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1. Kog u HaumMeHoOBaHMe HanpaBJieHnsa NoAroToBKu:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYMSA NpoduUisiMm NoAroToBKM)

2. Mpodunu noaroToBKU:

MaTtemaTtuka. MHdopmaTuka n tHPOPMaLNOHHbIE TEXHONOrMK B 06pa3zoBaHun
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma obGy4eHUn: o4Hasi, 3a04Has

5. Kachenpa, oTBevarLwan 3a peanmsaumio QUCLUMNIINHbI: €CTECTBEHHOHAYYHbIX U
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6. CoctaBuTtenb nporpammsbl: J1.B. JloboanHa, kaHangat negarorndeckux Hayk, JOLEHT
7. PekomeHpoBaHa: HayyHo-meTtoanydeckum cosetom dunmana 04.07.2022 npotokon Ne 9

8. YueOHbIM roa: OPO: 2022-2023, 2023-2024 CemecTpbl: 2-4
390: 2022-2023, 2023-2024, 2024-2025 CemecTpbl: 2-5



9.lenu n 3agaum y4eb6HOM AUNCLUNIINHDI:

Lenbto yyebHOM ancumnnuHbl «Anrebpa n teopusa Yncen (C nMHeNnHon anrebpon)» senseTca
obecneyeHne dyHOaMeHTanNbHOM MaTeMaTU4ecKOW MOAroTOBKM Kak OCHOBbI Oyayuien
npodgeccnoHanbHoON OesATEeNIbHOCTU; POPMUPOBAHNE MUPOBO33PEHUA U pPasBUTUE JIMYHOCTU
OyayLwiero negarora.

3apaum y4eOHOM AUCLMNIIUHDI:

- AaTb NpeacTaBfieHne 0 MecTe 1 ponu anredpbl N TEOpUM YUCeN B CUCTEME MaTeEMaTUYECKNX
Hayk;

- cchopMmnpoBaTb OCHOBHbIE MOHATUA Kypca anrebpbl 1 TEOPUM YUCES;

- 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, HAYyYHOW N Hay4YHO-METOLMYECKON
nnuTepatypon.

Mpn npoBedeHMn Yy4ebHbIX 3aHATUA MO AucumnnuvHe obecnednBaeTcs pasBuTME Y
o0yyYalLNXC HaBbIKOB KOMaHAHOW paboTbl, MEXMIUYHOCTHOM KOMMYHUKaLMUU, MNPUHATUS
peLeHni.

10. MecTo y4yeb6HOM AncuuNuHbI B cTpykType OOIN:

AOucumnnuHa «Anrebpa u Teopuss uucen (C NUHenHow anrebpomn)» BXxoauT B OnoK
B1 «dncumnnuHel (mogynun)» " ABNAETCAS  AUCLMNIINHON obsizaTenbHoOn yacTtu
obpasoBaTenbHOM nporpammbl. [ns ocBoeHus gucumninuHel «Anrebpa v Teopust yucen (c
nuHerHon anrebpom)» HeobxoAuMMbl 3HaHUS, YMEHUS, HaBblkW, COPMUPOBAHHbIE B XOAe
N3ydeHUss AUCUUNINH LWKOMBbHOMO Kypca MateMaTtukun. N3ydeHne aaHHOW ANCLMNITUHBI ABNSETCH
HeobXxoaMMOW OCHOBOW A5 NocneayoLwero ocBoeHns aucumnnivH «Matematnyecknin aHanmsy,
«"eomeTpua», «MaTtemaTtnyeckas rnorvka u Teopusi anroputmoB», «[JuckpeTHas maTtemaTuka,
«OnemMeHTapHas MatemaTumKa.

YcnoBua peanusauun  gucumnnuibl gna numy ¢ OB3  onpepgendatoTca  0COB6eHHOCTAMM
BOCMNPUATUS  y4ebHOW uHoOpMauMm © C Yy4eTOM UMHOAMBUAYAlNbHbIX NCUXOMOU3NYECKNX
ocobeHHoCTew.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTefibHON
nporpamMmbl (KOMNETEHUUSMU) U MHOUKATOPaAMM UX AOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHLMm

3HaThb:

- OCHOBHbIE NPUHLUMNLI U NpoLeaypbl Hay4YHOro
3HaHMA B Negarorm4eckon AesiTenbHOCTY;
MEeTOAbl KPUTMYECKOro aHanmnsa v oueHKu
Hay4HbIX JOCTWXXEHUI N NccnegoBaHUn B
obnacTtu negarornkn, negarorm4yeckux
nccnegoBaHum; CUCTEMY OCHOBHBIX MOHATUN,

OrIK-8

CnocobeH
OCYLLLeCTBNATb
negarornyeckyro
0eaTenbHOCTb Ha
OCHOBE
crneymarnbHbIX
HayYHbIX 3HAHWI

OlK-8.4

OemoHcTpupyeTt
cneuuarbHble
Hay4Hble 3HaHWS B
COOTBETCTBYIOLLIEN
npeamMmeTHOW
obrnactu

MX NTOTUYECKMX B3aMMOCBSI3EN,
TexXHornorm4yeckne npuemsl y4ebHom
OVCUMNIUH NpeamMeTHON obnacTtu
«MaTematuka n nHcopmaTukay.

YMeTh:

- MPMMEHATb OCHOBHbIE NMPUHLMMbI 1
npoueaypbl HAYYHOro 3HaHUS B
negarormMyeckon JesaTenbHOCTU; UCMONb30BaTb
MEeTOAbl KPUTUYECKOro aHanm3a 1 OLEHKU
Hay4HbIX JOCTUXKEHMI B 06racTv negarormky u
B NpegMeTHol obnactn «MaTtemaTtuka u
MHdopMaTHKa»; OPraHM3oBbIBaTb Hay4YHOe
uccnegoBaHue B 06n1acTy negaroruku




C UCMNONb30BaHMEM CMneLnanbHbIX HayYHbIX
3HaHWUI B npegMeTHon obnactn «Maremartumka
1 MHGOpMaTUKay; onepupoBaTb
crneumnanbHbIMU Hay4YHbIMW 3HAHUSIMU B
npegmMmeTHon obnactn «MaTtemartunka n
MHpopMaTHKka» Ons pelleHns 3aaay
npodeccrnoHanbHOn OeaTenbHOCTH

Brnapets:

- HaBblkamu oTbopa 1 cucTtemaTusaumm
OCHOBHbIX NAew, pe3ynbTaToB MCCNeaoBaHWN
B obnacTv negarormkv U B NnpeamMeTHON
obnactn «MaTtemaTuka 1 nHgopmMaTUKa;
onpegenennsi u opmynmMpoBaHuns
negarormyeckon 3agadu, NpoeKkTMpoBaHus
neaarormyeckoro npowuecca Angd ee peLlueHus,
B TOM YMCMe Ha OCHOBE crneumnanbHbIX
Hay4HbIX 3HaHWI B NpeaMeTHon obnacTtu
«Martematuka n nHgpopmaTuka»

MK-3

CnocobeH
ocBauBaTtb U
1ncnonb3oBaTb
6a3oBble Hay4HO-
TeopeTnyeckme
3HaHUA n
npakTuieckme
YMeHUs No
npeavety B
npodeccnoHansHo
" OeATenbHOCTU

MK-3.1

HdemoHcTpupyet
3HaHMEe OCHOB
obLeTeopeTUyecku
X 1 NPOUITbHBIX
OVCUMNIUH B
obbeme,
HeobxoaMMoMm ans
peLueHns
negarornyeckmx,
METOOUYECKMX U
OpraHn3aumoHHO-
yrnpaBneH4yeCcKnx
3agad

MK-3.2

MpumeHseT HaBbIKN
KOMMJTEKCHOIO
aHanusa u
cuctematmusagum
6a30BbIX Hay4YHO-
TEOPETUYECKMX
3HaHUN
npegmeTHON
obnactu
«MartemaTtuka n
MHdopMaTUKa»
ansa peweHus
npodeccuoHarnbHbI
X 3agad (B
COOTBETCTBUN C
npodunem n
YPOBHEM
06y4eHuns)

3HaTb:

- OCHOBbI 0bLLeTEeOpPEeTNYECKMX N NPOUIBHBIX
AVCLUMMNIMH B 06beme, Heobxoaumom ans
peLleHnsi Nefarormyecknx, MeTOANYECKNX 1
OpraHy3auMOoHHO-yNpPaBeHYeCcKMX 3aday;
CBSA3b TEOPETUYECKMX OCHOB U
TEXHOMNOrM4YecKnx NpMémoB yuebHom
AVCLUMMINHBI C coaepXXaHneM npegmeTHoOn
obnactn «Matematuka n uHdopmaTtmka»

YMeThb:

- NCMNOMb30BaTb 3HAHNE OCHOB Y4eBHbIX
ONCUUNNWH NpeaMeTHOM obnactu
«MaTtematuka n nHcopmaTtumka» ansa nepesoja
WHpopMaLMn ¢ eCTECTBEHHOTO A3blKa Ha A3bIK
npegMeTHon obnactn «MartemaTuka u
WHdopmaTrka» 1 0bpaTHO; MPUMEHSATb
TeopeTnyeckue 3HaHuUs B OnMcaHum
NPOLECCOB 1 SBMEHUI B pasnmyHbIX obnacrsix
3HaHWUSA; UCNOMb30BaTb NPEMMYLLIECTBA
TEXHONOrMYECKNX NPUEMOB YYEDBHBIX
ONCUUNAWH NpeaMeTHOM obnactu
«Maremartuka n nHopmMaTuka» rnpu peLueHmm
3aad LWKONBHOIO Kypca.

Bnapgetb:

- KOHCTPYKTUBHBIMW YMEHUSAMW KaK OOHUM U3
rMaBHbIX acnekToB NPodeCccMoHanbHoOM
KynbTypbl OyayLlero negarora; MaTepyanom
y4ebHbIX AUCUUNIMH NpeaMeTHOW obracTtu
«MaTtematuka n nHopmMmaTtumka» Ha ypoBHe,
nossonsoLieM opMynnpoBaTh 1 peliaTb
3agayu, BO3HMKatoLWwme B xoae y4ebHom
AeAaTenbHOCTM No NpenogaBaeMbim
npegMeTam, a Takke B NPaKTU4eCKOn
aeaTtenbHocTH, Tpebytowme yrnybneHHbIx
npodeccroHanbHbIX 3HAHWUIA; HABbIKAMK
dopmanmaaumm TeOpPeTUYECKNX N NPUKIALHBLIX
npakTuyecknx 3agad

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHuuax/yac. — 10/360.

CDopma npome)KyTquoﬁ aTtTecTauum 3a4eT C OLLEHKOW, 9K3aMeH.




13. TpyaoeMKocTb NO BMAaM y4ebHon paboTbl

Oo®0
TpynoemMKkocTb
. Mo cemecTpam
Bug yuebHow paboTbl
Bcero cemecTp | cemecTp cemecTp
Ne2 Ne3 Ne4
KoHTakTHaga pabota 168 36 52 80
nekummn 76 18 18 40
B TOM yucne:
npakTnyeckme 92 18 34 40
CamocTtoaTenbHas pabota 156 36 56 64
ﬂpomexfyTquaﬂ aTTecTaums — 3ayer ¢ 36 B 0 36
OLIEHKOW, 3K3aMeH
UToro: 360 72 108 180
390
TpygoemkocTb
Bug yyebHon pabothbl B Mo cemectpam
cero ceMecTp | cemecTp | cemectp | cemecTp
Ne2 Ne3 Ne4 Ne5
KoHTakTHaga pabota 48 18 12 10 8
nekuum 22 8 6 4 4
B TOM yucrne:
npakTuyeckme 26 10 6 6 4
CamocTosTenbHas pabora 299 54 92 98 55
lMpomexyToyHas atTecTaums — 3a4eT ¢ 13 B 4 B 9
OLIEHKOW, 9K3aMeH
Utoro: 360 72 108 108 72
13.1. CopepxaHue AUCLUUNIUHbI
Peannsauus
pasgena
Ne HaunmeHoBaHuve pasgena OUCLMNIUHBI C
CopepxaHue pasgena AMCUnninHbI
n/n ANCUUNNNHBI NMOMOLLIbIO
OHNamnH-Kypca,
OYMK *
1. Jlekuum
1.1 Anrebpawnyeckue CTPyKTypbl | BrHapHble OTHOLLIEHNS U NX CBOWCTBA.
Anrebpavyeckme onepaumm 1 nx OCHOBHbIE CBOMNCTBA.
Anrebpanyeckme CTPYKTypbl C 04HON BuHapHou
onepauuen. NpocTenune cBoMUCTBa rpynm. B
Anrebpanyeckue CTPYKTypbl C ABYMSi BUHApPHBIMU
onepaumsiMu.
Anrebpanyeckune cuctembl. Fomomopdnam n
n3omopdunam anrebpanyeckmx CUCTEM.
1.2 MaTpuubl 1 onepauunm Hag Onepauun Hag wMaTpyuamum UM UX  CBOWMCTBA. _
HUMU OnemeHTapHble Npeobpa3oBaHNs MaTpuL.
1.3 BekTopHble NpocTpaHcTBa [MoHATHEe BEKTOPHOro NPoCTpaHCcTBa Haf norem, ero
npocTenwme ceoncTea. NognpocTtpaHcTeo. Cymma
noAnpoCTPaHCTB U NpsiMas CyMMa MoAnpoCTPaHCTB.
JlnHenHasa 3aBUCMMOCTb M HE3AaBUCMMOCTb CUCTEM _
BekTopoB. OCHOBHbIE CBOWCTBA NTMHENHON
3aBucumMocTu. PaHr maTpuupl. basnc n pasmepHocTb
BEKTOPHOro npocTtpaHcTea. 3oMopdn3m BEKTOPHBIX
NPOCTPAaHCTB.
1.4 CuncteMbl NMMHENHbIX Cuctembl nnHenHbix ypaBHeHu (CITY): ocHOBHbIe _
ypaBHEHUN noHsTus. PaBHocuneHocTb CJTY. OnemeHTapHbie




npeobpasoBaHus CI1Y. Teopema KpoHekepa-Kanennu.
Pewenune CJTY metogom Naycca. OgHopogHas CJTY,
eé (byHOaMeHTanbHasa cucTtemMa peLleHun.
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OnpegenuTtenu n nx
cBOKCTBa

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

1.6

JInHenHbIe
npeobpasoBaHns U UX
CBOMCTBA

[MoHATMe NuHenHoro Npeobpa3oBaHWs 1 ero
npocTenLme cBoncTBa. 3anncb MMHENHOTO
npeobpasoBaHns (onepaTtopa) B KoopAnHaTax.
MaTpuua nnHenHoro onepaTopa. HaxoxgeHue
KoopauHaT obpasa BekTopa npu JIMHENHOM
npeobpasoBaHnn. CBA3b Mexay KoopaMHaTamu
BeEKTOpa npu nepexoge ot ogHoro 6asunca kK gpyromy.
O6paTtnmMocTb MaTpuLbl Nnepexoda oT ogHoro 6asuca kK
apyromy. CBsizb Mexay maTpuLamMmmn IMHENHOrO
npeobpasoBaHns B pasnuyHbix basucax. Onepaumm
Hag nNuHenHbIMu NpeobpasoBaHuaMn. PaHr n gedexT
nvHenHoro oneparopa. IHBapunaHTHbIe
noanpocTtpaHcTea. CobCTBEHHbIE 3HAYEHUS U
CODCTBEHHbIE BEKTOPbI JIMHENHbBIX 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 MHOroYsrieHa. Teopema 0 BO3MOXHOM
HanbonbLleM YnCrie KOPHEN MHOrouYNeHa.
Muoro4neHsl Hag nonemMm. OCHOBHbIE CBOWCTBA
OENNMOCTM MHOTOYNEHOB. Teopema 0 AeneHumn
MHorouneHoB ¢ octaTtkom. HOJl MHOrouneHos.
Teopema o cywlecTBOBaHUM N HaxoxaeHnun HO
MHOro4neHoB. B3avMHO nNpocTbie MHOrOYNEHbl U X
cBorictBa. HOK MHOro4neHoB 1 ero BblMUCIEHME.
HenpunBoanmble Hag NONeM MHOIOYSIEHbI U MX
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 Npon3BoaHbIX C MOMOLLbIO CxeMbl [TopHepa.
dopwmyna Tennopa. HenpuBogumble KpaTHble
MHOXUTENU MHoro4yneHoB. OCHOBHasi Teopema o
KpPaTHOCTW HEMPUBOANMOIO MHOXUTENS MHOrOYsIeHa.
MoHATME KpaTHOCTU KOPHA MHorouneHa. OcHoBHas
Teopema O KpaTHOCTU KOPHS MHorouvneHa. Otaenexne
HEeNPUBOAMMBIX KpaTHbIX MHOXUTENEN MHOIo4YNeHa.

1.8

MHOro4neHbl OT HECKOSTbKNX
nepeMeHHbIX

nOCTpoeHI/Ie KosnbLa MHOro4sieHoB OT N NepeMeHHbIX.
CteneHb n J'IeKCI/IKOFpa(*)VI‘-IeCKOG ynopsagodyeHune
MHOro4sfieHa oT n nepeMeHHbIX. Ycnosuga paBeHCTBa
MHOro4ieHOB OT HECKOJIbKNUX NepeMeHHbIX. MNone
YaCTHbIX KOsbLia MHOIo4J1€HOB. HeI'IpVIBO,D,I/IMbIe
MHOro4NieHbl OT HECKOJ1IbKUX NepeMeHHbIX. Teopema (o}
Pa3NoXMMOCTN MHOro4rieHa OT HECKOJTbKUX
nepemMeHHbIX B npoun3eeaeHne HenpmBoaAnMbIX
MHOXUTENEN 1N ero eANHCTBEHHOCTb.
CmmmeTpmquKMe MHorou4neHbl. OCHOBHas Teopema o
CUMMETPUYECKNX MHOro4neHax. Teopema o
€O0WHCTBEHHOCTU nNpeacTtaBlieHnda CMMMeTpun4ecKkoro
MHOro4smneHa B Buae MHoro4sieHa ot OCHOBHbIX
CUMMETPUNYECKUX.




1.9

MHorouyneHbl Hag nonem
JENCTBUTESbHbLIX U
KOMMMMEKCHbIX Yncen.

Teopema 0 HeENPepPbIBHOCTM MHOTOUIIEHA C
KOMMMEKCHbIMKU KoadbdmumeHTamu. Jlemma o moayne
CTapLUero YseHa MHOrousieHa C KOMMIEKCHbIMM
koadhpuumeHTamum. Teopema o CyLLEeCTBOBaHUUN KOPHS
MHOrOYneHa ¢ KOMMNIEKCHbIMU KO3hdmLmeHTamm
(ocHoBHas Teopema anrebpsbl). PasznoxeHue
MHOroYneHa ¢ KOMMNIIEeKCHbIMU Ko3dhdurLmeHTammn B
npovseefeHne NUHenHbIX MHoXuUTenen. Ceasb Mexay
KOPHAMM 1 KO3 PULMEHTaMM MHOrouneHa (chopmynbl
Bueta). ConpsXeHHOCTb KOMMITEKCHBLIX KOPHEW
MHOro4fieHa ¢ 4eNCTBUTENbHBIMU KO3 ULIMEHTAMMU.
MpencTaBneHne MHOrourieHa ¢ AeNCTBUTENbHBIMU
KoadbbmUMeHTamMn B Buae nNponsseneHns
HEMPUBOANMbIX MHOXMWUTENEN.

1.10

MHorouneHbl Hag nonem
paunoHanbHbIX Yncen n
anrebpaundeckune Yncna

Llenble kKOpHM MHOrOYNEHA C LEenNbIMU
koadhpmumeHtamu. [lpobHble paumoHanbHble KOPHU
MHOrouneHa ¢ uensiMu koadduumneHtamn. Kputepun
HenpMBOAMMOCTM MHOro4YNeHa C uenbimu
koadhpuumeHtamu. lNoHaTme anrebpanyeckoro ymicna
N ero MUHUMarnbHOro MHoroudneHa. OCHOBHbIE
CBOMCTBa MUHUMAaNbHOIO MHOroYsieHa
anrebpaunyeckoro yncna. NoHaTne npocToro
anrebpan4eckoro pacLuMpeHus Nons 1 ero CTPOeHue.
Mone anrebpanyecknx yncen. Anrebpanyeckas
3aMKHYTOCTb nong anrebpavdeckux ymcern. MNMoHaTre
pa3peLIMMOCTU YpaBHEHWIN B paguKanax.
PaspeluMMocTb B KBagpaTHbIX pagukanax.
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BaxHenwwme gyHKunn B
Teopun Yncen

DYHKLUNN \—XJ’ {X} M NX CBOWNCTBA.
MynbTunnmkatmeHble yHKUMK. Yncno n cymma
aenvrenen HaTypanbHoro Yncna. dyHkumns Mébuyca.
PyHKUMa Snnepa.

1.12

OcHoBbI TEOPUY CPaBHEHWUI

OcHoBHble noHaTus. MpocTenwine cBonMcTBa
cpaBHeHui. [onHasa n npnBegéHHasa cucTemsl
Bbl4eTOB. Teopembl Ovnepa n depma. CpaBHeHUs
nepeon cteneHn. CUcTeMbl CpaBHEHUIA NEPBOW
cteneHun. CpaBHeHust MtobOW CTeneHn No NPoCcToMy 1
cocTtaBHOMY Moaynto. CpaBHeHUS BTOPOW CTEMEHMN.
Cwumeon Jlexxangpa. MNoHATUS NnepBooOpasHOro KOpHs
W nHAaekca

1.13

HaTypaanble vyuycna

MoHATWe HaTypanbHoro psaa. AKcrnomaTmyeckoe
NOCTpPOeHne cucTembl HaTypanbHbIX Yncen. O
HEenpoTMBOPEYMBOCTN aKCUOMaTUYECKON TEOPUN
HaTypanbHbIX Ymcern. Cuctema akcmom lMeaHo n eé
CBOMCTBA. YNopsagovYeHHoe NonykonbLo HaTypanbHbIX
yncen. KoHeyHble U CYETHbIE MHOXECTBA.

1.14

Llensle ynucna

Akcrnomartnyeckoe NOCTpOEHMe KoJbUa uenblX Ynucen
KaK MMHMMarbHOro paclinpeHuna nonykosnbua
HaTyparibHbIX 4YUcers. CyUJ,eCTBOBaHVIe CUCTEMDI
uenbix Yncen. KonbLo Lenbix Yucen kak obnactb
LIE€JTOCTHOCTW. yI'IOpﬂ/J,O‘-IeHHOG KOnbLUO UenbIX Ynucen.

1.15

PauunoHanbHble vncna

AKCMOMaTUYeCcKoe NOCTPOEHUE MONS paLMOHaNbHbIX
ymcen Kak MUMHUMarnbHOro pacluMpeHnst KonbLa Liernbix
umcen. CyllecTBOBaHWE NOMs paLMoHarnbHbIX YUCen.
Ynopso4eHHoe norne paumnoHanbHbIX YUCen.
MpeacTaBneHve paumoHanbHbIX YNCen AeCATUYHBIMU
apobsamu.

1.16

[encTBuTenbHbIE Yncna

AKcuomaTmnyeckoe NoCTpoeHue Nons AenNCTBUTENbHbIX
yucen Kak MUHUManbHOro pacLunMpeHus noss
pauunoHanbHbIx Yncen. CyllecTBOBaHME Mons
OencTBUTENbHbLIX YMcen. YnopagoyeHHoe none
aencteuTenbHbIX yncen. MNpeacrasneHune
OEeNCTBUTENbHbBIX YMCeN AeCATUYHBIMKU ApobaMM.
Opyrve onpegeneHns CUCTEMbl 4ENCTBUTENBHbIX




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

1.17

KomnnekcHble, ABOWHbLIE 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
anrebpaunyeckon n TPUroHOMeTpuyeckon bopmax.
[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. MpakTuyeckune 3aHATUA
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AnreGpanyeckne CTPYKTypbl

BrHapHble OTHOLLEHNST U UX CBOMCTBA.
Anrebpanyeckme onepaunm 1 nx OCHOBHbIE CBOMNCTBA.
Anrebpanyeckune CTpyKTypbl C 04HOM OMHapHOWN
onepauuen. MNpocTtenwne cBOMUCTBA rpynn.
Anrebpavyeckue CTpyKTypbl C ABYMSI BUHAPHBIMYK
onepaumsiMu.

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 NMMHENHBIX
ypaBHEHNI

Pewenune CJTY metogom Maycca. iccneposaHue CJTY.
OpHopopHas CJTY, eé dyHaameHTanbHasi cuctema
peLleHnn.

2.5

OnpegenuTtenu n nx
cBoKcTBa

MepecTtaHoBku. NogctaHoBku. CBOMCTBA
onpegenuTenen. PasnoxeHne onpegenuTenen no
cTpoke unu cronéuy. MuHopsbl n anrebpavdeckue
AononHeHus. BelumcneHne paHra MaTpuvlbl 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 nepexoie oT O4HOro
6a3swnca k gpyromy. CBs3b Mexay Matpulamm
nvHenHoro npeobpasoBaHus B pasnum4yHbIX 6asucax.
Onepauun Hag nUHeHbIMKU Npeobpa3oBaHnsaMU. PaHr
1 gedekT nuHenHoro onepaTtopa. CoGCTBEHHbIE
3Ha4YeHns 1 cobCTBEHHbIE BEKTOPbI JIMHEWHbIX
onepaTopos.

2.7

MHorouyneHbl OT o4HOM
nepemeHHoun Teopus
JEernMMOCTU B KonbLie
MHOrO4JIEHOB

[ennmocTb MHOrouneHa Ha ABYYSIEH U KOPHMU
MHorournieHa. OCHOBHble CBOWCTBA AENMMOCTU
MHorouneHoB Haa nonem. HOLl MHoro4neHos.
B3anuMHO npocTble MHOrouneHsl 1 nx ceonctea. HOK
MHOrOYIIEHOB U €ro BbluncreHne. Henpmeoanmble Hag
nonem MHOrouYneHbl U X OCHOBHbIE CBOMCTBA.
PaanoxeHne MHorouneHa B npov3BeaeHne
HENPUBOAMMbIX MHOXWUTENEN 1 €ro €ANHCTBEHHOCTb.
HaxoxgeHnne HO n HOK MHOrouneHoB npy nomoLum
pPa3noXeHnss Ha HENPUBOLMMbIE MHOXMUTEIN.
BbluncneHne 3HayeHnn MHOrousieHa u ero
NPON3BOAHbIX C MOMOLLBI cxeMbl FopHepa. Popmyna
Teunnopa. Henpusoanmble KpaTHbIE MHOXUTENN
MHoro4neHoB. OTaeneHne HeNPUBOANUMbIX KPaTHbIX




MHOXXUTENIEN MHOTrO4YNeHa.

2.8

MHoOro4neHbl OT HECKOSTbKMNX
nepemMeHHbIX

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
KoathdmumeHTamm B Npon3seneHne NMHEnHbIX
MHOXMTenNen. CBA3b MexXay KOPHAMA 1
kKoadpmumeHTamm MHorouneHa (dpopmynel BueTa).
ConpsikeHHOCTb KOMMITEKCHBIX KOPHEW MHOTOUSeHa ¢
OEeNCTBUTENbHBIMU KO3(hdULMeHTamu.
lMpeacraBneHne MHOrouvneHa ¢ 4eNCTBUTENbHBIMA
KoadhdmumMeHTamm B BUAE Npon3BeaneHunst
HENpUBOAMMbBIX MHOXUTENEN. PelueHne 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
HENpPUBOAMMOCTIN MHOIOYMEHA C LienbiMu
koadpumumeHtamu. lNoHsaTMe anrebpanyeckoro Ymicna
N ero MMHMMarbHOro MHorodneHa. OCHOBHbIE
CBOWCTBA MUHMMarbHOrO MHOro4feHa
anrebpaunyeckoro yncna. CTpoeHne npocToro
anrebpaunyeckoro paclwumpeHus nons. PaspewmmMocTs
ypaBHeHW B pagukanax. PaspewummocTtb B
KBagpaTHbIX pagukanax.

2.11

BaxxHerime yHKUuN B
Teopun yncen

PyHKUMM LXJ’ {X} 1 NX CBOMCTBA.
MynbTunnmkatTmeHble yHKUMK. Yncno n cymma
aenvrenen HaTypanbHoro Yncna. dyHkumns Mébuyca.
DyHKLMA Snnepa.

2.12

OcCHOBbI TEOPUM CPaBHEHUI

MpocTenwune ceorcTBa cpaBHeHUI. MNonHasa 1
npuBegéHHas cMcTeMbl BbIYETOB. TeopeMbl Jnnepa u
depma. CpaBHeHUs nepBon cteneHn. Cuctemsol
CcpaBHeHW nepBow cteneHn. CpaBHeHUs noboim
CTeneHun no NpPoCcToOMy U COCTAaBHOMY MOAYIIHO.
CpaBHeHusa BTopow cteneHn. Cumson JlexaHapa.
MoHATNSA nepBoobpa3HOro KOpHSA U MHAEKca

2.13

HaTypanbsHble yncna

Cuctema akcuom NeaHo n eé cBoncTaa.
Ynopsgo4eHHoe NonyKorbLo HaTypanbHbIX Y1cer.

2.14

Llensle ynucna

KonbLo LenbIx Yyncen Kak obnacTtb LEernoCTHOCTU.
YnopsgoveHHoe KombLo Lienbix YMcern.

2.15

PauunoHanbHble yncna

YnopsiAoveHHOe nose pauyoHanbHbIX YMcern.
MpeacTaBneHve paumnoHanbHbIX YNCEN AeCATUYHBIMU
apodsamu.

2.16

[encTButenbHble yncna

YnopsigoueHHoe nore OeicTBUTENbHbIX YMCEN.
MpeacTaBneHne AeNCTBUTENbHLIX YNCen
OeCATUYHBIMY APOBAMMU.

2.17

KomnnekcHble, ABOWHbIE U
AyanbHble Y1crna

Anrebpanyeckas n TpuroHomeTpudeckast opmbl
KoMnrekcHoro ymcna. Onepauun Hag KOMMIeKCHbIMM
yncnamu B anrebpanyeckon u TpUroHOMeTPUYHECKOM
dopmax. [1BoONHbIE U AyanbHble YMcna.

2.18

AnreGpbl Hag nonem
OEeNCTBUTENbHbIX YNCer

Cucrtemsl KBaTE€PHMOHOB U TMNEepPKOMMIIEKCHbLIX YMUCeEn.




13.2. Tembl (pa3aenbl) AUCUMNNUHBI U BUAbI 3aHATUN

Oo®»0
Ne HanmeHoBaHue Tembl Buag! saHsTi (4acos)
CamocTtosATenbHas
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 14 26
nMHeMI:IbIe npeobpasoBaHuna n 6 14 o
nX CBONCTBA
MHorouneHsl OT ogHON
7 nepemeHHoun. Teopus 8 14 0 14 36
OEenuMoCTM B KOnbLe
MHOIOYN1EHOB
8. MHorouneHbl OT HECKONbKNX 5 6 0 14 22
nepeMeHHbIX
Bcero B 3 cemecTpe: 18 34 56 108
4 cemecTp
MHorouneHbl Hag nonem
9. JEeNCTBUTESbHBIX U 4 4 0 6 14
KOMMMEKCHbIX Yncern.
MHorouneHbl Hag nonem
10. | paunoHanbHbIX YMcen u 4 4 0 6 14
anrebpaunyeckue yucna
11 BaxxHenwme dyHKUMM B TEOPUM > 4 0 6 12
ymncen
12. | OcHOBbI TEOPUN CPaBHEHUN 10 10 0 6 26
13. | HatypanbHble ynucna 4 4 0 6 14
14. | Uenble yncna 4 4 0 6 14
15. | PauunoHanbHble Yyncna 2 2 0 6 10
16. | denctButenbHble Ynucna 4 2 0 6 12
17, KomnnekcHble, ABOVIHbIE U 4 4 0 8 16
AyanbHble Yyncna
18. AJ'I[erbI Hag nonem 5 5 0 8 12
OEVCTBUTENBHBIX Yncen
Ok3ameH 36
Bcero B 4 cemecTpe: 40 40 0 64 180
UToro: 76 92 0 156 360
390
Ne HanmeHoBaHue TemMbl Buze! saHATMi (4acos)
CamocTodATeneHas
n/n (pasgena) gucumnnuHbl Jlekumu | MNpaktndeckne | JlabopaTopHbie pa6ota Bcero
2 ceMecTp
1. Anrebpanyeckne CTpyKTyphl 3 4 0 16 23
2 MaTtpuubl n onepauumu Hag 1 1 0 12 14
HAMMU
3. BekTopHble NpocTpaHCcTBa 2 1 0 14 17
4. | CnucteMbl NMMHENHBbIX YpaBHEHUI 2 4 0 12 18
Bcero Bo 2 cemecTpe: 8 10 0 54 72
3 cemecTp
5. Onpegenvtenn n nx cBOMCTBa 2 2 0 23 27
6. ﬂwHe|7||:|b|e npeobpasoBaHuns 1 1 1 23 o5
nX CBONCTBA
7. MHoro4yneHbl oT oHOMN 2 2 0 23 27




nepemMmeHHon. Teopus
OenvMocCTu B KonbLe

MHOIOYr1EHOB
8 MHorouneHbl OT HECKONbKUX 1 1 0 23 o5
nepemMeHHbIX
3ayeT C oueHKon 4
Bcero B 3 cemecTpe: 6 | 6 | 0 92 108
MHorouneHbl Hag nonem
9. DEeNCTBUTENbHbIX U 0,5 0,5 0 18 19
KOMMMEKCHbIX Yncen.
MHorouneHbl Hag nonem
10. | paumoHarbHbIX Yncen n 0,5 0,5 0 18 19
anrebpanyeckune 4ncna
11, BaxHenwme yHKLMN B TEOpUM 05 05 0 8 9
yncen
12. | OCHOBbI TEOPUN CPABHEHUN 1 2 0 18 21
13. | HatypanbHble ynucna 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. | PauunoHanbHble Yyncna 1 1 0 13 15
16. | JenctButenbHble Ynucna 1 1 0 13 15
17, KomnnekcHble, OBOVHbIE 1 1 1 0 16 18
AyanbHble Yncna
18. An[e6pb| Haj nonem 1 1 0 13 15
OeVCTBUTENBHBIX Yncen
OK3ameH 9
Bcero B 5 cemecTpe: 4 4 55 72
UToro: 22 26 0 299 360

14. MeToan4yeckune ykasaHmAa Ans ody4aroLWmnxXcA No 0OCBOEHUIO AUCLUMNIIUHDI

Mpuctynas K mM3yveHuio yy4yebHOW OUCUMMIMHBI, LernecoobpasHo O3HAKOMUTLCHA C y4ebHoW
nporpaMmmoun ANCUUMNINHbLI, 3NTIEKTPOHHLIM BapnaHT KOTOPOW pasMeLLEH Ha canTte b® BI'Y.
3HaHWe OCHOBHbLIX MOJSIOXEHUN, OTPpaKeHHbIX B paboyen nporpamme OUCUMUNIUHBI, NOMOXET
obyyvalLWNMCs OPUEHTUPOBATLCA B U3y4aeMOM Kypce, OCO3HaBaTb MECTO U pofib U3y4yaeMou
ANCUMNNWHBLI B NOAroToBKe Oyayliero BbIMYCKHUKA, CTPOUTH CBOK paboTy B COOTBETCTBUU C
TpeboBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM hOpMamMK KOHTAKTHOW paboTbl NO AUCUUNIIMHE ABNSIOTCH NEKUMN U NpakTU4eckue
3aHATUA, MNoCeLlleHne KOoTopbiXx o0bs3aTenbHO Ons BCeX CTYAEHTOB (KpOMme CTyOEeHTOB,
oby4aroLwmxca No NHAMBMAYyanbHOMY NraHy).

[MoarotoBka K NpakTUYECKMM 3aHATMSM BeAeTCH Ha OCHOBE MNaHOB MPakTUYEeCKUX 3aHATUN. B
Xo4e MOArOTOBKM K TMPaKTUYECKMM 3aHATUAM HeobxoauMMO u3yuYnTb B COOTBETCTBUMM C
BOMpOCaMu Anis NMOBTOPEHUSI KOHCMEKTbl NEKUMA, OCHOBHYK nuTepaTtypy, O3HaKOMUTbCA C
AOoNoSIHUTENbHOM nNuTepaTypon. Kpome Toro, criegyet NoBTOPUTbL MaTepuan nekuuMn, OoTBETUTb
Ha KOHTPOSbHbIE BONPOCHI, N3y4nTb 006pa3ubl pelleHns 3agad, BbINONHUTL YpaXHeHUs (ecnu
Takme npeaycMoTpeHbl).

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTauum HeobxooMmo NOBTOPUTbL MNPONOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmoun, MNPUMEPHLIM MNepeyHeM BOMPOCOB,
BbIHOCSALLUMXCA Ha aTTecTaumto. PekomeHayeTca Ucrnonb3oBaTh KOHCMEKTbI NEKUUN U UICTOYHUKN,
nepedncrieHHble B CNUCKe nuTepaTypbl B paboyen nporpamMmme AUCUMMIANHBI, @ TakKe pecypcbl
3MEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

Ona  JocTXKeHus NnaHupyembiX pes3ynbTatoB O0y4eHWa MCMONb3YKTCA MHTEPAKTUBHbIE
nekuunn, rpynnosble AUCKYCCUKM, aHann3 UMMTaunoHHbIX Moaenen.




15. lMepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NnUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIUHbI

a) oCHOBHas nuTtepaTtypa:
Ne n/n McTOYHNK

1 OkyHes J1.4. Bbiclwag anrebpa: y4e6.- CI16: Jlanb, 2009

5 dappees [0.K., ComuHckun U.C. 3agaum no Bbicwen anrebpe: yy4eb. noc. ans By3os.- Cl16:
JlaHb, 2008

6) gononHuTenbHaa nuTeparypa:

Ne n/n McToYHUK

Kynukos J1.4 n gp. C6opHuK 3agad no anrebpe u Teopum yucen: - M.: lNpoceelleHne, 1993
JlanuH E.C., EBceeB A.E. Anrebpa n teopus umncen: y4eb. noc.: y. 1.- M.: lNpoceelieHune, 1974
JlanuH E.C., EBceeB A.E. Anrebpa n Teopus uncen: y4eb. noc.: u. 2.- M.: lNpoceeLieHune, 1978
®agees [.K. Jlekunn no anrebpe: y4eb. noc. ans Bysos.- Cl16: Jlans, 2007

LHenepmaH J1.6. Kypc anrebpbl u Teopun Yncen B 3agadvax v ynpaxHeHusax: ydeb. noc. ans
neanH-ToB: Y. 2.- MuHck: Bbelwenw. wk., 1987

LHenepmaH J1.6. C6opHuK 3agay no anrebpe n teopum Yncen: y4eb. noc. An NeanH-TOB.-
MwuHck: Bbiweniu. wk., 1982

~N ([oob~w

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble Ppecypchbl:

Ne n/n McTOoYHUK

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. TeKCToBble AaH. — BopoHex : N3pgaTenbcko-
nonurpadunyecknii LeHTp BopoHexkcKkoro rocygapcTtBeHHoro yHueepcuteta, 2013 .—3arn. ¢
TUTYN. 3KpaHa .— CBoGoaHbIN gocTyn U3 nHTtpacet BI'Y .— TekcTtoBbi dpann .—Windows
2000 ; Adobe Acrobat Reader .— URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m13-103.pdf
(22.06.2018).

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

O. E. TuxoHoB ; KazaHCKUn HaLMOHanbHbIA UCCrefoBaTeNbCKUN TEXHOTOMMYECKNIA
yHuBepcuTeT. — KasdaHb : KazaHCKMn Hay4HO-UcCneaoBaTenbCKMM TEXHONOMMYECKNI
yHusepcuteT (KHUTY), 2014. — 107 c. : un. — Pexxum gocTyna: no nognucke. —

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

BaxwutoB, P.X. PyHoameHTanbHasa n komnbloTepHas anrebpa [SnekTpoHHbIN 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 :
WM3pgaTtenbcko-nonurpaguyeckuin LeHTp BopoHexckoro rocygapcTBeHHOro yHusepcuteTta, 2012
.—3arn. c TTyn. akpaHa .— CBobogHbIN 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-meTogudeckui komnnekc / 3.B. Andpeposa,
3.J1. bantokeBny, A.H. PomaHHukoB. - Mocksa : EBpa3unckmm oTkpbiTbid MHCTUTYT, 2011. - 279
C. - ISBN 978-5-374-00535-6 ; To >xe [OneKTpoHHbI pecypc]. —

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

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

13 KemepoBckuii rocygapcTBeHHbIn yHuBepeuteT, 2019. — 125 c. : nn., Tabn. — Pexxum goctyna: 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: 3NEeKTPOHHbIN.

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

10

11

12

14

16. MepeyeHb y4eOHO-MeTOANYECKOro obecnevyeHns ANs CaMOCTOATENNbHOW PaboThbl
Ne n/n McTOYHNK

AnekceeBa T.U., NNo6oguHa J1.B. PykoBoACTBO Kk pelueHuto 3agay no anrebpe n reopum Ymcen: -
Bopucornebek: B, 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
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-103.pdf
https://biblioclub.ru/index.php?page=book&id=428287
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=17453&TERM=%D0%92%D0%B0%D1%85%D0%B8%D1%82%D0%BE%D0%B2,%20%D0%A0.%D0%A5.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-207.pdf
http://biblioclub.ru/index.php?page=book&id=90645
https://biblioclub.ru/index.php?page=book&id=573547
https://biblioclub.ru/index.php?page=book&id=115141

AnekceeBa, T.W. I'pynnbl [ONeKTPOHHBIV pecypc]: y4ebHOe nocobume anst CTyaeHTOB 3a04HOMN

2

dopmbl 06y4eHus.(cneumansHocTb: 050201

JlnHenHasa anrebpa ¢ aneMeHTaMu aHanuMTu4eckon reomeTpun. MNMpakTnkym : y4ebHo-
3 mMeToamdeckoe nocodbure gns By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. T.B. PygyeHko .—

Boponex : JIOIN BI'Y, 2006 .— 50 c. : un. —bnbnwuorp.: ¢.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 otaenenus / KO.M. MNpoTtacos. - M. : ®nuHTta, 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 TEXHONMOrMU, MUCNoNb3yeMble MNpu peanusaumum y4ebHom
OUCUMNNUHBLI, BKIOYasas [OUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruu (OOT),
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):
Mpn peanusaunn OUCUMNIMHBI MOXET UCMOSb30BaTbCA CMeLLaHHOe Oby4veHue (3NEeKTPOHHbIN
KypC)
- QYK «Teopusa uncen» https://edu.vsu.ru/course/view.php?id=6307.
Mpn peanu3aumm OUCUMNANHBI UCMOMb3YTCA UHG(OPMALMOHHO-CNPaBOYHbIe CUCTEMbI U
npoceccuoHanbHble 6a3bl AAHHbIX:
— Hay4dHaga anektpoHHasa 6ubnmnoTteka — http://www.scholar.ru/;
— ®epepanbHbIv nopTtan Poccuinckoe obpasoBaHue — http://www.edu.ru/;
— WHdpopmaumoHHaa cuctema «EgmHoe okHO  pgoctyna Kk obGpasoBaTeribHbIM
pecypcam» http://window.edu.ru/;
— ®epepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru;
— Jlekumn Bepywmx npenogasaTenen By3oB Poccunm B cBobogHoM gocTtyne  —
https://www.lektorium.tv/;
— OneKTPOHHO-bUbnmnoTeyHas cuctema «YHuBepcuteTckas 6Oubnumoteka online» —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

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

MynbTmegunHoe obopyaoBaHue (MPOeKTop, HOYTOYK UK CTauMOHAPHBIN KOMMNBIOTEP, 3KPaH).

19. MNopsigok oueHKM ocBOEHUS obyyatoLwmmMmcs y4ebHoro maTtepuana onpeaensieTcs cogepkaHmem
crieayowmnx pasaenoB ANCUMNIIVHBGIL

MugukaTtop
Ne Haumetosanme KomneTeH AOCT(BIM)(eHM
n/n pasgena oUcumMnimvHbl Y f OueHouYHbIE cpeacTBa
(moayns) KoMneTeHL,
un
Anrebpanyeckue MpakTnyeckne 1 MHANBMAYaNbHbIE 3a4aHNS
1. | cTpykTypel KoHTponbHas pabota Ne 1
TecToBble 3a4aHus
5 MaTpuubl 1 onepaumm OrK-8.4 MpakTnyeckne 1 MHANBMAYanbHbIE 3a4aHNS
" | Hag HUMK %T(K38 MK-3.1 TecToBble 3a4aHMs AN CaMONpPOBEPKM
3 BekTopHble MK-3.2 MpakTuyeckne n MHONBUAOYanbHbIE 3a4aHNs
" | npocTpaHcTBa KoHTponbHas pabota Ne 1
4 CucTeMbl NNHENHbIX MpakTuyeckne 1 MHANBMAYanbHbIE 3a4aHNS
" | ypaBHEHUN KoHTponbHas pabota Ne 1



http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D115117%26ts%3D1453658474%26uid%3D5356533691444142764&sign=e98b8cf5d872372e7435313f1cda56aa&keyno=1
http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

Ne HanmeHoBaHne

MugukaTop

(b1)

pasgena aucumnnmHel | KOMMETEH | JOCTUKEHN OLEeHOYHble CpeacTBa
n/n (MOnyns) ums(un) A
Y KOMMeTeHL|,
nmn
5 Onpenenutenu n ux MpakTnyeckne n nHanBMAyanbHbIE 3a4aHns
CBOWCTBa [omaluHas KoHTponbHasn paboTa
JInHelHble
6 npeobpasoBaHns U nX MpakTnyeckne n nHanBMAYyanbHble 3agaHUs
CBOWCTBA
MHorouneHbl 0T ogHoOWM
nepemeHHoun Teopus
7 MpakTnyeckne n nHanBMAyanbHblEe 3agaHUs

AOEeNMNMOCTHN B KOJbLE
MHOIro4J1ieHoB

MHorouneHsbl ot
8 HECKOMNbKMX
nepemMeHHbIX

MHorouneHbl Hapg,
9 nonem AencTBUTENbHbIX
M KOMMJIEKCHbIX Yncen.

MHorouneHsl Hag,
nonem pauunoHanbHbIX

MpakTuyeckne n MHONBUAYanbHbIE 3a4aHus
KoHTponbHasa pabota Ne 2

MpakTuyeckne n MHONBUAYanbHbIE 3a4aHus
KoHTponbHasa pabota Ne 2

10 ancen n MpakTnyeckue n nHanBUAyanbHbIE 3a4aHUS
anrebpaunyeckue vncna
11 BavHenime dyHkumm 8 MpakTnyeckue n nHanBUAyanbHbIE 3a4aHUS
Teopum Yncen P AnBnRYy A
OcHoBbl TEOPUN
- o
12 CPABHEHMI KoHTponbHas pabota Ne 3
13 HatypanbHble uncna MpakTnyeckne n nHanBMAYyanbHbIE 3a4aHnst
Pedepathl, goknagsl
14 Llenbie uucna MpakTnyeckue n nHanBMayanbHble 3agaHns
Pedepathl, goknagsl
15 PauwnoHanbHble yncna lMpakTuyeckue 1 MHONBMAYanbHbIE 3a0aHNS
Pedeparthl, goknagpl
16 OewcTButenbHble ymucna lMpakTuyeckune 1 MHAMBUAYanbHbIE 3a0aHNSA
Pedeparthl, goknagpl
17 KomnnekcHble, ABOVHbIE MpakTnyeckne U MHANBMAYanbHbIE 3a4aHNS
W AyanbHble Yyncna Pedeparsl, goknaabl
18 Anrebpbl Hag nonem MpakTuyeckue 1 MHANBMAYanbHbIE 3a0aHNS

OEeNCTBUTENbHbIX Yncen

Pedeparthbl, goknagbl

M POMeEXYTO4YHaA aTTecTaund

dopMa KOHTPONS — 3a4€T C OLEHKOW, 3K3aMeH

MepeyeHb BOMPOCOB K 3a4€Ty C OLIeHKOM,
3K3amMeHy

20. TunoBble oOUEHOYHbIE cpeaAcTBa M MeToAMYECKME MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1 TeKywMin KOHTPOISb YCNEBaeMoCTHn

KoHTponb ycneBaemMocT Mo AUCUUNMMHE OCYLLECTBMSIETCA C  MOMOLbI  CheayoLumx
OLIEHOYHbIX CPeacTB: MpakTUYeckue W MHAOMBUAYyanbHble 3a4aHusi, TeCTOBble 3adaHus Ons
caMonpoBepkn pedepartsbl, AOKNaabl, KOHTPONbHbIE PaboThI.

TecToBble 3agaHus (NPUMEpPHbLIN BapuaHT)

Bbibpamb 00uH 8epHbIli omeem (npasusibHbIlU omeem rnoMeyeH *)
1. Bcakoe nogMHOXECTBO AeKapToBa KBagpaTa MHOXecTBa A — 3TO:
a) buHapHoe oTHoLeHne Ha A%;

0) oToGpaxkeHne n3 A B A;

B) YHapHOe OTHOLLEHME Ha A;

r) 6uHapHas onepaums Ha A.



2. JenvTtenem Hyns HasbiBaeTcs Takoh anemeHT a = 0 mMHoxecTBa A:
a) KOTOPbI MOXXHO OeNUTb Ha HyIb;
©) Ha KOTOpbI MOXHO OeNUTb HYIb;

B) ans kotoporo (3x#0,xe Afx-a=a-x=0)*

3. Ytobbl oToBpaxeHue 6bino obpatnmMo, HEOBXoAUMO M AOCTATOYHO, YTOOLI OHO GbISO:
a) UHBbEKTUBHO;

6) GeKTUBHO™;

B) CIOPBEKTMBHO;

r) NnpocTo 6bIN0 OTOGPaXKEHNEM.

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

6) oba pensitcs Ha M Haueno;

B) Npu AENEeHMN Ha M AaloT OANHaKOBbIe OCTaTKU®;

r) Npy geneHun Ha m OaoT pasHble OCTaTKuU.

5. B KonbLie KNaccoB BbIYETOB No cocTasHoMmy Moaynio (modm) :

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

B) 06paTUMbl Te Bbl4eTbl, KOTOpbIE B MPOM3BEAEHUM AAIOT BbIYET, paBHbIn 1 ;*
r) BCe anemeHTbl 06paTuMbI.

6. OTOGpaxeHue CTpykTyp f :<Z +,0>-—><N,+,0>, HE ABNSETCS N30OMOPHU3MOM, TaK Kak:

a) MHOXecTBa 0603Ha4YeHbl pa3HbiMy BykBamu;

6) HaTypanbHbIX YACEN «KMEHbLLEY, YEM LiENbIX;

B) NepBas CTpykTypa obpasyeT KonbLo, a BTopasi — MOfyKonbLo*;
r) HA MHOXEeCTBaX 3aaHbl OAMHAKOBbLIE OnepaLuun.

Bbibpamb HeCKOIbKO 8€pHbIX 0mMeemos (npasusibHble 0meembl MOMEYeHb! )
7. B kaxgow rpynne onepaums:

a) KOMMyTaTMBHa;

0) cokpaTuma®;

B) obpaTtmma*;

r) accoumaTnBHa*.

8. UTob6bl MHOXECTBO A C 3agaHHOM Ha Hem BuHapHon anrebpanyeckon onepaunen SBNANOCHL rPynmnown,
Heobxoanmo, 4Tobbl onepauus boina:

a) accoumnaTmMBHOM™;

6) KOMMyTaTUBHOW;

B) obpaTtnmon*;

r) AUCTPUOYTUBHOW OTHOCUTENBLHO CaMou cebsi.

9. Cootsetctane f:Z >Z (VxeZ)f(X)=—x:

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

B) obpatmmo*;

) HE CIOPBEKTUBHO.

10. Ecnm seinonnsietcs yenosue (Va,b € A)(@aeb=Dboa), to onepaums "o" Ha mHoxecTse A

Ha3blBaeTcs:
a) accounaTMBHOW;
6) KOMMYHUKaTUBHOW;
B) KOMMYTaTUBHOWY;



r) yOOBNEeTBOPSIOLLEN NepeMecTUTENBHOMY 3aKOHY™.

OnucaHue TeXHONOrMU BbINOSIHEHUA 3afaHNA

TecT BbINONHAETCHA B MMCbMEHHOM BUAE NOCNE U3yYEeHUs1 COOTBETCTBYHOLLIETO TEOPETUYECKOrO
mMaTepuana.

Kputepumn oueHku:

OueHka «3a4TeHO» CTaBUTCSA, eCrnv AaHbl BEPHble OTBEThI HA 7 1 6onee BONPOCOB, B NPOTUBHOM Criydae
CTYLEHTY cnegyeTt NOBTOPUTb COOTBETCTBYHOLLNIA TEOPETUYECKMI MaTepuan 1 NOBTOPUTb NOMbITKY.

MepeyeHb NpakTUYECKUX 3afaHUI NO anrebpe u Teopumn Yucen (npumepsbl)
1. BbISICHUTb, KakMMu cBoWcTBamMy obGnagaet GuHapHas onepauusi «o», 3adaHHasi Ha MHOXecTBe
AENCTBUTENbHbIX YMCen NpaBUoM:

(va,be R)aob:a—;b.

2. BbISiCHUTb, GyAYT fi1 roMOMOpHbI anrebpbl (Z,+) 1 (2Z,+), ecnv oTobpaxeHue ¢:Z —2Z 3afaHo

no creaytowemy npasuny: (Vx e Z) g(x)=2x .

1 2 -1
3. Boverinte f(A),ecrm a=| 0 1 3| f(x)=x*-2x+7
-1 1 2
4. Boluncnutb onpegenuTens:
1 2 3 4
1 1 -4 3
1 -4 -1 -2
1 3 2 -1

5. WiccnepoBaTb cucteMy Ha COBMECTHOCTb U HalTu e€ pelueHns metoaom lMaycca:
4x, —3X, +2%X; — X, =8,
3X, —2X, + X, —3X, =7,
2X, — X, —5%, =6,
5%, —3X, + X, —8x, =1.
6. YCTaHOBUTb, MMHENHO 3aBUCMMa UNK HeT cucTema BekTopoe 8, = (1;2;3), a, =(1-2;3),a, =(1,2,-3) B

COOTBETCTBYIOLLEM apuUpPMeTN4ecKoM NpoCTpaHcTBe Haa nonem Q.
7. Hantu dpyHOameHTanbHylo cUcTemMy peLleHuin OAHOPOAHON CUCTEMbI YPaBHEHWIA:

2%, —3X, +4X; — X, =0,
2%, —3X, +2X; + 3%, =0,
2%, —3X, + 2%, —11x, = 0.
8. Pewuutb no chopmyne KapaaHo ypaBHenue x° +18x+15=0.
9. Pewuntb MeTonom ®eppapy ypasHeHne X' —2x° +4x* —2x+3=0.
10. [1oNonHUTL MHOroOYrEH 4O CUMMETPUYECKOro, U Bbipa3nuTb Yepe3 OCHOBHbIE CUMMeTpUYeckmne
MHorouneHsl f =x’x, +...
11. HaitTn pauyoHanbHble kopHu MHorouneHa f(X) = x* +4x% +4x% +1.
12. Pa3anoxutb MmHorouneH f(x) Ha HenpuBoguMble MHOXMTENM Hag nonamu Q,R,C:

f(X)=x*+4x° +4x° +1

13. VcKknounTb MppaLmoHanbHOCTb B 3HaMeHaTerne BblpaXeHus! @ 1,0:3 —3a+1=0.
14. PewunTb cpaBHeHne 2x=3(mod 5)
PewnTtb cnuctemy cpaBHeHUi
x=3(mod 11),
x=5(mod 7);
15. C nomoubto cumsona JlexaHapa ycTaHoBUTb, UMEET NN peLLEHNsI CpaBHEHME



x2=404 (mod 523):,

MepeyeHb NpakTU4YeCKUX 3a4aHMN NO NIMHENHOW anre6pe (Nnpumepbl)

Tema 1. Mampuybi u onepayuu Had HUMU
B OAHUE . e
BbluncnuTb nponsseaeHnsa maTpuL:

(239 (359) AT
AxB=(3-41]|.[125]; Cx[]= :
5_c3) \1 3 2 5 1 4 -3 /[{5 430
—-16—-11-15 14 22 2 9 8
3apaHue 2.
MpuBecTn MaTpuupbl K CTyneH4YaTomy BUAY:
1 0 4 -1 3 2 4 4 5 2
2 1 11 2 7 5 9 8 9 3
11 4 56 5[ 5 3 7 9 4 3
2 —1 5 —6 6 5 7 5—-5-3
3apgaHue 3.
Hantu A*B - B*A
A=

1
0
3

(SR N

=N
\-_/

2 3-1
(—1 1 0); B= (
1 2-1
Tema 2. BekmopHbie npocmpaHcmea
3apanve 1. Hantu nuHenHyo kombuHaumio 3a, +2a,—a, cneayoLmnx BEKTOPOB:
a, =(1,2,3-2),a, = (~114;5),a, =(~5;3;6;2)..
3apgaHve 2. Pewntb ypaBHeHne 3a, —4x =5a,. Bektopbl a,,a, B3Tb U3 NpeablayLLero 3afaHus.

Sa/:l,aHme 3. BbIFICHI/ITb, ABNAKOTCA NMn cne,u,yrou_l,me BEKTOPbI J'IVIHeI7IHO He3aBUCMMbIMU
a, =(5:4;31),a,=(3-1,2,2),a, = (81;3,2)

3apaHue 4.
e, =(2,4:3,2),
e,=(4,2;2;8),
BbISsCHUTB, ABNSIETCA N CUCTEMbI BEKTOPOB o —(4'5'8'7) ©asncom npocTpaHcTBa R*. Hantu
3 Yy ]
e, =(6;7;5;3)

koopauHaTbl Bektopa b= (18;24;13;6) B aTom 6a3suce.

Tema 3. Cucmembi nuUHeUHbIX ypagHeHUl
3%, +2X, + X, =5,
3agaHuve 1. Pewuntb cuctemy ypaBHeHu metofom [aycca X, +X, —X; =0,
4%, — X, +5%; =3.
3agaHuve 2. Hantu pyHaamMeHTanbHy0 CUCTEMY PELLEHUA 1 3anncaTb CTPYKTYpY 06Lero pelleHus
X, +2X, + 4%, —3x, =0,
3X, +5X, +6x; —4x, =0,
4%, +5X, —2X; +3x, =0,
3X, +8X, +24x, —19x, =0,

3agaHve 3. Hantu matpuuy, obpaTHyto AaHHON A=

N
w RN
I

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

S AR LR



Tema 4. Onpedenumenu u ux ceolicmea

3apaHue 1.
2 -13 0
4 1 2 -
-3 0 4 1
Bbluvcnute onpegennTens | 1 o 3
3aganue 2. [JaHa matpuua A. [lokaxkuTe, YTO OHa MMeeT obpaTHyt0, U HANAUTE €€ C NMOMOLLbIO
7 -8 4
anrebpanyeckmx LONONHEHUI A-ls 1 _2
6 -5 1
3agaHue 3. BbluncnuTb paHr MaTpuLbl METOLOM OKaNMITSIOLLMX MUHOPOB
1 35 0
2 4 11 1
36 12 3
3apaHue 4.

2X, + X3+ X, =7,
3X, — X, + 2%, — X, =13,
6X, +4X, —X; +3X, =9,

,D,OKa)KVITe, 4YTO CUMCTEMA nMmeeT eanHCTBEHHOE peLlueHne. HewnssecTHoe X3

X, =X, + 2%, — X, =T1.

Hangute no popmyne Kpamepa. Pewnte cuctemy metogom Maycca.

Tema 5. JluHeliHble Npeobpa3oeaHusi u onepayuu Had HUMU
3apgaHue 1. B gBymepHOM BEKTOPHOM NpoCTpaHCTBe ¢ 6a3ncom (el,ez) oTobpaxeHne ¢ nepeBoanT

no6oit BekTop ¢ kooparHaTamm (X;y) B BekTOp ¢ koopauHaTamu (3X —2y; 2X + Y). YcTaHoBMTS,
ABNAOTCH N 3TO OTOOpaXeHne NMHenHbIM onepaTopom. Ecnu ga, To HanTK maTpuLy NIMHENHOrO
onepaTtopa B cTaHaapTHOM Gasuce.

3apanue 2. Hantu matpuuy nnHenHoro onepartopa, nepesogsiuiero sektopsl by, b,,b, cootBeTcTBeHHO

[o]

B BEKTOpbI &, 8,,8;, OTHOCUTENBLHO CTaHAapTHoro 6asuca €,6,,a:

a, =(12,1) a, =(2,33), a,=(3,71),b, = (3,4), b, =(5;2;1),b = (1;1;-6).

3agaHue 3. BoisicHuTb, ByaeT nu NnnMHerHbIM onepaTopom oTobpaxeHne ¢ NPoCcTpaHCcTBa R® B cebs,
ecnm ana mo6oro Bektopa X = (X, X,,X;) € R® BoinonHsetcs: ¢(x)= (X, +2X;,2X, + X5, X, +2X, ). Ecru

Aa, To HaNTK MaTpULY MMHENHOro onepaTopa B cTaHaapTHOM Basuce.
3apanve 4. luHeitHoe oToGpaxeHune ¢ npocTpaHcTea V- B 6asuce a, = (2;1), a, = (1) umeeT matpuuy

Az(g g) Haittn maTpuuy Toro xe otobpaxerus B 6asuce b, =(5;2),b, =(10).

MepeyeHb HAMBUAYaNbHbLIX 3a4aHUK NO anredépe n Teopumn Yucen (Npumepbl)

Tema Anrebpanyeckue CTPyKTypbl

3apaya 1. Ha mHoxectBe A={1, 2, 3, 4} 3agaHo GuMHapHOe OTHOoweHne o. Kakumu cBomcTBamMyn OHO
obnagaeT: a = {<1, 1>, <2, 2>, <3, 3>, <4, 4>, <1, 4>, <4, 1>, <3, 2>, <2, 3>}?

MocTponTtb rpad 1 rpaduk OTHOLLEHUS .

3apava 2. o rpadouky OTHOLLEHUSA o OMNpenenMTb MHOXECTBO A, Ha KOTOPOM OHO 3a4aHo, U CBOMUCTBA
3TOrNo OTHOLWEeHUA:
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3apava 3. o Buay matpuubl A onpegenutb GuHapHoe OTHOWEHME o, 3a4aHHOEe Ha MHOoXecTBe A =
{a, b, ¢, d}, n cBoncTBa aTOr0 GUHAPHOIO OTHOLLEHMS:
01

A=|1 1
00
001

3apava 4. Kaknvn ceonctesamm obnagaet bMHapHoe OTHOWEHNE O Ha MHOXecTBe A, ecnu:
a) A=N un<a,b> € 0 & a < 2b;
b) A=N u <a,b> € 0 & (a+h) penutcaHa 2;

c) A=N un <a,b> €eo0 & azbz?

3apgava 5. Kakoe oTHOLIEHME 3KBMBANEHTHOCTM 3afaeT pa3brneHne MHOXEeCTBA LienblX Yncen:

KnaccoB pa3bueHnss 6eCKOHeYHOEe MHOXECTBO U B KaXKAOM Kiacce COAEPXMUTCA POBHO OOHO Lenoe
4ncno?

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

3apaua 7. [llocTtpouTb NO AaHHOMY pasbueHnto mMHoxectBa M = {a, b, c¢, d} oTHoweHue
9KBMBAmneHTHoCcTn o, ecnu: M= {a}; M, = {b, c}; M3={d}.

3apaua 8. CKonbKO pasnnyHbIX OTHOLLEHUIN SKBUBANEHTHOCTM MOXHO 3agaTb Ha MHoXecTBe M, ecnu:
a) M={a,b,c,d;;b)M={1,2,3}?

3apgaya 9. Pacnonoxute cnegylowme MOHATAS NO MNOPSIAKY MO NPUHUMNY: coaep)XaHue Kaaoro
NnocreayroLero NoHATUA LWMPE, YeM Codep)KaHue npenblayLero:

OvHapHOe OTHOolWEeHue, pedneKCMBHOE OTHOLLUEHWE, [OeKapToB KBaapaT MHOXecTBa, OTHOLLEeHuEe
3KBUBAIIEHTHOCTM.

3apaua 10. [MpoBeputb, ABnsieTcd N OuHapHoe oTHoweHne f oTobGpaxeHnem, w© ecnu ga, TO
obnagaeT N OHO CBOMCTBAMWN UHBEKTUBHOCTU, CHOPbEKTUBHOCTU, OUEKTUBHOCTMU:

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

3apava 23. [okasaTb, 4YTO ecnu cyuwlectByeT OumekTMBHOE oOTOBpaeHne MHOXecTBa Ha ero
cobCcTBEHHOE NOMHOXECTBO, TO 3TO MHOXXECTBO HECKOHEYHO.

3apaua 11. Mo Buay rpacdumka onpegenuTb, SABNAETCS N COOTBETCTBYHOLAA (PYHKUNSA MHBEKLMER,
Clopbekumen, bnekumen:
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3apava 12. (Fpynna nepekntoyaTtenen). HazoBeM repekioyamernemM aneKTpu4eckyto cxemy,
NMEIOLLYIO TPY BXOAa M TPU BbIXO4a, COeAMHEHHbIE NOMapHO B HEKOTOPOM nopsiake. Takux
nepeknyartenen Bcero wecTtb (puc.1).
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Puc. 1. lLlecTb nepekniovartenen
Ha mMHOXecTBe nepekntodarenen onpegenim onepaunio «*» CoOeanHEHNs NepekrnoyaTenen.

¥ ]

b

Hanpumep, B pesynbTate coeamHeHus nepeknodatenen M, n M, (puc. 2) exon 1 Gynet coeanHeH

C BbIXOAOM 2, BXOA4 2 - C BbIXOAOM 3, BX0A4 3 - € BbIXoAOM 1. TOYHO Takoe e COOTBETCTBME MeXay
BXOAAaMW 1 BbIXO4aMW OCyLLIECTBNAET nepeknoyarens ;.

n3omMopdPr3Mom?

n

2

n

3

n

4

Puc.2. PesynbTaT coegMHeHus ABYyX nepeknvarenen
Moatomy MoxHo 3anucatb: 1, * M, = . I1;.
[okasaTtb, 4TO MHOXECTBO NMepekroyaTenen OTHOCUTENBHO onepaumm «*» coeguHEHUs
nepekntovarenen obpasyet rpynny. byget nu aTta rpynna abeneson?
3apaua 13. [lokasaTb, YTO MHOXECTBO BCEX HAaOOPOB (OMKCMPOBAHHOM AMNHBI N, COCTABMEHHbIX U3 0 u
1, o6pasyeT agauTUBHYLO rpynny no onepauum CyMMMpoBaHWs No Moaynto Aea. YUTo npeacrasnser

coboW aremMeHT, NPOTUBOMOMOXHbLIVA MPOM3BOSTIbHOMY 35IEMEHTY a 3TOW rpynnbl?
3apgaua 14. Myctb G = SS— rpynna noAacTaHoBoOK cTeneHn 3. 3aHymepyem ee anemenTol: ¢, =(1,2,3); g,

=(1,3,2); 9,=(2,1,3); g,=(2,3,1); 0.=(3,1,2); 9,=(3,2,1).
Haiitn BCce noarpynnbl B S, 1 BbINUCATb CMEXHbIE KNACChl MO KaXaomn u3 nogrpynn. byayt nu

HavaeHHble NOArpynnbl ABNATECS HOPManbHbIMU AEeNUTENAMMN?
3apava 15. Bcakuii nsomopusm rpynn sBnseTca buekTneHbIM 0TobpaKeHnemM O4HOM rpynnbl Ha
apyryto. BepHo nu, 4To BcAkoe BUEKTMBHOE OTOBpaXkeHne OAHOW rpynibl Ha APYryLo ABMSETCS UX

Tema Anre6panyeckas 3aMKHYTOCTb NOJNIA KOMMNJEKCHbIX Yucen
3apaua 1. 3annwmTe pelweHus cucTemsl B anrebpanyveckon dopme

Z,+2z, =1+1,
3z, +iz, =2-3i
3apaua 2. CyLlecTBYIOT N1 Takne AeNCTBUTESNbHbIE YMCNa X W'Y, ONS KOTOPbIX YMcna z; U Z; ABNATCA

COMPSKEHHBIMU: 2;=8X* — 20i'°, Z,=9x* — 4+ 10yi®?

a)

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

3apaua 3. CKOMbKO peLleHnit MMeeT cucTeMa ypaBHEHWI:

‘Z‘ 23’ 2

z-1+i[=1; '

3apava 4. PelwunTb KBagpaTHOE ypaBHEHNE B KOMMIEKCHbIX YnCnax:
Z2+z+1=0; d)Z°-(3+2i)z+6i=0.

3apaya 5. W3obpasutb Ha

HepaBeHCTBY:

z+1 >|z-2i|.

KOMMIEKCHOW MITOCKOCTU

MHOXXeCTBO

TOYeK,

YL,0BNEeTBOPSOLLMNX



3apauva 6. Hantu Bce 3HayeHus Q/i N NnokasaTb, YTO OHM 0Opa3yloT rEOMETPUYECKYHO MPOrPeCCuio.
3apava 12. Bolumcnutb:

(3 +i/3)"
1,8
27 2

Tembl MHorouneHbl Hag Nonem AeNCTBUTENbHbIX U KOMMNJIEKCHbIX YnCen.

MHorouneHbl Hag NoneM pauuoHanbHbIX YACEN U anrebpanyeckue Yyucna

3apaua 1. Hantn 3HauyeHus Bcex 3nemMeHToB nons kak pacwupeHve GF(2) no HenpuBogmMmomy
MHorouneHy p(x) = X>+x+1.

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

3apava 3. Hantu Bce HenpuBogMMble MHOroYneHbl cteneHn 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+4J2 -3’
3apaua 6. Onucatb cTpoenne nonsa K= Q(a), rae Q — none paumoHanbHbIX YACEN U HAWTU SNEMEHT,
obpaTHbI ona anemeHTa f:

a=+2+ 35, p=35-2 +35;

Tembl  MHoOrouneHol oT oAHOW nepeMeHHOW. MHorouyneHbl OT HECKONbKUMX MepeMeHHbIX.
Teopusa nenMMocTU B KONbLie MHOTO4JIEHOB.

3apaval. Boiumcnutb f(xo):

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

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

) fF(X)=5x>-19x° - 7x* +9x +3; X, =2

d) f(x)=3x*+4x* +5x* +x+ 33, x,=-2.

3apava 2. [lokaxuTe, YTO He cyllecTByeT MHorouneHa P(x) ¢ uensiMm koadpduuneHTamm, ana KoToporo
O4HOBPEMEHHO BbINonHaAwTCs ycnosus: P(6) = 5n P(14) = 9.

3apaua 3. [daH MHorouneH c uenbiMu KoadduumeHTamn. B Tpéx uenbix ToOYkax OH MpUHMMAaET
3HayeHue ABa. [lokasaTb, YTO HU B KAKOM LIENOMN TOYKE OH He NMPUHUMAET 3Ha4YeHNe TpW.

3apaua 4. Kakoit octatok aét x + x> + x° + X2 + x® + x**® npu geneHum Ha (x - 1)?

3apgayva 5. Pasnoxute mHorouneH f(X)no creneHsm aByuneHa (x—2a), a Takke HallTW 3HAuYeHue
MHOrou4nieHa n Bcex ero npou3BogHbIX npy 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. [lonb3yscb opmynamm BueTta, noOCTpoUTb MHOrOYNEH C  AENCTBUTENbHBIMU
KoahdhuumeHTamm cteneHn 4 co ctapinm Ko uUMEHTOM 1, UMEIOLLMIA KOPHU:

NpocCTble KOpHU 2, -1, 1+iun 1-i.

3apaua 7. Haigute kopHu mHorouneHa f(X) = Xx° —15x* + 74X —120, ecnu M3BECTHO, YTO OAWH U3
ero KopHen aBngeTca cpefHUM apupmeTUdecknm AByxX OPYrnx KOpPHEN.

3apgaua 8. MHorouneH x™°+1 pasnaraeTcsi Ha CreayloLlme HENPUBOAUMbIE COMHOXMTENW: X+1, X°+
x+1, X x+1, x*+3+1, x*++ x*+x+1. OnpeaenuTb KOPHM MHorouneHa x“°+1 1 pacnpeaenuTb UX no
HENPUBOAMMbIM COMHOXWUTENSIM. B kayecTBe AenuTens MCnonb3oBaTb MHOTOUNEHbI: a) X*+ x+1; b) x*+
X3+1; ¢) x*+ 3+ X%+ x+1.

3apgaya 9. [lononHuTb crneaytowme MHOroYneHbl 4O CUMMETPUYECKMX U Bblpa3uTb Yepe3 OCHOBHbIE
CUMMETPUYECKME MHOMOYSIEHbI:



D f =x%, +...;

2) f = x2X, X5 +...;
3) f = (X +X,)%+...;
4)f =(X+%X,)+....

MNMepevyeHb MHAMBMAYaNbHbLIX 3a4aHUNA NO NIMHEMHOW anrebpe (npumepbl)

3apava 1. PelunTb cMCTEMY YpaBHEHMWI MYTEM HaxoXOeHUs obpaTHON MaTpULb:
3X +2X, + X, =5 X, —2X, +3X; =6

2X, +3X, —4%, =20

3X; —2X, —5%X; =6

1.1. 2% +3%, + X, =1 1.2.

2X + X, +3%x; =11

3apaua 2. HanTtu paHr Mmatpuubl METOAOM OKaMIEHNA MUHOPOB. 3HA4YeHNs1 NapamMeTpoB B3sATb U3
Tadbnuubl.

2 1 -1 Kk
-1 0 k 5
12 14 -3 -3
k, 7 5 -1
3apava 3. PelunTb OOHOPOOHYIO Ky K, ks CUCTEMY N HANTK eé
byHOAMEHTanbHy cucTemy 5 7 3 PELLEeHNI:
2 5 3

X, —4X, = 4%, + X, —=3%; =0, 2x; +3X, +5%X; —4X, + X, =0,

X, + 71X, +6X; —2X, +6X. =0,
9x, +8X, +4x; —3X, +9x, =0,
7x; +5X, +2X; —2X, +6X; =0

X, — X, +2X5 +3X, —5X; =0,
3x, +7X, +8X, —11x, —3X; =0,
2x; +3X, +5%X; —4X, + X5 =0

3apava 4. Hantu obuiee pelleHne cMcTembl NIMHENHbBIX YpaBHEHUI MeToaoM [aycca

Cucrtema ypaBHEHUN

Cucrema ypaBHeHUm

X, + X, +3X; —2X, +3X; =4,
2x; +2X, +4X; — X, +3X; =6,
3x, +3X, +5X; —2X, +3X; =6,
2x; +2X, +8x; —3X, +9x, =14

2x; —2X, + X3 =X, + X =1,

X, +2X, = X3 + X, —2X; =1,

4x, —=10X, +5X; =5X, +7Xs =1,
2x; 14X, +TX; —7X, +11x, =1

a 0 b
3apava 5. [laHbl ABa MHOXECTBa, cocTodawme 3 Mmatpuu: X =4/c 0 d |a,b,c,d,e, f,geR}, 1
e f g

a 0 b
vy=ilo o0 dlabdgeR}: BbIACHUTB, 06pasyeT N MHOXEeCTBO X BEKTOPHOE MPOCTPAHCTBO C
-b -d g

€CTECTBEHHbIMM OnepaLmnsaMmN CMIOXKEHNUA U YMHOXEHUS Ha Yucno. [lokasaTb, YTO MHOXeCTBO Y
o6pasyeT NnoanpocTpaHcTeo X.



3agaya 6. [laHbl OBa MHOXECTBa, COCTOSILUME M3 MHOMOYSEHOB: X:{ax6+,b’x4+7/x2\a,ﬂ,yeR},
Yz{axﬁ—ax“Jraxz\aeR}. Nokasatb, 4YTO MHOXecTBO X o06pasyeT BEKTOpPHOE MPOCTPaHCTBO C

€CTEeCTBEHHbIMWN onepaunaMn CIIOKEHNA U YMHOXEHUSA Ha YMCIIO, @ Y — ero NoAnpoCTPaHCTBO.
[okasaTb, 4TO B JIMHENHOM BELLECTBEHHOM NPOCTPAHCTBE MHOMOYSIEHOB CTeneHn <N cucrtema

2 o
BekTopoB 1, X, X°,...,X" coctaBnseT 6a3nc, U HaNTV Pa3MepHOCTbL 3TOTO MPOCTPAHCTBA.

3apava 7. Hantn kakon-umbyab byHaameHTanbHbii Habop pelleHnn. 3anucaTb Ha ero OCHOBE Bce
2X, +3X, —2X; —5X, + X5 =0,

peLleHnsi CUCTEMbI YpaBHEHWUM: A% + 2%, + X, +2X, — 3% =0,

—4X, + 5%, +12x, —=5%; =0,

—6X, — X, —4%X; —9%, + 7%, =0.

3apayva 8. Pewntb cuctemy ypaBHeHUn Tpems cnocobamn (Mmetogom [aycca, metogom Kpamepa u
2Xx—-4y+17=3,

X—=5y+3z=-1,

X—y+z=1

MaTPUYHbIM crocobom):

3apaua 9. luHeiiHoe oToBpaxeHne A npoctpaHcTea R® B Gaance a, =(1;2) a, =(2;3) mMeeT MaTpuuy

A :(3 5}, a nuHerHoe oToGpaxeHue B npoctparcTea R® B Gasnce b =(31), b, =(4;2) umeet matpuuy
4 3

B, :(g gj Havit maTpuuy nuHeriHoro otobpaxenus A+B B 6asnce b, b, .

3apgaya 10. HainTn cobcTBEHHbIE 3HaYeHUs 1 COBCTBEHHbIE BEKTOPbI NMMHENHOro onepaTopa,

-1 -5 2
3afaHHoro MaTpuuen | 1 _2 _1|.
4 5 1

OnucaHne TeXHONOrNM BbINOJIHEHUA 3agaHusA

MH,EI,VIBVID,yaJ'IbeIe 3afaHua  MoryTt ObITb npeanoxeHbl O6y‘-IaI'OLLI,VIMC$|, KOTOpble NpoABNAKOT
NOBbILLUEHHbIN MHTEpPEC K npeameTty, nn6o npeTeHayrT Ha UTOroBble OLUEHKN «XOpOoLo» U «OTJINYHOY,
BbIMOJIHAETCA B NMCbMEHHOM BUAE NOCIe N3y4eHna COOTBETCTBYHOLWEro TeoOpeTn4ecKoro matepmana.

KoMnnekT TeCTOBbIX 3aAaHMN AN caMONpoBepku (MPMMepHbIe BapuaHTbl)

Ba3oebili ypoeeHb
3apaHue 1. PelunTe ypaBHeHuUe:

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

4) X:%;

3apaHue 2. Belunucnute onpegenutens pasnoxeHWem no nepBoi CTPOKE:



a b ¢

1 -2 0;

3 1 2
BapVIaHTbI OTBETOB:
1) —4a+2b-5c;
2) —2a-2b-2c;
3) —4a—-2b+7c.

0 1 2
3apanuve 3. Hanagute matpuuy X , ygosnetsopstoLyto ycrosuto , 2A+ X =B rae A:( j;

-11 3
10 -
B= .
(312}

BapVIaHTbI OTBETOB:

1 2 3
1) ;
138)

-2 3 8
2) ;

-9 15
2 13 4
-3 5 13

1 -2 —5]
4) .

3)

5 -1 -4

3apgaHue 4. [JaHbl maTpuubl
2 1

1 -2 3
A= . B=[3 -1
(o 1 2}

-1 1

Haiigute C=A-B n D=B-A. OTBeT fOMmKeH COCTOATb U3 Napbl YACEN (021,d21), ABMAOLLNXCA

anemeHTamu matpuy C n D cOOTBETCTBEHHO.
BapuaHTbl OTBETOB:

2) (0, 1);

4) (1, 3).

3apaHue 5. Hangute 3HaveHne mHorouneHa f (A)
4 -3 5
oT maTpuubl A= ) 1 ,ecnm f(X)=x"—-2x+5.

Ykasanue. MycTtb gaH MHorouneH f(X) = ax’ +bx+c u kBagpaTHas matpuua A. Toraa

f (A) =aA’ +bA+CE, roe E — eavHuYHas MaTpyuLia TOro Xe Nopsiaka, YTo 1 MaTpuua A.
BapwuaHTbl 0OTBETOB:

& )
1) ;
11 -2

) 7 -9 _
) 6 _2 1



N
e —7)

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

1 01
A= 0 0 2]|.
-1 3 1

OTBeT JOMKEH COCTOATb U3 TPONKK Yncen («, [,y ), KaxXaoe n3 KoTopbiX paBHO CyMMe 3fIEMEHTOB,

COOTBETCTBEHHO, NEPBOW, BTOPOW U TPETLEN CTPOK OOpaTHOM MaTpuLbl.
BapuaHTbl 0TBETOB:

1) (-3, -2, -3);

2) (3,2,-3);

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

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

lNoeblwieHHbIlU ypO8eHb
3apaHue 1. Pewunte HepaBEHCTBO:

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

BapVIaHTbI OTBETOB:
1) X €(-=; -6) U (-4; +=);

2) X=-2;
3) X €(-6; -4);
4) X €(4; 6);
3agaHve 2. HanauTe 3HayYeHnst a (eCnu OHW CYLLECTBYIOT), MPU KOTOPbLIX CUCTEMY
{Zx —5y=1,
MOXHO peLwwnTb MeTogoM Kpamepa.

ax+5y=-2a-5
BapwvaHTbl 0TBETOB:
1) npu a = 2;
2)npu a#-2;

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

3apaHue 3. Cnctemy ypaBHeHUN u3 3agaHusa 4 pewmnte metogom Kpamepa, ncnonb3ys gopmynbl

AX A
X= N y= Xy . OTBeT AOMKEH COCTOATb M3 TPoWiKkK uncen (X, Y, AX + Ay).

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

3apaHve 4. laHbl matpuubl A 1 B

xm kxp *
pa3mepbl MaTpuy A n B, obecneunBatoT cyLeCcTBOBaHMe NponsBeaeHns matpuusl AB?
BapwuaHTbl 3HauyeHun (n, m, k, p):

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

Kakue 4yeTBEpku uncen (n, m, k, p) xapakrepusyrowime



3apaHue 5. Onpeaenute pasmepbl MaTpuubl C = A- B, ecnn A n B cornacoBaHHble MaTpuLbl 13
3agaHuna 4.

BapuaHTbl 0TBETOB:

1) 3x4;

2) 4x6;

3) 6x4.

3apaHue 6. Onpegennte, NpU KaKOM 3HAYEHUN @ 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) a#1.

3apaHuve 7. NycTb A n B — HeBbIpOXAeHHbIe MaTpuLbl. Pelunte matpuyHoe ypasHeHne AXB =C.
BapunaHTbl OTBETOB:

1) A*CB™*;
AB

3) CA'B™;

4) A'BT'C.

1 0 0
3apanue 8. lNMpu kaknx 3HaveHnax  padr r(A) matpyubl A=[0 a+2 0 paBeH 1:
0 0 a°-4
BapuraHTbl OTBETOB:

1) a=2;

2) a #12;

3) a=-2.
1 2 3 4

3apnaHue 9. Hangute pewenus cuctembl AX =6 c matpuuen A={0 -1 2 1|, onsa KoToporo
0O 0 50

X, =—1. OTBeT fomKeH COCTOATbL N3 YETBEPKM YnCeEN (xl, Xy, Xg x4).

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

OnucaHue TEXHONOrUU BbINOSTHEHUA 3a8aHUA

TecTbl ANs caMoNPOBEPKM MOTYT BbINOMNHATLCS CTYAEHTAMMU Kak CAMOCTOSITENBHO C NocreayoLLeit
CBEPKOW C KIOYOM, TaK 1 B Napax, ¢ nocrieaytoLlein NpoBepKkori BapuaHToB Apyr Apyra.

Llenb npoBeAeHNs Takux TECTOB — BbisiBNEHWE NPOBENoB B 3HAHUAX U ONpeaeneHne YPOBHS YCBOEHMS!
maTtepuana.



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

lMpumepHbIl eapuaHm
Tema Anrebpanyeckue CTPYKTypbl
3agaHue 1. Onpegenntb, kakon anrebpanmyvyeckon CTPYKTYpPON SABMASETCA MHOXECTBO A:{zn\nez} no

onepaLmm 06bIHOTO YMHOXEHUS.
Tema Anrebpanyeckue CTPYKTypbl
3apgaHne 2. BbiscHUTb, GyayT nm romMomopdHbl anrebpbl (Z,+) u (2Z,+), ecnu oTobpaxeHne

@:Z — 2Z 3anaHo no crieayowemy npaeuny: (Vx € Z) g(x)=2x.

Tema CucteMbl NMHENHbIX ypaBHEHUN
3apaHue 3. ViccnegoBaTb CUCTEMY HA COBMECTHOCTb U HaUTK €€ pelleHuns metogom [raycca:
4x, —3X, +2%X; — X, =8,
3X, —2X, + X, —3X, =7,
2X, — X, —5%, =6,
5% —3%, + X, —8x, =1.

OnucaHue TeXHONOrMun BbINONHEHUA 3aAaHusA

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

KpuTepum oueHku:

OueHka «OTNWYHO» CTaBWUTCHA, €CNU BCe 3adaHus BbIMNOSIHEHbl BEPHO, MOMyYeHbl MNpaBUNbHbIE
YMCreHHble OTBEThI, BCe NpeobpasoBaHns BbINOMHEHbI BEPHO.

OueHKa «XOpoLIO» CTaBUTCA, €CNi BCe Npeobpa3oBaHUs BbINOMHEHbI BEPHO, OAHAKO B BblYMUCMEHUAX
A0NyLLEeHbl He3HaYnTerNbHbIe OLINOKK, NMBO ecnun Npu BEPHOM XOo4e PacCyXAeHWU OOHO U3 3a4aHuin He
[I0BEeEeHO 00 KOHLa.

OueHKa «yOoBMEeTBOPUTENbHO» CTaBUTCA, €Cn B MPOBOAUMbIX NPeobpasoBaHUsaX BbINOMHEHSI
HeobOCHOBaHHbIE UMW HEeBepHble Lark, B BbIYUCINEHMSAX OONYLEeHbl OLWNOKK, NGO MOMHOCTBIO He
BbINOMHEHO OJHO M3 3afaHWiA.

OueHKa «HeydOBMeTBOPUTENbHO» CTaBUTCH, €CMM B MPOBOAUMBIX MPeoBpa3soBaHUAX BbIMOMHEHSDI
HEBEPHO, B BbIMUCMEHMSIX OONYLLEHbI OLUNGKM, NGO NOMHOCTLIO HE BbIMNOMHEHb! ABa 3afaHus.

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

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

x® +18x +15=0.

3apaHue 2. Pewntb metogom Oeppapu ypaBHEHNS:

x* —2x° +4x* - 2x+3=0.

Tema MHOro4neHbl OT HECKOJIbKUX NepeMeHHbIX

3apgaHve 3. [JononHnUTb, ECNN HY>XHO, CriegyoLwme MHOTOUSIEHbl A0 CUMMETPUYECKUX, U BbIPa3uTb
Yepes3 OCHOBHbLIE CUMMETPUYECKNE MHOMOYNEHBI:

f =%, + X%, + X X3 + X X5 + XX, + X, X5,

Tema MHorouneHbl Hag NoneM pauMoHanbHbIX YUcesn U anredpanyeckue yucna
3apaHuve 4. Hantu paunoHanbHble KOPHU MHOroYeHa:
f(x)=x" +4x° +4x% +1.

Tema Anre6paunyeckasi 3aMKHYTOCTb MOJISi KOMMJEKCHbIX Ynucen
3apaHue 5. NckntounTb nppaumMoHanbHOCTb B 3HAMeHaTere BblpaXeHust:
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OnucaHue TeXHONOrMM BbINOJNIHEHUA 3afaHUA

[omaluHasa KoHTponbHas paboTta BbINOMHAETCS B MMCbMEHHOM BUAE MOCIe N3yyYeHus
COOTBETCTBYHOLLEro TEOPETUYECKOro MaTepmana, no BapMaHTam.

Kputepun oueHku:

OueHka «OTNUMYHO» CTaBMTCH, €CNM BCE 3afaHusl BbINOMHEHbl BEPHO, MOMyYeHbl MpaBuIbHbIE
YMCNEHHbIE OTBETHI, BCE Npeobpa3oBaHNs BbINOSHEHbI BEPHO.

OueHka «xopoLLo» CTaBUTCH, ecnu Bce nNpeobpa3oBaHusi BbIMNONHEHblI BEPHO, OAHAKO B BbIYMCMEHUSIX
AONyLLEeHbl He3HaYMTEeNbHbIE OWNOKM, NMBO ecnn Npyu BEPHOM XOA4E PacCyXAEeHWUA OOHO M3 3ajaHuin He
AOBEAEHO 0 KOHUA.

OueHka «yOooOBMETBOPUTENbHO» CTaBUTCS, €CnNM B NPOBOAMMbIX MNpeobpas3oBaHMAX BbIMNOMHEHDI
HeOOOCHOBaHHbIE WM HEBEPHble Lark, B BbIMUCIIEHUAX AONyLEeHbl OWWOKM, NMBO NOMHOCTBbI He
BbINOMHEHO OOHO M3 3afaHWN.

OueHka «HeyaoBNETBOPUTENBHO» CTABUTCS, €CIN NPOBOAUMbIE NPeobpaszoBaHUS BbINOTHEHbI HEBEPHO,
B BbIYMCMEHMAX LONYLLEHbI OLIMOKKN, NMOO NOMHOCTLIO HE BbIMNOMHEHbI TPU 3aJaHus.

KomnneKkT 3agaHun AnNA 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);

3apaHue 2. PelwunTb cucteMbl CpaBHEHWIA:
{ x=3(mod 11),

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

3aganve 3. C nomolubto cuMBona JlexaHapa yCTaHOBUTb, UMEIOT NN PELLEHNs1 CPaBHEHWS:
x?=404 (mod 523);

x?2=99 (mod 601);

x?=219 (mod 383);

x2=47 (mod 73);

x?==231 (mod 101);
3agaHve 4. 3aMeHWUTb JaHHble CPABHEHUSI PABHOCUITbHBIMU MM CPaBHEHWSIMU, CTEMEHW KOTOPbIX HIKE
p, rae p—Mogaynb:

x8—3x7+2x8 +3x4—2x2—1=0(mod 5);

x18—x3+4x—3=0(mod 11);

x8—2x7 4 3x8 4 x5—2x2—x—3=0(mod 5);

x9—3x4+2x3—x+3=0(mod 7);

x1043x5—4x3+x2—3=0 (mod 7);

3apaHue 5.

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

OnucaHne TeXHONOrMM BbINONIHEHUA 3a4aHusA



KoHTponbHas paboTa BbINONHSAETCA B MMCbMEHHOM BUAE NOCE U3YyYEeHUS COOTBETCTBYHOLLENO
TEeopeTNYECKoro marepuarna, no BapuaHtam, ayauTtopHo.

Kputepuun oueHku:

OueHka «OTNUYHO» CTaBMTCH, €CNM BCE 3afdaHus BbINOMHEHbl BEPHO, MOMy4YeHbl MpaBuIbHbIE
YnUCneHHble OTBETbLI, BCe NpeobpasoBaHnsi BbIMOSTHEHbI BEPHO.

OueHka «xopoLlo» CTaBUTCH, ecnu Bce npeobpa3oBaHusi BbIMNONHEHblI BEPHO, OAHAKO B BbIYMCMEHUSIX
AonyLeHbl He3HAYMTENbHbIE OWNOKK, MO0 ecrin Npu BEPHOM XOA4E PacCyXAEHUN OOHO U3 3adaHUN He
AOBEAEHO O0 KOHUA.

OueHka «yOooOBNETBOPUTENBHO» CTaBUTCS, €CNM B NPOBOAMMbIX MNpeobpa3oBaHWsX BbINOSHEHbI
HeOBOOCHOBAHHbIE WM HEBEpPHbIE LlarM, B BbIYMCMEHUSAX OOMyLEHbl OWMOKA, MO0 MNOMHOCTBIO He
BbINOMHEHO OOHO M3 3afaHWN.

OueHka «HeyaoBneTBOPUTENbHO» CTaBUTCHA, €Cnv B MNPOBOAUMbBIX MNPeobpas3oBaHUAX BbINOSHEHDI
HEBEPHO, B BbIMUCIIEHUAX AOMNYLLEHbI OLIMOKN, NMMOO NOMHOCTLIO HE BbINOMHEHbI TPY 3a4aHus.

Tembl aoknagoB u pecepaToB (NMPUMEpPHbLIE)
. PaznuyHble doopmbl npuHLMNa MaTtemMaTU4eCKOn NHOYKLMK
. CncTemMbl ¢ OCHOBHLIM MHOXECTBOM LieNbIX Yncen
. UsomopdHble oTobpaxeHne ynopsgoyYeHHOro nons AencTBUTENbHbBIX YMCEN
. p-agmnyeckme yncna
. HopmuposaHHbie nons
. Anrebpaunyeckme n TpaHCUEHAEHTHbIE Ynucna
. OCHOBHbIE MPUHUUMbBI PaCLUMPEHMS YNCTIOBbIX CUCTEM
. YUncnoskle cUCTEMBI B LLKOSTbBHOM Kypce MaTeMaTuku

O~NOOOAPR,WN -

OnucaHue TeXHONOrnMm BbINOJNIHEHUA 3a4aHUA

PedepaT BbINONHAETCA B MUCbMEHHOM BMAE MNOCME M3YYEHUS] COOTBETCTBYIOLLEIO TEOPEeTMYECKOro
mMartepuana.

KpuTtepun oueHku:

- OLEHKa «OTNMUYHO» BbLICTABMNSAETCA 3a CAMOCTOATENIbHO HamnucaHHbIN pedepaTr Nno TeEMe; yYMeHue
nanaraTb MaTepuan nocneaoBaTenbHO 1 FPaMOTHO, AenaTb HeoOGxoanuMble 0600LLEHUS U BbIBOAbI;

- OLEHKa «XOpOoLUO» CTaBUTCH, ecnu: pedepaTt yaoBneTBOpseT B OCHOBHOM TpebOBaHUSAM Ha OLEHKY
«OTIIMYHO», HO MPY 3TOM UMEET OAMH N3 HEQOCTATKOB: B U3MNOXEHUWN: AONYLLEHbI HeGOomnbLINE Npobensl,
He McKasmBLUME copepXaHue pecdpeparta; AonylleHbl OAMH—ABa HeAo4YeTa Npu OCBELLEHUN OCHOBHOrO
CoAepXaHus TeMbl, UCMpaBfieHHble MO 3amMeyvYaHuio npenogasaTens; AonylweHbl owubka unm Gonee
OBYX HeOo4YeToB MNPU OCBELLEHUN BTOPOCTEMEHHbIX BOMPOCOB, KOTOPLIE JErKO MCAPaBnsilOTCA Mo
3amevaHuio npenogasaTtens. B pedepate MoxeT OblTb HeOOCTAaTOMHO MOMIHO  pasBepHyTa
aprymeHTaums;

- OUEHKa «yAOBNEeTBOPUTENbHO» CTaBWUTCS, €CMK: HEMOMHO MM HenocrneaoBaTenbHO PacKpbITO
coaepxaHue maTepuana, HO nokasaHo obLiee NoHMMaHWe Bonpoca M NPOAEMOHCTPUPOBAaHbI YMEHNS,
[OCTaToYHble ANg fanbHenLWwero YCBOEHNA MaTtepmana; MMenuch 3aTpygHeHns nnu gonyLeHbl ownbkn
B OnpegeneHum TMOHSATUKW, WCMNONb30BaHMM TEPMWUHONOIMK, WCMpPaBfEHHbIE MOCNe 3aMe4YaHun
npenogasaTtensi; CTYAEHT HE MOXET MPUMEHUTb TEOPUIO B HOBOW CUTYyaL M,

- OLUEHKa «HeyaoBIeTBOPUTENIbHO» CTaBUTCS, €CMNN: HEe PacKpbiTO OCHOBHOE COAepXaHue y4yeBGHOoro
mMartepuana; OobHapyXeHO He3HaHue WU HenoHumaHue Oonblen unu Hambonee BaXHOWM YacTu
yyebHOro wmaTepuana; gonyuweHol owunbkn B onpedeneHurM MNOHATMK, NpWU  UCMOMb30BaHMK
TEPMUHONOMNK, KOTOPbIE HE MCNpaBfeHbl MOCre HECKONbKMX 3aMeyaHuin npenopaBaTens; HapylleHa
norvka B W3NOXEHUW MaTepuana, HeT Heobxoaumbix 0600LWEHNA W BbIBOAOB; HeAOCTATOYHO
chopMMpOBaHbl HaBbIKM MMCbMEHHOWN peyu; pedepaTt aBnseTcs nnarnatoMm apyrux pedgepartos 6onee
yeM Ha 90%.

20.2 NMpomexyToyHana aTrecTauums
[MpomexyToyHas aTTecTaumMsa no OUCUMMNIMHE OCYLLEeCTBSETCS C MNOMOLUbIO  Creaytolmx
OLIEHOYHbIX CPeacCTB:

3ayeT c oLEeHKOM BbICTaBNsieTCA Mo pe3ynbTataMm paboTbl Bo 2 U 3 cemecTpax:
CooTHoLWEeHNe nokasaTtenen, KpUTepmeB W LWKamnbl OLEHMBaHMA pe3ynbTaToB O0y4YyeHus Ha
3a4eTe C OLeHKOMn



YpoBeHb
- cchopmmpoBaH Lkana oueHok
Kputepun oueHnBaHnsi KOMNETEHL N
HOCTHU
KOMMEeTeHLNN

Obyyarowutics crnocobeH npuMeHsimb meopemu4veckue 3HaHus 0ns
peweHUsT murnosbix pacyémHbix 3aday U npakmudyeckux 3adaHuli MTosbILEHHbIT
boree 8bICOKO20 YPOBHS CrioxXHOCMU 8 obrnacmu anesebpbl U meopuu OmnuyHo
yuces; akmusHO pabomarsl 8 me4yeHuUe 8ce20 cemecmpa; 808peMs U yposeHb
YCMewHo 8bIrnosiHA UHOusudyarsbHble 3a0aHusi
Obyyarowuticss crnocobeH npuMeHsimb meopemu4yecKue 3HaHus rnpu
pelweHUU murnosbix pac4émHbix 3adad, doryckaem He3Ha4yumesibHbIe
owubKu npu peweHUU npakmu4yeckux 3adaHuli bornee 8bICOKO20 Gasosbiti Xopouwo
ypo8HSs crioxxHocmu 8 obriacmu aneebpbl U meopuu Yuces; pabomarn ypOBeHb
8 meyeHue 8ce20 cemecmpa; 808PEMs U yCriewHO 8bIMOSIHAN
UHOuUBuUOyarbHble 3a0aHUsl.
Obyyarowutics 8 pside criy4aes 3ampyOHsIemcs MPUMEHSIMb
meopemuyecKue 3HaHUs npu PeweHUU muroebix pac4émHbix 3adady,
He ecea0a crnocobeH pewiums fpakmuyeckue 3adaHusi bornee lMopozoeniti Yoosnemsopu-
8bICOKO20 YPOBHSI CIIOXXKHOCMU 8 obriacmu aneebpbl U Meopuu YUcer, ypOBEHb meJibHO
He nposessin 0cobol akmusHoCMuU 8 meyeHuUe cemecmpa, He
cucmemamuyecKu 8blInosiHAN UHOUBUQyasbHbIe 3adaHusl.
Obyyarowutics donyckaem 2pybbie owubKu rpu peweHuu murnoebix
3aday nubo He umeem npedcmasrieHuUs1 0 criocobe Ux peweHusi; He Heydosnemeopu-
pabomarn 8 me4yeHue cemecmpa; cucmemMamuyecku He 8bINOoHSI B meJibHO
uHOueuOyarbHble 3a0aHusl.

MNMepeyeHb BONPOCOB K 3K3aMeHYy No BCeMY KypcCy:
1. BuHapHbIe OTHOLIEHUS U UX CBOMCTBA.
2. KonbLo MHOro4sieHOB OT O4HOM NepeMeHHOM Hag obnacTbio LLENOCTHOCTM.
3.  Anrebpaundyeckue onepaumm Ha MHOXECTBaXxX U UX OCHOBHbIE CBOMCTBA.
4. JlvHenHasi 3aBUCMMOCTb (HE3aBUCUMOCTL) BEKTOPOB NIMHENHOrO NpocTpaHcTBa. KoHeYHOMEpPHbIE K
©ecKoHeYHOMEpPHbIE NMHENHbIE NpocTpaHcTBa. basuc.
5. Onpegenutenu kBagpaTtHon maTtpuubl. CBOMCTBa onpeaenutenen.
6. JlMHenHble NpocTpaHcTBa, NpUMepbl. AKCUOMbI IMHENHOMO NPOCTPaHCTBA. OfieMeHTapHbIe
CneacTBMS U3 aKCMOM FNIMHEMHOMO NPOCTPaHCTBA.
7. PelleHne MaTpuyHbIX YpaBHEHUI. PelleHne cnctemM NMHENHbIX ypaBHEHNA MATPUYHBIM CNocobomMm.
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. OcHOBHbIE CBOWCTBA NMIMHENHOWN 3aBUCUMOCTU BEKTOPOB NIMHENHOMO NPOCTPaHCTRA.
MoanpocTpaHcTBa NIMHEMHOrO NPOCTPaHCTBA.
11. MwuHopbl 1 anrebpaunyeckue gononHeHus. BeluncneHne paHra maTpuubl METOAOM OKaNMIISOLLINX
MWHOpPOB.
12. YMHOXeHue maTpuy u ux ceonctea. CteneHb MaTpuubl. TpaHCNOHUPOBaHHAas maTpuua.
13. PeweHne cucTem NnMHENRHBLIX ypaBHeEHUIA MeTogoM Kpamepa. CBegeHue CUCTEM JIMHENHbIX
ypaBHEHWI K KpaMepOBCKON CUCTEME.
14. JlnHenHble onepauun Hag MaTpuuamm u Ux CBOMUCTBa.
15. WccnepoBaHune cucTeM NMHENHbIX ypaBHeHun. Teopema KpoHekepa-Kanennu. PeweHne cuctem
NNHENHbIX ypaBHeHUN MmeToaoMm [raycca.
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 NOHATUA. PaBHOCUITBHOCTb CUCTEM NUHENHbIX
YypaBHEHWI.
20. HaxoxageHue obpaTHOM MaTpuubl METOAOM 3reMEHTapPHbIX Npeobpa3oBaHuii.
21. OpgHopoaHasi cucTema fNMHENHbIX ypaBHEHUI, ee PyHAaMeHTanbHas cMcteMa peLueHun.
22. PaHr matpuubl. HaxoxaeHue paHra n 6asuca cucteMbl BEKTOPOB. MI30MOpdn3M NTMHENHBIX
NPOCTPaHCTB.
23. [enumocTb MHOrouneHa Ha aBy4neH (x-a). Teopema besy n KOpHU MHOrouneHa.



24. Anrebpanyeckme CTPYKTypbl C O4HOW OWHApHOW onepaumen: rpynnoug, nonyrpynna, MoHoug,
rpynna. MNpumepsl. MNpocTenwune cesoncTea rpynn.

25. Teopema 0 BO3MOXHOM HanborbLUEM YMCIEe KOPHEN MHOTOYSIEHA.

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 nsomopcmam rpynn, Kosew, u nosen.

29. Teopema 0 geneHmm MHoro4sieHoB ¢ octatkom. HO[ mHorouneHos. Teopema O CyLeCTBOBaHUM U
HaxoxaeHun HOL mHorouneHoB. HOK MHOro4neHoB u ero BblYUCrieHme.

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

31. PasnoxeHne MHoOrourieHa B NpovsBedeHne HENnpUBOAMMBbIX MHOXWUTENEN U ero eqUHCTBEHHOCTb.
HaxoxgeHne HO n HOK mMHorouneHoB npu NOMOLLY PasnoXeHUss Ha HENPUBOAUMbIE MHOXUTENN.

32. TloHATME nNpPOU3BOAHOW MHOrOYfieHa, OCHOBHble CBOWCTBA MNPOU3BOAHBLIX MHOIOYSIEHOB.
BblunMcrneHme 3HayeHW MHOrovrieHa U ero npov3BOAHLIX C MOMOLWbBK cxembl [opHepa. Popmyna
Tennopa.

33. HenpuBoanmble KpaTHble MHOXUTENW U KOPHUM MHorouvneHoB. OCHOBHasi TeopemMa O KpaTHOCTU
HENpMBOOUMOrO MHOXMWUTENs MHorouneHa. OTgeneHne HenpuBOOUMbBIX  KpPaTHbIX  MHOXWUTenewn
MHOroureHa.

34. Teopema O CyLLECTBOBAHMM KOPHSA MHOroYfieHa C KOMMIEKCHbIMU Ko3aduumnmeHTamm (OCHOBHas
Teopema anrebpsl). Cneacteus u3 Heé.

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

36. ConpskKeHHOCTb KOMMMEKCHbIX KOPHEW MHOroyneHa ¢ AeNcTBUTENbHbIMU KO3IhUUNEHTaMMU.
MHoro4neHsbl, HenpMBoAMMbIE Ha NoNeM AeNCTBUTENBHbLIX YMCes.

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

38. LUenble u pauuoHanbHble KOPHM MHorodsieHa ¢ uenoiMm  koaddomumeHTamn. Kputepun
HEeNPUBOAUMOCTN MHOIoOYMeHa ¢ LenbiMn KoadhuuneHTamum.

39. MHorouneHbel € gencTBUTENbHbIMU  KO3ddULMeHTaMn. HenpMBOAUMOCTbL MHOrOYSIEHOB C
JencTBuTenbHbIMU Ko3thdnumeHtTamum.

40. TlocTpoeHune KornbLa MHOrOYIEHOB OT N NEPEMEHHbIX.

41. CTteneHb W rnekcukorpadguyeckoe ynopsgodeHne MHorodfieHa OT N nepemMeHHblX. [loHaTne
NpMBOOAMMOrO MHOTOYIIEHa OT N NepPeMEHHbIX. TeopeMa 0 pas3noXnMMOCTU MHOMOYIEHa OT N NepeMEHHbIX
B Npou3BeaeHNe HEMPUBOLAMMbIX MHOXUTENEN U ero eUHCTBEHHOCTb.

42. CummeTpuyeckme MHorouvneHsl. OCHOBHas Teopema 0 CUMMETPUYECKUX MHOrodneHax. Teopema o
€0WHCTBEHHOCTM NpeacTaBrneHuss CMMMETPUYECKOrO0 MHOrouYfieHa B BMAE MHOroYfieHa OT OCHOBHbIX
CYMMETPUYECKNX MHOTOUSTEHOB.

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

44, TlpocTble yMcra M UX ponb B KoMbLe UenbiX 4ucen. KaHoHuyeckass cdoopma uenioro 4uicna.
Teopema 0 eANHCTBEHHOCTU Pa3fiOXXEHUsI Ha NPOCTbIE MHOXUTENN.

45, CpaBHeHusi BTopown cteneHn. Cumeon JlexxaHgpa.

46.  DyHKUMU LXJ, {X} “ ux ceouctea. MynbTUnnMKatuBHbIe yHKUMW. HYucrno v cymma aenvtenen

HaTypanbHOro Yncna.

47. AkcnomaTuyeckoe MnocTpoeHue Mons AEeNCTBUTENbHbIX YUCEen Kak MWHUMAaNbHOMO pacluMpeHus
nons pauuoHanbHblX yucen. CyllecTBOBaHWE Mons OEeUCTBUTENbHLIX Yucen. YNnopsgovyeHHoe none
AEeNCTBUTENbHbIX Yncen.

48. OyHkuma Mébuyca. PyHkuna dunepa.

49. T[lpenctaBneHne OeNCTBUTENbHbBIX YNCEN AeCATUYHbIMU Apobsamu. [pyrve onpeneneHns cucTemsl
AENCTBUTESbHBIX YUCEN: C MOMOLLLIO MOHATUA CEYEHUS U BEPXHEW rpaHuubl; C MOMOLLLIO MOHATUS
dyHOamMeHTarnbHON nocrneaoBaTenbHOCTU.

50. OcCHOBHble MOHATUS Teopwun cpaBHeHUn. [lpocTenwme cBoMUCTBa cpaBHeHUW. [lonHaa w
npvBenéHHasi CUCTEMbIl BblHETOB.

51. [loHATne HaTypanbHOro psaa. AKcmoMaTnyeckoe NocTpoeHne cucTeMbl HaTypanbHbIx yncen. O
HENPOTUBOPEYNBOCTM aKCMOMATUYECKON TEOPUN HATyparbHbIX YucCern.

52. Teopembl Snnepa n depma.

53. Cucrtema akcuom [leaHo n eé cBoWncTBa. YNoOpAOOYEHHOE MOMyKOMbLO HaTypanbHbIX YWCen.
KoHeuHble 1 CHETHBIE MHOXECTBaA.

54. CpaBHeHus nepBow cteneHn. CUcTeMbl CpaBHEHUI NEPBON CTEMNEHMW.



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

56. CpaBHeHus ntobown cTeneHn No NPOCTOMY U COCTaBHOMY MOAYIHO.

57. AkcumomaTtuyeckoe NocTpoeHme Nons paLmoHanbHbIX YACEN Kak MUHUMAbHOro pacLluMpeHuns
Konbua uenbix Yucen. CyllectBoBaHMe Mons paumnoHanbHbIX Yuicen.

58. [loHATUS NnepBOOGpPa3HOro KOpHs U HAekca. MNepBoobpasHbie KopHU Mo Moaynam p“ u 2p“.

59. Ynopsago4veHHoe none paumoHanbHbIX Ymucen. MNpeacraeneHme paumMoHanbHbIX Ynucen
AEeCATUYHBIMU ApOoBsMN.

60. TMoHATUS N OCHOBHbIE CBOMCTBA YMCIOBBIX N anrebpandecknx CUCTEM.

61. Anrebpandeckas n TpUroHoMeTpudeckas hopMbl KOMMNEKCHOro Yncna. Onepauum Hag KOMMNEKCHBIMM
ymcnammn B anrebpanyeckon 1 TpUroHoMeTpudeckomn coopmax. [JBoriHbIe 1 AyarnbHble Yncna.

62. Cucrembl KBaTEPHMOHOB M TUMNEPKOMMMEKCHbIX uyucen. O6wwuin B3rMsg Ha OEUCTBUTENbHbBIE,
KOMMIEKCHbIE YMcna 1 KBaTepHUoHbI. [Npeaen pacumpernst YncnoBbix cuctem. Teopema ®poberunyca.

OnucaHne KpuTepuMeB M LWKalbl OLEHMBaHUA KOMMETeHUMN (pe3ynbTaToB OOy4vYeHus) npwm
NPOMEXYTOYHOMN aTTecTauum

[nsa oueHnBaHMA pesynbTaToB 0O6y4YeHMs Ha 9K3aMeHe MUCMOMb3YTCA crneayoLwme nokasarenu:
1) 3HaHMe OCHOB N 3aKOHOMEpPHOCTEN anredbpbl U TEOPUN YUCenT;

2) yMeHUe CBs3biBaTb TEOPUIO C NPAKTUKON;

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

Ana oueHuBaHWA pesynbTaToB OOY4YeHWs Ha 3Kk3amMeHe wucnonb3dyeTcs 4-6annbHas Lwkana:
KOTIIMYHO», «XOPOLUOY», «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBLHOY.

CooTHowWweHne nokasaTenen, KputepmeBs KM LWKalbl OoUeHMBaHUA pe3yNbTaToB O6y‘-IeHI/IFI Ha
J9K3aMeHe.

YpoBeHb
cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun

KpVITepI/II/I OLIeHNBaHNA KOMNETEHLUNI

Obyuyarowutics 8 nonHou mepe eradeem meopemuyecKuMu 0CHo8amu
aneebpbi U meopuu Hucesi, criocobeH unmocmpuposams omeem
npumepamu, hakmamu, daHHbIMU Hay4YHbIX uccriefosaHul, lNoebiweHHbI
MPUMEHAMb Mmeopemu4ecKue 3HaHUs1 Ol peweHUs murnoebix ypOBeHb
pacyémHbix 3aday u npakmuyeckux 3adaHuli 6oree 8bICOKO20 YPOBHS
crioxHocmu 8 obriacmu aneebpbl U meopuu Yucen

Obyyarowuticss enadeem meopemuyecKUMU ocHogamMu aneebpsbl U
meopuu yuces, criocobeH uncmpuposams omeem npumMepamu,
ghakmamu, MpUMeHsIMb MeopemuYyeckue 3HaHUs npu peweHuu ba3zosebill
murosbix pac4émHbix 3aday, 0orycKkaem He3Ha4yumesibHbIe OWUbKU ypo8eHb
npu peweHuu npakmu4Yeckux 3adaHuli 6osiee 8bICOKO20 YPOBHSI
croxHocmu 8 obiacmu anzebpbl U meopuu Yucerl.

Obyyarowutica enadeem yacmu4HO meopemuyecKkuMu ocHogamu
aneebpbl U meopuu Huces, hpazmeHmapHo crnocobeH
unncmpuposames omeem npumepamu, hakmamu, 8 pside cryyaes
3ampyOHsemcs NPUMeEHSIMb Meopemu4yecKue 3HaHuUs npu peweHuu
murosbix pac4émHbix 3aday, He eceada criocobeH pewiums
npakmuyeckue 3adaHusi 6osiee 8bICOKO20 YPOBHS CITOXHOCMU 8
obnacmu aneebpbl U Meopuu Hucerl.

Omeem Ha KOHMPOJIbHO-U3MePUMesbHbIU Mamepuar He
coomeemcmasyem ftobbiIM mpeM U3 rnepeyucsieHHbIX rnokasamesed.
Obyyarowuticss deMoHcmpupyem ompbi8OYHbIE, hpacMeHmapHbIe -
3HaHus, dorlyckaem epybbie owubKu rpu peweHuu murnoebix 3aday
nubo He umeem ripedcmasneHusi 0 crnocobe ux PeweHus.

Omnu4Ho

Xopouwio

lMopozoeniti Yoosnemsopu-
ypo8eHb meJsibHO

Heydosnemeopu-
mersibHO




JINCT COrMACOBAHUA
PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHnune nogrotosku: 44.03.05 Negarormdyeckoe obpasoBaHue (C AByMSA npohmnamm
NnoaroTOBKMN)

Mpodunu noarotoBkn: MatemaTtuka. MHpopMaTnka n MHPOPMaLMOHHbIE TEXHOMNOMNN B
obpasoBaHun.

HassaHue aucuunnuubl: ANFTEBPA M TEOPUA YUCEN (C NMNMHEMHOW ANMEBPON)

dopma oby4veHna: ovHas, 3ao4vHasi

OTBETCTBEHHbIN UCNOMHUTENb

3aBeqyowmmn kacegpon
€CTeCTBEHHOHaYy4HbIX 1 06weobpa3oBaTenbHbIX
OVCUMNIINH CE.3w3mH_ . 20

NcnonHutenb

HoueHT kadeapbl
€CTECTBEHHOHaY4HbIX 1 06weobpa3oBaTenbHbIX

ANCUMMINH JI. B. JlobognHa . 20
COIMACOBAHO
[lekaH
TEeXHOMOoro-negarornyeckoro
akynbTeTa . KO. AnekceeBa . 20
M.IT.
3aBeqyowmmn 6GubnmnoTekon H.B. MotopnHa __ . 20
M.IT.
Oupektop MBOY BIMO E.O.AraeBa . 20
«bopucornebckasa rumHasums Ne 1»
M.IT.

Mporpamma pekomeHgoBaHa HMC ®dununana, npotokon Ne 1 ot 31.08.2018 r.



