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AHHOTANMA
Kypc Hatenen Ha ocBOeHHE pasziesioB AuddepeHIManbHON TeOMETPUH, HEOOXOMUMBIX JUIS PEIICHUS 33134
obmreit Teopun otHocutenbHOCTH (OTO).

ITpennomnaraercs 3HaHUE CTYJEHTaMH OCHOB TU((PEPEeHIINATBHOTO U MHTETPATbHOTO HCUHUCIICHHS], TEH30pPHOTO
aHanM3a, CeNUaJIbHON TEOPHUN OTHOCUTENBHOCTH, TEOPETUUECKON MEXaHUKHU U KIACCHYECKON TEOPHUH ITOJIS.

Kypc cimyxut ocHOBoM ans ocBoeHHs Kypca «Bmenenne B OTO», n MoxkeT OBITH TOJIE3€H IS PabOTHI B
00JIACTSIX KOCMOJIOTHH, aCTPO(PHU3UKH, KBAHTOBON TEOPHH TOJIS.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

HAay4YUTh CTYJICHTOB HCIIOJIb30BaTh MaTeMaTH4ecKue MeToAsl Iu(QepeHInaIbHOi TeoMEeTpUH UL
pewenus 3aga4d B oonactu OTO

33]13‘[1/[ JAUCHUIIINHBI

0 [TO3HAKOMHUTH CTYIAEHTOB C OCHOBHBIMM IIOHATHS M TOJOXEHHSIMH TEH30PHOTO aHalIn3a |
PUMaHOBOW T€OMETPHH, HEOOXOIUMBIMHU A7l HopMyIupoBKH U pemenus 3axad OTO

O Hay4YuTb (I)OpMYJ'II/IPOBaTL Ha MaremaTuucckoM s3eike OTO (1)I/I3I/I‘I€CKI/I6 3aaa4u BSaHMOﬂeﬁCTBHﬂ
qacTul, U QJHSPI‘ICCKI/IX Mojie ¢ rpaBUTallUOHHBIM I10JIEM; IMO3HAKOMHUTL C IJIABHBIMU METOJaMHU
pelICHUA 3THUX 3a/1a4.

0 JaTh MpUOOPECTH MEepPBOHAYAIbHBIC HABBIKM B PELICHUH OCHOBHBIX TUTIOB 3a1a4 OTO.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOKHBIX BAapUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CrocobeH npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTH4YecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOWCKa |
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) WHTEIUIEKTYyallbHOTO aHalin3a WHQPOpPMAIUK TPH PEIICHUH
TEXHOJIOTUYECKON HH(POPMAIMH ISl pEIIeHUsT  |3a1a4 MPpoPeCCHOHANBHON IS TEIbHOCTH

(byHIaMEHTaIBHBIX U MPUKJIAJHBIX 334

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOeH pemiaTh TOCTaBICHHBIC 3a/1a4d B
(yHIaMEHTANbHBIX U MPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOU (DPU3UKH




[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

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

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

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

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh

pumMe

HUMOCTD HUCIIOJIB3YEMbIX MECTOJUK U

MCTOO0OB

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

YMETB:

- OCHOBHBIC TIOHATUA U TCOPECMbI TCH30PHOI'O0 aHaJIM3a U pHMaHOBOﬁ reoMeTpuu, HCO6XOI[I/IMBIG JUIA

¢dopmynupoBku u pemtenus 3agad OTO.

- QopMynmHpoBaTh Ha MaTEMaTHYECKOM S3bIKe (U3NUYECKHE 3a/laud B3aUMOJCHCTBUS YacTUI[ U
(hM3MYECKUX TIOJIeH C TPABUTAIMOHHBIM TOJIEM; IPUMEHSITh TIIABHBIC METO/IbI PEIICHHS ITHX 3a/1a4.
BJIAJIETh:

- ICPBOHAYAJIbHBIMH HaBbIKAMU B PCIICHUU OCHOBHBIX TUIIOB 3aJ1a4 OTO.

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

4.1. Paznenbl nuctMIInHbl (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
[Tpunnune! [IOCTPOEHHUS TEOpUH
1 rpaBUTAllMM U €€ DKCIIEpUMEHTalIbHASA 1 1 5
IIPOBEpKa
) VYpaBHEHHE T'eOe3UYECKON U YpaBHEHUS 1 1 5
MakcBeiuia B rpaBUTallMOHHOM I10J1€
3 KoBapuantnas mnpousBomHas. CuMBOI | 1 5
Kpucroddens
4 Tensop Pumana u ero cBoiicTBa 1 1 5
5 dusnueckne 3PPeKTh KPUBU3HBI 1 1 5
6 HenoxanbeHele cBolicTBa TeH30pa PuMaHa. 1 1 5
Toxxnectsa besaHKN
7 Bexroper u  omeparopel. Omneparop | 1 5
KPUBU3HBI
8 Ilepenoc JIu u npoussoaHas Jin 1 1 5
9 ITepenoc @epmu-Yoxepa 1 1 5
10 OnHOBPEMEHHOCTh M CHHXPOHM3ALMSA B 1 1 5
OTO
1 I'ayccosa HOpMaJIbHasl cucreMa | 1 5
KOOpIUHAT
12 UnTerpupoBanue B KPUBOM 1 1 5
npocrpancTe. TeopeMbl CTokca
13 |Bexropa Kminunra u ux cBoicTBa 1 1 5
14  |BHemHsis KpuBHU3HA 1 1 5




VYpasuenus l'aycca-Komamum. [leiicTBue
15 |Dinmreiina YpaBHeHust DWHIITEHHA C 1 1 5
BEIIECTBOM
Hroro yacos 15 15 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. IlprHIUIBI TOCTPOEHUS TEOPUH IPABUTALUH U €€ SKCIIEpUMEHTANIbHAS POBEPKA

[ITpunnunsl noctpoenusi Teopun rpaButanud. Cucremaruka [luke. [IpyuHIMI 3KBUBaJIEHTHOCTH,
ero sKcmepuMeHTanbHas mpoBepka. Kmaccmueckue tectel OTO: oTKIOHEHHE Jy4eill cBeTa MmojieM
ConHia, 3ama3aplBaHue PaJUOCUTHAJIOB, IIpeneccus nepurenus Mepkypus. JladpHenre npoBepKu:
JIyHHBII1 3KCcTIepuMeEHT DTBeIIa, Mybcap B JBOMHON CHCTEME, PerHCTpallys TpaBUTAIIMOHHBIX BOJIH
OT CIIMSIHUS YepHBIX AbIp aerektopoM LIGO-VIRGO.

2. YpaBHeHHe FCOI[€3I/I‘ICCKOI>'I " YPAaBHCHUA Makcsenna B T'paBUTALIMOHHOM I10JIC

[Ipumep mpuMeHEHMs] NMPUHIUIA SKBUBAJIEHTHOCTU: ACHCTBHE ISl YaCTHIBI B I'PAaBUTALMOHHOM
none. MeTpuka. YpaBHEHUE ABUKEHUS MaTepUAIBHOW TOYKHA. HBIOTOHOBCKME Ipenen U CBA3b
IPaBUTALMOHHOIO MOTEHIMANA ¢ METPUKOM. JleicTBHE ISl 3J€KTPOMArHUTHOTO MOJSI U YpaBHEHUS
MakcBeia B TpaBUTAMOHHOM IIOJIE. YpaBHeHHEe MakcBesuia B I'paBUTalMOHHOM mojie. IIpaBuia
MOCTPOCHHUS TPAaBUTALIMOHHON (PU3UKHU U3 IPUHLIMIIA SKBUBAJIEHTHOCTH.

3. KoBapuanTHas npousBonHasi. Cumson Kpucroddens

CumBon Kpucropdens. Csssp cumBona Kpucropdens c wmerpukoir. BriBom ypaBHEHUs
reo/ie3nyeckoll U3 ypaBHeHUs mpsimoii. M3amenenne cumBona Kpucroddens mpu 3ameHe cuctembl
orcuera. KoBapuaHTHasi NpOM3BOAHAs M €€ CBOWMCTBA. YpaBHEHHE TEOAE3MUECKOW B 0OIeH
napamMeTpH3aluy U aQuHHbIE TapaMeTphI.

4. Tenzop Pumana u ero cBoiicTBa

Tenzop Pumana. EnyHCTBEHHOCTh TeH30pa PrMaHa Kak TeH30pa, JUHEHHO 3aBUCALLETO OT BTOPBIX
MPOU3BOAHBIX. AJrebOpanueckue cBoiicTBa TeH3opa Pumana. Ilomcuer He3aBUCHMMBIX KOMIIOHEHT
TeHzopa Pumana B n-mepHoM mpoctpaHcTBe. Tenzopsl Puuum, Diinmreitna, Beinsa. Kommuecto nx
KOMITOHEHT. Buj ckaJIIpHBIX H”HBapHAHTOB, IOCTPOCHHBIX U3 TeH30pa PuMaHa 1 MeTpHuKH.

5. ®usnueckre 3pQeKTb KPUBU3HEI

Ousnueckue 3¢pdexTsl KpuBu3HbL [lapamnenshbeiii mepenoc. OOHOC O 3aMKHYTOMY KOHTYPY.
KoMMmyTaTop koBapuaHTHBIX IIPOU3BOAHBIX. YpaBHEHUE AECBUALIMYU [€OAE3NUECKUX.

6. HenoxanbHele cBoiicTBa TeH30pa Pumana. Toxnecta besinku

HenokanbHble cBolicTBa TeH30pa Pumana. TeopeMbl 0 paBeHCTBE HYJIO TeH30pa Pumana u TeH3opa
Beiinsg. ToxxnectBa bBestHKH.

7. Bektopsl u oneparopbl. OnepaTop KpUBU3HBI

Omneparopbl B pUMaHOBOM reomeTpuu. Bekropbl n omeparopHbiil s3bik. Kommyrtartop. Omneparop
KpuBu3HbL. OTIepaTOpHBIN BBIBOJ YPaBHEHUS J€BUALIUU T€OJE3UUECKUX.



8. Ilepenoc JIu u nmpousBogHas Jlu

Konrpysniust mnaakux KpuBbIX. Dusuveckas HEOOXOAMMOCTh MPOLEAYp MepeHoca TEH30pPOB.
[Tepenoc JIu. Ilepenoc Jlu u mpoussognas Jlu. Onpenenenne npousBoaHoi Jlu yepe3 mpouemypy
nepeHoca Ter3opoB. @opmyna s mpousBoAHoN JIn B kommonenTax. CBoiicTBa mpousBoaHoi Jlu.
ToxxaecTBo 11 KOMMYTaTopa IPOU3BOAHBIX JIu.

9. Ilepenoc depmu-Yokepa

[lepeHoc OpTOHOPMUPOBAHHOTO COMYTCTBYHOMIETo Oasuca 6e3 BpamieHus. [lepeHoc depmu-Yokepa u
ero csoictBa. llepeHoc rupockoma. Ilpeneccuss Tomaca. CpaBHenue 3-X BHIOB IepeHOca:
napajuiesibHoro, Jlu, ®epmu-Yokepa.

10. OnHoBpemeHHOCTH U cuHXpoHH3aIus B OTO

OnnoBpemenHocts B OTO. [loHsiTHE OMHOBPEMEHHOCTH COOBITUH. YCIIOBUE CHHXPOHU3AIIMU YaCOB
U ero (PU3NYECKUI CMBICTI.

11. T'ayccoBa HOpMalibHAsi CUCTEMA KOOPAUHAT

[lonsarue runepnoBepxHocTy. ['ayccoBa HOpMalibHas cucTeMa KoopanHar. CteneHu cBOOOIBI CUCTEM
KOOPJMHAT, BEKTOPHBIX IIOJIEW U KOHIPYIHLU.

12. UnTerpupoBanue B KpuBOM MpocTtpaHcTBe. Teopembr CTokca

WHurerpupoBanne B KpuBOM mpocTpaHcTBe. TeopeMbl Crokca. MeTpuka Ha TUIEPIOBEPXHOCTH
OIJHOBPEMEHHOCTH.

13. Bekropa KusyuinHra u ux cBoiicTBa

Bextopa Kumnmmara u ux cBoiictBa M3omerpuss u Bektop Kummmara. VYpasaenwe Kusuimara.
CpoiictBa BekTopoB Kumnuara. Bekrtopsr Kwimara. CpoiicTBo 2-ii MpOWM3BOIHOM BEKTOpa
Kunnuara. Bekropa Kuninara u 3akoHbI COXpaHEHUS.

14. BHemHss KpUBU3HA

Buemnsist xpuBu3Ha MHAynupoBaHHas METpPUKAa M BHELIHsS KpPUBM3HA Ha TMIIEPIOBEPXHOCTU
CummeTpus BHEIIHEH KpUBU3HBL. TeH30p BHEIIHEH KPUBU3HBI B IPOU3BOJILHOM Oaszuce. Ero cBs3b ¢
NpOU3BOAHON JIM MPOEKUMOHHOIO OIEpPAaropa, € YCKOPEHHMEM KpPUBOM II0 HOpMalu K
TUIEPIIOBEPXHOCTH. BhIUMCIIEHHE BHEIIHEH KPUBU3HBI B YACTHBIX Cly4yasx BHEmHsS KpuBU3HA
[IOBEPXHOCTH ITOCTOSIHHOTO BPEMEHH.

15. VYpaBuenuns ['aycca-Konarm. [efictBue DiiHinTeiiHa YpaBHEHNS DWHINTEHHA C BEIIIECTBOM

3+1 paszbuenue c¢ TomMomplo [ayccoBoli HOPMaJILHOW CHCTEMBI  KOOPJWHAT. YpaBHEHUS
l'aycca-Konanuu.

OOmmit BUJ nedcTBUsS s TpaButanuu. JlelictBue OiHmTeHA. DOpMyNnBl s Bapuanui
pa3IMuHBIX BXOJSIIMX B HEro BEeJWYMH. BapbupoBaHue I'paBUTALMOHHOIO AEMCTBUSA. YpaBHEHUs
OnHmreiina. [IpoGnema Bapuanuu Ha rpaHune. [loBepXHOCTHBIA 4WieH M ero Bapuauus. TeH30p
SHEPTHU-UMITYJIbCA. YpaBHEHUsI DUHINTEIHA ¢ BemecTBOM. JIssmOaa-4iieH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

YueGHast aymuTopus ¢ MEN0BOH, IIoOMacTepHOM WM MHTEPAKTUBHON JTOCKOH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa

1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 2 : Teopus noxnst / JI. 1. Jlangay, E. M. JIudmmi ; nog.
pen. JI. I1. ITutaeBckoro - M.®u3matiut,2014, 2016

2. COOpHUK 33J1ad TI0 TEOPUU OTHOCUTENBHOCTH U TpaBuTaruu [ Texct| = Problem book in relativity
and gravitation / A. Jlalitman [u ap.] ; nep. ¢ aam1. A. I1. bornapesa, 10. A. Jlanunosa nop pea. 1. M.
Xanaraukoa .— M : Mup, 1979 .— 535 c.

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

JlononHuTenbHAs TUTEpaTypa
1. K.Yumn. Teopust v SKCIEpUMEHT B TpaBUTAIMOHHON (u3uke. - M:, Mup, 1975.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexuusix BO3MOXHO UCIIOJIb30BaHUE MYJIBTUMEIUHHBIX TEXHOIOIMH, BKIIOUAs IEMOHCTPALIUIO
npe3eHTanui. Ha ceMrHapax Ba)KHO MHTEPAaKTUBHOE B3aMMOJEHCTBHE CO CTYACHTAMH IIPH PELIEHUH
3aj1a4 10 TeMaM Kypca, B popMe OTBETOB Ha BOIIPOCHI M PELICHUS I 3TOTO, IIPU HEOOXOANMOCTH,
BCIIOMOTATENbHBIX 3aJad. J{J1 Takoro HHTEPaKTHBHOTO B3aUMOJEUCTBHS U COBMECTHOTO CO
CTyAEHTAMU pPEIeHHs 3a/1a4 JIy4Ille BCETo MOAXOANT (hrroMacTepHas MiIM MeJIOBast JOCKa.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUsS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.
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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

Hay4HO-UCCJIEI0BAaTEIbCKOM,
HM3MEpPUTENbHO-aHATUTUYECKON U
TEXHOJIOTUYECKOM annaparype

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

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIIU

B pesymprare wu3ydeHUs IUCHMIUIMHBI «MaTemaTHUecKuid ammapar oOled TeOopHH OTHOCHTEIBHOCTH)

00yJarouiCs JTOIDKEH:

3HAThb:

- OCHOBHBIC TIOHATHUA U TCOPCEMbI TCH30PHOI'O aHaJIn3a U pI/IMaHOBOfI reoMeTpuu, HeO6XOILI/IMBIe JUISL

¢dbopmynupoBku u penrenus 3aaaq OTO.
yMeThb:

- ¢opMynIMpoBaTh Ha MaTEMaTHYECKOM S3bIKe (QU3MYECKHE 3a/audl B3aUMOJAEHCTBUS 4YacTHI U
(M3NYECKUX TOJIEH C TPaBUTALMOHHBIM MOJIEM; IPUMEHSTh [JIABHBIC METO/IBI PEIICHHUS ATHX 33/1a4.




BJIAA€Th:
- ICPBOHAYAJIbHBIMH HaBbIKAMU B PCIICHUU OCHOBHBIX TUIIOB 3aJ1a4 OTO.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeHo.

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

1. VYpaBHEHMS reofe3NYECKHUX U X MOJYyYEHUE U3 PA3HBIX BAPUAHTOB JCHCTBUS TOUYEUHOM YACTHIIBI.

2. Tenzopnas anredpa. Ilone3nsie GopMyabl: NPOU3BOAHAS ONPEACTUTENS METPHUKH, AUBEPICHIMS
KOHTPaBapUaHTHOI'O BEKTOPA.

3. Meroz reoe3MueCcKOro JIarpaHKMuaHa: BblunuciieHne cuMBoioB Kpucrodderst ¢ ero momomnisio.

4. Tenzop Pumana. Beraucnenue /st KOHKPETHOH METPHUKH (IBYMEPHOMU, YETHIPEXMEPHO).

5. Teonmesmueckue. Pemenme ypaBHeHHI Treofe3WdecKUx s 3aJaHHOW METPUKH (IByMepHas
METpHKa, YEeThIpEXMEepHasi METPHKAa KOCMHUUYECKON CTPYHBI).

6. IlpomsBomnas JIn. Jloka3aTb BO3MOXHOCTh 3aMEHBI B ONPENECICHHH INPOM3BOIHON JIM 4acTHBIX
[IPOU3BOJHBIX HAa KOBapUAHTHBIE.

7. Ilepenoc ®@epmu-Yokepa. TomacoBcKast peLieccusl.

8. YpaBuenue Kumnunra. Pemienne ero st KOHKpETHOM METPUKHU (ABYMEPHOH).

9. BaemHss KpuBH3HA. BblumcieHue Ui MPOCTHIX IBYMEPHBIX MOBEpXHOCTeH (mmimmHAp, chepa,
MOBEPXHOCTH BTOPOTO MOPsiIKa OOIIEro BUAA).

10. YpaBuenus 'aycca-Konauuu. BeiBog.

11. Teopus bpanca-/Iuke. Ilonyuenue ypaBHEHUI IBHKEHUS.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. YpaBHEHUS T€OAE3UUECKUX U UX MOIYUYCHUE U3 PA3HBIX BAPUAHTOB JCUCTBUS TOYCUHON YaCTHUIBI.

2. IlpousBonnast JIu. JlokazaTh BO3MOXKHOCTH 3aMEHBI B OIPEACICHUM MPOU3BOAHON JIM 4yacTHBIX
MIPOU3BOJHBIX Ha KOBapHAHTHEIE.

buner 2.

1. Tenzopuas anreOpa. Ilone3npie GOpMyNbl: TPOHM3BOAHAS ONPEACTUTENS] METPUKH, JHBEPTEHITHS
KOHTPaBapUaHTHOTO BEKTOPA.

2. Ilepenoc depmu-Yoxkepa. ToMacoBckas mpeneccus.

Kputepun onennBanus
Onenka "ommuno" (10 OGayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET Marepuall, TpaMOTHO U
[0 CYIIECTBY H3J1araeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHuall, TPaMOTHO U
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.



Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aj1ay.

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

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydatomierocst 1Mo Owjery Ha YCTHOM 3K3aMEHE HE JIOJDKCH IMPEBBIIAaTh OAHOTO
acTpoHoMHMuecKoro yaca. OLieHUBaHUE 3HAHUI NPOMU3BOAUTCS B COOTBETCTBUU C BBIIIEyKa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKaHUEM JUCIUILINHEL.



