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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa «CoBpeMEHHBIE OCHOBBI  acTpOo(pH3UYEeCKHX HAOIIOACHHI» OTHOCHTCS K
JTUCIUTIIIMHAM 4YacTH, (opMuUpyeMol ydacTHHKaMu oOpa3oBaTeNbHBIX OTHOIICHHH, bioka 1.
Juctummmael (Moxymu) Moxynst CrieluanbHble pa3feNbl MPEeAMETHON o0JacTu y4eOHOro IuiaHa
OCHOBHOI mpodecCHOHaIbHONW 00pa3oBaTeNbHONM MPOrpaMMbl  BBICIIErO0 00pa3oBaHUS —
nporpaMMsl OakanaBpuara 1o HamnpasieHUto noarotoBku 44.03.05 Ileparornyeckoe odpazoBaHue
(c aByms mpouIIIMH TIOATOTOBKH), HANPaBIEHHOCTh (MPpoduib) 00pa3oBaTeIbHON MPOrPaMMBbl
«Dusuka. MaremaTukay, 09HON POPMBI OOYICHUSI.

JucuunimHa omupaeTcs Ha pe3ysibTaThl OOydeHHUs psaa AUCHUILUIMH Y4eOHOro IUIaHa,
W3y4eHHBIX oOywaromumucs B 1-8 cemectpax: Marematnueckuii aHanu3, BBeneHue B
aHAJTUTHYECKYI0 TeoMmerpuio, OOmas M sKcnepuMeHTanbHas (u3uka, OCHOBBI TEOPETHYECKOM
bu3HKH.

1. Ilepeuenb mIaHMpPyeMbIX  Ppe3yJbTAaTOB  00y4uyeHusi (00pa3oBaTeJbHBIX
pe3yJbTaTOB) MO TUCIHUILINHE

Hesabto ocBoeHUs TUCHMILIHHBI «COBpEeMEHHBIE OCHOBBI aCTPO(PU3NYECKUX HAOIIOACHUII»
ABIISIETCSl TMOATOTOBKA OakanaBpa, BJaJCIOLIEro HayYHBIMU 3HAHUSIMU 110 pa3jieiaM acTPOHOMUU,
HABBIKAMU B TMPOBEICHUU NPOCTCHININX aCTPOHOMHYECKUX HAONIOACHUN, TCOPETHUYECKUMHU U
9KCIIEPUMEHTAIBHBIMA METOJaMH acCTPOHOMHUYECKUX HCCIENOBaHUi, a Takke (opMUpOBaHUE
COBPEMEHHOM aCTPOHOMUYECKON KapTHHBI MUPA KAaK 4aCTH €CTECTBEHHOHAYYHOW KapTHHBI MHUDA,
pa3BUTHE TTO3HABATENILHOM MOTPEOHOCTH.

3ajgaveil OCBOSHHs TUCHMIUIMHBI TOJNyYeHHWE CTyACHTaMH HaOopa 3HAHWA, YMEHUH W
HABBIKOB 110 AaCTPOHOMHH, KOTOpbIE OOECIEeUMBAIOT TOJHOLIEHHOE OCBOCGHHUE M HU3JI0KEHUE
OCHOBHBIX TTOHSITUN ¥ COBPEMEHHBIX MPEJICTABIICHUM, METOOB U MPUJIOKEHUNH aCTPOHOMHUH.

B pesynprare wu3yueHus gucuumiinHel "COBpEMEHHBIE OCHOBBI  acTPOGU3MUECKUX
HaOMIOeHUIN" CTYACHT JIOJKEH:
3HATh OCHOBHbBIE TIOHSTHS, METOJIbI U (DaKThl COBPEMEHHON aCTPOHOMUHU;
yMeTb peliath 3aJ1a4i B paMKax Kypca o01iell aCTpOHOMUH;

BJIaJIeTh MPO(PECCUOHAIBHON TEPMUHOJIOTHEH 1 OCHOBaMH MPO(EeCCHOHANBHON KYIbTYPBHI.

[Tponiecc m3yuenus: nucuuiuinabl "COBPEMEHHBIE OCHOBBI acCTPOPU3UYCCKUX HAOIIO CHMIA"
HaIpaBIieH Ha pacIIUPEHNE HAYYHOTO KPYro3opa v SpYAUINH CTYIEHTOB Ha 0a3e u3y4eHus o01ero
Kypca aCTpOHOMMH.

B pesynpTare ocBoeHuss mporpamMmbl OakanmaBpuara OOyYaroOUIMiicsl JOJKEH OBIAJETh
CIIEYIOIIUMHU pe3ysibTaTaMu 00yueHus 1o aucuuIuinie «COBpeMEHHbIE OCHOBBI aCTPO(PHU3NUECKIX
HaOmoieHui» (B TabIUIle MPEICTaBICHO COOTHECEHHE 00pa30BaTENbHBIX PE3YyIbTaTOB O0yUYEHUS
M0 TUCIMIUIMHE C MHIUKATOPaMH JOCTHIKEHUS KOMITCTCHITHI):

KomnereHnuus u M”HAMKATOPHI €€ OO0pazoBaTenbHbIE Pe3yNbTAThI TUCIUTITMHBI
JOCTHKEHHS B JUCLUIUIMHE (aTansl popMHpOBaHUS IUCHUIUIMHBI)
3HaeT yMeeT BJIaJI€ET

YK-1. CnocobeH ocymiecTBIsATh TOUCK, OP-1 3Haer OP-2 ymeer OP-3 Bnameet
KPUTUYECKHUI aHAJIU3 U CHHTE3 OCHOBHBIE pemaTh npodeccuoHanb
nH(pOpMaLIUY, TPUMEHSTh CUCTEMHBII MOHSATUS, 3a/1ayu B HOI
MOAXOJI IJIsl PEIICHHS TTOCTABJICHHBIX 3a7a4. METO/bI U paMKax Kypca | TEpMUHOJIOTHEHN
VK-1.1. IleMoHCTpHpYyET 3HaHHE (akTbI o0meit 1 OCHOBAMH
0COOEHHOCTEN CUCTEMHOTO U KPUTHYECKOTO | COBPEMEHHOW | acTpOHOMHH; | mpodeccroHamb
MBIIIEHUS] U TOTOBHOCTh K HEMY. ACTPOHOMUHU; HON KYyJBTYpBHI.

VYK-1.2. Ilpumensier noruyeckue GopMsl U
IPOIEeTypHhl, CIIOCOOEH K pedIeKcuu mo
MOBOAY COOCTBEHHOM M UyKOU
MBICIIUTENIBHON 1€ATEIBHOCTH.

VYK-1.3. AHanu3upyer UCTOUHHK
nH(pOpMAIIUY C TOUYKU 3pEHUS] BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX YCIOBUM €TI0
BO3HHUKHOBEHHS.

VYK-1.4. AHaM3upyeT paHee CI0KUBIINECS




B HayKe OLIEHKU MH(OpMaLUH.

VK-1.5. ConocraBisieT pa3Hble HCTOUHUKH
MH(GOPMALIHUU C LENbIO BBISIBICHUS X
MPOTHUBOPEYHH 1 TIOMCKA IOCTOBEPHBIX
CYXKJICHUU.

YK-1.6. AprymeHTupoBanHo (GopMHUpYyeET
COOCTBEHHOE CYX/IEHUE U OLIEHKY
uH(pOpMaNnY, TPUHUMAET 000CHOBAaHHOE
pelIeHue.

VYK-1.7. Onpenenser npakTUYECKUE
MOCJIEJICTBHS NIPEJUI0KEHHOTO PELICHUS
3a/1a4H.

[1K-12 - Cnioco0eH BBIACIATh CTPYKTYPHBIC
9JIEMEHTBHI, BXOJSIINE B CUCTEMY ITO3HAHUS
IIPEIMETHOM 001acTH (B COOTBETCTBUU C
npoduiIeM 1 ypoBHEM O0yUYEeHHUS),
aHAJIM3UPOBATh UX B €AMHCTBE CO/EPIKAHMS,
(OpMBI ¥ BBITIOTHSIEMBIX (PYHKIIUH.
[TK-12.1. 3Haet GpopmMynupoBKU
olpezieNIeHu, cofiepKaTeIbHOE 3HAaUEHUE
TEPMUHOB U OHATHH IpeaMeTHON 001acTH,
MPaBUJIA U AIITOPUTMBI OTIEPUPOBAHHUS C
00BbeKTaMH IIPeIMETHOM 00J1aCcTH,
MTOHUMAET B3aMMOCBSI3b MEKILY
CTPYKTYPHBIMHU 3JIEMEHTAMU; UMEET
MpeaCcTaBIeHUE O (HYHKIHSIX U
MPAKTUYECKOM IPUMEHEHUHU H3y9aeMBIX
00BEKTOB.

[IK-12.2. YMeeT BbIACTATH U
aHAJIM3UPOBATh CTPYKTYPHbIE 3JIEMEHTHI,
BXO/ISIIIIME B CUCTEMY ITO3HAHHS
IIPEeIMETHOM 001acTH; ONpeensiTh
JIOTHYECKYIO B3aMMOCBSI3b MEXKIY
KOMIIOHEHTaMU MpeIMETHON 00J1acTH;
CTPOHUTBH JIOTUIECKH BEPHBIE U
00OCHOBAHHBIE PACCYXIECHUS; PEIIATh
3a/1auu IPEeIMETHON 00JIacTH.

I1K-12.3. Bnazneet npodeccruoHanbHOM
TEPMHUHOJIOTUEN U OCHOBaMU
npogeccHOHATLHON peueBOl KyIbTYpHI,
METOAAMU JI0Ka3aTEIbHBIX PACCYKIICHUH;
METOAAaMHU aHaJIN3a U3y4aeMbIX 00ObEKTOB,
METOJaMHU CHCTEMATH3alNHU 1
CTPYKTYpUPOBAHUS 3HAHUN B MPEAMETHOMN
o0acTy, OCHOBaMU MOJIETMPOBAHUS B
peaMeTHOH o0aacTu.

ITIK-15. Criocoben onpenensrthb
COOCTBEHHYIO MO3UIIMIO OTHOCUTEIBHO
TMCKYCCHOHHBIX MTPOOJIEM MTPEIMETHOM
001acTH (B COOTBETCTBUH € IPOPHIIEM U
ypOBHEM OOyUYEeHUs).

[IK-15.1. mposiBAsieT MUPOBO33PEHUYECKYIO
pedaekcuio mpu aHaJIU3e MPoOJIeM U
TEHJICHIIMI COBPEMEHHOM (DU3UKH U




MaTeMaTHKH;

I1K-15.2. nposiBnsieT ciocoOHOCTh
apryMEeHTHPOBAHO, JIOTHYECKHE BEPHO U
SICHO BBIPA)KaTh CBOIO MO3HIIMIO IO
00CYyKJJaeMbIM JUCKYCCUOHHBIM
npobiemMaM B COYETaHUH C TOTOBHOCTBIO K
KOHCTPYKTUBHOMY JHAJIOTy U
TOJICPAaHTHOMY BOCIIPHATHIO UHBIX TOUYEK
3peHus;

[1K-15.3. BbIACHISIET KOHIIENTYATBHYIO
OCHOBY JTUCKYCCHI 00 HCTOPUYECKOM U
COBPEMEHHOM Pa3BUTHU HAYYHBIX TEOPUN B
pamKax npeaMeTHOMN 00acTu.

2. Oobvem oucyuniuHvl 6 3a4EeMHBIX COUHUUAX C YKA3ZAHUEM KOJIUYECMEa aKademMuvecKux
4acoe, 6bl10e/ICHHBIX HA KOHMAKMHYI0 padomy odyuaouwuxca ¢ npenooasamenem (no euoam
YUEOHBIX 3aHAMUIL) U HA CAMOCHIOAMETbHYI0 pAdOmy 00yUaouuxcs
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3. Conep:xkanue TUCHUILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaMm (pa3aejaM) ¢ yKazaHHeM

OTBCJACHHOI'0 HA HUX KOJIN4YE€CTBA aKAACMU4YE€CKUX YaCOB U BU/10B y‘l@ﬁHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJAUUECMEA AKAOEMUYECKUX HACO8 U
61006 YUEeOHBIX 3aHAMUIL

KoaunuectBo yacos no ¢popmam
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8 cemecTp
Pasnea 1. Chepudeckasi acTpoHOMHUS.
2 0 6 4
Tema 1. 3Be3aH0O€E HEOO U CO3BE3ANUS.
Tema 2. Buagumoe rogununoe asmxerne ConHia, mIKaibl 2 0 8 2
BpPEMEHH.




2 6 4
Tema 3. ACTpOHOMHUYECKHE U HA3€MHBIE CUCTEMBI KOOPUHAT.
Paznen I1. Hebecnasi MmexaHuka.
. 2 4 4
Tema 4. Crpoennie ConHeyHOU cuctembl, 3akoHbl Keruepa.
2 0 2
Tewma 5. JIBwkenue JIyHbI, 2JIGMEHTHI €€ OPOUTHI.
. 2 2 4
Tema 6. [IpoGaeMbl HeOECHOM MEXaHUKH.
Pasznea I11. MeToasbl acTpopusnyecKux uccjie10BaHUui.
Tema 7. OCHOBHBIE XapaKTEPUCTUKU U3TYyUECHUS: 2 2 4
OCBEIIEHHOCTh, NHTEHCUBHOCTb, INAIIa30Hbl U3JTyUYEHHUS.
ACTPOHOMHYECKHE HHCTPYMEHTHI.
Pazpnen IV. Ilpupoaa ten CoiHe4HOM CHCTEMBI.
Tewma 8. ®usuka ConHua. OCHOBHBIE XapaKTEPUCTUKHU 2 2 4
ConHua.
2 0 5
Tema 2. [1naHeTsl W acTepOU/IbI.
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 KPaTHBIC 3BE3/IBI.
2 4 2
Tema 3. ®usnueckne nepeMeHHbIE 3BE3/Ibl.
2 0 2
Tema 4. BHyTpeHHee CTpO€HHE U SBOJIONNS 3BE3/1.
Pa3zgen VI. TajakTuuyeckassi M BHerajJakTHdecKas
ACTPOHOMMSI.
Tema 5. l'anaktuka. Mieunslii nyte. [loHsTHE 0 MeTomax 2 6 2
3BE3HON CTATUCTHUKU.
2 2 4
Tewma 6. 3Be3/1HBIC CKOTIJICHUS U ACCOIHAITUH.
2 0 4
Tema 7. BHeraslakTuueckast aCTpOHOMMSL.
Pa3nea VII. KpynnomacmradHas cTpykrypa BeesieHHoi n
KOCMOJIOTHSI.
. 2 1 6
Tewma 1. Pannue cranuu sBontonuu BeenenHol.
Tema 2. CoBpemMeHHas CTaHIapTHAsI KOCMOJOTHYECKast 2 1 5
MOJIEJIb.
Hroro no 9 cemectpy 18 30 33
Bcero mo xucuumiinze: 36 60 66




3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OUCyunaIuHbl

Kparkoe conepxxanune kypca (8 cemecrp)
Paznen 1. Chpepuyeckass acTpOHOMHUS.
Tema 1. 3Be3qHO0€E HEOO M CO3BE3AUSA.
[TpenMeT 1 3a1a4u aCTPOHOMMH, Pa3Jelbl aCTPOHOMMHU. 3apOXKACHUE U OCHOBHBIE 3Tallbl Pa3BUTHS
ACTPOHOMHUHU.
AnTHuYHas acTtpoHoMusi. Bun 3Be3mHOro Heba:  3Be3Ibl, acTEPU3MbI, CO3BE3AMS, CO3BE3AUS
ceBepHOro mnonymapus. Bunumas spkoctb (Oneck) 3Be3l, spuaiilive 3Be3[bl CEBEPHOIO
nonywmapus. M3MeHeHue BUa 3Be3JHOr0 He0a B TeUeHUEe CyTOK. Mi3MeHeHue Buia 3Be3JHOro Heba
B TeueHHe roja. [lmanersl.
HebecHas cdepa, ee ocHoBHbIE AsieMeHThl. ComocTaBieHne KpyroB HeGecHoO! cdephl ¢ Kpyramu Ha
36eMHOM MOBEPXHOCTU. | opu3oHTanbHas cucremMa koopauHar. CyTrouHoe BpalleHHe HebecHOU
cdepsl. Teopema o BbIcOTe moiitoca mupa. Bua 3Be3gHoro Heba Ha pa3IUYHBIX reorpaduueckux
mupoTax. M3MepeHHe TIOpU30HTAIBHBIX KOOpAMHAT CBETUJl YHHUBEPCAIbHBIM HHCTPYMEHTOM.
Omnpenenenue MoyoKeHus HeOECHOTO MepuIaHa.
IlepBast u BTOpas »SKBaTOpHalbHas CHUCTEMbl KoopAMHAT. KylbMuHanus CBETHI. YCIIOBUE
HE3aXO/IAIINX U HEBOCXOSIINX CBETHIL.
Tema 2. Buanmoe roquunoe apuskenne CoJiHIA, IKAJIbI BpeMeHH.
OKIUNTHUKA. 30/lMaKalbHble CO3BE3/UsA U 3HAKU 307MaKa. DKIMITHYECKAss CUCTEMa KOOpPJUHAT.
['oguunoe aBmxenue ConHua no >kiunTuke. HepaBHoMepHOCTh roauyuHoro AsmxeHust CosHua mno
SKJIMIITUKE U 0OpaleHust 3eMJIu.
W3meHeHne mnosiokeHus cyroyHoro myTd ConHLIa HaJ TOPU30HTOM, CMEHAa CE30HOB roja M
ACTPOHOMUYECKHE MPU3HAKU TEIUIOBBIX MOsACOB. CyMepku, Oenble HOUM, MOJIAPHBIC JHH M HOYH U
YCIJIOBUS UX HACTYIJICHUSL.
3Be3HOE, UCTHHHOE, COJIHEYHOE, CPEIHEE COJHEYHOE IMOSICHOE U ACKPEeTHOEe BpeMs. ATOMHOE
BpeMsl. YpaBHEHUE BPEMEHHU U €r0 BBIUYMCIEHHE MO MPSMOMY BOCX0XkJeHHI0 COJHIA U CPEIHEro
skBaropuanbHoro Connua. IlpeoOpa3oBanue cucrem cuera BpemeHH. Ciyxba BpeMeHH.
Omnpenenenre NPSIMOTO BOCXOXKICHHS CBETHJI M TreorpaduuecKkoil JOJATOTHl MECTHOCTH. JIMHUU
MIEPEMEHBI JIaThl U €€ YUET B CUETE CYTOK.
Kanennapu: nyHHbIE, COJTHEUHbIE, COJIHEYHO-TyHHbIE. COBpEMEHHBIN €BPOINENHCKUN KalleHAaph U
ero kparkas ucropus. [IpocTeie 1 BUCOKOCHBIE TOJbl. Y CTAHOBICHHE XPUCTHAHCKUX PEIUTHO3HBIX
Npa3AHUKOB U DPa3bsICHEHHE HUX CYyIIHOCTU. [IpoucxoxaeHue Hamied, WM HOBOH 3pbl (H.3.).
BocTouHble TyHHBIE KaJlEeHOApH.
Tema 3. AcTpoHOMHYeCKHEe U Ha3eMHbIe CHCTeMbl KOOPAUHAT.
[TapannakThuueckuii  TpeyrojibHUK,  OCHOBHbIE  (OpMyNbl  cPepuuecKoil  TeoOMeTpHH.
[TpeoOpa3zoBanne HEOECHBIX CHEPUUECKUX KOOPAUHAT U3 OJHON CUCTEMBI B ApYyryto. Boruucienue
MOMEHTOB BpPEMEHHM W a3UMYTOB BOCXOJa M 3axoJa CBETHJ. ACTpOHOMHYECKas pedpakiuus,
uckaxenue popmsl auckos ConHia u JIyHsl Ipu ux Bocxoje H 3axoje. OnpeneneHue CKIOHEHUs
3Be3/1 U reorpaduyeckoi MUpOThl MECTHOCTH.
Meton TpuaHTyIALMU. OOpenesneHue (GopMbl M pasMEpoB 3eMIIM METOAOM TPUAHTYIISILIHHU.
CyTOuHBIi M TOPU3OHTANBHBIM Mapamnakc. OnpeneneHne pacCTOSHUN A0 IUIAHET METOJIOM
napasuiakca. PaguonokanmoHHbII  METOJ  OMNpEeNieHUsT TIeOLIEHTPUUECKUX PacCTOSHUM.
AcTpoHOMMYECKAs €IMHUIA AJIMHBI U COJIHEUHBIN Napaiiakc. JInHelinble pazMepsl Ten CoTHeqHON
cuctembl. ['onnuHas abeppanus U napauiakTHYecKoe CMEIIeHNE 3Be3.
Pa3nea 2. HeGecHasi MexaHHMKa.
Tema 4. Ctpoenue CoJiHeuHOli cucTembl, 3aKk0HbI Kenuiepa.
Bunnmoe nsmxenue miaHeT. OTnuus B ABM)KEHWM BHYTPEHHMX M BHEIIHUX IUIaHeT. [IpsMoe u
BO3BpaTHOE ABWXeHUE IuiaHeT. KoHpurypauuu u yciaoBusi BUAUMOCTH miiaHeT. CHHOAMYECKHUE U
CUEPUYECKHE NTEPUOJIbI JBUKECHMS IUIAHET. Y paBHEHUE CUHOAMYECKOTO BMKeHUs. [Ipoxoxkaenue
Mepxkypus u Benepsl no aucky Connna. Benvkne npotuBoctossHust Mapca.
Cuctems! mupa Iltonemes;, Tuxo bpare, Hukonas Konepuuka. luddepeHTsl, SUUIMKIIBI, SKBAHTHI.
OOBsicHeHHe BHIMMOTO JBWMIKEHHUS TUTAHET B TEIMOIEHTPUYECKOW cHucTeMe MHupa, co3gaHHou H.



Komnepuukom. boppba 3a marepuanmuctudeckoe mupoBos3penue (k. bpyno, M. Kemmep, I
[Nanuneit, M. B. JlomoHocoB). PacripocTpanenne reamoleHTpuyecKoro MUpOBO33PEHHUS.
Omnuprdeckue 3akoHbl Kemiepa. DJeMEHTHI SJUTMNTHYECKUX OpOUT. CBsI3b TMEPUTEIBHOTO U
adesnbHOr0 pPacCTOSIHUNM € OOJBINON TMONYOChI0 W AIKCIEHTPUCUTETOM OpOuThl. OnpenencHue
SKCLIEHTPUCUTETA 36MHOUM OpPOUTHL.

3amava nByx Ten. O0o00eHHbIe 3aKk0HbI Kerepa.

Tema 5. JIBu:xenue JIyHbl, 3JiIeMeHTbI e¢ OPOUTHI.

Cmena nyHHBIX (a3 M CHHOAWYECKHH MeCAl. DIEMEHTHI JIYyHHOH opOuThl. Cupepuueckuii u
JIpaKoHU4YecKui Mecsupl. COTHEUHbIE U JIYHHBIE 3aTMEHUS, UX BHUJIBl U YCIOBUS X HACTYIUICHUS U
BUJIUMOCTH. HacToTa ¥ nepuoANYHOCTh 3aTMeHuil. Capoc.

JlyHHO-conHeYHas npeLeccusi ocu BpallleHus 3emin (peaBapeHue paBHoAeHCTBU). Hyranmonnoe
JIBUKEHHUE.

3akoH BceMupHoro TtsaroreHuss HploroHa u ero mnpoBepka mno aBwkeHuto Jlynel.  Tperuit
00001eHHbIN 3akoH Kerepa u onpeneneHne Macce IEHTPaIbHbIX HEOECHBIX TeJl.

Tema 6. [Ipo61eMbl HeOeCHOIT MEXaHMKH.

3anmava Tpex Tej, OrpaHUYeHHAs 3a/1a4a Tpex Tell. JlarpankeBbl U SHIepOoBbl KOH(PUTYypaAIIUH, TOUKU
mubpanuu. Actepon sl Ha opoute KOnuTepa — rpeku U TPOSHIBL.

3agaua N Ten.

ITonstue o Bo3mymenusx. [Ipasmwio Tunmyca—bone u otkpeitne Henryna u [limyrona. 1puinBsl
u otnuBbl. [Ipenen Poma. Ilonstue o mpoGneme ycroiunBoctu ConHEUHOM cucTeMbl. MeTombl
pacuera TpPaeKTOpPUU KOCMHUYECKUX IosieToB. OmpeneneHue mnapaMeTpoB OpOUT, CKOPOCTU H
BPEMEHH OOpalIeHHs] NCKYCCTBEHHBIX CIIYTHHKOB M OPOUTAIbHBIX CTAaHUUN B 3aBUCUMOCTH OT UX
Ha3HAYEeHMSI.

Cdepa pneiictBusi miaaner mno oTHomeHuto k Conniy. Pacder opOuT, CKOPOCTH U BpeMEHHU
MEXIUTAHETHBIX TIEPEJIETOB 10 MPOCTEHIINM (TOMaHOBCKHMM) opOuTam. 3alyCKH KOCMHYECKHX
anmnapatoB K Benepe, Mapcy, FOnutepy u Carypny.

Pa3nen 3. MeToab! acTpopu3dnyecKuX HUCCIeT0BAHUIA.

Tema 7. OcCHOBHBIE XapaKTePUCTHKH H3JIYYCHHSI: OCBEHIEHHOCTb, HWHTEHCHBHOCTD,
AUANA30HbI H3JIy4YeHUsl. ACTPOHOMHMYeCKHe MHCTPYMEHTHI.

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

WHCTpyMEeHTBI, TpUMEHsIEMBbIE B acTpO(U3UKE: ONTUYECKUN U PaTUOTEIECKONbl. XapaKTepUCTUKHI
TEJIECKONOB:  CBETOCHJIA, pa3pellaromias CIocOOHOCTh, IpeleNbHas 3Be3[Has BEJIMYMHBI
(uyBcTBUTENBHOCTD). [loyuenue u nccnenoBaHue CeKTpoB HEOECHBIX TEJI.

AcTpodu3nueckue UcCce0BaHUs ¢ KOCMUYECKUX amnnaparoB (MHpakpacHas, yIbTpaduoaeToBas,
PEHTT€HOBCKasl U TaMMa-aCTPOHOMHS).

['maBHelime acTpoHOMHUYecKre oOcepBaTopuu Poccun u 3apyOeKHbBIX CTpaH.

W3nyuenune aOCOJIIOTHO 4YEpPHOrO Tejia. DJIEMEHThl TEOpHUU AaTOMHBIX cHekTpoB. OOpas3oBaHue
creKkTpanbHbIX JUHUN. Dddextsr Jonnepa u 3eemana lItapka. DeMeHTHI CIEKTPaTIbHOIO aHATU3a
U OIIpe/IeJICHNEe XUMUYECKOI0 COCTaBa HEOECHBIX TE.

Pasnen 4. [Ipupoaa tea CotHe4HOM CHCTEMBI.

Tema 8. ®usuxka Coanua. OcHoBHbIe XapakTepucTuku CoJiHIA.

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

Pacnpenenenue suepruu B cnektpe ConHIa 1 XUMUYecKUi coctaB atMocgepb! CoHIa.
®otochepa Comama. IloremHenume k kparo aucka ComHna u ero oOwsicHeHue. CTpoeHue
dorochepsl. ['panymsims, KOHBEKIMsS 1 KOHBEKTUBHAsS 30HA.

Bremnne crmou atmocdepsr ComHia: xpomocdepa M KOpoHa. PacmpeneneHue TemriepaTypbl B
xpomocdepe U KopoHe. MexaHu3Mbl HarpeBa xpomochepsl U KOpOHBIL. Panno- u peHTreHOBCKOe
n3iydenre CoJHIa.

ConHeuHasi aKTUBHOCTH: IISITHA, BCIHBIKH, NpOTyOepaHiubl. MarHuTHoe mose mnsateH. OOiee
marautHoe noje Conxua. H{UKIMYHOCTH CONHEYHOW aKTUBHOCTH. CBS3b MEXAY COJIHEYHBIMU U
36MHBIMU SIBJICHUSIMH.



Buayrpennee crpoenue Connua. Temnepatypa u gaBienue B ueHTpe Connna. Ilonarwe o
TEPMOSIACPHBIX peaklusaxX, mporekatomux B nentpe Connuma. [lepenoc sneprun ot uentpa ConHia
HapyxKy. HaGmoneHusi COTHEYHBIX HEUTPHUHO.
Tema 9. IlnaHeTbl M acTepoUAbI.
3emnsi kak HebecHoe Teno. Buyrpennee ctpoenue 3emud. Atmocdepa, MmarHutocdepa u
paauauOHHBIN MOsIC 3eMIIH.
Ouznyeckue ycinoBusi Ha Jlyne u ee pasmep. IIpoucxoxxnenue ¢opm JyHHOro pembeda.
XUMHUYECKUH COCTaB U CTpOoeHHE T1oBepxHocTH U Henp Jlywel. HMccnenoBanue JlyHsl
ABTOMAaTUYECKUMH CTAHLUSMU.
®du3nyecKue ycIoBUSl Ha MOBEPXHOCTHU IUIAaHET 3eMHOU rpymnmbl: Mepkypuii, Benepa, Mapc — ux
penbed u armocdepa. HccrmemoBanme mnoBepxHocTeld Mapca u  Benepsl CIIyCKAEMBIMH
KOCMHUYECKUMU anmnapaTam.
CrpoeHne, XUMHUYECKUI COCTaB U (PU3UUECKUE YCIOBUS B aTMOc(hepax MIaHEeT-TUTaHTOB.
CnyrHuku mnader. Konbua mnaner. VccnenoBanue IlaHET-TUTAaHTOB C IMOMOIIBIO KOCMHYECKHUX
anmnaparos.
Mansie nnanetsl. Komersl. MeTeopbl 1 METEOpHBIE IOTOKU U UX CBSI3b C KOMETAMH. METEOpPUTHI.
30/IMaKabHBINA CBET.
OO61ure 3aKOHOMEPHOCTH B cTpoeHUU COIHEYHON CUCTEMBI.

Kparkoe cogep:xanue kypca (9 cemectp)
Pasznea 5. 3Be3abl.
Tema 1. OcHOBHBIE XapAKTePHUCTHKH 3Be3/1.
[kanel BUIUMBIX 3Be3AHBIX BenudnH, (hopmyna [Torcona. [llkana BUIUMBIX 3B€3/IHBIX BEJIUYMH B
doromerpuueckoit cucreme UBV, ocHOBHOM nokazarens 1Bera. [lapamiakcel 3Be31, n3MepeHue
paccTosiHul 10 OMmKalIIuX 3B€3/] METOAOM Mapajnakca. AOCOIIOTHAs 3Be3/IHAs BEIHMUMHA.
CerumocTh 1 3pheKTHBHAS TemMIieparypa 3B8e3/pl. OnpeieneHne OCHOBHBIX XapaKTEPHCTHK 3BE3I:
a0COTIOTHOM 3BE3JHON BEIMYUHBI, CBETUMOCTH, TEMIIEPATYPhI, PAIyCOB U Macc.
CriekTp 3Be3/1, CrieKTpalibHas Kiaccudukaius (rapBapackas). OCHOBHBIC CIIEKTPATbHBIC KIIACCHI
3BE3/I.
Huarpamma ['epummnpynra-Paccena ("crnekrp-cBetumocts"). PacnionoxeHue 3Be3/1 Ha AuarpaMMe
"CIIeKTP-CBETUMOCTB'"", OCHOBHBIC 00JIaCTH Ha AMArpaMMe "CIEeKTP-CBETUMOCTD': TJIaBHAS
MOCJIEI0BATENbHOCTh, KPACHBIE TUTAHTHI, CBEPXTUTAHTHI, Oenble Kapauku. Kinacesl cBeTumMocTu
3BE3]] M IByMepHas KiacCu(pUKaIus 38e3/. 3BE3/Ibl TTIABHOI MOCIEeI0BATEIbHOCTH KaK 3BE3/1bI
MATOTO KJIacca CBETUMOCTHU (KapJIUKH).
CrnekTtpanbHblid napamiakc. CBs3b MEXIy MacCOM U CBETUMOCTBIO 3Be3/. BpallleHne u MarHuTHbIE
1oJst 3Be3/1. KauecTBEeHHBIN U KOJMYECTBEHHBI XUMHYECKHM COCTAB 3BE3I.
Tema 2. /IBoiiHbIe M KpPaTHbIE 3Be3/1bl.
JIBOMHBIE U KpaTHBIE 3BE3/IBI.
OnTuuecku-aBoitHbIC U PU3NYEeCcKe BOMHBIC 3Be3/1bl. KpaTHbIe 3Be3pl. BusyanbHele,
CIEKTpaJIbHbIE, 3aTMEHHBIE, ACTPOMETPUUYECKUE IBONHBIE CUCTEMBI.
OneMeHThl OpOUTHI ABOWHOM 3Be3/bl. OnpeeneHne MacC KOMIIOHEHT ABOMHON 3BE3/IbI.
Oco0eHHOCTH CTPOCHUS TECHBIX JBOMHBIX 3BE3/1: 0OMEH MaccaMmH, 1MojocTh Poia.
3aTMEeHHO-TIepeMEHHbBIE 3B€3/Ibl, UX KPHUBbIE OJIeCKa, OnpeesieHne OpOUT U (PU3NUECKUX
XapaKTEepUCTHUK KOMIIOHEHTOB.
Tema 3. ®u3nyeckne nepeMeHHblIe 3B€3/bl.
[Tynecupytomue nepemMeHHble. MUpUIBI U Jodronepuoanyeckue nepeMennslie. Kiiaccuueckue
nedeunasl, nepemenHbie THNa RR JIupel. CooTHOIIEHNE IEPUOA-CBETUMOCTD U €T0 3HAYSHUE IS
ornpezeneHus paccTosiHUM. Jlpyrue TUIbl MyIbCUPYIOIINX MEPEMEHHBIX 3BE3/.
[TonsiTHe 0 TEOpUU MyIbCALUM, KIIAMIAHHBIA MEXaHU3M Iynbcanui. [lonynpaBuibHble IEpEMEHHbBIE
3BE3MBL.
OpynTuBHbIe 3Be37bl. 3Be31bl THNA UV Kura, Tuna T Tenblia, HOBbIE U CBEPXHOBBIE 3BE3/IbI.
CBepXHOBBIE IEPBOTO M BTOPOTO TUTIOB. JIpyrue TUTIBI 3PYNTUBHBIX 3BE3/.
[lynbcapbl 1 HEUTpOHHBIE 3Be3/bl. PeHTreHoBCcKkue 3Be3/bl. KBazapsl.
Tema 4. BHyTpeHHee CTpOeHHE M IBOJIIOLHUS 3Be3/1.



®du3znyecKue yCcIoBUs B HEAPAxX 3B€3/. Y paBHEHHUE T'HIPOCTaTUYECKOro paBHOBecud. [lepenoc
SHEPruM KOHBEKIUEH, U3ITyUYEHUEM, TEIIIONPOBOAHOCTEI0. OLleHKa TEMIIEpaTyphl U 1aBJICHUS B
Heapax 3Be3l. TepMmosiepHble peakiuu B 3Be31ax. Mojenu 3Be3/1 IIaBHOM MOCIeA0BaTEIbHOCTH.
IIpOTOH-IIPOTOHHBIN U YIJIEPOJHBIN LIUKIIBI IIPEBPALLEHUS BOJOPOAA B T€IUM.

CtpoeHue KpacHbIX TUTaHTOB. CTpOEHUE BBIPOKACHHBIX 3BE3/1: OCIBIX KapIUKOB U HEUTPOHHBIX
3BE31.

Pannue cranuu sBoMONMN 3Be3]1. BOBHMKHOBEHUE 3B€3/1 U IUIAHETHBIX CUCTEM. YXOJ 3BE3]] C
IJIaBHOM T0CJIEI0BATEILHOCTH. DBOJIIOLHUS 3BE3/bl COJTHEUHOM MacChl. DBOJIIOLNS 3B€3]] O0JIBIION 1
Majion Maccel. Macca Yanapacekapa u macca Onnenreitmepa-BosikoBa. Koneunsie craguu
SBOJIIOLIMU 3BE3]1: O€JIbIe KapJIuKH, HEUTPOHHBIC 3BE3/IbI, "UepHBIC AbIPHI". BCIblka cBepXHOBOM
3BE3/Ibl.

[IpoucxoxaeHrne XUMUYECKUX 3JIEMEHTOB.

Pa3nes 6. N'anakTnyeckasi 1 BHeraJaKTH4ecKasi aCTPOHOMHS.

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

Mueunslii [1yTh: OCHOBHBIE XapaKTepUCTUKH, pacnioioxenue Connua B Miieunom Ilyru.
[TonsiTust 0 MeTOaX 3BE3AHON CTATUCTUKU: (PYHKIIMA Oliecka, paclpeesIieHUe U YUCIIO 3Be3]1 B
["anakTuke, 3B€3AHbIE HACETICHMUSI.

Huddysnas marepus B ['anaktuke. Mex3Be3qHas MbLIb, MOTJONIEHUE CBETAa U TIOKPACHEHUE IIBETA
3Be3/]. TeMHbIe U OTpakarollUe NbLIEBbIE TYMAHHOCTH, Fa30BbI€ SMUCCUOHHBIE (B T.4U.
IUIaHeTapHble) TyMaHHOCTH. Du3nyeckue mpouecchl B TyMaHHOCTIX. ["anakTuyeckue
PaAMOUCTOYHUKH U OCTATKU B3PbIBOB CBEPXHOBBIX 3BE3/I.

Tema 6. 3Be31HDBIE CKOILJICHNS H ACCOIMAIIHH.

Karanor Meccbe, HoBbI# 0011nii KaTamor TyMaHHOCTEH U 3BE3HBIX CKOIUIeHUM Jlpetiepa.
[[TapoBble U paccessHHbIE CKOILJIEHUS, UX IMarpaMMbl CIIEKTP-CBETUMOCTb M OLIEHKAa BO3pacTa
CKOIUIEHUI. 3BE3/IHbIE aCCOLMAIIMM U UX CBSI3b C MECTaMU 3B€3/1000pa3oBaHusl. TyMaHHOCTh
Opuona M42 kak camas u3yueHHasi 00J1acTh 3B€37000pa30BaHusl.

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

Cdepuueckas 1 TIocKasi MoACUCTEMbI TallakKTUKK Mueunsiid [1yTh, pacmonokeHue mbueBbIX
obnakoB. Pacmpenenenue Bogopo/a 1o paguoHa0II0ACHUSIM U CIUpaibHas CTPYKTypa MieqHoro
IIytn. Bpamenune ranaktuku Miteunsiii [Iyte. Pacnipenenenne CKOILUIEHUN.

Kocmuueckue myun 1 MarHuTHbIE TOJIS B | 'anakTuke.

Tema 7. BHerajakruyeckasi aCTpOHOMHUS.

Knaccugukarus ranaktuk. DIIUNTHYECKUe, IMH30BUIHbIE, CIUPATIbHBIE U HENPaBUIIbHBIE
rajlakTUKU. CTpyKTypa CHpaibHbIX ralakTUK. CrnupanbHble FralakTHKU C IEPEMBIYKON 1 0e3
nepembluki. Kamepron Xa60:1a, cOBpeMeHHbIE KiIacCU(UKAILUH.

Paccrostnus o ranaktuk. KpacHoe cMmelieHue B CieKTpax rajakTHK. 3akoH Xa00ma. Pusnyeckue
CBOICTBA FAJIAKTHK. SI1pa rajJakTUK U UX aKTUBHOCTb. PaiMoragakTHKy U KBa3aphbl.
Pacnpenenenue ranaktuk B mpoctpancTBe. CKOMIICHUS TaJIaKTHK.

Pa3nen 7. KpynnomacmradHas cTpykrypa BeeeHHOM 1 KOCMO10T 1.

Tema 8. Pannue craguu 3Bosonun Beenennoii.

MecTtHas rpynna, CIyTHUKHM Hamled rajakTukd. CKOIUIEHUS U CBEPXCKOIUICHUS FaJIaKTHK.
Sueuncras cTtpykTypa Beenennoit Ha Oonpinx Macirabax. Boiiabl, puiiaMeHThl, «OIHHBD).
Ceepxckomienue Jlanuakes, Benvkuii ATTpakTop.

OpnnoponHocTh Beenennoii Ha 6onbiinx Macitabax. PenmukroBoe nsinydeHue, HEOAHOPOJHOCTH
penukToBoro uanyueHus. Mogens ®@punmana pacumpsomieiics Beenennoit, macmrabHblil Gakrop.
KocMonornyeckoe kpacHoe cMmelnieHne, o0bsicHeHne 3akoHa Xab0ma. Csi3b mapamerpa Xab0:a ¢
MacTaOHbIM (pakTOpoM. VI3MeHeHue MIOTHOCTH BEUIECTBA M U3JIyYEHHsI C POCTOM MacCIITaOHOTO
¢dakropa. Teopust bonbiioro B3peiBa, ropsiuas BcesnenHas. [lepBUUHBIN HYKI€OCHHTES.
[Tpo6nems! Teopun bosbmoro B3peiBa, MHPIAIMOHHAS KOCMOJIOTHSL.

Tema 9. CoBpeMeHHasi CTAHAAPTHAsI KOCMOJIOTHYECKAs MO/I€Jb.

OTKpbITHE YCKOpEHHOE paciiupenus BeenenHol npu HaOm01eHUsIX 32 CBEPXHOBBIMY THIMA la
(1998 ron). Temuas sueprus. Heo6XoaumMocTh TEMHOM MaTepuu JIsl OOBSICHEHUS KPUBBIX



BpaIleHUH TaJIaKTHK U (POPMHUPOBAaHUsSI KPYITHOMACIITaOHOU CTpyKTyphl Beenennoit. [IpocTas
niectu-napaMmerpuueckas moaeas LCDM.

MarepualibHOCTh MUPA U €IMHCTBO 3aKOHOB BO BcenenHnoi. Mecto uenoBeka Bo Beenennon
(aHTPOIHBII NPUHIUI).

4. IlepeyeHb Yy4eOHO-MeTOAHYECKOIr0 o0ecrnedYeHHUs] [JIsI CAMOCTOSTENbHON pPadoThl
o0y4yaummxcs N0 AMCHUILINHE

CamocrosTenbHas paboTa CTYyIEHTOB SBISETCS 0co00i (opMmoii opraHu3anuud y4eOHOTO
nporecca, IpeaCTaBisoUias co0OW IUIAHUPYEMYl0, II03HABAaTENbHO, OPraHU3ALUMOHHO U
METOAMYECKH HAMpaB/IAEMYI0 JEATENbHOCTh CTYJIEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH)KEHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIsIEeMYyl0 0e3 TOpsAMOi  IMOMOIIM  IPEroaaBaTelis.
CamocrosTenbHas paboTa CTYJEHTOB SIBISETCA COCTAaBHOW 4acTbio y4eOHOW paOOThl M HMEET
LENbI0 3aKpervieHHe W YriyOJleHHe IONYyYeHHBIX 3HAHUN M HABBIKOB, TOMCK M IMPHOOpETEHHE
HOBBIX 3HAHUH, a TAKXKe BBIIIOJHEHNE Y4EOHBIX 3aJJaHUi, TOATOTOBKY K IPEACTOSIIUM 3aHATUAM U
3auéry. OHa mpeaycMaTpUBaeT, Kak MpaBWiIO, pa3paboTKy pedeparoB, HANMCAHUE W 3AIIUTY
JIOKJIaJIOB WJIM MPOEKTOB, BHIIOJIHEHNUE TBOPUYECKUX, MHIUBUAYAIbHBIX 3aJaHUH B COOTBETCTBUM C
yueOHOW mporpaMMoi (TEMAaTUYECKUM IUIAHOM U3YYEHHs JIUCUUIUIMHBI). Tema a8 Takoro
BBICTYIIJICHUST MOXET ObITh IpPE/UIOKEHa IperojaBaTeseM WiIM H30paHa caMMM CTYAEHTOM, HO
MaTepuan BBICTYIJICHUS HE JOJDKEH AyOnupoBaTh JIEKLIMOHHBIM Matepuan. PedeparuBnblit
MaTepual CIYy)XUT JIONOJHUTENIbHOW HHpopManuei ans paboTbl Ha J1a0OPAaTOPHBIX 3aHATHUSX.
OcHOBHas 1Ie7b JAaHHOTO BHJa pabOTHI COCTOUT B O0OYYEHUH CTYACHTOB METOJIaM CaMOCTOSITEIbHOM
paboThl ¢ yyeOHbIM MaTepuanoM. J[JIs MOJHOTHI YCBOEHUS TE€M, BBIHECEHHBIX Ha J1abOpaTOpHbIE
3aHsATUA, TpeOyercs pabora ¢ mepBoucTOYHMKaMU. Kypc mpeaycMaTpuBaeT CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB CO CHeUMalbHOM HaydyHOHl sureparypoil. Cneayer OTMETUTh, YTO
camocTosiTeNbHas padoTa CTYAEHTOB pe3yJbTaTHBHA JIMIIb TOI/A, KOI/IAa OHAa BBIIOJIHAETCS
CHUCTEMaTHUYECKH, IITAHOMEPHO U LI€JICHAIIPABICHHO.

3amaHus JUIsl CaMOCTOSITENIbHON paboThl MpeayCMaTpUBAIOT UCIOJIb30BaHUE HEOOXOIUMBIX
TEPMUHOB U IMOHATUH 1O mpobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOT0 Marepuaja, MOUCK OMOIrorpauueckoro marepuaia M dJIEKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUHU, WUTIOCTPATUBHBIX MaTepHUajoB. 3aJaHUs 110 CAMOCTOSITEIbHOM paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JOMOJHUTENBHON MPOPaOOTKH.

OO0t 06bEM caMOCTOATENFHON PAOOTHI CTYJAEHTOB MO AUCHUIUIMHE BKIIOYAET ayAUTOPHYIO
Y BHEAYJUTOPHYIO CaMOCTOSATEIbHYIO pabOTy CTY/IEHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMoCTOsITeNIbHass paboTa OCyIIecTBiIseTcss B (opMe YHMCICHHOTO pEeLIeHUs
TEOPETHUECKUX 3aJad MO0 JUCHUIUIMHE. AYIUTOpHAs CaMOCTOsITeNIbHas paboTra obOecrneueHa
METOANYECKMMH MaTepralaMH.

BueayauropHasi caMocTosiTenbHasi paboTa OCyIIECTBISAETCS B popmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM I10 TEOpUH;

- IOATOTOBKA K YCTHBIM JOKJIaZiaM 110 TEOPHH;

- YUCJIEHHOE PEIICHNE TEOPETUUECKUX 3a/ay;

- pellieHue JoMaIIHed KOHTPOIbHON padoThI;

- IOJITOTOBKA K 3aluTe pedepara U HayYHBIX IPOEKTOB.

Mamepuanwi, ucnonv3yemoie 011 MEKYu{e20 KOHMPOIA YCNEGAeMOCHU 00YyUaAIOUUXCA NO
oucyuniune
IIpumep koHTpOJILHOI padoThI (8 cemecTp).
Konrponsnas padora 1. Bapuanr 1.
[Tpumep KOHTPOJIbHOM paboTHI (TECT U3 16 BOIIPOCOB).
Jlnist oTBeTa Ha TECT aeTcst OKOJIo 15 MUHYT .

1. Kakas 3Be311a sSiBJSI€TCSI caMOil sIpKoOi 3Be3701 CeBEpHOI momychepsl?
a) berensbreiize;
6) Cupmyc;
B) APKTYP;
r) Bera.



2. B kakoM co3Be3auu HaxoAauTcs 3Be31a AnbTaup?
a) bonwsmas Mensenuiia;
0) Kaccuormes;
B) JleGenp;
r) Open.
3. Kakoe u3 co3Be3iuil He ABJISETCS 30AMAKAIBHBIM?
a) 3MeeHocelr;
0) Koszepor;
B) Becrr;
r) OpHoH.
. Kak Ha3wiBaercs camasi BeicoKas (Haa HaOIto1aTeneM) Touka HebecHo# cdephl?
a) TOYKa ceBepa;
0) Haaup;
B) 3CHMT;
') TOYKa BOCTOKA.
. I'me na 3emuiie nonokeHne HeOECHOTO MepUIaHa HEOIPEIEICHHO?
a) Ha MOJII0CE;
0) Ha CpeAHUX MIUPOTAX;
B) Ha TPOIIHKAX;
T') Ha DKBaTOpE.
. I'e Ha 3eMHOM 11ape Bce 3BE3/1bl BOCXOAT U 3aX0AT NEPIEHAUKYIISIPHO JIMHUU TOPU30HTA?
a) Ha CEBEPHOM IIOJTIOCE;
0) Ha I0)KHOM TIOJTFOCE;
B) Ha TPOITHUKaX;
I') Ha YKBaTOpe.
. CkonbKo pa3 B roj Ha mupote YibsHoBcka ConHile ObIBaeT B 3eHUTE?
a) l;
0) 2;
B) 365;
r) 0.
8. KakoBa JIUTETbHOCTh CHACPUUYECKOTO MecsIa?
a) 29,53 cyTok;
0) 27,32 cyToK;
B) 27,21 cyToOK;
r) 27,55 cyTOK.
9. Kak Ha HebecHol cdepe 3a cyTku cMentaercs JIyna?
a) ¢ BOCTOKA Ha 3araji IpuMepHo Ha 12 rpaaycos;
0) ¢ BocTOKa Ha 3amaj MpuMepHo Ha 1 rpamyc;
B) C 3am1a/la Ha BOCTOK IIPUMEpPHO Ha 12 rpaaycos;
T') ¢ 3amajia Ha BOCTOK NMPUMEpPHO Ha 1 rpanayc.
10. Kak Ha HebecHoi cepe 3a cytku cmemaercs: Comnnie?
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') ¢ 3amajia Ha BOCTOK IMpUMEpHO Ha 1 rpanyc.
11. Yro Ha3bIBAIOT 3JIOHrallMel HUKHEN TIIIaHEThI?
a) KOH(UTypaIuIo IIaHEThI, TPU KOTOPOIl ee BUIUMOE yrioBoe paccrosiure oT ConHia
MaKCHUMAaJbHO;
0) KoH(UTypalHIO MJIAHETHI, IPU KOTOpoil e€ paccTosHue oT CoJHIIA MAKCUMAJIBHO;
B) KOH(UTYPALIUIO IJIAHETHI, P KOTOPOU € paccTosHuE OT 3eMIIM MaKCUMAJIbHO;
I') KOH(UTYpaIHIo TUIaHEThl, TPU KOTOPOH €€ paccTosiHUE OT 3eMIM MUHUMAJIbHO.
12. Kakoe BH>KE€HHE IJIaHEThI Ha3bIBAOT MOMSATHBIM ?
a) BUJIMMOE JIBHKEHHE MJIaHEThl TI0 HeOECHOM cdepe ¢ 3amaia Ha BOCTOK;
0) BUIUMOE JBUKECHHE TJIAHETHI M0 HeOEeCHO cdepe ¢ BOCTOKA Ha 3amall.
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13. YTo Ha3EIBAaIOT COJIHEYHEIM IOq0M?
a) CUJEpUYECKUH TOx;
0) TPOTTMYECKHUH TO/T;
B) aHOMAJIMCTHYECKUH TOJI;
') CBETOBOM TO/I.
14. Cxnonenne CoJiHIIAa B IEHb 3UMHETO COJIHIIECTOSIHUSI PABHO ...
a) 90 rpagycos;
0) 270 rpamycos;
B) 23 rpanyca 27 MUHYT;
r) - 23 rpaxyca 27 MUHYT.
15. Tpsmoe Bocxoxaenrue CoHIIA B IEHh 3UMHETO COTHIIECTOSTHUS PaBHO ...
a) 90 rpagycos;
0) 270 rpamycos;
B) 23 rpanyca 27 MUHYT;
r) - 23 rpagyca 27 MUHYT.
16. BepxHeil kyaIbMHUHAIMEH CBETUIIA Ha3bIBACTCS
a) MOJIOKCHHUE CBETUIIA, B KOTOPOM BBICOTA HAJ TOPU30HTOM MUHUMAJIbHA;
0) MPOXOKICHHUE CBETUIIA Yepe3 TOUKY 3CHUTA;
B) TIPOXOXJICHNE CBETHIIA Yepe3 HeOCCHBIN MEpUINAH U JOCTHKCHIE HauOOJIbIICH BEICOTHI
HaJl TOPU30HTOM;
I') MPOXOXKACHUE CBETUIIA HAa BBICOTE, PABHOM reorpauueckoi mmpore Mecra
HaOJIFONEHUS.
Kpurepun oneHuBaHus:
3a Kax/Ablil NpaBWJIbHBIN 0TBET — 2 (aJia.

IIpumep KoHTpOJILHOM PadoThI (9 cemecTp).
Konrponsnas padora 2. Bapuanr 1.
[Tpumep KOHTPOIBHOM paboThI (TECT U3 16 BOIIPOCOB).
Jls oTBEeTa Ha TECT JAeTCs OKOJIO 15 MUHYT .

1. N'anakTukK Kakoro Tumna B Kiaccudukanuy Xa001a Ha3bIBAIOTCS TaJJaKTUKAMU PAaHHUX TUIIOB?
a) CIUpalbHBbIE;
0) ITUNITUYECKHUE;
B) HEIIPABUJIbHBIE;
T') BCE IEPEUUCIICHHBIE.
2. Ha xakoM paccTOsTHUM HaXOIUTCS TaJaKTUKA, ECIIU CKOPOCTb €€ yIaJICHHs COCTABIISET
20000xwm/c. H=75 km/(c.Mnk).?
a) 26,67 Mk,
0) 266,7 nk;
B) 26,67TIK;
r) 266,7 Mnk.
3. KakoB npumepHo Bo3pacTt CosHna?
a) 5 MIpa. JeT;
0) 5 MuH.JIeT;
B) HECKOJILKO MJIH. JIET ;
I') HECKOJIBKO MIIPA.JIET.
4. Kak Hamra I'anakTika OTHOCHTCS K THITY ...
a) HEMPABUIIbHBIX;
0) SIUTUNTHYECKUX;
B) CIIMpAJIbHBIX;
T) cer(hepTOBCKHUX.
5. Hame CounHue pacnonoxeHo B ['anakTuke ...
a) B IICHTPE;
0) B sape;



B) B IJIOCKOCTH OJIMXKE K Kparo;
T') B IJIOCKOCTHU OJIMXKE K IIEHTPY.

6. Pazmep nameii ["amakTuku (CBETOBBIX JIeT)?

a) 1000;
6) 10000;
B) 100000;
r) 300000.

7. B kakux 001acTsIX ralakKTUKA HanboJiee HHTEHCUBHO HJIET 3Be31000pa3oBanume?

a) B IJIJAHETAPHBIX TYMAHHOCTSX;

0) 2B ra30BO-TIBUIEBBIX TYMaHHOCTSIX;

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

8. UTo 0cOOeHHO HEOOBIUHO B KBazapax?

a) MOIITHOE PaJHOU3ITyIYCHHUE;

0) OoJBIIIOE KPaCHOE CMEIIICHHUE;

B) HEBEJIMKH JUISI KOCMHUYECKHX 0O0OBEKTOB, HO CBETSAT SIpU€ TaJIAKTHK;
T) OJIECK HE OCTAETCSl TOCTOSTHHBIM.

9. Camumu KPYIIHBIMU U3BCCTHBIMU ceifyac 00beKkTaMHu BO BeelleHHOMN SIBISIOTCS ...

10.

11.

12.

a) TaJaKTUKU;

0) CKOIUICHHE TaIaKTHK;

B) CBEPXCKOIUICHHUE raJaKTHK;

I') CBEPXCKOIIJICHUE METarajJakTHK.

Ha ocHoBaHuM 3KcriepuMEHTaIbHBIX (DaKTOB O pacmiupeHuu Beenennoit n Hanmmann
PEJINKTOBOTO U3JIy4YEeHHMs I10 TEOPUH IBOJIIOLIMU ropsiuei BeeneHHONM MOKHO clIenaTh BBIBOI,
4ToO ...

a) Bce 3JeMeHThl BO BeenenHoil 06pa3zoBanuch 01HOBPEMEHHO;

0) B IIepBBIC MUHYTHI CYIIECTBOBaHUs BeelleHHON 00pa30BanCh JIEMEHTHI HE TsDKeIee JTUTHS,
BCE JIpYTHe 3JIEMEHThI 00pa30BaJIKCh B PE3YJIbTATE SBOJIIOLIUY 3BE3;

B) B II€PBBIE MUHYTHI CYIIECTBOBaHUS BceneHHOi 00pa30oBauCh TSHKEIbIE DJIEMEHTHI, KOTOpPhIE
IOTOM 332 MWJIJIMAPAbI JIET paclaluch Ha Oojiee JIerkKue 3JeMEHThI;

I') Bce nieMeHThl Beenennoil 06pazoBaiich OJHOBPEMEHHO U B HACTOSIIIEE BPEMsI HAXOIATCS B
MEXKTaTaKTHYECKOM T'a3€e, IOCTENEHHO OHU aKKPELUUPYIOT Ha 3BE3/IbI.

KBazapamu Ha3pIBaloT ...

a) pa3JInYHbIe 3BE3/IHbIE CUCTEMBI, IOJJOOHBIE Hallel ['anakTuke;

0) Ty yactb BcenenHnoii, koTopast AO0CTyIIHA ceifuac HabJI0IEHUIO;

B) HUCKJIIOYUTEIBHO AKTUBHBIE O0BEKTHI, SIBIIAIOLINECS UCTOYHUKAMU MOIIHOTO
PaAMOU3ITYYEHHUS U ONITUYECKOTO U3ITyYEHUS C OUEHb OOJIBIINM KPACHBIM CMELICHUEM;

I') TAaKUE TraJlakTUKH, KOTOpPBIE HAPSAY CO CBETOM OYEHb CUJIBHO M3JIYYaloT B paJHoAHana3oHe.
Kpacnoe cmemienue, otkpbiToe Xa0610M B XX BEKe COOTBETCTBYET TOMY, UTO ...

a) Bce HaOumo1aeMble Ha HeOe TalaKTUKH yIaJIA0TCs oT 3eMild, Hama ["anakTika HaxoquTces B
ueHrpe BeenenHoi;

0) BCe raJIakTUKHU YJaNAIOTCS OT Hallel ["aJakTUKK ¢ OJUHAKOBBIMU CKOPOCTSIMU;

B) Hallla ['ajakTuKa HaXOAUTCS B CBEPXCKOIIJIEHUH TJIaKTHK, OT KOTOPBIX YAAISAIOTCS BCE
OCTaJIbHBIE TAJIAKTUKH;

T') Bce TraJlakTUKH, B TOM YHUCIIE U Halla ["ajmakTuka, yqanstoTcs Ipyr OT Apyra ¢ pa3IudHbIMU
CKOpOCTSIMH, YeM OOJIbIlIe PACCTOSTHIE MEXy T'aJJaKTHKAMH, TEM CKOPOCTb B3aHMHOTO
yaasnieHus OobIIe.

13. Iuddy3Hble SMHUCCUOHHbIE TYMaHHOCTH ...

a) TPEJICTaBIISIOT cO00 OoJiee TTOTHBIE, YEM OKPYXKAIoIas cpeia, 00IaKa MEX3Be3THOM
BTN,

0) UMEIOT CHEKTPBI U3TYUEHHs, coiepKalue JJuHuKU nonnsuposanHoro H, He, O u apyrux
HJIEMEHTOB,;

B) IIOBCEMECTHO MPHUCYTCTBYIOT B MEK3BE3THOM IIPOCTPAHCTBE;

') UMEIOT CIIEKTPbI, MOBTOPSIOLINE CIEKTPhI OCBELIAIOIINX UX FOPSYUX 3BE3/I.



14. luddy3npie oTpaxkaTeabHbIe TYMAHHOCTH ...
a) MPEICTaBIAIOT c000i OoJiee MIIOTHBIE, YeM OKpYsKaromlas cpeaa, o0JaKa Mex3Be3THON
IbLIN;
0) UMEIOT CHEKTPBI U3IYUYEHUS, coAepxalue JMHUKU nonusuposanHoro H, He, O u apyrux
3JIEMEHTOB;
B) IIOBCEMECTHO MPUCYTCTBYIOT B MEK3BE3JHOM IIPOCTPAHCTBE;
I') UMEIOT CHIEKTPbI, MOBTOPSIOLINE CIEKTPhl OCBELIAIOIINX UX FOPSYUX 3BE3I.
15. K xakoMy TUIly raJJakTUK MOYKHO OTHECTH TYMaHHOCTb AHJIpoMebl (TanakTuky M31)?
a) TMraHTCKas, JUIMIITHYECKas;
0) ruranrckas, nepecedeHHas CliupaibHo;
B) TUTAHTCKasi, HOpMaJIbHAs, CIUPATbHAS;
I') CHMPAJIbHAS C IEPEMBIUKOM.
16. CampiMu cTapbIMU 00pa30BaHUAMU B [ aJlakTHKE SIBISIOTCA: ...
a) TOTyObIe CBEPXTUTAHTHI;
0) Oerble KapJMKH,
B) LIAPOBBIE 3BE3/JHBIE CKOIUICHUS;
T') -pacCesHHbIE 3B€3/IHbIE CKOIUICHHUS.

Jlna camocmoamenvHoil n0020mMoeKu K 3aHAMUAM RO OUCUUNTIUHE DEKOMEHOYEemC
UCNOIb306aAMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:
1. Yexynaea M.E. Actponomus. YueOHOEe mocoOue AJisi CTYACHTOB IEIBY30B. — YIIbSHOBCK:
VYal'llY um. U. H. Ynesgnosa, 2005. — 57 c.

5. IlpumepHble OLEHOYHbIE MaTepHAJbI JUIA NPOBeJeHUS] TeKylero KOHTPOJIA
YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTalui 00y4aloIMXCs 110 AU CHHUIINHE
Oprann3anus v NpoBeJleHHe aTTeCTAlMU CTy/AeHTa

®I'OC BO B coOTBeTCTBMM € NIpPUHLMIAMH bOJOHCKOro mnpounecca OpPUEHTUPOBAHBI
NPEUMYIIECTBEHHO HE Ha COOOIIeHne 00ydJaromeMycss KOMIUIEKCa TEOPETHUECKUX 3HAHWH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIIETEHIMH — AMHAMHYECKOro Habopa 3HAHMUH, YMEHM, HaBBIKOB U
JMYHOCTHBIX KauyeCTB, KOTOPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaIN30BbIBATHCS.

B mporiecce oneHkn 6akanaBpoB HCIONb3YIOTCS KaK TPaIULMOHHbIE, TaK 1 MHHOBAIlMOHHbIE
TUNBI, BUAbl W (QopMbl KOHTpoids. Ilpm STOM MOCTENEHHO TpPaJUIMOHHBIE CpEACTBa
COBEpUICHCTBYIOTCA B pyciieé KOMIIETEHTHOCTHOIO TIIOAX0/Aa, a HWHHOBAIlMOHHBIE CpE/ICTBa
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOTO IIPUMEHEHUS B POCCUMCKON BY30BCKOM NMPAKTHKE.

Llenp» npoBegeHMsi aTTrecTallMM — IIPOBEPKAa OCBOEHUS 0OOPAa30BATEIBHOM MPOrpaMMBbI
JUCLUIUIMHBL Yepe3 cPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

THunbl KOHTPOJIA:

Texymasi arrecraumsi: IpeJCTaBleHa CJIEIYIOUMMH paboTaMu: OTYETHOCTH IO
1a00pPaTOPHBIM 3aHSITHSIM.

IIpomexyTo4yHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yUEHUE
JUCIUIUIMHBI, IOMOTaeT OLIEHUTh Oojiee KPYIHbIE COBOKYIMHOCTM 3HAaHUW M YMEHH,
(dopmMHpoBaHUE ONPEAETIEHHBIX KOMIETEHIIHH.

O1eHOYHBIMU CPEACTBAMM TEKYIIETrO OLIEHWBAHHUS SIBISIFOTCS: YCTHBIE ONPOCHI 10 TEOPUH,
pelieHne 3agad, (U3NUYECKUEe AMKTAHTHI, 3BpUCTHYECKas Oeceqa MO TeMe 3aHATHs, I'PYNIIOBOE
o0CyXJIeHHEe TEeMbl 3aHATHUS, 3allUTa pedepara WIM MPOEKTa, KOHTpoJibHas padora. KoHTposb
YCBOEHHsI MaTepualia BeIETCS PEryJIIipHO B TEYEHHE BCEr0 CeMecTpa Ha JJAOOPATOPHBIX 3aHITHUSX.

Ne CPEJICTBA OLUEHUBAHUS, O6p330BaTe_]'H)HI)Ie
H/H HCHOJIb3YEMbBIC JI TCKYIIETr0 OLICHMBAHUS IMOKa3aTCIIsA pe3yJ'ILTaTLI JYACIUILIINHEI
(hopMHUPOBaHUS KOMITCTCHIIUU

1 OueHounble cpencTa As Tekyweid arrectauun | OP-1 3HaeT OCHOBHBIE ITOHATHS, METOIEI U
OC-1 ycTHBIH ONpoc MO TEOpUH, (bakThl COBpEMEHHON aCTPOHOMUM;
OC-2 pa3HOYpOBHEBBIC 337U U 33aJaHHS, OP-2 ymeer pemath 3a7auu B paMKax
OC-3 sBpuctuueckas decena, Kypca o011eil acTpoHOMUH
OC-4 rpynnoBoe o0CykJeHHE,




OC-5 BemonHeHHe paboTel saboparopHoro | OP-3 Biageer npodeccrnoHanbHOMU

MPAKTUKYMa, TEPMUHOJIOTUEN U OCHOBAMHU
OC-6 xoHTpoJIbHAs padoTa. MPOoECCHOHAIBHON KYJIBTYPHI.
2 OueHo4yHbIe CpPeCTBA AJIsl IPOMEKYTOYHOMI
aTrrecranuu
IK3aMeH

OC-7 sk3ameH B popMe YCTHOTO
cobeceIoBaHus 10 BOIPOCAM

OnucaHue OIEHOYHBIX CPEACTB M HEOOXOJUMOro O0OpyIOBaHHUS (JIEMOHCTPAIMOHHOIO
MaTepuana), a TaK >Ke TNPOIEAypbl W KpPUTEPHH OLCHWBAHUS WHIUKATOPOB JTOCTHIKCHUS
KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (OpMHUpPOBaHUS B MPOIECCE OCBOCHHUSA 00pa30BaTEIbHOM
porpaMMBbI TipesicTaBiIeHbl B DOHIEC OICHOYHBIX CPEJICTB AJIS TEKYIIErOo KOHTPOJISI YCIIEBAEMOCTH
U TPOMEXKYTOYHOH aTTecTalyd 10 AWCHUILIMHE «COBpPEMEHHBIE OCHOBBI acTPO(U3HUCCKUX
HAOJII0ICHUI.

Mamepuanwt, ucnonb3yemole 011 MEKyULe20 KOHMPOJIA YCREBACMOCHU 00YUAIOMUXCA RO
oucuuniune

Marepuasbl 115 OpraHu3aluy TEKYIIeH aTTeCTalluy PEACTABICHBI B I1. 5 IPOrpaMMBbl.

Mamepuanwi, ucnonv3yemoie 014 RPOMENCYMOUHO20 KOHMPONA YCREEAEMOCU 00YyUAIOUUXCA
no oucyuniutne
OC-7 Jk3ameH B ¢opMe YCTHOTO codeceJOBaHUSA MO BOIIPOCAM
Ilepeuyenb BonpocoB k 3k3amMeny (8 cemectp)

1. Ilpeamer actpoHOMHHU U 00BEKTHI H3yueHHs. OCHOBHBIE 3a7jauil ACTPOHOMUU, pa3zeiibl
aACTPOHOMHUHU.

2. CosBe3nus, co3Be3us U HeOecHas cdepa. 301uaKanbHble CO3BE3MsI, CO3BE3/IUs CEBEPHOIO

IIOJTYLIIAPHSL.

OcCHOBHBIE TOUKH U JTMHUU HEOECHOI cepbl.

['opusoHTanbHas, 1-s1 3KkBaTOpHANIbHASA, 2-1 SKBATOPHUAIbHAS CUCTEMbI HEOECHBIX KOOP/AMHAT.

Teopema 0 BbICOTE MOJIIOCA MUPA.

KyneMuHanus cBETHII, BEICOTA KYJIBMUHAIIMH HA T€OrpapruecKoi MHUPOTE . Y CIOBUS

HE3aXO0UINX U HEBOCXOJAIINX CBETHIL.

3Be3JHOE BPEMSI U 3BE3/IHBIE CYTKH.

8. ConHeuHble CyTKU: UCTHHHBIE, cpeiHue. VICTUHHOE COTHEUHOE BPEMs U CPE/IHEE COIHEUHOE
BpeMsl, ypaBHEHHE BPEMEHHU.

9. Tponuueckuil U 3Be3IHBIN T0J1, MPOIOIHKUTEIBHOCTD TPOIIUYECKOTO M 3BE3/IHOTO IoJa.

10. MecTtHoe, BceMHUpHOE, MOSICHOE, ACKpeTHOE BpeMsi. JIMHMS mepeMeHsb! Jar.

11. Kanennaps, TUIIBI KajeHapeil (JTyHHBIH, COTHEUHO-TTYHHBIN, coyHeuHbIi). FOnnanckuil n
TPUTOPUAHCKUN KaJICHIapH.

12. Actponomuueckast pedpakiusi.

13. Cymepku acTpoOHOMUYECKHE U TpaXkaaHckue. benbie HOUH.

14. TTapannakTHueCKUil TPEYTrOJIbHUK.

15. ®opma u pazmep 3emin. 3mepeHus METOIOM TPUAHTYJISALUN.

16. CyrouHslii napaniakc, FOpU30HTaNIbHBINA napaniakc. VizmMepenue paccrosiauii B ColHeuHOM
cUcTeMe, aCTPOHOMUYECKASI €IMHUILIA.

17. ToguuHbIi mapaniakce.

18. DxUNTHKA U €€ OCHOBHBIE TOUKH. I3MEHEeHNE SKBaTOpUANBHBIX KoopauHaT CoTHIIa B TEUEHHUE
roja.

19. CmenHa BpeMeH rojia U aCTPOHOMHUYECKHE TPU3HAKH TETUIOBBIX MOSICOB 3EMITH.

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

21. Kondurypanuu BHyTpEHHUX U BHEITHUX TUIAHET U YCIOBUS UX BUAUMOCTH. OOBSICHEHNE
HOIISITHOTO ABM>KEHHUS IIJIAHET B TEJIMOLIEHTPUYECKON CUCTEME.

22. CHHOIMYECKH ¥ CHICPUYECKUH TIEPHOIBI OOpaIIeHus TUIAaHEeT, ypaBHEHUE CHHOINIECKOTO
JBUKECHUS.
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24.
25.

26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
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43.

44,
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10.

11.

. Omnupuueckue 3akonbl Kemepa.

O6006mennbIe 3akoHbl Kerutepa.

DNEeMEeHTHI JUTUITUYECKUX OpOUT. YpaBHEHUE KOHMUYECKOTO ceueHusl. bomblas moixyoch
AIUTMIITUYECKON OpOUTHI U IKCIICHTPUCUTET OPOUTHI.

Kpyrosas u mapabonuueckas ckopocty (1 u 2 kocmudeckue ckopoctr) [lonarue o uepHoit
JBIpeE.

3anyck MC3 u pacuer anemMeHTOB ero opouThl. CKOPOCTH 3amycka (MpUMep: re0CTallMOHAPHBII
CIyTHUK WUJIM BBICOKOAIOI'€MHBIN CIIyTHUK CBSI3H).

[IpunuBEI ¥ OTJIMBEI U UX IPUPOAA, MOHATHE Npeaena Poma u kauecTBeHHAst KapTHHA
MIPUITMBHOM 3BOJIIOLIUM cHUCTeMBI 3emitsi-JIyHa.

IIpeneccus u HyTanus 36MHOU OCH.

3ajaya Tpex Tej, OrpaHUYEHHAs 3a7a4a TpeX TeJl, OrpaHUYECHHAsl KpyroBas 3a/1ada Tpex Tedl.
Jlarpan:KeBbl U 3ilJIepOBBI KOHGHUTypauu, TOUKkH JuOpanuu. [Ipumenenue touek L1 u L2
cucreMbl ConHIle-3eMiisl B KOCMOHABTHKE.

Touku nmubpanuu cuctembl Conaie-lOnurep, TPOSTHCKUE acTEPOUIBL.

3amaua N Ten.

OpOuta JlyHbl U €€ BO3ZMYIIICHUSI.

®a3bl JIynbl. Cugepuueckuil, CHHOIUYECKHM, TPAaKOHUYECKUNA MECALIBI.

JIyHHBIE U COJIHEUHBIE 3aTMEHHUs. Y CIIOBUE HACTYIUIEHUS 3aTMEHHM, YUCIIO 3aTMEHUH B TOLY,
capoc.

[1naHeThl 3¢eMHOM IPyMIIbI KX OCHOBHBIE CBOMCTBA M OTJIMYUS OT IUIAHET TUTAHTOB.
[1naHeThl rUraHThl KX OCHOBHBIE CBOMCTBA U OTJIMYUS OT IJIAHET 36MHOU T'PYIIIIHI.
Ornpenenenne ocHOBHBIX xapaktepuctuk Comuna (M, R, L, T, ckopoctu BpareHus).
ConHeunsle naTHA U UX npupoaa. CojiHeyHasi aKTUBHOCTb U €€ UK. COJIHEYHO-3EMHBIE CBSI3H.
Buyrpennee ctpoenue ComnHia, orieHKa TemnepaTypsl BHyTpu CollHIIa U 10Ka3aTebCcTBa
MIPOTEKAHUs B HEM MIPOTOH-ITPOTOHHBIX PEAKIIM.

Komers!. [Ipumeps! n3BeCTHBIX KOMET. Pa3pylieHne KOMET U UX CBSI3b ¢ METCOPHBIMU
notokamu (mpumepsl). [Tousitue 06 o6make komet Oopra.

Acrepounbl. usndeckue CBOMCTBa aCTEPOUIOB, paclpeiesieHue UX B IPOCTPAHCTBE U
MPOSIBJICHUE UX PE30HAHCHOTO B3aUMOJIEUCTBUS C TUIAHETAMM.

OnTuyueckue Tenaeckonsl: pedpakTopsl U peduiekTopsl. OCHOBHBIE MapamMeTpsl (hokycHoe
paccTosiHUe, TuaMeTp 0OBbeKTHBA/3epKalia), MaKCUMaIbHOE M0JIE3HOE YBENYEHUE.
YHUBEPCATBHBINA U3MEPUTEIBHBIN HHCTPYMEHT, TEOIOJIMT.

OC-7 Jk3ameH B (popMe YCTHOTO co0eceJOBAHUSA MO BONIPOCAM
Ilepeyenb BonpocoB k 3k3amMeny (9 cemectp)

Buaumele 3Be3aHble BennuuHbl, popmyina Ilorcona. Cuctema UBV, ocHOBHOI noka3arteb
[BETA.
["opnuHbIi Napauiake ¥ eIUHUILIBI PACCTOSHUN 10 3Be37. AOCONIIOTHBIE 3BE3/IHBIE BEIMYHMHBI.
OcHOBHBIE XapaKTEPUCTHUKH 3BE€3/l: CBETUMOCTh, Macca, 3pPeKTUBHAs TEMIIEPATypa, paguyc.
Onpenenenue >pPeKTUBHON TeMIepaTypbl 3B€3/Ibl 10 OCHOBHOMY IOKa3aTeio 1IBETa.
[[BeToBas Temmeparypa 3BE3/Ibl.
CrniextpanbHas kinaccudukanus 38e3]1 (rapBapjckas). [Togkmaccesl, kiaacchl 3B€3/1 ¢ aHOMaJIbHBIM
XUMHUYECKUM cOCcTaBOM. 3Be3ibl Bonbda-Paiie.
KadecTBeHHOe 00bscHEHNE 00pa30BaHuUs JIMHUH MMOTJIOMIEHHUS B CIIEKTPAX 3BE37. XUMHUECKUI
COCTaB 3B€3]] U 00UIIE BOJIOPOA, TEIUS U IPYTHX JIEMEHTOB Bo BeceneHHOM.
Knaccel cBetumocT 3Be3x (knaccudukarms MKK).
Huarpamma ['epummnpynra-Paccena (criekTp-cBeTUMOCTb). [ TaBHas ocae10BaTeIbHOCTD,
BETBHU CBEPXI'MTAHTOB, TUTAHTOB, OEJBIX KAPJIUKOB.
MertoJ crieKTpaabHOIO Mapajiakca i 38e3/ kiaccoB O u B.
OnTuueckue qBOWHBIE U (PU3HUECKUE TBOMHBIE 3Be3/1bl. PU3NUECKUE IBOMHbIE 3BE3/IbI:
BHU3yAJIbHO-BOMHBIE, CIIEKTPAILHO-ABOMHBIE, ACTPOMETPUYECKHE IBOMHBIE, 3ATMEHHO-
NIEPEMEHHBIE 3BE3/BI.
3aTMeHHO-TIEpEMEHHbIE 3B€3/1bl, KpUBast X Onecka. OnpezeneHue XapakTepUCTUK CUCTEMBI IO
KpHUBOH OJecka.
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DJIeMEHTHI OPOUTHI IBOWHBIX 3BE3I.

Ornpenenenre Macc KOMIIOHEHT JIBOMHOM CUCTEMBI U3 TpeThero 3akoHa Kermepa.
Knaccudukanus nepemensbix 38e3. [lynbcupyromye nepeMeHHble: MUPUAIDI,
JOJITOTIEPHOINYECKIE MTEPEMEHHEBIE, Kilaccuueckue neden sl (aenpTa nedenn),
MOJTyTIpaBUJIbHbIE YJIBCUPYIOIIHE TEPEMEHHDIE.

3aBUCHMOCThH CBETHMOCTH OT MIEPHOJIA MyJIbCAU y AenbTa-1eden, OnpeesieHue pacCTOSTHHMA
1o eden.

KnananHsiii MEXaHNU3M NIEPEMEHHOCTH OJIECKA 3BE3/1bI.

HenpaBuiibHble U SpyNTHBHBIE IEpEMEHHBIE. DPYNTUBHbBIE IEpeMEHHbIE: 3Be3bl THHA T
Tenbna, Bcneixupatronue 38e361 TUa UV Kuta, 383161 TUIa Bobda-Paiie, pyopst u
aHTU(YOPHI, HOBBIC U CBEPXHOBHIC 3BE3/IbI.

Hogele 3Be371b1, TOBTOPHBIE HOBBIE 3B€3/1bl. CBepxHOBBIE 1 1 2 THNOB. McTOopnueckue
CBEPXHOBBIE.

Heiitponnsie 3Be3/bl, peHTT€HOBCKOE M3Iy4eHHE HEUTPOHHBIX 3Be31. Paguonsnyuenue
HEUTPOHHBIX 3BE3]l, MyJIbCapbl. [ alakTHUeCKUE UICTOYHUKH PEHTTEHOBCKOTO U3TyYEHUSI.
YcioBue ruipocTaTHueCKOro paBHOBECHS B 3BE3/aX.

TepMosiiepHbIN CUHTE3 B 3BE€3/1aX INIABHOM MOCIEA0BATEIBHOCTH: Y TJIEPOAHO-a30THBIN LUK,
MPOTOH-TIPOTOHHBIN UK, TPOTOH-IPOTOHHBIN UK B KPACHBIX KapJIUKaX.

Crtpoenue 3Be3/1 TIIaBHOM TOCIeI0BaTEIbHOCTH. DOpMHUPOBaHKE 30H KOHBEKTUBHOTO TIEPEHOCA
SHEPTUHU.

CtpoeHue KpacHbIX TUTAHTOB.

[TonsiTre 0 BBIPOKIACHHOM HEMTPOHHOM Ta3e U CTPOSCHUE HEUTPOHHBIX 3BE3I.

[TonsiTHE O BBIPOXKICHHOM JICKTPOHHOM Ta3€ U CTPOCHHE OCNBIX KapiauKOB. ICTOUHUKH
SHEPruu B OETBIX KapiuKax.

OBorOLMS 3B€3/1 OOJIBIION M MaJlOM Macchl. DBOIIOLUS 3BE3/bl C MACCOM, paBHOM COJIHEYHOU
(moapo6HO).

KoHeuHnble cTaiuu 3BOJIONNHN 3BE3]1: HEUTPOHHBIC 3BE3/IbI, O€JIbIe KAPIUKH, YEPHBIC JBIPHI.
Mueunstii [1yTh, ranakTuyecKuil 3KBaTOp, rajJakTUYeCKHe KOOpauHaThl. ['anakTuka MiieuHsii
I1yTs.

[TonsiTrie 0 MEeTOAAX 3BE3IHOM CTATUCTUKU, TUIOCKas U chpeprudeckasi HOJCUCTEMbI | alakTHKH.
3Be3/IHbIE CKOIUJICHUS: IIapOBhIE, paccessHHbIe. UX 0COOEHHOCTH, BO3PAcT 0OBEKTOB. 3BE3THBIC
accoIMaIuu.

Mex3Be3nHas cpena. Pactipenenenue rasa u nbuid B ['astaktrke. Mex3Be34HOE OTJIONIEHNE U
MOKpPaCHEHHUE CBETA.

TymaHHOCTH: TEMHBIE, OTpaXKaTeIbHbIC, HOHU3UPOBAHHBIE U3ITYICHHEM.

CoOcTBeHHOE IBIKEHUE 3BE3/IbI, TyueBasi M TAHTEHIMAlIbHAsE CKOpOCTH. Pacnipenenenue
CKOPOCTEH 3B€3/1 OTHOCUTENIBHO IeHTpa ['anakTtuku, npmxeHne CoHIIa OTHOCUTENBHO IIEHTpa
[ManakTky, ranakTH4ECKUM TOL.

CnupanbHas cTpykTypa ["anakTuku, npupoia CoupaibHOW CTPYKTYpbI [ anakTHKY.
Onpenenenue COUPaTbHON CTPYKTYphI ["amakTHKK U3 HAOMIOIEHUS paIuon3IIydeHus
HEHUTPaAJIBHOTO BOJOPOJIA.

Karanor ramaktuk NGC, katanor TymMmaHHbIX 00bekTOB Mecche. Knaccudukanus ranakTuk:
AIUTANITUYECKHE, c(pepuueckre, HepaBUIIbHBIE.

PanuoranakTuku, kBa3zapsl. ['alaKTUKK ¢ aKTUBHBIMH SIAPAMH.

MeTtoapl onipeiesieHue pacCTOSHUM 10 TadakTuk. OnpeneneHue pacCTOSHUM 10 TaTaKTHK T10
BCITBIIIIKAM CBEPXHOBHIX la 1 1o nedennam.

KpacHoe cmenienre TMHUN B ClIEKTpax TajlakTUK U pa3deraHue ralakTHk. 3akoH Xa00ua.
KpynHomacmitabHas ctpyktypa Beenennoit. Sluencrast cTpykTypa: BOUIBI U «OJTHHBDY.
Benukuit Attpakrop. OgHopoaHocTs BeenenHol Ha Oonbliux MaciTadax.
[IpoctpancTBenHO-0HOpOoAHAs Beenennas @puamana. ConyTCTBYIOIIME KOOPAUHATHI U
MacmTabHbINA (PaKTOpP, KOCMOJIOTHYECKOE KpacHOe cMemieHue. [lapamerp z KoCMOJIOrHYIeCcKOro
KpPaCHOTO CMEUICHUSI.

Teopus bonbmioro B3psiBa: 3aBHCUMOCTB MIIOTHOCTH OAPHMOHHOTO BEIIECTBA OT MAaCIITaOHOTO
¢dakTopa, 3aBUCUMOCTb IJIOTHOCTH U3JIyU4EHUs OT MacIITabHoro (pakTopa, CTamaus



npeobiaaHus U3Iy4YeHUS [IPH IOCTATOYHO MaJlbIX 3HaYeHHIX MaciiTabHoro (akropa. ['opsyas
Bcenennas.

42. KocMuueckoe MUKPOBOJTHOBOE M3TyUeHHE KaK ClIeICTBHE TeopuH bonbiioro B3priBa.
OTtkpbiTHE penukToBoro u3nydenus [lensunacom u Bunsconom B 1965 1., anuzorponus
MUKPOBOJHOBOTO U3ITy4EHUSI.

43. TIpoucxoxIeHne XUMUYECKUX FJICMEHTOB: TIEPBUYHBIN HYKJICOCUHTE3 U CHHTE3 B 3BE3/1aX.

44. TemHas MaTepus U KpUBbIC BpAIICHUsI TAIAKTUK. TeMHasi MaTepus B Tajio ralakTHK.

45. OTkpbITHE ycKOpeHHoro paciupenust Beenennoit B 1998-1999 rr. (Ilepamyrrep, Munr,
Pucc). Temuas sueprus.

46. CoBpeMeHHasl CTaHIapTHasE KocMosiorudeckas Mojens (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

®dopmupoBaHue OaJIHO-PEHTHHIOBOW OIIEHKH paboThl 00Y4aOIINXCs

a, ITocemenwne | Ilocemenne Pabota Ha OK3aMeH
§ (29117171 1a00paTOPHBIX | JTA0OPATOPHBIX
z 3aHATUN 3aHATUAX U TEKYILIHUN
@) KOHTPOJIb
8 | PazbamioBka 9*1=9 15*1=15 212 GamnoB 64 6amna
10 BUIaM OaJu10B OaJuI0B
pabor
CymmapHbIit 9 6annoB 24 Ganna 236 GamnoB 300 6amnoB
MaKCHUMAaJILHBIA
0amn
9 | PazbamioBka 9*1=9 15*1=15 212 GamnoB 64 6amna
o BUaM | OaJuI0B OaJu10B
pabor
CymmapHbIit 9 6ainos 24 banna 236 OamioB 300 GamnoB
MaKCHUMAaJILHBIA
Oat

ITo pesymnbraTamM MPOMEKYTOUYHBIX aTTECTANI CTYICHTY 3aCUUTHIBACTCS TPYHAOEMKOCTh B 3aUETHBIX €IUHHIIAX.
CryzaeHt o y4eOHOM JUCIIUIUIMHE TOTy4YaeT OIEHKY COTJIACHO CIeNyIoNIel Tabuule:

Bamer (3 3a4éTHbIE €IUHUIIBI)
COTIUYHOY 271-300
«XOPOIIO» 211-270
«ynosnerBoput | 151-210
CIIHOY
«ueynosnersop | 0-150
UTEIBHO

6. MeToanyecKkue yKazaHus A5 00y4aIOUIMXCS 10 OCBOCHHIO THCIHMIIJIMHBI

YcneurHoe u3yueHue Kypca TpedyeT OT CTYACHTOB IMOCELICHHS JIEKIUi, aKTUBHOW paboThI Ha
71a00paTOPHBIX 3aHATHUSAX, BBINOJIHEHUS BCEX Y4YEOHBIX 3aJaHUN MpEenojiaBaTelsi, O3HAKOMIIEHUS C
6a30BbIMH y4yeOHUKAaMU, OCHOBHOU U JIOTIOJIHUTENLHOMN JINTEPaTypOil.

OcHoBHOM (¢opMOIl H3NOKEHUs MaTepuala Kypca sBisitoTcss jekuuu. Kak mpaBuio, Ha
JIEKIIMU BBIHOCUTCS OCHOBHOM NPOTpaMMHBIN MaTepuain Kypca. YacTe marepuasa BBIHOCITCS AJS
CaMOCTOSITENIbHOTO H3Y4YEHHsI CTYIAEHTaMH C HENpPEMEHHBIM, COOOLIEHHEM UM JHUTepaTypHBIX
UCTOYHUKOB U METOAMYECKHX pa3paboTok. Ha mpakTHueckuX 3aHATHUSX paccMaTpUBAIOT
bparMeHThl TeOpUH, TPEOYIOIIME CIOKHBIX MAaTeMaTUYECKUX BBIKJIAIOK, PAa3JIMYHBIE METOJbI
peleHus 3a1a4 U HanOosee TUIMMYHbBIE 3a1a4d. J{JIs 3aKperieHnss MaTepuaia, paccMaTpuBaeMoro



Ha NPAKTHYECKUX 3aHATHUAX, CTYACHTHI INOIY4arOT JOMAIHHE 3aJaHus B BHJIE pPsla 3anad W3
COOTBETCTBYIOIIMX 3aJaYHUKOB.

Ha nexnmsax wusydaerca MaTepuan IO OCHOBOINOJArarOlUM BOIPOCAM IHCLUIUIMHBI,
PaCKpBIBAETCS UX IPAKTUYECKAs 3HAYUMOCTh. B X01e MpoBeaeHus JIEKIIUU UCIIOIb3YIOTCS IIPUEMBI
U MeToAbl IpobisemMHoro oOyuyeHus. Ha mpakTuyeckMX 3aHATHSAX paccCMaTpUBAIOTCS METOMbI
pelIeHUsl NPUKIAAHBIX 3a1ad, IPOBOAUTCSA aHauu3 I[OJYyYEHHBIX pe3yiapTaroB. B xoxe
IPAaKTUYECKOI'O 3aHATUS OJHOBPEMEHHO IpeciefyeTcs 1ejb paclIMpeHust U yrilyOJeHHus 3HaHMH,
IIOJIYYEHHBIX Ha JICKLHH.

[Ipy M3710’KEHNU TEOPETUYECKOrO MaTepuala Ha JIEKUUH, a TAKXKe IIPU PEIICHUU 3a7ad Ha
IOPAaKTUYECKUX 3aHATUAX [ JEeMOHCTpauuu rpadukoB, oOyyarollMX HOporpaMM M T.IL
PEKOMEHIyEeTCs UCII0JIB30BaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.

3anuch JIeKHMM — OJHa M3 (OpM AaKTUBHOM CaMOCTOATENBbHOM pPabOThl CTYAEHTOB,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TTOCJIEA0BAaTENIbHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIE JeKuuu mpenojaBaTeib
OCTaBJIsIeT BpeMs (5 MUHYT) JUIsl TOTO, YTOOBI CTYA€HTHI UMEJIH BO3MOKHOCTD 33/1aTh YTOUHSIOIINE
BOIIPOCBHI II0 M3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJMYECTBA AyJUTOPHBIX YacoB
HEKOTOpbIe TEMBl HE yHAaeTCs OCBETUTh B IOJHOM OOBEME, MO3TOMY IpENojaBarelb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOIPOCH! BBIHOCUT Ha CaMOCTOSITENIbHYIO PaOOTy CTYJIEHTOB, PEKOMEHIYs
Ty WIA MHYIO JATeparypy. Kpome 3Toro, mis jiydmiero OCBOCHHs MaTepualla U CHUCTEMaTH3aluu
3HaHUH MO AUCIMIUIMHE, HEOOXOAMMO MOCTOSIHHO pa30MpaTh MaTepualibl JEKUUI MO KOHCIEKTaM U
y4eOHBIM 1ocobusM. B cirydae HeoOxomuMocTH 00paIaThest K MPEnoAaBaTelIio 3a KOHCYIbTallueH.

PexomeHnayeTcst mociie Kakaod JeKuuu oQopMIIsATh KOHCHEKT Jjekuuid. Ilepen kakmoi
JIEKLMEN POYUTHIBATH KOHCIEKT MPEAbIAYILEN JIEKIIMH, YTO CIOCOOCTBYET JIyUIIEMY BOCIPHUSITHIO
HOBOT'0 MaTepuaa.

JlekMM UMEIOT B OCHOBHOM OO30DHBIM XapakTep M HaleJeHbl Ha OCBELICHHE Hauboee
TPYAHBIX M JIMCKYCCHOHHBIX BOIIPOCOB, a TaK)Ke IPHU3BaHbl CIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB pabOThl ¢ HayyHOU nuteparypoi. [Ipeamnonaraercst Takke, YTO CTYAEHTHI NMPUXOAAT Ha
JEKIMH, MPEeABAPUTEIBHO NMPOopadoTaB COOTBETCTBYIOLIMM ydueOHBIM MaTepuan 10 HCTOYHHUKAM,
PEKOMEHIYEMBIM IPOIPAMMOM.

HauOonee BaxHble pa3fiesbl Kypca BBIHOCATCS Ha INpakTHueckue 3aHatusa. Ha kaxiaom
3aHATUM IIpeJyUlaraeTcsi HECKOJIBKO 3ahad. YacThb 3ajau pemaercs Ha 3aHATUU C MOAPOOHBIM
0o0CyXJIeHHeM MeToJa M TOJIyYeHHBIX pe3yabTaToB. OcTallbHble 3aJjaud CTYACHT pelaer
camocTosATeNbHO. [l 3a4éra KOHTPOJIBHOM pabOThl CTYACHT AOJDKEH 3allUTHTh BCE 3aJaHUS.
[Tpenycmotpena 3amuTa pedepara.

[TpakTueckoe 3aHsATHE — BakHeWIIass (opMa CaMOCTOSATENbHOW pabOThl CTYACHTOB HaJ
Hay4YHOH, y4eOHOH M meproauyeckoi aureparypoid. IMEHHO Ha MPaKTHUECKOM 3aHATHUHU KaXkJbIH
CTYJIEHT HMEET BO3MOXKHOCTb IPOBEPUTH TIIYyOMHY YCBOEHHUS Y4eOHOro marepuania, MoKa3aTh
3HaHUE KaTeropuid, MOJ0KEHUH U MHCTPYMEHTOB NMPO(ECCHOHANBHON NesITeIbHOCTH. YUYacTHE B
IIPAKTUYECKOM 3aHATHH TO3BOJISIET CTYACHTY COCAUHUTH IOJYYECHHBIC TEOPETHUYECKUE 3HAHUS C
pelIeHMEeM KOHKPETHBIX NPAaKTUYEeCKHUX 3a7ad M Mojened B o0iactu npodeccHoHaIbHON
JesaTenbHOCTH. lIpakTMyeckne 3aHATHS B PaBHOM Mepe HalpaBiIeHbl HA COBEPLICHCTBOBAHME
WH/IMBU/YaJIbHBIX HaBBIKOB PELICHHS TEOPETHUECKUX W NMPHUKIAJHBIX 3a/1a4, BHIPAOOTKY HaBBIKOB
MHTEJJIEKTYaJIbHOM paboThl, a TakkKe BeAeHUs AUCKyccuil. KoHKpeTHbIe MPpOonopLun pa3HbIX BUJIOB
paboThl B TpyIIe, a TaKke CHocoObl MX OLIEHKH, OMPEAENSIOTCS IMpernoaaBaresieM, BeAyIIUM
3aHATUS.

IHoaroroBka K NPaKTHYECKUM 3aHATUAM.

[Ipy MOATOTOBKE K NPAKTHYECKUM 3aHATUAM CTYIAEHT JIOJDKEH H3YyYUTh TEOPETHUYECKHUI
MaTepuaig MO TeME 3aHATHUs (UCIOJIb30BaThb KOHCIEKT JIEKLIMH, M3Yy4UTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOMN JIUTEpaTypOil, MPH HEOOXOJUMOCTH JIOTIOIHUTh KOHCIEKT, JieNasi B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEPAaTypHbIX HCTOYHUKOB). B ciywae 3arpyaHeHwuii,
BO3HUKAIOIIMX IPH OCBOEHMM TEOPETHYECKOI0 Marepuala, CTYIEHTY cileqyeT oOpamarbes 3a
KOHCYJbTallMell K mpernojaBarento. Mns Ha KOHCyJbTalMio, HEOOXOJMMO XOpOIIO MHpoayMaTth
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.



B Hayane mpakTHUecKOro 3aHATHs MpernojaBareslb 3HAKOMHUT CTYICHTOB C TEMOM, Orjiamiaer

IUIAaH TPOBEACHUS 3aHATHS, BBLAACT 33/aHMA. B TeueHue OTBEIEHHOTO BPEMEHH Ha BBITOJIHEHHE

paboThl CTYACHT MOXKET OOpaTUTHCS K IMPENoJaBaTeiio 3a KOHCYJbTAallMed WM pa3bsiCcHeHUsMHU. B

KOHLIE 3aHSATHS IPOBOJUTCSI IPUEM BBIIIOJHEHHBIX 3aJaHUi, COOeCeJOBaHNE CO CTYICHTOM.

Pe3ynbpTaThl BHINONHEHHS IPAKTUYECKUX 3aJaHUN OLIEHUBAIOTCS B Oajiax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAs paboTa CTYIEHTOB C y4eOHO-
METOAMYECKHUMH MaTeprallaMHi U HAy9HOU JTUTEPaTypOH.

PekoMennoBaHHas mpemnojaBaTels MU JUTepaTypa M ydeOHble mocoOus  ciyxaT
MH(OPMALIMOHHOW OCHOBOM M TO3BOJSIOT PETyJSIPHO 3aHUMAIOIIMMCSl CTYJIEHTaM YCBauBaTh
JEKIIMOHHBIN MaTepuai. s obecrieueHus: TepMUHOIOTMUECKOM OHO3HAYHOCTH yuyeOHOe mocodue
COJICP’KUT CIIOBapb OCHOBHBIX TEPMHUHOB, UCIONB3yeMbIX B HEM. Kpome Toro, mporpamma kypca
JEKIMIA COJEPKHUT BOIPOCHI I CAMOKOHTPOJISL.

CamocTtosTenbHas paboTa CTYACHTOB MOJPa3yMEBACT BBINOJIHEHUE CTYIEHTAMHU JOMAITHETO
3aJaHusi B BUJE PpEIICHUS HEO0O0XOAMMOr0 MHHHUMYyMa 3aqad M3 COOpHUKA Uil MPaKTHUYECKUX
3aHATUN, KOHCYJIbTALUNA U aHAJIN3a UX PELICHUS COBMECTHO C MPEIO0/IaBaTEIeM.

KoHTpons camocTosiTeIbHON (BHEAyIUTOPHOI) pabOThl — HaNKMCaHUE M 3amuTa pedepara,
BBICTYIUICHHE C IOKJIAJI0M Ha MPAKTUYECKUX 3aHATHUSX, PEIICHUE KOHTPOIbHOU PaboThI.

B mnpomecce oneHWBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpH
pa3ielieHuy 3aJaHus Ha JIEHCTBUS TpH OICHHUBAaHMHM 3a OCHOBaHHe Oepércs criemyrouas
NPOIICHTHAS [IKaJa:

90-100 % ot ymucia MyHKTOB — oLleHKa "5",

74-89 % oT uncna MyHKTOB — OmeHKa "4",

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

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

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

CryaeHTy MO>KHO ITOCTaBHUTh OLIEHKY BBIIIE, €CJIA CTYACHTOM OPUTHHAIBHO BHITIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAaMOCTOSITeNbHAs paboTa CTYAEHTOB C y4eOHO-
METOAMYECKIMH MaTeprallaMHi U HAYIHOU JTUTEPATypPOH.

OCHOBHBIM METOJIOM OOYYEHHS SBISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB C y4eOHO-
METOJAMYECKIMH MaTepHallaMHi U HAYIHOU JTUTEPATypPOH.

PexomeHanmu A CTy/IeHTa BKIIIOYAIOT B ce0s cleayromiee:

- o0s3arenbHOE TIOCEUIEHME JIEKIUI BeIyllero MmpenojaaBareis; JEeKIUH — OCHOBHOE
METOAMYECKOE PYKOBOJACTBO NPH HM3YYEHUHM TUCLUIUIMHBI, Haubojiee ONTUMAIbHBIM 00pa3oM
CTPYKTYPHUPOBAHHOE M CKOPPEKTHPOBAHHOE HA COBPEMEHHBIN MaTepuall; B JEKIMH TIIYOOKO M
NoApOoOHO, apryMEHTHPOBAHO UM METOJOJOTHUYECKH CTPOr0 paccMaTpUBAIOTCS TJIaBHbIE
npoOJeMbl TEeMbI, B JIEKIIMU JAIOTCS HEOOXOOMMBIE pa3HbIe MOIXOABI K HCCIEIYeMbIM
npobiaemMam;

- TOATOTOBKY M aKTHBHYIO Pa0OTy Ha MPAKTUYECKHUX 3AHITHAX; IMOATOTOBKA K MPAKTUYECKUM
3aHATUSAM  BKJIIOYAET MpOpabOTKy MaTepuanoB JIEKUMH, pEKOMEHIOBAaHHOW y4deOHOMU
JUTEPATypHI, @ TAKXKE BBHITIOJTHEHUE 3a/IaHUI Ha CAMOCTOSITEIIFHOE PEIICHUE 3a/1a4.

Mertoandeckre peKOMEHAAluU M0 MOATOTOBKE K MPAaKTUYECKUM 3aHATHAM. IIpaktuyeckoe
3aHATHE BKJIIOYAET B ce0s JBa BUAa padOT: MOATOTOBKY COOOIIEHMS M y4acThe B OOCYXIECHUU
npobaembl, 3aTpoHyToH cooOmieHneM. OCHOBHOM BuA pabOThl Ha 3aHATUM — YdacTHE B
00CyXI€HUH MPOOIIEMBI.

BricTynneHus Ha IPaKTHYECKUX 3aHITHUSIX JOJDKHBI OBITH MO BO3MOXKHOCTA KOMIAKTHBIMU U
B TO JX€ BpeMs Bpa3yMHUTEIbHBIMH. Ha mpakTH4eckoM 3aHATHH HIET TPOBEpKa CTETICHU
POHUKHOBEHUS B CYTh MaTepHaia, oocyxnaemoi npobnemsl. [ToaTromy Oecena OyaeTr UATH HE IO
COJIEPKaHUIO TTPOYUTAHHBIX Pa0OT; MpenoaBaTeib OyJAeT CTABUTh IPOOJIEMHBIE BOTIPOCHI.

[To oxOHUaHMM NPAKTHUYECKOT'O 3aHATUS K HEMY clielyeT oOpaTHTbcs euié pa3, MOBTOPUB
C/ICJIaHHBIE BBIBOJIBI, MPOCIEIUB JOTHKY WX TIOCTPOCHHUS, OTMETHB MOJOXCHHUS, JIeKAIIUE B HX
OCHOBE — JJISl 9TOr0 B TE€UEHHUE 3aHATHUS CJeIyeT JielaTh HeOOoblIre NOMeTKH. Takum o0pas3om,
NPaKTUYECKOe 3aHATHE HE MPOUIET MapoM, 3aKpeIuieHHe pe3yabTaTOB 3aHATHS BENET K JIydlIeMy
YCBOGHHMIO MaTepuana M3y4YeHHOH TeMbl U Jydlllell OpHeHTaluH B CTPYKType Kypca.



BeienpusenénHas nporenypa A0JKHA NPAaKTUKOBATbCS PEryJIipHO — CTaOWIbHAS U MPHIICKHAS
paboTa B TeYeHHE ceMecTpa Oy/IeT 3aJI0rOM ycIiexa Ha CECCHH.

Meronnyeckue yka3aHus [0 OpraHU3alMM M IPOBEIEHHUIO CaMOCTOATENBHOM paboOThI
dopMmynupyroTcss B BUAE 3aJaHUMl IS CAMOCTOSITEILHOM PabOThL, MPEayCMaTPHBAIOIINX
UCIIOJIb30BaHUE HEOOXOIUMBIX TEPMHUHOB M MOHATHH 1O mpoOieMaTuke Kypca. OHU HaleluBaKOT
Ha MPAKTHYECKYI0 paboTy MO NPUMEHEHHIO M3Y4aeMOro MaTepualia, MOUCK oubnmorpaduyeckoro
MaTepuaja M 3JIEKTPOHHBIX HMCTOYHUKOB MH(GOpMAlMM, WIIOCTPATUBHBIX MAaTepHajoB. OTH
3aJaHusl TaK)Ke€ OPHUEHTUPYIOT Ha HAlMCaHHWE KOHTPOJBHBIX paboT, pedepaToB. 3amaHus IO
CaMOCTOSITENILHON paboTe NA0TCs 10 TeMaM, KOTOpble TPeOYIOT JOMOJIHUTEIbHON TPOPaOOTKH.

IToaroroBka K yCTHOMY AOKJIAAYy.

Jloknanpl AenarTCs MO KaKIOM TeMe C LEIbl0 IPOBEPKH TEOPETUYECKMX 3HAHUI
o0y4aromierocs, €ro CHOCOOHOCTH CaMOCTOSITENBHO IIPUOOpETaTh HOBBIE 3HaHMS, paboTaTh C
UH()OPMALMOHHBIMH PECYpCaMy M U3BJIEKATh HYKHYIO HH(pOpMaLuio.

Jlokmaznpl  3aciyluMBarOTCd B HAayaJlle  IPAKTUYECKOTO  3aHATHSA  IIOCIE  U3Y4YCHHUs
COOTBETCTBYIOIIEH TeMBI. [IpONOKUTENBHOCTh OKJIAJa HE JOJDKHA IPEBBINATh 5 MUHYT. Temy
JIOKJIaJia CTYJICHT BBIOMPAET IO JKEJIAHUIO U3 MPEATI0KEHHOTO CITUCKA.

[Tpu nmoaroroBke AOKIaga CTYIAEHT JODKEH U3YYHUTh TEOPETHUYECKMH MaTepuai, UCIONb3Ys
OCHOBHYIO U JIOTIOJHUTENIbHYIO JIUTEPATYypy, OOS3aTelbHO COCTABUTH IUIAH JIOKIajga (IepeyeHb
paccMaTpuBaeMbIX UM BOIIPOCOB, OTPAXKAIOLIMX CTPYKTYpy M IOCIIEAOBATEIbHOCTh MaTepHaia),
HOJrOTOBUTh  Pa3JaTOYHbIi Marepual WM npeseHTanuro. [l1aH  fgoknmaza  HeoOXoAMMO
IPEe/IBapUTEIBHO COITIACOBATH C IIPENOJABATEIEM.

BeicTymiieHne  TOJDKHO — CTPOMTBCSL  CBOOOIHO, YOEAMTENBHO M apryMEHTHPOBAHO.
[IpenomaBarenb cienuTt, 9TOOBI BBICTYIUIEHHE HE CBOAMIOCH K TIPOCTOMY BOCIIPOM3BEICHHIO TEKCTa,
HE JOIYCKaeTCsl IPOCTOE YTEHHE COCTABICHHOIO KOHCIEKTa JOKJIana. BeicTynaronmii Takke T0JDKEH
OBbITH FOTOBBIM K BOIIPOCaM ayJJUTOPUU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KadeCTBA MOJTOTOBKH 00Yy4aeMbIX MOKET MPOBOAUTHCS
KaK Ha NMPaKTUYECKUX, TaK U JIEKIUOHHBIX 3aHATHUAX. [IpoBepky KadecTBa YCBOEHMsI Marepualia
MOKHO IPOBOJUTH B BHJE INHUCBMEHHOIO WJIM YCTHOTO OIIpOCa, TeCTa WU KOJUIOKBHYMa II0
BOmpocaMm, C(HOpPMYTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUIUINHBI.

CamocrosrenbHas padoTa MPEeANoaraeT: CaMOCTOSITEIbHOE U3y4eHUE OTJENIBHBIX BOIIPOCOB
[0 JUTeparype, NpeAsoKeHHON MpernojaBaTeseM; MOATOTOBKY K BBIMOJIHEHUIO J1a00paTOPHBIX
paboT; pelieHWe 3anay, 3aJaBaéMbIX Ha JIOM; [OATOTOBKY K BBIINOJHEHHIO 33JaHUi B
KOMIIBIOTEPHOM KJIacCe.

OCHOBHBIMHU BUJaMH ayAUTOPHOM pabOThI CTY/I€HTOB SIBJISIOTCS:

* 3aI1Ch, YCBOEHUE, 00CYX/IEHUE JICKIIHII;

* BBIIIOJIHEHUE 3aJJaHUI Ta00PaTOPHBIX 3aHSTUM;

* 3alUTa OTYETOB 10 JJAOOPATOPHBIM 3aHATHSIM;

* peleHue 3a1a4;

* 3a1UTa paboThl 1a00PATOPHOrO MPAKTUKYMA,

* 3aIIMTa CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX PaloT;
* cJla4ya DK3aMeEHa.

Opranuzanmus caMocTosiTeIbHOI padoThl CTYICHTOB

CamocrosTenbHas paboTa MpeAnoaraeT: cCaMoCTOSTENIbHOE U3yUeHHE OTJEeNIbHBIX BOIIPOCOB
[0 JINTeparype, MPEeasoKeHHOM NperoaaBaTeseM; MOJATOTOBKY K BBINOJIHEHUIO J1a0OpaTOPHBIX
paloT; pelieHuWe 3aj1ady, 3aJaBaéMbIX Ha JOM; IOATOTOBKY K BBHINOJIHEHHUIO 3a/laHuil B
KOMITBIOTEPHOM KJIaccCe.

CamocrosiTeibHast padoTa cTyAeHTOB 0e3 y4yacTHus npenojasareJiei
OCHOBHBIMHU BUJIAMH CaMOCTOSATEIbHON PabOTHI CTYAEHTOB 0€3 yJacTHsl pernojaBaTesnen
ABIISIOTCS:

* YCBOEHHE JIEKI[MOHHOTI'O MaTepuaia Ha 0a3e peKOMEHJOBAHHOM JIEKTOPOM y4eOHOM JINTepaTypsl,
BKJII04ast HH(pOpMaIMOHHbIE 00pa30BaTeNIbHbBIE PECYPCHI (3JEKTPOHHBIE YUCOHUKH, JIEKTPOHHbIE
OMOIMOTEKH U . );

* MOJITOTOBKA K JJaOOpaTOpHBIM paboTaM, UX 0(hOpMIICHHE;



* IOAArOTOBKA U HalMMcaHue pedepaToB HA 3aJJaHHbIE TEMBI (CTYJEHTY NPEI0CTABISETCS IIPABO
BbIOOpA TEMBI);

* COCTaBJICHUE AaHHOTUPOBAHHOIO CIMCKA CTaTel U3 COOTBETCTBYIOIIMX JKYPHAJIOB 110 OTPACIIsM
3HAHUH; IePEeBO HAYYHBIX CTaTel; MOJ00p U U3yUEeHUE JIUTEPATYPHBIX HCTOUHUKOB;

* BBITNIOJIHEHUE HAYYHBIX UCCIIEOBAHUM;

* MOATOTOBKA K YYACTHIO B HAYYHO-TEXHUUECKUX KOH(PEPEHIIHSIX.

CamocrosiTesibHAsi pad0oTa CTYIEeHTOB ¢ yYacTHEM NpenojaaBaresiei
OCHOBHBIMU BUJAMH CaMOCTOSITEILHON Pa0OTHI CTYIEHTOB C Y4acTUEM IIpenojaBaTeei
SABIISTFOTCSL:

* TeKyILIME KOHCYJIbTALUY;

* [IOJTIyYeHHE JOMYCKa U 3aIuTa Ja00paTOpHBIX PadoT (BO BpeMs MPOBEACHHS 1a00paTOPHBIX
pabor);

* BEIOOp TeMbI pedepaTa (B 4achl KOHCYIbTAIH);

* BBINIOJIHEHUE Y4E€OHO-HCCIIe10BaTeNbCKON pabOTh! (PYKOBOICTBO, U KOHCYJIBTUPOBAHUE).

* MOITOTOBKA K YYACTHIO B HAYYHO-TEXHUUECKUX KOH(PEPEHIHIX (PYKOBOJCTBO, U
KOHCYJIbTUPOBAHHUE).

O0mme cBeieHHs 00 OPraHU3AIUM CAMOCTOSITEIbHOI Pa0oThI CTY1CHTOB

CamocrosTenbHas paboTa CTyJIEHTOB MPOBOIUTCS B 00BbEMaX, MPELyCMOTPEHHBIX YUeOHBIM
IUTAHOM, U PErIaMEeHTHPYETCs Bblauell TeM peepaToB WM HAYUYHbBIX JOKJIAJ0B HA JIEKLIMOHHBIX U
7a00paTOPHBIX 3aHATUSAX C IPOBEPKOM HCIOJHEHUS Ha MOCIEAYIOIIMX 3aHATHIX WK
KOHCyNbTanusx. [Ipu BeimomHeHNN pedepaToB pyKOBOACTBO CAMOCTOSITEILHON pabOTON CTYACHTOB
OCYILECTBIIsIETCS B (hOpME KOHCYIbTALUM.

OCHOBHOE Ha3HAYEHUE METOAMYECKHX PEKOMEHJAIUMNH — JaThb BO3MOXHOCTb KaKJIOMY
CTYACHTY IEpEeHTH OT JAEATEIbHOCTH, BBIOJHSAEMON IOJ PYKOBOJACTBOM IIpernojaBaTels, K
JESITEIbHOCTH, OPraHU3yeMOM CaMOCTOSITENIbHO, a TaKXKE K IOJIHON 3aMeHEe KOHTPOJI CO CTOPOHBI
npernojiaBaTesnsi caMokoHTposieM. Llenb camocToATenbHOM paboThl CTyI€HTOB — HAyYUTh CTYAECHTA
OCMBICJIIECHHO U CaMOCTOSITEIbHO paboTaTh CHadaja C y4eOHbIM MaTepHalloM, 3aTe€M C Hay4dHOH
uHpopManrel, 3aJ0KUTh OCHOBBI CAMOOPraHU3allMd M CaMOBOCIIMTAHUS C TE€M, YTOObI IPUBUTH
YMEHHE B TAIIbHEHIIIEM HETPEPHIBHO MOBBIIIATH CBOIO KBATM(UKAIHIO.

Jleknuonnbiii Kypc (8 cemecrtp)
Jlexuus 1. 3Be3aHOE HEOO U CO3BE3 M.
Jlexuus 2. Bunumoe roguunoe aprkeHne ConHIa, MKajlbl BPEMEHHU.
Jlexuus 3. AcTpoHOMHYECKHE U HA3€MHBIE CUCTEMbI KOOPAMHAT.
Jlexuus 4. Crpoenne ConHe4HOH cucTeMbl, 3aK0oHbI Kerutepa.
Jlexuus 5. JIBuxenue JIyHbl, 21€MEHTHI €€ OpOUTHI.
Jlexuus 6. [IpoGnembr HeOECHOM MEXaHUKHU.
Jlexuuss 7. OCHOBHBIE XapaKTEPUCTUKU H3JIYUEHUS: OCBEIIEHHOCTb, MHTEHCUBHOCTb, TUANa30HbI
U3ITy4yeHUsl. ACTPOHOMUYECKHE HHCTPYMEHTHI.
Jlexums 8. @uzuka Connaia. OcHOBHBIE XapakTepucTuku ColHIIa.
Jlexuus 9. [1naneTsl U acTepouibl.

Tembl J1abopaTopHbIX 3aHsTHI (8 cemecTp)
JlaGopatopHoe 3aHATue 1. 3Be31HOE HEOO U CO3BE3USL.
[Tnan:

1. ActpoHOMUUeCcKHi cOPT, UCTIONB3yeMbIi U1 00yueHus actponomun: Stellarium u Celestia.
TpeboBanust K KOHPUTYpaLIMU KOMIIbIOTEpA, ycTaHOBKA Ha MasiomoInHble T1K.

2. Bo3aMoxHOCTH BUpTyasbHOro rutaHerapus Stellarium, rpaduueckuit untepdeiic mporpammel,
IUTaruHbI U clieHapuu [yt Hero. [Inarun «Oxynsipei». [lonck co3es3nuil, 38e3/1 1 IU1aHET Ha Hebe C
ucnonb3oBaHueM Stellarium, cripaBouHast MH($opMarHs A1 aACTPOHOMHYECKUX 00beKToB. HacTpoiika
MECTOMNOJIOKEHUS HAOJI0AaTeNs, 1aThl, BpeMEHHU HaOI0CHUSI.

3. JIerko y3HaBaeMble CO3BE3/IMsI CEBEPHOTO MOJYIIApHs, SpUailIie 3Be3/(bl HOUHOTO Heba.

4. BozmoxHOCTH KOocMudeckoro cumyiaropa Celestia, rpadudeckuit unTepgeiic mporpaMmsl,
nonosHeHus Ui Hee. O0beKThI riybokoro kocmoca B Celestia, aHUMaIust JBUKEHUS TUIAHET
CoJtHEeYHON CHCTEMBI.



5. Konmekiust ”HTepakTUBHOW aHMMAIIUY Ha caiite yHuBepcuteta HeOpacku (mocTymHa st
CBOOOTHOTO CKaUMBAHHUS M UCTIOIb30BAHMSI TIPU YCIIOBUH YIIOMHHAHUS aBTOPOB).

6. [TonmynsapHble ceTeBble PecypChl AJISl U3YUYEHUS! ACTPOHOMUH.

7. Monenb HeOecHOI chepbl, padoTa ¢ HEl.

8. OCHOBHBIEC TOUKH M Kpyry Ha HeOecHOM cepe. CrucTeMbl HEOECHBIX KOOPIMHAT.

9. Pemenue 3aau Ha ycloBuUs HAOMIOICHNUS 3BE3I.
JlaboparopHoe 3ansatue 2. CucTeMbl KOOPIUHAT.
IInan:

1. IToBTOpEHNE U3yUYEHHOTO: TOPU3OHTANIbHAS CUCTEMA KOOPAUHAT.

2. Teopema o mosroce Mupa, ee J10Ka3aTreiabCTBO.

3. Pemenue 3aa4u Ha KyJIbMUHAIMIO CBETHII M HA YCIIOBHS HAOJIIOACHHS 3BE3]1.

4. CkJioHEHHE U MPsIMOE BOCXOKACHUE Ha MOZieTH HeOecHOM cepbl, Ha KapTe 3Be3THOro Heba.

5. Pabota c 6omnbImoi KapToii 3Be3HOr0 HeOa: HAXOKICHUE CO3BE3UMN, APKHUX 3BE3]] U KOOPAUHAT
9THX 3BE3].

6. 3HaKOMCTBO C aCTPOHOMUYECKUM KaJleHIapeM U padoTa ¢ HUM (HaXOXKICHUE CKIOHEHHS 1
IPSIMOTO BOCXOXK/ICHUS IUTAHET HA JIEHb 3aHATHI, X HaX0XKJIEHHUS Ha KapTe 3BE3JHOr0 Heba).

7. lloaBrkHas KapTa 3B€3AHOTO HEOA, padoTa ¢ Hei. Y CIIOBHS BUIMMOCTH CBETUII, OTPEICIICHNE
BpPEeMEH BOCXO0/1a M 3aX0fa CBETHIL.
Jlaboparophoe 3anstue 3. Pabota maboparopHoro npaktukyma «[loaBmKHast KapTa 3BE3JHOTO HeOa»
(HayaJo).
IInan:

1. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JOMYCKY C HCIIOIB30BaHUEM MOJIEIH HEOECHOI cephbl.

2. BeImoTHeHNE MPaKTHYECKHX 3a/IaHU Pa0OTHI JIabopaTopHOTo npakTukyma «lloaBrmkHas KapTa
3BE3JIHOTO HEOay.
Jlaboparophoe 3ausTue 4. Pabota maboparopHoro npaktukyma «lloaBrKkHas KapTa 3B€3THOTO HEOay
(oxoHYaHHE).
Conepxanue:

1. BrinmonHeHue NpakTUYeCKUX 3alaHuid paboThl TabopaTopHoro npaktukyma «llonBuxHas kapra
3BE3THOTO HEOay.

2. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JOMYCKY C HCIIOJIL30BAaHUEM MOJIEH HEOECHOI cephl.
Jlaboparopnoe 3ansarue 5. Buaumoe ronuynoe npmwxeHne ComHia.
[Inan:

1. DxnunTHKa Ha Mo/ienH HeOeCcHOH cepbl, TOUKH PaBHOAECHCTBHSL.

2. DKJIMIITHKA Ha KapTe 3Be3/IHOT0 HeOa, 30/IMaKalbHbIe CO3BE3IHUSI.

3. Pemienue 3a1a4 Ha onpeieneHue MpoAoKUTENBHOCTH JIHS, BpEMEHA BOCXO/I0B U 3aX0/10B
Comnnna, onpenenenust ckioHeHus CoHIIA Ha 3aJaHHYIO JaTy.

4. Penrenvie 3a1a4, CBA3aHHBIX C ACTPOHOMHYSCKIUMH TIPU3HAKAMH KITMMATHYECKUX TTOSICOB, C
OTIpeNieieHueM JITUTETIHbHOCTH CYMEPEK 1 OeNTbIX HOUEH.
Jlaboparophnoe 3ansatue 6. PaGora mabopaTopHOro npaktukyma « BUgimMoe roquaHoe IBUKEHHE
CoJHIIa ¥ €T0 CIEICTBUS (HaYalio).
IInan:

1. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JOMYCKY C MCIIOIB30BaHUEM MOJIEH HEOECHO chephbl.

2. BeIITosTHEHNE MPAKTHYECKHX 3a/IaHI PA0OTHI JIAOOPATOPHOTO MPAKTHKyMa «BuaumMoe roanaHoe
nBrkeHre CONHIIA U €T0 CIIEACTBUS.
Jlaboparophoe 3ansatue 7. PaGora mabopaTopHOro npakTukyma « BUImMoe roquaHOe TBUKCHHIE
CounHiia 1 ero cleAcTBUS (OKOHYAHHUE).
[Tnan:

1. BeimonHeHre MpakTUYeCKUX 3alaHui paboThI TabOPaTOPHOTO MpaKkTHKyMa «Buaumoe roquaHoe
nBrkeHre CONHIA U €ro CIIEACTBUS.

2. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JJOMYCKY C HCIIOIL30BAaHUEM MOJIEH HEOECHOI cephl.
JlaboparopHoe 3anaTre 8. MecTHOE U MOSICHOE BPEMSI.
[Inan:

1. Pemienue 3aa4 Ha 4aCOBOM yTroOJI.

2. Pemienue 3a1a4 Ha MECTHOE, MOSICHOE, JIEKPETHOE BPEMsI.



3. Pemienue 3a/1a4 Ha ypaBHEHHE BPEMEHH (C UCTIOJIb30BaHUEM aCTPOHOMHUYECKOTO KaleHAapsl.)
JlabopatopHoe 3ansiTre 9. Pabota mabopaTopHoro mnpaktiukyma «CHCTEMBI cueTa BpeMeH» (Havao).
[Tnan:

1. YcTHBIE OTBETHI CTYZCHTOB Ha BOIPOCHI K JIOMYCKY C UCIIOJIb30BAaHHEM MOJICII HEOECHOM Cdepbl.

2. BrinonHeHre NpaKkTUYeCKHX 3a/1aHuii paboThI IaOOPaTOPHOTo MpakTuKyma «CHCTEMBbI cueTa
BPEMEHUY.

Jlaboparopnoe 3ansatue 10. Pabota maboparopHoro npakTukyma «CUCTEMBI CueTa BpeMEHHN
(oxoHYaHUE).
[Inan:

1. BoinonHeHre NpakTUYeCKUX 3a/laHuii paboThI IaOOPaTOPHOTo MpakTUKyma «CHCTEMBbI cueTa
BPEMEHUY.

2. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JOMYCKY C HCIIOJIb30BAaHUEM MOJIEH HeOeCHOI chepsl.
Jlaboparopnoe 3anarue 11. Dmnupuueckue 3akoHsl Keruiepa.

[Inan:

1. JIBa onpeneneHus 3JUIMICca: IUIMIIC KaK TE€OMETPUUECKOE MECTO TOUYEK U AIUIUIIC KaK KOHUYECKOE
ceuenue. Cdepsl [lannenena, 5kBUBaJICHTHOCTh IBYX ONpe/ieieHu. AHUMUPOBAHHbBIE POJIUKH
JIBIDKEHUS 110 HIUIUIICY.

2. ITapametpsl amurca: OoJblias ¥ Majble OJIYOCH, SKCHeHTprcuTeT. [lapamMeTpurzanus mmrnca B
JIEKapTOBOM U B MOJIIPHOM cucTeMax KoopauHar. [lomydeHne napameTpu3aluy JUIUICA B TOJIIPHON
cucTeMe B KadecTBe yrnpaxkHeHus. [lomydeHnue BoipaxkeHuUs U1 SKCIIEHTPUCUTETA Yepe3 BETMUMHBI
II0JIyOCEM B KQUECTBE YIIPAKHEHUSI.

3. OTHOCUTENBHOCTD ABMXKEHHUSI, SJUTUIIC OTHOCUTENFHOTO IBUKEHUS. [[BIKEHE TTO0 KPYTOBBIM
opbuTamM. AHUMHUPOBAHHBIC POJIMKH OTHOCUTEIILHOTO IBUKCHUS IPH JBMKEHUH TOYCK IO KPYTOBBIM
opoutam. JlepepeHT, FMUIIMKII, SKBAHT.

4. IlepBslii 1 BTopoii 3akoHb! Kerepa.

5. Tperuii 3akoH Kemuiepa.

6. ITapameTps! opOuT maner COHEYHON CHCTEMBI.

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

[Inan:

1. BeiBoz ypaBHEHHS IBM>KEHHS TUTAHETHI OTHOCUTENbHO CoJHIa (HEMHEepIUalbHas CHCTEMA
0TCYETA).

2. BeiBo BTOpOTo 3akona Kerutepa, ero pusnveckuii CMbICTI.

3. BeiBox nepBoro 3akoHa Kemepa.

4. [Tapametpsl opout tuianeT COTHEYHON CHCTEMBI.

5. Konduryparnuu miaHer, pelieHue 3aad Ha ypaBHEHHUE CHHOAUYECKOTO JIBUKEHUSI.
Jlaboparopnoe 3anatue 13. OnTuueckue TeIeCKOIbI.

[Inan:

1. PedpaxTopsl 1 pedieKTOphl, UX MPEUMYIIECTBA U HEIOCTATKH.

2. Haubonee pacripocTpaHeHHbIE JTFOOUTEIbCKUE TENECKOIbI.

3. Pacuer yBenn4eHus TeaecKona co CMEHHBIMHU OKYJISIPaMH, allepTypa U MaKCUMAJIbHOE MOJIE3HOE
yBenudeHue. JIunzel bapioy.

4. MOHTHUPOBKH TEJIECKOIIOB: a3UMYyTaJIbHasl, 3KBATOpUAJIbHASL.

5. Pabota ¢ TeneckornoM B CTyA€HYECKON 00CepBaTOPHH.
Jlaboparopnoe 3ansatue 14. Pabota mabopatopHOro nmpakTUKyMa «3apucoBka msiTeH Ha CotHIe.
[Inan:

1. YcTHBIE OTBETHI CTYACHTOB Ha BOMPOCHI K JIOMYCKY.

2. BeInonHeHNe MPaKTHYECKHX 3a/IaHIi PadOThI JIAOOPATOPHOTO MPAKTUKYMA.
JlaboparopHoe 3anaTre 15. DiaeMeHTapHBIN pacyeT MOJETOB KOCMHYECKUX aIllaparoB.
[Inan:

1. Pemenne 3aga4 no TeMe 3aHATUS.

JlaGopaTopHbIii NpakTHKYM (8 cemecTp).

1. ITomBr>kHAs KapTa 3BE€3THOTO HEOA.
2. Bunumoe roguuHoe arkeHne COTHIIA U €ro CIeICTBHS.



3. Cuctembl c4eTa BpEMEHHU.
4. 3apucoBka nsiteH Ha CoJHIIe.
JlekunoHHbIH KypC (9 cemecTp)
Jlexuus 1. OCHOBHBIE XapaKTEPUCTUKH 3BE3].
Jlexkuus 2. JIBoMHbBIC U KpAaTHBIE 3BE3/IbI.
Jlexuus 3. @u3nyeckue nepeMeHHbIE 3BE3/bI.
Jlekuus 4. BHyTpeHHee CTpOSHUE U 3BOJIIOIMUSA 3BE3/.
Jlexuus 5. INanaktka Mieunsiii myTs. [IoHATHE O METOAX 3BE3IHON CTATUCTUKH.
Jlekiug 6. 3Be3QHbBIE CKOIUICHUS U aCCOLIHAIAH.
Jlekuus 7. BHeranaktudeckas aCTpOHOMHMS.
Jlexuus 8. Pannue craguu sBosonuu Beenennoi.
Jlexuus 9. CoBpemeHHast cTaHAapTHAS KOCMOJIOTHYECKast MOJIEb.
Tembl J1a0opaTOpHBIX 3aHATHI (9 ceMecTp)

JlaGopaTtopHoe 3anstue 1. @oromerpudeckas cucrema UBV, dhopmyna Ilorcona.
IInan:

1. Cucrema UBV, BumumbIe 3Be3/1HbIC BeTMYUHEL. Perienne 3anad Ha onpenenenue 3G pexkTuBHON
TEMIIEPATYpPhI ITI0 OCHOBHOMY MTOKA3aTEItO 1[BETA.

2. IMapannakce u abconmoTHas 3Be3/1HAs BEJMUMHA 3Be3/Ibl. Pelienne 3a1a4 Ha onpeienenne
TEMIIEPATYPHI U Pauyca IPKUX 3BE3]1 CEBEPHOTO MOTYIIIAPHSL.
JlaGoparophoe 3ausiTe 2. CBETUMOCTb U TEMIIEPaTyphl 3BE3/I.
IInan:

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

2. Ilokazarenp 11BeTa U O0JIOMETPUYECKHE TIOMIPABKH.

3. IToka3zatens 1BeTa u 3¢pexkTuBHAs 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. BrInosHeHne MPaKTUYECKUX 3a/IJaHUi paboThI JIAOOPATOPHOTO MPAKTUKYMa.
JlaGoparopHoe 3ansTe 6. Macchl U CBeTUMOCTH KOMIIOHEHT IBOMHOM 3BE3/IBI.
IInan:

1. Pemenue 3a1a4 Ha onpeesieHue MacC M CBETUMOCTEN KOMIIOHEHT JJBOMHOM 3BE3/IbI.
JlaboparopHoe 3ansTre 7. DIeMeHThl OPOUTHI TBOMHOM 3BE3/IBI.
[Inan:

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

2. OnopHas 3Be3/1a, HJUTUIIC OTHOCUTELHOTO JIBUKESHHUSI, CMEIIIEHNE OMTOPHOM 3BE3/1bI M3 (POKyca
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 JBM)KEHUSI KOMIIOHEHT JIBOMHBIX 3BE3]I.

6. Penienue 3a1a4 Ha 3aTMEHHO-TIEPEMEHHBIE 3BE3/1bI.
JlaGoparopusie 3anstus 8-10. Pabota maboparopHoro npakTukyma «/{BoitHble U nepeMeHHbIe
3BE3/bI».
[Tnan:

1. YcTHBIE OTBETHI CTYIGHTOB Ha BOMPOCHI K JIOMYCKY.

2. BeImoHeHne TPaKTUYECKUX 3a/ITaHUH paboThI JJAOOPATOPHOTO MPAKTUKYMa.
Jla6opatophoe 3ansTre 11. CoOcTBeHHOE IBMKEHUE U JTy4EBbIE CKOPOCTH 3BE3]1.
[Tnan:

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

2. Pemienue 3a1a4 Ha JTy4eBbIE€ CKOPOCTH 3BE3/I.
Jlaboparopusie 3anstus 12,13. PaboTa mabopaTtopHOro npakTukyma «J[BrukeHue 3Be3m.



[Inan:
1. YcTHBIE OTBETHI CTYICHTOB Ha BOMPOCHI K JIOMYCKY.
2. BeImoaHeHne TPaKTUYECKUX 3a/IaHUi paboThI JIAOOPATOPHOTO MPAKTUKyMa.
JlaboparopHoe 3anatue 14. 3Be3/HbBIE CUCTEMBI.
[Tnan:
1. Perienue 3aa4 o TeMe 3aHSATHSI.
JlaboparopHoe 3anatue 15. OCHOBHBIC TOHATHS KOCMOJIOTHH.
IInan:
1. ®usnveckuii CMBICT MacIITAOHOTO (DAKTOPa B POCTPAHCTBEHHO-TUIOCKOW BCEIICHHOM.
2. Pacimmpenue BCeICHHOM Ha CTaIuu MpeodiailaHusl M3Iy4eHUs U Ha CTaIuM MpeodialaHus
BelecTra. Pemienue 3amay.
3. JlaHHbIE IO KOCMUYECKOMY MUKPOBOJIHOBOMY H3TTy4YEHHUIO.
4. TemHast MaTtepusi B TaJlakTUKaX. AHUMUPOBAHHBIC POJIMKH BPAIICHUS TaJaKTHK.
5. 3aragky TeMHOU Matepuu U TeMHou sHeprun. Monens ACDM.
6. I'pynnoBoe o0cyxaeHue.
JlaGopaTopHblii npakTHKYM (9 cemecTp).
1. OcHOBHBIE XapaKTEPUCTUKHU 3BE3].
2. JIBoitHbIC U IEPEMEHHBIC 3BE3/IbI.
3. JIBuKeHUE 3BE3I.

7. IlepeyeHb OCHOBHOW M HONMOJHHUTEIbLHOW y4eOHOW JuTepatypbl, UHTepHeT-pecypcoB,
HEe00XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

OcHoBHas JuTEpaTypa
1. Mynnsk, Bsuecnas MBanoBuy. ActpoHomus : YuebHoe nocodue. - MuHck : M31aTenscTBo
"Bermmiimas mkomna", 2016. - 310 c¢. - BO - bakamaBpuar. - ISBN 978-985-06-2759-9. URL.:
http://znanium.com/catalog/document?id=336535

2. Tl'anaruna, U. T'. Actponomus : yue6Hoe mocobue / W. I'. 'anaruna. — HoBocubupck :
CI'VI'uT, 2016. — 180 c. — ISBN 978-5-87693-987-6. — Texkcr : anekTpoHHbIN // Jlansb :
3NEKTPOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/157311

Jlono/THUTeIbHAS JIUTepaTypa
1. Tonunbckas, I'. II. BuyTpeHHee cTpoeHue u 3Boitonus 3Be3n : yueOHoe mocodbue / I'. II.
Tonunsckasd. — Mocksa ; bepaun : lupexr-Menua, 2015. — 272 c. : wi. — Pexxum gocrymna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=273674 (nmata oOpaieHus:
13.03.2022). — bubmuorp. B k1. — ISBN 978-5-4475-3997-9. — DOI 10.23681/273674. — Tekcr :
AIEKTPOHHBIN.
2. Tomunbekas, I'. T1. ®@usuka mex3Be3aHoM cpensl : yueOHoe nmocodue / I'. I1. Tomunbekas. —
Mocksa ; bepnun : Jupekr-Menua, 2015. — 198 c. : uin. — Pexum gocTtyna: 1no mojnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=276178 (nara obpauenus: 13.03.2022). —
bubnuorp. B kH. — ISBN 978-5-4475-4003-6. — DOI 10.23681/276178. — TekcT : 3NeKTPOHHBIH.
3.I'pu0, A. A. OcHOBHBIE ITPECTABICHHS COBPEMEHHOIN KOCMOJIOTHH : ydeOHoe mocodue / A. A.
['pu6. — MockBa : ®usmatiut, 2008. — 107 c. — Pexxum moctyma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=68861 (mata obpamenus: 13.03.2022). — ISBN
978-5-9221-0955-0. — TekcT : NMeKTPOHHBIH.
HNHuTepHeT-pecypcnl

1) biblioclub.ru — 5BC «YHuBepcuteTckas OHONMOTEKA OHJIAWH» — DJICKTPOHHAsE OMOIHOTEKa,
o0ecreynBaroIas JOCTYI BBICHIUX U CPETHUX YUEOHBIX 3aBEACHUHN, MyOINYHBIX OUOIHMOTEK U
KOPIOPATUBHBIX TIOJI30BATEIe K Hambosiee BOCTpeOOBAaHHBIM MarepuagamM ydeOHOH u
HAY4YHOH JIMTepaTypbl MO BCEM OTpacisiM 3HAaHUH OT BEAYIIUX POCCUHCKUX H3ATENBCTB.
Pecypc comepxxkutr y4yeOHHKH, ydeOHBIE MOCOOWS, MOHOTpaduu, MEPUOAUMYECKUE H3IAHUS,
CIPAaBOYHUKH, CJIOBAPH, SHIUKIIONEANH.


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

2) els.ulspu.ru — caiir DOBC Hayunas OubanoTeka YIBIHOBCKOIO TOCYIAapCTBEHHOTO
nenaroruyeckoro yHusepcurera umenun WM. H. VYiegHOoBa, coaepxkamuii CChUIKM Ha
oOpasoBarenbHbIe (AIEKTPOHHO-OMOIMOTEYHBIE CHUCTEMBI, KaTajlor OWOJIMOTEYHBIX CaKMTOB,
METOJMYECKHE PEKOMEHAALNN) M HAay4HbIE pecypchl (Hay4yHbIE JIEKTPOHHBbIE OMOIMOTEKH,
HaYYHBIC AJIEKTPOHHBIC U3/IaTEIbCTBA).

3) bibl.ulspu.ru - caiit HayuHOW OMONIMOTEKH YIILTHOBCKOTO rOCYJapCTBEHHOTO MEIAaroruuecKoro
yauBepcureta uMeHn . H. YibsiHOBa, copepikaniie 3IeKTPOHHBINA KaTaJlor KHUT U KYPHAJIOB.

4) DnekrponHas Oubianoreka nmoprana PODU http://www.rfbr.ru/,

5) Hudopmanmonnas cucrema "EamHoe OKHO J0cTyma K oOpa3oBarelbHBIM pecypcam”
http://window.edu.ru/,

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

7) MexnyHapoaHblii  HayuHO-OOpa3oBatenbHblii  cadt EqWorld:  http://eqworld.ipmnet.ru/,
http://eqworld.ipmnet.ru/ru/library.htm EqWorld — mup maTemaTtnueckux ypaBHeHUi. YueOHO-
oOpa3oBatenbHas (GU3MKO-MaTeMaTuyecKkas Onbimoreka. DIeKTpOHHAs OMOIUOTEKA COEPIKUT
DjVu- u PDF-(aiiael yueOHMKOB, y4eOHBIX IOCOOHI, COOpDHHUKOB 3aad W YIPaXKHEHHH,
KOHCIIEKTOB JICKIUI, MOHOTpaduii, CIPaBOYHUKOB M TUCCEPTALMI 110 MaTeMaTUKe, MEXaHHUKE
u pusmnke. Bce Marepuainbl puciiaHbl aBTOPAMU M YUTATEISIMUA WK B3AThl U3 MHTEpHETa (U3
WWW apXHBOB OTKPBITOTO JIOCTYIIA),

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

9) Dnekrtponnas oubimoreka usaarenabcrsa "Bener" http://venec.ulstu.ru/lib/.

10) UnTtepHer-Bepcus sxypHana "Ycnexu dpusnueckux vayk" http://ufn.ru/.

11) UadopmannoHHO-CIIpaBOYHas ¥ MOMCKOBas cucrtema http://www.phys.msu.ru/ odurmaibHbIi
caiT ¢puszndeckoro GaxkyabTera MOCKOBCKOT'O TOCYIapCTBEHHOTO YHHBEPCHUTETA,

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

13) http://www.physics.ru/ caiiT mo u3nuKe HMHTETPUPYET COAEPIKAHUE YUEOHBIX KOMIBIOTEPHBIX
kypcoB komnanuun @OU3VKOH, BbillyckaeMbpIX Ha KOMIIAKT-IUCKaX, W HWHAWBHUIYAJIbHOE
oOyueHue yepe3 IHTepHEeT-TeCTHPOBAHUE U AIEKTPOHHBIC KOHCYJIbTAIIHH,

14) Hayunas snekmponnas 6ubiuomexa. Pexum nocryna: http://elibrary.ru/defaultx.asp.

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

16) XKypHanbl amepukaHckoro ¢usndeckoro odmectsa. Pexxum mocryna: http://publish.aps.org/.

17) Baza oannwix nayunvix scypHanos. Pexxum noctyma: http://www.sciencedirect.com/.

18) Knueu u swcypranvt uzoamenvcmea [lInpuneep. Pexxum nocryma: http://www.springer.com/.

19) Bubnuomexa npenpunmos. Pexum nocryna: https://arxiv.org/.

OcHOBHbBIE HAYyYHbIE CTATbH, 00eceYnBAIOIIIE KypPC

1. Hosros, A.l. Kocmonorus: ot Ilomepanuyka 10 Hamux aHel // Ycrnexu GU3NYECKUX HAYK . —
2014 . - T.184, No2 . — c¢211-221 . - Pexum  jgocryma
http://ufn.ru/ufnl4/ufn14_2/Russian/r142k.pdf

2. Komenes H. A. UnTepaktuHas 3D-Moxens HeOecHOU cheprt / Pusmka B mkone. 2018. Ne 8.
C. 55-58.
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