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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 3adauu
¢usuxo-

d)u3UKO-MGm€MClmUH€CKUX u ceomempuu 8 npu/0eHuUU K
MamemamuyecKkux u () " i npodp . KoumponbHble
ui1u) ecmecmeeHHbIX HayK 8 c@epe ceoeu npo@eccuoHajabHoOuU

(unu) ecmecmeeHHbIx . Y P P 80NpoChl
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

3aldHUAM [JId TEKYILIEero KOHTPOJIA U HpOME)KYTO‘JHOﬁ dTTeCTaliliy 10 UTOraM OCBO€HHA OHCIHMIT/IMHBI
IMMpHUBeJ€HHBIM B I1. 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)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TumnoBble 3apaHus (omeHoO4YHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /A  OLEeHKH
chopvupoBanHocta KommnereHnuu OTIK-1:

Tema «MATpPHNBI, MATPHYHBIE YDABHEeHHS, CACTEMBI JIHHeHHBIX YPABHEHAH»

BapuaanT 1
3aganne 1
o 1 0 —i
Haiita koMmyTarop [G,. 6,] 114 Matpun Ilaymn o, = o HCo, = 0
i f ) i
3amanne 2
Peniute MaTpHYHOH ypaBHEHHE
3 =2 -1 2
X =
5 —4 -5 6
3aganne 3
HaiiTa o0miee peleHHe CHCTEMBI THHEHHBIX YPaBHEHHH:
2x, +x, +x; =4
35, +0-x, +x;, =4
BapHanT 2
3aganne 1
- 0 1 1 0
HaiitaH KoMMyTaTop [Gy. ;] 414 MaTpHl [Taymn ¢, = v HiO% = 5 i
3ananne 2
PemuTe MaTpHYHOIH ypaBHEHHE
1 2 3 5
347 |5 9
3ananue 3

Haiitu ofIee pemeHne CHCTEMbI THHEHHBIX YPaBHEHHH:
{xl +2x, +x, +0-x, =2

2x, +3x X =
l-.\l +3x, +0-x, +x, =1

Kputepuu oneHuBanus (onieHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

OueHka Kpurepuu orjeHrnBaHUs

3auTeHo OO6yuaeMmblIii yCIeITHO pelius 6osiee MOJIOBHUHBI 3aa4 U3 KOHTPOJILHOM PaboTHI.

He 3auTeHo OOyu4aeMmblii peln MeHee TT0JIOBUHBI 33/la4 U3 KOHTPOJIbHOM PaboThI.




OueHka Kputepun ouieHuBaHUst

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
oruboK
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHBIe ommbKaMu. | oummbKamu.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme C
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB
He/0ueTaMHu




Ixana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TMPEBOCX0/JHO Bce xkomrmeTeHIMM (YaCTd KOMIIETEHIMH), Ha (OPMHUpPOBaHHWE KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, CHOPMUPOBaHBI Ha YPOBHE He HIDKe «IIPeBOCXOJHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJaJIeHHUs1 [0 COOTBETCTBYHOIMM KOMIIETEHL[MSIM Ha YpOBHE BbIlle
TpeyCMOTPEHHOTO TIPOrPaMMOit
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
[IUCLIMIUIMHA, C(OPMUPOBaHbl HA YPOBHE HE HIDKE «OTIUYHO».
3AUTeHO O4YeHb XOPOIlIo Bce KommeTeHIMM (YaCTM KOMIIETeHLMH), Ha ()OPMHpDOBaHHe KOTOPLIX HarpaBieHa
UCLUTUTMHA, CPOPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JIUCLIMIUIMHA, C()OPMHUPOBaHbl HA YDOBHE He HIDKE «XOPOLIO».
yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETEHIMH), Ha (OpMHUpOBaHHWe KOTODLIX HarlpaBjeHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/THa KOMITETEHIHsI CHOPMHUPOBaHA Ha YPOBHE «Y/IOB/IETBOPUTETHHO»
HeyaoBierBopuTe | XO0Ts ObI OffHA KOMITETeHIMsi CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO
He 3aUTeHO
IJI0X0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMe)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€HUBAHHUA:

5.3.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
kovmerenuu 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




OrjeHKa

Kpurepuru orjeHUBaHUS

TIOBBILLIEHHOM TPYAHOCTH.

OT/IMYHO

OOyuaeMbIii cCaMOCTOSITENTBEHO U TIPABUJILHO DLW 3a[auy B OueTe v OTBETUN B
MOJTHOM 00BEMe Ha BOTIpOC B OHUsleTe, a TakKe Ha JIOTIOJTHATE/TLHBIN BOTIPOC.

OYeHb XOpOLI0

OOyuaeMblit CaMOCTOATETBHO U TIPABUJILHO PEIIINI 3a[auy B OUieTe U OTBETU/I B
MoJTHOM 00BEMe Ha BOTIpOC B OusieTe, HO He OTBETU/ B TIOJTHOM 00BEMe Ha
JIOTIOJTHUTE/TbHBIN BOTIPOC.

OGy‘-IaEM]:IfI CaMOCTOSATE/IbHO U TIPABU/IBHO DEUINJI 3a[ld4y B 6unere ¥ OTBETUJI C

XOPOLLIO JIOCTaTOYHOM MOJTHOTOM Ha BOTIPOC B OHsieTe, I€MOHCTPUPYS HABBIKM 000CHOBAHUS

TeOpeTHUYeCKHX T10JIOKEeHUI C MOMOIIBIO MperoAaBaTesid.

OO0yuaeMblIil TPUMEHSJT MPABUIBHBIE METO/IBI /1S PEIlieHHs 3a/lauul B OusieTe U
YAOBJIETBOPUTE/ILHO PpacCCKa3a/l OCHOBHLIE TTOJIO’KEHHS TeOPeTUUEeCKOT 0 BOIIpOCa 0e3 06OCHOBaHI/IH, C

TIOMOLL[BIO TIperogaBaTesis.

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

bunere u He PpacCCKa3a/l OCHOBHBI€ ITOJ/IO’KEHHS TeEOPEeTUUECKOI'o BOIIpocCa.

OO0yuaeMblIii He CMOT POZIEMOHCTPHUPOBATh KaKHe-TM00 METO/IbI /1S PeIIIeHHS
TIJI0XO0 3%

3a/iaui B bunere u He PacCCKa3a/l HUKdKUX IT0JIOKeHWH TeOPeTUUYeCKOro BOIIpOoCd.
5.3.2 TunoBble 3apaHusa (oIeHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH

copmupoBanHocTu KomnereHiuu OTTK-1

Ne |B0npoc1,1 |K0;1 ¢hopmupyemoii
KOMIeTeHLUH
1 MaTpuubl. OCHOBHBIE Orepaliuy HaJ, MaTpULIAMHU. OIIK-1
2 Onpegenvreny. OcHOBHbIe CBOMCTBAa. POpMy/IMPOBKa TeopeMsl Jlamiaca. OIIK-1
3 O6patHast MaTpuiia. HaxoxieHue ee 3/1eMEHTOB KaK pelleHre CUCTEM OI1K-1
ypaBHEHUI.
4 JTriHelHasi HE3aBUCUMOCTh CTPOK M PaHT MaTpHILIbI. OTTK-1
5 CrcTembl MMHelHbIX ypaBHeHUH. Teopema Kponekepa-Kamnenm. @opmyiisl OIIK-1
Kpamepa.
6 (CrcTeMbl OJHOPO/JIHBIX TMHEHHbIX ypaBHeHUH. PyH/iaMeHTa/IbHas CUCTeMa OITK-1




pellieHni.

7 OO6I1iee pelieHre CUCTeMbI HEOJHOPO/IHBIX JTMHEMHBIX YPaBHEHHH. OIIK-1

8 JTriHeliHbIe TIpocTpaHCcTBa. ba3uc 1 pa3MepHOCTb. OI1K-1

9 [TozarpocTpaHCTBa JIMHEMHBIX POCTPAHCTB. OTTK-1

10  [[Ipeobpa3oBaHue Oa3UCOB U KOOPAMHAT BEKTOPOB. Marpuiia mpeoOpa3oBaHUsl. OI1K-1

11  [EBkingoBbl npocTpaHcTBa. CBOMCTBA CKa/IsSIpHOTO Npor3BesieHrs. MaTpuia OI1K-1
["'pama. OpTOHOPMHPOBaHHbIM 6asuc. KoMiuiekcHble eBK/IM0BbI IPOCTPaHCTBa.

12 [Metop oproroHanvsanuu ['pama-IlImuara. OI1K-1

13  |luHeliHble omiepaTopkbl, CBOMCTBA. MaTpulja IMHEMHOTO OrepaTopa. OI1K-1
[IpeoOpa3oBaHKe MaTpPHLIbl IMHEHHOTO OrlepaTopa Mpy 3aMeHe Oa3wca.

14  [MiluBapuaHTHbIe noAnpocTpaHcTBa. CoOCTBEeHHBIE 3HAUEHHUS U COOCTBEHHBIE OITK-1
BEKTOpa JIMHEMHbIX 0NlepaTopOB.

15  [IuHeliHble onepaTopsl B eBK/IMA0BbIX IIpocTpaHcTBax. ConpsbkeHHsd oneparop. [OITK-1

16  (CamocoripskeHHbIe oriepaTopbl. CBoMCTBa COOCTBEHHBIX 3HAUeHUH U OI1K-1
COOCTBEHHBIX BeKTOPOB. [IaroHasbHbIM BU/, CAMOCOTPSPKEHHBIX OT1epaTOpOB.

17  (OpToroHasbsHble U YHUTapHbIE OIepaTophl. OIIK-1

18  [bunuHelHbIe ¥ KBaZipaTUUHbIe (GOPMBI. MaTpuiia OUIMHEHHOU (OPMBI. OIIK-1
[IpeoOpa3oBaHKe MaTpPUIIBI PY 3aMeHe Oa3suca.

19 [Metop JlarpaH)ka npuBeieHUsI KBaJipaTUUHOM (DOPMBI K AMaroHaIbHOMY BUY OITK-1

20  [MeTop opTOrOHANMBHBIX MTPeoOpa30BaHui MpYBeieHNs KBaApaTuyHoi ¢popmbl K [OTTK-1
I1aroHajIbHOMY BUZY

21  |Knaccudukanms kBagpatuuHbix (opm. Kpurtepuii CunbBecTpa OI1K-1

Kputepuu onjeHnBaHus (0LleHOYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)



OueHka Kpurtepuu oLieHUBaHUs

OO6yuaeMmblIif CAaMOCTOSITETLHO ¥ TIPAaBIJIBHO PELI 33/1auy B OusieTe v OTBETHIT B
TIPEBOCXOHO MoJTHOM 00BEMe Ha BOTIpOC B OusieTe, a TakKe Ha JOTIOJTHATE/ILHBIN BOMPOC
TIOBBIILIEHHOM TPYAHOCTH.

OOyuaeMbIii CaMOCTOATETBHO U TIPABUJILHO PEIINI 33Jjauy B OUIeTe U OTBETU/I B

OTJINYHO . N
MoJTHOM 00BEMe Ha BOTIpoC B OusieTe, a TakKe Ha JIOTIOJTHATE/LHBIN BOTIPOC.

O0yuaeMbIii CaMOCTOSATETBHO U TIPABUILHO PEIINI 33Jjauy B OUeTe U OTBETU/I B
OueHb XOPOLLO0 MoJiTHOM 00BEMe Ha BOTIpOC B OusieTe, HO He OTBETU/ B TIOJTHOM 0OBEMe Ha
JTOTIOTHATETbHBIN BOTIPOC.

OOyuaeMblIii CaMOCTOSITENTBHO Y TIPaBUJ/ILHO PeIv/T 3aJjauy B OueTe v OTBETU C
XOpOILIOo JIOCTaTOYHOM ITOJTHOTOM Ha BOTIPOC B OHsieTe, eMOHCTPUPYS HABBIKM 000CHOBAHUS
TeopeTHUeCKHX TIOJI0’KeHUH C MIOMOILBIO TIPperioiaBaTerisi.

OO6yuaeMmblIif IPUMEHSLT ITPaBU/IbHbIe MEeTOZbI /IS pellieHys 3a/lauu B 6urere u
YZI0BJIETBOPUTE/ILHO pacckasas OCHOBHBIE 10JI0’KeHHsI TeOPeTHYeCcKoro Borpoca 6e3 060cHOBaHus, C
TIOMOLL[BIO TIperoiaBaTe/is.

OO6yuaemblIif He CMOT TIPUMEHUTD TIPaBU/IbHBIE METO/IBI /ISl PeIlleHHs 3a/jaull B

Hey/IOB/IETBOPUTETBHO
OuieTe M He paccKa3a OCHOBHbIE TIOJI0XKEHHST TEOPETHUYECKOT0 BOTIPOCa.

OO6yuaemblif He CMOT TPO/IEMOHCTPHUPOBATh KaKue-mi00 MeTO/bl [ij1sl pelleH st
II7I0X0 =
3a71auv B OHsIeTe ¥ He paccKa3al HUKaKUX TT0JIOKeHHH TeopeTUYecKoro BOrpoca.

6. YueOHO-MeTOMUECKOE M HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. beknemumes Imutpuii Bnagumuposrd. Kypc aHamMTiHueckoi reoMeTpud ¥ IMHEMHOU anreOph :
[yueb. asist By30B]. - 5-e u3g., mepepab. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. inbun Bragumup Anekcanzaposud. JIuHeliHas anre6pa : [yue0. A5t yH-TOB 110 CIeIiManbHOCTSIM
"IMpuknaz. mat." u "®usuka"]. - 3-e usg., gom. - M. : Hayka, 1984. - 294 c. - (Kypc Bbicilieif MaTeMaTUKH
Y MaTeMaThueckou Gpu3suku ; BeIM. 6). - 0.95., 207 3k3.

3. BeknemurieBa Jlrogmuna AHatosibeBHa. COOPHUK 3a/1ay 110 aHA/IUTHUYECKOW FeOMEeTPHU U JIMHEHHOH
anrebpe : [yueb. mocobue fy1s pu3.-Mart., uHKeHep.-(hu3. ¥ MHKeHep.-TeXH. CrielidaJbHOCTel By30B] /
nioz pen. [. B. Beknemutiea. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 166 3k3.

4. Xomurkuii [I. B. COOpHUK 3a/1au 110 JTMHeHHOU anrebpe : yueb. mocooue / HHI'Y. - H. HoBropog, :
N3p-Bo Hukerop. rocys-ta, 2007. - 51 c. - 20.00., 50 3k3.

[ononHuTenbHas mureparypa:

1. Kypom Anekcangp 'enHagueBnu. Kypc Beiciieit anre0psl : yue6. A/ CTyJeHTOB yH-TOB. - V31, 11-e,
crep. - M. : Hayka, 1975. - 431 c. : c uepr. - 0.94., 38 3k3.



2. ITpockypsikoB Urops BraaumupoBuu. CO0OPHUK 3aJjau 10 JIMHeHO anrebpe : yue6. mocobue st
CTYy/IeHTOB (pu3.-maT. crieliajibHOCTel By30B. - 3. 7-e. - M. : Hayka, 1984. - 336 c. - 1.20., 97 9k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):
He npenycmotpeno

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY /1)

YueGHble ayAWTOPUM [i/is1 TIPOBeJieHHsl yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIlleHbl MYyJbTUMeAUNWHBIM 000py/0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAicTBaMU 00yYeHHsl.

[MomerieHust A7IsT CaMOCTOSITeIbHOM paboThl 00YUarOIMXCSl OCHAI[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMarOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMMa cocTtaBfieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO 1o Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): Xomuiikuii [Jenrc BnaguMupoBuu, KaHAWaT GU3MKO-MaTeMaTHUYeCKUX HayK, J0LeHT.
3aBepyroruii Kadepoii: BypioB Biagumup AHaTo/ibeBUY, JOKTOP (DU3MKO-MaTeMaTHYeCKUX HaykK.

[Tporpamma oobpeHa Ha 3acejaHuu MeToAandecko komuccruu ot 09.01.2024, mpotokon Ne 6/H.
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