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AHHOTANMA

B xypce paccmarpuBaeTcsi coBpeMeHHash Teopusi paHHeld BcenenHol, 6asupyromasics Ha OOmiell Teopuu
OTHOCHUTENBHOCTHU (JUIs onucaHus rpaButannu) 1 CtaHnapTHON Monenn (GU3UKHU 3JI€MEHTAPHBIX YacTHIl (71
onucaHus (U3MKH MHUKPOMHUpA), IOMOJIHEHHOW MAacCUBHBIMH HEUTPHUHO, MOJEIISIMH TEMHOM MaTrepuu U
Oapuorenesuca.

[lepBoIit cemMecTp MOCBAIIEH BOIIPOCaM, 715l IOHUMAaHHUS! KOTOPBIX B OCHOBHOM JIOCTaTOYHO MPEACTABICHUS 00
olHOpoAHOW BcenenHoi. Bo BTOpoM ceMecTpe paccMaTpUBAcTCs B JIMHEHHOM PEXUME SBOJIOLHUA
HEOOHOpOXHOCTEH (paguanusi, Marepus, T'PaBUTALMOHHBIE MOTEHUWANbI) B pacimupsmwoueiics BceneHHOM.
3neck ke paccMarpuBaeTcs MHQISIUS Kak CTaaus, MpeiiecTByomas ropsdeii Beenennoid. JIeKnoHHBIHM
MarepHall CONPOBOKAACTCS OOJBIIMM KOJIMYECTBOM 3ajJad JJISi CAMOCTOATENBHOTO PEIICHUS U COBMECTHOTO
00CYXJICHUS pE3yIbTaTOB.

1. lean u 3apa4un

Leap THCHUTLITHHBI
- TONlyYeHHE COBPEMEHHBIX HAy4YHBIX [MPEJCTAaBICHU 00 YyCTPOWCTBE M 3aKOHAX DBOJIOIHU
Bcenennoii.

3agauu AUCUMIIHHBI
[J u3y4eHHE OCHOB OOILEH TEOPUU OTHOCUTEIILHOCTH;
[l mIpuMEHEHHE MaTeMaTH4YeCKOro ammapara KBaHTOBOW TEOpWUM MOJSA A ONMHMCAHMS JTUHAMUKH
(u3MKH YacTull B pacmupsonieiics Beenennoi;
O o0ydeHHe MeTOlaM IOIY4EHHUs] YHMCIEHHBIX OICHOK BEIMYMH OCHOBHBIX KOCMOJIOTMYECKHX

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 cHocoOGH  WCIONb30BaTh B
mpoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTu
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 npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
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 Crocoben aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIHTEIHLHBIMHU
METOJJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
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 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
MOJENN




HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATh:
[0 mpobnembl NPOCTpaHCTBa-BpeMeHH, O BceneHHoll B 1enoM Kak (u3mueckoM oObekTe, u eé
9BOJIIOLHH;

MECTO U POJIb OOIIUX BOMPOCOB HAYKH B HAYYHBIX UCCIICTOBAHUSX;

COBpPEMEHHBIE MPOOIeMbl PU3UKK U MATEMAaTHKH;

TeopeTHIeCKre Mojiel QyHIaMeHTaIbHBIX MTPOIIECCOB U SBIICHUH B (DU3HKE U €€ PUIOKEHUSIX;

HOBEHIIINE OTKPBITHSI €CTECTBO3HAHUS;

0 B3aMMOCBS3AX U (DyHJAMECHTaJIbHOM €JIMHCTBE €CTECTBEHHBIX HayK.

I o

YMETb:

[0 5¢dexTrBHO UCTIONB30BaTh HA MPAKTUKE TEOPETUUECKIE KOMIIOHEHTHI HAYKH: TIOHITHSA, CYXKACHUS,
YMO3aKJIFOUEHUs, TUIIOTE3bl, JOKA3aTeIbCTBA, 3aKOHBI;
[J  HMCHONB30BaTh BEPOSTHOCTHBIE MOAEIH AJISi KOHKPETHBIX MPOLIECCOB U NMPOBOAUTH HEOOXOAMMEIE
pacy€Thl B paMKax OCTPOCHHOW MOJIEIIN;
[l mpencTaBisATh MAHOPAMy YHHBEPCAIBHBIX METOAOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTyaIuil.

BIIAJIETh:
[l JOrukoi B HAy4YHOM TBOPUYECTBE;

Hay4HOH KapTUHON MUDa;

MaTeMaTH4eCKUM MOJEIMPOBAHUEM PUPOIAHBIX MPOLIECCOB U SBICHUM;

HayYHBIM METOJIOM KaK HCXOIHBIM NPHHIUIIOM HO3HAHUA OOBEKTUBHOTO MHUD.

OOod

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 TepMonuHaMuKka B pacIIUpSIOLIECs > 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 [Ipobnemsbl Teopum ropsiuero bombiroro 5 2
B3pBbIBA.




14 Wudnsuus B pexxume  MEUICHHOTO 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 BO3MYLICHUS 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.

TenzopHsblil aHanu3, ocHoBHBIE nocTynarel OTO, MHBapUAHTBI OTHOCHTENIFHO OOIIEKOOPAMHATHBIX
npeobpa3oBaHuii, narpamkuaH [unpOepra—OIONHINTEIHA, TEH30p SHEPrHU-UMIIYJIbCA MAaTEpHH,
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 KOCMOJIOTUYECKHE pemeHus (IbUib, paguaius,
KOCMOJIOTHYECKasl IOCTOSTHHAS), BO3pacT BceleHHO, TOpU30HT YacTHIl, TOPU30HT COOBITHIA.

5. CrangapTHas KOCMOJIOTHYECKAsi MOJIENb.

Mogens ¢ TEMHOM MaTepreil 1 TEMHOM DHEPTHUE, Mepexo]] OT 3aMEJIEHHS] K YCKOPEHHIO, IEPEXO]] 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 HEMTPOHOB, HalpaBJICHUE TEPMOSICPHBIX PEAKINI, KHHETHKA HyKJICOCHHTE3a: 00pa3oBaHue
U TOpeHHe AeuTepusi, 00pa30BaHUE TPUTHS U Telusi-3, ONpeIeiIeHUe BEINIUHBI OapHOH-(OTOHHOTO
OTHOILEHHS ¥ OTPAHUSICHUS Ha MOJIEJIN C HOBBIMU HECTAOMIIbHBIMHU YaCTUIIAMHU.

10. Témuast maTepus.

XonomHast, TEMIas U TOpAYast KOMIIOHEHTHI TEMHOM MaTEPHH, 3aKaJIKa TSHKETBIX PETUKTOBBIX YaCTHII,
MpsIMBIE TOMCKH CNa00B3aUMOJICHCTBYIONIMX MACCHBHBIX YaCTHI], KaHIAWJATHI HAa POJIb YacTHI]
TEMHOU Marepuu B 0000mmennssx CTaHaapTHON MoIenu (PU3UKH YACTHII.

11. Dnexrpocnadelii Ppa3oBbIii epexo B paHHel BeeneHHO.

da3oBble Iepexopl B TEOPUHU OIS P KOHEUHOM TemIeparype, 3IeKTpociadbiii (pa3oBblii iepexon
B pamkax CranmapTHON Mozenu (pU3NKK YacTHIL.

12. Teneparyist 6apuOHHON aCUMMETPHH.

HeoOxomumbie ycnosust (CaxapoBa) TeHepalyi acUMMETpPUH, HECOXpaHeHHEe OapuOHHOTO U
JICTITOHHBIX YUCEJ BO B3aMMOJCHCTBHSIX YacTHIl (Teopuu bonbinoro o0beAMHEHNMS), ITEKTPOCIA0bIH
Oapuorenesmuc, JenTorenesnc, Mexanusm Addneka—/laitHa reHepanuy aCHMMETPUN KOMITIIEKCHBIM
CKAJISIPHBIM TIOJIEM.

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

HNubnanmoHHOEe pellieHre MpoOJieM TEopHH Topsvero Bonbmioro B3phbiBa, YCIOausi MEIJICHHOTO
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, TICHEpaLus
IPaBUTALIMOHHBIX BOJIH, aMIUTMTY/bI U HAKIOHBI CIIEKTPOB BO3MYILCHHA.

17. PoxxneHne 4acTUL] BO BHEITHUX ITOJISAX.



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

[leprypOaTiBHBINA MeXaHU3M pacrnaja KoJeOIromerocss HHGIATOHHOTO OIS, YCIOBUS TepMalln3alui
YacTULl B paclupsouiericss BceneHHOH, SBIEHUE IapaMETPUUYECKOr0 PE30HAaHCAa B pacrajne
uH}aToHa, pacnaj kojJeOaHuil 000N aMIUIUTYbI, POXKICHHE TSHKENBIX (HEPMUOHOB.

19. JI>xnuHCOBCKast HEYCTOWYUBOCTD.

JUKMHCOBCKass HEYCTOWYMBOCTD B CTaTWM4YeCKOM  Cpele, pPa3sBUTHUE  HEYCTOMYMBOCTH B
paclupsoleics BeesleHHOU, CTpYKTyphl BO BeeneHHoil.

20. Kocmosorudeckre BO3MYILIEHUS B THHEHHOM.

JIuHeapu30BaHHBINA TEH30p IHEPTUU-UMITYJIbCA UJI€AIBHOM KUAKOCTH, TMHEAPU30BaHHbIE YPAaBHEHUS
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 MOMHUHHPOBAHHHS PENISTUBUCTCKOTO BEIIECTBA, IBUIH, BO3MYIICHHUS HEPEISITHBHUCTCKOTO
BEI[ECTBA HA CTA/IMU JOMUHUPOBAHHUS KOCMOJIOTHYECKON TTOCTOSTHHOM.

23. @opmupBaHue CTPYKTYp BO BceneHHOM.

Jluneiinas cTaaus SBOTIONNK HEOTHOPOAHOCTEH MaTepuH TIOCIIe PEKOMOMHAIINH, CIIEKTP MOIIHOCTH,
BBIXOJ] BO3MYIIICHUI HA HEJIMHEHHYIO CTaIUI0, PACIIPEACICHUE CTPYKTYP 10 Maccam.

24. AHM30TpONIHS PETUKTOBOTO U3IYUCHUS.

AHM30TPOIHUST TEMIIEPATYPbl PEIMKTOBOTO M3IyYCHHS B MPUOIMIKCHUH MIHOBEHHOTO OTIICTUICHHS
(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, uzyuatonmii Kypc «IIpobiaemMbl Teopuu 31eMEHTapHBIX YaCTHIl U KOCMOJOTMH», JOJKEH C
OZIHOM CTOPOHBI, OBJIAJETh OOIIMM MOHATHIHBIM alapaToM, a C APYroi CTOPOHBI, TOJKEH HAYUUTHCS
NPUMEHATh TEOPETHUECKUE 3HAHUS HA TPAKTUKE.

B pesynbrare u3ydeHHs IUCLUIUIMHBI CTYJCHT JOJDKEH 3HAaThb OCHOBHBIC OIPENENICHHS, YBEPEHHO
pasduparbcs B TaKUX pasesiaX TEOPHUH SJIEMEHTApHBIX YacTHI U KOCMOJIOTHUH, KaK TEOPETUYECKHE
Mozenu (pyHIaMEHTAIbHBIX MPOLIECCOB M SABICHUI B (U3UKE M €€ NPUIOKEHUSIX, COBPEMEHHBIC
npoOiieMbl (UMK M MaTeMaTHKH, 3HAaTh MECTO M pOJb OOLIMX BONPOCOB HAyKH B HAyYHBIX
UCCIICOBAaHUAX U HOBEHIINE OTKPBHITUS eCTecTBO3HAHUS, CTyAEeHT AOKEH HayduThCs S(PQPEKTHBHO
WCIOJIb30BaTh HAa IPAKTHKE TEOPETUUYECKHE KOMIIOHEHTHI HAyKM M HCIIOJB30BaTh BEPOATHOCTHBIC
MOZEIH Il KOHKPETHBIX IPOLECCOB M NPOBOAUTH HEOOXOIMMBIE pacdEéThl B paMKaxX HOCTPOCHHON
MOJEJIM, OH JOJDKEH XOpOILIO MpPEACTABIATh IMaHOpaMy YHHMBEPCAJIBHBIX METOJOB U 3aKOHOB
COBPEMEHHOIO €CTECTBO3HAHUS M YMETh a0CTparupoBaTbCsi OT HECYIIECTBEHHBIX BIUSHUN IIpU
MOJICIMPOBAHUN PEAJbHBIX (PU3NYECKUX CHTyallMid a TakKe JOJDKEH BIIAJCTh MaTeMaTHYECKHM
MOJEIIMPOBAHNUEM IIPUPOIHBIX IIPOLECCOB U SABJICHUM U HAyYHOW KAPTUHOM MHUpa.

N3y4yeHune Kypca JOHKHO BBITOIHATHCS CAMOCTOSATENBHO KaXKABIM CTYACHTOM II0 WTOraM Ka)KAOTo U3
3aHATUH, Pe3yJIbTaThl KOHTPOJIMPYIOTCS TpenoaaBaTesieM Ha cemMuHapax. 1lo 3aganuio mpemnogaBaress
pemaioTcsl 3a/ayd, BBIAAHHBIC IPENOAABATE]IEM II0 WTOraM 3aHATHH, HCIOIb3YIOTCS KOHCIIEKTHI,
Y4eOHHKH, PEKOMEHIyeMble TaHHOM IMpOrpaMMoOil, a Takke COOpPHUKHM 3ajiady, BKJIIOUYasl 3JIEKTPOHHEIE,
y4e0OHO-METOTUIECKHE TTOCOOMS.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEHIOBAaHHON JINTEPATYPBI,

— mpopaboTKy y4ueOHOro mMarepuaina (mo y4eOHON W Hay4yHOIl JMTeparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, MPEJHA3HAUYCHHBIX JUI CAMOCTOSTEILHOTO U3yUCHHUS;

— peleHue 3a1a4, NpeagaraéMblx CTYJICHTaM Ha 3aHATHIX,

— MOJTOTOBKY K NPAaKTHYECKUM 3aHATHAM, 3a4€Ty U IK3aMEHY.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHJIMBUIyaJ bHBIX KOHCYIIBTALIUH.

[TokazareneM BIIJCHUS MaTepUAIIOM CIY)KHT YMEHHE pemarh 3aaadd. ns GpopMUpOBaHHS yMEHHS
IPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3amad. [Ipu pemennu 3a1a4 KaKa0¢e IeicTBUE HEOOXOMMO apryMEHTUPOBATh, CChUIASICh HA M3BECTHBIC
CBEJCHUSI.

[Tpy MOATOTOBKE K NPAKTHYECKHM 3aHATHSIM HEOOXOIMMO IOBTOPSATH paHEe HM3yYCHHBIE OCHOBHEIC
orpesiesieHus, GOPMyIUPOBKU TeopeM. B Havane 3aHATHS, KaK PaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC IO MaTrepHaxy MpOIIEANIMX 3aHATHH B YCTHOH win muchbMeHHOH (opme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHE MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymiana Jekuus (10-15 MuHYT); MOBTOpEHHME MaTepHaja HaKaHyHE CIedyIoIiei
ek (10-15 munHyT), mpopaboTka ydeOHOTO Marepwana Mo y4eOHOW W HAaydyHOH IuTeparype,
TOATOTOBKA OTBETOB HAa BOINPOCHL, MPEAHA3HAYCHHBIX JUIS CAMOCTOsATENbHOrO m3ydeHus (1 wac
HE/IeNI0), TIOATOTOBKA K TPAaKTHYECKOMY 3aHATHIO, penieHue 3anad (1 wac). BaxknHo noOuthes
NMOHUMAaHUsS W3y4aeMOro Marepuaia, a He MEXaHHYeCKOro ero 3armoMuHaHus. [Ipu 3arpyaHeHHH
M3Y4YEHUS OTIENBHBIX TEM, BOIIPOCOB, CIIEIyeT OOpamarhCsi 3a KOHCYJIBTALMSAMU K IPENOaBaTelio,
BE/IyIIEMY NTPAKTUIECKUE 3aHSATHSL.



OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare wusydenus auciuminHel «IIpoOGnembl Teopuu SIEeMEHTAapHBIX YaCTHIl M KOCMOJIOTHID

00yJarouics JTOIDKEH:

3HAThb:

0
SBOJIIOINH;

I o

0 B3aUMOCBS35X U (PyHIaMEHTAIbHOM
YMeThb:
0

MpoOJeMbl TPOCTPAHCTBAa-BpeMeHH, O BceneHHOW B meiaoM Kak (U3MYEeCKOM oO0BekTe, U e€

MECTO U pOJib OOIINX BONIPOCOB HAYKH B HAYYHBIX MCCIIETOBAHUAX;

COBpPEMEHHBIE MPOOIeMbl PU3UKK U MATEMAaTHKH;

TeopeTUYecKue MoJenH (PyHAaMEHTaIbHBIX NIPOIIECCOB U SIBICHUN B (PU3MKE U ee MPUIIOKECHUX;
HOBEHIIINE OTKPBITUSA €CTECTBO3HAHUS;

CANHCTBE CCTCCTBCHHBIX HAYK.

3(1)(1)6KTI/IBHO HUCIIOJIb30BATh HA MPAKTUKEC TCOPCTUUCCKUC KOMIIOHCHTBI HAYKU: ITOHATUSA, CYXKICHUS,

YMO3aKITFOUeHUS], TUTIOTE3bI, JJOKA3aTeILCTBA, 3aKOHBI,

O
pacy€Thl B paMKax OCTPOCHHOW MOJIEIIN;

HUCIOJIb30BaATh BCPOATHOCTHBIC MOJACIN JJIsI KOHKPCTHBIX MPOUCCCOB U MPOBOAUTH HCO6XOILI/IMBIC

[ OPpCACTABJIATH MaHOPAMy YHUBCPCAJIbHBIX MECTOAOB U 3dKOHOB COBPEMCHHOI'O CCTCCTBO3HAHMA,

O
CUTyaluH.

abcTparnpoBarhCsi OT HECYLIECTBEHHBIX BIUSHUN MPH MOICIMPOBAHUU PEANbHBIX (DPU3NYECKUX



BJIAA€Th:

[J Jioruxoii B HAay4YHOM TBOPYECTBE;

[l Hay4YHOUN KapTHMHON MHDA;

[J mareMaTu4ecKUM MOJEIIMPOBAHUEM IIPUPOAHBIX IPOLIECCOB U SBICHUM;

[J HayYyHBIM METOJOM KaK MCXOIHBIM MPHUHIUIIOM IMO3HAHHS OOBEKTUBHOTO MUD.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA 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. OnmHOPOMHOCT, M HW30TPONHs BCEleHHOH, METPHKH MNOAXOMIIINX HPOCTPAHCTBEHHBIX
MHoroo0Opasuii, MeTpuka Pobeprcona—Yokepa.

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

6. YpaBuennume Dpuamana, ero pemeHus Ui OTHOKOMIIOHEHTHBIX cpei, Bo3pacT BceneHHOW u
paszMep KOCMOJIOTHYECKOTO TOPU30HTA.

7. CrangapTHas KOCMOJIOTHYECKasi MOJIeb, XPOHOJIOTHS pa3BUTHs BceneHHOM, BO3pacT COBpeMEHHON
BcenenHoit, spKkocTh B yIIIOBOH pazMep 00bEKTOB, YAAIEHHBIX HA KOCMOJIOTHUECKHUE PACCTOSHHSL.

8. DyHKIMH pacmpeneeHns YacTHIl IJIa3Mbl B paciupsitonieiics BeeneHHol, MIOTHOCTh SHEPTUH 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 TEMHOW MaTEPHH, OLIEHKH OCTAaTOYHON KOHIIEHTPAIUH ISl XOJIOIHOM U ropsideit
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. Dnekrpocnadeiii 6apuoreHesuc, Mmexanm3Mm Adduieka—/JlaiiHa reHepanuu 0apuOHHONW aCHMMETPUHI
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'eHepamusi CKaJdspHBIX M TEH30PHBIX BO3MYIICHMH Ha WHQIALMOHHOM CTaAW{, aMIUTUTYObl H
HaKJIOHBI CIIEKTPOB.

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

22. TocruHpnsnuoHHBIN pa3orpeB BceneHHOM, sBIEHUE NapaMETPUUECKOTO PE30HAHCA, POXKIICHHUE
TSOKENBIX PEPMHUOHOB.

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

24. JIuHeapu30BaHHbBIC IO MaJbIM BO3MYLICHHUSM ypaBHEHHS DWHINTEHHA, Pa3OKEeHUE BO3MYIICHUI
10 CIIUPAJILHOCTSIM.

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

26. 3akoHBI DJBOJIOLMH CKAIAPHBIX BO3MYIIEHHH B pacmupsiomieiics Bcenennon st
OJJTHOKOMIIOHEHTHBIX CpPE/I.

277. ®opMupOBaHUE CTPYKTYp B paHHEW BcelleHHOH, aHamMTHYeCKas OLIEHKA paclpelesIeHus CTyKTyp
o Maccam B hopmanmsme Ilpecca-Illexrepa.

28. dopmupoBaHME aHU30TPOIMM TEMIIEPATypbl PEIUKTOBOIO H3IY4YEHMs, CBSI3b AHM30TPOIMH 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. 3aKkoHbl DBOJIOLMK CKAISAPHBIX BO3MYIIEHHM B pacmmupsoomencs Bcenennoit s
OJTHOKOMIIOHEHTHBIX CpeJ

Buiet Neo2

1. OIHOPOMHOCT, M HW30TPONHs BCeleHHOH, METPHKH MOAXOMIIINX HPOCTPAHCTBEHHBIX
MHoOroo0Opasuii, MeTpuka Pobeprcona—Yokepa

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

3. 3akanka aKTUBHBIX HEHTPHHO B paHHed BceneHHON, KOCMOJOTHYECKHE OTpaHUYEHHS Ha CyMMY
Macc HEUTPUHO

Kputepun onennBanus

Onenky «otnuyHo (10)» 3acimyXuBaeT CTyIEHT, OOHAPY>KUBIIMKA BCECTOPOHHEE, CHCTEMAaTHUYECKOE U
nyOoKkoe 3HaHWE Y4eOHOro MPOrpaMMHOTO Marepualia, CaMOCTOSTENbHO BBINOJIHUBIINN BCe
MPEIyCMOTPEHHbIE MPOTPaMMOM 3aaHusi, [IyOOKO YCBOMBIUMI OCHOBHYIO W JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHJOBAaHHYIO MPOrPaMMOM, aKTUBHO pabOTaBIINi Ha MPAKTUYECKUX, CEMHUHAPCKUX,
nab0paTOPHBIX 3aHATHSX, Pa3OUPAIOMIUIICS B OCHOBHBIX HAyYHBIX KOHLEHIMSIX IO H3ydaeMon
JUCLUITIMHE, TPOSBUBIINI TBOpPYECKHE CIOCOOHOCTH M HAYYHBIH IMOAXO0A B HOHMMAHUH U U3JI0KEHHH
y4eOHOro MPOTrpaMMHOTO MarepuMa, OTBET OTIMYAeTCA OOrarcCTBOM M TOYHOCTBIO HCIIOJIb30BAaHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.

Onenka «oTIMYHO (9)» 3acCIIyKWMBAeT CTYACHT, OOHAPYXHBIIUN BCECTOPOHHEE, CHCTEMATHYECKOE
3HaHUE y4eOHOTO MPOrpPaMMHOI0 MaTepualia, CaMOCTOSTEILHO BBIIOJHUBIINN BCE MPELYCMOTPEHHBIE
IpOrpaMMoOl 3a/laHus, IIIyOOKO YCBOMBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOIOJHHUTEIbHON
JUTE-paTypol, PEKOMEHIOBAHHOM MpOrpaMMON, AaxkTHBHO pa0OTaBIIMH Ha MPaKTHYECKUX,
CEMHHAPCKUX, J1a-00paTOPHBIX 3aHATHSAX, TMOKA3aBIIMKA CHUCTEMAaTHUYECKUN XapakTep B3HAaHUK 110
JTVCUUIUIMHE, TOCTaTOYHBIN JUIsl JanbHEHIIeH yueObl, a TaKKe CIOCOOHOCTh K MX CaMOCTOSATEIIEHOMY
IOIIOJIHEHUIO, OTBET OTJIMYAET-CsI TOYHOCTBKO MCIIOJIb30BAHHBIX TEPMHUHOB, MaTepuasl H3Jaracercs
MOCJIEI0BATEIbHO U JOTHYHO.

OneHKy «OTaH4YHO (8)» 3acCiTy’KUBAET CTY/IECHT, OOHAPYKHUBILHUI MMOJIHOE 3HAHUE YUEOHO-TIPOTrPaMMHOTO
Marepuana, He JOITyCKArOIUi B OTBETE CYIIECTBEHHBIX HETOYHOCTEH, CaMOCTOSITEIHLHO BBIMTOJIHUBIINN
BCE€ IIPEAYCMOTPEHHBIE [IPOrpaMMOH 3aJaHHUs1, YCBOUBILUI OCHOBHYIO JIMTEPATYPY, PE-KOMEHOBaHHYO
MpOrpaMMoM, akTHBHO paOOTaBIIMI Ha NPAKTHUYECKUX, CEMHHAPCKHUX, J1a0OPaTOPHBIX 3aHATHSIX,
[IOKA3aBIIMKA CHCTEMATHUYECKUN XapaKTEp 3HAHUW 10 JUCUUILIMHE, JOCTATOYHBIA JUIS Jalb-HEHIIEeH
y4eObl, a TAK¥Ke CIIOCOOHOCTh K MX CAMOCTOSITEIbHOMY TTOTIOHEHHUIO.

Ouenky «xopomo (7)» 3aciayXuBaeT CTYICHT, OOHApyXWBLIMHA JIOCTaTOYHO IIOJHOE 3HAHHE
y4e0-HO-IPOrpaMMHOIO Marepuaia, He JAOMYCKAIOUIMi B OTBETE CYIIECTBEHHBIX HETOUYHOCTEH,
CaMOCTOATENIb-HO  BBINOJIHUBIIMA BC€ IPEAYyCMOTPEHHBIE IPOrpaMMOM 3alaHusl, YCBOUBIIMN
OCHOBHYIO JIUTEPATYpy, PEKOMEHIOBAaHHYIO MPOrpaMMOil, aKTUBHO pabOTaBIIMK Ha MPaKTHUYECKUX,
CEMHHAPCKUX, J1a0opaTrop-HbIX 3aHATHSAX, TMOKA3aBIIMKA CHUCTEMAaTHYECKUN XapakTep B3HAaHUK TI0
JTUCUUIUIMHE, TOCTaTOYHBIN JUIs JanbHEHIIeH yueObl, a TakKe CIOCOOHOCTh K X CaMOCTOSATEIILHOMY
HOTIOJIHEHUIO.

Onenky «xopomo (6)» 3aciyXUBaeT CTyIEHT, OOHApPY>KMBIIMK JOCTaTOYHO TIIOJIHOE 3HAaHUE
y4e0-HO-IpOrpaMMHOTO  MaTepHuaja, He JAOMyCKAIOUIMi B OTBETE CYNIECTBEHHBIX HETOYHOCTEH,
CaMOCTOAITENb-HO BBIMOJHMUBIINN OCHOBHBIE IPEIYCMOTPEHHBIE MPOTPaMMON 3aJaHHs, YCBOMBILHN
OCHOBHYIO JINTEPA-TYpPY, PEKOMEHA0BaHHYIO IPOrpaMMOM, OTIMYABLIMNICS 10CTaTOYHON aKTUBHOCTBHIO
Ha TPaKTHYECKUX (CEMHMHApPCKHX) W JIa0OPaTOpHBIX 3aHATHSX, IOKAa3aBIIMKA CHCTEMAaTHYECKHMA
XapakTep 3HaHWH M0 JUCIU-TUTMHE, JOCTATOUHBIN IS 1ajbHEeUIIeH yaeobl.

Ouenky  «xopomo  (5)»  3aciyKMBaeT  CTyIeHT, OOHApYXMBIIMH  3HAaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOUMOM JUTsl JallbHEeHIeH y4eObl U mpencTosen
paboTel 1O mpodeccuu, HE OTIMYABLIMUCSH AaKTUBHOCTHIO Ha MPAKTHYECKUX (CEMHHAPCKUX) H
7Ta0OpaTOPHBIX ~ 3a-HATHSAX, CAMOCTOSITENBHO  BBIIOJHHMBIIMN  OCHOBHBIE  IPEIyCMOTPEHHBIC
IpOrpaMMOH 3a/laHHs, YCBOUB-IINA OCHOBHYIO JIUTEPATYpPy, PEKOMECHIOBAaHHYIO MPOTPAMMON, OTHAKO
JOIyCTUBIIMH HEKOTOPBhIE MO-TPEIIHOCTH IPU HX BBHINOJHEHMM W B OTBETE A JK3aMEHE, HO
o0naaroIuii HEOOXOMMBIMU 3HAHUSMH ISl KX CAMOCTOSITEIIBHOTO YCTPAaHECHHUS.



OneHKy «ylIOBJIETBOPUTENLHO (4)» 3aciyKWMBaeT CTYIEHT, OOHApy>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOrpaMMHOr0 Marepuaia B 00bEMe, HEOOXOOUMOM JUIsl JaslbHEeHIeH y4eObl U mpencTosmen
paborel Mo mnpodeccur, HE OTIMYABIIUICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) H
nabopaTop-HBIX  3aHATUSAX, CAMOCTOSITENIbHO  BBIIOJHUBIIMNA  OCHOBHBIE  IPEIYCMOTPEHHBIC
POrpaMMOM 3aJIaHMsI, YCBOUBIIUK OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO MPOIPaMMOM, OJHAKO
JOITyCTUBLIMIA HEKOTO-phI€ TOTPEIIHOCTH NPHU HMX BBIIOJHEHHH M B OTBETE HA DK3aMEHE, HO
obnajaromuii HEOOXOOMMBIMH 3HAaHMSAMH JUIS YCTPAHEHHS IIOA PYKOBOACTBOM IIPENOAAaBaTEN
JOIYIIEHHBIX MOTPEUIHOCTEH.

OneHKy «ylIOBIETBOPUTENHHO (3)» 3aciyKWMBaeT CTYIEHT, OOHApY>KWUBIIMK 3HAHHE OCHOBHOTO
y4eOHO-IIPOTrPaMMHOTO MaTepHaia B 00bEMe, HeOOXOMUMOM ISl JaJlbHEeWIeld y4eObl U MpenCcTosIeh
paborel Mo mnpodeccur, HE OTIMYABIIUICS AaKTUBHOCTHIO Ha TNPAKTUYECKHX (CEMHUHAPCKUX) W
nabopaTop-HbIX ~ 3aHATHSX, CAMOCTOATENFHO  BBHINOJHHUBIIMKA  OCHOBHBIE  IIPEIYyCMOTpPEHHBIC
IpOrpaMMoOl 3a/laHus, OIHAKO MOIMYCTHBIIMH MOTPEIIHOCTH IPHU HMX BBIIOJIHEHMH M B OTBETE Ha
9K3aMEHEe, HO OONaJalomuii HEOOXOAWMBIMH 3HAHUSMH JUIS YCTPaHEHHs IOl PYKOBOACTBOM
IpernojaBaresis HanboJee CyeCTBEH-HbIX MOTPEITHOCTEH.

OreHKa «HEYTOBICTBOPUTEIHHO (2)» BBICTABIISIETCS CTYICHTY, OOHAPY)KHUBIIEMY MPOOEIbI B 3HA-HUAX
WIH OTCYTCTBHE 3HAHUH MO 3HAYUTENHHON YacTH OCHOBHOIO y4eOHO-NPOrpaMMHOIO Marepuana, He
BBIIIOJTHUBIIEMY  CaMOCTOSITEIBHO  HPEIyCMOTPEHHBIE  MPOrpaMMON  OCHOBHBIE  3aJaHuf,
JOITyCTUBLIEMY NMPUHLIMIINAIBHBIE OIIMOKH B BBIMOJIHEHUH MPEIYCMOTPEHHBIX NPOrPaMMOM 3aJaHUi,
He 0TpaboTaB-1IeMy OCHOBHBIE IPAKTUYECKUE, CEMHHAPCKUE, JTa00PATOPHBIE 3aHATHS, IOy CKAOIEMY
CYLIECTBEHHBIC OIIMOKU MPHU OTBETE, U KOTOPBIA HE MOXKET MPOAOIDKUTH OOYUEHUE WM MPUCTYIUTH K
npodeccuoHallb-HOM  AEATeNbHOCTH 0€3  JIONOJHMUTENBHBIX  3aHATHH IO  COOTBETCTBYIOLICH
TUCLHUTUIMHE.

OreHKa «HEYA0BIETBOPUTENLHO (1)» BBICTABISETCS CTYACHTY, HE OTBETUBIIEMY Ha 3aJlaHHbIE (0TKa3
OT OTBETa, MPEICTaBICHHBIA OTBET MOJHOCTBIO HE M0 CYLIECTBY COACPX AIIUXCS B IK3aMEHALIMOH-HOM
3aJJaHAH BOTIPOCOB).

OneHka «3a4T€HO» BBICTABISACTCS CTYACHTY, €CIM MO0 JAECITHOAJUIBHOM MIKale ero 3HaHWA
OLICHMBAIOTCS HE HM)KE «YJOBJIETBOPHUTEIILHOY; OLIEHKA «HE 3a4T€HO» BBICTABIsIETCS 00ydaromemMycs B
MPOTHBHOM CIydae.

5. MeTonuueckne MaTepuajbl, onpeaeasionie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBemeHUM YCTHOTO SK3aMeHa OOydalolieMmycsl IMpeaocTaBisieTcs He MeHee 45 MUHYT Ha
noarotoBky. Ompoc oOydaromierocst mo OWJIETy Ha YCTHOM 3K3aMEHEe He JOJDKEH IPEBBIIACT JIBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpems mpoBeneHus 3k3aMeHa 0oOydaroliuecs MOTYT IOJIb30BaThCsl MPOrPaMMOM JUCLUIUIMHBL, a
TaKKe Bcel HEOOXOOUMOHW IUTEepaTypoil AJisi pEeIICHHUs 3aJaud; MPU OTBETaX HA YCTHBIE BOMIPOCHI
I10JIb30BATHCS JIUTEPATyPOH 3aIIpeLIeHO.



