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TECTOBBIE BOITPOCHI 11O JUCIUIIJIMHE «AJI'EBPA»

Komnerenmnuu
YK-1 CrnocobeH ocyIecTBIATh TMOUCK, KPUTHUSCKUN aHaIu3 U CHHTE3 MH(OpMaIuH,
MPUMEHATh CUCTEMHBIN MTOAXO/I ISl PELIEHUS IOCTABJIEHHBIX 3a/1a4 VK-1.1

JleMOHCTpHpyeT 3HaHHME OCOOEHHOCTEH CHCTEMHOI'O UM KPUTHYECKOI'O  MBILUICHUS,
apryMEHTHPOBaHHO (POpMHUpPYEeT COOCTBEHHOE CYXJIEHHE M OLCHKY MH(POpPMAalUu, TPUHUMACT
000CHOBaHHOE pELLCHHE.

VK-1.2 ITlpumenars norumyeckue (GopMbl U MPOLEAYpHI, CIOCOOEH K pedieKCHU 10
IIOBOJY COOCTBEHHOM M UyKOM MBICIUTEIbHON AESATEIbHOCTH.

VK.-1.3 Ananu3upyer UCTOUHUKU MH(DOPMAIUH C LIETbIO BBISBICHUS MX MPOTUBOPEUUI
U TOMCKA JIOCTOBEPHBIX CYXKACHUH.

IIK-1 CnocobGeH ocBauBaTh M UCIOJIb30BATH TEOPETHUYECKHE 3HAHMS M IMPAKTUUYECKUE
YMEHUS ¥ HaBBIKH B IIPEIMETHOM 00JacTh Npu perieHuu npodeccuoHanbubix 3agay  [1K-1.1.
3HaeT CTPYKTYpPY, COCTaB U JAUJAKTHUUYECKUE €IMHULBI IPEIMETHOM 001acTH (IIpernoiaBaeMoro
npeaMeTa)

IIK -1.2. V¥Ymeer ocymiecTBisiTh 0TOOp y4eOHOro coJepaHus AJIs €ro peaaus3aluu B
pa3nmuuHbIX hopmax oOyueHHst B cooTBeTCTBUH ¢ TpeboBanusiMu @I'OC OO.

IIK -1.3. JlemoHcTpupyeT yMeHHe pa3paldaThlBaThb pasziuuHble (OpMBbI y4eOHBIX
3aHATUM, TPUMEHSATH METOJbl, MpPUEMbl M TEXHOJOIMM OOy4YyeHUs, B TOM 4YHCIIE
UH(POPMAaLIOHHBIE.

Howmep | [IpaBuib ConeprkaHue Bompoca KommereHtust
3aJ]aHu | HBIA
s OTBET
3ajaHus 3aKPHITOr0 THNA ¢ OJHUM NMPABHJILHBIM OTBETOM
1. IIpounTaiiTe TeKCT M BHIOEPHUTE MPABUJILHBII OTBET. YK-1

Yucno 1,2 npuHaUIeKUT MHOXKECTBY:
1. A={ala€Z -1<a<?2}
2. D={d|deQ,d < 1}
3. B={b|beER, 1<b<7}
4. C={c|ceN, 1<c<3}

2. IIpounTaiiTe TeKCT M BHIOCPHUTE NPABUIbLHBIN OTBET. I1K-1

Panr matpunsr 4 paseH 2. Torma panr martpuusl 64

paBeH:
1.
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3. IIpounTaiiTe TeKCT M BhIOCPHUTE NPABUIbLHBIN OTBET. YK-1
PasmepHocTh nuHelHOW oOomouku L HarsHyTOM Ha
CHUCTEMY BEKTOpPOB aq = Uy +4u, +uz +u, , a, =
2uqs +3uy, —uz +uy , az =uy +9u, + 4usz + 2u,
a, = u; — 6u, — Suz — u, paBHa:
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4. IIpounTaiiTe TEKCT M BLIOEPUTE MPABUJILHBIH OTBET. [1K-1
MuHopBI 3JIEMEHTOB A3, 023,033 MaTpHIIbI
5 8 —4
6 9 —5|paBHbL
4 7 -3
1. M13 = 3, M23 = _3, M33 = -3
2. M13 = 6,M23 = 6,M33 = _3
3. M13 = _6, M23 = 3,M33 = -3
4, M13 = 6, M23 = 3, M33 = -3
o. IIpounTaiiTe TeKCcT M BbIOEepUTE NPABUJILHBIH OTBET. VYK-1
Kakue coOcTBeHHbIE 3HauyeHUsi OyIeT HMETh
MaTpuia
11 -6 2
A=|-6 10 -4
2 —4 6
1. M=18, Ay=6, A3=3
2. 7\,124, 7\,2 =6 ,7\,3:-6
3. M=2, Ap=3 ,3=18
6. IIpounTaiite TeKkcT M BbIOepUTEe NPABUJILHBIH OTBET. I1K-1
Cymma Mojtyneil Bcex 3HaueHU epeMeHHbIX, KOTOpble
00pa3yloT pEIICHUE CHUCTEMBbl JIMHEWHBIX YpaBHEHUU
2x—3y+z=-5
X+y—2z=05 ,paBHa
3x—y—z=2
1. 4
2. 3
3. 6
4. 5
3agaHus 3aKPBHITOr0 THIA C HECKOJIBKHMH NPABWIBHBIMH OTBETaMHU
1. IIpouuTaiiTe TeKCT M BHIOCPHUTE NPABUIbHBIE YK-1

OTBETBHI.
Jlana cuctemMa M JMHEHHBIX YpaBHEHUH C n
Heu3BeCcTHbIMH. [lycTh paHr MaTpUIbl 3TOH CHCTEMBI
paBeH K, a paHr pacHIUpEeHHOW MAaTPHIBI CHCTEMBI
paBeH P. [IpaBUTBHBIMU YTBEPKACHUSIMH SBIISIOTCS
1. Ecnmm cucrema mMmeeT, XOTsS OJHO pENICHHE, TO
p=k
2. Ecou p=k un n>m, TO CUCTEMa HMeEEeT
0eCKOHEYHOE MHOYKECTBO PEIICHHIA
3. Ecam n > m, 10 cucreMa UMeET XOTsI ObI OJHO
perieHne
4. Ecimmm > n, To cUCTeMa He UMEET PeleHUH




8. IIpounTaiiTe TEKCT M BHIOEPHUTE MPABUJIbLHBIE [1K-1
OTBeTHI.
Kakme omepauuu  onpenesneHbl Ha  MHOXKECTBE
HaTypaJIbHbIX uncel N:
1. aecb=a+b
2. (aob)/2
3. aob =HOK({a,b}
4. aob=—(a+b)
9. IIpounTaiiTe TEKCT M BHIOEPHUTE MPABHJILHBIE YK-1
OTBeTHI.
Kakme W3  mNEpeyucieHHbIX  HI)KE  CBOMCTB
OTIpENICIUTEISI BEPHBI.
1. ecimu  cTpoKM  ompenenuTeNs  3aMEHHTH
COOTBETCTBYIOIIUMH CTOJIOIIaMH, & CTOJOLBI -
COOTBETCTBYIOIIUMU CTpOKaMmu, TO
OTIPENIeIIUTENb HE N3MEHUTCS
2. TpH MEPECTaHOBKE JIBYX CTPOK OMPEIEIIUTENb
HE U3MEHUTCS
3. eclu 3JeMEHTHI OJHON CTPOKHU COOTBETCTBEHHO
paBHBI  DJIEMEHTaM  JIPYrOod  CTPOKH, TO
OTIpeAeUTENb OTJIMYEH OT HYJIS
4. ecnmu YMHOXHUTH CTPOKY ONpEICTUTeNs Ha
YHCIO HE PaBHOE HYIIO, TO CaM OIpPEAeTUTEINb
YMHOXXHTCS Ha 3TO YUCIIO
10. IIpounTaiiTe TEKCT M BHIOEPHTE MPABHJIbLHBIE [1K-1
OTBETHI.
Kakue u3 CJICAYIOLINX YTBEP)KICHUN 0
XapaKTEPUCTHUYECKOM MHOTOYJICHE BEPHBI?
1. XapakTepucTUYecKUil MHOTOWIEH MaTpULbI
UMEET CTEIeHb, PABHYIO Pa3MEPHOCTH MaTPHILIbL.
2. KopHH XapakTepuUCTHYECKOrO MHOTOWICHa —
3TO COOCTBEHHBIE 3HAUEHUS] MATPULIBI.
3. XapakTepHCTHYECKUH MHOTOUWICH BCET/Ia MMEET
JIeCTBUTENbHBIE KOPHH.
4. Ecnu XapakTepUCTUYECKUH MHOTOUYJIEH HMEET
KpaTHble  KOpPHH, TO  COOTBETCTBYIOIIHE
COOCTBEHHBIEC 3HAYECHUSI IMEIOT KPAaTHOCTb.
11. IIpounTaiiTe TeKCT U BbIOEPUTE NPABUJIBHBIE YK-1

OTBETHI.
Haiinure Bce 6a3uckl muHEHON 00omouku L HATIHYTOM
Ha CHCTEMY BEKTOPOB (g = Uq +4uUy + Uz +uUy
a, =2uqy +3u, —uz +u, , az =uq +9u, +4u; +
2Uy , Ay = Uy — 6U, — DUz — Uy -

1. a,a,

2. Q3,04

3. ay,a,




4, aq,a3

5. a,,as
12. IIpounTaiiTe TEKCT M BHIOEPHUTE MPABHJILHBIE [1K-1
OTBeTHI.
Cpenu crnenyrImuX MaTpUIl OTMEThTE T, KOTOPbBIE
UMEIOT OOpaTHYIO MaTpPHILY:
1 0 2 1 1 1
A;=(3 0 5 , A, =13 3 3| A; =
3 0 6 4 5 6
1 1 1 1 0 0
2 3 4|,4,=(0 2 0
3 4 5 0 0 3
1. A
2. A,
3. A4;
4. A,
3ajanus 3aKpbITOro TUNA. 3a1a4M HA COOTBETCTBHUE
13. IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE Meocdy | YK-1

ompejieNieHusIMU, TyTeM Toadopa K KaxAOW MO3UIINH,
JJAHHOW B JICBOM CTOJIOIIE, COOTBETCTBYIOIIEH MO3UIIMU U3
MPaBOTO CTOJIOIA.

A | Cucrema nuHenHbIX | 1 | ompenen
ypaBHEHU MMeEIOIee XOTs Obl €HHOU
OJIHO PEIICHHE HA3bIBACTCS

b | Cucrema JUHEHHBIX | 2 | He
YpPaBHEHUH  HE  HUMeEIas omnpenen
peILIeHHI Ha3bIBACTCS €HHOM

B | Cucrema JIMHEWHBIX | 3 | COBMECT
ypaBHEHUH HMEIOIIee HOH
€IMHCTBECHHOE perieHue
Ha3bkIBacTCs

I' | Cucrema JIMHENHBIX | 4 | HecoBMe
ypaBHEHUH HMEIOIIee CTHOM
MHO>KECTBO pemeHui
Ha3bIBacTCs




14, IIpounTaiiTe TEeKCT M yCTAaHOBHUTE cOOTBeTCTBHE Mexncdy | TIK-1
OTNpeNeNICHUsIMU, TyTeM Moadopa K KakIOW IO3UIUH,
JAHHOW B JIEBOM CTOJIOIIE, COOTBETCTBYIOIIEH MO3UIMH U3
IIPaBOro cToJoua.
A | Snpo 1 ImA
orobpaxenus A = {Ax|x € V}
b | Hedexr 2 dim(Im A)
oTOOpakeHUsT A
B | O6pa3 3 dim(ker A)
oToOpakeHust A
I' | Paar oroOpaxkenus | 4 ker A
A ={x eV|Ax
15. IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBeTCTBHE Meocoy | YK-1
pellleHneM MAaTPUYHBIX ypaBHEHUH M UX ypaBHEHUSIMHU,
nyTeM Moa00pa K KaKIOW TMO3UIMH, JTAHHOH B JIEBOM
cToJ011e, COOTBETCTBYIOIIEH MO3UIMH U3 MPABOT0 CTOJIOINA. .
A AX =B 1 X=A"'BC!
b XA =B 2 X=A"'B
B AXC =B 3 X=C"1BA™!
r CXA=B 4 X=BA"1
16. IIpounTaiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHE Mexcdy | [IK-1

MOHSTHEM U €r0 OINpPEEIICHUEM, ITyTeM oA00pa K KaxI0i
MO3WIIMK, JAHHOW B JICBOM CTOJIONE, COOTBETCTBYIOIIECH
MO3UIIMK U3 TIPABOTO CTOJIOIIA.

A | AGeneBa | 1 | KOMMyTaTUBHas rpymma
rpymnmna
b | ®aktop | 2 | rpynna, [IOPOXKICHHAs
rpymnma OJHUM  DJIEMEHTOM, T.C.
coJepxalasi Bce CTENeHH
3TOr0  3JE€MEHTa U  €ro
0o0OpaTHbIe CTENIEHU
B | Huxmmy | 3 | rpynma, MOJTy4YeHHas
eckast pa3bueHuem HCXOJTHOM
rpymnma TPYIIIBI Ha KJIacChI
HKBUBAJIEHTHOCTH o
ONpPEIETCHHON NOArpynIe




17. IIpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE Mexcdy | YK-1
anreOpanyeckord (OpMONH KOMIUIEKCHOTO YHCIA W €ro
TPUTOHOMETPUYECKON (POopMOIl TaHHOW B JIEBOM CTOJIOIIE,
COOTBETCTBYIOLICH MO3UIMH U3 TIPABOTO CTOJIONA.

A z 1 z
=1 = V2(cos (E)
. ﬁ T[ 4
+ l? + isin (Z))
b z=1+1i 2 z
2 V3 s
=3 (cos (g)
. . TL—
+ isin (6))
B z 3 z
=2 = 4(cos (— E)
+2iV3 s
+ Lsm( 3))
18. IIpounTaiiTe TeKCT M yCTAaHOBUTE COOTBeTcTBHE Meocoy | 1IK-1
Matpulied 4 u oOpaTHOM K HEW MarpuleH A~ namnoii B
JIEBOM CTOJIOIE, COOTBETCTBYIOIIEH MO3MIIMU U3 IPABOIO
cronbua.
Alaz@ [t ]a"
2 4 _ (—2 1,5 )
~\1 -05
bl ,= (5 8) 2 A1
1 2 Tt —4
B (—0,5 2,5)
B| A 3 At
_ (—3 1) _(—03 01
~\1 3 — ( 0,1 0,3)
3agaHus 3aKPBHITOr0 THIIA HA YCTAHOBJICHHE NIPABUJIbHOM MOCIEA0BATEILHOCTH
19. IIpounTaiiTe TEKCT M YCTAHOBUTE NMPABHJILHYI0 YK-1
MOCJICI0BATE/IBLHOCTD.
UYToObl peluTh CUCTEMY JMHEWHBIX YPaBHEHMH METOJ0M
["aycca, He 00Xx0AUMO:
1. C 1OMOLIBIO  3JEMEHTApHBIX  MpeoOpa3oBaHU
IIPUBECTH OCHOBHYIO MAaTpHUIly CHUCTEMBI K TPEYrOJbHOMY
BUIY
2. CocTaBUTh PaCHIMPEHHYIO MaTPUILy CUCTEMBI
3. Ha ocHOBe mnONy4eHHOW TpPEYrOJbHONM MATPHUIBI
COCTaBUTb U PEIIUTH CUCTEMY JIMHENHBIX YPABHEHUM
20. IIpounTaiiTe TEKCT M YCTAHOBUTE NPABUIBHYIO [K-1

mocjea0BaTe/JIbHOCTD.
YcraHoBUTE MOCJIEIOBATEILHOCTH ajroputMa JCJICHUA
MHOTI'O4JICHAa HAa MHOT'OYJICH.

1. UtoObI HaliTH TepBOE caaraemMoe (OJHOYJICH) B HETIOJTHOM




YaCTHOM, HY>KHO CTapH_II/Iﬁ OIHOWICH ACIIMMOI'0 pasacinTb
Ha CTapHII/Iﬁ OJHOYJICH ACIUTCIIA.

2. U3 genuMoro BBIYECTh MOJIYYEHHOE MTPOU3BE/ICHUE.

3. 3amucarh neNMMOE B CTPOYKY, BKIJIIOYAs BCE CTEICHH
MEPEeMEHHON (T€, KOTOphIE OTCYTCTBYIOT, 3amucarh C
koaurmentom 0).

4. K monmy4yeHHOMY OCTAaTKy MPUMEHUTH alTOPUTM, HAYUHAS
¢ myHKTa 1).

5. 3amucaTh B «YTOJKe» JEIUMOE, BKIIIOYas BCE CTEIEHU
MEpPEMEHHOM.

6. IlonyueHHOe mepBOE CllaraéMoe YacTHOI'O YMHOXKHUTH Ha
BECh JEIHTENb M pEe3yJbTaT 3alucarh IOJ JCIUMBIM,
pUYeM OJIMHAKOBBIC CTENEHU NMEPEMEHHOW 3amucarh ApYyr
HOJ] IPYTOM.

7. ANTOpUTM 3aBEpILEH, KOrJa IoJyYyeHHas: pa3HOCTb OyAeT
MMETh CTETNIEHb MEHbIIIE CTETIEHH JCIUTENs. DTO — OCTATOK.

21.

IMpounTaiiTe TEKCT H YCTAHOBUTE MPABUILHYIO
N0CJIeI0BATEILHOCTD.
PaCHOHO)I(I/ITe B HOpf:[I[KC BO3paCTaHI/I$I JUJINHBI BeKTOpOB
a(=5,8), b(8,6),c(5,12),d(3,4)
1. Jal
2. |b|
3. el
4, |d|

YK-1

22.

IIpouuTaiiTe TeKCT U YCTAHOBHTE NPABUJIbHYIO
NnoC/1e10BATEIbHOCTD.
YcTaHoBHUTE NPaBUIbHYIO I1OCIIEA0BATENLHOCTh
MOSBJICHUS CIEAYIOINX TEOPEM:
1. Teopema Buera o KOpHSX MHOTOUJIEHA.
2. Teopema 0 pa3I0XKeHHH KBAJAPATHOTO TPEXUJICHA.
3. Teopema 0 CyIIeCTBOBAHUU PEIICHUI TUHEWHBIX
YpaBHEHUM.
4. TeopeMa 0 HENPEPHIBHOCTH (DYHKIIUH.

[1K-1

23.

IIpounTaiiTe TEKCT M YCTAHOBUTE NPABUJIBLHYIO
MOCJICI0BATE/IBLHOCTD.
Pacnionoxxure ypaBHEHUS B TOpSAKE BO3pAacTaHUS
CYMM HUX KOpHEH.
1. x3+2x2—x—2=0
2. x3—-6x*2+11x—-6=0
3. 3.x3—2x2—-23x+60=0

YK-1

24,

IIpounTaiiTe TEKCT H YCTAHOBUTE NPABUJILHYIO
MOC/1e10BATEIbHOCTD.
VYcTaHOBUTE NMTPABUIIBHYIO ITOCIIEI0BATEILHOCTD
MOSIBJICHUSI CIIEAYIOIINX aNredpandeckux CTpyKTyp:
1. I'pynmsr.
2. Ions.
3. Konbna.
4. BekTOpHBIE IPOCTPAHCTBA.

[K-1




3a[laHl/lﬂ OTKPLITOI0 THUIIA HA JOMMOJIHEHHE

25. 3anummTe TEPMHUH, 0 KOTOPOM HJET pedb. YK-1
JInHeliHOE NPOCTPAaHCTBO HA3BIBACTCSA N-MEPHBIM, €CIU B
HEM €CTb..., COCTOSIIIMI U3 N BEKTOPOB.

26. 3anuiuMTe TEPMUH, 0 KOTOPOM HJET pPeYb. IK-1
Uuciio BEKTOPOB MAaKCUMAJIbHOM JIMHEMHO HE3aBUCHMOM
MOJICUCTEMBI CHCTEMbI BEKTOPOB a4, Qdy, ..., A;; HA3bIBAIOT
.... CHCTEMBI BEKTOPOB @4, Ay, ..., Ay

217. 3anummTe TEPMHH, 0 KOTOPOM H/IET peyb. YK-1
Msuorouinen n-oii crenenu |A — AE| Ha3bIBAIOT ... MATPHIIBI
A.

28. 3anummTe TEPMHH, 0 KOTOPOM H/AET peyb. [1K-1
Marpuna, nosydeHHas W3 JaHHOW 3aMEHOM KaKIOH ee
CTPOKH CTOJOLIOM C TEeM KE€ HOMEpPOM, Ha3bIBAETCs
.....MaTpULEH K JaHHOM.

3agaHusl OTKPHITOIO THIA C PA3BEPHYTHIM 0TBETOM

29. IIpouuTaiiTe TEKCT U 3aNUIIATE PAa3BePHYTHI 0TBET YK-1
MoskeT 1 OBITh TUHEHHO 3aBUCHUMOM MOJICUCTEMA CUCTEMBI
BEKTOPOB, €CJIM camMa CUCTEMA JIMHEHHO He3aBUCUMa

30. IIpounTaiiTe TEKCT M 3aNIMIIMTE Pa3BEPHYThIH 0TBET [K-1
B yem coctout cymHocTh MeTona ['aycca uist perieHus
CHUCTEMBI
JUHEHHBIX anreOpanyecKux ypaBHEHH?

31. IIpounTaiiTe TEKCT M 3aNIMIIMTE PA3BEPHYTHIH 0TBET YK-1

3anucarh B TPUTOHOMETPUYIECKON POpME YHCTO MHUMOE
quciao Z =-— 3i.
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