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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.06 Anrebpa u reomeTpusi OTHOCUTCS K 00s13aTe/TbHOM YacT 00pa3oBaTesibHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

¢yHOameHmanbHble
3HAHUS1, NOAYYEHHbIe
8 obsacmu
mMamemamuuecKux u
(unu) ecmecmeeHHbIX
HayK, u
ucno/b308amb Ux 8
npocgpeccuoHanbHoli
dessmeabHOCMU

obaacmu mamemamu4eckux u
ecmecmeeHHbIX HAyK, 6a3oeble
meopuu u ucmopuu
OCHOBHO20, Meopuu
KOMMYHUKayuu; 3Haem
OCHOBHYHO MEePMUHOA02UI0
OIIK-1.2: Ymeem
ocyujecmensimb nepeuyHbilil
cbop u aHanuz mamepuana,
UHMepnpemuposamb
DasnuyHble Mamemamuyeckue
06BeKMbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombt
C pewieHueM CMaHoapmHbIX

MamemamuyecKkux 3a0au u

omHocsiwjuecst K meopuu
Kaaccuueckux anzebpauteckux
cucmem (epynna, Koabyo, nosne);
meopuu MHO204/eHO8; meopuul
JIUHEUHbIX, eBKAUO0BbIX,
YHUMAPHBIX NPOCMPAHCMS;
meopuu onpedenumesneti;
meopuu AUHeliHbIX
npeobpazoeaHuti; meopuu
bunuHeliHbIX PyHKYULL U
K8adpamuyHblx popm; 3Haem
noxamus u ¢pakmol
aHanumuyveckoli eeomempuu
(cucmembi KoopOuHam, npsiMbie,
niockocmu, Kpusble U

nogepxHocmu emopoco

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem npuHyunbl YK-1.1: Konnoksuym
ocyujecme/isimb cbopa, ombopa u 0606wjeHuss  |3Haem MemoObl NOUCKA U SK3AMEH:
NOUCK, Kpumuyeckuu |y chopmayuu 0b6obujeHus uHpopmayuu no KOHMDObHbLE
aHanus u cuHmes p
YK-1.2: ¥Ymeem coomHocumb | anzebpe u eeomempuul.
ungopmayuu, 5 80NnpoChl
a3HOPOOHbIe s18/1eHUsl U
npumeHsimb p P 3adauu
cucmemHbiili nodxod | CUCMEMAmu3uposams ux 6 VK-1.2:
aMKax u3bpaHHblx 8U008
ons p P B Ymeem gocnpuHumams u
peweHus npogeccuoHanbHol
aHaau3uposamb meKCcmbl no
nocmasneHHblX 3a0ay | dessmeabHOCMU
anzebpe u eeomempuul.
YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UH(OPMAYUOHHBIMU YK-1.3:
UCMOYHUKAMU, ONbIm Hmeem npakmuueckuii onbim
HAYUHO20 NOUCKA, CO30AHUS pabombi ¢ Mamemamuueckou
HAYUHbIX MEKCMOB Aumepamypoti, ¢ UCMOYHUKAMU
mamemamuyeckux 3HaHull 8
cemu uHmepHem.
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: Konnokeuym
npumeHsmb Nno/noiceHus U KoHyenyuu 8 3Haem ocHoeHble (hakmbl, DK3aMeH:

KoumposnbHble
80NpOoCh!
3adauu




npumeHsiem e20 8 nopsoka).
npogeccuoHanbHou

desimenbHOCMU OIK-1.2-

Ymeem ucnonb308amb pasHble
UCMOYHUKU, KAK
DEeKOMEeHOOBAHHble
npenodaeamesem, max u
dono/HuUMmesbHble, HallOeHHble

camocmosimesibHo.

OIlK-1.3:

Hmeem npakmuueckuli onbim 8
pelleHuU 3/1eMeHMAapHbIx 3adau
C KOMNAEKCHbIMU YUCAAMU,
3a0au ¢ MHO2ouAeHamu
(HaxodicdeHue HaubobLWe20
0bue2o denumens u e2o
AUHeliH020 npedcmaegneHus,
HaxoocoeHue
UHMEpnoASYUOHHO20
MHO20U/1eHa), 3a0ay AUHetHOoU
aneebpbl (MampuuHas aneebpa,
peuleHue cucmem AUHeUHbIX
ypasHeHUll, HaxoxcoeHue
6asucoe cymmbl u nepeceveHust
noonpocmpaxcms, bluuceHue
onpedenumereli, 3a0aua Ha
cobcmeeHHble yucaa u
cofbcmeeHHble 8eKMopkbl,
npugedeHue K8aopamuyHoti

¢popMbl K KAHOHUUECKOMY 8UOY).

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0eMKOCTBD, 3.e. 8
Yacos o yue0HOMY IJIaHY 288

B TOM 4HCJIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 96

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1abopaTopHbIe PaGoThI) 0

- KCP 4
caMmocTosATe/IbHasA paboTa 116
ITpomexyTouHas arrecTanus 72

JK3aMeH




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HavmeHoOBaHMe pa3[ie/nioB ¥ TeM JUCLAIUIMHBI Bcero B TOM UHCIe
(wacen) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C Mperno/aBaTesem),
Yachl U3 HUX
3aHATHS CamocrosTe/npHas
CEeMHHApPCKOro paGora
3aHsTHA THNA o6yuarowyerocs,
JIEKLJMOHHOTO | (TpakThHueckue | Bcero qacel
THIa 3aHsATHs/Tabopa
TOpPHBIE
PaboThI), Uacel

0 0 o) o) o}

¢ o) ¢ ¢ 0

0 0 0 0 0
KomrmekcHsle unicna. MHOrousieHsl. 26 12 12 14
CucreMbl IMHeNHHbIX ypaBHeHUI. MaTpuLibl. 8 4 4 4
JIvHelHbIe TPOCTPAHCTBA. 30 16 16 14
Omnpepgenureny. 22 12 12 10
AHanutuyeckasi reOMeTpUs. 10 4 4 6
EBKIMZ0BBI U yHUTapHBIE TPOCTPAHCTBA. 26 12 12 14
JIvHeiiHbIe 0TOOpaXKeHHs U MPeoOpa30BaHMsI. 22 10 10 12
Bununeiinble GyHKLMU U KBaJpaTHUHbIe (JOPMBI. 16 6 6 10
JIvHeliHbIe Tpeobpa30BaHus €BK/IHUAOBBIX U YHUTAPHBIX MPOCTPAHCTB. 24 10 10 14
KpuBbIe 1 MOBEPXHOCTH BTOPOr'O MOPS/IKa. 14 6 6 8
I'pynnsl. Kosbua. Ioss. 14 4 4 10
ATrecrarus 72
KCP 4 4
HWTtoro 288 96 0 100 116

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

1 cemectp.

1. Anrebpardeckasi U TpUroHOMeTprueckast YOpMBI 3ariCy KOMIIEKCHOTO umcia, hopmyrna Myaspa,
W3BJleyeHre KOPHS HaTypasbHOW CTereHu U3 KOMILJIEKCHOTO YKC/Ia.

2. [JesleHrie MHOTOWIEHOB C ocTaTkoM. Teopema be3y. Cxema I'opHepa.

3. Haubonbiuit o6mmuii genvrens. PacimpenHsiit anroput™ EBkimma.

4. VIHTepro/sioHHbIM MHOTOY/IeH B ¢popme Jlarpamka.

5. OTfeneHrie KpaTHBIX MHOXKUTeIEN.

6. HenprBoarMbIe MHOTOU/IEHB] HaJ, 1T0/1eM. Pa3/iokeHre MHOTO4WIeHa Ha HeNPUBO/YMbIE MHOKUTEJIH.
7. OcHOBHasi Teopema anreopsbl.

8. Pazno)keHrie MHOrOU/IeHa B Mmpou3BeJeHre HEITPUBOAWMBIX Ha/ ITOJ/IAMU BelleCTBEHHBIX U KOMITJIEKCHBIX

yuces.
9. ParyoHanbHbIe KOpHU. [Ipyu3HaK Di3eHIITelHa.




10. ®opmy.el Buera.

11. Matpulipl U onepaLnyy ¢ HUMU.

12. Metop I'aycca-KopjaHa pelieHusi CUCTeM JIMHEWHBIX ypaBHEHUM.

13. JTunetiHble (BeKTOPHBIE) TTPOCTPAHCTRA. JIMHelHasi 3aBUCMMOCTb CUCTEMbI BEKTOPOB.

14. PazmepHOCTb ¥ 6a3uc MMHEHHOTO MpOoCTpaHCcTBa. Matpuiia nepexo/ia ot 6a3uca K 6asucy.

15. CymMa 1 iepecedeHue MO/IPOCTPAHCTB, 6a3uC ¥ pa3MepHOCTb CyMMBI. [IpsiMasi cymma.

16. Panr MaTpuLIbL.

17. VI3oMopdu3M NMHEHHBIX TIPOCTPAHCTB.

18. Teopema KpoHekepa—Karesii. MHOXeCTBO PeIlIeHHI CUCTeMbI IMHEWHBIX YpaBHeHWH, JiBa criocoba
3a/laHisl TMHeHHOTO MHOTr000pa3susi. Pa3MepHOCTb TMHEHHOTO MHOT000Opa3susl.

19. OnpepenuTesnb (eTepMUHAHT) MaTPUL[bl, €T0 CBOMCTBA.

20. Pa3noyxeHre omnpe/ie/TUTes TI0 CTPOKe U cTosoLy. Teopema Jlaraca.

21. O6parHas matpuria. [TpaBuo Kpamepa.

22. ®opmyna bune-Komm.

23. BeKTOpBI Ha IIJIOCKOCTH U B IIpOCTpaHCcTBe. CKa/sipHOe, BEKTOPHOE U CMelLllaHHOe TIPOY3Be/leHUs.

24. TIpsimble ¥ m10cKOCTH. CrIoco0bl MX 3aJjaHMS.

2 cemecTp.

1. EBknnuzioBo (yHuTapHoe) ripoctpaHcTBo. HepaBeHcTBO Kom—byHsikoBckoro—IlIBapiia. HepaBeHcTBO
TpeyroyibHUKa. JInHeliHasi He3aBUCUMOCTb OPTOTOHA/TFHOM CHCTeMbI BeKTOPOB. Marpuiia ['pama.

2. TTporjecc optoroHamu3sanuu I'pama—ITImuara. CylijecTBOBaHHe OPTOrOHAILHOTO 6asuca.

3. OpToroHanbHOe AOTIO/THEHNe, eT0 CBONCTBA.

4. IIpoekuys ¥ NepneHVKYIsp BEKTOpa Ha MOIPOCTPaHCTRO.

5. MeTpuueckye 3alauil B eBKJIMJOBbIX ITPOCTPAaHCTBAX.

6. [1ceBmopeliieHNst HECOBMECTHBIX CUCTEM JIMHEMHBIX ypaBHeHuM. HopManbHOe pelieHre CUCTeM JIMHeMHbBIX
ypaBHEeHUiA.

7. MeTto/, HaMeHbIUX KBaJIpaToB.

8. O6BéM runepriapanienenunesa. ['eomerprueckuii cMbicn ornpefenutens. HepaBeHcTBo Azamapa.

9. JIuHetinble oToOpaXkeHusi. Matpuiia oTobpaykeHusi. VI3aMeHeHre MaTpULibl 0TOOPaykeHUs MPH 3aMeHe 0a3HCOB.
OKBUBa/lIeHTHbIE MAaTPHIILL. S7po 1 00pa3 TMHEHHOT0 0TOOpaXKeHHS.

10. JTunelinbie mpeobpa3oBanus. Marpuija peobpa3oBaHus, eé u3MeHeHHe Mpy 3ameHe 6a3uca. [Togo0OHbIe
MaTpHIIBIL.

11. ViuBapuaHTHBIe oANpocTpaHCcTBa. COOCTBEHHBIE BEKTOPHI M UKC/IA. XapaKTepUCTUYeCKU MHOTOU/IEH
nrHeRHOTOo rpeobpa3oBanus. Teopema o CyITleCTBOBaHUM COOCTBEHHOTO BEKTOPA Ha/l M0JIeM KOMILIEKCHBIX
YuCesT U ee BellleCTBeHHbIHM aHanor. [luaroHanu3yemblie ipeoOpa3oBaHusl.

12. Teopema "'amunbToHa—Kamm. MuHUManbHBIN aHHYIMPYIOLUI MHOTOU/IEH MaTPHULIbI.

13. bunvHeliHble ¥ KBaZpaTHuHble GYHKIMN. VI3MeHeHre MaTpHLIbl OMIMHEeHHOM/KBaZipaTUUHON QyHKI[U TIPH
3amMeHe Oa3wuca.

14. Teopema Jlarpanska 1 $1IKoOu 0 MprBe/ieHUH CUMMETPUYHOM OWMMHeHHOM (HYHKIMN/KBa[paTHUHON (hOPMBI
K KAHOHUUeCKOMY BUZY.

15. 3aKOH UHEepIUH.

16. TToI0>KUTEBHO omnpe/ie/IéHHbIe OUIMHENHHbIe QYHKI[MW/KBagpaTHUHBIe (popMbl. KpuTtepuii CunbBecTpa.
17. JIunHeliHnble Mpeobpa30BaHus €BK/IM/OBLIX M YHUTAPHBIX TTPOCTPaHCTB. ConpsbkéHHOe rpeobpa3oBaHue.

18. HopMasnbsHoe mipeobpa3oBaHHe YHUTAPHOTO MPOCTPAHCTBA, CYI[eCTBOBaHKE Y Hero 6asuca u3 coOOCTBEHHBIX
BEKTODOB.

19. Teopema 0 HOpMabHOM TIPe00OPa30BaHNH €BKJ/TH/IOBA TPOCTPAHCTRA.

20. YHUTapHbBIe U OPTOTOHA/IbHBIE TTPe0OPa30BaHus.

21. Camocorpsi>keHHbIe ¥ CHMMeTpUYHbIe Tpeobpa3oBadus. HeoTpuiiaTesibHOE CaMOCOTIPSKEHHOe
nipeoOpa3oBaHKe, U3B/leueHre KBaZIpaTHOTO KOPHS M3 HETO.

22. [IpuBefeHrie KBapaTUUHOU (POPMBI K TJIaBHBIM OCSIM.

23. KpuBble 1 oBepxHOCTH 2-T0 nopsifika. AddrHHas knaccudukalys KpUBbIX U TIOBEPXHOCTeH 2-To MopsifiKa.



24. OproroHanbHas KjaaccruKarys KpUBbIX U [I0OBepXHOCTeN 2-T0 Mopsijxa.

25. I'pynmet. 3omopdusm rpymm. Teopema Kamm.

26. llukmyeckye rpynnbl ¥ UX MOATPYIIIHL.

27. HopmanbHble oArpymmsl, TeopeMa Jlarpamka. @akrop-rpyrmma. 'omomopdusmel rpyrr. Cesi3b
HOpMaJ/IbHBIX IIOArPYMII C FOMOMOp(hU3MaMHU.

28. Kosbiia. Vizeasnsl B KOJIbIjaX ¥ UX CBSI3b C TOMOMOP(hH3MaMHU.

29. ITons. XapakrepucTuka 1oJsi. KoHeuHkle 10718, YAC/I0 3JIEMEHTOB B HUX.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

KoHcrekThbI /IeKLUM U peKOMeH/lyeMasi IMTepaTtypa.

5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHus, He00XOJUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHHUSA:

5.1.1 TunoBble 3a/jaHus (oLeHOUHOe CPeACTBO - KomioKBuyM) /151 OLfeHKH C(hOpMHPOBaHHOCTH
KommnereHu YK-1:

[ToHsITHEe KOMIUIEKCHOTO urcsia. Orepanyy ¢ KOMIJIEKCHBIMU YHC/IaMH B arebpandeckoii popme.
TpuroHomerpryeckas ¢opmMa 3anuicy KOMIIJIEKCHOTO uKcia, hopmysia Myaspa.

KowmriiekcHO conpsikeHHbIe YMC/la, MX CBOMCTBA.

KBasipaTHble KOPHU U3 KOMIUIEKCHBIX YHCeJI.

PeluieHne KBaZipaTHBIX YpaBHEHUM C KOMILJIEKCHBIMU KO3¢hduLIeHTaMu.

KopHwu n-oii cTeneHu W3 KOMILJIEKCHOTO YKC/Ia, UX TeOMEeTPUUeCKUA CMBICIT.

Kopuu u3 efunuUIb. [ToHsTHE TepBO06pa3sHOT0 KOPHS N-0M CTereHu U3 eWHULIbL.

[TprMeHeHMe KOMILIEKCHBIX UMCeJT [/Isi BEIpayKeHWsI KOCHHYCa U CMHYCa KPaTHBIX YT/IOB uepe3 cos(X) u
sin(x).

N A W=

5.1.2 TunoBble 3a/jaHus (oLeHOUHOe CPeAcTBO - KomioKBHyM) /151 OIfeHKH C()OpMHPOBaHHOCTH
kKomneTennyu OITK-1:

ApudmeTrnueckue onepalyu HaJ, MHOTOWIeHaMHU.

[enenre MHOrouseHa Ha MHOTOU/IeH C OCTaTKOM.

Teopema besy.

Cxema I'opHepa.

PaznoxxeHue MHOrouieHa Mo CTeneHsaM (X-c).

Haubonbimii 061yl fenvTesb JByX MHOTOU/IEHOB.

Anroputm EBKinza 11 MHOIOU/IEHOB.

Pacumpennsiii anroputm EBkimga fgyist mHorouneHoB. KoaddunuenTs besy.

L oONO A WN =

Kophau MHOrousneHoB, KpaTHOCTE KOpH. [IpousBogHas MHorouneHa. CBsi3b KPaTHOCTH KOPHS C
TIPOM3BOJHOM.



10.3azaua UHTEPNOMALMK: UHTePHO/SLMOHHBIA MHOTOu/IeH B popme Jlarpanska. CyljecTBOBaHUe U

eJUHCTBEHHOCTb.
11.0T1aeneHre KpaTHBIX KOPHe.
12.HernpuBojuMbIii MHOTOU/IEH U ero CBOMCTBa. Pa3noykeHre MHOTOU/IeHa B IIPOU3Be/ieHHe

HeIIpuBOAVMBIX.
13.Pazno)keHre MHOrou/ieHa B mpou3BejeHre HEITPUBOAWMBIX Ha/ ITOJIAMU BellleCTBEHHBIX U

KOMIIJIEKCHBIX UHCeJI.

14.ParjoHasibHbIe KOPDHA MHOTO4/IEHa.

15.TTpu3Hak Dii3eHIlTelHa.
16.0OcHoBHast Teopema anre0Opsl.
17.®opmysnsl Buera.

Kputepun oneHuBanus (oLieHOUHOe CPeACcTBO - Ko110kBHYM)

Ouenka Kputepun oLieHuBaHus
3auTeHo Y I0B/IETBOPUTE/TEHOE 3HAHKE OOJBITMHCTBA BOMIPOCOB K KOJVIOKBUYMY.
He 3auTeHO  HeygoBneTBopuTe/bHOe 3HaHUe npefiMeTa. OTKa3 OT OTBeTa.

5.2. OnucaHue MKaJI OLeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMe)XyTOUHOH

aTTecTalu

IIlkana oueHuBaHus c)OPMHUPOBAHHOCTH KOMIETEeHI[HI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/A0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IUYHO MPeBOCX0/{HO
poBaHH HTe/IbHO PHTE/IbHO X0poIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHi1)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHWM B
3HaHUU MuHrManeH | 3HaHUM B obBeme YpoBeHb
TeopeTHUeCcKoro o obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, o
3HaHUI HIDKe o o1eM 3HaHUI B
HeB03MO>KHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MHUHHUMaJbHbIX . riporpamMme obneme,
3HaHWSA | OL|eHUTb IOJHOTY o 3HaHUM. rporpamme yrolem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILIAOLIe
3HaHUN [Jomny1eHo NOJrOTOBKU rporpaMme
Nwmenu mecto . JomnyiieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTOTOBK
rpyObie OIUOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot oboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumboK
Orcyreraue IIpomemonc | Ilpomemonc | Ilpomemonc | Ilpozemonc | IlpomemoHCTp
ITpu perennn TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | TPUPOBaHbl | WPOBaHBI BCE
MUHHUMaJbHBIX pup PHD PYp PHp PHp P
MeHm CTaH/,apTHBIX OCHOBHbIe BCE BCE BCE OCHOBHbIE
y ) 3a7lau He YMEeHMUSL. OCHOBHBbIE OCHOBHBbIE OCHOBHbIe YMeHHUsL.
HeBo3Mo>xHOCTB
npozieMoHCTpUp | PeltieHsl yMeHusl. yMeHusl. YMEeHUSL. Periennl Bce
OLIeHUTb Ha/IMuKe
Ymenus e OBaHbl TUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl OCHOBHbIE
SB’cne CTBHE OCHOBHBI® 3aJauu C OCHOBHBI® OCHOBHBI® BCe 3aJaum.
OTKaga ymenus. Vimen | HerpyOGbIMH | 3aaui C 3a7launl. OCHOBHBbIe BeinonHeHs!
MecTo rpy0Obie oummbkaMu. | HerpyObiMu | BhImosHeHBI | 3amauu C BCe 33/laHus, B
obyuatorerocs ot
oTmeTa oIMoKH BoirosiHeHbl | OIIMOKaMU. | BCe 3aJaHUs | OTAENbHBIM | TMOJHOM
BCE BeImonHeHs! | B IOJHOM u obneme 6e3




HeCylIL|eCcTB
€HHBIMU
BCe 3a7laHusI
obneme, HO | HegoyeTam
3a/laHus, HO | B IIOJIHOM
HEeKOTOphle | 1,
He B obLeMe, HO
c BBINIO/THEH | HE/J0YeTOB
TIOJTHOM HEKOTOpble
He/loueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu perieHnn o TPUPOBaHBI TPHPOBaHbI
bl HAbOp TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble VpOBaH
HeB03MOXXHOCTb 3a/jay He HaBBIKU IIPU npH .
JUist HaBBIKU NIPU TBOPYECKUN
OL|eHWUTh HaluuKe | TPOJeMOHCTPUP peleHnr peleHnu
Hagblku pelleHyst peleHnn TIOZIXO[, K
HABBIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaHJapTHBI CTaHZAApPTHBI peLLEeHHI0
BCJIE/ICTBHE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3a/ja4 ¢ X 33734 Oe3 HeCTaHZapTHBI
OTKasa MecTo rpy0Obie HEKOTOPBbIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatomjerocsi OT | OMHOKK u omboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOHU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPEBOCXO/{HO Bce kommereHuuM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLUIJIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHHs, BAJileHUss MO0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT' 0 TIPOrpaMMoi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O4YeHb XOPOIIIo Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUMIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/eTBOpPHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaB/ieHa
HO [JUCLIMIIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/iHa KOMIIeTeHL{Usi CpOpMUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEIbHO»
HeyjoB/eTBopuTe | XoTs Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IE€TBOPUTE/ILHOY.
JIBHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaToB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallMd C YKa3aHHMeM KpUTepHeB HX
OIleHUBaHMS:

5.3.1 TumnoBble 3apaHusa (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
copMupoBaHHOCTH KoMIieTeHIMU YK-1

1 cemectp.



1. Anrebpaunueckasi U TPUTOHOMeTpHUeCKast (JOpPMbI 3aITMCH KOMITIEKCHOTO uKca, hopmyna MyaBpa, u3BjeueHue
KODHSI HaTypaJbHOU CTereH! U3 KOMIUIEKCHOTO UKCIa.

[enenvie MHOrOu/IeHOB € ocTaTKOM. TeopeMa be3y. Cxema I"opHepa.

HaubGonbimii obumii nemmrensb. PacivpeHHsii anroputM EBkinga.

VHTepnonsiyoHHblii MHOroWIeH B ¢opMe JlarpaHxka.

OTzeneHve KpaTHBIX MHOXKUTeeH.

HenpuBoyMbie MHOTOU/IEHEBI HaZ, 1osieM. Pa3ioykeHrue MHOrou/ieHa Ha HelMPUBOAWMbIE MHOXKUTETH.

OcHoBHasi Teopema areOpbl.

Pa3nokeHre MHOTou/IeHa B IPOM3BeieHNe HeITPUBOAUMBIX HaJ| MO/ISIMU BEILLeCTBEHHBIX U KOMILJIEKCHBIX YHCe.
. PanuonanbHble KopHM. [Ipu3Hak Dii3eHilTeliHa.

10. ®opmynsl Buera.

11. MaTpuupbl U orepaLyy C HUMU.

©®NO U A WN

12. Metop 'aycca-’KopzaHa pelieHUs: CUCTeM JIMHEWHBIX YpaBHEHUH.

13. PellieHre MaTPUUHBIX YPaBHEHUM.

14. JluHeliHble (BeKTOPHBIE) MPOCTPaHCTBA. JIMHEHO 3aBUCHMble U JIMHENHO He3aBHCUMble CHUCTeMbl BEKTOPOB. Mx
cBoiictBa. Teopema o 3aMeHe. PaHr crcTeMbl BeKTOPOB. ba3a 1 paHT cucTeMbl BEKTOPOB.

15. PasamepHOCTB 1 6a3uc IMHEWHOTO pocTpaHCcTBa. Marpuiia repexozia ot 6a3wca K 6asucy.

16. CymMa 1 riepeceueH e moANpOCTPaHCTB, 0a3uc ¥ pa3MepHOCTb CyMMBI. TIpsiMasi cymma.

17. PaHr MaTpuLbl.

18. I3omop¢¥i3M TMHENHBIX IPOCTPAHCTB.

19. Teopema KpoHekepa—Karesiii. MHO>KeCTBO pelleHUI CUCTeMbI JIMHEHHbIX YPaBHEHHUH, fiBa criocoba 3ajaHust
JIMHeHOTO MHOT000pa3sus. Pa3aMepHOCTh TMHEHHOTO MHOTO0Opa3usl.

20. Onpegenurenb (JeTepMUHAHT) MaTpPULIbI, €0 CBOMCTBA.

21. Pa3ioykeHue OTIpeJe/UTe IS 10 CTPOoKe  cTosb1yy. Teopema Jlanaca.

22. O6parnast matpwuria. [TpaBuno Kpamepa.

23. ®opmyna brune-Komm.

24. BeKTOpBI Ha IJIOCKOCTU U B pocTpaHcTBe. CKa/lspHOe, BeKTOPHOE U CMelllaHHOe NPOX3Be|eHHsl.

25. TIpsiMble ¥ TI0CKOCTH. CIOCO6bI UX 3aJaHMUS.

2 cemecTp.

1. EBk/mgoBo (yHuTapHoe) poctpadcTBo. HepaBencrBo Komyn—bynskosckoro-1lIBapra. Teopema ITudaropa.
HepaBeHCTBO Tpeyro/ibHUKa.

2. JluHeliHasl He3aBUCHMOCTb OPTOTOHA/IBHOM CUCTeMBI HeHyJIeBbIX BeKTOpoB. MaTpuila I'pama. 3anuch cKanspHOro

TIPOM3Be/leHUs uepe3 KOOPAUHATHI B [TPOM3BOJIBHOM, OPTOTOHAIbHOM U

OPTOHOPMHPOBAHHOM 0a3ucax.

IMporecc oproroxanu3auyu ['pama—IIImuaTa. CyiijecTBOBaHKE OPTOrOHATBLHOTO Oasuca.

Vi3oMopd13M eBKJIN/IOBBIX U YHUTAPHBIX MTPOCTPAHCTB.

OpTroroHanbHOe JI0N0JHEeHNe, ero CBOMCTBA.

IIpoexuus 1 nepnenUKyJIsIp BeKTOpa Ha TIOATIPOCTPAHCTBO.

MeTpurueckue 3a/ja4ui B eBK/IW/0BbIX [IPOCTPAHCTBAX.

N AW

IceBropelieHNst HeCOBMECTHBIX CUCTeM JIMHEWHBIX ypaBHeHUN. HopMaibHOe pellleHre CUCTeM JIMHeHHBIX

ypaBHEHUI.

9. Meroj HauMeHbLLINX KBaJpaToB.

10. O6bém runepnapasuiesienume/a. ['eoMeTprueckuil cMbIc onipeienutess. HepaBeHcTBO Ajamapa.

11. Jlunetinbie oTobpakeHust. Matpuria oTobpakeHus.. VI3MeHeHre MaTpULIbI OTOOPa)KeHHs MPH 3aMeHe 0a3HCOB.
OKBUBaJ/IEHTHBIE MATPUL[bL. SIPO 1 00pa3 TMHEHHOr0 0TOOPaXKEHUS.

12. JTuneiinbie mpeobpa3oBaHusi. MaTpuija ipeobpa3oBaHus, eé u3MeHeHHe Tpy 3ameHe Oa3uca. [Togo06HbIe
MaTpHULibl.

13. iuBapuaHTHbIe TioAnpocTpaHcTBa. CoOCTBEHHbIE BEKTOPBI M UMC/IA. XapaKTepUCTUUeCKUH MHOTOUIeH
JMHelHHOTro Tipeobpa3oBaHust. TeopeMa O CyIeCTBOBaHMM COOCTBEHHOTO BEKTOpA HaJl TI0JieM KOMITIEKCHBIX UHCerT
U ee BelleCTBEeHHBIN aHasor. [luaroHanu3yemsele peobpaszopanus. Kputepuii AuaroHaan3yeMoCTH.

14. Teopema I'amunbToHa—K3/11. MUHMMa/bHBIN aHHYUPYIOLIUI MHOTOU/IEH MaTpULbL.

15. BunuHelHbIe 1 KBajipaTUUHble (QYHKIUK. V3MeHeHHe MaTpuUllbl OWIMHEHHON/KBaJpaTUYHOUW QYHKIMY TIPU

3ameHe Oasuca.



16. Teopema Jlarpanxa 1 SIko0u o0 pUBeieHUM CUMMETPUYHON OUIMHeHHOH QyHKLUNUW/KBapaTUYHON (GOPMBI K
KaHOHUYeCKOMY BUAY.

17. 3aKOH UHepLUH.

18. TTo/10XkUTETHHO OTIpe/ie/iEHHbIe GUTMHEeHHbIe (YHKIMK/KBagpaTUuHbie hopMbl. Kputepuii CubBecTpa.

19. JIuneiinsle npeobpa3oBaHysl eBKIN/OBBIX M YHUTApHbIX POCTPaHCTB. ComnpspkéHHOe Npeobpa3oBaHue.

20. HopmasnbHOe 11peoOpa3oBaHie YHUTapHOTO MPOCTPAHCTBA, CyLieCTBOBaHKeE y Hero 6asrca 13 cOOCTBEHHBIX
BEKTOPOB.

21. Teopema 0 HOpMaJIbHOM MPe0Opa30BaHUH €BK/IM/[0BA MPOCTPAHCTRA.

22. YHUTapHbIe ¥ OPTOTOHA/ILHBIE TTPe0Opa30BaHMsI.

23. CamoconpspkeHHbIe U CHMMeTpHUYHbIe IIpeobpa3oBanHusi. HeoTpuijaTesibHOe caMoconpsbkeHHOe ITpeobpa3oBaHue,
Y3BJleueHe KBaJpaTHOrO KOPHS U3 Hero.

24.TlpuBeseHre KBaZpaTUIHON OPMBI K IJIaBHBIM OCSIM.

25. KprBble ¥ IOBEpXHOCTH 2-T0 nopsifka. AddrHHas KnaccuuKanys KpUBBIX M TOBEPXHOCTEH 2-T0 MOpsiKa.

26. OpToroHabHast KJaacCUGhHUKaIMsI KDUBBIX U TIOBEPXHOCTEH 2-T0 TIOPSIKa.

27.'pymrel. U3omopdusm rpymim. Teopema Kanu.

28. lluknuueckye rpynnbl ¥ UX NOATPYHIbIL.

29. HopmasbHble oArpysl, Teopema Jlarpamwka. ®axrop-rpynmna. 'omomopdusmel rpyrm. CBsisb HOpMaIbHBIX
TIOATPYTII C TOMOMOPGHU3MaMHu.

30. Kosbuia. Mpeasnsl B KobLjaX ¥ UX CBSI3b C FTOMOMODP(H3MaMHU.

31.ITons. XapakTepucTuka 1osst. KoHeuHble oJist, YUC/I0 3/1eMeHTOB B HUX.

5.3.2 TumnoBbie 3asaHusi (OLeHOUYHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) I OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1 cemectp.

1. Asnrebpanueckast 1 TPUrOHOMeTpUUecKast (popMbl 3aliCH KOMITJIEKCHOTO Urca, opmyna MyaBpa, U3B/ieueHre
KOPHS$1 HaTypaJIbHOM CTeTlleHW U3 KOMIUIEKCHOTO UKCJIa.

2. [enenue MHOrouieHOB C octaTKoM. Teopema be3y. Cxema ['opHepa.

3. HawubGosbimii 06muii genurestsb. PacimpeHHbIi anroput™ EBkimza.

4. VIHTepro/siLiMoHHbIM MHOrOuIeH B ¢popme Jlarpanka.

5. OtpeneHuve KpaTHbIX MHOKUTe/IEH.

6. HernpuBojuMble MHOrOWIEHB] HaJ, 110JieM. Pa3ioxkeHre MHOro4/leHa Ha HeMPUBO/MMble MHOXKUTEJIH.
7. OcHOBHasl TeopeMa anredpsl.

8. Pasro)keHne MHOrOU/IeHa B IIPOM3Be/leHNe HelIPUBOAUMBIX HaJ, TOJISIMU Bell|eCTBeHHBIX 1 KOMIJIEKCHBIX YMCell.
9. PauuonanbHble KOpHU. [Ipr3Hak Dif3eHITeliHa.

10. ®opmyiel Bueta.

11. MaTpuLibl 4 oniepaLiy ¢ HUMU.

12. Metop I'aycca->KopzaHa perieHus CUCTeM JIMHEHHBIX YPaBHEHHUH.

13. PellieHre MaTPUUHBIX YPaBHEHUM.

14. JIuneliHble (BeKTOPHbIE) TIPOCTPAHCTBA. JIMHEIHO 3aBUCUMBbIe U JIMHEMHO He3aBHUCUMbIe CUCTeMbI BeKTOpPOB. Mx
cBoticTBa. Teopema o 3ameHe. PaHr cuctembl BeKTOPOB. basa 1 paHr cicTeMbl BEKTOPOB.

15. PasmepHocTb 1 6asuc MHeHHOro npoctpaHcTea. Marpuiia epexozia ot 6asuca K 6asucy.
16. Cymma 1 iepeceueHue MOAIIPOCTPAHCTB, Oa31C U pa3MepHOCTb CyMMBI. [IpsiMasi cymma.
17. PaHr maTpuLpl.

18. M3oMoph13M MMHEHHBIX TPOCTPAHCTB.



19.

20.
21.
22.
23.
24.

25.

Teopema Kponekepa—Kariesiii. MHOKeCTBO pellieHHi CHCTeMbl JIMHEHHBIX ypaBHEeHHUH, jBa criocoba 3a7aHust
JIMHEMHOT0 MHOr000pa3susi. PaaMepHOCTh IMHEHHOTO MHOT000Opa3usi.

Onpegenurens (feTepMUHAHT) MaTPHUL{bl, er0 CBOKWCTBA.

PasnioykeHue oripezie/iuTesisi 1o CTPOKe U cronbduy. Teopema Jlaniaca.

Oo6patHast MatpuLia. [TpaBuno Kpamepa.

®opmyna bune-Komu.

BekTopsl Ha MJIOCKOCTU U B NpocTpaHcTBe. CKalspHOe, BeKTOPHOE U CMelllaHHOe IPOX3Be/eHNsl.

[Mpsimbie U mTockocTH. CriocoObl UX 3aiaHusl.

2 cemecTp.

1.

10.
11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

EBxnnzioBo (yHuTapHoe) rpoctpaHctBo. HepaBeHcTBo Kommm—bynsikoBckoro—I1IBapija. Teopema ITudaropa.
HepaBeHcTBO Tpeyro/ibHUKaA.

JluHeliHasi HE3aBUCHMOCTb OPTOrOHAILHOM CHCTeMbI HeHyJ/IeBbIX BeKTOpOB. Marpuiia I'pama. 3anuck ckanspHOro
NpOM3BeJieHNs uepe3 KOOPAHUHATHI B IPOM3BOJILHOM, OPTOrOHA/IbHOM U
OPTOHOPMHPOBAHHOM 0a3ucax.

IMporiecc oproronanu3sauuu I'pama—IImMuaTa. CyliiecTBOBaHHE OPTOrOHAILHOTO Hasuca.
M3omop¢hu3M eBKIUAOBLIX U YHUTAPHBIX IPOCTPAHCTB.

OpToroHaabHOe JI0TI0/THEHKE, ero CBOMCTBA.

[TpoeKiysi ¥ MepIIeH/IUKYJIIP BEKTOPA Ha TIOANIPOCTPAHCTBO.

MeTpHuecKre 3a[jaud B €BKJIMOBBIX TIPOCTPAaHCTBax.

IceBopelieHNst HECOBMECTHBIX CUCTEM JIMHEHBIX ypaBHeHUN. HopMasbHOe pellleHre CUCTeM JIMHeHHBIX
ypaBHEHUI.

MeTo/, HaUMeHbLLIMX KBaZ|paToB.
O06mnéM runeprnapasiesnendresa. 'eoMeTpuuecKuii CMbIC orpeenuresisi. HepaBeHcTBo Aziamapa.

JIvHeliHble oTOOpaXkeHus. Marpuria oTobpakeHusi. Vi3MeHeHVe MaTpHULIbl 0TOOpaKeHUs TIpY 3aMeHe 06a3uCoB.
OKBUBaJ/IeHTHbIE MaTPULbl. Sp0 1 00pa3 TMHEHHOTo 0TOOpaXKeHUs..

JlvHeliHbIe peobpa3oBanusl. MaTpwuiia mpeo6pa3oBaHusi, eé M3MeHeHYe NPy 3ameHe Gasuca. [Tofo0HbIe
MAaTpHLIBL.

VuBapuaHTHBIe oAnpocTpaHcTBa. CoOCTBEeHHBIE BEKTOPHI 1 UKc/la. XapaKTepuCTHUeCKHU MHOrOuIeH
JMHelHoro peobpa3oBaHus. TeopeMa O CyIeCTBOBaHMM COOCTBEHHOTO BEKTOpAa Haf, TI0JleM KOMITIEKCHBIX UHCerT
U ee Bell|eCTBEeHHBIN aHasor. [JuaroHanu3yemMsble peobpazoBanusi. Kpurtepuii AuaroHaamM3yeMoCTH.

Teopema "'amunbToHa—K511. MUHHMManbHBIM aHHY/IMPYIOIIWAN MHOTOU/IEH MaTpULIbL.

BunuHeliHble ¥ KBa/[paTUUHbIe QYHKIMN. VI3MeHeHre MaTpULibl OMTMHEHHOM/KBaZipaTUUHON QYHKLIUU MPU
3ameHe Gasuca.

Teopema JlarpaHka 1 SIkoOu 0 MPUBeIEHUH CHMMETPUYHON OUIMHERHON (yHKIMH/KBapaTUUHON (OPMBI K
KaHOHUUYEeCKOMY BU/Y.

3aKOH MHepLUu.
[Mo0XKUTEBbHO OTIpeenéHHble OunMHelHbIe QyHKIMU/KBagpaTiuHbie hopmMel. Kputepuii CunmbBecTpa.
JlvHeliHble peoOpa30BaHusl eBKIUAOBLIX U YHUTAPHBIX TPOCTPaHCTB. CONpshKEHHOE 1peobpa3oBaHue.

HopwmasbHoe nipeoOpa3oBaHie YHUTAPHOTO TIPOCTPAHCTBA, CYLECTBOBAHKE Y Hero 6a3uca u3 COOCTBeHHBIX
BEKTOPOB.



21. Teopema 0 HOpMaJIbHOM ITpe0Opa30BaHNUM €BK/IN0BA IPOCTPAHCTBA.
22. YHUTapHBIE U OPTOTOHAJIbHBIE TIPe0Opa3oBaHusl.

23. CamocomnpsDKeHHbIe I CAMMeTpUUHbIe ITpeobpa3oBanust. HeoTpuijaTesibHOe caMocompspkeHHOe TIpeobpa3oBaHHe,
M3BJleyeHre KBaJpaTHOTO KOPHS U3 HETO.

24. TlpuBejieHre KBaZpaTUIHON OPMBI K IJIaBHBIM OCSIM.

25. KprBble ¥ TIOBEPXHOCTH 2-T0 nopsiika. AppuHHas KnaccuduKarys KpUBBIX U TOBEPXHOCTEH 2-T0 MOopsi/Ka.
26. OpToroHanbHast KjaaccruuKalysi KpUBBIX U TIOBEPXHOCTEN 2-T0 MopsiKa.

27. I'pymmel. M3omop¢usm rpymm. Teopema Kanm.

28. lluknuueckye rpynnsl U UX NOLTPYIIbL.

29. HopmarsibHbIe IOATPYIILI, TeopeMa Jlarparka. Pakrop-rpymra. I'omomopdr3mel rpymrt. CBsi3b HOPMaTbHBIX
TIOATPYTIIT C TOMOMOP(hHU3MaMHu.

30. Konblia. Vigeassl B KOJIbIIAX M UX CBSI3b C TOMOMOP(H3MaMHU.

31.Tlons. Xapakrepuctyka rosis. KoHeuHble nossi, YMC/I0 3/1EMEHTOB B HUX.

Kputepuu oneHuBaHus (01[eHOUYHOe CpPe/icTBO - KOHTPO/IbHbIE BOIIPOCHI)

OneHka Kputepuu orjeHuBaHUs

Bce xommneTeH1[uM (4acTH KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa

TPEeBOCXOJHO
JUCLIMIUIMHA, CPOPMHPOBAHbI HAa YDOBHE He HIDKEe «TIPeBOCXOZHO»

Bce kommeTeHIMM (4acTH KOMIIeTeHIIWH), Ha (h)OpMUpOBaHHe KOTOPBIX HallpaB/ieHa
OT/IMYHO JIUCLIUTUTAHA, COPMUPOBAHbI HA YPOBHE HE HUXKE «OT/IMUHO», TIPH 3TOM XOTS ObI
0/lHa KOMITeTeHLMs1 CQOpMUPOBaHA Ha YPOBHE «OTIAYHO

Bce kommieTeH1[UHM (YaCTU KOMIIETEHI[U# ), Ha OPMUPOBaHKEe KOTOPBIX HallpaB/ieHa
OYeHb XOPOLIO JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE HE HIDKE «OUeHb XOPOILO», TIPU 3TOM
X0Ts OBl 0/JHa KOMIIeTeHIMsl copMHUpOBaHa Ha YPOBHE «0UeHb XOPOIIIO»

Bce kommieTeHI[UH (UaCTU KOMIIETEHI[HH ), Ha (OPMHUPOBaHKEe KOTOPHIX HallpaB/ieHa
XOpOLIO0 MUCLIMTUIMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU ITOM XOTs OBl
0/THa KOMITeTeHIUsS ChOPMHUPOBaHa Ha YPOBHE «XOPOIIIO»

Bce komneTeHIMY (4acTH KOMIIeTeHLMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/ieHa
JIUCLIUTUTAHA, COPMHPOBAHbI HAa YPOBHE HE HIDKE «Y/I0B/IETBOPUTETBLHO», TIPH
[[OBJIETBOPUTE/IEHO
Y P 3TOM XOTs1 ObI O/IHa KOMITETeHLIMsSI CHOPMHUPOBaHa Ha YPOBHE

«yIOBJIETBOPUTE/IEHO»

Xorst 6bI 0Ha KOMIIETEHLHs1 CHOPMUPOBAHa HA YPOBHE «HEYIOBIETBOPUTETHHON»
Hey/I0B/IETBOPUTE/TLHO . Gopaup yP Y P ’
HU O/IHA U3 KOMIIETEHL[MI He COPMUPOBAHA HA YPOBHE «IITIOX0»

II7I0X0 Xots 661 0fHa KOMITeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «TIOX0»




5.3.3 TunoBble 3ajaHus (OLlEHOYHOEe CPeACTBO - 3ajauH) AJIA OIeHKH C(hOPMHPOBAHHOCTH
KoMmneTeHIuu YK-1

CEMECTP 1

3AJAYA 1. Pemuts ypasnenue 2 — (3 + i)z + (4 + 31) = 0.

3AJAYA 2. Haiiti panuonaisuele KOpEA MHOrowIeHa Sxt + 222° — 312 + 7Tz — 6.

CEMECTP 2

3AAAYA 1. [Iyers eskimiosoMm npoctpancetie R? co cramiapTHRIM CKATAPHEIM MPOW3BEICHAEM JAHLI
BekTopel a; — (1,-2,1,3), as = (2,1, -3,1). [Iposepurs, wro BeKTOPHI OpTOroHANLHLL JlomomnaTs
CHCTEMY JI0 OPTOrOHAJLHOIO Da3neca MPOCTPAHCTEA.

3AAYUA 2. [lyers epkimmaosoM npoctpanctee RY co crangapTHbIM CKANSPHBEIM TTPOU3BEICHHCM JTAHEI
BekTOpsl @ — (1, —-1,1,1), as — (1,2, 3,4). [loctpours oproronansueiii 6aznc mHHEHHOE 000I0MKH 3THX
BEKTOPOB.

5.3.4 TunoBble 3ajaHus (OLeHOYHOE CpPeJACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
kKomneTrennuu OTTK-1

CEMECTP 1

3AJ1AYA 1. IlpoBepuTh Ha JTHHEHHYIO 3aBHCHMOCTH cHCTeMy BekTopos a — (1,1, -2), b = (2, -1, 1),
¢ = (1,-2,1) u naiitn 6a3y 370l CHCTEMEL.

3a1A4A 2. Haiitn Bee 3navennss A, npu KoTopeix sektop b — (1,1, ) muueiino BRIpaxKkaeTcs Hepes
BekTOpsl a; = (2,1, 1), as = (3,1, —3).

CEMECTP 2

BAJIAYUA 1. JIuneitnoe npeobpasopanue @: R? — R? zanano dopmymoii

wlx) = ( gi: ! j? ) , Te r = ( :; ) . Haiinure cobeTBeHNBIC HCIA, COBCTROHHBIC BEKTOpPLI. Ie-
JH TIpeobpazoBanie HATOHATH3YEMO, TO HAlIHTe MaTPHITY Npeobpasopanusa B Hasuce W3 cOBCTEEHHBIX
BEKTOPOE.

3ALAYUA 2. Metomom Jlarpamxa BRIIENICHAA TOMHBIX KBAJIPATOB HAHJHTE HOPMAILHBIH BHJT KBaJpa-
ruemoii hopmut h(z) = 7 — 4,79 + 875 N COOTBETCTBYIONLYIO 3AMEHY KOOD/THHAT.

Kpurtepuu oueHnBaHus (0OL[eHOYHOE CPe/ICTBO - 3afauH)

OneHka Kpurepuu orjeHrBaHUs

PerrieHb Bce OCHOBHBIE 3a/laud. BhIMo/IHEHBI BCe 3a/laHus, B TIOJTHOM 00beMe Oe3
TIPEBOCXOJHO .
HeJIOUETOB.

PellieHbI Bce OCHOBHBIE 3a/la4y C OTZe/IbHBIMH HeCylljeCTBEHHbBIMU HE,Z[O‘—IéTaMI/I.

OT/IMYHO
BrinmonHeHb! Bce 3d/iaHHsA B TI0OJTHOM obneme.

PeliieHbI BCe OCHOBHBIE 3aauu. BrinonHeHsI Bce 3a/laHKs, B IIOJTHOM OGLEME, HO

OYeHb XOPOLI0 R
HEKOTOpbIe C HeJOUETaMHU.

PerieHbI Bce OCHOBHBIE 33/1au¥l C HerpyObIMU omnbkamu. BoirosiHeHb! Bce

XOpOLIIO0 )
3a/jaHus], B [OJTHOM 0ObeMe, HO HeKOTOpbIe C HeZ0UETaMu.

PeliieHbI TUTIOBBIE 3aauu C HEFPY6BIMI/I omrbkamu. BeIoIHeHEI BCe 3alaHusd, HO

JIOBJIETBOPUTE/ILHO
y P He B T0JIHOM o0Bbeme.

HeyoBneTBOpUTeNbHO | [Ipu pellleHUH CTaHJapPTHBIX 3a7lau He MPOJeMOHCTPHUPOBaHbl OCHOBHbIE YMEHHUSI.




OueHka Kpurtepuu oLieHUBaHUs

Vmeny MecTo rpyOble OMIMOKH.

OTCcyTCTBUE MUHUMAJIbHBIX YMeHUH pellieHus 3a/jau. HeBO3MO>KHOCTh OLIeHUTD
TJIOXO -
Ha/iMuye YMeHUH BC/Ie/ICTBHE OTKAa3a 00yJaroIierocsi OT OTBeTa.

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Kyporw Anekcanzp I'enHaueBuu. Kypc Boiciiieit anre6psi : yueb. /7151 CTYJeHTOB BY30B,
oOyuaroluxcs o crielraabHOCTAM "MareMatuka", "TIpukiaj. mareMatuka'. - 3. 18-e, crep. - CII6. ;
M. ; KpacHopap : Jlaub, 2011. - 432 c. : un. - (Knaccuueckast yueOHasi iTepaTypa 1o MaTeMaTHKe)
(Yuebnuku 7151 By3oB. CrielipasibHast iuteparypa). - ISBN 978-5-8114-0521-3 : 800.03., 105 3k3.

2. bexnemurer Jmutpuii Biagumupoud. Kypc aHamMTHUUeCKOM reOMeTPUM U TMHEMHOH a/ire6pahi :
[yueb. qnst pus.-mMat. U MHKeHep.-hu3. CreruaTbHOCTel By30B] . - 6-e u3g., ctep. - M. : Hayka, 1987. -
319, [1] c. : un. - 0.80., 429 >K3.

3. IpockypsikoB Urops Biapumupouu. COOPHUK 3ajjau 110 JIMHENHOM anrebOpe : A/ yH-TOB U Tefl. UH-
TOB]. - M37. 5-e, cTep. - M. : Hayka, 1974. - 384 c. - 0.97., 4 3k3.

4. IlpockypsikoB Virops Bragumuposru. CO0pHUK 3a7au 10 MHEHHOM anrebpe : yueb. mocobue. - U3z,
12-e, ctep. - CII6. ; M. ; KpacHogap : Jlanb, 2008. - 480 c. - (Knaccryeckas: yueOHasi urepaTtypa 1o
MaTtemaTuke). - ISBN 978-5-8114-0707-1 : 400.00., 3 3k3.

5. JIuHeiiHble ipeobpa3oBanus : yueb.-metos. mocobue assi crygentoB HHI'Y, obyuaromuxcst o
HarpaB/eHUsM noArotoBky "[Ipukaz. mareMaTvka U uHpopmaruka", "MHdopm. TexHonorun" / HHI'Y.
- H. HoBropog : [6. u.], 2010 (Tun. HHI'Y). - 64 c. - 21.00., 50 3K3.

6. JIuHelHbIe TpeoOpa30BaHMs eBK/IU/IOBBIX U YHUTAPHBIX MTPOCTPAHCTB : yueOHO-MeTOAMUeCKoe
nocobue / 3onoteix H. FO., Cugopos C. B., CvupHoBa T. I'., Uupkos A. FO. - Hwkuuit Hoeropog :
HHI'Y um. H. . JTobaueBckoro, 2017. - 68 c. - PekoMeHJ0BaHO METOJUUECKOM KOMUCCHEH UHCTUTYTA
MHGOPMALIMOHHBIX TEXHOJIOTUH, MaTeEMaTUKK U MeXaHWKH 11 cTyzentoB HHI'Y, o6yuatomuxcst mo
HarpaBsieHusM moarotoBky 010302 «IIpukiazHasi MaTeMaTHKa U UHGopmaTuka», 020302
«PyHIaMeHTa/bHas HHGOpMaTHKa U nHGopMal[MoHHbIe TexHoaoruu», 090303 «IIpuknagHas
uH(opMaTHKa». - BUOMOTp.: AOCTyMHa B KapToukKe KHUTH, Ha caiite DbC JlaHb. - KHUra u3 Kosuiekium
HHI'Y um. H. W. JTobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730338&idb=0.

7. 3onoteix H. FO. I'pynmbl, Kosblia, mosist: 3agauduk / 3onotbix H. FO.,Cugopos C. B. - HwkHui
Hoeropog : HHI'Y um. H. U. Jlo6aueBckoro, 2022. - 76 c. - PekomeHj0BaHO MeTOJUUeCKOM KOMHUCCHEH
VHCTUTYTa UH(POPMAL[MOHHBIX TEXHOIOTUI, MaTeMaTUKU U MeXaHUKU /7151 cTygeHToB HHI'Y,
obyuaroluxcs 1o HarpaBaeHUsiM 1moArotoBku 01.03.02 «IIpukiazHas MaTeMaTHKa U MHPOpMaTHKa» U
09.03.03 «ITpuknagHas uHbOpMaTHKa». - Kuura u3 koyutekiu HHI'Y um. H. 1. JlobaueBckoro -
Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=867983&idb=0.

8. 3agaum 110 anrebpe (yactsb 2) : YuebHO-MeTOoAMUECKOe 1Tocobue. U. 2. 3afauu no anredpe (dacThb 2) /
Yupkos A. IO., Kucenesa JI. I'., Becenos C. ., 3onoteix H. FO., IlleBuyk E. A., Cugopos C. B. -
Hwxanit Hosropoy : HHI'Y um. H. U. JTobaueBckoro, 2015. - 80 c. - PeKoMeH/J0BaHO MeTO/[UUECKOM
komuccrelt pakynsrera BMK asist crygentoB HHI'Y, obyuaromuxcsi 1o HaripaB/ieHUsIM OATOTOBKH 02.



03. 02 «®yHpameHTaIbHasi THGOPMaTHKa M UHQOpPMaLMOHHbIe TexHonoruu», 01. 03. 02 «IIpuknasHas
MareMatuka U uHbopmatuka» 09. 03. 03 «IIpuknagHas uapopmaruka» 09. 03. 04 «[IporpammHas
WH)XeHepus». - BUbmmorp.: JocTyrHa B KapTouke KHUTH, Ha caiite OBC JlaHb. - KHura u3 KoJuieKuyuu
HHI'Y um. H. U. JlobaueBckoro - MareMaTHKa., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=729799&idb=0.

[ononHuTebHas TUTEpaTypa:

1. BoeBoauH BanentuH BacunbeBuu. MaTpuiiel ¥ Beruncienus. - M. : Hayka, 1984. - 318 c. -
(CripaBouHasi MaTeMaTuueckasi bubmoreka : CMB). - 1.40., 2 7k3.

2. 'antmaxep ®Penukc PysrumoBuu. Teopus matpull. - M34. 2-e, por. - M. : Hayka, 1966. - 576 c. : uepT. -
2.99,, 1 3k3.

3. Ctpenr 'unbept. JIuHeliHas anrebpa u ee mpuMeHeHusi / riep. ¢ adri. FO. A. Ky3Heriosa, /1. M. ®are ;
nog pex. I'. 1. Mapuyka. - M. : Mup, 1980. - 454 c. : un. - 2.10., 2 5K3.

4. VinbuH Bnagumup AsnekcanjpoBud. JInHelHas anrebpa U aHaMTHYeCKast reoMeTpus : yueb. st
BY30B, 00yUaroIuxcs 10 crieljiaabHOCTH "TIpuKiafHasi MaTeMaTuka'. - 2-e u3f. - M. : I31-Bo MocK. yH-
Ta, 2002. - 320 c. - ISBN 5-211-04487-8 : 125.00., 32 3k3.

5. BoeBoguH Banentun BacunbeBuu. JIMHelHas anredpa : yueOHoe mocobue. - M3, 3-e, crep. - CII6. :
Jlanb, 2006. - 416 c. : un. - (Jlydime kiaccuueckre yueOHUKHA. Martemartrka) (Y4eOHUKY /it By30B.
CrnenuanbHas nurepatypa). - ISBN 5-8114-0671-1 : 275.00., 3 5k3.

[TporpammHoe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIMHBI):

https://e.lanbook.com/book/440306
https://e.lanbook.com/book/402917

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YuebOHble ayJUTOPUU [jis TIPOBeJeHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEM (TTPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpeJCcTBaMH 00yUeHUs.

[MTomeljeHust 7151 CaMOCTOSITeNIbHOM paboThl 00YYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
yH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHIY 1o HampaBieHUro
nogrotoBku/criequanbHocT  02.03.02 - ®yHAameHTasnpHass WHQPOpPMaTMKa WU HWH(OPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): CugopoB Cepreii BnagumupoBry, KaHAUAT GH3UKO-MaTeMaTUYecKuX Hayk, JOLIeHT.
3aBeayroumii Kadeapoii: 3onoteix Hukonaii FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oo0peHa Ha 3ace/jJaHUM MeTOAMUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne TIpOTOKOJ
Neb6.
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