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9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:

Lenbto yuyebHOM ancumnnuHbl «Anrebpa n teopusa Yncen (C nMHenHon anrebpon)» senseTca
obecneyeHne yHOamMeHTanbHONW MaTeMaTU4YecKOM MOArOTOBKM KaK OCHOBbl Oyayuien
npodeccnoHanbHoON OeATENbHOCTU; (POpMUPOBaAHNE MUPOBO33PEHUSA U pasBUTUE JIUYHOCTU
OyayLwiero negarora.

3apaum y4eOHOM AUCLMNIIUHDI:

- AaTb NpeacTaBfieHne 0 MecTe 1 ponu anredpbl 1 TeopUM Yncen B CUCTEME MaTeEMaTUYECKNX
Hayk;

- cchopMmnpoBaTb OCHOBHbIE MOHATUA Kypca anrebpbl 1 Teopum Yncen;

- cchopmupoBaTh U pas3BuUTb JoKasaTeNlbHOE MbILUIEHNE;

- cchopmmnpoBaTh HaBbIKM MPUMEHEHMS annaparta anrebpbl U TEOPUN YNCEN K PELLEHNIO 3a4ad B
pasHbix obnacTax MatemMaTuKM U ApYrnx eCTECTBEHHbIX HayK;

- cchopmupoBaTth y CTYAEHTOB HaBblkM paboTbl C y4eOHOM, HAYyYHON N Hay4YHO-METOLMYECKON
nnuTepaTypomn.

Mpn npoBegeHMn Yy4ebHbIX 3aHATUA MO AucumnnmHe obecnednBaeTcs pasBuTME Y
o0yyYalLNXCs HaBbIKOB KOMaHAHOW paboTbl, MEXMINMYHOCTHOM KOMMYHUKaLMUW, MNPUHATUS
peLeHni.

10. MecTo y4yeb6HOM AncuunuHbI B cTpykType OOIN:

AOucumnnuHa «Anrebpa u Teopuss uucen (C NUHenHow anrebpomn)» BXxoauT B ONOK
B1 «dncumnnuHel (mogynu)» n  aBnaeTcs  AUCUMNIIMHON obszarenbHoON yacTu
obpasoBaTenbHOM nporpammbl. [ns ocBoeHua gucumnnuHbl «Anrebpa u Teopus yucen (c
nuHerHon anrebpon)» HeobxoAuMMbl 3HaHUSA, YMEHUS, HaBblkW, COPMUPOBAHHbIE B XOAe
N3ydeHUss AUCUUNINH LWKOMBbHOMO Kypca MateMaTtukun. N3ydeHne gaHHOM ANCLMNIIUHBI ABNSETCH
HeobXxoaMMOW OCHOBOW A5 NocneayoLwero ocBoOeHs aucumnnnvH «Matematnyecknin aHanmsy,
«'eomeTpusa», «KMaTtemaTnyeckas rnorvka u Teopusi anroputmoB», «[JuckpeTHas maTtemaTuka,
«dnemMmeHTapHasa mMatemaTuka.

Ycnosus peanusauun  aucumnnuHel gna nvy ¢ OB3  onpegensaiotcd  0cobeHHOCTAMU
BOCMNpUATUS  y4ebHOW uHoOpMauMm u C Yy4eTOM UMHAMBUAYaNbHbIX MNCUXOMU3NYECKNX
ocobeHHocCTew.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUA MO AucuUMNnMHe/MoAaynio (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yrbTaTamMuM OCBOEHUs oGpa3oBaTefibHOM
nporpamMmbl (KOMNETEHUUSMA) U MHOUKATOPaAMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHns
KOMMeTeHLMm

3HaThb:

- OCHOBHbIE NPUHUUMNLI U NpoLeaypbl Hay4YHOro
3HaHMA B NeJarorm4eckon AesiTenbHOCTY;
MEeTOAbl KPUTMYECKOro aHanmsa n oueHKN
HayYHbIX JOCTWXXEHUI N NCCnegoBaHUN B
obnacTtu negarornkun, negarorm4yecknx
nccneaoBaHum; CUCTEMY OCHOBHBIX MOHATUN,

OrIK-8

Cnoco6eH
OCYLLLeCTBNATb
negarornyeckyro
0eaTenbHOCTb Ha
OCHOBE
crneymarnbHbIX
HayYHbIX 3HAHWI

OlK-8.4

OdemoHcTpupyet
cneumarnbHble
Hay4Hble 3HaHWS B
COOTBETCTBYIOLLIEN
npeamMmeTHOW
obrnactu

MX NTOTUYECKMX B3aMMOCBSI3EN,
TEeXHoMorm4eckne npuemsl y4ebHom
OVCUMNIWH NpeameTHon obnactu
«MaTematuka n nHcopmaTukay.

YMmeTb:

- MPMMEHATb OCHOBHbIE NMPUHLMMbI 1
npoueaypbl HAY4YHOro 3HaHUS B
negarorMyeckon AesaTenbHOCTU; UCMONb30BaTh
MeTOAbl KPUTUYECKOro aHanm3a 1 OLEHKU
Hay4HbIX JOCTMXEHMI B obnactu negaroruku un
B NpeamMeTHou obnactn «MatemaTtumka n
MH(popMaTrKay; OpraHM3oBbIBaTb Hay4YHOe
nccnenoBaHue B 06nacTy neaarornkm




C UCMNONb30BaHMEM CMneLnanbHbIX HayYHbIX
3HaHWUI B npegMeTHon obnactn «Maremartumka
1 MHOpPMAaTUKay; onepupoBaThb
cneumnansbHbIMU Hay4YHbIMW 3HAHUSIMU B
npegmMmeTHom obnactn «Matemartuka n
MHpopMaTHKa» Ons pelleHus 3aaad
npodeccrnoHanbHOn OeaTenbHOCTH

Bnagetsb:

- HaBblkamu oT6Opa n cnctemaTusauum
OCHOBHbIX MAen, pe3ynbTaToB MCCnegoBaHun
B 0brnacTu negarorvkv u B npeamMeTHON
obnactn «MaTtemaTuka 1 nHgopmMaTUKa;
onpegeneHns n dopmMynnpoBaHus
negarormyeckon 3agayu, NPOEKTUPOBaHUSA
negarorMyeckoro npowuecca ans ee peLleHus,
B TOM YMCe Ha OCHOBE creuunanbHbIX
Hay4HbIX 3HAHWI B NpeaMeTHON obnacTtu
«MaTematumka 1 uHopmaTtumka»

MK-3

CnocobeH
ocBamBaTh U
Ncnonb3oBaTb
6a3oBble Hay4HO-
TeopeTnyeckme
3HaHuSA 1
npakTu4eckme
YMeHUs No
npeavety B
npodeccnoHansHo
N 0eaTenbHOCTH

MK-3.1

HemoHcTpupyet
3HaHMEe OCHOB
obLeTeopeTUyecku
X 1 NPOUITbHBIX
OVCUMNIUH B
o6bewme,
HeobxoaMMoMm ans
peLueHns
negarornyeckmx,
METOOUYECKMX U
OpraHn3aumoHHO-
yrnpaBneH4YeCcKnx
3agav

MK-3.2

MpumeHsieT HaBbIKK
KOMMIIEKCHOTO
aHanusa u
cuctemaTusaumnm
6a30BbIX Hay4YHO-
TEOPETUYECKMX
3HaHuMn
npeamMmeTHOW
obnactu
«MaTematuka n
MHdopMaTUKa»
Ansi pelleHns
npodeccuoHarnbHbI
X 3agad (B
COOTBETCTBUM C
npodcunem n
YPOBHEM
06y4eHuns)

3HaTb:

- OCHOBbI 0bLLeTEeOpeTNYECKMX N NPODUNBHBIX
AVCLUMMNIMH B 06beme, Heobxoaumom ans
peLleHnsi Nefarormyecknx, MeTOANYECKNX 1
OpraHy3auMOoHHO-yNpPaBeH4YeCcKMX 3aaay;
CBSA3b TEOPETUYECKMX OCHOB U
TEXHOMNOrM4YecKnx NpMémoB yuebHom
AVCLUMMINHBI C coaepXXaHneM npegmeTHoOn
obnactn «Matematuka n nHdopmaTmkar»

YmeTb:

- UCNONb30BaTb 3HAHWE OCHOB Y4EBHbIX
AVCUMNIUH NpeameTHOn obnacTtu
«MaTtematuka n nHcopmaTtumka» ansa nepesoja
WHpopMaLMn ¢ eCTECTBEHHOTO A3blKa Ha A3bIK
npegMeTHon obnactn «MartemaTuka u
WHopmaTrka» 1 06paTHO; MPUMEHSATb
TeopeTnyeckue 3HaHus B OrnmcaHum
NPOLECCOB 1 SABMEHUIA B pasnmyHbIX obnacTtsix
3HaHWSA; NCMONb30BaTb NPENMYLLIECTBA
TEXHOMOrM4YeCkUX NpMemMoB y4ebHbIX
AVCUMNIUH NpeameTHOn obnacTtu
«Maremartuka n nHopmMaTuka» rnpu peLueHmm
3ajau LWKOMNbHOrO Kypca.

BnapeTtb:

- KOHCTPYKTUBHBIMW YMEHUSIMU KaK OQHUM U3
rMaBHbIX acnekToB NPodeCcCnoHanbLHoN
KynbTypbl OyayLiero negarora; matepuanom
y4eBHbIX AUCUMNAVH NpeaMeTHON obnacTu
«MaTtemaTtuka u nHcpopmaTuka» Ha ypoBHe,
no3sonsoLeM opMynnpoBaTh 1 peliaTb
3agayu, BO3HMKaoLWwme B xoae y4ebHom
AeATenbHOCTM No NpenogaBaeMbiM
npegMeTam, a Takke B MPaKTU4eCKon
aeaTtenbHocTH, Tpebytowme yrnybneHHbIx
npodeccuoHarnbHbIX 3HaHWI; HaBblkamu
hopmanusaumm TeopeTnYeckux 1 NpUKNagHbIx
npakTuyecknx 3agad

12. O6beM AUcUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 10/360.

Popma NPOMEXYTOYHOM aTTeCTaLMm 3a4eT C OLEHKOWN, 9K3aMEH.




13. TpyaoeMkKocTb NO BMAam y4ebHom paboTbl

o®0
TpynoemMKkocTb
. Mo cemecTtpam
Bug yuebHow paboTbl
Bcero cemecTp | cemecTp cemecTp
Ne2 Ne3 Ne4
KoHTakTHaga pabota 168 36 52 80
nekummn 76 18 18 40
B TOM 4ymcne:
npakTuyeckmne 92 18 34 40
CamocTtosaTensHas pabota 156 36 20 100
l'lpomexfyTquaﬂ aTTecTaumsi — 3a4eT ¢ 36 B 0 36
OLIEHKOW, 9K3aMeH
UToro: 360 72 72 216
390
TpygoemkocTb
Bug yyebHon pabothbl Mo cemectpam
Bcero ceMecTp | cemecTp | cemectp | cemecTp
Ne2 Ne3 Ne4 Ne5
KoHTakTHaga pabota 44 14 12 10 8
nekuum 20 6 6 4 4
B TOM 4YmCheE:
npakTuyeckme 24 8 6 6 4
CamocTosTenbHasa pabota 303 58 92 98 55
MpomexyToyHasa aTTecTaumnsa — 3a4eT ¢ 13 B 4 B 9
OLIEHKOW, 3K3aMeH
UToro: 360 72 108 108 72
13.1. CopepxaHue AUCLUUNIIUHbI
Peannsauus
pasgena
Ne HaunmeHoBaHuve pasgena ONCUMMIWHBI C
CopaepxaHve pasgena gUCLMNINHDI
n/n AVCLMNITUHBI NMOMOLLBbHO
OHNamnH-Kypca,
QYMK *
1. Jlekuum
1.1 Anrebpanyeckue CTpyKTypbl | BrHapHble OTHOLLIEHNSI N NX CBOMCTBA.
Anrebpanyeckune onepaummn U X OCHOBHbIE CBONCTBA.
Anrebpanyeckne CTPyKTypbl C 0OAHON BHapHOM
onepauuen. NpocTenune cBOMUCTBA rpynm.
Anrebpanyeckme CTPYKTypbl C ABYMsSi BUHAPHBIMU B
onepauusimu.
Anrebpanyeckne cuctembl. Fomomopdnam n
n3omopdnam anrebpanyeckmx CUCTEM.
1.2 MaTpuubl n onepaumm Hag Onepauun Hag maTtpuuyamm W UX  CBOMCTBA.
HAMWN OnemeHTapHble Npeobpa3oBaHNs MaTpuL. B
1.3 BekTopHble npocTpaHcTBa lMoHATME BEKTOPHOroO NPOCTpaHCTBa Haf, Nonem, ero
npocTenwme ceoncTea. NognpocTtpaHcTeo. Cymma
NoAnpOCTPaHCTB M NpsiMasi CyMMa noanpocTpaHCTB.
JlnHenHasa 3aBUCMMOCTb M HE3AaBUCUMOCTb CUCTEM
BekTopoB. OCHOBHbIE CBOWCTBA NTMHENHON B
3aBucumocTn. PaHr matpuubl. basuc n pasmepHocTb
BEKTOPHOro npocTtpaHcTBa. 3oMopdhnam BEKTOPHbIX
NPOCTPaHCTB.
1.4 CucTtembl NMMHENHBIX CucTtembl NMHeNHbLIX ypaBHeHu (CJ1Y): ocHOBHbIE
ypaBHEHUN noHsTus. PaBHocunbHocTb CJTY. OnemeHTapHbie B




npeobpasoBaHus CI1Y. Teopema KpoHekepa-Kanennu.
Pewenune CJTY metogom Naycca. OgHopogHas CJTY,
eé cbyHOaMeHTanbHasa CMCTeMa peLleHUN.
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OnpegenuTtenu n nx
cBOKCTBa

MepecTtaHoBku. NogctaHoBku. CBOMCTBA
onpegenutenen. PasnoxeHne onpegenurenen no
CTpOKe unu ctonbLy. Ycnosme BbIpOXAEHHOCTH
KBagpaTHon maTpuubl. Teopema o6 onpepenutene
npousseneHus. MuHopsl n anrebpavyeckue
aononHeHus. BeluncneHve paHra matpubl METOAOM
okanmnaLwmx MmmHopoB. PewweHne CITY meTtogom
Kpamepa.

1.6

JInHenHbIe
npeobpasoBaHns U UX
CBOMCTBA

lMoHATMe nuHenHoro Npeobpa3oBaHWs 1 ero
npocTenLwme cBoncTea. 3anncb NIMHENHOO
npeobpasoBaHns (onepaTtopa) B KoopAnHaTax.
MaTpuua nnHenHoro onepaTopa. HaxoxgeHue
KoopauHaT obpasa BekTopa npu JIMHENHOM
npeobpaszoBaHuun. CBs3b Mexay koopavHaTaMmu
BeKTopa npu nepexoge ot 0gHoro 6asnca Kk gpyromy.
O6patumMocTb MaTpuubl Nnepexoaa oT ogHoro 6asuca k
apyromy. CBsidb Mexay MmaTpulamMmmn IMHENHOTO
npeobpasoBaHns B pasnuyHbix basucax. Onepaumm
Hag nNuHenHbIMu NpeobpasoBaHuaMn. PaHr n gedexT
nvHenHoro oneparopa. IHBapunaHTHbIe
noanpocTtpaHcTea. CoOCTBEHHbIE 3HAYEHUS 1
CODCTBEHHbIE BEKTOPbI JIMHENHBIX ONEpaTopoB.

1.7

MHorouyneHbl OT ogHOM
nepemeHHon Teopus
AEenMMOoCTU B KornbLe
MHOro4reHoB

KonbL0 MHOIrO4NNEHOB OT O4HOM NEPEMEHHON Hag,
obnacTbto LlenocTHocTU. [lenMmocTb MHOroYreHa Ha
OBYYSIEH M KOPHW MHOro4reHa. Teopema 0 BO3MOXHOM
HanbonbLleM Yncrie KOpHEN MHOrouYneHa.
MuorouneHsbl Hag nonemM. OCHOBHbIE CBOWCTBA
OENUMOCTM MHOTOYNEHOB. TeopeMa 0 AeneHumn
MHorouneHoB ¢ octatkom. HOJl MHOro4uneHos.
Teopema 0 cyLlecTBOBaHUMN N HaxoxaeHnun HO
MHOro4neHoB. B3avMHO NpoCTblie MHOMOYMEHbI N NX
cBounctBa. HOK MHOro4neHoB 1 ero BblYMUCeHME.
HenpuBoanmble Hag NONEM MHOIOYSIEHbI U UX
OCHOBHble cBolcTBa. Pa3noxeHne mHoro4neHa B
nponsseneHne HENPMBOANMbBIX MHOXUTENEN N €ro
eauHcTBeHHocTb. HaxoxaeHmne HOO n HOK
MHOrOYSIEHOB NPUX NOMOLLN Pa3fIoOXEHUS Ha
HenpusoaMMble MHOXUTENN. MNMoHATNE Npon3BOAHON
MHOrO4rieHa, OCHOBHbIE CBONCTBA MPOM3BOAHBIX
MHOrO4NEeHOB. BbluMcneHmne 3Ha4eHnn MHOrouneHa un
€ro nNpou3BOAHbIX C NOMOLLbIO cxeMbl [TopHepa.
dopwmyna Tennopa. HenpuBogumble KpaTHble
MHOXUTENN MHoro4yneHoB. OCHOBHasi Teopema o
KPaTHOCTM HEMPMBOANMOIO MHOXUTENS MHOMOYNEeHa.
MoHATME KpaTHOCTU KOPHA MHorouneHa. OcHoBHas
Teopema O KpaTHOCTU KOPHS MHorouvneHa. Otaenexne
HENPUBOAMMBIX KpaTHbIX MHOXUTENEN MHOIo4YNeHa.

1.8

MHOro4neHbl OT HECKOSbKMNX
nepemMeHHbIX

HOCTpOGHI/le KonbLa MHOro4sieHoB OT N NepeMeHHbIX.
CteneHb 1 J'IeKCI/IKOFpa(*)VILIeCKOG ynopagodyeHune
MHOrou4sieHa oT N NnepeMeHHbIX. Ycnosug paBeHCTBa
MHOro4ieHOB OT HECKOJIbKNUX NepeMeHHbIX. MNone
YaCTHbIX KOsbLia MHOIo4J1€HOB. HeI'IpVIBO,D,I/IMbIe
MHOro4NieHbl OT HECKOJ1IbKUX NepeMeHHbIX. Teopema (0}
Pa3NoXMMOCTN MHOro4rieHa OT HECKOJTbKUX
nepemMeHHbIX B npoun3eeaeHmne HenpmBoaAnMbIX
MHOXUTENEN 1 ero eANHCTBEHHOCTb.
CmmmeTpmquKme MHorou4neHbl. OCHOBHas Teopema o
CUMMETPUYECKNX MHOro4neHax. Teopema (0]
€O0UHCTBEHHOCTU NpeacTtaBlieHnda CMMMeTpn4ecKkoro
MHOro4smneHa B Buae MHoro4sieHa ot OCHOBHbIX
CUMMETPUYECKUX.




1.9

MHorouyneHbl Hag nonem
JENCTBUTESbHbLIX U
KOMMMEKCHbIX Yncen.

Teopema 0 HeENPepPbIBHOCTM MHOTOUIIEHA C
KOMMMEKCHbIMKU KoadbdmumeHTamu. Jlemma o moayne
CTapLUero YneHa MHOro4sIeHa C KOMMIEKCHbIMM
koadhpmumeHtamum. Teopema O CyLLEeCTBOBAHUUN KOPHS
MHOrOYneHa ¢ KOMMNIEKCHbIMU KO3hdmLmeHTamm
(ocHoBHas Teopema anrebpsl). PasznoxeHue
MHOroYneHa ¢ KOMMNIIEeKCHbIMU Ko3dhdurLmeHTammn B
npovseefeHne NUHenHbIX MHoXuUTenen. Ceasb Mexay
KOPHAMM 1 KO3 PULMEHTaMM MHOrouneHa (chopmynbl
BueTta). ConpsXeHHOCTb KOMMITEKCHbLIX KOPHEW
MHOro4fieHa ¢ 4eNCTBUTENbHBIMU KO3 ULIMEHTAMMU.
lMpencraBneHne MHOroYneHa ¢ A4eNCTBUTENbHLIMU
KoadbbmUMeHTamMn B Buae nNponsseneHns
HEMPUBOANMbIX MHOXMWUTENEN.

1.10

MHorouneHbl Hag nonem
paunoHanbHbIX Yncen n
anrebpaunyeckue Jncna

Lienbie kopHM MHOrouYneHa ¢ uensimu
koadhpmumeHtamu. [lpobHble paumoHanbHble KOPHU
MHOrouneHa c uenbsiMu koadpdpuuneHtamn. Kputepun
HENpPUBOAMMOCTIN MHOrOYMEHa C LenbiMu
koapbmumeHTamu. MNoHaTne anrebpanyeckoro yncna
W ero MMHMMarnbHOro MHorouneHa. OCHOBHbIE
CBOWCTBA MUHMManbHOro MHOrovneHa
anrebpaunyeckoro uncna. lNMoHsaTNe NpocToro
anrebpanyecKkoro pacLUMpeHnsi Nons 1 ero CTpoeHMe.
Mone anrebpaunyecknx ymicen. Anrebpanyeckas
3aMKHYTOCTb nons anrebpanyeckux yncen. MNMoHaTne
paspeLrMOoCTy ypaBHEHU B pagukanax.
Pa3pelummocTb B KBagpaTHbIX pagvkanax.
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BaxHenwwme gyHKunn B
Teopun Yncen

DYHKLUNN \—XJ’ {X} M NX CBOWCTBA.
MynbTunnmkatTmeHble yHKUMK. Yncno n cymma
aenvTenen HaTypanbHoro Yncna. dyHkumns Mébuyca.
PyHKUMa Snnepa.

1.12

OcHoBbl TEOPUY CPaBHEHUI

OcHoBHble noHaTus. MpocTenwne cBONCTBa
cpaBHeHui. [NonHasa n npuBegéHHasa cucTemsl
Bbl4eTOB. Teopembl Ovnepa n depma. CpaBHeHUs
nepBow cteneHn. CUcTeMbl CpaBHEHMIN NEPBON
cteneHn. CpaBHeHUsi NioOON CTeneHn No NPOCTomy u
cocTtaBHOMY Moaynto. CpaBHEHNSA BTOPON CTEMEHN.
Cumeon Jlexxangpa. MNoHATUS NnepBOOOPa3HOro KOpHS
W nHAekca

1.13

HaTypaanble vyuycna

MoHATMe HaTypanbHoro psaa. AKcrnomaTmyeckoe
NOCTPOeHMe cucTembl HaTypanbHbIX Yncen. O
HenpoTNBOPEYMBOCTM aKCMOMaTNYECKON Teopun
HaTypanbHbIX Yncern. Cuctema akcmom lMeaHo n eé
CBOMCTBA. YNopsagovYeHHoe NonyKonbLo HaTypanbHbIX
yncen. KoHeYHble 1 CHETHBIE MHOXECTBA.

1.14

Llensble ynucna

AKCHOMaTMYECKOE NOCTPOEHME KosbLia LienbiX Yncen
KaK MUHMManbHOro pacluMpeHust nonykonbLa
HaTypanbHbIx Yncen. CylecTBoBaHME CUCTEMBI
uenbix yncen. Konbuo Lenbix Yicen kak obnactb
LLeNoCTHOCTU. YNopsiAoYeHHOE KObLO LenbIX Yncer.

1.15

PauunoHanbHble vncna

AKCcMOMaTUYeCcKoe NOCTPOEHUE MONS paLMOHANbHbIX
ymcen Kak MUMHUMarnbHOro pacluMpeHnst KonbLa Lierbix
umcen. CyllecTBOBaHWE NOMS paLMoHarnbHbIX YUCen.
Ynopso4eHHoe norne paumnoHanbHbIX Y1Cen.
MpencraBneHne paLunoHanbHbIX YNCEN AeCATUYHLIMU
apobsamu.

1.16

JenctBuTtenbHbie Yicna

AKcuomaTmnyeckoe NoCTpoeHue Nons AenCTBUTENbHbIX
ymncern Kak MMHUMarnbHOro pacLluMpeHmns nons
pauunoHanbHbIx Yncen. CyllecTBOBaHME Mons
OencTBUTENbHBLIX YMcen. YnopagoyeHHoe none
aencteuTenbHbIX Yyncen. MNpeacrasneHne
OENCTBUTENbHBIX YMCen OAeCATUYHBIMKU Apobamu.
Opyrue onpegeneHns CUCTEMbl 4ENCTBUTENBHbIX




yucen: ¢ NOMOLLbIO MOHATUI CEYEHNS N BEPXHEN
rpaHuLbl; C MOMOLLbIO MOHATUSA dYHAAMEHTaNbHON
nocrnenoBaTenbHOCTH.

1.17

KomnnekcHble, ABOWHbIE U
AyanbHble Yncna

AKCMomaTnyeckoe NOCTPOEHME NOMS KOMMITEKCHbIX
yucern Kak MMHUManbsHOro pacLluMpeHmns nons
aencTeuTenbHbIX Yncen. Anrebpavyeckas m
TpuroHomeTpuyeckas opMbl KOMMIEKCHOrO Y1cna.
Onepauun Hafg, KOMMMEKCHbIMW YuCnamm B
anrebpaunyeckor U TPUroHOMeTpU4EeCKon hopmax.
[BOMHbIE N AyanbHble YMcna.

1.18

Anrebpbl Hag nonem
OENCTBUTENBHBIX YiCen

CucTeMbl KBaTEPHUOHOB U MMMNEePKOMMMEKCHbIX Yncen.
OG6GLWwiA B3rNaAa Ha AeNCTBUTENbHbIE, KOMMMEKCHbIe
yucna v kBaTepHuoHsl. MNpeaen paclumpeHns
yncnoBsebIX cuctem. Teopema PpobeHunyca.

2. MpakTuyeckne 3aHATUA

21

AnreGpanyeckne CTPYKTypbl

ByHapHble OTHOLLIEHNSA 1 X CBOMCTBA.
Anrebpanyeckue onepawlmmn U X OCHOBHblE CBOWCTBA.
Anrebpanyeckune CTpyKTypbl C 0AHOM OMHapHOWN
onepauuen. [poctenwne ceoncTea rpynn.
Anrebpanyeckme CTPYKTypbl C ABYMSI BMHapHbLIMK
onepauusmu.

Anrebpawnyeckme cuctemol. Flomomopdnsm n
n3omopgunam anrebpanyecknx CUCTEM.

2.2

MaTpuubl 1 onepaumm Hag
HUMU

Onepauun Hag maTpyLamMm u NX CBOMCTBA.
OnemeHTapHble npeobpa3oBaHns MaTpuL,.

2.3

BekTopHbIE NpocTpaHcTBa

MoanpocTtpaHcTBo. MNpAmas cymma noanpoCTpaHCTB.
JInHenHasa 3aBMCUMOCTb U HE3aBUCUMOCTb CUCTEM
BeKTOpoB. PaHr matpuubl. basuc n paamepHocTb
BEKTOPHOIO NPOCTPaHCTBaA.

2.4

Cunctembl NIMHENHBIX
ypaBHeHUM

PeweHnune CJTY metogom "aycca. iccneposaHue CITY.
OpHopopHas CITY, eé dyHoameHTanbHas cucrema
peLleHnn.

2.5

OnpeaenuTenu un nx
CcBOWCTBa

MepecTtaHoBku. MNMogctaHoBku. CBONCTBA
onpegenutenen. PasnoxeHne onpenenurenen no
cTpoke unu cronduy. MuHopsbl n anrebpavdeckue
AononHeHus. BelumcneHne paHra MaTpulbl METOAOM
OoKaMnsLWMX MUHOPOB. HaxoxaeHne obpaTtHomn
MaTpu1Ubl C MOMOLLbIO anrebpanyecknx 4ONOMHEHNN.
Pewenune CJTY metogom Kpamepa.

2.6

JInHenHblie
npeobpasoBaHns 1 UX
CBOMCTBA

lMoHATMe nuHenHoro NnpeobpasoBaHWs 1 ero
npocTenme ceonctea. MaTtpuua nnMHenHoro
onepaTopa. HaxoxaeHune koopamHaTt obpasa BekTopa
npuv NMHerHoM nNpeobpasoBaHun. CBsA3b MeXay
KoopAnHaTaMu BeKTopa nNpu nepexoe oT OAHOro
6aswnca k gpyromy. CBs3b Mexay MaTpulamu
nHenHoro npeobpasoBaHusl B pasnumyHbIX 6asucax.
Onepauun Hag NUHeNHbLIMU Npeobpa3oBaHuAMU. PaHr
1 nedekT nuHenHoro onepaTtopa. CoGCTBEHHbIE
3HaA4YeHMs U COBCTBEHHbIE BEKTOPbI JIMHENHbIX
onepaToposB.

2.7

MHoro4yneHsl oT ogHom
nepemeHHoun Teopus
AEenMMOCTM B KonbLe
MHOro4sr1IEHOB

[ennmocTb MHOro4reHa Ha OBYYSIEH U KOPHMU
MHorourneHa. OCHOBHble CBOWCTBA AENMMOCTH
MHorouneHoB Haa nonem. HOLl MHoro4neHos.
B3anuMHO npocTble MHOrouneHsl 1 nx ceonctea. HOK
MHOFO4IEHOB U €ro BblYMcreHne. Henpmneogmmele Hag
NofieM MHOTOYNIEHbI U UX OCHOBHbIE CBOWCTBA.
Pa3snoxeHne MHoro4neHa B npousseaeHne
HENPUBOAMMbIX MHOXWUTENEN N €r0 €ANHCTBEHHOCTb.
HaxoxgeHne HO n HOK MHOrouneHoB npy nomMoLum
pas3noXeHnss Ha HeNPUBOLAMMbIE MHOXMUTEIN.
BbluncneHne 3Ha4yeHnn MHOrousieHa u ero
NPON3BOAHbIX C MOMOLLBIO cxeMbl FopHepa. Popmyna
Tewnnopa. Henpueoanmble KpaTHbIE MHOXUTENN
MHoro4neHoB. OTaeneHne HeNpUBOANMbIX KPaTHbIX




MHOXXUTENIEN MHOTrO4YNeHa.

2.8

MHoOro4neHbl OT HECKOSTbKMNX
nepeMeHHbIX

CteneHb 1 nekcukorpaguyeckoe ynopsgoyeHme
MHOro4fieHa oT n nepemMeHHbIX. Teopema o
pPa3noXMMOCTU MHOTOYfeHa OT HECKOMbKMX
nepemMeHHbIX B npoun3BegeHne HenpmBoanMbIxX
MHOXUTENEN N €JUHCTBEHHOCTb TAKOro pa3rioXXeHu4.
CummeTpuyeckme MHorouneHsl. OCHOBHasa Teopema o
CUMMETPUYECKMNX MHOro4neHax. Teopema (0}
€O0UHCTBEHHOCTU NpeacTtaBlieHnda CMMMeTpn4ecKkoro
MHOro4snieHa B Buae MHoro4dsieHa ot OCHOBHbIX
CYMMETPUYECKNX MHOFO41IEHOB.

2.9

MHoro4yneHbl Hag nonem
OEeNCTBUTENbHbIX U
KOMMNJ1IEKCHbIX Y1cen.

PasnoxeHne MHorouneHa ¢ KOMMIeKCHbIMM
KoahdmumeHTamm B Npon3segeHne NMHEnHbIX
MHOXMTenNen. CBA3b MexXay KOPHAMA 1
kKoadpmumeHTamm MHorouneHa (dpopmynel BueTa).
ConpsikeHHOCTb KOMMITEKCHBIX KOPHEW MHOTOUSeHa ¢
AEeNCTBUTENbHLIMU KO3 PULMEHTaMMW.
MpencTtaBneHne MHOrouneHa ¢ AeNCTBUTENbHLIMU
KoadhpmumeHTamm B BUAE NPOU3BEAEHMS
HENpPUBOAMMbIX MHOXUTENen. PelweHne ypaBHeHUN
TPETbEW 1 YETBEPTON CTENeH (B pagmkanax).

2.10

MHorouyneHbl Hag nonem
paunoHanbHbIX Yucen u
anrebpaunyeckue yncna

Llenbie KOpHWM MHOrouneHa ¢ LernbiMu
KoapmumeHTamn. [1pobHble paumoHanbHble KOPHU
MHOrousieHa ¢ uenbiMmn koaggpuumeHtamun. Kputepui
HenpMBOAMMOCTM MHOrouYNeHa ¢ uenbimu
koadpumumeHtamu. lNoHsaTMe anrebpanyeckoro Ymicna
N ero MMHMMarbHOro MHorodneHa. OCHOBHbIE
CBOMCTBA MUHUMAarbHOrO MHOrouneHa
anrebpaunyeckoro yncna. CTpoeHne npocToro
anrebpaunyeckoro paclwmpeHus nons. PaspewmmocTb
ypaBHeHuin B pagukanax. PaspewummocTs B
KBagpaTHbIX pagukanax.

2.11

BaxHenwme pyHkuun B
Teopuu Yncen

DYHKLMM \—XJ’ {X} M UX CBOUCTBA.
MynbTynnMkaTuBHble pyHKUMK. Yucno n cymma
aenvrenewn HaTypanbHoro Yicna. PyHkuns Mébuyca.
DyHKLMA Jnnepa.

2.12

OcCHOBbI TEOPUM CPaBHEHNI

MpocTenwune ceorcTBa cpaBHeHUR. MNonHasa 1
npuBegéHHas cMcTeMbl BbIMETOB. TeopeMbl Jnnepa u
depma. CpaBHeHUs nepBon cteneHn. Cuctemsol
cpaBHeHW nepBow cteneHn. CpaBHeHus noboim
CTEeneHun no NpPoCcToOMy M COCTAaBHOMY MOAYIIHO.
CpaBHeHus BTopow cteneHn. Cumeon JlexaHgpa.
MoHATNSA NnepBoobpa3HOro KOpHSA U MHAeKca

2.13

HaTtypanbHble yicna

Cuctema akcuom NeaHo n eé cBoncTaa.
YnopsgoveHHoe NosykonbLo HaTypanbHbIX YUCEen.

2.14

Llenble ynucna

KombLo UenbIx yncen kak obrnacTb LLenoCTHOCTH.
YnopagodYeHHoe KOmbLo LenbiX Yncen.

2.15

PauvoHanbHbie yicna

Ynopsgo4eHHoe rnone paumnoHanbHbIX Yucen.
MpeacTaBneHve paumoHanbHbIX YNCen AeCATUYHBIMU
apodsamu.

2.16

[encTBuTenbHbIE Yncna

YnopsigoyeHHoe nore OeicTBUTENbHBIX YNCEN.
MpeacTaBneHe AeNCTBUTENbHLIX YACen
OeCATUYHBIMY APOBAMMU.

2.17

KomnnekcHble, ABOWHbIE U
AyanbHble Y1crna

Anrebpandeckas n TpuroHomeTpuyeckas opmbl
KomnnekcHoro Yncna. Onepauun Hag KOMMMEKCHbIMU
yucrnamu B anredbpanyeckorn u TPUroHOMeTpPUYECKOM
dopmax. [1BONHbIE 1 AyanbHble YMcna.

2.18

Anrebpbl Hag nonem
OEVNCTBUTENBHBIX Yncen

Cucrtemsl KBaTE€PHMOHOB U TMNEPKOMMIIEKCHbIX YMUCEI.




13.2. Tembl (pa3aenbl) AUCLMNNUHBI U BUAbI 3aHATUN

o®0
Ne HanmeHoBaHue Tembl Buae! sanATvi (qacog)aMOCTOﬂTeﬂbHaﬂ
n/n (pasgena) gucuunnmHel Jlekumm | MNpaktndeckne | JlabopaTopHbie paGoTa Bcero
2 ceMmecTp
1. Anrebpanyeckune CTpyKTypbl 8 8 0 16 32
2 MaTtpuubl n onepauuu Hag > > 0 4 8
HAMMU
3. BekTopHble NpocTpaHcTBa 4 4 0 8 16
4. | CncTteMbl NMHENHBIX YPaBHEHU 4 4 0 8 16
Bcero Bo 2 cemecTpe: 18 18 0 36 72
3 cemecTp
5. Onpegenutenn n nx CBOMUCTBa 8 0 6 18
ﬂVIHeI/II:IbIe npeobpasoBaHund n 6 6 16
nX CBONCTBA
MHorouneHsl OT ogHoON
7 nepemeHHon. Teopus 8 14 0 4 26
OEenuMoCTM B KOnbLe
MHOIOYN1EHOB
8. MHorouneHbl OT HECKONbKNX 5 6 0 4 12
nepeMeHHbIX
Bcero B 3 cemecTpe: 18 34 20 72
4 cemecTp
MHorouneHbl Hag nonem
9. JEeNCTBUTESbHBIX U 4 4 0 8 16
KOMMMEKCHbIX Yncern.
MHorouneHsbl Hag nonem
10. | paunoHanbHbIX YMcen un 4 4 0 8 16
anrebpaunyeckue yucna
11 BaxHenLme dyHKLMN B TEeOpUM 5 4 0 10 16
yucen
12. | OcHOBbI TEOPUM CPaBHEHNI 10 10 0 10 30
13. | HatypanbHble yucna 4 4 0 10 18
14. | Uenble yncna 4 4 0 10 18
15. | PauunoHanbHble Yyncna 2 2 0 10 14
16. | denctButenbHble Ynucna 4 2 0 10 16
17, KomnnekcHble, ABOVIHbIE U 4 4 0 12 20
AyanbHble Yyncna
18. AJ'I[erbI Hag nonem 5 > 0 12 16
OEVCTBUTENBHBIX Yncen
Ok3ameH 36
Bcero B 4 cemecTpe: 40 40 0 100 216
Ttoro: 76 92 0 156 360
390
TpynoemMkocTb
Bug yuebHow paboTbl B Mo cemecTpam
cero ceMecTp | cemecTp | cemecTp | cemecTp
Ne2 Ne3 Ne4 Ne5
KoHTakTHasa paborta 44 14 12 10 8
nekuum 20 6 6 4 4
B TOM yucrne:
npakTuJeckme 24 8 6 6 4
CamocTonATensHasa paboTa 303 58 92 98 55
lMpomexyToyHas aTTecTaumns — 3a4eT 13 B 4 B 9
OLIEHKOW, 9K3aMeH
UToro: 360 72 108 108 72




Bugpl 3aHaTUR (4acoB)

Ne HavmeHoBaHue Tembl oYY m—————
n/n (pasgena) gucuunnmHel Jlekumm | MNpaktndeckne | JlabopaTopHbie pa6oTa Bcero
2 ceMmecTp
1. Anrebpanyeckune CTpPyKTypbl 2 3 0 18 23
2 MaTtpuubl n onepauuu Hag 1 1 0 12 14
HAMMU
3. BekTopHble NpocTpaHcTBa 1 1 0 16 18
4. Cucrtembl NMHENHBIX YPaBHEHWI 2 3 0 12 17
Bcero Bo 2 cemecTpe: 6 8 0 58 72
3 cemecTp
5. Onpegenvtenu n nx cBONCTBa 2 2 0 23 27
ﬂMHeMI:IbIe npeobpasoBaHund n 1 1 0 23 o5
nX CBONCTBA
MHorouneHbl 0T ogHOWM
7 nepemeHHon. Teopus > > 0 23 27
OEenuMOoCTM B KOnbLe
MHOIOYNEHOB
8. MHorouneHbl OT HECKONBbKNX 1 1 0 23 o5
nepeMeHHbIX
3ayeT c oueHKon 4
Bcero B 3 cemecTpe: 6 | 6 | 0 92 108
MHorouneHbl Hag nonem
9. JEeNCTBUTESbHBIX U 0,5 0,5 0 18 19
KOMMMEKCHbIX Yncern.
MHorouneHbl Hag nonem
10. | paunoHanbHbIX YMcen un 0,5 0,5 0 18 19
anrebpaunyeckue yucna
11 BaxHenwme dyHKLMN B TEOpUM 05 05 0 8 9
yucen
12. | OcHOBbI TEOPUM CPaBHEHUI 1 2 0 18 21
13. | HatypanbHble yucna 0,5 0,5 0 18 19
14. | Uenble yncna 1 2 0 18 21
Bcero B 4 cemecTpe: 4 6 0 98 108
5 cemecTtp
15. | PauuvoHanbHble Yyncna 1 1 0 13 15
16. | denctButenbHble Ynucna 1 1 0 13 15
17, KomnnekcHble, ABOVIHbIE U 1 1 0 16 18
AyanbHble Yyncna
18. AJ'I[erbI Hag nonem 1 1 0 13 15
OEVCTBUTENBHBIX Yncen
Ok3ameH 9
Bcero B 5 cemecTpe: 4 4 55 72
Ttoro: 22 26 0 299 360

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDbI

Mpuctynas K mM3yvyeHuto y4ebHOM AuCUMNMHBI, LenecoobpasHo O3HAKOMUTBCA C y4yeBHOoM
nporpaMmmon ANCLUMNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLEH Ha canTe B BIY.
3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXeHHbIX B paboyer nporpamme AUCLMNIMHBI, NOMOXeT
oOy4aloLWmMmMca OpMEHTUPOBATLCA B U3y4aeMOM Kypce, OCO3HaBaTb MECTO U poflb U3yyaeMomn
ANCLUMNIMHBbI B NOArOTOBKEe BOyayllero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHNAMM, 3a5N0XKEHHLIMU B MporpamMme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABMSIOTCS NEKUUN U NpakTUyeckue
3aHATUA, nocelleHne KOoTopbix obs3aTenbHO Ons BCeX CTYAEHTOB (KpoMme CTyOeHTOB,
oByyarLnXcs N0 MHAMBUAYANbHOMY MnaHy).

[MogroToBKa K NpakTU4ECKUM 3aHATUSAM BeLeTCA Ha OCHOBE MNMaHOB NpakTUYecKux 3aHATUN. B
Xo4e MNOArOTOBKM K MPaKTUYECKUM 3aHATUAM HeoOXoAUMMO Wu3yuYnTb B COOTBETCTBUM C
BOMpocaMn [Ons MOBTOPEHUSA KOHCMEKTbl NEKUWW, OCHOBHYIO nuTepaTtypy, O3HaKOMUTLCH C
AonosiHuTensHoM nutepatypon. Kpome Toro, crieqyet NoBTOpPUTbL Matepuan fekumn, OTBETUTb




Ha KOHTPOSbHbIE BONPOCHI, N3y4nTb 006pas3Lbl peleHns 3agad, BbiNONHUTL YNpaXHeHUs (ecnu
Takme npeaycMoTpeEHbl).

MpM noarotoBke K MPOMEXYTOYHOW aTtTecTtaumMm HeobxoaMMO MNOBTOPUTb MNPOMAEHHbLIN
mMaTepuan B COOTBETCTBUM C Yy4eOHOM MporpamMmon, NpPUMEPHbLIM MNEPEeYHEM BOMPOCOB,
BbIHOCALLMXCA Ha aTtTecTtaumto. PekomeHayeTcsa Ncnonb3oBaTb KOHCMEKTbI JIEKLUUN U MCTOYHUKMN,
nepeyvncrneHHble B CNNCKe nuTepaTtypbl B paboyen nporpaMme AMCLUMNIIUHBI, @ Takke pecypchbl
3NEKTPOHHO-BUBMOTEYHBIX CUCTEM.

Ans  JocTwkeHus nnaHupyembix pes3yrbTaToB OOy4YeHWUst WCMOMb3yTCA WHTEPaKTUBHbIE
NeKumMmn, rpynnoBble ANCKYCCUN, aHann3 MMUTaLNOHHbIX MOAENEN.



15. lMepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIUHbI

a) oCHOBHas nuTtepaTtypa:
Ne n/n NcToYHMK

1 OkyHes J1.4. Bbiclwasg anre6pa: y4eb.- Cl16: Jlanb, 2009

5 dappees [0.K., ComuHckun U.C. 3agaum no Bbicwen anredpe: y4eb. noc. ons By3os.- Cl16:
JlaHb, 2008

6) gononHuTenbHaa nuTeparypa:

Ne n/n NcToYHMK

Kynukos J1.4 n gp. C6opHuK 3agad no anrebpe u Teopum yucen: - M.: lNpoceeliexHne, 1993
JlanuH E.C., EBceeB A.E. Anrebpa un Teopus uncen: y4eb. noc.: y. 1.- M.: lNpoceelieHue, 1974
JlanuH E.C., EBceeB A.E. Anrebpa n Teopus uncen: y4eb. noc.: u. 2.- M.: lNpocseLeHune, 1978
®agees [.K. Jlekunn no anrebpe: y4eb. noc. ans Bysos.- Cl16: JlaHb, 2007

LWHenepmaH J1.6. Kypc anrebpbl n Teopun Yncen B 3agadax v ynpaxHeHusx: y4eb. noc. ans
neanH-ToB: Y. 2.- MuHck: Bbelwenw. wk., 1987

LWHenepmaH J1.6. C6opHuk 3agay no anrebpe n Teopun yncen: yyeb. noc. An NeANH-TOB.-
MwuHck: Bbiweni. wk., 1982

N [oob~lw

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble Ppecypchbl:

Ne n/n NcTOYHMK

BonpapeHko, 10.B.JlnnenHas anrebpa. MaTpuubl. CuCTEMbI IMHEVHBIX YPaBHEHWI
[BnekTpoHHBIN pecypc] : y4ebHoe nocobuve ans By30B : [4N18 NPOBEeAEHUst 3aHATUIN MO Kypcy
nuHeHon anrebpsl : anga HanpaeneHnnst 080700 - busHec-uHdopmatmkal / KO.B. BoHaapeHko,
K.B.YyanHoBa; BopoHex. roc. yH-T .— OneKkTpoH. TeKkCcToBble AaH. — BopoHex : N3gaTenbcko-
nonurpadunyecknii LeHTp BopoHexkcKkoro rocygapcTtBeHHoro yHueepcuteta, 2013 .—3arn. ¢
TUTYN. 3KpaHa .— CBobGoaHbIN gocTyn U3 nHTpacetn BI'Y .— TekcToBbi dpann .—Windows
2000 ; Adobe Acrobat Reader .— URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m13-103.pdf
(22.06.2018).

Becenosa, J1. B. Anrebpa n Teopusa uucen : yuebHoe nocobue : [16+] / J1. B. Becenoga,

O. E. TuxoHoB ; KazaHCKU HaLMOHanbHbIA UCCrefoBaTeNbCKUN TEXHOTOMMYECKNIA
yHuBepcuTeT. — KadaHb : KasaHckuin Hay4yHo-nccrneaoBaTenbCKUA TEXHOMOrMYeckui
yHusepcuteT (KHUTY), 2014. — 107 c. : un. — Pexum gocTtyna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=428287 — Bubnuorp. B kH. — ISBN 978-5-
7882-1636-2. — TEKCT : 3NEKTPOHHbIMN.

BaxwutoB, P.X. PyHoameHTanbHasa n komnetoTepHas anrebpa [SnekTpoHHbI pecypc] : y4ebHo-
MeToamyeckoe nocobue Ans By3oB : [and cTtya. 1 K.OHEB.OTA-HUsIdAK. KOMMNbIOTEP. HayK, ANns
HanpaeneHuss 010200 - MatemaTuka u koMnbtoTep. Hayku]. Y. 3. Anrebpa MHOrouneHosB /
P.X.Baxutos, E.B.BaxutoBa; BopoHex. roc. yH-T .— ONEKTPOH. TEKCTOBbIE AaH. — BopoHex :
M3pgaTtenbcko-nonurpaguyeckuin LeHTp BopoHexckoro rocygapcTBeHHOro yHusepcuteTa, 2012
.—3arn. c TTyn. akpaHa .— CBoboAHbIN JOCTYN U3 uHTpaceTn BI'Y .— TekcToBbIn dhann .—
Windows 2000 ; Adobe Acrobat Reader .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-207.pdf (22.06.2018).

Andeposa, 3.B. Anrebpa n Teopus uucen: yuebHo-meToguydeckui komnnekc / 3.B. Andpeposa,
3.J1. bantokeBny, A.H. PomaHHukoB. - MockBa : EBpa3unckmm oTkpbiTbid MHCTUTYT, 2011. - 279
C. - ISBN 978-5-374-00535-6 ; To >xe [OneKTpOoHHbIV pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=90645.

MBaHoBa, C. A. lluHerHag anrebpa : y4ebHoe nocobue : [16+] / C. A. NBaHoBa, B. A. MNaBckun ;
KemepoBckuin rocyaapCTBEHHbIN yHUBEpPCUTET. — 2-e 3., nepepab. u gon. — Kemeposo :

13 KemepoBckuii rocygapcTBeHHbIn yHuBepeuteT, 2019. — 125 c. : nn., Tabn. — Pexum gocTtyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=573547 — TekcT :
ANEKTPOHHBIN.

TyraH6aes, A. A. JluHeiHas anrebpa : yuebHoe nocobue / A. A. TyraH6aeB. — 2-e n3g., ctep. —
Mocksa: ®JIMHTA, 2017. — 75 c. — Pexum goctyna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=115141 — ISBN 978-5-9765-1407-2. —
TeKCT: 9NEeKTPOHHBbIN.

15 QYK «Teopus yncen» https://edu.vsu.ru/course/view.php?id=6307

10

11

12

14

16. MNepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust Ans CamocTosATeNbHOM paboThl
Ne n/n NcTOYHMK

AnekceeBa T.U., NloboguHa J1.B. PykoBoACTBO Kk pelueHunto 3agay no anrebpe n teopumn Ymcen: -
Bopucornebek: BIMTIN, 2003



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=17453&TERM=%D0%91%D0%BE%D0%BD%D0%B4%D0%B0%D1%80%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%AE%D0%BB%D0%B8%D1%8F%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
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AnekceeBa, T.W. I'pynnbl [ONeKTPOHHBIV pecypc]: y4ebHOe nocobume anst CTyaeHTOB 3a04HOMN
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dopmbl 06y4eHus.(cneumansHocTb: 050201

JInHenHasa anrebpa ¢ anemeHTamMmu aHanuMTn4eckon reomeTpun. lNpakTnkym : y4ebHo-
3 mMeToamdeckoe nocodbure gns By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. T.B. PygyeHko .—

Boponex : JIOIN BI'Y, 2006 .— 50 c. : un. —bunbnwuorp.: ¢.49-50 .—

<URL: http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf> (22.06.2018).

Mpotacos, KO.M. JluHenHas anrebpa n aHanutnyeckasa reometpus. Kypc nekumi ang ctygeHTos
4 3ao4Horo otaenerus / KO.M. MNMpoTtacos. - M. : dnnHTta, 2012. - 168 c. - ISBN 9785976509566 |
To xe [QnekTpoHHbIN pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=115117.

5 C6opHuk 3agay no anrebpe: y4eb. noc. ang By3os/ nog pea. A.N. KoctpukuHa.- M.: Hayka, 1987

17. OOGpasoBaTenbHble TEXHOMOrMKU, MUCNoONb3yeMble MNpu peanusaumum y4ebHom
OUCUMNNUHBLI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenibHble TexHonoruu (OOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):
Mpn peanusaumm AUCUMNIANHBI MOXET MCNOSIb30BaTbCA CMeELUaHHOEe 0byyeHue (3NEKTPOHHbIN
Kypc)
- QYK «Teopusa uncen» https://edu.vsu.ru/course/view.php?id=6307.
Mpn peanusaumm OUCUMNANHBI UCMOMb3YTCA MHG(OPMALMOHHO-CNPaBOYHbIe CUCTEMbI U
npodeccuoHanbHble 6a3bl AAaHHbIX:
— Hay4dHaga anektpoHHasa 6ubnmnoTteka — http://www.scholar.ru/;
— ®epepanbHbIv nopTtan Poccuinckoe obpasoBaHune — http://www.edu.ru/;
— WHdpopmaumoHHaa cuctema «EanHoe OKHO  goctyna Kk obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/;
— ®epepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru;
— Jlekumn Beaywmx npenopasaTenenm By3oB Poccum B cBobogHom  gocTtyne  —
https://www.lektorium.tv/;
— OnEeKTpoHHO-OMbnmnoTeyHass cuctema «YHuBepcuteTckass Oubnuoteka online» —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

MporpammHoe o6ecneyeHue:

-Winl10 (nnn Win7), OfficeProPlus 2010

—6pay3epsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

MynbTumeguinHoe obopyaoBaHue (MPOeKTop, HOYTOYK UM CTauMOHAPHBIN KOMMNBIOTEP, 3KPaH).

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKYLEero KOHTPOnsA ycneBaeMoCcTu 1
NPOMEXYTOYHOMN aTTecTauum

MopsiAOK OLeHKM OCBOEHMSI 0byYatoLLmMmmcs y4eGHOro matepuana onpeaensieTcs cogepxaHmem
cnegyrowmx pasgenos AUCLUMMINHGI

MHugukaTtop
Ne Haumetosanme KomneteH ,qOCT(EIM)(eHM
- pasgena gQUCLMNIIMHbI OueHouHbIE cpeacTBa
n/n (MOzyns) umnsa(un) A
KOMMeTeHL,
un
Anrebpanyeckue MpakTnyeckue n nHanBUAYyanbHbIE 3a4aHUS
1. | cTpykTypel KoHTponbHas pabota Ne 1
OriK-8.4 TecToBblE 3a4aHMs
5 MaTpuubl 1 onepaunn OI_IFII<K38 MK-3.1 MpakTnyeckue n nHanBUAyanbHbIE 3a4aHUS
) Hag HUMK MK-3.2 TecToBble 3aaHNs AN CaMONPOBEPKN
3 BekTopHble MpakTnyeckne n nHanBMAyanbHbIE 3a4aHUs
" | npocTpaHcTea KoHTponbHasa pabdorta Ne 1
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MugukaTop
N HanmeHoBaHue K (b1)
o
wn | Ppasmena mucumnmnb OJ&Z?JTH AOCT”ﬂer” OuEHOYHble cpeacTBa
(moayns) KOMMeTeHL
nn
4 CucTeMbl NMNHENHbIX MpakTnyeckue n nHanBMAayanbHbIE 3a4aHns
" | ypaBHeHuUI KoHTponbHasa pabota Ne 1
5 Onpegenvtenn n nx MpakTnyeckue n nHanBMAyanbHbIE 3aAaHUs
CBOWCTBa [lomaluHas KoHTpornbHasi paboTa
JInHenHble
6 npeobpasoBaHUs U nx MpakTnyeckme n nuanemuayanbHble 3agaHus
CBOWCTBA
MHoro4neHbl oT ogHOM
7 nepemeHHon Teopus MpakTnyeckme n nugnBuayanbHble 3agaHuns
0enMMocTu B KonbLe P ANBIAY A
MHOrO4NIEHOB
MHorouneHsl ot n
pakTU4eckne n MHAMBMAYyanbHble 3a0aHus
8 | HecKombkux KoHTponbHas pabota Ne 2
nepeMeHHbIX
MHorouneHsbl Hag, I'I
o pakTU4eckne n MHAMBMAYyarnbHble 3a0aHus
9 nosieM OencTBUTENbHbIX KOHTpOnbHas pabota Ne 2
N KOMMMEKCHbIX Yncen.
MHorouneHsl Hag,
nonem paunoHanbHbIX
10 amcen n MpakTnyeckme n nuansuayanbHble 3agaHuns
anrebpaunyeckue vmicna
BaxHewnwwne pyHkummn B
11 Teopum Yncer MpakTnyeckme n nuansmuayanbHble 3agaHus
OcHoBbl TEOPUN
- o
12 CPABHEHMI KoHTponbHas pabota Ne 3
13 HatypanbHble yncna MpakTnyeckue n nHanBMAyanbHblEe 3agaHNs
Pedepathl, goknagsl
14 Llenble uucna MpakTnyeckue n nHanBUAyanbHbIE 3a4aHUS
Pedepathl, goknagel
15 PauuvoHanbHble Yncna MpakTnyeckue n nHAnBUAYyanbHbIE 3a0aHNUs
Pedepathl, goknagel
16 HenctButenbHble yicna MpakTnyeckue n nHanBUAyanbHbLIE 3a4aHUS
Pedepathbl, goknagpl
17 KomnnekcHble, ABOVHbIE MpakTnyeckne 1 MHANBMAYanbHbIE 3a4aHNS
W gyanbHble Yymucna Pedeparthbl, goknagbl
18 Anrebpbl Hag nonem MpakTnyeckme n nHausmuayansHble 3agaHus
OEeNCTBUTENbHbIX YNCEn Pedeparthbl, goknagbl
[MpomexyToyHasa aTTecTaums MepeyeHb BONPOCOB K 3a4ETY C OLEHKOW,
dopma KOHTPOIS — 3a4€T C OLLEHKOW, 3K3aMeH 3K3aMeHy

20. TunoBble oOUEHO4YHbIe cpeaAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUSA

20.1 TeKywWwMWN KOHTPOSb yCreBaeMocTun

KoHTponb ycneBaemMocT MO AUCUMMNNMHE OCYLLECTBMSETCA C MOMOLIbI  Creaylowmx
OLEHOYHbIX CpeacTB: MpakTUYeckue W MHOUBMAyarnbHble 3adaHusl, TeCTOBble 3afaHus ans
caMonpoBepkn pedepaThbl, AOKNaabl, KOHTPOIbHbIE PaboThl.

TecToBbIe 3apaHusA (NMPUMEPHbIA BapuaHT)

Bbibpamb 00uH 8epHbIli omeem (npasusibHbIl omeem MoMeveH *)
1. Bcsikoe NOAMHOXECTBO AeKapToBa KBagpata MHOXeCTBa A — 3To:
a) GuHapHoe oTHoLieHne Ha A%;

0) oToGpaxkeHne n3 A B A;

B) YHApHOE OTHOLLEHMNE Ha A;



r) GuHapHas onepauusi Ha A.

2. JenvTenem Hyns HasbiBaeTcs Takoh anemeHT & # 0 mMHoxecTBa A:
a) KOTOPbI MOXXHO OeNUTb Ha HyIb;
6) Ha KOTOPbIN MOXHO AENUTb HYIb;

B) ans kotoporo (Ix#0,x € Afx-a=a-x=0)*

3. Ytobbl oToBpaxeHne 6bino obpatnmo, HEOBXO0AUMO M AOCTATOYHO, YTOOLI OHO GbISO:
a) UHBEKTUBHO;

0) GMeKTUBHO?;

B) CIOPBEKTMBHO;

r) NnpocTo 6bIN0 OTOGPaXKEHNEM.

4. [1Ba uenblx Yncna HasblBalTCA CPaBHUMbIMM Mo mod m, ecnu:
a) 0OQHO M3 HUX AEenUTCS Ha ApYroe Haueno;

6) oba pgensiTcst Ha M Haueno;

B) Npu AeneHMn Ha m AaloT OANHaKOBbIe OCTaTKU®;

r) Npy geneHur Ha m OalT pasHble OCTaTKuU.

5. B KornbLie KNaccoB Bbl4eToB no coctasHomy moaynio (modm):

a) HeT obpaTUMbIX 3NIEMEHTOB;
0) ecTb eQMHCTBEHHLIN OOPaATUMbIA SNIEMEHT;

B) 06paTUMbI T€ BblYETbI, KOTOPbIE B MPOM3BEAEHUN AAOT BblYET, paBHbIn 1 ;*
r) BCE 3NeMeHTbl 0bpaTnmbl.

6. OTOGpaxeHune CTpykTyp f i< Z,+,0>-—><N,+,0>, HE ABMSAETCS N30MOPHU3MOM, TaK Kak:

a) MHOXecTBa 0603Ha4YeHbl pa3HbIMU ByKBamMu;

6) HaTypanbHbIX YACEN «MEHbLLEY, YEM LiENbIX;

B) NnepBas CTpyKTypa obpasyeT KonbL0, a BTopas — NOSyKOSbLO*;
r) Ha MHOXeCTBax 3aaHbl O4NHAKOBbLIE OnepaLum.

Bbibpamb HECKOIIbKO 8EPHbLIX 0MBEMO8 (MpagusibHble 0meembl MOMeYeHb! )
7. B kaxgow rpynne onepaums:

a) KOMMyTaTMBHa;

6) cokpatuma*;

B) obpaTtmma*;

r) accoumaTnBHa*.

8. UTob6bl MHOXECTBO A C 3agaHHOM Ha Hem BuHapHon anrebpanyeckon onepaunen SBNANOCH rpynmnown,
Heobxoanmo, 4Tobbl onepauns boina:

a) accoumnmaTUBHOM™;

6) KOMMyTaTUBHOWN;

B) obpaTtnmon™;

r) ANCTPMOYTUBHOM OTHOCUTENBHO camon cebs.

9. Cooteetctane f:Z >Z (VxeZ)f(X)=-x:

a) He aABngaeTcs oTobpaxeHmewm;
0) aBndeTtca buekunen*;

B) obpaTtnmo*;

) He CIOPBEKTUBHO.

10. Ecrim BeinonHsietcs yenosve (Va,b e A)(acb=boa), to onepauus """ Ha mHoxecTBe A

Ha3blBaeTCS:
a) accoumnaTMBHOWM;
©) KOMMYHUKaTUBHOM;



B) KOMMYTaTUBHOW;
r) yAOBMETBOPSIOLEN NEPEMECTUTENBHOMY 3aKOHY™.

OnucaHue TeXHONOrMu BbINOJNIHEHUA 3afaHusA

TecT BbINOMNHAETCA B MMCbMEHHOM BMAE NOCIE U3YYEHUSI COOTBETCTBYHOLLETO TEOPETUYECKOrO
maTepuana.

KpuTepuu oueHKu:

OueHKa «3a4TeHO» CTaBUTCS, eCrnv AaHbl BEPHble OTBETbI Ha 7 1 6oree BONPOCOB, B MPOTUBHOM cry4ae
CTYAEHTY cneayeT NOBTOPUTbL COOTBETCTBYIOLLNIA TEOPETUYECKUIA MaTepurarn v NOBTOPUTL MOMbITKY.

MNMepeyeHb NpakTU4eCKUX 3agaHun No anredbpe n Teopun Ynucen (Nnpumepbl)
1. BbIiCHUTb, KakMMm cBonWcTBamu obrnagaet OuvHapHasi onepauusi «o», 3adaHHasd Ha MHOXecTBe
AENCTBUTENbHbLIX YMCEeN NPaBUITOM:

(va,be R)aobzaTer.

2. BbisicHUTb, ByayT 51 roMoMopdoHb! anrebpbl (Z,+) n (2Z,+), ecnn otobpaxexne ¢:Z — 2Z 3afaHo

no creayowemy npasuny: (Vx € Z) g(x)=2x.

1 2 -1
3. Bblumcrnnte f(A),ecrm o=| 0 1 3| f(x)=x*—2x+7
-1 1 2
4. Boluncnutb onpegenuTens:
TP 2 3 4
1 1 -4 3
1 -4 -1 -2
T 3 2 -1

5. NccneposaTb cUCTEMY HA COBMECTHOCTb W HaMTW eé pelleHus meTodom [faycca:
4%, —3X, +2X; — X, =8,
3%, — 2%, + X, —3X, =7,
2X, — X, —5X, =6,
5% —3X, + X, — 8%, =1.
6. YCTaHOBUTb, NMMHEHO 3aBNCMMA UMK HET CUCTeMa BEKTOPOB &, = (1; 2;3), a, = (:L'—Z; 3), a, = (1; 2;—3) B
COOTBETCTBYIOLLEM apudhMeTMYECKOM NMPOCTPAHCTBE Hag nonem Q.
7. Hantu dpyHgameHTanbHylo CUCTeMyY peLLeHnin OAHOPOAHON CUCTEMbI YPaBHEHWIA:
2%, —3X, +4X%; — X, =0,
2%, —3X, + 2%, + 3%, =0,
2%, —3X, + 2%, —11x, =0.
8. Pewuntb no chopmyne KapaaHo ypaBHenne x° +18x+15=0.

9. Pewuntb MeTonom ®eppapyt ypasHeHne X' —2x° +4x* —2x+3=0.

10. [1ONONHMTL MHOFOYMEH 10 CUMMETPUYECKOrO, 1 BbIPa3nTh YEPE3 OCHOBHbIE CUMMETPUYECKUE

MHorouneHsl f =x’x, +...

11. HaifT paunoHansHble KopHu MHorouneHa f(X) = X* +4x° +4x® +1.

12. Pa3noxutb MHorouneH f(Xx) Ha HenpuBoauMble MHOXUTENW Hag nonsmn Q,R,C :
f(x)=x"+4x>+4x* +1

¢ 2P —3a+1=0.

13. Ucknountb nppaunoHasribHOCTb B 3HaMeHaTeJ1€ BblpaKeHUA 1
o+

14. PelunTb cpaBHeHMe 2x=3(mod 5)

Pewntb cnuctemy cpaBHeHUi
x=3(mod 11),
x=5(mod 7);



15. C nomoLbio cumBsona JlexaHapa yCTaHOBUTb, UMEET N PeLLeHUsI CpaBHEHne
x2=404 (mod 523):,

MepeyeHb NpakTU4eCKUX 3aAaHMN No NIMHENHOW anre6pe (Nnpumepbl)

Tema 1. Mampuuybi u onepayuu Had HUMU
B AHUE . oo
BbluncnuTb nponsseaeHns MaTpul;:

1=32y /256 1—5—13—14 _i t;_g gi

AxB=[3-41).{125]; C«+[]l= .
5_c3) \1 32 51 4 -3/){5 430
-16—-11—-1514/ \22 2 9 8

3apaHue 2.

MpmBeCTN MaTpuLbl K CTyNneH4yaTomy BUaYy:
1 0 4 -1 3 2
2 1 11 2 7 5
11 4 56 5[ 5 3
2 —1 5 —6 6 5

3apaHue 3.

Hantn A*B - B*A

4 4 5 2
9 8 9 3
7 9 4 3
7 5-5-3

2 3-1 121
A= (—1 1 0); B=(0 1 2).
1 2-1 311

Tema 2. BekmopHbie npocmpaHcmea
3apanve 1. Hantu nuHenHyo kombuHaumio 3a, +2a,—a, cneayoLmnx BEKTOPOB:

a, =(1,2;3-2),a, = (~11;4;5),a, =(-5;3,6;2)..
3apgaHve 2. Pewntb ypaBHeHne 3a, —4x =5a, . Bektopbl a;,a, B35Tb U3 NpeablayLLero aafaHus.

3agaHue 3. BbIiCHUTb, ABNSOTCA N Crieaywme BEKTOPbI IMHENHO HE3aBUCUMbIMM
a, =(5:4:31),a,=(3-12,2),a, = (813,2)

3apaHue 4.
e, =(2,4;3,2),
e,=(4,2;2;8),
BbISsICHUTB, ABNSETCA N CUCTEMbI BEKTOPOB o —(4'5'8'7) 6asucom npocTtpaHcTBa R*. Hantu
3 1 1
e, =(6;7;5;3)

KoopauHaTbl BekTopa b= (18;24;13;6) B aTtom 6asuce.

Tema 3. Cucmemsbi nuHelHbIX ypagHeHuUl
3X, +2X, + X; =5,
3aganue 1. PelwunTb cuctemy ypaBHeHun metodom [faycca X, + X, — X3 =0,
4%, — X, +5X%;, =3.
3agaHve 2. Hantu doyHOamMeHTanbHyo CUCTEMY pPeLLIEeHU 1 3anucaTb CTPYKTYpY obLLero peleHns
X, +2X, +4X, —3%, =0,
3X, +5X, +6X, —4x%, =0,
4X, +5X, —2X; +3X, =0,
3X, +8x, +24x, -19x, =0;

3apaHve 3. Hantu maTtpuuy, obpaTtHyto gaHHoON A=

= N e
w Rk, N
= oW

3apganuve 4. PewunTb matpuyHoe ypaBHeHne X-A+2-X=B+ C- X,



afy o) o3 oo 9

Tema 4. Onpedenumenu u ux ceolicmea

3apaHue 1.
2 -13 0
4 1 2 -
-3 0 4 1
Bbluncnute onpegenutens | 1 o 3
3apanue 2. [laHa matpuua A. [JokaxnTte, YTO OHa MMeeT 0OpaTHyto, U HakanUTe ee C NOMOLLbIO
7 -8 4
anrebpanyeckmnx gONOSTHEHUN A=|3 1 -2
6 -5 1
3agaHue 3. BbluMCnNUTb paHr maTpulbl METOAOM OKaNMASAOLMX MUHOPOB
1 35 0
2 411 1
3 6 12 3
3apaHue 4.

2X, + X3+ X, =1,
3X, — X, +2X; — X, =13,
6x, +4X, — X, +3X, =9,
Xp =X, + 2%, =X, =T1.

,D,OKa)KVITe, YTO CUMCTEMA nMmeeT eanHCTBEHHOE peLleHne. HewunssecTtHoe X3

HananTe no goopmyne Kpamepa. Pewmnte cuctemy metogom lMaycca.

Tema 5. JluHeliHbIe npeobpa3oeaHusi u onepayuu Had HUMU
3apgaHuve 1. B gBymepHOM BEKTOPHOM NpocTpaHcTBe ¢ 6a3ncom (el,ez) oTobpaxeHue ¢ nepesoanT

noboi BEKTOP ¢ kKoopaAnHaTaMm (x; y) B BEKTOP C KoopAnHaTaMu (3x —2Y; 2X+ y). YCTaHOBUTD,
ABMNAKTCHA N 3TO OTOOpaXeHne NMHenHbIM onepaTtopoM. Ecnu aa, To HanTK MaTpuLy NMHENHOTO
onepaTtopa B cTaHaapTHOM Gasuce.

3agaHve 2. Hantu matpuuy nMHenHoro oneparopa, nepesosLlero Bektopsl b;,b,,b, coorBeTcTBEHHO

[}

B BEKTOpbI @,,4,,d,, OTHOCUTENBHO cTaHaapTHoro 6asuca €;,€,,8s:

a, =(1,2;1), a, =(2,3;3), 8, = (3,7:1),b, =(3,4), b, =(5;2;1),b = (1,1,-6).

3apaHue 3. BoisicHUTb, 6yaeT Nv NMHeNHLIM onepaTopoM oTobpaxeHne ¢ npocTpaHctea R® B cebs,
ecnn Ans nboro Bektopa X = (X, %,,X;) € R® BoinonHseTcs: ¢(x)= (X, +2X5,2X, + Xg, X, +2X,).

Ecnu ga, To HanTKM MaTpuly NIMHENHOroO onepartopa B cTaHAapTHOM 6asuce.
3apaHue 4. [luHeiiHoe oTobpaxeHne ¢ NpocTpaHcTea V2 B 6asuce a, =(2;1), a, = (1;1) UMeeT MaTpuLy

A=(§ g) Haittn maTpuuy Toro xe otobpaxerus B 6asuce b, =(5;2), b, =(1;0).

MNMepeyeHb MHAMBUAYaNbHbLIX 3a4aHUMA NO anredpe U Teopumn Yucen (Nnpumepsbl)

Tema Anrebpanyeckue CTpyKTypbl

3apava 1. Ha mHoxectBe A={1, 2, 3, 4} 3agaHO OuHapHOe OTHOLWeHne o. Kakumm cBOMCTBaAMU OHO
obnapgaet: a ={<1, 1>, <2, 2>, <3, 3>, <4, 4>, <1, 4>, <4, 1>, <3, 2>, <2, 3>}?

MocTponTtb rpad n rpadouk OTHOLLEHNA O

3apaya 2. o rpadunky OTHOLLEHUS o ONPEeAEennTb MHOXECTBO A, Ha KOTOPOM OHO 3a4aHo, M CBOMCTBA
3TOro OTHOLLEHUS:



boTTeTTTTTT hd
¢ Teew |
Cferes
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————

a b ¢ d e f
3apaua 3. o Buagy matpuubl A onpegenutb GuHapHoe OTHOLIEHME o, 3aaHHOEe Ha MHOXecTBe A =
{a, b, ¢, d}, n cBoncTBa aTOr0 GUHAPHOIO OTHOLLEHMS:
01

A=l1 1
00
001

3apava 4. Kaknmu csovictBamu obnagaet 6uHapHOe OTHOLWEeHME O Ha MHOXecCTBe A, ecrnu:
a) A=Nun<ab> €0 & a< 2b;
b) A=N un <a,b> € ¢ & (a+b) genutca Ha 2;

c) A=Nu<ab>eoc & a=b2?

3apaua 5. Kakoe OTHOLIEHNE SKBUBANIEHTHOCTU 3a4aeT pa3breHne MHOXECTBa LEerbIX YMCen:

KnaccoB pa3dneHusi 6eCKOHEUYHOE MHOXECTBO M B KagoOM KIlacCe COOEPXUTCH POBHO OOHO Lienoe
yumcno?

3apaua 6. lNocTpouTb N0 JAHHOMY OTHOLLEHUIO SKBUBANEHTHOCTU O pasbueHne mHoxectBa M = {a, b,
c, d}, ecnu: o = {<a, a>; <b, b>; <c, ¢>; <d, d>; <a, c>; <c, a>}.

3apgaya 7. [lloctpoutb no pAaHHOMy pasbueHuto MHoxectBa M = {a, b, c, d} oTHoweHune
aKBMBaneHTHoctn o, ecnu: M= {a}; M, = {b, c}; M= {d}.

3apaua 8. CKonbKO pasnnyHbIX OTHOLLEHUI SKBUBANEHTHOCTM MOXHO 3aaaTh Ha MHOXecTBe M, ecnu:
a) M={a,b,c,d;b)M={1,2,3}7

3apgaya 9. Pacnonoxute cnegylowme MNOHATUS MO NOPSAKY MO NPUHUMNY: COOEp)KaHWe KaKOoro
NnocreayroLero NOHATUA LIMPE, YeEM CodepXKaHne npeablayLero:

OvHapHOe OTHOLWleHWe, pedeKkCMBHOE OTHOLLUEHWE, [OeKapToB KBaapaT MHOXEeCTBa, OTHOLLEeHuEe
3KBUBANIEHTHOCTMW.

3apauva 10. [MpoBeputb, sABnsieTcd nNn OuHapHoe oTHoweHune f oTobpaxeHnem, w© ecnu ga, TO
obnagaeT N OHO CBOMCTBaMN MHBEKTUBHOCTU, CHOPbEKTUBHOCTU, BUEKTUBHOCTU:

a) f={<x,y> eRxR|2x + 3y =12}; 6)f={<x,y> eRxR|x+y=x%.

3apava 23. [lokaszaTb, 4YTO ecnu cywectByeT OuekTMBHOe OTObpaXeHne MHOXecTBa Ha €ero
CcOBCTBEHHOE NMOAMHOXECTBO, TO 3TO MHOXECTBO DECKOHEYHO.

3apaua 11. Mo Buay rpacduka onpegenuTb, SABNAETCS M COOTBETCTBYHOLLAA (PYHKUNSA MHBEKLMER,
ClopbeKUmen, bnekumen:
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3apava 12. (Fpynna nepekntoyatenen). HazoBeM repekrioyamerneM aneKTpu4eckyto cxemy,
NMEIOLLYIO TPM BXOAa M TPU BbIXO4a, COeAMHEHHbIE NOMAapHO B HEKOTOPOM nopsigke. Takux
nepekn4yarenemn Bcero wecTb (puc.1).



1 11 11
2 2 2 2 2
3 '3 3 '3 3
nl n2 n3
1 11 11
2 2 2 2 2
3 133 '3 3
n n n

4

5

6

Puc. 1. lLlecTb nepekniovartenen
Ha mMHOXecTBe nepekntodarenen onpegenim onepauuio «*» CoeauHeHnsa nepeknoYvaTenen.

[F]

[ F]

Hanpumep, B pesynbTtarte coeamHeHus nepeknovatenen M, n M 5 (puc. 2) Bxoa 1 Gyaet coeanHeH

C BbIXOAOM 2, BXoA4 2 - C BbIXoAoOM 3, BXOA4 3 - C BbIXOAOM 1. TOYHO Takoe e COOTBETCTBUE MEXAY
BXOJaMW 1 BbIXOJaMu OCYLLEECTBNSET nepekntoyarens 1.

n3omMopdPr3Mom?

n

2

n

3

n

4

Puc.2. PesynbTaT coeaMHeHUs ABYX nepekno4varenen
Moatomy MoxHo 3anucatb: 1, * M, = . I;.

[okasaTtb, YTO MHOXECTBO NepekrnoyaTenen 0THOCUTENBHO onepaumm «*» CoeguHeHUs
nepekntovarenen obpasyet rpynny. byget nu ata rpynna abeneson?
3apava 13. [lokasaTb, YTO MHOXECTBO BCeX HabOpoB (OMKCMPOBAHHOW AMWHBI N, COCTaBMEHHbIX U3 0 u
1, obpasyeT aganTMBHYIO Fpynny No onepauun cymmmpoBaHusa No MoAyrnto Asa. YUto npeacrasnseT

cobon anemeHT, NPOTUBOMOMOXKHbLIA MPOMU3BOSTIbHOMY 3fIEMEHTY a 3TOW rpynnbl?
3apgaua 14. Mycts G = SS— rpynna noAcTaHoOBOK cTeneHun 3. 3aHymepyem ee anemeHTsl: ¢, =(1,2,3); 0,

=(1,3,2); 9,=(2,1,3); 9,=(2,3,1); 9.=(3,1,2); 9,=(3,2,1).
Hantn Bce noarpynnbl B S3 N BbIMNCAaTb CMeXHble KJlaCCbl NO |<a>|<,1:|,0|?1 n3 noarpynn. Eyﬂ,yT nn

HavaeHHble NOArpynnbl ABNATECS HOPManbHbIMK AEeNUTENAMMN?
3apaua 15. Bcakui nsomopuam rpynn sBnseTcs 6UekTMBHbLIM OTOOpaXKeHnemM O4HOW rpynnbl Ha
apyryto. BepHo nu, 4to BcAkoe BUEKTMBHOE OTOBpaXKeHne OAHOW rpynibl Ha APYryHo ABMSETCS UX

Tema Anre6panyeckasi 3aMKHYTOCTb NOMA KOMMNMEKCHbIX Yucen
3apava 1. 3anuwmnTte pelleHns cuctemMsl B anrebpanyeckon popme

z,+2z, =1+1,

COMPSPKEHHBIMU: Z1=8xX? — 20i°, 2,=9x? — 4+ 10yi?

a)

z, -3z, =1,
22, +12, =1,

3z, +iz, =2-3i
3apava 2. CyLLI,eCTBy}OT nn Takne AencTBUTENbHbIE YNCNa X U Y, ANA KOTOPbIX YNUcna z; U Z; ABNATCA

3apaya 3. CKOMbKO peLleHnin MIMeeT cucTeMa ypaBHEHWUM:

‘Z‘ =3, )

lz-1+i|=1; .

3apaua 4. PelwumnTb KBagpaTHOE YpaBHEHWE B KOMMIEKCHbIX YMCnax:
z2+z+1=0; d)z2-(3+2i)z+6i=0.

3apaua 5.
HepaBEHCTBY:

lz+1>|z-2i|,

N306pa3ntb Ha

KOMIMEKCHOM MNITIOCKOCTU

MHOXeCTBO

TOYEK,

YOOBNETBOPSIOLLNX



o n
3apayva 6. HanTtu Bce 3HauyeHud \/]_. 1 NokKasaTb, YTO OHM 0Opa3yrT reoOMEeTPUHECKYIO MPOrpeccutio.
3agaua 12. Bbluncnutb:

(3+i/3)*
1 .3
2 2

Tembl MHorouneHbl Haa NnonemM AeNCTBUTENbHbIX U KOMMJIEKCHBbIX YMCen.

MHorouneHbl Hag NoneM pauuoHanbHbIX YACEN U anrebpanyeckue Yucna

3apaya 1. Hantn 3HaveHua Bcex donemeHToB nons kak pacwwupeHve GF(2) no HenpuBoaMmomy
MHorouneHy p(x) = x3+x+1.

3apaya 2. Hantu umknuyeckme nopoxgarowme nonen GF(4), GF(9).

3apava 3. HanTtu Bce HenpuBoguMble MHOroYneHbl cteneHu aea Hag nonem GF(5).

4
3apava 4. Pewntb B none GF(7) ypaBHeHne x = 3.
3apava 5. M136aBnTLCA OT MppaLMOHANbHOCTU B 3HaMeHaTerne BblpaXXeHWN:
1

1++/2-43’
3apaua 6. Onucatb cTpoenne nonsa K= Q(a), rae Q — none paumoHarnbHbIX YACEN U HAWTU SMNEMEHT,
obpaTHbIN ona anemeHTa f:

a=+2+ i/g, ﬂzi@—wIZ +3{/§;

Tembl  MHoOrouneHol oT oAHOW nepeMeHHOW. MHorouyneHbl OT HECKONbKUX MepeMeHHbIX.
Teopusa AeNMMOCTU B KOJSbLie MHOIOYNEHOB.

3apaual. Beluncnntb f(xo):

a) f(x)=x*-3x*+6x*-10x +16; x, =4;

b) f(x)=x*+2x*-3x*-4x+1L x,=-1

) F(X)=5x>—19x° - 7x* +9x +3; X, =2;

d) f(x)=3x"+4x°> +5x* + x+33; X, =-2.

3apava 2. [lokaxuTe, UTO He cyliecTByeT MHorouneHa P(x) ¢ uensiMm koadpuuneHTamm, ang KoToporo
OOHOBPEMEHHO BbINonHATCS yenosus: P(6) = 5n P(14) = 9.

3apava 3. [daH MHorouneH c uenbiMu KoddduumeHTamn. B Tpéx uenbiXx TOYkax OH MpUHMMaeT
3HayeHue ABa. [lJokasaTb, YTO HU B KAKOM LIeNon TOYKE OH He NPUHUMAaET 3Ha4YeHne Tpu.

3apava 4. Kakoit octaTtok Aaét x + x3 + x° + x?7 + x81 + x?*3 npu geneHuun Ha (X - 1)?

3apaua 5. Pasnoxutb MHorouneH f(X)no creneHsm aByuneHa (X —a), a Tawke HailTU 3HaueHve
MHOrOuYSIEHa M BCEX €ro NPOoM3BOAHbIX Mpyu X = a, ecnu:

a) f(x)=x*+2x*-7x*+3x-1, a=2

b) f(x)=2x>+x*+1; a=-3

c) f(x)=x*+2ix*-3; a=1

d) f(x)=x®>+7x" +16x% +8x* -16x—16;a = -2

e) f(x)=4x®-2x* +5x-1; a=-2

3apaya 6. [lonb3ysicb opmynamm Bueta, nocTpoutb MHOrOYNEH C  AENCTBUTENbHBIMA
KoadduumeHTamm cteneHn 4 co ctapinM KoauUMEHTOM 1, UMEIOLLNIA KOPHU:

npocTtble KopHu 2, -1, 1+i n 1-i.

3apaua 7. Hangute kopHn mHorounera f(X) = Xx° —15x* + 74x —120, ecnn n3BeCTHO, YTO OAUH U3

ero KopHen sBnseTca cpeaHnM apudMeTUHeCcKUM ABYX APYrnX KOpHEN.

3apaua 8. MHorouneH x°+1 pasnaraeTcsa Ha cregyloliMe HENpUBOAUMbIE COMHOXMUTENMU: X+1, X2+
x+1, x4 x+1, xH+x3+1, x*+x3+ x2+x+1. OnpegennTb KOpHU MHorodnieHa x°+1 U pacnpenenuTb Mx no
HEeNpUBOAMMbBIM COMHOXMTENSIM. B kayecTBe AenuTenst UCnonb3oBaTe MHOTOYMEHbI: a) X*+ x+1; b) x*+
x3+1; c) x™ x3+ x%+ x+1.

3apgayva 9. [JononHWTb crieaytolme MHOroYSeHbl 40 CUMMETPUYECKMX W BblpasuTb Yepe3 OCHOBHbIE
CUMMETPUYECKNE MHOFOUNEHDI:



Df =x>%, +...;

2) f = XX, X5 +...;
3) f =(x +X,)>+...;
4)f =(X +X,)+....

MNMepeyvyeHb MHAMBMAYaNbHbLIX 3a4aHUNA NO NIMHEMHOW anre6pe (npumepbl)

3apava 1. PelunTb cMCTEMY YpaBHEHMWI MYTEM HaxoXOeHUs obpaTHON MaTpULb:

3% +2X, + % =5 X, —2X, +3X; =6
1.1. 2% +3X, + X, =1 1.2, 2%, +3X, —4x, =20
2% + X, +3%, =11 3X, —2X, —5X;, =6

3apaua 2. HanTtu paHr matpuubl METOOM OKaWMIEHNS MUHOPOB. 3HA4YeHNs1 NapaMeTpoB B3sATb U3
Tabnuubl.

2 1 -1 Kk,
-1 0 k 5
12 14 -3 -3
k, 7 5 -1
3apava 3. PelunTb OOHOPOOHYIO Ky Ko ks CUCTEMY N HANTK eé
YHOAMEHTAaIbHYK CUCTEMY 5 7 3 peLleHn:
X, —4X, —4X} +|X | 2% 3xD+ 5x4 —4ix, 2% 50, 5 3

X, + 71X, + 6Xh —2Xx 6%, =X, + 3X, —5X; =0,
9x, +8X, +4X, + 38x-O¥X~H8X, —11x, —3x; =0,
7x; +5X, + 2K, 1 22xH63%,=HbX, —4X, +X; =0

3apaua 4. Hantn obuiee pelleHne cuctembl NMMHENHbIX ypaBHEHU meTogom Maycca

Cuctema ypaBHeHUI Cucrema ypaBHeHMI
X, + X, +3X; —2X, +3X; =4, 2x; —2X, + X3 =X, + X =1,
2x; +2X, +4X; — X, +3X; =6, X, +2X, = X3 + X, —2Xg =1,
! 3x; +3X, +5X; —2X, +3X; =6, 2 4x, 10X, +5X; =5X, +7X; =1,
2x; +2X, +8X; —3X, +9x, =14 2x; 14X, +7X; = 7X, +11x, =-1
a 0 b
3apava 5. [laHbl ABa MHOXeCTBa, cocTodawme n3 matpuu: X =J|c 0 d |a,b,c,d,e, f,geR}, 1
e f g
a 0 b
vy={ 0o o0 dlabdgeR} BbisicHUTb, 06pa3yeT N MHOXEeCTBO X BEKTOPHOE NPOCTPaHCTBO C
-b —-d g

€CTEeCTBEHHbIMM OnepaunsMmN CMIOXKEHUS U YMHOXEHMS Ha yucno. [lokasaTb, YTO MHOXeCTBO Y
obpasyeT NnoanpocTpaHcTeo X.



3apgaya 6. [laHbl OBa MHOXeCTBa, COCTOSILLME W3 MHOFOYNEHOB: xz{ax6+/5'x4+yx2\a,ﬂ,yeR},
Y = {ax® —ox* + ax?|a e R|. [okasaTb, 4TO MHOXECTBO X 0BpasyeT BEKTOPHOE MpOCTPaHCTBO C

€CTEeCTBEHHbIMW onepaunaMm CIIOKEHNA U YMHOXEHUS Ha YMCIIO, @ Y — ero NoAnpoCTPaHCTBO.
[lokasaTb, 4TO B JIMHEMHOM BELLECTBEHHOM NPOCTPAHCTBE MHOMOYSIEHOB CTeneHn <N cucrema

2 o
BekTopoB 1, X, X°,...,X" coctaBnsieT 6a3unc, 1 HaiiTM pasMepHOCTb 3TOrO MPOCTPAHCTBA.

3apaua 7. Hantu Kakon-HnMbyab pyHOaMeHTanbHbiA HAbop peleHni. 3anucatb Ha ero OCHoBe BCe
2%, +3X, —2X; —5X, + X, =0,

4X, 42X, + X +2X, — 3%, =0,

—4X, +5%, +12X, —5%; =0,

—6X, — X, — 4%, —9X, + 7%, =0.

pelweHna cunctembl ypaBHeHvu7|:

3apaua 8. PewnTtb cuctemy ypaBHeHUn Tpems cnocobamn (Mmetogom [aycca, metogom Kpamepa u
2X—4y+12=3,
MaTPUYHBLIM CMOCOBOM): )y 5y 1 37 = 1,

X-y+z=1

3apaya 9. lluHelHoe oToBpaxeHne A npoctpaHcTBa R? B 6asuce a = (];2), a,= (2;3) uMeeT maTpuly

A :(3 5], a nHeiiHoe oToGpaxeHune B npoctpaHcTea R? B 6asuce b =(31), b, =(4;2) nMeeT MaTpuLy
4 3

B, :(: Sj Haitu maTtpuuy nuHeinHoro otobpaxenus A+B B 6asuce b, b, .

3apaua 10. HanTtu cob¢cTBEHHBbIE 3HAYEHNA N CODCTBEHHbIE BEKTOPLI JIMHENMHOIO onepaTopa,

-1 -5 2
3ajaHHoro matpuuen | _1 2 _1|.
4 5 1

OnucaHue TeXHONOrMu BbINONTHEHUS 3a4aHusA

NHovBuayanbHble 3agaHust MoryT  OblTb  NpeanoXeHbl oOy4atolMMCsi, KOTOpble  NPOSIBMSOT
NOBLILLEHHbIA MHTEPEC K npegMeTy, NGO NpPeTeHayT Ha UTOrOBble OLIEHKU «XOPOLLO» U «OTIINYHOY,
BbIMOSHAETCA B MMCbMEHHOM BMAE NOCIE U3yYeHUss COOTBETCTBYHOLLIEINO TEOPETUYECKOro MaTepuana.

KoMnnekT TecToBbIX 3aAaHMi AN caMOonpoBepku (MpMMepHble BapuaHTbl)

Ba3soesil yposeHb
3agaHve 1. PewuTe ypaBHeHue:

1 1 2 -
1.1) X= ,
-1 3 4 1
BapuvaHTbl OTBETOB:
1) x=-2/5;
2) x=6/5;
3) x=-3;

4)x:%;

3agaHue 2. Boluncnute onpegenntenb pasfoXeHnem rno nepBon CTPOKE:



a b ¢

1 -2 0,

3 1 2
BapuaHTbl 0TBETOB:
1) —4a+2b-5c;
2) —2a—-2b—2c;
3) —4a—-2b+7c.

0 1 2
3apaHue 3. Hangute matpuuy X , yooenetsopsiollyto ycnosuo , 2A+ X =B rae Az( j :

-11 3
10 -
B= .
(312]

BapuaHTbl 0TBETOB:

1 2 3
1) ;
1 3 8
-2 3 8
2) ;
-9 15
2 13 4
3) ;
-3 5 13
1 -2 -5
4) .
5 -1 -4
3apaHue 4. [JaHbl MaTpuubl
1 -2 3 2 1
A= , B=| 3 -1
0O 1 2
-1 1

Haiigute C = A-B n D=B- A. OTBeT A0omkeH COCTOATb 13 Napbl uncen (c,,,d,, ), sBnsiowmxcs

anemeHTamu matpuy C n D cooTBEeTCTBEHHO.
BapunaHTbl OTBETOB:

2) (0, 1);

3) (-7, 2);

4) (1, 3).

3apaHue 5. Hangute 3HadeHne mHorouvneHa f (A)

4
OT MaTpuLbl A:(Z 1j,ecru/l f(x)=x>—-2x+5.

Ykaszanue. Myctb AaH mHorouneH f(x) = ax? +bx+c u kBagpaTtHas matpuua A. Toraa

f (A) = aA® + bA+CE, rae E — eaMHNYHAas MaTpuLia TOrO e Mopsiaka, Y4To 1 MaTpuua A.
BapwvaHTbl 0OTBETOB:

1 )
1) ;
11 -2

) 7 -9 _
) 6 -2/



2 -9
off 7).

3apaHuve 6. Hangnte maTtpuuy, obpaTHyto matpuue A (C NOMOLLBIO 3NeMeHTapHbIX Npeobpa3oBaHnin)

1 01
A= 0 0 2|
-1 31

OTBET JOIMKEH COCTOSATb U3 TPOWKK Ymncen («, B,y ), Kaxaoe n3 KOTOpbIX paBHO CYMME 311EMEHTOB,

COOTBETCTBEHHO, NEPBOW, BTOPOW M TPETLEN CTPOK 0BpaTHOM MaTpuLbl.
BapuaHTbl 0TBETOB:

1) (_3’ _21 _3)’

2) (3,2, -3);

3) (1/2, 1/3, 1/2);

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

lNoeblweHHbIU ypo8eHb
3apaHue 1. Pewunte HepaBEHCTBO:

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

BapuaHTbl 0TBETOB:
1) X €(-0; -6) U (-4; +=);

2) X=-2;
3) X €(-6; -4);
4) X €(4; 6);
3agaHve 2. HanauTe 3HayveHunst a (eCnu OHW CyLLECTBYIOT), MPU KOTOPbLIX CUCTEMY

{Zx -5y =1,

MOXHO peLwmnTb MeTogom Kpamepa.
ax+5y=-2a-5

BapwvaHTbl 0TBETOB:
1) npmn a = 2;
2)npun a#—2;

3) npu nobom a;
4) HM NpU KakKnx a CUCTeMy Henb3s pelwmnTb MeToaoM Kpamepa.

3apaHue 3. Cnuctemy ypaBHEHUIN U3 3adaHusa 4 pewmnte metogom Kpamepa, ncnonb3ys gopmynbi

AX Ay .
X= N y= A OTBeT JOMKEH COCTOATb U3 TPOWKK Yncen (X, Y, AX + Ay) .

BapuvaHTbl OTBETOB:
1) (2, 1, 15a+30);
2) (-2, -1, -15a-30);
3) (-1, -2, -15a-30);
4) (1, 2, 15+30a).

3apaHve 4. JaHbl matpuusl A, 1 B Kakue 4yeTBépku yncen (n, m, k, p) xapakrepusytoLime

xm kxp *
pa3smepbl MaTpul A n B, obecneymBaloT CyLLLECTBOBaHME Npon3BeneHns matpuubl AB?
BapwuaHTbl 3HauyeHun (n, m, k, p):

1) (1, 2, 3, 4);
2) (6, 3, 3, 4);
3) (2, 3,4,23).



3apanue 5. Onpegenute pasmepbl Matpuubl C = A- B, ecnu A n B cornacoBaHHble MaTpuLbl U3
3agaHua 4.

BapuaHTbl 0TBETOB:

1) 3x4;

2) 4x6;

3) 6x4.

3apaHue 6. Onpegennte, NPU KaKOM 3HaAYEHUN @ CyllecTByeT maTpuua, obpaTHast 4aHHOWN:
a-1 3 4
0 a-1 -1|.
0 0 5
BapuaHTbl 0TBETOB:

1) a=\/§;

2) a#-1;

3) npu nobom « ;
4) o #1.

3apaHue 7. MNycTtb A n B — HeBbIpOXaAeHHbIE MaTpuLbl. PelunTte maTpuyHoe ypaBHeHne AXB =C.
BapunaHTbl OTBETOB:
1) A'CB™;
2) £;
AB
3) CA'B™;
4) A'BT'C.

1 0 0
3apaHue 8. NMpu kakmx 3HaveHuax a padr r(A) matpuubl A=|0 a+2 0 paBeH 1:
0 0 a’ -4
BapuaHTbl OTBETOB:

1) a=2;

2) a#12;

) a=-2.
1 2 3 4

3apanue 9. Hangute pewerus cuctembl AX =6 cmatpuuein A=|0 -1 2 1|, ansa KoToporo
0 0 50

X, =—1. OTBeT foMmKeH COCTOATb N3 YETBEPKM YnCen (Xl, X5, Xg X4).

BapuvaHTbl OTBETOB:
1) (-6, 1, 1, -1);
2) (6,-1, 0, -1);
3)(3,1,0,-1).

OnucaHue TexHONOrMun BbINOSTHEHUSA 3afaHUA

TecTbl 4Ng caMmOnpOBEPKN MOTYT BbINONHATLCA CTYAEHTaMMN Kak CaMOCTOSATENBHO C NOCeayoLLen
CBEPKOW C KIMOYOM, TaK 1 B napax, ¢ nocneayoLlen npoBepkon BapnaHToB Apyr apyra.

Llenb npoBegeHnsa Taknx TeCToB — BbisiBNeHe NpobenoB B 3HaHMAX U onpeaeneHne YpoBHS YCBOEHNS
mMaTepuana.



MepeyeHb 3aa4aHN ONA KOHTPOJbHbIX paboTt
KomnneKkT 3agaHui ana KOHTponbHon pa6oTbl Nei

lMpumepHbIl eapuaHm
Tema Anrebpanyeckue CTPYKTypbl
3agaHue 1. OnpegennTtb, kakown anredpamyeckon CTPYKTYpPON SIBMSIETCS MHOXECTBO A:{Z“\nez} no

onepaumm 06bIYHOrO YMHOXEHUS.
Tema Anrebpanyeckue CTPYKTypbl
3apaHvne 2. BbiacHUTb, OGyayT nn roMoMopdHbl anrebpbl <Z,+> n <22,+>, ecnn oTobpaxeHue

@.Z — 2Z 3apaHo no criegyowemMy npasuny: (VX € Z) go(x) =2X.

Tema CucteMbl NMHENHbIX ypaBHEHUN
3apaHue 3. ViccnegoBaTb CUCTEMY HA COBMECTHOCTb M HaUTK eé pelleHus metogom lfaycca:
4%, —3X, +2%X; — X, =8,
3X, — 2%, + X, —3X, =7,
2%, — X, —5X%, =6,
5%, —3X, + X, —8x, =1.

OnucaHue TeXHONOrMun BbINONTHEHUA 3aAaHusA

KoHTponbHasa paboTa BbINOMHAETCA B MMCbMEHHOM BUAe NOCne U3y4eHUsi COOTBETCTBYIOLLErO
TEeopeTMYecKoro Matepuana, no BapMaHTam ayauTopHO.

KpuTepum oueHku:

OueHka «OTNWYHO» CTaBWUTCHA, €CNU BCe 3adaHus BbIMOMHEHbl BEPHO, MOMyYeHbl MNpaBuUnbHbIe
YMCrEeHHbIe OTBEThI, BCe NpeobpasoBaHns BbINOMHEHbI BEPHO.

OueHKa «XOpOoLIO» CTaBUTCH, €CNi BCe Npeobpa3oBaHUs BbINOMHEHbI BEPHO, OAHAKO B BblYMUCMEHUAX
[I0NYyLLeHbl He3HaYMTerNbHbIe OLLIMOKK, MMBO ecnu Npu BEPHOM XO4e PacCyXAeHWU OOHO U3 3a4aHuin He
[10BE€EeHO 00 KOHLIa.

OueHKa «y[OBMEeTBOPUTENbHO» CTaBUTCA, €CnM B MPOBOAUMbIX NpPeobpasoBaHUsX BbIMNOMHEHSDI
HEOBOCHOBaHHbIE WM HEBEpHble Lark, B BbIYMCMEHUAX OOMyLIEeHbl OWWGKM, NGO MOMHOCTBIO He
BbINOMHEHO OJIHO M3 3afaHWiA.

OueHKa «Hey[dOBNeTBOPUTENbHO» CTaBWUTCH, €ChU B MNPOBOAUMbBIX MNPE0BpPAa30BaHUAX BbINOMHEHbI
HEBEPHO, B BbIMUCNEHMSIX OONYLLEHbI OLUNGKM, NMMGO NOMHOCTLIO HE BbIMOMHEHbI ABa 3afaHus.

KomMnnekT 3agaHuMi Ans KOHTposnibHOW paboTbl Ne 2 (qomallHAA KOHTpOsibHaA paboTa)
lMpumepHbIl eapuaHm

Tema MHorouneHbl Hag NosieM AeNCTBUTESNIbHbIX U KOMNNEKCHbIX Yucern
3apanuve 1. Pewutb no dpopmyne KapgaHo ypaBHEHUS:

x* +18x+15=0.
3agaHue 2. PewunTb meTogom deppapu ypaBHEHUS:
x* —2x® +4x* - 2x+3=0.

Tema MHOro4neHbl OT HECKOJIbKUX NepeMeHHbIX

3agaHue 3. [lononHUTb, ECMN HYXXHO, CneayloLwme MHOroYsIeHbl 40 CUMMETPUYECKNX, U BbIpasnTb
yepe3 OCHOBHbIE CUMMETPUYECKNE MHOMOYSIEHbI:

f=X2X, + XOXg + X X3 + X X5 + XSX, + X, X5,

Tema MHorouneHbl Hag NosieM pauuoHanbHbIX YUCen u anrebpanyeckue yucna
3agaHve 4. HanTtu paunoHarnbHble KOPHU MHOrouYneHa:
f(x)=x*+4x* +4x* +1.

Tema Anre6panyeckasi 3aMKHYTOCTb MOJISi KOMMJIEKCHbIX YMucen
3apaHue 5. NcknounTb nppaumMoHanbHOCTb B 3HAMeHaTeNe BblpaXeHus:
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OnucaHue TeXHONOrMU BbINOJIHEHUA 3afAaHUA

[omaluHasa KoHTponbHas paboTta BbINOMHAETCS B MMCbMEHHOM BUAE MOCIe N3yyYeHus
COOTBETCTBYHLLLEro TEOPETUYECKOrO Matepuarna, no BapMaHTam.

Kputepun oueHku:

OueHka «OTNMYHO» CTaBWUTCHA, €CNM BCe 3adaHusl BbINOSMHEHbI BEPHO, MOMyYeHbl MpaBUibHbIE
YMCNEHHbIE OTBETHI, BCE NpeobpasoBaHUs BbINOSIHEHbI BEPHO.

OueHka «xopoLlo» CTaBUTCH, ecnu Bce nNpeobpa3oBaHusi BbIMNONHEHblI BEPHO, OAHAKO B BbIYMCMEHUSIX
AONyLLEeHbl He3HaYMTEeNbHbIE OWNOKM, NGO ecnn Npy BEPHOM XO4E PaCCYyXAEHWUI OOHO M3 3a4aHuin He
AOBEeAEHO OO KOHLA.

OueHka «yOooBMNeTBOPUTENbHO» CTaBWUTCSl, €CNM B MNPOBOAMMBIX NPeobpas3oBaHMAX BbIMOSHEHDI
HeOOOCHOBaHHbIE WM HEBEPHble Lark, B BbIMUCIEHUAX AOMNyLEeHbl OWWOKKW, NGO NOMHOCTBI He
BbIMOSTHEHO OOHO M3 3aaHWN.

OueHka «HeyaoBNeTBOPUTENBHO» CTABUTCS, ECNM NPOBOAUMbIE NPe0bpa3oBaHUSA BbINOSIHEHbI HEBEPHO,
B BbIYMCMEHMAX AONYLLEHbI OLUMOKKN, NMOO NOMHOCTLIO HE BbIMNOMHEHbI TPU 3a4aHus.

KomnneKkT 3agaHun AnA KOHTPONbHOM paboTbl Ne 3

3agaHne 1. Peluntb cpaBHEHMS:

2x=3(mod 5);

3x=4(mod 7);

7x=10(mod 11);

12x=7(mod 13);

7x=11(mod 15);

5x=3(mod 17);

3x=>5(mod 11);

9x=2(mod 14);

3agaHne 2. Peluntb CUCTEMbI CPaBHEHWIA:
{ x=3(mod 11),

x=5(mod 7);
{ x=6(mod 7),
x=2(mod 13);
{ x=3(mod 17),
3x=6(mod 9);
x=7(mod 11),
{ x=3(mod 10),
x=2(mod 3);

3agaHue 3. C nomoLlpbto cumeona Jlexangpa yCcTtaHOBUTh, UMEIOT NN PeLLIEHNsT CPaBHEHMS:
x?2=404 (mod 523);

x%2=99 (mod 601);

x?2=219 (mod 383);

x2=47 (mod 73);

x?=231 (mod 101);
3anaHue 4. 3aMeHNUTb JaHHbIe CPaBHEHNA PaBHOCUMbHBLIMUA UM CPaBHEHUSIMU, CTENEHU KOTOPbIX HIKE
p, rae p—moaynb:

x8—3x7+2x8 4 3x4—2x2—1=0(mod 5);

x18—x34x—3=0(mod 11);

x8—2x7+3x8 + x5—2x2—x—3=0(mod 5);

x9—3x4+2x3—x+3=0(mod 7);

x1043x5—4x34+-x2—-3=0 (mod 7);

3agaHue 5.

1. Halitu octaTtok oT memeHust yucaa 4857+3 ga 11, rae
n — Jio00e 1e0e HeoTPHIlaTebHOE YHCIIO.

OnuncaHune TeXHONOrnm BbiNONTHEHNA 3a8aHuA



KoHTponbHas paboTa BbINONHAETCA B MMCbMEHHOM BUAE NOCMe U3y4eHUs COOTBETCTBYIOLLENO
TEeopeTNYECKoro marepuarna, no BapuaHtam, ayauTtopHo.

Kputepumn oueHku:

OueHka «OTNUYHO» CTaBMTCH, €CNMM BCE 3afaHusl BbINOMHEHbl BEPHO, MOMyYeHbl MpaBuUibHbIE
YnUCneHHble OTBETbLI, BCe NpeobpasoBaHnsi BbIMOSTHEHbI BEPHO.

OueHka «xopoLlo» CTaBUTCH, ecnu Bce Npeobpa3oBaHUS BbIMNONIHEHbI BEPHO, OOHAKO B BbIYMCMEHUSX
AonyLeHbl He3HAYMTENbHbIE OWNOKK, MO0 ecrin Npu BEPHOM XOA4E PacCyXAEHUN OOHO U3 3adaHUN He
AOBEAEHO O0 KOHUA.

OueHka «ydoOBMETBOPUTENBHO» CTaBUTCA, €CNM B NPOBOAMMbIX MNpeobpas3oBaHMAX BbINOMHEHbI
HeOBOOCHOBAHHbIE UMW HEBEpPHbIE LlarM, B BbIYMCMNEHUAX OOMyLEHbl OWMOKA, MO0 MNOMHOCTbIO He
BbINOMHEHO OOHO M3 3afaHWN.

OueHka «HeyaoBneTBOPUTENbHO» CTaBUTCHA, €Cnv B MNPOBOAUMbBIX MNPeobpas3oBaHUAX BbINOSHEHbI
HEBEPHO, B BbIMUCIIEHUAX JOMNYLLEHbI OLIMOKKN, NMMOO NOMHOCTBLIO HE BbIMOSTHEHbLI TPU 3a4aHus.

Tembl noknagoB 1 pecepaToB (NPUMEpPHbLIE)
. PaznuyHble doopmbl NpuHLMNa MaTtemMaTUYECKON NHOYKLMM
. CncTemMbl ¢ OCHOBHLIM MHOXECTBOM LiENbIX Yncen
. UsomopdHble oTobOpaxeHne ynopsgodeHHOro nons AencTBUTENbHbBIX YMCEN
. p-agmnyeckme yncna
. HopmuposaHHbie nons
. Anrebpaunyeckme n TpaHCUEeHAEHTHbIE Yncna
. OCHOBHbIE MPUHUUMbBI PaCLUMPEHMS YNCTIOBbIX CUCTEM
. YUncnoskle cUCTEMBI B LLKOSTbBHOM Kypce MaTeMaTuku

O~NOO O, WN -

OnucaHue TeXHONOrnm BbINOSIHEHUA 3a8aHuA

PedepaT BbINONHAETCA B MUCbMEHHOM BMAE MOCME M3YYEHUS] COOTBETCTBYIOLLETO TEOPETUYECKOro
mMartepuana.

Kputepuu oueHku:

- OUEHKa «OTSINYHO» BbLICTABNAETCH 3@ CaMOCTOATENbHO HanWCaHHbIM pedepat No Teme; yMeHue
nanaraTb MaTepuan nocnegoBaTefibHO 1 FPaMOTHO, AenaTb HeobxoanuMble 0600LLEHNSA U BbIBOAbI;

- OLlEHKa «XOpOoLUO» CTaBUTCH, ecnu: pedepaT yaoBneTBopseT B OCHOBHOM TpeboBaHMAM Ha OLIEHKY
«OTMINYHO», HO NPV ITOM UMEET OOUH U3 HEOOCTATKOB: B U3NOXEHUN: AoNyLeHbl HebonbLlune npobens,
He MCcKasuBLUME coAep)XaHue pecdpeparta; AonylleHbl OAMH—ABa HeAo4YeTa NPU OCBELLEHUN OCHOBHOIO
COAepXaHus TeMbl, UCMpaBfeHHbIe MO 3aMeyaHuo npenogaBaTens; AonylleHbl owunbka mnu 6onee
ABYX He[o4yeTOB NPU OCBELLEHVMM BTOPOCTEMEHHbLIX BOMPOCOB, KOTOPbIE flerko MCNpaBnalTCs Mo
3amevaHuio npenogasaTtens. B pedepate MoxeT OblTb HeOOCTAaTOMHO MOMIHO  pasBepHyTa
aprymeHTaums;

- OUEHKa «yAOBNEeTBOPUTENbHO» CTaBWUTCS, €CMK: HEMOMHO MM HenocrneaoBaTenbHO PacKpbITO
coaepxaHue maTepuana, HO nokasaHo obLiee MoHMMaHwe Bonpoca M NPOAEMOHCTPUPOBAaHbI YMEHUS,
[OCTaTouYHble ANS farnbHEeNLWero yCBOEHNA MaTtepmana; MMenuch 3aTpygHeHns nnu 4onyweHbl ownbKm
B onpegeneHuuM MOHATUW, WCMNONb30BaHUM TEPMWUHOMOIMMK, UCMNpaBfeHHble Mocne 3amMeyaHun
npenogasartens; CTYAEHT He MOXET NPUMEHUTbL TEOPUIO B HOBOW CUTyauuu;

- OLEHKa «HeyAoBNEeTBOPUTENIbHO» CTaBUTCS, €CMNN: HE PacKpbiTO OCHOBHOE COAepXaHue y4eBGHOoro
mMartepuana; OOHapyXeHO He3HaHue WU HenoHumaHue Oonblen unn Hanbonee BaXHOW 4YacTu
yyebHOro wmaTepuana; gonyuweHol owunbkn B onpedeneHurM MNOHATMK, NpW  UCMOMb30BaHMK
TEPMUHOSNOINK, KOTOPbIE HE MCMNpaBfieHbl MOCre HECKONbKMX 3aMe4yaHuin npenogaBaTensi; HapylleHa
norMka B M3NOXeHUn maTtepuana, HeT Heobxoammbix 0606LWeHnn 1M BbIBOAOB, HEOOCTAaTOYHO
chopMMpOBaHbl HaBbIKM MMCbMEHHON peyu; pedepaTt ABnseTca nnarnatoMm apyrux pedepartos 6onee
4yem Ha 90%.

20.2 NMpomexyToyHana aTrecTauums
[MpomexyTodHaa aTTecTauns nNo AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLBI  CrnegyroLwmx
OLIEHOYHbIX CPeacCTB:

3aueT c OLleHKOW BbICTaBNAETCS NO pe3ynbTaTtamMm pabdboTbl BO 2 1 3 ceMmecTpax:
CooTHoLWEeHNe nokasaTenen, KpUTepMeB W LIKanbl OLEHWBaHWUS pe3ynbTaToB OOyveHMs Ha
3a4eTe C OLeHKoMn



YpoBeHb
- cchopmmpoBaH Llkana oueHok
Kputepun oueHnBaHnsi KOMNETEHL N
HOCTHU
KOMMEeTeHLNN

Obyuyarowutics crnocobeH npuMeHsimb meopemu4veckue 3HaHus 0ns
PpeweHuUs murnosbix pacyémHbix 3aday U rnpakmuyeckux 3adaHuli MTosbILEHHbIT
boree 8bICOKO20 YPOBHS CrioxXHOCmMuU 8 obrnacmu anesebpbl U meopuu OmnuyHo
yuces; akmusHO pabomarsl 8 me4yeHuUe 8ce20 cemecmpa; 808peMs U yposeHb
YCMewHo 8bIrnosiHsA UHOUsudyarsibHbie 3a0aHusi
Obyuyarowutics crnocobeH npuMeHsimb meopemu4yecKue 3HaHus rnpu
pelweHUU murosbix pac4émHbix 3adad, doryckaem He3Ha4yumesibHbIe
owubKu npu peweHUU npakmu4yeckux 3adaHuli bornee 8bICOKO20 Gasosbiti Xopouwo
ypOo8HS crioxxHocmu 8 obriacmu aneebpbl U meopuu Yucesn; pabomarn ypOBeHb
8 meyeHue 8ce20 cemecmpa; 808PEMS U yCriewHO 8bIMOSHAN
UHOuUBuUOyarbHble 3a0aHUsl.
Obyyarowuticss 8 pside criy4aes 3ampyOHSIemcs MPUMEHSIMb
meopemuyecKkue 3HaHUS Npu peweHUU muroebkix pac4émHbix 3aday,
He ecea0a crnocobeH pewiums rpakmuyeckue 3adaHusi bornee lMopozoeniti Yoosnemeopu-
8bICOKO20 yPOBHSI CIIOXXKHOCMU 8 obriacmu aneebpbl U meopuu Yucert, yPOBEHb meJibHO
He nposensin 0cobol akmueHoCMU 8 meyeHue cemecmpa, He
cucmemamuyecKU 8bInosiHAN UHOUBUAYyasibHbIe 3adaHusl.
Obyuyarowutica doryckaem 2pybbie owubKu rnpu peweHuU murnosbix
3aday nubo He umeem npedcmasrieHuUs1 0 criocobe Ux peweHus; He Heydosnemsopu-
paboman 8 me4yeHue cemecmpa; cucmemMamuy4yecku He 8bINOoHSI B meJibHO
uHOusuOyarbHble 3a0aHUusl.

MNMepeyeHb BONPOCOB K 3K3aMeHYy No BCeMY KypcCy:
1. BuHapHble OTHOLIEHUS U X CBOMCTBA.
2. KonbLo MHOro4sieHOB OT O4HOM NepeMeHHOM Hag obnacTbio LLENOCTHOCTM.
3.  Anrebpawndeckue onepaumm Ha MHOXEeCTBaX U UX OCHOBHblE CBONCTBA.
4. JlvHerHasi 3aBUCMMOCTb (HE3aBMCUMOCTL) BEKTOPOB NIMHENHOrO NpocTpaHcTBa. KoHeYHOMEpPHbIE K
©ecKoHeYHOMEpPHbIE NMHENHbIE NpOCcTpaHcTBa. basuc.
5. Onpepenutenu kBagpaTtHon matpuubl. CBOMCTBa onpeaenutenen.
6. JlMHenHble NpocTpaHCcTBa, NpUMepbl. AKCUOMbI IMHENHOMO NPOCTPAaHCTBA. ONieMeHTapHbIe
CneacTBMS U3 aKCMOM NIMHEMHOMO NPOCTPaHCTBA.
7. PelleHne MaTpuyHbIX YpaBHEHUI. PelleHne cMctem NMMHENHbIX YPaBHEHUA MATPUYHBIM COCOOOM.
8. OnemeHTapHble NpeobpasoBaHna MaTpuL,. ANropuTM NPUBEAEHNA MATPULLbI K CTyNneHYyaToMy BUAY.
9. PasnoxeHve onpegenutenen No CTpoke n ctonbuy. Beluncnenne onpegenutenen n-ro nopsgka.
YcrnoBue BbIPOXOEHHOCTM KBagpaTHOM MaTpuLbl.
10. OcHoBHble CBOWCTBA NIMHENHOW 3aBMCUMOCTM BEKTOPOB NUHEMHOIO NPOCTPaHCTBA.
MoanpocTpaHcTBa NIMHEMHOrO NPOCTPaHCTBA.
11. MwuHopbl 1 anrebpanyeckue AononHeHus. BeluncneHne paHra maTpuubl METOLOM OKaNMITSHOLLINX
MWHOpPOB.
12. YMHOXeHue maTpuy u ux ceonctea. CteneHb maTpuubl. TpaHCNOHMpOBaHHas matpuua.
13. PewweHne cnuctem NuHenHbIX ypaBHeHn metogomM Kpamepa. CBegeHme cuctemM NMHENHbIX
ypaBHEHWI K KpaMepOBCKON CUCTEME.
14. JlnHenHble onepauun Hag MaTpuLamMm U X CBOMCTBA.
15. NccnepoBaHue cucteM nMHENHbIX ypaBHeHnn. Teopema KpoHekepa-Kanennu. PeweHue cuctem
NVHENHbIX ypaBHeHUn meTodom [faycca.
16. MaTtpuupl, ux paamepHocTb. MaTpuubl cneumnansHOro HasHauveHus.
17. 3nemeHTapHble npeobpa3oBaHMsa CUCTEM NMHENHbIX ypaBHeHun. MeTop, Maycca.
18. HaxoxaeHne obpaTHOM MaTpULbl C MOMOLLIbIO anrebpanyecknx OONOSTHEHUNA.
19. Cucrtembl NUHENHbIX YpaBHEHWIA, OCHOBHbIE NMOHATUA. PaBHOCUITbHOCTb CUCTEM NMHENHbIX
YypaBHEHWI.
20. HaxoxageHue obpaTHOM MaTpuubl METOAOM 3feMEHTapPHbIX Npeobpas3oBaHuii.
21. OpgHopoaHasi cMcTema fMHENHbIX ypaBHEHUI, ee PyHAaMeHTanbHas cMcteMa peLueHun.
22. PaHr matpuubl. HaxoxgeHue paHra un 6asumca cuctemMbl BEKTOPOB. 130Mopdram NMHENHbIX
NPOCTPaHCTB.
23. [enumocTb MHOrounieHa Ha ABy4neH (x-a). Teopema besy n KOpHU MHOrouneHa.



24. Anrebpanyeckne CTPyKTypbl C OAHOW OMHapHOM onepaumen: rpynnowg, nonyrpynna, MoHoug,
rpynna. MNpumepsl. MNpocTenwune cesoncTea rpynn.

25. Teopema 0 BO3MOXHOM HanbosbLUEM YMCIEe KOPHEW MHOrOYNeHa.

26. Anrebpauvyeckue CTPyKTypbl C ABYMSI BUHApPHbIMU onepauusMu: NOMyKonbLOo, KOMbLO, none, ux
npocTenne ceonctea. lNpumepslt.

27. MHorouneHbl Hag nonem. OCHOBHblE CBOMCTBA AENMMOCTU MHOIOYSIEHOB Ha NosieMm.

28. [omomopdunsm 1 n3somopcmam rpynn, Kosew 1 nosien.

29. Teopema 0 geneHmMm MHoro4sieHoB ¢ octatkom. HOL mHorouneHoB. Teopema O CyLLeCTBOBaHUM 1
HaxoxaeHun HOL mHorouneHoB. HOK MHOro4neHoB u ero BblYUCrieHme.

30. [lpmnBoguMblE U HEMPUBOAUMbBIE HAL, NOSIEM MHOIOYEHbI M UX OCHOBHbLIE CBONCTBA.

31. PasnoxeHne MHoOrourieHa B Npov3BedeHVe HENPUBOAMMBIX MHOXWUTENEN U ero e4UHCTBEHHOCTb.
HaxoxgeHne HO n HOK mMHorouneHoB npu NOMOLLY PasnoXeHUss Ha HENPUBOAUMbIE MHOXUTENN.

32. TloHATME nNpPOU3BOAHOWN MHOrOYfieHa, OCHOBHble CBOWCTBA MNPOU3BOAHBLIX MHOIMOYSIEHOB.
BblunMcrneHme 3HayeHW MHOrouvrieHa W ero npou3BOAHbLIX C MOMOLBID cxembl [opHepa. Popmyna
Tennopa.

33. HenpuBoanmble KpaTHble MHOXUTENW MU KOPHM MHorouvrnieHoB. OCHOBHasi Teopema O KpaTHOCTU
HENpMBOOUMOrO MHOXMWTENns MHorouyneHa. OTgeneHve HenpuBOOUMbBIX  KpPaTHbIX  MHOXWUTENnewn
MHOrourneHa.

34. Teopema O CyLLECTBOBAHMM KOPHA MHOrouYneHa ¢ KOMMIEKCHbIMKU KoadhdpuumneHTamm (OCHoOBHas
Teopema anrebpsl). Cneacteus u3 Heé.

35. CBs3b Mexay KOpHAMM 1 KoaddurumeHTammn MHorouneHa (dopmyna Buera).

36. ConpskKeHHOCTb KOMMMEKCHbIX KOPHEW MHOrouyneHa ¢ AeNcTBUTENbHbIMU KOIdhdUUnEeHTaMMm.
MHorouneHbl, HenpMBogMMbIe HaZ NonemM AeNCTBUTENbHbIX YMCen.

37. PeweHne ypaBHEHUN TPETbEW N YETBEPTON CTENEHN (B pagukanax).

38. LUenble wn pauuoHanbHble KOPHM MHOrodsieHa ¢ uensiMm  KoadodomumeHTamn.  Kputepun
HEeNPUBOAUMOCTN MHOIoOYMeHa ¢ LenbiMn KoadhuuneHTamum.

39. MHorouneHbel € OencTBUTENbHbIMU  KO3dPUUMEeHTaMn. HenpMBOAMMOCTb MHOFOYSIEHOB C
JencTBuTenbHbIMKU Ko3hdnumeHTamum.

40. TlocTpoeHune KomnbLa MHOrOYIIEHOB OT N NEPEMEHHbIX.

41. CTteneHb W rnekcukorpaduyeckoe ynopsgodeHne MHOrodfieHa OT N nepemMeHHblX. [loHaTne
NpMBOAMMOrO MHOTOYSIeHa OT N NepeMEHHbIX. TeopeMa 0 pa3noXUMOCTU MHOFOYSieHa OT N NepPEMEHHbIX
B Npon3BeaeHNE HEMPUBOLAMMbIX MHOXUTENEN U €r0 €UHCTBEHHOCTb.

42. CummeTpuyeckme MHoroudneHol. OCHOBHas TeopemMa 0 CUMMETPUYECKMX MHOrodnieHax. Teopema o
€0WHCTBEHHOCTM NpeacTaBneHUs CUMMETPUYECKOrO MHOroYfieHa B BMAE MHOroYfieHa OT OCHOBHbIX
CYMMETPUYECKNX MHOTOUSTEHOB.

43. TlpocTtenwmne ceorctea genumocTtn uenbix ymcen. HOLO n HOK uenbix ynMcen M Mx CBOWCTBA.
Anroputm EBKnnaga. HenpepbiBHble Apobu 1 nx cBs3b ¢ anroputmom EBknuaa..

44, TlpocTble 4Mcra M UX pofb B KoMbUe UuenbiX 4ucen. KaHoHuyeckass doopma uLenioro yucna.
Teopema 0 €ANHCTBEHHOCTU Pa3fiOXXEHUsI Ha NPOCTbIE MHOXUTENM.

45. CpaBHeHuna BTopor cteneHn. Cumeon Jlexangpa.

46. OyHKUMMK \_XJ, {X} N ux ceorctBa. MynbTunnuMkaTuBHblE PYHKUMW. Yncno m cymma genutenemn

HaTypanbHOro yncna.

47. AkcnomaTtmyeckoe MNOCTPOeHuEe MNonsd AEWCTBUTENbHbLIX YUCEN Kak MWHUMMAarnbHOMo paclunpeHus
nonsa pauuoHanbHblX yucen. CyllecTBOBaHWE Mons OEeWUCTBUTENbHbIX 4Yucen. YNopsgovyeHHoe none
AENCTBUTESNbHBIX YNCen.

48. ®yHKuma Mébuyca. OyHkuna Snnepa.

49. T[lpencTtaBneHne OeNCTBUTENbHbBIX YACEN AeCATUYHBbIMU Apobsamun. [ipyrne onpegeneHnst cuctemsl
AENCTBUTESbHBIX YUCEN: C MOMOLLLIO MOHATUA CEYEeHUs U BEPXHEW rpaHuubl; C MOMOLLLIO MOHATUS
dyHOamMeHTarnbHON nocrneaoBaTensHOCTU.

50. OcHOBHble MOHATUS Teopwun cpaBHeHUn. [lpocTenwme cBoMCTBa cpaBHeHUW. [lonHaa wu
npvBenéHHasi CUCTEMbIl BblHETOB.

51. [loHATMe HaTypanbHOro psaa. AKCMoMaTuyeckoe NoCTpoeHne CUCTeMbl HaTypanbHbIX Yucen. O
HENPOTUBOPEYNBOCTM aKCMOMATUYECKON TEOPUUN HATyparbHbIX YMcCen.

52. Teopewmbl Aunepa n depma.

53. Cuctema akcmom [leaHo u e€ cBoncTBa. YNOPSOOYEHHOE MOJSYKOMbLO HaTypanbHbIX 4Yucen.
KoHeuHble 1 CHETHbIE MHOXECTBA.

54. CpaBHeHusi nepBon cteneHn. CUcteMbl CpaBHEHWI NEPBON CTENEHM.



55. AkcuMomMaTtuyeckoe MOCTpOeHWe Kofbla uUenblX Yucen Kak MWHMManbHOro  pacluvpeHus
nonykorsbLa HaTypanbHbIX Yucen. CyliecTBoBaHME CUCTEMbI LiENbIX YMCen.

56. CpaBHeHus nobor cTeneHn No NPOCTOMY U COCTaBHOMY MOAYIHO.

57. AkcumomaTtuyeckoe nocTpoeHue Nons paumoHanbHbIX YACEN Kak MUHUMAbHOIo pacLluMpeHuns
Konbua uenbix Yucen. CyllectBoBaHMe Mons paumnoHanbHbIX Yuicen.

58. lMoHsATUs nepBoobpa3sHoro KopHs 1 nHaekca. MNepeoobpasHble KOPHU No Moaynam p“ un 2p“.

59. Ynopsago4veHHoe none paunoHanbHbIx Ymucen. MNpeacraeneHme paumMoHanbHbIX Ynucen
AeCATUYHBIMU ApOoBsMN.

60. TMoHATUS N OCHOBHbIE CBOMCTBA YMCIIOBBIX N anrebpandecknx CUCTEM.

61. Anrebpandeckas n TpUroHoMeTpudeckas hopMbl KOMMNEKCHOro Yncna. Onepauum Hag KOMMNEKCHbIMM
ymcrnamm B anrebpandeckon 1 TpUroHoMeTprYeckon popmax. [BorHble 1 gyasnbHble Ymcna.

62. Cucrembl KBaTEPHMOHOB M TUMNEPKOMMMEKCHbIX uymcen. O6wuin B3rMsg Ha OEUCTBUTENbHbBIE,
KOMMIEKCHbIE YMcna 1 KkBaTepHUoHbI. [Npeaen pacumpeHnst YncnoBbix cuctem. Teopema ®poberunyca.

OnucaHune KputepueB U LWKanbl OLEeHUBaHUA KOMMNeTeHUMn (pe3yanaTOB o6yqe|-w|;|) npu
HpOMe)KYTO‘-IHOVI aTrecTtauumn

[nsa oueHnBaHMA pesynbTaToB 06y4eHMs Ha 9K3aMeHe MUCMOMb3YTCA crefytoLme nokasarenu:
1) 3HaHMe OCHOB N 3aKOHOMEpPHOCTEN anredbpbl U TEOPUN YUCeST;

2) yMeHMe cBsA3bIBaTb TEOPUIO C NPAKTUKON;

3) HaBbIKM peLLeHNs CTaH4apTHbBIX 3ag4ad no anrebpe n Teopun Ymcen.

Ana oueHuBaHWA pesynbTaToB OOYYeHWs Ha 3K3aMeHe ucnonb3dyeTcs 4-6annbHas Lwkana:
KOTIIMYHO», «XOPOLUOY», «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBLHOY.

CooTHowWweHne nokasaTenen, KputepmeB U LWKalbl OUEHUBaAHUA pe3yJibTaToB O6y‘-IeHI/IFI Ha
J9K3aMeHe.

YpoBeHb
cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun

KpMTepI/II/I OLleHNBaHNA KOMNETEHLUMNI

Obyuyarowutics 8 nonHoU mepe erradeem meopemuyecKuMu ocHo8amu
aneebpbi U meopuu Hucesi, criocobeH unmocmpuposams omeem
npumepamu, hakmamu, daHHbIMU Hay4YHbIX uccriedogaHul, lNosbiweHHbIl
MPUMEHAMb Mmeopemu4ecKue 3HaHUs1 Ol peweHuUs murnoebix ypOo8eHb
pacyémHbix 3aday u rnpakmuyeckux 3adaHuli 6oree 8bICOKO20 YPOBHS
crioxHocmu 8 obriacmu aneebpbl U meopuu Yucen

Obyyarowutics enadeem meopemuyecKkUMU ocHogamMu aneebpsbl u
meopuu yuces, criocobeH uncmpuposams omeem npumMepamu,
ghakmamu, NMpuUMeHsIMb Meopemuyeckue 3HaHUs npu peweHuu ba3zosebill
munoebix pac4yémHbix 3aday, 0ornyckaem He3Ha4YumesbHbIe oWUbKU YpPO8EHb
npu peweHuu rnpakmu4Yyeckux 3adaHuli 6osiee 8bICOKO20 YPOBHSI
C/1oXXKHOCMuU 8 obiacmu anzebpbl U meopuu Yucerl.

Obyuyarowutica enadeem yacmu4HO meopemu4yecKuMuU 0cCHogamu
aneebpbl U Meopuu Huces, ppazmeHmapHo crnocobeH
unmcmpuposame omeem npumepamu, hakmamu, 8 pside cryyaes
3ampyOHsiemcs MPUMEHSIMb Meopemu4YecKue 3HaHUs npu peweHuu
muriosbix pac4émHbix 3aday, He sceada criocobeH pewiums
npakmu4yeckue 3adaHusi 6osiee 8bICOKO20 YPOBHSI CITOXHOCMU 8
obnacmu aneebpbl U Meopuu Hucerl.

Omeem Ha KOHMPOJIbHO-U3MePUMesbHbIU Mamepuar He
coomeemcmasyem tobbIM mpeM U3 rnepeyucsieHHbIX rnokasamesed.
Obyyarowuticss deMoHcmpupyem ompbI8OYHbIE, hpacMeHmMapHbIe -
3HaHus1, doryckaem 2pybbie owubKu rpu peweHuU muroebix 3aday
nubo He umeem ripedcmasneHusi 0 crnocobe Ux PeweHusl.

Omnu4Ho

Xopouwio

lMopozoeniti Yoosnemsopu-
ypOoBeHb mersibHO

Heydosnemeopu-
mersibHO

Mo peweHutio npenogaBaTensi CTyAeHTaM MOryT AaBaTbCA AOMOMHUTENbHbIE 3a4yeTHble 3aJaHus, a
TaKke NpoBOAUTBLCS TECTUPOBAHME.

MonHocTblo ©as3a TecTOBbIX 3afaHun Ons NPOBEpPKM CHOPMUMPOBAHHOCTM KOMMETEHUMW, a Takke
KpuTepun oueHkn npenctasnenol B [MpunoxeHnn 10 «PoHO OLEHOYHBLIX CPEeACTB» K ONUCaHUIO
OCHOBHOWM obpasoBaTtenbHoun nporpammel 44.03.05 Meparornyeckoe obpasoBaHme (C AByMst NpodunsiMm



nogrotoeku), npocounm Matematmka. NHdopmaTtmka M MHAPOPMALMOHHBIE TEXHOMOMMKM B 0OpasoBaHuu,
pa3smelleHHOM Ha canTe B® BI'Y https://bsk.vsu.ru/sveden/education.
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