/library/politic/newcp.htm
http://mkkbr.ru/
http://mkrf.ru/ministerstvo/management/minister/
http://www.astronet.ru/
http://kosmoved.ru/nebo_segodnya_geo.php
http://astro.murclass.ru/
http://www.college.ru/astronomy

4. KOHTPOJIb 1 OIIEHKA PE3Y/IETATOB OCBOEHUA YYEEHOU

JUCIHIUITINHBI
Pe3yibTaThl 00yueHHs: IToka3aTb OL|eHKY pe3y/bTara dopma
yMeHus1, 3SHaHUSA KOHTPOJIA U
OLleHMBaHUs
N3yueHue l'eouieHTpUyeckas u Texytmii.
npeZiMeTHOU 0b61acTH reJIMOL|eHTpUYUeCKasi CUCTeMa, [TpoMe>KyTOUHBIH.

«EcTecTBeHHbIE HAyKW»
JOJDKHO 00eCTeunTh:

c(hopMHPOBaHHOCTb
OCHOB LIeJIOCTHOW Hay4YHOU
KapTUHbI MUPa;

dhopmupoBaHue
TIOHMMaHHs B3aUMOCBSI3U U
B3alMO03aBUCUMOCTH
eCTeCTBEHHBIX Hayk;

chopMHPOBaHHOCTh
TIOHUMAaHUSsI BJUSHUS
eCTeCTBEeHHBIX HayK Ha
OKpYy>Karolllyto Cpefy,
9KOHOMUUECKYIO,
TeXHOJIOTUYECKYIO,
COLIMAJ/IbHYIO U TUUYECKYHO
cdepnl 1esTeTbHOCTH
Ye/i0BeKa;

BU/IMMasi 3Be3/{Hasi BeJIMUUHa,
CO3Be3/j1e, IPOTUBOCTOSIHUS U
CcoeIMHeHYs I1JIaHeT, KOMeTa,
acTepousi, MeTeop, MeTeOpUT,
T/IaHeTa, CIyTHUK, 3Be3/a,
ConHeuHas cucreMma, I'anakTHKa,
Bcenennasi, BceMupHoOe 1
TOSICHOE BpeMsl, BHECO/THEeUHast
TJlaHeTa (3K30I/1aHeTa),
CTieKTpasibHasi K/lacCubUKaius
3Be3/], IlapajulakC, peJIMKTOBOe
u3nydeHue, bonbmon B3peis,
UepHas fbIpa;

[Tapcek, cBeTOBOM rof,
aCTPOHOMMUeCKas eJUHULIA,
3Be3/jHas BeJIMU1Ha;
OcCHOBHBI€ 3Tarbl 0CBOEHUS
KOCMHYEeCKOI0 IMPOCTPaHCTBa,
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CO3JjaHHe yCI0BUH
QIS pa3BUTHST HAaBLIKOB
yueOHOM, TIPOeKTHO-
MCCIIeJ0BaTeTbCKOM,
TBOPUECKOU J1esiTeTbHOCTH,
MOTUBAI[MN 00yUaroIuXCst
K CaMOpa3BUTHIO;

c(hopMHPOBaHHOCTb
yMeHUH aHa/IM3UpPOBaTh,
OLIeHHBaTh, IPOBEPSTh Ha
ZOCTOBEPHOCTh U
00600111aTh HAYYHYIO
nHbOopMaIuio;

chopMHPOBaHHOCTh
HaBBLIKOB Oe301acHoM
paboThI BO BpeMsi
TIPOEKTHO-
1CClie/IoBaTe/IbCKOM U
5KCIIepUMEeHTaIbHOU
JesiTe/IbHOCTHU, TIpU
WCTI0/Th30BaHUU
1abopaTOpHOTO
o0opy/10BaHUsI.

TUMOTe3bl TPOUCXOKEHHUS
Co/HeuHOM CUCTEeMBI,

3HaTh O COCTaBe COJIHEYHOMU
arMocQepsl; pa3Mepsl
["anakTuKH, MonoXKeHue u
nepuoy, obpaitienust CosHija
OTHOCUTE/IbHO LIeHTpa
I'anakTuky;

OCHOBHBI€E 3JIeMEHThI U CBOMCTBA
riaHeT CO/THeYHOM CUCTEMBI,
MeTO/bl OTIpe/ie/IeH s
PacCTOSIHUM 1 JITMHEMHBIX
pa3MepoB HebeCHBIX Tell,
BO3MOYKHBIE TTYTH 3BOJIIOL[UN
3Be3/] pa3/IMuHON MaccChl,
HaXOJUTh Ha HeOe OCHOBHbBIE
co3Be3ausi CeBepHOTO
MOJTyIIapusi, B TOM YUCIIE:
bonbinas Mensenuija, Masnas
Mensenuiia, Bosonac, Jlebep,
Kaccuoriess, OpuoH; cambie
sIpKY€e 3Be3/Ibl, B TOM YMCJI€:
[TonsgpHas 3Be3na, APKTyp,
Bera, Karesia, Cupuyc,
Betenbreiize, ucronb30BaTh
KOMIbIOTEPHbIE TIPUIOKEHHS
J/1s1 oTipe/ie/IeHUs] TI0JIOXKEHUST
CosHua, JIyHbI ¥ 3Be3 Ha
nMro0yT0 1aTy ¥ BPeMsi CyTOK JJIst
JJAHHOT'O HAaCeJIeHHOT0 MYHKTA.
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