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1. MACHIOPT PABOYEN IMPOTI'PAMMbBI YYEFHOM JUCHUTLINHBI
AcTpoHOMUS

1. IMacnmopt paGoyeii mporpaMmbl y4eOHOM AU CUHUIIIMH
AcTpoHOMUS

1.106acTh NIPUMEHEHHUS MPOrPaAMMBbI

Pabouas mporpamma  yueOHOM  AMCHUIUIMHBI ~ SBISETCS  YacThbl0  OCHOBHOM
npodeccuoHalibHON o0Opa3oBarenbHON mporpamMMbl B cooTBeTcTBHU ¢ PI'OC mo mpodeccuun
CIIO 18.01.27 MamuHUCT TEXHOJIOTUYECKUX HACOCOB U KOMIIPECCOPOB

1.2. MecTto y4eOHOIl OMCHUILVIMHBI B CTPYKType OCHOBHOI mNpodeccHoHaJNbHOI
o0pa3oBaTeIbHON MPOrpaMmbl: 0011e00pa30BATEIBHBIN TUKIL.

1.3. llesu u 3apa4u y4yeOHOH TMCHUIUVIMHBI — TPEOOBAHUS K pe3y/ibTaTaM OCBOEHHS
yueOHOM TUCUMILINHBI

Copnepkanue MporpaMMbl «ACTPOHOMHUS» HAMPABICHO Ha JIOCTHIXKEHHUE CIIEIYIOIINUX
HeJIen:

— OCO3HaHWE NPUHUUMHUAIBHON pOJHM aCTPOHOMHHM B TO3HAHUU (yHIaMEHTAIbHBIX
3aKOHOB IPUPOJIBI U (HOPMUPOBAHUH COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHUHBI MUDA;

— npuobpeTeHre 3HaHUM O (U3HUecKOl MpUpojie HeOECHBIX TEJ U CUCTEM, CTPOCHUU U
HBONTIONIMK BceneHHo#, mpocTpaHCTBEHHBIX M BPEMEHHBIX MaciiTabax Bcenennoil, nHaubosee
BA)KHBIX aCTPOHOMHMUYECKUX OTKPBITHSX, ONIPEACIUBIINX Pa3BUTHE HAYKU U TEXHUKH;

— OBIIQJICHHE YMEHUSIMU OOBSCHATH BUAMMOE IOJIOKEHHUE U JBUKEHHE HEOECHBIX Tel
MPUHIUMIIAMA OMPENIETICHUST MECTOTOJIOKEHUSI M BPEMEHU IO aCTPOHOMHUUYECKHM OOBEKTaM,
HaBBIKAMHM MPAKTUYECKOTO MCIOJIb30BAaHUS KOMIIBIOTEPHBIX MPHIIOKEHUH Jis ONpenereHus
BH/JIa 3BE3/THOTO HEeOa B KOHKPETHOM IyHKTE JJI 33JaHHOTO BPEMEHH;

— pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HHTEIUICKTyalIbHBIX W  TBOPYECKUX
CIOCOOHOCTEl B mpolecce MNPUOOpPETeHHs 3HAHUM MO acTPOHOMHUHU C HCIIOJIb30BaHHUEM
Pa3IUYHBIX UCTOYHUKOB WH(OpPMAIIMU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

— UCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUM M YMEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4
MOBCEHEBHOM KU3HU;

— (QopmMupoBaHre HAYYHOTO MUPOBO33PEHHUS;

— ¢opMUpOBaHNE HABBHIKOB HCIIOJIB30BAHMSI €CTECTBEHHOHAYYHBIX U OCOOCHHO (PU3UKO-
MaTeMaTUYECKUX 3HAHWHA AJi1 OOBEKTUBHOTO aHalIHM3a YCTPOMCTBA OKPYXAIOIIETO MHUpa Ha
MpuUMepe TOCTHKEHUN COBPEMEHHOM acTPOPU3HKHU, aCTPOHOMUU U KOCMOHABTHKH.

ConepxaHnue TporpamMmbl «ACTPOHOMHS» HaIlpaBjieHa Ha JOCTHXKEHHE CTYyJIEHTAMU
CJIEYIOIINX PE3yIbTaTOB:

. Juunocmuuix:

POCCHHICKYIO TPaXXIaHCKYI0 UJCHTUYHOCTD, MATPUOTHU3M, YBAKEHHE K CBOEMY HapoJy, 4yBCTBa
OTBETCTBEHHOCTH mepen PoauHOM, ropaocTd 3a cBOM Kpal, cBow PoaumHy, npouuioe u
HACTOSIIIIEe MHOTOHAIMOHATBHOTO Hapoaa Poccum, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, rumMH);

TPXIAHCKYIO TO3UIMI0 KAaK aKTUBHOTO M OTBETCTBEHHOTO 4YIJIEHA POCCHICKOTO OOIIECTBa,
OCO3HAIONIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa W OOS3aHHOCTH, YBaXKAIOMIETO 3aKOH U
MPABOIMOPSAIOK,  OONAJArOIIeT0  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPATUIIMOHHBIE HAIMOHAIBHBIE W OOIIEeYeIOBEUYECKHE TYMAHHCTHYECKUE |
JIEMOKPATUYECKUE LIEHHOCTH;

TOTOBHOCTb K CIIyKeHUI0 OTEUYECTBY, €T0 3alIUTE;

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTE KYJBTYP, & TAKXKE Pa3TUIHBIX
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¢dbopM 00IIECTBEHHOT'O CO3HAHMsI, OCO3HAHUE CBOETO MECTa B MOJIMKYJIHTYPHOM MUDE;
c(OpMHUPOBAHHOCTH ~OCHOB  CaMOpPa3BUTHS U  CaMOBOCIUTAaHUS B  COOTBETCTBUU C
o0lIeYeIOBeUECKUMU [IEHHOCTSIMU U MJlealaMH TPaKIaHCKOro O0OIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;

TOJICPAHTHOE CO3HAHWE U TIOBEJICHUE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JUAJIOT C IPYTUMHU JIOAbMH, TOCTUTaTh B HEM B3aMMOIOHUMAHUS, HAXOJUTh O0LIHE 1eNn
U COTPYAHUYATDH JIJISL UX IOCTHKCHUS;

HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMM, JE€TbMH MIIQJIIEr0 BO3pacTa, B3pOCIBIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIeI0BATEIbCKOM, MPOSKTHOM U JPYTHX
BUJIaX JICSITEIILHOCTH,

HPaBCTBEHHOE CO3HAHME U MOBEJICHUE Ha OCHOBE YCBOCHHUSI O0IICUETOBEYECKUX [IEHHOCTEH;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YUCIIE CaMOOOPA30BaHUIO, HA MPOTKCHUH
BCEH JKM3HHU; CO3HATEJIbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO0 KakK YCIOBHUIO
YCHEIHON MPOPECCHOHATBHON M 00IIECTBEHHOU IS TEIIBHOCTH;

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs AICTCTHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

NPUHITHE U pealn3aliio IIEHHOCTEH 310poBOro u 0ezonacHoro obpasza >kKU3HH, MOTPEOHOCTH B
buznueckom CaMOCOBEPILIECHCTBOBAHHH, 3aHATHIX CHOPTUBHO-03/TOPOBUTENHHOM
NEATEeTbHOCTBIO, HEMPUSATHE BPEAHBIX TMPUBBIUEK: KYpEHHs, YHOTPEOJCHHUS aJIKOTOJI,
HapKOTHKOB;

OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY M ICUXOJIOTUYECKOMY
37I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIIOJICH, YMEHUE OKA3bIBATh MEPBYIO MOMOIIIb;
OCO3HAHHBII BBIOOP Oyaymied npodeccud W BO3MOXHOCTEH peain3alii  COOCTBEHHBIX
JKU3HEHHBIX IUIAaHOB; OTHOIIEHHWE K NPO(EeCcCHOHATBHOW MESITeNbHOCTH KaK BO3MOXKHOCTHU
y4acTUss B PEIICHUH JIMYHBIX, OOIIECTBCHHBIX, TI'OCYJAAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

c(OpPMUPOBAHHOCTh ~ JKOJOTHMYECKOTO  MBIIUICHUS, TMOHMMAaHUS BIMUSHHUS  COLIMAJIBHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSHUE TMPHUPOJHON M COIUAIBHON Cpeibl; MPUOOpETeHUE
OTIBITa 3KOJIOTO-HAIIPABIICHHOM 1€ATEIbHOCTH;

OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSATHUS LIEHHOCTEH
CEMEMHOM KU3HH.

. Memanpeomemnpix:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh 1ENIH JIEATEIbHOCTH U COCTAaBJIATh IJIAHBI IESATEIbHOCTH;
CaMOCTOSITEIbBHO ~ OCYIIECTBIIATh, KOHTPOJIUPOBATH M  KOPPEKTHPOBATH  JIEATEIHHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS MOCTABJIEHHBIX LIEJIEH U pean3aluu
MIJIAHOB JICSITEIBHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHHU B PA3TUYHBIX CUTYaIIHSIX;

yMEHHE MPOIYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIECCE COBMECTHOM JEATEIHLHOCTH,
YYUTHIBATh MO3UIIUU JPYTUX YYACTHUKOB JIEATEIBHOCTH, Y PEKTUBHO pa3peniaTh KOHPIUKTHL;
BJIa/ICHUE HaBBIKAMH IMO3HABATEIbHOM, yUeOHO-UCCIIEe0BATENFCKON 1 MPOEKTHON AESITENFHOCTH,
HABBIKAMU pa3pelieHuss mpodieM; CoCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITETBHOMY IOUCKY
METO/IOB PEIICHUS TPAKTUUYECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMS;
FOTOBHOCT M CHOCOOHOCTh K  CaMOCTOSATENIBHOM  WMH(OpPMAIMOHHO-TIO3HABATEIHHOMN
NESTEIbHOCTH, BIAJeHHE HaBBIKAMHM TONYyYEHHUS HE0OXoIuMol WH(pOpMaIlMu U3 CIOBapei
Pa3HBIX THUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHGOPMAIINH, KPUTHUECKH
OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TOTYIAEMYIO U3 PA3THUYHBIX UCTOYHUKOB;
YMEHHE UCIOJB30BaTh CPeACTBa MH(OOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH (Zanee
- UKT) B pemeHun KOTHUTUBHBIX, KOMMYHHMKATHBHBIX W OPTaHHW3alMOHHBIX 3a/lady C
coOroIeHIEM TpeOoBaHU SPrOHOMHUKH, TEXHUKHU 0e301MacHOCTH, TUTHEHBI,
pecypcocOepeKeHusl, MPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30TTaCHOCTH;
yMEHHUE OTNPEIETATh Ha3HAYCHUE W (PYHKIIUU PA3TUIHBIX COIIMAIbHBIX HHCTUTYTOB;

YMEHHE CaMOCTOSITEIIPHO OIEHWBATh M TPUHUMATh PEIICHUS, OMPEACNISIONINE CTPaTETHIO
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MOBEJICHUS, C YUETOM I'PaXTAHCKUX U HPABCTBEHHBIX LICHHOCTEH;
BJIQJICHUE S3BIKOBBIMHM CPEACTBAMHU - YMEHHE SICHO, JIOTUMHO M TOYHO HM3JIaraTh CBOIO TOUYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEJCTBA;
BJIa/ICHE HABbIKAMU MO3HAaBaTeNIbHON pedeKCcHu KaK OCO3HAaHHUsS COBEPIIAEMbBIX JECUCTBUU U
MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PAHUI] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33124 U CPEICTB UX JTOCTUKEHUS.
. Ilpeomemmnuwie:
c(OpMUPOBAHHOCTH MpeJCTaBlIeHU O cTpoeHUr COJNHEYHON CHUCTEMBbI, SBOJIOIUH 3BE3J U
Bcenennoii, mpocTpaHCTBEHHO-BpEMEHHBIX MaciiTabax BeeneHHoii;
MOHMMAaHHE CYITHOCTH HAOII0IaeMBIX BO BCceneHHOM sIBIICHNUI;
BJIQJICHUE OCHOBOIIOJATAIONIMMHU ACTPOHOMUYECKUMHU TMOHSATUSAMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH,  YBEPEHHOE  IOJb30BAHME  ACTPOHOMMYECKOM  TEPMHUHOJOTHEH U
CUMBOJINKOM;
c(OpPMHUPOBAHHOCTh TPEACTABICHUH O 3HAUCHUU ACTPOHOMHUHU B MPAKTHUYECKOUN NEATEITHHOCTU
YeJIOBEKa U IaJIbHEUIIEM HayYHO-TEXHUYECKOM Pa3BUTHUU;
OCO3HAHUE PpOJIM OTCUECTBCHHOM HAYKW B OCBOCHHUU M HCIIOJIB30BAHUU KOCMHUYECKOTO
MPOCTPAHCTBA U PA3BUTHH MEKIYHAPOTHOTO COTPYAHUUECTBA B 3TOM 00IacTH.

IIpeomemmnoie pe3y1bmamol U3y4eHHUsT TPEACTABICHBI 10 TEMaM:
ACTpOHOMUS, ee 3HAYCHHUE U CBA3b € IPYTUMHU HAYKaMHU
BOCIPOM3BOANTh CBEACHHUS IO HCTOPHHM Pa3BUTHUSI aCTPOHOMHUHU, O €€ CBA3SIX C (PU3UKOH U
MaTEeMaTHKOM;
WCIIOJIB30BaTh TMOJYUYEHHBIC paHee 3HAHUS JJIsi OOBSICHEHUS YCTPOMCTBA M NMPUHIIUIA PAOOTHI
TEJIECKOIIA.
IIpakTHYeckne OCHOBBI ACTPOHOMMH
BOCITPOM3BOJUTH ONPEICTICHUS TEPMUHOB U TTOHATUH (CO3BE3/IME, BHICOTA U KYJIbMUHALIHS 3BE3]T
u CouHlla, SKJIMITUKA, MECTHOE, TIOSCHOE, JIETHEE U 3UMHEE BPEMs);
00BSACHATH HEOOXOAMMOCTh BBEJICHHSI BUCOKOCHBIX JIET M HOBOT'O KaJeHIapHOTO CTHIIS;
00BSACHATH HAOIIO/IaeMble HEBOOPYKEHHBIM TJ1a30M JBIKeHUs 3Be31 U CoJIHIIa HA Pa3IMYHBIX
reorpauueckux mupoTax, Asumxenue u ¢asol JIyHsl, npuunnsl 3atMenuit JIynst u Connua;
MPUMEHSTH 3BE3JHYIO KapTy IS MOMCKa Ha HeOe OonpeaeNeHHBIX CO3BE3INM U 3BE3].
Ctpoenue CoJIHEUHO CHCTEMBI
BOCIPOU3BOJAUTb  WUCTOPUYECKHUE  CBeJleHMsl O  CTAaHOBJEHUW U  Pa3BUTHUHU
reJIMOLeHTPUYECKOM CUCTEMbI MUPA;
BOCIIPOM3BOJIUTh ONpeJeieHUsT TEePMUHOB M TMOHATHU (KOoHUrypalys IJIaHET,
CUHOAWYECKUN U CUJIEpUYECKHMU INepuojibl oOpalleHus IJIaHeT, TOPU30HTaJIbHbIU
napaJijiakc, yrjoBble pa3Mepbl 00'beKTa, aCTPOHOMUYECKAs eJUHULA);
BBIYUCJIATh PACCTOSIHUE /10 MJIaHET M0 TOPU30HTAJIbHOMY MapalJIaKCy, a UX pa3sMepbl MO
yIrJIOBBIM pa3MepaM U pacCTOSAHUIO;
dbopmynrpoBaTh 3akoHbl Kemsepa, omnpejesnsiTb Macchl IJIAHET HAa OCHOBE TPETHETO
(yTouHeHHOro0) 3akoHa Kemnuiepa;
ONHCbIBAaTh OCOGEHHOCTU JBMXKeHUs Tes COJHEYHOW CHUCTeMbl MOJ JeHCTBUEM CHUJI
TATOTEHUS 110 OPOUTAM C PAa3JIMYHBIM 3KCLIEHTPUCUTETOM;
00'bSICHAATh MPUYHMHbI BOSHMKHOBEHUSI MPUIMBOB Ha 3eMJie U BO3MYILEHUN B JIBUXKEHUU
TeJ1 COJIHEYHOU CUCTEMBI;
XapaKTepHU30BaTb OCOOEHHOCTH JIBIDKEHUsS W MaHEBPOB KOCMHYECKHX alllapaToB JJis
uccaenoBaHus Tea CoTHEYHON CUCTEMBI.
Ipupona ten CojiHeYHOH CUCTEMbI
dbopmynvpoBaTh MU OOOCHOBBIBAaTb OCHOBHbIE MOJIOXKEHHWSI COBPEMEHHON THIOTE3BI O
dbopmupoBaHuH Bcex Tes1 COTHEYHOU CUCTEMbI U3 €JUHOTO ra30MbLIeBOro 06J1aKa;



onpezeaTh U pa3inyaTb NoHATUA (CosHeUHas CUCTeMa, JIaHeTa, ee CIYTHUKH, IIJIaHEeThl
3€MHOM TpPYIbl, JIaHEThI-TUTAHThl, KOJIbLIA MJIAHET, MaJible TeJla, aCTEPOU/ibl, IIJIaHEeThI-
KapJINKH, KOMETbl, METEOPOU/ibI, MeTeOopbl, 6011/ 1bl, METEOPHUTHI);

ONMUCBhIBAaTh NpUpoAy JIyHbI U 06'bSACHATH IPUUYUHBI €€ OTJIUYUSA OT 3eMJIY;

[IepeYmuC/IATh CylleCTBEHHble pas/JM4yua NpPUPOJbl JBYX TIpynn IJIAaHET U OOBACHATb
INPUYUHBI UX BOSHUKHOBEHMUS;

IIpOBOJAUTE cCpaBHeHUe MepKypus, BeHepsl u Mapca c 3eMseli o pesibedy NOBEPXHOCTH U
cocTaBy aTMocdep, YKa3bIBaThb CJie/ibl 3BOJIIOLIMOHHBIX U3MEHEHUU IPUPO/bI 3TUX IIJIaHET;
O00BACHATD MEXaHU3M NAapHUKOBOro 3¢dexkra U ero 3HadyeHue A GOPMUPOBAHHUA M
COXpaHEHHUs YHUKAJbHOU IPUPOABI 3eMIIH;

ONMUCBhIBAaTh XapaKTepHble OCOOEHHOCTH NPUPOJbI IJIAHET-TMUTAaHTOB, UX CIYTHUKOB M
KoJIeL;

XapaKTepHU30BaTh NPUPOLY MasblX Tesl COJIHEYHOM CUCTEMBbI U OOBACHATb NPUYUHBI UX
3HAQYUTEJIbHBIX PA3/IN4UK;

ONMCBHIBATH IBJIEHUA MeTeopa U 60J1/a, 00bACHATD NPOLECCHI,

CoJiHue U 3Be3/1bl

onpefesiiTb U pasauyaTb NOHATUA (3Be3za, MoJesb 3Be3/bl, CBETUMOCTb, Iapcek,
CBETOBOM roj);

XapaKTepHU30BaTh PU3NYecKoe COCTOsAHMWe BelecTBa Co/HLA W 3Be3J] U UCTOYHHUKU HX
JHEepruuy;

ONMUCBhIBAaTh BHyTpeHHee cTpoeHHe CoJIHLA M CHOCOObI Nepefiladyy 3HEPrMU M3 LeHTpa K
IIOBEPXHOCTH;

00BACHATH MEXaHU3M BO3HUKHOBeHUS Ha COJIHIerpaHy LMY U IATEH;

ONMCBhIBATh HabJI0JjaeMble NPOSIBJIEHUS COJTHEYHOW aKTUBHOCTH U UX BJIMSIHME Ha 3eMJII0;
BBIYMCJIATb PAacCTOSAHUE 10 3Be3/] 10 TOAUYHOMY NIapaJlaKcy;

Has3bIBaTb OCHOBHBbIE OTJINYUTEJIbHbIE 0COGEHHOCTH 3Be3/, pPas3/IMYHbIX
noc/e/0BaTe/IbHOCTEN Ha AMarpaMMe «ClIeKTP — CBETUMOCTbY;

CpaBHMUBATh MO/JIeJIM Pa3JIMYHBIX TUIIOB 3Be3/, ¢ Moze b0 CoMHLA;

00bACHATD NPUYUHBI U3MEHEHUS CBETUMOCTH NlepeMeHHbIX 3Be3/;

ONMUCBhIBAaTh MEXaHU3M BCIIbIILIEK HOBBIX U CBEPXHOBBIX;

OLleHUBATb BpeMs CylLleCTBOBAHUA 3Be3/, B 3aBUCUMOCTH OT UX MaCChl;

ONMCBHIBATh 3Tallbl POPMUPOBAHHS U 3BOJIIOLIMU 3BE3/;

XapaKTepHu30BaTh (QU3NYeCKUe OCOOEHHOCTH OO'bEKTOB, BO3HUKAWIIUX Ha KOHEYHOU
CTa/IuY 3BOJIIOLUM 3Be3/1: OeJIbIX KapJIMKOB, HEMTPOHHBIX 3B€3/] U UePHBIX JbIP.

Ctpoenue u 3BoI01IUA Beesiennoi
00'bSICHATh CMbICA MOHATUH (KocMmoJsiorusi, BceseHHasi, mojenb BcenenHoi, Bosibiioi
B3PbIB, PEJIMKTOBOE U3JIyYeHHE);
XapaKTepHU30BaTb OCHOBHbIe MMapaMeTpbl ['ajakTUKU (pa3Mepsbl, COCTaB, CTPYKTypa M
KMHEMaTHKa);
omnpeJieJiiThb PacCTOsSIHUE J0 3BE€3/IHbIX CKOIMJIEHUH W TaJlaKTHUK 1o lederiaM Ha OCHOBe
3aBUCUMOCTHU «IIEPUOJ, — CBETUMOCTbY;
pacno3HaBaTh TUIIbI FaJIAKTHUK (CIUpa/IbHbIE, 3JJIMITUYECKUE, HEIPABUJIbHbBIE);
CpaBHMBaThb BbIBOAbI A. JiHmTerMHa U A. A. ®pujamMaHa OTHOCUTEJBHO MOJENU
BcesieHHOU;
000CHOBBIBAaTb CHpaBeAJUBOCTL Mojenu @PpujamaHa pe3sysabTaTaMU HaOJOAeHUN
«KpaCHOTO CMeIeHUsI» B CIIEKTPaX raJakTHK;
dopmyMpoBaTh 3aKOH Xa66.1a;
omnpeziesiiTh PACCTOsIHME [0 TaJAaKTUK Ha OCHOBe 3akKoHa Xa66J1a; MO CBETHMOCTHU
CBEPXHOBBIX;
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OLleHMBATb Bo3pacT BcesileHHOM Ha OCHOBE NMOCTOSIHHOM Xa606.1a;

MHTEPNPETHPOBATh 0OHAPYKEHUE PEJIUKTOBOTO U3JIy4YeHHUS KaK CBUJETENbCTBO B MOJIb3y
rUnoTe3bl ropsiyen BecesieHHOM;

KJaccUGUIUPOBATh OCHOBHbIE MEPHUO/bl 3BOJIIOIMU BceseHHOW ¢ MOMeHTa Hauyajla ee
pacmiupeHnus - bosbmoro B3pbIBa;

WHTEPNPETHPOBATh COBPEMEHHbIE JlaHHbIe 00 YCKOPEHUM pacliupeHus: BceseHHOHW Kak
pe3yabTaTa AEeWCTBUSI aHTUTATOTEHUS] «TEMHOW 3HEPTruU» - BHUJA MaTepUH, NpUpoAa
KOTOPOWU ellle HEU3BeCTHa.

Ku3znb u pazym Bo BeesieHHoi

CUCTEMATU3UPOBATh 3HAHUA O METOJAX MCCJeJOBAaHUS U COBPEMEHHOM COCTOSIHUU
npo6JieMbl CylleCTBOBaHUA »KU3HU BO BcesieHHOM.

AcTpoHOMHUS 3aHHMAET 0c000€ MECTO B CUCTEME €CTECTBEHHOHAYYHBIX 3HAHUH, TaK KaK
OHa 3aTparuBaeT ITyOWHHBIE BOIPOCHI CYIIECTBOBAHUS YEJIOBEKA B OKPYKAIOIIEM MHUPE U B HEl
KOHIIEHTPUPYIOTCS OCHOBHBIC MPOTUBOPEUUsT MEXKIy ObITHEM ueloBeKa W ero co3HanueM. Ha
IOPOTSKEHUHM THICAYENIETUH acTPOHOMMS IIarana B HOTy ¢ Quiocodueir M peruruei,
uHpopManuel, MovYepnHyTol W3 HaOIroAeHWi 3BE3MHOrO HeOa, MUTajda BHYTPEHHHH MHp
YeloBeKa, €ro pEJUrHo3Hble NpeacTaBieHus o0 okpyxkaromem Mupe. Bo Bcex apeBHHX
GuI0COPCKUX TIKOJAX aCTPOHOMHS 3aHMMalla BeIyllee MecTo. Tak Kak acTpOHOMHS He
3aTparvBaja HEMOCPEACTBEHHO YCJIOBUS KM3HU U JIEATEIHHOCTH YEJIOBEKa, TO MOTPEOHOCTH B
Hel BO3HUKaIa Ha O0Jiee BHICOKOM YPOBHE YMCTBEHHOTO M JYyXOBHOTO pPa3BUTHS YEJIOBEKa, U
M03TOMY, OHA ObLJIa TOCTYITHA TOHUMAHUIO Y3KOT0 Kpyra 00pa30BaHHBIX JTIOACH.

Bcé coBpemeHHOe ecTecTBO3HaHUE: (PHU3HKa, MaTeMaTHKa, Teorpadus u Apyrue HayKu —
MUTAJIOCh M Pa3BUBAIOCH Onarojaps pa3BUTUIO acTPOHOMHH. JlOCTaTOYHO BCIIOMHUTH
MEXaHUKY, MaTEMaTUYECKUI aHallnu3, pa3BuThie HhI0TOHOM M €ro rocienoBareasiMiu B OCHOBHOM
JUIsi OOBsICHEHMs NBIKeHUsI HeOecHbIX Tell. COBpeMEHHbIE HAEU M TEeOpUu: o0Ilas Teopus
OTHOCHUTEIIEHOCTH, (PU3HMKA AJIEMEHTAPHBIX YaCTHII — BO MHOTOM 3MKIYTCS HA JOCTHIKCHHSX
COBPEMEHHOM aCTPOHOMUH, TAKUX €€ Pa3/IesioB, Kak acTpo(pU3UKa U KOCMOJIOTHS.

1.4. KosinuecTBO 4acoB Ha 0CBOeHHe padoueil MporpaMMbl y4eOHOM JMCIUIITHHbI
MaKcUMalibHasl yueOHas Harpyska oOydarouierocs coctaBiseT 54 yaca, B TOM YHUCIIE:
00s13aTeNbHOM ayIUTOPHOM y4eOHOM Harpy3Kku oOydJaromierocs 36 Jaca;
CaMOCTOSTeNIbHOU paboThl oOyuatorerocs 18 yacos.



2. CTpyKTypa U coaep:xkaHue padoyeil mporpaMMbl y4eOHOM JUCUMIIIIHHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yueOHoii paboTbl

O0BbeM yacoB

MakcumasbHas yueOHasi Harpy3ka (Bcero) 54
O06s13aTesIbHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 36
B TOM YHCJIC:
Teopernueckue 3aHATUS 26
[IPAKTUYECKUE 3aHSITHS 10
CamocTosiTe/ibHasi padoTa o0yuaruierocs (Bcero) 18

B TOM YHCJIC:

Buinonnenue peghepamos

Buinonnenue npezenmayuti

Paboma ¢ ONOPHBIM KOHCNEKNIOM

Buvinonanenue unousuoyanbrwvix 3a0anuil

IIpomexyTouHast arrecranus B ghopme oughghepenyuposannozo 3auema




2.2. TeMaTHyeCKHil IJIAH U COJAepPKaAHME YUeOHON JUCUMIIIIMHBI

HaumeHoBaHue pa3jesioB U TeM Coaeprxanue yueOHOIro MaTepuasa, 1a0opaTopHble padoThbI U NPaKTHYecKue 3aHATUs, | O0beM | YpoBeHb
CaMOCTOSITeJIbHAsI padoTa 00y4ar0IIMXCS. 4YacoB | OCBOEHHUS
1 2 3 4
Coaep:xaHue y4eOHOro MaTepuaJia 2 1
Tema 1. AcrpoHomus, e€ 3Ha4enne U | Yto u3ydaeT aCTpOHOMHUSI.
CBsI3b C IPYIT'MMH HayKaMH. HaGmronenus — ocHOBa aCTPOHOMHH. 2
CPC Nel: IlpencraButh rpaduuecku (IIpeacraButh rpadgudecku (B BUIE CXEMBbI) 2
B3alMOCBS3b ACTPOHOMUU C IPYTMMH HayKaMu, IOJUYEPKUBas CAMOCTOSITEIbHOCTh
aCTPOHOMMHU KaK HAyYKH U YHUKAJIBHOCTb €€ MIPEJIMETA).
Coaep:xanue yueOHOro MaTepuaJia 4 2
Tema 2. IIpakTH4yeckue 0OCHOBBI 3Be3/bl U co3Be3aus. HeOecHble koopauHaThl. 3BE3/1HbIE KapThl. Buanmoe nBuxeHue 38e3/1
aCTPOHOMHH. Ha pa3IM4yHbIX reorpapuueckux muporax. 'onnunoe nemxenue CoiaHua. DKIMITHKA.
JlBrxeHue U ¢a3pl TyHbI. 3aT™MeHus: COJHIIA U JTyHBI.
IIpakTnueckoe 3ansitue Nel: «IIpakTHuecKkue OCHOBBI aCTPOHOMMM» 2
CPC No2: «Bpewms u kaneHiapb» (COCTaBUTh KOHCIIEKT) 2
Coaep:xaHue y4eOHOro MaTepuaJia 4 2
Tema 3. Ctpoenne CosiHeUHOH PazButue npencrasnenuit o crpoennn mupa. Konpurypamuu mnaset. CHHOAWYECKUNA
CHCTEMBI. nepuo/. 3aKoHb! ABMKeHU M1aHeT CoinHeuHoM cuctemsbl. Onpenenenne paccTosIHUN 1
pa3MepoB Ten B ConHEUHOH cucTteMe. J[BUyKEeHNE NCKYCCTBEHHBIX CITyTHUKOB U KOCMHUYECKHX
annapatoB (KA) B ConneuHoii cucreme.
IIpakTnyeckoe 3ansaTue Ne2: «Ilnan CoHEYHON CUCTEMBIY. 2
CPC Ne3: «OTKpbITHE U IPUMEHEHUE 3aKOHA BCEMUPHOTO TSATOTEHUSD (COCTaBUTh 2
KOHCIICKT).
Coaep:xaHue y4eOHOro MaTepuaJia 2 2
Tema 4. TIpupona rea Cosneunoii | ConHeyHas cHCTeMa KakK KOMIUIEKC Tell, UMEIOIUX o01iee mpoucxosxkaeHue. 3emis u Jlyna —
CHCTEMBbI. NBOMHAas maHeta. J[Be rpynmnsl maneT. [Ipupona nmimaner 3emHon rpymnsl. [LtaneTst
TUTaHThI, UX CIYTHUKHU U Kosiblia. Masble Tena ColHeYHOM cucTeMbl (acTepouabl,
KapJIMKOBBIE TUTAHETHI U KOMETHI). MeTeopsl, 60IUAbI, METEOPUTHI.
IIpakTnyeckoe 3ansaTue Ne3: «IIpupozaa ten CoaHEUHON CUCTEMBIY. 2
CPC Ne4: «ITapuukoBsiid 2 dexT: mons3a uiam Bpea?» (pedepar). 4
Tema 5. CosHue u 3Be311b1 Coaeprxkanue yueOHOro MaTepuaJa 4
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COJIHLIGI €ro CoCTtaB U BHYTPCHHCC CTPOCHUC. ConHeyHas akTUBHOCTH U €€ BIMSHUC Ha
3emmo. Guszndeckas ImpupoJa 3B€31. HepeMeHHme 1 HCCTAHUOHAPHBIC 3BE3/1bI. :‘)BOJ'IIOI_II/IH
3BC31.

IIpakTuyeckoe 3ansiTue Ne4: «CoJiHIIE U 3BE3]IbI». 2
CPC NeS: IlpuHnunuanbHoe OTIHYME PU3NUECKUX TEPEMEHHBIX 3BE3/1 OT CTAllMOHAPHBIX. 4
Tema 6. CTpoeHUe U IBOJTIOIUSA Coaep:xaHue y4eOHOro MaTepuaJia 4 2
Bcenennoin Hama I'anaktuka. Jlpyrue 3Be3aHble cucTeMbl — ranakTuku. Kocmonorusa Hagana XX Beka.
OCHOBBI COBPEMEHHOW KOCMOJIOTHHU.
CPC Ne6: CpaBHuTE NMPOILIbIE IPECTABICHUS O CTPOCHUU BceeHHOM B re0leHTpUYeCKON 4
Y TeJIMOLIEHTPUYECKOMN CUCTEMaX MUpPa C COBPEMEHHBIMH.
Tema 7. ’Ku3Hb u pazyMm Bo Coaep:xanue yueOHOro MaTepuaJia 2 2
Bcenennoit OnanHoKM 11 MBI BO Beenennoit?
Ypok-koHdepenius «OauHOKH U Mbl BO Beenennoit?» 2
JAuddepeHnpoBaHHbIii 3a4eT 2
HTroro: 54

Jlj1g XapakTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOr0 MaTepHalia UCIOIb3YIOTCS ClEeayIoIIne 0003HaYeHUS:

1. — 03HAKOMUTEINBHBIH (y3HABAaHUE paHEe H3yUEHHBIX 0OBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKIIMHU HITH ITOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJHEHHE JAEATEIbHOCTH, PEIIeHUE MPOOIEMHBIX 33/1a4)
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3. YcaoBus peaau3anuu y4eOHOM 1 CHUTIITHHBI
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MaTE€PHAJbHO-TEXHHYECKOMY 00ecneYeHHI0

Peanuzamuss  mporpaMMbl  JUCHMIUIMHBL  TpeOyeT  Hainuuusa  ydeOHOro  kaOuHera
«ACTPOHOMUSY.

ObopynoBanue yueOHOro kaduHera:

* MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC TPEro1aBaTes;

* HArJISTHBIE TTOCOOUST (KOMIUIEKTHI y4eOHBIX TaOJHII, IJIAKATOB, HACTEHHBIX T€OrpaduIecKuX
KapT, MOPTPETOB BBIAAIOIIMXCS YUECHBIX-TeorpadoB u Ip.);

* HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOHS;

* KOMIUIEKT TEXHHYECKON IOKYMEHTAIlMH, B TOM YHCII€ IacropTa Ha CpeAcTBa OOydeHHs,
MHCTPYKIIHUU MO UX MCTIOJIb30BAHUIO U TEXHHUKE 0€30MaCHOCTH;

» OubMoTeuHbIN HOH/I.

TexHnuyeckue cpeacTBa 00y4eHusi:

-  KOMIIBIOTEp C JIMIEH3MOHHBIM MPOTPAMMHBIM  OOECIEYCHUEM, MYJIbTUMEIUNHOE
obopyioBaHue.

3.2. UudopmannoHHoe odecriedeHue 00ydeHus.

Ilepeyenb yueOHbIX n31aHMi, UHTEpHET-peCcypCcoB, 10NOJTHNTEIbHOM JUTEPATYPbI

OcHOBHbBIEC UCTOYHHKHU:

1. Kynamm M.A.. ActpoHomusi: o0mieoOpa3zoBaTesibHas MOJArOTOBKA: yd4el. mocoOue s
KOJIJIEIKEN

JlononHuTeabHbIE UCTOYHUKU:

1. Boponuos-Benssmunos b.A., Ctpayt E.K. Actponomust 11 kiacc - M.: [Ipocsemienue,

2018.

Bcenennas mkonbauka XXI Beka. - M.: 5 3a 3nanus, 2007.

®dwusuka Beenennoit. 1-e u3n., 1976, Hayka, 2-¢ uzj., 2004.

Kmumumma U.A. ActporoMus Hamumx aHen.- M.: 1986.

Kmumunma U.A. Otkpsitue Beenennoit.- M.: 1987

Myxun JI.M. Mup actponomunu, 1987.

Hazapersan A.Il. MnTennext Bo Beenennoii.- M.: Henpa, 1990.

No ko

8. [Ilapkep b. Meura Diinmrelina. B mouckax eauHo#l Teopuu crpoeHus: BeeneHnoit.- M.:
Hayxka, 1991.

9. ®enepanpHblii 3aKk0H OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
denepanuny».

10. ITpuka3 Munob6puayku Poccun ot 17.05.2012 Ne 413 «O0 yTBepkaeHuu (enepanbHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTAaHAAPTA CPEIHETO (TIOIHOT0) 00IIero 00pa3oBaHMs.

11. Ilpuka3 MunoOpHayku Poccunm ot 29.12.2014 Ne 1645 «O BHeceHUM HM3MEHEHUI B
[Ipuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepaunn ot 17.05.2012 Ne 413 «O6
YTBEPKICHUH (peliepabHOrO roCyAapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIAPTa CPEIHEro (IIOHOIO0)
o011ero 0opa3oBaHU»».

12. Tlpuka3 MwunoOpHayku Poccum ot 29.06.2017 Ne 1645 «O BHeceHWM HM3MEHEHHUH B
(dbenepaibHBIA TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPT CpPEIHEro oOImero oOpa3oBaHUS,
YTBEPKJCHHBIH Mprka3zoM MuHuctepcTBa oOpasoBanus u Hayku P® ot 17.05.2012 Ne 413.
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13. Ilucemo JlemapTrameHTa TOCYJAapCTBEHHOW MOJUTHKUA B cdepe MOATOTOBKH pabodmMx
kanpoB u JII[1O Muno6punayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHmanuu mo opraHu3aiuu
MOJIy4eHHUsI CpelHero odmero oOpa3oBaHHUsS B Mpeleinax OCBOCHHUS OOpa30BaTENBHBIX IMPOTPaMM
cpenHero mpodeccHoHaILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHMs C YYETOM
TpeOoBaHMIl (pemepanbHbIX TOCYJApCTBEHHBIX OOpa30BATENbHBIX CTAHJAPTOB M  IOJy4aeMOi
npoeCCUU WM CIIENUAILHOCTH CPEIHET0 MPO(ecCHOHAITBHOTO 00pa30BaHUsD).
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4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB OCBOCHUS Y4eOHOM TMCUMILTHHBI
OCHOBHOH L€ OIICHKH OCBOEHHUS Y4eOHOM NHUCUHUIUIMHBI SIBJISAETCS OIEHKAa OCBOCHHUS

YMEHUHI U YCBOCHHBIX 3HAHUM.

Onenka KayecTBa OCBOCHUS y4eOHOW AMCUMIUIMHBI BKJIIOYAET TEKYIIUHA KOHTPOJIb 3HAHUH,
MIPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAIIUIO O0YYarOIIUXCSI.
KoHTposib H omeHKa pe3ylbTaTOB OCBOCHUSA y4eOHOW JAMCHUUIUIMHBI  OCYIIECTBIISIETCS
IperoiaBaTeNieM B MpoIecce MPOBEACHUS MPAKTHUECKUX, CAMOCTOSATENIBHBIX, KOHTPOJIBHBIX padoT U
9K3aMEHa.

IIpenmeTHbIe pe3yJibTATHI 00yYeHH S @DopMBbI U METO/IbI KOHTPOJIS
U OIIeHKH pPe3yJIbTaToB
o0yueHust
. CMBICII TOHATHH: aKTUBHOCTb, ACTEPOM[, ACTPOJIOTHs, | ¥ CTHBIN KOHTPOJIb

acTpoHOMHUsI, acTpodusmka, armocdepa, 6ouI, Bo3MyIIeHus, | (AHAMBUILYalbHBIH,

BOCXOJ CBETHJA, BpalleHHe HeOeCHBIX Te, Bcenennas, | QpoOHTaIBHBIN).

BCIIBILIKA, ['amakThKa, TOPU30HT, IrpaHyJibl, 3aTMEHUE, BUbI

3B€3l, 30JMaK, KaJIeHJAapb, KOCMOIOHMS, KOCMOJIOTHS,

KOCMOHAaBTHKa, KOCMOC, KOJblla IUIaHET, KOMEThI, Kparep, | [loaroroska pedeparos,

KyJIbMHHAIMsI, OCHOBHBIE TOYKH, JIMHHM W IUIOCKOCTH | IIPE3CHTALMM.

HebOecHOM cdepbl, MarHuTHas Oyps, Meraranaktuka, MeTeop, | TeCTOBbIE 3aJaHus.

METEOPUT, METEOPHBIE TENO, HOXKb, MOTOK, MueuHblil [1yTs,

MOpst ¥ MaTepuku Ha JIyHe, HeOecHas MEXaHWKa, BUAMMOE U | BBINONIHEHNE pa3sHOYPOBHEBLIX

peanbHOE JBMOKEHHE HEOCCHBIX TEl W WX CHCTEM, | 3aJaHHuu.

obcepBaropus, opOuWTa, IUlaHeTa, mOJsApHOe  cusHue, | Habmronenne u OLCHKaA

npotyOepaHerl, CKOIUICHHE, CO3BE3IHsI U MX KiacCH(UKAIus, | BHIIOTHCHHUS MPaAKTUYECKUX

COJIHEYHAsl KOpOHA, COJHIECTOsIHHE, cocTtaB COMHEYHOH | JACHCTBHM.

CUCTEMBI, TEIIECKOI, TEPMUHATOP, TYMaHHOCTbh, (a3wl JIyHEI,

dotochepnnie  dakenb, xpomochepa, UepHas AbIpa,

DBOJTIOIHS, SKJIHUITHKA, SPO;

. onpeneneHue (GU3NYECKUX BEIUYUH: aCTPOHOMHUYECKAsS

eauHuIa, adenuii, 6IeCK 3Be37bl, BO3pacT HEOECHOro Tena,

napajylakc, TapceK, TMEepHUoJ, TMepureuii, (GuUnIecKue

XapaKTePUCTUKU IJIAHET M 3Be3/l, UX XUMHUYECKHI COCTaB,

3B€37[Has BEJIIMYMHA, PAAUAHT, PAJNYC CBETHJIA, KOCMUYECKHUE

pacCTOsIHUSI, CBETUMOCTb, CBETOBOM IO, C)KaTHE IUIAHET,

CHUHOAMYECKUH W  CUACPUYECKMH  NEPUOJ, COJIHEYHas

AKTHUBHOCTb, COJTHEYHAs! IOCTOSIHHAS, CIIEKTP CBETSALIMXCS Tel

CoOJTHEYHOM CUCTEMEL;

o CMBICT paboT U (OPMYJIUPOBKY 3aKOHOB: ApPHUCTOTEINS,
[Ironemes, I'anunes, Komnepnuka, bpyno, JlomoHOCOBa,
l'epmiens, bpare, Kemnepa, Hsiorona, Apamca, Iames,
benononsckoro, bpenuxuna, Crpyse, I'epummnpynra-Paccena,
Xabb6uma, [lomiepa, ®puamana, DUHIITEHHA,

. WCIIOJIB30BaTh KapTy 3BE3IHOTO HeOa Il HAaXOXKIICHUS
KOOpJIMHAT CBETUJIA;

. BBIPQXKEHHUE pE3YyJIbTaThl HM3MEPEHUH M paCueTOB B
eauHuALaX MexXIyHapOJHON CUCTEMBI;

. MIPUBEACHUE MPUMEPOB MPAKTUYECKOTO HCIIOJIb30BAHUS
ACTPOHOMUYECKHUX 3HAHHUM O HEOECHBIX TelaX U WX CHCTeMaXx;

o peuieHne  3aJa4d = Ha  NPUMEHEHHE  HM3YYEHHBIX

14



ACTPOHOMUYCCKHX 3aKOHOB.

WTororoii arTecranueii Mo TUCHUILIMHE sSBIseTCS nudepeHITMpOBaHHBIA 3a4eT.

Paszpaborunk:
[IpenonaBaTens acTpOHOMUU AntonoBa . A.
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