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1. EJIX OCBOEHUA JUCHUIIJINHBI

[lenpto OCBOEHUS AMCHMIUTUHBI «AJrebpa M TEOpHs] UYUCEN» SBISETCS. U3YUYUTh OCHOBHBIC
anreOpandecKkue CTPYKTYphbl, TNPUBUTH OOIIyI0 ainreOpanvecKylo KyJabTypy, HEOOXOAUMYIO IS
JNANIbHEHIIEr0 M3YyYEHUS] YHUBEPCUTETCKUX MaTEeMaTHYECKUX W (PHU3UYECKUX JUCHUIUIMH U
o0ecneurBamIy0 OyayleMy YYUTET0 TNyOOKOe MOHMMaHUE OCHOB IIKOJBHOTO Kypca MaT€MaTHKH,
MO3HAKOMUTH CTYJIEHTOB C KPYroM 3a7ad KJIACCHYECKOH M COBPEMEHHOW anreOpbl W TEOPHH YHCET,
MPOSACHUTh POJb aIreOpanvyeckux TMOHATHM BO B3aUMOCBSI3U C JPYTMMU MaTeMaTHYECKUMU
JTUCIUILTHHAME, C(DOPMHPOBATH Yy CTYIEHTOB 3JEMEHTHl MAaTEMaTHYECKOW KYJIBTYpPBI, KOTOPBIE CMOTYT
00ecneunTh SICHOE MOHMMAaHKUE CMbICIIA ¥ 3HAUCHHUS Pa3esioB MaTeMaTUKH, U3Y4aeMbIX B IIKOJIE;
3asa4u HAy4UTh CTYJIEHTOB

® [IPOSIBJIATH CAMOCTOATEIBHOCTh U TBOPUYECKHI MOIX0/1 B OBJIAJCHUU MAaTEMAaTUYECKUMHU JTUCLIUTI-
JIMHAMU,;

® OIEpPHUPOBATH C KIIACCHYCCKUMU TMOHATUSIMHU AITEOPBI U TEOPUU YHCEIT

e pemarh anreOpanyecKue ypaBHEHUS U CHCTEMbI YPaBHCHHH,

e pelaTh 3aJa4M, CBSI3aHHBIE C JINHENHON 3aBUCUMOCTBIO U JIMHEHHON HE3aBUCUMOCTBIO CUCTEMBI
BEKTOPOB, 33]1a4H, CBS3aHHBIE C IPUBOAUMOCTBIO U HEIPUBOJAUMOCTBI0 MHOTOWJIEHOB HaJl pa3-
JUYHBIMH YKCIIOBBIMH MOJISIMU; Ha TIpuMepe TeMbl «KBaapaTuaHbie popMbI»

® TI03HAKOMHTH CTYJICHTOB C pa3zelilaMu COBPEMEHHOM anredphbl U pacCMOTPETh HEKOTOPHIE 3a/1a4H
13 3TUX PA3/ENOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII
JucuuninuHa «Anredpa u TEOpHs UUCEN» OTHOCUTCA K 0053aTelbHON YacTH y4eOHOro IUIaHa.

3. IJIAHUPYEMBIE PE3YJIBTATbBI OBYUEHMUSI MO JUCHUIIJINHE
[Tnanupyemsble pe3yiabTaThl 00yUEHUs MO AUCHUIUTHHE AJrebpa U TEOpHs YMCel, COOTHECEHHBIE C
maHupyeMbiMu pesynbraTamu ocBoeHus: OITOI (komMneTeHIMAMH U MHAUKATOPAMU JTIOCTHKEHHUST KOM-

TTeTCHIIHIA )
®opMupyemble [TmaHUpyeMble pe3yapTaThl 00yUCHHUS IO AUCIUILIINHE, B COOTBETCTBHH C Hanmenosanue
KOMIIETCHLIUHA WHAUKATOPOM IOCTHKEHUS KOMIIETCHLIINU OLIEHOYHOI'0 CpeX-
(KOIL, COJCpKAaHNUC I/IHILI/IKaTop TOCTHXXECHUS KOMIIE- PGSYJ'ILTEITBI 06yquI/m 110 JTUCIIHUII- CTBa
KOMIIETCHIINN) TEHIUHU (K00, codepoicanie UHou- JIMHE

Kamopa)

VYK-1. Cnocobex
OCYILECTBIISATH I10-
UCK, KpUTUUECKUH

aHaJIN3 ¥ CUHTE3
nHpopmanuu, npu-
MEHSATh CUCTEMHBIH
TIOJIXO JUISl peliie-
HUSI TOCTABJICHHBIX

3ajaq

VYK-1.1. 3naet npuHIHnIs coopa,
otbopa u 00001IeHHs HHpOPMa-
IUH.

YK-1.2. YMeeT cOOTHOCUTH pa3-
HOPOJIHBIE SBJICHUS U CUCTEMa-
THU3UPOBATh UX B PaMKax H3-
OpaHHBIX BUJIOB MPOdeccro-
HAJTEHOW JAEATEIEHOCTH.

VK-1.3. Bnageer HaBbIKAMU Ha-
YYHOTO MTOWUCKA U TIPAKTHYECKON
paboThl ¢ HHGOPMAITHOHHBIMHU
HCTOYHHKAMU; METOJIAMH TIPHHS-
THS PELLICHU.

3HAET

e 00pa3oBaTeNbHYI0 Cpedy Kak
COBOKYITHOCTU YCJOBHH, BIIHSIONINX
Ha pa3BUTHE JIMYHOCTH OOydYaroIe-
rocs;

® 0 JMYHOCTHBIX, METAIPEIMETHBIX
U TIPpeIMETHBIX pe3yibTaTax oOpas3o-
BaTEIbHOW JEATEIBHOCTH, chopMy-
mupoBaHHEIX B @I'OC obmero obpa-
30BaHUS;

e 0 ponn 00pa3oBaTENBLHON CpebI
U OT/EIbHBIX €€ KOMIIOHEHTOB B OB-
JaICHUN TPEJMETHBIMU 00JIacTIMU
«Maremaruka» u «MHpopmaTnkay;

e crenuduxky KoHpuUrypanuum o00-
pa30BaTeNbHOW CpPEIBl, HCIOIb3ye-
Mo# (popMupyeMoi) Ipu U3y4EeHHH
MaTeMaTHYeCKUX JTUCIUIIINH;

® OCHOBHBIE TEXHOJOTHMHM HCIOJIb-
30BaHUs pECypcoB 00pa30BaTEIHLHOM
cpensl;

e cojaepkaHHWe, CTPYKTYypy, OCO-
OEHHOCTH METOINYECKOHN KOHIICTIIINT
ocHOBHBIX yueOHHKOB (YMK) 1o
MaTeMaTHKe, UCII0JIb3yeMbIX B PD;

TecToBblE BOIPOCHI
CutyalioHHbIE
331241

IIpakTuko-
OPHUEHTUPOBAHHOE
3aaHHe




e Ha3HA4YECHHE W TEXHOJOTUH WC-
MOJb30BaHMS  OCHOBHBIX  CPEICTB
o0Oy4JeHus;

® COJIEp)KaHUE, CTIPYKTypy, OCO-
OEHHOCTH HCIIOJIb30BAaHUS IIE/1aro-
raMd ¥ OOYYalOIIUMHCS DIIEKTPOH-
HOW 00pa3oBaTeNnbHOH cpensl o0Opa-
30BaTeJIbHON OpraHU3alny;

® OCHOBHBIE THIIBI U Hanbouee 3Ha-
YUMBIE WHTEPHET-PECYPChl U MHTEp-
HET-CEpPBHCHI, aJlPECOBAaHHBIC IIE/a-
roraM ¥ oOydarommMmcsi (B COOTBET-
CTBUH C IIEPEYHEM, YCTaHABIMBAc-
MBIM paboueil mporpaMMoi ITUCIIHII-
JINHBI).

YMEET

®  aHaIM3HPOBATh LIKOJIEHBIE
y4eOHMKH TI0 MaTeMaTHKE C TOYKH
3pEHUs] COOTBETCTBHSI MX COJEpiKa-
HUSI ¥ METOJMYECKOro armmapara Ie-
JISIM JIOCTMDKEHHUS! TIPEAMETHBIX, Me-
TalnpeJMETHBIX M JIMYHOCTHBIX pe-
3yJIbTATOB;

® aHaAMM3MpOBaTh  0Opa3oBaTEIb-
HBII TIpOIlecC C TOYKM 3PEHHs HC-
MIOJb30BaHUSI PECYpCOB  00pa3oBa-
TENBHOH Cpeabl;

® [I0JIb30BaThCSl OCHOBHBIMH BO3-
MOXKHOCTSIMH DJIGKTPOHHOW 00pazo-
BaTeJIbHOW Cpeabl;

e co31aBaTh W JEMOHCTPHPOBATh
KOMIBIOTEPHBIC TMPE3CHTALlMU, UC-
MI0JIb30BaTh OCHOBHBIE BO3MOXKHOCTH
WHTEPAaKTUBHOM JOCKH;

® IIPOCKTHUPOBATH IIEATOTHYECKHE
JEHCTBHS, CBS3aHHBIC C MCIIOIb30Ba-
HHEM pecypcoB 00pa30BaTEIbHOU
CpeaBbl.

BJIIAAEET

° OIIBITOM p€ajin3alluui METOoANYEC-
CKHX pa3pabOTOK, CBSI3aHHBIX C HC-
MOJIb30BAHHEM DPECYpCOB 00pa3oBa-
TEJIBLHOM Cpebl;

e yMEHHEM CO37aBaTb Yy4eOHBIE
pecypchl IpH TIOMOIIH CIEUaIbHBIX
CEpBHCOB;

® OIBITOM CHCTEMaTHYECKOTO WC-
MIOJIb30BaHUSl pPECYpcoB 00Opa3oBa-
TENILHOW cpelsl B y4eOHOW W BHe-
yueOHOM NEesTENbHOCTH O MpeaMe-
Ty; CIIOCOOEH OLIEHUTH CBOH OIIBIT U
JOCTHKCHUS.

OIIK-7. Ciocoben
B3aNMOJIENCTBOBATH
C YYaCTHUKaMH
00pa3oBaTeIbHBIX
OTHOIIECHUH B pam-
Kax peanu3aiu
00pa30BaTELHBIX
porpamMmm

OIIK.7.1. Onpenenser cocTaB
YYaCTHHKOB 00pa30BaTebHbIX
OTHOIIEHHH, MX TpaBa U 00s13aH-
HOCTH B paMKaXx peain3aiuu 00-
Pa3oBaTENbHBIX IPOTPAMM, B TOM
YHCIIe B yPOUHOH AEATEIbHOCTH,
BHEYPOUYHOI JIeTeIbHOCTH, KOP-
PEKIMOHHOH paboTe

OIIK.7.2. IIpoBogut oTOOp 1
npuMeHeHne GopM, METOIOB U
TEXHOJIOTUH B3aUMOJEUCTBUS U
COTPYJIHUYECTBA yYaCTHUKOB

3HAET

*  mpuéMbel 3(PGPEKTHBHONH KOMMY-
HUKaUuMW 1J1d1 JOCTHXKCHHS B3aHMMO-
MTOHNMaHMS C Y9aCTHHKaMH 00pazo-
BaTEJIbHBIX OTHOLICHHH.

*  [ICHXOJIOTO-TIEAArOrH4ecKue 3a-
KOHOMEPHOCTH, TPHHIUIIEL, 0COOCH-
HOCTH, OSTHYECKHE U OIKOHOMHKO-
IIPaBOBbIE HOPMBI B3aUMO/ICHCTBUS C
Y4aCTHUKaMH OGpaSOBaTeHBHBIX
OTHOIIICHHI B paMKax peain3alinunu
00pa30BaTEeNBHBIX IPOTPAMM;

TecToBblE BOIPOCHI




00pa30oBaTeNbHBIX OTHOLICHHUH B
YPOYHOH IesATeNbHOCTH, BHE-
YPOYHOH IeATEeNEHOCTH U KOP-
PEKIIMOHHOH paboTe B paMKax
peanuzanuu o0pa3oBaTeIbHBIX
porpamm

OIIK.7.3. IInanupyeT U opraHu-
3yeT IesITeIbHOCTh OCHOBHBIX
Y4acTHUKOB 00pa30oBaTesIbHBIX
OTHOIIEHUH B paMKax peain3a-
K 00pa30BaTENILHEIX IPOrPaMM
C Y4ETOM COLMANBHBIX BO3pac-
THBIX U HHBIX 0COOCHHOCTEH
YY9acTHHKOB 00pa30BaTeILHOTO
nporecca

YMEET
*  OIpENeNsiTh IpaBa U YYACTHUKOB
00pa3oBaTEeNbHBIX ~ OTHOUICHWHA B

paMKax peasu3anud 00pa3oBaTelb-
HBIX IIPOTrPaMM, B TOM YHCIIE B ypou-
HOM  JIeITENBbHOCTH, BHEYPOUHOH
JesTeIbHOCTH, KOPPEKIMOHHOM pa-
oore;

*  OCYIECTBIATh au(depeHrpo-
BaHHBIH OTOOp CIIOCOOOB B3aMMO-
NeHCTBUS  YYacTHHKOB 0OO0pazoBa-
TEIbHBIX OTHOIIEHUH B YPOUHOU
JEATEIbHOCTH, BHEYPOYHOM  Jes-
TEJILHOCTH M KOPPEKIIMOHHOH padoTte
B paMKax peaJu3anud o0pa3oBa-
TENbHBIX IPOTrPaMM.

BJIAJIEET

* TEXHMKAMU M TpPHEMaMHU B3au-
MOJICHCTBHS C YYaCTHUKaMH 00pa3o-
BaTEJIbHBIX OTHOIICHUH B paMmKax
peanuzanuu 00pa30BaTENbHBIX HPO-
rpamm;

* TpUEMaMU NPEAyNpEeKICHHUS U
MPOAYKTUBHOTO pa3pelICHUus] MexkK-
JIMYHOCTHBIX KOH(JIMKTOB.

[IK-4. Criocoben
bopMHupoBaTh pas-
BHBAIOMIYIO 00pa-

30BaTENbHYIO CPELy

JUTSL TOCTHKEHUSI

JIMYHOCTHBIX,
MPEJAMETHBIX U Me-
TarpeJMeTHBIX pe-

3yJbTaTOB 00yUe-

HUS CPEACTBAMH

NPENoIaBACMBIX
Y4eOHBIX TIpeaMe-

TOB

[IK.4.1. ®opmyaupyeT JTUYHOCT-
HBIC, TIPEIMETHBIE W MeTampe-
METHBIC Pe3yIbTaThl O0Y4YCHHUS
10 CBOEMY YUYCOHOMY IpPEMETY
[IK.4.2. IIpumeHsieT cOBpeMeH-
HbIE METOAbl  (HOPMHUPOBAHUS
pa3BuBaromieii 00pa30BaTeIbHOM
cpensl

[IK.4.3. Cozmaer mnenmarorude-
cKkre ycnoBHA I (OpMHUpPOBa-
HUS pa3BHBAWOIICH o0pa3oBa-
TEIBHOU Cpenbl

3HAET

e o00pa3oBaTenbHYyl0 Cpeay Kak
COBOKYITHOCTH YCIJIOBHH, BIHSIOLINX
Ha pa3BHTHE JIMYHOCTH OOydYaromie-
rocsi;

* 0 JIMYHOCTHBIX, METANPEAMETHBIX
U TIpeIMETHBIX pe3ylibTaTax odpa3o-
BaTeJIbHOW JEATEIBHOCTH, CHOpMy-
nupoBaHHEIX B @I'OC obmiero obpa-
30BaHNS;

* 0 pomu 00pa3oBaTENBHOM Cpezpl
1 OTZENBHBIX €€ KOMIOHEHTOB B OB-
JAJCHUN TIPEAMETHBIMH 00JIacTsIMU
«Maremaruka» u «Mudpopmarnkay;

e crneuupuKy KOHPUTYparuu 00-
pa3oBaTeNbHON Cpelbl, HMCHOJb3ye-
Moi (popmupyemoil) npu u3ydeHUH
MaTeMaTHYeCKHUX JIMCIUILINH;

* OCHOBHBIE TEXHOJIOTHH HCIIOJb-
30BaHUS PECYPCOB 00pa3oBaTeNbHOMN
Cpensl;

* cozepXaHHE, CTPYKTYypy, OCO-
OEHHOCTH METOMYECKOH KOHIEIIINT
ocHOBHBIX y4ueOHHMKOB (YMK) mo
MareMaTHKe, UCIoNb3yeMbIX B PD;

* Ha3HAYCHHWE W TEXHOJIOTHHM HC-

MOJIb30BAHUSI  OCHOBHBIX  CPEJCTB
o0OydeHus;
* cojepXkaHHe, CTPYKTYypy, OCO-

OCHHOCTH HCIIOJIb30BaHUS Ieaarora-
MU U OOYyYaroIUMHCS 3JICKTPOHHOM
oOpa3oBaTenbHON cpeapl 00pa3zoBa-
TEJILHOW OpTaHU3aIIH;

* OCHOBHEIC THITBI H HanOoJee 3Ha-
YHMEBIC WHTEPHET-PECYpPCHl M HHTEp-
HET-CEPBHCHI, aJ[PECOBAHHBIC IIea-
roraM ¥ oOydJaromuMcs (B COOTBET-
CTBMHM C IMEPEYHEM, YCTaHaBJIHBAC-
MBIM paboueil mporpaMMon AUCITUII-
JIMHBI).

OTt4er no npakTu-
YECKOH ITOTOTOBKE




YMEET

* QHAIM3MPOBATH IIKOJBHBIE Yy4eO-
HUKH 110 MaTeMaTHKE C TOUYKH 3pEHHs
COOTBETCTBHSI MX COICPIKaHUSI U Me-
TOJUYECKOrO ammapaTta LeiasM aoc-
TIOKEHUSI TPEIMETHBIX, MeTampen-
METHBIX U IMUHOCTHBIX PE3yIbTaTOB;
* QHAIM3UPOBAaTh OOpa30BaTENbHBII
IIpoLiecC C TOUKU 3PEHUS HCIOJb30-
BaHMUs PECypcoB 00pa3oBaTeNbHOMN
cpensl;

* MOJB30BATHCSA OCHOBHBIMHM  BO3-
MOJKHOCTSIMH 3JIEKTPOHHOW 00pazo-
BaTEIbHOU CPE.BI;

* cOo3MaBaTb M JEMOHCTPHPOBATH
KOMIIBIOTEPHBIE TPE3CHTALUH, HC-
MI0JIb30BaTh OCHOBHBIE BO3MOXHOCTH
HMHTEPaKTUBHOMN JOCKHU;

* IPOEKTHPOBATh  IEJarorudyeckue
JeUcTBUS, CBSI3aHHBIE C HCIIOJIb30Ba-
HHEM pECcypcoB 00pa3oBaTeNbHOMN
Cpenbl.

BJIAJEET

* ONBITOM pealu3alid METOANYE-
CKHX DPa3pabOTOK, CBSI3aHHBIX C HC-
MI0Jb30BaHUEM PECYpcoB 00pa3oBa-
TEJILHOW Cpenpbl;

® YMCHHUEM co31aBaThb y‘le6HI)Ie
pecypcehl IpU MOMOIIM CIIEIIHATIBHBIX
CEpPBHCOB;

¢ OIIBITOM CHCTCMATHUYCCKOI'O HC-
MOJIb30BaHUSL pecypcoB 00pa3oBa-
TENbHOM cpeabl B y4eOHOW U BHe-
y4eOHOH AEATENBHOCTH IO MpenMe-
Ty; CIIOCOOEH OIICHWUTH CBOW OIBIT U
JOCTHIKEHHUSL.

TIK-8. Ciocob6en
MPOEKTHUPOBATH
TPAaEKTOPUHU CBOETO
npodeccHoHaIBHO-
r0 pocTa U JTUYHO-
CTHOT'O Pa3BUTHSI

[1.8.1. Onpenensier cOOCTBEHHBIC
mpo¢eCCHOHANBHBIE  ITOTPEOHO-
CTH ¥ JICUIUTEI, B TOM YHCIIE B
TIpeAMETHOH 00nacTi

I1.8.2. CriocobeH MpoeKTHpOBAaTh
WHIIUBHyaJIbHBIH obpa3oBa-
TEJIbHBI MapuIpyT, HalpaBieH-
HBII Ha oOecrieyeHne HelpepbIB-
HOTO TOBBIIICHUST TpOdeccro-
HaJIbHOTO MAacTepcTBa WM JINYHO-
CTHOTO Pa3BUTHS

[1.8.13. CnocobeHn k camooOpa-
30BaHUIO B PaMKax CBOCH Mpen-
METHOH 00JIaCTH TOCPEACTBOM
NIPUMEHEHNSI COBPEMEHHBIX 00-
pa30BaTENbHBIX TEXHOJOTHI

3HAET:

- CYIIHOCTH MeTO#a IPOSKTUPOBa-
HHUSL

YMEET:

- aHAJIM3MPOBATh M CAMOCTOSTEIILHO
HNPOEKTUPOBATh COJepKaHue yueb-
HBIX JUCHMIIJINH, TEXHOJOTUH U KOH-
KPETHBIX METOAUK

o0OyueHwusl.
BJIAIEET:
- METOJaMH TPOEKTHPOBAHHS CO-
JepKaHUs ~ YIeOHBIX  JTUCHHUILIUH,

TEXHOJIOTHUH M KOHKPETHBIX METOIHUK
o0OyueHHs

OTt4er no npakTu-
YECKOH ITOTOTOBKE

4. OBBEM U CTPYKTYPA JUCIHUIIVIMHBI

TpynoeMKoCTh TUCITUTLTHHEI cocTaBnsier 13 3aveTHBIX enuHMIl, 468  dacos




TemaTnyeckuii njiaan
opMa 00y4yeHHs — OYHAasA

/o

HaumenoBanue TeM W/IIH pa3esioB/TeM
JACLAILIAHBI

Cemectp

Henens cemectpa

KonrakTHas paborta o0y4aro-
LIUXCSE
C MeJaroruyeckuM paboTHHU-

KOM

Jlexmun

IIpakTnueckue 3a-

HATHUA

CKOM IMOATOTOBKHA

JlabopatopHsie
paboTHI
B (hopMe MmpaKTude-

CaMmocrosrenbHas
pabota

Dopmbl
TEKYLIETO
KOHTPOJIS

yCIIeBaeMOCTH,
¢bopma
IIPOMEXKYTOUHOMI
aTTecTalluu
(no cemecmpam)

Anrebpa matpuu. Onepanuu Haj mart-
pHULAMHU

SN

I

12

Teopust onpenenureneit. Onpenenure-
mu 2-ro u 3-ro nopsiakos. Ilepecra-
HOBKH. [losicTaHOBKH

12

Omnpenenurenu MpOU3BOIEHOTO MOPSII-
ka. CpoiictBa ompenenureneii. Teope-
Ma Jlannaca.

13

Brrancienue obpaTtHO#t Marpusl. Ot-
peleNUTeNb IPON3BEICHHS MATPHIL.

12

3anucu W pelleHHe KBaJpaTHBIX CHUC-
TE€M JIMHEMHBIX YPABHEHUM B MaTpHy-
Hoii opme. [TpaBuio Kpamepa

12

PelTuHr-KOHTpOIBL
1

Panr marpunsl. Teopema Kponekepa-
Kamnenmu. Cucrembl JHHEHHBIX ypaB-
HeHuil. Meton ["aycca nocnenoBarenb-
HOI'0 UCKJIFOYCHHUA HEU3BECCTHBIX

13

ITone xommiexkcHbIX yucend. Tpuroso-
MeTpudeckas (opMa  KOMIUIEKCHBIX
yucen. @opmyna Myaspa. Kopuu u3
KOMIUIEKCHBIX YHCEeJI W MHOTOUWICHBI
JICTICHUsI KpyTa.

12

Koo MHOTOWICHOB OT OJHOH Tepe-
meHHOU. Teopus nenumoctu. [lenenue
Ha JBYWICH X — 8 U KOPHH MHOTOYJIe-
Ha. Cxema ['opHepa. Teopema besy.

12

JeneHne ¢ 0cTaTKOM M alnroputM EBk-
nuna. PasnoskeHne MHOIOYJIEHOB Ha
HerI/IBOI[I/IMI)Ie MHOXUTCIIN.

14

10

Aunrebpanyeckasi 3aMKHYTOCTb  ITOJISI
KOMIUIEKCHBIX uuces. ®opmyiel Bue-
Ta. I'paHuLIBl BEIIECTBEHHBIX KOPHEH
MHOTOYJIEHA.

10

12

PeittuHr-koHTpOIH

2

11

YpaBHEHMs TPETbEH U 4ETBEPTOM CTe-
nenu. llensle ¥ panuoHalbHBIE KOPHH
MHorowieHoB. Kpurepuii Henpusogu-
MocTu Dif3eHIITeNHa.

11

12

12

MHOTOYIEHEI OT HECKOJBKHX rnepe-
MeHHEIX. OCHOBHas TeOpEMa O CHUM-
MCETPHUUICCKUX MHOT'OWICHAX.

12

13

13

CuMMeTpryecKHe  MHOTOWIEHBI |
¢dopmynsl Buera.

13

12

14

Jluneiinsle oneparopsl. Sapo u oOpa3
JIMHEWHOro omeparopa. JleiicTBus Han
JIMHENHBIMU OIIEpaTOpamH.

14

12




15

Marpuna 1TuHeMHOro oneparopa B pas-
JNYHBIX 0a3ucax.

15

14

16

WuBapuaHTHbIC MOJNPOCTPAHCTBA.
CoOCTBeHHBIE BEKTOpa H 3HAYEHUS
JIMH. OTIEPAaTOPOB

16

12

PeittuHr-KOoHTpPOIH

3

17

BunmaeiiHple W KBaJIpaTUIHBIE (OPMBEI.
Jlunedinple  GOpMBI,  OHMIIMHEHHBIE.
[IpeoOpa3oBanue Marpuipl OWUIMHEH-
HOH (OPMBI NPU TIEpPEeXoie K HOBOMY
6azucy

17

12

18

KBanparuunsie ¢popmsl. [IpuBenenue B
KaHOHMYECKOMY BHIYy — Meronsl Jla-
rpamka W SkoOu. 3akOH WHEpUUH
KBaIpaTHIHBIX (GopMm. OnpeneneHHbBIE

(hopMBI

18

14

Bcero 3a 1 cemectp

36

72

225

Jx3amen 27

1

I'pynmel.  Iluxinyeckue — TpyIIBL
I'pynmsl  cuMMeTpuil  IpaBHIIBHBIX
MHOTOYTOJIbHHKOB. [Moarpymmsr.
Komnbna. Ions

Henumocts u mpoctele yucna. Teope-
Ma o aeneHuu ¢ octatkoM. HOJ um-
cen. Amnroputm Eskmuna Ilpocteie
yucna. OcHOBHas Teopema apumeTu-
KH. OCHOBHOE CBOHCTBO IPOCTOTO YHUC-
Ja.

IenHble 1poOu.

JlnodaHTOBBI ypaBHEHHSI OT JBYX IIe-
PEMEHHBIX

Teopusi cpaBHeHuil. CpaBHEHUS U HX
cBoiictBa. Kimaccel umcen mo maHHoMy
Moxyito. KombIio u moje Ki1accoB BHI-
4eTOB. CHCTEMBI BHIYETOB

Oyukuus Ditnepa. Teopemsl Ditnepa u
®epma. Ilpumenenue teopeM Oiinepa
nu O®epma. CpaBHEHUS U CHUCTEMBI
CpaBHEHUI C HEM3BECTHON BEIMYHMHOIL.

CpaBHeHus nepBoii crenenu. CucTeMbl
cpaBHeHHH. CpaBHEHUS IO NPOCTOMY
Monymto. CpaBHEHHs MO CTEHEHHU Ipo-
CTOT0 4YHCIIa.

JIBydsieHHBIE CPaBHEHUS IO MPOCTOMY
Monymto. CpaBHEHHUs BBICIIMX CTele-
Heil. [IpuMeHeHHe IIETHBIX ApoOer K
PELICHHIO CpaBHEHUIT

11

PeitTunr-KoHTpOIH

2

KBagparnunble BBIUCTHI W HEBBIYETHI.
Kpurepuii Ditnepa. Cumpon Jlexxanpa

13

10

[ToxazaTenu ducen W KJIACCOB MO JIaH-
HOMY Moxymo. Umcno kiaccoB ¢ 3a-
JaHHBEIM MoxyieM. Teopema o cymiect-
BOBaHHM TEPBOOOPA3HOTO KOPHSA IIO
poCTOMy MOIyJ 0. MHIEKCH uncen u
KJIACCOB 10 JAaHHOMY MOJTYJIO

15

11

ApupmMeTnueckue TPUIOKEHUS Teo-
puu CpaBHEHUH

17

2

4

2

PelTuHIr-KOHTpOIbL

3

Bcero 3a 4 cemectp

18

36

18

Ix3amen 36

Hannuyue B nucunmianne KIT/KP

HWToro no aucumminHe

54

108

243

Ix3amen 63

Pazoen 1. Teopus mampuy, onpedenumeneti
Tema 1. Anrebpa marpun. Onepanuu HaJl MaTPULIAMHU.

Conepmaﬂne JEeKIMOHHBIX 3aHATHI M0 INCHUILINHE

ITonsTie MaTpulbl, BUJAbl MAaTPHUIIL. OHepaHI/II/I CJIOKCHUS, BBIYMUTAHHUA U YMHOXCHHA MAaTpPUIIL.

Tema 2. Teopus onpenenuTenei.




Omnpenenurenu 2-ro ¥ 3-ro nopsaxos. Onpenenureny Tpou3BoiIbHOro nopsaka. [lonsatue onpeaenutens.
Brruucnienue onpenenureneit 2-ro u 3-ro nopsakos. [IpaBuno TpeyronsHuka. IlepectaHoBKH U IOJCTaHOB-
ku. OO1iee ornpeneneHue onpeaeaTuTens

Tema 3. CpoiicTBa onpenenuteneit. Teopema Jlamnaca.

OcHoBHbIE cBOMcTBa onpeaenutens. [Ipumenenne cBOMCTB JUIsl BBIYMCIEHUS onpeaenuTeneil. Pasnoxenue
OTIpeCTUTENS 1O cTpouke (cTonbiry). MuHOpPHI U anredpandeckue nomoinHenus. Teopema Jlamaca.

Tema 4. Berunicnenne o0patHoii MaTpuiisl. OnpenenuTeNb TPOU3BEACHUS MATPHIL.

[TonsiTrie oOparHoit MaTpuibl. CriocoOBl onpeneneHuss o0paTHoil MaTpullbl. [Ipon3BeneHe MaTpUIl U €ro
OIPEIEIUTEIND.

Tema 5. Panr marpuiiel. Teopema Kponekepa-Kanemu.

[TonaTHe TUHEWHOW HE3aBUCUMOCTHU CTPOK (CTOJO1OB) MaTpuilbl. CIOCOOBI ONpeeIeHUs] paHra MaTPHILIbI.
Teopema Kponekepa-Kanennu u ee npuMmeHeHue.

Tema 6. 3anucu U pemieHUe KBAaIPATHBIX CUCTEM JTUHEHHBIX ypaBHeHWU B MaTpuuyHOil (opme. [IpaBuio
Kpamepa.

KBanpaTHble crucTeMbl TMHEHHBIX ypaBHEHUH U criocoObl ux pemienus. [Ipasuno Kpamepa u ero mpuioxe-
HHE K Pa3HbIM BUJAM CHCTEM JIMHEWHBIX YPAaBHCHUM.

Tema 7. Cuctembl JIMHEHHBIX ypaBHEHUI. MeTo1 OCIe10BaTeNbHOIO UCKIOYEHHSI HEU3BECTHBIX.

Cucrembl TMHEMHBIX ypaBHEeHU U MetoA ["aycca.

Paszoen 2. Ilone komnnekcHulx uucen.

Tewma 1. [1oie KOMIUIEKCHBIX YUCEN.

[Tonstue nonsa. Pacumpenue nonstusa uucia. Tpuronomerpudeckass Gopmbl 3aUMCH KOMIJIEKCHBIX YH-
cen. ¢popma KoMIIeKCHBIX yucen. ®opmyna MyaBpa. KopHH 13 KOMIUIEKCHBIX YHCET M MHOTOYJICHBI Jie-
neHus kpyra. Bo3BeaeHue KOMIIIEKCHBIX YHMCEIl B CTENIEHb U U3BJICYCHUE KOPHS N CTENEHU U3 KOMILJIEKC-
HOT'O YMUCIIA.

Pazoen 3. Teopusi MmHO2OUIEHO8 OM OOHOU NEPEMEHHOLL.

Tema 1. Konbio MHOTOUYJIEHOB OT OJJHOM nepeMeHHou. Teopus aenumocTu. JleneHue Ha ABy4JeH X — a

u kopHu MHorowieHa. Cxema ['opuepa. Teopema besy.

[Tonsite MHOTOWIEeHa. Onepaly HaJl MHOTOoYJIeHaMHU. JleleHue MHOTOWIEHOB Ha JIBYYJIEH.

Tema 2. Jlenenue ¢ octaTkoM u anroput™ EBknmia. PaznoskeHne MHOTOUJIEHOB HAa HEMPUBOAUMbBIE MHO-
KUTEIH.

Anroput™m EBkimaa nins MHOrowieHoB. IIoHsATHE HEMPUBOAMMOrO MHOrOWIeHa. PasioxkeHue MHOrousue-
Ha Ha HEIIPUBOAMMBIE.

Tema 3. AnreOpanueckasi 3aMKHYTOCTb MOJIs1 KOMILIEKCHBIX uncen. @opmynsl Buera.

Teopema Buera st ypaBHenuii N crenenu. CBs3b ¢ TeOpreil MHOTOUJIEHOB.

Tema 4. YpaBHeHUs TpeTheil U ueTBepTOM cTeneHu. Llenpie u panmoHanbHbIe KOPpHU MHOTOWIEHOB. Kpu-
TEpHIl HETPUBOIUMOCTH DH3EHIITEHHA.

Meron Kapnano nnst perenust ypaBuenuii 3 crenenu. Meton deppapu i pemienus: ypaBHeHU# 4 cTe-
neHd. Haxox1eHne parmoHaIbHBIX KOPHEW MHOrowieHa. HempruBoIuMOCTE MHOTOUYJIEHOB

Pa3zoen 4. Teopus mnocounenog om HecKOILKUX NEPEMEHHBIX.

Tema 1. MHOro4sIEHBl OT HECKOJBKUX MEepeMEeHHBIX. OCHOBHAA TEOPEMA O CUMMETPUYECKUX MHOTO4JIe-
Hax.

[TonsiTHe cuMMeTpruYecKoro MHorowieHa. Pa3inokeHne MHOroujaeHa Ha CAMMETPUYECKHE.

Tema 2. CummeTpudeckue MHOTOWIEHBI U (popmysbl Buera.

CBs13b popmyn Buera ¢ cuMMeTpru4eCKMMU MHOTOUJICHAMHU.

Paszoen 5. Jlunetinvie npeobpazosarusi.



Tema 1. JIuneitnsie onepaTopsl. SIapo u 06pa3 nuHEWHOTo oneparopa. J|efcTBHs HaJ TMHEWHBIMU OTepa-
TOPaMH.

[TonaTue nuHERHHOTO NMpeodpa3zoBaHus B N MEPHOM IpocTpaHcTBe. Onepainuy HaJl JMHEHHBIMU ONepaTo-
pamu.

Tewma 2. MaTpuiia TMHEHHOTO orepaTopa B pa3IUYHbIX 0azucax.

[TonsTre 6a3uca nmpoctpancTBa. Marpuiia TMHEHHOTO onieparopa B 6a3uce. Marpwuiia nepexoja oT OJHO-
ro 0a3uca K JIpyromy.

Tema 3. MluBapuanTHeie noanpoctpancTBa. CoOOCTBEHHBIE BEKTOPA U 3HAUEHUS TMHEWHBIX ONEPaTOPOB.
[TonsaTHe COOCTBEHHOTO BEKTOpa. XapakTepucTHueckoe ypaBHeHHe CBs3b COOCTBEHHBIX 3HAYECHUH U Xa-
PaKTEPUCTUYECKUX KOPHEN YpaBHEHHUS.

Pa3zoen 6. Ksaopamuunule ¢popmul.

Tema 1. bununeiinsie u kBagpaTuuHbie Gopmbl. JIuneitnbie popmel, OmnHeinbie. [Ipeobpa3zoBanue mat-
puIBl OMITMHEHHON (POPMBI IIPH MEepexo/ie K HOBOMY 0a3ucy.

[Tonsarue xkBaaparnyHoit popmel. VX Buasl. MaTtpuna kBagpaTudHoil popMbl B pa3HbIX Oa3ucax

Tema 2. KBagpatuunsie ¢popmesl. [IpuBenenne B kaHOHUYECKOMY BUAY — MeToAb! Jlarpamxka u SIko6wu.
Kanonnyeckwii BUj KBaIpaTHIHON (POPMBI U METO/BI IPUBEICHHSL.

Tema 3. 3akoH uHepLUU KBaJpaTUYHBIX popM. OnpeneneHHble HOPMBI.

OmnpenesneHHbIe U HEONPeAeTICHHbBIE (POPMBL. 3aKOH HHEPLUH, CUTHATYpa (HOPMBI.

Pazoen 7. Teopus epynn, koney, nozeii.

Tema 1. I'pynnel. Huxnnueckue rpynmnsl. I'pynibl cMMMETpUIl HpaBUIBHBIX MHOTOYroJabHUKOB. [lon-
IpYyMIIbIL.

[Tonstue rpynnsl. CBoiicTBa, npuMepsl. [lonstue noarpynmnsl. Kpurepuii Jlarpanxa.

Tema 2. Konbua. [Toss.

Omnpenenenue komnbua, moss. [Ipumepsl. CBoiicTBa.

Pazoen 8. Teopus uucen. /lenumocmo 6 Konvye yenvlx yuce

Tema 1. lenumocts u mipocthie yucia. Teopema o nenenuu ¢ ocratkom. HOJL uucen. Anroputm EBxiu-
na.

Konbno nensix uncen. Jlenenue ¢ ocratkom. [lonarre HanGombiiero o0mero AeIuTens YUcea U airo-
pUTMa €ro HaXOXKACHUS

Tema 2. Ilpocteie yncna. OcHOBHast TeopeMa apu(PpMETUKH. OCHOBHOE CBOMCTBO IIPOCTOTO YHUCIIA.
[TonsTre npocroro uncia. Teopema EBximmna. KanoHn4eckoe pa3inoKeHHe YUCell Ha POCThIE COMHOKH-
TEIN.

Tema 3. CyiiecTBOBaHHE U €JUHCTBEHHOCTh 3HAUEHHUS LIETTHOU TpOOH.

Pa3nokeHre pallMoHaJIbHBIX U UppalMOHATIBHBIX YUCEI B IENHYI0 Apo0b. [logxoasiiue 1podu.

Tema 4. JIlnopaHTOBBI ypaBHEHUS OT ABYX MEPEMEHHBIX.

JlnodaHTOBBI ypaBHEHUS U CITOCOOBI UX PEIICHUSI.

Pazoen 9. Teopus cpasnenui

Tema 1. CpaBHeHus 1 Ux cBoicTBa. Kiaccel uncesn mo jaHHOMY MOIYJTIO.

[Tonsitne Moxyns. CpaBHEHHS 1O MOAYJIIO.

Tewma 2. Konbio u nose kiaccoB BeI4€TOB. CUCTEMBI BBIUETOB.

[Tonsitue Boryera. CrucTeMbl BHIUETOB: TIOJTHAS M PUBEICHHAS.

Tema 3.®Oyukiusa Dunepa. Teopemsl Ditnepa u @epma. [Ipumenenue treopeM Ditnepa u Pepma.
MynprunnukartuBable GyHkiun. OyHkius Jinepa. Teopema Ditepa U clieCTBUE U3 HEe.

Tema 4. CpaBHEHHS U CUCTEMBI CPABHEHUI C HEM3BECTHOW BETMUYHUHOM.

Bunel cpaBHeHMit ¢ nepeMeHHON. CUCTEMBI CPABHEHUI U METO/IbI UX PEIICHHUS.



Tema 5.CpaBHEHMsI IEPBOI CTENEHMU.

IIpuMeHeHne CBOWCTB CPaBHEHUM IS PEILICHNS CPABHEHUH IIEPBOU CTEIIEHU OT OJHOU HEU3BECTHOMU
Tema 6. CpaBHeHus 110 npocToMy Moay0. CpaBHEHHMSI 10 CTENIEHU IPOCTOrO YKCIIA.

CpaBHEHUS NIEPBOM CTENIEHU U BBICOKUX CTEIIEHEH 0 IPOCTOMY MOJYJIIO U IO €r0 CTEIEHSIM.

Tema 7. [IByusneHHbIE CpaBHEHUS IO IPOCTOMY MoayJto. CpaBHEHMsI BbICIIUX cTeneHed. [Ipumenenue
[EMHBIX Apo0Oei K PeIICHUIO CPABHCHHUIA.

CpaBHEHHS BBICOKHX CTENEHEH 10 IPOCTOMY MOJYJIIO U IO €r0 CTENEHSM.

Tema 8. KBagpaTuunslie BelueThl U HEBbIUETHI. Kputepuil Ditniepa. Cumson Jlexanapa.

[Tonsarue xkBaaparuyHoro Beryera. Cumaon Jlexxanapa u ero coiictsa. CumBoa SIkoou.

Tema 9. Tlokazarenu yuces U KJIacCOB MO JaHHOMY MOJYJI0. YHCIIO KIACCOB C 33JlaHHbIM MoAayseM. Teo-
peMa o CyIIEeCTBOBAHHUU MEPBOOOPA3HOTO KOPHS IO MPOCTOMY MOJIYJI0. MHIIEKCH Yrcen U KJIacCOB IO
JAHHOMY MOAYJIIO.

[TonsTre nokasares, epBooOpa3HOro KOpHs U unaekca. [loctpoenue Tadiui HHAEKCOB

Tema 10. Apudmernueckre NpuIIOKEHUS TEOPUU CPABHEHUH.

[Ipu3Haku AeIUMOCTH.

Conep:xaHue NPAKTHYECKUX 3aAHATHI 10 JUCHUNIMHE
Paszoen 1. Teopusa mampuy, onpedenrumerneti

Tema 1 Anrebpa marpuit. Onepanuu HaJ MaTpULIAMH.

Onepanuu ClOXKeHus, BBIYUTAHUS U YMHOXKEHUSI MaTPULL.

Tema 2 Teopus onpenenuteneid. Onpegenurenu 2-ro U 3-ro nopsakoB. OnpeaenuTenu Tpou3BOIbHOTO
nopsiaKa

Boruucnenune onpenenureneit 2 u 3 nopsakos. [IpaBuiio TpeyrosbHuKa. YeTHOCTh NEPECTaHOBOK, IMOJI-
CTaHOBOK. BbrunciieHue onpeaenuTess no OnpeaeIeHUo.

Tewma 3. CpoiicTBa onpenenuteneil. Teopema Jlannaca.

[IpuMeHeHne CBOWCTB [UJIsi BBIUMCIEHUSA onpenenuteneil. PaznokeHue ompeaenurtenss MO CTPOUYKE
(cronbiy). Beruucnenue anredbpandeckux nomnonHeHuid. [Ipumenenue reopemsl Jlamnaca.

Tema 4. Beruricnenre oOpatHoi MaTpuiisl. OnpenennTesb TPOU3BEAEHUS MAaTPHULL.

CrniocoOsb1 onpeaenenus oOpatHoi MaTpullbl. [IponsBeieHre MaTpHIl U €ro ONpeAeIUTENb.

Tema 5. Panr marpunel. Teopema Kponekepa-Kanemnnu.

Haxoxnenue panra marpunel. [Ipumenenne teopemsl Kponekepa-Kanemn.

Tema 6. 3anucu U pelieHre KBaJApaTHBIX CUCTEM JIMHEHHBIX YpaBHEHUI B MaTpuyHou ¢opme. [IpaBumo
Kpawmepa.

Pemenue cucrem matpuunbiM criocoboMm. IlpaBuno Kpamepa ansi BBIPOKIEHHBIX UM HEBBIPOXKIEHHBIX
CUCTEM ypaBHEHHII.

Tema 7. CucteMsbl JINHEHHBIX ypaBHEHUI. MeTOI OCIEN0BaTENBHOIO UCKIOYEHHSI HEU3BECTHBIX.
Pemenue cuctem nuHeiHbIX ypaBHeHHH MmeronoM ['aycca. Ompenenenue obuiero, 6asucHoro, ¢pyHzaa-
MEHTAJIBHOTO ¥ YaCTHOT'O PEIIEHUN CUCTEMBI.

Paszoen 2. Ilone xomnnekcHulx yucen.

Tema 1 ITone kommekcHbIX yucen. Tpuronomerpuueckas popmMa KOMIUIEKCHBIX yncen. @opmyna Myas-
pa. KopHu 13 KOMIUIEKCHBIX YKCEN 1 MHOTOWIEHBI JEJIEHUs Kpyra

@®opMbl 3amMCH KOMIUIEKCHBIX 4HCeNd: ainredpandeckas W TpUroHomerpuueckas. Omepainuu HaJ KOM-
IUIEKCHBIMU 4MclIaMU. Bo3Be/leHNEe KOMIUIEKCHBIX UMCEN B CTENEHb U U3BJICUYEHHE KOpPHSA N CTEIEHU W3
KOMIIJIEKCHOT'O YHUCIIA.

Pazoen 3. Teopusi MmHO2OUIEHO8 OM OOHOU NEPEMEHHOLL.



Tema 1. Konbi1o MHOTOWIEHOB OT OAHOM nepemMeHHo#. Teopust nenumoctu. JleneHue Ha ABYyWIeH X — a
1 KopHu MHorowieHa. Cxema ['opuepa. Teopema besy.

Onepanuu Hax MHOrowieHamu. JleneHue Ha IBYWIEH ¢ IOMOLIbIO cxeMbl ['opHepa. IIpakTnueckoe npu-
MEHEeHHUe cxeMbl ['opHepa u ee nmpuiiokeHus. PaznokeHne MHOrouseHa 1o CTENEHsAM JBydieHa. Pasno-
xkeHnue B pag Teitopa.

Tema 2. [lenenue ¢ octaTkoM U ainroput™ EBxinja. PaznoskeHne MHOro4J€HOB Ha HEMPUBOAUMbBIE MHO-
KUTEIIH.

Jenenue mHorowieHoB ¢ octatkoM. HOJI MHOrouneHos, npuMeHenue anroputma Epxinja.

Tema 3. AnreOpanueckas 3aMKHYTOCTb I10JIs1 KOMITJIEKCHBIX uncen. @opmyiibl Buera.

®opmynsl Buera s ypaBuenuit 3,4,5 creneHen.

Tema 4. YpaBHeHUs TpeTbell U ueTBEpTOM cTeneHu. Llenple ¥ palnoHalbHblE KOPHU MHOTOWIEHOB. Kpu-
TEpPUI HENTPUBOIUMOCTH DWU3EHIITEHHA.

Pemenue ypaBuenuit no merony Kapnano u ®@eppappu.

Paszoen 4. Teopuss MHO2041€H06 OM HECKONLKUX NEPEMEHHDIX.

Tema 1. MHOrouseHsl OT HECKOJIBKUX IepeMEHHbIX. OCHOBHAs T€opeMa O CUMMETPUYECKUX MHOIO4JIe-
Hax.

[TpeoOpa3oBaHne MHOTOWICHOB OT HECKOJIBKMX MHOTOWICHOB C MPUMEHEHHEM cuMMeTpudeckux. Cro-
coOBI peoOpa3oBaHMsL.

Tema 2. Cummerpudeckue MHOrowIeHbl U popmyiisl Buera.

CBs13b popmyn Buera ¢ ciMMeTpUYeCKMMU MHOTOYJICHAMHA

Paszoen 5. Jlunetinvie npeobpazosanusi.

Tema 1. JIuneiinsie oneparopsl. SAnpo u 00pa3 auHeHOro oneparopa. JlefcTBus Haa JMHEHHBIMU Onlepa-
TOPaMHU.

Conepsxanue npaktudeckoro 3anatusi. CBONCTBA IMHEHHOTO orieparopa. Beruucienue sijapa oneparopa
Tewma 2. MaTtpuia JMHEHHOTO OrepaTopa B pa3IMyHbIX Oa3zucax.

[TocTpoenne MaTpull TMHEUHBIX ONEPATOPOB B pa3HbIX 0a3zucax, Mepexos OT OJHOIO K IPYromy.

Tema 3. MluBapuanTHbie noanpoctpaHcTBa. CoOOCTBEHHBIE BEKTOPA U 3HAYEHUSI TMHEHHBIX ONIEPaTOpOB
Brruncnenne coOCTBEHHbBIX 3HAUEHUH U MOCTPOCHHE COOCTBEHHBIX BEKTOPOB.

Pazoen 6. Keaopamuunvie gpopmul.

Tema 1. bununeiinsie u kBajgpatuuHble Gopmbl. JInnelinbie popmsl, OrnHelHbIe. [IpeoOpa3oBanre MatT-
pHIbl OMIIMHENHHON (hopMBI U NIEepexo/ie K HOBOMY Oasucy.

CaoiicTBa KBagpaTUYHBIX popM. Busl mpeobpazoBanuii OMIMHENHBIX OpM.

Tema 2. KBagparuunsie ¢popMmsl. [IpuBeeHne B KAHOHUYECKOMY BUY — MeTo/1bl Jlarpanxka u SIxo0u.
Copep:xanue nmpakTuieckoro 3anstus. [IpuBeaenre kBagpaTuuHoi GopMbl K KAHOHUYECKOMY BULY

Tema 3. 3akoH HHEpLUUU KBaApaTUYHBIX popM. OnpeseneHHbie GOpMBI.

N3yuenune onpeneneHHbIX U HEOTPEIETECHHBIX (HOopMm.

Pazoen 7. Teopus epynn, koney, nozeii.

Copep:xanue mpakTuieckoro 3ansatus. CBolicTBa Ipymil, KoJjell, IoJek.

Tema 1. I'pynnsl. [{uknnueckue rpynnsl. ['pynmbl cMMMETpUi MPaBUIIBHBIX MHOTOYIOJBHHUKOB. [lon-
IPYIIIbL.

[Toctpoenue Tabaull yMHOXKEHHUS JJI TPYNIbl CUMMETPUI MPaBUIbHBIX MHOTOYTOJILHUKOB. Bhiienenue
MOATPYII

Tema 2. Konsna. IToms.

CopnepxaHue MpakTU4YECKOro 3aHAThsA. OnpeneneHne MHOXKECTB, SIBIISIOLINXCS KOIbIIAMH, TIOJISMH.
Pasoen 8. Teopus yucen. [enumocms 6 Konvye yenvix yucei.



Tema 1. [lenumocTts u npocTeie uncna. Teopema o nenenun ¢ octatkoM. HOJI uucen. Anropurm EBkiun-
na.
Jlenenue uncen ¢ ocratkoM. Anroput™m EBkiinna
Tema 2. IIpocteie uncina. OCHOBHas TeopemMa apu(PMETHKH. OCHOBHOE CBOMCTBO MPOCTOIO YHCIA.
Omnpenenenre npocToro yncia. PaznoxeHue HaTypajabHBIX YUCET B KAHOHUYECKUI BU
Tema 3. CymiecTBoBaHME U €TMHCTBEHHOCTh 3HAUCHUS LIETTHON APOOH.
Pa3noxeHne panMoOHaNbHBIX M HPPALMOHAIBHBIX YMCEN B LENHYI JIpoOb. Haxoxnenue moaxomsimmx
npoOeit.
Pa3zoen 9. Teopus cpasnenuii.
Tema 1. CpaBHenus u ux coiicta. Kimaccsl ymcen no jaHHOMy MOIYJIIO.
IIpuMeHeHne cpaBHEHMI YnCe.
Tema 2. Konp1o 1 nosie kiaaccoB BbI4eToB. CUCTEMBI BHIUETOB.
Copepxanue mpakTuiueckoro 3aHsTus. [locTpoeHne cucTemM BHIYETOB.
Tewma 3.®yukuus Diinepa. Teopemsl Ditniepa u Gepma. [Ipumenenue teopem Ditnepa u Depma.
[IpumeHneHne TeopeM /171l BBIYMCIEHNE OCTaTKOB YHCEN B BBICOKUX CTEIICHSX.
Tema 4. CpaBHEHUS U CUCTEMBI CPAaBHEHUN C HEM3BECTHOW BETMUYHUHOM.
CopepxxaHue mpakTU4ecKoro 3aHsTus. Pemenue cpaBHeHuit u cucteM. CnocoObl perieHus.
Tewma 5.CpaBHenus nepBoit creneHu. CucTeMbl CpaBHEHUH.
[TpumeHeHne CBOWCTB CpaBHEHUH, LIEMHBIX Jpo0Oei, TeopeMbl Diffiepa sl pelieHs] CpaBHEHUH MepBOi
creneHd. CUCTEeMbl CpaBHEHUI U CITIOCOOBI UX PELICHHUS.
Tema 6. CpaBHeHUS 110 TPOCTOMY MOAY/0. CpaBHEHUS IO CTETIEHH MPOCTOTO YKCIA.
Pemenne cpaBHEHHUH 110 IPOCTOMY MOJIYJIIO U €70 CTEIICHHU.
Tema 7. [IByuneHHbIE CpaBHEHHS IO IpocToMy Moayito. CpaBHEHMs BbICIIUX cTeneHel. [Ipumenenue
LEMHBIX JIpo0eii K pEelICHUI0 CPAaBHEHHIA.
Coneprxanue MpakKTUIECKOTO 3aHATHsI. PerieHne cpaBHEHUI BHICOKMX CTETICHEH
Tema 8. KBagpaTuunblie BeiueThl U HEBbIUETHI. Kputepuit Ditnepa. Cumson Jlexanapa.
Brruucnenne cumBosioB Jlexanapa u Sxoou.
Tema 10. [Toka3arenu yucen U KjIaccoB MO JTaHHOMY MOAYJIO. YHCIO KJIaccoB C 3aJJaHHBIM MOJYJIEM.
Teopema o cylecTBOBaHMH MEPBOOOPA3ZHOTO KOPHS MO MPOCTOMY MOIYJ0. MHIEKCH Yyuces U KIacCoB
10 JAHHOMY MOJYJIIO.
Haxosxxnenne nepBoodpaszubix kopHeil. CocTaBieHue TabauI] KOPHEH U HHICKCOB.
Tema 11.ApudpmeTnueckue NpuI0KEHNUs: TEOPUN CPaBHEHUH.
[Ipumenenue npusHakoB AeauMocTu. OCTaTK KBaJpaToB U KyOOB YHCEI.
5. OHEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU, ITPO-
MEXYTOUYHOM ATTECTALIUU 11O UTOT'AM OCBOEHMUS JTUCIUITIIUHBI
U YYEBHO-METOJUWYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI CTY-
JAEHTOB

5.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp
Petimune-xonmpons Ne 1.

TEMA: Onpenenurenu
IlocranoBka 3amaum: [loHsiTHe mepecTaHOBKH, 3HaKa anreOpanyeckoro JonojHeHus. Boruncnenue
OIIpEACTIUTEINS
Xoa pa0orsi:
1. [Ton6epure K, | Tak, uroOBI MepecTaHOBKA



Bapuanr 1. Bapuanr 2.

48k25117 Oblna yeTHOU 634k7121 O6buta HEUETHOHN

2. BbrsacHUTe, Kakue W3 CIEAYIOLIMX IPOU3BEICHUN SIBISIFOTCS WIEHaMU 7-TO MOPSJIKA U yKaKW
3HAK YICHA ONPEICIINTEIN:

Bapuanr 1. Bapuanr 2.

a) a43a53a63a1 5a2 3a34a71’ a) a15a28a74a36a61a43 '

b)a23a67a54a16a35a41a72' b)a72a16a33a55a27a61a44'

3. Beruncanre onpeaesnnTenb, Mob3ysach TOJIBKO ONPEACIEHUEM

Bapuanrt 1. Bapuanr 2.

1 0 0 2 0 0 3 4

3 00 4 0 0 4 3

0 560 1 200

0 780 2100

4. Kak u3MEHHTCS ONPEIENIUTEINb N-TO MOPSIKA, CCIH:

Bapuanrt 1. Bapuanr 2.

I-10 CTPOKY MEPECTaBUTh Ha MOCJICTHEE MECTO, €ro CTPOKH 3amucaTh B 00paTHOM MOpsiake?
(i+l)-f0 ¥ BCe MOCIECIYIOUIHE CTPOKH IEPECIABUHY
BBEPX, COXPaHsIsl UX PACIIONIOKEHNE?

TEMA: Marpunsl. Panr Mmatpuu. CucteMsl JTUHEHHBIX YpaBHEHUN
IToctanoBka 3amaum: [loHsTne MaTpunpbl, oOpaTHOH MaTpulbl. PemieHue cucrteM JHHEHHBIX
YpaBHEHUH C BbIJIEJIEHUEM OOIIET0, YACTHOTO, (DYHAAMEHTAIBHOIO U OA3UCHOIO PELIEeHUI
Xox pabdoThI:
1.Haiitu pemienue cucreMsl JUHEHHBIX ypaBHeHUN MeToioM Kpamepa:

-x + 5y — 5z = -5
—7x + 3y + 5z = 8
x — vy — 9z = -3
2.Haiitu pelieHne MAaTpUYHOTO ypaBHEHUS:
2 -3 4 -2 -3 -1
XX||l-9 —9 =3||=| 3 6 —2
4 -5 —6 1 -8 -5

3.Haiitu olmiee 1 yacTHOE pelIeHHs CUCTEMbl HEOJHOPOAHBIX JIMHEHHBIX ypaBHEHUH METO/0M Iocie-
JOBATCIBHOI'O HCKIOYCHUS HEU3BCCTHHIX.
Haiitu obuiee u pyHnaMeHTaIbHBIE PELIEHUs] CUCTEMBI OHOPOIHBIX JIMHEHHBIX YpaBHEHHH, COOTBET-
CTBYIOLIEN HEOJHOPOIHOM UCXOHOM CUCTEME.
Beipa3uts obuiee perieHue HCOI[HOpé)Z[HOfI CHCTEMBI Yepe3 olliee peleHre OAHOPOIHOM CUCTEMBI.

42x; + 18x, — 28x: = 11
—21x; — 9S9x; — 14x. = 95
33x; + 21x, + 222 = —163
3x; + 2ZT7x; + 2xz = —65

TEMA : KoMmIuiekcHBIE YHCIa
IHocTranoBka 3agauyu: Onepanuu Haja MOJIEM KOMIUIEKCHBIX 4Hcell. ['eomeTpudeckass HHTEpIpeTaLHs
KOMIIJICKCHBIX YHCE
Xon paboThI:
1. Beraucnure

2+i) -@-2i) @iy
) (@+2i) —(2+3i) gy @+i)
\/§ 10 . 1_|
I? F) |+\/§

-1
6) \ 2



2. Pemmuth ypaBHEHHE

a) 2-2+2(z+2)=3i+1

6) x> +(1+2i)x+3+i=0

3. Pemuts CUCTEMY IJIs1 KOMIIJICKCHBIX X 'Y
IX+@Q+1)y=3+i
@-)x+®B+1)y=4

4. OnpenenuTh TEOMETPUIECKOE MECTO TOUEK
( MOCTPOHTH M OTHCATBH)

1<|z-2i|<2
£<ar I<r
3 <49

TEMA: MHoro4ieHsl OT OIHOU MepeMEHHOMN

IlocranoBka 3agauu:. JlesieHHne MHOrO4YJI€Ha Ha JABYWIEH C MOMOLIbIO0 cxeMbl ['opHepa. Teopus
nenumoct MHorousieHoB. Onpenenenune HOJ/la MHOTOWIEHOB ¢ MOMOIIIbIO anroputma EBkinaa

Xoxa padoTbI:

y f(x) X=X,
I.HOJ'IBSyHCB CXEMOHU FopHepa, Pa3JIOKUTb MHOI'OYICH I10 CTCIICHAM .

Bapuanr 1 Bapuanr 2

f(x) =x*+2x>—3x" —4x+1x, =1 f(x) = x* —8x® — 24x* —50x + 90, X, = 2
OTBeT: OrTBeT:
f(x)=(x+D*-2(x+1)°%-3(x+1)* f(x)=(x-2)"-18(x-2) +38
+4(x+1)+1
2. Haiitn HanOobIIpii OOIIHI JISIMTSIbh MHOTOWICHOB:
Bapuanr 1. Bapuanr 2

f(xX)=x®—7x" +8x° - 7x+7, f(x) = x® +2x* —4x® —3x* +8x -5,
g(x) =3x°>-7x> +3x* -7 g(x) =x°+x* —x+1
Orser; HOA(T,9) = X +1 Orser:
HON(f,9)=x®—x+1

3.0TnenuTh KpaTHbIE MHOKUTEIM MHOTOYICHA:
VYkazaHue: NPUMEHUTh TEOPEMY O KPAaTHBIX KOPHSX YPaBHEHMS, UCIIOJIb30BaTh alropuT™M EBKIL

I1a UIA HAaX 0K ICHUS HOA(T, f) .
Bapuanr 1 BapuanT 2
x> —10x® — 20x? —15x — 4 X° —6x* +16x° — 24x? +20x —8
Orser: (X +1)*(x—4) Otser: (Xx—2)(x* —2x+2)

4. TlocTpouTh MHOTOWIEHbl HAaWMEHBIIEH CTENEHU C BELIECTBEHHBIMU KOA(p(UIUEHTaAMH I
JAHHBIM KOPHSM:

Bapuanr 1 Bapuanr 2

Tpoitnoii kopeHb 2-3i JIBO¥iHO#M KOpEHB |, IpOCTO —1-i

Orser: Orser:

f(x) = (x* —4x+13)% = x® —12x° +87x* f(X)=(+2x+2)(X* +D* =x° +2x° + b

—376x> +1131x% —2028x + 2197 +4x3 +5x% +2X+2
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Petimune-xonmpons Ne 2.
TEMA: Pemienne ypaBHEHUH BBICOKUX CTENEHEH. PalioHanbHble KOPHU MHOTOYJIEHA
IHocranoBka 3agaum: [Ipouenypa HaxX0XKACHUS PALIMOHAIBHBIX KOPHEN MHOTOWJIEHA C IIOMOIIbIO
COOTBETCTBYIOIIEH TeopeMbl U 1o ¢opmynaM Buera. Jlokanuzanus KOpHEH MHOTOYIEHA IO TeopeMe

[ITypma
Xox padoTsi:
1.Halitu paurioHaJIbHbIE KOPHU MHOT'OYJICHOB:
Bapuanrt 1

a) f (x) = x* —2x* —8x* +13x — 24,
b) f (X) = 6x* +19x> — 7x* — 26x +12.

OtBer:
a)x, =-3;
1
b)x, =-3,%, = >
2. YKa3aHHe: COCTaBUTh CUCTEMY YPaBHEHUI,
Bapuant 1

OHpe,Z[eJ'II/ITB A Tak, YTOOBI OJIUH M3 KOPH(

3
ypaBuenns X — X+ A paBHsics YIBOCHHOMY JAp

Bapuant 2

a) f(x) = x* +4x> —2x* —12x+9,

b) f (x) =10x* —13x°* +15x* —18x + 24.
OtBer:

ax =X =Lx =%, =-3

b) payuonanvnvix  kopueir  Hem
UCnoib3ys hopmyiisl Buera.

Bapuant 2

Cymma IBYX KOpHEH ypaBH

s 2X0 = X2 = TX+ A

paBHa 1. Onpenenutsb A

roMmy.
OTBeT: OTBeT:
A =16 A=-3
3.Pa3n0xuTh HA MHOYKUTEIM MHOTOYJIEH WJIM JIOKa3aTh UX HEMPUBOIUMOCTh Haj mojeM Q:
Bapuanrt 1 Bapuant 2
f(x)=x"-3x*>+2x*+3x-9 f(x) =x* +4x® —6x* —23x—12.
OTBeT: OTBerT:

f(X) =(x* —2x+3)(x* —=x—3)

f(X) = (x* —x—4)(x* +5x+3)

4. CocraBuTth cucremy llITypma u oT€IUTH KOPHU MHOI'OUWIEHA!

Bapuanr 1

f(x)=x"-2x-7x* +8x+1
f(X)=x"—2x—7x* +8x+1,
f(x) = 2x° =3x* —7x + 4,
f,(X) =17x* -17x -8,
fo(x) =2x-1,
f,(x) =1.

Otser:

YCTBIPEC BCHICCTBCHHLIX KOPHSA B HHTCPBAJIY

(-3,-2), (-1,0), (1,2), (3,4).

TEMA: CuMMeTprYeCcKre MHOTOUJIEHBI

Bapuanr 2
f(x)=x"—4x" +x+1
OtBer:

f(x) = x* —4x* + x+1,
f (x) = 4x® —8x +1,
f,(x) =8x*—3x -4,
f,(x) =87x—-28,

f,(x) =1.

YCTBIPC BCUICCTBCHHBIX KOPH B MHTCPBAJI:

(-3,-2), (-1,0), (0,2), (1,2).

ITocTanoBKa 3ajgay4mu:. CBs3b CUMMCTPUUCCKHUX MHOI'OYJICHOB C (bOpMy'J'IaMI/I BI/ICTa, OCHOBHas
TEOpEMa O CUMMCTPUICCKUX MHOI'OYJICHAX. Pemenne cucrem ypaBHeHI/Iﬁ OT IBYX HEU3BECTHBIX

Xon paborsr:

. f (X . X
1. HaI/ITI/I 3HAYCHUC CI/IMMeTpI/I‘-IeCI(OFO MHOI'O4JICHaA ( ) oT KOpHCI/I MHOTI'OYJICHA g( ) .

f(X) =% (Xo + X3) + X5 (X + X3) + X5 (X + %) g(X) = x> —x? —4x+1

2. HaiiTu penieHus cucTeMbl ypaBHEHU:
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5y*— 6xy + 5x°— 16 =0

yz—xy+2x2—y—x—4=0

3. BBIpa3I/ITB 4YCPE3 OCHOBHLIC CUMMCTPHYCCKUC MHOT'OYJICHBI

VKka3zaHue: COCTaBUTh Ta6J'II/IHy N3 CUCTEMBbI HOKaSaTeHeﬁ, COOTBCTCTByIOH_[eI;'I BBICHIEMY YJICHY JaHHC
MHOTOYJICHa, IEPEHTH K TOKAECTBY C HEONPEACAEHHBIMHA KO PHUIIMEHTaMU

BapuanT 1 Bapuant

f (Xl’ X2,X3) = (X12 + )(22)()(12 + X§)(X§ + X?f) f (X1’ X2,X3) = (X1 - X2)2(X1 - X3)2(X2 - X3)2
OrtBer: OTtBeT:

f (X, Xy, %) = 0'12022 - 20130'3 - 20'2’ f (X, Xy, %) = 0'12022 - 40'1363 —403 +
+40,0,0,- 0} 180,0,0, - 275}

4.Ilpu kKakOM 3HAYECHUU A MHOTOUWICHBI HMEIOT OGLIHT KOpPEHb

VYkazanue: Berancauts R(T (%), 9(x)) U IIPUPABHATD €r0 K HYIIIO.
Bapuanrt 1. Bapuant 2.
X2 = AX+2 y X+ AX+2 X+ A -9 4 X+ Ax—3

Petimune-xonmpons No3.

TEMA: JluHeitnble onepaTopel

IMocranoBka 3amaum:. Omnpenenenue JsuHeHHOro oneparopa. OOpaz U sApO JMHEMHOIO
onepatopa. ba3uc nuHeltHOro oneparopa u JIMHEHHbIEe TPeoOpa3oBaHus B 6a3uce

Xoa paGoTsI:

1. byner nu onepatop nuHelHbIM? OmpeneanTh ero MaTpuily B 0asuce e.

a) P(X) = (X3, %, X, —1)

6) @(X) = (X, +2X, —3X5, X; — X, + X5,2%; + X, + X3)

2. Onpenenutb o0pa3 M AIpO JIMHEHHOTO MPeoOpa30BaHUs, UMEIOIIEr0 MaTpuily B Oasuce e

4 -5 2
A=|5 -7 3
6 -9 4
3. BBIsACHUTB, MOXHO JIM MPUBECTU MATPUILY JUHEHHOro MpeoOpa3oBaHus K JUaroHajJbHOMY BHU-
-1 3 -1
A=|-3 5 -1
-3 3 1

ny. Ecnu na, To Haiitu 6a3uc.
4. HaitiTu coOCTBEHHbIC 3HAUYEHHUS] M COOCTBEHHBIE BEKTOPHI JMHEWHOTrO Omeparopa, ec-

2 -1 0
A=|0 1 -1
0 1 3
M
2 -1 0
A=|0 1 -1
. 0 1 3
5. JIuneiinoe npeoOpa3oBaHue B 6a3uce € UMEeT MaTpuUIly
f, =(2,3)
f, =(341)
f,=012,2)

Haiitu ero marpuny B 6a3uce
TEMA: bununeiinble 1 KBaJipaTU4Hble (YOPMBI
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IMocTranoBka 3agaun:. [lorsTue kBagpaTHUHON (HOPMBI. MpUBEeICHUE (POPMBI K KAHOHUYECKOMY
BUIy MeTonamu SkoOu u Jlarpamxka

Xoxa padoTbI:

1.ITpuBectu kBagparudnyio Gpopmy Q(X, Y, 2)=X°+2y*+2xz+2yz K KaHOHMYECKOMY BUJIY METOJIOM
Jlarpanxa. 3anucarhb CBSI3b HOBBIX U CTAphIX IEPEMEHHBIX.

2. TlpuBectn kBagpaTHunyio hopmy A(X, X) = Xi*+3X1Xp+Xs? K KAHOHHYECKOMY BHJY OPTOTO-
HaJIbHBIM TIpeo0pa3oBaHueM. 3arucaTh MaTPHUILy 3TOTO MIPeoOpa30BaHUSI.

2 6 =15
A=|1 1 -5
1 2 -6

3.3amucarb KOpaaHOBY (GOpPMY MaTpHIIBI A.
4. IpuBectu kBaapatuunyio gopmy Q(X, Y, z)=x2+2y2+2xz+2yz K KAHOHUYECKOMY BHJIY METO-
noM SlkoOu. 3anmucarh CBSI3b HOBBIX M CTAPhIX IEPEMEHHBIX.

TEMA: KBagpatuunsie (opMbl. 3aKOH HHEPLUU

IMocranoBka 3axaum: [ToHsTHE KBaJpaTHUYHON (POPMBI M CITIOCOOBI €€ 3aIMCH, 3HAKOOIPEICIICH-
HOCTb KBaJIpaTHYHBIX (HOPM, KPUTEPUH MOJIOKUTEIILHOW U OTPUIIATEIBHON ONPEACICHHOCTEH

Xoxa padoTbI:

~2 ~2 ~2 ~ ~

1.Jloka3ath, 4TO KBajgpatuuHas hopma @ (x1, X2, X3) = 601 +5 0; + 7 O3 — — 40102 + 40103
MIOJIOKHUTEIBHO OIpe/Ie/icHa.
2. Ilpu xakuxX 3HAYCHHSX a U B KBaipaTu4dHas hopma OyIeT OTpUIIATEIbHO ONPEIeICHHOMN?

~2 A x2 | oax2 ~ ~
+a0; +a0; + 20,0, + 20,0,.
0 (1, X2, %5) = O 2 3 20,0, +20,0;
3.Ilpu kakux 3HAUYEHUAX a U B KBaJpaTuuHas (popMa OyIeT MONOKHUTEIBLHO ONPEIeICHHOMN?
~2 N ~2 A ~D ~ o~ ~ o~ ~ o~
o (x 30, Xg) = O T30 +305 + 20,0, +20,0; + 20,0;.
4. OnpenenuTh 3HaKOOIIPEIEICHHOCTD CIIEAYIONIEN KBaIpaTUUHOU (HopM.

2
~ ~2

~ \2
0, 6)-5+0.5,+5 =[5+ %] [ 2o,

x2 ~2

5. 3anucaTh MaTpHIly KBaApaTHUHOU (GOPMBI @ (X1, X2, X3) = 0 _ 6x1x2 — 8x1x3 + 0 . 4xox3 —

~2
50

3 W HaliTH ee paHT.

4 cemecTtp
Peumune-xonmpono Nel.

TEMA: Teopus 1eIMMOCTH B KOJIBLIE LEJIBIX YUCENT
IHocranoBka 3agaum: B Xo/ie U3y4eHHs] TEOPUH YUCEN CTYJECHT JOJKEH 3HATh OCHOBHBIE CBOWMCTBA
U alTOpUTMBI Jenumoctu B koiblie Z: 3Hanne HOJla,HOKa nensix yucen, BiajieHHe aJrOpUTMOM
EBximna, npu3HaKu AEIMMOCTH.
Xoa pa0orbi:
1. Yucno a kparHo umciy 6. JJokaxure, uto a° —12a kpartHo unciy 36.
2. Jloxaxxute, 9TO Pa3HOCTh MEKITY TPEX3HAYHBIM YHCIIOM U YHCIIOM, 3aITMCAHHOM TEMH JKe T(pamu, HO
B 00paTHOM TOpPSI/IKE, ACTUTCS Ha 99.
JIOKaXXHTE, YTO (7" -6-2" )M, eciti N - HATYPaTbHOE YKCIIO.
HarypanbsHoe unciio a okanumBaetcs 1udpont 4 u Ha 4 He aenmrcs. JJokaxwure, 4To pazHocTs a—14

nemurcs Ha 20.
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5. Ywucno a npu neneHny Ha 5 1aét octarok 3. Kakoit ocTaTok MoyduTcs MPH ACTICHUH YHCIIa 6a’—3a
Ha 157

6. Haiimure octatok ot neienust 101-49 ua 42.

7. Y&ruple uncna a u b, He KpaTHBIE 6, TIPH JICTICHUHN Ha 6 IMEIOT pa3HbIe OCTAaTKU. JIoKkakuTe, 4T
cymma a+b nmemmres Ha 6.

8. Jloxaxxure, 4TO KBaIpaT JIFOOOTO YMCiIa JeTUTCS Ha 9, 0o mpy aeeHny Ha 3 1aéT ocTaTok 1.

9. Haiigure HOJl uncen 30n+25 u 20n+15,tne ne N .

10. C momomwto anropurma Epkimuna Haiiure HOJl m HOK uucen 456 u 41232.

11. Jlokaxkute, 94TO TIPH JIFOOOM IIEJTIOM 8 YHCIIO a(a“ —125a* + 4) kparHo 120.

X+Yy =150,

HOJ[(x;y) = 30.

Petimune-xonmpono No2
TEMA: Teopus cpaBHEHUI ¢ apu(METHUECKUMH TTPUIIOKCHUSIMHU.

12. Pemmte cucreMy ypaBHEHHI B HATYPAIBHBIX YUCIIAX {

IlocranoBka 3agaymM: VYMeEHHME pemiaTb CpPAaBHEHUS W CHUCTEMBl CPABHEHUM, IIPOU3BOAMTH
pa3ioKeHUsi KBAJpPaTUUHBIX HPPALMOHAIBHOCTEH B HENpPEpBIBHBIE JpOOH, IMPOU3BOJIUTH HHBIE
BBIYMCIICHHS U3 OCHOB TEOPHUH YMCell. Perienre cpaBHEHUH NIEPBOM CTENEHU M UX CUCTEM; PELCHUE
CPaBHEHMI € IOMOIIbIO IEMHBIX Apo0eil. PemeHne B LeabIX ynciax ypaBHEHUHN NEPBOM CTENEHU C
JIBYMSI HEU3BECTHBIMU IIPHU IIOMOLIY CPAaBHEHUIN

Xon paboTsi:

1. Pemuuth cpaBHEHUS:

Bapuanm 1 Bapuanm 2
a)3x = 6(mod9); a)4x =12(18);
b)16x = 9(mod 23); b)15x =16(mod 29);
€)243x = 271(mod 317). €)139x =118(mod 239).
Omeem: Omeem:
a)x = 2(9),%, =5(9); a)x, = 2(9), %, =5(9);
b)x = 2(23); b)x = 3(23);
c)x =112(317). c)x =147(239).
2.PemnTe cucreMy cpaBHEHUI:
Bapuanm 1. Bapuanm 2.

X = 3(mod>5); X =1(mod 3);

X = 2(mod 7); X =5(mod7);

X = 4(mod9). X = 9(mod11).
Omeem. Omeem:
X = 58(315). X =-2(231).

3. Pa3noxuts MHOTOWICH f(X) Ha MHOXKUTENN IO MOAYITIO M:
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Bapuanm 1. Bapuanm 2.
f(X)=x"+7x*+x-9, f(x)=x"-3x*-x+3,
m=13. m=7.
Omeem: Omeem:
f(X) = (x=1D?(x—2)*(mod13) f(X) = (x-1)(x-2)(x* —2)(mod 7).
4. Haiiute OCTaToOK NpH ACICHUU:
Bapuanm 1 Bapuanm 2.
13'%*-23.16**°+ 22" ma 15 297°%° 341 29.41.6"*" na 31

Petimune-xonmpons No3

TEMA: KBanpatuunbie BbIU€Thl U HEBbIUETHL. KpuTepuit Ditnepa. CumBoin Jlexxanapa.

IocranoBka 3agaun. PenieHue cpaBHEHUSI BTOPOM CTENEHU: CBEJICHUE CPABHEHUI BTOPOM CTENECHU
K JBYWICHHOMY CpPaBHEHMIO; JIBYWICHHBIE CpPAaBHEHHUS IO MPOCTOMY MOJAYINIO; KBaJpaTUUHbBIE
BBIYETHI U HEBBIUETHI; YUCIIO PEIICHUI CPABHEHUS; KPUTEpU Disiepa 11l KBaAPATUYHbBIX BBIUETOB U
HeBbIueToB. CumBod JlexxaHapa v ero CBOMCTBA; 3aKOH B3aUMHOCTH KBaIPATUYHBIX BHIYETOB.

Xoa padoThl.

47

2. Haiitu nepBooOpa3Hblii KOPEHb 110 MOIYIIO 17 ¥ COCTaBUTH TaOIHILy HHIEKCOB.

1. Beruucnutes cumBoi Jlexxanapa (gj .

3. Pemuth HeonpezeneHHoe ypaBHeHue 13X + 23y =107

4.TTocTpouTh CUCTEMBI KBAAPATUYHBIX BHIYETOB 110 IPOCTOMY MOJYJIIO 57
5. Haiitu Bce nepBooOpa3Hble KOPHU 110 Moyr0 11 n mocTpouts TabaMily HHIEKCOB
6.HaiinuTe nokazaTenpb, KOTOPOMY MPUHAUICKUT 5 IO MO0 61.
7 CocTaBUTh TAOJIMILy UHIEKCOB 110 MOAYJIIO M, B35B 32 OCHOBaHUE NIEPBOOOPa3HbINA KOPEHb {:
m=27, g=2.
8. C momoipto TabIuI U3 33J1a4u 3 PELINTe CPAaBHEHUS :

a)5x = 13(mod 27);

b)x =10(mod27).

5.2. IIpoMeskyTOYHASI aTTECTALMSA
1 cemecmp.

Bonpocm K IK3aMeH) no 0ucuunﬂune

Teopema 0 HEHYJIEBBIX PEIICHHUSIX OTHOPOJIHBIX CUCTEM.
Mertoz ocae0BaTeIbHOrO UCKITFOUEHHSI HCU3BECTHBIX.
Onpenenuteny BTOPOro MOPSIKA.

Omnpenenureny TPETHETO MOPSIIKA.

IToncranoBku. YeTHOCTH 1 3HAK ITOJICTAHOBKH.
Omnpenenenue onpeaenuTeNs MPOU3BOILHOTO MOPSIIKA.
CaoiicTBa onpenenutenei 1-3.

CoiicTa omnpenenureneii 4-6.

Brruncnenue onpenenuTesnei ¢ MoOMOMIIBI0 JIEMEHTAPHBIX MTPEOOPa30OBaHMIMA.
10 Onpenenurens Bannepmonpa.

11. MuHoOpHI 1 anredpanveckue JOMOTHEHUS.

CoNOR~ LN E
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12. Teopema Jlammnaca.

13. Pa3noxxeHue onpeaeauTess o CTpoKe U CTOJOIY.

14. TIpaBuno Kpamepa.

15. HenyneBsie pelieHns KBaJpaTHBIX OJHOPOIHBIX CUCTEM JIMHEHHBIX YPaBHEHUH.

16. KommiekcHbie uncia B airedpanydeckoi hopme.

17. T'eomeTpuieckoe MpecTaBieHue KOMIUIEKCHBIX YUCEI U OTepalii HaJl HUMU.

18. Tpuronomerpuueckas popma KOMIIICKCHBIX YHCE].

19. ®opmyna Myaspa.

20. KopHH 13 KOMIUIEKCHBIX YUCEI.

21. MHOTOYJICHBI ACTICHUS KpyTa.

22. DneMeHTapHbIe TPeoOpa30BaHUs MATPHII.

23. BrluncieHue panra MaTpuilbl.

24. Kputepuii COBMECTHOCTH CUCTEMBI INHEWHBIX YPaBHECHUM.

25. PaBeHCTBO PaHrOB CTPOK M CTOJIOIIOB MATPHIIBI.

26. CBoiicTBa PEIICHUI CHCTEM JIMHEWHBIX OJTHOPOIHBIX YPAaBHCHH.

27. dynnamMeHTalIbHAs CUCTEMA PEIICHUI OHOPOIHBIX CUCTEM.

28. O61ee pelieHue HEOAHOPOJHBIX CHCTEM JIMHEWHBIX YPaBHEHUH.

29. Onepanuu HaJl MaTPUIIAMH, UX CBOMCTBA.

30. TlonsTre 0OpaTHONM MaTPHUIIHI.

31. DremeHTapHbIEe MATPHUIIBL.

32. YcnoBus o0paTUMOCTH MaTPUIL.

33. Beruncnenne oOpaTHOM MaTPHIIBI C IIOMOIIBIO AJIEMEHTAPHBIX MPEOOPA30BAHMIA.

34. OmnpenienuTens TPOU3BEICHUS MATPUIL.

35. HeoOxomumble 1 JOCTAaTOYHBIE YCIOBUS PABEHCTBA HYIIIO ONPEICITUTEIS.

36. Teopema o paHTe MaTPUIIHI.

37. ®opmyna 00paTHOW MATPHIIBI, UCTIOIB3YIOIIAs AITreOpandecKue TOTOTHEHUS.

38. 3amucu U peleHne KBaApaTHBIX CHCTEM JIMHEWHBIX YpaBHEHUN B MAaTpUIHON (hopme

39. Onepanuu Haj MHOTOWIeHaMHU. CTENICHh MHOTOYJICHA.

40. [lenenue Ha IBY4YJIEH X — & U KOPHU MHOTOYJICHA.

41. Cxema ['opHuepa.

42. Teopema besy. Uucno kopHeit MHOTOUYJICHA.

43. Pa3nokeHrne MHOTOYJICHOB 10 CTENICHSIM JIBy4JIeHa X-a.

44, KpaTHble KOPHU MHOTOWIEHOB U UX OT/EJICHHE.

45. Teopema 0 JeJICHUU MHOTOWIEHOB C OCTaTKOM.

46. AnroputM EBKiua BeIYHCIEHUS HAMOONBIIEro OOIIETO JEIUTES.

47. Pa3noxeHrne MHOTOYJICHOB Ha HETIPUBOIUMBIE MHOKUTEIH.

48. AnreOpandeckas 3aMKHYTOCTb 110JI1 KOMITJIEKCHBIX YHCE.

49. Pa3noxeHrne MHOTOYJICHOB Ha JIMHEHHBIE MHOXKUTEITN HAJl TI0JIEM KOMILIEKCHBIX YHCE.
®opmyinsl Buera.

50. Cormpsi>keHHOCTh MHUMBIX KOPHEH MHOTOWJIEHOB C BEIIECTBEHHBIMU K03 puiinenTamu u
pasyio’keHHue MHOTOWIEHOB Ha MOJIeM AeWCTBUTENbHBIX YMCE Ha HEPUBOJUMbBIE MHOKUTEIN
IIEPBOM M BTOPOH CTEIEHEM.

51. YpaBHEeHHUS TpEThEH CTENeHH.

52. YpaBHEHHUS 4€TBEPTOU CTETICHH.

53. IIpob6nema nokamu3ai KOpHEH MHOTOUJICHA.

54. llenble u pallMOHANbHBIE KOPHU MHOTOUYIEHOB C palliOHATBHBIMU KO3 dULIIEeHTaMHU.
Kputepuii HenpuBoAMMOCTH DH3EHIITEWHA.

55. ParmonanbsHble ApodH; pa3ioKeHUe Ha MPOCTeHIme ApooHu.

56. Unrepnonsauust; Gpopmyna Jlarpanxa.

57. OcHOBHas TeOpeMa O CUMMETPUYECKUX MHOTOWJIEHAX.

58. Meton HeonpeieneHHbIX KOd(h(PUIIHEeHTOB.

59. CummeTpruecKkie MHOTOWICHBI U popMyITbl Buera.
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67.
68.
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25.
26.
27.
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CBs13b alIreOpanvecKnux COOTHOLIEHUH, KOPHEH 1 K03 (HUIIMEHTOB MHOTOUYJICHOB.
Pe3ynbpTaHT MHOTO4JIEHOB
JIMCKPMMHMHAHT MHOTO4JICHA.
HckimroueHne HeN3BECTHOM U3 CUCTEMBI JIBYX YPABHEHMS C JBYMsI HEU3BECTHBIMHU.
IIpoctoe anrebpanyeckoe pacuIMpeHue moJsl.
OcBoOoXxIeHNE OT aNredpanuecKoi HpparMoOHATLHOCTH B 3HAMEHATEE.
I'eomeTprueckue nOCTPOEHUS HUPKYJIEM U TMHEHKON U Pa3pellMMOCTb ypaBHEHUN B
panukaax.
ITocTpoeHne MpaBUIIBHBIX MHOTOYTOJIbHUKOB.
Onpenenenre TMHEWHBIX ONIEPATOPOB; IPUMEPHI ONIEPATOPOB.
Anpo u oOpa3 TuHEHHOTO oreparopa.
Onepauuu HajJ JTUHEHHBIMU OIIEPaTOPAMH .
Marpuiia JIMHEHHOTO oreparTopa.
V3MeHeHne KoOpAMHAT BEKTOpa MpH MEePexo/ie OT OAHOTO 0a3uca K Ipyromy.
Marpuna oneparopa B pa3iaMuHbIX 0a3zucax: Mog00Kue MaTpuil.
CoOcTBEHHBIE BEKTOpA U 3HAUYEHUS.
XapakTepUCTUYECKOE YpPaBHEHNUE.
JIuHelHbIe ONepaTophl C MPOCTHIM CIIEKTPOM U IIPUBEICHUE MATPUIl K JUATOHAILHOMY BUAY.
Omneparopsl 1 ynciaa PuboHayyH.
KBangparuunbie u OnnnHeitHbIE POPMBI
Metop Jlarpanxka
Merton Sxo6m.
4 cemecmp
CaoiictBa nenmuMocTu. Teopema o IeJICHUU C OCTaTKOM.
HaunGonpmmii o0mmii neaurens. Anroput™ EBknmna.
Teopema o nuneiinoi popme HOJ.
Haumensbiee ob1ee kpatHoe. @opmyna juist HaxoxaeHuss HOK.
IIpoctele unciia. beCKOHEYHOCTh MHOKECTBA IIPOCTHIX YUCEI.
Pemero Dparocdena. Pacnipenenenne npocTeixX YUCEN B HATYpaIbHOM PALIY.
OcHoBHast TeopeMa apudmernku. KaHonndeckoe npeacTaBieHue Yucia.
CyMmMa ¥ 4ucIilo HaTypalIbHBIX ACIUTENEH YHCa.
[ToHsiTHE CPAaBHUMOCTHU YHCET 110 MOJIYJIF0. DKBUBAJICHTHBIE ONIPE/ICICHHUS.
CBolicTBa CpaBHEHUN.
Kraccel BEIUETOB M CHCTEMBI BHIYETOB.
ITpuBeneHHas cuctema BbIYeTOB. [Ipru3HaK NprUBEEHHON CUCTEMBI BBIUETOB.
Komp1o knaccoB BEIUETOB.
®yHkums diepa.
Teopemsl Diinepa u @epma 1 UX IPUMEHEHUE.
CpaBHEHUs IEPBOM CTENEHU C OJTHUM HEU3BECTHBIM. Y CIIOBUS Pa3pelIMMOCTH U CIIOCOOBI
peLieHui.
Koneunslie nennsie aApodu. [Hoaxomsmue npodu. @opMysl A BBIYMCACHUS MOIXOASIIMX
po0ei.
CoiicTBa noaxoaauux Apooeil. Pemenue cpaBHeHUH ¢ MOMOIIBIO LIEMHBIX APOOEii.
AnrebGpanyeckue CpaBHEHHUS TPOU3BOJIBHON CTENEHH C OJTHUM HEU3BECTHBIM.
Teopema Buiibcona. Kpurepuii mpocTopsl.
Pemenue anrebpandyeckux cpaBHEHUH MO COCTABHOMY MOJIYIIO U MOTyIi0 P
KBanpaTtuunsie Beruetsl. Kpurepuii Ditnepa.
CumBou Jlexxanapa, ero CBOMCTBA U TPUMEHEHNE.
[Topsinok uncna no mogymto. CBOMCTBA MOPSAKA YKCHIA.
WHuaexcel U uX MpUMEHEHHUE.
ITpoBepka mpaBUIBLHOCTH apu(pMeTHUeCKuX AeiicTBUN. BBIBOI MPU3HAKOB I€TMMOCTH.
Onpenenenue JIMHBI IEPUOJA APOOH.



22

5.3. CamocTosiTeibHasi padoTa 00y4aloIerocs.

Ocob0e MecTo B OBJIQJICHUU JTAHHBIM KYPCOM OTBOJMTCSI CAMOCTOATENBHOM paboTe, KOoTopas
3aKJII0YAeTCs B CJEAYIOLIEM: CaMOCTOSITEIbHOE M3yYeHHE YacTH TEOPETHYECKOro MaTrepuarna,
TEOPETUYECKAsl IOATOTOBKA K IPAKTUYECKUM 3aHATHAIM, CHCTEMAaTHUECKOE BBIIIOJIHEHUE TOMAILIHUX
3aJlaHuH, BBHIIIOJIHEHUE UHIMBUYaIbHBIX 3aJaHUM.

Tembl (pekomendyemas iumepamypa, Gopmvl KOHMPOs)

1. Marpuis! 1 X OCHOBHBIE BU/IbI. [lnaronansHas maTpuna. CuMMeTpudHas u
KococuMMeTpHuuHas MaTpuna. Onepanuu Haa MatpunaMu. CiokeHue, BBIYMTaHHe
yMHOKeHHe Matpuil. *IlepecranoBounbie Matpulibl. yaeOHukn 1,3 3amaun Nel.15-1.19 u3
autep. [4] Omnpoc

2. CBoiicTBO omepanuii HaJ MaTpuiiamMu. TpancrioHupoBanHas MaTpura. OOpaTHas MaTpHIa.
*OproronanpHas Matpuna. Onpenenurtenu 2 U 3 nmopsaakoB. CBoMCTBa
onpenenuteneit.yaeonnku 3,4 3amaun Nel.20-1.23 u3 mutep. [4] Ompoc

3. MuHop sreMeHTa MaTpullbl. Airedpandeckoe JOMOJIHEHUE dJIEMEHTa MaTPHUIIBL.
Omnpenenurens n-oro nopsiaka. Teopema Jlammaca. *[Ipocreiinie MaTpudHbIe YpaBHEHHUSL.
yueOHuku | — MHauBuayansHble 3a1aHus 3amuTa caMocT. paboThl

4. CucteMbl TUHEHHBIX anreOpanyecKux ypaBHeHH. HecoBMecTHas U COBMECTHASI CUCTEMBI.
OmnpenenenHas U HeolnpeaeaeHHas cucTeMbl. YacTHOE U o011iee pelieHne CUCTEMBI.
DOKBUBaJICHTHBIE CUCTEMBI. METO/IbI PEIlIeHUs] CUCTEMBI N YPAaBHEHUH C N HEM3BECTHBIMU
Teopema Kpamepa. Meton oOpaTtHoit maTpulisl. *Panr matpuiibl. bazucHsie cTpoku u
cTonbupl. yueOHukHU 1-4 3amaum Ne2.11-2.15 u3 nurep. [4] Koncnekr

5. DnemeHTapHbIe Tpeodpa3oBaHusiMH HaJ MaTpuiiamu. Meton ['aycca. Pacimpennas matpuia
cuctembl. TpuBHaNbHBIC M HETPUBUAIBHBIE PEHICHUS CUCTEMBI. basucHbIe U CBOOOIHBIE
nepeMmeHHble. *dyHaaMenTanbHas COBOKYMHOCTH petieHuil. Teopema Kponekepa - Kanenmu.
2,3 3agaun Ne2.16-2.20 u3 nutep. [4] 3amura camoct. PaboThl

6. MHorouwieHsl OT 01HOM nepeMeHHo . Oneparuu Hajg MHOrowieHaMmu.[ 1-4], pedepat

7. PammonanpHble KOpHU MHOTOWIEHA. CriocoOb! HaxoxaeHus. [1-4], ompoc

8. Cxema ['opHepa u ee npumenenue. [1-4], pepepat

9. VpasueHnus 3,4 creneneit. Metoas! Kapnano u ®@eppapu. [1-4], pemenue 3agau

10. ®opmynsl Buera ans perienus ypasHenuii 2,3,4 creneneit. [ 1-4], pemenue 3anau

11. I'panuiisl BemecTBeHHBIX KopHe. CriocoOsl ux omnpenenenus. [1-4], pemenue 3aaa4d

12. Metop llItypma ju1st yTouHeHus: KopHel MHorowieHa. [1-4], pedepat

13. HectannapTHble criocoObl olpeesieHust KopHel MHorouieHa. [1-4], pemenue 3agau

14. CummMeTpryecKkrie MHOTOWIEHBI, UX CBs3b ¢ (hopmynamu Buera. [1-4], pedepar

15. Cnioco06s! pa3noKeHsi MHOTOWIEHAa OT HECKOJIBKUX NEPEMEHHBIX Ha CHMMETpUYECKHe
MHorouseHsl. [1-4], pepepar

16. Jluneiinoe npoctpanctBo. basuc. Koopaunarsr.[1,3], onpoc

17. TIpeoOpa3zoBanne KOOpAUMHAT BEKTOPA MPHU MIepexojie K HoBoMy 0asucy.[1-4], pedepar

18. JIuneiinsiii onepatop. Marpwuia oneparopa. .[1-4], pedepar

19. TIpeoOpazoBaHue MaTPHUITBI OTIepaTOpa MPH Iepexoie K HoBoMy Oaswucy. .[1,3], ompoc

20. [leiicTBus Hax muHEHHBIME omiepatopamu. .[1,3], onpoc.[1-4], pedepar

21. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HaUeHUs. .[ 1-4], pedepar

22. EBxiuioBo npoctpancTBo. HepaBerctBo Komm-bynskosckoro. .[1-4], pedepar

23. CompsikeHHBIE B CAaMOCOTIPsDKEHHBIE onepaTopsl. Mx marpumst. .[1,3], ompoc
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24. OproroHaiapHOE MpeoOpa3oBaHuUe; CBOMCTBA; MaTpulia. .[ 1-4], pedepar
25. KBagparuunsie hopmbl. [IpuBenenne kBaapatnaHoit (opMbl K KAHOHHYECKOMY BHITY C
MOMOIIIbIO OPTOTOHATBHOTO TpeoOpa3oBanusl. [1-4], pedepar
Koumponvnvie 6onpocwl 01151 camocmosmenvHol OYeHKy Kauecmed 0C80eHUs. OUCYUNTUHBL

1. Tlonstue MaTpuubl. AnredpanuecKkue onepay HajJ MaTpUIlaMU: YMHOKEHUE Ha YHCIIO,
CIIOKEHME, YMHOKEeHHe MaTpull. CBolicTBa.

2. Ompenenurensb KBagpaTHON MaTpuibl. OCHOBHBIE CBOWCTBA ONPEACTUTEICH.

3. MuHopHI 1 anredpandeckue AONOIHEeHUs. Teopema 0 pa3sioKeHUH OMPEACTUTENS 110
3JIEeMEHTaM CTPOKH U CTOJO11A.

4. Ooparnas marpuna. Teopema o0 CyleCTBOBaHUHU U €AMHCTBEHHOCTH 00OpPaTHOM MaTpPHIIHL.
ANTOPUTM BBIYUCIIEHUS] 0OPATHON MaTPHUIIBI TPU IOMOIIU 3JIEMEHTapHBIX PEOOPA30BaAHUMA.
Haxoxnenne o0patHOi MaTpHIIB B TEPMUHAX OTPEIEIUTENCH.

5. Cucrema nmuneitnsix ypaBuenuit (CJIY) ¢ n nepeMeHHbIMU (001U BUJT). DIeMEHTapHbIE

npeoOpazoBanust CJIY. Meron ["aycca pelienus cucteMbl m- JTMHEWHBIX YpaBHEHUM € n-

nepemeHHbIMHU. Teopema 006 onpenenennoctu CJIY.

[TpaBuno Kpamepa penieHust CUCTEMBI N JIMHEHHBIX YPABHEHUI C N IEPEMEHHBIMMU.

Pemenne CJIY maTpuyHbIM MeTO1OM. MaTpU4yHbI€ ypaBHEHUS.

[TonsTe BekTOpHOrO NpoctpancTaa. [Ipumepsr.

© o N

Jluneiinas 3aBUCMMOCTh U HE3aBUCUMOCTH CUCTEMBbI BEKTOpOB. CBOMCTBA.

10. 10.ba3uc cucremsl BekTopoB. Teopema o yuciie BEKTOPOB 0a3MCOB OJTHOW U TOU )K€ CHCTEMBI
BEKTOPOB.

11. Panr matpuubl. Metos okallMIISIOIIMX MUHOPOB. BbluncieHre paira MaTpULbl C TIOMOIIBIO
3IIEMEHTapHBIX IpeoOpazoBanuii. [Ipumepsr.

12. ba3uc u pa3MepHOCTh BEKTOPHOTO IIpocTpancTBa. CBOWCTBA pa3MEPHOCTH BEKTOPHOTO
IIPOCTPAHCTBA.

13. dynpameHTanbpHas cucTeMa pereHuit ogaopogHon CJIY.

14. Kputepuii COBMECTHOCTH CHCTeMbI TUHEHHBIX ypaBHeHUH( Teopema Kponekepa — Kanenm)
VYcnoBus onpeeeHHOCTH U HEOIIPEIETICHHOCTH COBMECTHOM CUCTEMBI JIMHEWHBIX
ypaBHeHuu. [Tpumep.

15. [lonsiTHe W TIpeICTaBlIeHNE KOMIUIEKCHBIX YHcell. [ eoMeTpuyeckoe n300pakeHne
KOMIUIEKCHBIX uncel. JlelcTBUS HaJl KOMIUIEKCHBIMU YUCIIAMU: CIO0XKEHHUE, BBIUUTAHUE,
YMHOXEHHE, JIeJICHUE.

16. 3Brieuenne KOpHEW U3 KOMIIEKCHBIX Yrcel. KopHU MHOTOUYJICHOB.

17. Yrto Takoe JIeKCUKOrpapuIecKkoe pacroioKEeHNEe MHOTOWICHA?

18. Kakue BUBI MHOTOYJICHOB OBIBAIOT?

19. Yro takoe kopHu MHorouwneHa? Kak onpeneiauts ux rpaHuLbI?

20. ChopmynupyiTe OCHOBHYIO TEOPEMY alreOphbl.

21. Kakoe npuMeHeHHe cxeMbl ['opHepa 17151 MHOTOUJIEHOB?

22. Kaxoii anroputm meroaa Kapnano?

23. Kakoii anroputm metona deppapu?

24. BeiienuTe OCHOBHBIE METO/IbI PELLICHUs YpaBHEHU 4 cTerneHu?

25. Uro takoe cummetpuueckuid MHOrousieH? Kakas cBsizb ¢ popmynamu Buera?

26. JIns yero nyxen meton lItypma? Kakoii anroputm ero BbIIOTHEHUS?
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27.Yto Takoe nuHEHHOE mpocTpancTBo? UTo Takoe 6azuc?

28. Kak ocymiecTBUTh Mepexo/1 OT OJJHOTO Oa3uca K 1pyromy?

29. Yto Takoe TMHEHHBIN onepaTop, JIMHEHHOEe MpeodpazoBanue?

30. Ompenenenrie MaTpUILIbI JIMHEHHOTO ONEpaTopa.

31. Yro Takoe XapaKTepUCTUYECKOE YpaBHEHHE, XapaKTePUCTHUECKUE KOPHU?

32. Yro takoe coOcTBeHHBIH BekTOp? Kak cBs3aHbl COOCTBEHHBIE YHCTIA C XapaKTEPUCTHUECKUMHU
KOPHSIMH MHOTO4JIeHa?

33. Kakue oneparopbl Ha3bIBaIOTCS CONPSKEHHBIMH, CAMOCOIPSKEHHBIMU?

34. Yto Takoe opToroHajibHoe peodpaszoBanre? Kak 0HO CBsI3aHO C JIMHEHHBIM
npeoOpa3zoBaHueM?

35. Jlaiite onpeneneHue OrmmHEHON HOPMBI?

36. Kakue criocoObl puBeAeHUs KBaAPATUIHON (POPMBI K KAHOHUYECKOMY BUY?

®onx  oneHouyHblx  MarepuasioB  (POM) s TpoBEeNEeHHMs  aTTECTAllMM  YPOBHS
c()OPMUPOBAHHOCTH KOMITETCHIIMI OOYYAIOIIUXCS 10 JUCHUIUIMHE O(OpPMIIIETCS OTICIIBHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOINYECKOE U UHO®OPMAIIMOHHOE OBECIIEYHEHHUE JUCLMUII-

JIMHbI
6.1. KuuroobecrneueHHOCTH
HaumeHnoBanue nutepaTypsl: aBTOp, Ha3BaHUE, BUJ U3~ Ton KHUT'OOBECIIEHEHHOCTb
HUS, U371aTEIbCTBO U3JaHUSA

Hanuaue B anexTpoHHoM kartanore ObC

OcHoBHas nuTeparypa™

1. JI.B. Becenona, O.E. TuxonoB Anre0pa u Teopust 4ucet 2018 OBC «KoHCynbTaHT CTyACHTa»
[Drex-TpoHHbIii pecypc] : yuebHOE mo-cobue / JI.B. Bece- http://www.studentlibrary.ru/book/ISBN9785
moBa, O.E. Tu-xonos. - Kazauns : Usgarenscteo KHUTY, 788216362.html

2014.

2. Unbun B.A., Kum I /1. JIuneitnas anreOpa u aHaauTHye- 2019 SBC «KOHCYBTAHT CTY/IEHTa

cKast reoMeTpust [IneKTpOHHEIii pecype] : yuelmnk / B.A. http://www.studentlibrary.ru/book/ISBN9785
Wnbun, I'.. Kum. - M. : IIpocnekt, 2015 — 225¢ 392163397 .html

3.B.1. AnTtoHoB, M.B. Jlarynosa, H.U. Jlo6koga, 10./1. 2018

MaxcumoB, B.M. CeméHnog, FO.A. XBaroB JIuneii-

Has anrebpa u aHamuTH4YecKas reomeTpust. OTOPHBINA KOH- OBC «KoHCynbTaHT CTyICHTa»

criekT [DneKkTpoHHsIi pecype] : yueb. mocobue / B.U. AH- http://www.studentlibrary.ru/book/ISBN9785
ToHOB, M.B. JlarynoBa, H.U. Jlobkoga, 10.J]. MakcumoB, 392168934.html

B.M. CeméHnos, 10.A. XBaros. - M. : Ilpocnekr, 2015 —

144c

4 H.J. 3omotapépa [fl np.]; mox pen. M. B. ®emorosa A- 2019 IBC «KOHCYLTAHT CTy ICHTay
reOpa. YriryOlieHHBIH Kype ¢ PEICHUIME U yKa3aHHAMH

D . 1/HIL3 N ) http://www.studentlibrary.ru/book/ISBN9785
JIEKTPOHHBIA pECYpPC J. 3omoTap€sa u Ap.; IO pen. 996328017.html

M. B. ®enorosa. - M. : BMUHOM, 2015 — 240c¢

JlononHuTenpHas IuTepaTypa

1.Iadapesuy U.P., Pemuzos A.O. Jluneitnas anredpa u 2016 OBC «KoHCYJbTaHT CTyIEHTa»
reomerpus. [Daextpounsiii pecype] / Iadapesuy U.P., http://www.studentlibrary.ru/book/ISBN9785
PemuzoB A.O. - M. : DUSMATIIUT, 2016.- 512 ¢ 922111393.html

2.T'ensdpang U.M., llens A. Anrebpa. [D1eKTpOHHBIN pe- 2015 OBC «KoHCynbTaHT CTyACHTa»

cype] / Tenspang UM., lllens A. - 2-¢ u3a., HCIp. U JI0- http://www.studentlibrary.ru/book/ISBN9785
nosH. - M.: MITHMO, 2015. -144 ¢ 940574507 .html

3.Kouerona }0.B., lllupmosa E.E. Anre6pa. Koneunomep- 2017

N . OBC «KoHCYNbTaHT CTYISHTa»
HBIE TIPOCTpaHCTBa. JInHEeitHbIe onepaTopsl [ DIeKTPOHHBIH http://www.studentlibrary.ru/book/ISBN9785

pecypce] : kypc nexuuii / FO.B. Kouerosa, E.E. IlIupmioga. -
M. : TIpomereii, 2017. — 80 c 704224549 html
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4 Enmxun B.E. AnreOpa u Teopus mpeaesioB. DIeKTUBHBINA 2016 OBC «KOoHCYNIbTaHT CTYICHTa
Kypc [Dnextponnsrii pecypc] / Enuxun B.E. - M. : BU- http://www.studentlibrary.ru/book/ISBN9785
HOM, 2016.-352 ¢ 996309573.html

6.2. [lepuoanyeckue U3IaHUA
1. Hay4yHo-nonynsipHbIii hu3HKO-MaTeMaTHIeCKuid )KypHai "Ksant"
http://kvant.mccme.ru/key.htm
2. Kypnan "N3Bectus Poccuiickoii akagemun Hayk. Cepus Matemarudeckas"
http://www.mathnet.ru/php/journal.phtml?jrnid=im&option_lang=rus
3. Cubupckuii MaTeMaTUIECKUIN KypHaT
http://www.emis.de/journals/SMZ/attention.htm
4. Kypnan «MartemaTudeckrue 3aMeTKN
http://www.ams.org/mathscinet/search/journaldoc.html?jc=MATZA1
5. KypHait BBIYMCIMTEIbHON MaTeMaTUKU M MAaTEMaTHIECKON (PU3HKHU.
6. BectHuk Camapckoro rocyjapcTBEHHOTO TeXxHU4Yeckoro yHuBepcurera. Cepus Gpusmko-
MAaTCMAaTUYCCKHUEC HAYKU
6.3. UuTepHeT-pecypcehl

. https://ru.wikipedia.org/wiki
. http://neerc.ifmo.ru/wiki/index.php?
. http://www.mccme.ru/free-books/pdf/alfutova.pdf
. www.intuit.ru/studies/courses/616/472/info
. http://lwww.exponenta.ru/educat/class/courses/student/la/examples.asp TECThI It CAMOKOHTPOJIS -

fen.distant.ru/test/math/3/test-3.htm
. http://wwwecdl.bmstu.ru/fn1/LinAlg.pdf
7. http://www.resolventa.ru/metod/student/linalg.htm
8. MznatenscTtBo MITHMO [Dnextponusiii pecype]. — URL: www.mccme.ru/free-books. CBo6oiHO

pacrpocTpaHsieMble KHUTH.

9. Maremaruueckast Oubdnuoteka [DnexkrpoHHslid pecypc]. — URL: www.math.ru/lib.bonsimas 6u6-

g1~ WN B

(2]

JTUOTEKa, CoJiepKaliasi Kak KHUTH, TaK U cepun Opoitop, cOopaukoB. B Oubiamnorexe mpencras-
JICHBI HE TOJIBKO KHUTHY TI0 MaTeMaTHKe, HO U 110 (PU3UKE U UCTOPUU HAYKH.
10. O6pazoBarenbHbII MaTeMaTHYeCKU caliT [DnekTpoHHbIH pecype]. — URL:
http://www.exponenta.ru Comepkut Marepualsl o padote ¢ MareMaTnyeckumu nakeramu Mathcad,
MATLAB, MathematicalMaple u np., MeToandeckue pa3paboTKH, IPUMEpPHI peIlIeHHs 3a/1a, BbI-
MOJTHEHH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Jlns peanu3aiyy JaHHON AUCHUILUIMHBI UMEIOTCS CTIeUalIbHbIE TOMELIEHUs ISl IPOBEIECHUS
3aHATUN  JIEKIMOHHOTO THMA, 3aHATHH  MPAaKTUYECKOro/1abopaTOpHOrO  THIA, KYpPCOBOTO
NPOEKTHUPOBAHUS (BBINOJHEHHUSI KyPCOBBIX padoT), TPYNIOBBIX U MHIUBHYaJIbHBIX KOHCYJIbTALUH,
TEKYLIEro KOHTPOJII M MPOMEXYTOYHON aTTecTallld, a TakXKe MOMELICHUs I CaMOCTOATENbHOM
paboTsI (yka3aTh HeoOxonumoe). [IpakTruueckue padotsl nposoasrcs B 230, 241, 237

VYyeOHble ayAUTOPUH [T IPOBEACHUS JIEKLIMOHHBIX U CEMUHAPCKUX 3aHsAThii- 230, 129



https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
http://neerc.ifmo.ru/wiki/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D1%8B_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B_%D0%B8_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B8_%D1%87%D0%B8%D1%81%D0%B5%D0%BB
http://www.mccme.ru/free-books/pdf/alfutova.pdf
http://www.resolventa.ru/metod/student/linalg.htm
http://www.exponenta.ru/

PaGouyio mporpammy coctasun Al OZZ//)Q%OKCI HIO . qoyehm
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Penienzent
(mpexcrasurens paboronarens) MAOY «COILI Ne25 r. Bragumupay
3amecturens aupexropa [lasnunckas T.1O. W
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[IporpamMma paccmoTtpena u o00peHa Ha 3aceanun kapeapsr GMOuUT

[Ipotokon Ne 4/ ot 30 0F 464/ rona /p %

3asenyronmuii kadenpoii FO.10. Esceena

MOJIUCH)
Pa6oyas nporpamma paccmoTpena u 0,100pesa
Ha 3aceflaHMd y4eOHO-MeToauuecKod komuccun Hanpasfepus 44.03.05 — Ilemarormueckoe
obpazoBanue (¢ AByMs POPUIIAMH TIOATOTOBKH)
[Ipotokon Ne  / ot 3/ 8/ A0f{ rona
IIpencenaresns KOMUCCHHU M5 4%0%

(PHO, 10KHOCTD, NOAMHCH)

JIMCT NEPEYTBEPX/JIEHUS
PABOYEN NMPOT'PAMMBI AMCLUTIIIUHBI

PaGouyas nporpamma o106pena na 20 /20 yueOHBIH roga

ITporokoun 3acenanus kadeapbi Ne oT roja

3aBenyromuii Kadeapoit

Pa6ouas nporpamma ono6pena ua 20 /20 y4eOHBIl rosia

ITporokou 3acenanus kadenpsr Ne oT roja

3aBenyromuii kadeapoi

Pabouas nporpamma o06pena na 20 /20 yueOHbli rojia

[TpoToxoun 3acenanust kadeapsl No oT roja

3aBenyromuii kKagenpoit




