degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Bgenenue B acTpoQu3uKy
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa KOCMUUECKON (PU3HUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: C.IO. CazoHoB, 1-p ¢u3.-MarT. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl kocMuueckoit puszuku 04.06.2020



AHHOTANMA

Kypc nexkumii mocBflIeH pPAacCMOTPEHMIO ILIMPOKOTO Kpyra acTpo(u3ndeckux OOBEKTOB M SIBICHHH B
lanaktuke u Meraranaktiuke. B mepBoil 4acTu Kypca H3y4arOTCS OCHOBBI TEOPUH MEPEHOCA W3IYUYCHHS,
00CY’KIal0TCSl MEXaHU3MBbl T€Hepaluy, IOINIOMICHHUS M paccesHus H3IydeHus. Bo BTopoil wacTu Kypca
paccmarpuBaeTcsi (OpPMHUpPOBAaHKE, HBOJIONMS M BHYTPEHHE CTpPOCHHE 3Be3A. B Tpereell wactu Kypca
M3Y4aloTCsl pa3HOOOpa3Hble acTPOPU3MUYECKHE SIBIEHHS, CBSI3aHHBIE C PEISTUBUCTCKUMH KOMIAKTHBIMU
00bEKTaMH 3BE3JHON MaCChl, @ TAK)KE CO CBEPXMAaCCUBHBIMU YEPHBIMH JbIPAMH B SIAPaX rajJaKTHK.

1. leau u 3apauun

eap AUCUMNIMHBI

- ¢GopMHpOBaHHE Yy CTYIEHTOB MPO(EeCCHOHATIbHBIX KOMIICTCHIMH, CBSI3aHHBIX C HCIIOIb30BAHHEM
COBPEMEHHBIX TEOPETUYECKUX KOHIIETIIHH B 0071acTH acTpo(u3nKy;

- pa3BUTUC YMCHHﬁ, OCHOBAHHBIX Ha IMOJYYCHHBIX TCOPECTUYCCKUX 3HAHUAX, ITO3BOJIAIOMINX CO34aBaTh
" NpUMCHATH (1)I/ISI/ILICCKI/IC MOACTIHN JIA UCCIICA0OBAHUA aCTpO(bHSquCKHX HBHCHHﬁ;

- HOJIYUCHUC CTYACHTAMH HABBIKOB CaMOCTOSITCIIBHOM HCCHGI{OB&TGHLCKOﬁ pa60TBI C HCIIOJIb30BAHUEM

cnenuuIecKux METOI0B acTPO(U3HKH;

- TOJy4E€HUE IPAKTUYECKMX HaBBIKOB MCIIOJIb30BaHMs JIaHHBIX COBPEMEHHBIX HAa3eMHBIX U
opOuTaIbHBIX 00CEPBATOPHIA AJIsl PELICHHUS 3a7a4 acTPOPU3UKH.

33]13‘[1/[ JAUCHUIIINHBI

- IOJIYUYCHHUC 0a30BBIX 3HaHHI>i, HeO6XO):[I/IMBIX CTYACHTY Ui MPOBCACHHA HAYYHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B

paMKax cBOeW MarucTepckod paboThl.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHON JIeTENLHOCTHU, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUN HOBBIX 3a]ad, IPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, TIPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auu, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB




[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUeCKUe MOACTH JUIS  ONHCAaHUS — H3y4aeMbIX
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH U MTPOLIECCOB, OLICHUBATh KAa4e€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HATh!

OCHOBHBIE aCTpPO(QHU3NUECKHE SBICHHUS U KIIACCHl OOBEKTOB;

- OCHOBBI TEOPHUH MIEPEHOCA H3ITyYCHUS;

- MEeXaHW3MBbI F'eHepalHH, OIOMIEHNS U paccesHus n3nydeHus B ['anakTuke 1 MerarajgakTuke;

- BHYTpPCHHEE CTPOCHHE M OCHOBHBIEC CBOMCTBA 3BE3/1, dTaIbl (HOPMHUPOBAHHUS M IBOIIOLUH 3BE3I;

- (usugeckue cBoiicTBa U acTpOPU3NUECKUE MTPOSIBICHUS PEIIATUBUCTCKUX KOMIIAKTHBIX OOBEKTOB.
YMETb:

- TIOJB30BATHCS 3HAHUSMH IS peIICHUs] (PyHIaMEHTAIBHBIX M MPUKJIATHBIX 33/1a9 aCTPO(PHU3UKH;

- BHJETH B 3a/1a4ax (pU3NUECKOE COAEPKaAHMUE;

- JleNaTh YMCIICHHBIC OLICHKH MO TOPSIKY BEINYNHbI;
abcTparupoBarhCsi OT HECYIIECTBEHHOTO IPU MOJEIMPOBAHUM PEAIbHBIX (PU3NYECKUX CUTYyaIHi B

acTpoQu3uKe;

- JleniaTh Kad4eCTBEHHbIE BBIBO/BI IIPH MEPEX0/ie K NMPEEIbHBIM yCIOBUAM B U3y4aeMbIX IPOOIeMax.
BIIAJICTh!

- paboThI C COBPEMEHHOW HayYHOU JIUTEPATy PO MOJl JAHHOMY BOIIPOCY;

- KyJNBTYpOH MOCTAHOBKH U MOAETUPOBAHUS aCTPOPU3INUECKUX 3a/1a4;

- TIPAKTUKOM MCCIIEIOBAHUS U peIIeHHs acTPOU3NIECKUX 3a/1ad;

- HaBBIKAMH TEOPETHUYECKOTO aHaJIN3a PeabHbIX aCTPOPHU3NUECKUX 3aau.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 OCHOBHBIE aCTPOHOMHYECKUE TTOHSITHS 3 2
2 IlepeHoc n3nydeHus 3 2
3 Topmo3HOE U3TydYeHUE 4 1
4 CHHXpOTPOHHOE U3TYUYCHHE 3 2
5 KommnroHOBCKOE " obparHoe 3 )
KOMIITOHOBCKO€ U3JIyueHHE
KomntoHoBcKOE B3auMoJieiicTBHE
6 A30TPOIHOTO  IOAS  MU3IYy4YEHHS  C 4 1
0ECKOHEYHOI OTHOPOHOM cpeoit
7 dopmupoBaHue PEHTTEHOBCKUX 3 )
CIIEKTPOB B PE3yJIbTaTe KOMITOHU3ALUU
8 dopmupoBaHue 3B€3]1 3 2
9 Bayrtpennee crpoenue 3Be31 4 1
10 |OBomrouus 3Be31 3 3
11 JIBoiiHbIC 3BE3IBI 4 4
12 |OBonronus TECHBIX JBOMHBIX CUCTEM 4 4
13 |[Iynascapsr 4 4
14 |AKkpelusi HA KOMIIAKTHBIE OOBEKTHI 4 4




15 AKKpEIMOHHBIM JTMCK OKOJO YepHOI 4 4
JBIPBI

16 | Akkpenusi Ha HEHTPOHHBIE 3BE3/IBI 4 4

17 CBepXMacCHBHBIE YEPHBIE JBIPHI 3 3

Hroro yacos 60 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. OCHOBHBIE aCTPOHOMHYECKUE MTOHSITHS

OCHOBHBIE KOCMHYECKHE MACIITA0BI: PAcCTOSHUS, BPEMEHA, MAacChl, IUIOTHOCTH, TEMIIEpaTyphl.
Conueunble eauHunbl. [lapanmakc. OCHOBHBIE XapaKTEPUCTUKU DIIEKTPOMATHUTHOTO H3ITyYCHUS:
WHTEHCUBHOCTh, MOBEPXHOCTHASI SPKOCTh, IMOTOK, CBETUMOCTH. M3iayueHWe aOCOIMIOTHO UYEpPHOTO
Tena. 3Be3IHas BeJIMYMHa.

2. Ilepenoc uzmy4deHus

VYpaBuenue nepeHoca. @yHkuus uctounuka. Onrudeckas ronmmHa. 3akon Kupxroda. ObpazoBanune
CHEKTpalbHbIX TUHUH. [loTeMHeHHe K Kparo.

3. TopMO3HOE U3ITydEeHNE
OcHoBHBIE (POPMYIIBI U UX BBIBOJ, BKJIIOUAs ClIyyad TEIUIOBOTO TOPMO3HOTO M3ITy4YEHHUSI.
4. CUHXpOTPOHHOE U3TyYCHHE

OcHoBHBIE (HOPMYNIBI M MX BBIBOA, BKIIOYAs CIIy4ad CHHXPOTPOHHOTO H3JIyYEHHUS BJIEKTPOHOB CO
CTEIIEHHBIM paclpeeIeHUEM YHEPIUU.

5. KoMnToHOBCKOE 1 00paTHOE KOMIITOHOBCKOE M3ITydECHHUE

U3menenue yactorsl ¢oToHa B pe3ynbTare paccesHus. CedeHue U yrioBas AuarpaMmma paccesHHsL.
TopMmokeHne 3J1eKTpoHa B M30TPOITHOM IoJie M3iydeHus. Harpem/oxiaskaeHHe IUIa3Mbl B II0JIE
U3ITyYeHHS. DATUHI TOHOBCKAsI CBETUMOCTb.

6. KoMnToHOBCKOE B3aMMOAEWCTBUE H30TPOIHOTO MOJSI M3IYYEHHS C OCCKOHEYHOW OJHOPOTHOMN
cpenou

VYpaBuenue Kommnaneuiia u ero corictBa. Ddpdekr CronsieBa- 3e1bJ0BHYA B CKOIIICHHUSX TaTaKTHK.
7. ®opMHpOBaHNE PEHTTEHOBCKUX CIIEKTPOB B pe3yJIbTaTe KOMITOHU3ANN

@®opmHupoBaHHE CTENEHHOTO CIEKTpa H3Iy4deHHst B oOnake ropsiuero rasza. OTpaxeHue
PEHTICHOBCKUX JIy4eH OT ONTHYECKH TOJICTOH XOJIOAHOW cpenbl. DoTrormoriomenue, GpayopecueHIus.

8. ®opMupoOBaHUE 3BE3]]
OO0pazoBaHue 3Be3/1 B pe3yabTare TpaBUTAIMOHHOW HEYCTOMUMBOCTH Ta3a. [DKHHCOBCKas Macca.

9. BHyTpeHHEE CTPOCHHE 3BE3]



TemoBass yCTOMUMBOCTh CTAllMOHAPHBIX 3BE3A. BupmaneHas Teopema 1is 3Be3n. Temmeparypa B
nenrpe Connna. TepmosinepHoe ropenue B 3Be3aax. D(PGEKTUBHOCTh IHEProBoliesieHns. OCHOBHBIE
LIUKJIBI TepMosiaepHoro ropeans. ConHeunsle HeWTpuHO. duarpamma [epummpynra-Paccena. Tunst
U Kiaccel 3Be3q. JIBmxkenue ¢otoHoB B Heznpax ConHIA. YpaBHEHMS, ONMCHIBAIOIINE BHYTPEHHEE
cTpoerne 3Be3d. Ponp maBnenus m3nmydeHusi. COOTHOILIEHHS Macca-CBETMMOCTb, Macca-paguyc U
Macca-BpeMsl JKU3HU s 3B€3/ [NIaBHOM I10CJIE0BaTEIbHOCTH.

Cemecrtp: 2 (Becennuit)
10. DBomromus 3BE311

BripoxxieHHe BeniecTsa B siipax 3Be31. besble KapiuKu: OCHOBHBIE CBOMCTBA, Ipeaes Yanapacekapa
Ha maccy. HeliTpoHHBIE 3Be3[bl: OCHOBHBIE CBOWCTBa, mpenen OmnmenreriMepa-BonkoBa Ha Maccy.
Cxox 3Be3/1bl ¢ ITIaBHOM MocienoBarenbHocTU. CTaqus ruranta/cBepxruranra. CBepXHOBbIE 3BE3/IbL:
CHeKTpaibHas U Qusnueckas kiaccudukanus. Koneunas cynpOa 38371 pasHbIX Macc.

11. JIBoliHbBIE 3BE3/IbI

DyHKIHS MacC, HUWKHUU MIPEAe Ha MacCy KOMITaHbOHA. MI3MeHeHne pa3Mepa IBOWHONW CUCTEMBI IIpU
0o0OMEHE BEIIECTBOM MEXIY KOMIIOHEHTaMH M OTBOJE YIJIOBOTO MOMEHTa. MexXaHHM3MBl OTBOAA
YIJIOBOI'O MOMEHTA.

12. DBOIIOLIHMS TECHBIX IBOMHBIX CUCTEM

[Tonoctu Pomia, Tumbl ABOMHBIX cucteM o Pomry. Craguu 3BOJIONMK TECHOM CHCTEMBI M3 ABYX
MacCCUBHBIX 3Be3]l. ['aMMa-BCIIIIECKH.

13. ITynscapsr

OcHoBHbIE cBOMcTBa. TopMokeHHE BpaleHUs. Mojienb HaKJIIOHHOTO poTaropa. CBETOBOM LUIUHAP.
HuarpaMma mepuoa-TeMi u3MeHeHus nepuoga. Boszpact mynbcapoB. Ckauky B IEpUOAE BpallleHHs.
Maruurapsl.

14. Akkpenusi Ha KOMIIAKTHbIE OOBEKTHI

Ouneprerrdeckas 3Q(GEKTUBHOCTh aKKPELUHW Ha KOMIIAKTHBIH OOBEKT. XapakTepHas TemIeparypa
M3JTy4eHHs IpU aKKpeluy Ha Oenbli KapiaukK, HEHTPOHHYIO 3Be31y, yepHYyIo ablpy. Kinaccudukanms
PEHTTEHOBCKUX JBOWHBIX CHCTEM. METObI OLIEHKH Macc KOMIAKTHBIX 00BEKTOB.

15. AKKpELMOHHBIN JUCK OKOJIO YEPHOH JBIPHI

OCHOBBI TEOpPUH TOHKOTO AKKPELMOHHOTO JWCKA, CHEKTP M3JIydeHHs Takoro aucka. [lpubnmxenue
[Hakypsi-CroHsieBa 1715 BI3KOCTH.

16. Axkpenns Ha HEUTPOHHBIE 3BE3bI

Cryyaii cnabo3aMarHH4eHHOW HEUTPOHHON 3BE3/bl: MOTPAHUYHBIN 0, OapcTepsl. PenTreHoBCKHe
MyJIbCapbl: PaAWychl MarHutoc(epsl M KOPOTAIMM, pasMep MOJSIPHON IIalKu, 3aKpydyHBaHHE
HEHUTPOHHOM 3Be3/1bl. MUINCEKYHIHBIE ITyIbCAPHI.

17. CBepXxMacCUBHBIC YEPHBIE BIPHI

Jloka3aTenbCTBO MPUCYTCTBUSI 4YEPHBIX Jblp B siApaX TalakTUK. AKTHUBHBIE sjpa TIajakTHK:
CHeKTpaibHas Kilaccuukanus, cxemMa 00beIUHEHUST PAa3IMUHbIX TUIIOB, KaXKYyIIeecs CBEPXCBETOBOE
JBMKEHHE BEIOPOCOB BEILIECTBA.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetnueckas ¢usuka [Teker] : B 10 T. T. 2 : Teopus nons : yue6. nocoowue aist By3zoB / JI. J1.
Jlanmay, E. M. Jludmmur ; nox. pen. JI. [1. Iluraesckoro .— 8-e u3n., crepeorurt. — M. : Ou3MaTiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.
2. O6mas actpodusuka [Tekcr] : [yue0. mocobue mns By3oB] / A. B. 3acos, K. A. IloctHOB ; Mock.
roc. yH-T uM. M. B. JlomoHocoBa, ®usnueckuii dak., [oc. actpornom. un-1 um. [1. K. llltepubepra .—
2-e n3n., uenp. u gon. — Ppssuno : Bek 2, 2011 .— 576 c.

JomnonHutenbpHas auTeparypa
1. Actponomus, nonynapHsie ekuuu/B. I. Cypaun, -Mocksa, MIIHMO, 2019
2. M.S. Longair. High Energy Astrophysics.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.astronet.ru/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHAIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCHUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSTH [10JIyUYEHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIiarbcs 3a KOHCYIbTAlMAMHU
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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2 (BeceHHMH) - DK3aMeH
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPU PEIICHUN HOBBIX 3a]a4, MPUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX

PE3YyNbTaToB
[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS  H3y4aeMbIX

HCCIEeI0BaTh MaTEMaTHYECKUE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4eCTBO pa3pabOTaHHOM
MOZEIIN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinHel «Beenenue B acTpopu3uKy» o0ydaromuiics: JOKEeH:

3HAThb:

- OCHOBHBLIC aCTpO(l)I/BI/ILIeCKI/Ie SIBJICHHUA U KJIaCChI O6’LGKTOB;

- OCHOBBI TEOPUHU IIEPEHOCA U3ITyUECHMUS;

- MEXaHHM3MBbI TeHepaliy, TOVIOICHUS U paccesiHUs U3Iy4deHus B ['anaktuke u MeraraiakTuke;
- BHYTpPEHHEE CTPOCHHE U OCHOBHBIE CBOMCTBA 3BE3]1, 3Tabl (HOPMUPOBAHUS M IBOIIOLUH 3BE3];
- (¢u3nvecKre CBOMCTBA U acTPOPUINUECCKHIE MPOSBICHUS PEIATUBUCTCKUX KOMIAKTHBIX 00BEKTOB.

- TIOJIb30BAThCS 3HAHUSAMM AJIS pellieHns (PyHIaMEeHTAIbHBIX U MIPUKIIaIHBIX 33/1a4 aCTPOHU3UKH;

- BHUJETH B 331a4ax (pU3HUeCcKoe comeprKaHue;

- JleJaTh YMCIIEHHBIE OLIEHKHU 110 IIOPSIKY BEJIMYMHBI;

- alcTparupoBaThCsl OT HECYLIECTBEHHOTO MPHU MOACITUPOBAHUN PEaJbHBIX (PU3NUECKUX CUTyalud B

acTpoQu3uKe;

- J¢JIaTb KaYCCTBCHHLIC BLIBOABI IIPU MCPEXOAC K MPCACIbHBIM YCIIOBUAM B U3y4aCMbIX npo6neMax.

BJIaJd€Th:




- paboThI C COBPEMEHHOW HayYHOU JIUTEPATY PO MO/l JAHHOMY BOTIPOCY;

- KyJNBTYpOH MOCTAHOBKH U MOAEITUPOBAHUS aCTPOPU3NUECKUX 3a/1a4;

- TIPAKTUKOM MCCIIEIOBAHUS U peIIeHHs acTpO(U3NIECKUX 3a/1a4;

- HaBBIKAMH TEOPETHYECKOTO aHaJIN3a PealbHbIX aCTPOPHU3NUECKUX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
IIpumepB! KOHTPOIBHBIX 3aJaAHHMN:

IlepBeIii cemecTp:

1. OcHOBHBIE aCTPOHOMHYECKHE TIOHSTHSL.

2. IlepeHocC H3My4YeHHUS.

3. TopMO3HOE H3ITy4YEHHE.

4. CUHXpOTPOHHOE U3Ty4YCHHE.

5. KoMnTOHOBCKOE M 0OpaTHOE KOMIITOHOBCKOE pacCesHUE.

6. KoMnTOHOBCKOE B3aMMOJEHCTBHE HM3OTPOIHOIO IOJIA M3IY4YCHHS C OCCKOHEUYHOW OJHOPOIHOW
cpenou.

7. ®opMUpOBaHUE PEHTICHOBCKUX CIEKTPOB B PE3YyNbTaTe KOMITOHU3ALMH.
8. ®opmupoBaHue 3BE3/I.

9. BayTpeHHee cTpoeHHe 3BE3.

Bropoii cemectp:

10. OBonronys 3BE3 1.

11. JIBOMHbBIC 3BE3/IbI.

12. DBontonys TECHBIX JBOMHBIX CUCTEM.

13. Ilynbcapsr.

14. Akkpelusi Ha KOMIIAKTHbIE OOBEKTHI.

15. AKKpennoHHBIN AUCK OKOJIO YEPHOU JBIPHI.
16. Axkpenus Ha HEUTPOHHBIE 3BE3/IbI.

17. CBepxMacCUBHBIE YEPHBIE JIBIPHI.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJILHBIX BOIIPOCOB!

IlepBeIii cemecTp:
1. OCHOBHBIE KOCMUYECKHE MACIITA0BI, COJIHEUHBIC SANHUIIBI, TapalIaKc.

2. OcHOBHEIE XapPAKTCPUCTUKU DSJICKTPOMAIrHUTHOI'O U3JIYUCHUSA, U3ITYUCHUC a0COIIOTHO YCpHOIo TCia,
3BC3HasA BCIIMYMHA.

3. YpaBHeHHe niepeHoca n3ay4eHus, QyHKIHI HCTOYHNKA, ONITHYECKas TOJIINHA.

4. O0pa3oBaHHE CIEKTPANBHBIX JIMHUH, 3PPEKT MOTEMHEHUS K KPato JMCKa 3BE3JIbL.
5. TenoBoe TOPMO3HOE U3ITyUYECHHUE.

6. CHHXpOTPOHHOE M3JTy4eHHE 3JIEKTPOHOB CO CTEHIEHHBIM paclpeesIeHUeM SHEePTuil.

7. V3MmeHeHue 4acToThl ()OTOHA B pe3yabrare KOMITOHOBCKOTO pacCesHHs, CEUCHHE U YIVIOBast
JyarpaMma paccestHUs.

8. TOpMO)KGHI/Ie QJICKTPOHA B H30TPOIIHOM IIOJIC H3JIYyUCHUS, HaneB/OXJ'Ia)KZ[CHI/Ie IJIasMbl B IIOJIC
H3JIy4YCHUA.

9. DIMHI TOHOBCKAsl KPUTHUYECKAsl CBETUMOCTb.
10. YpaBuenue Kommaneiina u ero OCHOBHBIE CBOMCTBA.
11. 3¢ddexr CronsieBa-3enbioBrYa B CKOTICHHUSX TATAKTHK.

12. ®opMupoBaHUE CTEIICHHOTO CHEKTpa U3JIyUCHUs B PE3yJIbTaTe KOMITOHU3ALUHU B 00JIaKe TOPSIYEro
rasa.

13. OTpaxkeHNE PEHTICHOBCKUX JIYY€H OT ONTHIECKHU TOJICTOU XOIOAHON CPEIbI.
14. ObpazoBanue 3Be3]1 B pe3y/bTaTe rpaBUTAIMOHHON HEYCTOWYMBOCTH ra3a, Macca JxuHca.



15. TermoBasi ycTOWYMBOCTh CTAIlMOHAPHBIX 3BE3[, BUpHAJIbHAS TeOpeMa Ul 3Be3l, TeMIleparypa B
nentpe ComHIa.

16. D peKTUBHOCTS 1 OCHOBHBIEC IUKIIBI TEPMOSIEPHOTO TOPEHHUS B 3BE31aX.
17. ConHeuHble HEUTPUHO.

18. Inarpamma I'epummpynra-Paccena, TUIIBI M KJIacChl 3BE3.

19. JIsmxenue GpotoHOB B Henpax ConHIa.

20. CucteMa ypaBHEHUH 7151 ONMCAHKS BHYTPEHHETO CTPOCHUS 3BE3.

21. Ponp naBneHus U3My4EHUS B 3BE3/1aX.

22. CoOTHOIICHHMS MacCa-CBCTUMOCTb, MacCCa-paJuyC U MaACCa-BpEMs XKU3HU [JIS1 3BC3[ [JIABHOM
IIOCICA0OBATCIbHOCTH.

Bropoii cemectp:

1. BeipokieHue BeIecTna B sIpax 3Be3., Oelble KapiaukH, mpenes Yanapacekapa.
2. Heiitponnsle 3Be31pb1, npeaen Onnenreiimepa-Bomkosa.

3. Cxox 3Be3/1bl ¢ TNIABHOM MOCIIEI0BATEIbHOCTH, CTAANS TUTaHTa/CBEPXTUTAHTA.

4. CBepxHOBBIC 3BE3/Ibl, UX CIEKTpalbHAas W (u3ndeckas Kiaccu(UKanus, KoHeYHas cyJan0a 3Be3j
pa3HbIX Macc.

5. qDYHKLII/ISI Mmacce ,I[BOﬁHBIX 3BC3AHBIX CUCTCM, HIDKHUT npeacii Ha MacCy KOMIIaHbOHA.

6. 3meHenune pasmepa ):[BOI\/’IHOI\/’I CUCTCMBI IIpU oOMeHe BCIICCTBOM MCXKY KOMIIOHCHTAMU U OTBOAC
YITIOBOI'O MOMEHTA. MexaHu3MBbl OTBO/IA YIJIIOBOI'O MOMEHTA.

7. Ilonoctu Poma, TUIbl ABOMHBIX cucTeM 110 Porry.
8. Crazuu 3BOJIIOLIUY TECHOM CUCTEMBI U3 IBYX MAacCCUBHBIX 3BE3I.
9. 'amma-BcIUIECKH.

10. OcHOBHBIE CBOWCTBA PaJMOIyIbCApPOB, TOPMOKEHHE BpallleHHs, MOJETh HAKIOHHOTO pOTaTopa,
CBETOBOM LUJIUHIP.

11. ImarpammMa mepuoA-TeMIT U3MEHEHUsI TIEpHO/Ia, BO3PACT ITyJIbCAPOB, CKAaYKK B TIEPHOJIC BPALICHUS,
MarHuTapsbl.

12. DPPeKTHBHOCTh aKKPEIMHW HAa KOMIAKTHBIA OOBEKT, XapakTepHas TeMIlepaTypa WU3Iy4YeHHs MpU
aKKpeLUH Ha OeJIbIi KapiiK, HSUTPOHHYIO 3BE31Ly, YEPHYIO ABIPY.

13. Kimaccudukanusi peHTTeHOBCKUX JIBOMHBIX CUCTEM, METO/IbI OIIEHKH MacC KOMITAaKTHBIX OOBEKTOB.
14. OCHOBBI TEOPHH TOHKOTO aKKPELIMOHHOTO AMCKA, CIEKTP M3IY4YECHUS aKKPEIIMOHHOTO JTUCKA.

15. IMpubmmxenue lakypei-CroHsieBa IS BI3KOCTH, MArHUTOPOTAIIMOHHASI HEY CTOHYNBOCTb.

16. Akkpeuus Ha cabo3aMarHHYeHHYI0 HEUTPOHHYIO 3BE3/1y: MOTPAaHUYHBIN CJIOH, CIIEKTDP U3IYUYCHHUS,
OapcTephl.

17. PeHTreHOBCKHE MYNbCapbl: pajuyc MarHUTOCQEpbl, pazMep MOJSPHON INANKH, aKKpeIHOHHAS
KOJIOHKA.

18. 3akpyuuBaHMe HEHTPOHHOM 3BE3[bl NPU AKKPELHUH, PAANYC KOPOTALMH, PEKUM MpoImeiepa,
MUJUTUCEKYH/HBIE I1yJIbCapBI.

19. CBunerenbcTBa NPUCYTCTBUS CBEPXMACCUBHBIX YEPHBIX AbIP B sApe Haulel [amakTuku u sapax
JPYTUX TaJaKTHK.

20. Koppenauusa MeXIay Maccoil CBEpXMacCUBHOW YEPHOM ABIPBI U XapaKTEPUCTHKAMU POIUTENBCKON
raJlakTUKU.

21. AKTHBHOCTbH CBEPXMACCHUBHOM YepHOU JBIPHI B LIEHTpe [ aJlakTUKK B HEJJaBHEM TTPOIILIOM.

22. Knaccudukanys, BHyTpeHHEe CTPOCHHE U cXeMa OOBeIMHEHUS Pa3IMYHbIX TUIIOB aKTHUBHBIX sIep
raJlakTHK.

23. CrekTpalbHOE paclpeleieHue SHEPruy aKTUBHBIX SACp TallaKTHK, CBEPXCBETOBOE JBHKCHHE
PENATUBUCTCKUX BEIOPOCOB.

24. TIpoGiieMa BOBHUKHOBEHHSI KBa3apoB B paHHel BceneHHoi.
[Tpumep 3K3aMeHaIMOHHOTO OMeTa:

buner 1.

1. TopmozHoe n3nyuenue. OcHOBHBIE (JOPMYJIBI U UX BBIBOA, BKIIIOUAs CIyyaH TEIUIOBOI'O TOPMO3HOTO
W3ITy4EHUS.

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH TMpoBOIATCS B YCTHOH ¢opme mo Owieram. B Kaxkaom OwWiere mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [lpu nmpoBexeHun 3auéra M 3K3aMeHa oOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IMPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



