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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynuza 51.0.14 JIuHetiHas anreOpa OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTeIbHOM

IIPOrpaMMBl.

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

3HaHus 68 obaacmu
¢usuxu u
paduogusuku u
ucno/Nb308amb Ux 8
npogeccuoHanbHou
dessmenbHOCMU, 8
mom uucne 8 cgepe
nedazozauyveckoli
desimenibHOCMU;

3HAHUAMU 8 0061acmu puU3UKU
U paouogu3suku

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJICHOCMU ee
UCNOMb308AHUS 0151 peleHUst
HAay4HO-UCCAe008aMenbCKUX
3a0au

OIIK-1.3: Pewaem HayuHo-
uccnedosamenbcKue 3adaull, 8

NuHeliHoll aneebpbl.

YMmeem npumeHsimb OCHOBHOII
annapam auHetiHol anzebpbl 015
peuwleHust 3adau
npogeccuoHanbHoU
OesimenbHOCMU.

Hmeem onbim npakmuueckozo
npumeHeHUs OCHOBHO20
annapama nuHeliHoli aneebpbl
0714 pewleHust 3a0ay no ¢usuke u

mom uucsne 8 cpepe paduogusuxe.
neodazoauueckoil
desimenbHOCMU

OIIK-1.2:

3Haem MemoOb!
00Ka3amenbCmMea OCHOBHbIX
meopem AuHeliHoU anzebpbl.
Ymeem npumeHsmb OCHOBHOU
annapam aAuHeliHol anzebpbl K
aHanusy ¢usuyeckKux acnekmoe
meopuu npu pewleHuU HaQy4Ho-
uccnedosamenbCKUx 3a0ay.
Bnadeem onbimom aHanusa
¢usuueckux acnekmoe auHeliHoil
aneebpbl U 803MOHCHOCMeEl ee
UCNONb308aHUSA 0151 pelieHust
HAyYHO-UCCNe008aMeNbCKUX
3adau.

OIIK-1.3:

3Haem memoObl pelieHus
K/louesblx 3a0ay AuHeiiHotl
anzebpbil.

Ymeem pewamb npakmuueckue

3a0auu 8 obnacmu Gusuku u

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs NPOMeXyTOYHOH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: KonmponbHas
npumeHsmb 6azoeble | hyndameHManbHbIMU 3Haem oCHOGHble NOHAMUS paboma SK3AMEH:

KoumposnbHble
80NpOCh!
IIpakmuueckoe

3a0aHue




desimeibHOCMUL.

paouousuKu ¢ NOMOUbio
NPUKAAOHbIX ACNeKmos
AuHeliHoll anzebpbi.
Bnadeem Hasbikamu
npumeHeHus annapama
AuHeliHoll anzebpbl 0151 peweHust

3adau npogeccuoHanbHoll

3. CTpyKTypa M cojep)XxaHue JUCLUI/IMHbI

3.1 TpyA0eMKOCTb AMCLUIL/ITUHBI

ouHasA
O011as TPY/0EMKOCTD, 3.e. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM UMCJIe
ay/UTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHS JIEKI[HOHHOT0 THIIA 32
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 16
-KCP 2
camocTosTe/bHas padoTa 40
IIpomexyTouyHas arrecTanusa 54
JK3aMeH

3.2. CozepkaHWe JUCIUIIIMHbI

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

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HavmeHoBaHMe pa3[e/noB U TeM JUCLAIUIMHBI Bcero B TOM UHC/Ie
(acen) KonTakTHast pabora (pabota Bo
B3alMO/IeHICTBUY C TIperio/jaBaTesnem),
Yackl U3 HUX
SaHSITHS CamocrosTe/npHas
CEeMHHApPCKOro paGora
3aHATUA TUNa o6yuarowerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THUMa 3aHsATHs/Tabopa
TOpHbBIE
paboThI), Uacel

o) o) 0 0 o}

¢ ¢ ¢ o) o)

0 0 0 0 0
Tema 1. MaTpulbl ¥ onipefie/TUTen 18 6 4 10 8
Tema 2. CrcTeMbl IMHEIHBIX YpaBHEHUN 18 6 4 10 8
Tema 3. JIvHeliHble IPOCTPAaHCTBA 18 7 3 10 8
Tema 4. JIvHeliHble orepaTopsl 17 7 2 9 8
Tema 5. KBazipaTuuHble (JOPMBI 17 6 3 9 8
ATTectarust 54
KCP 2 2




Wroro ‘ 144 ‘ 32 16 ‘ 50 ‘ 40

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

[MpakTUueckye 3aHATHUS OPraHU3YIOTCS, B TOM UKcIie, B opMe MpaKTHUeCKOM IMOAroTOBKY. Ha rmpakTrueckux
3aHATHSX Oos1ee MogPoOHO M3yUyaeTcs POrpaMMHBIM MaTeprasl B TVIOCKOCTH OTPabOTKH MPaKTHUeCKUX YMeHU
Y HaBBIKOB U YCBOEHUsI CIe[yIOIIUX TeM:

Pa3zgen 1. MATPULIBI U1 OITPENEJINTEJIN.

[IpsimoyronbHble MaTpHLbl. CymMMa MaTpuL, IPOU3BeieHre MaTPULIbI Ha YMCJI0, YMHOXKeHHEe MaTpHL].
CgoticTBa 3THX oneparuii. [lepecTaHOBKY, MHBEPCUH, TPAHCIIO3UIMH. OTIpeie/iTe/b KBa[PATHOW MaTPHULIBI,
CBOWCTBa orpeiesiuTeisi. Pas3no)keHue onpejeiuTesisi 10 37eMeHTaM CTPOKHM WK CTOIOLA.

Teopema Jlaraca. OmnpeziesTenb ipou3BeieHust Matpull. O6paTHas MaTpulla, KpUTEPUid

00paTUMOCTH, BbIYMC/IeHe 00paTHOM MaTpPHILIbI.

Pasnen 2. CACTEMBI JIMHENHBIX YPABHEHUI.

Panr matpuiiel. Teopema o 6a3rcHOM MUHOpe. PaHT NTpou3BeieHNst MaTpUL]. DyieMeHTapHbIe peoOpa3oBaHMst
CTPOK MaTpHLibl U UX MPUMEHeHHe K BBIUMC/IEHUIO paHra MaTpuLibl. CHCTeMbl IMHEHHbIX YpaBHeHUH.
OcHOBHBIE OMpe/ieIeHus: YacTHOe U 0011iee peleHnsi, COBMEeCTHBIE U HECOBMECTHBIE CHCTEMBI,
5KBHBa/IeHTHOCTh cucTeM. TeopeMa Kpamepa. Kpurepuii COBMeCTHOCTH CHCTEM JIMHENHBIX YpaBHEHUN
(Teopema Kponekepa-Karennu). Metoz ["aycca peliieHusi cricteM JIMHeHBIX ypaBHeHU. JInHeliHbIe
ozHopogHble cucteMsl (JIOC). CBolicTBa pelieHuid. PyHiaMeHTanbHas cucteMa petneHut (PCP). Teopema o
®CP. CrpykTypa obijero perienus JIOC.

Heopnopogusie cucremsl (JIHC). Ctpykrypa obuiero pemenus JIHC.

Paszen 3. IMHEWHBIE ITPOCTPAHCTBA.

AxcromaTtrKa TUHeHOro BeKTOpHOro npoctpadcTa (JIBIT), mpumepsl, cBoiictea JIBII. JIunHeliHas
3aBUCHMOCTb CUCTeMbI BeKTOpOB B JIBII. Basuc u pa3mepHocTts JIBIT. KoopavHaTe! BeKTOpa B laHHOM baswuce.
Marpuija repexoza oT OZHOTO 0a3uca K pyromy, rpeobpa3oBaHre KOODJUHAT BeKTOpa MPH Mepexoie K
HoBoMYy 0a3sucy. IToanpoctpancTBo. CyMMa U TiepecedeHue Mo/[IPOCTPAHCTB. JIMHeHbIe 000/I0UKU U TEOPEMBI
o pa3MmepHocTU. 3omopdu3m JIBII. EBK/IN/I0BO MPOCTPAaHCTBO, OripefiesieHue

v npuMepbl. HepaBeHcTBa Komnm-ByHAKOBCKOTO U TpeyrosbHUKA. OO6IIuii BUj| CKasIpHOTO MPOM3BeIEHUS B
KOHEYHOMEDPHOM €BKJIMJ0BOM MPOCTpaHCTBe. OPTOrOHaNbHOCT U

OPTOHOPMHPOBAaHHOCTb CUCTeMbI BeKTOPOB. [Ipoliecc opToroHanu3alyy CUCTeMbI BEKTOPOB.

Paszen 4. IMHEMHBIE OITEPATOPBI B KOHEUHOMEPHOM JIMHEMHOM

[MPOCTPAHCTBE.

Onpesienenue MMHEHHOTO oriepatopa. [Tpumepsl. O6pa3s U s/[po JTUHeHHOTo orepaTopa. MaTpuIiia TUHEHHOTO
orepatopa B laHHOM 0a3uce. [Tpeobpa3oBaHre MaTpUL{bI OTIepaTopa TMpH Tiepexozie OT 0JHOro Oa3uca K
npyromy. leficTBus ¢ TUHEeHHBIME oriepatopamu. OOpaTHBIN oriepaTop, ero cBoictea. Kputepuii 00paTUMOCTH.
[MoarpocTpaHCTBa, MHBapUAHTHBIE OTHOCUTETBHO oriepaTopa. CoOCTBeHHBIE BEKTOPBI U COOCTBEHHbBIE
3HaueHUs TMHEeMHOTo orepaTopa, UX CBOMCTRaA.

XapaKTepucTUYeCcKoe ypaBHeHHe., YHUTapHBIA M CAaMOCOTIPSKEHHbBIN orepaTopbl. CBOMCTBA COOCTBEHHBIX
3HAYeHUM 1 BEKTOPOB CaMOCOTIPSPKEHHOTO oreparopa. CylijecTBOBaHHEe OPTOHOPMHUPOBAaHHOTO Ha3uca 13
COOCTBEHHBIX BEKTOPOB CaMOCOTIPSPKEHHOTO OTIepaTopa, HaX0K/IeHHUe eTo.

Pasgen 5. KBAJPATUYHBIE ®OPMBI.

JIuHetiHasi, OunvHeliHas ¥ KBagpaTtuuHas popmsbl B JIBIT. Matpuiia kBagpatuuHoii ¢popmel (KD) u ee
npeobpa3oBaHue MpH Nepexoie K HoBoMy 6a3ucy. Panr u ungekc K@. Teopema Jlarpanska o npusesieHnd KO k
IuaroHajbHOMY Buay. Teopema S1ko6u. 3akoH nnepruu K®. Kpurepuii CunbBecTpa Mo0KUTeTbHOR
ornpejeneHHocTH KO.

Tembl IPaKTUYECKUX 3aHSTHM.
1. Onpegenurenu
2. HetictBus ¢ Marpuiamu. OOpaTHasi MaTpuIia



3. Panr maTputibl. JIvHeliHbIe OJHOPO/IHbIE CUCTEMBI.

4. JlvHeliHble HEOJHOPO/HbIEe cUCTeMbl. JIMHelHbIe CUCTEeMBI C [TapaMeTpaMHU.

5. Jlunetinble nognpocTpaHcTBa. CoOCTBeHHBIE UMC/ia U BEKTOPA.

6. KouTtposbHast pabora 1o teme “Onpeiesiutent. CUCTeMBI IMHEWHBIX ypaBHeHU. CoOCTBEeHHbIE UMCIa U
BekTopa”. [IpuBesieHe KBaApaTUYHBIX POPM K KAHOHMUECKOMY BHY METOZOM OPTOrOHA/IbHOTO
npeo6pa3oBaHysl.

7. IlpuBesjeHre KBaZIpaTUUHBIX OPM K KAHOHMUYECKOMY BUZly MeToZamMu Jlarpawxa v SIKoOu.

8. [IpuBefieHNe ypaBHEHUs IOBEPXHOCTH 2-T0 MOPS/IKa K KAHOHUUECKOMY BUAY.

[MpakTUueckasi MTOArOTOBKA Harpae/ieHa Ha GOpMUPOBaHUe 1 Pa3BUTHeE 3HAHUM, YMeHUN 1

HaBBLIKOB MPUMeHEeHHs arrapara JTMHeHHOW anreOpsl A7t pelieHus 3a/jau MpogeCCHOHANbHOMN esaTeTbHOCTH.
TeKy111ii KOHTPOJb YCIIeBaeMOCTH peau3yeTcsi B (hopMe MpoBeieHHsl KOHTPOJIbHOM paboThl 1 TPOBEPKU
BBITIO/THEHHS JIOMAIIHUX 3a/JaHUM.

[IpomexxyTouHas aTTecTalys IPOXOAUT B TPAAULIMOHHOM dopMe (3K3aMeH).

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

CamocrosTenbHasi paboTa CTy/jeHTa NPy U3yueHUU AUCLUIUIMHBI «JIMHeliHas anrebpa» BK/IOYaeT
BBITOJIHEHHe TTPAKTUYeCKUX 3a/laHui 110/] KOHTPOJIeM TIperio/iaBaTelisi, a TakyKe TIOJATrOTOBKY K
KOHTPOJIbHOM paboTe U 5K3aMeHy.

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Ii TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEeXYTOYHOM
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBbie 3ajaHus (oneHOYHOe cpeAcTBO - KoHTposbHas pabora) /i OLIEHKH
chopmupoBanHocTu KomnereHuu OTIK-1:

KonTposnbHast pabora no Teme “Omnpegenutend. CUCTeMbI IMHEMHBIX ypaBHeHUH. COOCTBEHHbIE UKMC/Ia U
BekTopa”



Bapuanr 1.

Haiitn oGpaThyio matpuuy, ecnn A= 2 | |

Sl

Haiitn dhynaameHTanbHYHO CHCTEMY pellieHHil 1 oDluee peweHne NHHeliHol ogHOpoaHOI
2x +6x,—2x,—dx, =0

ad

o
LY

=8x =2, —x +5x, =0
4x, +14x, —8x, - 2x, =0 ~

=X R =3 —3x, =0

CHCTEMEI

(%, —2x, —x, +3x, =5

4x, +x, +x,+2x, =13

HaiiTi ofiee pemernne nuHeiiHOi cHCTEMEL 7 :
fx +4x, +3x, +x, =21

2x, +0x, +3x,—4x, =3

" PR i

T
Penmites cucTemy 4Y = B, rae A = i o -—| I: | a !l -- HOMEp BAIIETD BAPHAHTA.
M n \ "
(2. 2 4)
HaiiTi cobcTBeHHBIE 3HAYEHHA H CODCTBEHHBIE BEKTOPB MATPHIE A =| 2 —1 2
e i

Bapuanr 2.

1 2 3

Haiitn oGpaThyio matpuuy, ecan A= -2 6 9

\-4 -3 8]
Haiit dhynaameHTanbHYRO cHCTEMY pelleHHil 1 oDlee pewieHne NHHeiiHoil onHOpoaHOI
[x + 5x,-3x,—2x,=0
—2x,

x —=3x,+5x,+2x, =0

+x,+4x, =0
CHCTEMEI

_5.1‘, —x,+0x,—2x, =0

3 +2x,—x,+2x, =3
~X =gk, i, =—3
HaiiTi obmee pelenne MTHHEHHOI CHCTEME
X —-d4x, +x, =0
X —X, +3x, +3x, =0
. no on+1) ‘n 2
Peuts cucremy 1Y = £, rae - . ks B = | i | a ! - HOMEp BalIEero BAPHAHTA.
P F \ LI
i S S A
HaiiTi cobcTBeHHBIE 3HA4EHHA H COOCTBEHHEIE BEKTOPLI MATPpHLUE -1 — | 2 11
B a2 l



Bapuanr 3.

3 1 I
2
8 )

Haiiti pvHIAMEHTANBHYID CHCTEMY PEIISHHIT B oDllee pelleHne NHHeliHOH 0gHOpOaH
Ix, +2x, +2x,+x, =0

fad

Haiith oGpaThyo MaTpHuy, ecnn A =| 3
K

i

-3x, +x,—-x,+4x, =0
Ox + 3, 4+ 5x, —2x, =1)

_—‘:"1.'! —4x, +7x, =0}

CHCTEMEL

=3x, +2x, +5x, - 2x, =~

—dx +l3x, +x, =—10

Haiita obdmee peleHHe THHeHHOH CHCTEMBI
P i 2 [ 4 . EI'
X, tax, —ax, —4x, =

2x, —dx, +3x, 4 5x¢, = -8

i PESE &

Peumts cuctemy AY = 4, rae - ,

=

SR
| ; : | a ! -- HoMep Ballero Ba
¥ L

r

14

11
HaiiTi coOcTREHHEBIE 3HAYEHHA W CODCTBCHHEIE BEKTOPR! MATpHUBl 1 — | 7 2
5 |

Fa ka

Bapuanr 4.

i . 1
3 2
2 8

Haiiti dyHaaMeHTaIBHYIO CHCTEMY PEllleHHI 1 obllee pewerne THHeliHOH oqHOpOIH
—x, +3x, +3x, —x, =0

tad

Haiit oGpaTHy0 MaTpHily, ecnd A =

wn

l i
A, s

2x =2x. +x, +3x, ={
5x, +11x, +8x, -6x, =0

3% — X, + 3%, +ax, =0

CHCTEMEIL

[ x —2x. +2x, —4x, =2
-3, +8x, —dx, +12x, =4

HaiiTi obumiee pewenne muHeilinoli cHcTeMEI _
4x, —Tx, +5x;, -12x, =1

=2x +3x, —x, +4dx, =3

I U ‘n 2
| r=]

!
Parmwre rucrasme: AL o orma A | a /! _ unuan namarn ma



BapuaHr 5.



1 1 1Y
HaiiTn oOpaTHyio marpiuy, ecan 4 |1 2 |
v1 1 3
Haiiti hyHIaMeHTANBHYIO CHCTEMY pellcHHI 1 olliee pelenne MHHeHHO oqHOpOIE
(% —x,+x, =0
x—x+x,=0

CHCTEMEI .
=X +x,—x, =l

X — X +Xx, =1
(%, —2x, —x,+3x,=5

4x +x,+x, +2x, =13

HaiiTi obmee pelesne THHEHHOI CHCTEMEI £ .
fx, +dx, +5x,+x, =21

2x+ax, +ax, —dx, =3

foR I C
|"‘-"=|
|

Pewmnts cuctemy AY = 8, roe A = "

T
a ! — HOMED BaLIET) B
i — ] n T _.|' P

Id 1

HaiiTi cobDcTReHHBIE 3HAYMEHHA H CODCTBEHHLIE BEKTOPE! MATPHLE!D - ‘

L
I-a
=]

Bapuant 6.
2 1 1)
HaiiTi obGpaTHyio Marpuny, ecnu -1 11
11 3
Haiitn dyHIaMeHTANEHYIO CHCTEMY pellieHHil H odulee pewenne NHHeiHoil oqHOpOoIE
X +2x, +dx, —3x, =0
3x, +ox, +6x, —4x, =0
CHCTEMEI &
d4x, +5x, - 2x, +3x, =0

| Jx, +8x, +2d4x, —19x, = ()

I AL — X LN =0

T} ¢ +ilx =3
HaiiTn o0wee pemenne THHEHOI CHCTEMEI

X dx,+x,=0

x, —x, +3ixn+3x, =06

i HA4 " n

#=|I

Penmts cucTeMy AX = B, rae < = P
L5

n

2
2 | a !l -- HOMep BalIero B

[Ilatimrrs Anfarmmarrrrs 148 ArTArTATTIrm 17 Adfo i rmoarTrry 10 MATLSTART T L ST It ¥ A = ) g 1



Haiiti dynaaMeHTANBHYIO CHCTEMY pelleHH i 1 o0uiee peleHte THHelHOI ogHopo!
sz —4x, +5x, +3x, =0
1 1 : - |

3x —6x, +4x, 4+ 2x, =0
A, —Bx, +17x, +11x, =0

CHCTEMEL

—3x,+2x, 4+ 5x, —2x, =1

—4x, +15x;, +x, =—10

Haiiti oGimee pelenne THHeHHON CHCTEMEI
P 2x +3x, 3%, 4x, =6

2y —Ax, +3x, +5x, — -8
oo ontl] ‘n 2}
PewnTs cucTeMy 4Y = f, rae - L oa I = | [ h | a ! -- HOMEp Bawero
‘ 2 1 1)
Haiiti cobcTBeHHBIE 3HAMEHHA W CODCTBEHHEBIE BEKTOPH MaTpHue - — |7 2 2|
LT

Bapuant 8.
3 1

] h
Haiitn oOpatHyio Mmarpuny, ecnm 4 | 1 1 1
N
HaiiTi dyHIAMEHTANBHYIO CHCTEMY pelleHHIl 1 0DlLee pelleHHe THHEHHOIH 0THOPO]
—x, +3x, +3x,—x, =0

s

2X —2%, +x% +3x, =0

CHCETEMEI .
=5x, +1lx, +8x, —6x, =10

| Jx, —x, + 53, +5x, =0
v —2x, +2x, —dx, =-2
—5x, +8x, —4dx, +12x, =4

HaiiTi ofwee pemenne MTHHeHHOH cHCTEMBL x . .
dx, = Tx, +5x, —12x, =1

k]

—2x +3x, —x, +4x, =3

" n+1) Cn
B |

Yy
i ; |1 all -- HOMED BAINETD
i L

Pewmts cucremy 4\ = f, rae -

¥

\ #r— 1 M

HaiiTi coOCcTBEHHBIE 3HAMEHHA W CODCTBEHHEIE BEKTOPH MaTpuue, 1= 2 -1 J2
T

n.ﬂ T “



HaiiTn dyHIaMEHTANEHYE) CHCTEMY PEILEHHI | oDIlee pelleHHe THHEHOI 0IHOPOAHOI
2y +6x, —2x,—dx, =0
| 2 L] I

=3X =20 = 4 ax =)
4x, +14x, —-8x, - 2x, =0 )

—x, +10x, —3x, —3x, =1}

CHCTEMEL

(%, —2x,—x,+3x, =5
4%, + X, +X, +ax, =13
Tx, +4x, +3x, 4+ x, =21

2x,+5x, +3x,—4x, =3

Haiiti obee pemenue MTHHEHHOI CHCTEME
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Haiir dyHaaMeHTaANEHYE0 CHCTEMY PEILEHHI 1 oDluee peleHne NHHelHOI 0IHOPOaHOII
x +5x, —3x, - 2x, =0

=2.X) +x, +4x, =0
CHCTEMEL

X —3x, +5x,42x,=0 °

S5x,—x,+6x,—2x, =0

3 +2x, —x + 2x, =3

= +Hlx, =—3
HaiiTi ofiuee pelueHne NHHEHHOI CHCTEMEI

X —4x, +x, =0

Xy =&y FINgFEIN =0
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Haiiti dyyHIaAMEHTANEHYIO CHCTEMY pelteHnii W odilee pemenne THHeHH0I oTHOpOIHC
'.3.1| + 2-1: +2a, +a (

3y +x, —x, +4x, =0
Ox +3x, +5x,-2x, =0

|2, —dx. +7x, =1

CHCTEMEI

—=3x, +2x, +5x, - 2x, = -1
—d4x +13x, +x, =—10
2x +3x, =3x, —4x, =6

2x, —dx, +3x, +5x, =-8

HaiiTi o0imee pemeHie MTHHEHHOH CHCTEMEI
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Bapuanr 12.
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Haiiti obpaTHyio maTpany, ecnm 1= -3 3 2
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Haiitn hynaaMeHTANBHYIO CHCTEMY pelleHHi 1 odulee peleHne THHEHHOI OTHOPOIHC
—x; +3x, +3x, - x, =0
2x. —2x, +x, +3x, =10

5x, +11x, +8x, - 6x, =0

3X, — X, +ax,+3x, =0

CHCTEMEI

x —2x,+2x, —dx, =-2

ax, +8x, —4x, +12x, =—4
4x, = 7x, +5x,=12x, =-1 ~

—2x +3x, —x, +4x, =-3

HaiiTi o0mee pemeHie MTHHEHHOH CHCTEMEI
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HaiiT cobcTBeHHEBIE 3HAYEHHA H CODCTBEHHEIE BEKTOPL!I MATPpHIEL, | =



Kputepuu oneHuBanus (oeHOUHOe cpeAcTBO - KoHTpo/ibHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

Bce xommeTeHI[uM (4aCTH KOMIIETEHIUH), Ha (HOPMHUPOBaHNE KOTOPLIX HarlpaBjieHa
JIUCLUIINHA, chOPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
TPeBOCX0JHO

P A TPOJIeMOHCTPHUPOBAHBI 3HAHUS, YMEHWUS, BJIa/IeHHUS TI0 COOTBETCTBYIOIINM

KOMIIETeHLIMAM Hd YPOBHE, BbIlIE IIpeAyCMOTPEHHOT'O nporpaMMoﬁ

Bce kommeTeH1[uM (4acTH KOMIIeTeHIHM), Ha (hOpMHUPOBaHKe KOTOPLIX HarlpaBjieHa
OT/IMYHO JUCLIMIUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$I ObI

0JiHa KoMIleTeHL{Us1 C(hOpMUPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komneTeHIMM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «0UeHb XOPOIIIOo», TIPU 3TOM
X0T$1 ObI O/JHa KOMITETEHI[Us ChOPMHPOBAHA Ha YPOBHE « OUEHb XOPOILIO»

OUeHb XOpoI110

Bce komnieTeHIMY (Y4acTH KOMIIeTeHLMH), Ha (hOpMUPOBaHHe KOTOPBIX HarlpaB/eHa
XOPOIIIO JTUCLIUTUTAHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU ITOM XOTS Obl

0/JlHa KOMITeTeHL[1s1 CHOPMHUPOBaHAa Ha YPOBHE «XOPOLIO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa

JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH
[IOB/IETBOPUTE/ILHO

Y P 3TOM XOTsI ObI O/IHa KOMITeTeHLMs1 chopMUpOBaHa Ha yPOBHe

«yZIOBJIETBOPUTE/IEHO»

Xortsi 661 0/fHa KOMIIeTeHLIYsI CPOPMUPOBAHA Ha YPOBHE «HEY/IOB/IETBOPUTENILHO,

HeY/J0B/IeTBOPUTE/ILHO N
HU O/IHa U3 KOMIIeTeHLIMi He c(pOpMHPOBaHa Ha yPOBHE «ILJIOXO»

TJI0X0 XoTst ObI 0/THAa KOMITeTEHITUS CHOPMUPOBAHA Ha YPOBHE «ILJIOX0»

5.2. OnucaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH POMeXXyTOUHOH
arrecranyu

IITkana oueHuBanus c)OpMHPOBAHHOCTH KOMIIETEeHI[UI

Yposen

b

chopmu HeyJ0BJIeTBOP Y/I0BJIeTBO 04YeHb

JI0X0 X0po1I0 OT/IHYHO NPeBOCX0/{HO

POBaHH UTEe/JLHO pHUTe/IbHO XOopouIo

ocTH

KOMIIeT

eHIUH

(uHAMK

aTopa

AOCTHIK He 3a4YTeHO0 3auTeHo

eHus

KOMIIeT

eHIUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHUH 3HAHUI HIDKe o 3HaHUH B 3HaHUH B 3HAHUH B 3HAHUH B
TEOPETHUECKOTO MHWHHAMaJIbHBIX [OTyCTUMBI | 0GBeme, obneme, obneme, obneme,
Marepuarna. TpebOBaHMA. 1l ypOBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpEBBILIAIOLIe
HeBo3M0>XXHOCTB Nmenu mecto 3HAHWM. o1emM o1emM yIolleM M porpamMMmy
OIIEHUTD TMOMHOTY | TpyOble omubKy | JlomyIreHo rnporpaMMme | mporpamme rporpaMme | TMOArOTOBKH.




o TIO/IrOTOBKH
3HaHUI TIO/ITOTOBKH
. JomnyiieHo
BCJIe/ICTBUE MHOTO . HormymieHo TOATOTOBK
HECKOJIbKO
OTKaza HerpyO0bIx HECKOJIbKO u. Ommbok
HecyIIecTBe
obyyatorerocsi ot oIboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumboK
IIpogemoHc
TPHPOBaHBI
[Ipomemonc PHp
[IpogemoHc | Bce
IIpogeMoHC | TPUPOBaHEI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHBbIE OCHOBHBbIe
OrcyTcTBHe OCHOBHBIe PemreHs! VPOBaHHI BCe
ITpu pereHnn yMeHUsI. YMeHWUsI.
MHHUMATbHBIX YMEeHUSI. BCE OCHOBHBIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHHH. PelleHbl Bce | OCHOBHbIE YMeHUsI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeB03MO>XXHOCTb OCHOBHBIe 3a/jaum C PeliieHb! Bce
TIPOZIEMOHCTPUD | 3afaud C 3a7iauu C
OL|eHUTh Ha/lnuue 3a/auu. OT/le/IbHBIM | OCHOBHbIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BrImosHeHsl | u 3a/lauM.
OCHOBHBIe ommbKaMu. | oummbKamu.
BCJIeICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
yMmeHus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKasa B TIOJTHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3a/]aHNs
obyuarolerocs ot obbeMe, HO | HefjoUeTaM | TMOJHOM
omubKu 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | U, obneme Ge3
He B obbeMe, HO
c BBITIOJIHEH HeJloueToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme c
3a/laHusl B
HesloueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBHE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBAaHBI
bIit Habop TPUPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHZapTHBIX 6asoBble HaBBbIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/ja4 He HaBBIKU NIPU Tpu .
JU1st HaBBIKU NIPU TBOPYECKUN
OLIEHWTDb Ha/lMure | TPOZIeMOHCTPHP pelLeHnn perIeHnn
Hagblku pelLeHust peleHnr TOAIXO[, K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJAPTHBI CTaHJApPTHBI peLLeHHI0
BCJIe/ICTBUE HaBbIKU. VIMenu X 33714 C HBIX 3a/ja4
X 3a7a4 C X 3a7au 6e3 HEeCTaHJAPTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM omuboK 1 X 33714
obyuatorjerocsi OT | OMUOKK u oLMbOoK U
u He/[0YeTOB
oTBeTa HeJoueTaMu HeJZloueToB
HeJloueTaMu
IlIlkana oneHMBaHUA [IPU IPOMEXYTOYHOHN aTTeCTaliiu
OneHka YpoBeHb NO/IFOTOBKH
MPeBOCX0/{HO Bce kommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpPMHUpPOBaHME KOTOPLIX HarpaBjeHa
MUCLIMIUIMHA, COpPMHPOBaHBI Ha YPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHUS, YMeHWs, B/afieHUss I10 COOTBETCTBYIOL[MM KOMIIETEHL[SSIM Ha YPOBHEe BBIIIe
peyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce kommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3aUTeHO 04YeHb XOPOIII0 Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOILI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX HarpaB/eHa
JUCLIIIUTMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAOBJeTBOpHUTE/Ib | Bce KommeTeHuMu (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX Harpas/ieHa
HO JUCLIMIUTAHA, C()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | X0Ts Obl OZHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO




TJI0XO0 XoTs1 6b1 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0JUMbIe /ISl OLEHKH
pe3y/IbTaTOB o00yueHHMsI Ha TMPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX
OIleHUBaHMS:

5.3.1 TumnoBbie 3afaHus (oneHOUHOe CpeACcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
chopmupoBanHocTu KomnereHnuu OIMTK-1

1. HepeCTaHOBKI/I, WHBEPCHH, TPAHCIIO3ULNHU, MTOACTAHOBKHU.

2. IIpsimoyro/bHble MaTpuLibl. CyMMa MaTpuLy, Ipou3BeieHre MaTpPUL{bl Ha YKMC/I0, YMHOXKeHUe MaTpUL.
CBoJiCTBAa 3TUX OMeparyi.

3. OnpefienuTenb KBaJpaTHOM MaTpULIBI U er0 CBOKCTBA. Pas/iokeHue onpe/enuTe/Is 110 31eMeHTaM CTPOKU
v cronbua. Teopema Jlarnaca. OripefienyTesnb IPOX3Be/ieHNs] MAaTPHLI.

4. ObparHasi MaTpHIia, KPUTEPHH 00pPaTUMOCTH, BEIUMC/IEHHe 00paTHON MaTpPHIIbI.

5. Panr matpuipl. Teopema o 6a3ucHoM MUHOpe. PaHT nipou3Be/ieHyst MaTpuLl. DJieMeHTapHbIe
npeobpa3oBaHUs CTPOK MATPHILIbI U MX MPUMEHEHUE K BBIUMCTIEHUI0 PAaHTa MaTPUIIbI.

6. CucreMbl JIMHEHHBIX ypaBHEHHﬁ. OcHOBHBIE ornpezesieHrs: 4aCTHOe U 06]]_168 pelieHrsa, COBMeCTHbIE U
HeCOBMeCTHbIe CHMCTeMBbI, SKBMBA/IEHTHOCTH CHCTEM.

7. Teopema Kpamepa. KpuTepuii COBMeCTHOCTH CHUCTEM JIMHEWHBIX ypaBHeHU! (TeopeMa KpoHekepa -
Kanemm). Metog I"'aycca pelieHust CiCTeM JIMHEMHBIX ypaBHEHUH.

8. Jlunetinbie ogHOpogHBIe crcTeMsbl (JIOC). CoiicTBa peltieHnit. @yHAaMeHTalbHasI CUCTeMa pellieHni
(®CP). Teopema o ®CP. CtpykTypa obiriero peitenus JIOC.

9. HeopHopoanbie cucremsl (JTHC). Ctpykrypa obirero perienus JTHC.

10. AkcromatyrKa JTMHeHHOro BeKTOpHOro npocrpaHcTsa (J/IBII), mpumepel, cBorictsa JIBII.

11. JIuHeiiHasi 3aBUCUMOCTh cicTeMbl BeKTOpoB B JIBII. Basuc u pasmepHocts JIBI1. KoopauHath! BeKTOpa B
JaHHOM Oasuce. MaTpwiia repexo/ia ot ofHoro 6aswca K Apyromy, peobpa3oBaHre KOOPAWHAT BEeKTOpa MpU

repexozie K HOBOMy 0a3ucy.

12. TloaripoctpancTBo. CyMMa 1 TiepecedeHue Mo/[IPOCTPaHCTB. JInHelHbIe 000/I0UKU U TEOPEMBI 0
pa3mepHocTy. M3omopdusm JIBII.

13. EBK/MI0BO MTPOCTPaHCTBO, oripefieneHre U npuMepkrl. HepaBeHcTBa Ko - ByHSIKoBCKoro u
TpeyrosibHUKa. OOl BU CKa/ISIPHOTO TIPOM3Be/ieHNs] B KOHEYHOMEPHOM eBK/IHZI0BOM ITPOCTPAHCTBe.
OpTOroHasLHOCTh M1 OPTOHOPMHMPOBAHHOCTh CUCTEMBI BEKTOPOB. [Ipoljecc opToroHanusaliy CHCTEMBI
BEKTOPOB.

14. OnipefienieHvie TUHeHHOTo orepatopa. ITpumepsl. Obpa3s U AApo TMHEHHOTo oreparopa.



15. Matpuiia MHeHoro orneparopa B JaHHOM Oa3suce. [TpeoGpa3oBaHie MaTpHULIbI OrlepaTopa Ipy repexoze
OT ofiHOTO 6a3uca K JApyromy.

16. [deticTBus C MUHEHHBIME orepaTopamu. OOpaTHBIH oriepaTop, ero cBoicTBa. Kputepuii 06paTUMOCTH.

17. TloAripocTpaHCTBa, MHBAPUAHTHBIE OTHOCHUTENBHO orepaTopa. CoOCTBeHHbIe BEKTOPHI 1 COOCTBEHHBIE
3HAUeHUs TMHEeHHOT0 ormepaTopa, UX CBOWCTBA. XapaKTepUCTHUECKOe YPABHEHHE.

18. YHUTapHBIN U caMOCOTPs>KeHHBIH orepaTtopbl. CBOlCTBa COOCTBEHHBIX 3HAUEHWH U BEKTOPOB
camocorpsbKeHHOro orneparopa. CyIjecTBOBaHHe U HAXOXKZeHHe OPTOHOPMHPOBAHHOTO Ha3uca 13

COOCTBEHHBIX BEKTOPOB CAaMOCOTIPSPKEHHOT'O OTiepaTopa.

19. JIunetinas, bunvHeiHast U KBajpatuuHas ¢hopMel B JIBIT. MaTpuija KBazpatuuHoH hopmbl (KD) u ee
nipeoOpa3oBaHue NPy repexo/ie K HoBomy ba3sucy. Panr u nnzgerc KO.

20. Teopema Jlarpanka o nipuBefieHnr K® k auaronaneHOMy Buy. Teopema Skoow.

21. 3akoH nHepuuy K®. Kpurepuii CunbBecTpa MoJI0KATENbHOM onpeieieHHOCTH K.

Kpurepuu oueHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

Bce komnieTeHIUM (YacTH KOMIIeTeHLIMH), Ha Y OpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLUITNHA, chOPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHOY,
MIPOZIEMOHCTPHUPOBAHBI 3HAHUS, YMEHMsI, BIafieHusI 110 COOTBETCTBYIOLINM
KOMITEeTEeHLIMSIM Ha YPOBHe, BhIIlIe TIPeyCMOTPEHHOT 0 TIPOrpamMMOii

TIPEeBOCXO{HO

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OTJINYHO JUCLIMTUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0JiHa KoMIleTeHL{us1 COpMUpPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komnieTeHIMM (YacTH KOMIIeTeHLMH), Ha YOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOPOLLO JUCLIMIVIMHA, C(hOPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XOPOILO», [IPU 3TOM
XOTsI ObI 0/JHa KOMIIeTeHLHsI CPOPMHUPOBaHa Ha YPOBHE « OU€Hb XOPOIIIO»

Bce komneTeH1MY (YacTH KOMIIeTeHIIMi), Ha (POpMUpOBaHMe KOTOPBIX HallpaBjieHa
XOpOILO JUCLIUTUTMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0/lHa KOMITeTeHL[1s1 CQOpPMHUPOBaHA Ha YPOBHE «XOPOLIO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH

Y/OBJIETBOPUTEJTHHO
3TOM XOTsI ObI O/IHa KOMIIETEHLMsI CHOPMUPOBAHA HA YPOBHE
«Y/IOBJIETBOPUTETLHO»
Xorst 6bI 0iHa KOMIIETEHLHsI CHOPMUPOBAHA HA YPOBHE «HEY/IOBIETBOPUTETHHO»
HEey/I0B/IETBOPUTE/TLHO (opmHp P Y P ’

HU OfIHa U3 KOMIIeTeHLIMi He c(pOPMHPOBaHa Ha yPOBHE «ILIOXO»




OueHka Kpurtepuu oLieHUBaHUs

T710X0 Xots 661 0/fHa KOMITeTeHL[UsI CHOPMHUPOBaHA Ha YPOBHE «IJIOX0»

5.3.2 TumnoBble 3afaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

3
=2 1
-3 2 -1

1. BBIUKC/TUTD OTIpe/IeNTUTENh

2. Haiitu obpaTHYO MaTpuIly, ec/u

-1 1-1 0 2
-1 5-3 27
4 3-3 75
3. HaitTu paHr MaTpuLisl B 20-52
~2 3 0 -2 30
A= 1 2 1 = -3 1-1
-3 1-1 -4 3-2 C
4. Ecm , , TO YeMy paBeH 3JIEMeHT MaTpULIbI

5. PelliiTh crcTeMy ypaBHeHU

X, +3x; —2x, =1, {xl —3x;, +2x, =1,
6

x, +4x, +4x; —x, =10

N . x, +4x, —4x; +x, =10



6. Haiitn hyHIaMeHTaIBbHYI0 CUCTEMY pellieHri 1 o01iee pellieHe JTUHeMHOW 0JHOPOAHON
-x, +3x,+3x,—x, =0

2x,—2x,+x,+3x, =0

=5x, +11x, +8x, —6x, =0

N 3x,—x, +5x, +5x, =0
X, —2x,+2x,—4x, =2
—5x, +8x, —4x;, +12x, = -4
4x, —Tx,+5x, —12x, = -1

N N —2x, +3x, —x, +4x, =3
7. Haiitu oOIriee peliieHre TMHEHHOW CUCTEMBI

X=X, —x, =1
x; =0
8. [laHa HeoHOPO/HAsA CUCTEMAa ypPaBHEHUM C 5 HeM3BeCTHBIMU
a) HatiTu o011jee pereHre HEOAHOPOAHON CUCTEMBI YPaBHEHUH.

0) Haiitu dyHzaMeHTaIbHYIO CHCTEMY PellleHUi COOTBETCTBYIOLIEH 0[HOPOJHOM CHCTEMBIL.

B) Haiitu o011jee pelieHre 0HOPOJHOM CUCTEMBI.

n n+1 n 2
A= B =
4X = B n—-1 n 1 n
9. Peluuth cuctemy , Tie s , Anst
a)n=1; 6)n=2; B)N=3; T1)n=4.
x—x, =1
x, =2
10. 3amucaTh CUCTeMY TUHENHBIX YpaBHeHUM B BU/le MaTPUUHOTO YpaBHEHUs

A-x=b

Cc/lenaTh [10BEpKY:

. Hatitu 06]].[68 pelieHre Wr roKa3aTb HeCOBMECTHOCTh. Ecnu cuctema coBmecTHa, TO

11. HaiiTi coOCTBeHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPBI MAaTPHULIbI



—9 5
—4 3

12. JTaHa MaTpHiia IMHEHHOTO OTepaTopa B CTaHAAapTHOM ba3uce:

Haiity Marpuily 3Toro oreparopa B 6a3uce (1,2), (2,1).

13. ITycts A={f1, f2, f3} — cucrema mHorouwnenos f1=2+ t, f2=1+t, f3= —t.
a) Haiitu panr u 6a3y cucteMsl A.
0) MHorousieHbl, He BXoZsiIHe B 6a3y, BEIPa3UTh Yepe3 MHOTOU/IEHbI 0a3bl.

14. Tlycts V1=L(f1,f2), V2=L(gl,g2), rae f1=3 + t2, f2=2 + 22, g1=2t + 13 t2, g2=—12t— 3 t2.

a) Haiitu 6a3suc 1 pa3MepHOCTH repeceyeHust 3TUX TOAMPOCTPAHCTB.
6) Basuc nepeceuenus pas3noxuth o f1,f2 nmno gl, g2.

15. 15151 3aiaHHOM CHCTeMbl BEKTOPOB BBISICHUTD SIB/ISIETCS] /I OHA JIMHEHHO 3aBUCUMOMW WM JIMHEHHO
He3aBUCHMOW? HaiiTi 6a3y cucTeMbl, BBIPa3UTh OCTabHBIE 31eMeHThI Yepe3 6a3y. UeMy paBeH paHT CUCTEMBbI?
al = (-1,-1,-2,-5), a2 =(3,2,1, 1), a3 = (-2,-1,1,4).

16. [lnisi 3a7iaHHOM CHCTeMbl BEKTOPOB BBISICHUTD SIBJISIETCS JT OHA JIMHEMHO 3aBUCUMOMN WU JIMHEHHO
He3aBUCHMOW? HaiiTu 6a3y crcTeMbl, BLIDa3UTh OCTa/IbHbIE 3/1eMeHThI uepe3 Oa3y. UeMy paBeH paHT CHCTEMBbI?
al =(-1,1,0,5), a2 =(0,2,1,-1), a3 = (1,1,1,-6).

17. lana cucrema mHOTOwieHoB f1(t) = 1 —t2, f2(t) = 1 + t3, £3(t) = t — 3, f4(t) = 1 + t + t2 + t3. BBIICHUTD
SIBJISIETCSI JIX OHA JIMHEHHO 3aBUCHMMOM WU TMHEHO He3aBuCUMOM? Haiitu 6a3y cucTeMbl, BLIPa3UTh OCTaIbHbIE
3/1eMeHTHI uepe3 6a3y. UeMy paBeH paHI CHCTEMBI?

18. lana cucrema mHorowieHoB f1(t) = 4 + t+3t4, f2(t) =1 -5t + 6t4, f3(t) = 3+6t —3t4., f4(t) = 1 BbIsICHUTB
SIBJISIETCSI JIX OHA JIMHEWHO 3aBUCHMMOM WU TMHEHHO He3aBUCUMOU. Haiitu 6a3y cucTeMbl, BLIpa3UTh OCTalbHbIe

571eMeHThI uepe3 6a3y. UeMy paBeH paHT CUCTeMBbI?

19. Mano noanpocrpanctBo L= L(al) u BekTop b= (1,1,1), a1=(0,1,1). HaiiTu npoekuuto BekTopa b Ha L(al)
Y OPTOTOHA/IBHYIO COCTaB/AIOLY0. CriesaTb POBEPKY.

Kpurepuu ouenuBanus (oreHoyHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OneHka Kpurepuu orjeHrBaHUs

Bce komneTeHIMM (YacTH KOMIIeTeHIIMH), Ha GOpMUPOBaHKe KOTOPLIX HallpaB/ieHa
HMCHUITJIMHA, C(OOPMHUPOBAHBI Ha OBHE He H1)Xe «IIpeBOCXOOIHO»

HPEBOCXOHO AucK , Chopmup yp p JIHO»,

HpO,Z[eMOHCTpI/IPOBaHLI 3HAHUA, yMEHHH, BHaAeHI/IH 110 COOTBETCTByPOLL]I/IM

KOMIIETEHIIVSIM Ha YPOBHE, BBIIIle TIPeAyCMOTPEHHOTO ITPOTPaMMOM




OueHka Kpurtepuu oLieHUBaHUs

Bce xommeTeH1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
OTJINYHO JUCLIMIUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOTS ObI
0JiHa KoMIleTeHL{us1 COpMUpPOBaHa Ha YPOBHE «OT/IMUHO»

Bce komnieTeHIUY (YacTH KOMIIeTeHLMH), Ha YOpPMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
OueHb XOPOILIO0 JUCLUITMHA, cOPMUPOBaHBI Ha YPOBHE He HIDKe «0UeHb XOPOIII0», TTPU 3TOM
XOTsI ObI 0/JHa KOMIIeTEeHLHsI CYOPMHUPOBaHa Ha YPOBHE « OU€Hb XOPOIIIO»

Bce komneTeH1MY (YacTH KOMIIeTeHLIMi), Ha ()OpMUpOBaHMe KOTOPBIX HallpaBjieHa
XOpOILO JTUCLIUTUTMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIIO», TIPU 3TOM XOTS Obl
0/lHa KOMITeTeHLUs1 CQOpPMHUPOBaHa Ha YPOBHE «XOPOLIO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHIM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKEe «yI0B/IETBOPUTENBEHO», TIPH

Y/OBIETBOPUTEJTHHO
3TOM XOTsI ObI OfIHa KOMIIETEHLMsI CHOPMUPOBAHA HA YPOBHE
«Y/IOBJIETBOPUTETLHO»
Xorst 6bI 0fiHa KOMIIETEHLHsI CPOPMUPOBAHA HA YPOBHE «HEY/IOBIETBOPUTETHHO»

HEY/I0B/IETBOPUTE/TLHO . (opmHp P Y P ’
HU O/IHA U3 KOMIIETEeHI[|i He COPMUPOBAHA HA YPOBHE «II/IOXO0»

TIJI0X0 Xotst ObI OfHa KOMIIETEHIHsI CHOPMUPOBAHA HA YPOBHE «TIJIOX0»

6. YueOHO-MeTOUUYECKOE M HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Kpemep Haywm IlleBeneBuu. JIuHeiiHast anre6pa : YuebHuk u npaktukym st CITO / Kpemep H. I11.,
®pugman M. H., Tpuwmn U. M. ; nog pex. Kpemepa H.III. - 3-e u3a. - Mocksa : FOpaiir, 2021. - 422 c. -
(TIpodeccuonansHOe obpa3oBanue). - ISBN 978-5-534-10169-0. - TekcT : ssekTpoHHbIH // OBC
"FOpatiit"., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=764763&idb=0.

2. BeknemuinieB /[I. B. Pemienne 3a1au U3 Kypca aHaTUTHUeCKON reOMeTPUU U JIMHeHOMW anreOpsl /
Beknemuiues /1. B. - MockBa : ®UUI3BMATJINT, 2014. - 192 c. - bubsumorp.: AOCTyHa B KAPTOUKe KHUTH,
Ha caiite OBbC Jlanb. - Kuura u3 komiekiuu ®U3MATIIUT - MaTtematuka. - ISBN 978-5-9221-1480-6.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=700577&idb=0.

3. ®aapeeB [Imutpuii KoHCTaHTHHOBUY. 3a/lauy T10 BBICIIEH anrebpe : yueb. mocobue Ajist CTyZEeHTOB
BY30B, 00yuaroIIuxcs 1o MaT. crieliuaabHocTIM. - V3. 17-e, crep. - CII6. : Jlanb, 2008. - 288 c. -
(Knaccuueckasi yueGHasi iuteparypa no mareMaTuke) (Knaccuueckue 3a/jadyHAKA U PAKTUKYMBI)
(Yuebnuku /151 By3oB. CrielianibHast iMteparypa). - ISBN 978-5-8114-0427-8 : 232.80., 118 k3.

[ononHuTenbHas uTepaTypa:

1. Beknemuiiesa JI. A. COOpPHUMK 3a/1au TI0 aHA/TMTHUECKOW TeOMETPHUU U JIMHEHHOU anrebpe : [yueb.
nocobue] / mop pea. /1. B. Beknemuiiesa. - U3z, 2-e, nepepab. - M. : ®usmaraurt, 2004. - 496 c. - ISBN



5-9221-0010-6 : 196.10., 36 3K3.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

1) Uneun B.A., Kum I'.[l. JTuneliHas anreOpa v aHaMMTHUECKOM reomeTpusi. YuebHnuk. — M.: MI'Y, 2007.
— 393 c. https://djvu.online/file/FrvvY GuE9qkfd

2) BeknemurieBa JI.A., ITetpoBuy A.FO., Uy6apos M1.A. COOpHUK 3a/1a4 TI0 aHATUTHUECKON reOMeTpUH U
nvHelHoM anrebpe. Yue6Hoe rocobue / [Toa pen. [1.B. beknemuiiieBa —2-e u3., nepepab. — M.:
®usmatnurt, 2004. — 496 c. https://djvu.online/file/zZE4fFBE5Pp6Qx

3) ®on/ 06pa3oBaTe/bHBIX 3MeKTPOHHBIX pecypcoB HHI'Y http://www.unn.ru/books/resources

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMMa cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsmMu OPI'OC BO 10 HampaB/ieHUIO
noarotoBku/crierianbHocty 03.03.03 - Paguodu3uka.

Agtop(b1): [TaBnoB Urops Cepreesuu, JOKTOp (PH3MKO-MaTeMaTUYeCKUX HayK, JOLIEHT
[y6koB Anekcanzip AneKcaH/IpOBHY, JOKTOP (pHU3UKO-MaTeMaTUYeCKHUX HayK, JOLeHT.

3aBeayroumii kadeapoii: [1aBnoB Urops CepreeBuu, JOKTOP (hM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma oo6peHa Ha 3ace/jlaHUM MeToAnueCcKou Komuccuu ot 06.11.25, mpotokom Ne 04/25.
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