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1. HOSICHUTEJBHASA 3AIINCKA
Pabouas mporpamma o61ieoOpazoBaTeabHol yueOHoN auciurinabl OY .10

«AcTtpoHOMHUS» TIpeaHa3HadeHa Wi udydenus actponomuu B OI'BITOY «bylickom

TEXHUKYME >KeJIe3HOJIOpOxKHOro TpaHcropra Koctpomckoit obmactu» (nanee

TEXHUKYM), peau3yIoleM 00pa30BaTelIbHYl0 MPOTpaMMy CpPeIHEro oOIIero

oOpa3oBaHuss B  TMpeJeiax  OCBOCHMS ~ OCHOBHOM  mpodeccruoHanbHOU

obpazopatenpHoit nporpammbel CITO (OITOIT CIIO) na 6a3e oCHOBHOTO OOIIEro
o0Opa3zoBaHus NPU MOJTOTOBKE CHEIUATUCTOB CpeHEro 3BeHa. Pabouas mporpamMmma
pa3paborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero obmero obOpa3zoBaHus,

NPEABSABIAEMBIX K CTPYKTYpE, COACPKAHUIO M PE3yibTaTaM OCBOECHUS Y4eOHOI

quciuiinabl OY /(.10 «AcTtpoHOMUS», B COOTBETCTBHM € PexkoMeHmauusMu 1o

OpraHu3allMy TMOJYyYEeHHUs CPEAHEro oOIero oOpa3oBaHUs B MpPE/esiaX OCBOCHUS

00pa3zoBaTEIbHBIX POTPaMM CPEIHEro MpodhecCHOHANTBLHOTO 00pa30oBaHus Ha 0asze

OCHOBHOTO o00IIero o00pa3oBaHMs C yd4eToM TpeOoBaHMM  (peaepalibHBIX

roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U IMOJIy4aeMOU mpodeccuu uiu

CHEIUAIBHOCTU  CpelHero  mnpodecCHOHANIbHOTO  0Opa3oBaHUs  (ITHMCHMO

MunooOpHayku Poccun ot 20.06.2017 Ne TC-194/08). CopepskaHue mporpammbl

OV /I.10 «AcTpoHOMMS» HAIPABJICHO HA JIOCTHXKEHUE CICAYIONINX IeJIei:

1) MOHMMAaHUs MPUHIUITHAIBHOW POJIM aCTPOHOMHUHM B TO3HAHUM (yHIAMCHTAJb-
HBIX 3aKOHOB MPUPOJIBI 1 COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUPA;

2) 3HaHUW O PU3NICCKON MPUPOJIC HEOCCHBIX T M CUCTEM, CTPOCHHMS 1 SBOJTFOIHH
BcenenHoil, mNpOCTpaHCTBEHHBIX M BPEMEHHBIX MaciiTabax BceleHHOM,
HauOoJiee BaXHBIX ACTPOHOMHUYECKHUX OTKPBITHSX, OMNPEICTUBIINX Pa3BUTUE
HAyKW U TEXHUKU;

3) yMeHHI OOBSCHATH BHJIMMOE TIOJOXCHHUE M JIBIDKCHHE HEOCCHBIX Tel
MPUHIAIIAMYU OTPEEICHUs MECTOIMOJIOKEHHUSI U BPEMEHH 0 aCTPOHOMUYECKUM
0o0OBeKTaM, HaBBIKAMH  MPAKTUYECKOTO  HCIOJIb30BAHUSI  KOMIIBIOTEPHBIX
MPWIOKEHUN JIJIs1 ONIpE/IeNICHUs BU/a 3B€3IHOTO Heba B KOHKPETHOM ITYHKTE JJIs
3aIaHHOTO BPEMEHU;

4) mo3HaBaTEIbHBIX HHTEPECOB, HHTE/UICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
mpoliecce MpUOOPETeHUs 3HAHHUM TT0 aCTPOHOMHUU C UCIIOJIb30BAHUEM PaA3IMYHBIX
HUCTOYHUKOB HMH(POPMAIIMM U COBPEMEHHBIX OOpa30BaTEIbHBIX TEXHOJIOTHUH;
YMEHUS IPUMEHATH MPUOOPETEHHBIC 3HAHUSA JJISl PEIICHUS MPAKTHUYECKUX 3a1a4
MMOBCEIHEBHOM JKU3HU;

5) HayYHOTO MHPOBO33PCHHS,;

6) HaBBIKOB ~ HWCIIOJIb30BAaHUS ~ ©CTECTBEHHOHAYUYHBIX,  OCOOCHHO  (pHU3UKO-
MaTeMaTUYECKUX 3HAHUM ISl 00bEKTUBHOTO aHAJIN3a YCTPOMCTBA OKPY>KAKOIIETO
MHpa Ha MPUMEpPE TOCTHKEHUM COBPEMEHHON acTpOo(pU3UKH, aCTPOHOMHUU U
KOCMOHABTHKH.

B nporpammy BKITIOUEHO cojiepkaHue, HapaBIeHHOE Ha (POPMUPOBAHUE Y
CTYJIEHTOB KOMITETEHIIUN, HEOOXOUMBIX JiJIs1 KauecTBeHHOTO ocBoeHus1 OITOI
CIIO na 6a3e 0ocHOBHOTO 00IIIero 00pa3oBaHMs C MOJTYUYEHUEM CPETHETO OOIIETO
oOpa3oBaHuUs, TPOTPaMMBbI MOATOTOBKH criennanucToB cpennero 3eHa (IIIICC3).



2. OBIIIASI XAPAKTEPUCTHUKA YYESHOM JJUCITUIIJIAHBI
0OY .10 kxACTPOHOMMU SA»

ACTpOHOMHUSI — HayKa, U3ydarollas CTPOCHHE M Pa3BUTHE KOCMHYECKHUX Tell,
UX CUCTEM U Bcer BceneHHoOW. MeToapl aCTpOHOMHUYECKUX HCCIICIOBAHUN OYEHb
pazHooOpa3Hbl. OOHM W3 HUX TPUMEHSIOTCS TPHU OINPEACIICHUU MOJOKEHUS
KOCMUYECKHX TeJl Ha HebecHoW cdepe, npyrue — MpU U3YUYEHUU UX JBUKCHUS,
TPETbU — IMPU MCCIECIOBAHUU XaPAKTEPUCTHUK KOCMUYECKHX TN Pa3IUYHBIMU
METOJJaMU M, COOTBETCTBEHHO, C MOMOILIBIO Pa3JIMYHBIX WHCTPYMEHTOB BEIYTCS
HaOmonenans ConHIla, TYMaHHOCTEH, IUIAHET, METCOPOB, HCKYCCTBEHHBIX
CIIyTHHKOB 3€MJIU.

B mpodeccnoHabHBIX 00pa30BaTENbHBIX OPraHU3alUAX, PEATU3YIOMNX
o0pa3oBaTeIbHYIO MpOrpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpenenax
ocoerust OIIOIT CIIO nHa 06a3e ocHOBHOro oOmero oOpa3oBaHus, ydeOHas
muciumuimHa OY /(.10 «ActpoHoMus» wu3ydaercs Ha OazoBom ypoBHe DPI'OC
cpenHero ooOmero oOpa3oBaHMs, OCHOBBIBACTCS Ha 3HAHUSAX O0O0ydYarouuxcs,
MOJIYYCHHBIX TPU HM3YYCHHH AaCTPOHOMUU, XUMHH, Teorpapuu, MaTeMaTHKd B
OCHOBHOM IIIKOJIE.

BaxxHyt0 poJjib B OCBOCHHMH COJCpKaHUS MPOTPaMMbl UTPAIOT COOCTBEHHBIC
HaOmoaeHuss obOyvaronuxcs. Crnenuduka TUIAHUPOBAHUA W OpPraHU3aIMU ITUX
HAOJIOACHUI ompenenseTcss IByMsi 00cToATeNnbcTBaMHu. Bo-mepBbiXx, OHM (32
uckiroueHueM HaOmoaeHudt CoiHila) AOMKHBI MPOBOJIUTHCS B BEUEpHEE WU
HOYHOE BpeMsi. BO-BTOPBIX, O0BEKTHI, MPUPOAA KOTOPHIX HU3y4aeTCs HA TOM WJIU
WHOM 3aHATHHM, MOTYT OBITh B 3TO BpeMsl HEAOCTYIHBI s HaOmwogeHuid. [lpu
MJIAHUPOBAHUM HAOJIIOACHUN 3TUX OOBEKTOB, B OCOOCHHOCTH TUIAHET, HEOOXOAUMO
VUYUTBIBATh  YCJIOBUS HMX BUAUMOCTU. [Ipu HEBO3ZMOXHOCTH TMPOBEACHUS
COOCTBEHHBIX HAOMIOAEHUNW 3a HEOESCHBIMHU TeJaMH KX MOXKHO 3aMEHHUTL Ha
MpPaKTUYECKUE 3a7aHusl C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM, B YAaCTHOCTU KapTOorpaduyecKux CEpPBUCOB
(Google Maps u np.).

[Ipu otbope coxmepxanus ydeOHoM mucturuiuabl OY][.10 «AcTpoHOMUS
WCIIOJb30BaH MEXKIUCHUIUIMHAPHBIM TOAXOJ, B COOTBETCTBUM C KOTOPBIM
oOydJaroniiecss JIODKHBI YCBOUTH 3HAHUS M YMEHHs, HEOOXOAMMBIC IS
dbopMHUpOBaHUS €IUHOM IIEJIOCTHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHPA,
onpenensoniel GopMUpoBaHHE HAYYHOTO MHUPOBO33PEHUS, BOCTPEOOBaHHBIC B
JKU3HU U B TPAKTUYECKOM JAEATENBbHOCTH, 1 (OPMUPOBAHHE KOMIICTEHIIUU
¢buHaHcOBOM  rpamoTHOocTH. B menom  ywebnas guciurmummHa  OVY/I.10
«ACTpOHOMHS», B COACPKAHUU KOTOPOM BEIYIIUM KOMIIOHEHTOM SIBJISIFOTCS
Hay4YHbIE 3HAHUS W HAay4dHbIE METOJbl TIO3HAHMS, HE TOJBKO IMO3BOJISIET
chopMUpoBaTh y 00yYaromMXcsl IEJOCTHYIO KapTUHY MHUpaA, HO M MPOoOyXKIaeT y
HUX OMOIMOHAJIBHO-IIEHHOCTHOE OTHOIIEHHWE K H3ydaeMoMy MaTepuanty,
TOTOBHOCTh K BBIOOpPY JCHCTBUN OIpPENETICHHON HAaMpaBJIECHHOCTH, YMCHHE
MCIIOJb30BaTh METOJIOJIOTUI0 HAYYHOTO MO3HAHUS JUISl M3YUEHHS! OKPYXKAIOIIETro
MuUpa.

Wzyuenne  obmeoOpa3zoBaTenbHOM — yueOHOW — muctumimael  OY/.10

«ACTpOHOMHUS) 3aBEPIIACTCS TMOABEACHUEM HTOTOB B (popMe MHTETPUPOBAHHOTO
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HK3aMEHa B paMKaxX MPOMEKYTOUHOM aTTECTAllMU CTYJEHTOB MPOIECCE OCBOCHUS
OIIOII CIIO ¢ nomyuenuem cpeanero oomero oopazosanus (IITIICC3).

3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM ILVIAHE
Hucuumummaa OY /(.10 «AcTpoHOMHS» BXOJAWT B COCTaB IMPEIMETHOM 00JacTu
«EcrectBennbie Haykn» DI'OC cpennero obmiero oOpa3oBaHMs UM U3y4aeTcsl B
obmeoopazoBarenbHoM mukie ydebHoro rana OITOIT CIIO na 6a3e OCHOBHOIO
oO1rero o0pazoBanus ¢ noxydeHueM cpeanero oomiero oopazoanus (IIICC3).

B yuebnsix mmanax IIIICC3 wmecro yweOHOM mucuummael OVY/I.10
«ACTpOHOMHS» B COCTaBE OOITUX 0OIIE00pa30BATENBHBIX YICOHBIX MTUCIUTUINH IO
BBIOOPY, (GOpMHUPYEMBIX U3 00s13aTeNbHbIX TpeaMeTHbIX obsacteir ®I'OC cpennero
oOmero oOpazoBanus, crneunagbHOCTU: 23.02.06 «TexHuueckas H3KCIUTyaTalus
MOABMKHOTO  COCTaBa  JKEJIE3HBIX  JOpOI» TEXHUYECKOro  npoduis
npo¢eCCUOHAIBHOTO 00pa30BaHusI.

4.PE3YJBTATHI OCBOEHHUSA YUYEBHOM TUCIUTIINHBI
OcBoenne coaepkanuss ydeOHor  guctuiuimael  OVY/[.10  «AcTpoHOMHS
oOecreynBaeT JOCTHKEHUE CTYICHTaAMH CIEAYIOIINX Pe3yabTATOB:

JIUYHOCHHbBIX

—  c()OpMUPOBAaHHOCTH ~ HAYYHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI aCTPOHOMUYECKON HAYKHU;

— YCTOWYHMBBIA HHTEPEC K UCTOPUU U JOCTUKEHUSIM B 00JIaCTU aCTPOHOMUU;

— YMEHHE aHaJIM3UPOBATh MOCJIEACTBUSI OCBOCHUSI KOCMUYECKOTO TPOCTPAHCTRA IS
YKU3HU U JEATEIbHOCTH YEJIOBEKa;

Memanpeomen X

— YMEHHE UCITOJIB30BaTh MPHY BBHIMOJHEHUHU MPAKTHUCCKUX 3aJaHUN 10 aCTPOHOMUH
TaKue MBICIUTENIbHBIC ONEepalyy, Kak IOCTaHOBKA 3ajaud, (HOpMyJIHpOBaHUE
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMAaTH3allus, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H, TOUCK aHAJIOTOB, (hOPMYIUPOBAHKUE BHIBOJIOB IS
U3YYCHUS PA3IMYHBIX CTOPOH ACTPOHOMHUUYECKHX SIBJICHUH, TIPOIIECCOB, C KOTOPHIMU
BO3HHUKACT HEOOXOAMMOCTh CTAJTKMBATHCS B TIpodeccroHaabHol cdepe;

— BJIQJICHHE HaBbIKAMHU IO3HABATEIHHOU JESITEIIbHOCTH, HAaBBIKAMHU pa3perICHUs
npoOsieM, BO3HUKAIOMMX TPH  BBINOJHEHWM TMPAKTHUYECKUX 3aJaHuil  TI0
aCTPOHOMUM;

— YMEHUE UCTOJIb30BaTh PA3IMUHbIE HICTOYHUKH 110 aCTPOHOMUHU IS TTOTYICHUS
JIOCTOBEPHOU Hay4YHOU MH(POpPMAIIUU, YMEHUE OLICHUTh €€ JOCTOBEPHOCTb;

— BJIQJICHUE SI3BIKOBBIMHM CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO M3JaraTh
CBOIO TOYKY 3pCHHMS 10 pa3jIM4YHbIM BOIPOCAM AacCTPOHOMHH, HCIIOIb30BaTh
S3bIKOBBIC CPEJCTBA, aJeKBaTHbIE OOCYXKIaeMoW MpobdJieMe acCTPOHOMHUYECKOTO
XapakTepa, BKJIOYas COCTaBJIEHHWE TEKCTa U TMPE3EHTAllM MaTepuajoB C
WCITOJIb30BaHNEM WH(DOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;
nPeOMenmHbIX:

— c(OpMHUPOBAHHOCTH TPEACTaBICHU O cTpoeHUH COTHEYHOW CHUCTEMBI,
DBOJIIOIIMU  3Be37 W BceneHHOW, MPOCTPaHCTBEHHO-BPEMEHHBIX —MaciiTabax
Bcenennoi;

— MMOHUMAaHWE CYIIHOCTH HAOJII01aeMbIX BO BceneHHOM sSBIICHNUN;

— BJIQJICHUE OCHOBOITOJIATAIOIIMMH aCTPOHOMUYECKIUMHU MOHATUSIMH, TEOPHUSIMH,



3aKOHAMH U 32aKOHOMEPHOCTSAMHM, YBEPEHHOE M0JIb30BAHUE aCTPOHOMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— c(hopMUPOBAHHOCTD MPEACTABICHUIN O 3HAYEHUN ACTPOHOMUU B MTPAKTUUYECKON
JEATEIIbHOCTH YEJIOBEKA U JAIIbHEHIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUU;

— OCO3HAaHUE POJIM OTECYECTBEHHOM HAyKM B OCBOCHHUM M UCIIOJIb30BaHUU
KOCMHYECKOIO0 IMPOCTPAHCTBA M PAa3BUTHH MEXKIYHAPOAHOTO COTPYJHHUYECTBA B
ATOM 00JIaCTH.

CrtyneHT, OCBOMBIIMIA OOpa30oBaTEIBHYIO IIporpamMMmy, JOJDKEH 00JaaaTh
CJICTYIOIMUMHU OOUTIMH KOMITETEHIIUSIMU:

OK 1. TloHuMarh CyImIHOCTh W COLMAJIBHYIO 3HAYMMOCTh CBOCH Oymyrieit
npodeccuu, MPosIBISTH K HEW yCTONUMBBINA HHTEpEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO J€ATEIbHOCTb, BBIOMPATh THUIIOBBIE
METOABl M CIOCOOBI BBINOJHEHHUS MPOPECCUOHAIBHBIX 3a/ad, OLEHUBATh HX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. IlpynuMath pemieHusi B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYyalUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOUCK M HMCIOJIb30BaHUE MHGOPMAIINK, HEOOXOIUMOM
11 3 (PEKTUBHOTO BBHIOJHEHUS MPOPECCHOHANBHBIX 3a/1a4, IPOPECCUOHAIBHOIO U
JMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonb3oBaTh HHPOPMAUMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PabGoratp B KOJJIEKTUBE MU KOMaHJe, 3(PQPeKTHBHO OOIATHCA C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMHU.

OK 7. bpartp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHJbI
(MOJYMHEHHBIX ), pE3yIbTaT BHIMOJHEHUS 3a/IaHUN.

OK 8. CamocrosTenbHO ONpEnensiTh 3aJadyd  OpO(EecCHOHATBbHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCSI cCaMO00pa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBINICHUE KBATHU(PUKAIIIH.

OK 9. OpueHtupoBaTbCcsi B YCIOBHSIX YacTOM CMEHbl TEXHOJOTUHA B
npohecCHOHATBHOM NesSTENbHOCTH.

OK 11. Ucnonws3oBarh 3HaHUs 1O (PMHAHCOBOW T'PAaMOTHOCTH, IJIAHUPOBATH
MPEANPUHUMATEIIbCKYIO NEeSTeNIbHOCTh B IpodeccnoHalbHOM  cdepe B
denepanbHBIX TOCYNApCTBEHHBIX 00pa3oBaTeNIbHBIX CTaHJapTax CPEAHEro
npodeccuoHanbHoro oopazopanus (ganee — GI'OC CII0).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUTIIINHBI
5.1. Coneprkanue yueOHOM IMCIUTIMHbBI
|. BBeaeHue B aCTPOHOMUIO
enbp u3ydyeHus NaHHOM TEMbl — MO3HAKOMHThH Y4YAIIMXCS C OCHOBHBIMU
ACTPOHOMHUYECKMMU OOBEKTAMH, 3aMoOJHSIOMUMUA  BceneHHyr: IUIaHeTamu,
ConHuem, 3BE3aMH, 3BE3AHBIMU CKOIUICHUSIMHM, TaJaKTUKaMU, CKOILJICHUSIMHU
raJIakKTUK; GU3MUECKUMU MPOIIECCaMU, TTPOTEKAIOIMMHI B HUX M B OKPY>KAIOIIEM HX
MPOCTPAHCTBE.  YUamuWecs 3HAKOMSTCS C  XapaKTepHBIMH  MaciTabamu,
XapaKTEPHU3YIOIINMHU CBOWCTBA THX HEOECHBIX Tell. TakKe MPUBOATCS CBEACHUS O

COBPEMEHHBIX ONTUYECKHUX, HHPPAKPACHBIX, PAAHO-, PEHTTEHOBCKUX TEJECKOMAaX U
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oOcepBaropusix. Takum 00pa3om, ydamuecs 3HAKOMATCS C TEeMU HEOCCHBIMH
TeJaMu U 00bEKTaMH, KOTOpble OHU B JalibHEWIeM OyAayT MmoJpoOHO M3ydaThb Ha
YpOKax aCTpOHOMHH.
Il.  AcTpomerpus

Llenpro u3ydeHus AaHHOW TemMbl — (OPMUPOBAHHE Yy YYalIUXCS O BUJC
3BE3THOTO HeOa, pa30MEHNHU €ro Ha CO3BE31s, HHTEPECHBIX 00OBEKTaX B CO3BE3AMIX
u MHUGOJIOTHHM CO3BE3AMI, pa3BUTHH ACTPOHOMHUM B aHTHYHBIE BpeMEHa. 3ajiaya
y4alquxcs MOpPOCIENINTh, KaK IMEpeXoJl OT OpPHEHTAlMU 10 CO3BE3AUSIM K
HCIIOJIB30BaHUI0 HEOECHBIX KOOPAMHAT MO3BOJIMI B KOJUYECTBEHHOM OTHOIIEHUU
M3y4yaTh BHUJIMMBIC JBIKCHUSI Ted. TakKe IENbl0 SIBISACTCS W3YYeHUE BUIUMOIO
nekeHuss Connna, JlyHel W IUJIaHET W HAa OCHOBE 3TOr0 — [MOJY4YCHHE
MPEJCTABJICHUSI O TOM, KaK acTPOHOMBI HAyYWJINCh MPEACKA3bIBAaTh 3aTMECHUS,
MOJIYYEHUsI TIPEJCTaBICHUS 00 OJHOM W3 OCHOBHBIX 3aJa4 AacCTPOHOMHH C
JPEBHEUIINX BPEMEH — W3MEPEHUU BPEMEHU U BEICHUU KaJICHIapsl.

I1l. Hebecnas mexanuka

[enp u3ydeHUs TEMbl — pa3BUTEE MPEACTABICHUIN 0 cTpoeHUU COJIHEUHOU
CUCTEMBI: TEOLICHTPUYECKass W TEIUOLUECHTPUUECKUE CHUCTEMBl MHUpPA; 3aKOHBI
Kemnepa o nBmwkeHuu T1iaHeT W uX o0000meHue HpIOTOHOM; KOCMHUYECKHE
CKOPOCTH Y MEKILJIAHETHBIE MEPEIETHI.

IV. Ctpoenue CosiHeUHOI cUCTEMBI

[lens m3ydeHUs:s TEMbI - MOJIYYHUTh MPEACTABICHUE O CTpoeHUU COITHEYHOU
CUCTEMBbI, M3YyUYUTh (UBUYECKYIO Tpupoay 3emir U JIyHbl, SBICHUS NPUIUBOB U
MpEeNecCuu; MOHATh (PU3NYECKUE OCOOCHHOCTH CTPOCHUS TUIAHET 36MHOUM T'PYIIIbI,
MJIAHET-TUTAaHTOB U IUIAHET-KapJIUKOB; y3HAaTh 00 OCOOEHHOCTAX MPUPOABI U
JBIDKCHUSI aCTEPOUJIOB, MOJYUYUTh OOIIKME MPEACTABICHUSI O KOMETaX, METEopax U
METEOpUTAX; Yy3HaTh O PAa3BUTUU B3IJISJ0B Ha mpoucxoxiacHue ComHEUHOU
CUCTEMBI U O COBPEMEHHBIX MPEICTABICHUAX O €€ IPOUCXOKICHUU.

V. Actpodu3suka u 3Bé31HAS ACTPOHOMUS

[enp u3yyeHUs TeMbl — TOJYYUTh NPEACTABICHUE O Pa3HbIX THIAX
ONTUYECKHUX TEJIECKOMOB, PAIUOTENIECKONAaX U METOIaX HAOIIOIEHUN ¢
UX TOMOIIBIO; O METOJaxX M pe3ynbrarax HaOmrogeHuit CoJiHIla, €ro OCHOBHBIX
XapaKTepUCTUKAX; O MPOSBICHUSIX COJIHEUHOW AKTUBHOCTH M CBSI3aHHBIX C HEM
mpoiieccax Ha 3emie u B 6uocdepe; 0 ToM, KaKk aCTPOHOMBI Y3HAIIM O BHYTPECHHEM
ctpoeHuu CoJHIIA U KaK HAOIOJIEHUSI COTHEYHBIX HEUTPUHO MOJATBEPIUIIN HAIIU
npejCTaBiIeHUs O mpoleccax BHyTpu CoJHIIA; MOJYy4YUTh IPEACTaBICHUE: 00
OCHOBHBIX XapaKTEpUCTUKAX 3BE3, UX
B3aMMOCBSI3M, BHYTPEHHEM CTPOCHUU 3BE3]l PA3IMYHBIX THUIOB, MOHSThH MPUPOAY
OeJIBIX KapJIUMKOB, HEUTPOHHBIX 3BE3]T U YEPHBIX JBIP, Y3HATh KaK JBOWHBIC 3BE3]IBI
MIOMOTAIOT OMPEIEIUTh MACChI 3BE3]I, a MyJIbCUPYIOIIUE 3BE3bI — PACCTOSIHUSA BO
BcenenHoil; moay4uth NpeACcTaBICHUE O HOBBIX U CBEPXHOBBIX 3BE31aX, Y3HATh,
KaK JKUBYT U YMUPAIOT 3BE3/IBI.

VI.  Muaeunsrii IIyTs - Hama INanakTuka

I{enp n3ydyeHue TEMbI — IOIYYUTH NPEIACTABICHUE O Hameu [ anakTnke —

Mneunom Ilytu, 06 00BekTax, €€ COCTABISAIONINX, O PACTIPECIICHUH Ta3a U MBUTH B

HEW, PACCesTHHBIX W MIAPOBBIX CKOIUICHUSX, O €€ CIHUpaIbHOU CTPYKType; 00
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UCCIENOBaHUM €€ TEHTPAIBHBIX OOJacTed, CKPBITBIX OT HAac CHJIBHBIM
MOTJIONIEHUEM Ta30M M TbUIbIO, & TaKXKE O CBEPXMACCUBHOW YEpPHOM HbIpE,
pacIo0KEHHON B caMOM LIeHTpe [ anakTuku.
VIl. Tanaktuku

[enp u3ydyeHUs TEMbl — MOJYYUTh MPEACTABICHUE O PA3IUYHBIX THIIAX
raJlakTUK, 00 OIpeIeNeHUH paCCTOSHUM J10 HUX MO HAOIIOJEHUAM KpPacHOTO
CMENICHUS JIMHUM B MX CIEKTpax, U O 3akoHe Xa00ia; O BpalleHUH TajakTUK U
CKPBITON TEMHON Macchl B HUX; MOJYYUTh IPEACTABICHNE 00 aKTUBHBIX raJlaKTUKAX
U KBazapax M O (U3MYECKUX MpoIleccax, MPOTEKAIINX B HUX, O PaCIpeaeTIeHUH
rajJakTUK W WX CKOIUICHWHA BO BCENeHHOW, O ropsyeM MEXTaIaKTUYECKOM Trase,
3aMOJIHSIIOIIMM CKOTUICHUS TalaKTUK.

VIIl. Crpoenue u 3Boonust Beenennoi

[lenb n3yueHus: TEMbl — MOJYUYUTH MPEJCTABICHUE 00 YHUKAILHOM OOBEKTE
— BcenieHHOM B 1€J0M, y3HaTh KaK PEMIAETCs BOMNPOC O KOHEYHOCTH WIIH
O0eckoHeuHOCTH BceeneHHoM, o mapajokcax, CBA3aHHBIX C 3TUM, O TEOPETUUYECKUX
MOJIOKEHUSX OOIIel TEeOPpUH OTHOCHUTEILHOCTH, JICKAIIMX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX MoJieneil BceneHHoi; y3HaTh Kakue HaOMIOACHUS TPUBEIH K
CO3JAHUIO pacIIHpsOLIEHcs Moaenu BceeneHHoW, O paauyce W BO3pacTe
BcenenHoil, 0 BBICOKOM TEMIEpAType BEIIECTBA B HAYalbHbIE MEPUOABI JKU3HU
BcenenHolt u 0 npuposie peIrMKTOBOTO M3IYYEeHHs, O COBPEMEHHBIX HaOIIOJICHUSX
YCKOPEHHOT'0 pacuIMpeHusi BceneHHOM.

IX. CoBpemMenHbIe P00/ieMbl ACTPOHOMHU

[lenp u3ydyeHUs MaHHOW TEMbl — IIOKa3aTh COBPEMEHHBIC HAMpaBJICHUS
n3yueHus BceneHHoM, paccka3aTb O BO3MOYKHOCTH OIPEIEIICHUsI PACCTOSIHUN 10
TaJIaKTUK C TIOMOIIBIO HAONIOACHUI CBEPXHOBBIX 3BE31 M 00 OTKPBITUU
YCKOPEHHOT'O0 paciiupeHuss BceneHHoW, O pojiu TEMHOM OHHEPrUM W CHUJIBI
BCEMHPHOTO OTTAJIKUBAHUS, YUaIIHeCs MOJydarT MpecTaBieHue 00 dK30IIaHeTax u
MOWCKE DJK3O0IJIAHET, OJarompusTHBIX JJs JKU3HH; O BO3MOXKHOM YHCIIE
BBICOKOPA3BUTHIX IMBWJIM3ALMM B Halen [ amakTrke, 0 METOJax MOUCKaX KU3HU U
BHE3EMHBIX [TUBWIN3AINI U MPOOIEMax CBS3H C HUMH.

5.2. Tembl pedpepaToB (10KJI210B), HHAUBHIAYAJIBHBIX POEKTOB

AHTHUYHBIE TIpeacTaBIeHUS GUI0CO(OB O CTPOSHUU MUDPA.
AcTtpoiorus
AcTpoHOMUS — ApEBHEMNIIAs U3 HaYK.
Bospact  (Bemumn, Comnua, ConHeyHONH — cuUCTeMBbI, [ alakTukw,
MertaranakTHUKH )
Bcenennas
["anakTrka (TaJakTHKK)
['ennonieHTprUecKas cucTeMa Mupa
['eonenTprueckas cucrema Mupa
3anmycK UCKYCCTBEHHBIX HEOECHBIX Tel
3aTMeHue (JIyHHOE, COJIHEYHOE, B CHCTeMaX JBOMHBIX 3BE31)
Wneu MHOXKECTBEHHOCTH MUPOB B paboTtax . bpyno.



Wnew cymecTBoBaHMsI BHE3EMHOTO pazyMa B paborax ¢puiaocodon-
KOCMHCTOB.

Hcropus kanenaaps.

HcTopust OTKPBITHS U M3yYEHHUS YEPHBIX JbIP.

Hcropus otkpeitus [Imyrona n Henryna.

Hcropus norcka paluOCUTHAJIOB PA3yMHbBIX IABUIJIM3ALIHM.

Hcropust mpoucxoxaeHUs: Ha3BaHUH sipualliiinXx 00bEKTOB Heba.

Hcropus paguonociaHuil 3eMJIsSIH APYTHUM LIUBUIN3ALUSAM.
KoHCTpYKTHUBHBIE 0OCOOEHHOCTH COBETCKUX U AMEPUKAHCKUX KOCMUYECKUX
anmaparos.

Kopabiip kocMuueckuit

KocMoHaBTHKa (KOCMOHABT)

MarnutHas Oyps

MeTteop, METEOpUT, METEOPHOE TEJO0, METEOPHBIHN 10K /1b, METEOPHBINA ITOTOK
MeTobl TOUCKA IK30IIIaHET.

MeTobl TEOPETUUECKOI OLIEHKH BO3MOKHOCTA OOHAPYKEHHSI BHE3EMHBIX
MBUJIM3ALMI HA COBPEMEHHOM 3Tale pa3BUTUS 3EMIISIH.

Mneunsiit I1yTs

OO0 ncTopun BO3HUKHOBEHHS Ha3BaHUI CO3BE3IMI U 3BE3].

[TapHuKOBBIN 3P PEKT: MOJIB3a WU Bpe?

[Tonetrst AMC k rmanetaM COTHEYHOW CHCTEMBL.

[TonsapHbie CUSHUSL.

[TpaBia u BeIMbICEIN: O€JIbIE U CEPbIE ABIPHI.

[Ipeneccus 3eMHOM OCH U N3MEHEHUE KOOPAUHAT CBETUII C TEUEHUEM
BPEMEHHU.

[Tpobnema «ConHie — 3emMs»

[Tpo6yieMa BHE3EMHOI0 pa3yMa B Hay4yHO-(DaHTACTUUECKOU JIUTEpaType.
[TpoekThl mepecenenus Ha Ipyrue miaHeTsl: (haHTa3us WK OCYLIECTBUMAs
peaIbHOCTb.

[TpoekTsl 10 100BIYE TTOJIE3HBIX UCKOMAEMbIX Ha JIyHe.

Cawmas TspKenas U sipkas 3Be37a Bo BcelleHHOM.

Camble BBICOKHME TOPBI IIJIAHET 3€MHOM TPYTIIIBL.

CucreMbl KOOPJUHAT B ACTPOHOMUU U TPAHUIIBI KX TPUMEHUMOCTH.
CoBpeMmeHHbIE ucciaeaoBanus IUIaHeT 3eMHou rpynnsl AMC.
CoBpeMeHHbIE METO/IbI '€0AE3NYECKUX U3MEPEHUN.

CoBpeMeHHbIe 00CepBaTOPHUH.

Co3Be3nue (He3axondllee, BOCXOISAIIEE M 3axojdllee, HEBOCXOISIIEE,
30/IMaKaIbLHOE)

ConHeynas cucrema

Touku Jlarpanxa.

XpaHeHue U niepeiadya TOUHOTO BPEMEHHU.
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e UYepHas apipa (Kak TpeICKa3bIBa€MbI TEOPUEH THUIIOTETHYECKUN OOBEKT,
KOTOPBIN MOKET 00pa30BaThCsl HA OMPENENECHHBIX CTAIUSAX IBOJIOLUU 3BE3]I,
3BE3/IHBIX CKOTJICHUH, T'aJlaKTHK )

e Opoumonus (3emau u miianet, CoaHIa U 3B€3/1, METarajlakTUK U
MertaranakTHUKH )

e DK30IUJIAHETHI.

5.3. Ctpykrypa y4eOHO#l IUCHUIINHBI
5.3.1. O0beM y4eOHOH AMCHUIIMHBI M BUAbI Y4eOHOUM padoThI

Buj yueOHoii padoThI O0bem yacoB
MakcumasnbHas yueOHasi Harpy3ka (Bcero) 54
Oos3aTesibHAsE Ay IUTOPHAN Y4eOHAsi Harpy3Ka (Bcero) 36
B TOM YHCIIE:
nabopaTopHbIe PaOOTHI 11
MIPAKTUYECKHE PadOThI 3

KOHTPOJIbHBIE paOOTHI -

KypcoBas paboTa (mpoeKT) (€ciu MperycCMOTPEHO) -

CamocrosiTeibHas padoTa cTyaeHTa (BCero) 18

B TOM YHUCJIC:

[ToaroroBka cooOieHUM 1
CocraBieHue mpe3eHTaIuii 2
CocraBieHne KpoccBOP/IOB 1
CocraBieHHEe TECTOB 55
Pedepar 8
[TonGop mocaoBHII U 3araIoK 0,5
ATTecTanms Nno IMCHUILIHHE Humezpuposan

Hbll IK3AMEH
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6. TEMATUYECKHWMU IIJIAH YYEBHOHN JUCHUILINHBI
OV/. 10. KACTPOHOMUS) IO CHEHUATHHOCTH:
23.02.06. «TexHnuyecKass IKCIIYVATAIUSA MOABHKHOI'0 COCTABA 'KEJE3HBIX I0POD)

MakcumanabHas Cam. KoauyecTBO ayTUTOPHBIX YaCOB
H HArpy3ka pa6ora
anMeHOBaHMeE IJI1aB U TeM
CTyleHTa, (4ac) | CTYAEHTA [ poory Teoperu- | [IpakTHuecKue
(uac) YyecKue (cemuHapckue) Kypcosoe
3aHATUH H NPOEKTUPOBAaHUE
J1abopaTopHbIE
3aHATHSA
['maBa 1. BBenenue B aCTpOHOMUIO 15 0,5 1 1 - -
I'maBa 2. Actpomerpus 7,5 2,5 5 1 4 -
I'maBa 3. HebecHas MexaHuKa 45 15 3 1 5 i
I'naBa 4. Ctpoenue ConHeyHOM 10,5 3,5 7 4 3 -
CUCTEMBI
I'naBa 5. Actpodusuka u 3BE31Has 13,5 4,5 9 5 4 -
aCTPOHOMUS
I'maBa 6. MeuHbIH 45 15 3 3 - -
[1yTp - Hama ["astakTuka
I'masa 7. I'anakTnku 45 15 3 2 1 -
I'naBa 8. CtpoeHue 1 3BOIIOIHS 3 1 2 2 - -
Bcenennon
I'naBa 9. CoBpeMeHHbIe TPOOIEMBI 4,5 1,5 3 3 - -
aCTPOHOMHUU
Bcero mo qucuuniune 54 18 36 22 14 -
ATTecTanus HNHTerpupoBaHHbIi YK3aMeH
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHII)

I'maBa 1. BBeaenue B
ACTPOHOMMUIO

Crpoenne m macmradbl BceleHHOH, W COBpEMEHHbBIE
HaOmoneHus. Kakume Tenma 3amomusoT Bceenennyro.
KakoBbI UX XapakTepHbIe pa3Mephl U PACCTOSHUS MEXKIY
HuMu. Kakue usnueckue yciaoBusi BCTpe4yaloTCs B HUX.
Bcenennas pacmmpsierca. I'me m kak paboTaroT cambie
KpYIIHBIE ONTHYECKHE Telieckonbl. Kak acTpoHOMBI
HCCIIEAYIOT raMMma-usiyueHue Beenennoi. Uto yBuaenu
I'PaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

I'maBa 2.
AcTpomerpus

3BE3aHOE HEOO U BUAUMOE IABM)KEHHE HEOECHBIX CBETHIL.
Kakue 3BE3nmbl BXoasaT B co3Be3aus Opuona u Jlebens.
Connue aBmxeTcs mo skiunrtuke. [lnanersl coBepmaror
nerieooOpasHoe ABmxeHue. HebecHbie koopauHaTel. YTo
Takoe HeOeCcHbI 3KBaToOp M HeOecHbIl MepuauaH. Kak
CTPOST IKBATOPUAIBHYIO CUCTEMY HEOECHBIX KOOPAMHAT.
Kak cTposT TOpU3OHTaJbHYI0 CHUCTEMY HEOECHBIX
KoopauHaT. Buaumoe naBwxkenue maHer U ConHIA.
[letneoOpa3Hoe NBIKEHHE TUJIAHET, MOMSTHOE W MPSIMOE
JNBW)KECHUE  TUIAHET.  OKIHWNOTHKA,  30/IMAaKaJIbHbIC
co3Be3ausi. HepaBHomepHoe jaBwxeHue CojHIla 10
sximnTuke. /[Buxkenue JlyHoel u 3atMenus. @asel JIyHbl 1
CUHOJIMYECKHI Mecs1l, yCJOBUS HACTYIUJICHUS
COJIHEYHOT'O W JIYHHOro 3atmeHui. [louemy mpoucxomdar
coJiHeuHble 3aTMeHusl. Capoc U npeacka3zaHus 3aTMEHU.
3BE3/THOE U COJIHEYHOE BPEMSI, 3BE3IHBIA U TPOMMYECKUI
roj. YCTPOWCTBO JIyHHOTO W COJIHEYHOTO KaJIeHAAps,
npobsieMbl  MX  coriacoBaHus — FOnuaHCkui o
I'PUTOPUAHCKUH KaJICHAAPH.

I'nraBa 3. HebecHas
MEXaHNKAa

I'enmmouentpuueckass cucrema mupa. [IpencraBienus o
ctpoeHnu COJTHEYHON CUCTEMBbI B aHTUYHBIE BpEMEHA U B
CpPEIHEBEKOBbE. ['eNMOLEeHTpUYECKas CHCTEMa Mupa,
JI0Ka3aTeNbCTBO BpamieHus 3emian  Bokpyr ComnHua.
[Tapammakc 3BE3 M ONpENENIEHUE PACCTOSHUS 1O HUX,
napcek. 3akonbl Kemepa. Ortkpeitne HW.Kemnepom
3aKOHOB  JBWKEHMS  IuiaHeT. OTKphITHE  3aKOHA
BcemupHoro TAroreHus u = 00O0OIIEHHBIE  3aKOHBI
Kennepa.  Omnpenenenue  Macc  HEOECHBIX  TelL
Kocmuueckne ckopoctu. Pacu€rel mepBod U BTOpOM
KOCMHYECKON CKOPOCTU U X (pusnueckuit cmbici. [Tonér
FO.A.I'arapuna Bokpyr 3emMju 10 KpPYyroBOW opOwuTe.
Mexmuanetsle  nepenérel.  IloHATHe onTuManbHOU
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TPACKTOPHUH IOJIETA K IUIaHETE. Bpems moJi€ra K niaHeTe
U JJaThl CTapTOB.

I'naBa 4. Ctpoenue
CoJIHEeYHOH CHUCTEMBI

CoBpemenHble npencraBieHuss 0 COJIHEUHOW CHUCTEME.
CocraB ConHeuHoU cuctembl. [1aHeThl 36MHOW TPYHIIBI
U TUIAHETBI-TUTAHThl, UX MPUHLUNHAIBHBIE Ppa3IHYHs.
Oo6mako komer Oopra u Ilosic Koitnepa. Pasmepsr ten
cosiHeuHOM cuctemsl. [1nanera 3emis. @opma u pazmepsl
3emnu.  Baytpennee — ctpoenwe  3emu.  Pouib
napHukoBoro 3¢ddexra B (hopMHpoBaHHHM KIMMAaTa
3emiu. Jlyna u e€ Bnustaue Ha 3emutto. JIyHHBIH penbed u
ero mnpupoaa. [IpunnBHOE B3aUMOAECHCTBUE MEXKAY
Jlynoit u 3emnéil. VYpanenwe JlyHbl oT 3emin W
3aMmeieHue BpameHus 3emu. [Ipeneccus 3eMHOM ocu U
IpeBapeHNe PaBHOJACHCTBUN. [[lTaHeThI 36MHOM IPYIIIIBIL.
UccnenoBanus Mepkypusi, Beneppr u Mapca, wux
cxoxecTb ¢ 3emnéd. Kak mapHukoBblii 3pdexT rpeer
MOBEPXHOCTh 3€MJIM U NeperpeBaet atMochepy Benepsi.
Ectb nu xu3Hp Ha Mapce. DBomtous OpOUT CIyTHUKOB
Mapca @®oboca wu [leitmoca. IlnaHeThI-TUTaHTHI.
Ousunueckue cpoiictBa FOmmrepa, CarypHa, YpaHa u
Hentyna. Bynkanuyeckas OesSTETbHOCTh HAa CIYTHUKE
IOnurepa Ho. IIpupona xonen BOKPYr MJIaHET-TUTAHTOB.
[InaHeTbI-KapIMKM W HUX CBoMcTBAa. Manble Tena
Conneunon  cucremsl. llpupoma u  ABUWIKEHHE
acreponsioB. Crniennduka JBUKEHUS TPYII acTEPOUIOB
Tposinues u I'pexos. [Ipupona u nerxenue komer. [losic
Kotinepa u Ob6nako kometr Oopta. [Ipupona mereopoB u
MeTeopuToB. Meteopsl U  mereoputhl. Ilpupona
Najaroux 3BE31, METEOPHbIE MOTOKM U UX PaJUaHTHI.
CBsi3p MEXAY METCOPHBIMU IIOTOKAMH M KOMETAMH.
[Ipupona KaMEHHBIX U KeJEe3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.

I'naBa 5.
AcTpodusuka u
3B€31HAs1 AaCTPOHOMMS

Metonapl acTpopu3NUECKUX HCCIEeOBAaHUN. Y CTPOMCTBO
U XapaKTEepPUCTUKH  TEJIECKONOB  pedpakTopoB U
pedaekTopoB. YCTpOMCTBO pPaAMOTENECKONOB, pPaJuo-
untepdepomerprl. CosHile. OCHOBHBIE XapaKTEPUCTUKHU
Connua. OnpeneneHre Macchl, TEeMIEPATypbl U XUMHUYEC-
koro coctaBa Conana. CTpoeHHE COTHEYHON aTMOC(hEpHI.
ConHeuyHass aKTUBHOCTh M €€ BIMSHUE Ha 3eMII0 H
ouochepy. Bayrpennee crpoenne Connima. Teoperudec-
KUl pacu€r temnepaTrypbl B LeHTtpe ConHua. SnepHblil
HUCTOYHUK YHEPrUM U TEPMOSIACPHBIE PEAKIMU CHUHTE3a
reJus U3 BOJOPOJAA, NEPEHOC dHEpruu u3 neHrpa CosHma
HApPY)Ky, KOHBEKTUBHAasA 30HA. HEUTpUHHBIN TEJIECKON U
HaOmoaeHus: noroka HeUTpuHo OoT ConHua. OCHOBHBIE
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XapakTepucTuku  3BE3A.  OmnpeneneHne - OCHOBHBIX
XapaKTEPUCTUK 3BE3/: MAaCChbl, CBETUMOCTH, TEMIIEPATYPbI
U XUMUYECKOro coctaBa. CriekTpaibHas Kiaccuukanus
3Bé31 W e€ (u3MUecKue OCHOBBL.  Jlumarpamma
«CHEKTpaJbHBIA KJIACC» — CBETUMOCTb 3BE3M, CBSA3b
MEXIYy Maccol M CBETUMOCTBIO 3BE3A. BHyTpeHHeEe
cTtpoeHue 3BE37. CTpoeHue 3Be31bl TJIABHOW MOCIIENO-
BatesbHOCTH. CTpoeHHE 3BE37]] KPacHbIX THUTaHTOB H
CBEPXTUTaHTOB. belble KapiauKu, HEUTPOHHBIE 3BE3[IBI,
nynbcapbl u u€pHble AbIphl. CTpoeHue 3BE3N OenbIX
KapJIMKOB M TMpeIesl Ha UX Maccy — IMpenen
Yanpapacekapa. Ilynecappl W HEUTPOHHBIE  3BE3JBL
IIpupoma 4Y€pHBIX ABIp W UX nDapaMerpsl. JIBONHBIE,
KpaTHbIE U TiepeMeHHbIe 3BE37bpl. Habmonenrs 1BOWHBIX
M KpaTHbIX 3BE31. 3aTMEHHO-NIEPEMEHHBIE 3BE3JBI.
Onpenenenue macc JBOWHBIX 3BE3H. [lymbcupyromue
nepeMeHHbIe  3BE3/bI, KPUBbIE M3MEHEHUs OJecka
nedensi. 3aBUCUMOCTb MEXIY CBETUMOCTBIO U TIEPUOIOM
nynbcammii 'y uedeun. llebeunsr — wmasiku  BO
BceneHHOM, MO KOTOPBIM OMPEICISIOT PACCTOSIHUA 10
JNANEKNX CKOIUIEHUMM M TaJIakTUK. HOBbIE M CBEpXHOBBIE
3BE3/pl. XAPAKTEPUCTUKHU BCIIBIIIEK HOBBIX 3BE3M. CBs3b
HOBBIX 3B€3J] C TECHbIMU JBOWHBIMHU CHCTEMAMHU,
colepKalluMu  3Be3dy Oenblii  kapiuk. [leperexanue
BEIIIECTBA W SIACPHBIA B3PBHIB Ha IMOBEPXHOCTHU OEJIOro
Kapauka. Kak  B3pbpIBarOTCS  CBEPXHOBBIE  3BE3JBL.
XapakTEepUCTUKMA  BCOBIIIEK  CBEPXHOBBIX  3BE3I.
['paBUTAllMOHHBINA KOJUIAlC OEIOro Kapiauka ¢ MacCou
Yanapacekapa B COCTaBE€ TECHOM JBOWMHOW 3BE3bI —
BCIBIIIKA CBEPXHOBOM IEPBOIO THUIIA. B3pbIB MacCUBHOU
3B€3/bl B KOHIIE CBOEH 3BOJIFOLIMM — B3PBIB CBEPXHOBOU
BTOporo Tuma. HaOmioneHne OCTaTKOB  B3PHIBOB
CBEPXHOBBIX 3BE37. DBOJIIOLUS 3BE3/: POXKICHUE, )KU3Hb
U CMEpTh 3BE3A. Pacuér npoAoJKUTENIbHOCTH KU3HU
3BE€3/l Pa3HOM MACChl Ha TJIABHOM MOCJEIOBATEIBLHOCTH.
Ilepexol B KpacHbI€ TUTAHThl W CBEPXTUTAHTHI IOCIE
rcuepnanus Bojgopoaa. CrokoiHas 3BOJIOLMS MajoMac-
CHUBHBIX 3BE3J, U T'PABUTALIMOHHBIA KOJUIANIC U B3PBIB C
oOpa3oBaHMEM HEUTPOHHOW 3BE3IbI WM YEPHOU JBIPHI
MaccUBHOM 3Be3Abl. OmpenesieHre BO3pacTa 3BE3IHBIX
CKOIUIEHMA W OTAENBHBIX 3BE3J M IMPOBEPKA TEOPHUHU
ABOJIIOLIMH 3BE3].

I'1aBa 6. MuieYHbIH
IIyTh - HamIa
TI'anakTuka

Mneunein Ilyte. a3 u neuie B lanaktuke. Kak
o0pa3yloTcsi  OTpaxkaTelbHble TyMaHHOCTH. Ilouemy
cBeTsATCs AuQ¢y3Hble TymaHHOCTU. Kak KoOHUEHTpupy-
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IOTCSl Ta30BbIE W MBUIEBBIE TYMAaHHOCTH B ['almakTuke.
Paccesnuble u mapoBbie 3BE3/AHBIE CKorieHUs. HaOmro-
JJa€MbI€ CBOMCTBA PACCESHHBIX 3BE3IHBIX CKOIUICHUII.
HaOmromaembie CBOMCTBA IMIAPOBHIX 3BE3IHBIX CKOIIJICHUM.
Pacnpenenenrie u XapakTep ABUKEHUS CKOIUICHHM B
l'amaktrke. Pacrnipenenenue 3BE31, CKOIUIEHWHM, rasa W
neu B ['amaktuke. CBepxmaccuBHasi 4€pHasi Jplpa B
nenTpe ["amaktuku n kocmudeckue ayuu. MadpakpacHbie
HAOIONCHNUS JBIKEHUS 3BE3N B IeHTpe [amakTtuku u
oOHapykeHHe B IIeHTpe [almakTUKU CBEPXMACCHUBHOMN
4epHOU JbIpel. Pacyér mapaMeTpoB CBEPXMACCHUBHOU
yépHoil apipbl. HabmoaeHuss KOCMUYECKUX Jyded U HX
CBsI3b CO B3PbIBAMH CBEPXHOBBIX 3BE3 /L.

I'nmaBa 7. 'anakTukn

Kak xmaccudunupoBaid TalakTUKH 10 ¢GopMe H
KaMepTOHHas Iyarpamma Xab0ma. CaolicTBa
CIIUPAJIBHBIX,  DJUIMINTHYECKUX M HEMPaBUIBHBIX
ranakTuk. KpacHoe cmelieHre B CIEKTpax TalaKTHK U
OTpeNIeNICHHEe PACCTOSIHUSA JI0 HHUX. 3akoH Xa0oO:a.
Bpamiennie ragaktuk W TEMHAas MaTepusi B HUX.
AKTHBHBIC TaJaKTUKU W KBazapbl. [Ipupoga akTUBHOCTH
rajJlakTUK, pPaJAUOTaJakKTUKU U  B3aUMOJCHCTBYIOIINE
rajakTuku. HeoOblyHbIE CBOMCTBA KBa3apoB, UX CBSI3b C
AIpaMHi TaJTaKTUK U aKTUBHOCTHIO YEPHBIX JbIP B HUX.
CkoruieHus TraJIaKTHK. HaGmronaemeie CBOMCTBA
CKOIUICHUM  TaJaKTUK, PEHTIEHOBCKOE  H3JIyYCHHE,
TeMmIeparypa M Macca MEXKTaIaKTHYECKOro Tasa,
HEOOXOJIMMOCTh CYIIIECTBOBAaHMS TEMHOW MaTEepUU B
CKOIUICHUSX TanakTuk. OlleHKa Macchl TEMHOW MaTepuu
B CKOIUICHUAX. Slyencrasi CTpyKTypa paclpeesieHus
TaJJaKTUKHU CKOTIJICHUM TaJIAKTHK.

I'naBa 8. Ctpoenue u
sBoJIIonus BeesenHou

KoneuHocth 1 0ecCKkOHEYHOCTh BCeneHHOoM — mapajoKChl
KJIACCUYECKOM  KOCMOJIOTMM.  3aKOH  BCEMHUPHOTO
TATOTEHUS U MPEJICTABICHUS O KOHEYHOCTH U OECKOHEU-
HOCTH Beenennon. @OTOMETPUUECKUM MAPAJOKC U TIPO-
TUBOPEYUS MEXKAY KIACCUYECKUMU MPEICTABIC-HUSMH O
ctpoeHun Bceenennoit u HaOmonenusimu. HeoOxomu-
MOCTh TIPUBIICYCHUSI OOIEH TEOpUH OTHOCHUTEITHLHOCTH
s moctpoeHus Mozenu BcenenHoil. CBsi3b MexXIy
r€OMETPUYECKUX CBOMCTB IPOCTPAHCTBA  BceneHHou ¢
pacnpeneneHueM W JIBW)KEHHEM MATEepUd B  HEW.
Pacummpsiromasicst Becenennas. CBsizb cpeiHEN MIIOTHOCTH
MAaTEPUU C 3aKOHOM pacipeHus U TE€OMETPH-
YyeCKMMH cBoMcTBaMu Bcenennoili. EBkiammoBa U
HEeBKJIMI0Ba TreoMmeTpus Bceenennoil. OmnpeneneHue
paguyca u Bo3pacta BcemenHon. Monenb «ropsyen
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Bcenennoity u pemukroBoe wuznydeHus OOpazoBaHHE
XHUMHAYECKHUX DJIEMEHTOB BO Bcenennoi. O0unue renus
Bo BceneHHOM M HE0OXOAMMOCTh OOpa3oBaHHUS €ro Ha
paHHMX 3Tanax sBojronuu Bcenennoi. HeoOxoaumocTh
HE TOJBKO BBICOKOH IIJIOTHOCTH BeEIIeCTBA, HO U €ro
BBICOKOM TeMmepaTypbl Ha paHHUX dTamnax 3BOIIOLUHU
Bcenennou. PenukroBo€ H3MydyeHHE — U3IIy4YEHUE,
KOTOpPOE€ OCTaJIOCh BO BceneHHoM OT TopsAdYero u
CBEpXIUIOTHOTO COCTOSIHUSI MAaT€PUU HA PAHHUX 3Tamax
JKU3HU Bcenennoi. Hao0mromaemele CBOMCTBA
penukTOBOTO  M3nmydeHus.  [louemy — HEoOXoauMo
MPUBJICYEHUE OOIIEH TEOPUU OTHOCUTEIBHOCTH ISt
TIOCTPOEHUS MOJIEJIN BCesleHHON.

I'naBa 9.
CoBpeMeHHbIE
npooJemMbl
ACTPOHOMMH

YckopeHHoe pacuperHue BeeneHHoM u TEMHas SHEprus
HaGmrogenust cBepxHOBBIX 3BE3n | Tuma B ganékux
rajJjakTUKax M OTKPBITHUE YCKOPEHHOIO pPaCLIUpPECHUS
Bcenennoi. OTtkpbiTHE CHJIbI BCEMUPHOTI'O
OTTaJKuBaHUsA. TEMHas HHEpPrus yBEIMYUBAECT MacCy
Bcenennoit mo mepe e€ pacmmpenus. [Ipupoma cuiibl
Bcemupnoro orrankuBanusi. OOHapyXeHUE TUIaHET
BO3JI€ APYTUX 3BE3I.

HaOmronenus 3a IBMO>KEHUEM 3BE31 U ONpECTIEHUsS Macc
HEBUJUMBIX CIYTHUKOB 3BE3]l, BO3MYIIAIOMIUX HX
NpSMOJIMHEMHOE JIB)KEHHE. MeToapl OOHapy>KeHHUs
sk3omiaHeT. OneHka YCIOBUM Ha  MOBEPXHOCTSX
DK30ILIAHET. [Tonck »HK30MmIaHeT ¢ KOMGPOPTHBIMU
YCJIOBUSIMH JUIS )KM3HU HA HUX. [loncku xxu3Hu u pazyma
BO  Bcenennoi. PazButne  mpexncraBieHMd O
BO3HUKHOBEHHM W  CYIIECTBOBAHMM  JKU3HU  BO
Bcenennoit.  CoBpeMEHHBIE  OIIEHKM  KOJHWYECTBa
BBICOKOPA3BUTHIX HUBWIM3aUUK B ['amaktuke. [lombiTku
OOHapyXeHUsI U TIOCBUIKM CHUTHQJIOB BHE3EMHBIM
UBUJIA3ALHASIM.
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8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE IMPOT'PAMMBI YUEBHOM JJUCIATLIUHBI
OV .10 kKACTPOHOMMA»

OcBoenue mnporpammbl ydyeOHou aucturuimabl OY[.10 «AcTtpoHOMUS B
TEXHUKyMe UMeeTcsl yueOHbI KaOuHeT «®Pu3uku u ACTpOHOMHH», B KOTOPOM
HaXOAMUTCS KOMIIBIOTEp M oOecriedeH cBOOOJHBIM AocTyn B MHTEpHET BO Bpems
y4e0OHOT0 3aHITHs U B IEPUOJ BHEYUEOHOM 1eATEIbHOCTH 00YUYarOIINXCS.

[lomenienne  kaOuHeTa  ynoBIETBOpsieT TpeOoBaHuAM  CaHHTapHO-
samuaeMuoIorndecknx mpaBwi W HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIMX TPEeOOBaHUSX, B
TOM 4YHUCIIE€ CHEIHATU3UPOBAHHON Y4eOHON MeOenbio M cpencTBaMu OOydeHUs,
JOCTATOYHBIMM  JJI  BBIIOJHEHUST TpPeOOBAaHMHM K YPOBHIO  IMOATOTOBKHU
oOyuvaromuxcsd. B kaOuHeTe NPUCYTCTBYET MYJIbTUMEIUNHHOE 000pYyI0BaHUE,
IOCPEACTBOM KOTOPOTO YYaCTHHUKHM 0Opa30BaTENbHOIO MpoIecca MPOCMATPUBAIOT
BU3YaJIbHYIO0 HH(pOpMaIUIO 10 (HU3MKe, Mpe3eHTaluy, BUieomarepuansl. B cocras
y4e€0HO-METOIMYECKOTO0 U MAaTepUaIbHO-TEXHUUYECKOTO 00€CIeYeHHsI POrpaMMbl
yaeoHoM nuctuiuinHabl OY J1.10 « AcTpoHOMUS BXOMAT:

® MHOTO(YHKIIMOHAIbHBIN KOMIUIEKC MTPenogaBaTeis;

® HarsIIHBbIE NOCOOMs (KOMIUIEKTBl y4eOHBIX TaOJMII, IJIAKaThbl, TOPTPETHI

BBIJIAIONIUXCS YICHBIX-aCTPOHOMOB, MOJICIIH);

® METOAMYECKHE MaTepuaibl JJIsl JUCTAHUMOHHOTO OOy4YEeHHs Ha OO0JaYHOM

XpaHWiniLe (Mpe3eHTaluu, KOHCIIEKThI, MaTepUaJIbl 10 TECTaM)

¢ UHPOPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA,

® OSKpPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT TEXHUYECKOHN TOKYMEHTAllMH, B TOM YKCJIE TacClopTa Ha CPe/ICTBA

oOyueHus, THCTPYKIIMH 110 UX UCTIOJIb30BaHUIO U TEXHUKE O€30MacHOCTH;

e OUOTMOTCYHBIN (POHI.

9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
s cmyoenmos
1. Actponomus. 10-11 kmaccel : yueO. mis oOmieoOpa3oBar. OpraHU3ANMMA :

06a3oBbIi ypoBeHb / B.M.Uapyrus. — 2-¢ uzn., ucnp. — M. : IIpocsenienue, 2018. —
144 c. : un. — (Cepsr 1-11).

s npenooasamens

1. ®enepanbbiii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 o00pa3zoBaHuM B
Poccuiickoit ®enepanuny» (B pen. peaepanbHbix 3akoHOB 0T 07.05.2013 No 99-D3,
ot 07.06.2013 Ne 120-@3, ot 02.07.2013 Nel170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Nel48-d3, c
M3MEHEHUSIMU, BHECEHHBIMU DenepanbHbIM 3aKk0HOM 0T 04.06.2014 Ne 145-D3).

2. Ilpukaz Munobpuayku Poccum ot 17.05.2012 Ne 413 «O0 yTBepKaeHUU
benepanbHOrO TOCYAapCTBEHHOTO OOPa30BATENBHOTO CTaHIAPTa CPEIHETro
(momHOTO) O0IMIETO 0OpazoBaHus» (3apeructpupoBad B Munrocte PD 07.06.2012
Ne 24480).
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3. Ilpukaz Muno6praykun Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHenni B IIpuxa3 MuHHcTEepcTBa 00pa3oBaHuss U Hayku Poccuiickoi
®enepauuu ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun QenepaibHOro
roCyapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa CpeaHero (MOJHOro) oOIIero
o0Opa3oBaHUsI.

4. TTucsmo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOrOTOBKH
pabounx kaapoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaanmu 1Mo OpraHu3alydy IMOJIYYEHHUS CpPeaHEro o0Imero o0pa3oBaHUs B
npeenax OCBOCHHsI 00pa30BaTENIbHBIX MPOTPaMM CPEIHEro MpoQeccCHOHAIbHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOIO OOIIETO OOpa30BaHUA C YUYETOM TpPeOOBaHHIA
dbeneparbHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB W IMOJy4acMOM
npodeccuu Win CeuruagsbHOCTH CPETHErO MPOPECCHOHATIBHOTO 00pa30BaAHUS.

5. Koncrutynusa Poccuiickoit @enepannu 1993 r. (mocnenssis peaakiusi).

6. ®enepanbubiii 3akoH OT 10.01.2002 Ne 7-d3 «O6 oxpaHe OKpyKaroIiei
cpenb» (B pea. ot 25.06.2012, ¢ u3m.)

7. Actponomus. 10-11 kiaccel : yue6. 1y o0ieoOpa3oBaT. OpraHu3aiui :
0a30BbIil ypoBeHb / B.M.. — 2-¢ u3a., ucnp. — M. : [Ipocsemenne, 2018. — 144 c. :
wi. — (Cepsr 1-11).

8. O.A.JlutBunoB. KonctpyupoBanue ypoka. Meroaudeckoe mocoOue.
Cratp Onmmxke K 3Be3JjaM: Y4eOHO-METOAMYECKoe oOeclieueHre MKOJILHOTO Kypca
actpoHomuu. «Chepb» AO «3narenbcTBO «lIpocBemnienue»

9. B.M.Yapyrun. ActpoHomusa. Meroguueckoe mocodue 10—11 kmacchl.
ba3oBeIil ypoBeHb : yuebd mocodue s yuuTteneil 001eoopa3oBaT. opraHu3alui.
— M. : IIpoceemenue, 2017. — 32 c. — (Chepsr 1-11).

JlonosHuTEILHAS JIUTEpPAaTypa
1. M.A.Bunnuk. Manbie Tena CoaHEYHOU CHCTEMBI. YueOHO-METOIUYECKUE
matepuaibl. «[IpocBemnienne « AkagemMus.
2. M.A.Bunnauk. MeTteoputsl. Y4ueOHO-MeToAMUeCKe MaTepraitbl. «lIpocBemienue
«AxageMusy.
3. M.A.Bunnuk. [lnaHeThI-TUTAaHTBI MU WX CHOYTHUKU. KapiuKoBbIEe TIaHETHI.
YuebHo-MeToanueckue matepuaisl. «[IpocBemnienne « AkaaemMus».
4. Actponomus : YueO. mist 11 k. obmeobpasosar. yupexaenuit / E.I1. JleButan.
- 10-¢ 3. - M. : IIpocBemenue, 2005. - 224 ¢. : ui
5. M.M. Jlarae. COOpHUK 3a7a4 MO aCTPOHOMHH: Yueb. mocodue Jjisi CTyACHTOB

¢u3.-mar. ak. nexn. uH-ToB. - M.: IIpocBemenue, 1980. - 128 c., ui.

Hnmepnem-pecypcuol
1. https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-
astronomiya-10-11-klass-2018  Yapyrun, yueOHMK «AcTpoHomus»  10-11
knacc,2018.
2. http://school-collection.edu.ru/ Enunas  koyiekiuss — UQGPOBBIX

00pa3oBaTEIBLHBIX PECYPCOB.
3. http://festival.1september.ru/. TTenarorudeckas mactypckas «1 ceHTAOps»
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3. http://www.school-russia.prosv.ru/info.aspx?ob no=7036 UsnarenscTBO
«HpOCBGHIGHI/IC»
4. https://11klasov.ru/astronomiya/studentam-astronomiya/ 11 kiaccos
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