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1. HOACHUTEJBbHASA 3AIIKNCKA

Pabouast mporpamma o61eo6pazoBaTenbHon yueoHou auctummabl OY 1,13
«AcTpoHOMUS» NpeaHa3HaueHa s u3yuenus: acrponomuu B OI'BIIOY «byiickom
TEXHUKYME >KEJIE3HOJOpOKHOro TpaHcnopra KocTpoMckoid oOnactu» (maiee
TEXHUKYM), peATM3YyIOIIEM O00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro OOIIEro
oOpa3oBaHHMs B  IIpelellax  OCBOEHUS  OCHOBHOW  NIpo(ecCHOHAaIbHOM
obpazoBatensHoi niporpammbl CITO (OIIOIT CITO) na 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHUs TpU TMOATOTOBKE CIELUUAIUCTOB CpPEIHEro 3BEHA. PaGouas
nporpamma paszpaborana Ha ocHoBe TpeboBanuii PI'OC cpegHero o061IeTO
oOpa3oBaHUs, MPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pe3ysibTaram
ocBoeHust y4yeOHou mucturuinael OY /.13 «AcTpoHOMUS», B COOTBETCTBUU C
PekoMeHmanusiMu 1o OpraHu3alliy MOJYYEHUsl CpeaHero ooiiero ooOpa3oBaHus B
npezesiax OCBOCHHUSI 00pa3oBaTEIbHBIX MPOTpaMM CpPeIHEro NpodeccuoHaIbHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHUS C y4eTOM TpeOOBaHUMN
dbenepanbHbIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTaHAAPTOB W MOJydaeMOM
npodeccur Wik mpodeccurt CpeaHero npodeccCuoHaIbHOro 00pa3zoBaHus (nucsMo
Muno6puayku Poccun ot 20.06.2017 Ne TC-194/08). Conepsxkanue mporpammbl OV /1,13
«ACTpOHOMMS» HANpPaBJICHO Ha JOCTHKCHUE CICAYIOMINX eJIe:

1) mnoHUMaHUs MPUHITUITHAIEHON POJIM aCTPOHOMHHM B TO3HAHHMH (yHJIaMEHTAIb-
HBIX 3aKOHOB MPUPOJIbI U COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

2) 3HaHWI 0 PU3HUECKOM MTPUPOJIC HEOSCHBIX TEJ M CUCTEM, CTPOCHHUS U SBOJIIOLINN
BceneHHol, NpOCTpaHCTBEHHBIX W BpPEMEHHBIX MaciiTabax BceneHHoid,
HanOoJiee BaXXHBIX ACTPOHOMHUYECKUX OTKPBITHSIX, OMPEIEIUBIINX Pa3BUTHE
HAyKU U TEXHUKU;

3) yMeHUIT OOBSCHATH BHUAMMOE TMOJIOKCHUE M JIBKECHHE HEOCCHBIX Tell
MPUHITUTIAMU OTIPEICIICHUS MECTOTOIOKEHUS U BPEMEHH IO aCTPOHOMUYECKUM
Oo0OBEKTaM, HaBBIKAMU MPAKTUYECKOTO  HCMOJIB30BAHMS  KOMIBIOTEPHBIX
NPUJIOKEHUIN JJIsl ONpejeieHUs BUJA 3BE3JHOTO HE0A B KOHKPETHOM IYHKTE
JUUIS1 3aIAaHHOTO BPEMEHU;

4) mo3HaBaTEIbHBIX MHTEPECOB, MHTC/UICKTYAIbHBIX M TBOPYECKHX CITIOCOOHOCTEH
B IIpollecce€ MPUOOPETEHUsT 3HAHWM 10 AacCTPOHOMHUU C HCIOJIb30BAaHUEM
pPa3IMYHBIX HWCTOYHUKOB WH(GOPMAIIMM KM COBPEMEHHBIX 00pa30BaTEIBHBIX
TEXHOJIOTHIA;,; YMEHHS TPUMEHATHh TNPUOOPETCHHBIC 3HAHUSA JUISl PEIICHHS
MPAKTUYECKUX 3a]1a4 MOBCETHEBHON KU3HH;

5) HAyYHOTO MUPOBO33PCHHS;

6) HaBLIKOB ~ KCIIOJIB30BAHMS ~ €CTECTBEHHOHAYUYHBIX,  OCOOEHHO  (PH3UKO-
MaTeMaTUYeCKUX  3HaHUW Uil  OOBEKTHMBHOTO  aHajgW3a  YCTPOWCTBA
OKPYXAIOIEr0o MUpa Ha TPUMEPE JOCTHKEHUN COBPEMEHHON acTpo(u3uKw,
aCTPOHOMHUU ¥ KOCMOHABTHKHU.

B mporpammy BKIIIOUEHO COJiep>KaHHE, HAMpaBlIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOMUMBIX MJig KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06a3e OCHOBHOIO OO0IIEero 00Opa3oBaHus C MOJYYEHUEM CpPEIHEro oOIero
oOpa3oBaHHs, TPOrpaMMbl  TMOATOTOBKA  KBATH(HUIIMPOBAHHBIX  pabOYMX,
ciyxamux (ITITKPC).



2. OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCIHUIIJIMHBI
OY .13 kACTPOHOMMUSA»

ACTpOHOMHSI — HayKa, U3ydarolas CTPOEHUE U pa3BUTUE KOCMUYECKUX TEl,
X CUCTEM UM Bced BceneHHon. MeToapl aCTpOHOMHUYECKUX HUCCIEAOBAHUN OYEHb
pazHooOpa3zHbl. OOHM M3 HHUX HOPUMEHSIOTCS MPU ONPENEICHUU MOJOXKEHUS
KOCMHUYECKHX Tell Ha HeOecHOU cdepe, Apyrue — Mpu U3YUCHUH UX ABMKCHUSA,
TPETbU — MPU HCCIACAOBAHUU XAPAKTEPUCTHK KOCMHUYECKHX TEN Pa3Iu4HbIMU
METO/JaMH U, COOTBETCTBEHHO, C MOMOIIbIO PA3JIMYHBIX MUHCTPYMEHTOB BEIYTCS
HaOmoaenuss ConHIla, TYMaHHOCTEH, TIUIAaHET, METEOPOB, HCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIU.

B npodeccronanbHbiX 00pa30BaTEIbHBIX OPraHMU3aAlUAX, PEATU3YIOIINX
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B IIpenenax
ocBoenust OIIOII CIIO nHa 6a3e OCHOBHOro oOmiero ooOpasoBaHus, ydeOHas
mucuuiimHa OY 113 «AcTtpoHomusi» usydaercss Ha 0a3oBom ypoBHe DI'OC
cpeaHero oOmero oOpa3oBaHHUs, OCHOBBIBAETCS Ha 3HAHUSIX OOydYaronIuXcs,
MOJYYEHHBIX MPU H3YYCHUU aCTPOHOMHUHU, XUMHUHU, Treorpaduu, MaTeMaTUKUd B
OCHOBHOM HIKOJIE.

BaxkHyl0 poJib B OCBOEHUHM COJEpkKaHUS MPOrPAMMbI UTPAIOT COOCTBEHHBIE
HaOmoaeHuss oOyyvaromuxcs. Crnenuduka IUIaHUPOBAHHUS W OPTaHHU3ALUU dTHUX
HaOJNIOACHUI ompenensercs IByMs o00cTosTelbcTBaMu. Bo-nepBbiX, OHM (32
UCKJII0YeHreM HaoOmoaeHud CojHua) JOJKHBI IPOBOJWUTHCS B BEUEpHEE WIIU
HOYHOE BpeMmsi. Bo-BTOPBIX, 0OBEKTHI, TPUPOAA KOTOPHIX M3Y4YaeTCs Ha TOM WITU
WHOM 3aHSTUU, MOTYT OBITh B 3TO BpeMs HEJOCTYIHBI Juisi HaOmioneHuit. [lpu
IUTAHUPOBAHUU HAOMIOIEHUHN 3TUX O0BEKTOB, B OCOOCHHOCTH IIJIAHET, HEOOXOIUMO
VUUTBHIBATh YCJIOBUSA MX BUIUMOCTH. IIpu HEBO3MOXXHOCTH NPOBEACHUS
COOCTBEHHBIX HAOJIOJICHUN 3a HEOECHBIMH TellaMd HMX MOXKHO 3aMEHUTh Ha
IPAKTUYECKUE 3a/laHusl C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA, B YAaCTHOCTH KapTOrpauuecKux CEepBUCOB
(Google Maps u np.).

[Ipu otbope conepxkanus ydeOHou aucuurimHel OY]I.13 «AcTtpoHOMMUS»
WCIIOJIb30BaH MEXAUCIHUIUIMHAPHBIA TOAXOJA, B COOTBETCTBHM C KOTOPBIM
oOydJaroniyecss JAODKHBl YCBOUTh 3HAaHUA W YMEHUS, HEOOXOAMMbIE IS
bopMHpOBaHUS €OUHOW LEIOCTHOM €CTECTBEHHO-HAYYHOW KAapTUHBI MU,
ornpenenstomeil GopMUpoBaHUE HAYYHOI'O MHUPOBO33PEHHUS, BOCTpeOOBaHHBIC B
KU3HH U B MPAKTUUECKOU AesTenbHOCTH. B nenom yueOnas aucrummaa OY /1,13
«ACTpOHOMHS», B COAEpPKAHUU KOTOPOM BEAYIIUM KOMIIOHEHTOM SIBJISIFOTCS
Hay4YHbl€ 3HAHUS M HAy4YHbIE METOJbl [IO3HAHUS, HE TOJIBKO MO3BOJISET
chopMHpPOBaTh Y 00YYAIOIIUXCS LETOCTHYI0 KapTUHY MHUpPA, HO U MPOOYKIaeT y
HUX SMOLMOHAIBHO-IEHHOCTHOE OTHOLIEHHWE K H3y4aeMOMYy MaTepualy,
TOTOBHOCTh K BBIOOpDY JCHCTBUN OIPEACICHHOW HAMpPaBICHHOCTH, YMEHUE
UCIIOJIb30BaTh METOOJOTUIO HAYYHOI'O MO3HAHUS U1l M3YUYEHUS OKPYKaroUIero
MUpa.

dopMupoBaHuEe KOMIETEHIIMN (UHAHCOBOM IPaMOTHOCTH

N3yuenne  obmieoOpazoBaTenbHOM — yueOHOM  muctumimabl  OY]I.13
«ACTPOHOMHUS» 3aBEpIIACTCS MOABEICHUEM UTOTOB B dbopme
nudpepeHInpOBaHHOTO 3a4€Ta B paMKaxX MPOMEXYTOYHOM aTTeCTalluu CTYEHTOB

5



nporiecce ocBoenuss OIIOIT CIIO ¢ nmomyueHuem cpeaHero oomiero oopasoBaHus
(TIIIKPC).

3. MECTO YYEFHOM JUCIIUIIJIMHBI B YYEBHOM IIVIAHE
Jucrummmaa OY/[.13 «AcTpoHOMHS» BXOAWT B COCTaB NPEIMETHON 00J1acTh
«EctectBennsie Haykn» OPI'OC cpennero obimiero oOpa3oBaHHsS M U3y4daeTcs B
obmeoOpazoBarensHoM Iukie yaeOnoro miana OITOIT CITO na 6a3e 0CHOBHOTO
o01ero o0pazoBaHus C MOJIyYeHHEM cpeaHero odmero oopasoBanus (ITITKPC).

B yuebnpix mmanax [IIIKPC wmecto yueOnoi mucrumauabl OVY/I[.13
«ACTpOHOMHUS» B COCTaBe OOIIMX 00111€00pa30BaTEeIbHBIX YUECOHBIX JUCIMUILIAH 110
BBIOODPY, (opMHpyeMbIX U3 00s3aTeNbHBIX MNpeaMeTHhIX obmacter DI'OC
cpeaHero obmero oOpaszoBaHusi, mpodeccun: 43.01.06. «IIpoBomHMK Ha
KEJIE3HOJOPOKHOM  TPAHCIIOPTE» COLIMAIBHO-PKOHOMHUYECKOTO  Tpoduis
npodeccuoHanbHOT0 00pa30BaHMS.

4.PE3YJBTATHI OCBOEHUSA YUYEBHOW TUCHUTIIMHBI
OcBoenne coaepxkanusi ydeOHoM gucuumimasl  OVY].13  «AcTtpoHOMUS»
obOecrieunBaeT JOCTUKEHUE CTYJACHTAMHU CIICYIONIUX Pe3yJbTATOB:
JIUYHOCIHbBIX
—  c(OpMHUPOBAHHOCTH  HAYYHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS ACTPOHOMUYECKON HAYKU;

— YCTOWYUBBIN UHTEPEC K UCTOPUM U TOCTHXKEHUSM B 00J1aCTH aCTPOHOMMUU;

— YMEHHUE aHaJIU3HPOBATH IMOCJIEACTBUSI OCBOEHUS KOCMHUYECKOrO MPOCTPAHCTBA
JUISL KU3HU U IESITEIbHOCTU YEJIOBEKA;

MemanpeomenmHlIX:

— YMEHHUE MUCIOJb30BATh IMPU BBINOJHEHUU MPAKTUYECKUX 33JaHUN IO
aCTPOHOMHM TaKH€ MBICIUTEIIbHBIC ONEpalMy, KaKk TIOCTaHOBKAa 3aJayu,
dbopMyIMpOBaHUE THUIIOTE3, aHAIM3 MW CHHTE3, CpaBHEHHE, O0O0OIICHUE,
CUCTEMATHU3alIMs, BbIABICHUE MPUYUHHO-CIIECICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB,
dbopMyIMpOBaHUE BBIBOJIOB JJISI U3YUEHUS PA3IMYHBIX CTOPOH aCTPOHOMHUYECKHUX
SIBJICHUM, TPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTb CTAJIKUBATHCS B
npodeccuoHanbHoM cdepe;

— BJIQJICHUE HABBIKAMU MO3HABATEIBHON JEATEIbHOCTH, HAaBBIKAMU pa3peIIeHUs
npoOJjieM, BO3HUKAIONIUX TMPU BBINOJHEHUU TMPAKTUYECKUX 3alaHUl M0
aCTPOHOMMUU;

— YMEHHE UCIO0JIb30BATh PA3JIUYHbIE HICTOUHHUKHU 110 ACTPOHOMUHU JJIsl IOJTYYEHUS
JIOCTOBEPHOU HayYHOUN MH(pOpPMAIIUK, YMEHUE OLICHUTh €€ JOCTOBEPHOCTH;

— BJIQJICHUE A3bIKOBBIMHM CPEJCTBAMU: YMEHHUE SICHO, JIOTUMHO W TOYHO M3JIaraTh
CBOIO TOYKY 3pEHHUSI MO pAa3JIMYHBIM BONPOCAM ACTPOHOMHH, HCIOIb30BaTh
S3BIKOBBIE CPEJICTBA, aJCKBaTHBIC OOCYXIaeMoW NpoOIeMe acTPOHOMHUYECKOTO
XapakTepa, BKJIOYAas COCTaBJIICHHE TEKCTa W TMPE3EHTAlUH MaTepuagoB ¢
UCITOJIb30BaHUEM WH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;
npeomMemHulX:

— c(hOpMUPOBAHHOCTh TIpeACTaBlieHU o cTpoeHurn COJHEYHON CHUCTEMBI,
ABOJIIONIMM 3Be37] U BceneHHo#, MNpoCTpaHCTBEHHO-BPEMEHHBIX MacIiTabax
Bcenennoi;

— MOHUMAaHUe CYITHOCTH HAOII0JaeMbIX BO BCelIeHHOM SIBJICHUI;

— BJIaJICHHE OCHOBOTIOJIAraloIIMMHU aCTPOHOMUYECKUMU TOHSATHUSAMH, TEOPUSIMH,



3aKOHAMH M 3aKOHOMEPHOCTSMU, YBEPEHHOE MOJIb30BAHUE ACTPOHOMUYECKON
TEPMHUHOJIOTUEN U CUMBOJINKOM;

— c(hopMUPOBAHHOCTD MPEACTABICHUIN O 3HAUCHUN ACTPOHOMHUU B MTPAKTHYECKON
JIEATEIIbHOCTH YeJIOBEKa U JAIbHEHIIIEM HAYyYHO-TEXHUUYECKOM Pa3BUTHUU;

— OCO3HaHWE pOJM OTCYECTBEHHOW HAyKW B OCBOCHHM M HCIOJIb30BaHUU
KOCMHYECKOTO0 MPOCTPAHCTBA M PA3BUTHUH MEKAYHAPOIHOTO COTPYJHUYECTBA B
3TOM 00JIACTH.

CryzneHT, OCBOMBIIUNA 00pa30BaTENbHYIO MPOrpaMMmy, JOJDKEH 00JagaTh
CJIEIYIOUUMU OOIIMMHU KOMITETEHIIUSIMU:

OK 1. IloHuMarh CyImHOCTh W COLUUAIBHYIO 3HAYUMOCTh Oyayiien
npodeccur, MPOSBIISITh K HEH YCTOMYMBBIA UHTEPEC.

OK 2. OpranuzoBbIBaTb COOCTBEHHYIO IEATEIBHOCTb, MCXOIS W3 IIEIU H
CIIOCOOOB €€ JIOCTHKEHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3. AmnamusupoBarh pabo4yr CHTYaIMIO, OCYIIECTBIATh TEKYIIUH U
UTOTOBBIM KOHTPOJIb, OLIEHKY M KOPPEKIHMIO COOCTBEHHOUN IEATEIbHOCTH, HECTH
OTBETCTBEHHOCTbH 3a PE3YyJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBasiTh NOUCK UHPOPMAIIUU, HEOOX0IUMOM 171 3PHEKTUBHOTO
BBITIOJTHEHUS MPO()ECCUOHATBHBIX 3a/a4.

OK 5. Ucnonb3oBath MHG)OPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paborarb B komaHjae, S(DQPEeKTUBHO 0OIIATHCA C KOJUIETaMU,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. IlpoBoauTh MEpONPUATUSA MO 3alIUTE MACCAKUPOB U PAOOTHUKOB B
Ype3BbIYANHBIX CUTYAIUsAX U MPEAYIPEKIATh UX BOSHUKHOBEHUE.

OK 8. HcnonHsaTh BOMHCKYIO OOS3aHHOCTb, B TOM YHCIIE C MPUMEHEHHEM
MOJIYYCHHBIX TMPOPECCUOHAIBHBIX 3HAHWM (JJI1 FOHOINEH), B COOTBETCTBUHU C
denepanbHbiM 3akoHOM OT 28.03.1998 N 53-®3 «O BOMHCKOW 005S3aHHOCTH U
BOEHHOM CIIyX0e».

OK 11. Wcnonb3oBarh 3HaHUSI MO (PMHAHCOBOM IPaMOTHOCTH, IJIAHUPOBATh
MpEANTPUHUMATEIIBCKYIO NeATeIbHOCTh B mpodeccuoHanbHOM cdepe B
dbenepanbHbIX TOCYJIapCTBEHHBIX 00pa30BaTENbHBIX CTaHIApTaX CPEIHETO
npodeccruonansHoro odpazosanus (nainee — GI'OC CIIO).

5.COJAEPXKAHUE U CTPYKTYPA YYEFHOM JUCIUILINHBI
5.1. Conep:kanue y4eOHOM IMCUUIIIMHBI
|. BgBexeHune B aCTPOHOMHIO

Lenbp u3ydeHuss JaHHOW TeMbl — IO3HAKOMUThH YYalIUXCS C OCHOBHBIMU
ACTPOHOMUYECKUMH OOBEKTaMH, 3amojHSoUMMH BceeneHHyro: muiaHeramu,
ConHueM, 3BE3AaMM, 3BE3THBIMU CKOIUICHUSMM, TaJaKTUKaMH, CKOILICHUSIMU
rajJlakTUK; (U3MYECKUMHU MPOIIECCAMU, MPOTEKAIOIIMMUA B HUX U B OKPYKaIOIEM
UX TPOCTPAHCTBE. VYUaluecs 3HAKOMSTCS C XapakTEepHBIMH MaciiTabamu,
XapaKTePU3YIOIIMMH CBOMCTBA 3TUX HEOECHBIX Tel. Taxke MPUBOIATCS CBEICHUS
O COBPEMEHHBIX ONTUYECKUX, NH(PAKPACHBIX, PAINO0-, PEHTTEHOBCKUX TEJIECKOMAax
u oOcepBaropusx. Takum 00pa3om, ydaliuecs 3HAKOMSATCS ¢ TEMU HEOECHBIMU
TegamMu U 00BEKTaMH, KOTOpbIe OHU B JaibHeileM OyayT moApoOHO M3y4yaTh Ha
ypOKax aCTPOHOMHUH.



Il.  AcTpomerpus

Lenbto M3ydeHHUs] JaHHOW TeMbl — (OPMHUPOBAHHE Yy YyYaIMXCS O BHUJE
3BE3MHOTO Heba, pa3OMEeHWM €ro Ha CO3BE3us, HHTEPECHBIX OOBEKTaxX B
CO3BE3IUSX U MHUGDOIOTHH CO3BE3UM, pPa3BUTUU AaCTPOHOMHH B AaHTUYHBIC
BpeMEHa. 3ajada ydaluxcsi NOpOCIEANTb, KaK IEpexo] OT OPHUEHTAUH IO
CO3BE3IMSIM K  HCIOJb30BAaHMIO  HEOECHBIX  KOOpDAMHAT  IO3BOJMAI B
KOJIMYECTBEHHOM OTHOULIEHUM HU3y4aTb BUIAUMBIE JIBWKECHHUS TeN. TakkKe LENbIO
ABJIIETCS. M3y4eHUe BUIMMOro nBwkeHus ConHua, JIyHBI U IIaHET U Ha OCHOBE
9TOT0 — IIOJIyYEHHUE MPEACTABICHUA O TOM, KaK acCTPOHOMBI HAy4YUIIUChH
IpEJICKa3bIBATh 3aTMEHUS; MOJIYYEHUs MPECTaBICHUA 00 OJHOM M3 OCHOBHBIX
3a/1a4 aCTPOHOMHHM C APEBHEUIINX BPEMEH — U3MEPEHUU BPEMEHU U BEICHUU
KaJICHAAps.

I1l. HeOecnasa mexaHnka

Ilenp u3ydeHnst TEMbl — pa3BUTEE NPEACTABICHUN O cTpoeHnn COJIHEYHON
CUCTEMBI: TEOLICHTPUYECKAass M TEIMOLECHTPUYECKUE CHUCTEMBl MHUPA; 3aKOHBI
Kemnepa o aBukeHuM IUTaHeT U UX 00o00mEeHue HpIOTOHOM; KOCMHUYECKHE
CKOPOCTH M MEKILJIAHETHBIE ITEPEIIETHI.

IV. Crpoenune CosiHe4HOH cHCTEMBbI

[{enp n3y4eHUss TEMBI - NOJYYUTh MPEACTABICHUE O cTpoeHMr CONHEYHOU
CUCTEMBI, U3y4YUTh (PU3UUYECKYIO MpUpoay 3eMiau U JIyHbl, SIBICHUS MPUIMBOB U
IPELEeCcCuy; MOHATh (PU3NUECKHEe OCOOEHHOCTH CTPOCHMS TUIAHET 3€MHOM TPYIIIBL,
IUIAHET-TUTAHTOB U IIJIAaHET-KapjMKOB; y3HaTb 00 OCOOEHHOCTSAX NPUPOAbl U
JBUKEHHS aCTEPOUIOB, MOJIYYUTh OOIINE MPEJCTABICHUS O KOMETax, MeTeopax U
METEOpUTAX; y3HaTh O pPa3BUTUM B3IMVAA0B Ha npoucxoxiaeHue CoaHedHOU
CUCTEMBI U O COBPEMEHHBIX IPEICTABICHUAX O €€ IPOUCXOKICHUU.

V. Actpodu3suka u 3Bé31HAS ACTPOHOMUS

Ilenp wn3ydeHHs TeMbl — TNOJYYUTh IIPEACTABICHHUE O PA3HBIX THUIAX
ONTUYECKUX TEJIECKOMOB, paUOTENIECKONAaX U METO1aX HAOIIOIEHUN ¢
UX TIOMOIIBIO; O METOJaxX M pe3yibrarax HaOmofeHud CojHIa, €ro OCHOBHBIX
XapaKTEPUCTUKAX; O MPOSABJIECHUAX COJHEYHOM AKTUBHOCTH W CBS3aHHBIX C HEW
npolieccax Ha 3emyie u B Ouocdepe; 0 ToM, KaK aCTPOHOMBI Y3HAJIM O BHYTPEHHEM
ctpoennn ConHIa U KaKk HAOJIOJCHUS COJTHEYHBIX HEMTPUHO MOATBEPANIIA HAIIU
IpeacTaBlIeHUs 0 mpoueccax BHyTpu CoNHIA; MOJIYYUTh NPECTaBIeHUE: 00
OCHOBHBIX XapaKTEPUCTUKAX 3BE3M, UX
B3aMMOCBS3M, BHYTPEHHEM CTPOCHHUM 3BE3J PA3JIMUHBIX THUIIOB, IOHATH IPUPOAY
OeNbIX KapJIMKOB, HEUTPOHHBIX 3BE3/ M UYEPHBIX AbIP, Y3HATh KaK JBOMHbBIE 3BE3/bI
IIOMOTAlOT OINPEAEIUTh MACChl 3BE3], a MYJIbCUPYIOIINE 3BE3IBI — PACCTOSIHUS BO
Bcenennou; moay4uTh NMPEACTAaBICHUE O HOBBIX M CBEPXHOBBIX 3BE31aX, Y3HATh,
KaK JKUBYT U YMUPAIOT 3BE3/IBL.

V1.  Muaeunsrii IIyTs - Hama INanakTuka

Llenp n3ydyeHrne TemMbl — MOJIYYUTh MPEACTABIECHUE O Hallen [ anakTuke —
Mneunom Ilytu, 06 oObeKTax, €€ COCTaBISAIONINX, O PACIPEACIICHUN Ta3a U MbUIA
B HEH, pacCEesIHHBIX M IIAPOBBIX CKOIUICHUSIX, O €€ CIHUPAIbHOU CTPYKType; 00
UCCIENOBAHUM €€ LIEHTPaJbHBIX O00JacTeil, CKPBITBIX OT HAC CHIJIbHBIM
[IOIVIOLIEHUEM TIa30M U IIBUIBIO, & TAaKXKE O CBEPXMACCUBHOM YEPHOU IbIpE,
pAacIoJIO)KEHHOM B caMOM LieHTpe ['anakTuku.



VIl. TanakTtukm

[lenp u3yueHHs TeMbl — MOJYYUTh MPEACTABICHHUE O PA3JIMYHBIX THUMAaX
TTAKTUK, 00 OMpEeNeJIeHUN PACCTOSHUN J0 HUX IO HAOIIOIEHUSIM KpPAaCHOTO
CMEIICHUS JTUHUN B WX CIIEKTpax, U O 3aKoHe Xa0O0ia; 0 BpalleHUU TATaKTUK U
CKPBITOM TEMHOW MacChl B HHUX; IMOJYYUTh NPEACTaBICHHE OO0 aKTHUBHBIX
TaTAKTUKAaX M KBazapax W O (PU3UYECKUX MpoIleccax, MPOTEKAIONUX B HHX, O
pacnpeneNieHud TajJakKTUK W WX CKOIUICHWM BO BceneHHon, 0 ropsdem
MEKTaJaKTUYECKOM ra3e, 3alOJIHSIOMINM CKOIIJIEHUS raJaKTHK.

VIIl. Ctpoenne u 3Boaonus Becenennoi

llens wu3ydeHHs] TeMbl — TMOJYYUTh IHpelCTaBlieHHe 00 YHHKaIbHOM
o0BbekTe — BceneHHol B 11e710M, Y3HaTh KaK pelIaeTcss BONPOC 0 KOHEYHOCTH UITU
O0eckoHeuHOCTH BceeneHnHol, o mapasokcax, CBI3aHHBIX C 3TUM, O TEOPETUYECKHUX
MOJIOKEHUSX 00Ield TEOPUU OTHOCUTENIBHOCTH, JIEKAIIUX B OCHOBE MOCTPOEHUS
KOCMOJIOTHYECKUX Mojienielt BceneHHol; y3HaTh Kakue HaOMIOACHUS TPUBEIH K
CO3JAHHIO paclIMpsIoOlencs Moaenu BceneHHoW, O paguyce U BO3pacTe
BceneHHoM, 0 BBICOKOM TeMIEpaType BEHIECTBA B HAYaJIbHbIC NEPUOIbI KU3HU
Bcenennoil u o mpupojie peTuKTOBOTO U3IyUEHHUs, O COBPEMEHHBIX HAOIIOJEHUIX
YCKOPEHHOTO paciiupeHust BeeneHHou.

IX.  CoBpemMeHnHbIe P00/IeMbI ACTPOHOMHU

[lens nM3ydyeHHs] TaHHOM TEMBI — IOKA3aTh COBPEMEHHBIE HAIPABIICHUS
n3ydyeHus BceneHHOM, paccka3aTb O BO3MOXKHOCTH ONPEAEIIEHUs] PACCTOSIHUN 10
raJlakKTUK C TIOMOIIbIO HAOJIONEHUM CBEPXHOBBIX 3BE37A U 00 OTKPBHITUH
YCKOPEHHOI'0 pacuupeHuss BcemeHHOM, O poii TEMHOW DJHEPrUM U CHUJIbI
BCEMHUPHOTO OTTAJKUBAHUS; YUalllecs Mody4yaT MpecTaBlIeHue 00 dK30IIaHeTax
U TIOUCKE DK30IUIAHET, OJarompusTHBIX HJis KU3HH; O BO3MOXKHOM YHCIIC
BBICOKOPA3BUTHIX [IUBUJIM3AIIMK B HAIIEH [ aJlTakTUKE, 0 METOIaX MOUCKAX KU3HU U
BHE3EMHBIX [TUBWIN3AINI U MPOOIEMax CBS3U C HUMH.

5.2. Tembl pedpepaToB (10KJIAT0B), HHAUBHAYAJIBHBIX MPOEKTOB

AHTHYHBIE TIpe/icTaBieHUs (r10cooB 0 CTPOCHUU MUpAa.
AcTtposiorus
AcCTpoHOMUS — ApPEBHENIIASA U3 HAYK.
Bo3spact (3emun, Cosnniia, ConHedHoM cucteMsl, ['anakTuku, MeTaraJiakTuKH)
Bcenennas
["amakTrKa (TaJaKTUKH )
['ennoneHTprUecKas cCUCTEMa MUpa
['eonenTprueckas cucrema Mupa
3amycK UCKYCCTBEHHBIX HEOECHBIX Te
3aTMeHue (JIyHHOE, COJTHEYHOE, B CUCTEMaX JIBOMHBIX 3BE3[T)
Wnen MHOXKECTBEHHOCTH MUPOB B paboTax . bpyHo.
Wneu cyiecTBoBaHMsI BHE3EMHOTO pazyma B paboTrax ¢puiocohoB-KOCMUCTOB.
Hcropus kanengaps.
Hctopust OTKPBITUS U U3YyUYEHHS YEPHBIX JBIP.
Hcropus otkpeitus Ilnyrona u Henryna.
Hctopus moncka paaroCUrHANIOB Pa3yMHBIX [IUBHIIM3AIUN.
Hcropust mpoucxoxaeH!s] Ha3BaHUH sSipyaidllinX 00bEKTOB Heba.
Hctopus paguonocnanuii 3eMJISIH IPYTUM HUBUJIA3ALIUSIM.



KoHcTpyKTHBHBIE 0COOEHHOCTH COBETCKMX U aMEPUKAHCKUX KOCMUYECKUX
anmnaparos.

Kopabsip kocMuaeckuit

KocmonaBTHKa (KOCMOHABT)

MarnutHas Oypst

Merteop, Mereoput ,MeteopHoe Ten0, MeTeopHbIn 10k 1b, METEOPHBIN TOTOK
MeTobl MOKUCKA 3K30ILIAHET.

MeTo1bl TEOPETUYECKOM OLIEHKH BO3MOKHOCTA OOHAPYKEHUSI BHE3EMHBIX
LIMBWIN3ALNN HA COBPEMEHHOM 3Tarle€ pa3BUTHSI 3€MJISH.

Mueunsi [Tyt

OO0 ucTopuu BO3HMKHOBEHUS HA3BaHUM CO3BE3/IUN U 3BE3/.

[TapHukoBbIH 3¢ (HEKT: mob3a UK Bpen?

[Tonetst AMC k tanetaM COTHEYHOW CHUCTEMBL.

[TonsipHbIe CUSHUA.

[IpaBna u BeIMBICEII: O€TIbIE U CEPHIC JIBIPHI.

[Ipeneccus 3eMHOM OCH U N3MEHEHUE KOOPAUHAT CBETHII C TCUEHHEM BPEMEHH.
[Tpobnema «ConHile — 3eMIis»

[Ipobyiema BHE3EMHOI0 pazyma B HAyYHO-(paHTAaCTUUECKOM JIUTEpaType.
[IpoekThl epeceneHus Ha IpyTue MIaHEeThl: (haHTa3us UK OCYIIIECTBUMAs
pEaTbHOCTb.

[TpoexTsl 10 100BIYE TTOJIE3HBIX UCKOMIaeMbIX Ha JIyHe.

Cawmas TspKenas U sipkas 3Be3a BO BcelleHHOM.

Cambie BBICOKHE TOPBI TUIAHET 36MHOU TPYTIIIBI.

CucTteMbl KOOPJIMHAT B aCTPOHOMUH M TPAHUIIbI KX TPUMEHUMOCTH.
CoBpeMeHHbIe uccaea0BaHus I1aHeT 3eMHou rpynnsl AMC.

CoBpeMeHHbIE METOAbI F€0AE3UUECKUX U3MEPEHUIA.

CoBpeMeHHbIE 00CepBATOPHUHU.

Co3Be3aue  (He3axojsliee, BOCXOJAIEE U 3aXOJdIlee, HEBOCXOJIIEE,
30/IMaKaJIbHOE)

CosiHeuHas cucrteMa

Touku Jlarpanxa.

XpaHeHue u epegaya TOUHOTO BPEMEHHU.

Yepnas npipa (Kak mpeacKa3blBaeMblid TEOPUEH TUIIOTETUUYECKUNA 00BEKT, KOTOPHIN
MOXET 00pa3oBaThCsi HA OMPENETECHHBIX CTAJAUSIX HBOJIOIMU 3BE3J, 3BE3THBIX
CKOIUICHHH, TaTaKTHK)

Opomtonus (3emnn v riaHet, CoylHIA U 3BE3/1, MeTarajlakTUK U MeTarajlakTUKH )
DK30IJIaHETHI.

5.3. CTpykTypa y4eOHOil JUCUUIJINHbBI
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5.3.1. O0beM y4eOHOH IMCIHUIIIMHBI M BUIbI Y4eOHOH PadoThI

Bup yueOHoii paboTbl O0bem yacoB
MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 54
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 36
B TOM YHCJIE:
nabopaTopHbIe PaOOTHI 11
MPaKTUYECKUE pabOThI 3

KOHTPOJIbHBIE pabOTHI -

KypcoBas paboTa (IpoeKT) (eciau mpeayCMOTPEHO) -

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 18

B TOM YHCJIC:

[ToaroroBka cooOIICHMIH 1
CocraBieHue mpe3eHTaluii 2
CocraBieHne KpocCBOP/IOB 2
CocraBrieHH€ TECTOB 2
Pecdepar 10
[Ton6op mocaoBuUIL U 3arajlok 1
ATTecTanms no JMCHUILIHHE Jugppepenyuposan
Hblll 3auem
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6. TEMATHYECKUM IIJIAH YYEBHOM JUCIUITIJIAHBI
OVYJ. 13. kKACTPOHOMUSA» 110 ITPOPECCHUMH:

43.01.06. «IIpOBOAHMK HA JKEJIE3HOIOPOKHOM TPAHCIOPTE»

MaxkcumanbHasi Cam. KosmuecTBo ayAUTOPHBIX YaCOB
- HArpy3kKa pabora
anMeHOBaHMe Pa3/JejioB U TeM
pai CTY/eHTa, (9ac) | CTYIEHTa [ Biar, Teoperu- | IlpakTHyeckue
(ac) yeckue (ceMuHapckue) Kypcosoe
3aHATHH u NMPOEeKTUPOBAHUE
JadbopaTopHbie
3aHATHA
I'maBa 1. BBeneHue B aCTpOHOMUIO 1,5 0,5 1 1 - -
I'maBa 2. Actpomerpus 7,5 2,5 5 1 4 -
I'maBa 3. HeGecHas MmexaHuKa 45 15 3 1 9 i
I'naBa 4. Ctpoenune ConHeuHol 10,5 3,5 7 4 3 -
CUCTEMBI
I'maBa 5. Actpodusuka u 3BE31Has 12 4 8 4 4 -
aACTPOHOMHUS
I'maBa 6. MeunsIit 45 15 3 3 - -
I1yTh - Hama ["anakTuka
I'masa 7. 'anakTuxn 45 15 3 2 1 -
I'maBa 8. CTpoeHHE 1 IBOJIONIUS 3 1 2 2 - -
Bcenennon
I'nmaBa 9. CoBpemeHHbIE TPOOIIEMBI 6 2 4 4 - -
aCTPOHOMUU
Bcero mo qucuuniaune 54 18 36 22 14 -
ATTecTanus JAnddepenuupoBanHblii 3aueT
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYAEHTOB

Coaeprxanue o0yueHust

XapaKTepucTHKA OCHOBHBIX BU/0B 1eATEJIbHOCTH
CTYIeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

I'raBa 1. BBenenue B
ACTPOHOMMUIO

Crpoenne u wmacmraObl BceneHHOM, U COBpeMEHHbIE
HaOmoxaenus. Kakue Ttena 3anonusoT Bceenennyto.
KakoBbl ux XapakTepHbIE pa3MEPBl U PACCTOSIHUS MEXKITY
Humu. Kakve usnyeckne yciaoBusi BCTpEUalOTCS B HUX.
Bcenennas pacmmpsiercs. I'me m kak paboTaroT cambie
KpyIIHbIE ONTHYEeCKHE Tesieckomnbl. Kak acTpoHOMBI
HCCIIENYIOT ramMma-u3nydyeHue Beenennon. Uto yBuaenu
IPaBUTALIMOHHO-BOJHOBHIC U HEUTPUHHBIC TEJIECKOTIBI.

I'nasa 2.
AcTpomMeTrpusi

3BEé31HOE HEOO M BUAMMOE JBUYKEHUE HEOECHBIX CBETHII.
Kakue 3BE3mp1 Bxoaat B co3pe3ausi OpuoHa u JleGens.
ConHue aBuxerca no >kiunthke. [LmaneTsl coBepmarot
netyieodpaszHoe aBmxeHue. Hebecusle koopauHatsl. Yto
Takoe HeOecHbI 3KBaToOp W HeOecHbI MepuauaH. Kak
CTPOSIT IKBATOPHAIBHYIO CUCTEMY HEOECHBIX KOOPJAMHAT.
Kak cTposiT TOpPU3OHTaJbHYI0 CHUCTEMY HEOECHBIX
KoopauHaT. Buammoe nBwxenne 1aHer u CousHIA.
[letneoOpa3Hoe NBHKEHHE IUIAHET, MOMSATHOE U MPSIMOE
JBUKECHHE  IUJIAHET. OKJIMINTUKA,  30JUaKAJIbHbBIC
co3Be3ausa. HepaBHomepHoe paBuxenne ColiHIIA 110
sxyianTuke. JBumxenue Jlynel n 3atMenus. ®aszel Jlynsl u
CUHOJUYECKUI MecsIL, yCIIOBUSA HACTYIUJICHUSA
COJIHEYHOI'0 U JYHHOTO 3aTMeHuu. [louemy mpoucxoast
coJIHEUHbIe 3aTMeHusA. Capoc U MpeAcKa3aHus 3aTMEHHUI.
3BE3AHOE U COJIHEYHOE BPEMS, 3BE3IHBIN U TPOMUYECKUI
rofl. YCTPOWCTBO JYHHOTO M COJIHEYHOTO KaJICHJIApS,
npoOiemMbl WX  corjacoBaHus — FOnmaHckuii U
IPUTOPUAHCKUN KaJICHIAPH.

I'naBa 3. Heb0ecnasn
MEXaHHKA

['ennouentpuueckas cucrema mupa. [IpencraBnenus o
ctpoeHnr COJIHEUHON CUCTEMBI B AaHTUYHBIC BPEMEHA U B
CPEIHEBEKOBBE. | 'emMoneHTprYecKas CUCTEMa MUpa,
JI0Ka3aTenbCTBO BpamieHuss 3emum  BOkpyr ConHia.
[Tapannakc 3BE3N M ONpPENEIICHHE PACCTOSAHUS N0 HUX,
napcek. 3akoHbl Kemnepa. Ortkpeitne HW.Kemmepom
3aKOHOB  JABWKEHHS  IuiaHeT. OTKphITHE  3aKOHA
BcemupHoro TaroreHus u = 00OOMMIEHHBIC  3aKOHBI
Kemnepa.  Omnpenenenne  Macc  HEOECHBIX — Tell.
Kocmuueckne ckopoctu. Pacu€rel mepBoii M BTOpPOU
KOCMUYECKOW CKOPOCTH M uX (uzudeckuii cMpici. [Tonér
FO.A.T'arapuna Bokpyr 3emiM MO KpPyroBOoW oOpOuTe.
Mexnnanetuole niepené€rsl.  lloHATHE ONTHUMaNBHOU
TPAaeKTOpUHU NOJIETA K IU1aHeTe. Bpems monéra K maHere
Y J1aThl CTAPTOB.
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I'naBa 4. Ctpoenne
CoJ/IHeYHOH CHCTEeMBI

CoBpeMeHnHble mnpezactaBieHUss 0 COJHEYHON cHcTeME.
CocraB CosHeuyHOM cucTtemsl. [1naHeTsl 3¢eMHOM TpynIbI
W TUIAHETHI-TUTAHThl, UX MPUHLUUNUAIBHBIE Ppa3IHYHMs.
Obnako xomer Ooprta u [losic Koiinepa. Pazmepst Ten
cosiHeuHOM cuctemsl. [1nanera 3emss. opma u pazmepsl
3emnu.  Baytpennee — ctpoenwe  3emun.  Pouib
napHukoBoro d3¢dexrta B (GOpPMUPOBAHUU  KIKMMaTa
3emuu. Jlyna u e€ BnusnHue Ha 3emuito. JIyHHbI penbed u
ero npupoaa. IllpuinBHOE B3aUMOIEHCTBUE MEXKIY
Jlynoit u 3emnéit. Ypanenne Jlynsl oT 3emiaum u
3ameuieHue BpaiieHus 3emud. [Ipeneccus 3eMHOM ocu U
MpEABAPEHNUE PABHOACHCTBUM. [11aHeThI 36MHO TPYIIIIHI.
Hccnenopanuss Mepkypus, Benepsl m Mapca, wux
cxoxectb ¢ 3emnéil. Kak mapaukoBblii 3ddexT rpeer
MMOBEPXHOCTh 3€MJIM U TieperpeBaeT atmocdepy Benepsr.
Ectp nu xu3Hb Ha Mapce. DBomtouust OpOUT CITyTHUKOB
Mapca @®oboca wu [leitmoca. IlnaHeThI-TUTaHTHI.
Ousunueckue cpoiictBa IOmurtepa, Carypna, Ypana u
Hentyna. Bynkanuyeckas OesSTETbHOCTh HAa CIyTHUKE
FOnutepa Ho. IIpupoaa konen BOKPYT IJIaHET-TUTAHTOB.
IlmaneTpI-KapiMKu W HUX CcBoWcTBa. Mauble Tena
Conneunot  cucremsl. llpupoga W ABUIKEHHE
acreponsioB. Crneunduka JBUKEHUS TPYIIl acTEPOUIOB
Tposinues u I'pexos. [Ipupona u neuxenue komer. [losc
Koiinepa u Ob6nako kometr Oopta. [Ipupona mereopoB u
MeTeopuToB. Meteopsl u  mereoputThl. [Ipupona
najaromux 3BE3N, METEOPHbIE MOTOKM M MX PATUAHTHI.
CBsi3b MEXAY METCOPHBIMU IOTOKAMU M KOMETAMH.
IIpupona kaMEHHBIX U XKeEJEe3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.

I'nasa S.
AcTpodusuka u
3B€31HAsA aCTPOHOMMUS

Metonabl acTpopu3NUECKHX HCCIEIOBAaHUN. Y CTPOMCTBO
U XapaKTEPUCTHKU  TEJIECKOMOB  pPEePpakTOpoB U
pedaeKkTopoB. YCTpPOMCTBO pPaAMOTENECKOINOB, pPaJno-
unreppepomerprl. Connile. OCHOBHBIE XapaKTEPUCTUKH
Connua. OnpeneneHre Macchl, TEeMIEPATypbl U XUMHUYEC-
koro coctaBa Cosana. CTpoeHHE COTHEYHOM aTMOC(hEpHI.
ConHeuHass aKTUBHOCTh M €€ BIMSHHE Ha 3eMII0 H
ouocdepy. Buyrpennee crpoenune Connua. Teoperuyec-
KU pacuér temneparypbl B LeHTpe ConHua. SAnepHslii
HUCTOYHUK JHEPTUM M TEPMOSJACPHBIC PEAKIIUM CUHTE3a
reJvs U3 BOJOPOJA, IEPEHOC dHEpruu u3 nenrpa CosHma
HapyXy, KOHBEKTHBHAasl 30Ha. HEUTpUHHBIN TEIecKon U
HaOmoieHnss nmotoka HeduTpuHo oT CosHia. OCHOBHBIE
XapakTepucTuku  3BE3A.  OmpeneneHue  OCHOBHBIX
XapaKTEePUCTHUK 3BE3/: MACChl, CBETUMOCTH, TEMIIEPATYPHI
U XUMUYECKOTo coctaBa. CriekTpanbHas Kiaccudukaims
3B€31 W e€ (Qusmueckue OCHOBBL Jlmarpamma
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«CHEKTpaJbHbIA KJIACC» — CBETUMOCTb 3BE3M, CBS3b
MEXJY Maccol W CBETHMOCTBbIO 3BE31. BHyTpeHHee
cTtpoeHue 3BE€31. CTpoeHue 3Be3bl TJIABHOW MOCIIEN0-
BatelbHOCTH. CTpoeHHE 3BE3]] KpacHbIX TUTaHTOB H
CBEPXTUTaHTOB. belnble KapiauKu, HEUTPOHHBIE 3BE3[IBI,
nynbcapbl u u€pHble AbIphl. CTpoeHue 3BE3N OebIX
KapJIMKOB M TpeAe] Ha HX Maccy — Mpenen
Yannpacekapa. Ilysmbcappl W HEUTPOHHBIE  3BE3IBI.
IIpupona 4Y€pHBIX IbIp W KX MapaMeTphl. JIBOMHBIE,
KpaTHbIe U NepeMeHHbIe 3BE3/bl. Habmoienrs 1BOMHBIX
M KpaTHbIX 3BE31. 3aTMEHHO-TIEPEMEHHBIC 3BE3JBI.
Onpenenenue Macc JBOWHBIX 3BE31. [lynbcupyromme
NepeMeHHbIC  3BE3MIBI, KPUBHIE WM3MCHCHHS OJecka
nedensr. 3aBUCUMOCTD MEXIY CBETUMOCTBIO U TMIEPUOOM
nynbcammii 'y nedeun. llebeumpr — wmaskum  BO
BceneHHOM, MO KOTOPBIM OMNPEIEISIOT PACCTOSIHUA 10
JNaNEKNX CKOIUIEHUMM M TaJIakTUK. HOBBIE M CBEpXHOBBIE
3BE3/pl. XAPAKTEPUCTUKHU BCIBIIIEK HOBBIX 3BE31. CBs3b
HOBBIX 3B€3J] C TECHbIMU JBOWHBIMHU CHCTEMAMHU,
collepKalllUMK  3Be3ly Oenblii  kapiuk. [leperexanue
BEIIIECTBA U SIICPHBIM B3PHIB Ha MOBEPXHOCTH OEJIOro
kapiuka. Kak  B3pbIBalOTCA  CBEPXHOBBIE  3BE3JIBI.
XapakTEpUCTUKMA  BCOBIIIEK  CBEPXHOBBIX  3BE3L.
['paBUTAIMOHHBIN KOJIIATIC OEJIOTO Kapiiuka C Maccou
Yanapacekapa B COCTaBe TECHOM JBOWHOW 3BE3IbI —
BCIIBIIIIKA CBEPXHOBOM IEPBOr0 THUIIA. B3pbIB MacCHBHOU
3BE€3/1bI B KOHIIE CBOEW BOJIFOLIMA — B3PbIB CBEPXHOBOM
BTOporo Tuma. HaOmroaeHue OCTaTKOB  B3pPHIBOB
CBEPXHOBBIX 3BE3/. DBOJIIOLHUS 3BE3/: POXKICHUE, )KU3Hb
U CMEPTh 3BE3A. Pacu€r mnpoIomKUTEIbHOCTH KU3HU
3BE3]] pa3HOM MacChl Ha TJIABHOM MOCJIEAOBATEIBHOCTH.
Ilepexol B KpacHbI€ TUTAHThl M CBEPXTUTAHTHI IOCIE
ucuepnanus Bogopoaa. CrokoitHas 3BOJIIOIUS MajoMac-
CUBHBIX 3BE3J, U TI'PABUTALMOHHBIA KOJUIANIC U B3PBIB C
oOpa3oBaHUEM HEUTPOHHOW 3BE3IbI MW YEPHON MBIPHI
MacCcUBHOM 3Be3Abl. OmpenesieHre BO3pacTa 3BE3IHBIX
CKOIUIEHMW W OTAENBHBIX 3BE3J W IMPOBEPKA TEOPHUHU
ABOJIIOLIVHA 3BE3].

I'1aBa 6. MuieuHbIN
IIyTs - Hama
TagdakTuka

Mneunsiii Ilyte. a3 w neuis B Tanmaktuke. Kak
oOpa3yroTcs oOTpa)kaTeldbHble TyMaHHOCTH. [louemy
cBeTaTCs MU dy3Hble TyMaHHOCTU. Kak KOHIEHTpHUPY-
IOTCS Ta30BbI€ M TbUIEBBIE TYMaHHOCTH B [ almakTuke.
PaccessHuble u 11apoBbie 3BE3HBIE CKOTuieHUs. Habro-
JTaéMbI€ CBOMCTBA PACCESHHBIX 3BE3JIHBIX CKOIUICHUM.
Habmromaembie CBOMCTBA IIAPOBHIX 3BE3IHBIX CKOTICHHIA.
Pacnipenenenne u xapakrtep JBHXKEHUS CKOIUICHHM B
INamaktke. Pacrnipenenenuwe 3BE3], CKOIUIEHWHM, rasa W
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neun B [amaktuke. CBepxMaccuBHas 4€pHas Ablpa B
nentpe ["anaktuku u kocmuueckue nyun. Uudpakpacuoie
HAOMIOIeHUsT JBWKEHHS 3BE3A B HeHTpe [amaktuku u
oOHapykeHHe B TIIeHTpe [amakTUKu CBEPXMACCHUBHOMN
4epHOU JbIpel. Pacyér mapaMeTpoB CBEPXMAaCCUBHOU
yépHoil Apipbl. HabmoaeHuss KOCMUUECKUX Jydel U HX
CBSI3b CO B3PbIBAMHU CBEPXHOBBIX 3BE3/I.

I'maa 7. 'anakTukn

Kak xmaccupuuupoBaiv rajakTukd 1o Qopme u
KaMEpPTOHHAs auarpamma Xabbua. CaoiicTBa
CIUPAJbHBIX,  JJUIMOTHYECKUX W  HENPABUIIBHBIX
ranakTuk. KpacHoe cmenieHue B CHEKTpaxX TaJIaKTUK H
ONpENEIECHUE pACCTOSHUA [0 HUX. 3akoH XaOOna.
Bpamenne ranaktuk W TEMHAas MaTepusi B HUX.
AKTUBHBIC TaJaKTUKU U KBazapbl. [Ipupoga akTUBHOCTH
raJlakTUK, pPaJAUOTaJaKTUKA U  B3aUMOJCHCTBYIOIINE
rajakTuku. HeoOblyHbIE CBOMCTBA KBAa3apoOB, UX CBA3b C
AIpaMHi TaJaKTUK U aKTUBHOCTHIO YEPHBIX JBIP B HHUX.
CkoruieHus raJIaKTHK. HaGmronaemeie CBOMCTBA
CKOIUICHHM  TaJlaKTUK, PEHTTCHOBCKOE  H3JIy4YCHHE,
TeMmrneparypa M Macca MEXralakTUYecKoro rasa,
HEOOXOJMMOCTh CYIIECTBOBAaHUS TEMHOW MaTepuu B
CKOIUTICHUSIX TaIakTUK. OLIeHKa Macchl TEMHOM MaTepuu
B CKOIUIEHUSX. Sfluencras CTPYKTypa paclpeleleHus
TaJIaKTUKU CKOTUICHUI TaJIaKTHUK.

I'naBa 8. Ctpoenue u
Bosiionus BeesieHHoi

KoneuHnocth 1 0ecKkOHEUHOCTh BeeneHHoi — nmapajoKchbl
KJIACCUYECKOM  KOCMOJIOTMM.  3aKOH  BCEMHUPHOTO
TATOTEHUS U MPEJICTABJICHUSI O KOHEYHOCTH U OECKOHEU-
HocTh Beenennon. @OTOMETpUYECKUI MTAPATOKC W TPO-
TUBOPEYUS MEXKAY KIACCUYECKUMU MPEICTABIC-HUSMH O
ctpoeHun Bceenennoit m HaOmoneHusMu. Heobxomau-
MOCTh TIPUBIICYEHUSI OOIIEH TEOpUM OTHOCHUTEITHLHOCTH
I mocTpoeHust monenu BceenenHoil. CBsizb MEXIY
r€OMETPUUECKUX CBOMCTB IPOCTPAaHCTBA  BceneHHou ¢
pacnpeneneHueM W JIBW)XKEHHEM MAaTepud B  HEW.
Pacumpsiromasicss Becenennas. CBsizb cpeiHEN MIIOTHOCTH
MAaTEPUU C 3aKOHOM pacimpeHus U TE€OMETPU-
YeCKMMH cBoMcTBaMu Bcenennoil. EBkiammoBa wu
HeeBKIMAOBa reomerpus Bcenennoi. Onpenenenue
pamuyca W Bo3pacta BceneHnou. Mogens «ropsueu
Bcenennoit» u pemukroBoe wuznydeHus OOpazoBaHHUE
XUMHUYECKUX 2JIEMEHTOB BOo Bcenennoii. Oowimne renus
Bo BcesieHHOM M HEOOXOIMMOCTH 00pa3oBaHUsI €r0 Ha
paHHUX dTanax ’Boyonuu Beenennoit. Heo6xoammocTh
HE TOJIbKO BBICOKOM IUIOTHOCTH BEIIECTBA, HO H €r0
BBICOKOM TEMIEpaTypbl Ha pPAaHHUX 3Tanax 3BOJIOLUU
Bcenennoun. PenukroBoe H3iMydyeHHE — U3IIy4YEHUE,
KOTOpO€ OCTajloCh BO BcemeHHOM OT ropsdyero u
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CBEpXIUIOTHOTO COCTOSIHUS MAaTE€pPUU HAa PaHHUX H3Tamnax
JKU3HU Bcenennoi. Hao6mogaembie CBOMCTBA
penukToBOTO  M3nmydeHus.  [louemy  HEoOXoauMmo
MpUBJICYCHUE OOIIEH TEOPHUH OTHOCHUTEIHLHOCTH IS
MOCTPOEHUS MoJieni BeenmeHHoi.

I'naBa 9. YckopeHHoe pacupenue BeeneHHoM u TEMHas SHeprus
CoBpeMeHHbIE HaOmronenust cBepXHOBBIX 3BE37 | Tuma B mayi€kux
npooJemMbl rajJjakTUKax M OTKPBITHUE YCKOPEHHOIO pPaCLIUpPECHUS
ACTPOHOMMH Bcenennoi. OTtkpbiTHE CHJIbI BCEMUPHOTO

OTTaIKMBaHUA. TEMHasg HHEPIrHUs YBEJIUYHUBAET MAaccCy
Bceenennoii mo mepe e€ pacmmpenus. lIpuponma cuiisl
Bcemupnoro orrankuBanusi. OOHapyXeHHE TUIaHET
BO3JIE€ IPYTUX 3BE3.

Habnronenus 3a JBMKEHUEM 3BE3 U ONPEAEIICHHS MacC
HEBUJUMBIX CIOYTHUKOB 3BE3]l, BO3MYIIAIOIIUX HX
NpSMOJIMHEMHOE JIBJKEHHE. MeToapl  OOHapyKEeHHUs
sk3omnaHeT. OneHka YCIOBHM Ha  ITOBEPXHOCTAX
sk3omiiaHer.  [lomck 3K30mIaHeT ¢ KOM(OPTHBIMU
YCJIOBUSIMM ISl )KU3HU HA HUX. [loMCKM )KHU3HU U pazyMma
BO  BcenenHnoi. PazButne  mpexacraBiieHMHM O
BO3HUKHOBEHUM W  CYLIECTBOBAaHMM  XKU3HU  BO
Bcenennoit.  CoBpeMEHHBIE  OLIEHKH  KOJIMYECTBA
BBICOKOPA3BUTHIX HUBUIM3anui B ['amaktuke. [lonbiTkn
OOHapy>KeHHMsI ¥ TIOCBUIKM CHUTHAJIOB BHE3EMHBIM
IUBUJIA3ALHASIM.

8. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI YYEBHOM JTUCIIUIIJIMHBI
OY .13 kxACTPOHOMMUS».

OcBoenne mnporpammbl ydebHou mucturummabl OY].13  «AcTtpoHOMUS) B
TEXHUKyME UMeeTCsl y4eOHbIM kKabuHeT «Du3uku u ACTPOHOMHUU», B KOTOPOM
HAXOJIUTCS KOMITBIOTEP U 0OecreueH CBOOOMHBIN JocTyn B MHTEpHET BO Bpems
y4e0HOTO 3aHITHS U B TIEPUO]] BHEYUYEOHOM NESITEITLHOCTH O0YyJarOITIXCS.

[Tomemenne kabunera  ymoBieTBOpsieT  TpeboBanusiM  CaHUTapHO-
anuAeMuoIoTHYeckuX npaBuwil U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpYJOBAaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUAX, B
TOM YHUCIIEe CHEIHATU3UPOBAHHON Y4eOHON MeOenbio M cpencTBaMu OOydeHUs,
JOCTAaTOYHBIMH  JUIS  BBITIOJHEHWUS TpPeOOBaHWKH K YPOBHIO  IOATOTOBKH
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oOydaroruxcs. B kaOwHeTe TPHUCYTCTBYET MYJIbTUMEIUNHHOE 000pYyI0BaHUE,
MOCPEJICTBOM KOTOPOTO YYaCTHHKH 00pa30BaTEILHOTO MPOIlecca MPOCMaTPUBAIOT
BU3YaJIbHYIO MHGOPMAIHIO 10 (PU3MKe, TPEe3eHTAIlMU, BUAeoMaTepuaisl. B cocra
y4e0HO-METOIMYECKOTO M MaTePUATHHO-TEXHUYECKOTO 00ECTICUeHUS TTPOTrPAMMBbI
yueoHou nuctuminabl OY 1,13 «ActpoHOMUS BXOST:
® MHOTO()YHKITMOHALHBIN KOMIIJIEKC MTPETIOIaBaTEeIs;
® HarjsaHble MOCOOMS (KOMIUICKThI YYeOHBIX TaOJIMI], TUIAKAThl, TOPTPETHI
BBITAIOIINXCS YICHBIX-aCTPOHOMOB, MOJICIIH);
e uHPOPMAIMOHHO-KOMMYHHKATUBHBIE CPE/ICTBA;
® DHKPAHHO-3BYKOBBIC TTOCOOUS;
® KOMIUIEKT TEXHUUECKOM JTOKYMEHTAIIUM, B TOM YHCJIe TTacIopTa Ha CPeCTBa
o0y4eHHs, THCTPYKIIUH 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;
e OUOIMOTEYHBIN (OHI.
® METOAMYECKHE MATEPHUAIIbI ISl AUCTAHIIMOHHOTO 00yYeHUS Ha 00JI0YHOM

XpaHunuiie (Mpe3eHTalny, KOHCIIEKThI, MAaTEPHaIbI 10 TECTaM,
BU7ICOMaTEpHAl).

9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
s cmyoenmos
1. Actponomusi. 10-11 kmaccer : y4ue6. myis o0rieo0pa3oBaT. opraHU3aIuim :

6a30BbIil ypoBeHb / B.M.. — 2-e uzs., ucnp. — M. : Ilpocsemenue, 2018. — 144 c. :
wi. — (Cepsr 1-11).

Jlna npenodasamens

1. ®enepanpabiii 3ak0H OT 29.12.2012 No 273-®3 «0O6 obpa3oBanuu B
Poccutiickoit denepanum» (B pen. dhenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, 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
U3MEHEHUSIMHU, BHECEHHbIMU DeiepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpuxaz Munoopuayku Poccum ot 17.05.2012 Ne 413 «OO0 yTBepKaeHUU
(benepaibHOrO0  TOCYJIapCTBEHHOIO  00pa3oBaTEIbHOTO CTAaHAApTa CPEIHEro
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(momHOTO) O0IMIETO 0OpazoBaHusy (3apeructpupoBad B Munrocte PO 07.06.2012
Ne 24480).

3. I[lpukaz Muno6prayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3Mmenenut B Ilpukaz MunuctepctBa o0Opa3oBaHus M Hayku Poccuiickoi
@enepatmn ot 17 mas 2012 r. Ne 413 «OO6 yrBepkaeHuu QenepaibHOrO
roCyJapCTBEHHOr0 00pa30oBaTEIbHOIO CTAaHAApPTa CpeaHero (IOJIHOro) oOmIero
oOpa3oBaHMUsI.

4. TTucsmo [lemapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOrOTOBKH
pabounx kaapoB u IO MwunoOpnayku Poccunm ot 17.03.2015 Ne 06-259
«PexoMeHganMu Mo OpraHu3alliy IMOJYYEHHUsl CpeaHero oOiiero oOpa3oBaHUs B
npezesiax OCBOCHUSI 00pa3oBaTENbHBIX MPOTPAMM CPEIHETO MPOQPECCHOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS C y4eTOM TpeOOBaHMIA
dbenepabHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U IMOJIy4daeMOM
npodeccun wim nmpodeccuu cperHero npohecCHOHATBHOTO 00pa30BaHU.

5. Konctutynusa Poccuiickoit @enepannu 1993 r. (mociennsis peaakuusi).

6. ®enepanbhbiii 3akoH oT 10.01.2002 No 7-d3 «OO6 oxpaHe OKpy*Karouiei
cpensd» (B pea. ot 25.06.2012, ¢ u3m.)

7. Actporomus. 10-11 kmaccer : yue6. mist 00meoOpa3oBaT. OpraHu3aIuil :
0a30BbIi ypoBeHb / B.M.. — 2-¢ u3a., ucnp. — M. : [Ipocemenne, 2018. — 144 c. :
wi. — (Cepsr 1-11).

8. O.A.JlutBuHoB. KonctpyupoBanue ypoka. Meroaudeckoe mocoOue.
Cratp Onmke K 3Be31aM: y4eOHO-METOANUEcKoe 00ecleyeHre MIKOJIbHOro Kypca
actponomuu. «Cheps» AO «M3natenbctBo «IIpocBemieHue»

9. B.M.Yapyrun. Actponomus. Merogudyeckoe mocodbue 10—11 kmacchl.
ba3oBblil ypoBeHb : yueO mocoOue it yuuTenel o01eo0pa3oBaT. OpraHU3alui.
— M. : IIpoceemenue, 2017. — 32 c. — (Chepsnr 1-11).

JlonosHuTEILHAS JIUTEPATYypa
1. M.A.Bunnuk. Manbie Tena CoJHEUHON CHUCTEMBI. YUeOHO-METOIUYECKHUE
marepuaibl. «lIpocBemenune «AxkanemMus».
2. M.A.Bunnuk. Meteoputsl. Y4eOHO-MeToAMUECKHE MaTepuaibl. «lIpocBenienue
«AxkageMus.
3. M.A.Bunnuk. [lnaHeTel-THTaHTBl W WX CIOyTHUKU. KapiwkoBbie TIaHETHI.
VYyebHo-meToanueckue matepuaisl. «lIpocserienrne « AkaaeMus.
4. Actponomus : YueO. nist 11 k. obmeobpasosar. yupexaenuit / E.I1. JleButan.
- 10-e uza. - M. : TIpocsemienue, 2005. - 224 c. : un
5. M.M. JlaraeB. COOpHUK 3a/1ay MO aCTPOHOMUU: Y4ueO. mocodue sl CTyACHTOB

¢u3.-mar. dak. men. uH-ToB. - M.: [IpocBemenue, 1980. - 128 c., u.

Hnmepuem-pecypcul
1. https://newgdz.com/uchebniki-10-11-klass/14866-charugin-uchebnik-
astronomiya-10-11-klass-2018 Yapyrun, yueOHHK «AcTpoHOMuUs»  10-11
knacc,2018.
2. http://school-collection.edu.ru/ Enunas  xommekmuss — 1U@POBBIX

00pa3oBaTeNbHbIX PECYPCOB.
3. http://festival.1september.ru/. Tlenaroruueckas mactypckas «1 CeHTAOps»

3. http://www.school-russia.prosv.ru/info.aspx?ob no=7036 U3 narenscTBO
«IIpocseuieHue»
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4. https://11klasov.ru/astronomiya/studentam-astronomiya/ 11 knaccos
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