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BXOI{HOI71 KOHTPOJIb
TecT

------------------------------------------------

nemeHmapHaa mamemamuka,
Tecm

o . 3x . 3x\2
1. Cymma KopHeit ypaBHeHus 1 — sinbx = (cos? —sin 7) , MPUHAZNENKALLNX OTPE3KY
[180°,270°], paBHa
1) 360°;, 2)225°  3)222°  4)370°
3n 3w

2. YMcno Lenbix peLueHunit HepaseHcTsa cosx < —0,5v/2, npuHaanexalumx npomeyTKy [—7, 7]

paBHO
1)0; 2)1; 3)2; 4)3; 5)4.
X o o o .
3. 3HayeHune tg—;, rAe X; - HaMbobLWIKMA, @ X, - HAMMEHBLIUIM U3 KOPHel ypaBHeHnA 3cos2x — sin®x-
2

sin2x=0, npuHagnexawmx nurepsany (—90°,90°), pasHo
1) 15° 2) —15° 3)135° 4)—135° 5)45°.

4. Yncno KopHeit ypasHeHuna x> — 2x% — 8x = /cosm(x + 1) — 1 pasHo
1) 1; 2)2; 3)3; 4)4; 5)0.

5. Y1CNO pasnuHbIX KopHelt ypasHeHua (1 + cos4x)sin2x = cos?2x Ha npomesxyTke (30°,90°)

paBHO

1) 0;2)2; 3)1; 4)3; 5) 5.

6. CpaBHUTE UMCNa a u b:

a) a = 100!, b =101 6)a = sinlcos2, b = coslcos2

c)a =109¢720,7, b =1logg330,7

7. [okaxuTe HepaseHctso 1 + 2a* > a? + 2a°.

TEKYIIUY KOHTPOJIb

CamocrositeibHas padora 1.1. Dy1eMeHTBI TEOPHH MHOKECTB
Bapuanr 1.
1. Haitaute AUB, ANB, A\B, A, B\A, ecin A= (2, 4), B=[4, 5]. U306pasute Ha
rpadmnKenekapToBbl NponsBeaeHns A x B B x A.
2. BbiacHuTe, cnpaseaanso au paseHctso A\(B\C) = (A\B)\C.
3. MeTogom maTeMaTUYECKON MHAYKLMU OOKAKUTE, YTO:
a)Sh=1+4+7+...+(3n-2)=%n(3n-1); 0) 8" — 1 mamesno genurcs Ha 7.
4. BblAcHUTe, ABNAETCA 1M BUHAPHOE OTHOLIEHUE P, 334aHHOE HAa MHOXKEeCTBe
LenbIx yncencneayowmm obpasom:

m p N < (9M — n) genurcs Haeno Ha 4,
pe(l)HeKCI/IBHBIM, CUMMCTPUYHBIM, TPAH3UTUBHBIM, aHTI/Ipe(i)J'IeKCI/IBHBIM,
AHTUCUMMETPUYHBIM,OTHOIICHUEM 3KBUBAJICHTHOCTH, OTHOLICHHUEM IMOPAIKA.

5. buMHapHOe oTHOLWeHMe 334aH0 HAa MHOXECTBE Nap AeNCTBUTE/IbHbIX YMCES.




BblACcHUTE, ABNAETCANN OHO OTHOLUEHMEM 3KBMBAIEHTHOCTU MU OTHOLLEHWEM MOpPAAKaA.
a)(a,b)pl(c,d)<= a-b=c—d.

6)(a,b)p(c,d)<= a<cab<d.

6. Myctb A ={0, 1, 2, 3} B mHOXecTBO B = {1, 2, 3, 4}. OTobparkeHne S: A — B 3agaHo
cneayowmm obpasom: S = {(0, 4), (1, 2), (2, 3), (3, 4)}. ABnAeTCcA M OHO CIOPHEKTUBHbBIM,
WHBEKTUBHbIM, BUEKTUBHbIM?

7. OxapaKTepusyiTe COOTBETCTBUA (OTOOpaKkeHus), AeUCTBylLIME Ha
MHOKeCTBeAeNCcTUTENbHbIX Yncen: a) xfy < 1 = x? + y%; 6) xgy < y = cos

X.

8. Hanaute komnosuumm g°f, fog: f (x) = x> + 5, g(x) = cos x.

9. [lokaxkute, 4To ANA AaHHbIX GYHKUNI CyLLECTBYIOT 06paTHble GYHKLMU U HAaNguUTe UX.

a)f:R>R F(X)=4x—2;  6)f:R—>R" f(x)=e".

CamocrositesibHas padora-1.2. Teopus nessumoctTu
Bapuanr 1
1. Hanaute HOA v HOK uncen a =318 n b = 477. HaiTn uenvle x, y, TaKNe, 4YTO:
HOA(a, b) = ax + by.
2. C KaKMM HaMMeHbLIMM HeoTpuLaTeNbHbIM YUCIOM CPABHMMO YMCIO0 @ MO
moayno 7.a) a=342;6) a=-23?
3. MMepeuncnute Bce KNaccbl BbIMETOB MO Moay/to 6. K KaKomy Knaccy nNpuHagnexxut
yncno 1537 YKkakute He meHee TPEX MONOKUTENbHbIX U TPEX OTPULLATENbHbIX 3/IEMEHTOB

AnAa Knacca, NOpoXAOAEHHOIO 31IEMEHTOM 4,

CamocTtoATtenbHasa paborta 1.3. OcHOBHble anrebpanyeckne CTPYKTYpbi
BapuaHt 1

BblACHUTE, ABNAETCA I MHOXKECTBO LLe/bIX YMCen KpaTHbIX 7, rpynn017|
OTHOCUTE/NIbHOC/NOXKEHMUA, I'pyI'II'IOl\;I OTHOCUTE/NIbHO YMHOXEHUA, KONbLUOM,

nonem?

BbIACHWUTE, ABNAETCA 1M MHOXeCTBO uncen suga {a+ b+ | a, b € Z} rpynnoit

OTHOCUTE/IbHO CNOXKeHKnA, rpynn0|71 OTHOCUTE/NIbHO YMHOXEHUA, KOJIbLLOM, nonem?



Bbluncnute i34,

Halgute BCce KOMNNEKCHbIE KOPHM ypaBHeHua x% + x + 2 = 0.

1-i
-

FeoMeTPUYECKN ONMCATb MHOXKECTBO KOMMJIEKCHbIX YMCEN Z, ANA KOTOopbIX |z— 1| = 6.

BblumcanTte KOpHU W pe3ynbTaT 3anmcaTb B TPUrOHOMETPUYECKOM dpopme.

CamocrositesnbHas padora 1.4. CucreMbl JIMHEHHBIX YPABHEHUH M MATPHULbI

Bapuanr 1.
1 2 3 4
-1 0 3 4
1. B
bluMCANTE ONpeaenuTenb 1 -2 0 4
-1 -2 =30

2 1 0 3 4 5
2. Myctb B = (1 0 1) , C= ( 1 3 2) A = B - C. Hangute gna Kaxkgom
5 1 1 1 0
MaTpuLbl onpeaenmTen..

3. Hangute matpuuy, 06paTHyI K MaTpuLe

[N

xX+2y—2z=3
4. PewwuTe cuctemy no npasuay Kpamepa { 2x+y—3z=2
2x+4y—4z=1

CamocrosiTeibHas padora 2.1. KoHeuHOMepHbIe BeKTOPHbIE POCTPAHCTBA

Bapmuanr 1

1. Beruucture paHr cucteMsl BekTopoB: a1=(2, 1, 2, -1),a2=(1, 2, -1, 3), a3=(3, 1, 2, 1),
as=(1,

0,0,2).

2. Haiaute KoopguHaTbl Bektopa a=(1,2,2,3) B 6asuce bi1=(1,1,1,1), b2=(1,1,
1,0),

bs=(,1,0,0),bs=(L0,0,0).

3. PelwuTe cMcTEMY IMHENHbIX YPaBHEHWN:



2x1_3x2 +4x3 _x4 == 1
le - 3x2 + 2x3 + 3X4_ =2
2x1 - 3x2 + ZX3 - 11x4 == _4‘

4, Hangute pyHAAMEHTANbHYIO CUCTEMY PELLEHUI CUCTEMbI IMHEMHbIX O4HOPOAHbIX
YPaBHEHUN.
2x1 —4x, +5x3+3x, =0
3x1 —6x; +4x3+2x, =0
4x, — 8x, +17x3 + 11x, =0

CamocrosiTeibHas padora 2.2. J/IuHelinble 0TOOpaKeHUs M JIMHEIHbIE 0N ePaATOPbI
BapuanTt 1

1. BblAcHUTe, ABNAETCA NN AAHHbIN OnepaTop ANHEeWHbIM. Ecnn 3To BO3MOXKHO, HalTu
eromatpuuy B basuce {(1, 0, 0), (0, 1, 0), (0, O, 1)}.
a) a(xt, x2, x3) = (x1 + x2 + x3, X1 + x2 — X3, X1

—x2 + x3)0) a(x1, x2, x3) = (1 + x2, X1 — X3,

2x1x2).

2. Hanaute cobcTBEHHbIE 3HAYEHMNA U COBCTBEHHbIE BEKTOPbI IMHEMHOIO OMNEPaTopa,
334aHHOro B HEKOTOPOM Hasnce NMHEMHOIro NPOCTPAHCTBA MaTpuuen A =

4 1 -6
4 0 —4
4 0 -6

CamocrositenbHas padora 3.1. Teopust MHOTrO4JIEHOB.

Bapuanr 1

1. Haigute yacTHOE M OCTaTOK OT AeneHua MHorouneHa f (x) = x* + x3+ 2x2 + x + 1 Ha
MHOroY/IeH

g(x)=x3-2x2+x-2.
2. Haitt HO, n HOK mHorouneHoB f(x) =x* +x3+ 22 +x+1mn g(x) =x3 = 2x*> + x = 2.

3. Wcnonb3ya cxemy FropHepa Hanaute f(a), rae f=4x3 +x%, a=-1—1.

4. Wcnonb3ya cxemy FopHepa, pas3nokute mHorouneH f(x) = 2x% + x* + 3x3 + 2x2 — 3x

— 3 nocteneHsam (x —4).

5 C NOMOLLbIO I'IpOVI3BO,£I,HOI;i OTAENNTb HENMPUBOAUMbBIE KPAaTHbIE MHOXUTENNU



MHOro4/1eHa:
fx)=x>+3x*—6x3—10x% + 21x - 9.
6. HailaMTe BCe pauMOHaNbHble KOPHM MHOroY/leHa M Pas/oXUTb ero Ha
MHOXMWTE/IN, HEMPUBOAMMbIE Ha NOJIEM PaLMOHanbHbIX uncen f (x) = 20x°— 72x* +
57x3—75x*+ 37x—3.
7. Hailamte BCce KOMNNEKCHbIE KOPHU ypaBHeHNa x> —3x%+ 1= 0.
8. HailauTe BCce KOMM/IEKCHbIE KOPHU ypaBHeHus: x* + 8x3 + 15x2 —4x—2 = 0.
235

9. WsbasbTeCb OT MPpPaLMOHaNbHOCTU B 3BHAMEHaTene: 33— 3 —
. . 3
V25+4

3541

— 2,2 2,2 2.2
10. Bbipasute mHorouneH f (x1, X, X3) = 2x7X5 + 2x1x3 + 2 X5X5 , Yepe3s OCHOBHbIe
(3nemeHTapHbIe)CUMMETPUYECKME MHOTOUEHDI.

11. HanamTe cymmy Ky60B KOpHei mHorouneHa f (x) = x> — 3x + 1.

UHauBuayanbHaa agomalwHAA pabora Nel

(MaTpuubl, onpegenutenu, cuctembl IMHEUHBIX YPaBHEHWUIA)

3apaHue 1. [lna mampuy A u B:

1) sblyucaume onpedenumerns 08yMsa criocobamu;

2) Halimu obpamHyto mampuuyy U pe3ysemam rnposepumes YyMHOXEHUEM.

11 -2 0 2 0 -1 3

3 6 -2 5 6 3 -9 0
1 A= , B=

1 0 6 4 0 2 -1 3

2 3 5 -1 4 2 0 6

3apgaHue 2. Pewwumes C/1TY mpemsa cnocobamu (memodom aycca, MampuyHbsim

memodom u memodom Kpamepa), ecqiu 3mo 803MOMCHO.

2x1 + Xy + 3.X3 = 7, 2x1 — Xy + 2x3 = 3,
1. a){2x; +3x; + x3 = 1; b) 12x1 + x5 + 2x53 = —4;
3x1 + 2x2 + x3 = 6 4‘X1 + xz + 4‘X3 = _3



3x1 — Xy + X3 = 4, 2x1 — Xy + 3x3 = _4',
C) X1 + 2x2 + 3x3 = 4, d) X1 + 3x2 — X3 = 11,
le + Xy + ZX3 =7. X1 — 2x2 + ZX3 = —7.

UHauBmnayanbHaa gomawHAa pabora Ne2

(BeKTOpHOE NPOCTPAHCTBO, IMHEIHaA 3aBUCMMOCTb, 6a3uc)

3apaHue. Halimu 6a3uc cucmembl 8eKMOPO8 U 8bIPA3UMb OCMAsWUECH
8eKmopbl Yyepes Hezo. Halimu dpyaoli 6asuc cucmemsl U 8bIPA3UMb OCMABUIUECA

8eKMopbl Yepes HosbIl basuc.

BapuaHrT 1.

1) a1=(1;-1;2;0), a2=(2,0;1;-1), a3=(0;-1;2;3), as4=(1;3;-3;3), as=(2;2;2;2)
2) a1=(1;1;1;1), a2=(1;0;1;0), a3=(-1;-1;-1;-1), as=(0;1;0;1), as=(-1;0;-1,0)
3) a1=(4;0;0;0), a2=(1;4;0;0), a3=(1;1;4;4;), a4=(0;0;0;4), as=(0;0;4;1)

4) a1=(3;2;1), a2=(1;2;3), a3=(2;3;1), a4=(2;1;3), as=(0;0;1)

UHguBuayanbHasa aomaluHAA pabota Ne3

(InHeitHan anrebpa: AMHeHble onepaTopbl)

3apaHue 1. Halimu mampuuy nuHeliHo2o onepamopa ¢, npu Komopom basuc (a)
nepexodum 6 6asuc (b).

a, = (1,0,1) b, = (1,1,1)
1. (a):{a =011 (b):3b, =(1,2,3)
as = (1,1,0) b; = (3,1,1)

3apgaHue 2. [lpusecmu mampuuy K OUQ20HAs6HOMY 8UOY C MOMOWbIO IUHEUHO020
onepamopa. Ykazame 6a3uc, 8 Komopom OaHHAA Mampuuya umeem
O0ua2oHanbHsIU 8UO.



3apaHue 3. [lpusecmu K8AOPAMUYHYIO (POPMY K OUA20HA/IbHOMY 8UOY.

1. f(x,v,z) =x*+y?—2xy+ 6yz

NMPOME)XXYTOUYHbIA KOHTPOJIb

Bonpocbl K TEOpeTUYEeCKoMy 3aueTy 1

3aver 1. Bonpochsl.

1. Onepanyu HaJ MHOKECTBAMH, X CBOMCTBA.

2. Meron maTeMaTHYeCKON UHIYKITUH.

3. buHapHbIe OTHOIIIEHUS HA MHOXECTBE, UX cBoWcTBa. Onepanuu HaJl OMHAPHBIMU
OTHOULICHUSIMH.

4. OtHomeHue 3KBUBaNieHTHOCTH. [locTpoeHne pa3oueHnss MHOXKECTBA 110
HKBHUBAJIEHTHOCTH.

5. Onpenenenue, mpuMepsl U BUABI 0TOOpakeHui (CooTBeTCTBHM, PyHKINM). Kommozunus
0TOOpaxKeHuii, e€ cBONCTRA.

6. O0patHoe oToOpaskenue. Kpurepuii 00paTuMoCTH 0TOOpaKeHUsI.

7. OTHOLIEHUE IETMMOCTH HAlIEJI0 Ha MHOYKECTBE LIEJIbIX YHCEN U €ro MpocTeiline
cBoiicTBa. Teopema O AEJIEHUHU C OCTATKOM.

8. HOJl u HOK uenbix uucen. Anroput™m EBknnma. Bzaumuo mpocTteie uncna.

9. IlpocTeie U cocTaBHBIE YUCIIa. bEeCKOHEYHOCTh MHOXKECTBA ITPOCTHIX YHCEIL.

10. OcHoBHas Teopema apuPMETHKU U CIEACTBUS U3 HEE.

11. OTHOIIEHNE CPABHUMOCTH 110 HATYPAJILHOMY MOJYJIIO HA MHOKECTBE LEJIBIX YUCEN U
€ro cBOMcTBAa. MHOXKECTBO KJIaCCOB BBIYETOB Zm.

12. bunapHnas anreOpandeckas onepanus u ee cBoiictBa. HeliTpanbHble U CHMMETPUYHbIE
DJIEMEHTEI, MX CBOMCTBA.

13. Onpenenenue , mpuMepsl U MIPOCTENIINE CBOMCTBA rpyn. [ pynmbl MOJACTaHOBOK U
KJIACCOB BBIYETOB.

14. IToarpynmnsl. CMexXHBIE Ki1acchl U TeopeMa Jlarpanxa.

15. U3omopdu3sm u romoMoppusm rpymii.

16. Onpenenenue, npuMepsl U MPOCTEHIINE CBOMCTBA KOJIEL.

17. Iloakonpiia 1 uacanbl KOJIblia.

18. Ilosne kak 4acTHBIN cay4yail KOJbLa: IPUMEPBI U IPOCTEUILINE CBONCTBA.

19. Tlone koMIIeKCHBIX Yrceln. Anredpandeckas Gopma koMriekcHOro uncia. CBolcTBa
orepanuy KOMIUIEKCHOTO CONPSKEHNUS.

20. 'eomeTpuyecKoe MpeICTaBICHNEe KOMIUIEKCHOTO unciia. Tpuronomerpuueckas popma
KOMIUIEKCHOTO YHCIIA.

21. leiicTBUs HaJl KOMIJIEKCHBIMU YUCJIaMH B TpUroHOMeTpuueckon popme. dopmyna
Myasgpa.

22. VI3BnedeHne KOpHEN U3 KOMIUIEKCHBIX YUCEN.

23. Marpuusl u onepanuu Hag HUMH. Konib1io maTpu.



24. 3Hak nmoAcTaHOBKU. OnpenenuTenb KBaIpaTHOW MaTpUIlbl. Beraucienue onpeaenurenei
BTOPOT'O U TPETHETO MOPSIKOB.

25. OCHOBHBIE CBOMCTBA ONpEACITUTENIECH.

26. MuHOpHI 1 anredpanyecKue IoMoHeHHs. Pa3noxenne ornpenenuTes o CTPOKe WilH
CTOJIOITY.

27. ObpaTHasi MaTpHIla, CIOCOOBI €€ BBIYUCIICHUS.

28. Cucrembl JIUHEHHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, ONPE/ICTICHHBIEC U
HEOIPEETIEHHBIE CUCTEMbI JINHENHBIX YPABHEHUN.

29. 3anuck U penieHrue CUCTEMBI N IMHEHHBIX YPaBHEHUH C N IEPEMEHHBIMU B MATPUYHOMN
dopme. [IpaBuno Kpamepa.

Jk3ameH 2. Bonpocshl.

1. Ilpumeps! 1 pocTeiire CBOMCTBa BEKTOPHBIX MPOCTPAHCTB. ApudmMeTnieckue

BEKTOPHBIE IPOCTPAHCTBA.

2. JIunelinas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

3. ba3uc u paHr KOHE4YHOM cucTeMbl BEKTOpOB. Pa3iiojkeHne BeKTopoB 1o 0asucy. basuc u

Pa3MEPHOCTh KOHEUHOMEPHOT'O BEKTOPHOT'O MPOCTPAHCTBA.

4. Panr matpuiisl. CriocoObl €ro BHIYUCIECHUS.

5. Kputepuii COBMECTHOCTH CUCTEMBI JINHEHHBIX YPABHEHUM.

6. DneMeHTapHbIe IPeoOpa30BaHMsl CUCTEMBI JIMHEHHBIX ypaBHeHUN. [IpuBeenne MaTpuiibl

K CTynleH4aTOMY BHy. Pemienne cucremsl TMHENHBIX ypaBHEHUN MeTooM [ aycca.

7. OgHOpOoHAas cUCcTeMa JIMHEWHBIX ypaBHEeHUN. CBsA3b PEIICHUI HEOJHOPOIHOMN U

aCCOLIMMPOBAHHON C HEW OJTHOPOJIHOM CUCTEMBI.

8. IlopnpocTpaHcTBa, KpUTEPUI OAIIPOCTPAHCTBA, IPUMEPBI.

9. IMonmpocTpancTBa GyHAAMEHTATHFHOW CUCTEMBI PEIICHUH OJHOPOTHOM CUCTEMBI

JUHENHBIX YpaBHEHUH.

10. EBkin10BO BEKTOpHOE MpoCcTpancTBO. Hopma BekTopa. Yoo Mexay BEKTOpaMH.

OpToHOpMHUPOBaHHBIH Oa3uc.

11. JIuneiinpie oTOOpaxeHus U TMHEWHBIE ONEPATOPHI BEKTOPHBIX IPOCTPAHCTB, IPUMEPHI,

npocreinme cBoucTBa. SAapo u 00pa3 TMHEHHOTo 0TOOpaKeHUsL.

12. MaTtpuiia TMUHEHHOTO OnepaTopa OTHOCUTEILHO TAHHOTO 0a3uca, €€ U3MEHEHUE TIPH

nepexoze K Apyromy 0asucy.

13. CoOGCTBEHHBIEBEKTOPHI u COOCTBEHHBIE 3HAUCHUS JINHEITHOTO
oreparopa. XapakTepucTH4YeCKOe ypaBHEHHE/

3ayer 3. Bonpochsl.

1. Kosblio MHOTOWIEHOB OT 0JIHOM Hen3BecTHOM. CTeneHb MHOTOUIEHA U €€ CBOMCTBA.

2. MHorouieHsl Haj noneMm: fenenue ¢ ocratkoM, HOJl MHOrouneHoB, pa3iioskeHue
MHOTOWIEHA Ha HETTPHBOAUMBIC MHOKHUTEIIH.

3. Teopema be3y. Cxema I'opHepa. MHOrouseHsl HaJ 007aCThIO IIEIOCTHOCTH: KOJTMYECTBO
KOpHEeM, (QyHKIIMOHAJIbHOE U alireOpandeckoe paBeHCTBO MHOTOUYJICHOB.

4. ®opmanbHas IPOU3BOIHASI MHOTOYWIEHA M KpPAaTHbIE KOPHHU.

5. OcHoBHast TeopeMa anredpsl. Pa3nokeHre MHOrouIeHa Haj OJIeM KOMITJIEKCHBIX YHCeN
Ha HEMPUBOAUMBIE MHOXKHTEIIH.

6. Teopema Buera.

7. Pemenue ypaBHeHu# 3-it u 4-if cTeneHu.

8. HempuBoamMble MHOTOUWICHBI HAJT TIOJIEM JIEHCTBUTEILHBIX YUCEI.

9. HaxoxneHue paliMoHaJIbHBIX KOPHEH MHOTOUJICHA C LIEIBIMH KO UIIEHTaMH.
10.HenpuBoarMbie MHOTOUJICHBI HAJT TIOJIEM PAllMOHATHHBIX YHCEIL.

11.Anrebpanueckue pacmupenus noie. Mzdasiaenue ot anredpandeckoit
MPpalMOHATILHOCTH B 3HaMeHaTele Apodu. [Ipumepsl reoMeTprueckux 3agad, CBOIAIINXCS



K YPaBHEHHSM, HEPA3pEUIMMbIM B KBaPATHBIX pajlKaax.
12. Anrebpanueckue U TpaHCIICHCHTHbIEC YHCIA.

13.TlocTpoenue Koblia MHOTOWIEHOB OT HECKOJIBKUX NEPEMEHHBIX.
14.CummeTpruyecKkue MHOTOUJIEHBI.

15.IIpuMeHeHne CUMMETPHUYECKHX MHOTOUJICHOB K PEIICHUIO0 CUCTEM YPaBHEHHIA.



