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PABOYAS NMPOrPAMMA YYEBHOM OUCLUUNNUHDbI
51.0.24 Actpodunsuka

Kod u HaumeHosaHuUe ducyuniuHbl 8 COOM8eMCcmMeuU ¢ y4ebHbIM rraHom

. Koo n HaumeHoBaHMe HanpaBneHusi NOAroToBKK/cneLynanbLHOCTU:
03.03.03 — Paduogpu3uka

. Mpochnnb nogroroBku/cneymnanusaumsa:_
paduoghusuka U 311eKmMpoHUKa
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. Ksanudmkaumsa (cteneHb) BbINyCKHUKA: Bbicwee obpasosaHue (bakarnasp)
. ®opma obyyeHus: OYHas
. Kacbenpa, otBevarowas 3a peanusauuio AUCLUUNIIUHDI:_
kaghedpa onmuKU U CIeKmpOoCcKonuu
6. CoctaBuTENM NpOrpaMmmbil: JleoHoea JluaHa KOpbegHa,
kaHOudam U3UKO-MamemMamuyecKuX Hayk,
ooueHm

. PekomeHpoBaHa: HMC ogusuyeckoeo chakynbmema om 23.06.22 2. npomokos Ne 6

. Y4ebHbIN roa;: 2025/2026 CemecTp(bl): 6 .




9.llenu n 3apauvm y4e6HON ANCLUNIIUHDI:

Llensmu oceoeHusi y4ebHOU OucyuriuHbl S67sHoMmcs. (POpMUPOBAHME Yy CTYLEHTOB,
oby4yatowmxcs Ha Guamdeckom akynbTeTe, COBPEMEHHbLIX MNPEACTABNEHWA O CTPOEHUN U
aBontounn BceneHHon, ranakTuk, 3Be3q, NokasaTb 3KCMepuMeHTanbHble U 0OLleTeopeTUyeckune
BO3MOXXHOCTN COBPEMEHHOW Hayku B nccrnegoBaHnm Kocmoca 1 KocMUYecknx 06 beKToB.

3adayu y4ebHoU ducyunnuHsbl:

- obecneynTb rnybokoe NoHMMaHWe CTyaeHTamu cneumdgurkm actpoduanyecknx npodnem u
MeTOOB MCCrneaoBaHus;

- MokasaTb Ha MpuUMepe acTpPoduU3nKM 3BE3[ B3aMMOLOMOSHSIOLLYHO POSib IKCMEPUMEHTA U
TEeopuK, AaTb KOHKPETHbIE 3HAHWSA MO CBOMCTBAM U CTPOEHMIO CTALMOHAPHBIX Y NEPEMEHHbIX 3BE3[,
onucaTb npoLecchl 06pa3oBaHNsa U CTapeHus 3Be3f;

- AaTb OCHOBHbIE NpeCTaBeHNs O CBOMCTBAX PeNATUBUCTCKMX OOBLEKTOB (YepHble Ablpbl);

- 0aTb OCHOBHbIE MOJIOXKEHNA O CTPOEHUN Hawen Manaktnkmn u KJ'IaCCI/I(*)I/ILl,I/IpOBaTb apyrue
ranakTuku;

- Cd)OpMVIpOBaTb npasuiibHoe eCTteCTBeHHO-Hay4YHOEe MNPOBO33pEHNE O MeraMMpe.

10. MecTo yye6HOM ancuunnuHbl B cTpyktype OOI: Kypc "Actpodumsnka" oTHocuTCA K
6noky b1. AsnseTcsa ancumnnuHon obasaTenbLHON YacTu.

11. NMnaHupyembie pe3ynbTaTbl 06yYeHUs No aucuunnanHe/moaynio (3HaHUA, yMeHuUs,
HaBbIKMK), COOTHECEHHble C  nNnaHupyeMbiMU pesynbTaTtamu OCBOEHUSA
obpasoBaTenbHOW NporpaMmmMbl (KOMMNETEHLMAMU BbIMYCKHUKOB):

Kog HasBaHwne Kog(bl) NHankaTop(bl) MnaHnpyemble pesynbTaTbl
KOMMeTeHLMM 06y4eHus
Orl1K- | CnocobeH OrllK- OueHnBaeT rpaHuubl | 3Hamb: npedmem u 3ada4qu
1 npumeHaTb 6asosble | 1.2 NPUMEHUMOCTY n | Acmpogu3suku, Knaccugukayuro
3HaHus B obnactu ncrnonb3ayet KocMuyecKux 06bekmos, ux
pPaaMoUaNKN " Moaenu npedcmasneHue 0b ycmpolicmee
ucrnonb3oBatb KX B HeobxoanMble ans zf::egr:o“’é gcg’?s;ém ocbuz
. YeCKi Ki
npodeccrmoHansHom peLleHns TUMOBbIX pemu u POGU3LIKU,
esTeNbHOCTU B npodeccrmoHanbHbIX SN1eMeHmel peniAmusUcmeKou
A ' P acmpoghu3uKuU, meopemuyeckue
TOM uucne B coepe sanad npedcmasneHusi 06 38010UUU
neparornyeckomn 368630, 2anaKmuK
OeATenbHOCTU
OrK- BriageeT  3HaHUSMK | YMEMb. PUMEHSMb  [1071y4eHHbIe
1.3 (DyHOAMEHTATTbHbIX eCcmecmeeHHoHay YHble 3HaHusl Onsi
pasmenoe cuavku u | PEWeHUs 3adady  acmpohusuKu;
NpUMeHsieT X B | ucrone3oeams b6asosebie
NPOGHECCHOHANBHOM meopemuyeckue 3HaHus
eSTerNbHOCTH yHOameHmMaIbHbIX pa3sdernos

obweli u meopemu4yeckol U3UKU
0ns peweHus 3a0a4y acmpogbu3uku;

Or1K- | CnocobeH Ol1K- BbibupaeT n | obpabambisamb UHGOpMaUUK 10
2 nNpPoBOAUTL 2.2 ucrnonb3syeTt rnpobremMHbIM memam acmpoghu3uxu




3KCMepUMeHTarnbHble COBpPEMEHHbIe
" TeopeTnyeckune METOAMKN M3MEPEHUN
Hay4Hble n obopynoBaHve Ans
nccnenoBaHus npoBeaeHust
OOBEKTOB, CUCTEM U aKCnepuMeHTanbHbIX
npoLeccos, nccrnegoBaHuin
obpabaTbiBaTh n
I'ngp,CTaBJ'IFlTb OMNK- | O6pabatbiBaeT ]
3KCNnepuMeHTarnbHble 23 npeacTasnser
[aHHble nosy4YeHHble
3KCnepuMeHTarnbHble
OaHHble, nenaet
060CHOBaHHbIE
BbIBOAbI
MK-3 | CnocobeH MK-3.1 | O6bpabatbiBaeT
obpabaTbiBaTh, nony4eHHble
aHanuampoBaTb n pesynbTaThbl
ohopmMnATb uccrnegosaHuin c
pesynbTaThbl NCMNonb30BaHNEM
nccnenoBaHuim n CTaHOapPTHbIX METOAOB
paspaboTok (meToauK)
OdopmnsieT
MK-3.3 pesynbTaThbl
nabopatopHoro  wnm
KOMMbIOTEPHOTO
3KcrnepuMeHTa B
COOTBETCTBUM c
OEencTByoLWNMHM
TpeboBaHusIMn

enadems: Ha8blKaMu UCIMOb308aHUS

6a308bIx ecmecmeeHHOHayYHble
3HaHUl  MOMyYeHHbIX U3  Kypca
acmpoghu3uK; Haeblkamu
ucrosib308aHusl 6a308bIx
meopemuyeckux 3HaHul
¢yHOameHmMasIbHbIX pa3sdernios

obweli u meopemu4yeckol bU3UKU
Ons  peweHus rpuknadHbix 3aday
acmpoghu3uku; Hasblkamu pabomsi ¢
COBPEMEHHbIM  Mamemamu4yecKum
obecriedyeHuem  0nss obpabomku
acmpoHoMu4ecKux HabmodeHul

12. O6bem gucumniuHbl B 3a4eTHbIX eaMHULUax/vyac.(s coomeemcmesuu ¢ y4ebHbIM fIaHOM)

—_3_/ 108

dopma NpoMeXXyTOUYHOMN aTTeCTauMnmn (3ayvem/sK3ameH)

13. Buabl yue6Houn paboTbl

3a4eT C OLIEHKOM

Bua yyebHon paboThbl

TpyaoemKoCTb

Mo cemectpam

Bcero
Ne 6
AyaONTOpHbIE 3aHATUSA 68 68
nekuumn 34 34

B TOM YUCne:

npakTn4yeckmne




nabopaTopHbie 34 34
CamocTtosaTtenbHasa paboTta 40 40
B TOM 4ucrie: KypcoBasi pabota
(npoekT)
dopmMa NPOMEXYTOYHOW aTTecTaLmm
3ayem
UToro: 108 108

13.1. CopepkaHne AUCLUNIIUHBI

n/n HanmeHoBaHue pasgena
CopgepxaHue pasgena AMCUnnimHb
OVCUMMNNUHBI
1. Jlekuun
1.1 BeedeHue. lMpedmem u 3ada4qu BesedeHue. lNpedmem u 3adaqu acmpoghusuku. Knaccugbukauusi

acmpodgbusuku. Knaccugpukayus
KocMu4YecKkux obbekmos.

KocMuYecKkux ob6bekmos.

1.2 OCHOBHbIE Xapakmepucmuku
HOPMaribHbIX 38€30.

OcHoeHble xapakmepucmuKku HopmaribHbIX 36e30 (38e30Has 8eUYUHa,
macca, paduyc, memnepamypa). Memode! ux onpedesieHus.
PaccmosHus 0o 38e30. Memodsi onpederneHusi paccmosiHud.
CriekmparnbHas knaccugukayusi HopmasbHbix 36e30. [Juazpamma
CreKkmp-ceemumMocma.

1.3 UcmoyHuku 38e30HOU 3Hepauu.

UcmouHuku 38e30HoU aHepauu. pagumayuoHHas SHepausl.
TepmosidepHble peakyuu Kak UCMOYHUK 36€30HOU sHepauu.
CornHeyHble HelimpuHo.

1.4 lNepemeHHbie 36€30bI.

BammeHHo-rnepemeHHble 38€30bi U UX POJib 8 peeHUU
acmpodgpusudeckux 3aday. Llegbeudnbl u Opyaue murbl nynbcupyrouux
38e30. SpynmueHble nepemeHHbie. Hoebie u ceepxHo8bie 38€30bI.
lMynbcapsi.

1.5 CornHue.

CornHue. ®omocghepa. Xpomocaghepa. KopoHa. AKmMuBHbIe
obpa3zosaHusi Ha CornHuye (mamHa, hakerbl, 8CrbIWKU,
rnpomybepaHuypbl).

1.6 OcHosbl meopemuyeckol
acmpoghusuku

OcHoebl meopemuyeckol acmpoghusuKu. YpasHeHuUe nepeHoca
u3nyqeHusi. YpasHeHue iyHucmoezo pasHogecus. PacripedeneHue
sspkocmu o ducky ConHua u 38e30. JlokanbHoe mepModuHaMu4yecKoe
pasHosecue. YpasgHeHue 2udpocmamu4yecKo20 pagHO8eCUsl.
CmpoeHue CornHya 38e30.

1.7 Seornoyus 36e30.

Beosnroyus 36e30. AkcriepumeHmarbHble OaHHbIe 06 3801IOUUU 38€30.
Obpa3zosaHue 38e30. Ku3Hb Ha 2nasHol rnocredosamesibHOCMU.
3aknoyumenbHas cmadusi 38ostoyuu 38e30. OCHOBHbIe ceolicmea
4yepHbiX Obip. benbie dbipbl. 38onoyUsT YepHbIX Obip.

1.8 AnemeHmbI peniimusucmckou
acmpogbu3uKu.

BnemeHmMbI pengsmueucmckol acmpoghusuku. MIimepear
npocmpaHcmea-gpeMeHuU 8 koopOuHamax Llisapywunsda

1.9 Fanakmuku.

BHezanakmuueckas acmpoHomus. Knaccugbukayusi eanakmuk.
[euxeHue 2anakmuk. 3akoH Xabbna. lNoHsmue o bonbuwiom 83pbige U
obpa3zoeaHuu BcerneHHol. Hawa Manakmuka. a3onbinessie
mymaHHocmu. Lllapoesie ckornneHusi. CmpoeHue anakmuku.
HsuxeHue 38e30 6 Manakmuke. CrniuparsnbHbie pyKaesa.
KapomayuoHHbIU Kpye.

2,

npaKTVI‘-IeCKVIe 3aHATUA

3. JTabopamopHbie pabombl

3.1 U3yyeHue pusudeckux U3ydeHue knaccugbukayuu 36e30HbIX Criekmpos, onpedeneHue ysema
Xapakmepucmuk cmayuoHapHbIX | U ceemumocmu  38€30. M3yyeHue memodoe  ornpedesieHus
38€30 memnepamypbl, Macc u paduycos 38€30.

3.2 KpamHbie 3863061 HabndeHue 0soliHbix 38630. OnpedeneHue bnecka, ceemumMocmu u

paccmosiHusi Mexdy 38é30amu 8 KpamHoUl cucmeme.

3.3 lNepemeHHbie 36e30bi UccnedosaHue Kpuebix 6riecka pasnuyHbIX MepeMeHHbIX 38€30

memodom ¢homomempuu.




13.2. Tembl (paszgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Bugpbl 3aHaTUN (Yacos

n/ HanmerosaHme Temb Jlekum CamocTosTenbH

n (pasgena) gucumnnmHbl " MpakTnyeckne | JlabopaTopHble as paboTa Bcero
BeedeHue. Npedmem u 3adayu

01 | acmpogpusuku. Knaccugpukauyusi 2 0 2 4 8

KOCMUYecKux 06beKmos.

OcHoeHble xapakmepucmuku

02 HOPpMasibHbIX 38€30. 4 0 10 6 20

03 | MicmoyHuKku 36e30HOU 3HEepauu. 4 0 4 4 12

04 | lNepemeHHbie 3830k, 4 0 10 6 20

05 | ConHye. 4 0 4 4 12
OcHoebl meopemuyeckoli

06 acmpou3sLKU 4 0 ) 4 8

07 | 3sontoyus 38e30. 4 0 - 4 8
BOnemeHmbl penamusucmckol

08 acmpogusUKU. 4 0 ) 4 8

09 | Manakmuku. 4 0 4 4 12
UToro: 34 0 34 40 108

14. MeToanyeckue ykasaHmsa Ans ody4aroLwmxcsa no 0OCBOEHUIO AUCLUMIIUHDbI
(pekomeHOayuu 0byHarouUMCs Mo 0C80EHUK0 AUCUUNIUHbI: paboma ¢ KOHcrekmamu fekyud,
rpe3eHmMayUuOHHbIM MamepuasnoM, 8bINOTHEHUE npakmuyeckux 3adaHuli, mecmos, 3adaHuli mekyujel
ammecmauuu u m.o.)

OcHo8HbIMU 3maramu 0C80eHUST QUCUUINIIUHbI S8/ISII0MCS:

*  U3yueHue y4yebHoU, Hay4HOU U Memodu4YecKkoU numepamypbl, Mamepuanos nepuodudeckux usdaHul
C ripussiedyeHUeM 311eKMPOHHbIX cpedcme Hay4yHoU uHghopmauuu.

» [loGzomoska k nabopamopHbIM 3aHIMUSIM, 0GhOPMIIEHUE OMYEMO8.

B xode nodzomoeKu K meKyuwum ammecmauusamMm U npoMexxymoyHol ammecmauyuu cmyoeHmy
pekomeHOyemcsi akKmueHO UCIOoMb308amb 35IEKMPOHHbIU obpa3oeameribHbIl ropman Moodle —
aNIeKMpoHHass cpeda OucyunnuHel, ¢ npedocmasrnieHueM 3adaHuli  Ons  8bIMOSIHEHUS
nabopamopHbix pabom, OOMNoAHUMENbHO20 Meopemu4yecKko2o Mamepuasa U HOPMamueHo-
rnpasosbix OGOKyMeHmMoe8 o memam U rnepeyHeli 8orpocog Onsi nod20moeKU K MeKyuwum
ammecmauusiM U [IPOMEXYmOYHoU ammecmauyuu. Takke cmyOeHmy peKkomeHdyemcs
ucriofnib308ampb 8eCb Habop mMemooos8 U cpedcme CO8PEMEHHbIX UHGOPMAUUOHHbBIX MEXHOI02ul
0519 u3y4yeHuUss omedecmeeHHoU U 3apybexxHol numepamypbl no AucyunuHe, OUEeHKU U aHanusa
ee meKyweao CcocmosiHusi U rnepcriekmue passumus. Emy npedocmasnssemcsi 803MOXHOCMb
pabomamb 8 KOMIMbOMEpPHbIX Kraccax chakynbmema (313a aydumopusi), umems Oocmyrn K
MHmepHem-pecypcam u 351eKmpoHHOU r1oYme, UCrosib308amb UMEUWUECS Ha Kaghedpe ornmuku u
criekmpocKornuu ¢usuyeckoao hakybmema UHPOPMaUUOHHbIE MEXHOI02uUU, UCMOoIb308amb
pecypcbl 3oHanbHoU Hay4yHol 6ubnuomexku BIY, 8 mom 4ducne 31neKmpoHHO-6UbIUOMeYHbIe
cucmemsl.

15. MNepeyeHb OCHOBHOW W AONOJIHUTENILHOW NUTepaTypbl, PeCypCOB MHHTEpPHeET,
HeoOXoAUMbLIX [ANA OCBOEHUA AUCUUMIUHbI (Criucok numepamypbl OGOPMISemcss 6
coomgemcmeuu ¢ mpebosaHusmu TOCT u ucronb3yemcsa obw,asi ck8osHas Hymepauusi Ona ecex 8udos
UCMOYHUKOB)

a) OCHOBHas nuTeparypa:

Ne n/n McToYHUK
lycetixaHos, M. K. OcHosbl acmpocgpusuku : y4ebHoe nocobue / M. K. lycelixaHos. — 4-e u30., cmep. —
1. CaHkm-lNemepbype : JlaHb, 2019. — 208 c. — ISBN 978-5-8114-4037-5. — Tekcm : 351eKmMpOHHbIU //
JlaHb : anekmpoHHo-6ubnuomeyHasi cucmema. — URL: https://e.lanbook.com/book/114694




Jlambiwes A.H. Acmpocgpusuka : yuebHoe nocobue / A.H. Jlambiwes, J1.10. JleoHosa ; BopoHexckul

2. 2ocydapcmeeHHbill yHusepcumem . - BopoHex : MisGamernbcko-nonuepaguyeckuli yeHmp BopoHexckoeo
2ocydapcmeeHHo20 yHusepcumema, 2013. - 335 c.

Acmpodgbusuka 38e30 : yuebHoe nocobue : [cmyd. 4-20 Kypca ¢hu3. ¢ak., 1-20 Kypca ¢hak. 2eoepachuu,
eeoakornoauu u mypusma BI'Y, a makxe cmyad., obyqarouumcs rno npozpammam cpedHezo npog.

3 obpasosarus (Cl10), ons HanpasneHud: 03.03.02-Ou3uka; 03.03.03 - Paduoghusuka, 05.03.02 -
leoepacpus] / BopoHex. 2oc. yH-m ; [cocm.: J1.FO. JleoHosa u Op.] .— BopoHex : s0amenbckuli dom BIY,
2018

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n MICTOYHNK
KoHoHosuy 3. B. Obwul kypc acmpoHomuu : y4eb. nocobue 018 cmydeHmoes yH-moe passnud. npogurns /

4 3. B. KoHoHosud, B. Y. Mopos ; nod ped. B. B. NsaHosa . - M. : YPCC, 2001 . - 542 c.
MapmeiHos [. A. Kypc obweli acmpoghusuku : y4eb. 0nss cmydeHmos yH-mos, oby4. o crneyuanbHocmu
"AcmpoHomus" / .A. MapmsbiHos . - M. : Hayka, 1988 . - 640 c.
Cobones B. B. Kypc meopemuyeckoli acmpogusuku / B. B. Cobones . - M. : Hayka, 1985 . - 502 c.
HaeupHep . N. SnemeHmbi kocmonoeuu : y4eb. nocobue / . N. HaeupHep . - Cr16. : 13d-80 Cl16. yH-ma,
2001.-71c.
BakynuH .. Kypc obwet acmpoHomuu / I1. U. bakynuH, 3. B. KoHoHosuy, B. N. Mopoa. - M. : Hayka,
1983. - 560 c.
Lknoeckutli M. C. 38e30bi: ux poxoeHue, xusHb u cmepms / N.C. LLIknosckul. - M. : Hayka, 1984 .- 382 c.

10 Bpayde C. A. PaduosornHbi pacckasbiearom o BeceneHHol / C. 5. Bpayde, B. M. Konmoposuuy . - Kues :
Hayk. Oymka, 1982 . - 235 c.

11 Pesynbmamsi HabnrodeHuli ConHya Ha paduomeneckone PATAH-600 e duana3oxe gosH 0,8-31,6 cm,
1984 2. /60200 B. M. [udp.]-M., 1992. - 185 c.

12 Xokure C. Kpamkasi ucmopusi pemeHu; om 605bWo20 83pbiea Ao YepHbix Obip / C. XokuHe. - Cl16. :
Amgbopa, 2000 . - 266 c.

13 Ypanbckas B.C. CospemeHHoe npedcmasrneHue o0 cmpoeHuu u cocmage CosnHeqHoul cucmemsl : y4eb.
rnocobue / B.C. Ypanbckas, B.H. Pacxoxes. - BopoHex : JIOI BI'Y, 2004 . - 39 c.

14 @gggka Kocmoca. ManeHbkas saHyuknonedusi / nod ped. C.b. MNukensHep. - M. : Cos. sHyuknonedus, 1976.
- C.

15 Hoesukos U. [. ®usuka YepHbix Obip / N. . Hosukos, B. I1. ®ponos . - M. : Hayka, 1986 . - 326 c.

16 gggbaoeuq A.b. Penamusucmckas acmpogu3suka / 5.6. 3enbdosuy, B.[1. ®ponos . - M. : Hayka, 1967 . -

c.
17 I1' gg:;GypZ 8%/7. Teopemuueckas ¢husuka u acmpogpusuka: don. enasbl / B. J1. [uH36ype . - M. : Hayka,
.- C.

FomynuHa H. Omkpbimas acmpoHomusi [QnekmpoHHbIl pecypc] : [NonHbIl UHMepakmueHbIU Kypc
acmpoHomMmuu Ona yYauwjuxcs WKos, nuyees, euMHa3sul, Kkosineoxed, crmydeHmos mexHuU4eckux 8y3os / H.
lomynuHa ; o0 ped. B. CypduHa .— Bepcus 2,5.— M. : ®usukoH, 2002 .— 1 anekmpoH. onm. Ouck

18 (CDROM) .— Windows 95/98/Me/NT/2000/XP, Microsoft Internet Explorer 5.0 (ecmb Ha ducke ¢
npoepammoli), npoueccop Pentium 150 My, 64 Mb onepamusHol namsmu, 200 Mb ceo600Ho20 Mmecma
Ha xxecmkom ducke, ycmpolicmeo 0ns YmeHusi kKomrnakm-0uckos unu DVD-duckos, paspeweHue skpaHa
800x600 ¢ enybuHoul ysema 16 bit, Mbiwb.

B) MHpOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTeNibHbIE pecypchbl (oduumnanbHble pecypcbl MHTEPHET) :
Ne n/n Pecypc

lNouckoeasi cucmema e-library.ru

lNouckoeas cucmema google.ru

EduHoe okHo docmyna k obpasosamernbHbiM pecypcam. bubnuomeka http.//window.edu.ru/
BnekmpoHHbIl kamanoz 3HB BI'Y https://www.lib.vsu.ru/

36C "YHusepcumemckas bubnuomeka online" https://biblioclub.lib.vsu.ru

HauyuoranbHbIl yugposoli pecypc "PYKOHT" https://rucont.ru

BupmyanbHas obyqarowas cpeda Moodle < https://fedu.vsu.ru>

http.//galspace.spb.ru/astronomy.html
http.//www.scientific.ru/hubble/hubble.html
0. | http:.//www.scientific.ru/planets/planets.htm

= b ed B B2 S Pl el [ b

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO o6ecneyeHuss Ans caMoOCTOATENIbHOW paboThbl
(yyebHo-Mmemodudeckue pekomeHOauuu, rocobusi, 3adadyHUKU, MemoOuYecKUe yKa3aHUsi 0 6bIMOSTHEHUIO
npakmu4yeckux (KoHMpoJsibHbIX) pabom u 0p.) O6C "Mzdamenbcmea "[laHb" https://e.lanbook.com

Ne n/n MICTOYHUNK
1. | Acmpocgpusuka 3ee30 : yuebHoe rocobue : [cmyd. 4-20 Kypca pu3s. ghak., 1-20 Kypca ¢hak. eeoepaghuu,




eeoakornoauu u mypusma BI'Y, a makxe cmyad., obyqarouumcs o npozpammam cpedHezo npog.
obpa3sosaHus (Cl10), dns HanpasneHul: 03.03.02-®u3suka; 03.03.03 - Paduogpusuka, 05.03.02 -
leoepacpus] / BopoHex. eoc. yH-m ; [cocm.: J1.FO. JleoHosa u dp.] .— BopoHex : U3damenbckuli dom BlIY,
2018..

Fanakmku: y4ebHoe nocobue / J1.KO. JleoHosa, A.H. Jllambiwes, B.I". Knioes, A.C. lNepenenuya, E.H.
2 | Monosa ; BopoHexcKuli eocydapcmeeHHbil yHugepcumem. - BopoHex : Mis0amenbckuli dom BI'Y, 2018. --
92c.

SnekmpoHHbIl Kypc 011 QucmaHUUOHHO20 0b6yyeHUs «Acmpogbu3sukan:
3 | https.//edu.vsu.ru/course/view.php ?id=4049.

Memoduyeckue pekomeHOayuU ro ebinoSIHEHUIO caMoCmosimeribHoOlU pabombl 06yyYaouuMUCs 8
bakanaspuame o HaripasneHur "®usuka” [OnekmpoHHbIl pecypc] : y4ebHo-memodudeckoe nocobue :
4. | [0ns cmy?d. 4-20 Kypca HanpasneHus 03.03.02 @u3suka] / Cocm.: J1.1O. JleoHosa, J1.B. Tumosea ; BopoHex.
20c. yH-m .— OnekmpoH. mekcmosbie 0aH. — BopoHex : s0amenbckuli dom BI'Y, 2019.

17. UHcbopMaLMOHHbIEe TEXHONOIMU, UCNOSb3yeMble AN peanu3auum y4yebHomn
AUCLUMNIINHBLI, BKNOYasa nporpaMmMHoe obecneyeHme u MHopMaLMOHHO-
CrpaBoOYHble cUcTeMbl (Npu He0o6Xxo0ANMMOCTH)

B y4yebHom nipouecce ucnonb3yromces crnedyrowue obpaszosamersibHble mexHosnoauu. 1o
obpasosamernbHbIM  hopmaM: JIEKUUOHHbIE U rnpakmuyeckue 3aHsmus. [lpeobnadarowumu
memodamu u ripuemam oOyyeHUs1 S87151I0mMCs. 00bSCHUMEbHO-UMIIoCMpamueHble (06bsICHEHUE,
rnokasz — demoHcmpauusi y4ebHoao Mamepuarna u 0p.); akmueHble (aHanu3 y4ebHoU U Hay4YHOU
numepamypbl, cocmaessieHue cxem U 0p.) U UHMepakmueHble, 8 MOM 4ucre U 2pyrnrnosbie
(83aumHoe obydyeHue 8 hopme o0d20moeku U 0bcyx0eHuUsi OoKnados); UHPOPMaUUOHHbIE;
myrnbmumeOuliHbie (paboma ¢ calimamu akademMuyecKux cmpykmyp, Hay4Ho-uccriedosameribCKux
opeaHu3ayul, 3MeKmMpoHHbIX bubnuomek u u Op., paspabomka npeseHmauut, coobweHul u
Ooknados, paboma ¢ 371eKMPOHHLIMU 0byYarowuMu rnpozpamMmamu u m.f.).

OpzaHu3ayuoHHasi cmpykmypa fabopamopHo20 3aHsamusi: 1. @opmynupoeka uesnel 3aHamusi
u omeemsbl Ha eoripockbl cmydeHmos. 2. O3HaKOMJIIEHUEe C meopemuyeckol OcHogol pabombi,
OCHOBHbIMU ripueMamu U mexHukol besonacHocmu rnpu pabome ¢ ucronb3yembiMu ripubopamu u
peakmugamu.3.  BbinonHeHue — akcriepumeHmasnbHou — 4acmu  pabomel. 4. O6pabomka
3KCriepuMeHmaribHbIX pe3ynbmamos u rpedocmasneHue ux Ons rnpedsapumeribHoOU MposepKu
rnpernodasamerito.

Sawwuma nabopamopHol pabombl nMpPoO8oOUMCS C UESbI0 BbISIB/IEHUS YPOBHS OCBOEHUS
Mamepuara rno memamuke pabomai, crrocobHocmu damb rpPasusibHy0 MPakmMosKy pe3yibmamam,
rony4eHHbIM rpu 8bINofHeHUU pabomel. 3awuma pabomsi 3aknodaemcs 8 oghopmieHuu pabom,
ycmHol becede rniperiodasamernisi cO CmMyOeHmMOM 0 rofy4YeHHbIM 8 pabome pesyribmamam u
OCHOBHbIM MeopPeMuUYECKUM MOHAMUSIM 1o meme pabomei.

Tekywuli KOHMpoOnb MnpPo8ooUMCsi MymeM MpPo8epPKU 8bINoHeHUs OomawHe20 3adaHus,
8XO0OHO20 KOHMPOIIS.

lMpu peanusayuu OucCyunIUHbI C UCMOMb308aHUEM OUCMAaHUUOHHbIX 06pa3osameribHbIX
mexHo102uli UCMOb3YOMCS UHCMPYMEHMbI 311EKMPOHHOU UHGOopMayUuoHHO-0bpazosameribHol
cpedbl BlI'Y «3nekmpoHHbIU yHusepcumem BlY» (https://edu.vsu.ru) u/unu “MOOK Bry”
(https://mooc.vsu.ru), cepsucbl eudeokoHgepeHuyul (BigBlueButton, Zoom, Discord u dp.),
3/1eKMPOHHas1 rno4yma, MecceHoOXepbl U coycemu.

18. MaTepnanbHoO-TeXHU4YeCcKoe obecrneyeHne AUCLUNIIUHBI:


https://edu.vsu.ru/course/view.php?id=4049
https://mooc.vsu.ru

(mpu ucnonb3ogaHuu nabopamopHo2o 060pydoeaHusi yKasbieamb [MOMHbILU MepeyeHb, Mpu b60bWOoM Kosuyecmee
0bopydosaHusi MOXHO 8biIHecmu OaHHbIU pa3den 8 rpusnoxeHue K paboyel rpoepamme)

Hoymb6yk Asus, ¢ 803MOXHOCMbIO MOOKOYeHUss K cemu "MIHmepHem" u obecrieyeHuem
docmyna 8 351eKMpPOHHYI0 UHOpMaUUOHHO-0bpasosamernbHyto cpedy BIY, lNpoekmop BenQ MS
612ST, Hocka macHumHo-mapkepHas 100*200. lNpoepammHoe obecrieyeHue: OC Windows (WinPro
8 RUS Upgrd OLP NL Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc).
lMpoepammHas cucmema Orisi OOHaPYXEHUST MEKCMOBbIX 3auMCmMe08aHuUll 8 y4ebHbIX U Hay4YHbIX
pabomax «AHmunnazuam.BY3». Office Standard 2019 Single OLV NL Each AcademicEdition
Additional Product. lNpoepammHeili kommnekc 0ns 3BM - MathWorks. Cucmema UHXeHepHo20
moolenuposaHusi ANSYS HF Academic Research.

YuebHo-Hay4YHas aydumopusi, ocHauweHHass obopydoeaHuem s rnposedeHusi 1abopamopHbIxX
3aHsamut: AcmpoHomu4deckass obcepeamopusi BIY: meneckonbi, molesnb HebecHoU cgbepsl,
38e30HbIli homomemp ¢ HanpsikeHueM rnumanusi 2200 B, modens CosiHeYHOU cucmeMsbl, Kapma
38e30H020 Heba, 38e30Hble amnackl, MNO08UXHbIE Kapmbl 38€30HO20 Heba, ¢homoepaghuu
nosepxHocmu JlyHbl, nnaHem CoOMHEYHOU cucmeMbl, eanakmuk, y4yebHass fiumepamypa,
MemooOuYecKue yKalaHusi K 8bIrosIHeHuro nabopamopHo2o npakmukyma. [lpoepamma Starcalc
(3nekmpoHHbIU nnaHemapud ), npoepamma Stellarium, npoepamma AutoStar Suite

Peanusayusi ducyunnuHbl C MPUMEHEHUeM 371eKMPOHHO20 Oby4YyeHuUsi U OucmaHUUOHHbIX
obpasosamernbHbIX MEXHOoI02uUll  ocyuiecmensgemcss 4epe3  obpa3zoeamesibHbIU  riopmarl
"OnekmpoHHbIl yHUgepcumem BIY" (https:/edu.vsu.ru).

Aydumopus dns camocmosimersibHolU pabombl, KOMIbIOMEPHbLIU Krnacc ¢ docmyrnom K cemu
«MIHMepHem»: KoMmrbromepbl (MOHUMOPBLI, cucmeMHbie 6r1oku) (15 wm.)

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. [lepeyveHb KOMMETEHUMN C yKa3zaHUeM 3TanoB (pOpMUPOBaAHUA U NNAHUPYEMbIX
pe3ynbTaTtoB O6y4YeHusi

Koa v cogepxaHvne KoMmneTeHuum MnaHupyemble OTanbl hopmMupoBaHus
(vnn ee yactn) pesynbTaThl KoMmneTeHuun (pasgensl ®0C
00y4eHus (Tembl) gUCLUMNIWHBI UK (cpeacteBa
(nokasaTtenu MoAyns U UX HaMMeHoBaHWe) OLleHMBaHu
OOCTUXEHNSA A)
3a4aHHOTO YPOBHS
OCBOEHUSA
KOMMeTeHLMM
nocpeacTeom
dopmupoBaHuns
3HaHWN, YMEHWI,
HaBbIKOB)



https://edu.vsu.ru

Orl1K-1.2 OueHuBaeT rpaHuLbl
NPUMEHNMOCTU " ncnonb3yeT
MaTemaTudeckue Moaenu,
HeobxoauMble ans peLueHus
TMNOBbIX NPOdeCCHMOHarnbHbIX 3aaau

OlK-1.3 BnapeeT 3HaHUAMU
dyHAaMeHTarnbHbIX pasgenos
bU3Mkn M nNpUMeHsieT  UX B
npodeccnoHaneHon AeaTenbHOCTH

OlK-2.2 Bbibupaet n
ncnonbayet COBPEMEHHbIE,
METOAMKN n3MmepeHni "
obopynoBaHue ana  npoBedeHust

QKCNnepnMeHTallbHbIX nccnenoBaHum

OrlK-2.3 O6pabatbiBaet U
npeacrasnseT Nony4eHHble
aKCrnepuMeHTanbHble OaHHble,

\nenaet 060CHOBaHHbIE BbIBOAbI

MK-3.1 O6pabartbiBaeT
Nnosny4eHHble pe3ynbTaThl
nccrneooBaHUiA C  UCMONb30OBaHUEM
CTaHOapPTHbIX METOO0B (METOAMK)

MK-3.3 OdbopmnsieT
pe3ynbtatbl NnabopaTtopHoro wnm
KOMMbIOTEPHOrO  3KCNepumeHTa B
COOTBETCTBMM C  OENCTBYIOLLUMMU
TpeboBaHnsMU

3Hamb!
3alaqu
Acmpoghusuku,
Knaccugpukayuro
KOCMUYeCcKuUx
obbexkmos, ux
Xapakmepucmuku,
cospeMeHHoe
npedcmaesneHue 06
ycmpoicmese
8CeJIeHHOU;  OCHO8bI
meopemuyeckoll
acmpoghu3uKu,
an1emMeHmebl
penamusucmckoul
acmpoghu3uKu,
meopemu4yeckue
npedcmaeneHusi 06
asosroyuu 38630,
2anakmuk

npedvem u

ymemsb:  [PUMEHSIMb
rosy4YeHHble
ecmecmeeHHOHayYHbl
e 3HaHus ons
peweHus 3aday
acmpogu3suKu;
ucronb308ame
6a3zoeble
meopemu4yeckue
3HaHus
yHOaMeHmarnbHbIX
pasdenoe obuweli u
meopemuyeckoll
usuku 0nsi peweHus
3a0ay acmpogu3uKu;
obpabambieamb
UHopmayur mno
npobneMHbIM  memam
acmpoghu3uku
enadems: HagblkaMu
uCnosib308aHus
6a3osbix
ecmecmeeHHOHayYHb!
€ 3HaHul rosy4eHHbIX
u3 Kypca
acmpogusuK;
HaebIKkamu
UCrnosib308aHus
6a3osbix
meopemuyecKux
3HaHul
yHOameHmarbHbIX
pasdenos obwel u
meopemu4yeckol
u3uku 0ns peweHust
npuknadHeix 3aday
acmpoghusuKu;
Hasblkamu pabomsi ¢
COBPEMEHHbLIM
Mamemamu4eckum
obecnevyeHueMm Onsi
obpabomku
acmpOoHOMUYECKUX
HabmodeHul

Beedenue. lpedmem u
3adayqyu acmpogbu3uKu.
Knaccugpukauus
KOCMUYeCKUX 06beKkmos.
OcHo8HbIe xapakmepucmuku
HopMaribHbIX 38€30.
UemoyHuku 38e30H0U
9Hepauu.

lNepemeHHbIe 38€30bI.
ConHue.

OcHosbl meopemuyeckol
acmpou3uku

3eonroyus 38e30.
AnemeHmbl
pensmusucmckou
acmpogbusuKu.
Fanakmuku.

YCTHbIN onpoc,
pedepaTbl,
oT4eTHI N0
InabopaTopHbIM
pabotam

MpomexyTouyHas aTTecTauus (3a4veT)

KM




19.2 OnucaHme KpuTepueB W LUKaNbl OLEHUBaHUA KOMMNETEHUUN (pe3ynbTaToB OOyYeHus)
npu ﬂpOMe)KyTO‘-IHOI7I aTTecrtauunum

1) 3HaHune y4ebHoro matepwana v BnageHvue NoOHATUAHBIM annapaToM acTpoduU3nNKuy;

2) ymeHune cBs3blBaTb TEOPUIO C MPaKTUKON;

3) yMeHuve unnctpupoBaTb OTBET NpUMepamu, haktaMu, AaHHBIMW Hay4YHbIX UCCreaoBaHUi;

4) ymMeHue npuUMeHsTb dyHAameHTanbHble usndeckne opmMynel AN  pelweHus 3agay  BO3HMKaOLWKWMX MNpu
acTpodn3nNYecknx UCcrnefoBaHNaX

5) BrnageHve cnocobamn M meTodamy acTpodU3NYECKMX WCCeOOoBaHWI, WHTeprnpeTaumnm pesynbTaToB, MOCTPOEHUS
BbIBOAOB.

3aumeHo  [lloceujeHue NeKYUOHHbIX U nabopamopHbIx 3aHsmul 8 AcmpoHomuYeckol obcepsamopuu
BI'Y. lNpasurnbHO 8biMoHEHHbIe 3adaHusi nabopamopHbix pabom. [lonHbIl omeem Ha 80MpPOC KOHMPOSbLHO-
uamMepumesnbHo20 Mamepuarna 60 spemsi 3a4ema. Omeembl Ha OOMOSIHUMESbHbIE 80MPOCh! 10 OCHOBHbLIM
acmpoghusudeckuM SI8IeHUSIM, (hU3UYECKUM cgolicmeaM pa3/ludHbiX 06bEeKmo8 Kocmoca U memodam UX
uccnedosaHusl.

HesaumeHo lMponycku nekyuoHHbIx U JlabopamopHbiX 3aHsamull 6e3 ysaXumeslbHbIX PUYUH.
HeenbinonHeHHble 3adaHusi nabopamopHbix pabom. HeymeHue 0agamb omeembl M0 OCHO8HLIM (hU3UYECKUM
npobnemam meopemuyeckoli u HabrmodamenbHOU acmpogu3uku, He3HaHUe u3UYECKUX 3aKOHOS,
MPUMEeHSIEMbIX MPU acmpogu3uYeCcKUX uccedosaHusIx.

19.3 TunoBble KOHTPOsMbHbIe 3afaHUA UMM UMHble MaTepuanbl, Heo6xoauMble ANs OLEHKU
3HaHMW, YMEHUN, HaBbIKOB U (MNK) onbiTa AOEATEeNIbHOCTW, XapaKTepusyklluue 3Tanbl
c¢hopMMpoBaHUA KOMNETEHLMN B NpoLiecce 0OCBOEHMA o6pa3oBaTeNnbHON NporpaMmbl

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:
1. lNMpedmem u 3adavu acmpogusuku. Knaccughukayusi KocmMudeckux o6 bekmos.
2. 9sontoyusi 38e30. SKcriepumMeHmarsbHble 0aHHbie 06 380/10UUU 38€30.
3. OcHoBHble xapakmepucmuKku HopMmarbHbIX 38e30 (38e30Hasi eesluduHa, Mmacca, paduyc,
memnepamypa). MemoOdsi ux onpedesneHusl.
4. CmpoeHue Nanakmuku. [JeuxeHue 38e30 8 [(anakmuke.
5. PaccmosiHusi 0o 38e30. Memodk! onpedenieHus paccmosiHul.
6. SriemeHmMbI penssmueucmcKol acmpogu3uKu.
7. CnekmparnbHasi Knaccugukayusi HopmarsbHbIX 38€30.
8. OcHoeHble ceolicmea YepHbix Obip. beribie Obipbl. 3800UUS YEPHBIX ObIp.
9. fluaepamma criekmp-ceemumMocme.
10. Knaccugbukauus eanakmuk.
11.cmoyHuKku 38e30HOU 3Hepauu. [pasumauyuoHHass 3Hepeausi. TepmosiOepHble peakKuuu Kak
UCMOYHUK 38€30HOU 3Hepauu. CorHeYHbIe HelmpuHo.
12. [lsuxxeHue eanakmuk. 3akoH Xabbra.
13. AkmusHbie obpa3osaHusi Ha ConHue.
14. Hawa Nanakmucka.
15. 3ammeHHO-nepemeHHbIe 38€30bI U UX POJib 8 peueHuU acmpogu3udyeckux 3adad.
16. YpasHeHue riepeHoca u3rny4YeHus. YpagHeHuUe ny4ucmoa0 pagHO8eCUs.
17. OpynmusHbie nepemeHHbie. Hoeble u ceepxHosbie 38e30sbi. [lynbcapel.
18. JlokanbHoe mepmMoOUHaMU4YecKoe pagHogecue. YpagHeHue audpocmamu4yecKko20 pagHO8ECUS.
19. legbeudnbi u Opyaue munbl rynbcupyroujux 38e30.
20. PacnpedeneHue sipkocmu o Oucky ConHya u 38e30.
21. ConHue. @omocghbepa. Xpomocghepa. KopoHa.
22. 38€30Hble CKOM/IeHUS.
23. [a3onbinesbie mymaHHOCMU.
24. lNoHsiMue o KocMmosioaudeckux modessix BceneHHou. 3gontouusi BceneHHoU (Modernu).
25. PaduousnyyeHue CornHua. PaduousnydeHue rnaHem.
26. ®opmynbl Caxa u bonbymaHa.
27. Obwue 3akoHomepHocmu cmpoeHusi CornHeyHol cucmembl. Quaudyeckue xapakmepucmuku
OCHOBHbIX 06bekmog COMHeYHOU cucmeMsi.



28. AkmuseHble 2anakmudeckue sdpa.

19.3.2 lNepeyeHb NPaKTU4YECKUX 3afaHUN
HabnodeHue criymHukoe 3emnu u men ConHe4YHoU cucmembl
HabnodeHue ocobeHHocmel mopghonoauu noeepxHocmu ConHya
HabnodeHue 38630 pasHbIx criekmpasibHbIX K1accos
HabnrodeHue kpamHbix 38€30.
HabnodeHue nepemeHHbIx 368€30.
HabnrodeHue 0b6bekmos ar1yboko20 KocMoca.

19.3.3 TecTOBbIE 3agaHusA
BapwuaHT 1

1. Teneckon cnyxvT gns:

1) yBENMYEHNS YrrioBoro pasmepa HebecHoro o6bekTa;

2) ycuneHus bnecka 3Be3q;

3) yBENUYEHWE YITIOBOro paccTosiHUA Mexay HebecHbIMU 0GbekTamu;
4) BCero BblLLENEPEYNCIIEHHOIO.

2. Hangute npaBUnbHOe pacnofiokeHue MNaHeT 3eMHOW rpynnbl B NopsiAke yAaneHusi oT
ConHua.

1) 3emns, Mapc, Benepa, Mepkypuia.

2) Mepkypun, Benepa, 3emns, Mapc.

3) Mapc, 3emns, Mepkypun, BeHepa.

4) BeHepa, Mapc, 3emns, Mepkypui.

3. HanauTte HeBepHoOe yTBepXAeHue:

1) ConHue OTHOCUTCS K 3BE3aM crnekTpanbHoro knacca G.

2) Temnepatypa nosepxHoctu ConHua 6000 K.

3) ConHue He obnagaeT MarHUTHbLIM MOMEM.

4) B cnektpe ComnHua HabnogarTca NMHUK NOMMNOLWEHNsT METansoB.

4. BbibepuTe BepHOe yTBepXaeHue:

1) Bo BCcex cnosix ConHua TemnepaTypa OAMHAKOBA;

2) TemnepaTypa nocteneHHo yobiBaeT No Mepe yaanenuna ot LeHTpa ConHua;

3) camylo BbICOKytO Temnepatypy umeet otoccepa ConHua;

4) no mepe yganeHus ot LeHTpa ConHua Temnepartypa cHadana ybbiBaeT, a B xpomocdepe ondatb
BO3pacTaer.

5. Maccbl HanGornee XOnogHOro M NNOTHOro rasa, NoAHMMAaloOWerocs Hap Xxpomocdepon
ConHua Ha AecATKU U COTHU TbICAY KUJTIOMETPOB, ABNAIOTCA:

1) COnHeYHbIM BETPOM;

2) npoTybGepaHuamu;

3) KOHBEKTMBHbIM MOTOKOM;

4) kopoHon CornHua.

6. Habnrogaemoe nsnyyeHme ConHua BO3HUKaeET:
1) B TOHKOM cnoe, Ha3biBaeMoM (hoToCEepPOn;

2) B KOHBEKTUBHOW 30HE;

3) CONHEYHON KOPOHE;

4) B xpomocagepe.

7. 3Be3gHasa BenuM4YuHa xapakrtepusyerT:

1) UICTUHHbIE NMHENHbIE pasMepbl 3Be3Abl;

2) maccy 3Be3fpbl;

3) 6neck 3Be3abl;

4) NNOTHOCTb 3BE3Abl.

8. Ha ocHOBe cneKkTpanbHOro aHanu3sa 3Be3a HaxoanT:
1) Temnepartypy;

2) XMMUY€ECK1IA COCTaB;



3) marHuTHOE norne;
4) BCe BbILLIE NEPEYNCIIEHHOE.

9. O6bnacTb KpacHbIX CBEPXIMraHTOB, KyAa B npoLecce 3BONIOLMU CABUraloTCsl Ha AuarpaMmmve
FepuwnpyHra — Paccena maccuBHble 3Be3Abl, pacnosioXeHa:

1) B BEpXHEWN NEBOW YacTu AMarpamMmmbl;

2) B BEpXHeW NpaBoi YacTun avarpaMmmel;

3) B HXHEN NEeBOW YacTu gMarpammbl;

4) B HWKHEN NpaBoun YacTu guarpamMmbl.

10. TMpomexyTOK BpemMeHM Mexay ABYyMs nocnegoBaTeNnbHbIMA MWHUMYMamu UnNu
MaKkCMMyMaMu bnecka nepemMeHHOW 3Be3Abl Ha3bIBaeTCcs:

1) amnnuTygon;

2) kpuBoW bnecka;

3) nepuopgowm;

4) nameHeHnem bnecka.

11. Kakme 3Be34bl Ha3bIBalOTCA HOBbIMU 3Be3JamMun?

1) Monogple, TONbKO Ha4yaBLLME CBOIO 3BOMIOLMIO.

2) OgHoKpaTHO BenbixuBawLwmne 6e3 BUANMbIX MPUYUH.

3) Mynbcupytowme 3Be3apl ¢ 6onbLLIMM NEpPUOOOM.

4) Bcnbiwka 3Be3dbl B ABOWMHOW CUCTEME B pesynbTaTe akkpeuuu OT 3Be3dbl-ruraHta Ha Oenbin
KapIiuk.

12. MneyHbIn MNyTb — 3T0:

1) ckonneHve oYeHb Janekmx u crnabblx 3Be3, NpUHagnexallmx Hawen anakTuke;
2) ckonneHne o4YeHb Aanekux u criabbix 3Be3f, NpuHagnexawmx Apyrum ranakTukam;
3) cBeueHne ganeknx auddysHbix TyMaHHOCTEN;

4) MHOXeCTBO crnabbix 3B€3[ OKOJI0 CEBEPHOIO Morca Mupa.

13. CpegHee 3HaYeHUe MacChbl PaCCEeAHHbIX CKOMJIEHUN:
1) 10000-100000 M &3 ;

2) 100-1000 M&¥;

3) 10-100 M&?;

4) 1 MUNNOH MY

14. UcTouyHukamu nbinu B ManakTuke ABNSAOTCA:
1) nnaHeTapHble TYMaHHOCTHY;

2) B3pblBbl CBEPXHOBbIX;

3) npoTo3Be3abl;

4) KpacCHbI€ TUraHThbl;

5) BCe BblLLE NepeyvmcrieHHoe.

15. K kakomy TMny ranaktuk otHocutca TymaHHocTb AHapomeabl?
1) dnnuntrnyeckasa ranakTuka.

2) CnupanbHas ranaktvka 6e3 nepembIyKu.

3) CnupanbHas ranaktmka ¢ nepembl4Koun.

4) HenpaBwunbHas ranakrtumka.

16. BceneHHas — aT0:

1) BECb OKpYyXaloLWwnin Hac MaTepuanbHbIA MUP;
2) BCe KOCMMyeckne obbekTbl Hawen [ranakTuku;
3) BCe ranakTuku;

4) Bce 06bekTbl CONHEYHOW CUCTEMBI.



17. Kocmonoruyeckue mopgenu, CTPOSMECA Ha OCHOBaHUM YpaBHeHUM obuwen Teopum
OTHOCUTENbLHOCTU, co3aaHHON A. DUHLUTENHOM:

1) NnokasbIiBaloT 06LLUME 3aKOHOMEPHOCTU pa3BuTUS BeceneHHom;

2) co3paHbl Ansa o6bscHeHUs 3akoHa Xabbna;

3) paccmaTpuBaloT TONbKO YacTb BeceneHHom — MeTaranakTuky;

4) co3gaHbl Ans 06bsicHeHM HabnNogaeMbIX CBOMCTB MEXranakTM4eckon cpeapbl.

18. BceneHHasi o COBPEMEHHbIM KOCMONOrMYeCKUM NpeacTaBleHUAM:
1) nn6o BeckoHe4vHa, NnMbBO KoHeYHa, HO Be3rpaHuyHa;

2) KOHEeYHa U rpaHNYHa;

3) 6eckoHeyHa n rpaHuYHa;

4) nmeeT YeTKme rpaHubl.

19. YkaxuTte ypaBHeHue nepeHoca U3nyyeHus:
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20. B kaknx yactax ConHua ycnoBus Hambonee 6nM3ku kK TepMoAUHaMM4YeCKOMy paBHOBECUIO?
1) B boTocdepe;

2) B KOHBEKTUBHOW 30HE;

3) B KOPOHE;

4) B 30HE TEPMOAOEPHBIX PeaKLUni.

BapuaHT 2

1. B Teneckone-pednekrope cBeT cobupaercs:
1) BbIMYKNbIM 3€pKarnom;

2) BbINYKINOW NIMH30W;

3) pacceunBaroLLel NMH30N;

4) BOrHYTbIM 3epKarom.

2. Kakvne Ttena kpome ConHua n 6onblinx nnaHeT, Bxogat B ConHevyHyo cuctemy? (Bbibepurte
HenpaBUIbHbIA OTBET)

1) 3Bé3apl.

2) Komerbl.

3) MeTeopHble Tena.

4) Actepongbi.

3. Xumunyeckuin coctaB npoTonnaHeTHOro oé6naka, u3 kotoporo ccopmmpoBanocb ConHue u
ConHe4yHas cucrtema:

1) ogouHakoB W cogepxan Bogopod W renuid okono 98 %, Ha ocTanbHble TSXKErble 3MEeMEHThI
NPUXOAMNIOCH OKOMo 2 %;

2) pasnuyeH, monogoe ConHue COCToSANo TONbKO M3 BOA4OPOAA, a renui obpasoBarncs B npolecce
A0epHbIX peakunin B LLEHTPE; XMMUYECKUIA COCTaB ra3onbifieBoro obnaka — aucka cogepxan donbLuoe
KOJTMYECTBO TAXEIbIX 3J1eMEHTOB, N3 KOTOPbIX o6pa303anv|0b nnaHeThl,;

3) pasnuyeH, monogoe ConHue COCTOSAMNO TONbKO M3 BOA4OPOAA, a renui obpasoBarncs B npolecce
A0epHbIX peakunin B LLEHTPE; XMMUYECKUIA COCTaB ra3onbifieBoro obnaka — aucka cogepxxan donbLuoe
KONMYECTBO TSXKESbIX 3NIEMEHTOB, U3 KOTOPbIX 06pa3oBanmcb BHYTPEHHUE MIAHETbI;

4) pasnudeH, mornogoe CorHue cocTosino TOMbKO M3 BoAopoaa, a renui obpasosancsa B npouecce
A0EpHbIX peakuuin B LLEHTPE; XMMUYECKUIA COCTaB ra3onbliieBoro obnaka — gucka cogepxarn donbLuoe
KONMMYECTBO TSKEMbIX SMIEMEHTOB, M3 KOTOPbIX 0OOpasoBanvCb BHYTPEHHWE MMaHETbl, BHELUHWE
nnaHeTbl 06pa3oBanvcb 13 3fIEMEHTOB yrrepoaa, a3ota 1 kucnopoaa (MeTaH, amMuak, yrinekucnora).



4. BHyTpeHHsAA YacTb ConHua, B KOTOPOM AaBrieHMe M Temnepatypa HacToJIbKO BEeJIMKU, YTO
MOryT NPOMCXOAUTb TePMOsiAePHbIe peakuum, Ha3biBaeTCA:

1) sgppom ConHua;

2) 30HOW Ny4MCTOro NepPeHoca;

3) 30HOW KOHBEKLNN;

4) xpomocdepon ConHua.

5. Camas BepxHAA YyacTb atmocdepbl ConHua Ha3bIBaeTCA:
1) KOHBEKTMBHOW 30HOM;

2) cboTocdepoin;

3) xpomocdepon;

4) kopoHOWN.

6. Yto Takoe rpaHynbi?

1) cTpyu XxonogHoro BellecTBa, umetowme Temnepatypy Ha 400 K meHblie, yem doTtoccepa u
onycKarLnecs BHAS;

2) CTpyu ropsi4yero BellecTBa, umetowmne temnepatypy Ha 400 K GonbLue, 4yem potocdepa n nosToMy
Apye ee;

3) KOpoHanbHble ObIpbl;

4) orpomHble xomnogHble obnactm B dotocepe ConHua, uHOrga Mo pasmepam MpeBblllaLwme
pa3mepbl 3emnu.

7. COBOKYNHOCTb HecTauMOHapHbIX NMpoLeccoB, NepMoauvYecku BO3HUKawwWwmMx Ha ConHue m
MMerowmx nepmog okono 11 nert, npeacraensietr cobom:

1) CONHEYHY0 NOCTOSIHHYIO;

2) cBeTumocTb ConHua;

3) CONHEeYHY0 aKTUBHOCTb;

4) conHeuHbI BETEP.

8. 3Be3abl nepBoOM 3Be34HON BenuuuHbl 1™ co3paroT B 2,512 pa3 60nbluyl0 OCBELEeHHOCTb,
YyeMm 3Be34bl BeNIMYUHbBI

1)2m,

2) 4m;

3) 5™,

4) 6™.

9. Yto MOXHO cka3aTb O TeMnepaType 3Be3[, €Cfiu B CNeKTpe OO4HOW 3Be3abl HabnrogatoTcs
MHTEHCUBHbIE JIMHUM MOJIEKYST OKUCU TUTaHa, a B CMEKTpe BTOPOM 3Be34bl — MHTEHCUBHbIE
NVUHMM NOHN3OBAHHOIO KanbLuuWs U APYIUX MOHM3OBaAHHbLIX METannoB?

1) TemnepaTtypa BTOpOW 3Be34bl HoMbLUe TemnepaTypbl NepBON 3Be34bl.

2) Temnepatypa BTOPOV 3B€34bl MEHbLUE TeMnepaTypbl NEPBOM 3BE3/bI.

3) Temnepatypa AByx 3Be3[ O4MHAKOBA.

4) No Taknx JaHHbIM HeMnb3s CyauTb O TemnepaType 3Be3f.

10. 3Be3abl NO3OHMX CMEKTParNbHbIX KNAacCOB C HU3KOM CBETUMOCTbLIO Ha3bIBaKOTCA:
1) KpacHbIe rraHThbl;

2) KpacHble Kapnuku;

3) 6enble kapnuku;

4) cybkapnuvku.

11. NMynbcupylowme Xxentble CBEPXrUraHTbl CrneKkTpanbHbIX KnaccoB F u G, macca KoTopbIx
npeBocxoAauT maccy ConHua, HasbliBalOTCS:

1) HOBbIMU 3BE3AAMU;

2) 3se3gamu Tuna RR Jupei;

3) nynbcapamu;

4) uedhengamu.

12. Benble KapnuKn, HEMTPOHHbIE 3Be3Abl U YepHble AbIPbl ABNAIOTCA:
1) TMNMYHBIMK 3BE€30aMM rMaBHOWM NOCNE0BATENbHOCTY;

2) nocnepoBaTenbHbIMK CTAAUAMY 3BOSTHOLUN MacCUBHbIX 3BE3L;

3) KOHEYHbIMU CTaANAMUN IBOMOLMM 3BE3 PA3NMYHON MacChl;



4) HavanbHbIMK CTagnsMM 0b6pasoBaHus 3Be34 Pa3nNNYHOM Macchl.

13. Yucno 3Be3a B Hawewn ManakTuke:
1) npumepHO 1 MUNNNOH;

2) cBbiwe 6000;

3) npesblwaeT 100 Munnuapaos;

4) npumepHO 1 munnmnapa.

14. YkaxuTe ypaBHeHMe Ny4UcToro paBHoBecCUs:
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15. LleHTp Hawewn ManakTMKM HAXOAUTCA B HanpaBlieHUU:
1) cosBe3anst OpnoHa;

2) co3e3ausa Opna;

3) co3Be3ausa Ctpenbua;

4) cosBe3ans CKkopnuvoHa.

16. K kakomy Tuny ranaktuk otHocutcs bonbwoe MarennaHoBo O6nako?
1) Snnuntrnyeckasa ranakTuka.

2) CnupanbHas ranakruvka.

3) HenpaBunbHasa ranaktumka.

4) KapnukoBas ranakrtuka.

17. 3aHnmaeT nu Hawa FanakTuka ocob6oe nonoxeHue Bo BceneHHon?

1) a, Tak kak Bce Aarnekue ranakTuku yaansoTcs OT Halleln [anakTuku.

2) [a, Tak Kak B HEW pa3Bunacb pasymHasl XunsHb Ha nrnaHeTe 3eMns.

3) da, TaK kak Haweln ManakTMkon rpaBuTaumMoHHO cBsA3aHbl MarennaHoBbl obnaka n gpyrme mernkue
ranakTuku, Bxoasawime B coctaB MecTHOM rpynnbl.

4) Cpeaw BbllLeNepeYncrieHHbIX OTBETOB HET BEPHOTO.

18. PennkToBOE u3ny4yeHue, xapaktepHasa Temnepartypa kotoporo T = 2,7 K, cBA3aHo:
1) ¢ MmaccoBbIM B3pbIBOM CBEPXHOBbLIX B paHHeln BceneHHow;

2) yMeHbLUEHEM cpeaHewn NIOTHOCTM BELLECTBa;

3) ¢ oxnaxaeHnem BceneHHow BcrieacTere ee pacLUMpeHins;

4) BCex Bbllle NepeyncneHHbIX MPUYmH.

19. CBeTMMOCTb ranakTMKM C akTMBHbIM sigpom L = 10%° BT. Macca akTMBHOW ranakTuUKu
€)XXerogHo yMeHbllaeTcs 3a cYeT U3nyvyeHus Ha:

1) MMNNnapg TOHH;

2) nopsaaka 1028 kr (cpaBHMMO ¢ Maccoin JlyHbl);

3) nopsaaka 1027 kr (cpaBHMMO C Maccon 3emnu);

4) nopsigka 103 kr (cpaBHMMO ¢ Maccoi ConHua).

20. BbiGepuTe HeBepHOe yTBepxaeHne. OctaTkm BCnbIlWEK CBEPXHOBLIX:
1) nepBoOHayYanbHO pacwmnpstoTcsa co ckopocTbio ~ 10000 km/c;

2) ABNSATCA NCTOYHMKOM PENATUBUCTCKUX YaCTUL, B MEX3BE3AHON cpeae;

3) HabnoJaTca B PEHTTEHOBCKUX Jy4Yax;

4) ahhEKTMBHO OXNaXK4alT MEX3BE3OHYH0 Cpeay.

BapuaHT 3

1. Kakoro Tuna teneckon nso6paxeH Ha pUCyHke?



O6bekTuB
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1) Pedhnekrop.

2) KopoHorpadp.

3) PecbpakTop.

4) PaguoTteneckon.

2. XBOCT KOMeTbl MOYTU BCerpa HanpaerieH B CTOPOHY:
1) ot ConHua;

2) k ConHuy;

3) napansnenbHO CKOPOCTU KOMETHI;

4) ot 3emnw.

3. ArperatHoe cocTosiHue BewecTBa B sgpe ConHua:
1) ropsiyasa nnasma;

2) TBEpPOOE BELLECTBO;

3) XungKoe BeLLeCTBO;

4) razoobpa3Hoe BeLLEeCTRO.

4. T'pe Temnepartypa Ha ConHue Bbilwe: B XpoMocdepe unm kopoHe ConHuya?

1) Temnepatypa Bbille B xpoMmocdepe, KoTopas spye BCMbIXMBAET B MOMEHT MOSTHOTO COJTHEYHOIO
3aTmeHusa CornHua, Yem KOpoHa.

2) Temnepatypa Bbille B xpoMocdepe, Tak kak KopoHa Aanblue oT LeHTpa ConHua.

3) Temnepatypa kopoHbl ConHua Bbile, 4eM TemnepaTypa xpomocdepbi.

4) Temnepatypa kopoHbl ConHua Hke, YeM xpomocdepbl, Tak Kak SPKOCTb CONTHEYHOW KOPOHbI B
ThICAYM pa3 MeHbLUE, YeM XpoMocdepbI.

5. KTo BnepBble, NnpuMeHMUB TeNneckon, o6HapyXun nepemMelleHne nATeH no gucky ConHua?
1) HbloTOH.

2) Manunen.

3) ®payHrodep.

4) l'epwens.

. Kakue siBneHus xapakrepHbl gns ConHua B nepmos BbICOKOW CONTHEYHOW aKTUBHOCTU?
. bornbLuoe konnuecTBo COMHEYHbIX NATEH B hoTocdepe.

. bonbLwoe konuuecTBo Benbilek B Xxpomocdepe.

. BonbLloe konnyecTBo NpoTybEepaHLEB B KOPOHE.

. YCUNEeHHbIN CONMHEYHbIN BETEP.

. Bce BbiwenepeuncneHHoe.

AP WON-O

7. Camble cnabble HebecCHble OOBLEKTbl, KOTOpble MOryT HabnwpaTtbCA B COBPEMEHHble
Teneckonbl, UMeoT 3Be3HYI0 BeNUYnNHY:

1) 6™;

2)12m;

3) 20™;

4) 30™,

8. laBneHue 1 Temnepartypa B LeHTpe 3Be3Abl onpeaensAoTcA npexae Bcero:
1) cBETUMOCTBIO;

2) TemnepaTypon aTmocdepsl;

3) XMMMYECKMM COCTaBOM,;

4) maccown.

9. Fme Ha paunarpamme lepuwnpyHra — Paccena (cnekTp — CBeTMMOCTb) U306paXKeHbl
HEeWTPOHHbIe 3Be3abl — KOHeYHasi CTaaus 3BOJIOLMU HEKOTOPbLIX 3Be3A;



1) TaKk KaK TONMbKO He3HauyuTenbHas YacTb 3BE3[ CTaHOBMTCA HEWTPOHHbIMW 3Be3damMu B npolecce
3BOMOUMK, TO Ha anarpamMme epunpyHra — Paccena oHu NpakTuyecku He n3obpaxatoTcs;

2) TaK kaKk HeMTPOHHble 3Be3abl HE BUAHbI B ONTUYECKOM AvanasoHe (3a peakMMU UCKIIYEeHUSIMU), TO
OHM He n3obpaxeHbl Ha Anarpamme MepuwnpyHra — Paccena;

3) B HWXKHEM NEBOM YNy AvarpamMmbl;

4) B H/XKHEM MpaBOM Yriy Anarpammbl.

10. Bneck uedenabl 3MeHAETCA B pe3ynbTaTe:
1) nynecauun 3se3nbl;

2) 3aTMEHWIN B ABOWHON CUCTEME;

3) BCMbILWKM 3BE3AbI;

4) poxxaeHus 3Be3apl.

11. NMnaHeTapHaa TYMaHHOCTb ABNAETCA:

1) obnacTbto, B kKOTOpOM 06pa3yroTcs B HACTOsILLLEE BPEMS NMaHEThI;

2) TYMaHHOCTbHO, NULLHSASA YacTb KOTOPOW paclumnpsieTcs nocne obpa3oBaHusi NNaHeT;
3) ob6racTblo Nocne BCMbILWKM CBEPXHOBOW 3BE3[bl;

4) pacwmpsioLLenca obonodkon 3sesabl, COPOLLEHHON B NPOLIECCE 3BOSIOLNN.

12. Paamepbl Hawen ManakTuku:
1) 30 knk;

2) 200 000 cBeTOBbLIX NET;

3) 10 knk;

4) 50 000 cBeTOBBIX NET.

13. XonopAHble ruraHTcKue MorneKkynsipHble o6rnaka MMeloT Temnepartypy:
1)3K;

2) 5-10 K;

3) 11-30 K;

4) 30-50 K.

14. Monoable ranakTMKM ¢ UHTEHCMBHbIM 3B€34000pa3oBaHMeM XapaKTepuyrTcs:

1) HU3KOM CTENEHbI METANMNYHOCTU U NOBLILEHHBIM KONMYECTBOM rornybbiXx CBEPXIUIaHTOB;
2) BbICOKOW CTEMNEHbI0 METANNIMYHOCTY;

3) NOBbILLEHHBIM COAEP>KAHNEM KPACHbIX TMIaHTOB U KPaCHbIX CBEPXTUIaHTOB;

4) copepxxaHnem BOnbLIOro KONM4YecTBa Mnbiu.

15. K rony6bIM KOMNAKTHbIM KapfIMKOBbLIM raniakTukamM OTHOCATCA:

1) ranakTuUKM C HWU3KOW CBETMMOCTbIO, ManbiMu pasMepamu, cnabbiM 3Be3foo0pas3oBaHUEM U He
nmetowne 6onbLUMX 06N1akoB MOHNM30BAHHOIO BOAOPOAA;

2) KapnKoBble ranakTuky ¢ obnakamm HEMOHN30BaHHOMO Bodopoaa, umetolmne 6orbLLIoe KONMYecTBO
3Be3[] NO3[HMX CMEeKTparnbHbIX KNacCoB;

3) ranakTuKy ¢ HU3KOW CBETUMOCTbLIO, ManbIMy pa3mMepaMm U BbICOKON CTEMNEHbIO METanIMYHOCTY;

4) monopble ranakTukM C HWU3KOW CBETMMOCTbI, WMELME CUMbHBIA 3MUCCUMOHHLIN  CMEKTP,
rMraHTckme obnacT MOHM30BaHHOrO BOAOPOAA M MHTEHCMBHOE 3Be30006pasoBaHne

16. MeTaranakrtmka cocTouT u3:

1) cBepXCKOMNNEHUN ranakTuk;

2) OTAENbHbIX ranakTuk;

3) oTaenbHbIX 3BE3A;

4) pa3nuuHbiXx HabnogaemMbIX CTPYKTYPHbIX 31EMEHTOB: 00MakoB rasa W Mnbifn, 3Be3[, CBEPXHOBbLIX,
ranakTuk, KBa3apoB, aKTUBHbIX ranakTuk, MexranakTM4eckon nbifiv, KOCMUYECKUX Ny4en u T.4.

17. PacnpepeneHue 3Hepruu B CreKTpe perIMKTOBOro Usny4yeHusi COoTBeTCTByeT TeMneparype:
1) 2,7 K;

2)4 K;

3) 50 K;

4) 273 K.

18. CkopocTu pasberaHus ranakTuk:



1) nponopuunoHarnbHbl UX BO3pacTy;

2) nponopuUMoHanbHbI PacCTOAHMIO OT LeHTpa BeceneHnHon;

3) NponopuUMOHarnbHbl PaccTOsHWI0 OT HabnogaTens;

4) 06paTHO NPOMNOPLMOHANbHbI PAcCTOSAHMIO OT LeHTpa BeceneHHonm.

19. Kakon chopmynon onpegensieTcs MHTerpanbHbIM NOTOK U3nyveHus B chotocdepe?
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20. BbiGepuTe HeBepHOe yTBepXaeHue. 3Be3abl rMaBHOM NocrefoBaTeNnbHOCTH:
1) obpasytoTcsa U3 MeXx3Be34HOro rasa;

2) He MOryT KonsancupoBaTb;

3) obpasyoTcs B ropss4yeM KOpoHarnibHOM rase;

4) [OMKHbI UMETb renni B CBOEM COCTaBe;

5) npegLlecTByOT CTaAUM KPaCHbIX TMraHToB.

BapuaHT 4

1. Bnnote po koHua XX Beka yrnoBoe paspeleHue OonblUMX Teneckonos Ha 3emne
orpaHU4nBanoch:

1) aTMocdepHbIM ApoXaHUEM;

2) dbOKyCHBIM pacCTosiHUEeM OKynsipa;

3) yrnoBbIM pasMepoM LeHTParnbHOro NsATHa us-3a gnudpakumm;

4) MMHVMMAarbHbIM YIIOM Mexay OBYMS 3Be3gamu.

2. flnpo KomeTbl N0 COBPEMEHHbLIM AaHHbIM NpeAcTaBnsieT cobon:

1) 6a3anbToBbIE N CUMMKATHBLIE NOPOAbLI B TBEpAON (hase;

2) negsHyo rmbibdy;

3) cmecb 3amMep3Lumnx BoAbl, YINEKUCNOThbI, Fra3oB U MNblfn C NPUMECAMU MeTarnnos.
4) BCe BblLLENepeYnCneHHoe.

3. Haubonee MHTEHCUBHbLIMU JINHUSAAMU B CONTHEYHOM CneKTpe ABNAIOTCA:
NTMHNN HeIZTpaJ'IbHOFO renna n NMHM1M Bogopoaa;

TNMHUN NOHM30BAHHbLIX METansoB, 0COOEHHO KarnbLms, HaTpua, Xereaa,
NMH1K BOAOpOAa;

JIMHNN OKNCKU TUTaHa.
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4. B yem pasnuuue nanydyeHus cortocoepbl u KOpoHbl ConHua?

1) Pasnuyue otcyTcTByeT.

2) TemnepaTypa BhbiLIe B hoTocdepe, Tak Kak KopoHa ganblue ot LeHTpa ConHua.
3) KopoHa ConHua m3ny4aeT Ha ANMHHBIX BOMHAX, COOTBETCTBYIOLUMX paganoamManasoHy M BbICOKOW
TemnepaType B MUIIIMOHbI rPaayCcoB.

4) TemnepaTypa KOPOHbI BbiLLE.

5. flpkue obnacTu, okpyxarowme nsaTHa Ha ConHue, Ha3bIBalOTCA:

1) npotybepaHuamu;

2) bakenamu;

3) donokkynamu;

4) coubpunnamu.

6. ConHeYyHasa aKTUBHOCTb AOCTUraeT MaKCUMyMa B CpeAHeM KaxAable:
1. 13 ner;

2. 11 ner;

3.9 ner;

4. rog.



7. AGcontoTHaa 3Be3gHas BeflMMMHA paBHa BUAUMMOWM, ecrniv 3Be3fa pacnosfiokeHa OT Hac Ha
paccTtosiHum:

1) 1 nK;

2) 2 nk;

3) 10 nk;

4) 100 nk.

8. Ouarpamma NepuwnpyHra—Paccena npeacraBnsieT 3aBUCMMOCTb MeXAy:
1) Mmaccom n cnekTpanbHbIM KIacCoM 3Be3[bl;

2) cnekTpanbHbIM KNaccoM 1 pagunycom;

3) maccou n pagnycom;

4) cBeTUMOCTbIO 1 3chdheKTUBHON TeMNepaTypon.

9. OrpomHoOe cXumarlleecs XofiofgHoe raso-nbinieBoe ob6nako, U3 KoToporo obpasyetcs
3Be3aa, HasbiBaeTcs:

1) uedbengon;

2) NpoTO3BE3A0M;

3) nnaHeTapHON TYMaHHOCTbIO;

4) paccesiHHbIM CKOMMEHNEM.

10. Cupuyc siBnsietca O4HOM M3 CaMbIX SPKUMX 3Be34 Ha Hebe. B kakom co3Be3guu OH
HaxoguTca?

1) Ilupa.

2) bBonbwon lMec.

3) Bonbwasa Meaeeguua.

4) KOxHbIn Kpecr.

11. 3Be3aa, Aapo KoTtopon umeeT pasmepbl 10-30 KM n maccy, 6numskyro kK macce ConHua,
COCTOSILLYI0O B OCHOBHOM M3 HEUTPOHOB, Ha3bIBalOT:

1) HoBOW;

2) NpoTO3BE340M;

3) konnancapow;

4) HENTPOHHOW.

12. Hambonee KomnakTHaa o6Gnactb [anakTuku, B KOTOpoM HabnwpaeTcsa cunbHas
KOHLeHTpauus 3Be3f — TbICAYM B KaXXAOM KybuMuyeckom napceke, — HasblBaeTcA:

1) rano;

2) Anpo;

3) cnvpanbHas BeTBb;

4) guck.

13. BbiGepeTte u3 npepnoxeHHbIX doTtorpacdmm Ty, Ha KOTOPOM U30OpakeHO paccesHHoe
cKkonneHwue.
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14. Knaccudmkaums ranaktuk no Mmopcgonorvyeckum Tunam 6bina npeanoxeHa:
1) MepuwnpyHrom;

2) Paccenowm;

3) Xab6nowm;

4) AmbapuyMmsiHOM.

15. Kocmonorus — 310 Hayka o:
1) pasBuUTUN NNAHETHLIX CUCTEM;
2) pa3BuUTUN ranakTuk;

3) o BceneHHow B Lenom;

4) o bore.

16. Ha ocHoBaHMM 3KcnepuMMeHTanbHbIX (paKTOB O pacwupeHun BceneHHoW M Hanuuum
PenUKTOBOro U3fy4YeHUs No Teopvuun 3BOJIIOUUM ropsven BceneHHOM MOXHO caenaTtb BbIBOA,
yTO

1) BCe anemeHTbl BO BceneHHon obpa3oBanncb 0QHOBPEMEHHO;

2) B nepBble MUHYTbl cyllecTBoBaHUS BceneHHon obpasoBanucb TONbKO BOAOPOA W renuii, Bce
apyrve anemMeHTbl 06pa3oBanvch B pesynbTaTe 3BONIOLUN 3BE3A;

3) B nepBble MWHYTbl CyllecTBoBaHMs BceneHHon obpasoBanuce 6onee TaXenble 3MEMEHThI,
KOTOpble MOTOM 3a MUINMapabl NeT pacnanucb Ha 6onee Nerkne anemMeHThl;

4) Bce anemeHTbl BceneHHon obpa3oBanncb OOHOBPEMEHHO M B HACTOsSLLEE BPEMS HAxXoOATCcs B
MeXranakTu4eckoM rase, NOCTENEHHO OHW aKKPELMPYIOT Ha 3Be3bl.

17. COBOKYNHOCTb BCeX raniakTuk ¢ ux 3asesgamMu u nbifbio HasbiBaeTcs...
1) BeckoHe4YHOCTb.

2) BceneHnas.

3) MeTaranakTtuka.

4) Ksasap.

18. OTkpbiTbie B 60-e rogbl XX Beka paguonynbcapbl [[OBOJSILHO ObICTPO Obln
OTOXOEeCTBIEHbI:

1) ¢ HEMTPOHHLIMMK 3BE3AAMM;

2) NynbCUpYOLWNMN BeNbIMU Kaprnkamu;

3) ¢ pusnMyecKkUMn NnepemMeHHLIMY 3BE34aMU;

4) c akKkpeumMpyLwmMM 3Be34amm B TECHOW OBOMHOWN CUCTEME.

19. YkaxuTe ycnoBue nokKkajabHoOro rTepmoamHaMmmn4eckoro paBHoBecusa:

R
d(pr+chem)=g,0dl" dlv =—avlv +é,
1 H 2) ds
& 2mvd 1
1(0,0)= S(r)e ™ secOdr. a, * e/’z‘T/ .

3) 0 4)

20. B KaKnx KOCMMUYECKNX ABMEHUAX UCTOYHMKOM U3NYyYEHUs SIBNAETCA 3HEPrus MarHUTHOro
nona?

1) cBe4YeHne nnaHeTapHbIX TYMaHHOCTEW;

2) conHeYHble BCMbILWKK;



3) cbnykTyaumm penmkToBoro U3nyyYyeHus;
4) paguonynbcapsl.

BapuaHTt 5

1. Cambi 60nblUON B MUpPe Ha3eMHbIM TEeNIeCKON UMeeT guamMeTp OKONo:
1) 5 wm;

2)6 m;

3) 10 m;

4) 20 m.

2. K nnaHeTam 3eMHOW rpynnbl OTHOCUTCH:
1) BeHepa;
2) FOnuTep;
3) HenTyH;
4) MnyToH.

3. YeM MOXHO 06BACHUTL KonebaHusA 6necka actepougoB?

1) BpalueHvem actepounga, MMetoLero Hecepumyeckyto hopmy.

2) PasnnyHble yactu actepouga MOryT No-pasHoOMy OTpaXkaTb CBET U MMETb pasHoe anbbeno.

3) Y actepomga MOXeT ObiTb MaNeHbKMIA CNYTHUK U MOXET HabnoaaTbCsl 3aTMEHNe B 3TOW ABONHOWN
cucteme.

4) MoryT nmeTb MeCTO BCE NEePEYUCTIEHHbIE MPUYMHBI.

4. MeTeopHbI AoXxAb HabnogaeTcs B pe3ynbraTte:

1) nageHns meTeopuTa;

2) yCUNeHHOro NageHns METEOPOB BCleACTBIE NPOX0oXKAeHUs 3emreil MeTeopHOro pos;
3) ycuneHusi cBe4eHns METEOPOB BCIleACTBME MOroAHbIX YCIOBUI;

4) N3MeHeHUs CNIeKTPOB METEOPOB BCIieACTBNE TOPMOXKEHNS B aTMocdepe.

5. ConHue uany4yaeTt dHEpruio 3a cyer:

1) TepmosiAepHbIX peakuni;

2) XMMUYECKNX peaKLmi;

3) cKaTus K LeHTpy;

4) nageHnsi Ha NOBEPXHOCTb MEX3BE3OHOW NbIfM U METEOPHbIX YacTuL.

6. Ha 3emne kopoHy ConHua Henb3f yBUAeTb B nNoboe BpemA u3-3a:

1) paccesiHHOro B 3eMHOW aTMOCcdepe CONTHEYHOro CBETa BOKPYr CONMHEYHOro ANCKa;
2) HegoCTaTOYHOW TeMNepaTypbl KOPOHbI;

3) yoaneHHocTtn 3emnu ot ConHua;

4) KOHBEKTMBHbIX MOTOKOB.

7. Y710 32 06BbEKT U306paxxeH Ha poTtorpacun?
C SO0F

1) daken.

2) Cnukyna.

3) XpomocdhepHasi BCrbILLKa.
4) MpotybepaHeL.

8. B 2000 roay Habnrogancs MakCMMYM COJNIHEYHbIX NATEH. YKaXuTe npubnusantenbHo rog
6nuxanwero MaKkCMMymMa CONMHe4YHOW aKTUBHOCTH:
1. 2016;



2. 2008;
3. 2005;
4. HeT BepHoOro oTBeTa.

9. LiBeT 3Be34bl 3aBUCUT OT:

1) BO3pacTa 3Be3apbl;

2) pacctosiHms oT CONMHEYHON CUCTEMBI;
3) NPOTSAKEHHOCTN €€ KOPOHbI;

4) Temnepatypbl ee dhoTtocdepsl.

10. Ecnu 3Be3gbl HAaHECTU Ha AuMarpamMmy cnekTp—cBeTumocTb (MepuwnpyHra — Paccena), To
OONbLWMHCTBO M3 HUX OyAyT HaxoAUTLCA Ha rnaBHOW nocnepoBatenbHocTu. U3 3toro
BbITE€KaeT, 4YTo:

1) Ha rnaBHOW NocrnefoBaTENIbHOCTU KOHLIEHTPUPYIOTCA CaMble MOMOAbIE 3BE3[bI;

2) NpoOoMmKUTENBLHOCTL NPebbIBaHUA Ha CTaauy rMaBHOW MOCIEeAO0BaTENbHOCTM MPEBLILLAET BPEMS
3BOJIIOUUN HA OPYTUX CTagunsx;

3) 3TO ABNSIETCA YNCTOW CITyHaMHOCTBIO U HEe OOBbSICHSETCS Teopue 3BOSOLNEN 3BE3;

4) Ha rmaBHOW NocrneoBaTENIbHOCTU KOHLIEHTPUPYIOTCA Camble CTapble 3Be3abl.

11. 3Be3aa Ha guarpamme lMepuwnpyHra — Paccena nocne npeBpalweHusi Bogopoaa B renum
nepemeLaeTcs No HanpaBneHUIo:

1) BBEPX NO rNaBHOM NOCNeaoBaTENbHOCTYU, K roNyObIM ruraHTam;

2) OT rnaBHoOW NocneaoBaTeNlbHOCTU K KpaCHbIM rMraHTam 1 CBepXrmraHtam;

3) B CTOPOHY HU3KNX CBETUMOCTEW;

4) 3Be3ga B npouecce 3BOMOLUN, OOHaXObl MOMaB Ha rMaBHYK MNOCNeAoBaTeNlbHOCTb, OT Hee He
OTXOOMUT.

12. Temnepatypa uecgenabl MMeeT Hanbornbllee 3HaYeHHe:

1) korga paguyc uedenabl MakCUMareH;

2) korga ee obonoYvka CXXnmaeTcs;

3) korga ee ob6onoYvka pacLIMpsaeTes;

4) Temnepartypa uedeunabl He U3MEHSIETCS B npolecce konebaHun.

13. KpaboBmaHasa TYMaHHOCTb AABNSAETCS pe3ynbTaToOM:

1) o6pazoBaHNA NNAaHETHOW CUCTEMBI;

2) BCNbILWKN CBEPXHOBOMW;

3) obpasoBaHust 6enoro Kapnuka;

4) nogcBeYnBaHUA ronyobIM rMraHToM 061acTu NOTHOrO MEX3BE34HOro rasa.

14. fApkas ueHTpanbHasA 4YacTb cdepuyeckor cocTaBnsilOWen, BUAHAA Kak B3gyTve Aucka
ranakTukm:

1) anpo;

2) bangx;

3) WwapoBoe CKOMNmeHune;

4) BCe BblLLE NepeYvnCrieHHoe.

15. Ha pucyHke npegcraBneHa «KoHckas ronoBa». 31o:

1) audbpy3Hast TyMaHHOCTb;

2) HenpaBwWIbHasi ranakTuka;

3) cBeTnast SMUCCUOHHAsA TYMAHHOCTb;
4) TeMHas nbinesas TYMaHHOCTb.



16. BbiGepeTe M3 npeanoXxeHHbIX cpoTorpachmm Ty, Ha KOTOPOW M3obBpaxkeHa cnupanbHas
ranakTtumka.

2)

4)

17. YkaxuTe ycnoBue rmgpocrtatu4eckoro paBHoBecus:

R
d(—pT+P,,)=gpdr dl, =-a,l, +¢,
7 ds
1) 2)
& _ 27v° 1
1(0,0)= S(r)e " sec@dr a, M
ekl —1

3) 0 4)

18. B coctaBe MecTHOW rpynnbl ranakTuk, B KOTOPYH BXOAUT Hawa lanaktuka, TYMaHHOCTb
AHagpomeabl U Apyrue ranakTMku, HaXoAuUTCS OKOJO:

1) 40 ranakTuk;

2) 400 ranakTuk;

3) 1000 ranakTuk;

4) 4000 ranakTtuk.

19. Ecnn B cnekTpe 3Be3gbl NIMHMM Bogopoda OOCTUralOT Haubonblued MHTEHCUBHOCTM,
XOpPOLWO BUAHbI JIMHUA WMOHM3OBAHHOIO KanbLUA, HabnogarTcs cnabble NUHUKM OPYrux
MeTansioB, TO 3Ta 3Be34a OTHOCUTCA K CMeKTparibHOMY Krnaccy:

1) A;

2)F;

3)G;

4) K.

20. Kakon 13 peakuui onpepnensieTca TeMn 3HeproBbigesieHUs Ha rpaMM BellecTBa B LIeHTpe
ConHua?

1)H +4H' - D2+ e’ +V
2) 1H'+1D? — oHe® + V4
3) 2He® +yHed—sHe* + 2 1H!

+
4)/NB - 6CB+ e +v

BapuaHT 6
1. Kocmunueckun Teneckon nm. Xabona umeert guameTp:

1) 2,4 w;
2) 3,6 m;
3)4,5wm;
4)5m



2. bnnxanwasn k ConHuy nnadera:

3. Kak mwyT manbie nnaHeTbl — acteponabl?

1) Mpn HabnogeHNaX B TENecKon acteponabl U3MEHSAIT CBoW Bneck.

2) MNpwn HabniogeHMaX B TeNeckon acteponabl USMEHSIIOT CBOM LiBET.

3) Mo BpaLLeHno Manow nnaHeTbl.

4) Mo cpoTorpadmam, Ha KOTOPLIX acTepons NonyyYaeTcs B BUAE MarneHbKoN YepTOUKN.

4. Y10 3a 06BEKT M306paxeH Ha choTorpachun?

LLlapoBast monHus.
Bonug.

1)
2)
3) Komera.
4) HNO.

5. MepeHoc aHeprum u3 Hegp CornHua HapyXy ocyllecTBNAETCA NyTeMm:
1) TennonpoBogHOCTY;

2) N3ny4yeHns 1 KOHBEKLMH;

3) anekTponpoBOOHOCTY;

4) conHeyHoro BeTpa.

6. Hanbonee MOWHLIMU U ObICTPLIMU BO BPEMEHU MPOABJIEHUAMMU COJTHEYHOW aKTUBHOCTU
ABNAIOTCA:

1) natHa Ha ConHue;

2) npoTtybepaHLbl;

3) dbakensl;

4) CONnHeYHbIE BCMbILLKW.

7. Pazmepbl KPpynHbIX NATEH Ha ConHue cpaBHUMBbI:

1) AOCTUraloT COTEH KUNOMETPOB U CPaBHMMbI C OCTPOBaMu Ha 3emre;
2) cpaBHMMbI C pa3Mmepamu JlyHbl;

3) pocturatot 100 000 kM 1 YacTo NpeBbILAOT pasmepbl 3eMnu;

4) BO MHOrO pas npeBbIWatT pacctosHue ot 3emnu 4o JlyHbl.

8. MpnunHOM NosIBNEeHUsi CONTHEYHOro BeTpa ABMSETCA:

1) CWMbHBIA Pa30rpPeB HWXKHUX CMOEB CONTHEYHOW KOPOHbI MOTOKaMu 3HEpruu, MocTynawwummn 13
NIAOTHBIX HWKHUX crioeB aTMocdepbl ConHua;

2) KOHBEKTUBHbIV NOTOK U3 Hegp ConHua;

3) npoTtybepaHLbl;

4) nsmeHeHne marHuTHoro nons ConHua.

9. N'oanyYHbIN Napannakc:

1) ucnonbsyeTtca ansa onpegeneHms pacctosHui Ao nnaHet ConHeYHON CUCTEMBI;

2) ncnonb3yeTca Ang onpeaeneHns paccTosHUi Ao Gnukanwmx 3sess;

3) 31O paccTosiHne, KoTopoe 3emrnsi NPOXOAMUT 3a OOWH roa

4) ncnonb3yeTcsa Ansa onpegeneHus pacctosHMn go nobon 3Be3gbl B Hawewn [anaktuke.

10. O6nactb 6enbix KapnUKoOB Ha guarpamme lNepuwnpyHra—Paccena pacnonoxeHa:
1) B BEpXHEN NEBOW YacTu AMarpamMmmbl;



2) B BEpXHeW NpaBoi YacTun avarpaMmmel;
3) B HKHEN NeBOW YacTu guarpammbl;
4) B H/XKHEN NpaBOW YacTu guarpammbl.

11. CKopocTb 3BOMOLUM 3BE3Abl 3aBUCUT Npexae BCero oT:
1) cBeTUMOCTY;

2) macchl;

3) TemnepaTypbl NOBEPXHOCTMH;

4) XMMMYEeCKOro cocTaBa.

12. KapnukoBble 3Be3abl cCheKTpanbHbIX KnaccoB B m A, y KOTOpbIX nepuoanyecku
NpPoOUCXoauT CKauKkoobpasHoe yBenuyeHue 6necka Ha 2™— 6™, Ha3bIBalOTCA:

1) 3Be3gamun Tvna RR Jlnpsl;

2) nynbcapamu;

3) uecbenaoamu;

4) KapMKOBLIMU HOBBIMMU.

13. YUepHou ablipon sABNAETCA:

1) Hensny4atowas 3Be3ga HU3KOM TemnepaTtypbl;

2) conHeYyHoe NATHO;

3) TeMHasi TYyMaHHOCTb, Ablpa Ha POHE SPKMNX 3BE3[, Yepes3 KOTOPYHO HE NPOXOAUT U3NYYEHUE;
4) xonnancupytowas 3sesaa, ucuepnasLUas aaepHble UCTOYHUKN IHEPTUN.

14. Kaknm ypaBHeHMeM onucbIiBaeTCs pacnpenerieHne spKocTu no AUCKy 3Be3abl:

1 dl
p,=— 1, do “=—a,l, +¢,
1) C 2) ds
L —7sec®
H=—— 100,0)= S(r)e sec®dr

15. Ha kakon choTorpacdhmmu nsobpaxeHo wapoBoe ckonseHne M13?

1)l

3) 4)
16. TemHas nonoca, uayliasi B4OJb AUCKaA CNUPanbHOW ranakTuku:

1) Henpo3payHbIN CrO MEX3BE3OHOWN cpeabl, CKOMMEeHNe MEX3BE34HOW MbINK 1 rasa;
2) ckonneHne XonoAHbIX 3Be3 NO3OHUX CNeKTparbHbIX KNacCcoB.;

3) obnacTtu, B KOTOPbIX OTCYTCTBYIOT SipKMEe 3BE3apbl;

4) obnacTtu, B KOTOPbIX MHOIO MraHeTapHbIX TYMaHHOCTEMN.

17. Hanun4yme ropmsoHTa BUAMMOCTU BO BceneHHoMm cBA3aHo:

1) ¢ TEXHMYECKMMN OrpaHNYEHNSIMU COBPEMEHHON TEXHUKM HabnoaeHWI;
2) ¢ pacwwmpeHnem BceneHHoW M KOHEYHOCTBIO CKOPOCTM CBETA;

3) c ocTbiBaHWeM BceneHHow;

4) c HanM4Mem CBEPXMAaCCUBHbIX YEPHbIX AbIp.



18. MNapa 3Be3n, ABOMHaAA NMpuUpoaa KOTOpPbIX onpegensieTcsa npu nomowm addekra Jonnepa,
Ha3blBaeTCA:

1) 3aTMEHHO-ABOVHO;

2) cnekTpanbHO-ABOVHOMN;

3) onTu4eckn OBOMHONM;

4) BM3yanbHO-ABOWVHOWN.

19. JluHnu Bogopoaa He 3aMeTHbI cpean O4YeHb UHTEHCUBHbLIX IMHUMA MeTanoB. ProneToBbIN
KOHEeL| HeNnpepbIBHOIO CNEKTpa 3aMeTHO ocnabneH

1) A;

2)F;

3) G;

4) K.

20. HanguTe HeBepHoe yTBepXxAaeHue. OTpuuaTenbHas TeNNOEMKOCTb 3Be3Abl:
1) obecneunBaeT MexaHU4eckoe paBHOBeECHE 3BE3/bl;

2) He no3BoONSAET pa3BMBaTLCA TEPMOSAOEPHOMY B3pbIBY B LIEHTPE;

3) ecTb cnegcTeme TeopeMbl BUprana ang 3esess;

4) BbI3BaHa oTpuLaTENbHOW TENNIOEMKOCTbI0 MOHM30BaHHOIO rasa.

Kputepuu oueHku:
OLEeHKa «OTMMYHO» BbICTaBNAETCA CTYAEHTY, €Cny NPOLEHT nNpaBunbHbix oTBeToB coctasnseT oT 80 o 100 %;
OLeHKa «XOpOLLO» BbICTABMAETCA CTYAEHTY, ECNN NPOLIEHT NpaBuIbHbIX OTBETOB cocTasnseT oT 55 o 79 %;
OLIEHKa «Y[4,0BNETBOPUTENBHO» BbICTABNSAETCS CTYAEHTY, €CINW NPOLEHT NpaBuIlbHbIX OTBETOB cocTaBnseT oT 30
0o 54 %;
OLieHKa «HeydoBMeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, €Cnu NPOLEHT NpaBuiibHbIX OTBETOB COCTaBMsAET OT
0 80 29 %.

19.3.5 NepeyeHb 3agaHni ons KOHTPOIbHbIX paboTt

1) Bo ckonbko pa3s M3MeHMTCA OBMyY4eHHOCTb MMNaHeThbl 3MEeKTPOMAarHUTHLIM W3MyYeHueMm, Npu nepeHoce
nnaHeTbl ¢ opbuTtel pagMycom R1 OT 3Be3gbl ¢ BMAMMOW 3BE3HOW BenuumHon A1, Ha opbuty pagnycom R2
BOKPYr 3Be3[bl C BMOWMOWN 3BE3OHON BenuumHow A2. PacctosiHnst go 1-# n 2-n 3Bé€3g oT 3emnu, L1 n L2
COOTBETCTBEHHO.

A) A1=0,5m, R1=2,27*10"" mm, L1 = 1*10" cm, A2= 8,03 m, R2= 3*10" mm, L2 = 3*10%°cm.

B) A1=15m, R1=5,56*10"" mm, L1 = 4,85*10"° cm, A2= 2,3m, R2= 9,79*10"?mm, L2 = 1,42*10"8 cm.

B) A1=2m, R1=7,74*10° mm, L1 = 7,86*10"° cm, A2= 3m, R2= 9,99*10%° mm, L2 = 7,69*10"° cm.

I A1=30m, R1=7,69*102° mm, L1 = 7,69*10%2 cm, A2= -1m, R2= 2,73*10" mm, L2 = 7,69*10%" cm.
2)Ckonbko BpeMeHu notpebyeTcs cBeTy Ans TOro Y4tobbl AONTM A0 3eMnun OT 0b6beKTa C roguYHbIM napaniakcom
B

A) 0,596831"
B) 0,2984155"
B) 0,1989437"
) 0,14920775"
[opoBbIM BpalleHMeM 3eMin MOXHO npeHebpeyb(paccunTanTe Bpemsa HEOOX0AMMOe CBETy Ans NpeogofieHus
paccTosiHMAa OT 06bekTa, A0 COMHLA).
3) Onpegenute Temnepatypy 3Be34bl Mo eé nokasaTtento useta B — V.

A) —-0,22(bennaTpukc)

B) -0,03 (Purenb)

B) 0,00 (Bera)

IN) 0,65 (ConHue)

OTnuunem cnekTpa u3ny4yeHus 3Be3gbl OT CNeKkTpa M3nydeHus abComnMTHO YepHOro Temna, Takke Kak M
M3MEHEHMEM CMEKTPa WU3NyyYeHus 3Be3dbl NP NPOXOXOEHUW U3MYYEHUS Yepe3 MeX3Be3gHOe MPOCTPaHCTBO
MOXHO npeHebpeyb

4) HanguTte cpegHO NNOTHOCTbL cdpepuyeckon nnaHeTbl pagnycom R obpaluaroulyrocs BOKpYr conHua no
opbuTte ¢ anvHow GonbLuon nonyocu A, ¢ nepvogom obpateqHuns T.

A) A= 149604575 km, R= 6371 km, T = 365,24 gH.

B) A= 799045750 km, R= 65327 km, T = 4456,39 gH.

B) A= 149604575 kM, R= 518540 km, T = 78548,13157 gH.

N A= 149604575 km, R= 788100 km, T = 0,07857 gH.



Macca ConHua Mg=1 .98892*10%%r. 1=3,141592

5) Yemy paBHa aHeprusa nepexofa Mexay aTOMHbIMM YPOBHAMW AalOWUMW B CNeKTpe W3nyyYeHus 3Be3gbl
CMEKTPanbHYI0 NINHWIO C ANWHOW BOSHbI
A) 1,932A
B) 2,285A
B) 1,537A
M) 0,708A
KakvuM XuMuyeckum anemeHTam npuHagnexart 3TV NnHUn?
OtBeT BbipasuTe B 3B 1 B [x.

19.3.6 Tembl pedhepaToB
1. TepmosinepHble peaklUy KaK UCTOUYHUK 3BE3THON SHEPTUU (IPOTOH-NIPOTOHHBIN LTUKII).
TepMosiiepHbIC peakuu KaK MCTOYHUK 3BE3AHON dHEPTrHH (YrJIepOIHO-a30THBIHM LIHKII).
ConHeuyHble HEUTPUHO.
CBEpXHOBBIE 3BE3/IBI.
Conueunoe sipo. KoHBekus u rpanymsmus.
HelitpoHHble 3BE3/bI.
OcTaTKku CBEpXHOBBIX
YaudunupoBanHas moaeiab Al'S.
Teopus bonsmoro B3peisa.
Hama IN'anakTuka.
[[TapoBbI€e 3BE€3HBIE CKOILJICHUS.
. I[InanerapHble ra30Bble TYMaHHOCTH.
. uddy3HbIe Ta30BBIC TYMAHHOCTH.
. TeMHbI€ U CBETJIbIE ra30IbLIEBbIE TYMAHHOCTH.
. MecTHas rpynmna.
CKomieHus U CBEPXCKOIUJICHUS TaJIaKTUK.
®du3nyecKkre CBOKMCTBA 3BE3]1 BEpXHEH 4acTy [ J1aBHOM MOCII€10BATEIbHOCTH.
®du3nueckre CBOKMCTBA 3BE3]1 HUKHEN yacTu [ 1aBHOM Mocie10BaTeIbHOCTH.
®dusndecKkre CBOMCTBA 3BE3]1 BEpXHEH yacTy [ J1aBHOM MOCIIE10BATEIbHOCTH.
. O6pazoBanue 3BE3.
. OBoJO1USA 3BE3].
. 3axoH Xab0ma.
. du3nyeckue CBOMCTBA IUIAHET-TUTAHTOB.
. KBazapsl.
. OcHOBHBIE IPOOJIEMBI B PEIICHUH BOMIPOCA O JajbHEHIIeH 3BooIuu BeeneHHou.
. Ledenmasr.
CrnekrpanbHas Ki1accu(uKalus CTalluOHAPHBIX 3BE3I.
. JlnarpamMmma cneKTp—CBETUMOCTb.
. 3aTMEHHbIE TTIEPEMEHHBIC 3BE3IbI.
. Hedenmasr.
. AkTHBHBIC 00pa30BaHUS B COTHEUHOU aTMochepe.
. O6pazoBanue 3BE3.
. OBoJO1USA 3BE3].
. 3axoH Xab0ma.
. du3nyeckue CBOMCTBA IUIAHET-TUTAHTOB.
. KBazapsl.
. OcHOBHBIEC IPOOJIEMBI B PEIICHUH BOMIPOCA O JajbHEHIeH 3Boonuu BeeneHHoM.
. Pusnyeckue CBOMCTBA IJIAHET 36MHOM IPYIIIIHI.
. PaccesiHHBIE CKOTUIEHUS.
. HoBrle 3Be315bI.
. DpyNTHUBHBIC NTIEPEMEHHBIE.

XN R
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41. CyOxapiuku.

42. KpacHble TUTaHTHI.

43. benble KapiauKu.

44. YépHble IbIPHI.

45. TemHBbI€ U CBETJIbIE Ta30MbIIIEBbIE TYMaHHOCTH.
46. Knaccudukanms raJakTuk.

47. AKTUBHBIE rajlakTU4YeCKUe aJipa (KpoMe paauorajiakTUK U KBa3apoB).
48. PamyorajgakTHKH.

49. ®orocdepa.

50. Xpomocdepa.

51. ConHeuHasi KOpoHa.

- OUEHKa «3a4yTeHO» BbICTaBMSETCA CTyOeHTy, €CnM TMOSIHOCTbI packpbiTa Tema,
npasunbHO ohopmMrieHa neyaTHasi Bepcus pedepara;

- OLeHKa «He 3a4TeHO» BbICTaBMAETCA CTYAEHTY, ecnu pedyepaT He MOArOTOBMEH, He
MOSIHOCTLIO packpbiTa TemMa, He ohopMIieHa nevaTHasa Bepcus pedepara.

19.4. MeToan4yeckme matepuanbl, onpeaensowme npoueaypbl oUeHUBAHUA 3HAHUA, YMEHUN,
HaBblIKOB U (MNU) onbiTa AOeATEeNbLHOCTU, XapaKTepusywlux 3Tanbl ¢GopMupoBaHuA
KoMneTeHuun

OueHka 3HaHUIN, YMEHUI N HaBbLIKOB, XapakTepuaytoLas atanbl GoOpMUPOBaHNSE KOMNETEHLMIN B
paMKax U3y4yeHns ANCUUNINHBI OCYLLECTBNSAETCS B X04€, TEKYLLEN N MPOMEXYTOYHON aTTecTalun.

Tekywas atrectaums nNpoBOAUTCS B COOTBETCTBUM C [MONOXeHWeM O Tekyllen aTtrectaumm
oby4yarowmxca no nporpamMMamMm Bbiclero obpasoBaHusi BopoOHeXcKoro rocyaapCTBEHHOrO
yHMBepcuteTa. Tekywas atrectaums npoBoauTca B popmMax: YCTHOro onpoca (ppoHTanbHas
Oecena); MMCbMEHHbIX pPaboT (KOHTPOSbHbIE, BbIMOMHEHME MPAKTUKO-OPUEHTMPOBAHHbBIX 3adaHuMN,
nabopatopHble paboTbl, pedepaTsbl); TECTUPOBaHMS. Kputepumn oLeHnBaHnsi NpMBEAEHbI BbiLLE.

MpomexyToyHast aTTecTaumsa NPOBOAUTCS B COOTBETCTBMM C [10NOXEHNEM O NPOMEXYTOYHOM
aTTecTauyum obyyarLmxcsa no nporpaMMam BbicLLero o6pasoBaHus.

KOHTponbHO-n3MepuTenbHblE MaTepuarnbl NMPOMEXYTOYHOM aTTecTauuMm BKIOYalT B cebs
TeopeTnyeckne BOMpOChl, NO3BONAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUIM U NpaKTUYecKne
3aflaHnsi, NO3BONAIOLLMNE OLEEHUTb CTENEeHb CHOPMMUPOBAHHOCTM YMEHUI 1 HABBLIKOB,

Mpy oLEeHMBaHWM UCMONb3YHTCS KONMMYECTBEHHbIE W KavyeCTBEHHble LKanbl oueHok. Kputepuu
OLIEHMBAHMS NPVBEAEHbI BbILLE.

Cocrasutenu:

NeoHosa JInaHa KOpbeBHa, -
KaHOMaaT U3MKO-MaTteMaTUYecknx Hayk, AOLUEHT Lo

Mporpamma pekomeHgoBaHa HMC dm3ndeckoro akynoreTa

(HaumeHoBaHuWe dakynbTeTa, CTPYKTYPHOro noapasgeneHuns)
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