®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
JuddepennmansHas reoMeTpust

IIpuknagHbie MaTeMaTHKa U (pU3MKa

OO6mas u npukiagHas Guznka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHnaMeHTaILHOW MaTeMaTHKH

1

MarucTp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsbl: 30 yac.

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 obcyxneHa Ha 3aceqanuu Kadenpsl pyHaaMeHTanbHoa Maremaruku 28.03.2025



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

CTYIIEHTOB-(DH3UKOB.
1. leau u 3apauun

eap AUCUMNIMHBI

Nzydenne ocHOB AuddepeHInaTbHON TeOMETPUU U TOIOJIOTHH B 00BeMe, HEOOXOAMMOM OyIyIuM

(u3MKaM-TeOpeTHKAM.

3agauu AU CHUILIHHBI

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 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

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
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTEeruo JOCTHKEHUS

[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YNbTaT KaKIOro M3 HHUX U OLEHUBAas HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOM
JeSITeIbHOCTU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaTbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN




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

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

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 Jluneiinas anre6pa 4 2 6
Koopaunartsi, 3aMEHBl  KOOpIHMHAT.
2 4 2 6
MHoroo6pazust
3 Imanxue 0TOOpaKEeHHS, 4 ’ 6
Qg peoMopPr3Mb
BexropHsie nosist 1 nHQUHUTE3UMATIbHBIE
4 4 2 6
G peoMopPu3Mb
5 [MogmuOTO00pa3us 4 2 7
6 Kommniexe ge Pama, qokanbHas Teopus 6 3 7
WnurerpupoBanne  nuddepeHnnanbHbIX
7 4 2 7
hopm
8 Kowmmeke ne Pama, moGanbHas Teopust 4 2 8
9 BexTopHbIe paccioeHus 4 2 8
10 |TomoTonMuYecKUe rpyIIIbI 4 2 8
11 CBA3HOCTB B paccliOCHUN 4 2 9
12 |PumaHOBa reoMeTpus 4 2 9
13 |Metpuueckas popma o0bEMa 4 2 9
14 Mertpuueckas cBA3HOCTb. Kpyuenwe u 6 3 9
KpUBU3HA
Nroro yacos 60 30 105
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 anredpa




O030p OCHOBHBIX TMOHATHHA JIMHEHHOW anreOpel. TeH3opHass anrebpa, CUMMETPHUYECKHE U
KOCOCUMMETPHUECKHE TEH30pbl, ONEpaluu ¢ TEeH30paMH, Koibla, auddepeHupoBanus,
CUMMETPHYECKasi U BHELIHsIS anreOpa, KOMMYyTaTUBHBIC TPalyHpOBaHHBIE KOJIbLIA.

2. Koopaunartsl, 3aMeHbI KoopanHaT. MHOT00Opasus

3amensl koopauHar B (oOmactu B) Rn, KacaTelabHbIE BEKTOpPHI, BEKTOPHBIE M TEH30pPHBIC IIOJIS.
MHoroo06pasusi, KacarelbHOE PacCIOCHUE, BEKTOPHBIE M TEH30PHBIC MOJIS, ONEpPAlUH C HUMH.
JuddepeHunanbHpie  OMEepaTopbl, BEKTOPHBIE TONS M KacaTelbHBIC pPACCIOCHHS, IJIaJKue
oroOpaxenus u nupheoMopdHu3MBL.

3. I'mankue orobpaxenus, muddeoMopdu3MeI
Imankue orobpaskenus, TUPPeoMopPUMBIL.
4. BektopHble TIOMS 1 MHPUHUTE3UMATBHBIE TUPPEoMOpPUIMBI

WuBapuanTHBIE OTHOCHUTENBHO aupdeomopduzmoB omepauuu u auddepeHraIbHbe OnepaTopsl,
o0OpaTHBI 00pa3 KOBAPHMAHTHBIX TEH30PHBIX TOJeH, MHQUHUTE3UMAIbHbIE AUPPEOMOPPUIMBI M
BEKTOPHBIE TTOJISI.

5. lloamuOTOOOpA3Ms

Pacnpenenenust B KacareIbHOM PacclIOCHUH, YCIOBHE WHTETpUpPYeMOCTH, Teopema DpobeHuyca,
KacareJIbHOE€ MPOCTPAHCTBO K IOAMHOr000pa3suio, MHIYyLHMPOBAHHAs METPUKA, paclpeAeieHus B
KacaTelbHOM pPAcCIOCHHM, BIIOJIHE WHTETPUPYEMOCTH W HWHBOJIOTHBHOCTH, TOJIOHOMHBIM M
HETOJIOHOMHBIW penep.

6. Kommnexc ne Pama, nokanpHas Teopust

Kommiexe ne Pama, nokanbHast Teopus.

7. UaterpupoBanue quddepeHranbabx Gopm

WurerpupoBanue nuddepeHuaibHbx GopM o nmogmMHoroodpasusm. Teopema Crokcea.
Cemecrtp: 2 (Becennuit)

8. Kommiekc nie Pama, rimobanbpHas Teopust

Kowmmieke ne Pama rmoGanbHas Teopus, iemma [lyankape, nevicreue auddeomopduzMos.

9. BekTopHbIE paccaoeHus

OmnpeneneHue M TNpHUMEPbl BEKTOPHBIX pacciaoeHuid. OCHOBHBbIE KOHCTPYKLHH pPAacCIOCHHH,
H30MOp(U3M PpacCIOCHUH, TPUBHAIBHBIE M HATPUBHUAJBbHBIC PACCIOCHUS, CEYCHHsS] BEKTOPHBIX
paccioeHni, BbIOOp JIOKaJIbHOW TPHBHAIM3ALMM, KacaTelbHOE M KOKAacaTeJIbHOE pPacCIOCHHS,
OTIepalru C BEKTOPHBIMHU PACCIIOCHUSMH, TTIOAPACCIOCHUSI.

10. 'omoTONIHYECKHE TPYTIIIBI

OHpeI[GJ'ICHI/ISI, IMPUMCPLBI BLI"II/ICJ'IGHI/II\/'I, NPpUMCHCHUC B TCOPHUU BCKTOPHBIX paCCHOCHHﬁ,
TOMOTOIIMYCCKHUE TPYyNIlbl MW BEKTOPHBLIC PACCIOCHHSA, KOMIUIEKCHBIC PpaCCIOCHUA, IJIABHOC
pacciioCHre, aCCONMNPOBAHHBIC PACCIIOCHUA, IIPUMCPBI paCCHOeHHﬁ, KaK U3 BCKTOPHOTO pacCCJIOCHUA
TMOJIYYHUTDb ITIaBHOC.

11. CBS3HOCTH B PacCIOCHUH



CBH3HOCTL, HapaJ'IHCJIBHBIﬁ ,JACPCHOC KpUBH3HA CBA3HOCTH, YHIOPAAOUYCHHASA SKCIIOHCHTA. prnna
TOJIOHOMHH, JIOKaJIbHAsA H rmobanbHast. Ilnockas cBs3HOCTH. CBA3HOCTH B IJIaBHOM paccCiioeHuu,
CBA3HOCTH B aCCONMUPOBAHHOM PACCIIOCHHHU.

12. PumaHOBa reoMeTpust

OyHKUMOHABl ACUCTBUS B TEOPUU MOJIsI Ha PUMAaHOBOM MHOroobOpasuu. Omeparop Jlamnaca.
[IceBnopumMaHoBa reoMeTpus.

13. Metpudeckast popma 00bEMa
Mertpuka, reosie3ndeckne, N30MeTpur, BeKTopsl Kmnmnra.
14. Metpudeckas CBI3HOCTb. KpyueHue u KpuBH3Ha

Omneparop KoBapHaHTHOH MPOU3BOTHOMN, CITUH-CBA3HOCTh U cuMBoI Kpuctoddens. Tenzop Pumana,
ToxaecTBa Puuum u besuku.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
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. CoBpeMeHHas reoMeTpusi: Metoabl u ipunioxkenust [Teket] : [y4ue0. mocobue st By3oB] / B. A.
Hy6posumn, C. I1. HoBuxkos, A. T. ®omenKo. - 5-¢ u3n., ucnp. - M. : Onuropuan YPCC ; JloOpocser,
2001. - T. 2 : Teomerpust u Tononorust MEOrooopasuii. - 2001. - 296 c.

JlononHuTEIbHAS IUTEPATypa
1. Yamnc P. JInddepennmanbaoe ncurcieHne Ha KOMIUIEKCHBIX MHOT00Opasusix. - M.: Mup, 1976. -

284 c.
2. Tpuddurc ®., Xappuc [Ix. [Ipunnumne anredpandeckoii reomerpun. Tom 1,2. - M.: Mup, 1982. -

366 c.
3. M.O.Karanaes, [‘eomeTpruieckie METOIBI B MaTeMaTHUECKON (hU3UKE

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TpencraBneHne MaTeprasia Ha JOCKE H/WIJIH TIPU MTOMOIIH METUAITPOCKTOPA.
Wolfram Mathematica. Iy11 BO3MOXXHOTO AMCTaHIIMOHHOTO TPOBECHHS 3aHATHH - dicord, miro, zoom

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

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pesynbrare n3ydeHus AUCIMIUIMHBI CTYJCHT JOJDKEH 3HATh OCHOBHBIEC ONpPENCNCHUS IUCLUIIIMHEL,
YMETh IPUMEHSTh TTOJTy4YCHHBIC 3HAHUS JUTS PEIICHUS Pa3IMdHBIX 3a7ad.

VYenemHoe  OCBOEHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paldoThl  CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHAs padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypHl,

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITEIIEHOTO H3yUCHHUS;

— peleHue 3a1a4, npeiaraéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— Tpu  HEOOXOAMMOCTH  TOArOTOBKY K  NPAaKTHYSCKUM  3aHATHSM,  KOJUIOKBHYMawm,
TG PepeHIIMPOBAHHOMY 3a4ETy, IK3aMEHY.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3ajad.

BaxHo 100UTHCA NMOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY WJIH IIPENOAABATENI0, BEAYIEMY IPAKTHUECKUE 3aHATHS.

Bo3MokeH MpoMeXyTOuHBIH KOHTPOJIb 3HAaHUH CTYJCHTOB B BHJE PEIICHMS 3a7a4 B COOTBETCTBHHU C
TEMaTUKON 3aHSTUH.



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 QpyHraMeHTaTbHOW MaTeMaTuKu

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: W.B. KapxemaHoB, kanz. (u3.-Mat. HaAyK



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 HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
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 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

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

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus aucuuiuinibl «/Juddepennuansaas reomeTpus 00y4yaromuncs T0MKeH:

3HAThb:

OCHOBBI Z[I/I(l)(l)epCHL[I/IaHBHOI\/’I reoOMCTpPUHU U TOIIOJIOTHHN

yMeTh:

BBIYUCIISITE OCHOBHBIC TCOMCTPHUYCCKHUC U TOIMMOJIOTNYCCKUC XaPAKTCPUCTUKHU B 0a30BBIX cirydasax

BJIaJd€Th:

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB (9 cemecTp):




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.

6. JlokazaTp, 4TO Ha 3aMKHYTOM MHOT000pa3iH KakJJ0€ BEKTOPHOE I10JI€ SBIISIETCS MOTHBIM

7 Ha KOMIaKTHOM CHMIIJIEKTHYECKOM MHOTO00pa3uu CHMIUIEKTHYecKas 2-popMa HE MOXKET OBITh
TOYHOM.

8 PaccmoTpuMm TpexmepHOe MHOrooOpasue ¢ Kpaem, IMpeAcTaBisioiee coOoil Top, 3amoIHEHHBIN
BHyTpu (OyOnmmk, minu mosHoTOopHue). Kakol mpocTedmmii cmoco0d HaWTh Tpymnmbl (KO)roMOJOTHIM
MIOJIHOTOPHSI -

9 IlpuBectn mpocrtelue MpUMEpPbl MHOTOOOpa3uii, Ha KOTOPHIX €CTh TIO0aNbHBIA TOJOHOMHBIH
penep. B kakux U3 3TUX CiIy4yaeB TakKe UMEETCs II00allbHasi cHCTEMa KOOPIUHAT.

10 Ha xommakTHOM MHOTOO0Opa3uu J1r000e OECKOHEYHOE MHOKECTBO TOUEK COACPKUT HETPUBHAIBHYIO
(To ecTh HE TIOCTOSHHYIO) CXOJSIIYIOCS TOCIENIOBATENBHOCTh (MM, YTO TO JK€ CaMoe, HUMeEeT
MpeneabHYyI0 TOUKY). PaBHOCHIIBHOE yTBEpIKACHME: Ha KOMIIAKTHOM MHOTOOOPa3uu JIt000€ 3aMKHYTOE
MTOJIMHOKECTBO, COCTOAIIEE U3 M30JIMPOBAHHBIX TOYEK, KOHEUHO.

Jlokakute Bce 3TO.
[Tepeuens koHTpOIBHBIX Bompocos (10 cemectp):

1.Bprunicute  METPUKY JBYMEpHOH cdepbl B YIIOBBIX KOOpIMHATaX © B  KOOpAMHATax
cTepeorpaduiecKoi MpoeKLnH.

2.BblYMcanTh KPUBU3HY ABYMEPHOM c(epbl U ABYMEPHBIX TUIIEPOOIONIOB.

3.“Haiitn” nzoMeTpun AByMEpHOH cepshl (IBHO MPOBEPUTH BBHIIIOTHEHNE ypaBHeHU KusuinHra).
4.0606mmenue Gopmynsl Kaprana juist BHeHeH Ipou3BOAHON 3-(OpPMEI.

5.JlokazaTh €JMHCTBEHHOCTh METPUUECKOM CBA3HOCTH 0€3 KpydeHHUsI.

6.Knaccuukanusi KOMIJIEKCHBIX BEKTOPHBIX pacciloeHui Ha cdepax.

7.OCHOBHBIE TOX/IECTBA JUIsI TPOU3BOHON JIu.

8.T'omoTtonmueckas ¢popmyna Kaprana.

9.Boruncnuth GpyHAaMEHTANBHYIO TPYIILY TOPA.

10.IIpocTpaHcTBa NOCTOSIHHOM KPUBU3HEL [IpuMephl Takux MpOCTPaHCTB (C JOKA3aTeIbCTBOM).

[Ipumepsr 6unetoB (9 cemectp):

burer 1.
1. AccoMaTuBHOCTh POU3BEICHUS B AIreOpe CUMMETPUUECKIX U KOCOCHMMETPUIECKUX TEH30POB.
2. YcnoBre HHTETPUPYEMOCTH PACIIPEICIICHUS B KacaTeIbHOM PACCIOCHHUH.

burer 2.
1. Csa3b ToxaecTBa SIko6u u nouaTus nuddepeHInpoOBaHUS.

2. IlpuBectu mpocreiimine nmpuMepbl MHOrooOpasuii, Ha KOTOPBIX €CTh IIOOaJbHBIA T'OJOHOMHBIH
perniep. B Kakux u3 3THX CilyyaeB Takke MMeeTcs IolanbHasi cucTeMa KOOp/ANHaT.

[Mpumepst 6uneros (10 cemectp):

buner 1.
1 .Beruncnante GpyHIaMEHTAIBHYIO TPYIIITY TOPA.
2.IIpocTpanHcTBa TOCTOSHHON KPUBHU3HBI. [I[pUMeEpBI TaKUX MPOCTPAHCTB (C JOKA3aTEILCTBOM).

buner 2.
1.Knaccuduxanms KOMIUIEKCHBIX BEKTOPHBIX pacclioeHnui Ha cdepax.
2.0cHoBHBIE TOXIeCcTBa Jis pou3BoaHOM JIn. [omoTonmueckas ¢popmyna Kaprana.



Kpurepun onennBanus
Onenka ormuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENIbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IMOKazaBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynmpoBKax 0a30BBIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIIEro 00ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 Oanm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUpPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4ET U 3K3aMEH MPOBOJIATCS B ycTHOU hopme 1o Ounetam. B kaxkaom Ounere
NPE/ICTaBICHO JIBa TEOPETHUECKUX Bompoca. [Ipu mpoBepeHnn 3a4éra M dK3aMeHa OO0ydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



