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1. MACIIOPT PABOYEM MPOI'PAMMBI YYEFHOM JUCIUIIJITHBI
OY /.10 AcTponomusi

1.1. O6sacTh NPUMEHEHHUS IPOTPAMMBI.

Pabouas mporpamma 00mIe00pa3oBaTeIbHON  y4eOHOW JUCHUIUIMHBI  « ACTPOHOMUSIY
MpenHa3HaueHa Ui peallu3alid  CPeJHero oOmero oOpa3oBaHus B MpeAeliax OCHOBHOM
npodeccroHabHON 00pa3zoBaTebHON mporpamMmbl o npodeccuu 13.01.10. Inekmpomonmep no
PEMOHmMY U O00CIYHCUBAHUIO INNEKMPOODOpyOosanua (no ompacaam) B COOTBETCTBUM C
porpaMMoi o011eo0pa3oBaTeIbHON JUCITUTUIMHBI « ACTPOHOMHMSIY.

Nzyuenne «ActpoHomMum» Ha 0a30BOM YpOBHE CpeaHero (IMOJHOTro) odmiero oOpa3oBaHUs
HaIpaBJICHO Ha JIOCTHUKEHUE CIICYIONIUX 1eJIei:

* OCO3HAHWE MPUHIUNHAILHOW pOJIM ACTPOHOMHUU B TO3HAHUHM (PYHIAMECHTAJIBHBIX 3aKOHOB
IPUPOIBI M POPMHUPOBAHUS COBPEMEHHOW €CTCCTBEHHOHAYYHOM KapTUHBI MHPA;

* npuoOpeTeHre 3HaHUHN 0 (PU3NUECKON MPUPOJE HEOECHBIX T€N U CUCTEM, CTPOEHUS U IBOJIIOLIUU
Bcenennoi, mpocTpaHCTBEHHBIX M BPEMEHHBIX MacmTabax BcenmenHol, HamOosiee Ba)KHBIX
ACTPOHOMHYECKUX OTKPBITUSX, OTIPECIIUBIINX PA3BUTHE HAYKH U TEXHUKH,

*  OBIIQJICHHE YMCHHUSIMH OOBSICHITH BUIMMOE ITOJIOKEHUE U JIBUKCHHE HEOSCHBIX TEJ TPUHITHUITAMH
OTIpEJICIICHUsI MECTOIOJIOKCHUSI W BPEMEHH 110 AaCTPOHOMHUYECKHM OOBEKTaM, HaBBIKAMHU
MTPAKTUIECKOTO MCIIOJIH30BAHMS KOMITBIOTEPHBIX MPWIOKCHHH JIJIS OTIPEACTICHUS BU/IA 3BE3HOTO
HeOe B KOHKPETHOM ITYHKTE JUIS 33JJaHHOTO BPEMEHU;

* pa3BHUTHE II0O3HABATEIBHBIX HHTEPECOB, HMHTE/UICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH B
Iporecce MPUOOPETSHUS 3HAHUKM 10 aCTPOHOMHUH C HCIIOJIB30BAHHEM PA3IMYHBIX UCTOYHUKOB
WH(OPMAIIMK U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHI;

* HCIOJIB30BaHHWE MPHOOPETEHHBIX 3HAHUH W YMEHUH IS pENICHHsS MPaKTHYCCKHX 3a1ad
MMOBCETHEBHOM KH3HU,

* (opmupoBaHuE HAYYHOTO MUPOBO33PEHUS;

* (opMHpoBaHHE HAaBBIKOB HCIIOJIb30BAaHUS E©CTECTBCHHOHAYYHBIX M OCOOCHHO (PH3HKO-
MaTeMaTHYeCKUX 3HAHUN a1 OOBEKTUBHOTO aHaju3a yCTPOMCTBA OKPYXKAIOIIEr0o MHpa Ha
npuMepe AOCTHKEHU COBPEMEHHOM acTpo(dU3UKH, ACTPOHOMHUH U KOCMOHABTHUKH.

B mnporpammy BKIIOUEHO coOJiep)KaHUE, HampaBiIeHHOE Ha (OPMHUPOBAHHME Y CTYACHTOB
KOMIIETEHIINHM, HEOoOXOoAUMBIX mia KadectBeHHOro ocsoenus OIIOIT CIIO ma 6a3e OCHOBHOIO
oOuiero o0pa3oBaHusl C TMOJY4YEHHEM CpenHero oOmiero oOpa3oBaHMs MPOrPAMMBbI MOATOTOBKH
KBaTHU(HUIIMPOBAaHHBIX pabounx, cayxamux (ITTIKPC).

B nporpamme yueOHOUW AMCHUIUIMHBI «ACTPOHOMUS» YTOYHSIETCS COJEpKAaHUE Y4eOHOTO
Marepuaina, I[OCJIeI0BAaTeIbHOCTh €ro W3Yy4YeHHs, pachpelieieHne Y4eOHBbIX YacoB, TeMaTHuka
JOKJIaJIOB, BHUIBl CAMOCTOATEIBHBIX PA0OT C y4eToM CHEHU(PHUKHA MpPOorpaMM MOJATOTOBKU
KBIM(ULIIUPOBAHHBIX PAO0OUMX, CIYXKAIIUX OCBAaUBAEMOM MPOQeCcCuu.

OcBoenune paboueil mporpammbl Y4eOHON ITUCHHUIUIMHBI ~ BO3MOXKHO C MPUMEHEHUEM
AIIEKTPOHHOTO 00YUEHUS U AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

1.2 O6masi XapaKTepUCTUKA Y4eOHOM THCIUNIUHBI

ActpoHOoMHsT — ydyeOHAas JUCHMIUIMHA, HANpaBICHHAs Ha M3YYCHHE JOCTIIKCHUI
COBPEMCHHOW HAyKU M TEXHHUKH, (POPMUPOBAHHE OCHOB 3HAHMI O METOJIaX M Pe3y/IbTaTaX Hay4HBIX
UcclenoBaHui, pyHIaMEeHTaTbHBIX 3aKOHAX MPUPOJIbI HEOECHBIX TeN U BceneHHoi B ienoMm.

ACTpOHOMHS B POCCHICKOM IITKOJIe BCET/la paccMaTpUBallach Kak Kypc, KOTOPBIH, 3aBepiias
¢dbusznKo-MaTeMaTH4eckoe 00pa3oBaHHE BBITYCKHUKOB CpEIHEH IIKOJIBI, 3HAKOMHUT HX C
COBPEMEHHBIMH TPEJICTaBICHUSIMH O CTPOCHMM U DBOMIONUM BcenenHoit u cmocoOcTByeT
(hOpMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUSI.

Kypc actpoHoMuu mpu3BaH CcHocoOCTBOBAaTH (HOPMHUPOBAHUIO COBPEMEHHON HayYHOU
KapTUHBl MHpa, PACKPBIBAas Pa3BUTHE IMPEACTaBICHHN O CTpOeHWU BceneHHOW Kak OgHOU U3
BOKHEHIIMX CTOPOH IJIMTENHLHOTO M CIIOKHOTO TYTH TO3HAHUS YEJIOBEYECTBOM OKpYKaromei
MIPUPOJIBI M CBOETO MECTa B HEH.

OcoOyio ponb MpU HM3YyYECHUH AaCTPOHOMHUHU JOJDKHO CHITpaTh HCIOJIB30BaHHE 3HAHUIA,
MOJIyUeHHBIX CTYJICHTAMH IO JPYI'MM €CTeCTBEHHOHAYYHBIM IIpeIMeTaM, B MEPBYIO OUYepeab IO
busuke.



Marepuan, usydaemblii B Hadajne Kypca B TeMe «OCHOBBI IPaKTHYECKOH aCTPOHOMHUNY,
He00X0IuM 1711 00BsICHEHUS HAOII0aeMbIX HEBOOPYKEHHBIM IJ1a30M aCTPOHOMHUYECKHX SIBJICHHA. B
OpraHm3aluy HAOMIOJCHWI MOTYT IOMOYb KOMITBIOTEPHBIC WPUJIOKEHHUS Ui OTOOpakeHUs
3Be3HOTO HeOa. Takue MpUIIOKEHUs TIO3BOJISIOT OPUEHTUPOBATHCS CPEIU MUPHAT 3BE3/I B PEIKUME
pEATbHOTO BPEMEHH, IMOJYYUTh HWHPOPMAIUIO M0 HanOoJiee 3HAYUMBIM KOCMHYECKUM OOBEKTaM,
moApoOHBIC NaHHBIC O IUIAHETAaX, 3BE3/aX, KOMETaX, CO3BE3AMSIX, MO3HAKOMHUTHCS CO CHHMKAMH
IUTaHET.

Actpodusmnueckasi HampaBICHHOCTh BCEX TOCIEAYIOIMIMX TEM Kypca COOTBETCTBYET
COBPEMEHHOMY IIOJIO)KEHUIO B Hayke. [JlaBHOM 3ajayedl Kypca CTaHOBUTCS CHCTEMAaTH3alUs
OOIIUPHBIX CBEJCHHUI O MPHUPOJEe HEOCCHBIX TEl, OOBSICHCHHE CYIISCTBYIOIINX 3aKOHOMEPHOCTEH H
packpeITHe (PU3NYCSCKOW CyNIHOCTH HabmomaeMblx Bo Bcenennoit siBinenmii. HeoOxoammo 0co6o
MOJYEPKUBATh, YTO OTO CTAHOBUTCS BO3MOXHBIM OJlarojaps I[IUPOKOMY HCIIOJIb30BAHUIO
(U3HYECKUX TCOPHUH, a TAKXKE UCCIICIOBAaHUH M3ITydCHHs] HEOCCHBIX TEJI, TIPOBOJUMBIX TIPAKTHUECKU
0 BCEMY CIIEKTPY AJIEKTPOMArHUTHBIX BOJH HE TOJBKO C MOBEPXHOCTH 3EMIIH, HO U ¢ KOCMUYECKHX
anmapaTtoB. BcelleHHas pe1oCcTaBisieT BO3MOKHOCTh U3yUSHHS TAKUX COCTOSIHUN BEIIECTBA W MOJIeH
TaKUX XapaKTePUCTUK, KOTOPBIC MOKAa HEJOCTIXKHMBI B 3€MHBIX JIabopaTopusix. B xone m3ydeHus
Kypca BaXXKHO C(POPMUPOBATH MPEACTABICHUE 00 IBOJIOIMN HEOPTAHUYECKOH IPHUPOJIBI KaK TIIaBHOM
JOCTHKEHUH COBPEMEHHON aCTPOHOMUM.

TeopeTndeckne  CBEJIEHUS IO  ACTPOHOMHH  JIOTIOJHSIOTCS  JIEMOHCTpAIMsIMH U
MPaKTUYECKUMH paboTaMu.

BaxxHyro poJib B OCBOGHUH Kypca WTPAIOT MPOBOJIMMBIC BO BHEYUYEOHOE BpeMsl COOCTBCHHBIE
HaOmoeHust cTyaeHToB. Crenuduka TUTAHWPOBAHUS JTHX HAOIIOACHUN ONpEAeTsaeTcs JBYMS
obcrositenscTBamMu. Bo-miepBbiX, OHM (32 wHcKiIOUYeHHeM HabmoneHuid ConHIA)  TOJDKHBI
MIPOBOJIMTHCS B BEUECPHEE MIIM HOUYHOE BpeMs. BO-BTOPBIX, 00BEKTHI, TPHPO/Ia KOTOPBIX U3ydaeTcs Ha
TOM WJIM UHOM YPOKE, MOTYT OBITh B 3TO BpeMs HEAOCTYIHBI il HabmoaeHuil. [1pu manuposanun
HaOMIOACHUN ATHUX OOBEKTOB, B OCOOCHHOCTH IUIAHET, HEOOXOAMMO YYHTHIBaTh YCIOBUS WX
BUJIUMOCTH.

N3yuenne o0meoOpa3oBaTebHON YYeOHOW AMCIUIUIMHBI «ACTPOHOMHS) 3aBEPIIACTCS
MO/IBE/ICHUEM UTOTrOB B hopMe 3aueTa B paMKax MPOMEXKYTOUHOM aTTecTalu CTY/IEHTOB B IIpoLiecce
ocsoenust OITOII CIIO ¢ nmosrydenrem cpemHero oomero oopa3oBaHHMsL.

1.3 Mecro YyuyeOHOI JAUCHUIVIMHBI B CTPYKTYpe OCHOBHOIi  mpodeccHOHAIBLHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbI.

YyeOHas AMCUMIUIMHA  «ACTpOHOMHS»  sABIsieTcs  oOuieoOpa3oBaTenbHONM — yueOHOU
JUCIMIIIMHOH.

1.4 Pe3yabTaThbl OCBOEHHS Y4eOHOH TUCHUILIMHBI

B pe3ynbraTe n3yueHus: acTpoHOMUU Ha 6230BOM YPOBHE CTYAEHT JAOJDKEH:

3HATH/IIOHUMAThD .

CMBICJT TIOHSTHH: TEOLEHTPUYECKas M T'eIHOICHTPUYECKAs CHCTeMa, BHUJIMMAas 3BE3IHAs
BEJIMYMHA, CO3BE3JIME, IPOTHBOCTOSHUS M COCJUHEHHUS IIJIaHET, KOMETa, acTepOH, METeop,
METEOpUT, METEOpOU], IUIaHeTa, CIyTHUK, 3Be3da, ConHeuHas cucrteMa, [ amakTtuka, Bcenennas,
BCEMHUPHOE U TMOSICHOE BpeMsi, BHECOJTHEUHas TIaHeTa (IK30IUIaHeTa), CIIeKTpaibHas KiaccuUKaius
3BE3]1, MapaJljlakc, PEeIUKTOBOE U3TydeHne, bomblnoi B3phIB, YepHas AbIpa;

CMBICT (PM3UYECKUX BEIMYMH: MapCeK, CBETOBOM T'OJl, aCTPOHOMHYECKAas €TUHUIIA, 3BE3THAS
BCJIMYMHA;

cMBbIcT GU3NYECKOTO 3aKOHa Xa0bma;

OCHOBHBIE 3TaIbl OCBOCHUSI KOCMUYECKOTO MTPOCTPAHCTBA;

TUNOTE3bI MporcXoxaeHUsT COIHEYHON CUCTEMBI;

OCHOBHBIE XapaKTePUCTHKHU U cTpoeHre COHIIa, COTHEYHON aTMOC(hephl;

pasMepsl ['anakTuku, mojiokeHrue u mepuon ooOpamienuss CoNHIIA OTHOCHUTENBHO ILIEHTpa
I"anakTukuy;

yMeTh:



MPUBOJIUTH MPHUMEPHI: POJIM aCTPOHOMHUHU B Pa3BUTUMU LMBWIM3AIUHU, MCIOJIb30BaHUS
METOJIOB UCCJICIOBAHUM B aCTPOHOMHUH, PA3JIMYHBIX AUANA30HOB 3JIEKTPOMArHUTHBIX U3TyUYCHUN JIJIs
noytydeHus: nHpopManuu 00 o0bekTax BceneHHOH, MmoyrydeHus: acTpOHOMHUYECKOW MH(OpMauu ¢
MMOMOIIIBI0 KOCMUYECKHUX alllapaToB U CHEKTPAIbLHOTO aHaM3a, BIUSHUS COJIHEYHOW aKTUBHOCTH Ha
3emito;

OTHMCHIBATh W OOBSACHATH: Pa3NUuMs KaJCHIaped, yCIOBHUS HACTYIUICHUS COJHEYHBIX W
JYHHBIX 3aTMEHUM, (Pa3wl JIyHbI, CyTOUHBIE JBUKEHUSI CBETWJI, IPUYMHBI BOSHUKHOBEHUS MPUITUBOB
W OTJIMBOB; TMPUHIIMI JACUCTBUS ONTHUYECKOTO TEJIECKOIa, B3aUMOCBS3b (PU3UKO-XUMHUYECKUX
XapaKTePUCTHK 3BE3]l C HCIIOJIb30BAHHEM JIHATPAMMEBI «I[BET-CBETUMOCTEY», (DH3MUECKUE TPUYUHBI,
OTIPENICTISAIONINE PABHOBECHE 3BE3]l, MCTOYHUK DHEPIUU 3BE3 M MPOUCXOKICHHE XHUMHUYECKUX
JJIEMEHTOB, KPaCHOE CMeIeHUe C moMoInisio dddekra Jlomepa;

XapaKTepU30BaTh 0COOCHHOCTH METOJOB TMO3HAHUS aCTPOHOMHH, OCHOBHBIE AJIEMEHTHI U
cBoiicTBa 1uiaHeT COJHEYHOM CHUCTEMbI, METOJbl ONPEIEICHNUs PACCTOSIHUNA U JIMHEHHBIX pa3MepOB
HEOECHBIX TeJ, BO3MOXKHBIE ITYTH 3BOJIIOIIUH 3B€3]] PA3JINYHON MacCCHI,

HaxoJUTh Ha HeOe OCHOBHBIC co3Be3aAusi CeBEpHOTro Mmoiymiapus, B ToM yucie: bombinas
Mensenuna, Manas Measeauiia, Bonomnac, Jlebens, Kaccuonesi, Opuon; cambie sipkue 3B€3/1bl, B TOM
yucne: [lonspuas 3Be3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiize;

WCIIOJIb30BaTh KOMITHIOTEPHBIC TIPUIIOKEHUS I onpeneneHus noyuoxxenus: Connia, JIyHb
Y 3BE€3]1 Ha JTIIOOYIO JIaTy W BPEMs CYTOK JJIs JAHHOTO HACEJICHHOTO MyHKTA;

WCIIONb30BaTh TMPUOOpPETEHHbIE 3HAHWUS W YMEHUS B MPAKTHUYECKOW NEATETbHOCTH U
MOBCETHEBHOM KU3HU IS

TMOHMMAaHHs B3aWMOCBSI3M aCTPOHOMHUHU C JIPYrUMU HayKaMH, B OCHOBE KOTOPBIX JIeXKaT
3HAHUS TI0 ACTPOHOMHH, OTACIICHUE €€ OT JDKEHAYK;

olleHuBaHMUs WHPOpPMAIMK, conaepkamieiicss B coodmenusx CMU, NurtepHeTre, HaydyHO-
MOMYJISIPHBIX CTAThAX.

OcBoeHue coep)aHusl YIeOHOW TUCITUTUIMHBI « ACTPOHOMUS» 00eCIeuynBaeT JA0CTHIKEHNE
CTYJICHTaMH CIICYIOIHNX Pe3yJdbTATOB:

JAUYHOCHIHBIX:

- YyBCTBO TOPJOCTH W YBaXXEHHUS K UCTOPHH W JOCTHIKEHUSM OTCUECTBEHHOM aCTPOHOMUYECKOU
HayKH; aCTPOHOMHYECKH TPAMOTHOE MOBEICHNUE B MPO(HECCHOHATBHOM JIEATEILHOCTH B OBITY TIPH
oOpareHnu ¢ mpudopamMu U YCTPOUCTBAMU;

-  TOTOBHOCTh K IIPOJIOJDKCHHIO OOpa30BaHMsI W TIOBBIMICHHS KBaJW(HUKaMu B W30paHHOM
npoheCCHOHANBHOM  JIEATEILHOCTH W OOBEKTHUBHOE OCO3HAHHME POJIM aCTPOHOMHUYECKHX
KOMIIETEHIMH B 9TOM;

- YMEHHE UCIOJIb30BaTh JIOCTHIKEHHUS COBPEMEHHON aCTPOHOMUYECKON HAYKU U aCTPOHOMHYECKUX
TEXHOJIOTUH JUIsl TIOBBIIMICHWS COOCTBEHHOTO HWHTEUICKTYaJbHOTO PAa3BUTHUA B BBIOPAHHOM
poheCcCUOHAIBHON JEATEIbHOCTH;

- YMEHHE CaMOCTOSITeNIbHO JOOBIBATh HOBBIE sl ce0s aCTPOHOMHYECKHUE 3HAHMS, UCIIONB3YS TS
3TOTO JOCTYIHbIE UCTOYHUKU HHPOPMAIIHH;

- YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIEHHUS B KOMaHJAE IO PEUICHUIO0 OOIINX
3a1a4;

- YMEHHE YIpaBJATh CBOEH MO3HABATENbHOUN AEATENbHOCTHIO, MPOBOJAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHuvlx:

- WUCHOJB30BAaHME  PA3JIMYHBIX  BHJOB  I[IO3HABATENIbHOW  JEATENBHOCTH  JUIsl  pEUICHUs
ACTPOHOMUYECKHUX 3a/1a4, MPUMEHEHNUE OCHOBHBIX METOJOB MO3HaHUS (HAOMIOJCHMSI, OMTUCAHMS,
WU3MEpEeHUsl, SKCIIEPUMEHTA) I U3YYEHHUs Pa3IMUHbIX CTOPOH OKPYKAOIIeH JeiCTBUTETbHOCTH;

- HCIIOJIb30BaHHUE OCHOBHBIX WHTEJUIEKTYaJIbHbIX oneparuii: IMOCTAaHOBKHU 3a7a4u,
(dbopMynUpOBaHHs TUIIOTE3, aHAlW3a M CHHTE3a, CpPaBHEHUS, OOOOIICHHs, CHCTEeMaTH3aIuH,
BBISIBIICHUS] IPUYUHHO-CIIEICTBEHHBIX CBS3€H, MOMCKA aHAIOTOB, (DOPMYIUPOBAHMSI BBIBOJOB JIJIS
M3YYEHHUS Pa3INYHbIX CTOPOH aCTPOHOMHUYECKUX OOBEKTOB, SIBICHHUI U MPOIIECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOIUMOCTh CTAIKHUBATHCS B MPOECCUOHANBHOM cdepe;

- YMEHHE TeHepHpPOBaTh HJIEH U OMPENEISITh CPEACTBA, HEOOXOAUMBIE IS UX peaTn3alli;



YMEHHUE HCIOJIb30BaTh PAa3JInYHbIE UCTOYHUKH IS TIOYYSHHUsST aCTPOHOMHUYECKON HH(pOpMaIum,
OLICHUBATH €€ JOCTOBEPHOCTb;

YMEHHUE aHAIM3UPOBATh U MPEJICTABIATH HHOOPMAIIMIO B PA3IMYHBIX BUAX;

yMEHHUE MyOJIMYHO MPEICTABIATh PE3yIbTaThl COOCTBEHHOTO HCCIEIOBAaHMS, BECTH TUCKYCCHH,
JOCTYITHO ¥ TaApPMOHHYHO COYeTasi coiep kanue U (opMbl pecTaBisieMoii nHGopMaIiu;

npeomMemHmovix:
c(hOPMHUPOBAHHOCTh MpEACTaBICHUN 0 cTpocHHH COJTHEYHOW CHUCTEMBI, 00 IBOJIONWU 3BE3] U
BcenenHoii; mpocTpaHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoi;
[IOHMMAaHHE CYLTHOCTH Ha0Jto1aeMbIX BO BeeneHHoil siBieHuit;
BJIQJICHUE OCHOBOIOJATalOUIUMH AaCTPOHOMHUYECKUMHU TOHATUSMHU, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH,  YBEPEHHOE  IOJb30BAaHUE  ACTPOHOMUYECKOM  TEpMHUHOJIOTMEH U
CHMBOJIHKOM;
c(OpPMUPOBAHHOCTh MPEICTABICHUM O 3HAYEHHWU ACTPOHOMHH B TNPAKTUUYECKOW NEATEIbHOCTH
YeJI0BEKa U JAJbHEHIIEero HayYHO-TEXHUUECKOTO Pa3BUTHS;
OCO3HAHME PpOJIM OTEYECTBEHHOW HAayKd B OCBOGHHMM U HCIOJIb30BAaHUU KOCMHUYECKOTO
MIPOCTPAHCTBA U PA3BUTHS, MEKIYHAPOIHOTO COTPYJHUYECTBA B 3TOM 00IaCTH.

1.5 Kosim4yecTBO 4acoB Ha ocBoeHUe paGoyeii MporpaMmbl y4eOHOM M CUMIIJIMHBI:

MaKCUMaJIbHOM yueOHO! Harpy3ku oOydarolerocs 55 4acoB, B TOM YHUCIIE:

00s13aTeIbHOM ayIUTOPHOM yueOHOM Harpy3Ku oOydaromierocs 37 4acos,;
CaMOCTOSTEIEHOW paboThI 0OyJaromerocs: 18 gacos.



2. CTPYKTYPA Y COJEPXKAHUE YUYEBHOW JUCHUILJIAHBI

2.1. O06beM yueOHOI IMCUMITIMHBI M BU/ABI Y4eOHOH padoThl

Bua yueOHo# paboThl

O0BeM yacoB

MaxkcuMmaJsibHasi ydeOHasi HATpy3Ka (Bcero) 55
Oobs13aTesIbHAS ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 37
B TOM YHCJIE:
MIPaKTUYECKHUE 3aHATHS 10
KOHTPOJIbHBIE PA0OTHI 1
CamocrosiTesibHas paboTa o0yuaromuierocs (Bcero) 18
B TOM YHCJIE:
Buowvl camocmosamenvuvix pabom:
paboTta HaJl yueOHBIM MaTEpPHAIOM 5
perieHue 3a1a4 u ynpakHeHU I 5
JIOMAIlHSAsL KOHTPOJIbHAsA paboTa 4
MOJIrOTOBKA JIOKJIAI0B, pedepaToB, Mpe3eHTalHid, HHINBUIYaIbHOTO TPOEKTa C
MCI0JIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA 4

HroroBas arrecrauus B popme ougppepenyuposannoco 3auema




2.2. TemaTu4eckuii IVIaH U coJlep:KaHHMe YUeOHOH AUCHMINIMHBI K ACTPOHOMMSA»

HaunumenoBanue
pa3/iesioB M TeM

C()}Iepmafme yqeﬁﬂoro MaTtepualjia, IPAKTHYCCKUE 3AaHATHUH, CAMOCTOATE/IbHAas1 pa60Ta Oﬁy‘lalOIIII/IXCH

O0nLeMm
4acoB

1

2

Beenenue.
AcTpoHOoMUus, ee
3HAYEHHUEe U CBA3b C
APYTMMH HAYKAMH

B pesynprare uzyueHus: TeMbl 0Oy4aroNUics JOJIKEH:

3HATh!

POJIb OTEUECTBEHHOW HAyKH B OCBOCHHMH U MCTOJIb30BAaHUU KOCMUUYECKOTO IMPOCTPAHCTBA U Pa3BUTHS,
MEXJIyHapOJAHOTO0 COTPYAHUYECTBA B ATOM 00IacTH

yYMeTb: IPOBOJIUThH HAOIIOAEHNS BU3YaIbHO U C TIOMOILBIO TEJIECKOTIOB

Y 3: acTpoHOMHS, aCTPOJIOTHs, ACTPO(PU3UKA, TEIECKON, PaJIUOTEIECKOI

Coneprxkanue padoThbl YpoBeHb 0cBOeHMS

1 Yro n3yuaer actpoHomMus. OTiIMYME aCTPOHOMUM OT APYTUX HAYK.

1-2
HaGmronennss — oCHOBa aCTPOHOMUU

2 XapaxkTepucTuku TesneckonoB. Kinaccudukanust onTH4eCKUX TEIECKOTOB.
Knaccugukanys Teneckonos Mo BOJIHOBOMY AMaNa30Hy HaOMI0AeHHs. DBOIIOIMS | 2
TEJIECKOIIOB.

Bueayoumopnasa camocmoamenvnaa paboma:
MOATOTOBKA JIOKJIA/IOB, MPE3eHTAITUH

Tema 1.
IIpakTH4eckue
OCHOBBI
ACTPOHOMMH

B pe3ynbprare nzyueHus: TeMbl 0Oy4YarOIUiCs JOJKEH:

3HATh: OHITHE ACTPOHOMHUYECKHUX KOOPJIUHAT,

YMeTb: 110J1b30BaThCs KApTOil 3B€3ITHOTO HEOA, OOBACHATH JTYHHOE U COJTHEUHOE 3aTMEHHUS, ONIPEICNIATh KOOPIUHATHI
3Be3/[ 0 TabiIuIam

Y3: 3Be3/1b1, CO3BE3IUS, MapaJIake, IPSIMOE BOCXOXKIACHHUE, CKIIOHEHUE

Copaep:xanue padoTbl YpoBeHb 0CBOCHMS

1 Buaumoe nBmwkeHue 3Be3/1 Ha pa3IMYHbIX TeorpaduuecKuX MUpoTax. 2-3

2 T'oguunoe aBmxkenue CoHIla. DKIUOTHKA. 2-3

IIpakTuuyeckoe 3ansitne Ne 1: Pa6ota ¢ HeOeCHBIMU KOOPIMHATAMH.

IIpakTuuyeckoe 3ansitue Ne 2 «/3yyeHne kapThl 3B€3JHOTO HEOa»

3 | JBwxenue u ¢a3zpl JIynsl. 3atmenus ConHua u JIyHbI 2-3

IIpakTuuyeckoe 3ansitne Ne 3:M3mepenne Bpemenu. OnpezaeneHue reorpaguueckoi 10IroTsl

NIWI N NN




Bueayoumopnan camocmosamensnasn paboma:

paboTta HaJl yueOHBIM MaTEPHAIOM 2
pelIeHre 3a/1a4 U yIpaKHEHUH 2
JoMalHss KoHTpoJsibHas padoTa Nel «lIpakTuyeckue OCHOBBI aCTPOHOMUM» 1
Tema 2. CTpoenue B pe3ysibTaTe M3yueHus1 TeMbl 00y4aIOIIUICH JOJIKEH
CoJiHeuHOIi cucTeMbl | 3HATH: cTpoeHrne COTHEUHOW CUCTEMBI, 00 SBOJIIOIUH 3BE3]] U BeelleHHO!; MpOCTpaHCTBEHHO -BPEMEHHBIX
Macmtabax BeenenHoit; ncropuro popmMupoBaHus B3ISIOB Ha cTpoeHue COTHEYHON CUCTEMBI
yYMeTb: peliaTh 3aJ1a4u 10 ONPeIETICHHUIO PacCTOSHUN U pa3MepoB Tel COJIHEYHON CUCTEMBI, 110 pacyeTaM CKOpocTei
ncs3
VO: reoneHTpUYeCcKas CUCTEMa, TEICOIEHTPHUIECKAsi CHCTEMa, CHHOMYECKHI U CUACPUUECKUN TTEPHO/IBI
Copep:xanmne padoTbl YpoBeHb 0cBoOeHUA
1 Pa3BuTHe npeacraBneHuil 0 CTpOSHUH MUPA. 2 2
2 Koudurypauuu nnaner. Cunoguueckuii nepuoj. Cunepuueckuii mepuo/. 2-3 2
Pemrenne 3anau.
3 3akoHbl ABMKeHNs u1aHeT COTHEUHONW CHCTEMBI 2-3 2
IIpakTuyeckoe 3ansaTue Ne 4. OnpenesneHne pacCTosTHUNA U pa3MepoB Tell B COJTHEYHOM cCucTemMe 2
4 Pabota ¢ muranom CosHeuHOM cucteMbl .OTKphITHE 3aKk0Ha BecemupHOTro 2-3 2
TATOTEHUSI.
IpakTHyeckoe 3ansaTHe Ne 5 V3yueHne ABMKEHUS HCKYCCTBEHHBIX CITYTHMKOB M KOcMHu4Yeckux arnmapatoB (KA)B | 2
ConHeyHoM cucreme
5 [Ipupona nnanet 3eMHOM Tpynmbl. [11aHeTHI-TUTAHTHI. 2-3 2
6 Massie Tena CoaHEYHON CHUCTEMBI (aCTEpOUIbI, KAPIIMKOBBIE TUTAHETHl 1 KOMETHI) | 2-3 2
Bueayoumopnasa camocmoamenvnasa paboma:
paboTta HaJl yueOHBIM MaTEPHAIOM 2
pelIeHne 3a1a4 U yIpakKHeHU! 2
nomarHssi KoHTposibHas padoTa Ne 2 «Ctpoenne COTHEUHOM CUCTEMBDY. 2
JTOMAIIHs KOHTpoJibHas padota Ne3 «/Ipupooa men Conneunoul cucmemol» 1

Tema 3. CosiHlIE 1
3Be3AbI

B pe3ysabTate n3yueHus1 TeMbl 00y4alOIIUICH J0JIKEH:
3HaTh: crpoeHue CollHIa, ero 3HaYeHue 11 3eMIIn
yMeThb: OOBSICHATH CTPYKTYpy CoJIHIIa 1O CI0AM

Y3: TepmosiiepHas peaxiiysi, IpoTyoepaHer

Copaep:xanue padoTbl YpoBeHb ocBOEHUS

2-3




AccnenoBaHue AMEKTPOMArHUTHOTO M3Ty4SHHsI HEOECHBIX TEl 2
Tema 4. CTpoenue B pesynbrare uzydeHus: TeMbl OOy4YarOIIUHACs JOJDKCH:
U 3BOJIIOLUSA 3HATh: MPEJCTaBICHUN 0 cTpoeHUU Beenennoil, 00 3Bosrouu 38e37 1 BeeneHHoi;
Bcenennoit YMeTb: 00BSACHATD NOHATHUS "UepHBIX AbIp", "KBa3apoB', "HEUTPOHHBIX 3BE3 1"
VY : uepHas npipa, KBazap, HSUTPOHHAsS 3BE3/1a, TAJTAKTUKA
Coneprxkanue padoTsl YpoBeHb 0CBOEHUSI
1 Hama I'anaktuka. /[pyrue ranakTuku. 2-3 1
JuddepenunpoBanHbIii 3aUerT. 1
Bcero: Oos13aTe/ibHasi ayTHTOPHAsI yueOHast Harpy3ka | 37
CamocrosiTeibHas pabora odyyarierocs | 18
MakcumajibHas yuyeOHasi Harpy3ka | 55

JU71st XapaKTepUCTUKHN YPOBHS OCBOEHUS yUEOHOI'O MaTepHalla NCTIOJIb3YIOTCS CIEAYIONE 0003HAUCHHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHNE paHEe N3YUYEHHBIX 00BEKTOB, CBOWCTB);
2. — penpOoTyKTUBHBIH (BBITIOJIHEHUE ACSTEIHHOCTH M0 00pa3ily, HHCTPYKIIUH WITH O] PYKOBOJICTBOM);

3. — IPOYKTUBHBIH (IJTAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHNE JEATENBHOCTH, PEIIEHHE TPOOIEMHBIX 33/1a4).
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3. YCJOBUS PEAJIN3AILIMUA YYEBHOM JUCIUILINHBI

3.1 TpeboBaHuss K MHHHMAJIBHOMY  MAaTePUAIbHO-TEXHHYECKOMY
olecre4yeHnIo

OcBoeHne mporpaMMbl yueOHOW AUCHUILTMHBI «ACTPOHOMUS» TpeOyeT HalIudus
y4eOHOTO KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH 0O0ECHeuuTh CBOOOIHBIN IOCTYNI B
WuTepHeT BO BpeMsl y4eOHOTO 3aHSTHS U B TIEPHO BHCYICOHOM JISATSIEHOCTH 00YJarOIIIUXCSI.

B cocraB kabmnHera BXOauT JlabopaHTckas komHaTa. [lomemienne kaOWHETa IOJDKHO
YAOBJIETBOPSATH TpeOoBaHusAM CaHUTAPHO-IMUAEMHUOJIOTHYECKUX TMPAaBWJI M HOPMATHBOB
(CanlluH 2.4.2 No 178-02) m OBITH OCHAIICHO THIIOBBIM OOOPYZOBaHUEM, yKa3aHHBIM B
HACTOSIIIUX TPEOOBAHMSX, B TOM YHCJIC CICIHATN3UPOBAHHON YUeOHOU MEOENbI0 U CPeACTBAMHU
0oOy4eHHs, JIOCTATOYHBIMU JUUII  BBITIOJIHEHUS TPeOOBaHUN K  YPOBHIO TOJATOTOBKHU
oOyuaromuxcs’.

B kabunere MOMKHO OBITH MYJIBTHUMEAMIHOE 000PYIOBaHME, MOCPEICTBOM KOTOPOTO
Y4aCTHUKHM 00pa30BaTeIbHOrO Mpoliecca MOTYT MPOCMaTpUBaTh BU3YaJbHYIO0 MH(OPMAILIHUIO TIO
(dusuKe, co31aBaTh MPE3CHTAINH, BUACOMATEpUabl U T.1I.

B cocraB y4eOHO-METOOMYECKOTO U  MaTepHalbHO-TEXHHUYECKOTO OOecreueHus
MpOrpaMMBbl YI€OHOM TUCIUTIITUNHBI « ACTPOHOMHUS, BXOJISIT:

- HarJsJHbIe nmocoous (Bcenennas.Comnre. CrpoenneComnana. [ ImaneTs 36MHOU
rpynnel.JlyHa. I lnanersi-rurantel. Mansie Tena Conneunoi
cuctemsbl.3Be3nbl. Hamal 'anaktuka. J[pyrue  rajgakTHKWH. CnpaBoyHuk  JrOOUTETS
actpoHoMuu. IIIKOJIBHBIN aCTPOHOMUYECKUNA KaJICHIaph (Ha TEKYIIUNA Yy9eOHBIHN TON));

- wH(}OPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

- DKpaHHO-3BYKOBBIE ITOCOOMSI;

- KOMIUIEKT dJIEKTPOCHAOKECHHS KAaOMHETA;

- TexHuueckue cpencrBa o0yuenus (Teneckomn. Crniektpockor. Temtypuid.);

- JeMoHCTpanuoHHOe obopynoBanue (Mogenp HeOecHOW cdepbl. 3Be3mHBIN TIIOOYC.
[TonsmwxHas kapta 3Be3qHor0 Heba. ['mooyc Jlynsl. Kapra Jlynsl. Kapra Benepsi. Kapra
Mapca.);

- BCIoMorareiabHOe 000py/I0BaHUE;

- KOMIUIEKT TeXHUYECKOI TIOKyMEHTAIlMu, B TOM YMCIIE Macnopra Ha cpeacTBa oOyueHus,
WHCTPYKIHMHU MO UX MCIIOIb30BAHHUIO U TEXHUKE 0€30MacHOCTH;

- OubmmoTedHsI HoHI.

B O6ubnuoTteunslii GoHA BXOIAT yueOHUKH, yueOHO-MeToaudeckue KoMmruiekTol (YMK),
ofOecreunBaroIie OCBOCHHE YYEOHOW MUCIUIUIUHBI «ACTPOHOMHS», PEKOMEHIOBAHHBIC HIIU
JOTYILIEHHBbIE JJIs UCHOJBb30BaHUS B MPO(ecCHOHANBHBIX O00pa30BaTENbHBIX OpraHU3alMsiX,
pean3yronmx 00pa3oBaTeNbHyI0 MNPOrpaMMy CpeAHEro oOIiero oOpa3oBaHMs B Ipenaenax
ocBoenust OITOII CITO na 6a3e ocHOBHOTO 0011ero 0oOpa3oBaHus.

bubnuoreunsiit  GoHA MOXKeT ObITh JOMOJNHEH SHIUKIONETUSMH, aTjiacaMu,
CIpaBOYHHKAMHU MO (U3UKE M TEXHUKE, HAy4YHOU M HAyYHO-TIOMYJISPHOW JHUTEpaTypoi
€CTECTBEHHOHAYyYHOTO COJCpKaHUSI.

B mpouecce ocBoeHuss mporpaMMbl yUeOHOW TUCHMIUIUHBI « ACTPOHOMHUS CTYICHTHI
JOJIKHBI UIMETh BO3MOKHOCTh JIOCTYIA K 3JEKTPOHHBIM y4eOHBIM MaTepHaliaM Mo acCTPOHOMHH,
HMMEIOIUMCSL B CBOOOJIHOM JOCTyne B ceTH VHTepHeT (3NMEeKTPOHHBIM KHUTaM, MPaKTUKyMawM,
TectaM, marepuanam EI'D u np.).

3.2. UudopmanuonHoe odecneyeHne 00y4eHus

OcHOBHbIC HCTOYHHKH:

Boponnos-BenbsmunoB  b.A., Crpayr E.K. Acrponomus.ll  kin.: VYuebHuk  jams
o0mieo0pazoBarenbHBIX yupexaeHuid. — M.: Jlpoda, 2018.

JleButan E.Il. Actporomus.11 ki.: YueOHUK A 001Ieo0pa3oBaTeNbHBIX YUpexaAeHun. — M.:
[Ipoceemenue, 2010.
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Yapyrun B.M. Actponomusa. 10-11 kin.: ba3oBeiii ypoBeHb. VYuebHuk. ®I'OC. — M.:
IIpocseuienue, 2018.

JlonoTHUTeIbHbIE HCTOYHUKH

benonyukun B. E. Kennep, Hetoton u Bce-Bce- Bce... — Bpin. 78. — M.: U3n-Bo «Haykay.
I'maBHas penakuus pusuko-maremarudeckoit aureparypsl, 1990. — (KBanT).

lanaxtuku / pen.-coct. B. I'. Cypaun. — M.: @u3- matiut, 2013.

I'amos I'. ITpuxmtouenuss mucrepa Tomnkunca. — Boin. 85. — M.: bropo KBantym, 1993. —
(KBaHT).

l'openmuk I'. E. HoBble ciioBa Hayku — OT MaATHHKA [‘anunes 10 KBAaHTOBOW I'paBUTALMU. —
Bem. 127. [Tpunoxenue k xypHany «Ksaat», Ne 3. — M.: U3a-Bo MIIHMO, 2013. — (KBanr).
Hyo6koa C. . Uctopuu actpoHomun. — M.: benbrit ropo, 2002.

Nsanor B. B., Kpusos A. B., Jlenucenko I1. A. Ilapanokcansuas Bceenennas. 175 3amau mo
actpoHomuu. — CI16.: 1997.

MakcumaueB b. A., Komapos B. H. B 3Be3aubix nabupunrax: OpueHTupoBanue mno Hedy. — M.:
Hayxa, 1978.

[Tmenununep b. I'., Boiinos C. C. BHeypouHas paboTa o aCTpOHOMHUH: KH. JUIsl yuutens. — M.:
[Ipocsenienue, 1989.

Cypaun B. I'. ActpoHoMuYeckne oduMIMa bl 3a1a4yn ¢ pemenusmMu. — M.: MI'Y, 1995.
Cypaun B. I'. I'anaktuku. — M.: @uzmartiut, 2013.

Cypaun B. I'. Pa3zBenka nanexkux mianet. — M.: ®uzmatiut, 2013.

Xoxkunr C. Kparkas ucropus Bpemenu. — CII0.: Amdopa, 2001.

Xokunr C. Mup B opexoBoii ckopiyne. — CII6.: Amdopa, 2002.

[Hlesuenko M. 0., VrompaukoB O. C. IIIKoabHBIH acTpOHOMHUYECKHI KameHmaph Ha 2017/18
yue0. ron. — Breim. 67: mocobue st moduteneit actpoHomun. — M.: OAO «Ilnanerapuii»,
2017.

[IxnoBckuii U. C. Beenennas, xu3Hb, pazym. — M.: Hayka, 1984.

HNHuTepHeT-pecypcnbl

Actpodusuueckuii moprair. HoBoctu acrponomun. http://www.afportal.ru/astro

Boxkpyr cBerta. http://www.vokrugsveta.ru Bcepoccuiickast 01uMITHaaa MIKOJIBHUKOB 110 aCTPO-
Homuu. http://www.astroolymp.ru

locynapctBenHsiii  actpoHomuueckuit  wHCTUTYT UM, [l K. Illtepubepra, MIY.
http://www.sai.msu.ru

HNHTepakTuBHBIN T B MUpe KocMmoca. http:// spacegid.com

MKC omnmnaiin. http://mks-onlain.ru

Oo6cepraropus Cubl'AY. http://sky.sibsau.ru/index.php/astronomicheskie-sajty
OOb1epoccuiickuii acTpOHOMUYECKUH TopTall. http://actponomus.pd

Penosurtopuii Beenennoii. http://space-my.ru Poccuiickass actpoHoMuuecKkas ceTb. http://www.
astronet.ru

Ce30HbI roja. Bcenennas, TUIAHETHI u 3BE3/IBI. http://ce30HbI-
roaa.pd/mranetsr%20u%203Be3/161. html

®I'bYH Uncruryt actporomuu PAH. http://www. inasan.ru

DnemeHTHI 60O Hayku. AcTpoHomust. http:// elementy.ru/astronomy
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http://www.afportal.ru/astro
http://www.vokrugsveta.ru/
http://www.astroolymp.ru/
http://www.sai.msu.ru/
http://mks-onlain.ru/
http://sky.sibsau.ru/
http://астрономия.рф/
http://space-my.ru/
http://www/
http://сезоны-года.рф/%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D1%8B%20%D0%B8%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D1%8B
http://сезоны-года.рф/%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D1%8B%20%D0%B8%20%D0%B7%D0%B2%D0%B5%D0%B7%D0%B4%D1%8B
http://www/

4. KOHTPOJIb 1 OIIEHKA PE3YJbLTATOB OCBOEHHUA YYEBHOM

KoHTpons © OIlGHKAa pe3ylnbTaTOB OCBOCHUS YYEOHOW JAMCIMILTUHBI

JUCLUILINHDBI

OCYHICCTBJIACTCA

npernoaaBaTcjieM B IPOLCCCC IMPOBCACHHA IPAKTUYCCKUX SaHHTI/II\/JI, TCCTUPOBAHHA, a4 TAKXKC

BBIIIOJIHCHHA CTYACHTAMH WHAWBUAYAJIbHBIX 38,I[8,HHI>1.

Pe3ynomamut 00yuenusn Kpumepuu ouenxu Dopmut u
Memoobl OUEeHKU

Ilepeuens snanuii, BOCIIPOU3BOJIUTH CBEJICHUS 10 UCTOPUU [IpakTuueckoe

0C8aUBAEMbBIX 8 DAMKAX pPa3BUTHS ACTPOHOMMUH, €€ CBS3SX C PU3UKON | 3aHSATHE

OUCYUNTTUHDL

pOJIb OTEYECTBEHHON HAyKH
B OCBOCHUU U
WCIIOJIb30BAHUH
KOCMHYECKOTO
MMPOCTPAHCTBA U PA3BUTHS,
MEXTyHapOJHOTO
COTPYJIHUYECTBA B 3TOU
obnactu

TTOHSITHE
aCTPOHOMMYECKHUX
KOOpPTUHAT

crpoenne CoHEeUHOI
CHCTEMBI, 00 DBOJIFOLINHI
3Be3 1 BeeneHnoi;
MIPOCTPAHCTBEHHO-
BPEMEHHBIX MacITabax
Bcenennoii; ucropuro
(dbopMupOBaHUSI B3TJISAIOB
Ha ctpoenne CoaHeuHOU
CUCTEMBbI

ctpoenue ConHla, ero
3HaYEHUE I 3eMIIu
MIPEJICTaBICHUI O CTPOCHUU
Bcenennoii, 00 3BOIIOLUU
3Be3 U BeenenHoi

Ilepeuensv ymenuii,
0CBAUBACMBIX 8 PAMKAX
OUCYUNTIUHDL

MIPOBOJIUTH HAOIIOACHUS
BHU3YaJIbHO U C TIOMOIIIBIO
TEJIECKOTIOB TMOJIb30BAThCSA
KapToi 3Be3HOro Heoa,
OOBSICHATB JIYHHOE U
COJTHEUHOE 3aTMCHUS,
OTIPENIENATh KOOPINHATHI
3BE3/] M0 TabauIam
pelaTh 3a/1a44 1o
ONIPENIETICHUIO PACCTOSTHUN

1 MaTEMaTHKOM;

-MCTIOJIb30BaTh MOJyUYE€HHbIE PaHee 3HAHUS
JUTst OOBSICHEHHSI YCTPOUCTBA M MPUHIIATIA
paboTHI TENECKOMA.

--00BSICHATH HEOOXOAUMOCTh BBEJCHUS
BHCOKOCHBIX JIET U HOBOTO KaJ€HIAPHOTO
CTHIIS;

-00BSACHATH HAOII0JaeMbIe HEBOOPY>KEHHBIM
ra3oM ABMkeHus 3Be3] 1 CoJtHIla Ha
pPa3IUYHBIX TeorpadUUecKuX MIMUPOTaX,
nBukeHue U (asbl JIyHbI, IPUYMHBI 3aTMEHUIN
Jlynwl n ConHia;

-IPUMEHSATH 3BE3HYIO KapTy JUIsl IOMCKA Ha
HeOe OIpeIeIeHHbIX CO3BE3IUMI U 3BE3 1.
BOCIIPOU3BOJUTh UCTOPUUYECKHUE CBEACHUS O
CTAHOBJICHUU PA3BUTUHU I'€IIMOLEHTPUYECKON
CHUCTEMBI MUDa;

-BBIYUCIIATH PACCTOSIHUE 0 IUIAHET 10
TOPU30HTAIIBHOMY MAPAJUIAKCY, & UX Pa3MephI
10 YIJIOBBIM pa3MepaM U PaCCTOSIHUIO;
-popMynrpoBaTh U 0OOCHOBBIBATH OCHOBHBIE
MOJIOKEHUSI COBPEMEHHOM TUITOTE3bI O
dbopmupoBanuu Bcex Tea ConHEUHON
CUCTEMBI U3 €JMHOTO Ta30MbUIeBOro 00JIaKa;
-00BSICHITh MEXaHU3M BO3HUKHOBEHUS HA
ConHue rpanysLuy U ISTEH;

-OMUCHIBaTh HA0JII01aeMbIe MPOSIBICHUS
COJIHEYHOM aKTUBHOCTHU U UX BJIUSHUE HA
3emiio;

-BBIUUCIISATh PACCTOSIHUE JI0 3BE3]] 10
FOJAMYHOMY IMapaiakcy;

-CpaBHUBATh MOJEINIA PA3TUYHBIX THUIIOB 3BE37]
¢ mozaenno ConHIa;

-OLICHMBATh BPEMSI CYILLIECTBOBAHUS 3BE3/l B
3aBUCUMOCTHU OT UX MAcCCHhI;
-XapaKkTepU30BaTh OCHOBHBIE TapAMETPhI
lanaktuku (pa3Mepsl, COCTaB, CTPYKTYpa U
KHMHEMaTHKa);

-OIPEAENATh PACCTOSIHUE JI0 3BE3/IHBIX
CKOIUICHHI U TaJIaKTHUK 10 1edenam Ha

VYerHbIM onpoc

Breaynuropnas
CaMOCTOSITENbHAS
paborta

Huddepenunpon
aHHBIN 324YeT
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u pazmepoB Tes CoJIHeUHOU
CUCTEMBI, TI0 pacueTam
ckopocreit UC3

OOBSICHATH CTPYKTYPY
ConHua 1o ciosimM
OOBSCHATH TOHITHS
"yepHbIX AbIp", "KBa3apoB",
"HEUTPOHHBIX 3Be31"

OCHOBE 3aBHCHUMOCTHU «IEPUO]T —
CBETUMOCTbY;

-OLICHMBAaTh BO3pacT BceneHHo Ha OCHOBE
IIOCTOSIHHOM Xa00i1a;
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