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Ili1anupyemblie pe3yJibTaThl 0CBOCHHUS Y4e€0HOI0 MpeaMera

JINYHOCTHBIMH pe3yiibTaraM OCBOCHUS ACTPOHOMMHHU ABJIAKOTCH:

YMEHHE YIPaBIISATh CBOCH MTO3HABATEIIBHOMN IEATEIbHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE caMOoOpa3oBa-
HUIO, Ha TIPOTSHDKCHUN BCEH KU3HU; CO3HATEIHLHOE OTHOIIICHUE K HEMPEPhIB-
HOMY 00pa30BaHUIO KaK yCIOBHUIO YCIEITHOW MPOQPEeCCHOHATBHON U 00IIIe-
CTBEHHOU JCSITEILHOCTH;

YMEHHE COTPYAHHYATh C B3POCIBIMH, CBEPCTHHKAMH, NETHMHU MIIAJIIECTO
BO3pacTa B 00pa3oBaTENIbHON, y4eOHO-HCCIICOBATEIHCKON, MPOSKTHOH U
JIPYTHX BUAAX JCSITCIHLHOCTH;

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH; OCO3HAHWE 3HAUMMOCTH HAYKH, BIIAJCHUS JOCTO-
BepHOU WH(pOpMAIIHEH O MEePEIOBIX JOCTHKCHHUAX U OTKPHITUSAX MUPOBOU U
OTCYCCTBCHHON HAayKW, 3aWHTCPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUIECKOMY TBOP-
YECTBY;

qyBCTBO TOPJIOCTH 32 OTCUSCTBEHHYIO KOCMOHABTUKY, TYMaHU3M;
MOJIOKUTEIHHOE OTHOIIIEHUE K TPYAY, LIeNeyCTPEMIEHHOCTH;

IKOJIOTUYECKAsl KyJIbTypa, OEpeskHOEe OTHOIICHHE K POAHOM 3emiie, PUPOI-
HBIM OoraTcTBaM Poccuu, Mupa u KocMoca, TOHMMaHHEe OTBETCTBEHHOCTH 32
COCTOSIHHE PUPOIHBIX PECYPCOB U Pa3yMHOE MPUPOIOTIOIH30BAHHE.

MeTaHpeI[METHLIMI/I pe3yiibTaTaMHi OCBOCHHUA aCTPOHOMHUH ABJISAIOTCA:

1.

OCBOEHUE pe2yamueHbIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM:
CaMOCTOATENILHO OIPEACNATh LIENH, CTaBUTh U (HOPMYIHPOBATH COOCTBEH-
HbIE 337]a41 B 00pa30BaTENbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaLIHSIX;
OLICHUBATH PECYPCHI, B TOM YHCIIE BPEMs U Ipyrue HeMaTepuaabHbIe pecyp-
Cbl, HEOOXOAMMBIE JIJIsl TOCTHKEHHUS TOCTABJICHHOW paHee LejH;
COIOCTABJIATh UMEIOIINECS BO3MOXKHOCTU U HEOOXOUMBIE JUIsl TOCTHXKEHUS
(€11 PECYPCHI;

ONPENEIATh HECKOJBKO ITYyTEW TOCTUKEHHUS MOCTABIEHHOM LENH;

3a7aBaTh napaMeTpbl U KPUTEPUU, IO KOTOPBIM MOYKHO ONPEACIUTH, YTO
L[€JIb TOCTUTHYTA;

COIIOCTABJIATH IIOJYYECHHBIM pE3ysbTaT ACATEIBHOCTH C IOCTABICHHOM 3a-
paHee LEeIIbIO;

OCO3HABaTh NOCIEACTBUS JOCTUKEHUSI IIOCTABJIICHHOM LIEJIU B AEATEIIBHOCTH,
COOCTBEHHOM MU3HU U KU3HU OKPYKAIOIIUX JIHOIEH;

OCBOEHUE NO3HABAMENbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:
KPUTUYECKU OLICHUBATh M MHTEPIPETHUPOBATH MH(OpPMAIUIO C pa3HBIX MO-
3UIUM;

pacro3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHsS B MH(POPMAIIMOHHBIX HUCTOY-
HUKAX;

VCIIOJIB30BaTh Pa3JIMUYHBbIE MOJEIIBHO-CXEMATUYECKUE CpEelICTBa IS Ipel-
CTaBJICHUS BBISIBIEHHBIX B MH(POPMAIIMOHHBIX UICTOYHUKAX TPOTUBOPEUHIL;



OCYIIECTBIIATh Pa3BEPHYTHIM WHOOPMAITMOHHBIA TIOUCK W CTaBUTh Ha €r0
OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIbHbIE) 3a/1a4H;

UCKATh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI pellIeHus 3a/1ay;

MPUBOIUTHh KPUTUUECKHE APTYMEHTHI KaK B OTHOIIEHUU COOCTBEHHOIO CYX-
JICHUS, TaK U B OTHOILLIEHUU JICUCTBUM U CYKICHUMN JPYTrOro 4eIOBEKa;
aHaJM3UPOBaTh U MPEoOpPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUUBLIE CUTYa-
LMY

BBIXOJIUTH 32 PaMKH Y4eOHOIro MpeaMeTa U OCYIIECTBIISTH IIeJIeHaNpaBIIeH-
HBIM MOMCK BO3MOXKHOCTH HIMPOKOTO MEpPEeHOca CPEACTB M CIIOCOOOB JeH-
CTBUSI;

BBICTpaMBaTh UHAMBUIYATbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBAS
OTPAaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;
3aHUMATh Pa3HbIC MO3UIIMU B TTO3HABATEIBHOUN NESITENHHOCTH (OBITH YUECHHU-
KOM U yuuTeseM; GopMyIrupoBaTh 00pa30BaTEIbHBINA 3aIIPOC U BBHINOIHAThH
KOHCYJIbTAaTUBHBIE (DYHKIIMM CAMOCTOSITENIBHO; CTaBUTh IMpoOjemMy U pabdo-
TaTh HaJ €€ PEUICHUEM; YIPaBIsATh COBMECTHOW MO3HABATEIBHOU IESITENb-
HOCTBIO ¥ TIOTUYHUHSTHCA);

OCBOCHUE KOMMYHUKAMUBHLIX YHUBEPCAIBHBIX YUEOHBIX ACHCTBUIA:
OCYIIECTBIISATh AECIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAMH, TaK U C
B3pOCJBIMH (KaK BHYTpU 00Opa30BaTENbHON OpraHU3allid, Tak U 3a e€ mpe-
JIeTIaMHu );

IPU OCYIIECTBICHUU T'PYIIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK U
YJICHOM MPOEKTHOW KOMAaHJIbI B Pa3HBIX POJSX (F€HEpaToOpoM UJied, KPUTH-
KOM, UCIIOJIHUTEIIEM, TIPE3CHTYIOIIUM U T. 11.);

Pa3BEPHYTO, JOTUYHO U TOYHO M3J1araTh CBOK TOUKY 3PEHHUS C UCIOJIb30Ba-
HUEM aJICKBaTHBIX (YCTHBIX U MUCHhbMEHHBIX) SI3BIKOBBIX CPEJICTB;
pacrno3HaBaTh KOH(QJIMKTOTE€HHBIE CUTYallMd W MPEAOTBpaIlaTh KOHPIUKTHI
JI0 X aKTUBHOM (pasbl;

COTJIaCOBBIBATh MO3UIIMK WICHOB KOMaH/IbI B TIpoiiecce paboThl Hal O0LUM
MPOIYKTOM (pelIeHUEM );

MPEACTABIATh MyOJUYHO PE3YNbTAThl MHAUBUAYAIBHON U TPYNIIOBOM Jesi-
TEJIbHOCTHU KaK Mepe] 3HAKOMOM, TaK U MEPE]] HE3HAKOMOMW ayJUTOPUEH;
noAOUpaTh MapTHEPOB JJIsl ICJIOBOM KOMMYHUKAIIUHU, UCXOJI U3 COOOpake-
HUW pEe3yJIbTaATUBHOCTH B3aUMOJICCTBUS, & HE JIMYHBIX CUMIIATHM;
BOCIIPUHUMATh KPUTHUYECKUE 3aMEYaHHUs KaK Pecypc COOCTBEHHOTO pa3BH-
THUS;

TOYHO U EMKO (HOPMYTUPOBATh KaK KPUTUYECKHUE, TaK U OJOOPHUTEIIHHBIC
3aMe4aHus B aJpec IPYrux J0JeH B paMKax JeJ0BOM W 00pa30BaTeIbHOM
KOMMYHUKAIIU, ©30eras Mpy 3TOM JUYHOCTHBIX OIEHOYHBIX CYKICHUH.

IIpeaMeTHBIMH pe3ysibTaTaMU OCBOEHHUS aCTPOHOMHHM Ha 0a30BOM YpOBHE SIBIISI-

FOTCA:
[ ]

c(OpMUPOBAHHOCTH MPEACTaBIEHUN 0 cTpoeHUH COTHEYHOM CUCTEMBI, IBO-
aronuu 3BE3M M BceeneHHOW, MpOCTpaHCTBEHHO-BPEMEHHBIX MaciiTadax
Bcenennoi;

NOHMMaHHUE CYITHOCTH Hab0JaeMbIX Bo BeenenHoii siBneHmii;



® BJAJCHHE OCHOBOIOJIATAIOIIMMH ACTPOHOMUYECKUMH MOHSATHUSIMH, TEOPUSI-
MU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHUE ACTPOHOMH-
YECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

¢ Cc(hHOpMUPOBAHHOCTH MPEJCTABICHUN O 3HAYEHUHM AaCTPOHOMHH B IpPAKTUYE-
CKOM JESATEIIbHOCTU U JAIbHEHIIIEM HAYYHO-TEXHUYECKOM PA3BUTHUH;

® OCO3HAHHUE POJIM OTEUYECTBEHHOM HAyKU B OCBOCHUHU U HCHOJIb30BAaHWH KOC-
MHYECKOTO MTPOCTPAHCTBA U PA3BUTHUS MEXKIYHAPOJHOTO COTPYIHUYECTBA B
3TOM 00JIACTH.

Conepxanue yueOHOT0 npeaMeTa
Brenenune B actponomuto (1 u)
Crpoenne u mactadbl Beenennoii. Kakue tena 3anonustoTr Beenennyro. KakoBbl
UX XapaKTepHbIC pa3Mepbl U paccTOSTHUS Mexay HumMu. Kakue pusndeckue ycio-
BUS BCTpEYalOTCsl B HUX. BceneHHas pacmupsiercs. COBpEMEHHbBIE METO/bI
HaOmoaeHuil. ['ie u kak paboTaloT camble KpyIHbIE ONTHYECKUE TeaecKonbl. Kak
aCTPOHOMBI UCCIIEIYIOT raMMa-u3iyyeHue Bceenennoi. Uto yBuaenu rpaBUTaLu-
OHHO-BOJIHOBBIE M HEUTPUHHBIE TEJIECKOIIBI.

ActpomeTtpus (5 4)

3Bé3aHoe HeOo. Co3Be3aus ceBepHOro mnosymapus. HaBurauumoHHble 3BE3ABL.
HBuxenne ConHua no sxnuntuke. [letneodpaznoe neumxenue mianer. HeOecHslit
HKBATOp M HEOECHBIH MepuAuaH. DKBaTOpUajbHas W TOPU3OHTAJbHAs CHUCTEMA
HeOecHBIX KoopauHaT. BunmMoe nBuxkeHue HeOecHbIx cBeTuil. llernmeoOpasHoe
JNBW)KCHHUE IUIAHET, MOISITHOE W NMPAMOE ABWKCHHE IUIAHET. DKIMIITHKA, 30/1Ha-
KanbHbIe co3Be3nus. HepaBHomepHoe nBuxenue ConHIA MO SKIUNTUKE. J[BrKe-
Hue JlyHpl. @a3sl JIyHbl 1 CHHOOWYECKUN MECSL, YCIOBHUS HACTYIUIEHUS COJIHEY-
HOTO M JIyHHOTO 3aTMEeHUU. [IpnunHbl HACTYIIIEHHs] COJHEYHBIX 3aTMeHn. Capoc
U MpeacKa3aHus 3aTMEHH. BpeMsa u kanenmappb. 3BE3NHOE U COJHEYHOE BpeEMH,
3BE3AHBIA U TPOIUYECKUM TOJ. YCTPOWCTBO JYHHOI'O M COJIHEYHOTO KaJjeHIaps,
npo6JieMbl UX coryacoBanus. FOnnanckuii 1 TPUTOpUAHCKUI KaJIeHJapH.

HebGecnas mexanuka (3 4)

[IpencraBnenust o ctpoeHnr COJIHEYHOM CUCTEMBI B AHTHUYHBIE BPEMEHA U B CpEll-
HEBEKOBBE. | eMOoIIeHTpUYEeCKasi CUCTEMA MUPa, 10Ka3aTENbCTBO BPALLIECHUS 3EMJIIN
BoKpyr Connua. Ilapamnakc 3BE3x M ONpeAEneHue pacCTOSHUSA 10 HUX, MAapCEK.
OtkpoiTre M.Kemiepom 3aKk0HOB IBMKEHUS IUIAHET. OTKPBITHE 3aKOHA BCEMHUPHO-
ro TAroTeHus M 0000mEHHbIe 3akoHbl Kemnepa. OmnpeneneHne macc HEOECHBIX
ten. Kocmuueckne ckopoctu. Pacy€Tel nmepBoil U BTOPOK KOCMUYECKOW CKOPOCTH
u ux pusnueckuit cmpici. [lonér FO.A. INarapuna Bokpyr 3emiiu 1o KpyroBou op-
oute. MexmnaHeTHble nepeneTol. [IoHATHE ONTHUMAaIbHONW TPAeKTOPUU MONETA K
riaHere. Bpems nmonéra k muanere u natel ctapToB. JIyHa u €€ BiausiHHE HA 3eM-
mo. Jlyansriii penbed u ero npuponaa. [IpunusHoe B3aumoaeiicTBue mexny Jlynou
u 3emnén. Y nanenue JIynsl oT 3emiu u 3ameienue Bpauienus 3emud. [Ipeneccus
36MHOW OCH U IPEABAPEHUE PABHOICHCTBUM.

CrpoeHnue conHeuHoi cucteMsl (7 4)



CoBpemennsble npeacrasienus o Comneynoit cucreme. CoctaB CoJIHEUHOM cucTe-
MBbI. [InaHeTsl 3eMHOM IpyNIbl ¥ IUIAHETHI-TUTAHTHI, UX IPUHUUIIHAIBHBIE PA3JIH-
gus. O6nako komeT Oopta u Ilosic Koitnepa. Pasmeps! Tl COTHEYHON CHUCTEMBI.
[Inanera 3emns. @opma u pasmepsl 3emnn. BHyTpeHHee ctpoenne 3emiuu. Poib
napHUKOBOTO 3¢ dekra B hopMUpoBaHUU KiauMmaTta 3emiu. VccnenoBanus Mepky-
pusi, Benepol u Mapca, ux cxoxectb ¢ 3eMnéil. Biusaue mapuukoBoro 3¢ dexra
Ha kiauMat 3emuid U Benepol. Ectb nu sku3Hb Ha Mapce. DBoOIuUsT OpOUT CIyT-
HUKOB Mapca ®oboca u [eiimoca. Ilnanerbi-rurantel. dusnueckue CBOICTBA
FOnurepa, Carypna, Ypana u Hentyna. Bynkanudeckass OeAT€IbHOCTh Ha CIyT-
Huke FOnurepa Ho. [Ipupoaa kosierr BOKPYT MIaHET-TUTAaHTOB. [lnaHeTsI-Kapauku
u ux cBorcTBa. Manelie Tena ConHeuHoil cuctemsl. [Ipupoaa u nBuxeHue actepo-
uaoB. Cnenuduka ABIKEHUs rpymm actepouioB TposHies u ['pekos. [Ipupona u
neukenne komer. [losic Koiinepa u Obinako komer Ooprta. Meteopsl U METEOPH-
Tol. [Ipupona magaromux 3B€311, METEOPHBIE TOTOKH U X paauaHTbl. CBA3b MEXAY
METEOPHBIMU ITOTOKaMH U KomeTaMu. [Ipupona KaMEHHBIX U KEJNE3HBIX METEOPH-
TOB. [Iprpona METEOPUTHBIX KPATEPOB.

Actpoduzuka u 3BE€31Has acTpoHOMUs (7 )
MeTonbl acTpodU3UUECKUX HCCIIECIOBAHUN. Y CTPOUCTBO U XapaKTEPUCTUKHU Telie-
CKOMOB PePPaKkTopoB U PeQIEKTOPOB. YCTPOICTBO paguOTEIECKONOB, PagHOUH-
tepdepometprl. Connile. OcHoBHBIEC XapakTepucTuku CoinHua. Onpeenenue Mac-
Chbl, TEMIIEPATypbl U XUMUUYecKoro cocrtaBa ConHua. CTpoeHUE COTHEYHOM aTMO-
cdepsl. ComHevyHast akTUBHOCTD U €€ BIMSHUE Ha 3eMitto U Ouocdepy. BHyTpenHee
ctpoenue Connua. Teopernueckuit pacd€r Ttemreparypbl B neHTpe ComHIia.
SImepHBId UCTOYHUK SHEPTUHM U TEPMOSJCPHBIC PEAKIIMU CHUHTE3a Ieiaus U3 BOJO-
pona, mepeHoc 3Hepruu u3 neHTtpa ConHIAa Hapy)Ky, KOHBEKTMBHAs 30HA.
HelitpunHsiii Teneckon u HaOM0eHUs MOToOKa HelTpuHOo oT ComnHua. Onpexene-
HHUE OCHOBHBIX XAPAKTEPUCTUK 3BE3J: MACChl, CBETUMOCTH, TEMIIEPATYPbl U XH-
MHUYECKOro cocraBa. CrekrpanbHas kiaccudukanus 38€31 U €€ HU3nuecKkue 0CHO-
BbI. J/[narpamma "crieKTpalibHbIN KJIACC-CBETUMOCTD'' 3BE3]1, CBSI3b MEXK/Iy MacCcou U
CBETUMOCTBIO 3B€37. BHyTpeHHee cTtpoeHune 3B€31. CTpoeHue 3Be3/1bl TJIABHOM T10-
cinenoBaTeabHOCTU. CTpoeHUE 3BE3/T KPACHBIX TUTAHTOB U CBEpXTUraHToB. CTpoe-
HUE 3BE3] OCNBIX KapJIMKOB M Tpeie] Ha uX mMaccy — npeaen Yannpacekapa. [1ynb-
capbl 1 HEUTPOHHBIE 3BE3bI. [Ipupona 4€pHBIX AbIp U UX NapameTpsl. JIBOVHbIE,
KpaTHbIE M TIEpeMeHHbIe 3BE3/bI. HaOmrogeHus: TBOMHBIX U KPAaTHBIX 3BE37. 3a-
TMEHHO-TIEpEMEHHBIE 3BE3NBI. OnpenesieHne Macc IBOWHBIX 3BE3A. llymbcupyro-
IIMe TMepeMEHHbIE 3BE3/Ibl, KPUBbIE M3MEHEHHUs Osiecka nedens. 3aBUCUMOCTh
MEX]Iy CBETHUMOCTBIO M MEPHOJIOM Tylbcanuid y nedeunn. ILlebeunpr — masku Bo
BceenenHoM, 110 KOTOPBIM OMNPEAETAOT PACCTOSHUA N0 JAJNEKUX CKOIUJICHWW W ra-
nakTuK. HoBbIe M CBEpXHOBBIE 3BE3/bI. XaPAKTEPUCTUKU BCIBILIEK HOBBIX 3BE3.
CBs13b HOBBIX 3BE3]] C TECHBIMU JIBOMHBIMU CUCTEMaMHU, COJIEPKAIIUMU 3Be31y Oe-
Tl kKapauk. [lepeTekaHue BelecTBa U sIACPHBIA B3PHIB HA TTOBEPXHOCTH OEJIOTO
Kapiuka. Kak B3pbIBAalOTCA CBEPXHOBBIE 3BE3AbI. XAapaKTEPUCTUKHU BCIIBILIEK
CBEPXHOBBIX 3BE37. ['paBUTAIMOHHBIA KOJIJIANC OENoro Kapiuka ¢ Maccoit YaH-
JpaceKkapa B COCTaBe TECHOM JABOWHOMN 3BE€3/bl — BCIBIIIKA CBEPXHOBOW | THma.
B3pbIB MacCUBHOM 3BE3/1bl B KOHIIE CBOEH 3BOJIFOIIMM — B3PBIB CBEpXHOBOM || THma.



HaOnronenne oCcTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3/. DBOIIOLHUS 3BE3: POKICHUE,
JKA3Hb U CMEPTH 3BE37. Pacuér mpomomKUTENbHOCTH KU3HU 3BE31 Pa3HOM MACCHI
Ha TJIABHOM MOCJIEN0BATEIBLHOCTHU. [lepexon B KpacHbIE TUTAHThl U CBEPXTUTAHTHI
nociie ucuepnanus Bogopoja. CrokoiHas 3BOJIIONMS MaJIOMACCHUBHBIX 3BE3 U
I'PaBUTALIMOHHBIA KOJIJIAIIC ¥ B3PHIB ¢ 00pa30BaHMEM HEHUTPOHHOM 3BE3/bI WIIU
YEPHOM JIBIPBI MAaCCUBHOM 3Be3/b1. OIpeiesieHue BO3pacTa 3BE3AHBIX CKOIUICHUN U
OTIEIIbHBIX 3BE3]I, IIPOBEPKA TEOPUU IBOJIFOLIUA 3BE3.

Mineunsrtit [1yTs (3 u)

['a3 u mputb B ["anaktuke. OOpa3oBaHue OTpaXaTeNbHBIX TyMaHHOCTEH. [IpuunHbI
cBeueHus MU dy3HbIX TyMaHHOCTEH. KOHIIEHTpaIus Ta30BbIX M MBUICBBIX TYMaH-
HocTell B ["amaktuke. PaccesHubie U m1apoBbie 3BE3MHBIC CKOTUICHHS. HaOmromae-
MBbIE CBOWMCTBA PACCESHHBIX 3BE3NIHBIX CKomieHnd. HaOmromaemble cBOMCTBa Iia-
POBBIX 3BE3IIHBIX CKOIUICHUM. Pacnpenenenne n XxapakTep ABUKEHHS CKOIUICHUM B
l'anaktuke. Pactipenenenue 3B€31, CKOIUJIEHUM, ra3a u nbuid B ['anaktuke. CBepx-
MaccuBHas 4y€pHas JpIpa B LieHTpe ["anakThku u kocmuueckue myun. MHppakpac-
HbIe HAOJIIOICHUS] ABUKEHUS 3BE3] B IIeHTpe ['anakTuku U oOHapyXKeHUE B IIEHTPE
["anakTUKU CBEpXMAaCCUBHOM YE€pHOU AbIpbl. Pacyér mapaMeTpoB CBEpPXMaCCUBHOU
y&pHOU AbIpbl. HaOmrogeHNsT KOCMUYECKUX JIy4e U UX CBSI3b C B3phIBAMHU CBEPX-
HOBBIX 3BE3].

INanmaktuxu (3 4)

Knaccudukanus ragaktuk no gopme u kamepToHHasi quarpamma Xao66ia. CBoii-
CTBa CIUPAIBHBIX, DJUTUNITUYECKAX W HEMPABWIBHBIX TallakTHK. KpacHoe cMmerre-
HUE B CIEKTpaxX TajakTHK W OMpECICHUE PAcCCTOSHHS 10 HHUX. 3aKOH Xa0ora.
Bparmenue ranaktuk ¥ TEMHaS MaTepus B HUX. AKTUBHBIC TATAKTUKHA U KBa3aphl.
[Ipuposa akTUBHOCTH TaJaKTHK, PAIUOTATAKTUKH W B3aUMOJICHCTBYIOIINE TaJlaK-
TUKU. HeoObIuHBIE CBOWCTBA KBa3apoB, MX CBS3b C SAPAMU TajJaKTUK W aKTHBHO-
CTBhIO YEPHBIX AbIp B HUX. Habmogaemble CBOMCTBA CKOIUIEHUM TalaKTUK, PEHTTe-
HOBCKO€ M3JIy4€HHE, TEMIIEpaTypa U Macca MEXTalaKTHUeCKOro ra3a, HeoOXoau-
MOCTh CYIIIECTBOBAHUS TEMHOW MAaTEPHUH B CKOTUICHUSX TallakTHK. OIieHKa Macchl
TEMHON MaTepHH B CKOIUICHMSIX. Slduencras CTPYKTypa pachpeiejieHUs] TalaKTUKA
CKOIUICHUU Tr'aJIaKTHUK.

Crtpoenue u 3Bomtonust Beenennoii (2 1)
Koneunocts u 6eckoHeyHOCTh BeeneHHoN — mapaoKehl KJIaCCUYECKON KOCMOJIO-
ruM. 3aKOH BCEMHPHOTO TATOTCHHS M MPEJCTABICHUS O KOHEUHOCTH M OECKOHEY-
HOoCcTH BceeneHnon. @OTOMETPUUECKUN TTAPAAOKC U MIPOTUBOPEUUSA MEKIY KIIACCHU-
YECKUMU MPEJICTABICHUSIMHU O cTpoeHuU BcenenHoit n HaOmoaeHusmu. HeoOxo-
JMMOCTb TIPUBJICYEHUS OOIIEeH TEOPUH OTHOCUTEIBLHOCTH JJIsl IOCTPOCHUST MOJICIN
Bcenennoit. CBsi3b MeXIy T€OMETPUUECKUX CBOWMCTB IPOCTPAHCTBAa BceneHHoM ¢
pacrpeneseHueM W IBWKEHUEM MaTepuu B Heu. Pacmmpsromasics BcenenHas.
CBs3b CpeHEN UIOTHOCTH MAT€PUM C 3aKOHOM PACIIMPEHUS] U T€OMETPUYECKUMHU
cBorcTBamMu BcenenHoi. EBKIMIOBa W HEEBKJIMIAOBA TIeOMETpUs BcCeneHHOM.
Omnpenenenue paauyca u Bo3pacta Bceenennoil. Moaens "ropsiueit Beenennoit'” u
penukToBOoe M3mydeHue. OOpa3oBaHME XWMHUYECKHX 3JIEMEHTOB BO BceneHHOM.
O6wnue renust Bo BeenenHoi 11 He0OX0AMMOCTh 00pa30BaHUs €r0 Ha paHHUX JTa-
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max 3Bojronuu Beenennoi. HeoOXoauMOCTh HE TOJIBKO BBICOKOM IUIOTHOCTH BeE-
1IECTBA, HO M €r0 BBICOKOM TEMIIEpaTypbl HA PAaHHUX 3Talax 3BOJroLUU Bcenen-
HOW. PenUKTOBOE M3NydeHHE — U3IIyYCHHUE, KOTOPOE OCTAIOCh BO BcesleHHOU OT
rOpSIYEro U CBEPXIUIOTHOTO COCTOSIHMSI MAaT€pUM HA paHHUX dTamnax >kKu3Hu Bce-
neHHo. HaGmromaeMple CBOMCTBA PETMKTOBOTO M3NydeHus. [louemy He0OX0 MO
MIpUBJICYEHHUE OOIIEH TEOPUU OTHOCHUTEIBHOCTH JIJIsl IOCTPOSHUs Mojieau BeeneH-
HOM.

CoBpeMeHHbIe TIPO0IeMbl aCTPOHOMUU — 3 U
VYckopenHoe pacimupenne Beenennol u témHast sHeprus. HaGmroneHus: cBepxHo-
BBIX 3BE3] | TMIA B MANEKMX TJAKTUKAX U OTKPBITHE YCKOPEHHOIO PaCIIMpEHUs
Bcenennoii. OTKpbITHE CUJIBI BCEMUPHOTO OTTaNKUBaHUS. TE€MHas 3Heprus u e
BIIMsIHME HA Maccy Bceenennon no mepe e€ pacmmpenus. [Ipupona cuisl Beemup-
HOTo oTTankuBaHus. OOHapyKeHUE IUIAaHET BO3Jie Apyrux 3BE3n. Habmronenus 3a
JBW>KECHUEM 3BE3J U ONPEAEIEHU MacC HEBUJIMMBIX CITyTHHUKOB 3BE3]I, BO3MYILA-
IOIIUX UX MPSMOJUHEHHOE ABMKEeHHE. MeToabsl 0OHapykeHus 3k3o1uianet. OleH-
Ka YCJIOBHMI Ha MOBEPXHOCTAX dK30IUIaHeT. [lonck sk30mIaHeT ¢ KOM(POPTHBIMU
YCIIOBUSMM IS )KM3HU Ha HUX. [loncku xu3Hu u pasyma Bo Beenennoiut. Passurue
IIPEICTABICHU O BO3HUKHOBEHHMM M CYIIECTBOBaHUM XU3HHU BO Bcenennoii. Co-
BPEMEHHBIE OLICHKM KOJMYECTBA BBICOKOPA3BUTBHIX LMBWIM3ALMK B ['amakTuke.
[TonbITKM OOHAPYXEHUS U TIOCBUIKM CUTHAJIOB BHE3EMHBIM LIMBUIIM3aLusaM. Pe3eps
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TemaTnueckoe IJIAHMPOBAHME
Ne
HasBanwue pa3zuena KonnyectBo yacos
paszznena
1 Beenenune B acTpoHOMHIO 1
2 AcTtpomeTpus 5
3 Hebecnas mexannka 3
4 Crpoenne COTHEYHON CHCTEMBI 7
5 Actpodusnka 1 3BE3/THAST ACTPOHOMUS 7
6 MueuHsbIil yTh 3
7 ["anakTuku 3
8 Crtpoenue u 3BoIoIus Beenennoit 2
9 CoBpeMeHHbIE MPOOIEMbI ACTPOHOMHH 3
Peseps 1
Bcero 35




