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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JuctumimHa «ACTpOHOMHSI» OTHOCUTCS K JUCHUIUIMHAM — 4YacTd, (opmupyemoi
y4acTHHUKaMH 0Opa3oBaTelbHBIX OTHOIIeHWH, bimoka 1. [ucuumimusbl (MOZYIH) MOIYJIS
CrenuanpHble pasfenbl MPEAMETHON 00IacTH y4eOHOro IUIaHa OCHOBHOW MPOQeCcCHOHATBHON
o0pa3oBaTeNbHOIl IpOrpaMMbl  BBICIIET0 00pa3oBaHusi — MporpamMmbl OakajgaBpuara I10
HanpaBieHuto mnonarotoBku 44.03.05 Ilemarormueckoe oOpazoBanue (¢ ABYMS NpOQMIAMU
MOJIFOTOBKHU), HaNpaBlIeHHOCTh (poduib) oOpa3oBarenbHOU nporpamMmmbl «Dusmnka. Maremarukay,
O04YHOM PopMBI 0OyUEHUSI.

JucuumnimHa onupaercss Ha pe3ynbTaThl OOyuYeHHs pAda JUCHUILUIMH Yy4eOHOro IUIaHa,
W3y4eHHBIX oOywaromumucs B 1-8 cemectpax: MaremaTtudyeckuii aHanu3, BBeneHue B
AHATUTUYECKYIO TeoMerpuio, OOmas W 3KcnepuMeHTanbHas (usnka, OCHOBBI TEOPETHUECKOMN
bu3HKH.

1. Ilepeuenb mIaHMpPyeMbIX  Ppe3yJbTAaTOB  00y4uyeHusi (00pa3oBaTeJbHBIX
pe3yJbTaToOB) MO TUCIHUILINHE

Heab0 O0OCBOGHUS JUCUMUIUIMHBI «ACTPOHOMHS» SBJISIETCS TMOJrOTOBKa OakajaBpa,
BJIQJICIOIIETO HAyYHbIMH 3HAaHUSMHU [0 pa3jeiaM AacTpOHOMHUHU, HaBbIKAMH B IPOBEICHUU
MPOCTEUIIUX ACTPOHOMUYECKUX HAOIIOJICHUN, TEOPETUUYECKUMU U  SKCHEPUMEHTAIbHBIMU
METOJJaMU  ACTPOHOMMYECKUX HCCIEOBaHHM, a Takke (OPMUPOBAHHE COBPEMEHHOMU
ACTPOHOMHUYECKOW KApTHHBI MHUpa KaK YacTH €CTECTBEHHOHAYYHOW KapTUHBI MHpA, Pa3BUTHE
MO3HABATEIBHON MOTPEOHOCTH.

3agaveii OCBOCHUS JTUCIMIUIMHBI IIOJIYYCHHUE CTyJISHTaMH HaOopa 3HaHWH, yMEHUH U
HABBIKOB 110 AaCTPOHOMHH, KOTOpbIE OOECIEeUMBAIOT TOJHOLIEHHOE OCBOCGHHUE M HU3JI0KEHUE
OCHOBHBIX TTOHSITUN ¥ COBPEMEHHBIX IIPEICTABICHU, METOJOB M NMPUIIOKEHUM aCTPOHOMHUH.

B pe3ynbTaTe n3yueHus AUCHUILUIMHBI "ACTpOHOMUSA" CTYIEHT JO0JKEH:
3HATh OCHOBHBIC TIOHSTHS, METOJIbI U (PAKTHI COBPEMEHHOW aCTPOHOMUH;
yMeTb peliath 3aJla4u B paMKax Kypca o01el acTpOHOMUH;

BJIaJeTh PO(ECCHOHATBHOI TEPMUHOJIOTHENW U OCHOBaMH NMPO(EeCCHOHAIBHON KYJIbTYPHI.

[Ipouecc u3ydyeHUss OUCUUIUIMHBI "ACTpOHOMMS" HANpaBlIEH HAa PACIIUPEHUE HAYYHOTO
Kpyro3opa 1 3pyJIuLUH CTYIEHTOB Ha 0a3e n3y4eHHs 00IEero Kypca acTpOHOMUHU.

B pesynbpTare ocBoeHusi mporpamMmbl OakanaBpuara OOy4YarolIUICS JIOJDKEH OBJAJIeTh
CJIEYIOIIMMHU PE3YJIbTaTaMH 00YUYEHUS IO JUCIUTUTHHE «ACTPOHOMUS (B TAOJIMIIE MTPEACTABICHO
COOTHECEHHE O00pa30BaTEIbHBIX pPE3yAbTAaTOB OOy4YEHUS [0 MAWCHMILIMHE C UHANKATOpaMHU
JTOCTHKCHHS] KOMIIETEHITUHN )

KomnereHuus 1 M”HAMKATOPHI €€ OO0pazoBaTenbHbIE Pe3yNbTAaThl TUCIUTUTMHBI
JOCTHKEHHS B JUCLUIUIMHE (aTansl popMHpOBaHUS AUCHUIUIMHBI)
3HAeT yMeeT BJIaJI€ET

YK-1. CnocobeH ocymiecTBIsATh OUCK, OP-1 3Haer OP-2 ymeer OP-3 Bnameet
KPUTUYECKHUI aHAJIU3 U CHHTE3 OCHOBHBIE pemaTh npodeccuoHanb
nH(pOpMaILIUY, TPUMEHSATh CUCTEMHBII MOHSATUS, 3a/1ayu B HOI
MOAXO/I IJIsl PEIICHHS TTOCTABJICHHBIX 3a7a4. METO/bI U paMKax Kypca | TEpMUHOJIOTHEHN
VK-1.1. IleMoHCTpHpYyET 3HaHHE (bakThI o0meit 1 OCHOBAMH
0COOEHHOCTEN CUCTEMHOTO U KPUTHYECKOTO | COBPEMEHHOW | acTpOHOMHH; | mpodeccroHamb
MBIIUIEHUS] U TOTOBHOCTh K HEMY. aCTPOHOMUHU; HON KYyJBTYpBI.

VYK-1.2. Ilpumensiet noruyeckue GopMmsl U
IPOIEeTypHl, CIIOCOOEH K pedIeKcHu mo
MOBOAY COOCTBEHHOM M UyKOU
MBICIIUTENIBHON 1€ATEIbHOCTH.

VYK-1.3. AHanu3upyer UCTOUHHK
MH(pOpPMAIIUU C TOYKU 3PEHUS] BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX YCIOBHIl €To
BO3HUKHOBEHHS.

VK-1.4. AHanu3upyeT paHee CI0KUBIINECS
B HayKe OLIEHKU MH(OpMaLUH.

YK-1.5. ConocraBisier pa3Hble HCTOUHUKH




MH(OPMALIUY C LIENBIO BBISBICHUS UX
MIPOTHUBOPEYMH U TIOMCKA TOCTOBEPHBIX
CYXKJICHUU.

YK-1.6. AprymerTupoBanHo (opMUpyeT
COOCTBEHHOE CYXKJCHHE U OIICHKY
uHpOpMalnY, TPUHUMAET 000CHOBAaHHOE
pelieHue.

VYK-1.7. Onpenensier npakTUYECKUE
MOCIIEACTBHS MPEAJIOKEHHOTO PELICHHS
3a/1a4M.

ITIK-12 - CriocoOeH BBIACIATh CTPYKTYPHBIS
9JIEMEHTBHI, BXOSIINE B CUCTEMY ITO3HAHUS
MpeIMETHOM 0651acTH (B COOTBETCTBUU C
npodusieM u ypoBHEM 00yUueHUs),
aHAJIM3UPOBATh UX B €IMHCTBE COJICPIKAHUS,
(OpMBI M BHITIOTHSIEMBIX (DYHKIUH.
[TIK-12.1. 3naeT hopMyIupOBKU
OTIpeJIeNIeHUH, CO/IepKATEIbHOE 3HAUCHHE
TEPMHUHOB U MOHATUN IPEIMETHON 001acTH,
MIPaBUJIA U AIITOPUTMBI OTIEPUPOBAHUS C
00BbeKTaMH IIPeIMETHOM 00J1aCcTH,
MTOHUMAET B3aMMOCBSI3b MEKITY
CTPYKTYpPHBIMHU 3JIEMEHTAMU; UMEET
MpeCcTaBIeHUEe O (HYHKIHSIX U
MIPAKTUYECKOM MTPUMEHEHUN U3Y4aeMbIX
00BEKTOB.

[IK-12.2. YMeeT BbIACTATH U
aHAIIM3UPOBATh CTPYKTYPHBIE JIEMEHTHI,
BXO/JISIIIIME B CUCTEMY ITO3HAHHS
MpeIMETHOM 00JIacTH; ONpenesaTh
JIOTHYECKYIO B3aUMOCBSI3b MEKIY
KOMIIOHEHTaMH MpeMETHON 00J1acTH;
CTPOHUTH JIOTUIECKH BEPHBIEC U
00OCHOBAHHBIE PACCYXICHUS; PEIIATh
3a/1auu IPEIMETHON 00JIacTH.

[1K-12.3. Bnazneet npodeccruoHanbHOM
TEPMHUHOJIOTUEN U OCHOBaMU
npo¢eCCHOHATILHON pevyeBOil KyIbTYpHI;
METOAAMU JI0Ka3aTEIbHBIX PACCYKICHHIH;
METOAaMHU aHaJIN3a U3y4aeMbIX 0ObEKTOB,
METOJaMHU CHCTEMAaTH3alNHU 1
CTPYKTYpUPOBAHUS 3HAHUN B MPEAMETHOMN
00J1acTH, OCHOBaMH MOJICITUPOBAHUS B
peaMeTHOH 00acTu.

ITIK-15. Criocoben onpenensrthb
COOCTBEHHYIO MO3UIMIO OTHOCUTEIHHO
TMCKYCCHOHHBIX MTPOOJIEM MPEIMETHOMN
001acTH (B COOTBETCTBUH C IPOPHIIEM U
ypOBHEM OOyUYEeHUs).

[IK-15.1. mposiBAsieT MUPOBO33PEHYECKYIO
pedekcuio mpu aHaJIU3e MPooJIeM U
TEHJIEHIII COBPEMEHHOM (DU3UKU U
MaTEeMaTHKH;

I1K-15.2. nposiBnsieT cnocoOHOCTh




apryMEeHTHPOBAHO, JIOTHYECKUE BEPHO U
SICHO BBIpaXkaTh CBOIO MO3ULIHUIO 11O
00CyKIaeMbIM JUCKYCCUOHHBIM
mpo0yieMaM B COUYETAaHUH C TOTOBHOCTBIO K
KOHCTPYKTUBHOMY JHAJIOTy U
TOJIEPAHTHOMY BOCIIPUSATHUIO MHBIX TOUEK
3peHusi;

[1K-15.3. BbIACIISIET KOHIIENTYAIBHYIO
OCHOBY JTUCKYCCHI 00 HCTOPUYECKOM U
COBPEMEHHOM pPa3BUTUU HAYUHBIX TEOPHl B
pamKax npeaMeTHON 00acTu.

2. Oob6vem OoucuuniuHvl 6 3a4EeMHBIX COUHUUAX C YKA3ZAHUEM KOJIUYECMEa aKa0emMuuecKux
4acoe, 6bl10e/IeHHBIX HA KOHMAKMHYI0 padomy odydaouwuxca ¢ npenooasamenem (no euoam
YUEOHBIX 3aHAMUIL) U HA CAMOCHIOAMETbHYI0 pAdOmy 00yUaouuxcs
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3. Coaep:xxaHue JUCHHUIUVIMHBI, CTPYKTYPHMPOBAHHOe MO TeMaMm (pa3jieiaM) ¢ YKa3aHHeEM

OTBE€JACHHOI'0 HA HUX KOJINYEeCTBA aKaAACMHUIECCKHUX YaCOB U BH/10B yqeﬁm,lx 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJAUUECMEA AKAOEMUYECKUX HACO8 U

6U006 YUEeOHBIX 3aHAMUIL
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8 cemecTp
Pasnea 1. Chepudeckasi acTpoHOMHUS.
2 0 6 4
Tema 1. 3Be3aHO0E HEOO M CO3BE3 AU,
Tema 2. Buagumoe rogununoe asmxerne ColHIa, MIKaIbl 2 0 8 2
BPEMEHH.
2 0 6 4
Tema 3. AcTpoHOMUYECKHE U HA3€MHbIE CHCTEMBI KOOPIUHAT.




Pa3pean II. HeOecHas MexaHuKa.

. 2 4 4
Tema 4. Ctpoenune ConHeuHOU cucTemsl, 3akoHbI Kemiepa.
2 0 2
Tema 5. JIBuxenue JIyHbI, 21eMEHTHI €€ OPOUTHI.
. 2 2 4
Tema 6. [IpoGaeMbl HeOECHOM MEXaHUKH.
Pasznea I11. MeToabl acTpopusnuecKux uccjie10BaHUi.
Tema 7. OCHOBHBIE XapaKTEPUCTHKU U3JTYUCHHUS: 2 2 4
OCBEIICHHOCTb, UHTEHCUBHOCTb, TMAIIa30HbI U3ITyUCHUS.
ACTPOHOMHUYECKHE UHCTPYMEHTHI.
Paznen IV. Ilpupoaa ten CosiHe4HOM CHCTEMBI.
Tewma 8. ®usuka Connia. OCHOBHBIE XapaKTEPUCTUKH 2 2 4
ConHua.
2 0 5
Tewma 2. [InaneTsl 1 acTepoOUIBbI.
18 30 33
Hroro no 8 cemecTpy
9 cemecTp
Pasznen V. 3Be3abl.
2 10 4
Tema 1. OcHOBHBIE XapaKTEPUCTUKU 3BE3 /.
. 2 6 4
Tewma 2. JIBoiiHBIE U KPATHBIE 3BE3/bI.
2 4 2
Tewma 3. @usnueckue nepeMeHHbIE 3BE3/1bl.
2 0 2
Tema 4. BHyTpeHHee cTpoeHUE U SBOITIOLUS 3BE3/I.
Pazgen VI. Tajnakruyeckass W BHeraJaKTHYeCKas
ACTPOHOMMSI.
Tema 5. Tlanaktuka. Mieunslii nyte. [loHaTHE O MeTOmax 2 6 2
3B€3HON CTATUCTUKHU.
2 2 4
Tewma 6. 3Be3/1HBIC CKOTIJICHUS U ACCOIIHAITUH.
2 0 4
Tema 7. BHeramakrudeckast aCTpOHOMUS.
Pa3nea VII. Kpynnomacmradnas cTpykrypa BeesieHHOM 1
KOCMOJIOTHSL.
. 2 1 6
Tewma 1. Pannue cranuu sBomtonnu BeeneHHOM.
Tema 2. CoBpeMeHHas CTaHAApTHAsE KOCMOJIOTUYECKast 2 1 5
MOJIETTb.
Hroro no 9 cemecTpy 18 30 33
Bcero mo pucuumuinze: 36 60 66

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OuCyuniIuHbl




Kparkoe conepxxkanune kypca (8 cemectp)
Paznen 1. Chepuyeckas acTpoHOMHUS.
Tema 1. 3Be3qHOE HEOO U CO3BE3AUS.
[TpenMeT 1 3a1a4u aCTPOHOMMH, Pa3JeNbl ACTPOHOMMHU. 3apOXKACHUE U OCHOBHBIE 3Tallbl Pa3BUTHS
ACTPOHOMHH.
AnTHuYHas acTtpoHoMusi. Bun 3Be3mHOro Heba:  3Be3Ibl, acTEPU3MbI, CO3BE3AMS, CO3BE3AUS
ceBepHOro mnoidymapus. Buaumas spkocts (Oneck) 3Be3n, spyaillliie 3Be3[bl CEBEPHOIO
nonymapus. V3MeHeHue Bua 3Be31HOTO HeOa B TeueHUe CyToK. M3MeHeHne Bua 3Be3AHOTO Heba
B TeueHue rozga. [lnanersr.
HebecHast cdepa, ee ocHOBHBIE 31eMeHThl. ConocTaBieHle KpyroB HeOecHO! cepbl ¢ KpyraMu Ha
36MHOM NOBEpXHOCTU. l'opu3oHTanbHas cucrema KoopauHar. CyTOYHOE BpalleHHE HeOECHOM
cdeprl. Teopema o BeicoTe momoca Mupa. Bua 3Be3Horo HeGa Ha pasyMYHBIX reorpaduyeckux
mupoTax. M3MepeHne TrOpU3OHTAIBHBIX KOOPAMHAT CBETUJl YHHUBEPCAIbHBIM HHCTPYMEHTOM.
OnpezneneHue Noa0kKeHUss HEOECHOIO MEpHUIMaHa.
IlepBast u BTOpas »SKBaTOpHalbHAs CHUCTEMbl KooOpAMHAT. KylnbMuHanus CBETHI. YCIIOBUE
HE3aXO0AUIMX U HEBOCXOJAIINX CBETHIL.
Tema 2. Buanmoe roguunoe apukenne CoJiHIA, HIKAJIbI BpeMeHH.
OKIIANTUKA. 30MAKAJIBHBIE CO3BE3MsA M 3HAKM 30[MaKa. DKIMNTHYECKAas CUCTEMA KOOpIMHAT.
I'oguunoe aBmxenne ConHua o >kiaunTuke. HepaBHoMepHOCTh roguuHoro AsuxeHus: ConHua no
SKJIMIITUKE U 0OpalleHust 3eMJIu.
W3meHeHne mnosiokeHus cyroyHoro myTd ConHLIa HajJ TOPU30HTOM, CMEHAa CE30HOB roja M
aCTPOHOMMYECKHE MPU3HAKKU TEIUIOBBIX MosicoB. CyMepku, Oelible HOUYM, MOJISIPHbIE THU U HOYM U
YCIIOBUS UX HACTYIJICHUSL.
3BE3JHOE, UCTHMHHOE, COJIHEYHOE, CPEJHEE COJHEYHOE IIOSICHOE U JEKPETHOE BpeMs. ATOMHOE
BpeMsl. YpaBHEHUE BPEMEHHU U €r0 BBIUYMCIEHHE MO MPSAMOMY BOCXOXkAeHHI0 COJIHIA U CPEIHEro
skBaropuanpHoro Connua. IlpeoGpasoBanue cucrem cuera BpemeHH. Ciyk0a BpeMeHH.
Omnpenenenre NPSIMOTO BOCXOXKICHHS CBETHJI M TreorpaduuecKkoil JOJATOTHl MECTHOCTH. JIMHWUU
IIEPEMEHBI 1aThl U €€ YYET B CYETE CYTOK.
Kanennapu: nyHHbIE, COJHEUHbIE, COJIHEUHO-TyHHbIE. COBpEMEHHBIH €BPONENUCKUN KaJleHJIaph U
ero kparkas ucropus. [IpocTeie 1 BUCOKOCHBIE TOZbl. Y CTAHOBJIEHUE XPUCTUAHCKUX PEIMTHO3HBIX
Npa3AHUKOB U DPa3bsiCHEHHE HUX CYyIHOCTU. [IpoucxoxaeHue Hamiel, WiIM HOBOH 3pbl (H.3.).
BocTouHble TyHHBIE KaJlEeHApH.
Tema 3. AcTpoHOMHYeCKHE U Ha3eMHbIe CHCTeMbl KOOPAMHAT.
[TapannakTuueckuif  TPEyrojibHUK,  OCHOBHbIE  (OpMYyIbl  cepuuecKoil  TreoMeTpHH.
[TpeoOpa3zoBanne HEOECHBIX CHEepUUECKUX KOOPAUHAT U3 OJHON CUCTEMBI B ApYyryto. Boruucienue
MOMEHTOB BpPEMEHHM W a3UMYTOB BOCXOJa M 3axoJa CBETHJ. ACTpOHOMHUYECKas pedpakiuus,
uckaxenue Gopmsl auckos Comnnia u JIlyHsl pu ux Bocxoje U 3axone. OnpeneneHue CKIOHEHUS
3Be3/1 U reorpaduyeckoi MUpOThl MECTHOCTH.
Meton TpuaHTyIALMU. OOpenesneHne QopMbl M pasMEpoB 3eMJIM METOAOM TPUAHTYISLIHHU.
CyTOuHBIi M TOpPU3OHTANBHBIM mMapamnakc. OnpeneneHue pacCTOSHUM A0 IJIAHET METOAOM
napasuiakca. PaguonokanmoHHbII  METOJ ONpeAeNeHUs T'eOLEHTPUUYECKUX  PACCTOSIHHIA.
AcTpoHOMMYECKAs €IMHUIA AJIUHBl U COJIHEUHBIN Napaiuiakc. JInHelinbple pazMepsl Ten ColHeqHON
cuctembl. ['onnuHas abeppanus U napaaakTHYecKoe CMEIIEHNE 3BE3.
Pa3nes 2. HeOecHasi MexaHHMKa.
Tema 4. Ctpoenue CoJiHeuHOli cucTembl, 3akoHbI Kemuepa.
Bunnmoe asmxenue miaHeT. OTnuus B ABM)KEHWHM BHYTPEHHMX M BHEIIHUX IUIaHeT. [IpsMoe u
BO3BpaTHOE ABWXeHHE Iu1aHeT. KoHdurypauuu u yciaoBusl BUAUMOCTH miaHeT. CHHOAWYECKHUE U
CUEPUYECKHE NTEPUOJIbl JBUKECHUS IUIAHET. Y paBHEHUE CUHOAMUYECKOTO BMKeHuUs. [Ipoxoxnenne
Mepkypus u Benepsl no aucky Connna. Benvkne npotuBoctossHust Mapca.
Cucrems! mupa Iltonemes, Tuxo bpare, Hukonas Konepuuka. AuddepeHTsl, STULMKIIBI, SKBAHTHI.
OOBsicHeHHE BHJAMMOTO JBWIKEHHUS TUTAHET B TEIMOIEHTPUYECKON CHCTeMe MHupa, co3maHHou H.
KonepuukoMm. boprba 3a Mmatepmanuctuueckoe muponosspenue (x. bpyno, U. Kemnep, I.
["anuneit, M. B. JlomoHocoB). PactipocTpaneHne reTmoneHTpuIecKoro MUPOBO33PEHHS.



Omnupudeckue 3akoHbl Kermiepa. DneMEHTHI SJUTMOTHYECKUX OpOUT. CBSA3b IMEPUTEIHHOTO H
adesrbHOTO0 pacCTOSIHUKA ¢ OOJBIIONW IMOJNYOChI0 M JKCIEHTPUCHUTETOM opOuThl. OmnpexneneHue
SKCLIEHTPUCUTETA 36MHOM OpPOUTHI.

3amava qByx Ten. O0o0eHHbIe 3aKk0HbI Kemepa.

Tema 5. JIBu:xenue JIyHbl, 3JiIeMeHTbI ee OPOUTHI.

Cmena nyHHBIX (a3 M CHHOAMYECKHHA MecsAll. DIEeMEHTHl JyHHOH opOuThl. Cuaepuueckuil u
JIpakoHu4YecKuidl mecsupl. COTHEUHbIE U JIYHHbIE 3aTMEHUS, UX BHUJIBl U YCIOBUS X HACTYIUICHUS U
BUIUMOCTH. YacToTa U nepuon4HocTh 3aTMeHuil. Capoc.

JlynHo-conHeuyHas mpereccusi ocu BpaleHus 3emiu (mpeaBapeHrue paBHoAeHCTBH). Hyranmonnoe
JIBUKEHHUE.

3akoH BceMupHoOro TtsaroreHuss HproToHa u ero mnposepka no aBwkeHuto JIynel.  Tperuit
00001eHHbIN 3akoH Keryepa u onpeneneHne Macce IEHTPalbHbIX HEOECHBIX TeJl.

Tema 6. [Ipo6s1eMbl HeOECHOIT MEXaHMKH.

3amava Tpex Tej, OrpaHUYeHHAs 3a/1a4a Tpex Tell. JlarpaHKeBbl U 3iepoBbl KOH(PUTYpalud, TOUYKU
mubpanuu. Actepou sl Ha opoute KOmuTepa — rpeku U TPOSHIBL.

3amaua N Ten.

[Tonstue o Bo3mymenusx. [Ipasmwio Tunmyca—bone u otkpeitue Henryna u [lmyrona. 1IpuinBsl
u otnusbl. [Ipegen Poma. Ilonstue o mpoGneme ycroiunBoctd COJHEUHON cHCTeMbl. MeTozbl
pacuera TpPaeKTOpPUUM KOCMHMYECKUX IMosieToB. OmpeneneHue mnapaMeTpoB OpOUT, CKOPOCTU H
BPEMEHH OOpalIeHHs] NCKYCCTBEHHBIX CITYTHHKOB M OPOUTATIbHBIX CTAaHUUN B 3aBUCUMOCTH OT UX
Ha3HA4YEeHMSI.

Cdepa pneiictBusi miaaner mno oTHomeHuto k Conniy. Pacder opOuT, CKOPOCTH M BpEeMEHU
MEXIUIAHETHBIX IEPEJIETOB M0 MPOCTEHIIMM (TOMaHOBCKMM) OpOMTaM. 3alyCKH KOCMHYECKHUX
anmnapatoB K Benepe, Mapcy, FOnutepy u Carypny.

Pa3nen 3. MeToabl acTpopu3nuecKuX HUCCIeT0BAHUIA.

Tema 7. OcCHOBHBIE XapPaKTePUCTUKU W3JIYYEHHS: OCBEIIEHHOCTb, HWHTEHCHBHOCTD,
AUANA30HbI U3JIy4YeHHUsl. ACTPOHOMHYECKHEe HHCTPYMEHTBI.

[TonsiTre o mikane 3Be3AHBIX BennuuH, popmyna [lorcona.

WMHCTpYMEHTHI, IPUMEHsIEMbIE B acTPO(U3HKE: ONTUYCCKUNA U PAAHOTEIECKOIBL. XapaKTePUCTHKH
TEJECKONOB: CBETOCHJIA, pa3peliaromias CrnocoOHOCTb, TMpeAeNbHas 3Be3AHas BEIHYMHBI
(uyBcTBUTENBHOCTD). [loyuenue u nccnenoBaHue CIeKTPOB HEOECHBIX Tell.

AcTpodusnueckue UCCIe0BaHUs ¢ KOCMUUECKUX amnnaparoB (MHpakpacHas, yabTpaduoaeToBas,
PEHTT€HOBCKasl U TaMMa-aCTPOHOMHS).

['maBHelimue actpoHoMuyeckre oocepatopun Poccun u 3apy0eXHBIX CTpaH.

Wznyyenue aOCONIIOTHO 4YEpPHOro Teia. DJIEMEHThl TEOPUU AaTOMHBIX CHEeKTpoB. OOpazoBaHue
creKkTpanbHbIX JuHUM. Dddextsr Jonnepa u 3eemana llItapka. DieMeHTHI CIEKTPaIbHOIO aHATU3a
U OIIpe/IeTICHNEe XUMHUYECKOI0 COCTaBa HEOECHBIX TE.

Pasnean 4. [Ipupoaa tea CotHeYHOM CHCTEMBI.

Tema 8. ®usuxka Coanua. OcHoBHbIe XapakTepuctuku CoJiHuA.

OcHoBHble xapakTtepuctukn CosHIA: pa3Mmep, Macca, COJHEYHas IIOCTOSIHHAs, CBETUMOCTb,
CpelHss IUIOTHOCTh, TEMIIEpaTypa, BpalleHUE.

Pacnpenenenue snepruu B cnektpe CosHIIa U XUMUYECKUH cocTaB atMocheps! CostHIa.
®otochepa Connma. IloremHenue k kparo aucka ConHna u ero oOwsicHeHue. CTpoeHue
dorochepsl. ['panymsamms, KOHBEKIMS 1 KOHBEKTUBHAs 30HA.

Bremnne crmom atmocdepsr ComHima: xpomocdepa M KopoHa. PacmpeneneHue TemriepaTypbl B
xpomocdepe U KopoHe. MexaHu3Mbl HarpeBa xpoMochepsl U KOpOHbI. Pajno- M peHTreHOBCKOE
n3iydenre CoJlHIa.

ConHeuHasi aKTUBHOCTH: IISITHA, BCIHBIIKH, NpOTyOepaHiubl. MarHuTHoe mose mnsateH. OOiee
MarauTHoe mosie ConHua. [{UKIMYHOCTh COJIHEYHOW aKTUBHOCTH. CBSI3b MEXIY COJHEYHBIMH M
36MHBIMU SIBJICHUSIMH.

Buayrpennee crpoenne Connua. Temnepatypa u pgaBinenue B ueHTpe Connua. Ilonsitue o
TEPMOSIIEPHBIX PEAKIUAX, NpoTekatonx B neHtpe Comnnua. Ilepenoc sneprum ot nentpa ConHua
Hapyxy. HaOmoneHus: COMHEUHbIX HEUTPUHO.

Tema 9. IlnaneTbl M acTepoUAbI.



3emusi kak HeOecHoe Tenmo. BuyTrpenHee crpoenue 3emiau. Atmocdepa, MarHuTochepa Hu
paauaMOHHBIN MOsC 3eMIIH.
Ousnueckue yciaoBuss Ha Jlyne um ee pasmep. IlpoumcxoxaeHue ¢opm JyHHOTO penbeda.
XUMHMYECKUN COCTaB U CTpoeHHe moBepxHocTH U Henp Jlywel. HMccinenoBanue JlyHsl
ABTOMAaTUYECKUMH CTAHLUSMU.
®du3nyecKkue yciaoBuUs Ha MOBEPXHOCTH IUIAHET 3eMHOU rpynmsl: Mepkypuid, Benepa, Mapc — ux
penbed u armocdepa. HMccnmemoBanue moBepxHocTelt Mapca u  Benepbl  cmyckaeMbIMuU
KOCMHUYECKHMH aIllapaTaMu.
CtpoeHue, XUMUYECKUI COCTaB U PU3NYECKUE YCIOBUA B aTMOc(epax MiIaHeT-TUTaHTOB.
CnyrHuku mna”er. Konbua nmnaner. VMccnenoBanue IIaHET-TUTAHTOB C IOMOIIBIO KOCMHYECKHUX
anmnaparos.
Mansie nnanetsl. Komersl. MeTeopsl 1 METEOpHBIE IOTOKU U UX CBSI3b C KOMETAMH. METEOpPUTHI.
30/IMaKkabHBINA CBET.
OO61ure 3aKkOHOMEPHOCTH B cTpoeHUuU COIHEYHON CUCTEMBI.

Kpartkoe cogep:xxanue kypca (9 cemectp)
Pa3pea 5. 3Be3anl.
Tema 1. OcHOBHBIE XapAKTePHUCTHUKH 3Be3/1.
[kanel BUIUMBIX 3Be3AHBIX BenudnH, (hopmyna [Torcona. [llkana BUAUMBIX 3B€3IHBIX BEJIUYMH B
¢doromerpuueckoit cucreme UBV, ocHOBHOM nokazarens 1Berta. [lapamiakcel 3Be31, n3MepeHue
paccTosiHul 10 OMMKalIIuX 3B€3] METOAOM Mapanakca. AOCONIOTHAs 3Be3JHAS BEIMYUHA.
CerumocTs 1 3pheKTHBHAS TemMIieparypa 3B8e3/pl. OnpeieneHrne OCHOBHBIX XapaKTEPHCTHK 3BE3I:
a0COTIOTHOM 3BE3JHON BEIMYUHBI, CBETUMOCTH, TEMIIEPATYPhI, PAIyCOB U Macc.
CrexTp 3Be3, cueKkTpajibHas Kiaccuukauus (rapBapackas). OCHOBHBIE CIIEKTpPaIbHbIE KIacChl
3BE3/I.
Huarpamma ['epummnpynra-Paccena ("cnekrp-cBetumocts"). PacnionoxeHnue 3Be3/1 Ha 1UarpaMMe
"CIIeKTP-CBETUMOCTB'"", OCHOBHBIC 00JIaCTH Ha AUarpaMMe "CIEeKTP-CBETUMOCTD': TJIaBHAS
[I0CJIEI0BATENbHOCTD, KPACHBIE TUTAHTHI, CBEPXTUTAHTHI, Oenble Kapauku. Kiaccsl cBeTUMOCTH
3Be3[ U JByMEpHas Kiaccu(PHUKaIus 3Be3/. 3Be3/bl TTIABHOM MMOCIEI0BATEIbHOCTH KaK 3BE3/1bI
MATOTO KJIacCa CBETUMOCTHU (KapJIUKH).
CnekrtpanbHblid napamiakc. CBs3b MEXy MacCOi U CBETUMOCTBIO 3Be3/. BpallleHne u MarHutTHble
1oJst 3Be3/1. KauecTBeHHBIN U KOJMYECTBEHHBI XUMUYECKUNA COCTAB 3BE3/I.
Tema 2. /IBoiiHbIe M KpPaTHbIE 3Be3/1bl.
JIBOVMHBIE U KpaTHBIE 3BE3/IbI.
OnTHuecku-aBOMHbIE U PU3NUECKUE JIBOMHbIE 3Be3/1bl. KpaTHble 3Be3/1bl. BusyanbHble,
CIEKTpaJIbHbIE, 3aTMEHHBIE, ACTPOMETPUUYECKUE IBONHBIE CUCTEMBI.
OneMeHThl OpOUTHI ABOWHOM 3Be3/bl. OnpeieseHne Macc KOMIIOHEHT IBOMHOMN 3BE3/Ibl.
Oco06eHHOCTH CTPOCHUS TECHBIX JBOMHBIX 3BE3/: 0OMEH MaccaMH, 1MojocTh Poia.
3aTMEeHHO-TIepeMEHHbBIE 3B€3/Ibl, UX KPHUBbIE OJIeCKa, OnpeesieHne OpoOUT U (PU3NUECKUX
XapaKTEepUCTHUK KOMIIOHEHTOB.
Tema 3. ®usnyeckne nepeMeHHbIe 3Be3/1bl.
[Tynecupytoiue nepeMeHHble. MUpHIBI U fodronepuoanyeckue nepeMennsle. Kiiaccuueckue
nedenipl, nepemennsle THIa RR Jlupel. CooTHOIIEHNE TEpHOA-CBETUMOCTD U €r0 3HaUeHHe IS
orpezeNieHus: pacCTOsIHUM. J[pyrue TUIbI MyIbCUPYIOMIMX IEPEMEHHBIX 3BE3/.
[TonsiTve 0 TeOpUM MyJIbCALUH, KJIAITaHHBIM MEXaHU3M Mynbcanui. [lomynpaBuiabHble NEpEMEHHBIE
3BE3MBI.
OpynrtusHble 3Be31b1. 3Be31pl TUNIa UV Kuta, Tuna T Tenbua, HOBbIE M CBEPXHOBBIE 3BE3/IbI.
CBepxHOBbIE IEPBOTO M BTOPOTr0 TUIOB. [Ipyrue THUIIbI SpYNTUBHBIX 3BE3/I.
ITynecapsl 1 HEUTpOHHBIE 3Be3/1bl. PeHTreHoBckue 3Be3bl. KBaszapsl.
Tema 4. BHyTpeHHee CTpOeHHE M IBOJIIOLHUS 3Be3/1.
®uznyeckue ycioBUs B HEApax 3B€3/. Y paBHEHUE THAPOCTaTHUECKOT0 paBHOBecus. Ilepenoc
SHEPruM KOHBEKIMUEH, U3ITydeHUEM, TEIJIONPOBOJHOCTIO. OlleHKa TeMIIEpaTyphl U JaBJICHUS B
Hezapax 3Be3]l. TepMmosiiepHble peakliMy B 3Be31aX. MoJenn 3Be37] II1aBHON NOCIEA0BaTENbHOCTH.
IIpOTOH-ITPOTOHHBIN U YIIIEPOIHBIN UKIIBI IPEBPALLIEHUS BOJOPOAA B TE€IUM.



Crpoenue kpacHbIX TUTaHTOB. CTpOeHHE BBIPOKACHHBIX 3B€3/]: O€NbIX KapJIUKOB U HEUTPOHHBIX
3BE31.

PanHue craguu 3Bomonuy 38e31. BOZHUKHOBEHUE 3BE31 U IUIAHETHBIX CUCTEM. Y XOJ 3BE3] C
IJIaBHOM TOCJIEI0BATEIILHOCTH. DBOJIIOLHUS 3BE3/bl COJTHEUHOM MacChl. DBOJIIOLNS 3BE3]] O0JIBIION U
Majion Maccel. Macca Yanapacekapa u macca Onnenreitmepa-BosikoBa. Koneunsie craguu
HBOJIIOINH 3Be3/1: Oelble KapiIuKH, HEHTPOHHBIE 3BE3/Ibl, "depHbIe AbIphI". Bembliika CBEpXHOBOMA
3BE31BI.

[TpoucxoxaeHne XMMHUUECKUX 3JIEMEHTOB.

Paszgea 6. N'anakTHYecKasi 1 BHETAJIAKTHYECKAS ACTPOHOMHUS.

Tema 5. I'annakTuka Muleunbiii nyThb. [loHsiTHE 0 MeTOAX 3B€3IHO CTATHCTUKH.

Mueunslii [1yTh: OCHOBHBIE XapaKTepUCTUKH, pacroioxkenue Connua B MiieunoM Ilyru.
[ToHsATHS 0 MeTOAX 3BE3AHOM CTATUCTUKU: QYHKLUSA OJecKa, pacpeeseHe U YUCIIO 3Be3]] B
["anakTuke, 3B€3HbIE HACETICHMUSI.

JHuddysnas marepus B 'anaktuke. Mex3Be3/iHas MbUlb, IOTJIOMEHUE CBETA U IIOKPACHEHHUE 1IBETA
3Be3/1. TeMHbIe U OTpakarollKe NbLIEBbIE TYMAHHOCTH, Fa30Bbl€ YMUCCUOHHBIE (B T.U.
IUTaHETapHbIe) TyMaHHOCTH. PU3nYecKre Npoueccs B TYMaHHOCTAX. ["anakTuueckue
PaZlMOMCTOYHUKHU U OCTaTKU B3PHIBOB CBEPXHOBBIX 3BE3/.

Tema 6. 3Be31HDBIE CKOILJICHHUS H ACCOIMAIINM.

Karanor Meccbe, HoBbI# 0011uii KaTamor TyMaHHOCTEH U 3BE3AHBIX CKOIUIeHUH Jpeliepa.
[ITapoBble U pacCesiHHbIE CKOIUIEHUS, UX AUMarpaMMbl CIIEKTP-CBETUMOCTb U OLICHKA BO3pacTa
CKOIUICHUI. 3BE3/IHbIE aCCOLMAIIMM U UX CBSI3b C MECTaMU 3B€3/1000pa3oBaHusl. TyMaHHOCTh
Opuona M42 kak camasi U3y4eHHas 00J1acTh 3B€3/1000pa30BaHusl.

CoOcTBeHHBIE TBUKECHUS U Ty4eBbIE CKOPOCTH 3Be3. OnpeneneHne pacCTOSHUMN 10 3BE3IHBIX
CKOILJICHUH.

Cdepuueckas v TIocKasi MOACUCTEMBI TallakKTUKK Mueunsiid [1yTh, pacmoiokeHue mbueBbIX
oOnakoB. Pacnpeznenenue BoiopoJia o paAuoHaOII0IEHUSIM U CIIMpalIbHAs CTPYKTypa MieuHoro
ITIytn. Bpamenune ranaktuku Miteunsiii [Iyte. Pacnipenenenne cKOILUIEHUN.

Kocmuueckue 1yun 1 MarHuTHbIE TI0JIS B | anakTuke.

Tema 7. BHerajakruyeckasi aCTpOHOMHUS.

Knaccugukaius ranaktuk. DIIunTuyeckue, JIMH30BUIHbIE, CIIUPAJIbHbIE U HEIIPAaBUIIbHbIE
ralakTUKU. CTpyKTypa CIMpaibHbIX ralakTUK. CriupanbHbIe FaTakKTHKHU C IEPEMBIUKOM 1 6e3
nepembluki. Kamepron Xa60:1a, cOBpeMeHHbIE KIacCU(UKAILTUH.

Paccrostnus o ranaktuk. KpacHoe cMmelieHue B CieKTpax rajakTHK. 3akoH Xa00ma. duznyeckue
CBOICTBA FJIAKTHK. SI1pa rajakTUK U X aKTUBHOCTh. PajinorajgakTUKy U KBa3aphl.
Pacnpenenenue ranaktuk B mpoctpancTBe. CKOIMICHUS TaIaKTHK.

Paznen 7. KpynnomacmradHas ctpykrypa BeeneHHoOM 1 KocMoJ10T 1.

Tema 8. Pannue cragum 3Bosonun Beenennoii.

MecTtHas rpynna, ClIyTHUKHY Hallel rajakTukd. CKOIUIEHHS U CBEPXCKOIUIEHHS TAJIaKTHK.
Sueuncras cTtpykTypa Beenennoit Ha Oonpinx Macirabax. Boiiabl, puiiaMeHThl, «OIHHBD).
Caepxckomienue Jlanuakesi, Benvkuii ATTpaktop.

OpnnoponHocTh Beenennoit Ha Oonbiinx Macmrabax. PenukroBoe nznmyueHue, HEOAHOPOIHOCTH
penukToBoro uanyuenus. Moaens ®@punmana pacumpstouieiics BeenenHol, MacmrabHblil paktop.
KocMonoruyeckoe kpacHoe cMmelieHne, oobsicHeHne 3akoHa Xab0ma. Csi3b nmapamerpa Xab0:a ¢
MaciITaOHbIM (akTOpoM. I3MeHeHue MI0THOCTH BELIeCTBA M U3JTyYeHHs ¢ POCTOM MacIITabHOTO
¢dakropa. Teopust bonwiioro B3peisa, ropsiuas BcenenHas. [lepBrUuHbIN HyKI€OCHHTES.
[Tpo6aems! Teopun bosbmioro B3peiBa, HHPIAIMOHHAS KOCMOJIOTHSL.

Tema 9. CoBpeMeHHAasi CTAHAAPTHASI KOCMOJIOTHYECKAs MO/1eJb.

OTKpbITHE YCKOPEHHOE paciiipenus BeenenHoii npu HaOM0IeHUX 32 CBEpXHOBBIMHU THIIA la
(1998 ron). Temuas >reprus. HeooxoaumMocTh TEMHOM MaTepuu JUTsl OOBSICHEHUS KPUBBIX
BpAIEHU TaJakKTHK U (POPMUPOBAHUS KPYITHOMACIITAOHOH cTpyKTypsl Beenennoi. [Ipocras
mecTu-napamerpudeckast moaens LCDM.

MarepuanbHOCTh MUpPa U €EAMHCTBO 3aKOHOB BO BeenenHoii. Mecto uenoseka Bo BeenenHoi
(aHTPOTHBII NPUHIUI).



4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecmeyeHUsT JJIsi CaAMOCTOSITEIbHOH PadoThI
o0y4arommxcst N0 JMCIHUILIMHE

CamocrosiTennbHass paboTa CTYIASHTOB SIBISETCS 0co0o0i (opmMoil opraHu3anuu y4eOHOTO
npouecca, IpeacTaBisiomas co0ol  IMIIaHUPYEMYHO, II03HABAaTEJIbHO, OPraHU3allMOHHO U
METOAMYECKH HAMpaBIAEMYI0 JAEATENbHOCTh CTYJIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH)KEHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIsIEeMYyl0 0e3  OpsAMOi  TMOMOIIM  IPEroaaBaTelis.
CamocrosTenbHas pa0oTa CTYJEHTOB SIBISETCS COCTaBHOW 4acThio y4eOHOW paboOThl M HMEET
LENBI0 3aKpeIIeHHEe W YIiyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, NMOMCK M MpUOOpeTeHue
HOBBIX 3HAHUH, a TAKXX€ BBIIIOJHEHNE Y4EOHBIX 3aJJaHHi, TOATOTOBKY K IPEACTOSIIUM 3aHATUAM U
3ayéry. OHa npeaycMaTpuBaeT, Kak MpaBWIO, pa3pabOTKy pedepaToB, HANMCAHUE U 3allUTy
JIOKJIaJIOB WJIM IIPOEKTOB, BBIIIOJHEHUE TBOPUYECKUX, MHANBUYAJIbHBIX 33JaHUIl B COOTBETCTBUHU C
yuyeOHOIl mnporpamMmoil (TeMaTHMYeCKUM IJIaHOM M3y4YeHMs JUCUMIUIMHBI). Tema s Takoro
BBICTYIIJICHUST MOXET OBITh INpPEUIOKEHa IperojaBaTesieM WM H30paHa caMHM CTYJICHTOM, HO
MaTepual BBICTYIUIEHHS HE JOJDKEH JyOiaMpoBaTh JIEKUMOHHBIM Marepuan. PedepaTuBHbIN
MaTepHuall CIY)XUT JIOTOJHUTENbHOW HH(opMaruei ans paboTbl Ha J1a0OpPAaTOPHBIX 3aHATHUSX.
OcHOBHas 11eJb JaHHOTO BUJa pabOThI COCTOUT B O0YYEHUHU CTYAEHTOB METOJaM CaMOCTOSITEIbHON
paboThl ¢ y4yeOHBIM MaTepuaioM. sl MONHOTHI YCBOEHHS TEM, BHIHECEHHBIX Ha JIaOOpaTOpHBIC
3aHATHs, TpeOyercs pabora ¢ mepBoucTouHMKamu. Kypce mnpenycMmaTpuBaeT CaMOCTOSATENIBHYIO
paboTy CTYIEHTOB CO cCIeUUalbHOW Hay4yHOW Jsureparypoil. Cienyer OTMETUThb, YTO
camMoCTOsiTeNIbHas paboTa CTYJNCHTOB pe3yJbTaTMBHA JIMIIb TOrJa, KOTJa OHa BBIMOJIHAETCS
CUCTEMATHUYECKH, INIAHOMEPHO U LIEJICHAIIPaBJIEHHO.

3amaHus U1l CaMOCTOSITENIbHOW paboThl MpeayCMaTpUBaIOT HMCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U TMOHATUH MO mpodiematuke Kypca. OHM HalEIMBAOT Ha MPAKTUYECKYI0 padoTy 1O
OPUMEHEHHUI0 M3Y4aeMOro Mmarepuaia, MoucK OuOnuorpaguueckoro marepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(OpMallMU, WLIIOCTPATUBHBIX MAaT€pUAJIOB. 3aJaHUS [0 CAMOCTOATEIbHONW padboTe
JIAl0TCA [0 TeMaM, KOTOpbIe TPEOYIOT 1OMOIHUTEIbHOW IPOPaOOTKH.

OO0t 065EM CaMOCTOSATENFHON PA0OTHI CTYACHTOB 10 AUCHUIUIMHE BKIIOYACT ayTUTOPHYIO
U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO Pa0OTy CTYJIEHTOB B TEUEHHUE CEMECTPA.

AyIUTOpHas CaMOCTOSITeNbHAasE padoTa OCYIIECTBISAETCS B (OpME YHCICHHOTO DPEUICHHUs
TEOPETUYECKUX 3aJad MO0 JUCLUIUIMHE. AYIAUTOpHAas caMocCTosTelbHas paboTa obecredyeHa
METONYECKUMH MaTeprallaMu.

BHeaynuropHas camocTosiTenbHast paboTa ocyliecTBiseTcs B hopmax:

- IOATOTOBKA K YCTHBIM ONPOCaM I10 TEOPHH;

- IOJITOTOBKA K YCTHBIM JIOKJIa/laM 110 TEOPUH;

- YUCJIEHHOE pEIIeHNEe TEOPETUUECKUX 3ajiay;

- peleHne JoMalIHe KOHTPOJIbHON paboTHI;

- IOATOTOBKA K 3aIIuTe pedepaTa U HayuYHbIX IPOEKTOB.

Mamepuanwi, ucnonvb3yemole 014 MeKyuye20 KOHMPOJia YCneeaemocmu 00y4aromuxca no
oucyuniune
IIpumep KOHTPOJIBLHOI padoThI (8 cemecTp).
KonTponbhas padora 1. Bapuanr 1.
[Tpumep KOHTpPOJBHON pabOTHI (TECT U3 16 BOMPOCOB).
Jls oTBEeTa Ha TECT JAeTcs OKOJIO 15 MUHYT .

1. Kakas 3Be3/1a SIBJISIETCSI CAaMOM SIPKOM 3BE3/101 ceBepHOI morycdepni?
a) berensbreiize;
0) Cupuyc;
B) ApKTYD;
r) Bera.
2. B xakoM CO3BE3/IMU HaXOUTCA 3Be3/1a AnbTaup?
a) bonbmas Mensenuna;
0) Kaccuormes;
B) JleGenp;
r) Open.



3. Kakoe u3 co3Be3ui He SIBIIETCS 30 JHaKAIbHLIM?
a) 3MeeHocelr;
0) Kozepor;
B) Becnr;
r) OpHoH.
4. Kak Ha3bpIBaeTcs caMasi BEICOKasl (HaJ HaOJIroaTeneM) Touka HeOecHou cdepbl?
a) TOYKa ceBepa;
0) Hazup;
B) 3CHMT,
') TOYKa BOCTOKA.
5. T'ne na 3emiie mojoxeHue HeOECHOTO MEpUIMaHa HEONpeaeIeHHO?
a) Ha MOJII0CE;
0) Ha CpPEeHHX IUPOTAX;
B) Ha TPOITHUKAaX;
') Ha 3KBaTOpE.
6. I'e Ha 3eMHOM 11ape BCe 3BE3/IbI BOCXOIAT U 3aXOAST MEPIEHIUKYISIPHO JTUHUU TOPU30HTA?
a) Ha CEBEPHOM IIOJIIOCE;
0) Ha FO’)KHOM ITOJTFOCE;
B) Ha TPOIIHKAX;
T') Ha DKBaTOpE.
7. CkoJIbKO pa3 B Toj Ha mupote YibsiHoBcka ConHile ObIBaeT B 3eHUTE?
a) l;
0) 2;
B) 365;
r) 0.
. KakoBa nnurensHOCTh cuiepuiyeckoro mMecsa’?
a) 29,53 cyTok;
0) 27,32 cyToK;
B) 27,21 cyTOK;
r) 27,55 cyTOK.
9. Kak na nebecHoit cdepe 3a cytku cmerntaercs Jlyna?
a) ¢ BOCTOKA Ha 3amaji MpuMepHo Ha 12 rpaaycos;
0) ¢ BOCTOKa Ha 3araji MpuMepHo Ha 1 Tpaayc;
B) C 3ama/ia Ha BOCTOK MPUMEpHO Ha 12 rpaaycos;
I') ¢ 3a1ajia Ha BOCTOK IIPUMEPHO Ha 1 rpanyc.
10. Kaxk Ha HeGecHoli cdepe 3a cyTku cMemmaercst ComnHie?
a) C BOCTOKA Ha 3araj| MpuMepHo Ha 12 rpaaycos;
0) ¢ BocTOKa Ha 3amaj MpuMepHo Ha 1 rpamyc;
B) C 3aI1a/ia Ha BOCTOK MIPUMEPHO Ha 12 rpamaycos;
T') ¢ 3amajia Ha BOCTOK NMPUMEpPHO Ha 1 rpanayc.
11. Yro Ha3bIBAIOT dJIOHTAIIMEN HUKHEN TIJIaHEThI?
a) KOH(UTypaIuIo TUTAHETHI, TPH KOTOPOl ee BUIUMOe yrioBoe paccrosiHue oT ConHia
MaKCHUMAaJIbHO;
0) KOoH(UTYpalHIO TIIAHETHI, TPU KOTOpoii e€ paccTosHue oT CoJHIIA MAKCUMAIBHO;
B) KOH(PUTYPALHIO IIAHETHI, IIPU KOTOPOH €€ pacCTOsHUE OT 3eMIIM MaKCHMAJILHO,
T') KOH(UTYpAIHIO TUIAHETHI, TPU KOTOPOH €€ pacCTOsIHHE OT 3eMJIM MUHUMAIBHO.
12. Kakoe BMXEHUE IUIAHETHI HA3bIBAIOT MOMATHBIM?
a) BUIMMOE JIBMYKEHHE TIAaHETHI TI0 HeOECHOH cdepe ¢ 3amaia Ha BOCTOK;
0) BUAMMOE IBIKEHUE TIIIAHETHI 110 HEOECHOM cepe ¢ BOCTOKA Ha 3amal.
13. YTo Ha3bIBAIOT COTHEYHBIM 0/ 10M?
a) CUJepUYECKUM TOJ;
0) TPONMTUYECKHIA TOI;
B) aHOMaJIMCTUYECKUH TOJ;
') CBETOBOM TO/I.

o0



14. Cxyionennie CoHIIa B IEHb 3UMHETO COJIHIIECTOSIHUS PABHO ...
a) 90 rpagycos;
0) 270 rpamycos;
B) 23 rpanyca 27 MUHYT;
r) - 23 rpaxyca 27 MUHYT.
15. TIpsmoe Bocxoxaenue ConHIIA B IEHb 3UMHETO COTHIICCTOSHUS PABHO ...
a) 90 rpagycos;
0) 270 rpamycos;
B) 23 rpanyca 27 MUHYT;
r) - 23 rpaxyca 27 MUHYT.
16. BepxHeiil KylIbMHUHaIMEH CBETUIIA HA3bIBACTCSA
a) MOJIOKEHHE CBETUIIA, B KOTOPOM BBICOTA HaJl TOPU30HTOM MUHUMAJbHA,
0) MPOXOXKIACHUE CBETUIIA Yepe3 TOUKY 3CHUTA;
B) IPOXOXKJICHNE CBETHIIa Yepe3 HeOECHBIN MepUINaH U JOCTUKEHHE HauOOJIbIIeH BHICOTHI
HaJl TOPU30HTOM;
I') IPOXOXJCHHE CBETHIJIAa HA BBICOTE, PaBHOM reorpaduyeckoil mupoTe MecTa
HaOJIIOICHUSL.
Kpurepun ouenuBanmsi:
3a Ka:KIbIi NPaBUJIbLHBIN 0TBET — 2 GaJuia.

IIpumep KoHTPOJIBLHOI padoThl (9 cemecTp).
KontponbHas padora 2. Bapuant 1.
[Tpumep KOHTPOJIbHON paboTHI (TECT U3 16 BOIIPOCOB).
Jliis oTBeTa Ha TECT 1aeTcst OKOJIO 15 MUHYT .

1. 'anakTuku Kakoro Tumna B Kjaaccudukanuu Xa006a Ha3bIBAIOTCS TalTaKTUKAMU PAHHUX THIIOB?
a) CIIUPAJIbHBIE;
0) SJUTMNTHYECKHUE;
B) HENPABUJIbHBIE;
T') BCE NIEPEUUCIICHHBIE.
2. Ha xakoM paccTOosTHUM HaXOJUTCS TaJaKTUKa, €CIIM CKOPOCTh €€ y/IaJIeHHs COCTaBIISET
20000xm/c. H=75 xm/(c.Mmxk).?
a) 26,67 Mk,
0) 266,7 nk;
B) 26,671K;
r) 266,7 Mnk.
3. KakoB mpumepno Bo3pact ComnHia?
a) 5 MJIpA. JIeT;
0) 5 MuH.JIET;
B) HECKOJIBKO MIJIH. JIET ;
T') HECKOJIBKO MJIPJI.JIET.
4. Kak Hama ["anakTuka OTHOCHUTCS K THITY ...
a) HEMPABWJIHHBIX;
0) PIUTMIITUYECKUX;
B) CIIHpaIbHBIX;
I') ceiipepTOBCKUX.
5. Hame Connue pacnonoxeHo B ["aiakTuke ...
a) B LIEHTPE;
0) B siIpe;
B) B IJIOCKOCTHU OJIMKE K KParo;
T') B TUIOCKOCTH OJIFDKE K IICHTPY.
6. Pazmep nameii ["anakTiku (cBETOBBIX J1eT)?
a) 1000;
6) 10000;



B) 100000;
r) 300000.

7. B xakux 0051acTAX TalaKTHKXA Han0oJiee MHTEHCUBHO UJIET 3Be3/1000pa3oBaHue?

a) B IUIAHETAPHBIX TYMAHHOCTSIX;

0) 2B ra30BO-TIBUIEBBIX TYMaHHOCTSIX;

B) B CKOILICHUSAX HEHTPAIILHOTO BOJIOPOJIA;
T') BE3JIC.

8. UTo 0cOOeHHO HEOOBIUHO B KBazapax?

a) MOIIIHOE PaUOU3IIyICHHUE;

0) OoJIBIIIOE KPACHOE CMEIICHHE;

B) HEBEIIUKH ISl KOCMHYECKUX OOBEKTOB, HO CBETSAT SIpUe TaJlaKTHK;
r) OJIECK HE OCTAETCS TOCTOSTHHBIM.

9. CamuMu KpYITHBIMU M3BECTHBIMHU ceifuac 0ObeKTaMu BO BeeneHHOi sBIsoTCS ...

10.

11.

12.

a) TaJJaKTUKH;

0) CKOIJIEHHE TalaKTHUK;

B) CBEPXCKOIUICHUE TaJaKTHK;

') CBEpPXCKOIUICHUE METarajlakTHK.

Ha ocHoBaHuM 3kcriepuMeHTaNIbHBIX (DaKTOB O paciiMpeHnu BeeneHHo 1 Hanu4umn
PEIMKTOBOIO U3JIY4EHMS 110 TEOPUH 3BOJIIOLMM ropsiueii BcelleHHON MOKHO CIenaTh BBIBO,
qTO ...

a) Bce 2JIEMEHTHI BO BeenenHoi 00pa3oBaliich OHOBPEMEHHO;

0) B mepBbIe MUHYTHI CYIleCTBOBaHUs BeeneHHoN 00pa30oBaliiCh AIEMEHTHI He TshKelee TUTHs,
BCE IPYTHUE JIEMEHTHI 00pa30BaAIUCh B PE3YyIbTaTE IBOJIIOIIUU 3BE3T;

B) B IIEpBbIe MUHYTHI CYIIECTBOBaHUS BceneHHoi 00pa30BaIuch TsHKeTble 2IEMEHThI, KOTOphIe
MIOTOM 33 MUJIUTHAP/IBI JIET pacaiich Ha 00Jiee JISTKUE IIEMEHTHI,

T') Bce aiieMeHThl Beenennoit 06pazoBaiich OJHOBPEMEHHO U B HACTOSIIEE BPEMs HAXOIATCS B
MEXTaJIaKTHYECKOM Ta3e, MOCTEINIEHHO OHU aKKPELUUPYIOT Ha 3BE3/Ibl.

KBazapamu Ha3pIBaloT ...

a) pa3JIMYHbIE 3BE3HBIC CUCTEMBI, TI0/I00HBIC Halel ["anakTuke;

0) Ty yacth BcenenHnoii, koTopasi AOCTyIHA ceifuac HabI0ICHUIO;

B) UCKJIIOUUTEIILHO aKTUBHBIE OOBEKTHI, ABJISIFOITUECS UCTOYHUKAMU MOIITHOTO
PaIUOU3TYYCHHS U ONTHYECKOTO U3IYYSHHsI C OU€Hb OOJBIINM KPACHBIM CMEIICHHUEM;

') TaKUE TATAKTUKU, KOTOPBIE HapsITy CO CBETOM OYEHBb CHUJIbHO M3JIy4aloT B paJuoIhamna3oHe.
Kpacnoe cmemienne, otkpeiToe Xab010M B XX BEeKe COOTBETCTBYET TOMY, UTO ...

a) Bce HaOJIt01aeMble Ha HeOe TaTaKTHUKU YAAJSIOTCS OT 3eMJIH, Hama ["alakTika HaxoauTCst B
LeHrpe Beenennoi;

0) BCe raJJakTUKH yJaJIsStoTCs OT Hamlel ["aJakTHKy ¢ OIMHAKOBBIMH CKOPOCTSIMU;

B) HamIa ['ajakTHKa HaXOAUTCS B CBEPXCKOIJICHUH TAIAKTHK, OT KOTOPBIX YAASIOTCS BCE
OCTAJIbHBIC TATAKTUKH;

T') Bce TaJlakKTUKH, B TOM YHUCIIE U Hala ["anakTuka, yaansroTcs IpyT OT APYyra C pa3TuYHBIMU
CKOPOCTSIMH, 4eM OOJIbIIIe PACCTOSTHUE MEXTY TaTaKTUKAMH, TEM CKOPOCTh B3aUMHOTO
ynaneHus Ooblie.

13. Iucddy3Hble SMUCCUOHHBIE TYMAHHOCTH ...

a) MPEJCTaBIAIOT co00il OoJiee MIIOTHBIE, YeEM OKpYIKarollas cpefa, o01aka Mex3Be3JHOM
MBLIN;

0) UMEIOT CHEKTPhI U3ITyUYeHHUs, CoAeprKalme JMHUU noHu3upoBannoro H, He, O u npyrux
AIIEMEHTOB;

B) IIOBCEMECTHO MPUCYTCTBYIOT B MEK3BE3JHOM ITPOCTPAHCTBE;

') UMEIOT CIIEKTPBI, TOBTOPSIIOIINE CIEKTPBI OCBEIAIOUINX UX TOPSAUNX 3BE3].

14. IuddysHblie oTpakaTesibHble TYMAHHOCTH ...

a) IPEJICTaBIISIOT cO00 OoJiee TIIOTHBIE, YEM OKPYKAIOIIast cpeia, 00IaKa MEX3BE3THOM
BTN,

0) UMEIOT CHEKTPBI U3TYUEHUs, coiepKalue JJMHuK nonnsupoBanHoro H, He, O u apyrux
HJIEMEHTOB,;



B) MIOBCEMECTHO MPUCYTCTBYIOT B MEK3BE3JTHOM ITPOCTPAHCTBE;

') UIMEIOT CIEKTPBI, IOBTOPSIOIINE CIEKTPBI OCBELIAIOLINX UX TOPSIYMX 3BE3].
15. K kakoMy THITy TQJIAKTHK MOYKHO OTHECTH TYMaHHOCTh AHApOMebI (TalakTuky M31)?

a) TUTaHTCKasl, AJUTMITHYECKAs,;

0) ruranTckas, nepeceueHHas CrupaibHo;

B) TMUT'aHTCKasi, HOPMaJIbHAas, CIIMpalbHas;

T') CIIMpalibHas C IePEMBIUKOM.
16. CampiMu cTapbIMH 00pa30BaHUAMU B [ aJlakTHKE SIBISIOTCA: ...

a) TOTyObIe CBEPXTUTAHTHI;

0) OesbIe KapiIuKH;

B) IL1IaPOBbIE 3BE3/IHBIE CKOILJICHUS;

T) -paccesiHHbIC 3BE3/IHbIE CKOIUICHHUS.

Hna camocmoamenvHoii n0020MOGKU K 3aHAMUAM RO OUCYUNIUHE PEKOMEHOYEem s
UCNOIb308aMb YUeOHO-MEMOOUUECKUEe MAMeEPUabl:
1. YekynaeBa M.E. ActpoHomus. YueOHOE mocoOue Ui CTYAEHTOB IEIBY30B. — YIIbSHOBCK:
VuI'TIY um. U. H. Yiesaa0Ba, 2005. — 57 c.

5. IlpumepHble OLeHOYHBIE MaTepUadbl /UISi IPOBeJeHHS] TeKyllero KOHTPOJIsA
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalu 00y4YaloImMXcs 10 JMCHHUILINHE
Oprannsanus ¥ NpoBeleHNEe aTTeCTallil CTYyAeHTA

®I'OC BO B COOTBETCTBMM € MpUHUMIAMU bOJNOHCKOro mporecca OpPUEHTUPOBAHBI
IPEUMYLIECTBEHHO HE Ha cooOlIeHrne o0yJaroleMycs KOMIUIEKCa TeOPETHUECKUX 3HAHUHM, HO Ha
BBIpaOOTKYy y OakaiaBpa KOMIIETEHIM — JMHAMHYECKOTO0 Habopa 3HAHWH, YMEHH, HABBIKOB U
JMYHOCTHBIX KayecTB, KOTOPbIE MO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TpyJla ¥ YCHEUIHO NPO(eCCHOHATBFHO PEaTM30BbIBATHCH.

B npouecce onenku 6akalaBpOB MCIIOJIb3YIOTCS KaK TPaJULMOHHbIE, TAK 1 WHHOBALMOHHBIE
TUOBI, BUABI W (QOpMbl KOHTpodsA. Ilpm STOM MOCTENEHHO TpPaIWIMOHHBIE CPEICTBA
COBEpPUICHCTBYIOTCA B pyclleé KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJjanTUPOBAHbI JUIsl IOBCEMECTHOTO IIPUMEHEHUS B POCCUMCKOM By30BCKOM ITPAKTHKE.

Lleq» mnpoBegeHUsl aTTeCTAllMM — IIPOBEpKAa OCBOECHUS OOpa30BaTEIbHOW MPOTrPaMMBbI
JUCIUILIMHBI Yyepe3 cpopMUPOBAaHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

Tunel KOHTPOJIA:

Texymasi arrecrauusi: IpeJICTaBlIeHA CIEIYIOIUMH paboTaMu: OTYETHOCTH IO
71a00paTOPHBIM 3aHATHUSM.

IIpoMeskyTouHast aTTecTalMsA OCYLIECTBISICTCS B KOHIIE CEMECTpa U 3aBEPIIACT M3y4CHHE
JUCLMIUIMHBL, TIOMOTaeT OLEHUTh Oojiee KpYIMHbIE COBOKYMHOCTH 3HAaHMM M yMEHHI,
(dbopMupoBaHUE ONpeAeTEHHBIX KOMIETEHIINH.

O1eHOYHBIMHM CpPEACTBAMM TEKYLIETO OLICHWBAHHUS SIBJISIFOTCS: YCTHBIE OIPOCHI IO TEOPUH,
pelieHue 3anad, (QU3MYECKHE IUKTAHTBI, dBPUCTHYECKas Oecela MO TeMe 3aHATHUs, TPYIIOBOE
oOCyX/leHue TeMbl 3aHATHS, 3alTa pedepara WIM MPOEKTa, KOHTposibHas padora. KoHTpoab
YCBOEHMsI MaTepuaiia BeAETCs PEryJIipHO B TEUEHHE BCETO CEMECTpa Ha JIAOOPATOPHBIX 3aHATUSX.

Ne CPEACTBA OHEHUBAHMNSA, OO6pazoBarenbHbIe
H/H HCHIOJIb3YEMBIC JIJIA TCKYIETO OLICHUBAHUSA MMOKA3aTEIA pCSYJ'II)TaTBI TUCITATIINHEI
(hOpMHUPOBAHHUS KOMITCTCHIIUU

1 OueHouHble cpeacTBa AJs Tekywel arrectanuu | OP-1 3HaeT OCHOBHBIE ITOHSITHS, METOJIBI U
OC-1 ycTHBII ONPOC 1O TEOPHH, (bakThl COBPEMEHHON aCTPOHOMHU;
OC-2 pa3HOypOBHEBBIE 3a7[aUl U 3aJJaHUS, OP-2 ymeer pelarh 3a1a4d B paMKax
OC-3 sBpuctnueckas decena, Kypca o011eil acTpOHOMUU
OC-4 rpynmosoe 06CyxIeHue, OP-3 Brasieet npohecCHOHATBHOM
OC-5 BpmonHeHne pabOTEI JTabOPATOPHOTO | TEPMHUHONIOTUEH M OCHOBAMU
NPaKTUKyMa, poeCCUOHATIBHON KYIBTYPHI.
OC-6 xoHTposNBHAs paboTa.

2 OueHoYHbIE CPEICTBA /151 MPOMEKYTOYHOI

aTrreCTalumn




IK3aMCEH
OC-7 sk3ameH B popMe YCTHOTO
cobeceJOBaHus TI0 BOITPOCAM

OnucaHue OLIEHOYHBIX CPEICTB M HE00XO0AMMOro 0OOpyIOBaHHUS (JIEMOHCTPAL[MIOHHOIO
MaTepuana), a TaK K€ NPOUEAYpbl U KPUTEPUM OLIEHWBAHUSA WHJUKATOPOB JIOCTHXKEHUS
KOMIIETEHIIMH Ha pa3jM4HbIX 3Tanax ux (OPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa3zoBaTeIbHOMN
IIporpammsl InpeacTtaBiceHbl B MOHAE OLEHOYHBIX CPEIACTB Ul TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALMU IO JUCLUIUINHE «ACTPOHOMUS.

Mamepuanwi, ucnonv3yemoie 0711 MeKyule20 KOHMPONA YCneeaemocmu 00y4arouuxca no
oucuuniune

Marepuansl Uit OpraHu3aliy TEKYIIEH aTTeCTAllUU IIPEACTABIICHBI B II. 5 IPOTrPaMMBlI.

Mamepuanwi, ucnonvsyemovie 0714 NPOMEHCYMOUHO20 KOHMPOJIA YCRECAEMOCHIU 00YUAIOUWUXCA
no oucyuniune
OC-7 Jx3ameH B ¢popMe YCTHOTO cobeceJOBAHUSA MO0 BONIPOCAM
Ilepeyenb BONPoCcoB k 3K3aMeHy (8 cemecTp)

1. IIpenmer actpoHOMUHU U OOBEKTHI U3ydeHUs. OCHOBHBIE 3a]]a4l aCTPOHOMMH, Pa3eIbl
aACTPOHOMMHU.

2. Co3sBe3nus, co3Be3qus u HeOecHas cepa. 301MaKkaIbHBIC CO3BE3IUsS, CO3BE3USI CEBEPHOTO

HOJIYIIAPHSL.

OCHOBHBIE TOYKH U JIMHUW HEOECHOU Cepshl.

['opuzoHTanbHas, 1-1 3KkBaTOpUanbHas, 2-51 SKBATOPUAIbHAS CUCTEMbl HEOECHBIX KOOPIMHAT.

Teopema 0 BbICOTE MOJIIOCA MHPA.

KynbpMuHanus cBeTus, BbICOTa KyJIbMUHAIMK HA reorpa@uueckoi mupore @. Y cIoBus

HE3aXO0IAUINX U HEBOCXOSAIINX CBETHIL.

3Be3/1HO€ BpeMs U 3BE3/IHbIE CYTKHU.

8. ConHe4HbIe CyTKH: UCTHHHBIC, CpeiHne. VICTHHHOE COTHEUHOE BPEMS M CPETHEE COTHEUHOE
BpeMs1, ypaBHEHUE BPEMEHH.

9. Tponmueckuil U 3Be3IHBIN TOJI, MPOIOIHKATEIEHOCTS TPOIMYECKOTO M 3BE3THOTO TO/Ia.

10. MectHoe, BceMUpHOE, MOSICHOE, AEKpeTHOE BpeMsl. JInHMs nepeMeHs! Jar.

11. Kanenaapsp, THIBI KalieH1ape (JIyHHBIN, COTHEUHO-TYHHBIN, COMHEUHBIN). FOnnanckuil u
TPUTOPUAHCKUH KaJeHIapH.

12. ActpoHomudecKas pedpaxiusi.

13. Cymepku acTpoHOMUYECKHE U rpaxkaaHckue. benbie HOUM.

14. [NapaniakTH4ECKUI TPEYrOJbHUK.

15. ®opma u pazmep 3emin. M3MepeHuss METOI0M TPUAHTYJISALIUH.

16. CytouHsIii mapajiakc, TOpH30HTAIBHBINA apaiakc. VizmMepenune paccrosiauii B COHETHOM
CUCTEME, aCTPOHOMHYECKAS €ANHUILIA.

17. TopuuHbIi apaiiakc.

18. DknunTHKa U ee OCHOBHBIE TOUKU. MI3MeHeHne 3KkBaToOpuanbHbIX KoopauHaT CoHIla B TeUEHUE
roja.

19. Cmena BpeMeH roia 1 aCTpOHOMUYECKHE MPU3HAKU TEIIOBBIX MOSCOB 3eMIIH.

20. Cucremsl mupa [ITonemes, Konepauka. JlehepeHT, SMUIMKII, SKBaHT.

21. Kondurypanuu BHyTpEeHHUX U BHEIIHUX IUIAHET U YCIOBUS UX BUAUMOCTH. OObsICHEHHE
MOTISITHOTO JBM)KEHUS TUTAHET B TeITUOLIEHTPUYECKOH CHCTEME.

22. CUHOIMYECKUH U CUCPUUECKUH MePHOIbI OOpaIleHus IIaHeT, ypaBHEHHE CHHOIUYECKOTO
JIBUKEHUSI.

23. Dmnupudeckue 3akoHbl Kerepa.

24. O6o0meHHbIe 3aKoHBI Kerutepa.

25. DIeMeHTHI IUTMIITHYECKUX OPOUT. Y paBHEHHE KOHMYECKOTro ceueHHs. bonblas momyoch
AITUNTUYECKON OPOUTHI U SKCLIEHTPUCUTET OPOUTHI.

26. Kpyrosas u napabonuueckasi ckopoctd (1 u 2 kocmuueckue ckopoctu) [lonsiTre o yepHoi

JIBIPE.
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28.

29.
30.

31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
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10.

11.

12.
13.
14.

3anyck MC3 u pacuer anemeHTOB ero opouThl. CKOPOCTH 3amycka (MpuMep: Te0CTallMOHAPHBII
CIIyTHUK MJIM BBICOKOANOTI'€MHBIN CIIyTHUK CBSI3H).

[IpunuBEI ¥ OTJIMBEI U UX TPUPOAA, MOHATHE Npefena Poma u kayecTBeHHas KapTHHA
MPWIMBHOM 3BOJIIOLIMH cUCcTeMbl 3emiis-JIyHa.

[Ipeneccust u HyTalKs 36MHOM OCH.

3aaya Tpex Tell, orpaHMYEHHas 3a7a4ya TpexX TeJl, OrpaHUYEHHas Kpyropas 3ajada Tpex Tedl.
Jlarpan»keBbl U 3iJIepOBBI KOHGUTYpaIuy, ToukHu JIuoparuu. [Ipumenenune Touek L1 u L2
cucreMbl CosHile-3eMJIs B KOCMOHABTHKE.

Touku nubpanuu cucremsl Connue-lOnurep, TposiHCKHE aCTEPOUIBI.

3amaua N Ten.

OpOuta JlyHbl U €€ BO3MYIIICHUSI.

®a3pl JIynbel. Cuaeprudeckuil, CHHOAMYECKUM, IPAKOHUYECKUI MECAILIbI.

JIyHHBIE U CONIHEYHBIE 3aTMEHUA. Y CIIOBUE HACTYIUIEHUS 3aTMEHUM, YUCIIO 3aTMEHUH B TOAY,
capoc.

[1naneTsl 3eMHOI TPyl KX OCHOBHBIE CBOMCTBA U OTJIMYKSA OT IUIAHET TUTAaHTOB.

[1naHeThl TUraHThI KX OCHOBHBIE CBOMCTBA U OTJIMYUS OT IVIAHET 36MHOU T'PYIIIIHI.
Ornpenenenne ocHOBHBIX xapakTepuctuk Comuua (M, R, L, T, ckopoctu BpalieHus).
Conneunsle naTHA U Ux npupoaa. CojiHeyHasi aKTUBHOCTb U €€ UK. COJIHEYHO-3EMHBIE CBSI3H.
Buyrpennee ctpoenue ComnHia, orieHKa TemnepaTypsl BHyTpu CollHIIa U 10Ka3aTeabcTBa
MIPOTEKAHUs B HEM MIPOTOH-ITPOTOHHBIX PEAKIIMA.

Komers!. [Ipumeps! n3BeCTHBIX KOMET. Pa3pylieHre KOMET U UX CBSI3b ¢ METEOPHBIMU
notokamu (mpumepsl). [Tousitue 06 o6make komet Oopra.

Acrepoubl. Dusndeckue cBOMCTBa aCTEPOUIOB, pacpeiesieHue UX B IPOCTPAHCTBE U
MPOSIBJICHUE UX PE30HAHCHOTO B3aUMOJICUCTBUS C TUIAHETAMM.

OnTrueckue TenecKomnsl: pedpakTopsl U pediaekTopsl. OCHOBHBIE TapaMeTps ((POKyCHOE
paccrosiHue, TuaMeTp 00beKTHBA/3epKalia), MAaKCHMAJIbHOE MOJIE3HOE YBEITNYCHHE.
YHUBEPCATBHBINA U3MEPUTEIbHBI HHCTPYMEHT, TEOIOJIHT.

OC-7 Jk3ameH B (popMe YCTHOI0 co0eceJOBAHUSA M0 BOIIPOCAM
Ilepeyenb BOonpocoB k 3k3aMeHy (9 cemectp)

Bunumsie 3Be3aubie Benuunnbl, popmyna [lorcona. Cucrema UBV, ocHOBHOII OKa3arens
I[BETA.
["ogu4HbIi napaliiake ¥ eIUHUIBI PACCTOSHUH 10 3Be3/1. AOCONIOTHBIC 3BE3/IHBIE BEIUYNHBI.
OCHOBHBIE XapaKTEPUCTUKH 3BE3/]: CBETUMOCTh, Macca, Y (eKTUBHAS TeMIIepaTypa, paanyc.
Omnpenenenne >¢HeKTUBHON TeMIepaTyphl 3B€3/Ibl 0 OCHOBHOMY TOKa3aTeo I[BETa.
[[BeToBas Temmeparypa 3BE3/Ibl.
CrnexTtpanbHas knaccupukanus 38e31 (rapBapackas). [Toakmaccesl, Kacchl 3B€3/] C aHOMAJIbHBIM
XUMHUYECKUM cOCcTaBOM. 3Be3ibl Bonbda-Paiie.
KauectBeHHOE 00BsICHEHNE 00pa30BaHUs TMHUIA MOTJIOMICHHS B CIIEKTPax 3Be3/. XUMHUECKUN
COCTaB 3Be3]] M OOMJIHE BOJAOPO/Ia, TeIUS U IPYTUX dJIEMEHTOB BO BeeneHnnoii.
Knaccel cBetumoctu 3Be3n (knaccudukanus MKK).
Huarpamma I'epiimmpynra-Paccena (criekTp-cBeTUMOCTS). [ 1aBHAas OCe10BaTEIbHOCTD,
BETBU CBEPXTUTAHTOB, TUTAHTOB, OCJIBIX KApIUKOB.
Mertop cieKTpaIbHOTO Mapaiakca ajis 38e3/1 kiaccoB O u B.
OnTudeckuie 1BOIHBIC U PU3NYECKUe TBOMHBIC 3Be3/1bl. DU3NUecKHe TBOMHBIE 3BE3/IbI:
BHU3YaJIbHO-IBOMHBIE, CIIEKTPAIbHO-IBOMHbBIC, ACTPOMETPUUYECKUE JBOMHbBIC, 3ATMEHHO-
MEPEMEHHBIE 3BE3/Ibl.
3aTMEHHO-TIEpEMEHHBIE 3BE3/Ibl, KpUBas UX Ojecka. OnpeaesieHne XxapakTepUCTHK CUCTEMBI 10
KpHUBOH OJecka.
DIIeMEHTHI OPOUTHI IBOWHBIX 3BE3I.
Ornpenenenre Macc KOMIIOHEHT JIBOMHOM CUCTEMBI U3 TpeThero 3akona Kermepa.
Knaccudukanus mepemMeHnbIx 3Be31. [lynscupyrolime nepeMeHHbIe: MUPHUIBL,
JONTONIEPHONYECKHE MTePEMEHHEBIE, Kilaccuueckue nedens! (aenpta nedenn),
MOJTYITPaBUJIBLHBIC MTYTBCUPYIOIINE TTEPEMEHHEIE.



15.

16.

17.

18.

19.

20.
21.

22.
23.
24.
25.
26.

217.
28.

29.
30.

31.

32.

33.

34.

35.

36.
37.

38.
39.
40.

41.

42.

3aBUCHUMOCThH CBETUMOCTH OT MEpHOJa Mylibcalluil y AenbTa-nedens, onpeaesieHne pacCTOSTHUM
1o uedeuns.

Kiarmannpiii MeXaHU3M IIEPEMEHHOCTH OJIeCcKa 3BE3/IbI.

HenpaBuiibHble U 3pyNTUBHBIE IEPEMEHHBIE. DPYNTUBHbBIC IEPEMEHHBIC: 3B€3/1bI TUTIA T
Tenbna, Bcnsixupatronue 38e3761 TUa UV Kuta, 383161 TUIa Bosda-Paiie, pyopst u
aHTU(YOPHI, HOBBIC U CBEPXHOBHIC 3BE3/IbI.

HoBble 3B€31b1, MOBTOPHBIE HOBBIE 3B€3/1bl. CBEepXHOBBIEC 1 U 2 TUMOB. McTOpuueckue
CBEPXHOBBIE.

HeliTpoHHble 3B€3/1bl, PEHTT€HOBCKOE U3JIyU€HHE HEUTPOHHBIX 3Be3/1. Paguonsnyuenue
HEUTPOHHBIX 3BE3]], IIyJbCapbl. | alakTHUECKUE UCTOUHUKU PEHTTEHOBCKOTO U3TyYECHUSI.
YciioBUE THAPOCTATHYECKOIO PABHOBECHSI B 3BE3/1aX.

TepmosiiepHbIil CHHTE3 B 3B€3/1aX INIABHOMW MOCJIEI0BATEIBHOCTH: Y TJIEPOIHO-a30THBIN ITUKJI,
MPOTOH-TIPOTOHHBIN LUK, MPOTOH-MIPOTOHHBIN IIUKJI B KPACHBIX KapJIUKaxX.

Crpoenue 3Be3/ TI1aBHOM NOCIIe0BaTENbHOCTH. POPMUPOBAHNE 30H KOHBEKTUBHOI'O MIEPEHOCA
SHEPTUH.

CrpoeHue KpacHbIX TUTAaHTOB.

ITonsiTHE O BBIPOKICHHOM HEUTPOHHOM ra3e U CTPOCHUE HEUTPOHHBIX 3BE3L.

[TonsiTre 0 BBIPOXKICHHOM JIEKTPOHHOM Ta3e U CTPOCHHE OeNbIX KapiauKoB. ICTOUHUKH
SHEPruM B OCJIBIX KapiIuKax.

DBOJIIOIHS 3BE3]] OOJIBIION U MAJIOW MacChl. DBOJIIONHMS 3BE3/bl C MACCOM, pABHOW COTHEYHOU
(mozpoOHoO).

KoneuHble cTauu 3BOJIIOIUH 3BE3/1: HEUTPOHHBIE 3BE3/1bl, OCNbIE KapJIUKU, YEPHBIC JABIPHI.
Muneunsii [1yTe, ramakTHYECKUI SKBATOP, FaJakKTHYECKUe KoopAuHaThl. ['aakTuka MiieyHslii
IlyTs.

[TonsiTue 0 MeTOIaX 3BE3AHOM CTATUCTUKH, TNIOCKAst U cpepuueckas moicucTeMsl [ aakTHKH.
3Be3HbIC CKOIUICHUS: IIIApOBBIE, paccesHHble. X ocoOeHHOCTH, BO3pacT 00BEKTOB. 3BE3/IHbBIE
acCOLHALINH.

Mex3Be3nHas cpena. Pacnpenenenue rasa u nsiim B ["anaktuke. Mex3Be3qHO€E MOMVIONIEHUE U
MMOKPACHEHHUE CBETA.

TymaHHOCTH: TEMHBIE, OTPa’KaTEIbHbIE, HOHU3UPOBAHHBIEC U3IIYYCHUEM.

CoOcTBEHHOE JBMKEHUE 3BE3/IbI, TyUeBasi M TAHT€HIIMAJIbHAS CKOPOCTH. Pactipenenenue
CKOpOCTEM 3B€3/1 OTHOCUTENIBHO LeHTpa ['anakTuku, npmxeHue CoHIla OTHOCUTENBHO LIEHTpa
I'amakTuKy, ralakKTHIECKUM TOJ.

CnupanbHas cTpykTypa ["anakTuku, npupoja coupajibHOM CTPYKTYpHI [ 'anakTuky.
Ornpenenienne CiupaabHON CTPYKTYPHI ['aakTHKy U3 HAOIIOIEHUS PAIUOU3TydeHUS
HEUTpaIbHOTO BOJOPOJIA.

Karanor ranaktuk NGC, katanor TymaHHbIX 00bekTOB Mecche. Kiaccugukanus rajiakTuk:
AIITUNITHYECKHE, ChepUuecKre, HeTpaBUIbHbIC.

PanuoranakTuku, kBazaphl. ['aTakTHKU C aKTUBHBIMU SIJIPAMH.

MeTtoabl onpesiesieHue pacCTOSHUM 10 ranakTuk. OnpeneneHue pacCTOSHUM 10 TaJaKTHK 110
BCIIBITIIIKaM CBEpXHOBBIX la 1 o nedeungam.

KpacHoe cmenieHre TMHUIN B CIIEKTpax TajlakTUK U pa3deraHue ralakTHK. 3akoH Xab0uma.
KpynHomacmrabHas crpykrypa Beenennoil. Sluencras ctpykTypa: BOUIbI U «OIHHBD).
Benukwuii Attpaktop. OgHopoaHocts BeenenHoii Ha 6obInx MaciuTadax.
IIpoctpancTBeHHO-0HOpOAHAS Beenennas @puamana. ConyTCTBYOIMKAE KOOPAVHATHI U
MacITaOHbIN (HaKTOp, KOCMOJIOTHYECKOE KpacHOe cMelieHue. [lapaMeTp z KoCMOIOTHYECKOTO
KPAaCHOTO CMEILICHHUSI.

Teopus bonbmioro B3pbeiBa: 3aBHCUMOCTh MIIOTHOCTH OAPHMOHHOTO BEIIECTBA OT MACIITA0HOTO
dakTopa, 3aBUCUMOCTb IUIOTHOCTH U3TYYSHHUS OT MAacIITa0HOTO (haKTopa, CTaausI
npeodiaaHus H3IY4YeHUS MIPH IOCTATOYHO MallbIX 3HaYeHHIX MaciTadHoro gakropa. ['opsyas
Bcenennas.

KocMuueckoe MUKpPOBOJTHOBOE U3IyUEHHUE KaK Cle/ICTBUE Teopuu bonbiioro B3prisa.
OTtkpeiTHE penukToBOrO M3MydeHus [lensnacom u Bunscornom B 1965 r., anuzorponus
MHUKPOBOJIHOBOTO U3IyYEHUS.



43. TlponcxoxaeHne XUMUYECKUX JIEMEHTOB: IEPBUUHBII HYKJICOCUHTE3 U CUHTE3 B 3BE3/1aX.
44. TemHas MaTepus U KPUBbIC BPAIICHHSI TAIAKTHK. TeMHasi MaTepus B TaJI0 TATaKTHK.
45. OTkpeITHE yeKOpeHHOoTo pacimpenust Beenennoit B 1998-1999 rr. (Ilepamytrep, munr,
Pucc). Temuas sueprus.
46. CoBpeMeHHasl CTaHaapTHasE KocMmosorndeckas Mmojieiab (ACDM).
B koHIle M3y4deHHs] TUCIUIUIMHBI MOABOISTCS UTOTH PaOOTHI CTYJAEHTOB Ha JICKIIMOHHBIX U
71a00paTOPHBIX 3aHATUIX MYTEM CYMMHUPOBAHUS 3apa0OTaHHBIX OAJIOB B TEUEHUE CEMECTpa.

Kpurepun oueHuBaHusi 3HAHU 00y4aKOIIMXCH MO TUCUMUIIJIMHE

dopmupoBaHHe OAJUTEHO-PEUTHHTOBOH OIICHKH PabOTHl 00yJaromuXCs

a [Mocemenue | Ilocemenue Pa6ota na Ox3ameH
§ JeKUnn 1ab0paTOpHBIX | TaOOPATOPHBIX
2 3aHATUN 3aHATUAX U TEKYILIHAN
O KOHTPOJIb
8 | PazbamnoBka 9*1=9 15*1=15 212 GannoB 64 Gamna
110 BUJIAM 6asioB 6asioB
pabor
CymmapHblIit 9 6ainos 24 Ganna 236 OamioB 300 6amnoB
MAaKCHUMaJIbHbIN
Oan
9 | PazbannoBka 9*1=9 15*1=15 212 GannoB 64 6amna
o BUJaM | O6auioB OasoB
pabor
CymmapHbIit 9 6annos 24 Ganna 236 GamnoB 300 G6annoB
MaKCUMaJIbHbBIN
6an

[To pe3ynpTaTamMm MPOMEKYTOUHBIX aTTECTAIIUN CTYACHTY 3aCUMUTHIBACTCS TPYAOEMKOCTh B 3aU€THBIX EMHHIIAX.
CryzneHT 1o y4eOHOM AMCIMIUIMHE NOJIyYaeT OLEHKY COTJIACHO Cliefyrouiel Tabiuie:

Bame (3 3auéTHbIe € IUHUIIBI)
«OTIINYHO» 271-300
«XOpOLIOY» 211-270
«ynosierBoput | 151-210
CIBHO»
«ueymosiersop | 0-150
HUTETLHO»

6. MeToanyecKue yKa3aHus I 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIJIMHBI

VYcnenHoe uzydeHue Kypca TpedyeT OT CTYI€HTOB MOCEIIeHUs JIEKIINN, aKTUBHON pabOTHI Ha
71a00paTOPHBIX 3aHATHUAX, BBHIIOJIHEHUS BCeX Y4eOHBIX 3aJjaHMi IMperojaBaTelis, O3HAKOMJICHHUS C
0a30BbIMU y4E€OHHKAaMU, OCHOBHOM U JIONOJHUTEIBHOMN JINTEPATYPOIl.

OcHOBHOW (opMOH H3NOXKEHHUS MaTepuaia Kypca sBIstOTcs jekuuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCUTCSI OCHOBHOM IIPOTrpaMMHBIN Marepualn Kypca. HacTe maTepuaia BIHOCATCSA AJIS
CaMOCTOSITEJIFHOTO M3YYEHHUsl CTYJCHTaMH C HENPEMEHHBIM, COOOIIEHHEM WM JHUTEpaTypHbIX
UCTOYHUKOB U METOAMYECKHUX pa3paboTok. Ha mnpakTHyeckux 3aHATHUAX paccMaTpUBaIOT
(dparMeHThl TEOpHH, TPEOYIOLIHE CIOXKHBIX MaTEMaTHYECKHX BBIKIAJOK, Pa3IMYHbIE METOJIbI
peleHys 3a1ad U Hanbosee TUIMMYHbIE 3a1a4d. [l 3aKpelieHns Matepuaia, paccMaTpuBaeMoro
Ha IPAaKTHUYECKUX 3aHATUAX, CTYIEHTHI IOJY4arOT JOMAIIHHWE 3aJaHus B BUIE psaAa 3a1ad u3
COOTBETCTBYIOIIMX 3a/JaYHHUKOB.

Ha nexumsax wusywaercs warepuan IO OCHOBOIIOJAraloIIMM  BOIPOCaM JIHUCLHUILIMHEI,
PACKpBIBAETCS UX MPAKTUYECKAs 3HAYMMOCTh. B X0J1e MpoBeaeHUs JIEKIIUU UCTIONb3YIOTCS TPUEMBI
U MeToAbl NpobiaeMHOro oOy4yeHus. Ha mNpakTHYeCKMX 3aHATHSAX PacCMaTpUBAIOTCS METOJbI
pelieHuss NPUKIAAHBIX 3a/1ad, NPOBOAUTCS aHadu3 MOJYYEHHBIX pe3yiapTaToB. B xoxe



MPAKTUYECKOTO 3aHITHS OJHOBPEMEHHO MPECIEAyeTCs 1edb PACIIUPEHUS U yriyOJaeHUs 3HAHUM,
MOJIYYEHHBIX Ha JIEKILIHH.

[Ipy M3M0KEHUU TEOPETUYECKOr0 MaTepuasga Ha JIEKIMH, a TakKe MPU PEUICHUH 3aJady Ha
MPAKTUYECKUX 3aHATUSX IS JACMOHCTpaldd TrpaduKkoB, OOYYAOINUX MPOTrpaMM U T.IL
PEKOMEHIYETCS UCIOJIb30BAaTh KOMITBIOTEPHYIO MYJbTUMEIUUHYIO YCTAaHOBKY.

3anuchk JieKHUM — oOJHAa W3 (OPM aAKTUBHOM CaMOCTOSATEIBHOW pPaOOTHI CTYACHTOB,
TpeOyIoIIasi HAaBBIKOB U YMEHHS KPaTKO, CXeMaTUYHO, MOCIIEIOBATEILHO M JIOTHYHO (DUKCUPOBATH
OCHOBHBIC TOJIOXKEHHS, BBIBOJBI, 0000MICHHS, POPMYIHPOBKHA. B KOHIIE JIEKIIMU TPEIoaaBaTeib
OCTaBJISIET BpeMs (5 MUHYT) JIUISl TOTO, YTOOBI CTYJCHTHI UMEIH BO3MOKHOCTD 33/1aTh YTOUYHSIOIINE
BOIPOCHI IO HM3y4aeMOMYy Marepuany. M3-3a HEZOCTaTOYHOIO KOJMYECTBA AyJIUTOPHBIX YacoB
HEKOTOpBIE TEMBbI HE YHAeTCS OCBETUTHh B IOJIHOM O0OBEME, MOATOMY IPEMOAaBaTellb, MO CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BEIHOCHT HAa CAMOCTOSATEIBHYIO pabOTy CTYIEHTOB, PEKOMEHIYS
Ty WIM UHYIO Juteparypy. Kpome 3Toro, mjsi Jydillero OCBOCHHS MaTepualia U CHCTeMaTH3alluu
3HAHUHU 10 AMCUHUIUIMHE, HEOOXOIMMO IMOCTOSHHO pa3OupaTh MaTepHUasIbl JIEKIUH 10 KOHCIIEKTaM H
y4eOHBIM 1TocoOusiM. B ciryuae HeoOXoauMocT 00pamaThes K MPEroIaBaTelto 3a KOHCYIIbTAIHEH.

Pexomenayercss mocne KaxaoW JIEKIMH O(GOpMIITH KOHCHEKT Jekmuid. Ilepem kaxmoid
JICKIIMEH MPOYUTHIBATH KOHCIIEKT MPEABIAYIIEH JISKIIMH, YTO CIIOCOOCTBYET JyUIIEMY BOCIIPHUSATHIO
HOBOI'0 MaTepuasa.

Jlekiuu MMEIOT B OCHOBHOM OO30pHBIH XapakTep W HAICJICHBl Ha OCBEIIeHUE Hamboliee
TPYIOHBIX M JHUCKYCCHOHHBIX BOIPOCOB, a TakKXKe NpPU3BaHbBI CIOCOOCTBOBATH (DOPMHUPOBAHHIO
HaBBIKOB pabOThl ¢ HayuyHOU JuTepaTypoil. [Ipeanonaraercss Takxke, YTO CTYIEHTHI MPUXOAST Ha
JICKIIMH, TPEABAPUTENBHO MPOpadOTaB COOTBETCTBYIOIIMI y4eOHBIH MaTepuai M0 HCTOYHHKAM,
PEKOMEHIyEMBIM MPOTPAMMOM.

Haubonee BakHble pa3ienbl Kypca BBIHOCATCS Ha MpakTHYecKwe 3aHsaTus. Ha kaxaom
3aHSATUU TpeajiaracTcsi HECKONbKO 3amad. YacTh 3amad pemiaeTcss Ha 3aHATHUM C MOAPOOHBIM
o0CyXXJIeHHEM MeTOoJa U TONy4YeHHBIX pe3ynbTaToB. OcTanpHbIe 3a/Ja4ydl CTYICHT peliaeTr
camMoCTOsTeNIbHO. J[s1 3a4éra KOHTPOJBHOW pabOThI CTYACHT JOJDKCH 3aIIUTUTh BCE 3aJlaHUS.
[IpenycmoTpena 3amuta pedepara.

[IpakTudeckoe 3aHsATHE — BaKHEWIas (GopMa CcaMOCTOATENBHON pabOTHl CTYJEHTOB Hal
HAy4YHOW, y4eOHOW U Mmepruoguveckor auTeparypoil. IMEHHO Ha MPaKTUYECKOM 3aHSTHHU KaIbli
CTYJIGHT HMEET BO3MOXKHOCTh TPOBEPUTH TJIIYOMHY YCBOEHHS Y4eOHOro Marepuana, IMOoKa3aTh
3HaHME KaTeropuil, MOJOKEHUH W MHCTPYMEHTOB MPO(ECCHOHATBHOU NEeSITeNbHOCTH. Y4YacTue B
MPaKTUYECKOM 3aHATUM TIO3BOJISIET CTYIEHTY COCIWHUTH TOJYYCHHBIE TEOPETHUYECKHE 3HAHUS C
pelleHneM KOHKPETHBIX MPaKTHUYEeCKUX 3aJad M Mojeied B obmactu mpodeccHoHaIbHON
nesaTenbHOCTH. [IpakTuyeckue 3aHATHS B PaBHOM Mepe HampaBieHbl HAa COBEPIICHCTBOBAHME
WHAVBUIYalIbHBIX HABBIKOB PEIICHUS] TEOPETUUYECKUX U MPHUKIAIHBIX 3a7ad, BHIPAOOTKY HaBBHIKOB
WHTEJUICKTYyaJIbHOM paboThl, a TaKXKe BeJeHUs AUCKyccHuil. KOHKpeTHbBIE MPONOPIIMY Pa3HBIX BUJIOB
paboThl B TpymIe, a TaKke CIocOoObI UX OILIEHKH, OIMPENeNSIOTCS MpernojaBaTelieM, BEIyIUM
3aHATHUS.

IHoaroroBka K NPaAaKTHYECKNUM 3aHATHSIM.

[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM CTYICHT JIOJDKEH H3YyYUTh TEOPETUUYECKHUI
MaTepuag Mo TeMe 3aHATHS (MCIOJIb30BaTh KOHCIEKT JEKIWH, M3y4UTh OCHOBHYIO IJIUTEpaTypy,
03HAKOMHTHCS C JOMOJHUTEILHOM JINTEPATYPOU, P HEOOXOIUMOCTH JIOTIOJTHUTH KOHCIIEKT, Jeias B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHUKOB). B ciywae 3arpyaHeHUid,
BO3HUKAIOMIMX TPH OCBOCHUHM TEOPETHUECKOTO MaTepHaiia, CTYJIEHTY CleayeT oOpamaThCcs 3a
KOHCyNbTallUel K TMpemnojaBarenro. Mas Ha KOHCYNbTaIMI0, HEOOXOAMMO XOpPOIIO MPOAyMaTh
BOMIPOCHI, KOTOPBIE TPEOYIOT pPa3bsICHEHMS.

B nauane nmpakTUyeckoro 3aHATHs MPENOAaBaTelb 3HAKOMUT CTYAECHTOB C TEMOM, Orjaliaer
TUTaH TIPOBEIICHMSI 3aHSATHSA, BBITACT 3ajaHus. B TedueHWe OTBEICHHOTO BPEMEHH Ha BBITIOJHEHHE
paboThI CTYAEHT MOXKET OOpaTUTHCS K MPENoJaBaTeio 3a KOHCYIbTAllMeH WM pa3bsCHEHUsMU. B
KOHIIE 3aHITHS ITPOBOIUTCS TIPHUEM BBIITOJIHEHHBIX 33JaHUN, COOECEIOBAaHNE CO CTYACHTOM.

Pe3ynbTaThl BBITIOJIHEHUS MPAKTHUYECKHUX 3a/IaHUI OIIEHUBAIOTCS B 0ajiaX, B COOTBETCTBUH C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.



OCHOBHBIM METOJIOM OOYy4YEHHUS SIBJISICTCS CAMOCTOSITEIbHAs paboTa CTYJIEHTOB C y4eOHO-
METOANYECKUMU MaTepUaIaMU U HAYYHOU JINTEpaTypOil.

PekoMennoBaHHas mpenojaBaTeNs MU JHUTepaTypa M ydyeOHble mocoOus  ciyxar
UH(POPMALIMOHHOM OCHOBOM M TIO3BOJISIIOT PETYJSPHO 3aHUMAIOIIMMCS CTYACHTaM YCBauWBaTh
JICKIMOHHBIN MaTepuali. [ obecnieueHns TepMUHOIOTHYECKOM OJJHO3HAUHOCTH yueOHOe mocodue
COJICPXKHT CIIOBAph OCHOBHBIX TEPMHHOB, MCIIONB3yeMbIX B HEM. Kpome Toro, mporpamma Kypca
JICKUUH COAEPIKUT BOIPOCHI 111 CAMOKOHTPOJISL.

CamocrosTenpHas paboTa CTYJCHTOB HOJPa3yMeBAET BBHIMOJIHEHUE CTYIEHTAaMH JIOMAIITHETO
3aJaHUsl B BUJE pELICHUS HEOOXOIMMOro MUHHUMYMa 3ajJad U3 COOpPHHKA JUIsl MPAKTHUECKUX
3aHATUN, KOHCYJIbTALUNA U aHAJIN3a UX PELICHUS COBMECTHO C MPEIOJIaBaTEIEeM.

KoHTpons camocTosiTeIbHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3amuTa pedepara,
BBICTYIUICHHE C IOKJIAJI0M Ha MPAKTUUYECKUX 3aHATHUX, PELICHUE KOHTPOJIbHOU PaboThlI.

B mnpomecce oneHMBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpu
pa3ielieHuu 3aJaHus Ha JIEHCTBUSL TIpPHU OICHUBAaHMHM 3a OCHOBaHHe Oepérca criemyrouas
NPOIICHTHA LIKaJa:

90-100 % ot uncaa MyHKTOB — orieHka "5",

74-89 % oT uKcia MyHKTOB — OlleHKa "4",

60-73 % OT uncia MyHKTOB — orleHka "3",

40-59 % ot umcna MyHKTOB — OIleHKa "2",

0-39 % ot uucna myHKTOB — olieHka "1".

CryaeHTy MOKHO TTOCTaBHUTh OLIEHKY BBIIIE, €CJIA CTYACHTOM OPUTHHAIBHO BHITIOJIHEHA padoTa.

OCHOBHBIM METOJOM OOYYEHHS SBISETCS CAMOCTOSTENbHAas paboTa CTYIEHTOB € y4eOHO-
METOAMYECKIMH MaTeprallaMi U HAYIHOU JTUTEPATypPOH.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB C y4eOHO-
METOAMYECKIMH MaTepHallaMi U HAY9HOU JTUTEPATypPOH.

PexoMenmanuu uist CTy/IeHTa BKIIOYAIOT B ce0sl Cleayrolee:

- o0s3aTenbHOE TOCEIICHWE JICKIMHA BEIyHIero NpenojaBaresis; JEeKIHMA — OCHOBHOE
METOJUYECKOE PYKOBOJACTBO IPHU M3YYCHUU AUCLUMIUIMHBI, Hanboyiee ONTUMalIbHBIM 00pa3oM
CTPYKTYPHUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN MaTepuall; B JIEKIIUU TITyOOKO U
noJpoOHO, apPryMEHTUPOBAHO M METOAOJOTHYECKH CTPOrO0 pPAacCMAaTPUBAIOTCSA TJIaBHBIC
npoOJeMbl TEeMbI, B JIEKIIMU JAIOTCS HEOOXOOMMBIE pa3HbIe MOIXOABI K HCCIEIYeMbIM
npobiaemam;

- TIOATOTOBKY M aKTHBHYIO pa0OTy HA MPAKTUYCCKUX 3aHATHSIX; MOATOTOBKA K MPAKTHUYECCKUM
3aHATHSIM ~ BKJIIOYAeT MpopabOTKy MaTepuanoB JIEKIUH, pPEKOMEHIOBAaHHON y4eOHOI
JUTEPATypHI, @ TAKXKE BBHITIOJTHEHUE 3a/IaHUI Ha CAMOCTOSITEIIFHOE PEIICHUE 3a/1a4.

MeTtoauueckre peKOMEHAANNU 0 MOArOTOBKE K MPAKTUYECKUM 3aHATHAM. [IpakTuueckoe
3aHATHE BKJIIOYAET B ce0s JBa BUJA paboOT: MOATOTOBKY COOOIIEHHS M ydacThe B OOCYXIEHUU
npobaembl, 3aTpoHyToH cooOmieHneM. OCHOBHOM BuA pabOThl Ha 3aHATUM — YdacTHE B
00CyXJI€HUH MPOOIIEMBI.

BrIicTyrieHHs Ha MPaKTUYECKUX 3aHATUAX JTOJDKHBI OBITH 1O BO3MOXXHOCTH KOMIAKTHBIMU H
B TO JX€ BpeMs Bpa3yMUTEIbHBIMH. Ha mMpakTWYecKoM 3aHATHHM HIET TPOBEpPKA CTEICHU
NPOHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemoi npobnemsl. [Toatomy Oecena OyaeTr UATH HE 1O
COJIEPKAHUIO TPOYUTAHHBIX Pa0OT; MpenoaBareib OyAeT CTABUTh POOJIEMHBIE BOTIPOCHI.

[To okOHYaHMM TPAKTHUECKOTO 3aHATHUS K HEMY CIeIyeT o0paTuThCs emE pa3, MOBTOPHB
C/ICJIaHHBIE BBIBOJIBI, MPOCIEIUB JOTHKY WX TIOCTPOCHHUS, OTMETHB MOJOXCHHUS, JIeKAIIUE B HX
OCHOBE — JJISl 9TOTO B TE€UEHHUE 3aHATHUS CJIEIyeT JienaTh HeOOoblIre NOMEeTKH. Takum o0pas3om,
NPaKTUYECKOe 3aHATHE HE MPOUIET MapoM, 3aKpeIuIeHHe Pe3yNIbTaTOB 3aHATHS BENET K JIydIIeMy
YCBOGHHUIO MaTepHalla HW3Y4eHHOM TeMbl U IIydlllell OpHeHTalluh B CTPYKType Kypca.
BeimenpueaéHHas mporenypa A0DKHA MPAaKTUKOBATHCS PETYISIPHO — CTAOWIIbHAS M TIPHIICKHAS
paboTa B TeyeHHe ceMecTpa Oy/IeT 3aJI0rOM ycliexa Ha CECCHH.

Mertonndeckne yKazaHWs [0 OpTraHW3allMM M TPOBEICHUIO CAMOCTOATENBHON pPabOTHI
dbopMynupyroTcs B BUIE 3aJaHUN Ui CaMOCTOATEIbHOW paboThl, MPEeayCMaTPUBAIOIINUX
UCTIOJIF30BaHNE HEOOXOIUMBIX TEPMHHOB M TIOHATHHA 1O TpobieMaTtike Kypca. OHM HaleluBalOT
Ha TIPAKTHYECKYI0 pabOTy MO MPUMEHEHUI0 M3Y4aeMOro MaTepuana, MoucK oubmmorpaduueckoro



MaTepuaga M 3JIEKTPOHHBIX MCTOYHUKOB MH(OpMAlMM, WIIIOCTPATUBHBIX MAaTepHaloB. OTH
3aJaHisl TaK)Ke€ OPHUEHTUPYIOT Ha HAaIllMCaHHWE KOHTPOJBHBIX paboT, pedepaToB. 3amaHus I10
CaMOCTOSITEIIbHON paboTe Jar0TCs M0 TeMaM, KOTOpPbIE TPEOYIOT AOMOTHUTEIHHOM MPOPaOOTKH.

[ToaroroBka K yCTHOMY HOKJIANAY.

Jloknanpl fAenaroTcs MO KaXIOH TeMe C LEIbl0 IPOBEPKM TEOPETUUECKUX 3HAHUM
00y4aromierocs, €ro CHOCOOHOCTH CaMOCTOSITENBHO MpPUOOpETaTh HOBBIE 3HaHHSA, pPaboOTaTh C
UH()OPMaLMOHHBIMU PECYpCaMU U U3BJIEKaTh HYKHYIO HH(OopMaLuio.

Jloknmaznpl  3aciylIMBaIOTCS B Hayajle IPAKTUYECKOrO  3aHATUS  IOCIE€  M3Y4EHUs
COOTBETCTBYIOIIEH TeMbl. [Ipomo/mKUTENbHOCTh JOKNIAa HE JIOJDKHA MpEBbILATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET IO JKEJIAaHUIO U3 PEATI0KEHHOTO CITHUCKA.

[Tpu nmoaroroBke AOKIaga CTYAEHT JOJDKEH U3YUHUTh TEOPETHUYECKMH MaTepuas, MCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIbHYIO JIUTEPATypy, OOS3aTeNbHO COCTABUTH IUIaH JIOKIajga (IepeyeHb
paccMaTpuBacMbIX MM BOIPOCOB, OTPaKAIOUIMX CTPYKTYpPY M IIOCIENOBATENbHOCTh Marepuana),
HOATOTOBUTh  Pa3JaTOUYHbIi Marepuan MM npe3eHTauuto. [lnan  jgoknama  HeoOXoaMMO
IIPEBAPUTEIBHO COIJIACOBATH C IIPENOIABATEIEM.

BeicTymiieHne  TOJDKHO — CTPOMTBCSL  CBOOOAHO, YOEAMTENBHO M apryMEHTHPOBAHO.
[IpenogaBarenb cienuT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IIPOCTOMY BOCIIPOM3BEICHHIO TEKCTa,
HE JIOIyCKAeTCsl MPOCTOE YTEHNWE COCTABIEHHOIO0 KOHCIIEKTA JIOKJaa. BeicTynaromuii Takxke JoKeH
OBbITH FOTOBBIM K BOIIPOCAM ayJJUTOPUU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KayeCcTBAa MOJTOTOBKH 00Y4aeMbIX MOKET MPOBOAUTHCS
KaK Ha NPaKTUYECKUX, TaK U JIEKIUOHHBIX 3aHATHUAX. [IpoBepKy kauecTBa yCBOEHMsI MarepHalia
MOKHO TNPOBOAMTH B BUJAE NHCbMEHHOIO MJIM YCTHOI'O OIpOCa, TeCTa WIM KOJUIOKBUYMA IIO
BOmpocaMm, C(HOpPMYJTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUTUIMHBL.

CamocTosTenbHas padoTa IpeanoaraeT: CaMOCTOSATEIbHOE U3YUYE€HUE OTIENbHBIX BOIIPOCOB
[0 JUTeparype, NPeAsIoKEHHOM MpernojaBaTeseM; MOArOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; pelieHwe 3ajnad, 3aJaBaéMbIX Ha JIOM; [OATOTOBKY K BBIIOJHEHUIO 33JaHUi B
KOMITbIOTEPHOM KJIacce.

OCHOBHBIMU BUJaMH ayIUTOPHOI pabOThI CTYIEHTOB SIBJISIFOTCSI:
* 3aI1Ch, YCBOEHHE, O0CYXICHUE JICKIIHIA;
* BBINIOJIHEHUE 3aJJaHUI Ta00paTOPHBIX 3aHSITUM;
* 3alUTa OTYETOB 10 JJAOOPATOPHBIM 3aHATHSIM;
* pelIeHue 3a1ay;
* 3a1UTa paboThl 1a00PATOPHOrO MPAKTUKYMA;
* 3aIIMTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX PaloT;
* cJla4ya DK3aMeEHa.

Opranuzanus caMocTosITeIbHOI padoThl CTYIEHTOB

CamocrosTenbHas paboTa MpeAnoaraeT: cCaMoCTOSTENIbHOE U3yUeHHE OTJEeNIbHBIX BOIIPOCOB
[0 JINTEpaType, MPEeAsoKEHHOM NperoaaBaTesaeM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OpaTOPHBIX
paloT; pelleHue 3aj1ad, 3aJaBaéMbIX Ha JOM; IIOJrOTOBKY K BBINOJHEHUIO 33/1aHuil B
KOMIIBIOTEPHOM KJIacce.

CamocrosiTeibHas padoTa cTyAeHTOB 0e3 yyacTus npenoaasareJiei
OCHOBHBIMHU BUJIaMU CaMOCTOSITEILHOM pabOTHI CTYJIEHTOB 0€3 ydacTusl MpernoaaBaTesiei
ABIISIOTCA:
* YCBOEHHME JICKIIMOHHOTO MaTepuaia Ha 6a3e peKOMEHI0BaHHOM JIEKTOPOM Yy4eOHOH JINTepaTyphl,
BKJII04ast HH(POpMaIMOHHbIE 00pa30BaTeNIbHbBIE PECYPCHI (3JEKTPOHHBIE YUCOHUKH, IIEKTPOHHbIE
OMOIMOTEKH U JTIP.);
* MOJATOTOBKA K JJaOOpaTOpHBIM paboTaM, UX 0(hOpMIIEHHE;
* MOATOTOBKA U HamucaHue pedepaTtoB Ha 3aJaHHbIE TEMBbI (CTYIEHTY MPEI0CTaBISIETCS IPaBO
BbIOOpa TEMBI);
* COCTaBJICHHE aHHOTHPOBAHHOT'O CMHCKA CTaTel U3 COOTBETCTBYIOIIUX JKYPHAJIOB 10 OTPACsM
3HaHUH; IepeBO HAYYHBIX CTaTel; MoJ00p U U3yUEeHUE JIUTepaTyPHBIX HCTOUHUKOB,;
* BBIMIOJIHEHUE HAYYHBIX UCCIIEeI0BaHUII;
* IO/IFOTOBKA K YYAaCTHIO B HAYYHO-TEXHUUECKUX KOH(PEPEHIHSIX.



CamocrosiTeJibHAasi pad0oTa CTYIEeHTOB ¢ yYacTHeM NpenoaaBaresiei
OCHOBHBIMHU BH/IaMU CAMOCTOSITETILHON paOOThI CTYIEHTOB C YYaCTHUEM IpEToaaBaTeieit
SABIISIFOTCSL:

* TEKYLIME KOHCYJIbTALlUN;

* [I0JIy4eHHE JOIYCKa U 3aluTa Ja00paTOpHBIX PadboT (BO BpeMs MpOBeIeHUs Ja00paTOPHBIX
pabor);

* BEIOOpP TeMbl pedepaTa (B 4achl KOHCYJIBTAIIHN );

* BBITNIOJIHEHUE YI€OHO-HCCIIEeI0BATENbCKON paObOThI (PYKOBOJICTBO, U KOHCYJIBTHPOBAHUE).

* [IOAIFOTOBKA K YYaCTHIO B HAYYHO-TEXHUUECKUX KOHPEPEeHIMSIX (PYKOBOJCTBO, U
KOHCYJIbTUPOBAHHUE).

O0mme cBeeHHs1 00 OPraHU3ALUM CAMOCTOSITEJILHON Pa0OThI CTY1CHTOB

CamocrosrenbHas paboTa CTyJI€HTOB IPOBOIUTCS B 00bEMaX, MPELyCMOTPEHHBIX YUEOHBIM
IUTAHOM, U PETJIaMEHTHUPYETCS BblAaueii TeM pedepaToB MM HAYYHBIX JOKJIAI0B HA JIGKIMOHHBIX U
7a00paTOPHBIX 3aHATUSAX C [POBEPKOW HCIHOJIHEHUS Ha MOCJIEAYIOUIMX 3aHATHAX WK
KOHCyNbTalusx. [Ipu BeimonHeHNN pedepaToB pyKOBOACTBO CAMOCTOSITEILHON pabOTON CTYACHTOB
OCYILECTBIIsICTCS B (POpME KOHCYIbTALUM.

OCHOBHOE Ha3HAYEHUE METOAMYECKUX PEKOMEHJIAUUN — JaTh BO3MOXHOCTb KaKIOMY
CTYACHTY IEpeHTH OT JAEATENbHOCTH, BBIIOJHSAEMON IOJ PYKOBOJICTBOM IIperojaBaTens, K
JESITEIbBHOCTH, OPraHU3yeMOM CaMOCTOSITENIbHO, a TAKXKE K IOJIHON 3aMEHEe KOHTPOJI CO CTOPOHBI
npernojaBaTesnsi caMokoHTposieM. Llenb camocToATenbHOM paboThl CTYI€HTOB — HAyYUTh CTYAECHTA
OCMBICJIIECHHO U CaMOCTOSITEIbHO paboTaTh CHadajga C y4eOHbIM MaTepHalioM, 3aTe€M C Hay4HOH
uHpopManrel, 3aJ0KUTh OCHOBBI CAaMOOPraHM3allMd M CaMOBOCIIMTAHUS C T€M, YTOObI IPUBUTH
YMEHHE B TAIIbHEHIIIEM HETIPEPHIBHO MOBBIIIATH CBOIO KBAM(UKAIHIO.

Jleknuonnbiii Kypc (8 cemecrtp)
Jlexuus 1. 3Be3qHOE HEOO U CO3BE3IUS.
Jlexuus 2. Bugumoe roguunoe nsmxenue CoiHIA, IIKAIbl BPEMEHH.
Jlexuus 3. ACTpOHOMHUYECKHE U HA3EMHBIE CUCTEMbI KOOPAMHAT.
Jlexuus 4. Crpoenue CosiHeUHOM cucTeMbl, 3aK0HbI Kemuiepa.
Jlexuus 5. JIBumxenue JIyHbl, 21€MEHTBI €€ OpOUTHI.
Jlexuus 6. [IpoGaemMbl HeOECHON MEXaHUKH.
Jlexuus 7. OCHOBHBIE XapaKTEPUCTUKU H3JIYUYEHUS: OCBEIIEHHOCTb, MHTEHCUBHOCTb, TUANa30HbI
U3ITy4yeHUsl. ACTPOHOMUYECKHE HHCTPYMEHTBHI.
Jlexums 8. @uzuka Conaia. OcHOBHBIE XapakTepucTuku ColHIIa.
Jlexuus 9. [InaneTsl U acTepouibl.

Tembl 1a0opaTOpHBIX 3aHATHI (8 cemecTp)
JlaGopatopHoe 3aHATue 1. 3Be31HOE HEOO U CO3BE3USL.
IInan:

1. ActpoHOMUUeCcKHi cOPT, UCTIONB3yeMbIi U1 00yueHus actponomun: Stellarium u Celestia.
TpeboBanusI K KOHPUTYpaLIMU KOMIIBIOTEpA, yCTaHOBKA Ha MasioMmolnHele [1K.

2. Bo3aMoxHOCTH BUpTyasbHOro rtaHerapus Stellarium, rpaduueckuit unTepdeiic mporpamMmel,
IUTaruHbI U cieHapuu [yt Hero. [Inarun «Oxynsipei». [louck co3es3nuil, 38e3/1 U IUIaHET Ha HeOe C
ucrnonb3oBaHueM Stellarium, cripaBouHast MH(popMarHs A1l aCTPOHOMHUYECKUX 00beKToB. HacTpoiika
MECTOMOJIOKEHUS HAOJI0AaTeNs, 1aThl, BpEMEHU HaOJIOCHUSI.

3. JIerko y3HaBaeMble CO3BE3/IHs CEBEPHOTO MOJYIIApHs, spUaillie 3Be3/1bl HOUHOTO Heba.

4. BozmoxHOCTH KOocMudeckoro cumynaropa Celestia, rpadpudeckuit unTepgeiic mporpaMmsl,
nononHeHus i Hee. O0beKThI Iiybokoro kocmoca B Celestia, aHuMaIust JBUKESHUS TUIaHET
CoHEYHOU CUCTEMBI.

5. Komekuust ”HTepaKTHBHOW aHUMALlMK Ha caiiTe yHuBepcutera Hebpacku (goctymHa s
CBOOOTHOTO CKauYMBAaHUS U UCTIOJIb30BaHMSI IIPU YCIOBUM YIIOMHUHAHUS aBTOPOB).

6. ITonynsapHbIE cETEBBIE PECYPCHI AJISl U3YUYEHUS ACTPOHOMUH.

7. Monens HebecHoM chepsl, paboTa ¢ HEl.

8. OCHOBHBIE TOUKH U KpyrH Ha HeOecHoM cepe. CrucTeMbl HEOECHBIX KOOPAUHAT.

9. Pemrenue 3a1a4 Ha yCIIOBHS HAOIIOICHUS 3BE3]I.

Jla6opatopHoe 3ansTHe 2. CHUCTEMbI KOOPIHHAT.



[Inan:

1. IToBTOpEHNE N3YUYEHHOTO: TOPU30OHTANIbHASI CUCTEMA KOOPANHAT.

2. Teopema 0 momroce Mupa, €€ J0Ka3aTreabCTBO.

3. Pemenue 3aau Ha KyJIbMUHAIMIO CBETHII M HA YCIIOBHS HAOIIIOACHHS 3BE3]1.

4. CkJioHEHHE U MPsIMOE BOCXOKACHUE Ha MOZIeTH HeOecHOM cepbl, Ha KapTe 3Be3HOro Heba.

5. Pabota c 6ombIoi KapToi 3Be3HOT0 Heba: HAXOKICHUE CO3BE3UMN, IPKHUX 3BE3]] U KOOPAUHAT
9THX 3BE3].

6. 3HaKOMCTBO C aCTPOHOMHUYECKHUM KaJIEHAAPEM U paboTa C HUM (HaXOXKAECHUE CKIIOHEHUS U
MPSIMOTO BOCXOXK/ICHUS IUTAHET Ha JIEHb 3aHATHI, NX HaXO0XKJICHHUS Ha KapTe 3BE€3THOr0 Heba).

7. IlopBukHast KapTa 3BE3AHOT0 Heba, paboTta ¢ Heil. Y CII0BUS BUIMMOCTH CBETHJI, OTIPEICIICeHIE
BpPEMEH BOCX0/1a U 3aX0/a CBETUIL.

JlaGoparophoe 3ansitue 3. Pabota naboparopHoro npaktukyma «lloaBukHast KapTa 3Be€3JHOT0 Heba»
(Hauano).
[Inan:

1. YcTHBIE OTBETHI CTYZCHTOB Ha BOIPOCHI K JIOMYCKY C UCIIOJIb30BaHHEM MOJIENIN HEOECHOM cepsbl.

2. BpInonHeHre NpakTUYeCKHX 3a/1aHuii paboThl 1abopaTopHoro npaktukyma «lloaBukHas kapra
3BE3JHOTO HEOay.

Jlaboparopnoe 3ausitue 4. Pabota nmaboparopHoro npaktukyma «lloaBrkHast KapTa 3Be3THOTO HEOay
(oxoHYaHUE).
Coneprxanue:

1. BrinosHeHne NpakTUYECKUX 3aJlaHui paboThl 1JabopaTopHoro npakrukyma «llonBuxHas kapra
3BE3JIHOTO HEOay.

2. YcTHBIE OTBETHI CTYACHTOB Ha BOIPOCHI K JJOIYCKY € MCII0JIb30BaHUEM MOJIENN HEOECHO cephl.
JlaGoparophoe 3ausTue 5. Bunmumoe roguunoe apmxenne ComHia.

IInan:

1. OxunTuka Ha MoJienu HeGecHOM cepbl, TOUKH PaBHOJCHCTBHUS.

2. DKJIMIITUKA Ha KapTe 3BE3/IHOro HeOa, 30/1aKalbHbIe CO3BE3IUS.

3. Pemienue 3a1a4 Ha onpeieieHue MpoA0DKUTEIBHOCTH JIHS, BpEMEHA BOCXO/I0B U 3aX0/10B
Counnua, onpenenenust ckiioHeHus ColHIla Ha 3aJaHHYIO JaTy.

4. Pemienue 3a7a4, CBA3aHHBIX C ACTPOHOMHUYECKIUMHU IPU3HAKAMH KITMMATHYECKUX MOSCOB, C
OTIpeieIEHUEM JJTUTEIbHOCTH CyMEpEK U OeIbIX HOueH.

JlabopatopHoe 3ansTHE 6. PaboTa 1abopaTopHOro npaktukyma «Buaumoe roquuHoe JBHKEHNE
CornHIla u ero ciaeCcTBU (Hadaio).
IInan:

1. YcTHBIE OTBETHI CTYAEHTOB Ha BOMPOCHI K JOIMYCKY € MCIIOJIb30BaHUEM MOJIENN HEOECHOH cephbl.

2. BoinosiHeHne MpakTHYeCKUX 331aHui paboThl JJabOpaTOpHOro MpakTHkyma «BuaumMoe roquyHoe
nBrkeHne COJHIA U €ro CIIEACTBUSY.

JlabopatopHoe 3ansTHe 7. PaboTa 1abopaTopHOro npaktukyma «Buaumoe roquuHoe JBHKeHNE
ComnHiia u ero ciaencTBus (OKOHYaHUE).
[Inan:

1. BrinonHeHne npakTUYECKUX 3aJlaHuid paboThI 1JabOpaTOpPHOro MpakTukyma «Buaumoe roquaHoe
nByxkeHre COJHIA U €T0 CIIEACTBUSY.

2. YcTHBIE OTBETHI CTYACHTOB Ha BOIPOCHI K JJOIYCKY € MCIIOJIb30BaHUEM MOJIENN HEOECHOI cepbl.
Jla6opatopHoe 3aHsATHE 8. MecTHOE U MOSICHOE BpeMs.

ITnan:

1. Pemienue 3aa4 Ha 4acOBOM yToOJI.

2. PemeHne 3a7a4 Ha MECTHOE, MOSICHOE, IEKPETHOE BPEMSL.

3. Pemenue 3aau Ha ypaBHEHHE BPEMEHH (C UCTIOJIB30BAaHHEM aCTPOHOMHUUYECKOT0 KaleHaapsl. )
Jlaboparopnoe 3anatue 9. Pabora mabopatopHoro npaktukyma «CHCTEMBI cdeTa BpeMEeHN» (Havaso).
[Inan:

1. YcTHBIE OTBETHI CTYAEHTOB Ha BOMPOCHI K JOMYCKY € HCIIOJIL30BAaHUEM MOJIENN HeOeCHOH cepbl.

2. BoinosnHeHne NpakTHYeCKUX 331aHui paboThI JJabopaTopHOro mpakTukyma «CucTemMsl cyera
BpPEMEHU.



Jlaboparopnoe 3anatue 10. Pabota maboparopHoro npakTukyma «CUCTEMBI CueTa BpeMEHM
(okoHYaHUE).
[Tnan:

1. BrinosHeHNE IPaKTUYECKUX 3alaHUH paOOThI JJAOOPAaTOPHOTO MPAaKTUKyMa «CHCTEMBI cueTa
BpPEMEHU.

2. YCTHBIE OTBETHI CTYJICHTOB Ha BOIPOCHI K JIOMYCKY C UCTIOIb30BAHUEM MOJIENN HEOECHOH cdephl.
JlaboparopHoe 3ansatue 11. DMmupuueckue 3akoHbl Keriepa.

IInan:

1. JIBa onpeeneHus 3JUIMICA: SIUTUIIC KaK T€OMETPHUECKOE MECTO TOUYEK U AJUIUIC KaK KOHMUECKOe
ceuenue. Cdepsl Jlannenena, 5kBUBaJICHTHOCTh IBYX ONpe/ieieHu. AHUMUPOBAHHbBIE POJIUKH
JIBUKEHHUSI 110 SJUIUIICY.

2. ITapametpsl aiurica: OoJbllas ¥ Majble OJIYoCH, SKCeHTpucuTeT. [lapaMerpuzanus smrnca B
JIEKapTOBOM U B MOJIIPHOM cucTeMax KoopauHar. [lomyyeHne napameTpusaluy JUIMIICA B ITOJIIPHON
cucTeMe B KadecTBe yrnpaxHeHus. [loimydyenue BoipaxkeHus U1 SKCLIEHTPUCUTETA Yepe3 BeTMUMHbBI
II0JIyOCEM B KQUECTBE YIIPAKHEHUSI.

3. OTHOCUTENBHOCTD ABMKEHHUSI, SJUTUIIC OTHOCUTENILHOTO IBUKEHUS. [[BIKEHHE IO KPYTOBBIM
opOouTaM. AHUMHPOBAHHbBIE POJIMKH OTHOCUTEIHLHOTO ABMXKEHUS TIPU ABMXKEHUHU TOYEK 110 KPYTOBBIM
opoutam. JlepepeHT, FMUIKUKII, SKBAHT.

4. IlepBslii 1 BTopoii 3akoHb! Kerepa.

5. Tperuii 3akon Kemuiepa.

6. ITapameTps! opOuT maneT COTHEYHON CHCTEMBI.

7. Kondurypanuu riaHer, pelieHne 3aad Ha ypaBHEHHUE CHHOAMYECKOTO JIBUKEHUSI.
Jlaboparophoe 3ausTre 12. O6o0meHHbIe 3aKoHbI Kerutepa.

[Inan:

1. BeiBoz1 ypaBHEHMSI IBUKEHUS TUTAHETHI OTHOCUTENHHO ColHIIa (HeUHEpIHMAIbHAas cucTeMa
OTCUETa).

2. BeiBot BTOpOTo 3akoHa Keruiepa, ero pu3nveckuii CMbICII.

3. BeiBog nmepBoro 3akona Keruiepa.

4. [Tapametpst opout uianeT CoOITHEYHON CHCTEMBI.

5. Kondurypanuu miaHer, pelieHue 3aad Ha ypaBHEHUE CHHOAMYECKOTO JIBUKEHUSI.
Jlaboparopnoe 3anatue 13. OnTuueckue TeIeCKOIbI.

[Inan:

1. PedpaxTopsl 1 pedieKTOphl, UX MPEUMYIIIECTBA U HEIOCTATKH.

2. Haubonee pacpocTpaHeHHbIE TIOOUTETHCKIE TENECKOIIBL.

3. Pacuer yBenn4eHus TeaecKona co CMEHHBIMHU OKYJISIPaMH, allepTypa U MaKCUMAJIbHOE TOJIE3HOE
yBenudeHue. JIunzel bapioy.

4. MOHTHUPOBKH TEJIECKOIIOB: a3UMYTaJIbHAsA, YKBATOPHAIIbHASI.

5. Pabota ¢ TeneckornoM B CTyA€HYECKON 00CepBaTOPHH.

Jlaboparopnoe 3ansatue 14. Pabota mabopaTtopHOro rnmpakTUKyMa «3apucoBka nsiteH Ha CotHIe.
[Inan:

1. YCTHBIE OTBETHI CTYICHTOB Ha BOMPOCHI K JIOMYCKY.

2. BeInonHeHre MPaKTUYECKHX 3a/IaHUi PaboThI JIAOOPATOPHOTO MPAKTUKYMA.
JlaboparopHoe 3anaTue 15. DraeMeHTapHbBIN pacyeT MOJETOB KOCMHUECKUX aIllaparoB.
[Inan:

1. Pemenne 3aga4 no TeMe 3aHATUS.

JlaGopaTopHbIii NpakTHKYM (8 cemecTp).

1. ITonBrykHAs KapTa 3B€3THOTO HEOA.
2. Bunmumoe roguunoe aBuxkeHrne COoNHIA U €T0 CIIEACTBHSL.
3. Cucremsl cuera BpEMEHHU.
4. 3apucoBka nsiteH Ha CoJHILe.

Jlekuuonusbii Kypc (9 cemectp)
Jlexuus 1. OcCHOBHBIE XapaKTEPUCTUKH 3BE3/.
Jlekuus 2. JIBOMHbBIE U KPATHBIE 3BE3/IbI.
Jlexuus 3. Ouznueckue NepeMEeHHbIE 3BE3/IbI.



Jlekuus 4. BHyTpeHHee CTpOSHUE U 3BOJIOIUSA 3BE3/.
Jlekuus 5. IN'anaktrka Maeuynsiit nyts. [loHATHE O METOIaX 3BE3AHOM CTATUCTHUKU.
Jleking 6. 3Be3QHbBIE CKOIUICHUSA U aCCOIHAIHH.
Jlexuus 7. BHeranakTuueckast aCTpOHOMMUSL.
Jlekug 8. Paunue craguu »Boronnu BeeneHHOM.
Jlexuus 9. CoBpemMeHHast cTaHAapTHAsE KOCMOJIOTMYECKast MOJEIb.
TeMmbl 1a00paTopHbIX 3aHATHII (9 cemecTp)

JlaGopatopnoe 3ansarue 1. @oromerpuueckas cucrema UBV, dopmyna [orcona.
[Tnan:

1. Cucrema UBV, BunumbIe 3Be3/1HbIC BeTMYUHEL. Perienne 3anad Ha onpeenenue 3G GexkTHBHON
TeMIIepaTypbl 10 OCHOBHOMY IT0OKA3aTeNO 1IBETA.

2. Ilapannakc u abconoTHas 3Be3/1Has BEJIMUMHA 3Be3/Ibl. Pellienue 3a1au Ha onpeienenue
TEMIIEPATYPHI U paUyca IPKUX 3BE3]1 CEBEPHOTO MOTYILIAPHSL.
JlaboparopHoe 3ansaTre 2. CBETUMOCTh U TEMIIEPATYPHI 3BE3/I.
IInan:

1. Pemienue 3a1a4 Ha onpeieiieHue CBETUMOCTD U Mapajuiake 3BE3/.

2. Ilokazarens 1BeTa U O0JIOMETPUUYECKHE TIOIIPABKH.

3. IToka3zatens 1BeTa U 3¢ppexkTuBHAs Temmeparypa.

4. L1BeToBbIE TEMIIEPATYPHI.

5. CpeaHue MI0THOCTH 3BE3 /.
JlaGoparopusie 3ansTus 3-5. Pabora naboparopHoro npaktukyma «OCHOBHbBIE XapaKTEPUCTUKU
3BE3]».
IInan:

1. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JIOMYCKY.

2. BreInosHeHne IpakKTUYECKUX 3a/JaHUi paboThI JIA0OPATOPHOTO MPAKTUKYMA.
JlaGoparopHoe 3ansTe 6. Macchl U CBETUMOCTH KOMIIOHEHT JIBOMHOM 3BE3/IBL.
IInan:

1. Pemienue 3a1a4 Ha onpeielIeHue MacC U CBETUMOCTEN KOMIIOHEHT JIBOMHOM 3BE3/IbI.
JlaboparopHoe 3anaTue 7. DIeMeHTbI OPOUTHI TIBOMHOM 3BE3/IBI.
[Lnan:

1. JIBmKeHnE KOMIIOHEHT 3BE3/Ibl B HHEPLUAIBHOM CHCTEME OTCUETA, SJUTUIIC OTHOCUTEIBLHOTO
JIBUKCHHUSL.

2. OnopHas 3Be3/1a, JUTUIC OTHOCUTEIBHOI'O JIBU)KEHUS, CMEILIEHHE OITOPHOM 3Be3/1bI U3 (hoKyca
AITUIICA BUIUMOTO JBUKECHUSI.

3. DneMeHThI OpOUTHI IBOMHOM 3Be3/1bl. Penenne 3amad.

4. Cupuyc Kak ABOMHas 3Be3/1a. 3Be3/IbI C 0OMEHOM BEIIECTBOM, MoJiocTh Porra.

5. AHUMHPOBAHHBIE POJIMKU JBMXKEHUSI KOMIIOHEHT JIBOMHBIX 3BE3]I.

6. Penienue 3a1a4 Ha 3aTMEHHO-TIEPEMEHHBIE 3BE3/1bI.
JlaGoparopuslie 3anstus 8-10. Pabota maboparopHoro npakTukyma «/IBoiiHble U nepeMeHHbIe
3BE3/bD».
IInan:

1. YcTHBIE OTBETHI CTYIGHTOB Ha BOIPOCHI K JI0MYCKY.

2. BrInonHeHne TPaKTUYECKUX 3a/IaHU paboThI JIAOOPATOPHOTO MPAKTUKYMa.
Jla6opatopHoe 3ansTHe 11. CoOCTBEHHOE JBMKEHHUE U JTy4EBbIE CKOPOCTH 3BE3]1.
[Tnan:

1. Pemienue 3a1a4 Ha COOCTBEHHOE JBIKEHHE 3BE3]T.

2. Penienue 3a1a4 Ha JTy4eBbIE CKOPOCTH 3BE3/I.
Jlaboparopusie 3anstus 12,13. PaboTa mabopaTtopHOro npakTukyma «J[BruxkeHue 3Be3m.
[Tnan:

1. YcTHBIE OTBETHI CTYIGHTOB Ha BOMPOCHI K JIOMYCKY.

2. BeImoHeHne TPaKTUYECKUX 3a/ITaHUi paboThI JJAOOPATOPHOTO MPAKTUKyMa.
JlabopatopHoe 3aHsiTHEe 14. 3BE3HbBIE CUCTEMBI.
[Tnan:

1. Pemienue 3a1a4 no TeMe 3aHATHSI.



Jlaboparopnoe 3anatue 15. OCHOBHBIC TOHATHS KOCMOJIOTHH.
[Inan:
1. ®usndeckuii CMBICT MacIITaOHOTO (DAKTOPA B IPOCTPAHCTBEHHO-TUIOCKOW BCEICHHOM.
2. Pacmmpenne BCEICHHOM Ha CTa/IMU MPEoOIalaHusl U3TYICHUS U Ha CTaIuM MTpeoOalaHus
BenlecTBa. Pemienue 3aziad.
3. JlaHHbIE 10 KOCMUYECKOMY MUKPOBOJIHOBOMY H3JTy4YEHHUIO.
4. TemHast Marepus B raJlakTUKax. AHUMUPOBAaHHbBIE POJIMKH BPAIICHUS TaJaKTHK.
5. 3araaku TeMHOM MaTepuu U TeMHOM 3Heprun. Monens ACDM.
6. 'pynimoBoe o0cyxaeHHE.
JlaGopaTopHblii npakTuKYM (9 cemecTp).
1. OcHOBHBIE XapaKTEPUCTUKHU 3BE3].
2. JIBoitHbIEC U TIEPEMEHHBIC 3BE3/IbI.
3. JIBuKeHUE 3BE3I.

7. IlepeyeHb OCHOBHOH M JONMOJHHUTEIbHOH yuyeOHOH JuTeparypbl, UHTepHeT-pecypcoB,
He00XOIMMBIX /151 OCBOCHHS TUCHHUIINHBI
OcHoBHas JInTepaTypa
1. ynnsk, Bsiuecnas MBanoBud. ActpoHomus : YueObHoe mocobue. - Munck : M3pmarenscTBo
"Boimmiimas mkomna", 2016. - 310 c. - BO - bakanaspuart. - ISBN 978-985-06-2759-9. URL.:
http://znanium.com/catalog/document?id=336535

2. l'anaruna, U. I'. Actponomus : yueOHnoe mocobue / W. I'. 'anaruaa. — Hoocubupck : CI'YTuT,
2016. — 180 c. — ISBN 978-5-87693-987-6. — TekcT : amekTpoHHbI# // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/157311

JlonoJiHuTeIbHAS JIUTEPaTypa

1.Tonunbckas, I'. I1. BHyTpennee ctpoeHue u 3BomrOnus 3Be3[ : yueOHoe mocobue / I'. IL
Tonunsckasd. — Mocksa ; bepnun : JQupekr-Meaua, 2015. — 272 c. : uin. — Pexxum poctymna: no
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=273674 (mara oOpaieHus:
13.03.2022). — bubmnuorp. B kH. — ISBN 978-5-4475-3997-9. — DOI 10.23681/273674. — Tekcr :
JJIEKTPOHHBIN.

2. Tonunwckas, I'. T1. ®uzuka Mex3Be3iHOM cpeapbl : yueoHoe mocodue / I'. T1. Tommnbckast. —
Mocksa ; bepnun : JJupexkt-Menua, 2015. — 198 c. : un. — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=276178 (mata oOpamenus: 13.03.2022). -
bubmuorp. B k1. — ISBN 978-5-4475-4003-6. — DOI 10.23681/276178. — TekcT : 3IEKTPOHHBIIA.

3.I'pu6, A. A. OcHOBHBIE NPECTABIECHUSI COBPEMEHHON KOCMOJIOTUH : yueOHoe nocodue / A.
A. I'pub. — Mocksa : ®@usmarnut, 2008. — 107 c. — Pexxum gocrtyna: mo nommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68861 (nara obpamenus: 13.03.2022). — ISBN 978-
5-9221-0955-0. — TekcT : 3NIeKTPOHHBIH.

HNuTepHeT-pecypcnl

1) biblioclub.ru — DBC «YHuBepcuteTckass OMONMMOTEKa OHJIAWH» — DJCKTPOHHAs OMOIMOTEKa,
o0ecreynBaroIas JOCTYI BBICIIUX U CPETHUX YYE€OHBIX 3aBEACHUH, MyOINYHBIX OMOIUOTEK U
KOPIOPAaTUBHBIX MOJb30BaTeNeii K Hambojee BOCTpeOOBAaHHBIM MarepHaiaM y4uyeOHOW u
HAY4YHOH JIMTepaTypbl MO BCEM OTpacisiM 3HAaHUHM OT BEAYIIUX POCCHUHUCKUX H3ATENBCTB.
Pecypc conepxxkutr y4yeOHHKH, ydeOHBIE MOCOOWS, MOHOTpaduu, MEPUOAMYECKUE H3/IaHUS,
CHPAaBOYHUKH, CJIOBAPH, SHIUKIIONEANH.

2) els.ulspu.ru — caiir ObC Hayunas OuOiaHoTeka YIBSHOBCKOIO TOCYIapCTBEHHOTO
nenarornyeckoro yHuBepcutera umenn W. H. VYipsHOBa, conepXkamuii CChUIKM Ha
oOpasoBarenbHbIe (AIEKTPOHHO-OMOINOTEYHBIE CHUCTEMBI, KaTajlor OWOJIMOTEUHBIX CaKlTOB,
METOJAMYECKHE PEKOMEH/JAlMU) U HayuHbIe Pecypchl (Hay4yHbIEe SJIEKTPOHHbIE OHOIMOTEKH,
HayYHBIE JJIEKTPOHHBIC U3/aTEIbCTBA).


https://e.lanbook.com/book/157311

3) bibl.ulspu.ru - caiir Hay4HO# OHOIMOTEKH YIIBIHOBCKOIO TOCYIapPCTBEHHOTO TEIAarorn4eckoro
yHuBepcutera umenu WM. H. YibsHoBa, conepskaliue 3IeKTPOHHBIN KaTallor KHUT U KYpPHAJIOB.

4) DnextpoHHas 6ubnmroreka moprana PODU http://www.rfbr.ru/,

5) Undopmanmonnas cucrema "EnmHoe OKHO JocTtynma K 0o0pa3oBarelibHBIM —pecypcam"
http://window.edu.ru/,

6) OnexTpoHHas oubimoreka MEXaHUKO-MaTeMaTHIECKOTO ¢dakynbpTeTa MI'y
http://lib.mexmat.ru/,

7) MexnyHapoaHblii  HayuHO-OOpa3oBatenbHblii  caiit  EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maTemaTtnueckux ypaBHeHUi. YueOHO-
oOpasoBarenbHas (pU3NKO-MaTeMaTHueckasi OuOIroTeKa. DIeKTpOHHAs OMOINOTEKA COMEPIKUT
DjVu- u PDF-¢aiinel yueOHUKOB, Y4eOHBIX MOCOOMIA, COOPHUKOB 3a1ad W YIPaKHCHUH,
KOHCIIEKTOB JICKIUI, MOHOTpaduii, CIIPaBOYHUKOB M TUCCEPTALMI 110 MaTEMAaTUKE, MEXaHHUKE
u (usuke. Bece MaTepuanbl nprciIaHbl aBTOPAMH U YMTATEISIMUA WU B3sThI U3 MHTepHETa (M3
WWW apXHBOB OTKPBITOTO JIOCTYTIA),

8) Dnexrponnas oubnmmoreka GOOGLE: http://books.google.ru/,

9) DnekrtponHas 6ubimoreka usgarenabcra "Bener" http://venec.ulstu.ru/lib/.

10) Uutepuer-Bepcus sxypHana "Ycenexu pusnueckux Hayk" http://ufn.ru/.

11) MadopmannoHHO-CIIpaBOYHAs M IMOMCKOBas cucrema http://www.phys.msu.ru/ oduimaibHbIi
cailT puznyeckoro axyabrera MOCKOBCKOTO FOCY/IapCTBEHHOTO YHUBEPCHUTETA,

12) http://www.scirus.com/ mouckoBas cucrema Scirus,

13) http://www.physics.ru/ caidT mo Gu3nMKe HHTETPUPYET COACPIKAHUE YUICOHBIX KOMIBIOTECPHBIX
kypcoB kommanun DOU3MKOH, BeIyckaeMbIXx Ha KOMIIAKT-JAMCKAX, ¥ WHAWBHIYAIbHOC
o0ydeHue yepe3 HTepHeT-TeCTUPOBAHUE U SJICKTPOHHBIC KOHCYIbTAILIUH,

14) Hayunas snekmponnas 6ubiuomexa. Pexxum noctyna: http://elibrary.ru/defaultx.asp.

15) JKypuaner uncmumyma ¢uszuxu. Pexxum nocryma: http://www.iop.org/EJ/.

16) XKypHaibl amepukaHckoro (usndeckoro odiectsa. Pexum moctyna: http://publish.aps.org/.

17) Baza oannvix nayunwvix xcypuanos. Pexxum noctyna: http://www.sciencedirect.com/.

18) Knueu u scypruansvt uzoamenscmea [lnpuneep. Pexxum gocryma: http://www.springer.com/.

19) Bubruomexa npenpunmos. Pexxum noctyna: https://arxiv.org/.

OcHOBHBIC HAY4YHBIE CTATBH, 00eCIeYnBAIOIINE KyPC
1. Jonros, A.Jl. Kocmomnorus: ot [Tomepanuyka g0 Hammx gHed / Ycenexu Gu3NuecKux HayK . —
2014 . — T.184, No.2 . - ¢c.211-221 . — Pexum  pgocryna
http://ufn.ru/ufnl4/ufn14_2/Russian/r142k.pdf
2. Komenes H. A. UntepaktuBHas 3D-monens HebecHoi cdepsl / Pusuka B mkone. 2018. Ne 8.
C. 55-58.
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