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1 He.]'ll/l 1 3aJa491 U3YYCHUSA TUCHUIIJINHDBI

1.1 leab AMCHUNIMHBI

dopmupoBaHUE KOMIUICKCAa OOMICKYIbTYPHBIX M TPOPECCHOHATBHBIX KOMIICTCHIIUN,
YCTOMYMBBIX 3HAHWH, YMEHHM ¥ HABBIKOB, OIPEICISAIONMX TOATOTOBKY OaKaiaBpoB,
HEOOXOJUMBIX ¥ JIOCTATOYHBIX JUIS OCYIIECTBICHHS BCEX BHIOB NPOGECCHOHATHHON
JEATEeILHOCTH, TPEIYCMOTPEHHOW 00pa30BaTeIbHBIM CTAaHAAPTOM, H3YYCHHE CTYyJICHTaMHU
(U3HYECKUX CBOWCTB KOCMHUYECKHX TET M UX CHCTEM, MPOSBISIONIUXCS BO BCEX JMAIa3oHaxX
IIKAJIbI 3JIEKTPOMArHUTHBIX BOJIH W MHBIX BUJIOB W3JIYYCHHH, a TAK)KE€ COBPEMEHHBIX TCOPUH U
MoO/ieJIel CTPOCHHS M Pa3BUTHUSI KOCMUUECKHUX TE U UX CUCTEM.

1.2 3agaun AUCHUILINHBI

1. U3YYCHHE MPAKTUYECKUX M TEOPETUIECKUX OCHOB aCTPO(DHU3HKHY;

2. paccCMOTPEHHE CYIIECTBYIOIIUX TCOPUH M MOJICINICH, OMMUCHIBAIOIINX (PU3UICCKYIO
MPUPOJTY OCHOBHBIX THIIOB 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 AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jlj1g ocBOEHUS TaHHOM TUCIUILIMHBI HEOOXOJUMO BJa/leTh METOAAMH MaTEMaTUYECKOTO
aHaJIM3a, AaHAJUTHYECKON TE€OMETpUH, JIMHEHHOW anreOpbl, pelIeHHeM anreOpanyeckux u
mubdepeHIManbHbIX ypaBHEHUN; Teopud (YHKUIMNA KOMILJIEKCHOTO TEPEMEHHOr0, TEOpUHU
BEPOSTHOCTE W MaTEeMaTHYECKOH CTATUCTHUKH; 3HATh OCHOBHBIC (PU3NYECKHE 3aKOHBI; YMETh
MPUMEHSTh MaTeMaTHYEeCKHEe METObI M (PU3NYECKHE 3aKOHBI I PEIICHUs TPAKTHUECKUX 3a7ay.
[IpenmecTByronue AUCHUIUINHBI, HEOOXOAMMBIE [UIsl €€ HW3YYEHHS: BbICIIAs MaTeMaTHKa,
¢du3zuka.

1.4 TlepeuyeHb NIAHMPYeMBIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU pPe3yJIbTaTaMH 0CBOCHHs 00pa30BaTe/IbHON NMPOrpaMMbl
N3yuenne naHHOM y4eOHOW MUCHMIUIMHBI HAIpaBiIeHO Ha (OPMHUPOBAHHE Yy OOyHaIOLIMXCS
oowexytbmypHulx/npogeccuonanvruix komrerenui OITK-1, TTK-2

No WNnpnexc | Comepxanue B pesynbrare wu3ydeHHS y4yeOHOW JUCIUILIAHBI
L KOMIIET | KOMIIETSHIMH (Wi e€ | o0yJaroniyecs JOJKHbI
" | HIIMM | YacTH) 3HaTh yMeThb BJIAJIETH
1. OIIK-1 | cnocoOHOCTBIO K | 3HaTh TJIABHBIE | OOBSACHATH HaBBIKAMU
OBJIAJICHUIO 0a30BBIMU | HAIIPABIICHUS acTpopu3UYeCcKue | MoHucKa
3HAaHUAMHU B OOJACTH | acTpoU3UUECK | SBICHUS B | HE0OX0AUMOI
MaTeMaTHKU U | uX pamKax uH(popManuy,
€CTeCTBEHHBIX HayK, | UCCIEIOBAaHUN, | CYHIECTBYIOIINX
UX HUCHOJb30BAHUIO B | CYLIECTBYIOIINE | TEOPHii u
npodeCcCuoHATBHON TEOpUH U | MOJEIEH,
NeSITeIbHOCTH MOJIEIH
CTPOCHUS "
pa3BUTUSA
KOCMHUYECKHX
Tem u ux
CHCTEM,
2 [1K-2 CIIOCOOHOCTHIO OCHOBHBIE OTpeneNiTh HaBBIKAMHU
HCIOJIb30BATh METO/IbI OCHOBHbIE pelieHus
OCHOBHbIE METOABI | U3Y4EHUS acTpou3UUYECKUe | 3a1ad,
paanodu3nUecKux buznueckoit XapaKTePUCTUKU | BOSHHUKAIOIINX
U3MepeHuit PUPOIBI HEeOeCHBIX B Ipoliecce
KOCMHUYECKHX 00BEKTOB U3 | U3y4EHUS




Ne HNupexce | Conepxanue B pesynbrare wu3ydeHHs y4yeOHOW JUCIUIUIMHBI
L. | KOMIIET | KOMNIETEHIHH (vm e€ | oOyuaromumecs T0JKHbBI
SHIIMM | 4acTH) 3HAThH yMeTh BJIA/IETh
Ten u UX | HAOJIFOACHUI, KOCMHMYECCKHUX
CHUCTEM, Tel U uX
CHUCTEM,

2. CTpyKTYypa U co/iepKaHHe JHCIHILINHbI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT

OOmast Tpyno€MKOCTh JAUCHUIUIMHBI cocTaBiasier S 3aud.en. (180 wacoB), wux
pacnpezieneHe no BuiaM padoT MpeICTaBIeHO B TAOJIHIIE.

Bun yaeOHO#I paboThI Bcero CeMecTpbl (4achl)
4acoB 7 cemecTp

KonTakTHasi padora (B TOM 4Hce):

AYIUTOPHBIE 3aHATHS (BCEro): 80 80

3aHATHSA JIEKIIMOHHOI'O THUIIA 32 32

3aHITHSI CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATUS) 16 16

JlaGopaTopHbie 3aHATHS 32 32

Muas koHTakTHas pabora:

KonTpons camoctostensHol paboTsl (KCP) 2 2

ITpomesxyrounas arrecranus (MKP ) B popme sx3amena 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 62 62
KypcoBas pabota

[TpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 40 40
BrimomHeHne WH/IMBUyaTbHBIX 3aJaHuN (ToAroTOBKA 29 99
COOOIICHUH, Tpe3eHTalnil)

Pedepar

IlogroToBka K TCKYIEMY KOHTPOJIIO

KoHTpoJib: 35,7 35,7

OO0mas Tpy10eMKOCTh gac. 180 180
B TOM YHCJIe KOHTAKTHAas padora 82.3 82,3
3a4. e[ 5 5

2.2 CTpyKTypa AUCUMILIUHBI:

Pacrnipenenennie BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Paznensl nucuuIuivHbl, U3ydyaemsble B 7 ceMecTpe

No | HaumeHnoBaHue pa3aenoB KonnuecTtBO yacoB

pa3 Bcero | Ayaurtopnas paborta KCP | Breaynur

Jen opHas

a pabora CP
JI I13 JIP

1 2 g 4 5 6 7 8

1 Beenenue 2 1

2 W3nydyenne u pacnpocTpaHeHHE 2 1 4 0,2 10




JNEKTPOMArHUTHBIX ~ BOJH B
KOCMHUYECKOU cpejie
3 HNucTpymMeHTHI u METOIbI 4 2 8 0,2 10
acTpo(U3HUKH
4 OO01mue cBOMicTBA 3BE3I 3 2 4 0,2 5
5) JIBOliHBIEC U NTEpEMEHHBIE 3BE3IbI 3 2 4 02 |5
6 KoMmmnakTHbie 3Be3151 3 2 0,2 5
7 DBOJIIOIHNS 3BE3]] 3 1 0,2 5
8 CoHue Kak Omykaiias 3se31a 4 1 4 0,2 10
9 [ImaneTHBIE CHCTEMBI 2 1 4 0,2 5
10 | IamakTHKa 2 1 2 0,2 5
11 | I'amakTuku n CKOILJICHHS 2 1 2 1
rajlakTUK 0,1
12 | DneMeHTHI KOCMOJIOTHH 2 1 0,1 1
Hmoeco no oucyunaune: 180 32 16 32 2 62

[Tpumeuanue: JI — nexkuuu, 113 — npaktuyeckue 3ansatus / cemunapsl, JIP — naboparop-
Hele 3anaTus, CP — camocTostensHas paboTa CTyaeHTa.

2.3 Conep:xaHue pa3ieioB IMCHUILIAHBI:

B namHOM mompaszgene, B TaOiu4yHOW (hOpME NPHUBOIUTCS OIMMCAHUE COJCPIKAHHUS
JUCIUTUTMHBI, CTPYKTYPUPOBAHHOE MO pa3jieiiaM, ¢ yYKa3aHHUEM IO KaxJIOMy pasleny (popMbl
TEKYIEro KOHTPOJIS: 3amuTa JlabopaTopHoi pabotsl (JIP), BhIMOIHEHHME KypCOBOTO MPOEKTA
(KITI), xypcoBoii pabotsl (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), nanucanue pedepara
(P), acce (9), komnoksuym (K), rectupoBanue (T).

Pazpaborano ¢
No HaumenoBanu ®dopma Y4aCTHEM
pasena e Conepxanue pasaena TEKYILETO [pe/ICTaBUTeNe
pasznena KOHTPOJISt i
paboTtonareneit
1 2 3 4 5
1 Beeoenue Mecto actpodusuku B cucreme
ACTPOHOMMYECKUX  3HAHHH, €€
CTaHOBJICHUE U pa3BUTHE.
ITpocTpaHCTBEHHO-BPEMEHHBIE
MacIITadbl B aCTpO(U3HKE.
2 Mznyuenue u | llonsarus unteHcuBHoctu | PI'3, JIP
pacnpocmpan | (MOBEPXHOCTHOW SPKOCTH), TOTOKA
eHue U IUIOTHOCTH u3llydeHus. TerioBoe
eKMPOMazH | N3ITy4eHUe. JlokanbHOe
UMHBIX 60]IH 6 | TEPMOJAMHAMUYECKOE  PaBHOBECHE.
kocmuueckou | Temmeparypa acTpoU3NUECKUX
cpede MCTOYHUKOB, ONpefenseMas M0 HX
HA3JTYYECHUIO. MexaHu3Mbl
reHepaluy HETEIIOBOTO U3JIy4EHUSI.
Kosdduumentsr  u3aydeHuss u
norioumeHus. OnTudeckas TOJIIA.
VYpaBHEHHE NepeHOca U3IYYEHHs U
€ro pELIeHHUs I MPOCTEUIINX
CJIy4yaeB.
3 Huempymenm | Cuctemsl u xapakrepuctuku | PI'3
bl U Memoobl | ONTHYECKUX TEJIECKOIIOB.
acmpoghuzuky | IIpueMHUKH W3Ty4eHUsT BUAMMOTO




Ne
pasznena

HaunmenoBanu
e
pasaena

ConeprxkaHue pasjena

dopma
TEKYILEro
KOHTPOJIA

Pazpaborano c
y4acTuEM
IpeJICTaBUTEIIC
i
paboTtonaTenei

2

3

4

5

Jiara3oHa. O hEeKTUBHOCTD
teneckona. I[IpoGnema ymydrieHus
YIJI0BOTO paspelieHus. VYuer
JOKAJIBHBIX  aCTPOKJIMMATHYECKHUX
apaMeTpoB B peaJbHOM BpEMEHU
npu acTpo(hU3NIECKUX
HaOMOAeHUAX. METOobl U3MepeHui
ACTPOKJIMMAaTHUUECKUX I1apaMeTPOB:
KOJIMYECTBA  SICHOTO  BPEMEHHU,
IIPO3PAYHOCTH aTMocQepsl u
METEOpPOJIOTHYECKUX (AaKTOpPOB —
TEMIIEPATYPBHI, BIAKHOCTh, CKOPOCTh
Berpa.  Creki-uHreppepomerpusi.
AKTHBHasT W aJanTHUBHAsl OITHKA.
[TonspuzanuoHHbIE u
dboToMeTpruUecKue HaOJIOICHUSI.
3akoH Ilorcona. @opMupoBaHue
HEIPEPBIBHOIO CIEKTpa U
CHEKTPAIbHBIX TUHUH B
acTpoPU3UUECKNX  YCIOBHSIX
CrnexTpanbHble HaOJIr01eHUS.
Pannoreseckonnl.
PagnounrepdepomeTpsl.
Pannounrtepdepomerpus co
CBEPXJINHHOU 6a30ii(PCIIb).
Merox ~ amepTypHOTO  CHHTE3a.
IIponyckanue wu3Iyd4eHHUs 3E€MHOMU
aTMochepoil. Buearmocdepnas
actpousuka. I'paBuTaLInOHHO-
BOJIHOBBIE u HEHUTPUHHBIC
TEJIECKOTIBI.

Obuwue
ceoticmea
36e30

O6mmue XapaKTepUCTUKU u
CIIEKTpaJIbHas KJaccu(uKaus
3Be3d. Jwmarpamma ['epummpyHra—
Peccenna. ATMmochepbl 3BE3.
SlnepHble peakuuu Kak HCTOYHUK
3BE3JHOM  DHEPIMU. Y paBHEHUs
paBHOBECHsSI CTAllMOHAPHBIX 3BE3].
BHyTpenHnee CTPOECHHE 3BE3]
TJIaBHOM MOCJIEI0BATENbHOCTH.

PI3, JIP

Jleotinble  u
nepemeHuble
36€30bl

JIBoliHBIE M  KpaTHbIE  3BE3[bI.
3aTMeHHBbIC BOMHBIE. OnpeneneHue
Macc IBOMHBIX 3Be31. COOTHOIMICHUS
M-L u M-R. ®Dyskmus wmacc.
[Tynpcanmum  3Be3n.  Lledennsr.
Jlonronepuoauyeckue nepeMeHHbIE.

PT'3




Ne
pasznena

HaunmenoBanu
e
pasaena

ConeprxkaHue pasjena

dopma
TEKYILEro
KOHTPOJIA

Pazpaborano c
y4acTuEM
IpeJICTaBUTEIIC
i
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4
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OpYNTUBHBIE W KaTaKJIM3MHUYECKHE
MepeMEHHBIE. Hosrie 3BE3/IbI.
CaepxHoBble  3Be3abpl.  Ocrarku
CBEpPXHOBBIX. [ UIIEpHOBBIC U TaMMa-
BCIIJIECKH.

Komnaxmmnuvie
36e300vl

HaGmronaembie  cBoiicTBa  OeibIxX
KapJauKoB. BbeIpokaeHue BeniecTna.
[Ipenen Yaupacekapa.
Hewitponnsie 3BE3/IBL. IIpenen
OnmnenreiiMepa-BonkoBa.  OueHku
Macc HEUTpOHHBIX 3Be3J. CBoOMCTBA
paguonynbcapoB.  PeHTreHoBckue
nyinbcapbel. bapcrtepsl.  3Be3nHbIE
YepHble JBIpbl.  PensiTuBHCTCKUE
3¢ dexThl BOMM3M YEPHBIX JIBIP.
MeTonel  OOHApyKEHHsSI  YEpPHBIX
JBIP.

3, PI'3

Deonoyus
36€30

OBOJIOUMSA  OOUHOYHBIX  3BE3J.
JuarpamMma IIBET-CBETUMOCTH JJIs
3BE3HBIX CKOIIeHUH. OcOOEHHOCTH
A CTaIuMd DBOJIOIMH  JBOMHBIX
3Be3n. [lpubnuxenue Poma wu
nonocts Poma. IlpoucxoxneHue
XUMHUYECKUX 3JIEMEHTOB (mo
3JIEMCHTOB JKEIIE3HOTO MHKa).
[Tpormeccsl 00pa3oBaHUsT TSKETBIX
AJIEMEHTOB B IPUPOJIE.

3, PI'3

Connye  kak
Oaudrcanuas
36e30d

O6mme xapakrepuctuku CoJHIIA.
OcobeHHocTH dorochepsl,
XpoMocdepbl 1 KOPOHBI, COTHEUHBIN
BETED. Buyrpennee CTpOCHHE
Comnamna.  [IpoGimema  cOmHEYHBIX
HEUTPHUHO. I'enunocericMonorusi.
AKTHBHBIE 00pa3oBaHus M 00IacTU
Ha Comnne. Ilukn  comHeuHoOMH
AKTUBHOCTH.

PI'3, JIP

Inanemnwvie
cucmemol

ConHeuyHasi TJIAaHETHas CUCTeMa U
ee oOpasoBanme. [IpoToraHeTHbIe
TUCKUA.  Meroapl  OOHapy>KeHUs
TTaHET BOKPYT 3BE3/I.
Cratuctuieckue 3aBHUCHUMOCTH
DK30TUIAHET.

D, PI'3, JIP

10

L anaxmuxa

3Be3HBIN  COCTaB M  3BE3/IHBIC
CKomuieHus Hameld I'amakTuku, ee
BpalieHue u Mmacca. OCHOBHbIE
COCTABJISIIONIME W TPOSIBICHUS

D, PI'3, JIP
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i
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Mexk3Be3HOM cpeapl. Kocmuueckue
Jy4d U MarHuTHoe noJjie ["anakTuku.
Huddy3abie TYMaHHOCTH.
N3nyyenune TYMaHHOCTEHN B
3ampenieHHbIX JINHUSIX.
PexomOunarmonnoe W3JIy4YCHHE.
du3ngecKoe COCTOSIHHE
MeEk3Be3qHoro rasa: oobjactu HII,
HI, Hz, I'MO, ropsumii ra3,
Ma3epHble MCTOYHUKH. MeXaHU3MBbI
Harpena u OXJIAXKICHUS
MEK3BE3[HOT'O TermnoBas
HEYCTOWYUBOCTD M3C.
[Toacucrtemsl, criupaibHble BETBU U
HeHTpaibHass o0jacTh [ amakThky,
€€ DBOJIIOIHS.

rasa.

11

lanakmuxu u
CKONJIeHus
2ANAKIMUK

OCHOBHBIE ~ XapaKTePUCTUKH U
CTPYKTypa TallakTHK. Duzndeckas
NPHUPOJAa CHUPATBHON CTPYKTYPBHI.
JBmkeHnue rasa A 3BE3] B
ranaktukax. IIpoGmema TeMHOTO
rajo. 3Be3/1000pa3oBaHme B
rajakTMKax W WX  SBOJIOIUA.
OCo00EHHOCTH DBOJIIONMY T'aJIJaKTUK B
CKOIUIGHHUSIX. TUNBl M CTPYKTypa
aKTUBHBIX  sJIep rajakTHK,
TIPUHIIMIIBI oTnpeeneHus 1504
napaMeTpoB. Moenu aKTUBHBIX
anep. Ipynmel u  CKOMUIIEHUS
rajakTuK. MeToapl OIIEHKHM Macc
CKOILICHUH, IpaBUTAIMOHHOE
nuH3upoBanue. KpynHomacmrabHoe
pacnpeneneHue rajakTHK.
MeraranakTuka. Kpacnoe
cMeleHue. 3aKoH Xa00:a.

D, PI'3, JIP

12

Onemenmoi
Kocmono2uu

[Tapamokcsl HBIOTOHOBCKOH
KOCMOJIOTHH. PensituBrucTckue
OJIHOPOJIHBIE " M30TPOITHbBIE
KOCMOJIOTUYECKHUE MOJIEIIN.
bonbmioit B3peIB M puznyeckue
nmpoueccsel B ropsued BceneHHOU.
PenukroBoe uznydyenue. Tpyanoctu

KJIaCCHYECCKOMN KOCMOJIOTHH.
Moaenb UH(IAITMOHHON
Bcecenennoni.  Temnas ~ sHeprus.
Kocmonornueckue MOJIEITH u

D, PI'3




Pazpaborano c
Ne HaumenoBanu ®opma y4aCTUEM
pasena e Copepxanue pasena TEKYIIETo Hpe/cTaBHTeNe
paszznena KOHTPOJISL i
paboTtonaTenei
1 2 3 4 5
JaHHBIE HaOJI0ICHUH.
MeraBceneHHas.
2.3.1 3aHATHSA JTeKINOHHOI0 TUIIA

No HaumenoBanue ComepKanue pasnena Dopma TEKYILETO
pazJena KOHTPOJIS

1 2 3 4

1. Beeoenue Mecto acTpou3uku B cucTemMe

ACTPOHOMUYECKUX 3HAHWM, €€ CTaHOBJIEHHE
u pazsutue. [IpocTpaHCcTBEeHHO-BpEMEHHBIE
MacIITadbl B aCTpO(U3HKE.

2. Hsznyuenue u|lTonsiTuss WHTEHCUBHOCTU (MOBepXHOCTHOH|PI'3
pacnpocmpanenue  |IpKOCTH), IOTOKA U IUIOTHOCTU M3IYUYEHMS.
anexmpomacHumubsix| TermnoBoe U3JIyYEHHUE. JlokanbHOE
80/IH 8 KOCMUYECKOU|TEPMOJIMHAMUYECKOE paBHOBECHE.
cpeode Temmnepatypa acTpo(U3NIECKUX

UCTOYHUKOB,  ompelensieMas [0  HX
U3ITy4EHHUIO. MexaHu3Mbl reHeparumn
HETEIJIOBOTO U3JIyYEHHUSI.

3. Hsnyuenue u|Koapduuuents! nznydenus u noriouieHus. PI'3
pacnpocmpanenue |OnTHYECKas TOJIIA. YpaBHEHUE IMEepeHOoca
NEeKMPOMASHUMHBIX|N3ITYUEHHS U €0 PEUICHMs AJIs IIPOCTEUIINX
80JIH 8 KOCMUYECKOU|CITy4aeB.
cpede

4. Unempymenmer  u|CUCTEMBl M XapaKTepUCTUKU onTuuyeckux|PI'3
Memoovl TEJIECKOIIOB. [Tpuemunku U3ITy4EeHUs
acmpogusuxu BUJUMOrO0  JAuana3oHa. O(PPEKTUBHOCTDH

tesneckona. [Ipobiema yiaydieHus yrioBoro
pas3peneHus. VYuer JIOKAJIbHBIX
ACTPOKIMMAaTHUECKUX I1apaMeTpoB B
pealbHOM BpPEMEHM MpHU acTPOU3HMUECKUX
HaOJIOACHUSX. Meronsl U3MEPEHUN
ACTPOKIMMATHYECKUX rapameTpoB:
KOJIMYECTBA SICHOTO BPEMEHH, IPO3PaYHOCTH
aTMochepsl u METEOPOTOTUUECKUX
¢dakTOpoB — TeMmepaTypsl, BIAXKHOCTH,
ckopocTh BeTpa. Cnexi-untepdepomerpus.
AKTHBHas " aJlanTHUBHAA OITHKA.
[Tonspuzanuonnsle #u  (poTOMETpHUUECKHE
HaOIro1eHus. 3aKoH [Torcona.
®opMHpOBaHUE HENPEPHIBHOTO CIEKTpa U
CHEKTPAIbHBIX JIMHUA B acTpOpU3NIECKUX
ycnoBusix . CriekTpasibHble HaOII0JeHUS.

o, Hnucmpymenmor  u|Paguoreneckonsl. Pagnounrepdepomerpsr. (PI3
Memoowl PamnounTtepdepoMerpuss co CBEPXITMHHON
acmpoghuzuxu 6a30i(PC/1B). MeTton anepTypHOro cuHTE3a.




[Iponyckanue W3JTYyYEHUS 3eMHOM
aTMoC(epoil. Buearmocdepnas
actpodusuka. I'paBUTAlIMOHHO-BOJIHOBBIE U
HEUTPUHHBIE TEJIECKOIIBI.

Obwue  ceoticmea

3630

OO0mue XapakTepUCTUKU U CIEKTpajbHas
KJIacCU(UKALIUS 3BE3. JHuarpamma
I'epummpynra—Peccena. ATmocdepsl 3Be3I.
SInepHble peakuMM Kak MCTOYHMK 3BE3HOMU
SHEpPruMu. YpaBHeHus paBHOBECHS
CTallMOHAPHBIX 3BE3/. Buytpennee
CTpOCHHE 3Be3]] TJIaBHOM
110CJIEI0BATEIBHOCTH.

PT'3

/[sotinbie u
nepemeHHble 36e30bl

JIBoiiHBIE W KpaTHBIC 3BE3]lbl. 3aTMEHHbBIC
nBorHble. OmnpeneneHue Macc JBOMHBIX
3Be3l. CootHomenuss M-L u M-R. ®ynkuus
Macc.

PT'3

/[sotinvie u
nepemeHHble 36e30bl

[lynscanuun 3BE3/I. Hedewnmapr.
Honronepuoanyeckue MIEPEMEHHBIE.
OpynTUBHBIE u KaTaKJIN3MHYECKHUE
nepemennbie. HoBbie 3Be3nbl. CBEpXHOBBIC
3Be3/bl. OCTaTKU CBEPXHOBBIX. [ UIIEpHOBHIE

U raMma-BCIIJIICCKH.

PT'3

Komnaxkmmuuvie
36€3001

HaGnronaemble cBoOiCTBa O€NbIX KapJIMKOB.
BeIpoxaenue BEILIECTBA. [Ipenen
Yannpacekapa. Helitponnsie 3BE3MBL.
[Ipenen Omnmnenreiimepa-BonkoBa. OueHku
Macc  HEUTpoHHbIX  3Be3d.  CBolicTBa
paauonynbscapoB. PEHTTeHOBCKUE IyIbCapHI.
bapcrepsl.

3, PI'3

10.

Komnaxmmuuvie
36€3001

3Be3/IHbIE YEpHBIC NBIPHL. PensTuBHCTCKHE
3pdeKxTsl BOMM3M 4YEpHBIX JbIp. MeToabl
0oOHapy>KEHHsI YEePHBIX JIBIP.

3, PI'3

11.

Deonroyust 36e30

3BOJ’IIOLII/I$I OJWHOYHBIX 3BC3/. I[I/Ial"paMMa
OBET-CBECTUMOCTD JJIs1 3BE3JHBIX CKOILICHHI.

3

12.

Deonoyus 36e30

OCo00EeHHOCTH U CTaJIUU 3BOJIIOIUHA IBOMHBIX
3Be3n. [lpubmmkenune Poma wuw  mosnocTts
Pomra. IIpoucxoxnenue XUMHUYECKHUX
AJIEMEHTOB (10 DJIEMEHTOB KEJIE3HOTO MHKA).
[Ipoueccol o0Opa3oBaHUs TSKEIIBIX
AJIEMEHTOB B TIPUPOJIC.

3

13.

Connuye Kax
onuorcaruias 36e30a

OOGmue XapaKTEePUCTUKU Comnnra.
OcobenHoctu (otocdepsl, xpoMochepsl U
KOpPOHBI, COJIHEUHBI BeTep. BHyTpeHHee
ctpoerne Connua. IlpobGiema comHEUHBIX
HeltpuHo. ['enmoceiicMonorus. AKTHBHBIE
oOpaszoBanus u obnactu Ha Connne. Lukn
COJIHEYHON aKTHUBHOCTH.

9, PI'3

14.

[Inanemnvie
cucmemol

ConHeuHas IUIaHETHass cHUCTeMa U €€
oOpazoBanmue. IIpororuiaHeTHble  AMCKHU.
Metonbl  OOHapyXeHHs IUIaHET BOKPYT
3BE3I. Craructuueckue  3aBHCHMOCTH
HK30IUIAHET.

3, PI'3




15.

[anaxmuxa

Hamre [anakTuku, €€ BpallleHHME M Macca.
OCHOBHBIE COCTABIISIIOLME W MPOSIBICHUS
MeX3Be3/1HOH cpenpl. Kocmuueckue nyuu u
MarautHoe mione ['amaktuku. uddysabie
TYMaHHOCTH. I3imydeHune TymMaHHOCTEH B
3alpelleHHbIX JIMHUAX. PekoMOMHaIoHHOE
U3JIy4CHHE.

3Be3AHBIM COCTaB M 3BE3JHBIC CcKomieHHus|D, PI'3

16.

[araxmuxa

obnmactu HII, HI, Hz, MO, ropsiunii ras,
Ma3epHble UCTOYHUKU. MeXaHU3Mbl HarpeBa
U OXJIAKJEHUS  MEX3BE3JHOTO  rasa.
TermnoBas HEYCTOMYMBOCTh M3C.
[logcuctempl,  cnHMpanbHbIE  BETBH U
HeHTpajdbHas obOmacte [amakTuku, ee
HBOJTIOIHUS.

du3nyeckoe COCTOSHUE MEXK3BE3JHOI'O I'a3a. 9

17.

[ anakxmuxu
CKONJeHus
CANAKIMUK

FaJIaKTHK. dusnyeckas npupoaa
CHUPAIBHOM CTPYKTYpbl. J[BHXKEHHE ra3a
3Be3]] B TrajakThkax. [IpoOiiemMa TeMHOTO
rajjio. 3Be3/1000pa3oBaHUE B TaJlaKTHKax M
ux osBomonus. OCOOCHHOCTH 3IBOJOIUU
raJJaKTHK B CKOIUICHHUSX. THIIBI U CTPYKTypa
AKTUBHBIX smep TaJIaKTHUK, HpI/IHHI/IHBI
ompejieNieHuss WX THapaMeTpoB. Mogaenu
aKTHBHBIX sjaep. I'pynnbel M CKOIIEHUs
rajJaKkTHK. MeToasl OILIEHKH Macc
CKOHJ’IGHI/IfI, FpaBI/ITaIII/IOHHOG
JTUH3UPOBAHHUE. KpynnomacmrabHoe
pacmpesiefieHue TalakTHK. MeTarajiakTHka.
Kpacnoe cmemenue. 3akon Xab0ma.

OCHOBHBIE XapaKTEPUCTUKU U CTPYKTypa|d

18.

Onemenmol
KoCcMon02uu

[Tapamokcsl
PenstuBucrckue OJTHOPOJIHBIE u
M30TPOIHBIE  KOCMOJIOTMYECKHUE  MOJIEIH.
Bonb1ioit B3pbIB U pu3HUECKHE MPOLECCH B
ropsiuen Bcenennoit. PenmukroBoe
u3nydyeHue.  TpyAHOCTH  KJIaCCHYECKOU
KocMoJioruu.  Mogenb  UHQISAIMOHHOM
BceneHnHoi. Temuas DHEprus.
KocMmonorngeckne Moaenn W JaHHBIS

HaOroneHuil. MeraBceeHHas.

HBIOTOHOBCKOW KOCMOJIOTHM.|D

2.3.2 3aHATHA CEMUHAPCKOTO THNA

HanMeHoBaHue
baznena

TeMaruka NpaKkTUYECKUX 3aHATUN
CEMHHApOB)

Dopma
KOHTPOJIS

TEKYIIEro

2

3 4

Begeoenue

Mecto acTpOpU3UKHI B CUCTEME
ACTPOHOMHYECKHMX 3HAHHIA, €€ CTAHOBIICHHUE
U passuthe. IIpocTpaHCTBEHHO-BpEMEHHBIE
MacmTaObl B aCTPOQHU3HKE.

20.

H3znyuenue

\pacnpocmpanenue

u

[TonsiTust MHTEHCUBHOCTH (TIOBEpXHOCTHOM(PI'3

SAPKOCTH), MOTOKA M MJIOTHOCTH U3TyYCHUSI.




INEKMPOMACHUMHBIX
80JIH 8 KOCMUYECKOU
cpeode

TemoBoe W3JTy4YEHHE. JlokanbHOE

TEPMOJIMHAMHYECKOE paBHOBECHE.
Temmnepatypa acTpodU3HUECKUX
HUCTOYHHMKOB,  OIlpejensemMas 10  UX
U3ITy4EHHUIO. MexaHu3mbl ~ reHepaluu

HeTeryioBoro u3nydeHus. Koadduumentsr
U3Iy4eHUus U morjomeHud. Onrtuyeckas
TOJIIA. YPaBHEHUE NEPEHOCA U3IIYyYCHUS U
ero peleHus Ui IPOCTEHIINX CIy4aeB.

21.

Unempymenmor  u
Memoobl
acmpogu3uxu

CuctemMbl U XapaKTEPUCTUKHU ONTUYECKUX
TEJIECKOIIOB. [IpuemHukmn M3IIy4EeHUS
BUIUMOTO  juana3ona. J(QPeKTUBHOCTH
TEJIECKOIIA. [IpoGnema YIIYYIIEHUS
YIJIOBOTO pPa3pelIeHHs. YYeT JOKAJIbHBIX
ACTPOKJIMMATHYECKUX napameTpoB B
peaTbHOM BPEMEHH IMPHU acTPOPUINISCKUX
HaOJIFONEHUSX. Metoanl W3MEpPEHUN
ACTPOKIMMATHIECKUX rapameTpoB:
KOJIM4YeCTBa SICHOTO BpPEMEHHU,
IIPO3PAYHOCTH aTMocQepsl U

METEOPOIOTUYECKUX dakTopoB —

TEMIIepaTyphl, BIAKHOCTh, CKOPOCTh BETpA.
Crnekn-untepdepomerpusi. AKTUBHas U
ajanTuBHas onrtuka. [lomspu3annoHHbIE U
doromerpuueckue HaOMOJIEHUS. 3aKOH
ITorcona. @opMHpOBaHHE HENPEPHIBHOTO
CHEeKTpa M CHEKTPaJbHbIX JIMHUH B
acTpouznuecKux YCIIOBHSIX.
Pagnoteneckonsl. PagnounnTtepdepomerpsl.
PannounTtepdepomerpus co CBEPXAIUHHOU
6azoi(PC/b). Meron arnepTypHOTo
cunHTe3a. [IpomyckaHue M3ITydeHUs] 3eMHOM
aTMocdepoil. BreatmocdepHnas
actpomsuka. ['paBUTaIMOHHO-BOJHOBBIE U
HEHTpUHHBIE Teneckonbl. CeKTpaibHbIe
HaOJII0IeHuS.

PI'3

22.

Obwue  ceoticmsa
36€30

\/[6otinble u
nepemeHuble 36e30bl

OO0ue XapakTepUCTUKU M CIIEKTpasibHas
KJaccupukanus 3BE3M. Huarpamma
I'epummpynra—Peccena. ATMocdeps! 3Be31.
SnepHble peakiuy Kak UCTOYHUK 3BE3AHOU

SHEPIrUH. VYpaBHeHUs paBHOBECHS
CTallMOHAPHBIX 3BE3I. Bnyrpennee
CTpOEHuE 3B€E3] TJIaBHOU
MOCJIE€0BATEIHHOCTH.

JIBOliHbIE W KpaTHbIE 3BE3]Ibl. 3aTMEHHbIE
nBoiiHble. OmpeneneHne Macc JBOWHBIX
3Be3nq. CoorHomennss M-L u  M-R.

OyHKIMSA ~ Macc. [Tynbcanmu  3BeE3.
Ledenas. Honronepuoaunyeckue
MepeMeHHBIE. DpyNTUBHBIE 51

KAaTaKJIN3MHUYCCKHUEC HepeMCHHBIe. HOBBIC
3Be31bl. (CBepxHOBbIE 3Be3abl. OcTaTku

3, PI3




CBCPXHOBBIX.
BCIIJICCKH.

['unepHoBeie ©W  ramma-

23.

Komnaxmmuuvie
36€e300bl
Deonoyus 36e30

Habmtoiaembie cBOMCTBa OENbIX KapJIMKOB.
BeIpoxxnenue BEILECTBA. IIpenen
Yangpacekapa.  HelTpoHHbIE  3BE3bl.
[Ipenen Omnmnenreitmepa-BonkoBa. OueHku
MacCc  HEWTpOHHBIX  3Be3n.  CBolcTBa
PaaNoIyIbCapOB. PentrenoBckue
nyibcapbl. bapcrepsl. 3Be3qHbIE YepHBIE
IbIpbl. PensatuBuctckue >QQexTsl BOIM3U
YepHBIX JAbIp. Meroabl  OOHapyKeHus
YEPHBIX JIBIP.

OBOJIIOIUS OJUMHOYHBIX 3Be3l. J(narpamma
[IBET-CBETUMOCTD TUTSt 3BE3]IHBIX
ckomienuii. OcoOeHHOCTM U CTajuu
ABOJIIOLIMU JBOMHBIX 3Be3l. [Ipubnmxenue
Pomia u monocte Pomra. Ilpoucxoxnenue
XUMUYECKUX JJIEMEHTOB (10 DJIEMEHTOB
xKene3Horo nuka). [Iporeccsl oOpasoBanus
TSDKEIIBIX AJIEMEHTOB B IPUPOJIE.

PI'3

24,

Connuye Kax
Onudrcauuas 36e30a

Oo61ue XapaKTEPUCTUKHU ComHia.
Ocob6ennoctu ¢porocdepsl, xpoMmochepsl u
KOPOHBI, COJIHEUHBIH BeTep. BHyTpeHHee
crpoenne Comnna. [Ipobnema comHEYHBIX
HelTpuHO. ['enmoceiicMonorus. AKTHUBHbBIE
obpazoBanust u obnactu Ha Conuue. [{ukn
COJIHEYHON aKTUBHOCTH.

3, PI'3

25.

ITnanemnoie
cucmemol

ConHeyHasi IUIaHETHas CUCTEMa U €€
oOpazoBanue. IIpoToruiaHeTHble  JTUCKH.
Metoapl 0oOHapyXeHHs IJIaHET BOKPYT
3Be31.  CTaTUCTUYECKHME  3aBUCUMOCTH
HK30IUIAHET.

26.

T'anaxmuxa
Tanakmuxu u
cKOnaeHus
2anaKmuK

3BE3HBIH COCTaB M 3BE3AHBIE CKOIUICHHUS
Halle ['amakTuku, ee BpallleHHEe W Macca.
OCHOBHBIE COCTaBISIOIIUE M TPOSIBICHUS
MEXK3BE3HOM cpeabl. Kocmuyeckue 1yun u
MarauTHoe none 'amaktuku. Juddys3Hbie
TYMaHHOCTH. M3nmydeHne TymaHHOCTEH B
3allpelIeHHbIX JIUHUAX. PekoMOnHaMoHHOE
W3JIy4CHHE. ®duznueckoe COCTOSIHHE
Mexx3Be3qHoro rasa: odmactu HII, HI, Ho,
I'MO, ropsunii ra3, Ma3epHble HCTOYHHUKH.

Mexanu3mbl  HarpeBa U OXJIAXKICHUS
MEXK3BE3JHOTO rasa. TermoBas
HeycrounBocth  M3C.  Iloacucremsi,

CHUpaJIbHbIE BETBU M LIEHTpalibHasi 001acTh
I'anaktuku, ee HBomonus. (OCHOBHBIE
XapaKTEpUCTUKU M CTPYKTypa TaJaKTHK.
Pusnueckas npupoza CIIUPAJIbHOU
CTPYKTyphl. JIBWyKeHMEe rasa W 3Be3] B
ranaktukax. [Ipobimema TemHOro Traio.
3Be31000pa3oBaHie B TaJaKTHKaX M HX

C




SBOJIOLUS. Oco0eHHOCTH  3BOJIIOLUU
raJlakKTUK B CKOIUJICHUsAX. THUIIBI U CTPYKTYypa
AaKTHBHBIX fAJ€p TlaJakTUK, [PUHLHUIbI
ompeleNeHusT WX mapaMeTpoB. Mojenu
aKTHBHBIX sep. ['pynmbl M CKOIUIEHUS

TAIAKTHK. Mertoubl OLIEHKU macc
CKOTUICHHIA, IPaBUTALIMOHHOE
JTUH3UPOBAHHUE. KpymaomacmrabHoe

pacrpe/eseHie rajlakTHK. MerarajakTuka.
Kpacnoe cmenienue. 3akoH Xa00a.

27. Onemenmoi [Tapamokchl HBIOTOHOBCKOM KOCMOJIOTHH.|D
KocMon02uu PensituBucTCKUHE OJIHOPOJIHbIE u
W30TPONHBIE KOCMOJOTHYECKHE MOJICIH.
Bonb1oii B3phIB U (hU3MUECKUE MPOIECCH B
ropsiaeit Bcenennon. PenukToBoe
n3nydyeHue. TpyHAHOCTHM  KJIACCUYECKOM
KocMonorud.  Mojenb  MHQIISILIMOHHOM
Bcenennoi. TemHas SHEPIHUsl.
Kocmonornyeckue Monenu ©  J1aHHBIE
HaOJo1eHuil. MeraBceneHHasl.
2.3.3 JlabopaTopHbIe 3aHITHSA
No HaumeHoBaxHe HanmenoBanue 1a00paTOPHBIX paboT Popua TERYHIero
pazzena KOHTpPOJIs
1 2 3 4
HNuctpymentsr  u|OmnpeneneHue ACTPOKJIIMMATHYECKUX |OTUET
METO/TBI rapaMeTpoB: KOJIMYECTBA SICHOTO BPEMEHH,
acTpopu3uku MPO3PavYHOCTH aTMocdepbl "
METEOPOIOTUYECKUX (PAKTOPOB.
2. ILnaneTHbIE Ormpenenenue pagnycoB OpOUT | MEPUOJIOB|OTUET
CHCTEMBI oOpamenust cnytHukoB FOnurepa
3. Counnrie KaK OTYeT
- N3yuenue cnexrpa ConHua
Onkaiiias 3Be3a
4, Comnie kak|OnpeneneHue WHJIEKCOB COJIHEUHOH |0TUeT
Onvkaiiiias 3Be3/ia |aKTHBHOCTH
5. O6mme  cBolicTBa|3yuenue MaTeMaTH4eCKOU MOJICIIN |OTYET
3BE3] ra3oBOro mapa
6. Wznyaenune u OTYEeT
pacnpocTpaHeHue
3JeKTpOMarHuTHBIX|OnpeieJiecHue  IBETOBOM  TeMIlepaTyphl
BOJIH B(3B€3]1
KOCMHUYECKOU
cpene
7. OO6mue cBoiicTBa . OTYeT
N3ydyenne coOCTBEHHBIX ABM)KEHUM 3BE3]
3Be3]]
8. l'anakTuka N3yuenue ctpoenus ['anakTuku OTYET
9. [InaneTHbIE HccnenoBanue  xapakrepa  HU3MEHEHUA|OTYET
CUCTEMBI OJiecKka KOMET BOJIM3H MEPUTEITUS
10. lanaxTukn u|Onpenenexue KpPacHOTO CMEILEHUS |OTYET
CKOILJICHUS TaJIAKTUK




| [ramaxTuk | |

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBblie paboTbl — He Npe1ycMOTpEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

[lepeyeHp y4eOHO-METOAWYECKOTO OOECIEUCHHS IUCIUILIMHBI IO

No Hauverosanme BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThI

paszena

1 2 3

1 Bce 3acoB A.B., IToctHoB K.A. O6mast actpodusuka. — Ops3uHO:
Bexk 2, 2006.

2 Bcee I'yceiixanoB, M.K. OcHOBBI acTpoHOMHUM [DJIEKTPOHHBIN
pecypc] : y4eb. mocodbue — InekTpoH. aaH. — Cankr-IlerepOypr :
Jlans, 2017. — 152 c. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/93767. — 3ar1. ¢ skpaHa.

3 BCE JlaboparopHble paboThl MO acTpodu3uKe g CTYIEHTOB 4
Kypca ¢usnko-rexuuueckoro ¢axynsreta Kyol'Y mo HampaBieHHio
"¢usuka" http://moodle.kubsu.ru/course/view.php?id=387

VY4eOHO-MeToIMYeCKUe MaTepualibl JUIsl CaMOCTOSTEIbHOM pPabOThl OOydYarOLIMXCS M3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37]0POBbs U BOCHPUATHS HH(DOPMAIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEILHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTHM OT KOHTHMHIE€HTA
oOyJaromuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHU

[Ipyu M3yyeHnn AMCUMIIIMHBI MPOBOAATCS CIEAYIONIME BUAbI YU€OHBIX 3aHATHI U padoT:
JEeKIMM, TPaKTHUECKUE 3aHATHS, JOMAIlHUE 3aJaHMs, 3alluTa J1adopaTopHBIX pPadorT,
KOHCYJbTAllUM C  TpernojaBareieM, CaMoCToATeNIbHas padoTa CTYyAEHTOB (M3ydeHue
TEOPETUYECKOI0 MaTepuana, IOATOTOBKAa K TNPAaKTMUYECKMMH 3aHATHSAM, IOATOTOBKA K
71a00paTOPHBIM 3aHATHUSAM, BBINIOJIHEHUE JOMAIIHUX 3a/IaHH, TOJrOTOBKA K 3K3aMEHY).

Jlns mpoBeneHWs 4YacTH JIGKUMOHHBIX 3aHATHM HCIOJB3YIOTCS MYJIbTUMEIUNHBIE
CpeICTBa BOCIPOM3BEJCHHUS AKTUBHOI'O COAEPXKUMOTro (3aHATHS B HMHTEPAKTUBHOHN (opme),
MO3BOJISIONIETO CTYJAEHTY BOCIPUHUMATh OCOOEHHOCTH H3Yy4aeMOM MUCHUIUIMHBI, UTPAIOIIUe
peIarolyio pojib B IOHUMAaHUK M BOCIPUSATUH, a TaK k€ B (OPMUPOBAHUU MPO(eccroHaTbHbBIX
komneTeHIMH. 1o pany TeM TUCHUIUIMHBI JEKIUHU MPOXOJAT B KilaccuueckoM ctuiie. CTyaeHTy
B PpEXHME CaMOCTOSITENIbHOW pabOThl PEKOMEHIYETCS M3Y4eHHE KOPOTKOMETPa)KHBIX
BUCO(PPArMEHTOB 10 U3y4aeMbIM BOIIPOCAM.

IIpu npoBeaeHNN MPAKTUYECKUX 3aHATHH MOXKET UCIIOJIb30BATHCA JIOCKA, JUUIsl pacYETOB U
aHaJIM3a JaHHBIX MOTYT IIPUMEHATHCA  JOINOJIHHUTEIbHBIE  CIPABOYHBIE  MAaTCPHAJIBI.
[IpenBapuTenbHO  M3ydass PEKOMEHJOBAHHYIO  JINTEpATypy, CTYIAEHTbl TOTOBATCA K


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

NPAaKTUYECKOMY 3aHATHIO — QAHAJIM3UPYIOT NPEAJIOKEHHbIE B yYEOHHKE NMPUMEPHI PELICHUS
3aza4. Ha nmpakTuueckux 3aHsATHUSX CTYIEHThl padoTaloT MHAMBHUIYyaldbHO. Kaxnomy cTyaeHTy
BBIJIAIOTCS CBOM UCXOJIHBIX JIAHHBIE K pacCMaTpUBAaEMbIM Ha 3aHATUU 3a7adaM. Pemienue 3anaun
OIMH W3 CTYIEHTOB O(QOpPMISET Ha JOCKE M IyOauMuHO 3amuinaer. [Ipy BO3HUKHOBEHUH
TPYIHOCTEHN MpEnojaBaTeilb IOMOIaeT CTyI€HTaM B JOCTUKEHHUU MOJIOKHUTEIBHOTO PE3YJIbTATA.
B Xxonme mnpoBepku MPOMEXKYTOUHBIX pPE3yJIbTaTOB, IIOWCKA W HCIPABICHHUS OMIMOOK,
OCYLIECTBIISICTCA HHTEPAKTUBHOE B3aUMO/ICHCTBHE BCEX YYACTHUKOB 3aHSTHS.

[Ipu npoBeaeHun 1abOpaTOpHBIX PadOT MOATpyMNa pa3OuBaeTcs Ha KOMaHAbl Mo 2-3
gyenmoBeka. Kakmoil komaHne BbIIAETCS 3aJaHME HA BBINOJTHEHHE JTa00paToOpHON paboTHL
CTyneHTbl CaMOCTOSITENIFHO paclpelieNiasioT OO0f3aHHOCTH W NPUCTYHNAIOT K BBIMOJIHEHUIO
3aJaHus, B3aUMOJICHCTBYS Mexay cobOoil. [IpenmonaBarenb KOHTPOJIMPYET XOJ BBITOJIHEHUS
paboThl KaXmoil rpynmoil. YTO4HSS XOA paOOoThl, €CIU CTYIEHTHl YTO-TO BBINOJHSIOT HE
MPaBUJIbHO, MPENOAaBaTelb IOMOraeT WM IPEOJOJETh CIIOXKHBIE MOMEHTBI M IPOBEPSET
JIOCTOBEPHOCTh ~ TOJNYYEHHBIX OKCIEPUMEHTaJbHBIX pe3ynbraroB. Ilocme odopmienus
TEXHUYECKOIO OTYETa KOMAH/bl OTBEYAIOT HA TEOPETUYECKUE KOHTPOJIBHBIE U JOIOJHUTEIbHBIC
BOMPOCHI U 3alIHUILIAIOT JTa00paTOPHYIO paboTy.

[Io m3y4yaemoil NMCUMIUIMHE CTYACHTaM IIPEIOCTABISAETCS BO3MOKHOCTBH II0JIb30BATHCS
JTOOBIMH  Y4eOHO-METOJAMYECKIMHA W CIPABOYHBIMH MaTepUallaMd W PEKOMEHAIUSIMH,
pa3MelleHHbIMU B ceTu HTepHeT.

KoHncynpranum npoBoastcs pa3 B JIB€ HEJIEIH AJIs pa3bsiCHEHUS NMPOOJIEMHBIX MOMEHTOB
IIPU CaMOCTOSATEIIbHOM U3YYEHUH BONPOCOB U3Y4aeMOU JTUCHUILIIMHBI.

Takum 00pa3oMm, OCHOBHBIMU OOpa30BaTEIbHBIMU TEXHOJOTHSIMH, HCIOJIb3yeMbIMH B
yueOHOM TMIpoliecce SABJIAIOTCS: MHTEPAKTUBHAs JIEKUUS C MYJbTUMEIUIHON CUCTEMOU U
AKTUBHBIM BOBJICYCHHEM CTYJCHTOB B y4eOHBIN mporiecc; 00CYKIEHHE CI0KHBIX BOIPOCOB U
npobieM © C TOCIEAYIOUMM pa30opoM ATHX BONPOCOB HA NPAKTUYECKUX 3aHATHIX;
nabopaTopHble 3aHATHA — paboTa CTYJEHTOB B MaJlbIX IpyIIax B peXHMax B3auMOJEHUCTBUS
«IIpernojaBareilb — CTYIEHT», «CTYAEHT — IPEenoaaBarellby, «CTYHEHT — cryaeHT». Ilpu
MPOBEJCHUHN NPAKTHUECKUX U JTAOOPATOPHBIX YYEOHBIX 3aHATHI HPEIyCMOTPEHO pa3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMAaHAHOM pPabOThl, MEXJINYHOCTHOM KOMMYHUKALUHU, HPUHATHS
peLIEHUI U JINIEPCKUX Ka4yeCTB.

Jnst v ¢ OrpaHM4EeHHBIMA BO3MOXHOCTSIMU 370pPOBBSl IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIUH C UCIIOJIB30BAHUEM JIEKTPOHHOM TOYTHI.

4. OneHo4YHbIe CPeACTBA IS TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH H ITPOMEKYTOYHOMH
arrecTauMu

B mpomecce moaroroBKM K OTBETAM HAa KOHTPOJIBHBIE BOIPOCHI M IPAKTHUYECKUM
3amanusim popmupyrotes Tpedyembie @I'OC u OOII komnerenuu: [1K-2 u OITK-1.

Texymumii KOHTPOJIb OPraHU30BAH CIEAYIOMIMX B (popMax: 3alIUThl Ja0OPAaTOPHBIX PadoT,
B XOJ€ MPAaKTUYECKUX U JIA0OpAaTOPHBIX 3aHATUN MyTeM OLIEHKH AaKTHUBHOCTU CTYAEHTa W
PE3yJbTATUBHOCTH €0 AEHCTBUM.

Hwxe npuBoaurcs nepeyeHb U IPUMEPHI OLICHOYHBIX CpeacTB. I[IOdHBIN KOMIUIEKT
O1IeHOYHBbIX cpecTB mpuBoauTcs B @OC nucuuIuinHabl «AcTpodu3nKa

@OHI OLIEHOYHBIX CPEACTB BKJIIOYAET KOHTPOJIBHBIE MAaTepuasbl I IPOBEICHUS
TEKYIIEro KOHTPOJIs B (popMe pa3HOYPOBHEBBIX 3a/laHUN M MPOMEXKYTOUHON aTTecTaluy B
¢dbopme BOMPOCOB M 3a/1a4 K HK3aMEHY.

4.1 ®oHA OLIECHOYHBIX CPEACTB IS MPOBEICHNS TEKYIIero KOHTPOJIA

@DOHJ OLIEHOYHBIX CPEJCTB AJIs IPOBEACHUS TEKYLIETO KOHTPOJIS COJIEPIKNUT:
- KoHTpoapHBIE BOPOCHI 110 yU4E€OHOM MporpaMMe.

- [IpuMeps! mpakTHUECKUX 3aJaHU 10 y4eOHOW mporpaMMe.

- Bonpoce! 17151 TOATOTOBKH K 3K3aMEHY.

- Temsl occe.



IIpuMepbl KOHTPOJIBLHBIX BOIIPOCOB 110 Y4eOHOM MporpamMmme

BBeaenue

1 Ha3zoBuTe OCHOBHBIE pa3aeibl aCTPO(OU3UKH.

2 Ha kakux BBICOTaX HPOUCXOJUT OCHOBHOE IIOTJIOIIEHHE COJHEYHOIO H3IIy4ECHHS
MOJIEKyJIaMH KHCIOPO/a, a30Ta U 030HA B 3eMHOM arMochepe?

3 Kak cBsizZaHa CBETUMOCTh HM30TPOIHO H3JIyYarolled IUIOCKOM IOBEPXHOCTH C €€
SIPKOCTBIO?

4 OmnpenenuTh 3BE3IHYI0 BEJIMUYMHY IIApOBOrO CKOIMIEHHs, cocrosimero u3 N
OIMHAKOBEIX 3B€3] C BUANMOM 3BE3IHON BEJIUYUHOU M.

H3zny4denne u pacnpocTpaHeHHe 3JIeKTPOMATHUTHBIX BOJIH B KOCMHY€ECKOM cpejie

1 B gem cocrout 3nauenue popmyssr [Inanka anst acrpopusukn?

2 Kakue ocHOBHBIE TeopeTHUecKHe ciencTBus u3 popmysnsl [lnanka?

3 Kaxue Buabl TEMIEPATYp Bbl MOXKETE HA3BAThH?

4 Yto Takoe abCOIIOTHO YEPHOE TEO?

5 HazoBuTE OCHOBHBIE 3aKOHBI M3JIy4€HHUS a0COIIOTHO YEPHOTO Tena.

6 B yem cMbICI ypaBHEHHUS IMEpPEHOCAa HM3IIydeHHs U KOX(PQPHUIHMEHTOB TOTJIOUICHUS H
U3IIy4eHUs?

HNHcTpyMeHTBI U METOABI ACTPOPU3UKHU

1 Ot kakux (pakTOpPOB 3aBUCUT IIPOHULIAIOLIAS CHUJIA TeJlecKona?

2 Yto Takoe amanTUBHAsI ONTUKA?

3 Hasparh AWHAMHYECKWW JMAIa3oH ria3a, Gorodmynbcuu, Goroymuoxurens, [13C-
AJIEMEHTA.

4 Yro takoe kpacHas rpanuna ¢poro3ddexra?

5 B yem npeumytiecTBo pedriekTopoB niepea pedpakropamu?

6 B wueM nmnpeumymiecTBa OKBATOPHAJIbHOM MOHTHUPOBKM IIEPEN BEPTHUKAIBHO-
a3UMYTaJIbHOM 7

7 Ilouemy coBpeMeHHbIE OOJIBIIINE TENECKOMbI UCIOIB3YIOT BEPTHUKATbHO-a3UMYTaIbHYIO
MOHTHPOBKY?

8 [Touemy kocMmuueckue HHMpaKpacHbIE TEIECKOMBI TPEOYIOT MTyOOKOTO OXJIAXACHUS?

9 IloueMy B pPEHTI€HOBCKOM JUana3oHe JUIsl TEJECKOMOCTPOEHUS BaXXEH IPUHIUI KOCOTO
nmageHus?

10 Yrto Takoe cBepXNIMHHOOAa30Bast UHTEphepomeTpusi?

O0mme cBolicTBa 3Be3]

1 Ha3oBuTe NpUHLMIIBI CIEKTPAIbHBIX Ki1accu(UKaIUM 3BE3].

2 OOBsiICHUTE 3HAUEHUE TUarpaMMbl CIIEKTP—CBETUMOCTb.

3 Kakomy crniekTpaabHOMY Kjlaccy M KJaccy CBETUMOCTH NpUHamIexkuT CoaHue?

4 HazoBuTe OCHOBHBIC (PU3MUECKHUE XaPAKTEPUCTUKH 3BE3I.

5 OxapakTepusyiiTe BHyTPEHHEE CTPOEHHE 3BE€3]] Pa3HbIX MaCC.

6 OxapakTepu3yiiTe BO3MOXHbIE HCTOYHUKU YHEPTUH 3BE3 .

JBoiiHbIE ¥ epeMeHHbIe 3Be3/1bl

1 Kakoe 3HaueHue nMeeT 3Be3/jHas BEJINUMHA IEPEMEHHOM 3BE3/1bI B 31I0XY MUHUMYMa?

2 Kakue Ki1acchl IEPEMEHHBIX 3B€3/] BBl MOKETE HAa3BaTh?

3 Kaxkwue kiacchbl 1BOMHBIX 3B€3/1 (PU3MUECKH SKBUBAJIEHTHBI IEPEMEHHBIM?

4 Yro Takoe MyJIbCUPYIOIINE 3BE3]bl U B UYEM MX LIEHHOCTb Ul aCTPO(PHU3UKHU 3BE3THBIX
cucreM?

5 OxapakTepu3yiTe HOBbIE U CBEPXHOBBIE 3BE3bI.

6 Uto Takoe SpynTUBHBIE IEPEMEHHBIE?

KoMnakTHbIe 3Be31bI

1 B ueM cyniHocTh KBaHTOBOT'O BBIPOKIEHUS raza?

2 B yem npuurHa BO3HUKHOBEHHUSI OCTBIX KapJIUKOB U HEUTPOHHBIX 3BE31?

3 KakoBBI HCTOUHHUKY YHEPTUU OEJBIX KAPIHUKOB?

4 Ha kaxoii TeOpuU OCHOBAHO IIPEICTABICHUE O YEPHBIX AbIpax?



5 JlaiiTe onpeniesieHUE YEPHOU ABIPHL.

6 HazoBuTe BO3MOKHEIC YEPHBIE JIBIPHI CPEIHN HAOII01aeMbIX O0BKETOB.

IBoJTIonNs 3Be3]

1 Yem onpenensercs CKOPOCTh 3BOJIOLUN BOJIOPOAHOM 3B€3/1bI?

2 Y10 Takoe IUKJIbI SCPHBIX MPEBPALICHUN B siApax 3BE€31?

3 Uto Takoe BBIPOKIECHHBIN 00BEKT?

4 Yro Takoe HEHTPOHHAsS 3BE37a, M C KAKMM PEAIbHO HAOJII0AaeMbIM KJIaCCOM OOBEKTOB
OHa cBsi3aHa?

5 Yro Takoe c10eBOi UICTOYHMK B KPAaCHBIX FMIaHTax?

6 B ueM 0cOOEHHOCTbH 3BONIOIMM IBOMHBIX CHUCTEM?

CoJuHne Kak 0JM:KalIas 38e31a

1 Kakora Buaumas 3Be3qHas BenmunHa CornHia npu HabmoaeHusx ¢ [hryrona?

2 Ecnu Obl naTHA 3arIHIIM BCIo (hoTochepy, Kak u3mMeHuack 0ol cBeTuMocTh ConHia?

3 B kaxoii 0651acTH COTHEYHOTO TMCKa BUIHBI Haubosee rirybokue ciou?

4 B kakux 00JacTsX COJHEYHOTO JMCKAa MOXKHO HaOJI0aTh CJIOU TEMIIEpaTypHOIO
MUHHUMYMa?

5 Tlouemy ¢ yMeHBIIEHHEM [JIMHBI BOJHBI IOTEMHEHHE Kpas COJHEYHOIO JUCKA
ycuinuBaercs?

6 HazoBute ocHOBHBIC HaOM01aeMbIe cdepbl ComHia?

7 OnuumTe BHyTpeHHee cTpoeHre CoJHIa COrjlacHO CTaHAAPTHOW MOJIETH.

8 KakoBa kuHeTHueckass »HEprus IPOTOHOB, €CJIM OHU HCIYIIEHbl BO BpeMs
XpOoMOC(EepHOI BCIIBIIIKK U TOCTUTAIOT 3€MJIH Yepe3 CyTKU?

9 Kakue 3aKOHOMEPHOCTH MOKHO IOJIyYUTh U3 aHAIM3a 3aBUCHUMOCTH CPEIHEr0JJOBBIX
yricen Bonbda ot Bpemenun?

I[lnaneTHBIE CHCTEMBI

1 KakoBbl OCHOBHBIE pa3auyusl IJIAaHET 36MHOM TPYIIIBI U IUIAHET-TUTaHTOB?

2 B yem OoTau4us COEKTPOB IUIAHET U 3Be317

3 KakoBbl MexaHU3MBI paguousiydeHus FOnurepa B pa3HbIX [uana3oHax pajluoBOIH?

4 B yem OTaMYME TeJl COCTABISAIONIMX TJIaBHBIN MOsiC acTepouoB U nosc Koitnepa?

5 Bce nu kpyriible KpaTepsl SBISIOTCS yIapHBIMU?

6 Ilouemy masibie TeJIa B OCHOBHOM He 00J1afatoT atMochepoit?

7 HazoBuTe 0COOEHHOCTH KOMET IO CPAaBHEHUIO C IPYTUMH MaJbIMU TEITaMH.

8 HazoBuTe NCTOUYHUK METEOPOB B 3eMHOI aTMocdepe.

9 HazoBuTte Tena ¢ BbIpaKE€HHOM BYJKAHUYECKON aKTUBHOCTBIO.

l'anakruka

1 Kakyro MoxHO OblIO Obl OXuAaTh sipkocTh Mieunoro Ilyru, ecnu Obl He ObLIO
MEX3BE3THOTO MOTJIOIIECHHUS?

2 Ha3oBuUTE OCHOBHBIC THUITHI TAIAKTHYECKUX OOBEKTOB.

3 OxapakTepu3yiTe MI0CKYI0 U CHEPUIECKYIO TTOJICUCTEMBI | allakKTHKH.

4 Yro Takoe 3Be3mHble accouuanuu? KakoBa uX poiab B OOBSICHEHHH SIBICHHUS
3Be3/1000pa30BaHMsI?

5 HazoBuTe 0OCHOBHBIE TUITBI TYMAHHOCTEH U UX POJIb B 00BSICHEHUH IBOJIOIIUH 3BE3/I.

6 HazoBuTe BUIMMBIE MPOSIBIICHUS CIIMPATBHOCTH [ aakTUKH.

l'ajakTHKH ¥ CKOIJIEHHSI TAJTAKTUHK

1 HazoBuTe TUIIBI rajJakTUK.

2 Ha3zoBuTe METO/Ibl ONIPEACIICHUS PACCTOSHUS O TAJIAKTHUK.

3 HazoBuTe 251eMEHTBI CTPOCHHUSI CIIMPATIBHBIX TATAKTHUK.

4 TlepeunciauTe TUIBI FTATAKTUK B MOPSIKE BO3PACTAHMS YKCIIa 3BE3]] B HUX.

5 Kakue 00beKThI BXOIAT B COCTAB rajJJakKTUK KPOME 3Be31?

DJIeMeHTbI KOCMOJIOTUM

1 Ha3zoBUTE KOCMOJIOTUYECKUMA PUHIIHII.

2 Ilepeunciaure KOCMOJIOTUYECKUE TTapaTOKCHI.

3 OxapakTepu3yiTe pelIMKTOBOE U3Iy4CHHUE.

4 KakuM 3aKOHOM ONMCBIBAETCS KOCMOJIOTMYECKOE KPAaCHOE CMEIlEHHE?

5 Oxapakrepu3yiite runore3y bonbsmoro B3psiBa u pacumpsroeiics BeeneHHOI.



IIpumepsl NpakTHYECKHUX 3a/1aHUI 110 y4eOHOM MporpamMmme

1. Hcxons u3 Toro ¢akra, 9To ¢ BBICOTHI YeloBedeckoro pocra (1,8 M) mpeaMerst Ha
MOBEPXHOCTU MOPS BUIHBI MAKCUMYM Ha PACCTOSTHUU 5 KM, a TAK)KE UCXOJS U3 PEIIOI0KEHUS,
4TO 3eMJIsl — ILIAp, pacCUUTaTh Paguyc 3eMJIH.

2. CyTouHBIH Tapajlylakc JAJIEKOTO TpaHCHENTYHOBOTO Tena (u3 mosica Koiinepa)
coctaBun 0,22". OueHUTE pacCTOSHUE JIO0 ATOTO Teia, MpeHedperas IBMXKCHHUEM 3eMIIH TI0
opowure.

3. Tpernit 3akon Kemuiepa yTBepKaaeT, 4To MpH OOpaIEeHUH TE MOJ JACHCTBHUEM

CWJIBI TATOTEHUS ]ISl JIFOOBIX CHCTEM OTHOIICHUE KBaJpaTa Mepuojaa oOpaiieHus mo opOouTe K
KyOy OOJIBIIO MOTyoCH OpPOUTHI OAMHAKOBO.

4. Ha ocnoBanuu 3akona Kermepa, 31ast paccrostuue 3emian ot CoslHLIa ONPeesIuTh
OpOUTaNBHBIN MEpUO] OOpaIlleHUs TeJla U3 MPEAbIIYIIEH 3a/1a4u.
5. Hcxons w3 3HAYeHUs acTPOMETPUYECKOW TOUYHOCTHM B OIpPENEICHHUH

reomerpuueckoro napamwiakca 0,001”, onpenenuTe MakCUMalIbHOE PAaCCTOSHUE A0 YJaJE€HHBIX
3BE3/1, OIIPEEIIEMOE HaIEKHO.

6. [TpuHsB 3a CpeiHIO KOHIEHTpALMIO 3Be3/l 3HaueHue B okpecTHocTsX CousHia
(Bokpyr ConHua B paauyce 5 nk HaxoasTcs 50 3Be3]), OLEHUTh YHUCIO 3BE3J, PACCTOSHUE 10
KOTOPBIX MOXKET OBITh OMPEACTICHO HAIeKHO.

7. Tperuit 3akon Kemepa Obpi1 yrouHéH HBIOTOHOM Ha OCHOBaHUM 3aKOHA
BCeMHpPHOTo TAroTeHus. Onpenenuts Maccy Comnnia. Maccy 3eMiu IpuHATH paBHOH 6-1024 k.

8. Maccel 3emmu u JlyHsl oTtHocATcs Kak 81:1, paccTosiHMe MeXIy UX LIEHTpaMH
paBHO 382420 kM. [ ' 1e pacnosioxkeH X OOIIMIA LIEHTP TAKECTH?

9. JIBa KOCMUYECKHUX Tejla UMEIOT Macchl ml U m2, UX B3aUMHOE PacCTOSHUE PaBHO
r. B kakoill Touke mpsAMON, coeAMHSAIOUIEM HUX IEHTPbl Kakoe-Iu0o Teyno OyAeT HUMH
MPUTATUBATHCA C OJMHAKOBOM cuioi? Haitu Ty Touky B cucteme 3emisi—JIyna (paccrosinue
MeXIy LeHTpamMu 60 paanycoB 3eMin).

10.  Bpmumcnute Maccy HenTyHa OTHOCHTENBHO Macchl 3eMJM, 3Has, 4YTO €ro
€CTECTBEHHBIN CIIYTHMK OTCTOMT OT LIEHTpa IJIaHEeThl Ha 354 ThIC. KM U MEpPHOJ ero o0paleHus
paBeH 5 cyTkam u 21 gacy.

11.  Kak BnusieT mjaBHOE yBEJIMUEHNE MACCHI TUIAHETHI Ha €€ OOJIBIIYIO MOTyOoCh?

12.  Tlepuon oGOpamenuss komeTsl ['ammes 75,3 roma, OoibInas MOIYyOCh €€ OPOHTHI
17,8 a.e., skcuentpucurer opoutsl 0,967. Bo ckosbko pa3 OTIMYaeTCs €€ JIMHEHHas CKOpOoCTh B
MEpUreJINU OT TaKOBOI B adpenuu?

13.  Haiitu paauyc opOUTBI T€OCTAIMOHAPHOIO CITyTHUKA (IIEPUOJ OOpallleHusl paBeH
1 cyTkaM, BUCHUT HaJl OJJHON TOUYKON TOBEPXHOCTH).

14, Kak wm3MeHuisiock OBl IBWDKEHUE IIaHET, eciau Obl macca CoJIHIIA BHE3AHO
YMEHBIINIIACh BABOE?

15. Kakoe yBenuuyeHHe Teleckoma cieayeT MpUMEeHHUTb, uToObl IOmurep (yrioBoit
nuametp 40") Beirsiaen kak JlyHna st HeBoopyskeHHoro riasza (30")?

16.  Ecnm okynsap c oobektuBoM ¢ F = 160 cm naer yBennuenue 200 pa3, To Kakoe
YBEJTUYCHHE ITOT K€ OKYJISIP 1acT ¢ 00beKTUBOM ¢ F = 12 m?

17.  Cawmepli Gonsmoit B Mupe Teneckon-pedpaxrop (Mopkckas o6c., Buckoncum)
umeer 00bekTHB auametpoM D = 102 cm u ¢okycHoe paccrosuue F = 19,5 m. Ilpum
TEJECKOIIMYECKOM XOJ€ Jydeld W3 OKYJspa BBIXOJUT Y3KMH Iy4OK IapajuIeIbHBIX JIydeH,
JMaMeTp KOTOpPOrO paBeH JauaMmerpy 3pauka Habmomarens d3p = 5 MM. B stom ciyudae
YBEJIMUYEHHUE TeJIECKOTa MPUHATO Ha3bIBaTh HOpMaIbHBIM. OnpeienuTe HopMalbHOE YBETUUCHHE
Teneckona u (okycHoe paccrosinue f okyspa.

18.  Yemy paBHO (okycHOe paccrosiHMe OoOBekTHBa F, naromiero neiicTBUTENbHOE
nzoopaxenue Jlyasr quamerpom d = 15 Mmm?

19. KakoB Oyner nuHeiHbli tuamerp Mapca B Ty Hopy, KOTJia ero yriioBoi Tuamerp
cocraisieT 25", B pokyce Teneckomna ¢ tuameTpoM 1,25 M U OTHOCUTENBHBIM OTBepcTHeM 1/57

20. B rteneckon Kakoro JuaMeTpa MOKHO Pa3IMYUTh IO OTAEIBHOCTH KOMIIOHEHTHI
JIBOMHOM 3B€3/Ibl, HAXOAIMECS HA YTIIOBOM PacCTOSIHUM JIpyr oT apyra 0,5"?



21. 3nas, utro ocBeuieHHOCTh OT Comnna cocrasinger 135000 nk, ompenenuThb
3Be3HYI0 BennuuHy CouHia.

22. Hatitn abcomtoTHyto 3Be3aHyr0 BenuuuHy ConHia. Ydects, 4to 1 mk = 206265
ae.

23.  ConHeyHas TMOCTOSIHHAasE — 3TO CYMMAapHBIH IOTOK COJHEYHOTO H3JIy4YEHHs,
OPOXOJAIIMIA 32 €IWHUIY BpPEMEHH 4Yepe3 EIWHUYHYIO IUJIOAJKy, OPHEHTHPOBAHHYIO
NEePHEHANKYIISIPHO TTOTOKY, HAa PACCTOSHUM OJIHOM acTpOHOMUYECKON eauHuIbl oT ConHIla BHE
3eMHOM atMocdepsl 1 paBHa 1367 B1/M?. OcBenieHHOCTh BHE 3eMHOM atMocdeps! 135000 nk.

24.  UYtoObl TEpeBECTH CBETOBBIC EAWHHIIBI B JHEPIETUYCCKUE TOJIB3YIOTCS
cnenuanbHbM K03 duuumentom k mo dopmyne 1 nk = I/k Br/mM2. D1oT KOApIUIMEHT A
3eJIeHoro cBeTa 555 HM paBeH 683, mia kpacHoro (650 uM) u curero (470 um) k = 68,3, ms
KpacHoro (625 um) k = 222, s 6enoro cBera k = 243,

25. Cget Connna He 6emnbrif. Kakoit k He00X01uMO PUHATH JJI COJTHEUYHOTO cBeTa?

26. [Tokazatb, yTo Qopmyna s aOCOTOTHON 3BE3HOW BEIMYHMHBI €CTh CIICICTBHEC
3akoHa [TorcoHa u 3aKkoHa 0OpPaTHBIX KBAJAPATOB.

27. Mexny 20 u 22 despans 1901 rona G1eck HOBOI 3Be3nbl B co3e3auu llepces

yBesmuwics B 25000 pa3. KakoBo ObUIO COOTBETCTBYIOIICE M3MEHEHHE OJieCKa B 3BE3JHBIX
BENTMYMHAX?

28.  Cuwmras, yro ConHue HU3Iy4aeT Kak aOCOJIOTHO YepHOE TeJo, 3Has, 4To
MaKCHUMyM HMHTEHCUBHOCTH HU3JIy4YEHHUS IPUXOJIUTCS Ha JJIUHY BOJHBI 450 HM, ompeaenuTh
[[BETOBYIO TeMIIEpaTypy.

29.  Cuwurasg, yro CoJHIle H3Ty4aeT Kak aOCOIIOTHO YEPHOE TEJIO0, 3Hask HHTETPaIbHYIO
ceetumocth ConHua pasHyro 3,85:-1026 Bt u pammyc Connua paBHbld 6,95-108 M, HaiiTu
s¢pexTuBHyto Temneparypy ConHua.

30.  Jus maneix T (TO ecTh T << |) myTeMm pasioxeHHs B psia GOpMyIsbl  MOTYyYUThH
YIPOIIEHHOE YPaBHEHHE U TPOKOMMEHTHPOBATh, JUIsl KAKUX YCIOBUN €ro MOKHO MPUMEHUTD.

31. Ha ocHOBaHMM 3aKOHa PaBHOMEPHOTO JBIJKEHUS IO OKPYXHOCTH "
LHEHTPOCTPEMUTENIBHOIO YCKOPEHUS MOJIyYUTh OTHOLIEHHE MacC KOMIIOHEHTOB JBOMHOMN
CUCTEMBI K PACCTOSTHUAM OT LIEHTPa Macc .

32.  Kakoili BUAMMON 3BE3HON BEIIMUNHOM JOJKHBI 001a/1aTh 1IeEen bl ¢ IEPUOIOM 5
cyTok B ['anaktuke AHapomens! (2,52 MIH. CB.JIET)?

33.  Bbicokas CckopocTh  BpalleHuss OOYCJIOBJIE€Ha TpoLeccoM  00pa30BaHUS
HEUTPOHHOW 3BE37bl, KOTJa BBIMOJHAETCS 3aKOH COXPAaHEHHs MOMeHTa uMmmyiabca . [lyctsb
BBIPOXKJIEHHOE SIIPO KPAcHOro ruraHra Bpamaercs ¢ nepuoxom 3-107 ¢ = 300 gueit. Kakos
Oyzner mepuoJl BpallleHHs HEHTPOHHOM 3Be3/bl, 0Opa3yroleiicss U3 Hero B Ipolecce CxKaTus,
eCTH pajiuyc BRIPOXKIeHHOTO spa 10° M, a THIMYHEIH paguyc HeHTpoHHOI 3Be31b1 10% M?

34.  Ilpu cxaTtuu 3Be3]bl MOXKET TAKXKE COXPAHAThCA BEIMYMHA MAarHUTHOTO MOTOKA.
[TycTe 3Be3na mmena marautHoe nosie y noBepxHoctu 0,01 Tiu. Kakol BenmWYMHBI MarHUTHOE
nosie Oy/eT y MOBEPXHOCTH HEWTPOHHOM 3Be3/bl B pe3yibTaTe cxaTusi? 3HaueHue pajuyca
KPACHOTO THT'aHTa MPUHATH paBHEIM 3-10%° M, a panuyca HeiiTporHoi 3Be3a61 — 104 M.

TeMbl 3cce

OO1ue cBoiicTBa 3BE31

JIBOMHBIE U ITIEPEMEHHBIE 3BE3/bI
KoMnakTHbie 3Be3/5I

OBOJIOINS 3BE3]T

CorHIe Kak OmykaiIas 3se31a
IImaneTHBIE CHCTEMEI

T"amaxkTuka

T"amakTuKH U CKOIUICHUS rajJJakKTHK
DJ1eMEHTHI KOCMOJIOTHHA

4.2 ®oH OLIEHOYHBIX CPEICTB Il MPOBEACHUs NMPOMEKYTOUHOM aTTecTaluu
Bonpocsl 111 NOATOTOBKH K 3K3aMeHY



1. Mecro actpodu3Mku B cHCTEME acCTPOHOMHUYECKMX 3HaHHUIl, €e CTaHOBJIEHUE U
pazButHe. [IpocTpaHCcTBEHHO-BpeMeHHbIe MaciiTadbl B actpodusuke. (OITK-1, TTK-2)

2. IloHATHA WHTEHCUBHOCTH (TMOBEPXHOCTHOM SPKOCTH),  IOTOKa M IUIOTHOCTH
uznyuenus. TermnoBoe uznyuenue. (OIIK-1, ITK-2)

3. JlokanpHOe TepMOAMHAMHUYECKOE paBHOBecHe. Temmeparypa acTpo(pU3NYECKUX
UCTOYHHKOB, onpenesiemMas 1o ux uznydenuro. (OI1K-1, [TK-2)

4. MexaHu3Mbl T€HEpaLUu HETeIuIoBoro usiaydeHus. KoapduuueHtsl nsmydeHus u
nornouienus. (OIIK-1, TIK-2)

5. Onrtuueckass Tosia. YpaBHEHUE IEepeHOCAa M3JIyYeHHsT M €ro peleHus Ui
npocreinmx ciaydaes. (OIIK-1, [TK-2)

6. CucreMbl M XapakTEPUCTUKU ONTHYECKUX TeleckonoB. IIpueMHUKN wu3i1ydeHus
BuauMoro auanaszona. (OITK-1, TTK-2)

7. D¢ dextuBHOCTh Teneckona. [Ipobiiema ynydmeHus yrioBoro paspemieHus. Crexii-
unrepdepomerpusi. AkTuBHas u anantupHas ontuka. (OIIK-1, TTK-2)

8. IMonspuzanmonusie u poToMerpuueckue Habmoaenus. 3akon [lorcona. (OIIK-1, TTK-
2)

9. ®opMHpoBaHUE HENPEPHIBHOTO CHEKTPa U CHEKTPAIbHbBIX JUHUNA B acTpO(U3NYECKUX
ycnoBusix. Criekrpanbhbie Hadmoaenus. (OIIK-1, TTK-2)

10.  Papuoteneckomnsl.  Panumounrtepdepomerprl.  Panumountepdepomerpus  co
cBepxuinHHOM 6a30it (PCLIB). Meron aneprypuoro cunresa. (OIIK-1, T1K-2)

11. Ilponmyckanue u3nydeHus 3eMHOM armocepoil. BHearmocdepHnas actpodusuka.
(OIIK-1, ITK-2)

12. I'paBUTallnOHHO-BOJIHOBBIC U HeHTpuHHBIE Teieckomnbl. (OITK-1, TTK-2)

13. OOmue XapakTepuUCTUKH W CHEKTpayibHas Kiaccudukamus 3Be3n. [luarpamma
[epummpynra—Peccena. (OITK-1, TTK-2)

14. Atmocdepsl 3Be3n. SnepHble peakiuu Kak UCTOYHUK 3Be3aHou sHepruu. (OITK-1,
[1K-2)

15. YpaBHeHMs paBHOBECHs CTallMOHAPHBIX 3Be3[. BHyTpeHHEe CTpOeHHE 3BE3]] INIABHOU
nocienoBarenbHoctH. (OIMTK-1, TIK-2)

16. JIBoitHbIe M KpaTHBIE 3Be3/1bl. 3aTMeHHbIe qBoMHbIC. (OITK-1, TTK-2)

17. Onpenenenne macc nBOWHBIX 3Be3d. CooTHomeHus M-L u M-R. @ynkuus macc.
(OIIK-1, ITK-2)

18. IMynbcarmu 38e31. Lledeunst. JJonronepuoauueckue nepemennsie. (OITK-1, TIK-2)

19. DpynTuBHbBIe U KaTakau3Muyeckue nepemennsie. HoBbie 3Be3sl. (OITK-1, ITK-2)

20. CepxHoBbI€ 3Be3/1bl. OcTaTKH CBEpXHOBBIX. I nnepHoBble 1 ramMma-Beruiecku. (OITK-
1, TIK-2)

21. HaGmtomaemble cBOMCTBa OeJbIX KapiuKkoB. BwipoxaeHue BemecTBa. llpemen
Yanpapacekapa. (OITK-1, TTK-2)

22. Heittponnsle 3Be3abl. [Ipenen OnnenreliMepa-BonkoBa. OnieHKH Macc HEUTPOHHBIX
3Be3n. (OINK-1, TIK-2)

23. CpoiicTBa paguonynbcapoB. PenrrenoBckue mynabcapbl. baperepst. (OITK-1, I1K-2)

24. 3Be3nHble YyepHbIe JAbIpbl. PenstuBucTckue 3¢ dextsl BOM3u yepusix (OI1K-1, TTK-2)

apIp. Metonbr oOHapyxenust 4yepHbix abip. (OIIK-1, TIK-2)

25. DBomronus OAWHOYHBIX 3Be3d. Jlmarpamma I1BET-CBETMMOCTH JUISl 3BE3JIHBIX
cxomenuid. (OITK-1, ITK-2)

26. OCcoOEHHOCTH U CTAIUH ABOJIONMU ABOWHBIX 3Be3. [Ipubmmkenue Pomra u momocTs
Poma. (OITK-1, TTIK-2)

27. TlpoucxoxaeHWe XUMHUYECKUX OJIEMEHTOB (0 DJEMEHTOB JKEJIE3HOTO IIHKA).
[pouecchr 0OpazoBanus THKETBIX eMeHToB B mpupoze. (OI1K-1, [TK-2)

28. O6mue xapaktepuctuku Comaia. OcobernHoctu doTtochepsl, xXpoMochepsl H
KOpOHBI, conHeuHblit Betep. (OIK-1, TTIK-2)



29. Bayrpennee crpoenue  Comnma.  [Ipobrmema  CONHEYHBIX  HEUTPHUHO.
I'emnoceiicmomorus. (OITK-1, TIK-2)

30. AxrtuBHble oOpa3oBaHus W obOmactu Ha Comame. UK CONMHEYHOW AKTUBHOCTH.
(OIIK-1, ITK-2)

31. ConHeynas rutaHeTHas cucrema u ee oopasosanue. (OIIK-1, TTK-2)

32. [IlporomaneTrHble AWCKA. MeTroasl OOHApYKEHHUS IUIaHET BOKPYT  3BeE3]l.
Cratuctuyeckue 3aBucumocts sk3oruianet. (OITK-1, [TK-2)

33. 3Be3AHbIN COCTaB M 3BE3/IHbIC CKOIUICHUS Halled ['alakTuku, ee BpalleHue U Macca.
(OIIK-1, ITK-2)

34. OCHOBHBIE COCTaBIIAIONINE U MPOSBICHUS MEX3BE3IHOU cpeabl. KocMuueckue myun
u marautHoe nojie [Mamaktuku. (OITK-1, [TK-2)

35. Muddy3aple TymaHHOCTH. M3iaydeHWe TyMaHHOCTEH B 3alpelieHHBIX JUHUSX.
PexomOunarmontoe uainyuenue. (OIK-1, ITK-2)

36. duznyeckoe COCTOsIHUE Mexk3Be3nHoro raza: oosactu HII, HI, H2, I'MO, ropsunii
ra3, mazepsbie ucrounuku. (OITK-1, T1K-2)

37. MexaHu3Mbl HAarpeBa U OXJIAXKICHUS MEXK3BE3AHOr0 ra3a. TemnoBas HEyCTOHYUBOCTh
mesx3Be3aHoi cpesl. (OITK-1, ITK-2)

38. [loxcucremsl, criMpalibHbIE BETBU U LIEHTpalibHAs 001acTh [aakTHKu, €€ IBOIOLHS.
(OIIK-1, ITK-2)

39. OcHoBHbIE XapaKTePUCTHMKH U CTPyKTypa ramaktuk. Dusmdeckas mnpupoaa
cnimpaibHoit cTpykTypbl. (OIIK-1, TTK-2)

40. JIBmxeHue ra3a u 38e31 B rajiaktukax. [Ipodiema tremuoro rasio. (OITK-1, ITK-2)

41. 3Be3ngooOpazoBaHue B TalaKTUKax W HX HBomonus. OcoOSHHOCTH HBOJIIOIHH
rajgaktuk B ckoruieHusx. (OITK-1, TTIK-2)

42. Tumbl W CTPYKTypa AKTHBHBIX sIIep TaJIaKTUK, TPUHIHUIBI OMPEICICHUS HX
napametpoB. Moaenu aktuBHbIX siaep. (OITK-1, TTK-2)

43. I'pymIibl ¥ CKOIJIEHUS TATAKTUK. METO/IbI OLIEHKH MacC CKOTUICHUH, TPAaBUTAIIMOHHOE
munsupoBanue. (OITK-1, TIK-2)

44. KpynHomacmtabHOe pacmpeneneHue rajgakTuk. Meraranaktuka. KpacHoe
cmerntenue. 3akon Xab6ma. (OITK-1, TTIK-2)

45. Tlapamokcel HBIOTOHOBCKOM KOCMOJIOTHH. PensTHBUCTCKHE OXHOPOAHBIE |
U30TpoMHbIe KocMosioruueckue moaenu. (OITK-1, TTK-2)

46. bonpmioii B3pbIB M (uU3MUECKUE Tpollecchl B ropsueir Bceenmennoit. PemmkroBoe
uznyuenue. (OITK-1, TTK-2)

47. TpyAHOCTH Kiaccuueckoil kocmoioruu. Moaens nundsuuonHoit Beenennoit. (OIK-
1, TIK-2)

48. Temnas osueprus. KocMomoruyeckue MoJedd W JIaHHbIE  HAOJIOJEHUA.
Mertagcenennas. (OIIK-1, TTK-2)

@opMON IPOMEKYTOUHOM aTTECTAlUU 110 AWCLUMIUIMHE SBIISIETCS JK3aMEH B KOHIIE
cemecTpa.

Ha sx3ameHe cTyZieHTaM IpeiaraeTcst OTBETUTh Ha OMJIET, COCTOSIIMI U3 2-X BOIIPOCOB,
U PeLIuTh 3a7a4y K OmieTy 1o marepuanaM y4eOHOH AMCUUIUIMHBI. AJbTepHATUBHONU (popmoit
3-ro Bompoca (3a1a4ya) K OMJIETY MOXET CIYXXHTh CyMMapHas OLIEHKa pe3yJlbTaTOB TEKYIEeH
yCIIEBAa€MOCTH U BBIITOJIHEHUSI KOHTPOJIbHBIX pabOT, MHIMBUYaIbHO BBICTABIISIEMAast KAXKIOMY U3
CTYJIEHTOB B TEYEHHUE CEMECTpA.

CryneHTsl 00s13aHBI CATh 9K3aMEH B COOTBETCTBHH C PACIIMCAaHUEM U YUEOHBIM IJIAHOM.

DOK3aMeH N0 JHCLUUIUIMHE TpecliefyeT LeNb OIEHUTh paboTy CTyAEHTa 3a Kypc,
IIOJIyYEHUE TEOPETHYECKUX 3HAHUHM, MX IPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIUICHUS,
npruoOpeTeHne HAaBBIKOB CAMOCTOSITEIBbHOM Pa0OThI, YMEHUE NMPUMEHSATH MOJYyYCHHBIC 3HAHHS
JUISl PEILICHUS TPAKTUYECKUX 3a1ad.



@dopma NpoBENEHUs HK3aMEHA: YCTHO WM IHCbMEHHO YCTaHABIMBAETCA PELICHUEM
Kadeapsl.

DK3aMeHaTOpy NPEAOCTaBISAETCs IPaBo 3a7aBaTh CTYJIEHTaM JOINOJIHUTEIbHBIE BOIIPOCHI
10 Bcell yueOHOH nporpaMme JUCLUITIMHBI.

Pesynmprar cmaum  9K3aMEHa 3aHOCUTBCA IPENOJABATEIEM B  3K3aMEHALMOHHYIO
BEJJOMOCTb U 3a4YETHYIO KHUXKKY.

Kpurepuu onieHKH 3HaHUM CTYJEHTOB Ha K3aMEHeE.

OLeHKM  «OTIIMYHO»  3acClly’)KUBAaeT  CTYAEHT, OOHAapyXMBIIMH  BCECTOPOHHEE,
CUCTEMAaTHUYECKOE U TIIyOOKO€ 3HaHUE Y4eOHO-POTrpaMMHOTO MaTepualia, yMEHUE CBOOOIHO
BBITNOJIHATh 3aJaHusl, IPEIyCMOTPEHHBIE IIPOIPAMMOM, YCBOMBILIMKA OCHOBHYIO M 3HAKOMBIN C
JIOTIOJIHUTEIIbHOM  JIMTEPATypOH, pPEKOMEHIOBaHHOM IporpamMMoi. Kak mpaBuino, oOleHKa
«OTJIMYHO»  BBICTABIIAETCSA CTYINCHTAM, YCBOMBIIMM B3aMMOCBA3b OCHOBHBIX IIOHATUHI
JUCHMIUIMHBL B WX 3HAYCHUU I NpuoOperaeMold mpodeccuu, MPOSBUBIIMM TBOPYECKHE
CHOCOOHOCTH B TIOHUMMAHUH, U3J10KEHUU U UCIIOIb30BAHUU Y4€OHO-IIPOrpaMMHOI0 MaTepHuala.

OLEHKH «XOpOIIO» 3aCITy’)KUBACT CTYACHT OOHApYKHMBIIWI MOJHOE 3HAHWE Y4eOHO-
IIPOrPaMMHOI0 MaTepUaa, YCIEIIHO BhIIOIHAOMMN IPEIyCMOTPEHHBIE B IPOrPaMMe 3a/laHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B nporpamme. Kak mpaBuiio, oneHka
«XOpOILO» BBICTABIAETCSA CTYACHTaM, IIOKA3aBIIMM CHUCTEMATUYECKUH XapakTep 3HAHUU I10
JUCLUIUIMHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIOIOJHEHUI0 M OOHOBJIEHUIO B XOJ€
nanpHeimei yue6Hoi paboTsl U pohecCUOHATBHON 1eATEIbHOCTH.

OLCHKH  «yIOBIIETBOPUTEIBHO» 3aCIy’)KUBAaeT CTYACHT, OOHApYKUBIIMHA 3HAHUS
OCHOBHOT'O y4eOHO-IIPOrpaMMHOI0 Marepuaja B oObeMe, HEOoOXOAMMOM [yl JalbHeHIen
y4eOBI ¥ MPEACTOSIIEH padOThI MO CHEMUATBHOCTH, CIIPABIISIOMIUNACS ¢ BBITIOJTHCHHEM 33 JaHUH,
IIPElyCMOTPEHHBIX IIPOIPaMMOM, 3HAKOMBIM C OCHOBHOHM JIMTEPATypOH, PEKOMEHIOBAHHOMN
nporpamMmmoil. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTENBHO» BBICTABISETCS CTYAEHTaM,
JOIYCTUBIIMM IIOTPEIIHOCTH B OTBETE€ HA 3aU€T€ M IPU BBINOJHEHUH 3K3aMEHAIMOHHBIX
3a/laHuii, HO O0JIaZjaloIMM HEOOXOAMMBIMU 3HAHUSMU JUISl UX YCTPAHEHHs O]l PYKOBOJACTBOM
IpenoaaBaress.

OneHka «HeyJIOBIETBOPUTEIHHOY BBICTABIISIETCS CTYIEHTY, OOHApyKUBILIEMY IIPOOEIbl B
3HAHUSAX OCHOBHOIO Y4eOHO-IPOrpaMMHOI0 MaTepuana, IOMYCTUBIIEMY MPUHIUNHUAIbHbIE
OIIMOKM B BBINOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMoi 3anaHuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAECHTaM, KOTOPbIE HE MOTYT MPOJIOKUTh O0ydeHHEe WU
NPUCTYNUTh K NPO(ECCHOHAIBHONW AEATEIbHOCTU 10 OKOHYAaHHWU By3a 0€3 JOMOIHMTEIbHBIX
3aHATHH 110 COOTBETCTBYIOLIEH TUCLIUIUIMHE.

OneHouyHbIe CpeACTBa ISl WHBAJIMAOB M JIHMII C OTPAHUYCHHBIMH BO3MOXHOCTSMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS TIPEIOCTABIISICTCS JTOMOJHUTEIIBHOE BPEMSI JUISI IIOATOTOBKH OTBETA;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHUE TECXHUUYCCKUX
CPEICTB, HEOOXOANMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
W UWHBAJUAOB TIpOLIEypa OILICGHWBAHUSA pE3YyNIbTaTOB OOyYeHHUs M0 AWCIMILIUHE MOXKET
MIPOBOJIMTHCS B HECKOJIBKO JTAIIOB.

[Ipouenypa oleHUBaHUsl pe3yabTaTOB OOYYEHUs] MHBAIUIOB U JIMI] C OTPAaHHYECHHBIMU
BO3MOXXHOCTSIMH 3JI0OPOBBSl TI0 JUCIHILIAHE (MOAYJIO) MpeaycMaTpUBaeT IPEIOCTaBIICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

JList 5L ¢ HapyIIeHUsIMU 3pEHUS:

— B TIeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.



J1Jis U1 ¢ HApYIICHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

J1J1st JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYPbl, HEOOXOAUMOM
JJISL OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHasi IUTEpaTYpAa:

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

2. KononoBuu, 3. B. OO6mmii kypc actpoHomuu [Tekct]| : y4eOHUK UIsl CTYIEHTOB
yauBepcuteToB / D. B. Kononosuu, B. . Mopo3 ; mox pex. B. B. IBanoBa ; Mock. roc. yH-T
uM. M. B. JlomoHnocosa. - U3x. 2-e, ucnp. - M. : [Enutropuan YPCC] , 2004. - 538 c.

3. KononoBuu, 3. B. O6mmii kypc actponomuu [Tekcr] : yueOHOEe mocoOue s
cTyneHToB yH-ToB / J. B. KononoBuu, B. . Mopo3 ; nox pexn. B. B. UBanosa. - M. : Dautopuan
YPCC, 2001. - 542 c.

4. I'yceiixanoB, M.K. OcHoBbI acTpodu3uku [DneKTpoHHBIN pecypc] : yuedHoe mocobue
/ M.K. I'yceiixanoB. — DnektpoH. nan. — Cankr-IlerepOypr : Jlanp, 2017. — 208 c. — Pexum
nocryna: https://e.lanbook.com/book/93593. — 3aru. ¢ skpaHna.

5.2 lonoyiHATE/ILHASL JIMTEpaTypa:

1 Twiopun, IO.M. @usuka. Snepnas ¢uszuka. Dusuka >JIEMEHTAPHBIX YaCTHII.
Actpodusuka [DnekrponHblii pecypce] : yuebnuk / FO.M. Tiopun, W.II. Yepnos, [O.IO.
KproukoB. — Omekrpon. gan. — Tomck : TIIY, 2009. — 252 c. — Pexum nocryma:
https://e.lanbook.com/book/10284. — 3aru. ¢ skpaHa.

2 I'yceiixano, M.K. OcHOBBI acTpoHOMUU [DNEKTPOHHBIN pecypc]| : yuebHoe mocodue /
M.K. I'yceiixanoB. — DnektpoH. gaH. — Cankt-IlerepOypr : Jlans, 2018. — 152 c. — Pexum
noctyna: https://e.lanbook.com/book/104941. — 3aru. ¢ skpana.

Jlist OCBOEHMSI IUCIUIUIMHBI MHBAIMAAMHU U JIMIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSMU
3/10pOBbsS MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaab» u «Opaiity» (1. 5.2).

6. Ilepeyenr pecypcoB  HHG(POPMAIHOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOEHUSI TUCIHIIMHBI (MO1YJIs1)

JlaboparopHble paboThI IO acTpOodU3UKE ISl CTYIEHTOB 4 Kypca (PU3UKO-TEXHUYECKOTO
dakynpTera Kyol'y o HaIlpaBJICHUIO "¢puzuka"
http://moodle.kubsu.ru/course/view.php?id=387

7. Meroanueckue yKa3aHusi IJIs O0yYalIIMXCH IO OCBOCHHI0 JIHCUMILIMHBI
(Mmomyuis)

ComnpoBoxkIIeHHE CaMOCTOSTENILHOW pabOThl CTYyJEHTOB MOXET OBbITh OPraHU30BaHO B
cienyromux hopmax:

— COCTaBJICHUEM HHIMBUAYAJIbHBIX IUIAHOB CAMOCTOSITENIHOW paboThl KaXJ0ro U3
CTYZICHTOB C YKa3aHHEM TEMBbI ¥ BUJIOB 3aHATHH, GOPM M CPOKOB MPEACTABICHUS PE3yIbTATOB;


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

— IPOBEICHUEM KOHCYJIbTAalUN (MHAMBHUIYaJbHBIX WIM TPYIIOBBIX), B TOM YHCJIE C
MPUMEHEHHUEM JUCTAaHIIMOHHOMN Cpe/ibl 00yUeHusI.

Kputepuii onieHku 3QHEeKTUBHOCTH CaMOCTOSITEIFHONW PabOTHI CTYACHTOB (hOpMUPYyETCs
B X0/ MPOMEKYTOYHOIO KOHTPOJISL IMPOLIECCAa BBINOJIHEHUS 3aJaHUM M OCYIIECTBIISIETCS Ha
OCHOBE pAa3JMYHBIX CIIOCOOOB B3aMMOJEHCTBHS B OTKPBHITOW WH(POPMALMOHHON cpene u
oTpaxkaercs B Ipouecce (OpMHUpPOBaHHS TaK HA3bIBAEMOIO «JJIEKTPOHHOIO MOpTdens
CTYJCHTA».

B coorBerctBMM € 3THUM [pU MNPOBEACHUU OINEPATUBHOTO KOHTPOJIS MOTYT
MCII0JIb30BaThCSl KOHTPOJIbHBIE BOIPOCH K COOTBETCTBYIOLIUM pa3jeiaaM AUCUUIIINHBI «OCHOBBI
ACTPOHOMUH )».

KoHTposnb ocymiecTBisieTcss MOCPEACTBOM U BBINOJHEHHUS] MHCbMEHHBIX KOHTPOJIBbHBIX
paboT M0 OKOHYAHUH U3YUYEHHS TeM YU4eOHOU JUCIUILTUHBL.

ConpoBoKI€HNE CaMOCTOATENBHON PadOTHI CTYAEHTOB TAKKE€ OPraHU30BAHO B CIIEAYIOIIMX
dbopmax:

— BBIIIOJIHEHUE CEMECTPOBOM KOHTPOIBHON PabOTHI IO MHAUBUAYAIbHBIM BapUaHTaM;

— YCBOEHHE, JONOJIHEHWE W BHUKaHWE B pa3Oupaemble pazlieibl AUCHUILTUHBI MPU
NOMOIIM 3HAaHUN IOJYy4YyaeMbIX IO CPEACTBAM M3YUEHHUS PEKOMEHIYeMOW JUTepaTypbl U
OCYIIECTBIISIEMOE ITyTeM HanucaHus peepaTUBHBIX padoT;

— KOHCYNIbTAIlMHM, OPTraHW30BaHHBIC Ui Pa3bsICHEHUS MNPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM M3Y4YeHHH TeX WJIM MHBIX aCHEKTOB pa3felioB yCBanBaeMoil mHdopMmanuu B
JUCLUIINHE.

OnepaTUBHBINA KOHTPOJIb OCYIIECTBIISIETCSI IYTEM MPOBEIEHHUS OIPOCOB CTYAECHTOB IIO
OKOHYAHUU M3Y4YEHHUS TeM Yy4eOHOM aucuuIUIMHBI — «OCHOBHBIE CBEIEHUS U3 chepuueckoi
aCTPOHOMHUNY», «BuauMbIe U JAEMCTBUTENbHBIE NOJIOKEHUS IUIaHeT», «OmnpeneaeHue pa3mMepoB,
dbopMbl HEOECHBIX TEJI H PACCTOSHMM 0 Hux», «JlBmwkenue 3emau u JlyHBD,
«ACTPOHOMHYECKHE HHCTPYMEHThl M OCHOBHBIE MeETOJbl HaOmwoJeHui», «lIpakTuueckue
3a/la4yll acTpPOHOMHUHU U (yHIaMEHTallbHasi acTpoMeTpus» (6 pa3 B cemectp). Ilpu nposeaenun
OIIEpaTUBHOI'O KOHTPOJIS MOT'YT MCIOJIb30BaThCSl KOHTPOJIBHBIE BOIIPOCHI, TECTOBBIE 3aaHHUS.

PyOexupiii  koHTposib. CTyneHTaMM 1O HW3YYEHHOH JUCIUIUIMHE BBIOJIHAETCS
KOHTpoJbHas paboTa. [lanHas (opma KOHTPOJS MOMKET OCYLIECTBISATHCS MO KOHTPOJBHBIM
BOIIpOCaM IO JUCHUIUIMHE (3 Bompoca - 0 OJJHOMY BOMPOCY 10 U3YYEHHOH TeMe) Wiu B popMme
TECTOBOI'O 3aJJaHUsl.

KoHnTponbHOe TecTUpoBaHUE BKIIIOYAET B ceOs 3aaHUs 110 BCEM TeMaM paszeina padoueit
IIPOrpaMMbl JUCHUIUIMHBL. CHCTEMA OLIEHOK BBIMIOJHEHHUS KOHTPOJIBHOTO TECTUPOBAHUS:

- «OTJIMYHOY» - KOJIMYECTBO MpaBWIbHBIX OTBETOB OT 80 10 100 npo1eHToB;

- «xopomo» - oT 66 10 80 MPOLEHTOB;

- «YZOBJIETBOPUTEIBHO» - OT 50 10 65 MPOIEHTOB.

HToroBelii KOHTPOJIb OCYHIECTBIISIETCS B BUJAE dK3aMeHa B KOHIle cemecTpa. Ha sx3amene
CTyJIEHTaM IpeJjaraeTcs OTBETUTh Ha 2 BOIpoca IO MarepuajaM Y4eOHOH IUCHUIUIMHBI U
pemnTh 3anady. Ilo uroram oTBeTa Ha 3K3aMEHE IPENOAABATENb OLICHUBAET 3HAHMS CTY/ACHTA.
OrneHka Ha 3K3aMeHe SBJISIETCSI UTOTOBOM 0 IMCHUIUIMHE.

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JUIAMH C OFPAaHUYEHHBIMH BO3MOXHOCTSMH
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuara.

WnnuBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3AUU OOYUEHHS U YCTaHOBIIEHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJIy TpernoaaBaTeieM W O00yJaroIlMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSI.



TunoBble 3aaHus JJIsI CAMOCTOATEIbHOH paﬁoTLI CTYAECHTOB

[Tpumep Cpoxu
. BBINOJIHE

HBIN ®opma

Gromker | OTYETH
Ne Conepxanue CaMOCTOSITEJIBHON | BpEMEHU alatus OCTH ®opma
TeMbl | paboThI Ha (HOMep“ o KOHTPOJIS

BBITIOJIHE yuebuoi 3aJ1aHH

HUE yu. HEACH )

gac. (CP) ;eMeCTpa

1. YreHue u aHanM3 JUTEPATYPHl, TIOUCK
W 3aliCh OTBETOB Ha BOIPOCHI,
pemieHne 3amad no Teme «Mecto
acCTpOPUHUKH B cucreme
aCTPOHOMMYECKHX 3HaHU, ee
CTaHOBJICHUE U pa3BuUTHE.

[TpocTpaHcTBEHHO-BpEMEHHbBIE
MacmTaObl B aCTPOPH3HKEY.

2. YreHue u aHaiIM3 JUTEPATYpBl, TIOUCK IUCbME | OIPOC
W 3aliCch OTBETOB Ha BOIPOCHI, HHast
pewienue 3agad no teme «Mzmyuenue 4
" pacmpocTpaHeHue
3JIEKTPOMAarHUTHBIX BOJIH B
KOCMUYECKOU CpeJiey. 10

3. YreHue u aHanu3 auTeparypsl, nouck | 10 IIUCBME | OIIPOC
W 3amich OTBETOB Ha BOIPOCH, HHast
pewieHue 3anad no teme «Mzmyuenue 4
" pacrpocTpaHeHue
3JIEKTPOMAarHUTHBIX BOJIH B
KOCMHUYECKOU CpeJey.

4. YreHue u aHaiIM3 JUTEPATyphl, TIOUCK | 5 HUCbME | OTPOC
UM 3almich OTBETOB Ha BOIPOCHI, HHast
peleHue 3a1a4 o TeMe 6
«HCTpYMEHTBI " METOIBI
acTpou3uKm».

5. UreHne U aHaIU3 JIUTEPaTyphl, MOUCK | 5 MIACBME | OMPOC
U 3alichb OTBETOB Ha BOIPOCHI, 5 HHast
pemenne 3amad 1no Tteme «OOmme
CBOWCTBA 3BE31».

6. UreHne W aHAIHM3 JTUTEPATYPHI, TIOUCK | 5 MUChME | OTIPOC
U 3aliCchb OTBETOB Ha BOIPOCHI, 3 HHast
penieHne 3anay no teme «J/IBoiHbIe U
NIEpEMEHHBIE 3BE3/IbIY.

7. UreHre U aHaJIU3 JIUTEPaTyphl, MOUCK | 5 MIACBME | OMPOC
U 3alichb OTBETOB Ha BOIPOCHI, 8 HHast
pelnieHne 3anay no teme «J/IBoiHbie u
HIEpEMEHHBIE 3BE3/IbI.

8. YreHue u aHanu3 JUTEparypsl, nouck | 10 IUCbME | OIIPOC
U 3aliCh OTBETOB Ha BOIPOCHI, 8 HHasl

pPCIICHUC 3aga4 10 TEMC




Cpoku

ITpumep
. BBIIOJIHE
HBIN ®dopma
HUs
OroKeT sopammng | O
No Coneprkanue CaMOCTOSTEJIbHOM | BpeMEHHU (HoMe OCTH ®dopma
TEMBI | pabOThI Ha P |no KOHTPOJIA
yueOHOMI
BBITOJIHE 3a/laHu
HeAenu
HHe Y- cemectpa |
gac. (CP) ) p
«KoMnakTHbIE 3BE31b1».
9. UreHue U aHaIU3 JIUTEPaTyphl, MOUCK | 5 MUCbME | OIPOC
W 3aluch OTBETOB HA BOIPOCHI, 8 HHas
pelieHue 3aza4 1o TeMe
«KoMnakTHbI€ 3BE3/bI».
10. UreHue U aHaIU3 JIUTEPaTyphl, MOUCK | 5 MUChME | OTMpPOC
M 3aluch OTBETOB HA BOIPOCHI, 10 HHas
pelieHre 3aaad mo TemMe «IBOJIOLUS
3BE3).
11. UreHue U aHaIU3 JIUTEPaTyphl, MOUCK | 1 MUChME | OIPOC
M 3aluch OTBETOB HA BOIPOCHI, 10 HHas
pelieHre 3aaad 1mo TemMe «IBOJIOLUS
3BE3).
12. UreHue U aHaIu3 JIUTEPaTyphl, MOUCK | 1 MUCBME | OTMPOC
M 3aluch OTBETOB HAa BOIPOCHI, 12 HHas
pemenue 3ana4 no reme «CoHIe Kak
Onrkaiiias 3Be3an.
13. UreHne U aHAIU3 JIUTEPATYpPbl, IIOUCK 12 IIUCBME | OIIPOC
W 3aluch OTBETOB HAa BOIPOCHI, HHast
pemenue 3ana4 no reme «CoHie Kak
Onrkaiiias 3Be3aan.
14. UreHue W aHaIU3 JIUTEPATYpPhl, TOUCK | 2 14 IIICBME | OMPOC
W 3aluch OTBETOB HA BOIPOCHI, HHas
peurenue 3anad no teme «llnanernsie
CUCTEMBD».
15. UreHue W aHAIU3 JIUTEPATYpPhI, TOUCK | 2 14 IIICBME | OMPOC
W 3aluch OTBETOB HA BOIPOCHI, HHas
pelieHne 3ajaq 1o TeMe
«l"a;maKkTukay.
16. UreHne W aHAIHM3 JTUTEPATYPHI, TIOUCK | 2 16 MHMCBbME | OTPOC
W 3aluch OTBETOB HA BOIPOCHI, HHas
pelieHne 3aza4 o TeMe
«l"a;maKkTukay.
17. UreHne W aHAIHM3 JTUTEPATYPHI, TIOUCK | 2 16 MHMCbME | OTpOC
W 3aluch OTBETOB HA BOIPOCHI, HHas
penieHne 3agad no teMe «l amakTuku
Y CKOIJICHUS TaJaKTUK.
18. UteHune W aHAN3 JUTEPaATypPhl, TIOUCK | 2 16 MACBME | OMPOC
M 3aluch OTBETOB HAa BOMIPOCHI HHas
b
pelieHue 3afad mo teMe «DJIEeMEHTHI
KOCMOJIOTUI».
UTOI'O 62




8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yEMbIX NPH OCYLIECTBJICHUMN
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIInHe (MOAYJ110) (IPU He0OXOTUMOCTH)

8.1 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecreYeHust

Omnepannonnas cucreMa MS Windows.

HuTterpupoBannoe opucHoe npuioxkenue MS Office.

[Iporpammuoe oOecrmieueHre M OpraHW3alMd  YOPaBISEMOr0 KOJUIGKTMBHOTO U
6e3omacHoro aoctymna B HTepHeT.

[Iporpammuoe obOecniedueHWe U BBIMOJHEHUS  aCTPOMETPHUYECKUX  HM3MEPEHUH
Astrometrica.

[Iporpammuoe oOecnieueHue Ui BBIMONHEHHS (hoToMeTpuueckux u3Mepenuit Maxim
DL.

8.2 llepeuenb He0OXOAUMBIX HHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-nipaBoBas cuctema «Koncynprant [1mrocy:
http://www.consultant.ru

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

3. Uadopmarnmonnas cucrema «EquHOE OKHO JOCTYIA K 00pa30BaTEeIbHBIM PECYpPCaM»:
http://window.edu.ru/window

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

5. AHHOTHPOBAHHBIN TeMAaTHYECKUH KaTaior IHTepHET pecypcoB 1o (pusuke:
http://www.college.ru/

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

7. bonbias HayyHast OnbnIMoTeKA:

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

8. EcrecTBeHHO-Hay4HbII 00pa30BaTeIbHBINA TOPTAL:
http://www.en.edu.ru/catalogue/

9. Texuuueckas OubnnorTeka:

http://techlibrary.ru/

10. ®usnyeckasi YHIUKIOTECINS:

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

11. Akanemuk — CnoBapu M 3HLUUKIIONEINU Ha AKaJIeMUKeE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuanbHo-TexHUYeckass 0a3a, HeoOXxoauMasi JJsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 MPoLecca no JMCHUILInHEe (MOYJII0)
MartepualbHO-TeXHHYECKOe O0ecredeHne JAMCIUTUTHHBI
(MOmyJs1) M OCHANIEHHOCTH
1. JlexunonHble 3aHATUS | JIGKITMOHHAS ayaUTOpPHsI, OCHAIEHHAs MPE3CHTAIMOHHOMN
TEXHUKON (MPOEKTOp, D5KpaH, KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM MporpaMMHbIM obecnieuenuem (I10)
I BocmpousBeneHus (¢aiioB ¢opmara jpg u  avi.
JocTaTouHbIM KOIMYECTBOM IocagodHbx MecT. Ne 205CA

Ne Bun pabor

2. [TpakTuueckue AyauTopuss ~ OCHAlleHHass  TpeMs  MEIOBBIMH  WJIH

3aHATHUSA MapKEepHBIMH  JIOCKAMH,  JOCTATOYHBIM  KOJHYECTBOM
1nocaJiouHbIX MecT co croiamu: Ne 205CA

3. JlaGopaTopHbie JlaGopaTopusi, YKOMIIJIEKTOBaHHAsI CICIHATIM3UPOBAHHOMN

3aHATHUSA MeOeNbl0 W TEXHHYECKUMH  CpelCTBaMU  OOydYeHHS.

[IpoBenenne  3aHATHMil  7a0OpPATOPHOTO  NPAKTUKyMa




MPEYCMOTPEHO B actpodusnueckon ONTHUYECKOM
obcepBaropuun  Kyol'Y B cocraBe: 508-mm  Temeckorn
cucrembl Puun-Kperbena, 356-MM TeJleCKON ONTHYECKHI
cucreMbl Hprotona, 305-mMm Teneckon cucrembl Imupara-
Kaccerpena, 200-mm  Tteneckon — «Cxkaii  Botuepy,
crieKTpoMeTp yueOHblii actpodusuueckuit ¢ [13C-kamepoid,
KaMepa acTpoHOMHU4Yeckas IudpoBas ¢ HabopoM (UILTPOB
DSI, anmapatypa onpeneyieHuss BpeMEHH, U KOMITbIOTEPHBIN
KJ1acc

Actpodusnueckas ontuyeckas odocepBatopus Kyol'y

['pynnossie [Tomemienrie ¢ TOCTATOYHBIM KOJMYECTBOM IIOCAIOYHBIX
(MHIUBHUIYATTBHBIC) MECT U MEJIOBOM MJIM MapkepHou 1ockoit: Ne209C
KOHCYJIbTAlIUH

[TpomexxyTouHas [Tomenienre ¢ TOCTATOYHBIM KOJHMYECTBOM IIOCAIOTHBIX
aTTecTalusg mecT: Ne209C

CamocrosiTenpHast Kabuner mims caMOCTOSATENBHONW pabOThl, OCHANICHHBIN
pabora KOMITBIOTEPHON TEXHUKOW ¢ BO3MOYKHOCTBIO TOJKITIOYCHUS K

cetu «VHTEpHET», MPOrpaMMON SKPAHHOI'O YBEJIMYECHHS H
00€CIEeYEeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO MH(POPMAILIMOHHO-
oOpa3oBaTenbHy0 cpeay yauBepcuteTa: No 208¢




