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1. HOSICHUTEJBHASA 3AIINCKA

Pabouas nmporpamma  o0mieoOpazoBaTeIbHOM  y4eOHOW  JUCHUIUIMHBI
OV 16.08 «ActpoHoMusi» mpeaHa3HadeHa Jis u3ydeHus: actponomun B OI'BIIOY
«byiicKkOM TEeXHHKyME KeJIe3HOJ0POKHOTO TpaHcnopTa Koctpomckoit oGmactu
(mamee TEXHHUKYM), pealU3ylolleM o00pa3oBaTeIbHYI0 MPOrpaMMy CPEIHETO
oOmiero oOpa3oBaHMsi B Mpeaerax OCBOEHUS OCHOBHOW MpodecCHOoHaNbHON
obpazoBatenpHoit mporpammbl CITO (OIIOIT CITO) na 6a3e OCHOBHOTO OOIIETo
o0pa30BaHMsI MPHU MOATOTOBKE CIIEIIUATINCTOB CPEIHETO 3BEHA.

Pabouas nmporpamma pa3pabortana Ha ocHoBe TpeOoBanuii ®I'OC cpennero
obmero oopazoBanus 1 PI'OC CIIO, npeabsaBasieMbIX K CTPYKTYpPE, COAEPHKAHUIO
U pesynapTataM ocBoeHmsi yueOHoW mucnmmuimabl OY]J[0.08 «AcTtpoHOoMuS», B
COOTBETCTBUH ¢ PexoMeHIanusMu Mo OpraHU3aluy TOTyYeHUs] CPEAHETO O0IIEro
oOpa3oBaHMsI B Tpeleiax OCBOCHHUS O0Opa30BaTENIbHBIX MPOTPAaMM CpPETHETO
npodecCHOHAIbHOTO 00Opa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUsS C
ydeToM TpeboBaHui  (enepadbHbIX  TOCYAapCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHIApTOB M  ToiiydaeMod  mpodeccun  wid  Tpodeccur  CPeaHEro
npodeccuoHanbHOro oopasoBanus (mucbkMo MunoOpaayku Poccun ot 20.06.2017
Ne TC-194/08). Conepxanune nporpammbl OV J16.08 «AcTpoHOMHUS» HampaBICHO
Ha JOCTHIKEHHUE CIEIYIONINX LeJIe:

1) mOHMMaHUs MPUHIUITHAIBHOW POJIM aCTPOHOMHUHU B MO3HAHUHU (DyHIaMEHTAJIb-
HBIX 3aKOHOB MPUPOJIBI 1 COBPEMEHHOHN €CTECTBEHHOHAYYHON KapTUHBI MHUPA;

2) 3HaHWH 0 PU3MUECKOW TPUPOJIE HEOSCHBIX TN M CUCTEM, CTPOCHUS U SBOJIIOIINN
Bcenennoil, mnpOCTpaHCTBEHHBIX UM BPEMEHHBIX MaciiTadax BceneHHol,
HanOoJiee BaKHBIX ACTPOHOMHUYECKUX OTKPBITHSAX, OMPEICTUBIINX Pa3BUTHE
HAyKW U TEXHUKU;

3) yMeHHI OOBSICHATH BHAMMOE IIOJIOKCHHE W JIBIDKCHHE HEOCCHBIX Tell
MPUHITUTIAMU OTIPEICNICHUS MECTOTOIOKEHUS U BPEMEHH IO aCTPOHOMUYECKUM
Oo0OBEKTaM, HaBBIKAMU MPAKTUYECKOTO  HCMOJIB30BAHMS  KOMIBIOTEPHBIX
MPWIOKEHUHN JUIsl ONpeNeeHUs] BUJla 3BE€3HOTO0 He0a B KOHKPETHOM ITYHKTE
JUTS 33JTAaHHOTO BPEMEHU;

4) mo3HaBaTEIbHBIX HWHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpollecce MNpUOOpPETEHUs 3HAHUM 10 AaCTPOHOMHUHU C HCIOJIb30BAHUEM
pa3IUYHBIX HMCTOYHUKOB HMH(POPMAIIMA U COBPEMEHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHHA;, YMEHHS TPUMEHATH TNPUOOPETCHHBIC 3HAHUSA JUISl PCIICHHS
MPAKTUYCCKUX 3aJ1a4 TOBCETHCBHON KU3HH,

5) Hay4HOTO MUPOBO33PCHHSI;

6) HaBBIKOB ~ HCIIOJIb30BAHHMS ~ ©CTECTBEHHOHAYUYHBIX,  OCOOCHHO  (PU3UKO-
MaTeMaTUYeCKUX  3HaHWUH Ui  OOBEKTHMBHOTO  aHajiW3a  YCTPOWCTBA
OKpY)KaloIIEero Mupa Ha TpHUMEpPEe JOCTH)KCHHH COBPEMEHHON acTpO(U3HKH,
aCTPOHOMHUU ¥ KOCMOHABTHKHU.

B mporpammy BKIIIOYEHO cOJep)KaHHWE, HANpaBJICHHOE HAa (HOPMHUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINN, HEOOXOMUMBIX JIsi KadecTBeHHOTO ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOTO OO0IIETO 00pa30BaHMsI C TIOJYYCHHEM CPEIHEro OOIIero
oOpa3oBaHus, TMPOrPaMMbl  TMOATOTOBKM  KBATH(HUIIMPOBAHHBIX  pabOUMUX,
ciryxxanux (I[TITKPC).
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2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCHUIIJIMHBI
0Y]16.08«k-ACTPOHOMMUSD»

AcCTpOoHOMHUSI — HayKa, U3ydarouiasi CTpPOCHUE U pa3BUTHE KOCMUYECKUX T,
X CUCTEM M Bcer BceneHHo. MeToabl aCTpPOHOMUYECKUX HUCCIIEIOBAHUN OYE€HB
pa3HooOpa3Hbl. OJHU U3 HHUX MPUMEHSIOTCS TPHU OINPEACIICHUU MOJI0KEHUS
KOCMUYECKHUX Tell Ha HeOecHoU cdepe, Ipyrue — Mpu U3yUYCHUH WX JBUIKEHUS,
TPETbU — TMPU HCCIECAOBAHUU XAPAKTEPUCTUK KOCMHUUYECKUX TEJ Pa3InYHbIMU
METOJaMU M, COOTBETCTBEHHO, C MOMOIIBIO PA3JIMYHBIX WHCTPYMEHTOB BEIyTCS
HaOmonennss ConHIa, TYMaHHOCTEH, TUIAHET, METEOPOB, HCKYCCTBEHHBIX
CIyTHHKOB 3€MJIU.

B mnpodeccroHabHBIX 00pa30BaTEIbHBIX OpPTraHU3alMIX, PEATHIYIOIIUX
o0pa3oBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocBoerust OIIOII CIIO nHa 6a3e OCHOBHOro oOIIero oOpa3oBaHus, ydeOHas
mucuumuinHa OVY]J10.08 «ActpoHOMHS» H3ydaeTcss Ha 0a3oBoM ypoBHe DPI'OC
cpeadero ob6mero obpazoBanus U DPI'OC CIIO, ocHOBBIBaeTCS Ha 3HAHUAX
OoOy4Yaronnxcs, MOJyYCHHBIX IMPU H3YYCHUH aCTPOHOMUM, XMMHH, Treorpaduw,
MaTEeMaTHUKH B OCHOBHOM IIIKOJIE.

BaxxHyl0 poJib B OCBOEHUHU COJIEpKaHUS MPOrPAMMbl UTPAIOT COOCTBEHHBIE
HaOmoaeHus: oOyuwaromuxcs. Crnernuduka TIaHUPOBAHUS W OpPTaHU3ALUUA ITHX
HaOMIOICHUI ompenenseTcss AByMs o00cTosdTeNnbcTBaMu. Bo-nepBbiX, OHM (32
uckiroueHueM HaoOmoaeHui CoJiHIA) JOJKHBI MPOBOJUTHCS B BEUEpHEE WIIU
HOYHOE BpeMms. Bo-BTOPBIX, OOBEKTHI, TPUPOJIa KOTOPHIX M3y4aeTCs HAa TOM WIIU
WHOM 3aHSITUHU, MOTYT OBITh B 3TO BpeMsi HENOCTYIHbI s HaOmonenuil. [lpu
MJIAHUPOBAHUM HAOMIOAEHUN 3TUX 0OBEKTOB, B OCOOCHHOCTH TUIAHET, HEOOXOIUMO
YYUTHIBATh YCIOBUS WX BUAUMOCTH. IIpM HEBO3MOXHOCTH TIPOBEICHUS
COOCTBEHHBIX HAOJIOJICHUN 3a HEOECHBIMH TellaMd HMX MOXKHO 3aMEHUTh Ha
MPaKTUYECKUE 3aJaHUsl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, B YaCTHOCTH KapTOrpauueckux CEepBUCOB
(Google Maps u n1p.). DopMupoBaHUEe KOMIIETCHIIMA (PUHAHCOBON I'PAaMOTHOCTH.

[Ipu orbGope conepskanust yueOHoM nucuuriinabl OY]16.08 «ActpoHOMMUS
WCIIOJIb30BAaH MEXIUCIUIUIMHAPHBIA TOAXO0/, B COOTBETCTBHH C KOTOPBIM
oOydJaromecss JODKHBl YCBOWTh 3HAHUSA W YMEHUSA, HEOOXOJUMbBIC IS
bopMHpOBaHUS E€IUHOM 1EJOCTHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpAa,
onpenensmone GopMUpoBaHWE HAYYHOTO MHMPOBO33pPEHUS, BOCTPEOOBAHHBIC B
JKU3HU U B MPAKTUUYECKOU JieaTesibHOCTH. B 11enom yueOnas auciumniania OY J[6.08
«ACTpOHOMHS», B COACPKAaHUU KOTOPOM BEIYIIUM KOMIIOHEHTOM SIBJISIFOTCS
Hay4YHbI€ 3HAHUS M Hay4dHbIE METOJbl I[IO3HAHUS, HE TOJBKO TO3BOJISET
chopMUpoBaTh y 00y4arOUXCs IEJIOCTHYIO KapTUHY MUpaA, HO U TPOOYXKIaeT y
HUX O3MOIMOHAJIbHO-IIEHHOCTHOE OTHOILIEHHE K H3y4aeMoOMYy MaTepuaity,
TOTOBHOCTh K BBIOOpDY JCHCTBUN OIPEACICHHOW HAMpPaBICHHOCTH, YMEHUE
MCIIOJIb30BaTh METOJOJOTUI0 HAYYHOI'O MO3HAHMS [IJIi MU3YUYEHUS OKPYKAIOUIErO
MuUpa.

Nzyuenne ob6mieoOpazoBaTenbHOl — yueOHoi  gucummauasl OV ]16.08

«ACTpOHOMHUSI» 3aBepIIaeTcs MO/IBEICHUEM UTOTOB B dopme
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nudGepeHIPOBAHHOTO 3a4€Ta B paMKaxX MPOMEKYTOYHOW aTTECTAIlUU CTYJACHTOB
npouecce ocBoenus OIIOIT CIIO ¢ monydyeHreM cpeiaHero oluiero oopa3oBaHus
(TIIIKPC).

3. MECTO YYEFHOM JUCIUIIJIMHBI B YYEBHOM ILVIAHE

JNuctumunaa OV J16.08 «AcTpoHOMHUS» BXOIUT B COCTaB IMPEAMETHOM 00J1acTH
«EcrectBennbie Hayknm» @OI'OC cpennero oOmero ob6pazoBanus u DPrOC
cpemHero Mpo(EeCCHOHAIIBHOTO  HW3ydaeTcs B 001eo0pa3oBaTeIbHOM ITUKIIE
yueOHoro muana OIIOII CIIO nHa 6a3e OCHOBHOro oOmero oOpa3oBaHHS C
noJydeHueM cpeaHero oorero oopaszosanus (ITTTKPC).

B yueOnpix mmanax [IIIIKPC wmecto yuebnont muctmmiuasl OVY/16.08
«ACTpOHOMHSI»- B COCTaBe 00IIe00pa3oBaTEIbHBIX YYEOHBIX JUCHHUILIVH,
dbopMupyeMBbIX U3 00s13aTeNIbHBIX MpeaMeTHbIX 00s1acteit ®I'OC cpennero odiero
oOpazoBanus, mpodeccuu: 15.01.05 Cpapuuk (py4yHOi W YaCTUYHO
MEXaHU3UPOBAHHOU CBapKHu (HaTIaBKH) TEXHUYECKOTO npodus
podeCCUOHAIBHOTO 00pa30BaHUsI.

4.PE3YJIbTATHI OCBOEHUS YYEFHOHN JUCUIIJINHBI
OcBoenne cojaepkanus ydeOHo muctuiuimabl OV ][[6.08 «AcTtpoHOMUS»
oOecrieuynBaeT JOCTIKCHUE CTYICHTAMH CICAYIOIINX Pe3yabTaToB:
JIUYHOCHHDIX
—  c(hOpPMHPOBAHHOCT,  HAYYHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIECTO
COBPEMECHHOMY YPOBHIO Pa3BUTHS aCTPOHOMUYECCKON HAYKH;
— YCTOWYHMBBIN HHTEPEC K UCTOPUHU U JOCTHIKEHHUSM B 00JIACTH aCTPOHOMUU;
— YMCHHE aHAJIM3UPOBATh IMOCIEICTBUS OCBOCHHS KOCMHYECKOTO TPOCTPAHCTBA
JUISL 5KU3HM U ICITEILHOCTH YCIIOBEKA,
MemanpeomMen HbIX
— YMEHHE WCIOJb30BaTh IIPU BBINOJHCHUM IPAKTUYCCKUX 3aJaHHH  TI0
ACTPOHOMHHU TaKHUE MBICIUTCIIbHBIC OIEpalliyd, KaK ITIOCTAaHOBKA 3aJ1ayH,
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O000OIICHUE,
CHUCTEMAaTH3allMs, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCK aHAJIOTOB,
(GhopMyJIMpOBAHUE BBIBOJIOB IS M3YYEHUS PA3IMYHBIX CTOPOH aCTPOHOMHYECKUX
SIBJICHUHM, IIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIWMOCTH CTAJIKHBATHhCS B
npodeccruoHanbHoM cdepe;
— BJIQJICHHC HaBBIKAMH TIO3HABATEILHOW JCATCIBHOCTH, HABBIKAMHU pa3peIICHUS
npo0jeM, BO3HHUKAIONIUX TIPW  BBINOJHEHWHW MPAKTHYCCKUX 3aJaHUil 110
aCTPOHOMMUMU;
— YMEHUE UCIOJIb30BaTh PAa3IMYHbBIC HICTOYHUKH 110 aCTPOHOMUH IS TTOTYICHUS
JIOCTOBEPHOH HayYHOU MH(POPMAIINH, YMEHUE OIICHUTH €€ JOCTOBEPHOCTD;
— BJIAJICHUE S3BIKOBBIMHM CPEACTBAMU: YMEHHE SICHO, JJOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3pCHHsI MO pPa3IU4YHBIM BOMPOCAM AaCTPOHOMHH, HCIOJIB30BATh
S3BIKOBBIE CPEJICTBA, aJ€KBaTHBIC OOCY)XIaeMoW NpoOeMe acTPOHOMHYECKOTO
XapakTepa, BKIOYAs COCTABICHUE TEKCTa H TPE3CHTAIMd MaTepHalioB C
WCITOJIb30BaHUEM WH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;
npeomemmupIx:



— c(OpMHUPOBAHHOCTh TpPEACTaBICHUH O cTpoeHUH COTHEYHOW CHCTEMBI,
HBOJIIOIMU 3Be31 MW BcelleHHOM, MNpOCTpaHCTBEHHO-BPEMEHHBIX MaciiTabax
BcenenHnoii;

— [MOHUMAaHHUE CYIIHOCTH Ha0IIt01aeMbIX BO BceneHHOM sIBIICHU;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMH aCTPOHOMUYECKUMHU MOHATUSIMH, TEOPHUSIMH,
3aKOHaMH ¥ 3aKOHOMEPHOCTAMH, YBEPEHHOE MOJIb30BAHUE aCTPOHOMUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— c(hopMUPOBAHHOCTD MPEACTABICHUI O 3HAYCHUN ACTPOHOMHUH B MPAKTHUECKON
JIEATEIIbHOCTH YeJIOBEKa U JAIbHEHIIIEM HAYyYHO-TEXHUUYECKOM Pa3BUTHUU;

— OCO3HaHHE pOJIM OTEYECTBEHHOM HAyKM B OCBOEHHMUM U HCIOJIb30BaHUU
KOCMHYECKOT0 MPOCTPAHCTBA M PA3BUTHUH MEXKAYHAPOIHOTO COTPYJHUYECTBA B
3TOM 00JIACTH.

CTyneHT, OCBOUBIIMI 00pa30BaTENbHYIO IpOrpaMMmy, JOJDKEH 00J1a1aTh
CJIEIYIOUTUMU OOIIMMU KOMITETCHIIUSIMU:

OK 1. TloHumarh CyIIHOCTh U COIMAIBHYIO 3HAYMMOCTH CBOEH Oymyliei
npodeccun, MposIBIATH K HE YCTOMYMBBINA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JESTEIBHOCTb, BBHIOMPATH TUIIOBHIE
METO/bl M CIOCOOBI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3aJlad, OIEHWBATH HX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. AnammuzupoBarh pabO4yl0 CHUTYyaIlMiO, OCYIIECTBIATh TEKYIIUH U
UTOTOBBIM KOHTPOJIb, OIIEHKY M KOPPEKIHMIO COOCTBEHHOHN IEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YyJIbTAaThl CBOEH padOTBHI.

OK 4. OcymecTBisATh MOMCK HHPOpMALIUU, HEOOXOAUMOU 1Sl 3PHEKTUBHOTO
BBITIOJTHEHHUS MPO(HECCUOHATBHBIX 3a/a4.

OK 5. Hcnonb3oBaTh MHPOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
poheCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paborate B komanne, 3(¢exkTuBHO 0OmATECI € KOJUIeTaMH,
PYKOBOJCTBOM.

OK 11. Wcnonb3oBaTth 3HaHUS MO (PMHAHCOBON TPaMOTHOCTH, IJIAHUPOBATh
MPEANPUHUMATEIIbCKYIO NesATeIbHOCTh B mpodeccruoHanbHON  cdepe B
dbenepalbHBIX TOCYAApCTBEHHBIX 00pa30BaTEIbHBIX CTaHJapTax CpEIHEro
npodeccuonansuoro obpazosanus (nainee — GI'OC CIIO).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIINHBI
5.1. Conep:kanue yueOHOM TUCHUILIIMHBI
|. BBeaeHue B aCTpPOHOMUIO
Ilens M3ydeHUs MaHHOW TEMBl — IO3HAKOMHTH YYaIIUXCS C OCHOBHBIMH
aCTPOHOMHYECKMMU OOBEKTaMH, 3amloJHSIOMMUMHA BCEleHHYI0: IIJIaHETaMH,
ConHreMm, 3BE37aMU, 3BE3THBIMH CKOIUICHUSMHU, TaJaKTUKAMH, CKOTUICHHSIMHU
raJlakTuK; GU3HUUYECKUMU MPOIECCaMU, MPOTEKAIOMMMU B HUX U B OKPY>KaroIeM
WX TPOCTPAHCTBE. YdYaluecs 3HAKOMSTCS C XapakTepHBIMH MaciiTabamu,
XapaKTEPHU3YIOIIMMHU CBOMCTBA ITHX HEOECHBIX Tell. Takke MPUBOISATCS CBEICHUS
O COBPEMEHHBIX ONTHYECKUX, HHPPAKPACHBIX, PATHUO0-, PEHTTCHOBCKUX TEJIECKOIax
u oOcepBaTopusax. TakuMm o0pazoM, ydammecs 3HAKOMATCS C TeMU HEOECHBIMU



TeJaMu U 00BEKTaMH, KOTOPbIC OHU B JaibHEHIIeM OyayT MOApOOHO M3y4yaTh Ha
YpOKax aCTpOHOMHH.
Il.  AcTpomerpus

Llenpio u3ydeHus: MaHHOW TeMbl — (OPMHUPOBAHKUE y YYAIIUXCS O BUJE
3BE3HOTO Heba, pa3OMEeHHH €ro Ha CO3BE3Hsl, HHTEPECHBIX OOBEKTaX B
CO3BE3IMSIX U MHUQOJIOTHH CO3BE3JUH, Pa3BUTUM AaCTPOHOMHUM B aAHTUYHbBIC
BpEMEHa. 3a/Jada y4alluxcsl MpOCIEINThb, KaK IEpeXo] OT OPUEHTAlUU IO
CO3BE3/IMAM K  MCIOJB30BAHUIO  HEOECHBIX  KOOPJIMHAT  TO3BOJUI B
KOJINYECTBEHHOM OTHOIIEHWH W3y4aTh BUJWMBIE JIBWXKEHHS Tell. Takxke LENbro
ABJISIETCA M3y4YeHUEe BUIUMOro ABwKeHus CoiHila, JIyHbl U TJIaHET U Ha OCHOBE
3TOr0 — TIOJYYEHUE MNPEACTABICHUS O TOM, KaK AaCTPOHOMBI HAYYWIIHUCh
MpeACKa3bIBaTh 3aTMEHMUSI; MOJYYCHUSI MPEACTaBICHUSI 00 OJHON M3 OCHOBHBIX
3a7a4 aCTPOHOMMU C APEBHEUIIMX BPEMEH — W3MEPECHUU BPEMEHHU U BEJICHUU
KaJICHAApSL.

I1l. Hebecnas mexanuka

Lenp n3yyeHust TeMbl — Pa3BUTEE MPENICTABICHUN O CTpoeHUU CONHEYHOU
CUCTEMBI: TEOLICHTPUYECKAass W TEIMOLUECHTPUYECKUE CHUCTEMBl MHUPA; 3aKOHBI
Kemnepa o aBuwkeHuM IUTaHeT U WX 0000meHne HpIOTOHOM; KOCMHUYECKHE
CKOPOCTH Y MEKILJIAHETHBIE MEPEIETHI.

IV. Crpoenue CosiHeUHOM CHCTEMBI

[lenb M3ydeHUst TEMBI - TOIYYHUTh MPEACTABICHUE O CTpoeHUU COJTHEYHOU
CUCTEMBbI, U3YUYUTh (PU3HUECKYIO TTpUpoay 3emiid U JIyHbI, SIBIICHUS MPUIUBOB U
MpENeCcCuu; MOHITh (PU3NUECKHe 0COOCHHOCTU CTPOCHUS IUIAHET 36MHOM TPYMIIbI,
MJIAHET-TUTAHTOB U TUIAHET-KAPJIUKOB; y3HATh 00 OCOOCHHOCTSX MPHUPOJABI U
JIBMDKCHUST aCTEPOUJIOB, TTOJIYYUTh OOIKME MPEACTaBICHUSI O KOMETaxX, METeopax U
METEOPUTAX; Y3HAaThb O PAa3BUTUM B3MISIAOB Ha mpoucxoxiacHue (CoJIHEUHOMN
CHUCTEMBI U O COBPEMEHHBIX IIPEACTABICHUAX O €€ MPOUCXOKICHUU.

V. Actpodu3suka u 3Bé31HAS ACTPOHOMUS

[lenp wW3ydyeHHs TEMbl — TOJYYUTh MPEACTABICHHUE O PAa3HbIX THMAX
ONTUYECKHUX TEJIECKOMOB, PAIUOTENIECKONAaX U METOIaX HAOIIOIEHUN ¢
UX TIOMOIIBIO; O METOJaX M pe3ysbrarax HaOmrojeHuidt CoJHIla, €ro OCHOBHBIX
XapaKTepUCTUKAX; O MPOSABJICHUSAX COJHEYHON AKTUBHOCTH U CBSI3aHHBIX C HEM
npoiieccax Ha 3emye u B Ouocdepe; 0 ToM, Kak aCTPOHOMBI Y3HAJIM O BHYTPEHHEM
ctpoeHnu CoiHIIA U KaK HAOIIOJICHUSI COJTHEUHBIX HEUTPUHO MOJATBEPININ HAIIU
npejCTaBiIeHUs O mpoleccax BHyTpu CoJHIIA; MOJYy4YUTh IPEACTaBICHUE: 00
OCHOBHBIX XapaKTEpUCTUKAX 3BE3/I, UX
B3aMMOCBSI3M, BHYTPEHHEM CTPOSHUM 3BE3J PA3JIMUHBIX TUIIOB, MOHATH MPUPOTY
OeJIBIX KapJIUKOB, HEUTPOHHBIX 3BE3]T U YEPHBIX JBIP, Y3HATH KaK JBOWHBIC 3BE3]IBI
MIOMOTAIOT ONMPEEIIUTh MACChl 3BE3]1, & MyJIbCUPYIOIINE 3BE3/IbI — PACCTOSAHUS BO
BcenenHoil; moay4uTh MpeCTaBICHUE O HOBBIX M CBEPXHOBBIX 3BE3/7aX, y3HATh,
KaK JKUBYT U YMUPAIOT 3BE3/IBI.

V1.  Muaeunsrii IIyTs - Hama INanakTuka

I{enp n3ydyeHue TeMbl — MOJYYUTH NPEACTABICHUE O Hallen [ amakTuke —

Mneanom Ilytu, 06 00beKTax, €€ COCTABIAIONINX, O PACIIPEACIICHNN Ta3a U MbUIA

B HEU, PaCCESTHHBIX W IAPOBBIX CKOIICHUSAX, O €€ CIUPAIBHOU CTPYKType; 00
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UCCIeNOBaHNKM €€ IIEHTPaJbHBIX O00JacTeil, CKPBITBIX OT HAC CHJIBHBIM
MOTJIONIEHUEM Ta30M M TbUIBIO, a TaKKE O CBEPXMACCHUBHOM YEPHOM [bIpeE,
pacIo0KEHHON B caMOM LIeHTpe [ anakTuku.
VIl. Tanaktuku

[lenp m3ydeHHs] TeMbl — IMOJYYUTh NPEACTABICHHUE O PA3JIMYHBIX THIAX
raJlakTUK, OO0 OMNpENETICHUH PACCTOSHUN 10 HUX MO HAOIIOJEHUSM KpPaCHOTO
CMEIICHUS! TUHUN B UX CIEKTpax, U o 3akoHe Xab0ja; 0 BpallleHUU TajakTUK U
CKpPBITOM TEMHOW Macchl B HHUX; IMOJYYUTh NpPEACTaBICHHE OO0 AaKTHUBHBIX
TaTaKTUKAaX M KBazapax W O (PU3UYECKUX MpoIleccax, MPOTEKAIONUX B HHX, O
pacnpeneNieHud TajJakKTUK W WX CKOIUICHWM BO BceneHHon, 0 ropsdem
MEKTaJaKTUYECKOM Tra3e, 3aMOJIHSIONIUM CKOIJICHUS TaJaKTHK.

VIIl. Crpoenue u 3Bo0onust Beesnennoi

[lenb wW3ydeHHs TEMbl — TOJYYUTh MPEACTaBICHHE 00 YHHKaIbHOM
o0BekTe — BceneHnHoi B 11e710M, Y3HaTh KaK pPelaeTcst BONPOC 0 KOHEYHOCTH UITU
O6eckoHeuHOCTH BceeneHHol, 0 mapamokcax, CBI3aHHBIX C ATUM, O TEOPETUYECKUX
MOJIOKEHUSX 00IIIel TEOPUU OTHOCUTEIBHOCTH, JIEKAITUX B OCHOBE MOCTPOCHUS
KOCMOJIOTHYECKUX Mojiesielt BeeneHHol; y3HaTh Kakue HaOMIOACHUS MPUBEIH K
CO3JIJaHUI0 pacumpsomeics Moaenu BceleHHoW, O paguyce U BO3pacTe
BcenenHoil, 0 BBICOKOW TEMIIEpaType BEIIECTBA B HAYAJIbHBIC MEPUOIBI JKU3HU
BceneHnHol U 0 nmpupojie peTuKTOBOrO U3IyUYEHUs, O COBPEMEHHBIX HAOJII0ICHUSIX
YCKOPEHHOT0 paciupenusi BeeneHHOM.

IX. CoBpemMeHnHbIe P00/IEMbI ACTPOHOMHU

[lenb wm3ydeHus AaHHONW TEMbl — IIOKa3aTh COBPEMEHHBIC HAMpaBJICHUS
n3ydeHus BceneHHOH, paccka3aTh O BO3MOXKHOCTHU OIPEIEIICHUs] PACCTOSSHUN 10
TaJIaKTUK C TOMOIIBI HAOMIOJEHUM CBEPXHOBBIX 3BE3 U 00 OTKPBITUU
YCKOPEHHOT'O0 pacmupeHuss BcenmeHHOW, O pojii TEMHOW DJHEPrUM W CHUJIIbI
BCEMHUPHOTO OTTAJKUBAHUS; YUallUecs Mody4yaT MpecTaBiIeHne 00 dK30IIaHeTax
U TIOUCKE DK30IUIAHET, ONarompusiTHBIX HJisi JKU3HHA; O BO3MOXKHOM YHCIIC
BBICOKOPA3BUTHIX LUBUJIM3ALNM B HalIeH ['anakTuke, 0 METoaax MOMCKAX KU3HU U
BHE3EMHBIX [TUBWIN3AINI U MPOOIEMax CBS3H C HUMH.

5.2. Tembl pedpepaToB (10KJI210B), HHAUBUAYAJIBHBIX MIPOEKTOB

AHTHUYHBIE TpeaCcTaBIeHUs GUI0CO(OB O CTPOSHUU MUDPA.
AcTposiorus
AcTpoHOMUS — JApeBHEMNIIAs U3 HAYK.
Bo3spact (3emun, Cosnniia, ConHeuHOM cucTeMbl, ["anakTuku, MeTaraJakTHKH)
Bcenennas
["anakTrka (TaJakTHKK)
['enuolnieHTpUYECcKas cucTeEMa MUpa
['eonieHTpUYECKast cCUCTEMa MUpa
3amycK UCKYCCTBEHHBIX HEOECHBIX Te
3aTMeHue (JIyHHOE, COJTHEYHOE, B CUCTEMaX JIBOMHBIX 3BE3/1)
Wneu mHOXECTBEHHOCTH MUPOB B pabotax [[x. bpyHo.
Wneu cymecTBOBaHMS BHE3EMHOTO pazyma B paboTrax ¢puiaocohoB-KOCMUCTOB.
Hcropus kanenaaps.
Hctopust OTKPBITUS U U3YyUYEHUS YEPHBIX JBIP.



Hcropus orkpeitus [Imyrona n Henryna.

Hcropus nmorcka paIlMOCUTHAJIOB PA3yMHbBIX IABUIIM3ALIHN.

Hcropust mpoucxoxaeHUs Ha3BaHUM sipyaliinX 00beKTOB Heba.

Hcropust paauonociianuil 3eMIISIH IPYTUM [UBHIIA3ALHASM.
KoHcTpyKkTHBHBIE 0COOEHHOCTH COBETCKMX U aMEPUKAHCKUX KOCMUYECKUX
anraparos.

Kopabiip kocMuueckuit

KocmonaBTHKa (KOCMOHABT)

MarnutHas Oyps

Merteop, Mereoput ,MeteopHoe Ten0, MeTeopHbIn 10k b, METEOPHBIN IMTOTOK
MeToapl mouCKa 3K30IIaHET.

MeTo1bl TEOPETUUECKOI OLIEHKH BO3MOKHOCTA OOHAPYKEHUSI BHE3EMHBIX
LMBUJIM3ALIMI HA COBPEMEHHOM JTare pa3BUTHUS 3€MIISH.

Mieunsiii [Tyt

OO0 ncTopuu BO3HUKHOBEHUS Ha3BaHUI CO3BE3UI U 3BE3].

[TapHukoBbIH 3¢ (HEKT: moib3a UK Bpe?

[Tonetst AMC k nnaneram COJIHEUHOW CHCTEMBI.

[TonsipHbIe CUSHUA.

[IpaBna u BeIMBICEN: OEIIBIE U CEpPhIC IBIPHI.

[Ipeneccust 3eMHOM OCH M U3MEHEHHE KOOPIUHAT CBETUJI C TEUEHHEM BPEMEHH.
[Tpobnema «ConHile — 3eMIis»

[IpobGnema BHE3EMHOrO pa3yMa B HAy4HO-(paHTaCTHUECKOM JTUTEPATYPE.
[IpoekThl epeceneHys Ha Ipyrue iaHeThl: (paHTa3us Wik OCyIlecTBUMAs
pEanbHOCTb.

[IpoekThl 1o 100BIYE TOJIE3HBIX UCKONTaeMbIX Ha JIyHe.

Camas TspKenas U sipkas 3Be31a BO BCelleHHOM.

Cambie BBICOKHE TOPHI TUIAHET 36MHOM TPYTIIBI.

CucTteMbl KOOpJIMHAT B aCTPOHOMHU U TPAHUIIBI UX TPUMEHUMOCTH.
CoBpeMeHHbIe ucciaea0BaHus aHeT 3eMHou rpynnsl AMC.
CoBpeMeHHBIE METO/IbI '€0AC3NYECKUX U3MEPEHNUN.

CoBpeMeHHbIE 00CepBATOPHUH.

CosBesmue  (HE3axXOJINee, BOCXONAIICe M 3aXOJINee, HEBOCXOJIIEe,

30/IMaKAJIbHOE)

ComHeunas cuctema

Touku Jlarpanxa.

XpaHeHHe U Tiepeaadya TOUHOTO BPEeMEHHU.

Yepnas apipa (Kak mpeacKa3blBaeMblid TEOPUEH TUMIOTETUUYECKUNA 00BEKT, KOTOPHIN
MOXET O00pa3oBaThCSd HA OMNPEACICHHBIX CTaIUAX JBOJIOUUM 3BE3J, 3BE3IHBIX

CKOIUICHH, ralaKTHK)

Opomtonus (3emiu u rianet, CoylHIIA U 3BE3/1, METarajakTUK U MeTrarajiakTHKH )

JK30ILIAHETHI.
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5.3. Ctpykrypa y4eOHO# IUCHUIINHBI
5.3.1. O0beM yueOHOH TMCHUTIIMHBI M BUAbI Y4eOHOH PadoThI

Bup yuyeoHoii padoTbi O0beM yacoB
MaxkcumanbHas yueOHast Harpy3ka (Bcero) o4
O0s3aTe/IbHASI Ay TUTOPHAN YU4eOHAsT HArpy3Ka (Bcero) 36
B TOM YHCIIE:
nabopaTtopHbie pabOTHI 5
MPaKTHYECKHUE pabOThI 2

KOHTPOJIbHBIE PaOOTHI -

KypcoBas paboTa (IpoeKT) (€ciu MperycCMOTPEHO) -

CamocrosiTe/ibHasi padoTa cTy/AeHTa (BCero) 18

B TOM YHCIJIC:

IToaroroBka cOOOIICHMIHA 1
CocraBrneHue npe3eHTalnui 2
CocraBieHne KpoCCBOP/IOB 2
CocTraBjeHHUE TECTOB 2
Pedepar 10
[ToxGop mocnoBuIl U 3aragok 1
ATTecTanus 1Mo JMCHUILINHE ugppepenyuposan
Hbl 3auem
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6. TEMATHYECKUM IIJIAH YYEBHOM JUCIUITIJINAHBI

OYJ. 10. kKACTPOHOMUSA» 110 ITPOPECCHUMH:

15.01.05 «CBapmuk (py4HoO#i ¥ YACTUYHO MEXaHU3UPOBAHHOM CBAPKH (HAIJIABKH)»

MakcumanabHas Cam. KoauyecTBO ayTMTOPHBIX YaCOB
HArpy3ka pa6ora
HaumeHnoBaHue pa3ae/ioB M TeM CTyzenTa, (4ac) | CTYACHTA | Beoro Teopern- | Hpaxruccie
(uac) yeckue (cemuHapckue) Kypcosoe
3aHATUH H NPOEKTUPOBAaHUE
J1abopaTopHbIE
3aHATHSA

['maBa 1. BBenenue B aCTpOHOMUIO 15 0,5 1 1 - -
I'maBa 2. Actpometpus 7,5 2,5 5 3 2 -
r .H

naBa 3. HebecHas mexaHuka 45 15 3 5 1 i
I'naBa 4. Ctpoenue ConHeyHOM 10,5 3,5 7 6 1 -
CUCTEMBI
I'naBa 5. Actpodusuka u 3BE31Has 12 4 8 6 2 -
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 5 2 3 3 - -
aCTPOHOMHUU
Jn¢depeHMpoBaHHbIIi 3a4eT 1 1
Bcero mo qucuuniaune 54 18 36 29 7 -
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/IOB /1€SIT€JIbHOCTH
CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHII)

I'maBa 1. BBenenue B
ACTPOHOMMUIO

Crpoenne m macmradbl BceleHHOH, W COBpEMEHHbBIE
HaOmoneHus. Kakume Tenma 3amomusoT Bceenennyro.
KakoBbI UX XapakTepHbIe pa3Mephl U PACCTOSHUS MEXKIY
HuMu. Kakue usnueckue ycioBusi BCTpeyaroTCsS B HUX.
Bcenennas pacmmpsierca. I'me 1 kak paboTaroT cambie
KpYIIHBIE ONTHYECKHE Tesieckonbl. Kak acTpoHOMBI
HCCIIEAYIOT raMMma-usiyueHue Beenennoi. Uto yBuaenu
I'PaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

I'maBa 2.
AcTpomerpus

3BE3aHOE HEOO M BUAMMOE JABHMIKEHHE HEOECHBIX CBETHIL.
Kakue 3BE3nmbl BXoasaT B co3Be3aus Opuona u Jlebens.
Connue aBmxeTcs mo skiunrtuke. [lnanersl coBepmaror
netieooOpaszHoe ABumxkeHue. Hebecubie koopauHatel. YTo
Takoe HeOeCcHbI 3KBaToOp M HeOecHbIl MepuauaH. Kak
CTPOST IKBATOPUAIBHYIO CUCTEMY HEOECHBIX KOOPAMHAT.
Kak cTposT TOpU3OHTaJbHYI0 CHUCTEMY HEOECHBIX
koopauHaT. Buaumoe nBuwxeHue maHeT W ColHIIA.
[letneoOpa3Hoe NBIKEHHE TUJIAHET, MOMSTHOE W MPSIMOE
JNBW)KECHUE  TUIAHET.  OKIHWNOTHKA,  30/IMAaKaJIbHbIC
co3Be3ausi. HepaBHomepHoe jaBwxeHue CojHIla 10
sxumnTuke. J[Buxkenue Jlynosl u 3atmMmenus. ®assl JIyHbl 1
CUHOJIMYECKHI Mecs1l, yCJOBUS HACTYIUJICHUS
COJIHEYHOTO W JIYHHOro 3armeHuid. [louemy mpoucxomdar
coJiHeuHble 3aTMeHusl. Capoc U npeacka3zaHus 3aTMEHU.
3BE3/THOE U COJIHEYHOE BPEMSI, 3BE3IHBIA U TPOMMYECKUI
roj. YCTPOWCTBO JIyHHOTO W COJHEYHOIO KaJeHJaps,
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. ['emuoneHTpuyeckass cHCTEMa MHUpa,
JI0Ka3aTeNbCTBO BpamieHus 3emian  Bokpyr ComnHua.
[Tapannakc 3BE31 M ONpPENEIICHUE PACCTOSAHUS 10 HUX,
napcek. 3akonbl Kemepa. Ortkpeitne HW.Kemnepom
3aKOHOB  JBIKEHHMS  TutaHeT. OTKphITHE  3aKOHa
BcemupHoro TAroreHus u = 00O0OIIEHHBIE  3aKOHBI
Kennepa. OmnpeneneHue  macc  HEOECHBIX  Tell.
Kocmuueckne ckopoctu. Pacuérel mepBoii UM BTOpOM
KOCMHYECKON CKOPOCTU M UX (hu3ndeckuii cMpbici. [Tonér
FO.A.I'arapuna Bokpyr 3emMjid 10 KpPyroBoil opOwure.
MexnnaHetHble nepenértbl. lloHsaTHEe oNTHUMaIbHOM
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TPACKTOPHUH IOJIETA K IUIaHETE. Bpems moJi€ra K niaHeTe
U JJaThl CTapTOB.

I'naBa 4. Ctpoenue
CoJIHEeYHOH CHUCTEMBI

CoBpemenHble npenctaBieHuss 0 COJIHEUHOW CHUCTEME.
CocraB ConHeuHol cuctembl. [1aHeThl 36MHOM TPYMIIBI
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 dpdexkra B (hopMHupOBaHHM KIMMAaTa
3emuu. Jlyna u e€ BnustHue Ha 3emutto. JIyHHBIN penbed u
ero mnpupoaa. [IpunnBHOE B3aUMOAECHCTBUE MEXKAY
Jlynoit u 3emnéil. VYpanenwe JlyHbl oT 3emin W
3aMmeieHue BpameHus 3emu. [Ipeneccus 3eMHOM ocu U
IIpeBapeHNe PaBHOJACHCTBUN. [[lTaHeThI 36MHOM IPYIIIIBI.
UccnenoBanus Mepkypusi, Benepst u Mapca, ux
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 Omurtepa, Carypna, Ypana u
Hentyna. Bynkanuyeckas OesSTEIbHOCTh HA 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 nBmxenue komet. Ilosic
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.
IIpupona kKaMEHHBIX 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-
unrepdepomerprl. CosHile. OCHOBHBIE XapaKTEPUCTUKU
Connua. OnpeneneHre Macchl, TEMIEPaTypbl U XUMHUYEC-
koro coctaBa Conana. CTpoeHHE COTHEYHON aTMOC(hEpHI.
ConHeuyHass aKTUBHOCTh M €€ BIMSHUE Ha 3eMII0 H
ouochepy. Bayrpennee crpoenne Connima. Teoperudec-
KUl pacu€r temneparypsl B LeHtpe ConHua. SAnepHsiii
HMCTOYHUK JHEPrUM U TEPMOSIACPHBIE PEAKUIHUH CUHTE3a
reJus U3 BOJOPOJAA, NEPEHOC dHEpruu u3 neHrpa CosHma
HApY)Ky, KOHBEKTUBHAasA 30HA. HEUTPUHHBIN TEJIECKON U
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HaOmoAeHus: notoka HeUTpuHo oT ConHua. OCHOBHbBIE
XapakTepucTuku  3BE3A.  OmpeneneHue  OCHOBHBIX
XapaKTEPUCTUK 3BE3/: MAaCChl, CBETUMOCTH, TEMIIEPATYPbI
U XUMHUYECKOro coctaBa. CriekTpaibHas Kiaccuukanus
3Bé31 W e€ (u3MUecKkue OCHOBBL.  Jlumarpamma
«CIEKTpaJbHBIA KJIACC» — CBETUMOCTb 3BE3M, CBA3b
MEXJYy Maccol W CBETHMOCTBIO 3BE31. BHyTpeHHee
cTtpoeHue 3BE31. CTpoeHue 3Be3bl TJIABHOW MOCIIEN0-
BaTeabHOCTH. CTpoeHue 3BE3] KpPAaCHBIX TMIFAHTOB H
CBEPXIMI'AHTOB. benple Kapiukyh, HEUTPOHHBIE 3BE3[BI,
nynbcapbl u u€pHble AbIphl. CTpoeHue 3BE3N OenbIxX
KapJIMKOB M TpeAell Ha HX Maccy — Mpenen
Yaugpacekapa. Ilyabcapsl W HEUTPOHHBIE  3BE3JBI.
IIpupoma 4Y€pHBIX ABIp M UX nOapaMerpsl. JIBONHBIE,
KpaTHbIE U TepeMeHHbIe 3BE3/bl. Habmomenrs 1BOWHBIX
U KpaTHBIX 3BE3A. 3aTMEHHO-IIEPEMEHHBIE 3BE3JBI.
Onpenenenue macc ABOMHBIX 3BE3A. Ilynbcupyromue
nepeMeHHbIe  3BE3/bI, KPUBbIE HM3MEHEHUs OJecka
uedena. 3aBUCUMOCTh MEXAY CBETUMOCTBIO U MIEPHOIOM
nynbcaunii 'y uedeun. Iledbeunpr — wmasku  BO
BcenenHon, Mo KOTOPBIM OIPEAEISIOT PACCTOSHUSA 10
AKX CKOIUICHUM U rajakTuk. HoBble U cBepxHoBble
38é3Abl. XapaKTEpUCTUKU BCIIBIIIEK HOBBIX 3BE3. CBS3b
HOBBIX 3BE€3J C TECHbIMU JBOWHBIMHU CHCTEMAMHU,
collepKalllUMK  3Be3y Oenblii  kapiuk. [leperexanue
BEIIIECTBA U SIICPHBIM B3PBHIB Ha TOBEPXHOCTH O€JI0r0
Kapauka. Kak  B3pbpIBarOTCS  CBEPXHOBBIE  3BE3JBL.
XapakTEepUCTUKMA  BCOBIIIEK  CBEPXHOBBIX  3BE3I.
['paBUTALIMOHHBIN KOJIIANIC OEIOro KapiiMka C Maccou
Yangpacekapa B COCTaB€ TECHOM ABOMHOW 3BE31bI —
BCIIBIIIKA CBEPXHOBOM IEPBOro TUIA. B3pbIB MacCHBHOM
3BE€3/1bl B KOHIIE CBOEW 3BOJIFOLIMA — B3PbIB CBEPXHOBOM
BTOporo Tumna. HaOmioneHne OCTaTKOB  B3pPHIBOB
CBEPXHOBBIX 3BE3/. DBOJIIOLMS 3BE3: POKIAECHUE, )KU3Hb
U CMEpTh 3BE3A. Pacuér npoAoJKUTENIbHOCTH KU3HU
3BE3]l Pa3HOM MACChl Ha TJIABHOM MOCJIEI0BATEILHOCTH.
Ilepexol B KpacHbIE€ TUTAaHTBl U CBEPXTUMTAHTHI IOCIIE
ucuepnanus Bogopoaa. CrokoitHas 3BOJIIOIUS MajoMac-
CUBHBIX 3BE3J, U TI'PABUTALIMOHHBIA KOJUIAIIC U B3PBIB C
oOpa3oBaHMEM HEUTPOHHOW 3BE3/IbI WM YEPHOU BIPHI
MacCcUBHOW 3Be3nbl. OnpeneneHue Bo3pacTa 3BE3IHBIX
CKOIUIEHUW M OTACIBHBIX 3BE3J M IPOBEPKA TEOPUU
DBOJIIOIIMH 3BE3/.

I'1aBa 6. MuiedHbIN

Miueunsiii Ilyte. T'a3 w meuib B ['amaktuxe. Kakx
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IIyTh - HamIa
I'anakTuka

oOpa3yloTcs  OTpakaTeldbHble TyMaHHOCTH. [louemy
cBeTaTCs auddy3Hble TymMaHHOCTH. Kak KOHIIEHTpHUPY-
IOTCS Ta30BbI€ M TIbUIEBBIE TYMaHHOCTH B [ ajlakTHKe.
Paccessnuble u 1mapoBbie 3BE3/IHBIE CKOIUIeHUs. Habro-
JlaéMbI€ CBOMCTBA PACCESHHBIX 3BE3JIHBIX CKOIUICHUH.
HaoGmromaembie CBOMCTBA IMIAPOBHIX 3BE3IHBIX CKOTIJICHUM.
Pacnipenenenne u xapakTtep JBHKEHUS CKOIUICHHM B
l'anaktuke. Pacnpenenenue 3BE3N, CKOIUICHUHM, ra3a W
neu B ['amaktuke. CBepxmaccuBHasi 4€pHasi Jbpipa B
nenTpe ["amaktuku n kocmuaeckue ayuu. MadpakpacHbie
HaOIOCHNUS JBIKEHUS 3BE3N B IeHTpe [amakTtuku u
oOHapyxeHue B IeHTpe [anakTHMKM CBEPXMACCUBHOMU
YyepHOU JbIpbl. Pacu€r mapaMeTpoB CBEPXMACCHUBHOMU
y&pHOoi AbIpbl. HabmogaeHuss KOCMUUYECKUX Jyder U HX
CBSI3b CO B3PbIBAMU CBEPXHOBBIX 3BE3]I.

I'naa 7. 'anakTukn

Kak xmaccudumupoBaiv rajakTukd 1o Qopme u
KaMEepTOHHAs auarpamma Xabbua. CaoiicTBa
CIUpAJIbHBIX,  JJUIMNTHYECKUX U  HEMPaBUIBHBIX
ranakTuk. KpacHoe cMmenieHrne B CHEKTpax TAIAKTHK U
ONpEJEICHUE pacCTOSHUA [0 HUX. 3akoH XaOOna.
Bpamiennie ramaktuk W TEMHAas MaTepusi B HUX.
AKTUBHBIC TaJaKTUKU U KBazapbl. [Ipupoga akTUBHOCTH
raJlakTUK, PaJAUOTATaKTUKU U  B3aUMOJCHCTBYIOIINE
rajakTuku. HeoOblyHbIE CBOMCTBA KBAa3apoOB, UX CBA3b C
AIpaMH TaJIaKTUK U aKTUBHOCTHIO YEPHBIX JBIP B HHUX.
Ckomenus  rajaktuk.  HaOmriomaemble — cBOMCTBa
CKOIUICHHM  TallaKTUK, PEHTTCHOBCKOE  H3JIy4YCHHE,
TeMmrneparypa M Macca MEXraJakTUYecKoro rasa,
HEOOXOJMMOCTh CYIIECTBOBAaHUS TEMHOW MaTepuu B
CKOIUICHUSIX TaTakTUK. OlleHKa Macchl TEMHOM MaTepuu
B CKOIUIEHUSX. Sldencras CTPYKTypa pacupeaciieHUs
raJIaKTUKW CKOTUICHUM TaJIaKTHUK.

I'naBa 8. Ctpoenue u
sBoJIIoIuA BecesrenHou

KoneuHocth 1 0eCKOHEYHOCTh BCeneHHOM — mapajoKChl
KJIACCUYECKOM  KOCMOJIOTMU.  3aKOH  BCEMHUPHOTO
TATOTEHUS U MPEJICTABJICHUSI O KOHEYHOCTH U OECKOHEU-
HOCTH Beenennoi. @OTOMETPUUECKUM TAPaJOKC U TIPO-
TUBOPEYUS MEXAY KIACCUYECKUMU IMPEICTABIC-HUSAMH O
ctpoeHun Bceenennoit m HaOmomeHmsmu. HeoOxomu-
MOCTh TIPUBIICUEHHUS OOINCH TEOpUH OTHOCHUTEIHLHOCTH
s moctpoeHus Mozenu BceenenHoil. CBs3p MexXIy
r€OMETPUUECKUX CBOMCTB ITPOCTPAHCTBA  BceneHHou ¢
pacnpesieiecHueM ¢ JBWKEHHEM MaTepuud B  HEW.
Pacmmpsiromasacs Beenennas. CBa3b cpegHeld IIOTHOCTH
MAaTEPUU C 3aKOHOM pacipeHus U TE€OMETpPU-
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YyeCKMMH cBoMcTBaMu Bcenennoil. EBkiammoBa U
HEEeBKIIMJ0Ba TeoMmeTpus Bceenennoit. OmnpeneneHue
panuyca u Bo3pacta Bcemennou. Mogens «ropsdeu
Bcenennoit» u penukroBoe wusnydenuss OOpazoBaHue
XUMHUYECKUX 3JIEMEHTOB BO Bcenennoil. OOunue remnus
BO BcenenHoil 1 HEOOXOIMMOCTh OOpa3oBaHUsl €ro Ha
paHHUX 3Tanax 3Boyronuu Bceenennoil. HeobxoaumocTsb
HE TOJIBKO BBICOKOM IJIOTHOCTH BEIIECTBA, HO H €r0
BBICOKOM TEMIEpaTypbl Ha pPaHHUX ATanax 3BOJIOLUU
Bcenennou. PenukroBoe H3MydyeHHE — U3IIy4YEHUE,
KOTOpPOE€ OCTaJIOCh BO BceneHHoOM OT TopsAdYero u
CBEPXIUIOTHOTO COCTOSIHMSI MAaT€pPUM HA PAHHHUX 3Tarax
JKU3HU Bceenennoit. Hab6mronaembie CBOWCTBA
penukTOBOrO  m3nmydeHus.  [louemy — HeoOxomumo
MpUBJeUYCHUE OOIIeH TEOPUH OTHOCUTEIBLHOCTH IS
IOCTPOEHUS MoJienn BeenreHHoM.

I'naBa 9.
CoBpeMeHHbIE
npoodIeMbl
ACTPOHOMMH

YckopenHoe pacuupenue BceesenHo u  TéMHasi
yHeprusi HaOmionmenuss cBepxHOBBIX 3BE3N | Tuma B
MAEKUX  TaJaKTUKaX W OTKPBITUE  YCKOPEHHOTO
pacmupenus BceeneHHOW. OTKpBITHE CHIIBI BCEMUPHOTO
OTTaJKWBaHUA. TEMHass HHEpPrus YBEIMYMBACT MacCy
Bcenennoit mo mepe e€ pacmmpenus. [Ipupoma cuiibl
Bcemupnoro orrankuBanus. OOHapy:KeHHe IUIAHET
BO3JIe IPYTrUX 3BE31.

HabGnronenus 3a qBKeHUEM 3BE3]T U ONPEICIICHUS] MacC
HEBUJHUMBIX CIYTHUKOB 3BE3], BO3MYILAKOMIUX HX
NPSIMOJIMHEMHOE JIBIDKEHHE. MeToasl  OOHapy>KeHUs
sk3omiaHeT. OneHka YCIOBUM Ha  IMOBEPXHOCTSX
DK30ILIAHET. [Touck »HK30MmIaHET C KOM(pOPTHBIMU
YCJIOBUSIMH JUIS )KM3HU HA HUX. [loucku xxu3Hu u pazyma
BO  BcenenHnoi. PazButne  mpencraBieHuMd O
BO3HUKHOBEHWH W  CYIIECTBOBAHMM  HU3HU  BO
Bcenennoit.  CoBpeMEHHBIE  OLEHKH  KOJWYECTBA
BBICOKOPA3BUTHIX LUBWIM3aUUK B ['amaktuke. [lombiTku
OOHapyXeHUsI U TIOCBUIKM CHTHAJIOB BHE3EMHBIM
UBUITA3ALIHSIM.
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8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE IMPOT'PAMMBI YUEBHOM JJUCIATLIUHBI
0V ]16.08 kxACTPOHOMM 51».

OcBoenue mporpammbl yueOHOUM aucuurinael OYJ10.08 «AcTtpoHOMUS B
TEXHUKYMe UMeeTcsl yueOHbI KaOuHeT «Du3uku 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-
snuaeMuonornyeckux mnpasuil u HopMmatuBoB (CanlluH 2.4.2 No 178-02) u
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 NPHUCYTCTBYET MyJIbTUMEAUNHOE 000pYIOBaHUE,
IOCPEACTBOM KOTOPOTO YYaCTHHUKHM 0Opa30BaTEIbHOIO Mpolecca MPOCMAaTPUBAIOT
BU3YaJIbHYIO0 HH(pOpMaIUIO 10 (HU3MKe, Ipe3eHTaluy, BUjieomarepuansl. B cocras
y4e€0HO-METOIMYECKOTO0 U MAaTepUaIbHO-TEXHUUYECKOTO 00€CIeYeHHsI POrpaMMbl
yaeoHoM nuctuiuinabl OY J16.08 « AcTpoHOMUS» BXOJIST:

® MHOTO(YHKIIMOHAIbHBIN KOMIUIEKC MTPenogaBaTeis;

® HasIIHbIE TOCOOMs (KOMIUIEKTHI Y4€OHBIX TaOJIMII, IJIAKaThl, MOPTPETHI

BBIJAIOLIUXCS YYEHBIX-aCTPOHOMOB, MOJIETH);

® METOAMYECKHE MaTepuaibl JJIsl JTUCTAaHUMOHHOTO OOy4YeHHs Ha OOJa4HOM

XpaHwiuie (Mpe3eHTaluu, KOHCIEKThI, MaTepualibl [0  TecTaM,

BUJICOMaTEpHAl).

e KHPOPMAIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

® SKPaHHO-3BYKOBBIE MOCOOUS;

® KOMIUIEKT TEXHUUECKOMN JOKYMEHTALIUH, B TOM YHKCJIIE MTaclopTa Ha CPEACTBA
OOy4YeHHMsI, HHCTPYKIIUU TI0 UX UCTIOJIb30BAHUIO M TEXHUKE 0€30M1aCHOCTH;

e OUOTMOTCYHBIN (POHI.

9. OCHOBHBIE HCTOYHUKU U IUTEPATYPA
s cmyoenmos
1. Actponomusa. 10-11 kmaccel : ydeb. st oOmieoOpa3oBaT. OpraHU3AlANA :
0a3oBbIil ypoBeHb / B.M.. — 2-¢ uzn., ucnp. — M. : IIpocsemenue, 2018. — 144 c. :
wi. — (Cepsor 1-11).

na npenooasamens

1. ®enepanbhbiii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 o00pa3zoBaHuHM B
Poccutickoit @denepanum» (B pea. dbeaepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-03,
oT 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Nel48-d3, c
WU3MEHEHUSIMU, BHECEHHBIMU DenepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. Ilpuka3z MunoOpnayku Poccun ot 17.05.2012 Ne 413 «O6 yTBepKIeHUH
¢denepanbHOrO  rOCYyJapCTBEHHOTO  00pa3oBaTENbHOTO CTaHJAApTa CPEAHEro
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(momHOTO) O0MIETO 0OpazoBaHusy (3apeructpupoBad B Munrocte PO 07.06.2012
Ne 24480).

3. [lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHennii B IIpuxa3 MuHHCTEepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
®enepauuu ot 17 mas 2012 1. Ne 413 «O6 yTBepxkaeHUN (eaepaTbHOrO
roCyapCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa cpeaHero (MOJHOTo) OOIIero
o0Opa3oBaHUs.

4. uceMmo JlemapTaMeHTa rocyJapCTBEHHOM MOIUTUKH B c(pepe MOATOTOBKU
pabouux kaapoB u JIIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomMeHaanmu Mo OpraHu3alyy MOJIYYEHHUS CpPeaHETro o0Imero o0pa3oBaHUs B
npeenax OCBOCHHUsSI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MpOo(decCHoHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO oOHIEro oOpa3oBaHUS C YYETOM TPEeOOBAHMIA
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTEbHBIX CTAaHAAPTOB U MOJydaeMOM
npodeccun wim npoeccuu cpeHero npohecCuoOHAIBHOIO0 00pa30BaHUN.

5. Koncrurtymusa Poccuiickoit ®enepannu 1993 r. (mociemsss peaakiius).

6. ®enepanbubiii 3akoH OT 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpYyKaroIiei
cpenb» (B pea. ot 25.06.2012, ¢ u3zm.)

7. Actponomus. 10-11 kiaccel : yue6. st o0ieoOpa3oBaT. OpraHu3alui :
0a30BbIil ypoBeHb / B.M.. — 2-¢ u3a., ucnp. — M. : [Ipocsemenne, 2018. — 144 c. :
wi. — (Cepsr 1-11).

8. O.A.JlutBunoB. KoHcTpyupoBaHue ypoka. Metoauueckoe MocooOue.
Cratb Onmke K 3Be31aM: y4eOHO-METOAMYECKOe 00eCleueHne MIKOJILHOI0 Kypca
actpoHomuu. «Coeps» AO «M3natenbctBo «IIpocBemienue»

9. B.M.Yapyrun. Actponomus. Meroguueckoe mocodue 10-11 kmacchl.
ba3oBeIil ypoBeHb : yueOd mocobue s yuuteneil 001eodpa3oBaT. opraHu3alui.
— M. : Ilpoceemenue, 2017. — 32 c. — (Chepsnr 1-11).

JlonoJHUTeIbHAS JIUTEPATypa
1. M.A.Bunnuk. Manbie Tena CoNHEYHOW CHUCTEMBI. Y4eOHO-METOIUYECKHE
Marepuaibl. «IIpocBenienne «AxkagemMus».
2. M.A.Bunnuk. Meteoputsl. Y4eOHO-MeTOAMUEeCKHE MaTepraitbl. «lIpocBemienue
«AxageMusy.
3. M.A.BunHuk. IlnaHeThl-TUTaHTBI WU WX CHOYTHUKUA. KapiuKOBBIE IJIAHETHI.
YuebHo-MeToanueckue matepuaisl. «[IpocBemnienne « AkaaemMus.
4. Actponomus : Yue0. mis 11 k. obmeo6pazosar. yupexaenuit / E.I1. Jleputan.
- 10-e u3n. - M. : IIpoceemienue, 2005. - 224 c. : un
5. M.M. JlaraeB. COOpHUK 3a7a4 MO aCTPOHOMHH: Yueb. mocodue Jjisi CTyACHTOB

¢u3z.-mar. dak. nexn. uH-ToB. - M.: IIpocBemenue, 1980. - 128 c., ui.

HUnmeprnem-pecypcol
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  komekuus — IUGPOBBIX

00pa3oBaTEIBbHBIX PECYPCOB.
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https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-astronomiya-10-11-klass-2018
https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-astronomiya-10-11-klass-2018
http://school-collection.edu.ru/

3. http://festival.1september.ru/. TTenarorndeckas mactypckas «1 ceHTIOps»

3. http://www.school-russia.prosv.ru/info.aspx?ob no=7036 H3narenscTBO
«HpOCBGHIGHI/Ie»
4. https://11klasov.ru/astronomiya/studentam-astronomiya/ 11 kiaccos
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