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1. Uenn ocBOEHNS AUCLUMINHBI

Kypc siBnsieTcst normyecknm npoaonxeHnem kypca "Anrebpa n reometpus”. Bonpochl paspewmnmMocTm
06X CMCTEM NINHEHbBIX anrebpanyeckux ypaBHeHu NpMBoOAAT K HE0OX0AMMOCTN BBEAEHUS U
CUCTEMATMYECKOro U3y4eHUs Taknx qoyHOaMeHTanbHbIX NOHATUN KaK NTMHENHOE BEKTOPHOE
NPOCTPAHCTBO, NINHENHBIA onepaTop, NMMHenHoe ypaBHeHue. M3ydeHune aTnx 06 bekToB B
NPOoCTENLEM, HO, TEM HE MeHee, BaXHOM 071 MPUNOXEHUI Ccry4ae KOHEYHO-MEPHOro NIMHENHOro
BEKTOPHOro NPOCTPaHCTBA COCTABNSET MNEPBYO YacTb NPOrpammbl kKypca. Bropas yacTtb kypca
6asvpyeTcs Ha pa3BMTUM METOAO0B TEOPUUN KBAAPATUYHBIX (OOPM, MPUMEHSIIOWMNXCS ANS U3YHEHUS
KPVBbIX 1 NOBEPXHOCTEN BTOPOro nopsaaka.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucumnnnHa BkntodeHa B pasaen " 52.B.3 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasosaTtenbHol nporpammbl 010400.62 MprknanHas MatemMaTka u MHopMaTuka n 0THOCKTCS K
BapuaTtusHom Yyactn. OcsavBaeTtcs Ha 1 Kypce, 2 ceMecTp.

OucumnnmHa oTHocuTes K 0bLenpodoeccmoHanbHOMy LMKy AUCLMIAMH, N3y4aeTcsl Ha NePBOM
Kypce Bo 2 cemecTpe. [1nsa ee ndyyeHns tpebyetcs xopolwee 3HaHWe WKONbHON NporpaMmbl No
MatemaTike 1 3HaHWs, NoNyYeHHble B paMkax aucumnnuHbl "Anrebpa n reometpus”. MonyyeHHble
YMEHUSI U TOTOBHOCTW HEOOXOAMMbI AJ1S YCNELWHOro 0CBOEHNS KypcoB "MaTtemMatmyeckmin aHanma",

" ndgpcpepeHumanbHble ypaBHEHNS" U OPYrUX OUCUMNIVH LAHHOrO NPOdUAs, a TakxXe A yCnewHom
MOArOTOBKMW KYPCOBbIX U AUNIOMHO paborT.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneteHumu npuobpeTaeMon KOMNeTeHL N
AK-1 CNOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA
€CTEeCTBEHHbIX HaykK, MateMaTnkn n MHOOPMaTUKKN, NOHUMaHNE
(K';%%%)fgsxﬁ:fnb%'e OCHOBHbIX (02KTOB, KOHLUEMNUUIA, NPUHUKMOB TEOPUIA, CBA3AHHbIX
C NpuKnagHon maTtemMatukon n nHpopmaTnkom
MK-2 cnocobHocTb NpuobpeTaTtb HOBblE HAay4HbIE W
(npodheccunoHanbHble npodpeccrnoHasnbHble 3HaHWS, UCNOJb3Ys COBPEMEHHbIE
KOMNeTeHLmm) obpa3zoBaTefibHble Y MHPOPMALMOHHBIE TEXHONOTUN
MK-6 CNOCOOHOCTb OCYLWECTBNATbL LieneHanpaBneHHbI NONCK
(npodhbeccmoHanbHble NHJOOPMaLIMX O HOBENLWNX HAYy4YHbIX U TEXHONOrMYeCKuX
KOMMeTeHuunn) OOCTUXEHUSAX B ceT IHTepHeT 1 n3 gpyrux NCTOYHNKOB
MK-8 CNOCOBHOCTb POPMUPOBATbL CYXAEHNS O 3HAYEHUN U
nocneacTBuUsAX CBoewr npodpeccroHanbHOW 0esaTenbHOCTU C
(MpogpeccmonantHbie y4eTOM coumanbHbIX, NPOJECCUOHANbHbIX Y 3TUYECKUX
KOMMeTeHuunn) N
no3nuunn
CNoCcoBHOCTb pelwarb 3agayv NPOM3BOACTBEHHON U
MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NpogpeccnoHanbHOM
(npodpeccunoHanbHble YPOBHe, BKNtoYas: paspaboTky anropuTMnYECKuX 1
KOMMeTeHuunn) MPOrpaMMHbIX peleHnin B 06nacTi CUCTEMHOTO 1 NPUKNaAHOro
nporpamMM1poBaHns
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B pesynbTaTe 0CBOEHUS AUCUUMNNHBI CTYOEHT:

1. OONXEeH 3HaThb:

OCHOBHblE METObl NMMHERHOW anrebpbl U aHANNTUYECKO reoMeTpun;
2. DONIXEH yMeTb:

MOHMMATb U MPUMEHATb HA MPAKTMKE METObI PEWeHUs 3aaay MMHERHOW anrebpbl 1 aHANUTUYECKON
reomMeTpmu

3. OONIXeH BnageThb:
HaBblkaMy PELIeHNs NPaKTUYeCKUX 3a4ay NMHENHoN anredpbl U aHANMTUYECKON reoMeTpuin
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

: NOHUMaHWe ONpPeneneHnin n [okasaTenbCTB OCHOBHbIX PE3YNbTaToOB NMHERHOW anrebpbl 1
aHannTn4yeckom reomeTpun

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLUMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHuu(bl) 216 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLIMMINHBI 3a4eT 1 9K3aMeH BO 2 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex ““I'IpaKmqecmeHaéopaToprle
u 3aHATUA paborbl
omauwHee

Tema 1. NpocTpaHcTBa A
1. Rnu Cn 2 1 1 0 1 3apaHue

Tema 2. JlnHenHble 1 NMCbMeHHas
2. |eBKnnaoBbl 2 1 2 0 2 paboTta

npocTpaHcTBa

MallH
3 Tema 3. HepaBeHCTBO 5 5 1 0 1 ggu:Hmeee
" |IKowwu-byHskosckoro
4 Tema 4. IlnHelHas 5 5 5 0 5 ggzgﬁmfe
" [3aBMCUMOCTb BEKTOPOB

Tema 5. PaHr cuctemsl NMCbMeHHas
5. [BekTopoB. PaHr 2 3 3 0 3 paboTa

mMaTtpuLbl
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Buabl v yachbl
ayauTopHOM paboThbl,
Paapnen Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
Tema 6. Kputepun
NUHENHOMN nomauiHee
6. |[He3aBMCUMOCTN. 2 4 3 0 3 3apaHve
OpToroHanbHble
CUCTEMbI
noMallHee
7. |[Tema 7. basuchl 2 5 3 0 3 3apnaHue
KOHTpONbHas
Tema 8.
8. MoonpocTtpaHcTBa 2 6 3 0 3 pabota
o noMallHee
Tema 9. JInHenHble
9. oneparopbl 2 7 3 0 3 3apjaHue
Tema 10. MaTpuua noMallHee
10.|onepatopa. HekoTopble 2 8 3 0 3 3apaHve
Knaccbl onepaTtopos
. noMallHee
Tema 11. JlnHenHble
11. VDABHEHNS 2 9 3 0 3 3apjaHue
Tema 12.
omauwHee
WHBapuaHTHble A
12. NOANPOCTPAHCTBA. 2 10 3 0 3 3anaHve
CobCcTBEHHbIE BEKTOPDI
13 Tema 13. TpeyronbHas 5 11 3 0 3 ggz::JMHee ©
‘|dpopma oneparopa
Tema 14. KOHTpONbHas
14.|[CamoconpsaxeHHble 2 12 3 0 3 TouKa
oneparopbl
noMallHee
Tema 15. YHUTapHble
15'onepaTopb| 2 13 3 0 3 3apaHue
e B eomebarops
16. BKNOOBOM 2 14 3 0 3 3apaHve
NpPOCTpaHCcTBe
Tema 17. JomalHee
17.|KaHoHU4eckunin Bng, 2 15 3 0 3 3anaHuve
KBagpaTtuyHom coopmbl
Tema 18.
[MonoxuntenbHo foMalliHee
18. orpeneneHHbie 2 16 3 0 3 3apaHve
KBagpaTuniHble qOopMbl
Tema 19. Kpusble n KOHTpONbHas
19.|nOBEPXHOCTN BTOPOro 2 17-18 6 0 6 paboTa
nopsaka
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Buabl n yachbl

ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
MpakTnyecknellaboparopHbie
Jlekumn 3aHATUSA pabotbi

Tema . Ntorosas 5 0 0 0 252:‘9“
doopma KOHTpoOns

Ntoro 54 0 54

4.2 CopepxaHue ONCLUMIUHDI

Tema 1. MNpocTtpaHcTBa Rn 1 Cn

nekumoHHoe 3aHsitne (1 yaca(os)):
AKCNOMbI IMHENHOrO NPOCTPAHCTBA HaA NOMEM BELECTBEHHbIX (KOMMIEKCHbIX) YuCen.
naboparopHas pabora (1 4aca(oB)):
CkanspHoe npousseneHne B BEWECTBEHHOM (KOMMNEKCHOM) npocTpaHcTee. [JnnHa sektopa
Tema 2. JIuHenHble N eBKNUA0BbI MPOCTPaHCTBa
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OnpepeneH

N4, aKCMOMblI

naboparopHas pabora (2 4aca(oB)):
Mpumepbl NMHENHBIX 1 EBKIMAOBbLIX MPOCTPAHCTB
Tema 3. HepaBseHcTBO KoLwu-ByHsikoBCKOro
NeKLuMoHHoe 3aHsiTue (1 Haca(os)):
ToxnpecTtBo Nugparopa. KonnmHeapHble BEKTOPbI
naboparopHasi pabora (1 4aca(os)):
HepaseHcTtBO Kown - ByHsikosckoro. [InvHa BekTopa
Tema 4. JIuHenHaa 3aBUCUMOCTb BEKTOPOB
NeKUuMOHHOe 3aHsiTne (2 yaca(os)):

JINHEenHO 3aBMCUMbBIE CUCTEMBI BEKTOPOB: onpeneneHne, MaTtpnyHasa oopMynnpoBka, CBOMNCTBO
TPAH3UTUBHOCTWU, 3KBUBAJIEHTHbIE CUCTEMbI

naboparopHasi pabora (2 4aca(oB)):

JINHENHO HE3aBMCUMbIE CUCTEMDI BEKTOPOB: onpegeneHne, NNHENHO He3aBNCUMble NOACUCTEMDI,
Teopembl O NIMHENHOW He3aBNUCUMOCTH

Tema 5. PaHr cuctembl BEKTOPOB. PaHr maTtpuubl
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

MakcuManbHble TMHERHO He3aBMCKMblE CUCTEMbI BEKTOPOB: ONpeaeneHme, Teopema o Ynucne
BEKTOPOB. PaHr cucteMbl BEKTOPOB. TeopeMa 0 paHrax CMCTeM CTPOK 1 CTONOGLOB MaTpuLbl

naboparopHas pabora (3 4aca(oB)):
PaHr matpuubl. Teopema o paHre npousseneHus matpuu. BoluncneHne paHra marpuubl
Tema 6. Kputepun nuHeHON He3aBUCUMOCTU. OpTOroHasibHble CUCTEMbI
NeKuMnoHHoe 3aHsiThe (3 yaca(os)):

OpToroHanbHble cucTembl. Kputepuii NIMHEHOM He3aBUCUMOCTU CUCTEMbI BEKTOPOB B
npocTpaHcTee Cn. MaTpuua Mpamma. Kputepuii nMHEHOM HE3aBUCUMOCTW CUCTEMbI BEKTOPOB B

€BKN1MA0BOM MNPOCTpaHCTBE

naboparopHas pabora (3 yaca(oB)):

OpToroHanbHble CUCTEMbI BEKTOPOB: ONpeaeneHne opToroHanbHOM 1 OPTOHOPMUPOBAHHOM
cuctembl; Teopema 'pama - Limnara (npouecc opToroHanMsaunm)

Tema 7. basuchbl
JNIeKLMoHHOoe 3aHsitne (3 4aca(os)):
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OnpepneneHne 6asnca, KOHEYHOMEPHbIE NPOCTPAHCTBA, NPUMEpPbI NMPOCTPAHCTB U 6a3nCcoB, 3aMeHa
b6asuca.

naboparopHas pabora (3 yaca(oB)):

OpToroHanbHbIin 6a3uc, KoadpnumneHTbl Pypbe, BbIYMCIEHNE CKANSIPHOIO NPOU3BEAEHMS, MaTpuLa
nepexona 0T OAHOro OPTOHOPMMPOBAHHOMO 6aswnca K apyromy

Tewma 8. NoanpoctpaHcTBa
JNleKLMoHHoe 3aHsitne (3 yaca(os)):

MoanpoCTPaHCTBO NIMHEHOro NPOCTPAHCTBA: onpeaeneHne, pa3MepHoCTb, CyMMa, NepeceyeHue.
Teopema 0 pa3aMepHOCTV CyMMbl MOAMNPOCTPAHCTB U CNeLACTBUE U3 Hee

naboparopHas pabora (3 4aca(oB)):

MoanpoCTpaHCTBO NMHEHOrO NPOCTPAHCTBA: Pa3MEPHOCTb, CyMMa, NepeceyeHne
Tema 9. JInHenHble onepartopbl

JNIeKLMOHHOe 3aHsiTne (3 4aca(oB)):

3omMophrn3mM KOHEHHOMEPHBIX NPOCTPAHCTB. JInHeHble onepaTtopbl: onpeneneHme, NpuMeps,
JencTBna HaL oneparopamu.

naboparopHas pabora (3 4aca(oB)):

Ob6paTHbIil onepaTop, oneparTop PasnoxeHus no 6asucy, N3oMopPPn3M KOHEHHOMEPHbIX
NPOCTPaHCTB (onpeaeneHune, Teopema 06 nsomoppuame). JInHeliHblie OYHKLMOHANbI, TEOPEMA
Pucca

Tema 10. MaTpuua oneparopa. HekoTopble Knaccbl onepaTtopos
NeKunoHHoe 3aHsitTne (3 4aca(os)):

HekoTopble knacchl onepatopos. Matpuua onepartopa: onpegeneHune, CBOMCTBA, MPUMeEpbI, 3ameHa
6a3ncoB., paHr oneparopa

naboparopHas pabora (3 4aca(oB)):

HeBbipoXaeHHbIE, CONPSAXEHHbIE, CAMOCOMNPSXEHHbIE, YHUTAPHbIE ONEepPaTopbl U NX MaTpuLbl
Tema 11. JIuHenHble ypaBHeHUS

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

JlvHeiHble ypaBHeEHMS, OpTOroHanbHOe pasnoxeHue Esknngosa npocTpaHcTea 1 Teopema
dpenronbma

naboparopHas pabora (3 yaca(oB)):

O6uwee pelleHne NMHeRHoro ypaeHeHusl, Teopema KpoHe-kepa-Kanennum, Teopema o0 pasmMepHoOCTH
s4pa v obpasa onepartopa

Tema 12. UHBapunaHTHble noanpocTpaHcTBa. Co6CTBEHHbIE BEKTOPbI
JNIeKLMOoHHOoe 3aHsiTne (3 4aca(os)):

CobCcTBEeHHbIe BEKTOPbI. VIHBapuaHTHbIe MOANPOCTPaHCTBa onepartopa: onpeneneHune, ynpolieHume
Ba MatpuLbl orneparopa; 1emMma o B3avIMHO 0OAHO3HAYHOM 0TOBPaXEeHU MHBAPUAHTHOMO
NoAnpPOCTPaHCTBa

naboparopHas pabora (3 yaca(oB)):

CobCTBEHHbIE BEKTOPbLI, TEOPEMA O NIMHENHON HE3ABMCUMOCTM COOCTBEHHBIX BEKTOPOB
Tema 13. TpeyronbHasa chopma oneparopa

JNleKLMoHHoe 3aHsitue (3 Yaca(os)):

Teopema Lypa n Teopema o TpeyronbHo hopme onepaTopa

naboparopHas pabora (3 yaca(oB)):

TpeyronbHasa doopma oneparopa

Tema 14. CamoconpsixeHHble onepaTopbl

neKuMnoHHoe 3aHsiThe (3 yaca(os)):

CaMOCOI'Ipﬂ)KeHHbIe oneparopbl, NX COOCTBEHHbIE YMCna U CODCTBEHHbIE BEKTOpbI, Tepema o
AnaroHa/ibHOM Bnae CaMo-CONnpsa>XeHHOro orneparopa. BapVIal_I,VIOHHOG onuncaHne cobCTBEHHbIX
4yncesn caMo-Cconpsa>XeHHOro oneparopa

naboparopHas pabora (3 yaca(oB)):
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Teopema 0 nepemMexeHnn cobCTBEHHbIX YCEN SPMUTOBbLIX MATPWLL
Tema 15. YHUTapHble onepartopbl

NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

OnpepeneHve n Teopema 0 AnaroHanbHOM BMAE YHATAPHOro oneparopa
naboparopHas pabora (3 4aca(oB)):

OnpepeneHve n TeopeMa 0 AnaroHanbHOM BMAE YHATAPHOro oneparopa
Tema 16. Oneparopbl B BelL,eCTBEHHOM €BK/INA,0BOM MPOCTpaHCTBe
JNIeKLMOHHOoe 3aHsiTne (3 yaca(os)):

OpToroHanbHble onepaTopbl B 0JIHOMEPHOM U IBYMEPHOM MpocTpaHcTBax. OpToroHanbHble
orepaTopbl B NPOCTPaHCTBE NPON3BO/bHON Pa3MepHOCTH

naboparopHas pabora (3 4aca(oB)):

CamoconpsixeHHble onepaTopbl B BEWECTBEHHOM E€BK/IMA0BOM NPOCTPaHCTBE
Tema 17. KaHOHUYecKkuin BUA, KBagpaTtuiHon chopmbl

JNeKLMoHHoe 3aHsiTne (3 4aca(oB)):

KBagpartnyHas oopma, ee KaHOHU4YeCcKun Bng, meton JlarpaHxa. Teopema 0 KOHrPyaHTHbIX
MaTtpuuax u 3aKoH MHepuumn KeagpaTuyHbIX oopm

naboparopHasi pabora (3 yaca(oB)):

KBagpartnyHas oopma, ee KaHOHUYeCKun Bng, meton JlarpaHxa. Teopema 0 KOHrPyaHTHbIX
MaTtpuvuax u 3aKoH MHepuumn KBagpaTtuyHbIX Oopm

Tema 18. NonoxurenbHo onpeaeneHHbie KBaapaTuyHbie oOpMbl
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

Onpenenenve, kputepuii CunbsecTtpa

naboparopHas pabora (3 yaca(oB)):

Kputepuin Cunbsectpa

Tema 19. Kpusble u NoBepxXHOCTU BTOPOro nopsaka
JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

YnpoueHre obwero ypaBHEHNS KPMBOI BTOPOro no-psaka. FeomeTpryeckme CBOMCTBA KPUBbIX
BTOpPOro nopsiaka. MoBepxHOCTM BTOPOro nopsaka, ynpoweHve obwero ypaBHEHNS MOBEPXHOCTU
BTOPOro nopsiaka

naboparopHas pabora (6 4aca(oB)):
["leomeTpuryeckme CBONCTBA NOBEPXHOCTEN BTOPOro nopsaka

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSiITeNIbHOM paboTbl AUCLUMMIUHBI (MOLYNSA)

Buabi
Paspen Cemect Hepensa | camoctositenibHon [TpynoeMKOCTb ;‘:ﬂ%“g::)';g:;gzg;
AncumnnuHbl pcemeCTpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
noaroToeka
1 Tema 1. NpocTpaHcTea 5 y A 5 JomalHee
"|IRn u Cn AoMallHero 3agaHue
3a0aHus
noaroToBsk
onroroska nomalwHee
. JoMalHero 1
Tema 2. JInHeHbIe 1 3apaHune
3agaHus
2. |[eBKNMOOBbI 2 1 COLIOTOBKA K
npocTpaHcTBa A - NUCbMEHHas
NMNCbMEHHON 1 260714
paboTe P
noaroToeka
3 Tema 3. HepaBeHCTBO 5 5 uoﬂamHero 5 noMallHee
" |[Kown-byHsikosckor HW
o] YHAKOBCKOr0 3anaHms 3afaHve
PervncrpaumnoHHbii Homep 940415 OAEKTPOHHEBEH
il VHUBEPCHTET
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Buabi
N dopMbl KOHTPONSA
Pasnen Hepens | camocrositensHon [TpymoeMKOCTb b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
4 Tema 4. JlnHenHas 5 5 Hgﬂ;ﬂg:r'(g 5 nomatHee
" |3aBUCNMOCTb BEKTOPOB
3aBMCUMOCTb BEKTOPO 3ananms 3afaHune
noarotoBka
JomallHero 2 AomaliHee
Tema 5. PaHr cuctembl 3aaaHve
3agaHus
5. [BekTOpoOB. PaHr 2 3 HOLrOTOBKA K
mMatpulbl g
P NUCbMEHHON 2 n”ngeHHaﬂ
paboTe pabota
Tema 6. Kputepum
NUHENHON noaroToBka
6. |HE3aBMCUMOCTW. 2 4  |oomMawHero 4 ggz:;”;eee
OpToroHanbHble 3afaHus
CUCTEMDI
noarotoeka
7. [Tema 7. basuchl 2 5 |nomawHero 4 g'ao,z::]mf ©
3agaHuns
noaroToBka K
8 Tema 8. 5 6 K(())ﬂTSO}O'IbH?)IZ 4 KOHTpONbHas
" [NMoanpocTpaHcTBa pabote paboTa
Tema 9. JlnHelhHble noaroroeka nomatHee
9. orneparopbl 2 7/ |BomatHero 4 3apaHue
parop 3afaHuns
Tema 10. MaTpuua noAaroToBka
10.lonepaTopa. HekoTopble 2 8 |oomawHero 4 ggzaa:'”;eee
Knaccbl onepaTtopos 3agaHus
11 Tema 11. JluHelhHble 5 9 Hgﬂ;ﬂ:eBrKg 4 nomauwHee
‘lypaBHeHuS sananms 3agaHue
Tema 12.
1o NHBapuaHTHble 5 10 Hgﬂgﬂﬁ::fg 4 noMallHee
‘InoanpocTpaHcTBa. 3anaHms 3apaHuve
CobCTBEHHbIE BEKTOPSI
Tema 13. TpeyronbHas noaroroeka nomatwHee
13. 2 11 |(oomawHero 4
doopma oneparopa sananms 3agaHue
Tema 14. noaroToBska K
14.|CamoconpsixXeHHble 2 12 |KOHTpONbHOM 4 :83;20%"'39'
orneparopbl TOo4YKe
Tema 15. YHuTapHole noaroToeka nomaliHee
15. 2 13 |nomauwHero 4
oneparopbl sananms 3agaHue
T .
ema 16. Onepatopsbl B noaroToska
16.[BELECTBEHHOM 5 14 |nomawnero 4 JomauwHee
‘leBKNnLoBOM 3ananms 3apaHve
NnpoCTpaHCcTBe
Tema 17. nonroToeka
17.[KaHOHW4Yeckun Bug 2 15 |nomauwHero 4 g'gM::JMH:e
KBagpaTtuyHom oopmbl 3agaHus A
PervncrpaunoHHblii Homep 940415 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 18.
noaroToBk
18 MonoxutenbHo 5 16 ugﬂaczugerg 4 noMallHee
‘lonpeneneHHble 3anaHus 3apjaHuve
KBagpatuyHbie popMbI
Tema 19. Kpusble n NnoAaroToBka K
19./[noBEepxXHOCTN BTOPOro 2 17-18 [KOHTPONbHOM 8 Kgg;gg"b"'aﬂ
nopsiaka paboTte P
Ntoro 72

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTMBHbIE 1 MHTEPAKTUBHbIE (DOPMbI NPOBEAEHNS 3aHSATUIA B COYETAHUN C BHEAYAUTOPHON paboToii.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tewma 1. NpoctpaHcTBa Rn 1 Cn
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

N3yyeHne matepuanos nekuun n peleHvne 3agad no temam: 1. CeorictBa anrebpanyeckmx
onepauwii. 2. MNprMepbl BEKTOPHbIX MPOCTPAHCTB. 3. I30MOpdonaM BEKTOPHbIX MPOCTPAHCTB. 4.
Baabl. KoopanHathel BekTopa B 6a3e. 5. PaaMepHOCTb BEKTOPHOro NPOCTPaHCTBa.

Tema 2. JIuHenHble N eBKNUA0BbI MPOCTPaHCTBa
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

M3yyeHne mateprnanoB nekuum n pelweHne 3agad no temam: 1. OnpeneneHme NMHENHOro BEKTOPHOIO
npocTpaHcTBa. 2. JInHenHble onepaTopbl, 4EACTBYOWNE B KOHEYHOMEPHbIX BEKTOPHbIX
npocTtpaHcTeax. 3. MaTpuua nMHenHoro onepartopa B oaHHow 6ase. 4. 3akoH NpeobpasoBaHUS
MaTpuLbl MIMHERHOro onepartopa npu 3ameHe 6asbl. 5. OnpenenexHve eBkNMLOBa NPOCTPaAHCTBA. 6
KomnnekcHoe eBkNnaoBo NPOCTPAHCTBO. YHUTAPHbIE U 3PMUTOBbLI ONepaTopbl

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

MoaroToBka NUCbMEHHOMO OTYeTa No Teme: MaTtpuua NMHeRHoro onepaTopa B AaHHol 6ase
Tema 3. HepaBseHcTBO KoLwuu-ByHsikoBCcKOro

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

3yyeHre matepuanos nekumn 1 pelweHne 3agad no teme: HepaseHcTtso Kowun-byHsikoBckoro
Tema 4. JIuHenHasi 3aBUCUMOCTb BEKTOPOB

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

M3yyeHne matepunanos nekumm n peleHne 3agad no reme: 1. JInHenHo-3aBucuMbIe 1
NINHENHO-HEe3aBNCKMble CUCTEMbl BEKTOPOB B JIMHENHbBIX BEKTOPHbIX MPOCTPaHCcTBax. 2. Jlemma o
NINHEAHOWN 3aBMCMOCTU CMCTEMbI BEKTOPOB B NpocTpaHcTBe Vn, cogepxallein 6onee n BEKTOPOB.

Tema 5. PaHr cuctembl BeKTOpOB. PaHr maTpuLbl
foMalluHee 3afaHune , NpyMepHbIe BONPOCHI:

3yyeHne matepuanos nekumn un peweHue 3agad no teme: 1. OCHOBHble TeOpeMbl TeOpUU
npocTpaHcTea Vn 2. PaHr cuctembl BeKTOPOB. 3. PaHr matpuubl

nMcbMeHHas paboTa , NpPUMepPHbIe BOMPOCHI:

[MoaroToBka NMCbMEHHOro oTyeTa No Teme: PaHr MaTpuubl

Tema 6. Kputepun nMHeMHOW He3aBUCUMOCTU. OpTOroHasibHble CUCTEMbI
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

KETPOHHBH
B_EPCHTET
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3yyeHne matepuanos nekumn 1 pelweHmne 3agad no remam: 1. Kpurepun nmMHeinHom He3aBMCUMOCTH
BEKTOPOB. 2. OpToroHanbHble cuctembl 3. CummeTpryeckue onepatopsbl. 4. CummeTpryeckue
onepaTtopbl 1 OPTOHOPMUPOBaHHbIE 6a3bl.

Tema 7. Ba3suchbl
JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

N3yveHne matepmanos nekummn 1 peleHne 3agad no temam: 1. basbl. KoopamHatel Bektopa B 6ase.
2. PaamepHoOCTb BEKTOPHOro npocTpaHcTea. 3. Matpuua nepexona o1 04Hoi 6asbl K 4pyroi,
Teopema o matpuue nepexoga. 4. [NNpeobpasoBaHune KOOpPAMHAT BEKTOPA Npu 3ameHe 6a3bl.

Tema 8. NMNoanpocTpaHcTBa
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

lMposepka 3HaHuin no Teme: 1. NoagnpocTtpaHcTBa NpocTpaHcTea Vn. 2. [NognpocTpaHcTBa
NIMHENHOro0 BEKTOPHOIO NPOCTPaHCTBa.

Tema 9. JInHenHble oneparopbl
LoMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

3yyeHre matepuanos nekumn 1 pewweHne 3agad no remam: 1. JlnHerHble oneparopsbl, 4ENCTBYOWMNE
B KOHEYHOMEPHbIX BEKTOPHbIX MPOCTpaHCcTBax. 2. MaTtpuua nuHeinHoro oneparopa B fJaHHo 6ase. 3.
3akoH npeobpasoBaHMs MaTpuULbl TMHEHOrO onepaTtopa npu 3ameHe 6asbl. 4. Anrebpa NMHeRHbIX
onepatopoB. ObpaTHbIin onepaTop. 5. PaaMepHOCTb NPOCTPAHCTBA IMHENHBIX ONepaTopoB.,
LEeACTBYIOWMX B KOHEYHOMEPHOM BEKTOPHOM MPOCTpaHCcTBe. 6. COBCTBEHHbIE BEKTOPDI 1
COOCTBEHHbIE 3HAYEHWS NMHENHOro onepartopa. 7. A4po 1 0bnactb 3HaYEHWUA NTMHERHOTO
onepartopa.

Tema 10. MaTpuua oneparopa. HekoTtopble Knaccbl onepartopos
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

l/I3yL|eH|/|e mMarepuanos Nekuum n peleHne 3agad no temam: 1. Manmua oneparopa. 2. HeKOTOpre
Knaccbl onepaTtopos

Tema 11. JIuHeHble ypaBHEHUSA
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

3yyeHne matepuanos nekumn 1 peweHue 3agad no remam: 1. CoBMECTHOCTb CUCTEMbI IMHENHbIX
ypaBHeHwuii. 2. Teopema KpoHekepa-Kanennu. 3. Oblwee 1 4acTHOe pelleHne CUCTEMbI NTMHERHbBIX
ypaBHeHuiA. 4. OLHOPOLHbIE CUCTEMBI IMHENHBIX anrebpanyeckmx ypaBHeHuid. 5. dyHaameHTanbHas
cuctema peweHunin (PCP). 6. AnropuTM NocTpoeHns obLero peleHnst He0AHOPO4HOW CUCTEMBI
NINHENHbIX ypaBHeHWA. 7. OCHOBHas anbTepHaTuBa TEOPUM CUCTEM IMHENHbBIX yPaBHEHUI.

Tema 12. MHBapuaHTHble nognpocTpaHcTBa. CO6GCTBEHHbIE BEKTOPbI
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

I/I3yqu|/|e MaTepunanos nekunn n peweHne 3anad rno TeMam: 1. CobCcTBEHHbIE BEKTOPbI 1
COOCTBEHHbIE 3HAYEHUS NUHERHOTO orneparopa, Ux cBA3b C OCHOBHOW 3a4a4eil NMHENHON anre6pb|.
2. AHFOpI/ITM OTbICKaHNS CODCTBEHHbIX 3HAYEHUIA N COOCTBEHHbIX BEKTOPOB NIMHENHOr0 oneparopa. 3.
CyLLl.eCTBOBaHVIe COBCTBEHHOr0 3Ha4YeHUst 1 COBCTBEHHOIO BEKTOpa oneparopa, OEeNCTBYIOLWEro B
KOMIMJIEKCHOM BEKTOPHOM MpPOCTPaHCTBE. 4. |/|HBapI/IaHTHbIe noanpocTpaHcTBa.

Tema 13. TpeyronboHasa cpopma oneparopa

JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

V3y4yeHune matepuanos nekuumn n peleHne 3agad rno teme: TpeyronbHasa goopma oneparopa
Tema 14. CamoconpsixXeHHble oneparopbl

KOHTPONbHAsA ToYKa , NPUMEpPHbIE BONPOCHI:

N3yyeHne matepmanos nekummn 1 peleHne 3agad no temam: 1. CamoconpsixeHHble oneparopsl. 2.
YHUTapHbIe U 3PMUTOBbLI ONEPaTOpbI.

Tema 15. YHuUTapHble oneparopbl

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

N3yyeHne matepranos nekumm n peleHne 3agady no teme: YHUTapHble oneparops
Tema 16. Onepartopbl B BeLLLeCTBEHHOM €BK/IUA,0BOM NPOCTPaHCTBE

LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3yyeHre matepuanos nekumn 1 pelweHmne 3agad no remam: 1. OpToroHanbHble onepaTopsl,
LEeNCTByolWMe B €BKNNO0BOM NpocTpaHcTee. 2. OpToroHanbHbie onepaTopbl U OPTOHOPMUPOBAHHbIE
6asbl. 3. CummeTpuyeckne onepatopbl. 4. CUMMeTprYeckme onepaTopbl 1 OPTOHOPMUPOBAHHbIE
6asbl. 5. JleMma 0 xapakTepUCTUYECKMX KOPHSIX BELLECTBEHHOW CMMETPUYECKO MaTpULLbl 1 ee
cnenctene. 6. OCHOBHas Teopema Teopun CUMMETPUYECKUX ONepaTopoB. 7. [IpuMeHeHns OCHOBHOM
TEOPEMbI TEOPUN CUMMETPUYECKMX ONepaTopoB (Teopema 06 opToroHanbHOM noaobun
BELEeCTBEHHOM CUMMETPUYECKOM MaTpuLbl AMaroHanbHOW, NpuBeaeHne KBaapaTtuyHom qoopmbl K
rNaBHbIM OCSM, Napbl POPM).

Tema 17. KaHOHUYecKkuin BUA, KBagpaTtuiHon chopmbl
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

N3yyeHne matepmanos nekumn 1 peleHne 3agad no temam: 1. BewecTBeHHbIE U KOMMNEKCHbIE
POPMbI OT N HEMIBECTHbIX. 2. MaTpuua 1 paHr kBagpatuyHon popmbl. 3. 3aKoH Npeobpa3oBaHns
MaTpuLbl KBaApaTUYHOW COOPMbI NPU INHERHOM NPeobpa3oBaHN HEM3BECTHbIX. 4. KaHOHUYeCKNIA
BUA KBaLpaTU4HOM coopMbl. 5. Teopema JlarpaHxa o npuBeneHnn KBaapaTuyHon oopmbl K
KaHOHMNYECKOMY B/ Y.

Tema 18. NonoxurtenbHo onpeaeneHHble KBaapaTuyHbie OpPMbl
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

3yyeHre matepunanos nekumn 1 peleHne 3anad no remam: 1. NonoxurenbHo-onpeneneHHbie
KBagpaTtuyHble popmbl. 2. MNepBbii 1 BTOpON Kputepuint CunbeecTpa NoNoOXUTENbHON
onpeneneHHoCTM kBaapaTuyHbix goopM. 3. OTpuuaTenbHo-onpeaeneHHbIe KBaapaTuyHbie OOpMbl.

Tema 19. KpuBble 1 NoBepXHOCTM BTOPOro nopsioka
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MNpoBepka 3HaHWi No Temam: 1. Knaccudprkaums KpuBbIx U NoBEpxXHOCTER 2-ro nopsaka. 2. Obwume
ypaBHEHNS KPMBOM 1 NOBEPXHOCTU 2-ro nopsaka. 3. dnnaunc, runepbona v napabona B
KaHOHMYeCcKom cucteme koopauHar. 4. Knaccugpukaums Kpmsbix BTOPOro nopsaka. 5.
Knaccudpumkauns nosepxHocTen BTOPOro nopsigka. 6. [lpumeHeHne nHBapruaHToB Ans onpeneneHuns
TNa KPMBOW 1 MOBEPXHOCTU BTOPOro Nopsaka.

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4ETy N 9K3aMEHY:

MpeaycMOTpeHO NpoBeaeHNe 3a4eTa 1 3k3aMeHa, buneTbl ons ak3ameHa - MNMpunoxexve 1
BOMPOCbI K BAHETY 1 9K3AMEHY:

. MpoctpaHctea Rn 1 Cn

. JInHenHble n €BKNnOoBbl MPOCTPaHCTBA

. MaTtpuua nuHeliHoro onepaTopa B gaHHol H6ase.

. 3aKoH Npeobpa3oBaHMsa MaTpULbl TMHERHOro onepartopa npu 3amMeHe 6asbl.

. OnpegneneHne eBknnaoBa NPOCTPaHCTBA.

. KomnnekcHoe eBknnaoBo NpOCTPaHCTBO.

. HepaseHcTBO Kowwu-byHsikosckoro

. N\nHenHo-3aBMCMMbIE U NINHEAHO-HE3aBUCUMbIE CUCTEMbI BEKTOPOB B NIMHEHbBIX BEKTOPHbIX
NPOCTPaHCTBax.

9. Jlemma 0 NMHEHO 3aBUCUMOCTM CUCTEMbI BEKTOPOB B MpOCcTpaHcTBe Vn, conepxaulein 6onee n
BEKTOPOB.

10. PaHr cuctembl BekTOpoB. PaHr matpuubl

11. OCHOBHble TEOpPEMbI TEOPUU NPOCTpPaHcTBa Vn.

12. PaHr cuctembl BEKTOPOB.

13. Kpntepuun nmHeinHom He3aBMCUMOCTMW.

14. OpTOroHanbHble CUCTEMbI

15. CnmmeTpuyeckne oneparopsl.

16. ba3sbl. KoopauHaTbl BekTopa B 6ase.

17. MaTpuua nepexona oT oaHoM 6a3bl K Apyroi, Teopema o MaTpuue nepexona.

0O NO Ok~ WN =
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18. MNpeobpasoBaHne KoopaMHaT BekTopa npu 3ameHe 6asbl.

19. lNoonpocTpaHcTBa NMHENHOro BEKTOPHOrO MPOCTPaHCTBA.

20. JlnHenHble onepaTopsbl

21. MaTtpuua nuHeiHoro onepartopa B AaHHow 6ase.

22. 3akoH npeobpasoBaHnst MatTpuLbl MTMHERHOro onepartopa Npu 3ameHe 6asbl.
23. Anrebpa nuHeiiHbix onepaTtopos. ObpaTHblil onepartop.

24. CobCTBEHHbIE BEKTOPLI 1 COBCTBEHHbIE 3HAYEHMS NMHEAHOrO onepaTopa.
25. Slopo 1 obnacTb 3Ha4YeHWUn NMHENHOro onepaTopa.

26. COBMECTHOCTb CUCTEMbI NIMHENHbBIX YPABHEHWIA.

27. Teopema KpoHekepa-Kanennu.

28. ObLwee 1 4YacTHOE peleHne CUCTEMbI IMHENHBIX YPaBHEHWIA.

29. OLHOPOLAHbIE CUCTEMBI IMHENHBIX anrebpanyeckmx ypaBHEHWIA.

30. dyHpoameHTanbHasa cuctema peweHun (PCP).

31. Anroput™M NOCTPOEHNS 0bWero peweHnst HEOL4HOPOAHOM CUCTEMbI IMHERHBIX YPABHEHWIA.
32. TpeyronbHas popma oneparopa

33.CamoconpsxeHHble onepaTopbl.

34. OpTOroHanbHble onepaTopbl U OPTOHOPMMPOBAHHbIE H6as3bl.

35. CummeTpuyeckme onepartopsl.

36. KaHoHMnYeckuii Bua KBagpaTuyHOM oopMbl JOMALLHEee 3a4aHune I/I3y'-|eH|/|e Matepunanos nekumnm n
peweHne 3anad no Temam:

37. BelwwecTtBeHHblE 1 KOMMIEKCHbIE (POPMbI OT N HEU3BECTHbIX.
38. Matpuua n paHr kBanpaTu4HoOn oopMbl.

39. 3akoH NpeobpasoBaHns MaTpuLbl KBAAPATUYHOM OOPMbI NPY NIMHERHOM Npeobpa3oBaHnm
HEN3BECTHbIX.

40. KaHoHWnYeckui B KBaApaTU4HON POpPMbI.

41. Teopema JlarpaHxa o npveeneHnn KkeagpaTtnyHom oopMbl K KAHOHNYECKOMY BULY.

42. [NonoxuTenbHO-onpeaeneHHble kBaapaTuyHbie OOPMbI.

43. lNepsbii 1 BTOpO kputepuini CunbBecTpa NONOXUTENbHON ONpeaeneHHOCTM KBaapaTuyHbIX
doopM.

44. Knaccndrkaums Kpusbix 2-ro nopsigka.

45. Obwume ypaBHEHUS KPVBOI 1N MOBEPXHOCTM 2-r0 Nopsaka.

46. dnnunc, runepbona n napabona B KAHOHNYECKO CUCTEME KOOPAUHAT.

47. Knaccudpukaums noBepxHOCTEN BTOPOro nopsaka.

48. [NpMeHeHVe NHBapNaHTOB ONS OnpeaeneHns Tuna KpMBoM U NOBEPXHOCTM BTOPOro nopsiaka.

7.1. OcHOoBHas nuTeparypa:
1. Kapuesckuii, E. M. JluHeliHas anrebpa n aHanutuyeckas reometpus: yiebHoe nocobue / E. M.
Kapuyesckuin, M. M. Kapuyesckuin.?KasaHb: KasaHckuii yHusepcuteT, 2011.7269 c.

2. NnbuH, B. A. JlnHenHas anrebpa: y4ebHVK ons CTyAEHTOB (PU3MYECKUX CneunanbHOCTEN 1
cneunanbHocTu "MpuknagHaa matematmka" / B. A. nbuH, 3. I". ToaHak.?N3a. 6-e, ctep..?Mocksa:
duamatnut, 2010.7278 c.

3. NnbuH B.A., MNo3Hsk 3.I". luHeiltHasa anrebpa. - 6-e n3a., ctep. - M.: duamatnmt, 2008. - 280 c.
http://e.lanbook.com/books/element.php?pl1_id=2178

4. Ctonos E.J1. Kateropums anekTpoHHbIX 06pasoBaTtenbHbix pecypcos "Anrebpa u reometpus”, 2013
http://zilant.kpfu.ru/course/category.php?id=89

5. WepwHes B.I". OcHOBbI NHEHOI anredpbl 1 aHanUTU4eckoin reometpun: YuebHoe nocobue / B.T.
WepwHes. - M.: HAL NH®PA-M, 2014. - 168 c.- ISBN-online: 978-5-16-101126-3.

http://www.znanium.com/go.php?id=455245
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Mporpamma aucumnnvHbl "LononaHuTeNbHble rnaebl anrebpbl 1 reomeTpun”; 010400.62 MpuknagHas maTeMaTuka v UHOPMATUKA,;
npogoeccop, A.H. (aoueHT) Kapyesckuin E.M.

6. Kapuesckuin E.M., Kapuesckuin M.M. Jlekummn no reometpum 1 anrebpe. Y4yebHoe nocobue -
KasaHckuin penepanbHbin yHusepcutet, 2011. - Pexunm pgoctyna: -
http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf, ceoboa-Hblli. - 222 c.

JononHuTenbHas nuteparypa:

1. MNpockypsikos, V. B. C60pHMK 3aay nNo nuHeinHoin anrebpe: Yueb. nocobre ans CTyaeHToB
ou3.-mart. cneu. By3oB / V.B.Mpockypsikos.?8-e naa..?M.: Jlab. basosbix 3HaHwuii, 2003.7382 c.

2. NnbuH B.A. AHanutnueckas reomeTpus: Yueb. ons ctyoeHToB goua. cneu. u cned. "MpuknagHas
matematumka"/ B.A.VnbuH. - 6-e n3g., ctep..- Mocksa: PUSMATIINT, 2002. - 224 c.

3. bypmunctpos B.H. OnemeHTbl nMHeiHon anrebpbl 1 aHanUTM4YeckKasi reoMeTpus Ha NIoCKOCTU U B
npocTtpaHcTee: yyebHoe nocobue / b. H. Bypmuctpos, J1. P. Cekaesa; KasaH. roc. yH-T. - KasaHb:
[M3n-Bo KasaH. roc. yH-Ta], 2009, 81 c.

4. beknemuwes [0.B. Kypc aHanutnyecko reometpum u nnHenHon anrebpsbl: y4eb. nocobre ans
ctyn.sy3os / 1. B. bBeknemunwes.?10-e usg., ucnp..?M.: duamatnut, 2003.7304 c.

5. WeBuos I'.C. NluHeliHas anrebpa: Teopust 1 npuknagHble acnekTbl: YyebHoe nocobue / I".C.
WeBuoB. - 3-e n3a., ncnp. n gon. - M.: Marunctp: HALU MH®PA-M, 2014. - 544 c.-ISBN -online:
978-5-16-100523-1.

9BC "ZNANIUM.COM" http://znanium.com/go.php?id=438021

7.2. JlononHuTenbHasa nuteparypa:

1. Mpockypsikos, L. B. C6opHUK 3aaay no nuHeHon anrebpe: Yueb. nocobvie ons cTyneHToB
gouna.-mar. cned. By3oB / W.B.Mpockypsikos.?8-e n3a..?M.: Jlab. bazosbix 3HaHuin, 2003.7382 c.

2. NnbuH B.A. AHanutnyeckas reomeTpus: Yyeb. ons cTyoeHToB gous. creu. u cned. "MpuknagHas
matematumka"/ B.A.nbuH. - 6-e n3a., ctep..- Mocksa: PUSMATIINT, 2002. - 224 c.

3. BypmucTpos B.H. SnemeHTbl nuHeiHon anrebpbl 1 aHanUTMYeckas reoMeTpust Ha NIOCKOCTU 1 B
npocTtpaHcTBe: y4ebHoe nocobue / b. H. Bypmuctpos, J1. P. CekaeBa; KasaH. roc. yH-T. - KasaHsb:
[M3n-Bo KasaH. roc. yH-Ta], 2009, 81 c.

4. beknemuwes [0.B. Kypc aHanutnyeckoi reometpum n nuHeinHon anrebpsbl: y4eb. nocobre ans
ctyn.sy3os / 1. B. beknemunwes.?10-e uag., ucnp..?M.: duamatnut, 2003.7304 c.

5. Wesuos I'.C. JlnHerinas anrebpa: Teopuns n npuknagHbie acnekTbl: YyebHoe nocobue / I'.C.
WeBuoB. - 3-e n3a., ncnp. n gon. - M.: Marnctp: HAL MH®PA-M, 2014. - 544 c.-ISBN -online:
978-5-16-100523-1.

9BC "ZNANIUM.COM" http://znanium.com/go.php?id=438021

7.3. UHTEepHeT-pecypcChbl:

Nekuun no anrebpe 1 reomeTpun - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf
NuHelinas anrebpa - http://e.lanbook.com/books/element.php?pl1_id=2178

OcHosbl JIA n Al - http://znanium.com/bookread.php?book=455245

MpuknagHble acnearsl - hitp:/znanium.com/go.php?id=438021

YyebHoe nocobue - http://znanium.com/bookread.php?book=460611

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHne ancunnnavHbl "ononHuTenbHble rnasbl anrebpbl 1 reoMeTpun” Nnpeanonaraet
NCNONb30BaHNE CNenyoLWEro MatepmanbHO-TEXHNYECKOro 0becnevyeHns:

3aHATNS NPOBOASTCS B ayAMTOPUM, OCHALLEHHOW OOCKOW 1 MENOM.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHntio 010400.62 "MpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
MaremaTnyeckoe MooenmpoBaHue .
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