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Mporpamma omcumnnuHel "Anrebpa”; 050100.62 Meparornyeckoe 06pasoBaHue; AOLEHT, K.H. (aoueHT) 3uHHaTynnvHa 3.1, , OOUEHT, K.H.
(noueHT) Knnoep M.A.

MporpamMmy ancumnavHbl paspaboTan(a)(n) OOUEHT, K.H. (AoueHT) 3uHHaTynnuHa 9.1. kadenpa
BbICLIE/ MaTEMATUKM U MATEMATUYECKOr0 MOOENMPOBAHNS OTOENeHNe negarormyeckoro
obpaszoBaHus , Endzhe.Husainova@kpfu.ru ; poueHT, k.H. (BoueHT) Knioep M.W. kadbenpa Bbiclel
MaTteMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
mkinder@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:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpauunoHHbii Homep 81729914 ;?{

3
Crpanuua 3 us 16. 11! yu

o
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Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

Cl1K-10. cnocobeH NoOHMMATb YHMBEPCANbHbI XapakTep 3aKOHOB JIOTUKM
(npodhbeccunoHanbHbie MaTemMaTUYeCKnx paccyXaeHun, Nx NPUMEHNMOCTb B
KOMMeTeHLMN) pasnnMyHbIX 06NaCTAX YENOBEYECKON AEATENBHOCTU

BNafeeT COBPEMEHHBIMU POPMaNN30BaHHbIMU
ClK-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
onepaTtopoB

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,
Henens UX TpyA0eMKOoCTb Tekyuine coopmbl
N .D.MI(\)’ILI.VIHILI;HbI/ Cemectp), eM'g crpa (B uacax) ¥(L(I)J'HTpg?1 ﬂp
ony Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
KOHTPONbHas
paboTta
g, |joma 1. Kownnekehsie |4 | 14 | g 0 8  |nomawnee
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 3apaHve
KOHTpONbHas
abota
Tema 4. KopHu Y
4. MHOFOUNEHOR 1 13-15 6 0 6 ggigﬁﬂzfe
Tema 5. MHOrouneHol ot noMallHee
5. |HecKonbKnx 1 16-18 6 0 6 3afaHue
NnepeMeHHbIX
nomMallHee
3apaHve
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 3apaHve
noMallHee
Tema 8. PacwupeHune 3apaHuve
8. |mons. Anrebpaunyeckme 2 6-8 6 0 8 KOHTpOnbHas
yucna. paboTta
Tema 9. JlnHenHble AomalliHee
9'|1p00TpaHCTBa 2 11-13 6 0 10 3apaHve
omauwHee
Tema 10. EBknngossl A
10'ﬂpOCTpaHCTBa 2 14-15 4 0 6 3apaHve
. omauwHee
Tema 11. JlnHenHble A
11.o|_IepaTOpr 2 16-18 6 0 10 3apnaHue
Tema . ITtorosas 1 0 0 0 9K3aMmeH
doopma KOHTpOns
Tema . Ntoroeas 5 0 0 0 9K3aMeH
doopma KOHTpons
Ntoro 72 0 90
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. KoMnnekcHble yncna
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

1. MHOXecTBO KOMMNNeKCHbIX Yncen. OCHOBHbIE CBOMCTBA Onepauunini CnoXeHns n yMHoxeHus. NMone
KOMMNeKCHbIX Yncen. MHumasa eguHmua. Anrebpanyeckas popma 3anmcum KOMMAEKCHOro ymcna.
LencTens Han KOMNNEKCHbIMK Yncnamm B anrebpanyeckoin goopme. 2. ConpsxXeHHbIe KOMMIEKCHble
ymcna n nux ceonctea. Mooynb U apryMeHT KOMNAEKCHOro yncna. TpuroHomeTpryeckas popma
3anucuy KOMMNnekcHoro yucna. [lencTens Hag KOMMNNEKCHbIMU YucnamMm B TPUrOHOMETPUYECKOM
goopme. 3. Bo3sseneHue B cteneHb KoMNnekcHblx ynucen. dopmyna Myaspa. V3Bne4yeHne KopHs 13
KOMMNeKCHbIX Yncen. 4. KopHu n3 eguHunupl. NepoobpasHbie KOPHU 1 Ux cBocTBa. PeweHune
[BYYNIEHHbIX ypaBHEHUN.

naboparopHas pabora (8 4aca(oB)):

1. MHOXeCTBO KOMMNNeKCHbIX Yncen. OCHOBHbIE CBOMCTBA Onepauunini CNoXeEHUS 1 YMHOXEHWS.
MHumas egnHuua. Anrebpanyeckas oopma 3anmncu KOMNIEKCHOro Yncna. Jdencteus Han
KOMMNEKCHbIMK Y1ucnamm B anrebpamyeckoi coopme. 2. ConpsiXXeHHble KOMMNEKCHBIE YCa U X
csoncTtBa. Moaynb 1 apryMeHT KOMMNNEeKCHOro Yyucna. TpuroHomeTpuyeckas goopma 3anvcu
KOMNAEKCHOro yncna. denctsusa Ham KOMMIEKCHbIMM YACaMn B TPUrOHOMETpUYeckom coopme. 3.
Bo3seneHue B cteneHb KoMnnekcHbix Yucen. dopmyna Myaspa. /3BneyeHne KopHs 13
KOMNAEKCHbIX yncen. 4. KopHu n3 eanHnubl. PelleHve OBy4YNeHHbIX ypaBHEHU.

Tema 2. BBeneHune B TeOpu0 MHOro4J1€HOB
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

5. Konbua u nons. Obnactb LenocTHocTn. MHOro4neHbl OT 04HON NepemMeHHon. Anrebpanyeckoe
PaBEHCTBO MHOro4YNeHoB. [1encTBnsa Haa MHOro4neHamm u nx ceomctea. KonbLo MHOro41eHoB. 6.
CrteneHb MHOro4YneHa. Teopema o CTENEHM CYMMbl 1 MPOU3BEAEHNS. 3HAYEHNE N KOPHM
MHorouneHa. Teopema beay. Cxema [TopHepa. KpaTHble KopHu. Teopema 0 Yncne KopHei
MHOro4neHa. 7. ®yHKUMoHanbHOEe PaBeHCTBO MHOMOYIEHOB. DKBUBANEHTHOCTb ABYX ONpeaeneHunii.
JleneHne MHOro4neHoOB C OCTAaTKOM Han AaHHbIM noneM. Hambonbwwin obwwnii nenntens (HOL) aByx
mMHoro4neHos. Ceonctea HOL. 8. Anroputm EBknnga. BaanMHO-npoCTbie MHOrOYNEHbl U nX
cBoiicTBa. HammeHbwee obuwee kpaTtHoe (HOK) oByx MHOro4neHos.

naboparopHasi pabora (8 yaca(oB)):

5. [lencTBns HaQ MHOroYneHamm n ux csomctea. Konbuo MHorouneHoB. 6. CteneHb MHOro4neHa.
Teopema 0 cTeneHn CyMMbl 1 Npon3BeaeHNs. 3Ha4yeHne N KOpHU MHorodneHa. Teopema beay.
Cxema NopHepa. KpaTHble kopHW. Teopema 0 4yncrne KOpHen MHorodneHa. 7. [leneHne MHOro4neHos
C OCTaTKOM Hapg AaHHbIM nonem. Hanbonbwwnii obwuin genutens (HOL) oByx MHOrO4neHOB.
Ceowictea HOL. 8. Anropntm EBknnpaa. B3anMHO-NPOCTbIE MHOTOYEHBI Y UX CBONCTBA.
HaumeHbwee obwee kpatHoe (HOK) oByx MHOro4neHos.

Tema 3. HenpuBoanMbie MHOrOYNEHbI
JNleKL,MOHHOe 3aHsiTne (8 4aca(os)):

9. MNpuBoanMble N HENPUBOANMbIE MHOrOYNEHbl. CBOCTBA HENPUBOAUMBIX MHOFO4Y/IEHOB.
PasnoxeHne MHOro4seHoB Ha HenpueoauMble MHOXUTENU. KaHoHWYeckoe pasnoxeHue. 10.
[MpounssonHas mHorodneHa. ®opmyna Tennopa n MaknopeHa. HenpvBoanmble KpaTHble MHOXMUTENN.
11. PasnoxeHue MHoOro4neHa Ha kpaTtHble MHOXUTeNnn. MHoro4yneHbl ¢ KOMMNIEKCHbIMU
KoadppuumeHTamn. OcHoBHas Teopema anredpbl (6e3 nokasaTenbctsa) U CNeOCTBUS U3 HETO.
KaHoHu4eckoe pasnoxeHue Hag noneM KoMnnekCcHbix yucen. dopmynsl Bueta. 12. MHOro4vneHol ¢
NencTBUTeNbHbIMN KO3dhdonumeHTaMun. Teopema 0 KOMMIIEKCHbBIX KOPHAX MHOro4ieHa ¢
NencTBUTENbHbIMU KO3hdonumeHTaMun. H1Cno KOMMNIEeKCHbIX U OeACTBUTENbHbIX KOPHEN MHOroYneHa
C LEeNCTBUTENbHbIMK KO(pdomumneHTamn. KaHOHMYECKOe pasnoxeHne Han rnonem OenCTBUTENbHbIX
yucen.

naboparopHasi pabora (8 4aca(oB)):

9. PasnoxeHne MHOro4neHoB Ha HenpueoauMble MHOXUTeNn. KaHoHnyeckoe pasnoxeHue. 10.
lMpounssonHas MHoro4vneHa. dopmyna Tennopa n MaknopeHa. 11. PasnoxeHne MHOro4neHa Ha
KpaTHble MHOXUTEeNn. MHoro4neHbl ¢ KoMnnekcHolMn KoadpdpuumeHtamn. Popmynsl Brueta. 12.

MHoro4neHbl ¢ oencTBUTENbHbIMA KO3douuneHTamm. KaHOHNYEeCKoe pasnoxeHne Han nonem

NeACTBUTENbHbIX YACEeN.
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Tema 4. KoOpHU MHOrou4seHoOB
JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

13. YpaBHeHus 3-4 cteneHn. (Metog KapnaHo n meton deppapwm). 14. MHOro4neHbl ¢ LenbiMm
KoagogomumeHTamu. PaunoHanbHble KOpHWU. Kputepuini HeNnpuBoAMMOCTU Di3eHwWwTenHa. 15.
["paHuLbl oencTBUTENbHBIX KOpHEN. OTaeneHne 4encTBUTENbHbBIX KOPHE MeToaoMm LTypma.

naboparopHas pabora (6 4aca(oB)):

13. PeweHnupe ypaBHeHuin 3-4 ctenenn. (Meton KapnaHo n meton deppapwm). 14. MHoro4neHbl ¢
uenbiMn KoagogomumeHTamun. PaunoHanbHble KOpHU. KpuTepuii HeNpuBOAMMOCTN D3eHwWwTenHa. 15.
["paHuubl oencTBUTENbHBIX KOpHE. OTaeneHne 4encTBUTENbHbBIX KOPHE MeToaoMm LLTypma.

Tema 5. MHOrouneHbl OT HECKO/IbKUX NepeMeHHbIX
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

17. lNocTpoeHune KonbLa MHOrO4YNeHOB OT HECKOMbKMX NepeMeHHbIX. Jlekcukorpagonyeckuia
nopsaok. CumMMeTpruyeckue MHoro4neHbl. 18. neMeHTapHble CUMMETPUYECKNE MHOMO4IEHbI. JleMMbl
O CTapleMm YneHe CUMMeTpuYeckoro MHorodneHa. OCHOBHas TeopemMa 0O CUMMETPUYECKMX
MHoro4neHax. 19. Pe3ynbTaHT 1 ero NpunoxeHus.

naboparopHasi paborta (6 4aca(oB)):

17. lNocTpoeHune KonbLa MHOrO4YNEeHOB OT HECKOMbKMX NepeMeHHbIX. Jlekcukorpagomyeckuia
nopsaok. CuMMeTprnyeckue MHoro4neHbl. 18. dneMeHTapHble CUMMETPUYECKNE MHOMO4IEHbI. 19.
[MpMeHeHne pe3ynbTaHTa Npy peleHnn 3aay.

Tema 6. Npynnbl
neKkuunoHHoe 3aHsitne (10 4aca(os)):

1. BuHapHas anrebpanyeckas onepaums. KoMMyTaTMBHblE U accoumaTBHble anrebpanyeckmne
onepaumun. HeliTpanbHble 1 CUMMETPUYECKIE 3NEeMEHTbI OTHOCUTENBbHO AaHHOW anrebpanyeckoi
onepaumun. Anrebpbl 1 anrebpandeckme cuctemol. 2. Monyrpynna. MoHoua. Mpynna n ee cBonCTBa.
Mpumepsbl rpynn. Moarpynna. Mepecedenne noarpynn. Mpynnbl noactaHoBoK. 3. CMeXHble knacchbl
rpynnbl N0 AaHHol rpynne. CBocTBa CMEXHbIX knaccos. Teopema JlarpaHxa. HopmarnbHbIl
nenutenb rpynnbl. Kputepuii HopmManbHocTu noarpynnsl. 4. daktop-rpynna. Mpumepsl. Mopsaok
anemeHTa. Luknuyeckne rpynnbl. CTpOEHME KOHEYHbIX 1 HECKOHEYHbBIX LIMKAMYECKUX rpynm. 5.
N3omMopdoram 1 roMmoMopdonam rpynn. Aapo romoMopdomama. EcTecTBeHHbIi roMOMOPdOM3M.
Teopema o romoMopdomame rpynn.

naboparopHas pabora (14 yaca(oB)):

1. BuHapHas anrebpanyeckas onepaums. KommyTaTmeHble 1 accoumatuBHblie anrebpanyeckme
onepauun. HeiTpanbHble 1 CUMMETPUYECKME SNIEMEHTBI OTHOCUTENBHO AaHHOW anrebpanyeckoii
onepauwuun. Anrebpbl n anrebpamnyeckme cuctemsol. 2. Monyrpynna. MoHoma. Mpynna v ee cBoicTBa.
Mpwumepsbl rpynn. Moarpynna. MepeceyeHne noarpynn. 'pynnbl noactaHoBoK. 3. CMeXHbIe Knacchbl
rpynnbl No AaHHon rpynne. CBOMCTBa CMEXHbIX knaccos. Teopema JlarpaHxa. 4. HopmanbHbiii
nenutenb rpynnel. Kputepuin HopManbHoCTv noarpynnel. 5. daktop-rpynna. 6. MNopsnok anemexTa.
Uuknunyeckue rpynnbl. CTPOEHUE KOHEYHbIX M BECKOHEYHbIX LMKNNYeckux rpynn. 7. iaomopdomam v
roMoMopgou3M rpynn. Aapo romomMopdounama.

Tema 7. Konbua n nons
JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

6. Konbuo. OcHoBHble cBocTBa koneu. [Npumepsbl. denutenu Hyns. MNoakonbuo. Kputepui
nogkonbua. Maomopcumam koneu. 7. lNMone. OcHoBHble cBOMCTBa Nonew. 3omopcmam nonen.
Yucnosble nong. Xapaktepuctuka nong. CeorcTBa nonen KOHEYHON XapakTepUCTUKW.

naboparopHas pabora (6 4aca(oB)):

8.Konbuo. OcHoBHble cBorcTBa Konew,. denutenu Hyng. 9. Noakonbuo. Kputepuit nogkonbua.
10.Mone. OcHoBHble cBOMCTBa Nonen. Yucnosble nons. Xapakrepuctuka nons. CBoncTea nonen
KOHEYHOW XapaKTepuCTuKu.

Tema 8. PacwumpeHue nonsi. Anrebpanyeckue yucna.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):
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8. Noanone. Pacwmnpexne nons. KoHeyHoe pacwupeHme. CteneHb pacwmpenus. Teopema o
cTeneHsix. Anrebpanyeckne n TpaHcUeHOeHTHble Yncna. MrMHMManbHbIn MHOro4YeH
anrebpawnyeckoro yucna. 9. NpocTtoe anrebpanyeckoe pacwmpeHune. CoctaBHble anrebpanyeckne
pacwunpeHmns. CBa3b KOHEYHbIX U anrebpamnyeckmx pacwmpeHunii. OceoboxaeHne ot
nppaumroHanbHoCTK B 3HameHatene apobu. 10. MpunoxeHns Teopun anrebpanyeckux Yncen K
3aga4am NoCTPOEHNS C MOMOLLBbIO LIMPKYNS U NMHekK. 3anayv yaBoeHns Kyba, Tpucekumm yrna,
KBagpartypbl Kpyra 1 NOCTPOEHNS NPaBUIbHOrO0 CEMUYTObHMKA.

naboparopHas pabora (8 4aca(oB)):

11. Noanone. Pacwunpexne nons. KoHeyHoe pacwmpeHne. CTeneHb pacwmpenms. 12.
Anrebpanyeckne 1 TpaHcLueHOeHTHble Yucna. MruHuManbHblil MHOro4YneH anrebpanyeckoro Ymicna.
13. MpocToe anrebpanyeckoe pacwunpeHune. CoctaBHble anrebpanyeckne pacwmpenns. Cessb
KOHEYHbIX 1 anrebpanyeckux pacwmpeHuin. 14. OcsoboxoeHne oT nppaunoHanbHOCTK B
3HameHatene npobw.

Tema 9. JInHerHble NpoCcTpaHCTBa
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

11. JluHenHble npocTpaHcTBa. [puMepbl NMHERHbIX NPOCTPaHCTB. JInHenHas 3aBUCUMOCTb U
HE3aBNCUMOCTb CUCTEMbI BEKTOPOB. OKBMBANIEHTHbIE CUCTEMbI BEKTOPOB 1 Teopema 06 nx paHre.
OnemeHTapHbIe NpeobpasoBaHns CUCTEM BEKTOPOB. 12. basnc 1 pa3aMepHOCTb MMHERHOTO
npocTpaHcTea. KoopaunHatbl BekTopa. [ognpocTtpaHcTso. Kputepuin nognpocTtpaHcTea. JinHenHas
obonoyka cuctembl BekTopoB. 13. Cymma, npsiMas cyMma 1 nepeceyeHne noanpocTpaHCTB.
Teopema 06 nx paamepHocTu. JInHeriHoe MHoroobpaaue. I3oMopramM NMHERHbIX NPOCTPAHCTB.
Teopema 06 n3omopn3ame.

naboparopHas pabora (10 yaca(oB)):

15. JluHenHble npocTpaHcTBa. JInHenHas 3aBUCUMOCTb Y HE32BUCUMOCTb CUCTEMbl BEKTOPOB.
OnemeHTapHbIe NpeobpasoBaHns CUCTEM BEKTOPOB. 16. Basnc 1 pa3aMepHOCTb MMHENRHOTO
npocTpaHcTea. KoopaunHatel Bektopa. 17. lNoanpoctpaHcTeo. Kputepuii nognpocTpaHCcTsa.
NuHeiHasa obonoyka cuctembl BekTopos. 18. Cymma, npsiMas cymma 1 nepecedeHune
noanpocTtpaHcTs. 19. JInHeitHoe MHOroobpasue.

Tema 10. EBKNnMpoBbI NpocTpaHCTBa
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

14. CkanspHoe npoun3seneHne BekTopoB. EBkMAoBo npoctpaHcTBO. OpTOroHanbHOCTb BEKTOPOB.
CBowicTBa OpTOroHasnbHbIX CUCTEM. JINHENHAs HE3aBNCUMOCTb OPTOrOHasbHbIX BEKTOPOB. Hopma
BekTopa. 15. OpTOroHanbHbIN 1 OPTOHOPMUPOBAHHbIV 6a31C EBKIMAOBA NPOCTPAHCTBA.
OpTtoroHanbHoe OononHeHne. Teopema o NPSIMO CyMMe NoANpPOCTPaHCTBA Y €ro OPTOrOHaNbHOMo
nononHeHus. 1somopcnam eBkNnagoBbIX NPOCTPAHCTB.

naboparopHasi pabora (6 4aca(oB)):

20. CkansipHoe npov3seaeHne BeKTopoB. EBknnaoBo npocTpaHcTBo. 21. OpToroHanbHOCTb
BekTopoB. CBOCTBa OPTOroHanbHbIX cucteM. Hopma BekTopa. 22. OpToroHanbHbIl 1
OPTOHOPMUPOBaHHbIV Hasnc eBknnaosa NpoctTpaHcTea. OpPToroHanbHOe AOMONHEHME.

Tema 11. JIuHenHble oneparopbl
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

16. JlnHeliHble onepatopbl. OCHOBHbIE CBOMCTBA NMHENHbIX onepatopoB. MaTtpuua nMHenHoro
onepatopa. CBA3b Mexy BEKTOPOM 1 ero obpasom. Matpuua nepexona ot ogHoro 6asmca K
npyromy. CBsisab Mexay KoopanHaTamm BEKTopa B pas3nunyHbix 6asucax. CBs3b Mexay matpuuamm
NIMHENHOro onepartopa B pasnunyHbix 6asucax. 17. OeicTeus Hag NMHERHbIMKA onepaTopamMm 1 ux
ceoiicTBa. Obpas 1 paHr, S4po 1 AedekT nnHeinHoro onepartopa. ObpaTnMble n 0bpaTHble
onepatopbl. HeBbipox aeHHble onepaTopbl. Kputepuii obpatmmocTtn onepatopa. CobCTBEHHbIE
BEKTOPbl U COOCTBEHHbIE 3HAYEHNS NMHENHOro onepartopa. 18. CnekTp NMHeHOro onepartopa.
NnHeiHble onepaTopbl C NPOCTbIM cnekTpoM. MNonobue matpuy. Ycnosue nonobus Matpuubl
NIMHENHbIX ONepaTopoB AnaroHanbHOW MatpuLe.

naboparopHas paborta (10 4aca(oB)):
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23. JlnHelHble onepatopbl. OCHOBHbIE CBONCTBA NMHENHbIX onepaTopos. 24. MaTtpuua NMHEeNRHOro
onepatopa. CBA3b Mex 1y BEKTOPOM 1 ero obpasom. Matpuua nepexona ot ogHoro 6asmca K
npyromy. CBsisab MexXay KoopavMHaTamMu BekTopa B pasnnyHblx 6asncax. CBsidb Mex oy Matpuuamm
NIVNHEeNHOro onepartopa B pasnunyHbix 6asucax. 25. eicTens Hag NMHERHbIMKA onepaTopamm 1 ux
cBolicTBa. 26. Obpas 1 paHr, 9Apo 1 OedekT nMHenHoro onepartopa. 27. CobCTBEHHbIE BEKTOPbI U
coBCTBEHHbIE 3HAYEHMS NIMHEAHOrO onepaTopa.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNINHBI (MOAYNS)

CtpaHnua 9 n3 16.

Bupbl
Paspnen Cemect Hepens | camocTosiTenbHon [TPyAo0eMKOCTb g‘:‘%“g::):‘::;gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYyOEeHTOB P
noarotoeka
JoMmallHero 2 ggz::JMH:e
Tema 1. KomnnekcHble 1 1.4 3afaHus
" lyncna NOAroToOBKa K
KOHTPONbHON 2 KOI%TpOﬂbHaFI
paboTe pabota
Tema 2. BeeneHve B 1 5.8 ggﬂ;ﬂg:r'(g 4 oomMallHee
" |[Teopuio MHOrO4YNEHOB
€0pV0 MHOMO4Y/1IEHO sananms 3agaHue
Tema 3. Henpusoanmbie noaroToBKa
. [MHOrou4neH.l 1 9-12 |nomawHero 4 ggg:l_L:JMHeee
3afaHuns
noarotoeka
JoMallHero 2 2:;:;”;:6
Tema 4. KopHu 1 13-15 3apaHus
" [IMHOro4neHos n
onroroska K KOHTpONbHas
KOHTPONbHOW 2 6
paboTe pabota
Tema 5. MHoro4neHbl ot noaroToeka
. [Heckonbkumx 1 16-18 |momauwHero 2 ggz::JMHee ©
nepeMeHHbIX 3agaHus
noarotoeka
JoMalHero 17 AOMALIHEE
3afaHuns sanaxue
. |Tema 6. ['pynnbl 2 1-5 HOLrOTOBKA K
KOHTPONbHOM 8 Kongoanaq
paboTe pabora
noarotoeka
. |Tema 7. Konbua v nons 2 6-7 |OOMallHero 10 ggE;-L:JMHeee
3afaHuns
noarotoBka
" JomalHee
JOoMallHero 7
Tema 8. PacwumpeHve 3afaHve
3agaHus
. [nons. Anrebpanyeckune 2 6-8 HOLrOTOBKA K
yucna. o
KOHTPONbHOMN 8 Kongoanaﬂ
paboTe pabota
Tema 9. JlnHenHble 5 11-13 Hgﬂra(zuTﬁeBrKg 15 nomailHee
" |npocTpaHcTB
poCTpaHcTBa sanaHns 3apaHve
PeructpaumnoHHbii Homep 81729914 OBAEKTPOHHBIH
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Buabl
N Paanen Cemect Hepens | camocTositensHoi [TpynoeMKoCTb| g‘:ﬂ%’::;';‘::;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBk
10 Tema 10. EBknnnossbl 5 14-15 ugﬂaczugerg 10 nomailHee
‘In TPaHCTB
pocCTpaHCTBa 3a0aHus 3aaaHune
. noaroToBk
11 Tema 11. JlnHelHble 5 16-18 ngﬂa?uﬁerg 15 JoMallHee
‘lon TOpbI
oneparop 3anaHns 3anaHve
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 anrebpanyeckoi 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 HapucyTe Ha KOMMNEKCHOA
MMOCKOCTMN BCE 3HAYEHMS KOPHEN 13 KOMMIEKCHOro Ynicna. 4.Hapucyite Ha KOMNIEKCHOM NIOCKOCTM
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?

Tema 6. Npynnbl
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

1. [lokaxuTe, 4To MHOXecTBO G 0bpasyeT rpynny OTHOCUTENIbHO onepauun *. SBnsieTcs nn
MHOXecTBO H noarpynnoin rpynnsl G ? 2.B MynbTUNAMKaTUBHOW rpynne BCEX HEBLIPOXAEHHbIX
MaTpuL BTOPOro nopsaka C KOMMNEeKCHbIMU aneMeHTaMn HanguTte nopsaok anemeHta. 3. lNoctponte
LUKNNYECKYIo NoArpynny, NOpoXaeHHyo anemeHToMm A. Boluncnute A100. 3. JokaxuTe, 4To
oTtobpaxeHue aeBnseTcs 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, nexalumx Ha ocu Ox.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. [lokaxuTe, 4To MHOXecTBO G 0bpasyeT rpynny OTHOCUTENbHO onepauun *. FBnsieTcs nn
MHOXecTBO H noarpynnoin rpynnbl G ? 2. [oCcTponTe UMKNNYECKYO NOArpynny, NOPOXAEHHYIO
anemeHTOM A. Boluncnnte A100. 3. JokaxuTe, 4To 0OTOOpaxeHue SBNSeTCs roMOMOPGOM3MOM.
Haigute s0po atoro romomopcpuama. bynet nn oHo naomopcomnamom rpynn?

Tema 7. Konbua u nons

JoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

1. dlBngetcs nn MHOXecTBO K KOMbLLOM OTHOCUTENBHO OonepaLmi CNOXEHUS U YMHOXEHNS, 3a0aHHbIX
B Buge (a1,0)+(a2,0) = (a1+a2,0) (a1,0)(a2,0) = (a1a2,0). Umeetcs nu B K eanHuua? Byaet nvm oHo
nonem? 2. slBnsetcs nm MHoxXecTBo K yncnosbiM konbLoM? ViMeeTca nu B K egnHmua? byaet nm oHo
nonem?

Tema 8. PaclumpeHue nonsi. Anrebpanyeckue ymcna.

LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

1. [lokaxuTe, 4TO JaHHOE Yncno aBnseTcs anrebpanyeckmm. Hangute ero MUHMManbHbIA MHOFOYMEH
n cteneHb. 2. OcBobOAMTECH OT MPPALMOHANBLHOCTY B 3HaMeHaTene npobu MeTonoMm
HeonpeaeneHHbIX KO3agULIMEHTOB.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

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

Tema 9. JIuHenHble NpocTpaHCcTBa

JoMalHee 3afaHune , NpuMepHble BOMPOCHI:

1. Haonte koopamHathel Bektopa x = (-34,19,15) B 6asuce al= (1,1,1), a2 = (8,-5,-5), a3 = (1,-2,-3).
2. Haingute 6a3nc cyMMbl 1 nepecedeHunst OByx NOANPOCTPAHCTB, HATSHYTbIX HAa Cnenyowne 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

JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

1. HainiguTe opTOHOPMUPOBAHHBIN 6a3Mc NOANPOCTPaAHCTBA, HATSHYTOr0 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).

Tema 11. JIuHenHble onepatopbl
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

1. MpoBepuTb, ABNSIOTCA NN yKasaHHble NpeobpasoBaHnst NMHERHbIMU? NS NNHERHbIX
npeobpasoBaHnii HakaMTe MaTpuLy B cTaHOapTHOM 6asuce. 2. Hait obpas 1 paHr, 94po 1 fnedoekt
NMHeNHOro onepartopa, 3afaHHoro matpuueit A. 3. Haintn cobCcTBEHHbIE 3HAa4YeHMS! U COBCTBEHHbIE
BEKTOPbI NMMHEHOro oneparopa f, AeiCTBYIOWEro B IMHERHOM NpocTpaHcTee V.

Tema . UTorosas doopma KOHTpons
Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

1. MHOXeCTBO KOMMNeKCHbIX Yncen. Onepaumm CNoXeHUst U YMHOXEHNS yNnopsao4eHHbIX nap w1
cBoOKicTBa onepauui.

2. MHnmas eamHuua. Anrebpanyeckas oopma 3anmcy KOMnnekcHoro Ymicna. [eincTens Hag
KOMMIEKCHbIMX Y1CIaMK, 3anncaHHbiMK B anrebpanyeckoi oopMe.

3. KoMnnekcHble yncna u KoopanHaTtHas nioCcKOCTb. COI'IpFI)KeHHbIe KOMMnekcHble Yncna n nx
CBOWCTBA. reOMeTpW-IeCKI/IVI CMbIC/T AENCTBUI HALO KOMMIEKCHbIMU YCIaMN.

4. Moaynb 1 apryMeHT KoMmniekcHoro ymucna. Ceoiictea moaynsi. TpuroHomeTpuyeckas oopma
3anmcy KOMNNEKCHOro Yucna. Mpasuna yMHOXEHNS U OeNeHNs1 KOMMEKCHbIX YACEN B
TPUrOHOMETPUYECKO DOPME. [EOMETPUYECKUIA CMBICTT YMHOXEHNS 1 AeNeHNs1 KOMMIEKCHbIX YACET.

5. Bo3BegeHme KOMMNEKCHOroO YMucna B CTEMEHD. CDopmyna MyaBpa n ee nNpuMeHeHue. N3BneyeHne
KOpHeVI M3 KOMMNEeKCHbIX HCcen B anre6pa|/|quK0|7| N TPUrOHOMETPUYECKUX DOPMaXx.

6. KOpHM 13 eanHMUBl 1 X FeoMeTpuyeckne cBoicTea. MNMepBoobpasHble KOPHW U3 eANHULLI U UX
HaxoxaeHve. Teopema o ymcne nepBoobpasHbIX KOPHEN.

7. Onpe,u.eneHVle Konbua un nons. enutenn HynA. Ob6nacTb LENoCTHOCTH.

8. MHOorouneHbl OT 04HOM NepemMeHHon 1 aencTens Hag HUMM. OCHOBHbIE CBOMCTBA AENCTBUIA HAL
MHOro4neHamun. KonbLo MHOrO41eHOB.

9. CteneHb MHOro4neHa. Teopema 0 CTEMEHN CYMMbI 1 MPOM3BEOEHNS MHOMO4NEHOB.

10. 3HayeHns MHoro4vneHa. KopHu MHorodneHa. Teopema beay.

11. IleneHne MHoro4neHa Ha (x-c). Cxema "opHepa v ero obocHoBaHue.

12. KpaTtHble KopHM MHOro4sieHa. TeopeMa 0 MakCManbHOM YMCNEe KOPHEN.

13. DyHKUMOHaNbHOE PaBEHCTBO MHOIO4/1IEHOB.

14. Teopema 0 OeNneHnn C OCTATKOM.

15. HO LD nByx MHoro4neHos. Anroputm Esknnga. OcHoBHble cBoinctea HO Ll AByX MHOrO4nEHOB.
16. B3anMHOo-npocTble MHOro4neHbl. OCHOBHbIE CBOMCTBA B3aUMHO-NPOCTbIX MHOMO4/1EHOB.

17. HOK agByx MHorouneHos. HO Ll n HOK HeckonbKnx MHOrO4neHoB.

18. |_|pVIBO,EI,I/IMbIe n HenpmeoonMblie MHOIO4YN1EHbI. OcHoBHble cBOWCTBA HEenpmBo4ANMbIX
MHOro4neHosB.

19. PasnoxeHne MHorouneHa Ha HenpmneoOoMbl€ MHOXUTENN. KaHoHnyeckoe pasnoxeHune
MHOro4neHa.

20. OcBoboXaeHME OT MppaULMOHaNbHOCTI B 3HaMeHaTene apobu ¢ nomowpbto anroputma Esknmaa.
21. OcHoBHas Teopema anrebpbl. KaHOHMYecKoe pasnoxXeHne MHorovneHa Hag nonem C.

22. TeopeMa 0 KOMMIEKCHOM KOpHe MHorovneHa ns R[x].

23. Teopema Buera.

24. PeweHve ypasHeHui 3 cteneHn metonom KapoaHo.

25. PeweHve ypaBHeHWI 4 cTeneHn metonom deppapw.

26. PaumoHanbHble KOPHY MHOro4fieHa ¢ LenbiMm KosthuumneHTamu.

27. Kputepuin dinseHwrenHa. MNpruBoaMMOCTb MHOro4neHoB 2 1 3 ctenenn Hag nonem Q.

28. ['paHnubl pencteuTenbHbIX KOpHen. OTaeneHne OencTBUTENbHbIX KOpHe MeTodom Ltypma.

MNpuMepHbIEe 3K3aMeHaUMOHHbIE BUneThbI:
BUNET @ 00.
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1. MHOX€eCTBO KOMMNEKCHbIX Yncen. Onepaumm CNoOXeHNs U YMHOXEHNS C MOMOLLbIO
ynopsaA40YeHHbIX Nap 1 CBOWCTBA onepauui.

2. Cxema NopHepa 1 ero o6ocHoBaHme.

3.Pewwntb ypaBHeHue.

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

BUJIET @ 000

1. OnpegneneHune buHapHo anrebpamnyeckor onepaumn. KOMMyTaTMBHbIE M acCoLMATUBHbIE

anrebpaunyeckme onepaunn. HeliTpanbHble U CUMMETPUYECKME SNEMEHTbI OTHOCUTENBHO AaHHO
anrebpanyeckoin onepauuu.

2. 3apaya 06 ynBoeHun kyba.

3. HokaxwuTe, 4to MHOXecTBO G 0bpasyeT rpynny OTHOCMTENIbHO onepauum *. ABnseTcs nm
MHOXecTBo H noarpynnon rpynnbl G ?

4. Nokaxwute, 4to uncno U sensietcs anrebpanyeckmm. Hanonte ero MMHUManbHbIA MHOTO4YEH U
CTeneHb.

7.1. OcHOoBHas nuTeparypa:

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

Kypc Bbicwei anrebpbl, Kypow, AnekcaHap FeHHaobesuy, 2004r.

NuHeinHasa anrebpa, NnbnH, Bnaonmnp AnekcaHnposuy;o3Hsk, ayapn MeHpuxosmy, 2010r.
Kypow A.I'. Teopwua rpynn.-4-e naa.,ctep.- Cnb.: JlaHb, 2005.- 648c.
http://e.lanbook.com/view/book/562/

NanuH E.C., AzeHwTat A.4. JlecoxmH M.M. YnpaxHeHust no Teopuu rpynn.-2-e naa.,crep.- Cnob.:
Naxb, 2010.- 272c¢. http://e.lanbook.com/view/book/528/

OkyHes J1.41. Boicwas anrebpa.-3-e n3ga.,crep.- Cnb.: JlaHb, 2009.- 336¢.
http://e.lanbook.com/view/book/289/

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

7.2. JlononHuTenbHasa nuteparypa:

Hauana anrebpel, Y. 1. Anrebpanyeckne CTpyKTypbl, KOMMNEKCHbIE YACNA, CUCTEMbI INHENHbIX
ypaBHEHUIA, MATPULLbl, ONPeaENUTEN MaTpULL, NMHEHbIE NPOCTPAHCTBA W IMHEHble 0ToBpaxXeHus,
, 2005r.

NuHeliHas anrebpa B npumepax u 3agadvax, boptakosckuin, AnekcaHap Cepreesuy;laHTenees,
AHppen Bnagummnposuy, 2005r.

OneMeHTbl anrebpbl: KOMMNEKCHbIE YUCNA, CUCTEMbI IMHENHbBIX YPaBHEHWIA, MHOTO4NIEeHbI, nbuH,
Cepren Hukonaeswny, 2006r.

Kypow A.I'. lekummn 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/

dapnees [.K., ComuHcknin N.C. 3apaym no Beicweli anrebpe.-17-e nag.,ctep.- Cnb.: JlaHb, 2008.-
288c. http://e.lanbook.com/view/book/399/
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7.3. UHTEepHeT-pecypcChl:
6ecnnatHblii pecypc ons CTyaeHToB. - http://math24.ru/index.html
CNpaBOYHMK MaTemMatmnyeckux gpopmyn. - http://www.pm298.ru/reshenie/analitpl.php

1. Kypow A.I'. Kypc Bbicweit anrebpsbl. -
www.newlibrary.ru/book/kurosh_a_g/kurs_vysshei_algebry.html

2. KoctpuknH A.V. BBeneHwne B anrebpy. - http://rutracker.org/forum/viewtopic.php?t=3056928
3. BuHbepr 39.b. Anrebpa MHorouneHos. - http://bookinist.net/books/bookid-3307.html

4. Bypbaku H. Anrebpa. Yactb 1. Anrebpaundeckne cTpykTypbl. JlIuHenHasa n nonunmHeriHas anrebpa.
- http://eqworld.ipmnet.ru/ru/library/mathematics/algebra.htm

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHune aoncumnnuHbl "Anrebpa” npennonaraet MCNONb30BAHME CNESYIOWErO
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
MyNbTUMEAVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTCs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATMA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 DOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nepnoanyeckme n3gaHmis n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusM penepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNnoTeyHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHnim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOIR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. Ha kadpenpe Bbiclwei MaTeMaTki U MaTeMaTu4eckoro MoAeNnpoBaHms NMeeTcst COBCTBEHHbIN
KadoenpanbHbl OHA KHUT (CBbiwe 700 KHWr).
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2. Ha kadpenipe umeetcst o6opynoBaHue, No3Bonsiolee pasMHOXaTb HpoLopoBaTh METOANYECKME
nocobus 1 y4ebHuKN.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "MNeparornyeckoe obpasoBaHne” 1 NPouIo NOAroToBkn Matematuka,
NHJpopMaTmka n UHPOPMaLIMOHHbBIE TEXHONOTUN .
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