degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MuorooGpasusi, paccioeHus, CBI3HOCTH U KOTOMOJIOTUU
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: A.W. Bonpaan, n-p ¢pu3z.-mMart. HayK

[Iporpamma obcyxnena Ha 3aceqanun Ousrex-kiacrepa akaJeMUUeCcKOl U Hay4HOH Kapbepsl 24.05.2022



AHHOTANMA

Pabora coBpemeHHOro wucciemoBareisi B 00JacTH TEOPETUYECKOH M MaTeMaTHueckod (u3uku TpelyeT
CEpbE3HON MareMaTW4yecKol Jpymuiiuu. BakHellmne cOBpeMEHHBIE CTaTbU IO TEOPPHU3UKE HCIONIB3YIOT
IUPOKHH CIIEKTP MaTeMaTH4YeCKUX TEPMUHOB, MMOHATUHN, KOHCTPYKIXN. K BasKHEHIIMM pazjenaM MaTeMaTHKU
C 9TOH TOYKM 3peHUs OTHOCATCS T PepeHInanbHas TeOMETPHSI U TOTIOIOTHS.

JlaHHBII Kypc HampaBlieH Ha TO, YTOOBI MOATOTOBUTH CTYIEHTOB-(DM3UKOB K IMOHMMAHUIO MaTeMaTHYECKOTO
sI3bIKa COBpPEMEHHOM Teopdu3uku. B kypce oObsacHstoTcss Hanbosnee (yHIAMEHTAIbHBIE T'€OMETPHUYECKHE
MNOHATHA W KOHCTPYKIHMM, OTHOCSIIMECS K TEOPHHM DNAAKMX MHOrooOpasuii, auddepeHaaibHoMy |
WHTETPAJILHOMY HMCYHCICHUIO Ha MHOT000pa3usX, TOMNOJOTHM W T€OMETPUM BEKTOPHBIX PacCIOCHUH,
pUMaHOBOKM reoMerpuu. Ilo cBoeMy COAEpPKAHHUIO KypC YUCTO MAarTe€MarTH4eCKUil, HO €ro He CIENyeT
CpaBHUBATh C MOJHOMAcIITaOHBIMUA KypcamM, Hampumep, mo auddepeHIranbHOl TeOMETpUH, Kak ee
[IPENOJA0T CTyACHTaM-MaTeMaTuKaM. DTO YMCTO BBOAHBIM KypC IO yKa3aHHBIM paslielaM MaTeMaTHKH s
CTYACHTOB-(DHU3HKOB.

1. leau u 3apauun
eap AUCUMNIMHBI

W3ydyenne ocHOB au(epeHnnanbHOl TeOMETPHUH U TOTIOJNIOTHH B 00beMe, HEOOXOAMMOM OyIyliuM
(u3MKaM-TeOpeTHKAM.

3agauu AU CHUILIHHBI

Cdopmuposare npeacrapierne o guddepeHuranrbHOol reoMeTpun U Tonojoruu. OO0yduTh CTYIEHTOB
OCHOBHBIM METOJaM pEIICHHs 3aJa4 MO ITOMY paslelly, CBSI3aHHBIX C MPOOJeMaMH TEOPETHUECKOI
¢$uznkn

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBHUIA PE3YIbTaT KakIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH

IEITEILHOCTH

OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeTr W© CIOCOOEH  HMCHOJB30BaTrh B
HAyYHBIX 3HAHHI B O0NIACTH npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
(hU3HKO-MaTEMaTHICCKUX HAYyK HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
peIleHne MTOCTAaBICHHOHN 3a]1a4u, IIPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUIS PEIICHUS TIOCTABICHHOM
aHaJu3 pe3yNbTara v MPEJCTaBUTh BBIBOJIEI, 3aa4¥, GOPMYIMPOBAHHUS BHIBOJOB U OLIEHKH MOJTYYCHHBIX
MPUMEHSS 3HAHUS U HABBIKH B 00JIACTH pe3yaBTaToOB

(hU3MKO-MaTeMaTHIeCKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
[1K-1 CrocoGen craButh, GopMaar30BbIBaTh U |MHOOPMaIHMIO 00 aKTyasbHBIX PE3yJbTaTaX MCCIIEOBaHUM B
pelars 3a/1a491, B TOM YUCJIe pa3padarTbiBarh 1 |PAMKaX TEMAaTHYECKOM 00IacTH CBOEH IpoQeccCHOHAIbHOMI
WCCIIeIOBAaTh MaTEMATHYECKIE MOICTH NEeSTENbHOCTH

U3y4aeMbIX SBICHUN U TPOIECCOB, cUCTEMHO  |[TK-1.2  CmocoGeH  BBIABUTATh  THIIOTE3bI, CTPOUTH
AHAIIM3MPOBATh HAYYHBIE IIPOOIEMBI, IIOIY4aTh |MAaTeMAaTUUECKUE MOIENU IS ONUCAHMSA  U3yYaeMbIX
HOBBIE HAYYHbBIE PE3yIbTaThI SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJIETH




I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

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

3HAaThb:

YMETB:

OCHOBBI Z[I/I(l)(i)epeHL[I/IaHBHOI\/’I reOMCTpPUHU U TOIIOJIOTHHN

BBIYUCIISITE OCHOBHBIC TCOMCTPHUICCKHUC U TOIMMOJIOTNYCCKUC XaPAKTCPUCTUKHU B 0a30BBIX ciryvdasax

BJIAJIETh:

MCTOJaMU pCHICHUSA 3a1a4 110 ,Z[H(i)(i)epeHL[HaHBHOfI reOMCTpPHHU U TOIIOJIOTHUHN

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

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Jlnneiinas anredpa. 4 4 4
Koopaunartsi, 3aMEHBl  KOOpIHMHAT.
2 4 4 4
MHoroo6pasus.
3 Imanxue 0TOOpaKEeHHS, 4 4 4
TG peoMopPU3MBI.
BexropHsie nosist 1 nHQUHUTE3UMATIbHBIE
4 4 4 4
TG peoMopPU3MBI.
5 [MogmuOTO00pa3us 4 4 4
6 Kommnexc ne Pama, nokanbHas Teopusi. 5 5 5
WnurerpupoBanne  nuddepeHnnanbHbIX
7 5 5 5
hopm.
8 Kowmmeke ne Pama, miobansHas Teopust. 4 4 6
9 BexTopHbIe paccioeHus. 4 4 6
10 |TomoTronuuYecKue rpymmsl. 4 4 6
11 CBS3HOCTB B PaCCIIOCHHU. 4 4 6
12 |PumaHoBa reomeTpus. 4 4 7
13 |Merpuueckas Gpopma oObEMa. 5 5 7
14 Mertpuueckass cBA3HOCTb. KpyueHue u 5 5 7
KPHBH3HA.
Nroro yacos 60 60 75
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 ygac., 5 3au.eq.

4.2.

Coneprxanue TUCIUIUIAHBI (MOMYJIs), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemecrtp: 1 (Ocennuii)

1. Jluneiinas anre6pa.




Tenzopnas anrebpa, CUMMETPHUYECKHE M KOCOCHMMETPHUECKHE TEH30pBI, OIepalliy ¢ TEH30paMu,
KoJibIIa, AuddepeHunpoBaHusl.

2. Koopaunatsl, 3aMeHbI KOOpAWHAT. MHOTOOOpa3usl.

3amennl koopauHar B (obmactu B) Rn, kacarenbHbIE BEKTOPBHI, BEKTOPHbICE W TEH3OPHBIC OIS
MHoroo0pa3usi, KacarelbHOE PpacCclOCHHE, BEKTOPHBIE M TEH30pPHBIC IIOJS, ONEPalUd C HUMH.
Juddepennmanbable OnepaTopsl.

3. I'mapkue oroOpakenus, auddeomMopPu3mebl.
WNuBapuanTHble OTHOCUTENBHO AuddeomMopPu3mMoB onepanuu 1 quddepeHnanbLHbIe OepaTophl.
4. BektopHble TIOMS 1 MHPUHUTE3UMATBHBIE TUPPEOMOPPUIMBIL.

OObIkHOBeHHOE 1M d.ypaBHEHNE U SKCIIOHEHTA BEKTOPHOTO moiisi. KoMMyTaTtop BEKTOPHBIX MOJIEH.
IIponsBoanas Jin. I'pynmst JIu.

5. lloamuOTOOOpA3Ms

Pacnpenenenust B kKacaTeIbHOM PacCliOCHHUH, YCIOBUE HHTETpUpyeMoCTH, Teopema dpobernyca.
6. Kommiexc ne Pama, nokaneHas Teopus.

Jlemma Ilyankape.

7. UnterpupoBanue quddepeHInanbHbX Gopm.

UnTerpupoBanue nuddepeHuuaibHeix Gopm mo mogmHoroodpasusm. Teopema Crokcea.

Cemecrtp: 2 (Becennuit)
8. Kommniekc nie Pama, rmo0anbHas Teopus.

Koromonorun bertn, »iiepoBa Xxapakrepuctuka. lomonorun. @DyHaameHTanbHas Trpyma.
HakpsiTus.

9. BekTopHBIE pacCcIOCHHUS.

Omnpenenenue 1 NpuMepsl BEKTOPHBIX pacciaoeHuiH. OCHOBHBIE KOHCTPYKIMH PACCIOEHHH.
10. T'omoTonHMYECKHE TPYIIIBL.

Omnpenenenus, IpUMepbl BEIYUCICHUH, IPUMEHEHHE B TEOPHH BEKTOPHBIX PACCIOCHUH.
11. CBsI3HOCTD B paccilOEHUH.

CBA3HOCTb, KPUBU3HA CBSI3HOCTHU, YIOPAZOYEHHAs SKCHOHEHTa. ['pynma rolloHOMuM, JIOKaJbHAs U
mio0anpHast. [Inockas cBSI3HOCTS.

12. PumaHoBa reomMeTpusi.
Mertpuka, reoie3u4eCcKue, U30METPUH, BEKTOpbl KuiiiuHra.

13. Metpuueckas popma o0béma.



OyHKIIMOHATBI JCWCTBUST B TEOPHM MMOJS HAa PUMaHOBOM MHorooOpasmu. Omeparop Jlamnaca.
IIceBmopuMaHoOBa reoMeTpHsl.

14. Metpudeckas CBA3HOCTb. KpyueHue u KpuBHU3Ha.

Omneparop KOBapHaHTHOW MPOU3BOMHOM, CITUH-CBA3HOCTh U cuMBoN Kpuctodderns. Tenzop Pumana,
ToXKIecTBa Puuun u besaHkm.

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

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. CoBpemenHast reometpusi : Metonb! 1 ipunoxkeHus [ Teker] : [y4ue0. mocobue st By3oB] / b. A.
Hy6posun, C. I1. HoBukos, A. T. ®omenko .— 5-e u3a., ucnp. — M. : Dmutopuan YPCC ; lo6pocser,
2001 .— T. 2 : Teomerpus u Tomonorusi MEHOrooOpaszuii. - 2001. - 296 c.
2. M. Nakahara, Geometry, Topology and Physics (2003)
3. L.W. Tu, An Introduction to Manifolds (2011)
4. L.W. Tu, Differential Geometry (2017)

JomonanTtenyHas uTeparypa
1. duddepeHnuanrbHOe NCUNCICHHE Ha KOMIDIEKCHBIX MHOTO0Opasusx [Texct]= Differentinal analysis
on complex manifolds/P. Yamic, -M., Mup, 1976
2. [Mpunnunsr anredpandeckoit reometpuu [Teker]. B 2 1. T.1, monorpadust/®. [puddurc, JIx.
Xappuc , -M., Mup, 1982
3. [punrumner anredpanyeckoii reomerpun [Tekcr]. B 2 T. T. 2, monorpadus/®. I'puddurc, JIx.
Xappuc , -M., Mup, 1982
4. M.O.Karanaes, ['eomMeTprueckne METO/bI B MATEMAaTUIECKOH (hr3HKe

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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Zoom, Skype
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOTYJIsT)

CTyneHT, M3ydalolMi AMCHUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha NPAKTUKE.

B pesynerare m3ydeHHs NHUCLUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE ONPEACICHUS M TOHATHA,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;



— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

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

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU W3YYEHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYeT OOpamarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



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
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 1
KBaTuuKanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: AWM. bonnan, a-p ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB M OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3y4eHUs TUCHUTUIAHBI
00yJaromuiics JOKeH:

3HATb:

«MHoroobpasus,

pacciioCHus, CBA3HOCTH U KOT'OMOJIOTUW

OCHOBBI T QepeHInaTbLHON TEOMETPUN U TOTIOIOTHI

yMeThb:

BBIYHCJIATh OCHOBHBIC I'€COMETPUUCCKUC U TOIIOJIOTUICCKUC XaAPAKTCPUCTUKU B 0a30BBIX Cllydasax

BJA€Th:

METOJJaMH pelleHHs 3a1a4 1o AudepeHInalIbHON TeOMETPUN U TOIOJIOTHH

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

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

o0yuyarommxcst




IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. AcconaTuBHOCTb NPOU3BEACHUS B aNredpe CUMMETPHUYECKUX U KOCOCUMMETPHUYECKUX TEH30POB.
2.Cs3b TOXAeCcTBa SIKOOU M MOHATHS AU PepeHIIMPOBAHUSI.

3.YcnoBue UHTErpUPYEMOCTH PacIpeAeIeHUs B KacaTeIbHOM PacClOCHUU.

4.dyHnamenTanbHas rpymnmna. [[pumepsl HEOAHOCBA3HBIX MHOTOOOpa3Hid.

5.0mnepatop Jlamiaca Ha pUMaHOBOM MHOTOOOpa3Hu.

[IprMepbl KOHTPOJIBHBIX 33JaHUN

1.Berunicaute  MeTpUKy JABYMEpHOH cdepbl B  YIIOBBIX KOOPAMHAaTax M B KOOPAMHATAX
cTepeorpaduiaecKoi MpoeKLny.

2.BblYMcanTh KpUBU3HY ABYMEPHOM c(epbl U ABYMEPHBIX TUIIEPOOIONIOB.

3.“Haiitn” nzoMeTpun AByMEpHOH cepshl (IBHO MPOBEPUTH BBHIIIOJHEHNE ypaBHeHU KuyuinHra).
4.0606mmenue Gopmynsl Kaprana juist BHeIHeH poU3BOAHON 3-(OpPMEI.

5.JlokazaTh €AMHCTBEHHOCTh METPUYECKOM CBA3HOCTH 0€3 KpydeHHUsI.

[Ipumepsl K3aMEeHALMOHHBIX OUIIETOB

burer 1.

1.Beruncaute GpyHAaMEHTANBHYIO TPYIILY TOPA.

2.IIpoctpaHcTBa IOCTOSHHON KPUBHU3HBI. [IpUMepBI TaKuX MPOCTPAHCTB (C AOKA3aTEILCTBOM).
burer 2.

1.Knaccuduxanms KOMIUIEKCHBIX BEKTOPHBIX paccilioeHuid Ha cdepax.

2.0cHoBHBIE TOXAECTBa A1 mpou3BoaHoi JIu. [omoTonmueckas ¢popmyna Kaprana.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSATh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U 0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJIyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

DK3aMeH MpoBOAWUTCS B YCTHOW (opme mo Owreram. B kaxkmom Owiere mnpeacTaBiIeHO Ba
TeopeTuueckux Bompoca. Ilpu nmposenennn 3auéra u 3k3aMeHa obywaromemycs npenocrasisercsa 30

MHUHYT Ha HOOATOTOBKY. OHpOC 06yan0Lueroc51 HC JOJDKCH IIPCBBIIIATL OAHOTO aCTPOHOMHUYCCKOIO
qgaca.



