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1. Ilepevyenb KOMIeTEHI NI ¢ YKa3aHUEM JTaloB UX ()OPMHPOBaHUS B IIpoLecce OCBOCHUS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

! YVkassiBaercst uH(pOpMAIHS B COOTBETCTBUU C yTBepkIeHHOU PIT]]



Otansl OpMHUPOBAHUS
1.PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocrosTenbHas pabora

Konx u HauMeHoBaHHE KOMIIETEHIINH

YK - 1. CnoocoGeH OCYIIECTBISATh  IOMCK,
KpUTHYECKH aHanW3 © CHUHTE3 WH(pOpMaIuy,
MPUMEHATh CHUCTEMHBIH TMOJXOJ JJIsi  pPEeIIeHUs
IMOCTaBJICHHBIX 3a/1a4

1.PaboTa Ha y4yeOHBIX 3aHITHSIIX
2.CamocTosTenbHas pabota

IIK — 1. CrocobeH ocBauBaThb ¥ HCIOJb30BATH
TeOpeTI/I‘ICCKI/Ie 3HAHHUA U HpaKTI/I‘-IeCKI/Ie YMCHI/ISI H

HAaBbIKM B MPEIMETHOH OO0NacTH NpH pEIICHUU
npogeCcCHOHANBHBIX 3a]1a4

2. Onucanme noka3zaresjiel 1 KPpUTEpHeB OLEHMBAHUS KOMIICTEHIUH HA PAa3JIMYHBIX ITaNax Ux

(l)OpMHpOBaHI/IH, OIMHMCaAaHHUEC IIKAJ OIIeI-II/IBilHI/Iﬂ2

OnenuBa | YpoBeHb | Drtambl Onucanue rnokasaresneu Kpurepun | Illkana
eMble chopmup | popmupoBa OLICHMBAH | OLICHUBAH
KOMIIETE | OBAaHHOC | HUSA usi us
HIUU TH
VK-1 [Toporoe | 1.PaGota Ha | 3HaTh OCHOBBI CHUCTeMHOTO moaxoxaa | [IpakTude [IIkama
bl y4eOHBIX U OCHOBHBIE IIPUEMBI pa3pelICHUs | CKUE OLICHUBA
3aHATHSIX POOJIEMHBIX CUTYaLui 3a/laHus, HUs
2.CamocTost | YMETh OCYILECTBIATh KPUTHYECKHI | BOIPOCHI IIPaKTHY
TEIIbHAas aHaM3 TPOOJNIEMHBIX CUTyallMid Ha | IS €CKOro
pabora OCHOBE CUCTEMHOTO nojxoja, | pazdopa 3allanns
BbIpPa0aTHIBATh CTPATETUIO IEHCTBUI (ompoc), Hlxana
JOKJIabI OLICHUBA
HUs
ornpoca
[Tkama
OLICHMBAaH
us
JOKJIa/1a
[TponBun | 1.PaGota Ha | 3HaTh OCHOBBI cucTeMHoro noaxoxaa | IIpaxtuue | Illkama
YThIN y4eOHBIX U OCHOBHBIE TPHEMBI PA3PEIICHUS | CKUE OLICHMBA
3aHATHSIX POOJIEMHBIX CUTYalui 3a/aHus, HUs
2.CaMocCTOsl | YMETh OCYIIECTBIISATh KPUTHYECKUM | BOIPOCHI IIPaKTHY
TEJIbHAas aHalM3 TPOOJIEMHBIX CHUTyallMid Ha | AJs €CKOro
pabora OCHOBE CUCTEMHOTI'O noaxona, | pazoopa 3aJaHuA
BbIpabaThIBaTh CTpaTeruio AeWcTBuil | (ompoc), Ilxama
Brnagerp MeTomaMu  KPUTHYECKOTO | JOKJIAIBI oLcHuBa
aHaiM3a TPOOJIEMHBIX CHTYalldil Ha HUA
OCHOBE CHUCTEMHOTO MOIX0/1a, ormpoca

? YKa3bIBacTCs uH(pOpMAIHS B COOTBETCTBUU C yTBepkIeHHOU PIT]]
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croco0aMu  pa3pabOTKH  CTpaTeTuu [xasa
JEUCTBUI OLICHUBAaH
ust
JOKJ1aza
[1K-1 ITopor 1. 3namu: coaepxanue | [Ipaktnue | Ilkana
OBBIH Pabota npoecCHOHATBHBIX 337134, 3HATh Kak | CKHE OLICHMBA
Ha OCBauBaTh u ucronp3oBary | SalaHui, HUA
y4eOHBIX BOIIPOCHI IIPaKTUY
TEOPETUYECKHE 3HAHUSA u
3aHATHUA IS €CKOro
X MPaKTUYECKHE YMEHUS U HaBBIKH B pasGopa, 3a7aHus
2 MpeIMETHOM 00JIacTH MpU peleHUN (ompoc) Hlkana
. b
Camocrosrte | TpohecCHOHANBHBIX 3a/1a4 JIOKJIAJIBI OLCHHBA
1 bHas HUS
pabora Ymemu:mionb30BaThCcs  SI3BIKOM  Ma- orpoca
TEMAaTUKU; Hlxana
OIICHUBAH
BECTH MH(OPMaILMOHHO- us
AQHAIUTUYECKYI0 ¥ MH(GOPMaIMOHHO- A0KIana
oubmmorpaduueckyro  pabory ¢
MIPUBJICYCHUEM COBPEMEHHBIX
TEXHOJIOTHM, JIOTHYHO M TPaMOTHO
(hopMynHUpoBaTh M BHICKA3bIBATh CBOU
MBICJIH, ApTYMEHTHPOBATH CBOIO TOUKY
3pEeHUs
ITpon 1. 3namo: coaepxanue | [Ipaktuue IIIkana
BUHYTHIT | Pabora npodeccnoHanbHBIX 3aad, 3HaTh Kak | CKHC OLCHUBA
Ha OCBaMBaTh u HCIIOJIb30BaTh | SAAaHI, HHA
y4eOHBIX BONPOCHI paKTy
TEOPETHUUYECKUE 3HaHUs u
3aHATUA ISt €CKOro
X MPAaKTUUYECKUE YMEHHUS W HaBBIKH B pazGopa, 3a1aHIs
2 MpeAMETHON 00JacTH TpPU pElICHUHU (ompoc) [IIkana
. b
CamocTosaTe HpO(beCCI/IOHaJ'II)HI)IX 3a1a4 JOKJIaabl OLICHUBA
by bHasI HIA
pabora Ymems: 1ONB30BaTHCS SI3BIKOM Ma- ompoca
TEMAaTHKU; Hlxana
OLICHUBaH
BECTH nH(pOpMaIMOHHO- ust
AHATNTHIECKYI0 W HH()OPMAIIMOHHO- AOKIana
oubmorpaduiecKyro pabory ¢
MpUBJICYCHUEM COBPEMEHHBIX

TE€XHOJIOTHM, JIOTUYHO W T'PamMOTHO
(opMyIHMpOBATh U BHICKA3bIBATH CBOU
MBICJIM, apI'YMEHTUPOBATH CBOIO TOUKY
3peHMs], aIanTUPOBATh PE3YJIbTATHI

W3YyYEHUS OHATUH U (aKTOB anreOpbl




U TCOpHMHU YHUCCIT K MKOJIbHOMY
o0pa3oBaTeIbHOMY HpOLECCy

Braoemv: Hay4HBIM CTHJIEM H3JIO-
JKCHUS COI[ep)KaHI/Iﬁ, HaBbIKaAMH
Moucka, cbopa, CuCTeMaTU3aluu U UC-
I10JIb30BaHUA I/IH(I)OpMaLII/II/I, METOAaMU
nu HpI/IeMaMI/I YCTHOI‘O U IIMCBMCHHOT' O
M3JI0KEHHUS TIPEIMETHOTO MaTepraa

HIkana oneHUBAHNUS MPAKTHYECKOTO 3aIaHUS

IToka3arenn basnsl
Brmmonaeno 1o 40% 3amanui 1-3
Beimonineno 41-60% 3amanuii 4-5
Brmonaeno 61-80% 3aganuii 6-7
Brmonaeno 0oiee 81% 3amanni 8-10
[IIkajia oueHNBAHUS YCTHOIO ONpOca
Kpurepuii onienuBanus bannsr

Marepuan H3JI0KEH TMOCIENOBAaTeIbHO M TPaMOTHO, CHAENIaHbl HEOOXOIUMbIe
0000I1IEHNST U BBIBOJIBI

MaTepI/IaJ'I H3JIOKEH IMOCIICAOBATCIIBHO W TI'paMOTHO, CACJIaHbI H606XOI[I/IMBIG
O606HI€HI/I$I U BBIBOAbBI, HO JOMNYHICHbBI HECYHMICCTBCHHBIC HCTOYHOCTH,
HCIIPABJICHHLIC CAMUM CTYJICHTOM.

MaTepI/Ian H3JI0KECH HCIIOJIHO, HO IIOKa3aHO 06HI€€ IMOHMMAaHHEC BOIIPpoOCa H
MNPOACMOHCTPHUPOBAHBI YMCHUSA, AOOCTATOYHBIC [JIA )IaJ'II)HeI\/'IHICFO YCBOCHUA
Marcpurajia, Ujiu UMEJINUCh 3aTPYAHCHUA, UIIN JONYIICHBI OImuOKHU B OIpECaACIICHUA
HOHSITl/Iﬁ, HCIIOJIB30BAHUU TCPMHUHOJIOIWH, HWCIHPABJICHHBIC II0CJIC 3aMeUaHUM
npenoaaBareiisd, Mpru 3TOM CTYACHT ACIAaCT HCO6XOI[I/IMBIG 0606H_IGHI/ISI " BBIBOJIbI

He packppelTo OCHOBHOE coJep)KaHHE y4eOHOrOo Marepuayia, CTYICHT
JIEMOHCTPUPYET HE3HAHWE WM HEIMOHMMaHWe OOoJIbIIeH WM Haubojee BaKHOU
YacTH Y4eOHOTro Marepuana, JOMyCKaeT OMMOKH B ONPEICIICHUH MOHSATHH, TpU
UCTOJIb30BAHUU TEPMHUHOJIOTHHM, KOTOPbIE WM HE WCIPABJIAIOTCA TIOCIE
HECKOJIbKUX 3aMEYaHUH MPernoaBaTes




HIkana oueHUBaAHNS KOHTPOJILHOI padoThI.

ITokazarens baiel
Bremomnaeno no 40% 3amanuit 1-3
Bremonaeno 41-60% 3ananuii 4-5
Brmonaeno 61-80% 3aganuii 6-7
Brmonaeno 0oiee 81% 3amanuii 8-10

3. KOHTPOHLHLIG 3alaHui UM UHbIEC MaTepHuaJjbl, H606X0)II/IMLIe AJIA OHCHKH 3HaHHﬁ,

yMeHHﬁ, HAaBBbIKOB U (I/I.TII/I) OnbITa J€ATCJIBbHOCTH, XaPAKTECPUIYIOLIHUX ITAllbI

¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHUS 00pa30BaTeILHOI MPOrPaMMbl

YK - 1. Cnoco0eH ocymiecTBJIATh NOMCK, KPUTHYECKHUI AHAJIM3 U CHHTE3 HH(OpMaLuu,

NPUMEHATD CHCTEMHbIH MOAXO0 AJIs pelICcHUs MMOCTABJCHHBIX 3aaY4

3uams 0cHO8bI CLUCEMH020 NOOX00a U OCHOBHbLE npuemsl paspeuteHusl l’lpO5Jl€MHblx cumyauuﬁ.

1. Jns kakux wmatpun gomyctumsl onepauuu  A+B, A-B, A+C, A-C,B+C, B-C,

2 -1 4 2 5 -1 2 0
A= ; B= ;C= :

2 1 -3 1 -8 1 -2 5
Haiitn nonmyctrMble CyMMBI M pa3HOCTH 3TUX MATPHIL.

2 3
2. Ins xakux matpui gonyctumsl onepannn FxB, FxC, BxC, rne F = ( j

1 6
11
-1 2 3
B= 1 o s ,C=|1 1|. Haiitu nonyctumsle NpOU3BEACHUS 3TUX MATPUL.
11

L 2 1 12
3. Hokasarb, uto (AxB) =B' x A" mua A= ,B= .
3 5 3 4

-1 3 2 -1} , (0,4 03
4. Pemuth ypaBuenne Ax X =B, ecnmu A= , B= , AT = .
2 4 1 4 0,2 01

Bapuantst otBetoB: 1). {-4; 2}. 2). {-5; 3}. 3).{-2;0}. Caenarb nmpoBepky.

1 2 3
5. Beruncnuts onpenenurens (4 5 6| cmocobom Capproca (criocod TpeyroJbHUKOB).
7 8 9

rIe



1 -2 3
6. Beruncauts onpenenurens (-4 5 —6| cnocobom Capproca (crmocod TpeyrojibHUKOB).
7 -8 9
2 1 0
7. Beraucnuts onpenenurens (3 5 4| cmocobom Capproca (crmoco0 TpeyroJibHUKOB).
2 -1 3
1 3
8. Beruncauth onpenenurens |4 5 6| METOAOM pasiokKEHHUs MO DJIEMEHTaM IEPBOW CTPOKH.
7 9
1 -2 3
9. Beraucnuth onpenenurens (—4 5  —6| METOIOM pa3ioKESHHUS 110 JIEMEHTaM TPEThEH CTPOKH.
7 -8 9
2 1 0
10. Beruuciuts onpenenutesb (3 5 4| METOAOM pa3jiokKeHHS MO AIEMEHTaM TPEThEero CTOJIONA.
2 -1 3

Ymems ocywecmename kKpumuueckuil ananius npoOIEMHbIX CUMYAYUll HA OCHOBE CUCNEMHO20
nooxooa, evlpabamuvléams cmpame2uio Oeticmauil.

Ay)II/ITOpH])Ie U JOMAIIHUE MPAKTHYCCKHUE 3a/IaHUA 1JISl TEKYIIETr0 KOHTPOJIA

2 3 -1 x 3
32 -341
1. Haiiti koaddummieHT npu X B paznoxkeHuu onpexenurens L 1 3 x 2|
4 -15 x 2
3 3121
2 x -1 x 3
3 31 2 -1
2. Haiitu xoapuumenT npu X B pasioxeHuu ompenenutens 1 x 3 1 2.
4 -1 5 4 2
3 x-3-41

1 2
3. [1pu nmomortu anredbpandyeckux AOMOJHEHUIN HaWIUTE OOpaTHYIO MATPUILY AJISI MATPULIBI (3 7].

6



. 7 -1 3 1 (-5 4
Bribepure BepHbIii 0TBET. BapraHThl 0TBETOB 1) ) = ;3) =- :
-3 1 -2 312 -1

4. JIns naaHbIX MaTpull A 1 B HaiiTh oOpaTHBIC MaTPHIBI. Cz[enaTL MPOBEPKY.

2 1 2 2 0 2
A=|-4 0 -5|; 6)B=|{-4 0 5|
3 1 2 3 1 2
2 -1 4 3 -1 2
5. Haiitu cymmy 2A+ AxB+3B, ecru A=|1 3 5 |,B=|2 3 1
2 1 -4 4 5 -3

6. Kakumm wmeromamMum MOKHO HAWTH pelIeHHe KBaJgpaTHOW CHUCTEMBl JHMHEHHBIX anreOpanmyecKux

&% +a,X, =h

. 1™ 272 H

YpaBHEHUN 7 Bapuantsl otrBeroB: MerogoM Kpamepa, merogom ['aycca,
% 8%, =D,

MaTpUYHBIM METOZIOM. BriGepuTe BepHbIil OTBET.

7. KakumMu MeTOJaMM MOKHO HalTH pElIeHUE NMPSMOYIOJbHOM CHUCTEMbI JMHEHHBIX anredpanyecKux

Lo QX T X, Fa5X = bl’
ypaBHEHUIA ? Bapuantel orBeToB: MeromoM Kpamepa, meromom I'aycca,
Ay X) Ay X, +8yX3 = bz

MaTpUIHbIM METOAOM. BBI6epI/ITe BepHHﬁ OTBCT.

1 2
8. Haiitu panr matpunbsl A = (

-1 2
9. Haiitu panr matpunisl B=|2 3 1

10. B oproHopManeHOM 6asuce i, IZ maner Bektopel d=(1,2,3) u b=(3,2,1). Onn suueiino
3aBHCHMBI WITH HE 3aBHCHUMBI?

11. B oproHOpMambHOM Oasuce i, |, K mambl Bektopel a = (1, 2, 3), b= (34,5 uc=321. Ouun
JIMHEHHO 3aBUCUMBI WA HE 3aBHCUMBI?

1 2 10
12. Bepro 1u, uto AxB=Bx A, eciiu A= u B= ?
3 4 01
2 -1 4 1 00
13. Bepuo mu, uto AxB=BxA, ecm A=|1 3 5 |u B=|{0 1 0|?
2 1 4 0 01

1 2

14. Marpuny A= (3 4) IIPUBECTH K TPEYTOJIbHOMY BUAY.



2 -1 4
15. Marpury A=|1 3 5 | mpuBecTd K TPEYroJIbHOMY BHU]Y.
2 1 -4
. . janXi+a,X, =0,
16. /lana ogHOpOIHAS KBapaTHAsK CUCTEMBbI JIMHEHHBIX aIreOpanvyeckux ypaBHEHUN
ay X, +a,X, =0.

a) chOpMyYJIHPYHTE YCIOBUE CYIIECTBOBAHUS CTUHCTBEHHOTO PEUICHUS JAHHOW CHCTEMBI.
0) HA30BUTE 3TO pelIeHHEe Oe3 ero MOUCKa.

. . . . auX Fa,X, =0,
17. JIns oqHOPOAHOW KBAJAPATHON CHCTEMBI JIMHEHHBIX alreOpandecKux ypaBHECHHM
a,, X, +a,,X, =0

chopMyIUpyHTE YCIOBHE CYIIECTBOBAHUS HE CTUHCTBEHHOTO PEIICHUS.

18. Haiinure kakoe-nmubo pemieHre OJHOPOJHON MPSIMOYTOJIBHON CHCTEMBbI JIMHEHHBIX aJlreOpandecKux
o[ X +2%,+3%,=0,
ypaBHEHHHA
X, —2X, +5X; =0.
19. Haiigute kakoe-mu0O0 pelieHue OJHOPOJHON MPSIMOYTOJIbHONH CHUCTEMBbI JIMHEHHBIX allreOpanvecKux
o[ X +2X, + 3%, —4x, =0,
ypaBHCHUI
X, —2X, +5%; +3X, =0.
20. HaiimuTte (yHIaMEHTAIBHYIO CHCTEMY PELICHUH OJHOPOJHOW MPSMOYTOJbHOW CHCTEMBI JTHHEHHBIX
X, +2X, +3X; —4X, =0,

aJ'IFe6paI/ILICCKI/IX ypaBHeHI/Iﬁ
X, —2X, + 5%, + 3%, =0.

Brademv memooamu kpumuueckoco awanuza NpPoOIEMHbIX CUMYAyull HA OCHOBE CUCMEMHO20
nooxoo0a, cnocobamu pazpabomxu cmpameuoeucmeaull.

1. Jlana anre6pa A=(M, *), rae M —MHOKECTBO BEKTOPOB B 3" —MEPHOM BEKTOPHOM IPOCTPAHCTBE,
VX, Ve M[)? ®*Y =X+ )7]. BersacHure, nanHas anreOpa siBIsieTcs: @) TPYNIOH; 6) KOIBIIOM; ¢) TIOJIEM.

BapuaHTbl OTBETOB: TOJIBKO TPYIIIOi; TOJIBKO KOJIBLIOM; TOJIBKO MOJIEM; TPYIIIOH, KOJIBLIOM U TOJIEM.

2. Jlana anrebpa A= <M *> rae M —MHOXeCTBO BEKTOPOB B 3* —MEPHOM BEKTOPHOM MPOCTPAHCTBE,
VX, ¥ eM[X* y=[X, )7]] e [7(, y]—BeKTopHoe [POU3BENEHUE JIBYX BEKTOPOB. BBIACHHTE, HaHHAs

anrebpa ABJIIEeTCA: a) MOHOWAOM; 0) MOJYIPYIIIOW; ¢) TPYIIION;

BapuaHTBl OTBETOB: TOJIBKO MOHOHWJOM; TOJIBKO IIOJYIPYIIION; TOJIBKO TIPYIIION; HU MOHOMAOM, HHU
MIOJIYTPYIIION, HA IPYIIION.
3. CymiecTByeT 1 HEHUTPAIbHBINA 2JIEMEHT anreopsl: A= <M, *> rne M —MHOXKECTBO BEKTOPOB B 3* —

MEPHOM BEKTOPHOM IIPOCTPAHCTBE, VX, Y eM[X* y=[X, )7]] rae [X, Y| —BexTopHOE mpom3BeneHNe

JIBYX BEKTOPOB.



4.  Jlama  anrebpa A=(M, *), e M —MHOXECTBO ~ KBQJPAaTHBIX  TPEXUIEHOB
M ={a,x’ +a,X+a,}, a, &, 8, € Z(a, #0), YU(X),V(x)eM[U*V =U +V], me U +V — cymma nByx

TpEXWICHOB. BrisicHUTE, NaHHas anreOpa sBIsCTCS: a) IPYNION; 6) KOJIBIOM; ) TOJEM.

BapuaHTbl OTBETOB: TOJBKO I'PYIIION; TOJBKO KOJBLIOM; TOJBKO IOJEM; IPYIIOM, KOJBIOM U IOJEM; HU
CPYIIIOW, HU KOJBLIOM U HU IOJIEM.

5. lama anredpa A=(M, *), t1e M — MHOXECTBO KBaJPaTHBIX TPEXUWICHOB
M ={a,X’ +ax+a,}, a, &, 8, € Q(a,-a,-a, #0),
VA(X), B(X) e M| A%B = (a,0,)X* + (a0)X + (aghy) |, A(X) =a,x* +a,x+a,, B(X) =b,x* +bx+b,,

Haiinyure HedTpaabHBIA U OOPATHBIN 3JIEMEHTHI IAHHOK anreopshl.

6. Jlana anrebpa A= <M *> rae M — MHOXECTBO KBaJIPAaTHBIX TPEXUIECHOB
M ={a,x’ +aX+a,}, a, &, 8, €Q(a,-a,-a, #0),
VA(X), B(X) € M[ A% B = (a,b,)X* + (a,b,) X+ (aghy) |, A(X) = a,x* +a,x+a,, B(X) =b,x* +bx +b,,

Bersacaure, nannas anreOpa sBiusieTcs: @) TPYNIOH; 6) KOIBIIOM; ¢) TIOJIEM.

BapI/IaHTbI OTBCTOB: TOJIBKO rpynnoﬁ; TOJIBKO KOJBLOOM, TOJBKO IIOJICM, rpynnoﬁ, KOJbIIOM H IIOJIEM, HH
rpynnoﬁ, HH KOJIBIIOM M HH ITOJICM.

[1+2i ]
L 2-i ]
BapuanTs! otBeToB: a) —1; 6) 0; ¢) 1.
[1+2i ]
[ 2-i ]

Bapuanter otBeTOB: @) —i; 6) 2i; C) I.

7. Hatinute Re

8. Haitmure Im

_1+3z

9. Haligute cyMMy, IpOM3BEACHUE U YACTHOE KOMIUIEKCHBIX YMCEN Z, = =3
+Z

Z,

1
2-i
anredpandeckoit popme.

10. HaiiTi MOIyIIb ¥ apTYMEHT KOMIUIEKCHBIX YHCEN Z, = (O, \/E), z,=(0,- \/5), z, = (3, 4), 3amanHbIX
B KoopauHaATHOM opme Z= (X, y), tme X= Rez, y= Imz.

11. Haiiti MOZyZh U apryMEHT KOMIUTEKCHBIX uncen Z, = (- 3,4),2,= (- 3,- 4), ;= (4, \/§), 3a/TaHHBIX

B KoopAuHaTHOM opme Z= (X, y), rme X= Rez, y= Imz.

3

12. Haittu 7, + z,, 2, '%,, glecmd z,=-3+4i,z2,=1+ i/3.

a8}
N

2



13. Haittu 7%, ecnu 2= 1+ i/3.
14. Pemuts KBajipaTHOE ypaBHeHUe z°+ 27+ 5= 0 Haj 1ojieM JeHCTBUTEILHBIX YHCE.

15. Pemmth KBapaTHOE ypaBHeHUe z°+ 2Z+ 5= 0 HaJl MOJIEM KOMILIEKCHBIX YHCEIL.

Ay)lHTOpHBIe U JOMAINHUEC MPAKTUHYCCKHUE 3aJaHUA 1JISI TEKYHIECTr0 KOHTPOJIA

1. SIBnsercs nu crnepyrolee npaBuio VX, Yy e Q[x *y=X- y] anredpandeckoit onepanueit? Ecnu ga, To

KaKMMH W3 CBOMCTB (2CCOIMATHBHOCTh, KOMMYTaTHBHOCTh, HAJIMYWE HEHUTPAIbHBIX, CUMMETPUUECKHUX
3JIEMEHTOB) 3Ta onepanus oonanaer?

Bapuantel oTBeTOB 1) accomMaTUBHOCTB; 2); KOMMYTaTUBHOCTb; 3); HalU4YMe HEUTPaIHLHOTO
ajeMeHTa; 4) HaIMYMe CHMMETPUYECKHUX AJICMEHTOB; 5) orepaniys He SBISETCS alreOpandecKou.

2. SIBnsieTcst i cienyroniee npaBmio VX, Y€ R(X # O)[X ®Y = Xy] anredpanveckoit onepanueit? Ecnm

na, TO KaKUMH U3 CBOMCTB (acCOLMAaTUBHOCTb, KOMMYTAaTHBHOCTb, HalW4he HEHUTpalIbHbIX,
CUMMETPUYECKHUX JIEMEHTOB) 3Ta orepanus odnagaer?

Bapuantsl oTBeTOB 1) acconuaTHBHOCTS; 2); KOMMYTaTHUBHOCTb,  3); HaJlWuue HEHUTPaIbHOTO
JJeMeHTa; 4) Hamu4ue CUMMETPUUYECKUX DJIEMEHTOB; 5) omepalus He sBISETCS alreOpanveckou.

3. Bepro 1, uto A= (N, +) ecTb anreGpa ¢ HEHTPaNLHBIM dIEMEHTOM?
4. Bepro mm, uto A=(Z, +) ecTb anreGpa ¢ HeliTPATBHBIM HIEMEHTOM?

5. Onpenenure HefiTpaabHEIe dneMeHTHl anredp A =(Z, +) u A, =(Q, x).
6. SIBsiercs m anrebpa A=(Z, +) abeleBoi rpymmoii?

7. SIBnsieTcst M MHOKECTBO KBAJPATHBIX MaTPHUIl TOTYTPYIIION MO CIOKEHUI0?

8. SIBnsieTcst T MHOXKECTBO KBAJPATHBIX MATPHII MOJIYTPYIIIION M0 YMHOKCHHIO?

9. SIBnsieTcs T MHOYKECTBO KBAJPATHBIX MATPUIl MOHOUIOM IO CJIOKEHUIO?

10. SABnsieTcs M MHOXKECTBO KBaJIPATHBIX MAaTPHUI] MOHOUIOM 110 YMHOKEHUIO?

11. SBnsieTcs T MHOXKECTBO HEBBIPOKICHHBIX KBAJPATHBIX MATPHUIL TPYIIIOHN 1O CIOKESHHIO?

12. SIBnsieTcs I MHOXKECTBO HEBLIPOXKIACHHBIX KBAAPATHBIX MATPULL I“pyl'[l'[OfI 10 YMHO)KCHI/IIO?

13. Jlokazarp, uto A= <N, *) —KOMMYTaTHBHAs M aCCOIMATHBHAS aJireOpa Mo Omepaluu B3I THsI

MaKCHMyMa JIByX HAaTypalbHbIX uncer: VX, Y € N[x#*y =max(x, y)]?
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14. lana anre6pa A= <M *> rae M — MHOXECTBO BEKTOPOB B 3" —MEPHOM BEKTOPHOM IPOCTPAHCTBE,
VX, Ve M[)? ®*Y =X+ )7]. Ha3oBute HEUTpaIbHBIN JIEMEHT.

15. Jlama amre6pa A=(M, *), rae M —MHOXECTBO HyIb-BEKTOPOB B 3" —MEPHOM BEKTOPHOM
npocrpancTee, VX, y € M[X*y =X+ y]. HazoBure HPOTHBOMONOXHBIH 3IEMEHT IS IPOM3BOIBHOIO

BEKTOpa X.

IIK — 1. Cnoco0eH ocBauBaTh U HCIOJIb30BATh TCOPETHYCCKUEC SHAHUA H IPAKTHIECCKHUE
YMEHUus 1 HABBIKHA B HpelIMeTHOﬁ odJacTu IpH pEeIICHUN r[poq)eccnona.nbnmx 3agav

Buame: COACPIKAHUC HpO(beCCI/IOHaJILHLIX 3aa4, 3HATb KaK OCBaWBATb U HCIIOJIB30BATH TCOPCTUYCCKUC
S3HAHUA W HNPAKTUYCCKHUEC YMCHUS U HABBIKU B Hpe,Z[MCTHOfl obnactu IIpHu PCHICHUHA HpO(i)GCCI/IOHaHBHBIX
3aaa4.

1. Pasgenute muorouwnen f(x)= x>+ x*+ x*- 2x*+ 2x+ 3 ma wmuorownren ¢(X)= X- 2 pasHbIMHU
crocobamu: 1) «yroakomy», 2) MeToJJOM HeompeaenEHHbIX KodduiueHToB, 3) no cxeme [opHepa (ecnu
BO3MOXkHO). Crienarh MpoBEPKY.

2. Tlpu kakux a u b muorounen f(x)= x*- 7x°- ax+ b umeer umcio 2 KOpHEM KpPaTHOCTH 27
BapuanTst oteetoB: 1) (-1, 3); 2) (4, 20); 3) (3, 4).

3. Ilpu kakux a u b muorownen f(x)= x°- 2x>- 3x°- ax+ b umeer uncna £ 1 KOpHEM KpPaTHOCTH

2?

Bapuantsr otsetoB: 1) (—4, 1); 2) (2, 5); 3) (-4, 3).

4. ITpu nomouu anropur™a Epxinaa naiittu HO/I muorounenos f (x) = x*- 6x3+8x?°+ 3x- 12 n
g(x)= x%- 4x°+ 2X- 8 W BBIPA3UTH €r0 IMHEHHO Yepe3 STH MHOrowIeHbl. CieIaTh IPOBEPKY.

5. Boipasuts HOJI muorounenos f(x)= x*- 6x°+ 8x°+ 3x- 12 u g(x) = x°- 4x*+ 2x- 8 nuHeiiHo

4yepe3 9TH MHOTOWIeHBI. C1enarh MpoBEPKY.

6. MOXHO 1 CKa3aTh, 4TO Cilefyiomee mpaBmio VX, y € N[X*y=X+Yy] sBasercs anrebpandeckoit

onepanmeii? Ecmm nma, TO  KakMMH W3 CBOWCTB (acCOLMAaTUBHOCTh, KOMMYTaTHBHOCTb, HallMUUe

HEWTpaIbHBIX, CHAMMETPHUYECKHUX JIEMEHTOB) 3Ta omepanus odnanaet?

Bapuantel oTBeTOB 1) accouuMaTHBHOCTH; 2); KOMMYTaTHBHOCTb,  3); HaJU4UE HEHUTPaAIBHOTO

aJIeMEHTa; 4) HaJu4ue CUMMETPUUYECKUX 3JIEMEHTOB; 5) omepaius He sBJISeTCs alredpandecKou.

7. MoXHO 7M1 CKa3aTh, YTO ClIeJyIolllee MpaBuwio VX, yeN[x*y: X-y] ABIIETCS anredpanyeckoit

onepanueii? Ecaum pa, TO  KakMMHM M3 CBOMCTB (acCOIMaTMBHOCTb, KOMMYTaTUBHOCTb, HaJIU4HE
HEHTpaJIbHBIX, CHMMETPHUYECKUX JIEMEHTOB) 3Ta oneparus obiaanaer?

BapuanTtsl 0TBeTOB 1) acCOIMaTUBHOCTD;  2); KOMMYTaTUBHOCTD; 3); HAINYUE HEUTPAIbHOTO
3JIeMEHTa; 4) HaJu4ue CUMMETPUYECKUX JIEMEHTOB; 5) olepaliusi He SBJseTcs aareOpaniecKoi.

8. SIBnsiercs yin crnepyroliee NpaBmwio VX, Y € Z[X *Y =X+ y] anreOpanyeckoit onepanueit? Ecnu na, To

KaKUMH M3 CBOMCTB (aCCOIMATUBHOCTh, KOMMYTaTHUBHOCTD, HATMUNE HEHTPAIBHBIX, CHMMETPUYCCKUX
AJIEMEHTOB) 3Ta onepanus oonamaer?
11



BapuanTtel oTBeTOB 1) accomMaTHBHOCTB; 2); KOMMYTaTUBHOCTh;,  3); HaJIMYHWE HEUTPAIHHOTO
AJIEMEHTa; 4) HAIWYHE CUMMETPHUYECKUX DJIEMEHTOB; 5) orepanus He SABIsSeTcs areOpandeckon.

9. SBnsierca nu crnepyromee npaBuio VX, Y e Z[x* y=X- y] anrebpandeckoii onepanueit? Ecnmu na, To

KakKMMU M3 CBOICTB (acCOLMAaTUBHOCTb, KOMMYTATUBHOCTb, HAJIMUUE HEHUTPAIbHBIX, CUMMETPHUUYECKUX
AJIEMEHTOB) 3Ta onepanus oonanaer?

Bapuantsl oTBETOB 1) acconuaTUBHOCTS; 2); KOMMYTaTUBHOCTb;  3); HaJM4u€ HEHUTPaJIbHOIO
AJIEMEHTa; 4) HAIWYHEe CUMMETPHUYECKUX DJIEMEHTOB; 5) orepanus He SABIsSeTcs are0pandeckon.

10. SBnsercs nu cienyrouiee npaBuio VX, Y € Q[x* y=X+ y] anrebpanveckoi onepauuei? Ecnu na,

TO KaKHMH U3 CBOMCTB (aCCOLMATUBHOCTb, KOMMYTaTUBHOCTb, HAJIMYME HEHTPAIbHBIX, CAMMETPUYECKHX
3JIEMEHTOB) 3Ta onepanus oonanaer?

Bapuantsl oTBeTOB 1) acconuaTHBHOCTS; 2); KOMMYTaTUBHOCTb,  3); HaJM4ue HEHUTPaJIbHOTrO
JJIEMEHTa; 4) HAIWYHE CUMMETPHUYECKUX DJIEMEHTOB; 5) orepanus He SBIsSeTCs areOpandecKon.

Vmems: 10MB30BATBhCSA  SI3BIKOM ~ MATEMAaTHUKH; BECTH HMH(DOPMAIMOHHO-AaHATUTUYCCKYI0 M HH-
bopmMaroHHO-01OIHorpadHuecKyro paboTy ¢ HPUBJICYEHHEM COBPEMEHHBIX TEXHOJIOTHM, JOTHMYHO U
rpaMOTHO q)OpMy.HI/IpOBaTI) N BBICKA3bIBATb CBOM MbICIHU, APTYMCHTHUPOBATHL CBOKO TOYKY 3PCHUA,
aIanTHPOBAaTh PE3YJIbTaThl U3yYCHUs MOHATHH W (AKTOB aireOppl M TEOPHH YHUCET K HIKOJIbHOMY
o0pa3oBaTeILHOMY IIPOIIECCY.

1. Haittu HOK muorounenos f(x)= x*- 4x*+ 2x- 8, g(x)= x*- 6x>+ 8x°+ 3x- 12, 3nas ux HOJI
(3amanue 1 U3 npeasiaymiero myHkra). Caenarb mpoOBEPKY.
2. [IpescTaBUTh MHOTOUJICHBI

FO)= (X + x)(x*- 2x- 3)(x+ 1), g(x)= (x*- 27)(x*- 4x- 3)(x+ 1)

B KAaHOHMYECKOW (popMe HaJ MHOXKECTBOM JICHCTBUTENBHBIX unceln U Haiitn ux HOJ d(x) 1 HOK m(x).

1 0 0 0
3. BepHo 11, 9TO B KOJIbIIE KBaJAPATHBIX Marpur, A= 0 of = 10 Matpuilel A u B sBisroTcs
00
NENUTEISIMH 6 = ?
00

4. SIBnsieTcst JIA TTOIKOJTBIIOM KOJIbIIa MHOTOWICHOB N — ¥ CTETIICHM C JICHCTBUTEIBHBIMU KO3 DUIIHeHTaMU
MHO>KECTBO MHOTOWICHOB N — ¥ CTENEHH C IenbIMu Kodppuimuenramu?
5. SBnserca 1M 1oleM Koablo K =<M, +, ><>, e Mz{(x, y): (X, y)e RZ}, oTepamuu +, x
OTIpeJIeTICHBI CIICTYIOIINM 00pa3oM:

V(Xla y1)l (Xz’ yz) eR? [(Xl, y1) + (X21 yz) = (X1 +X, ¥t yz)’ (X1’ y1) X (X21 yz) = (X1 Xy Vi yz)]
6. Ilyctre A =(M, +, x)—anrebpa, tne M=Zv Qv R. Jloka3arp, 4uTo naHHas airedpa ecTh
0ECKOHEUHOE YHCIIOBOE KOMMYTAaTUBHOE KOJIBIIO, [JIE +, X €CTh OOBIYHBIE CIOKEHHE U YMHOKEHUE.
7. llyete K =(M, +, %, 6, €) —Konblo, rae &, € —HelTpaabHbIe YIEMEHTH HOMb U enauHuna. C ydérom
TOTO, 4TO @X X # XX @, pemmure ypaBHenuss axX=b(@a=60) u x-a=b(a=0).
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8. Ilyctb M —wmuoxectBo ¢ynkmmit f: X —>K,, onpenenénnsix Ha MHOXecTBe X R co
3HaUCHUSIMH B Kojble AedcrBuTenbHbIX umcen K, =(R, +, x). [Qma mobsix ¢yskmuii f, geM

orn€pairu —+, X OIPCACIICHBI CICAYIOIMIUM 06pa30M:
def

1) vxeX [(f +9)(x) = f(x)+g(x)}, 2) Vxe X [(f -g)(x)dif f(x)-g(x)}.

MOXHO JTH cKa3arh, 9T0 M — KOJbI0 QYyHKITUI?

9. BepHo JM, 4YTO MHOXCCTBO KBAaJPATHBIX MaTpHIl IIOpsAKa N OTHOCHUTEJIBHO onepaunﬁ CJIIOKEHUA U
YMHOXCHUA MaTpul] €CTh aCCOLIMATUBHOC, HO HC KOMMYTAaTUBHOC KOJIBLIO?

10. Ilyctbe M= {Z tZ=X+ y\/§, X, ye Z} cR. Bepno mu, yto M —KOMMYTaTUBHOE YHCIOBOE

KOJIBIIO.

Brnaoemw: HAayYYHbIM CTHUJICM H3JIOKCHUA COACPIKAHUSA, HABbBIKAMU IMOUCKA, c60pa, CHUCTEMaTU3alMu U
HCITIOJIB30BaHUA I/IH(bOpMaIII/II/I, MCTOAaMU W HIpUEMaMU YCTHOI'O W IIHMCbMCHHOI'O H3JIOKCHUSA
npeaAMETHOIr0O MaTcpualia.

1. Ilycts H:(M, +, ><>—HeK0T0poe MoJie ¢ HEUTpPAIbHBIMH d3JieMEeHTaMu 6 (HOMb) U € (eAMHUIA).

Jlokaxwure, uto € # €.

2. IlpeoOpa3yiiTe KOMILJIEKCHOE YHWCIO U3 anreOpandeckod (oOpMbl B TPUTOHOMETPHYECKYIO H
AKCIIOHEHIIMATBHYIO (POPMBL.
3. IlpeoOpasyiiTe KOMIIEKCHOE YHCIIO U3 TPUTOHOMETPHUECKON (hOpMBI B anredpanyeckyro Gopmy.

4. PemuTe KBaApaTHOE ypaBHeHHE Z° + (1+ I«/é) Z+ (1— |\/§) =0.

5. Pemire KBaapaTtHoe ypaBHeHHe z°+2z+1=0.
6. Ilycts I1= <D , +, ><>—none JICUCTBUTENILHBIX 4HceN. JlOKaKUTe AUCTPUOYTUBHOCTH it N (N> 2)

n n
cnaraembix: VX, X,y Xy, ZEM|| DX 2= (X, - 2)
k=1

k=1
7. Ilycte M — MHOXECTBO BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE Rs, + ecTb 3HaK CymMMa JBYX
BEKTOPOB; X €CTh 3HaK BEKTOPHOI'O IPOMU3BEJICHHUE JBYX BEKTOPOB B IIPOCTPAHCTBE R Bepno 1w, uTo
anredopa A =(M, +, X) ecTb K01b110?
8. Ilycte G = <M, +, X>—HCKOTOpa$I rpymnmna, rae M —Henycroe MHOKECTBO JJIEMEHTOB IPOU3BOJIBLHOMN

npupoja. llepeuncaure HEUTPAIBHBIN AIEMEHT IPYIIIBI HA IPUMEPAX YUCIIOBBIX M HE YUCIIOBBIX TPYIIIL.

9. Mycrs K =(M, +, X) — HEKOTOPOE KOJIBLO, Iie M — HEllyCTOe MHOKECTBO DJIEMEHTOB IIPOM3BOIBHOI

npupoja. llepeuncaure HEUTPAIBHBIN AIEMEHT Ha IPUMEPAX YUCIOBBIX U HE YUCIIOBBIX KOJIEIL.

10. Mycrs I1=(M, +, x) — HEKOTOpPOE MOIeE, T M —HEelyCTOe MHOXECTBO 3JIEMEHTOB IPOM3BOJIBHOM

npupoaa. [lepeuncnure HeMTpanbHbIE IEMEHTHI HA PUMEPAX YUCIOBBIX U HE YHUCIIOBBIX MOJIEH.
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AyIMTOpHBIE U IOMAllIHUE MPAKTHYECKUEe 3aJaHusl I TeKYyLIero KOHTPOJIst

1. HOKa)KI/ITe, YTO MHOKECTBA LIEALIX M YETHBIX LIENBIX YMCEN C OOBLIYHEIMH orncpanusiMu CIOXKCHUA U
YMHOXKCHHS SABJIAIOTCA I/I3OM0p(1)HBIMI/I KOJIbIIaMH.

m
2. Ilycts G, = <D , +>, G, = <M, +> M= {E, mel] } —TIpynnbl  [ENbIX W PalMOHAIBHBIX YHCEIL.
[Noxaxute, uro rpynna G, romopdno rpynne G,.

3. Ilyetrb M ={0}. Aurebpa K, =(M, +, x) sBusercs nu moakombuom komsua K, =(Z, +, x)
OTHOCHTEJILHO oIepanuii +, X ?
4. Ilycts K, = <D , +, ><>, K, = <D , +, ><> — KOJIbI]a WLENbIX W pPalUOHAJIBHBIX YHCEI COOTBETCTBEHHO.

[Toxaxure, yro xoabo K, romopdno komsny K,.

5. Ilycrs IT, = <D , +, ><>, IT, = <D , +, ><> —I0Jie palMOHAJBHBIX W T0J€ JEHCTBUTEIBHBIX YHCEN

coorBercTBeHHO. [Tokaxkure, uro none I, romopdno nomo IT,.

6. Hausl gBa xombua K, = <ZZ, +, ><>, K= <Z, +, ><>, rae Z, —MHOXECTBO YETHBIX LEJBIX YUCEl,
Z — MHOXECTBO LIEJIbIX 4rcen cooTBeTcTBeHHO. SBmstercs it K, moaxomsom xomsa K ?

7. Ilycthb H:(M, +, ><>—HeI<0Topoe MoJIe C HEUTpPaIbHBIMH JJIEeMEHTaMH € (HONb) U € (eaUHUIIA)
Jlokaxure, uto & = —0.

8. Ilycts H:(M, +, ><>—HeI<0Topoe 1ojie ¢ HEUTpaNbHBIMHM 3JeMeHTaMH 6 (Hoib) W e (eauHHIA)
Hoxaxure, uro Vx € I1[x =—(-x)].

9. Myctp H=<M, +, ><>—HeI<0T0poe nojie ¢ HEUTpalbHBIMH dJeMeHTaMH & (HONIb) W e (eaUHHIA)
Hoxaxure, uto VX, y e [I[-(x+y) =—x—y].

10. Ilycts H=<M, +, x>—HeKOT0poe 1oje ¢ HeUTpaJbHBIMU 37IeMeHTaMu € (HOJIb) U € (eIuHUIA)

Joxkaxure, ato VX e M[0-x=0)].

IIpomeskyTOUHAs aTTecTAUMS
Bomnpocsl Kk 3x3aMeHaM

1 kype, 1 cemecTp

1. Marpuusl Hax noneM. Onepanus ciaoxkeHus: MaTpull. CBONCTBA ONEpaIuu CI0KEHHUS.
14
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YMHOXEHUE MaTpHUILl Ha AEUCTBUTEIbHOE YKci0. CBONCTBA 3TOH OIlEpaLMH.

YmHoxeHnne Marpuil. CBoiicTBa 3Toi onepanuu (acCOUUaTuBHOCTb, HE KOMMYTAaTUBHOCTD,
HEUTpaJIbHBIA 21eMeHT). OOpaTHbIE MaTPULLBI.

TpancnoHMpOBaHKE MaTpuUl, TPAHCIIOHUPOBAHNUE IPOU3BEICHUS MATPHIL.

KBagparusie marpunpl. Equanynas marpuna. O0parHsie 1 00paTUMbIE MaTPUIIBL.

Onpenenurtenb KBaipaTHON MaTpuibl. OnpeaenuTens 2,3 nopsakoB. Onpenenurenb N-ro mopsjka.

AnreOpanyeckue TONMOJHEHUSI U MUHOPBI SJIEMEHTa ONPEACIIUTEIIS.
Teopema o pa3ioKeHUH OMPEACTUTEINS 110 3JIEMEHTaM CTPOKH (CTOJI01a).

Cgoiicta onpenenutens. HeoOXxoaumMple U 10CTaTOYHbIE YCIOBHUS PABEHCTBA HYJIIO OIPEACTUTEIS.

Omnpenenurens TPEYroJIbHOTO BUAA.

Brraucnenue o6parHoi MaTpHIIbI IPH MTOMOIIH alTe0pandecKux JTOTOIHEHHMH.

IIpocreiimye MaTpUYHbIE YPABHEHNUS, UX PEILICHUE.

Cucremsl nuneiHbx ypaBHeHuil (CJIY). Pemenus CJIY. Papaocunbhbie CIIY.

Opnopoassie 1 HeonHopoaHble CJIY, cBolicTBa X peleHUi.

DOnemenrtapHsbie ipeodpazoBanus CJIY. PapaocunsHoCcTh CJIY mpu aneMeHTapHBIX
peoOpa3oBaHUsIX.

DneMeHTapHbIE TPE0OPa30BaHHS MATPHIL.

CryneHuarsie cucteMbl TuHENHBIX ypaBHeHUH. [IpuBenenue CJIY k cTyneHyaroMmy BUAY.
Marpuupsl, cootBerctByromue CJIY. Dnementapusie npeoOpa3oBanus Matpull. CTyrneH4aTsie
Marpulibl. Panr marpuiisl. Panr CIIV.

Teopema 0 yucie pelmeHnii CUCTEM JIJMHEHHBIX ypaBHeHu. Meron ["aycca pemenus cucrem
JMHEWHBIX ypaBHeHUH. OO1Me 1 YaCTHbIC PeIIEHHs CUCTEM JIMHEHHBIX YPaBHEHUH.

3anuch U peleHre CUCTEMBbI N IMHEHHBIX YPAaBHEHUH ¢ N HEU3BECTHBIMU B MaTpU4HON opMe.
ITpaBuiio Kpamepa penienust cucteMsl N JINHEHHBIX YPABHEHUH ¢ N HEU3BECTHBIMH.

1 kype, 2 cemecTp

Bonpocsl

Anrebpanueckas onepanys Ha MHOKeCTBe, TpuMepbl. CBOMCTBa OMHApHOM anredpandeckon
oIepanuu.

I'pynna. IIpumeps! rpynmn. [Ipocrelimme cBONCTBA IPYIIIELL.
Konbuo. [Tpumepst konen. IIpocreiiiine cBoiicTBa KObIIa.
[Tone. ITpumeps! noseid. Ero npocreitnime cBOKCTBA.

[Tonrpynmna. Heobxonumoe 1 JOCTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOIMHOKECTBO
TPYIIIBI SIBISUIOCH €€ MOATPYIIIOHN.

[Tonkombro. Heobxoammoe u J0CTaTOYHOE YCIOBHE TOTO, YTOOBI HEKOTOPOE MOAMHOMXKECTBO
KOJIBLIA SIBJIAJIOCH €0 ITOJKOIBIIOM.

[Tommone. HCO6XOI[I/IMOC " JO0CTATOYHOC YCJIIOBUEC TOTO, YTOOBI HCKOTOPOC MOAMHOXKCCTBO ITOJIA
SABJIIAJIOCH €TI0 ITOAIIOJIEM.

Konbno nensix uncen. JJenmMocTh B KOJIBIE LENBIX YHCEI.
JlemeHne ¢ OCTaTKOM B KOJIBIIE I[ETBIX YHCEIL.

HawnGonbmmii o0muii JenuTenb neabx yucen. AnroputM EBkimmaa.
JIuneitnoe Beipaxxenne HO/I,

Haumensiniee o01iee KpaTHOE MENbIX YHCETT.
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13.
14.
15.
16.
17.
18.
19.
20.
21.

N

BOo~NOGOR~®W

11.

0.

IIpocTsie U COCTaBHBIE YUCIIA.

Pa3noxenue nenoro yucia B IPOU3BEICHUE IPOCTHIX YUCEIL.

I1oJsie KOMIUIEKCHBIX YMCEII KAK PACIIMPEHUE OIS JEHCTBUTEIBHBIX YNCEIL.
Anrebpanueckasi popMa KOMILIEKCHBIX YHCE, OTIEPALUU C HUMH.
I'eomeTpryeckoe MpeacTaBIeHUE KOMIIJIEKCHBIX YMCEIN U Ollepaluil HaJl HUMM.
Tpuronomerpuyeckas popma KOMIIJIEKCHOTO YHCIIA.

KopHM U3 KOMIIJIEKCHBIX YUCE.

KopHu N-ii cTEeNeHn U3 €IUHULIBL.

Pelienune ABY4YIEHHBIX YPAaBHEHHI.
2 Kypc, 3 cemecTp

Bomnpocsl

[TocTpoeHue koaplia MHOTOYJIEHOB OT OJIHOM IEPEMEHHOM HAJl ITOJIEM JE€HCTBUTEIbHBIX YUCET.
Teopust 1€IMMOCTH B KOJIbLIE MHOTOYJIEHOB OT OJHOM NMEPEMEHHOW HaJ IOJIEM JIEMCTBUTEIIbHBIX
YHUCEel.

Teopema 0 JEJIEHUH C OCTATKOM.

Jlenenne MHOrouwieHa Ha IByWIEH X-8 U KOPHU MHOTOUJICHA.

Teopema besy. Kparusie kopHH.

Teopema 0 MakCUMaJIbBHOM YHUCJI€ KOPHEH MHOTOUJICHA.

HaunGonpimmii o01uii 1enuTes MHOTOWICHOB Ha mosieM. AnroputM EBkima.

Haumensbiee oO1iee kpaTHOE MHOTOUJICHOB.

HenpuBonnmeie 1 mpuBOAMMBIE HAJ TIOJIEM JICMCTBUTENIBHBIX YACE MHOTOYJIEHBI, UX CBOMCTBA.
Paznoxxenne MHOrOWIeHa B NMPOU3BEAECHUE HOPMUPOBAHHBIX HENPUBOAUMBIX MHOXXUTEIIEU U €0
€IUHCTBEHHOCTb.

Kanonunueckas popma 3anucu MmuorowieHa. Haxoxnenne HOJl u HOK mHorouneHos.

12. TIpocToe u cocTaBHOE pacHIMpeHue Mosl.

13. Anrebpanyeckrie U TPAaHCICHACHTHBIC JIEMEHTHI HAJT TTOJIEM.

14. MuHuManbHBIH MHOTOUJIEH alre0pandeckoro HaJl oJieM dIIeMEHTa.

15. Crpoenue mpocToro anredpanyeckoro paciuupenus noss. Mi30aBieHne oT uppalioHaTbHOCTH.

wmn

© 0N O

2 Kypc, 4 cemecTp

Bonpocsl

Kosb110 MHOTOUIEHOB OT OJIHOM NIEPEMEHHOM HAJl TOJIEM JE€HCTBUTENbHBIX YUCE.

JlenMMoCTh B KOJIbLIE€ MHOTOUJIEHOB OT OIHOM NEPEMEHHOM HaJl MOJIEM JIeUCTBUTENIbHBIX YHUCEIL.
Teopema 0 nenmeHWHM C OCTAaTKOM B KOJIbIIE MHOTOWIEHOB OT OJHOW IEPEMEHHON Haj ToJieM
JICHCTBUTEIBHBIX YHCE].

Jlenenune MHOTO4YICHA HA IBYWIEH X-8 M KOPHU MHOTOYJICHA.

Teopema besy. Kparasie kopuu. HanbombIiee BOZMOXKHOE YUCIIO KOPHEH MHOTOUJICHA.
HauGonpmmii 001mumii [eTuTeNlb MHOTOWICHOB HaJ TojieM. AnroputM EBkimaa.

JIunHeiHOe BhIpaKeHNE HAaNOOBIIEro O0IIEeTo JeUTENsI MHOTOWICHOB HAJI MOJIEM

Haunmensmiee o6mee kparnoe muoroueHoB. Cesizp HOJl u HOK.

HerI/IBOI[I/IMBIe 1 MPpUBOAMUMBIC HAJl TIOJICM I[CﬁCTBHTGHBHI:IX YUCCJII MHOT'OYJICHBI, UX CBOMCTBA.
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10.
11.
12.

13.
14.
15.

16.
17.
18.

19.
20.

21.
22.
23.

24

25
26
27
28

29

Pa3znoxxeHne MHOrouwieHa B IPOU3BEIEHUE MHOTOWIEHOB, HENPUBOIMMBIX HaJ JaHHBIM IOJIEM
Kanonnueckast popma 3amrcu mHorowienoB. HOJl u HOK B kanoHnuecko# dopme.

Pacumpenus noneit. CTpoeHue NpocToro pacupeHus noias. MuHuManbHbIA MHOTOYJIEH
anreOpanyecKoro Haj MOJEM IEMEHTA.

Crpoenue mpocToro anredpandeckoro pacivupeHus modsl.

MHoro4sieHsl OT N IEPEMEHHBIX U JUCTBUSA Hal HUMU. CTEIIEHb MHOTOWIEHA OT N MepEMEHHBIX.
Koiplio MHOTOWIEHOB OT N MEpeMEHHBIX HaJ 00JacThio LENOCTHOCTH. Jlekcukorpaduyeckoe
YIOPSAZAOYECHHE WICHOB MHOIOWIEHa OT N IMEepeMEHHBIX. BpICHIMI 4YlI€H NPOU3BENCHUSA [BYX
MHOT'OYWIEHOB.

CumMerpuueckue MHOrodaeHsl. CBOMCTBA BBICIIETO WIEHA CUMMETPUYECKOTO MHOTOWJIEHA
OcHoBHast TeopeMa 0 CUMMETPUUYECKUX MHOTOWIEHAX U CIIEJCTBUE U3 HEE.

MHoro4sieHsl OT OTHOM NIEPEMEHHOM HaJl ITOJIEM KOMIUIEKCHBIX yncell. OCHOBHas Teopema
anreOpsl.

Anrebpanueckasi 3aMKHYTOCTb Tosiel. Anredpanydeckast 3aMKHYTOCTb MOJISI KOMITJIEKCHBIX YHCEIL.
Pasnoxenue MHOrousI€Ha HaJ| MOJIEM KOMILIEKCHBIX YHUCEN B IPOU3BEACHUE HEPUBOAUMBIX
MHOXXHTEJEH

Pemrenne ypaBHEeHUN TPEThEN CTENEHU HAJ I1OJIEM KOMIIJIEKCHBIX YUCEN .

Penienue ypaBHeHUI 4€TBEPTON CTENIEHH HaJ I10JIEM KOMIUJIEKCHBIX YMCEI

KopHu MHorounena Haja mnojieM JAeWCTBUTENbHBIX uncen. CONpsyKEHHOCTh MHHUMBIX KOpHEH
MHOTO4YJIEHA C J€HCTBUTENIBHBIMU KO PUIIMEHTAMH.

Paznoxxenue MHOrouseHa Haj MoOJeM JEHCTBUTENBHBIX YMCET B MPOU3BEIACHHE HENPUBOAMMBIX
MHOXUTEJICH.

Llenbie U parioHaIbHBIE KOPHA MHOTOWICHA C LENBIMHA KO3 (hUITHeHTaMU.

Heo6xonumblii MpU3HaK paliMoHaIbHOTO KOPHS MHOTOYJIEHA C LIEIbIMU K03 duiimenramu.
Kputepuii HenprBOAMMOCTH MHOTOYJICHOB HaJ MOJIEM PallMOHAJIbHBIX uncen (DW3eHIITeHHa).
[TonsiTve pa3pelIMMOCTH YpaBHEHMs B pajuKajax. YCIOBHUS pa3pelIMMOCTH YPaBHEHUs TPETbeU
CTETEHU B KBa/IPaTHBIX paJiuKajax.

[Tpumeprl reoMETPUUYECKHX 3a7ad, CBOJALIMXCSA K ypaBHEHHUSM, HEpPa3peIMMBbIM B KBaJpaTHBIX
paaukaiax.

3nanus aja KOHTPOJIsA 3HAHUH HA CEMECTPOBOM IK3aMEHE

1 xypc, 1 cemectp

3aganusn
31 -1 2 2 3 1 2 3
1. Beruncmts (A+B)-C, tne A={2 2 1|,B=|1 -1 0[,C=|{1 4 5
11 1 -1 2 1 -1 21
31 -1 2 2 3

2. Beruncnuth npousseaeane A-B u B-A ecm A=|2 2 1 |,B=|1 -1 0

1 2 1 -1 3 4
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32 1
3. Haiitu A-B u B-A ecou A= 1-2 3 u B=

321
4. Haiitu A" u B, eciu A= uB=|1
1-2 3

321 20
5.Haittu A-A" u B"-B, ecim A=|1 -2 S}HB— 1 3|

0 53 3 -1
6. [okasare, uto (A-B)' =B"- A", ecnmn A= [ G ;j

3 2
6. lnsa marpunel A= [1 ZJ HaiiTu oOparHyto marpuiy. Caenarb IpoOBEpKY.

32 1
7. Pemmrtp MarpuyHoe ypaBHeHue X -A=B, ecu A=|1-2 3|,

0 53
MIPOBEPKY.

321
8. Pemuts wmarpuunoe ypaBHenue A-X =B, ecm A=| 1 0 2|,

-1 53
MIPOBEPKY.

1 3|. Cpgenarp

-2 0
0 3|. Cpenars
3 1

9. Haiitu 1ByMsl pa3HbIMH clIOCOO0aMU KOA(Q(MUIIMEHT MPU X B pa3ioKEeHUH ompenenurens A, rae

2 3 -1 x 3
32 -3 41
A=11 3 x 2|
4 -15 x 2
3 3121
2 3 -1
10. Beruncnuts onpenenurens A=|3 0 1 |a) pa3nokeHHEM MO IEMEHTaM [IEPBOro CTOJOIA;
1 2 3
0) Pa3IOKEHUEM II0 IIEMEHTaM IIEPBOH CTPOKH.
2 3 -1

11. Beruncnuts onpenenurens A=[1 0 1 |a) pasmoxeHHeM MO IEMEHTaM BTOPOTrO CTOJOIa;

3 2 0
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6) pa3IOXKEHUEM I10 JIEMEHTaM BTOPOH CTPOKH.

3 21
12. Beruncauts onpenenutenb A=|1 2 3 a) pa3iokeHHEeM 110 JIEMEHTaM TPEThEero CTojI0I1a;
0 51

0) PAa3IOKEHUEM II0 HIEMEHTaM TPEThEH CTPOKH.

2 3 -1

13. Berunciuts onpenenurens A=|3 0 1 | mo npasmry Capproca.
1 2
2 3 -1

14. Berauciute onpenenurens A={1 0 1 | mo mpasmry Capproca.
3 2 0
3 21

15. Berauciute onpenenurens A={1 2 3 mo mpaswmry Capproca.
0 51

16. Meronom Kpamepa pemints cucTemy JIMHEHHBIX alredpandyeckux ypaBHEHUN
X, +2X, +3%; =1,
4X, —5X, +6X; =2,
7%, +8X%, + 9%, =3

U CZIENaTh MIPOBEPKY.
17. Meronom Kpamepa pemints cucTeMy JIMHEHHBIX aldreOpandeckux ypaBHEHHUM

X, +2X, + 3%, =1,
4X, +5X, —6X; =2,
7%, +8X, +9X, =3
U CIIENAaTh IPOBEPKY.
18. Metonom Kpamepa peminTb cucteMy JUHEHHBIX anredpandyeckux ypaBHEHHM

X, +2X, +3%; =1,
4X, +5X, +6X; =2,
7%, +8X, = 9%, =3
U CIIeNaTh IPOBEPKY.
19. Metonom Kpamepa pemiuTb cucTeMy JUHEHHBIX anreOpandyeckux ypaBHEHHH

X +2X, +3%; =1,
4X, 45X, +6X; =2,
7%, —8X, +9X, =3

U CENaTh MPOBEPKY.
20. Metomom Kpamepa pemmTs cUCTEMY JTUHEHHBIX alreOpandecKuX ypaBHEHUN
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X +2X, +3%; =1,
4X, +5X, +6X, =2,
—7X, +8X, +9X, =3
U C/I€NaTh IIPOBEPKY.
21. MeTo10M UCKITIOYCHHSI HEM3BECTHBIX PEIIUTh CUCTEMY JIMHEHHBIX alreOpandecKux ypaBHCHUM
X, —2X, +3%; =1,
4X, +5X, +6X; =2,
7%, +8X, +9X, =3
U C/I€NaTh IIPOBEPKY.
22. MeTo10M HCKITIOYCHHSI HEM3BECTHBIX PEIIUTh CUCTEMY JIMHEHHBIX alreOpandecKux ypaBHCHUM
X, +2X, —3%; =1,
4X, +5X, +6X;, =2,
X, +8X,+9X%, =3
U C/IeNaTh MPOBEPKY.
23. MeTonoM UCKITFOYeHHUSI HEM3BECTHBIX PEIINTh CHCTEMY JIMHEHHBIX anreOpandecKux ypaBHEHHH
X +2X, +3%; =1,
4X, —5X, +6X; =2,
X, +8X,+9X, =3
U CZIENaTh MIPOBEPKY.
24. MeTo/10M HCKJIIOUEHHS HEU3BECTHBIX PEIIUTh CUCTEMY JIMHEWHBIX alnredpandyeckux ypaBHEHUN
X, +2X, + 3%, =1,
4%, +5X, +6X; =2,
7%, —8X, + 9%, =3

U CIIENAaTh IPOBEPKY.

25. MeToaoM HCKIIOUYEHHS HEU3BECTHBIX PCUIUTL CUCTCMY JINHEMHBIX anre6pa1/1qec1<1/1x ypaBHeHI/Iﬁ
X, +2X, + 3%, =1,

4X, +5X, +6X; =2,

7%, +8X, — 9%, =3

U CIIeNaTh IPOBEPKY.

26. MetonoMm 'aycca pemuTh cucTeMy JIMHEHHBIX alredpanyecKkux ypaBHEeHUN
=X, +2X, + X, =4,
3%, +2X, + X, =14,
X, — X, +X =3

U CIIeNaTh IPOBEPKY.

217. MetonoM Faycca PCUIUTb CUCTEMY JIMHENHBIX anreraI/IquKHx ypaBHCHI/Iﬁ
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X + X, -X =1
2%, — X, + X =3,
X, — X, +2X, =

U CZIEIaTh IIPOBEPKY.
28. MetonoMm 'aycca pemuTh cUCTEMY JIMHEHHBIX alreOpandecKux ypaBHEeHUN

2%, =X, — X, =-1
X, + X, =6,
X FX — X, =2

U C/I€NaTh IIPOBEPKY.
29. Metonom 'aycca pemmTh cucTeMy JTMHEHHBIX anreOpandyeckux ypaBHEHH

X, —2X, +3X, =9,
X,  +X + X, =2,
3X, +X, +X;=5

U C/I€NaTh [IPOBEPKY.
30. Metonom 'aycca pemuTh cucTeMy JIMHEHHBIX alreOpanyeckux ypaBHEeHUN

X +2X, + X+ X, =7,
SX, +3X, + X5 +2X, =11,
U CIIENAaTh IIPOBEPKY.
31. Metonom 'aycca pemmTh cucTeMy JIMHEHHBIX alredpanyecKkux ypaBHEeHUN
=X, +2X, + X;+6X, =140,
X, +2X, + 3%, + 2X, =100
U CIIENAaTh IIPOBEPKY.
32. Metonom 'aycca pemmTh cucTeMy JIMHEHHBIX alredpanyeckux ypaBHeHUN

X, + X+ X =50,
2%, +X, + X, =90,
X, +2X, +X, =70

Y CJIeNaTh MPOBEPKY.
33. Haititu ¢yngamenranshHyio cuctemy pemeHuid (PCP) u obmiee pemieHHe OZHOPOAHOW CHUCTEMBI
. . X, + X, +X; =0,
TUHEHHBIX anreOpandecKux ypaBHEHUI
—2X, + X, —3%; =0.
34. Haittn dyngamentanbHyio cuctemy pemrennid (PCP) m oOmee pemieHUe OJHOPOAHOW CHCTEMBI
. L% =X =% =0,
TUHEHHBIX anreOpandecKux ypaBHEHUI
X, +2X, + 3%, =0.
35. Haitt ¢yngamentranbHyo cuctemy pemrennid (PCP) m oOmee pemieHHEe OAHOPOAHOW CHCTEMBI
. oo X X+ %, =0,
JUHEWHBIX alreOpandecKux ypaBHEHUN
X, +3X, +5x%; =0.

36. Haiitu ¢pynnamenTanpayto cuctemy pemeruii (OCP) u obiiee perieHne oqHOPOIHONW CUCTEMBI
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. L X +2X%, +3%, =0,
JTUHEHHBIX anre0panyeckux ypaBHEHUI
X, +3X, —5%; =0.
37. Haittn ¢yngamenransHyio cuctemy pemenuid (PCP) u oOmee pemieHHME OZHOPOAHOW CHUCTEMBI
. o 3% +2X%,+ %X, =0,
JTUHEHHBIX alreOpandecKuX ypaBHEHUN
X, + X,—5%,=0.
38. Haiitm dyHnamentanbpHyto cuctemy pemennii (PCP) u olmiee pemieHre OJHOPOTHOW CHCTEMBbI
. L X +2X%,+3%; =0,
JTUHEHHBIX anreOpanyeckux ypaBHEHUI
4x, +5X, + 6%, =0.
39. Haittu ¢yngamenranbHyo cucremy pemeHuid (OCP) u oOmiee pemieHne OTHOPOTHOM CHCTEMBI
X, +2X, —3%; =0,
4x, —5X, +6X;, =0.
40. Haiitu dynnamentanbHyto cuctemy pemienuii (OCP) u obmiee pemieHue OJHOPOTHOM CHCTEMBI
X, +2X, —3X%; =0,

4x, — 5%, —6X, =0.

JUHENHBIX anreOpanyeckux ypaBHEHUI

JTUHENHBIX anreOpanyecKux ypaBHEHUI

1 xypc, 2 cemecTp

3aganusa

1. SBnsercs nu npaBuio VX, Y€ Z[Xﬂ< y= Xy] anredpandeckoit onepanueit? Eciu na, TO KakuMu u3

CBOMCTB (acCOIMAaTUBHOCTh, KOMMYTaTUBHOCTh, HAJINYHE HEHTPAJIBHBIX, CHIMMETPHUUECKUX DIICMECHTOB)
3Ta onepanus odnagaer? SIBnsercs Ju rpynmnoi 1aHHOE MHOXKECTBO € IaHHOW ornepanuei?

@+2i)2-(3-2i)2 1
2-i G-i)

2. Beiuuciaure

3. Pemuts KBasipaTHOE ypaBHeHue z° —z+5=0 B none R, B mone C. Caenars mpoBepky.

4. Ucnonb3ys TPUTOHOMETPUYECKYIO (OPMY KOMIUIEKCHBIX 4YHCEll, BBIYUCIUTh Z = 1+iv/3. Otser
nath B anreOpandeckoil opme.

5. Pemunth ypaBHenue z*=-81 B mone KOMIUIEKCHBIX 4ucedl. J[is IByX 3HaYeHHH CenaTh IPOBEPKY.

6. SBnsercs mu npaBuino VX, y ell [X ®Y = Xy} anreOpandeckon omeparueit? Ecnu ma, To kakumu w3

CBOICTB (aCCOIMAaTUBHOCTh, KOMMYTAaTHBHOCTb, HAJIMYUE HEHUTPATbHBIX, CUMMETPUUECKUX SJIEMEHTOB)
9Ta omepanus odiagaet?

BapwnaHTb!l 0TBETOB:

1) acconMaTuBHOCTB; 2); KOMMYTaTUBHOCTh;  3); HAIMYKWE HEUTPAIBLHOTO DJIEMEHTa; 4) HalIU4Yue
CUMMETPUYECKUX DJIEMEHTOB; 5) orepaius He SBISETCs alreOpandecKoil.
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7. Pemnth KBasipaTHoe ypaBHenue 2z° —z+5=0 B none R, B none C. Cnenars MpoBEpKYy.

12
—\/§+I
8. Hcnonb3ys TpUTOHOMETpHUECKYI0 (OpMY KOMILUIEKCHBIX YHCEJN, BHIYHCIUTH el OtBet
—2— 2

natk B anreOpamueckoit dopme.
9. YpaBHenue z* =225 pemMTh B MOJE KOMIUIEKCHBIX 4MCElN. JIIs IByX 3HAYEHUH CIENaTh IPOBEPKY.

10. J_IOKa}KI/ITe, 4TO 4ucia Z,, Z, SBJIAIIOTCA KOPHAMH YPaBHCHUS Z 2+ pPz+q =0 TOrJa M TOJIBKO TOrzaa,
Z,+7,=-p, Z,+7,=-p,

\V4
212, =D  |z+2,=—D.

Korga

2 Kypc, 3 cemecTp

Saganua

1. Metonom Kapnano pemmre ypaBueHue x° —15x? +72x —108=0 B I0JIC KOMIUICKCHBIX YHCEII.
2. Meronom Kapnano pemute ypaBHeHHE x° — 6x? —3x +148 =0 B IM0JIC KOMIUICKCHBIX YHUCEIL.
3. Metonom ®Deppapu pemnrte ypaBHeHUE x* —4x> +10x2 —20x +25=0 B I0JI€ KOMIUIEKCHBIX YHCEIL.
4. Meronom deppapu pemmre ypaBHeHHE x* —8x° +21x? —20x +5=0 B M0JI€ KOMIUIEKCHBIX YHCEN.
5. Haiitu panuonansabie kopau Maorounena f (x) =12x* +32x° + 23x* +15x +18.
6. Haiiti panmonansabie kopau MEOTowieHa f (X) = X° — 7% —12x° +6X + 36..
7. ITpu nomouy kputepust Di3eHIITeHHA JOKA)KUTE HETPUBOAUMOCTh MHOTOUWIEHA
f(x) = x> —8x" +14x% —28x* —2Xx — 26 Haj MONEM PAIMOHAIBHBIX drcen Q.
8. Ilpu momorm KpuTepust D3eHIITeHA JOKa)KUTe HEMPUBOIUMOCTh MHOTOUJICHA
f(X) =x>—7x%—12x* +6X +36 Haj MoJIEM paMOHAIbHBIX uncen Q.
9. HaiiTu MHOTOUJIEH ¢ JIeHCTBUTENBHBIMU KOO (pUlleHTaMu, KOPHSIMU KOTOPOTO SBJSIOTCS 4yucna: 1, -2,
1, 1-2i, 3.
10. HaiiT MHOTOWIEH C JEHCTBUTENBbHBIMU KOd((dUIIMEeHTaMU, KOPHSMHU KOTOPOTO SIBIISIOTCS YHMCIA:
-1, —-2+3i,1+1.
11. Paznoxuts MuorowineH f(x) =20x° +22x* —102x° +41x* +13X —6 B IPOU3BE/ICHNE HETIPHBOXMMBIX
MHOXKHTEJIeH Haa KoiablioM Z u Hazg noiasmu Q, R, C.
12. Paznoxxuts MHOrOwIeH f (x)= 3x° +5x* —17x3 —31x? +4 B npou3BeIeHNE HEMPUBOIUMBIX
MHOKUTEIIeH Haa KoiablioM Z u Haxg noiasmu Q, R, C.

13. Yoenurhes, 4TO CIEIYIONIMI MHOTOWIEH — CHMMETPHYECKHIA, M YTO OH BEPHO BBIPAXKEH Yepe3
2 2 2 2_2 2
3JIEMEHTapHbIe CHMMETPUYECKHe MHOTOWICHBL: (X, + X,) (X, + X3) (X3 + X)) = 0, 0, —20,0,0, + O;.

14. Yb6enutbcs, 4TO CIAEAYIOIIMM MHOTOYIEH — CHMMETPHYECKHI, M YTO OH BEPHO BBIPAXKEH Uepes
AJIEMEHTapHbIE CAMMETPUYECKHE MHOTOUWICHBI:
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32 3y2 2,3 23 3y2 23 2 2
X Xy + X0X5 + X0X5 + XX + X X5 + X X5 = 0,0, — 20, 0, — 0,05.

15. Haiitu MHOrOWJieH ¢ JeHCTBUTENIbHBIMU KOd(h(dulMeHTaMu, KOPHSMHU KOTOPOTrO SIBIISIOTCA YHUCIA:
1,2-3i,1+2i.

2 Kypc, 4 cemecTp

3aganusa

1. Uccnenyiite Bextopsl a = (1, 2, 3), b = (1, —2, 3) Ha IuHEiHYIO 3aBHCHMOCTb.

2. Vicenenyiite Bextopsl d=(1,2,3),b=(1,-2,3) u ¢=(3 2,1) Ha IuHEliHYIO 3aBHCHMOCTb.

3. C 1oMOII[bI0 BEKTOPOB JOKAKHUTE, YTO MAKCHMaJIbHOE YMCIIO MPOCTHIX KOPHEH KBAJPaTHOTO YpaBHEHUS
paBHO 2.

4. C noMOIIbI0 BEKTOPOB JIOKAKUTE, YTO MAKCUMAJILHOE YHCJIO MPOCTHIX KOPHEH KyOMYHOTO YpaBHEHHUS
paBHO 3.

5. Jlokaxkute, 4TO BEKTOpHl a €[ 3 u bel® nuueitHO HE3aBUCHMBI TOTJIa ¥ TOJILKO TOT/Ia, KOTIa UX
BEKTOPHOE MPOU3BEICHHUE HE SABIISICTCS TPUBUATBHBIM BEKTOPOM.

6. Haiinure xoopmunarsl Bektopa a = (1, 2, 3) e[]® mocie ero npasoro BpaleHus BOKPYTr KOOPAHMHATHOI
ocu OX Ha yron .

7. Haiigure koopamHarel Bektopa b =(1, —2,3) €[] mocie ero mnpaBoro  BpaieHus BOKPYT
koopauHatHoi ocu Oy Ha yron ¢.

8. Haiinure koopmuHatsl Bektopa C = (3, 2, 1) €[] ® mocye ero npaBoro BpamieHus BOKPYT KOOPIUHATHOM
ocu Oz Hayroa ¢.

9. Haiinure BexTOop X, Takoi, uro 5X +ad, —2a,+38,-44a, = 0, e a=(-10120), 4=(-3201),
a=(2-21-1),4a,=(0,2 -31).

10. Haiiyure KOOpauHATH BekTopa X = 28, + 38, —4d, B Gasuce i, ], K, ecrm a=(-10,1),
a,=(-320),8=(2-21).

4. MeToanvecKkne MaTepuaJbl, onpeae/sonue Npoueaypbl OlleHUBAHUS 3HAHUI, YMeHHUId,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XaPaKTePHU3YIOIMX 3Tanbl GOpMHPOBAHUA KOMIIETeHUM I

HrtoroBast oreHka 3HaHWW, YMEHHH, CIOCOOOB JESITEIIBHOCTH CTYJCHTOB IO H3ydyaeMOu
mucuuiunie cocrasisier 100 0annos

MakcuManbHOE KOJTUYECTBO 0OallioB, KOTOPOE MOXHO Ha0parh 3a TeKkymuil koHTpoib — 70
OaJIOB.

3a O0TBETHI Ha BOMIPOCHI YCTHOTO OMIpOoca 00yJaronuiics MoxxeT HabpaTh MakcuMaiibHO 30 6auioB.
3a BBIMOJHEHUE JOKIAI0B 00yJarONuiics MOXKET HabpaTh MakcuManbHO 20 0aioB.

3a BBINOJIHEHHE NPAKTUYECKUX 3aJaHUi oOyuaromuiicss MokeT HalOpaTh MakcuManbHO - 20
Oaos.
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MaxkcumanpHasi cymMmMa 0asioB, KOTOpbIe OOydaromMiics MOKET HaOpaTh MpU clade dK3aMeHa,
cocrasisgeT 30 6anos.

Jist cnadm SK3aMeHa HEOOXOJMMO BBIMOTHHUTH BCE 3aJlaHUSl TEKYIIEro KOHTPOJS. 3HAYUMBIM
MOMEHTOM SIBJISIETCSI MOKa3aTesib U3Y4YCHHUs MaTepualia JICKUMI U BBIIIOJHEHHUE 3aJlaHUM B yKa3aHHbBIC
cpoku. Ha 3x3aMeH BBIHOCUTCS MaTepuall, U3JIaraéMblil B JIEKIUAX U paCCMaTPUBAEMBIN HA MTPAKTUYECKUX
3AHSTUIX.

IIIxana oneHUBAHMS OTBETOB CTYACHTOB HA IK3aMCHE

KosmmuecTBo Kpurepuu onennBanus
OaJioB
26-30 Ecnu crygeHT cBOOOAHO OPHUEHTHPYETCS B TEOPETUYECKOM MaTepuare,

3HaeT (OPMYJIHUPOBKH OCHOBHBIX OIPEJENICHHUH, TEOpEM M CBOWCTB, yMEeT
IPUMEHSATh TEOPETUUECKNE CBEICHUSI ISl PELIEHUS TUIIOBBIX 3a7a4

15-25 Ecim  crymeHT  HemoctaroyHO — CBOOOAHO  OpPUEHTUPYETCS B
TEOPETUYECKOM Marepuale, omubaercs npu (HopMyIUpOBAaHUUM OCHOBHBIX
OTIpeNIeIeHUH, TEOPEM U CBOWCTB, YMEET MPUMEHSATH TEOPETUUECCKUE
CBEJIEHUS JUIsl PELICHMs] TUIOBBIX 337a4 (B 3aBUCUMOCTH OT KOJIMYECTBA U
CTENEHU UMEIOLIMXCSl OIMOOK U HEJIOUETOB).

8-14 Eciu cTyneHT miIoXo OpUEHTHPYETCS B TEOPETUUYECKOM MaTepuaie, He
3HAaeT HEKOTOpble (OPMYJIUPOBKH OCHOBHBIX ONpEACICHUH, TEeopeM M
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MpoOJEMBbl TpPU  HPUMEHEHUU
TEOPETUYECKUX CBEJICHHMH Ul pelieHHs] TUIOBBIX 3ajjay (B 3aBUCHUMOCTH OT
KOJINYECTBA U CTETIEHU UMEIOIIMXCS OMIMOOK U HEAOYETOB).

0-7 Ecnu cTyieHT He OpUeHTHpYETCsl B TEOPETUYECKOM MaTepuale, He 3HaeT
00BIMHCTBO (HOPMYITHPOBOK OCHOBHBIX OIPEIEIICHH, TEOPEM M CBOWCTB U
HE yMeeT MPUMEHSTh TEOPETHUECKUE CBEJICHHS IS PEIICHHUS TUIIOBBIX 3a/1a4
(B 3aBHCHMOCTHU OT KOJIMYECTBA U CTETIEHU UMEIOLINXCS OLIMOOK 1
HEJI0UETOB).

HTorosas mkaja oneHUBaAHUS pe3yJabTaToB OCBOCHUSA TUCIHUIIIMHDBI

HroroBas oreHka mo AUCHUIUINHE (HOPMUPYETCS M3 CyMMBI OAIJIOB MO pe3yiabTaTaM TEKYIIETO
KOHTpOJ'IH nu HpOMC)KyTO'—IHOI\/’I aTTeCTal U BBICTABJISICTCA B COOTBECTCTBHUH C HpHBe)IeHHOﬁ HUXKC
TaOJIUIIEN.

Onenka o 100-6amibHOI cucreme OneHka 1o TpaJuIMOHHON CUCTEME
81 - 100 OTimaHO
61 - 80 Xoporiro
41 - 60 Y 10BIIETBOPUTEITBHO
0-40 He ynoBiieTBopHUTEIHHO
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