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AHHOTANMA

Kypc npeanasnaueH s BbIpaOOTKH CTYACHTaMH YMEHUH W HAaBBIKOB TNPUMEHEHHUS MaTeMaTHYECKOTO
anmapara OTO ans penieHus 3aaa4 HeOECHOM MEXaHUKH, PEIATUBUCTCKOM acTpOMU3NKHA U KOCMOJIOTHH.

B pamkax Kypca CTyOeHTbl 3HAKOMSTCS C OCHOBHBIMU CIIOCOOAMHM M TpUMEpaMH DPELICHHS YPaBHEHUH
OlHIITEHA 110 TEOPUU BO3MYILIEHUN JJIs1 OMCAHUsS F€HEpalli U paclpOCTPAaHEHUsI I'PaBUTALIMOHHBIX BOJIH,
B IPOCTPAHCTBaX, OONAAAOMUX AKCHAIBHOW, Cc(epuyecKod MM MaKCHUMaJbHOH CHMMeETpHEH.
PaccMarpuBaroTcsi 0COOCHHOCTH ABMXKEHHUS YAaCTHIl B OKPECTHOCTSX 4epHbIX Ablp LBapmmumneaa u Keppa,
MeToabl yuéTa pacliupeHus BceneHHOW TNpu pemeHHuH acTpopu3uyuecKux 3afad, OCHOBBI TEOPUHU
KOCMOJIOTUYECKOM MHMIIAINN ¥ TeHEepaIUy CTPYKTYPHI MO IEHCTBUEM TPaBUTAIIMOHHON HEYyCTOMYHBOCTH.

Kypc 6asupyercs Ha aucuuminae «MareMaTHdeckuid anmapar oOIiell TEOpUH OTHOCHUTEIBHOCTH», U MOXKET
OBITh TIOJNE3eH JJs PadOThl B OONACTAX KaK TEOPETHYECKOW, TaK M HaONMoNATeIhbHOH KOCMOJIOTHU U
acTpO(U3UKH.

1. leau u 3apa4u

eap AUCUMNIMHBI

— IO3HAKOMHTBH CTYICHTOB C OCHOBHBIMH METOJIAMH pCIICHUs ypaBHEHWH OWHINTEHa B 3ajadax
PENATUBUCTCKON acTPOPHU3UKH U KOCMOJIOTHH.

3agauu AU CHUILIHHBI

0 TpoAEMOHCTpUpoBaTh NmpuMeHeHust MetogoB OTO K perreHnro OCHOBHBIX 3a/ad KOCMOJIOTHH H
acTpOH3UKH.

0 Hay4yHuTh (HOPMYIHPOBATH 3aJ]a4l KOCMOJIOTHH U acTpo(U3UKK Ha MateMaTuaeckoM sizbike OTO.

0 JaTh MpHOOPECTH MEepBOHAYAIILHBIC HABBIKMA B PEIICHUH OCHOBHBIX THIOB 3anad OTO B oGmactsix
KOCMOJIOTHH ¥ aCTPOPU3UKY.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcyliecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl pelIeHUs
OCTaBJICHHBIX 3a71a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH) WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
TEXHOJIOTMYECKON MH(OPMAIMK AT pelieHnsT  |3a1ad MpoQecCuoHaNbHON e TeIbHOCTH

($yHIaMEHTANBHBIX U MPUKIATHBIX 3324




OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MAJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE MPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON PeAMETHOM 00IacTH

[IK-3.2 3naer obmacTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

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

3HAaThb:

- ocHoBHbIe MeToabl OTO, npuMeHseMble B PELICHUH OCHOBHBIX 33/1a4 KOCMOJIOTUH M acTPOHU3UKU:
ocHoBHbIe MeToabl OTO, nprMeHsieMble B pEIICHUH OCHOBHBIX 3314 KOCMOJIOTUU U aCTPODU3UKH.

YMETb:

- QopMmynarpoBaTh M pemaTh 3aJaud KOCMOJOTHMH M acTpodu3umku Ha maremaruueckoM sizbike OTO
(pemieHne ypaBHEHMH DHHINTEHHA B YaCTHBIX CIydasxX, HeOeCHas MEXaHWKAa B OKPECTHOCTH YEPHBIX

JIBIP U 1IP.)
BJIAJETD:

- HaBbIKaMU ITPUMCHCHUA OCBOCHHBIX MCTOA0B OTO B pelICHUHU 3a4a49 KOCMOJIOTUH U aCTpO(I)I/BI/IKI/I.

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

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

Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexuu
pabora

Cemunapsl | Jlabopar. paboTh




1 CuMMeTpuu 1elCTBUS 2 2 10

) Pewenue ypaBHeHIV/Iﬁ OMHIITeHA 10 ) ’ 10
TEOPUH BO3MYILICHUH

3 Cdepruuecku-cUMMETPUYHBIE — PELLICHUS ) ) 10
ypaBHeHHI DHIITEHHA

4 Hebecnas MeXaHHKa B 3 3 10
chepruyecKu-CHMMETPUIHON METPHUKE

5 UepHbie IBIPHIL. 3 3 10

6 Hebecnass Mexanmka B OKpPECTHOCTHU 3 3 10
YEPHBIX JBIP

7 MakcumanbHO-CUMMETPUYHBIE 3 3 6
MPOCTPAHCTBA.
IIpoctpancTBa c

8 MaKCHMaJIbHO-CUMMETPUYHBIM 3 3 6
MOJNPOCTPAHCTBOM.

9 CDHBquCKIV/Ie 3hdeKTsl  paclupeHus 3 3 6
Bcenennoit

10 |Teopus uHpaAIUH. 3 3 6

11 I'paBuTaIIOHHAs HEYCTONYNBOCTh 3 3 6

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuit)
1. CummeTpun neicTBUS

['pynna uHBapMaHTHOCTH AEHCTBUS.
Obmas Gopmysna Bapraluy ASHCTBHS IPH IPOU3BOJILHOM PeoOpa3oBaHUH.
WHnBapruaHTHOCTB IEHCTBHSI IPH KOHEYHOMEPHBIX ITpeobpa3oBanusix: 1-1 Teopema Herep.

WuBapuaHTHOCT, TpHU OECKOHEYHOMEPHBIX (KJIMOPOBOYHBIX) NpeoOpa3oBaHUsX: 2-s1 Teopema
Herep.

Cas3u u ToxxaectBa Hetep. KonnuectBo creneneii cBo00/bI B KaTMOPOBOUHBIX TEOPUSIX.
Kamubposka.  I[Ipumepsl: cBsi3u u ToxkzaecTsa Herep B a1ekTponuHaMuke.
Css3u u Toxaectsa Hetep B OTO.

2. Pemenue ypaBHeHUI DHHIITEHHA IO TEOPUN BO3MYILIEHUN

Bo3my1menus MeTpuKH Kak KaJInOpOBOYHBIE HOJIS.
KanubpoBounsie mpeoOpa3oBaHus Isi BOZMYIICHHN METPUKH.
Tenzop ¢ obparabM cnenoM. Kanmmbporka Jlopenna.
[MomepeuHo-6eccnenoBast KaTMOPOBKA.

JInneapusoBaHHbI TeH30p Pumana.

JluneapuzoBaHHbIE ypaBHEHUSI DUHIITEHA.

I'paBUTAIIMOHHbIE BOJHBI.

KopotkoBonHOBOE IpHOIMKEHHE.

PacnipocTpaneHne rpaBUTallMOHHBIX BOJIH.

D¢ deKTUBHBIN TEH30p IHEPTUU-UMITYJIbCA TPABUTAILIMOHHBIX BOJIH.
W3mydeHue rpaBUTAIIMOHHBIX BOJIH.

3. Cihepuuecku-ciMMETpUYHBIC PEIICHUS ypaBHEHUI JHHIITEHHA




Omnpenenenue chepruuecKoil CHUMMETPUH.

OO0t BUJ chepruiecKru-CUMMETPUIHON METPUKH.

O06o006mennas Teopema bupkroda.

Cdepruecku-ciMMeTpHYHOE PELICHUE ypaBHEHUI DWHINTEHHA B ITyCTOTE.

Merpuka IBapummnsia.

HIBapuuIbA0BCKUE YEPHBIE JBIPHI.

CwmbIcit 0cOOCHHOCTEH B LICHTPE U Ha TPaBUTAIMOHHOM pajauyce B MeTpuke [IBapiimmibaa.
YckopeHue MoKosIIerocst HabmoaaTes.

PannansHoe nageHne 6e3mMaccoBOi M MAaCCUBHOW YacTHIL.

I'paBuTaIIMOHHOE KpacHOE 1 (PHOJICTOBOE CMEIIEHHS.

4. HebecHas MmexaHHKa B cepUIECKU-CUMMETPUIHON METPHKE

Knaccuueckue tectet OTO.  BriBoa opmyibl utst iperieccuu nepurenvs MepKypusi.
BeIBO# yIu1a OTKIIOHEHMSI cBETa IpaBUTALMOHHBIM ITojeM ConHLa.
BrIBOI IrpaBUTAMOHHOTO 3aI1a3/(bIBaHUs palapHoOro 3xa Mapca.

5. UepHbl€ OBIPHIL.

TopuzonT coObITHii. CHHTYIISIPHOCTB.

JloBylieuHasi HOBEPXHOCTb.

[IprHLIMI KOCMUYECKOW LIEH3YPHI.

Teopema Xokunra. Teopema "00 OTCYTCTBUH BOJIOC" y YEPHBIX JIBIP.
[TapameTpb! cTalluOHAPHBIX YEPHBIX JBIP.

Mertpuxu HIBapumuisaa, Keppa, Keppa-Horomana, Peticcuepa-Hopactpema.

6. HeGecHast MexaHMKa B OKPECTHOCTH YEPHBIX JIBIP

Knaccuduranuss tpaekropuii B merpuke IlIBapmmmnbaa. [IpocTpaHcTBO-BpeMsl Bpamaromiencs
yepHoH abIpsl Keppa.

TopuzonT, npenen crarnunocty u sprocepa. Hebecnas mexanuka B reomerpun Keppa.

Tpaekropun ¢ OTpPULATENBHON DJHEPIUEH. Unes Ilenpoyza 00 H3BICUCHUH DHEPrUU W3
BpAILAIOLIUXCS] YEPHBIX JIBIP.

Cemecrtp: 6 (Becennuit)
7. MakcuManbHO-CUMMETPUYHBIE IPOCTPAHCTBA.

Anre6pa BekropoB Kunara u reomerpus. OMHOPOJHOCTE, H30TPOTHS U TEOPEMBI O HUX.
MakcumanbHas CAMMETPHSI U €€ CBSI3b C OJTHOPOAHOCTBIO M N30TPOIHEH.

Tenzop Pumana MakCMMajJbHO-CUMMETPUYHOIO IIPOCTPAHCTBA. [IpocTpaHcTBa IOCTOSIHHOM
kpuBu3HbL. KoHpopMmHas mtockocTHOCTh. KoopAnHAaTHAS SKBUBATIEHTHOCTb.

MeTpruka MakCUMalbHO-CUMMETPUYHOIO MPOCTPAHCTBA. IIpoctpanctBa JloGaueBckoro,
ne-Cutrepa, antu-ne-Currepa.

8. IIpocTpaHcTBa C MAKCUMAJIBHO-CUMMETPUYHBIM [TOJIPOCTPAHCTBOM.

[IpocTpaHCTBEHHO OAHOPOIHBIE U U30TPOIIHbIE PELLICHMUS.

VYpaBHenus DitHIITeHA ¢ MeTpHrKoii Pobeprcona-Yokepa.

OrpaHuyeHus Ha BEIIECTRO.

Pewrennst @puamMana 15 U3JIy4eHUS, IIbUIA 1 KOCMOJIOTMYECKOM OCTOSIHHOM.

9. ®usnueckue 3pdexTr pacmupenus: Beenennon

Pas0eranue rajakTuk.



JIBM>KeHME MACCHBHBIX U 0€3MACCOBBIX YAaCTHI] B PACITUPSIONIECICS BCEJICHHOM.
Kocmonorugeckoe kpacHoe CMEILEHUE.

CriocoObl U3MEpEHUs PACCTOSIHUN B PACIIMPSIFOIICHCS BCEIICHHOH.

Db dekT IUH3HIL.

[Mapamoke Onbdepca.

10. Teopust nHIIAINY.

Teopus ropsiueil BCEJICHHOM.

PenukroBoe n3iyuyenue.

[TpoGiiemMbl IIIOCKOCTHOCTH ¥ TOPU30HTA.

Wndusanus (pa3myBaHue) Kak pelieHne 3TUX MpooeMm.
CkassipHO€ 110J1€ KaK T'eHepaTop pas3lyBaHuUs.

Teopust uHPIATUN.

lenepanus HeogHOpOIHOCTEH B HH(ISIIIAN.
[MpoGnema pazorpesa.

[Tonnas ucropus BeeneHHol.

11. I'paBuTaIMOHHAsA HEYCTONYNBOCTH

Teopus JxuHca.
I'paBUTaLIMOHHAS HEYCTOMYUBOCTD B PACLIMPSIOLIEHCS BCEIEHHOM.
CkansipHble, BEKTOPHBIE U TEH30PHBIE MOJIbI, UX CMBICIL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aynuTopus ¢ MeNoBOH, (hrioMacTepHO, NN MHTEPAKTUBHOM 1OCKOH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiTEparypa
1. Teopernueckas pusuka [Texcr] : B 10 1. T. 2 : Teopus nons / JI. JI. Jlanmay, E. M. Jludmmu ; mox.
pen. JI. I1. TluraeBckoro - M.®usmatnut,2014, 2016

2. COOpHUK 337124 110 TEOPUH OTHOCUTENHHOCTH ¥ rpaBuTaiyu [ Texct] = Problem book in relativity
and gravitation / A. Jlafitman [u ap.] ; mep. ¢ aar. A. [1. bornmapesa, 10. A. laaunosa nox pex. Y. M.
XanaraukoBa .— M : Mup, 1979.

3. YU.Musnep, K.Topn, [Ix.Yunep. ' paBuranus, T1.1-3, - M.: Mup, 1977

4. C.Betin6epr. ['paButanus u kocmonorusi. - M.: Mup, 1975

JomnonHurensHas aureparypa

1. ®uznka meMeHTapHBIX YyacThll U uH(IsimonHas kocmonorus [ Texcr]/A. 1. Jlunne, -M., Hayka,
1990

2. Valeri P. Frolov & Andrei Zelnikov. Introduction to Black Hole Physics. — Oxford-New York:
Oxford University Press, 2011.

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

http://booksshare.net/index.php?id1=4&category=physics
http://mechmath.ipmnet.ru/lib/?s=relativity
http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm
http://lib.mipt.ru/catalogue

http://elibrary.rsl.ru/

http://www.benran.ru/

http://ufn.ru



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnusx BO3MO>XHO UCTIOIb30BaHUE MYJIBTUMEINMHBIX TEXHOJIIOTHH, BKIIFOYas IEMOHCTPALIAIO
npeseHTauuid. Ha cemMruHapax Ba)XHO MHTEPAKTHUBHOE B3aMMOJEHCTBUE CO CTYAEHTAMHU IIPU PELLICHUN
3a[a4 1o TeMaM Kypca, B (hopMe OTBETOB Ha BONIPOCHI M PELICHUS ISl 3TOTO, IPU HEOOXOOUMOCTH,
BCIIOMOTaTEIbHbIX 3a/au. /11 Takoro MHTEPaKTUBHOTO B3aUMOJEUCTBUS U COBMECTHOIO CO
CTYACHTaMH PELICHUS 3a7a4 Jy4dIlle BCEro MOAXOANUT (ioMacTepHasi Uil MEJI0Bas OCKa.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJIKECH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHUI MPOMEKYyTOUHOM aTTeCTallru.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

Baxno ILOGI/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALUAMU K
IpernoaaBareiito.



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 npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

PaszpatGoTunk: M.U. 3enpHUKOB, KaH[. (pU3.-MaT. HAyK, CTAPLINA HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeIOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTHYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIEC SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.1  Buageer  ¢yHAaMEHTAIbHBIMH
3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

IIOHATHUAMMU,

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAayYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONHMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

IIK-2.2 VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHHSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
poeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM JUIs peIleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IMacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN




2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIUA

B pesynbrare n3yueHus IMCHUIUIMHBI «BBeneHne B OOLIyI0 TEOPUIO OTHOCHUTEIBHOCTH» OOydarolIuics
JOJKEH:

3HATh:
- ocHoBHbIe MeToabl OTO, npuMeHseMble B PEIICHUH OCHOBHBIX 33/1a4 KOCMOJIOTUH M acTPOU3UKU:
ocHoBHbIe MeToabl OTO, npuMeHsieMble B peIICHUH OCHOBHBIX 3314 KOCMOJIOTUH U aCTPODU3UKH.
yYMeThb:

- GopMyaHpoBaTh M peliaTh 3aJaud KOCMOJIOTHH M acTpOopU3WKKU Ha maremaruueckoM si3bike OTO
(pemieHre ypaBHEHHI DWHINTEHHA B YaCTHBIX CIy4asx, HeOSCHas MEXaHHWKa B OKPECTHOCTH YEPHBIX
JIBIP U 1IP.)

BJIA/IETh:
- HaBBIKAMH MTPUMEHEHMsI 0CBOCHHBIX MeTo/10B OTO B pelieHnH 3a1a4 KOCMOJIOTHH U aCTPO(U3HKH.

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

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

[IepeyeHp TUIIOBBIX 3aAay:

1. I'paBUTanMOHHBIC BOJHBL. BBIUMCINTE U3MEHEHHS pajinyca KpyroBoil opOUTHI JBOWHOW CHCTEMBI 32
CYET U3IYYEHUS TPAaBUTALMOHHBIX BOJIH.

2. Jlunetinsie 3¢exThl rpaBuTaIMU. BHIYMCINTD TPaBUTALIMOHHOE MPUTSHKEHUE JBYX NapajlleNbHbBIX
JIa3ePHBIX JIyded B IMHEHHOM MPHUOJINKESHUH.

3. HebecHas MexaHuKa B CepUICCKU-CUMMETPUIHON MEeTpHUKe. BEIUNCIUTL OTKIIOHEHHE JTy4el cBeTa
rpaBuTalMOHHBIM nosieM CofHIa, 3aJIep KKy 3Xa MpH paguoiokanun Mapca.

4. Merpuka UBapummnpaa. BeruucinTe HaOMOmaeMyl0 Ha NPOCTPAHCTBEHHONW OECKOHEYHOCTH
CBETHUMOCTb UCTOYHHUKA, [IOKOAIIETOCs Ha 3alaHHOM PacCTOSIHUU OT TOPU30HTA YEPHOH JIbIPHI.

5. Merpuka [IBapumninbpaa. Bel4UCINTE MaKCUMaNbHBIN YT0Jl IOBOPOTA MO/ TOPU30HTOM TPAEKTOPUHU
(MaccuBHOM, 6€3MacCcOBOIl) YaCTHUIIBI, MAJAIOMIEH X OECKOHEUHOCTH B YEPHYIO JBIPY.

6. Merpuka Keppa. J[lokazaTb HEBO3MO)KHOCTb JAJBHEUIIEH «PACKPYTKH» 3KCTPEMaJIbHO
BPALIAIOLIECHCS YePHOM JBIPHI ITyTeM MOIIOLICHHUS YaCTHII, TTAJAlONINX U3 OECKOHEUHOCTH.

7. Merpuka Keppa. BoiBectn MommpuiupoBaHHBIM «3akoH Kermepa» uis KpyroBbix OpOUT B
SKBATOPHUAIBHOM MIIOCKOCTH YepHOU nbIpsl Keppa.

8. Teopus napnsaMu. BeiBecTn 3aBHCHMOCTh MacImITaOHOTO ()akTOpa OT BEIMYMHBI MHQIATOHHOTO
MOJISl HA CTaAMW MHQISIMH JJIs1 CTETIEHHOTO MH(IATOHHOTO OTEHIIMAaa 00IIero BUa.

9. Pazorpes mocne nHOmAuMu. BeiBectn 3>(ddexkTHBHOE ypaBHEHHE COCTOSHUS U 3aTyXaroIIuX
OCHMJUIALMHI OZHOPOJHOTO HH(IATOHHOTO TOJIS B KBaAPaTUYHOM HOTEHIIHAJIE.

10. Crenennas wHpsnus. HaliT moTeHnuan WHQIATOHHOTO MO, 00CCICUHUBAIONINA CTECIICHHYIO
WHQISIUIO C TOKa3aTeieM CTENIeHN OOJIbIIE SAMHUIIBI.

11. Kocmomorus. Bpauciuth CHIEKTp CBETUMOCTH 3BE3IHOTO HebOa IS  pacHIMPSIONIEHCS
¢dbpunmanoBckoii BceneHHOM, paBHOMEPHO 3allONTHEHHON OJAMHAKOBBIMH HCTOYHHKAMH TIOCTOSTHHOTO
W3JIy4YEHUS CO CTEIIEHHBIM CIIEKTPOM.

12. Kocmonorusi. BplumcinTh 3aBUCUMOCTh HAONIONAEMOM YacTOTHl TaMMa-BCILUIECKOB OT UX
HaOJII0aeMOil MHTEHCUBHOCTU B TPEIOJIOKEHUH, YTO I'aMMa-BCIUIECKH TCHEPUPYIOTCS B CPEIHEM
4yepe3 paBHBIC MPOMEXKYTKH BPEMEHH HCTOYMKAMH, PAaBHOMEPHO 3allOMHSIONMMHU PACIIUPSIONIYIOCS
¢dbpunManoBckyro BeeneHnysto.

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Cummerpuu aeiictBus. 1-s u 2-s Teopemsl Hetep. Cesa3u u ToxxaectBa Herep.
JluHeapu3oBaHHBIC YpaBHEHUsI JHHINTEHHA. BUbl KammOpoBOK.
I'paBuTanmoHHbIe BOIHBI U X 3()(HEKTUBHBINA TEH30p SHEPIUU-UMITYIIBCA.
PacnpocTpanenue u resepanysi rpaBUTallMOHHBIX BOJIH.

kv

Cdepruecku-ciMMeTpUYHBIC PEIICHUST ypaBHEHUI JWHIITEHHA.



6. Teopems! bBupkroda.

7. Merpuka IIBapummnsaa.

8. IIBapummniba0BCKHE YEPHBIE ABIPHI M KX CBOMCTBA.

9. Knaccudukanus reone3nueckux B Metpuke [IBapimmnbia.

10. HebGecnast MexaHMKa B CTATHYECKON CPepUIeCKI-CHMMETPUIHON METPHKE.
11. IIpeneccus nepurenuss Mepkypusi.

12. Metpuka Keppa. ['opu30HT, ipezien1 CTAaTHIHOCTH U dprocdepa.

13. HebGecnas mexanuka B MeTpuke Keppa.

14. OnHOpOAHOCTH, N30TpONH. MaKCHMaIbHO-CUMMETPHUYHBIE IIPOCTPAHCTBA.
15. YpaBuenus DiiHInTeitHa ¢ MeTpuKoi Pobeprcona- Yokepa.

16. Pemiennsa @punmMana A1 U3TyUEHUs, TIBUTH U KOCMOJIOTUYECKOM ITOCTOSHHOM.
17. Pa3zberanue rajgakTuk.

18. Kocmornoruueckoe KpacHOE CMEIIeHHE.

19. DddexT nuH3BI B pacumpstonieiics BeeneHHoi.

20. ITapanoxc Onnbepca B pacmmpsitonielics BeceneHHOMH.

21. Teopus ropsiueit Bcenennoii.

22. TIpo06iieMBbI TUIOCKOCTHOCTH Y TOPU3OHTA.

23. Teopwust uaIAINN.

24. Teopus [Jxunca.

25. I'paBuTanIMOHHAs HEYCTOWYUBOCTH B pacuiupsonieiica Beenennoil.

[Tpumeps! 3K3aMEHAIMOHHBIX OUJIETOB B 6-0M cemecTpe:

buner 1.

1. Teopus [Jxunca. ['paBuTaninoHHast HEyCTOHYMBOCTD B PACIIUPSIOIEHCS BCEICHHOM.

2. YpaBHeHus DiiHITeiHa ¢ MeTpruKoil Pobeprcona-Yokepa. OrpaHudeHus: Ha BEIIECTBO.

bwmuer 2.

1. Knaccuueckue tectst OTO. BoiBoa dopmynsr uist niperieccnn nepurenust Mepkypusi. BeiBoa yriia
OTKJIOHEHUSI CBETa TPaBUTALMOHHBIM 11osieM CoiHIa.

2. Teopus ropsiueit BceneHHoi. PenmukToBoe m3mydenue. [IpoGrnembl MIOCKOCTHOCTH W TOPU3OHTA.
Wndusnus (pa3ayBaHue) Kak perieHne 3TUX MpooeMm.

Kpurepun onennBanus
Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha NPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MNPAKTHUKE, HO JIOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.



Omnenka "ynoBrneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIC pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
YacTH OCHOBHOTO COJICPXKaHWS Y4EeOHOH MpOorpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIICHWUBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMoTpeHue sk3ameHaropa. Ompoc oOydaromerocss 1o Ouiery Ha YCTHOM OJK3aMEHE H
i depeHIIMPOBaHHOM 3a4eTe He JIOJDKEH MPEBBIMATh OJJHOTO aCTPOHOMUYECKoro yaca. OueHuBaHUE
3HAHUH TPOM3BOAUTCS B COOTBETCTBMU C BBINICYKa3aHHBIMU KPHUTEPUSMH B COOTBETCTBUU C
COZIEpYKAHUEM JTUCIUILTHHEL.



