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1. Henn ocBOCHHMA AUCHUILIMHBI
LlenssMu OCBOEHUS TUCHUIUTMHBI (MOAYIISA) « AnreOpay sIBISIOTCS:

- OBJIaJIETh OCHOBHBIMU METOJIaMH COBPEMEHHOI aireOpsl;

-HpI/IO6peCTI/I OIIBIT HMCIIOJIb30BAaHUSA anre6pa1/meCK1/1x MCTOOB B MpOLECCC PCIICHHUA 3aJad

CMCKHbBIX MAaTEMATHYCCKUX JUCIUIIIINH (I‘GOMeTpI/II/I, Mar. aHaJik3a U T. I[),

- HOJIYYUTDh NPCACTABIICHUC O POJIA anre6pm B CUCTCMC MATCMATHYCCKOI'O 3HAHUA U IICPCIICKTHBAX

€€ MPUMEHCHUSA B €CTCCTBCHHBIX U I'YMAaHUTAPHBIX HAYKAX;

- MOATOTOBKA  yuuTens K Oyxaymeid mnpodecCHOHABHOM — JesTelnbHOCTH  ((opMupoBaHUE

CITOCOOHOCTH K MPEMNOIaBaHUI0 yIeOHOTO IIpeaAMeTa anreopa).

Ilepeuenb npogeccuoHAIbHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBBIX (PYHKUMH M TPYAOBBIX
(yHKumii, COOTBeTCTBYIOIIMX NPO(eccCHOHATBLHOI 1eSITeJIbHOCTH BbINYCKHUKOB

Kon u O060011eHHbIE TPYAOBbIE (DYHKLIIUU TpynoBbie QyHKIUU
HanuMCHOBaHUC  |Kon HAauMEHOBAaHUE YpoBeHb HAauMEHOBAaHUE [KOJ YpoBEHB
npogeccHoHaIBHOT KBaJIM(pHUKAIH (TOLypOBEHD)
o u KB (PUKAITH
cTaHjapra "
01.001 A | Tlemarormueckas 6 O6menenaror | A/OL. 6
uaecKast 6
«ITemgaror JESITENIbHOCTH TI0 GbyHKIHS.
(memaroruyueckast OO0yuenune
NEesITeIbHOCTh B MPOEKTUPOBAHUIO U
chepe peanu3aiuu
JIOUITKOIBLHOTO, 00pa3oBaTeNBLHOTO
mporecca B
00pa3oBaTeNbHbIX
OpraHu3aIUsIX
HauansHoro JIOIIKOJBHOTO, 6 Bocnurarensun | A/02. 6
oob111ero, HAYaJIbLHOTO as 6
OCHOBHOI'O oo11ero, EeITEILHOCTD
oo11ero, OCHOBHOTI'O OOIIIEro,
CpeIHETo CpeIHEero o0mIero 6 PaspuBaromas | A/03. 6
o0rero o0Opa3zoBaHUs JesITeTbHOCTh | 6
o0pa3zoBaHus) B | Iemarormueckas 5-6 Iemarormueck | B/01. 5
ast 5
(BocmHITaTEND, JEeSTENIbHOCTH TI0 JeSITeITbHOCTD
o
YAUTEITh )» MPOSKTUPOBAHUIO U peanm3anum
peanu3amuu porpaMm
OCHOBHBIX JIOIIKOBHOTO
o01eo0bpa3oBaresnb 00pa3zoBaHUs
HBIX TTPOrpamMm




Ilemarornueck | B/02. 6
as 6
JIEeATEIHLHOCTD
o
peanu3arm
porpamMm
HaYyaJIbHOI'O
o01ero
o0pazoBaHUs

2. Mecto nucunmuidabl B ctpykrype OIIOII 6akanaBpuara

JucuunimHa

JMcuuniIuHbl

MpoeCCHOHAIBHOW  00pa30BaTEIIbHOM  MPOTPAMMBI

OakanaBpuata 1mo HampaBieHHio noarotoBku 44.03.05. Ilemarormyeckoe oOpa3zoBaHHE C ABYMS

nporsIMu

JucuuruiiHa onupaercst Ha pe3yabTaThl 00y4YeHus, chOpMUPOBAHHBIE B paMKaX IIKOJILHOTO Kypca

MaT€MaTUuKU.

Pe3ynprarsl

IIPOXOXKJICHUS TIPAKTHUK:

YpaBHEHHsIT B YaCTHBIX INPOU3BOJHBIX, [[eMCTBUTENBHBIA aHaIuU3,

«Anrebpa»

(Momynn)

IOATrOTOBKH

HU3YyYCHUSA AUCHUILIMHBI

OTHOCHUTCA K

«MaremaTuka.

Teopusa uyucen,

KommnekcHslit ananus, YuebHas npaktuka u ['A.

B pesynbrare u3yueHUss JAHHOTO Kypca OCYIIECTBIISIFOTCS MEXIPEAMETHBIC CBSI3U C TaKUMH

«HMudopmaTrka

SIBIISIFOTCS.  OCHOBOM oJid U3Yy4YCHUMA

IUCLHMIUIMHAM 00s3aTeabHOlM 4vacTH bioka

[IpenMeTHO-METOIMYECKOT0 MOAYJS Y4YeOHOro IUlaHa OCHOBHOM

BbICILIErO0 OOpa3oBaHUs -

OYHON  (hopMBI

OObikHOBeHHBIE au(epeHnnanbHble  ypaBHEHUS,

npeaMeTaMu, Kak 3JICMCHTLI MaTeMaTH4eCKOM JIOTHUKH, MaTeMaTH4YeCKHUI AHAJIN3, TCOMETPUA.

3. Pe3yabTaThl 0CBOEHHS JUCUUIIMHBI (MOAYJIs1) Ajredpa.

[Ipouecc w3ydeHUs IUCHUIUIMHBI

Anrebpa HampaBiieH Ha (OPMHUPOBAHHE 3JIEMEHTOB

cneayromux komnereHuuil B cootBerctBur ¢ ®I'OC BO 1o maHHOMY HanpaBJI€HHIO:

Kon n Koa u HaumMeHoOBaHHe
PesynbTatel 00yuenus
HAMMEHOBaHHE HHINKATOPA J0CTHKEHUS
Mo TUCIUTLINHE
KOMIETEHIINHT KOMITETEHIIUH
Oobuwenpogheccuonanvnvie Komnemenyuu
Or1K-8. OlK-8.1. MNpUMeHsieT | - 3HaTh MONOKEHHS KOMIIETEHTHOCTHOTO
CnocobeH MeToAbl aHanusa | ponxona;
OCyLU'eCTBn;ITb o neaarorniecko - 3HATb NPaBOBBIC HPABCTBCHHBLIC W 3TUYCCKHE
NEAArorneckyio | n cntyauun, HOPMEI po(heCCUOHANTBHOTO 00ILIeHH S,
AedATernbHOCTb npodeccnoHarnbHom
H | pecrekcun Ha ocHoBe | YBEPEHHO JIEMOHCTPHUPYET 3HAHUS
a ocHoBe cneumanbHbIX Hay4Hblx | TCPMUHOJIOTHYECKOrO aMiapata,
cneunanbHbIX 3HAHUN. - 3HAaTb HCHHOCTHBLIC OCHOBBI 06paSOBaHI/I$[ "
Hay4YHbIX npoeccnoHaIbHON NEATEIIEHOCTH, CYIIHOCTH,

3HAHUH

IIPOrpamMMBl

o0y4eHusl.

IUCHUIUINH U

QOyHKIMOHAIBHBIN AaHAJIU3,




CTPYKTYPY,  BO3MOXXHOCTH  HCIIOJIb30BaHHS
o0pa3oBaTelbHON Cpeabl Uil TOCTHXKEHUS
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX
pe3ynpTaToB  OOydeHHUs] ©  oOecredeHus
KayecTBa y4ueOHO-BOCIUTATENLHOIO Mpolecca
cpeacTBaMu MIPEeroIaBaeMoro y4eOHOTO0
npeaMmera, TpeOOBaHMSIMH K  0€30MacHOCTH
00pazoBaTeILHOM CPEIbI.

Ynueepcaﬂbubw Komnemenuuu

YK-1

Cnocobe
H OCyLLeCTBNATb
MOWUCK,
KPUTUYECKNI
aHanmM3 M cuHTes
MHopMaLumn,
NPUMEHSITb
CUCTEMHbIN
noaxon

an

s peleHns
NoCTaBMNEHHbI
X 3agad

YK-1.2. [Tpumensier
JIOTHYECKHE thopmbt "
MPOLIEAYPHI, croco0eH K
pedekcuu 1o TIOBOY
COOCTBEHHOU u qyKOU

MBICIIUTEIIEHOM JACATCIIBHOCTH.

- onpeaenseT KrnioyeBble MOHATUSA
AUCUMNIUHBI anreGpbl;

- OTOMpaeT NpoLeaypbl B pamkax
npeaMeTHoM obnacTu Ans peweHus
npakTU4Yeckux 3agau;

- NPMBOAUT NPUMEPbLI NPUMEHEHNS
norn4ecknx opm 1 npoueayp
npegmMmeTHom obnactu B
npodeccmnoHarnbHOn 1 NoBCEAHEBHON
OedaTenbHOCTY;

- KOMMEHTMPYET OCHOBHbIE MOMOXEHMS
Teopun anrebpsl;

- pellaeT npeamMeTHbIe 3aga4un Ha
OCHOBE 3afaHHbIX (BblGpaHHbIX) hopM
n npouenyp dopmanbHOro sisbika
ANCUUNNUHBI;

- KPUTUYECKM OLIeHNBAET afieKBaTHOCTb U
paLMOHanNbHOCTb pe3ynbTaToB peLleHus
npeaMeTHbIX 3a4av.

YK-1.6. ApryMeHTHPOBaHHO
dhopmupyer CcOOCTBEHHOE
CYXKJICHHUE " OLICHKY
uHdopmanum, MIPUHUMAET

000CHOBaHHOE peuicHuce.

- hOPMYNMPYET OCHOBHbIE
TEOPEeTUYECKNE NMONOXKEHUS
AUCLUUNIUHBI anrebpsbl;

- 06bACHAET CYLHOCTb, NPUHLMMbI U
0COBEHHOCTM TEOPETUYECKNX
NOJIOXXEHUI NpeamMeTHON obnacTu;

- o6oCcHOBbLIBAET 1 NPOBOAUT
AEKOMMOo3ULMIo pellaemblx 3agay;

- BbINOSHAET NPaKTUKO-
OpPUEHTMPOBAaHHbLIN aHanNn3
coAepXaHus OTAENbHbIX TEM
(pa3genoB) AMCUMNANHbI.




MK-6.
CnocobeH
NPUMEHSTb
crneunanbHble
npeameTHble
3HaHUANPU
peanusaum
7
obpasoBateribHor
0 npouecca

MK.-6.1. OpueHTupyeTca B
3aKOHOMEpPHOCTSX,
npyHUMnax un
YPOBHSAX(OpMNpoOBaHUS
peanusauuu

cogepxaHus

obpas3oBaHus

Bobnactu
MaTeMaTuku,MHopMaTHKN;
CTPYKTYpY, COCTaB
AnaakTMydeckne eguHuLbl
coAepXaHUALLKONbHOro
npeagmeTa «MmatemaTtmka» u
«MHpopmaTmka»

MK.-6.2. NpumeHseT
cneumanbHble 3HaHUSB
obnactn

MaTtemaTukun u
MHoOpMaTUKK B
obpasoBaTenbHOM
npotecce

MK -6.3.

MpownssoanT oTbop
BapMaTUBHOIO

cogepxaHus y4ebHoro
npegmeTa ¢

y4yeTom

B3aMMOCBS3N

YPO4HOM U

BHeypouHon chopm 0byueHuns
MaTemaTuke u

MHdopMaTHKe
MK-8.CnocobeH MK-8.1.
opraHm3oBaTb CoBmecTHO €
NHAMBMAYanbH obGyyvatommmcs
AL hopmynmpyeT npobnemHyro
NCOBMECTHYIO TemMaTuky y4ebHoronpoekra u
y4ebHo- onpegensaeTcoaepXxaHue un
MPOEKTHYIO TpeboBaHuWsa KpesynbTaTam
AeATenbHOCTb MHOANBMAYANbHON M
obyyvaroLmxcs COBMECTHON y4ebBHo-
B NPOEKTHOW AeATENbHOCTH
COOTBETCTBYIO MK - 8.2. NnaHnpyeT n
e n OCYLLECTBISAET PYyKOBOACTBO
npegMeTHOM OencTBmaAMM 0byyaroLnXCA B
obnactn MHOMBUAYaNbLHON K

COBMECTHON
y4ebHO- NPOEKTHOMN
AesATenbHoOCTH




4. CTpyKTypa U cofep;KaHHe NUCHHUILNIMHBI (Moayas) Anaredpa

4.1. CTpyKkTypa IMCHUILIHHBI (MOaYJ1s1) AJsiredpa

OO01mast TpyA0eMKOCTh TUCIUIUTHHBI cocTaBisier 12 3adeTHbIX enuHull, 468 yacos.

) Bcer CemecTpbl
Bua yyebHon paboTbl o
1 2 3 4
yaco
B
Bcero:
Jekuun (Jek) 36 32 36 30
3 B T.4. B hopMe npakTn4eckon nogroToBKu
®
J
o MpakTnyeckune 3aHATUSA (B T.4. CEMUHapPBbI
2 | e ( PH) 16 | 30| 32 | 30
z | (MpiCen)
©
é B T.4. B popMe NpaKkTU4ecKon nogroToBKn
JTabopaTtopHbie 3aHATHs (J1ab)
WHauengyanbHble 3aHsaTus (U3)
© = 3auer, 3a4eT ¢ oueHKou, ak3ameH (KIMA)
) 3
% g KoHcynbTaums k ak3ameHy (KoHc)
[0 (0]
s =
g =« © Kypcosas pabota (Kp)
C
CamocTodaTenbHas pabota CTyAeHTOoB, B T.4. C
P yA 108 [108| 72 | 108
Ncnonb30BaHNeM 3MeKTPOHHOro obyyeHns (CP)
B T.4. B popMe NpaKkTU4ecKon NoaroTOBKM
MoaroToBka K 9k3ameHy (KoHTporb) 27 27 27
Buag npomexyToyHon aTTectauum 3a4eT | 9K3 [ 3aueT | K3
O6wasn TpyaoeMKoCTb (Mo nnaHy)
B T.4. B popMe NpaKkTU4ecKon NoaroToBKM




O0beM THCHUIIHHBI M BBl y4eOHOH padoThI

Ne Bunpl yueOHOIT paboTHI, BKIIOUas DopMBI TEKYLIETO
/ CaMOCTOATENbHYO pabOTy CTYAECHTOB U KOHTPOJIS yCIIEBAEMOCTH
No TPYJIOEMKOCTbH (B Hacax) (o HemensIM cemecTpa).
HanmeHnoBanue DOpPMBI IPOMEXKYT.
pasienoB U TeM aTTecT
JMCUUIUIAHBL (MOJTYIsT) AynutopHas paboTta CamocTosiTenbHast
paboTa
‘g E Q| =
& 5 . & g o
< E | % 2| % o| |8 &8 =8
5| £ | E z| 2| 5| Z 3| 5|83l
= 8 e Sl S| 2| Blzlg 2lHoS
5l o | 2 Bl 2| Bl c|5g g|ggs
& sl | & | Bl o 8| 5| 2| 818 85 g5 %8s
e | S| E| | & | 2| 5| & B 5] 8|28 8|38 4
2 | 8| 5| & 8 sl 3| 5| o| & a3 & & & &>
8 | B| B E| R |H| | ¥| E| X| O|ZE E|EE ™
1 2 3 |4 |5 |6 |7 8 |9 |1011 12|13 |1|1/16|1|1|1
4|5 7189
Pa3znen 1. CucreMbl JIHHEHHBIX 1 6 |2 4
YpPaBHEHM
1. | Cucremsbl THHEHHBIX YpaBHEHHH C 1 6 |2 |4
1. | 1ByMs ¥ TpeMsl HEM3BECTHBIMH.
2. | Pa3nen 2. Anredpbl M OCHOBHBIE 1 54 | 22 | 32 34
aJrefpanyeckme CHCTEMBI.
2. | MuoxectBa. Oneparus HaJt 1 4 |2 |2
1. | MHOKecTBaMH.
2. | buHapHBIE OTHOIICHUISL. 1 16 | 6 10
2.
2. | Anrebpandeckue Oneparym. 1 4 12 |2
3. | HousTue anrebpsL.
2. | I'pynmna. 3omopdusm rpym. 1 6 |2 |4
4.
2. | Koubiio. U3omopdu3m koserr. 1 4 |2 2
5.
2.6. |Tome. 6 (2 |4
2.7. |Tloje KOMIUIEKCHBIX YHCETL. 10 |14 |6
2.8. | CucteMbl TMHEHHBIX ypaBHEHHIL. 4 12 |2
Merton 'aycca
3. |Pa3men 3. BekTopHoe 36 |16 8
MPOCTPAHCTBO.
3.1. |BekropHOE NPOCTPaHCTBO. 6 (2 |4
IlonmnpocTpaHcTBo.
3.2. | JluneiiHast 3aBUCUMOCTb BEKTOPOB. 10 [12 |6 4
Basuc u paHr cucteMbl BEKTOPOB.
N3oMopdu3m BEKTOPHBIX
[POCTPAHCTB
3.3. [MaTpuupl. Paur MaTpuipL. 12 |6 |6 4
Kpurepnii COBMECTHOCTH CHCTEMBI
JIMHENHBIX OJTHOPOIHBIX YPaBHEHUM
3.4. | CucteMbl 0IHOPOIHBIX JTMHEHHBIX 8 |4 |4 4
ypaBHeHn DyHIaMeHTalIbHbBIN
Ha0Op pemIeHui CUCTEMbI TMHEHHBIX
OZHOPOJHBIX YPABHEHUMH.
4. |Pa3gen 4. MaTpuubl u 36 |32 (30 12




onpeaeauTe/In.

4.1. |Onepauuu HaJ MATPUIIAMA. 2 8 (4 |4
OO6parHas MaTpwIa.
4.2. |TlepectanoBku. I'pymma 2 6 4 2
MO/ICTAHOBOK.
4.3. |Onpenenurens KBaAPaTHOM 2 16 |18 |8
MAaTpHIIbI
4.4, |Pemenue cucTeMBI THHEHHBIX 2 6 |4 |2
ypaBHEHHIA B MaTpUYHO# opme.
IIpaBuno Kpamepa.
5. Pasgen 5. JInHeliHbIE 2 38 |22 |20 18
0TOOpaKEeHHUsI BEKTOPHBIX
NPOCTPAHCTB.
5.1 |JTuneiinble 0TOOpaXkeHUs BEKTOPHBIX |2 8 |6 |6
MPOCTPAHCTB.
5.2. |HeBBIPOKIEHHBIE JTMHEHHBIE 2 8 (4 |4
ornepaTopbl. COOCTBEHHBIE BEKTOPbI
U COOCTBEHHBIC 3HAYCHUS
JIMHEHHOTO oneparopa.
5.3. |JIuneitnas anre6pa. Anre6pa matpui |2 8 |4 |4
u anreOpa JIMHEHHBIX ONepaToOPOB.
5.4. |EBKJINI0OBO BEKTOPHOE 2 8 |4 |4
MPOCTPAHCTBO.
5.5. |Hopma Bektopa. Hopmuposannoe |2 6 |4 |2
BEKTOPHOE MPOCTPAHCTBO.
6 |Pa3men 6. ['pymnisL 3 14 |12 |7 6
6.1. |I'pymmsl, noarpynmnsl. CMeXHBIC 3 4 |4 2
KJTaCChlI.
6.2. |Koneunsie rpymnmsl. Teopema 3 6 (4 (2
Jlarpanxa.
6.3. |Hopmanbhsbie nenurenu. Teopemao |3 4 2
roMomMopdu3max rpymit.
7. |Pazmen 7. Kombua. 3 10 |8 |2 10
7.1. |Konsmno. Ioxaxomsno. CpasHeHus-u |3 10 |4 |2
KJIACCHI BHIYETOB 10 HjIEay.
7.2. | [lemMMOCTh B KOJIbIIAX. 3 4
8. |Pasgen 8. AnreOpa MHOTOUJICHOB. 3 28 (22 (12 12
8.1. | MHOro4nIeHs! OT OJHON 3 10 |6 4
MepEMEHHOM.
8.2. | MHOTOWICHBI OT HECKOIBKHIX 3 8 |6 (2
MePEMEHHBIX.
8.3. |MHOrowWwIeHBI HAJ TIOJISAMHE 3 10 (10 (6
KOMIUIEKCHBIX, IEHCTBUTELHBIX U
palHOHAIBHBIX YHCEL.
9. |Pa3gen 9. DneMeHTHI Teopuu monei. |33 6 66 (2 8
9.1. TIpocroe anre6panueckoe u 3 2 |4
TPaHCUEHICHTHOE PaCIIHPEHUSI
HOJIEH.
9.2. | Koneunoe pacumpenue mojist. Ione |3 4 |12 |2
anredpanyecKux YuCe.
OO01mmast TpyT0eMKOCTb, B 4acax 396




KpuTepun oneHKH NpoMe:KyTOYHOM aTTecTANMH B hopMe 3a4eTa

OreHka

XapakTepucTrka TpeOOBaHUI K pe3ybTaTaM aTTecTaluu B popMe 3adera

«3auTeHo»

TeopeTrueckoe coliepaHue Kypca 0OCBOSHO MOTHOCTHIO Oe3 MpoOeIoB Witn
B IIEJIOM, HJTH OOJIBIIECH Y9acThIO, HEOOXOIUMBIE TIPAKTHIECKIE HABBIKH PaOOTHI C
OCBOCHHBIM MaTepHAIOM C(HOPMHUPOBAHBI UM B OCHOBHOM C(hOPMHPOBAHEI, BCE
WM OOJIBIIMHCTBO MPETYyCMOTPEHHBIX pa00Yei MporpaMMoi yueOHBIX 3aJaHui
BBITTOJIHEHBI, OTJICNILHBIC U3 BHITOJHEHHBIX 3aJJaHAN COIEePIKAT OIUOKH

«He 3aureno»

TeopeTHueckoe coiepkaHne Kypca 0CBOCHO YaCTUYHO, HEOOXOMMbIC
HABBIKH Pa0OTHI He CHOPMUPOBAHBI HIIH CHOPMHUPOBAHBI OT/ICIBHBIC U3 HHX,
OOJIBIIMHCTBO MIPEYCMOTPEHHBIX paboueli yueOHOH mporpaMMoil 3aiaHuil He
BBIMOJIHEHO JTHOO BBITOTHEHO C TPyOhIMHU OIIMOKAMH, KAYECTBO MX BBITIOJHEHHUS
OIIEHEHO YHUCIIOM 0aJJIOB, OJTM3KHM K MUHUMYMY.

KpuTepun oneHKH MPOMe:KYTOYHOM aTTecTANMH B opMe IK3aMeHa

Orenka

XapakTepucTuka TpeOOBaHUH K pe3ysibTaTaM aTTecTanuy B popMe dK3aMeHa

«OTIU4HO»

Teopernueckoe comepkanue Kypca OCBOSHO MOJTHOCTBIO Oe3 mpoOeroB,
CHCTEMHO U IITyO0KO, HEOOXOIMMBbIE MTPAKTUIECKUE HABBIKK PabOTHI C OCBOCHHBIM
MarepuanoM c(h)oOpMUPOBAHBI, BCE MPETyCMOTPEHHBIE pabodeli yaeOHOMH
pOrpaMMOi y4eOHBIE 3a/IaHUs BBIITOJTHEHBI 0e3yPeuHO, Ka4eCTBO UX
BBITTOJIHEHHS OLIEHEHO YMCIIOM OalyIoB, OJIM3KHM K MAaKCUMYMY .

«Xopouio»

Teopernueckoe cojepkaHue Kypca OCBOSHO B IIEJIOM 0e3 mpoOerioB,
HEOOXOIMMBbIEe IPAaKTHYECKHE HABBIKH PA0OTHI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM C()OPMHPOBAHBI, MPEAYCMOTPEHHbIE pabodel yueOHOo mporpaMmMont
yueOHbIE 33/I1aHUS BBITIONHEHBI C OTJCIBLHBIMA HETOYHOCTSIMH, KQ4ECTBO
BBITIOJTHEHHST OOJIBITMHCTBA 3aJaHNIl OLIEHEHO YMCIIOM 0auIoB, OJIM3KUM K
MaKCHMYMY.

«Y IOBJIETBOPUTE
JIEHO

TeopeTunueckoe cojiep:kaHne Kypca 0CBOCHO OOJIbIIEH YacThio, HO IPOOEIhI
HE HOCAT CYIIIECTBEHHOT'0 XapaKTepa, He0OXOAUMbIE TPAKTHUCCKUE HABBIKU
PaboThI C OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBITUHCTBO
IIPeIyCMOTPEHHBIX pabodel yueOHOM mporpaMMol yaeOHBIX 33 JaHHi BHITIOJTHEHBI,
OT/ICJIbHBIC U3 BBIIOJHCHHBIX 3aJlaHHi CONEPIKAT OIIMOKH.

«Heynosnersopu
TEJIHO»

Teopernueckoe copepkaHne Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIE
HaBBIKH Pa0OTHI He CHOPMUPOBAHBI HITH C(HOPMHUPOBAHBI OT/ICIBHbIC U3 HHX,
OOJIBLIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHOW NporpaMMoi yaeOHbIX
3aJaHUi{ HE BBITIOJIHEHO JINOO BBIMOJIHEHO € TPYOBIMH OIIMOKaMH, KaueCTBO UX
BBITIOJTHEHHS OIIEHEHO YUCIIOM 0aljIoB, OJIM3KUM K MUHUMYMY.




4.2. Conep:kanue TUCHUILTHHBI AJredpa

Pasnen 1. CucreMsbl JIMHEHHBIX YPaBHeHU I

Tema 1.1. Cuctembl JIMHEHHBIX YPABHEHUH C IBYMS M TPeMsl HEM3BECTHBIMM.
CucreMbl TUHEUHBIX YpaBHEHUH. PaBHOCUIIBHOCTD cUCTEM. MaTpullbl U OIIPEACTUTETN
2-ro u 3-ro nopsakoB. Meron Kpamepa pemienus ciucteM JIMHEHHBIX ypaBHEHUH.

Pa3gen 2. Anredpbl M OCHOBHBIE ajiredpanyeckue CHCTEMbI
Tema 2.1 MHoOkecTBA, ONlePALMUA HAJI MHOKECTBAMHU

MHoOkecTBa, onepalu HajJl MHOKECTBaMU, UX CBOMCTBaA. J{uarpammsl Ditiepa-BeHHa.
[IpsiMoe npou3BeeHUE MHOXKECTB.

Tema 2.2. buHapHbIe OTHOLIEHUSI

Bunapubie oTHomenusi. OTHOIIEHHE SKBUBAJICHTHOCTU. Pa30neHne Ha Kiacchl SKBHUBA-
neHTHocTH. ®akTop-MHOXkecTBO. OTHomeHue mnopsaka. DyHKuMOHATIbHbIE OTHOWIEHUS (
oroOpaxkenus). Kommosunus ¢pyHKIHM.
Tema 2.3. Aaredopauyeckue onepauuu. [lousitue anredpol

bunapnsie onepauuu, ux cBoiictsa. [lonstue anredpsl, noganreOpsl.

Tema 2.4. I'pynna. M3omopdusm rpynn

I'pynma: onpenenenue, cBoicTBa, npumepkl. [Toarpynmna. M3omopdusm rpymr.

Tema 2.5. Koabuo. M3omopdusm koseny

Konbno: onpeznenenue, npocrennme CBOMCTBA, MpuMepbl. KosIbIo KJ1acCOB BBIUETOB.
N3omopdusm kose.

Tema 2.6. Ioue.

[Tone: onpenenenue, NpoCTEUIINE CBOMCTBA, IPUMEPBI.
Tema 2.7. TTone KOMITJIEKCHBIX YHCEJ

[Tosie KOMILIEKCHBIX yHceNl. ['eomeTpuyeckoe NpPEeACTaBICHUE KOMILJIEKCHBIX YHCEIl.
Tpuronomerpuueckass (opma 3amucu KOMIUIEKCHBIX uucen. Omepanuu HajJ KOMIUIEKCHBIMU
YlCJIaMU B TPUTOHOMETpUYECKOH popme.
Tema 2.8. Cucremsl 1uHeliHbIX ypaBHeHuii. Metoa I'aycca

Paznen 3. BekTopHOE MPOCTPAHCTBO
Tema 3.1. Bextoproe npoctpancTso. [loanpocTpancTso
BekropHOe ImpOCTPaHCTBO: OMpeneIeHue, NPOCTENIINE CBOMCTBA, npuMepskl. [loampo-
CTPaHCTBO. ApU(pMETHUECKOE BEKTOPHOE MPOCTPAHCTBO.
Tema 3.2. JInneiinasi 3aBMCHMOCTb BeKTOpoB. ba3uc u panr cucrembl BekTopos. M3omop-
(¢u3M BEKTOPHBIX MPOCTPAHCTB
JIuneiiHass 3aBUCUMOCTb M HE3ABUCUMOCTb CHCTEMBI BEKTOPOB. OKBHUBAJIECHTHBIE
cucteMbl BeKTOpoB. basuc u panr cucremsl BekTopoB. KoopnumHaTel BekTopa B 0aswmce.
Pa3mepHoCTh BEeKTOpHOTO IpocTpaHcTBa. Mi3oMop(dr3M BEKTOPHBIX MPOCTPAHCTB.
Tema 3.3. Matpuusl. Panr matpunsl. Kpurepuii coBMeCTHOCTH CHCTEMBbI JIMHEHHBIX YPaB-
HeHU
Martpuiisl. DneMeHTapHble TpeoOpa3oBaHus MaTpUILl. PaBEeHCTBO CTPOYEYHOT0 M CTOJIOIOBOTO
paHroB matpulibl. Kpurepuii COBMECTHOCTH CUCTEMBI JIMHENHBIX YPaBHEHUI.
Tema 3.4. CucTeMbl 0AHOPOAHBIX JIHHEHHBIX YpaBHeHHil. DyHAaMEHTAIBHBIA HA0OP
pelIeHnii CHCTeMbl THHEHHbIX OJHOPOJAHBIX YPaBHEHHH
CucreMpl TUHENHBIX OJHOPOAHBIX YpaBHEHU. [IpocTpaHcTBa peleHnii CUCTEMBI OTHOPOAHBIX

JTUHENHBIX ypaBHEeHUN. OyHIaMeHTaIbHbIM HA0Op pEIIeHUH CUCTEMBI OJJHOPOIHBIX JTMHEHHBIX
YPaBHEHHI.

Pa3nen 4. MaTpuubl U onpeaeuTe/
Tema 4.1. Onepauunu Haa maTpunamu. O6paTHas MmaTpuna
Martpuiipl, oneparuu Haj Matpuiamu. O6paTuMble MaTpULbl. DJIEMEHTAPHbBIE MAaTPHUIIBL.
VYcnoBue o6patumMocT MaTpullbl. Berancinenne oOpaTHOM MaTPHIIBL.
Tema 4.2. [lepecranoBku. I'pynna nmoacraHoBok



IIepectanoBku: onpeznenenue, npuMepsl. [loacranosku. I'pymnmna noacraHoBok. YeTHOCTH
IIO/ICTAaHOBKHU.
Tema 4.3. Onpeneuresib KBaJpPaTHOH MATPHIIbI

Ornpenenurens KBajapaTHON MaTpullbl. OCHOBHBIE CBOMCTBA ompeaenurTenacii. MUHOPBI
u anreOpanyeckue JOMOJNHEHHs. Pa3nokeHne OompeaenuTenss IO CTPOKE WM CTOJOLY.
HeoOxonumble M J1OCTaTOYHbIE YCIOBHS pPaBEHCTBa ompenenuTens Hymo. Onpenenurenb
Mpou3BeIeHNs MaTpull. TeopeMa o paHre MaTpHIIbL.
Tema 4.4. Pemienue cucreMbl JHHEHHBIX YpaBHeHuUii B MarpuuHou ¢opme. IlpaBumio
Kpamepa

3anmuch M pelieHre CUCTeMbl JIMHEHHBIX ypaBHEHHMH B MaTpuuHoil (opme. IIpaBumio
Kpamepa. YcnoBusi, npu KOTOPBIX OJHOPOJHAS CUCTEMA JIUHEHHBIX YPAaBHEHUN NMEET HETPUBU-
aJIbHBIC PEIICHMUS.

Pazgen S. JluHeiiHble  OTOOpPaKeHUS  BEKTOPHBLIX
npocrpancte  Tema 5.1. JluHeiiHble 0TOOpakeHUs
BEKTOPHBIX IPOCTPAHCTB

Jlunelinble 0TOOpaXKeHUs BEKTOPHBIX MpocTpaHCcTB. O0pa3s, sipo, paHr U JeQeKT
JMHEHHOTro oToOpaXkeHus. Marpuia JuHeHoro oroopaxkeHust. CBsA3b MEXy KOOpIUHATAMHU
BEKTOpa B pa3IMyHbIX 0a3ucax. CBs3b MEXIY MaTpHUIIAMU JIMHEHHOI0 OTOOpaXkeHus B
pa3nuyHbIX Oa3ucax.

Tema 5.2. HeBbIpo:KkaeHHbIE JIHMHeliHbIE onepaTopbl. Co0CTBEeHHbIE BEKTOPHI U
coOCTBeHHbIEe 3HAYeHMS JIUHEIIHOr0 onepaTopa

OOpatumble (HEBBIPOXKACHHBIE) JUHEHHBIE O0TOOpakeHus. COOCTBEHHbIE BEKTOPBI U
COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO 0TOOpaXkeHus. JIMHEHHBIE OIepaTophl C MPOCTHIM CIIEKTPOM.
[TogoOuble MaTpuibl. YCIOBHS TPUBOAMMOCTA MATPHUIBI JUHEHHOTO oleparopa K
JUaroHaJIbHOMY BHJY.
Tema 5.3. JIuneiinas aaredopa. Ajaredpa MaTpuIl ¥ ajiredpa JJUHEHHBIX 0IIePaTOPOB

[TonsiTne nuHEHOM anreOpsl: onpeaeneHrne, IpuMepsl. Anredpa MaTpHIl U anredpa Jin-
HEHHBIX OIepaTOpPOB BEKTOPHOTO MpocTpaHcTBa. M3oMopdu3m anreOpsl TMHEWHBIX OIEpaTOPOB
Y TIOJTHOM MaTpU4HOI anreopsl.

Tema 5.4. EBKJIN/10BO BEKTOPHOE NPOCTPAHCTBO

CkansipHOE IIPOM3BENIEHUE BEKTOPOB, €r0 CBOMCTBA. EBKINMIOBO BEKTOPHOE NPOCTpaH-
ctBO. OpTOroHanbHas cucreMa BeKTOpoB. IIpomecc oproroHannsanuy JMHEHHO HE3aBUCHUMOU
CHUCTEMBI BEKTOPOB.
Tema 5.5. Hopma BexkTopa. HopmupoBaHHoe BeKTOPHOe IPOCTPAHCTBO
Hopwma BekTopa u ee cBoiicTBa. OpTOHOPMUPOBAHHBIHN 0a31C BEKTOPHOTO MTPOCTPAHCTBA.

N3oMopdu3m eBKINI0OBBIX TPOCTPAHCTB.

Pazgen 6. I'pynnsi
Tema 6.1. I'pynnsl, noarpynnel. CMe:xKHbIE KJIacChI
I'pynna, cBoiictBa rpynmn. [loarpynmna. O6001eHHbIH 3aK0H accolMaTUBHOCTH. Teopema
Ko, CMeXHBIE KITacChI.
Tema 6.2. Koneunble rpynnbl. Teopema Jlarpan:ka
[Topsanok snemenTa rpynmbl. Koneunsie rpynmsl. Teopema Jlarpanxka. Luknnyeckue
TPYIIIBI
Tema 6.3. HopmanbHbie nenurenu. Teopema o romomopgu3mMax rpyni
Hopwmanbasie genmurenu rpynmbl. @aktop-rpymnmna. ['omomopdusmer rpynm. Sapo romo-
Mopduszma. Teopema o romomopdusMax (AnuMopdusmMax) rpymir.
Paszgen 7. Koabna
Tema 7.1. Koabuo. [Toakosbunoe. CpaBHeHHS M KJIACCHI BHIYETOB 110 HA€ATY
Konsbuo, ero cpoiicrBa. Maeansl konbia. CpaBHEHUSI U KJIACChl BHIYETOB MO HJEAINY.
dakTop-konbiio. Teopema 00 snuMopdu3Max Koiyiell. XapaKTepucTuka Koibla. OOmacTh
LEJTOCTHOCTH.
Tema 7.2. JletuMocTh B KOJIbIIAX



Henumocts B konbuax. [Ipocrelinme cBOKCTBA JETMMOCTA B KOMMYTAaTUBHBIX KOJIbLAX.
[IpocTble ¥ cocTaBHBIE JIEMEHTHI 00JIACTH LEJIOCTHOCTU. JlemuTenu Hyss. ACCOMUPOBAHHBIC
a1eMeHThI Koiblia. Kombla ritaBHbIX uaeanos. EBkimnossl konbna. [IpuMepsr.

Pa3nen 8. Aiirebpa MHOTO4IEHOB
Tema 8.1. MHOTro4/1€HbI OT O/IHOIi NTepeMeHHOH

[TpocToe TpaHCIEHIEHTHOE pacIIuPEHUE 00JIACTH IENOCTHOCTH. CTeneHh MHOTOUJICHA.
Jlenenue MHOTO4JIeHa Ha IByWIeH X - a. Cxema ['opHepa; Kopuu MHOrOwIeHa. Anredpandeckoe
1 (YHKIIMOHAJIFHOE PAaBEHCTBO MHOTOUJIeHOB. MHorouiaeHsl Haja noieM. Teopema o JieIeHuu ¢
octatkoM. Anroput™m EBknuaa. HOJl 1 HOK muorounenoB. HenpuBoarmMbie Haj 1OJIEM MHOTO-
wieHbl. EIMHCTBEHHOCTh Pa3j0KEeHHUsI MHOIOUYIEHA B MPOU3BEICHUE HOPMHUPOBAHHBIX HETIPUBO-
TUMBIX MHOXkuUTene. @opmaiibHas NPOU3BOAHAs MHOroujaeHa. KpaTHele MHOXUTEIN
MHOT'O4JICHA.

Tema 8.2. MHOro4JieHbI OT HECKOJIBKHUX MepPeMeHHBIX
Tema 8.2. MHOrowieHbl 0T HECKOJIbKHUX TepeMeHHbIX

KpatHoe TpaHciieHAeHTHOE pacuiupeHue 00aacTu 1neaocTHocTi. CTerneHb MHOTOUYJICHA.
DaKTOPUATBHOCTh KOJIbI[a MHOTOWICHOB HaJ (DaKTOPHAIBHBIM KOJBIIOM. JIEKCHKOTpadudeckoe
YIOPsIIOYEHUE WICHOB MHOTOWIeHA. Briciuii uieH npousBeeHus: MHOTOWwIeHOB. CUMMeTpuye-
ckhe MHOrouieHel. OCHOBHas TeOopemMa O CHUMMETPUYECKMX MHOrowieHax. Pe3ynbTaHT ABYyX
MHOTOWwIeHOB. VCKIIfoueHHe HEU3BECTHOM M3 CHUCTEMbl JIByX YpPAaBHEHUH TMpU IOMOIIH
pe3yJIbTaHTa.

Tema 8.3. MHoroujaeHbl Hajg NOJASIMH KOMIUIEKCHBIX, JeHCTBUTEJbHBIX M
PanMOHAJIBHBIX YK CeJ

AnreOpanyeckasi 3aMKHYTOCTh TIOJISi KOMIUICKCHBIX 4ucel. Pa3iiokeHne MHOTOWICHA
HaJ[ MOJEM KOMIUIEKCHBIX YHCEI B TPOU3BEJCHUE HEMPUBOIUMBIX MHOXHUTENEH. Dopmyibl
Buera. ConpsbkeHHOCTh MHUMBIX KOpPHEH MHOTOUYICHA C JCHCTBUTEIBHBIMU KOA(PDUITUSHTAMH.
Paznosxenre MHOTOUJIEHA HAJ MOJEM JEHCTBUTEIBHBIX YHUCEN B MPOU3BEICHUE HETPUBOIUMBIX
MHOXKUTEJEeH. YpaBHEHUs] TpeThell (UEeTBEpTOi) CTENEHU HaJ TMOJEM JCWCTBUTEIbHBIX UYHCEIN.
[enble U pamyoHaIbHbIe KOPHH MHOTOYIEHA C pallMOHAIBHBIMU KOod(pduruentamu. Kpurepuii
HEMPUBOJUMOCTH DU3EHILITEHHA.

Pa3gen 9. DieMeHTHI TEOPUH MOJTEi
Tema 9.1. [IpocToe anredbpanyeckoe U TpaHCHEHAEHTHOE PACIIMPEHHA MOJIei

[Ipoctoe anredpanveckoe 1 TPAHCIIEHIEHTHOE pacIIUpEHue Mosisl. Aredpandeckue u
TpaHCIeHIeHTHbIe ynciaa. CTpoeHHe MPOCTOro anredpandyeckoro paciupeHus mois.
OcBo0OOXIeHNE OT ANre0panvdecKkoil UpparmoOHAIBLHOCTH B 3HAMEHATEINE JPOOH.

Tema 9.2. Koneunoe pacuiupenue noJs. IoJe anreépanyeckux yuce

Koneunoe pacmupenue nons. CoctaBHoe anredpanueckoe paciiupenue mnosd. [lomne
anredpanveckux 4uces, ero anredpanyueckas 3aMKHYTOCTb. [IpuinokeHust pacmmpeHuil mosnen
3aJla4yaM Ha IOCTPOEHUE LIUPKYJIEM U JIMHEHKOM.

5. Oopa3oBaTejibHbI€ TEXHOJIOTHH
AKTUBHBIE U WHTEpAaKTUBHBbIE (OPMBI: JEKIMH, MPAKTUYECKHE 3aHATUS, KOHTPOJIbHbIE
paboThl, KOJUIOKBUYMBI, 3a4e€Thl U SK3aMEHBbl. B TeueHue ceMecTpoB CTYAEHTHI peIIaloT
3aJauu, yKa3aHHbIE MPEroaBaTeIeM.
6. YueOHO-MeTOAMUYeCcKOe o0ecneyeHHe CAMOCTOSATEJIbHOH PpadoTbl CTYIEHTOB.
OueHouyHble cpeacTBa /UIA TeKylIIero KOHTPOJS YCIeBaeMOCTH, MPOMEXYTOYHOI

ATTECTAllMHU 110 UTOIraM OCBOCHHUSA JUCIIUIIJINHBI.



6.1. [11aH caMoCTOSITEIbHOI PadOTHI CTY/IEHTOB

Henens Ne temsl | Bug camocrositensHON paboTh Pekomennyem |Yacel
ast IuTeparypa
OYHO
1 2 3 4 5
Cemectp 1.
Paznen 1. Cucrembl JIMHEHBIX YPaBHEHUIA 4
1 1.1. [ToaroroBka k ay TUTOPHOMY 3aHATHIO: OCH.: 2, 10 4
nox.: 2, 3
. paboTa ¢ TeOpeTHIECKUM MaTEepHaIoM; U3yUeHHE
OCHOBHBIX TIOHSATHI ¥ OITPEICTICHHIA TEMBI: OJI[3]
MOHSATHE PABHOCUIILHOCTH CUCTEMBI, MOHsTHE perienust | Ne 562, 735
CUCTEMBI, TIOHATHIA OCHOBHAsI MaTPHIla U OCHOBHOU No739
OIIPE/ICITUTETb CHCTEMBI.
A16]
. pelIeHue 3a/1a9 ¥ yIpaKHEeHHUI;
Ne 5.3.9 (a-e)
CTaHAAPT: PELICHUE CUCTEM JINHEUHBIX YPaBHEHUI C
JIBYMS M TPEMSI HEU3BECTHBIMU;
BapUaTUBHBIC: PEIICHUE CUCTEM C IapaMeTpaMH,
oTpe/ieNieHHe YCIIOBHI COBMECTHOCTH CHCTEMBI U KO-
JINYECTBA €€ PELICHU;
Pazgen 2. Aiire6psl M 0CHOBHBIE ajiredpanyecKue 58
CHCTEMBbI
2 2.1 [loaroroBka K ay TMTOPHOMY 3aHSITHIO: ocH.: 3 10
. paboTa ¢ TEOPETHUECKUM MaTepPHAIIOM; JUI[6]
oTpe/ieNieHHsI OCHOBHBIX OTepaluii Hal MHOKECTBAMH,
(v [\) -
n3y4eHHUEe UX CBOWCTB, JI0Ka3aTeIbCTBA PABEHCTB Ne1.3.1-13.15
~ 0 -
MHOJKECTB, THarpaMmbl Diinepa - BenHa. Ne1.4.9-1.4.17
. pelIeHue 3a/1a4 ¥ yIpaKHEeHHI;
CTaHJApT: I0KA3aTeJIbCTBO PABCHCTB MHOKECTB,
HCIIONIb30BaHUE quarpamMm Oinepa - Benna.
BapuatuBHble:  OKA3aTENbCTBO  OCHOBHBIX CBOWMCTB
oTepaluil HaJl MHOXKECTBaMHU, HCIIOJIb30BaHUE
YHHUBEPCATHLHOTO MHOXKECTBA, CHMMETPUIECKOM pa3HOCTH
MHOXKECTB.
. MOJIrOTOBKA K KOHTPOJIbHOM padoTe.
3-5 2.2, [ToaroroBka K ay IMTOPHOMY 3aHATHIO: OCH.: 3 10
. pabota ¢ TeopeTndeckuM Marepuaiom; uzyuenue |JJI[6]
OCHOBHBIX ONPEAETICHUI: onpeieieHne OMHAPHOTO
Ne1.6.1-1.6.3




OTHOILIEHUS, €T0 CBOICTB, ONPEICIeHNE OTHOIIEHUS
9KBUBAJIEHTHOCTU. M3ydeHne (yHKIMOHAIBHBIX
OTHOLICHUH, 0TOOpaKEeHUH.

. pelIeHre 3a/1a4 U yIpaKHEHUH;

CTaHJIAPT.: ONPEICIICHUE CBOICTB OMHAPHOTO OTHOIICHHSL.

BapUaTHBHEIC: IIOCTPOCHUE OMHAPHBIX OTHOIICHUH C
3aIaHHBIMU cBOHCTBaMU. OTpeesieHue CBOMCTB
O0TOOpaKCHUH, SABISIOMIMXCS KOMIIO3HUIIUEH OCHOBHBIX
3JIEMEHTAPHBIX (yHKIIHIA.

. ITOATOTOBKA K KOHTPOJIHOM padoTe.

Ne 1.6.6,1.7.1
Ne1.7.14

2.3. [ToaroroBka K ay TMTOPHOMY 3aHSTHIO: ocH.: 3,4 momr. |6
2,3.
. paboTa ¢ TeOPETHYECKUM MaTePHAIOM; H3yICHHE
OCHOBHBIX CBOMCTB OMHAPHBIX OTIEpaIiii, U3ydeHHEe JJI[6]
MOHSITUS AITeOPBI.
Ne2.1.1
. pelieHue 3a1a49 U yupax HeHUi Ne2.1.7-2.1.13
CTaH/IapT.: CBOWCTBA OCHOBHBIX apU(METHIECKUX
OTepaluii Ha YUCIOBBIX MHOXKECTBAX. BAPHATHBHEIC:
n3y4deHUe CBOMCTB OMHAPHBIX Ollepanuii Ha
reOMEeTPHYECKOM MaTepHraje U Ha HeYHCIOBBIX
MHOXKECTBaX.
. MOJITOTOBKA K COOECEI0BaHHIO.
2.4. [loaroroBka Kk ay TMTOPHOMY 3aHSITHIO: ocH.: 1, 2 mom. |4
2.
. paboTa ¢ TEOPETHYECKUM MaTepHAIOM: H3yICHHE
OCHOBHBIX OIPEJIEIICHUH 110 TEME, JI0Ka3aTeIbCTBO OJI [3] Ne
MPOCTEUIIINX CBOWCTB IPYIIIL. 1634, 1635
. pelIeHne 3a1a4 U yIIPaKHEHNH; Ne 1636
CTaHJApT.: 33/1a4M HAa paclio3HaBaHUe CTPYKTypsI Tpymmsl | JIJI[6] No2.3.2,
B YHCJIOBBIX MHOXKECTBAX, BAPUATUBHBIC: 3a]a4l HA 2.3.13
y3HaBaHUE CTPYKTYPHI TPYIITbI HA TEOMETPHIECKOM
MaTepHaje, Ha MHOXKECTBaX OCTaTKOB OT JIEJICHHSI LEJIbIX
YHCeN Ha MPOCTHIE YKicia U T. [I.
2.5. [TonroroBka k ay TMTOPHOMY 3aHATHIO: ocH.: 1,2 4
JIOTION.: 2
. paboTa ¢ TEOPEeTUIECKUM MAaTEPHAIOM; U3yUCHHE
OCHOBHBIX OIPEJEIECHUH 110 TEME, J0Ka3aTeNbCTBO OJI [3] Ne
MIPOCTEUIIINX CBOMCTB KOJIBIIA. 1709-1723

. pelIeHre 3a/1a4 U yIpaKHeHUH;

JUI[6] Ne2.4.1-




3a/1aud Ha y3HABAHUE CTPYKTYPHI KOJbIA, TOCTPOCHHE
MIPUIMEPOB KOJIBIIA, IIOCTPOCHNE TIPUMEPOB JIEIUTENEH
HYJISL.

243

9 2.6. [ToaroToBka kK ayAUTOPHOMY 3aHSATHIO: ocH.: 1,2,5 6
JIOTION.: 5
. pabota c TeOpeTUYEeCKUM MaTepUalIOM; H3yUeHHE
OCHOBHBIX OIIPEIENICHHH 0 TeMe, pa3bop mokasatenscTB |OJI [3] Ne
OCHOBHBIX YTBEPKICHHIA. 1735, 1736
. pelIeHre 3a1a4 U yIpaKHEHUH; JUI[6] Ne3.1.1-
3.1.12
MOCTPOEHNE TPUMEPOB TOJIEH, KOHEUHBIX TTOJIEH, MosIei
KJIaCCOB BBIUCTOB,
. MOJITOTOBKA K TECTY
10-11 2.7. [ToaroroBka K ay TMTOPHOMY 3aHSTHIO: ocH. 2, 3 12
JIOTI0N.: 5
. paboTa ¢ TEOPETUICCKUM MATEPHATIOM; U3yUCHHE
TEOPETHYECKOT0 MaTepHala 1o TeMe. OJI [5] Ne2.1-
2.35 1J1[6] Ne
. peuI€HUE 3aga4 1 pra)KHCHHfI; 3.3.9-3.3.21
CTaHAApT: BBIIONHEHHE ONEPALMHA HaZl KOMIUIEKCHBIMH |7, 3329
YHUCIIAMU B aliTe€0pandeckoi ¥ TPUrOHOMETPUICCKON
(hopMe ,BapuaTHUBHBIE: pACCMOTPEHHE TPYII KOPHEH M-I
CTETICHH U3 eIMHUIIBI, OTBICKAHHE TIEPBOOOPA3HBIX
KOpHEH.
* IOATOTOBKA K KOHTPOJBHOM paboTe, TecTy
12 2.8.. [ToaroToBKa K ay IMTOPHOMY 3aHSATHIO: ocH.: 2,3,4 6
oIoN.: 5
. paboTa ¢ TeOpeTUIECKUM MAaTEePHAIOM; U3yUeHHE
MOHSATHSI SJIEMEHTAPHBIX MPEOOPA30BAHUIT CHCTEMBI OJI [3] Ne
JIUHENHBIX ypaBHEHHUH, pAaBHOCHIIBHOCTH CUCTEM, 689-704
CBOOOJTHBIX M CBA3aHHBIX IEPEMECHHBIX.
. peleHue 3a1a4 U YIpaOKHEHHIA;
CTaHJApT.: pEUICHUE CUCTEM JIMHENHBIX YPAaBHEHUI
meTojioM ["aycca.
BapUaTHUBHBIC: PEIICHHUE CUCTEM JINHEWHBIX YPaBHEHHH C
apameTpoM.
. MOJTrOTOBKA K KOHTPOJIBHOM padoTe
Paznen 3. BekTopHO€E MPOCTPaHCTRO 11
13 3.1 [TonroroBka k ay TMTOPHOMY 3aHATHIO: ocH.: 1, 3, 4
Jorod.: 2,3.
. paboTa ¢ TCOPETHYECKUM MaTEPHATIOM: H3yUYCHHE
OCHOBHBIX ompezeenuii Temsl. Pazbop mokaszarensctBa | OJI [3] Ne




MPOCTEUIIINX CBOMCTB BEKTOPHBIX MPOCTPAHCTB.

1277-1294 Ne

1310-1313
. pelIeHue 3a1a9 ¥ YIPaKHEHHUI:
penieHue 3aa4d Ha y3HaBaHHE CTPYKTYPBI BEKTOPHOTO
MPOCTPAHCTBA.
14-15 3.2. [ToaroToBka kK ayAUTOPHOMY 3aHSATHIO: ocH.: 1,2, 3,4
Jorod.: 2,3.
. pabota ¢ TeOpEeTHUECKUM MaTepraIoM:
. L. |AVI[6]
paboTa 1o yCBOCHHIO OCHOBHBIX OTIPE/ICICHUN JIMHEHHON
3aBHCHMOCTH M HE3aBUCHMOCTH CHCTEMBbI BEKTOPOB. Ne 6.2.7-6.2.9
. pelIeHue 3a/1a9 ¥ YIPaKHEHHUI:
pelleHue 3a7a4 Ha ONpe/IeTIEHNE TMHENHON 3aBUCUMOCTHU
1 HE3aBUCUMOCTH CHCTEMBI BEKTOPOB.
. MOATOTOBKA K KOJUIOKBUYMY
16-17 3.3. [MoaroToBka Kk ayAUTOPHOMY 3aHSTHIO: ocH.: 1,2, 3,4
nomnoi.:2,3,5.
. pabota ¢ TEOpETHUECKUM MaTepUalioM:
OJI[3] Ne608-
aboTa ¢ OCHOBHBIMH OTIPEJICTICHUSIMU TEMBI, JT0Ka3a-
611 Ne 619-
TEJIBCTBO PABEHCTBA CTPOYEYHOTO M CTOJIOLOBOTO PAHIOB |09
MaTpHIIBI, paboTa ¢ J0Ka3aTeIbCTBOM KPUTEPHUS
COBMECTHOCTH CHUCTEMBbI JINHEHHBIX YPaBHEHUI. .
. pelIeHue 3a/1a9 ¥ yIpaKHEeHHUI:
pelIeHue 3a/1a4 Ha ONpeIesieHHe paHra MaTPUIbL.
Penrenue 3a1a4 Ha pUMEHEHHE KPUTEPHUSI COBMECTHOCTH
CHUCTEMbI JIMHEHHBIX YPaBHEHUM.
. MOATOTOBKA K KOJUIOKBUYMY
18 3.4. [loaroroBka Kk ay TMTOPHOMY 3aHSITHIO: ocH.: 1,2, 3,4
Jo nod. :2,3,5.
. pabota ¢ TEOPETHUECKUM MaTepUaioM:
OJI[3]

pabota ¢ onpeaeIeHUsIMI OJHOPOIHON CUCTEMBI JIU-
HEWHBIX YPABHEHUH, MPOCTPAHCTBA €€ PELICHUM,
(dbyHIaMeHTaIbHBIM HAaOOpOM pEeIICHUH.

. pelIeHne 3a/1a4 U yIIPaKHEHUI:

pelIeHre 3a1a4 Ha OThICKaHHE (DyHIaMEHTaIbHOTO
Ha0opa PenIeHUH CHCTEMBI IMHEHHBIX OJTHOPOTHBIX
YpaBHEHHUH.

Ne 724-732 Ne
735-740

Cemectp 2.




Pazgen 4. Onepauuu Haa maTpuuamu . OdpaTHas
MaTpuua

12

1-2

4.1.

IloaroroBka K AyJAUTOPHOMY 3aHATHIO!

. paboTa ¢ TCOPETHUSCKUM MaTePHAIIOM: YCBOCHUE
ONpe/IeICHUII OCHOBHBIX OMepaluii HaJl MaTpUILIaMU U UX
CBOMCTB.

. pelIeHre 3a1a4 U yIpaKHEHUH;

CTaHJApT: BHIMOJIHEHUE OCHOBHBIX OMepalluid Hall
MaTpPHIIAMH.

BAPUATUBHBIE: BBIYUCICHUE PE3YJIbTATOB BO3BEACHUS
HEKOTOPBIX MaTpPHIL B CTENEHb, ONIPEAEICHHE MATPHLL,
[IEPECTAaHOBOYHBIX C IaHHOM.

ocun.: 1,2,34
mom.: 2, 3, 5.

OJI1 [3]

Ne 788-791 Ne
799, 822

Ne 836-847

4

4.2.

[loaroToBka K ayAUTOPHOMY 3aHATHIO:

. paboTta ¢ TEOPEeTHUECKUM MaTEepUaIoM: U3yUeHUE
oTpe/ieNICHUH NepecTaHOBKH, ITOJICTAHOBKH U UX CBOMCTB,
MOHATHS YETHOCTH MOJICTAHOBKH.

. peleHne 3a1a4 U yIpaKHEHHH:

CTaHAAPT.: 337a4H Ha IOCTPOCHUE IIEPECTAHOBOK U
TIOJICTAHOBOK 77-1 CTENEHH, IOCTPOCHHUE TAOJIHII
ornepaluii B rpyImax nojCcTaHOBOK 2, 3, 4 cTeneHel,
oTpe/ieNIeHNe YeTHOCTH MOJICTAHOBKH.BAPHATHUBHBIE :
HaX0X/JIEHUE MOATPYII IPYIIIBI OJICTAHOBOK,
YCTaHOBJICHHE U30MOP(PHU3Ma MEXKAY IPyHIIaMU
CaMOCOBMEIIIEHUH TPEYTOJIbHUKA, KBaipaTa U TpyNIaMu
MOJICTAHOBOK COOTBETCTBYIOILIEH CTEIICHH.

ocH.: 1,2, 4
mon.: 1,5,7,8

OJI [3] Ne
123-138 Ne
151-154 Ne
169-173

4-7

4.3.

IToaroToBka K ay JUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETHUECKUM MaTEPUATIOM: H3YUCHHE
OTIpe/IeTICHHSI OTIPEAEIIUTENS U €TO CBOMCTB.

. peuleHue 3a1a4 U yIpaK HEHU:

BBIYHCJICHHE ONpeIeuTeNeh 2, 3-To MopsIKa, Bbl-
YHCIICHUE OTPECITUTEINCH TPETHETO MOPS/IKA 110 TPABHITY
TPEYrOJbHUKOB, BEIYMCICHUE ONPEACIUTEICH TPETHETr0 U
00JIee BBICOKOI'O TIOPSIIKA METOIOM Pa3JIOKEHHUS 110
CTpPOKE WU CTOJIOIY.BAPUATUBHBIC: BRIYHCIICHHE
OYKBEHHBIX ONPEACTUTENICH I1-T0 TOopsIKa

. MOAr0TOBKA K cOOECE0BAHUIO

44.

[ToaroToBka K ay JUTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpETHYECKIM MAaTEPUAIOM: U3yUeHHE




TEOPECTUUCCKOI'0O MaT€puralia 1o TEME.

. peleHue 3a/1a49 ¥ YIpaKHEHHU: pelieHue 3a/1a4
Ha yMEHHE 3aI1caTh CUCTEMY JTHHEHHBIX YpaBHEHUIT B
MaTpuuHOU Popme, Ha TpaBuio Kpamepa.

Pa3znen 5. JIuneiinbie 0To0OpakeHnsI BEKTOPHBIX
NMPOCTPAHCTB

18

5.1.

IloaroroBka K AyJAUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETHYECKUM MAaTePHAIOM: U3yueHHE
OIIpeeNICHUI CyMMBI M IIEPECeUeHUs OANPOCTPAHCTB,
JI0Ka3aTelIbCTBA TEOPEMBL O PA3MEPHOCTU CyMMBI
HOJNPOCTPAHCTB.

. pelnieHue 3a1a4 U yrpaxHEHUl;

CTaHIapT: PElIeHHUE 3a1a4 Ha OTHICKAHUE Pa3MEPHOCTH
CYMMBbI U TEpPECEYCHHs IMOIIMPOCTPAHCTB U UX
0a3ucoB.

. MOJITOTOBKA K KOHTPOJILHOM padoTe.

13

10-11

52.

[loaroToBka K ayAUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETHYECKUM MaTePHAIOM: H3yICHHE
OIpe/ieNIeHNs JINHEHHOT0 0TOOpaXKeHusl, Crioco00B
3a1aHus JIMHEWHOTO 0TOOPasKEHHMS, TOHSATHS MAaTPHIIBI
JMHEHHOTO omepaTopa.

. peleHne 3a/1a4 U yIpaKHEHHUH:

PCHICHUC 3a/1a4 Ha OIIPEACIICHUC JIMHEHHOT'O 0To6pa—
JKCHUS, OTBICKAHHUEC MaTpPHUILIbI JIMHEHHOT'O orneparopa.

. MOJIrOTOBKA K KOHTPOJILHOI padoTe,
KOJUIOKBUYMY

14

12-13

5.3.

[ToaroToBka K ay JUTOPHOMY 3aHSITHIO:

. paboTa ¢ TEOPETHYECKUM MAaTEPHATIOM: U3yueHHE
OCHOBHBIX ITOHSATHH TEMbI, 10Ka3aTCJIbCTBA TCOPEMBI O
TOM, YTO MHOKECTBO COOCTBEHHBIX BEKTOPOB JTMHEHHOTO
oleparopa COBNAAAET C SAPOM JIMHEHHOTO ollepaTopa
<p—Xe.

. penieHue 3a1a4 U yIpaKHEeHU:

peleHne 3a/1a4 Ha OTHICKaHWE COOCTBEHHBIX 3HAUCHUH 1
COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTIepaTopa.

. MIOATOTOBKA K KOHTPOJIHOM padoTe,

13




KOJJIOKBUYMY

14-15 5.4. [ToaroToBka K ay JUTOPHOMY 3aHITHIO: ocH. 3,4, non. (14
2,34.
. paboTa ¢ TEOPETHYECKUM MaTePHATIOM: H3yUICHHE
OCHOBHBIX TIOHSTHIH TEMBI. OJI [3] Ne
5 1479-1483 Ne
. peleHue 3a1a4 U yIpaK HeHHH: 1456-1457
pelIeHue 3a/1a4 Ha BHIIIOIHEHUE OTIepaIiiid HaJT JIN-
HEWHBIMH OIIEpaTOpaMH, OTBICKAHUE MATPHIBI CYMMBbI
U MPOU3BEEHUS TMHEUHBIX oniepaTopoB. [ToaroroBka kK
KOHTPOJBbHOM padoTe
16-17 5.5. [ToaroroBka K ayIMTOPHOMY 3aHSTHIO: ocH. 3,4, nor. |12
2,3,4.
. pabota c TeopeTnuecKkuM MaTepuanoM: M3ydenne
MOHSITHS CKAISIPHOTO TIPOU3BEICHUS BEKTOPOB U OJI [3]
EBKJIMJI0BA BEKTOPHOTO MPOCTPAHCTBA, €T0 CBOWCTB,
OpPTOTOHAJIBLHOTO 0a3uca MPOCTPAHCTBA U OPTOTOHAILHOTO Ne 1359-1365
TOTIOJTHEHHSI.
. pelleHne 3a/1a4 ¥ YIpa)KHEHUI: Ha BRIYHCIICHUE
CKaJISIPHOTO MIPOM3BEICHHS BEKTOPOB, TPUMEHEHHE
* CBOWCTB CKaJIIPHOTO IPON3BE/ICHHS, ITOCTPOCHUS
OPTOTOHAJILHOTO 0a3Kca MPOCTPAHCTBA METOJIOM
OPTOTOHAJIM3AINN CHCTEMbI BEKTOPOB.
18 5.6. IlonroroBka k ay TMTOPHOMY 3aHSTHIO: ocH. 3,4.. nom. |2
2,34.
. paboTa ¢ TeOpeTUIECKUM MaTEPHAIOM: U3yUeHHE
OCHOBHBIX ONpEAEICHNH 1 TIOHSITHI TEMBI. OJI [3] Ne
5 1385-1388
. peleHue 3a/1a4 U yIpaK HeHHH:
peleHre 3a7a4 Ha 3a1aHue HOPMbI B BEKTOPHOM ITPO-
CTPAHCTBE, BEIYHMCIIEHHE HOPMBI BEKTOPA, IIOCTPOCHUS
OPTOHOPMHUPOBAHHOTO 0a3rca MPOCTPaHCTRA.
Cemectp 3.
Pazgen 6. I'pynnbl. 48
1 6.1. [TonroroBka k ay TMTOPHOMY 3aHATHIO: ocH. 1.3,5. 16
nott. 4.
. paboTa ¢ TEOPETHYECKUM MaTEPHATIOM: H3y4YCHHE
OCHOBHBIX ONPEIETICHUI TEOPUH TPYIIIL, MOHSTHSI OJI [3] Ne
CMEKHOT'0 KJIacca, JIEBOCTOPOHHETO U MPaBOCTOpoHHEero |1659 (a-3)

Pa3IOoXKEeHHsI TPYIIBI IO TOATPYIIIE.
. pelIeHne 3a/1a4 U yIIPaKHEHUI:

PCHICHUC 3a/1aY Ha pa3JIOKCHUS I'PYIIHLI 110 MMOATPYIIIIC.




6.2. [ToaroroBka K ay IMTOPHOMY 3aHSTHIO: ocH. 1,2,3, 16
Jor. 2,3.
. paboTa ¢ TeOpeTHIECKUM MaTepHaIoM: U3yUeHHE
OCHOBHBIX TIOHSTHI M OIIPeNeIEHHIA TEMBI, pa3oop OJI [3] Ne
JI0Ka3aTeNbCTBa TeopeMbl Jlarpanxa. 1651-1655
. peleHue 3a1a4 U yIpaK HeHHH:
peleHue 3a/1a4 Ha MpUMEHeHre TeopeMbl Jlarpamka.
Penrenue 3a1a4u Ha IOPSIOK DJIEMEHTA TPYIIIEL,
MOCTPOCHNE IUKIMYECKUX TPYII, OTBICKAaHHE MX
MOATPYTIII.
6.3. [ToaroroBka Kk ay TMTOPHOMY 3aHSITHIO: ocH. 1,2,3, 16
om. 2,3.
. paboTa ¢ TEOPETUUCCKUM MaTePUATIOM: U3YUYCHUE
MOHSTHS. HOPMAJIBHOTO JICITUTENIS TPYIIbI, (haKTop- OJI [3] Ne
rpymIiel, roMoMopdu3MoB rpymi. Pa3oop nokaszatensctsa 1681, 1685 M
TEOpEeMbI 0 TOMOMOP(hHU3MaX IPYIIIL. 1692
. peuieHue 3a1a4 U yIpaKHEHU:
peleHne 3a/1a4 Ha MOCTPOeHKE PaKTOp-TPYIII MO
HOPMAJIbHBIM JICTTUTEISIM TPYII JUISI KOHSYHBIX U
6eckoHeuHbIX rpymil. [loctpoenue romomMophru3MoB
TPYIIIL.
Pazgen 7. Koabua. 48
7.1. [loaroroBka K ay TMTOPHOMY 3aHSITHIO: ocH. 1,2,3, 24
nom. 2,3.
. pabota ¢ TEOPETHUECKUM MaTepUaioM:
. M3yuYeHHe OCHOBHBIX OINPEICIICHUH M0 TeMe:
2 3 4 5
KOJIbIIa, MOAKOJIbIIA, TIABHOTO Hcada U HAcajla OJI [3] Ne 4
1781-1783
KOJIBIIA, KJTAcCa BBIYETOB IO HJCaTy, CPABHEHHIA 110
njeany, uX CBOMCTB.
* pEILICHME 3a/1a4 U yIPAKHEHU:
peleHue 3a1a4 Ha OTHICKaHHUE HJICaJIOB KOJIEL], 10-
CTPOEHUE KIJIACCOB BBIUETOB I10 HJIeally KOJbIIA,
PaccMOTPEHHUE KIIAaCCOB BBIYETOB B KOJIBIIE LIEBIX YUCE.
MOJITOTOBKA K KypCOBOii padore.
7.2. [ToaroroBka K ay JUTOPHOMY 3aHITHIO: ocH. 1,2,3, 24
Jort. 2,3.
. paboTa ¢ TeOpEeTHUECKUM MaTEepPUaIOM: U3yUeHHE
TIOHSTHUS CTMMOCTH B KOJIBLIE, TIOHSTHUS MIPOCTHIX U OJI [3] Ne




COCTAaBHBIX 3JICMCHTOB KOJIbIld, aCCONMUPOBAHHBIX
OJICMCHTOB KOJIbIIA, O6paTI/IMI)IX OJICMCHTOB. I/I3y‘ICHI/Ie
MOHATHUH CBKJIMJOBa KOJIbIla M KOJIbIIA I'NNIaBHBIX UJICATI0B.

. pelIeHne 3a/1a4 U yIIpaXHEHUH:

perieHune 3a1a9 Ha IPUMEHEHHE TOHATHI 00paTUMBIX
3JIEMEHTOB, ACCOLIUUPOBAHHBIX AJIEMEHTOB, IPUMEHEHUE
CBOMCTB JCIMMOCTH B KOJIbIIAX, 33/1a4 HA BEIICHCHUE,
SIBJISICTCSI JTH KOJIBIIO KOJIBIIOM TJIaBHBIX HCATIOB U
€BKJIUIOBBIM KOJIBIIOM.

. IMOITOTOBKA K KOJUTIOKBUYMY, KYPCOBOH padoTe.

1785, 1791 Ne
1793

Pa3nen 8. Anreopa MHOT04JIEHOB.

60

8.1.

[loaroToBka K ayAUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPEeTHIECKUM MaTEpPUAIOM: U3yUCHHE
MOCTPOCHHUS KOJIbIIa MHOTOWICHOB Ha/1 00JIaCThIO
LEJIOCTHOCTH KaK TPAHCLIEHACHTHOTO PacIINPEeHHUs
00JIaCTH LENOCTHOCTH, TIOHSTHSI KOPHSI MHOTOWICHA,
JieJICHUs MHOTOWIEHA Ha ABYy4IEH, cxeMbl [ opHepa.
N3yuenue MHOrowieHoB Haj noiem, nousatus HO u
HOK wmuorounenos, anroputma EBKinaa, TeopeMbl 0
JIeJICHUH C OCTATKOM, KPAaTHBIX KOPHEH MHOTOUJICHA,
(dhopManbHOI MPOU3BOHON MHOTOUIICHA.

. peuieHue 3a1a4 U yIpaKHEHU:

pemenue 3aga4d Ha otbickanue HOJl u HOK muo-
TOWICHOB, OTIPENIeJICHNE KPAaTHOCTH KOPHS MHOTOUJIEHA,
OTACIICHUEC KPATHBIX MHOJKHUTEJIEH MHOTOYJICHA.

. MOJITOTOBKA K KOJUIOKBUYMY, KypcOBOIi paboTe.

OcH. 2,3, mor.
2,35

JT[5]

Ne 2501-2505
Ne 2603

9-11

8.2.

[ToaroToBka K ay JUTOPHOMY 3aHATHIO:
. pabota c TeOpEeTHUECKUM MaTepraioM:

. H3Y4YEHUE OCHOBHBIX ONPEACIICHUN U MMOHSATUH 10
TeME, TOCTPOEHHUSI KOJIbI[a MHOT'OUJIEHOB OT HECKOJIBKUX
MEPEMEHHBIX KaK IMPOCTOTO PaCIIMPEHUS KOJIbLIA
\IITOTOWICHOB OT OTHOM IMEPEMEHHOM, TIOHATHS JIEKCHKO-
rpadUYecKOro yrmopsI0YMBaHUS YWICHOB MHOTOUJICHA,
BBICILIETO YJIEHA MHOTOWIEHA, TIOHATHS CHMMETPUYECKOTO
MHOTOYJICHA,

OCH. 2,3, j011.
2,3,5.

18




OJICMCHTAPHBIX CUMMCTPUYCCKUX MHOI'OYJICHOB, 10~
Ka3aTciIbCTBA JICMMBI O BBICIICM YJICHC MHOT'OYJICHA U
OCHOBHOM TCOPEMBI O CUMMCTPUUICCKHUX MHOI'OYJICHAX.

* pelieHue 3a7a4d 1 ynpaKHeHU:

peleHue 3a/1a4 Ha JIeKCHKO-Tpadudeckoe yrnops-
JOYMBaHUE YICHOB MHOTOWICHA, HA TPUMEHEHUE
OCHOBHOW T€OPEMBI 0 CAMMETPUIECKAX MHOTOUYICHOB, &
TaKXKe Ha MPUMEHEHNE TEOPHUH CUMMETPUICCKUX
MHOTOWICHAX K PEHICHUI0 CHMMETPHUECKUX CHCTEM
ypaBHEHHH OT JIBYX ¥ OoJiee mepeMeHHbIX.

MTOATOTOBKA K KypPCOBOii paboTe.

JUT[5] Ne3109-
3110

12-16

8.3.

IToaroToBKa K ay JMTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpeTHYECKUM MaTepUAIOM: U3yUCHHE
JI0Ka3aTeNIbCTBA OCHOBHOM TEOPEMBI ATeOPhI
KOMIUIEKCHBIX YHCEI, TEOPEM O CONPSKEHHOCTH MHUMBIX
KOpHEW MHOTO4JIeHa C JIEHCTBUTEIHHBIMU
koadurmentamu, popmya Buera, paznoxxeHus MHO-
TOWIEHOB Ha HEMPUBOANMBIE MHOXKUTEIH, BOIIPOCA O
HaJIM4YMM U CBOMCTBAX PallMOHAIbHBIX KOPHEW MHO-
rowIeHa C LeNbIMU K03 HUIMEeHTaMu, KpUTEpHs He-
MIPUBOJUMOCTH DM3eHIITEHHA.

. peuieHue 3a1a4 U yIpax HEHU:

pelIeHHe 3a/1a4 Ha pa3yIo’KeHHe MHOTOWIEHOB Ha
HETPUBOJIMMbIC MHOKUTEJIH, OTBICKAHUE PAITHOHATBHBIX
KOpHEH MHOT'OWJICHOB C LENBIMU KO3 DUIIHEHTAMH,
pelieHue anredpandecKux ypaBHEHHH TpeTber 1
YETBEPTOU CTEIEHU.

. ITOITOTOBKA K COOECEIOBAHNIO, KOHTPOJIBHOHN
pabote

OCH. 2,3, J01I.
2,35

JUT[5] Ne
2701-2708 Ne
2802, 2809.

20

Pazgen 9. DiieMeHTHI TeOpUM NOJIEH.

48

17

9.1

[ToaroToBka K ay JUTOPHOMY 3aHATHIO:

. paboTa c TEOPETHUECKUM MaTepHaIoM: H3y4YeHHUE
OCHOBHBIX TOHSTHIA TEMBI , UX OTPE/IEIICHUE, IIOHSATHS
MHHUMAaJIbHOTO MHOTOYJICHA aJIreOpanyecKoro JIeMEHTa,
CTETIeHU aNTe0pandecKoro 3JIEeMEHTa, CTPOSHHS IIPOCTOTO
anre0pamdIecKoro pacIImpeHuUs TOJIA.

. pelIeHre 3a/1a4 U yIpaXHeHUH:

OCH. 2,3, j011.
2,3,5.

A16]

Ne 12.6.1-
12.3.12

20




peImICHUC 3a/1a4 Ha OTBICKAHUC MUHHUMAJILHOT'O
MHOT'OYJICHA anre6pa1/mec1<0ro OJICMCHTA I10JIA.

. ITOATOTOBKA K KOHTPOJILHOW, KypCOBO# paboTam

18

9.2

[loaroroBka K ay TMTOPHOMY 3aHSTHIO:

. paboTa ¢ TEOPETUICCKUM MATEPHATIOM: U3yUCHHE
MOHATHSI KOHEYHOTo airedpamyeckoro pacuIupeHus
TOJISI, IOHATHS ANreOpanvdecKoro Yrucia, moJis
anreOpanvecKux YHCell, ero anredpandecKon
3aMKHYTOCTH.

. pelIeHre 3a/1a4 U yIpaKHEHN

OCH. 2,3, J01I.
2,3,5.

JUT[6]
Ne 12.6.10

14

9.3

anre6panIHOCTH YUCET, OTBICKAHHE MUHUMAJIBHOTO
MHOTOYICHA aJIre0panyecKoro Yucia, OCBOOOXKICHUE OT
anreOpanvecKoil HpPaMoOHAIbHOCTH B 3HAMCHATEJIE
Ipoowu.

14

6.2. MeToau4ecKue yKa3aHusl 110 OPraHU3aIUN CAMOCTOSATE/ILHOI padoThI CTY/IEHTOB

YcnemHoe n3ydenne Kypca TpedyeT oT 00yqaromuxcst MOCEIeHUs JIEKINH, aKTUBHON paboThI Ha
MPAKTUYECKHUX 3aHSATHUIX, BBIMIOJIHEHUS BCEX YUEOHBIX 3a/IaHUH TPEI01aBaTesi, 03HAKOMIICHHUS C
OCHOBHOM U JOTIOJIHUTENBHOU JIUTEPATYPOH.




3anmch JeKIUuM — oHa 13 POPM aKTHBHON CAaMOCTOATEIHLHONU PabOTHI 00yJarommXxcs,
TpeOyroIasi HaBHIKOB U YMEHHSI KPaTKO, CXeMaTHYHO, TIOCIIEIOBATEIIFHO H JIOTHYHO (PUKCHUPOBATH
OCHOBHBIE ITOJIOXKEHHSI, BBIBOIBI, 00001IeHNS, (HOPMYIUPOBKH. B KOHIIE JISKIMU MperoiaBaTelb
OCTaBIIsIeT BpeMs (5 MUHYT) JJIsl TOTO, YTOOBI 00YyYarOIIUecss UMENIA BO3MOKHOCTh 33]1aTh
YTOYHSIOIIME BOIPOCHI IO M3y4aeMoMy Marepuaiy. M3-3a HerocTaTOYHOro KOJIMYeCTBa
AYJUTOPHBIX YaCOB HEKOTOPBIC TEMbBI HE YAAa€TCA OCBCTHUTDH B IIOJTHOM O6’BeMe, IIO3TOMY
npenoaaBaTciib, 10 CBOEMY YCMOTPCHHIO, HCKOTOPBIC BOIIPOCHI BBIHOCUT Ha CaMOCTOATCIIBHY IO
paboTy CTYJIEHTOB, PEKOMEHAYS Ty WIH UHYIO TuTepatypy. Kpome sToro, Asis nydiero ocBOeHUs
Marepuaia ¥ CUCTeMaTH3aliK 3HaHWUH 10 TUCIUIIMHE, HE00X0IMMO TIOCTOSTHHO pa3oupath
MaTepHaJIbl JISKIIUNA TI0 KOHCTIEKTaM U y4eOHBIM mocoOusM. B ciyyae HeoOXoquMocTH o0pamarbest K
MPEToIaBaTeNIo 32 KOHCYJIbTAllUeH.
IMoaroTroBKa K NPAKTHYECKUM 3aHATHSIM.
HpI/I MNOATOTOBKE K IMPAKTUYCCKHUM 3aHATUAM CTYACHT JOJIDKCH U3YUYUTH TeOpeTI/I‘IeCKI/Iﬁ mMaTtepual 1o
TEMC 3aHATUA (I/ICHOHBSOB&TB KOHCIICKT HCKHHﬁ, HU3YUUTh OCHOBHYIO JIMTCPATYPY, OBHAKOMHUTLCA C
JIOTIOJTHUTEJILHOM JINTEPATypOd, TpU HEOOXOJUMOCTH IOTIOTHUTH KOHCIIEKT, JIejasi B HEM
COOTBETCTBYIOIIME 3aIIMCH U3 JIUTEPATYPHBIX HCTOUHUKOB). B ciyuae 3aTpynHeHN, BOZHUKAIOIINX
MPY OCBOCHUH TEOPETHYECKOTO MaTepHalia, CTYICHTY CIIeAyeT 00palaThes 3a KOHCYJIbTalueH K
npenoaaBaTeio. Vs Ha KOHCYJIBTALUI0, HEOOXO0AUMO XOPOIIIO MPOIYyMaTh BOIPOCKI, KOTOPHIE
TpeOYIOT pa3bsCHECHHSI.
B Hayane npakTHYeCcKOro 3aHsTHS MMPENoaBaTellb 3HAKOMUT CTYICHTOB C TEMOM, OTJIAINACT TUIaH
MPOBEJICHUS 3aHSTHS, BBIACT 33JaHUs. B TeueHne OTBeJCHHOTO BPEeMEHH Ha BBITIOJIHEHHUE PaOOThI
CTYIEHT MOXKET 00paTUTHCS K MPETIOAaBaTENIO 32 KOHCYIbTAllUeH WK pa3bsiCHEHUsIMU. B KoHIIe
3aHATHS IPOBOAUTCS TIPHUEM BBITIOTHEHHBIX 3aJJaHH, COOECET0BaHUE CO CTYACHTOM.

PCSYJ'IBTaTBI BBITIOJIHCHUSA IIPAKTUYCCKUX 3I[aHPII>i OLICHUBAIOTCS B 6a.1max, B COOTBCTCTBUHU C

Bua pador MeToanyeckue peKoMeHIaluu

Jlekmuu Bectu xkoncmekt nekuwmii. Jlekuuu BemyTcs B OTHENbHOW oOIIed TeTpajwu,
PEKOMEHIyEeTCSl OCTaBIIATh MECTO JJI 3aMETOK, HAallpuMep B BUJIE MOJeH. 3HaHUE
OCHOBHOI'O Marepuajia MpeabIaylIuX JEKIHW, BKJIOYas 3HAHUE OCHOBHBIX
ONPEACIICHUN U KIIFOYEBBIX TEOPEM. PEKOMEHyEeTCS BBIIEIATh B TEKCTE KIIFOUYEBbIE
CJIOBA, OTIIPEACIICHUS, IEMMbI U TEOPEMBI.

B xoae moaroToBKM K NPakTUYECKUM 3aHATHAM U3yYUTh OCHOBHYIO JIUTEPATYPY,
neky. BHUMaTenbHO CiTymarh ¥ KOHCIIEKTUPOBATh 0a30BbIE TPUMEPHI, pa3orpaeMbie
IIpakr. 3aHsTHS npenoaBaTesieM. 3aaBaTh YTOUHSIONTHE BOIIPOCHI B X0O/I€ PEIICHUS 0a30BbIX 3a/1a4
npenogaBateneM. [Ipu permeHnnIoMalTHIX 3aJaHIi TEPHOTNIECKH BO3BPALIATHCS
K pa3o0paHHBIM Ha MPAKTHUECKUX 3aHATHAX 3a/1a4ax. CBOEBPEMEHHO U MOJTHOCTHIO
peliaTh 3aa4i Ha CaMOCTOSITENILHYIO padoTy.

CBOeBpeMEHHOE U KaY€CTBEHHOE BBIMOJIHEHUE CAaMOCTOSITENIbHON paOOThI
OasupyeTcst Ha COOTIOICHUN HACTOSIIIIMX PEKOMEHIAINN U N3YICHUN
PEKOMEHI0BAaHHOM TUTEepaTyphl. 3a/1aBaTh BOMPOCH B TEX MECTaX PeIIeHUs

3a/1a4, BRI3BABIIUX 3aTPYIHEHHE TIPH CAMOCTOSATEIHHOM padoTe. CTyIEHT MOXKET
JIOTIOJTHUTH CITUCOK MCIIONIb30BaHHOM JTUTEPATyPhl COBPEMEHHBIMU UCTOUYHHKAMH,
HEMpPEeJICTABJICHHBIMU B CIIHCKE PEKOMEHIOBAHHON JTUTEPATYPHI.




Camocrt. pabora

CamocrosrenbHas paboTa BeleTCs B TOU K€ TeTpaa, YTO U MPAKTHUECKUE 3aHITHUS.
CamocrosrenbHas paboTa - 3TO OTAETBHBIN OJIOK KOTOPBIN BBIZCTSETCS 3ar0JIOBKOM,
HarpuMmep, "lomamraue 3aganue"”. Pekomenayercs npopadaTeiBaTh MaTepHa
HEINOCPEACTBEHHO I10CIE NMPaKTU4YeCKui 3ausaTuil. [Ipu pemenre 3aga4 u mpumMepoB
PEKOMEHIYEeTCsl UX BBIMOJIHEHHE MO0 00pa3ily U3 MPAaKTHUECKOTO 3aHSATHS.
CBOEBpEeMEHHO U TIOJTHOCTHIO PEIIaTh 33ja4l Ha CAMOCTOATEIbHYIO paboTy.
CBoeBpeMEHHOE M Ka4eCTBEHHOE BBIIIOJIHEHHE CaMOCTOSITEIbHONU paboThI Oa3upyercs
Ha COOJIIOICHUH HACTOALIUX PEKOMEH AU U U3YUYEHUH PEKOMEHJOBAHHOMN
JAUTEepaTyphl.3a1aBaTh BOIPOCHI B TEX MECTAX PEIICHUS 3a/1a4, BHI3BABILIUX
3aTpyJIHEHHUE MPU CAMOCTOSITENbHOM padoTe. CTyAEHT MOXKET JOIMOJIHUTh CIIMCOK
HCII0JIb30BaHHOM JIUTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMU, HE NIPEACTABICHHBIMU
B CIIMCKE PEKOMEHI0BAHHOM JIUTEPATypPbl

IToaroroska k
9K3aMEHYy

IToaroroBka K 3K3aMeHy MJIM 3a4E€Ty BEAETCs HA OCHOBE Kypca JICKLUN WIH
PEKOMEHIOBaHHOU TUTepaTyphl. He00X01MM0 3HaHNE U TOHUMAHUE BCEX MOHSATHH,
OIpeIeNIeHUH, YTBEpKACHUH, JIeMM U TeopeM. HeoOxoaumo ymenue hopMyInpoBaTh
TeopeMbI B (popMe HENPOTHBOPEUMBHIX JIOTHIECKHX KOHCTPYKIHHA. JKenaren-Ho yMeTh
CTPOUTH U MPUBOIAUTH IPUMEPHI K COOTBETCTBYIOIIUM ONPEAECICHUSAM U
yTBepxkAcHusIM. HeoOxoaumo 3HaHHE JOKa3aTeNbCTBA TEOPEM U OCTATTBHBIX
YTBEPKACHUMN.

6.3. MaTepnanbl AJIsI MPOBEACHUS TCKYLIECI0 H NMPOMEKYTOYHOI0 KOHTPOJHA 3HAHMH

CTYeHTOB

@I'OC BO B cooTBeTCTBUM ¢ IPUHLIMIIAMH BOJIOHCKOrO npouecca OpueHTUPOBAHbI
IIPEUMYLIECTBEHHO HE Ha COOOILEHHE 00YYaromEMyCsl KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO Ha
BBIpPAOOTKY y OakanaBpa KOMIIETEHLIUI — IMHAMUYECKOr0 HaOOpa 3HaHUM, yMEHH, HABBIKOB U
JIMYHOCTHBIX KaYeCTB, KOTOPBIE MO3BOJISAT BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE
TpyJa U YCHEHHO Npo(eCCHOHAIBHO PEaTi30BbIBAThCS.

B nporecce ornenku 6akanaBpoB HEOOXOAMMO UCIOIB3YIOTCS KaK TPaJUIMOHHbIE, TaK U
MHHOBAIIMOHHBIE THITI, BUABI U HOpMBI KOHTpOIIsL. [Ipy 9TOM NOCTENEHHO TPaIUIIMOHHBIE CPEACTBA
COBEPIIEHCTBYIOTCS B Pyciie KOMIETEHTHOCTHOTO MOAX0/1a, @ ”HHOBALMOHHBIE CPEJICTBA
a/laliTUPOBAHBI ISl HOBCEMECTHOTO IPUMEHEHUS B POCCUICKOI By30BCKOM NMPAKTHUKE.
Ilesab npoBeieHUs ATTECTALIMM — IIPOBEPKA OCBOEHHS 00pa30BaTEIbHON MPOrpaMMBbl TUCIUTLTHBI-
HpakTHKyMa 4epe3 chOPMUPOBAHHOCTh 00Pa30BaTENbHBIX PE3YIbTATOB.
ITIpome:kyTOuHAsi aTTecTALMS OCYIIECTBISIETCS B KOHIIE CEMECTpa U 3aBepIIaeT U3yueHHe
JHMCIHIUIAHBI; TOMOTAET OIIEHUTh KPYITHBIE COBOKYITHOCTH 3HAHMH U yMeHHH, popMupoBaHme
OTIPEAEIEHHBIX KOMIIETECHIINN.

O1eHOYHBIMH CPECTBAMH TEKYIIIETO OLCHUBAHUS SIBIISTFOTCS: JIOKJIAJI, TECTHI [0 TEOPETHYECKAM

BOIMpoCaM OUCHHUIUIMHBI, 3aliuTa IMPAKTUYCCKUX pa60T n T.II KOHTpOJ'IB YCBOCHUs MaTCpHraia
BCACTCA PETYJIAPHO B TCUCHUC BCCIO CEMECTpa HAa MNPAKTHYCCKUX (CGMI/IHapCKI/IX, J'Ia60paTOpHI>IX)

3aHATHAX.

KpuTepun oneHKH NpoMe:KyTOUHOM aTTecTAlMH B (hopMe 3a4eTa

Ornenka XapaxTepucTuka TpeOoBaHHH K pe3yIbTaTaM aTTecTaluu B popme 3auera

«3auteHo» TeopeTHueckoe cofiepkaHne Kypca 0CBOSHO MOTHOCTHIO 0€3 TPoOeIoB WK




B L[EJIOM, WJTH OOJIBIIEH YacThi0, HEOOXOIUMBIE TPAKTUYECKNE HABBIKH PAOOTHI C
OCBOEHHBIM MaTepHaioM Cc(hOpMUPOBaHbI UM B OCHOBHOM C(hOPMHUPOBAHBI, BCE
WK GOJBITMHCTBO MPENLyCMOTPEHHBIX pabouell mporpaMMoii yueOHBIX 3adaHuit
BBINOJIHEHBI, OTJENIbHBIC U3 BBIIIOJHEHHBIX 3aJaHUH COAEPIKAT OIINOKH

«He 3aureHo»

TeopeTrueckoe coiepKaHne Kypca 0CBOCHO YaCTUYHO, HEOOXOTUMBIC
HaBBIKH paOOTHI He c(hOPMUPOBAHEI WITH C(HOPMHUPOBAHEI OTIACIBHBIC U3 HUX,
OOJNBLIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMMoi 3a1aHuid He
BBIMOJIHEHO JTHOO BBITOTHEHO C TPyOBIMU OITMOKAMH, KAYECTBO MX BBITIOTHEHHS
OIIEHEHO YHMCIIOM 0aJIOB, OJTM3KUM K MUHUMYMY .

Kpurtepun oueHKu NpoMexKyTOYHOH aTTecTanuu B opme IK3aMeHa

Orenka

XapakTepucTuka TpeOOBaHUI K pe3yspTaTaM aTTecTauuy B popmMe SK3aMeHa

«OTIU4HO»

Teopernueckoe comepkaHue Kypca OCBOSHO MOJTHOCTBIO Oe3 mpoOeoB,
CHCTEMHO U IITyO0KO, HE0OOXOIMMbIE MTPAKTUIECKUE HABBIKK PabOTHI C OCBOCHHBIM
MaTeprajgoM cOpMHUPOBaHEI, BCE MPeyCMOTPEHHBIE paboUeil yueOHOH
IpOrpaMMOi ydeOHBIE 3aJaHuUsI BBIITOJTHEHBI 0e3yIPeuHO, Ka4eCTBO UX
BBITTOJTHEHHUS OLIEHEHO YHCIIOM 0aJlIOB, OJIM3KUM K MAKCUMYMY.

«Xopouio»

TeopeTnueckoe coepkaHue Kypca 0CBOCHO B 1iesioM 6e3 po0eos,
H€O6XOI[I/IMI)IC MPAKTHYCCKUC HABBIKA pa6OTI)I C OCBOCHHBIM MAaTCpUaJIOM B
OCHOBHOM C(OPMHUPOBAHBI, MPEAYCMOTPEHHBIE padoueii yaeOHO! mporpaMMoit
y‘Ie6HbIe 3aJJaHUs BBITIOJTHCHBI C OTACJIBbHBIMU HETOYHOCTAMHU, KAYC€CTBO
BBITTOTHEHNS OOIBITHHCTBA 3aJaHUH OLIEHEHO YHCIIOM 0aJIOB, OITM3KHUM K
MaKCUMYMY.

<<y,Z[OBJ'I6TBOpI/IT6
JIBHO»

Teopernueckoe copepkaHue Kypca OCBOCHO OOJIbIIEH 4acThi0, HO IPOOEIIBI
HE HOCST CYIIECTBEHHOTO XapaKTepa, HeOOX0ANMBIE IPAKTHUECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTepHaioM B OCHOBHOM C()OPMHUPOBAHEI, OOJILIITMHCTBO
MIpeayCMOTPEHHBIX paboueil ydeOHOH mporpaMMoi y4eOHbIX 3a1aHHH BHIIIOIHEHHI,
OTJEJbHbIE U3 BHIIIOJHEHHBIX 3aJaHUi COAEP AT OLIMOKH.

«Heynosnetsopu
TEJIHO»

Teoperuueckoe cojepkaHue Kypca OCBOGHO YaCTHYHO, HEOOXOIUMBbIe
HaBBIKH Pa0OTHI He CPOPMUPOBAHEI HIIH CHOPMHUPOBAHBI OT/ICIBHBIC U3 HHX,
OOJIBLIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHOW NporpaMMoi yaeOHbIX
3aJJaHU HE BBITIOJIHEHO JINOO BEHIMOJIHEHO C TPYOBIMH OIIMOKAMH, KAU4eCTBO UX
BBITTOJIHEHHS OIIEHEHO YUCIIOM OaNIOB, OJM3KHUM K MUHUMYMY.




I(oumpo.ab oceoenun Komnememmﬁ

No Bun xonTposis KonTponupyembie paznesnbl Komnierenium, KOMIOHEHTHI
i\t KOTOPBIX KOHTPOJIHPYIOTCS
1 | AynuropHas Pasnen 1-Pasznen 3 B 1M cemectpe VK-1, OIIK-3, TIK-2
KOHTP.paboTa(NpOBEPKa| pasyan A- Pasnen 5 Bo 2m cemecTpe
P omeiia) Paznen 6- Paznen 9 B 3m cemectpe
2 TecruposaHue. Paznen 1-Paznen 3 B 1M cemecTpe VK-1, OIIK-3, IIK-2
[lonrooska N Paspnen 4- Paznen 5 Bo 2M cemecTpe
recTHpoRAHiO(OUCHIA Pasnen 6- Pazgen 9 B 3m cemectpe
[pe3yJIbTaToOB)
3 | CamocrosTenbHoe Paznen 1-Paznen 3 B 1M cemectpe YK-1, OIIK-3, TIK-2
pelicHe Paszen 4- Paszen 5 Bo 2M cemecTpe
?;y?::;:;:;x sazasiit Pasnen 6- Pazgen 9 B 3m cemectpe
4 | 3auerslcemectpe | Pasmen 1-Pasnen 3 B 1M cemectpe YK-1, OIIK-3, TIK-2
5 | Dx3aMeH BO BTOPOM VK-1, OIIK-3, T[IK-2
CeMECTPe Paszen 4- Paszen 5 Bo 2M cemecTpe
6 3aueT B 3M ceMecTpe VYK-1, OIIK-3, TIK-2
Pasnen 6- Pazgen 9 B 3m cemectpe

Mamepuanvt 013 npogedenus mexKyuwye20 KOHMPOA 3HAHUIL U NPOMENCYMOUHOU

ammecmauuu.

Bonpocskl 4 3a1aHus 11 KOHTPOJIA padoThl CTYAEHTOB MO AUCHUILIHHE AJredpa.

Bapuanr -1.

1. PemuuTh CUCTEMY JINHEHHBIX YPABHEHMIA:

a) metonoM Kpamepa;

0) metonom ['aycca;

B) METOJIOM OOpaTHOM MaTPHUIIEl (MATPUIHBEIM METOIOM).




X+y+2z=0
2X -y =0

-X+y+z=0

2. Peruuts ypaBHeHue (HEpaBeHCTBA):

2X -2
7 X

>5,

3. BoIunc/IMTh OnpeieuTeNb:
a) 10 OTPEETICHHIO;

0) pa3noXKeHHEeM IO CTPOKE.

3 -2 1
-2 1
2 0 -2

4. Haiitu f (A), eciiu 3aganbif(x) u A.

(1 1 2)
f(x)=2x*+3x+5 u A=|1 3 1|
4 1 1)

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHMS U COOCTBEHHbIE BEKTOPbI MaTpPHUL A:

P

\1 2)

6. OnpeneMTH PaHT MATPHILL, IPe00OpPa30BaB ee B CTYNeHYaTYI0 MeTo oM "aycca.

(3 3 -8 .3 .4 -3
A=} 1 0 3 4 2 1}
2 6 10 8 12 6
L1 0 5 6 6 3)

7. PelInTh MATPUYHOE YPABHEHUE:

(211\ (1 0 3\ (14\| 21\ (100\|

A-B+2-CT =3-x



Bapumanr -2.

1. Pemuuts cuctemMy JIMHEHHBIX YPABHEHU:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM 0OpaTHOI MAaTPHUITHI (MATPHIHBEIM METOIOM).

2x—-4y+3z =1
X—2y+4z=3
3X—y+5z2=2

2. Pemiuts ypaBHeHne (HEpaBeHCTBA):

3. BIYHCJIUTDH ONIpPeNeuTeNb:
a) MO OTPE/ICTICHUIO;

0) pa3II0KEHUEM I10 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciu 3apansif(x) u A.

( 102 \|

L3 4

5. OnpeneauTh cOOCTBEHHBIE 3HAYEHHS 1 COOCTBEHHbIE BEKTOPbI MATPHUIL A:
z

A=
\3 1)

6. OnpeaeJuTh paHr MaTPULbI, IPeo0pa3oBaB ee B cTyneH4aTyio meroaom I'aycca.

f(x)=3¢ —4x+9 u A=



|(2 5 5 5
4=]3 5 6 6|
L1 11 1

7. PeluuTh MaTpH4YHOE YpaBHEHHeE:

21y [P0 3 (14
Aly o U B:L-‘i 3 3

)\

D?-3-A-C=2-x".

Bapuanr -3.

1. PemnTh cUCTEMY JINHEHHBIX YPABHEHMIA:
a) metoaoM Kpamepa;
0) metonom ["aycca;

B) METOZIOM 00paTHON MaTpHUIIbl (MATPHYHBIM METOJIOM).

X+2y+3z=5
2x—-y—-z=1
X+3y+4z=6

2. Pemuuts ypaBHeHne (HEpaBeHCTBA):

3 X -4

2 -1 3 |=0.
x+10 1 1
3. BbIYHCJINTD ONpefeuTeb:

a) TIO OTIPEIETICHHIO;

0) pa3ioKeHUEM IO CTPOKE.

; C=.-11|' D
21

(_

2 1) (100\|
23570 b0



4. Haiitu T (A), ecoiu 3ananbif(x) u A.

(3 1 o)
f(x)=7%+9%-4 u A=|2 4 6
3 1 -1

5. OnpeneanTb cOOCTBEHHBIE 3HAYEHHS  COOCTBEHHbIE BEKTOPbI MATPHUL A:

A= (2 _1\|
\-3 3)

6. OnpenesIMTH PAaHT MATPHILL, IPe00Pa30BaB ee B CTYNeHYaTYI0 MeTooM I"aycca.

(1 3 2 3)
12 8 2 g
Tl o e

1
\-2 -4 -3 -6)

7. PeluuTh MaTpU4YHOE YPaBHeHHe:

ar (10 3 (1) (2 100)
A=l3o hB=[4 1 1jc-[-11D=|.3 [E=[010]
\ J 12 2 [ 2 / {o 01

(B-E)’+C-A=4-X

Bapmanr -4.

1. Pemuth cuctemMy JIMHEHHBIX YPAaBHEHUI:
a) meronoM Kpamepa;
0) metomoMm ["aycca;

B) METO/IOM 0OpaTHOM MaTpHUILIBl (MATPUYHBIM METO/IOM).

X+2y—-z=1
-3x+Yy2z2=0
X+4y+3z=2

2. Peruuth ypaBHeHHe (HEpaBEHCTBA):



3. BBIYHCJINTDH ONIPeeuTeNb:
a) 10 ONPECIICHUIO;

0) pa3IoKeHUEM IO CTPOKE.

0 5
3 16
-1 10

4. Haiitu f (A), eciu 3aganbif(x) u A.

f(x)=3x%+3x-7 u Az‘A;3 j

5. OnpeneanTs COOCTBEHHbIE 3HAYEHHUS M COOCTBEHHbIE BEKTOPBI MATPHII A:

A
2 2 -1

6. OnpeneJuTh paHr MAaTPULIBI, IPe00pa30BaB ee B cTyNeH4aTyIo MetoaoM I"aycca.

(1 1 0 -1)
Lotz
1 o2 2 -1
L2 16 2

7. PeluuTh MaTpHYHOE YPaBHEHHeE:

(2 1 _1} (1 0 3\ (14\| ) 1\| (1 0 O\|
A= 1) B=|4 1 32|; C=|-11 l;D=( ;E=|0%9||
30 12 - | -3 3

) \22 ) LO )

C-A-2.BT =—-X

wl

Bapmanr -5.



1. Pemuuts cucTemMy JIMHEHHBIX YPABHEHU:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM 0OpaTHOM MAaTPHUITHl (MATPHIHBEIM METOIIOM).

X+y+z=a
X—y+z=hb
X+y—z=cC

2. Pemiuth ypaBHeHue (HEpABEHCTBA):

2 X+ 2 -1
1 1 -2>0.
5 -3 X

3. BoIunc/IMTh OnpeieuTeNb:
a) 10 OTIPEAETICHHIO;

0) pa3I0KEHUEM II0 CTPOKE.

1 2 4
-2 1 -3
3 -4 2

4. Haiitu f (A), eciu 3aganbif(x) u A.

(3 1 0)
f(x)=x2-2x-1 u A=|2 4 -1
o 0 -3

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPbI MaTPHUL A:

(-2 -3 5}

A=| 5 7 -11]
6 8 -3

6. OnpeaeJuTh paHr MaTPULbI, IPeo0pa3oBaB ee B cTyneH4aTyio Mmetoaom I"aycca.

(3 -1 1 2 -1)
L, o201
_'-1 0 -1 0 -1'
| 2 1 1 2 -1

7. PeluuTh MaTpH4YHOE YPaBHEHHeE:



-\

[N N
Na=

(2 1 -1)
A:K?’ 0 1), B

- 3
\ ) %)

(B-C) +2- A=1x

N

Bapuanr -6.

1. Peminth cucTeMy JIMHEHHBIX YPABHEHHIA:
a) metonoMm Kpamepa;
0) metogom ["aycca;

B) METOZOM 00paTHOH MaTpHUIIBl (MATPHYHBIM METOJIOM).

2X-y+2=2
3X+2y+22=-2
X-2y+z=1

2. Pemiuth ypaBHeHHe (HEPABEHCTBA):

- X 1 X
0 -x -1 <1,
X 1 -X

3. BIYHCJIUTDH ONIpPeNeuTeNb:
a) Mo OTPE/ICTICHUIO;

0) pa3II0KEHUEM I10 CTPOKE.

ax a2 + x?
ay a?+y? 1
az aZ+722 1

4, Haiitu f (A), eciu 3agannif(x) u A.

2 (1 -1)
f(x)=-3x -3x+7 # A:|\3 1)|

0 3\ (14\| [2 1\
o~ . D=

(1 0 O\|
e be

5. OnpeneanTsb cCOOCTBEeHHbIE 3HAYEHNUS M COOCTBEHHbIE BEKTOPBI MATPHII A:



|(1 2 5)

4=]3 2 1
t111J

6. OnpeneauTh paHr MaTPHUIIbI, IPeo0pa30BaB ee B CTyneH4aTyio metoaom I'aycca.

|(2 1 O\|
A=\1 0 1
-2 1 2

7. PeluutTh MaTpH4YHOE YpaBHEHHeE:

(2 1-1
0

A=
1)

 B=| 4 1 1
L-l 2 -2)|

4.(D-A)' +C=4-x

Bapuanr -7

1. PemuTh cUCTEMY JINHEHHBIX YPABHEHMIA:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOZIOM 00paTHON MaTpPHUIIbl (MATPHYHBIM METOJIOM).

2X -4y +9z =28
7X+3y-6z=-1
7X+9y-92=5

2. Pemuuts ypaBHeHne (HEpaBEHCTBA):

2
X X 1
0 1 >0.
0 X -1

3. BBIYHCINTH ONIPeeuTeNb:
a) TIO OTIPEIETICHHIO;

0) pa3ioKeHUEM IO CTPOKE.

\ (r0 3\; C:|(_i”|
| 2]

5 1 (1 0 o\|
;D=(-3 "E=(01 0]
> Lo 01)



m+a m-a a
m+a 2n-a a
a -a a

4. Haiitu f (A), eciu 3apanbif(x) u A.
( 1 0 2\
f(x)=9%+2x+10 u A=|3 1 -1
4 3 -7

5. OnpeneanTb cOOCTBEHHBIE 3HAYEHHS  COOCTBEHHbIE BEKTOPbI MATPHUL A:
[°3
\ 4 3)

6. OnpenesIMTH PAaHT MATPHILL, IPe00Pa30BaB ee B CTYNeHYaTYI0 MeTooM I"aycca.

(12 3 4
-2 4 & 8]
3 6 9 12)

7. PemiuTh MATPHYHOE YPABHEHHE:

21y (0 3} (14 (21\ 100y
|

A=| 1); B=| 4 _|11| LE=]0 10|
30 A : 5 | 3 \OHJ

2.-B2+AT.CT =E-x
Bapuanr -8.

1. Pemuth cucTemMy JIMHEHHBIX YPAaBHEHUI:

a) meronoM Kpamepa;

6) metonoMm ["aycca;

B) METOJIOM O0OpaTHOHN MaTpHIIbl (MATPUIHBEIM METOIOM).
X+2y—-2=2

2Xx—-3y+22=2
3xy+z=38



2. Peruuth ypaBHeHHe (HEPaBEHCTBA):

2 5 2X
10 -1/=0.
2 -6 3

3. BBIYHCINTD ONIPeeHTeNb:
a) TIO OTIPEETICHHIO;

0) pa3noKEeHHEM IO CTPOKE.

2 -3 1
6 -6 2
2 -1 2

4. Haiitu f (A), eciu 3apanbif(x) u A.

2 (1 2

f(x)=-7x -7x-1 u A=|d_l -3)|

5. OnpeneauTh COGCTBEHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPLI MATPHUIL A:
(3 1 1

A=|-1 5 -1
1 1 3

6. OnpeneJuTh paHr MAaTPULBI, IPe00pa30BaB ee B CTyneH4aTyIo MetoaoM I"aycca.
( 1 0 0 0 5 )

A= ’ 0o o 0 0 O
L2 0 0 0 11

7. PeluuTh MaTPHYHOE YPaBHEHHeE:

21y (10 3[4 [21\ (1 00)

A=| 1);B=|4 3 C=|-11} D= ; E=[0 1 9]
30 -1 - r 3 b 9!
\ . ) 22 3) o )

B-AT-3.C=5-x

Bapuanr -9.



1. Pemuuts cucTemMy JIMHEHHBIX YPABHEHU:
a) metonoM Kpamepa;
0) metogom ["aycca;

B) METOJIOM 0OpaTHOM MAaTPHUITHl (MATPHIHBEIM METOIIOM).

X—y+z=a
X+y-z=Db
—-X+Yy+z=¢C

2. Pemiuth ypaBHeHue (HEpABEHCTBA):

3-X 2 -8
6 -1 -x|=10.
5 1 X+2

3. BoIunc/IMTh OnpeieuTeNb:
a) 10 OTIPEAETICHHIO;

0) pa3I0KEHUEM II0 CTPOKE.

12 6 -4
6 4
3 2 8

4. Haiitu f (A), eciu 3aganbif(x) u A.

(1 2 1)
f(x)=-9x+5x-1 u A=|3 1 -1
4 2 -7

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPbI MaTPHUL A:

(1 1 3
A= 1 5 1
3.1 1

6. OnpeaeJuTh paHr MaTPULbI, IPeo0pa3oBaB ee B cTyneH4aTyio meroaom I'aycca.
( 3 5 7)
A=]1 2 3|
1 3 5

7. PeliuTh MATPUYHOE YPABHEHHeE:



3
a5 ats ) ghofiifon

- )
Bapuanr -10.
1. Peminth cucTeMy JIMHEHHBIX YPABHEHMIA:

a) metomoM Kpamepa;

0) metogom ["aycca;

B) METOJIOM 0OpaTHOMN MaTpHUIBl (MATPUIHBIM METO/IOM).

X+2y+z2=4
3X-5y+3z=1
2X+7y—7=8

2. Pemiuth ypaBHeHHe (HEPaBEHCTBA):

4 X+4 -1
2 4 6 | >-3.
10 -9 X+2

3. BLIYMCJINTD ONpeeuTeb:
a) TO OTIPEIETICHHUIO;

0) pa3IIoKEHUEM I10 CTPOKE.

1 2 5
3 -4 7
-3 12 -15

4. Haiitu T (A), ecoiu 3ananbif(x) u A.

2 (-1 8)
f(x)=-8 —7x+3 n A=| |
\3 -2

(2

j

(1 0 0\|
E=10 39
SO

5. OnpeneanTsb cCOGCTBEHHbIE 3HAYEHUSI M COOCTBEHHbIE BEKTOPbI MATPHI A:

|(2 1 1}
A=] 1 2 1]
1 1 2



6. OnpeneJuTh paHr MaTPULIbI, IPeo0pa30BaB ee B cTyneH4aTyio metoaom Iaycca.

|(1020 0)
4=|01 02 0
2040 0

7. PeluuTh MaTpH4YHOE YpaBHEHHE:

21y (10 3 (M) rpgq (OO

A=| 1 B=[4 4 1f c=|-11} D= L E=[0 10|
30 1 i | 233 b9l
; g )3 S Uy

(B-E)) =C-A+2-x

Bonpochl k KOJLIOKBUYMY B 1 cemecTpe
1. MHuoxecTBa, CIOCOOBI 3aJaHNsI MHOKECTB, ONlepalliy HaJl MHOKECTBAMHU.
2. CpoiicTBa omeparuii HaJl MHOKecTBaMu. J{narpammsr Ditepa-Benna.
3. bunapusie otHOmEeHU. CBOIiCTBa OMHAPHBIX OTHOIIEHHIA Ha MHOYXKECTBE.

4. OTHOLIEHNE SKBUBAIIEHTHOCTHU: ONPEAEIICHNE, KITaCcChl 3KBUBAJIEHTHOCTH, (DaKTOP-MHOMXKECTBO.
ITpumepsr.

5.OTHOIICHHE TTOPAIKA: OTIPEJICIICHIE, CBOMCTBA, TPUMEPHL.

6. @yHKIIMOHATFHBIE OTHOIICHUS: ONIPE/IeICHNE, CBOWCTBA, IPUMEPHI.

7. Orobpaxenus. OOpatumble oToOpaxkeHus. KoMIo3umms 0To0OpakeHHH.
8. Metozap! MaTemMaTHUeCKOW MHIYKIUH. [[prmepsr.

9. BunapHsbIe onepaiuu: onpeeieHne, BUAbl OMHAPHBIX ONepalnii, HeWTpalIbHbIC 3JIEMEHTEHI,
CUMMETPHUYHBIE 3JIEMEHTHI.

10. I'pynma: onpenenenne, CBOMCTBA, IPUMEPBI.

11. Tloarpynma: onpenenenue, npuMepst. M3omopduszm rpym. [Ipumepst.
12. Komnbio: onpeeneHue, CBOUCTBA, IPUMEPHIL.

13. Tlone: onpenenenne, CBOUCTBA, IPUMEPHI.
14. YnopsnoueHHOE 1107I€.

15. TTose xoMIIIeKCHBIX yricen ( TOCTPOEHHE)

Bonpocsl 1151 codecenoBanust B 1 cemectpe.

1. CeoiicTBa onepanuii Hag MHOKecTBaMu. Jlmarpammel Diiniepa-Benna.
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10.
11.
12.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

Bunapnsbie oTHommenus. CBoWicTBa OMHAPHBIX OTHOIICHUH HA MHOYKECTBE.
OTHOIIIGHNE  SKBUBAJICHTHOCTH:  ONPEHACICHUE,  KIACChl  3KBHBAJICHTHOCTH,  (haKTop-
MHOkeCTBO. [Ipumepsl.

OTHoIIeHNE TTOPSIKA: OTIPEACIICHUE, CBOMCTBA, IPUMEPHI.

OYHKIMOHAFHBIE OTHOILIEHHS: OTIPE/IeTICHHEe, CBOICTBA, IIPHMEPEHI.

Orobpaxenus. O6paTuMble 0ToOpaxeHus1. KoMimosummst 0ToopaskeHHH.

Mertoasl MaTeMaTH4YECKOW MHAYKIMH. [IpruMephL.

BunapHbie omepanmu: onpeneicHUe, BUABI OWHAPHBIX OIEpalvii, HEHTpabHBIC 3JICMEH-
TBbI, CHAMMETPUYHBIC SJICMEHTHI.

['pynmna: onpenenenue, CBOMCTBA, IPUMEPEI.

[Moarpynma: onpeaenenue, npumepsl. Mzomopdusm rpymi. [Ipumepsr.

Kons1ro: onpenenenue, CBOMCTBA, MPUMEPHI.

Ilone: onpenenenue, CBOMCTBA, IPUMEPHI

Bomnpocs k 3auety B 1 cemecTpe

MHoskecTBa, criocoObl 3a1aHUsI MHOXKECTB, OTIepallii HaJl MHOKECTBAMHU.

CaoiicTBa onepanuii HaJ MHOXKecTBamMu. Jlmarpammel Ditnepa-Benna.

bunapusbie otHomenus. CBoiicTBa OMHAPHBIX OTHOIICHUH HAa MHOXKECTBE.

OTHolIEHHE  HDKBUBAICHTHOCTH:  ONpENENIEHHE,  KJIacChl  SKBUBAJIEHTHOCTH,  (akTop-
MHOXecTBO. [Ipumepsr.

OTHolIeHne NopsIKa: oNpeeieHne, CBONCTBA, TPUMEpHI.

OyHKIMOHATBHBIE OTHOLIEHUS: ONIpeesIeHHE, CBOWCTBA, IPUMEPBI.

Otob6paxenust. O6paTumble oToOpaskeHust. Kommnosuims otoOpakeHuil.

Mertoasl MaTemMaTH4ecKOM HHAYKUMH. [IprumMephL.

BunapHubie onepanmu: omnpeaencHue, BUABI OMHAPHBIX OMEpalyii, HeHTpabHbIE 3JEMEHTEHI,
CUMMETPHUYHBIE IJIEMEHTHI.

I'pynma: onpenenenue, CBOWCTBA, TPUMEPHI.

[oxrpymnmna: onpenenenue, npumepsl. zomopdusm rpynmn. [Ipumepst.

Konsno: onpenenenne, cBoiicTBa, MpUMEpBHI.

Ilone: onpenenenue, CBONCTBA, IPUMEPHI.

Yropspo4eHHoe noJe.

[lone koMmIEeKCHBIX Yuce (TIOCTPOESHHE)

Tpuronomerpudeckast opMa 3amuCH KOMIUIEKCHBIX dvicell. [IeficTBHUsS HajJ KOMIUIEKCHBIMHU
YHCIaMU B TPUTOHOMETPUYECKOH (opMme.

Bo3Benenue B cTeneHb 1 U3BIEUYEHUE KOPHS N-01 CTENEHN U3 KOMITJIEKCHOTO YHCIIA.

Kopuu n-oii crenenu u3 1. [leppooOpazusie KopHHU N-0#i cTeneHu u3 1.



19. Cuctembl JMHEHHBIX ypaBHEHWH. OJeMeHTapHble NPeoOpa3oBaHUA CHCTEM

YpaBHEHUIL.
20. Metog ['aycca pemienust cucTeM JTMHEWHBIX yPaBHEHUH.
21. OnHOpPOHBIC CUCTEMBI IMHEWHBIX ypaBHeHui. CBolicTBa perrenuit CJIOY.
22. BekTopHOE MPOCTPAHCTBO: ONpECICHNE, CBOWCTBA, TPUMEPBI.
23. JluneiiHasi 3aBHCUMOCTD M HE3aBUCHMOCTh BEKTOPOB: OIIPE/ICIICHIE, CBOWCTRA.

24. JlanpHeIme CBOMCTBA THHENHOM 3aBUCHMOCTH.

Bonpochl k KOJUIOKBUYMY BO 2 ceMecTpe
1. Ctpodeunslii v CTONOMOBBIN pAHTH MATPHIIBL.
2. DrneMeHTapHbIe TPeoOpa3oBaHUs MATPHII.
3. Oneparuu HajJ MaTpUIIAMHU.
4. CpoticTBa omnepariii HaJ MaTpULIAMH.

5. @akTop-rpynmna: HIOCTPOSHHE, ONpeIelIeHHe, CBOWCTBA, IPUMEPHI.

JIMHEHHBIX

6. MuHOpBI 1 anredpanyecKue AOMOIHEHHA. TeopeMa O pa3yiosKeHUH ONPEACTIUTENS 10 CTPOKE WM

CTOJNOILY.
7. BelunciieHue o0paTHON MaTPHUIIBI C TOMOIIIBIO aNTre0pandecKuX JTOMOIHSHHH.

8. CBoiicTBa pelnieHui CUCTEMbI TMHEWHBIX OAHOPOAHBIX YPAaBHEHHI.
9. dynamMeHTabHBIH HA0Op PEIIeHNH CUCTEMBI IMHEWHBIX OJTHOPOIHBIX YPaBHEHHUH.

10. HopMasbHBIH JeNIUTEIb TPYIIILL; ONPEACICHHS U UX PABHOCUIIBHOCTD.

11. CpoiicTBa HOpMATBHBIX JICITUTEINEH.

12. Jlokasath, uto En=L + LL

13. O6patHast MaTpuIa.

14. BeruncieHre 00paTHOM MaTPHIIBI METOIOM 3JIEMEHTAPHBIX MIPe0Opa3oOBaHUI.

15. Tokasatp, uro dim(L1+L2) = dimL, + dimL2- dimL1N L2

BOl'lpOCbl JJIs1 codeceJ0BaHUS BO 2 ceMecTpe

JIroObIe JIn MaTPUIBI MOKHO CIIOKHTD, IIEPEMHOKHUTH?

Bceskas nmu matpuna oopatuma? ChopmyaupyiiTe HEOOXOANMOE YCIIOBHE.
[lepeuncanre cBOWCTBA CIIOKEHHUS MATPHILL.

[lepeuncanre cBOWCTBA yMHOKEHHS MATPHULIBI HA CKAJIAD.

Hepe‘lI/ICHI/ITe CBOICTBa YMHOXCHUA MaTpulL.

© o &~ w D

[lepeuncaure cBoiicTBa 0OpPATUMBIX MAaTPHII.



7. JlaiiTe onpeseneHue NepecTaHOBKH, OTIEPAIMY HaJl IIOICTAHOBKAMH.

8. CgolicTBa YMHOXCHUS [TOJICTAHOBOK.

9. Uemy paBHO KOJIUYECTBO MEPECTAHOBOK 3JICMEHTOB KOHEYHOT'O MHOXeCTBa?
10. JlaiiTe MOHATHE ONPEACIUTEIIS KBAAPATHOW MATPHIIBL.

11. IlepeuncnuTe CBOWCTBA ONPEICIUTEIICH.

12. Jlokaxwure, 9TO ONMPEACTUTEb MEHSCT 3HAK IIPH NIEPECTAHOBKE CTPOK.

13. O6GocHyliTe paBUIIO TPEYTOIHHUKOB JUISI ONIPEACITUTENEH TPEThero MopsaKa.

Bomnpocs k 3aueTy Bo 2 cemecTpe

CTpo4euHBIi 1 CTOJIOIIOBBIN PaHTH MaTPUIIBL.
OnemMeHTapHbIe IPeoOpa30BaHUsI MATPHIL.
Onepanuu HaJl MAaTPULIAMH.

CaoiicTBa onepanuii HaJ MaTpULAMHU.

dakTop-Tpymnna: IoCTPOEHHE, ONpeIesIeHIe, CBOMCTBA, IPUMEPHI.

o a0 bk~ w D -

MuHOpEI 1 anredpanyecKkue AONONIHEHH. Teopema 0 pa3noKeHNH ONPEAETUTENS IO CTPOKE HITH
CTOJNOILY.

7. BbluncieHue 00paTHON MaTPHUIILI C TOMOIIBIO aIre0panvecKux JOMOTHEHUH.

8. CsoiicTBa pemieHuil CHCTEMBI TMHEWHBIX OAHOPOIHBIX YPaBHEHHA.

9. ®yHmameHTaIbHBIN HAOOP PENICHUH CUCTEMbI TMHEHHBIX OTHOPOIHBIX YPaBHEHHH.

10. HopmainbHbIH A€TUTENb TPYIIIbL: ONPEISICHUS U UX PABHOCUIBHOCTb.

11. CpoiicTBa HOPMAIBHBIX JEIHUTENCH.

12. Jloka3atb, uto Em = L + LX

13. O6parHas maTpuua.

14. BerunciieHre 0OpaTHOM MATPHUIBI METOJIOM JJIEMEHTAPHBIX MPEOOPA30BaHUIA.
15. Jlokasath, uto dim (L1+ L2) = dimL1 + dimL2- dimL1N L2

16. Iporecc opToroHaIH3aIMy.

Bomnpocsl k 3k3aMeHy 2 cemecTp.

1. CrpouedHsblii ¥ CTOJIOIOBBIN PAHT'H MAaTPULBL. DJIeMEHTapHbIE MPe0oO0pa30BaHUs MATPHLI.

2. PaBeHCTBO CTPOYEHHOTO U CTOJIOIIOBOTO PAHTOB MATPHIIBL.

3. KpuTepuii COBMECTHOCTH CUCTEMBI IMHEWHBIX ypaBHEHUH. YncI0 peleHunii cucTeMsbl
JINHEHUHBIX YpaBHEHU.

4. Teopembl 00 H30MOpPH3ME KOHEUHOW ITUKITUIECKON IPYIIIEI U TPYIIITBI KOpHEW N-0i
Crenenn u3 1, 6ecKOHEUHON IUKIMYECKON IPYIIIbI U TPYIIIIBI

(Z.+)



Onepanuu Hag MatpuiiaMmu. CBoMCTBa onepanuii HaJ MaTpULAMHU.
Teopema Jlarpamxa. Cnenctusi.

Teopema o paHre Npon3BeACHUS MATPHIL.

®dakTop-rpyIima: HIOCTPOCHUE, ONPEACICHNE, CBOUCTBA, IPUMEPHI.

© © N oy

TlepecTanoBKM 1 TOACTAaHOBKH. YETHOCTH EPECTAHOBKHU.

10. T'omoMoOpduU3MBI TPYIII: ONpeneeHue, cBoiicTBa. S apo romoMopdusma.

11. OnpenenuTens KBaAPaTHON MATPUIIBL; ONIPEACICHHE, TPOCTEHININE CBOMCTRA.

12. Tlepecedenue u cymma monpocTpancTB. [Ipumepsr.

13. MuHODBI U anredpanyecKue JOMOIHEHHUS.

14. Tlpsimast cymMa MOIIPOCTPAHCTB: ONpeIeiieHUE, TPU3HAKH, IIPHUMEPBHI.

15. Teopema o panre MaTpuIlbl. BerunciaeHHe paHra MaTPHUIBI METOJIOM OKAWMIISIOIIINX
MHHOPOB.

16. EBKIMI0BO BEKTOPHOE IPOCTPAHCTBO: ONPEIENICHNE, CBONCTBA, IPHMEPEI.

17. Beruuciienue o0paTHON MaTPUIIBI C TOMOIIBIO alre0pandecKux JOMOTHEHHUH.

18. OpToronaisHOE TOMOTHEHHE K TIOIPOCTPAHCTBY: ONIPEAeICHHE, CBOMCTBA.

19. I'pymma: onpenenenue, npocreiire cBoicTsa. [Ipumepsr.

20. Hopma BekTopa: onpenerneHue, cBoiictea. OpTOHOPMUPOBAHHBIM 0a3UC POCTPAHCTBA.
21. Toarpymmel. HeoOXoauMele 1 JOCTATOYHBIE YCIOBUS TTOATPYIIIL.

22. Nzomopdusm rpymm. Teopema Kamu.

23. Tlopsinok sneMeHTa rpyninsl. LIuKinveckue rpymnimel.

24. CpolicTBa peUICHUH CHUCTEMBI JIMHEHHBIX OJHOPOJHBIX ypaBHeHHH. DyHIamMeHTanbHbINH HAOOD
pEUIEHUI CUCTEMBI JIMHEMHBIX OJJHOPOJIHBIX YPaBHEHUI.

25. CMexHbIe KIIacChl 10 MOArPYIIIE: ONpeaesieHre, CBONCTBA, TPUMEPHIL.

26. EquHnunas MaTpuia. DneMeHTapHbIe MaTPULIBL.

27. HopMmanbHBIH JienuTesb TPYIIbI: ONpeAeIeHUs U UX PaBHOCHIBLHOCTE. CBOMCTBa
HOPM&IBHBIX  JAEJIHTENICH.

28. OOpaTHas Matpulia. Beraucienue o0paTHON MaTpHUIIBI METOIOM
AJIEMEHTAPHBIX NPEOOPa30BaAHUIM.

29. Teopema o romoMopdu3Max (AMUMOPPHU3MAX) TPYIII.
IToacranoBku N-oi ctenend. CBoMCTBA MOACTaHOBOK. [[UKIIBL.

30. Jlunetinas 060109Ka CHCTEMBI BEKTOPOB. [loAmnpocTpaHCcTBO BEKTOPHOTO MTPOCTPAHCTBRA.
JanpHeiimme cBoiicTBa onpeaenutencii. Heo0xomumMoe u J0cTaTOYHOE YCIIOBUE PABEH CTBA
OnpeeauTeNs HyIO.

31. Teopema o pa3i0oXeHUH ONPEACIUTENS [0 CTPOKE HITH CTOJIOLY.
CkansipHO€ YMHOKEHUE BEKTOPOB: ONpeeNICHIE, CBOMCTBA, IPUMEPEI.

32. Onpenenurenb TPOU3BEACHUS MATPHIIL.
33. OproroHaiibHas cucreMa BeKTopoB. OpToroHalbHbIN 0a3uc mpocTpancTBa. [Iporece
OPTOTOHATIM3AITHH.

34. Meron Kpamepa perieHust cucTeM JINHEHHBIX ypaBHEHUH.
OO0001IEHHBIH 3aKOH aCCOLMAaTUBHOCTH.



35.

JIunelinbie 0TO6pa)KeHI/I$I BCKTOPHBIX IPOCTPAHCTB: OIPCACIICHUC, HpOCTCfIH.IHe

cBoiicTBa, mpumepkl. CriocoObI 3a/1aHuUs TUHEHHBIX ONEpaTOPOB. MaTpuila IMHEHHOTO oneparopa.

36.

Cas13p MKy 6a3ucaMy BEKTOPHOTO MPOCTpaHCTBa. CBsI3b MEXKIY KOOpIWHATAMH BEKTOPA

B pasiIMYHBIX Oa3ucax.

37.

CBs13p MEXKIY MaTpPUIIAMHU JIMHEHHOTO OIlepaTropa B pa3nudHbIX 0azucax. [logqo0HbIe MaTPHUIIHL.

PaBeHncTBO paHTroB HOHO6HI)IX MaTpuil.

38.

Ormeparuu Ha Il IMHEHHBIMY oTlepaTopaMu. Anredpa THHEHHBIX oepaTtopoB. O0pas, Sapo, paHT,

nedeKT IMHeHHOTOo orepaTopa. HeBbIposkIeHHbBIE THHEHHBIE OTIepaTOPHI.

39.

CoOcTBeHHEIE BCKTOPLI U COOCTBEHHBIC 3HAYECHUS TUHEHHBIX OIIepaToOpPoOB. JIuneitnpie

ONEPATOPHI C MPOCTHIM CIEKTPOM. I IpuBeIeHE MaTpULIbl TMHEWHOTO OIlepaTopa K IMaroHajJbHOMY

BHJY.
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10.
11.
12.

RBOONoO MWD E

0.
1.
12.
13.

Bomnpocs! K KOJJIOKBHYMY B 3 cemecTpe

CBolicTBa JETUMOCTH B 00JIACTH I[EJIOCTHOCTH.

CBoiicTBa IIaBHBIX HI€A0B KoJbIia. [IpocThie 1 cocTaBHBIE 3TIEMEHTHI 007aCTH IIETIOCTHOCTH.
Konblia riaaBHBIX MEaI0B, HX CBOMCTBA.

@dakTopHalbHbIE KOJIbLA, UX cBOMCTBA. [IpuMephL.

EBxiunioBs! kosbiia. CBOMCTBA, TPUMEPHL.

HO/I B xoblIe II1aBHBIX HCAJI0B, CBOMCTBA.

HOK B xoJIBIIE TJIaBHEIX HJICATI0B, CBOMCTBA.

[TocTpoeHune koiblla MHOTOWISHOB OT OJIHOH IMepeMEeHHOM. Anredpandeckoe U (PyHKITMOHATHHOE
PaBEHCTBO MHOTOWICHOB.

Jenenmne muorowiena Ha neywieH. Teopema besy. Cxema ["oprepa.

Teopema 0 HauOOJIBIIIEM BO3MOXKHOM KOJIMYECTBE KOPHEH MHOTOUJICHA.

Teopema o JIeJICHUH C OCTaTKOM.

AnroputMm EBknnaa. Jluneltnoe npeacrasnenne HO/.

BOHPOCI)I JJIs1 co0eceI0BaHMsI B 3 CeEMeECTpE

Hempusoaumelie Haj mosieM MHOTOUIeHBI. CBOHCTBA, IPUMEPHI.
®opmanibHas MPOU3BOHASI MHOrOwIeHa. HenpruBoauMble KpaTHbIE MHOMKHUTEIH.
Kpatnabie kopHu MHOTOUWIEeHa. OTAEEHNE KPAaTHBIX KOPHEH.

ITocTpoenune KobIla MHOTOYJIEHOB OT HECKOJIBKUX MEPEMEHHBIX.
Jlexcukorpaduyeckoe yrnopsiioueHre YWIeHOB MHOTOUJICHA.
CumMMeTpHueckue MHOrouneHbl. OCHOBHBIE JIEMMBI.

OcHOBHas TeOpeMa O CAMMETPHYECKUX MHOTOWICHAX. AJITOPUTM.
MHorouseHs! HaJ| 110JIEM KOMIUIEKCHBIX YHcen. JIeMMBI.

MHorousIeHbI HaJ MTOJIEM JEHCTBUTEIHHBIX YHCEIL.

Pemenue ypaBHeHuit 3 cTeneHu.

Pemenue ypaBHeHuii 4 cTeneHu.

OTtneneHne AeWCTBUTENBHBIX KOpHEH MHOrowieHa. Teopema LlITypma.
MHorouseHs! HaJ| [T0JIEM pallMOHANIBHBIX uncen. Kpurepnit DitzeHmTeliHa.



Bompocsl k dx3aMeHy 3 cemecTp.

CBoiicTBa JETUMOCTH B 00JaCTH IIEIIOCTHOCTH.

CBolicTBa TJIABHBIX HIIEaI0B KojbIla. [IpocThie B cOCTaBHBIC 3JIEMEHTHI 00JIaCTH IIEIOCTHOCTH.
Kounblia rmaBHEIX MCaI0B, UX CBOMCTBA.

@akTopHUaJIbHBIE KOJIbLIA, UX CBOMCTBA. [[prumepsl.

EBxmmnoBs! kosbita. CBOMCTBA, IPUMEPHI.

HOJ/I B xoJbIle rIaBHBIX HCaTIOB, CBOMCTBA.

HOK B xoJ1b1ie TJIaBHBIX HJI€aJI0B, CBOMCTBA.

[NocTpoeHue KoJblla MHOTOWICHOB OT OJIHOM IMepeMeHHOM. AnreOpandeckoe u (YyHKITMOHATBHOE
PaBEHCTBO MHOT'OYJICHOB.

coONoGO~WONE

9. Jlenenue mHorouwieHa Ha nBywieH. Teopema besy. Cxema ["opHepa.
Teopema o HauboBIIEM BO3MOKHOM KOJMYECTBE KOPHEH MHOTOUJICHA.

10. Teopema O IeIEHUH C OCTATKOM.
Anroput™m EBknuna. JIunelinoe npeacrasnenue HO/I.

11. HenpuBoaumbie HaJ mojieM MHOTOWIeHbl. CBOMCTBA, IPUMEDHI.
®opmanbHasg Npou3BOHAst MHOTOUJIeHa. HenpruBoauMble KpaTHbIE MHOKUTENH.

12. Kpatnbie kopHH MHOTOWIeHA. OT/AEIeHNE KPATHBIX KOPHEH.
[TocTpoeHne KoblIa MHOTOYJICHOB OT HECKOJIBKUX MEPEMEHHBIX.

13. Jlekcukorpaduueckoe yrnopsaoueHIe YWICHOB MHOTOUJICHA.

14. Cummerpuueckue MHOTOUWIEHBI. OCHOBHBIC JIEMMBI.

15. OcHoBHas TeopeMa 0 CUMMETPUIECKUX MHOTOWICHAX. AJITOPUTM.

16. Pe3synbrant MHOrowIieHoB. VIcKimoueHre IepeMEeHHbIX ¢ IIOMOIIBIO Pe3yJIbTaHTa.

17. MHorouieHsl Ha/1 I0JIEM KOMITJIEKCHBIX Yucel. JIeMMBI.

18. OcHoBHas TeopeMa areOpbl KOMITIEKCHBIX YHCEIT.

19. MHorou4IeHbI HaJl TOJIEM JeWCTBUTENBHBIX YHCEIT.

20. Pemenne ypaBHeHH! 3 CTEIICHU.

21. Pemenue ypaBHeHUH 4 CTETICHH.

22. OraeneHue JeCTBUTEIBHBIX KOpHEH MHOrowIeHa. Teopema LlTypma.

23. MHorouieHsl HaJi IOJIEM PAalMOHATBHBIX YKces. Kputepuit DiizeHIreiina.

24. TIpocToe anredpandecKkoe pacIInpeHne moJlsl.

25. MuHNMaJIbHBI MHOTOWIEH aJIre0panveckoro HaJ MojieM 3JIeMEHTa, ero CBOHCTBA.

26. Teopema O CTpOEHMHM MPOCTOTO ayreOpanueckoro pacimpeHus 1ojis. OcBOOOXAEHHE OT
are0panvyecKo MPPaLMOHAIBHOCTH B 3HAMEHaTele 1poou.

27. KoneuHoe paciupeHue noiis. TeopemMa 0 KOHEYHOM pacIiipeHHH.

28. CocTaBHOE anreOpandyeckoe paciupeHue.

29. lNpocToTa cocTtaBHOro anrebpanyeckoro paclumpeHus.

7. YueOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHUYECKOe ofecrevyeHHe TUCUMILIUHBI

(Moayas1) Aaredpa

7.1. YueOHas 1uTepaTypa

OcHoBHas JiMTEpaTypa

1. Kynukos JI. 5. AnreGpa u Teopust uucen. - M.: 2009..



asrwN

Nk wNE

Kypomr A. I'., Kypc Beicieit anredpsi, «Jlanby, 2008.

[TpockypsixoB . B. COopHuk 3ana4 o nuHEHOH anredpe, «Jlanby, 2010.
®dannees/l. K., Jlekuuu no anredpe, «Jlanpy, 2010.

®dannees/l. K., Comunckuit Y. C, 3anaqn o Beiciiei anredp, «Jlans, 2008.

JlonotHUTeIbHAS JINTEpaTypa.

7.2. IuTepHeT-pecypcebl

bypb6aku H. M.: « Anre6pa» M., Hayka, 1966

Bun6epr 2.b. Kypc anredpsr. M.: ®akropuan, 1999

Bunorpanos U. M. OcHoBsl Teopun uucen. M.: Hayka, 1976

Kocrpukun A. . Beenenue B anreopy. M.: @usmariur, 2000 (u. 1, 2, 3).
Koctpukun A. U. Coopuuk 3anad no anredpe. M.: @usmatiur, 2001.
Kynukos JI. 5. u np. CoopHuK 3a71a4 no anredpe u Teopun yucen. - M.: 1993.
Manbues A. Y. OcHoBbl uHEHHOM anreOpsl. M.: Hayka, 1970.

®edepman C.O. Ynucnossie cucremsbl. M.: Hayka, 1971

Hazsanue

DNEeKTPOHHBIN azpec

Conepxanue

Exponenta.ru

www.exponenta.ru

Ha caiiTe pa3melniieHsl 3J1eKTpOHHbIE YUEOHUKH,
CIIPABOYHHKH, CTAThH, IPUMEPAMU IPUMEHEHUS
MaTeMaTHUYECKUX MaKeTOB B 00pa30BaTEIbHOM
IIPOLIECCE, IEMO-BEPCUH TOIYJISIPHBIX
MaTeMaTHYECKUX MAKETOB, JICKTPOHHbIE KHUTH
U CBOOOJIHO pacipocTpaHseMble IPOrPaMMBI.

2. |Math.ru www.math.ru MaremaTtuueckuil CauT ISl IIKOJILHUKOB,
CTYJIEHTOB, YUYUTEJIEH U BCEX, KTO HHTEPECYETCS
MaTEMaTUKOM.
3. |Maremaruka www.mathematics.ru | YueOHbI# MaTepua 1o pa3IuyHbIM pa3/eaam
MaTEMaTUKU.
4. |Matemaruka ams www.xplusy. isnet.ru  |Comepsxut GOIBIIOE KOTHYESCTBO BUICOICKIIHIA
CTYJIEHTOB M IIpOYEe. JUTSI IIKOJIbHUKOB, a0UTYPUEHTOB U CTYJCHTOB
10 MaTeMaTHKe U (Pu3uKe.
5. |Poccwuiickoe obpa-  [www.edu.ru denepanbHblil 00pa30BaTENbHBINA TOPTAT:
30BaHUE. YUpEXKIEHUs, IPOrPaMMBbI, CTaHAApThI, BY 35,

TecThl EI'D.



http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

7.3. IIporpammHoe odecneyeHne TUCHUIIMHBI AJireopa

1. JIuneitnas anre6pa. JIuneitapie oneparopsl. KBagparnanasie popmbl. KoMrekcHbie uncia:
VY4ebnoe mocobue / Pydamkuna E.B. - M.: HUL] UHDPA-M, 2016. - 38 c.
(http://znanium.com/bookread2.php?book=544419)

2. Kypomr A.T". Kypc Beictieii anreopsl. — CI16.:Jlanb, M.: ®usmartkuaura, 2007. — 432 c.

3. Koctpukun A.W. Beenenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (DneKkTpoHHBIN
pecypc. — « YHUBEpCHTETCKass OMOIMOTEeKa OHIaiHy», Pesxum pocTyma:

Tom 1.0OcHOBBI anredpsr — 273 c:
http://biblioclub.ru/index.php?page=book_view_red&book_id=63140
oM 2. JIuneitHas anre6pa — 368 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
ToM 3. OCHOBHBIE CTPYKTYpBI anredpsl — 272 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=62951)

4. Nanasu A.A. Matematuka: YueOuuk / A.A. Jlagasu. - 3-e u3zz. - M.: ®opym: HUL UTHOPA-M,
2013. - 544 c. (http://znanium.com/bookread2.php?book=397662)

5. Cmonun FO. H. Anre6pa u Teopus uucen: yueo. nocoobue / FO. H. Cmonun. — M. : ®JIMHTA :
Hayxka, 2012. — 464 c. (http://znanium.com/bookread2.php?book=456995)

6. MnbuH, B. A. Jluneiinas anreopa [Teker] : [YueO. mist pus. crien. u crient. "Tlpukiiagaas
matematuka'] / B. A. Uneun ; O.T. [To3ausk. - M. : ®usmatiut, 2010. - 278 c. (DnekTpoHHbIH
pecypc « YHUBEpCUTETCKAs OMOIMOTEKA OHJIAMHY», PEKUM JOCTYTA:

http://biblioclub.ru/index.php?page=book_view_red&book_id=68974 )

7. IlpockypsikoB N.B. CoopHuk 3amau no nuHeitHoi anredpe [Tekct] : [Yue6. mocodue must pus.-
mar. crieil. By3oB] / U. B. [Ipockypsikos. - 8-¢ uzn. - M. : CII6. : ®usmatinut : HeBCkuii AUANEKT :
JlaGoparopus 6a3oBbix 3HaHuM, 2001. - 382 c.

8. IIpockypskoB N.B. CoopHuk 3amau no nuHeitHoi anredpe [Tekct] : [Yue6. mocodue must pus.-
mar. crieil. By3oB] / U. B. [Ipockypsikos. - 8-¢ uzn. - M. : CII6. : ®usmatinut : HeBCkuii AUANEKT :
JIaGoparopus 6a30BbIX 3HaHM, 1966. - 381 c.

(http://biblioclub.ru/index.php?page=book_view_red&book id=464077 ).
9. llIuenepman JI.b. CoopHuk 3ana4 no anredpe u Teopuu uucen. — CII6.: Jlanb. — 2008. — 222 c.
10. Kypomr A. T'. Teopus rpynm. M.: ®usmarnur, 2011 — 805 c. (DnexTpoHHEIH pecype
«YHUBepcHUTETCKast OMOIMOTEKa OHJIAHHY, PEKUM JIOCTYTIA!
http://biblioclub.ru/index.php?page=book_view_red&book_id=457669 )
11. Oxynes JI. 5. Boicas anredpa. — CII6.:JIanb, 2009. — 335 c.

7.4. MaTepuaJbHO-TeXHHYeCKOe o0ecredeHHe TMCHMIIIMHBI AJiredpa

Jl1s1 0CBOEHMS JaAHHOM AUCHHUILINHBI HE00XOUMBbI:
- MyJIbTUMEUITHBIE cpeicTBa 00y4eHUs (KOMIBIOTEP U IPOEKTOP, pecypchl MHTepHeTa);

- KJJaCCU4Y€CKadA JOCKa,
-MCII.


http://znanium.com/bookread2.php?book=544419)
http://biblioclub.ru/index.php?page=book_view_red&book_id=63140
http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
http://biblioclub.ru/index.php?page=book_view_red&book_id=62951
http://znanium.com/bookread2.php?book=397662)
http://znanium.com/bookread2.php?book=456995)
http://biblioclub.ru/index.php?page=book_view_red&book_id=68974
http://biblioclub.ru/index.php?page=book_view_red&book_id=464077
http://biblioclub.ru/index.php?page=book_view_red&book_id=457669

Pabouast mporpamMmma nucuuiuinHel AJdiredpa paszpadorana B coorBeTcTBuu ¢ OI'OC:
®denepalibHBIN rOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTAHIAPT BBICIIETO 00pa30BaHUs -
OakanaBpuat o HarpasiaeHuto nmoarotoBku 44.03.01 Iexarornyeckoe oopazoBaHue (¢

npoduieM noaroropku) MarematTuka

[Iporpammy cocraBuia:
Houent kadenps «kMaTemaTnueckuii anams» AndoraureBa M.M.

[Iporpamma oo0pena Ha 3acenanuu kadeapsl «MareMaTHdecKuil aHamu3»

ITpotokomn Ne6 ot «27» dheBpans 2025t

[Tporpamma ogoOpeHa Y4eOHO-METOIUIECKUM COBETOM (PU3HKO-MaTeMaTHIECKOTO

dakynprera mpoTokon Ne 7 ot «13» mapta 2025 .



ITpunoxxenne Nel

OueHoYHbIEe MATEPHUAJIbI 110 JUCHHUILIMHE «AJIredpa»

1. OIIeHO‘leIe MaTepHuaJIbl JIA TEKYIIEro KOHTPOJIsA

1.1. TecToBBIE MATEPHAIBI
Bapuanr 1.

3agaHus ypoBHsA A:
1. BoiOepuTe eAMHUYHYIO MATPHILY U3 YMCJIA NPEIJI0KEHHBIX:

111 00 1
@A 1 1); 3) (01 O0);
111 10 O
1 00 01 O
2)(0 1 0); 4@ 0 1).
0 01 2 1 3.010
2. Yka wure matpuny AT, ecin mar Hua A=( )
-1 0 1
2 1 3 -1 0 1
1) ( . .
1 0 27 Ny 1 3
3 1 2 -1
2)(1 0); 4@ 0).
2 -1 3 1
3. Boi0epuTe BeKTOP — cTOI0€I H3 YHCJIA MPEII0KEHHBIX MATPHI
n@ o o 1 10
3) (1 );
2@ D; D, 00 !
4. Haiinute cymmy matpun 24 + 5B, eciin 3 5 2 3 )
A=( ), B=(
35 56 * 1 1951 C
3
D) T
35 7 22 1
6 25 > 8
2(° %) ¢ )
5. Hefimte cymmy marpun At + Bt, A=( 12 _1) B =( 210 )
eCcJin o 1 3 ’ 0 0 —4
3 0 0 1 -1
(3 1); 3 ( )i
3 3 -1
-1 -1
-1 -1
2 3 3 -1 4) (3 1).
01 -1 3 0

6. Haiinure A2, ecoin -1 2)



3 @ 7y,

4) (

7 0
2 4

62.



1 0
7. Haiigure npoussenenne matpun A-B,eem A=( 2 4 0) B=(—o 1)
3

1) npowmsBenenue A - B He onpeneneHo; 3 1 16 203

3) ( )i
_2 J—
2 8 0 -6 -2
2) ( )i 4) ( )-
0 5 3 —20 2
1 1 -1 0O 10
8. Haiigure npoussenenue maTpun 2A - B, ecoim A = (2 0 0),B=(-1 0 0)
0 1 2 2 1 1
-6 0 2 3) nmpousBezneHue 2A - B He onpeneneHo;
HCo 4 0);
-10 —4 —4
-6 0 -10
-3 0 -l H(0 4 -4).
2)(0 2 0); 2 0 -4
-5 2 2
9. Kak H3MeHHUTCs ONpeaeJuTe/Ih IPH TPAHCIIOHHPOBAHNH MATPULBI?
1) ompenenuTenb He U3MEHUTCS; 3) 3Ha4YeHUE ONPEACTUTEIIS YIBOUTCS;
2) 3HaK OIpeIEIUTENS IOMEHSIETCS Ha 4) onpenenuTells IPUMET 3HAUCHHE, 00OpaTHOE
HpOTI/IBOHOJ'IO)KHI)H\/JI; 1 HCXOJHOMY.

10. BoruncsuTe onpeaeuTe b 2-1o MopsiaKa
1) -7, 2)-5; 3)1, 4) 5.

;s

3 -2
11. BeruncjuTe onpeaeauTe]b 3-ro HOpﬂZlK%l 5 j
3) 90;

1) 98; -3 1
2) -30; 4) 104.
12. Bmﬁepan HEBBIPOXK/ICHHYI0 MATPHILY U3 YHCJIA npezmmlcennmxz .
DO o D)
-2 8 2 7
3 2
2) ( )i 4) @3 ).
-6 —4 3 1
13. HaiiiuTe MEHOP M12 COOTBETCTBYIOIIEr0 3JIEMEHTA oNpedeuTeas| 2
1) -2; 3) -5; 5 1
2) 13; 4) 5.
14. HaiinuTe anredpanyeckoe J0noJiHeHue A23 COOTBETCTBYIONIEr0 3JIeMEHTa MATPHLbI
-4 2 1
(0 3 —5)
7 1 1
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
15. HaliauTe 3HaYeHue X, pellIUB YPaBHeHUe 3 1 _] =0
2 21
10 - 10 -
1) 7 ) 3) ? 1
2) 0; 4) -2
=

3ananus ypoBHs B:



1 01

1. HaiinuTe MaTpuIly, 0OPaTHYIO 1aHHO gg 02 43) (x +2x +x =4,
1 2 3
2. Pemnre cucTeMy JIMHEHHBIX aJirefpanvyecKuX ypaBHeHHit 3x =5 +3x =1,
2xX' + 7 —x 3=8.
12 0 1) Loz
3. BbluncauTe onpeaeauTeb 4-ro nopsaka |~
2 0 1 -2
1 -4 0
-3 2 2 1
Bapuanr 2.

3ananusi ypoBHs A:
1. BoiOepuTe TPeYrojibHy0 MATPUILY U3 YMCJIA MPEAT0KEHHBIX:

1 11 111
HO 1 1); 3)0 1 0);
0O 01 010
111 1 01
2)(0 1 0); 40 1 0).
111 1 01
1 0
2. Ykaxkute matpuny At, ecoiu matpuna A = ( 2 3)
-1 4
1 O 0O 1
(2 3); 3B 2);
2) 11244 -3
( )i 4) ( )-
0O 3 4 4 3 0
3. BblﬁignTe BEKTOP — CTPOKY M3 YHMCJIA NPEII0KEHHBIX MATPHUI
(c’l,)’ 3) Q 1
2y U 1.
C s 4) ().
1 0 1
= _ _(2 5 _,0 -6
4. Haiimure pa3noctb matpun 3A — 2B, ecotn A = ( ),B=( )
6 27 A, 420
1) ( ); 3)( ;
7 32 3 14
6 9 56 3
20y nC .
1 2 1 -8
-1 2 2 -1 1 1
5. Haiigure cymmy marpun At +B, ecoim A = ( 0 3 1),B=(2 3 -2)
0. 0 1
2 3 3 110 5 271
(2 6 -1); 3y (3 6 1);
11 1 3 -1 1
-2 1 2 -2 4 2
2) (2 a -11); 4 (2 61 1).

0O 1 3
6. Haiiqure B2, ectu B=(1 2 1)
-2 0 0



0O 1 9 -2 2 1

@A 4 1); 3 (3 6 1),
4 0 O 3 -1 1
-7 -2 -1 -2 4 2
2)(0 3 5); 4 (1 6 1).
O 2 -5 2 -1 1
7. Haiinnre npousBeaenne maTpui A - B, eciind = ( 3 1 -2 1 -
-1 0 1 ). B =( 4 3
2 15
ez 1 -3 3) (1 4);
2) 1p = 29 4) Hp_()%/ISBe_ILSCHI/Ie A - B He onpenerneHo;
4 0 1
0o 2 -2 1 -1 O
8. Haiigure npousBeeHHe MATPHIL ; B,ecin A = (4 0 0)B=(2 1 1)
6 2 2 -1 0 -2
1) npousBenecHue 4- B He ONpeneNneHo; 32 6
2 _ .
3 1 3 HE 4 0)
2) (2 —2 0); 32 0
0 4 -3 4H@1 2 —4).
30 -3
9. Kak u3MeHHUTCSI onpeaeIuTe]Ib PH MePecTAHOBKE JBYX €ro napajiebHbIX pPsaoB?
1) onpenenuTenb He U3MEHUTCS; 3) 3Ha4YCHUE OIPEICTUTEIIS YIBOUTCS;
2) 3HaK ONpPEIEIUTENS IOMEHSIETCS Ha 4) onpenenureb MIPUMET 3HaYEHHE, 00paTHOE
HpOTI/IBOHOJ'IO)KHBH\/’I; HCXOOHOMY.

10. BelunciuTe onpeaeauTeNb 2-ro NOPsAKa |52 I |

1) -17; 3) 3;
2) 13; 4) -13.
-13 5
11. BelunciuTe onpeaeauTeNb 3-10 NOPSAK 4 2 -
1) 92; 1 4 0] 3)56;
2) 72; 4) 54,
12. BoiGepuTe BHIPOXKIEHHYI0 MATPHILY U3 YHCJIA NPeIJI0KEHHBIX.
—6 3 3 1.
D (10 5) 3) (22 7,
-1 -1 4) ( ).
2) ( ); -2 3
-8 8 -1 4
13. Haiigure MUHOP M21 COOTBETCTBYIONIET0 YJIeMEHTA ONpeaeTuTeNs | |
2 2
1) -10; 3) 4,
2) 3, 4) -4.

14. HaiinuTe ajredopanyeckoe J0MoJTHEHHE A32 COOTBETCTBYIONIEr0 3JIeMEHTAa MATPHIbI
8 1 -1

(2 0 6).
-5 3 2
1) 50; 3) -50;

2) 9; 4) -9,



15. HaiinuTe 3Ha4YeHNe X, pelINB YPABHEHHE

1) 6;
2)9;
3) 18;
4) -18.

NR N

ow.lL

PR A



3ananus ypoBeHnb B:
2

1. Haitaiure MmaTpuiy, oopaTHyio 1anHoii (0
1

NEDN
N, W
N—r

X1+5X2 +X3=3,
2. Pemure cucTeMy JIMHEIHBIX ajiredpanveckux ypaBHenmii {2X1 —3x2 +3x2 = 8§,
2X1+4x2 —x3=0.

2 1 -1 3
-1 0 2 1
3. Beluuciure onpenenaureib 4-ro mopsiaka 3 1 1 -1
4 2 -2 1
a c 0O
Nel Marpuiia A= (% g O ) 6yzer umers oneparop:
a
O O b d

1) muddepennmposanus B mpocrpanctse (xm, x71, ...,1) R[x]» B Gasuce;

c
3) X - AxB (A/B — dukcuposanubie MaTpuLbl) B pocTpancTse M2(R) B Gasuce,
COCTOSIIIIEM W3 MAaTPUYHBIX €IHHHII.

2) X-X( a é)i B npoctpanctee M2(R) B Gasuce u3 MaTpHUYHBIX €IUHUIL,

Ne2 JIuneitnoe ipeoOpazoBaHue ¢ B Oasuce ei, €2, €3, e4 UMEET MaTPUILy
1 2 0 1
0o -1 2
(2 5 3 1)
1 2

Kak Oyznet BINIAIETh MaTpHUIIa ITOTO Ke H£606pa30BaHI/IH B 0azuce: e, ez, e3, e4?

0 2 -1 30 0 2

1)(21 -3 5 l);2)(21 3 6 );3)(21 3 &1
3 1 0 2 0 10 2 3 -1 0 20
0 1 2 3 0 12 0 1 1 2 3

Ne3 Bribepute BepHbIE YTBEPKIACHHUS:

1) cymectBytoT Takue A u B, urto rg (AB)=rg (BA);
2) Bcerna rank A=rg (ATA);

3) nis 000 MaTpuIlel A HaljeTcs Takas marpuia |, uto A=A, IA=A, Ha3biBacMas
SIMHUYHOM;

4) w3 TMHEWHO 3aBUCHMOI CHCTEMbI BEKTOPOB BCET/1a MOYXHO BHIOPATh HECKOJIBKO JTMHEHHO

HE3aBHCUMBIX.
5) Bcerna rg(?A)=rg A

Ne4. HeBblpoxkaeHHOM KBaApaTUUHON (OPMOIi Ha3bIBAETCS:

1) ueBbIpokaeHnas matpuia (rgA = n)



2) cummMeTpuyHas Matpuna A = (aij) , coctaBieHHas U3 KO3PUIIMEHTOB KBaApaTUIHON
hopmbl
3) BeIpokaennas Marpuia (rgA < n)

Ne5 MakcumanbHOE YUCITO JIMHEHHO HE3aBUCUMBIX BEKTOP-CTOJIOLOB (CTPOK) HAa3bIBACTCS:
OtBer: paneom mampuyui.
N6 B nmuneitHoM nipocTpaHcTBe V2 mo0bie IBa KOJUTHHEAPHBIX BEKTOpa:
No7 Marpunia A-AA  Ha3pIBaeTCs:
1) COOCTBEHHBIM 3HAUEHUEM MaTPHUIbI A
2) XapaKTepUCTHUECKOH st A

3) COOCTBEHHBIM BCKTOPOM MATpUIbI A

Ne8 BriOepute BepHbIE YTBEPHKACHUS:
1) He BCsIKask MaTpHLA C ONpeAeTUTeNeM paBHbIM 1 | OyJieT OpTOroHanbHON

2) oIpeAenuTellb OPTOTOHATIBLHOM MaTPUIlLl paBeH +1
3) BCAKOE OPTOTOHAILHOE MPE0OPa30BAHKNE HEU3BECTHBIX SBIISIETCS HEBBIPOXKICHHBIM

No9 Omnepatop A Ha3bIBaeTCs JIMHEWHBIM, €CITU BBITOJIHSAIOTCS YCIOBUS:

1) G =A%) +AR); ~ ~
2) A(Ax) =2A(x);
3) 00a 3TH yCIIOBHSI.
Ne 10 KaxxtoMy coOCTBEHHOMY BEKTOPY COOTBETCTBYET:
1) KOHEYHOE YHCII0 COOCTBEHHBIX YHCEIT;

2) eIMHCTBEHHOE COOCTBEHHOE YHCIIO;
3) OeCKOHEYHOE MHOYKECTBO COOCTBEHHBIX YHCEIL.

Nell JInst HaxokaeHHsl COOCTBEHHBIX YMCEN JIMHEHHOro omepaTopa A neobxomumo peLnTh
YPaBHEHHE:

1) |A-AE|=0;
2) |A-AE|<O0;
3) |A - AE|>0.
Nel2 YcraHnoBneHue COOTBETCTBUS MEXTy TMHEHHBIMU KOMOMHAIIUSIMU BEKTOPOB

"a—(1;3;-1)u b (-2; 0; -3) 1 uX KOOpMHATAMHU:



1.2>-b a) (0; 6; -5)

2. 2 +b 6) (4; 6; 1)

3.05-2b B) (0; 6; -7)
r)(5;3;5)
n)(-3;-3;-7)

Nel3 Iycrs @ (2 ) —unHelinbiii oneparop. B dopmyne ¢ (%6) = A (26) uucio A Ha3bIBaeTCs:

1) coGCTBEHHBIM 3HAYCHUEM OIIepaTopa ¢;
2) cOOCTBEHHBIM BEKTOPOM OIepaTopa ¢;
3) HyJIEBBIM BEKTOPOM OIepaTopa o.

Nel4  Jlnst HaxoxaeHHst COOCTBEHHOrO uYHCIa JMHEHHoro omepatopa ¢ (2¢), KOTOpoMy
COOTBETCTBYET KBaJIpaTHas MaTpuiia A, HEOOXOMMO PEIIUTh YpaBHEHUE:

D|A+AE|=0
2) |A-AE|=0
3) | AE-A|=-1

Nel5 MHOeCTBO LIETBIX YKCceN [0 OMHAPHOM ONepalny «CIoKeHuey o0pasyer:

1) moue;
2) aJTUTUBHYO abelieBy IpyIIy;
3) noxmosie.

Nelé. 3a.I.laHa JIMHEWHAs KOMOWHAIIUS: O=ki+k2+ks , tne ki= ko= 4, ks= 0.

Bexkropel

1) TUHEWHO HEe3aBUCUMBI,
2) o6pasyrot 6a3uc mpocrpancTsa V3,
3) TUHEHHO 3aBUCHMBI.

Ne 17 Haiitu oGmiee perieHue B 3aBUCUMOCTH OT MapameTpa
2x1+5x2 + x3 +3x4 = 2,
4x1+6x2+3x3+5x2a=4,4x1
i 1a0 + x5+ Txa = 4,
%xl —3x2+3x3+ Axa =

_ 43-8A\ Qg ., H I3 7

NTT= % T e T Ty T T
. 43-8\ _ 9x3 . _ _5 T3 g o D
7) R s Te=rao T T T4 3o
. __ d=5HA _ ﬂ o — ] I3 - |
3) L1 = 588 5 2T 1-4x } PR A

Ne 18 Kakue coOcTBeHHbIE 3HaUeHUs Oy1eT UMETh MaTpHIa

11 -6 2
A=(6 10 —4)
2 4 6



1) 11=18, 12=6, As=3
2) M=4>0, A2=6-4V2>0 \3=6+42>0

3) M=2>0, A2=2-v2>0 A3=2++2>0

Ne 19 Onpenenuts, SIBISICTCS JIM JIMHEHHBIM 33JaHHOE MOAPOCTPAHCTRO JJIs1 YKa3aHHOTO
MpOCTpaHcTBa?

1) JIuneitHOE MPOCTPAHCTBO OMPEICIICHO, KAK MHOKECTBO

Ir€OMETPUYECKHUX BEKTOPOB. [10AIpOCTPaHCTBO — MHOKECTBO BEKTOPOB C HAYAJIOM B
Hayaie

KOODPJMHAT U JIEKALUX B IEPBOM OKTAHTE;

2) JluHeiHOe MPOCTPAHCTBO ONPEICIICHO KaK BCEBO3MOKHBIE CHCTEMBI

JEHCTBUTENBHBIX YHCEN X=(X1,X2,X3). CII0O)KCHUE U YMHOKECHHE Ha YHCIIO OMPEICICHbI, KaK
X+26=(x1+)y1,X2+y2,X3+y3) ax=(axy,axz,ax3). [loAnpocTpaHCTBO ONpEACICHO, KaK

Z=(V,21,22

3) JIluneitHOE IPOCTPAHCTBO OMPE/IEIICHO KaK BCCBO3MOYKHbBIC MHOTOUWICHBI HE BBIIIIE MATON
creneHu. [loanpocTpancTBO — MHOTOWIECHBI BUIa aot>+aiti+as

Ne 20 ITpumepamu TUHEHHOTO TPOCTPAHCTBA SBISIOTCS:

1) enuHUYHBIC MATPUIIBI OHON Pa3MEPHOCTH;

2) HyJICBbIC MATPHUIIbI OJJHON Pa3MEPHOCTH;

3) HeHyJIeBbIC MATPUIIBI OJTHON Pa3MEPHOCTH;

4) KBaJ|paTHbIC MATPHIIBI OTHON Pa3MEPHOCTH;
5) muaroHalbHbIC MATPHUIIBI OJTHOW Pa3MEPHOCTH.

BapuanTt 1

1. Moaymnp KOMITJIEKCHOTO uncia  Z =6+ 81 paBeH...
1) 10
2)6
3) 14
4) 8

2. KommiekcHoe unciio  Z = 2+ 2i MOKHO MPE/ICTABUTh B BUJIE ...
iI'I
1) 27/2¢

i3
2) 24/2¢ *

o .. 1)
3)22(;05 —1SIn

| |
\ 4 4)



4) 2 g|((;os3_,7 +isin 3—”?
! L 4 4 )
. [IponsBeieHre KOMIUIEKCHBIX uricen 73 =4—1 U 72 =3—-7i paBHO ...
1) 5-30i
2) 5—26i
3) 19-30i
4) 19— 26i

. TpI/IFOHOMeTpI/ILIeCKaH (bopMa KOMIIJICKCHOI'O YHCJia, UMEIOIIET0 MOAYJIb 2\/5 M aprymMcHT

— , UMeeT BHLI...
X \
. ..n
1) z=2 §|(cosE +|5|n—|
N
6 6
(k n a\)
2) z= 3 C0s +isin
J |
N 6 6
( A
3) z=2 Bcos —isin
J |
\ 6 6)
4) z2=2 3(cosﬂ+isin5—”\|
\ 6 6 )
Zl
. HactHoe — KOMIUICKCHBIX HHCCT 7, —=1_5j u 7z, =1-i paBHO....
22
1) 3-2i
2) 2-3i
3) 2+3i
4) 3+2i
. Hatitn ‘Z|,ecm/1 z=—+11+5i:
1) 6
2) 11
3)5
) V11

11



2-5i
7. KommiiekcHoe unciio Z = 34 PaBHO ...
+ 1

1) 0,1-1,7i
2) 0,5—-1,25i

gy ;13
g 8

4) 0,1-1,3i

8. [laHbl 1Ba KOMIUIEKCHBIX uucna: z1 =3-5i u 72 =5-4i. Torna neiictBuTenyHas 4acTh

IPOU3BENICHUS Z1Z» PABHA...
1) -5
2) 35
3) 15

4) -37

Z
2 . f
9. YactHOe _~ gommuekcHbIx uncen 71 =3—i n zp =1—7i paBHO ...

VAl
1) 1-2i
2) —0,4-22i
3) 1+ 2i
4) -0,4-2i

10. YcraHOBUTE COOTBETCTBHE MEXKTy alreOpandeckoi (hopMOoil KOMITIEKCHOTO YUCIIa U
€ro TPUTOHOMETPUYECKON (POPMOH.

1.2=2+2i
2.2=+3-i
3. z:i—l
2 2
Orger: [ n n

VA)z=2cos(- )+isin(— ) (2)
| |
\ 6 gy 6)

B) z=2cos +isin
| |
\ (4 4)q
C)z=2 _20s Yisin— @)
v |
\ 4 4)

12



(

D) z= cos(—ﬂ)+isin(—ﬂ) (3)
| |
E) Z:Tcosz—ngﬂsin Z—H?\ /
L3 3)
11. KommekcHoe uuciio 2—5i—(1+2i)-i paBHO ...
1) 4—6i
2) —6i
3) 4-4i
4) 2-8i

12. AnrebGpanueckas ¢popMa KOMIUIEKCHOTO YHCTIa, H300paKEHHOTO Ha PUCYHKE

¥4

L 4

0 1 bid

HNmeert Bun. ..
1) z=1+2i

2) 2=2+Ii
3) z=1-2i

4) 7=43

13. KoMrrekcHble 4nciia 3a1adbl TOUKAMH Ha INIOCKOCTH

}Fll

Bl | A

—_

Toraa KOMIIEKCHO-COTTPSKEHHBIMU YHCIIAMH SIBIISTFOTCSL. . .
1)AuD
2)AuB

3)AucC



4)DuC

14. JleiicTBuTeNbHAS YACTh KOMIUIEKCHOTO YMCIIa +1isin MMEET BU/IL. ..

1) cosr1

2) cos L
2

3) cos?

4) cos? L
2

15. Ipoussenenne KOMILIEKCHOTO YMCIa  Z =4 —3i Ha CONPSIKEHHOE YKCIIO z paBHoO. ..
1) 25
2) 16-9i
3)5

4) 8—6i

16. /Janbl kOMIUIeKCHbIC yncna z1 =1—1 u z, =3+4i. Torma 3z, — 2z, paBHo...

1) —3-11i
2) 9+5i
3) —3+5i
4) —7i

17. 3nayenue KoMIuIekcHoro unciaa  (1+i \/5)9 , BBIYHCIICHHOE 10 hopMmyie MyaBpa, paBHO. ..

1) 512
2) 521
3) 521
4) 512
18. JleiicTBUTENbHAS YACTh KOMILIEKCHOTO uncia (3+ 2i)? pasHa ...
1)5
2) -13

3)-5

14



4) 13

19. Ecmu  f(z) = 222 + 4, Torja 3HayeHue OPOM3BOAHOM 3TOM (yHKIUU B TOUKe

Zo =2+1 paBHO...

1) 8+4i
2) 2+1i
3) 4+4i
4) 8+i

20. Jlanbl 1Ba KOMIUICKCHBIX YMciia 71 =5+4i u 7z, =5-4i. Torma kBajgpaTHOE YpaBHEHHE,

COCTaBJICHHOC U3 HUX, UMCCT BHU!
1) z2-10z+41=0

2) 22+102+9=0

3) z2-10z-9=0

4) 72 +10z+41=0

21. JlaHbI 1Ba KOMILICKCHBIX YHCIIA z, =1+ i3 u 2=1- e . Torna kBagpaTtHoe

YpaBHCHHUE, COCTABJICHHOC U3 HUX, UMCCT BUI:
1) 2 -22+4=0
2) 22 +221-2=0
3) 22 -2z-2=0
4) 22 +22+4=0

( n \2
Z=1c0s__ .o |
sl | —+1SIn
22. JlelicTBUTEIbHAS YaCTh KOMIUIEKCHOTO YHCTIa L 6 6) nMeeT
cos —
1) 3
n
cos? —
2) 3
n
cos
3 6
n
cos? —
4) 6

15



BapuanT 2

23. TIponsBe/ieHne KOMIUIEKCHBIX uncen 1= 3-21 y 72 =3+4 paBHO ...

1) 17 +6i
2) 1+ 6i
3) 1+18i
4) 17-18i
24. Mojiyib KOMILIEKCHOro uncina 3+ 4i

1)5 paBeH...
2)3
3)4
47

25. JlaHbI KOMILJICKCHBIC YHCIIa 2, =2-1 u 2, =3+3I . Torma 2z, -3z, paBHO...

1) —5-17i
2) —5+13i
3) —5+14i
4) —5+3i

26. Tpuronomerpudeckas opmMa KOMIUIEKCHOTO YHCIIa, HMEIOIIET0 MOTYITh V2
rn

Y apTryMEHT

4 wumeer Bu...

r
7= 2|(cos_+isinﬂ\

b U )

z= 2|(cosﬂ—isinﬂ\
2) \/_\ 4 4
7= g(cosg—n—isinS—n\
J | |
3) L 4 4 )
Z= g(cosﬂ+isin3—n\
J | |

4) L 4 4 )



21

27. Yacthoe 22 KoMILIekcHbIX uncen 2= 2+91 y Za =-1-1 paBHo. ...

1) —7-3i
2) 3+7i
3) 3-3i
4) 7+Ti

28. KoMIuiekcHOE YnCio 7

n ..
2(0035— +1isin 5_n|\
n L3 3)
( o —isin EJ\
3
4(7(:03
2)
(n )
|cos —isin |
gl 3 3)
(0 )
2| cos™ +1isin
o L 3 3)
3
29. Yactroe 1 xommiexcrpix wncen 21 = 2ty Z2=—4+Ti PaBHo ...
Cos
1) 2
cos? 2
2) 2
3) cos’ 1
4) COSIT
(5 - 20"
30 ﬂeﬁCTBHTeHBHaH YaCThb KOMIIJICKCHOTI'O YHCJIa paBHa. ..
1) 21
2) 7
3) 29
4) -10

=1-i/3 B TPMTOHOMETPUYECKOM (POPME UMEET BU ...

17



31. KoHell paiyc-BeKTOpa, 3a1a0IIero KOMIUIEKCHOE 4pcio 2 =—9+ 21 nexwur. ..

1) Bo BTOpOI#i ueTBepTH
2) B neprotii uerBepTH
3) B tpethbeii ueTBepTH

4) B 4eTBEPTON UCTBEPTH

32. KomrmekcHbie uncia % u %2 3aJ1aHbl COOTBETCTBEHHO PaIHyC-BEKTOPAMH

Torma cymma 21+ % sanmcannHas B anredbpanveckoi popme, UMEET BUII. ..
1) —2+3i
2) —3+2i
3) 1+i
4) 2i
24+ 2

33. ApryMeHT KOMIUIEKCHOTO Ynclia paBeH. ..

n

1) 4

34. IlponsBesieHne KOMILIEKCHOT0 wucna Z=1-21 y conpspkenroro uncina 2 pasHo ...

1)5

2) -3

oM

1

nu

oM, .

18



3)-5
4) 1-4i
(L+iD)x+(1—i)y =31

35. JIefCTBUTENBHBIME PEIIEHUSIMHU YPaBHEHHS SIBJISIFOTCSL. . .
1) X = 1, y= 2
2) X = 2, B 1
3) X = 3, y
x =0,
y=3

Zy=2+3 z,=5-4 y
36. HaHH JABa KOMINICKCHBIX YMUCJIa: 154 . Torna nericTBUTENbHAS YACTh

IMPOU3BCACHHUA ZIZZ paBHa...
1) 10
2) 12
3) 22

4) -2

37. 3HaueHne KOMILIEKCHOTO urcia ( V2 +i)° , BEIUKcIIeHHoe 1o Gopmyse Myaspa, paBHoO...
1) 81
2) 81
3) 24
4) 24

— 52 - i
38. 3nauenue QyHKIUH F@=2" 5roue 207 3+2i paBHoO. ..

1) 7+12i
2) 9+12i
3) 13+12i
4) 5+12i

39. YcTaHOBUTE COOTBETCTBUE MEXKTY KOMIUIEKCHBIM YHCIIOM U €T0

aply:nifw-ll:uiOM 1.

«ﬁ—z’

19



o 3+

41
&
|

OrtBeT:
1
A) 6
2£
B) 3 (2
S
n
3
o s O
Wi
— 4
no @
m
E) 3
n
— 1
ns O

40. Haiitu pasnocts * Y 13 yci0Bus paBeHCTBA IBYX KOMIUIEKCHBIX YHCEI:
y

5x — 2y + (x+ y)i =4 +5i.
1) -1

2) 1
3)5
4)9

41. Ecmn 2=2+3i 10 COMPSKEHHOE €My KOMIUIEKCHOE YHCI0 Z PaBHO...
1) 3-2i
2) 2-3i
3) —2+3i
4) 3+2i

42. YCTaHOBHTE COOTBETCTBHE MEXIY areOpandeckoi HopMoii KOMIUIEKCHOTO YHCIIa U
€ro TPUrOHOMETPHUECKON (hopMoi

z=1+i
y %

2) Z=1+i
3) z=-2+i-23

20



Orser: [ n )
z=4 cos(— )+isin(— )
A) 3 2_/7\3 J
éﬁ 4 cos +isin
|
B) 2L (3 3.y ©®

zn= 3 cos +isin )

-V EJ
o, 2t O
J’Z\cos4+isin |
D) 4
z—\/-Z{(cos +|S|nn|
E) AR
)

43. JlaHbl 1Ba KOMIUICKCHBIX YHCIa =1+ "E u L= 1- "ﬁ
YpaBHEHUE, COCTABIICHHOE U3 HUX, UMEET BUJL:

N—

)

. Torga kBagpaTHOE

1) 22 -22+4=0
2) 2 +221-2=0
3) 22 -2z-2=0
4) 22 +22+4=0

44, HeﬁCTBHTCHBHaH YacCTh KOMIIJICKCHOT'O YMUCJia k

Ccos

Kpurepuu onenku:
-OlICHKA OTJIHUYHO)» BBICTABIIIETCS CTYICHTY, €CJIM BBIMOIHEHBI, BepHO - 86%-100 %;
-OIICHKA «XOPOIIO»- BRIMOTHEHBI BCE 3aaHMs, HO JOMYCTHJ OIIUOKH B PEIICHUN 3aJaHHM,
00 HEIOYEeThI, eCiiu BhINoJHEHO 71%-85%;
-OIICHKA «yIOBJIETBOPUTEIILHOY- BBITIOTHEHBI BCE 3a[aHUSI, HOMYIICHBI oum61<14 B 3a/IaHUSIX,
BBITOIHEHBI, BEPHO -D1Y0-700......iiiiiiiiiiie e
-OIICHKA «HEYJIOBJICTBOPUTEIBHO», €CJIN BBIMOJIHEHO, BEPHO, MEHEE MOJOBUHBI 3amaHuii -0-
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1.2. Bonipocnl 1151 codece10BaHUsI
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Pa3znen 1l wm 2.
MHuo:xecTBa. Adiredpandeckue cTpykTypbl. Marpunbl. Onpeneaurenn. CJIAY

MHuoskecTBa. Onepanuu HajJl MHOKECTBaMHU.
CoiicTBa oneparuii HaJ MHOKECTBAMH.
AnreOpandeckue onepaiyu, Tpymbl, Koyiblla, moJs. (O0mue cBeaeHwMs)
OO1u1re cBeieHUs 0 MAaTPHUIIAX.
CrnosxeHue 1 yMHOXKEHHE MaTPHULIBI HA YHCIIO.
JIuHeitHpIe KOMOMHAITUH CTOJIOIOB (CTPOK) MAaTPHIIBI.
YMHOXEHUE MaTpHIl.
DneMeHTapHbIE TPeoOpa30BaHUs MATPULIBL.
Onpenenureny u anredOpanyecKye T0MOTHEHUSI.
. MuHOpBI 1 anredpanyecKre TOTOTHEHUSI.
. Paznosxenus onpenenurens no crpoke uinu cronodiy. Teopema Jlamaca
. Bpruncrnenue onpenenuresneu.
. PaHr maTpuisl 1 ee cBOMCTBA.
OO6paTHas MaTpuIla U TOPSAIOK €€ MOTyYEeHHUs
CucreMbl TMHEWHBIX YPaBHEHUH.
16. Kpurepuii cOBMECTUMOCTH CHCTEMbI JTUHEHHBIX ypaBHeHUU (Teopema Kponekepa-
Kanennm).
17. Meron I'aycca.
18. Pemenue CJIAY c momomsto popmyn Kpamepa.
19. Pemenue CJIAY mMeTo0M 00paTHON MaTPHIIBI
20. IIpocreiimme MaTpUYHBIC YPABHEHHS.
21. OnHOpPOAHBIE CUCTEMBI TMHEHHBIX YPaBHEHHI.

CoNoA~WNE

N ol
ORWNERO

Pasnen 3.
BekTopHbie npocTpaHcTBa. JInHeiiHbIE oniepaTopbI

1. Onpenenenue aMHEMHOroO NpocTpaHcTBa. [IprMepsl IMHEHHBIX TPOCTPAHCTB.
2. JluHelHO 3aBHUCHMbIE U JIMHEHHO HE3aBUCHUMBIE CUCTEMbI BEKTOPOB.
3. Kpwurepwuii nuHeitHO# 3aBUCHIMOCTH.
4. JlocTaTo4HbIE yCIOBUS TUHEHHOW 3aBUCIMOCTH.
5. Ompenenenue 6a3uca npocTpancTra. PazmepHoCcTh MpocTpaHCTBa.
6. KoopaunaTsl BekTopa B JaHHOM Oa3uce. KoopauHaTel CyMMbl BEKTOPOB, MPOU3BEICHUS
BEKTOpa Ha YHCIIO.
7. Marpuua nepexoja OT OJHOro ©Oasuca JIMHEWHOrO TMPOCTPAHCTBA K JPYromy.
[IpeoOpa3oBaHre KOOpAMHAT BEKTOPA MPU MEpeXoe OT OJHOro 6a3uca K Apyromy.
8. Ompenenenue NOAMNPOCTPAHCTBA JMHEHHOIO MpOCTpaHCcTBa. [IpuMepsl MOANPOCTPAHCTB.
JlunHeiHbIe 000OYKH CUCTEMBI BEKTOPOB. Teopema o pa3sMepHOCTH JTMHEHHONH 000IOUKH.
9. Uzomopdu3m TMHEHHBIX TPOCTPAHCTB.
10. EBknuaoBel M yHUTapHbIe TMpocTpaHcTBa. [lpumepsl. JIuHelHbIE HOPMUPOBAHHBIE
IIPOCTPAHCTBA.
11. OpronopmupoBanHas cuctemMa. OpTOHOPMHUPOBAHHBIN Oa3HucC.
12. TloHsiTHe TUHEHHOTO OIepaTopa ¥ OCHOBHBIE OTIepaIiy Hal HUMHU. [I[puMeps! IMHEHHBIX
orneparopos. JInHeitHoe mpocTpancTBo L(X,y).
13. OOGpatHsIii oniepaTop U ero cBoiicTBa. Kpurepuit 00paTtnMocTi THHEHHOTO OnepaTopa.
14. Marpuua nuseliHoro oneparopa. [IpeacraBienue aMHEHHOTO onepaTopa B JaHHOM Oa3uce
P MOMOLIM MaTpulbl. MaTpuma CyMMBI OINEpaTOpOB, MPOU3BEACHHE OIllepaTopa Ha
YHCII0, TPOU3BEICHHE ONEPATOPOB U 0OpaTHBIE orepaTopsl. [Ipumepsi.
15. TlpeoOpazoBanue MaTpuIlbl OmepaTropa MPU TEPexojae OT OAHOTro Oa3uca K JApyromy.
Onpenenurenb JUHEHHOTO oneparopa.
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16. CoObcTBeHHBIE  BEKTOPHI W COOCTBEHHBIE  3HAYECHHMs  JIMHEHHOrO  omeparopa.

XapakTepucTuyeckoe ypaBHeHHE. TeopemMa O HaX0XKJIEHUU COOCTBEHHBIX BEKTOPOB
JUHEHHOro ornepaTopa.

17. CsoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIEeparopa.
18. IlpuBeaeHrEe MaTPUIIBI TMHEHHOTO ONEepaTopa K AUarOHAILHOMY BHTY.
19. Jluneiinbie ¢opMbl B JIMHEHHOM mpocTpaHcTBe. [IpeoOpazoBanne K03 GUIIMEHTOB
JTMHEHHOU (OPMBI IIPH TEPEX0/Ie K HOBOMY 0a3ucy.
20. KBagparuunsie popMbl B THHEHHOM npocTpaHcTBe. [IpuBeaeHne KBaapaTHIHON (HOPMBI K
JMaroHaIbHOMY BUAY MeTo/IoM Jlarpamxa.
21. 3aK0H MHEPIIUHU KBAIPAaTHIHBIX (POPM.
22. Knaccugukanus kBagpatnansix Gopm. Kputepuit CunbBectpa.

Pazpgean1 1V, V, VI
KommniexkcHbie uncaa. I'pynnsl, koJabua, nojs. Kobuno MHOro4ieHoB
1. Yucnosoe nosne. [1osie KOMIJIEKCHBIX YHUCEIL.
2. Anre6Gpandeckas GopMa KOMIUIEKCHBIX YHCEI.
3. Omneparnuu HaJl KOMIUIEKCHBIMU YMCIIaMH B allre0pandeckoit popme
4. TeomeTpuyeckoe MpeAcTaBlIeHne KOMIIEKCHBIX YHCEN
5. Ilepexox ot anrebpanyeckoil HOpMbI KOMIUIEKCHBIX YHUCEN K TPUTOHOMETPUUYECKOU U

mokasa
TEIbLHOMI

6. Omnepanuu HaJl KOMIUIEKCHBIMU YUCJIaMU B TPUTOHOMETPHUYECKON opMme.
7. Tpuronomerpuueckas hopma KOMILTIEKCHOTO YUCTIA.
8. ®opmyna Myaspa
9. H3BieueHne KOpHS U3 KOMITJICKCHOTO YHCIIa

10. bunapHbIC OIIEpaIIHH.

11. Anrebpaunyeckue onepauuu

12. TlonsTus: rpymnmna, HOJXyTpyIIIbL.

13.  AKCHOMBI TPYTIIBI

14. TlousTusA: HEUTpaATbHbIE U CAMMETPUYHBIE HJIEMEHTHI.
15. Tlonsrtue: romomopdusm, nuzoMophusm.

16. Ompenenenue u oo1Me CBOWCTBA KOJIELL.

17. Axcuomaruka Kojblia

18. T'omomopdu3mel kosen. Tumsl koser.

19. Tlonstue moss. XapakTepPUCTUKH TTOJISL.

20. Axcuomaruka noss

21. MHOTOWIEHBI OT OJTHOH ITepeMEHHOM.

22. JlenmeHre MHOTOYJICHOB.

23. Teopema bezy

24. KopHu MHOrousieHa

25. KparHble KOpHU MHOTOYJICHA

26. Cxema ['opHepa

27. MHOTOYIEHBI OT HECKOJIBKUX IMEPEMEHHBIX, CAMMETPUIECKHE MHOTOUJICHBI.
28. MHOro4eHbl HaJ YUCIOBBIM MOJIEM.

Kpurepun onenku:

- OOCHKAa «OTJIWUYHO» BBICTABIILACTCA CTYACHTY, €CJIIM OH IPOABUII BCCCTOPOHHEC,

cHUCTeMaTH4YecKoe U TIIyOOKOoe 3HaHHWE MAaTepHalIOB M3YYEHHOW NUCIMILIMHBI, yMEHHE CBOOOIHO
BBIIIOJIHATh 33JaHUsl NPEIyCMOTPEHHONW IPOrpaMMON, YCBOMBUIMN OCHOBHYIO W 3HAKOMBIA C
JIOTIOJIHATEIBHON JIMTEpaTypol, pPEKOMEHJOBaHHOM mporpammoil. Kak npasuio, oreHka

«OTJIMYHOY» BBICTABJIAETCS CTYJEHTY, NMPOSBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B NOHUMAaHUH,
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H3JI0KCHUHU U UCITIOJIB30BAHUU MaTCpUaiOB 1/13yquH0171 JUCIHUITIINHBI, 6esynpequ OTBCTUBIICMY
Ha BOIIPOCEHI,

- OLCHKA «XOpOoIIO0» BEICTABIACTCA CTYACHTY, IIOKa3aBIICMY CHCTEMaTHUYCCKUI XapaKTep
3HaHI/II>'I, Mo AUCHHUIIIIMHEC, OTBCTUBIICMY Ha BCC BOIIPOCHI 6I/IJIeTa, HO AJOITyCTUBLIEMY IIPpHU 3TOM
HCIIPUHOUITHAJIBHBIC OH_II/I6KI/I;

- OLIGHKA «YJIOBJIETBOPUTEIBHO» 3aCIyXHBAeT CTYACHT, OOHAPYXHUBIIMA 3HAHHE
Marepuaga HM3yYeHHOW IUCIHILUIMHBI B 00BEME, HEOOXOAMMOM sl JalbHEHIIeld ydeObl u
npenacrosimeid  paboTel 1o Npodeccuy, CHPABISIOUIMNCA C  BBINOJIHEHUEM 3aJaHU,
MPEYCMOTPEHHBIX MPOrPaMMO, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, pPEKOMEHIOBAHHOMN
nporpamMmmoii. Kak mnpaBwio, OLIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYJEHTaM,
JOMYCTUBIIMM TOTPEITHOCTh B OTBETE HA TCOPETHUECKHUE BOMPOCHI /WU TPHU BBITOIHEHUU
MPAKTUYECKUX 33JaHUi, HO 00JaJal0MUM HEOOXOIMMBIMHU 3HAHUSMHU JUISI UX YCTPAHEHUS MO
PYKOBOJICTBOM TIPETIOAaBaTeNsl, THOO HEMPABUIHHO BBIMOJHHUBIIEMY MPAKTUYECKOE 3aaHHEe, HO
[0 YKa3aHUIO I[pernojaBaTeis BbIIOJIHUBLUIMM JIpyrue 3aJaHusi M3 TOTO JK€ pasjena
JTCUUTUIAHBL;

- OLOCHKa «HCYHOOBJICTBOPUTCIIBHO» BBICTaBJIIACTCA CTYACHTY, O6Hapy)KI/IBI_HeMy
CCPLEC3HBIC HpO6JIeMI>I B 3HAHUAX OCHOBHOI'O Marcpurajia I/I3y‘-I€HHOI71 JUCIHUIIINHBI,
AONYCTUBUHICMY TPHUHIOHUIIAAJIBHBIC OIIMOKK B BBIIIOJHEHUH NpeaAyCMOTPCHHBIX HpOFpaMMOﬁ
3a[[aHI/II>'I. Kaxk [MpaBuJI0, OLUCHKA «HCYAOBJICTBOPHUTCIBHO» CTABUTCA CTYACHTAM, KOTOPLIC HE
MOTYT MPOAOJIZKUTDH O6y‘ICHI/IC WM TIPUCTYIIUTH K HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH 110
OKOHYaHHHU BY3a 0e3 JOITIOJIHHUTCIIbHBIX 3aHATHH IIO0 COOTBeTCTBYIOHIGﬁ JUCHUIINIMHE, HE
OTBCTUBIIMM Ha  BOIIPOCHI oumera u AOIIOJIHUTCIIbHBIC  BOIIPOCBI, W  HCIIPABHIIBHO
BBIITOJTHUBHICMY HNPAKTHYCCKOC 3a1aHUC.

OHGHKa «HCYAOBJICTBOPUTECIIbHO» BBICTABJIACTCS TAKXKE €CJIN CTYICHT:

- ocyie Hayasia codece1oBaHus (KOJUIOKBUYMa) OTKa3ajcs ero c/1aBaTh;

- HapyIIMJI paBuja caadu codece1oBaHus (KOJUIOKBHYMa) (CIIMCHIBAJ, MTO/ICKa3bIBall, 0OMaHOM
IBITAJICS TOTYYUTh O0siee BBICOKYIO OLIEHKY U T.J.)

1.3. Kputepun ouenku pedepara
- OIICHKa «OTJIMYHO» (5 OajIoB) BBICTABISETCA, €CJIM CTYJEHT BJIaJIe€T 3HAHUSIMH U
MPEJCTaBICHUSAMH TI0 PEIICHWIO 33Jadd; BBIOOP CIIOCOOOB pEIICHWs 3a/Ja4d TPaMOTHBIN;
paccy’kKJIeHHs HOCST apryMEHTHPOBAaHHBIN XapakTep; MpeI0KeHHbIEe CIIOCOObI pelIeHus 3a1aun
UMEIOT MpO(EeCCHOHATBHYI0 HaNpaBICHHOCTh; CTYIEHT IMpPOSBISET TBOPYECKUH MOAXOI K
PELIEHHIO MOCTABICHHBIX 33/1a4, OTCYTCTBYIOT OIINOKY;

- OIIEHKa «XOopouio» (4 OayjIoB) BBICTABISETCS, €CIM CTYACHT BIaJ€eT 3HAHUSAMH U
NPEJCTaBICHUAMHU II0 PELICHHIO 33/1a4M; B BHIOOpE CHMOCOOOB pELIeHMs 33Jayd JOMYCKaeT
HE3HAYUTENIbHbIE HETOYHOCTH, PACCYKIEHUS apryMEHTHUPOBAHBI; PEIICHHUS HOCST OCO3HAHHBIN
XapakTep;

- OIIEHKAa «YJOBJETBOpPUTENBbHO» (3 0amia) BBICTABISETCA, €CIM 3HAHUS U
NPEJCTaBICHUS CTYEHTA 10 MPEAJIOKEHHOHN 3a/1aue HOCAT pa3po3HEHHBIN XapakTep; B BhIOOpE
CIOCO0OB  pelleHHs 3a7ayd  JOMYyIIEHbl OMIMOKW; pEIIeHUS HOCAT OrPaHUYEHHBIH,
PENpOIyKTUBHBIHN XapakTep;

- OlIEHKa «HEYJOBIETBOpUTENbHO» (0 OaNIOB) BHICTABISETCS, €CIU CTYISHT HMEET
CYHIGCTBGHHI)I@ Hp06enm B 3HAHUAX U Hpe)ICTaBJ'IeHI/Ile 10 Hpe)]J'IO)KeHHOfI 3aaa4e, HpI/I BI)I60pe
CIoco0O0B peIIeHUs 3a7a91 JOMYIIEHBI OIUOKN; pacCykIeHus 0e3/10Ka3aTeIbHBI.
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1.4. Kputepuu olleHKH JIa60paTopHOii padoThl
He npexycmorpeno

1.5. Kpurepuu ouleHKH Npe3eHTAllun
He npenycmorpeno

1.6. Kpurepuu onieHKH noptgoiuo
He npenycmorpeno

2. OueHo4Hble MaTePHUAJbI AJIS IPOMEKYTOYHOM aTTeCTAIUH

1 cemectp 2 -1 -3
Bbrauciuth onpeaenurensb: (8 -7 -6
-3 4 2

HpI/I KaKuX 3HAYCHUAX ITapaMeTpa A CHCTEMa BCKTOPOB di, dz, a3 ABJIISCTCA

NN

a

aUaEaN

JIMHEIHO 3aBUCUMO?

Haiiure marpuiy nepexona Pe—u ot 6azuca {el, e } K Oazucy { ul,uZ} :

(2y (-1} (-1} (6)

sl )l

2 cemecTp Janb! yetbipe BekTopa X1, X2, X3, X4. TpeOyercst HallTH Bce 3HAUYCHUS Z ,

npu KOTPpHx {BeKTog X4 JINHEWHO BBIpAKAETCs yepe3 BEKTOphl X1, X2, X3.
X1 )

4 X =1{3-21};

|x ={01-1};

| \Xe={53,2}.

Haiitu coOcTBeHHbIE 3HaUE€HUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOT O
npeoOpa3oBaHus, 3aJaHHOT'O B HEKOTOPOM Oa3nce MaTpuleH.

1 -3 3)
-2 -6 13
1 4 gl
\ J
3 cemectp z,=2=5 z,=1-3i
HaHBI KOMIUIEKCHBIC YHUCIa 1 n .

Z

t2, 00 =2 (002 (402 T

Haiiru )1 T %2, 6)%

(2-3i)x+(1+4i)y =3-10i

Pemnte ypaBHEHNE

BoisicHuTh, 00pa3yeT Jju rpyniy MHOKECTBO MaTpHIL OpsAaKa N, TIe
N> 1, OTHOCUTENHEHO YMHOXEHHUS.

Kpurepuu onenku:
- OIICHKa «OTIMYHO» (5 0ayyioB) BBICTABIISETCS, €CIU CTYACHT BJaJleeT 3HAHUSIMHU U
MPE/ICTABICHUSIMU [0 PEIICHUI0 3aJlauM; BBHIOOP CIOCOOOB pEIIeHUs 3aJaud TI'PaMOTHBIN;
paccyKIeHHs HOCAT apryMEHTHPOBAaHHBIN XapaKTep; NpeIokKeHHbIe CIIOCO0bI PELIEHUs 3aauu
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UMEIOT NPO(EeCCHOHATILHYIO HAIMPaBICHHOCTb; CTYAEHT HPOSBISET TBOPUECKUN MOIXOJ K
PELICHUIO MMOCTaBIEHHBIX 3a/1a4, OTCYTCTBYIOT OIINOKU;

- OLIEHKa «XOpomoy» (4 6ayuloB) BBHICTABIAETCS, €CIM CTYJICHT BIaJICeT 3HAHUSAMH U
NPEACTaBICHUSAMHI 10 PELICHUIO 33/Ja4d; B BBHIOOpE CIIOCOOOB pEIICHUS 33/Ja4d JOMyCKaeT
HC3HAYUTCIIbHBIC HCTOYHOCTH, PACCYKICHUA apryMCHTHPOBAHBI; PCHICHUSA HOCAT OCO3HAHHBIN
Xapakxrep;

- OLEHKa «yJIOBJIETBOpPUTEIbHO» (3 Oamna) BBICTABISETCS, €CIU 3HAHUS W
MIpe/ICTaBJICHMs] CTY/ACHTa IO MPEAIOKEHHOM 3a/1aue HOCST pa3pO3HEHHBIA XapakTep; B BhIOOpE
CrocoOOB  pelleHus 3ajJauyd  JOMYIIEHbl OMIMOKH; pelIeHHs] HOCSAT OrpaHUYCHHbIH,
PENpPOAYKTUBHBIN XapaKTep;

- OLEHKa «HeyJoBIeTBOpUTEIbHO» (0 OayioB) BHICTABISETCS, €CIU CTYICHT HMEET
CYIIECTBEHHBIE MPOOEbl B 3HAHUIX M MPEICTaBICHUSIX 10 MPEIJIOKEHHOH 3a/1ade; pu BbIOOpe
Croco00B pelleHus 3a7a4u JOMYIIEeHbI OMIMOKH; pacCcy X AeHUs 0€3/10Ka3aTeNbHBbI.

2.1. IlpumepHbIii MepeyeHb BONMPOCOB ISl IK3aMeHa (3aueTa).

1. MHosxecTBa. Onepaiuu HajJl MHOKECTBaMHU.

2. CaoiicTBa onepanuii HaJ MHOXKECTBaMHU.

3. AnreOpandeckue ornepanuu, Tpynibl, Koyibla, moss. (O01ue cBeaeH s
4, OO0mmue cBeleHUs 0 MaTpUIlax.

S. CrnosxeHue 1 yMHOXKEHHE MaTPHULIbI HA YHCIIO.

6. JIuneliHble KOMOMHAIIMK CTOJIOIOB (CTPOK) MAaTPHIIBI.

7. YMHOKEHUE MaTpPHIL.

8. DneMeHTapHble TPeoOpa30BaHUs MATPULIBL.

9. Ornpenenureny u anredOpanveckue T0MOTHEHUS.

10.  MuHoOpHI 1 anredpanyecKue JOMOTHEHHS.

11. Paznosxxenus onpenenuTens o crpoke win cronodiry. Teopema Jlammaca
12. BrpluncneHue onpeaenuTenei.

13.  PaHr mMaTpuIibl U ee CBOICTBA.

14.  OOparHas MaTpuLa U TOPSIOK €€ MOTyYeHUs

15. CucreMbl TMHEWHBIX ypaBHEHUH.

16.  Kpurepuil COBMECTHMMOCTH CHCTEMbI JIMHEHHBIX ypaBHeHU# (Teopema KpoHnekepa-
Kanennm).

17.  Meron I'aycca.
18.  Pemenue CJIAY ¢ momomsto popmyn Kpamepa.
19. Pemenne CJIAY metonoM oOpaTHO# MaTpHIIbI

20.  Ilpocreiimme MaTpUIHBIC YPaBHEHHS.

21.  OpHOpOIHBIE CUCTEMBbI IMHEHHBIX ypaBHEHHH.

22. Ornpenenenne JIMHEMHOTO MPOCTPaHCTBA. [ [puMepsI IMHEWHBIX TPOCTPAHCTB.

23.  JIuHelHO 3aBHCHUMBIE U JINHEIHO HE3aBUCUMbBIE CUCTEMbI BEKTOPOB.

24.  Kpurepwii THHEHHOHN 3aBUCUMOCTH.

25. JlocTaTo4yHble yCIOBUS JIMHEMHONW 3aBUCUMOCTH.

26.  Omnpenenenue 0a3uca MpoCTpaHCTBA. Pa3MepHOCTH IPOCTPaHCTBA.

27.  KoopnauHaTbl BEKTOpa B JaHHOM Oa3uce. KoopIMHaThl CyMMBI BEKTOPOB, TIPOU3BEICHUS
BEKTOPA Ha YHCIIO.

28. Marpuna mepexoja OT OAHOro Oa3uca JMHEHHOrO TMPOCTPAHCTBA K  JIPYTOMY.
IIpeoOpa3oBaHue KOOPAMHAT BEKTOPA MIPH MEPEX0AE OT OJHOrO Oa3uca K Apyromy.

29.  OmnpezaeneHue NOANPOCTPAHCTBA JIMHEHHOTO MPOCTpaHCTBa. [IpuMepsl HOAMPOCTPAHCTB.

Jluneiinbie 000JIOYKH CUCTEMBI BEKTOPOB. Teopema 0 pa3MEepHOCTH JIMHEHHON 000JIOUKH.
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30.  HM3omopdu3M IMHEHHBIX TPOCTPAHCTB.

31. EBxknuaoBsl M yHHUTapHble IpocTpaHcTBa. IIpumepel. JInHeliHBIE HOPMHUpPOBaHHBIE
IIPOCTPAHCTBA.

32. OpronopmupoBaHHas cucteMa. OpTOHOPMHUPOBAHHBIN Oa3uC.

33. IToHsiTHE TMHENHOTO OIlepaTopa U OCHOBHBIC Ollepalvy HaJ HUMHU. [Ipumepsl TuHENHbIX
oneparopos. JInneliHoe mpocTpaHcTBO L(X,y).

34. OO0partHblii oniepaTop u ero cBorcTBa. Kpurepuii 00paTUMOCTH JTMHEHHOTO OIIepaTopa.
35. Marpuua nuseiiHoro omeparopa. [IpexncrtaBieHue JMHEMHOro omnepaTopa B JaHHOM

0asuce mpH TOMOIIM MATPHUIlBl. Marpuiia CyMMBI ONEpaTOPOB, MPOU3BEICHUE Oleparopa Ha
YHCJI0, POU3BENICHHIE OTIEPATOPOB U 00paTHBIE ONepaTopsbl. [Ipumepsr.

36.  IIpeoOpa3oBaHue MaTpHIIBl OlepaTopa MPHU MEepexoie OT OJHOro Oa3uca K JAPYromy.
Onpenenuresnb JUHEHHOTO onepaTopa.

37.  CoOcTBeHHBIE BEKTOPbl W  COOCTBEHHBIC 3HAUEHUS JIMHEHHOTO  OMeparopa.
XapakTepucTUUECKOe ypaBHEHHE. TeopeMa 0 HaX0XJIEHUH COOCTBEHHBIX BEKTOPOB JIMHEHHOTO
oreparopa.

38. CBoiicTBa COOCTBEHHBIX BEKTOPOB JIMHEHHOIO OIlepaTopa.

39.  IIpuBeneHue MaTpuULbl JIMHEHHOTO OnepaTopa K JMaroHalbHOMY BHIY.

40. Jlunelinple (GOpMBI B JMHEWHOM mpocTpaHcTBe. l[IpeoOpazoBanue Kod(PPHUIHEHTOB
JTMHEWHOU (hOpMBI U IIepexo/ie K HOBOMY 0azucy.

41. KBanpatuuneie popMbl B TUHEHHOM TpocTpaHcTBe. [IpuBenenne kBaapatuaHoil (GopMbl
K JJMaroHajibHOMY BUYy MeToJoM Jlarpanixa.

42.  3aKOH MHEPUHHU KBAJIPATUYIHBIX (POPM.

43. Knaccudukanus kBaapatuunsix popMm. Kpurepuii CunbBectpa.

44.  Yucnosoe nose. Ilonae KOMIUIEKCHBIX YUCEI.

45.  TI'eomerpuueckoe NpeicTaBlIeHNe KOMIUIEKCHBIX YMCEN U ONepaliiy HaJl HUMH.

46.  TpuroHomerpuyeckas popmMa KOMIUIEKCHOTO YHCIIA.

47.  lloHsATHe nepecTaHOBKH U MOACTaHOBKH.

48.  bunapubie onepanun. [ToHSITHS: TOITYTPyIIIBI, 00PaTUMBIE YIIEMEHTHI.

49.  Ilonsarue rpynmsl. 'omomopdusm. M3omopdusm.

50.  Onmnpenenenne u o0IIME CBOMCTBA KOJIEII.

51.  T'omomop¢usmsl kosen. Tumsl koser.

52. [TonsaTre nosns. XapakTepUCTHKH TOJISL.

53. MHorouneHs! OT OAHOU MEPEMEHHOI.

54. Jlenenvie MHOTOUJIEHOB.

55. Teopema bezy
56.  Cxema I'opHuepa
57.  MHOro4ieHsl OT HECKOJIBKHIX IMEPEMEHHBIX, CAMMETPUYCCKAE MHOTOWICHBI.
58. MHoro4sieHbI HaJl YMCIIOBBIM TTOJIEM.
Kpurtepuu oueHkmu:

- OIICHKA «OTJIMYHO» (5 0ayuIOB) BBICTABIIACTCS, €CIM CTYACHT BJIaJceT 3HAHUSIMHU U
MPEJCTABICHUSIMU 110 PEIICHUIO 3aJaud; BBIOOP CHOCOOOB pEIICHHS 3a7aydl TPaMOTHBIN;
paccyKJIeHHs HOCSAT apryMEHTUPOBAHHBIN XapaKkTep; MPeI0KEHHBIC CITOCOOBI PEIICHUS 3a1aun
UMEIOT TMPO(ECCHOHATBLHYI0 HAMPAaBICHHOCTh; CTYJICHT TMPOSBISCT TBOPYECKUN TMOAXOI K
PEIICHHIO MIOCTABJICHHBIX 3a/1a4, OTCYTCTBYIOT OIINOKH;

- OIIEHKa «XOopouio» (4 0aioB) BBICTABISAETCA, €CIM CTYJCHT BIAJieeT 3HAHUAMU U
NPEJCTaBICHUAMU II0 PELICHHIO 33/Ja4H; B BHIOOpE CIIOCOOOB pelIeHHs 3ajayd JOIyCKaeT
HE3HAYUTEIIbHbIE HETOUYHOCTH, PACCYKIEHUS apryMEHTHUPOBAHbI, PEIIEHUs HOCST OCO3HAHHBIN
XapakTep;

- OIIEHKa «yJOBJIETBOpUTENbHO» (3 0amia) BBICTABISETCS, €CIM 3HAHUSA W
MPEJCTaBICHUS CTYCHTA 110 MPEAJIOKEHHOM 3a/1aue HOCAT pa3po3HEHHBII XapakTep; B BEIOOpe
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CIOCOOOB  pEIICHUs 3aJauyd  JIONYyIUEeHbl OMIMOKM; pEIIeHHs] HOCAT OTrPAaHUYEHHBIMH,
PENpONyKTUBHBIN XapaKTep;

OllCHKa «HeyJoBieTBopuTeabHO» (0 0amioB) BBICTABISICTCS, €CIAM CTYACHT HMEET
CYILECTBEHHBIE MPOOETbl B 3HAHUAX U MPEACTABICHUSIX MO MPEJIOKEHHON 3a7aue; Mpu BeIOOpe
CIOCOOOB peLICHHS 33aJa4u JIOMYIIEHbI OIMOKH; pacCyKIeHHUs 0e3/10Ka3aTeNIbHBI.

2.2. TunoBble 321a4M (MIPAKTHYECKUE 32JaHNS)

Ne 1. MHoxecTBa
BAPUAHT 1
1. A- mHOXecTBO OYyKB B cioBe «abOpakanabpa», B- MHOkecTBO OyKB B cioBe «abpukocy, C-
MHOXECTBO OYyKB B CIIOBE « POK», a D- MHOxecTBo mudp B uucie 12112212. Ykaxwure
AJIEMEHTHI CIEAYIOIIUX MHOXKECTB : a) A U B; 0) A mB; B) A\ B; r) CxD ; a) nononHenue K
noaMHoxkecTBy C 10 MHOXkecTBa B.
2.C nomoripio quarpamMm Ditiepa- Benna nposepbTe crpaBeainBoctsh paseHctea (A\B) N C

=C\ (C nB), ecuAn BJ, CcA,CnBzJ

BAPUAHT 2

1.A-muoxectBo mudp B umcne 37453754, B- muoxkectBo mudp B umcie 873908839, C-
MHOecTBO IuGp B uucie 898898,a D- MHOKECTBO OYKB B CJIOBE «Typ». YKaXHUTE dIEMEHTHI
Clenyrommx MHOKECTB :a)A U B; 6) A mB; B) A\ B; r) CxD ; 1) 1omnosHeHNE K TOAMHOKECTBY
C ngo MHOXecTBa B.

2.C nomolnpto quarpamMm Diiepa- BeHHa npoBepbTe cripaBeiMBoCTh paBeHcTBa (C\ B) m A

=A\B)NnC,ectuBNC#J ,BcA,CcA

BAPUAHT 3

1. A- MHOXecTBO OYKB B CJIOBE «MOpOK€HOe», B- MHOXeCTBO OyKB B CJlOBE «peMOHT», C-
MHO>KECTBO OYKB B ClIOBE «MOp», a D- mHOoxecTBO mudp B umcne 2233232332, Vkaxure
ANIEMEHTHI CIEIYIOMUX MHOXKeCTB :a)A U B; 0) A NB; B) A\ B; 1) CxD ; n) momnonHeHue kK
noamHoxkecTBy C 10 MHOKecTBa B.

2.C momo1pto quarpaMm Oisepa- BenHa npoBepbTe CIIpaBeJIMBOCTh PABEHCTBA
C\A\B=AUBUC)\(AU B), ectu AnNB N C#J

BAPUAHT 4
1.A- mHOX)ecTtBO 1u¢p B uncie 129112298 , B- muHoxectBo 1mudp B uucie 45999485, C-
MHOXeCTBO P B uncie 44545», a D- MHOXKeCTBO OYKB B CIIOBE «COH ». YKKUTE DJIEMEHTHI
CIeyIONMX MHOXECTB :a)A U B; 6) A mB; B) A\ B; r) CxD ; 1) 1omnosHeHNE K TOAMHOKECTBY
C no MHOXkecTBa B.
2.C nmomouipio AuarpaMm Diinepa- BeHHa nmpoBepbTe cripaBeJInBOCTh PAaBEHCTBA
AN(C\B)=Cn(A\B),ectu Ac C, BcA

BAPUAHT 5
1. A- MHO)ecTBO OYKB B ClOBe «arperar», B- mMHoOxecTBo OykB B cloBe «aBToMary, C-
MHOXECTBO OyKB B CJOBE « BaTT», a D- MHOxecTBo 1Hdp B uucie «3344434y». Ykaxure
ANIEMEHTHI CICIYIONIMX MHOXKECTB : a) A U B; 06) A NB; B) A\ B; 1) CxD ; 1) momosHeHue K
noaMHoxkecTBy C 10 MHOXkecTBa B.
2.C momo1pto quarpamMm Disepa- BenHa npoBepbTe CIIpaBeNIMBOCTh PABEHCTBA

B\ (BNA)=CN(B\A), ectu B C,BnA # J, AnC %

BAPUAHT 6

1.A- mHoxectBo 1udp B uucie 55791991 , B- muoxkectBo mudp B umcne 17722121, C-
MHOXeCTBO Iu(dp B uncine 22221, a D- MHOXECTBO OYKB B CIIOBE «BEK ». YKAKHUTE DJIEMECHTHI
clenyroImx MHOXKECTB :a)A U B; 0) A NB; B) A\ B; r) CxD ; 1) nonosHeHne K OAMHOKECTBY
C ngo MHOXecTBa B.
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2.C momoIbio auarpamm Diinepa- BeHHa IpoBepbTe CIPaBeTMBOCTh PABEHCTBA!
CNB=ANBNC)UBNC\A), ecu ANBNCz=D

BAPUAHT 7

1. A- mHOXecTBO OyKB B CJOBE <«JIeKUUs», B- MHOXecTBO OykB B cioBe «cTekio», C-
MHOECTBO OYKB B CIIOBE «JIOT», a D- MHOkecTBO 1udp B uncie 4455545, Ykaxure 3JeMEHTHI
CIIeAyIONMX MHOXECTB : a) A U B; 6) A mB; B) A\ B; r) CxD ; na) momoiHeHue K
noaMHoxectBy C 10 MHOkKecTBa B.

2.C momopto quarpaMm Disiepa- BenHa npoBepbTe ClpaBeAIMBOCTh PABEHCTBA:

A\ (AU C)=A\B)NA\C),ecruBNC#J,Bc A, CcA

BAPUAHT 8

1.A- mHOXecTBO mudp B uuciae 242464466, B- muHoxecTtBo nudp B uuciae 55664465, C-
MHOeCTBO IUGp B uncie 45544, a D- MHOKECTBO OYKB B CJIIOBE «KOT ». YKaKUTE DJIEMEHTHI
cleAyrommMx MHOXKeCTB : a) A U B; 6) A mB; B) A\ B; r) CxD ; 1) nomoiHeHHE K
noaMHoxecTBy C 10 MHOXKecTBa B.

2.C noMmo1pto nuarpamm Diinepa- BeHHa mpoBepbTe ClIpaBeAIMBOCTh PABEHCTBA:
(ANB)\C=(A\C)"(B\C), ectu AnB = , Cc (AN B)

BAPUAHT 9

1. A-MHOXecTBO OyKB B clloOBe «OMOIMOTEeKa», B- MHOXecTBO OyKB B cioBe «(hoHOTEeKa», C-
MHOKECTBO OYKB B CIIOBE « HOTa», a D- MHOXecTBO 1udp B uucie 556556. Ykaxute 3eMeHTHI
CIeyIONMX MHOXKECTB : a)AUB; 6)A MB; B) A\ B; r) CxD ; 1) momojiHeHHe K MOIMHOKECTBY
C ngo MHOXecTBa B.

2.C nomotpto auarpamm Jitepa- BeHHa npoBepbTe ClIpaBeUIMBOCTh PABEHCTBA:

(B\A)\C=B\ (A U C), ecntu ANB#U ,BNC#J , A C=0

BAPUAHT 10

1. A- mHoxectBo mupp B uucie 9986776, B- muHoxkectBo mudp B uucie 23282988, C-
MHOXeCTBO 1P B uncie 3222332, a D- MHOKECTBO OYKB B CJIIOBE «KHUT ». YKaKUTE SJIEMEHTHI
CIeNyrIKMX MHOXecTB : a) A U B; 0) A mB; B) A\ B; 1) CxD ; 1) nomoiHeHue K
noamHoxkecTBy C 10 MHOKecTBa B.

2.C momompto quarpaMm Jisiepa- BenHa nmpoBepbTe ClpaBelTUBOCTh PABEHCTBA:
ANnBNC)=B\(A\C),ecruCc B,Bc A

Ne 2. Marpuupl. Onpeaenurenu

B-1

1. BelurcauTh MaTpuiLy:

' 2\I (11 o) (_1 N 4)

| 6 1
D=4C-(AB)", rnpe A=|-1 O = _
2 11%%, ) <=, 2 7|
\ J 1 )
12 3 4
23 7 10
2. Beruuciante OIpPCACIINTCIIb:
35 11 16
277 7
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(10200\|
A:‘0102O
|

\20400J|

3. Haiitu panr MaTpHIIbL:

(13 4)
4. HaiiTi 0OpaTHY10 MaTpully: A:| 2 0 3 |
-2 1 -3

(4 -6}, _(2 5

5. Pelurh ypaBHEHHE: k > 1 )| B Ll 3)|

B-2

1. BelyucinuThs MaTpuily:

2 3 5
D=(3BC)" -2A?, rne B:“@(j) %\J AZE(—Z 0 4\ (| 1 2‘\

9 7
12 13
6 6

(357\

|
3. HaiiTu panr matpuiisr: 1 2 3
L3 s)

12 -3y
4. HaiiTu 00paTHyo MaTpuily: 3 2 4
| 2 -1 O |
\ )
(1 -2), (3 -2)

5. Pemuts ypaBHeHMe: |2 3 |X :| 6 3 |

N N

2. Berauciautb OIpCaACINTCIIb:

U © O O

~ O 01 W

B-3
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(3 2 1)
,B=|

1. Boruucnuts matpuny: D=2ATB+3C? rne A= ‘

1 0 2

1 -2 1)
c='3 2 1

5 o -2
\ )

2
2. BpIuucIuTh ONpeAeanTesb:|Q
2
1

(1 2 3 6\
A:‘Z 3 1 6
| |
\3 1 2 6}

0 -1 2
4. HaiiTi 0OpaTHYI0 MaTpHILy: AZLO 2 -1

101J

(-2 -3)_(-1 3
4 1 |, -2
\ VAN

g w P e
[E=Y

3. Haiitu panr MaTpHIIbL:

5. Pemuts ypasuenue: X X |

B-4

1. Boiumcauts matpuiy: D=(A+2E)T-BCT, rre A= | 0
2

(4 1)
c-lq 3l

\1 5

2. BerauciuTh onpeeuTeNh:

)
)

2

\

4
1
4

|
]

4

)

(0
-1

\

(2

1 2)

2 1)

40
1 3

|
2.0
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2 2 -1 1)
|4 ;30
3. Haiitu panr MaTpuisr: |
s 5 -3 4
3 3 2 2
\ )
(2 3 1)
4. Haifti 0OpaTHYIO MaTpHILy A=| 5 8 2
\|1 2 1 )‘
x|(4 -2)_(1 5)
5. PemuTh ypaBHEHHE: 4 7174 2
\ )\ )

B-5
(4 0) (1 -2 1)
1. Borunciuts Matpuiy: D=(BC)T -6A2, rae A =] |, B =] |
\3 -2) \2 4 0)
201
C='4 -

b

2. Berauciautb OIpPEACIINTCIIb:

3 3 0
3 2 -2
-10 1
-12 1

44 3 2 21
0 211
| |
\0 0 3 3)
‘(3 1 4@

4. Haiitu oOpaTHY10 MaTpuIly: A=1 -1 0
L—l 2 6J

3. HaiiTu panr MaTpuIs: A=

5. Petmth ypaBHeHue: X[| -1 0\|_(| 1 2\ ‘
0 2 -3 4
Y NN

B-6
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(1
1. Beruncnuts matpuny: D= BCH3A?)T, rae A= ‘| 0
3
\
2 1 —3\|
C="2 -1 0
\ )
1 3 3 3
-2 2 2 2
2. BBIUMCITUTH ONPEACIIUTENb!
-2 -2 3 2
2 2 -2 4
1 2 3 4)
3. Haiitu panr matpuist: AZ‘Z 4 6 8|
3 12
6 9
(2 5 7)
4. Haiiu oGparyio Matpuny: A= |6 3 4
\5 —2 —3}
X|(3 2)=|(2 —4)
5. Pemurs ypaBHEHHE: S5 - 6 8
N N

B-7

T
1. Bemuucioute  wMarpuny:  D=ABC-(2E), rne

(1 -1 o\
Cq0 2 1
jl 2 31
\ )
2 1 4 7
) 1 4-3 2
.B :
BIYHCIIATH ONIPEACTUTEND 4011 P
5 23 8
1 3 -1 2
3. Haiitu panr MaTpuis: A= 2 -1 3 5§
| 1 10 6 1 |
\ 4 -1 2)\‘
4. HaiiTi 0OpaTHYIO MaTpully: A:| 1 1 2 ‘
0 -1 3
\ )

1 —zp
-2 1
-1 4

)

B=(4

|
|1

ERER

1
NI

4 0)
;
-1 2)

,B=2 1
I P

A=

3 0
01

2

)

)
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5. Pemuts ypaBHenue: 4_3 1 D X _(‘ 3 4 ]\
-5 -5 7 5 2
\ J U )

B-8

1. Beruuciauth MaTpuily:

3 0N (4 4 0y |1 -1 0)
D=ABC-QE), e~ 0 1 B= |,C=‘0 2 1‘

o e
2 1 /
) \ )
21
1 2
-2 -1
2 2
1 3 -1 2)
3. Haiitu panr MaTpuibl: A=2 -1 3 5

110 6 1
\ )

AJ—4 2 1)

4. HaiiTi 00paTHYIO MaTpully: -2 0 -1
L—l 1 2J

2. Berauciautb OIIPCACIINTCIIb:

w = O O
N

5. PGH_II/ITBypaBHeHI/ICZ 43 2\|X_[‘ 2 —1\‘
-2 - - 3 1
L O
B-9
|/3 0 1\|
A= 1 -2 '
4 5 o
L )

1. Beruuciuts matpuny: D=(A+2E)"-BCT, rae B

o -2

3 3

)
-2 1
1 2
-2 -1
2 0

2. BerauciuTh onpeeuTeNh:

W Kk ODN

2 3)
=1 0

1 S

\

)
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f2 2 -1 1)
3335
3. Haiitu panr MaTpuisr: |
s 5 3 4
3 3 2 2
\ Y
4 1 1)

4. Haiitu obparuyio mar nny: A= -2 0 -1
L_l 1 2

5. Pemuth ypaBHeHue: (3 2 :( 1 2)
21

X
3 4)
B-10

1. Beruucnute MaTpuily:

0 2
D=(BC)" -6A% rze A:(|0 6\ _If N3
1

) |
L
-2 1

-2 -1

2 —

22 0 1

2. BBIUMCIUTH ONpeIeUTENb: 11
20 3

3. Haiitu panr matpuiisr:
4 3 2 2

AZ(O 2 1 J
LO 0 3 3l

4. HaiiTi 00paTHYIO MaTpHILy:

1354

)

5. Pemuts ypaBHeHMe:
18 Dy _f2 D)
-2 2 -3 1
\ J A )
Ne 3. CJIAY
B-1

( | 2x1+x2+x3=11
1. Pemuth METOIOM 0OpaTHOM MaTpPHUIIBL: {x1 + 2x3=15
| (Bxi+x2+2x3 =14
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[12x1—3x2—x3=—6
2. Pemnts ¢ momomibio popmyn Kpamepa: 4 %xl +4x2 +3x3 =-5
| X1+ x2+x3=-2

[13x1+2x2+x3=5
3.Pemmnts MeTosoM 'aycca: {x1+x2 —x3 =0
| |4x1—x2+5x3=3
f|2xl+xz+4X3—X4 =0
4. Haiitn ®CP:  {x1+5x2 +5x3 —4x4 =0
|| 3x2+2x3—3xs=0
B-2

(|2X1+X2—ZX3=5
1. PemmTh MeTOI0M 06paTHON MaTPHIIEL: 4 3x1 — 2x2 + 3x3 = 4
| [2x1—3x2+5x3=1

—2x+x2 =-06
2. Pemuts ¢ momotbto popmyn Kpamepa: (x o Px =5

I3t + 42 ~%c =13
L 1 2 3
(x1—x2+x3=6

3. Pemuths meTonom ["aycca: %x -2x +x =9
1 2 3

x —4x —2x =3
L4 2 3
(|4x1+3xz+2xg+SX4—2)C5 =0
4. Haiitu ®CP: {x1+x2+x3+x4+x5=0
| |9x1+8x2+ 7x3+ 7x4+6x5 =0
B-3
(|xl+xz+x3=4
1. Pemuth MeTO/I0M OOpaTHOW MaTpPHUIIBL: {2x1—x2+x3=-1
| da—x =1

[1x142x2+3x3=6
2. Pemuts ¢ nomomsio popmyn Kpamepa: 4 gl +3x2—x3=4

| [Bx1+x2—4x3=0
[1x14+2x2+x3=8

3. Pemmnts meTomom laycca: {—2x1 +3x2 —3x3 =5
| [3x1—4x2+5x3 =10

[1x142x2+3x3+4x4=0
4. Haiitu ®CP: Lcl +3x2 +4x3+x4 =0
| |31+ 4x2+x3+ 2x4=0
B-4
(| 3x1+2x2—x3=4
1. Permuth METOIOM OOpaTHOW MATpPHIIBL: {2x1 +5x2 —3x3 =2
| (x1—5x2+2x3 =6
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[12x1+x2+x3=11
2.Pemnnts ¢ nomompio hopmyn Kpamepa: {x1 + 2x3 =15
| Bx1+x2+2x3=14
[12x1+x2—x3=0
3.Pemuts Metosom [aycca: 9 3x2 +4x3 =6
X1 + x3=1

[15x14+3x2+x3+x4—Tx5=0
4, Haiitn ©CP: %:thl +2x2+x3+x4—3x5 =0
| lx1+x2+x3+x4+x5=0

B-5

(|3x1+2x2+xg,:5
1. PermuTh METO0M 0OPaTHOH MATPHIIBL: § X1 + X2 — X3 =0
| |4x1—x2+5x3=3

f|2x1+x2—2x3=5

2.Pemnuts ¢ momomsio Gpopmyn Kpamepa: {3x1 —2x2 +3x3 =4

| 2x1—3x2+5x3=1

[12x1—3x2—x3=—6
3.Pemmnts MeTonom [aycca: 4 éxl +4x, +3x3=-5
| x1+x2+x3=-2
[2x1+4xz +2x3 —2x4 +2x5 =0
4. Haiitu ®CP: X +2x —=5x +x +2x =0
ant {14262+ 7x° - 4% +2° =0

| 1 2 3 4 5
| o1+ 2x2+ 3x3 — 2x4 +x5 =0
B-6
| (X1—x2+x3=6
1. Pemmth MeTo10M 00paTHOi MaTpumpel: ;X —2X +x =9
1xl—4x2—2§c =3
v 2 s

[x1+x2+x3=4
2. Pemuts ¢ momomsio Gopmyn Kpamepa: Exl —x2+x3=-1

| da—x2 =1
—2x1+x2 =-6
3.Pemmts MeTonom I'aycca: ﬁﬁ&_ﬁ&_ iC 32; 5= 13

L 1 2 3

[13x1—x2+4x3+4xs—4xs =0

4.Haiitu ®CP: {x1+x2 — 3x4—x5=0
| (4x1—2x2+6x3—3x4—4x5 =0
B-7 K-2
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(|x1+2xz+x3 =8
1. PeruTh METOI0M 0OPaTHON MaTPUIBL: § — 2x1 +3x2 —3x3 =—5
| |Bx1—4x2+5x3 =10
(| 3x1+2x2—x3=4
2. Peruts ¢ nomorsio popmyn Kpamepa: 4 2x1 +5x2 —3x3 = —2
| |x1—5x2+2x3 =6
[1x14+2x2+3x3=6
3.Pemuts metogom Faycca: 4 Lrl +3x2—x3=4
| [3x1+x2—4x3=0
[13x1—2x2+3x3—3x4 =0
4. Haiitu ®CP: £X1 —2x2—x3+x4=0

| x1—x2+2x3+5x =0
B-8

[12x1+x2—x3=0
1. Pemuth MeTO10M OOpaTHOM MATPHIIBIL: { lexz +4x3 =—6

X1 + x3=1

(|3x1+2x2+xg,:5
2. Pemuts ¢ nomomsio Gpopmyn Kpamepa: {x1+x2 —x3 =0

| (4x1—x2+5x3=3

[ 2x1+x2+x3=11
3.Pemuth MeTostom ["aycca: &1 + 2x3=15

| 31+ x2+2x3=14
[12x1+x2+x3+x4=0
4.Haittu ®CP: { x2—x3+2x4=0

|L2x1+2x2 + 3x4=0
B-9

[12x1—3x2—x3=—6
1. Permuth MeTOIOM 0OpaTHON MaTpPUIIBL: X gxl +4x2 +3x3=-5
| Lxl+xz +X3= -2

| [x1—x2+x3=6
2. Peruts ¢ nomomisio popmyn Kpamepa: ﬁJC -2x +x =9

x'—4x*-2% =3
1 2 3
[12x1+x2—2x3=5
3. Pemmts MeTonom 'aycca: 4 gxl —2x2+3x3 =4

| |2x1—3x2+5x3 =1

4. Haiitu ®CP: 3 )(63);1 ; x2 ¥ xi—2x2x4_:00

Ll 2 3 4

B-10
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|(— 2x1+x2 =-6
1.Pemuth MeTOIOM OOpaTHOM MATpUIBl: X —2x —X =95

|3 147 —3r =13

L 1 2 3

[(x1+2x2+x3=8
2. Pemuts ¢ nomomsio Gopmyn Kpamepa: {—2x1 +3x2 —3x3 =5
| 3x1—4x2+5x3=10

[x1+x2+x3=4
3.Pemuts metonom Faycca: 4 £xl —x2+x3=-1

| da—x =1

[1x1+x24+x3+x3=0
4. Haiitu ©CP: {ivl+2xz +x3+2x4=0
|Lx1—x2 - x3=0

Ne 4. BekTOpHBIE NPOCTPAHCTBA

B-1. OOpa3syer 5n JIMHEHHOE MPOCTPAHCTBO 3aJaHHOE MHOXECTBO, B KOTOPOM OIPEICIICHBI
cyMMa JI00BIX IBYX d1eMeHToB A u D m mpousseneHne mo6oro d1eMenTa d Ha M060e YncIio
A2

MHOXECTBO BCEX BEKTOPOB TPEXMEPHOT'O MPOCTPAHCTBA, KOOPAUHATHI KOTOPBIX — IIEJIbIC YUCIIA,;
cymma a + b, npoussenenne A - a.

B-2. OOpa3syer 5n JIMHEHHOE MPOCTPAHCTBO 3aJaHHOE MHOXECTBO, B KOTOPOM OIPEICIICHBI
cyMMa JI00BIX IBYX dneMeHToB A m D u mpoussenenue mo6oro snemMenTa @ Ha M060E YMCIO
A2

MHO’KECTBO BCEX BEKTOPOB, JISKAIINX Ha OHOT oci; cymma a + b, mponssenenne A - a.

B-3. O0pa3syer nu nMHEHHOE MPOCTPAHCTBO 3aJaHHOE MHOXECTBO, B KOTOPOM OITPEICIICHBI
cyMMa MoOBIX IBYX deMeHToB A u 0 u mpoussenenue mo6oro snemMenta @ Ha M060e YHCIO
A2

MHO3KECTBO BCEX BEKTOPOB TPEXMEPHOr0 MpocTpaHcTBa; cymma a - b, mpomssenenne A - a.
B-4. O06pazyer nu jauHEHHOE MPOCTPAHCTBO 3aJaHHOE MHOXKECTBO, B KOTOPOM OIPEAEIICHbI

cyMMa JTIOOBIX JBYX 27eMenToB d 1 D u mponsBenenue mo6oro saeMenTa A Ha JH0O0E YMCIO
A2

MHoOXecTBO ~ BCEX  YNOPSAOYEHHBIX  HabOpoB U3 N YHCEN a=(X1,X2,...,Xn ),

b =(y1, V2,000 yn); cymMMma (Xl + Y1, X2 + ¥2,...,Xn + yn), NpOU3BEACHUEC (AXl,AXZ,...,AXn )

B-5. OGpa3yer nu nuHENHHOE MPOCTPAHCTBO 33JJAHHOE MHOXECTBO, B KOTOPOM OIIPE/IEICHBI

cyMMa MO6BIX ABYX d1eMeHToB A u 0 u mpomssenenue mo6oro >nemMenTa d Ha MF060E YHCIO
A2

MHOXeCTBO  BceX  YNOPSJIOYEHHBIX  HAOOpOoB M3 N 4ucen a=(X1,X2,...,Xn )

b= ( Y1, ¥2,..., Yn ); cyMMa( X1Y1, X2Y2,..., XnYn ) MIPOU3BEACHNC (AXl,AXZ,...,AXn )

B-6. O0pa3yer nu nuHENHHOE MPOCTPAHCTBO 33JJAHHOE MHOXECTBO, B KOTOPOM OIIPE/IEICHBI

cyMMa JIo0BIX IBYX dnemMenToB A u D u mpoussenenue moGoro snementa & Ha Mo60€ YMCIO
A2

MHOXECTBO BCEX IUATOHANBHBIX MATpHIl a = (aik ), b= (bik ), ibk=12..n;: cyMMma

(aik + bik ) , IPOM3BEICHUE (A aik ) .

40



B-7. OGpa3zyer nu NHHEWHOE MPOCTPAHCTBO 33JaHHOE MHOXKECTBO, B KOTOPOM OIPEACIICHBI

CyMMa JIFOOBIX JIBYX 2JIEMEHTOB d U bu MIPOU3BEJICHHUE JIFOOOT0 3JIeMeHTa & Ha J1000€ YHCIIOo A
2

MHOXkeCTBO BCeX KBaJpaTHbIX MaTpUIL a:(aik ), b:(bik ), Lk =1,2,...,n; cymma
(aik + bik) , IPOU3BEIEHHE (A -aik) )

B-8. OOpasyer Jin MHEHHOE HPOCTPAHCTBO 3aJAHHOE MHOXKECTBO, B KOTOPOM OIPEIEICHBI
cyMMa JII0OBIX IBYX d1eMenToB d u D 1 npoussenenue mo6oro saemMenta d Ha 11000€ YUCIO
?

MHOXECTBO BCEX HEBBIPOXKICHHBIX MATpUIl a = (aik), b= (bik), 1Lk =1,2,...,n; cymma
(aik) . (bik), HPOU3BEICHHE ()\aik) )

B-9. Obpasyer nu nuHEHHOE MPOCTPAHCTBO 33JaHHOE MHOXKECTBO, B KOTOPOM ONpEAEICHBI
cymMa JmoOBIX IBYX 2MeMeHTOB & 1 D i npomsseenne mo6oro snemMenta & Ha mo6oe uncio A
?

MHOKECTBO BCEX CHMMETPUYHBIX MATpUL[ A = (aik) (aik = ai ) , b= (bik) (bik = b ) :

ibk=12,...,n; cymma (aik + bik ) , IPOU3BENICHNE ()\aik) .
B-10. O6pazyer 11 nuHEHHOE TPOCTPAHCTBO 33/IaHHOE MHOXECTBO, B KOTOPOM OITPE/IENIEHbI CyMMa

JOOBIX ABYX 2eMeHToB @ 1 D 1 npousseneHue n06oro sementa @ Ha mo6oe uncio A ?
MHOKECTBO BCex LelbIX yncelt; cymma a + b, nponssenenne A -a.
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CaeeHust 06 yTBep:KIeHUH POrPaMMBbI HA 0YepeTHOi YUeOHbIi roJ ¥ perucTpaiuu n3MeHeHu i

VYueOHbIit Pemmenue xkadenper BHeceHHBIE M3MEHEHUS IToamnucs 3as.
roj (Ne mpoTokona, kadeapoit
JaTa)
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