MMNMHOBPHAYKN POCCUN
®E[IEPATNIbHOE FOCYAAPCTBEHHOE BIO[DKETHOE OEPA30BATENbLHOE YYPEXAEHUE
BbICLLIEFO OEPA30BAHUSA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXIOAKO
\/aae,qyrommm kadheapoii
) BOTVKA 1 cnekTpockonuu
7 (OBuunHHMKOB O.B.)

"nodﬁua:, pacuwughposka nodnucu
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PABOYAS MPOrPAMMA YYEEHOW OUCLUMNINUHDI

51.0.34 AcTtpodusuvka

Kod u HaumeHosaHue ducyuniuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rrnaHom

1. Kog ¥ HauMeHOBaHMe HanpaBlieHus NoAroToBku/cneymnarnbLHOCTHU:
03.03.02 dusmka

2. Mpodunb nogroroBku/cneymnanusaumua: Prsnka MEONLNHCKNX, NA3EPHbIX
TexXHonorun n HaHomaTepuasnos

3._KBanudumkauma sBbinyckHuka: 6akanasp
4. dopma obGy4eHUs: oYHas

5. Kadbeapa, oTBevalowlasn 3a peanusaumio AUCLUNIUHbI: ONTUKN N CNEKTPOCKONUN

6. CoctaBuTtenu nporpammsbi: JleoHoBa Jinana KOpbeBHa, K. ©.—M. H., AOLEHT

7. PekxomeHpgoBaHa: HMC dusmndeckoro dakynbrerta, npotokosi Ne6 ot 13.06.2024

8. YuebOHbIM roa: 2027-2028 CemecTtp(bl): 7



9. Uenu n 3apauv y4e6HON ANCLUNIIUHBI:

Llensimu oceoeHusi y4ebHOU OQucyuniuHbl S6aromcs. (opMupoBaHne Yy CTYOEHTOB,
obyvamwmxca Ha uandeckom ¢akynbTeTe, COBPEMEHHbIX MNPEeACTaBMEHUA O CTPOEHUN W
aBonounn BceneHHoWn, ranakTuk, 3Besn, NokasaTb 3KCMEepUMEHTasnbHble M 0bLeTeopeTuyeckne
BO3MOXHOCTM COBPEMEHHOWN Haykun B uccriegoBaHum Kocmoca n KocMmyecknx o6 beKkToB.

3adayu y4yebHoU OucyuUnUHbI:

- o6ecneunTb rnybokoe NoHMMaHue CTygeHTamu cneumdukm actpodmanyeckmx npobnem u
METOLOB MCCNEAOBaAHNS;

- NoKasaTb Ha npumepe acTpodU3nNKK 3BE3L B3aMMOAOMOSMHSAIOLYI0 POSlb SKCNEPUMEHTA U
Teopun, AaTb KOHKPETHbIE 3HAHMSA MO CBOMCTBAM U CTPOEHUIO CTaLUMOHAPHbIX N NEPEeMEHHbIX 3Be3[,
onucatb Npouecchl 06pas3oBaHUs U CTapeHus 3Be3f;

- AaTb OCHOBHbIE NPEACTaBIEHMSA O CBONCTBAX PENSTUBUCTCKNX OOBEKTOB (YEPHbIE AbIPbl);

- AaTb OCHOBHbIE MOSIOXKEHMA O CTpoeHnn Hawen ManakTvku n knaccuduumnpoBaTb gpyrue
ranakTuku;

- cchopmmupoBaTh NpaBuITbHOE ECTECTBEHHO-HAY4YHOE MMPOBO33peHne o Meramupe.

10. MecTo yuye6HOM ancuunnuHbl B cTpykType OOIN: o6s3amenbHas yacme b6rioka b1.

11. MnaHupyeMmble pe3ynbTaTbl 06y4eHUA No AucumMnanHe/Moaynio (3HaHUA, yMeHuUs,

HaBbIKI/I), COOTHEeCEeHHbIle Cc nnaHnpyeMmbiMu pe3ynbTaTtaMu OoCBO€eHuA
obGpa3oBaTenbHOM NporpamMmbl (KOMNEeTEHUMAMN) U UHOUKATOPaMU UX OOCTUXKEHUSA:
Kon HasBanue Koa(sr) Wnnukarop(sr) IInanupyemsie pe3ynbTaThl 00ydeHUs
KOMIICTCHIINN
OIIK-1 Criocoben OIIK-1.4 Pemaet Tunosbie 3HaTb: npegMeTr UK 3agaun  AcCTpodm3umKu,
TPUMEHSTH 0a30BbIC 3a/1a4d C yU4eTOM Knaccmdukaumio  KOCMUYECKUX  ODBEKTOB,
3HaHUS B 001aCTH OCHOBHBIX IIOHATHH | XapakTepucTukW, COBPEMEHHOEe npeacTaBneHne
¢busHKo- n o0mux 06 ycTpoucTse BCEINeHHOW; OCHOBBbI
MaTeMaTHYECKUX U 3aKOHOMEPHOCTEH, | TEOpPEeTU4EeCKOMn acTpodun3nkum, 3NEMEHTHI
(WTn) ecTeCTBEHHBIX chOpMyIHPOBaHHBIX | PENATUBUCTCKOM acTpPOU3UKK, TeopeTudeckme
HayK B cdepe cBoeit B paMKax 0a30BBIX | NMpeAcTaBreHus o0 aBoniounM 3BE34, ranakTuk;
po(heCcCHOHABHOM JIMCIIATUTHH yMeThb: NPUMEHSATb Nony4YeHHble
JeATETbHOCTH €CTECTBEHHBIX HAYK | €CTECTBEHHOHAYYHbIE 3HAHUS ONSA pelleHns 3agay
(mpesxze Bcero acTpoun3nku; ncnonb3oBaTtb 6a3oBble
XUMHH, OUONOTHH, | TEOPEeTUYeckue 3HaHMA dyHOaMeHTanbHbIX
9KOJIOTUH, HAYK O pasgenoB obuien M TeopeTvyeckon u3vku Ans
3eMJIC M YeNOBeKe) | pelleHuns 3agadv actpoduanku;
OIIK-1.5 YwMmeer BnapgeTb: HaBblkaMu MCMoNb3oBaHUA 6a30Bbix
HCIIOTB30BAaTh €CTEeCTBEHHOHay4Hble 3HaHWM MOMNYYEHHbIX U3
3HAHWS OCHOBHBIX | Kypca acTpoM3nKM; HaBblkaMu WCMONb30BaHUSA
3aKOHOB 6a3oBbIx TEopeTU4EeCKnx 3HaHWN
€CTECTBEHHOHAy4Hbl | (DYHAAMEHTanbHbIX pasgenos obwen n
X JUCHHUILUIAH B TeopeTn4eckon Pn3nKN ans peLleHns
npodeccHoHanbHoi | NPUKNaAHbIX 3a4a4 acTpomU3UKN.
ACATCIBHOCTH
OIIK-1.6 | Bnanmeer HaBBIKAMH
HUCIIOJIb30BAaHUA
3HAaHMUI 0 METOJax
HCCIIeI0BaHUS,
COBPEMEHHBIX
KOHICITIIUAX,
JOCTHIKCHUAX U
OTpaHUYCHUAX
CCTCCTBCHHBIX HAYK
MPH pELICHUN
MPAKTUYICCKUX
3a1ad4,
CTPpYKTYpHUPOBAHUSI
€CTCCTBCHHO-
Hay4HOMU




uHpopmanuu

OIIK-2 | Crocoben npoBomuts | OTIK-2.1 Bribupaer u 3HaTb: TEOPETUYECKNE OCHOBbI aCTPOPU3NKY;
Hay4YHbIC UCTIONB3YeT yMmeTb: obpabaTtbiBaTh nHdopmaumo no
HCCIIEIOBAHUS COOTBETCTBYIOIME | MPOBNEMHbIM TeMam acTPOPU3NKN
busryecKux pecypcesl, BnageTb: HaBblkaMu paboTbl C COBPEMEHHLIM
0OBEKTOB, CHCTEM U COBPEMEHHBIE MaTemaTudeckum obecrnedeHneM anst obpaboTku
HPOLIECCOB, METOJUKH U acTPOHOMMYECKUX HabnoaeHnd
00pabaThIBaTh U 00opymoBaHUE LIS
NPE/ICTABIATh MIPOBECHUS
9KCIIEPUMEHTAIIbHBIE IKCIEPUMEHTAIBHBIX
JIaHHbIE HCCIIEI0OBaHUN U
U3MepeHui
OIlK-2.2 OO6pabaTsiBaeT u
MIPEACTaBIsCT
MOJTy4EHHBIE
JKCIIEPUMEHTAIIbHBIC
JIaHHBIE LIS
MOJTyYeHHs
000CHOBaHHBIX
BBIBOJIOB

12. O6beM gncumunnuHbl B 3a4eTHbIX eguHuuax/yac. — 2 3ET / 72 u.

CDopma npome)lcyTquoﬁ aTrecTauumm: 3a4eT C OLEHKON.

13. TpyaoemkocTb No BuAgam y4ebHon paboTbl

TpyooemkocTb
Bug yuebHoit paboTsl Bcero [o cemecTpam
Ne 7
AyOUTOPHbIE 3aHATUSA 54 54
nexkumm 18 18
B TOM Yucre: npakTuyeckme
nabopaTtopHble 36 36
CamocrosaTensHasa pabota 18 18
KypcoBasi paboTa
B TOM uucne: | (MPOEKT)
KOHTPOSb
dopma NPOMEXXYTOYHOW aTTecTaLum
3auem ¢ ouyeHkol
UToro: 72 72

13.1. CopepxaHue AUCLUNIUHbI

n/n HanmeHoBaHue pa3gena
CogepxaHue pasgena AncunninHbi
ONCLUUNNUHBI
1. Jlekumn
1.1 BeegeHue. MNpeameT n 3agaun | BeegeHue. MNpegmeT u 3agaymn actpodumsmnkn. Knaccmndbumkaums
acTpOU3UKMN. KOCMMYECKNX OO BEKTOB.
Knaccudmkauns KocMnyeckmnx
OOBbEKTOB.
1.2 OCHOBHbIE XapaKTEpPUCTUKN OCHOBHbIE XapaKTepPUCTUKN HOpMarbHbIX 3B€3[ (3Be3gHas
HOpManbHbIX 3BE3[,. BENunYyMHa, macca, paguyc, Temneparypa). Metoabl nx
onpegenenna. Pacctoanns oo 3sesa. Metoabl onpegeneHns
pacctosHun. CnekTpanbHasa knaccudukalums HopMarbHbIX
3Be3d. [lnarpamMmma cnekTp-CBETUMOCTb.




1.3

MCTOYHMKM 3BE3OHON SHEPTUN.

WNcTouHmkn 3Be3gHON aHeprumn. MpaBuTaunoHHas SHeprus.
TepmosifiepHble peakUmmn Kak UCTOUYHUK 3BE34HOW SHEepruu.
CornHeYHble HENTPUHO.

1.4 MNepemeHHble 3BE3AbI. 3aTMeHHO-NepemMeHHbIe 3Be3bl U NX POSib B PELLEHUM
acTpodusndeckunx sagad. Llecdbenabl n gpyrne tunbl
NynbCUpYOLWNX 3Be34. DPYNTMBHbIE NEpPEMEHHbIE. HoBble 1
CcBepxHoBble 3Be3abl. [lynbcapbl.

1.5 ConHue. ConHue. dotocdepa. Xpomocdepa. KopoHa. AKTUBHbIE
obpasoBaHuMss Ha ConHue (nNsaTHa, dakenbl, BCMbILWKW,
npotybepaHubl).

1.6 OcCHoBbI TEOPETUYECKOM OCHOBbI TEOPETMYECKOW acTpodUn3nKN. YpaBHEHME NepeHoca

acTpoU3UNKM n3nydeHnsi. YpaBHeHUE Ny4YncToro paBHOBECUS.
Pacnpegenenune spkoctu no ancky ConHua v 3sesg.
JlokanbHOe TepMoaMHaMmyeckoe paBHoBecUue. YpaBHeEHNE
rmgpoctaTnyeckoro pasHosecus. CtpoeHne ConHua 3Be3g.

1.7 OBonouna 3sean. OBonouns 3Be3a. JKcnepuMeHTanbHble JaHHble 006 3BonoLUn
3Be3a. ObpasoBaHue 3Be3a. K13Hb Ha rmaBHoOM
nocrefoBaTenbHOCTU. 3aKuYnTeENbHasa CTaaus SBOSHOLMU
3Be3q. OCHOBHble CBOWCTBA YepHbIX Ablp. benble abipbl.
OBONOUUS YEPHbIX AbIp.

1.8 OnemeHTbl penAaTUBNCTCKON OnemeHTbl penATMBUCTCKON acTpodusnkn. NHTepsan

acTpoU3nNKK. NpoCTpaHCTBa-BpEMEHU B koopauHaTtax Lsapywmnsga

1.9 [ManakTuku. BHeranaktunyeckas actpoHomMus. Knaccudukauus ranaktumk.
[BmxxeHne ranakTuk. 3akoH Xabbna. MNoHaTne o bonbliom
B3pbIBEe N 0OpasoBaHnn BceneHHol. Hawa ManakTuka.
"asonbineBble TyMaHHOCTU. LLlapoBele ckonneHns. CTpoeHue
ManakTukn. [BmxeHune 3Be3n B [anaktuke. CnvpanbHbie
pykaBa. KapoTaunoHHbIN KpyT.

| 2. MpaKkTn4yeckKne 3aHATUA
3. JlabopaTopHble paboThbl
3.1 3yueHne dmnsnyeckmnx M3yueHne knaccudumkaumm 3Be3gHbIX CMEKTPOB, onpeaerieHne
XapakTePUCTUK CTaLMOHApPHbLIX | LIBETa U CBETUMOCTM 3BE3A. M3yuyeHne mMeTonoB onpeneneHus
3Be3g TemnepaTypbl, Macc 1 pagnycoB 3B€3[.
3.2 KpaTHble 3B€3apbl. HabniogeHve paBowHbix  3Bé€3a4. Onpepgenexnve  Bnecka,
lMepemMeHHble 3Be3[bI. CBETUMOCTM W pPaCCTOSHWUS Mexay 3Bé3gamum B KpaTHOW
cucteme.  VccnegoBaHme — KpuBbiX  Brnecka  pasnMyYHbIX
nepemMeHHbIX 3B€34 METOAOM DOTOMETPUMN.

3.3 ConHue N3ydyeHne dmsmdecknx xapaktepuctuk CornHua M akTUBHbIX
obpasoBaHuit Ha ConHue.

3.4 "anakTukm M3yyeHne CTpoeHMs ranakTuk U X CKONMEHNN.

13.2. Tembl (pasgenbl) AUCLUNSIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHaTUIA (YacoB)

n/ HavmeroBakme Tembl Jlekum CamocToaTenbH

o (pasgena) gucumnmHbl " MpakTnyeckme | JlabopaTopHble asi pa6oTa Bcero
BeepeHue. NpegmeT u 3agayumn

01 | actpodusmkmn. Knaccudgpmkaums 1 0 2 3

KOCMUYECKUX 06 BbEKTOB.

OCHOBHbIE XapaKTepUCTUKK

02 HOPMarbHbIX 3B€3[. 2 0 10 2 14

03 | NcTOYHMKM 3BE3OHOA SHEPTUN. 2 0 2 4

04 | MNepemeHHble 3Be3abl. 2 0 10 2 14

05 | ConHue. 2 0 8 2 12
OCHOBbI TEOPETUYECKON

06 acTPOU3NKM 3 0 j 2 5

07 | 3Bsontouus 3Be3n. 2 0 - 2 4
OneMeHTbl penaTUBMCTCKON

08 aCTPOUIUKN. 2 0 } 2 4

09 | ManakTukm. 2 0 8 2 12
UToro: 18 0 36 18 72




14. MeToan4yeckue ykasaH1MA Ans ooy4aroLWmUxca no 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu obydarouuMCs Mo 0C8OEHUK QUCUUMNUHbI: paboma ¢ KOHCrekmamu f1ekyud,
rpe3eHmayUoOHHbIM MamepuarsoM, 8bINo/IHeHUe npakmuyeckux 3adaHudl, mecmos, 3adaHuli mekyuw,eu
ammecmauyuu u m.o.)

OCHOBHbIMU 3TanamMn OCBOEHWUSI AUCLMNINHBI ABNSAOTCS:

1) Jlekumn. B xoge NEKUMOHHBLIX 3aHATUIA CTyAEHTY HeobXoAMMO BECTM KOHCMEKTMpOBaHME y4yebHOro
matepuana. Obpawate BHMMaHWe Ha kateropuv, OpPMYySIMPOBKW, pacKkpbiBallUMe CoAepXaHWe Tex Wnu
WHBbIX SBINEHWIA N NPOLECCOB, Hay4Hble BbIBOAbI M MPaKTUYECKUE peKoMeHOauuu, NONOXUTENbHbLIA OMbIT B
opaTopckom uckyccTee. XKenaTenbHo ocTaBUTb B paboyMx KOHCMEKTax Moss, Ha KOTopbIX AenaTb NOMETKU
M3 pPEeKOMEHAOBaHHOW nuTepaTtypbl, [OOMOSMHAWMEe MaTepuan MpocnyLaHHoONn nekuun, a Takke
nogyepkuBaoLLmMe 0cobyo BaXXHOCTb TEX UMK MHBIX TEOPETUYECKNX NOMNoXeHun. 3agaBaTtb npenogasaTento
YTOYHSAIOLLME BONPOCHI C LENbI0 YACHEHWS TEOPETUYECKMX NONOXEHUN, pa3peLleHnst COPHbIX CUTYaLmn

OpraHusaumoHHas CTPyKTypa HeKUMOHHOro 3aHsatusa: 1. dopmynupoBka TeMbl, Uenew 3aHATuS,
noctaHoBka nNpobnemHoro Bonpoca. 2. PasbsicHeHne BOMpOCOB TEOPETUYECKOrO M NPaKTUYECKOro nnaHa ans
pelleHns nocTaBneHHon npobnembl. 3. PaccmoTpeHue nyTen peleHus npobrnemMHoro Bompoca Ha
KOHKpPETHbIX npumepax. 4. 3aknioveHue, ¢opmynupoBka BbIBOOOB. 5. dopmynupoBka 3ajaHus ans
CaMOCTOSATENbHON JomallHeln paboTbl. O3By4MBaHWE TEMbI CIEQYIOLLENO 3aHATUS

2) IabopaTtopHble 3aHATMA. Mpu NoaroToBke K NabopaTopHbIM 3aHATUAM CTyAEeHTaM pekoMeHayeTcs:
BHMMATENbHO O3HAaKOMMUTBLCS C TemMaTuKon nabopaTopHow paboTbl, MPOYECTb KOHCMEKT NEKUMU No TEME,
N3y4nTb PEKOMEHAOBAHHYH NUTEpATypy; COCTaBWUTb KPaTKUA KOHCMEKT, B KOTOPOM yKasaTb Lenb paboTsl,
obopynoBaHue, onncaHuMe YCTAHOBKM WM METOAMKM W3MEpEHWs;  MPOBEPUTb CBOM 3HAHUSA, OTBevasl Ha
BOMPOCHI A1 CAMOMNPOBEPKN; €CMNW BCTPETATCH HE3HAKOMble TEPMUHbI, 0683aTenbHO 06paTUTLCA K Cnosapio
1 3adhmkcMpoBaTb MX B TETpaam; Npy 3aTpyaHEHUAxX cpopmynmpoBaTb BONPOCHI K NpenogasaTtento.

OpraHusaunoHHas cTpykTypa nabopaTtopHoro 3aHatusa: 1. PopmynupoBka Lenemn 3aHATUS 1 OTBEThbl Ha
BOMpOChbl CTyAeHToB. 2. O3HaKkoMIeHune C TeopeTMYecKom OCHOBOW paboTbl, OCHOBHbIMWM NpUEMaMK U
TexHukon 6esonacHocTn npu pabote C wucnonbdyembiMy npubopamu n peaktmBamu.3. BbinonHeHue
aKCneprvMeHTansHom Yyactun paboTbl. 4. O6paboTka aKCneprMeHTanbHbIX Pe3ynbTaToB U NPeaocTaBneHme nux
ONs NpeaBapuTENbHON NPOBEPKN NpenofaBaTento.

3awwuta nabopaTopHon paboTbl NPOBOAUTCS C LENbl BhISIBIIEHNS YPOBHA OCBOEHMS matepuana no
TemaTuke paboTbl, CMOCOBHOCTM AaTb NPaBUIbHYIO TPAKTOBKY pe3ynbTaTam, Nofly4YeHHbIM NPU BbIMOSIHEHUN
paboTbl. 3awwuta paboTbl 3aknovaeTcda B odopmrieHnn paboTt, ycTHom Oecene npenogasaTens co
CTYLEHTOM MO MNOMyYeHHbIM B paboTe pe3ynbTataM M OCHOBHBIM TEOPETUYECKUM MOHATUSAM MO Teme paboThbl.

3) CawmocroatenbHas pabota cryaeHTa. N3yyeHne y4ebOHONM, HAay4HOM M METOAMYECKON NUTepaTtypbl,
mMaTepuanoB NEpPMOSUYECKNX N3AaHUI C MPUBMEYEHMEM 3NEKTPOHHBIX CPeaCcTB Hay4YHON UHGOPMaLnK.

4) TlogrotoBka K artTectaumu. B xoge noOArotoBkM K TeKywum artrectaumsaMm M NPOMEXYTOYHON
aTTectaumMn CTyAEeHTY PEeKOMEHAYeTCs aKTMBHO MCNOMb30BaTb ANEKTPOHHLIN 06pasoBaTenbHbIN nopTan
Moodle — anekTpoHHas cpeda OMCUMMMAMHBI, C NPeAoCTaBfEHMEM Npe3eHTauun Nekuui, 3agaHvi ans
BbINOMHEHNS NpaKTU4ecknx paboT, AONONHUTENBHOIO TEOPETUYECKOro MaTepumana n HopMaTUBHO-MPAaBOBbIX
AOKYMEHTOB MO TeMam U nepeyHert BONpPOCOB ANs NOATOTOBKU K TEKYLUMM aTTecTauusMm 1 NPOMeEXyTOYHON
aTTectaumun. Takke CTyOeHTY peKkOMeHAyeTCsl UCMOoNb30BaTb BECb HAOOP METOO0B 1 CPEACTB COBPEMEHHbIX
NH(OPMALIMOHHBIX TEXHOMOMMI ONA U3ydeHUs OTEHYECTBEHHOW 1 3apybexxHon nutepaTypbl NO AUCUMNINHE,
OLEHKN M aHanu3a ee TeKyllero COCTOSIHMA U nepcnekTuB pa3sutus. EMy npegoctaBnsieTcs BO3MOXHOCTb
paboTaTb B KOMMbIOTEPHBIX Knaccax dakynbteTa (313a ayguTtopus), MMeTb JocTyn K MIHTepHeT-pecypcam u
3MNEKTPOHHOW MO4YTE, MCNOoNb3oBaTb MMeRLWMecs Ha Kadedpe ONTUKM U CNEKTPOCKONMU (OU3NYECKOro
dakynbTeTa MHPOPMAaLMOHHbIE TEXHOMOMMU, UCMOSb30BaTh pecypcbl 3oHanbHOW Hay4yHon budnuotekn BIY,
B TOM YMCre 3MEKTPOHHO-6MBNNOTEYHbIE CUCTEMBI.

15. Nepe4yeHb OCHOBHOM U [OMOJIHUTENBLHOW NUTEPATYPbl, PECYPCOB MHTEPHET,
HeoO6XoAUMbBIX AN OCBOEHUA AUCLIUMNIIUHDI

a) OCHOBHas nuteparypa:

Ne n/n MICTOYHMK
lNycenxanos, M. K. OcHoBbl acTpodumankm : ydiebHoe nocobue / M. K. lN'ycennxaHoB. — 4-e n3g., ctep. —
1. CankT-leTepbypr : JlaHb, 2019. — 208 c¢. — ISBN 978-5-8114-4037-5. — TeKCT : aNeKTPOHHbIN // JaHb :

3NeKTPOoHHO-6nbnmnoTeyHas cuctema. — URL: https://e.lanbook.com/book/114694

JlaTbiwes A.H. Actpodmauka : y4ebHoe nocobue / A.H. JlaTeiwes, J1.1O. JleoHoBa ; BopoHexckuii

2. rocyaapcTBeHHbI yHUBepcUTeT . - BopoHex : 3gaTenbcko-nonurpacunyeckuii LeHTp BopoHexckoro
rocygapcTBeHHoro yHmsepcuteta, 2013 . - 335 c.

AcTpodusumka 3Be3q : yuebHoe nocobue : [cTya. 4-ro Kypca ums. dak., 1-ro kypca dak. reorpacumu,
reoskonoruu n typmama BI'Y, a tarke cTyg., obyyarowmmcs no nporpammam cpegHero npod. obpasoBaHua




(CMNO), ansa Hanpaenenwnii: 03.03.02-®unsuka; 03.03.03 - Pagnodusmka, 05.03.02 -I'eorpacums] / BopoHex.
roc. yH-T ; [cocT.: J1.KO. JleoHoBa u gp.] .— BopoHnex : U3gaTtenbckuii gom BI'Y, 2018

0) gononHUTenbHasa nuTeparypa:

Ne n/n McToYHUK

4 KoHoHoBMY 3. B. O6wwmn kypc actpoHomun : y4eb. nocobre Ans cTygeHTOB yH-TOB pas3nud. npoduns /
3. B. KoHoHoBuY, B. V. Mopo3s ; nog pea. B. B. MiBaHoBa . - M. : YPCC, 2001 . - 542 c.
MapTbiHoB [1. A. Kypc oblewn actpodmankm : y4eb. ans CTyAeHTOB YH-TOB, 00y4. No cneunansHOCTM
"ActpoHomus" / [1.A. MapTbiHoB . - M. : Hayka, 1988 . - 640 c.
Cobones B. B. Kypc Teopetnyeckoi actpocuankm / B. B. Cobones . - M. : Hayka, 1985 . - 502 c.
HarvpHep . L. SnemeHTbl kocMonorum : y4e6. nocobue / 1. . HarupHep . - CI16. : U3g-Bo CI16. yH-Ta,
2001 .-71c.
BakynuH IM.N. Kypc obwen actpoHomum / . WN. BakynuH, 3. B. KoHoHoBuy, B. U. Mopos. - M. : Hayka,
1983. - 560 c.
LLiknosckuin N. C. 3Be3gbl: nx poxaexue, xusHb n cmepts / U.C. LUknosckui. - M. : Hayka, 1984 .- 382 c.

10 Bpayne C. A. PagmoBonHbl pacckasbiBatloT o BecenenHoli / C. A. Bpayae, B. M. KoHTopoBwuy . - Kues :
Hayk. gymka, 1982 . - 235 c.

11 PesynbTtathl HabnogeHui ConHua Ha paguoteneckone PATAH-600 B gruana3oHe BonH 0,8-31,6 cwm,
1984 r./borog B. M. [n gp.]- M., 1992 .- 185 c.

12 XokuHr C. KpaTkas uctopusi BpemeHu: ot 6onbLuoro B3pbia 4o YepHbix Ablp / C. XokuHr. - CI16. :
Amdopa, 2000 . - 266 c.

13 Ypanbckas B.C. CoBpeMeHHOe npeacTaBneHre o0 CTpoeHnn u coctaBe ConHEYHOM cuctemsl : y4eb.
nocobue / B.C. Ypanbckas, B.H. Pacxoxes. - Boporex : JION BI'Y, 2004 . - 39 c.

14 dunsuka kocmoca. ManeHbkas aHUmknoneaus / nog pen. C.b. MukenbHep. - M. : CoB. aHuuMknonegus, 1976.
- 656 c.

15 Hosukos U. 1. dusmka YepHbix apip / . A. Hosukos, B. M. ®ponos . - M. : Hayka, 1986 . - 326 c.

16 3enbposud A.b. PenaTtuenctckas actpodmanka / A.5. 3enbgosuy, B.I. ®ponos . - M. : Hayka, 1967 . -
654 c.

17 'vH36ypr B.J1. TeopeTnyeckasi puanka un actpodmanka: gon. rmassl / B. J1. TuH36ypr . - M. : Hayka,
1987 .- 486 c.
omynunHa H. OTKkpbITas acTpoHOMMUSA [ONeKTPoHHbIN pecypc] : MNMonHbIA MHTEPaKTUBHBIA KypC
aCTPOHOMUM ANS YYaLLMXCS LUKOS, NIMLEEB, MMMHAa3uN, KONnemKen, CTyaeHTOB TEXHUYEeCKMX By30B / H.
FomynuHa ; Mog pea. B. CypanHa .— Bepcusa 2,5 .— M. : dusmkoH, 2002 .— 1 anekTpoH. onT. AUCK

18 (CDROM) .— Windows 95/98/Me/NT/2000/XP, Microsoft Internet Explorer 5.0 (ecTb Ha ancke ¢
nporpammoin), npoueccop Pentium 150 MI'y, 64 MB onepaTtunsHoin namsath, 200 MB cBo6oaHoro mecta
Ha XXeCTKOM AuCcKe, YCTPOWCTBO AN YTEHUst KOMNakT-guckoB unu DVD-aunckoB, pa3pelueHre akpaHa
800x600 ¢ rnybuHon useTa 16 bit, MbiLb.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypchbl MHTEPHET)™:
Ne n/n Pecypc

10 OneKkTpoHHO-6MbnmoTeyHasa cuctema BOOK.ru https.//www.book.ru/

11 3BC «MNATPOPMA FOPANT» — https://urait.ru/

12 OBC JlaHb — https://e.lanbook.com/

13 OBC «3nekTpoHHasn 6ubnuoTteka TexHuyeckoro BY3a» («3BC «KoHcynbTaHT cTyaeHTa») —
http://www.studentlibrary.ru/
14 OBC «YHuBepcutetckas 6ubnumoteka Onliney» — https://biblioclub.ru/
15 HaumnoHanbHbIn undgposon pecypc "PYKOHT" — http.//rucont.ru

16. NepeyeHb y4yebHO-MeTOAMNYECKOrO 0bGecnevyeHns AnA caMoCToATeNIbHOMN paboThbl
(y4ebHo-memodudeckue pekomeHdayuu, nocobus, 3adayHuKuU, Memodu4yecKue yKa3aHusi o 6bIMOSIHEHUI
rpakmu4eckux (KOHMPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK

Acmpodgpusuka 38e30 : yyebHoe rnocobue : [cmyd. 4-20 Kypca ¢pu3s. ¢hak., 1-e0 Kypca ghak. eeoepachuu,
2eoakonoeauu u mypuama BI'Y, a makxe cmyad., oby4arouumcs rno ripoepammam cpedHeao npog.

1. | obpa3sosaHus (Cl10), ons Hanpasnerud: 03.03.02-®u3uka; 03.03.03 - Paduogpusuka, 05.03.02 -
leoepacgpus] / Boporex. eoc. yH-m ; [cocm.: J1.FO. JleoHosa u dp.] .— BopoHex : U3damenbckuli dom BlY,
2018..

Fanakmku: y4ebHoe nocobue / J1.1O. JleoHosa, A.H. Jllambiwes, B.I". Knioes, A.C. lNepenenuya, E.H.
2. | Nonosa ; BopoHexcKuli 20cydapcmeeHHbIl yHusepcumem. - BopoHex : Mis0amensckuli dom BI'Y, 2018. --
92c.

OnekmpoHHbIl Kypc Onss ducmaHyuoHHO20 06yyeHus «Acmpogbusukas:
3. | https://edu.vsu.ru/course/view.php ?id=4049.




Memoduyeckue pekomeHOayuU ro 8bInoSHEHUIO camocmosimesibHol pabombsl 06yYarouuUMUCs 8
bakanaspuame no HanpasneHur "Pusuka” [OnekmpoHHbIl pecypc] : y4ebHo-memoduyeckoe rnocobue :
4. | [0na cmyd. 4-20 Kypca HanpasneHus 03.03.02 ®usuka] / Cocm.: J1.FO. JleoHosa, J1.B. Tumosa ; BopoHexX.
20C. YH-m .— OneKkmpoH. mekcmosbie 0aH. — BopoHex : U30amenbckul dom BI'Y, 2019.

17. OOpasoBaTesfibHbleé TEXHONOrMu, MUCNosib3yemMble Npu peanu3auuum y4yebHomn
AUCUMNNUHBLI, BKMKOYas AUCTaHUUOHHble oOpasoBaTtefnbHble TexHonoruu (AOT),
3NneKTpoHHoe obyyeHue (D0), cmewaHHOe ObyYeHue):

B yuebHOM npouecce wucnonb3ylTCs  criegyoowme  obpasoBaTtenbHble  TexHonormu.  [lo
obpasoBaTtenbHbiM hOpMaMm: NEKUMOHHble M npakTudeckMe 3aHATudA. [peobnapalowmymy meTogamu u
npuemam obyveHuss ABNAIOTCA: OObACHUTENbHO-UNMIOCTPaTMBHbIE (0ObACHEHMEe, nokas — AeMOHCTpauus
y4ebHOro matepuana u ap.); akTvBHble (aHanu3 y4ebHOM 1 Hay4HOW NuTepaTypbl, COCTaBlIEHNe CXeM 1 ap.)
N MHTEpaKkTMBHble, B TOM 4ucfe u rpynnosble (B3anMHoe obyyeHue B hopMe MoAroToBKM WM obcyxaeHus
[OKNagoB); MHPOPMaLMOHHbIE; MynbTUMeauiiHble (paboTa ¢ canTaMu akageMU4ecKMX CTPYKTYp, HayyHo-
nccrnegoBaTenbCkUX OpraHM3auni, aNeKTPOHHbIX BubnunoTtek n n gp., paspaboTtka npeseHTauun, coobLueHni
1 goknagos, paboTta ¢ aNeKTPOHHbIMM OBy4atowmMy nporpaMmmMamm u T.0.).

OpraHu3aumnoHHas CTpykTypa nabopatopHoro 3aHATus: 1. dopmMynmpoBka Lenen 3aHaTUsS u oTBeTbl Ha
BOMpoChbl CcTyAeHToB. 2. O3HaKkoMIneHune C TeopeTMYEecKoM OCHOBOW paboTbl, OCHOBHbIMWM NpUEMaMK U
TexXHukon GesonacHocTM npu paboTe C ucnonb3yembiMn npubopamm u peaktuBamu. 3. BbinonHenue
aKcneprMeHTansHon Yactun paboTbl. 4. O6paboTka aKCneprMeHTanbHbIX Pe3ynbTaToB U NPeaocTaBneHme nux
ANns npeaBapuTenbHON NPOBEPKK NpenofasaTento.

3awmTa nabopaTtopHon paboTbl MPOBOAUTCHA C LEMblO BbISBIIEHUS YPOBHS OCBOEHMS MaTepuana no
TemaTtuke paboTbl, CNOCOGHOCTM AaTb NPaBWUMbHYIO TPAKTOBKY pe3yrbTaTam, MOMy4YeHHbIM Npu BbINOSHEHUN
paboTtbl. 3awmTta paboTbl 3aknioyaetcd B odopmneHun paboT, ycTHow Oecepde npenogasaTens co
CTYOEHTOM MO nosyyYeHHbIM B paboTe pesynbTaTtaMm U OCHOBHbIM TEOPETUYECKUM NMOHATUSAM NO TeMe paboThl.

TeKkyWwuin KOHTPOMb MPOBOAUTCA MyTEM MPOBEPKN BbIMOSIHEHWS [OOMAalUHEero 3afaHwsi, BXOAHOro

KOHTpORS.
Mpn peanusauun AMCUMNNUHBI C  UCMOMb30BaHWEM OUCTAHLUMOHHBLIX OOpasoBaTenbHbIX TEXHOMOrMn
NCMNOMb3YTCA UHCTPYMEHTbI 3NEKTPOHHON MHAOPMaLMOHHO-0bpa3oBaTenbHon cpeabl BIY «BnekTpoHHbIv
yHuBepcutetr  BlY»  (https://edu.vsu.ru) wunun “MOOK BI'Y” (https://mooc.vsu.ru), cepBuChbl
BraeokoHdepeHumn (BigBlueButton, Zoom, Discord v ap.), anekTpoHHas noyta, MeCcCeHaXepbl U COLICETH.

18. MaTepmanbHoO-TeEXHUYECKOE obecnevyeHne AUCLUNIINHDbI:

HoytOyk Asus, C BO3MOXHOCTbIO MOAkMnioyeHns Kk cetn "UHTepHeT" n obecneyeHvem poctyna B
3MNEKTPOHHYID UHOPMaUnOHHO-0bpasoBaTensHytlo cpegy BIY, [lMpoektop BenQ MS 612ST, [ocka
mMarHuTHo-mapkepHast 100*200. MporpammHoe obecneyenne: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). NporpammHas cuctema ansa obHapyxeHus
TEKCTOBbIX 3aMMCTBOBaHMN B Yy4ebHbIX M HaydHbix paboTax «AHTunnarmat.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. MporpammHbin komnnekc ana 3BM - MathWorks.
Cuctema nHxxeHepHoro mogenupoBaHusa ANSYS HF Academic Research.

Y4yebHo-Hay4Has ayaMTopwusi, OCHaLLeHHas obopygoBaHMEM ANs NpoBeAeHMs NnabopaTopHbIX 3aHATUN:
AcTpoHomuyeckasi obcepsaTopusa BIY: Teneckonbl, mogenb HebecHon cdepbl, 3Be3aHbIA hOTOMETp C
HanpsbkeHnem nutanns 2200 B, mogene ConHe4HOW cucTeMbl, kKapTa 3Be3gHoro Heba, 3Be3gHble aTnachl,
NoABWXKHbIE KapTbl 3Be3gHOro Heba, dotorpadmm noBepxHocTU JlyHbl, nnaHeT COMHEYHOM CUCTEMBI,
ranaktuk, yyebHas nutepaTypa, MeTOAMYECKME YyKa3aHus K BbINOMHEHWI0 nabopaTopHOro npakTUKyma.
Mporpamma Starcalc (3nekTpoHHbIN NnaHeTapun ), nporpamma Stellarium, nporpamma AutoStar Suite

Peanusauua guvcumniMHbel C  MNPUMEHEHMEM  SMIEKTPOHHOrO  O0yyYeHWs U OUCTAHLUMOHHbIX
obpasoBaTenbHbIX TEXHOMOrMN OCYLLeCTBMSeTcH u4epe3 obpasoBaTenbHblin nopTan "OneKTPOHHbIN
yHuBepcuteT BI'Y" (https://edu.vsu.ru).

Ayaontopus Ons camoCTOATENbHOW paboThbl, KOMMBIOTEPHbIV KNacc C AOCTYNOM K ceTh «/HTepHeT»:
KOMMbloTepbl (MOHUTOPbI, CUCTEMHbIE Br10KK) (15 WT.)

19. OueHou4HbIe cpeAcTBa ANA NpoBeAeHUs TEKYLLEeNn U MPOMEXYTOYHON aTTecTauum

MopsaoK OLEHKN OCBOEHUS 0by4YaroLmmmncst y4uebHoro maTepuana onpeaensieTcs
cogepkaHMem crieayoLmx pa3aenos ANCUUNIUHBIL

HanmeHoBaHue MHankaTop(bl)
[o]
[L\I/H pasgena gucuuninHbl Kou“’l:l';?;)e"' OOCTUXKEHUSI OueHouHble cpeacTBa
(mozyns) KOMMEeTEHLMM




HanmeHoBaHue

WnaukaTop(bl)

[\}g pasgena aucuuninHbl KONJI';?;)GH JOCTUXEeHUN OueHouyHble cpeacTea
n (mogynsi) H KOMNeTeHUmMun
BeegeHnune. NpegmeTt u Orl1K-1.4
3apaum actpoduukm. OrK-1 OnK-1.5 Tunoeble 3a0aHusi K TEKUUOHHbLIM 3aHSIMUSIM
K Kaums - 1. ,
Kg:n:%cet:;mxuo%emos. Ork-2 825;? uHAueudyarbHble 3adaHusi, OrpPoc
OlnK-2.2
2 OCHOBHbIE OlK-1.4
XapakrepneTniv OrK-1 OnK-1.5 Tunosble 3a0aHusl K TeKUUOHHbBIM 3aHAMUSAM
HOpMaTlbHbIX 3BE3A. OrK-2 825;? uHAueudyarbHble 3adaHusi, OrpPoc ’
OrlK-2.2
3 MCTOYHMKN 3BE3OHON OlkK-1.4
aHepruu. OrlK-1 Or1K-1.5
OMK-2 OMK-1.6 Tunoebie 3a0aHusi K NEKYUOHHbIM 3aHSMUSsIM,
OrK 2' 1 UHOusuUOyarbHble 3a0aHusi, OrpPoc
OlnK-2.2
4 | NepemMeHHble 3Be3abl. OlK-1.4
OlnK-1 OlnK-1.5
OMK-2 OnK-1.6 Tunosble 3a0aHus K TeKUUOHHbIM 3aHAMUSIM,
orK 2' 1 uHAueudyarbHble 3adaHusi, OrpPoc
OlnK-2.2
5 CornHue. OlK-1.4
OrlK-1 OlnK-1.5
OMK-2 OMK-1.6 Tunoebie 3a0aHusi K NeKUUOHHbIM 3aHSMUSsIM,
orK 2' 1 UHOusuUOyarbHble 3a0aHusi, OrpPoc
OrlK-2.2
6 | OcHoBbI TEOPETMYECKOM Orl1K-1.4
acTpoOdU3NKM Or1K-1 OlK-1.5
OnK-2 OrMK-16 Tunoebie 3a0aHusi K NEKYUOHHbIM 3aHSMUSsIM,
orK 2‘ 1 UHOusuUOyarbHble 3a0aHusi, OrpPoc
OlnK-2.2
7 OBonouna 3Be3n. OlK-1.4
OlnK-1 OlnK-1.5
OMK-2 OnK-1.6 Tunosble 3a0aHus K TeKUUOHHbIM 3aHAMUSIM,
3 orK 2' 1 uHAueudyarbHble 3a0aHusi, OrpPoc
OlnK-2.2
8 | OnemeHTbI OlnkK-1.4
PenATVBICTCKOM OrIK-1 OrIK-1.5 Tunosble 3adaHusi K MEKUUOHHbIM 3aHSIMUSIM
acTPOU3MKM. OriK-2 82&';? uHOusudyarnbHble 3a0aHusi, orpPoc ’
OrlK-2.2
9 FanakTuku. OlkK-1.4
OlnK-1 OlnK-1.5
OnK-2 OnK-16 Tunoeble 3a0aHusi K NeKUUOHHbIM 3aHSMUSsIM,
3 orK 2' 1 uHAueudyarbHble 3adaHusi, OrpPoc
OlnK-2.2
10 | NabopaTopHas paborTa: OlNK-1.4
Visydenne dusnseckx OFK-1 OMK-1.5 Bonpocs! k nabopamopHbIM 3aHSIMUSIM,
éigj;;ig'giz; sean” OrK-2 82&';? UHOusUOdyarnbHble 3a0aHusi, orpPoc ’
OrlK-2.2
11 | NabopaTopHas paborTa: OriK-1.4
Kparrbie aséans. Ork-1 OMK-1.5 Bonpocki k nabopamopHbIM 3aHIMUSIM,
MNepemerHbie 38e37b! OriK-2 82&';? uHOusudyanbHble 3a0aHusi, orpPoc ’
OrnK-2.2
12 | JlabopaTtopHas pabora: Or1K-1 OrlK-1.4
"ConHue" OMK-2 OMK-15 Bonpocs! k nabopamopHbIM 3aHSIMUsIM,

Orl1K-1.6

uHAueudyarbHble 3adaHusi, OrpPoc




HaunmeHoBaHve WnaukaTop(bl)
r’,\}(ﬁ, pasgena AvCLUMMNNHbI Kon:ll;?;)eH AOCTVKEHNS! OuerouHble cpeacTsa
(moayns) 4 KOMMeTeHummn
OllK-2.1
OllK-2.2
13 | JlabopaTtopHas pabora: Orl1K-1.4
"lanakTukn" OrMK-1 OrK-1.5
OnK-2 OrMK-16 Bornipockl kK nabopamopHbiM 3aHAMUSIM,
oMK 2' 1 uHOugudyarnbHble 3adaHus, orpoc
OlK-2.2

M poMeXyTo4YHaaA aTtrecrtauusa

o Komnnekm KUM
doopma KOHTPOIsi — 3a4eT C OLEHKOM

20 TunoBble OUEHOYHLIE cpeACcTBa U MeToAMYECKUEe MaTepuanbl, onpeaensiowue
npouenypbl OLLleHUBAHUA U KPUTEPUN UX OLleHUBaHUA

20.1 TeKyLMN KOHTPOJb yCNeBaeMoCTun

KoHTponb ycneBaemMoCTu OCYLLECTBNSAETCS C MOMOLLbIO BbINONHEHNST nabopaTopHbIX paboT.

B cnyyae HeBbIinonHeHust obyvarowmmcs nabopatopHon paboTbl npenogaBaTerib He
oueHuBaeT paboty obydarowlero Bbiwe 2 6annos (nonoxutensHas oueHka (3/4/5) moxeT 6biTb
BbICTaBreHa no pesynbtaTam BbIMNONIHEHUS UHANMBUAYANbHOIO 3a4aHns).

TunoBble KOHTPONbHbIE 33a4aHUA WM UHble MaTepuanbl, Heobxoaumbie OnNA
OLEHKW 3HaHMW, YMEHWW, HaBblKOB WU (MNKU) onbiTa [OEeATEeNbHOCTHU,
Xapakrtepusyrowme atanbl OpMUPOBaHUA KOMNETEHLMA B NpoLecce OCBOEHUS
obGpa3oBaTenbLHON NpoOrpamMmbi:

MNepeyeHb 3a4aHWUN U BONPOCOB ANA TEKYLLEro KOHTPONs ycneBaeMocTu:

Tembl pedhepaToB
TepmosidepHbie peakyuu Kak UCMOYHUK 38630HOU aHepauu (yarepoOHO-a30mHbILU UUKJT).
TepmosidepHble peakyuu Kak UCMOYHUK 38E30HOU 3Hepauu (MPOMOH-MPOMOHHbIU YUKIT).
CornHeyYHbie HelimpuHo.
CsepxHoable 36€30bl.
CornHe4Hoe A0po. KoHeekyus u epaHynsiyus.
HelimpoHHbie 38€30kbI.
Ocmamku ceepxHo8bIx
YHuguyuposaHHas modesnb AlA.
. Teopusi bonbwozo B3psbisa.
10. Hawa Manakmuka.
11. Llapoebie 38e30HbIe CKOMIEHUS.
12. [lnaHemapHble 2a308bie MyMaHHOCMU.
13. [ugppysHbie 2azoebie mymaHHOCMU.
14. TemHbie u ceemiibie 2a30rbINe8bie MyMaHHOCMU.
15. MecmHas epynna.
16. CKonneHUs U C8EPXCKOMNMEHUS 2anaKkmuk.
17. ®u3suydeckue ceolicmea 38630 sepxHell Yacmu [1asHol rnocredosamesibHOCMU.
18. @usuyveckue ceolicmea 38630 HUXHel Yacmu [1agHoU nocredosamesibHOCMU.
19. Obpa3osaHue 36€30.
20. 3eonoyus 38e30.
21. BakoH Xabbna.
22. Qusuyeckue ceolicmea niaHem-auzaHmos.
23. Qusuyeckue cgolicmea nnaHem 3eMHOU epynirbl.
24. Keasapsbl.
25. OcHosHble npobrieMbl 8 peuwleHuU gorpoca o dasnbHeluwel 3gonwoyuu BeeneHHod.
26. Llegeudnl.

COIND>IORAWDMA



27. CniekmparsbHas Knaccugukayus cmayuoHapHbIX 36€30.
28. Huaepamma cnekmp—ceemumMocms.

29. BammeHHbie nepemMeHHble 38€30bI.

30. AkmuseHble obpa3oeaHusi 8 COSTHEYHOU ammocgepe.
31. PaccesiHHble CKOMMIeHUs.

32. Hoebie 36e30bI.

33. OpynmueHbie nepemMeHHsbIe.

34. Cybkapnuku.

35. KpacHbie auzaHmeil.

36. benble kapruku.

37. YépHblie Obipsbl.

38. Knaccugukayus ecanakmux.

39. AkmueHble 2anakmu4deckue si0pa (kpome paduozanakmuk U Kea3apos).
40. Paduozanakmuku.

41. ®omocgepa.

42. Xpomocghepa.

43. CosiHeYHasi KOpoHa.

- OLiEHKa «3a4YTeHO» BbLICTABMSETCA CTYAEHTY, €ClM MOSTHOCTBbI0 packpbiTa Tema, MpaBuIlbHO
ocbopmIieHa neyaTHas Bepcusi pecbepara;

- OLEHKa «He 3a4YTEeHO» BbICTaBIISIeTCA CTyAeHTY, ecnv pedepaT He NOAroTOBIEH, HE MONTHOCTbIO
packpbiTa Tema, He ocbopmeHa nevaTHas Bepcus pedepara.

MepeyeHb NpakKTUYECKUX 3adaHUN
Habnoderue criymHukoe 3emnu u men ConHe4YHoU cucmembl
HabnodeHue ocobeHHocmel mopghonozuu nosepxHocmu ConHya
HabnodeHue 38630 pasHbix criekmpasibHbIX K1accos
HabnrodeHue kpamHbix 38€30.
HabnodeHue nepemeHHbIx 36€30.
HabnodeHue ob6bekmos ar1yboko2o Kocmoca.

TecToBble 3agaHusA
BapwuaHT 1

1. Teneckon cnyxuT ans:

1) yBenuyeHus yrnoBoro pasmepa HebeCHOro o6bEKTa;

2) ycuneHus bnecka 3Besg;

3) yBenunyeHune yrrnoBoro paccTosiHmsa mexay HebecHbiMn obbekTamu;
4) BCero BblLLENepeYnCreHHoro.

2. HariauTe npaBunbHOEe pacnofioXeHue nnaHeT 3eMHOM rpynnbl B nopsigke yAaneHust ot
ConHua.

1) 3emns, Mapc, BeHnepa, Mepkypuia.

2) Mepkypuii, BeHepa, 3emns, Mapc.

3) Mapc, 3emns, Mepkypuia, BeHepa.

4) BeHepa, Mapc, 3emns, Mepkypun.

3. Hanaute HeBepHoOe yTBepXAeHue:

1) ConHue oTHoCUTCA K 3BE€34aM CrnekTpanbHoro knacca G.

2) TemnepaTypa noBepxHoctn ConHua 6000 K.

3) ConHue He obnagaeT MarHUTHLIM MOSIEM.

4) B cnektpe ConHua HabnogaTcs NMHMKU NOTTOLWEHUSA METaIoB.

4. BblGepuTe BepHOe yTBepXAaeHue:

1) Bo Bcex cnosix ConHua Temnepatypa O4MHAKOBA;

2) Temnepatypa nocteneHHo ybbiBaeT no mepe yaaneHus ot ueHtpa ConHua;

3) camylo BbICOKyt0 Temnepatypy umeet otoccepa ConHua;

4) no mepe yganeHus oT ueHTpa ConHua TemnepaTypa cHadana ybbiBaeT, a B xpomocdepe onsaTb
BO3pacTaer.

5. Maccbl HanbGonee XONOAHOrO M MNOTHOrO rasa, NOAHMMAKLWErocA Hag Xpomocdepomn
ConHua Ha OecATKU U COTHU ThICAY KUNTIOMETPOB, ABNAIOTCA:
1) COnNHEYHbIM BETPOM;



2) npotybepaHuamu;
3) KOHBEKTUBHbBIM MOTOKOM;
4) xopoHou ConHua.

6. Habnropgaemoe nsnyvyeHme ConHua BO3HUKAET:
1) B TOHKOM cnoe, Ha3biBaeMoM cpoTocchepon;

2) B KOHBEKTUBHOW 30HE;

3) CONHEYHOWN KOPOHE;

4) B xpomocdepe.

7. 3Be3gHas BeNIMMMHA XapaKTepusyerT:
1) UCTVHHBIE NUHEVHbIE pa3Mepbl 3Be3apbl;

2) maccy 3Be3fpbl;

3) 6neck 3Be3fpbl;

4) NNOTHOCTb 3BE3bl.

8. Ha ocHOBe cneKkTpanbHOro aHanusa 3Be3g HaxogAaT:
1) Temnepatypy;

2) XMMWU4YEeCKNin COCTaB;

3) MarHuTHOE none;

4) BCe Bbllle NepeyvncrieHHoe.

~— — ~— ~—

9. O6nacTb KpacHbIX CBEPXIMraHTOB, KyZia B NpoLecce 3BONIOLMA CABUraloTCA Ha auarpaMmme
MepuwnpyHra — Paccena MaccuMBHbIe 3Be3bl, pacnosioXeHa:

1) B BEpxHen NeBon YacTn gunarpammei;

2) B BEpXHEW NpaBon YacTu anarpammbl;

3) B HWXXHEN NEeBOW YacTu guarpammbl;

4) B HWXKHEN NpaBowv YacTy AvarpaMmmbi.

10. TMpomeXyTok BpeMeHU MexAay ABYMA nocneaoBaTefibHbIMM MUHUMYMaMu Unuv
MakcuMymamu 6recka nepemMeHHoOM 3Be3bl Ha3biBaeTCA:

1) amMnnuTyaon;

2) KpuBoWh briecka;

3) nepuopgowm;

4) nsameHeHvem bnecka.

11. Kakue 3Be3abl Ha3bIBalOTCSA HOBbIMU 3Be3gamMmun?

1) Monogble, TONbKO HayaBLLME CBOK 3BOOLNIO.

2) OgHoKpaTHO BenbixuBatowme 6e3 BUAMMbIX MPUYNH.

3) Mynbcupytowme 38e3abl ¢ 6onbLLIMM NEPUOOOM.

4) Bcnbiwka 3Be3nbl B ABOMHOW CUCTEME B pes3yrnbTarTe aKKkpeuuu OT 3Be3fpbl-TMraHTa Ha Oenbii
KapIiuK.

12. MneyHbi# MyTb — 3TO:

1) ckonneHne oveHb Janekux u cnabbix 3Be3, NpUHagnexawmx Hawen anakTuke;
2) cKonneHve oYeHb Janekmx u crnabbix 3Be3d, NpuHagneXxalumx ApyruM ranakTukam;
3) cBeveHne ganeknx auddysHbIX TyMaHHOCTEN;

4) MHOXeCTBO cnabbix 3Be3[ OKOMO CEBEPHOrO Momnca Mupa.

13. CpegHee 3Ha4YeHMe MaCChbl pacCessHHbIX CKOMMeHUM:
1) 10000-100000 M43 ;
2) 100-1000 M&3;
3) 10-100 M43 ;
4) 1 MUNNNOH MY
14. UcTtouyHukamm nbinu B ManakTuke ABNAIOTCA:
1) NnnaHeTapHble TYMaHHOCTU;
B3pPbIBbl CBEPXHOBBIX;

2)
3) npoTo3Be3abl;
4) KpacHble ruraHTbl;



5) Bce BbllLE NepeYvmcrneHHoe.

15. K kakomy TMny ranaktmk otHocutca TymaHHocTb AHgpomeabl?
1) dnnunTnyeckas ranaktuka.

2) CnupanbHas ranaktvka 6e3 nepembIyKu.

3) CnupanbHas ranaktmka ¢ nepemblYKon.

4) HenpaBunbHas ranaktumka.

16. BceneHHas — 3To:

1) BECb OKpyXaloLWwuin Hac MaTepuarnbHbIN MUP;
2) BCe KOCMUYECKMEe OOBbEKTLI Hallen ManakTuku;
3) BCe ranakTuku;

4) Bce 06bekTbl CONMHEYHON CUCTEMBI.

17. Kocmonorunyeckme mopgenu, CTposiliMecss Ha OCHOBaHUM ypaBHEeHUM obuwen Teopuun
OTHOCUTENbLHOCTU, co3aaHHON A. QNHLUTEAHOM:

1) nokasbiBalOT 06LME 3aKOHOMEPHOCTU pa3BuUTUsS BceneHHon;

2) co3gaHbl Ans obbscHeHUs 3akoHa Xabbna;

3) paccmaTpuBaloT TONbKO YacTb BceneHHom — MeTaranakTuky;

4) co3gaHbl s 06bsICHEHMS HabtogaeMbiX CBOMCTB MeXranakTU4eckon cpefbl.

18. BceneHHas N0 cOBpEMEHHbIM KOCMOJIOTMYECKMM NpeacTaBreHUsAM:
1) nnbo BeckoHeyHa, MMBO KOHeYHa, HO 6e3rpaHnyHa;

2) KOHEeYHa 1 rpaHn4Ha;

3) 6eckoHeyYHa n rpaHuYHa;

4) nmeeT YeTKMe rpaHnLbl.

19. YKkaxuTe ypaBHeHue nepeHoca N3nyyeHus:

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

20. B kakunx 4yacTtax ConHua ycnoBusi Hanbonee 6nM3Kkn K TepMoANHaAMMYeCKOMY paBHOBeCUIO?
1) B boTocdepe;

2) B KOHBEKTUBHOW 30HE;

3) B KOPOHE;

4) B 30HE TEpPMOSIAEPHbIX PeaKkLnii.

BapuaHT 2

1. B Teneckone-pecnekrope cBeT cobmnpaercs:
BbINYKIbIM 3€pKanom;

BbIMYKIOW FIMH30M;

pacceunBatoLLen NIMH30M;

BOTHYTbLIM 3epKariom.

~— — ~— ~—
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2. Kakne tena kpome ConHua v 6onblumnx nnaHeTt, BxoaAaT B ConHevyHyo cuctemy? (Bbibepurte
HenpaBUIbHbIA OTBET)

1) 3Bé3abl.

2) KomerTbil.

3) MeTeopHble Tena.

4) Actepounabl.

3. XuMunyecknit coctas npoTonnaHeTHoro o6naka, M3 Kotoporo ccpopmupoBanocb ConHue 1
ConHevyHas cuctema:

1) oOMHaKoB W cogepxkan BOAOPOA W renuin okono 98 %, Ha ocTanbHble TsKemnble 3IeMeHTI
npuxoannock okono 2 %;



2) pasnuyeH, monogoe CornHue COoCToANo TONMbKO M3 BOAOPOAa, a renvin obpasoBarncsa B npouecce
SAOEPHbIX peakuum B LIEHTPEe; XMMUYECKMI COCTaB rasonbineBoro obrnaka — gucka cogepxan
OOonbLUOE KONMUYECTBO TXKENbIX 3NEMEHTOB, U3 KOTOPbIX o6pa303anm0b nnaHeThl,;

3) pasnnyeH, monogoe ConHue CoCToANO TONMbKO M3 Bogopoaa, a renui obpasoBarncs B npouecce
A0EPHbIX peakuMn B LEHTPEe; XMMMWMYECKU COCTaB ras3onbiieBOro obraka — AuWcka cogepkan
GoNbLIOE KOMNYECTBO TSKEbIX ANIEMEHTOB, N3 KOTOPbIX 06pa3oBannchk BHYTPEHHME NMaHEeThI;

4) pa3nu4yeH, monogoe CorHue CoCTosNo TOMNbKO M3 BOAOPOAA, a renvi obpasosarncst B npowecce
A0EPHbIX peakuMn B LEHTPEe; XMMMUYECKUI COCTaB ras3onbiieBoro obraka — AuWcka cogepkan
GonbLIOE KONMMYECTBO TSKENMbIX 3M1EMEHTOB, M3 KOTOPbIX 00OpasoBanvCb BHYTPEHHUE MITAHETHI,
BHELLHWe nnaHeTbl 06pasoBanvcb M3 3NEMEHTOB yriepoga, a3ota M kucnopoga (MeTaH, amMuak,
yrnekucnora).

4. BHyTpeHHss YyacTb ConHua, B KOTOPOM AaBfieHue U Temnepartypa HacTOJNIbKO BeJIUKU, 4YTO
MOTyT NPOMCXOAUTb TepMOsiiepPHbIe peakuum, Ha3biBaeTcs:

1) agpom ConHua;

2) 30HOW Ny4MCTOro NepeHoca;

3) 30HOW KOHBEKLUN;

4) xpomocdpepor ConHua.

5. Camas BepxHss 4acTb aTMmocdepbl ConHua Ha3biBaeTcA:
1) KOHBEKTUBHOWN 30HOW;

2) hoTocchepon;

3) xpomocdepoi;

4) KOPOHOW.

6. YTto Takoe rpaHynbi?

1) cTpyn xonogHoro BewlecTBa, umewwme Ttemnepatypy Ha 400 K meHblwe, yem gotocdepa u
onyckarLwmnecs BHU3;

2) cTpyu ropsidero BellecTBa, MMmetowme Temnepatypy Ha 400 K Gonblwe, yem doTtocdepa u
noaTomy sipye ee;

3) kKopoHanbHble Oblpbl;

4) orpomMHble xornogHble obnactn B ¢otocchepe ComnHua, MHorga Mo pasmMepaMm MpeBbilaoLne
pa3mepbl 3emnu.

7. COBOKYNHOCTb HecTauMOHapHbIX MPOLECCOB, NepnoanvYeckM BO3HMKawWwmx Ha CornHue m
MMerowWwmx nepmog okono 11 net, npeacraeBnsiet cobom:

1) CONHEYHYI0 NOCTOSHHYIO;

2) ceetumocTb ConHua;

3) COMHEeYHyH0 aKTUBHOCTb;

4) conHeuYHbIV BETEP.

8. 3Be3abl NepBOM 3Be3QHOW BenuunHbl 1™ co3parloT B 2,512 pa3 60onbluyl0 OCBELEeHHOCTD,
YyeM 3Be34bl BENIUYUHbDI

9. YTo MOXHO cKas3aTb O TeMnepaType 3Be3f, eCfiu B CMeKTpe oAHOI 3Be3abl HaGnoaalTcA
MHTEHCUBHbIE JIMHUU MOSIEKYs&T OKUCU TUTaHa, a B CMeKTpe BTOPOW 3Be3Abl — MHTEHCUBHbIE
NIMHMN NOHU3OBAHHOIO KanbLUUA U APYIrMX MOHU3OBaHHbLIX MeTannoB?

1) TemnepaTypa BTOpOI1 3Be3bl Gonble TemnepaTypbl NepBol 3Be3/bl.

2) Temnepatypa BTOPOIi 3Be3[bl MEHbLLE TEMMNEPATYPLI NEPBOI 3BE3AbI.

3) TemnepaTypa OBYX 3Be3[ OOMHAKOBA.

4) Mo Taknx AaHHbLIM Henb3si CyauTb O TeMnepaType 3Be3[.

10. 3Be34bl NO3QHUX CMEeKTPaNbHbIX KNAacCoOB C HU3KOW CBETUMOCTbLIO Ha3bIBaKOTCA:

1) KpacHble rMraHThbl;

2) KpacHble KapIinku;

3) 6enble kapnuku;

4) cybkapnuvku.

11. Mynbcupyowme XKenTble CBEPXrUraHTbl cnekTpanbHbiXx KnaccoB F u G, macca KoTopbix
npeBocxoauT Maccy ConHua, HasbliBalOTCA:



1) HoBbIMYK 3BE3AAMY;

2) 3sesgamu Tvna RR Jupel;
3) nynbcapamu;

4) uepengamm.

12. Benble KapnyKu, HEUTPOHHbIE 3BE3[bl N YEPHbIe Ablpbl ABMAIOTCA:
1) TMNWYHBIMK 3BE34aMU [MaBHOW NOCeA0BaTENbHOCTY;

2) nocnepoBaTerbHbIMY CTaAMAMN 3BOSIOLUMN MacCUBHbIX 3BE3[;

3) KOHeYHbIMM CTaaMAMM IBOSOLMN 3BE3 Pa3fMYHON Macchl;

4) HavanbHbIMK CTagusAMy 06pa3oBaHMS 3Be3 Pa3NNYHON Macchl.

13. Yucno 3Be3n B Hawewn MNanakTuke:
1) npumepHO 1 MUNNUOH;

2) cebiwe 6000;

3) npesbiwaeT 100 Munnuapaos;

4) npumepHo 1 munnuapg.

14. YKaxuTe ypaBHeHUe Ny4ncToro paBHoOBeCUA:

dl, =—a,l, +¢& H=—t
oy v 47 R?
1) ds 2)
pv:l I,do dr g, dv = «a,dv [,do
3) C 4) 0 0 Q

15. LleHTp Hawemn ManakTUKM HaXOQAUTCA B HanNpaBJieHUU:
1) cossesgus OpuoHa;

2) cossesausa Opna;

3) cosesgusa Ctpenbua;

4) cossesgns CkopnvoHa.

16. K kakomy TMny ranaktmk otHocutca bonblwoe MarennaHoso O6nako?
1) dnnunTnyeckas ranaktuka.

2) CnupanbHas ranakTuka.

3) HenpaBunbHas ranaktuka.

4) KapnvkoBas ranaktuka.

17. 3aHnmaeT nu Hawa ManakTuka ocoboe nonoxeHue Bo BceneHHon?

1) Oa, Tak kak BCe Aanekve ranaktmki yaansawTcsa OT Hawewn [anakTuku.

2) [a, TaK kak B HeWn pa3Bunacb pasyMHas XusHb Ha nnaHete 3emns.

3) a, Tak Kak Hawewn ManakTukon rpaBMTaLMOHHO CBA3aHbl MarennaHoBbl obnaka n gpyrue Menkme
ranaktuku, Bxogdaiwime B coctas MecTHOM rpynnebil.

4) Cpeaum BblLLeNepeYnCcrneHHbIX OTBETOB HET BEPHOTO.

18. PenukroBoe usny4yeHue, xapaktepHasa temneparypa kotoporo T = 2,7 K, cBA3aHoO:
1) ¢ MaccoBbIM B3pbIBOM CBEPXHOBbLIX B paHHel BceneHHon;

2) yMeHbLUEHNEM CPpeaHEeN NNOTHOCTM BELLECTBA;

3) ¢ oxnaxpaeHnem BceneHHon BcreacTeme ee pacLuMpeHuns;

4) BCex BblLLEe NEPEYNCTIEHHBIX MPUYUH.

19. CBeTMMOCTb ranakTMKu C akTMBHbIM sigpom L = 10%° Bt. Macca akTMBHOW ranakTuku
€XXerogHo yMeHbLIaeTCA 3a cYeT U3NY4YEeHUA Ha:

1) Mmunnunapg ToHH;

2) nopsaaka 1023 kr (cpaBHMMO ¢ Maccoi JlyHbl);

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

4) nopsaka 10% kr (cpaBHUMO ¢ maccoi ConHua).

0. BbibepuTe HeBepHoe yTBepxaeHue. OcTaTKu BCMbIWeK CBePXHOBbIX:
) NepBOHaYanbHO pacLumnpsitoTcsa co ckopocTbto ~ 10000 km/c;
) SIBNSAIOTCA UCTOYHMKOM PENATUBMCTCKMX YACTUL, B MEX3BE3OHOW Cpeae;

2
1
2
3) HabntogaTCa B PEHTTEHOBCKMX fyYax;



4) adhheKTMBHO OXNaxKaaloT MEX3BE34HYI0 cpeay.

BapuaHT 3

1. Kakoro Tvna Teneckon M3o6paxeH Ha pUCyHke?
O6bekTnB

1) Pedonekrop.

2) KopoHorpad.

3) PedbpakTop.

4) PaguoTteneckon.

2. XBOCT KOMeThbl MOYTU BCerpa HanpaeneH B CTOPOHY:
1) ot ConHua;

2) k ConHuy;

3) napannenbHO CKOPOCTN KOMETbI;

4) ot 3emnu.

3. ArperatHoe cocTosiHue BewecTBa B sagpe ConHua:
1) ropsiyas nnasma;

2) TBepAoOe BELLECTBO;

3) npaKoe BeLLecTBO;

4) razoobpasHoe BeLLECTBO.

4. T'pe Temnepartypa Ha ConHue Bbilwe: B XxpomMocdepe unu kopoHe ConHuya?

1) TemnepaTypa Bbile B XpomMocdepe, KoTopas dpye BCMbIXMBAET B MOMEHT MOMHOMO COMHEYHOro
3aTmeHusa CornHua, Yem KOpoHa.

2) TemnepaTypa Bbilwe B Xpomocdepe, Tak kak kKopoHa ganblue oT ueHtpa ConHua.

3) Temnepatypa kopoHbl ConHua Bbile, YeM TemnepaTypa XpoMocdepbl.

4) Temnepatypa KOopoHbl ConHua HUXe, YeM XpOMOCMepbl, Tak Kak SSPKOCTb COMTHEYHOW KOPOHbI B
TbICAYN pa3 MeHbLLE, YeM Xpomocdepsbl.

5. KTo BnepBble, NPMMEHUB TeflecKon, OGHapyXun nepemeLleHre nATeH no gucky ConHua?
1) HbtoToH.

2) Manunen.

3) ®payHrodep.

4) lepLuens.

. Kakne saBneHus xapaktepHbl gna ConHua B nepmnos BbICOKOW CONTHEYHOM aKTUBHOCTU?
. BonbLlioe konMYecTBO CONHEYHbIX NATEH B hoTocepe.

. BonbLlioe konnMyecTBO BCMbIWEK B Xpomocdhepe.

. BonbLoe konvyecTBo NpoTyGEpPaHLEB B KOPOHE.

. YCUNEeHHbIN COMNHeYHbIN BeTep.

. Bce BbilwenepeyncneHHoe.

AaAhWON-2OO

7. Camble cnabble HebGeCHble OOBEKTbl, KOTOpble MOryT HabniogatbCsi B COBpPeMeHHble
TenecKonbl, UMeT 3Be34HYH BeNIMYUHY:

1) 6™;

2) 12™;

3) 20™;

4) 30™.

8. NaBneHue 1 Temnepartypa B LieHTpe 3Be3Abl onpeaensAoTcA npexae Bcero:
1) cBETUMOCTbLIO;

2) TemnepaTtypon atMocdepbl;

3) XMMMUYECKMM COCTaBOM,;



4) maccon.

9. 'pe Ha puarpamme [lepuwnpyHra — Paccena (cnekTp — CBEeTUMOCTb) M300paXkeHbl
HEeNTPOHHbIe 3Be34bl — KOHeYHasA CTaAus 3BOJIIOLMN HEKOTOPbIX 3Be3A;:

1) TaK KaK TONbKO He3HayMTenbHas YacTb 3BE3[ CTAaHOBWUTCA HEWTPOHHbLIMW 3Be3gamu B Mpolecce
3BoOnOUMUM, TO Ha gnarpamme NepunpyHra — Paccena oHv npakTU4eckn He n3obpaxaroTcs;

2) TaKk Kak HEMTPOHHbIE 3Be3abl HE BUAHbLI B ONTMYECKOM AMana3oHe (3a peaKkMMu UCKIIYEHUSAMMU),
TO OHM He n3obpaxeHbl Ha anarpamme [epuwnpyHra — Paccena;

3) B HWXHEM NEBOM YIIy Avarpammel;

4) B HWKHEM npaBoM Yrry AvarpaMmmbi.

10. Bneck uedenabl N3MeHsieTcA B pe3ynbTaTe:
1) nynbcaumn 3se3abl;

2) 3aTMeHWI B ABONHOMN CUCTEME;

3) BCMbILLKM 3BE3bI;

4) poxaeHus 3Be3fbl.

11. NMnaHeTapHas TYMaHHOCTb ABNAETCA:

1) obnacTbto, B KOTOpOIN 06pasyloTca B HACTOsILLEE BPEMS NMaHeThl;

2) TYMaHHOCTBHO, NINLLHAS YacTb KOTOPOW paclumnpsieTcs nocrne obpa3oBaHUs NaHeT;
3) obracTblo Nocne BCNbILWKM CBEPXHOBOW 3BE3bl;

4) pacwumpsiowenca o6ono4kon 3se3abl, COPOLLEHHON B NPOLIECCE SBOMHOLMM.

12. Paamepbl Hawewn ManakTmku:
1) 30 knk;

2) 200 000 cBeTOBbLIX NET;

3) 10 Kknk;

4) 50 000 cBeTOBbIX NET.

14. Monogble ranakTMkun ¢ MHTEHCUBHbLIM 3Be3[000pa3oBaHMEM XapaKTepUu3yrTCA:

1) HU3KOW CTENEHbI0 METANMIMYHOCTU M NOBbILWEHHbIM KONMYECTBOM rofyObiX CBEPXIUraHTOB;
2) BbICOKOW CTEMNEHbIO METANMYHOCTY;

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

4) copgepxaHnem 60MbLIOro KONMYecTBa Nbisw.

15. K rony6bIM KOMNaKTHbIM KapfIMKOBbIM ranakTukam OTHOCATCA:

1) ranakTUKM C HU3KOW CBETUMOCTbIO, ManbiMM pasmepaMu, cnabbiM 3Be3goo6pasoBaHMEM U He
nmetowne 6onbLUMX 06n1akoB MOHNM30BAHHOIO BOAOPOAA;

2) KapruKoBble ranakTukM ¢ obnakamm HeuoHM3OBaHHOro BOAOpOAa, WMellue Gonblioe
KONMYEeCTBO 3BE3/ NO34HMX CMeKTpanbHbIX KNaccos;

3) ranakTuKM ¢ HU3KOWM CBETUMOCTbLIO, ManbiMy pa3MepamMm U BbICOKON CTEMNEHbI0 MeTanIMYHOCTH;

4) Mornogble ranakTuKM C HU3KOW CBETUMOCTbIO, WUMEIOLLME CUNbHbIA 3MUCCUOHHBIA CNEKTp,
rMraHTckme obnacTv MOHM30BaHHOMO BOAOPOAA M MHTEHCMBHOE 3Be340006pasoBaHne

16. MeTaranaktMka COCTOMUT U3:

1) cBEPXCKOMNNEHUN ranakTuk;

2) oTAenbHbIX ranakTyuk;

3) oTOoenbHbIX 3BE34;

4) pa3nuyHbIX HabngaeMblX CTPYKTYPHbIX 3NIEMEHTOB: 06akoB ras3a v nbinu, 38e3[, CBEPXHOBbIX,
ranakTtuk, KBa3apoB, aKTMBHbIX rafiakTuK, MEeXranakTtmyeckon nblfm, KOCMUYECKUX NyYen u T.4.

17. PacnpepeneHue 23HeprMn B CHEKTPe PErIMKTOBOro U3JNlyYeHWsl COOTBETCTByeT
Temneparype:

1) 2,7 K;

2)4K;
3) 50 K;
4) 273 K.



18. CkopocTu pasberaHns ranakTmk:

1) NnponopumMoHanbHbl X BO3pacTy;

2) nponopuuoHarnbHbl pacCTOSHMIO OT LeHTpa BceneHHon;

3) nponopuMoHanbHbI paccTosHWIO OT HabnaaTens;

4) o6paTHO NpoNopLUMOHanbHbI PacCTOAHWIO OT LeHTpa BeceneHHon.

19. Kakon chopmMynon onpegensieTcs UHTerpanbHbIM NOTOK usnyveHus B potoccepe?

dl
Oy 1 I, do C=—a,l, +¢,
1) c 2) ds
L
H=——, 1(0,0)= S(r)e "*“® secOdr.
3) 47 R 4 0

20. BbiGepute HeBepHoOe yTBepXxaeHue. 3Be3abl rMaBHOW NocrnefoBaTeNlbHOCTHU:
1) 06pasyroTcs U3 MEeX3Be3HOro rasa;

2) He MOryT KonnancupoBaTb;

3) obpasytoTcs B ropsiieM KOpoHasibHOM rase;

4) OOMKHbI UMETb renunii B CBOEM COCTaBe;

5) NpeaLLecTBYIOT CTaaAMMN KPaCHbLIX MMraHToB.

BapuaHT 4

1. Bnnotb oo kKoHua XX Beka yrnoBoe paspelleHuMe OonbLuMX TereckonoB Ha 3emne
orpaHM4uBanochb:

1) aTMOcdepHbIM OpOXKaHNEM;

2) hOKYCHbIM PacCTOSHUEM OKYNSPa;

3) yrnoBbIM pasMepoM LIEHTparbHOro NATHa U3-3a andpakuuu;

4) MMHMMarbHbIM YIIIOM MeXay ABYMS 3Be3gamMMu.

2. flppo KoMeTbl N0 COBPEMEHHbLIM AaHHbIM NpeacTaBnseT cobon:
6a3anbToOBbIE U CUINMKaTHbIE NOpoabl B TBepAon dase;

neasiHyto rnoloy;

CMeCb 3aMep3LUnX BOAbI, YINEKNCOThI, ra30oB W Mbiv C NPUMECAMY METaNOB.
BCe BblllenepeyncrieHHoe.

~— — ~— ~—
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3. Hanbonee MHTEHCUBHLIMU NIMHUSIMU B COJTHEYHOM CNEKTpe ABNAITCA:
1) NMHUK HENTPANbHOroO renns 1 NMMHWKM BoAopoaa;

2) NUHUN NOHM30BAHHLIX METannoB, 0COOEHHO KanbLMs, HAaTPUs, XXenesa;

3) NnuHMNM Bogopoaa;

4) NIMHUKM OKMUCK TUTaHa.

4. B yem pasnunumne nanydeHus cportocoepbl n KOpoHbl ConHua?

1) Pasnuuwne oTcyTCcTBYeET.

2) TemnepaTypa Bbilwe B oToCcdepe, Tak Kak KopoHa Aanblue oT ueHTpa ConHua.

3) KopoHa ConHua usnyyaeTt Ha ONUHHBLIX BOMHAaX, COOTBETCTBYIOLUMX pagnoamanasoHy U BblCOKOM
TemnepaType B MUIIIIMOHbI FPaayCoB.

4) TemnepaTypa KOPOHbI BbiLLE.

5. flpkue obnactu, okpyxatrowme naTHa Ha ConHue, Ha3bIBalOTCA:

1) npotybepaHuamu;

2) hakenamu;

3) bnokkynamu;

4) pmbpunnamm.

6. ConHeYyHasi akTUBHOCTb AOCTUraeT MaKCMMyMa B CpeaHeM KaxAable:
1. 13 neT;

2. 11 ner;

3.9 ner;

4. rog.



7. AGconioTHaA 3Be3fHas BenninHa paBHa BUAMMOM, eCcniu 3Be3fa pacrnosioXkeHa OT Hac Ha
paccTtosiHum:

1) 1 nk;

2) 2 nk;
3) 10 nk;
4) 100 nk.

8. Onarpamma NepuwnpyHra—Paccena npegcraBnsieT 3aBUCUMOCTb MeXAY:
MacCOW W CreKTpanbHbIM KNaccoM 3Be3Abl;

cneKkTparnbHbIM KNaccoM 1 paaumycom;

Maccoun 1 pagnycom;

CBETUMOCTbIO N 3H(PEKTUBHON TeMNepaTypo.

~— — ~— ~—

1
2
3
4

9. OrpomHoOe cxumarwLleecss XOsfiogHoe raso-nbiyieBoe 06nako, U3 KOToporo obpasyertcs
3Be34a, Ha3blBaeTcs:

1) uedengon;

2) NpoTO3BE30M;

3) nnaHeTapHOW TYMaHHOCTbIO;

4) paccesiHHbIM CKOMfIEHMEM.

10. Cupuyc siBNfieTCA OO4HOM M3 caMbIX SAPKMX 3Be3d Ha HebGe. B kakom co3Be3guum OH
HaxoauTca?

1) Nupa.

2) bonbwon MNec.

3) bonblwas Megeeguua.

4) FOxHbI Kpecr.

11. 3Be3aa, A4po Kotopon umeet pasmepbl 10-30 KM M maccy, 6nu3kyr0 K Macce ConHua,
COCTOSILLYI0O B OCHOBHOM M3 HEUTPOHOB, Ha3bIBalOT:

1) HoBOW;

2) NpoTO3BE30W;

3) konnancapowm;

4) HEMTPOHHOM.

12. Haubonee KomnakTHasa o6nactb [anakTmkn, B KOTOpoW HabniopgaeTcA cunbHas
KOHLeHTpaLuus 3Be34 — TbICAYM B KaXKAOM KybuM4yeckoM napceke, — Ha3blBaeTCA:

1) rano;

2) appo;

3) cnupanbHas BETBb;

4) auck.

13. BbibepeTe u3 npeanoXxeHHbIX doTorpaduim Ty, Ha KOTOpPOM U30OpaeHO paccesiHHOe
cKonreHwue.
LI PE

4)

14. Knaccudumkaums ranaktuk no mopdgonormieckum Tunam 6bina npegroxeHa:



1) MepuwnpyHrom;
2) Paccenowm;

3) Xab6nowm;

4) AMbapuymsiHOM.

15. KocmMonorusa — aTo Hayka o:
1) pasBUTMM NNAHETHBIX CUCTEM;
2) pa3BuTUN ranakTuk;

3) o BceneHHol B Lenom;

4) o bore.

16. Ha ocHoBaHuMM 3kcnepuMeHTanbHbIX (PpakTOB O pacwupeHun BceneHHoM m Hanuuumn
PEeNnUKTOBOro U3ny4yeHUsa nNo Teopumn 3BosoLUmn ropsayen BeceneHHOM MOXHO caenatb BbIBOA,
yTOo

1) Bce anemeHThbl BO BceneHHom o6pa3oBanucb 04HOBPEMEHHO;

2) B NepBble MUHYTbI CylLlecTBOBaHWs BcerneHHol obpasoBanucb TONMbKO BOZOPOA M renui, Bce
Opyrve aneMeHTbl 06pa3oBanuvch B pe3ynbTaTe 3BONIOLUN 3BE3L;

3) B nepBble MUWHYTbI cyllecTBoBaHMsS BceneHHow obGpasoBanucek 6Gonee Tshkenble 3feMEHTHI,
KOTOpble MOTOM 3a MUINMapabl NeT pacnanucb Ha 6onee NerkMe aNeMeHTbl;

4) Bce anemeHTbl BceneHHow obpas3oBanvcb OOHOBPEMEHHO W B HACTOSLLEE BPEMSI HaxoOdaTcs B
MeXranakTM4eckoM rase, NOCTENEHHO OHW aKKPELMPYIOT Ha 3Be3Abl.

17. COBOKYNHOCTb BCEX raniakTukK ¢ ux 3se3gamMu v nbifblo Ha3biBaeTCH...
1) BeckoHeYHOCTb.

2) BceneHHas.

3) MeTaranakTtuka.

4) Ksasap.

18. OTkpbiTble B 60-e roabl XX Beka paguonynbcapbl AOBOJSIbHO ObICTPO O6binKn
OTOXAECTBNEHbI:

1) ¢ HENTPOHHLIMYK 3BE3AAMMU;

2) NynbCcupyoLwmMMm 6enbiM1 Kapnvkamu;

3) ¢ pusnyeckMMm NepemMeHHbIMN 3Be34aMu;

4) ¢ aKKpeumMpyLLMMn 3Be30aM1 B TECHOW ABOMHON CUCTEME.

19. Ykaxkute ycrnoBue foKanbHOro TepMoAMHaMU4eCKOro paBHOBECUSA:

R
d(=pT + Py ) =g pdr Ay o1, +e,
1y M 2) ds
& 273 1
1(0,0)= S(r)e™*“® secOdr. a, ¢* Z—;

20. B Kaknx KOCMUYECKMX ABMNEHNAX UCTOYHUKOM M3NYyYeHUsA ABIMAETCA IHEPrusi MarHUTHOro
nonsa?

1) cBeyeHne NnaHeTapHbIX TYMaHHOCTEN;

2) conHeYHble BCMbILLKY;

3) dbnykTyaummn penukToBoro U3nyvyeHus;

4) pagvonynbcapbl.

BapuaHTt 5

1. Cambi 60NbLWION B MUPE Ha3eMHbIN TEeNIeCKON UMeeT AuameTp OKOJo:
5wm;

2. K nnaHeTam 3eMHOWM rpynnbl OTHOCUTCA:
1) BeHepa;
2) KOnuTep;



3) Hentyh;
4) MnyToH.

3. Yem MOXXHO 06 BACHUTL Koneb6aHus 6necka actepomgoB?

1) BpallieHnem actepouaa, uMmetoiero Hecdepmyeckyto dopmy.

2) PasnuyHble Yactu actepounaa MOryT No-pasHoMy OoTpaxkaTb CBET U MMETb pa3Hoe anbbeno.

3) Y acteponga MOXeT ObITb ManeHbKUIA CNYTHUK N MOXET HabntoaaTbecs 3aTMEHUE B 3TOW ABOWHON
cucteme.

4) MoryT umeTb MECTO BCE NepeydnCrieHHble NPUYMHbI.

4. MeTeopHbIN A0XAb HabnogaeTcA B pe3ynbTaTe:

1) nageHuns meteopuTa;

2) yCUNEeHHOoro nageHnus MeTeopoB BCreaCcTBME NPOXOXKAEHNS 3eMnen METEOPHOro Pos;
3) ycnneHus cBe4eHuss MeTeopoB BCNEACTBME NOrOAHbIX YCIOBUN;

4) n3aMeHeHns CNekTpoB METEOPOB BCreACTBME TOPMOXEHUS B aTMocdepe.

5. ConHue nsny4yaeTt 3HEPruio 3a cyeT:

TEPMOSAAEPHbIX peakLuid;

XMMUYECKMX peakLuit;

CKaTUA K LEHTPY;

nafeHns Ha NOBEPXHOCTb MEX3BE3HOW MbISIM Y METEOPHbLIX YacTuL,

~— — ~— ~—

1
2
3
4

6. Ha 3emne kopoHy ConHua Henb3s yBUAETb B J1l060e Bpems n3-3a:

1) paccestHHOro B 3eMHOIM aTMocdepe CONHEYHOro CBeTa BOKPYr COMHEYHOro ANCKa;
2) HegocTaTOYHOM TemMnepaTypbl KOPOHbI;

3) yoaneHHoctn 3emnu ot ConHua;

4) KOHBEKTUBHbIX MNOTOKOB.

7. Yto 3a 06beKT n3obpaxeH Ha hoTorpachmun?

.-5 . ¥

daken.

1)
2) Cnukyna.

3) XpomocdepHas BCnbiLLKa.
4) MNpoTtybepaHeL.

8. B 2000 roay Habniopgancss MakCMMyM COJIHEYHbIX MATEH. YKaXuTe Npuonu3uTenbHO ropg
onvxanwero MakCMMyMa COJTHeYHOM aKTUBHOCTMU:

1. 2016;

2.2008;

3. 2005;

4. HeT BepHOro oTeeTa.

9. LiBeT 3Be34bl 3aBUCUT OT:
BO3pacTa 3Be3Abl;

paccTosiHnst oT CONHEYHON CUCTEMBI;
NPOTSPKEHHOCTU €€ KOPOHBI;

1
2
3
4) Temnepatypbl ee choTocdepbl.

~— — — ~—

10. Ecnu 3Be3abl HaHeCTU Ha AnarpamMmmMmy cnekTp—cBeTumocTb (MepuwnpyHra — Paccena), To
OONbLWMHCTBO M3 HUX OyayT HaxoAuUTbLCA Ha rnaBHOM nocregoBatenbHocTU. U3 3toro
BbITEKaeT, 4To:

1) Ha rnaBHOW NocrneaoBaTENbHOCTU KOHLEHTPUPYOTCS camble Monoable 3Be3abl;

2) NpOAOIMKUTENBHOCTL NPedbiBaHNS HA CTaAuuM rMaBHOW MOCIeaoBaTENbHOCT NPEeBbILLAET BpeMsi
3BOSOLNN Ha APYrNX CTagusx;



3) 3TO ABNAETCA YNCTOM CNYYanHOCTBIO U HE OO BSICHSAETCA Teopuel 3BOMLNEN 3BE3];
4) Ha rmaBHOW NOCNeA0BaTENbHOCTU KOHLEHTPUPYIOTCS CaMble CTapble 3Be3abl.

11. 3Be3ga Ha auarpamme lepuwnpyHra — Paccena nocne npeBpaleHUss Bogopoaa B renvm
nepemMeLLaeTcs No HanpaBnNeHUo:

1) BBEpX MO rNaBHOW NocrnegoBaTenbHOCTH, K ronyobiM ruraHTam;

2) OT rnaBHOW NOCneoBaTENbHOCTU K KPACHbIM TMraHTaM U CBEpPXrMraHTam;

3) B CTOPOHY HU3KNX CBETUMOCTEN;

4) 3Be3ga B MpoLEecce 3BOMOLMW, OOHaXObl MOMaB Ha [MaBHYK MOCMeAOBaTENbHOCTb, OT HEe He
OTXOAWT.

12. Temnepartypa uedengbl MMeeT HaMbonblluee 3HaYeHue:

1) korga paguyc Ledenabl MakCumarneH;

2) korga ee 060504Ka CKNUMaETCS;

3) korga ee obonoyka pacLumpsieTcs;

4) Temnepatypa uedeunabl He U3MeHsIeTCs B NpoLiecce konebaHui.

13. KpaboBuaHas TyMaHHOCTb ABNSAETCA pe3ysibTaToM:

1) obpas3oBaHusi NNAHETHOW CUCTEMBI;

2) BCMbILWKM CBEPXHOBOW;

3) obpasoBaHusi 6enoro Kapnuka;

4) nogcseyvmBaHns ronydbiM rmraHToM 06nacTu NAOTHOMO MEX3BE34HOrO rasa.

14. Apkasa UeHTpanbHaA 4acTb cdepuyecKom COCTaBnAKLWENn, BuAHasA Kak B3ayTve AuMCKa
ranakTuku:

1) sapo;

2) 6anpx;

3) WwapoBoe CKoMmneHue;

4) BCe Bbille NEPEYNCIIEHHOE.

15. Ha pucyHke npeactaBneHa «KoHckas ronoBa». 970:

1) ondbdysHas TyMmaHHOCTb;

2) HenpaBunbHas ranakTuka;

3) cBeTnasi SMMUCCUOHHAA TYMaHHOCTb;
4) TemMHas nbineBasi TYMaHHOCTb.

16. BbibepeTe M3 npeanoXxeHHbix ¢oTorpadm Ty, Ha KOTOpPOM M3oOBpaxeHa cnupanbHas
ranakTtumka.




17. YKaxuTe ycnoBue ruapoctatuyecKkoro paBHoBecus:

R dI
d(_pT+ ceem) gpdr V:—avlv+gv
1) H 2) ds
& _ 27V 1
1(0,0)= S(r)e” " secOdr a, ¢ %
3) 0 4) e -1

18. B coctaBe MecTHOM rpynnbl ranakTuk, B KOTOPYK BXxoauT Hawa anaktuka, TYMaHHOCTb
AHapomeabl U Aapyrve ranakTMku, HAXOAUTCA OKOSO:

1) 40 ranakTuk;

2) 400 ranakTuk;

3) 1000 ranakTuk;

4) 4000 ranakTuk.

19. Ecnu B cnektpe 3Be3gbl NUHUM Bogopoda AOCTUraloT Hambonblued MHTEHCUBHOCTM,
XOpPOLWO BUAHbLI JIMHUM MOHU3OBAHHOIO Kanbuus, HabnwogarTcs cnabble NMUHUM AOpPYrux
MeTasioB, TO 3Ta 3Be3[a OTHOCUTCA K CNeKTparbHOMY Kraccy:

1)A;

)
3)G;
4) K.

20. Kakon 13 peakuui onpegensieTcsi TeMn 3HeproBbiAeNieHUsl Ha rpaMM BellecTBa B LeHTpe
ConHua?

1)4H' + H' > D2+ e’ +v
2)H'+4D? —He3 + ¥
3) 2He® +2He3—zHe? + 2 1H'

)

4)INB > CB+ e+ y

BapuaHT 6
1. Kocmuyeckui Teneckon um. Xabbna umeet guamerp:

1) 2,4 m;
2) 3,6 M;
3)45M
4)5

2. Bnuxkanwasn k ConHuy nnaHeTa:
1) Mepkypuiz;

2) BeHepa;

3) 3emns;

4) Mapc.

3. Kak vyt manbie nnaHeTbl — acteponabi?

1) Mpun HabnogeHnsx B Teneckon actepovabl N3MEHST CBOW Brneck.

2) Mpn HabnogeHnaxX B TENECKON acTeponabl USMEHSAIOT CBOW LiBET.

3) Mo BpaLLeHno Manon NnaHeThl.

4) Mo doTorpadmsim, Ha KOTOPbIX acTepouna Nofny4yaeTcs B BUAE ManeHbKON YepTOUKK.

4. Y10 3a 06BbeKT M3obpaxeH Ha ¢poTorpachun?



LLlapoBasa monHus.
Bonnga.

1)
2)
3) KomeTa.
4) HNO.

5. MepeHoc aHepruun us Heap CornHua HapyXy OCYLLeCTBIsIeTCSA NyTeM:
1) TENNONPoOBOAHOCTY;

2) U3Ny4yeHus: U KOHBEKUUK;

3) aneKkTponpoBOAHOCTY;

4) conHe4Horo BeTpa.

6. Hanbonee MOWHLIMU U ObICTPLIMU BO BPEMEHMU MPOSABIEHUSIMU CONMHEYHOW aKTUBHOCTMU
ABNSAKOTCA:

1) natHa Ha ConHue;

2) npotybepaHubl;

3) dakensbl;

4) conHeyYHble BCMbILLKU,

7. PazmMepbl KpyNHbIX NsATeH Ha ConHue cpaBHUMbI:

1) DocTUraloT COTEH KUITOMETPOB U CPaBHMMbI C OCTPOBaMu Ha 3eMrie;
2) cpaBHUMBbI C pa3Mmepami JlyHbl;

3) gocturatot 100 000 KM 1 YacTo NPEBLILAKT pa3mepbl 3eMnu;

4) BO MHOrO pa3s npeBbILWaloT pacctogHme oT 3eMnu 4o JlyHbl.

8. MpununHOM NosiIBNeHUsi CONIHeYHOro BeTpa ABMAETCA:

1) CMNbHBLIN Pa3orpeB HWXKHMX CNOEB COSTHEYHOW KOPOHbLI MOTOKaMu 3Hepruu, nocTynawowummn 13
NAOTHBIX HWKHUX croes aTtMocdepbl ConHua;

2) KOHBEKTMBHbIN NOTOK U3 Heap ConHua;

3) npoTtybepaHubl;

4) nameHeHvne marHutHoro nonsa ConHua.

9. NloaguYHbLIN Napannakc:

1) ucnonb3yeTcsa Ans onpeaeneHnst pacctositHuin Ao nnaHetT ConHeYHoW CUCTEMBI;

2) ucnonb3yeTcs Ans onpeaeneHnst pacCTosAHUI 0o Grvkanwmnx 3Be3;

3) aTO paccTosiHne, KOTopoe 3emrnist NPOXoauT 3a OAWH oA

4) ncnonb3yeTcs AN onpeaeneHnst paccTosiHui Oo ntoboi 3Be3abl B Hallern Manaktuke.

10. O6nacTb Genbix KapnuKoB Ha guarpamme lNepuywnpyHra—Paccena pacnonoxeHa:
1) B BEpxHen NeBon YacTn gunarpammel;

2) B BEpXHEW NpaBon YacTu anarpammbl;

3) B HWXXHEN NeBOW YacTu guarpammbl;

4) B HWXKHEN NpaBowv YacTy AvarpaMmmbi.

11. CkopoCTb 3BONOLUN 3Be34bl 3aBUCUT Npexae Bcero oT:
1) cBETUMOCTWU;

2) maccbl;

3) TemnepaTypbl NOBEPXHOCTY;

4) XMM4eckoro cocrtasa.

12. KapnukoBble 3Be3abl CneKTpanbHbIX knaccoB B u A, y KOTOpbIX nepuoaunyecku
NpoucxoamuT CKaukoobpasHoe yBenuyeHue 6necka Ha 2™- 6™, Ha3bIBalOTCA:

1) 3Besgamu Tvna RR Jlvpsl;

2) nynbcapamu;

3) uedbenaoamu;

4) KapNMKOBbIMU HOBbLIMM.



13. YepHow abipon aBNAeTCA:

1) Hemany4yalowas 3Be3ga HU3KOM TemnepaTypsl;

2) conHevHoe NATHO;

3) TeMHasi TYMaHHOCTb, Ablpa Ha OHe APKUX 3BE3[, Yepes3 KOTOPYI0 HE NPOXOAUT U3NyYeHNE;
4) konnancupytowas 3Be3fa, ucHepnasLuas SAepHbIE UCTOYHWUKN SHEPTn.

14. Kakum ypaBHeHneM onucbiBaeTCA pacnpenereHne ApKOCTU No AUCKY 3Be34bl:

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

15. Ha kakown dotorpacmum nso6paxeHo waposoe ckonneHme M13?

e

2)

3) 4)
16. TemHas nonoca, naywas BAonb AUCKA CMUPanbHON ranakTUKu:

1) Henpo3payHbIlA CNoV MeX3Be34HON cpefbl, CKOMMIEHNE MEX3BE34HOWN Nbifn 1 rasa;
2) ckonneHve XonodHblX 3Be34 NO34HUX CNeKTParbHbIX KNaccoB;

3) obnacTtu, B KOTOPbIX OTCYTCTBYIOT SipKMe 3Be3abl;

4) obnacTtu, B KOTOPbIX MHOIO NiaHeTapHbIX TYMaHHOCTEN.

17. Hanu4yue ropusoHTa BUgMMocTn Bo BceneHHon cBsizaHo:

1) € TEXHMYECKMMU OTPaHUYEHNSIMN COBPEMEHHON TEXHUKN HabNoaeHWI;
2) ¢ pacwmpeHnem BceneHHoM 1 KOHEYHOCTBIO CKOPOCTU CBETA;

3) ¢ ocTbiBaHNeM BceneHHow;

4) c HaNMMYMEM CBEPXMACCUBHbIX YEPHbIX AbIP.

18. NMapa 3Be3[, ABOMHaAA NpMpoAa KOTOpbIX onpeaensieTca npu nomowm addekra Jonnepa,
Ha3blBaeTCA:

1) 3aTMEHHO-ABONHOW;

2) cnekTpanbHO-ABONHOW;

3) onTM4ecKkn ABONHON;

4) BM3yanbHO-ABONHON.

19. JluHum BogopoAa He 3amMeTHbl cpeAu O4vYeHb WHTEHCUBHLIX JIMHUA MeTasnsnoB.
®duoneToBbIN KOHeL, HEMPEPLIBHOrO CNeKTpa 3aMeTHO ocrnabneH
1) A

2)
3) G;
4)

F.
K.

0. HanauTte HeBepHoe yTBepxaeHue. OTpuuatenbHas TeENJIOeMKOCTb 3Be3bl:
) obecneynBaeT MexaHM4eckoe paBHOBECUE 3BE3[bl;

He No3BONSET pa3BUBaTbCSH TEPMOSAEPHOMY B3pbIBY B LIEHTPE;

2
1
2
3) ecTb crieacTBMe TeopeMbl BUpuana ans 3ses,;



4) Bbi3BaHa OTpMLATENBHON TENNOEMKOCTLIO MOHM30BAHHOIO rasa.

Kpumepuu oueHku:
OLEeHKa «OTNMYHO» BbICTABMNSAETCA CTYAEHTY, ECNN NPOLEHT NpaBuIibHbIX 0TBEeTOB cocTasnseT ot 80 o 100 %;

OLEHKa «XOPOLLUO» BbICTABMNAETCA CTYAEHTY, €Cnu NPOLEHT NPaBuibHbLIX OTBETOB cocTaBnseT oT 55 o 79 %;
OLeHKa «yAOBNEeTBOPUTENBHO» BbICTABMAETCA CTYAEHTY, €Crin NpPOLEHT NpaBuiibHbIX OTBETOB COCTaBnseT OT
30 no 54 %;

OLEeHKa «HeyaO0BNEeTBOPUTENbHO» BbICTABAETCA CTYAEHTY, €Cnu NPOLEHT NpaBuIibHbIX OTBETOB COCTaBnseT OT
0180 29 %.

MNepeyeHb 3agaHUN ANl KOHTPONbHbLIX Pa6oT:
1. BusyanbHbii 6neck 3Be3gbl beru (a Ilnupbl) paBeH + 0™, 14 u ee napannakc 0", 123, a y 3Be3abl B
Bogones BuayanbHbli 6reck +3™,07 1 napannakc 0",003. HanTtn oTHoweHne Grecka n CBETUMOCTH
3TUX ABYX 3Be3f.
[aHHble: my= +0™M,14, 1 = 0",123; m2 = +3M,07, 12 = 0",003.

2. Onpepenutb addekTnBHYO TemnepaTtypy v paguyc 3sesgbl Bern (a Jlvupbl), ecnn ee yrnoson
anamveTtp paseH 0",0035, rogmyHein napannakc 0",123 n 6Gonometpuyeckui 6Gneck — 0™,54.
BonomeTpuueckas 3sesgHas BenudnHa ConHua paBHa —26™,84, a conHeyHasi NOCTOsAHHas 6nmnska K
2 kan/(cm?-MuH).

HanHblie: Beea, A=3",5-103, m = 0"123, my = —0",54;

ConHue, map = — 26m,84, Em =2 kan/(cm?muH) = 1/30 kan/(cm?-c); nocmosiHHasi o= 1,354 x 10-
2 kan/(cMm?-c-2pad?).

3. BblumMcnuTb BUOUMYIO BM3yanbHYK 3BE3[HYH BEMWYMHY KOMMOHEHTOB TPOWHONM 3Be3abl, ECNU ee
BM3yarnbHbIn G6neck paBeH 3M,70, BTOPOM KOMMOHEHT sipye TpeTbero B 2,8 pasa, a nepBbli sipye
TpeTbero Ha 3M,32.

HanHbie: m = 3™,70; Ex/Es =2,8, mi= ms—3"32.

4. B cnekTpe 3Be3dbl NMHUA renus ¢ AnuHoi BonHbl 5016 A cosuHyta Ha 0,017 MM K KpacHomy
KOHLLY, MPU AUCTIEepCUM CNEKTporpaMMbl Ha aToMm ydacTke B 20 A/mm. Sknuntudeckas gonrota
3Be3abl paBHa 47°55' n ee aknunTuyeckas wwupota — 26°45', a BO Bpemsa doTorpadmpoBaHus
cnekTpa aknuntmnyeckasa gonrota ConHua 6bina 6nuskon k 223° 14'. OnpenenyTb Ny4YeByo CKOPOCTb
3Be3fpbl.

[arHbie: ciekmp, A = 5016 A, Ax = +0,017 mm, .

D=20 A/mm; 38e3da, A* = 47°55', B* = —26°45"; ConHue, Aa = 223° 14",

5. B cnektpe kBasapa, ¢potorpacmyeckun 6neck  kotoporo 15m,5 wm yrnoson gmametp 0",03,
3MUCCUOHHAA nuHua Bogopoga Hp C [AnuHOW BomHbl 4861 A 3aHumaeT nonoxeHwue,
COOTBETCTBYIOLLEE ANMHE BOMHbI 5421 A. HailTu nydeByl CKOpPOCTb, PacCTOsiHME, NUHENHble
pa3mepbl U1 CBETUMOCTb 3TOro KBa3apa.

HaHHbie: mpg = 15m,5, A = 0",03;

Hg , A'=5421 A, A = 4861 A.

20.2 NMpomexyTo4yHana aTrectauums

KoHTporb ycnesaemocTy No AUCUMMNIIMHE OCYLLECTBISAETCS C MOMOLLbIO CrieayHLLMX
OLEHOYHbIX CpeacTB:
[ns oueHnBaHUs pe3ynbTaToB 00yYeHMs Ha 3a4€Te UCNONb3YITCA CreaytoLlme nokasaTenu:

1) 3HaHWe y4ebHOro matepuana v BrnageHve NOHATUAHBIM annapaTtoM acTpoU3NKN;

2) ymeHue CcBA3bIBaTb TEOPUIO C MPAKTUKOWN;

3) ymeHwve nnniocTpupoBaTh OTBET NpuMepamMm, hakTamu, AaHHbIMU Hay4YHbIX UCCNefoBaHWUiA;

4) ymeHne npuMeHATb QyHAaMeHTanbHble Quandeckne dopmynbl ANS pelleHns 3agay  BO3HWMKAaKLWWMX MNpu
acTpodn3nyecKmx nccrneaoBaHmsx

5) BnageHue cnocobamu n mMetogamu acTpoU3UYECKUX WUCCMEAoBaHWN, MHTeprpeTauun pesynbTaTtoB, NOCTPOEHUS
BbIBOAOB.

KpuTepum oueHnBaHns KOMNETEHLNN YpoBeHb LLikana oueHokK
cchopmumpo-
BaHHOCTU
KOMMETEeHLUUN




lMonHoe coomeemcmeue omeema o0by4yarouje2ocsi 8CeM epeyUCIeHHbIM
Kpumepusim. lMpodemoHcmpuposaHo 3HaHue ¢yHOamMeHmMarbHbIX
meopemu4yeckux OCHO8 acmpou3UKU, YMEHUE MPUMEHSMb [OyYEHHbIE
3HaHusA O0Ons peweHus 3adady acmpoghu3uku, enadeHue pPakKmu4yecKuMu
HaeblKkaMu npuknadHolU acmpoHOMuUU, enadeHue MOHAMUUHbLIM arnnapamom
acmpoghu3uku

lNosbiwieHHbIU
ypO8eHb

Omrnuy4Ho

Omeem Ha KOHMPOIbHO-U3MepumenbHbIli Mamepuarn He coomeemcmeyem
O0HOMY U3 nepeyucrieHHbIX roKkasamernel, HO obyvarwulica Oaem
npasusibHble omeembl Ha OorofHUMernbHble 8orpockl. HedocmamoyHo
npPoOdeMOHCMpPUPOBaAHO yMEHUEe MPUMEHSMb [OJlyYeHHble 3HaHusi Ons
peweHusi 3aday acmpoghu3uku, unu codepxamcsi omoesibHbie npobesnbl 8
6a306bIXx MeopemuHecKux 3HaHUsIX o0 acmpogu3uKe.

Ba3zossbil
ypOB€EHbL

Xopouwio

Omeem Ha KOHMPOMbHO-U3MePpUMenbHbIU Mamepuarn He coomeemcmeyem
mobbiM  08yM U3 nepeyucrieHHbIX rokazamerned, obydyaowulcas Oaem
HeronHbie omeembl Ha O0MoHUMESbHbIE 80MpPOCkl. [emMoHcmpupyem
YacmuyHble 3HaHUsi OCHO8 acmpogbU3UKU, UU He yMeem [pUMeHsImMb
ba3oebie meopemuyeckue 3HaHUs Mo acmpocgpusuke Ornsi peweHuss 3aday
acmpogu3uKu, unu umeem He rosHoe npedcmasseHue o pyHOamMmeHmasbHbIX
3aKoHax U npuHyunax acmpogusuku, doryckaem cCyu,ecmeeHHble OWubKuU 8
6a308bix 3HaHUsX 06 acmpoghu3uKe.

lNopoezossit
ypOo8eHb

Yoosenemeopu-
mersibHO

Omeem Ha KOHMPOMbHO-U3MePpUMenbHbIU Mamepuan He coomeemcmeyem
JI06bIM  mpeM U3 fiepeyucneHHbix  nokasamenel.  Ob6yyatowulics
deMoHCmpupyem ompbI8oYHble, (hpacMeHmMapHble 3HaHus, Qonyckaem
2pybbie owubKu 8 MOHAMUUHOM annapame acmpogu3uKU.

Heydosnemesopu-
mesibHO

MepeyeHbL BONPOCOB K 3a4eTy C OLEHKOM:

1. Mpedmem u 3adayqu acmpogpusuku. Knaccugukayusi KOCMUYECKUX 0O BEKMOS.
2. 3sommoyus 38e30. IkcriepumMeHmarbHbie daHHble 06 38oYUU 38€30.

3. OcHosHble xapakmepucmuku HopMarbHbiX 38e30 (38e30Hasi eesluyuHa,

memnepamypa). Memods! ux onpedeneHus.

4. CmpoeHue Nanakmuku. [JeuxeHue 38e30 8 [(anakmuke.

5. PaccmosiHusi 0o 38e30. Memodb! onpedeneHusi paccmosiHud.
6. driemeHmMbI perismueucmcKol acmpogu3uKu.

7. CriekmparbHas Knaccugukayusi HopMasibHbIX 36€30.

8. OcHosHble ceolicmea YepHbix Obip. bernbie Obipbl. 380m0UUST YEPHBIX ObIp.

9. [Juazpamma criekmp-ceemumMocme.
10. Knaccugbukauus 2anakmuk.

macca, paduyc,

11.icmoyHuKku 38e30HOl 3Hepauu. [pasumauyuoHHas 3Hepaus. TepmosidepHble peakuyuu Kak

UCMOYHUK 38e30HOU 3Hepauu. CorHeYHble HelimpuHo.
12. [JsuxeHue sanakmuk. 3akoH Xabbna.

13. AkmuegHbie obpa3osaHusi Ha ConHye.

14. Hawa lanakmuka.

15. 3ammeHHO-nepemeHHbIe 38€30bI U UX POJib 8 peueHuU acmpogu3uyeckux 3adad.

16. YpasHeHue rniepeHoca u3fy4eHus. YpagHeHuUe ny4ucmoa0 pagHO8eCUs.

17. OpynmusHble nepemeHHble. Hoeblie u ceaepxHosbie 38e30bl. [Tynbcapsbi.

18. JlokanbHoe mepModuHaMu4ecKoe pasHoeecue. YpasHeHuUe 2udpocmamu4ecKo20 pagHO8ECUS.
19. LlegbeuOb! u Opyaue muribl nNybCUpyouUx 36e30.

20. PacnpedeneHue sipkocmu o oucky CornHua u 38e30.

21. ConHue. ®omocghbepa. Xpomocghepa. KopoHa.

22. 38€30Hble CKOIMIeHUS.

23. [asonbinesbie mymaHHOCMU.

24. lNoHsimue o Kocmosioaudeckux modesisix BeceneHHou. 3eonoyus BeeneHnHol (modenu).

25. PaduousnydyeHue CornHuya. PaduousnyyveHue nnaHem.

26. ®opmynel Caxa u bonbymaHa.

27. Obwue 3akoHomepHocmu cmpoeHuss ConHe4YHol cucmembi. Puauyeckue xapakmepucmuku
OCHOBHbIX 06bekKmMog ConHe4YHoU cucmemsi.

28. AkmueHble 2anakmudeckue sdpa.

MeToouueckue mMaTepuanbl, onpegensilowme npoueaypbl OLEHUBaHUS 3HaHUWN,
YMEHUM, HaBbIKOB U (MNM) onNbiTa [OeATENbHOCTU, XapaKTepusylLwux 3Tanbl

dopMMpoBaHUA KOMNeTeHLUUN



OneHka 3HAHUM, YMCHUH M HaBBIKOB, XapaKTepH3yIOIuas 3Tambl (JOPMHUPOBAHMSA KOMIICTEHIMH B
pamMKax M3y4eHHs JTUCLUIUIMHBI OCYIECTBISETCA B XOA€ TEKYIIEH U MPOMEXKYTOUHOM aTTecTanui.

Tekymas arrecranusi MPOBOAUTCS B COOTBETCTBUU C lloyiokeHMEM O TEKylled arrecTaluu
oOydarommxcsi 10 TIporpaMmaM  BBICHIETO  00pa3oBaHHsT  BOpPOHEKCKOTO  TOCYZapCTBEHHOTO
yHHBepcUTeTa. TeKymas aTrecTanys MPOBOAWTCS B (opMe: YCTHOTO ompoca (MHAWBUIAYAIBHBIA OIpPOC,
(poHTanbHAs Oecena); TECTUPOBAHMS; OLICHKH PE3yJIbTATOB MPAKTHUCCKOW JEATCIBHOCTH (BBIMIOJIHCHHUE
naboparopHbIx pador). Kpurepun oneHnBaHus TPUBECHBI BBILIE.

ITpoMexyTOUHast aTTeCTalds MPOBOMUTCS B COOTBETCTBHH C IlOMOXKEHHEM O MPOMEKYTOYHON
aTTecTaly 00yJaroIuXCs 10 IPOrpaMMaM BBICIIETO 00pa30BaHMS.

KoHTposlbHO-U3MEpUTENbHbIE MaTepualibl  MPOMEXYTOYHOH aTTecTallMi BKJIIOYAlOT B cels
TEOPETHYECKHE BOIPOCH, TO3BOJIIONINE OLEHUTH YPOBEHb IONY4YEHHBIX 3HaHHMU. IlpakThdaeckui
YPOBEHb MOJyYEHHBIX 3HAHMH OLICHUBAETCSI IPU caue OTYETOB IO JIaOOPAaTOPHBIM padoTaMm.

Ilpy oueHuWBaHMM UCHONB3YeTCS KaueCTBEHHAass INKaja OIEHOK. Kpurtepuu oleHHMBaHUS
IIPUBE/CHBI BBILLE.



