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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 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BRIOMPATh KPUTCPHU
OLICHKH, BBISIBIIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.1 NUmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.2 CnocobeH cocTaBisTh OOIIMA TIaH PabOTHI 1O
3aJaHHOW TeMe, Mpeajararb METOAbl HCCIIENOBAaHUS U
CHOCOOBI 00paboTku PE3YNBTaTOB, MIPOBOJUTH
MCCIIEIOBAaHHS 110 COTVIACOBAHHOMY C PYKOBOJIMTEIIEM ILIaHY,
HPENCTABIISATH HOJNyYeHHbIC PE3YJIbTaThl

OIIK-1.3 Brnameer cHCTEeMAaTHYECKUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIyOIICHHBIMUA 3HAHUSMH 110
BBIOpaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAHUS, OLICHUBATD U
MIPEACTABIIATH PE3YIbTAThl BBEINTOIHEHHON
pabotbl

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-2.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEJCHUS HAyYHOTO MCCIIeIOBAHMS, IPUMEHSITh 3HAHUS B
oOsactTi MpoeCCUOHANBHON NESTENbHOCTUH NJISl PEICHUs

[MK-1 CriocobeH K cO31aHuI0 TEOPETHIECKUX U
MaTeMaTH4ecKuxX Mojieliell B 001acTu siIepHOi
(DUBMKH U TEXHOJIOTUH

MOCTaBIICHHON 3ajgau, (OPMYJIUPOBAHHUS BBIBOJIOB U
OIICHKH MOJIYYEHHBIX PE3yIbTaTOB
[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u

MareMaTH4ecKue MOJeNId B O0NacTH SIEPHON (U3WKUA H
TEXHOJIOT U1

[IK-1.3 Bnageer HaBbiKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMU CPEICTBAMHU

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI




3HATb:

mpobaeMbl MPOCTPaHCTBa-BpeMeHu, 0 BcenenHoil B menom kak (u3nyeckoM oObekTe, U €€
IBOJIIOLIUH;
MECTO ¥ POJIb OOLIMX BONPOCOB HAyKH B HAYYHBIX UCCIICIOBAHUSAX;
COBpEMEHHBIE MPOOIIEMbl GU3UKU U MATEMATHKH;
TEOpETHUYECKUE MOAETH (PyHIaMEHTaJIbHBIX MIPOLIECCOB U SIBICHUH B (DU3HKE U €€ IPUIOKEHUIX;
HOBEHIIINE OTKPBITHS €CTECTBO3HAHMUS,
0 B3aMMOCBSI3SIX U (PyHIaMEHTaIbHOM €IUHCTBE ECTECTBEHHBIX HAyK.
YMETh!
3(Q(EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKJICHHUS,
YMO3aKIIFOUEHUS], TUIIOTE3bI, JOKA3aTeIbCTBA, 3aKOHBI,
UCTIONIb30BaTh BEPOSITHOCTHBIE MOJENHN Ui KOHKPETHBIX MPOLIECCOB U MPOBOANUTH HEOOXOIUMBIE
pacuéThl B paMKaxX OCTPOCHHOW MOJIEIH;
HPEACTaBIATh MAHOPAMy YHHBEPCAIbHBIX METOOB U 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHMS;
abcTparupoBarbCsl OT HECYIIECTBEHHBIX BIMSHHNA NPU MOAEITHPOBAHUU PEATbHBIX (PU3NUCCKUX
CUTyaluil.
BIIAJICTh!
JIOTMKON B HAy4YHOM TBOPUYECTBE;
Hay4YHOW KapTHHON MUDa;
MaTeMaTHYeCKHUM MOZEIMPOBAHNEM IIPUPOIHBIX IPOLIECCOB U SBJICHUIL;
HAy4HBIM METO/IOM KaK HCXOHBIM MPUHIIMIIOM MO3HAHUS OObEKTUBHOTO MUP.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bcenennas ceronHs. 2 1
) OneMeHTHI Oo6wwei TEOpUHU 5 )
OTHOCHUTEJIBHOCTH.
3 Opnopoanas uzotpomnHas Beenennas. 2 1
4 Junamuka pacuimpenusa BeenenHoil. 2 1
5 CrangapTHas KOCMOJIOTHYECKask MOJIENb. 2 1
6 TepmoguHaMuKka B pacIUMpSAIOLIEHCS ’ |
Bcenennoit.
7 PexomOuHanus. 2 1
8 PenukroBsle HENTPHHO. 2 2
9 [lepBUYHBII HYKJIEOCHUHTES. 3 1
10 |Témnas marepus. 3 2
1 Onexkrpocnadbbiii  (as3oBbIii mepexon B 5 1
paHHel BceneHHoI.
12 |Teneparnust 6apuOHHON aCUMMETPUH. 3 1
13 [IpoGnembl Teopuu ropsiuero bosbimoro ’ )
B3pHIBA.
14 Undnauus B pexxume  MEIJIEHHOTO 3 4
CKaTbIBaHHU.
15 FayccczBH CIy4YadHbIC BEJIMYMHBI U ’ )
CilydaiiHbIC TIOJSL.
16 I'enepauus KOCMOJIOTUYECKHX 3 3
BO3MYILCHHUH B X0[1€ HHQIIALNN.
17  |PoxxaeHue 4yacTHLl BO BHELIIHUX IOJISX. 2 2




18  |TTocTuHAAIMOHHBIN pa3orpes. 3 3

19  |xuHCOBCKas HEYCTONYHUBOCTb. 2 2

20 KOCM?HOFH‘ICCKHC BO3MYLICHUS B 4 3
JIUHEHHOM.

1 DOBOMIOLMSI BEKTOPHBIX W  TEH30PHBIX 3 3
MO[L.

2 CkansipHele BOSMYIIEHNA ISt ) )
OJTHOKOMIIOHEHTHOH.

23 ®opmupBaHHE CTPYKTYp BO BeeneHHOM. 2 2

24 | AHHM30TPOIUS PETUKTOBOTO U3ITyUEHUSI. 2 2

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 (Ocennuii)

1. Bcenennas cerogss.

OO0mmue npeCTaBIeHNs 0 COBPEMEHHOI BceeneHHo, 3aKkoHaX €€ SBONIONUY U UCTOPHUU €€ Pa3BUTHUSA
HA OCHOBAHUH aHAIN3a COBOKYITHOCTH UMECIOIIIUXCSl aCTPOHOMHUYECKUX HAOIIOJICHHN.

2. DnemenTsl OOIIEH TEOPUN OTHOCUTEIHHOCTH.

TenzopHsblii ananu3, ocHoBHbIE nocTynatsl OTO, MHBapHAHTHI OTHOCHUTENBHO OOIIEKOOPIMHATHBIX
npeobpa3oBaHui, Jarpamkuadn [ Wib0epTa—DOHHINTEHHA, TEH30pP JHEPTUU-HMITYJIbCa MaTepuH,
ypaBHEHUs DHHIITEHHA, TOHATHE T€0e3UIeCKIX, HbIOTOHOBCKUH npenen OTO.

3. OgHopoaHas n3oTponHas Beenennas.

OnmHOpomHBIE W  HM30TPOIHBIE TPEXMEPHBIE IPOCTPAHCTBEHHBIE MHOTOO0pasus, METpHKa
PoGeprcona—Yokepa, cBOOOIHBIC YaCTHUIIBI B pacimpsitonieiics Beenennoi, 3akon Xab6ma.

4. Tunamuka pacmupenust BeenenHoit.

VYpaBuenne @Opuamana, OIHOKOMIIOHEHTHBIE KOCMOJIOTMYECKHE pelieHust (MbUlb, paauaius,
KOCMOJIOTHYECKasl TOCTOSTHHAS ), BO3pACT BCeleHHON, TOPU30HT YaCcTHIl, TOPU30HT COOBITHH.

5. CTaH,Z[apTHaSI KOCMOJIOTHYCCKasa MOACIIb.

Mogens ¢ TEMHON Marepuel 1 TEMHOU SHEPIUEH, IEPEX0 OT 3aMEJICHUS K YCKOPEHUIO, IIEPEXO]T OT
paavanMoOHHO-IOMHUHUPOBAHHOW K TBUIGBUJHOW CTaguHM, CHOCOOBI ONpEAeNieHHs COCTaBa
COBpPEMEHHOH BceneHHol: «CcTaHIapTHRIE CBEUM», YIIIOBBIC pa3Mephl YIAIEHHBIX OOBEKTOB.

6. TepmoauHamuKka B paciupsitonieiics Beenennoit.

Oyukuu pacnpeseneHus 0030HOB W (EPMHUOHOB, JHTPOIUS B paclupstoiieiics BceneHHow,
0aproH-(POTOHHOE OTHOIICHHE.

7. PexomOuHaIys.

dusnka pCKOM6I/IHaL[I/II/I, nocjaeaHeC pacCesaHue (1)OTOHOB, pasMep ropu30HTa SIOXHU peKOM6I/IHaL[I/II/I.




8. PenukTOBBIE HEUTPUHO.
Temneparypa 3aKajku HEUTPUHO, KOCMOJIOTHYECKHE OTPAHHUYEHHSI HA CYMMY Macc HEUTPHHO.
9. IlepBUYHBIN HYKJICOCHHTES.

3akajika HEUTPOHOB, HAIIPABJICHUE TEPMOSICPHBIX PEAKIMA, KHHETHKA HYKJIEOCHHTE3a: 00pa3oBaHUE
U TOpeHHe AelTepHs, 00pa30oBaHUE TPUTHUS U TelusA-3, ONpeaesieHue BEIMYNHbI 0apHoH-()OTOHHOTO
OTHOILICHMS U OTPAaHUSICHHUS HA MOJIEIN C HOBBIMU HECTAaOMIbHBIMH YaCTULIAMH.

10. Témuas marepus.

XononHas, TEIIas U ropsdas KOMIIOHEHTbI TEMHON MaTEPHH, 3aKaJIKA TSHKEIBIX PEJIMKTOBBIX YACTHII,
NpsIMbIE TOMCKH CIa00B3aMMOACHCTBYIOIIMX MAaCCHUBHBIX YacTHL, KaHIWAATBl HA POJb YaCTHUIL
TéMHOU Marepur B 0000mmeHusx CTaHaapTHON MoJeNid (PU3UKH YaCTHII.

11. Dnexrpocnaberii Gpa3oBbIil epexo/] B paHHel BeeneHHO.

dazoBble TIEpexobl B TEOPUU TIOJIS IPH KOHEYHOW TeMIlepaType, MMeKTpocnadblii (pa3oBbli Mepexos
B pamkax CTaHgapTHOW MOAENH (PU3UKHU YaCTHII.

12. Tenepanust 6apMOHHON aCUMMETPHH.

HeoOxonumeie ycnmoBust (CaxapoBa) reHepalud acUMMETPHH, HECOXpaHEHHE OapuOHHOTO |
JIEITOHHBIX YMCEJ BO B3aMMOAECHCTBHAX YacCTHLl (TeOpuH bonblioro oobeIuHEHNs), HEKTPOCIa0bIit
Oapuorenesuc, JeNToreHe3nc, Mexanusm Addueka—/laiiHa reHepaluy aCHMMETPHHA KOMIUIEKCHBIM
CKaJIIPHBIM IIOJIEM.

Cemecrtp: 2 (Becennuit)
13. TIpoGnembl Teopun ropsiaero bonbioro B3phIBa.
ITpoGiembl TOPU30HTA, MIIOCKOCTHOCTH, SHTPOINH, IEPBUYHBIX HEOJHOPOAHOCTEH.
14. Undnsinus B pexrMe MEIJICHHOTO CKAThIBAHMS.

WNudnsunonHoe peuieHne mpodieM TEeOopuH ropsdero boiblioro B3pbIBa, yciaoaus MEIJICHHOTO
CKaTbIBaHMs, Xa0THUeCKast MHISALUUS, HOBast UHQIIALMS, THOPUAHAS MHIISIIHSL.

15. I'ayccoBsI City4aifHbIE BETMUMHBI U CIy4YailHbIC TTOJIS.
CBolicTBa TayCCOBBIX CIIYYailHBIX BEIMYUH, TAyCCOBBI CITyYaifHbIE TIOJIS.
16. I'eHepaliis KOCMOJIOTHYECKUX BOMYIICHUN B X0O/1€ WHIISIIIHH.

FeHepauI/IsI BO3MYH_IGHI/II71 HH(bHaTOHa, NEPBHUYHBIC CKaJIsIpHbIC BO3MYIICHUA, reHepanusa
rpaBUTAllUOHHBIX BOJIH, aMIUIUTYAbl U HAKJIOHBI CIICKTPOB BOSMymeHHfI.

17. PoxxaeHre 4acTull BO BHELIHUX IOJIAX.
Merton npeobpaszoBanuii boromo6osa: 6030HbI, HepMHOHBI.
18. TTocTHHAAMOHHBIN pa3orpes.

[leprypbaTiBHBIN MEXaHU3M pacrnaia KoJeOmromerocss HH(QIaTOHHOTO MOJIs, YCIOBHS TEPMaIU3aluu
YacTULl B paclupsouielics BceneHHOH, sBIEHUME IIapaMETPUYECKOI0 pE30HaHCa B pacraje
uH(IaToHa, pacnaj kojJeOaHuil 0OJIbIION aMIUIUTYbI, POXKICHHE TSHKENBIX (DEPMUOHOB.



19. Jl>kuHCOBCKasi HEYCTOWYUBOCTb.

JIKUHCOBCKAasi HEYCTOMYMBOCTH B  CTAaTMYECKOM  Cpeae, pa3BUTHUE  HEYCTOMYMBOCTH B
pacmmpsroneiicss BeeneHHol, cTpykTypbl Bo BeeneHHoI.

20. Kocmonoruueckue BO3MYILEHUS B TMHEHHOM.

JInHeapu3oBaHHBIN TEH30p SHEPTUU-UMITYIIbCA UACATBHOMN )KUIKOCTH, INHEAPU30BAHHBIC YPABHEHHS
OlHIITEHA, PAa3JI0XKEHU 10 CIMPATBHOCTIM: TEH30pHbIE, BEKTOPHBIE, CKAJIIPHBIC MOJIBI.

21. DBomoIUs BEKTOPHBIX U TEH30PHBIX MO/,
3aropu30HTHbIE U MOATOPU30HTHBIE MOJIBI, CIIMBKA HA TOPU30HTE.
22. CxangpHble BOZMYIIEHUS ISl ONHOKOMITOHEHTHOH.

Cnyqan AOMUHUPOBAHHUA PECIATUBUCTCKOIO BEIICCTBA, IIbUIM, BO3MYIICHUSA HCEPCIATUBUCTCKOIO
BCIICCTBA HA CTAAUU JOMHUHUPOBAHUA KOCMOJIOTHYECKOM 110 CTOSIHHOM.

23. ®opmupBaHHE CTPYKTYp BO BeeneHHOM.

Jluneiinas cTanus HBOJIIOIMH HEOJHOPOAHOCTEH MaTepPHH MOCJIE PEKOMOMHALINH, CIIEKTP MOLITHOCTH,
BBIXOZl BO3MYILIEHUI Ha HEJIMHEHHYIO CTa/IUI0, paclpeiesieHue CTPYKTYp 10 MaccaM.

24. AHU3OTPOIHUS PETUKTOBOTO U3TyUEHHSI.

AHHM30TPOITUS TEMIIEPATypPhbl PEIUKTOBOTO M3IYYCHHUS B MPUOIMKEHHMH MTHOBEHHOTO OTIICTIIICHHUS
(hoTOHOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Benenue B Teoputo panneit Beenennoit : Teopus ropstuero bonbmoro 3peia [Teker]//. C.
TopOynos, B. A. Pybakos , -M., TIEHAH/I, 2016

JomnonHurensHas aureparypa

1. Beenenue B Teoputo panHeii Beenennotii : Kocmonornueckue Bosmyienus. Undusiimonnas Teopus
[Texct]/[1. C. T'opbynos, B. A. Pybakos , -M., KPACAH/I, 2016

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

http://pdg.lbl.gov (6a3a qaHHBIX MO PUIUKE YACTHIL)

http://arxiv.org...(oTkpbITas 6a3a ANEKTPOHHBIX MPETIPUHTOB 10 Pu3rke yactuil ¢ 1993 rona)
http://inspirehep.net (MOMCKOBHUK cTaTei Mo (prU3HKe YacTHIT)

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

http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoii akajjeMun HayK.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha 3ansATHAX MCHIONB3yIOTCA MYJIBTUMEINMHBIE TEXHOJIOTHH, BKIIKOYAsl IEMOHCTPALIMIO Ipe3eHTaluil. B
MPOLECCE CAMOCTOSTENBLHON pabOThl 00YHaIOIIUXCS] BO3MOKHO HUCIIONIBb30BAaHUE TAKUX MPOIPAMMHBIX
cpenacts, kak Mathcad, Scilab u ap.

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

Crynent, uzyuatommii Kypc «IlpobneMbl Teopuu 3eMEHTapHBIX YacTUL U KOCMOJIOTHUHY, OJDKEH C
OZIHOW CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
MPUMEHSTh TEOPETUUECKHUE 3HAHUS Ha IPAKTUKE.

B pesynbrare u3yueHHs AMCLUIUIMHBI CTYACHT JIOJDKEH 3HAaTh OCHOBHBIC OIPEIEIICHUS, YBEPEHHO
pasduparbcs B TaKuX paszzaeiax TEOPHUU DJIEMEHTapHBIX YacTUL M KOCMOJOTHH, KaK TEOPETHUYECKHE
Mozenu (pyHIaMEHTAIbHBIX MPOLIECCOB M SBICHUI B (U3MKE M €€ NPUIOKEHUSIX, COBPEMEHHBIC
npoOiieMbl (U3MKKM M MaTeMaTHKH, 3HaThb MECTO M POJIb OOIIMX BOMPOCOB HAyKH B HAy4HBIX
UCCIIEJOBAaHUAX M HOBEHIINE OTKPBITUS ecTecTBO3HaHMs, CTyleHT IODKeH HAaydUThCs I(PQPEKTUBHO
HCIOJb30BaTh HAa MPAKTUKE TEOPETHMUYECKHWE KOMIIOHEHTHl HAyKH M HCIOJNb30BaTh BEPOSTHOCTHBIC
MOZEIH JJIS1 KOHKPETHBIX INPOIECCOB U IPOBOIUTH HEOOXOAMMBIE pacyéThl B paMKaxX MOCTPOCHHOU
MOJENIM, OH JIOJDKEH XOpOUIO TNPEACTaBIATh MNaHOpaMy YHHUBEPCAJIbHBIX METOIOB M 3aKOHOB
COBPEMEHHOTO €CTECTBO3HAHUS M YMETh a0CTpParupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUN HpU
MOZICTIMPOBAaHUU PEATbHBIX (DU3NYECKUX CHUTyalluid a TakXKe IODKeH BIAJeTh MaTeMaTH4eCKUM
MOJCIIMPOBAHNUEM IIPUPOIHBIX IPOLECCOB U SABJICHUM U HAyYHOW KAPTUHON MHUpa.

W3y4yeHne Kypca IOKHO BBIMOTHATHCS CaMOCTOSITENBHO KaXKIbIM CTYIEHTOM II0 MTOr'aM Ka)KIOro u3
3aHATUH, Pe3yJIbTaThl KOHTPOJIIMPYIOTCS MperonaBareieM Ha ceMuHapax. [lo 3aganuro mpemnonaBares
pemaioTcsl 3a1a4yd, BBIAAHHBIC IPENOAABATEIEM I10 HUTOraM 3aHATHH, HCHOIb3YIOTCS KOHCIIEKTHI,
Y4eOHHKH, PEKOMEHIyeMble TaHHON MpOrpaMMoil, a Takke COOpPHUKHU 3aJay, BKIIOYasl 3JICKTPOHHBIC,
y4eOHO-METOTUIECKIE TTOCOOMSL.

VYeneninoe ocBoeHue Kypca TpeOyeT HanpsKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE U KOHCIIEKTUPOBAaHNE PEKOMEHJOBAHHON JINTEPATYPBI,

— mpopaboTKy y4eOHoro Marepuana (o ydeOHOW WM Hay4dyHOH JIMTEeparype), MOIrOTOBKY OTBETOB Ha
BOIIPOCHI, MPEJHA3HAUYCHHBIX JUI CAMOCTOSTEIEHOTO U3yUCHHUS;

— peleHue 3a1a4, NpeAgaraéMblX CTYJICHTaM Ha 3aHATHUX,

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

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENILHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

[TokazareneM BIaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
CBEJCHUSI.

[Tpy MOATOTOBKE K NMPAKTHYSCKHM 3aHSATHAM HEOOXOIMMO IIOBTOPSTH paHee W3Y4YCHHBIE OCHOBHBIC
orpeJiesnieHus, GOPMYITUPOBKU TeopeM. B Hauase 3aHsTHs, Kak MPaBHIIO, IpoBoAUTCs KopoTkuid (10-15
MHUHYT) ONpOC 10 Marepuaiy NpOIIeIIINX 3aHATUH B YCTHOW WM NHCbMEHHOW (opme. OObYHO
NPUAEPKUBAIOTCS CIEAYIOIIEH CXeMbl: N3ydeHHEe Marepuana 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 1o y4eOHOW M HAy4HOW JHMTEpaType,
MOATOTOBKA OTBETOB HAa BOINPOCHL, MPEAHA3HAYCHHBIX JUIS CAMOCTOsATENbHOrO m3ydeHus (1 wac
HEJIeNI0), TOATOTOBKA K MPaKTHUYECKOMY 3aHsATHIO, pemeHne 3anaad (1 dac). BaxHo m0o0UTHCS
MOHUMAaHUs W3y4aeMOro Marepuaia, a He MEXaHHMYeCKOro ero 3armoMuHaHus. llpu 3arpynHeHuMn
U3Y4YEeHUS OTJCNIBHBIX TEM, BOIIPOCOB, CleIyeT oOpalaThCsl 3a KOHCYAbTAIMSAMHU K IpErojaBaTelio,
BE/IyIIEMY NTPAKTUIECKUE 3aHSATHSL.

OOs3arenbHBIM TpeOOBaHMEM SIBIISICTCS BBINOJHEHHE JOMAIIHUX Pa0OT, KOTOpble O(OPMIISIOTCS B
CIIELNAIbHO OTBEAEHHON JUIS ATOTO TETPAN U CUCTEMAaTHYECKU CIAI0TCS Ha IIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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 Cnocoben hopMynupoBarh eI U
3aj1a4M MCCIICAOBAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMIA MJIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIIENOBAaHUS U
CH0COObI 00paboTku PE3YyNbTaToB, MIPOBOJUTH
HCCIIEJOBAHMS 110 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
MPE/ICTABIISATH OTYYCHHBIC PE3YIbTaThI

OIIK-1.3 Biageer cHCTEMAarHYECKMMM 3HAHUSAMH 110
HATPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU IMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIJICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICOBAHMS, IPUMEHSITH 3HAHUS B
obyiactTi MPOo(eCCUOHANBHON NEeATENFHOCTH JJISl PEIICHUS

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acTy sIepHOi
(U3UKH U TEXHOJIOTUH

MOCTAaBJICHHON 3agau, (OPMYIUPOBaHHUA BBIBOJOB U
OLICHKH MOJyYEHHbIX Pe3yJIbTaTOB
K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u

MaTeMaTUYeCKHe MOJIENIM B OONacTH sAepHON (Qu3uku u
TEeXHOJIOTHH

[IK-1.3 Bnageer HaBblkKaMH pPabOTBl C COBPEMEHHBIMH
pacueTHBIMU [IPOrPaMMHBIMU CPEICTBAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynerare wusydenus auciuminHel «IIpoOGnembl TeopuM 3IEeMEHTAapHBIX YaCTHIl M KOCMOJIOTHID

00yJarouics JTOIDKEH:

npo0JeMbl TPOCTPaHCTBa-BpeMEHHU, O BceleHHOW B 1enoM Kak (U3NYecKOM OOBEeKTe, U e

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

3HATh:
SBOJIIOLHH;
MECTO U pOjIb OOIIMX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;
COBpEMEHHBIE TPOOIeMbl GPU3NKK U MaTEMaTHKH;
HOBEWIINE OTKPBITUSI €CTECTBO3HAHUS;
0 B3aUMOCBSA34X U (yHIaMEHTAIbHOM €NHCTBE €CTECTBEHHBIX HayK.
YMeThb:

3¢ HEKTUBHO UCTIONB30BATh HA MPAKTUKE TEOPETUUCCKUE KOMIIOHCHThBI HAYKH: TIOHITHS, CYXICHUS,
YMO3aKITFOYeHUSsI, TUTIOTE3bI, JJOKA3aTeIILCTBA, 3aKOHBI,
MCIIOB30BaTh BEPOSTHOCTHBIC MOJCTH JJISl KOHKPETHBIX MPOIECCOB M MPOBOIUTH HEOOXOIUMBIC

pacy€Thl B paMKax OCTPOCHHOW MOJIEIIN;

MIPENCTABIATh NAHOPaMy YHUBEPCAIBHBIX METOJOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHS;
abcTparnpoBarbCsi OT HECYLIECTBEHHBIX BIMSHUN NPH MOJAEIHMPOBAHUYU PEATBHBIX (PU3MUECKHX

CUTyaluH.
BJIaJeTh:
JIOTUKOM B HAy4YHOM TBOPYECTBE;
Hay4yHOH KapTUHOU MUDA;

MAaTCMaTU4CCKUM MOACIIUPOBAHUCM IIPUPOAHBIX TPOLCCCOB U HBHCHHﬁ;
HAay4YHbIM METOJOM KaK MCXOAHbIM NPUHIIUIIOM IMO3HAHUA 00BEKTHBHOTO MHUp.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. O6mwme npecTaBIeHNUs O COBpeMEHHON BeeneHHol U myTH e€ 3BOIIONNH.

2. Maremarndeckuid anmnapar u ocHoBHBIE rocTtynarsl OTO.

3. VYpaBuenus DiHIITENHHA, TOHATHE T€0Ie3NUECKUX, HhIOTOHOBCKHI npeaen OTO.

4. OnmHOpPOIHOCT, M M30TpONHUs BceneHHOHW, MeTpUKM MNOAXOMAIIMX HPOCTPAHCTBEHHBIX
MHorooOpasuii, metpuka Pobeprcona—Yoxkepa.

5. 3akon Xa06na, cBOOOJHBIE YACTHLIBI B paciuupstoieiics Beenennoil.

6. ypaBHeHHI/Ie q)pI/I,I[MaHa, €ro pClICHUA JId OAHOKOMIIOHCHTHBIX CpEd, BO3PACT Bcenennoit n
pasMep KOCMOJIOTMYECKOI0 rOPU30HTaA.

7. CranpapTHas KOCMOJOTHYECKash MOJIEb, XPOHOJIOTHs pa3BUTUS BeenenHoil, Bo3pacT coBpeMeHHON
Bcenennoil, spkocTh 1 yIiIoBOH pazMep 00bEKTOB, yAaIEHHBIX HA KOCMOJIOTHYECKHUE PACCTOSHHUS.

8. dyHKuMH pacnpeneneHus YacTUL IUIa3Mbl B pacIIupstonieiics BceneHHoH, MIIOTHOCTh SHEPTUU H
SHTPOMNUS.

9. OO6pazoBaHue aTOMapHOTO BOAOPOJIA B paHHel BeeneHHOA.

10. 3akanka akTUBHBIX HEHUTpHWHO B paHHelW BceneHHOH, KOCMOJOTHYECKHE OTpaHUYEHHUS Ha CYMMY
Macc HEUTPHUHO.

11. OcHOBHEIE STaIlbI OCPBUYHOIO HYKJICOCUHTE3a, OLICHKA OCTaTOYHOI KOHICHTpALlUU I'CJIUA.

12. Tunbl KOMIIOHEHT TEMHON MaTE€pPUH, OLICHKU OCTATOYHOM KOHLICHTPALMU JUIsl XOJOJHOM U ropsiueit
TEPMaJIbHBIX KOMIIOHEHT TEMHON MaTEpHU.

13. Kanaunarel Ha poiib 4acTHIl TEMHOW MaTepHu: cliab0 B3aUMOJCHUCTBYIONINE MACCUBHBIC YaCTHIIH,
AKCHOH, CTCPUIbHBIE HEUTPUHO, KOTEPEHTHBIE OCIMIUIALIMU OAHOPOJAHOIO CKAJISIPHOTO TOJIS.

14. DnexTpocnabeiii (pa3zoBbIi nepexon B paHHel BeeneHHOM.
15. Yenosus CaxapoBa oOpa3oBanusi 6apruoHHON acuMMeTpun Beenennoii. JlenTorenesuc.

16. Dnekrpocnadelii OapuoreHesuc, mexanusm Addexka—/laliHa reHepanuu 6apHOHHONH ACUMMETPHUH
Bcenennon.

17. TIpo6nemsl Teopuu [opsiuero bonbiioro B3pbiBa U HHQISIMS KaK CIIOCO0 UX pEIICHUSI.
18. Mumsiuus B peskuMe MEUICHHOTO CKaThIBaHMS, XaOTUYeCKas, HOBasi, TMOpUIHAs HHQIALUH.
19. T'ayccoBbl city4aifHble BETHUMHBI U TayCCOBBI CIIyHYaiHbIE TTOS.

20. I'enepanus CKaJspHBIX M TEH30PHBIX BO3MYIIEHMH HAa MH(IALMOHHON CTaauy, aMIUIMTYIbl H
HAaKJIOHBI CIIEKTPOB.

21. Poxxnenne 6030HOB ¥ JepMHOHOB BO BHELIHHX MOJISIX, METOA IIpeobpa3zoBanuii boromoOosa.

22. TlocTuHMAAIIMOHHEIN pa3orpeB BcenleHHOW, SBICHHE MapaMETPUYECKOTO PE30HAHCA, POXKIECHUE
TKETBIX PEPMHUOHOB.

23. JIDKUHCOBCKasl HEYCTOMYMBOCTh B CTATUYECKOM cpesie U B paciupsitonieiics Beenennoit.

24. JluHeapu30BaHHbBIE TIO MaJIbIM BO3MYIIEHUSM ypaBHEHHS DWHINTENHA, pa3IoxKeHHe BO3MYIECHUMN
10 CIIHUPATBHOCTAM.

25. DBoJroNMs BEKTOPHBIX M TEH30PHBIX MO B paciuupsmouieiics BeceneHHOM.

26. 3akoHBl DSBOJIOUUHM CKAJNSPHBIX BO3MYIIGHWH B pacmmpsiomeicss BcenenHoir s
OJJHOKOMIIOHEHTHBIX CpE/l.

27. @opMHupOBaHUE CTPYKTYp B paHHel BceneHHON, aHaNIUTHYECKask OICHKAa paCIpe/lelIeHHus CTyKTyp
o Maccam B (hopmanusme Ilpecca-Ilexrepa.

28. CDOpMHpOBaHI/Ie AHU30TPOIIMHU TEMIICPATYPhbl PCIIMKTOBOTO MU3JIYUCHUA, CBA3b AHU3OTPONHU C
OCHOBHBIMH KOCMOJIOTUYCCKUMMU ITapaMETpaMu.

[Tpumeps! 3K3aMEHAMOHHBIX OMJIETOB, HCIIOIb3YEMBIX JUIS IPOBEACHUS IK3aMEHa:

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



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

Buiet Neo2

1. OIHOPOMHOCT, M W30TpONHs BCeNeHHOH, METPHKH NOAXOMAIINX HPOCTPAHCTBEHHBIX
MHoOroo0Opasuii, MeTprka Pobeprcona—Yokepa

2. OCHOBHBIE ATaIlbI IEPBUIHOI0 HYKJICOCMHTE3a, OLICHKA OCTaTO4YHOM KOHOCHTpALUH I'ejinsa

3. 3akanka aKTUBHBIX HEUTpHWHO B paHHeW BceneHHO!, KOCMOJOTHYECKHE OTpaHUYEHHUS Ha CYMMY
Macc HEUTPUHO

Kputepun onennBanus

Onenky «ornuyHo (10)» 3acity’KMBaeT CTYAEHT, OOHApYXHUBILIUH BCECTOPOHHEE, CUCTEMATHUECKOE U
n1yOokoe 3HaHWE Y4eOHOro MPOrpaMMHOIO Marepuala, CaMOCTOSTENbHO BBINOIHUBIINI BCe
MPEIyCMOTPEHHbIE MPOTPaMMOM 3a/aHus, TIyOOKO YCBOMBIIMI OCHOBHYIO U JOINOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHOBAaHHYIO POrPaMMOi, aKTUBHO paOOTaBIINIl HAa IPAKTHUECKUX, CEMUHAPCKHUX,
nabopaTOPHBIX 3aHATHSX, Pa3OMpAIOLINIiCA B OCHOBHBIX HAyYHBIX KOHIEMLHUAX IO H3y4aeMoil
JUCLUIIIMHE, TPOSBUBIINI TBOPYECKHE COCOOHOCTH M HAYYHBINH IMOJXO0A B TOHUMAHUU U U3JIOKEHUN
y4eOHOro MPOrpaMMHOTO MareprMa, OTBET OTIMYAaeTcs OOraTCTBOM M TOYHOCTBIO HMCIIOJNB30BAHHBIX
TEPMUHOB, MaTepuall U3J1araeTcs I0CIe10BaATEIIbHO U JIOTUYHO.

Ouenka «oTauyHO (9)» 3acioyXuUBaeT CTyAEHT, OOHAPYKMBIIMH BCECTOPOHHEE, CHUCTEMAaTHYECKOe
3HaHUE y4eOHOTo MPOrpaMMHOI0 MaTepHalla, CaMOCTOSTEILHO BBHITOJHHUBILMI BCE MPEAYCMOTPEHHBIC
IpOrpaMMoOl 3a/laHus, IIIyOOKO YCBOWBIIMN OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOTOJHHUTEIbHON
JUTE-paTypol, PEKOMEHIOBAHHOM MpOrpaMMON, AakTHBHO pa0OTaBIIMA Ha MPaKTHYECKUX,
CEMHHAPCKUX, J1a-00paTOPHBIX 3aHATHSAX, IMOKA3aBIIMKA CUCTEMAaTHUECKUW XapakTep 3HAHWHA 110
JUCUUIUIMHE, TOCTaTOYHBIN U JaibHeHIel y4eObl, a TaKkke CloCOOHOCTh K UX CaMOCTOSTEILHOMY
IIOIIOJIHEHUIO, OTBET OTJIMYAeT-Cs TOYHOCTHIO MCIIOJIb30BAHHBIX TEPMHUHOB, MaTepuall H3jaraercs
[IOCJIE0BATEIBHO U JIOTHYHO.

OneHKy «OTau4YHO (8)» 3acCiTy’KUBAET CTY/IECHT, OOHAPYKHUBILHUI MMOJHOE 3HAHUE YUYEOHO-TIPOrPaMMHOTO
Marepuana, He JOITyCKAIOIUI B OTBETE CYILIECTBEHHBIX HETOYHOCTEH, CAMOCTOATEIBHO BHITOJTHUBILNT
BCE IIPEAYCMOTPEHHBIE IPOrpaMMOH 3a/laHus], yCBOUBLINM OCHOBHYIO JIUTEPATypy, pe-KOMEHIOBAHHYIO
MpOrpaMMoi, akTHBHO paOOTaBUIMIA Ha MPAKTHUYECKUX, CEMUHAPCKUX, JAa0OpaTOPHBIX 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, OOHApPYXHBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4e0-HO-IPOrpaMMHOI0 Marepuajja, He [OMYCKAaIoIIWiA B OTBETE€ CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIb-HO  BBINOJIHUBIIMA BC€ IPEAYyCMOTPEHHBIE IPOrpaMMOM 3alaHusl, YCBOUBIIMN
OCHOBHYIO JINTEPATYpy, PEKOMEHIOBAaHHYIO NPOTrPaMMOM, aKTHMBHO pabOTaBIIMI Ha MPAKTUYECKHUX,
CEMHUHAPCKUX, J1a0opaTrop-HbIX 3aHATHSAX, IOKA3aBIIMKA CUCTEMAaTHUECKUW XapakTep 3HAHWHA 110
JUCUUIUIMHE, TOCTaTOYHBIN U JayibHeHIel y4eObl, a TaKkke ClOCOOHOCTh K UX CaMOCTOSITEILHOMY
HOTIOJIHEHUIO.

Onenky «xopomo (6)» 3acily’XMBaeT CTYACHT, OOHApPYXHBIIMK JIOCTATOYHO IIOJHOE 3HAHHE
y4e0-HO-IPOrpaMMHOTO MaTepHaja, He JOMyCKAIOUMH B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENb-HO BBINOJIHUBIINN OCHOBHBIE NPEAYCMOTPEHHBIE MPOrpaMMON 3alaHus, YCBOMBIIUI
OCHOBHYIO JIUTEPA-TYPY, PEKOMEHIOBaHHYIO [IPOrpaMMOi, OTIIMYABIIUNCS JOCTaTOYHOM aKTUBHOCTBIO
Ha TPAKTHYECKUX (CEMHHAPCKHX) W JA0OpaTOPHBIX 3aHATHUAX, MOKA3aBIIMK CHUCTEMaTHYECKHUN
XapakTep 3HaHWH M0 JUCIU-TUTMHE, JOCTATOUHBIN IS 1ajbHEeUIIeH yueobl.

Ouenky  «xopomo  (5)»  3aciyXMBaeT  CTyIeHT, OOHApYXMBIIMH  3HaHWE  OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO Marepuaina B 00bEMe, HEOOXOMMOM IS JallbHEHIeH y4eObl U MpecTosIeH
paboTel 1O mpodeccuu, He OTIMYABIIMHCS aKTHBHOCTBIO Ha IPAKTUYECKUX (CEMUHAPCKHX) M
7a0OpaTOPHBIX ~ 3a-HATHSAX, CAMOCTOSITENBHO  BBINOJHMBIINN ~ OCHOBHBIC  IIPEAYCMOTPEHHBIC
pOrpaMMOH 3aJlaHHsl, YCBOUB-IIHI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO IPOTPaMMOii, OHAKO
JOIyCTUBIIMH HEKOTOPbIE MO-TPEIIHOCTH IPU WX BBHIIOJHEHHHM M B OTBETE I1a OJK3aMEHe, HO
o0naaroIuii HEOOXOMMBIMU 3HAHUSMH ISl HX CAMOCTOSITEIBHOTO 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.



