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ITacnopTt poHA2 OLEHOYHBIX CPEACTB M0 Y4eOHOI JTHCIUIIIHHE

1. B pesynbraTe u3ydeHus IMCHUILTUHEI «JIuHeitHas anrebpa» y 00ydJaromuxcst JOHKHBI
ObITh cHOPMUPOBAHBI CIEAYIOIINE KOMIIETCHIIUHN

Kareropus kom-
HEeTEHIINN

Kox m HamMeHOBaHUeE
KOMIETEHIINHU

KOII 1 HAMMCHOBAHUC MHAUKATOpA NJOCTHIKCHUA
KOMIICTCHIINHU

yHI/IBepCEUIBHbIe KOMIICTCHIIMH BBIITYCKHUKOB U MHAUKATOPHI UX JOCTUKCHHU A

CucreMHOE U
KPUTUYECKOE
MBILUIEHUE

YK-1. Cnocoben ocy-
HIECTBIIATH MTOUCK, KPH-
TUYECKHHA aHalU3 |
CHUHTE3 HH(OpMaLuy,
HNPUMEHATh CUCTEMHBIH
MOJIXOA JJISl PEIICHHS
IIOCTABJICHHBIX 3aJa4

N/-1 yk-1 3Haer npuHUNbBl cOopa, oTOOpa U
00001meHnss nHGOpMAIKH, METOIUKUA CHCTEM-
HOT0 TOJXOfa AJisi pelieHus: mnpodeccuoHaib-
HBIX 3a/1a4.

N/-2yk-1 YMeeT aHaau3upoBaTh U CUCTEMATH-
3MPOBATH Pa3HOPOHEIE JaHHBIE, OLIEHUBATH d(-
(eKTUBHOCTh TPOIENYp aHalu3a MpodiieM U
NPUHATHS PEHICHUH B Po(ecCHOHAIBHON J1es-
TEIbHOCTH.

N-3yk-1 BeIsBAsSeT cucTeMHBIC CBS3U M OTHO-
HICHUST MEXAY U3Y4aeMbIMH SIBICHUSIMH, MPO-
1eccaMu U/ 00beKTaM1 Ha OCHOBE TIPUHSATON
napagurMol.

N-4yx1 PaccmarpuBaeT BO3MOXKHBIE Bapu-
aHTBl PELICHUS MOCTABJICHHOMN 3aJayu, KPUTHU-
YECKH OL[EHUBAsI MX JIOCTOMHCTBA U HEJIOCTATKH.

2. Tlporpamma onieHUBaHHSI KOHTPOJIUPYEMOH KOMIETECHIIUH:

Pasznen 11l. Cucremsl
JIMHEVHBIX YPaBHEHUH,
Pasznen IV. DiaeMeHTE
MaTpPUYHOTO AHAJIN3A,

Texkymas Kontponmpyemsie Mo- | Kox konTponupyemoit | HanmenoBanue ore-
arrecrauus ITy7U, pa3fenbl (TeMbl) | KOMIETeHIUH (MM €€ | HOYHOTO cpecTBa™*
JUCITUTUTAHBI U UX JacTH)
HauMEHOBaHHE™
KonTposbnas Paznen |. Marpuunas YK-1 KomimiekT 3agannii
pabota Nel anrebpa, JUIS. KOHTPOJIBHOM pa-
Pasznen Il. Cucremsl OOTEI
JIMHEHUHBIX YPaBHEHUM.
Kontponbhas Pasgen IV. Jluneiinoie VK-1 KommnekT 3amanuii
paborta No2 BEKTOpPHBIE TMPOCTPAH- JUTSI KOHTPOJIBHOM pa-
CTBa M TOJ-TIPOCTPaH- OOTBI
CTBa,
Paznen VI. DnemeHTsI
AHAIUTUYECKOW  Teo-
METPUH
CaMOCTOSITEIb- Paznen |. Marpuiibr u VK-1 pabouast TeTpaab
Has paborta (/[3) | onmpenenuTen,
Paznen Il. Bexropras
anreopa,




Pasnen V. DieMmeHTHI
aHAIMTHYECKOM  Teo-
METPHH.

Pazgen VI. DaemeHTHI
JUHEHHOTO  Iporpam-
MUPOBaHUS

TECT

Pazgen |. Marpunbr u

OTIpEICIIUTEIH,
Paznen Il. Bexropnas
anreopa,

Pasznen 11l. Cucremsl
JIMHEHHBIX YPAaBHEHUH,
Pasznen IV. DiaemeHTHI
MaTPUYHOTO aHAJIH3a,
Pasnen V. DieMeHTHI
aHAJUTUYECKOM Ieo-
METPHH.

VK-1

TECT

HpOMe)KyTO‘{HaH arrecranusd

Konx xkoHTpOmmpyemon
KOMIIETEHIIMH (MU ee
YaCTH)

Haumenosanue ore-
HOYHOTO cpeacTBa™*

9K3aMCH

YK-1

Kommekt BOIIPOCOB
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TI'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpesKIeHue

«IIpuonecmposckuii cocyoapcmeennsiii ynusepcumem um. 1.1°. [llesuenkoy

dusnKo-MaTeMaTH4IeCKuii (haKyabTeT

Kadenpa anreopsi, reomerpun u MIIM

KoMmuieKT BonmpocoB /1Jisi NpoBeieHusI IK3aMeHa
no JucuMIInHe «/Iuneinan anceopa»

OCHOBHBIE CBEJICHHUS O MaTpHUIIAX.

Onepanuu Hag MaTpULlaMU.

Onpenennureny KBaJpaTHbIX MaTpHII.

CaoiicTBa ornpeaenurTencii.

Munops! 1 anredpanyecKie AOIOTHEHHS.

OO0patHas MaTpwIa.

Martpuiibl SIeMEHTapHBIX TPeoOpa30BaHMIA.

Haxoxnenue oOpaTHOW MaTpUIIBL.

BekTopsI Ha IIIOCKOCTH U B IPOCTPAHCTBE.

N-MepHBIE BEKTOPBHI.

Jluneiinas 3aBUCUMOCTb U HE3aBUCUMOCTH CHCTEMBI BEKTOPOB.

Panr koHeUHOM CHUCTEMBI BEKTOPOB.

Panr matpunel. CtyneH4aTble MaTPHULIBL.

OO0 BUI CUCTEMBI JIMHEHHBIX YPaBHEHHIM,

CucTeMbl N JIMHEHHBIX YpaBHEHHH ¢ N mepeMeHHBIMH. MeToJl 00paTHOH MaTpUIbl U (HOPMYJIBL
Kpamepa.

Pemrenue cucrem MuHEHHBIX ypaBHEHUI MeTo1oM ["aycca u B Tabnmmax [aycca.
Teopema Kponexepa-Kanenim.

OnHOpOAHBIE CHCTEMBI TMHENHBIX YPABHEHHI.

DyHIaMEHTaIbHBIE PEIICHUST OJJHOPOIHOW CUCTEMBI IMHEWHBIX ypaBHEHUI.
Jluneiinoe npoctpancTBo. OnpeaeeHne BeKTOPHOTO IPOCTPAHCTBA.
baszuc BekTOpHOrO MpOCTpaHCTBA.

Ilepexon k HOBoMY Ga3ucy.

Jluneiinbie nmoanpoctpancTBa. CrocoObl 3aJaHUs IMHEHHBIX MOIITPOCTPAHCTR.
EBKIIMIOBBI IPOCTPAHCTBA.

Hopma Bextopa. OpTOHOpMUpPOBaHHAs CHCTEMa BEKTOPOB.
Omnpenenenue 0TOOPaKEHUS.

JIuneiinele oneparopsl. MaTpuia IMHEHHOTO oneparopa.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUCHUSL.

[onsaTHe KkBagpaTHUYHON QOPMBIL.

CBoiicTBa KaHOHUYECKUX (hopm.

Kpurepuit CunbBectpa.

OcCHOBHBIE 33/1a4l HA METOJ KOOPJUHAT.

AdduHHas cricTeMa KOOPIMHAT Ha TNIOCKOCTH.

Paznuunbie ctoco0BI 3aJaHMsT TPSIMOH.

B3aumHoe pacronokeHue 2-X NpsMbIX Ha MIOCKOCTH.

OCHOBHBIE METPUUYECKUE 334A4H.

BexTopHoe npon3BeaeHne 2-X BEKTOPOB.

CMeniaHHOE TPOU3BENEHUE 3-X BEKTOPOB.

Paznuunble criocoObl 3ajaHus MJIOCKOCTH B IPOCTPAHCTBE.

IIpsimast TMHUSA B IPOCTPAHCTBE.



Kpurepum ouenkmu:

OrneHka «OTJIMYHOY BBICTABIISIETCS CTYACHTY, €CJIN JIaH IIOJIHBIM, pa3BepHYTHI OTBET HA I10-
CTaBJICHHBII BOIIPOC, JOKA3aTEIbHO PACKPBITHl OCHOBHBIE IIOJIOKEHUSI TEMBI; B OTBETE IPO-
CJIEKMBAETCS YETKAsl CTPYKTYpa, JIOTHYECKas MOCJIeA0BaTENbHOCTh. OTBET U3JI0KEH JIUTEpa-
TYPHBIM SI3IKOM B TEpMUHAX HayKu. B oTBeTe onyleHbl HeJOUEThI, UCIPABIECHHBIE CTY/AEH-
TOM C ITIOMOUIBIO IIPETIOAABATEIS.

OrneHka «X0poI1I0» BBICTABISETCS CTYAEHTY, €CIM JaH MOJHBIA, HO HEAOCTATOYHO MOCIEN0-
BaTeJIbHBIN OTBET Ha IIOCTABJICHHBIN BOIPOC, HO IIPU 3TOM IIOKAa3aHO YMEHUE BbIIEIUTD CyIlle-
CTBEHHBIE M HECYILECTBECHHbIC IPU3HAKUA U NPUYUHHO-CIIECTBEHHbIE CBsI3U. OTBET JIOTHYEH
Y U3JI0’KEH B TEpMUHAX HayKu. Moryt ObITh gonyiieHs! 1-2 ommuOKu B ONpeIeIeHUH OCHOB-
HBIX TIOHATUH, KOTOPbIE CTYAECHT 3aTPyIHAETCS UCIPABUTh CAMOCTOSITENILHO.

OneHka «y10BJ1eTBOPHUTEIbHO» BBICTABIIAECTCS CTYAEHTY, €CJIHA AaH HEAOCTATOYHO MOJIHBIN U
HE/I0CTaTOYHO pa3BEepHYTHIN OTBET. JIornka 1 mociae10BaTelbHOCTh U3JI0KEHUS UMEIOT Hapy-
mieHusi. JlomynieHsl OmMOKN B PaCKPBITHH MOHATHH, ynoTrpeOieHnu tepMuHoB. CTyIeHT He
CIIOCOOEH CaMOCTOSITENIbHO BBIJCIUTH CYIECTBEHHbIE M HECYILIECTBEHHBIE IPU3HAKU U MPU-
YUHHO-CJIEJICTBEHHBIE CBsI3U. CTYJIEHT MOKET KOHKPETU3UPOBaTh 000OILIEHHbIE 3HAHUS, J0-
Ka3aB Ha MpUMepax MUX OCHOBHBIE MOJIOKEHMS TOJIBKO ¢ MOMOLIbIO IpenoaBaress. PeueBoe
odopmierne TpedyeT MonpaBoK, KOPPEKIHH.

OrneHka «HeyA0BJIeTBOPUTEIbHO» BBICTABIISETCS CTYACHTY, €CJIU HE MOJIy4€Hbl OTBETHI O

0a30BBIM BOIIPpOCaM OTUCHUIIIINHBI.

CocraButelib GO %/ H.H. Jlunypux

— A

« 9 »  ecmmalnsr 2022 1.



TI'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpesKIeHue

«IIpuonecmposckuii cocyoapcmeennsiii ynusepcumem um. 1.1°. [llesuenkoy

dusnKo-MaTeMaTH4IeCKuii (haKyabTeT

Kadenpa anreopsi, reomerpun u MIIM

KomnuekT 3aganumii 1Isi KOHTPOJIbHOM padoTsl Nel

no JucuMIInHe «/Iuneinan anzeopa»

Tema: Matpuunas anreOpa, CUCTEMBI IMHEWHBIX YPABHEHU.
Bapuanm 1
2 -3 -2 5
-3 1 3 -2
1. BeuucnuTh onpenenuTenb 2 2 4 3
-3 -2 2 4
2 1 -1
2. Haiitu oOparnyto MaTpuny ains Mmatpunbl A = (3 1 —2
31 0
x1+x2 +2x3 :4,
3. Pemuts cuctemy IuHEWHBIX ypaBHeHUH o hopmynam Kpamepa { 2x1 — Xy +3x3 =9,
2x1 + 3x2 — X3 = -3
2 1 -6 7 3
4. Boraucmuts D = 2C — (AB)T,ecuA=(5 4 |, B= ( ),C =
4 -5 1
2 =3
-4 5 2
2 -4 3
1 4 -7
Bapuanm 2
1 -3 -2 5
-3 -1 3 -2
1. BeluucnuTh onpeaenuTens 2 2 5 _3
0 -2 2 —4
-1 5 2
2. Haiitu oOparnyto MaTpuny ainsi matpunbl A = 1 4 1
1 21
le - 3x2 — X3 = _1,
3. Pemmts cucremy IMHENHHBIX ypaBHeHH 1o popmynam Kpamepa { 3x1 +x; + 2x3 = 6,
Xy +2x,+x3=5
r1 -5 11 4
4. Boraucmuts D = 2C — (AB)T,ecruA=( 7 -3, B= ( ),C =
-4 -2 1
-2 5
-4 2 1
8 —4 2
0o 4 -7
Bapuanm 3

1. BeuucauTh onpenenuTenb

2 -3 -2 5
-3 0 3 -2
2 3 4 -3
-3 -3 2 4



1 4 1
2. Haiitu obpatnyro matpuiy s matpunisl A = 1 1 4
-1 2 2
2xq — 3%, — 5x3 =1,
3. Pemmwmth cucteMy JMHEHHBIX ypaBHeHHI 10 Gopmyiaam Kpamepa {3x; + x, — 2x3 = —4,
x1 - 2x2 + x3 = 5

12 -1
4, Bprumcouts D = 2C — (AB)T,ecruA = 6 7 ,B=(_3 > _3),
S —4 -5 8
-4 15 2
c=16 -5 8
1 4 -7

Kpurepun onenkmn:
OrneHka «OTJIMYHO» BBICTABIAETCS CTYIEHTY, €ClIM paboTa BBIIOJHEHA MOJHOCTHIO; B JOrHYe-
CKUX PACCYXJIECHUSIX U 000CHOBAHUM PELICHUs HET MPOOEsIOB U OIMOOK; B PELICHUH HET MaTeMa-
TUYECKUX OLIMOOK (BO3MOXHA OJHA HETOYHOCTb, OIIMCKA, KOTOpasi HE SIBJISIETCS CIEACTBHEM He-
3HAHUS WM HETTOHUMaHUsI y9eOHOTO MaTepuana).
O1eHKa «XOPOLI0» BBICTABIISACTCS CTYACHTY, €CIIM paboTa BIINOJIHEHA [TOJHOCThI0, HO 000CHOBa-
HUS 111arOB PELIeHUs HEJJOCTATOUHBI (€CJIM yMEeHUE 000CHOBBIBATh PACCYKJIEHUS HE SIBJISIIOCH CIe-
UATEHBIM 00BEKTOM MTPOBEPKH ); JOMYIIEHA OJJHA OIINOKA.
OneHka «y10BJ1eTBOPHUTEIbHO» BbICTABIISETCS CTY/AEHTY, €CJIU AOMYILIEHO 00jee 0IHOM OmnOKN
win Oojee IByX — TpeX HEJJOYETOB B BBIKJIAIKAX, HO CTYAEHT 001agaeT 00s3aTeIbHBIMU YMEHH-
SMH T10 TIPOBEPSAEMOI TEME.
OneHka «HeyI0BJIeTBOPHUTEIbHO» BBICTABISETCS CTYICHTY, €CIIM JIOMYIIEHbl CYIECTBEHHBIE
OIIMOKH, MOKAa3aBIlIKe, YTO yJyaliuiics He o0naaeT 00g3aTebHBIMM YMEHUSMU 110 JaHHON TeMe

B IIOJIHOW Mepe.

CocraButelib GO %/ H.H. Jlunypux

— A

« 9 »  ecmmalnsr 2022 1.



TI'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpesKIeHue

«IIpuonecmposckuii cocyoapcmeennsiii ynugsepcumem um. 1.1°. [llesuenkoy

dusnKo-MaTeMaTH4IeCKuii (haKyabTeT

Kadenpa anreopsi, reomerpun u MIIM

KomnuekT 3aganmii 1JIsi KOHTPOJIbHOM padoThl Ne2
no JucuMIInHe «/Iuneinasn anzeopa»

Tema: JIuneiinble BEKTOPHBIE IPOCTPAHCTBA U MIOATIPOCTPAHCTBA, JIEMEHThI aHAIMTUYECKON Te0-
METPUH.
Bapuanm 1
1. Haiitu pasmepHOCTb U 6a3uC JIMHEHHOTO IPOCTPAHCTBA, B KOTOPOM 3a/laHbl BEKTOPBI, 3a-
naB 0a3uc, pa3ioKUTh OCTAJIbHBIE BEKTOPHI 110 3TOMY 0a3ucy.
a; = (1,2,3,1); a, = (—-1,0,1,-1); a3 = (0,0,0,3); a4 = (2,1,1,1); as = (2,3,5,4);
2. Haiitu maTpuiy nepexosa ot craporo 6azuca K HOBOMY
(112) e, =(2,-1,3),e3=(2,3,-1);
(2, -1),e; = (3,1,2),e5 = (1,2,1)
I[aHI,I BepinuHbl Tpeyroibuuka A(—2,3), B(—1,—4), C(3,2). Haiitu:
VYpaBHEHHsI CTOPOH TPEYTOJIbHUKA,
VYpaBHeHHE MeuaHbl, IPOBEACHHON U3 BeplIuHbI C,
Touky nepeceueHust co CTOPOHOI OMCCEKTPHCHI, TPOBEACHHON U3 BEPILINHbI B,
YpaBHEHME BBICOTHI, IPOBEIEHHON U3 BEPUIMHBI A,
YpaBHeHHE NPAMOM, IPOXOIAIIEH Yepe3 BEpIINHY A, mapajuienabHas cropoHe BC.

oooooooll

Bapuanm 2
1. Haiitu pa3MepHOCTb U 6a3MC JIMHEHHOTO MPOCTPAHCTBA, B KOTOPOM 33/1aHbl BEKTOPHI, 3a-
JaB 0a3uc, pa3iokKUTh OCTAJIbHBIE BEKTOPHI [0 3TOMY 0a3ucy.
a; = (1,0,2,1); a, = (—-2,1,1,1); a3 = (0,0,0,2); a, = (—1,1,2,3); a5 = (—2,2,5,7);
2. Haiitu maTpuiy nepexona oT craporo 6asznuca K HOBOMY
(231) e, =(3,1,-2),e3 = (4,5,3);
(3,—1,-3),e; = (1,1,2),e3 = (1,2,5)
I[aHLI BepiuuHbl Tpeyronbauka A(—1,—1),B(3,5), C(—4,1). Haiitu:
YpaBHEHUS CTOPOH TPEYroJbHUKA,
VYpaBHeHUe MeMaHbl, TPOBEIeHHOMN 13 BepIInHBI C,
Touky nepecedeHus co CTOPOHOU OMCCEKTPUCHI, TPOBEIEHHON U3 BEPIIMHBI B,
YpaBHEHUE BBICOTHI, IPOBECHHOMN U3 BEPILUHBI A,
YpaBHeHUe MPsIMOH, MPOXOAsIIEH yepe3 BeplInHy A, napaniensHas cropone BC.

ooooowll

Bapuanm 3
1. Haiitu pa3mepHOCTb U 6a3uC JTMHEHHOTO IPOCTPAHCTBA, B KOTOPOM 3a/1aHbl BEKTOPBI, 3a-
naB 0a3uc, pa3oKUTh OCTAIbHBIE BEKTOPHI 110 3TOMY 0a3ucy.
a; = (1,1,1,1); a, = (—-1,0,1,1); a3 = (0,0,0,1); a4 = (2,3,1,2); as = (2,4,3,5);
2. Haiitu maTpuiy nepexojia oT craporo 6aszuca K HOBOMY
e; = (2,-3, S)ez (31,-2),e5 =(1,-2,1);
{ = ( 1), 92 - (1,2,3),83 - (1' 1' 2)
3. I[aHLI BepimHbl Tpeyronsauka A(1,2), B(—3,4), C(5, —2). Haiiru:



e VYpaBHEHUs CTOPOH TPEYroJbHUKA,

e VYpaBHEHHE MeAHaHbl, IPOBEACHHON U3 BEpIIUHEI C,

e Touky nepeceyeHus: CO CTOPOHOMN OUCCEKTPUCHI, TPOBEACHHON U3 BEPIIUHEI B,

e VYpaBHEHUE BBICOTHI, IPOBEACHHON U3 BEPLIMHBI A,

e VYpaBHEeHHUE NPAMON, MpOXoAsAIIeH yepe3 BepinHy A, napamienbHas cropone BC.

Kpurepum ouenkmn:
OneHka «OTJIHYHOY BBICTABISIETCA CTYACHTY, €clii paboTa BBINOJHEHA MOJIHOCTHIO; B JIOTHYE-
CKHX PaCCYXJICHHUSIX U 000CHOBAHHMH PEIICHUS HET IPOOEIIOB U OMMOOK; B PEIICHUH HET MaTeMa-
TUYECKUX OMIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONKUCKA, KOTOPAast HE ABISETCS CIEICTBUEM HE-
3HAHUS WIK HETIOHUMAaHHs y4eOHOro MaTepuana).
O1eHKa «X0POII0» BBICTABISIETCS CTYEHTY, €ClIi pa0oTa BHIMOIHEHA MOJHOCTHIO, HO 000CHOBA-
HUS IarOB PEIICHHUS HEJJOCTATOUHBI (€CIIM yMEHUE 000CHOBBIBATH PACCYKICHHS HE SIBIISIIOCH CIIe-
UATEHBIM 00BEKTOM MTPOBEPKH ); JOMYIIEHA OJHA OIIHOKA.
OreHka «y10BJ1€TBOPUTEIbHO)» BBICTABIIACTCS CTYACHTY, €CJIU AOMYIIEHO Oojiee 0THOM OmnOKU
win 6osee IByX — TpeX HEJIOUETOB B BBIKJIAIKAX, HO CTYIEHT 00JaaeT 00sS3aTeIbHbIMU YMEHH-
SIMM 110 ITPOBEPSIEMOU TEME.
OrneHka «HeyJI0BJIETBOPUTEJIbHO» BBICTABISCTCS CTYIEHTY, €CIH JIOMYIICHBI CYIIECTBEHHBIC
OIIMOKH, IMOKa3aBIINeE, YTO YJALIHica He 00Ia1aeT 00s3aTeIbHBIMU YMEHUSMH 110 JJAHHOW TeMe

B IIOJIHOW Mepe.

e

CocraBuTelb D %/ H.H. luxypux

« 9 »  coumalna 2022 1.



TI'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpesKIeHue

«IIpuonecmposckuii cocyoapcmeennsiii ynusepcumem um. 1.1°. [llesuenkoy

dusnKo-MaTeMaTH4IeCKuii (haKyabTeT

Kadenpa anreopsi, reomerpun u MIIM

Tect

no JucuMIInHe «/Iuneinan anceopa»

B oannom mecmogom konmpone npumeneHo mecmogoe 3a0aHue Ha 8blOOp 00HO20 Npa-
BUTLHO20 OMEema u3 npeodioNHCeHHbIX 8aPUAHINOS.
3ananmue 1. [Ipu npousBenennn Matpuil Asy, * Boyy MOTyYaEM ...
OTBeT. a) IPOU3BEACHNE MATPUIL HE CYIIECTBYET,

0) C3x4,

B) Cyx2.

2 0
3amanmne 2. Berunciuts D = (AB)T +C,tneA = (3 4 2), B = (1 3), C = ((1) i)

1 0 5 0 &
OTtBer. a)D=(;; 259),
o0=(t 2)

B)D = (—1212 ;95)

1 -2 3
3ananue 3. Haiitu 3Hauenne Maorounesa P(X) = 3X? + X ot Marpuisl X = (2 —4 1).

3 =5 2
-19 =29 24
OtBer. a) ( -7 17 13),
0 7 26
19 -29 24
0) (—7 17 13>,
0 7 26
19 -29 24
B) (—7 20 13).
0 7 26

3ananme 4. BerunciauTe onpeaenuTesb BTOPOro Nopsaka |_1 151 |

OtBer. a) -9,
0)9,



B) 0

3aganue 5. BerunciauTe onpenenuTens ; —1 3 1 .
4 -1 -5
Ortser. a) 40,
0) -40,
B) 0.
3ananme 6. Hanucate paznoxeHue onpeennuTels 0 3JIEMEHTaM YeTBepToro cTojaona
4 6 -2 4
-t 3,3
6 4 4 6

OTtBer. a) |A| = 4M14 + M24_ - 6M44,
6) |A| = 4M14 + M24 + 6M44,
B)|A|:—4'M14+1'Mz4+6'M44,

3ananme 7. Pemuth ypaBHeHue 41} g —Xl =0.
2 -1 5
OtBer. 2) X = 3,
0) Xx= —3,
B) X = —5

1 2 3
3ananne 8. Haiitu o6patHyto matpuiry A™1 s maTpunsr A = (2 3 2).

. 1 —4 5
OTtBer. a)g -4 8 -4
5 4 1

0) oOpaTHast MaTpuIa HE CYIIECTBYET,

1 —4 5
B)| -4 8 —4).
5 —4 1

3ananme 9. [Ipu Kakux 3HaUEHUSIX ¢ MaTpula A = (; g —1 1> He UMeeT 0OpaTHOM.
0 ¢ 1
OtBer. a) 8; 2
0)—8;1
B) 2; =5

1 4 1
3aganue 10. Haiit 0OpaTHYIO MaTpHIy UTS MATPUIEI A = (2 5 —1).

. 1 —4 5
OTBeT.a)E 4 2 3

5 -4 1



1 2 0
6)| -3 5 -4}

2 -4 2
B) 00paTHasi MAaTPHUIIA He CyLlECTBYeT.
-1 0 4 8
3ananme 11. Haiitu panr matpuniel | 3 6 10 —4
1 3 7 2
OtBer. a) rang = 1,
0) rang = 3,
B) rang = 2.

3ananme 12. Cyuras, 4yTO JaHHBIE MATPUILIBI OAMHAKOBOIO IOPSI/IKA, PELIMNTh MATPHUUHOE ypaBHE-
Hue AXB = C.
OtBer.a) X = A"1CB™1,
6)X =B71cA™},
B) X = (AB)™1C
3aganme 13. Pemmre cucremMy JMHEHHBIX YypaBHEHUWH, wucnoib3ys (opmynsr Kpamepa

xl - xz + 2x3 = 1,
—le + Xy + X3 = 2, . Haiitn X1 + Xy + X3.
X1 — X2 + x3 =-1

OrtBer. a) 2,
0) 11,
B) -8

3x1 — 2x5 + 5x3 + 4x, = 2,
3ananme 14. Viccnenys cucreMy JTMHEHHBIX ypaBHEHUH, 16X — 4x, + 4x3 + 3x, = 3, Onpene-
9X1 - 6X2 + BX3 + ZX4 = 4,

JUTh, COBMECTHA WJIM HECOBMECTHA.
OtBeT. a) cucTeMa coBMeCTHA M MMeeT 0oJiee OJHOTO pelleHus],
0) cucTeMa HECOBMECTHA,
B) CUCTEMa COBMECTHA U UMEET €JUHCTBEHHOE PEILICHHE.
3aganue 15. Teopema (Kpownekepa-Kanennu): cucreMa TMHEHHBIX YpaBHEHHUI COBMECTHA TOTJa
Y TOJIBKO TOI'JIa, KOTJaA. ..
[Tponoixuth TEOPEMY.
OTBeT. a) UMeET MPOTHBOPEUYHUBOE YPaBHEHHE.
0) paHr MATPHUIbI CHCTEMbI PABEH PAHIY PACIIMPEHHONH MAaTPHUIbI CHCTEMBI,
B) PaHT CTPOK MAaTPHIIBI PAaBEH PaHTy CTOJIOIOB.
3aganue 16. Eciu panr r marpuilsl Ko3G(GUIMEHTOB MPU MEPEMEHHBIX OJTHOPOIHONW CHCTEMBI
YpaBHEHU MEHbIIIE YUCIIa IEPEMEHHBIX M, TO YUCIIO JIMHEWHO HE3aBUCUMBIX PELIEHUN PaBHO. ..

OTtBeT. a) 7,



0)r —n,
B)Nn—T.
le_ x2+ x3_ x4:3,
4x1 - 2x2 - 2x3 + 3x4_ = 2,
2x1_ xZ+SX3_6X4=1,.
le_ x2_3x3+4‘x4:5

3ananue 17. Pemuts cucteMy ypaBHeHHH MeTo10M ["aycca

OTBeT. 2) cUCTEeMAa HECOBMECTHA,
0) (2,1,—2,-1),
B) (2 — x4, 1+ x4, —2— 3%4,Xx4)
Bamanue 18. Haiitu pasznoxkenue BekTopa x 1o 6asucy a; = (1,1),a, = (2,3),x = (2,1).
Oteert. a) x = 3a; + 2a,,
0) x =4a, — a,,
B) x = 3a; — a,
3aganue 19. Haiiti MaTpuiy mepexoja oT craporo 6asuca K HOBOMY.
Crapsrii 6asuc: e; = (2,3),e; = (1,2)
Hoswiii 6asuc: e’y = (1,4),e’, = (5,—1)

OtBer. a) T = (_52 _1117),
OT= (_51 —1117)

0= )

3ananue 20. Haiitn coOcTBEHHBIE 3HAUSHUSI TMHEHHOTO OTIepaTopa ¢, 33JaHHOTO MaTPHUIIECH
_ (3 -2
My = (—1 2 )
OtBer. 2) 44, = —1, 4, =4,
6) /11 = _1;/12 = 3:
B) Al = 1,12 =4

3aganue 21. Haitftu MaTpuily KBagpatuyHoi (hopMbl

L(x) = —x2 + 6x,x, — 3x,x3 + 4x,%x3 + x5 — 3x2.
-1 6 -3
OtBer. a) L = ( 6 1 4 ),
-3 4 -3
-1 3 -1,5
6) L = ( 3 1 2 )
-1,5 2 -3

1 6 -3
B)L=6 1 4
-3 4 3



7 3 =2
3ananue 22. Jlyns MaTpUIibl ( 3 8 0 ) KBaJIpaTH4HOM ()OPMBI COCTAaBUThH XapaKTepUCTUUE-
-2 0 1
CKOE YpaBHEHHE.
7—-2 3 -2
Orser.a) | 3 8-—1 0 |=0,
-2 0 1-21
A=7 3 -2
0)| 3 A-—8 0 [=0,
-2 0 A-1
7+ A 3 -2
B)[ 3 8+ 4 0 [=0
-2 0 1+4

3aganue 23. Mcnonb3ys coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPUIIbI KBaApaTHY-
HOH (OpMBI f(x) = x12 + 7x§ + 8x41X,, IpUBECTU €€ K KAHOHUYECKOMY BH]LY.
Otger. a) L(y) = y? + 7y2,

6) L(y) = 9y1 - 3,

8) L(y) = y{ + 93
3aganme 24. Vccnenosatk kBagpatnunyio Gopmy L(x) = —x? — 6x% — 4x,x, Ha 3HAKOOTIpE/IC-
JICHHOCTb.
OTBeT. 2) OTPULIATEIBHO ONIPedeJIeHHAS,

0) MOJOXKUTETBHO OTpeeIICHHAs,

B) HEOIpeIeJIeHHAS.

3 6 -2 4
3aganue 25. BorunucianTs onpenenuTensb 0 1 =35 1
' 0 0 =3 0f
0 0 0 1
OrtBer. a) 0,
0) 2,
B) -9

Bananue 26. Jlans! Bepruuasl Tpeyroasanka A(1,4), B(3,—9), C(—5, 2). OnpenenuTs AITHHY €0
MeIHaHbl, IPOBEACHHOMN U3 BEPIIUHBI B.
Otger. a) 15,

0) 12,

B) 13
3aganue 27. OnpeaenuTs yrioBoi KodhGUIHEHT k M 0Tpe30K b, oTcekaeMblid Ha Oy, IS TPSIMOT
2x+3y—6=0.
OtBer. a) k = —;,b =2,

6)k =2,b=—6,



By k=2p=-2

wiN

3aganue 28. [lana npsmas 2x + 3y + 4 = 0. CocraBuTh ypaBHEHHE MPSIMON NTapauIeIbHON 1aH-
HO#1 U mpoxosiieit yepes Touky My = (2, 1).
OtBer.a) 3x + 4y +4 =0,
0)2x+3y—7=0,
B)2x —3y—7=0
Bamanue 29. [lanbl BepnHbl Tpeyroibauka M;(2,1), M,(—1, —1), M3(3, 2). CocraButh ypas-
HEHUE BBICOTHI, IPOBEACHHON U3 BEepIIUHBI M.
OtBer. 2a) 4x + 3y — 11 = 0,

0)3x+4y+4=0,

B)3x—4y+4=0
3amanue 30. [lanbl BepiiuHbl Tpeyroibauka My (2,1), M, (=1, —1), M3(3, 2). CocraButh ypas-
HEHHE CTOPOHBI M, M3,
Oteer. a) 2x — 3y —7 =0,

0)3x—4y—-1=0,

B)3x —4y—7=0
3ananme 31. Berunciuth o00beM  TeTpadapa, IMOCTPOSHHOTO Ha BEKTOPBI ﬁ(3,6,3),
AC(1,3,-2),AD(2,2,2).
OrtBer. a) 18 ky0.ex.

0) 6 xy0.ex.

B) 3 KyO.ex.
Bamanue 32. Jlausl Bepimunbl Terpasapa A(2,3,1), B(4,1,-2),€(6,3,7), D(—5,—4,8). Haiitu
JUTMHY €TO BBICOTHI, OMYIIEHHOM U3 BepIIHHBI D.
Otger. a) 11,

0) 28,

B) 22
3ananue 33. SIBIAIOTCS JM BEKTOPHI

a; = (1,-1,2,2),a, = (—1,-2,3,0),a; = (2,1,-1,2),a, = (1,0,—-2,—-1)

JINHEITHO 3aBUCHUMBIMU?
OTBer. a) HET, HE ABISAIOTCS

0) na, rang = 3,

B) ma, rang = 2
3ananue 34. Haiitu Touky nepeceyeHus npsiMbix 3x — 4y — 29 =0, 2x + 5y +19 = 0.
Ortger. a) (3, -5),



0) (3, 5),
B) (-3, 5)
Bamanue 35. Jlanbl Bepmmnbl Tpeyronsauka A(3,6), B(—1,3),C(2, —1). BeluucauTs mI0maisb.

OrtBer. a) 5 kB. ef.,

0) 10 kB. ef.,
B) 12% KB. e].

3amanue 36. Borumcauts panr cucremsl BektopoB a; = (1,—1,1,—1),a, = (1,—-2,0,—-3), a3 =
(1,1,-2,3),a, = (2,2,—4,6).
OrtBer. a) rang = 2,
0) rang = 4,
B) rang = 3
3ananue 37. Tpeyronsauk ABC noctpoeH Ha BekTopax AB(2,—2,—3); AC(4,0,6). Berauciuth
€ro TUIOIIATb.
Oteer. a) 15 kB. ex.,
0) 14 kB. en.
B) 16 kB. en.
3aganue 38. UeMy paBeH ONpeaenuTellb, €CIIU IBE CTPOKH PAaBHBI?
OTBeT. 2) MIPOU3BEACHUIO SJIEMEHTOB TJIABHOM JIMaroHaH,
0) Hy.110,
B) 1
3aganue 39. Eciiu mepecTaBUTh MECTaMH JIBE CTPOKHU WIIH CTOJIOINA, TO ONPEICIIUTENb. ..
OTBeT. a) paBeH HYIIO,
0) HE U3MEHUTCH,
B) U3MEHUT 3HAK
3aganue 40. MoxeT 1 OJTHOPOHAS CHCTEMA JIMHCWHBIX YpaBHEHUIH HE UMETh (PyHIaMCHTAIb-
HBIX peLIeHU?
OTtBeT. a) Bceria uMeeT GpyHIaMEHTAIbHBIE PEIICHHUS,
0) 1a, Koraa uMeeT OJHO eJMHCTBEHHOE pPellleHre HyJaeBoe,

B) HET

Kpurepun onenkmn:
OlieHKa «OTJMYHO0Y» BBICTABJISIETCS CTYJEHTY 3a MpaBWIbHOE BBIMOTHEHUE Oosee 85% 3ama-
HHH.

OlLieHKa «XOPOII0» BLICTABIAETCSA CTYAEHTY 3a 71-85% mpaBHIILHO BBLITOJIHEHHBIX 3aaHUHN.
Yy y



OrneHka «ya0BJ1e€TBOPUTEIbHO» BBICTaBIsIETCS CTYACHTY 3a 51-70% npaBuiIbHO BBITOIHEH-
HBIX 3aJIaHU.
OlLieHKa «HEeYA0BJIEeTBOPUTEIBHO0Y BBICTABIISIETCS CTYICHTY 32 IIPABUIILHOE BHITTOJIHEHUE Me-

Hee 50% 3amaHui.

CocraButenib CQ/%
« 9 5  cowmattrar 2022 .

H.H. lunypuxk




TI'ocynapcrBeHHoe 00pa3oBaTe/ibHOE YUpesKIeHue

«IIpuonecmposckuii cocyoapcmeennsiii ynugepcumem um. 1.1°. I[lleguenxoy

dusnKo-MaTeMaTH4IeCKuii (haKyabTeT

Kadenpa anreopsi, reomerpun u MIIM

Padouas Terpaab

no JucuMIInHe «/Iuneinan anzeopa»

Komrutekc 3aganuii 111 CaMOCTOSITEIIbHON pabOThI 00YJarOIIerocs.

Tema: Marpuunas anreopa

3aganue 1.

1. Beraucnuts f(A), ecnu:
1 -2 2

1. A=|l-1 1 =2/, f(x)=x3—-3x?—-5x+4E;
2 1 -1
1 -1 -3

2. A=(2 2 -1, f(x)=x>—4x*+6x+ 6E;
-2 1 2
2 -1 =2

3. A=(-1 2 1], f(x)=x3-2x%+5x+11E;
3 -1 2
1 -1 1

4., A=(-2 1 2], f(x)=x3—9x%+ 4x — 7E;
1 3 =2
1 2 -1

5. A=(-1 2 =3], f(x)=x3-3x%+4x+ 9E;
2 -1 1

2. Haiitu oOpatHyto MaTpuIty.
-1 -2 1 -1 -1 2 2 3

1 2 2 3 20,1 2 3 1\
\-2 -2 -2 =37\ 2 -2 -3 =2/

1 1 2 1 2 =3 -4 =2

-1 1 -1 2 2 -1 2 1

‘\-2 -1 -5 2)\-1 -1 =2 -1}/
-1 0 -2 1 2 1 -4 2
3. Pemmth MaTpu4HOE ypaBHEHHE.

1 -2 -1 1 -2 -1
1. (-1 1 2 1'X-[-1 1 2
2 1 -3 1 -1 -1

2 =21 2 =21 3 —4 -2
2. | -1 2 1>'X' -1 2 1 =<1 1 01
-1 1 1 1 1 1 - 5 3




Tema: CrucreMbl TMHENHBIX YpaBHEHUN

1. Pemmth cucTemMy TUHEHHBIX ypaBHeHUH 1o popmyiiam Kpamepa.
2x1 — 3%, — 2x3 + 5x4 = —2; 3x1+xy +2x3 — x4 = —3;
—3x; + x5 +3x3 — 2x, = 1; 9 —2x1 + 2x5 — 3x3 + 2x, = 4;

2x1 + 2x, +4x3 — 3x4 = 7; 2X1 — Xy + 2x3 +4x, = 3;
—3x1 — 2x5 + 2x3 + 4x4 = —3. —x1 +3x; —4x3+3x4 = 7.
3x1 + 2x5 — 2x3 + x4 = —2; X1 +x, —3x3 — 2x4 = —3;
3 2x1 — 3x, + 5x3 + 4x, = —3; 4 2x1 —3x, +4x3 — x4 = 4;
C) —xq +4xy; —4x3 —2x4 = 1 ") —3x; —4x, + 2x3 +3x4, = 8;
3xy — X, + 5x3 + 6x4 = —6. 3x1 + 2xy + x3 —4x, = —12.

2. PemmuTh cucTeMbl IMHEHHBIX ypaBHeHUN MeToaoM ["aycca u XKopmano-I'aycca.

X, —3X, +4X; + 2%, =1,
2X, +4X, —3%X, +3X, = -1,

X1+ X+ x3+ X4+ x5= 7, 3%, + X, +2% =%, =0,
1 3x1 +2x, + x3+ x4 —3x5 = -2, 5 12X, +4X, + 7, + 2X, = 0.
Xy + 2x3 + 2x4 + 6x5 = 23,
5x1 + 4x, + 3x3 + 3x, — x5 = 12.
X =X, -3x, =-1,
5X, +5X, +4X, +7X, =5,
X, — X, —2X, =3,
2x1+ X3 — x3— x4+ x5 = 1, X — X, + X, — 9%, =4,
3] X177 Xt Xt Xy —2x5 =0, 4 (5% =%, +3x% —5x,=2.
3x1 + 3x, — 3x3 +4x; = 2,

4x; + 5x, — 5x3 — 5x, + 7x5 = 3.

3. Haiitu pyHaaMeHTaIbHYIO0 CUCTEMY PEIIEHUH CUCTEMBI OJJTHOPOIHBIX JTUHEWHBIX ypaB-

HEHUU

Nel Ne3
X, —2X, +X —-X, +X%X =0 5%, +6X, —2X, +7X, +4X,
2X, + X, —X; +2X, =-3x, = 0 2%, +3%, = X3 +AX, +2X
3, + X, —X +X, -2% =0 7, +9x, —-3X; +5X, +6X
2X, —5X, +X; —2X, +2% = 0 O+ =3+ X, 46X

Ne2 Ne4
3%, +5%X, +X; - X, + X =0 6X, —2X, +2X; +5X, +7Xg
2X, + X, +X; +7x, —=3% = 0 9%, —3%, +4x; +8x, +9X
3, +4X, —X, +8Xx, —2Xx, = 0 6x, —2%, +6X; +7X, + Xy
2Xx, —-5X, +X, —-2X, +9x = O 3 = Xy 4Ky HAX, = X

Tema. Ananutrueckasi reOMeTpusi B IpocTpaHcTBe. JInHelHbIE onepaTopshl.
Bapuanm 1

Bamanue 1. Terpasap mocTpoeH Ha BEKTOpax E{L —2,2},A_)C{1,2,10}, E{8,4,8}.

YUCJIIUTh.
e OObeM TeTpasapa,
e JInomans OCHOBaHUA,
e JlnuHY BBICOTHI, ONYIIIEHHOW W3 BEPIIUHBI D

Il
O O O o

|
o O O o

Brl-



e cos(AB,BC)
3amanne 2. Hailitu coOCTBEHHBIE 3HAYCHUSI M COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OTepa-

2 1 -3
TOpa 3aJ[aHHOro Marpurei M, = ( 1 -3 1 >

-4 1 1
Bapuanm 2

3anaHue 1. Terpasnp IIOCTPOEH Ha
E{AL, —6,4}, K(_f{—l, -9, -4}, ﬁ{—B, —5, —3}. BuIuuciurs:
e OOBeM TeTpadipa;
ITmomane ocHOBaHHUA,

[ ]
e J[MHY BBICOTBI, OIIYILICHHOW U3 BEPIIUHBI D;
e cos(AB,BC)

3ananue 2. Haiitn coOCTBeHHbIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO Orepa-

BEKTOPAX

2 -3 2
TOpa, 33/laHHOTO MaTpuled M, = (—3 2 2)

1 -1 2
Bapuanm 3

Bananue 1. Terpasap mocTpoeH Ha BEKTOpax E{—IZ,Z, -4}, TC{—4,2,3}, E{—SA, -3}
Brrancnurs:

e OO0bBeMm TeTpasrpa;
[Tnomans OCHOBAHUS

[ ]
e JInuHY BBICOTHI, OMYIIEHHOH U3 BEpIINHBI D
e cos(4B,BC)

3a,I[aHI/IC 2. Haiitu coOcTBeHHBIE 3HAYEHNUS U COOCTBEHHBIE BCKTOPbI JIMHEHHOTO o1Icpa-

-2 3 -3
TOpa, 3aIaHHOTO MaTpuLend M, = <—4 5 —3)
—4 4 =2
Tema. DeMEHTHI JIMHEWHOTO MPOTPAMMHUPOBAHUS
Bapuanm 1

1) Pemnts rpaduuecku cnenyromyro 3agady JMHEHHOTO MpOorpaMMHPOBaHUS:
x1>0,%x2>0;

3x — x9 <12,
3xq +2x9 <18,
—x1 +2x9 <6
Z = 2X1 + 3X2 — max.
2) PemuTh cemyonyro 3aj1a4y JIMHCHHOTO MPOrPaMMHUPOBAHHS CHMILICKC-METOIOM:
x>0, j=3;
8x1 + 6x2 +xg <474
4xl + 2x2 + 2x3 <400
X+ 4x2 + 4x3 <238

Z = 3X1 + 4x2 +2 X3 — max.
Bapuanm 2

1) Pemnth rpadMuecKy CIEAYIONIYIO 331a4y JHHEHHOTO MPOrPaMMHUPOBAHUS:
x12>0,X2>0;

— 3x1 + ZXZ < 16,
Xl < 4,
2x1 - X9 < 2;



Z = 3X1 + 3X2 — max.
2) Pemmmth creayronnyto 3a1aqy JMHEHHOTO TPOTrPAMMHUPOBAHKS CUMILIIEKC-METO0OM:

Xj =0, j=1’3;

4x1 + 6x2 + 8x3 <1200

3xl + 4x2 + 2x3 <480
2x1 + 8x2 + 1Ox3 <1440

Z = 4x1 + 4X2 +3 X3 — max.
Bapuanm 3
1) Pemuth rpadmyecku CIeAYONIYIO 3aa4y JIMHEHHOTO IPOTPaMMHUPOBAHHS:
x1> 0, X2>0;

le - X9 2 8,
4x1 + 2x2 > 6,
4xq >10,

3x2 > 6;

Z = 9X1 + 3x2 — max & min.
2) Pemmtsb cnepyroniyro 3aiady JMHEHHOIO IPOrpaMMUPOBaHUs CUMILIEKC-METOA0M:

x>0, j=13;

9x1 + 7x2 + 5x3 <677
S5xp + 3x2 + 2x3 <300
4x1 + 2x2 + 6x3 <358

Z = 13x1 + 12%» +15 X3 — max.

Kpurepun onenkmn:
OrieHKa «3a4TEeH0» BBICTABIISICTCS CTYACHTY, eciiu BeimoimHwT 100% 3aganuii 1 caMoCTOsI-
TEJIBHOU PabOThI, 3HAET OCHOBHBIE OIIPEIEIICHUS 110 TEME.

OI_IeHKa «HE 32aYTE€HO0» BBICTABIACTCA CTYACHTY B ClIy4asax: HATUIHA OIIMOOK B pacycrax.

CocraBurelb >N /ﬁ H.H. Jlunypux

—
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