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Mporpammy aucumnnuHbl paspabotan(a)(n) npodpeccop, a.H. (BoueHT) Kapyesckuin E.M. Kacbenpa
NPUKNagHoON MatemMaTukn oTaeneHme NpuknagaHon MaTteMaTnkm 1 MHOPMaTUKK
ekarchev@yandex.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Kypc "Anrebpa n reometpus 2" siBnsieTCs NOrMY4eckm npoaonxeHmem kypca "Anrebpa n reomeTtpus
1". Bonpocbl pa3pelwmmMocTyt obLWmnxX CUCTEM NIMHEHBIX anrebpanyeckux ypaBHeHui NPUBoAsT K
HeobX0OMMOCTM BBEOEHUS U CMCTEMATMYECKOro U3Y4eHNs Takmx PyHOaMeHTanbHbIX MOHATUIA Kak
NIMHENHOE BEKTOPHOE MPOCTPAHCTBO, NIMHENHbIA onepaTop, NMMHenHoe ypasHeHue. 3yyeHne atumx
06 beKTOB B MPOCTENILEM, HO, TEM HE MEHEE, BaXXHOM A5l MPUNOXEHUIA CyYyae KOHEYHO-MEPHOrO
NINHENHOro BEKTOPHOr0 NPOCTPaHCTBA COCTABNSIET NEPBYIO YacTb Nporpammbl kKypca "Anrebpa u
reomeTpus 2". Bropas 4acTb Kypca 6asmpyeTtcsi Ha pa3BUTUN METOOO0B TEOPUM KBaOPaATUYHBLIX (OOPM,
NPUMEHSIIOWMXCA ONA U3YYEeHUS KPUBbIX U MOBEPXHOCTEN BTOPOro nopsaka.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " M1.[B.1 ObweHay4yHblin" OCHOBHOWA
obpasosatenbHoi nporpammbl 010400.68 MNpuknagHasa matemaTtka u nHgopmaTka n OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTtcs Ha 1 kypce, 1 cemecTp.

OucumnnuHa B2.B.3 "Anrebpa n reomeTpus 2" 0THOCKTCS K 06LEeNPOdIECCMOHANBHOMY LIAKITY
LOMCLMNNNH, 3y4aeTcst Ha NepBOM Kypce Bo 2 cemecTpe. [1ns ee nayyeHns Tpebyetcs xopolee
3HaHWe WKONbHOW NporpaMMbl Mo MareMaTuke N 3HaHWS, NoNyyYyeHHble B paMkax guCLMnavHb
"Anrebpa n reomeTtpus 1". MNony4eHHbIe yMEHNS 1 TOTOBHOCTM HEOOXOOMMbI A5t YCNEWHOro

0oCBOeHus Kypcos "Martematnyecknin aHanms", "dudgodoepeHumanbHble ypaBHeHUS" 1 pyrux
OMNCLMNANH AHHOMO NPOodonns, a TakxXe 415 yCrewHo NoAroToBKM KypPCOBbIX U AUMIOMHO paboT.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
AK-1 CMOCOBHOCTb AEMOHCTPaLMM 0bLeHay HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MaremMatukn n NH Matu
(NPOCECCHOHANbHbIE ectecTse ayk, matematy dbopmartvki, NoHUMaHe
KOMMETEHLM) OCHOBHbIX (DaKTOB, KOHLEMNLMiA, MPUHLIMNOB TEOPUIA, CBA3AHHbIX
C NPUKNagHON MaTeMaTuKom U MHAPOPMATUKON
MK-2 crnocobHocTb NpuobpeTaTb HOBblE Hay4HbIE W
(NMpodpeccmoHanbHble npogoeccmoHanbHble 3HaHWS, UICNONb3Ya COBPEMEHHbIE
KOMNeTeHLmm) obpa3zoBaTefibHble Y MHPOPMALMOHHbIE TEXHONOMUN
MK-6 CNOCOBHOCTb OCYWECTBNATb LieneHanpaBneHHbIn MOUCK
(npodheccunoHanbHble NHbopMaLMM O HOBEMLWMX HAYHYHbIX U TEXHONOMMYECKUX
KOMNeTeHLmm) LOCTUXEHUSAX B ceTn HTepHeT 1 n3 opyrux MCTOYHMKOB
MK-8 CNoCcoBHOCTb POPMUPOBATbL CYXAEHMS O 3HAYEHUN U
n TBUAX CBOEN N NOHaNbHOM OEATENbHOCTU
(NDOMECCHOHANTbHbIE ocnenc CBOE NPodPeCCMOHaNIbHON OesATeNbHOCTY C
Y4YETOM coumanbHbIX, NPOJPECCUOHANBHbBIX N 3TUHECKUX
KOMreTeHuun) N
no3nunin
CNoCcoBHOCTb pelwarb 3aaayv NPOM3BOACTBEHHON U
MNK-9 TEXHONOrMYeCckom OesaTenbHOCTM Ha NpogPeccnoHanbHOM
(npodheccunoHanbHble YPOBHE, BK/oYas: pa3paboTky anropuTMnYeckmx v
KOMNeTeHLmm) MPOrpamMMHbIX peleHniA B 061acTn CUCTEMHOMO U NPUKNAAHOro
nporpamMMmpoBaHms
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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
Ob6was TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNNNHBI 3a4eT B 1 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. Rn v Cn 1 1 0 0 1 3ajaHve

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

npocTpaHcTBa

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

Tema 5. PaHr cuctembl NMCbMeHHas
5. |BekTOpOoB. PaHr 1 3 0 0 1 paboTta

mMaTtpuLbl
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Buabl v yachbl
ayauTopHOM paboThbl,
Paapnen Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
Tema 6. Kputepun
NVHENHON nomauiHee
6. |[He3aBMCUMOCTN. 1 4 0 0 2 3ajaHve
OpToroHanbHble
CUCTEMbI
noMallHee
7. |[Tema 7. basuchl 1 5 0 0 2 3apaHve
KOHTpONbHas
Tema 8.
8. MoanpocTpaHcTsa 1 6 0 0 2 pabota
9 Tema 9. JlnHenHble 1 7 0 0 5 ggz::JMH:e
" lonepartopbl
Tema 10. Matpuua nomatuiHee
10.|onepatopa. HekoTopble 1 8 0 0 2 3apaHve
Knaccbl onepaTtopos
11 Tema 11. JlnHenHble 1 9 0 0 5 ggz::'”;:e
‘ypaBHeHus
Tema 12.
12 |/IHBApUAHTHbIE 1 10 | o 0 1 Sanane
‘[noonpocTpaHcTBa.
CobCcTBEHHbIE BEKTOPDI
13 Tema 13. TpeyronbHas 1 11 0 0 1 2:;:&;:6
‘|dpopma oneparopa
Tema 14. KOHTpOnbHas
14.|[CamoconpsaxeHHble 1 12 0 0 1 TouKa
oneparopbl
15 Tema 15. YHUTapHble 1 13 0 0 1 ggz::'”;eee
‘lonepatopbl
Tema 16. Onepartopsbl B OMALHEE
16, |BCIUECTBEHHOM 1 14 0 0 1 3anaHve
‘leBKNMOoBOM
NpPOCTpaHCcTBe
Tema 17. nomatuiHee
17.|KaHOHUYeckum Bung, 1 15 0 0 1 3apaHve
KBa4paTuyHOM doOpMbl
Tema 18.
18|/ 1onoXMTENEHO 1 16 | 0 0 1 sanarue
‘lonpeneneHHble
KBagpaTuniHble qOopMbl
Tema 19. Kpusble n KOHTpONbHas
19./noBEPXHOCTN BTOPOro 1 17-18 0 0 6 paboTta
nopsiaka
Tema . NIToroeas 1 0 0 0 3ayer
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 0 0 30

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. NpoctpaHcTBa Rn 1 Cn

naboparopHas paborta (1 4aca(oB)):

CkansipHoe npousBefeHne B BEWECTBEHHOM (KOMMNEKCHOM) nNpocTpaHcTee. [JnnHa Bektopa
Tema 2. JIuHenHble U eBKINAO0BLI MPOCTPaHCTBA
naboparopHasi pabora (1 4aca(oB)):

[MprMepbl NTMHENHbIX N €BKNNO0BbIX NPOCTPAHCTB
Tema 3. HepaBeHcTBO Kowun-ByHsikoBCKOro
naboparopHas pabora (1 4aca(oB)):

HepaeeHcTtBo Koww - ByHakosckoro. [nnHa BekTopa
Tema 4. JIuHenHasi 3aBUCUMOCTb BEKTOPOB
naboparopHasi pabora (1 4aca(oB)):

JInHenHO He3aBUCKMbIE CUCTEMbI BEKTOPOB: onpeaeneHne, MIMHENHO He3aBMCUMblEe NOACUCTEMDI,
Teopembl O NMMHENHOWN HE3aBUCUMOCTHN

Tema 5. PaHr cucteMbl BeKTOpoOB. PaHr MaTpuLbl

naboparopHas pabora (1 4aca(oB)):

PaHr matpuubl. Teopema o paHre npousseneHus matpuu. BoluncneHne paHra matpuubl
Tema 6. Kputepun nuHenHON He3aBUCUMOCTU. OpPTOroHasibHble CUCTEMbI
naboparopHasi pabora (2 4aca(oB)):

OpToroHanbHble CUCTEMbI BEKTOPOB: ONpeaeneHne OpToroHanbHON N OPTOHOPMUPOBAHHOW
cucTembl; Teopema [Npama - Wmnara (npouecc opToroHannsaumm)

Tema 7. basucol
naboparopHasi pabora (2 4aca(oB)):

OpToroHanbHbIn 6a3nc, KoadmULMEHTbl Pypbe, BbIYMCNEHNE CKANSPHOro NPov3BeaeHNs, MaTpmua
nepexona oT 0AHOr0 OPTOHOPMUPOBaHHOIO 6asmca K Apyromy

Tema 8. NoanpocTpaHcTBa

naboparopHas pabora (2 4aca(oB)):

MoanpoCTPaHCTBO NIMHERHOrO NPOCTPAHCTBA: Pa3MEePHOCTb, CyMMa, NepeceyeHne
Tema 9. JInHenHble oneparopbl

naboparopHasi pabora (2 4aca(oB)):

ObpartHblil onepaTtop, onepaTtop PasnoxeHns No 6asucy, N3oMopPdr3M KOHEYHOMEPHbIX
NPOCTPaHCTB (onpeneneHune, Teopema 06 naomoppuame). JlnHeiHble oyHKLMOHAaNbI, Teopema
Pucca

Tema 10. MaTpuua oneparopa. HekoTtopble Knaccbl onepaTtopos

naboparopHas pabora (2 4aca(oB)):

HeBbipoxaeHHbIe, CONPSXEHHbIE, CAMOCOMNPSXEHHbIE, YHUTAPHbIE ONEepPaTopbl U NX MaTpuLbl
Tema 11. JIuHenHble ypaBHEeHUS

naboparopHasi pabora (2 yaca(oB)):

Obuee pelweHne NMHenHOro ypaBHeHus, Teopema KpoHe-kepa-Kanennu, TeopemMa o pa3amMepHoCTH
aapa u obpasa onepatopa

Tema 12. MHBapuaHTHbIe noanpocTpaHcTBa. Co6CTBEHHbIe BEKTOPbI
naboparopHas pabora (1 4aca(oB)):

KTPOHHEBH
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CobcTBEHHbIE BEKTOPbLI, TEOPEMA O NIMHENHO HE3aBUCUMOCTI COBCTBEHHbLIX BEKTOPOB
Tema 13. TpeyronbHas chopma oneparopa
naboparopHas pabora (1 yaca(oB)):
TpeyronbHasa coopma oneparopa

Tema 14. CamoconpsixXeHHble oneparopbl
naboparopHas pabora (1 4aca(oB)):

Teopema o0 nepemMexeHnn cobCTBEHHbIX YCEN SPMUTOBLIX MATPWLL

Tema 15. YHUTapHble onepartopbl
naboparopHasi paborta (1 4aca(oB)):
OnpepneneHne 1 Teopema O AMaroHanbHOM BUAE YHUTAPHOroO oneparopa
Tema 16. Onepatopbl B BELLECTBEHHOM €BK/IMA,0BOM NPOCTPaHCTBE
naboparopHas pabora (1 4aca(oB)):
CamoconpsxeHHble onepaTopbl B BEWECTBEHHOM EBKINA0BOM NPOCTPAHCTBE
Tema 17. KaHOHMYecKkui BUA, KBaapaTu4Hon coopMbl
naboparopHasi pabora (1 4aca(oB)):

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

Tema 18. NonoxurenbHo onpeaeneHHbie KBaapaTuyHbie oOpMbl

naboparopHasi pabora (1 4aca(oB)):

Kputepuin CunbsecTtpa

Tema 19. Kpusble u NoBepxXHOCTU BTOPOro nopsaka
naboparopHas pabora (6 4aca(oB)):
["leomeTpuryeckme CBONCTBA NOBEPXHOCTEN BTOPOro nopsaka

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Crpanuua 7 us 13.

Buaopbi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| gﬁ%ﬂ:;;?:;ﬁm
AducumnnnnHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
MoAroToBka
1 Tema 1. lNpocTpaHcTBa 1 1 A 5 gomaluHee
"IRnn Cn AOMalIHEro 3agaHue
3agaHus
Tema 2. JlnHelHble u MnoaOroToBK
emMa e e oarotoBka noMalHee
2. |eBKnnooBbl 1 1 JoMallHero 2 3anaHme
npocTpaHcTeBa 3agaHus
MoAroToBka
3 Tema 3. HepaBeHcTBO 1 5 uoﬂamHero 5 JomMallHee
" |IKowun-byHsakoBCcKoOr HU
o] YHSKOBCKOrO 3anaHs 3agaHune
o MnoaroToBK
4 Tema 4. IlunenHas 1 5 ugﬂa?ljgerc? 4 JomaliHee
" |3aBUCUMOCTb BEKT B HW
3aBMCUMOC eKTopo 3anaHus 3a4aHune
Tema 5. PaHr cuctemsl rnogroToBka
MaLH
5. |BekTopoB. PaHr 1 3 JoMallHero 4 gguaaHmeee
MaTtpuubl 3agaHus
Tema 6. Kputepuun
NUHENHon noarotoBka
MaLH
6. |He3aBUCUMOCTMN. 1 4 JomMallHero 4 gg,u:Hmeee
OpToroHanbHble 3agaHus
CUCTEMDI
PeructpaumnoHHbIii Homep 988614 OBAEKTPOHHEH
il VHUBEPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NnoaroToBka
7. |Tema 7. basuchl 1 5 |oomalwwHero 4 ggx:;”;eee
3anaHnsg
8 Tema 8. 1 6 Egﬂggﬁ:ﬁ; 4 KOHTpONbHas
" (MopnpocTpaHcTs
04NpPOCTPaHCTBa paboTe paboTta
9 Tema 9. JlnHelHble 1 v zgﬂ;oujﬁgrl(g 4 JomallHee
" lonepaTtopsbl
oneparop 3ananms 3afaHve
Tema 10. MaTtpuua noaroToBska
MallH
10.lonepaTopa. HekoTopble 1 8 |oomalwHero 4 ggﬂ:HM eee
Knaccbl onepaTopos 3agaHng
11 Tema 11. JlnHeHble 1 9 zgﬂ;ﬂggrl(g 4 nomallHee
| BHEHNS
ypaBHe 3a0aHus 3ajaHue
Tema 12. noaroToBka
12 VHBapmaHTHbIE 1 10 |nomawHero 4 JomMauiHee
‘InognpocTpaHcTBa. SanaHms 3apaHue
Co6CcTBEHHbIE BEKTOPDI
Ntoro 42

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

AKTVBHbIE N MHTEPAKTMBHbIE (OOPMbI NMPOBEAEHNS 3aHATUIA B COYETAHMMN C BHEAYOUTOPHOW paboToii.

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

Tema 1. NpoctpaHcTBa Rn 1 Cn
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

N3yyeHne matepuanos nekuun n peleHvne 3agad no temam: 1. Ceorictea anrebpanyeckmx
onepauuii. 2. MNprMepbl BEKTOPHbIX MPOCTPAHCTB. 3. I30MOpdon3M BEKTOPHBIX MPOCTPAHCTB. 4.
Baabl. KoopanHatel BekTopa B 6a3e. 5. PaaMepHOCTb BEKTOPHOro NPOCTpPaHCTBa.

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

N3yyeHne matepmanos nekuun 1 peleHne 3agad no temam: 1. OnpeneneHne NMHERHOro BEKTOPHOMO

npocTpaHcTBa. 2. JInHenHble onepaTopbl, 4EACTBYOWNE B KOHEYHOMEPHbIX BEKTOPHbIX

npocTtpaHcTeax. 3. MaTpuua nMHenHoro onepartopa B oaHHow 6ase. 4. 3akoH npeobpasoBaHUs
MaTpuLbl MIMHERHOro ornepartopa npu 3ameHe 6asbl. 5. OnpenenexHve eBkIMLOBa NPOCTPaAHCTBA. 6
KomMnnekcHoe eBKNna40BO NPOCTPAHCTBO. YHUTAPHbIE U 3PMUTOBbLI ONepaTtopsbl

Tema 3. HepaBeHcTBO KoLwuun-ByHsikoBCcKOro
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

M3yyeHne matepmanos nekuum n peweHne 3agad no teme: HepaseHctBo Kown-ByHsKoBCKoro.
MoaroToBka NUCbMEHHOrO OTYeTa No Teme: MaTtpuua nMHeRHoro onepaTopa B AaHHo 6ase

Tema 4. JIuHenHasi 3aBUCUMOCTb BEKTOPOB
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:
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N3yyeHne matepmanos nekummn 1 peleHne 3aaad no teme: 1. JINHenHO-3aBUCKMbIE U
NIVHEHO-HEe3aBUCUMbIE CUCTEMbI BEKTOPOB B NIMHEHbBIX BEKTOPHbBIX MPOCTPaHcTBax. 2. Jlemma o
NIVHEHON 3aB1CUMOCTM CMCTEMbI BEKTOPOB B MpocTpaHcTBe Vn, cogepxauiein 6onee n BEKTOPOB.

Tema 5. PaHr cuctembl BeKTOpOB. PaHr maTtpuLbl
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

3yyeHne matepuanos nekumn 1 peweHue 3agad no teme: 1. OCHOBHble TeOpeMbl TEOPU
npocTpaHcTea Vn 2. PaHr cuctembl BEKTOPOB. 3. PaHr matpuubl

Tema 6. Kputepun nMHeMHOW He3aBUCUMOCTU. OpTOroHasibHble CUCTEMbI
JoMallHee 3agaHuve , NpUMepHble BOMPOChHI:

M3y4yeHne matepunanos nekumm n peleHne 3agad no remam: 1. Kpurepum nMHenHOM HeE3aBUCUMOCTH
BEKTOPOB. 2. OpToroHanbHble cuctembl 3. CummeTpryeckue onepatopsbl. 4. CummeTpryeckue
ornepaTopbl 1 OPTOHOPMUPOBAHHbIE 6a3bl.

Tema 7. Ba3uchbl
IoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

N3yueHne matepmanos nekummn un peleHne 3agad no temam: 1. basbl. KoopamHatel Bektopa B 6ase.
2. PaaMepHOCTb BEKTOPHOro npocTpaHcTea. 3. MaTpuua nepexona o1 ogHon 6asbl K 4pyroi,
Teopema o matpuue nepexona. 4. NpeobpasoBaHne KOOPAMHAT BEKTOpaA Npu 3ameHe 6a3bl.

Tema 8. NoanpocTpaHcTBa

KOHTpONbHas paboTa , NpUMepHbie BONPOCHI:

[MpoBepka 3HaHui no Teme: 1. [NoanpocTpaHcTea npocTpaHcTea Vn. 2. [NoanpocTpaHcTea
NIMHENHOro BEKTOPHOro NpoCcTpaHCcTea.

Tema 9. JluHenHble onepaTtopbl

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

M3yyeHune matepuanos nekumn n peleHne 3agad no remam: 1. JinHenHole onepaTopsbl, 4EACTBYOWNE
B KOHEYHOMEPHbIX BEKTOPHbIX NPOCTpaHcTBax. 2. Matpuua nnHeinHoro onepatopa B gaHHoi 6ase. 3.
3akoH npeobpazoBaHUst MATPULbl TMHERHOrO onepaTtopa Npu 3ameHe 6asbl. 4. Anredbpa NMHenHbIX
onepatopoB. ObpatHblit onepatop. 5. Pa3aMepHOCTb NPOCTPAHCTBA NIMHEHbIX ONepaTopoB.,
LeNCTByOWMX B KOHEYHOMEPHOM BEKTOPHOM NMpocTpaHcTBe. 6. COBCTBEHHbIE BEKTOPI U
cobCTBEHHbIE 3HAYEHMS NIMHERHOro onepaTopa. 7. apo n 0bnactb 3Ha4YEeHWUIA NMHENHOro
oneparopa.

Tema 10. MaTpuua oneparopa. HekoTtopble Knaccbl onepaTtopos

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

3yyeHne matepranos nekuumn n peweHne 3agad no temam: 1. Marpuua oneparopa. 2. HekoTopble
Knaccbl oneparopos

Tema 11. JIuHeNnHble ypaBHEHURA

JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

3yyeHne matepuanos nekumn 1 peweHue 3agad no remam: 1. CoBMECTHOCTb CUCTEMbI IMHENHbIX
ypaBHeHwuii. 2. Teopema KpoHekepa-Kanennu. 3. Oblee 1 4acTHOe pelleHne CUCTEMbI TUHERHbBIX
ypaBHeHuiA. 4. OLHOPOLHbIE CUCTEMbI IMHENHBIX anrebpanyecknx ypaBHeHuid. 5. dyHaameHTanbHas
cuctema pelweHunin (PCP). 6. AnropuTM NocTpoeHns obLwero pelweHnst He0AHOPO4HOW CUCTEMbI
NINHENHbIX ypaBHeHWA. 7. OCHOBHas anbTepHaTuBa TEOPUM CUCTEM IMHENHbBIX YPaBHEHUI.

Tema 12. UHBapuaHTHble nognpocTpaHcTBa. CO6CTBEHHbIE BEKTOPbI
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

N3yyeHne matepmanos nekumm n peweHune 3agad no temam: 1. CobCcTBeHHblE BEKTOPbI U
COBCTBEHHbIE 3HAYEHMS IMHEAHOrO onepaTopa, UX CBA3b C OCHOBHOW 3aa4ei NMHeRHOM anrebpsi.
2. ANropmnT™ OTbICKaHNS COBCTBEHHbIX 3HAYEHWn U COBCTBEHHbBIX BEKTOPOB IMHEAHOrO onepaTopa. 3.
CywecTBoBaHne co6CTBEHHOrO 3HAYeHUs N COOCTBEHHOrO BEKTOpA ornepartopa, AEVCTBYIOWEro B
KOMMNEKCHOM BEKTOPHOM NPOCTPaHCTBE. 4. VIHBapmaHTHbIE NOANPOCTPAaHCTBA.

Tema 13. TpeyronbHasa cpopmMa oneparopa

Tema 14. CamoconpsixXeHHble oneparopbl

Tema 15. YHuUTapHble oneparopbl
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Tema 16. Onepartopbl B BeLLLeCTBEHHOM €BK/IUA,0BOM NPOCTPaHCTBE
Tema 17. KaHOHUYecKkuin BUA, KBaapaTtuiHon chopmbl

Tema 18. NMonoxurenbHO onpeaeneHHble KBaapaTudHbie OOpPMbI
Tema 19. KpuBble 1 NoBepXHOCTU BTOPOro nopsioka

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
BOIMPOCbI K SAYHETY N 9K3AMEHY:

Ctpanu

1. MNMpocTpaHcTtea Rn n Cn
2. JInHenHble 1 eBKINOO0BbLI MPOCTPAHCTBA
3. MaTpwvua nuHeinHoro oneparopa B AaHHow b6ase.
4. 3akoH npeobpasoBaHnst MaTpULbl TMHENHOro onepartopa npu 3ameHe 6asbl.
5. OnpeneneHune eBknnaoBa NPOCTPaHCTBA.
6. KomnnekcHoe eBkNna0BO NPOCTPAHCTBO.
7. HepaseHcTBo Kowun-byHakoBCKOro
8. JlnHelnHo-3aBMCUMbIE U NIMHENHO-HE3aBNCKMbIE CUCTEMbl BEKTOPOB B JIMHENHbBIX BEKTOPHbIX
NpoCTpaHCTBax.
9. Jlemma 0 NMHEHO 3aBUCUMOCTM CUCTEMbI BEKTOPOB B MPOCTpaHcTBe Vn, conepxallein bonee n
BEKTOPOB.
10. PaHr cuctembl BeKTOpOB. PaHr matpuubl
11. OCHOBHble TeopeMbl TeopuK NpocTpaHcTea Vn.
12. PaHr cuctembl BEKTOPOB.
13. Kputepum nMHENHOM HE3aBMCUMOCTN.
14. OpTOroHanbHble CUCTEMbI
15. CnmmeTpudeckmne onepartops.
16. Ba3bl. KoopauHaTtbl BekTOpa B 6ase.
17. MaTpuua nepexoaa oT oaHOI 6a3bl K Apyroi, Teopema o MaTpuLe nepexona.
18. MNpeobpa3oBaHne KOOPAUHAT BEKTOPA NpU 3aMeHe 6asbl.
19. MNognpocTpaHcTBa NMHENHOrO BEKTOPHOrO NPOCTPaHCTBA.
20. JlnHerHble onepatopsl
21. MaTtpuua nuHeHoro onepartopa B OaHHol 6ase.
22. 3aK0H NpeobpasoBaHns MaTpuLbl NIMHERHOrO onepartopa npu 3ameHe 6asbl.
23. Anrebpa nuHeliHbix onepatopoB. ObpaTHbI onepaTop.
24. CO6CTBEHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYEHMS NMMHENHOrO onepartopa.
25. Slopo 1 obnacTb 3Ha4YEeHWU NMHENHOro ornepaTopa.
26. COBMECTHOCTb CUCTEMbI NINHENHbBIX YPABHEHWIA.
27. TeopeMma KpoHekepa-Kanennu.
28. ObLwee 1 YaCTHOE peLEeHNEe CUCTEMbI IMHEHBIX YPaBHEHWIA.
29. OQHOPOLHbBIE CUCTEMBI IMHEWHBIX anredpanyecknx ypaBHEHWIA.
30. dyHpoameHTanbHasa cuctema peweHun (PCP).
31. AnropnTt™ NoCcTpoeHns obLero peweHnss HEOAHOPOAHON CUCTEMbI IMHEWNHBIX YPaBHEHWIA.
32. TpeyronbHas popma oneparopa
33.CamoconpsixeHHble onepartopbi.
34. OpToroHanbHble onepaTopbl 1 OPTOHOPMUPOBAaHHbIE 6a3bl.
35. CummeTpuyeckme onepartopsi.
36. KaHoHun4eckui BUA kBagpaTU4HOM (popMbl JoMallHee 3adaHne VidydyeHne matepmanos nekuum un
peleHve 3a8ay no Temam:
37. BelwwecTtBeHHble 1 KOMMIEKCHblE POPMbI OT N HEU3BECTHbIX.
PernmcTpaumnoHHbiii Homep 988614 AEKTPOHHBIH
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38. MaTpuua v paHr kBaapaTtuyHoOn popMmbl.

39. 3akoH npeobpazoBaHMs MaTpULbl KBaapaTUYHOM hopMbl MPU NMHEHOM NpeobpasoBaHnm
HEeN3BECTHbIX.

40. KaHoHWnYeckuin Bua kBaapaTn4HON qoOpMblI.

41. Teopema JlarpaHxa o0 npuBefeHUN KBaapaTu4HON OOpMbl K KAHOHNYECKOMY BMIY.

42. lNonoxuTenbHO-onpeneneHHbie keaapatuyHblie OPMbI.

43. MNepBbii 1 BTOPOR KpuTepuin CunbeecTpa NooXMTENbHON onpeaeneHHOCTN KBaapaTuYHbIX
doopM.

44. Knaccudpmkaumsa Kpusbix 2-ro nopsaaka.

45. Obwue ypaBHEHNS KPUBOIA 1 MOBEPXHOCTM 2-r0 Nopsaka.

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

47. Knaccndprkaums noBepxHOCTe BTOPOro nopsiaka.

48. [NpMeHeHne nHBapunaHToB ONs ornpeneneHns Tuna KpMBom 1 NOBEPXHOCTW BTOPOro nopsiaka.

7.1. OcHOoBHas nuTeparypa:
1. Kapuesckuit, E. M. JluHeiltHas anrebpa u aHanntuyeckas reometpusi: yiuebHoe nocobuve / E. M.
Kapyesckuin, M. M. Kapyesckuin.?KasaHb: KasaHckuii yHusepcuteT, 2011.7269 c.

2. NnbuH, B. A. JlnHeiltHas anrebpa: y4ebHVK onsi CTyLEHTOB PU3nNYEeCcKMX creumnanbHoCTel 1
cneunanbHocTu "MpuknagHaa matematmka" / B. A. nbuH, 3. I. NosHak.?N30. 6-e, ctep..?MockBsa:
duamatnut, 2010.-278 c.

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

4. lWepwHes B.I". OcHOBbI NHENHO anrebpbl N aHaNUTUYecKon reometpun: YuebHoe nocobue / B.T.
WepwHes. - M.: HALL MH®PA-M, 2014. - 168 c.- ISBN-online: 978-5-16-101126-3.

http://www.znanium.com/go.php?id=455245

5. Kapuesckuii E.M., Kapuesckuin M.M. Jlekumm no reometpum n anrebpe. YuebHoe nocobue -
KasaHckuin dpenepanbHbii yHusepcutet, 2011. - Pexum goctyna: -
http://www.ksu.ru/f9/bin_files/G_and_A _lectures.pdf, cBoboa-HbIlA. - 222 C.

7.2. lononHutenbHasa nuteparypa:

1. MNpockypsikos, V. B. C60pHMK 3anay No nuHenHoin anrebpe: Yueb. nocobue ons CTyaeHToB
pus.-mart. cneu. By3os / V.B.MpockypsikoB.?8-e naa..?M.: Jlab. basosbix 3HaHuii, 2003.7382 c.

2. inbuH B.A. AHanntuyeckas reometpus: Yueb. ons ctyaeHToB ¢oma. crieud. 1 cneu. "MpuknagHas
matematumka"/ B.A.VnbuH. - 6-e n3a., crep..- Mocksa: PUSMATJIINT, 2002. - 224 c.

3. BypmucTpos b.H. 9neMeHTbl NnHeiHo anrebpbl 1 aHanNUTMYeckas reoMeTpust Ha NOCKOCTM U B
npocTtpaHcTee: y4ebHoe nocobue / b. H. Bypmuctpos, J1. P. Cekaesa; KasaH. roc. yH-T. - KasaHb:
[U3n-Bo KasaH. roc. yH-Ta], 2009, 81 c.

4. Bexnemnwes [1.B. Kypc aHanutuyecko reomeTpumn 1 nmHeiHon anrebpbl: y4eb. nocobve ons
ctyn.sy3os / 1. B. Beknemuwes.?10-e naa., ncnp..?M.: duamatnut, 2003.7304 c.

5. Wesuos I'.C. JlnHeiiHas anrebpa: Teopust u NnpuknagHbie acnekTbl: YyebHoe nocobue / I'.C.
WeBuoB. - 3-e n3a., ucnp. 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

7.3. UHTepHeT-pecypcCbl:

G_and_A_lectures - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf
G_and_A lectures - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf
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G_and_A lectures - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf
G_and_A_lectures - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf
G_and_A lectures - http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune gncumnauHbl "[ononHUTENbHbIE rNaBbl IMHEHOW anrebpbl” npegnonaraeT
NCMONb30BaHNe Creayowwero MaTepunanbHO-TEXHNYECKOro obecneyeHms:

3aHATNSA NPOBOAATCS B ayAUTOPUN, OCHALLEHHOW OOCKON N MENOM.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 010400.68 "MpuknagHas matematka u HgpopmaTuka" n MarmcTepckom nporpamme
MaTematnyeckoe MmooenvupoBaHue .
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