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1. IMosicHuTeNbLHAA 3ANMUCKA

Pabouast mporpamma AMCIUIUIMHBI COCTaBlieHa Ha OcHOBe ydeOHoro rmiaHa 44.03.05
[lenarornyeckoe obpazoBanue no npopmriMm Marematnka, Uupopmaruka 2022 roxa Hauana
MOJIFOTOBKHU.

2. IlepeyeHb MIAHHPYEMBIX Pe3yJIbTATOB O0y4YeHHsl MO TUCIUILIAHE, COOTHECEHHBIX €
IJIAHUPYEMBIMHU Pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl
ey TUCHUTIAHBI

Lenpto yueOHONM nucnUIUIMHBL "AnreOpa"sBisercs (QOpMHUpPOBAHHWE Y CTYICHTOB
KOMIIETCHIIN, HEOOXOAWMBIX [UIsl OCYIIECTBICHHUS NPO(HECCHOHATBLHOW NeATEIbHOCTH, IS
peanuzanuu 00pa30BaTENbHBIX MPOrpaMM IO Y4eOHBIM MpeAMETaM B COOTBETCTBUU C

TpeOOBaHUSAMHU 00pa30BATEIbHBIX CTAHIAPTOB.

3agaun AMCHMIIINHBI

3amaun AUCIUIUTMHBL (POPMYIHUPYIOTCS CIEAYIOIINUM 00pa3oM:

- (dopmupoBanue Yy oOydyaromerocs KOMILUIEKCAa 3HAHWM, YMEHUW ¥ HaBBIKOB,

HeO6XO,I[I/IMHX 1A pealin3alilin 06paSOBaTeJ'IBHBIX nporpamMmm 110 MarTCMaTuKe B COOTBETCTBUU C

Tpe6OBaHI/I${MI/I 06paSOBaTeJ'IBHBIX CTaHIapTOB,

- Pa3BUTHUC NHTCJUICKTYAJIbHbIX U O6H.I€Ky.]'II>TypHBIX CIIOCOOHOCTEMN 06y‘IaI-OH_II/IXC$I.

3HaHuda U ymenusi oﬁyqalomerom, (l)ole/IpyeMble B pe3yJjibTaTe OCBOCHUSA NUCHUIIJIUHDBI

Koanl

B pe3yJsibrare uzy4eHusi JMCHUILIAHBI «AJITe0pa» CTyAeHT J0/LKeH 00/1a1aTh dOpMEDYeMBIX
CJIeTYIOIIMMHU KOMIIeTeHIMSMU: N

KOMIIeTeHIIUI
YuauBepcanbhbie komnerenunu (YK):
Cnoco0OeH OCyIIECTBISATh MOHWCK, KPUTHYECKUW aHalu3 U CHHTE3 YK-1
uH(pOpMallMK, TPUMEHATh  CHUCTEMHBIH  MOAXOA  JUIsl  pPELICHMS
IIOCTaBJIEHHBIX 3aa4.
IIpogeccnonanbubie komnerenuun (I1K):
CnocoOeH ocBauBaTh M UCHOJb30BaTh TEOPETUYECKHE 3HAHUSA W I1K-1
NPaKTUYeCKHEe YMEHUS U HaBBIKM B MPEIMETHOW 00JacTH MpH pelieHUH
npoecCHOHATIBHBIX 3aa4

I/IHIII/IKaTOPLI JOCTHKCHUA KOMIICTCHIIUHA

Kon u

HAaUMEHOBAHUE HanmeHnoBaHne MHINKATOPATOCTIKEHHSI KOMITETCHIINN

KOMIETEHLIUU
VYK-1. Cnocoben YK-1.1
OCYILECTBIIATh JleMoHCTpHUpYyeT 3HaHUE OCOOCHHOCTEW CHUCTEMHOTO M KPUTHYECKOTO
TIOUCK, MBIIUIEHUSI, apTYMEHTUPOBAHHO (OPMUPYET COOCTBEHHOE CYXKJEHUE U
KPUTUYECKUIA OLIEHKY HH(OpMaIMH, TPUHUMAET 000CHOBAHHOE PEIICHUE.
aHaJIN3 U YK-1.2
CUHTE3 [Mpumenstier iornaeckue (hopMbI M MPOLIEAYPBI, CIOCOOEH K pehIeKCHH T10 TIOBOJTY
uH(popManuu, COOCTBEHHOM U Uy»KOW MBICITUTETLHOM JIeSTEITbHOCTHL.
IPUMEHSITD YK-1.3
CHCTEMHBIN TIOAXO0A | AHANIM3UPYET WCTOYHUKA WHQPOpPMAIMKA C TENBI0 BBISBICHUS UX
JUISL peLIeHus IPOTHBOPEYMI U TIOMCKA IOCTOBEPHBIX CY>KICHUH.
MOCTaBJIEHHBIX




3a7a4.

ITIK-1. Criocoben
OCBaMBaTh U
HCIIOJIb30BaTh
TEOPETUYCCKHE
3HAHUS U
MIPAKTUYCCKHE
YMEHUS ¥ HaBBIKH B
MPEIMETHOM
o0nacTu npu
pelIeHun
npodecCHOHATBHBIX
3a1a4

MK-1.1

3HaeT CTPYKTYpy, COCTaB W AMJAKTUYECKUE CIWHUIIBI TPEAMETHOU
o0nactu (IpernoaaBaeMoro npeaMeTa).

MK-12

YMeer OCyIIEeCTBIATh OTOOp Y4eOHOrO COZEpKaHHs UIS €r0 pealn3aliii B
pazmuHbIX hopmax o0ydeHus B coorBeTcTBUH ¢ TpeboBanusiMu PI'OC OO.
IMK-1.3

JleMoHCTpHpYyeT yMeHHe pa3pabaThiBaTh pa3iUYHbIC (HOPMBI YUeOHBIX
3aHATUH, TPUMEHATH METOJbI, IPHUEMbI M TEXHOJIOTMHU OOY4EHUs, B TOM
qrciie nHHOPMAIOHHBIE.

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Huctumumnaa b1.0.07.01Anre6paotHocutcst kK Moayio «lIpeaMeTHO-METOqMUECKUil 10
MaTeMmatukey obs3aTtenpHoiyacTu 6moka 1/luciuuniauae! (MOIYIN).

[IporpamMMa Kypca mnpeanosiaraeT Hajauuue y oO0y4arolmuxcs 3HAHUHM [0 JUCIUIUIMHAM!
reoMeTpHs, MaTeMaTUYeCKUN aHalu3, a Takke 3HaHuM, CHOPMUPOBAHHBIX MPU HU3YUYECHUU
HIKOJIBHOTO Kypca anreOpsl.

JIMCUMIUTUHBL, U1 U3y4YeHHUsS] KOTOPBIX HEOOXOAMMBI 3HaHUS TaHHOTO Kypca: ['eomerpus,
Maremaruueckass joruka, JluckperHas maremaTtuka, Teopusi uucesn, 3ajadd TMOBBIIICHHOMN
TPYIHOCTH N0 Maremaruke, YucioBble cucTembl, Teopuss BEpOATHOCTEH W MaTeMaTHYecKas
cTaTUCTUKa, MaremMaTnueckoe MoAeIMpoBanre, MeTo bl ONTUMU3ALIHH.

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI

Buabl yueOHBIX 3aHATHH Ipome
g Bce KonTtakTHas JKYTOYH
[P)
Pa3znen/Tema z qraoc padota (ayn.) CPC . ::c .
U .
Jlekuuu 13 —
Paznen 1 1 96 18 30 48
Tema 1.1. DnemeHTsI TEOPHUH
MHOKeCTB. Asiredpandeckue 1 24 4 8 12
onepauuu. Anredpa
Tema 1.2. Matpunsl u onpeaenuTenu 1 40 8 12 20
Tema 1.3. vCI/ICTCMLI JINHENHBIX 1 32 6 10 16
ypaBHEHHH
Paznen 2 1 84 18 24 42
Tema 2.1. AnreOpanyeckue 1 32 6 10 16
ctpykrypsl. ['pynmna. Konsno. I[Tone
Tema 2.2. Apudpmernueckoe 1 20 6 4 10
BEKTOPHOE IPOCTPAHCTBO HAJ MOJIEM
Tema 2.3. buHapHble OTHOIIEHUS 1 32 6 10 16
IIpoMe:xyToyHast aTTecTAlUA - 1 36 36
IK3aMeH
HUTOTI'O B 1 cemecTpe 216 36 54 90 36
Pasznen 3 2 44 10 12 22
Tema 3.1. KommiekcHble yncia 2 20 4 6 10




Buabl yueOHbIX 3aHATHH IIpome
? Bce KonTakTHast JKYTOYH
Pa3ngen/Tema % ql;loc pa6ora (ayx.) CPC o :eﬂc .
o Jleknun 3 st
Tema 3.2. Anrebpandeckue
CTPYKTYpPBI U cUCTeMbI. I3oMopdusm. 2 24 6 6 12
I"'omomMopuzm
Pa3pgen 4 2 28 8 6 14
Tema 4.1. JIuneiinoe (BEKTOpHOE) 2 20 6 4 10
MIPOCTPAHCTBO.
Tema 4.2. I3omopu3M THHEHHBIX 2 5 5 9 4
MIPOCTPAHCTB
IIpomexyTouHAst aTTECTALMSA -
3a4er 2
HUTOI'O Bo 2 cemecTpe 72 18 18 36
BCEI'O 3a 1 kype 288 54 72 126 36
Pazngen 5 3 68 10 24 34
Tewma 5.1. EBKIIUI0BBI BEKTOPHBIE 3 20 5 8 10
MIPOCTPAHCTBA
Tewma 5.2. JIuneiinbie onepaTtopsl 3 28 4 10 14
Tema 5.3. CoOcTBEHHBIE 3HAYEHUA U
COOCTBEHHBIC BEKTOPHI JINHEWHOTO 3 16 2 6 8
oreparopa
Tema 5.4. KoJb1io TMHEHRHBIX 3 4 9 0 5
OTIepaToOPOB
Pa3zngen 6 3 40 8 12 20
Tema 6.1. KBagparuunsie hopMbl 3 32 4 12 16
Tema 6.2. Konb1o Hesnpix yucel 3 8 4 0 4
IIpomexyTouHast aTTeCTANMSA - 3 36 36
IK3aMeH
HUTOTI'O B 3 cemecTpe 144 18 36 54 36
Pazgen 7 4 48 12 12 24
Tema 7.1. MHOTOYJICHBI OT OJHOU
nepeMeHHo# Haj mojeM. KomibIio 4 24 8 4 12
MHOTOYJIEHOB
Tema 7.2. MHOro4JIeHBI HAaJ I10JIEM 4 12 5 4 6
paIMoOHaTBHBIX YHCEN
Tema 7.3. MHoOTOWIEHBI HAT TOJIEM
IENCTBUTEIHLHBIX U Ha IIOJIEM 4 12 2 4 6
KOMILJIEKCHBIX YHCEl
Pa3gen 8 4 24 6 6 12
Tema 8.1. 3neMeUHTLI Teopuu 4 21 5 3 5
KOHCYHBIX ITOJICH
Tema 8.2. MHOTOJIEHEI OT 3 23 4 3 7
HECKOJIbKUX MEePEMEHHBIX
IIpomeskyTOUYHAS aTTEeCTALMS -
3a4er
HUTOI'O B 4 cemecTpe 72 18 18 36
BCETI'O 3a 2 kypc 216 36 54 90 36




CoaeprkaHue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Jlexknun

Paznen 1.

Tema 1.1. DiieMeHTBI TEOPUU MHOKECTB. AJIredpandecKkue onepanuu. Ajireopa

[Tonstue mHOkecTBa. Onepanuu Haj MHOKecTBaMU. OCHOBHBIE CBOMCTBA Ollepauii Ha/l
MHOKecTBaMu./{uarpammel  Ditniepa-Benna. Ilpsimoe mnpousBeneHne MHOKeCTB.OCHOBHBIE
YUCJIOBBIE MHOKECTBA.

Anrebpanueckue onepauuu. [loHsTue anreGpsl.

Tema 1.2. MaTpuubl 1 onpeaeuTe Il

Onepanuu Hag MaTpULIAMU U UX CBOMCTBA.

Onpexnenurens KBagpaTHOW Marpulbl 2-ro, 3-ro U n-ro nopsakoB. CBoiicTBa
onpenenureneil. MUHOpPBEI U anredpanyeckue JONOIHEHUS JIEMEHTOB KBAaJIpaTHOW MaTpPHUIBL.
Pasnoxxenue ornpenenuTens Mo 3JIeMEHTaM CTPOKH win ctonbna. Heobxonumoe u 1ocTaTtodunoe
YCIIOBUE PAaBEHCTBA HYJIO onpezaenutend. Onpenenurens NPOU3BENCHUS MaTpull. MHUHOpHI K-
TOT'O IIOPsIIKa MaTpULIbl. BerduciieHue onpeaenuresnen.

ITonatue oOpaTHOM MaTpuIlbl, CBOMCTBa OOpaTHMMbIX MaTpHll. YcCJIOBHE O0OpaTUMOCTH
matpull. [TpaBuiio BeryrcieHuss 0OpaTHON MaTpPHULbL.

Teopema o panre wmarpunbl. OJeMEHTapHble MPeoOpa3oBaHUS CTPOK MAaTPHUIBL.
CrpoueuHblii M CTOJOLEBBIA paHIU MaTpPULbl, MX HEU3MEHSEMOCTh IPU DJIEMEHTapHBIX
npeoOpa3oBaHusXx. PaBeHCTBO CTPOYEYHOro M CTOJIOIEBOrO paHroB Mmatpuilbl. IIpuBenenue
MaTpHULIbI K CTYIIEHYaTOMY U IIPUBEJIEHHOMY CTyIlleHYaToMy BuaaM. [IpaBuiio BeIuMcCiieHUs: paHra
MaTpHULIBL.

Tema 1.3. Cuctembl JuHeiinbIx ypaBHenuii (CJIY)

[lonatne cuctemMbl JMHEHHBIX YpPAaBHEHMH C 7 IEPEMEHHBIMU (HEU3BECTHBIMH).
BektopHas u maTpuuHas (opMbl 3aIUCH CUCTEMBl JIMHEHWHBIX ypaBHEHHH. OnpeneneHue
pEILLIEHUs] CUCTEMBI, €€ COBMECTHOCTH.

OcHoBHast MaTpHlla U paclIMpeHHasi MaTpULa CUCTEMBbI. DJIEMEHTapHbIe IPe0Opa3oOBaHus
ypaBHEHMI cUCTeMbl. PaBHOCWIIbHBIE CHCTEMBbI JIMHEHHBIX ypaBHeHUH. Merton ['aycca (meton
Kopnana-T'aycca) pemieHuss cucteM JHHEHHBIX ypaBHeHUH. Kputepuii coBMeCTHOCTH,
MCCJIEJOBAHUE CUCTEMBI HA COBMECTHOCTb.

3anuch U pelieHue CUCTEMbI 7 JTUHEHHBIX YpaBHEHUH C 7 HEU3BECTHBIMU B MaTpPUYHOM
Buze. Meron obparHoii matpuubl. [IpaBuno Kpamepa pemieHust TaKUX CUCTEM.

Onnoponnsie CJIY. ®dynmameHTalbHas cuctema pemeHuid ogHopoanou CJIY. Caszb
MEX1y pemeHusMu HeonHopoaHod CJIY m pemeHusMH COOTBETCTBYIOUIEM €l OJHOPOIHOMN
CIIy.

Pa3znea 2.

Tema 2.1. Anredpaundeckue cTpykTypbl. I'pynna. Koasio. IToJe

Anrebpanyeckue onepamuy U uX cBoicTBa. Anredpandeckasi CTpyKTypa.

HeiitpanbHble 1 CHMMETPUYHBIEC 3JIEMEHTHI.

ITonsatue rpynmsl. [Ipumeps! rpymi.

[Tonstue kompua. Ilpumeps! konerl.

[Tonsatue nons. [Ipumepsl nmonen.

Tema 2.2. Apudpmernueckoe BeKTOPHOE NMPOCTPAHCTBO HAJ MMOJIeM

Apudmernueckoe n-MEepHOE BEKTOPHOE NPOCTPaHCTBO Haj moneM P. JleiicTBus Hax
BEKTOpaMH, WX CBOMcCTBa. JIMHEitHbIe KOMOWHAIHMHM BEKTOPOB. JIWHEWHas 3aBUCHUMOCTh U
HE3aBUCUMOCTb CUCTEMBI BEKTOpPOB. ba3uC KOHEYHOUW CHUCTEMBI BEKTOPOB. PaHr KOHE4HOU
CHUCTEMBI BEKTOPOB M €r0 CBOMCTBA.

[IpocTtpaHcTBO  pemieHHWd  CUCTEMBI  OAHOPOJHBIX  JIMHEMHBIX  ypaBHEHHIA.
@yHIaMeHTalbHasl CUCTeMa PelIeHUH Kak 0a3uc MpOCTPaHCTBA PEIIEHUH CHCTEMBI OTHOPOIHBIX
JIMHEUHBIX YPaBHEHUMN.

5



Tema 2.3. BuHapHble OTHOLIEHHUS

bunapusie orHomeHnus. [Ipeacrapienre OMHAPHBIX OTHOIICHUN rpadamu.

Bunet  OMHapHBIX ~ OTHONICHW HAa  33JaHHOM  MHOXECTBE:  PEQIIEKCHBHOE,
aHTUpe(]IeKCUBHOE, CHUMMETPUYHOE, aHTUCUMMETPUYHOE, TPAH3UTHBHOE; OTHOIICHHUE
HKBHUBAJIEHTHOCTHU, OTHOILLIEHUE MOPSAKA.

Paznen 3.

Tema 3.1. KomniexkcHbie yncia

[locTtpoeHne 1O KOMIUIEKCHBIX YHCEN KAaK MHOXECTBA YIOPSJOYEHHBIX IHap
JEHCTBUTENIBHBIX YHcell. [ eoMeTprueckoe npeaCcTaBIeHHe KOMIUIEKCHBIX YHCEN U OIlepaluil Hall
HUMH. AnreOpandeckas (hopMa KOMIUIEKCHOTO YHUCIIa.

ConpskeHHbIE KOMIUIEKCHBIE YHCIIAa U UX CBOMCTBA. MOylIb KOMIUIEKCHOIO YHCJIA.

Tpuronomerpuueckas ¢opma komriekcHoro uucna. KopHu n-oii cremenn u3 1, ux
cBoiicTBa. KopHH 7-01 cTENeHn U3 NpOU3BOJILHOI0 KOMILIEKCHOTO yncia. Popmyna Myaspa.

Tema 3.2. Anredpandeckue CTPYKTYpbI U cuctemsl. U3omopgpuszm. 'omomopdpusm

bunapHble onepauuu 1 ux cBoicTBa. Anredpandeckas CTpyKTypa.

[Tonsatne rpynmnsl. [Ipumepsl rpynn. Iloarpynnsl. L{ukinueckue rpynmsl, UX CBOMCTBA.
N3omopdusm 1uknuyeckux rpymn. Teopema Komu. @axtop-rpynma. M3omopdusm u
roMOMOp(}U3M TPYIII, UX CBOHCTBA.

[TonsaTue xonbla u noaxoibla. M3omopdusm konen.

[Tonstue mons. Ilpocreiimme cBoiicTBa mons, npuMmepsl. lloamosie, ero cBoOMCTBa,
IIPUMEPBHL.

[Tonstue anredpanyeckoit cucremsl. zomopduszm. ['omomophuzm.

Paznen 4.

Tema 4.1./IuHeiiHoe (BeKTOPHOE) MPOCTPAHCTBO

[TonsiTre BekTOpHOrO IpocTpaHcTBa. IIpocreimme CBONMCTBA BEKTOPHBIX IPOCTPAHCTB.
JIuneiiHas 3aBUCUMOCTh U HE3aBUCUMOCTb CHCTEMBI BEKTOPOB. [I0AIPOCTpaHCTBO BEKTOPHOIO
npoctpaHncTBa. JInHeiHas 00ogouka MHOkKecTBa BeKTOpoB. Cymma noamnpocTpancTs. JIuneiiHbie
MHOTr000pasus.

ba3uc u pasmepHOCTb BEKTOPHOTO MPOCTPAHCTBA, KOOPAWHATHI BEKTOPOB B 33aJaHHOM
6a3uce. Marpuia nepexona.

Tema 4.2. U30Mop(pu3M JIMHEHHBIX MPOCTPAHCTB

N3oMopp13M KOHEUHOMEPHBIX BEKTOPHBIX MPOCTPAHCTB.

Paznmea 5.

Tema 5.1. EBKJIN1I0BbI BEeKTOPHBIE IPOCTPAHCTBA

CkassipHOE YMHOXKEHHE B BEKTOPHOM ITpocTpaHcTBe. OpTOroHanbHasi CHCTEMa BEKTOPOB.
IIpouecc opToroHain3anuu.

EBkinnoBo BekTopHOe mpocTpaHcTBO. Hopma BekTopa. OpTOHOpPMHUpPOBaHHBIM Oa3uc
€BKJINJI0Ba MpocTpaHcTBa. Mi3oMopdr3Mbl €BKINAOBBIX IPOCTPAHCTB.

Tema 5.2. JIuneiiHble onepaTopbl

JluneitHble oToOpaskeHUs: U omneparopbl Hax mojem P. IIpumepsl, cBoicTBa JTMHEHHBIX
OIIepaTOPOB BEKTOPHOI'O MPOCTPAHCTBA HAJ MPOU3BOJIHBIM IoJIeM. SIapo M o0pa3 JMHEeiHHOoro
oreparopa.

[IpencraBieHne JHMHEWHBIX ONEpPaTOpoB MaTpuuaMu. PaHr muHEiHOro ormneparopa.
O6parumbie omeparopbl. CBsI3b MEXIy MAaTpUIIAMH JIMHEWHOTO OTEpaTopa OTHOCHTEIBHO
pa3INYHbIX OA3HCOB.



Tema 5.3. Co6cTBeHHbIe 3HAUEeHHMA M COOCTBEHHbIE BEeKTOPHI JIMHEI{HOT0 onepaTopa

WNuBapuaHTHBIC TOANMPOCTPAHCTBA (OTHOCUTEIBHO JIMHEHHOTO orepaTopa). CoOCTBEHHBIE
BEKTOPbl W COOCTBEHHBbIC 3HaueHUs. HaxoxneHue COOCTBEHHBIX BEKTOPOB JIHMHEHHOTO
orepaTopa. XapakTtepuctuueckoe ypaBHeHue. Crektp omeparopa. JIuHeiHble omepaTopbl ¢
IOPOCTBIM CHEKTPOM. YCIOBHUS, NpPU KOTOPBIX MAaTpUlla JIMHEHHOro omeparopa MmoaoOHa
JUaroHaJIbHON MaTpuIle.

Tema 5.4. Kosib110 JTMHEHHBIX 011€PATOPOB

Onepanuu Haja JIMHEHHBIMU oriepaTopamu. Anredpa JIMHEHHBIX OlepaTopoB BEKTOPHOTO
npoctpancTBa. M3omopdusm anreOpbl IMHEHHBIX ONEPaTOPOB M MOJHONH MATPHUYHOW aiareOphl.
KoJib110 TMHEMHBIX OIIepaToOpOB.

Paznea 6.

Tema 6.1. KBaapaTuunsbie ¢popmbl

bununeiinpie u kBagpatuuHble (opmbl. KaHOHMYECKHMHBUA KBAagpaTHYHOW (HOPMBI.
HopmanbHplli BHI KBaJpaTHUYHOW (opMbl. 3aKOH HHEpIuU. PaHT KBagpaTH4HOW (HOPMBI.
TeopemMa 0 KOHTPY?HTHOCTH JBYX KBaJpaTHYHBIX (pOpM. 3HAKOOIpE/eIeHHbIE KBaJpaTHUHbIC
dopmel. Kputepuii CunbBecTpa u €ro clefcTBHE.

[TpuBeneHne KBagpaTHIHOW (POPMBI K KAHOHUIESCKOMY BHTY.

OproronanbHoe mnpeoOpa3oBaHue ©  ero Marpuma. IlpaBuno  HaxoxkIeHUs
OpPTOTrOHAJILHOTO Ipeo0pa3oBaHUsl, NPUBOJASIIEIO KBAaAPATUYHYIO (POpMY K KAHOHHYECKOMY
BU]TY.

Tema 6.2. KoJib110 e BIX YHCeT

AnmutuBHag rpynna uenbsix uucen. Kompuo nensix uyucen. OTHOLIEHHE ACIUMOCTU B
KOJIbIIE IIeJIbIX yuces. TeopemMa O JelleHuu ¢ ocTaTkoM. Anroput™m EBkiuaa HaxoxIeHus
HaubOonbiiero oobmero aenutens. Hawmenbmiee oOmiee kpatHoe. I[IpocTeie umcna, wux
O6eckoneyHocTh. Pemero Dpatocdena. PazmorkeHue 1esoro 4ucia Ha MPOCThIE MHOXKHUTEIU U
€ro €JUHCTBEHHOCTb.

Paznen 7.

Tema 7.1. MHoOroO4wIeHbI OT OIHO MepeMeHHOI Haa moJieM. Koib1io MHOT0O4/1€eHOB

Crenenp MHorouneHa. Omnepanuu HajJ MHOrOWwIeHaMH M MX cBoiicTBa. Koo
MHOT'OYWICHOB OT OJHOM IIEPEMEHHOM Ha 1ojaeM P.

CpoiicTBa J1€IMMOCTH MHOTOYJIEHOB. JleleHue ¢ OCTaTKOM B KOJIbLIE MHOTOYJICHOB.
Haubonpmmii o0umii nenurens. AnroputM EBkinpa.

HenpuBogumblie MHorousneHel Hajg nojeM P u ux cBoictBa. OCHOBHasg TeopeMma
JEIUMOCTH MHOTOWIeHOB. KaHOHNYECKOE pa3iokKeHHE.

[IpaBuna qudepeHnrpoBanyst MHOrOwIeHOB Haj nosieM P. ®opmyna Teitnopa.

Kopau MHOrowIeHa Hai IpOU3BOJIbHBIM KOMMYTAaTHBHBIM KOJIBLIOM.

Teopema be3y. Cxema ['opuepa. KpaTHbie kopHH.

HauOonpiiee BO3MOXKHOE YUCIIO KOPHEH MHOTOYJIEHA B O0JIACTH LIEIOCTHOCTH.

Tema 7.2. MHOro4/1eHbl HaJl 10JIEM PALUOHATBbHBIX YK Ce]

Beluncrnenue palroHaabHbIX KOPHEH MHOTOYICHA.

HenpuBoauMoCTs MHOTOWIEHOB HaJl IIOJIEM PAllMOHAIBHBIX YHCEIL.

Llenblie u panioHaJIbHbIE KOPHU MHOTOUJIEHA C LEIBIMH KO PHUIIMEHTaAMHU.

Kpurepunit OizeHINTElHA HENPUBOJUMOCTH MHOTOWIEHA HAJl IOJEM PALMOHAIBHBIX
YHCEJL.

Tema 7.3. MHOro4wiIeHbl HaJ MOJIeM JAEHCTBUTEIbHBIX H HA/ I0JIEM KOMILIEKCHBIX
yuces

OcHoBHast TeopeMa anredpsl U ee crneacTsus. Popmyisl Buera.

HenpuBoniuMoCTh MHOTOWIEHOB HaJ TOJEM JEHCTBUTENbHBIX uucen. CrnocoObl
HAXO0X/ICHUs T'paHull JeUcTBUTENbHBIX KopHel. Teopema Illtypma (o umncie nedCTBUTENbHBIX
KOpHEI MHOTOUICHA HaJ moyieM P).



PaspemmmmocTs ypaBHEHUN TPEThEH CTEIIEHU B KBAIPAaTHBIX paJUKasax.
Pemienue ypaBHEeHMIT 4eTBEPTOM CTEIICHH.

Pa3znen 8.

Tema 8.1. DjieMeHTBI TEOPHUH KOHEYHBIX MOJIeH

Kiaccel BbIUETOB 1O MOJYJII0 IPOCTOrO 4YHciaa p. BpluncieHHss B KOJIbLE KIJIACCOB
BBIYETOB.

[IpuMepsl KOHEYHBIX MOJIEH. YHUCII0 2IEMEHTOB KOHEYHOTO IOJIsL. XapaKTePUCTUKA IOJIA.
CBoiicTBa KOHEYHOTO MOJIS.

MHorousnensl HaJl MPOCTHIMM KOHEYHBIMU MOJSIMM. HenpuBoaumble MHOTIOWIEHBI.
CymecTBoBaHNE HENPUBOAMMBIX MHOTOWICHOB IPOM3BOJIBHOM CTENEHM HAJ KOHEYHBIMU
noJIsIMU. Paciypenre KOHEUHBIX MOJIEH.

Tema 8.2. MHOro41eHbI OT HECKOJBKHUX NepeMeHHbIX

[lonsiTie MHOrouwieHa OT HECKOJIbKUX IepeMeHHbIX. Koabllo MHOIro4jieHoB OT
HECKOJIbKUX IepeMeHHbIX. OTHOpOAHble MHOroudsieHsl. Jlekcukorpaduueckoe ynopsaodeHue
YJIEHOB MHOT'OWJIEHA.

[IpuBoMMBIE N HENPHUBOAMMBIE MHOTOWIEHBI OT HECKOJIBKMX IIEPEMEHHBIX Hal rosieM P.

Cummerpuueckue  MHoOrouiaeHbl. OCHOBHBIE  (2JIEMEHTapHbIE) CUMMETPUUYECKUE
MHOIOYICHBI M MX IPUMEHEHUE B pelleHuH 3anad. OCHOBHas TeOpeMa O CHUMMETPHUYECKHUX
MHOTOYJIEHAX.

Pesynbrant. MckiatoueHne NepeMEeHHBIX.

IMMPAKTUYECKHUE 3AHSATHUS
PA3JIEJI 1 (1 cemecTp)

Tema 1.1. DiieMeHTBI TEOPUHM MHOKECTB. AJIredpanyeckue onepanumn. Ajaredopa

IMNPAKTUYECKOE 3AHSTHE Nel.1-1.2 (4 uaca)

Y4eOHble 1enu:
1.3aKkpenuTh OCHOBHBIE MOHATHUS TEOPHUH MHOXKECTB, PACCMOTPEHHBIE HA JICKIIMOHHBIX 3aHITHSIX.
2. HayuuThcst MpoU3BOIUTH ONEPALIMK HAJl MHOKECTBAMMU.
3. Ha mpumepax pa3o0parh CBOMCTBA Olepalyii HaJ MHOXECTBAMH.
4. HayuuTtbcs MCnosib30BaTh AuarpamMmbl Diiepa-BenHa.
5. Hayuntbcst JIOrmuecku BEpHO BBICTPAUBATh YCTHYIO M MUCbMEHHYIO PEUb.

OCHOBHBIE TEPMHUHbBI U TOHSATHUS :

OcHoBHble (HeompezenseMble) MoHATHA. MHoxkecTBo. [lyctroe MHOXkecTBO. PaBeHCTBO
MHOkeCTB. Bxitouenue. IloamuHoxkecTBo. Omepamuui HaJl MHOXKECTBaAaMHU. Y HHBEPCAIbHOE
MHOkecTBO. OCHOBHBIE TOXK/IECTBA JIJIsl MHOKECTB. J{narpammel Ditnepa-BenHa.

HPAKTHYECKOE 3AHATHE Nel.3 (2 yaca)

YyeOHbIE LIETH:
1.3aKkpenuTh OCHOBHBIE MMOHATHUS TEOPHUH MHOXKECTB, PACCMOTPEHHBIE HA JIEKIIMOHHBIX 3aHITHSIX.
2. Hay‘{I/ITI)CSI HpOI/I3BOI[I/ITI) onepam/m Hax prIMI)IM HpOI/I3B€]1€HI/I€M MHO>XCCTB.
3. Ha mpumepax pa3o0Oparh CBONCTBA MPSIMOTO MPOU3BEICHUS MHOKECTB.
4. HayunTbcsl UCIIOIB30BATh YEPTEXK MPU PACCMOTPEHHUH MPSMOTO MPOU3BEACHUSI MHOXKECTB.
5. HayuuThcsi MOTHYECKU BEPHO BBICTPAMBATh YCTHYIO U TUCHMEHHYIO PEUb.

OCHOBHI)Ie TEPMMHEI M1 IOHATHS .

YrhopsgoueHHass Tapa dJIEMEHTOB MHOXecTBa. [IpsMoe (IeKapToBO) MPOHM3BEIACHHE
MHO>kecTB. OTHOIIICHHE Ha TIape MHOXKECTB.

INPAKTUYECKOE 3AHATHE Nel.4 (2 yaca)

KontpoabsHnasi padoraNel no teme: ""Jj1eMeHThI TEOPUH MHOKECTB''

Y4eOHble 1enu:

1. 3akpenuTh yMEHUs U HaBBIKU, TPUOOPETEHHBIE HAa IPAaKTUYeCKUX 3aHaTusAX Nel.1-1.3
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2. HayuuThCsl TOTUYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PEUb.

3. Jna mpemomaBatelnsi: BBISBUTH HEIOCTATKH CaMOCTOSITEIHHOW ITOATOTOBKH Ka)JIOTO
CTYJICHTA MPU U3YUYECHUU TEM JUCIUILINHBI.

OCHOBHBIC TEPMHUHBI M [TOHSATHUS:

cM. npaktudeckue 3ausatus Nel.1-1.3.

Tema 1.2. MaTpuubl 1 onpeaeJuTe I
HNPAKTUYECKOE 3AHATHUE Nel.5 (2 yaca)
Tema «MaTpuusbl. Onepanuu Ha MHOKeCTBE MATPHID
YueOHbIe 11eMH:
1.3aKkpenuTh OCHOBHBIE MOHATHUS TEOPUH MATPUL], PACCMOTPEHHBIE HA JIEKIIMOHHBIX 3aHSITHAX.
2. HayuuTbcsl CKIaznbIBaTh, BBIYMTATh U YMHO)KaThb MAaTpPUIbI, HAXOJUTh CTEIECHb KBaJpaTHOU
MaTpHULIbIL.
3. Ha npumepax pa3zo0patk CBOWCTBA anredpandeckux orneparnuii Ha MHOKECTBE MaTpHL.
4. Hayuntbcs cOCTaBIATh AUArHOCTUUYECKUE 3aJaHUs 110 TEME 3aHSTHSL.
5. HayuuTbCsl JIOTMYECKU BEPHO BBICTPAMBaTh YCTHYIO U IMCBMEHHYIO PEYb.
OCHOBHbIE TEPMUHBI U OHSTHSL:

Marpuua. DnemenTsl MaTpuubl. Pazmep marpuinbl. Marpuna-crpoka. MaTtpuna-cronaoer.
HuaronanpHas wmatpuua. [lopsnok kBagpatHoil Marpuubl. Omnepaunus TpaHCIIOHUPOBAHUS
Mmatpuubl. Cummerpudeckas marpuna. Kococummerpudeckas Mmarpuua.

Jluneiinble nelicTBUS HaJ MaTpULlaMU (CJI0KEHHE MaTpPULl, YMHOKEHHE MaTPUIIbl HA YUCIIO).

YMHOKEHHUE MAaTPULIBI-CTPOKM Ha MaTpHIly-cToja0en. YMHOkeHue MaTpull. EnnnHudnas
Marpuia. Llenas nonoxurenbHas cTeneHb KBaapaTHor Marpuilsl. Hynesas marpuua.

CpoiicTBa anreOpandyeckux ONEpalii Ha MHOXECTBE MarTpHll (KOMMYTAaTUBHOCTB,
aCCOLIMAaTUBHOCTb, TUCTPUOYTUBHOCTD ).

HNPAKTUYECKOE 3AHATHUENe1.6-1.7 (4 yaca)

Tema: «BbIunciieHue onpeaeaurTesnaein»

YueOHble LENH:

1. HayuuThbCsl BBIYMCIIATH ONPEACIIUTENN KBaJAPATHBIX MATPUL2-TO U 3-TO MOPSIIKOB.

2. HayunThbcsi BBIUMCIATH OMPENETUTENN KBAJIPATHBIX MATPHUIl 7-TOMOPSIKOBC IOMOIIBIO
pa3JI0XKEHUS ONPEIeTUTENs 0 AIEMEHTaM CTPOKH (CTONONA).

3. HayunTbcs BBIYHCIATH ONPEACTUTENM KBAJPATHBIX MATPHI] /-TO TOPSIKOB, BBIOUpAS
Oosee paroHaIbHbIe CIIOCOOBI (MCIIONIBb3Ysl CBOMCTBA OIpeIeUTeNeit).

4. HayuuThCcsi JTOTHYECKH BEPHO BHICTPAUBATh YCTHYIO U TUCBMEHHYIO PEYb.

OCHOBHBIE TEPMUHEI ¥ HOHSTHS ;

Herepmunant. Omnpenenurens. MuHOp U anreOpanveckoe JIOMOJHEHHE DJIEMEHTa
KBaJIpaTHOM MATPHUIIBI.

NPAKTHYECKOE 3AHSATHUE Nel.8 (2 uaca)

Tema: «HeBbIipo:kaeHHble MaTpUIbl. CII0CO0BI BHIYMCICHUS 00PATHONH MaTPUIIbD)

YueOHble 1enu:

1. 3akpenuTh HEOOXOUMOE U IOCTATOYHOE YCIOBHE CYIIECTBOBAHUS OOpaTHON MaTpHUIIbI.

2. HayuuTbcst BBIYMCIATH OOPaTHYIOMATPUILYABYMS CIIOCOOAMHU.

3. HayuuThcs nenath NpoBepKy (3aKpenuTh ONpeielieHre 00paTHOW MaTPHULIbI).

4. HayuuTbCsl JIOTMUECKU BEPHO BBICTPAUBATH YCTHYIO M MMCbMEHHYIO pEYb.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Hesbipoxxnennas marpuna. EnneHnunas matpuna. OmnpenenuTens KBaApaTHOM MaTpHULIBL.
DneMeHTapHbIe TPeoOpa3oBaHMUsL.




INPAKTUYECKOE 3AHATHE Nel.9 (2 yaca)

Tema: «Panr marpuubl. MaTpuuyHble YPABHEHUSD)

Y4eOHbIe 11enu:

1. HayuuThcs onpeaensT paHr MaTpHIIbL.

2. HayuuTbcs pemath MaTpHUHbIE YPAaBHEHUS U JIENIaTh IPOBEPKY.

3. [ToaroroBka K KOHTPOJILHOM paboTe No2.

4. HayunTbcsl JIOTUYECKU BEPHO BBHICTPAMBATh YCTHYIO U TUCbMEHHYIO PEUb.
OCHOBHbIE TEPMUHBI U IOHSTHSL:

Panr maTpuisl. DnemeHTapHsie mpeodpasoanus. OOpaTHas MaTpua.

INPAKTUYECKOE 3AHATHE Nel.10 (2 yaca)

KontpoabHnas padoraNe2no teme: ""MaTpuubl 4 onpeaeauresin'

Y4eOHbIe 11enu:

1. 3akpenuTh yMEHUS U HABBIKH, MPUOOPETEHHBIE HA MpakTUdYecKux 3aHaTusx Nel.5-1.10

2. HayuuThCsi TOTUYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PEUb.

3. Jns mpemojaBaTens: BBISIBUTH HEAOCTAaTKUM CaMOCTOSITENBHON IMOATOTOBKH KaXKIOTO
CTYJICHTA MPU U3yYCHUU TEM JUCIUTUINHBI.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

cM. mpaktryeckue 3ausatus Nel.5-1.10.

Tema 1.3. Cucrembl JIMHEHHBIX YPABHEHHI

NPAKTUYECKOE 3AHATHE Nel.11-1.12 (4 uaca)

Tema: "Pemenne cucrem JuHelHbIX ypaBHeHuii: merox I'aycca, merox Koppana-
I'aycca"

Y4eOHbI€ 11eTH:

1. HayuuTtbcsi ompenenst BUJA CHUCTEMbl YpaBHEHHH M TpPaBUIBHO BHIOMPATh METOH €€
peLeHMs.

2. Hayuutscs uccnenosars CJIY Ha COBMECTHOCTb.

3. Hayuutscs pewats CJIY merogom I'aycca u merogom JKopaana-I'aycca.

4. Hayuutbcs fenath IpOBEPKY.

OCHOBHbIE TEPMUHBI U IOHSTHS:

CoBmectHas onpenenenHas CJIY. CosmectHas HeonpeneneHHas CJIY. HecoBmectnas CJIY.
OcHoBHast  marTpuna cuctemsl. PacmmMpeHHas  MaTpULla  CHCTEMBL.  ODJIEMEHTapHbIE
npeoOpazoBanusa. PaBHocunbHble CJIY. basucheie nepemeHHble. CBOOOIHBIE NEpEeMEHHBIE.
Obuee pemenne CJIY. YactHoe pemenune CIIY.

NPAKTHYECKOE 3AHSATHUE Nel.13-1.14 (4 uaca)

Tema: "Marpuunaa ¢opma 3anucu CJIY. Merton oOparHoii mMarpuusl. IIpaBuio
Kpamepa"

Y4eOHble 1enu:

1. Hayuutbca 3anmceiBath M pemate CJIY B MaTrpuyHOM BuAe (METOJOM OOpaTHOM
MaTpHIIbI).

2. Hayuntscs pemats CJIY no npasuiny Kpamepa.

3. HayuuThcsi NOTMYECKU BEPHO BBICTPaMBaTh YCTHYIO U MUCbMEHHYIO peUb.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Hesbipoxxnennas marpuna. Onpeaenutens MaTpuiibl. OOpaTHast MaTpuiia

MNPAKTUYECKOE 3AHATHUE Nel.15 (2 yaca)

KontpoabsHast padora Ne3 no teme: "Cucrembl JHHEeHBIX ypaBHeHHIi"

Y4eOHble 1enu:

1. 3akpenuTh yMEHUs U HaBBIKU, IpUOOpETEHHbIE HAa MPAaKTUYeCKUX 3aHaTusax Nel.11-1.14.
2. Hay4uuThcsl TOTHYECKU BEPHO BBICTPAMBAThH YCTHYIO M MIUCHMEHHYIO PEYb.

10




3. Jlns mpemonaBaTelns: BBISBUTh HEAOCTATKH CaMOCTOSITEIBHON IMOATOTOBKH KaXKIOTO
CTY/ICHTA MPH U3YYCHUHU TEM JUCIUILTHHBI.

OCHOBHBIE TCPMUHBI U TOHSITHSL:

cM. mpakTuyeckue 3ansatus Nel.11-1.14.

PA3JAEJI2 (1 cemecTp)

Tema 2.1. Anreopanyeckue ctpykrypsl. I'pynna. Koabuo. Iose

MNPAKTUYECKOE 3AHATHUE Ne2.1-2.5 (10 yacoB)

Tema: "I'pynna. Koabsuo. I[lose"

Y4eOHbIe 11enu:

1. 3akpenuTh CBOKCTBA alNTreOpanyeCKUX OTICPAIIHA.

2. Hay4uThCsi IPUBOJUTH IPUMEPHI aIreOpanuecKux CTPYKTYp (TpyImma, KOJIbLo, MOJIe).

3. HayuuThcsi MOTMYECKU BEPHO BBICTPAUBATh YCTHYIO U TUCHMEHHYIO PEUb.

4. TectupoBanue Nel.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Anrebpanyeckie Omepai M WX CBOHCTBA (KOMMYTaTHBHOCTH, acCCOIIMATHBHOCTb,
TUCTpUOYTUBHOCTH). AnreOpandeckast CTpykTypa. HelTpaibHble U CHUMMETPUYHBIE 3JIEMEHTHI.
I'pynna. Kosbno. Iosne.

Tema 2.2. ApudpmeTnyeckoe BEeKTOPHOE NPOCTPAHCTBO HA/I MOJIEM

INNPAKTUYECKOE 3AHATHE Ne2.6- 2.7 (4 uaca)

Tema: "ba3uc BeKTOPHOro npocrpancraea'

Y4eOHbI€ 11eTH:

1. YMeTh onpeaensTh, ABISIETCS JIM 33JaHHOE MHOKECTBO BEKTOPHBIM ITPOCTPAHCTBOM.

2. OCBOUTD MOHATHS JIMHEHHON 3aBUCUMOCTH M HE3aBUCUMOCTH CHCTEMbI BEKTOPOB.

3. ByunTh pa3nmudHbIe CIOCOOBI ONpeAeNeHUs JIMHEWHOW 3aBUCUMOCTH (HE3aBUCHMOCTH)
CUCTEMBI BEKTOPOB.

4. Hayuutbcsl oOIpenensiTh pa3MEpPHOCTb BEKTOPHOI'O MPOCTPAHCTBA M 0a3uc CUCTEMBI
BEKTOPOB.

5. @yHaaMeHTallbHAs CHUCTEMa pElIeHUH Kak 0a3uc MpPOCTPAHCTBA PELICHUH CHCTEMBbI
OJIHOPOJHBIX TMHEHHBIX YpaBHEHUN

6. HayuuThCcsl JTOTMYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PEYb.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

BextopHoe mpoctpaHcTBo. Pa3MepHocTh  mpocTpaHcTBa.  JIMHeHHas  3aBUCHMOCTH
(HE3aBUCUMOCTB) CHCTEMBI BEKTOPOB. ba3nuc BEKTOPHOTO MPOCTPaHCTBA.

Tema 2.3. BuHapHble OTHOLLIEHUSI

MNPAKTUHYECKOE 3AHATHE Ne 2.8-2.11 (8 uacoB)

Tema: "bunapHble oTHOIIEHUs"'

Y4eOHble 1enu:

1. OcBouth noHsATHE "OUHAPHBIE OTHOIIECHUS".

2. N3yunts criocoOsbl 3a/1aHusl OMHAPHBIX OTHOILIEHUH.

3. HayuuThcs onpeaensTh BUJ OMHAPHOTO OTHOIICHHUS.

4. HayuuThbcsl JIOTUYECKU BEPHO BHICTPAUBaTh YCTHYIO U MUCbMEHHYIO P€Ub.

5. TectupoBanue Nel o teme "bunapHblie oTHOIIEHUS"

OCHOBHbIE TEPMUHBI U IOHSTHSL:

bunapubsie otHomenus. IlpencraBnenne OuHapHBIX OTHOWIEHWN rpadamu. Bums

OMHApHBIX OTHOIIEHWH Ha 3aJaHHOM MHOXECTBE: pe(dIEeKCUBHOE, aHTUPEPIEKCUBHOE,
CUMMETPUYHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE; OTHOILIEHNE SKBUBAJIECHTHOCTH, OTHOIIEHUE
nopsiika. akTop-MHOKECTBO.
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INPAKTUYECKOE 3AHATHUE Ne2.12 (2 uyaca)

Koutpoasnas padora Ned mo teme: "AjredOpamveckue CTPYKTYPbl U OHUHApPHBIE
OTHOIIEeHus""

Y4eOHbIe 11enu:

1. 3akpenuTh YMEHUS U HaBBIKH, IPUOOPETEHHBIE HA MPAKTUYECKUX 3aHATHAX No2.1 - 2.11.

2. HayuuThbcsl JIOTUYECKU BEPHO BHICTPAUBATh YCTHYIO U MUCHMEHHYIO PEYb.

3. Jns mpemojaBaTens: BBISIBUTH HEAOCTAaTKHM CaMOCTOSITENBHON IMOATOTOBKH KaXKIOTrO
CTYJICHTA MPU U3YUYECHUU TEM JUCIUILINHBI.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

Cwum. mpakTuaeckue 3anstus Ne2.1 - 2.11.

PA3JIEJI3 (2 cemecTp)

Tema 3.1. KoMniekcHbIE YHcIa
HPAKTHYECKOE 3AHSTHUE Ne3.1-3.3. (6 yacoB)
Tema: "KoMmmiaexkcHble uncaa'’
YueOHLIE 1IETIH.
1. OcBoutb paznuynbie (HOPMBI 3aMTMCH KOMIUIEKCHOTO YHCTIA.
2. I3yuuts onepanuu HajJ KOMIUIEKCHBIMU YHCIIAMH.
3. 3aKkpenuTh reoOMEeTPUUYECKOEe MPECTABICHNE KOMIUIEKCHBIX YMCENl M OIlepalnuil Haja

HUMH.

4. HayunTbcs HaXOAUTh KOPHU 1-OU CTENEHU U3 1.

5. Hayuntbcst HaXOUTh KOPHU #-OM CTENEHU U3 TPOU3BOJIBHOIO KOMIUJIEKCHOTO YHUCIA.

6. HayunThcsi JTOTHUECKH BEPHO BBICTPAUBATH YCTHYIO M MIMCBMEHHYIO PEUb.

7. CamocTtosarenbHas padora Nel o teme "KommekcHsie uncna" (1 gac)

OCHOBHbIE TEPMUHBI U THOHATHUS

[lonspuass cucrema koopauHar. Moaynabp KOMIUIEKCHOro uwucia. ComnpsKeHHbIE
KOMIUIEKCHBIE uucia. Anredpamdeckas (opma KOMIUIEKCHOTO 4Mcia. TpuUroHoMeTpuyeckas
dopma komruiekcHoro uncna. opmyna Myaspa. ®opmyna Ditnepa.

Tema 3.2. Anredpanveckue CTPYKTYpsbI U cuctembl. U3omopguszm. I'omomoppusm
MNPAKTUHYECKOE 3AHSATHE Ne 3.4-3.6. (6 yacoB)
Tema: "Mopdusmsi anreop"
Y4eOHble 1enu:
1. 3akpenuTh CBOWCTBA pa3IMYHBIX BUJOB MOP(HU3MOB aireop.
2. HayuuTbcs IpUBOIUTH IPUMEPHI H30MOPHBIX alireOpandyeckux CTPYKTYp.
3. Hay4uTbCsi JOrMUYECKH BEPHO BBICTPAUBATh YCTHYIO U MUCHMEHHYIO PEUb.
OCHOBHBIC TEPMHUHBI M TOHATHUS:
I'omomopdusm. Snumoppuzm. MoHoMoppusm. M3omopdpuszm.

PA3JIEJI 4 (2 cemecTp)

Tema 4.1. JIuneiinoe (BeKTOPHOE) MPOCTPAHCTBO.

INPAKTUYECKOE 3AHSATHE Ne 4.1-4.2 (4 uaca)

Tema: "IIpeoOpa3oBaHie BEKTOPOB JHHEHHOr0 NPOCTPAHCTBA NPH U3MEHEeHHHU 6a3uca'’

Y4eOHble 1enu:

1. HayuuThCst CTpOMTH MaTpUILy IIEpeXo/ia OT CTaporo 6as3uca K HOBOMY.

2. Hayuutbcs omnpenensiTh KOOpAMHATHI BEKTOpa B HOBOM 0asuce, 3Hasl €ro KOOpJUHAThI B
cTapoM 6a3uce. YMeTh pemaTh 00paTHYIO 3a/1a4y.

3. Hayuutbcs omnpegenate 06a3uc W pasMEPHOCTb MOJIPOCTPAHCTBA JIMHEWHOTO
IIPOCTPAHCTBA.
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4. Hayuntbcs onpenensits CyMMY M IIEpECEUEHUE OAIPOCTPAHCTB.

5. HayunThcst 1OrMUecKy BEpPHO BBICTPAUBATh YCTHYIO U MUCbMEHHYIO PEYb.

OcHOBHBIE TCPMUHBI U IIOHATHSL .

Marpuua nepexona. Koopaunatsl BekTopa B HOBOM 0Oasuce. JIuHeliHOe MOANPOCTPaHCTBO.
Pa3zMepHOCTH TMHEHHOIO MOANPOCTpaHCTBA. JIMHEMHO-HE3aBUCHMasl CUCTEMa BEKTOpOB. basuc
JMHENHHOro noanpocTpaHcTa. JInHeitHas 00os0uka BeKTOpoB. [Ipsimast cymma noAnpocTpaHCTB.
CymMmMa 1 nnepecedeHune JIMHEHHBIX OIPOCTPAHCTB.

Tema 4.2. U3oMmop}u3M JTUHEHHBIX TPOCTPAHCTB
MNPAKTUYECKOE 3AHATHUE Ne 4.3 (2 yaca)
Tema: "U3oMop¢pu3m JMHEHHBIX TPOCTPAHCTB '
Y4eOHbIe 11enu:

1. 3akpenuTh CBOWCTBA Pa3IMYHBIX BU0B MOP(HU3MOB JIMHEHHBIX IIPOCTPAHCTB.
2. HayuuThcst IpUBOIUTH MPUMEPHI H30MOP(HBIX TMHEHHBIX MPOCTPAHCTB.

3. Hay4uThCsl JIOTHYECKH BEPHO BBICTPAWBATh YCTHYIO H TUCHMEHHYIO PEUb.
OCHOBHBIE TEPMUHBI U TIOHSITHSL:

['omomopdusm. Snumopduzm. Monomopduszm. Mzomopduszm.

PA3JEJI S (3 cemecTp)

Tema 5.1. EBKJIHI0BBI BeKTOPHBIE MPOCTPAHCTBA

MNPAKTUYECKOE 3AHSATHUE Ne 5.1-5.4 (8 uacoB)

Tema: "EBKJIHI0BO NPOCTPAHCTBO"'

Y4eOHbIe 1eu:

1. OcBouTh OCHOBHBIE MOHATHS TeMbI "EBKINA0BO IPOCTpaHCTBO".

2. HayunThCsl HAXOIHUTh CKAIPHOE YMHOKEHHE BEKTOPOB B PAa3HBIX 0Oa3mcax.

3. HayuuThbCcs HAXOAUTH OPTOHOPMHUPOBAHHBIN 0A3UC €BKIHI0BA IPOCTPAHCTBA.

4. 3yuuTth mpoI1ecc opToroHaIn3aIuH.

5. HayuuTscsi noruyecku BEpHO BbICTpaUBaTh YCTHYIO U MUCbMEHHYIO PEYb.

6. CamocTtositenpHas padota Ne 2 mo Temam 3ansitaii 5.1 - 5.4 (1 gac).

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

CkansipHoe YMHO)KEHHE B BEKTOPHOM TpocTpaHcTBe. OPTOrOHAIbHAS CHCTEMa BEKTOPOB.

[Tpoutecc  oproroHanmu3anuu. EBKIMI0BO BEKTOpHOE MpOCTpaHCTBO. Hopma BekTopa.
OpTOHOPMUPOBaHHBIN 0a3HUC €BKIMI0BA IPOCTPAHCTBRA.

Tema 5.2. JIuneiiHble onepaTopbl

INPAKTUYECKOE 3AHATHUE Ne5.5-5.6 (4 uaca)

Tema: "IIpumepsl TuHEHHBIX oniepaTopoB. MaTpuua JuHeiHOro oneparopa"

YueOHbIC 11eTH:

1. HayunuTbcst IpUBOIUTH IPUMEPHI IMHEHHBIX ONEPaTOPOB.

2.Hayuutbcs CTpOUTH MaTpuIly JMHEHHOrO oleparopa B pa3HbIX Oa3ucax Al pa3HbIX
JUHEWHBIX NMPOCTpaHCTB. HayunThes HaxXouTh 00pa3 BEKTOpA.

3. HayunThCsl JIOTM4ECKH BEPHO BBICTPAUBATh YCTHYIO M MUCBMEHHYIO PEYb.

OCHOBHBIE TEPMHUHbI Y TOHATHUS :

Jluneiinoe mpoctpancTBo. JluHelHbil oneparop. JIuaeitHoe oroOpaxkenune. OOpa3 BeKTOpA.
[Ipoobpaz  Bektopa. OOpa3 mpoctpaHcTBa. basuc mpoctpancTtBa.  ToxkaecTBeHHOE
npeoOpazoBanne. OOpaTHOE Mpeodpa3oBaHUE.
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MNPAKTUYECKOE 3AHATHUE Ne5.7 (2 uaca)

Tema: ""O0Opa3 u aApo JUHEHHOro oneparopa'

Y4eOHbIe 11enu:

1. Hayuutbcst HaxonuTh 0a3uc sapa U 6a3uc obpasa JUMHEHMHOro oreparopa Mo 3aJaHHON
Matpuiie orneparopa (B pukcupoBaHnHOM Oasuce).

2. HayuuThcsl onpenensTh pa3MepHOCTh siipa U o0pa3a JMHEHHOro oreparopa pa3iuyHbIMU
CIIOCOOAMHU.

3. HayuuThcsl oruyecku BEpHO BBICTpaNBaTh YCTHYIO U TUCbMEHHYIO peYb.

OCHOBHBIE TEPMUHBI U TIOHSITHSL:

OnHopoaHasi cucteMa JIMHEHMHBIX ypaBHeHHM. Matpuna oneparopa. Panr matpuubl. bazuc
IIPOCTPAHCTBA.

NPAKTUYECKOE 3AHATHE Ne5.8 (2 yaca)

Tema: "MaTpuiua JUHeHHOTr0 onepaTopa B HOBOM 6a3uce'’

Y4eOHbIe 1enu:

1. Hayuutbes cTpouTh MaTuily JIMHEHHOIO onepaTopa B cTapoM 0asuce, €Clii U3BECTHA €ro
MaTpulia B cTapoM Oazuce.

2. Hayuutbcs CTpoUTh MaTpHIly oleparopa B cTapoM Oa3uce, €Cld H3BECTHbI 00pa3bl
BEKTOPOB HOBOT'O Oa3mca.

3. Hay4uThcst CTOUTH MaTUILLy JJMHEHHOTO ollepaTopa 10 3a1aHHON (opMysie 0TOOpakeHusl.

4. HayuuTbcsl JIOTUYECKU BEPHO BBICTPAUBATh YCTHYIO U MUCbMEHHYIO p€Ub.

OCHOBHbBIE TEPMUHbI Y IOHATHUSA -

Martpuna nepexona. Cs3p MeXAy MaTpullaMd JIMHEMHOIO oOlepaTopa OTHOCHUTEIBHO
pa3nnyHbIX 6a3ucoB. O6pa3 Bekropa. basuc. MarpuuHoe ypaBHEHHe.

HNPAKTUYECKOE 3AHATHUE NeS.9 (2 yaca).

KonTpoubnas padora Ne4 no teme: "JInneiinbie onepaTopsi"

YuebHble Lenu:

1. 3akpenuTh yMEHUS U HAaBBIKH, TPUOOPETECHHBIE HA MTPAKTHIECKUX 3aHATHAX Ne5.1-5.8.

2.HayuuTtbes JIOTMYECKH BEPHO BBICTPAMBATh YCTHYIO U MMCbMEHHYIO PEUb.

3. Jna mpemopmaBatens: BBISBUTH HEIOCTATKH CAMOCTOSITENIEHOW TTOATOTOBKH Ka)IOTO
CTYZ€HTA MPH U3YYEHUH TEM JUCIHUIUINHBI.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

CwM. npaktuueckue 3aHsaTus Ne5.1-5.8.

Tema 5.3. CoOcTBeHHbIE 3HAYEHHS M COOCTBEHHbIE BEKTOPHI JIMHEIHHOT0 onepaTopa

INPAKTHYECKOE 3AHATHE Ne5.10-5.11 (4 uaca)

Tema: "Co0cTBeHHBIE 3HAYEHUSI U COOCTBEHHbIE BEKTOPHI JTHHEHHOr0 oneparopa’’

YueOHbIe 117U

1. HayuuThCcsi HaxoqUTh COOCTBEHHbIE BEKTOPbl M COOCTBEHHbIE 3HAYEHUs JIMHEHHOIO
orepaTopa.

2. HayuuThCst IpUBOANUTE MAaTpPUILy JIMHEHHOTO omeparopa K JUaroHalbHOMY BHIy B Oa3uce
13 COOCTBEHHBIX BEKTOPOB.

3. HayuuThcst HAX0IUTh MaTPHUILy oIiepaTopa B cTapoM 0asuce, €M U3BECTHBI COOCTBEHHBIE
3HAYEHHS U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OIlepaTopa.

4. HayuuTbCsl JIOTMUECKU BEPHO BBICTPAUBATH YCTHYIO M MMCbMEHHYIO pEYb.

5. CamocrosiTenbHast padota Ne3.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Xapaxrepuctudeckoe ypaBHeHue. CoOctBeHHoe 3HaueHue. CoOcTBeHHbIN BekTOp. baszuc u3
COOCTBEHHBIX BEeKTOPOB. J[naronanbpHas MaTpuna. Marpuia nepexoza. ObparHas MaTpuua.
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PA3JIEJI6 (3 cemecTp)

Tema 6.1. KBagpaTuunsie (popMbI

NPAKTHYECKOE 3AHATHUE Ne6.1-6.3 (6 uaca)

Tema: "KBagparnunsie popmbr"

YuebHble Lenu:

1. HayuuTbCst HAXOAUTH MAaTPHILY KBAJAPATUIHON (POPMEI.

2. HayuuTbcs NpUBOAUTH KBAaAPaTU4HYIO (OpMYy K KAHOHMYECKOMY BHJIY METOJIOM
BbIJIEJIEHUS TIOJIHOTO KBaJIpara.

3. HayunTbcst HaXOQUTh JIMHEHHOE NpeoOpazoBaHKe, MPUBOJIAIIEE KBAAPATHUHYO (OpMY K
KaHOHUYECKOMY BH]LY.

4. Hayuurtcs npuBOANTh KBaIPaTUYHYO (OPMY K HOPMAJIBHOMY BUJTY.

5. HayuuThcsi MccinenoBaTh KBaApaTHUHYIO (OpMy Ha 3HAKOOMNPEAETICHHOCTb Pa3HBIMH
croco0amu.

6. HayunThcsi JOrMUYeCcKH BEPHO BBICTPAUBATh YCTHYIO U TUCHMEHHYIO PEUb.

OCHOBHbBIE TEPMHUHbI Y IOHATHUSA

KBagpatnunas ¢opma. Matpuna kBagpatuuHoid (opmel. JluaeliHoe mpeoOpa3oBaHue.
Kanonnyeckuif 1 HOpMaibHBIH BHJ KBaapaTUUHOM (opmbl. KOHrpysHTHBIE KBajpaTU4YHbIE
¢dopmel. Kpurtepuii CunbBectpa.

NPAKTUYECKOE 3AHATHE Ne6.4-6.5 (4 yaca).

Tema: "IlpuBeneHue KBaApaTUIHOH GOPMBI K IJIIABHBIM OCsIM "'

YueOHble 1enu:

1. HayuuTbCst MpUBOAUTH KBAJPATHUHYIO (DOPMY K IJIABHBIM OCSIM.

2. HayunThCsl JTOTMYECKH BEPHO BBICTPAWBATh YCTHYIO H TUCHMEHHYIO PEUb.

OCHOBHbBIE TEPMHUHbI Y IOHATHUSA -

KBangpatnunas ¢opma. Matpuia kBaapatudaoit ¢popmbel. OpToroHaibHOE Mpeodpa3zoBaHue.
Xapakrepuctuueckoe  ypaBHeHue. CoOctBeHHoe  3HadeHHe. COOCTBEHHBIH  BEKTOD.
OpToHOPMUPOBAHHBIHM 0a3uc U3 COOCTBEHHBIX BEKTOPOB.

MNPAKTUYECKOE 3AHATHE Ne6.6 (2 uaca)

CamocrosiTeibHasi padota Ne 5 o teme: "KBagparuunsie popmbl"

Y4eOHble 1enu:

1. 3akpenuTh yMEHUs U HaBBIKU, IPUOOPETECHHBIE HA MPAKTUYECKUX 3aHATUAX Ne 6.1-6.5.

2. Hay4uuThbcsl TOTHYECKH BEPHO BHICTPAMBATH YCTHYIO M MMCHMEHHYIO PEYb.

3. [na mpemopaBatrens: BBIABUTH HENOCTATKU CAaMOCTOSTENBHOM MOJATOTOBKU KaXKIOTro
CTY/ICHTA MPH U3YYCHUH TEM JUCIUTLTHHBI.

OCHOBHBIE TEPMHUHbI ¥ TOHATHUS:

Cwum. ipakTraeckue 3ausatus Ne 6.1-6.5.

PA3IEJI 7 (4 cemecTp)

Tema 7.1. MHoro4wieHol OT OJHOH mepeMeHHOM Haa mnoJieM. Koabuno MHOro4ieHoB
(mpakTuuyeckue 3ansitus 7.1 - 7.2)
IHNPAKTUYECKOE 3AHSTHE Ne7.1 (1 yac)
Tema: ""MHorou/eHbl 0T 0HOIi mepeMeHHOM Hax noJjeM. Anroputm EBkimaa'
YueOHbIC 11eTH:
1. HayuuThCs NI€AUTHh C OCTATKOM B KOJIbIIE MHOTOWIECHOB HAJl TIoJieM P.
2. TlpmoOpecTn HaBBIKH HaxXOXJIEHHUsS HaAMOOJBIIEr0 OOIIEero MJCNUTENs JBYX
MHOT'OUWJIEHOB, UCTIONb3YS alropuT™M EBKIna.
3. HayunThcsi TOTHYECKH BEPHO BHICTPAWBAThH YCTHYIO M MIMCHMEHHYIO PEYb.
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OCHOBHBIE TEPMUHEL U ITIOHATHS .
MHorowieH OoT OJHOW MepeMeHHoW Haa mnojgeM P. HauGonbmumii oOIMI IEIUTENb.
Anroputm EBkiupa.

HPAKTHUYECKOE 3AHSTHE Ne7.2 (1 uac)
Tema: "HenpuBoauMbie MHOTOYWIeHbI HAJ ToJieM""
YueOHbIE LIETH:
1. OcBouth MoOHATHS "IPUBOAMMBIEC" U "HEMPUBOIUMBIE" MHOTOYJICHBI HAJT ITOJIEM P.
2. HayuuTbCcs HAaXOAWUTh KOpPHU (KpaTHblE KOPHHM) MHOTIOWIEHA, MCIOJNb3Ysl CXEMY
I'opuepa u Teopemy besy.
3. HayuuThcsi TOTWYECKU BEPHO BHICTPAUBATh YCTHYIO U MUCHMEHHYIO PEYb.
OCHOBHBIE TEPMUHEI U IIOHSITHS ;
[IpuBoguMBbIE M HENmpUBOJAMMBIE MHOTOWIEeHb Haja mojeM P.Cxema ['opuepa. Teopema

besy.

Tema 7.2. MHOro4wieHbI HA/ M0JIEM PAMOHAJBHBIX YK ceJl (MpaKkTu4ecKkue 3ausarus 7.3 -
7.4)
INPAKTUYECKOE 3AHSATHE Ne7.3 (2 uaca)
Tema: ""MHOro4/ieHbl OT OJJHOM NMepeMeHHOM HaJ M0JIeM PAlMOHAJBHBIX Yncesa’
Y4eOHbI€ 11edH:
1. Hayuutbcsa HaxonuTh "KaHAMJATOB Ha 3BaHME KOpPHS MHOToOWwieHa" HaJ IoJieM
palroHaIbHBIX YUCEN (M CyKaTh Kpyr "KaHAuIaToB").
2. IloaroroBka K KOHTPOJIBbHOH padote Ne 6.
3. HayuuThbcsi moruyecku BEpHO BBICTPANBaTh YCTHYIO U MUCBMEHHYIO PEYb.
OCHOBHBIE TEPMHUHbBI U TOHSATHUS :
[TpuBOMMBIE U HEMPUBOAMMBIE MHOTOUWIEHBI HAJl IOJIEM PAallMOHAIBHBIX YHCET.

INPAKTHYECKOE 3AHSTHUE Ne7.4 (2 yaca)

KontpoabHasi padora Ne 6 mo teme:" MHoOrouieHbl OT OJHOH NMepeMeHHOI HaJ MoJeM
panMoHAJbHBIX yncea"

Y4eOHble 1enu:

1. 3akpenuTh yMEHUs U HaBBIKU, TPUOOPETECHHBIE HA MPAKTUUECKUX 3aHATUAX Ne7.1-7.2.

2. Hay4uuThbcsl TOTHYECKU BEPHO BBICTPAMBAThH YCTHYIO M MUCHMEHHYIO PEYb.

3. [na mpemopaBarens: BBIABUTH HENOCTATKU CAaMOCTOSTENBHOM MOJArOTOBKU Ka)KIOTrO
CTY/ICHTA MPH U3YYCHUHU TEM JUCIUTLTHHBI.

OCHOBHbBIE TEPMHUHbI Y TOHATHUS:

Cwm. ipakTraeckue 3austus Ne7.1-7.2.

Tema 7.3. MHOro4/1eHbI HA/I 10JIEM 1eCTBUTEIbHBIX M HAJl N0JIeM KOMILJIEKCHBIX YHCel
(mpakTHyeckue 3aHsATHA 7.5 - 7.6)

INPAKTUYECKOE 3AHSATHE Ne7.5- 7.6 (4 yaca)

Tema: "Pemienue ypaBHenmii 3-i u 4-ii crenenu B pagukajax’

Y4eOHble 1enu:

1. Hayuutbcs packiaapiBaTh MHOTOWIEHBl 3- W 4-i cremeHedt (Ham monem P) Ha
HEIPUBOIUMbIE MHOKUTEIIH.

2. Hay4nTbCsl JTOTMYECKH BEPHO BBICTPAWBATh YCTHYIO U TUCHMEHHYIO PEUb.

3. CamocrosiTenbHas pabora Ne 5

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Meron ®eppapu. Meton pezonsBeHThl. Dopmyina Kaprano.
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PA3JAEJI 8 (3 cemectp)

Tema 8.1. DiieMeHTHI TeOPUH KOHEYHBIX MOJeH
INPAKTUYECKOE 3AHSTHE Ne8.1 (3 uaca)
Tema: "MHoOro4ieHbl 0T 0JHOI NepeMEeHHOI HA/l KOHEYHBIM 10JieM"
YuebHble Lenu:
1. OcBouTb BBIYMCIIEHUS B KOJIBLIE KJIACCOB BHIYETOB.
2. HayunThcs NpUBOAUTH MIPUMEPHl KOHEUHBIX TOJIEH.
3. HayuuTbcst HAXOAUTHh CyMMY, pa3HOCTb, pou3BeaeHue, yactnoe 1 HOJI MmHorousieHoB
HaJl KOHEYHBIM I10JIEM.
4. HayunTbcs HaXOQUTh BCE 3HAUEHUS (M KOPHU) MHOTOYJIEHOB HaJl KOHEUHBIM I10OJIEM.
5. HayuuThcsi oruyecku BEpHO BBICTPaUBaTh YCTHYIO U MUCBMEHHYIO PEUb.
OCHOBHbIE TEPMUHBI U OHSTHSL:
BorueTsl o Moaynto npoctoro yucna. Ilose kmaccoB BBIYETOB 110 MOJYJIIO ITPOCTOrO YHCIIA.
Xapakrepucrtuka nosst. Lukinnueckas rpynna. Maean. MHorousieH oT oaHOW NEPEMEHHOW Hajl
nosieM P. HanGonpmumii o0muii neautens. AnroputM EBkimna.

Tema 8.2. MHOro4wieHbl OT HECKOJIbKHX NePeMeHHbIX

NPAKTHYECKOE 3AHSTHUE Ne8.2(3 uaca)

Tema: "MHoOro4wieHbl 0T HECKOJIbKUX NTePeMEHHBbIX "'

YueOHble 1enu:
1. IlpuMeHeHne CUMMETPUYECKIX MHOTOUJICHOB K PEILICHUIO OJIMMITUAIHBIX 3a/1a4.
2. Hay4uuTbcsl JIOTMUECKU BEPHO BBICTPAUBATH YCTHYIO M MHCbMEHHYIO peyb.
3. TectupoBanue 1o Teme "DIEMEHTHI TEOPHH KOHEUHBIX MMOJICH"

OcHOBHbBIE TEPMUHBI U OHATUSA: CUMMETpUYECKHE MHOTOWICHBbI. Pe3ynbTaHT.

5.IlepeueHb y4yeOHO-METOAUYECKOr0 o0ecrevyeHUs: AJIsi CAMOCTOSTEJbHOH PadoThI
00y4YaKOIIUXCS MO TUCIHILINHE

1. OpnoBa U.B. Jluneiinas anreOpa M aHaTUTHYECKas T€OMETPHs Ui 3KOHOMHUCTOB:
y4eOHUK U MpPaKTHKyM JUIs OpukiagHoro OakanasBpuarta / M.B. Opnosa, B.B. Yrposos, E.C.
®unonosa. - M.: UsmarensctBo Opaiit, 2019. - 370c. - Pexum nmocryma: https://biblio-
online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#

2.Kamanosa @.P. Beiciias marematuka. O61as anredpa B 3aa4ax: yue0.nmocodue s
akanemuueckoro Oakanaspuara / @.P. Kamanosa, M. A. Kamanos, T.H. ®omenko. - 2 u3.,
nepepa0. u gor. - M.: U3natensctBo HOpaiit, 2018. - 171c. — Pexxum gocrymna: https://biblio-
online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2

3. Jlapun C.B. Anrebpa u Teopus uucen. ['pynmsl, Koiblia U moJisi: yded.mocodbue Juist
akagemudeckoro OakamaBpuara / C.B. Jlapun. - 2 w3a., ucnp. u gon. - M.: M3marenscTBo
FOpaiit, 2019. - 160 c. — Pexxum moctyma: https://biblio-online.ru/viewer/algebra-i-teoriya-
chisel-gruppy-kolca-i-polya-441295#

4. Jlapun C.B. Anrebpa : MHOrowieHsl: yde0.nmocoOue s aKaJgeMHUYeCKOro
6axanaspuata / C.B. JlapuH. - 2 u3g., ucnp. u gon. - M.: U3natensctBo FOpaiit, 2019. - 136¢c.—
Pexxum nmoctyna: https://biblio-online.ru/viewer/algebra-mnogochleny-441297#

3aaHus 1J151 OPraHU3aNUH CAMOCTOSATEIbHOUH PadoThl 00YYAIIUXCS

Pa3zpen 1
1. BeruucnuTe onpeneIuTeNn:
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5 3 2 0| 21 2 3 310 1
a.2—412 10_11;3.2_12_
4 1 5 370 -10 2"0 3 4 3
0 4 2 -3 3 2 1 0 [1 2 0 2
2. Brrmaucnure:
1 2 3% (321
a |1 1 3|/ -31 1 3
2 4 5 2 25
3
b. |4 -1 -3| +2-2|;
0,
2
c. [1]-(2 6)+4—12;
3 -23

3. Pemmre cnemyroomue OJHOPOIHBIE CHCTEMBl JIMHEWHBIX  ypaBHeHHWd. Haiitu
(byHAaMEHTAIBHYIO CUCTEMY PELLICHUH.

X + X, + X3+ X, =0, X+ X, +%X+X%, =0,
2) X =X, + X+ X, =0, 5) X, + X, + X3 + X, =0,
X +X, =X+ X, =0, X + X, + X, + X, =0,
X + X, + X3 — X, =0; X+ X, +X+X,=0;

4. Pemnte cucteMy JUHENHBIX HEOAHOPOJHBIX YPABHEHUM

X+ X, + X + X, =3,
X 4+ X, + X+ X, =3,
X+ X, =X+ X, =1,
X+ X, + X=X, =3

Paznen 2
Tema: I'pynnsl

Kakue u3 CICAYHOIINX MHOXCECTB ABJIAKOTCA I'PYIIIAMU OTHOCUTCIIBHO CIIOKCHUS: Z, N, Q’)
1. Kakwue u3 CICAYHOIINX MHOXKCECTB ABJIAKOTCA I'PYIIIAMU OTHOCUTCIIbBHO YMHOXCHUSA ! R, Z?

Tema: BekTopHOE MPOCTPAHCTBO

1. Beruncnure ITMHEHHEBIC KOMGI/IHaLII/II/I BCKTOPOB

a, =(-1010), a, =(-3,2,0), a, = (2-21-1), a, = (0,2,-31):

aQ+d+a;+a, &4 -8~ +a,

may + 1, + (ha; + 1,a,
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a+a,+2a,+a,

3a, +a, +3a, + 2a,

2. Haiinute BexkTtOop X u3 ypaBHeHHs @, +2a,+33,+4a,+X=0. Bekropsl a;,3,,8,,a,
3asadbl B Ne5
3. VYkaxure [Ba  pa3sNUuUHBIX  HaOopa  uWuCen 4, f,, Mg, M, ~ TAKUX,  4TO
Ma + 1,8, + a, + 1,8, = 0. BexTopsl a,,a,,a,,a, u3 Ne5.
4. Jlns BEKTOpOBa,,d,,8,,8, U3 Ne 1 3anummure cieAyrolye yCIOBHS B BHJE CUCTEM
JVHENHBIX YPAaBHEHUH OTHOCUTEIIBHO IEPEMEHHBIX L4, Ly, Ly, My

a.  fha + L8, + H8 + 14,8, =0,

b.  yd + 1483, + 143, =0;

C. g+ R, = (-112,7,-3);

d. wa;+ 8, =4.

Tema: bunapHbie OTHOIIEHUS

1. bunapHoe otHomienue R - "x kpatHo )" Ha MHOXKecTBe X={1,2,6}.
a) MOCTPOUTH rpad u rpaduk OMHAPHOTO OTHOIICHUS,
0) NPOBEPUTH BBHITIOJIHUMOCTh BCEX CBOWCTB OMHAPHBIX OTHOIICHUIA.

2. bunapnoe otHomenue R - "x Gonpiie y" Ha MHOXKecTBe X={1,2,6}.
a) MOCTPOUTH rpad u rpaduk OMHAPHOTO OTHOIICHUS,
0) IPOBEPUTH BBHITIOJHUMOCTh BCEX CBOWCTB OMHAPHBIX OTHOIICHUIA.

3. bunapnoe otHomieHue R - "x He meHbIIe )" Ha MHOKecTBe X={1,2,6}.

a) MMOCTPOUTH rpad u rpaduk OMHAPHOTO OTHOIICHUS,

0) IpOBEPUTH BBHIOJIHUMOCT BCEX CBOMCTB OMHAPHBIX OTHOIIECHUIA.

4. bunapHoe otHomeHue R - "x mepneHAMKyIspHa )" Ha MHOXECTBE BCEX MpPSIMBIX.
[TpoBepUTH BBITOJIHUMOCTh BCEX CBOMCTB OMHAPHBIX OTHOIIEHUH.

5. bunapnoe otHomenue R - "x mapanienbHa )" Ha MHOXECTBE Bcex HpsiMbIX. [IpoBeputhb
BBITTOJIHUMOCTh BCEX CBOMCTB OMHAPHBIX OTHOILICHHH.

Pa3znen 3

Tema: KoMmiiekcHbIe YHCIA
1. Bremaucnure:

a. (3-2i)+(5+3i);

b. (1+2i)-(3-1i);
c. 2-iy-1i);
d. (1+3i)(-7+2i);
e. (2-i)%
f. (1+2i)
2. Boruucnure:
a. i
b. i65,
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3. Haitaure 72, ecru:

a. z=7-12i,
b. z=3+4i;
c. z=-3+Ti;
d z=1

4. Brprumcnwure:
a (1+i)2:
b. @-i?.

5. HafII[I/ITe CyYMMY, Pa3sHOCTb, IMIPOU3BCACHUC N YaCTHOC KOMIIJICKCHBIX YHCECII, I/I306pa3I/ITe
TCOMCTPHUYCCKU JAHHBIC YMUCJIa U PC3YJIbTAThI I[Gf[CTBI/Iﬁ.
a z,=—-2+1, z,=3-1;
b. z=-3 1z,=4i.

T, . T T .. T
6. Janbl unciaa z; =COS—+I1SIN—, Z,=C0S— +1ISIN—.
8 8 12 12

Z
Beruucnure: a) 2,2, ; 6) —-.
z

2

Pasznenb
3aganue 1. [Ipumenure mpoiiecc OPTOrOHATU3AIMH K CIEIYIOIIUM CUCTEMaM BEKTOPOB:

(10,2.3), . @12y, (1-11,-1), (1-11-11),
Y0102, (0102), ¥ (1,0223), Y11-11-0).

Baganme 2. Haiith wMarpuily JHMHEWHOro omeparopa, OToOpaxaromero 0asuc
¢, =(2,3),c, =(11) B cucremy BexropoB b, =(1,2),b, =(-11) .

Baganue 3. Haiitu pasmepHOCTh 1 Ga3uc oOpasa u sipa omepaTopa 3aJaHHOTO MaTpPHIICH
A. HaiiTu Bce COOCTBEHHBIC YHCIa M COOCTBEHHBIC BEKTOPHI Ul JIMHEHHOrO orepaTtopa ¢
MaTpuLei A:

-1 4 -4
A=l-1 3 -1|.
1 -2 4

3aganue 4. Hailtu Mmarpuiy nuHEilHOro omepaTtopa, Jii KOTOPOro COOCTBEHHBIMU
gucaamu sBisiioTest 1, 2 u 3, a coOCTBEHHBIMH BEKTOpaMu cooTBercTBeHHO & =(—1, 1, 0),

a=@0 0 3),a=0 1 2.
3aganue 5. Haiinute coOCTBEHHBbIE 3HAYEHHS] U COOCTBEHHBIE BEKTOPBI CIIEAYIOIINX

MaTpHIL:
110 1 00
a4=|0 1 0[;6)B=|0 1 O].
0 0 3 0 0 3
Pa3nen6
3aganue 1. [IpuBectu kBagpaTHyHy0 GOpMYy K KAHOHUYECKOMY BUAY (BBLACTUTH MOJIHBIN
KBaJgpaT), K  HopMmalbHOMYy  Buay. HMcciaemoBare — kBajgpaTHuHylo  (opMy  Ha
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3HAKOOIPEIeIeHHOCTh. 3anucaTh JIMHEHHBIE MpeoOpa3oBaHMs, IEPEBOISAIIME 3aJaHHYIO
KBaJPaTUUHYIO (HOpMYy K KAHOHMYECKOMY U K HOPMAJIbHOMY BH]LY.

f(X,Y,2)=2X>+2y* +22° —2Xy + 2yz + 2XZ .

Paznen/
1. PazgenuTe ¢ OCTaTKOM MEPBBI MHOTOWICH HA BTOPOH (2 criocoba):

1) f(X)=x*+2x-1 g(X)=x—-1
2) f(X)=x>+5x*+1,g(x)=x-3;
3) f(x)=3x"+2x>—x*+1,g(x)=x+2;
4) f(xX)=4x>+2x>—x, g(x)=2x+1.
2. Haiinmure HanGobnid OOIINA IETUTENb IBYX MHOTOWICHOB:
5X+3,2X—1 3Xx+55x—7; x* +3,2x* -1, x* +1,x* —1.
3. Haﬁ,I[I/ITC 3HAUYCHNE MHOT'OUJICHA B TOYKE a.
XP+3x° —4x*+x-2,a=1 x°+3x°—4x* +x-2,a=—-1;
XP4+3x° —4x* +x—2,a=2; x°+3x° —4x* +x-2,a=i;
X®+3x° —4x* +x-2,a=1—1i.
4. Pa3iioxure MHOIOYIEH IO CTEHEHAM X —a .
XP4+3x°—4x*+x—2,a=1 x°+3x> —4x* +x—2,a=-1 x*+3x° —4x* +x-2,a=2;
X +3x° —4x*+x—2,a=i; xX* +3x> —4x* +x-2,a=1-i.
5. Paznoxure MHOrO4IeH o cTeneHsaM X:
a. (x+3)* —(x+3)°+1;
b. (x—=2)*+4(x-2)°+6(x—2)*+10(x—2) + 20.
6. OTBeThTE Ha Borpoc. UeMy paBeH Mmoka3aTeslb KpaTHOCTH KOPHS:
c. X°—4x"+7x®-2x*+4x-8,c=2;
d. x> +7x* +16x° +8x* —16x—16?
7. Permre ypaBuenus: X° —3x+2=0; x* +12x+3=0.
8. HaﬁHHTe pannOHAJIbHBIC KOPHU MHOT'OYJICHOB:
a. x®—6x*+15x—-14;
b. x*—2x3—-8x*+13x—24;
c. 6x*+19x®—7x*-26x+12;
d. x®—2x*—4x® +4%x*> —5x +6;
e. 24x°—-10x" —x* —19x* —5x +6.

Pa3nen8

1. BBIpa3I/ITC CJICaAyromue CUMMCTPUUCCKHC MHOTI'O4JICHBI ucpes OCHOBHBIC
CUMMCTPUYICCKHUC:

3 3 3.
a X X+ X3,

5 5.
b. X +X5;
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C. XIX+XTXS +X2XS.
2. Haiigure Bce 3HAYEHUS! MHOTOWICHOB HanZ,
a. x}-—6x°+156x-14;
x* —2x% —8x* +13x —24;
6x* +19x3 —7x* — 26X +12:
X° —2x* —4x% + 4x* —5X +6;
24x° —10x* — x® —19x* —5x +6.
3. Haiitu CyMMY, Pa3HOCTh u MPOU3BEINECHNUE MHOT'OYJICHOB
f(X)=1-3x+4x*, g(X)=3+2x+ x> u3 kompua Zg[x].

® o o o

4. Han nonem F, HaliTW 4acTHOE M OCTATOK OT JIEIE€HUS MHOIOYJICHA 2+3x+3x° Ha

MHOTro4iIeH 3+ 2X.

6. @oHI OIEHOYHBIX CpPeACTB /Jsi TPOBeJeHUs] TEKYyIero KOHTPOJsS 3HAHWIN,
NMPOMEKYTOUYHOM aTTeCTAllUM 00y4AIOIIUXCS 10 AUCIHUIIHHE

q)OH,I[ OLCHOYHBIX CPCACTB JId IMPOBCACHHA  TCKYHICI'O  KOHTPOJIA 3HaHHﬁ,
HpOMG)Ky’[O‘-IHOfI aTTeCTaluy NPUBCACH B IIPHUJIOKCHUU

7. IlepeyeHb OCHOBHOH W JONOJHHMTEJNbHOH Y4YeOHOHM JIUTEPATYpPbl, HeOOXOAUMOH IJIsi
OCBOCHHUSA TUCIHHUILINHEI

Ilepeuens ocHosHOIL yueOHOU Tumepamypbol.

1. Kamanosa @.P. Beicmas marematuka. O0rias aredpa B 3a1a4dax: yue0d. mocodue s
akajemuueckoro OakanaBpuata / @.PKamramoBa, M.A. Kamanor, T.H. ®omenko. - 2 wu3j.,
nepepab. u nom. - M.: U3narensctBo IOpaiit, 2018. - 171c. — Pesxxum poctyna: https://biblio-
online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2

2. Jlapun C.B. Anrebpa u Teopust uncen. ['pymmibl, Koibla u moist: y4e0.mocodue ams
akagemudeckoro OakamaBpuara / C.B. Jlapun. - 2 u3a., ucnp. u gon. - M.: U3marenscTBo
[Opaiit, 2019. - 160 c. — Pexum mocryma: https://biblio-online.ru/viewer/algebra-i-teoriya-
chisel-gruppy-kolca-i-polya-441295#

3. Jlapua C.B. Aunrebpa : WMHOrowieHsl: yde0.mocoOwe IS aKaJIeMHYECKOTO
6axanaspuata / C.B. JlapuH. - 2 u3z., ucnp. u gon. - M.: M3narensctBo FOpaiit, 2019. - 136¢.
— Pexxum goctymna: https://biblio-online.ru/viewer/algebra-mnogochleny-441297#

Ilepeuens dononumenbHo 1umepamypul.

1. JluneiiHas anrebpa W aHaJIMTUYECKass TeOMETpHUsS: Y4YEOHHK M MPAKTUKYM JUIS
npukiagHoro Oakanaspuara / A.W. Banos, B.B. Jlorunosa, A.B. Mopo3sosa, E.I'. [InoTHukoBa:
nox pex. E.I'. [InotHukoBoil. - M.: U3parensctBo HOpaiit, 2019. - 340c. - Pexxum nocryna:

https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-436467#

2. TlotamoB A.Il. JluneiiHas anrebpa W aHAJIUTHYECKass TE€OMETpPHUsS: Y4EOHUK MU
NPAaKTUKYM JUIs Tpukiaanoro 6akanaspuata / A.IL. IToranos. - M.: U3natensctBo FOpaiit, 2019.
- 310c. — Pexxum nmocryma: https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-
geometriya-433646#

3. ®omenko T.H. Briciias matematuka. O61mas anredpa. DineMeHThl TeH30pHOM
anreOphl: Y4eOHUK U MPAKTUKYM JUIs akajeMudeckoro Oakanaspuara / T.H. ®omenko. - M.:
UznatensctBo FOpaiit, 2019. - 121c. - Pesxxum noctyna: https://biblio-online.ru/viewer/vysshaya-
matematika-obschaya-algebra-elementy-tenzornoy-algebry-441134#page/2

4. byrpos f1.C. Bricmias matematuka: B 3T. ToM 2. D1eMeHThI TMHEHHON anreOpsl 1
AHAJTUTUIECKON TeOMETpHH: yueOHUK JJIs akanemMuueckorobakamaspuara / 1.C. byrpos, C.M.
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https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-elementy-tenzornoy-algebry-441134#page/2

Huxonbckuit. - 7-e u3a., crepeotuntoe. - M.: U3narensctBo FOpaiit, 2019. - 281c. - Pexxum
noctyma: https://biblio-online.ru/viewer/vysshaya-matematika-v-3-t-t-2-elementy-lineynoy-
algebry-i-analiticheskoy-geometrii-431960#

5. Cyxotun A.M. Beiciias MaremaTuka. AJbTEpHATUBHAS METOAOJIOTHS MIPENOJaBAHUS:
yueb.mocobue s mpukiamgHoro OakamaBpuata / A.M. Cyxormn, T.B. TapbokoBa. - M.:
UznareasctBo  IOpaiit, 2019. - 223c. — Pexum jgocryma: https://biblio-
online.ru/viewer/vysshaya-matematika-alternativnaya-metodologiya-prepodavaniya-
433933#page/2

6. Opnoa W.B. Jluneiinas anreOpa W aHATUTHYECKas T€OMETPHS JUISI SKOHOMHCTOB:
y4eOHHMK W TIPaKTUKyM Ui MpukiagHoro OakanaBpuara / M.B. Opnosa, B.B. Yrposos, E.C.
®dunonosa. - M.: UzparenbctBo Opaiit, 2019. - 370c. - Pexum npocryma: https://biblio-
online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#

8.IlepevyeHr cOBpeMeHHBIX MPO(QecCHOHAJBHBIX 0a3 [JaHHBIX, HH(AOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

Bce oOyuarommuecst o6ecriedeHbl JOCTYIIOM K COBPEMEHHBIM MPOQecCHOHANBHBIM 0a3aM
JaHHBIX M UHQOPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM, KOTOpbIE MOMAJEKAT OOHOBJICHHIO MU
HEO0OXOJUMOCTH, UTO OTPAXKAETCS B JIUCTaX aKTyalln3aluyd pabouux Iporpamm.

CoBpemenHble IpodeccHOHATbHBIEC 0a3bl JAHHBIX:

. ®enepanbublii nopran "Poccuiickoe odpazoBanue: Www.edu.ru

. "YuuBepcuterckas oubnuoteka online" http://biblioclub.ru/

. DnekTponHas oubimoreunas cucrema "FOpait" http://biblio-online.ru/

. O6pasoBarenbHble pecypesl cetn MaTepHet http://edu-top.ru/katalog/

. MOCKOBCKHI1 IIEHTpP HEMPEPHIBHOIO MaTeMaTu4deckoro oopaszosanus: https://mccme.ru/

. HanmonanbHb1i OTKpbITHIA YHUBEpcuTeT "MHTYHUT". MatemaTuka: Kypehl:
https://www.intuit.ru/studies/courses?service=0&option_id=20&service path=1

7. Jluneitnas anreOpa u reomeTpusi: pecypebl. // https://online.edu.ru/ru/courses/item/?id=554

8. Bricmias matematuka. JInnelinas anreOpa U 3JIeMEHTBI TOTIOJIOTHUU: PECYPCHI

https://online.edu.ru/ru/courses/item/?id=65

9. Bricmiast MaTemartuka. Anredpa: BBEJIEHHE B TEOPUIO TPYIII: PECYPChI

https://online.edu.ru/ru/courses/item/?id=159

OOl &~ W —

I/IH(l)OpMaIII/IOHHI)Ie CIIPpaBOYHLIEC CUCTEMbI:

https://yandex.ru/ , https://www.google.ru/

9. Onucanue MaTepuaJbHO-TEXHUYECKOIl 0a3bl, HEOOXOAUMOI 1JIs1 OCYIIEeCTBIEHUSA
00pa3oBaTe/ILHOIO NMpPoIecca Mo JUCHUILIHHE

I[J'IH OCYHICCTBJICHHU A 06p330BaTeJ'H>HOFO nponoecca mno AJUCHUINIMHE HMECTCA B HAJIWMYHUU
cileayromas MaTepruajibHO-TCXHUYCCKAA Oaza:

AynuTopun IIporpammHoe obecnieueHue
- ydeOHas ayTuTOpUSs AJIsl IPOBEICHUS OnepannoHHas cucreMa
yueOHBIX 3aHATUHN MO AUCLUILIIMHE, ITaxeT OQHCHBIX MPHITOKCHHIT

OCHAILlEHHAs! KOMIIBIOTEPOM C BBIXOJIOM B Bpaysep Firefox, Snnexc
UHTEPHET, MYJIbTUMETUATIPOCKTOPOM;

- IIOMEIIEHHUE JUII CAMOCTOSITEILHON
paboThl 00YJArOIITXCSI, OCHAIIICHHOE
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KOMITBIOTEPHOU TEXHUKOH C
BO3MOXHOCTBIO IOAKIIIOYEHHUS K CETH
WuTepHeT u obecrieyeHneM J0cTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-
obpazoBarenbuyto cpeay [TTY;

- CIICHUAIM3UPOBAHHAA ayJUTOPHA IJIA
npoBeieHuUs T1ab0paTOPHBIX PadoOT MO
JHCIHILTIHE,

OCHaIlleHHasi HA0OPOM PEaKTHUBOB U
1abopaTopHOTrO 00OPYIOBAHUS;

10. O6yuyenne HHBAJIHU/I0B U JIHI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

[Tpu HeoOxoauMocTH paboyasi mporpaMma JAUCIHUILUIANHBI MOXKET OBITh aJanTHpOBaHA IS
obOecrieueHus 00pa30BAaTENBHOTO MpoOlEcca WHBAIMIOB U JIMI C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 310poBbsl. [l 3TOro TpedyeTcsl 3asBlI€HHE CTYyAEHTa (ero 3aKOHHOIO
MPEJICTAaBUTENS) U 3aKII0YCHHE IICUX0JI0r0-MeauKo-neaarornyeckoit komuccuu (IIMIIK).

ABTOpHI (cocTaBuTenn): K.¢.-M.H., 1ouenT Caukosa E.H. 7«
cr.p. Conmatosa H.T'.

TMOAIMHUCH aBTOPOB

[Iporpamma omobpeHa Ha 3acemanuu Kadbenpbl maremaTuku W dkoHoMuku  20.05.2022r,
poToKOJT Ne8.

3aB. kadeapoii Kamenckux H.A.
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1. MnaukaTopsbl JOCTHKEHHS KOMIIETEHIUH

Koo u

HAaUMEHOBAHUE HaumenoBanue nHANKATOPATOCTHKEHUS KOMIIETECHITH

KOMITCTEHITUU
YK-1. Cnocoben YK-1.1
OCYIIECTBIIATh JleMoHCTpHpYyeT 3HaHUE OCOOEHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO
TIOUCK, MBILUICHUSI, apTYMEHTUPOBAHHO (HOPMHPYET COOCTBEHHOE CYKIEHUE U
KPUTHYECKUM OLIEHKY HH(OpMAIMH, TPUHIMAET 000CHOBAHHOE PEIICHHUE.
aHaIu3 u YK-1.2
CUHTE3 [MpumensieT Jormdgeckre (opMbI U TIPOLIETYPBI, CIIOCOOEH K peIIeKCHH 10 TIOBOITY
uHpopmaruu, COOCTBEHHOM M YY>KOM MBICITUTEIIBHOM JICSTEITHHOCTH.
IPUMEHSTh YK-1.3

CHCTEMHEIHN MOAXO0.
JUTSL pelleHus
MOCTaBJIEHHBIX
3aJ1a4.

AHanu3upyer MCTOYHUKM HHQPOPMALMM C 1LEJIbl0 BBIABICHUSA HX
IIPOTUBOPEYUI U TIOUCKA JOCTOBEPHBIX CYKICHHM.

I1K-1. Criocoben
OCBaMBaTh U
HCIOJIL30BATh
TEOPETUICCKHE
3HAHMUA U
MIPAKTUICCKHEC
YMEHHUsI U HaBBIKU B
MPEAMETHOU
obyactu pu
perieHnn
po¢eCCHOHATBHBIX
3a71a4

MK-1.1

3HaeT CTPYKTYpy, COCTaB W AHIAKTUYECKHE EAMHHUIBI IPEIMETHOM
obsacty (TIperno;aBaeMoro npeamMeTa).

MK-1.2

YMeer OCyIIeCTBISTh OTOOp Y4eOHOTrO COZICpYKAHMsS VIS €r0 PealH3allii B
pa3muHBIX (hopmax o0ydeHust B cooteTcTBrr ¢ TpedoBanmsivu OI'OC OO.
MK-1.3

JleMoHCTpHpYeT yMEHHUE pa3padaThiBaTh pa3iIMdHbIC (OPMBI yUEOHBIX
3aHSATHH, PUMEHSATh METOJIbl, IPUEMbI U TEXHOJIOTUU OOYUYEHHsSI, B TOM
yrcie nHHOpMaIOHHBIE.

2. Onucanne noka3sareJsieil 1 KpuTeprueB OLCHUBAHUS KOMIIETEHIMIA HA Pa3/JIMYHBIX ITanax
X (popMHUPOBAHUSA, ONIMCAHME LKA OLIEHUBAHUA

OneHka ypoBHS OCBOGHHMS KOMIIETEHIIMM Ha pa3HbIX JdTanax HX (OpPMHUPOBAHUS
MIPOBOAMTCS HA OCHOBE AU(PHEPEHIINPOBAHHOIO KOHTPOJIS KaXA0r0 1MOKa3aTessi KOMIETEHIIMH B
paMKax OLIEHOUYHBIX CPEACTB, puBeAcHHbIX B DOC.

Onenka "orianuHo", "XOpomio" COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO OCBOCHHS
KOMIIETEHIIUM  COIJIACHO  KPUTEpUSM  OLIEHUBAHMs, MPHUBEJCHHBIM B  Taliuue
COOTBETCTBYIOILIEMY OLIEHOUYHOMY CPEJICTBY.

Onenka  "yJOBJIETBOPUTENIBHO"  COOTBETCTBYeT 0a30BOMY  YpPOBHIO  OCBOEHUS
KOMIIETEHIIMM  COTJIACHO  KPUTEPUSM  OLIEHUBAHHS, MPUBEICHHBIM B  Ta0JuUIE
COOTBETCTBYIOILIEMY OLIEHOUYHOMY CPEJCTBY.

Onenka "HEYTOBJIETBOPHUTENIBHO" COOTBETCTBYET TIOKA3aTeNt0 "KOMMETEHIUS HE
ocBoeHa".
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[Ipencrasne

Ne | Haumenosanue Kparxas HHE
XapaKTEePUCTHKA
1/ OIICHOYHOTO OIIEHOYHOT'O Kpurepuu ornieHuBanus
OIIEHOYHOTO
1| cpencTBa Cpe/CTBa B
CpeicTBa
honae
1 2 3 4 5
Oyenounsvie cpedcmaa 05 NPOBeOeHUs. MEKYUe20 KOHMPOJis
1 Tecm Cucrema TecroBbie | Onenka «OmauurHoy BBHICTABISETCS 3a
CTaHJAPTU3UPOBAH | 3aJIaHUS TECT, B KOTOPOM BBITIOJIHEHO OoJiee
HBIX 3aJlaHMH, 90% 3amaHui.
ITO3BOJISIOIIAS Onenka «Xopoutoy» BBICTaBISETCS 32
U3MEPUTh TECT, B KOTOPOM BBITIOJIHEHO 0oJiee
YpOBEHb 3HAHHUU U 75 % 3amanuii.
YMEHUI Ouenka «Yoosenemeopumenvro»
oOydarorerocs. BBICTaBJISIETCS 32 TECT, B KOTOPOM
BBITIOJIHEHO OoJiee 60 % 3amanuii.
Ouenka «HeydoeremsopumenbHo»
BBICTABIISICTCS 32 TECT, B KOTOPOM
BEITTOTHEHO MeHee 60 % 3amaHuid.
2 Konmponvnasa | KoHTpoibHbIE [Iepeuenn Ouenka «Omauunox»-
(camocmosimens | pabOTHI KOHTPOJIb | KOHTpOJIbHAas pabora odopmiieHa B
Has) paboma | TPOBOJSATCSA C HBIX CTPOTOM COOTBETCTBUU c
LIEJIBIO 3aJaHui U3JI0)KCHHBIMH TpeOOBAHUAMU;
onpeneeHus NOKa3aH BBICOKUH YPOBEHb 3HAHUS
KOHEYHOT'O U3Y4YEHHOTO MaTepuaia Mo 3aJaHHON

pe3yJsipTara B
o0yueHuu 1o
JAHHOU TEME WIH
paszeny,
MTO3BOJISTIOT
KOHTPOJIMPOBATh
3HAHUS, YMCHUS U
BJIaJICHUS
M3Y4EeHHOTO
MaTepuana

TEME, yYMEHHUE rI1y00KO
aHAJIM3UPOBaTh MPOOJIIEMY M JIENaTh
o0OoOwarone  BBIBOABI;  pabota
BBITIOJTHEHA IPaMOTHO C TOYKH
3peHHsI TIOCTABJICHHOW 3a7adu, T.e.
6e3 oIMOOK U HEJOUETOB.

Ornenka «Xopowo»-pabota
opopMieHa B  COOTBETCTBUM C
W3JTI0KEHHBIMH TpeOOBaHUSIMH,
MOKa3aH JIOCTaTOYHBIN YPOBEHb
3HaHUS WM3YYCHHOTO MaTrepuana Io
3aJaHHOM TeMe, yMeHue
aHaM3UPOBaATh MPOOJIEMYy H JIeNaTh
BBIBO/IBI; pabota BBINOJIHEHA
MOJTHOCTBIO, HO UMEIOTCSI HEZI0UETHI.

Onenka «¥YoosnemeopumenbHo»-
npu ohopMIICHHH PabOThI JOIMYIICHBI
HE3HAUMTENIbHbIE  OTKJIOHEHUS  OT
M3JI0KEHHBIX TPeOOBAHUH; MMOKA3aHBI
MUHUMAaJIbHBIE 3HAHHS TI0O OCHOBHBIM

TeMaM KOHTPOJIbHOU paboTHI;
BBIIIOJJHEHO HE MEHEE I0JIOBUHBI
paboTHI.

Onenka

«Heyoosenemsopumenvnon-
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BBITTOJTHEHO MeHee HOJIOBUHBI
paboThl, JOMYIIEHbI OIIMOKU TIpH
BBINIOJTHEHHUH 331aHU.

Oyenounsvie cpedcmea 0s nPos

eoenusl npOMeOfcymquoﬁ ammecmayuu

Dxzamen

KonTposbHoe
MEpOTPUSITHE,
KOTOpoOe
IIPOBOAUTCS 1o
OKOHYAHUIO
U3Y4EHHUS
JUCIUILTAHBI B
BUJIE,
MIPe1yCMOTPEHHOM
y4EOHBIM TUTAHOM.

Bomnpocsl k
9K3aMEHY

OrneHka «omauyHo» MPEAINoaraer:

— 3HaHHEC MOHSITUIHO-
TEPMUHOJIOTUTYECKOTO amnmnapara
JUCIUTIIIMHBI: COCTaB U COJCpP)KaHHE
HAYYHBIX MOHSATUN, UX CBA3EH MEKIY
co0oM, UX CUCTEMY;

— 3HaHWE TEOPUHU BOMPOCA, YMEHHUE
aHAJIM3UPOBATH NPOOIEMY;

— yMEHHE TPHUMEHATH OCHOBHBIC
MTOJIOKCHUS TEOPHUH BOITPOCA,
AQHATUTUYECKOE H3JI0KEHUE HAyYHBIX
Ue OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX;

— yMeHue COJIEpXKATEIBHO u
CTUJIMCTUYECKH TPaMOTHO H3JIararhb
CYTb BOIIPOCA,

— IyOOKO€ MOHMMAaHHUE, OCO3HAHUE
MaTepuania.

O1ieHKa «xopouio» NPeAnosiaract:

— 3HaHWE OCHOBHBIX TEOPETHUECKUX
MOJIOKEHUH BOIIPOCA;

— yMeHue aHAJTM3UPOBATH
u3ydyaeMble TUCIUIUIMHOMN SIBICHUS,
(hakTbI, TEHCTBUS;

— yMeHue COJIepKaATEINBHO u
CTUJIMCTUYECKH TPaMOTHO M3Jararb
cytb Bompoca. Ho wumeer wecto

HeJloCTaToYHast MOJTHOTA o
M3J1araeMoMy BOIIPOCY.

Onenka «Y00871eMmBOPUMENLHON
MPEeAToIaraer:

— HEIOJHOTY U3JI0KEHUS
UHpOpMaLny;

— OIEepHUpPOBAHUE MOHATHI  Ha
OBITOBOM YpPOBHE;

— OTCYTCTBHUE CBA3U B IIOCTPOCHUHU
OTBETA;

— HEYMEHUE BBLIEINUTH ITIABHOE;

— OTCYTCTBHE BBIBOJIOB.

OneHka  «Hey0081emeopuUmenbHo»

npeamnojaract:

— HC3HAHUC MOHSATHUMHOIO
alrrapara,

— HCE3HaHHUC METOAO0JOTHYCCKHUX

OCHOB TPOOJIEMBI;
— HE3HaHUWE TEOpUM M HUCTOPUH
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BOIPOCA;
- OTCYTCTBHE YMEHHUS aHAIN3UPOBATH
y4eOHBIN MaTepual.

4 3auem Kontponsroe Bormpocsl k | «3auteHo»:
MCpOTIPHATHE, 3auery 3HAHME TEOPHMHU BOIPOCA, IIOHATUIHO-
KoTopoe  TponoAnTes TEPMHHOJIOTHIECKOTO anmapara
10 OKOHYaHU"u
W3yHeHHS JUCLUIUIMHEL (COCTaB U COAEPIKAHUE
JMCLMIUTHHBL. MOHATUM, UX CBA3EH MEXIy COOOH,

UX CHUCTEMY);

YMEHHE AaHAIU3UPOBATH TPOOIEMY,
COACPXKATEIBHO W  CTHWJIMCTUYECKHU
rpaMOTHO M3JIarath CyTh BOIIPOCA;
BJIAJICHUE AHATUTHYCCKUM CIIOCOOOM
W3JI0KEHUSL ~ BOIIPOCA,  HABBIKAMH
apryMeHTalluH.

«He 3aureno»:

3HAHUE BOIIPOCA  HA  YpPOBHE
OCHOBHBIX TTOHSITHI;

yMEHUE BBIICIIUTD rJIaBHOE,
chopMynHupoBaTh BBIBO/IBI HE
IPOJIEMOHCTPUPOBAHO;

BJIaACHUEC HAaBBIKAMH apTryMCHTAllUH
HC ITPOJACMOHCTPHPOBAHO.

3. TunoBble KOHTPOJIbHBIE 3aJaHUSI U/WJIUM WHbIE MATePUAJIbI /51 IPOBeJAeHHs TeKYIIero
KOHTPOJIAA 3HAHMI, NMPOMEKYTOYHOH ATTECTAllUM, HeO0XOAUMBbIC ISl OLEHKH 3HAHMH,
YMeHHI, HaBBIKOB W/MJM  ONbITA JAeATEJbHOCTH, XAPAKTEPU3YIOIIUX  ITAIbI
(popMupoBaHus KOMIIETEHIIMI B IIpolecce 0CBOCHHUS 00pPa30BaTeILHON MNPOTrPaMMBbI

TecroBble 3a1anus no teme 2.1. Aaredopandeckue crpykrypsl. ['pynna. Koasuo. Iose

1. Onpenennte, Kakoe U3 CIEAYIOIUX MHOKECTB SIBISETCA MOJEM (KOJIBIIOM) OTHOCUTEIBHO
CTaHJAPTHBIX OIEPALIAM.

A) MHOXeCTBO LIETIBIX YHCE.
b) MHOecTBO paliiOHaIbHBIX YUCEIL.
B) MHOeCTBO KBaJJpaTHBIX MaTPHUI] BTOPOTO MOPSIKA.
I') MHO>€ecTBO HEBBIPOXKAEHHBIX MAaTPUILl BTOPOTO MOPSAKA.
2. Ha MHOXeCTBe TeNbIX (BEIIECTBEHHBIX, PAIMOHAIBHBIX) YHUCEI DJIEMEHT, 00paTHBIH uucty N
A) pases (-N),
b) pasen 1/N,
B) He cymectByeT
3. Ha MHO>KeCTBe 1eNbIX (BEIECTBEHHBIX, PAIIHOHAIBHBIX ) YHCEI DIIEMEHT, TIPOTUBOTIOIOKHBIH
yucay N ...
A) paseH (-N),
b) pasen 1/N,
B) He cymecTByer
4. HeliTpanbHBIN 3JIEMEHT HA MHOXECTBE KBaJJPaTHBIX MaTPHUI[ BTOPOT'O MOPSAIKAa OTHOCUTEIHEHO
oTepaly CIOKEHUS - ....
A) equHUYHAs MaTpUIIA,
b) nynesas matpuua,
B) He cymectByer,
5. HeifTpanbHblil 2IeMEHT Ha MHOYKECTBE KBaJIpaTHBIX MAaTPUIL] BTOPOTO MOPSAIKa OTHOCUTEIBHO
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oTiepaIuy YMHOKEHHUS - ....
A) equHUYHAS MaTpPHIIA,
b) nyneBas marpuna,
B) He cymecTByer,
6. Ha MHOXeCTBE HETbIX (pallMOHATBHBIX, BEIIECTBEHHBIX ) YUCEII CAMMETPUYHBIN JIIEMEHT
OTHOCHUTEJIbHO OIlepaluy yMHOXKeHHUs (cinoxenus ) st yucna N ...
A) pasen 1/N,
b) pasen (-N),
B) pasen 1,
I') paBen 0,
J1) He cymiecTByeT.
7. Onpenenure, KaKOe U3 CIEAYIONUX MHOXKECTB SIBIISIETCS TPYIIION OTHOCUTEIHHO OTICpAIIUU
CI0KeHUs (YMHOKEHHS ).

A) MHOXECTBO LIEJIBIX YHCET.

b) MHOXeCTBO pallMOHAIbHBIX YUCE.

B) MHoecTBO KBaipaTHBIX MaTpuUll BTOPOTO MOPsJIKA.

I') MHO>kecTBO HEBBIPOKACHHBIX MAaTPUIl BTOPOTO MOPSIAKA.

TecToBbIE 3aIaHUS 110 Teme2.3. BI/IHaprIe OTHOILICHUSA

'

1. bunapnoe otHomenue R - "x kpatHo )" Ha MHoxkectBe X={1,2,3,5,7,N+10} oGnanmaer
CIEAYIOUIMMH CBOMCTBAMU:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPAH3UTUBHOCTH,

) pe(IeKCUBHOCTb,

1) aHTHPE(PIICKCUBHOCT.
2. bunapuoe ortHomieHue R - 'x Oompmie y" Ha mHOXKectBe X={1,2,3,5,7,N+10} obGmamaer
CIIEYIOIIUMHU CBOICTBaMHU:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCTb,

B) TPaH3UTHUBHOCT,

T) pe(hIeKCUBHOCTbD,

1) aHTHUPE(PIIEKCUBHOCT.
3. bunapnoe otHomenue R - "x He Menbiie y" Ha mHOXkectBe X={1,2,3,5,7,N+10} obGnanaer
CIEAYIOUMMH CBOMCTBAMU:

a) CHAMMETPUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTHUBHOCTH,

T) pe(IeKCUBHOCT®,

1) aHTUPEPIEKCUBHOCTb.
4. bunapHoe oTHoueHHe R - “xmepneHAuKyaspHa)y" Ha MHOXECTBE BCEX MPSMBIX 00Jagaer
CJICAYIOIIMMHU CBOUCTBAMM:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTHUBHOCT,

T) pe(hJIeKCUBHOCTD,

1) aHTHPE(PIIEKCUBHOCT.
5. bunapHoe otHomenue R - “xmapamienbHay'
CIIEAYIOUIMMH CBOMCTBAMU:

a) CHAMMETPUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTHUBHOCT,

Ha MHOXCECTBC BCCX NPAMBIX 06na;[aeT
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T) pe(hJIeKCUBHOCTD,
1) aHTHPE(PIIEKCUBHOCT.

TecToBble 3a1aHus 0 TeMe8.1. JjIeMeHThI TEOPUN KOHEYHbIX MOJIei

1. Beraetsl mo Mojyito 4 00pasyrot mosie?
a) Jla 0)Her
2. Berdetsl 1o Moymto 3 006pasyrot nosue?
a) Jla 0)Her
3. Xapakrepuctuka nonsa F;pasHa...
a)3, 0)0, B) 1, 1)2.
4. Yncno MHOTOYICHOB Haj nojieM F, He BbIIIE BTOPOIA CTENEHU PaBHO. ..
a)27, 6)9, B)3, r)8l.
5. Yucno MHOTOUIEHOB Haj osieM F, He BbIlIE BTOPOI CTENEHH PaBHO. ..
a)l6, 6)2, B)4, r)8, m)32.
6. f=x"+3x*-3x+2; feZ[x].f(3)=..
a)4, 0)11, B)cBoil BapuaHT OTBETA.
7.Cymma muorounenoB f(X)=1-3x+4x?, g(X)=3+2x+x* u3 konbua Z.[x] pasna...
a)4+4x, 6)3+3x*, 6)4x"+2x*+3+3X, 2) HeT NPaBUILHOTO OTBETA
8. Pasnocth MuorounenoB f(X)=1-3x+4x*, g(x)=3+2x+x* u3 xonsua Z.[X] pasHa...
a)4+4x, 6)3+3x%, 8)4x" +2x*+3+3x, 2) HET MPaBUILHOTO OTBETA

9. Ilpoussenenue MmuorouneHoB f(X)=1-3x+4x?, g(X)=3+2x+x> u3 xombia Zg[X]
paBHo. ..
a)4+4x, 6)3+3x*, 6)4x"+2x*+3+3X, 2) HeT NPaBUILHOTO OTBETA
IlepeyeHb KOHTPOJILHBIX 3aaHUI

KonTpo.ibHas pagora Ne 1: DiieMeHTHI TEOPUU MHOKECTB

Bapmnanr 1
1.IIpoBepuTh sBIsIETCS TU POpMYJIa TABTOJIOTHEH, TPOTUBOPEUNEM, HEUTpaIbHOU (popmynoii?

(p=>a)al@—>r)a~(p—>r)
2. PaBHOCWIIBHBI JTM TIpEeUKAThI? MOKHO JIH YCTAaHOBUTH CIIEICTBUE OJHOTO U3 JPyroro?
A(X)=(x2 +3x+7>0); B(x)=(lg(x*—2)=1) vaR
3.01eHNnTe UICTUHHOCTh BBICKA3bIBAHUHN M MOCTPONTE ONPOBEPIKEHUE.
(vx e N)A(x) A —P(x) = B(x))
4.J1okaxxuTe Ui OPOBEPTHUTE.
AnB=An(AUB)
Bapuant 2
1.ITpoBepuTs siBiIsIeTCs M (POpMyJia TaBTOJIOTUEH, IPOTUBOPEUHEM, HEUTPATIBHON (GopMyItoif?
(P—>a)A(pvr)a—r—-—p
2. PaBHOCWIIBHBI JIM TIpeUKaTh? MOKHO JIM YCTAaHOBUTH CIIEACTBUE OJJHOTO U3 IPYroro?
A(X) = (x-npocmoe uucno); B(x) = (x-uemnoe uucno) na R
3.01eHnTe NICTUHHOCTH BBICKA3bIBAHUH M MTOCTPONTE OMPOBEPIKEHHE.
(3x e N)(vy e N)A(y) > C(x,y))

4.Jloka)xuTe NI OPOBEPTHUTE.

BU(A\B)=AUB
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Bapuant 3
1.IIpoBepuTs siBnsieTcs au Gopmysia TaBTOJIOTHEH, MPOTUBOPEUNEM, HEUTpaTbHOU (hopmMyToi?

(pe>a)a(pvr)a—r—(-q— p)
2. PaBHOCMIIBHBI JIU IpeIUKaThl? MOXKHO JIM yCTAHOBUTH CIEACTBUE OJHOIO U3 APYroro?
A(X)= (X - uucno kpamnoe 3); B(X) = (x - uucno kpamuoe 9); na R
3.01eHuTe MICTUHHOCTD BBICKA3bIBAHUM U IIOCTPONTE OIIPOBEPIKEHNUE.
(3%, y e NJ(A(x)v B(y) - C(x, y))
4.JlokaxxuTe NI OIPOBEPTHUTE.
BN (A\B)=@.
Bapuanr 4
1.OxBUBaNeHTHBI 1 (HopMyITbI?
A=(prg)>ruB=p—>(q-or)
2. PaBHOCWJIBHBI JTM TIpEeUKAThI? MOKHO JIM YCTAaHOBUTH CIIEACTBUE OAHOTO U3 pyroro?

A(X)E(X21;9>1j; B(x)= ( X |<1) 12 Z

3.01ueHuTe UCTUHHOCTD BBICKA3bIBAHUHN U IIOCTPONTE ONIPOBEPIKEHUE.

(vx e N)3y e NYP(y)AC(x,y))

4. JIOKa)KUTE WK ONPOBEPTHUTE.
Ax(BuC)=(AxB)U(AxC)

Bapuanr S
1. DxBUBaJICHTHBI JIU (HOPMYIIBI?

A=(par)v(prq);B=(p—a)ar
2. PaBHOCHIJIBHBI JTU TIpeIUKaThl? MOXKHO JIM YCTAaHOBUTH CJIEJCTBUE OJHOTO U3 JPYroro?
A(X) = (X -5= O); B(X) = (X-xkpamno 5); HaR
3.0OueHnTe HCTHHHOCTD BBICKA3bIBAHUI M IIOCTPONTE ONPOBEPIKEHHE.
(3x e NXP(x)AP(y)AC(x,y) > x =)
4.JloKa>XUTe UM ONPOBEPTHUTE.
(ANB)xC =(AxC)n(BxC)
Bapuanr 6
1. DKkBHUBaJIECHTHBI JH (HOPMYJIBI?

A=—(prgar); B=(pag)vr
2. PaBHOCMIIBHBI JIU TTpeUKaThl? MOXKHO JI yCTAaHOBUTH CJIEJICTBUE OJHOTO U3 IPYroro?
A(X) = (X2 +12 < 1); B(X) = (X-npocmoe uucno); na R
3.01eHuTe NCTUHHOCTD BBICKA3bIBAHUM U IIOCTPONTE ONIPOBEPIKEHNUE.
(%, y € NXP(x)A P(y) > —=C(x,y))
4.JlokaxxuTe NI ONIPOBEPTHUTE.
(AUB)\C=(A\C)u(B\C)
Bapuanr 7
1.ITpoBepuTs siBieTCs U (POpMyJia TABTOJIOTUEH, IPOTUBOPEUHEM, HEUTPATIBHON GopMyItoif?
(pArg)—>(sa—s— pvs)
2. PaBHOCWIBHBI JIM NpeIUKaThi? MOYXHO JIM YCTAHOBUTD CJIEICTBUE OAHOTO U3 APYroro?
A(x)=(x >8); B(x)=(x* > 66)na z
3.01eHnTe UICTUHHOCTD BBICKA3bIBAHUM M TTIOCTPOMTE OMPOBEPKEHUE.
(¥x e NYC(x, y) A Alx) > Aly))

4.Jloka)xuTe NI OPOBEPTHUTE.
AU(BxC)=(AUB)x(AUC)
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Bapuanr 8
1.IIpoBepuTs siBnsieTcs au Gopmysia TaBTOJIOTHEH, MPOTUBOPEUNEM, HEUTpaTbHOU (hopmMyToi?
(p—>a)=>(par—qar)
2. PaBHOCWIIBHBI U TipeIMKaThl? MOXKHO JIU YCTAHOBUTH CJIEJICTBUE OAHOTO U3 APYroro?
A(X) = (x-kpamno 12); B(X)= (x- kpamno 6) na R
3.01eHnuTe UICTUHHOCTD BBICKA3bIBAHUM M TIOCTPOUTE OMPOBEPIKECHHUE.
(vx e N)3y e N)C(y,x) A B(x))

4.JlokaxxuTe NI OIPOBEPTHUTE.

A\(BuC)=(A\B)U(A\C)

KonTtpoJbHas padora Ne2:MaTpuubl 1 onpeaeanTe u

Bapuant 1
1. Haittu matpunry C (pacemotperts 2 crioco6a), ooparuyto k Marpunie C = A’ B—2E , rae

2 21 1 31
A_(O 1 2)’ B_(Z 4 Oj'

2. BaucauTh onpeenuTenb

1 2 30
6 9 4 2
4 1 4 8§’
-2 -8 0 6

Pemnts 3amauy 1Byms crioco6amu.
3. OnpenenuTh MaKCUMAILHOE YHCIIO JIMHEWHO HE3aBUCUMBIX CTPOK MaTPHUIIBI

5 -1 4 2 1
4 1 5 7 7
3 -5 2 -8 11
7 3 6 12 13

-1 2 O
4. Pettuts MatpuuHoe ypaBHenue: CX=| -2 0 1|, roeC - matpuna u3 npumepa 1.
1 -1 2

Bapuanr 2
1. Haittu matpuny C ', o6paTayio k marpune C = A" B—2E , rae

110 2 40
A_(l 1 1)’ B_[l 2 1)
Pemmth 3anauy AByMst crioco0amu.
2. BeruuciauTe onpenennTeb

2 4 -1 3
01 -7 2
38 4 6
3 9 -3 8

Penmte 3a1auy AByMSs criocoOamu.
3. OnpenenuTb MakCUMaJIbHOE YUCIIO IMHEHHO HE3aBUCUMBIX CTPOK MaTPHIIbI
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3 1 2
7 6 6
2 -3 -28].
5 9 10
6 10 11
-1 2 0
4. Pemmuth MaTpuuHoe ypaBHenune: CX=( -2 0 1|, raeC - maTpumna u3 npumepa 1.
1 -1 2
Bapuanr 3
1. Haiitu Matpuy C*, o6patayto k Matpune C=BA" —2E , tne
10 31

A=|0 2| B=|4 5|.
3 1 1 0

Pemutsb 3anauy ABymsi ciocobamu.
2. BeruucauTh onpeaennTelb

-11 0 3
-4 5 1 1
-3 4 1 7
-4 2 -2 3
Pemnts 3anauy 1Byms criocobamu.
3. Onpenenutb paHT MaTPULIbI
1 2
0 5 6 1
2 14 18 10
2 -6 6 6
-2 -4 -6 -8
-1 2 O
4. Petuts MatpuuHoe ypaBHenue: CX=| -2 0 1|, roeC - matpuna u3 npumepa 1.
1 -1 2

JlonmoIHUTENbHbBIE 3aJaHUS 151 KOHTPOJILHOMI Da6OTLI Nel.

1 1 2
5. Janwl matpunsl 4 = (5 :;) uB :(3 1 gj BrrsicHUTh, Kakue U3 CIEAYIOLIUX ONeparui

MOXHO BBIIIOJTHUTH:
A+B, A"+B, A+B", AB, BA, A'B, AB", A'B", B"A".

6. BI)ISICHI/ITI), KaKue U3 NMpUBCACHHBIX HUXE MAaTpUIl UMCIOT 06paTHI)IeI

1 2 010 12 3 12 3
a)|3 4|, 6)|0 2 0 )]0 2 3, 2|2 3 4|
5 6 030 00 3 35 7

7. CKOJIBKO JINHEIHO HE3aBUCUMBIX CTPOK umeeT Marpunia C = (BA)" + A"B" —D, rae

34



1 2 3 1 2
A_[O 1 1)’ B_(3 4)’ D=

KontpoabHasi padora Ne 3: CucreMbl JJHHEHBIX ypaBHeHMIt

w O o
0 O

Bapuanr 1
1. Pemuth cuctemMy JIMHEHHBIX ypaBHeHU MeTonoM ["aycca unu XKopaana-I'aycca:

X, — X, +3X; —4X, =2
2%, — X3 —4X, =-2
3%, — X, +2%X,-8x,=0
2. Pemnth cucteMy JTMHEWHBIX YpaBHEHUN ¢ TOMOIIBIO Gpopmyn Kpamepa u metogom oOpaTHO
MaTpULbL:
X — X, +3%X; =2
2%, — Xy =—3
3%, = X, + Xy =2

3. Petmuth MatpuuHoe ypaBHeHue XA=B, rae A= (: :23} B= [_91 _(Slj

Bapuanrt 2
1. Pemuth cuctemy JMHEHHBIX ypaBHeHUN MeTosioM ["aycca unu XKopnana-T"aycca:

X, — X, —3X; —4X, =2
3X, — X3 +4X, =-2
4%, — X, —4X%; =0
2. Pemuth crucTeMy JTMHEWHBIX YpaBHEHUN ¢ TOMOIIBIO Gpopmyn Kpamepa u metogom oOpaTHO
MaTPUIIBL:
X, — X, +3X; =3
2%, — X3 =1
3X, =X, + X, =3

1 3 2 -2 6
3. Pemuth MaTpuuHOe ypaBHeHUE AX=B, r1¢ A = (1 2)1 B= (1 _92 5)'

BapuanT 3
1. Pemnts cucremy NMMHENHBIX ypaBHEHU MeTotoM ['aycca mnm JKopaana-I'aycca:

X, + X, —3X; +4X, =2
—3X, — X;+4x,=3
—2X, —4X, +8x, =1
2. Pemuth crucTeMy JTMHEWHBIX YpaBHEHUH ¢ TOMOIIBIO Gpopmyn Kpamepa u metooM oOpaTHOMH
MaTpHLIbL:

4X, — X, =-95
X +2X,=3
S5X, +4Xx,=3

3. Pemuth MaTpuuHOe ypaBHeHUE XA=B, T1¢ A = G _OJ, B= (3 :3 .

KonTpoabHasi padora Ne 4: BekTopHbIe IPOCTPAHCTBA
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Bapwuanr |
1. SIBnsieTcs nu BeKTOp @, = (6,-6,5,0)" nuHeitHOI KOMOMHALMEH BEKTOPOB a = (-2,401)",
a,=(2-43-1)", a,=(11-21)".
2. Haiitn ¢pyHIaMEeHTaIbHYIO CUCTEMY PEIICHUIA:

2%, — X, +4X;+3%, =0

X + X, +3%,+ X, =0

X, —2X, + X3 +2X, =0

3. Jlokaszarh, 94TO MHOKECTBO MHOTOWICHOB CTETICHH, HE MPEBBIIIAIONICH 3, 00pa3yeT TuHEeiHOe

IIPOCTPAHCTBO. YKa3aTh Pa3MEPHOCTh JAHHOI'O MPOCTPAHCTBA M IPUBECTH JIBa MPUMEPA €ro
Oasuca.

Bapuanrt 2

1. SIBnsiercst 11 BEeKTOp @, = (0,2,-1,2)" nuneitHOl KOMOMHAIINEH BEKTOPOB a = (-2,401)",
a,=(0-43-1)", a,=(1-21)".
2. Haiit hyHIaMEHTAIBHYIO CHCTEMY PELICHHUI:
3X, +7X;+4x,=0
X, + X, +3%;+X, =0
X, —2X, + X3 +2X, =0
3. Jloka3aTh, YTO MHOKECTBO KBaJpATHBIX MATPHIl BTOPOTO MOpPsaKa 00pa3yeT JHMHEHHOE

MPOCTPAHCTBO. YKa3aTh Pa3MEpPHOCTh JIAHHOTO MPOCTPAHCTBA W TMPUBECTH JBa IIPUMEpPA €ro
Oasmuca.

Bapuanrt 3
1. SIBusiercst au BeKTOp @, = (6,—4,1,3)T JUHEHHOW KOMOMHAIMEH BEKTOPOB &, = (1,—2,0,1)T ,
a,=(223-1)", a,=(10-21)".
2. Haiitn pyHIaMEHTaIBbHYIO CUCTEMY PEIICHHIA:

2%, — X, +4X;—3X, =0

3%, —3X, +5X; —5x, =0

X, —2X, + X3 —2X, =0

3. Jlokasark, 4TO MHOKECTBO T€OMETPHUECKUX BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE 0Opa3yer

JMHEWHOE MPOCTPAHCTBO. YKa3aTh Pa3MEPHOCTh JAHHOTO MPOCTPAHCTBA M MPHUBECTH MPUMEP
ero Oaswuca.

KonTpoabHasi padora Ne 5: JInHeiiHble onepaTopbl

Bapwuant (1N)

X1 NXq + Xo
1. OToGpaskeHue 3a1aHO C TIOMOIIBIO hopmynl A : —
X2 X2 — NXl

a) 10Ka3aTh, 4T0A - TMHEHHOE 0TOOpaKEHHE.
6) Haiitu matpuity oro6paxeHus.

-2
-1

2. JIunelinoe oTOOpakeHHE B CTApOM Oa3nce 3aJ1aH0 MaTPUIIEH

B) Haiitn 06pa3 BekTopa x =
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1 0 N
Ma=|N -1 0
0 N -2

a) Haiiti 00pa3 u siipo. Yka3zaTb pa3MEpHOCTH 3THUX MOJIPOCTPAHCTB U UX OA3UCHI.
6) Haiitu matpuiry oToOpaxxeHus B HOBOM Oa3uce

1 0 -1

g1=|N=-3|, go=| 1 | 0g3=| 3

0 N2

3. Haiiti MaTpuiy InHeitHoro oneparopa A, ecnu Ad =d, A , TIe

(2 )5} Jr m B

X1 NXo
1. OTo6paxeHue 3a1aHO C TOMOMIBIO GopMyIInl A : - .
X2 NX2 +X1

a) 10Ka3aTh, 4TO 4 - TMHEITHOE OTOOpaXKEeHHE.
0) Haiitu matpuity oro6paxeHusl.

2
B) Haiitn 06pa3 Bekropa x = ( j

-1
2. JIunelinoe oTOOpakeHME B CTapOM Oa3uce 3aJlaH0 MaTpHIICH
1 0 N
Ma=[N -1 0
0O N -2

a) Haiitu o0Opa3 u siipo. YKazath pa3MepHOCTH 3TUX MOANPOCTPAHCTB U UX 0a3HCHI.
6) Haiitu matpuiy oToOpaxxeHus B HOBOM Oa3uce

1 3 1
glz O ) g2: N—2 , 93: —1 .
N-4 0 N

— —

3. Haitti matpurty nmHeitoro oneparopa 4, ecrm Ad =d, Ab =T, rae

T

KonTpoabHasi padora Ne 6: MHOro4JieHbl OT OHOM NepeMeHHOi
1. Haiinute KOpHM MHOTO4YIEHA, PAaCCMOTPEB HECKOJIBKO CIOCOOOB, M PA3JIOKHUTE €ro Ha
HENPUBOJUMBIE MHOKUTEH

f(x)=x*+Nx* —N?x* —N?3:
a) HaJ| MOJIeM pallMOHaJIbHBIX YHCEN,
0) HaJl MoJIeM JIEHCTBUTENBHBIX YHCEL,
B) Haa I10JIEM KOMIIJICKCHBIX YUCEII.
2. Haiitt HOJT nByx muOrOwIeHOB: f(X)=Nx*—Nx®>—-8x—6 u f(x)=—Nx*+Nx—6.
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3. Haiin parmonansabie kopau Muorounena: f (X) = X" —2x* —8x* +13x — 24

CamocrogTeabuas padora Nel: KoMiekcHbIEe YHCIA
1. Tansl komiutekcHbie uncina: z, =—Ni+ N, z, =Ni+ N .

Haiitu:
a) cyMMy, IPOU3BEICHUE U YaCTHOE JAHHBIX YHUCEII,
0) TPUTOHOMETPUYECKYIO (DOPMY JTAaHHBIX YHCETI,

B) 213,3\/2_1.

2. Pemuts ypapuenue: X>+N?=0
3. Ha KOMIUIGKCHOW IUIOCKOCTH H300pa3siTh MHOMXKECTBO TOYCK Z, YAOBICTBOPSIOLINX
HepaBeHCTBY1<|z |< 2.

CamocrosiTejibHasi padoTa Ne 2: JIuneiinblie mpocTpancTBa. EBKJINJI0BBI IPOCTPaHCTBA
Bapuant N (N=1,2.3....).
1. Jlanb! ueTsipe BekTOpa a,, a,, d;, 8, B HEKOTOPOM Oasuce.

1 N 0 N +1
a=-N|a=0 [&=|N|a=|-N-2
0 ~N 2 N

IToka3ats, urod,, d,, &, 00pa3yroT Oa3uc U HAWTH KOOPANHATHI BEKTOpa d, B 9TOM Oasuce.

Pemute 06paTHytO 3a1auy.
2. HaiiTu HOpMUpPOBaHHBIN BEKTOP, OPTOTOHAJIbHBIN BEKTOpaM

1 N 0
éiz_NaT:O Ei:N
0 [ |=-N[72 |2
-1 2 1

CamocrositenbHasgs pabora  Ne3:CoOcTBeHHbIC 3HAYECHHMST M COOCTBEHHBbIC BEKTOPbI
JIMHEHHOT0 onepaTropa

1. Halitu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYEHUS JIMHEWHOTO ONEpaTopa, 3aJaHHOTO
MaTpuliel (pUBECTH MaTPUILy K IMaroHaIbHOMY BHAY B 06a3uce U3 COOCTBEHHBIX BEKTOPOB)

“N N N+1
M,=l 0 -1 0
0o 0 3

2. Jlanbl cOOCTBEHHBIEC 3HAUCHUs OTiepaTopa A U COOTBETCTBYIONIME UM COOCTBEHHBIE BEKTOPHI B
HekoTopoM Oasuce. Haittu matpuity onepatopa 4 B 3ToM 6aszuce.
A =—N,A,=N,A;=-1;

1 N 0
a=-N|a= 0 |&=|N
0 ~N 2

CamocrtosiTenbHas padora Ne4: Kpagparuunbie ¢popmMbl

1. a) IlpuBectn KBaapaTU4yHylO (OpMY K KAaHOHHMYECKOMY BHUAY (M K HOPMAJIBHOMY BHIY)
METOJIOM BBIJEJIICHUs IIOJIHOTO KBajapaTa. 0) 3amucaTh MaTpUIly KBaapaTUYHOW (QOpMBI U
MaTpHlly TNpeoOpa3oBaHMs, MPUBOAAIIETO €€ K KaHOHMYecKoMy Buay. B) MccaenoBatb
KBaJpaTHUHYO (hOpMY Ha 3HAKOOTPECIIEHHOCTb:
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x*—=N/3xy—y*—N/2yz+7°.
2. IlpuBenenue KBaapaTUIYHON (POPMBI K TTIABHBIM OCSIM (C TIOMOIIBIO OPTOTOHAIBLHOTO
npeobpazoBans): Nx* + Ny? +10xy .

CamocrositenbHas padora NeS:YpaBHenus 3-ii u 4-ii cTeneHu

Pemnte cnenyronme ypaBHEHUS:

1.x°*—6x— 8 =0

2.X" + X = (N? +2)x* = N*x+2N*

IIpomeskyTouHast aTTecTANMS

Bonpocwi k sxzameny (1 cemectp)

Omnpenenenne maTpulibl. Buabl matpurg

Crnosxxenune matpull. CBOICTBa ONIEPALIAN CIOKEHHSI MATPUL]

YMHoxeHne matpull. CBOICTBa ONEepaliui YMHOKEHHSI MATPHIL]

TpaHcniOHMpPOBaHUE MATPHUIL

Onpenenurenu 2, 3 1 N-ro NOpsIKOB

MuHopsl M anredpandeckue JOMOJHEHHs 3JE€MEHTOB MaTpullbl. Teopemao pa3inokKeHUuu
oIpeAenuTeNel o cTpoke Uiy crosliy. Berarcinenue onpenenuTeneil BBICIINX MOPSIKOB

7. CBoiicTBa onpeaenuTeeu

8. OOparnas maTpuIa u ee cBoiicTBa. HeBbIpoXkieHHast KBaapaTHas Marpuiia. Heooxoaumoe u
JOCTAaTOYHOE YCIIOBUS CYLIECTBOBaHMsI 0OpaTHOM MaTpHUIlbI

9. ANTOpUTM BBIYMCIIEHUS OOPATHON MaTPHUIIBI

10. DnemenTapHble npeoOpa3oBaHUs MaTpull. Bbruncienune oOpaTHON MaTpUIll METOAOM
AIIEMEHTAPHBIX TPeoOpa3oBaHuit

11. Panr maTpuisi

12. OcHOBHBIEC METO/IbI BBIYUCICHUS PAHTa MATPHUIIBI

13. Teopema o panre marpuibl. HeuzMeHsIeMOCTb CTPOYEYHOTO M CTOJIOLIEBOIO PaHIOB
MaTpHUILIbI IPU AJIEMEHTAPHBIX TPE0OPa30BaHUAX

14. Cuctembl TUHEWHBIX YPaBHEHUH U UX BUbI

15. MarpuuHas u BeKTopHas (JOpMbI 3aIIUCH CUCTEM JIMHEWHBIX ypaBHEHUN

16. Pemenue cucrem JMHEHHBIX ypaBHEHHH METOJOM OOpaTHON MaTpuubl. Buabl MaTpUuHbIX
ypaBHEHU U

17. Pemenue cucteM JIMHEHHBIX ypaBHEeHUI MeTogoMKpamepa

18. Pemenue cucreM JIMHEWHBIX ypaBHEeHUH MeToaoM ["aycca. Meron XKopaana-I"aycca

19. Pa3pemmMocTb CUCTEMBI IMHEHHBIX YpaBHEHUI B 0011eM BUe

20. Cucrema OTHOPOJHBIX JIMHEHHBIX ypaBHeHUI. CBOICTBa pemieHuil OJHOPOTHONW CHCTEMBI
JIMHEUHBIX YPaBHEHUN

21. Ompenenenue JnWHEHHONW KOMOWHANUU CTPOK (CTONOImOB) Marpuibl. OmnpenencHue
JUHEWHOW 3aBUCHMOCTH (JIMHEWHOW HEe3aBUCHMMOCTH) CTPOK (CcTONIOIOB) MaTpuisl. Teopema o
paHre MaTpHUIIbI

22. OgHoposiHash cuUCTeMa JIMHEHHbIX ypaBHeHWil. IlpocTpaHCcTBO pelIeHHH CHCTEMBbI
OJTHOPOJIHBIX JIMHEWHBIX ypaBHEHNH. DyH/IaMEHTAIIbHASI CUCTEMA PELICHUI

23. CBsi3p MEXJy PEUICHUSIMU HEOJHOPOJHOW CHCTEMbI JHMHEWHBIX YpaBHEHHH M PELICHUSIMHU
COOTBETCTBYIOIIEH OJTHOPOAHON CUCTEMBI

Bonpocul k 3auemy

24. OCHOBHBIC IOHATHS TEOPUU MHOYKECTB

25. Omeparuu HaJl MHOKECTBAMHU

26. CsoiicTBa onepanuii HaJ MHOKECTBAMU

ook wnE
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27. TlpsiMmoe mpou3BeeHNE MHOXKECTB U €0 CBOWCTBA

28. bunHapHBIE OTHOIIEHUS U CIIOCOOBI UX 3aJTaHUS

29. Buapl OMHAPHBIX OTHOIIICHUH HA 33ITaHHOM MHOXECTBE

30. OTHouIeHNE SKBUBAJIEHTHOCTH

31. CwmexHnbie knacchl. DakTOp-MHOKECTBA

32. OtHomeHue mopsIKa

33. Komno3uuus 6MHapHBIX OTHOLICHUN

34. NuBepcusi OMHAPHBIX OTHOIICHUHA

35. ®yHKuMOHaNBHBIE OTHOMIEHUS. OTOOpaKEHHS

36. Buapl oToOpaskeHmi

37. Anrebpanveckuie omepanyuy U UX CBOHCTBA. ANreOpanmuecKue CTPYKTYPBI: TPy, KOJIbIIO,
noJe.

38. CsaoticTBa rpynmsl. [Tpumepst

39. Ioarpynmnsl. Kpurepuii noarpymnmsl. TpuBuaibHas u COOCTBEHHbIE TOATPYIIIIBI
40. Tlopsnok sneMeHTa rpynmnsl. L{ukianyeckue rpymnsl

41. TloacranoBka MHOXkecTBa. Teopema Kanmu

42. OtHomeHne cpaBHEHHs 1Mo noarpymime. [Ipumeps

43. CBOHICTBa CMEKHBIX KJIACCOB IO MOATPYIITIE

44. Teopema Jlarpanxa

45. HopMmallbHbII 1eIUTENb TPYIIIbI

46. dakTop-rpymnmna

47. SlnepHas rpymmna

48. TlonsTue KoIbIa

49. CpoiicTBa U IPUMEPHI KOJEI]

50. TlonsaTue momus

51. CgpoiicTBa 1 mpuMepbI MOJeH

52. Tloaxonbia

53. Apudmernyeckoe N-mMepHOE BEKTOPHOE MPOCTpaHCTBO Han moneMm P. JleiictBus Han
BEKTOPaMH

54. CpoiicTBa omneparuii BN-MEpHOM BEKTOPHOM MPOCTPAHCTBE HAJl TToJieM P

55. JluneliHas KoMOUHaIMs BEKTOPOB

56. JluHeliHasi 3aBUCUMOCTbH (JIMHEWHAs HE3aBUCUMOCTH) CHUCTEMBI BEKTOPOB

57. JluneitHas 000J0YKa CUCTEMBI BEKTOPOB

58. basuc u paHT KOHEUHOU CHCTEMBI BEKTOPOB.

59. TMonmmpoctpancTBa apupMETHIECKOTO POCTPAHCTBA

60. KoopauHaTel BeKTOpa B 33/IaHHOM 0a3uce, pa3iokKeHHe BEKTOpa 1Mo 0a3HCHBIM BEKTOpaM

Bonpocwi k sxzameny (3 cemectp)

Komnb110 MHOTOWIEHOB OT OJTHOM IEPEMEHHOM

Omneparuu CI0XKEHUS U YMHOKEHHSI MHOTOWJIEHOB U UX CBOMCTBA
OTHoOIIEHNE IETUMOCTH B KOJIbIIE MHOTOWIEHOB HaJ| MOJIEM

Teopema o 1eJIEHUU ¢ OCTaTKOM

HaubGonbimmii o0uuii 1e1uTens MHOTOYICHOB U €r0 CBOMCTBA
Onpenenenne HOJl MHOrOwIeHOB ¢ momolkio ainropurMma EBkinuaa
HenpuBoauMbie MHOTOUIIEHBI

OcHOBHBIE CBOMCTBA HEMPUBOAUMBIX HAJ[ TAaHHBIM TOJIEM MHOTOWJICHOB
PaznosxeHnrne MHOTrO4IeHa B MPOU3BEACHUE HEMPUBOIUMBIX MHOKUTEIEH
0. Teopema o ¢pakTopH3aIiK B KOJIBIIE MHOTOWICHOB HAJT TTOJIEM

1. HaumenbIee o011iee KpaTHOE MHOTOYJICHOB

12. Onpenenenane HOJ] m1 HOK MHOTOUWICHOB 110 HX KAHOHHYECKOMY PA3JI0KCHHIO
13. KpaTHbie HempuBOIUMbIE MHOKUTEIH

14. TlpousBonHas MHOrousneHa. CBoiicTBa

RRpooo~NoO WD E
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45,

46

Bonpocul k 3auemy

Xapakrepuctuka nojs. [Ipumepst

®opmyna Teinopa

OyHKIUA, onpenesieMas MHOTO4JICHOM

Cxema ['opuepa. Teopema besy

BepxHss rpanuna ynciia KOpHEH MHOTOWIEHA

WuTepnonsimonnas ¢popmyna Jlarpanxa

JloctaTouHoe yciioBue anredpandeckoro U GyHKIIMOHAIHLHOTO PAaBEHCTBA MHOTOWJICHOB
KpaTHble KOpHM MHOTOWIEHA, YACIIO KOPHEW C Y4ETOM KPATHOCTH

®opmyibl Buera

Anrebpanueckasi 3aMKHYTOCTb YHCIIOBBIX mosiel. OCHOBHAsI TeopeMa anreOpbl
CrnenctBus U3 OCHOBHOM TEOPEMBI alIreOphI

PasnoxeHne MHOrousIeHa HaJl ITOJIEM JIEHCTBUTEIIBHBIX YHACEI

['panuie! qeiiCTBUTENBHBIX KOPHEH MHOTOUJICHA C ACMCTBUTEIbHBIMU KO3 ULIMEHTAMI
OtneneHue 1eHCTBUTENBHBIX KOPHEH MHOTOWIeHa MeTooM LITtypma

HaxoxaeHnue panrioHanbHBIX KOPHEH MHOTOWIEHA C LEJIbIMU KOApdUIIuEeHTaMH
HenpuBoauMbie MHOTOYIEHBI B KOJIbLAX LIEJIBIX U PALIMOHAIBHBIX YHCET

Kputepuit Ditzenmreiina

Pemenne ypaBuenuii tperbeit crenenu. @opmynsl Kapnano

Pewenue ypaBHenuit uerBeproii crenenu. Meron @eppapu

[TocTpoeHne KoJblia MHOIOYWIEHOB OT HECKOJIBKHUX ITEPEMEHHBIX

O6061mmenHas Teopema be3y u ee npumeneHnue

Jlexcukorpapuyeckoe ynopsi04eHe MHOTOUJICHOB

CumMMeTpuuecKre MHOTOUJIEHbI

DneMeHTapHble CUMMETPUYECKHUE MHOTOUYJIEHbI

OnHOpoAHBIE CHMMETPUYECKHE MHOTOUJIEHBI

OcHoBHast TeopeMa 0 CUMMETPUYECKUX MHOTOUJIEHAX

[IpeacraBinenne JaHHOTO MHOrOWIeHa B BUJAE MHOIOWIEHa OT 3JIEMEHTapHbIX
CUMMETPUYECKUX MHOTOWICHOB

[IpuMeHeHne Teopur CUMMETPUYECKUX MHOTOYJIEHOB MPU PEUICHUH YPAaBHEHUM U CUCTEM
YpaBHEHUU

Pe3ynbTaHT 1BYX MHOTOUYJIEHOB

Omnpenenenre B3aMMHO IPOCTHIX MHOTOWIEHOB T10 3HAYEHUIO X Pe3yIbTaHTa
HcknroyeHne HEU3BECTHOTO M3 CHUCTEMBI [BYX YPaBHEHUH C JBYMs HEU3BECTHBIMHU IIPU
IIOMOIIM pe3yJIbTaHTa

. IMCKpUMHMHAHT MHOTOYJIEHA

CxeMa COOTBETCTBHS THIIOBBIX KOHTPOJIBHBIX 3aJJaHUH U OLIEHUBAEMBbIX 3HaHI(II71, yMeHHﬁ,

HAaBbIKOB U (I/IJ'[I/I) OonbITa 1€ATCJIBHOCTH, XaPAKTCPU3YIOILIUX 3TAIIbI (l)OpMI/IPOBaHI/Iﬂ

KOMITeTeHI U
HaunmenoBanue
Kon n HanmenoBanue TumnoBoe KOHTPOJIBHOE
WHAUKATOPaJOCTHKEHUS
KOMIIETEHIIUU 3aJlaHue
KOMITETEHIIUU
VYK-1 - cnocobeH ocyIiecTBIsATh YK-1.1. Bonpocs! k 5k3ameny
IIOMCK, KPUTUYECKUI aHAIIU3 U VK-1.2 Bomnpocsl k 3auery
CUHTE3 UH(pOpMaIH,
MIPUMEHSTh CUCTEMHBIN TIOJIXO] TecToBble 3a1aHUs
JUISL peIlieHus] TOCTAaBIEHHBIX VK-1.3. KontposbHble 3a1anus

3aaay.
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I1K-1. CnocoOeH ocBauBath U
HCII0JIb30BaTh TEOPETUUECKHE
3HaHUS U IPAKTUYECKUE YMEHMUSI
Y HaBBIKM B IIPEIMETHON
00J1aCTH MPU PEeLICHUN
npoeCCHOHATIBHBIX 3314

I1K-1.1.

[1K-1.2.

[1K-1.3.

Bomnpock! k 3x3ameny
Bormpocs! k 3agery
KonTponbHble 3a1anus
TecroBble 3a7aHUs
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