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PaGouas mporpamMma JOUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHM C CaMOCTOSITEIbHO
ycranoBieHHBIM MI'Y oOpasoBatensHbiM ctanaaproM (OC MI'Y) mist peann3yeMbIXx OCHOBHBIX
npodecCHOHATIBHBIX 00pa30BaTEIbHBIX MPOrpaMM BBICHIETO0 OOpa30BaHMs IO HalpaBJIECHUIO
noarotoBku 01.03.02 «IIpuxinagnas maTematuka 1 nuHopmaTuka» (Y TBepkaeH npukazom MI'Y
ot 30 aBrycra 2019 roga Ne 1041 (B pemakiuu npukaza MI'Y ot 11 centsops 2019 roma Ne
1109), npukazamu 06 yrBepxkaenun usmenenuii B OC MI'Y ot 10 utons 2021 roma Ne 609, ot
21 nexabps 2021 roga Ne 1404, ot 29 mas 2023 roma Ne700, ot 29 mas 2023 rogaNe 702, ot 29
mast 2023 roma Ne 703).

['ox (romer) mpuéma Ha oOyuenwue: 2024

kypc —1

cemecmpol — 1, 2

3auemHvlx eOuruy - 14

axaoemuyeckux yacoe 504, ¢ m.u.:

aexyuil — 144 9

cemunapckux sauamui — 144 4

Dopmbl npomedncymouHol ammecmayuu — 3a4€T, IK3aMeH B | cemecTpe.

Dopma umoeosou ammecmayuu — 3a4€T, IK3aMeH BO 2 ceMecTpe
Pacnpenesienue no cemecrpam:

1 cemectp:

3a4emHbIX eOunuy - 1
axkaoemudeckux 4acog 252, ¢ m.u.:
nexyuti — 72 9

CeMUHAPCKUX 3aHamui — 72 9
camocmoamenvras paboma — 108 u
2 ceMecTp:

3a4emHbIX eOuruy - 1
akademuyeckux 4acoe 252, 6 m.u.:
nexkyuti — 72 94

ceMUHAapcKux 3anamui — 72 4

camocmoamenvras paboma — 108 q

Heap n 3a0a4un y4eOHON JIMCIHUIIIHHBI



eJb Kypca — II03HAKOMUTb CTYACHTOB C OCHOBHBIMHU TEOPETUYECKUMHU IOHATHIMHU
JUHEWHOW anreOpbl U aHAJUTUYECKONH NeOMETPUU HAa OCHOBE UX TECHOHM B3aMMOCBS3H, C
(dyHIaMEHTAIBHBIMA METOJaMH COBPEMEHHON anreOpbl M aHATUTHYECKOW reoMeTpuu. B
nporecce OOy4eHHUs CTYAEHTBl JOJDKHBI IT03HAKOMUTBCS C KOMILICKCHBIMM YHMCIaMH,
DIIEMEHTaMH TEOPUM MHOXECTB, Ipymm, Koieln. OcBouTh (yHIAMEHTAIbHBIE IOHITUS
JUHEHHOW anreOppl M AHAIUTUYECKON I€OMETPUM, METOIbl PELICHHUS CUCTEM JIMHEHHBIX
YpaBHEHHIA, HAXOXICHHS COOCTBEHHBIX BEKTOPOB MATPHII M COOCTBEHHBIX 3HAYCHUIL.
N3y4uTh aHaIUTHYECKYIO T€OMETPHUIO HA IUIOCKOCTH U B IIPOCTPAHCTBE.

3agauun _kypca — gath (GyHIaMEHTAIbHYIO IOJATOTOBKY IO JIMHEHHOW anrebpe u
aHAINTUYECKOW reomerpuu. B mpouecce oOydeHus CTyIEHTBI JOJIKHBI YCBOUTH METOJUKY
MOCTPOCHUS ANreOpandeckux CTPYKTYp, BHYTPEHHIOIO JIOTHKY, CBS3BIBAIOILIYIO JIMHEHHYIO
anreOpy ¥ aHAIMTHYECKYIO T€OMETPHUIO, U MPUOOPECTH HABBIKM HCCIIEIOBAHUS M PELICHUS
3a[a4 aiareOpbl U aHATUTUYECKO reOMeTpHH.

3HaTh. OCHOBHBIE MOHATHA U PE3yJIbTATHI 10 JIMHEHHOM anredpe

(Teopus MaTpuUL, CUCTEMbI JIMHEHHBIX YPaBHEHUH, TEOPUs] MHOTOYJICHOB, JIMHEHHbIE IPOCTPAHCTBA U
JMHEHHas 3aBHCUMOCTb, COOCTBEHHBIE BEKTOPbl M COOCTBEHHbIE 3HAUEHHs, KaHOHMYECKUH BUI
MaTpHULl JUHEHHBIX ONEpaToOpoB, CBOWCTBA OMJIMHEHHBIX (DYyHKLHMI, OCHOBBI TEOPUH TPYII, KOJIEll,
OCHOBBI TEOPUH PEIICHUs 3a/a4 HEOTPULATEIBHBIX MATPHI[ ) W AHATMUTHYECKOW TeOMETPUH
(onpeneneHuss M CBOIiCTBAa MaTeMaTHYECKUX OOBEKTOB B 3TOH 00macTH, (GOpMYIHPOBKU
YTBEP)KJICHUH, METOJIbl UX J0KA3aTeNIbCTBA, BO3MOXHBIE C(epbl UX MPUIOKEHUH, B TOM 4YHCIIE B
KOMITBIOTEPHOM MOJEIMPOBAHUH F€OMETPUIECKUX OOBEKTOB U siBIEHUI) . CTyI€HTHI T0JIKHbI 3HATh
JIOTUYECKHE CBSA3U MEXKAY HUMHU.

YMeThb: pemars CUCTEMBI IMHEHHBIX YPABHEHUN, BBIYUCIIATH ONPECIIUTENHN, UCCIEN0BATh CBOWCTBA
MHOTOWIEHOB, HaXOJIUThb COOCTBEHHBIE BEKTOPbl U COOCTBEHHBIC 3HAYCHUS, KAaHOHHMYECKUH BH[
MaTpULl JIMHEHHBIX OINEPaTOpPOB, 3HAThb OCHOBHBIE CBOWCTBA TIpPYyIIN, KOJIEL, pEIIaTh 3aJadu
BBIYUCIUTEIBHOTO ¥ TEOPETHUYECKOTO XapaKkTepa B 00JAaCTH I€OMETPHM E€BKIUIOBBIX M YHUTAPHBIX
IIPOCTPAHCTB, J10KA3bIBAaTh YTBEPKACHHS U TEOPEMBI.

Baaaern: METOJaMU JIIMHEHHOMU anre6p1>1 U aHAJIMTUYECKOM recoMEeTpUun, TCOPUHU MHOI'OYWICHOB,
afnmaparomM TCOpHH TIpylnIin MU HUX HpeI[CTaBJ'ICHI/If/'I, arrmapaTromM aHaJINTHYECKOM reomMeTpuu,
AHAJIUTUICCKUMHU METOJaMH UCCIICAOBAHUA TCOMCTPUICCKHUX 00BEKTOB.

YHuBepcaabHble KOMIIETEHIIUH

o0LeHay4YHbIe:

BJIaJICHUE METOJIOJIOTHEH HAayYHBIX HCCIEA0BaHUi B mpodeccruonanbHoit oonactu (OHK-4);
BJaJicHHE (PyHJAaMEHTAIbHBIMHU pa3/iellaMd MaTeMaTHKU U MHPOPMATUKH, HEOOXOIUMBIMH IS
pellleHusT Hay4YHO-HCCIeA0BaTENbCKUX M MPAKTHYECKUX 3ajad B MpodeccuoHanbHOM obnactu
(OHK-6);

CUCTEMHBIC:

CIOCOOHOCTh K  TBOPYECTBY, TMOPOXKIEHHIO HWHHOBALMOHHBIX  WJEH,  BBIIBMXKEHUIO
camocrosTenbHbIX Tunote3 (CK-1);

CHOCOOHOCTh K TMOUCKY, KPUTHYECKOMY aHajau3y, OOOOIIEHHIO M CHCTEMaTH3allud Hay4dHOMH
uH(pOpMalnH, K TOCTAHOBKE 1eJIel NCCIIeIOBaHMS U BBIOOPY ONTUMAJIBHBIX IMyTEH U METOAOB UX
noctmwkenus (CK-2);
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CIIOCOOHOCTBH K CaMOCTOSITEIbHOMY OOY4YeHHIO M pa3paboTKe HOBBIX METOAOB HCCIIEIOBaHUS, K

HN3MCHCHUIO

HAay4HOIO W

Hay4YHO-TIPOU3BO/ICTBEHHOTO

npoduis

MHHOBAIHOHHON Hay4HO-00pa3oBarenbHoi aesreapHocT (CK-3);

IIpodeccnonanbHbIe KOMIIETEHIIUN:

B 00JI1aCTH HAYYHO-HCCJIEA0BATEIbCKOM 1eATEJIbHOCTH:
CIIOCOOHOCTh TMOHUMATh W TNPUMEHSATh B HCCIIEJOBATEIbCKON W MNPUKIAAHON JEATEIbHOCTH
COBpEeMEHHBI MaTeMaTuueckui ammapar ([1K-2).

®dopmat 00y4eHHS — KOHTAKTHBIMA.

Conep:xanue pa3iei0B IMCUUILIHHBI

ACATCIIBHOCTH,

HaumenoBaHue HomunabHbIe TPY103aTPAThI
pa3aesioB U TeEM 00y4Jarouerocst =
AUCHUTLTHHBI KonTakTHas CamocTosiTesibHas 5
(Mmonyaisn), padora pabora %
(padora BO o0yuarourerocs, 2 3
®opma B3anMMO/IeliCTBUH aKkajeMnyecKue s 2
MPOMEKYTOUHOI c Yacel : S
aTTeCcTALMH 110 npenogaBareliem) 2 = E
AHCHMILIHHE Buasl 3 2 g
(Mmony.110) KOHTAKTHOM 2 = 2
padoThI, ai g ¢
aKageMHYecKue 3 g cE
4achl g iv
o o) 5 =
= 5 9 e
T 2. ZEs > «
c8g E&g 2
SEF ZEE :
> Z ™ g S
= 8

Martpuisi. 2 2 4 8 Tect

Omneparuu Haf MpOBEpPKa

MaTpUIIAMHU. JIOMAIITHETO

YMHOXEHUE 3aJJaHUS

MAaTpHIL.

TpancnoHnpoBanu

€ U CONpsDKEHUE

MAaTpHIL.

YMHOXKEHUE

MaTpPHII Ha CTPOKH

U CTOJIOLIBI.

OnemMeHTapHbIE 3 2 4 9 Tecr
npeoOpa3oBaHus MpoBEpKa
Mmatpuil. [IpuBenenue JIOMAIITHETO
MaTpPHIIBI K 3aJIaHus
CTYNIEHYaTOMY BH]Y.

Omnpenenurens 3 3 3 9 Tecr
KBaIpaTHOW MaTpPHUIIBIL. MpoBepKa
[TepecTaHoBKH. JIOMAITHETO

K



CsaoiicTBa 3a7aHus

ONPEIETUTEIS.

Omnpenenurenu 2 — 1o,

3 —T0 1 n-T0

MTOPSIAKOB.

MuHOpBbI U ux 9 Onpoc

anredpanveckue IIpOBEpKa

nonojHeHus. Teopema JIOMAIIHETO

Jlamnaca. 3alaHus

Onpenenurenb

MIPOU3BEICHUS

MaTpUL.

MeToabl BEIYHCIICHUS 9 Tecr

onpenenutens. Meroz MIpOBEpPKa

I'aycca. Meron JIOMAIIHETO

PEKYPPEHTHBIX 3a/1aHus

COOTHOUICHUH.

Onpenenurens 8 Tect

Bannepmonpa. MpoOBEpKa
JIOMAIIIHETO

3aJlaHus

OO6patHas matpuia. 10 Tect

BripoxneHnbie u MpoBEPKaA

HEBBIPOKICHHbIE JIOMAIIIHETO

Martpuuel. Kpurepuii 3a7aHus

oOpaTuMOCTH

Marpuuel. Meron

I'aycca — XKopnana

MIOCTPOEHUS 00paTHOU

MaTpHULBbL.

I'eomerpuueckue 10 Tect

BEKTOPBI. pOBEpKa

Onpenenenue, JIOMAIITHETO

cBoicTBa. JInneliHble 3aJlaHUs

oTiepaluy HaJl

BEKTOpPaMHU.

Jlenenue oTpe3ka B

JAHHOM OTHOUIIEHUH.

[Tonstue 10 Tecr

BELIECTBEHHOIO pOBEpKa

JIMHEHHOTO JTOMAIITHET O

MIPOCTPAHCTBA. 3a1aHUS

Onpenenenue.

[Ipumepsl.

Jlunetinas 12 Tect

3aBUCHUMOCTD U MpoBEpKa

JIMHENWHAs JTOMAIITHET O

HE3aBUCUMOCTh CTPOK 3a1aHUS

Y CTOJIOIIOB MATPHIIBI.
Panr matpune!.
Teopema o 6azucHOM
MuHOpe. Panr




IIPOU3BEICHUS
MAaTpHILI.
M HBapuaHTHOCTS.

Cucrema JTHHEHHBIX
anredpandecKkux
ypaBHeHui. [IpaBuio
Kpamepa.
Uccnenosanue u
pelieHue CUCTEM
o01iero Bua.
Teopema Kponekepa —
Kanenu. O01ee
pelIeHUE CUCTEMBI.

Tect
MpOBEpKa
JOMAIIHETO
3aJJaHus

OnHopoaHbie
CHUCTEMBI JIMHEHHBIX
anreOpanvecKux
YpPaBHEHUM.
dyH1aMeHTallbHas
CUCTEMA PELICHUM.

Tect
poBEpKa
JIOMAIIIHETO
3aJIaHus

Komnnoksuywm. Tema:
MaTpuyHas anreopa,
OTIpeICTTUTEIIN, PAHT
Mmatpuisl. OOpatHas
MaTpHUI1la, CUCTEMBbI
JINHEMHBIX
anreOpanvecKux
YPaBHEHHUH.

10

12

Ompoc

KontponbHas pabora
Nel. Tema: matpuuHas
anreOpa,
OTIpEeICTTUTENN, PAHT
Mmatpuisl. OOpaTHas
MaTpHU1la, CUCTEMBbI
JIMHEUHBIX
anredpandecKux
ypaBHEHUU

JlekapTOBBI CUCTEMBI
KOOpJMHAT Ha
MPAMOM, MIIOCKOCTH U
B IIPOCTPAHCTBE.
dopmysl
npeoOpa3oBaHUs
KOOpJIMHAT.
[Ipeobpa3zoBanue
MPSAMOYTOJIBHOU
JEKapTOBOM CHCTEMBI
KOOpJMHAT Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE.
ITonspusle,
UWIMHIPUYECKHE U
chepuueckue

Tect
IIPOBEPKA
JIOMAaIITHET O
3a7JaHus




KOOPAMHATBHI.

CxanapHoe Tect

MIPOU3BEICHUE MpoOBEpKa

BEKTOPOB. JIOMAaIITHET o
3aJaHus

BekropHoe u Tect

CMEIIIaHHOE MpoOBEpKa

MPOU3BECHUE JIOMAaIITHET o

BEKTOPOB. 3aJaHus

[Ipsimas Ha Tect

IUIOCKOCTH. MpoOBEpKa

Pazanunsie BUIBI JIOMAaIITHET o

ypaBHEHUS MPSMOMN Ha 3aJaHus

IUIOCKOCTH.

Bzanmnuoe

pacrnosiokeHue

MPSIMBIX HA

mockocTH. [Tyuox

npsaMeIX. Paccrosinue

OT TOYKH JI0 MPSIMOiA.

Yron mexny

MPSIMBIMHU.

Paznmunnie BUABI Tect

YpaBHEHUS MIJIOCKOCTH MpoBEpKa

B MPOCTPAHCTBE. JIOMAaIITHET O

Bzanmboe 3aIaHus

pacIoiokKeHue

MJIOCKOCTE B

npoctpaHctse. [Tydok

IIockocteil. CBs3Ka

IUIOCKOCTEHA.

[TonynpoctpaHcTBa.

Paccrosane oT TOUKH

JI0 TIJIOCKOCTH. YTOII

MEK]1y TJIOCKOCTSIMH.

Paznuunble BUOBI Tect

ypaBHEHUS MPSMOK B MpOBEpKa

MIPOCTPAHCTBE. JIOMAaIITHET O

Bzanmnuoe 3aaHUS

pacroyioxkeHue

MPSIMBIX B

npoctpaHcTse. CBs3ka
npsAMbIX. BzanMHoe
pacIoyioKeHue
MPSIMOM U TNIOCKOCTH.
PaccrosiHue oT TOUKH
710 TIPSIMOM,
pacCTOsIHUE MEXIY
MIPSIMBIMH, YTOJI
MEXY NPSMBIMU,
YIOoJI MEXY IPSIMOM U
IJIOCKOCTBIO.




KonrtponsHas pabora 2 6 8
Ne2. Tema:
npeoOpa3oBaHue
KOOP/IMHAT, OTlepaiun
HaJ BEKTOpaMH,
npsiMasi Ha TUIOCKOCTH,
TJIOCKOCTH B
MPOCTPAHCTBE, MpsMast
B IIPOCTPAHCTBE
Jlunanu 2-ro nopsaka. 3 4 2 9 Tect
Onnunc, runepbona, MpoBepKa
napabosa JIOMAIITHET O
3a/laHusl
IToBepxHOCTH 2-TO 4 4 4 12 Tect
MOpsIIKA IpOBEpKa
Drmncoun, JIOMAIITHETO
runepOoIouIbI. 3a1aHUs
KoHyChI U IIMITHH]IPBI
KomriekcHbie ncna. 3 3 6 12 Tecr
Anrebpanueckas POBEpKa
¢dbopmMma 3amucu. JIOMAITHETO
Tpuronomerpuyeckas 3aJJaHHs
¢dopmMma 3armucH,
IEUCTBUS HAO
KOMILIEKCHBIMHU
YHCIIAMHU.
Bo3sBenenue B 3 3 3 9 Tecr
CTeneHb, (hopmya IpOBEpKa
Myasgpa. JIOMAIIHETO
3aJIaHHs
DJeMeHTHI 001Ien 2 2 6 10 Tecr
anreopsl. ['pymnma. IpOBEpKa
[Toarpymnma, cMeXHbIC JIOMAITHETO
KJIaCChl, U30MOPHU3M 3aJJaHHs
rpymi
Konb1o u none 2 2 4 8 Ompoc
KonrpomnsHas pabora 2 6 8
Ne3. Tema: Jluauu u
MMOBEPXHOCTH BTOPOTO
nopsijika,
KOMIUICKCHBIC YHCIIa,
AJIEMEHTHI 001Iei
anreopsl
72 72 108 252
[TpomexyTouHas (konuyec
aTTecTanus (3auem(vt) meo
u (unu) sxk3amen(vt)) yacos, **
omeeoeHH
bIX HA
npomedxcy
MOYHYIO

ammecma




| yuwo)

2 ceMecTp
HaumenoBaHue Homuna/bHbIe TPY103aTPAThI
pa3aesioB U TeEM 00y4Jaouerocs =
AUCHUTLTHHBI KonTrakTHasi CamocrosiTeibHAS 5
(MonayJis), padora padora %
(padora BO o0yuaromrerocs, 2 3
dopma B3aHNMOJAeHCTBUU akajgeMHuyecKue e 2
NPOMEKYTOYHOM c Yyacel : =~
aTTeCTALNH 110 npernogaBareiem) > = E
AHCHMILIHHE Buasi § 2 g
(Mony.110) KOHTAKTHOM = z 2
padoThI, §( Z %’
aKajeMHuuecKHe b g 5
qachl : i ~
o o g =%
= é > g
T 2. T Es a s
E L S B &as =
! % ™ g S
= 3
JIuneiinoe 3 3 3 9 Tect
MIPOCTPAHCTBO. poBepKa
Omnpenenenve u JIOMAIITHETO
cBoricTBa. JInnernas 3aJJaHUS
3aBUCHUMOCTbH CHCTEMBbI
BEKTOPOB. Panr
CUCTEMBI BEKTOPOB.
basuc n pazmMepHOCTB
JINHENHOTO
MIPOCTPAHCTBA.
Koopaunats! BekTOpa.
Marpuna nepexona K
Ipyromy 0asucy.
N3omopduszm
JIMTHEWHBIX
ITPOCTPAHCTB.
Jluneitnoe 2 2 2 8 Tect
MOIITPOCTPAHCTBO. poBepKa
Omnpenenenue, JIOMAIITHETO
CIIOCOOBI 3aIaHus. 3aMaHus
Jlunelinas 06oJouKa.
CyMMa u miepeceveHme 4 4 4 12 Ompoc
MOAMPOCTPAHCTB. MpoOBepKa
[Ipsimas cymma JIOMAIIIHET 0
TUHEHHBIX 3a/laHus
MTOJIITPOCTPAHCTB.
JlomonHUTEIHHOE
TTOITPOCTPAHCTBO.
DaKkTOp-MPOCTPAHCTBO
Jluneiinoe 3 3 3 9 KontponsHas
MHOroo0pasue B pabota




JIMHEHHOM
MPOCTPAHCTBE.
IIpsimas u
TUTIEPILIOCKOCTh

YHuTapHBIE U
€BKJIMJIOBBI
MIPOCTPAHCTBA.
Onpenenenue.
CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB.
Hepasencto Komu-
byHsKkoBCKOrO-
[IBapua. JlnunHa
BEKTOPA, YTOJI MKy
BEKTOpPAMH.

Tect
MpoBepKa
JIOMAaIITHET O
3aJIaHus

OpToroHanbHbIC
CUCTEMBI BEKTOPOB.
OpTOHOPMUPOBAHHBIH
6asuc. Matpuia
nepexo/ia OT OJIHOTO Op
0azuca K JIpyromy.
[Ipouecc oproronanu-
3anuu [ pama—IlImuara |
Marpuna I'pama.
OpToroHanbHbIE U
YHUTApPHBIC MATPHUIIBI.
ITonnpocrpancrsa
YHurapHoro
IIPOCTPAHCTBA.
OproronanbHoe
JIOTIOJTHEHHUE.
OproronanbHoe
IIPOEKTUPOBAHKE Ha
MOANPOCTPAHCTBO
Pasnoxxenne BekTopa
Ha OPTOrOHAJIBHYIO
IIPOEKIHIO U
OpPTOTOHAJILHYIO
COCTaBJISIIOUIYIO.

12

Ormpoc
poBepKa
JIOMAIITHET O
3aJJaHHsI

3ajada 0 HAWTy4IlIeM
IpUOIINKEHUH.
JInHEeHHBIE MHOTO-
o0pa3usi B €BKINI0BOM
MIPOCTPAHCTBAX.
Nzomopduszm
€BKJIUIOBBIX

Y YHUTaPHBIX
MTPOCTPAHCTB.

10

Tect
IpOBEpKa
JIOMAaIITHET O
3aJaHus

KonTponbHas pabota
Ne 1. Tewma:
JInHeilinbie

10



IIPOCTPAHCTBA,
€BKJIMJIOBBI
(yHUTapHBIE)
IIPOCTPAHCTBA

JIuneitnbie
OIepaTopsl B
JINHETHOM
IIPOCTPAHCTBE.
Omnpenenenue u
MPOCTEUIIINE CBOMCTBA
Marpuna JIMHEHHOTro
oneparopa. Marpuubl
JIMHEMHOTO onepaTopa
B pa3IMuHbIX Oa3ucax.

12

Tect
MpoBepKa
JIOMAaIITHET O
3aJIaHus

JIuneitnoe
MPOCTPAHCTBO
JIMHEMHBIX
OnepaTopoB.
YMHOXKEHUE
JIMHEWHBIX
oneparopoB. O0pa3 u
SIAPO JIMHEUHOTO
oneparopa. JInHeitHbie
(byHKIIMOHATIBL.
ConpsixeHHOE
MPOCTPAHCTBO.

12

Tect
MpoBepKa
JIOMAaIITHET O
3aJIaHus

Panr u nedexr
JIMHEWHOT' O
oreparopa.
OO6patumslii
JINHENHBIN OmepaTop.
OOpartHblii oniepatop.
Kpurepuit
00paTUMOCTH.

12

Tect
IpoOBEpKa
JIOMAaIITHET O
3aJaHus

CrpykTypa TUHEHHOTO
oreparopa B
JINHETHOM
MIPOCTPAHCTBE.
XapakTepuCcTUYECKHUi
MHOT'OUJIEH
JINHEITHOTO

orneparopa.

12

Tect
IpoOBEpKa
JIOMAIITHET O
3aJaHus

WNHBaprnaHTHBIE
MOANIPOCTPaHCTBA
JIMHEWHOT O
oreparopa.
CobcTBEeHHbBIE
3HAUEHUS U
COOCTBEHHBIE BEKTOPbI
JIMHEWHOT O
oreparopa.
XapaKkTepUCTUYECKUI

13

Tect
IpoOBEpKa
JIOMAaIITHET O
3aJaHus

11



MHOI'OYJICH U

WHIYLIHPOBAHHBIN

oreparop.

OmnepaTophl MPOCTOM 4 8 Ompoc

CTPYKTYPBHI.

TpeyronbHas popma

[ITypa maTpuwsl

JIMHEWHOTO

oreparopa.

CobcTBeHHbBIE 4 10 Tecr

IIOANPOCTPaHCTBA IIPOBEpKa

JUHEIHOTO JIOMAITHET O

oreparopa. 3a/laHus

[IpucoenuneHHbie

BeKTOpbI. KopHEBBIE

MOANPOCTPAHCTBA U

KOPHEBBIE BEKTOPBHI.

HunbnorenTtHbie

OIIepaTopBbl.

Paznoxenune

orepaTopa B NpsMYI0

CYMMY

HWJIBITOTEHTHOTO

00paTUMOTO.

XKopnanosa 6 13 Tecr

HOpMaJsbHas ¢popma MpoBepKa

JIMHEWHOI'O JIOMAaIIHEro

oreparopa. 3aJJaHMsI

Konnoxsuym. Tema: 10 12 Tect

JInnelinble [IpOBEpKa

IIPOCTPAHCTBA, JIOMAIITHETO

€BKJIMJIOBBI 3aJJaHMs

(yHUTapHBIE)

MPOCTPAHCTBA,

JIMHEWHBIE OIIePaTOPhI

B JINHEMHBIX

MIPOCTPAHCTBAX,

CTPYKTYpa JIMHEHHOT O

oreparopa

JIuneitnsle onepaTopsl 4 9 Tecr

B YHUTapHOM U MpoBEpKa

€BKJIMJIOBOM JIOMAIIIHET o

MIPOCTPAHCTBAX. 3a/laHus

ConpsixEHHBIN

orepaTop.

CamMoconpsKeHHbIE 4 8 Tecr

orepaTophl MpoBEpKa
JIOMAIITHET o

3a/laHus

YHutapHsle u 4 8 Tecr

OpPTOTOHAIILHBIC MpoOBEpKa

OIepaTophl JIOMAIIIHET o

12



3adaHus

Hopmanbhbie
OIIepaTopBbl.

10

Tect
MpOBEpKa
JIOMAIIHETO
3aJ]aHus

3HaKoOMpeIeICHHbIE
OIIEpaTopBHl.
KBanpaTHblii KOpeHb
U3 oneparopa

10

Tect
MpOBEpKa
JIOMAIIHETO
3aJ]aHus

KonTponbHas padota
No2. Tema: Jluneiinbie
orepaTophbl

bununeiinsie u
KBaJIpaTHYHbIE
¢dbopmbl. Matpuna
OWIMHEHHOU (OPMBI.
OO0t BUI
OWIMHEHHOW (POPMBI.
IIpuBenenune
KBaJIpaTH4HOMN (OpMBI
K KAaHOHUYECKOMY
Buay. Meron
Jlarpanxa.

Tect
MpoBepKa
JIOMAaIITHET O
3aJIaHus

dopmynsl SAkoou.
3aKOH MHEPIIHH.
3HakoornpeneaEHHbIe
KBaJ[paTUYHbIC
dopmbl. Kpurepuit
CuinbBecTpa.
KBagparuunsie
(hopMBI B THHEHHOM
IIPOCTPAHCTBE, METO]
BpaLICHUM.
OnHOBpeMEHHOE
MIPUBEJICHUE K
KaHOHMYECKOMY BUTY
Mapbl KBaJIPAaTUIHBIX

hopm

11

Ompoc

JInnelinble
HOPMHPOBAaHHbIE
npoctpancTBa. Hopma
BekTopa. Hopmsl
OIepaTopoOB U MATPHLL.
OneparopHsble
YpaBHEHUS.

11

Tect
IpoOBEpKa
JIOMAaIITHET O
3aJaHus

[IpomexxyTounas
aTTecTanus (3auem(vt)
u (unu) sxk3ameH(vt))

(konuuecmeo
uacos, **

OmeeoeHHbIX Ha
NPOMENCYMOYHYIO
ammecmayuio)

Hroro

72

72

108

216

13

*B
mabau
ye
00J14C
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HO ObIMb 3APUKCUPOBAHO NPOBeDeHUe MEKYUe20 KOHMPOJISL YCNesaeMoCmu, KOMOopblil MOJicen
ObIMb peanu3oean, HaANpUMep, 8 PAMKAX 3AHAMUL CEMUHAPCKO20 MUNA.

** Yacvl, omeooumvle Ha nposedeHue NpoMeNHCYMOUHOU ammecmayui, 8bl0ensiomcs U3 4acos
camocmosamenvbHou pabomul odyyaowe2ocs. (3avem —6 uacos, sx3amen — 8 yacos)

6.2. Conep:xaHue pa3iesioB (TeM) JTUCHUINIMHBI

1 Martpwuiisi.

DnemMeHTapHbIe JIuHeliHbIe onepanuy HaJ MaTpULIAMHU. Y MHOKCHHE

npeoOpa3oBaHUs Matpull. TpaHCIIOHUPOBaHUE U COPSIKEHUE MATPHULI.

MAaTpHLL. YMHOXEeHHE MaTpHIl Ha CTPOKU U cTonoOubl. [IpuBenenue
MaTpULbI K CTYIIEHYaTOMY BUAY.

2 Onpenenurenu Onpenenurens KBaapaTHOM wmaTpuilbl. IlepecTtaHoBKH.

MaTpHIl. CgoiictBa onpenenurtens. Onpeaenurenu 2 — ro, 3 —To U
N-ro MopsAKoB. MeToabl BBIYMCIECHUS OIPEIEIUTEIS.
Meron T'aycca. Merton peKyppeHTHBIX COOTHOILIEHUU.
Onpenenurens Banaepmona.
3 OO6patHas matpuia. BoipokJieHHbIE U HEBBIPOKJAEHHbIE MaTpullbl. Kpurepuit
oOpatumoctu Mmartpuusl. Meton T'aycca — JKoppana
MOCTPOCHHUS 00paTHON MaTPHUIIBI.

4 I'eomeTpuueckue Ornpenenenue, cBorcTBa. JInHEHHBIE Onepauy Haj
BEKTOPBI. BEKTOpPAMH.

Jlenenne oTpe3ka B JaHHOM OTHOIIEHUH.

5 Bemectsennsie Onpenenenne. Ilpumepsl. JluHeliHas 3aBUCUMOCTH U
JMHEWHBIC IPOCTPAHCTBA | JMHEWHAsT HE3aBUCHMOCTb CTPOK M CTOJOLIOB MAaTPHIIBI.

Panr marpunbsl. Teopema o 6a3ucHom MuHOpe. Panr
IIpou3BeieHUs1 MaTpull. IHBapHaHTHOCTbD.

6 CucreMbl TMHENHBIX ITpaBmiio Kpamepa. MccnenoBaHue M peLIEHHE CHCTEM
anredpandecKux obmero Buma. Teopema Kponekepa — Kamemu. OOmee
YPaBHEHUM. pemieHne cucreMbl. OJHOPOJHBIE CUCTEMBl JIMHEWHBIX

anreOpanvecKkux  ypaBHEHHM. dyHaaMeHTAIbHAs
CUCTEMA PEILICHUMN.

7 CucreMbl KOOpAUHAT JlexapToBbI CUCTEMBI KOOPAMHAT HA MPSIMOW, TUIOCKOCTH
u B npocrpaHcTBe. Dopmynsl  npeobpazoBaHMS
KOOpPJMHAT. [TpeobpazoBanue PSIMOYTOJIbHOM
JEKapTOBOM CHCTEMbl KOOPAMHAT Ha IIJIOCKOCTH M B
IIPOCTPAHCTBE. [Tonspusle, UWINHIPUYECKHE U
cepuyeckre KOOpIMHATBHI.

8 Pasnuunble BUBI CkanspHoe TNpOU3BEACHHE BEKTOpPOB. BekTopHoe U
IIPOU3BEICHUN BEKTOPOB | CMEIIAHHOE ITPOU3BEICHUE BEKTOPOB.

9 IIpsmas Ha minockoctu | [IpsAmas Ha muiockocTH. PasnuuHble BUABI YpPaBHEHHUS
B IIPOCTPAHCTBE. IpsMOM Ha IUIOCKOCTH. B3anMHOe pacnonoxeHue
IInockocTs. npsIMBIX Ha IutockocTH. ITydok mpsambix. PacctosHue ot

TOYKM JI0 MpPsSIMOM. YTOJI MEXIy NpsSMbIMU. Pa3znuunble
BU/Ibl YPABHEHMSI TUIOCKOCTH B IPOCTpaHCTBE. B3anmHoe
pacnoJIoKEeHUE IUIOCKOCTEH B mpocTpaHcTBe. [lydok
wiockocteil. Cea3ka miockocteil. IlomympocrpaHcTsa.
PaccrossHme OT TOYKM [0 IUIOCKOCTH. YTOJI MEXIy
IUIOCKOCTSAMU. Pa3nuyHble BHUIBI ypaBHEHUS MNPSIMOW B
IIPOCTpaHCTBE. B3auMHOE pacnojoKeHUE TMpsIMBIX B
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MPOCTPAHCTBE. Cas3ka NPAMBIX. B3anmuoe
pacrojoXeHue MpsSMOM M TUIOCKOCTU. PaccrtosiHue ot
TOYKH JI0 NOPSIMOM, PACCTOSIHUE MEXIY IMPSAMBIMHU, YIOJI
MEXy HPSIMBIMHU, YTOJI MEXAY MPSIMOM M IUIOCKOCTBIO.
Paznuunrnie BHUbI 3aJaHHUs TIJIOCKOCTH B ITPOCTPAHCTBC.

10

JIuaum BTOpPOTO
nopsiaka. IloBepxnoctu
BTOPOI0 NOPsJKA.

Dmnurc, runepbona, napaboa. DuIcous,
runep6ononabl. Konycel n mumuaapel. X ypaBHEHUS H
CBOMCTBA.

11

KommniiekcHble uncia.

AnreOpanueckass ¢opMa 3amucu. TpUTOHOMETpHYECKas
dopma 3amucH, JSUCTBHS HAJ KOMIUICKCHBIMH YHCIIAMH.
Bo3Benenue B creneHs, hopmyna Myaspa.

12

Di1eMeHTHI 001IEi
anreopsl.

OcHoBBI Teopuu rpynn u Teopuu kosel. Iloarpynmsl,
HOpMallbHBIE ToArpynmel. Teopema o romMomMopduzMax
rpynn. Teopema o romomopdusmax koneun. Ilore.
Xapakrepuctuka noJist. Koneunsle noJsi.

13

JInnenHnoe
MPOCTPAHCTBO.

Onpenenenrie W cBoicTBa. JIMHEWHas 3aBUCUMOCTh
CHUCTEMBI BEKTOpOB. PaHr cucrembl BeKTOpoB. baszuc u
pa3MEpHOCTh JIMHEHHOro mnpocTtpancTBa. KoopauHaThl
BekTOpa. Marpuna mnepexoga K Jpyromy Oasucy.
N3omopdu3mM  IUHEHHBIX  MpPOCTpaHCTB.  JIMHEiHas
obonouka. CyMMa U THepecedeHHe MOANPOCTPAHCTB.
[Ipamas cymma JIMHEMHBIX MOJITPOCTPAHCTB.
JlommomHUTEIEHOE MOAMPOCTPAHCTBO. daxkrop-
pocTpaHcTBO. JIMHelHOe MHOrooOpa3ue B JMHEHHOM
npoctpancTie. [IpsiMas U rUNIEPIIOCKOCTb.

14

YHuUTapHsble U
€BKJIMIOBBI
IIPOCTPAHCTBA.

Onpenenenne. CkanspHOe MNPOU3BEACHHE BEKTOPOB.
HepasencrBo Kommu-byHnskosckoro-I1IBapna. Jnuna
BEKTOpA, YIOJI MEKy BEKTOPaMHU.

15

OpToroHanbHbIE
CUCTEMBI BEKTOPOB.

OpToroHanbHble CUCTEMBI BEKTOPOB. OpTOHOPMHUPOBAH-
Hpiit Ga3zuc. Marpuna mnepexona OT OJHOTO
OPTOHOPMHUPOBAHHOTO 0a3uca K Jpyromy.

ITpouecc oproronanusanuu I'pama—IlIMuara cucreMsl
BekTOpoB. Matpuna I'pama. OpToronanabHbie U
yHUTapHble MaTpulbl. [lognpocTpancTBa yHUTapHOTO
npocTtpaHcTBa. OpTOroHAIBHOE JONOJHEHHUE.
OpToroHanbHOE IPOEKTUPOBAHNE HA MOAIPOCTPAHCTBO.
Pa3nosxeHne BeKTOpa Ha OPTOrOHATIBHYIO

IIPOEKIMIO U OPTOTOHAJIBHYIO COCTAaBIISIIOLIYIO. 3a1a4da
0 HauyulieM npuOiIkeHuu. JInneliHble MHOTO-
00pa3usi B €BKJIMJIOBOM M YHUTAPHOM IPOCTPAHCTBAX.
N3omophu3M eBKINIOBBIX U YHUTAPHBIX

IIPOCTPAHCTB.

16

JIunelHbIe OnepaTophl B
JIMHEWHOM
IIPOCTPAHCTBE.

Omnpenenenre W mOpocTelive cBoiicTBa Marpuna
JUHENHOro omneparopa. MaTpuipsl JUHEHHOIO oneparopa
B pasnuyHBIX Oasucax. JIMHEHOE MPOCTPaHCTBO
JUHEHUHBIX  ONEpaToOpoOB.  YMHOXEHUE  JIMHEHHBIX
ornepatopoB. OO0pa3 u SApOo JMHEHHOro omeparopa.
Jlunelinble ¢pyHkIMoHaNbl. CONpsHKEHHOE MPOCTPAHCTBO.
Paur u gedexr nuueliHoro omneparopa. OOpaTUMBIi
TuHeNHHbI onepatop. OOpatHelii oneparop. Kpurepwuii
obpatumoctu. CTpyKTypa JHHEHHOTO oOTmeparopa B
JUHEHHOM  NPOCTPAHCTBE. XapaKkTepUCTHUECKUI
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MHOTOWIEH JIIHEMHOTO OIlepaTopa.

17

’Kopnanosa HopMasibHas
dbopma JIMHEHHOTO
oreparopa.

NuBapuaHTHBIE TOANPOCTPAHCTBA JIMHEHHOTO ONEpaTopa.
CoOcTBeHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI
JIMHETHOTO orneparopa. XapakTepuCTUIECKUI
MHOTOYJIEH M HMHIYLHMPOBAHHBIN oreparop. OrnepaTropbl
mpocTol  CTpyKTypbl. TpeyrombHas ¢opma Illypa
MaTpuibl  JMHEHHoro  omeparopa.  CoOCTBeHHBIE
MOANPOCTPAHCTBA JIMHEUHOT'O orneparopa.
IIpucoennHenHsle BEKTOpbl. KOpHEBBIE MOAIPOCTPAHCTBA
U KOpHEBbIE BEKTOpbhl. HWIBNOTEHTHBIE ONEPATOPBI.
Pasnoxxenne oreparopa B IPSIMYIO CyMMY
HUJIBIIOTEHTHOTO u 0o0paTumMoro. ’Kopnanosa
HOpMaJibHasi popMa JIMHEHHOTO onepaTopa.

18

JIuHeiiHbie onepaTopsl B
YHUTApHOM U
€BKIIUIOBOM
MIPOCTPAHCTBAX.

Conpsoxénnbli — onepatop. ConpsKEHHBIA — omepaTop.
YHUTapHBIE U OPTOTOHAJIBHBIE onepaTopsl. HopmaibHbIe
OIIepaTopBHl. 3HAKOOIPEIECIICHHBIE OIIEepaTOpBHl.
KBagpaTHbIil KOPEHb U3 ONEPATOpA.

19

bununeiinbie u
KBa/IpaTU4HbIE (POPMBI.

Matpuna ounuHelinoi Gopmblr. OOmumiA BU OUITHHEHHON
¢opmbl.  [lpuBeneHue  kBagpaTH4UHONM  (QOpMBI K
KaHOHMYecKoMy Buay. Meron Jlarpawxka. Dopmyiisl
SAxobu. 3aKoH MHEPLHUU. 3HaKooIpeeaEHHbIE
kBagpatuunele  ¢opmbl.  Kpurepuit ~ CuibBectpa.
KBanparuuneie ¢opMbl B JMHEHMHOM MPOCTPAHCTBE,
MeTol BpameHuil. OJHOBpPEMEHHOE IPHUBEACHHE K
KaHOHMYECKOMY BHJy Tapbl KBaJPaTUYHBIX (OPM.
@opmynsl Akobu. 3akoH MHEpUUU. 3HAKOOIPEAEeIEHHBIS
kBagpaTuunble  ¢opmbl.  Kpurepuit  CunbBectpa.
KBagpatuunele (opMbl B JHMHEHMHOM TNPOCTPAHCTBE,
MeTo[ BpameHuil. OJHOBpEeMEHHOE MpHUBEACHHE K
KaHOHMYECKOMY BUJY IIapbl KBaIPATUUHBIX HOPM.

20

JInnenarie
HOPMHUPOBAHHBIE
MPOCTPAHCTBA.

Hopma Bektopa. Hopwmbl omepatopoB u  MaTpHil.
OneparopHble ypaBHEHHUS.

7. OueHoYHBbIE CPEACTBA /UISl TEKYyUIero KOHTPOJSA YCIeBAeMOCTH, IPOMEKYTOYHOI

aTTeCTalluM 110 UTOIraM OCBOCHUSA JUCHUIIJIUMHBI.

Ha JICKIUAX: KOHTPOJIBHBIM OMpOC MO MpoiiieHHOMY MaTepHaiy;

Ha CeMHHapax: BbIOOpOUYHAs MMPOBEPKA BHIOJHEHUS JOMAIIHUX 33JaHUH, OLEHKA BBIIOJHEHUS
3aJJaHUi IPOTpaMMbl CEMUHApa.
7.1. TunoBble KOHTPOJIbHBbIE 33/IaHUS MJIH MHbIE MAaTepUAJIbI AJIsl NPOBeeHUs] TeKYyIlero
KOHTPOJISl yCIIeBAeMOCTH.
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BapuanT 11

L. Hocrponrs OHB ana nopnpoerpancersa L npoerpancrsa B co crantapr-
ABIM CKATAPHBLIM NPOUIEEACTIHOA, CCI1l

f.s '2.1'[ = Tt 3;1f3 - 2.‘1“1 -+ 3;!';*, =i,
T Gary — dwe + 10as — Tay + 108, = 0.

2. B npocrpancrse B co ctanaapriniM cKansplbiy NPON3BCICHHEM HaiiTH
VIO MeACTY BekToOpoM [ amueiinuy noanpoctpanetsoM L = Llay. ag. ay).
Cenn

) = (5.3.4,—=3), s = (1.1.4,0); wz=1{2.<=1.1,2)
&= 0108, Dk

3. Mapeerno, wro mmueiinpii oneparop A € L(R*. R?) nepesoant pexropa

frodoo fa v g1.92.0gs. Haittu matpuny onpearopa A s 6asuee { f} 1 core-
CTBCHIOM Dasmee. eean: ‘
fi=(1.27) g1 =1(2.3.9)
Jo=(L0.~1})  gs=(4.3.7)
fa=12Z: 1.1) e = (1, —2.=9)

Byuer an onepatop A nzomopdhuzaon?

4. Haifirn o0pas n aapo muneinoro onepatopa A € L(V. V) ccan s nape
Dasucon [ u g npocrpaucts Von 117 ero Marpuna uMeet su

1 ) 3
1 X R
=2 12 3
0 = 4/

Basaer an 2anibil OnepaATOp CIOPLEKTHEIOC OTOBPAKeHHE?

3. Byaer mm mmneiinniy nognpoerpancteos npoctpancrsa £V 117) aioske-
CTBO BCCX ONCPATOPOB, HMCIOUINX OO H TO YK A1po7
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Bapuanr 1

1. Haiity kakne-aubo Ga3ncsl cyMMbl 1 nepecedenia nognpocrpaners Ly o L, ¢enn Ly C B
WUIATTO CHOTEMOR YPABUCHHH
7 —me = 2o =By = (),
I 200 4+ — 2 =)
A Lo spoaaeres gdeiinoi obonoukoit L(0. be. by), toe by (2.2.1.0], ba (3, —1, =11} s
0.5.2,1
2. BLrneanTh pACeToRuie o1 muorodiena p(t) = 217+ 22 4 Gf =3 10 mHHeoro MnarooGpasng
H={f{t)ye My| f(1) =3f(0) = 2}.

3. Hoerponts wopaanory ¢opuy marpuinbt C' H VKa3aTh COOTBOTCTEYIOILIT O KATTOUHOCK T

DABHC. OCIN

L Oneparop A aeitersyer B upocrpanerse My no npasmay: Af(t) = fit+ 1)+ fi—t). Hafirn
Dae ker A*.
5. Hpusecrn keaaparusayo Gopmy
ala) = .'_S;J"f Fdrpae +darpng — Sirous
K KATOHHMOCKOMY BILLY OPTOTOHAILUBLIM TPEODPAIOBALNEM. YKA3ATL BLIIOIICIITOC TP ATOM 1)e-
ODPAIOBATTHE KOOP,THITAT

G. Brracim s, nonosnL i MAT UL

[ 3 36 27 2 8 4 4
| = i ) 9 9
|7 =7 14 2 |1 4202
Bi=11 1 2 3 t Bi=1| 4 16 8 8
() {3 12 2 2 & | |

CoRAJAPTION OPOHABOICITHE BO BEOX TPOCTPARCTBAX CHHTACTCH 3aJ0AlHBIM CTAILLADTHLIM 00D-

Bomnpocs! k 3a4ery (1 cemecTp)

Bomnpochbl K 3K3aMeHaM.

1 cemecTp

Yacre 1. /Iuneiinag aareopa.

Onepauuy HaJ MaTPUIIAMU U UX CBOMCTBA.

OneMeHTapHble IpeoOpa3oBaHus MaTpulibl. [IpuBeaeHne Kk cTyneHuaTomMy BUaYy.

Matpuiibl 351eMEHTapHBIX TpeoOpa3oBaHUM.

IIepecranoBku

Onpenenurens KBaapaTHON MaTpuIlsl. [IpocTeiimme cBoicTBa.

MuHops! 1 ux anredpanueckue gomnonHeHus. Teopema Jlamnaca.

Paznoxxenue onpenenuTens Mo cTpoke (CTooy).

Hesripoxxnennbsie MaTpuiipl. OOpaTHast MaTpHIIA.

Jluneitnoe mnpocTpancTBO. OmpeneneHue, NpocTeillive CcBOMcTBa. ApHpMeTHUECKOe

IIPOCTPAHCTBO.

10. JIuHeiHas 3aBUCUMOCTD B JIMTHEHHOM MPOCTPAHCTBE.

11. Panr marpunsl. Teopema o 6a3UCHOM MUHOpE.

12. Panr mpowmsBeneHus MaTpull. VIHBapHaHTHOCTh paHTa OTHOCHUTENBHO JIIEMEHTAPHBIX
npeoOpa3oBaHuil.

©CoNo~WNE



13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

19

ba3uc u pa3sMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

KoopauHnats! BekTopa B IMHEHHOM NpocTpaHCcTBE. CBOMCTBO JIMHEHHOCTH KOOPUHAT.
[lepexon x qpyromy 6a3ucy B TUHEHHOM MPOCTPAHCTBE.

OKBHUBAJICHTHOCTh CHCTEM JIMHEUHBIX ajreOpanvyecKkux ypaBHEHUU. IJeMEHTapHbIC
npeoOpa3oBaHus CUCTEMbl YpaBHEHUH.

Cucrembl ¢ KBaJipaTHOM HeBbIpaxkeHHOU MaTpulei. [Ipasuno Kpamepa.

Kputepuii COBMECTHOCTH U OINPEAEIEHHOCTH CUCTEMbl JHHEHHBIX, airedpandyeckux
YPaBHEHUM.

HccnenoBanue 1 pelieHUEe CUCTEM JIMHEWHBIX alredpandeckux ypaBHEHU O0IIero BHja.
Meton Taycca wucciemoBaHMsl W PEIICHUS CHUCTEM JIMHEWHBIX —alreOpandecKux
YpaBHEHUU.

['eomerpuyeckue  CBOMCTBA  PEIICHUMM  OJHOPOJHOM  CHUCTEMBl  YPAaBHEHUM.
DyHIaMeHTalbHas CUCTEMA PEUICHUM.

I'eomeTpuyeckue cBOKCTBA PELICHUN HEOJHOPOJIHON CUCTEMBI YPAaBHEHUM.

Yacth 2. AHAJIUTHYECKAS FeOMeTPUs.

©CoOoNOO AW

11.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

JInHeliHbIe ONepalvy HaJ BEKTOPAaMU U UX CBOMCTBA.

KonnuueapHble W KOMILIaHapHbIE BEKTOpBL. ['€OMETpUYECKMH CMBICT JIMHEHHOU
3aBUCHMOCTH.

A¢dunnas cuctema koopauHat. KoopanHaThl TOUKH.

[Tpoexunu BekTopoB. CBONCTBA JIMHEWHOCTH MPOEKIIU.

@dopmyibl TpeodbpazoBaHUs KOOPAUHAT.

[IpeoOpazoBanue MpAMOYTOIBHOM 1€KAPTOBOM CUCTEMBI KOOPIUHAT.

CkassipHO€E TPOU3BENECHNE BEKTOPOB.

BekropHoe npousseieHre BEKTOPOB.

CMmelmraHHOE IPOU3BEICHUE BEKTOPOB.

. YpaBHEHUE JTUHUH U TIOBEPXHOCTH. MIHBapHaHTHOCTD Mopsiika anreOpandeckoi JTMHUU U

MIOBEPXHOCTHU.
VYpaBHEeHHE TpsAIMOM HaA INIOCKOCTH, IUIOCKOCTM B mpocTpaHcTBe. Kpurepuit
MapaJuIeJIbHOCTH BEKTOPA MPSMOM, BEKTOPA — INIOCKOCTH.

B3anmHOE pacnosiokeHue IBYX IPSIMBIX Ha IJIOCKOCTH, IJIOCKOCTEN B IPOCTPAHCTBE.
ITy4oK npsAMBIX Ha IUNIOCKOCTH, IJIOCKOCTEH B IIPOCTPAHCTBE.

[TomymiockocTd  (MOJIYyIPOCTPAHCTBA) — ONpeAessieMble  MPSAMOM  HA  IUIOCKOCTH
(MJIOCKOCTBIO B IPOCTPAHCTBE).

IIpocreiimue 3agaun Ha NPSMYIO M IUIOCKOCTh B MPSAMOYIOJBHOM JEKApTOBOM CHUCTEME
KOOpJAMHAT.

YpaBHEHHE NPSIMON B TPOCTPAHCTBE.

B3auMHOe pacnonokeHue NpsMOU U MIOCKOCTH.

B3anmHOE pacnosiokeHue IByX IPSIMBIX B IPOCTPAHCTBE.

Onnurc.

['unepOona.

[Tapabomna.

[IpuBeneHne ypaBHEHUS JTMHUU BTOPOTO MOPSIIKA HA TUIOCKOCTH.

Knaccugukarus TuHU BTOPOro NOpsiiKa Ha MIIOCKOCTH.

MeTton BbIZIeICHHS TIOJIHBIX KBaapaToB (MeTo Jlarpanxka).

Yacts 3. O01mas ajareopa.

™=

bunaptoe otHomeHne. OTHOIICHNE SKBUBAICHTHOCTH.
OtoOpaxkenus. O6paTHOE OTOOpaKEHHE.
['pynmnbl. OCHOBHBIE CBOMCTBA.
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[Toarpynmnsl. HopManbHbIiA 1€TATENb.

Koneunsle rpynmnel. Teopema Jlarpanxa.

Hzomopdusm rpymm.

Konb1io. OcHOBHBIE CBOKCTBA.

ITone. OcHOBHBIE CBOICTBA.

Koub110 BerueToB. [1oJie BBIUETOB 1O MPOCTOMY MOZYJIIO.
KommuiekcHbie uncna. Anredpanueckas opma KOMIIJIEKCHOTO YHUCIA.

KOMIUIEKCHBIX YHCEI.

Bo3Benenue B crenenb KOMILIEKCHOTO yncia. Popmyina Myaspa.

W3Biie4eHre KOPHBI U3 KOMIUIEKCHOTO YHUCIIA.

MHuorounensl. Onepanuy Hai MHOTOYJIEHAMH.

JlesieHne MHOTOUJICHOB.

Haunbonpmmii o0muii 1e1uTens JByX MHOTOWICHOB. AnroputM EBkimna.

Kopuu MHOrowiena. Kanonnyeckoe pa3noxeHue HaJl OJIEM KOMIUIEKCHBIX YHCEIL.
®opmysl Buera.

KaHoHn4eckoe pas3iioxkeHre MHOTO4YJIEHA HaJl II0JIEM BEIECTBEHHBIX YUCEL.

2 cemecTp

1.

RBO©®oN O~ wN

14.
15.
16.
17.

18.

19.
20.

21.
22.
23.
24.
25.

26.

0.
1.
12.
13.

Jluneitnoe npocTtpancTBo. OnpesneneHue, OCHOBHbIE CBOMCTBA U IpuMephl. Panr u 0aza
CHUCTEMBI BEKTOPOB.
basuc u pasMepHOCTb JINHEWHOIO IPOCTPAHCTBA
Jluneiinast 060s104Ka.
N3omMopdu3M THHEHHBIX TPOCTPAHCTB.
CyMMa 1 nepecedeHune JIMHEHHBIX OITPOCTPAHCTB.
IIpsiMast cyMMa JTMHENHBIX TOAIPOCTPAHCTB.
Jlunelinple MHOr00Opasus B JINHEIHOM NPOCTPAHCTBE.
EBknunoBo (u yautapHoe) npoctpanctBo. HepaBenctBo Komm-bynskosckoro-11IBapia.
Jlnnna n yron. HepaBeHcTBa TpeyrosibHUKa B €BKJIMIOBOM U YHUTAPHOM ITPOCTPAHCTBAX.
OptoHopMupoBaHHbIil 0azuc. CkalsipHOE TPOU3BEIEHUE B OPTOHOPMUPOBAHHOM Oa3uce.
Cy1ecTBoBaHHE OPTOHOPMUPOBAaHHOTO 6a3uca. [Iporecc oproronanusanuu.
Marpuna ['pama. Kpurepuii tMHEHHON 3aBUCHMOCTH.
OproroHanbHOe nonoJHEHHE. PasnojkeHue BEKTOpa Ha OPTOTOHAIBHYIO INPOEKIHUI0 U
NEePIEeHIUKYIISIP.
JluneliHple MHOT00Opa3us B €BKIMJIOBBIX U YHUTAPHBIX MPOCTPAHCTBAX.
PaccrosiHMe B €BKIIMI0OBOM M YHUTAPHOM IPOCTPAHCTBAX. MeTpuyecKkue MpoCTpaHCTBa.
N3oMopdu3M eBKINIOBBIX U YHUTAPHBIX IPOCTPAHCTB.
Jluneiinbie omepatopsl. OrnpeselieHHe W OCHOBHBIE CBOMCTBA. MarTpullbl JIMHEWHOTO
ornepatopa. B3auMHO OHO3HAYHBIE COOTBETCTBUS MEXIY JMHEMHBIMU OIEpAaTOpaMu U
MaTpULIAMHU.

Marpuipl JIMHEHHOTO omepaTopa B Pa3MUYHBIX Oazucax. DKBHBAJCHTHBIE MAaTPHIIBI.
Kpurepuii 5kBUBaJI€HTHOCTH.
JInHeiHOe IPOCTPAaHCTBO JMHENHBIX ONIEPATOPOB U €TO CBSI3b C MPOCTPAHCTBOM MAaTpPHII.
Jluneitnole ¢opmel. CompspkeHHOe nTpocTpaHcTBO. CrenuanbHOE TpeAcTaBlIeHUE
JUHEWHOU (POPMBI B €BKJIMOBOM M YHUTAPHOM IIPOCTPAHCTBAX.

[Ipou3sBeneHne MTMHENHBIX ONIEPATOPOB U €T0 MAaTPHULA.

O06pa3 u aapo TUHEWHOTO oreparopa.
OO6partnslii onepatop. Kpurepuit o6patumoctu.

WHBapuaHTHbIE OAIPOCTPAHCTBA JIMHEWHOTO. MIHIylIMpOoBaHHBIN onepaTop.
CoOcTBeHHbIE 3HAYEHHUS] U COOCTBEHHBIE BEKTOPHI JUHEHHOro omeparopa. OCHOBHBIE
CBOMCTBA.

XapakTepuCTUYECKUI MHOTOYJIEH JIMHEHHOTO OIlepaTopa.
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VYcinoBue  CylIecTBOBaHUS ~ COOCTBEHHBIX BEKTOPOB  JIMHEWHOro  OmepaTtopa.
CoOcTBeHHBIE BEKTOPHI IMHEHHOTO OIepaTopa B KOMIIJIEKCHOM IPOCTPAHCTBE.
CoOcTBeHHOE NOAIPOCTPaHCTBO. Auredpandeckas M TI€OMETPHUYECKas KpPaTHOCTH
COOCTBEHHOTI'O 3HAYCHHS.
Onepatopbl IPOCTOM CTPYKTYPHI.
TpeyronsHas ¢opma Illypa MaTpumbsl JHMHEHHOrO omneparopa B KOMIUIEKCHOM
IIPOCTPAHCTBE.
HunbnorenTHbIN onepaTop.
Teopema o npsiMoii CyMMe HUJIIBIIOTEHTHOT'O U 00paTUMOTr0 oIlepaTopa.
Pacuiennenue nMHENHOro oneparTopa.
Kopuessle noanpocrpancTBa. KanHoHnueckuit 6a3uc KOpHEBOTo MOANPOCTPAHCTBA.
XKopnanoBa HOpManbHas (opMa MaTpUIBl JHUHEHHOTO OIEpaTopa B KOMILIEKCHOM
IIPOCTPAHCTBE.
AHHynupyomue MHorowieHbl. Teopema I'amunbToHa-Kamu. IlomoOHblE MaTpHIbL.
Kpurepuii mogoousi.
HMHBapuaHTHBIE TOATPOCTPAHCTBA MUHUMAIILHON Pa3MEPHOCTH.
ConpspkeHnblii  oneparop. CyliecTBOBaHME UM €IMHCTBEHHOCTb  CONPSKEHHOTO
oreparopa.
Martpuiibl B3aUMHO CONPSKEHHBIX OIIEPaTOPOB B OMOPTOrOHAIBHBIX Oa3ucax.
Hopmanbhnslii onieparop.
YHUTapHBIH (OPTOrOHAJIBHBIN) OnIepaTop.
Kanonunueckas ¢opma ynutapHoro oneparopa. Kanonnueckas opma opToroHaabHOTO
oreparopa
CamoconpsiKEeHHBIN oriepaTop.
3HAKOONPEIEIEHHbIE onepaTopbl. KBaapaTHbI KOPEHb U3 OllepaTropa.
ITonsipHOE pa310KEHUE TUMHEHHOTO ONEepaTopa.
bununeitnbie GopMbl B IMHEHHOM IIPOCTPAHCTBE.
[IpuBenenue kBagpaTuyHOW (GOpMBI K KaHOHMYECKOMYy BHIy. Merox Jlarpanxa.
®opmysl SAxoOu.
3aKOH MHEPIMH KBaJApaTU4HbIX (popm. CurHatypHoe npaBuiio Skoou.
3HakooIpe/ieieHHble KBaapaTuuHble popmbl. Kputepuit CunbBectpa.
[TonyTopanuHeiiHble 1 3pMUTOBBI (HOPMBI.
KBanpatuuneie GpopMbl B €BKIMJIOBOM (M YHUTapHOM) HpocTpaHcTBe. [IpuBenenue x
[JIaBHBIM OCSIM.
OnHOBpeMEHHOE NMPUBEIEHUE K INIaBHBIM OCSM apbl KBaIPaTUYHBIX (GOPM.
[IpuBeneHHblE ypaBHEHUsI THUIIEPIIOBEPXHOCTH BTOPOTO IMOPAJIKA B EBKIMJIOBOM
IIPOCTPAHCTBE.
Anrebpanyeckue IOBEpXHOCTH BTOPOTO MOPSIJIKA B TPOCTPAHCTBE.
Hopma BekTOpa. OKBUBaJ€HTHOCTh HOPM B KOHEYHOMEPHOM IIPOCTPAHCTBE.
HopmupoBanHble TPOCTPaHCTBA.
HenpepeiBHblii onepaTop. OrpaHUYEHHBINA OIIEpaTOpP.
Hopma nuneitHoro oneparopa.
MaTtpuuHble HOPMBI JIMHEHHOTO ONepaTopa.
DKcTpeMalbHble CBOWCTBA COOCTBEHHBIX 3HAYEHHI CaMOCOIPSHKEHHOT'0 oIlepaTopa.
OneparopHble ypaBHEHHUs. Y CIIOBUS Pa3peIUMOCTH.
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IIKAJIA U KPUTEPUU OLIEHNUBAHMUSI pe3yabTaToB 00)

yaenns (PO) no gucuuniivne (MoayJio)

Orenka 2 3 4 5
POu
COOTBETCTBYIOIIHE
BUIBI OIICHOYHBIX CPENICTB
3Hanus OtcytcrBu | @parMeHTapHBI O6mmme, HO He CchopmupoBaHHBIE
(8141061 OYEHOUHBIX CPeOCm8: € 3HaHUU € 3HaHUA CTPYKTYpPHPOBaHHBIE CHCTEMaTHYECKHE
YCMHble U NUCbMEHHbLE ONPOCH U 3HAHUA 3HAHUSA
KOHMPObHble pabomyl, Mecmoi,
um.n. )
YMenus OtcyTcTBU B nenom B nenom ycnemHoe, YcnemHoe u
(6110bl OYEHOUHBIX CPEOCmE: € YMCHHUIA YCIEIIHOE, HO HO coJieprKaIee CHUCTEMATHUYECKOE
npakmuyeckue KOHMpOIbHbIE HE OTZENbHBIE TPOOEIIBI yMeHHe
3a0amus, Hanucamue u 3auuma CHCTEMAaTH4YeCKO | yMEHHe (JOomycKaeT
peepamos nHa 3a0anmyio memy u € YMEHHE HETOYHOCTH
m.n.) HETPUHIAITHAIEHOTO

XapakTepa)

HaBbiku OtcyTcTBU Hanuuue B uenowm, ChopmupoBaHHBIE
(B1ageHus, ONbIT € HaBBIKOB OTJIENBHBIX c(hopMHUpOBaHHBIC HaBBIKH
NesITeJIbHOCTH) (BIameHuH, HaBBIKOB HaBBIKH (BJIaJICHU), (BmageHus),
(814061 OYEHOUHBIX CPeOCm8: OTIBITA) (Hammaue HO WCTIOJIb3YEMBIC HE B | MIPUMEHSICMBIC MIPH
8bINOAHEHUE U 3aUuma Kypcoeou (dparmeHTapHor aKTHBHOU Gopme pelIeHn: 3a1a4
pabompwl, omuem no npaxKmuxe, 0 OIIbITA)

omyem no HUP um.n.)

- JIA 3a4€Ta
HIKAJIA U KPUTEPUU OLIEHUBAHMUMA pe3yabraTtoB o0yuenusi (PO) no qpucuumniinne (MoayJiio)
OrneHka
PO u
He 3auyteno 3aureHo
COOTBETCTBYIOIIHE
BUJIBI OIICHOYHBIX CPENICTB
3Hanus OtcyrerBu | ®parMeHTapHbI Oo6mue, HO He CchopmupoBaHHBIE
(8141061 OYEHOUHBIX CPEOCm8: € 3HaHHUU € 3HaHUA CTPYKTYpPHPOBaHHBIE CUCTEMaTHUYECKHUE
yCmHble U NUCbMEHHbIE ONPOCH U 3HAHUS 3HAHMS
KOHMPOJbHblEe pabomul, mecmul,
umnmn. )
Ymenns OtcyTcTBH B nenom B nenom ycnemHoe, YcnemHoe u
(811061 OYEHOUHBIX CPEOCm8: € YMeHHH yCIIEIHOE, HO HO coJieprKariee CHCTEMaTHYECKOe
npakmuyieckue KOHMpOoIbHblE He OTJeNbHBIC TPOOEITHI yMeHHE
3a0anus, Hanucauue u 3auuma CHCTEMaTH4YeCKO | yMEHHe (JOITyCcKaeT
pedepamos Ha 3a0anHyO memy u € YMeHHe HETOYHOCTHU
m.n.) HETPUHIAITHAEHOTO
xapakrepa)
HaBbiku OtcyTtcTBU Hanuuue B uenom, ChopmMupoBaHHEIE
(B1ageHus, ONBIT € HaBBIKOB OTJIENTEHBIX c(hopMHUpOBaHHBIC HaBBIKH
NesITeJIbHOCTH) (BIameHuH, HaBBIKOB HaBBIKH (BJIaJICHU), (BmageHus),
(8UObI OYEHOUHBIX CPEOCME: OTIBITA) (Hanuuue HO HCIIOJIb3yEeMbIE HE B | TIPUMEHsIeMbIe IPH
8bINOIHEHUE U 3auuma Kypcoeou (dparmeHTapHor aKTHBHOU Gopme pelIeHun 3a1a4
pabomwl, omuem no npakmuxe, 0 OTIBITA)

omuem no HUP um.n.)

8. PecypcHoe obecrieuenue:

— IlepeyeHb OCHOBHOW M JONOJHHMTEJIbHOI JuTepaTypbl (yueOHUKM U yueOHO-
METOUYECKHE Toco0us),

— a) OCHOBHasl JIUTeparypa
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OcHoBHas iuTEpaTypa.

1. BoeBoaun B.B. Jluneiinas anrebpa. M.: Hayka, 1974 r.

2. I'enbdang .M. Jlekuuu o nuHeiHOM anredpe. M.: Hayka,1966 r.

3. Wneun B.A., Kum I'.J]. JIuneiinas anreOpa u aHanuTrueckas reometpus. M3a-Bo
MI'Y, 1998.

4. Kum I''I., Kpunxos JI.B. Anrebpa u ananutuueckas reomerpus. Teopembl u
3amaun, M., 2003 1.

o. MypatoB M.A.,OctpoBckuii  B.f., Camoiinenko [0.C. Koneunomepnsiii

JAWHEHHbIN aHanu3. 1. JIMHeHHbIE omepaTopbl B KOHCYHOMEPHBIX BEKTOPHBIX mpocTpancTax (L).
Kues, 2011.

6. ®dannes J.K. Jlekuu o anredpe. M.: Hayka, 1984 1.

1. Koctpukuna A.U., Manun F0.U. Jluneiinas anredpa u reomerpus. Jlaas, 2008.

JlonoIHUTeIbHAS JTUTEpPaTypa

8. Wnbun B.A., ITo3usk D.I'. Jluneitnas anredpa. M.: Hayxka, 1984.

9. Wneun B.A., [lo3nsk O.I'. Ananutuueckas reomerpusi. M.: Hayka, 1971.

10. Koctpukun U.A., Cenuenko [[.B., Cnemak b.3., Uepemurix FO.H. Jluneiinas
anrebpa: Uzn-so MI'Y, 1990.

11.  y6epommnep O.H. CoopHuK 3amay mo aHanuTU4eckord reomerpuu. M.: Hayka,
1970.

12.  Illunos I'.E. Beenenue B Teopuio TMHEWHBIX TpocTpaHcTB. M.: Hayka, 1956.
13.  TIlIpockypsikoB U.B. COopHuk 3a1a4 1o nuHeiHoi anredpe. M.: Hayka, 1984.

— IlepeuyeHb JMLEH3HOHHOTO IPOrPaAMMHOI0 odecreyeHusi (Ipr HEOOXOIUMOCTH);

— http://mech.math.msu.su/department/algebra
— Hepeqeﬂb leO(l)eCCI/[OHaJII)HbIX 633 JAHHBIX H I/[Hq)OpMaIII/lOHHLIX cnpanoqmﬂx

CHCTEM;

— Ilepeuennb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON ceTn «HTEepHET»
(mpx HEOOXOAUMOCTH).

— Onucanue MaTepHaTbHO-TEXHUYECKOro ofecrnevyeHus.

9. CooTBeTcTBHE Pe3yabTATOB 00y4eHusi o fanHomy jiemeHTy OIIOII pesynbraram
ocsoenus OIIOII ykazano B o0meit xapakrepuctuke OIIOII.

10. SI3bIk npenogaBaHusi- PyCCKHit
11. IpenopaBarenn: Jamkosa O.10.

12. ABTopsl nmporpammsl: Jamkosa O.1O.



