[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Ymapos Mapart Qait3ynnaesuy

[omkHocTb: [upekTop

[ata nognucanus: 17.02.2026 10:05:11

YHUKANbHBIA NPOTrPAMMHbINA KITHoY:
48505f11ec15acaa386f5219d3113d727fefda’8

MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHM S POCCUMCKOM
OEJIEPALIU
CDe,uepaJIwoe I‘OC}’lIapCTBeHHOC ABTOHOMHOC o6pa303a'rem>Hoe yqpemeﬂne BEICIIIETO
obpa3oBaHUA

"Kazanckuii (IIpuBoDKCKui) GenepanpHEli yHHBEPCUTET"
EnaGyxckuit uacTuTyT (Grmnar) KOV

Gt Of4e,
\y ¥
<

=

<

=¢

v

[)

((:\
o YTBEPXIAIO

JTupexTop: o
EnaGyxckoro ugeturyra KOY
éﬁ"" ~ 7 EE Mepson.
"22" " 05 2024 .

Iporpamma IHCHMINIHHBI (MOXYJIS)
AcTtposoMus

Hampasierue moarotosku: 44.03.05 - [Tenarornyeckoe o6pasoBanue (€ ABYMS
IpOdUIAMHA TTOATOTOBKY)

Tpodus noaroroky: MaTemaTnka u $pusmka
Kpanupuxarus BeITyCKHAKA: OakagaBp
®opma 00ydeHHs: O9HAT

SI3BIK 00y4JeHUS: PYCCKUHU
Tox Hayana o6ydeHnus 1o o6pazoBaTensHOM nporpamme: 2024



Conep:xanue

1. [epevyeHpb TIAHUPYEMBIX PE3YJLTATOB OOYUYCHHUS O JUCHHUILUIMHE (MOJIYJII0), COOTHECEHHBIX C ILUIAHUPYECMBIMU
pesynbratamu ocBoenust OIIOII BO

2. Mecto nuctuminabl (Moaysst) B ctpykrype OITOII BO

3. O0bpeM OUCHUIUIMHBI (MOIYJS) B 3a4ETHBIX CIWHUIAX C yKa3aHHEM KOJHMYECTBA YacOB, BBIICICHHBIX Ha
KOHTaKTHYIO pabOTy OOyYaromIuxcs ¢ IperonaBaTesieM (0 BHAaM YYeOHBIX 3aHATHH) M Ha CaMOCTOSATENBHYIO paboTy
oOyJaromuxcst

4. ConeprkaHue TUCIMILIHHBI (MOIYJs), CTPYKTYPHPOBAHHOE IO TeMaM (pa3feliaM) ¢ yKa3aHHEeM OTBEIACHHOTO Ha
HUX KOJUYCCTBA aKaJCMUYCCKIX YACOB U BUIIOB YUCOHBIX 3aHITHI

4.1. CTpykTypa ¥ TEeMaTHYCCKUH IJIaH KOHTAKTHOM U CAMOCTOSITEILHOW PabOThI MO TUCIMIUIHHE (MOJIYIIIO)

4.2. ComeprkaHue OUCIUTUTAHBI (MOJIYJIs)

5. IlepeueHp y4eOHO-METOAMYCCKOTO OOCCIICUCHUS I CAMOCTOSITEIBHON PabOThl 00YYArOIIUXCS M0 JUCIIUTUINHE
(Momynio)

6. ®OoH/T OLIEHOYHBIX CPEACTB 0 AUCIUILINHE (MOIYIIIO)

7. Ilepedens auTepaTyphl, HEOOXOIUMOI! /I OCBOCHMS AUCLUIUTUHBI (MOTYJIA)

8. [lepeueHs pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH "MHTepHET", HEOOXOAMMBIX JIsi OCBOCHHS
JUCHUIUIMHBI (MOZYJIS)

9. Meronndeckre ykazaHuUs Ui 00y4JaromnXcs 0 OCBOCHHUIO JUCIUTUTHHBI (MOIYIIs)

10. Ilepedenp nH(OPMALMOHHBIX TEXHOJOIUH, UCIIOIB3YEMbIX IIPH OCYIIECTBICHHH 00pa3oBaTeIbHOIO Ipolecca
MO0 JAWCUMIUINHE (MOIYJII0), BKIIIOYas IepedeHb IIPOrpaMMHOro obecnedeHus] 1 MHQOPMALMOHHbBIX CIIPAaBOYHBIX CHCTEM
(Tipu HEOOXOAUMOCTH)

11. Onucanre MaTepuaTbHO-TEXHUYCCKOW 0a3bl, HEOOXOAUMOM JIJIsI OCYIIIECTBIICHUS 00pa30BaTEILHOIO MpoIiecca
M0 TUCIUTUINHE (MOIYJITIO)

12. CpenctBa aganTanuy IpenogaBaHusl AUCIUILTAHEI (MOAYIIT) K MOTPEOHOCTSM O0YJAFOIIIXCS HHBAJIMIOB H JIHII
C OTpaHUYCHHBIMH BO3MOXXHOCTSMU 3T0POBBS

13. IIpunosxerue Nel. @OH OLIEHOYHBIX CPEJCTB
14. Ipunosxxenue Ne2. [lepeuens uTepaTypbl, HEOOXOAUMOH 171l OCBOSHUS TUCHUILIMHBI (MOJTYJIs)

15. Mpunoxenne Ne3. IlepeueHp MHPOPMAIMOHHBIX TEXHOJOTHHA, HCIOIB3YEMBIX TSI OCBOCHHS IUCIUILIIHEI
(Momysst), BKITIOUast MepedeHb MPOrpaMMHOTO 00eciedeHusI 1 HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucummuMHbel paspabortan(a)(u) crapmmii npenonaBarens, 0/c CaxabueB M.A. (Kadenpa ¢usmkn,
OTJIeJIeHUE MaTeMAaTHKH U €CTECTBEHHBIX HAYK).

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoeHust OIIOII BO

OO0yJaromnuiicsi, OCBOUBIINNA AUCITUILTHHY, TOIDKEH 00J1a1aTh CICIYIOIIUMI KOMICTCHIHSIMH:

HIugp Pacmiudposka
KOMIIeTEHIIU U npuodperaemMoil KOMIeTeHUHMH
I1K-3 CriocoOCH MPOCKTHPOBATh, OPraHU30BBIBATh W  AHAIM3UPOBATh IEJATOTHYCCKYIO JEATCIBHOCTH,

oOecrieunBasl MOCICIOBATEIEHOCTh H3JIOKEHHST MaTephalia U MEKIUCIUILIMHAPHBIC CBA3M MAaTEMATHKH U
(hU3UKHU C IPYTUMH TUCIUTUTAHAME

T1IK-3.1 3HATh METOBI MTPOSKTUPOBAHMS, OPTAHU3AIIMN U aHAIN3a TIEAarOTHIECKON e TSIILHOCTH ISl 00eCTIeUeHHS
[TOCIICTOBATEIIEHOCTH U3JI0KECHUSI MaTepUaa, YCTAHOBICHUS MCKIUCIUIUTMHAPHBIX CBS3CH MATCMATHKU U
(DU3UKHU C IPYTUMH JTUCIUTUTAHAMA

TIK-3.2 [YMeTh MpoeKTHpOBaTh, OPraHU30BBIBATh M aHATM3UPOBATH MEIArOTHUECKYIO JESITeIbHOCTh, 00ecedrnBasy
[TOCTICIOBATEEHOCTh W3JIOKCHUS MaTephala ¥ MEKINCIUILTMHAPHBIC CBSI3M MAaTeMaTHKH W (PH3UKH C
IPYrUMHU JUCHUTIIIMHAMHA

I1K-3.3 BJ'IaZ[eTL CIIOCOOHOCTBIO IIPOCKTUPOBATD, OpraHU30BBIBATb MW  AHAJIM3HUPOBATH neaarorn4eCKyro
JICATCIIBHOCTD, obecrnieunBas MOCJIACAOBATCIIBHOCTh M3JIOKCHUSA MAaTepuajla U MCEKIAUCHUIIIMHAPHBIC CBA3H
MAaTEMATUKHU U CI)I/IBI/IKI/I C ApyruMu JUCHUIITIMHAMHA

OO0yJatoniuiicsi, OCBOUBIINHA AUCIUTUTNHY (MOIYIB):

JlomKeH 3HaTh:

- METOIbl MPOCKTHPOBAHHWS, OPraHW3allMd M aHaIW3a MeJarormYecKoil JAeATCIBHOCTH Ui 00eCreueHHs
MOCJICIOBATEIFHOCTH HM3JIOKEHHSI MaTepHaa Mo aCTPOHOMHHM, YCTAHOBJICHHUS MEKTUCIMIUIMHAPHBIX CBS3CH (DU3UKU U
ACTPOHOMHUHU C IPYTUMHU JUCIUILUTHHAMH.

JloJKeH ymMeTh:

- TOpPOCKTHUPOBaTh, OPraHU3OBBIBATH W  AHAJIM3UPOBATH MEJArOTHUECKYIO JESTeNIbHOCTh, OOecreunBast
MOCJIEI0BATENILHOCTh M3JI0XKEHHsI MaTepuana Mo aCTPOHOMHH M MEXIUCHUILIMHAPHBIE CBSI3U (QH3UKH U aCTPOHOMHHU C
JPYTUMU TUCIUIITMHAMU,

JlomxeH BIaieTh:

- CIIOCOOHOCTRIO MPOCKTUPOBATH, OPraHU30BBIBATH U AHATH3HUPOBATH IIEJATOTHUCCKYIO eI TEIbHOCTh, 00eCIedrBast

MIOCJIEI0OBATENILHOCTD M3JIOKEHUS MaTepralla U MeXIUCIUILIMHAPHBIE CBS3M (U3MKU M aCTPOHOMUHU C IPYTUMHU
JUCLUILIMHAMMU.

2. Mecro qucuumiinnsl (MoayJs) B ctpykrype OIIOII BO

"

Jannast ydeOHasi AuCUMIUIMHA BKiItodeHa B paszen " Actponomust b1.B.02.02 ductmnnuabl (MOIynH)" OCHOBHOM

npodeccroHanbHOM o0pasoBatenbHol nporpammbl 44.03.05 "Tlemarormueckoe obOpasoBanue (¢ ABYMsS TPOQHISIMH

noAroroBkn) (Maremarrka u pu3MKa)" U OTHOCUTCS K YacTH, (POPMUPYEMON YHaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
OcBauBaetcs Ha 5 kypce B 9 u 10 cemecTpax.

3. O0beM AuCHMILVIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BblJeJeHHBIX HA
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ mpenojaBarejieM (II0 BHAAM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIBHYIO
padoTy o0y4arommxcs

OO0mmast TPyA0EMKOCTh TUCIMIDIHMHBI COCTABIISIET 5 3a4eTHBIX eAnHUI(bI) Ha 180 gaca(oB).

KonrakThHast pabora — 90 uwaca(oB), B TOM uucie JeKuuu — 36 yaca(oB), IpakTHueckue 3aHsTus — 18 uaca(oB),
nabopaTopHbie paboThl — 36 Yaca(oB), KOHTPOIb CAMOCTOSITEIEHOM PaOOTHI - 0 yaca(oB).

CamocrosrenbHas paboTta — 54 gaca(oB).

KonTtpoms (3a4ér / 3x3ameH) - 36 yaca(oB).

dopma MPOMEKYTOUYHOTO KOHTPOJISI TUCLUIIMHBL: 3a4eT B 9 cemectpe, 3k3ameH B 10 cemectpe.

4. Copep:xkaHue JHCHMILIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOe II0 TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeeHHOI'0 HA HUX KOJIMYeCTBAa aKaJeMUYeCKHUX YacOB  BHJIOB YUeOHBIX 3aHATHIi

4.1 CTpyKTYypa M TeMaTHYeCKHUi MJIAH KOHTAKTHOM U CaMOCTOSITe/IbHON PadoThI N0 AUCHMILIUHE (MOTYJII0)
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1. [Tema 1. Cdepudeckast acTpOHOMHUSI. 9 6 6 0 12
2. [Tema 2. HebecHast MexaHHKa. 9 6 6 0 12
3. [Tema 3. MeTozbl acTpoU3UIECKUX HCCIIETOBAHUM. 9 6 6 0 12
4. |Tema 4. Ilpupona Texn COTHEUHOH CHCTEMBI. 10 4 0 8 4
5. [Tema 5. 3Be3mHAst aCTPOHOMHS. 10 6 0 10 6
6. [Tema 6. I'amakTiudeckasi M BHETaJaKTHYECKAs aCTPOHOMISL. 10 4 0 10 4
7. [Tema 7. KocMosorust 1 KOCMOTOHHS. 10 4 0 8 4
Mroro: 180 4. (3 HUX 36 4. KOHTPOIIB) 36 18 36 54

4.2 CoaepxxkaHue JUCUMIIMHBI
Tema 1. Chepuueckas acTpoHOMHUS.

3Be3nHOE HEOO W co3Be3mus. Mudomorust co3Besmuii. Bummmas spkocts (Oneck) 3Be3n. Hebecnas cdepa, ee
OCHOBHBIC 1eMeHTHL. CorocTaBleHHe KpyroB HeOecHOH cephl ¢ KpyraMu Ha 3eMHO# noBepxHocTH. CyTOYHOE BpallleHUe
HeOecHoi cdeprl. Teopema 0 BRICOTE MONIOCA MHPA.

lopusoHTanbHasT M 3KBAaTOpPHANbHAs CHUCTEMbl KoopiauHaT. OCHOBHbIE (GOPMYJBI CHEPHYECKOH TIeOMETpHH.
[MapannakTiHyeckuii TpEyrolbHUK U TIpeoOpa3oBaHne HEOECHBIX CHEPHUUECKUX KOOPIHHAT.

KynbMmuHanusi cBeTwiI. YCIIOBHE HE3aXOSIIMX M HEBOCXOMAAIIMX CBETHJI. Buja 3Be3gHoro Heba Ha pasiiMyHBIX
reorpaduueckux muporax. AcrpoHomuueckas pedpakiuus. Vckaxkenne ¢popmbl auckoB ConHna u JIyHbl npu UX Bocxoje
U 3aX0JIE.

OnpeneneHI/Ie IIOJIOKEHHST HEOECHOIo MEpHnaHa. Onpez[eneHI/Ie CKJIOHCHHA 3BE€3]] U reorpa(bnqecxoﬁ IMUPOTHI
MECTHOCTH.

BI/IJII/IMoe TOAUYHOC JBHUXCHUC COJ’IHHa, €ro NpuIrHbI U CJICIACTBUA. DKIMNTHKA. 3onHaKaanme CO3BEC3aHUs U 3HAKH
30;[Ha1<a. DKIMNTHYECKas CHCTEMa KOOpAUHAT.

HepaBHOMepHOCTL TOAUYHOI'O JBHXKCHHA COHHHa 10 3KJIUMIITUKE H o6pau1eH1/1$1 3emimn. V3MeHeHUE ITOI0KEHUS
CYTOYHOT'O IyTH COJ'IHHa HaJ TOPU30HTOM, CME€HA CE€30HOB IoJla U aACTPOHOMHWYCCKUE NNPU3HAKHN TCIIJIOBBIX ITOSCOB.

Cucrema cuera BpeMEHH. 3BE3/HOE, MCTHHHOE, COJHEYHOE, CPEIHEE COJIHEYHOE MOSCHOE M IEKPETHOE BpeMs.
AToMHOEe Bpems. YpaBHEHHE BpPEMEHH W €ro BBIUHCICHHE 10 TpsAMOMY BocxoxiaeHnto CoyHIIAa M CPEIHETro
skBaropuansHoro ComHua. [IpeoOpazoBanme cucrem cuera BpemeHH. Ciyxba Bpemenu. OmpenelieHHE NPSIMOTO
BOCXO’KACHHUS CBETHUJI U TeorpauyuecKoi JONTOTHl MECTHOCTH. BhIUncIeHHe MOMEHTOB BPEMEHH U a3MMYyTOB BOCXO/a U
3axofa cBeTua. CyMmepku, O6eble HOUH, MOJSIPHBIC THU M HOYHM U YCJIOBHUS WX HACTyIJIeHHA. JIMHUM TepeMeHB! aThl U ee
y4eT B CUETe CYTOK.

Kanennapu, ux 3amaun 1 ocHOBbl. COBPEMEHHBIN €BPONENWCKUI KaleHIapb M ero Kparkas ucropus. IIpocTsie u
BHUCOKOCHBIE TOJbl. YCTAaHOBJIEHHE XPHCTUAHCKHX PEIUTHO3HBIX IPAa3JHUKOB M Pa3bACHEHHE HX CYLIHOCTH.
[Ipoucxoxaenune HalIel, WM HOBOH 3pHI (H.3.). BocTouHbIE TyHHBIE KaJeHIApH.

Tema 2. HebecHast MexaHHKa.

Crpoenne u kuHemaTtnka ComHeuHo# cuctembl. O630p crpoenust CoTHEYHOH cucTeMbl. Buaumoe ABMKeHNE TIaHeT
n ero oOBsICHEHHE. OMIHpHUYecKhe 3akoHBl Kemepa. DJeMeHTH AIHNTHYeCKHX opouT. CBA3p MEPHUTeNBHOTO H
aeTbHOTO PACCTOSHUN C OONBIION TOIYOCHI0 M IKCHEHTPUCUTETOM OpOUTHL. OmpeneneHre SKCICHTPUCUTETa 3eMHON
OpOHTHL

Konduryparmm n ycnoBus BUANMOCTH IUTaHET. Y paBHEHHE CHHOJINYECKOT0 IBIKEHHUs. IIpoxoxkaenue Mepkypus u
Benepsr mo mucky Comnna. Benmkme mpoTuBocTOSHUS Mapca. AcTpoHOMHYECKAas €IWHHIA JIUHBI W COJHEYHBIN
napajuiakc. PaanonokallnoOHHBIA METO ONPEENICHUS F€OLEHTPUYECKUX PACCTOSHUM.

Fo;mqﬂas{ a6eppa111/151 1 NapaJNIaKTUYCCKOC CMEIICHUEC 3BC3 . JIuneitnbie pasMephbl T COJIHEYHO# CHUCTEMBI.

l'eonenTpuyeckas cucremMa Mupa B JpeBHHE Beka. Omnoxa Bo3poxkIeHWs W peBOMIONMS B aCTPOHOMHHU.
lenmuonienTpudeckast cuctema mupa, co3nannas H. Konepaukom. boprba 3a Matepuanuctuueckoe MupoBos3penue (JIx.
Bpyno, U. Kemnep, I'. 'anuneit, M. B. Jlomonocos). PacnpocTpaneHne renmoneHTpHuecKoro MupoBo33penus B Poccun.

JBwxenue JIyHs1, ameMeHTHI ee OpOUTHI, onTHdecKue Jmoparmu. CHaeprudecKuil u IpakoHNdecKuii Mecaisl. CMeHa



JIYHHBIX (1)33 n CI/IHOHI/I‘{GCKI/Iﬁ MCCAL. ConHeuHble U JIYHHBIC 3aTMCHUS, HUX BHUJAbl U YCJIOBUA WX HACTYIUICHUS U
BUIAUMOCTH. Yactora u NepuoaANIHOCTDb 3aTMEHUM. CapOC.

3aKoH BCeMHPHOTO TATOTeHUs HpioTOHa 1 ero mpoBepka mo nBrkeHuto JIyHsl. 3agaga aByx tein. [lepBrril u BTOpoit
00o06mennble 3akoHbl Kemmepa. Muterpan suepruu. KpyroBas um mapabosmueckas ckopoctd. CpemHHE YITIOBBIE H
JIMHEIHBIE CKOpPOCTH TutaHeT. OmnpeneneHue JIMHEHHOW CKOPOCTH IUIAHET B NPOU3BOJBHBIX TOYKax WX opoOut. Tpernit
0000meHHbIl 3akoH Kemiiepa u onpenesneHue Macc LEHTPAJIbHBIX HEOECHBIX Ted. ['paBUTalMOHHOE YCKOpEHHE U
KOCMHUYECKHE CKOPOCTH Ha MOBEPXHOCTH HEOECHBIX TEl.

Tema 3. MeToab! acTPOPU3UIECKUX HCCIACAOBAHMI.

OCHOBHBIE XapaKTEPUCTUKH M3JIyYCHHs: OCBEIEHHOCTb, WHTCHCUBHOCTb, IHANa30Hbl HU3IydeHus. [IpuHIMIIBI
acTpoOTOMETPHUH: IKaJa 3BE3HBIX BeNW4nH, hopmyina [lorcona, mokaszarens nBeTa.

I/IHCprMeHTI)I, NMPUMCHACMBIC B aCTpO(l)I/I?)I/IKeZ ONTHUYECKUN H PaauOTCIICCKOIIbI. XapaKTepI/ICTI/IKI/I TCICCKOIIOB:
CBC€TOCHJIa, paspcuiaromasd CHOCOGHOCTL, npeaciibHasd 3BE€3JHasA BCJIMYMHDBL (‘-IyBCTBI/ITeJ'H)HOCTL). HonyquI/Ie u
HCCJIICAOBAHUC CIICKTPOB HEeOECHBIX TEIL.

AcTpodu3mdecKue UCCIeAOBAaHIs ¢ KOCMHYECKIX anmapaToB (MHPpakpacHas, ynbTpadruoIeToBasi, peHTICHOBCKAs
raMMa-acTpOHOMHUS).

I'maBreiimme acrpoHOoMuaeckue odcepBaropun Poccnu n 3apyOexHbBIX CTpaH.

3aKOHBl M3JIy4eHHs U IOTJIONICHHUS CBeTa. M3iydeHune aOCOMIOTHO YEPHOrO Teja. DJIEMEHTHI TCOPHH aTOMHBIX
cnekTpoB. OOpa3oBaHue CHekTpanbHbIx JuHHA. Dddekrer Jomnepa u 3eemana IllTapka. DieMEHTHI CHEKTPaIbHOIO
aHaJM3a M Olpe/ieIeHe XUMHYECKOT0 COCTaBa HEOECHBIX Tell.

HeremmoBele MexaHU3MEI H3JIYy4YCHUS, IIOHATHUEC O CHHXPOTPOHHOM MU3ITYUCHHU. DJIEMEHTBI (1)I/ISI/IKI/I IJIa3MBEI.
BMOpO)KeHHOCTL MAaratvMTHOIrO 1oJis B IJIa3MYy.

Tema 4. Ilpupoaa ten CosiHeUHOH CHCTEMBI.

®uznka Connma. OcHoBHBbIE XapakTepucTuku CoJHIA: pa3Mmep, Macca, COJIHEYHAas IOCTOSHHAs, CBETUMOCTb,
CpeIHsIsl ITIOTHOCTb, TEMIIEpaTypa, BpallcHHUE.

Pacnpenenenne sHeprum B criektpe CostHIA ¥ XUMHUYECKHH cocTa atMochepsl ConHia.

dotocdepa Connna. [Toremuenue k kpato nucka ConHua u ero oobsicHenue. Ctpoenue ¢orocdepsl. ['panyssuus,
KOHBEKILUS U KOHBEKTHUBHAs 30Ha.

Buemnue cnou armocdepst ComHia: xpomocdepa u kopoHa. PacmpeneneHue temmneparypsl B xpomocdepe u
KopoHe. MexaHu3Mbl HarpeBa XxpoMocdepbl U KOpoHbL. Pagno- u penTreHoBckoe nainydeHue CoiHia.

CoiHedHasi aKTHBHOCTB: IIITHA, BCITBIIIKH, MPOTyOepaHIBl. MarHuTHoe moje mareH. OOmee MarHHTHOE MOJe
Connua. [[uKJIMYHOCTh COJIHEYUHOM aKTUBHOCTH.

CBs13b MEXKIY COJJHCYHBIMU U 3EMHBIMU SABJICHUAMMU.

Buyrpennee crpoenne Conuna. Temnepatypa u nasienue B neHtpe Conuna. [ToHsITHE 0 TEPMOSIIEPHBIX PEaAKIIHIX,
npoTekaronux B rieHTpe Counnna. IlepeHoc sneprun ot nenrpa ConHua Hapyxy. HaGmoneHns cCoMTHeYHbIX HEUTPHUHO.

[Be rpymmel GonpmMx IUTaHeT. 3eMisl Kak HeOecHoe Teno. BHyTpenHee crtpoenume 3emim. ATmocdepa,
MarHurocgepa 1 paJuauoHHbIH MOsIC 3eMIIH.

Ouznueckue ycioBus Ha JlyHe u ee pasmep. Ilpoucxoxnenne ¢opm nyHHOro pesibeda. XMMHUUECKHH COCTaB M
cTpoeHue nopepxHoctu u Heap Jlynsl. UccnenoBanue JIyHbl aBTOMaTUYECKUMU CTAaHIIUSAMU.

Ou3ruecKUe YCIOBUS Ha IMOBEPXHOCTH IUIAHET 3eMHOW rpymmbl: Mepkypuii, Benepa, Mapc - ux penbed u
aTMocdepa.

CrpoeHne, XUMHYECKUH cOCcTaB M (PU3HYECKHE YCIOBUS B aTMoc(epax IIaHeT-TUTaHTOB.
CryTtHuky 1otaneT. Koblia Turaser.

Manslie muianetsl. KomeTsl. MeTeopsl 1 METEOPHBIE MOTOKH U UX CBSI3b C KOMETaMU. MEeTEOPHTHI.
Tema S. 3Be3aHas1 aCTPOHOMHMUS.

Omnpenenenne pacCTOSHUHN 10 3Be311. ENWHUIIBI pacCTOSHUM: TTapceK, CBETOBOM TOJI.

Onpe,ueneHI/Ie OCHOBHBIX XapaKTCPpUCTUK 3BC3M: a0CoII0OTHOM 3B€3,Z[HOI>1 BCJIMYMHBI, CBETUMOCTH, TEMIICPATYPHI,
paanycoB U Macc.

IIBeT u crmekTp 3Be3l, CHEKTpalibHas Kiaccupukanms. JuarpamMmma "CreKTp-CBETUMOCTH" M KJIACChl CBETUMOCTHU
3BE3]: TJaBHAs TOCJEIOBATEIBHOCTh, KPAaCHbIE THUTAHTHI, CBEPXTUTAHTHI, Oeyble Kapiauku. CHeKTpalbHBIN Mapajiakc.
CBsi3p MEXIy Maccoid M CBETUMOCTBIO 3Be3]. BpalleHue u MarHuTHbIE MOJisl 3Be3d. KauecTBeHHBIN U KOJMYECTBEHHBIM
XUMHUYECKHUI COCTaB 3BE3/I.

Kpatabie 3Be3gpl. 3aTMEHHO-IBOWHBIE 3BE3/BI, WX KpUBBIE OJyiecka, OmpeAesieHHne OpOuT W (U3NIECKHX
XapaKTepUCTHK KOMIIOHEHTOB. CIIeKTpaIbHO-/IBOIHbIE 3Be3/161. HEBUINMBIE CITyTHUKHY 3BE3I.

OcobeHHocTH CTPOCHUSA TECHBIX ﬂBOﬁHBIX 3BC3/I.

Omnueckue nepeMeHnsie 38e3abl. [lynbcnpytomue nepemennsie. Ledennsr. CooTHOMEHNE MEPHOI-CBETUMOCTD 1



€ro 3HaYeHUE AT ONpeAETICHUs PACCTOSHUM. J[pyrue TUIbl MyIbCUPYIOLIUX IEPEMEHHBIX 3BE3 /.
OpynrtusHble 38e3b1: THIA U ban3HenoB, HOBBIE H CBEPXHOBBIE 3BE3/IBL.
IIynbcapsl 1 HEUTpOHHBIE 3BE3/bl. PEHTT€HOBCKUE 3BE3/IbI.

BHyTpeHHee CTPOCHUC U 3BOJIIOIUA 3BC3. dusznyeckue yCJI0BUA B HEApax 3BC3M. ypaBHeHI/Ie TUAPOCTAaTUICCKOro
PpaBHOBECH. HepeHoc OHCPIrun KOHBeKHHeﬁ, H3JIyYCHUEM, TCILJIOIPOBOAHOCTLHIO. OHGHKa TEMIICpATypbl U JaBJICHUSA B
HEOpax 3BE3M. TepMOﬂaepHme peakuuu B 3BC3aax. Mopenu 3Be3J TJIaBHOM IOCIEA0BATEIbHOCTH. CTpOGHI/Ie
BBIPOXKJICHHBIX 3BC31: OenbIxX KapJIMKOB U KPACHBIX TMT'aHTOB.

Ilonsitue o Teopum nynscauuil. PanHue craguu 5BONIOLUM 3Be3l. BO3HHKHOBEHHE 3BE3J U IJIAHETHBIX CHCTEM.
VX0 3B€3]1 ¢ TVIaBHOM MOCIIEN0BATEIHHOCTH. DBOIIIONM 3BE3] OOJIBIION W Mayioil Macchl. KOHEUHBIE CTaguN 3BOJIOLNN
3BE3/1: OCIble KapJIuKH, HeWTPOHHBIC 3BE3/1bl, "UepHBIC ABIPhI". Bembllka CBEpXHOBOM 3BE3/IHI.

HpOI/ICXO)K,Z[eHI/Ie XUMHUYCCKHUX DJICMCHTOB.
Tema 6. 'anakTHyeckasi 1 BHerajJakTuueckas acTpoHOMMUHA.

TlamakTika. Mneuansiii myTe. [IoHATHS 0 MeTOaX 3BE3THON CTATUCTHKH: (QYHKIUS ONEcKa, paclpeesicHHe W YUCIIO
3Be3] B ['anakTuke.

Z[I/Iq)q)y'?:Haf{ Mmatepud B l'amaktuke. IlormomeHue cBeTa M NOKpaCHCHUE 1BCTa 3BE3M1. TeMHBIE U CBETIIBIE
TYMaHHOCTH, INIAHETAPHBIC TYMAHHOCTH. duznyeckue poueCcChbl B TYMAHHOCTSIX.

I'amakTHyeckue PaaAuONCTOYHUKHN U OCTAaTKH B3PLIBOB CBEPXHOBBIX 3BE3 .

3Be3HBIC CKOIUICHUS W ACCONHWAINH: IIAPOBBIC M PACCESHHBIC CKOIUICHHUS, WX JAHArpaMMBI CIEKTP-CBETHMOCTH U
OIICHKa BO3pacTa CKOIUICHWH. 3BE3IHBIC acCOIMAallid M WX CBA3b C MecTaMu 3Be3fqooOpasoBanms. Pacmpenencnue
cKoImieHni B ["amakTuke.

CoOCTBeHHBIC TBMKCHUS U JIy4eBbIe CKOPOCTH 3Be3. JIBmkeHne ComHeuHol cucTeMbl. Bpanienue ["anakTHKH.
Pacnipenenenue Bogopoa o paauoHadII0IeHHUSIM U CIIMpalibHas CTPYKTypa [ anakTuku.

3BE3HBIC HACEJICHUS U MOACUCTEMBI | alakTUKH.

Kocmuueckue myun u MarHuTHBIE TIOJIS B [anakTuke.

Breranakrmueckas actpoHomus. Kitaccnpukaius raakTuK: DA THYECKUE, CIIUPAbHBIC M HENPaBUIIEHBIC.

Paccrosans nmo ramaktuk. KpacHoe cMelieHHEe B CIEKTpax TajdakTHK. 3akoH Xa006ma. dusnyeckue CBOICTBa
rajaKkTUK.

Slapa ramakTMK M WX aKTUBHOCTb. PajguoranakTUkd M KBa3apbl. PacripeienieHue rajgakTUK B IPOCTPAHCTBE.
CkoreHusl raTakTHK. MeTrarajlakTuka.

Tema 7. KocmoJsorusi 1 KOCMOrOHHUSA.

DoToMeTpUYEeCKUH W TPaBUTAIMOHHBIN Hapagokchl. OOmas TeopHs OTHOCHUTEIBHOCTH. DJIEMEHTHI KOCMOJIOTHH.
Monens @punmana pacumpstonieics Beenennoit. Monens "ropsueit” Beenennoil. Pannune craguu sBosrory BeeneHHOM.
OOpazoBanue reiaus U OOBSICHEHHE HPHPOJBI PeNUKTOBOrO (3-X rpamycHoro) msnydeHus. HeycroiumBocth [xuHca u
oOpazoBanue TamakTHK u 3Be3n. JKu3Hb W cMepTh 3Be3[. OCOOEHHOCTH SBOJIONMH TECHBIX JIBOHHBIX 3BE3NI.
[Ipoucxoxaenre CoTHEUHON CUCTEMBI.

dunocodekre 1 METOAONOTHIECKHE BOIPOCH.. MaTepuanbHOCTh MUpa M €MHCTBO 3aKOHOB BO BcenenHoit. Mecto
yenoBeka BO BceeneHHo# (aHTporHbi mpuHimi). [IpobiemMsl moucka xu3nu Bo Beenennoit. [Ipo6iieMbl moKMcKa U CBSI3U €
BHE3EMHBIMHU IMBUIM3ALHIMHU.

5. IlepeveHb Yy4eGHO-METOIUYECKOT0 OOeCTEeYEHHS IS CAMOCTOATEBLHOH PaGoThl 00ydYarOUIUXCS IO
JUCHUITHHE (MOYJTI0)

CamocrostenbHas pabora 0OyYarOIIMXCSl BBINMOJMHAETCS 10 3aJaHUI0 W HPU METOANYECKOM DPYKOBOJICTBE
npenogasaTens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa MojpasjersieTcss Ha
CaMOCTOSATENILHYIO PadOTy Ha ayAMTOPHBIX 3aHATHSAX U HA BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO padory. CamocTosTebHAsS
pabora oOyyaronuxcs BKIIOYAET KaK ITOJIHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTIEIBHBIX TeM (Pa3/elioB) TUCLUILIHHEL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaMBAEMBIX BO BpeMs ayAUTOpPHOW paboThl. Bo Bpems caMoOCTOSTENbHON paboTh
oOydJaromuyecss YUTAlOT M KOHCHEKTUPYIOT y4eOHYI0, Hay4HYI0 M CHpPaBOYHYIO JIMTEPaTypy, BBINOJHSIOT 3aJlaHus,
HaTpaBJIeHHBIE HA 3aKpeIUIeHHE 3HAHWH M OTPabOTKy YMEHHH M HABBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEXYTOTHOMY
KOHTPOJIIO 110 JUCIUILINHE.

OpraHuzanusi CaMOCTOSTENBHONH pPabOTBI 0OYdYAIOMMXCS pPErJIAMEHTHPYETCS HOPMATHBHBIMH JOKYMEHTaMH,
y4e0HO-METOINIECKON JTUTEPATypPOr M AIEKTPOHHBIMHI 00pa30BaTEIbHBIMU PECYpPCaMH, BKITIOYAS:

[opsimox opraHm3amMy W OCYIIECTBICHHS OOpa30BaTEIHHON NEATEIHHOCTH MO 00pa3oBaTEIbHBIM IPOTpPaMMaM
BEICIIEro o0Opa3oBaHWs — TMporpaMMmaM OakajaBpuara, INpoOrpaMMaM CIEIHAINTETa, IporpaMMaM MarucTpaTrypsl
(YTBep>KIeHHBIH NMpHKa3oM MUHHCTEpCTBa HayKH M Bbicuiero oOpaszoBanus Poccuiickoit dexnepanym ot 6 anpens 2021
rozga Ne 245)



YcraB  denmeparbHOTO  TOCYIapCTBEHHOI'O  aBTOHOMHOTO  oOpa3oBaTenpHOro  yupexiaeHus "Kazanckuit
(ITpuBokcKkwmii) dhenepanbHbI YHUBEPCUTET"

[lpaBuma BHYTpEHHEro pacmopsaika (enepaJbHOTO TOCYAApPCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTEIBHOTO
yUpexIeHns BIcIIero npodeccruonansaoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansupiii yHuBepcutet"

JlokaneHble HOpMaTHBHBIE aKkThl Kazanckoro (IIpuBomkckoro) (enepanbHOro yHUBEpCUTETA

6. ®oH/1 OLICHOYHBIX CPeICTB 10 JUCHUIINHE (MOAYJII0)

@DOoHIl OLEHOYHBIX CPEACTB IO IUCHUIUIMHE (MOIYJIO) BKIIOYACT OICHOYHBIE MaTEpHalbl, HAaIpaBICHHBIC Ha
MIPOBEPKY OCBOCHUS KOMIICTCHIMH, B TOM 4YHCJIE 3HAHWH, yMEHHH M HaBBIKOB. DOHJ OILEHOYHBIX CPEACTB BKIIOYACT
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B ¢oHze O11eHOYHBIX CPEACTB CONEPKUTCS Clienytolias HH)OpMaIusi:

- COOTBETCTBHE KOMIICTEHIINH IITAaHNPYEMBIM pe3yJIbTaTaM 00ydIeHHs M0 AUCIHIUINHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMIIETCHITHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKH 110 JUCLUIIHHE (MOAYJIIO);

- ONMCAHUE MOPSIKa IPUMEHEHHS U MPOLEAYPHI OLICHUBAHUSA VISl KaKIOTO OLIEHOYHOTO CPECTBA;
- KpUTEPHUH OLICHUBAHUS I KaXI0T0 OLIEHOYHOI'O CPE/ICTBA;

- COIepXaHWE OIICHOYHBIX CPEICTB, BKIIOYas TpeOOBaHWS, NpPEABABISACMBIC K IEHCTBHAM OOYJalOLIMXCH,
JIEMOHCTPUPYEMBIM pe3yibTaTam, 3aJaHusl Pa3IuYHbIX THUIIOB.

®OoHZ OIIEHOYHBIX CPEICTB MO OUCHUIUINHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIHIUIHHBL (MOIYITIO).
7. IlepeyeHb JUTEPATYPbl, HEOOXOAMMOM JAJISl OCBOEHUS JUCUMIIMHBI (MOIYJI51)

OcBoeHHE IUCHMIUIMHBI (MOIYJS) IpeArojaraeT u3ydeHHe ydeOHoil nuTeparypel. JIuTeparypa MoxeT OBITh
JOCTYITHA 00YYAIOMKUMCS B OHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX M3 HUX):

- B DJJIEKTPOHHOM BHJE - 4Ye€pe3 3JICKTPOHHBIC OMONMOTEYHBIC CHCTEMbl Ha OCHOBAaHMM 3aKIOYeHHBIX KDY
JIOTOBOPOB C TIPaBo00OIaaTeNnsIMHu;

- B Ie4aTHOM BHe - B Hayunoit 6ubmmoreke EmaOyxckoro uacturyra KOVY. Obyvaromecs noay4anT yueOHYO
IUTepaTypy Ha aOOHEMEHTE II0 YHWTATeNbCKUM OMJIeTaM B COOTBETCTBHM C IpaBWIAMM I0Jb30BaHMsA HayduHoi
OubINOTEKOH.

OJNeKTpOHHBIE U3/IaHMs AOCTYIHbBI AUCTAHIIMOHHO U3 JII000H TOYKHU MPU BBEACHUHM O0YJAIOIUMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DIeKTpoHHBIH yHuBepcuteT". Ilpu HCIONIB30BaHMM TMEYATHBIX H3JaHUM
OubnroTeuHpld (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He Menee 0,25 sk3eMmiuisipa Ha KaKAoTo
o0ydaromierocs U3 4ucia JIUL, OJHOBPEMEHHO OCBAaHBAIONIUX JAHHYIO AUCLIUILIHHY.

[Tepeuens y4eOHOIt JuTEpATYpBl, HEOOXOJUMOM AJIsi OCBOCHUS TUCHUILIMHBI (MOMLyJIst), Haxonutcs B [Ipusosxenun 2
K pabodeil mporpamme AUCHUIUTHHBI. OH MOUICKHUT OOHOBJICHHIO TNPH HU3MEHEHHH YCIOBHHA 10roBopoB KDY ¢
paBooOIaAaTeNsIMA  AJICKTPOHHBIX M3JaHWH WM IIpH HM3MEHEHMH KOMIUIEKTOBaHWS (oHnoB Hayunolt Onbmmorexn
Ena0yxckoro naCcTHTYTa KOV,

8. Ilepeyenp pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKALIMOHHOW ceTu 'UHTepHer", He0OXOAUMBIX IS
OCBOEHMSI JMCHUILTUHBI (MOYJIs1)

actpodopym - http://www.astronomy.ru
actporomus P® - http://www.actporomus.pg
actpoHomus - http://www.astrotime.ru/

9. MeTonnyeckne yKazaHus Jisi 00y4alomMuxcsi 0 0CBOEHHIO TUCUMIJIMHBI (MOLYJIs1)

Bupn pador MeTtoan4eckne peKOMeH AN

JIEKLIAU JleK1IMOHHBIE 3aHATHS IPOBOJASATCS C UCIOJIb30BAHUEM HHTEPAKTUBHBIX TEXHOJIOTUI 1
MIPEIOoIaratoT aKTUBHOE Y4aCTUE CTYAEHTOB. [l HOATOTOBKY K 3aHATUSAM PEKOMEHIYETCs
BBIJIEIIAITH B MaTepHaie NpoOJeMHBIE BOIIPOCHI, 3aTparnBaeMble IIPETojaBaTesieM B JICKIIUH, 1
TpyNIUpPOBaTh HHPOPMALHIO BOKPYT HUX. JKenaTebHO BRIIEIATH B HCIIOIB3yEeMOM
JUTEpaType IMOCTAHOBKH BOIIPOCOB, HA KOTOPBIE Pa3HBIMH aBTOPAM MOTYT OBITH JaHBI
pa3iu4Hble 0TBEeTHL. Ha OCHOBaHMM IOCTAHOBKHM TaKHUX BOIPOCOB CIIEAYET COOMPATh
apTyMEHTHI B ITOJIb3Y PA3INYHBIX BAPUAHTOB PEIICHUS TOCTABICHHBIX IPOOIEM.

MPAKTUYECKHUE 3aHATHUS Ha nmpakTuuecknx 3aHATUSAX U3ydaeTcss METOUKA U TPOU3BOUTCS PEIICHHE TUTIOBBIX 3a/1a4.
PaboTa Ha MpakTHYECKUX 3aHATHUAX MPEIOJIaraeT MOBTOPEHHE TEOPETUIECKOT0 MaTepuara,
AKTHBHOE y4acTHE B COBMECTHOM PEIIECHUH 3a/1a4, OTYETHI 110 BHITIOJTHEHHOHN JTOMAaITHeH
pabote, BBICTYIUICHUS C TOKJIaIaMU M BBITIOJIHEHUE 3aJaHUI MTOJT PYKOBOJACTBOM
MIpero/iaBaTes.

nabopaTopHbie paboThI JlaGopaTopHble 3aHSITHS - 3TO OJIHA U3 PA3HOBHIHOCTEH MPAKTHYECKOTO 3aHSITHSI,



http://www.astronomy.ru/
http://www.астрономия.рф/
http://www.astrotime.ru/

Bun pador Metoauyeckue peKoMeHAAINU

siBIstromascs 3¢ pexTrBHON GopMoli yueOHBIX 3aHATHI B OpraHU3aIM1 BBICIIETO
oOpazoBanus. JlabopaTopHBIe 3aHATHS HMEIOT BRIPAKCHHYIO CIICITU(PHUKY B 3aBUCIMOCTH OT
yueOHOM TUCHUIUINHEL, YTIITyOISIOT M 3aKPEIUIAIOT TEOPETHISCKHE 3HAHKA. Ha 3THX 3aHATHAX
CTYIEHTHI OCBaUBAIOT KOHKPETHBIC METOIbI U3YYCHHS TUCIUILIHBL, 00Y4aroTCs
9KCIEPUMEHTANBHBIM CIIOCO0aM aHaJIN3a, YMEHHIO PadoTaTh ¢ IPUOOpaMU U COBPEMEHHBIM
obopynoBanueM. JlabopaTopHBIe 3aHATHS TAIOT HATJITHOE TIPEICTABIICHIE 00 M3ydaeMbIX
SIBJICHHAX U IIPOIIECcaX, CTYICHTHI OCBAHBAIOT IIOCTAHOBKY M BEJICHUE KCIEPUMEHTA, y4aTcs
YMEHHIO HaOJII0AaTh, OLIEHUBATH MOJyUYEHHBIE PE3YyJIbTaThl, JAENaTh BEIBOIBI M 0000IIEHNS.

camocTosiTensHas pabora | CamocrosTenbHas paboTa CTYJCHTOB MPEICTABIAET COO0M KOMIUIEKC YCIOBHHA O0yUCHHS,
OpraHU3yeMBIX IIPEHoaBaTeNieM H HAaIPAaBICHHBIX Ha CAMOIIOArOTOBKY yJaluxcs. YueOHas
JeATENFHOCTD MIPOTEKaeT 0e3 HEMOCPEACTBEHHOTO YUacTHs IIPEHoAaBaTeNsl U 3aKII09aeTCs B
popaboTKe JEKIIMOHHOTO MaTepHala, U3y4eHUH y4eOHOH JIUTepaTyphl M3 OCHOBHOTO U
JIOIIOJTHUTENBHOTO CITHCKA. ITOJI'OTOBKE K YCTHOMY OIIPOCY M TECTHPOBAHHUIO, K
MIPaKTHYECKUM 3aHATHSM.

3a4er 3auyer siBisieTcst HOPMOIt OLIEHKH Ka4eCTBa OCBOCHHS CTYICHTOM 00pa30BaTelbHON
IporpaMMebl IO JUCHUIIIIMHE. Ilo pe3yibTaTaM 3a4€Ta CTYACHTY BBICTABJIACTCA OLICHKA
"3auTeHO" WM "HE 3a4TeHO". 3a4eT MOXKET MPOBOAUTLCS B (POpPME YCTHOTO OIpoca Mo
OueraM (Bompocam) win 0e3 OUIIETOB, C MPEABAPUTEIILHOM MOAr0TOBKO i 6e3
MOJIrOTOBKH, 110 yCMOTpeHHI0 Kadenpsl. [IpenoaaBaTens MOXKET MPOCTaBUTH 3a4eT 0e3
oIpoca Wi cobeceI0BaHKs TEM CTYJEHTaM, KOTOPbIe aKTHBHO Y4acTBOBAJIM Ha
MPAKTUYCCKUX 3aHATUAX.

9K3aMeH Ok3aMmeH sBIsieTcst POpMON UTOTOBOW OIIEHKH KayecTBa OCBOCHUSI CTY/ICHTOM
00pa3oBaTeIbHOM NPOrpaMMBI 110 TUCLUILIMHE B [IEJIOM HIIH IO pas3jeny AMCHMILIMHEL [To
pe3ynbTaTtaM dK3aMeHa CTYJIEHTY BBICTABIISETCS OlIEHKA "OTIU4HO", ""Xopomio",

"y IOBJIETBOPUTENBHO" MM "HEYAOBIETBOPUTENBHO". DK3aMEH MOXKET POBOAMUTHLCS B hopMe
YCTHOTO ompoca 1o dmieram (BompocaM) win 06e3 OMIETOB, ¢ peaBapUTeILHON
MOATOTOBKOM MM 0€3 MOATOTOBKH, 10 YCMOTPEHHUIO Kadeaphl.

10. TlepeyeHbr HHMPOPMANMOHHBLIX TEXHOJOIHWii, HCNOJb3yeMbIX MPH OCYIIECTBJIEHHMU 00pPa30BaTEIbLHOIO
npomecca no AUCUMILIMHE (MOAYJIIO), BKJIWYAsl IepedyeHb MPOrpPaMMHOr0o odecrevyeHuss U MHGOPMANMOHHBIX
CIPABOYHBIX cUCTeM (MPHU HEOOXOTUMOCTH)

[lepedens MHGOPMAIMOHHBIX TEXHOJOTWH, MCIOJIb3YEMBIX HPH OCYLIECTBICHHH O0pa30BaTeNbHOTO Ipolecca Mo
JUCIUIUIMHE (MOAYJIIO), BKJIIOYAsl IEepedeHb NMPOTPaMMHOr0 oOecrieueHns: W MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. OnucaHue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /sl OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

Vuebnas ayauropus Ne 66 (423600, Pecniyonuka Tatapcran, r. Emabyra, yn. Kasanckas, 1. 89) s npoBeneHus
3aHATHUIl CEeMUHAPCKOTO TUIIA, IOMEIEHUE JJIsl XPaHeHUs ¥ MPOQUIAKTHIECKOro 00CyKHBaHHUs yueOHOro 000pyIOBaHUs
(JTabopaTtopuss Teopun u METOIUKM TPEMNOJIaBaHUsl OCHOB dHepreTuku). KoMmriekt mebenu (mocajoyHbx MecT) 32 miT.
KoMmmexkt mebenn (mocalovHbIX MecT) [uisi mpenojaBatens 1 mr. MenoBas jgocka | mr. IlapTtel ¢ yueOHBIM
obopynosanueM 5 wt. HoyrOyk 11 mr. Crona 4 mr. Crou ¢ 1abopaTopHbIM 000py10BaHUEM 3 IIT.

Vuebnas ayauropus Ne 86 (423600, Pecriy6nuka Tatapcran, r. EmaGyra, yin. Kasanckas, 1. 89) mis nposeneHus
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, TPYIIOBBIX M WHAWBHIYaJIbHBIX KOHCYJIBTAIMH, TEKYIIETo
KOHTPOJSI M TPOMEXyTOo4HOH arrectanuu. Kommurekr mebemn (mocamounbix mect) 100 mT. Kommmexkt wmeGemn
(mocamouHBIX MecT) Ui TpermofaBaresst 1 mr. MenoBast ocka HactenHast | mt. UHrepaktuBHas TpubyHa intel core i3 1
mrt. Monutop LG,22d 1 mT. Ilpoekrop Panasonic VX400 1 mr. Komonku 20w 6 mr. Ycumurens 3000w, Mukmiep
Xenyx1202, muxpocdonsl, [Toprperst 12 mT. Beb6-kamepa. Beixox B MHTEpHET, BHYTPHUBY30BCKass KOMIbIOTEPHAs CETh,
JOCTYIl B 3JIEKTPOHHYIO HMH(OPMaIMOHHO-00pa3oBaTebHyI0 cpeny. Habop ydueOHO-HAamIAAHBIX MOCOOMH: KOMILIEKT
MIPE3eHTaIMH B JJIEKTPOHHOM (opMaTe MO MPernojaBaeMoi JUCHUIUIMHE 3-5 mT.

12. CpeacrBa aganranuy NpenoAaBaHus JHCHMUILIMHBI K MOTPEOHOCTAM 00y4aloIUXcd WHBAJIMI0B M JIMI C
OrpPAaHUYCHHBIMH BO3MOKHOCTSIMH 30POBBS

IIpn HeoOxommMocTH B 00pa30BAaTENbHOM TMPOIECCE TNPHMEHSIOTCS CISAYIOIIHE METOABl M TEXHOJOTHH,
obieryaroniyue BOCTIpUsTHE WHPOPMAIMU OOYYAIOIMUMUCS WHBATUIAMH W JIMI[AMU C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU
3II0POBBS:

- CO3daHHe TEKCTOBOM BEpCUHN JII000r0 HETEKCTOBOI'O KOHTCHTA JUISI €TI0 BO3MOXKHOIO npeo6pa3013aHm B



AJIbTCPHATHUBHBIC (l)OpMI)I, yHO6HI>Ie JJI pas3jInYHbIX HOHL3OBaTeHeﬁ;

- CO3JlaHME KOHTEHTa, KOTOPBIH MOXKHO IPEICTaBUTHh B PA3IMYHBIX BUAAX 0€3 MOTEPH NAHHBIX HIH CTPYKTYPBHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMPOBAaHUS TEKCTa W H300paXKeHHH Oe3 IMOTepH KadecTBa, HPELyCMOTPEThH
JIOCTYIHOCTH YIPaBJICHUS KOHTEHTOM C KIaBHATYPBI;

- CO3/1aHME BO3MOKHOCTEH [T 00yJaroInXCsl BOCIPHHNMATE OIHY U Ty 'k€ HMH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIA ¢ HAapYMICHUWSIMH ClIyXa MOJydalnd HH()OPMAanWio BU3yalbHO, C HApyLICHUSIMHU 3pEHUS -
ayAnanbHo;

- TpUMEHEHHE MPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOMINX BO3MOXKHOCTH OCBOCHMS HAaBBIKOB W YMEHHH,
(bopMHpYyEeMBIX AMCIMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIBHBIX JlabopaTtopuil u
CHUMYJISILIMOHHBIX TEXHOJIOTHH;

- TpPUMEHEHHE JUCTAHIMOHHBIX 00pa30BaTENBHBIX TEXHOJOTHH Uil Iepefayd WHQOpManuy, OpraHu3aliu
pa3iuuHbIX (OpM MHTEpaKTHBHOW KOHTAaKTHOW paboThl 0Oydaromierocsi ¢ NpernojaBaTeleM, B TOM 4YHCIIE BEOWHapoOB,
KOTOpBIE MOTYT OBITH HCIIOJIB30BAHBI JUIS MPOBEICHUS BUPTYAIbHBIX JIEKIHMH C BO3MOXKHOCTBIO B3aMMOJAEHCTBHUS BCEX
YYaCTHUKOB JUCTAaHIIMOHHOTO OOy4YEeHHSs], IPOBEJCHUSI CEMUHAPOB, BBICTYIUICHHS C JOKJIQJAMH M 3alUThl BHIIIOJHEHHBIX
paboT, NpoBeJeHUs TPEHUHT OB, OPraHU3alM1 KOJUIEKTUBHON paboThl;

- NpPUMEHEHHE JUCTAHLIWOHHBIX O00pa30BaTENIbHBIX TEXHOJOTWH Uit opraHu3auud  (opM TEKyIero u
IIPOMEKYTOUHOTO KOHTPOJIS;

- YBENMYCHHWE NPOJODKUTEIBHOCTH ClAa4d OOYYaloIMMMCS WHBAJIUIOM WJIM JIMIOM C OTPaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3710pOBbs ()OPM ITPOMEKYTOUHOH aTTECTANH 110 OTHOLICHHUIO K YCTAaHOBJIECHHOH NMPOAOKUTEIBHOCTH HX
chavm:

- TIPOAOJKUTENHLHOCTH Cllaud 3a4éTa WM 9K3aMeHa, IPOBOJMMOrO B NMUCbMEHHOH (opme, - He Oosee uem Ha 90
MUHYT;

- NPOAOJDKUTEIHHOCTH IOJTOTOBKM OOYYarolerocsi K OTBETYy Ha 3a4y€Te WM JK3aMEHe, NMPOBOIAMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIIerocs pu 3aluTe KypcoBOi paboTHI - He Ooiee 4eM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsMEH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO

44.03.05 "Ilemarorudeckoe obpazoBaHue (C ABYMs MPOGWIAMH MOArOTOBKK)" M MpOodUI0 MOArOTOBKH "MaTtemaTuka u
¢dusuka".
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMbIM pe3yJibTaTaM 00y4YeHHs M0 TUCHUTIIUHE (MOTYJII0)

Kon u HammeHoBanue | MHAMKATOPBI JOCTHKEHUS] KOMIeTeHINHU ISt | OneHO4YHbIe cpeacTBa TeKyliero
KOMIIeTeHIuH JAHHOI JUCUUTIHHBI KOHTPOJIs " MPOMeKYTOYHOI
aTTecTaluu

[NK-3 Cnocoben 3HaTh METOMBI IPOCKTUPOBAHUS, OpraHn3anuy 1 | Tekymiuii KOHTPOJIb:

MIPOEKTUPOBATb, aHaJIM3a IEJaroTMYEeCKOW NeATEeNbHOCTH [UIs | YCTHBIM ONpOC MO TeMaM:
OpPraHU30BBIBATE U obecrieuennst mocnenoBatenbHOCTH m3noxeHus | Tema 1. Chepuueckas actpoHomus. Tema
aHAJIU3UPOBATh Marepuala 10 acTpoHOMMH, YycraHoBieHus | 2. HebGecnas mexanuka. Tema 3. Mertomabl
MIe1arOTMYECKYI0 MEKAUCIMIUIMHADHBIX ~ cBsA3ed  Qu3uMkun ¥ | acTpodu3udeckux uccienoanuii. Tema 4.
JIeATENILHOCTB, ACTPOHOMMUHU C JPYTUMH JUCHUIUIMHAMU. IIpupona ten ConHeuHol cuctemsl. Tema
obecrieunBast 5. 3Be3mHas actpoHomus. Tema 6.
MOCTIEI0BATENBHOCTh YMeTr NpOEKTHUPOBaTh, OpPraHM30BbIBaTH M | ['amakThdyeckas ¥ BHEraJlaKTHYecKas

U3JI0KCHHUS MaTepuasa
U MEXIUCUHUILTHHAPHBIC
CBSI3U MAaTEMATUKH U
(bUBHKH ¢ IPYTHMH
JHMCUUIUTHHAMUA

AHAITU3UPOBATH MEJArOTHYECKYIO NEeSTeIbHOCTb,
obecrieunBas I10CICHOBATEILHOCTh H3JIOKCHHS
MarepHana 1o ACTPOHOMUH u
MEOKIUCHUIUIMHAPHBIE  CBS3M  (QU3UKH |
ACTPOHOMHMH C JPYTHMH AUCLIUIUTHHAMH.

BJ'IaZ[eTB CIIOCOOHOCTBIO MPOCKTUPOBATH,
OpraHMU30BbIBATH n aHaJIN3UPOBATh
NnEeJarorn4eCKyro  ICATCJIbHOCTD, obecrnieunBas

MOCJICA0BATCIIBHOCTh HM3JIOKCHHA MaTepualia H
MEKIUCTUITITIMHAPHBIC CBsA3U (bI/I3I/IKI/I u
ACTPOHOMUHU C APYTUMU JUCHUITIIMHAMU.

actpoHomusa. Tema 7. Kocmomoruss u
KOCMOTOHUSL.

TecTupoBaHHUE 110 TEMAM:

Tema 1. Coepuueckas actpoHomus. Tema
2. Hebecnas mexannka. Tema 3. Mertosl
acTpOQU3NIECKUX HCCIICTOBAHUM.
JlabopatopHbIe pabOTHI IO TEMaM

Tema 1. Chepuueckas acrpoHomusi. Tema
2. HeGecnas mexanuka. Tema 3. Metoasl
actpodusmyeckux uccienopanuii. Tema 4.
IIpupona ten ConHeuHoH cucteMmsl. Tema
5. 3Be3/iHas aCTPOHOMUSL.
IIpomeskyTouHasi aTTecTamus:

3adeT, DK3aMeH

2. Kpurepuu oueHuBaHus c)OPpMHPOBAHHOCTH KOMIIeTeHIMIA

Komnerenuus 3auTeHo He 3auTeno
Brbicokuii ypoBeHb CpenHuii ypoBeHb Hu3skuii ypoBenb Huske noporosoro
(86-100 6aa10B) (71-85 6a10B) (56-70 6am10B) YPOBHS
(0-55 6ajoB)
T1K-3 3HaeT METOIbI 3HaeT METOIBI 3HaeT METOIbI He 3naet metoas!

MPOEKTUPOBAHMUS, MPOEKTUPOBAHHS, MPOEKTUPOBAHMUS, MPOEKTUPOBAHMS,
OpraHu3aluy U OpTaHM3aId 1 OpTaHM3aIiK 1 OpTaHM3aIY 1 aHaJIN3a
aHanM3a aHaIM3a aHaImM3a TIeIaroTHYecKom
Telarorm4ecKom TIelarormuecKom TeJIarorMIecKoi JeITeNILHOCTH JUIsl
JEATeILHOCTHU JUTS JEeATETbHOCTH JUISt JIeSITEIIbHOCTH JUISl obecrieueHus
obecrieueHus obecrieueHus obecrieueHus TI0CIIEI0BATEIILHOCTH
MOCJIEI0BATEILHOCTH HOCJIEI0BATEILHOCTU MOCJIEI0BATENILHOCTH W3JI0KEHUS MaTepuana,
U3JI0KEHMS MaTepuaa | HU3JIOKEHUS M3J0KEHUS MaTepuana | yCTAaHOBJIICHHUS
10 aCTPOHOMHH, MaTepHaia o 10 aCTPOHOMMH, MEXXTUCIUIUTHHAPHBIX
YCTaHOBIICHUS ACTPOHOMHH, YCTaHOBIICHHS CBsI3eH (PU3HUKH U
MEXKIUCTUITTIMHAPHBIX YCTaHOBJICHUA MEXKIUCTUTITIMHAPHBIX ACTPOHOMUHU C IPYTUMHU
cBsI3eil Pu3nKN 1 MEXIUCIUIITIMHAPHBIX | CBsI3eH QU3NKH U JYCUUIITMHAMA
ACTPOHOMMUHU C CBsI3el QU3MKHU U ACTPOHOMMH C
JpyruMu ACTPOHOMMHU C JpYTUMU
JUCLUIUINHAMU JpyrumMu JCIUIUIMHAMHU.

JUCLUILUINHAMH. JlomyckaeT TUITUYHBIE

HcnsiThIBaET npu GopMyIupoBKe

HE3HAUUTEJIbHBIE METOJIOB WU

3aTpyAHEHUS IIPU H3JI0KEHUN

(dopmynpoBKe TEOPETHYECKOTO

METOJIOB Marepuaa 1o

ACTPOHOMHH

Ymeer YmMmeer Ymeer He ymeer
IPOEKTHPOBATH, MPOEKTUPOBATb, IIPOEKTUPOBATH, MPOEKTUPOBATE,
OpraHMn30BbIBATH U OpPraHnu30BbBIBATH U OpraHmu30BbIBATH U OpPraHnu30BbIBATH U
AHAJIN3UPOBATH AHAJIN3NUPOBATH AHAJIM3UPOBATH AHAJIU3UPOBATh
MEeIarOrMYECKYT0 e JarOTHYECKYTO MEeJarOrMIECKYI0 TIeJarOTHYECKYIO




JeATENbHOCTb,
obecrieunBast
TMIOCIIE/I0BATENILHOCTh
H3II0KEHHS
Marepuaa 1o
ACTPOHOMHMH U
MEXIUCIUIUTHHAPHbIE
CBSI3U (DU3UKA U

JeATENbHOCTb,
obecnieunBast
TIOCIIEI0BATENILHOCTD
H3II0KEHHS
Marepuaia Mo
aCTPOHOMHMH U
MEXIUCIUIUTHHAPHEIE
CBSI3U (DU3UKH H

JeATEIbHOCTb,
obecrieunBas
MIOCJIE/I0BATEILHOCTD
M3II0KEHHSI MaTeprana
10 ACTPOHOMHH H
MEXIMCLUIUTHAPHbIE
CBSI3U (DU3UKH H
ACTPOHOMHHU C

JeSATEIbHOCTD,
obecrnieunBast
MOCJIE/IOBATENILHOCTD
U3II0KEHHS MaTepraa
10 aCTPOHOMUH U
MEKTUCLUIUTHHAPHBIC
CBS3U (QU3UKH H
ACTPOHOMHMHU C IPYTHMH

ACTPOHOMHH C ACTPOHOMHMHU C JPYTHUMHA JTUCIUIUTMHAMUA
JIpYrUMU JIpYrUMHU JIUCITATUTMHAMH.
JUCIUTUINHAMHA JUCITUTLTAHAMH. JlonyckaeTt TUIHYHbIC

HcnbITeIBaeT npu GOpMyITUPOBKE

HE3HAYUTENBHEIE METOJIOB WIIH

3aTPYAHCHUS IPH H3JI0KEHUN

BBEIOOpE METOJIOB TEOPETHICCKOTO

Marepuaa mo
ACTPOHOMHH

Brnaneer Brnaneer Brnaneer He Bnageer
CITOCOOHOCTHIO CIIOCOOHOCTBIO CITOCOOHOCTHIO CITIOCOOHOCTBIO
MIPOEKTUPOBATH, MIPOEKTUPOBATH, MPOEKTUPOBATH, POEKTHPOBATH,
OpFaHI/I3OBLIBaTL u OpFaHI/I3OBI)IBaTI) nu OpFaHI/I3OBbIBaTL nu OpFaHI/I?:OBI)IBaTL nu
aHaIN3UPOBATH aHaIM3UPOBAThH aHaJIM3UPOBATH aHaJIM3UPOBATh
MeIarorMYeCKyro MeIarOrHYECKYI0 MearoruIecKyro MeIarOTHYECKYIO
JIEATENLHOCTD, JIEATENLHOCTD, JIEATENBHOCTD, JIEATENBHOCTD,
obecneunBas obOecrieunBas obecneunBas obecrneunBas
MTOCIIENOBATEILHOCTE MIOCIIENOBATEILHOCTD MTOCIIEN0BATEIHHOCTE MOCJIE0BATENBHOCTD
U3JI0XKCHUS MaTepraja | U3JI0XKCHUS MaTepuaia | H3JI0KCHHUS MaTepuaia | U3JI0KEHHUS MaTepuaia u
nu nu nu MC)KI[I/ICL[I/IHHI/IHapHI)IC

MEXANUCIMIUINHAPHBIC
CBSI3U (DUBUKH U

MEXANUCIMIUTNHAPHBIE
CBSI3M (DU3UKH U

MEXKANUCIMIUIMHAPHBIC
CBSI3U (DUBUKH U

CBSI3M (DU3UKH U
ACTPOHOMMHU C IPYTUMH

ACTPOHOMMH C ACTPOHOMMH C ACTPOHOMMH C JUCHUIUIMHAMU
JIpYrUMH JIpYruMU JPYTUMHA
JUCIUTUTMHAMHA JUCIUTUTMHAM. JIICLUIIIIMHAMH,
HcnbiTeiBaer JIOIyCKaeT THIIMYIHbIE
HE3HAYHUTEIIbHbIC npu GopMyImpoBKe
3aTpyJHEHUS pU METOJIOB HITH
BBIOOpE METOJI0B W3JI0KEHUU
TEOPETHYECKOTO
MaTepHaa 1o
ACTPOHOMMHU

3. Pacnipeneiienue oleHOK 3a GOPMBI TEKYIEr0 KOHTPOJISI K MPOMEKYTOYHYIO aTTeCTALIHIO

Texkyluii KOHTPOJIb:

9 cemectp, 10 cemecTp:

VYcerreiit onpoc o temam: Tema 1. Chepuueckas actpoHomms. Tema 2. HeGecnas mexanuka. Tema 3. Metoabt
actpodusnueckux uccienoBannii. Tema 4. Ilpupona ten Conneunoit cucremsl. Tema 5. 3Be3nnast actpoHomus. Tema 6.
lNanmaktnueckas u BHerajakTH4eckas actpoHomus. Tema 7. KocMosorus 1 KOCMOTOHUSL.

MakcumanbHoe konrdectBo 6amioB o bPC — 10 6amios

TecrupoBanue o Temam: T Tema 1. Chepuueckas actponomust. Tema 2. Hebecnas mexanuka. Tema 3. MeTonsl
acTpO(U3NIECKUX UCCIICIOBAHUT.

MaxkcumansHoe koimdecTBo 6amios mo BPC — 10 6ayios
JlaGoparopusie padotel o Temam: Tema 1. Chepuueckas actpoHomus. Tema 2. HeGecHast mexanuka. Tema 3. MeTobl
acTpodusndeckux uccienoBanuii. Tema 4. [Tpupona ten ConnedHoli cuctemsl. Tema 5. 3Be3Has aCTPOHOMUS.

MaxkcumansHoe koimdecTBo 6amios mo BPC — 30 6ayoB

Hroro: 10 6aynos + 10 6annos + 30 6annos = 50 6annos

IIpomexxyTouHas arTecTanus — 3a4eT, SK3aMeH

[IpomexyTouHast aTTecTalys IPOBOIUTCS MOCIIE 3aBEPILICHNS M3YUEHHS 4acTh B (hopMe, OlpeieIieMoi yueOHbIM
IUIAHOM 00pa30BaTEeNILHOI MPOrPaMMBI € 1IEJIBI0 OLIEHUTh PaboTy 00y4aronerocsi, CTelieHb YCBOSHHUS TEOPETHUECKHUX
3HaHMH, yPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH.



IIpomexxyTodHas aTTecTanus MO JaHHOH TUCIHUIUIMHE IPOBOANUTCS B (pOpME YCTHOTO OTBETa O0YUAFOIIETOCS.
[IpenogaBaTenb, MPUHUMAIONINH 3a9€T, 9K3aMEH 00eCIIedBaeT cilydaifHoe pacTpeiesieHne BApHaHTOB 3a4€THBIX 3aJaHUi
MeXTy 00yJaroIuMICs ¢ TIOMOIIHIO OMIIETOB; BIIPaBe 334aBaTh 00YJAIOMIEMYCsl TOTIOHUTEFHBIC BOIIPOCH U JaBaTh
JOTIOJTHUTENBHBIC 3aJaHNs TIOMUMO TeX, KOTOPEIe YKa3aHbI B OmieTe.

OK3aMEHAIIMOHHBIN OMIIET COCTOUT U3 ABYX MO3HIIHNL:

1. VYcrHbli oTBeT Ha | TeopeTHIecKHid BOMIPOC 110 KYypCY IUCIUILIMHEL — 25 0ainioB

2. YcTHBIN OTBET Ha 2 TEOPETHYCCKHIA BOMPOC 10 KYPCY AUCIUILTUHEI — 25 0aJIIoB.

HUroro: 25 6ayios + 25 6amios = 50 6amios

OO01ee KOJIMYECTBO OaJUIOB MO AUCHUILIMHE 32 TEKYIINI KOHTPOJIb U IPOMEKYTOUYHYIO aTTecTanuo: 50+50=100
0aJIoB.

CooTBeTCTBHE OAJIOB M OILIEHOK:

Jls 3agera:

56-100 — 3auTeHo

0-55 — He 3auTeHO

Jls sK3amMeHa:

86-100 - otaraHO

71 — 85 - xoporiio

56-70 - y10BIETBOPUTEIHHO
0-55 — HeyIOBIETBOPUTEIHHO

4. OueHo4YHbIe CPeACTBA, MOPSIAOK UX MPUMEHEHHUs 1 KPUTEPUU OLeHMBAHUS
4.1. OneHo4HbIE CPeCTBA TEKYLIero KOHTPOJIs

4.1.1. Ycrublii onpoc: Tema 1. Cpepuueckan acmponomus. Tema 2. Hevecnas mexanuka. Tema 3. Memoowt
acmpogusuueckux uccneooganuit. Tema 4. Illpupooa men Conneunoii cucmemot. Tema 5. 36e30nan acmponomus.
Tema 6. I'anakmuueckan u enezanakmuueckas acmponomus. Tema 7. Kocmonozus u kocmozonus.

4.1.1.1. Ilopaodok nposedenus u npoyueoypa OueHusanu

YCTHBIH OMPOC MPOBOJKUTCS HA MPAKTUYCCKUX 3aHATHSIX. OOyJaroIuecs BRICTYIAIOT C TOKIAIaMHU, COOOIICHUSIMH,
JOTIOJIHEHUAMHU, YIACTBYIOT B IUCKYCCHUHM, OTBECYAIOT HAa BOIIPOCHI MPEIOaAaBaTEIIA. OHGHI/IBaeTCH YPOBCHb ZlOMaIlIHeI‘/II
MTOJITOTOBKH T10 TEME, CIIOCOOHOCTh CUCTEMHO U JIOTMYHO H3JIaraTh MaTepHal, aHaAIH3UPOBaTh, JOPMYIUPOBATH
CO6CTBeHHyIO MO31IHI0, OTBE€YATh HAa JOMTOJIHUTCIILHBIC BOIIPOCHI.

4.1.1.2. Kpumepuu ouyenusanusn

8-10 6a1;10B cTaBUTCS, €CJIH 00YUAKOIMIACS:

B oTBeTe KauecTBEHHO PACKPHII cojiepkaHme TeMbl. OTBET XOPOLIO CTPYKTypHpoBaH. [IpekpacHo ocBoeH
TIOHATHHHBIN anmapat. [IpoeMOHCTpUpOBaH BBICOKHH ypOBEHb MOHUMaHUs MaTepuaia. [IpeBocxoHoe ymeHne
(OopMyITHPOBATH CBOM MBICIIHN, 0OCYXIaTh IMCKYCCHOHHBIE TTOJI0)KEHHS.

6-7 6a/1JI0B CTAaBUTCS, €CJIH 00yJaroImuiics:

OCHOBHBIE BOIPOCHI TEMBI PacKpbll. CTPYKTypa OTBETa B LIEJIOM a/IeKBaTHa TeMe. XOPOIIO OCBOCH ITOHATHHHBIN
armapart. [IpogeMoHCTpUpOBaH XOPOIINH ypOBEHb MOHUMAHUS MaTepuala. Xopouiee yMeHne GopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTB JUCKYCCHOHHBIC ITOJIOKCHUS.

4-5 6a/1710B CTABUTCS, €CJIM 00y4arouuics:

Temy wactuuHo packpbil. OTBeT ciiabo cTpykTypupoBaH. [IoHATHITHBIN anmapaT ocBoeH yacTudHO. [ToHnManme
OT/ICJILHBIX MMOJIOKSHHUI U3 MaTepHaa o TeMe. Y JOBJICTBOPUTEIIbHOE YMEHHE (DOPMYTUPOBATH CBOU MBICIIH, 00CYKIaTh
JUCKYCCHUOHHBIC IOJIOKCHUA.

0--3 6an/10B cTaBUTCSH, €CITH 00y IAOIIHIICA:

Temy He packpblil. [IoHATHITHEIN anmapaT 0CBOEH HEYAOBIECTBOpUTENIbHO. [loHnManne Mareprana GparMeHTapHOe
w1 oTcyTcTBYeT. Heymenne gpopmynnpoBars cBOM MBICIH, 00CYKAATh JUCKYCCHOHHBIE TIOJIOKEHUSI.

4.1.1.3. Cooepotrcanue oyenounozo cpeocmea

Dopmynuposka 3a0aHus.

[IpumepHbIE KOHTPOJIBHBIE BOIPOCHI:

Tema 1.

1. OcHoBHBIE NTMHMM M TOYkH HeOecHOW cdeprl. Kympmumamus cermn. Onpepenenne HeOGecHOl chepsl. Kax
TIPOBOJATCS: OTBeCHas MuHUsA, Toukd N, S, W, E. Onpenenenne KyJTbMUHAIIUH, THITHI, BBIBOJ ()OPMYJIBI BBICOTHI CBETHIIA B
BEpPXHEH KyJIbMHHALIMH.

2.HebecHas cdepa u 3emist. Teopema o BbICOTE HONOca MUpa. B3auMHOE pacIoNoKeHNE OCHOBHBIX IIOCKOCTEH.
JIuauu, Todyek HeGecHOM cepsl U 3eMHOro mapa. Jloka3aTh TeOpeMy O BBICOTE MOJIIOCa MHPA.

3. T opu30oHTaNIBHBIE M SKIIMNITHYECKHE KOOPIUHATHI: OCHOBHAS IIOCKOCTh BEPTUKAN M KPYT CKIOHEHUsI, KOOPANHAT
(Ha3BaHMe, oIpeJieTIeHne, 3HaUYeHNE, CYTOUHOE M3MEHEHHUE WITH ITOCTOSTHCTBO).

4.3kBaTopualbHble KOOPIMHATHL: OCHOBHAs IUIOCKOCTh BEPTHKAl M KpPYr CKJIOHEHHWS, KOOpJWHAT (Ha3BaHME,
orpeJieTieHue, 3HaYeHNE, CYTOUHOE U3MEHEHHUE WIIN TTOCTOSTHCTBO).



5.CyrouHoe nBmxeHne HeOecHON chephl Ha pa3IMYHBIX TeorpadUuecKuX IMUPOTax. BOKPyr 4ero IBIKYTCS
ceetmna? PacronoskeHne OCHM Mupa M HEOECHOTO 3KBaTOpa OTHOCHTENIBHO TOPH30HTA Ha Pa3IMUYHBIX reorpapuyecKux
mupoTax. J[BkeHHe CBETHII M yCIOBHA MX HAOMIOICHUS Ha 36MHOM 3KBATOpE, HA TOJIFOCAX M CPEIHHUX MIMPOTax 000MX
TIOJTYTIITapHil 3eMITH.

Tema 2.

1. Bunumoe roguaaoe nsmkenne Connma. CMeHa BpeMeH roja. Vi3sMeHeHne 95KBaTOpHaibHBIX KoopauHaT ConHIa B
TEUeHHEe roja. DKIMIITHKA, SKIMNTHYECKas CHCTeMa KOOpIUHAT 30JUaK. YCJIOBHUsS HAOJIIOJEHHS CO3BE3/AUil B pa3HbIE
BpeMeHa roja. HakioH 3eMHOII ocu 1 3kBaTopa K 3kinuntuke. IloueMy NporucXoauT CMeHa BpeMeH rojia Ha 3eMiie.

2. Bunmumoe cyrounoe nBmkenre CoslHIIA Ha pa3HbIX reorpaduyeckux MHUpOTax 3eMiIM U B pa3HbIe BpeMeHa roja.
Hemwxenust ConHna ai1s HaOo1aTeNst Ha SKBAaTOpE M IMOJIIOcax 3eMJiIM, B CpelHHUX mupoTax. KiumMaTrudeckue mosca, UxX
I'paHuUIIBL, OTyACHHAS BHICOTA 3€MJIH Ha 3THUX TpaHulax U B Enadyre B JHU paBHOJECHCTBHS M COJTHLIECTOSHUS

3.U3mepenne BpemeHu. 3Be3nHoe Bpems. OmnpenesieHHE 3BE3AHBIX CYTOK, MOMEHT WX Hayana, (GOpMyIbl IUIs
OTIpENIETICHHUS 3BE3JHOTO BpeMeHU. ET0 COOTHOMIEHNE CO CPETHUM COTHETHBIM BPEMEHEM.

4. Conreunoe Bpems. OmpenerneHue NCTHHHBIX W CPETHUX CONHEYHBIX CYTOK, WX Hadaio, (GopMyisl. [IpuauHBI
HEPaBHOMEPHOCTH UCTUHHOTO COJTHEYHOTO BPEMEHH. Y PABHCHNE BPEMEHH.

5.CucreMsl cdeTa CpeJHEro CONHEYHOTO BpeMEHH. MecTHOe BpeMs, MOSICHOE, AEKPETHOE, JEeTHEe BpeMs, HX
OTIpeieTICHHE Ha Pa3HBIX reorpadMueckux NoiroTax, Gopmymnsl. MockoBckoe, BceMUpHOE BpeMs. VX cooTHOmIeHHE I
Enabyru. AnroputMm. Kanenmaps. Uto Takoe KaneHAaph, BUABI KalleHAApeH, TPOMMIECKUNA TOJ, CTApblii U HOBBIH CTHIIb.
BcemupHsIii kaneHaapb 1 ero peopmsl. JInHuM aaT.

6. [TonBrxHast kapTa 3Be3aHOr0 Heba. Ha Kakyro IJI0CKOCTh CIIpOeKTHpOBaHa HeOecHast cepa, r/ie Ha KapTe JIMHUH,
TOuKH HeOecHoi cdepbl. Kakue 3a1a4n MOXKHO PEIIUTh C IIOMOIIBIO 3BE3JHOM KapThl?

Tema3.

1. Iswxenne u ¢asbl JIynsl. Opouta Jlynsr Cuaepuueckuii mecsiu, ¢assl JIyHbl, cHHOAWYECKH Mecsii. Buaumoctn
Jlyner B Pa3nbix azax. Ycmosus HaOmromeHus 3emiu ¢ JIyHBL.

2. ConHeuHBIC, JTyHHBIC 3aTMEHNUS. Y CIIOBUS HACTYIUICHHS 3aTMEHHH, UX BUBI, HAOIIOACHUS C 3eMIIH.

3.Bunumoe aBmxeHHe IulaHeT. ['€o- M renHomeHTpudYeckne cucteMbl Mupa. OOBsSCHEHHE NeTIe00pa3HOTo
aBrkeHus. CuiepudecKiii Ieprot 0OpameHus.

4.Kon¢purypauun maneT. KoHdurypamum BHEIIHMX | BHYTPEHHHX IUIAHET, YCJIOBHSA HX HAOIIONCHMS,
COOTHOUIEHHE CHHOJMYECKOTO U CHASPUIECKOTO NEPUO0B OOpaIeHUs.

5. OnemenTs! opOuT mianeT. lllecTs 3M1eMeHTOB OPOUT IIAHET, YTO OHU ONPEACISIOT

6. OnpenesneHre pacCTOSAHUIA, pa3MEepPOB IUIaHeT. [ opu3oHTaNBHBIN mapamiakc. @opmyna paccrosuus. OnpeneneHue
panuyca IIaHeThl.

7.Ormpezesnienue paccTosiHUi 110 3Be3]. ['oanuHbIi mapamiake, GOpMyJIbl PACCTOSHUNM aCTPOHOMHYECKUE €MHUIIBI
N1apCeK, CBETOBOM IOJ.

8. 3axons! Kemepa. Tpu 3akoHa, cliecTBUs U3 HUX, puMeHeHue. Kto Takoit Keruep?

9.3aKk0H BCEMHMPHOTO TATOTECHHUS. 3aKOH, UCTOPHS OTKPBITHS, (OpMyia, 3HaUEHHE TPABUTALMOHHON IOCTOSTHHOM.
Yckopenue cuibl TsbkecTn. OCHOBBI KOCMOHABTHKH. [IpunmBel 1 oTimBeL. [Ipeneccnst Hyramms. Kocmuueckue ckopocrn,
BEIBOJ] (pOpMYIIBI TIEpBOiT KOcMUUeCcKor ckopocTH. LlnonkoBckuid. [TepBrIit HCKYCCTBEHHBIN CITYTHUK 3€MITH.

Tema4

1. Actpocoromerpust. Ompenenenue, karanor [unmapxa, ¢opmyna I[lorcoHa, m3MepeHHe 3BE3IHBIX BEIHYHH.
ActpodoTtorpadus. Vcropus BosHuKHOBeHHS (hoTorpadus. Ee npenmyrnectBo, TpeboBaHme K acTpoPoTorpodam.

2. Tenmeckomel. I'. Tamuieli W ero Teiieckomuveckue OTKpbITHE. Teneckomn-pedpakrop, TeNECKONn pedIieKkTop.
OCHOBHBIE XapaKTEPUCTUKH.

3. AcTpocneKTpocKoIust. 3aKOHBI U3y4YeHUsI a0COIIOTHO YEPHOTO TeJla, BU/IbI CIIEKTPOB, IPUMEHEHHE B aCTPOHOMHHU.
PapgnoactpoHOoMHsT ¥ HOBeWliMe MeToAbl acTpodH3MKH. VICTOpHS OTKPHITHSI KOCMHYECKOTO PaJMOU3IIydeHHs],
panuoTeseckornsl, HHppakpacHas, yIbTpo(HOIEeTOBAs U -aCTPOHOMHUS, HEHTPHHHAS.

4. JIBe rpymnmsl IUTAHET COJTHEYHOM CHCTEMBI. B ueM cX0JCcTBO M pazinune rpymni. 3aKOHOMEPHOCTH B C COJTHEYHOH
CUCTEME.

5.TInanet Tuna 3emist. OOmas xapakTepuCTHKa .

6. [InaneTsl-ruranTel. OOImas XapaKTepUCTHKA.

7. ®uznueckas mnpupona Jlynel. Bpamenust Jlynel, cytku, mnosepxHocth JlyHbl. HccnepoBanme JlyHbI
KOCMUYECKHMHU aIllapaTaMH.

8. Acrepousibl. OTKpbITHE, OPOUTHI U TPUPO/IA MANIBIX IJIAHET.

9.MeTeopsl M METEOpUTHI. SIBIEHHE MeETeopa, METEOPHbIE MOTOKH OOJH[, THUIBI METCOPUTOB. 3HAMEHHUTHIC
METEOPHUTHI.

10. Komertsl. Sapo, ronoBa, xBocT koMeTel. OOpa3oBaHHE TOJOBBI M XBOCTa. THIBI KOMETHBIX XBOCTOB.
HccnenoBanue KoMeT KOCMUYECKUMHU arapaTamu.
11. Odusnveckue xapaktepuctuku u armochepa ComHna. Macca, pamnmyc, IJIOTHOCTh, BpalleHHUE.

dotochepa, xpomochepa, kKopora. [ToBBIIIIEHNE TEMIIEPATYPhI C YBEINYCHUEM PACCTOSHUS OT HOBEepXHOCTH. COTHEUHBIH
BETEP.

12. Buyrpennee ctpoenune Connua. Anpo, uctounuku suepruu CoJHIa, Nepeaaya ee B BEpXHHUE CIOU.

13. Comueuynas akTuBHOCTh. COJIHEYHBIC (hakelbl, MSATHA MPOTyOepaHIbl, BCIBIIIKU. L[HKIHYHOCTD, YHCIIO
Bonbeda. Connie u xu3Hb Ha 3emiie. BinsHue cOTHEYHOH pajraluy Ha )KU3Hb Ha 3eMiie, Ha MarHuTocepy. ATMochepy.



Temal.

1 Hopmanbhsie 3Be3161. Onipe/iesienre 3Be3HON BETMYNHBI, CBETUMOCTH.

2 CrexrpanpHas kiaccuukanus 3Be3n. Kaxoit crmextp y 3Be3n? Ilowemy? [apapackas kmaccmbpukammst. Kak
MOJTy4aroT CIIEKTPHI 3BE3].

3. Inarpamma "cmekTp-cBeTUMOCTh". Kak cTpowTcs nmmarpamMma, KIacChl CBETHMOCTH 3BE3J, 3HAUCHHE W
HCTIONIb30BAaHHE THArPaMMBI.

4.Omnpenenenne (QU3NYECKUX XapakTepUCTHK 3Be3. CHocoObl ONpeneNieHHsi Macc, CBETUMOCTH, TEMIIEpaTyp,
pa3MepoB 3Be3I.

5. JIBwkeHue 3Be31 B HpocTpaHcTBe. UTO HA3bIBAIOT COOCTBEHHBIM TOJAMYHBIM JABHMXKEHHEM 3Be3abl? KakoBbl
WCTHUHHBIE TIPUYMHBI U3MEHEHHs1 KoopanHat 3Be31? J[Bmkenne CollHIa B IPOCTPAHCTBE.

6. BHyTpenHee cTpoeHue 38e3]1. VICTOUHMKH 3BE31HOW 3HEPTUH, MOJIEIH Pa3HBIX 3BE3I.

7. KpatHsle u aBoitHble 3Be3bl. Onpenenenue, TIbI, 0COOCHHOCTH, ONPEIENICHHE MAcC 3B€3/], ABOJIIOLIHSL.

8. [lepemennsie 3Be3apl. OmnpeneneHre IEPEMEHHBIX 3Be3]I, 0003HaUeHNE UX, IPUIMHBI W3MEHEHHs 0JecKa, TUIIBI ’
xapakTepucTuku. OcoOeHHOCTH KPUBHIX Onecka. [lynpcupyromue mepeMeHHbIe.

Tema 6-7.

OBonronys ¥ TNPOUCXOXKICHHE 3Be3. KOCMOroHMYECKHE THIOTE3BI, SBOJIONMS PA3IMUYHBIX 3Be3[. VICTOUHHKH
SHEPTHH Ha Pa3HBIX ATAIAX IBOITIONUH. YepHbIE ABIPH M HEHTPOHHBIE 3BE3/IbI.

1.Hama T'anaktuka. CTpoeHue, COCTAaBIAIOIIUE, pa3Mephl, KOIU4ecTBO 3Be31, MecTo ConHua B Hameit 'anakTuke.
Mex3Be3nHas cpena Hameit [Nanaktuku.

2. Jlpyrue ranaktiky. TUIBI FralaKTUK ¥ UX CTPYKTYPa, ONPEIeSICHUE PACCTOSHUM.

4.1.2. TectupoBanue no temam: Tema 1. Cehepuueckan acmponomusn. Tema 2. Hebecnan mexanuxa. Tema 3.
Memoodwvl acmpoghuzuueckux uccnedosanuil.

4.1.2.1. Ilopspok NpoBEAEHUSI U TPOLEAYpa OLEHUBAHUS

TectupoBaHue MPOBOTUTCS MO KKIOH TeMe B CTPOTO ONPENEICHHOE BpeMs B TUCTAHIIMOHHOW (hopMe Ha OCHOBE
COOTBETCTBYIOIIETO SJIEKTPOHHOTO 00pa3oBaTEIBHOTO Kypca, pa3MEMIEHHOTO Ha IUIOIMIAIKE MUCTAHIIMOHHOTO OOYYCHHUS
K®V https://edu.kpfu.ru . Bank BompocoB comepxxut Oomee 100 TecTOBBIX 3aaHWil pa3IMYHOTO THIA. [IpaBHIBHOE
BEITIOJTHEHNE BCEX 3aJaHUH 3a ceMecTp aeT MakcumyM 10 Oamros.

4.1.2.2. Kpurepuu OllcHUBaHU

8-10 6asu1oB CTaBUTCS, €CIIHM 00YUYAIOIIUICS AT

86% npaBIWILHBIX OTBETOB U OoJICE.

6-7 6ayIOB CTaBUTCSI, €CJIN OOYUAIOLIHIACS TaT:

Ot 71% 10 85 % mpaBUIBHBIX OTBETOB.

4-5 GannoB CTaBUTCS, €CITU O0yUAIOIITUICS a:

Ot 56% 10 70% npaBUIBHBIX OTBETOB.

0--3 GanmoB cTaBUTCS, €CIM 00YUAIOIIHIACS JTAJ:

55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPEACTBA

1. Kakyro TuHUIO Ha3bIBalOT OChIO MUpa?

1) [Ipoxomsmryro yepe3 TOYKU ceBepa U kora.

2) Bokpyr KoTOpOii coBeplIaeTcst Kaxyluecs JBmKeHne HeOecHol cdepsl.

3) JIunus nepecedeHus MIOCKOCTeH HEOECHOTO MEpUINaHa ¥ TOPU30HTA.

4) JIunus nepecedeHus MIOCKOCTeN HeOECHOT0 MepUIMaHa U HeOECHOTO PKBATOPA.

2. Yrto Takoe OTBECHAs TUHUS?

1) Ilponomxenue paguyca 3emin.

2) [IpomoinkeHUe OCH BPAICHHST 3EMITH.

3) IIpoekmust HEOECHOTO MEpUINaHa Ha MJIOCKOCTh MaTeMaTHYECKOTO TOPU30HTA.

4) KacaTtenbHas K 3eMHOMY LIapy.

3. YUro Ha3bIBaeTCs BHICOTOM cBeTUIA?

1) YrinoBoe paccrosiHie CBETHIIa OT HEOECHOTO 9KBATOPA.

2) YrnoBoe paccTosiHIE CBETHIIAa OT HEOECHOTO MEpHANaHA.

3) Yron Mexay HanpaBJICHWEM Ha CBETUIIO M INIOCKOCTH MaTEMAaTHYE€CKOTO TOPH30HTA.

4) lyra MmaTeMaTHYeCKOT0 TOPU30HTA OT TOYKH I0Ta 0 BEpTHKAJIA CBETHIIA.

4. Kak oTunThIBaeTCS a3UMYT CBETHIIA?

1) OT TOYKH 10Ta 10 MAaTEMaTHIECKOMY TOPH30HTY K 3amany.

2) OT TOYKH 10Ta 10 HEOECHOMY MEpUIUAHY K 3CHUTY.

3) [To HeGecHOMY PKBaTOPy OT HEOECHOTO MEPHUIMAaHa JI0 TOUYKU BECEHHETO PaBHOICHCTBHS.

4) OT TOUYKH I0Ta 0 MAaTEMaTUYECKOMY TOPU30HTY K BOCTOKY.

5. Yo Ha3bIBaeTCs MPSAMBIM BOCXOXKJIEHUEM CBETHJIA?

1) Iyra HeGecHOTo PKBaTOpa OT €ro BEpXHEH TOYKH J0 KpyTa CKIOHCHHUS CBETHIIA.

2) Jyra HeOECHOTO KBATOPa OT TOYKU BECCHHETO PABHOACHCTBHS JIO KPYra CKIIOHEHHUS CBETHJIA IPOTUB JBIKCHUS
HeOecHOU cdephl.



3) [yra HeOecHOTO 3KBaTOpa OT TOYKH BECCHHETO PAaBHOACHCTBUSI 10 Kpyra CKIOHEHHS B HAIIPABICHHH CyTOYHOTO
TBUKECHUSI HEOECHOM Cephl.

4) Jlyra HebecHOro SKBaTopa OT €ro BEPXHEH TOUYKM JO YacOBOTO Kpyra CBETHJIA B HANpPaBICHHUH CYTOYHOTO
IBIDKEHHSI HeOeCHOU Cephl.

6. UTo Ha3BIBAETCS CKIOHEHHEM CBETHIIA?

1) Jlyra qacoBoro Kpyra CBeTWJIa OT HEOECHOTO 3KBAaTOPa 0 CBETHIIA.

2) lyra 4acoBOro Kpyra CBETHJIa OT MaTEMaTHYECKOr0 TOPH30HTA JI0 CBETHIIA.

3) Jlyra xpyra CKJIOHEHHI CBETHJIA OT CBETUJIA JI0 HEOECHOTO 9KBATOPA.

4) lyra Kkpyra cCKJIOHEHHUI1 CBETHIIa OT CBETHIIA 10 MATEMaTHIECKOTO TOPH30HTA.

7. Kak mmpu momo1y noJABMXHOM KapThl 3B. He0a ONpeIesTuTh BpeMsi BOCX0/1a CBeTHIIa?

1) CoBmecTHTh H300paKeHHE CBETUIIA C TOYKOH BOCTOKA.

2) CoBMeCTHUTH H300paXKeHIe CBETUIIA C KaKOW? 100 BOCTOYHOM TOUKOI BHYTPEHHETO BhIPE3a KapThl

3) CoBMecTHTE H300paXkeHNe CBETHIIA C KAKOW-IIIO0 TOYKOM Ha JINHHH CEBEP FOT.

4)CoBMeCTHTD M300pasKeHNE CBETHIIA C KAKOM-JTHOO0 TOUKON TOPHU30HTA.

8. KakoBsI ycimoBus HAOMIOICHNS TIOSIPHOMN 3BE3 17

1) Ha rosxHOM moJiroce 3eMiIM BUIHA BCET/a.

2)B 10:KHOM TIONTyIIApHK 3eMITH BUJIHA.

3)Ha skBartope 3emim HaXOANUTCS BOJIM3H TOPU3OHTA.

4)Ha ceBepHOM MoJIrOCe 3eMITH BH/IHA BOIH3H TOPU3OHTA.

9 Kaxkoe yciioBHe BBINOJHSETCS 17151 HAOII0JaTessi Ha CEBEPHOM TIOJIIOCE 3eMITH.

1) Ocb Mupa NeXUT B IIIOCKOCTH MaTeMaTHYECKOI'0 TOPU30HTA.

2) OrBecHast TMHUS JIEKHUT B IUIOCKOCTH HEOECHOTO IKBATOPA.

3) IInockocTh MaTeMaTHYECKOTO FTOPU30HTA U HEOECHOT0 AKBATOpa COBIIAJIAOT.

4) INonsipHas 3Be31a ABIAETCS BOCXOISAIINM CBETHIOM

10. B KaKuX IUIOCKOCTSIX JIEXKAT CYyTOYHbIEC IIyTH CBETHII U HAOJIIOAATENs], HAXOASAIIETOCS B CPEIHUX HIMPOTax?

1) ITepecekaromux IOCKOCTh MATEMAaTHIECKOTO TOPU30HTA.

2) ITepecekaromux MIOCKOCTh HEOECHOTO IKBATOPA.

3) [TapannenpHBIX IOCKOCTH HEOECHOTO MEpUINAHA.

4) IMapannenbHbBIX MIOCKOCTH 3KIHNTHKH.

11. Cucrema otcyera, cBszanHas ¢ ConHieM, npeioxennas Hukomnaem KonepHukom, Ha3bIBaeTCs
A) reonieHTpuueckas; B) renmonentpuueckas; C) nenrpuyeckas; /1) konepHuueckasl.
12, Ky6 OosbIioit moyocu opOUTHI Tea, NeAEHHBIN Ha KBaJpaT MEepHoia ero oopalieHuid 1 Ha CyMMY Macc

TeJ, eCTh BeJnunHa noctostHaas. Kakoii aTo 3akon Kemnnepa?

A) niepseiit 3akoH Kerutepa; B) BTopoit 3akon Kemepa;

C) tperuii 3akon Kemnepa; J1) geTBepTsIif 3akoH Kerepa.

13. Kaxnas mimaHera JBIDKETCS Tak, YTO pPaanyc? BEKTOp IUIAHETHl 332 paBHBIE INPOMEXYTKH BPEMEHH
onuceIBaeT paBHble momanu. Kakoi 3akon Kennepa?

A) miepserii 3akoH Kemrepa; B) Bropoit 3akoH Kerepa;

C) tpernii 3akon Kerutepa; /1) qetBepTsIii 3akoH Kerurepa.

14. Bce yTBep)XOeHUs, 32 MCKIIIOYEHHEM OIHOTO, XapaKTepH3YIOT T'COLEHTPUUYECKYIO CHCTEMY MHUpA. YKaXHTe
HCKJIIOYEHHE!

A) 3emuis HAXOOUTCA B IIEHTPE ATOI CUCTEMBI WM BOJIM3U HETO;

B) ITnaneTs! ABMKYTCS BOKPYT 3eMIIH;

C) Cyrounoe aemwxenne CoHIIA IPOUCXOIUT BOKPYT 3eMIIH;

) JIyna neuxercsa Bokpyr CosHIa;

E) CytouHoe ABIKEHHE 3B€3]] IPOUCXOAUT BOKPYT 3eMITH.

15. Maccy ninaHeT MOXHO ONPEAETUTh:

A) no nepBomy 3akoHy Kermepa;

B) no Bropomy 3akony Kemnepa;

C) o Tperpemy 3akoHy Kemepa;

[1) mo Bropomy u TpeTheMy 3akoHaM Keruepa;

E) no 06001mennomy 3akony Kemepa;

16. YUto onpenenser BTopoit 3akoH Kemepa?

A) paanyc-BeKTOp IJIAHETHI 32 PaBHBIE IIPOMEXYTKH BPEMEHH OIIMCHIBAET PaBHBIE IIOIIA I

B) HepaBHOMEPHOCTD ABMKECHHUS IUIAHETHI 110 opouTe Bokpyr ComHIa

C) paBHOMEPHOCTD JABWXCHHS TUIAHETHI 110 opOuTe Bokpyr CorHIa

J1) ouepeqHOCTh ABIDKEHHS TUTaHeT 1Mo opbute Bokpyr CoiHIa

E) pamuyc-BeKkTop IUTaHEeTHI 32 paBHBIE TPOMEXKYTKH BPEMEHHU OMHUCHIBACT OJUH U TOT K€ YTOJI

17. 8. be3 kakoro u3 cIeayromUX YTBEPKACHUN HEMBICIMMA ITeIHOLEHTPUIECKAs TEOPHSL:

A) ConnHue uMeet mapoo0pasHyio Gopmy;

B) 3emus nmeet mapoo6pazHyto Gopmy;

C) manets! obpamarorcsi BOKpyr CoutHIa;

J1) nnaneTsl oOpararoTes BOKpYT 3eMily;



E) 3emuist Bpamaercst BOKpYT CBOCH OCH.

18.. TlepBerit 3akoH Kerutepa:

A) KBagpaTsl cuaepruecKux IEepHoAoB oOpamieHns OBYX IUTaHeT BOKPYr COJHIA OTHOCSTCS KakK KyObl OOJBIINX
MIOJTyocei uX OpoOuT.

B) Op6ura kak1o IIIaHETHI €CTh JUTUIIC, B OAHOM U3 (JOKYCcOB KoToporo Haxoaurcs CoiHIe.

C) Pagnyc? BeKTOp IUTAaHETHI 3@ PaBHBIC IPOMEKYTKH BPEMEHH OIMCHIBACT PABHBIC IUIOIIAAN.

19. Hayka o HeOeCHBIX CBETHJIA, O 3aKOHAX MX JBMIKCHUS, CTPOCHHUS U Pa3BUTHS, a TAK)KE O CTPOCHUHU U Pa3BUTHH
BcenenHoii B 1ie10M Ha3bIBaeTCs?

1. Actpomerpus 2. Actpodusuka 3.Hayka aCTPOHOMUS

20. OnuH cBeTOBOI roa? 3T0:

1. IlyTb, KOTOPBIN CBET MPOXOJIUT 32 OAMH I'O.

2. [Ipoexkiyst 3eMHOTO SKBaTOpa Ha HeOeCcHYO chepy.

3. Cpennee paccrosaue ot 3emin 10 CorHIa.

21. DknunTHKA - 3TO:

1). 12 30amnakanbHBIX CO3BE3IMI, Yepe3 KOTOPBIE IIPOXOINT TOANIHBIA MyTh JIyHEIL.

2). 12 30amakaibHBIX CO3BE3IHIL, Yepe3 KOTOPBIE MPOXOIUT TOAUIHBIN ITyTh 3eMIIH.

3). 12 30amMakaxbHBIX CO3BE3IHIL, Yepe3 KOTOPBIE IMPOXOIHUT TOANIHEIHN myTs CoTHITA.

22. Tlpm ynaneHun HAOIOAATENS OT UICTOYHUKA CBETA JIMHIH CIEKTpa?

1) cMemaroTes K ero (uoeTOBOMY KOHILY.

2) cMemIarTCs K ero KpaCHOMY KOHITY

3) He U3MEHSIOTCS

23. bonboi KpyT, INIOCKOCTh KOTOPOT'0 MEPIEHINKYIISIpHA OCH MUPA Ha3bIBaeTCA

1). HebecHsiii axBaTop 2). Mepuauan 3). ['opuzoHT

24. PaccTosiHUE, C KOTOPOTO CPEAHUH panyc 3eMHOI OpOUTHI BUIEH IO YTIIOM | CeKyHIa Ha3bIBaeTCs?

1). ActpoHomuueckuii mapcek 2). CBeToBoii rox 3). 3Be3AHAs BEIHYMHA

25. Teneckorl, y KOTOpPOTo 0OBEKTHB MPEICTABIAET cOOOH JIMH3Y MM CUCTEMY JINH3 Ha3bIBAIOT?

1).Pedmexrop

2).Pedpakrop

3). MeHUCKOBBIT

26. IMapamnakc Anbtanpa 0,20 yriaoBeix cekyHA. YeMy paBHO pacCTOSIHUE 70 3TOM 3BE3/IbI B CBETOBBIX rojiax?

1) 20 cB. ner. 2) 0,652 cB. rona. 3) 16,3 cB. jer.

27. HuxHss TOYKa MIEPECECUCHUS OTBECHOM JTMHUU C HEOECHOM cepoii Ha3pIBaeTCs?

1. Toukax 1ora

2. TOYKax CeBepe

3. 3eHHT

4. Haup

28. IlepBast skBaTOpHaNbHAs CUCTEMa HEOECHBIX KOOPAMHAT OIpeaeseTcs?

1.T'onuHHUI yroa u CKIIOHEHHE

2. IIpsiMoe BOCXOKAEHHE M CKIIOHEHHE

3. A3BUMYT U CKIIOHEHHE

4. A3umyT U BBICOTa

29. Boxbmioit kKpyr, MO KOTOpoMy LIeHT Jucka CoJiHIla COBEpINaeT CBOM BUIMMBIN JETHUH IBIKEHHE Ha HeOEeCHOU
chepe HazpiBaeTcs?

1. HeOGecHBIH 2KBATOD

2. HeOeCHBIN MepHUIaH

3. KpyT CKJIOHEHUH

4. 3KJIMNTUKA

30. Yro, o KOTOPBIM |3 3Be3/bI ObLT OBl BUACH PAJANYC 36MHOW OpPOHUTHI HAa3bIBACTCS?

1. l'ogoBo#t napasiakc

2. 'opu3oHTaNbHBINA Napanaake

3. Yacogoii yron

4. CkoHeHue

4.1.3. JIabopaTopHble padoThI

4.1.3.1. [lopsinok poBeieHUs U MpoIieypa OLEHUBAHUS

B ayagutopuu, OCHAIIEHHOW COOTBETCTBYIOIIMM O0OpYZOBaHHEM, OOYdaroLIMecs MPOBOIAT JabOpaTopHble paboOThl M
TPEHUPYIOTCS B IPUMEHECHUHN IIPAKTUKO-OPUCHTUPOBAHHBIX TEXHOJIOTHUM. OLICHI/IBa}OTCﬂ 3HaHUE MaTe€praja 1 YMEHUE IPUMEHATH €ro Ha
NpaKTUKe, YMEHHs M HaBBIKU 10 paboTe ¢ 000pyI0BaHUEM B COOTBETCTBYIONICH MPEAMETHOM 00IacTH.

JlaGopatopHble pabOTHl MO IUCLHUIUIMHE «ACTPOHOMHS» TPOBOASATCS MpErnogaBaTeleM COIVIACHO pa3paboTaHHOMY H
YIBepKJeHHOMY Ha Kadenpe paboueit nmporpamme. Kaxnas madoparopHo-pakTHUeckast padoTa BBINOIHACTCS MO OIpeeTIeHHOH TeMe
MIPOTPaMMBI B COOTBETCTBHH C 3a/IlaHUEM.

Tlepen BEImONHEHMEM KaXJOH PabOTHI CTyJEHTHI-OaKalaBphl JODKHBI MPOpabOTaTh COOTBETCTBYIOMMI MaTepHall, UCIIOIb3YsS
KOHCIIEKTHI TEOPETUUECKUX 3aHATHH, IEPHOJIMIECKIE H3JaHus, yIeOHO-MeTOANIeCKUe TOCOOus 1 yaeOHNKI

Ha xak1oM 3aHATHH CTYIEHTHI BBINOJIHSAIOT PaboTy B COOTBETCTBUH C €€ COJEPKAHUEM U METOAUUECKUMHU YKa3aHUSIMH.



Ilo oxoH9aHMM 3aHATHI CTYAEHTH 0QOPMIIIIOT OTUET IO KaX 0l padoTe, coOroast CleayIonyio Gopmy:

* HanmMeHOBaHHE TEMBI;

* llenb paboTHI;

* 3amaHue U coJepKaHUe BHIITOIHEHHON paboThI,

* IIuceMeHHbIE OTBETHI HA KOHTPOJBHBIE BOIIPOCHL.

* BrBoxs! o npozenanHoit pabore.

* CIHUCOK UCIIONB30BaHHBIX HCTOYHUKOB.

4.1.3.2. Kpurepuu oneHUBAHUSA

25-30 6aoB CTaBUTCS, €CIIU O0YJAIOIIUICS:

OOopynoBaHHE U METOABI HCIMOIb30Ban mHpaBuibHO. IIposiBieHa mpeBocxofHas TeopeTHdeckas MoiaroroBka. HeobOxomumble
HaBBIKM M yMEHUsI IOJIHOCTBIO OCBOEHBI. Pe3ynbTaT mabopatopHoit pabOTHI MOTHOCTHIO COOTBETCTBYET €€ HETSIM.

19-24 GannoB CTaBUTCsI, €CIU 00YUAIOIIUIACS:

OOopynoBaHne X METOABl HCHONB30BAll B OCHOBHOM IpaBHIbHO. [IposBieHa Xopomas TeopeTHdeckas IOArOTOBKA.
HeoOxomuMble HaBBIKM ¥ YMEHUSI B OCHOBHOM OCBOEHBI. Pe3ynbraT 1abopatopHoi paboThl B OCHOBHOM COOTBETCTBYET €& LeIISIM.

11-18 OamIoB CTABUTCS, €CITH O0YYAIOIIUICS:

OOopynoBaHne W METOABI YaCTHYHO HCIIONB30Bajl MpaBWIbHO. [IposiBiIeHa yIOBIETBOPHUTENbHAS TEOPETHYECKask ITOIrOTOBKA.
HeoOxouMble HaBBIKM ¥ YMEHUSI YACTHYHO OCBOEHBI. Pe3ynpTaT 1ab0paTopHOi pabOTH YaCTHYHO COOTBETCTBYET €€ LIEISIM.

0—10 GamoB CTaBUTCS, €CIM O0YYAIOLHIACS:

OOopynoBaHHE M METOABI HCIOIb30Bal HENpPaBMIbHO. IIposiBIeHAa HEYAOBIETBOPUTENbHAs TEOpETHYecKas ITOArOTOBKA.
Heo0xoamMble HABBIKE U YMEHUS HE OCBOEHBI. Pesynbprat naboparopHoii paboThl HE COOTBETCTBYET €€ IIEIAM.

4.1.3.3. ConmeprxaHue OIIEHOYHOTO CPEACTBA

DopmynpoBKa 3agaHus

TumoBbIe BOMPOCHI MPH 3alUTE Ta00PaTOPHBIX paboT

Jla6oparopHas padota Ne 1 KAPTA 3BE3/JHOI'O HEBA

KonTponbHbie Bonpocsl

1. Kak mo Bonemmioit Meznsenwie oTeickaTh co3Be3ams: Manoit Menseauisl, Kaccuoneu, Ledest, Bosauuero, Jlupsi?

2. Hapucyiite B3aMHOE PACIOI0KEHNE JETHAX U 3UMHHX, HE3aXO SIIIMX CO3BE3/IUi, X 3BE3/I.

3. Yro HazbiBaeTcs co3Be3nueM? CKOJIBKO MX Ha HeOe?

4. Kaxwue co3Be3aus Bel Hanm Ha HeOe HOYBIO?

5. Ha kakyro IJIOCKOCTB CIIPOEKTHPOBAIH HeOecHyo cdepy, i momydeHust kapTel? Ilokakure Ha 3BE3THON KapTe OCHOBHEIC
JIMHUAW TOYKU HEOECHOH chephl.

6. Kak ¢ moMoIbro 3Be31HOH KapThl OIPEIEIIHTh:

a)  ycioBHs HaOIOJCHUS 3BE3/bI ceifyac

0) IpUOIIKEHHO €€ YKBAaTOpUANIbHBIE U TOPU30HTAIBHBIE KOOPAWHATHL.

JlaGoparopnas padota Ne 2 HEBECHBIE KOOPJMUHATbBI

KouTponbHbie Bonpochl

1. HeGecHas chepa, OCHOBHBIEC JTMHUH, TOYKH, TUIOCKOCTH (ompenenenus). [lokaxure Ha pucyHke (poeknus HeOecHo! cdepsl Ha
HeOeCHBII MepuAnaH) OCHOBHBIE JIMHUH, TOUYKH HEOECHOH cepsl.

2. Topu3oHTaNbHAs CHCTEMa KOOPJHMHAT (ONpEeAesieHNs], eIMHULBI HU3MEPEHNs], OTKYAa oTYuThIBaloTCsS A, h, z). Bepruxan (kpyr
BBICOT).

3. DKBaTOpHAIbHBIE CUCTEMBI KOOPIMHAT (ONpeeeH s, SANHULBI H3MEPEHHs, OTKy/1a OTYNTHIBAIOTCSI.

4. Teopema 0 BBICOTE MTOTIOCA MHPA.

5. KynsMuHaImm cBEeTHIL.

Jla6oparopnas padota Ne 3 PACCTOSAHUE 1O HEBECHbBIX CBETUJI

KonTponbHbie Bonpocs

1. Metopp! onpezaeneHus eANHAL N3MEPEHHs] PaCCTOsHUI 10 HebecHBIX cBeTwII. OnpeeneHns napaiiakcoB.

2. Yto cuutaroT 6a3ucom npu onpenaeneHun D?

3. Hanmmmure opMyiisl IS onpeseneHns pacCTOsIHUSL B KM, a.e., B TIK, CB. T.

4. Kax BBl oy1b30Baich aCTPOHOMHUYECKHMM KaeHaapeM?

5. Kak BsI BeImONHSINM Kaxg0€ 3a1aHue?

6. ITpoBepbTe MOMydIeHHBIE PE3YIBTATH IO CIIPABOYHUKY WM B APYTHUX yIeOHHUKAX.

Jlaboparopras padota Ne 4 3AKOHBI ABVDKEHNA ITJIAHET

KonTpossHbIe BOIPOCH!

1. CpopmynupoBats 4 3akona. Hanucarb ux gpopmyisl.

2. Urto Ha3bIBalOT acTpOHOMHYECKOH eanHuIeii? CKOJIBKO 3TO KHWIOMETPOB?

3. Hapucyiite nBa Tena ¢ pa3nuuHBIMU MAacCaMH, YKaXKUTE CHJIBL, C KOTOPBIMH OHH NPHUTATHBAIOTCS, YCKOPEHUS ¢ KOTOPBHIMU OHH
JBUXKYTCSI TIO/1 IEUCTBUEM MPUTSKEHUS APYT K IPYTY.

4. Hartmmmre GopMyITbl U TOACTaBbTE TAaHHBIC BETMYUHBI UT TorydeHns 9,8 m/c2 , 7,9 xm/c.

5. Bripasure g Ha moBepxHOCTH Mapca gepes g 3emn.

6. OowscuauTe Kak npumensiercs I11 3akon Kerutepa, yrounenusiii HeroToHOM.

JlaGoparopnas pabota Ne 5 BPEMSI

KoHTpobHbBIE BOTIPOCH
. Omnpenenenne pa3nvHbIX CYTOK, HX Ha4ajo.
. CDOpMyJ'[bI 3aBUCUMOCTH BPEMCH.
. CBs13p MEXAY pa3jIMYHbIMU BPEMEHAMU.
. Kaxne Bpemena pasHomepHusie? HepaBHOMepHBIE?
. Kakoe Bpems moxkaspiBaroT ropojckue yacsl B Poccun? Bo @panmmu?
. Kaxoe Bpems yka3aHno Ha 3Be31HOI1 kapTe?
. Kax monp30BaThcs anropuTMOM IS peIIeHHns 3a1a4 Ha COJIHETHOE BpeMs?

~No o~ wNE



8. CpaBHure pa3nuunsle BpeMeHa B EnaOyre.

JlaGoparopnas pabota Ne 6 CEJIEHOI'PADU S

KonTposbHbie BOpockl

. Pacckaxure o ¢puznyeckoit npupone JIlyHsl.

. Kak 3emns nabmonaercs c Jlyns! (pa3mep, IIBET, ABIDKEHUE)?

. Uro taxkoe ¢a3sl JIynsr? Uem onn 0OBsicHsIOTCS?

. Kak Bpamaercs Jlyna? C xakumu nepuogamu?

. JlyHHBIE MeCSIIBI M CYTKHU: ONpe/ieleHne, BeTMINHA.

. KaxoBbI paznuanst Mexay MOJIOJBIM U CTapbIM MecsreM?

. Uro Ha3bIBaercs TepmuHaTopoM JlyHs1? Kak onpenenuts, rae oH NpoxoauT?
. Kakoro nsera (3akatHas) 3aps Ha Jlyne?

. KakoBa rimyOuna myHHBIX MOpeii?

0. [Touemy Ha3BaHue JIyHHBIX MOpel METEOPOIOTHYECKHE?

11. Kaxk Br1 npencraBnsiere cebe kpateps! JIyHbI?

JlaboparopHas padota Ne 7 CITYTHUKU IOTIUTEPA

KonTposbHbIe BOIPOCH!

1. YUro Ha3BIBarOT KOHPUTYpaLUSIMH TUTAHET?

2. Uro nozppazyMeBaroT noA "koHurypauusamu cnytaukos FOnurepa"?

3. TTouemy uvacosble yriosbie amkenus I, I1, 11T u IV cnyraukos FOnurtepa pa3znuyubl?
4. Kakre MOMEHTHI JA0TCs B ACTPOHOMUYECKOM KaneHaape?

5. Kak Ha4epTUTH OpPOUTHI CITyTHUKOB?

6. MoyxHO 1 MHOTa BUAETH cpa3y 4 ciyTHuka? Hu onHoro crytHnka?
Jla6oparopHas padota Ne 8 TEJIECKOIIbI

KoHTposbHbIe BOIPOCH!

1. Kakue Tl TeneckornoB Bul 3Haete?

2. 910 CiyXUT OOBEKTUBOM y HHUX?

3. YeM MOXO0KH M YEM PA3IUYalOTCs TEIECKOIbI Pa3HBIX TUIIOB?

4. Yro yBenHYMBACT TEIECKOM?

5. Maiite onpezneneHue u GopMysbl BCEX XapaKTEPUCTUK TEJIECKOIa.

6. ITo pe3ynprataM BBIYUCICHUN BBLICHHUTE:

a) B kakoii Teneckor Jiydine HaOIOAAI0TCS KOMETHI 1 TYMAaHHOCTH?

6) C moMoIIbko Kakoro Tejeckona nydiie Gororpadhuposars Jlyny?

B) B kakoii Texeckon MoxHO yBUIeTh Gosblie 3Be31? bonbiie nqBoitHbIX 3Be31?
r) Uro Takoe MacmTab CHUMKA?

1) 15 9ero BBIYHCIAIOT CBETOCHITY?

JlaGoparopHast padota Ne 9 COJIHLIE.

KouTponbHbie Bonpochl

1. Bayrpennee ctpoenue CoiHIa.

2. ICTOYHHMKH COJTHEYHOM YHEPTHH.

3. KakoBbl mpuunHbl nosiBieHus msteH Ha Comite. Bee o maTHax: R, UKIHYHOCTD, t )u3HH, W.
4. Yrto Ha3BIBACTCS CONHEYHOM MOCTOSHHOMN? ['1e ee U3MepsIOT U A 4ero?

5. Kak Bbl BeIUuCINIM MOITHOCTD H3nyueHus CosHia?

6. YTiioBO# 1 MMHEWHBIN MacIuTaObl coMHeUHOH GoTorpaduu. Kak Beraucnmmm u st yero?
Jla6opatopras padora Ne 10. OITPEJEJIEHUE ®U3NYECKUX XAPAKTEPUCTHK 3BE3]]
KonTponbHbie Bonpocs

1. Jlaiire 3 onpeaeneHust 3BE3/IbL.

2. Kakumu moryt 6bITh y 3Be31 R, M, L, IC.

3. Uem ornmmuarorcst Tagd ot Tsapk u Tugser ?

4. YeM OTIHYAIOTCS CIIEKTPBI 3Be37 ApYT oT Apyra? K kakoMy THIy CIIEKTPOB OTHOCSTCS CIIeKTpHI 3Be3a? [Touemy?
5. CniexTpanbHast KiIaccupHUKaIys.

6. Uto Ha3bIBaeTCsl CBETUMOCTHIO 3Be3/1bl? Kakie ObIBArOT KJ1acChl CBETUMOCTH?
7. Jlnarpamma CIIeKTp - CBETHMOCTb.

P Oooo~NOoOUThWNE

4.2. OueHOYHbIE CPeCTBA NPOMEKYTOUYHOMH aTTeCTAlUMU

4.2.1. 3auem

4.2.1.1. Ilopsiaox npoBeaeHHsI.

Ilo pucnunnouHe HOpegycMOTpPEeH 3adeT B 9 cemecTpe. 3aueT HaLENEeH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOEHHS
JUCUUIUIMHBL. 3a4eT MpOoXOMUT 1o Omieram. B kakjoMm Omiere OJMH TEOPETHUECKMH BONPOC M 33/1a4d JUIS PEIICHHMS.
3ayer HaleNeH Ha KOMIUIEKCHYIO NPOBEPKY OCBOEHUs IUCHMIUIMHBL Ilociie oTBeTa CTyAEHTY MOTYT OBITH 3aJaHbl
JIOTIOJIHUTENIEHBIE BOTIPOCHI, KaK 10 MaTepHranaM OMIIeTa, TaK U 110 OCHOBHBIM ONPEICJICHHUSIM Kypca B IIEJIOM.

4.2.1.2. Kpurepuu oneHUBaHN.

38-50 6an10B CTABUTCS, €CJIH 00YYAIOIIUIACS:

MIPOAEMOHCTPHUPOBA BCECTOPOHHEE, CHCTEMATHYECKOe WM TIIyOOKOe 3HaHHE Y4eOHO-IPOTPaMMHOTO MaTepuaia,
yYMEHHE CBOOOJHO BBINONHATH 3aJaHUS, HMPEAYCMOTPEHHBIE MPOTPAMMOI, YCBOWJI OCHOBHYIO JIUTEPAaTypy M 3HAKOM C
JIOTIOJIHUTEIbHOM JIUTEPATYPOH, PEKOMEHJOBAHHON IIPOrpaMMOIl TUCUUIUIMHBI, YCBOWI B3aMMOCBSA3b OCHOBHBIX IMOHATUN
JUCHUIUIMHBL B WX 3HAYEHUH U1 IpuoOperaeMoil mpodeccuu, HpOSIBHII TBOPYECKHE CIIOCOOHOCTH B TOHMMAaHUH,
M3JI0KEHHUHU ¥ UCTIOIb30BaHUH YUE€OHO-TIPOrPaMMHOT0 MaTeprania.

31-37 6ans10B cTABUTCS, €CJIH 00yIAIOTIHIICS:



MIPOJEMOHCTPUPOBAN MOJHOE 3HAHUE Y4E€OHO-TPOTPaMMHOIO MaTepuasa, YCIEIIHO BBIIOIHWI MPEAYCMOTPECHHBIC
pOrpaMMOil  3aJaHus, yCBOMJ OCHOBHYIO JIUTEPaTypy, PEKOMEHAOBAHHYIO MPOTpaMMOH IHUCIMIUIMHBI, ITOKa3ail
CHCTEMaTHYECKHUH XapaKTep 3HAaHWH MO JUCLUIIMHE U CIIOCOOCH K MX CAMOCTOATEIbHOMY HOIOIHEHHIO U OOHOBJICHHIO B
X07ie JampHewnie yueOHoi paboTh 1 MPO(eCCHOHANBHON AESTEIEHOCTH.

16-30 6a/1J10B CTABUTCSH, €CJIH 00yJaAIOIIHIiCS:

MIPOJIEMOHCTPUPOBA 3HAHHE OCHOBHOIO YYeOHO-TIPOTpPaMMHOTO Martepuala B 00beMe, HEOOXOAMMOM s
JajbHeimed y4eObl u mpencrosimeld paboTel 1O Mpodeccur, CIIPaBUIICS C BBINOJIHEHHWEM 3aJaHui, IPEeIyCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOM C OCHOBHOM JTUTEPaTypoil, peKOMEHIOBAaHHOM MPOrpaMMON AUCIUITIIMHEL, JOITyCTIII IOTPELUTHOCTH B
OTBETE Ha 3K3aMEHE M IPH BHITOJHEHHH SK3aMCHAIIMOHHBIX 33JaHUi, HO 00JlazaeT HeOOXOJMMBIMU 3HAHHAMH ISl UX
yCTpaHEHUs MOJl PyKOBOACTBOM IIPENoiaBaTes.

0-15 6a/1J10B CTABHTCS, €CJIN 00YYAIOIIUICSI:

MIPOJIEMOHCTPUPOBA 3HAHHE OCHOBHOIO Y4eOHO-IIPOIpaMMHOIO Marepuajia B o0beMe, HEOOXOAMMOM IS
JMATbHEHIIeH y4eObl M MpeacTosmeid paboTel M0 MPOQECCHH, CIPABWICS C BHITIOTHCHHEM 3aJaHUH, MPEIyCMOTPEHHBIX
MPOTPaMMOiA, 3HAKOM C OCHOBHOH JIUTEPATYPOU, pEKOMEHIOBAaHHOMW MPOrpaMMOM TUCIHUILINHBI, JOMYCTHI TIOTPEITHOCTH B
OTBETE Ha 3K3aMEHE M IPH BBHITOJHEHHM SK3aMCHAI[MOHHBIX 3aJaHUH, HO 00/azacT HEOOXOOUMBIMH 3HAHHAMH IJIST UX
yCTpaHEeHHs 1oJ] pPyKOBOACTBOM IIPEIIOaBaTEIs.

4.2.1.3. OueHo4HbIe cpeCTBA.

Bomnpocs! k 3auety

1. ITpeamet actpoHoMun. OnpeaeneHue, 3a1a4y, pa3eisl, CBSI3b C IPYTUMH HayKaMHU U KU3HbBIO.

Kpatkue cBenmenuss o Bceenennoit. Uto Ttakoe: 3emns, ConHile, acTepoujibl, KOMETa, 3BE3/bl, TaJTaKTHKH,
pacuupstomascs BeeneHnnas.

2. OcHoBHble JUHUM M TO4YKM HebGecHoW cdepbl. Kynbpmunanus cBetmn. OnpeneneHue HeOecHoi cdepbl. Kax
NPOBOASATCS: OTBecHast uHusA, Touku N, S, W, E. Onpenenenue KyIbMUHALNK, THITbI, BBIBOJ ()OPMYJIBI BHICOTHI CBETHIIA B
BEPXHEH KyJIbMHUHAIINH.

3. Hebecnas cepa u 3emuss. Teopema o BBICOTE IOMOCa MUpa. B3anMHOe pacronokeHHe OCHOBHBIX ITIOCKOCTEH.
Jlunnn, Touek HeOecHOH cdepsl 1 3eMHOTO Mmapa. /loka3zaTs TeOpeMy O BBICOTE IIOJIFOCa MHPA.

4. T'opu30HTaNbHbIE W SKIMITHIECKNE KOOPAWHATHI: OCHOBHAS TUIOCKOCTh BEPTHKAI M KPYT CKIOHEHUsSI, KOOPIUHAT
(Ha3BaHMe, ONpeieTIeHUE, 3HAUCHNE, CYTOUHOE H3MEHEHHUE HITH ITOCTOSTHCTBO).

5. DkBaTopuanbHbIE KOOPIMHATHI: OCHOBHAsl IIOCKOCTH BEPTHKAl M KPYr CKJIOHEHUS, KOOpIMHAT (Ha3BaHHE,
onpenieieHne, 3HaYeHne, CyTOUHOE U3MEHEHUE UITH ITOCTOSIHCTRO).

6. Cyro4yHoe ABWXXEHUE HeOECHOW cdepbl Ha pPas3IMYHBIX reorpadUyuecKux MIMPOTax. BOKpyr uero IBIKYTCS
ceetuna? PacriosokeHne ocM Mupa U HEOEeCHOTO 9KBaTOpa OTHOCHTENILHO TOPH30HTa Ha Pa3iIMYHBIX reorpapuyecKkux
mmpoTax. J|BHKEHHE CBETHUI M YCIIOBHS MX HAOJIOACHUS HA 3€MHOM SKBaTOpe, Ha TONIOCAX U CPEAHMX IIMPOTax 000MX
TOJTyIIapuil 3eMIIH.

7. Buaumoe roguunoe amwkenne Connia. CMeHa BpeMeH rojaa. 3MeHeHne SKBaTopuaibHbIX kKoopAauHaT CoHIa B
TeYeHHEe rofa. DKIMIITHKA, SKIMNTHYECKass CHCTEMa KOOpJIMHAT 30]MaK. YCJIOBHs HAOIOJNCHUS CO3BE3IMH B pa3HbIC
BpeMeHa rojia. HakiioH 3eMHO# ocH 1 9KBaTopa K SKJIUnTHKe. [lodeMy nporcxoanuT cMeHa BpeMeH rojia Ha 3emiie.

8. Buaumoe cyrounoe nBmwkenne CoslHIIA HA pa3HBIX reorpadMyeckux IUPOTax 3eMJIM U B Pa3HbIE BPEMEHA rofa.
Hemwxenust CosHIa 171 HaOMIOaTeNsl Ha SKBATOPE M IOJIIOCaX 3eMIIM, B CPeIHHMX mupoTax. Kinmmarndeckue mosca, nx
T'PaHHUIIB], OTyACHHAS BHICOTA 3€MJIM Ha 3THX I'paHuIax U B Enabyre B THN paBHOAEHCTBUSI M COJTHIIECTOSIHUS

9. U3mepenne BpemeHH. 3Be3nHoe Bpems. OrmpeneneHHe 3BE3AHBIX CYTOK, MOMEHT MX Hadana, (GOpMYJIBI s
OTIpEe/IeIeHNUS 3BE3JHOTO BpeMEeHU. Ero COOTHOIICHNE CO CPEAHUM COTHEYHBIM BPEMEHEM.

10. Conneunoe Bpems. OmnpenencHUe UCTUHHBIX M CPEAHUX COJHEYHBIX CYTOK, MX Hadaio, Gopmyisl. ITpuduHsr
HEPaBHOMEPHOCTH UCTUHHOTO COJTHEYHOTO BPEMEHHU. Y paBHEHHE BPEMEHU.

11. CucteMsl cueta CpeIHErO COJIHEUHOTO BpeMEHHM. MeCTHoe BpeMs, MOACHOEe, NEKpeTHOe, JIeTHee BpeMs, UX
OTIpe/ieIeHne Ha pa3HBIX reorpaduveckux JOITroTax, Gopmynsl. MocKoBCKoe, BceMupHoe Bpems. VX cooTHoIIeHne s
Enabyru ( =34.28muH.). AnroputMm. Kanernaps. Uto Takoe KaleHAaph, BUOBl KaJCHAApPEH, TPOITUIECKUHN TOJl, CTApBIA U
HOBBIH cTHIIb. BeeMupHBIi KaneHaaph 1 ero pegopmsl. JInHuK 1aT.

12. TlonBxkHast kapra 3Be3aHOro HebOa. Ha Kakyro IUIOCKOCTh CHpOEKTHpoBaHa HebecHas cdepa, Ie Ha KapTe
JIMHUH, TOYKN HeOecHO cdeprl. Kakne 3a1aui MOXKHO PELINTh C IIOMOIIBIO 3BE3/THOM KapThl?

13. IBmxenwue u ¢assl JIynsl. Opoura Jlynst Cunepuueckuii Mecsii, ¢Gasbl JIyHbl, cHHOMY €CKUi Mecsl. Buanmoctn
Jlyns! B Pa3ubix dazax. Ycious Habmoaenust 3emin ¢ JIyHBI

14. Conneunble, TyHHbBIE 3aTMEHUS. Y CJIOBUS HACTYIIICHUS 3aTMEHUM, X BHUIIbI, HAOIOIEHUS C 3EMIIH.

15. Bumumoe nBwkeHHe IUIaHeT. ['€0- M TrenuoleHTpudecKkue cucteMbl Mupa. OOBSICHEHHE TeTIe00pa3sHOTo
nBkeHns. Craepudeckuii meproa oOpanieHusl.

16. Koudurypamuu mmaner. KoHdurypanum BHEIIHMX ¥ BHYTPEHHHMX IUIAHET, YCIOBHA WX HaOIIOIEHUS,
COOTHOIIIEHHE CHHOAMYECKOTO ¥ CHAEPUUECKOTO MepHOI0B 0OpaIieHusl.

17. Dnements! opbut muanet. lllecTs 37eMEeHTOB OPOUT MJIAHET, YTO OHU OIPEIEIISIOT

18. OmpeneneHue paccTOSHUM, pa3MepoB IIaHeT. [ opu3oHTanbHBIA mnapamnakc. DopMmyna pacCTOSHUSL.
Omnpenenenue paauyca IIaHETHL.

19. Ompenenenue paccTostHU 10 3Be3/1. ['ouuHbIH mapaniake, GopMyJIbl paCCTOSIHUI acTPOHOMUYECKHE €AMHHIIBI
apcex, CBETOBOM roJl.

20. 3axons! Kennepa. Tpu 3akona, ciencTBus U3 HuX, npumenenue. Kro takoi Kennep?



21. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH, HCTOPUS OTKPHITHS, PopMyJia, 3HAUCHHUE TPAaBUTAIIMOHHOMN IMOCTOSTHHOM.
Yckopenne cuisl TspkecTH. OCHOBBI KOCMOHABTHKH. [IpunuBel 1 oTnuBeL. [lperneccus Hytamms. KocMugeckue ckopocTi,
BEIBOJ] (pOpMyIIBI IEpBOI KocMITdecKor ckopocTH. LlmonkoBekuii. [1epBrIii HCKYCCTBEHHBIH CITYTHUK 3€MITH.

4.2.1. Dk3amen

4.2.2.1. Ilopsiaok npoBeIeHHsI.

[Mo aucumruinHe pexycMoTpeH k3aMeH B 10 cemectpe. DK3aMeH MPOXOJUT 110 Omiietam. B kakipom Onnere aBa
BoOIpoca. DK3aMeH HalleJIeH Ha KOMIUICKCHYO IPOBEPKY OCBOSHHMS TUCHIMUILIHHEL [locie oTBeTa CTyIeHTy MOTYT OBITh
3aJlaHbl JOTIOJIHUTEIbHBIE BOIIPOCH], KaK [0 MaTepuajiaM OMIeTa, TaK U II0 OCHOBHBIM ONPENEICHUSIM Kypca B IIEJIOM.

4.2.2.2. Kpurepnu oueHuBaHHUS.

38-50 6an10B cTaBUTCS, €CJIM 00yJaroIIuiics:

MPOJIEMOHCTPUPOBAN BCECTOPOHHEE, CUCTEMATHYECKOE U IITyOOKOe 3HaHHE Y4eOHO-IIPOrPpaMMHOT0 MaTepuara,
yYMEHHE CBOOOIHO BBITIOJIHATD 33JaHUA, IPEIYCMOTPEHHBIE TPOTPAMMOIi, YCBOMII OCHOBHYIO JIUTEPATypy U 3HAKOM C
JIOTIOJIHUTENbHOU JINTEPATYPOH, pPEKOMEHJOBAHHON NPOTrpaMMON JUCUMIIIIMHBI, YCBOWJ B3aUMOCBSI3b OCHOBHBIX IOHATUN
JVCIUTUIMHBI B X 3HAYCHUH IS IpHOOpeTaeMoit mpodecCH, MPOsIBII TBOPUECKHUE CIOCOOHOCTH B TOHUMAaHHH,
W3JI0KCHHUH M MCIIOIb30BaHNH y4eOHO-TIPOTrPaMMHOTO MaTepHania.

31-37 6aaJ10B cTaBUTCSH, ecJI 00ydaromuiics:

MPOJIEMOHCTPUPOBAI TIOJIHOE 3HAHUE yIEOHO-TIPOTPaMMHOTO MaTepralia, yCIEITHO BEIITOIHII IPETyCMOTPEHHBIE
IIpOrpaMMoii 3a/1aHNs, YCBOWJI OCHOBHYIO JTUTEPATypy, PEKOMEHJOBAHHYIO IPOTPaMMOIl JUCHUIUINHBI, TOKa3all
CHUCTEMAaTHUYECKHUI XapaKTep 3HAaHUH 0 AUCIUIIIMHE U CIIOCOOEH K UX CaMOCTOSITEIbHOMY TOIOJTHEHUIO U OOHOBJICHUIO B
Xo/ie naypHeleit yueOHoi paboThl 1 TPO(heCCHOHABHO eI TeIbHOCTH.

16-30 6an10B cTaBUTCS, €CJIH 00YUAIOIHIACS:

MPOJIEMOHCTPUPOBAN 3HAHUE OCHOBHOI'O Y4€OHO-IIPOrPaMMHOI0 MaTepHraja B 00beMe, HEOOXOAUMOM st
JanbHeHnend yaeOsl 1 mpeacrosimeld paboTsl o MpodecCHH, CIIPABUIICS C BBITOJIHEHUEM 3a1aHHH, TPEIYCMOTPEHHBIX
IIPOrpaMMOH, 3HAKOM C OCHOBHOM TMTEPaTypoil, pEKOMEHAO0BAaHHOM NMPOrpaMMOM TUCIMITIHHEL, JOMYCTHI MOTPEITHOCTH B
OTBETE Ha HK3aMEHE U IPH BBITIOJTHECHUN SK3aMEHAIMOHHBIX 3aJJaHUi, HO 00/1a1aeT HeOOXOANMBIMY 3HAHUSAMH JJISI UX
YCTpaHEHHUs MOJ PYKOBOJACTBOM MPEMOAABATENS.

0-15 6as10B cTaBHUTCS, €CJIU 00yYarOLIHIiCs:

MPOJIEMOHCTPHPOBAN 3HAHNE OCHOBHOT'O Y4€OHO-IIPOrPaMMHOTO MaTepHaia B 00beMe, HEOOXOANMOM IS
JabHEHIIEeH yueObl U IpeACTOosIIeH paboThI Mo MPOodecCru, CIPABIIICS C BHIMOJHCHUEM 3aIaHUM, TIPEAYCMOTPEHHBIX
MPOTPaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYPOU, pEKOMEHIOBAHHOW MTPOrpaMMOM AUCIUIUINHBI, JOIMYCTUI OTPEITHOCTH B
OTBETE Ha DK3aMEHE U IPH BBHINIOJIHEHUHU YK3aMEHAIIMOHHBIX 33J]aHuii, HO 001a1aeT HEOOXOAUMBIMY 3HAHUSMH JJISI KX
yCTpaHEHUs 10T PyKOBOACTBOM IIPEToiaBaTes.

4.2.2.3. OnleHOYHbIE CPEACTBA.

Bompocsl k 3x3aMeny

1.  Acrpodotomerpus. Ompenenenue, karanor ['mnmapxa, ¢opmyna Ilorcona, m3mMepeHHe 3BE3AHBIX BEIHUYHH.
ActpodoTtorpadus. Vctopus BosHuKHOBeHUs poTorpadus. Ee mpenmymiectBo, TpeboBaHue K actpodoTorpodam.

2.  Teneckombl. I'. Tamuned u ero Ttesneckonmuyeckne OTKpbITHE. Teneckom-pedpakTop, Teseckon pediexrop.
OCHOBHBIE XapaKTEPUCTUKU.

3. AcTpocnekTpockonusi. 3akOHBl HW3Y4YEeHHUs] aOCONIOTHO YEPHOTO Tella, BUABI CIEKTPOB, IPHUMEHEHHE B
acTpoHOMHH. PagnoacTpoHOMES 1 HOBeHIIE MEeTOAbI acTpo(n3UKK. McTOpHS OTKPBITHS KOCMHYECKOTO PaJHON3ITydeHHs,
panuoTesecKornsl, HHppakpacHas, yIbTpo(HOIEeTOBas U -aCTPOHOMUSI, HEHTPHUHHASL.

4.  ]lBe rpynmbl MJaHET COJIHEYHOW CHCTEMBI. B UueM CXOJICTBO M pasziuyue Ipymil. 3aKOHOMEPHOCTH B COJTHEYHOM
cUCTeME.

5. Ilnmaner tuma 3emis. Obmiast XxapaKTepUCTHKA.

6 [TmaneTsI-ruranTsl. O6Imas XxapakTepHCTHKA.

7 [Inanersr Mepkypuid, [InyToH. Pe3ynbrarhl ucciaenoBaHui MIIaHET KOCMUYECKUMH anlapaTaMu.

8.  Ilnanera Benepa. Pe3ynbrarhl nccienoBaHuii miaHeThl KOCMHYECKUMHU allliapaTaMu.

9.  Ilnanera 3emis.

10. [Ilnmanera Mapc. Pe3ynbTaThl Hcciie10BaHUH TUIaHETHl KOCMUYECKUMH alapaTamMH.

11. TIlnanera IOnwurep. Pe3ynbraTsl Hcce10BaHUN TIAHETH KOCMUYECKHMU alllapaTaMH.

12. TIlnanera CatypH. Pe3ynbraTsl ncciaeqoBaHUHN ITAHETHl KOCMUYECKUMU allliapaTaMy.

13. TIlnanetst YpaH, HenryH. Pe3ynsTaThl HCCIICA0BAHHUI TAHET KOCMHYECKUMH allllapaTaMu.

14. ®wusmueckas mnpupona Jlymnsl. Bpamenus Jlynsl, cytkm, mnoBepxHocTh JlyHel. WccnemoBanme JIyHBI
KOCMHYECKIMH allapaTaMu.

15.  Acreponasl. OTKpBITHE, OPOUTHI 1 IPHPOJIA MATIBIX TUTAHET.

16. Mereopbl U MeTEOpUTHL. SIBIEHHE MeTeopa, METCOpHbIE MOTOKH OOJUI, THIBI METCOPUTOB. 3HAMEHUTHIC
METEOPHUTHI.

17. Kometsl. fnmpo, romoBa, xBocT KomeThl. OOpa3oBaHHE TOJOBHI M XBOCTAa. THIBI KOMETHBIX XBOCTOB.
HccnenoBanne KOMET KOCMUYECKUMU amNapaTaMu.

18. ®wusnueckue xapakrtepucTuku u armocgepa ComHua. Macca, panuyc, MIOTHOCTb, Bpamenue. Dotocdepa,
xpomocdepa, kopoHa. [ToBbIIICHNE TEMIIEPaTYphI C YBEITMUEHUEM PACCTOSIHUS OT IoBepXHOCTH. COHEUHBIH BeTep.

19. Bmuyrpennee crpoenue Connna. Snpo, ncrounuku sneprun CosiHIa, epeaada ee B BEpXHHUE CIIOU.



20. Conneunas aktuBHOCTh. CoHEYHbBIC (aKessl, ISATHA IPOTYOEPaHIBl, BCIBIIKH. [[MKINYHOCTD, Ynciio Bombda.
CounHIle ¥ )kU3Hb Ha 3emite. BiusHue coTHETHON paualiii Ha )KU3Hb Ha 3eMiie, Ha MarHuTochepy. ATMochepy.

21. HopwmansHble 383161 OnpeesicHre 3Be3HOIH BETMUNHBI, CBETUMOCTH.

22. CnexrpanpHas kmaccuukanus 3e3n. Kakoit cmektp y 3Be3n? Ilowemy? IapBapackas xmaccudukanms. Kax
MTOJTYyYarOT CIIEKTPHI 3BE3/I.

23. J[lmarpamma '"cmekTp-cetuMocTh'. Kak cTpomTcs mmarpaMma, KIAacChl CBETHMOCTH 3Be3ll, 3HAYCHHE U
UCIIONIb30BAaHHUE TUarpaMMBl.

24. Onmnpenenenre (U3NUECKUX XapakTepUCTUK 3Be3l. CHocoObl ompereseHus MacC, CBETUMOCTH, TeMIeparyp,
pa3MepoB 3Be3I.

25. JlBwxeHHe 3Be3]] B IPOCTpaHCTBe. UTO Ha3bIBAIOT COOCTBEHHBIM FOJMYHBIM JIBUKEHUEM 3Be37bI? Y KaKoi 3Be3/1bl
TOAWYHOE JBWXXEHHE camoe Oombmioe? KakoBbl MCTHHHBIE HPUYMHBI M3MEHEHUWs] KoopauHat 3Be3n? Vr , V. Ux
omnpeneneHue , GopMyIbl U MeToabl onpeneneHus. JIBkenne CosHIA B TPOCTPAHCTBE.

26. BmnyTrpenHee cTpocHUE 3Be31. VICTOYHNKY 3BE3THON SHEPTHH, MOJICIN PAa3HBIX 3BE3/.

27. Kparnasle u qBotiHbIe 3Be37561. OpeaeneHre, TAITEI, 0COOEHHOCTH, OMpeeSICHIE MacC 3Be3/I, SBOIIOLHS.

28. Ilepemennsie 3Be3abl. OmnpeneneHue IePEeMEHHBIX 3B€3/l, 0003HAUCHNE MX, IPUIMHBI N3MEHEHUS OllecKa, TUITHI H
xapakTepucTuku. OcoOeHHOCTH KPUBHIX Onecka. [lymbcupytomue mepeMeHHbIe.

29. DBomOmMs W MPOUCXOXKACHHE 3Be3. KOCMOTOHMYECKHE THIOTE3Bl, IBONIONMS PAa3MTUYHBIX 3Be3[. VCTOYHHMKH
SHEPIUH Ha PAa3HBIX 3TaNax 3BOJIONHUU. UepHbIe TBIPHI M HEHTPOHHBIC 3BE3IbI.

30. Hama 'anaktuka. CTpoeHHE, COCTABISIONIUE, pa3Mephl, KOJIHn4ecTBO 3Be3n, Mmecto Connina B Hamieii [anakruke.
Mex3Be3nHas cpena Hameit [Nanaktuku.

31. pyrue ranakTuku. THIBI TalakTHK U UX CTPYKTYpa, ONpPEAEICHHE PACCTOSHHMH.
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