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1. Ileau 1 3a7a4n 0CBOEHUA JUCHUILIMHBI

HGHB JUCHUIIIIMHBI: IIOAr0OTOBKA 6aKaJIaBpOB neaaroroB-mpcAMETHUKOB K
MEeAarorndeckoi ¥ MPOSKTHOM ACSITeNbHOCTH 1O (hu3nke B chepe OCHOBHOTO OOIIETO, CPEIHETO
0OILIET0 U JIOTIOIHUTEILHOTO 00pa30BaHHMS.

3agauu:

— (opMHpOBaHUE LETOCTHOTO M JOCTATOYHO COBPEMEHHOTO MPEICTABICHUS O CTPOCHUH
MaTE€pUU Ha BCEX €€ OCHOBHBIX CTPYKTYPHBIX YPOBHSX.

— 3aJ0XHTh OCHOBBl TCOPUM PAa3BUTHUA TOHATUH  acTpOU3UKH, BIIHSIHUE
acTpo(hM3MUECKUX 3HAHHMI HA M3MEHEHHUE B3TJIS/I0B HA CTPOCHHUE BEIIECCTBA

— 00paTHTh BHUMAHHUS Ha COBPEMEHHBIE MMPOOJIEMBI aCTPO(DHU3UKH.

Kpome Toro, omHoi W3 3amad HW3ydeHUs JAHHOIO Kypca sBISIETCS HAy4YHO-
oOpa3oBatenbHOe, MPOPECCHOHATBHO-TPYIOBOE BOCIHTAHHE OOYYAIONMUXCS IOCPEICTBOM
COACPpKaHUA NUCHUILUIMHBI U AKTYAJIbHBIX BOCIIUTATCIIbHBIX TEXHOJIOTHH.

2. IlepevyeHnb IUIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHS 10 JTUCHHUILIHHE

B pesynbrare ocBOCHUS AUCIUILUIMHBI 00YYAIOITUCS JOJIKEH:

OCBOMUTH KOMIIETEHIIUIO:

CIIOCOOCH OCYIISCTBIISITh IEJarorHYeCKyr0 JIeATEIHbHOCTh HAa OCHOBE CIICIIHATBHBIX
Hay4HbIX 3HaHu# (OI1K-8).

Kon u conepxanue MHANKATOPOB KOMITIETCHITUU:

NOIIK-8.1. JlemoHCTpUpyET BIaJEHUE CUCTEMON ClIelIMaIbHbIX HAYYHBIX 3HAHUN B
npeaMeTHON o0macTr

HNOIIK-8.2. IlpumeHseT chemuaibHble MNpPEIMETHbIE 3HAHUS B IE€JArorHYeCcKOu
JIESATEeTLHOCTHU IO HAIPABIECHHOCTH IPOTrPAMMBI.

3HATh
— METO/Ibl aCTPOHOMHUYECKUX MCCIIE0BAaHUI U HHCTPYMEHTBHI, 001aCTh MX IPUMEHEHUH;
— YCJIOBHSI paBHOBECHS BHYTPH 3BE€3/1bI;
— 3BOJIIOLIMOHHBIE BPEMEHHBIE IIKaJIbl, (ha3a IIIaBHOM MOCIIEe10BATENbHOCTH;
— IIPOUCXO0XK/IEHNE XUMUYECKUX IEMEHTOB;
— MOJIENIM 00pa30BaHKE IIIAHETAPHBIX CHCTEM,;
— YpaBHEHUS IIEPEHOCA SHEPTUU B 3BE3/1aX;
— 3aKOHBI JIBIKCHMSI IJIAHET;
— METO/Ibl TOMCKA 3K30IJIaHET;
yMeThb
— BBIUUCIISITH paclpe/ielieHne TeMIepaTypbl U TEPMUYECKUE XapaKTEPUCTUKH 3BE3/T;
— HaXOJWTb B3aMMOCBSA3b MEK/Y U3JIy4EHUEM 3BE3/bl U €€ MAaCCOM;
— BBIYUCIISTH TPAEKTOPUHU HEOECHBIX TeJl B IUIAHETAPHBIX CUCTEMAaxX U B TaJaKTUKaX;
— HaXxOJIUTh B3aUMOCBSI3b MEX/1y XapaKTePUCTUKAMH OOBEKTOB B JBOWHBIX CUCTEMAX;
BJ1a/IeTh
— METOJaMM pacueTa BpEMEHM KU3HHU 3BE3] U JJBOMHBIX 3BE3];
— METOJIaMU BBIYMCIEHUS JUHAMHUKU TEMIIEPATYpHOTO IOJIA JUIsl pacyueTa SIBJICHMHM IepeHoca
SHEPrUH BHYTPH 3BE3]I.



3. MecTto aucuuminibl B cTpykrype Ol BO

JlucuuiuinHa OTHOCHTCS K 00s3aTenbHOM 4YacTH ydeOHOro IaHa OakajgaBpoB
HanpasieHus: noarotoBku «llemarorndyeckoe oOpa3oBaHMe» HaNpaBICHHOCTH «Maremaruka,
¢uzukay. M3yuaercs B 8 cemectpe 0o0yueHUs.

[Iporpamma Kypca «ACTPOHOMHS» MOXKET OBITh BBINOJHEHA TMPH MOJHOM H
1eJIeCOO0Pa3HOM  UCIOJI30BAaHUM  JIEKIUM, MPAKTHUYECKMX 3aHATMH M BpPEMEHU JJs
CaMOCTOSITENIbHBIX paboT CTyAeHTOB. DU3HKa SBISETCS TOYHOM M (QyHAAMEHTAIHHOW HAYKOM.
HcTUHHOCTE (U3MUECKUX SIBIEHUI M IPOLECCOB MOXKET OBITh YCTAHOBJIEHA TOJBKO uepes
DKCIIEPUMEHT IIyTE€M IIOJIy4EHUS KOJUYECTBEHHBIX COOTHOILUEHUN MEXKIYy HHMMH, OJHAKO
NOJOOHBIN MyTh B JI@aHHOW AMCLUIUIMHE HE BO3MOXKEH — HEJb3sl IOCTaBUTh HKCIEPUMEHT IO
co3nanuto Bceenennoit wnmu ConHeuHol cucrtembl. llosTomy naHHas AMCLMIUIMHA JaeT
BO3MOXHOCTb DPa3BUTHUS aOCTPAKTHOI'O MBIIUICHUS, MTOCTPOEHHOIO HA KOHKPETHBIX (haKTax.
JIeKIIMOHHBINA MaTepuaj COMPOBOKAACTCS IEMOHCTPAIIUEH OTIENbHBIX (U3MUYECKUX MPOIECCOB
U SIBJIGHUH, IPOMCXOIAIIMX HA PA3IMUHBIX MJaHeTaX (KOMIIBIOTEpHAsk aHUMALHs).

Kypc neknuii « ACTpoHOMHUS» ONUPAETCS Ha MOJIyYEHHBIE paHee 3HAHUS 110 MaTEMAaTUKE
(MaTeMaTUYeCKUi aHalu3, reoMeTpus) U ¢u3uke (MexaHHKa, IEKTPUYECTBO M MArHETH3M,
aTOMHas U sifiepHast (U3HKa).

B pe3syinbrare ycBO€HHS Kypca CTyACHTHI IOJIKHBI:

- 3HaThb COBPEMEHHBIE IIPEJCTABICHUSA O CTPOCHUU U 3BOJIIOLIMM 3B€3/ U BeenenHoi;

- 3HaTh COBPEMEHHbIE HA0JII01aTeIbHbIE IaHHBIE;

- UMETh NPEJCTABJICHUS O HOBEHIINX MPoOIeMax KOCMOJIOTUU: MTPO0JIeMa CUHTYJIIPHOTO
COCTOSIHUS B IPOLLIOM, IPaBUTAIIMOHHAsI HEYCTOWYMBOCTh U 00pa3oBaHME TraJIakTUK, podieMa
TEMHOI MaTepuu U Jp.

W3ydyeHne IUCHMIUIMHBL SBISETCS OCHOBOM JUII OCBOEHHUS MOCIEAYIOIUX IPAKTUK:
IIPOM3BOACTBEHHAs IpaKTHKa (HaydyHO-HMCCIenoBareabckas paboTa), MOArOTOBKA K 3aIlUTE U
3allMTa BBIMYCKHOW KBaJIM(PUKALMOHHOM pabOThl, HA KOTOPHIX 3aBepuiaercs (HOpMUpOBaHUE
JTaHHOW 00menpodheCCUOHATEHON KOMITCTCHITHH.

4. O0beM JUCUUILIMHBI (MOIYJI51)

4.1. O0beM JUCHUILUIMHBI B 3a4e€THBIX eIUHUIAX C YKA3aHHEM
aKaJeMr4ecKnX (ACTPOHOMHYECKHX) YaCOB U BUAbI y4eOHOH PadoThI

Bunsl yueOHOM paboTHI, Ounas gopma
OO0m1ast TpyI0EMKOCTh B 3aYETHBIX €IMHHIIAX 6

OO011ast TPYJI0EMKOCTb B 4acax 216

AyIUTOpHBIE 3aHSTHS B Yacax, B TOM YHCIIE: 68

Jlexuun 26

[TpakTUueckue 3aHITHs 42

JlaGopaTtopHbie 3aHATHS —
CamocrosrenbHas paboTa B yacax 112 + 36

PopMa TPOMEKYTOUHON aTTECTALUH Dk3aMeH 8 ceMecTp

4.2. O0beM KOHTAKTHOM padoTsl Ha 1 o0yyaromerocst

Buipl yueOHBIX 3aHSATHHT Ounas dhopma
Jlexnun 26
[TpakTUueckue 3aHITHS 42
JlabopaTopHbie 3aHATHUS —




Koncynbranuu 2
3auer/3a4eThl -

DK3aMeH/3K3aMEHBI 0,35
KypcoBsie paboThl —

KypcoBbie IpoeKTHI —
Bcero 70,35

5.Coaep:kaHue QMCHUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3znesnam), ¢ ykazaHueM KOJUYeCTBA YACOB U BUI0B 3aHATHI

5.1 TemaTnyeckuii NJIaH y4eOHOM JUCUUIJINHBI

Ne  Ha3Banme pa3aeiia, TeMbl Bcero Aynutopusie  CaMOCTOAT.
3.e./yac padora
Jexknmun IlIpakr.

1 Meto bt aCTPOHOMHYECKHX 30 4 8 20
WCCJICIOBAHHMA

2 |BuyTtpeHHee cTpoeHuE 3Be3 ] 30 4 6 20

3 | DBomronus 3Be31 20 4 6 10

4 | Conaue 30 4 6 20

5 |IlnaHeTapHbBIE CUCTEMBI 20 4 6 10

6 lNamaktuku. CKoTIeHHAs 20 5 6 12
raJlaKTHUK

7 |Mex3Be3Has cpeia 14 2 2 10

5 DneMEeHTBl COBPEMEHHOM 14 5 2 10
KOCMOJIOTHH
OK3AMEH: 36 - - 36
BCEI'O: 6/216 26 42 112 + 36

5.2. Conep:xanue:

Temal. Beeaenue
[IpocTpancTBEeHHO-BpeMEHHBIE MacTaObl B acTpodusnke. OCHOBHBIE (POTOMETPUIECKUE TTOHSATHUS

Tema 2. MeTo1bl aCTPOHOMHYECKUX UCCIEI0BAHUN
MeTonbl  aCTPOHOMHUYECKUX HCCIEAOBaHUNW U HMHCTpyMeHTh.. OO0nacTh NpPUMEHEHUH M UX
OTpAHUYECHUS.

Tema 3. BHyTpeHHee CTpOSHUE 3BE3 ]
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YcmoBus PpaBHOBECHUSA BHYTPH 3BE3IEI. dusnyeckoe COCTOSHHE Tasa. ﬂaBJ'IeHI/Ie rasa M AaBJICHUC
H3ITYy4YCHUH. I[aBJIeHI/IC BBIPOXKXJICHHOI'O ra3a. HcTouHuKHY 3BE3THOM OHCPIUU. 3B€3HHLIC MOACIHN

Tema 4 DBoaroLus 3B€3]1

DBOJIIOIIMOHHBIC BpeMEHHbIE MmKaibl. CxaThe 3Be3]] Ha MYyTH K TJIABHOW IOCJIEIOBATEIHLHOCTH.
®daza riaaBHoM nociaenoBarenbHocTH. Pasza ruranrta. PUHAIBHBIE CTAJIUUA DBOJIIOIUHM. JBOIIOIHS
TECHBIX IBOMHBIX 3Be3/1. [IporCX0oXaeHNE XUMHUYECKUX JIEMEHTOB

Tema 5 ConHue
BuyTtpennee crpoenue. Atmocgepa. ComHeuHast aKTUBHOCTb.

Tema 6 IlimanerapHble CUCTEMEL
OOpa3oBaHue IUIaHETAPHBIX CHCTEM. 3aKOHBl ABWXKEHUs IIaHeT. Ddusmyeckas mnpupoja Tel
COJIHEYHOI CUCTEMBI. DK30IJIAHETHI.

Tema 7 'amaktukn. CKOIUIEHHS TAJIAKTHK
CoctaB U CTpyKTypa TrajnakTWK. Tumbl ramnaktuk. OnpeneneHue pacCTOSHUN 10 TalaKTHK.
Ckorutenns rajaktuk. OcoOEHHOCTH 3BOJIFOINY TAJIAKTUK B CKOTUICHUAX.

Tema 8 Mex3Be3Has cpesa

Mex3Be3iHas nbulb. Mex3Be3IHbIN ra3. Mex3Be3iHble MoseKybl. OOpa3oBaHUe IPOTO3BE3 ]
[Inanerapusle TymaHHocTu. OcTaTku CBepXHOBBIX. [opsyas kopoHa Mieunoro Ilytu.
Kocmuueckue nyuu 1 MEK3BE3HOE MarHUTHOE 110JIE

Tema 9. DiieMEHTBI COBPEMEHHON KOCMOJIOTUHU

Mogenp @punMana ¢ KOCMOJIOTHYECKOW mocTossHHOU. KocMmomnornueckue nmapamerpbl. DBOIONMS
pacunpenust Bcenennoil. Kputuyeckas mioTHOCTh. OrpaHuyeHUss Ha KOCMOJOTHYECKHE
napaMeTphbl U3 aHU30TPOITUU PEIMKTOBOT'O U3JIYUCHUA (1)0TOHOB M JAHHBIX 11O CBEPXHOBBLIM THUIIA Ia.
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6. MeTonuueckue MaTepuaJIbl I 00y4AIOLIUXCH 110 OCBOECHH IO

JTUCHMILTHHBI

6.1. CamocTosiTesibHasi pa0oTa 00y4arOIMXCS M0 JUCHUILTHHE (MOLYJII0)

dopma
Mertoanueckue P
Ne Ha3BaHnue Tembl 3amanme Yacel PeKoMeHIaluu 1o
BBITIOJTHEHUIO 32/ TAHUSA
Meroapl acTpodU3UIECKUX Hcnons3oBarh
7 ucrounuku [1, 2] m
UCCICTOBAHNH [TpopaboTtka 1o L1, 2] mns BricTyruienue
CITUCKa OCHOBHOM U [1—
1 JIEKIITMOHHOT'O 20 C
3] 3 CIIUCKa .
Marepuaia JOIONHUTEBHOI Npe3eHTalEN
JIUTEPATyPhI
BuyTpenunee crpoenue Hcnonp3oBars
3BE3 Tpopaborka uctounnku [1, 2] w3|YcTHBIA ompoc,
CITUCKa OCHOBHOM H [1—|TecT,
2 JICKIIMOHHOTO 20
3] u3 CITICKA | KOHTPOJIbHBIE
Matepualia JTOTIOTHATENBHOM paboThI
JIUTEPATyPhI
OBOIIOLIUS 3BE3] Hcnonb3oBars
Tpopaborka uctounnku [1, 2] w3|YcTHBIA ompoc,
CITUCKa OCHOBHOM H [1—|TecT,
3 JICKIIMOHHOTO 10
3] u3 CIHCKa | KOHTPOJIbHBIE
Matepualia JTOTIOTHATENBHOM paboThI
JUTEPaTyPhI
Comuite Hcnonb3oBaTh
TpopaboTka ucrouHuku [1, 2] wu3|YcTHBIA ompoc,
CITHCKa OCHOBHOM M [1—|TecT,
4 JIEKIIMOHHOTO 20
3] u3 CIHCKa | KOHTPOJIbHBIE
Matepuaia JTOTIOTHUTENBHOM paboThI
JTUTEPaTyPhI
[limaneTapHbie CUCTEMBI Hcmnosnb30Bath
TpopaboTka ucrounuku [1, 2] w3 |YcTHBINA ompoc,
CITHCKAa OCHOBHOM M [1—|TecT,
5 JIEKIIMOHHOTO 10
3] u3 CIHCKa | KOHTPOJIbHBIE
Marepuania JIOTIOJTHUTENNBHOM pabothl
JTUTEPaTyPhI
lanakTuxu. CkornieHust Hcnons3oBath
rJTaKTHK TpopaboTka ucrounuku [1, 2] w3 |YCcTHBINA ompoc,
CITMCKAa OCHOBHOM M [1—|TecT,
6 JIEKITMOHHOTO 12
3] u3 CITUCKA | KOHTPOJIbHBIE
Marepuana JIOTIOTHUTENBHOM paboTsl
JIUTEPATyPhI
Hcnonb3oBarh THBIA OI
Mex3Be3aHas cpena TpopaboTka CIIOJIB30 Ye orpoc,
uctounuku [1, 2] wu3|Tecr,
7 JIEKIIHOHHOTO 10 .
CITUCKA OCHOBHOM M [1—| KOHTpONbHEIE
Marepuana

3] u3 CIIUCKa

pabotsl
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JIONOJTHUTEIBHOU
JTUTEPATYPBI
DIEeMEHTbl  COBPEMEHHOM Hcnons30Bath
KOCMOJIOTUH Tpopaborka ncrounuku [1, 2] w3 |YCTHBINA ompoc,
CITUCKa OCHOBHOM U [1—|TecT,
JICKIIMOHHOT'O 10
3] u3 CIIMCKA | KOHTPOJIbHBIC
Matepraia JIOTIOTHUTETHPHOU paboTHI
JIUTEPATYPBI
[TonroroBka K SK3aMeHy 36 DK3aMeH

6.2. TemaTuka u 3a1aHUA U1 NPAKTHYECKUAX 3aHATHIA

®opMOIt OTYETHOCTH O JJAHHOW AUCIUIUIMHE sIBJIsieTcs 3k3amMeH. HeoOxoauMmele ycnoBus
JIOITYCKa K DK3aMEHY:
— Hannuue nosHOro KOHCNEKTA JIEKIUH
— Cpnaua Bcex KOHTPOJBHBIX pa0oT (3 HIT) C MONTOKUTEIBHBIM PE3YIBTATOM
Huxe npuBeneHs! npuMepHbI€ IUIAHBI IPAKTUYECKUX 3aHATHH.

Cemunap 1.

Tema: MeToabl ACTPOHOMHYECKHUX MCCJIeJ0BAHUM

Bompocsl cemunapa:

OnTruyeckre METO bl HaOIIOICHUH.

Paguoactponomus.

UK- u YO®- actpoHomus.

ACTPOCIEKTPOCKOMHSI.

Cemunap 2.

Tema: BHyTpeHHe cTpoeHue 3Be3/

Pacuer naBnenust BHyTpH 3BE3 .

1) Cuurasi, 9TO IJIOTHOCTH BEILIECTBA 3BE3/IbI 10° kr/m® , a TeMIiepaTtypa 10’ K maiiaute
JaBlieHue ra3a BHyTpH 3Be3/bl. CocTas 3Be31b1 70% Bogopon, 30 % - renuid.

2)PaccunTaiiTe 1aBiIeHHEe BBIPOXKAEHHOIO ra3a B ciydae CoHIa.

3)HaiiuTe naBleHne W3TyYEeHNS B 3B€3/Ie IPH YCIOBHH, 4TO ee Temrepatypa 107 K.

4)OnpenenuTe JTy4UCThIH M KOHBEKTHBHBIN TeMIepaTypHbI I'pajueHT JJIs 3B€3/bl THUIIA
Conxua.

5)Ouenute Bpems, 3a kotopoe Temmeparypa ConHIla H3MEeHWIach Obl BaBoe 0Oe3
TepMosiiepHoro mnojorpeBa B IieHTpe. Cuwurtaiite COJHIE COCTOSAIIUM W3 HOHU30BAHHOTO
Bojopoaa ¢ maccoit MO =2 - 1033 r u temmepa- Typoid T = 7 MuH. TpagycoB (IOJOBHHA OT
TeMIepaTtypbl B ILeHTpe 3Be3asl). MomsipHas Mmacca Bogopoga mH = 1 r/mousb, razosas
nocrosHHas R = 8,3 Jlx/(monp - K). IIIOTHOCTh MOTOKA 3HEPTUU COJTHEUHOTO M3JIY4YEHHUS Ha
opoute 3emmu F = 1,4 kBt/m 2 , paauyc opoutsl 3emian RE = 150 mun. kM. [lpu pacuére
UCTIONb3YHTE U3BECTHOE BhIpaskeHHe S = 4mr2 s miomaau cdepsl paauyca r.

6)Kakoii ruromaan J10/mKeH ObITh «CBETOBOM» MapyC — MOJHOCTHIO OTpaKarolias CBET
IUIOCKOCTh, YTOOBI B OKPECTHOCTH 3€MJIM Ha HEro JeicTBoBajia CHJIAa JaBJICHUS COJHEYHOIO
u3nydeHus B 1 HpioTOH? [IOTHOCTH MOTOKA SHEPTUU COJIHEYHOTO M3IyUYeHHs Ha opOuTe 3emiu
F=1,4 xBt/™ 2 . lns pacuéra AaBIeHUs U3ITyUeHHsI UCIIONIb3yHTE U3BECTHOE COOTHOLLICHHE W =
pC MEXIy SHeprueil w u uMmiynbcoM p ¢otoHa (yacTuibl cBeta), rae ¢ = 300 000 km/c —
CKOpPOCTH cBeTa ((hoToHA).

7)3a Bpems TepmosiiepHoro ropenus B CouHIle BbiienuTcest sHeprus, paBuas 0,7 % ot
SHEPrUM IOKOS «Iporopeslero» BeniectBa Mrc2 . Macca Bemectsa Mr, KOTOpoe BCTyIUT B
TEPMOSIIEPHBIE peakiuy, coctaBisier okoo 10 % ot Beeit maceht Comaria MO = 2 - 1030 kT, ©
= 300 000 xM/c — ckopocThb cBera. Kakoe Bpemsi TepMOsIACpHOE TOPEHHE CMOXKET
NOIJEPKUBATh HA 3€MJIE TIOTOK COJIHEYHOI'O M3JIyYEHUs MOpsAJKa COBPEMEHHOrO 3HadyeHus J =

8




1,4 xBt/™ 2 ? Paguyc opoutst 3emiau R3 = 150 muH. kM. [lnomans cdepsl paauyca r paBHa 4mr2

8)IMokaxkuTe, uto cuia nputsbkeHus JIyabsl Kk CoHIly 00JIbIie CHITbI TPUTDKSHUS JIYHBI K
3emite. [lonpoOyiite 00bsICHUTH, TOYeMy ke Bcé-Taku JlyHa Bpamaercs Bokpyr 3emnu. Paguyc
op6utsl 3emun R3 = 150 mutH. kM, JlyHa ynanena ot 3emun Ha paccrosiaue RJI = 380 Thic. kM 1
JieNlaeT OJIMH 000POT BOKPYT 3eMITH IIPUMEPHO 32 MECSI

9)Kakoii TONIMIMHBI OJDKEH OBITh ATIOMHHHEBBIM «CBETOBOW» IMAapyC — IOJTHOCTHIO
OTpaKaloliasi CBET IUIOCKOCTh, YTOOBI MpeoaosieTh cBOE npuTskeHne K ComHiy 3a cyér
naBiieHus coimHedHoro cBera? IlmotHocTh amomuHus p = 2700 kr/m 3 . [ImoTHOCTH TOTOKA
SHEPTUU COTHEYHOro nM3nydyeHus Ha opoure 3emin J = 1,4 kB1/m 2 . 3emusa obpamaercs BOKpyr
Comnnia 3a oauH rof mo opoute paaunycom R3 = 150 muH. kM. [l pacuéra naBieHus U3 IydeHus
UCTIOJIb3YHTE M3BECTHOE COOTHOIIEHWE W = pC MEXIY SHEprueidl w M HMITyJbCcoM p (oToHa
(actunbl ceeta), rae ¢ = 300 000 km/c — ckopocTh cBeTa ((hoToHA).

Cemumnap 3.

Tema: Il1aneTapHbie CUCTEMbI

1)OueHnure MaKCHMalbHYIO MacCy M JIHaMETp METEOpOM[a, KOTOPBIH OyAeT MOouTH
OCTaHOBJIEH arMmocdepodd 3emuu a0 TNaJeHWs Ha Hamly IutaHeTy. llnoTHocTh BemiecTBa
MeTeopouaa 3 r/cM°, MIOTHOCTH BO3ayXa 1,3 Kr/M°, mpuBenéHHas BbICOTa aTMOchephbl 3eMiu
OkMm.

2)CorjacHO COBPEMEHHBIM TMPEJACTABICHHUSIM Halla TajakThuka Mieunsii [lyTh
Norpy’eHa B 00Jako TEMHON MaTepuu, paJuyc KOTOPOro MHOTO OoJbllie pazMepa BUAUMOMN
cocrapisito- med [amakruku. OneHure maccy TEMHOM MaTepuM BHYTPU BHUJIUMOM 4YacTU
Muneunoro Ilytu ¢ paguycom mopsaaka 50 ThiC. CBETOBBIX JIET, €clid 3BE3NBI Ha mepudepuu
['amakTuKH JBUOKYTCS MPHUMEPHO C TOW ke CKopocTbio 250 km/c, uro m ConHIle, KOTOpOe
HaxOJIUTCA MPUMEPHO Ha MOJIOBUHE paJuyca BUAMMON yacTu ["anakTuku, T. €. 25 ThIC. CBETOBBIX
net. ITpu 3TOM OCHOBHas mMacca 3BE3]1 M ra3a CoCpeloTOYEHA B LIEHTPAJIbHOM YacTH [ aakTuky,
paaunyc kotopoi 0koso 10 TeIC. cBeTOBBIX JieT, U cocTaBisieT 1012 mace ConHua.

3)OnieHrTe MUHUMAJIBHBINA AHaMeTp c(hepuIecKoro MeTaLIMYeCKOTO CITy THUKA, KOTOPBIH
MO’KHO 3aMETUTh HEBOOPYKEHHBIM TllazoM Ha opbute ¢ BeicoTor 400 kM. Bumumas 3BE3nHas
Beanunua Connna Ha 3emiie m = —26,7 m, 4eJI0BEK BUINUT 3BE3IbI 10 6 m.

4)OmpenenuTe paauyc OpOUTHI TEOCTAIMOHAPHOTO CIyTHHKA (CIYTHHKA, KOTOPBIH
MOCTOSIHHO HAXOJUTCSl HaJl OJHOM TOYKOW 3eMiiu), €CcliM yCKOpeHHEe CBOOOJHOrO MajeHus Ha
nosepxHocTH 3emin g = 9,8 M/c 2, a paguyc 3emiu R = 6400 km.

5)I1pu HaubombieM cOMMKeHUU ¢ 3eMIIEH (B MPOTHBOCTOSIHUU) Mapc UMeeT BUIMMYIO
3Be3HYI0 BeinunHy m0 = —2,5 m. Beluncnure BUaumMyIo 3B€3/1HyI0 BEIU4YHHY Mapca depes Tpu
Mecsla mocie mpotuBoctosiHus. Pac- crosaue ot 3emuu no Comnma RE = 150 mH. KM,
paccrosinue ot Mapca no Connna RM = 230 miH. kM.

6)CryTHUK Bpamaercs mo KpyroBoil opOutTe BOKpyr 3emiu. M3-3a TpeHUs O BepxHHE
cion arMocepbl €ro BBICOTAa IOCTENEHHO YyMeHbllaeTcs. Kak u3MeHsieTcs KHHeTHuYecKas
SHEprus CIyTHUKA, €CJIM TPEHUE COBEPIIAET HajJ HUM padoTy MuHyc 1 Jx?

7)Ha kakyro MakCHMallbHYHO BBICOTY HaJ ropu3oHToM noguumaercs Contie B HuwkHem
HoBropone B camblii JUIMHHBIA M caMblii KOpoTkuM aHM rona? I'eorpaduyeckas mupoTa
Hwuxnero HoBropona 56 k ceBepy OT 3KBaTopa, a CEBEpHOro Tponuka — 23e

Cemunap 4.

Tema: I'anakTuku. CronjieHNe raJIaKTHK.

1)Paccrosinne 10 Tymannoct OproHa OBLIO ONMpPEETICHO HanboJiee TOYHO METOIOM
napaiuiakca Ha paguouHreppepomerpe VLBA B 2007 r. YrioBoe cMmelieHne 3BE3]] TYMaHHOCTH
B JMaMeTpabHO MPOTUBOIIOIOKHBIX TOUKax opOuThl 3eMin coctaBmiio O = £0,00242 yrioBbix
cekyHabl. OmnpenenuTe, CKOJbBKO BPEMEHHM HAET 10 Hac cBeT oT TymanHoctu OpuoHa co
ckopocTtbio ¢ = 300 000 xkm/c, ecmut paguyc opouTsl 3emin RE = 150 muH. kM.

2)IIpencraBbTe IUIOCKYIO CIHPaJbHYIO TalTaKTUKYy, IMOTPYKEHHYIO B OJIHO- POIHOE
o0nako HeBUAMMON TEMHOW MaTtepuu. LleHTpanbHas 4YacTh TajlakKTUKH TMPEACTaBIsET COOOi
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MAaCCHUBHBINA CBETAIIMUCS map U3 3BE37 U raza — OapK. 3BE3/bI, PACTIONOKEHHBIC HA TPAHUIIS
63..]1,[[)1(21, U Ha BJIBOC 60JIBH_ICM YAAJICHHUU OT HCHTpA TaJIaKTUKW BpallatOTCsad C OJWHAKOBBIMU
MOCTyNaTeNIbHBIMM  CKOPOCTSIMH  BOKPYI' IIeHTpa rajakTukd. Omnpenenure OTHOIICHUE
IUIOTHOCTEH Macc CBETsIIeWcs W TEMHOW marepwii B Oammke (mpeHeOperas Maccod IMIOCKOU
COCTaBJISIIOLICH ralakTHKN)

Cemunap S.

Tema: JjieMeHTBI COBPEMEHHOI KOCMOJIOTHH

Bonpocel cemunapa:

[TonoxkeHus cOBpeMEHHOM KOCMOJIOTHH KaK HayKH O TJI00aibHOM cTpoeHue BeenenHoi.

Omnpenenenre 6a30BBIX XapaKTEPUCTUK CTAaHAAPTHON (PUIAMAHOBCKON MOJICIIH.

[ToHsITHE KOCMOJIOTUYECKOM MIIOTHOCTH.

3aKOHOMEPHOCTHU pacipeieNIeHUs U3TyYEHHUs! B ICKPUBIEHHOM MTPOCTPAHCTBE.

7. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOM JTUTEPATYPHI, HEOOXOTUMOM 111
OCBOCHUSA TUCUMILIMHBI (MOIYJI51)

a) OCHOBHAsI JIUTepaTypa:

1. M. Yapyrun. Knaccudeckas actpoHomusi: Yuebnoe nocobue. — M.: MIII'Y, 2013. —
214./nttp://biblioclub.ru/index.php?page=book_view&book id=213016

2. Myp3us B. C. Actpodusnka kocMHYecKux Jryueil: YueOHoe mocobue st By30B .— M.
VYHuBepcurerckas kuura; Jloroc, 2007.—
488c./http://biblioclub.ru/index.php?page=book view&book 1d=84789

3. Manayn U. C. 'eoge3ndeckass aCTPOHOMUS MPUMEHUTENIBHO K PEIICHUI0 WHXEHEPHO-
reogesnueckux 3amad. — CII0.: IToaurexnuka, 2010.—324c.
/ http://biblioclub.ru/index.php?page=book_view&book id=129559

0) J0MOTHUTeIbHAS JINTepaTypa:

1. Cypnun, B.I'. Pa3Benka manexux mianer / B.I'. Cypaus. - 4-e uzn., mom. - Mocksa
:dusmariaut, 2017. - 364 c. : tabn., un. - ISBN 978-5-9221-1747-0 ; To xe [DaeKTpOHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485518 (03.12.2018).

2. Conneunas cuctema / A.A. bepexnoii, B.B. bycapes, JI.B. Kcandpomanutu u np. ;
pen.-coct. B.I'. CypauH. - 2-¢ u3a., nepepad. - Mocksa :@usmarmut, 2017. - 458 ¢. : w. -
(ActpoHomus u actpodusuka). - bubmmorp.: c. 444-445. - ISBN 978-5-9221-1722-7 ; To xe
[DneKkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=485511 (03.12.2018).

3. He6o u teneckomn / K.B. Kyumos, B.I'. Kypr, I"M. Pynaunkwuii u ap. ; pen.-coct. B.I'.
Cypaus. - 3-e, ucnp. u jgon. - Mocksa :®usmariut, 2017. - 436 c. : un. - (ACTpoHOMUS U
actpopusmka). - ISBN 978-5-9221-1734-0 ; To xe [DACKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=485278 (03.12.2018).
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http://biblioclub.ru/index.php?page=book&id=485278

8. [lepeuennb pecypcoB HH(POPMALMOHHO-TEJTIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHeT», HeOOXOAMMBIX JIJIsl 0CBOEHMS TUCIUIINHBI

HNudopmannonno-00pa3zoBaTeIbHbIE PeCypChI:
DJeKTpOHHBIC OUOITMOTEUHBIE CUCTEMBI:
1. OBC YuuBepcurerckas Oubianoreka onnaits - http://biblioclub.ru
2. OBC «Jlanb» https://e.lanbook.com
3. OBC «ZNANIUM.COM» http://znanium.com
4. nadopmMaimoHHO-00pa30BaTeIbHbIC PECYPCHI:

9. Onuncanne MaTepuaJibLHO-TeXHUYECKOH 0a3bl, HeOOXOIUMOM 1151
OCYyLIeCTBJIEHUS 00PA30BaTEJIbHOIO MPOLECcCa M0 JUCHHUILIMHE

HGKHI/IOHHHG H MMPAKTUYCCKUC 3aHATHUA IMPOBOLATCA B ayJUTOPUAX C Tpe6yeMBIM YHCJIIOM

I0Ca/I0YHBIX MECT, 000PYAOBaHHbBIE MYJIBTHME/IHA.
CB00OJHO pacIpocTpaHseMoe IIPorpaMMHoe odecriedeHue: OpUCHBIHN MakeT.
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