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AHHOTANMA

B kypce paccmarpuBaercs coBpeMeHHash Teopusi paHHed Bcenennoil, 6asupyromasics Ha OOmeil Teopun
OTHOCHUTEJNBHOCTHU (JUId onucaHus rpasutanun) U CTangapTHONH Moaeny (GU3NKN 3JIeMEHTapHbIX YacTHIl (s

onvcaHus (PU3MKH MUKPOMHUPA), TOMOJHEHHOH MaCCHUBHBIMH HEUTPHHO,

Oapuorenesuca.

MOACTIAMU TEMHOM Marcpuun u

[lepBbIit cemMecTp MOCBAIIEH BOIIPOCaM, 7Sl IOHUMAaHUS! KOTOPBIX B OCHOBHOM JIOCTaTOYHO MPEACTABICHUS 00
olHOpoAHOU BceneHHoil. Bo BTOpoM ceMecTpe paccMaTrpuBaeTCsl B JIMHEWMHOM PEXUME 3BOJIOLMS
HEOOHOpOXHOCTEN (paauanusi, Marepus, TPaBUTALMOHHBIE MOTEHIHMANbI) B pacluupstoueiics BceneHHOM.
3neck ke paccMmarpuBaeTcsi MH(ISIMS Kak CTaaus, HpeAliecTByomas ropsueii Beenennoit. JIekmoHHbBIN
MarepHall CONPOBOXKAAETCS OONBIIUM KOJIMYECTBOM 334a4 JUIsl CAMOCTOSITENILHOTO PELICHUS U COBMECTHOTO

00CYXJICHUS pE3yIbTaTOB.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- TOJyYeHHE COBPEMEHHBIX HAy4HBIX IIPEACTaBICHUH 00 YyCTpPOHCTBE M 3aKOHAaX SBOJIOIMU

Bcenennoii.

33]13‘[1/[ JAUCHUIIINHBI

HU3YyUCHUC OCHOB O6H.[el71 TCOPpUH OTHOCHUTCIBHOCTH,

MIPUMEHEHNE MAaTEMaTHYECKOro arapara KBAaHTOBOM TEOpHH MO IJIA ONMHCAHWS JWHAMUKH
(u3MKH YacTull B pacmupsonieiics Beenennoi;

o6yqune METOAAaM IIOJYUYCHUA YHCJICHHBIX OLCHOK BCJIMYHMH OCHOBHBIX KOCMOJIOTHYCCKHX

mapamMeTpoB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WiIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

npo0JeMbl TPOCTPaHCTBa-BpeMEHHU, O BceleHHOW B 1enoM Kak (U3NYecKOM OOBeKTe, U e
IBOJIOLIUH;
MECTO M POJIb OOILIMX BOIIPOCOB HAyKH B HAyYHBIX UCCIICIOBAHUSIX;
COBpEMEHHbIEC IPOOIEMbI (PU3UKK M MAaTEMATHKH;
TEOpETUYECKUE MOJIeNH (DyHIaMEHTAIbHBIX TIPOLIECCOB U SIBJICHUI B (U3MKE U €€ MPUIIOKEHHSX;
HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
0 B3aMMOCBS35X ¥ (DyHIaMEHTAIEHOM EIMHCTBE €CTECTBEHHBIX HAyK.
YMETb:

3¢ GEKTUBHO UCTIONB30BaTh HA MIPAKTUKE TEOPETUUECCKUE KOMIIOHEHTHI HAYKH: TOHITHSA, CYKICHUS,
YMO3aKJIFOUEHUs, TUIIOTE3bl, JOKA3aTeIbCTBA, 3aKOHBI;
UCIOJIBb30BaTh BEPOSTHOCTHBIE MOAETH JJIsl KOHKPETHBIX MPOLECCOB U MPOBOIUTH HEOOXOIUMBIE
pacy€Thl B paMKax OCTPOCHHOW MOJIEIIN;
MIPENCTABIATh NAHOPaMy YHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHS;
abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAEIHUPOBAHUYU PEATBHBIX (PU3MUECKHX
CUTyaIuil.
BIIAJIETh:
JIOTUKOM B HAy4YHOM TBOPYECTBE;
Hay4HOH KapTUHON MUDA;
MaTeMaTH4eCKUM MOJIEIMPOBAHUEM PUPOAHBIX MPOLIECCOB U SBICHUI;
HayYHBIM METOJIOM KaK HCXOIHBIM IPUHIUIIOM O3HAHUSA OOBEKTUBHOTO MHUD.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Bcenennas ceronus. 2 1
) OneMeHTHI Oo6mei TEOpUH 5 )
OTHOCHTEJIBHOCTH.
3 OnnopopaHast nu3oTponHas Beenennast. 2 1
4 Junamuka pacmmpennsa BeeneHHoi. 2 1
5 CranpapTHas KOCMOJIOTHYECKast MOZCIb. 2 1
6 TepMoguHamMuka B pacIUpSIOIIEHCS 5 1
Bcenennon.
7 PexomOuHarus. 2 1
8 PenukToBbie HENTPUHO. 2 2
9 [lepBUYHBIN HYKJIEOCHUHTES. 3 1
10 |Témuas marepus. 3 2
1 Onekrpocnabbiii  Qa3oBbIl  mepexon B ’ 1
panHel BeeneHHoM.
12 |Tenepanust 6apuOHHON aCUMMETPHUH. 3 1
13 [Ipobnemsl Teopum ropsiuero bombmroro 5 2
B3pBbIBA.




14 Wudnsuus B pexumMe  MEIJICHHOTO 3 4
CKaTbIBaHMUS.

15 Faycccv)BLI CllydailHble  BEIMYUHBI U 5 )
CilydaiiHbI€ IOJISL.

16 I'enepanus KOCMOJIOTMYECKUX 3 3
BO3MYLICHUN B X0A€ WHQIIALIUH.

17 PoxxneHne yacThIl BO BHEITHHUX ITOJISX. 2 2

18  |IlocTUH(IAIMOHHBIN pa3orpes. 3 3

19  |>xuHCOBCKasg HEYCTOMYHNBOCTB. 2 2

20 KOCMPHOFI/II{GCKHe BO3MYILICHHSI B 4 3
JIMHEHHOM.

71 OBOMIOLUS  BEKTOPHBIX U TEH30PHBIX 3 3
MO[I.

2 CkansipHbie BO3MYILIEHHS JUTS 5 )
OJJTHOKOMIIOHEHTHOH.

23 |®opmupBaHHe CTPYKTYp BO BeeneHHoiA. 2 2

24 | AHH3OTPOIHUS PETUKTOBOTO U3ITyUEHHSI. 2 2

Wroro yacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Bcenennas cerogsi.

OO0mme npesicTaBICHUs O COBPEMEHHOW BceneHHol, 3akoHax e€ 9BONIIONNN U UCTOPUH €€ Pa3BUTHSI
Ha OCHOBAHMH aHAJIN3a COBOKYITHOCTH UMEIOIIMUXCSl ACTPOHOMHUYECKUX HAOIIOCHUN.

2. OnemenTsl OO1IEH TEOPUN OTHOCUTEIBHOCTH.

Tenzopublii aHanu3, ocHoBHBIC nocTynarel OTO, MHBapHAHTBI OTHOCHTENIFHO OOIIEKOOPAWHATHBIX
npeobpa3oBaHuil, JarpamkuaH [ wib0epTra—0OHHINTEHA, TEH30pP JHEPrUU-UMITYIbCa MaTepuH,
ypaBHEHUs DHHINITEWHA, TOHITHE T€0Ie3NIECKUX, HhIOTOHOBCKUH npenen OTO.

3. OgnopoaHas n3otponHas Beenennas.

OnHoponHBIE ¥ HM3O0TPOMHBIE TPEXMEPHBIE IMPOCTPAHCTBEHHBIE MHOTrOOOpasws, MeTpUKa
Pobeprcona—Yoxkepa, CBOOOIHBIE YaCTHIIBI B pacmupstomieiicss Becenennoi, 3akon Xa06ma.

4. Innamuka pacimpenus BeeneHHoi.

VYpaBuenue @puamana, OZHOKOMIIOHEHTHBIE KOCMOJIOTMYECKHE peweHus (IbUlb, paguanus,
KOCMOJIOTHYECKasl IOCTOSTHHAS), BO3pacT BceleHHO, TOpU30HT YacTHIl, TOPU30HT COOBITHIA.

5. CrangapTHas KOCMOJIOTHYECKAsi MOJIENb.

Mogens ¢ TEMHOUM MaTepred 1 TEMHOM 3HEPTHEN, IEPEXO OT 3aMEMJIEHUS K YCKOPEHUIO, IEPEXO]T OT
paIualMoOHHO-IOMUHUPOBAaHHOM K TBUICBHIHOM CTaJuM, CIOCOOBI OIpEIeNeHuss CcocTaBa
COBpEMEHHOH BceneHHol: «cTaHgapTHBIE CBEUM», YIIIOBBIC pa3Mephl YIAIEHHBIX OOBEKTOB.

6. TepmoauHamMuKa B pacmupstonieiics Becenennoit.



Oynkuu pacnpeseneHus 0030HOB W (EPMHUOHOB, JHTPOIUS B paclupstoileiics BceneHHoM,
0aproH-(OTOHHOE OTHOIICHHE.

7. PexomOuHanus.

dusnka pekoMOMHAIMH, TIOCTeIHee paccesHrue (JOTOHOB, pa3Mep FTOPU30HTA MOXH PEKOMOWHALIHH.
8. PenMKTOBBIE HEUTPUHO.

Temmneparypa 3akajiku HEUTPUHO, KOCMOJIOTHYECKHE OTPAaHHUYEHHS Ha CYMMY MacCc HEUTPUHO.

9. IlepBUYHBIN HYKJIEOCHHTES.

3akajka HeWTPOHOB, HANPaBJICHNE TEPMOSICPHBIX PEaKIMii, KHHETHKA HYKJICOCHHTe3a: 00pa3oBaHue
U TOpeHHe JeUTepHs, 00pa30oBaHHE TPUTHS M TeNHsA-3, ONpeaesiCHHE BEIMYMHbI 0apHoH-()OTOHHOTO
OTHOILEHHS ¥ OTPAHUSICHUS Ha MOJIEJIN C HOBBIMU HECTAOMIIbHBIMHU YaCTUIIAMHU.

10. Témuast maTepus.

XonomHasi, TEMIas U TOpsYasi KOMIIOHEHTHI TEMHOM MaTEPHH, 3aKaJIKa TSHKENBIX PETUKTOBBIX YACTHII,
MpsIMBIE TOMCKH CIa00B3aMMOJICHCTBYIONIMX MACCHUBHBIX YAaCTHIl, KaHIWAATHl HA POJb YACTHIL
TEMHOU Marepuu B 0000mmennssx CTaHaapTHON MoIenu (PU3UKH YACTHII.

11. Dnexrpocnadelii Ppa3oBbIii epexo B paHHel BeeneHHO.

da3oBble TIEpexoAbl B TEOPUH MOJISl IPH KOHEUHOW TeMIIepaType, SMeKTpocaadblil (pa3zoBbId Mepexos
B pamkax CranmapTHON Mozenu (pU3NKK YacTHIL.

12. Teneparyist 6apuOHHON aCUMMETPHH.

HeoOxomumbie ycnopusi (CaxapoBa) reHepallii acUMMETPHH, HECOXpaHeHHe OapuOHHOTO |
JICTITOHHBIX YHCEJ BO B3aMMOICUCTBHAX YacCTHIl (TEOpUH Boibmioro o0bequHEHNs), SIEKTPOCTa0bIin
OapuoreHesmc, JeNToreHe3nc, Mexanusm Adduieka—/laiiHa reHepalu aCHMMETPHN KOMILIEKCHBIM
CKAJISIPHBIM TIOJIEM.

Cemecrtp: 2 (Becennuit)
13. TIpoGnemsbl Teopuu ropsidero bonpioro B3peiBa.
[Ipobnembl TOpU30HTA, MIIOCKOCTHOCTH, SHTPOIINH, IIEPBUYHBIX HEOIHOPOJHOCTEH.
14. Undusnus B pexXrMe MEUICHHOTO CKaThIBAHUSI.

NubnanmoHHOEe pelieHne MpodjieM TEOpPHH Tropsiuero BosbIioro B3phiBa, yClIoaus MEJICHHOTO
CKaThIBaHUS, XaoTU4ecKass WHQIISIUS, HOBast UHQIIALNS, THOPUTHAS MHQIISAIIHSL.

15. T'ayccoBbl city4aifHble BETMUMHBI U CTy4aiiHbIE TIOJIS.
CBolicTBa TayCCOBBIX CITy4YailHBIX BEJINYUH, TAyCCOBBI CIIyYaiHbIE TOJIS.
16. I'eneparys KOCMOJIOTHYECKUX BO3MYILICHUH B X0[€ HHQIIALNN.

I'enepanus  Bo3MylueHMH WH(IATOHA, MEPBUYHBIE CKAJISPHBIE BO3MYILICHHS, TI'CHEpaLusd
IPaBUTALIMOHHBIX BOJIH, aMIUTMTY/bI U HAKIOHBI CIIEKTPOB BO3MYILCHHA.

17. PoxxneHne 4acTUL] BO BHEITHUX ITOJISAX.



Merton npeobpa3zoBanuii boromo6osa: 6030HbI, HepMHOHBI.
18. TTocTHHIAIMOHHBIN pa3orpes.

[leprypOaTiBHBIN MEXaHU3M pacraa KoJeOmromerocss HH(QIaTOHHOTO MOJIs, YCIOBHS TEPMaIU3aluu
YacTULl B paclupsoulelics BceneHHOH, sBIEHUME IIapaMETpUYECKOI0 pE30HaHCa B pacraje
uH}aToHa, pacnaj kojJeOaHuil 000N aMIUIUTYbI, POXKICHHE TSHKENBIX (HEPMUOHOB.

19. JI>xnuHCOBCKast HEYCTOWYUBOCTD.

JIKMHCOBCKasi HEYCTOWYMBOCTD B  CTaTMYECKOM  Cpele, pPa3sBUTHUE  HEYCTOMYHMBOCTH B
paclupsoleics BeesleHHOU, CTpYKTyphl BO BeeneHHoil.

20. Kocmosorudeckre BO3MYILIEHUS B THHEHHOM.

JIuHeapu30BaHHBINA TEH30p IHEPTUU-UMITYIbCA UJICAIBHOM KUAKOCTH, IMHEAPU30BaHHbIE YPAaBHEHMUS
OHHIITEHA, PA3IOKEHNS IO CIUPATBHOCTSIM: TEH30pHBIC, BEKTOPHBIE, CKAJIIPHBIC MOJIBL.

21. DBONFOIMS BEKTOPHBIX U TEH30PHBIX MO/,
3aropr30HTHBIC U TIOJTOPU30HTHBIE MOJIBI, CITUBKA HA TOPU30HTE.
22. CralipHbIe BOMYIICHUS JUIsI OTHOKOMITOHEHTHOM.

Crnydan JOMUHUPOBAHHHS PEISTUBUCTCKOTO BEIIECTBA, IBUIA, BO3MYIICHHUS HEPEIATHBUCTCKOTO
BEI[ECTBA HA CTA/IMU JOMUHUPOBAHHUS KOCMOJIOTHYECKON TTOCTOSTHHOM.

23. @opmupBaHue CTPYKTYp BO BceneHHOM.

Jluneiinas cTaaust YBOJIOIMH HEOJHOPOIHOCTEH MaTepPHH MOCIIe PEKOMOUHAIINH, CIIEKTP MOITHOCTH,
BBIXOJ] BO3MYIIICHUI HA HEJIMHEHHYIO CTaIUI0, PACIIPEACICHUE CTPYKTYP 10 Maccam.

24. AHM30TpONIHS PETUKTOBOTO U3IYUCHUS.

AHM30TPOIHUST TEMIIEPATYPbl PEIUKTOBOTO HM3IIyYCHHS B MPUOIMIKCHUM MTHOBEHHOTO OTIICIUICHHS
(hOTOHOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. Beenenue B Teoputo panneit Beenennotii : Teopust ropsiuero Bonbmoro B3peisa [ Teker]/J1. C.
TopbyHos, B. A. Py6akos , -M., IEHAH/I, 2016

JomnonHutensHas auTeparypa

1. Benenue B Teoputo panHeil Beenennoi : Kocmonornueckue Bosmymenus. Undusannonnas teopus
[Tekcr]//1. C. TopOynos, B. A. Pybakos , -M., KPACAH/], 2016

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://pdg.lbl.gov (6a3a naHHBIX 1O (HU3KKE YACTHIIL)



http://arxiv.org...(oTkpbITas 6a3a ANEKTPOHHBIX MPETIPUHTOB 10 Pu3rke yacTuil ¢ 1993 rona)
http://inspirehep.net (MOMCKOBHUK cTaTei Mo PprU3MKe YacTHIT)

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe 00pazoBaHHe.

http://benran.ru —6nbnMoTEKa MO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansATHAX MCHIONB3yIOTCA MYJIBTUMEINMHBIE TEXHOJIOTHUH, BKIIKOYAsl IEMOHCTPALIMIO Ipe3eHTaluil. B
MPOLECCE CAMOCTOITENBLHON pabOThl 00YHaIOIIUXCSI BO3MOKHO HUCIIONIBb30BAaHUE TAKUX MPOIPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, nzyuatommii Kypc «IlpobneMbl Teopuu 3eMEHTapHBIX YacTUL[ U KOCMOJIOTHUHY, TOJDKEH C
OZIHOM CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
NPUMEHATh TEOPETHUECKUE 3HAHUS HA TPAKTUKE.

B pesynbrare u3yueHHs AMCLUIUIMHBI CTYACHT JIOJDKEH 3HAaTh OCHOBHBIC OIPEIENICHUS, YBEPEHHO
pasduparbcs B TaKuxX paszzaeiax TEOPHUU DJIEMEHTAapHBIX YacTUL M KOCMOJIOTHH, KaK TEOPETHUYECKHE
Mozenu (pyHIaMEHTAIbHBIX MPOLIECCOB M SABICHUI B (U3UKE M €€ NPUIOKEHUSIX, COBPEMEHHBIC
npoOiieMbl (U3MKKH M MaTeMaTHKH, 3HaThb MECTO M pPOJIb OOIIMX BOMPOCOB HAyKH B HAy4HBIX
UCCIICJOBAaHUAX U HOBEHIINE OTKPBHITUS ecTecTBO3HaHMs, CTyleHT IODKeH HAaydUThCs I(PPEKTUBHO
WCIOJIb30BaTh HAa MPAKTUKE TEOPETHYECKHWE KOMIIOHEHTHl HAyKH M HCIOJNb30BaTh BEPOSTHOCTHBIC
MOZEIH JJIS1 KOHKPETHBIX INPOIECCOB U IPOBOIUTH HEOOXOAMMBIE pacyéThl B paMKaxX MOCTPOCHHOU
MOJENIM, OH JIOJDKEH XOpOUIO NPEACTaBIsATh MNaHOpaMy YHHUBEPCAJIbHBIX METONOB M 3aKOHOB
COBPEMEHHOTO €CTECTBO3HAHUS M YMETh a0CTpParupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN HpU
MOZICIIMPOBAaHUU PEATbHBIX (DU3NYECKUX CHUTyalluid a TakXKe IODKeH BIAJETh MaTeMaTH4eCKUM
MOJEIIMPOBAHNUEM IIPUPOIHBIX IIPOLECCOB U SABJICHUM U HAyYHOW KAPTUHOM MHUpa.

N3y4yeHne Kypca IOKHO BBIMOIHATHCS CaMOCTOSITENBHO KaXKIbIM CTYICHTOM II0 MTOr'aM Ka)KIOro u3
3aHATUH, PEe3yJIbTaThl KOHTPOJIIMPYIOTCS MperoaaBareieM Ha cemuHapax. [lo 3aganuro mpemnonaBares
pemaroTcsl 3a1a4yd, BBIAAHHBIC IPENOAABATENIEM II0 HTOraM 3aHATHH, HMCHOJIb3YIOTCS KOHCIIEKTHI,
Y4eOHHKH, PEKOMEHIyeMble TaHHON MpOrpaMMoil, a Takke COOpPHUKHU 3aJay, BKIIOYasl 3JICKTPOHHBIC,
y4e0OHO-METOTUIECKHE TTOCOOMS.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MHUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEHIOBAaHHON JINTEPATYPBI,

— mpopaboTKy yyeOHOro marepuana (Mo y4eOHOM M HaydHOW JUTeparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYECHHBIX JJI1 CAMOCTOSATEIIBHOTO U3YUCHHUS;

— pellieHue 3a/1a4, peAIaraéMblx CTyIEHTaM Ha 3aHATUSIX,
— MOArOTOBKY K IPaKTUUECKUM 3aHATHSIM, 3a4€TY U dK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

[loka3zarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pemarh Kak MOXHO OoJbIe
3agay. [Ipu pemenun 3a1a4 Kaxaoe 1eHCTBHE HEOOXOANMO apTyMEHTUPOBATh, CChUIAsACH HA U3BECTHHIC
CBEJICHUSI.

[Tpy MOATOTOBKE K NMPAKTHYSCKHM 3aHSATHAM HEOOXOIMMO IIOBTOPSTH paHee W3Y4YCHHBIE OCHOBHBIC
orpeJienieHus, GOPMYITUPOBKU TeopeM. B Hauase 3aHsTHs, Kak MPaBHUIIO, IpoBoAUTCs KopoTkuid (10-15
MHUHYT) ONpOC TI0 Marepuay NpOIIEeIIINX 3aHATUH B YCTHOW WM NHCbMEHHOW (opme. OObYHO
NPUAEPKUBAIOTCS CIEAYIOIIEH CXeMbl: N3ydeHHEe Marepuasa JICKIMH 10 KOHCIEKTY B TOT XK€ JEHb,
Korga Obuta mpociymiana Jyiekuus (10-15 MuHYT); MOBTOpeHHE Marepuana HaKaHyHE CIIeIyFOIIeH
ek (10-15 munyT), mpopaboTrka ydeOHOro marepuana To y4eOHOW M HAy4HOW JHMTEpaType,
TOATOTOBKA OTBETOB HAa BOINPOCHL, MPEAHA3HAYCHHBIX JUIS CAMOCTOsATENbHOrO m3ydeHus (1 wac
HEJIeNI0), TOATOTOBKA K MPaKTHUYECKOMY 3aHsATHIO, pemeHne 3anaad (1 dac). BaxkHo mo0UTHCS
MOHUMAaHUs W3y4aeMOro Marepuaia, a He MEXaHHMYeCKOro ero 3armoMuHaHus. llpu 3arpynHeHuMn
U3Y4YEeHUS OTJCNIBHBIX TEM, BOIIPOCOB, CleIyeT oOpalaThCsl 3a KOHCYAbTAIMSAMHU K IpEroaBaTelio,
BE/IyIIEMY NTPAKTUIECKUE 3aHSATHSL.



O0s13aTeNbHBIM TPEOOBAHUEM SIBIISICTCSl BBHITIOJHEHUE JIOMAITHUX Pa0OT, KOTOphie OQOPMIISIOTCS B
CIIeIAIIFHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIAIOTCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3zpadorunk: J.C. TopOyHoB, a-p ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4eckKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare wusydenus auciuminHel «IIpoOGnembl Teopuu SIEeMEHTAapHBIX YaCTHIl M KOCMOJIOTHID

00yJarouics JTOIDKEH:

npo0JeMbl TPOCTpaHCTBa-BpeMEHHU, O BceleHHOW B 1enoM Kak (U3NYecKOM OOBbeKTe, U e

TEOpeTHYeCKue MoJeTH (PyHAaMEHTAIbHBIX MPOIIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKEHUSX;

3HATh:
SBOJIIOLHH;
MECTO U pOJIb OOIIMX BONIPOCOB HAYKH B HAYYHBIX MCCIICOBAHUIX;
COBpEMEHHBIE TPOOIeMbl GPU3NKK U MaTEMaTHKH;
HOBEMWIINE OTKPBITUS €CTECTBO3HAHUS;
0 B3aUMOCBSA34X U (yHIaMEHTAIbHOM €ANHCTBE €CTECTBEHHBIX HayK.
YMeThb:

3¢ GEKTUBHO UCTIONB30BATh HA MPAKTUKE TEOPETUICCKUE KOMITOHCHTBI HAYKH: TIOHITHS, CYXKICHUS,
YMO3aKITFOUeHUS], TUTIOTE3bI, JJOKA3aTeILCTBA, 3aKOHBI,
MCIIOB30BaTh BEPOSTHOCTHBIC MOJCTH JJISl KOHKPETHBIX MPOIECCOB M MPOBOIUTH HEOOXOTUMBIC

pacy€Thl B paMKax OCTPOCHHOW MOJIEIIN;

MPENCTABIATh NAaHOPaMy YHHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHS;
abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAEIHUPOBAHUYU PEATBHBIX (PU3MUECKHX

CUTyaluH.




BJIAA€Th:

JIOTMKO! B HayYHOM TBOPYECTBE;

Hay4YHOH KapTHHON MUpa;

MaTeMaTUYeCKUM MOJEIMPOBAHUEM IIPUPOJHBIX [IPOLIECCOB U SIBIICHUI;
HAy4HBIM METO/IOM KaK HCXOHBIM MPUHIIMIIOM MO3HAHUS OObEKTUBHOTO MUP.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOUIEHHON TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[TepeyeHb KOHTPOIBHBIX BOIPOCOB:

1. OO0mue peIcTaBICHHSI O COBPEMEHHOM BCeneHHO! 1 myTH €€ SBOTFOIIHH.

2. Maremarudeckuii anmnapar u ocHoBHbIe mocTynarsl OTO.

3. VYpaBHeHwms DifHIITEHHA, TOHATHE T€0/IE3NUECKUX, HhI0TOHOBCKUI mipeaen OTO.

4. OIHOPOMHOCT, M W30TpONHs BCeNeHHOH, METPHKH NOAXOMAIIUNX MPOCTPAHCTBEHHBIX
MHoroo0Opasuii, MeTpuka Pobeprcona—Yokepa.

5. 3akon Xab6mna, cBOOOHBIE YACTHIIBI B paciupstomieiics BeeneHHoi.

6. VYpaBHennue ®dpuamana, ero pemeHus AJd OIXHOKOMIOHEHTHBIX cpen, Bo3pacT BcemnenHoit u
paszMep KOCMOJIOTHYECKOTO TOPU30HTA.

7. CrangapTHas KOCMOJIOTHYECKasi MOJEIb, XPOHOJIOTHs pa3BuTusl BeeneHHoil, Bo3pacT coBpeMeHHON
BcenenHoit, spKkocTh B yIIIOBOH pazMep 00bEKTOB, YAAIEHHBIX HA KOCMOJIOTHUECKHUE PACCTOSHHSL.

8. dyHkuuu pacmnpeneneHuss 4acTUIl TUIa3Mbl B pacuiupsitonieiicss BceneHHoH, MIOTHOCTh YHEPTHH U
SHTPOIHUSL.

9. OOpa3zoBaHue aTOMapHOIO BOAOPOA B paHHeH BeeneHHOM.

10. 3akanka akTHBHBIX HEUTPHHO B paHHEl BceneHHOH, KOCMONOTHYECKHE OIpaHUYEHUS! HA CYMMY
Macc HEUTPHUHO.

11. OcHOBHBIE 3TaIbI IEPBUYHOTO HYKJIEOCHHTE3Aa, OIIEHKA OCTAaTOYHON KOHIIEHTPAIH TeJIHSL.

12. Tunbsl KOMIOHEHT TEMHON MaTepHH, OLIEHKH OCTaTOYHON KOHIIEHTPAIH JUIS XOJIOJHOW U ropsiden
TepMaJIbHBIX KOMIIOHEHT TEMHON MaTepHUH.

13. KaH,Z[I/II[aTBI Ha pOJIb YaCTHIL TEMHO MaTcpuun: ciabo B3aHMOHeﬁCTBYIOHlHe MAaCCHBHBIC YaCTHIIbI,
AKCHUOH, CTCPHUJIbHBIC HeﬁTpHHO, KOI€pCHTHBIC OCHUIAINU OAHOPOAHOI'O CKAJIAPHOI'O I10JI.

14. DnekTpocnadbiii (ha3oBbIil mepexon B paHHel BeeneHHOM.
15. Yenoeus CaxapoBa oOpa3oBanusi 6aproHHON acuMMeTpur Beenennoii. JlenTorenesuc.

16. Dnekrpocnadelii bapuoreHesuc, Mmexanusm Adduexka—/laliHa renepanuu 6apuOHHON aCUMMETPHUH
Bcenennoit.

17. IIpo6nemsl Teopuu [opsiuero bosnbiioro B3pbiBa v HHPIALMS KaK CIIOCOO UX PELICHUS.
18. Mudmsiuns B pexxuMe MEAJICHHOTO CKaThIBaHUsI, XaOTUYECKasi, HOBast, THOpUHAs HHQIIALUY.
19. I'ayccoBsl city4aiiHble BETMUMUHBI U TayCCOBBI CIIy4aiHBIE OJS.

20. T'eHepanusi CKaJsIpHBIX M TEH30PHBIX BO3MYILICHMHA Ha WHQIIALMOHHOM CTaAWd, aMIUIUTYAbl W
HaKJIOHBI CIIEKTPOB.

21. Poxxnerne 6030HOB ¥ )epMHOHOB BO BHEIITHHX TOJISIX, METO/I ITpeoOpa3zoBannii boromoboga.

22. TocTuHpIAIMOHHBIA pa3orpeB BceneHHOM, sBICHHE MapaMeTPHUECKOro PEe30HAHCa, POXKICHUE
TSOKENBIX PEPMHUOHOB.

23. JIxuHCOBCKasi HEYCTOMYMBOCTh B CTATUUECKOU CpE/ie U B pacluupstoleiicss BeeneHHOM.

24. JIuHeapu30BaHHbBIE 10 MAJBIM BO3MYILEHUSIM YpaBHEHUS DWHINTEHHA, Pa3jioKeHHE BO3MYILECHHI
10 CIIUPAJILHOCTSIM.

25. DBomoIus BEKTOPHBIX U TEH30PHBIX MO/ B pacuiupsolieiics Beenennoil.

26. 3akoHBl OJBOJIONWW CKaJSIpHBIX BO3MYILIEHHWH B  pacmmpsmomeics Bcenennoit ans
OJJTHOKOMIIOHEHTHBIX CpPE/I.

277. ®opMHpOBaHUE CTPYKTYp B paHHEH BceneHHOH, aHAIMTHYECKasl OLICHKA PaCIpeeIeHHs CTYKTYp
o Maccam B hopmanmsme Ilpecca-Illexrepa.

28. dopmupoBaHME aHU30TPOIMM TEMIIEPATypbl PEIUKTOBOIO H3IY4YEHHs, CBS3b AHU30TPOIMU C
OCHOBHBIMH KOCMOJIOTHUECKUMH TTapaMeTpaMH.



ITpumeps! 3K3aMEHAMOHHBIX OUJIETOB, HCIIOIb3YEMBIX JUIS IPOBEACHUS IK3aMEHa:

buner Nel
1. Maremarudeckuii anmapaT u ocHoBHBIE TocTynaTsl OTO
2. DBOJIOIHUS BEKTOPHBIX U TEH30PHBIX MOJI B paciupsitoreiics Beenennoit

3. 3aKkoHBI DBOJIOLMK CKAJIAPHBIX BO3MYIICHHM B pacmmpsiomeiics Bcenennoit s
OJTHOKOMIIOHEHTHBIX CpeJ

Buiet Neo2

1. OIHOPOMHOCT, M W30TpONHs BCeNeHHOH, METPHKH NOAXOMIIIUNX MPOCTPAHCTBEHHBIX
MHoOroo0Opasuii, MeTpuka Pobeprcona—Yokepa

2. OCHOBHBIE ATaIlbI IIEPBUIHOIO HYKJICOCMHTE3a, OLICHKA OCTaTO4YHOM KOHICHTPpALUH I'ejinia

3. 3akanka aKTUBHBIX HEUTpHWHO B paHHeW BceneHHOM, KOCMOJIOTHYECKHE OTPaHUYEHHUS Ha CYMMY
Macc HEUTPUHO

Kputepun onennBanus

Onenky «ornnyHo (10)» 3acity’KMBaeT CTYOEHT, OOHApYXHUBILIUH BCECTOPOHHEE, CUCTEMATHYECKOE U
n1yOokoe 3HaHWE Yy4eOHOro MPOrpaMMHOIO Marepuana, CaMOCTOSTENbHO BBINOJHUBIINI BCe
MPESyCMOTPEHHbIE MPOTPaMMOM 3aaHusi, IIyOOKO YCBOMBIIMI OCHOBHYIO U JOINOJHHUTEIHHYIO
JIUTEPaTypy, PEKOMEHOBAaHHYIO MPOrPpaMMOi, aKTUBHO paOOTaBIINil HAa IPAKTHUECKUX, CEMUHAPCKUX,
nab0opaTOPHBIX 3aHATHX, Pa3OMpaAIOLINIiCA B OCHOBHBIX HAyYHBIX KOHIEMLHUAX 10 H3y4aeMOil
JUCLUITIMHE, TPOSBUBIINI TBOpPYECKHE COCOOHOCTH M HAYYHBINH MMOJXO0A B IOHUMAHUU U U3JI0KEHUN
y4eOHOro MPOrpaMMHOTO MareprMa, OTBET OTIMYAaeTcs OOraTCTBOM M TOYHOCTBIO HMCIIOJB30BAHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.

Ouenka «oTauyHO (9)» 3aciyXuUBaeT CTyAEHT, OOHAPYKMBIIMH BCECTOPOHHEE, CHUCTEMAaTHYECKOe
3HaHUE y4eOHOTo MPOrpaMMHOI0 MaTepHalla, CaMOCTOSTEILHO BBHITOJHHUBILUI BCE MPEAYCMOTPEHHBIC
IpOrpaMMoOl 3a/laHus, IIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOIOJHHUTEIbHON
JUTE-paTypol, PEKOMEHIOBAHHOM MpOrpaMMON, AaxkTHBHO pa0OTaBIIMH Ha MPaKTHYECKUX,
CEMHHAPCKUX, J1a-00paTOPHBIX 3aHATHSAX, IMOKA3aBIIMKA CUCTEMAaTHUECKUW XapakTep 3HAHWHA 110
JUCUUIUIMHE, TOCTaTOYHBIN U JayibHeHIel y4eObl, a TaKkke ClOCOOHOCTh K UX CaMOCTOSITEILHOMY
IOIIOJIHEHUIO, OTBET OTJIMYAET-Cs TOYHOCTHIO MCIIOJIb30BAHHBIX TEPMHUHOB, MaTepuall H3jaraercs
[IOCJIE0BATEIBHO U JIOTHYHO.

OneHKy «OTaH4YHO (8)» 3acCiTy’KUBAET CTY/IECHT, OOHAPYKHUBILHUI MMOJIHOE 3HAHUE YUEOHO-TIPOTrPaMMHOTO
Marepuana, He JOITyCKAIOIUI B OTBETE CYILIECTBEHHBIX HETOYHOCTEH, CAMOCTOATEIBHO BHITOJTHUBILNN
BCE IIPEAYCMOTPEHHBIE IPOrpaMMOI 3a/1aHus], yCBOUBLINM OCHOBHYIO JIUTEPATypy, pe-KOMEHIOBAHHYIO
MpOrpaMMoi, akTHBHO pPaOOTaBLIMA Ha MPAKTHUYECKUX, CEMUHAPCKUX, Ja0OpaTOPHBIX 3aHATHUSX,
[IOKA3aBIIMKA CHCTEMATHUYECKUN XapaKTEp 3HAHUW 10 JUCUUILIMHE, JOCTATOYHBIA JUIS Jalb-HEHIIEeH
y4eObl, a TAK¥Ke CIIOCOOHOCTh K MX CAMOCTOSITEIbHOMY TTOTIOHEHHUIO.

Onenky «xopomo (7)» 3aciy’)KMBaeT CTYJACHT, OOHApPYXHUBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4e0-HO-TIPOrpaMMHOI0 Marepuajja, He [OMYCKAaoIIWiA B OTBETE€ CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIb-HO  BBINOJIHUBIIMA BC€ IPEAYyCMOTPEHHBIE IPOrpaMMOM 3alaHusl, YCBOUBIIMN
OCHOBHYIO JINTEPATYpy, PEKOMEHIOBAaHHYIO NPOTrPaMMOM, aKTHMBHO paOOTaBIIMI Ha MPAKTUYECKHUX,
CEMHHAPCKUX, J1a0opaTrop-HbIX 3aHATHSAX, IMOKA3aBIIMKA CUCTEMATHUECKUW XapakTep 3HAHWHA 110
JUCUUIUIMHE, TOCTaTOYHBIN [T JaybHEeHIel y4eObl, a TaKkke ClOCOOHOCTh K UX CaMOCTOSITEILHOMY
HOTIOJIHEHUIO.

Onenky «xopomo (6)» 3acily’XMBaeT CTYACHT, OOHApYXHMBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4e0-HO-IpOrpaMMHOTO  MaTepHajja, He JOMyCKAIOUMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENb-HO BBINOJIHUBIINN OCHOBHBIE NPEAYCMOTPEHHBIE MPOrpaMMON 3alaHus, YCBOMBIIUI
OCHOBHYIO JINTEPA-TYPY, PEKOMEHIOBaHHYIO [IPOrpaMMOi, OTIIMYABIIUNCS JOCTaTOYHOM aKTUBHOCTBIO
Ha TPaKTHYECKUX (CEMHHAPCKHX) W JA0OpaTOPHBIX 3aHATHUAX, MOKA3aBIIMH CHUCTEMaTHYECKUN
XapakTep 3HaHWH M0 JUCIU-TUTMHE, JOCTATOUHBIN IS 1ajbHEeUIIeH yaeobl.

Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HAaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTHIO Ha TPAKTUYECKUX (CEMHUHAPCKHX) M
7a0OpaTOPHBIX ~ 3a-HATHSAX, CAMOCTOSTENBHO  BBINOJHMBIINN ~ OCHOBHBIC  IIPEAYyCMOTPEHHBIC
IpOrpaMMON 3aJlaHHsl, YCBOUB-IIHI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO IPOTPaMMOii, OJHAKO
JOIyCTUBIIMH HEKOTOPbIE MO-TPEIIHOCTH IPU WX BBHIIOJHEHHHM M B OTBETE IIa JK3aMEHe, HO
o0naaroIuii HEOOXOMMBIMU 3HAHUSMH ISl KX CAMOCTOSITEIIBHOTO YCTPAaHECHHUS.



OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKWMBaeT CTYIEHT, OOHApy>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaja B 00bEMe, HEOOXOIUMOM IS JalibHEeHmed yueObl U npencTosmen
paboTel Mo mpodeccuu, He OTIMYABIIMIICS AKTHBHOCTBIO HA MPAKTUYECKHUX (CEMHUHAPCKHUX) U
nabopaTop-HBIX  3aHATUSX, CAMOCTOSTEIbHO  BBINOJHMBIIMN  OCHOBHBIE  IPENLyCMOTpPEHHBIE
[POrpaMMOM 3aJlaHHsl, YCBOUBUIMN OCHOBHYIO JIMTEPATYpPy, PEKOMEHIOBAHHYIO MPOrPAMMOM, OIHAKO
JOIyCTUBLIMIA HEKOTO-phIe IOTPEIIHOCTH NPU HMX BHIIOJHEHHM M B OTBETE Ha HK3aMEHE, HO
obnajaromuii HEeoOXOAMMBIMU 3HAHMAMH [UI1 YCTPAaHEHUS TII0Jl PYKOBOJACTBOM HpeIojaBaTelis
JOIYIIEHHBIX MOTPEUIHOCTEH.

OneHKy «ylIOBIETBOPUTENHHO (3)» 3aciyKWMBaeT CTYIEHT, OOHApY>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaja B 00bEMe, HEOOXOIMMOM ISl JalibHEHIeH y4eObl U npencTosmen
paboTel Mo mpodeccuu, He OTIMYABIIMICS AKTHBHOCTBIO HA MPAKTUYECKUX (CEMHUHAPCKHX) H
nabopaTop-HBIX  3aHATUSX, CAMOCTOSTEIbHO  BBINOJHMBIIMN ~ OCHOBHBIE  IPENLyCMOTpPEHHBIC
IpOrpaMMOM 3aJlaHus, OJHAKO JOMYCTHBIIMH IOTPENIHOCTH HPU HMX BBHINOJHEHWH U B OTBETE HA
JK3aMeHe, HO o0jajaromuidi HEOOXOAUMBIMH 3HAHUSIMH JJIsl yCTPAaHEHHS TIOX PYKOBOACTBOM
IpernojaBaresis HanboJee CyeCTBEH-HbIX MOTPEITHOCTEH.

OmeHKa «HEYIOBIETBOPHUTENBHO (2)» BBICTABISETCSA CTYAEHTY, OOHapyKUBILEMY MPOOENbl B 3HA-HUAX
WIH OTCYTCTBHE 3HAHUU IO 3HAYUTENILHOW YacTH OCHOBHOTO Y4eOHO-IPOTPaMMHOTO Marepuaia, He
BBIIIOJTHUBIIEMY  CaMOCTOSITENIBHO — TPEIyCMOTPEHHbIE  HPOTrpaMMOM  OCHOBHBIE  3aJaHus,
JOITyCTUBLIEMY NPUHLIUIUAIBHBIE OITMOKH B BBIIIOJHEHUU MPEAYCMOTPEHHBIX MPOrpaMMOi 3a1aHuil,
He 0TpadoTaB-1IEMy OCHOBHbIE IIPAKTHUECKUE, CEMUHAPCKHE, JJAOOPATOPHbIE 3aHATHS, 10Ty CKAIOIIEMY
CYLIECTBEHHBIC OIIMOKU MPHU OTBETE, U KOTOPBIA HE MOXKET MPOAOIDKUTH OOYUEHUE WM MPUCTYIUTH K
npodeccuoHalb-HOM  AeATeNbHOCTH 0€3  JIONMOJHMUTENBHBIX 3aHATHM 10  COOTBETCTBYIOLIEH
TUCLHUTUIMHE.

OreHka «HEyA0BIeTBOPUTENLHO (1)» BBICTABISETCS CTY/ACHTY, HE OTBETUBIIIEMY Ha 33aJ]aHHbBIE (OTKa3
OT OTBETa, MPEICTaBICHHBIA OTBET MOJHOCTBIO HE M0 CYLIECTBY COACPX AIIUXCS B IK3aMEHALIMOH-HOM
3aJJaHAH BOTIPOCOB).

OneHka «3a4T€HO» BBICTABISETCS CTYIEHTY, €CIM IO JecATHOAUIbHOW IIKaje €ro 3HaHWUs
OLICHUBAIOTCS HE HMXKE «YIOBJIETBOPUTEIILHOY; OL[EHKA «HE 3a4TE€HO» BBICTABISIETCS 00ydaroIIeMycs B
MPOTHBHOM CIydae.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHuM ycTHOro sK3ameHa oOOydHarolieMycs NpeAOoCTaBiIsieTcss He MeHee 45 MHMHYT Ha
noarotoBky. Omnpoc oOyuaromierocs mo OWIETy Ha YCTHOM 3K3aMEHE He JOJDKEH IMPEBBIAET ABYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaromInecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
Takke Bcel HEOOXOAMMON JHMTEepaTypod IUIsl pelleHHs 3aJaqyd; IPU OTBETaX Ha YCTHBIE BOIMPOCHI
I10JIb30BATHCS JIUTEPATyPOH 3aIIpeLIeHO.



