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MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Knnoep M.W. kadbenpa Bbicluel
MaTeMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
mkinder@kpfu.ru ; oOUeHT, K.H. (goueHT) XycanHosa 3.[. kagpenpa BbiCWEN MaTEMATUKUN 1
MaTeMaTM4ecKoro MOAENNpPoOBaHNs OTAeNeHNe nejarornieckoro obpasosaHms ,
Endzhe.Husainova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Anrebpa sIBNSieTCS OAHOMN N3 OCHOBHbIX AUCLUMMMVH, N3yYaeMblX CTyAeHTaMu-MaTeMaTmkamm. 9tm
OMCLMNANHBI (MateMaTnyecknii aHanma, reoMeTpusi u anrebpa) NMeroT psf TOHEK CONMPUKOCHOBEHNS,
a MecTamu 1 NepekpbITUiA, 1 BMECTE COCTaBNSOT PyHAAMEHT, HA KOTOPOM CTPOUTCS BCe 3aaHue
COBPEMEHHOI MaTemMaTnyeckol Hayku. B aToM Kypce 0606bwwaeTcsi OCHOBHOE CoAepXXaHMe WKOTbHOW
anrebpbl, a UMEHHO N3Yy4atloTCs YPaBHEHUSI NPOM3BOJIbHbIX CUCTEM. TEoprsi MHOrO4Y/IEHOB MOCBSILEeHa
N3y4YEeHNIO OOHOMO YPaBHEHNS OT OHOMO HEM3BECTHOrO, MO YXXe NPOVN3BONIbHON CTEMEHN.
PaccmatpuBaeTcsi TakXXe Teopusi CUMMETPUYECKUX MHOTOYNIEHOB 1 €€ NPUNOXEHWS B 9NEMEHTAPHOM
anrebpe. 3Ha4nTENbHOE MECTO OTBOAUNTCS N3YYEHWIO OCHOBHBIX anrebpanyecknx CTpykTyp - rpynm,
Koneu, Nonei, KoTopble MMEOT MHOrOYMCIEHHbIE NpakTuyeckue npunoxexus. Kypc 3aBepluiaercs
N3y4YeHNeM NIMHERHbIX MPOCTPAHCTB M IMHENHbIX onepaTopoB. MHorne BONpPOChl TECHO CBSI3aHbl CO
LWWKOMbHOM MpOrpaMMoii U MOTYT CYyXXWUTb OCHOBOM AJ1S1 WKOMbHbIX (aKyNbTaTUBOB.

LlensiM1 ocBOEHMS AMCLUMNIVHbI SBASIOTCS (DOPMUMPOBaHME NPeACTaBIEHUA O KONbLLE MHOTO4IEHOB
1 None KOMMNEKCHbIX YNCEN, UX MPUNOXEHNAX K aNeMeHTapHol anrebpe, goopMmpoBaHme
npencTasneHunin 06 anrebpanyeckmx CTPyKTypax, kak 6asnce NoCTPOEHUS WKONbHOW MaTeMaTUKy;
03HaKOMMNEeHVe CTYAEHTOB C KPyroM 3a4ay KlacCuyYecKol U coBpeMeHHOo anrebpbl; NposiCHeHNe
ponsi anrebpanyecknx NOHATUIA BO B3aMMOCBSI3N C OPYrMN MaTeMaTUYeCKUMM OUCLMNIMHAMU;
ccbopMmpoBaTh y CTYOEHTOB 3/IEMEHTbI MaTeMaTMYeCKO KyNnbTypbl, KOTOPble CMOryT 0becne4nTb
SICHOE MOHVMMaHWe CMbICNa 1 3Ha4YeHNst pa3aenoB MaTeMaTUKK, N3y4aeMblx B LKONE.

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.1 NpodeccroHanbHbIin" 0CHOBHOM
obpasosaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
BapuaTtusHoi Yyactu. OcsamBaeTtcs Ha 1 Kypce, 1, 2 cemecTpbl.

JaHHas yyebHas oucumnnvnHa BkntoveHa B pasnen " b3.B.1 MpodeccuoHanbHblii" 1 0THOCUTCS K
BapuatneHoi yactun. OcsamBaeTtcs Ha 1 kypce ( 1, 2 cemecTpbl).

OucumnnuHa "Anrebpa” nsyyaeTtcs B pamkax BapmaTtuBHOM YacTu NpoheccuoHanbHoro unkna b3 B
1 Kypce. Ee nsyyeHne OCHOBbIBAETCS HA TakKMx MaremMatnyeckmx NoHATUSAX, KaK MHOXECTBO,
MHOro4sieH, OYHKUUS, paccMaTprBaeMbIX B LWKOTbHOM Kypce MartemMaTuku, u NpoaonxaeTt pas3sutme
naern n MeTonoB OaHHoro kypca. MoatoMmy, ons ycnewHoro ycsoeHms kypca "Anrebpa” Heobxoanmo
3HaHMe OCHOBHbIX POPMYJI, 3yHaeMblx B WKOMbHOM anrebpe, CBONCTB aneMeHTapHbIX OYHKLNIA,
YMeHue pewaTb KBaaparHble ypaBHEHUS, 3HAHNE OCHOBHbIX 3HaYEHU TPUrOHOMETPUYECKMX
OYyHKUUNA.

Kypc "Anrebpa" nmeet cBs3M C ApyruMmn Mmatematnieckmmy gucumnnnHamm. Hanpumep, pasaensi
"IlnHeliHble npocTpaHcTBa" 1 "JlnHenHble onepaTopbl” TECHO CBSA3aHbl C KypcoM "lreomeTtpus”,
KOTOPbIA AaeT Ans AaHHOro pasaena MHOrodncneHHble npumepsl. B cBOKO ovepenb reometpus
aKTUBHO MCNOMb3YeT NOHATUSA NMNHENHO-3aBUCUMOM U NNHENHO-HEe3aBNUCMOM CUCTEMbl BEKTOPOB,
KOTOpbIE N3Yy4atloTCs B Kypce anrebpbl. YMeHVe onepmpoBaTth KOMMAEKCHBIMUA YUCNAMM U 3HAHWE
TPWUrOHOMETPMYECKOW (DOPMbI KOMMIEKCHOrO Yncna Heobxoaunmbl Ansg naydeHms kypca "Teopus
JOYHKLNIA KOMMIEKCHOrO NepeMeHHoro".

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowmne KOMNeTeHUUN:
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Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

CrlK-10 cnocobeH NoOHMMATb YHMBEPCANbHbI XapakTep 3aKOHOB JIOTUKM
(npodhbeccunoHanbHbie MaTemMaTUYeCKnx paccyXaeHun, Nx NPUMEHNMOCTb B
KOMMeTeHLMN) pasnnMyHbIX 06NaCTAX YENOBEYECKON AEATENBHOCTU

BNafeeT COBPEMEHHBIMU POPMaNN30BaHHbIMU
CrlK-11 MaTemMaTnyecKnuMmn, MHEPOPMALMOHHO-NOTNYECKUMU 1
(npodbeccuoHanbHbie NOTMKO-CEMAHTUYECKUMMN MOLENAMN U METOLAMM
KOMMETEHLMN) npeacTaeneHus, cbopa n obpaboTky MHopMaLmn ans

y4yebHbIX Lenei
Crik-12 BnafeeT MaTeMaTUKOM Kak yHUBEPCANbHbIM S3bIKOM HayKu
(MpodpeccmonantHbie CPEeLCTBOM MOAeNn OBaHVIS):FlBﬂepHVIVI N NPOLECCOoB Y
KoMMeTeHuunn) P P P
CrK-8 BNaAEeT OCHOBHbLIMU MONOXEHNAMM KNACCUYECKUX pa3nenos
(DOCECCHOHANBHbIE MatemaTn4eckon Haykun, 6a30oBbIMU MOESMU 1 METOAAMM
KOMNETEHLAN) MaTeMaTuKn, CUCTEMOI OCHOBHbIX MATEMATUYECKNX CTPYKTYP W

akcmnomaTn4eCkmnm MeTo00M;

CMK-9 BNafeeT KyNbTypoi MaTeMaTu4eckoro MbllNEHMS, NOrM4ecKol

N anropuTMUYECKON KyNbTypPOiA, MONb30BATLCS A3bIKOM
MaTeMaTuku, BblpaxaTb 1 apryMeHTUPOBaHO OOOCHOBLIBATb
MMeloWMeCs 3HaHMS

(npodheccunoHanbHble
KOMMeTeHuunn)

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOHATUA TEOPUN KOMIMIEKCHbLIX YNCEST, TEOPUN MHOIO41€HOB, TEOPUN anre6pa|/|quKV|x
CTPYKTYp, TEOPUN NINHENHbIX NPOCTPaHCTB N TEOPUN NUHENHbIX ornepartopos; onpeneneHnsa n
CBOWCTBA MateMaTU4ecknx 0O bEKTOB B 3TUX o6nacmx; dOOPMYNNPOBKU yTBep)I(,D,eHMIZ, MeTobl
JokKasaTenbCcTBa OCHOBHbIX U3 HUX, BO3MOXHble cdoepbl NX le/lﬂO)KGHI/IVI B WKONbHOW MaremaTtuke

2. DONIXEH yMeTb:

pewatb anrebpanyeckne 3afayv BbIYMCIUTENBHOIO 1 TEOPETUHECKOrO XapakTepa,
apryMeHTMpoBaHHO 060CHOBbLIBATb OCHOBHbIE MONOXEHUs Kypca "Anrebpa”

3. OONXEH BnaneThb:

anrebpanyeckoi TepMUHONOrMER; MaTeMaTMYeCKM annapatoM TEOPUN MHOTOYSIEHOB, TEOPUK
KOMMIEKCHbIX YACEN, TEOPUM rpynm, Konew, 1 nonei, Teopumn TMHENHbIX NPOCTPAHCTB U NMNHENHbIX
onepaTtopos.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYYEeHHblE 3HAHWUS Ha NPaKTUKeE.

4. CTpyKTypa U cogepXxaHue AUCLUMNIUHBI MOAYNS
Obwas TpyaoeMKoCcTb AucumnamHbl coctaensiet 10 3a4eTHbIx(ble) eanHunu(bl) 360 Yaca(oB.).
dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBI 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yoo0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MOAYIO
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TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPyAO0EeMKOCTb Tekywme doopmbl
N ,D,ulc\:nuunnunbll CemecTp), emg cTpa (B yacax) ‘I’("(')"'HTpg; ﬂp
oAyna Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
KOHTPONbHas
paboTta
g, |joma 1. Kownnekehsie |4 | 14 | g 0 8  |nomawree
3apaHve
o, |Tema 2. Baepenue b 1 | 58 | 8 0 8 |oananmo
" |TE0pMIO MHOIOYNEHOB
Tema 3. Henpusoanmbie noMallHee
3. |[MHOro4neH.bl 1 9-12 8 0 8 3apaHue
noMallHee
3apaHve
4. Lﬁg?oﬁhgggsm 1 13-15 6 0 6 KOHTpONbHas
paboTta
nomallHee
Tema 5. MHorouneHbl ot 3apaHue
5. |[HeECKONbKMNX 1 16-18 6 0 6 KOHTpONbHas
nepeMeHHbIX paboTta
noMallHee
3apaHuve
6. [Tema 6. 'pynnbl 2 1-5 10 0 14 KOHTpONbHas
paboTa
nomallHee
7. |Tema 7. Konbua v nons 2 6-7 4 0 6 3agaHue
Tema 8. PacwupeHnue KOHTpONbHas
8. |nons. Anrebpaunyeckme 2 8-10 6 0 8 paboTta
yucna.
o omauwHee
Tema 9. JlnHenHbIe A
9'|1p00TpaHCTBa 2 11-13 6 0 10 3apaHve
omauwHee
Tema 10. EBknunoosbl A
10'ﬂpOCTpaHCTBa 2 14-15 4 0 6 3apaHuve
nomallHee
o 3apaHne
11|Tema 11. JiunenHsie > |1618]| 6 0 10 |koHTponbHas
onepartopbl pabora
Tema . Itorosas 9K3aMmeH
1 0 0 0
doopma KOHTpOns
Tema . Ntoroeas 5 0 0 0 9K3aMeH
doopma KOHTpons
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Buabl v yachbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 72 0 90

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. KoMnnekcHble yncna
JNleKLMOHHOe 3aHsiTne (8 yaca(os)):

1. MHOXeCTBO KOMMNEKCHbIX Yncen. OCHOBHblE CBONCTBA Onepaunii CNoXeHNs n yMHoXeHus. NMone
KOMMNEeKCHbIX Yncen. MHmmas eonHmua. Anrebpanyeckasi goopma 3anmcu KOMAIEKCHOro Yymucna.
LeicTBma Han KOMNAEKCHbIMU Ycnamu B anrebpandeckoi goopme. 2. ConpsiXeHHble KOMMNEKCHbIe
yucna u ux ceomctea. Moaoynb 1 apryMeHT KOMNAEKCHOro Ynucna. TpuroHoMeTpudeckas oopma
3anncy KOMMNAeKCHoro yncna. [encrems Han KOMMAEKCHbIMY YACaMU B TPUTOHOMETPUYECKOM
doopme. 3. BosseneHue B cTeneHb KoMNekCHbIX Yncen. dopmyna Myaspa. VI3BneyeHne kopHs n3
KOMMNEeKCHbIX Yncen. 4. KopHu ua eanHnubl. MNepoobpasHble KOpHM U UX CBOCTBA. PeleHune
OBYYNIEHHbIX YPaBHEHWUIA.

naboparopHas pabora (8 yaca(oB)):

1. [leiicTBUS Ha o KOMMIEKCHBbIMK Ynucnamm B anrebpanyeckoit popMe. 2. FeomeTpuyeckas
NHTeprpeTauns KOMMNIEKCHbIX Yncen. TpuroHometpuyeckas goopma 3anmcu KOMMnnekCHoOro 4ymcna.
Jenctens Han KOMMNEKCHbIMU Yucnamm B TpUroHoMeTpuydeckon dpopme. 3. BosseneHve B cTeneHb
KomnnekcHblx yucen. dopmyna Myaspa. /13BneyeHre KOpHS U3 KOMMNEKCHbIX yncen. 4. PelweHne
JBY4YNEHHbIX YPaBHEHWI.

Tema 2. BeepeHne B TeOp1i0 MHOro41eHOB
NeKLuMoHHoe 3aHsiTne (8 yaca(os)):

5. Konbua 1 nons. Obnactb uenoctHocT. MHOrouneHsl 0T 0fHO nepeMeHHol. Anrebpanyeckoe
paBeHCTBO MHOro4neHoB. [encTBusa Han MHorovneHamm u nx ceonctea. KonbLo MHOro4neHos. 6.
CrteneHb MHOro4neHa. Teopema o CTeneHn CyMMbl 1 MPOU3BEOEHNS. SHA4YEHNE N KOPHU
MHoroudneHa. Teopema beay. Cxema ["opHepa. KpaTHble KopHW. Teopema 0 Yncne KopHein
MHoro4neHa. 7. ®yHKUMoHanbHoe paBeHCTBO MHOMO4/IEHOB. DKBUBANIEHTHOCTb ABYX ONpeaeneHuni.
JLleneHne MHOro4neHoOB C OCTaTKOM Han AaHHbIM noneM. Hambonbwwii obwwnin nenutens (HOL) aByx
MHoro4neHos. Ceonctea HO L. 8. Anroputm Esknnaa. BaanMHO-npocTbie MHOrO4NeHbl U UX
cBoricTBa. HammeHbluee obuiee kpatHoe (HOK) aByx MHOrO4NEHOB.

naboparopHas pabora (8 yaca(oB)):

5. [lencTBns Hap MHOro4YneHamun n nx csonctea. 6. CteneHb MHOroYneHa. 3Ha4yeHne n KOpHU
MHoro4neHa. lNMprnmeHeHve Teopembl besy. NpumeHeHune cxembl TopHepa. KpaTtHble KopHW. 7.
JleneHve MHOro4NeHOB C OCTATKOM Han AaHHbIM noneM. HaxoxaeHue Hanbonbwero obuero
nenutena (HOJL) nByx MHorouneHos. 3agaym Ha ceorctea HO /L. 8. 3apayn Ha npuMeHeHne
anroputMma Eeknmpa. B3avMHO-NpOCTble MHOIO4YEeHbI U X CBOMCTBA. HaxoxaeHne HaMMeHbLero
obwero kpaTtHoro (HOK) oByx MHOro4neHoB.

Tema 3. HenpuBoauMble MHOrOYNEHbI
JNIeKLMOHHOe 3aHsiTne (8 4aca(os)):

9. MprBoAUMbIE N HENPUBOLMMbIE MHOIOYEHbI. CBOMNCTBA HENPUBOLAMMbBIX MHOMO4/IEHOB.
PasnoxeHne MHOro4neHoB Ha HeNpUBoAMMblE MHOXUTENW. KaHOHNYeckoe pasnoxeHue. 10.
lMpounssonHas MHorodneHa. dopmyna Tennopa n MaknopeHa. HenpveBoanmble KpaTHblE MHOXMUTENN.
11. PaanoxeHne MHOrouyneHa Ha KkpaTtHble MHOXUTenn. MHOro4neHbl C KOMMANEKCHbIMU
KoadodomumeHTammn. OcHoBHas Teopema anrebpbl (be3 gokasaTenbCTsa) U CNeAcTBMS U3 HETO.
KaHoHu4eckoe pasnoxeHue Hag noneM KoOMinekcHbix yucen. dopmynsl Bueta. 12. MHOro4neHsol ¢
NenCcTBUTENbHBIMU KO3dhdouLIMeHTaMn. Teopema 0 KOMMNEKCHbIX KOPHAX MHOro4neHa ¢
NeACTBUTENbHBbIMU KO3hdMLUMEHTaMUN. HACNO KOMMNEKCHBIX U OeACTBUTENbHbIX KOPHEN MHOroYneHa
C OENCTBUTENbHbIMU KOpdmumneHTamn. KaHOHMYECKOE pasnoXeHne Hag nonem AenCTBUTENbHbIX
yumcern.

naboparopHas pabora (8 yaca(oB)):

KETPOHHBH
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9. 3agayu Ha pasnoxeHre MHOrO4YNEeHOB Ha HENPUBOAMMbIE MHOXUTENWN. HaxoxaeHne
KaHOHW4Yeckoro pasnoxeHus. 10. PeweHne 3agay no goopmynam Tennopa n MaknopeHa. 11.
PasnoxeHve MHoro4neHa Ha kpatHble MHOXUTENN. MHOro4neHbl C KOMMIEKCHbIMU
kKoatppuumeHTamu. NprmeHeHne popmyn Bueta. 12. PeweHne 3apay Ha MHOro4neHbl €
OeCTBUTENbHbIMU KOadhdomumeHTaMn. KaHoHnYeckoe pasnoxeHune Hag rnoneM 0encTBUTENbHbIX
yucern.

Tema 4. KOpHU MHOrou4sieHOB
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

13. YpaBHeHus 3-4 ctenenun. (Metog KapaaHo n meton ®eppapu). 14. MHOrouneHbl ¢ LenbiMu
KoagpdomumeHTamu. PaunoHanbHble KopHWU. KpuTepuin HenpueoaMMoCTn dr3eHwTenHa. 15.
["paHuubl gencTeuTenbHbIX KOpHen. OTaeneHve 0encTBUTENbHbBIX KOPHE MeTonom Ltypma.

naboparopHas pabora (6 4aca(oB)):

13. PeweHune ypasHeHun 3-4 ctenenun. (Metog KapoaHo n metog ®eppapu). 14. HaxoxaeHvne
paumnoHabHbIX KOPHEN MHOro4eHa ¢ LenbiMy KosadpguuneHtamu. NpumeHeHne kputepus
HenpMeBOOMMOCTM dM3eHwWwTenHa. 15. PeweHne 3a0ay Ha oTaeneHne encTBMTENbHbIX KOPHEN
MHoro4neHa metogom Ltypma.

Tema 5. MHOrouneHbl OT HECKONbKUX NepeMeHHbIX
JNIeKLMOHHOe 3aHsitne (6 4aca(oB)):

17. locTpoeHue KosnbLia MHOMO4YNEHOB OT HECKOMNbKUX NepeMeHHbIX. Jlekcukorpadgouyeckmi
nopsaok. CUMMeTprnyecknue MHOro4neHbl. 18. SneMeHTapHble CUMMETPUYECKNE MHOMOYNIEHbI. JlIeMMbl
O CTapleM YneHe CUMMETPMYEcKoro MHorodneHa. OCHOBHas TeopemMa 0 CUMMETPUYECKIMX
MHOro4dneHax. 19. Pe3ynbTaHT 1 ero npunoXxeHus.

naboparopHas pabora (6 4aca(oB)):

17-18. PelwweHne 3a0a4 Ha CBOMNCTBA CUMMETPUYECKNX MHOro4YneHoB. 19. lNpuMeHeHne pesynbtaHTa
npwv peleHnn 3agay Teopun MHOro41IeHOB.

Tema 6. pynnbl
nekuunoHHoe 3aHsitne (10 4aca(oB)):

1. BuHapHas anrebpanyeckas onepaums. KoOMMyTaTMBHblE U accoumaTBHbIE anrebpanyeckne
onepauun. HelitpanbHble 1 CUMMETPUYECKUE SNEMEHTbLI OTHOCMTENBbHO OaHHOW anrebpanyeckol
onepaumun. Anrebpbl 1 anrebpandeckme cuctemsl. 2. Monyrpynna. MoHoua. Mpynna n ee cBoincTBa.
Mpwumepsbl rpynn. Moarpynna. MNepeceyeHne nogrpynn. I'pynnbl nogctaHoBOK. 3. CMeXHble Knacchbl
rpynnbl No gaHHom rpynne. CBOMCTBA CMEXHbIX kKnaccos. Teopema JlarpaHxa. HopmMasnbHbii
nenutenb rpynnbl. Kputepuin HopMmanbHocTy nogrpynnsbl. 4. dakTtop-rpynna. MNpumepsbl. MNopsnok
anemeHTa. Luknuyeckne rpynnbl. CTPOEHME KOHEYHbBIX 1 HECKOHEYHbBIX LIMKAMYECKUX rpynm. 5.
M3omopdpunam n romomopcomam rpynn. Aopo romomopdomama. ECTecTBeHHbI FOMOMOPJOV3M.
Teopema o romomopdoname rpynmn.

naboparopHasi pabora (14 yaca(os)):

1. PeweHne 3apay4 Ha OCHOBHblE CBOMCTBA BMHAPHBIX anrebpanyecknx onepauuii. 2. PelweHune
3ajay Ha OCHOBHbIe cBoicTBa rpynn. Moarpynna. 3agayv Ha rpynnbl NogcTaHoBoK. 3. [ocTpoeHne
CMEXHbIX KNiacCoB rpyrrbl N0 gaHHown rpynne. lNpumeHeHne Teopemsbl JlarpaHxa. 4. HaxoxaneHve
HOpManbHbIX genutenei rpynnbl. [pyMeHeHne KkpuTepms HopManbHOCTU NOArpynnbl. 5.
lMocTtpoeHne dhakTop-rpynn. 6. PelweHre 3a0ay Ha HaxoXgeHne nopsnok anemeHta. [lloctpoeHve
uuknuyeckux rpynn. 7. PeweHve 3agay Ha n3oMopdgoraM 1 romoMopdounam rpynmn. HaxoxneHve snpa
roMmoMopdm3ama.

Tema 7. Konbua n nons

neKkunoHHoe 3aHsiTne (4 4aca(os)):

6. Konbuo. OcHoBHble cBoncTBa koneu. [Npumepsl. denutenun Hyns. MNoakonbuo. Kputepui
nogkonsua. Naomopcumsm koneu. 7. lNMone. OcHoBHble cBoMcTBa nonew. somopcram nonen.
Yucnosble nons. Xapaktepuctuka nons. CBoncTea nonen KOHEYHON XapakTepuUCTUKK.

naboparopHas pabora (6 4aca(oB)):

8.PelweHre 3ana4 Ha OCHOBHbIE CBOMCTBA Konew,. Yucnosble konbua. 9. MpuMeHeHne Kputepus
nogkonbua. 10.PeweHne 3anay Ha OCHOBHbIE CBOMCTBA noneit. Yucnosble nons.

Tema 8. PacwumpeHue nons. Anrebpanyeckue yucna.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

8. Nognone. PacwupeHue nons. KoHevyHoe pacwupeHme. CteneHb pacwumpeHus. Teopema o
cTeneHsix. Anrebpanyeckne n TpaHcLUeHAeHTHble Yncna. MrMHMManbHbIA MHOTO4YEH
anrebpawnyeckoro yucna. 9. NpocTtoe anrebpanyeckoe pacwmpeHune. CoctaBHble anrebpanyeckne
pacwupeHmns. CBA3b KOHEYHbIX 1 anrebpandeckmx pacwmupexuii. OcsoboxaeHne ot
nppaumoHanbHoCTV B 3HameHatene apobu. 10. MpunoxeHns Teopun anrebpanyeckux Yncen K
3afa4aMm NOCTPOEHNS C MOMOLbIO LIMPKYNS 1 NMHEnKN. 3anayv yaBoeHns Kyba, Tpucekumm yrna,
KBagpaTtypbl Kpyra u noCTPOEHUS NPaBUIbHOrO CEMUYToNbHUKA.

naboparopHasi pabora (8 yaca(oB)):

11. NocTpoeHue pacwupeHun nonen. CteneHb pacwmpeHns. 12. PeweHne 3anay Ha
anrebpanyeckune n TpaHCUEHAEHTHble yncna. HaxoxaeHme MMHUManbHOro MHOro4YIeHa
anrebpawnyeckoro ynucna. 13. PeweHne 3anay Ha NpYMEHEHNE CBOMCTB NPOCTOro anrebpanyeckoro
pacwmperus. CoctaBHble anrebpanyeckme pacwmpeHuns. CBa3b KOHEYHbIX U anrebpanyeckmx
pacwmpeHunii. 14. PeweHune 3apay Ha 0CBOBOXAEHME OT MppaUMOHaNbHOCTV B 3HAMeHaTene opoow.

Tema 9. JInHeHble NpoCTpaHCTBa
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

11. JlnHerHble npocTpaHcTea. [pnMepbl NIMHENHbIX NPOCTPAHCTB. JIMHenHas 3aBUCUMOCTb U
HEe3aBNCKMMOCTb CUCTEMbI BEKTOPOB. DKBUBANIEHTHbIE CUCTEMbI BEKTOPOB M TeOopemMa 06 ux paHre.
OnemeHTapHble Npeobpa3oBaHnsi CUCTEM BEKTOPOB. 12. basnc n pasaMepHOCTb NNHEAHOMO
npocTtpaHcTea. KoopauHatel Bektopa. lNognpocTtpaHcTeo. Kputepuii nognpocTtpaHcTea. JInHenHas
obonoyka cuctembl BekTopos. 13. CymMMma, npsimasi cyMma 1 nepeceyeHne noanpocTpaHCTB.
Teopema 06 nx paamepHocTn. JlInHeliHoe MHoroobpasue. 13oMopdhnam NMHENHbIX MPOCTPAHCTB.
Teopema 06 nsomopdmsme.

naboparopHas pabora (10 4aca(oB)):

15. PeweHune 3a4ay Ha OCHOBHbIE CBOMCTBA IMHENHbBIX MPOCTPaHCTB. [loka3aTtenbCTBO NMMHENHOW
3aBMCVMOCTM 1N HE3ABMCUMOCTW CUCTEMbI BEKTOPOB. DNeMeHTapHble Npeobpa3oBaHnst CUCTEM
BEKTOpOB. 16. HaxoxneHue 6asnca n pa3mMepHOCTU IMHEeNHOro npoctpaHcTea. KoopanHathl
BekTopa. 17. NoanpoctpaHcTBo. Kputepuin nognpoctpaHcTea. JlInHeliHas 06onoyka cucTembl
BEKTOPOB. 18. HaxoxaeHne cyMMbl, MPSIMO CyMMbl U nepecedeHns noanpocTpaHcTse. 19. 3agaun
Ha nMHeHoe MHoroobpasue.

Tema 10. EBkNnMOo0BbI NPOCTPaAHCTBA
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

14. CkansipHoe npoun3seneHne BeKkTopoB. EBkNMOoBo npoctpaHcTBO. OpTOroHanbHOCTb BEKTOPOB.
CeowicTBa opTOroHasnbHblx cucteM. Hopma Bektopa. 15. OpToroHasnbHbIn 1 OPTOHOPMUPOBAHHbIN
6asunc eBknmaosa npoctpaHcTea. OpToroHanbHOe AOMNONHEHUE. TeopeMa 0 NPSIMO CyMMe
NoANpPOCTPaHCTBA N €ro OPTOroHaNbHOro AONONHEHNS. VI30MOPGOM3M eBKINO0BbIX MPOCTPAHCTB.

naboparopHas pabora (6 yaca(oB)):

20. PewweHve 3an0a4 Ha CBOMCTBA CKansipHOro npousBefeHns BeKkTopos. EBKIMO0OBO NPOCTPAHCTBO.
21. [lokazaTenbCTBO OPTOroHanbHOCTN BEKTOPOB. Hopma BekTopa. 22. HaxoxaeHune
OPTOroHaNbHOro 1 OPTOHOPMUPOBAHHOrO 6a3unca eBknnMaoBa NPocTpaHcTea. HaxoxaeHve
OPTOroHasnIbHOro AOMONHEHMS.

Tema 11. JIuHeHble onepatopbl
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

16. JlnHeliHble onepatopbl. OCHOBHbIE CBOMCTBA NIMHENHBIX onepatopos. Matpuua nMHenHoro
onepatopa. CBsi3b Mexay BEKTOPOM 1 ero obpasom. Matpuua nepexona ot ogHoro 6aswuca K
npyromy. CBsizb Mexly KoopAvHaTamm BekTopa B pasnnyHblx 6asucax. CBa3b Mexay Matpuuamm
NIMHENHOro onepaTtopa B pa3nuyHbix 6asuncax. 17. [eicTBust Haa NUHERHBIMU onepaTopamu 1 nx
cBoiicTBa. O6pas v paHr, AP0 U AedekT NMMHerHoro onepatopa. ObpaTtmumble 1 obpaTHble
onepaTtopbl. HeBblpoxAeHHbIe onepaTopbl. Kputepuii obpaTtnmocTy onepatopa. Co6CTBEHHbIE
BEKTOPbl 1 COBCTBEHHbIE 3HAYEHNS NMHEHOrO onepatopa. 18. CnekTp NMHeNHOro onepatopa.
NuHeliHble onepaTtopbl ¢ NPOCTbIM cnekTpoM. Moaobue matpul. Ycnosre nogobus matpuupl
NIMHENHbIX ONepaTopoB AMaroHanbHON MaTpuLe.

naboparopHas pabora (10 4yaca(oB)):
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23. PeweHve 3a8a4 Ha OCHOBHble CBOWCTBA NIMHENHbIX OrnepaTopos. 24. HaxoxaeHne matpuupbl
nVHerHoro onepatopa. Ces3b MeX 4y BEKTOPOM 1 ero obpasom. CBsidb Mexay Matpuulamm
NINHEeNHOro oneparopa B pasnunyHbix 6asucax. 25. [leicTBust Hag NMHeERHbIMU onepaTopami. 26.
PeweHne 3apay Ha cBoiicTBa obpasa u paHra, sapa v gedekta NMHelHoro oneparopa. 27.
HaxoxaeHne cobCTBEHHbIX BEKTOPOB M COOCTBEHHbIX 3HAYEHWIA TMHENHOro onepaTopa.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNlbHOM paboTbl AUCLMNNNHBI (MOOYNS)

Bupbl
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyAo0eMKOCTb g‘:‘%“g::):‘::;gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYyOEeHTOB P
NOAroToBK
ngﬂa?m?erg 2 foMallinee
3apaHve
1 Tema 1. KomnnekcHble 1 1-4 3anaHus A
" |[4mcna NOAroTOBKA K
KOHTPONbHON 2 Kzggaganaﬂ
paboTe P
> |Tema 2. BeeneHve B 1 5.8 ggﬂ;ﬂg:r'(g 4 oomMallHee
" |[Teopuio MHOrO4YNEHOB H
€0pV0 MHOMO4Y/1IEHO sananms 3apaHve
Tema 3. Henpusoanmbie noaAroToBKa
3. |[MHOro4neHsbl 1 9-12 |momalHero 4 ggg:l_L:JMHeee
3anaHus
NOAroToBK
ngﬂacl)uﬁerg 2 fomallnee
3apaHve
4 Tema 4. KopHu 1 13-15 3apaHusg
" [MHOro4neHos
roaroroska k KOHTPONbHas
KOHTPONbHOW 2 26073
paboTe P
noaroToBka nomaLHee
JoMallHero 1
Tema 5. MHoro4neHbl ot 3apaHve
3anaHus
5. |[Heckonbkux 1 16-18 OLrOTOBKA K
NEepPEMEHHbIX A o KOHTpONbHas
KOHTPONbHOMN 1 26072
paboTe P
noaroToBka
MallH
JoMallHero 16 ggu:Hmeee
3a0aHus
6. |Tema 6. 'pynnbl 2 1-5 HOArOTOBKA K
KOHTPONbHOMN 8 K(;g;gganaﬂ
paboTe P
noaroToBKa
7. [Tema 7. Konbua v nons 2 6-7 |ODomallHero 10 ggz:;”;eee
3anaHus
Tema 8. PacwupeHnue NoAroToBka K
8. |nons. Anrebpanyeckune 2 8-10 |KOHTpOnbHOM 16 Kgg;gganaﬂ
ymcna. paboTte P
9 Tema 9. JlnHenHble 5 11-13 Hgﬂra(zuTﬁeBrKg 16 nomailHee
" |npocTpaHcTB H
poCTpaHcTBa sanaHns 3apaHve
10 Tema 10. EBknnpossbl 5 14-15 Hgﬂra(zuT::rKg 10 nomailHee
‘InpocTpaHcTs H
pocTpaHcTBa sananms 3apaHve
PerncrpaumnoHHblii Homep 8172 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AucumnnmHel Plcemectpa pab6orbl (B wacax) a60ThI
CTYL,EHTOB P
noaroToBka K
KOHTPOJIbHOWA 8 KOHTPOTIbHAA
y paboTta
11 Tema 11. JlnHeiHble 5 16-18 paboTte
‘lonepartopsbl NnoaroToBK
barop OAroToBka K KOHTpOnbHas
KOHTPONbHOMN 6 26072
paboTe P
Ntoro 108

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

TpanuunoHHbIE NEKLIMOHHbBIE 1 NabopaTopHbIE 3aHATUS, UHTEPAKTMBHbIE (OOPMbI 0By4eHUs C
NOMOLLbIO KOMMbIOTEPHOW crucTeMbl Maple, B oopMe aBpucTudeckor becenpbl 1 ANCKYCCUW,
TEXHONOMMN MOLY/NbHOIrO 0By4YeHNS, NPOEKTHASA OEATENbHOCTb.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. KoMmnnekcHble yncna
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

1.Bbluncnute. 2.13Bne4b KopeHb B anrebpaunyeckoi goopme. 3.Haonte n HapucyinTe Ha
KOMMIEKCHOW NAOCKOCTM BCE 3HAYEHNS KOPHEN N3 KOMMNEKCHOro Yucna. 4.Hapucyinte Ha
KOMMIEKCHOW NAOCKOCTU MHOXECTBO TOYEK, YA0BNETBOPSAOWMX 3a0aHHbIM YCNOBMAM. 5. Boluncnute
BblpaxeHune ¢ nomoubo goopmynbl Myaspa. 6. Pewmnte aBy4neHHOE ypaBHEHME.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

1.Bbluncnute. 2.Pewnte kBagpatHoe ypaBHeHue. 3.Hainante n HapucyinTe Ha KOMMIEKCHOM
MMOCKOCTN BCE 3HAYEHMS KOPHEN 13 KOMMIEKCHOro Ynicna. 4.Hapucyinte Ha KOMNIEKCHOM NOCKOCTM
MHOXECTBO TOYEK, YI0BNETBOPSAIOLMX 3aaHHbIM YCNOBMSIM. 5. Pelwmnte AByYNeHHOE ypaBHEHME.

Tema 2. BBepeHune B TeOpu0 MHOrO41€HOB
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

1. HaionTe nuHeliHoe npeacTaBneHne Hanbonbwero obwero aenutens MHorodneHos f (x) n g(x). 2.
HaionTte nBa MHOrouneHa ¢ 4eiCcTBUTENbHBIMU KOSGD(ULMEHTAMM, ONS KOTOPbIX HANBONbLWWA 0BWWiA
LEenuTenb N HauMeHbluee obuiee kKpaTHOe paBHbl, COOTBETCTBEHHO, D(x) n K(x). 3. Monb3yscb
anroputmom EBknnpa, ocBoboanTeCh OT MPPaLMOHANBHOCTU B 3HAMEHaTene NaHHOW opobw.

Tema 3. HenpuBoauMble MHOIOUY/1EHbI
JoMalwHee 3afaHune , NpuMepHble BONpPOCHI:

1. Hangute pasnoxeHunsa mHorouneHos f(x), g(x), h(x) Ha HenprBoAUMbIE MHOXUTENN HAL nonsmu Q,
R, C. 2. Otonenute KpaTHble MHOXUTENN MHOrovneHa f(x). 3. BbISCHUTb NPUBOAMMOCTb MHOrO4/IEHOB
B Q[X].

Tema 4. KopHU MHOrouneHoB

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

1. Pewnte cnenyowmne 3agayu, npumeHsas popmynsl Bueta. 2. Pewunte ypasHeHue f(x)=0 meTooom
KapnoaHo u pasnoxuTe f(x) Ha HenpruBoauMble MHOXMTENM Hag nonamu R n C. 3. PewnTte ypaBHeHne
f(x) =0 meTonom deppapu n pasnoxute f(x) Ha HenpusoaMMble MHOXUTENN HaL nonammn R n C. 4.
Hargute BCce paumoHanbHble KOpHU MHOro4neHa f(x) n pasnoxmrte ero Ha HenpuBoAUMbIe
MHOXMWTENN HaL Nonem paunoHanbHbix Yucen Q. 5. Otoennte oencTBUTENbHbIE KOPHU MHOrOYNeHa
meTtonom UWrypma.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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1. Haingute nuHeiHoe npeacTtasneHne Hanbonblero obwero nenutens MHoro4neHos f (x) n g(x). 2.
PewwnTe ypasHeHue f(x)=0 meTtogom KapnaHo(Peppapwu) un pasnoxure f(x) Ha HenpueoanMble
MHoXMTenn Hag nonsimu R n C. 3. MNonb3yscb anroputMom EBknnaa, oceoboantech ot
MppaumnoHanbHOCTN B 3HaMeHaTene AaHHon apobu.

Tema 5. MHOrouneHbl OT HECKO/IbKUX NepeMeHHbIX
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

1. JlononHWTE MHOrOYNEH OO0 CUMMETPUYECKOrO Tak, YToObl OH coepXan MAHUMaNbHO BO3MOXHOE
4MCNO 3NEMEHTOB. 2. Bblpasnute CUMMETPUYECKMIA MHOTOYNEH Yepes aieMeHTapHble CUMMEeTpUYeckme
MHOro4neHsbl. 3. Bolyncnnte aHavyeHne CUMMETPMYEeCKoro MHoro4neHa f(x,y,z) ot KopHer MHorouneHa
g(u). 4. Pewunte cuctemy ypaBHeHuin. 5. Npun kakmx 3HaveHnsx napameTpa t MHorouneHsl f(x) n g(x)
MMELOT 0bwwme KopHN?

KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

1. Bbipasute CMMMETPUYECKMI MHOrOYNEH Yepes aNIeMEHTapHbIe CUMMETPUYECKME MHOTOYNEHbI. 2.
BblumcnuTe 3HadeHme cummeTpuydeckoro MHoro4vneHa f(x,y,z) ot kopHen mHorovneHa g(u). 3. Pewurte
cucTeMy ypaBHeHWIA. 4. [pu kaknx 3Ha4YeHnsx napameTpa t MHorouneHsl f(x) n g(x) nmetot obwume
KOpHW?

Tema 6. pynnbi

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

1. [lokaxuTe, 4To MHOXecTBO G 0bpasyeT rpynny OTHOCUTENIbHO onepauun *. SBnsieTcs nn
MHOXecTBo H noarpynnoin rpynnsl G ? 2.B MynbTUNAnMKaTUBHOW rpynne BCEX HEBLIPOXAEHHbIX
MaTpuL BTOPOro nopsaka C KOMMIEeKCHbIMU aneMeHTaMn HanguTte nopsaok anemexta. 3. lNoctponte
LUKNNYECKYIo NoArpynny, NOpoXaeHHyo anemeHToMm A. Boluncnute A100. 4. [lokaxuTe, 4TO
oTtobpaxeHue aBnseTcs romomopdomamom. Hanagnte aapo atoro romomopcpmama. byner nn oHo
n3omopcmamMoM rpynn? 4.Hangute cMexHble Knaccbl aAaUTUBHOW rpynnbl BEKTOPOB NNOCKOCTH,
BbIXOASIMX U3 HAYana KoopAmMHaT, No NoArpynne BeKTOpoB, nexatumx Ha ocu Ox.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. Jokaxwte, 4yTo MHOXecTBO G 0bpasyeT rpynny OTHOCMTENbHO onepaummn *. ABnseTcs nm
MHOXecTBo H nogrpynnoin rpynnsl G ? 2. [MoCcTponTe UMKNNYECKYO NOArpynny, NOPOXAEHHYIO
anemeHTOM A. Bbluncnnte A100. 3. JokaxuTe, 4TO 0OTOOpaxeHue SBNseTcs roMoOMOpPdOM3MOM.
Hanonte s0po atoro romomopcgomama. byaet nn oHo nsomopcmamom rpynn?

Tema 7. Konbua v nongd
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

1. fBngeTcsa nu MHOXeCTBO K KONMbLLOM OTHOCUTENbHO ONepaunin CIOXEHUS N YMHOXEHUS, 3aaHHbIX
B Buge (al,0)+(a2,0) = (a1+a2,0) (a1 ,0)|:|(a2,0) = (a1a2,0). imeetca nu B K eanHnua? bynet nn oHo

nonem? 2. slBnsetcs nm MHoxXecTBo K yncnosbiM konbLoM? ViMeeTca nu B K egmHmua? bynet nm oHo
nonem?

Tema 8. PacwumpeHue nonsi. Anrebpanyeckue yucna.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

1. flBnsetcsa nu MHoxecTBO K KONMbLLOM OTHOCUTENBHO onepaumﬂ CNOXeHnA N YMHOXEHNA, 3aaHHbIX
B cfieayouem snne. dAsnsetca nu oHo nonem? 2. [lokaxuTte, 4TO AaHHOE YMCNO SBNSETCA
anre6pa|/|l-|eCK|/|M. HaingnTte ero MMHMManbHbI MHOroYneH un ctenexb. 3. Oceoboantech oT
nppaunoHanbHOCT/ B 3HaMeHaTtene ,D,p06l/l MEeToO0M HeornpeneneHHbIX KO3 PULMEHTOB.

Tema 9. JIuHenHble NpocTpaHCcTBa

JoMmallHee 3aaaHune , npuMepHble BOMpPOCHI:

1. Haionte koopamHatel Bektopa x = (-34,19,15) B 6asuce al= (1,1,1), a2 = (8,-5,-5), a3 = (1,-2,-3).
2. HaiiomTe 6a3unc cyMMbl 1 nepeceyeHnst AByx NOANPOCTPAHCTB, HATSHYTLIX HA Cneayowmne CUCTEMbI
BekTopos: al = (1,2,0,1) b1 =(0,3,1,2) a2 = (-1,1,1,1) b2 = (2,-1,0,1)

Tema 10. EBKnnpoBbl NpocTpaHCTBa

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

1. HaingnuTe opTOHOPMUPOBAHHBLIN 6a3Mc NOANPOCTPAHCTBA, HATSHYTOro Ha CUCTEMY BEKTOPOB: al =
(3,1,1,0),a2 = (1,2,1,3), a3 = (2,-1,0,-3). 2. Haiiante 6a3nc opToroHanbHOro AOMNoHeHNs A
nognpocTpaHcTBa A, HaTSHYTOro Ha cuctemy sektopos: al = (1,2,0,1) , a2 = (1,-2,0,-1) , a3 =
(2,0,2,1).
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Tema 11. JIuHenHble oneparopbl
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

1. Haingute 6a3nc cyMMbl 1 nepecedeHmnst OByx NOANPOCTPAHCTB, HATSHYTbIX Ha Cnenyowmne CUCTEMbI
BekTopos: al = (2,4,0,4) b1 = (0,6,2,4) a2 = (-2,2,2,2) b2 = (2,-1,0,1) 2. Haingute 6asuc
OPTOroHasibHOro AOMONHEHUS AD noAnpocTpaHcTBa A, HATSAHYTOrO Ha CUCTEMY BEKTOPOB: al =
(2,4,0,2) , a2 = (2,-4,0,-2) , a3 = (4,0,4,2). 3. Hantn C06CTBeHHbIe 3Ha4YeHMs 1 COBCTBEHHbIE BEKTOPbI
NMHEenHoro onepartopa f, oencTeylowWero B IMHENHOM npocTpaHcTee V.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Haiioute 6a3nc cyMmbl U NnepeceyeHns AByX NOANPOCTPAHCTB, HATSHYTbIX HA CReayowmne CUCTEMBI
BekTopoB: al = (2,4,0,4) b1 =(0,6,2,4) a2 = (-2,2,2,2) b2 = (2,-1,0,1) 2. Hangute 6asunc
OpTOFOHaJ'IbHOFO OOMNONHEHNS AD noAnpocTpaHcTBa A, HATSAHYTOro Ha CUCTEMY BEKTOPOB: al =
(2,4,0,2) , a2 = (2,-4,0,-2) , a3 = (4,0,4,2). 3. Hantn CO6CTBeHHbIe 3Ha4eHunst 1 cobCTBEHHbIE BEKTOPbI
NIMHENHOrO onepaTopa f, pencTByOWero B IMHENHOM npocTpaHcTee V.

Tema . UToroesas popma KOHTpons
Tema . UToroBasi hopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:

1. MHOX€eCTBO KOMMNNEKCHbIX Yncen. Onepaumm CNoOXeHUS U YMHOXEHNS YNOPSO0HEHHbIX Nap 1
CBOKCTBa onepauui.

2. MHumas eamHuua. Anrebpamyeckas goopma 3anmncy KOMMAeKCHoro ymucna. [encTems Han
KOMMNNEKCHbIMU Ycnamm, 3anncaHHbIMK B anrebpanyeckoi qoopme.

3. KomMnnekcHble yncna n koopanHaTtHas nnockocTb. ConpsxXeHHble KOMMIEKCHbIE Yncna N Nx
csorictea. [ eoMeTpu4ecknin CMbICN OEANCTBUIN HAO KOMMNIIEKCHBIMU YACTaMU.

4. Monynb 1 apryMeHT KoMmnnekcHoro yucna. Ceoictea Momyns. TpuroHoMeTpuyeckas oopma
3anucu KOMNNeKCHoro Yucna. MNMpaemna yMHOXEHUS U [eNeHNsi KOMMNEKCHbIX YACEN B
TPUrOHOMETPUYECKON POpMe. [€OMETPUNYECKINIA CMBICT YMHOXEHNS 1 AENEHNSI KOMMNEKCHbBIX YnCen.

5. Bo3BeneHne KOMMNNeKCHOro 4ymicna B cteneHb. ®opmyna Myaspa v ee npumeHeHue. 13BneyeHne
KOPHEl U3 KOMMNEKCHbIX Ynucen B anrebpanyeckoi n TpuroHoMeTpruyeckmx qoopmax.

6. KOpHM 13 eanHMUbl 1 X FeOMeTpuYeckmne cBoincTea. MNMepBoobpasHble KOPHW U3 eANHNLLI N UX
HaxoxaeHue. Teopema 0 ymcne nepBoobpasHbIX KOPHEN.

7. OnpegneneHne konbua n nong. denutenn Hyns. Obnactb LENOCTHOCTW.

8. MHoro4neHbl OT 04HOM NEPEMEHHON N AencTBns Hag HUMN. OCHOBHbIE CBOMCTBA AENCTBUA HAL
MHorouneHamu. KonbLo MHOro4YneHos.

9. CteneHb MHOro4neHa. Teopema o0 CTENEHN CYMMbI 1 MPOM3BEOEHNS MHOMOYNEHOB.

10. 3HayeHns MHoro4dneHa. KopHu MHorodneHa. Teopema beay.

11. leneHme MHoro4neHa Ha (x-c). Cxema [FopHepa n ero o6ocHoBaHuMe.

12. KpaTtHble KOpH1 MHOro4neHa. Teopema 0 MakCMasibHOM YMCNEe KOPHEN.

13. ®PyHKUNOHANbHOE PaBEHCTBO MHOIOY/IEHOB.

14. Teopema 0 feneHnn ¢ 0cTaTkoM.

15. HO Ll oByx MHorouneHos. Anroputm Eeknuaa. OcHoBHble cBovicTBa HO Ll oByX MHOrO4YneHOB.
16. BaaumHO-NpocTblie MHOro4neHbl. OCHOBHblE CBOMCTBA B3aUMHO-MPOCTbIX MHOMO4/IEHOB.

17. HOK gByx MHoro4neHos. HOZ n HOK HecKonbkux MHOrO4NEeHOB.

18. MNpuBoanMbIe N HENPUBOAUMbIE MHOFOYNEHbl. OCHOBHbIE CBOCTBA HEMPMBOAMMBIX
MHOFOYNIEHOB.

19. PasnoxeHne MHoro4neHa Ha HernpmneoanMble MHOXUTENN. KaHoHu4yeckoe pasnoxeHune
MHOro4neHa.

20. OcBoboXaEHME OT MppaUMOHaNbHOCTI B 3HaMeHaTene Apobu ¢ noMoLlwpbto anroputma Esknmaa.
21. OcHoBHas Teopema anrebpbl. KaHOHMYeCKOe pasnoxeHue MHorovneHa Hag nonem C.

22. TeopeMa 0 KOMIMNEKCHOM KopHe MHorouneHa us R[x].

23. Teopema Buera.
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24. PeweHve ypaBHeHui 3 cTeneHn metogom KapaaHo.

25. PeweHve ypaBHeHu 4 cteneHn metonom deppapw.

26. PaumnoHanbHble KOPHY MHOrO4IeHa C LenbiMy KO3gOULMEHTaMU.

27. Kputepuin dnseHwrenHa. [puBoaAMMOCTb MHOro4neHoB 2 1 3 cteneHn Hag nonem Q.

28. 'paHnLbl oencTBUTENbHBIX KOpHE. OTaeneHne 4encTBUTENbHbIX KOPHEN MeToaoMm Ltypma.

MpumepHble aK3aMeHaLMOHHbIE BUNETDI:

BUJIET @ 00.

1. MHOXeCTBO KOMMNIEKCHbIX Yncen. Onepaumm CNoXeHUs U YMHOXEHNS C MOMOLLbIO
ynopsaA4o0YeHHbIX Nap 1 CBOWCTBA onepauui.

2. Cxema [NopHepa 1 ero 060CHOBaHuMe.

3.PewunTtb ypaBHeHue.

4. OnpenennTb KPaTHOCTb KOPHS X=-i MHOro4neHa
f(X)=x5+(1+4i)x4+(4i-6)x3-(6+4i)x2+(1-4i)x+1.

BUJIET @ 000

1. OnpeneneHune buHapHoi anrebpanyeckoit onepaumn. KommytaTvBHbIE U acCcoUMaTUBHbIE

anrebpaunyeckme onepaunn. HeliTpanbHble U CUMMETPUYECKME SNEMEHTbI OTHOCUTENBHO AaHHOA
anrebpanyeckoi onepauuu.

2. 3apaya 06 ynBoeHun kyba.

3. HokaxuTe, 4To MHOXecTBO G 0bpasyeT rpynny OTHOCMTENbHO onepauunmn *. ABnseTcs num
MHOXecTBO H noarpynnon rpynnbl G ?

4. [lokaxuTe, 4TO YNCNO D ABNSAETCA anre6pa|/|quKV|M. Hangute ero MMHUManbHbIA MHOMOYNEH U
CTeneHb.

7.1. OcHOoBHas nuTeparypa:

CbopHuk 3ada4y no anrebpe, KoctpuknH, Anekcein VisaHoBuy;ApxaHues, iBaH Bnagummposuy,
20009r.

Nunelinas anrebpa, NnbnH, Bnagummnp Anekcanaposuy;lo3Hsk, Sayapa MeHpuxosuy, 2010r.
Kypc Bbicweit anrebpbl, Kypow, AnekcaHap MeHHaabeBnd, 2004r.

Kypow A.I'. Teopwus rpynn.-4-e naa.,ctep.- Cnb.: JlaHb, 2005.- 648c.
http://e.lanbook.com/view/book/562/

NanvH E.C., AnzeHwTtat A.4A. JlecoxmH M.M. YnpaxHeHnst no Teopum rpynn.-2-e naa.,crep.- Cnob.:
Naxb, 2010.- 272c¢. http://e.lanbook.com/view/book/528/

OkyHes J1.41. Boicwas anrebpa.-3-e nsg.,ctep.- Cnb.: JlaHb, 2009.- 336¢.
http://e.lanbook.com/view/book/289/

OkyHes J1.4. C6opHuMk 3apay no Bbiclwen anrebpe.-2-e uag.,crep.- Cnb.: JlaHb, 2009.-
192c.http://e.lanbook.com/view/book/290/

7.2. lononHutenbHasa nuteparypa:

Hauana anrebpsol, Y. 1. Anrebpanyeckne CTPyKTypbl, KOMAJIEKCHbIE YACNA, CUCTEMbI TUHENHBIX
ypaBHEHWIA, MaTpuULbl, ONPELENUTENN MATPULL, NIMHEVHbIE NPOCTPAHCTBA U NNHEHbIE 0TOBPaXeHMs,
, 2005r.

OneMeHTbl anredpbl: KOMMNEKCHbIE YNCNA, CUCTEMbI TMHENHbIX YPaBHEHWIA, MHOTOYNEeHbl, nbuH,
Cepreit Hnkonaeswny, 2006r.

NuHeiHasa anrebpa B npumepax u 3ajadvax, boptakosckuii, Anekcanap Cepreesny;aHTenees,
Anppert Bnagumuposud, 2005r.
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Kypow A.I'. lekumn no obuwein anrebpe.-2-e nsg.,ctep.- Cnb.: JlaHb, 2007.- 560c.
http://e.lanbook.com/view/book/527/

dannees [.K. lekuun no anrebpe.-5-e nsa.,ctep.- Cnb.: JlaHb, 2007.- 416c¢.
http://e.lanbook.com/view/book/397/

dappees [.K., CommnHcknii N.C. 3apaym no ebiclweit anrebpe.-17-e nag.,ctep.- Cnb.: JlaHb, 2008.-
288c. http://e.lanbook.com/view/book/399/

7.3. UHTepHeT-pecypcChbl:

Kypow A.I'. Kypc Bbicweit anrebpbl. - www.newlibrary.ru/book/kurosh_a_g/kurs_vysshei_algebry.html
6ecnnaTHbI pecypc Ans CTyaeHToB. - http://math24.ru/index.html

BuHbepr 3.b6. Anrebpa MHorouneHos - http:/bookinist.net/books/bookid-3307.html

KocTpukuH A.W. BeeneHue B anrebpy. - http://rutracker.org/forum/viewtopic.php?t=3056928
CnpaBoOYHMK Matemartmyeckmx oopmyn. - http://www.pm298.ru/reshenie/analitpl.php

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "Anrebpa (Ha GUNMHIrBaNbHOM PYCCKO-aHrNMInCKOM OCHOBE)" Npeanonaraet
NCMONb30BaHNE CNeyIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekTaums
MyNbTUMEONIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MMOB, NepCOoHaNbHbIA KOMMbIOTEP
(C TexHU4ecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGOECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHSAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [NpenonasaTenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOANTDL NEKLUN, NPaKTU4ecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B npoLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupOoKOrnonoCHbIM
LOCTYrNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucTeMe Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. ObC MNapatenbcTtea "MlaHb" BKOYAET B ce6s aNEKTPOHHbIE BEPCUMUN KHUI U3[ATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nMTepartypbl, @ TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyeckux N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumManbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. Ha xadbenpe BbiClIEl MaTeMaTUKMN U MaTeEMaTUYECKOro MOOENNPOBAHNS UMEETCSt COOCTBEHHbIN
KadpenpanbHbll OHA KHUT (CBbiwe 700 KHUr).

2. Ha neparornyeckom otaeneHnm umeetcs 3 KOMMNbIOTEPHbIX Knacca, 06 beANHEHHbIX B TOKa/bHbIE
CETV U NOAKIIOYEHHbIE K MHTEPHETY, 4 HOoyTOyKa 1 3 NpoekTopa, 4 NpuHTEpa, U3 HKX 1 - LBETHOW, 1 2
Kcepokca, no3sonsiowme obecneynsatb y4ebHbiii npouecc. KoMnbloTepbl CNONb3YOTCS, NOMUMO
NpPOoYero, ANns CreuKypCcoB 1 CNELICEMMHAPOB a TakXe ONs BbINONHEHNS KBANUMPMKALNOHHBLIX paborT.
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3. Ha kadbeipe umeetcs obopynoBaHune, No3Bonsiolee pasMHOXaTb HpoLopoBaTh METOANYECKME
nocobus 1 y4ebHuKN.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHunto 050100.62 "MNeparoruyeckoe obpasoaHve” 1 NPouo NOAroToBkn Matematuka u
VIHOCTpaHHbIN A3bIK (QHMUACKUIA) .

PerunctpaumnoHHbIii Homep 8172 5AE
CtpaHnua 15 13 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma avcumnnmHel "Anrebpa (Ha 6BUnMHrBanbHOW pyccko-aHrnuiickoin ocHose)"; 050100.62 Meparornyeckoe obpasoBaHue; OOLEHT,
K.H. (goueHT) Kungep M.N. , noueHT, K.H. (BoueHT) XycanHosa 3...

ABTOpP(bI):

Kvnoep M.

XycaunHosa 9./1.

" 201 __r.
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" 201 __r.
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