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PaGouas mporpamMma AMCUMIUIMHBI «AnreOpa» cocTaBieHa B 2021 romy B
coorserctBii ¢ Tpebopanusmu PIrOC BO mno HanpaBieHHIO  MOATOTOBKH

OaxanaBpuara

44.03.01 — INenaroruueckoe obpa3oBaHue
INpuka3s Ne 121 MunoGprayku Poccun ot 22.02.2018 .

Paspaborunk: kadempa auddepeHUHATBHBIX YPaBHEHHH M (yHKLIHMOHAIBHOTO
ananuza, UGparumos Mypan ["amxueBud, K. (p.-M. H., IOLEHT.

PaGouas nporpaMMa AUCIMILTHHBI 0400peHa:
Ha 3acesaHun Kadeapbl auddepeHIHanbHBIX ypaBHEHHH M (YHKIMOHAIBHOTO
anammsaotr« {1 »  ©O5 2021 r., npotokon Ne 7 O.

3aB. kadenpoit rﬂ CupaxcyannoB M.M.
7

u
Ha 3acelaHNH MeToMuecKoi KoMHuccHU (aKyJIbTeTa MATEMATHKH M KOMIIBIOTEPHbIX
HayK oT « 23 O& 2021 r., nporokon Ne & .

[Ipencenareinb betibanaes B. /L.

Pabouas mporpaMma JUCLMIUIMHBI ~COIJIacoBaHa C  y4eOHO-METOAMYECKHM
yNpaBlIEHUEM « 95 s 2021 1.

Hayanpuuk YMVY (\'/%/ ["acanramxuea A.l.

L}




AHHOTanus pado4yeid NporpaMMbl JUCHUIJINHbBI

HuctumuHa «Anrebpa» BXOAWT B 00s3aTeNbHYI0 — 4acTh 00pa30oBaTENIbHOM
nporpamMmbl  OakanmaBpuata 10 HampaBieHuto 44.03.01 — Ilemarormueckoe
oOpasoBaHue.

JucummuHa peanu3yercss Ha (QakKylIbTeTe MAaTeMAaTHKH W KOMITBIOTEPHBIX HayK
kadenpoit auddepeHnnaibHbIX YpaBHEHUN U (YHKITHOHATFHOTO aHAJIH3a.

CopepxaHne  OUCUMIUIMHBI ~ OXBaThbIBa€T KpPyr  BONPOCOB, CBS3aHHBIX C
dbopMUpOBaHHEM M Pa3BUTHEM Y CTYACHTOB MPO(ECCHOHANBHBIX M CHEIHATbHBIX
KOMIIETEHLIUM, TMO3BOJSIOIIMX KM Ha 0a3e OCBOEGHHBIX TEOPETHUECKHX U
IIPAKTUYECKUX OCHOB MaTeMaTU4YECKOTO amnmapara OCYILECTBIISITh
po(hecCHOHANBHYIO 1eATEIBHOCTb.

JucnuninHa HareslneHa Ha GopMUpOBaHUE CIIETYIONIUX KOMIIETEHIIUN BBIITYCKHUKA:
yHuBepcanbHbix — YK-1, npodeccronanpubix — [1K-2.

Hpenoz[aBaHHe AUCHUIUIMHBL IIPCAYCMATPHUBACT IIPOBCACHUC CIICAYIOINUX BHIOB
y‘-I€6HBIX 3aHSATHM: JICKOUH, ITPAKTHYCCKUC 3aHATHUA, CAMOCTOATCIIbHAS pa60Ta.

Pabouass mporpamMMa JUCHUIUIMHBI MPEAYCMAaTPUBAET IPOBEACHHUE CIEAYIOIIHNX
BUJIOB KOHTPOJISI YCHEBAEMOCTH B (popMe: KOHTpOJibHasg padoTa, KOJUIOKBUYM H

IIPOMEKYTOUYHBII KOHTPOJIb B (POpME IK3aMEHA.

OO0beM MUCIUIUIMHBI 8 3aYeTHBIX €AMHMII, B TOM YKCJIEe B aKaJIEMUYECKUX dacax 1o
BUJIaM y4€OHBIX 3aHATUH 288 u.

O0BbeM TUCHUIUIUHBI B 3a04HOU opme

Y4eOHble 3aHATHS dopma
B TOM YHCIIE IIPOMEKYTOUHOU
o KonraktHas paboTa oOyuarommxcs ¢ KCP CPC, B aTTecTaluu
g IpenoaBarTeneM TOM (3auer,
3 % U3 HUX uncie | AuddepeHuuposa
© A % Jle | Jlabopa | IlpakTuu | KOHCYN OK3. HHBIH 3a4eT,
C‘S KII | TOpHBIE €CKHe bTAIlAN 9K3aMEH)
WY | 3aHATHS | 3aHATHUS
1 72 | 18 | 10 - 8 - - 54 -
2 36 |12 | 6 - 6 - - 24 -
3 108 | 24 | 12 - 12 - - 84 -
4 72 | 20 | 10 - 10 - - 52 9K3aMEH
utoro | 288 | 74 | 38 - 36 - - 214 9K3aMeEH




1. Iles1n 0CBOCHHA AMCUMILIMHBI

[ensiMu OCBOEHMSI TUCLUIUIMHBI « AJredpay sBIISETCS:

— noJryyeHue 0a30BbIX 3HAHUI MO aiaredpe U KONbIOTEPHOU anredpe: KOMILIEKCHBIE
yycia WM MHOTOWIEHbl, MaTpuuyHas anreOpa W peHIeHHEe CHUCTEM JIMHEWHBIX
YpaBHEHUM, KOHEYHOMEPHBIC JIMHEMHBIE IIPOCTPAHCTBA, JIMHEWHBIC OIEpaTOpPbl U
(YHKIMOHAJbI, KaHOHMYECKUM BHJl JMHEMHBIX onepatopoB (kopraHoBa ¢opma,
CUMMETPUYECKHE, OPTOTOHAIbHBIE U YHUTAPHBIEC ONEpaTOphl), OMIMHENWHbIE (POPMBL,
METPUYECKHUE JIMHEWHBIE MPOCTPAHCTBA, TPYNIbI IPEOOPA30BAHUN U KIIacCU(DUKAIUS
JBUKEHUI, OCHOBHBIE CTPYKTYPBl COBPEMEHHOM areopsl;

— TOpUBUTHE OOLIEMAaTEMAaTUYECKOM KyJIbTYpbl: YMEHHE JIOTUYECKH MBICIIUTD,
IIPOBOJAMUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPKICHHM, YCTAaHABIMBATH JIOTUYECKUE
CBA3M MEXKAY IIOHATHSIMHM, IPUMEHSITh IIOJYYEHHBIC 3HAHUA Ui PELICHUs
anredpanvyeckux M Te€OMETPUYECKUX 3aJad M 3a/a4, CBSI3aHHBIX C MPHIOKEHUSIMU
anredbpandeckux MmetonoB. [lomydyaemble 3HaHUS HEOOXOAMMBI JJII MOHUMAHUSA U
OCBOCHUS BCEX KypCOB MAaTEMATUKU, KOMIIBIOTEPHBIX HAYK U UX IIPUIIOKECHUM.

2.Mecto nucuuminnabl B cTpykrype OIIOII 6akanaspuara

HMucuumummaa «Anredbpa» Bxoaut B obs3arenbHyro yacth OITOI, mo HampaBieHHO
44.03.01 — Ilegaroruueckoe oOpa3oBaHUe.

Anrebpa sBISETCS OJHUMU M3 HAayaJbHBIX Pa3/ieJIOB COBPEMEHHOM MaTeMaTHKU M
WrpacT BaXHYIO POJIb B OCO3HAHHOM OCBOCHHM JPYTHX MAaT€MaTHYECKUX U
MPUKIIAIHBIX JUCHUILIMH, T.K. METOABI M aIllapat ajre0pbl HaXOIAT caMoe IITMPOKOE
NIPUMEHECHUE BO MHOTMX HayKaxX, Ha MEPBbIM B3IJIAJl, BECbMa OTIAJICHHBIX OT
MAaTEMATUKH. OTWU  JUCUUIUIMHBI BMECT€ C AHAJIUTUYECKOW TE€OMETPHUEH,
MaTeMaTUYECKUM aHAJIU30M, Teopueld (QyHKIIMU KOMIUIEKCHOTO U JCHCTBUTEIHLHOTO
MIEPEMEHHOTO SIBIISIIOTCA (PYHAAMEHTOM, Ha KOTOPOM CTPOUTCSI BCSI MaTeMaTHYeCKast
HayKa.

3. Komnerenuun ody4yarouierocsi, GopmMupyemsoie B pe3yJibTaTe 0CBOCHHUS
AUCHMILVIMHBI (IIepeYeHb IVIAHUPYEMbIX Pe3yJibTaTOB 00YYeHHU)

Ko u nHaumenoBanue | Kox m nanmenosanue | Illiannpyembie IIpouenypa
KOMIIETeHIIUH U3 HHIMKATOpPa pe3yJbTaThl 00y4YeHHs] | OCBOECHHS
onon NOCTH/KCHHUS
KOMIIeTEeHIUI
YK-1. VK-1.1. Ananusupyer | 3HaeT: OCHOBHBIE KoHncnextuposanune
Cnocoben 3a/1a4uy, IEMOHCTPUPYS | IPUHIMIIBI 1 METObI 1 mpopaboTKa
OCYILECTBIISAT MIOUCK, | 3HAHUE OCOOCHHOCTEH | KPUTUUECKOTO aHAJIM3A. JIEKIIUOHHOIO
KPUTHYECKHUH aHaIU3 | CUCTEMHOTO, YMeeT: noiay4yaTth HOBblE | MaTepuana.
Y CUHTE3 KPUTHUYECKOIO U 3HAHUS Ha OCHOBE VYyactue B
uH(popMaluuy, JIOTUYECKOT0 aHaJln3a, CHHTE3a; MPaKTUYECKUX
IPUMEHSITh MBIILLUIEHHUS; MPUMEHSTH JJOTUYECKUE | 3aHATHSIX.
CUCTEMHBIN TOIXO MPUMEHSIET (hopMBI U MTpOLIETYPHI; CamocTosTenbHas
JUISl pELIEHUS Joruyeckue GopMbel U | pEKOHCTPYHPOBATh U pabora.
MOCTaBJIEHHBIX 337a4 | MPOLEAYPHI; BHIACIAET | aHAIM3UPOBATH IJIaH
JTalbl €€ PEIICHUS. IIOCTPOEHHUS
COOCTBEHHOW WJIH Yy>KOU
MBICJIH; BBIJIENSTH €I0
COCTaB U CTPYKTYPY;




Biageer: ciocoOHOCTBIO
HCCIIeI0BATh MPOOJIEMBI,
CBsI3aHHBIE C
npodeccrnoHaIbHOM
IEeITEIbHOCTEIO, C
MIPUMEHEHHUEM aHaJn3a,
CUHTE3a U IPYTUX
METOJ0B
WHTEJUICKTyaJIbHON
JIeITCIILHOCTH;
CO3HATEJILHO
IJIAHUPOBATh,
peryaupoBaTh 1
KOHTPOJIUPOBATH CBOE
MBIIJIEHUE;
CIIOCOOHOCTBIO
OIICHUBATH JIOTUYCCKYIO
IIPaBUIIbHOCTb MBICIICH;
TOTOBHOCTBHIO MIPUMEHSTH
CHUCTEMHBIN NTOAXOI ITPU
NPUHATHU PEIICHUN B

po(hecCUOHATTLHOM
JIeATEIIbBHOCTH.
VK-1.2. Haxomut u 3HaeT: METOAbI IIOMCKA
KPUTHYECKH HMCTOYHUKOB
aHATM3UPYET uHGOpMAIIUY U aHATTN3a
HCTOYHUKHU pOoOJIEMHOM CUTYALIUU.
nHpopMmanuu; YmMmeer: coouparhb

COIIOCTABIISIET Pa3HbIE
MCTOYHUKH C IIEJIBIO
BBISIBJICHUSI HX
IIPOTUBOPEYUI U
IIOMCKA IOCTOBEPHBIX
CYXKICHHI; BBIOMpaeT
UH(pOpMaLHIO,
HEOOXOIUMYIO JIJIst
peleHus
ITOCTaBJICHHOM 3aJa4H.

UH(POPMALIUIO TIO
Hay4YHBIM ITpo0IeMam,
OTHOCALIUMCS K
npodecCuoHaNTbHON
00J1aCTH; OCYIIECTBIATh
ITOMCK pelICHUHN
npo0JIeMbl; CPaBHUBATh
MPEUMYIIECTBA PA3HBIX
BapUaHTOB PELICHUs
MpoOJIeMbI ¥ OLIEHUBATh
UX PUCKH.

YK-1.3.
Paccmarpusaer
pa3HbIEC BApUAHTHI
pelIeHus 3a1a4u,
OLICHUBAET UX
[IPEUMYILECTBA U
PHUCKH.

Brnaneer: crmocoOHOCTEIO
BBISIBJIATH HAYYHBIC
po0GJIeMbI U BHIOMPATh
aJICKBATHBIC METOJIOB JIJIs
WX peIICHHUS,
CIIOCOOHOCTBIO
HCCIEA0BAaTh MPOOIEMBI
npodeccroHanbHOM
JIEATENNHLHOCTH C
MIPUMEHEHHEM aHaJIN3a,
CUHTE3a U JIPYTHX
METOJIOB
VMHTEJUIEKTyAIbHON
JIEATEIIbHOCTH.

I1K-2

[1K-2.1. Criocoben

3HaeT: TpeOoBaHUs K

KoncnektupoBanue




CnocobeH MpUMEHSITh
MNPECAMCTHBIC 3HAHUA
NIPU peaTn3aiuu
00pazoBaTeNbHOIO
nporiecca

OTIpeIeNIATh
coJlep>KaHue
MaTeMaTHYeCKOTo
00pa3zoBaHus
IIKOJIbHUKOB,
aZICKBaTHOE
0’KHJJaEMBIM
pe3yibTaTam, YpOBHIO
pa3BUTHUA
COBPEMEHHOM
MaTeMaTUKH U
BO3PACTHBIM
0COOCHHOCTSIM
00yJaronmxcs

OpraHu3aIuu
00pa30BaTeNLHOTO
npouecca 1no
MaTeMaTukKe; CTPYKTYpYy,
COCTaB M JTUAAKTHUYCCKHE
€MHUIBI COJEPIKAHUS
IIKOJILHOTO MIpeaMETa
«MarteMmaTuka»

[1K-2.2. IIpoekTupyer
AIIEMEHTHI
o0OpazoBaTenbHOU
[IPOrpaMMel, pabouyro
POTpaMMy YUUTEIIs
110 MaTeMaTHKe

Ymeet: popmMynupoBathb
JMTAaKTUIECKUE eI U
3a/1a4 00y4eHHUSI
MaTeMaTHKe U
peanu30BbIBaTh UX B
o0pa3oBaTebHOM
npoliecce; MIaHuPOBaTh
¥ pealn30BbIBATH
pa3nyuHbIe
OpTraHU3aIOHHBIE
cpeacTa v popMbI B
nporuecce 00y4eHust
MaTeMaTUukH (YpoK,
HKCKYPCHIO, TOMAIIHIOK,
BHEKJIACCHYIO U
BHEYpPOUHYIO paloTy);
000CHOBBIBaTh BHIOOD
METOJI0OB 00yUYEeHUS
MaTeMaTHKe U
00pazoBaTeNbHBIX
TEXHOJIOTHH, UCXOJIs U3
0COOEHHOCTEH
coJiepKaHusl y4eOHOTro
MaTepHasna, Bo3pacra u

00pa3oBaTeNbHBIX
norpebHoCTEN
00yJaeMbIX.
[1K-2.3. Crioco0eu Bnaneer: mpeameTHBIM
OCYIIECTBIISATh COJIep)KaHUEM
o0ydeHue yueOHOMY MAaTeMaTUKH; YMEHHUSIMU
NpeIMETy Ha OCHOBE 0TOOpa BapHaTUBHOTO
UCIIOJIb30BaHUS COJZICPIKAHUS C YUETOM

MPEAMETHBIX METOAMK
Y TIPUMEHEHUS
COBPEMEHHBIX
00pa3zoBaTeNbHBIX
TEXHOJIOTUH

B3aMMOCBSI3U YPOUHOU U
BHEYpPOUHOH PopM
o0y4yeHHs MaTeMaTHKeE;
YMEHHSIMH T10
TUTAHUPOBAHHIO U
MPOEKTHPOBAHUIO
00pa3oBaTeNbHOTO
mporiecca; CrioCOOHOCTHIO

¥ IpopaboTKa
JEKIIUOHHOTO
Marepuaa.
VYuyacrtue B
NPaKTUICCKUX
3aHATUAX.
CamocrosTenpHas
pabora.




MPUMEHSTH pa3InIHbIE
METOBI 00YUYeHHUs U
COBpPEMEHHBIC
o0Opa3oBaTeNbHbIC
TEXHOJIOTUH B
o0pa3oBaTeIbHOM
npoiiecce B 00JacTu
MaTeMaTUKU

4. O0beM, CTPYKTYpa U COepKaAHNe TUCHUILIHHbBI
4.1. O0beM IUCUMIUIMHBI COCTaBJIIEeT 8 3a4eTHBIX €AuHUI, 288 akaIaeMHYCCKHX
YacoB.
4.2. CTpyKTYpa JUCHUILINHBI

Buabi yuedHoii padoThl,

Ne Pa3neJsibl 1 Tembl = BKJIIOYast
n/n AUCHHILIMHBI = CaMOCTOSITeIbHYI0 padoTy DopMbI
= § CTYIEHTOB H TPYA0eMKOCTh TeKyIero
§ 3 (B yacax) KOHTPOJIs
) = o
© g e | £ | E 2o | &
: 3|3 i:6 g
= ,% 2 s
: ™

1 Mopayas 1. KomniiekcHble yncia.

2 Tema 1. KommnekcHbie 1 12 |0 2 10
yucna. JleicTBus Hax
KOMIIJIEKCHBIMU YUCIIaMH. YceTHBIN o1poc,
dopmyna Myaspa. MACbMEHHAs

3 Tema 2. Kopuu u3 1 12 |2 0 10 KOHTPOJIbHAs
KOMILJIEKCHBIX YHCEIL. pabora

6 Tema 3. Pemenue 1 12 |2 2 8
ypaBHeHUH 3, 4-i1 cTeneHu.

7 Hroro no moayJo 1: 1 36 |4 4 28 Komnoksuym

8 Monayab 2. MaTpuubl H OnpeieJuTe .

9 Tema 4. Matpuus! u 1 12 |2 0 10
JICWCTBUS C HUMU.

10 | Tema S. Onpenenurenu n- | 1 12 |2 2 8 YcTHBIN onpoc,
ro nopsigka. CoiicTBa IIMCbMEHHAs
onpenenurenen. Teopema KOHTPOJIbHAs
Jlannaca. pabota

11 | Tema 6. OGpatHas 1 12 |2 2 8
Marpuua. PaHr maTpuisl.

12 | roro nmo moay.o 2: 1 36 |6 4 26 Konnoksuym

13 | UToro 3a 1 cemecTp: 1 72 |10 8 54

14 | Moayasp 3. CucteMbl JHHEIHBIX aJIrefpanvyecKnux ypaBHEHHMId.

15 | Tema 7. Cucremsl 2 12 |2 2 8

JUHENHBIX anre0panyecKux
ypaBHeHHH. Teopema
Kponekepa-Kanemnnu
COBMECTHOCTH CUCTEM
YpaBHEHU.

YcTHBIN onpoc,




16

Tema 8. Meron Kpamepa,
MATPUYHBIA METOJI, METO
l'aycca pemienus CJIIAY.
OnHOpOAHBIE CUCTEMBI
JUHEHHBIX anreOpanyecKux
YpaBHEHUM.

24

16

MUChbMEHHAs
KOHTPOJIbHAs
pabora

17

Hroro mo moayJo 3:

36

24

KomnokBuym

18

Hroro 3a 2 cemecTp:

36

(o]

24

19

Monyab 4. MHOro4JieHbl.

20

Tema 9. MHOTOWIEHBI U
nevictBus Hag Humu. HOJI.
Anroput™ EBkinna
Haxoxaeuaus HOJI.
Teopema o npeacTaBICHUN
HOJI.

18

16

21

Tema 10. Bzaumuo
MIPOCTHIE MHOTOYJICHBI.
Teopema besy. Cxema
I'opuepa. OcHoBHas
Teopema anreOpsol.
®opmynsl Buera. Kparnsie
KOPHH.

18

16

Y CTHBIN Ompoc,
MMUCbMEHHAas
KOHTPOJIbHAS
pabora

22

Hroro no moaymo 4:

36

32

Komnoksuym

23

Moayas 5. KBagpaTrnunbie

¢opmnbl.

24

Tema 11. Jluneiiabie
npeoOpa3oBaHMs.

12

10

25

Tema 12. Kagpatuunsie
¢dopmbl. OcHOBHas TeopeMa
0 KBa/IpaTUYHBIX (popMax.
Hopmanbensiii Bug
KBaJIpaTUYHON (POPMBI.
3aKOH MHEPLMH
KBaJIpaTUYHBIX HOPM.

12

10

26

Tema 13.
3HaKOoOIPeIeIEHHOCTh
KBaJIpaTUYHBIX (POPM.
Kpurepuii Cunbpectpa.
Mertoab! npuBeIeHUS
KBaJIpaTU4HOMN (OPMBI K
KaHOHUYECKOMY BUJLY.
Meron Sxo0u.

12

10

YcTHBINM ompoc,
IIMCBMCHHAas
KOHTpPOJIbHAS
pabota

27

Hroro mo moayJio S:

3

36

2

4

30

KomnokBuym

28

MopayJib 6. JIuneiiHoe npocTpaHcTBO. JInHeliHbIe MpeoOpa3oBaHus mpocTpaHcTBa Vn.

29

Tema 14. JIuneiinoe
MIPOCTPaHCTBO. ba3uc n
pa3MepHOCTh JIMHEWHOTO
npoctpancTBa. CBA3b
MEXTy 6a3ucamu.

3

8

2

0

6

YcTHBbIi onpoc,
IINCBMCHHAs
KOHTPOJIbHAS
pabora

30

Tema 15. JIunelinoie
npeoOpa3oBaHUs
npoctpanctea Vn. Csi3b
MEXTy MaTpUIlaMHU
JINHENHOTO
npeoOpa3oBaHMs B Pa3HbIX

YerHBIl  ompoc,
IIMCbMEHHAs
KOHTPOJIbHAA
pabota




Oasucax.

31

Tema 16.
[ToampocTpaHcTBO
JIMHEWHOT'O IIPOCTPAHCTBA.
CymMmma u niepeceueHue
noAnpocrpaHcTs. Ipsamas
CyMMa MOJIPOCTPAHCTB.

10

32

Tema 17. EBxinoBo
MIPOCTPAHCTBO.
OpTtoronanu3zanus
CUCTEMBI BEKTOPOB.
OpTOHOPMUPOBAHHBIH
6a3uc. Hepasencto Komm.

10

YcrHblii onpoc,
MMUCHEMEHHAS
KOHTPOJIbHAS
pabota

33

Hroro no moay.mw 6:

3

36

22

Kosnoksuym

34

Hroro 3a 3 cemecTp:

2

108

12

12

84

35

Monayas 7. I'pynna, KoJb1o, moJie.

36

Tema 18. [TonsaTue
anreOpandeckoit onepanuu
KommyraruBHbIe 1
accOIMaTUBHBIE
anredpanvecKue onepaluu.
JuctpuOyTuBHBIE
anredpanvecKue onepanuu.
Omnpenenenue rpynimsl.
AGeneBbl TpyIIIbI.

4

16

37

Tema 19. Onpenenenue
koabna. KoMmMmyratuBHoe
KOJIBbIIO U KOJBIIO C
equHunei. CrolicTBa
konbna. [lonsatue o
JETUTEISIX HYJIA.
N3omopdusm konerr.
Komp11io BEIYETOB.
Onpexnenenue nons,
cBoricTa nosst. [Ipumepst
MOJICH.

20

Y CTHBIN Ompoc,
MMUCbMEHHAas
KOHTPOJIbHAS
pabora

38

Hroro mo moayJiro 7:

4

36

10

10

16

Komnoksnym

39

Mopayisb 8. IoAroToBKa K 3K3aMeHy.

40

IToaroroBka K 3K3amMeHy

4

36

36

DK3aMeH

41

Hroro no moay.o 8:

4

36

36

IK3aMeH

42

Hroro 3a 4 cemectp:

4

36

10

10

52

JIK3aMeH

43

Hroro:

1-4

288

38

36

214

IK3aMeH

4.3. Conep:kaHue QMCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3eaam)
4.3.1. CoaeprkaHue JeKIUOHHBIX 3aHATHI MO JUCHMIJIMHE

1 cemecTp
Moayasb 1. KommiekcHbie yuciaa

Tema 1. KomiuiekcHble uwucia. J[eWMcTBUS HaJ KOMIUIEKCHBIMH YHMCJIaMHU.
dopmyiia Myaspa
MHO»X)eCcTBO KOMIUIEKCHBIX uncen. KoopauHaTHas u anreOpanyeckass (GOpMBI
3anucy. JleMcTBUS HaAJ KOMIUIEKCHBIMH 4YHCIaMH. TpuroHoMmerpuueckas dopma




KOMIIJIEKCHOT'O 4YMCJIa. YMHOKEHHE M JEICHUE KOMIUIEKCHBIX YWCEJ, 33/aHHBIX B
TPUTOHOMETPUUECKON  (opMe. @opmysna MyaBpa BO3BENEHUS B CTCICHb
KOMIIJIEKCHOT'O YHMCJIa.

Tewma 2. KopHu 13 KOMIUIEKCHBIX 4HCell. JIBy4JI€HHBIE YPABHEHUS

W3BneyeHne KOpHS U3 KOMIUIEKCHOIO 4HciIa B aidredpanyeckol u
TpuronoMerpuueckoil popmax. Kopau u3 enununel. CBoiicTBa KOpHEN U3 €AMHULIBI.
JIByunenHble ypaBHeHHUs. [IpuMeppl MpUMEHEHNsI KOMILIEKCHBIX YHCET

Tema 3. Pemuenue ypaBHeHnuii 3, 4-if creneHu

Pemenue ypaBHeHmii TpeThelt cremenu, (opmyma Kapmano. Pemenue
YPaBHEHUU YETBEPTOU CTENEHU, MeTox DeppapH.

MopayJb 2. MaTpuubl 4 onpeaeauTe/

Tema 4. Matpulibl 1 ACICTBUS C HUMU

Ilonatne matpuipl. JIeHCcTBUA HAJ MaTPULAMU: CIIOKECHUE MATpULl, BHIYUTAHUE
MaTpull, YMHOKEHUE MATPULBl HA YUCIIO, YMHOKEHUE MATPUL,, TPAHCIIOHUPOBAHUE
MaTpHULL.

Tema 5. Ompepenutenu N-ro nopsanka. CoicTBa ompeaenurteneil. Teopema
Jlarutaca

[lonsTne omnpepenurens N-ro mnopsaka. Omnpexenurenu 2, 3-ro MOPSIKOB.
MuHopsl U anreOpandeckue JONMOJHEHHs] 3JIEMEHTOB MaTpulbl. Mertoasl
BBIYMCIICHUSI ONPENETUTENCH: pa3IoKeHHE IO 3JEMEHTaM CTPOKH HJIM CTOJOIA.
CgorictBa onpenenureneil. Teopema Jlanmnaca BBIYMCICHHS OIPEACIUTENST N-TO
nopsiaAka. MUHOpBI MaTpPULBI ABYX BUIOB.

Tewma 6. O0paTtHas maTpuna. Panr MaTpuiisi

Onpenenenue oOpaTHOM MaTpULIbl. AJITOPUTM BBIYUCIEHUS! OOpaTHOM MATPHULIBI.
Panr w™arpunsl. MuHOpel MaTpunpl. basucHeli MuHOp Marpunbsl. Merton
OKalMJIIOIIMX MUHOPOB BBIYMCIICHUS PAHIa MAaTPHULIBIL.

2 cemecTp
Moayab 3. CucTeMbl JTUHEHHBIX aJIredpandecknux ypaBHeHuUil

Tema 7. Cucrembl JHHEWHBIX anredpanueckux ypaBHeHUU. Teopema
Kponekepa-Kanemm COBMECTHOCTH CUCTEM YPABHEHUN

Cucrembl JIMHEWHBIX anredpanvecKux YPaBHEHH. OnHOpOIHEIE,
HEOJHOPOJHBIE, COBMECTHBIE, HECOBMECTHBIC, OIPENECIECHHBIE, HEONPEACICHHBIC
CUCTEMBbI, DKBHMBAJICHTHBIE CHUCTEMBI. DJIEMEHTApPHbIE INPEOOPA30BAHUS CHCTEMBI
ypaBHeHuil. Teopema Kponekepa—Kanemim COBMECTHOCTH CHCTEMBI JIMHEWHBIX
anredpanyeckux ypaBHEHUH.

Tema 8. Meton Kpamepa, matpuunsiii Mmetoa, Mmeton ['aycca pemenuss CJIAY.
OnHOPOIHBIE CUCTEMbI TUHEUHBIX alreOpandyeckux ypaBHEHUN

CucteMbl N-TMHEHHBIX ypaBHEHHM ¢ N-Heu3BecTHbIMU. Meton Kpamepa
pEIICHNUs] CHUCTEMbl JIMHEHHBIX anreOpandecKux ypaBHEHUN. MaTpUUHBIA METON
pEIIeHNs] CUCTEMbI TMHEHHBIX aireOpandeckux ypaBHeHuil. Meton ["aycca penienus
CUCTEMBI JIMHEWHBIX alreOpanyeckux ypaBHeHui. O0o0meHHbii mMeton Kpamepa
pEIIeHNs] CUCTEMbI JIMHEWHBIX anreOpandeckux ypaBHEHUH. OJHOPOIHBIC CHUCTEMBI
JMHENHBIX alreOpandecKux ypaBHEHUH.



3 cemecTp
MoayJab 4 MHOTo4/1€HbI

Tema 9. MHorounensl u aeiictBuss Haax Humu. HOJI. Anroputm EBximnpa
Haxoxaenuss HOJI. Teopema o nipeacraBnennu HOJI

MHorousneHsl U ACUCTBHUS HAJ HUMU: CIIOKEHUE, YMHOXEHUE MHOTOWJICHOB.
JleneHrne MHOTOWIEHOB € OCTaTkoM. Teopema O J€JI€HUM MHOTOWIEHOB C OCTaTKOM.
Henuremn. CpoiictBa nenutenedt. HawuOonmpmmit  oOmmii  genurens  IBYX
MHOTOWICHOB. Anroput™M EBKnHIa BbIYHMCIEHUS HAWOOJBLIErO OOLIEro JEJIUTENS.
Teopema o npencrasnenun HOJI.

Tema 10. Bzaumuo mpocthie MHOrowieHsl. Teopema besy. Cxema I'opnepa.
OcnoBHas TeopeMa anredpsl. @opmynsl Buera. KpaTasie kopHu

B3aumHo mpocThie MHOrouseHbl. CBONCTBA B3aMMHO MHPOCTHIX MHOTOYJICHOB.
Kopau muorounena. Teopema besy. Cxema ['opHepa nmeneHust MHOTOwWwIeHa f(X) Ha
JUHENHBIN nBywieH X—C. KpaTubie kopuu mHorousieHa. OCHOBHasi Teopema anreopa.
CrnencTBusi U3 OCHOBHOU Teopembl aiiredopbl. @opmyiibl Buera BeuncieHus KopHen
MHOTOYJICHA.

Mopayas 5. KBagpaTtuunsie ¢popmbl

Tema 11. JIuneitnsie mpeoOpa3oBaHUs

JIuneiinbie npeoOpa3oBaHus HEN3BECTHBIX. OObpatHoe JIMHEWHOE
npeodpazoBanue. [IponsBeneHre TMHEUHBIX TPEOOPA30BAHUM.

Tewma 12. KBagpatuunsie popmbl. OCHOBHAsI TeOpeMa O KBaAPATUYHBIX (opMax.
HopmaibHblii BUJ KBagpaTUUHOU (pOpMBL. 3aKOH MHEPLIMH KBAAPATUUHBIX (POopM

[Tonsitue kBagpaTuuHoi Gopmbl. OO BUA KBaapaTuyHOU (opmbl. MaTpuiia
kBagpatuyHol ¢opmbl. [lpumepsl kBagpaTuusHbix (opMm. PaHr kBaapaTUyHON
¢dopmbl. Kanonuueckuit Buj ~ kBaapaTuyHol Qopmbl. OcCHOBHasi TeopeMa o
KBaJIpaTU4YHBIX (GopMax. HopmanbHbIll BUA KBaapaTUYHOU (HOpMBI. 3aKOH HHEPIIHH
KBaJipaTuyHbIX ¢opM. MHaexkc u curHatypa kBajapaTtudHou ¢opmbl. Kputepuit
HKBUBAJIEHTHOCTHU KBaJPATUYHBINA (HOPM.

Tema 13. 3nakoonpeneneHHOCTh KBaapatuuHbix ¢hopm. Kpurepuit CunbBectpa.
MeTonp! pUBeACHHS KBaIpaTUIHON (HOPMBI K KaHOHUYECKOMY Buy. Meton SkoOu

3HAKOONPEAEICHHOCTh KBaAPaTUUHON (DOPMBI: MOJIOKUTEIBHO OIpEIEICHHBIE,
OTPULATEIBHO OIpEJEICHHbIC, 3HOKOHEONPEIACICHHbIE KBaIpaTHUUHbIE (DOPMBI.
Kpurepuit CunbBecTpa 3HaKOOMNPEIEICHHOCTH KBaApaTUUYHOM (opmbl. MeTobl
NPUBEACHUS KBaJApPAaTUYHOM (OpMBI K KaHOHMYECKOMY Buay: Meron Jlarpanxka,
MeTon SIkoOu.

MogayJs 6. JIuneiiHoe npocTpancTBo. JIuHeliHbIe MPpeo0pa3oBaHUsA
npocrpancra Vn

Tema 14. JluneliHOoe TPOCTPAHCTBO. ba3uc W pa3sMepHOCTh JIMHEHHOIO
npoctpaHcTBa. CBs3b MEXIy Oa3ucamu

[loHaTHe JHUHEHMHOTO MPOCTPAHCTBO. AKCHUOMBI JIMHEMHOTO MPOCTPAHCTBA.
CrnencTBust U3 aKCHOM JIMHEMHOTO POCTpaHCcTBa. [[puMephl TMHEHHBIX MPOCTPAHCTB.
basuc wu pasmepHOCT, JNWHEWHOTO mpocTpancTBa. CBsI3p Mexay Oazucamm.
[IpeoOpa3zoBaHne KOOPAUHAT BEKTOPA.

Tema 15. Jluneiinple mnpeoOpazoBaHusi mpocTpaHcTBa VN. CBs3b MEXKIY
MaTpHUIaMU JIMHEWMHOTro nMpeoOpa3oBaHus B pa3HbIX Oazucax



JIuneiinple npeoOpazoBaHus npocTpaHcTBa VN. CBsi3p MeXay MaTpulaMu
JUHEMHOT 0 peoOpa3oBaHus B pa3HbIX Oazucax.

Tema 16. [ToanmpocTpaHcTBO IMHENHOTO NpocTpaHcTBa. CymMMa U nepecedyeHue
noamnpoctpancts. [Ipsimas cymma noanpocTpaHcTB

[TonmpocTpaHCTBO  JIMHEHHOrO MpocTpaHCTBa. [Ipumepbl NOAIPOCTPAHCTB.
CymMa u nepecedeHne noaupocTpancTs. lpsimas cymma noampocTpaHCTB.

Tema 17. EBknuaoBo mnpocTpaHcTBO. OpTOroHaau3anus CUCTEMBI BEKTOPOB.
OptonopmupoBanHbiii 6a3uc. Hepasenctso Ko

EBxinioBo mpoctpaHcTBo. CKalsipHOE MPOU3BEICHUE. AKCUOMBI €BKIMIOBOTO
npoctpaHcTBa. [IpuMepsl €BKIMIOBBIX HpOCTpaHCTB. OpTOroHaan3anus CUCTEMBI
BEKTOPOB B €BKJIMJI0BOM IpocTpaHcTBe. OpTOHOpMUpOBaHHbINA Oa3zuc. HepaBeHCTBO
Komm B €BKJIMI0BOM MPOCTPAHCTBE.

Mopyas 7. 'pynna, koabuo, moje

Tema 18. Tlonarue anreOpandeckol omepaluu KommyTaTuBHble U
accollMaTHBHBIC anreOpanyeckue onepanuu. JucTpuOyTuBHBIE anreOpanvyeckue
onepanuu. OnpeaeneHre rpynibl. AOEIeBbl TPYIIIbI

JlexapToBO Tmpou3BeeHUE MHOXKECTB. [loHsiTHe anrebpanyeckod orepanun
(BHyTpeHHeW kommo3uiiuu). KomMMmyTaTuBHBIE W acCOIMATUBHBIC alreOpandeckue
onmepanuu.  HeWTpanmbHBI W CUMMETPUYHBIA  DJIEMEHTBI ~ OTHOCHUTENIBHO
anreOpanyecko ormepainuu M TeopeMbl 00 HMX €IUHCTBEHHOCTHU. OmnpenesieHue
omepauuu, oOpaTHOM K anreOpamdeckoil. JlucTpuOyTuBHBIE —anreOpanveckKue
oneparuu. OnpeieieHue TPYIIbl U O0IIENPUHATHIE 0003HAUCHUS TPYIIbl. AOEIIEBBI
rpynnbl. MyJbTUIUIMKATABHOE U aJAUTUBHOE 3ajaHue rpynnbl. CXOACTBO U
pa3yinure B OCHOBHOM TepMUHOJOTHUH. [lepecTaHOBKY U MyJIbTUIUIMKATUBHAS TPYyTIIa
MOACTAaHOBOK. AJJIMTUBHAS TPyINa BblYeTOB. [lMKIMYecKkue rpynmbl, pa3ioKeHUe
IpYIIbl HA CMEXKHBIE KJIACChl MO mnoarpymnme, teopema Jlarpanxka. I[lonarue o
WHBEKTUBHOM, CIOPbEKTUBHOM U OHEKTUBHOM oOToOpaxkeHusix. OmpenencHue
U30MOp(HU3Ma TPYIIIL.

Tema 19. Omnpenenenue kosbiia. KomMmyTaTHBHOE KOJNBIO M KOJBIIO C
equaunieir. CBoiictBa konbla. Ilonarne o aenmutensx Hyms. M3omopdusm koser.
Koub1to BerueToB. Onpeaenenue mossi, cBoicTra moiisi. ITpumepsl nosei

Omnpenenenue  Konbla.  AHaIW3 akcuoM  Kousiblia.  CBOMCTBA  KOJbLA
OTHOCHUTEIIBHO anredpandecKou onepanuu CII0KEHUS, OTHOCHUTEIILHO
anreOpavyecko  omepalud  YMHOXEHHUS.  AKCHUOMAa  JUCTPUOYTUBHOCTH.
KomMyTatuBHOE KOJNBIO M KOJbLO ¢ eauHunend. CBorctBa kousibla. llonarue o
nenutensax Hyna. W3omopdusm koneu. Koisbio BbruetoB. OmnpeneneHue Mods,
cBoMcCTBAa MoJist. [Iprumepsl moJen.

Mopayaib 8. [IoAroToBKa K 3K3aMeHy
4.3.2. Conepxkanue J1a0OPATOPHO-NPAKTHYECKHUX 3aHATHI M0 TUCHUILINHE
1 cemecTp
Moayasb 1. KommiekcHble yuciaa

Tema 1. KommnnekcHble uymcna. [lelcTBUS HaAJ KOMIUIEKCHBIMM YHCIIAMH.
®opmyiia Myaspa



MHoecTBO KOMIUIEKCHBIX uHcesl. KoopauHaTHass u anreOpanueckas (hOpMbI
3anucu. JleMcTBUs HaJ KOMIUIEKCHBIMM 4MciamMu. TpuroHomerpudeckas (opma
KOMIIJIEKCHOT'O 4YMCJIa. YMHOXKEHHE M JEICHUE KOMIUIEKCHBIX YHWCEN, 3a/laHHBIX B
TPUTOHOMETPUUECKON  (opMe. @opmysna MyaBpa BO3BEIEHUS B CTCICHb
KOMIIJIEKCHOTO yncina. Pemenne 3anay.

Tema 2. KopHu 13 KOMIUIEKCHBIX YHCell. J[By4IeHHbIE YpABHEHUS

W3BneueHne KOpHA M3 KOMIUIEKCHOIO 4YHMCJIa B  anreOpandyeckod H
TpuronoMmerpuueckoil popmax. Kopau uz enunuiel. CBONCTBA KOPHEH U3 €IMHUIIBI.
JIByuneHHble ypaBHEHHs. [IprMepbl NpUMEHEHHs KOMIUIEKCHBIX uucel. Pernienue
3aj1ay.

Tema 3. Peuienne ypaBueHu 3, 4-ii cTeneHu

Pemenue ypaBHeHmii TpeThelt cremeHu, (opmyma Kapmano. Pemenue
YPaBHEHUU 4EeTBEPTOU cTeneHu, Meton Peppapu. Pemenue 3amay.

MoayJb 2. MaTpuubl 1 onpeaeauTe

Tema 4. Matpulibl 1 I€ICTBUS C HUMU

[Tonarue matpuilbl. JIeHcTBUS HaJ MaTpUIIAMU: CIIOKEHUE MATPULl, BEIYUTAHHE
MaTpull, YMHOKEHUE MATPUIbl HA YUCJIO, YMHOKEHUE MaTPUL], TPAHCIIOHUPOBAHUE
Matpul. Pemenne 3anay.

Tema 5. Onpenenurenu N-ro nopsaka. CpoiicTBa onpenenureneii. Teopema
Jlammaca

[lonarne omnpenenutens N-ro nopsaxaka. Onpepenurenn 2, 3-ro MOPSIKOB.
MuHopsl u  anreOpamyeckue JOINOJHEHHS 3JEMEHTOB MaTpullbl. MeTtozsl
BBIYKCIICHUSI ONPENETUTENCH: pa3IoKeHHE IO 3JEMEHTaM CTPOKH HWJIM CTOJOIA.
CeorictBa onpenenureneil. Teopema Jlannaca BBIYUCICHHS ONpEACHUTENS] N-TO
nopsiaAka. MUHOpBI MaTpULbI IBYX BUAOB. Pemenne 3anay.

Tewma 6. OGpatHas maTtpuiia. Panr matpuiisi

Omnpenenenne oOpaTHOW MAaTPUIIBI. AJITOPUTM BBIYUCIICHUSI OOpaTHOM MATPHIIHI.
Panr wmarpunsl. MuHOpel Matpunpl. basucHeli MuHOp MaTpuubl. Meron
OKaMJISIFOIIMX MUHOPOB BBIYUCIIEHUS paHra MaTpulbl. Pelienne 3a1ay.

2 cemecTp
Moayasb 3. CucreMbl JHHEHHBIX aJiredpandyecKux ypaBHeHuii

Tema 7. CucremMbl JIHHEWHBIX anredpanueckux ypaBHeHUU. Teopema
Kponekepa-Kanemmm coOBMECTHOCTH CUCTEM YpaBHEHUI

Cucrempl JIMHEWHBIX anredpanvecKux YPaBHEHHUI. OnHopoHEIE,
HEOJHOPOJHBIE, COBMECTHBIE, HECOBMECTHBIC, OIPEIECIECHHBIE, HEONPEACICHHBIC
CUCTEMBbI, DKBHUBAJICHTHBIE CHUCTEMBI. DJIEMEHTApPHbIE MPEOOPA30BAHUS CHCTEMBI
ypaBHeHuil. Teopema Kponekepa—Kanemim COBMECTHOCTH CHUCTEMBI JIMHEWHBIX
anredpandeckux ypaBHeHUH. Permenue 3amad.

Tema 8. Meton Kpamepa, Matpuunbiii Mmetoa, Mmeto ['aycca pemenus CJIAY.
OmHOpOIHBIE CUCTEMBI IMHEHHBIX anTeOpanvdecKux ypaBHEHUN

CucteMbl N-TMHEHHBIX ypaBHEHHM ¢ N-Heu3BecTHbIMU. Meton Kpamepa
pEIIeHNs] CHUCTEMbl JIMHEHHBIX anreOpanvyecKux ypaBHEHHI. MaTpuuHbIi MeTon
pEIIeHNs] CUCTEMbI TMHEHHBIX areOpandeckux ypaBHenuil. Meton ["aycca penienus
CUCTEMBI JIMHEWHBIX alireOpanyeckux ypaBHeHui. O0o00meHHslit meton Kpamepa



pelIeHUs] CUCTEMbI JIMHEWHBIX ajreOpandyeckux ypaBHEeHUH. OJIHOPOJHBIE CHUCTEMBI
JUHEHWHBIX anreOpanyeckux ypaBHeHuM. Peiienue 3amay.

3 cemecTp
Monyiab 4 MHOT04JIEHbI

Tema 9. MHorounensl u aeiictBuss Haax Humu. HOJI. Anroputm EBximnpa
Haxoxaenust HOJI. Teopema o npencraBnenuu HOJJ

MHorousneHsl U ACHCTBUS HAJ HUMU: CIIOKEHHUE, YMHOXXEHHE MHOTOYJICHOB.
JleneHrne MHOTOWIEHOB € OCTaTkoM. TeopeMa O JeJI€HUM MHOTOWJIEHOB C OCTaTKOM.
Henuremn. CpoiictBa nenutenedt. HawuOonmpmmit  oOmmii  genurtens  IBYX
MHOTOWICHOB. Anroput™M EBKIHIa BBIYMCIECHUS HAWOOJBUIETO OOLIEro JIEIUTEIS.
Teopema o npencrasienun HOJI. Pemenue 3anay.

Tema 10. Bzaumuo mpocthie MHOrowieHsl. Teopema be3y. Cxema I'opnepa.
OcHoBHas Teopema anreopsl. @opmyssl Bueta. Kpatasie kopHu

B3anmHO mpocThie MHOroueHbl. CBONCTBA B3aMMHO NPOCTHIX MHOTOWJICHOB.
Kopuu muorounena. Teopema besy. Cxema ['opHepa nenenust morowieHa f(X) na
JUHENHBIN nBywieH X—C. KpaTHbeie kopHu mHorousieHa. OCHOBHasi Teopema anreopa.
CrnencTBusi U3 OCHOBHOU Teopembl aiiredopbl. @opmyiibl Buera BeiuncieHus KopHen
MHorouJjicHa. Pemienue 3amay.

Moayas S. KBagpaTruunsie ¢opmbl

Tewma 11. JIuneiinsie mpeoOpa3zoBaHus

JIuneiinbie npeoOpa3zoBaHus HEN3BECTHBIX. OOpartHoe JIMHEWHOE
npeodpazoBanue. [IponsBeneHue TMHEMHBIX TpeoOpa3oBanuii. Penenue 3amad.

Tewma 12. KBagpatuunsie popmbl. OCHOBHAsI TeOpeMa O KBaAPATUYHBIX (opMax.
HopmaibHblii BUJ KBagpaTUYHOU (pOpMBL. 3aKOH MHEPLIMM KBAAPATUUHBIX (PopM

[Tonsitue xkBagpaTuuHoi Gopmbl. OOIIHMI BUA KBajpaTuyHOU hopmbl. MaTpuiia
kBaapatuyHoi ¢dopmbl. [Ipumepsr kBampaTuuabix GopMm. PaHr KkBaapaTUuyHOM
dopmbl. Kanonuueckuit Buj ~ kBaapaTudyHoil Qopmbel. OcHOBHasi TeopeMa o
KBaJIpaTUYHBIX (GopMax. HopmanbHbIll BUA KBaapaTUIHOU (HOpMBI. 3aKOH WHEPIHH
KBaJipaTuyHbIX ¢opM. MHaexkc u curnHatypa kBajapaTudyHou ¢opmbl. Kputepuit
HKBUBAJICHTHOCTH KBaJpaTU4IHbIN popM. Pemenue 3anay.

Tema 13. 3nakoornpeaeaeHHOCTh KBaapaTuuHbix ¢popm. Kputepuit CunbBecTpa.
MeTonbl npUBeACHUS KBAIpaTUUHOU (DOPMBI K KaHOHUYECKOMY BUay. MeTton Skoou

3HAKOONPEAEICHHOCTh KBaIpaTUYHOW (HOPMBI: MOJIOKUTEILHO OINpENeSICHHBIE,
OTPULIATEIBHO OIpEJeICHHbIC, 3HOKOHEONPEIACICHHbIE KBaJIpaTHUUHbIE (OPMBI.
Kpurepuit CunbBecTpa 3HaKOOMNPEIEICHHOCTH KBaApaTUUYHOM (opmbl. MeToibl
NPUBEACHUSI KBAJAPAaTUYHOM (POpMBI K KaHOHMYECKOMY BHUAY: Metoj Jlarpanxka,
Mmeto SAxobu. Pemenue 3aaay.

Moayasb 6. JInuneiinoe npocTtpancTBo. JIuneiinbie npeodpa3zoBaHusi
npocrpancTa Vn
Tema 14. JluneliHOoe TPOCTPAHCTBO. ba3uc W pa3sMepHOCTh JIMHEHHOIO
npoctpaHcTBa. CBs3b MEXIy Oa3zucamu
[loHaTre JHUHENHOTO MPOCTPAHCTBO. AKCHUOMBI JIMHEMHOTO MPOCTPAHCTBA.
CrnencTBus U3 aKCHOM JIMHEWMHOTO IPOCTPaHCTBA. [[puMephl IMHENHBIX POCTPAHCTB.



basuc u pasmepHocTh JuHEWHOro mnpocTpancTtBa. CBs3b Mexay Oazucamu.
[IpeoOpa3zoBanue KOOpAUHAT BeKTOpa. Pemenue 3anay.

Tema 15. Jluneitnsie mnpeoOpazoBaHusi mpoctpaHcTtBa VN. CBs3b MEXIy
MaTpHIlaMU JIMHEWMHOTro MpeoOpa3oBaHus B pa3HbIX 0a3zucax

Jluneiinpie npeoOpazoBaHusi mpocTtpaHcTBa VN. CBs3b MEXIy MaTpHUIlaMU
JMHENHOTO MpeoOpa3oBaHus B pa3HbIX Oazucax. Pemenue 3anay.

Tema 16. [ToanpocTpaHcTBO JUHEWHOTO pocTpancTBa. CyMMa U MEepeceueHue
noAnpocTpancTs. lIpsimas cymma noanpocTpaHCTB

[lognpocTpaHCTBO JMHEWHOrO0 NPOCTpaHcTBa. [IpuMepsl MOANPOCTPAHCTB.
CymMa u nepecedenue noamnpoctpancTs. [Ipsmas cymma noanpoctpancTs. Pemienue
3a1ad.

Tema 17. EBknuaoBo mpocTpaHcTBO. OpTOroHaIu3alMsl CUCTEMBI BEKTOPOB.
OpronopmupoBanHbiii 6a3uc. Hepasenctso Ko

EBxinioBo npoctpancTBo. CKalsipHOE MPOU3BEICHNE. AKCUOMBI €BKIUIOBOTO
npoctpaHcTBa. [IpuMepsl €BKIMIOBBIX HPOCTpaHCTB. OpTOroHaIM3anys CUCTEMBI
BEKTOPOB B €BKJIMJIOBOM IpocTpaHcTBe. OpTOHOpMUPOBaHHBIN 0a3uc. HepaBeHCTBO
Komm B €BKJIINI0BOM IpocTpaHCcTBe. Penienue 3anay.

Mopayas 7. 'pynna, koabuo, moje

Tema 18. Tlonarue anreOpandeckoil omnepanuu KommyratuBHble U
accollMaTHBHBIE ajreOpanyeckue onepanuu. JucTpuOyTuBHBIE anreOpanveckue
onepauuu. OnpeaeneHre rpynmnsl. AOeneBbl Tpynibl

JlexapToBO TmpoU3BeAeHUE MHOXKeCTB. lloHsiTHE anreOpanyeckoi ornepanuu
(BHyTpeHHeW kommo3uuuu). KoMmyTaTWBHBIE M acCOLMATUBHBIE anreOpandyeckue
onmepanuu.  HeWTpanmbHbBIi W CUMMETPUYHBIA  DJIEMEHTBI  OTHOCHUTEJIBHO
anredpanyeckol omepalru U TeopeMbl 00 UX eIMHCTBeHHOocTH. OrnpexaelieHue
omepainuy, oOpaTHOW K anreOpamdeckoil. JlucTpuOyTuBHBIE —anreOpanvecKue
onepatuu. OnpeaeneHue rpynnsl U 00MENPUHATbIE 0003HAUYEHUs TPYyNIbl. AOeneBbl
rpynnel. MynbTUIUIMKaTUBHOE W aJJWTHBHOE 3ajaHue rpynnbsl. CXOACTBO U
pasnuyue B OCHOBHOW TEPMUHOJIOTUH. [lepecTaHOBKM U MyJIbTUIUIMKATHBHAS TpyIa
MIOJICTAHOBOK. AJIIMTUBHAS TpyNIa BbIYETOB. LlMKIM4eckue rpymbl, pas3iioKeHUE
Ipynnbl Ha CMEXHBIE KJjaccel Mo mnoarpynne, teopema Jlarpawxa. Ilonstne o
WHBEKTUBHOM, CIOPHEKTUBHOM M OHEKTHMBHOM oOToOpaxkeHusx. OmpeaeneHue
n3oMopdusma rpymi. Pemenue 3anay.

Tema 19. Omnpenenenue xkosbia. KomMMmMyTaTHBHOE KOJBLO M KOJBLO C
equnuiiei. CoiictBa kosbla. I[lonstue o menurensx Hyns. M3zomopdusm koser.
Koub1o BerueroB. Onpeaenenue mossi, cCBocTra noiist. [ Ipumepsl nomnei

Onpenenenue  koJblia.  AHanu3 akcuoM  kosiblia.  CBoMCTBAa  KOJbIA
OTHOCHUTEJIBHO anredpandecKkou oneparnuu CJI0KEHMUS, OTHOCHUTEIIBHO
anreOpanvyeckodl  omepaluu  yMHOXKEHHUS.  AKCHOMa  JAUCTPUOYTHBHOCTH.
KoMMmyTaTuBHOE KOJIBLIO M KOJbLUO ¢ enuHuuei. CpoiictBa koiapua. Ilonatue o
nenurensix Hyns. M3omopousm koneu. Kombio BbraeroB. OmnpegeneHue mods,
cBoiicTBa noiist. [Ipumepsl nosieii. Pemenue 3agay.

Mopayib 8. [IoAroToBKa K 3K3aMeHy



5. O0pa3oBaTejibHbIe TEXHOJOTUHU
B xoze ocBOeHUs IUCHUIUIMHBI IPEIYyCMaTPUBAETCS IPUMEHEHHE CIENYIOLINX

AKTUBHBIX METOJIOB OOYy4YEHMSI

1. BolnosHEeHUE NPAKTUYECKUX 3alaHUl C JIEMEHTAMH UCCIIEI0BAHUS.

2. OTueTHbIE 3aHATHUSA IO pa3/IeiIaM.

3. BrinonHeHue cTyieHTaMU UHIUBUAYaIbHON UCCIIE0OBATENBCKOM pabOTHI 110

aHaIM3y 3aJaHUil C IOMCKOM U BBIOOPOM METOJIa UX PELICHUS.
4. Pa300p KOHKPETHBIX 33JIaHUN.

6. YueOHO-MeTOAMYECKOE o0ecTedeHrne CAMOCTOSATeIbHOM Pa0oThI CTYACHTOB
6.1. [IpumepHOe pacnpeiesieHHe BpeMeHH CAMOCTOSITeJIbHOI padoThI CTYJ€HTOB

Bua camocrositensHOM paboThI [Ipumepnas
TPYAOEMKOCTb,
a.d.
KomruiekcHbie uncna. [IeficTBus Hax KOMIUIEKCHBIMU unciamu. @opmyna | 10

Myaspa.

Kophuu u3 kommiekcHbIX yrcel. JIBydsieHHbIE YPaBHEHHUS. 10
Pewenue ypaBHenuit 3, 4-it crenenu. 8
Marpuiipl ¥ I€HCTBUS C HUMU. 10
Onpenenurenu N-ro nopsaka. CoiicTBa onpenenureneid. Teopema 8
Jlanunaca.

O6parnast matpuiia. Panr MmaTpuirsl. 8

Cucrembl TUHEHHBIX anreOpanyeckux ypaBHeHuil. Teopema Kponekepa- | 8
Kanennm coBMECTHOCTH cHCTEM ypaBHEHUM.

Meroa Kpamepa, Mmatpuunslii metof, meto ['aycca pemenust CJIAY. 16
OAHOPOJHBIE CUCTEMBI JINHEWHBIX aJIreOpandyeckux ypaBHEHUI.

Muorounens! u aeiictBusa Hagx HuMu. HOJl. Anroputm EBkiuna 16
Haxoxnenus HOJI. Teopema o npencraBnenun HOJI.

B3aumno nmpocteie MHOrouneHsl. Teopema besy. Cxema 'opHepa. 16
OcHoBHast TeopeMa airedopsl. @opmynsl Buera. KpaTHble KOpHU.

JIuHeliHble MpeoOpa3oBaHMsL. 10
KBanpatuunbie popmbl. OCHOBHas TeopeMa O KBaJpaTHUHBIX (opMax. 10

Hop™manbHbiii BUI KBagpaTUIHON (OpMBI. 3aKOH MHEPIMH KBAAPaTUIHBIX
dhopwm.

3HakoomnpeaeneHHOCTh KBaApaTuuHbIX ¢popM. Kpurepuit Cunbsectpa. 10
Mertobl npuBeIeHUs KBaIpaTUIHON POPMBI K KAHOHMYECKOMY BUTY.

Merton Sxo0u.

JInneiiHoe npocTpaHCTBO. bazuc U pa3MepHOCTD JIMHEHHOTO 6

npoctpaHcTBa. CBsi3b MEXIy Oa3zucami.
JIuneitnble npeobpazoBanus mpocTpancTa VN. CBs3b Mex 1y MaTpuiamu | 4
JIMHEIHOT 0 MpeoOpa3oBaHus B pa3HbIX Oa3ucax.

IToanpocTpancTBO TMHEHHOTO NpocTpaHcTBa. CyMMa U MepecevyeHne 6
noanpoctpancTs. [Ipsmas cymma moJnpocTpaHCTB.
EBkinnoBo npoctpancTBo. OpTOroHanu3alus CUCTEMbI BEKTOPOB. 6

OptoHopmupoBaHHbIii 6a3zuc. Hepasenctso Komn.
[Tonsatue anrebpanyeckoil onepannu KoMMyTaTHBHBIE M acCOIIMaTUBHbIE | 8
anredbpandeckue onepauuu. JuctpuOyTuBHbIe anredpandeckue
onepauuu. OnpeneneHue rpynibl. A6esaeBsl TPyl
Onpenenenue konblia. KoMMyTaTHBHOE KOJIBLIO U KOJIBIIO C €AMHULIEH. 8
CoiictBa konbua. [lonsarue o nenurensx Hyns. M3omophusm koserr.
Kounb1o BerueToB. Onpenenenue nos, cBoicTBa noJjsi. [Ipumepsl mosen.




IToaroroBka K ’K3amMeHy 36
Hroro CPC: | 356

6.2. Buabl 1 NOPSI/IOK BHITOJTHEHHUSI CAMOCTOSITE/IbHOM PadoThI

1. W3ydyeHwe  JIEKIMOHHBIX  MAaTEpUaioB  (DJIEKTPOHHBIE  BAapUaHThl) U
PEKOMEH0BAaHHOM JIUTEPATYPHI.

2. BrinonHeHne MHAMBUAYAJIBHBIX 3a/IaHUI Ha COCTABJIEHUE MPOrPaMM H IMOATOTOBKA
K OTYETY 11O HUM.

3. Pemenue 3agady W yHOpaxkHEHUH, COOPMYIHPOBAHHBIX B 3JIEKTPOHHBIX
MPWIOKEHUAX K JIEKIUN

4. TloaroroBKa K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO.

5. IloaroroBka K 3K3aMeHY.

6.3. Ilopsan0K KOHTPOJIS:

1. bnun-onpoc Ha mabopaTopHbIX 3aHATHSIX, 2. [IpoBepka BBITIOJIHEHHS MaKeTa
3aIaHUM W TIpUEM OTYeTa Mo HuM, 3. Tekylmuii KOHTPOJIb 32 BBINOJHEHHEM 3aj1ad,
chOpMYJIMPOBAHHBIX B JJIGKTPOHHBIX BapuaHTax K Jiekiuu, 4. [IpomexyTodHbIit
oT4eT (KOJUTOKBUYMBI, K.p.), 5. DK3aMeH.

Texkymuii KOHTPOJb BKJIIOYAET CUCTEMATUYECKUU OJMI-OMPOC U  IMPOBEPKY
JIOMAIITHETO 3aJIaHUS.

[IpoMeXXyTOUHBIM KOHTPOJIb MPOBOJMUTCS B BHJE OTYETAa IO MAaKeTaM 3aJaHui,
npeBapuTeIbHas MPOBEpPKa PEIICHUN MPaKTUKYETCs MO (paitiam, OTIpaBIECHHBIM 1O
AJIEKTPOHHOM TOYTE.

WTOroBbIil KOHTPOJIb MPOBOAUTCS B BUJIE YCTHOTO SK3aMe€Ha C 00s3aTeIbHBIM
YCTHBIM COOECEOBAaHUEM.

Kputepun BbICTaBIEHUS OLIEHOK:

«OTIIMYHO» - BIIAJICHHUE TEOPETUUYECKHUM MaTEpHaTIOM, BO3MOYKHO, 332 HCKIIOUECHHEM
JeTajel CpaBOYHOro IJIaHA, U HAJIMYME HAaBBIKOB PELICHUS 3374,

«xopouoy» - BiajeHue pasaenamu «JledctBus Hax BekTopamu», «Kpusble u
MOBEPXHOCTH 2-T0 nopsiaka» «Metoasl pemenuss CJIAY» ymenue pemars 3aJa4uu 1o
ATUM TEMaM,

«YJIOBJIECTBOPUTEIIBHO» - 3HaHUS 10 paznenam «lIpocrenmme 3anaun Al», «llIpsamas
U TUIOCKOCThY», «MaTpullbl U JeUCTBUSL HaJ HUMU» YMEHHE pellaTh AJIEMEHTApHbIC
3aJJa4d U IIOCEIICHUE 3aHSITHIL.

[TakeT 3amaHuil 1Ji1 CaMOCTOATENIBHOM PabOThI BBIJAETCS MO UCTEUCHHUIO MECSIa C
Hayaja CeMeCTpa, OMPEIEISIOTCS IPEIEIbHBIE CPOKHU UX BBINIOJHEHUS U CHAYU.

6.4. IllpuMepbl 3aJaHUI 1)1 CAMOCTOSITEILHOIO pPellieHusl

CamocrosiTeibHas padora 1
@+i) +(7-5i)2+2i)
(L—i)4+3i)
(4+2i)z,—(6-i)z, =—19+23i
(5+2i)z, +(4-3i)z, =8+4i

1. Beruuciaurs

2. Pemnthb cucteMy ypaBHEHHI



3. Boramennts  (—3+3i)°°, 1.

4. Pemnts ypasHerne X2 +(—2—i)x—(1-7i)=0.

5. BeIpa3uthb uepe3 SiNX u COSX:  Sin6X.
CamocrosiTeibHas padora 2

1 01 O
1. BeIUuCIUTh ONPEACTUTEND A = 2 31~ .
0 1 0 2
-1 3 0 4
1 5 -2 1 1
2 -3 4 2
2. Beruucnuts no teopeme Jlammaca A=0 2 0 -1.
4 -1 3 -2 4
o 2 0 0 2
1 3 1
3. Beruucnuth o6partHyto Matpuiy A4={2 1 - ZJ :
01 3
1 2 -1 3 -2
-1 3 1 2 2

4. BeruucnauTh panr Matpunsl A= 3 0 -3 -1 -6

0O -4 0 4 O

5 1 -5 2 -10
CamocrosiTeibHas padora 3

1. Pemuth cuctemy ypaBHeHui MetonoM ["aycca:

X, +2X, = X3 +2X, =X =2,

3X, + X, +2X; +3X, +X; =6,
—2X; =X, + X3 — X, —2Xg =2,

(12X +2X, +2X; +4X, —2X; =6.
2. Pemuthb cuctemy ypaBHeHuit metogom Kpamepa:

2%, +2X, = X3 + X, =4,

4%, +3X, — X; +2X, =6,

< 8X, +5X, —3X; +4x, =12,

3X, +3X, —2X; +2X, =6.
3. Pemuth cucteMy ypaBHEHU B MATPUYHOM BUJIE:

X, +2X, + X, =0,

X, — X, +4X; =15,

2%, — X, — X5 =1.

CamocrosiTtesbHasi padora 4

1. Pasgemuts f(x)=x®+4x> +2x* +x* +5x-1 Ha g(x)=x* —x*+2x* —x+3
2. Haiitu HOJT f(x)=2x* +x®+2x* +x u g(x)=x* —3x® + x* —3x



3. ITo cxeme lopuepa naiitu f(-3) ecim f(x)=x° —4x® +3x* —2x* —4x +3
. Pasoxuth o crenenam x+2 f(x)= x> —3x* +2x° —4x* +2x -1
5. [locTpouTh MHOTOUJICH HAUMEHBIIIEH CTENEHN C KOMIUJIEKCHBIMU
K03 PHUIMEHTAMH UMEIOIINI TBOHON KOPEHb 2 U IPOCTOH I.
CamocrosiTeibHas padora 5
X, =2y, +Y,
1. Hanncats MaTpuily TUHEHHOTO MTPEOOpa3OBaHU { X, =V, - Y, .

SN

X3 =Y, +2Y, +3Y,
2. Hanmucath MaTpuIly KBapaTHUHOW POPMBI X; + 2X; — 4X2 + 2%, X, — 4X,X, . [IpuBecTH
K KaHOHMYCCKOMY BH/TY.

1 2 -3
3. Harmucatp kBagparuunyto ¢popmy ¢ matpurieit | 2 1 1 |. [IpuBectu k
-3 1 -1

KaHOHUYECKOMY BH]TY.
4. TlpuBecTu K KAHOHUYECKOMY BUILY XX, — X; X3 —4X,X; .
5. ITpu kakoM A KBazpaTudHas popMa X; +5X2 + AXZ + 4%, X, — 2%, X,.
CamocrosiTesibHasi padora 6
1. SIBnsieTcst MMHEMHBIM MPOCTPAHCTBOM MHOYKECTBO KBAJIPATHBIX MATPHII C
omnepaluen CI0KEeHUsI MaTPULl U YMHOXKEHHUS MaTPUIIbI HA YUCIIO.
2. [TpoBepHTH SIBISIFOTCS JTM BEKTOPA JIMHEHHO HE3aBHUCHMBIMH
a, =(-4-23) a, =(-2;3-4) a, = (3;3,-5).
3.06pasyer 111 6a3uc cucTeMa BeKTopoB X, = (—1-2;0), X, =(2,-3;4), X, = (1,3;-2) u
eciu 00pa3yeT pas3iokUTh MO STOMY 0a3ucCy BEKTOp Y, = (3;4;5)
4. ITpuBecTr mpUMep JTUHEUHOTO MPOCTPAHCTBA U €r0 MOAIPOCTPAHCTBRA.
CamocrosiTesibHasi padora 7
1. ITpoBecTu mporecc OPTOrOHANU3AIMH JIJIsI CHCTEMbI BEKTOPOB
a, =(3,0,-3) a, = (-1,3,-4), a, = (-3,-3:4).
2. [IpoBeputh 0Opa3yer Ju cucTeMa BEKTOPOB 0a3uC M €CIIM /1, TO BBHITTOJIHUTD
TpoLece OpTOroHaTM3auy 1 Hopmuposku: Y, = (1,2,0), v, = (-1-3;-1), y, = (1,0;0).
3.J1onoTHUTE CUCTEMY BEKTOPOB J0 OPTOTOHAJILHOIO 0azuca
x, =(-1-2,0,-2), x, = (2,-3,4;0).
4. Harmucars matpuny I'pamma.
CamocrosiTesibHast padora 8

X =Y1+Y, Vs
1. HanmucaTe MaTpHIly TMHEHHOTO MPEOOPa30OBaAHUSI 1 X, = Y, +V; .
X3 = 2y,

2. SIBnsieTcst TMHEMHBIM MTpeoOpa3oBaHUEM MPe0Opa30BaAHKE MIEPEBOIAIIEE BEKTOP
(Xl, Xy, X3) B BEKTOD (Xl +2X,, Xy = Xg, X; —3X, + 2X3)I/I HAITUCATh €r0 MATPHILY.

2 3 -1
3. 3anucaTh XapakTepUCTHYECKHI onpenennTens aus matpunsr 4= 2 -3 1
-3 -1 2



4. Hatit coOCTBEHHBIC 3HAUCHUS U COOCTBEHHEBIC BCKTOPLI MaTPHIIbI

1 -3 4
A=|4 -7 8
6 -7 7

CamocrosiTesibHasi padora 9
1. [ToBepuTh 0Opa3yeT JIn 3aKOH KOMIIO3UIINN OTIEPAIIAS YMHOKCHHS YHCEIT Ha
MHOKECTBE JICUCTBUTEIIBHBIX YACETT
2. O6pasyer mu rpymy (Q, -), rre Q — MHOXKECTBO pallMOHANIBHBIX YHUCET.
3. O6pazyer 71 KOJIbIIO (Z, +,- ), rae Z — MHOYKECTBO LEJIBIX YHCEIL.
4. O0pa3syeT Ji1 KOJIbIIO C CAMHUIICH (M, +,- ), rae M, — MHOXECTBO KBaJipaTHBIX
MaTpHIl. SIBISETCS T OHO KOMMYTATHBHBIM KOJIBIIOM.

7. ®OHI OLEHOYHBLIX CPEICTB, JJIA TPOBeJAeHUs] TeKYyIlero KOHTPOJIS
yCIIeBAEMOCTH, IMPOMEKYTOYHOM  ATTECTANMM IO  HMTOraM  OCBOCHHS
AMCIHUIIIMHBI.

7.1. TunoBbie KOHTPOJIbHBIE 3aJAHUSA

7.1.1. Tembl pedepatoB:

MHuMas equHALA | U €€ CBONMCTBA.

Martpuiisl — 4TO 3TO TaKOE.

Jlantac — BenuKHid PpaHIly3CKUi MaTEMaTHK.

['aycc — KOpOab MaTeEMAaTHKH.

Aunroputm EBknnaa naxoxaenuss HOJl nByx uucen.

bunuuelinbie GopMbl

Beankuit Mmatrematuk Komm

7.1.2. IlpumepHbIe YIIPAKHEHUS U 3aIaHUS JJIA TEKYIero KOHTPOJIA

BapuaHTbI KOHTPOJILHBIX Pa00T
1 BapuanT

@+i) +(7-5i)2+2i)
(L—i)4+3i)

1. Beruucaurs

_ [(4+2i)z,-(6-i)z, =-19+23i
2. Pemth cuctemMy ypaBHEHUN (5+2i)2, +(4—3i)2, =8+ 4i
1 2
3. Boiunciuts  (—3+3i )150, 1.
4. Pemmnth ypaBHeHHE X’ +(-2—-i)x—(@1-7i)=0.
5. BeIpa3uts uepe3 SinX u COSX:  SIn6X.

2 BApHAHT
1 01 O
2 31 -
1. BBIYMCIIUTD ONPEIETUTEND A = .
0 1 0 2
-1 3 0 4



O W DN

. HarmicaTpe Matpuily TMHEHHOTO MpeoOpa3zoBaHus | X, = Y,

1 5 -2 1 1
2 -3 4 1 2
. Beruncoute no reopeme Jlammmaca A=0 2 0 -1.
4 -1 3 -2 4
0o 2 0 0 2
13 1
. Beruncnute o6paTHyro Matpuiy 4=[2 1 - 2} .
01 3
1 2 -1 3 =2
-1 3 1 2 2
. Beruncoute panr matpuuel 41={ 3 0 -3 -1 -6
0 -4 0 4 0
5 1 -5 2 -10
3 BapuaHT
. Pemuuts cucremy ypaBHeHu MeTooM [ aycca:
X; +2X, = X3 +2X, =X, =2,
3X, + X, +2X; +3X, + X, =6,
—2X, — X, + X3 — X, —2X; =2,
2X, +2X, +2X; +4X, —2X; =6.

. Pemmuts cucremy ypaBuennit meronom Kpamepa:

2%, +2X, = X3 + X, =4,
4%, +3X, — X3 +2X, =6,
8X, +5X, —3X; +4x, =12,
3X, +3X, —2X; +2X, =6.

. Pemmts cucremy ypaBHEHHI B MATPUIHOM BHUJIE:

X, +2X, + X3 =0,
X, — X, +4x, =15,
2%, — X, — X3 =1.

4 BapuaHT

. Pasmemuth f(x)=x® +4x°> +2x* +x* +5x-1 Ha g(x)=x" —x* +2x* —x+3
. Haiitu HOJIT f(x)=2x"+x®+2x>+x 1 g(x)=x* —3x® + x* —3x

. TTo cxeme opuepa naiitu f(-3) ecim f(x)=x® —4x® +3x* —2x> —4x+3
. Pasnoxutk mo crenensM x+2 f(x)= x> —3x* +2x* —4x? +2x -1

. ITocTpOUTH MHOTOUJIEH HAUMEHBILEN CTENEHH C KOMILIEKCHBIMU

K03 PHIMEHTAMH UMCIOIININ TBOHHON KOPEHB 2 U IPOCTOHA 1.
5 BapuaHTt
X, =2y, +Y,
— Y3 -
X; =Y, +2Y, +3Y;

. Hanncath MaTpuily KBaApaTUIHON (QOPMBI X; + 2XZ — 4XZ + 2X,X, — 4X,X,

. [IpuBecTn



K KAHOHHUYCCKOMY BUY.

1 2 -3
3. Harucatep kBagparuunyro ¢hopmy ¢ matpureit | 2 1 1 |. [IpuBectu k
-3 1 -1

KAaHOHUYECKOMY BUJLY.
4. IIpuBecTH K KAHOHUYECKOMY BUIY XX, — X X3 —4X, X;.

5. IIpu kakoM A kBagpaTHaHas popMa X. +5X; + AXS + 4X X, — 2%, Xs.
6 BapuaHT
1. SIBnseTcst NTMHENHBIM TPOCTPAHCTBOM MHOYKECTBO KBAJIPATHBIX MATPHLL C
olnepanren CJI0KEHNUS MATPULL U YMHOKEHHUS MaTPULbI HA YUCIIO.
2. IIpoBepUTH SBIAIOTCS JIU BEKTOPA JIMHEWHO HE3aBUCUMBIMU
a, =(-4-23) a, =(-23-4) a, =(3;3,-5).
3.06pasyer 11 6a3uc cucTeMa BeKTOpoB X, = (—1-2;0), X, =(2,-3;4), X, = (1,3;-2) u
eciau o0paszyeT pa3ioKUTh MO 3TOMY 0a3UCy BEKTOP Y, = (3;4;5)
4. IIpuBectr mpuMep JTMHEUHOTO NPOCTPAHCTBA U €TI0 MOAIIPOCTPAHCTBA.
/ BapHaHT
1. IIpoBecTu npouecc OpTOroHaIN3alnHU JUIsl CHCTEMBI BEKTOPOB
a, =(3,0,-3).a, = (-1,3-4),a, = (- 3,-3:4).
2. [IpoBepuTth 00pa3yeT U CUCTEMa BEKTOPOB OA3UC M €CIIN J1a, TO BHITIOJHUTH
TIPOLIECC OPTOrOHATM3AIMK U HopMupoBku: Y, = (1,2;0), v, = (-1-3;-1), y, = (10;0).
3.J10MOJIHUTE CUCTEMY BEKTOPOB 0 OPTOTOHAJIBLHOTO Oa3uca
X, =(-1-2,0-2), x, =(2,-3:4,0).
4. Hanucats matpuny ['pamma.

8 BapuaHT
Xi=Y1tY,—Y;
1. HanicaTh MaTpuily JIMHEHHOTO MPE0Opa30BaHUS | X, = Y, +Ys .
X3 = 2y3

2. SIBnsieTcst MTMHEWHBIM MTpeoOpa3oBaHUEM MPeoOpa30BaAHKE MEPEBOIAIIEE BEKTOP
(X, X5, X3 ) B BEKTOP (X, +2X,, X, — X5, X, —3X, +2X, ) u HATUCATH €10 MaTpuIly.

2 3 -1
3. 3anmcarh XapaKTepUCTHUECKHI onpeenuTes it Mmatpunsl 4= 2 -3 1
-3 -1 2
4. Haiiti cOOCTBEHHBIE 3HAUYEHNS U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
1 -3 4
A={4 -7 8
6 -7 7

9 BapuaHTt
1. IToBepuTh 0Opa3yeT Jik 3aKOH KOMIO3UIIMU OTEpaliisl YMHOKEHHUS YhCell Ha
MHOKECTBE JICUCTBUTEIIbHBIX YUCET
2. O0pa3yerT Jid rpyIiy (Q, -), rae Q — MHOXKECTBO pPallMOHAIbHBIX YUCEN.

3. O6pa3yeT 1 KOJIbI0 (Z, +, - ), rjae Z — MHOXXECTBO II€JIbIX YUCE.



4. O6pa3yeT JI1 KOJBIO C CAMHUIIEH (M by ), rae M, — MHOXECTBO KBaJIpaTHBIX
Matpuil. SABaseTcs i1 OHO KOMMYTATHUBHBIM KOJIBIIOM.

7.1.3. IlpumepHbIe 3a1aHUA K IPOMEKYTOYHOMY KOHTPOJIIO (KOJJIOKBUYMY)

IIpuMepHbIe KOHTPOJIbHBbIE BONMPOCHI K KOJJIOKBHYMY IO Pa3aelry
«KoMIieKkCHbIEe YHUCTIa»
KommuiekcHble yncna, onepanu Haj HUMU.
AnreOpanyeckas U TPUTOHOMETpUYECKast opMa KOMILIEKCHOTO YHUCIa.
N3BrieueHre KOpHS KBAIPATHOTO U3 KOMIUIEKCHOTO YHCIIA.
Bo3BeneHue B cTeNEHb U U3BJICYEHUE KOPHS N-OM CTENICHH.
JIBy4sIeHHBIE YPABHECHUS.
Pemenne ypaBHenuii 3, 4 cTeneHu.

IIpumepHbIe KOHTPOJIbHBbIE BONPOCHI K KOJUIOKBHYMY IO pa3jesty

«MaTpuubl ¥ ONPeAeTUTET )
Martpuupbl 1 onepanuu HaJ HUMH.
TpancnoHMpOBaHHAsA MaTPULIA.
[ToHsTHe onpenenurens N-ToO MOPsIKa.
Teopema Jlannaca BeIYMCIEHUS ONPEACTUTENS N-r0 TOPSAKA.
CBoiicTBa onpeAenuTeNneil N-ro nopsaka.
OnpenenuTeny CueuuaitbHOro BUAA.
OOpaTHas MaTpuIia.
. Panr matpunl. MeTo OKauMITAIOIIUX MUHOPOB BBIYMCIICHUS PAHTa MATPHULIBL.
HpnMepHme KOHTPOJIbHbIE BOINPOCHI K KO/UIOKBHYMY 10 paszaeny «CucreMbl
JIMHEMHBIX aJIre0pandecKux ypaBHeHUIN»
OO01111€e MOHATUS CUCTEMBI JINHEWHBIX AJIreOpanyecKux ypaBHEHHM.
Meton Kpamepa pelieHus cucteM JUHEHHBIX anreOpandeckux ypaBHEHUM.
MatpuuHblil METO pEIICHHs] CUCTEM JIMHEWHBIX alreOpanyecKux YypaBHEHUH.
Merton IMaycca perienus: CUCTEM JIMHEWHBIX allreOpanyecKuX ypaBHEHH.
Teopema Kponekepa-Kanemm COBMECTHOCTH CHUCTEM JIMHEUHBIX
anredpanyecKnux ypaBHEHUH.
6. OIHOPOIHBIE CUCTEMBI JIMHEHHBIX alreOpanieckux ypaBHEHUM.
IIpumepHbIe KOHTPOJIbHBbIE BONPOCHI K KOJUIOKBHYMY IO pa3esy
«MHoOro4JieHbD>

1. MHorouseHs! U JEUCTBUS HaJ HUMH.
2. JleneHre MHOTOYJICHOB C OCTaTKOM.
3. JlenuTenu u MX CBOMCTRA.
4. HauOonbmuii oOKA JeTUTe b MHOTOUJICEHOB. ANTOpUTM EBKIIMIa HaXx0XKICHUS

HO/I MHOTOYJICHOB.
5. BzauMHO poCThI€ MHOTOYJICHBI.
6. KopHu MHOTOYJIEHOB.
7. Teopema besy. Cxema I'opHepa.
8
9
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KpaTHble KOpHU MHOTOYJIEHOB.
. OcHoBHas TeopeMa anreOpsl U CIEICTBUS U3 HEE.
10. ®opmynsl Buera.
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IIpyMepHbIe KOHTPOJIbHBbIE BONMPOCHI K KOJJIOKBHYMY IO Pa3aelry
«KBaapaTuunsie ¢GopmMbD»
Jluneitnpie npeoOpa3oBaHUsl HEM3BECTHBIX.
OO6patHoe JIHuHEeHoe peoOpa3oBaHue.
[IpousBeaeHne TUHEHHBIX TIPeOOpa3OBaHUM.
[Tonsitue kBagparnuHoit popmel. OOmKNA BU KBaapatuyHO (opmbl. Marpuna
KBaJIpaTUYHOU (POPMBI.
Panr xBagpaTtudHOi (HOPMBI.
Kanonunueckwii Buj kBagpatuyHoil popmbl. OCHOBHAs TeopeMa O KBaJApaTHUHBIX
dbopmax.
HopMmanbHblii BUA KBaAPATUIHON (POPMBI.
3aKOH MHEPIHMH KBaJpaTUYHbIX (GopM. MHIEKC M curHaTypa KBaapaTUYHOU
(OpMBL.
Kputepuii 5kBUBaNEHTHOCTH KBaJpaTUUYHbIN (HOpPM.

10. 3HaKOOHp€IIeJIeHHOCTB KBaIIpaTI/ILIHOI/I (bOpMBI IMOJIOKUTCIILHO OIIPCACIICHHBIC,

OTPHULATCIIbHO OIIPCACIICHHBIC, SHOKOHCOIIPCACICHHBIC KBAAPATUYHEBIC q)OpMI)I.

11.Kputepuit CunbBecTpa 3HaKOOIPENECIEHHOCTH KBaIPaTUIHON (HOPMBI.
12.MeTonpl TpUBEACHUS KBaAPAaTUYHOW (OPMBI K KaHOHUYECKOMY BHUIY: METOJ

N

©Co~N ko

Jlarpanxa, meton SAxo0u.
IIpyMepHbIe KOHTPOJIbHBIE BONPOCHI K KOJJUIOKBHYMY IO pa3ielry
«J/InHeiiHOe MPOCTPAHCTBO»
[loHATHE IMHENHOTO MTPOCTPAHCTBO. AKCUOMBI JINHEWHOTO IPOCTPAHCTBA.
CrmenctBuss W3 aKCHOM JIMHEMHOTO IIpocTpaHcTBa. [IpuMepsl JTMHEHWHBIX
IIPOCTPAHCTB.
ba3uc u pazmepHOCTh JIMHEHHOTO TPOCTPAHCTBA.
CBs13b Mexy 0a3ucaMu.
[Tpeobpa3zoBaHue KOOPAMHAT BEKTOPA.
Jluneitnpie npeoOpazoBaHus mpocTpaHcTra V.
CBsi3p MEX]ly MaTpUIIaMH JIMHEHHOTO peoOpa3oBaHus B pa3HbIX Oa3ucax.
[ToanmpocTpaHCTBO  JIMHEWHOTO IPOCTPAHCTBA.
. CyMMa 1 niepecedeHure NoaIpOCTPAHCTB.

10 [Ipsimasi cymma noaIpoCTPAHCTB.
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IIpyMepHBbIe KOHTPOJIbHBbIE BONMPOCHI K KOJJUIOKBHYMY IO Pa3aelry
«EBKJINI0BO NIPOCTPAHCTBO»

EBknMaoBO mpocTpaHcTBO. CKAIIpHOE NPOU3BEICHHE. AKCHOMBI €BKIMIOBOTO
IIPOCTPAHCTBA.
OpToroHanu3anusi CHCTEMbl BEKTOPOB B €BKJIMJIOBOM ITPOCTPAHCTBE.
OpTOHOPMHUPOBAHHBIN Oa3ucC.
HepasencTso Ko B €BKIIMI0BOM IPOCTPAHCTBE.
Omnpenenenue Matpulbl ['pama u ee CBOMCTBA.
Bbruncnenne CcKadspHOrO MPOM3BENEHUS BEKTOPOB TMpU HaiIWyuM Oasuca
€BKJIM0BA IIPOCTPAHCTBA C IOMOIIBIO MaTpULbl [ pama.
YHUTapHOE NPOCTPAHCTBO.
HepasencTo Komm B yHuTapHOM MPOCTPAHCTBE.
OpTOroHaJIbHOE JIONOJIHEHHE MNOANPOCTpaHcTBa. (CBOMCTBA OPTOrOHAIBHBIX
JTOTIOJTHEHUH.



IIpyMepHbIe KOHTPOJIbHBbIE BONMPOCHI K KOJJIOKBHYMY IO Pa3aelry
«J/IuHelHbIe onepaTopb»

JIunerinpie oniepaTopsl. JleWCTBUS HaJl TMHEMHBIMU OIIEpaTOPaAMH.

[IpousBeaeHNE TMHENHBIX ONIEPATOPOB.

OOpatHbIil onepaTop.

Matpuiia IMHEHHOTO ornepaTopa B JaHHOM Oa3uce.

[loHATHE MTHBAPUAHTHBIX MOANPOCTPAHCTB.

CoOcTBeHHBIC 3HAYCHUS M COOCTBEHHBIE BEKTOPBI IUHEHHOTO OIepaTopa.

. XapakTepucTuyeckass MaTpyLad, XapaKTEpUCTUIECKUA MHOTOYJICH.

HpI/IMepHLIe KOHTPOJIbHBbIE BOINPOCHI K KOJUIOKBHYMY 0 pasaeay «I'pynmna,

KOJIBLIO, I10JIe)»

1. Tlonsatue anredpanveckoi onepanuy (BHyTpEHHEH KOMIIO3HUIINHN).

KomMMyTaTHBHBIE U acCOIMATUBHEIE alreOpaniecKue Oneparum.

3. HeiitpanbHblii ¥ CUMMETPUYHBIA HJIEMEHTHl OTHOCHUTEIBHO aire0pandeckoiu

oIepalyy U TEOpeMbl 00 X €TUHCTBEHHOCTH.

Omnpenenenre rpynibl U 00IENPUHSTHIE 0003HAUEHUS TPYTIIIHI.

AGeneBbl Tpynnbl. MyNbTUIUIMKATUBHOE U aJJUTUBHOE 3aJaHUE TPYMIIHL.

CXO0JZCTBO M pa3iav4ue B OCHOBHOM TEPMHUHOJIOTHHU.

6. IlepecTaHOBKM U MYJIbTUIUIMKATUBHAS TPYIIA MOJACTAHOBOK.

AJIIMTUBHAS TPYTINa BEIYETOB.

8. Lluknuyeckue TPyNOMbl,  Pa3lOKEHHE TPYNIBl Ha CMEXKHBIE KIACCHI TIO
noArpymIe, reopema Jlarpanxa.

9. IlonATHE 0 HHBEKTUBHOM, CIOPLEKTUBHOM U OMEKTUBHOM OTOOPaKCHUSX.

10.Omnpenenenre nzoMopdu3Ma rpyIi.

11.0Onpenenenue konblia. AHaNU3 akCMOM Kouiblia. CBOMCTBA KOJIbLIa OTHOCUTEIBHO
anredpanyecKon oneparuy CI0KeHHs, OTHOCUTENBHO alre0Opandyeckoil onepanuu
YMHOKEHHsI. AKCHOMa TUCTPUOYTUBHOCTH.

12. KoMMyTaTUBHOE KOJIBIIO M KOJBIO ¢ eauHuIeil. CBoiicTBa koinbia. [lorstue o
JETUTENSAX HYJIA.

13.U3omopdusm kosent. Komnbio BerueToB. OnpeneneHue mosis, CBONCTBA MOJIA.
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Tect 1. KommiiekcHbie unciia. Pemmenne ypapuenui 3, 4 crenenu

-5) —— @+i) - (_4 +1i)- (_2 +3i).
@-i)-(2+i)
1)3-1.7i 2) 0.5+0.75i 3)i 4) 1-i 5)-0.3-4.1i

2) BBI‘{I/ICJ'II/ITL(3+I)_(4_?|)'(1_3l);
1+i
1)§_§ i 2) g g i3) _g g i 4) Z+gi 5)1+§i
2 "2 2 "2 2
'1) 1 1 100
Beruaucnmuts| ——— =i :
( 2 ZJ

— 2) 240 —_3) 2'%j 4) =i 5)( ]

-3) | Berumcnts (-2+2i)”




1) 2% 2) 3%3) 8% 4) 42 5) — 2%

-5) Breruncnuts 3{/5. ;
1)12) i3) {£L+i} 4) {~1=i} 5) {1—%+£|}
-4) | Beraucnrs 4/~ 81 ;
1) {%igi;—g+£}2) B3V2 +3v2i;-3v2 +3V72i[3) {Li;—1L+i}
2 32, 32, 32 3V, il 5) 1,33, 1,43,
2 2 2 2 2 2 2 2
-2) 17 17
Haiitu anrebpandeckyio opMy KOMIUIEKCHOTO YHcClia COS ry +1isin T
ni £2)£_; 3)£ V2,4 3, 4 5)£ 1
2 2 2 2
-5) Hanm anre6panqecxy10 (bopMy KOMIUTEKCHOTO Yuciaa COS 7 +1Sin 77 ;
1)i2) —i3)1+i4)15)-1
-5) | Haiiti MOy/ib M apryMeHT KOMIUIEKCHOTO uncia 3+ 3i;
1 r =2\/§,(0=%2) r=3,¢=%3) r=Lp=04)r =5,¢=%5) r =3\/§,¢:%
s N V31,
Haiiti MOy/Tb M apryMeHT KOMIUIEKCHOTO YhCaa — - EI ;
7
1) r:1,¢:%”2) r=2 :_3) r=lp=24)r=2p-55) r—1(p—116”
-2) 1 3.
[IpencraBuTh B TPUTOHOMETPUYECKOM BHJIE 5 7| ;
1) 2(cos0+isin 0)2) cos>Z +isin >~ |3) 3 cos~ +isin 7—”)
3 3 6 6
4) -2 cos” +isin = 5) 2 cos(— Z)+isin(— zj
4 4 2 2
-5) | IlpeacTaBuTh B TPUrOHOMETPUYECKOM BHe —1+1;
1) 1(cos0+isin 0)2) 2(cos0+isin 0)3) —2(cos0—sin 0)4) 5(cos% +isin %)
5) l(coss—ﬂ +isin 3—”)
4 4
-3) c0s110° +isin110°
Breraucnuts T T
cos20” +isin 20
1) 12) 1+i3) i4) —ib5) 1+2i
) BhIquCIHTS COS - — i Sin z;
3 3
1)12) —|3)1 £4)£—£5 ﬁ 1i
2 2 2 2 2 2
-2) 123
Brrancnuts | ;
1) 12) —i3) —14) 1+i5) i
-5) -386

Borauciuts | ;




l)%iZ)i3)14)—i5)-1

Pemmts KBazpatHoe ypaBHenue X° —(2+i)x+(=1+7i)=0;
1) +il-i}2) {3—i,—1+2i}3) {L+2i3+i}4) {~1+2i,3-2i}5) {2-i,3+2i}

Pemmts KBazpatHoe ypasHenue X° —(3— 2i)x +(5—5i)=0;
1) 2+i1-3i}2) {4+i1-i}3) {2+i1-4i}4) {2—i1+3i}5) {1+i4i}

Pemmuth KyOuueckoe ypaBHeHHE X° —

1){ g+£|}2){ 5,—3,1}3){

6X +

33+
2

9=0;
f}4){11 .
2 2

oz

Pemuts KyObuueckoe ypaBHeHue X° +12X+63=0;

1) {—1,13}2){ 3,3

35 +—|} 3) {25+3i}4) {31+i}5) {

3 53,

3+_
2

)

Tect 2. MaTpuubl U onpeeTUTeIN

21 4
Jansl MmaTpunel A = ,B =

0 5 2
1 2 1 -3
)[1 4 5} (

1

(_1

12} (-
Lol

0 3 2 0 4
,C=

2 -2 11 -1

6 1

1 12

-1

—2j [—6 —2J
5)
-1 -1 12 1

) . Beranciute A+2B-3C;

-1)

2)|-2 0 |3)
3
2 5

5 -1
2 -5 1 2y (10
2o 2)205 )90

3 7
1 4
Jans! MmaTpunel A = ( j, B= [

-
.C
-1 o]

o

5 3} (1
5)
-1 2 3

-2

e
1 4

j. Beruncimts 2A-B+3C;

1
Jans! maTpunel A = [2

12 -3)_|°
9i 0 3)?

1

-2
y
5
—5|. Beruancauts AxB;

1
-6 14 -2
10 -19 17

-3
4
-1
100
0 1 0|5)
001

4)

|

Janbl MaTpuiel A

3 -1 3
2 5 0/2)
3 -1 3

1)
7

. Berunciute AxB;
3 -1 2

-1 4|5)

0o 2 3

1 10
4) 011
1 0 1

1 -1 2
Beruucimurs |5 4 0Of;
2 -3 9
1) -12)173)-354)215) 35




-4) 4 -1 4
Beruncmuts|2 5 -1 ;
6 4 3
1) 52)-33)94)05) -1
-1) 3 4 -1
Jana matpumia A=|-1 2 3 |. Beruuciauth Al
0 1 3
3 1 14 20 8 7 3 1 14
2 2 2 11 1 19 19 19
gl 3 8 Bl 3 4,3 & B
22 22 22 11 11 11 19 19 19
1 3 10 8 1 5 1 3 10
2 2 2 nouou 19 19 19
3 -5 2 2 -4 3
411 4 0[50 1 O
2 1 7 2 5 -1
-3) 1 2
Jana matpuma A=| 3 1 1 |. Berumenuts A
-1 2 -3
5 6 2 5 6 2
2 -1 4 13 13 13 111 1 2 -3
1)0312)§—3—i3)§—i—14)40
13 13 13 11 11 11
2 7 =5 7 4 5 7 4 5 2 -7
3 13 13 1 11 1n
4 2 6
1o on
5 7 2 3
11 11 11
1 4 5
1111 u
-3) 325 -4
HNanamarpumia A={1 0 1 O |. Beruucnurs panr MaTpuiisi A ;
4 2 6 -4
1) 12)43)24)35)0
-4) 1 2 4 -3
HNana matpumia A={0 3 7 5 |. BeIuMCIuTh paHr MaTpuiibl A |
1 -2 10 2
1)02)13)24)35)4
-5) 1 2 2
Hana matpumia A=|[2 1 —2|. BeIuuciauTh A?:
2 -2 1




7 -3
)1 4
2 5

7
1{2)
2

7
3)|0

1 31
010
1 31 0

o N O

0
0
7

© O O
o © O

|

o O ©

Ul
~
o O ©

o © O
© O O

Janbl MaTpunpl A= | —

0 01
0 1 0|2
0 01

1)

N
.

5 2

-1

1
0
2 1
~7 14
-5

0

1

0

2 -3

0

0

3 —1|.Bouucmurs (AxB)';

1
10(4)|-1 -2 3|5)|0
0

o — O

1)

Brauciautb

1)-92) 0 3)

5
0
0

0 7
{503)
10 O
1 0
2 3
0 1
3

o O -

2
-1 4
54)95)-1

Buraucants

1)32)-33)

2 -1 1 0
31 0 1
2 0 1 3
1 2 -10

Brrauciauts

1) 35 2) 3 3)

Boruancants

1) 100 2) 12

0
0 O
3) -100 4) 120 5) -126

Brrauciaute

1) 120 2) 20

49 343

1)

Brauciutb

RO FF B B B|O N ~, o

3) 260 4) 240 5) 280
1 1

2 4 9|;
4 16 81

1) 70 2) 80 3) 60 4) 56 5) -40

Brrauciutb

Xl yl
XY,

le2
X, Y,

Xl y3
X, Y3l

X3Y1 XY XY




1)52) x,¥,3) 04) > %y, 5) XY,

i=1

-2) 2 0 4 0
-3 2 -1 -2
Boeruncnute o Teopeme Jlarmmaca|-2 4 0 3 0;
1 1 3 -2
1 2 -1 4 2
1)52) 72 3) -48 4) 48 5) 12
Tect 3. CucTreMbl JTHHEHHBIX aJred0pan4ecKux ypaBHeHHUil
-1) X, +X, +X; =6,
Pemmte MeToom Kpamepa cucremy < 2X; — X, +2X; =6,
33X, + X, = X3 = 2.
1) X, =1X, =2,X,=3.2) X, =1X,=-1,%,=0. 3) x, =0,%x, =1 X, =1.
4) X, =-2,X, =2,%,=1.5) X, =1, X, =1, x, =1.
-4) 3%, — X, — Xy = 2,
Pemute metonom Kpamepa cucremy 4 X; + X, + X; =0,
2%, +2X, +3X; = 1.
1) X, =3, X, =-1,X;,=4. 2) x, :%,x2 :—%,x3 :g. 3) x, :%,x2 :—%,x3 =0.
4) X =%,x2 =—%,x3 =7.5) X, =—%,x2 =%,x3 =%.
-2) X, +2X, + X5 =0,
PemuTh B MATpUYHOM BUJIE CUCTEMY 4 X; — X, +4X; =15,
2%, — X, — X3 =1.
1) X, =1Lx, =-2,X=3.2) X, =LX, =-2,X=3. 3) X, :%,x2 :%,x3 :—g.
4) x, =1 x, =1,%X,=0.5) x, =3, X, =—4,X; =1.
-5) 2%, — X, + X, = 2,
Pemmth B MaTpuuHOM BUE cUCTeMY < 4X, + X, +2X; =7,
X, —2X, +3X; =—3.
1) X, =2,X, ==3,X,=1. 2) X, =L X, =1 X, =-1. 3) X, =5X, =2,X; =—1.
4) X, =-1X, =3,X;,=5.5) X, =2,X, =1, X, =-1.
-3) X, +2X, — X5 + X, =1,
[Tpr kaKOM 3HaYEHHHU A CHCTEMa COBMECTHas — 2X; + X, +3X; —2X, =2,
=X, +3X, +2X; = X, = A.
1)A=12)A1=-13) A1=34) A=05) A=-2
-1) 2%, + X, + Xy +5%, =7,

IIpu KakoM 3HaU€HUH A CHCTEMA COBMECTHAS ¢ X; — X, + 2X; +4X, =4,

X, +2X, — X3 + AX, = 3.
1) A=12) A=-53) 4=04) A=55) 41=-3




-1)

5%, +3X, + 2X; + 5%, =17,
Metonom ["aycca HaiiTi oOIiee pelieHrue CUCTEMBI § 95X, + 4X, + 2X, +6X, =19,
4x, +3X, + 3X; + 6x, =19.
1) X, =1LX, =2 =X, X =3—=X%,. 2) X, =3X,,X, =3—=X,,X; =2+ X,.
3) X, =1+X,,X, =2+2X,, X =1-%,. 4) X, ==L X, =1-X,,X; =2—X,.
5) X, =3,X, =X,,X; =—-3+2X,.

-2) X, +2X, — X5 +2X, =2,
Meroznom "aycca HaiiTi o01ee pemenne CHCTeMBI < 3X, + X, + 2X; +3X, =6,
—2X — X, + X3 — X, =—2.
1) X, =2—=X,, X, =1=X,, X3 =X,. 2) X =1—lx4,x2 :1—§x4,x3 =1—§x4.
5 5 5
1 1 1
3) X =1+§x4,x2 :1+ZX4'X3 :2—§x4. 4) X, = X4, X, =34 2X,, X3 =—X,.
5) X, =2X,, X, =1—X,,X; =3-2X,.
-5) X, + X, + Xy +2X, =6,
Metonom ["aycca HaliTi 6a3uCHOE pelIeHUe CUCTEeMBI < 4X, + 3X, + 2X, +5X, =16,
2X, +3X, + X; +4x, =11.
1) X, =-1x, =4,%,=-1x,=0. 2) x, =L x, =-1,x, =1,x, =0.
3) X, =2,X, =5X,=-3X%X,=0.4) X, =3,X, =1%X, =-1x, =0.
5) x, =1X%,=2,%;=3,X, =0.
-3) 2X, +2X, — X, + 2%, =5,
Mertoznom ["aycca HaiiTn 6a3ucHOE pelIeHne CUCTEMBI § — X; + 2X, + 2X; + X, =5,
3X; — X, + X3 +2X, = 2.
1) X, =5,x, =3,X,=1%,=0. 2) x, =1L x, =1,%x, =2,x, =0.
3) X, =1Lx,=2,%x=1x,=0.4) x,=-1X%X,=2,X; =1,x, =0.
5) X, =2,X, =2,%X;, =2,%, =0.
-1) X, +3X, + 2%, + X, =4,
Metonom 'aycca HaliTu 4YacTHOE pellIeHHe CUCTEMBI 4 2X, + 2X, — X; +2X, =7,
X — X, + X3 — X, = 3.
1) X, =3,X, =-1Lx,=1X%X,=2.2) X, =3, X, =—1%X, =1x, =4.
3) X =-1x,=-1Lx,=1%x,=2.4) X, =Lx, =-1Xx=Lx, =2
5) X, =3,X, =3, X, =1Xx, =2
-4) 2%, + 2X, — X + 2%, = 2,
Mertonom "aycca HaiiTu yacTHOE peIIeHHE CUCTEMBI §— 2X; + X, +2X; — X, =3,
X, + X, + X, + X, =4.
1) X, =-1X, =Lx,=2,X,=3. 2) X, =-1X, =0,%X; =2,X, =-3.
3) X, =-1X,=2,%X=2,%X=3.4) X,=-1X%X,=0,X, =2,X, =3.
5) X, =-1x,=0,%x; =2,x, =-3.
-3) X, +2X, — Xy =0,

[Tpr kaKOM 3HAYEHHHU A CHCTEMa UMEET MHOXKECTBO pelIeHUH §2X; + X, —X; =0,

4x, + AX, — 2%, =0.




1) A=02) 1=—23) A=44) A=-15) 1=3

_l)

X, +2X, —X; =0,
[Ipn KaKOM 3HAYEHHHU A CHCTEMa UMEET MHOXKECTBO PeIIeHUH 12X, — X, +3X; =0,

3X, + X, + AX; = 0.
1) A#22) Ae(-203)3) —2<1<24) 4>25) 1<2

Tect 4. MHOTOYWIEHBI

Pasnemuts f(X)= X% +4x° +2x* +x® +5x -1 ma g(x)=x* —x* +2x* —=x+3
1) f(x) = g(x)- (x? = x)+ x? + x+1

o

2) f(x)=g(x (x2 3x— )+x +11x+3
(
o

N”

N

(x)=
3) f(x) = g(x)- (x?* —3x—3)+5x° —6x? +11x+8

-1)

Pasnemuts f(X)=3x> —4x* + x® —2x* +5x -3 ma g(x)= x> —2x* +5x— 4
1) f(x) = g(x)- (3% + 2x—10)— 20x? + 63x — 43

2) £(x)=g(x)-(3x+1)

3) f(x)= g(x)-(3x* + 2x—4)+7

4) f(x)=g(x)-(2x=1)+ x* + x

5) f(x)=g(x)(x° +x— 3)+2x +4x-3

(
):
3
4) £(x) = g(x)- (x* - 4)+5x +x*=25) f(x)=g(x)-(x-1)+3
(
):
):
):
):

Haiitu HOJT f(x)=2x* +x®+2x* +x u g(x)=x* —3x® + x* - 3x
x+1

2)x? +2x—-1

3)x® +x

4)x—4

5)x* + x? —x

Haiitu HOJI f(x)=2x%+3x* —x—12 u g(x)=x*+7x* +16x+16
1) x* +2x+1

2) x* +x

3)x®-1

4)1

5)x* +3x* +4

ITo cxeme Copuepa Haiitn f(—3) ecmu f(x)=x® —4x® +3x* —2x* —4x+3
1) 12) 532 3) 17 4) -59 5) -189

ITo cxeme loprepa Haiitn f(—2) ecmu f(x)=3x" +2x* —x* +4x% + x -4
1) -46 2) -2 3) 19 4) 53 5) 157

Pasnoxutk 1o crenensm X —3 f(x)=3x* +2x% —14x? + 20x —11
1) f(x)=(x-3)" +2(x-3)° +(x-3)+11

2) f(x)=3(x-3)" +38(x—3)° +166(x —3)* +314(x — 3)+ 220
3) f(x)=(x=3)" +(x-3)* +1

4) f(x)=(x-3) +3(x-3)’ —(x-3)+123

5) f(x)=3(x—3)° +38(x —3)* +166(x — 3)+ 314

-1)

Pa3moxuTh 1o creneHsam X + 2 f(X): x° —3x* +2x* —4x* +2x -1
1) f(x)=(x+2)° —13(x +2)* +66(x +2)° —168(x + 2)* + 218(x + 2)—117
2) f(x)=(x+2)° —20(x+2)* +(x+2)+1




3) f(x)=(x+2)° —20(x +2)* =11(x + 2)° + 2(x + 2)* = (x + 2) +12
4) f(x)=(x+2)" =(x+2)* +27(x+2)+3
5) f(x)=5(x+2)° 123

-4) | ITocTpOUTh MHOTOUJICH HAUMEHbBIIIEH CTEIICHH C ICHCTBUTEIBHBIMU KO3 PHUIIMEHTAMH UMEIOIIUIA

JIBOMHOM KOPEHb 2 U MPOCTOH I.
1) f(x)=x*+2x* - x> +x-3

2) f(x)=x>+3x> +9x-27

3) f(x)=x"+2x-1

4) f(x)=x"—4x> +5x* —4x + 4
5) f(x)=x* +4x®+2x* +3x-15

-1) | [TocTpOUTh MHOTOUIEH HANMEHBIIIEH CTEIICHU C KOMIUIEKCHBIMU KO3 PHUIIMEHTAMU UMECIOIIUIT
JIBOMHOM KOPEHb 2 U MPOCTOH I.

1) f(x)= x> —(4+i)x* + (4 +4i)x—4i 2) f(x)=x*+2ix* —3ix+ (L+i)
3) F(X)=x*+4x% +x—(5+i) 4) f(x)=(@—i x> + (2 +i)x* + 1+ 2 )x + (3—-i)
5) f(x)=x*+2x* —3x+4

7.1.4. Jx3aMeHalIMOHHBIE BONIPOCHI

KommiekcHble uncia, onepaiu Haj HUMHU.

AnreOpanyeckas U TPUTOHOMETpUUYECKasi opMa KOMILIEKCHOTO YHUCIIa.

N3BneyeHre KOpHs KBaIPaTHOTO M3 KOMIUIEKCHOTO YKCIIA.

Bo3BenieHre B CTENEHb U U3BJICUEHUE KOPHS N-OW CTETICHMU.

JIBy4JieHHbIE YpaBHEHUS.

Pewienne ypaBHeHuii 3, 4 cTeneHH.

Martpuupbl U onepanuu HaJ HUMH.

TpancnnoHMpOBaHHasA MaTpPULIA.

. IlonsiTne onpenenurens N-ro Nopsaka.

10 Teopema Jlannaca BEIYMCIEHUS ONPEACINATEIS N-TO MOPSIKA.

11.CgoiicTBa onpeaenureneit N-ro mopsaka.

12.0npenenureny CeaIbHOTO BHIA.

13.06parnast maTpuIa.

14.Panr matpuibl. MeTo1 OKalMIISIOIIUX MUHOPOB BBIYMCIICHHS paHTa MaTpPULIbI.

15.006111e noHATHS CUCTEMBI JIMHEWHBIX alIreOpanyecKux ypaBHEHHM.

16.Meton Kpamepa perieHus cucteM JTUHEHHBIX anreOpandecKux ypaBHEHUH.

17.MaTpudHbIi METO]T PEIICHUs] CUCTEM JIMHEWHBIX alreOpandecKux ypaBHEHHM.

18.Meton Maycca penienus: CUCTEM JIMHEWHBIX alireOpanyecKuX ypaBHEHH.

19.Teopema Kponekepa-Kanemmm COBMECTHOCTH CUCTEM JIMHEUHBIX
anredpandecKnux ypaBHEHUH.

20.O1HOPOHBIE CUCTEMBI JIMHEHHBIX aIreOpandecKuX ypaBHECHUH.

21.MHuorowieHsl ¥ JEUCTBUS HAJ HUMHU.

22.]leneHre MHOTOYJICHOB C OCTaTKOM.

23.]JlenuTenu u UX CBOMCTRA.

24 . HanGonpmuii o0 JeuTeIb MHOTOYICHOB. AnropuT™M EBKITHAa HAXO0XKICHUS
HO/I MHOTOYJICHOB.

25.B3auMHO TPOCThIE MHOTOUJIEHBI.

26.KopH1 MHOTOYJICHOB.

27.Teopema besy. Cxema ['opHepa.

CoOoONOORWDNE.




28. KpaTHble KOpHU MHOT'OYJICHOB.

29.0cHoBHas TeopeMa ajreOpsl U CIEJCTBUS U3 HEE.

30.Dopmynel Buera.

31.JIuneitnbie mpeoOpa3oBaHUs HEU3BECTHBIX.

32.00paTHOoe TuHEHHOE MpeoOpa3zoBaHueE.

33.1IpousBeneHne JIMHEHHBIX MPE0OPa30BAHMIA.

34.Iloustue xkBagpatuyHou Gopmbl. OOmMIA BUA KBaapaTUYHOU Gopmbl. Matpuiia
KBaJIpaTUYHOU (POPMBI.

35.Panr kBagpaTUIHON (HOPMBI.

36.Kanonmnueckuii Bun kBajapatuyHoil popmbl. OCHOBHAs TeopeMa O KBaJAPaTUIHBIX
dbopmax.

37.HopManbHbIi BUJ KBaAPaTUIHON (OPMBI.

38.3axkoH MHEpIMH KBagpaTU4YHBIX ¢opM. MHAEKC W curHaTypa KBaapaTUYHOU
b opMBL.

39.Kputepuii 5KBUBaJICHTHOCTU KBAAPATUYHBIN (OpM.

40.3HaKoOoIpeIeICHHOCTh KBAaAPaTUYHOW (OPMBI: MOJOKHUTEIBHO OIpEICICHHBIE,
OTPHIIATENILHO ONPECIICHHbIE, 3HOKOHEOIIPEIeICHHbIE KBaJIpaTUUHbIE (POPMBI.

41.Kpurepuii CunibBecTpa 3HaKOOIPEIEICHHOCTH KBaJPAaTUIHON (OPMBI.

42 Metonibl TPUBENCHUS KBaApaTUYHOW (POpMBI K KAHOHUYECKOMY BHJIY: METOA
Jlarpanxa, meton SAkoOwu.

43.TloHsITHE TUHEHHOTO TPOCTPAHCTBO. AKCHOMBI IMHEHHOTO MPOCTPAHCTBA.

44.CnenctBusi M3 aKCHOM JIMHEHHOTO MpocTpaHcTBa. llpumepbl JIMHEWHBIX
IPOCTPAHCTB.

45.ba3uc 1 pa3MEepHOCTh JIMHEWMHOTO MPOCTPAHCTBA.

46.CBs13b MEXKIy Oa3HCaMH..

47 IlpeoOpa3oBaHue KOOPAUHAT BEKTOPA.

48.Jlunelinpie mpeoOpa3zoBaHus mpocTpancTsa VN,

49.CBs13b MEXKIy MaTpUIlaMU JTMHEHHOTO MpeoOpa3oBaHus B pa3HbIX Oa3ucax.

50.IToanmpocTpaHCTBO  JTMHEHHOTO TPOCTPAHCTBA.

51.Cymma 1 mepeceyeHue moAnpOCTPAHCTB.

52.Ilpsimast cymMMma MoAnpoOCTPaHCTB.

53.EBknuaoBo mpoctpancTBo. CkansipHOEe NpoU3BeAeHUE. AKCHOMBI €BKJIHMIOBOTO
IPOCTPAHCTBA.

54.OpTtoronanu3ays CHCTEeMbI BEKTOPOB B €BKIIMJI0BOM MPOCTPAHCTBE.

55.0pTOHOPMHUPOBAaHHBIN Oa3uC.

56.HepasenctBo Koiin B €BKJIMI0BOM IPOCTPAHCTBE.

57.0pToroHanpHOE JOTOMHEHHWE MOANpocTpaHcTBa. (CBOWCTBA OPTOTOHAIBHBIX
JIOITOJTHEHUH.

58.JIuneiinblie onepaTtopsl. [lefcTBUS HaJl TMHEHHBIMU ONlepaTOpaMHu.

59.TIpousBeieHNE IMHEHHBIX ONIEPATOPOB.

60.0O0paTHBIit oniepaTop.

61.Matpuiia TMHEHHOTO onepaTopa B JaHHOM Oaswuce.

62.ITonaTre MHBAPUAHTHBIX MOAIPOCTPAHCTB.

63.Co0cTBeHHBIC 3HAUYCHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OnepaTopa.

64.XapakTeprucTuieckas MaTpuIa, XapaKTePUCTUIECKUI MHOTOUJICH.

65.1lonsTre anredpanyueckoit oneparuu (BHyTpeHHEH KOMIIO3HUIIUHN ).

66.KommyTaTUBHBIEC U ACCOIIMATUBHBIE AJIreOpanyecKue oneparuu.



67.HeliTpanbHblii M CUMMETPUYHBIM DJIEMEHTHI OTHOCHTEIBHO ajreOpandecKoin
oIepalyy U TEOpeMbl 00 UX €TMHCTBEHHOCTH.

68.Omnpenenenuie rpymnmnbl ¥ OOMIEIPUHITHIE 0003HAUEHUS TPYIIIIHI.

69.A0eneBbl Tpynmnbl. MyNbTUIUIMKATUBHOE U AJJAUTHUBHOE 3aJaHUE TPYIIIIBI.
CX0JICTBO U pa3inyue B OCHOBHON TEPMUHOJIOTHHU.

70.ITepecTaHOBKH U MYJIbTUIUIMKATUBHAS TPYIINA MMOACTAHOBOK.

71.ApnuTuBHAS TpyNIia BHIYETOB.

72.1luxnudeckue TPYMIbl,  Pa3IOKEHHWE TPYIIBI HAa CMEXHBIE KIacChl TIO
noArpymie, reopema Jlarpanxka.

73.IloHATHE O MHBEKTUBHOM, CIOPLEKTUBHOM U OMEKTUBHOM OTOOPAKCHUSX.

74.0Onpenenenre n3omMopduzma rpymil.

75.0npenenenue Koyblla. AHAIN3 aKCUOM KoJibIla. CBOMCTBA KOJIbIIA OTHOCUTEIILHO
anreObpanvecKon orneparuu CI0KeHUs, OTHOCUTEIBHO alredpandeckoi onepaluu
YMHOKEHHsI. AKCHOMa TUCTPUOYTUBHOCTH.

76.KommyTaTBHOE KOJBIIO M KOJIBbLIO C equHuieid. CBoicTBa konbila. [lonstue o
JETUTEINAX HYJIS.

77.M3omopdusm kosnen. Kosnpiio BerueToB. OnpeneneHue mosis, CBONCTBA MOJIS.

7.2. Meroauyeckue MaTepHasbl, ONpeleJsiOIINe TMPOoUeAyPY OUECHUBAHUS
3HAHWH, YMEHUI, HABBIKOB M (MJIM) ONbITA JAeSATEJIbHOCTH, XapaAKTEePU3YIOIIHNX
Tanbl POPMUPOBAHUA KOMIIETEH UM

OOmuit pe3yabTaT BBIBOJUTCS KaK HHTErpajibHash OLICHKA, CKJIaJbIBAIOIIasl U3
TEKyIIero KOHTPoJis - 30% u mpoMekyTouHOTO KOHTpOJIs - 70%.

Tekymuii KOHTPOJIb M0 AUCUUIIINHE BKIIOYAECT:

- TTocenienue 3auaTuii - 10 6annos,

- y4acTHe Ha MPaKTHUYECKUX 3aHATusAX - 10 6amios,

- BBITIOJTHEHHUE JIOMAITHUX padoT - () 6asios.

[IpoMeKyTOUHBIN KOHTPOJIb [0 JUCIUILIMHE BKIKOYACT:

- KOJJIOKBUYM - 40 6asuios,

- MUChbMEHHAs1 KOHTPOJbHas pabora - 30 6anioB.

8. YueOHo-MeToANUecKOE o0eceuyeHne JUCHUIIITHHBI

a) OCHOBHAsl JTUTEpaTypa:

1. UBneBa A.M. JluneitHas anreOpa. AHaTuTHYECKas FeOMETpUs [ DIEKTPOHHBIH
pecypc] : yueoHoe nocodue / A.M. Usnesa, I1.W. Tlpunyukas, N.J1. Yepubix. —
DNEeKTpOH. TeKCTOBBIEe JaHHble. — HoBocubupck: HoBocubupckuit
rocyapCTBeHHbIA TexHUYeckui ynusepcuret, 2014. — 180 ¢. — 978-5-7782-
2409-4. — Pexxum poctyna: http://www.iprbookshop.ru/45380.html

2. Unvun, Bnagumup Anekcanaposud. JIuneiinas anreopa : [yue6. mis ¢pus.
cnieruanbHoCcTel U crienmansHocTH "llpuknagnas matemaruka'] / nbus,
Brnagumup Anexcannposud ; O.1.I1o3Hsk. - 6-¢ 3., crep. - M. :dusmariur,
2005. - 278 c. ; 22 cm. - (Kypc BeICIIei MaTeMaTHKX U MaTEMATUIECKON (HU3HKHU/
oA pen. A.H.Tuxonosa u ap. Bein. 4) (Cepus "Kiaccuueckuil yHUBEpCUTETCKUI
yueoHuk"). - [Ipenm. ykas.: c. 274-278. - Pekomengoano MO P®. - ISBN 5-9221-
0481-0 : 149-93. Mectonaxoxnenue: Hayunas 6udnmnorexa JAI'Y



http://www.iprbookshop.ru/45380.html

3. Koctpukun, Anekceit iBanosu4. Beenenue B anre0Opy : yueO. A1t YH-TOB /
Koctpukun, Anekceit UBanosuu. - M. : Hayka, 1977. - 496 c. : un. - 1-10.
Mecrtonaxoxaenue: Hayunas oubnuoreka JII'Y

4. Kypom, Anekcanap ['ennaaueBud. Kypc Boiciieit anreopsl : yued. 1y By30B /
Kypou, Anexcanap ['ennaauesuy. - 15-e uzn., crep. - CII6. u np. : Jlans, 2008,
2006, 1975 (Hayka), 1968 (Hayka). - 431 c. - (JIyumue ki1accCu4eckue y4eOHUKH)
(Marematuka). - PekomennoBano MO P®. - ISBN 5-8114-0521-9 : 202-00.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

0) MOMOJHUTEIbHAS TUTEpaTypa:

1. Hukonosa H.B. Kpartkwuii kypc anreOpsr u reometpun. [Ipumepsl, 3ama4qu, TeCThI
[DnexTponHHBIH pecypc] : yaueoHoe mocodue / H.B. Hukonosa, H.H. I'azu30Ba, I'.A.
HuxonoBa. — DyekTpoH. TeKcToBbIe JaHHble. — Kazanb: Kazanckuii
HallMOHAJIBHBINA UCCIIEIOBATEIbCKAN TEXHOJIOTUUECKUN YHUBEpCHUTET, 2014. —
100 c. — 978-5-7882-1711-6. — Pexxum nocryna:
http://www.iprbookshop.ru/61981.html

2. Kocrpukun, Anekceit iBanoBud. Beenenue B anredpy : Yueb. 11 yH-TOB 110
cnennanbHOCTIM "Matemaruka", "[Ipuknagnas marematuka". Y. 3 : OCHOBHbIE
cTpyKTyphl anredpsl / Koctpukun, Anekcert lMiBanosuu. - M. : Hayka /
WuTepniepuoauka: @us.-mar. aut., 2000. - 271 ¢. - ISBN 5-9221-0019-X : 0-0.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

3. CoOopnuk 3amay no anredpe / Y. B. Apxxanues u ap. ; moxg pea. A. M. Koctpukuna.
- M. : MITHMO, 20009. - 404 c. - ISBN 978-5-94057-413-2.

Mectonaxoxaenue: Poccuiickas rocyaapctennas oubnuoreka (PI'b) URL:
http://H36.pd/catalog/000199 000009 004393869/

4. ®annees, Imutpuii Koncrantunosuyu. COOpHUK 3a7a4 10 BhICIIEH anreope :
[yue6. mocobue ms ¢us.-mat. cnell. By3oB] / @annees, Jmutpuit
Koncrantunosuy, M. C. Comunckuii. - 11-e u3zz., nepepad. u gorm. - M. : Hayka,
1977. - 288 c. : mi. - 0-60. Mectonaxoxnenue: Hayunas 6ubmmorexa JAI'Y

9. Ilepeyenb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKALIMOHHON CeTH
«HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCIIMILIMHBI

http://www.elib.dqu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

10. MeToanyeckue yKa3aHusi 10 OCBOCHUIO 1M CIIUTIIMHbI

{1 moHMMaHUsI MaTtepualia U KaueCTBEHHOTO €ro YCBOCHHUS PEKOMEHIYEeTCS
CJHEAYIOIIAs TTOCIEA0BATENBHOCTD IEUCTBUM:

1. Tlocne mpocnymvBaHWs JIEKIIMM W OKOHYAHHS YYCOHBIX 3aHSATHH, NpHU
MOATOTOBKE K 3aHATHUSIM CJIEAYIONIEro [HSA, HYXHO CHayajga HIPOCMOTPETh H
00ymMaTh TEKCT npenbiaymiei gexiuu — 10-15 munyT.

2. B teueHue Henmenu BHIOpaTh BpeMsa — | dac miisg paboThl ¢ JIUTEPATypoOi 1O
MPOrPaMMUPOBAHUIO U AHAJIU3Y AIITOPUTMOB.

3. Ilpm mnoaroToBke K Ja0OpAaTOPHBIM 3aHATHSAM, HEOOXOAMMO CHadalia
MPOYUTATh OCHOBHBIE MOHSITHS, U3YUYUTh AJITOPUTMBI 110 TEME JOMAITHEro 3a/IaHMUs.


http://www.iprbookshop.ru/61981.html
http://нэб.рф/catalog/000199_000009_004393869/
http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

[Ipy HanmucaHuu mnporpaMMbl HY>KHO CHayajla TMOHATb, 4YTO TpeOyeTcs, Kakoi
TEOPETUUYECKUI MaTepuan HY>KHO HCIOJIb30BaTh, HAMETUTH IJIaH PELICHUS 3aJauH.
AJNTOPUTM pelnieHusl 3aJaud — 3TO HE NIporpaMma ee pelieHus, a crnocod aaTh
YeJIOBEeKY (2 He MAIlMHE) MPEACTaBICHUE O CTPYKTYpE aJrOpUTMa, O CMBICIIE €ro
IaroB M WX JIOTUYECKOM B3auMOCBs3U. [lodTOMy MIarm ajiroputMa JOJIKHBI
OMKCHIBATHCS B TEPMUHAX T€X OOBEKTOB M OTHOUICHUN MEXIYy HUMH, O KOTOPBIX
UIET peyb B YCIOBUM 3aJaud (3TO, KOHEYHO, HE HCKIIIOYAET HCIOJIb30BaHUS
MaTeMaTUYECKOW W APYroil yCIOBHOW CHUMBOJIUKH). CTpyKTypa airOpUTMa CTAHET
Oosee SICHOHM, €CIM €€ ONMCHIBATh B HAIVIAJHOM M JOCTATOYHO (POPMATM30BAHHOU
(HamoMUHAIOMIEH KOHCTPYKIMU sI3pIKa MporpamMupoBanus) ¢opme. I[losTomy
TpebyeMoii ¢GopMoil OmMHCaHWS AJITOPUTMA B JAHHOM JIADOPATOPHOM MPAKTUKyMeE
SBIISIETCS JINOO TpaduyecKoe MpeICTaBICHUE alropuTMa Ha SI3bIKEe OJIOK-CXeM, JTH00
Ha CIEHHATIBHOM S3bIKE€ OIMCAaHWs QJITOPUTMOB, HAlpUMEp, B IIKOJIBHOM
QITOPUTMHYECKOM SA3BIKE.

4. OcHOBHas 4YacTb TEOPETHYECKOr0 MaTrepuansa Kypca [Jaercsi B XOJE
JICKIIMOHHBIX 3aHATHUM, XOTS 4acTh MaTepHualia MOXKET M3ydaTbCsl Ha JIADOPaTOPHBIX
3aHATUSAX, TUOO CAaMOCTOSITENBHO 110 Y4eOHOI TuTeparype.

11. TIlepeyenp HHPOPMALMOHHBIX TEXHOJOTHI, HCHOJb3YyeMbIX TMPH
OCYLIECTBJICHMH 00pa30BaTe/JbHOIO Ipouecca M0 JMCHUILUIMHE, BKJIIOYas
nepevYeHb MPOrPAMMHOIO o0ecne4YeHusi ¥ HMHQOPMALUOHHBIX CIPABOYHbIX
CHCTEM

[Ipu ocymiecTBieHnr 00pa3z0BaTENBHOrO MpOLECca MO AUCHUILIMHE «I'eomeTpus u
anredpa»  pEKOMEHAYEeTCs  MCHOJIb30BaTh  CIEAYIOIIHE  HMH(DOpMalUOHHBIE
TEXHOJIOTUU. BoO-MEpBbIX, MOJKHBI MPOBOJUTHCA 3aHATHS C KOMIBIOTEPHBIM
TECTUPOBAHUEM, YTO MPUYUUT CTYACHTOB XOPOIIO OPUEHTUPOBATHCA C pabOTOM Ha
KOMIIBIOTEpE ISl BBITIOJHEHUS 3aaHuii. BO-BTOPBIX, 1E€MOHCTPALIMOHHBIN MaTepUaIl
Takke OyJeT MOKa3aH C MOMOIIBI0 MYJIbTUMEIUUHBIX YCTPOUCTB U UHTEPAKTUBHOU
JIOCKH.

12. Onucanue MaTepHaJbHO-TeXHHYECKOH 0a3bl, HeoOX0AUMON JJ4
OCyILleCTBJIEHHSI 00Pa30BaTEILHOI0 MPOLeECcca Mo AMCIUIIHHE

3aauHUKU JIJIs1 TPAKTUYECKUX PadoT.

JlunakTH4ecKue KapTOUKH C 3aJIaHUSIMU Ha KaXK10€ 3aHSTHE.

Jlocka Ki1accudeckas.

Jlocka mIacTUKOBas ¢ pa3HOIBETHBIMU MapKepaMHu.

MynbsTUMeIuitHas yCTaHOBKa TSt JIEMOHCTpALUU AIIEKTPOHHBIX
o0pa3zoBaTeIbHBIX PECYPCOB.



