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PABOYAS ITPOTPAMMA
O ACTPOHOMMH
JJIA 11 KIIACCA
( 6a30BbIil YPOBEHD)

HOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma mno actpoHoMuM i oOywaromuxcs 11 kmacca
COCTaBJICHa B COOTBETCTBUU C (pemepanbHBIM KOMIIOHEHTOM TOCYIapCTBEHHOTO
00pa30BaTEeNBbHOTO CTaHAapTa, YTBEPIKACHHBIM MpHKa3zoM MwuHoOpa3oBaHUs
Poccun ot 5 mapra 2004 roma Ne 1089 «OO0 yrBepxkaeHuu (QenepaibHOro
KOMIIOHEHTa TOCYIapCTBEHHBIX OOpa30BaTENbHBIX CTAHAAPTOB HAYaJIbHOI'O
oO0IIIero, OCHOBHOTO OOIIEro M CpelHero (MOJHOro) OOIIEro 00pa3oBaHUs», C
U3MEHEHUSIMU, BHECEHHBIMH NpHKa3oM MuMHHCTEpCTBa 0Opa30BaHUS W HAyKH
Poccniickont ®enepanun ot 7 uroHs 2017 roma Ne 506, ¢ yyeToM npuMepHOU
porpaMMmbl CpeAHero ooiero oopa3zoBaHus (0a30BBIM ypOBEHb) U ABTOPCKOMU
porpaMmsl 1o acrpoHomuu B. M. Yapyruna.

AcCTpoHOMHSI 3aHUMAaeT 0CO0OE€ MECTO B CHCTEME €CTECTBEHHO-HAayYHBIX
3HAaHUH, TaK KaK OHA 3aTParuBaeT INIyOMHHbIE BOIPOCHI CYLIECTBOBAHUS YEJIOBEKA
B OKpYXalolleM MHpe U B HEH KOHIIEHTPUPYIOTCS OCHOBHBIE MPOTHBOPEUUS
MeX1y ObITHEM 4YeloBeKa M ero co3HaHueM. Ha mpoTsokeHUM ThIcsyeneTuit
acCTpOHOMHSI araja B Hory c¢ ¢uimocodueit u penurueit, uHbopmalmei,
NOYEpPIHYTOM U3 HaOIIOJEHUM 3Be3IHOro HeOa, MNuTana BHYTPEHHUH MHUP
YeNIOBEKa, €r0 PEeIMTHO3HBIC MpeICTaBlIeHHUs 00 OKpyKaromemM mupe. Bo Bcex
IpeBHUX (UIOCOPCKUX IIKOTAX aCTPOHOMHS 3aHHMMaja BeAyllee MecTo. Tak Kak
aCTPOHOMHUSI HE 3aTparumBaja HEMOCPEACTBEHHO YCIIOBHUS JKU3HHU U JEATEIbHOCTH
YelioBeKa, TO MOTPEeOHOCTh B HEH BO3HMKaJa Ha 0Oo0Jee BBICOKOM YPOBHE
YMCTBEHHOI'O U JIyXOBHOTO Pa3BUTHS YEJOBEKa, U MO3TOMY, OHa OblLia JOCTYIHA
MOHMMAaHHUIO Y3KOT'0 Kpyra oOpa3oBaHHbIX JIOCH.

Bce coBpemenHoe ecrecTBO3HaHMeE: (U3MKA, MareMaruhka, reorpadus u
Ipyrue HayKd — MHUTAJOCh U Pa3BUBAJIOCH OJjarojaps pa3BUTHUIO ACTPOHOMMHU.
JlocTaTOYHO  BCIIOMHMTH ~MEXAaHHUKY, MaTE€MaTH4YEeCKUM aHaiu3, pPa3BUThIC
HprioToHOM M ero mocjenoBaTeNs MM B OCHOBHOM MJii OOBSCHEHHUS JIBUYKEHUS
HeOecHbIX Ten. COBpeMEHHbIE UAEU U TEOPHUH: OO0IIas TEOpHsi OTHOCUTEIbHOCTH,
¢u3nuKka SJIEMEHTApHBIX YacTHI[ — BO MHOTOM OIMPAIOTCS Ha JOCTHXKEHMSIX
COBPEMEHHOW aCTPOHOMMH, TAKUX €€ Pa3/AeIOB, KaK aCTPOPHU3UKa U KOCMOJIOTHSI.



N3yuyenne acTpoHOMUM Ha 0a30BOM YPOBHE CpeAHEro (MOJHOro) OOIIero
oOpa30BaHuUs HAMPABIECHO HA IOCTHXKEHHUE CIEAYIOMIMX LeTeH:

OCO3HAHHME  [PUHLMIWAIBHON  pOJM  acCTPOHOMUM B  [O3HAHUU
byHIaMEHTAJIbHBIX ~ 3aKOHOB  NPUPOABl W (OPMHUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

npuodpereHue 3HAHMI 0 QU3NYECKON TpHUpO/Ie HEOESCHBIX TET U CHCTEM,
CTPOCHHMSI ¥ IBOJIIOLIMK BceneHHol, MpOCTpaHCTBEHHBIX U BPEMEHHBIX MaciTabax
BcenenHol, HanOosiee Ba)KHbIX ACTPOHOMHYECKUX OTKPBITHSX, ONPEIECIUBIINX
pa3BUTHE HAYKU U TEXHUKH;

OBJIaJlecHHEe YMEHUSIMH OOBSCHATH BHJIMMOE IIOJIOKEHHUE U JIBH)KEHUE
HEOECHBIX TeJ MPUHLIMIIAMU ONPEICIIEHUS MECTOIOJIOKEHUS U BPEMEHH I10
ACTPOHOMUYECKMM  OOBEKTaM, HAaBbIKAMU MPAKTUYECKOTO  HMCIOJIb30BAHMS
KOMITBIOTEPHBIX TNPWJIOKEHUI IS ONpeAeNieHHs BUAA 3BE3JHOr0 Heda B
KOHKPETHOM IIYHKTE JUIS 3aJaHHOTO BPEMEHHU;

pa3BUTHE NO3HABATEIBHBIX MHTEPECOB, NHTEIUIEKTYAIBHBIX U TBOPYECKHUX
CIOCOOHOCTEM B mpolecce MNpUOOpPETeHHs 3HAHUM [0 aCTPOHOMHUU C
UCIOJIb30BAaHUEM  PA3JIMYHBIX MCTOYHHUKOB HH(OpPMALlUM U  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

HCIOJIb30BAaHME NPHOOPETEHHBIX 3HAHUM M YMEHMH Uil pEIICHUs
MIPAKTUYECKUX 3a/1a4 ITOBCETHEBHOM KU3HU;

(popMupoBanue HaydHOrO MUPOBO33PEHUS;

(opMupoBaHue HaABBIKOB MCIOJIb30BAHUA ECTECTBEHHOHAYYHBIX U
O0COOCHHO  (DM3MKO-MaTeMaTHUYECKUX 3HaHUM [ OOBEKTHBHOIO aHajau3a
YCTPOMCTBA OKPYXKAIOLIETO MHpa Ha IMpUMEPE JIOCTHKEHUW COBPEMEHHOU
acTpo(pU3UKU, ACTPOHOMUU U KOCMOHABTHUKH.

CornacHo yuyeOHOMY IJIaHA Ha U3y4YEHHE aCTPOHOMHH Ha 0a30BOM ypOBHE
otBoauTCs 1 4 B Hepento (34 yaca B roj).

JlanHOil mnporpaMMol MpPEeayCMOTPEHO MPOBEACHHE KOMOMHHPOBAHHBIX
3aHATUNA C BBINOJHEHUEM ACTPOHOMHYECKMX HCCIEIOBAaHUM W MPAKTUKYMOB IO
pellIeHuI0 3a]a4, KOHTPOJIbHbIE paboThl. B KOoHIIE yueOHOro rojaa npeaycMoTpeHa
UTOTOBast KOHTPOJIbHASI padoTa UK BCEpOoCcCcHiicKasi mpoBepodHas padota (BIIP).

[Ipu peamusamuum  paboueld  MporpaMMbl  HCIOJB3YETCS  yueOHO-
METOIMYECKHI KOMIUIEKC, BKJIFOUCHHBIN B (he/iepalIbHbIN TIepeueHb YIeOHUKOB:

Actponomus. 10 - 11 wmaccel: yue0. st oOureoOpa3oBat. opraHu3aIui:
0a3oBbIi ypoBeHb/ B. M. Hapyrun. — M.: [IpocBemenue, 2018.

OCHOBHOI akIEHT Npu 0O0YYEHUU MO MpeajiaraeMoil Mmporpamme jelaercs
Ha Hay4HbIlI W MHPOBO33PEHUYECKHI acmeKT oO0pa3oBaHHsA MO aCTPOHOMHUM,
ABJISIIOIINANCS BAJXHEUIIMM BKJIAJOM B CO3JaHUE MHTEJUIEKTYAIbHOIO ITOTEHIIAAJIA
CTpaHBl.



IUTAHAPYEMBIE ITPEIMETHBIE PE3Y.JIbTATHI U3YUEHUS
ACTPOHOMWH (BA3OBBIii YPOBEHD)

B pesynomame uzyuenus acmponomuu Ha 6a3080M ypogHe 00yUarowuiics
00J1HCEH.:

3HATH/ IOHUMATH:

CMBIC]I TIOHSATUN: TEOIEHTpUYECKass U TeIUOLEHTPUYECKass CHUCTeMa,
BUJIMMasl 3BE€3/[HAsl BEJIMUMHA, CO3BE3/IUE, IPOTUBOCTOSHUS U COCAMHEHUS IJIAHET,
KOMETa, acTEepOU]l, METEOp, METEOPUT, METEOpPOMJ], IUIAHETa, CIYTHHK, 3BE3[a,
Conneuynas cucrema, ['anakrtuka, BcelleHHas, BCEMHpPHOE M TOSCHOE BpeEMH,
BHECOJIHEYHAs IUIaHeTa (PK30IUIaHETa), CHEKTpalbHas Kiaccu(UKanus 3Be3/,
MapajuIaKc, PENUKTOBOE n3nyyeHue, bonbmon B3peis, yepHas apipa;

CMBIC]T (DM3UYECKUX BEJIWYMH: IMApCEK, CBETOBOM IO/, aCTPOHOMHUYECKas
€IUHULIA, 3B€3/IHAs BEJINUNHA;

cMbICT H3UYECKOro 3akoHa Xab0ia;

OCHOBHBIE ATallbl OCBOEHUSI KOCMUYECKOIO MPOCTPAHCTBA;

TUIIOTE3bI TPOUCX0kKACHUST COTHEUHON CUCTEMBI;

OCHOBHBIE XapaKTEpPUCTUKHU U cTpoeHue CoHIla, COTHEUHON aTMOC(EpHI;

pa3mepbl ['amakTuiku, TmonoxeHue u nepuoa oOpamenus ConHia
OTHOCHUTENIBHO LIeHTpa [ 'anakTuky;

yMeTh:

OPUBOAUTH MPUMEPHL: POJIM AaCTPOHOMHM B PAa3BUTHUM LUBUJIM3ALUU,
WCIIOJIb30BaHUsI METOJIOB UCCIEAOBAHUN B aCTPOHOMHUHU, PA3JIMYHBIX IUAMA30HOB
ANEKTPOMATHUTHBIX W3JIYYEHUN [ TosydeHus: uHpopmamuu 00 oO0beKTax
BcenenHol, moJlydeHHMsI aCTPOHOMHYECKOM  HMH(pOpMalUd €  [OMOIIbIO
KOCMHUYECKHX allapaToB M CHEKTPaJIbHOTO aHaiu3a, BIUSHUS COJHEYHOUN
AKTUBHOCTH Ha 3eMIIIO;

ONMKCHIBATh M OOBSACHSATH: PA3IMUUs KaJeHAApEW, YCIOBHUS HACTYIUICHUS
COJIHEUHBIX W JIyHHBIX 3aTMEHUMU, ¢a3pl JIyHbI, CyTOUHBIC IBWKEHUS CBETHII,
MPUYUHBI BO3SHUKHOBEHUS MTPUIMBOB U OTJIMBOB; MIPUHLIUI JEHCTBUS ONTUYECKOTO
TEJIECKOMNa, B3aUMOCBS3b  (DU3MKO-XMMHUYECKUX  XapaKTEPUCTHK 3BE3ll C
WCIIOJB30BaHUEM JUarpaMMbl  «IBET-CBETUMOCTHY», (PU3MUECKHE MPUUYUHBI,
OTPEEINSIONIME PAaBHOBECHE 3BE€3/l, UCTOUHUK YHEPTUU 3BE3]] U MPOUCXOKIACHHE
XUMHUYECKUX IJIEMEHTOB, KPACHOE CMENICHHE ¢ ToMOIIbio A dekTa Jlomnepa;

XapaKkTepu30BaTh OCOOEHHOCTH METOJOB MMO3HAHUSI ACTPOHOMHUHU, OCHOBHbIE
AJeMEHThl W cBoiicTBa MmIaHeT (COJHEYHOM CHUCTEMBbI, METOJbl OIpEACICHUs
PACCTOSIHMI W JIMHEWHBIX Pa3MEpPOB HEOECHBIX TEJ, BO3MOXKHBIE IMyTH JBOIOIUAN
3BE3[] pa3IMUYHON MacCCHhI;



HaxXoJUTh Ha HeOe OCHOBHBIE c03Be3ausi CeBepHOTO TOJyIIApHs, B TOM
ypuciae bonpmas Mensenuna, Manas Mensenunia, Bosonac, Jlebenp, Kaccuorest,
OpuoH; camble spkue 3Be3bl, B ToM uucie: [lomsipHas 3Be3ga, Apkryp, Bera,
Kanenna, Cupuyc, berenbreiise;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHUSL W YMEHHSI B NPAKTHYECKOI
AeSITeJIbHOCTH M NMOBCEAHEBHOM KU3HHU /1JIs1:

MMOHMMAaHHS B3aMMOCBSI3M ACTPOHOMHHM C JIPYTMMH HayKaMH, B OCHOBE
KOTOPBIX JIEXKAT 3HAHUS 110 ACTPOHOMMHU, OTAEJIEHUE €€ OT JDKCHAYK;

olleHWBaHUs uWHOpPMaIUM, cojaepxamielicss B coobmenusx CMU,
NuTepHeTe, HAyYHO-TIOMYJISIPHBIX CTAThSX.

COJIEP)KAHUE YYEBHOI'O NPEJIMETA «<ACTPOHOMUSI»
(BA3OBBI YPOBEHD) (34 u)

HNPEIMET ACTPOHOMMMU (1 4)

Ponb actpoHOMUY B pa3BUTHUU LIUBUIU3AMHU. DBOJIOIMS B3IJISIIOB YEJIOBEKA
Ha Bcenennyro. ['eonieHTpruueckas u renuoneHTpuueckas cuctembl. OcCoOOCHHOCTH
METOJIOB MO3HaHUA B acTpOHOMUU. [[pakTHyeckoe NMpUMEHEHHE aCTPOHOMUYECKUX
uccienoBanuil. Mcropuss pa3BuUTHS OTEYECTBEHHOM KOCMOHABTHUKHU. llepBriil
HWCKYCCTBEHHBIM cnyTHUK 3emnu, nonetr FO. A. Tarapuna. [loctmwxenus
COBPEMEHHOW KOCMOHABTHKHU.

OCHOBBI IPAKTHYECKOW ACTPOHOMMUH (4 u)

Hebecnass cghepa. Ocobvle mouku Hebechou cghepvl. Hebechbie
KoOpOuHamel'. 3BE3[HAS KApTa, CO3BE3IMS, WCIIONB30BAHHE KOMITBIOTEPHBIX
MPWIOKEHUE ISl OTOOpaXkeHus 3Be3HOro HeOa. Buammas 3Be3qHas BeIMUYMHA.
CytouHoe nBkeHue cBetuil. Cea3b 8UOUMO20 PACNON0JHCEHUSL 00bEeKmMOo8 Ha Hebe
u eeoepaguyeckux xoopounam naoarooamens. JBmwxenne 3emum Bokpyr CoJHIa.
Buaumoe nuxenue u (asbl JIynol. ConHeuHbIE W JIyHHBIC 3aTMeHuUs. Bpems u
KaJICHJaPb.

3AKOHBI IBUKEHUSA HEBECHBIX TEJI (3 u)

Crpykrypa u Macmtadbsl ConHeunoit cucrembl. Konurypamus u ycnoBus
BUIUMOCTH IUIaHET. MeTroasl omnpeneneHus pacctosHuil a0 Ten CoJIHeUHOU
CUCTeMBbI M HX pa3MepoB. Hebecnas mexanuka. 3axouwvt Kennepa. Onpeodenenue
macc HebecHvlx meil. J]eudcenue ucKycCmeeHHblX HebecHbIX meil.

COJIHEYHASA CUCTEMA (8 v)

1 v
KypCMBHbIM TEKCTOM BblAENEH MaTepuMa, KOTOPbIA MOANEKMUT U3YHEHUIO, HO He BKAtoYaeTcs B TpeboBaHMA K
YPOBHIO NOATOTOBKM BbIMYCKHUKOB.



[Tpoucxoxnenne Conneunoi cucrembl. Cuctema 3emist — Jlyna. Ilnanersr
3eMHON rpynmnbl. [Imanersl-rurantel. CIIyTHUKM M KOJbLA IJIAHET. Mainble Telna
ConHeuHOM CUCTEMBI. AcmepouodHas OnacHoCme.

METOJbI ACTPOHOMUWYECKHNX UCCJIEJOBAHUM (1 u)

DNEeKTPOMAarHUTHOE W3JIyY€HHE, KOCMHYECKUE JIYUH W 2pagUmayuoHHble
60IHbl KaK WCTOYHUK HHPOPMAIMM O TPHPOAEC M CBOMCTBAX HEOECHBIX TeIl.
HazeMHble M KOCMHYECKHE TENECKOMbl, MpUHUMN uUX padboTel. KocMmuueckue
anmapatbl. CriektpaneHbiii aHamm3. Jddexr Hommepa. 3axon cmewenus Buna.
3axon Cmegana-bonvymana.

3BE3/IbI (6 u)

3Be3/Ibl: OCHOBHBIE (PUBHKO-XMMUUYECKHE XApaKTEPUCTUKU W HUX B3aWMHAs
cBs3b. Pa3zHOOOpa3ue 3BE3JHBIX XAPAKTEPUCTUK M HUX 3aKOHOMEPHOCTH.
OnpeneneHue paccTosiHUA A0 3BE3[, Mapaulakc. /[gouinble u Kpammuwle 36€30bl.
BueconHeunsle 11aHeThl. [lpobaema cywjecmeosanus HCUSHU 60 BCENEeHHOU.
BHyTpeHHee CTpoeHME U UCTOYHUKM DdSHEpruud 3Be3d. lIpoucxoxiaeHue
XUMHUYECKUX JJIEMEHTOB. [lepemenuvie u ecnwvixusaroujue 36e30ul. Kopuunegvie
Kapauxy. JBOJIOLMS 3BE3]I, €€ ATAIlbl U KOHEUHBIE CTaUU.

Crtpoenue coinHIa, coiHeyHoW arMmocdepnl. [lposBieHue comHedHOU
aAKTUBHOCTHU: TMSTHA, BCHBIIMIKK, MpoTyOepaHibl. [leproauyHOCTh COTHEYHOM
aKTUBHOCTU. Poib macnumuwix noseti Ha connye. COIHEYHO-3EMHBIE CBSI3H.

HAIIIA TAJTAKTUKA — MUIEYHBIXA ITYTD (3 u)

CocraB u cTpyktypa ['anaktuku. 36e30nvie ckonneHus. Mex3Be3IHbIN a3 u
nbUIb. Bpamenue ['anaktuku. Temnan mamepus.

TAJAKTHUKH. CTPOEHHME ¥ 3BOJIIOINS BCEJIEHHOM (8 u)

OTkphITHE JpPYrUX TalakTUK. MHOrooOpasue TaJakTUK U MX OCHOBHBIC
xapakTepucTuku. CBEpXMacCUBHBIE YEPHBIE [bIPbl U AKTUBHOCTH TaJIAKTHK.
[IpencraBnenne o kocMoioruu. KpacHoe cmemienue. 3akoH Xa00mia. Jeonoyus
BCeJIeHHOM. bonbioi B3peiB. PennkToBoe usnyuenue. Temnas snepaus.

Bunabl  KOHTpoOJISI:  TEKyLIMH KOHTPOJIb, IIPOMEXYTOYHBIA KOHTPOJIb,
WUTOTOBBIA KOHTPOJIb.

Texymuii KOHTPOJIb 3HAHUM MpeycMaTpUBAeT clieytoniue (GopMbl: YCTHBIN
WIM TIMCbMEHHBIA OIpOC; KpaTKas CaMOCTOsITeNbHAsI paboTa; acCTPOHOMHYECKHUE
VCCIIEIOBAHHUS; TECTOBBIE 3aJaHUs.

WToroBhIli KOHTPOJL 3HAHWUN TMpEeayCMaTpuBaeT cCieayromue (OpPMBbL:
KOHTpOJIbHAasg pabota 3a | momyroame, KOHTposibHash paboTa 3a TOJ WIH
Bcepoccuiickas nmposepoyHas padota (BIIP).

OcHoBHblE (POpPMBI OpraHu3alMy Y4E€OHBIX 3aHATHM — YpOK, JEeKUud,
CEMHUHAP, «MO3TrOBOM IITYpM», 3aILUTA TBOPUYECKUX IIPOCKTOB.



3ammTa TBOPUYECKUX TPOCKTOB MPEIOIAraeTcs Mo CIEIYIONIUM TEMaM:
1) YckopeHHoe paciirpeHre BeeaeHHOM n TeMHast SHEpTus;

2) OOHapy’keHHe IJIaHEeT OKOJIO APYTHX 3BE3I;

3) Ilowuck *H3HU U pazyMa BO BCEIICHHOM.



KAJIEHJAAPHO - TEMATHUYECKOE INTAHUPOBAHUE

(B4 YACA)
- ara
Ne Tema 3aHATUA Kour-so |1
4acoB | IUIAH (pakr
IIPE/IMET ACTPOHOMMHH (1 u)
1 | BBeneHne B aCTPOHOMHUIO. 1 l1a

116

OCHOBBI IIPAKTHYECKOH ACTPOHOMMH (4 u)

2 | 3Be3aHOE HEDO. 1 l1a

116

3 | HebecHble KOOPAMHATHI. 1 lla

116

4 | Bupumoe aBumxkenue 1miaaner u  CoJuanua. 1 l1la

JIBukenue JIyHbI M 3aTMEHMS. 116

S5 | Bpems u kajneHaapsb. 1 l1a

116

3AKOHbBI /IBUKEHHUA HEFECHBIX TEJI (3 u)

6 | Cucrema mupa. 1 l1a

116

7 | 3aKoHBI IBM:KEHUSI TJIAHET. 1 Ila

116

8 | Kocmuueckne ckopoctd. MeKNJaHeTHBIE 1 lla

M0JIETHI. 116
COJIHEYHAA CHCTEMA (8 u)

9 | CoBpemeHnHbIe npeacTaBiienust 0 CoiHeUHOH 1 I1la

cucreme. 116

10 | Mnanera 3emJsi. 1 l1a

116

11 | JIyna u ee BJausiHue Ha 3eMJIIO. 1 l1a

116

12 | [InaHeTsI 3eMHO#i TPyNIIbI. 1 lla

116

13 | InaneTwI-ruranThl. [l1aHeThl KAPIUKH. 1 I1la

116

14 | Maabie Tesia CosiHEYHOM CHCTEMBI. 1 l1a

116

15 | KonTpoJsbHas padora 3a | moxyroaue. 1 l1a

116

16 | CoBpemMeHHbBIE npeacTaBJIeHHs 0 1 l1la




‘ npoucxoxaeHnu ColHeYHOl CuCTEMBI.

|

1116

METOIbI ACTPOHOMHYECKHX HCCIEJOBAHUH (1 u)

17 | MeToabl aCTPOHOMHYECKHX HCCJIETOBAHMI. 1 11la
116
3BE3/IBI (6 u)

18 | Coanrre. 1 11a
116

19 | BHyTpeHHee cTpOeHMEe M MCTOYHHUK JYHEPTHH 1 l1a
Coanna. 116

20 | OcHOBHBIE XapaKTePUCTHKH 3Be3I. 1 lla
BHyTpeHHee cTpoeHne 3Be3. 116

21 | Beable KapJuUKHW, HEHTPOHHBIE 3Be3/bl, 1 lla
NyJIbCAPbI M YepPHbIE AbIPHI. 116

22 | JIBoiinble, KPaTHbIE U IEPeMEHHbIE 3Be3/Ibl. 1 lla
116

23 | HoBble W CBepXHOBBIE 3Be3[bl. JBOJIIOIHS 1 11la

3BEC31.

116

HAIIIA TAJIAKTHKA — MJIEYHBIH ITYTh (3 u)

24 | T'a3 1 IBLIb B rajIaKTHKE. 1 11a
110

25 | PaccessHHBIE ) | HIAPOBbIE 3Be3HbIE 1 lla
CKOIJIEHHS. 110

26 | CBepxMaccuBHasi 4YepHasi IbIpa B IEeHTpe 1 l1la

IN'anakTuku.

116

TAJIAKTHKA. CTPOEHHUE H JBOJIIOIIUA BCEJIEHHOH (84)

27 | Knaccudukanus rajJakTuk. 1 lla
116

28 | AKTHBHbIE  TaJJAKTHKH W KBa3apbl. 1 lla
CkoIuieHue TajJaKkTHK. 116

29 | KoHeyHoCTh U 0eCKOHEYHOCTh BceneHHOH — 1 l1a
NMapPag0KChl KJIACCHYE€CKON KOCMOJIOTHH. 110

30 | Pacumupsiromasicst BeesienHasi. 1 l1la
116

31 | Moaean ropsiueii BecesileHHOH U pesIMKTOBOE 1 l1a
U3JIy4YeHHe. 116

32 | KontpouabHasi padora 3a roa uju BITP 1 l1a
116

33- | 3ammuTa TBOPUYECKHX MPOEKTOB 2 l1la

34

116




