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2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.08.03 JIuHeiiHast anrebpa OTHOCHUTCS K 00s13aTe/IbHOM YaCcTH 00pa3oBaTeIbHOM
MPOrpaMMBl.

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

AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: lemoHcmpayus OIIK-1.1: KonmponbHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3HaHue Memo0o8 pelueHust paboma DK3aMeH:
3HaHus 6 obnacmu 6asoeble 3HaHus 6 obaacmu OCHOBHBIX 3a0ay aHAAUMUYECKOU KoHmposbHble
U3UKO-
d) d)u3UKO-MGm€MClmUH€CKUX u ceomempuu 8 npu/0eHuUU K
MamemamuyecKkux u () " i npodp . 60npochl
ui1u) ecmecmeeHHbIX HayK 8 c@epe ceoeu npo@eccuoHajabHoOuU
(unu) ecmecmeeHHbIx . Y P P 3adauu
HayK & cpepe cpepe cgoetl desimesnbHOCMU
ceoeil npogeccuoHabHoU
npogpeccuoHanbHoii | OesmenbHocmu
desimesibHOCMU;
3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI
3.1 TpyAoeMKOCTb AMCLUTI/IUHBI
oyHasi
O01ias Tpy/0eMKOCTB, 3.e. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM UHCJIe
ay/UTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHSA JIEKLUOHHOI0 THUMA 32
- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHA / TabopaTopHbIe PadoTh) 32
- KCP 2
camocTosTe/IbHasA padora 33
ITpomexyTouyHas aTTecTanysa 45
JK3aMeH

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHUem OmMBeOeHHO020 HA HUX Koauuecmeda

akademuyecKux udacos u 8uobl yueOHbIx 3aHamull)

‘ HanmeHoBaHue pa3/jesioB ¥ TeM JAUCLIATUINHBI

‘ Bcero ‘

B TOM uuc/e




(uacer) KonTakTHast pabora (pabota Bo
B3aMMOZEHCTBUH C TIPeroJjaBaresiem),
Yyackl U3 HUX
SaHATHSE CamocTosiTe/ibHast
CeMHHAapCKOro pabora
3aHsATHA TUMa o6yuarowyerocs,
JIEKLJIOHHOTO | (TpakTuueckue | Bcero HacHl
THIa 3aHsATUsI/Mabopa
TOpHbIE
paboTsl), yackl

0 0 0 0 0

o) o) o) o o)

0 0 0 0 0
1. Beegenue. Anrebpa MaTpuil. 20 6 6 12 8
2. CucTeMbl TMHEWHBIX YPaBHEHUH. 16 4 6 10 6
3. JIuHeliHbIe IPOCTPAHCTRA. 22 8 8 16 6
4. JIuHeliHbIe OMepaTophI. 22 8 8 16 6
5. KBagpaTuHble (GOPMBI. 17 6 4 10 7
ArtTtectauus 45
KCP 2 2
HWTtoro 144 32 32 66 33

Copiep>kaHue pa3/e/ioB U TeéM JUCHUILTUHBI

1. Begenue. Anrebpa matpuil. Ornpenenutend. IToHsTre MaTpuilbl. OCHOBHBIE OTIEpaIy HaJl MaTPUL[AMU,
¢byHxkimu ot Matpull. CrieljuaibHble BUZABI MaTpUL] (CUMMeTPUUHbIe, SPMUTOBLI, OPTOTOHAJIbHEIE)
OnpesienvTeny, OCHOBHbIE CBOWMCTBA U MeTO/bl BbIUMC/IEHUs onpesennTesieil. @opMyJia OJTHOIO pas/ioyKeHUs
ompesienuTens U Teopema Jlarsaca. IToHssTHe 0OpaTHOM MaTpHLIbI, HAXOXK/IeHHE ee 37IEMEeHTOB KaK pelleHue
CUCTeM ypaBHeHUI. PellleHre MaTpUUHbIX ypaBHeHUH. JInHeliHast He3aBUCUMOCTb CTPOK M paHI’ MaTpULbL.
Teopema o 6a31CHOM MUHOPpe.

2. CucreMsbl IMHeHHBIX ypaBHeHUH. OnpefiesieHye U CBOMCTBA CUCTEM JIMHENHBIX ypaBHeHUH. TeopeMa
Kponekepa-Kamnenm. ®opmysisl Kpamepa. CructeMbl 0JHOPOAHBIX JIMHEHHBIX ypaBHEHU, CBOWCTBA
(byHIaMeHTabHON CUCTeMBI PellieHUH KaK BEKTOPHOTO MpoCTpaHCcTBa. HaxokaeHre o01Iiero pereHust
CUCTeMbl HeOTHOPO/IHBIX JINHENHBIX YPaBHEeHUH.

3. JIunelinble mpocTpaHcTBa. OnpeZiesieHre U CBOKCTBA JIMHEHHOT0 ITPOCTpaHCTBa. ba3uc 1 pa3mMepHOCTh B
JIVHeNHbIX NpocTpaHcTBax. IloAnpocTpaHcTBa IMHeHHbIX IPOCTPAHCTB. Paso)keHre IPOCTPaHCTBA B IIPSIMYIO
cymMy mioaripoctpaHcTs. [Ipeobpa3oBanre 6a31COB ¥ KOOPAWHAT BEKTOPOB, MaTpHL{a ITpeoOpa30BaHusl.
EBK/TMI0BBI TPOCTPaHCTBAa, CBOMCTBA CKa/ISIPHOTO NMpou3BesieHus], MaTtpulia 'pama. OpTOHOPMUPOBAHHBIM
0a3uc, Metoy, oproroHanu3aruy ['pama-IIImuzra. KomrsiekcHbIe eBKIU0BbI TPOCTPAHCTRA.

4. JIuneliHble oniepaTopsl. OmpesiesieHHe ¥ CBOMCTBA JIMHEMHOTO onepaTtopa. MaTpUyHoe npefcTaBieHNe
nHelHOro orepaTopa. Sapo 1 o6pa3 MHelHoro oneparopa. [Ipeo6pa3oBaHyie MaTpUL{bl IMHEHHOTO
oriepaTopa Tpu 3ameHe 6a3uca. iHBapuaHTHBIe ToArpoctpaHcTBa. CoOCTBeHHBIe 3HaUeHUsI M COOCTBEHHbIe
BeKTOpa JIMHeIHbIX oIepaTopoB. JIMHeliHbIe orepaTophbl B eBK/IN0BBIX IPOCTPaHCTBaX. CONpsUKeHHbII
orepaTop, CaMOoCOTIpsDKeHHbIe orepaTopbl. CBOWCTBa COOCTBEHHBIX 3HAU€HUH 1 COOCTBEHHBIX BEKTODOB.
[JwuaroHanbHBIN BUZ, CAaMOCOTPSDKEHHBIX 0rlepaTopoB. OpTOroHa bHbIE U YHUTAapHbBIE OMepaTophl.

5. Kagipatuusbie Gpopmel. Oripe/ieieHre U CBOMCTBA OWIMHEMHBIX U KBaZIpaTUYHBLIX opM. MaTpuiia
OunuHeliHOM hopmel. TTpeobpa3oBaHKe MaTPULIbI OUTMHEHHOHN U KBaJpaTUYHOW (OPMBI 1Y 3aMeHe Oasuca.
Merop JlarpaHxa, MeTo/| OpTOroHa/lbHbIX Ipeobpa3oBaHuii U MeTof, SIKoOu 151 TpUBefieHUs] KBaJpaTUIHON
¢opmel K uaroHansHOMY Buay. Kiaccudukanys kBagpatiysbix popm. Kputepuit CrnbBecTpa.

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarouXCs




CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

[.B. Xomurikuii, "OCHOBbI aHaTATUUECKOH TeOMeTPUH U JIMHENHOW anreOphl'", KOHCITEKT JIEKIWH,
2022.

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.2. OncaHue MIKaJI OleHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMe)XXyTOUYHOMH
arrecranyu

IIIkana oueHuBanus c)OPpMHPOBAHHOCTH KOMIIETeHI[HI

Yposen
b
copmu Hey/J0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0poIIo OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” » 3HaHWUM B
3HaHUU MuHuManeH | 3HaHUM B obBeme YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHana. o [IOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUU B
HeB03MOKHOCTD i ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHBIX o rporpamMme obbeme,
3HaHWsA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yrolem
N TpeboBaHUI. MOJTOTOBKH TIpeBbILIAOLIe
3HaHUN [Jony1ieHo MO/rOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . Jony1eHo MOJrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTtcTBHE OCHOBHBIe Perens! HpOBaHbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHHMMaJIbHbIX yMeHusl. BCE OCHOBHbIE
o CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBI® 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3aia4yu C 3a7auu C
OLIeHUTDb HaJTMuKe 3a7auM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKasa B [IOJIHOM €HHBIMU BCe 3a/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuatomjerocsi ot obbeMe, HO | HefjoueTaM | TOJHOM
oLIMOKU 3a[jaHus], HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OTcyTcTBUE [Ipu perennn Nmeetcsa [TIpopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHcTp
6a30BbIX CTaH/ApPTHBIX MUHMMa/bH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | WPOBaH




bl Habop
HAaBBIKOB. 6azoBble HaBBIKH

HaBBIKOB 6asoBble
HeB03MOXXHOCTb 3a7;au He HABBIKH TIPH npu o

Jit b HaBBIKU TIPU TBOPYECKHI
OLIeHUTb Ha/lM4uWe | TPOAEMOHCTPUP peLeHnn peLIeHnH

pelLeHust pelleH|n MOAIXO[, K
HAaBBIKOB oBaHbI 6a30BbIe CTaH/APTHBI HeCcTaHJapT

CTaHJapTHBI CTaHAApPTHBI PELLEeHHI0
BCJIE/ICTBUE HaBBIKU. VIMenu X 3afiau ¢ HBIX 33au

X 33jiau ¢ X 3a7a4 6e3 HeCTaHapTHBI
OTKasza MecTo rpy0Obie HEKOTOPBIM 6e3

HEKOTOPBIM oMbk U X 337au
obyuarorierocsi OT | OMIKUOKU u OLIMOOK U

U HeZ0UYeToB
oTBeTa HeJjoueTaMu HeJl0ueToB

HeZI0ueTaMu

Illkaa oneHUBaHKA MPHU NPOMEXYTOYHOHN aTTeCTaly

OueHka YpoBeHb NO/rOTOBKH
TIPEBOCXO/{HO Bce KommereHIM (YacTW KOMITETeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOpMUPOBaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJEeMOHCTPHUPOBaHbI
3HaHWS, YMeHWs, BJafieHUss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
TIpe/lyCMOTPEeHHOr0 TIPOrpaMMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarpaBjeHa

AUCLWIVIWHA, CCl)OpMI/IpOBaHLI Ha YPOBHE He HI)Xe «OT/INUHO».

3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPLIX HarpaBieHa
[MCLIUIIIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OUeHb XOPOLLOo»
XOpOoI1110 Bce xkomrmeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarpaBjeHa
JMCLUIVIMHA, CGOPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yaoBjieTBopuTenb | Bce KomreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
O/iHa KOMIleTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/0B/I€TBOPUTEIBLHO»
HeyjoB/eTBopuTe | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0/JHA KOMIETeHLUs1 CHOPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tumnosblie KOHTPOJIbHbIE 3ad/ldHUA HW/INW HHbI€ MdadTepHaJ/Ibl, HEO6X0}:[I/IMBIE AJIA OLl€eHKH
pe3y/bTdTOB 06y‘IEHl/IH Hdad HPOME)KYTOHHOﬁ dTTeCTallUl C YKd3dHUE€EM KpUTEpHEB HX

OIl€HUBAHHUA:

5.3.1 TunoBbie 3apaHusA (oreHOUHOe CpeACcTBO - KOHTpo/sIbHbIE BOMPOCHI) A/l OLIEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

Ne |B0npoc51 |K0,q (hopmupyemoii
KOMIIeTeHL[UH
1 Matpuiipl. OCHOBHBIE Omepaly HaJi MaTpULIaMU. OITK-1
2 Ornpenenutenu. OCHOBHbIe CBOMCTBAa. POpMy/IMpPOBKa TeopeMsbl Jlamiaca. OI1K-1
3 O6paTHas MaTpuiia. HaxozieHue ee 3/1eMeHTOB KaK pellieHre CUCTeM OITK-1




ypaBHEHUI.

4 JIiHeliHasl He3aBUCUMOCTb CTPOK Y PaHT MaTpULIbI. OIIK-1

5 CricTembl MMHelHbIX ypaBHeHWH. Teopema Kponekepa-Kamnenii. @opmyiisl OI1IK-1
Kpamepa.

6 CricTeMbl OJHOPOJHBIX TMHENHBbIX ypaBHeHUH. DyHIaMeHTaIbHasi ccTeMa OIIK-1
pelieHui.

7 OOi111ee pellieHre CUCTeMbl HEOJHOPO/IHBIX JTMHEWHBIX YPaBHEHUM. OI1K-1

8 JTrHelHbIe TIpocTpaHCcTBa. ba3uc ¥ pa3MepHOCTb. OITK-1

9 [TognpocTpaHCTBa JTMHEWHBIX IPOCTPAHCTB. OIIK-1

10 [[Ipeobpa3oBaHue Oa3UCOB U KOOPAMHAT BEKTOPOB. Marpuiia mpeoOpa3oBaHus. OI1K-1

11  [EBkiMgoBsI pocTpaHcTBa. CBONCTBA CKa/ISIpHOTO TIpou3BeleHrs. Marpuija OITK-1
["'pama. OpTOHOPMHPOBaHHLIM 6a3uc. KomrieKCHbIe eBKIH/I0BbI IPOCTPAHCTBA.

12 [Metog oproroHanuv3anuu ['pama-IlImuara. OI1K-1

13  luHeliHble omepaTopkbl, CBOKMCTBA. MaTpulja IMHEMHOTO orepaTopa. OITK-1
[Ipeobpa3oBaHKe MaTpHLibl IMHEHHOT 0 oriepaTopa Ipy 3amMeHe Oasuca.

14  |MluBapmaHTHbIe TioAnpocTpaHcTBa. CoOCTBeHHbIE 3HAUeHUs U COOCTBEHHbIE OIIK-1
BEKTOpa JIMHEWHBIX OIlepaTOpOB.

15  [IuHeliHble onepaTopsl B eBK/IMA0BbIX ITpocTpaHcTBax. ConpsbkeHHbld oneparop. [OITK-1

16  |CamocomnpsbkeHHBIe orepaTopbl. CBOMCTBA COOCTBEHHBIX 3HAUEHUH U OITK-1
COOCTBEHHBIX BEKTOPOB. [IaroHabHbIM BH/, CAMOCOTPS’KEHHBIX OTIepaToOpOB.

17  |OpToroHassHble U YHUTapHbIE OIlepaTophbl. OIIK-1

18  [PuivHelHbIe U KBajZipaTUUHble GopMbl. MaTpulia OM/IMHENHOM (OopMBI. OI1K-1
[Ipeobpa3oBaHMe MaTpHLibl IPU 3aMeHe Oasuca.

19 |[Metog JlarpaH)Ka nprBeJeHUst KBapaTUUHON (GOpPMBI K IMaroHaibHOMY BUAY OI1K-1

20  [MeTop opTOrOHANMBHBIX ITPeoOpa30BaHu MpYBeIeHNs KBaZpaTuyHOU ¢popmbl K [OTTK-1
iaroHaIbHOMY BUAY

21  [Knaccudukauys kBagpaTuuHbix GpopM. Kpurtepuii CumbBecTpa OIK-1




Kputepuu oneHuBaHus (0LleHOUYHOe CpeCTBO - KOHTpo/IbHbIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

OO6yuaeMmblIif CAaMOCTOSITE/TLHO ¥ TIPAaBU/IBHO PELIWI 3a/1auy B OusieTe U OTBETHIT B
TPeBOCX0JHO MOJTHOM 00BEMe Ha BOTIpOC B OusieTe, a TakKe Ha JIOTIOJTHATE/TLHBIN BOTPOC
TIOBBILIIEHHON TPYHOCTH.

OOyuaeMblIii CaMOCTOSTENBHO U TIPABWILHO PN 3aJjauy B OWieTe U OTBETU B
OT/IMYHO . .
MOJTHOM 00BEMe Ha BOTIPOC B OHJIeTe, a TaKXKe Ha JIOTIO/THUTE/LHBIN BOTPOC.

OO6yuaeMblii CaMOCTOSITE/ILHO Y MPaBHU/ILHO peLs 3aJa4y B OuieTe U OTBETHI B
OueHb XOPOIIIO0 MOJTHOM 00BEMe Ha BOMPOC B OuieTe, HO He OTBETU/ B TIOJTHOM 00BEMe Ha
JIOTIOJTHUTETLHBIN BOTIPOC.

OO6yuaeMmblIif CAaMOCTOSITETLHO M TIPAaBU/IBHO PELIiI 33/jauy B OuieTe v OTBETHII C
XOpOLIO JOCTaTOYHOM MOJTHOTOM Ha BOTIPOC B OWsieTe, I€MOHCTPUPYSI HABBLIKM 000CHOBAHHUS
TeopeTHUeCKUX I0I0’KeHUH C ITOMOLLbIO TIperio/iaBaTelis.

OO6yuaeMmblIii TPUMEHSIT ITPaBU/TbHbIE METOZBI /IS PeLleHys 3a/lauu B OureTe U
YA0BJETBOPUTENHHO paccKasana OCHOBHBIE TIOJIOXKeHHs TE0OPeTHUeCKOro Borpoca 6e3 060CHOBaHuS, C
TIOMOIIIBIO TIPeTIo/iaBaTe/is.

O6yq88MLIﬁ He CMOT' IDUMEHUTH IIpaBUJ/IbHbIE METOABI AJId DEIIeHUA 3aJa4l B
HeyIOBJIETBOPUTEJIBHO
bunere u He paccka3ad/i OCHOBHbBIE IT0J/I0OKeHUA TEOPETUUECKOI'0 BOIIPOCaA.

OO0yuaeMblIit He CMOT MPOZIEMOHCTPHUPOBATh KaKHe-TM00 METO/IbI /1S peIleHHsI
TI7I0X0 N
3a7iauM B OW/ieTe ¥ He pacCKasaa HUKAKUX TIOJIOKEHHUI TeOpPeTHUeCKOro BOIpoca.

5.3.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JJIA OLeHKH C(hOPMHPOBAHHOCTH
kovmereniuu OITK-1



3ananue 1.

IlpH KaKHX 3HaUeHHIX apaMeTpa / KBaJpaTHIHAi GopmMa ¢ MaTpHIel

A -2
-2 A+

SABIASTCA NOIOXKHTEIIBHO OHPE,Z[EJ'IéHHOﬁ?

3agaHHe 2.
i -9 34

IMpu KaKHX 3HaAYeHHAX IapaMeTpa /A KBaJpaTHIHad Gopma ¢ MaTpHIeH i ABIAETCA
A _

OTPHUATELHO ONpeJe e HHOH?

3ananme 3.
5 2 =1

TTpH KAaKHX 3HaUeHHAX NapaMeTpa / KBalapaTHUHas gopmac Mmatpmmed |2 1 -1

-1 -1 A
SIBIIeTCH MOIOKHTEIBHO ONpeaeIeéHHoi?

3azaHue 4.

1 2
PemuTe MaTpHYHOe YpaBHEHHe: X“3 4"=||7 10||

1 1 B
3
3agaHue 6.

Haiit K03 HIHEHTH! aj, @), @; MHOTOWIEHA BTOPOH CTeIIeHH f{7)=a,+a,t+a,t, eclH H3BECTHO,
ato f(1)= -1, fi-1)=9, fi2)=-3.

3agaHne 5.
4

PemuTs MaTPHIHOE YPABHEHHeE: &

3aganne 7.

2 2 2
Iyers A(X) = X; + X5 — X3 —KpagpaTHuHad ¢opMa B THHeHHOM IMpocTpaHcTse L. SBIgeTcs
7H THHEHHBIM MOANPOCTPaHCTBOM L MHOKecTBO M BeKTOpoB X, € M taxux, aTo

A(x;) =200

3anaHue 8.
1

3 4

7 9
10 13

PeImHTh MaTpHYHOE YpaBHeHHe: Y

3ananue 9.

MeTtoznom Jlarpamka IPHBECTH KBaAPaTHIHYIO GOpMY B IPOCTPAHCTBE R;
A(x).x5) = .?..le + 4x,X) K aHaroHaTbHOMY BHIY. SIBIfeTCA JH 3Ta popma
3HaKOOIpee IEHHOH?

3aganne 10.

JlaHO IPOCTPAHCTBO P, MHOTOWIEHOB CTelleHH He BbIme /7. [ToKa3aTh, 9T0 MHOKeCTBO L
37IeMeHTOB f{7) 3TOro NpoCTPAaHCTBA, 1A KOTophIX f{1)=0, 00pasyeT NoANpOCTPAHCTBO, H HAHTH
ero pasMepHOCTb.



3aganne 11.

B mpocTpaHCTBe MHOTOWISHOB f{7) CTelleHH He Bblllle 2 OmpeneleHo CKATIPHOe IPOH3BeIeHHe
(fg)=fago+fig1+/>22, TIe fi H gx ecThb K03 dHIHEHTHI IIPH CTeNe X 7. IIpOBepHTb, UTO MPH TAKOM
CKATSPHOM TIPOH3Be/IeHHH 6a3uc {1, 7, '} SBISeTCS OPTOHOPMHPOBAHHBM. HaliTi MaTpHITy
conpsxéHHOro oneparopa D* nua onepartopa auddepernnpopanna D=d/df B 1aHHOM Da3HCe.

3aganue 12.
Haiiti gapo u 0bpas oneparopa A (ykasats 6asuc B ker 4 uim A) nis onepatopa, 3a1aHHOTO
25 60 )
cBOel MaTpHIIeH .4 B CTAHAApPTHOM OasHce IpoCcTpaHeTBa Ry 4 = :
60 144
\ /

3amaHue 13.
B npocTpaHCcTBe BellecTBEHHBIX MaTpHII NV ollpeeneHO CKaTgpHOe [IpoH3BeeHHe

(X.Y)= Z Xy V- B sTOM Xe mpocTpaHCTBe JeiicTByeT oneparop @(X) mo nmpaBHIy Q(X)=AX,
ij

rae A ecTh HHKCHpOBaHHAS MaTpHIa NxN. HaiiTi conpsoxéHHBIH omepaTop ¢ *, mpeamnonaras, 9ro
OH JeficTByeT Kak @ *(X)=4*X, rae 4* ecTp HeKOTOpad HeH3BeCTHAS MATPHIIA.

3azanue 14.

Haiita sapo 1 obpas oneparopa A (ykasats 6asuc B ker A mim A) ans oneparopa, 3a1aHHOTO
(0 1 1)
cBoefl MaTpHLeH 4 B CTAHIAPTHOM Da3uce mpocTpaHeTBAR: 4_| 1 1 o

(-1 0 1)

3aganHue 15.
1

PeIHTh MATPHUHOS YPaBHEHHe:

3aganue 16.
Jaso MaTpuuHoe ypaBHeHHe A° + A+ E = O rae E - enunmanas, a O - HyleBas MATPHIIA.
Haiiti U3 ypapHeHHT MaTpHIy A ! e MAaTpHIBl A4 .

3azanue 17.

BBIMHCIHTS ONpeZie/HTe b MATPHIBI VXN ¢ d7eMeHTaMH 4 = I(IU | , 3Had, 9TO CYyMMa e€ CTPOK ¢

YeTHBIMH HOMEPAaMH paBHA CyMMe CTPOK C He4ETHBIMH HOMepaMH.

3azanue 18.

Haiits 06pas, £1po, H MaTpHITy onepatopa auddepermmposanns D = d/dx B 6asuce
1

"
{I. b aity o IE o j IPOCTpaHCTBa Pn MHOTOWISHOB CTeleHH He Bhle N i

3agaHne 19.
JHana cTpoka aT=(a;, ...,ay) ¥ cTonoen b=(b;, ....,b,,)T. BBIMHCIHTE paHT MaTpHIBI A=b al.

3azanue 20.

Cpenu MHOTOWIEHOB f{f) CTelleHH, He IPeBOCXOAAIIEH 2, HAHTH JBA THHEIHO He3aBHCHMBIX
MHOTowWIeHa fi Hf>, Takux, 4ro fi(1)=£(1)=4.

Kputepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

OueHka Kputepuu olieHMBaHUs
MIPEBOCXOJHO O0yuaeMbIil CAaMOCTOSATENHHO U TIPABUILHO PEINI 33/lauy B OUIeTe U OTBETU/I B
MoTHOM 00BEMeE Ha BOTIPOC B OWJIeTe, a TaK)Ke Ha /IOTOTHUTE/TbHBINA BOTIPOC




OueHka Kpurtepuu oLieHUBaHUs

TIOBBILLIEHHOM TPYAHOCTH.

OO0yuaeMbIii CaMOCTOSITE/TLHO Y MIPAaBU/IBHO PEIINI 3a/iauy B OMIeTe U OTBETHUII B
OTJINYHO . .
MOJTHOM 00BEMe Ha BOTIpOC B OHUsleTe, a TakKe Ha JIOTIOJTHATE/TLHBIN BOTIPOC.

OO6yuaeMmblIif CAaMOCTOSITE/TLHO M TIPAaBU/IBHO PELIIT 3a/lauy B OusieTe U OTBETHIT B
OUeHb XOPOIII0 MoJTHOM 00BEMe Ha BOTIpOC B OusieTe, HO He OTBETU/ B TIOJTHOM 00BEMe Ha
JIOTIOTHUTEJTbHBIA BOTIPOC.

O6yuaeMmblIif CaMOCTOSITENIbHO U NIPaBU/ILHO PeLI 3a/jauy B OuieTe ¥ OTBETUII C
XOpOLIO JIOCTaTOYHOM MOJTHOTOM Ha BOTIPOC B OHsieTe, I€MOHCTPUPYS HABBIKM 000CHOBAHUS
TeopeTUUeCKUX I0I0’KeHUH C ITOMOLLbIO TIperiofiaBaTelis.

OO6yuaeMmblIii IPUMEHSIT ITPaBU/IbHbIE METOZBI /IS pellieHus 3a/lauu B bureTe U
YA0BIETBOPUTENBHO pacckasaa OCHOBHbIE TIOJI0’KeHHST TeOPeTHYeCKOro Bompoca 6e3 000CHOBaHUs, C
TIOMOLL[bIO TIperoiaBaTerisl.

O6yqa8MbIﬁ He CMOT" IDUMEHUTE IIPpaBUJIbHBIE METOAbI AJid DEIIEHUA 3aa4 B

Hey/10BJIETBOPUTEJTHHO
OuseTe ¥ He paccKasaa OCHOBHBIE TIOJIOXKEHUS TEOPETUUYeCKOTO BOTPOCa.

OO0yuaeMblIii He CMOT POZIEMOHCTPHUPOBATh KaKHe-TM00 METO/IbI /1S PeIIIeHHS

I1JI0X0 3
3a7d4YH B bunere u He PacCCKa3a/l HUKdKUX IT0JIOKeHWH TeOPeTUUYeCKOro BOIIpOoCd.

6. YueOHO-MeTOUUECKOE H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. beknemumes Imutpuii Bnagumuposry. Kypc aHammMTuueckol reoMeTpud ¥ IMHEMHOU anreOphi :
[yueb. a5 By30B]. - 5-e u3g., mepepab. - M. : Hayka, 1984. - 320 c. - 0.80., 240 3k3.

2. nbuH Bragumup AnekcanapoBud. JIuHelHas anre6pa : [yue0. Ayis yH-TOB TI0 CHelAa bHOCTSIM
"IMpuknaz. mat." u "®usuka"]. - 3-e usg., gorn. - M. : Hayka, 1984. - 294 c. - (Kypc BbicIlieif MaTeMaTUKH
Y MaTeMaTUuecKou GUu3uKH ; BeIM. 6). - 0.95., 207 3K3.

3. BeknemuiieBa JltogMuna AHatosibeBHa. COOPHUK 3a/1ay 10 aHATUTHUECKOW FeOMEeTPHU U JTMHEHHOH
anrebpe : [yueb. mocobue s pu3.-Mat., UH>KeHep.-(hu3. U MHKeHep.-TeXH. CrielidaJbHOCTel By30B] /
nioz pex. [. B. beknemuiesa. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 166 3k3.

4. Xomwunkuii /1. B. CO0pHUK 3a/1au 110 JiMHelHOM anredpe : yueb. nocobue / HHI'Y. - H. HoBropog, :
N3p-Bo Hukerop. rocys-ta, 2007. - 51 c. - 20.00., 50 3k3.

JonoyHuTeIbHAA UTEparypa:
1. Kypom Anekcanzp I'enHagueBru. Kypc Bbiciieit anreOpsi : yue0. /st CTYJeHTOB YH-TOB. - M3a. 11-e,

crep. - M. : Hayka, 1975. - 431 c. : c uepr. - 0.94., 38 3k3.
2. TTpockypsikoB Urops Biagumuposuu. COOPHUK 3aziay 110 JTMHeHHOM anrebpe : yue6. mocobue st



CTYy/IeHTOB (pu3.-maT. crieliuajbHOCTel By30B. - 3. 7-e. - M. : Hayka, 1984. - 336 c. - 1.20., 97 3k3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):
He npenycmotpeno

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUIIMHBI (MOY 1)

YueOHble ayJUTOPWU [jIsi TIPOBeJeHHs] Y4eOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 0Opa3oBaTebHOU
NPOTPaMMOM, OCHAIlleHbl MYJIbTUMeUHHbIM 000pyJoBaHreM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMHU 00yUeHUsI.

[MTomereHyst A7IsT CaMOCTOSITeIbHOM paboThl 00YYalOILMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpMarMOHHO-00pa3oBaTebHYIO Cpesy.

[IporpaMMa cocTtaBfieHa B cooTBercTBUM C TpeboBanusmMu OPI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): Xomuiikuii [Jenrc BnaguMupoBuu, KaHAWJaT PU3MKO-MaTeMaTHUUeCKUX HayK, JOLeHT.
3aBepyromuii Kadepoii: BypoB Biagumup AHaTo/ibeBUY, JOKTOP (DU3MKO-MaTeMaTHYeCKUX Hayk.

ITporpamma o/j06peHa Ha 3acefiaHuu MeTouueckoi komuccuu ot 09.01.2024, npotokosn Ne 6/H.
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