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1 He.]'ll/l 1 3a]a491 U3YUYCHUSA TUCHUITINHBI

1.1 leab AMCHUNIMHBI

dopmupoBaHUE KOMIUICKCA OOIICKYIbTYPHBIX H TPOGECCHOHATBHBIX KOMIETCHIIHM,
YCTOMYMBBIX 3HAHWH, YMEHHM ¥ HABBIKOB, OIPEICISAIONMX TOATOTOBKY OaKaiaBpoB,
HEOOXOMUMBIX ¥ JIOCTaTOYHBIX I OCYIICCTBICHUS BCEX BHJIOB NPOGECCHOHATHHON
NEATEeTLHOCTH, TPEIYCMOTPEHHOM 0O0pa30BaTeIbHBIM CTaHIAPTOM, H3YyUYCHHUE CTYJECHTaMHU
(U3HYECKUX CBOWCTB KOCMHUYECKHX TET M UX CHCTEM, MPOSBISIONIUXCS BO BCEX JMAIa3oHaxX
IIKaJIbI 3JIEKTPOMArHUTHBIX BOJH W MHBIX BUJOB U3JIYYCHHH, a TAKKE COBPEMEHHBIX TCOPUU U
MoO/ieJIel CTPOCHHS M Pa3BUTHUSI KOCMUUECKHUX TE U UX CUCTEM.

1.2 3agaun AUCHUILIMHBI

1. U3YYCHHE MPAKTUYECKUX M TEOPETUIECKUX OCHOB aCTPO(DHU3HKHY;

2. paccMOTpPEHHE CYIIECTBYIOIIUX TCOPUH M MOJIENICH, OMMUCHIBAIOIINX (PU3UICCKYIO
MPUPOTY OCHOBHBIX TUIIOB KOCMHUYECKHX OOBEKTOB M CUCTEM;

3. u3ydeHue npudopHoit 0a3bl acTpoPU3UKK U METOAMK PaOOTHI C HEl;

4, NOJyYCHHUE HABBIKOB acTPOMU3WYECCKUX HAONIOJCHHA W  HHTEPIPETAIUH

MOJIyYEHHBIX JAHHBIX B paMKaX CYILECTBYIOIIMX TEOPUI U MOAEINEH.

1.3 MecTo AucuunjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jljig ocBOEHUS TaHHOM JUCHUILIMHBI HEOOXOJUMO BJIaJIeTh METOAAMU MAaTEMaTHUECKOIO
aHaJIM3a, AaHAJUTHYECKON TE€OMETpUH, JIMHEHHOW anreOpbl, pelIeHHeM anreOpanyeckux u
mubdepeHIManbHbIX ypaBHEHUN; Teopud (YHKUIMNA KOMILJIEKCHOTO TEPEMEHHOr0, TEOpUHU
BEPOSTHOCTEW M MaTEeMaTHYECKOH CTATUCTHUKH; 3HATH OCHOBHBIC (PU3NYECKHE 3aKOHBI; YMETh
MPUMEHSTh MaTeMaTHUYEeCKHE METOIbI M PU3NYECKHE 3aKOHBI JJIs PEIICHUs TPAKTHUECKUX 3aay.
[IpenmecTByromye UCIUILIMHBL, HEOOXOAUMBIE AJIsl € U3yUYSHHUs: BhICIIas MaTeMaTuka, pusuka.

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB O00y4YeHHMs MO AUCHMUILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl
N3yuenue naHHOM y4eOHOW IUCHMIUIMHBI HAIPaBICHO Ha (OpPMHUPOBAHUE Yy OOy4YaIOUIMXCS
oowexytbmypHulx/npogeccuonanvruix komrerenui OITK-1, TTK-2

No Nunexc | Conepxanue B pesynbrare wu3ydeHuss y4eOHOW JAUCIHUIUIMHBI
n_n KOMITET | KOMIIETeHIMH (Wn e€ | 00y4aromuecs JOIKHbI
" | eHIMM | 4acTH) 3HATh YMeETh BJIaJleTh
1. OIIK-1 | cnocoOHOCTBIO K | 3HaTh TJIaBHBIE | OOBSCHATH HaBbIKaMU
OBJIaJICHUIO 0a30BBIMU | HAIPABIICHUS acTpopu3NyYeCcKue | MOUCKa
3HaHUSIMH B 00JacTH | acTpOQU3UUECK | SABJICHHS B paMKax | HEOOXOIUMOMN
MaTeMaTUKH U | ux CYLIECTBYIOIIUX | HHGOpMaIuH,
€CTECTBEHHBIX HAyK, | UCCIEIOBaHUM, | TEOpUI u
UX HCIIOJIb30BAHMIO B | CYLIECTBYIOIIME | MOJENEH,
npodeccuoHaIbHON TEOpUn u
JeSITEIbHOCTH MOJIENH
CTpOEHUS u
pa3BUTHSA
KOCMHYECKHX
Ten u ux
CHUCTEM,
2 [1K-2 CIIOCOOHOCTBIO OCHOBHbIE OTIpEeeIsATh HaBbIKaMU
HCII0JIb30BaTh METO/IbI OCHOBHBIE pelieHus
OCHOBHBIE METOJIbl | U3Y4YEHHUS acTpopu3nyecKue | 3aaad,
panuodu3nuecKux buznueckoit XapaKTEpUCTUKU | BOBHHUKAIOIINX
U3MEepeHU MIPUPOJIBI HeOECHBIX B IIpoliecce
KOCMHUYECKHX 00BEKTOB U3 | U3y4ECHUS
HaOJIIOIEHUH, KOCMMYECKUX




e Nunexc | Conepxanne B pesynbrare wu3ydeHuss y4yeOHOM JUCIUIUIMHBI
L KOMIIET | KOMIeTeHIMH (Win e€ | 00yJaromuecs JOHKHBI
SHIUU | YacTH) 3HaTh yMeTh BJIA/IETh
TEJI n ux TEI u ux
CHUCTEM, CHUCTEM,

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHbI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mmast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 5 3au.em. (180 yacoB), ux pacnpeneneHue

10 BUJaM paboT NPEACTABICHO B TaOJIHIIE.

By yueOHol paboThl Bcero CemecTphl (4achl)
4acoB 7 cemecTp

KonTakTHas padora (B TOM 4ncJje):

AyIUTOpPHBbIE 3aHATHS (BCEro): 80 80

3aHsATHS JEKIIMOHHOIO TUIIA 32 32

3aHATHS CEMUHAPCKOTro TUMA (CEMUHAPBI, MPAKTUYECKUE 3aHATHS) 16 16

JlaGoparopHbie 3aHATHS 32 32

WNuast koHTakTHas padbora:

Kontpousb camocrositensHoM padotsl (KCP) 2 2

IIpomexyrounas arrectauus (MKP ) B hopme ax3amena 0,3 0,3

CamocTosiTeJibHas paboTa, B TOM YHCJIE: 62 62

KypcoBas pabota

ITpopaboTka yueOHOro (TEOPETHUECKOT0) MaTepuaa 40 40

BrinonHeHne HHIUBUAYATBHBIX 3a/JaHUH (TOIrOTOBKA COOOIIEHHUIH, 29 29

MPE3CHTALINI)

Pedepar

IToaroToBka K TEKyIeMy KOHTPOJIIO

KonTpoJs: 35,7 35,7

OO01mast Tpy10eMKOCTh Jac. 180 180
B TOM YHMCJI€ KOHTAKTHasd paﬁoTa 823 823
3a4. e 5 5

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.

Pazgensl AUCHUIIIIMHBI, U3Yy4aCMBIC B 7 CEMECTPC

Ne | HaumenoBanue paznenos KonnuaectBo yacos

pa3 Bcero | AyauTtopHas pabora KCP | Bueayaur

bi () opHast

a pabora CP
JI I13 JIP

1 2 3 4 5 6 7 8

1 Brenenne 2 1




2 W3nydenne u pacmpocTpaHeHHe

3JIEKTPOMArHUTHBIX BOJH B

KOCMUYECKOU cpejie 2 1 4 0,2 10
3 HNHcTpyMEHTBI u METO/IbI 4 2 8 02 |10

acTpou3uku
4 OO0uIue cBOiiCcTBa 3BE31T 3 2 4 0,2 5
5 JIBOliHBIC M IEPEMEHHBIE 3BE3/IbI 3 2 4 0,2 5
6 KoMmakTHble 3Be3/15] 3 2 0,2 5
7 DBOJIOLHS 3BE3L 3 1 0,2 5
8 Counnle kak OamKkaiiinas 3se3aa 4 1 4 0,2 10
9 II1aneTHbBIE CUCTEMEL 2 1 4 0,2 5
10 | I'amakTuka 2 1 2 0,2 5
11 | I'amakTHKHU U CKOIUICHHS TaJIaKTHUK 2 1 2 0,1 1
12 | DieMeHTBl KOCMOJIOT T 2 1 0,1 1

Hmoeco no oucyuniune: 180 32 16 32 2 62

[Tpumeuanue: JI — nexuuu, 113 — npaktuyeckue 3ansaTus / cemunapsl, JIP — naboparop-
Hele 3anaTus, CP — camocTosrensHas pabota CTyeHTa.

2.3 Conep:xaHue pa3ieioB IMCHUILIAHBI:
B namHOM mompaszgene, B TaOiu4yHOW (hOpME NPHUBOIUTCS OIMUCAHUE COJCPIKAHUS
JUCIUTUTMHBI, CTPYKTYPUPOBAHHOE MO pa3jieiiaM, ¢ yYKa3aHHUEM IO KaxJIOMy pasleny (popMbl
TEKYIEro KOHTPOJIS: 3amuTa JlabopaTopHoi pabotsl (JIP), BhIMOIHEHHME KypCOBOTO MPOEKTA
(KIT), xypcosoii pabotsl (KP), pacuetno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P),
acce (9), kommokBuyM (K), rectuposanue (T).

Pazpaborano c¢
Ne HaumenoBanu ®opma y4acTUEM
pasena e Copepxanue paszgena TEKYILIETO Npe/ICTaBUTENe
paszena KOHTPOJIS 7§
paboTtonarenei
1 2 3 4 5
1 Beeoenue MecTto actpodu3uku B cucTEME
aCTPOHOMHYECKMX  3HAaHHUH, €€
CTaHOBJICHHE u pa3BUTHE.
IIpocTpaHCTBEHHO-BPEMEHHBIE
MacHITadbl B aCTpO(U3HKE.
2 Hsnyuenue u | Ilonsarus uHTeHcuBHoctu | PI'3, JIP
pacnpocmpan | (MOBEPXHOCTHOM SIPKOCTH), TOTOKA
eHue U TUIOTHOCTH M3iydeHus. Temnmosoe
9NEeKMpoMazH | U3JIy4eHue. JlokanbHOE
UMHBIX 6ONIH 6 | TEPMOAVMHAMHUYECKOE  PABHOBECHE.
kocmuyeckou | Temmeparypa acTpoPU3NIECKHIX
cpede HCTOYHUKOB, ONpefenseMas M0 HX
M3IIy4eHUI0. MexaHu3Mbl reHepanun
HETEIUIOBOTO U3ITy4EHUS.
Kosdduuuentsr  usnyyeHuss u
norjomenus. OnTudeckas TOJILA.
VYpaBHEHHE NEepeHOca U3IYyYEHHUs U
€ro pemieHust JUisl  MPOCTEHIINX
CJIy4aeB.
3 Hnempymenm | Cucremsl 51 xapaktepuctuku | PI'3
bl U MemoObl | ONITUYECKUX TEJIECKOTIOB.
acmpoghuzuku | IlpueMHUKH HW3ITy4eHUs BUAMMOTO




Ne
pasznena

HaunmenoBanu
e
paszaena

Coneprkanue pasnuena

®opmMma
TEKYLIETO
KOHTPOJIA

Pazpaborano ¢
y4acTueMm
IIPEJICTaBUTEIIC
71
paboTonaTeneit

2

3

4

5

JrarnasoHa. D dexkTUBHOCTD
teneckomna. [Ipobnema ynydmieHus
yTJII0BOTO pa3peleHusl. VYyer
JOKAJIBHBIX  aCTPOKIMMATHYECKUX
MapamMeTpoB B pPEaJbHOM BpPEMEHU
pu acTpouznyecKux
HaOMI0IeHUAX. METoIbl M3MepeHU
aCTPOKJIMMAaTUUYECKUX IapaMETPOB:
KOJMYECTBA  SICHOTO  BPEMEHH,
MIPO3PavyHOCTH aTMocQepsl U
METEOpOJIOTHYEeCKUX (AKTOpPOB —
TEMIIEPATYPBbI, BIAXKHOCTh, CKOPOCTh
Berpa.  Cneki-unreppepomeTpus.
AKTUBHAs W aJanTHBHAs OITHKA.
[MonspuzannonHsie u
(dboToMeTprUuecKue HaOJTIOICHUS.
3akoH [Ilorcona. ®opmupoBaHue
HEIPEPBIBHOIO CIIEKTpa u
CHEKTPaTbHBIX JTUHUHA B
aCTpOPU3HUYECKUX  YCIIOBUAX
CriexTpanbHble HaOJII0ICHU .
Pannoreneckomnsl.
Paguounrepdpepomerpsl.
Panuounrtepdpepomerpus co
CBEPXUIMHHOM 6a30ii(PC/Ib).
Meron ~ amepTypHOro  CHHTE3a.
IIpomyckanue Wu3JIy4eHUs 3E€MHOU
aTMoc(hepoi. Buearmocdepnas
acTpo(u3uKa. I'paBuTannonHo-
BOJIHOBBIE u HEUTPUHHBIE
TEJIECKOIIBI.

Obuwue
ceolicmea
36e30

Ob6mue XapaKTepUCTUKU "
CIEKTpaJIbHAs KJaccuukanus
3Be3a. Jumarpamma ['epummpynra—
Peccena. ATmocdepsl 3BE3.
SlnepHble peakuuMu Kak HCTOYHUK
3BE3JHOM  DHEPrMU. Y paBHEHUS
paBHOBECHS] CTAIlMOHAPHBIX 3BE3].
BuyTpennee CTpOCHHE 3BE3]1
IJIABHOM IIOCJIEJOBATEIBHOCTH.

PI'3, JIP

Jleotinvie U
nepemeHmble
36€300l

JIBoliHBIE W  KpaTHbIE  3BE3JbL.
3aTmeHHbIe 1BOWHBIE. OnpeneneHue
Macc JIBOMHBIX 3Be3]. COOTHOIICHUS
M-L u M-R. ®ynknus wMacc.
[Tynscanuu 3BE3. Hedeunmasr.
Jlonronepruoanyeckue nepeMeHHbIE.

PI'3
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DOpyNTUBHBIE W KaTaKJIU3MHYECKHE
MepeMEHHEIE. HosBrie 3BE3/b.
CsepxHoBble  3Be3abpl.  Ocrarku
CBEpPXHOBBIX. [ UTIEPHOBBIC U TaMMa-
BCILJIECKH.

Komnaxmmuuie
36€300bl

HaGmomaembie  cBOWcTBa  OEIBIX
KapauKoB. BrIpoxaeHue BellecTsa.
[Ipenen Yanpacekapa.
Heittponnsie 3BE3EL. [Ipenen
Omnmnenreiimepa-BonkoBa.  OueHku
Macc HEHUTpOHHBIX 3Be31. CBoiicTBa
panuonyinbcapoB.  PeHTreHoBCckHe
nynecapbl. bapcrepsl.  3Be3qHbIC
YepHbIC JABIPBL.  PensTUBUCTCKHE
3¢ dexThl BOMM3M YEPHBIX JIBIP.
MeTo/161 00HAPYKCHHS YSPHBIX JIBIP.

3, PI'3

Deonoyust
36e30

OBOJIIOLIMSL ~ OJMHOYHBIX  3BE3[I.
JnarpamMma 1BET-CBETUMOCTbH JJISI
3BE3JHBIX CKOMUIeHuH. Oco0eHHOCTH
Y CTaJIUH 3BOJIFOLMH JIBOUHBIX 3BE3I.
[Ipubmmwxkenne Pomra u  1monocTts
Pomra. [Tpoucxoxnaenue
XUMHUYECKUX 3JIEMEHTOB (o
3JIEMEHTOB YKEJIE3HOT O MHKa).
[Iporieccel  00pa3zoBaHUsT TSHKEIBIX
JJIEMEHTOB B IPUPOJE.

3, PI'3

Connye  kaxk
onudxcanuan
36e30a

OO6mme xapakrepuctuku ComHua.
OcobenHoctu dotocdepsl,
XpoMocdepbl U KOPOHBI, COTHEUHBIN
Berep.  BHyTpeHHee  cTpoeHue
Connma. IIpobGnema  CONMHEYHBIX
HEUTPHUHO. I'ennocericMonorusi.
AxTuBHBIE 00pa30BaHUS M 00JaCTU
Ha Comame. Ilukn  comHedHOU
aKTUBHOCTH.

PI'3, JIP

Ianemnovie
cucmemol

ConHeyHas MjiaHeTHasi CUCTEMa U €€
oOpa3oBaHUe. [IporomuianerHeie
Tucku.  Meronbl  oOHapyKeHus
IJIaHET BOKPYT' 3BE31I.
Cratuctuueckue 3aBHCHUMOCTH
9K30IIIaHET.

9, PI'3, JIP

10

Tanaxmuxa

3Be3OHBIII  COCTaB U 3BE3IHBIE
CKomJieHMs Hamleit IamakTuku, ee
BpamieHue u Macca. (OCHOBHBIE
COCTABJISIIOLIME W MPOSIBICHUS
Mex3Be3/1HOM cpenbl. Kocmuaeckue

9, PI'3, JIP
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JIy9d ¥ MarHuTHoOE moJjie ['aakTuku.
Huddysnsie TYMaHHOCTH.
Nznyuenue TYMaHHOCTEH B
3anpeIeHHbIX JTIAHUSIX.
PexomOuHaIIMOHHOE U3JIyYCHHE.
dusnueckoe COCTOSIHHE
Mex3Be3gHoro rasa: obmactu HII,
HI, Hz, I'MO, ropsumii ras3,
Ma3epHbIe MCTOYHUKH. MeXxaHU3Mbl
Harpesa u OXJIAXKJICHUS
MEXX3BE3HOI0 TemnoBas
HEYCTONYHUBOCTh M3C.
[Toacucremsl, crimpaibHbie BETBU U
LIeHTpaibHas 00JacTh ['anakTuku, ee
SBOJIIOLHS.

rasa.

11

Tanaxmuxu u
CKONJIeHUA
2aNAKMUK

OcCHOBHbIE ~ XapaKTEPUCTHKU U
CTPYKTypa TanakTuk. Puzmyeckas
NPUPOJIa CIUPATBHOW CTPYKTYPBI.
JIBmxenue rasza M 3Be30 B
ramaktukax. IIpobmema TemHOrO
rajo. 3Be3000pa3oBaHue B
rajakThkax W  HMX  DBOJIOLUS.
Oco0eHHOCTH IBOITIOIMH TATAKTUK B
CKOIUTeHUsIX. THMBI M CTPYKTypa
aKTHBHBIX  siAEp rajakTuK,
TIPUHIIMITBI OIpeeICHUS ux
napameTpoB. MoJenu  aKTHBHBIX
saep. Ipynmbl W CKOIUICHHS
rajJakTuK. MeTombl OLEHKH Macc
CKOIUICHUIA, IpaBUTAI[MOHHOE
nuH3upoBaHue. KpymHomacmrabHoe
pacmpenesneHue rajaKkTuK.
MeraranakTuka. Kpacnoe
cMmenieHue. 3akoH Xab0na.

9, PI'3, JIP

12

Dnemenmol
KOCMONIO2UU

[Tapanokcer HBIOTOHOBCKOM
KOCMOJIOTHH. PensruBucrckne
OJHOPOJHBIE u H30TPOITHbIE
KOCMOJIOTHUECKHE MOJICIIH.
Bonbmioit  B3peIB U punUeckue
npoueccbl B ropsiueid BceneHHOM.
PennkroBoe usnyuenue. TpyaHoctu
KJIacCUYEeCKOH KocMoJIoTuH. Moens
uHpnsmonHoi Beenennoit. Temuas
sHeprud. Kocmoiornueckue moaenu
H JIaHHEIS HAOJII0 ICHUI.
MeraBceneHHa.

3, PI'3




2.3.1 3aHATHA JEeKIIHOHHOI0 TUIIA

HanmeHnoBanue - Dopma TEKYIIETro

No Conep:xanue pasnuena
paszzena KOHTPOJIS

1 2 3 4

1. Beeoenue Mecto acTpOpU3UKH B CUCTEME

ACTPOHOMUYECKUX 3HAHUH, €€ CTAaHOBIICHUE
u pazButHe. [IpocTpaHCTBEHHO-BpPEMEHHBIC
MacmTaObl B aCTpOhU3HKE.

2. H3znyyenue u|lToHaTHsT MHTEHCHUBHOCTH (MMOBEepXHOCTHOH P13
pacnpocmpanenue  |ApKOCTH), TOTOKA U INIOTHOCTH H3Iy4EHUS.
anekmpomaznumusix|TemnnoBoe U3ITyYeHHeE. JlokanbHOE
80JIH 8 KOCMUYECKOU|TEPMOIMHAMUYECKOE paBHOBECHE.
cpeoe Temneparypa acTpodu3nyecKnx

UCTOYHMKOB,  OmpeAenseMas 1O  HUX
U3ITy4EHUIO. MexaHu3mbl ~ TeHepaluu
HETETJIOBOTO M3JTyYCHHUSI.

3. Usnyuenue u|Koaddunments! nznyuenust u nornomenus. P13
pacnpocmpanenue |OnTUYEcKas TOJNIIA. YpaBHEHHE IEpeHOca
NEeKMPOMASHUMHBIX[U3ITYUSHHS i €70 PEIICHUS [ POCTEHIINX
80JIH 8 KOCMUYECKO|CITy4aeB.
cpeode

4. Hnempymenmer  u|CucCTeMbl M XapaKTEPUCTHKU onThueckux P13
Memoobl TEJIECKOIIOB. [Tpuemuuku U3ITy4YeHUS
acmpoghuzuxu BUIAMMOTO  auamna3zoHa. ddekTuBHOCTH

Teneckorna. [Ipobnema ymydiieHus yrioBoro
paspeuieHus. VYuer JIOKAJIbHBIX
aCTPOKJIMMATUYECKHX apamMeTpoB B
peaTbHOM BpPEMEHH TPU acTPOPU3UIECKUX
HaOJIOCHHUSX. Merons! U3MEPEHUN
aCTPOKIIMMATHYECKHIX apaMeTpoB:
KOJINYECTBA SICHOTO BPEMEHHU, IPO3PaYHOCTH
aTMocdepsl " METEOPOJTOTUUECKHIX
(dakTOpoB — TeMmMmepaTypbl, BIAXHOCTb,
ckopocTh BeTpa. Cnexin-uHTephepoOMeTpHs.
AKTHBHasT M  aJanTHBHas  ONTHKA.
[onsipuzanmoHHble W (OTOMETPUUYECKHE
HaOJI0ACHNUS. 3aKkoH ITorcona.
@dopMHpOBaHUE HETPEPHIBHOTO CHEKTpa U
CHEKTPAIbHBIX JUHUNH B acTpo(U3MUECKUX
ycnoBusix . CrieKTpasibHbIE HAOIIOICHHSL.

S. Hucmpymenmor  u|Pagmoreneckonsl. Pagmoumntepdepomerpsl.|PI3
Memoobl PanuounrtepdpepomeTpus co CBEPXTMHHON
acmpoghuzuxu 6a30i(PCZIb). MeTox anepTypHOro CHHTE3A.

[Iponyckanue U3JIyYEHUs. 36MHOU
aTMoC(epoii. Buearmocdepnas
actpodmsuka. ['paBUTAIIOHHO-BOHOBBIE U
HEHTPUHHBIE TEJIECKOIBI.

6. Obwue  ceoticmea|O0IINE XapaKTEPUCTUKH H criekTpaibHas|PT'3
36€30 Kiaccuukanus 3BE3/I. Juarpamma

I'epummnpynra—Peccena. Atmocdeps! 3Be31.

ﬁﬂepHLIe PCaKM KAaK MCTOYHUK 3BE3JHOU




SHEpPTHUH. VYpaBHeHus paBHOBECHS
CTallMOHApPHBIX 3Be3/l. BHyTpeHHee cTpoeHue
3B€3]] II1aBHOW MOCIIE0BATEIHHOCTH.

/[sotinble u
nepemennble 36e30bl

JIBoliHbIE M KpaTHbBIE 3BE3/bl. 3aTMEHHbIE
nBoWHBIE. OrmnpeneneHre Macc JIBOMHBIX
3Be311. CootHomienust M-L u M-R. @ynkuus
Macc.

PI'3

/[sotinble u
nepemenuble 36e30bl

[Tynecaruun 3BE3I. Hedbeunmsr.
JlosironeproanvecKue HepeMeHHbIE.
DpyNTUBHBIE 51 KaTaKJIU3MHUYECKUE
nepemerHbie. HoBbie 3Be3/bl. CBEpXHOBBIC
3Be3/bl. OCTaTKU CBEPXHOBBIX. [ MIIepHOBBIE

U ramMmma-BCIIJICCKU.

PI'3

Komnaxmmuuvie
36e300vl

Habmtomaembie cBoiicTBa OENBIX KapiMKOB.
Bripoxnenue BEIECTBA. [Ipenen
Yannpacekapa.  HelTpoHHBIE  3BE3MBL.
[Ipenen Omnmnenreiimepa-BonkoBa. OueHKH
Macc  HEHUTpoHHBIX  3Be3d.  CBoiicTBa
paguonyiabCapoB. Pentrenosckue
IyJIbCapbl. bapcTepsl.

3, PI3

10.

Komnaxkxmmuuvie
36e300bl

3Be37HbIE YEpHBIE IBIPBL. PensTuBucTCKHE
3¢ ¢eKTsl BOMM3M YEepHBIX IbIp. MeTobI
OOHapy>KEHMsI YEPHBIX JBIP.

3, PI'3

11.

Deonoyus 36e30

OBoNIOIMUS OJMHOYHBIX 3Be3A. Juarpamma
LIBET-CBETUMOCTD JJIs 3BE3HBIX CKOIIJICHUM.

12.

Deonoyus 36e30

Oco0EHHOCTH U CTAaIMHU SBOJIIOLHMH JBOMHBIX
3Be3n. Ilpubmmkenue Poma u  1mosocTh
Poma. [Ipoucxoxaenue XAMHYECKHAX
3JIEMEHTOB (710 AJIEMEHTOB YKEJIE3HOTO TTHKA).
[Iporeccrr oOpazoBaHus TSKEITBIX
3JIEMEHTOB B IPUPOJE.

C

13.

Connye Kax
Oaudcanuias 36e30a

O6mue XapaKTEPUCTUKHU CoHIa.
OcobenHoctu ¢ortocdepsl, xpomochepsl U
KOpPOHBI, COJIHEUHBII BeTep. BHyTpeHHee
ctpoenue Comuna. [IpobGrema CONHEUHBIX
HenTpuHo. [enmocelicMosnorus. AKTHBHBIE
oOpazoBanus u obmactu Ha Comaie. [{ukn
COJIHEYHON aKTHBHOCTH.

3, PI'3

14.

ITnanemnoie
cucmemol

ConHeyHast IUIaHETHas CHCTEMa M €€
oOpazoBanue. IlporomyaHeTHble AMUCKH.
Metoasl  OoOHapyXeHHs TIIJIaHET BOKPYT
3Be31.  CrarucTtudeckue  3aBUCHUMOCTH
JK30ILIaHET.

3, PI3

15.

[ anakxmuxa

3BE3AHBIH COCTaB M 3BE3JHBIC CKOIUIEHUS
Hamie ["anmakThkuy, ee BpallleHHME U Macca.
OCHOBHBIE COCTaBIIIOIINE W IPOSBICHUS
MEK3BE3/THOM cpenibl. Kocmuueckue nydn u
MarautHoe mone [amaktuku. Juddysnsie
TyYMaHHOCTH. M3iIydeHue TyMaHHOCTEN B
3aMpenieHHbIX JTHHUSIX. PexoMOnHaImoOHHOE
W3JIy4EeHHE.

3, PI3




16.

Tanaxmuxa

Ou3nyecKkoe COCTOSTHUE MEXK3BE3AHOIO ra3a:
obmactu HII, HI, H2, MO, ropsumii ras,
MasepHble HCTOUHUKH. MeXaHU3Mbl Harpena
U OXJAXACHUS  MEX3BE3JHOTO  Tasa.
TennoBas HEYCTOHYHBOCTh M3C.
[logcucremsl,  cridpaibHble  BETBH U
LUeHTpainpHas obnactb [anmakTuku, ee
SBOJIIOLINSL.

C

17.

Tanaxmuxu u
CKONJIeHUA
2A/IAKMUK

OCHOBHBIE XapaKTEPUCTHKH U CTPYKTypa
TaJIaKTHK. dusnyeckas npupoaa
CIIUPAIBHOW CTPYKTYpHI. JBHKEHHE raza u
3Be3]] B TranakTukax. [IpoGiema TeMHOTO
rajo. 3Be371000pa30BaHUE B TAJIAKTUKAX U UX
DBOJIIONYS. OcobenHocTH SBOJIIOLIUU
TTAKTUK B CKOTUICHHUSIX. THITBI U CTPYKTYpa
AKTUBHBIX SJI€p  TAJNaKTUK,  IPUHIUIIBI
ompeneeHUusT HWX TmapaMeTpoB. Mogenu
aKTUBHBIX simep. [pynmbl U CKOTUICHHS
rajJjakTHK. MeToIbl OLIEHKH MacC CKOIIEHHH,
rPaBUTAIMOHHOE JIUH3UPOBAHHKE.
KpynnomacmrabHoe pacnpeneneHue
rajakTHK. MerarajiakTuka. Kpacnoe
cMmerenne. 3akoH Xab0ua.

18.

Onemenmor
Kocmono2uu

[Tapamokchl HBIOTOHOBCKOM KOCMOJIOTHH.
PensaruBuctckue OJIHOPOJIHbIE u
M30TPONHBIE  KOCMOJIOTMYECKHE  MOJENH.
Bonbiioit B3pbIB U pu3nueckre mporeccs B
ropsuen Bcenennoi. PenukToBoe
n3nydeHue.  TpyAaHOCTHM — KIIACCUYECKOMN
KocMmosiorud.  Mogenb  WHOIAIUOHHOMN
Bcenennon. TemHas DHEprus.
Kocmonornueckne Monenu ©  JaHHbIE

HaOronenuii. MertaBceneHHas.

C

2.3.2 3aHATHA CEMUHAPCKOTO THNA

HanMeHOBaHue
paznena

TeMarnka NMpakTUYECKUX 3aHITUH
CEMHHAPOB)

Dopma
KOHTPOJIS

TEKYIIEro

2

3 4

Beeoenue

Mecto acTpo(U3UKH B CUCTEME
ACTPOHOMHUYECKUX 3HAHUI, €€ CTAHOBJICHHE
u pasButue. [IpocTpaHCTBEHHO-BPEMEHHBIE
MacHITalbl B acTpO(U3HKE.

20.

Hznyuenue u
\pacnpocmparenue
NEeKMPOMASHUMHBIX
80JIH 8 KOCMUYECKOU
cpede

IloHsATHS MHTEHCHBHOCTH (MOBEpXHOCTHOM|PI'3

SPKOCTH), TIOTOKA U TJIOTHOCTH MU3ITyUCHUS.
TemnoBoe HU3JIyYEHHUE. JlokanpHOE
TEPMOJIMHAMUYECKOE paBHOBECHE.
Temneparypa acTpOPU3UIECKUX
HWCTOYHHUKOB,  ompenensemMas 10  HX
H3JIYyYEHHUIO. MexaHu3MbI reHepauu
HeTeruioBoro wusiydeHus. KoaddumueHrst
W3IydeHuss U norjomeHusa. Onrtuyeckas




TOJIIIA. Y PaBHEHUE MEPEHOCA U3IyYEHUs U
€ro peuIeHusl JUIsl IPOCTEUIINX CIIy4aeB.

21.

Unempymenmor  u
Memoovl
acmpoghuzuxu

CucteMbl M XapaKTEpUCTUKH ONTHYECKHX
TeneckonoB.  IIpueMHUKM — u3IydeHHs:
BUIMMOIO Juana3oHa. O(QeKTuBHOCTH
TEJIECKOIIA. [IpoGnema YIIy4LIEHUS
YIJIOBOTO pa3pelieHus. Y4YeT JOKaJIbHbIX
aCTPOKJIMMATUYECKHX  [apaMeTpoB B
pearbHOM BPEMEHM MpPHU aCTPOPU3NUECKUX
HAOJIOICHHUSX. Meronsl U3MEPEHUN
aCTPOKJIMMATUYECKUX apaMeTpOB:
KOJINYECTBA SICHOTO BpEMEHH,
IIPO3PaYHOCTH aTMocdepsl u
METEOPOJIOTUUECKHUX (bakTopoB —
TeMIIepaTyphbl, BIAXKHOCTb, CKOPOCTb BETpA.
Crnexn-untepdepomerpusi. AKTUBHAs U
ajanTuBHas ontuka. IlonspuszannonHsle u
dboToMeTpuueckue HaAOMIOACHUS. 3aKOH
[Torcona. ®opmMupoBaHHE HENPEPHIBHOIO
CIEeKTpa W CIEKTPAIbHBIX JIMHUHN B
acTpo(hU3NYECKUX YCIIOBUSX.
Pagnoreneckomnbl. PagnonarepdepomeTpsl.
Paguounrepdepomerpust co CBEpXIMHHON
6azoi(PC/b). Meron anepTypHOTO
cuHre3a. Ilponmyckanue usnyueHus 3eMHOM
aTMOC(epoii. Bueatmocdepnas
actpodusuka. ['paBUTallMOHHO-BOJIHOBBIE U
HEHTpUHHBIE  TesecKonbl. ClIeKTpaIbHbIe
HaOJI0ICHUS.

PI'3

22.

Obwue  ceoticmea
36€30
\/{gotiHble u

nepemennbsle 36€30bl

OO6mme XapakTepUCTUKH M CIEKTpalibHAs
Kkiaccuukanus 3BE3. Huarpamma
I'epummnpynra—Peccena. ATMocdepsl 3Be31.
SnepHble peakMM KaK UCTOYHUK 3BE3AHON
SHEpPTUH. VYpaBHeHUs paBHOBECHS
CTallMOHAPHBIX 3BE3. Buytpennee
CTpOCHHE 3B€3]1 rJ1aBHOU
IIOCJIEJOBATEIBbHOCTH.

JIBoiiHbIE M KpaTHBbIE 3BE€3/bl. 3aTMEHHBIE
nBoiHble. OnpeneneHne Macc JBOMHBIX
3Be311. CootHomeHuss M-L u M-R. @ynknus
Macc. [Tynscanmu 3Be3n. Lledeunsl.
Jonronepuognyeckue MIepEMEHHBIE.
OpyINTUBHBIE U KaTaKJIN3MHUYECKHE
nepemeHHbie. HoBbie 3Be31bl. CBEpXHOBBIE
3BE3/IbI. OcraTku CBEPXHOBBIX.
['unepHoOBBIE M raMMa-BCIJIECKH.

3, PI3

23.

Komnaxkmmnuwie
36e300bl
Deonroyust 36e30

Habmtonaemble cBoiicTBa GENbIX KapiIHKOB.
BeIpoxienne BEIIECTBA. [Ipenen
Yanpapacekapa.  HeWTpoHHBIE  3BE3ABL
[Ipenen Omnmenreiimepa-Bonkosa. OrneHkH
Macc  HEUTpoHHbIX 3Be3d.  (CBolicTBa
paauonyiIbCapoB. PentrenoBckue

PI'3




nynbcapel. bapcrepbl. 3Be3AHBIE YEpHBIC
abIpbl. PenstuBucTcKue >PQexTsl BOIM3U
YepHbIX JbIp. MeToabl  OOHapyXKeHHs
YEPHBIX JIBIP.

OBOJIIOLIMS OJIMHOYHBIX 3Be3[1. Jlumarpamma
LIBET-CBETUMOCTb JUTSt 3BE3/IHBIX
ckomwirenuii. (OcoOEHHOCTH WM CTaauu
9BOJIIOLIMM JIBOMHBIX 3Be3l. lIpubnmkenue
Pomia u monocts Poma. Ilpoucxoxnenue
XUMUYECKUX DJIEMEHTOB (70 3JIEMEHTOB
xene3Horo nuka). [Ipoueccel oOpa3oBanus
TSDKEJIBIX AJIEMEHTOB B IIPUPOJIC.

24.  |Connye kak|O01mme XapaKTEPUCTUKU Comnnma. |9, PI'3

onudrcatimas 36e30a |OcodbenHoctu (otocdepsl, XpoMochepsl U
KOpPOHBI, COJIHEUHBIM BeTep. BHyTpeHHee
ctpoenue Comnnua. [IpobGrnema coHEUHBIX
HeuTpuHo. ['ennoceiicMonorusi. AKTUBHbBIC
obpazoBanus u obiactu Ha Comaie. Lk
COJTHEYHOUN aKTUBHOCTH.

25.  |[Inanemnvie ConHeynas 1ulaHeTHass cucreMa u  ee|d
cucmemul oOpazoBanue. [IpoToriaHeTHble AMCKU.

Metonel  OOHapyXeHHsS IIJIaHET BOKPYT
3Be3n.  CraTucTUyecKue  3aBHCHMOCTH
9K30IIIaHET.

26. |[[anaxmuxa 3Be3IHBIA COCTaB U 3BE3OHBIE CKOILIEHUST|D
T'anakmuxu u|Hamen ['anakTuku, ee BpallleHUE U Macca.
CKONJIeHUs OCHOBHbBIE COCTaBIIAIONINE U TPOSBICHUS
2anaKmuxK MeX3Be3/1HOM cpeabl. Kocmudeckue nyun u

MarautHoe none [Namaktuku. Juddysnsie
TyYMaHHOCTH. M3ilydeHue TyMaHHOCTEH B
3anpenieHHbIX TUHUAX. PekoMOnHamonHoe
H3JIy4CHHE. duznueckoe COCTOSIHHE
Mex3Be3Horo rasza: obmactu HII, HI, Ho,
I'MO, ropsiumii ra3, Ma3epHble UCTOUYHUKH.
MexaHu3mbl HarpeBa U OXJIAXKJICHUA
MEXK3BE3THOTO rasa. TermoBas
HeycrounBocth  M3C.  Iloacucremsl,
CHUpajbHbIE BETBU U LIEHTpajbHas 001acTh
lamaktuku, ee »sBomonusas. OCHOBHBIE
XapaKTEPUCTUKA M CTPYKTypa TaJaKTHUK.
dusnueckas npupoza CIIUPAJIbHOU
CTPYKTYphl. JIBMKEHHME Ta3za © 3BE31 B
ranaktukax. [IpoGmema TemMHOro rasio.
3Be31000pa3oBaHNe B TalakKTHKaX H WX
sBomorusl.  OCOOEHHOCTH  DBOJIOLMHU
TTAKTUK B CKOIJICHUAX. THUITBI 1 CTPYKTYypa
AKTUBHBIX SJ€p  TaJaKTUK, PUHIUIBI
ompeleneHuss HMX napaMmeTrpoB. Moaenn
aKTUBHBIX sjep. ['pynmbl W CKOIUIEHUSA
raJIaKTHK. Metonarnl OIIEHKH Macc
CKOIUJICHUH, rPaBUTALMOHHOE
JIMH3UPOBAHHKE. Kpynnomacmrabnoe




pacrpeiefieHne TaJlakKTHK. MeTarajakThka.
Kpacnoe cmemenue. 3akon Xa06ia.

27. Onemenmoi [Tapamokchl HBIOTOHOBCKOW KOCMOJIOTHH.|D
KOCMON02UU PenstuBucTckue OJIHOPOJIHbIE i
HM30TPOMHBIE KOCMOJIOTUYECKHE MOJIEIH.
Bonbimoit B3peIB 1 (pr3nUeckue mporeccsl B
ropsiaeit Bcenennoii. PenukroBoe
n3nydyeHue. TpyaHOCTM  KIIACCUYECKOU
KocMoJiorud.  Mogens  HHQIAIMOHHON
Bcenennorn. TemHas SHEPIHUsL.
Kocmosiornueckre Moaenud W JaHHBIE
HaOmoaeHuii. MeTaBceaeHHasl.

2.3.3 JlaGopaTopHbIe 3aHITHSA

HanmeHoBaHME Dopma TEKYIIETO
No HanMmeHnoBaHue JTa0OpaTOPHBIX padoOT p ym
pbasjerna KOHTPOJIsSI
1 2 3 4
1. |[Uuctpymentsr  u|OmnpeneneHue ACTPOKIMMATHYECKUX|OTUET
METO/bI [apaMeTpoOB: KOJMYECTBA SICHOI'O BPEMEHH,
acTpOPU3NKH MIPO3PavYHOCTH aTMocgepsl u
METEOPOJIOTUYECKUX (PAKTOPOB.
2. [LnaneTHbIE Ornpezenenne paagnycoB OpOUT | MEPUOJOB|OTUET
CUCTEMBI oOpaienus cnytHukoB KOnurepa
3. Counniie KaK OTYET
. Nzyuenue cnexkrpa ConHua
Onuxkaiiias 3se3aa
4, Comnnne kak|Onpenenenue WHJIEKCOB COJIHEYHOM|0TUeT
Onmkaiiias 3Be3fia |aKTHBHOCTH
5. O6mme cBoiicTBaU3yuenue MaTeMaTHYECKON MOJIEJIN|OTYET
3BE3] ra3oBOro mapa
6. N3nyyenune u OTUeT
pacrpocTpaHeHue
3J€KTPOMAarHUTHBIX .
Ornpesenenne BETOBOM TeMIIEpaTyphl 3BE3]]
BOJTH B
KOCMHUYECKOM
cpene
7. OOmme  cBoOliCcTBa o OTYeT
N3yuenne coOCTBEHHBIX JBUKEHUN 3BE3T
3BE3]]
8. l"aakTuka N3yuenue ctpoenus ['anakTuku OTYET
9. [TnaneTHbIC UccnenoBanme  xapakrepa  M3MEHEHHS|OTUYET
CUCTEMBI Onecka KOMET BOJH3U MepUrenus
10. |[lajmakTuku u oTYeT
Onpenenenne KpacHOTO CMEILCHUS
CKOIUJICHUS
TaJaKTUK
TTAKTUK

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTbl — HE Npe1ycMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)



[lepeuenb y4eOHO-METOIUYECKOTO OOECIEeYeHHs] TUCIUIUIUHBI T10

Ne HanmeroBanHe BBITIOTHEHUIO CAMOCTOSITETTLHOM paboThI

paznena

1 2 3

1 Bce 3acoB A.B., [ToctHoB K.A. Ob6mas acrpodusuka. — Opsa3uHO:
Bek 2, 2006.

2 Bce I'yceitxanoB, M.K. OcHOBBI acTpOHOMHM [DJIEKTPOHHBIM
pecypc] : yueb. mocobue — InektpoH. naH. — Cankr-IletepOypr :
Jlaus, 2017. — 152 C. — Pexxum JIOCTyma:
https://e.lanbook.com/book/93767. — 3aru. ¢ skpana.

3 BCE JlaGopaTopHbpie pabOThI 1O acTpodu3uKe I CTYIACHTOB 4
Kypca ¢usnko-rexanueckoro akynprera Kyol'Y mo nanpaieHuio
"¢usuka" http://moodle.kubsu.ru/course/view.php?id=387

VY4ueOHO-METOIMUECKHE MaTepHalbl Ul CaMOCTOSTEIBHOW PabOThl OOYYAIOIIMXCS W3
YKCJIa MHBAIUJIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3710poBbsi (OB3) npeaocTaBistoTcst
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

J1J1s1 JIUT C HAPYILICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe DIICKTPOHHOTO JOKYMEHTA.

JIuist U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hopMe DIICKTPOHHOTO JOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH

[Tpy M3yyeHUN NUCLMIIMHBI IPOBOJISATCS CIEAYIONME BUAbl YU€OHBIX 3aHATUN U paboT:
JEKUUU, TPAKTUYECKUE 3aHsATHs, JOMAallHUE 3a/laHus, 3aluTa J1abopaTOpHBIX padoT,
KOHCYJIbTallUM € IpernojaBaTeleM, CaMOCTOsATEeNbHAs paboTa CTyJIEHTOB (M3y4deHHe
TEOPETHYECKOr0 Marepuaja, IOArOTOBKA K IPAKTHYECKMMHU 3aHATHAM, IIOATOTOBKAa K
71a00paTOPHBIM 3aHATHUSAM, BBIIIOJIHEHUE JTOMAIIHUX 3aJJaHH, TOJATOTOBKA K AK3aMEHY).

JL1s IpOBEICHMS YaCTH JIEKIIUOHHBIX 3aHATUN UCIIOIb3YIOTCS MYJIbTUMEAUIHBIE CPEICTBA
BOCIPOM3BEICHUS AKTUBHOT'O COJIEP)KUMOTO (3aHATUSI B MHTEPAKTUBHOM (popMe), O3BOJISIOLIETO
CTYAEHTY BOCIIPUHMMATh OCOOEHHOCTH U3y4yaeMOH TUCIMITIIMHBI, UTPaIOIUe PEeIaOIyIo poJib B
NOHUMaHUM U BOCHPUATHH, a TaK ke B (OPMUPOBAHUM MPOPECCHOHATBHBIX KomneTeHIH. 1o
pAoy TeM IUCUUIUIMHBI JIEKIUM OPOXOAAT B KiaccuueckoM crtuie. CTyIeHTy B pekuMe
CaMOCTOSITENIbHON pabOThl pEKOMEHyeTCsl U3y4eHHEe KOPOTKOMETPaXHbIX BUAEO(PArMEeHTOB 110
M3y4aeMbIM BOIPOCAM.

[Ipu mpoBeaeHNN NTPAKTUYECKUX 3AHATUI MOKET MCIOIb30BATHCS JOCKA, I pac4eTOB U
aHajau3a JaHHBIX MOTYT IPUMEHATHCS  JONOJHUTEIbHBIE  CIPABOYHBIE  MaTepHab.
IIpenBaputenlbHO  M3y4ass PpPEKOMEHJIOBAHHYIO  JIUTEPATYPY, CTYIAEHTBI TOTOBATCA K
NPAaKTUYECKOMY 3aHATHIO — aHAJIU3UPYIOT MpPEIIOKEeHHble B ydeOHUKE NMPUMEpHl PELICHUs
3agad. Ha mpakThyeckux 3aHATHSAX CTYJEHThI pabOTaloT MHAMBUIYyalbHO. KaxknoMy cTyneHTy
BBIJIAIOTCS CBOM MCXOJIHBIX JIAHHBIE K paCCMaTPUBAEMbIM Ha 3aHATUH 3a7adaM. Pemienue 3amiauun
OJIMH M3 CTYIEHTOB O(QOpMISeT Ha JOCKE M IyOJMYHO 3amuiiaer. [IpM BO3HUKHOBEHHH
TPYIHOCTEHN MPENoAaBaTeilb IOMOTAeT CTyI€HTaM B JOCTHKEHHUH MOJIOKHUTEIBHOTO PE3YJIBTATA.
B Xxone mpoBepku MPOMEXYTOUHBIX pE3yiIbTaTOB, IIOWCKAa W HCIPAaBICHHUS OMIMOOK,
OCYIIECTBIISAETCA HHTEPAKTUBHOE B3aUMOIECHCTBUE BCEX YUACTHUKOB 3aHSTHS.


http://moodle.kubsu.ru/course/view.php?id=387

[Ipu mpoBeneHHn 1a0OPaTOPHBIX PAadOT MOATpyINa pa3OuBaeTcs HAa KOMaHIbI Mo 2-3
gyenmoBeka. Kaxkmoil komaHne BbIIAETCS 3aJaHWE HA BBINOTHEHHE JTab0paTopHON pabOoTHL
CTyneHThbI CaMOCTOSITENILHO PACIIPEEIISAIOT 00sI3aHHOCTH U MPUCTYMAIOT K BBHITIOJTHEHUIO 3a/1aHus,
B3aUMOJICHCTBYST Mexay cobOoil. IlpenonaBarens KOHTPOJIHPYET XOJ BBINOJHEHHS pPaOOTHI
KOKIOU Ipynmnod. YTOYHsS X0 pabOThl, €ClAM CTYACHTHI YTO-TO BBIMOJHSIOT HE MPaBUIIBHO,
IpenojaBaTesib MOMOraeT UM MPEOOJeTh CIOKHBIE MOMEHTBHI U IPOBEPSIET TOCTOBEPHOCTH
MOJYYCHHBIX SKCIIEPUMEHTAIBHBIX pe3ynbTaToB. [locie odopmileHHs TEXHHYECKOTO OTYeTa
KOMaH/Ibl OTBEYAIOT Ha TEOPETUUYECKHE KOHTPOIbHBIE U TOTIOJHUTEIbHBIE BOIPOCHI U 3aIIHUIIAIOT
nabopaTopHyIO padoTy.

[lo u3yyaemMol JUCHUIUIMHE CTYACHTAM IPENOCTABIISAETCS BO3MOXKHOCTH I0JIb30BaThCS
TO0BIMU  Y4eOHO-METOJAMYECKUMU M CIPAaBOYHBIMU MaTepHajlaMd M PEeKOMEHIAlUsIMHU,
pa3MelieHHbIMU B ceTU VIHTepHET.

Koncynpranum npoBoasTcs pa3 B IB€ HEJIEIH AJIs pa3bsiCHEHUS MPOOIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUU BOMPOCOB U3y4aeMOM JUCHUHUIIIHBL.

Takum 00pa3oM, OCHOBHBIMH O0pa30BaTEIbHBIMH TEXHOJOTHUSMH, HCIIOJIb3YEMBIMH B
yueOHOM TIpoliecce SBIAIOTCS: HHTEPAKTUBHAS JIEKIUS C MYJbTUMEAUMHON CUCTEMOH U
AaKTUBHBIM BOBJICYEHHEM CTYJEHTOB B y4eOHBIN IMpoliecc; 00CYKIECHUE CIOKHBIX BOIPOCOB U
npobjieM © C TOCIEAYIOUMM pa30opoM ATHX BONPOCOB HA NPAKTUYECKUX 3aHATHIX;
nabopaTopHble 3aHATUS — paboTa CTYJEHTOB B MaJbIX IpyHIax B PeKUMax B3aUMOJICHCTBUS
«TpenojiaBaTeNb — CTYIEHT», «CTYIEHT — IpenojaBaTeilb», «CTYIEHT — cTyiaeHT». llpu
MPOBEJCHUHN MPAKTHUECKUX U JTAOOPATOPHBIX YYEOHBIX 3aHATHI MPETyCMOTPEHO pa3BUTHE Y
00y4JaromXCcsi HaBBHIKOB KOMAHIHON pabOThl, MEKIUYHOCTHOW KOMMYHHUKAIMH, MPUHATHUS
pELIeHUH U JINJEPCKUX KayeCTB.

Jljis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3J0POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIlMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHoO4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISI YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTAluN

B mpotiecce moAroToBKM K OTBETaM Ha KOHTPOJIBHBIE BOMTPOCH! M TPAKTUYECKUM 3a/IaHUSIM
dopmupyrorces Tpedyembie DI'OC u OOIT komnerennuu: [1K-2 u OITK-1.
Texymmii KOHTPOJIb OPraHMW30BaH CIEIYIONINX B (hOpMax: 3alIUThI JaAOOPATOPHBIX padoT,
B XOJI¢ MPAKTUYECKUX U JTa0OpATOPHBIX 3aHATUN MYTEM OLEHKM aKTUBHOCTH CTYACHTa M
PE3yJbTATUBHOCTH €T0 AEHCTBUM.
Hwxke mpuBoauTcs mepeyeHb W TPUMEPHI OLICHOYHBIX CpencTB. [IOTHBIM KOMIUIEKT
O1IeHOYHbIX cpencTB mpuBoauTcs B @OC nuciurumHbl «AcTpodu3nkay
@OH/T OILIEHOYHBIX CPEJCTB BKJIIOYAET KOHTPOJBHBIE MaTepHalibl ISl TPOBEACHHS
TEKYIIero KOHTPOJIs B (popMe pa3HOYPOBHEBBIX 3a/laHUi M MPOMEKYTOUYHON aTTecTalil B
(dbopMe BONPOCOB U 337a4 K IK3aMEHY.

4.1 DoHJ 01IEHOYHBIX CPEaACTB AJisl MPOBECACHUA TEKYIIECI0 KOHTPOJIsA

@DOH/J OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUS TEKYIIET0 KOHTPOJIS COJIEPIKUT:
- KonTponpHbIe BOIIpOCH 0 y4eOHO mporpamMmme.

- [Ipumepsbl npakTHYeCKUX 3a1aHUi IO yueOHOU porpamme.

- Borpoch! 17151 TOATOTOBKY K DK3aMEHY.

- Temsr occe.

IIpuMepbl KOHTPOJIBHBIX BONIPOCOB 110 Y4eOHOM MporpamMmme

BBenenune
1 HazoBute oCHOBHBIE pa3/eibl acTpOGU3UKH.



2 Ha xakux BBICOTaxX MPOMCXOAUT OCHOBHOE IOIVIOIIEHHUE COJHEYHOI'O H3JIy4eHUs
MOJIEKYyJIaMH KUCIOPOAa, a30Ta U 030HA B 3eMHOM atMochepe?

3 Kak cBsizZaHa CBETUMOCTh H30TPOIHO H3IyYarolleld IUIOCKOM TOBEPXHOCTH C €€
APKOCTBIO?

4 OnpenenuThb 3BE3AHYI0 BEIMYUHY IIAPOBOT0O CKOIUIEHUS, cocTosero u3 N o1nHaKoBbIX
3B€3 C BUIMMOM 3BE€3JHON BEIUUYUHONA M,

N3iayyenne n pacnpocTpaHeHye 3JIEeKTPOMarHUTHBIX BOJIH B KOCMHY€eCKOii cpeje

1 B uem cocrout 3nauenue hopmynsl [Lnanka g actpousuku?

2 Kakue ocHOBHBIC TeopeTHIecKue cienctBus u3 Gpopmyssl [Iranka?

3 Kaxue Buabl TEMIIEpaTyp Bbl MOKETE Ha3BaTh?

4 Yto Takoe abCONIOTHO YEPHOE TEJO0?

5 Ha3zoBuTe OCHOBHBIE 3aKOHBI U31y4EHHsI a0COJIIOTHO YEPHOIO TEINA.

6 B ueMm cmbica ypaBHEHHS NepeHOca U3IydeHUs U KOd(PUIMEHTOB MOIJIOMICHUS U
W3ITy4eHHUs?

HNHcTpyMeHTBI M MeTOIbI ACTPOPU3UKHU

1 Ot kakux (hakTOPOB 3aBUCHUT MTPOHHUIIAIOIIAS CHUJIA TeJlecKona?

2 Yto Takoe ajanTUBHAsS ONITHKA?

3 Hasparh AuHAMHYECKHW JMAIa3oH ria3a, Gorodmynbcuu, Goroymuoxurens, [13C-
JJIeMEHTA.

4 Yo Takoe kpacHas rpanuina gorodddexra?

5 B yem npeumyiiectBo pedieKTopoB nepen peppakropamu?

6 B wuem mpeumyniecTBa HKBATOPUATIHHOW MOHTHUPOBKH TEpell BEpPTHUKAIbHO-
a3UMYTaJIbHOM 7

7 Ilouemy coBpeMeHHbIE OOJIBIINE TENECKOMbI UCIOIB3YIOT BEPTHUKATHHO-a3UMYTAIbHYIO
MOHTHUPOBKY?

8 [Touemy KocMUYeCKrE HHPPAKPACHBIC TEICCKOIBI TPEOYIOT NIYOOKOTO OXJIaKICHUs?

9 ITouemy B pEeHTI€HOBCKOM JUANa30He JUIsl TEJIECKOMOCTPOSHUS BaXKEH MPUHITUIT KOCOTO
najaeHus’?

10 Yto Takoe cBepxanuHHOOa30Basi uHTEpdhepomeTpus?

OO0uue cBoNCTBA 3BE3/

1 Ha3zoBuTe mpUHLMIIBI CIEKTPAIbHBIX KiIaccU(UKALUM 3BE3].

2 O0bsACHUTE 3HAYCHUE AUarpaMMBbl CIIEKTP—CBETUMOCTb.

3 Kakomy criekTpaabHOMY Kjlaccy M Kjiaccy CBETUMOCTH NpuHamiexuT ComaHie?

4 HazoBUTE OCHOBHBIE (PU3NUECKUE XAPAKTEPUCTHKH 3BE3].

5 OxapakTepu3yiiTe BHyTPEHHEE CTPOEHHE 3BE3]] Pa3HbIX MACC.

6 OxapakTepusyiiTe BO3MOXHbIE ICTOYHUKHU SHEPTUU 3BE3 /.

/[BOiiHBIC ¥ IepeMEeHHBbIe 3Be3/1bl

1 Kakoe 3HaueHHne UMEET 3BE3/IHAs BEJIMUMHA ITEPEMEHHOMN 3BE3/IbI B 110Xy MUHUMYyMa?

2 Kakue kacchl IEpeMEHHBIX 3B€3/1 BBl MOXKETE Ha3BaTh?

3 Kakue knacchl JBOWHBIX 3B€3/] ((PU3MUECKU SKBUBAJICHTHBI IEPEMEHHBIM?

4 Yro Takoe MyJabCUPYIOLIUE 3BE3/Ibl U B U€M MX LIEHHOCTb JJIsl aCTPO(PU3UKU 3BE3AHBIX
cucrem?

5 OxapakTepu3yiTe HOBbIE U CBEPXHOBBIE 3BE3bI.

6 Uto Takoe 3pyNTHBHBIEC IEPEMEHHBIE?

KommnakTHbBIe 3Be3bI

1 B yeM cynHOCTbh KBAHTOBOTO BBIPOXKACHUSA raza’?

2 B ueM npuynHa BO3HUKHOBEHHS O€IbIX KapJIMKOB U HEUTPOHHBIX 3BE31?

3 KakoBBbI UCTOYHUKHU YHEPTHH OCNBIX KAPIHKOB?

4 Ha xakoi TeOpHH OCHOBAHO IPEICTABICHUE O YEPHBIX JbIpax?

5 JlaiiTe onpeniesieHUE YEPHOU ABIPHI.

6 Ha3oBuTe BO3MOXHBIE YepHBIE ABIPHI CPEIU HAOII0JaeMbIX O0BKETOB.

JBOJIIOLHS 3BE3]]

1 Yem onpenensercs CKOPOCTh 3BOJIIOLUN BOJLOPOAHOMN 3BE3/1bI?

2 Yto Takoe MUKIIBI AAESPHBIX TPEBPAIICHUN B siApax 3Be317

3 Yro Takoe BBIPOKACHHBIA 00BEKT?



4 Yro Takoe HEUTPOHHAs 3BE3/1a, U C KAaKUM pEabHO HAOIIOAaeMbIM KJIaCCOM OOBEKTOB
OHa CBsi3aHa?

5 Uto Takoe c10eBOM UCTOYHUK B KPACHBIX TMTaHTax?

6 B ueM 0COOEHHOCTDH 3BOJIOLMH JIBOUHBIX CUCTEM?

CoJyHne Kak OJM:KalIas 38e31a

1 KakoBa Buaumas 3Be3qHas BennuuHa ComHia npu HabmoaeHusx ¢ [hryrona?

2 Ecnu Ob1 nATHA 3aTHIIIN BCIO poTocdepy, Kak u3MeHmach 061 ceeTumMocTh ComHia?

3 B kakoii 00;1acTH COTHEYHOTO JUCKA BUIHBI HanOoJIee rIyooKue cion?

4 B kakux 0OIacTsIX COJNHEYHOTO AWCKAa MOXKHO HAOIIOATh CJIOW TEMIIEPATypPHOTO
MUHUMYMa?

5 Tlouemy ¢ yMEHbLIEHHEM [JIMHBI BOJHBI MOTEMHEHHE Kpas COJIHEYHOro JHCKa
ycuiuBaercs?

6 HazoBute ocHOBHBIC HaOM01aeMbIe cepbl ComHia?

7 Onuiurte BHyTpeHHee cTpoeHre CoHIa COrIacCHO CTaHAApTHON MOJIEIH.

8 KakoBa kuHeTHueckass »HEprus MPOTOHOB, €CJIM OHU UCIYIIEHBl BO BpeMs
XpOoMOC(EpHOI BCIIBIIIKK U TOCTUTAIOT 3€MJIN Yepe3 CyTKU?

9 Kakue 3aKOHOMEPHOCTH MOXHO TOJYYUTh U3 aHAJIM3a 3aBUCUMOCTH CPEIHEr0JI0BBIX
yrcen Bonbda ot Bpemenn?

Ili1aHeTHBIE CHCTEMbI

1 KakoBbl OCHOBHBIE pa3inuyus IJIaHET 3€MHOM TPYIIIBI U TJIaHET-TUTAaHTOB?

2 B ueM oTiu4Msl CIIEKTPOB IUIAHET U 3BE311?

3 KakoBbl MexaHU3MbI paguoun3inydenus FOnuTepa B pa3HbIX [uanazoHax paguoBOIH?

4 B yem oTau4Me TEJl COCTABISIONINX TJIaBHBIN TOsiC acTepouioB U nosc Koitnepa?

5 Bce nu kpyribie KpaTepsbl SIBISIOTCS YAapHbIMU?

6 [Touemy maitbie TEIa B OCHOBHOM He 00aaroT arMochepoii?

7 HazoBuTe 0COOEHHOCTH KOMET IO CPAaBHEHUIO C IPYTUMH MAJIBIMU TEIAMH.

8 HazoBuTE HCTOYHHUK METEOPOB B 3eMHOI1 aTMocdepe.

9 HazoBuTte Tena ¢ BBIpaXEHHOM BYJKAHUYECKON aKTUBHOCTBIO.

l'anakruka

1 Kakyro M0oxHO OblI0 Obl OXuAaTh sipkocTh Mieunoro Ilyru, ecnu Obl He ObLIO
MEX3BE3/THOTO TTOTIIOMICHHUS?

2 HazoBuTe OCHOBHBIE TUIIBI TATAKTHYECKUX OOBEKTOB.

3 OxapakTepu3yiTe MI0CKYI0 U CHEePUIECKYIO TTOJCUCTEMBI [ allakKTHKH.

4 Yro Takoe 3Be3aHble accouuanuu? KakoBa uX ponb B OOBSICHEHWUHU SIBICHUS
3B€3/1000pazoBaHus?

5 HazoBuTe 0OCHOBHBIE TUITBI TYMAHHOCTEH U UX POJIb B 00BSICHEHUH 3BOJIIOIUH 3BE3I.

6 HazoBuTe BUIMMBIE POSIBICHUS CIMPATILHOCTH [ aakTUKH.

l'anakTHKH ¥ CKOIJIEHHUS TAJTAKTUHK

1 HazoBuTe TUIIBI TAIaKTHK.

2 Ha3oBute MeTOAbI ONPEIECTICHUS PACCTOSIHUS 10 TAIAKTHK.

3 HazoBuTe 251eMEHTBI CTPOCHUSI CITUPATLHBIX TATAKTHUK.

4 IlepeunciauTe TUIBI TATAKTUK B MOPSIKE BO3PACTAHMS YKCIIA 3BE3]] B HUX.

5 Kakue 00beKThl BXOJAT B COCTaB FaTaKTUK KPOME 3BE311?

JJIeMeHTbI KOCMOJIOTUH

1 Ha3zoBUTE KOCMOJIOTUYECKUNA TPUHIIHII.

2 Ilepeuncaure KOCMOJIOTUYECKUE TTapaTOKCHI.

3 OxapakTepu3ynTe peIMKTOBOE U3TyUYCHHE.

4 KakuM 3aKOHOM ONHUCHIBAETCSI KOCMOJIOTMYECKOE KPacHOE CMelleHue?

5 Oxapaxkrepusyite runore3y bonsnioro B3peisa n pacmmpsromieiics BeeneHHOR.

IIpuMepsl NpakTHYECKHUX 3a/1aHUH 110 y4eOHOM nporpaMmme
1. Hcxons u3 Toro (hakra, 4To ¢ BHICOTHI YenoBeueckoro pocra (1,8 M) mpeameTs! Ha

MOBEPXHOCTU MOPS BUIAHBI MAaKCUMYM Ha PACCTOSTHUU 5 KM, a TaK)K€ UCXOJS U3 IPEIIOI0KEHUS,
470 3eMJIsl — IIAp, PACCUUTATh PAANYC 3EMIIH.



2. CyTouHblii mapajijlakc JaJIeKOTro TPaHCHENTYHOBOTo Tena (u3 mosica Koitnepa)
cocrasui 0,22". O1ieHUTE PacCTOSHUE /10 ATOTO Tella, MpeHeOperas ABMKEHHEM 3eMITH 1o OpOuTe.

3. Tpernit 3akon Kemuiepa yTBepKaaeT, 4To MpH OOpaIlEeHUH TE MOJ JACHCTBHEM
CHJIBI TATOTEHUS AJIsl JTIOOBIX CHCTEM OTHOIICHHE KBaJpaTa Iepuoja oOpalieHus 1o opoure K
KyOy OOJIBIIION TTOJIyOCH OPOUTHI OJIMHAKOBO.

4. Ha ocnoBanuu 3akona Kerepa, 31ast paccrostaue 3emian ot CoslHLIa ONPeesIuTh
OpOUTANILHBIN MEPUOJ] OOpaIICHHS TeJla U3 MPEIbITYIICH 3a1a4u.
5. Hcxons w3 3HAYeHUs] acTPOMETPUYECKOW TOYHOCTH B OINpEAeTICHHUH

reomerpuueckoro napamwiakca 0,001”; onpeneanuTs MakCUMalbHOE PACCTOSHUE J0 YJaJCHHBIX
3BE3/[1, OIIPENEISIEMOE HAIEKHO.

6. [TpuHsAB 3a CpeiHIO KOHIEHTpALMIO 3Be3/ 3HaueHue B okpecTHocTsx CousHna
(Bokpyr CosHua B paauyce 5 nk HaxoasTcs 50 3Be3]1), OLEHUTh YUCIIO 3BE3[, PACCTOSHUE IO
KOTOPBIX MOKET OBITh OIPEAEICHO HAJISKHO.

7. Tpernit 3akon Kemmepa Obu1 yrounéH HpOTOHOM Ha OCHOBaHUHM 3aKOHA
BCeMHUpPHOro TAroTenus. Onpenenuts Maccy Conuia. Maccy 3eMiu IpuHATH paBHO# 6-10%4 k.

8. Maccol 3emiin u JIyHbl oTHOCSTCS Kak 81:1, paccrosHue MeXIy UX LEHTPpaMHu
paBHO 382420 kM. I'1e pacnosnoxeH ux o0l LEHTP TAKECTH?

9. JIBa KOCMUYECKHUX Tejla UMEIOT Macchl ml U m2, UX B3aUMHOE PACCTOSIHUE PaBHO
r. B kako#i Touke npsAMoi, COETUHSIOIIEH UX LIEHTPbI KaKoe-JIM00 Tes1o OyAeT UMY IPUTITUBATHCS
¢ oiMHaKoBOM cuioi? Halitu 3Ty Touky B cucteme 3emisi—JIyHa (paccrosiHue Mexay HeHTpaMu
60 pagnycoB 3eMJn).

10.  Bpmumcauts Maccy HenTyHa OTHOCHUTENBHO Macchl 3eMJM, 3Has, 4YTO €ro
€CTECTBEHHBIN CIYTHHK OTCTOMT OT IIEHTpa IUIaHEeThl Ha 354 THIC. KM U MEPUOJ ero O0paIieHus
paBeH 5 cyTtkam u 21 yacy.

11.  Kak BausieT MjaBHOE yBEIMUEHUE MACCHI INIAHETHI Ha €€ OOJIBIIYIO [T0JIyoCh?

12. [Tepuon obpamenust komeTsl ['amtes 75,3 roga, GombIast moyryock ee opouTsr 17,8
a.e., sKcueHTpucurer opobutsl 0,967. Bo ckosibko pa3 oTiaMuaeTcs ee JMHEHHas CKOpOCTh B
NEpUTETNH OT TaKOBOHU B adpenmu?

13.  Haiitu paguyc opOUTHI T€OCTAIMOHAPHOTO CIYTHUKA (TIepuo oOpateHus paBeH 1
CyTKaM, BUCHUT HaJl OJTHON TOUKOM IMOBEPXHOCTH).

14. Kak wu3smMenwmiocr Obl IBH)KEHHE ILTaHET, eciaud Obl Macca CoiaHIla BHE3AITHO
YMEHBIINIIAch BJBOE?

15. Kakoe yBenunueHHe TeyecKoIa cieayeT MpUMEHHUTb, uToObl IOmurep (yrioBoit
nuametp 40") Beiriaaen kak JlyHa s HeBoopyskeHHoro riasa (30)?

16.  Ecmm okynsap c oobektuBoM ¢ F = 160 cm naetr yBenuuenue 200 pa3, To Kakoe
YBEJTUYCHHUE ITOT K€ OKYJISAP AaCT ¢ 00beKTUBOM ¢ F = 12 m?

17.  Cawmgplii Gonbmoit B Mupe Teneckon-pedpaxrop (Mopkckas o6c., Buckoncum)
umeer oObexkTuB auamerpoM D = 102 cMm u ¢oxycHoe paccrosHue F = 19,5 m. Ilpu
TEJIECKOITMYECKOM XO/€ JIy4eH U3 OKYJISIPA BBIXOAUT Y3KUH ITy4OK apaJUICIbHBIX JIy4eH, THAMETP
KOTOPOT0 paBeH AuaMeTpy 3pauka HaOmonatens d3p = 5 mm. B stom ciydae yBenuuenue
TEJIEeCKOIa MPUHSTO Ha3bIBaTh HOpMaIbHBIM. OnpeeuTe HOpMaJIbHOE YBEIMUEHUE TEJIECKOoNa U
doxycHoe paccTosHue f okynspa.

18. Uemy paBHO ¢oKycHOe paccTossHue oOBekTHBa F, maromiero neHCTBUTENBHOE
nzoopaxenue JIyasr ruamerpom d = 15 Mmm?

19.  KaxkoB Oynet nuHeiHbINH quameTp Mapca B Ty mopy, KOTJia €ro YriioBOW AHaMeTp
coctaBisieT 25", B pokyce Teneckomna ¢ yuaMmeTpom 1,25 M 1 OTHOCHTENIBHBIM OTBepcTHeM 1/5?

20 B Tteneckomn kakoro AUaMEeTpa MOXHO Pa3IMUUTh IO OTACIBHOCTU KOMIIOHCHTBI
JIBOMHOM 3B€3/Ibl, HAXOIAILIMECS HA YTIIOBOM PacCTOSIHUM JIpyr ot apyra 0,5"?

21. 3Hasa, 4to ocBemeHHocTh oT ComHua cocraBiser 135000 1k, ompenenuThb

3Be3/1HyI0 BennunHy ColHna.
22.  Haiitu abcomoTHy!0 3Be3/1HYI0 BennunHy ComiHna. Yuects, uto 1 mk =206265 ae.
23.  ComHe4Hass TOCTOSIHHAsi — 93TO CYMMAapHBIH IOTOK COJHEYHOTO W3Iy4eHHS,
OpOXOAALIMHA 33 E€AMHUIYy BPEMEHH uepe3 EIUHUYHYIO IUIOIAAKY, OPHEHTHPOBAHHYIO
NEePIEHINKYIISIPHO TTOTOKY, HA PACCTOSHHH OJHOW aCTPOHOMHYECKOW enuHUIB OT COJHIIa BHE
3eMHOM aTMocdepsl 1 paBHa 1367 B1/m2. OcenieHHOCTH BHE 3eMHO# atMocdepst 135000 k.



24.  YrtoObl TeEpeBECTH CBETOBbIE CIUHHIIBI B HDHEPIETHYECKUE TIOJIb3YIOTCS
cneuuanbHbIM K03 dunuentom k mo dopmyne 1 nxk = 1/k Br/mM2. DtoT Koapduument ans
3eJIeHOTro cBeTa 555 HM paBeH 683, misa kpacHoro (650 uM) u cusero (470 um) k = 68,3, mns
KpacHoro (625 um) k = 222, s 6enoro cBera k = 243.

25. Cget Connna He 6enbiii. Kakoi k He00X01uMO IPUHSITH 171 COJTHEYHOTO cBeTa?

26. [Tokasatk, yTo opMyia JiyIsi aOCOTIOTHOM 3BE3JHOM BEJIUYHMHBI €CTh CJICICTBUC
3akoHa [TorcoHa u 3akoHa 0OpaTHBIX KBAAPATOB.

27. Mexnay 20 u 22 despans 1901 roma 6meck HOBO# 3Be3nbl B co3Be3auu llepces

yBesmumics B 25000 pa3. KakoBo ObLIO COOTBETCTBYIOIIEE M3MEHEHHE OJieCKa B 3BE3JHBIX
BENTMYUHAX?

28.  Cuwurasg, uro CosHIE U3ITyyaeT Kak abCOIFOTHO YEPHOE TEJIO0, 3Hasi, YTO MAKCUMYM
MHTCHCUBHOCTU H3JIyUY€HUsl TNPUXOAUTCS Ha JJIMHY BOJHBI 450 HM, ONpeAenuTh LBETOBYIO
TeMIIeparypy.

29.  Cuwurag, yro CoJHIle U3Ty4aeT Kak aOCOIIOTHO YEPHOE TEJI0, 3Hasi HHTErPAIbHYIO
ceetumocth ConHua pasHyro 3,85:1026 Bt m pammyc Cosnua paBHbld 6,95-108 M, HaiiTu
s dextuHyto Temneparypy ComHIa.

30.  Jus maneix T (TO ecTh T << l) myTem pasnoXeHus B psia GOpPMYyNbl  MOIYYHTH
YIPOILIEHHOE YPABHEHUE U IPOKOMMEHTHPOBATh, JUIsl KAKUX YCIIOBUM €r0 MOYKHO MPUMEHUTb.

31. Ha ocHOBaHMM 3aKOHa PaBHOMEPHOIO JBIMKEHHUS IO OKPYXHOCTH U
LHEHTPOCTPEMUTEIBHOIO YCKOPEHUS MIOJIyYUTh OTHOLIEHHE MAacC KOMIIOHEHTOB JBOMHOMN
CHCTEMBI K PACCTOSHUAM OT LIEHTPa Macc .

32. Kaxkoit BuaguMoii 3Be31HOM BEIIMUMHOMN JOJKHBI 00J1a/1aTh 1eerapl ¢ IEPHOIOM 5
cytok B ['anaktuke AHapomens! (2,52 MIH. cB.JIET)?

33.  BbIcokas ckopocTb BpallleHUs1 00yClIOBIIeHa IPOLIECCOM 00pa30BaHUs HEUTPOHHOM
3BE3/Ibl, KOT/J1a BBIIIOJIHAETCS 3aKOH COXpPaHEHUsI MOMEHTa uMIysbca . [IycTh BBIPOXKAEHHOE S]IpO
KpacHOTo Turanra Bpamaercs ¢ nepuoaom 3-107 ¢ = 300 gueid. KakoB Oyzner nepuoj BpamieHus
HEUTPOHHOM 3Be3/1bl, 00pa3yIoLIeHcsl U3 HETO B IIPOLecce CxKATUs, €CIIU PainyC BBIPOXKIEHHOIO
aapa 10° m, a TUIMUHBI paguyc HeliTpoHHOM 3Be3a5! 10% M?

34.  Ilpu cxatuu 3Be3]Ibl MOKET TAK)KE COXPAHATHhCA BEIMYMHA MAarHUTHOTO MOTOKA.
[Tycth 3Be31a MMena MarauTHoe nosie y noepxHoctu 0,01 Ti. Kakoii BenuunHbI MarHUTHOE 110JIE
OyZeT y NOBEepXHOCTH HEUTPOHHOH 3BE3/Ibl B pe3ysibTaTe CxKaTHsi? 3HaU€HUE pajnyca KpacHOro
ruranTa npuHATH paBHbM 31010 M, a paauyca HeiitporHoit 38e3161 — 10 M.

Tembl 3cce

OO1me cBoiicTBa 3BE31T

JIBOMHBIE U IEPEMEHHBIE 3BE3/bI
KommakrHble 3Be3/151

OBOIIOIHS 3BE3]1

CoHIe kak OmykanIas 3se31a
[1naHeTHBIE CHCTEMBI

T"amakTuka

["amakTHKK U CKOILIEHUS TAIAKTHK
OneMeHTH KOCMOJIOTHH

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAllUN
Bonpocsl 111 NOATOTOBKH K YK3aMeHY

1. Mectro actpou3uKM B CHCTEME acCTPOHOMHUYECKMX 3HaHHUM, €€ CTaHOBJIEHUE U
paszsutue. [IpocTpaHcTBeHHO-BpeMeHHbIe MaciTadbl B actpodusuke. (OITK-1, TTK-2)

2. IToHATHS MTHTEHCUBHOCTH (TIOBEPXHOCTHOM SPKOCTH), TOTOKA U MIIOTHOCTH U3Ty4EHHUS.
Termnosoe u3nydenue. (OIK-1, TTK-2)

3. JlokanmpHOE TepMOAMHAMHYECKOE paBHOBecHe. Temmeparypa acTpo(pU3NYECKUX
UCTOYHHKOB, onpenensemas o ux uznydenuro. (OI1K-1, TTK-2)



4. MexaHu3Mbl Te€Hepaluu HeTerioBoro usnydeHus. Kosdduuumentsr uzmyyenus u
noromenus. (OITK-1, ITK-2)

5. Ontudeckas Tonmia. YpaBHEHUE IEPEHOCA U3ITYUYECHUS U €0 PELICHHUs TS IPOCTEUIIINX
ciryuaes. (OIIK-1, TIK-2)

6. CucreMbl W XapaKTEPUCTUKU ONTHYECKUX TENECKONOB. I[IpueMHUKN H3IIydeHHs
BuaumMoro auamaszona. (OITK-1, TTK-2)

7. Db dextuBHOCTS Teneckomna. [Ipobiema ynydmienus yriioBoro paspemieHus. Crieki-
uatephepomerpus. AKTHBHas U amantuBHas ontuka. (OITK-1, TIK-2)

8. IMonsipuszanmonusie U poToMeTpuueckue HabmroaeHus. 3akon [lorcona. (OIIK-1, TTK-
2)

9. ®opMHpOBaHUE HEMPEPHIBHOTO CHEKTPA U CHEKTPATBHBIX JUHUNA B acTPOPU3NIECKUX
ycnoBusx. Crnekrpansasie Habmoaenus. (OIIK-1, TIK-2)

10.  Pagmoreneckombl.  Paamomnrtepdepomerpbl.  Paamomnrepdepomerpuss  co
ceepxanuaHO#M 6a3oii (PCJIB). Meton anepryproro cuntesa. (OITK-1, ITK-2)

11. Tlpomyckanue wuznmydeHHs 3eMHOU aTmocdepoii. Bueatmochepnas actpodusuka.
(OIIK-1, I1K-2)

12. I'paBUTaIMOHHO-BOJIHOBBIE U HeWTpuHHBIE Teneckomnsbl. (OITK-1, [TK-2)

13. OOmue xapakTepUCTHKUM U CIEKTpanbHas kiaccudukamus 3Be3d. Juarpamma
[epummpynra—Peccena. (OITK-1, T1K-2)

14. Atmocdeps 3Be31. S nepHble peakiiuu Kak HCTOYHUK 3Be3Hoi snepruu. (OI1K-1, ITK-
2)

15. YpaBHeHUs paBHOBECHUS CTallMOHAPHBIX 3Be3/1. BHyTpeHHee cTpoeHue 3Be3/] INIaBHON
nocienoBarensHoctH. (OITK-1, TIK-2)

16. JIBoiiHbIe 1 KpaTHBIE 3Be3/1bl. 3aT™MeHHbIe ABoiHbIE. (OITK-1, ITK-2)

17. Onpenenenne macc aBoiHBIX 3Be3A. CoortHomenus M-L u M-R. @ynknus macc.
(OIIK-1, I1K-2)

18. Mynbcarmu 38e31. Liedennnt. Jonronepuonuueckue nepemennsie. (OIMK-1, TTK-2)

19. DpynTuBHbIe U KaTakIu3Mudeckue nepemennsie. Hosoie 38e3p1. (OITK-1, TTK-2)

20. CeepxHoBble 3Be3/1bl. OcTaTKu cBepXHOBBIX. [ unepHoBbie 1 ramma-Beriecku. (OIK-
1, TIK-2)

21. HabGmromaembie cBoiicTBa O€nbIX KapiauKoB. BeipoxaeHue BemiecTBa. [Ipemen
Yanpapacekapa. (OIIK-1, TTK-2)

22. Heittponnsle 3Be3abl. [Ipenen Onnenreiimepa-BonkoBa. OneHKH Macc HEMTPOHHBIX
3Besn. (OIIK-1, TTK-2)

23. CpoiicTBa paauonyibcapoB. PenrrenoBckue myiabcapbl. bapcrepsr. (OITK-1, ITK-2)

24. 3Be3aHble YepHbIe ObIpbl. PenstuBuctckue addextsr Bomm3n yepHbix (OIIK-1, [TK-2)

aeIp. Metonbl o0Hapyxenust yepHbix jbip. (OITK-1, TIK-2)

25. DBosonus OAMHOYHBIX 3Be3/. JlMarpamma IIBET-CBETUMOCTb JJIsi 3BE3AHBIX
ckorutenmii. (OITK-1, ITK-2)

26. OcoOEHHOCTH U CTaJIUM IBOJIOIMH ABOMHBIX 3Be3]l. [Ipubmmxenue Poma u nomaocts
Poma. (OIIK-1, I1K-2)

27. TlpoucxOxJeHHEe XHUMHYECKHX ODJIEMEHTOB (IO DJIEMEHTOB J>KEJIE3HOrO IIHKa).
[Mporiecchr 0Opa3oBaHus THKEIBIX AeMeHTOB B npupoje. (OIMK-1, ITK-2)

28. O6ume xapakrepuctuku Comnnua. Oco6eHnoctu Gorochepsl, XpoMochepsl U KOPOHBI,
conueunsiii Berep. (OITK-1, ITK-2)

29. Bayrpennee ctpoenue  Comuma.  [Ipobmema  COMHEYHBIX — HEHTPHUHO.
[enmuoceiicmonorus. (OIMK-1, ITK-2)

30. AktuBHBIC 00pa3oBanus u obnactu Ha Connue. [ukn comneunoit aktuBHocTH. (OITK-
1, TIK-2)

31. ConHeunas tutaHeTHas cucrema u ee oopazopanue. (OIIK-1, TTK-2)

32. IlporomnaHeTHble JOUCKU. MeToapl OOHAapy>KEHUS IUIAaHET BOKPYT  3Be3[I.
Cratuctudeckue 3aBucumocts sk3oruianet. (OITK-1, [TK-2)



33. 3Be3HbIN cOCTaB U 3BE3AHBIC CKOILJICHUs Hamiel ["anakTuku, ee BpallleHHe U Macca.
(OIIK-1, ITK-2)

34. OcHOBHBIE COCTABIISAIOIINE U MTPOSIBIIEHUS MEX3Be3/1HOM cpenbl. KocMuueckue nmyun u
marauTHoe mose Iamaktuku. (OIIK-1, TTK-2)

35. Jduddysapie TymaHHOCTH. M3mydeHHe TyMaHHOCTEH B 3alpelICHHBIX JIMHHSIX.
Pexombunarmonnoe uznyucaue. (OIIK-1, ITK-2)

36. dusnueckoe CoCTOsTHUE Mexk3Be31HOTO ra3a: oomactu HIL, HI, H2, 'MO, ropstunii ras,
masepubie ucrounuku. (OITK-1, TTK-2)

37. MexaHu3Mbl HArpeBa U OXJIAXKICHUS MEXK3BE3THOTO ra3a. TemmoBas HeyCTOHYMBOCTh
mesk3Be3aHoi cpeasl. (OIIK-1, ITK-2)

38. [loxcucTemsl, cipalibHBIC BETBU U IIEHTpallbHAs 00J1acTh ["alakTHKH, €€ dBOJIOIHSI.
(OIIK-1, ITK-2)

39. OcHOBHBIE XapaKTePUCTHKU U CTPYKTypa Tramaktuk. Ousmueckas mnpupoja
crpanbHoii cTpykTyphl. (OIIK-1, TTK-2)

40. JIsmxeHue rasa v 3Be31 B rajakTrkax. [Ipodsiema remuoro rano. (OITK-1, ITK-2)

41. 3Be31000pa3oBaHKe B raJIaKTHKAX U UX 3BOIOLHS. OCOOCHHOCTH SBOIIOINH TaJaKTUK
B ckoruteHusx. (OIIK-1, TIK-2)

42. Tunbl ¥ CTPYKTypa aKTUBHBIX fA€p TalaKTUK, [PHUHIMIBI ONPEACTICHHUS HX
napameTpoB. Monenu aktuBHbIX saep. (OITK-1, TTK-2)

43. I'pynmbl ¥ CKOTUICHUS TalaKTUK. MeTO/IbI OLIEHKH MacC CKOIUICHHM, TPaBUTAllHOHHOE
munsupoBanue. (OIIK-1, TIK-2)

44. KpynHomacitabHoe pacnpe/enenue rajaktuk. Meraranaktuka. Kpacnoe cMerienue.
3akon Xa06ma. (OIIK-1, TIK-2)

45. TIlapamokcbl HBIOTOHOBCKOM KOCMOJOTHMHU. PensTUBUCTCKHE OAHOPOIHBIE H
u30TpoIHbie KocMosoruueckue moaenu. (OIMK-1, TIK-2)

46. bonbmioir B3pbIB M (U3UYECKHE Tpolecchl B ropsiueii Bceenmennoi. PenmkroBoe
nznyuenue. (OI1K-1, TTK-2)

47. TpyAHOCTH KJaccuueckoil kocmoioruu. Moaens undsuonHoi Beenennoit. (OITK-
1, TIK-2)

48. Temnas oHeprus. KocMmomornueckue MoAend U JaHHbIE  HAOTIOJCHUIA.
Meragcenennas. (OIIK-1, TIK-2)

@opMON NPOMEKYTOUHOM aTTECTAlMU 110 JWCHMIUIMHE SBIISIETCS JK3aMEH B KOHIIE
cemecTpa.

Ha sk3ameHne ctyaeHTam mpeasiaracTcsi OTBETUTH Ha OUJIET, COCTOSIIINI U3 2-X BOIPOCOB,
U pelInTh 33/1a4y K OujeTy 1o MaTepuaiaM yueOHON AUCIUIUIUHBL. AJTbTepHATUBHON (hopMoii 3-
ro Bompoca (3amada) K OWJIETY MOXET CIYXXHUTh CyMMapHas OIleHKa pe3yJbTaTOB TEKYIeh
yCIIEBa€MOCTH U BBIMOJIHEHUS] KOHTPOJIBHBIX pab0T, MHANBUYAIbHO BBICTABIIsIEMast KAKAOMY U3
CTYJICHTOB B TEYEHHE CEMECTPA.

CryneHTsl 00s3aHbI cJaTh S9K3aMEH B COOTBETCTBUHU C paclUCAaHUEM U YU€OHBIM IJIAHOM.

DK3aMeH 0 AMCUHUILIMHE MPECciIelyeT eJib OEHUTh pPadoTy CTyEHTa 3a KypC, OJy4YeHUe
TEOPETUYECKUX 3HAHUN, UX MPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBIIUICHHS, MpUOOpeTeHue
HABBIKOB CaMOCTOSITEIbHONW pabOThl, yMEHHUE MPUMEHSATh MOJYYCHHbIE 3HAHUS ISl PEIleHUs
IIPAKTUYECKUX 3a7ad.

@dopma MpoBeleHUsT 3K3aMEHa: YCTHO WM MHCbMEHHO YCTaHABJIMBAETCA DPELICHUEM
Kadeapsl.

DK3aMeHaTOpy NPeAOoCTaBIseTCs MPaBo 3a7aBaTh CTY/IEHTaM JOMOIHUTEIbHBIE BOIPOCHI
1o Bceil yueOHOM nmporpaMme TUCIUIIIHHBI.

Pe3ynbrar cnaum sK3amMeHa 3aHOCUTHCS MPENoJaBaTesIeM B 9K3aMEHAIIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHUXKKY.

Kpurepnn onieHkr 3HaHUI CTYJIEHTOB Ha K3aMEHE.



OneHKH  «OTIUYHO»  3aCHYKUBAaeT  CTYIEHT, OOHAPYXUBIIHA  BCECTOPOHHEE,
CHUCTEMAaTHYEeCKOe M TIyOOKOEe 3HaHWE YYEOHO-POTPaMMHOI0 MaTepHayia, yMEHHE CBOOOIHO
BBITIOJIHATH 3aJlaHus, NMPEAYCMOTPEHHBIE MPOrPaMMON, YCBOMBIIUNA OCHOBHYIO UM 3HAKOMBIH C
JIONIOJTHUTEIILHOM  JIUTEpaTypor, PEKOMEHAOBAaHHOW mporpammoi. Kak mpaBuiio, oOleHKa
«OTJIUYHO» BBICTABISICTCS CTYJAEHTaM, YCBOMBIIUM B3aUMOCBS3b OCHOBHBIX IOHSTUH
JUCIHUIUIMHBL B WX 3HAYeHUM AJs MpuoOpeTraeMoil mpodeccuu, MpPOSBUBIIUM TBOPYECKUE
CIIOCOOHOCTH B TOHUMAHUU, U3JI0KEHUH U UCTIOJIb30BAHUM YYEOHO-IIPOrPaMMHOTO MaTepHraa.

OneHKH «XOpOLIOY» 3acily’)KMBaeT CTYJEHT OOHApYKUBIIMK IOJHOE 3HAHUE Yy4eOHO-
MIPOrpaMMHOTO MaTepuaa, yCIelHO BBITOIHSIOMUN PEeyCMOTPEHHBIE B POTpaMMe 3aJaHusl,
YCBOMBILIMI OCHOBHYIO JIUTEPATYPY, PEKOMEHJOBaHHYK B mporpamme. Kak mpaBuio, oneHka
«XOpOIIO» BBICTABJISETCSA CTYJEHTaM, IMOKA3aBIIMM CHCTEMAaTHYECKUN XapakKTep 3HaHUU MO
JTUCIUIUIMHE U CIIOCOOHBIM K HX CaMOCTOSITENIbHOMY IIONOJHEHUI0 U OOHOBJICHHIO B XOJ€
JanpHeimeil yaeoHoi paboTsl 1 mpohecCHOHATBFHON AeATEIbHOCTH.

OneHKH  «yIOBJIETBOPUTENILHO» 3aCIyXKHBAeT CTYIEHT, OOHApYKUBIIUN 3HAHUS
OCHOBHOT'O Y4€OHO-TIPOTpaMMHOT0 MaTepHalia B 00beMe, He0OX0IMMOM IS TalbHEH el yaeOb
U TpeAcTosiie padoThl MO CHEeUUaIbHOCTH, CIPABISIOMIUNCA C BBIIOJHEHUEM 3a/IaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOMU
nporpammoil. Kak mpaBuio, OLEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCA CTYACHTAM,
JIOTTYCTUBIIIMM MTOTPEITHOCTH B OTBETE HA 3a4€TE U ITPH BHITTOJIHEHUH YK3aMEHAIIMOHHBIX 3aJaHHi,
HO 00NaJarIUM HEOOXOJUMBIMU 3HAHUSMHU [ HMX YCTPAaHEHUS MO PYKOBOJCTBOM
npenoaaBaress.

OrneHka «HEeyIOBIETBOPUTEIHHOY» BBICTABISIETCS CTY/IEHTY, OOHAPYKUBILIEMY MPOOEIHI B
3HAHUSAX OCHOBHOT'O Y4Y€OHO-IIPOTPAMMHOIO MaTepuala, AOMYCTUBIIEMY MPUHIIUIHAIbHBIC
OIIMOKKA B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3anaHuii. Kak mpaBuio, oIleHka
«HEYIOBIICTBOPUTEIIBHO» CTABUTCS CTYICHTAM, KOTOPhIC HE MOTYT MPOJOJDKUTH O0yUCHHUE HITU
OPUCTYNHUTh K MPO(EeCCHOHATBFHOM AESITENbHOCTH MO OKOHYAHWU By3a 0€3 JTOMOJHUTENbHBIX
3aHATHI IO COOTBETCTBYIOMIEH AUCUUIUIAHE.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ipy He0OXOMMOCTH MHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTEIbHOE BpeMS /ISl TOATOTOBKHU OTBETA;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IIPEAYCMAaTPUBAETCS HUCIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 3I0POBBS W BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B Ie4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOH Y4eOHOM JIUTEPaTypPbl, HEO0OX0AMMOM 1151
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi IuTEpaTypa:

1. 3acoB, A. B. O6mas actpodusuka [Tekct] : yueOHOE mocoOue yist CTYACHTOB BY30B /
A. B. 3acos, K. A. IToctHoB ; MI'Y, ®usnuecknii ak., ['oc. actponomudeckuii ue-T um. I1. K.
Tepubepra. - @psizuno : Bek 2, 2006. - 493 c.

2. KononoBuu, D. B. O0muii kypc actpoHomMuu [Tekct] : y4eOHHUK aJid CTYACHTOB
yauBepcureTos / 3. B. Kononosuy, B. 1. Mopo3 ; mox pen. B. B. UBanosa ; Mock. roc. yH-T UM.
M. B. JlomoHnocoga. - U3x. 2-e, ucnp. - M. : [Equtopuan YPCC] , 2004. - 538 c.

3. Kononoswuy, D. B. O6mwuii kypc actponomuu [ TekcT] : yueOHOe mocoOue 1Jis CTYICHTOB
yH-TOB / D. B. KononoBuu, B. . Mopo3 ; nox pea. B. B. MBanosa. - M. : Dauropuan YPCC,
2001. - 542 c.

4. I'yceiixanoB, M.K. OcHoBBI acTpodu3uky [ DIEKTPOHHBIHN pecypc] : yuedHoe mocobue /
M.K. T'yceiixanoB. — DnektpoH. aaH. — Cankt-IlerepOypr : Jlanp, 2017. — 208 c. — Pexum
noctymna: https://e.lanbook.com/book/93593. — 3aru. ¢ skpana.

5.2 lonoJiHMTEIbHASL JIMTEpaTypa:

1 Tropun, FO.1. ®usuka. AnepHas pusuka. Ousznka s37eMEHTapHBIX YaCTHIL. ACTpOpHU3UKa
[DnexTponnslii pecypc] : yuebnuk / FO.W. Tropun, WU.I1. Yepnos, FO.}O. KproukoB. — DneKkTpoH.
nmaH. — Tomck : TITY, 2009. — 252 c. — Pexwum nocryma: https://e.lanbook.com/book/10284. —
3ar. ¢ 3KkpaHa.

2 I'yceiixanoB, M.K. OcHOBBI acTpoHOMHH [DICKTPOHHBINA pecypc] : yueOHoe mocodue /
M.K. I'yceiixanoB. — DnektpoH. nan. — Cankt-IlerepOypr : Jlanp, 2018. — 152 c. — Pexum
nocrymna: https://e.lanbook.com/book/104941. — 3arun. ¢ 3xpaHa.

Jl11s ocBOGHUS AUCHMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAaHUYEHHBIMUA BO3MOXHOCTSMU
3I0pOBBsSI MMEIOTCSl M3JaHUS B DJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlaap» u «Opaiit» (. 5.2).

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«HTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHS TUCHUILIUHBI (MOLYJIs1)

JIaGopatopHble paboThl O acTpo(U3UKe A CTYAEHTOB 4 Kypca (U3UKO-TEXHHUYECKOTO
daxynprera Kyol'Y nmo Hanpasnenuto "pusuka" http://moodle.kubsu.ru/course/view.php?id=387

7. MeTonnueckne yKasaHus 1JIs1 00y4ar0IIUXCs 110 0CBOCHHUIO I CUMIIIMHBI (MOYJIs1)

ConpoBoXKJIeHHE CaMOCTOATEIBHONW PAOOTHI CTYJIEHTOB MOXET OBITh OPraHH30BaHO B
ciemyromux hopmax:

— COCTaBIICHMEM WHJWBUIYaJbHBIX IJJAHOB CaMOCTOSITENFHON paboThl KaXKIOTo U3
CTYACHTOB C YKa3aHUEM TEMbI U BUJI0B 3aH$[THI>’I, (bOpM 1 CPOKOB IPCACTAaBJICHUA PE3YIbTATOB,

— TPOBEJCHHEM KOHCYIbTalUi (MHIAWBUIYaTbHBIX WJIH TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHUEM JAUCTAHIIMOHHOMN Cpe/ibl 00ydeHusI.

Kputepuii onieHku 3¢ (heKTUBHOCTH CaMOCTOSTEIHHON pabOThI CTYIEHTOB (hopmupyeTcs B
XO0JIe MPOMEKYTOYHOTO KOHTPOJISI POIIecca BHITOTHEHUS 3aJJaHUH M OCYIIECTBIISIETCS] HA OCHOBE
pa3IMYHBIX CIIOCOOOB B3aMMOJEHCTBUSL B OTKPHITOW MH(DOPMAIIMOHHOW Cpelie U OTpa)kaeTcs B
nporiecce GOPMHUPOBAHUS TAK HA3BIBAEMOTO «JIEKTPOHHOTO TOPT(RETS CTyIeHTaY.

B cooTBeTCTBUM C 3TUM MIPH IPOBEJCHUH ONIEPATUBHOT'O KOHTPOJIISI MOT'YT UCIIOJIb30BAThCA
KOHTPOJIBHBIE BOIPOCHI K COOTBETCTBYIONIUM pa3jieiaM JTUCIUTUTHHBI «OCHOBBI aCTPOHOMHUH ).


http://moodle.kubsu.ru/course/view.php?id=387

KoHTponb ocymecTBisieTcss MOCPEACTBOM U BBINOJHEHHUS NMHCbMEHHBIX KOHTPOJIBHBIX
paboT MO OKOHYAHUH U3YUYEHHS TeM yU4eOHOU JUCIUILTUHBL.

ConpoBoKI€HHE CaMOCTOATENBHON PadOTHI CTYAEHTOB TAK)KE€ OPraHU30BAHO B CIIEAYIOIIMX
dbopmax:

— BBITIOJITHEHHE CEMECTPOBON KOHTPOJIBHOM pabOThI 110 MHMBHIyaTbHBIM BapHAHTaM;

— YCBOGHUE, JIOTIOJIHEHNE U BHUKAHUE B pa30upaeMble pa3aesbl IUCHUIUIHHBI TPU TOMOIIH
3HaHMUN MOJIyYaeMbIX IO CPEACTBAM M3YUEHUSI PEKOMEHAYEMON JIMTEPATYPHI U OCYLIECTBIIIEMOE
myTeM HanmucaHus pedepaTuBHbIX padoT;

— KOHCYJIbTAI[MM, OPraHU30BaHHBIC Ui Pa3bsICHEHUS MNPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM HM3Y4YEHHH TeX WJIM MHBIX aCHEeKTOB pa3fesioB yCBamBaeMoil mHdopmanuu B
JUCLUIINHE.

OnepaTUBHBIN KOHTPOJIb OCYIIECTBIISIETCSI IIYTEM MPOBEIEHUS OIPOCOB CTYAEHTOB IIO
OKOHYaHUU H3YYEHHUS TeM y4eOHOW nucuuiuimHbl — «OCHOBHBIE CBeICHHMA M3 cheprueckoin
aCTPOHOMHUN», «BHUIuUMBIE U IEUCTBUTENbHBIE MOJOXKEHUS IIaHEeT», «OnpeneraeHue pa3Mepos,
(dbopMbI HEOECHBIX TEI M PACCTOSIHHM 10 HUX», «J[Brkenue 3emin u JIyHb), «ACTPOHOMUYECKHE
WHCTPYMEHTBl MU OCHOBHBIE MeTOIbl HaOmoaeHui», «[IpakTuueckue 3amayv acTPOHOMHUU U
¢dyHIameHTalbHas actpoMeTpus» (6 pasz B cemectp). Ilpu npoBeneHnn onepaTuBHOTO KOHTPOJIS
MOTYT UCII0JIb30BaThCs KOHTPOJIbHBIE BOIIPOCHI, TECTOBBIE 33/IaHUS.

PyOexuplii  koHTposib. CTyneHTaMM 1O HW3YYEHHOH JUCHUIUIMHE BBIIOJIHAETCS
KOHTpOJIbHAsE pabota. [laHHas (opma KOHTPOIS MOXKET OCYIIECTBISTHCS IO KOHTPOJIbHBIM
BOIIpOCaM IO JUCUUIUIMHE (3 Bompoca - 110 OJHOMY BOINPOCY 10 U3YYEHHOH TeMe) Win B popme
TECTOBOTO 33JIaHUS.

KontponbsHOe TecTHpoBaHME BKJIIOYAET B ce0sl 331aHUS IO BCEM TeMaM paszesia pabodeid
MIporpamMMbl TUCUUILIMHBL. CHUCTEMa OLIEHOK BBIIIOJIHEHHS] KOHTPOJIBHOTO TECTUPOBAHMUSL:

- «OTJIMYHOY» - KOJMYECTBO MPaBWIbHBIX 0TBETOB OT 80 10 100 mpo1ieHTOoB;

- «xopol1Io» - oT 66 10 80 MPOLEHTOB;

- «yJOBJIETBOPUTEILHO - OT 50 110 65 MPOLIEHTOB.

WToroBsiii KOHTPOJIb OCYIIECTBISIETCA B BUJE K3aMeHa B KOHIE cemecTtpa. Ha sk3amene
CTyJEHTaM IIpeJjiaraeTcsi OTBETUTh Ha 2 BOIpoca MO MaTepuagamM y4eOHOM TUCHMILIMHBI U
pemnTh 3anady. Ilo uroram oTBeTa Ha 3K3aMeHE IPENOAABATENb OLICHUBAET 3HAHMS CTY/ACHTA.
OrneHka Ha 3K3aMeHe SBJISIETCSI UTOTOBOM MO AUCLUILIMHE.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WunuBuayanbHble KOHCYJIbTAIMM 10 TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXJIy IHpernojaBaTeieM U O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

TunoBble 3aJaHUS JISI CAMOCTOSAITE/IbHOU Pad0OThI CTYI€HTOB



Cpoku

[Ipume

HIE i P | rmomme dopva

Gromker | OTYETH

. 3a/1aHus

No Coneprxanue CaMOCTOATEJILHOM | BpeMEHU OCTH ®dopma
TEMBI | PabOTHI Ha (HOI\gepv o KOHTPOJIA

BBINOJIHE z:;eizﬂ 3aJlaHu

e Y. cemecTpa 0

gac. (CP) )

1. UreHne U aHaIU3 JIUTEPATypbl, IIOUCK
W 3alMch OTBETOB HA BOIPOCHI,
pemieHne 3azad no Tteme «Mecto
acTpopU3UKH B cucTeMe
aCTPOHOMUYECKUX 3HaHUM, ee
CTaHOBJICHHE u pa3BUTHE.

[IpocTpaHCTBEHHO-BPEMEHHBIE
MacmTaObl B aCTPODU3HKEY.

2. Utenue u aHaIU3 JIUTEPATYPHhI, MTOUCK IIUCBME | OIPOC
W 3aluch OTBETOB HA BOMPOCHI, HHas
peuienue 3anay no teme «M3nydenue 4
u pacrnpocTpaHeHHE
AJEKTPOMArHUTHBIX BOJIH B
KOCMHYECKOU Cpeiey. 10

3. Urenue u aHanu3 JuTeparypsl, nouck | 10 IIMCbME | OIPOC
W 3aluch OTBETOB HA BOMPOCHI, HHAas
peuienue 3anay no teme «M3nydenne 4
u pacrnpocTpaHeHHe
AJEKTPOMArHUTHBIX BOJIH B
KOCMUYECKOU Cpesiey.

4. UreHue U aHaIU3 JIUTEPaTypbl, MIOUCK | D IIACBME | ONPOC
W 3alliCh OTBETOB HA BOIMPOCHI, HHas
pelnieHue 3a1a4 o TEME 6
«MHCTpYMEHTHI u METO/IbI
acTpoU3UKMY.

5. UreHue U aHaNMU3 JIUTEPATyphl, MOUCK | 5 IIMCBME | OIPOC
W 3aluch OTBETOB HA BOIPOCHI, 6 HHas
pemieHre 3amad no Tteme «OOmme
CBOMCTBA 3BE31).

6. UreHue U aHaNMU3 JIUTEPaTyphl, MOUCK | 5 IIMCBME | OIPOC
W 3aluch OTBETOB HAa BOMPOCHI, 5 HHas
pelenre 3a1a4y no reme «JIBorHbIE U
MIEPEMEHHBIE 3BE3]IbI.

7. UreHue U aHANTU3 JIUTEPaTyphl, MOUCK | 5 IIMCBME | OTIPOC
W 3alMch OTBETOB HA BOIPOCHI, 5 HHas
pelenre 3a1a4y no reme «J{BoiHbIE U
MIEPEMEHHBIE 3BE3]IbI.

8. Urenue u aHanm3 quteparypsl, nouck | 10 MUCbME | OTPOC
W 3alliCh OTBETOB HA BOMPOCHI, 8 HHas
pelieHue 3a1a4y o TeMe
«KomnakTHbIE 3BE3/IbI.

9. UreHue U aHaIU3 JUTEPaTyphl, MOUCK | 5 8 MUCbME | OTPOC
W 3alldCh OTBETOB HA BOMPOCHI, HHas




Cpoku
ITpumep P
. BBINOJIHE
HBIN ®dopma
HUS
O10/KET I R
Ne Conepxanue CaMOCTOSITEIIBHON | BpEMEHH oCTH ®opma
(HOME
TEMBI | PabOTHI Ha P | o KOHTPOJIS
yaeOHOU
BBINIOJIHE 3aJJaHU
HeJleNnu
HAe Y- cemectpa | O
gac. (CP) ) p
pelieHue 3a1a4 1o TeMe
«KoMmnakTHbIE 3BE3bI».
10. UreHue U aHaIU3 JIUTEPaTypbl, MOUCK | D IIUCBME | ONPOC
U 3allUChb OTBETOB Ha BOIPOCHI, 10 HHast
peleHne 3aaa4y Mo TemMe «BONIOLHUS
3BE3/.
11. UreHue U aHanu3 JUTEpaTypbl, Mouck | 1 IIACBME | ONPOC
U 3allUChb OTBETOB HAa BOIPOCHI, 10 HHas
peleHne 3aaa4d mo TemMe «IBONIOLHUS
3BE3/.
12. UreHue U aHaIU3 JIUTEpaTypbl, MOUCK | 1 IIACBME | ONPOC
U 3allUChb OTBETOB HAa BOIPOCHI, 12 HHas
pemenue 3a1a4 mo Teme «CoIHIe Kak
Omkaiiiias 3Be3ziay.
13. UreHue U aHaIU3 JIUTEPaTypbl, IOUCK 12 IIUCbME | OIIPOC
U 3allUChb OTBETOB Ha BOIPOCHI, HHas
pemenue 3a1a4 mo Teme «ColHIe Kak
Oymkaiiiias 3Be3ziay.
14. UreHune 1 aHaJIM3 JTUTEPATYPHI, IOUCK | 2 14 IIACBME | ONPOC
U 3allUChb OTBETOB Ha BOIPOCHI, HHast
pemenue 3ana4d no teme «llnanerHeie
CHCTEMBI».
15. UreHue u aHajau3 JUTEPaTyphl, OUCK | 2 14 IIMCBME | OIPOC
M 3allUCh OTBETOB HA BOIPOCHI HHas
b
peeHue 3aaa4 1no teme «l ajakTukay.
16. UreHune u aHaJ M3 JTUTEPATYPHI, TIOUCK | 2 16 MUCbME | OTPOC
U 3allUChb OTBETOB Ha BOIPOCHI, HHast
pemeHne 3aaa4 1o teme «l anakTukay.
17. UreHue 1 aHaJau3 JUTEPATyphl, OUCK | 2 16 IIMCBME | OIPOC
M 3allUCh OTBETOB HA BOIPOCHI HHas
b
peleHue 3a1a4 1o reMe «l alakTuKu 1
CKOTIJICHHSI TAJTAKTHK.
18. UreHue 1 aHaJIU3 JTUTEPATyphl, IOUCK | 2 16 IIMCBME | OTIPOC
M 3allUCh OTBETOB HAa BOIPOCHI HHas
b
peleHue 3ajad 1mo TeMe «IJIeMEHTHI
KOCMOJIOTHI.
UTOI'O 62

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYHIECTBJICHUHU
00pa3oBaTeILHOIO NMpoIecca Mo JMCHUILINHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 NIPOrPAMMHOI0 O0ecreYeHust
Omnepaunonnas cucreMa MS Windows.




WuterpupoBanHoe opucHoe npunoxenue MS Office.
[IporpaMmmHOe oOecrieueHre MJIsi OPraHU3alUHM  YIPABISIEMOrO KOJUICKTUBHOTO H

Oe3omnacHoro poctyna B HTEpHET.

HpOFpaMMHOG obecreueHne IJIs1 BBIIOJHCHHA  aCTPOMCTPHYCCKHUX I/ISMepeHI/Iﬁ

Astrometrica.

[IporpammHoe obecniedeHue s BeInodHeHus GotomeTpuueckux usmepenuin Maxim DL.

8.2 llepeuenb He00OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-nipaBoBas cucteMa «Koncynprant [1mocy:
http://www.consultant.ru

2. DnextponHas 6ubimoreynas cucrema eLIBRARY.RU:
http://www.elibrary.ru

3. Uadopmarnmonnas cucrema «EquHOE OKHO JO0CTyMa K 00pa3oBaTeIbHBIM PECYpPCaM»:
http://window.edu.ru/window

4. PyOpukoH — KpynHeHmui sHuukiIoneanyeckuit pecype Marepuera:
http://www.rubricon.com/

5. AHHOTHPOBAHHBIN TemMaTHueckuii karaaor UHTepHeT pecypcoB 1o (pusuke:
http://www.college.ru/

6. Karanor Hay4HbIX peCypcoB:
http://www.scintific.narod.ru/literature.htm

7. bonbias HayyHast OuOIMOTEKA:!

http://www.sci-lib.com/

8. EcTrecTBeHHO-Hay4YHBII 00pa30BaTEIbHbIN MOPTA:
http://www.en.edu.ru/catalogue/

9. Texnuueckas Oubnnoreka:

http://techlibrary.ru/

10. ®usnueckasi IHIUKIOTCAUS:

http://www.femto.com.ua/articles/

11. Axagemuk — CrioBapy 1 SHIMKJIONEANH HA AKaJEMUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuanbHo-TexHnuyeckass 0a3a, HeoOXoauMasi i1  OCYHIECTBJIEHHS

06pa30BaTeJ’le0F0 npouecca mo JTMCUMIJInHE (MOIly.]'[IO)

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieueHue AUCHUIIINHBI

No Bun pa6or
(MomyJsl) M OCHAIIEHHOCTD
1. JlexunoHHbIe 3aHATUS | JIEKIIMOHHAsT ayaUTOpHUs, OCHAIICHHAas MPe3eHTAIMOHHOM
TEXHUKOM (MPOEKTOp, D3KpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM MporpaMMHbIM obecnieuenuem (I10) mus
BOCIpou3BeaeHus (aiiioB hopmata jpg u avi. JloctaTouHbIM
KOJINUeCTBOM nocafouHbix MecT: Ne 205CA
2. [IpakTuueckue AyauTopus OCHAIIEHHAs TPEMS MEJIOBBIMH WJIH MapKEPHBIMU
3aHATUS JIOCKaMH, JTOCTATOYHBIM KOJIMYECTBOM IOCAIOUYHBIX MECT CO
crosnamu: Ne 205CA
3. JlaGopatopHbie JlaGopaTopusi, yKOMIIJIEKTOBaHHAsI —CIECIHATU3UPOBAHHON
3aHATUS MeOeNnpl0 W TEeXHHYECKUMH  CpelCcTBaMU  OOydYeHHs.

[IpoBenenne  3aHATHH  J1TAOOPAaTOPHOrO  MPAKTUKyMa
IIPEyCMOTPEHO B acTpo(uznyecKoi OIITUYECKOM
obcepBaropuu Kyol'Y B coctase: 508-MM TeIeCKON CHCTEMBI
Prun-Kperbena, 356-MM Teneckon ONTUYECKUN CUCTEMBI
Herorona, 305-mMm Teneckon cucremsl Imuara-Kaccerpena,
200-mm Tteneckon «Ckail Boruep», cnekTpoMerp ydeOHBII
acTpopu3nueCcKuit C [13C-kamepoii, KaMmepa




actpoHoMuueckass nudposas ¢ Habopom ¢uasTpoB DSI,
anmaparypa onpeeNieHUs] BpeMEeHU, U KOMITBIOTEPHBIH Ki1ace
Actpodusnueckas ontuueckas oocepBaropust Kyol'y

['pynnoBsie [Tomelenre ¢ AOCTATOYHBIM KOJMYECTBOM IOCAJAOUYHBIX
(MHIUBHTYaTILHBIC) MECT U MEJIOBOM Wi MapkepHor nockoi: Ne209C
KOHCYJIbTAIIUU

[IpomexyTouHas [lomemenne ¢ AOCTATOYHBIM KOJIMYECTBOM IOCAJAOYHBIX
aTTeCTalus Mmect: Ne209C

CamocrodTenpHas Kabuner mis camMoCTOATENbHONH pabOThl, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOJIKIOYEHHS K

cetn «VHTEepHET», MpOrpaMMOi SKPaHHOTO YBEIWYECHHS U
00ECTIEYeHHBIH TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
obOpasoBartenbHYI0 cpeny yauBepcurera: Ne 208c




