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)

Mo TUCHHUIIJIMHE: Huddepennmanbaas reomerpus
10 HANPABJIEHHIO: dotoHrKa 1 onTOMH(POPMATHKA
NpoduJIb MOATOTOBKH: ®oTOHMKA, KBAHTOBBIE TEXHOJIOTUHU U AByMEPHBIE MaTepHaIbI

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

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: N.B. KapxemaHOB, kKaH1. (pU3.-MaT. HAYK

[Iporpamma obcyxnena Ha 3aceqannn Ousrex-kinacrepa akageMuueckoi 1 HayuHoil kapeepsl 09.07.2024



AHHOTANMA

Pabora coBpemeHHOro wuccienoBarenss B 00JacTH TEOPETHUYECKOM W MareMaThdyeckoil (us3uku Tpedyer
CEpbE3HON MareMaTW4ecKoil 3pynuiuu. BakHelilnmne coBpeMEHHBIE CTAThU MO TEOP(PU3UKE HCIONB3YIOT
MIUPOKHH CIIEKTP MaTeMaTHYECKUX TEPMUHOB, IOHATHN, KOHCTPYKIMH. K BakHEHIINM pa3enaM MaTeMaTHKU
C 9TOH TOYKM 3peHUs OTHOCATCS T PepeHInanbHas TeOMETPHSI U TOTIOIOTHS.

JlaHHBII Kypc HampaBlieH Ha TO, YTOOBI MOATOTOBUTH CTYICHTOB-(DM3UKOB K IMOHMMAHUIO MAaTeMaTHYECKOTO
sI3bIKa COBpeMEHHOW Teopdusuku. B kypce obObsicHsrorcs Haubonee (yHIaMEHTaJbHBIE I€OMETPHUUECKHE
MNOHATHA W KOHCTPYKIMM, OTHOCSIIMECS K TEOpHHM NIAAKUX MHorooOpasuii, nuddepenHnuaibHoMy u
HHTETPAJIBHOMY HMCYHMCICHHIO Ha MHOT000pasusiX, TOMOJIOTMM M TE€OMETPHUHM BEKTOPHBIX PAaCCIOCHUH,
puMaHoBOK reoMerpuu. IIo cBoemy comepkKaHUIO KypC YHMCTO MaTeMaTUYECKHM, HO €ro He CleayeT
CpaBHUBATh C IOJHOMACIITA0OHBIMH KypcaMH, Hampumep, nmo anddepeHunanbHON TeoOMEeTpHH, Kak ee
[IPETIOJIAl0T CTyJAEHTaM-MareMaTukaM. OTO BBOIHBIH Kypc IIO YKa3aHHBIM pasjellaM MaTeMaTUKU Ui
CTYACHTOB-(DHU3HKOB.

1. leau u 3apauun
eap AUCUMNIMHBI

W3y4yenne ocHOB au¢epeHnnaibHOR TeOMETPHHA M TOIOJIOTUU B 00beMe, HEOOXOOMMOM OyIyIIiM
(u3MKaM-TeOpeTHKAM.

3agaum AUCHUILUIMHBI
Cdopmuposare npeacTapieHne o AuddepeHInaIbsHON TeoMeTpud U Tonosorud. O0y4uTh CTYIEHTOB
OCHOBHBIM METOZaM pEIIeHMs 33/ad 10 3TOMY pas3zielly, CBSI3aHHBIX C MPOOJIeMaMH TEOPETHYECKOM
busuky.

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

YK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
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 CTpaTEeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KakIOr0 M3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM
JeSITeIbHOCTU

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHIeCKUX HayK

Hay4YHbBIX 3HaHUH B o0sacTu

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
(u3MKO-MaTeMaTHYECKUX HayK

MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUITOBBIX

Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrniocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUUecKue MOJCTH JUIS  ONHCAaHUS — H3y4aeMbIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH




AHAJIM3UPOBATh HAYYHBIC HpO6J'ICMLI, noJIy4darb

HOBbIE HAYYHbIE PE3ysIbTaThl

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
OKCIIEPUMEHTAIBHBIE METOIbl HCCIIENOBaHUI B 00IacTu
($oTOHHKH W ONTOWH(POPMATUKKA K KOHKPETHOW HAy4HOM
3aj1a4ye ¥ HHTEPIPETUPOBATH MOTYYCHHBIC PE3YIbTaThI

[IK-2 CnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

- OCHOBBHI U depeHITUATEHON TEOMETPHH U TOTIOJIOTHH.

YMETb:

- BBIYUCJIATH OCHOBHBIC ITCOMETPUICCKUEC U TOIIOJIOT'NYCCKUE XapPaAKTCPUCTUKHU B 0a30BBIX Cllydasx.

BJIAJIETh:

- METOJJaMH pelleHHs 3a1a4d 1o AudpepeHInaIbHON TeOMETPUN U TOIOJIOTHH.

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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 Jluneiinas anre6pa 4 2 6
Koopaunarsl, 3aMEHBI KOOpZMHAT.
2 4 2 6
MHoroo6pazus
3 Imankue 0TOOpaKeHHUS, 4 5 6
TG peoMopPu3Mbl
BekropHsle nosis 1 HHOUHUTE3UMAJIbHBIE
4 4 2 6
Qg peomMoppu3mMbl
5 [TomMHOTOOOpa3MS 4 2 7
6 Kommieke ne Pama, nokanbHas Teopus 6 3 7
UnterpupoBanue  nuddepeHnnanbHbIX
7 4 2 7
bopm
8 Kommnexe ne Pama, mob6anbHas Teopust 4 2 8
9 Bexropnbie paccnoeHus 4 2 8
10  |[omoronuueckue rpyIbl 4 2 8
11 CBSI3HOCTH B pacciIO€HUU 4 2 9
12 |PumanoBa reomeTpus 4 2 9
13 |Metpuueckas popma o0bEMa 4 2 9
14 Mertpuueckass cBsi3HOCTb. Kpyuenue u 6 3 9
KpUBHU3HA
Hroro yacos 60 30 105
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

225 ygac., 5 3au.eq.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)




Cemectp: 1 (Ocennuii)
1. Jluneiinas anredpa

O030p OCHOBHBIX TMOHATHHA JMHEHHOW anreOpel. TeH3opHas anrebpa, CUMMETPHYECKHE U
KOCOCUMMETPHUYECKHE TEH30pbl, ONEpaluu ¢ TEeH30paMH, Koibla, auddepeHnupoBanus,
CUMMETPHYECKasi U BHELIHsISI anreOpa, KOMMYyTaTUBHBIC TPalyHpOBaHHBIE KOJIbLIA.

2. Koopaunartsl, 3aMeHbI KoOpauHaT. MHOT0OOpasus

3amenbl koopauHar B (oOmactu B) Rn, kacaTeibHbIE BEKTOpPBI, BEKTOPHBIE M TECH30pPHBIC IIOJIS.
MHoroo06pasusi, KacarelbHOE PacCIOCHUE, BEKTOPHBIC M TEH30PHBIC MOJIS, ONEpAlud C HUMH.
JuddepeHumanbHpie  OMEepaTopbl, BEKTOPHBIE TONS M KacaTelbHBIC pPACCIOCHHS, IJIaJIKue
oroOpaxenus u 1uhheoMopdHu3MEL.

3. I'mankue orobpaxenus, 1uddeomMmopdu3MeI

ATTIpoKCHMAITUsl HENpEIbIBHBIX OTOOpakeHuil miagkumu. Teopema Capnma. TpancBepcaibHas
perynapHocTs. @ynkiuu Mopca.

4. BexktropHble NOJISI 1 HHPUHUTE3UMANIBbHBIE JU(PeoMopPr3MblL

WNuBapuanTHbie oTHOCcHTENbHO auddeomopdr3MoB omepanun U AuddepeHIranbHbe OMepaTophl,
o0OpaTHBI 00pa3 KOBApHMAHTHBIX TEH3O0PHBIX MOJNEH, MHQUHUTE3UMAIbHBIE AUPPEOMOPPUIMBI M
BEKTOPHBIE TTOJIS.

5. lloamHOTOOOpA3MS

Pacripenenenuss B KacaTelbHOM pacCIOCHHMH, YCIOBHE HHTErpupyemocTtH, Teopema dpobenuyca,
KacareJIbHO€ TPOCTPAHCTBO K MOAMHOr000pasvio, WHIYHHWPOBAHHAs METPUKA, pacIlpeieieHUs B
KacaTeJIbHOM pacCIOCHHWHU, BIIOJHE HMHTETPUPYEMOCTh M HHBOJIIOTHBHOCTb, TOJIOHOMHBIH H
HETOJIOHOMHBIN penep.

6. Kommuiexc ne Pama, nokanbHas Teopus

Kommeke ge Pama - onpenenenue. Teopema ne Pama. HactHele cinyuan koromonoruii e Pama.

7. UnterpupoBanue quddepeHnuanbHbx Gopm

UnTerpupoBanue nuddepeHuuanbHeix Gopm mo mogmHoroodpasusm. Teopema Crokcea.
Cemecrtp: 2 (Becennuit)

8. Kommniekc e Pama, riobanbHas Teopust

Kommieke ne Pama: rmobansHas Teopus. Jlemma Ilyankape, neficteue auddpeoMopPpu3mMoB.

9. BekTOpHBIE paccIOeHUs

Omnpenenenne M MOPUMEPHl BEKTOPHBIX paccioeHui. (OCHOBHbIE KOHCTPYKLHUHM pPacCiIOCHUil,
n30MOpQU3M pacCIOCHUH, TPUBHAIbHbIE M HATPUBHAIBHBIE PACCIOCHMS, CEUCHHS BEKTOPHBIX
paccioeHui, BBIOOP JIOKAaJbHOW TPUBUANM3ALMHU, KacaTeJbHOE M KOKacaTeJIbHOE PacCIOeHMUs,
Ollepallvi C BEKTOPHBIMU PACCIIOCHUSMH, IIOAPACCIOEHUS.

10. T'omoTonuyeckue rpymnmsl



Omnpenenenus, NpUMEPHl BBIYMCICHUH, IPUMEHEHHE B TEOPHUHM BEKTOPHBIX PACCIOCHUMH,
TOMOTONIMYECKHE TPYNIbl M BEKTOPHBIE pPACCIOCHUS, KOMIUIEKCHBIE PAaCCIOCHHsS, TJIABHOE
paccioeHne, aCCOIMMPOBAaHHbIE PACCIOCHUS, TPUMEPHI PACCIOCHNH, KaK U3 BEKTOPHOTO PAaCCIOEHHS
MOJTYYHUTh TJIaBHOE.

11. CBA3HOCTB B paccliOeHUN

CBsA3HOCTb, IapajlIeJIbHBIA ,IEPEHOC KPUBU3HA CBA3HOCTH, YIOpsJAOYEHHas HKcloHeHTa. ['pynma
TOJIOHOMHH, JIOKaJIbHAsi W miobanbHas. Ilnmockas cBs3HOCTb. CBA3HOCTH B IVIABHOM PAacCIOCHUH,
CBSI3HOCTb B ACCOLIMMPOBAHHOM PACCIOEHUM.

12. PumaHoBa reoMeTpust

OyHKIIMOHAIBI JACUCTBUS B TEOPUM OISl Ha PHMaHOBOM MHOTooOpasuu. Omeparop Jlamnaca.
[IceBmopuMaHoOBa reoMeTpHs.

13. Metpuueckas popma o0bEMa
Mertpuka, reofie3ndeckue, U30MeTpuu, BeKTopbl Kumuara.
14. Metpudeckas cBA3HOCTb. KpyueHue 1 KpuBH3HA

Omneparop KOBapHaHTHOUN MPOU3BOIHOM, CIUH-CBA3HOCTh U cuMBoOI Kpucroddens. Tersop Pumana,
ToXKIecTBa Puuun u besaHkm.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTopus, A0CKa, IPH HEOOXOAMMOCTH MEAUAIPOEKTOP, IKPAH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. M. Nakahara, Geometry, Topology and Physics (2003)
2. L.W. Tu, An Introduction to Manifolds (2011)
3. L.W. Tu, Differential Geometry (2017)
4. CopemenHas reometpus: Metoas! u npuioxenns [Tekcr] : [yue0. mocobue mms By3oB] / b. A.
Hy6posun, C. I1. HoBukos, A. T. ®omeHko. - 5-¢ u3., uctp. - M. : Onutopuan YPCC ; JloOpocser,
2001. - T. 2 : Teomerpust u Tonosnorust MHOrooopaswuii. - 2001. - 296 c.

JononauTtensHas IuTEparypa
1. Yamnc P. luddepenuunanbHoe ncurcieHne Ha KOMIUIEKCHBIX MHOTOOOpasusix. - M.: Mup, 1976. -

284 c.
2. I'puddurc @., Xappuc [Ix. [lpunnune! anredpandeckoii reomerpun. Tom 1,2. - M.: Mup, 1982. -

366 c.
3. M. O. Karanae. ' eomeTprueckrue METOIbI B MaTeMaTH4ecKoi hrsnke

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Hpe)_ICTaBJ'IeHI/IC Martcpuajia Ha JOCKC W/ U Ipu MOMOIIU MCAUAIIPOCKTOPA.



Wolfram Mathematica. JIy11 BO3MOXXHOTO AMCTaHIIMOHHOTO TIPOBECHHS 3aHATHH - dicord, miro, zoom
9. MeTonuuecKHe yYKa3aHHUs 151 00y4AIOMIMXCS 10 OCBOEHHIO TUCHUILTHHBI (MOTYJIsI)

CTyneHT, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnaparoM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIE ONPEICICHMS AMCLIMIINHBL,
YMETb IPUMEHSThH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs Pa3IMuHbIX 3a/ad.

VYeneniHoe OCBOcHHME Kypca TpeOyeT HanpsKEHHOH caMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabouei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuasna, IMOATOTOBKY OTBETOB Ha BOIIPOCHI, MpeIHA3HAYCHHBIX IS
CaMOCTOATEJILHOIO U3yUCHMUSI;

— pelleHue 3a/1a4, IpeAIaraéMblX CTyIEHTaM Ha JIEKLIUAX U IPAKTUYECKUX 3aHATHSIX,

— Tpu  HEOOXOAMMOCTH  TOArOTOBKY K  HPAaKTHYECKUM  3aHATHSAM,  KOJUIOKBHyMawm,
I epeHIMPOBAHHOMY 3a4€Ty, IK3aMEHY.

ITokazareneM BiaJieHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJibIIe
3ajad.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY WJIU MPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.

Bo3MoxeH nMpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
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) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: N.B. KapxxemaHoB, KaH. (u3.-MaT. 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 B 00nactu POTOHUKH U ONTOMH(OPMATUKU

OIIK-3 CriocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHaIbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIE METOIBl HCCIENOBaHUH B 00IacTh
($hoTOHMKH W ONTOMH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aj1a4e ¥ HHTEPIPETUPOBATH MOTYYCHHBIC PE3Y/IbTaThI

[1K-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIusIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzyuenus aucuuiuinHbl «npdepennnansras reoMeTpusy o0ydaromuiics J0MKeH:

3HATb:

- OCHOBBHI U epeHITUATEHON TEOMETPHH U TOTIOJIOTHH.

yMeThb:

- BBIYUCJIATD OCHOBHBIC ITCOMETPUICCKUEC U TOIIOJIOT'NYCCKUE XapPAKTCPUCTUKHU B 0a30BBIX Cllydasx.

BJIA1€Th:

- METOJJaMH pelleHHs 3a1a4d 1o AuddepeHInaIbHON TeOMETPUN U TOIOJIOTHH.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB LIS MOATOTOBKH K JU(depeHIIpOBaHHOMY 3a4ETy B 9 cemecTpe:

1. AcconMaTHBHOCTH NPOU3BENEHUS B ajIredpe CHMMETPUUYECKUX U KOCOCUMMETPHUYECKUX TEH30POB.
2.Cas3b TOXKAECTBA SKOOU U OHATHA AU PepeHIMPOBAHUSI.

3.YcnoBue HHTETPUPYEMOCTH PacpeeiCHHs B KacaTeJIbHOM PacCIOCHHUU.

4.dynnamenTanbHas rpynmna. [[pumepsl HEOAHOCBA3HBIX MHOTOOOpa3Hid.

5.0mnepatop Jlariaca Ha pUMaHOBOM MHOT000pa3uu.

6. JlokazaTb, 4TO Ha 3aMKHYTOM MHOTOOOPa3HH Ka)/10€ BEKTOPHOE IMOJIE SBIISETCS TOJTHBIM

7 Ha KOMITaKTHOM CHUMIUIEKTHYECKOM MHOTOOOpPa3uu CHUMILIEKTHYeCKas 2-popMa HE MOXKET OBITh
TOYHOM.

8 PaccMoTpuM TpexMepHOE MHOTooOpasue ¢ KpaeMm, IMpeACTaBIsIoIee COOOM TOp, 3alOIHEHHBIN
BHyTpu (OyOnuK, minu moyHoTOopue). Kakol mpocTedmuii crmoco0 HaWTh TPyMHIbl (KO)rOMOJIOTHIA
MOJTHOTOPHS?-

9 IlpuBectn mpocrelmme MNpuUMepsl MHOTooOpasuii, Ha KOTOPBIX €CTh INIOOAJIbHBIN TOJOHOMHBIM
periep. B kakux u3 3THX CilyyaeB Takke MMeeTcs IolanbHasi cucTeMa KOOp/ANHaT.

10 Ha xoMIakTHOM MHOT000pa3uu Jt0060e OECKOHEYHOE MHOXKECTBO TOYEK COJIEPKUT HETPHUBHAIBHYIO
(To ecTh HE MOCTOSHHYIO) CXOISINYIOCS MOCIEIOBAaTeIbHOCTh (MM, YTO TO K€ CaMoe, HUMEeT
Ipe/IebHYI0 TOUKy). PaBHOCHIIBHOE yTBEpIKICHUE: HA KOMIIAKTHOM MHOT000pa3uu Jt000e 3aMKHYTOE
MOZIMHOKECTBO, COCTOSIIEE M3 M30JUPOBAHHBIX TOYEK, KOHEUHO.

JoxaxuTe Bce 3TO.

HpI/IMepBI KOHTPOJIbHBIX 3a,[[aHI/II\/’I JJId TIOATOTOBKHU K 5K3aMCHY B 10 CEMCCTPCE!:

1.Boruncaute MeTpuKy JAByMEpHOH cdepbl B YIIOBBIX KOOpAWHATax © B  KOOpIMHATax
crepeorpaduueckoil MpOeKIHH.

2.BBIUMCINTE KPUBU3HY ABYMEPHOU Cepsl U ABYMEPHBIX TUIEepOOTONIO0B.

3.“Haittn” nzoMeTpuu AByMepHOH cephl (IBHO MPOBEPUTH BBHINTOTHEHHE ypaBHeHHs: Kusinara).
4.0606menue Gopmynsl Kaprana Juist BHENIHEH POU3BOIHON 3-OpPMBI.

5.JlokazaTh €JMHCTBEHHOCTh METPUIECKOM CBA3HOCTH 0€3 KpydeHUsl.

6.Knaccudukanus KOMIIEKCHBIX BEKTOPHBIX paccloeHul Ha cdepax.

7.OCHOBHBIE TOXKIECTBA JJIs1 MPOU3BOAHOM JIu.

8.T'omotonmueckast popmyna Kaprana.

9.Beruncants GpyHIaMEeHTAIBHYIO TPYIITY TOPA.

10.IIpocTpancTBa MOCTOSTHHOM KPUBU3HBL. [IpUMephI TaKUX MPOCTPAHCTB (C JI0KA3aTEIbCTBOM).

[Mpumeps 6useToB st uddepeHpoBaHHOTO 3a4éTa (9 cemectp):

buner 1.

1. AcconaTuBHOCTD NPOU3BEACHUS B aNredpe CUMMETPHUYECKUX U KOCOCUMMETPHUYECKUX TEH30POB.
2. YcnoBre MHTETPUPYEMOCTH PacIpeiesieHHs B KacaTeIbHOM PACCIIOCHUH.

buner 2.

1. Cs13b ToXxIecTBa SIk0OM 1 oHATHUS U HEepeHIINPOBAHMSL.

2. IpuBectn mpocreiiine mpuMepbl MHOTO0Opa3uii, Ha KOTOPBIX €CTh IIO0ANBHBIA TOJOHOMHBIH
penep. B kakux U3 3TUX cIy4yaeB TaKKe UMEETCs II00alibHasi cCHCTEMa KOOPIUHAT.

[Ipumeps! 3x3aMeHanmoHHbIX OmneToB (10 cemecTp):

burer 1.

1.Beruncnute GpyHIaMEHTANBHYIO TPYIILY TOPA.

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

1.Knaccuduxanms KOMIUIEKCHBIX BEKTOPHBIX pacciloeHuid Ha cdepax.

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

Kputepun oniennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4ET U 3K3aMEH MPOBOJIATCS B ycTHOU hopme 1o Ounetam. B kaxxaom Ounere
NPE/ICTaBICHO JBa TEOPETHUECKUX Bompoca. [Ipu mpoBepeHnH 3auéra M dK3aMeHa OO0ydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



