


Pabouyas nporpaMmma JUCHHMILNIMHBI COCTABJIEHA HA OCHOBE
Pabouas mporpamma AMCIUIUIMHBI (MOJYJs) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSATEIHHO
ycranoBieHHbIM MI'Y oOpasoBarenbHbiM cTannaproM (OC MI'Y) nns peain3yeMbIX OCHOBHBIX
npodeccHoHaNBHBIX 00pa30BaTEeNFHBIX MPOTPAaMM BBICHIETO OOpa30BaHUS MO HAIpaBJICHUIO
noarotoBku 01.03.02 «IIpuknagnas mareMaTika ¥ HHPOpPMATHKa» B peAakunu npukaza MI'Y

ot 30 nexabps 2016 .

I'ox (roner) mpuema Ha oOyvenue 2016,2017,2018

Kkypc — 1

cemecmpwl — 1, 2

3auemuvix eounuy - 14

axaodemuyeckux yacos 504, 6 m.y.:

aexyuu — 144 g

cemunapckux 3auamui — 144 4

Dopmbl npomencymouHou ammecmayuu — 3a4€T, Ik3aMeH B I cemectpe.

Dopma umoeogou ammecmayuu — 3a4€T, IK3aMeH BO 2 cemecTpe
Pacnpenesienne no cemecrpam:

1 cemectp:

3a4emHvix eOunu - 7
axkaoemuyeckux yacosg 252, 6 m.u.:
aexyuil — 72 4

CeMUHAPCKUX 3anHamui — 72 4
camocmoamenvras paboma — 108 4
2 ceMecTp:

3ayemHuvlx eOuHuy - 7
axkaoemu4yeckux yacos 252, 6 m.u.:
nexkyut — 72 9

cemunapckux 3auamuil — 72 4

camocmosmenvuas paboma — 108 4



He.]'lb H 3a1a4YM yqeﬁﬂoﬁ AUCIUIIINHBI

eJlb Kypca — II03HAKOMUTb CTYACHTOB C OCHOBHBIMH TEOPETHYECKMMHU IOHATUIMU
JTMHEHHOW anreOpbl U aHATMTHYECKOW TeOMETPUM Ha OCHOBE WX TECHOM B3aMMOCBS3H, C
(GyHIaMEHTAILHBIMA METOJIAMH COBPEMEHHOW anreOpbl M aHATUTHYECKOW reomeTpuu. B
nporiecce OOYYEeHHS CTYAEHTHI JIOJDKHBI ITO3HAKOMHTHCS C KOMIUICKCHBIMH YHCIIAMH,
JJIEMEHTaMU TEOPUUM MHOXKECTB, rpymnn, Kojeun. OcBouTh (yHIaMEHTAIbHbIE IOHSATHUS
JTMHEHHOW anreOppl M aHATUTUYECKON TEOMETPHUH, METOIbl PEUICHHS CHCTEM JIMHEHHBIX
YpaBHEHUM, HAXOXXIEHHS COOCTBEHHBIX BEKTOPOB MAaTpHll M COOCTBEHHBIX 3HAUYEHUH.
N3yunTh aHaTUTUYECKYIO TEOMETPHIO HA IUIOCKOCTH U B IPOCTPAHCTBE.

3agaum _Kypca — J1aTh (QyHIAMEHTaJIbHYIO TMOJATOTOBKY TIO JIMHEHHOW anredpe u
aHATMTUYECKON TreoMeTpuu. B mporiecce oOydeHUs! CTYIACHTHI JTOJDKHBI YCBOUTH METOJUKY
MOCTPOCHUSI ANTeOpanyecKuX CTPYKTYp, BHYTPEHHIOI JIOTHKY, CBS3BIBAIONIYIO JIMHEUHYIO
anreOpy M aHATUTHYECKYI0 T€OMETPUIO, M MPUOOPECTH HABBIKM HUCCIEIOBAHUSA W PEIICHUS
3a/1a4 anreOpsl U aHATTUTHIECKON TEOMETPHH.

3HaTh: OCHOBHBIC MOHATHS U PE3yJAbTATHI IO JIMHEHHON anredpe

(Teopust MaTpUIl, CUCTEMbI IMHEWHBIX YPaBHEHUI1, TEOpHs MHOT'OUJICHOB, JINHEHHbIE TPOCTPAHCTBA U
JIMHEWHAs 3aBUCHMOCTD, CcOOCTBEHHBIE BCEKTOPbI U COOCTBEHHEBIE 3HA4YCHU, KaHOHUYECKUU BU T
MaTpHIl JITHEHHBIX OTEepaTOpPOB, CBOWCTBA OMITMHEHHBIX (DYHKIMI, OCHOBBI TCOPHH TPYIII, KOJIEII,
OCHOBBI TEOpUHM PEIICHUS 3aJad HEOTPULATEIBHBIX MATPULl ) M AHATUTHYECKOW TIE€OMETPHH
(ompenernieHUsT W CBOMCTBA MaTeMaTHYECKMX OOBEKTOB B JTOH 001acTH, (GOpMYyIUPOBKH
YTBEP)KICHNUH, METOJBI MX JOKA3aTeNbCTBA, BO3MOXKHBIE ChEephl UX MPUIOKEHUH, B TOM YHCIIE B
KOMITBIOTEPHOM MO/IETTMPOBAHUH T€OMETPHIECKUX OOBEKTOB U sBJICHUN) . CTyIEHTHI TOJKHBI 3HAThH
JIOTUYECKHE CBS3H MEXIY HUMH.

YMern: peniatb CUCTEMBI TMHEWHBIX YPAaBHEHUMN, BBIYUCIATD ONPENEIUTENN, UCCIEA0BATh CBOMCTRA
MHOTOYICHOB, HaXOJHWTh COOCTBEHHBIC BEKTOPHI M COOCTBCHHBIC 3HAYCHHS, KAaHOHUYCCKHH BH]T
MaTpul] JIMHEWHBIX ONEepPaToOpoOB, 3HATh OCHOBHBIC CBOMCTBA TPYIIN, KOJIEL, PEIaTh 3aJaqu
BBIYHCIUTEILHOTO U TEOPETHIECKOI0 XapaKkTepa B 00JaCTH T€OMETPHH €BKIUIOBBIX W YHHTAPHBIX
MIPOCTPAHCTB, JOKa3bIBATh YTBEPKCHUS U TEOPEMBI.

Baagern: MeTogaMHu JIMHEHMHOU aJ'IF€6pLI U aHAIUTHYECKOU reoMeTpun, TCOPHUU MHOI'OYJICHOB,
arrmaparoM TCOpUHU TPyl MW HX HpCHCTaBHGHHﬁ, arrapaTomM aHaJUTUYECKOMN reoMeTpuu,
AHAJIUTUYICCKHUMU MCTOAAMU UCCIICAOBAHUA TCOMCTPHYCCKUX 00BEKTOB.

®opmaT 00y4eHU — KOHTAKTHBIN.
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Martpuisl. 2 2 8 Tecr

Omneparuu Haj MpOBEpKa

MaTpHUIAMHU. JIOMAIIHETO

VYMHOXKEHHE 3alaHUSA

MaTpHuil.

TpancnonnpoBanu

€ ¥ COTPSDKEHUE

MaTpHIL.

VYMHOXKEHNE

MaTpHIl Ha CTPOKH

U CTOJIOLIBI.

DJieMeHTapHbIe 3 2 9 Tect
npeoOpazoBaHus MpoBepKa
Matpull. [TpuBenenue JIOMAITHETo
MAaTpPHUIBI K 3aJIaHus
CTYIIEHYaTOMY BHUY.

Onpenenurens 3 3 9 Tect

KBaJ[paTHOM MATPHUIIbI. MpoBepKa

[TepecranoBku. JIOMAIIHETo

CBolicTBa 3aJaHusA

OTIpEICITUTENS.

Onpenenurenu 2 —ro,

3 —ro u n-ro

MOPSJIKOB.

MuHOpBbI U UX 3 3 9 Omnpoc

anreOpandecKue MpoBepKa

nonosiHeHus. TeopeMa JIOMAaIIHETo

Jlamaca. 3aJIaHus

Onpenenurens

MIPOU3BENCHUS

MaTpHull.

MeToabl BRIYUCICHUS 3 3 9 Tect

onpenenutens. Meron MpOBEpPKa

I'aycca. Merog JIOMAILHETO

PEKYPPEHTHBIX 3aJaHus

COOTHOIIICHUI.

Onpenenurens 2 2 8 Tect

Bannepmonna. MpOBEpKa
JIOMAaIIHETO

3aJaHus
OO6paTHas maTpuIa. 4 3 10 Tecr




BripoxaeHHbie 1 MpoBEpKa
HEBBIPOKJICHHBIE JIOMAIITHEro
Marpuubl. Kpurepuii 3a7aHus
oOpaTuMocTu

Martpuubl. Meron

l'aycca — Xopnana

MOCTPOEHHsT 00paTHOM

MaTpUIIBL.

I'eomerpuueckue 3 10 Tect
BEKTOPBI. MpOBEpKa
Onpenenenue, JIOMaIllHEro
cBoiicTBa. JInHeiiHbIE 3aJaHAS
oTiepary Hajl

BEKTOPAMH.

Jlenenue oTpeska B

JTAHHOM OTHOIIICHUHU.

[TonsiTue 3 10 Tecr
BEIIIECTBEHHOTO MpOBEpKa
JIMHEHHOTO JOMAIITHETO
MPOCTPAHCTBA. 3a/IaHust
Onpenenenue.

[Ipumepsl.

JIuneiinas 4 12 Tect
3aBUCHUMOCTb U IIpOBEpPKa
JIMHeHHas JOMAaIIHETO
HE3aBUCHUMOCTb CTPOK 3a/1laHus

Y CTOJIOIIOB MaTPHIIBI.

Panr maTpunp!.

Teopema o 6azucHOM

MuHOpe. Panr

MIPOU3BEICHUS

MaTpuLl.

WNHBapraHTHOCTB.

Cucrema JIMHEUHBIX 3 9 Tect
anredpanvdecKux MIpOBEpPKa
ypaBHeHui. [IpaBuio JIOMAILHETO
Kpamepa. 3a/1aHus
Hccnenosanue n

pelIeHue CUCTEM

oO1ero Buaa.

Teopema Kponekepa —

Kanenu. O0mmee

pelIeHue CUCTEMBI.

OnHoponaHbie 3 9 Tect
CUCTEMBI JINHEUHBIX MpOBEpPKa
anredpanvdecKux JIOMaITHEro
ypaBHEHUH. 3a/laHust
DyHIaMEHTAIbHAsA

CUCTEMA PEIICHUMN.

Komnoxsuym. Tema: 10 12 Omnpoc

MaTpuy4Has anreopa,
ONIPEIEIUTENHN, PAHT




MaTpuisl. OOpatHas
MaTpHIIa, CUCTEMBI
JINHENHBIX
anreOdpanvecKux
YpaBHEHU.

KonTponsHas pabora
Nel. Tema: matpuunas
anreopa,
OTIPENICNIUTEIH, PAHT
MmaTpuisl. OOpatHas
MaTpHIia, CUCTEMBI

JIMTHEWHBIX

anreOpandecKux

ypaBHEHUN

JlexapTOBBI CUCTEMBI Tecr

KOOP/JMHAT HA IIpoOBEpKa

MPSAMOM, MIOCKOCTH U JOMAIITHETO

B MPOCTPAHCTBE. 3a/laHus

DopmyIibl

npeoOpazoBaHus

KOOpJIUHAT.

[IpeoGpa3zoBanue

MPAMOYTOJIbHO N

JIEKApTOBOM CUCTEMBI

KOOpAMHAT HA

IIJIOCKOCTH U B

MIPOCTPAHCTBE.

[Tonspueie,

LUJIMHIPUYECKUE U

chepudeckue

KOODJAMHATBHI.

CkansipHoe Tect

MIPOU3BE/ICHUE IIPOBEpPKa

BEKTOPOB. JIOMaIIHEro
3a/laHus

BekTopHoe u Tect

CMELIaHHOE MpOBEpPKa

MIPOU3BE/ICHUE JIOMaIIHEro

BEKTOPOB. 3a/laHus

[Ipsimas Ha Tect

MJIOCKOCTH. MpOBEpPKa

Paznuunbie BUbI JIOMaITHEro

ypaBHEHUS MPSMOU Ha 3a/laHus

IIOCKOCTH.
B3anmuoe
pacIioJIOKEHNE
MpsIMBIX HA
rockocTH. [Tydok
npsmeIX. PaccTtosiHue
OT TOYKH J0 HPSIMO.
Yron mexny
MPSIMBIMU.




Paznuunble BUABI
ypaBHEHUS MJIOCKOCTH
B IMPOCTPAHCTBE.
Bzaumuoe
pacroJioxKeHue
IUIOCKOCTEH B
npocrtpanctse. [Ilydok
mIockocreii. CBs3ka
IUIOCKOCTEH.
[TosmynpocTpaHcTBa.
Paccrosane oT TOUkHn
JIO TIJIOCKOCTH. YTOII
MEXTy TTOCKOCTSIMH.

Tect
MpOBEpKa
JIOMAIITHET 0o
3aJlaHus

Paznnunrle BUALI
yYpaBHEHUS MPSIMOM B
MPOCTPAHCTBE.
B3anmuoe
pacnosoxeHue
MIPSIMBIX B
npocTtpaHcTee. CBsA3Ka
npsMbIX. B3anmuoe
pacnosoxxeHue
MPSAMOU U TIIIOCKOCTH.
Paccrosnue ot Toukn
JI0 TIPSIMOM,
paccTosiHuE MEXIY
MPSIMBIMH, YIOJI
MEXKy MPSMBIMH,
YTOJI MEeXAY IPSIMOM U
IIJIOCKOCTBIO.

Tect
MpoBEpKa
JIOMAIITHETO
3aJIaHus

KontponbHas padoTa
Ne2. Tema:
npeoOpazoBaHue
KOOPJAHMHAT, OTIEpAIIU
HaJl BEKTOPaMHU,
npsiMasi Ha IIOCKOCTH,
IUIOCKOCTh B
MPOCTPAHCTBE, MPsMas
B IPOCTPAHCTBE

JIunuu 2-ro mopsaka.
Onnunc, runepOoa,
napaboia

Tect
IpOBEpKa
JIOMaIITHET O
3aJaHus

IToBepxHOCTH 2-TO
nopsiaka
ONIUIICOn I,
TUIEepOOIONTBI.
KoHychl U IUIUHAPHI

12

Tect
IpOBEpKa
JIOMalIITHETO
3aJaHus

KommuiekcHbie uncna.
Anrebpandeckas
¢dopma 3anucu.
Tpuronomerpuueckas

12

Tect
MpOBEpKa
JIOMaIITHETO
3aJaHus




¢dbopma 3ammcu,
JNEUCTBUS HAL
KOMILJICKCHBIMH
YHCIIAMU.
Bo3ssenenue B 3 3 3 9 Tect
cTerneHsb, Gpopmyrna poBepKa
Myasgpa. JIOMaIIHero
3a/1laHus
DneMeHTHI 00IIeiH 2 2 6 10 Tect
anreopsrl. ['pymma. MpOBepKa
[Toarpynma, cMeXHBIE JIOMAIITHETro
KJ1acChl, U30MOphU3M 3aJlaHus
TPYIII
Kosb1io u nosne 2 2 4 8 Ompoc
KonTtponsHas paborta 2 6 8
Ne3. Tema: Jlunuu u
MTOBEPXHOCTH BTOPOTO
MOPSIJIKA,
KOMIIJICKCHBIC YHCIIA,
AJIEMEHTHI 00IIeH
anreopsl
72 72 108 252
[TpomexxyTounast (konuyec
aTTecTamus (3auem(vl) meo
u (unu) sx3amer(vt)) yacos, **
omeeoeHH
bIX Ha
npomesxcy
MOYHYIO
ammecma
yuro)
2 ceMecTp
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MIPOCTPAHCTBO.
Ornpenenenue u
cBoiicTBa. JIuneiinas
3aBUCHUMOCTb CUCTEMBbI
BEKTOpPOB. Panr
CHUCTEMBI BEKTOPOB.
ba3zuc n pazmMepHOCTB
JINHENHOTO
MPOCTPAHCTBA.
Koopaunartsl BekTopa.
Marpuna nepexoaa K
Ipyromy 6azucy.
N3omopduszm
JIMTHEWHBIX
MIPOCTPAHCTB.

poBepKa
JIOMAIIHETO
3a1aHus

JlnmueitHoe
TTOAMPOCTPAHCTRO.
Onpenenenue,
CIOCOOBI 3a1aHUsl.
Jlunelinas o0oI04Ka.

Tect
MpoBepKa
JIOMAITHETO
3aJIaHus

CymMa u nepecedeHue
MTOIITPOCTPAHCTB.
[Ipsimas cymma
JIMHENHBIX
MOANPOCTPAHCTB.
JononmauTtensHoe
MOANPOCTPAHCTBO.
DaKTOP-MPOCTPAHCTBO

12

Onpoc
MpOBEpPKa
JIOMAIIIHEro
3a/laHus

JIluneitnoe
MHOTo00Opasue B
JIMHEITHOM
MIPOCTPaAHCTBE.
[Ipsamas u
TUIEPIIIOCKOCTh

KonTposbhas
paborta

YHuTapHsle U
€BKJIMJIOBbI
MIPOCTPAHCTBA.
Onpenenenue.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB.
Hepasencto Komu-
byHsAkoBcKoro-
[IBapua. [dnuna
BEKTOPA, YrOJ MEXY
BEKTOPAMH.

Tect
MpoBepKa
JIOMAaIIHETo
3aJlaHus

OpToronanbHbIe
CHUCTEMBI BEKTOPOB.
OpTOHOPMHUPOBAHHBIH
6azuc. Martpuia
Mepexo/ia OT OJTHOTO Op

6asuca K JIpyromy.

12

Omnpoc
MpoBepKa
JIOMAIITHETO
3a/laHus




[Ipouecc oproronanu-
3auuu ['pama—IlImuara
Marpuna I'pama.
OpToroHanbHbI€ U
YHUTApHbIE MATPHULIBL.
[TonnpocrpaHcTBa
YHurapHoro
IIPOCTPAHCTBA.
OproronanbHoe
JIOTIOJTHEHHUE.
OproroHanbHOe
MIPOEKTUPOBAHKE HA
MOANPOCTPAHCTBO
Paznoxenune Bekropa
Ha OPTOTOHAJIBHYIO
MIPOEKIIHIO U
OpPTOTOHAJILHYIO
COCTaBJISIOLYIO.

3ajada 0 HaWIyqIlIeM
MPUOIHKEHUH.
JIuHeitHbIe MHOTO-
00pasus B €BKJIHUJIOBOM
MIPOCTPaHCTBAX.
N3omopduszm
€BKJIIU0BBIX

Y YHUTApHBIX
MIPOCTPAHCTB.

10

Tect
MpoBepKa
JIOMAITHETO
3aJIaHus

KontponbHas padoTa
Ne 1. Tema:
JInHeiinbie
MIPOCTPAHCTBA,
€BKJINIOBEI

(yHUTapHBIE)
MPOCTPAHCTBA

JIuneiinbpie
OIEPATOPHI B
JIMHEWHOM
MIPOCTPAHCTBE.
Onpenenenue u
MpocTeuilne CBONCTBa
Marpuna JMHEHHOro
omneparopa. Marpuusl
JIMHEWHOTO oneparopa
B pa3JIM4YHBIX Oa3ucax.

12

Tect
MpoBepKa
JIOMAaIIHETo
3aJIaHus

JIuneitnoe
MIPOCTPAHCTBO
JIMHEWHBIX
OIIEpaTOPOB.
YMHOXEHUE
JIMHEWHBIX
onepatopoB. O6pa3 u
SIAPO JIMHEWUHOTO

12

Tect
IpOBEpKa
JIOMaIITHETO
3aJJaHus

10



omneparopa. JInHelHbie
(byHKIMOHATIBL.
ComnpsixeHHoe
POCTPAHCTBO.

Panr u nedexr
JINHENHOTO
oreparopa.
OO6patumbiii
JINHENHBIN OTIepaTop.
OOpaTHbIii oTiepaTop.
Kpurepuit
00paTUMOCTH.

12

Tect
MpOBEpKa
JIOMAIITHETO
3aJIaHus

CtpyKkTypa TUHEHHOTO
omeparopa B
JINHETHOM
MPOCTPAHCTBE.
XapakTepuCTUUECKUI
MHOTOYJIEH
JINHETHOTO

oreparopa.

12

Tect
MpoBEpKa
JIOMAIITHETO
3aJIaHus

WNHBapuaHTHBIE
MOIITPOCTPAHCTBA
JIMHEWHOTO
oreparopa.
CobcTBeHHbBIE
3HAYEHUS U
COOCTBEHHBIE BEKTOPHI
JIMHEWHOTO
oreparopa.
XapakTepuCTUUECCKUI
MHOTOWIEH U
WHIYIUPOBAHHbIN
oreparop.

13

Tect
MpoBepKa
JIOMAITHETo
3aJIaHus

Oneparopsl IpPOCTOi
CTPYKTYPBIL.
Tpeyronbuas popma
[lTypa Matpuiisl
JIMHEWUHOTO
oreparopa.

Onpoc

CoOcTBEHHBIE
MOIIPOCTPAHCTBA
JIMHEHMHOTO
omeparopa.
[IpucoearHeHHbIE
BeKTOpPHL. KopHEBBIE
MOJIPOCTPAHCTBA U
KOpPHEBbBIE BEKTOPBI.
HunenorenTHbIE
OTIEPATOPBHIL.
Paznoxxenue
omneparopa B IpsIMYyIO
CyMMY

10

Tect
IpOBEpKa
JIOMaIITHET O
3aJaHus

11



HUJIBIIOTCHTHOI'O U

oOpaTumoro.

Xopranosa 6 13 Tect

HOpMaJibHas Gopma IIpOBEpKa

JINHENHOTO JIOMAIIHETO

orepaTopa. 3a/IlaHus

KomnokBuym. Tema: 10 12 Tecr

JIuneiinbie poBEPKa

MIPOCTPAHCTBA, JIOMAIITHEr 0

€BKJIMJIOBbI 3a/1aHus

(yHuTapHBIE)

MPOCTPAHCTBA,

JIMHEWHBIE ONEePaTOPbI

B JIMHEMHBIX

MPOCTPAHCTBAX,

CTPYKTypa JIMHEHHOTO

orepaTtopa

JIuHeiiHbIe onepaTophl 4 9 Tect

B YHUTApPHOM H MpOBEpPKa

€BKJIMJIOBOM JIOMAIITHETO

MPOCTPAHCTBAX. 3a/IaHust

ConpsikE€HHBIN

oreparop.

CamoconpsiKeHHbIE 4 8 Tect

OTIepaTOpPHI MpoOBEpKa

JIOMAIIIHEro

3aJlaHus

YHuTapHsie U 4 8 Tect

OpTOTOHAJIbHBIE MpoBepKa

OTIepaTOpPHI JIOMAIIIHEro
3aJlaHus

Hopmanbhabie 4 10 Tect

OTepaTOPBL. MpoBepKa

JIOMAIIIHEro

3alaHus

3HaAKOOIpeIeTICHHbIC 5 10 Tect

OTIepaTOPBL. MpoBepKa

KBanpatublii KOpeHb JIOMAIIIHEro

13 omeparopa 3a/laHus

KontponbHas padoTa 6 8

No2. Tema: Jluneiinbie

ONePaTOPBI

bununeiinsie u 3 7 Tecr

KBaJpaTUYHbIE MpOBEpPKa

¢dbopmbl. Matpuiia JIOMaITHEro

OunMHENHON (hOpPMBI. 3alaHus

OO0t BUI
OunMHEHHON (HOpPMBI.
IIpuBenenue
KBaJpaTU4YHOH (POpMBI
K KAHOHHYECKOMY
BuAy. Meron

12



Jlarpanxa.

®opmynsl SAxkoOwH.
3aKOH MHEPLUH.
3HakoompeneaEHHbIE
KBaJ[paTUYHbIC
dopmer. Kpurepuit
CunbBecTpa.
KBanpatuuneie
(OpMEI B IMHEHHOM
IIPOCTPAHCTBE, METO /L
BpAICHUN.
OnHoBpeMeHHOE
MIpHUBEJICHHE K
KaHOHHYECKOMY BUITY
napbl KBaIPaTUIHBIX

popm

11

Ompoc

JInnelinble
HOPMHUPOBaHHbBIE
npoctpancTea. Hopma
BekTopa. Hopmsl

OTIepaToOPOB M MATPHII.

OmnepaTtopHbie
YpaBHEHUS.

11

Tect
MpoBEpKa
JIOMAIITHETO
3aJIaHus

[IpomexxkyTouHas
aTTecTamnus (3auem(vl)
u (unu) sx3amer(vt))

(konuuecmeo
yacoe, **
OMBEOEeHHbIX HA
NPOMENCYMOYUHYIO
ammecmayuro)

Hroro

72

72

108

216

*B mabauye 00a4CHO ObIMb 3aPUKCUPOBAHO NPOBedeHUe MeKyWe20 KOHMPOIs YCnesaemocmu,
KOMOPbILL MOHCEM ObIMb Peanu308aH, HANPUMEp, 8 PAMKAX 3AHAMUL CEMUHAPCKO20 MUNA.

13

** Yacel, omeodumvle Ha npogedeHue NPoMeNCYMOYHOU ammecmayuu, 8bl0eIsI0mcs U3 Yacos
camocmoamenvHol pabomul odyyaowezocs. (3avem —6 4acos, 3x3ameH — 8 4acos)



14

6.2. Conep:xanue pa3eyoB (TeM) THCHHUILIMHBI

JINHENHBIE TPOCTPAHCTBA

1 Marpunsl.
DneMeHTapHbIe JIuHeliHbIE ONlepalvy HaJl MaTpULIAMU. Y MHOKEHHE
npeoOpa3oBaHUs MaTpull. TpaHCIIOHUPOBAHUE U COTIPSKEHUE MATPHIL.
MaTpHLL. YMHOKEeHHE MaTpULl Ha CTPOKH U cToJiONb!. [IpuBenenue
MaTpPHUILIbI K CTYIIEHYaTOMY BU]LY.
2 Onpenenurenu Onpenenurens KBaapaTHOW wmaTpuilbl. llepecTaHoBKU.
MaTpHuil. CaoiictBa onpenenurensi. Onpenenurenu 2 — 1o, 3 —TO U
N-ro TOPSAKOB. MeToAbl BBIYUCIECHUS OIPEICITUTEINS.
Meron T'aycca. Meron peKkyppeHTHBIX COOTHOIUIEHMIA.
Onpenenurens Banaepmona.
3 OO6paTHas maTpuna. BoipoxaeHHble U HEBBIPOKJICHHBbIE MaTpullpl. Kpurepuii
obparumoctu Mmatpuisl. Meron T'aycca — JKoppana
MOCTPOCHHUS 0OPAaTHON MATPHIIBI.
4 I'eomeTpuueckue Ornpenenenne, cBOWCTBA. JIMHENHHBIE ONIepalliy HaL
BEKTOPBIL. BEKTOPaMH.
Jlenenue oTpe3ka B JAHHOM OTHOIIIEHHUH.
5 BemecrBennbie Onpenenenne. Ilpumepsl. JIuHelHas 3aBUCUMOCTh U

JMHEHass He3aBUCUMOCTb CTPOK MU CTOJIOIIOB MaTpHUIIBI.
Panr wmarpunpl. Teopema o 6GasucHoM wmuHOpe. Panr
pou3BeieHus MaTpull. IHBapHaHTHOCTbD.

6 CucTeMbl TUHEUHBIX [IpaBuno Kpamepa. MccnenoBaHue M pelICHHE CHUCTEM
anreOpanvecKux obmero Buma. Teopema Kponekepa — Kamemu. OOmiee
YpaBHEHUH. peuienre cuctembl. OAHOPOIHBIE CHUCTEMBI  JIMHEHHBIX

anreOpanvyeckux  ypaBHEHUHU. dyHiaMeHTaIbHas
CHUCTEMa PEIICHUM.

7 Cucrembl KOOpIUHAT JlexkapTOBBI CUCTEMBI KOOPAMHAT Ha MPSAMOIL, MIOCKOCTU
u B 1poctpaHctBe. Dopmynbl  mpeoOpazoBaHUS
KOOpJUHAT. [TpeoOpazoBanue MIPSIMOYT OJIbHO M
JEKapTOBOM CHCTEMbl KOOPIMHAT Ha IJIOCKOCTH U B
MIPOCTPAHCTBE. [onspusie, HWIMHIPUYECKUE U
chepuyeckue KOOpIuHATHI.

8 Paznuunbie BUbI CkansipHoe TMpou3BeICHHE BEKTOpoB. BekrtopHoe u
MIPOU3BEACHUI BEKTOPOB | CMEUIaHHOE MPOU3BEICHUE BEKTOPOB.

9 [Ipsimas Ha mmockoctu U | [Ipsimas Ha miockoctu. PasnuuHble BUABI ypaBHEHHS
B IIPOCTPAHCTBE. OpsIMO  Ha  TUIOCKOCTH. B3aumHoe pacmonoxeHue
[InockocTs. npsMbIX Ha TiockocTH. [lydok mpsimbix. PaccrosHue ot

TOYKHM JI0 NPSIMOM. YTOoJa Mexay NpsMbIMU. Pasnuunble
BUJIbl YPAaBHEHUS IUIOCKOCTH B IPOCTpaHCTBE. B3anmHoe
pacCIIOJIOKEHUE IUIOCKOCTEM B mpocTtpaHcTBe. Ilydok
mwiockocteil. Csizka mockocteil. IlomympocrpaHncTsa.
PaccTrossHME OT TOUYKM 10 TIUIOCKOCTU. YTOJ MEXIY
IJIOCKOCTSIMU. Pa3nuuHbpie BUABI ypaBHEHHS NPSIMOM B
MIPOCTPAHCTBE. B3auMHOE pacrnoyioKEHHE MNpsSIMBIX B
IIPOCTPAHCTBE. Css3ka MPSAMBIX. Bzaumnuoe
pacCIIOJIOKEHUE TPSAMOM M IUIOCKOCTU. PaccrosHue ot
TOYKH JI0 MPSIMOM, pacCTOSTHUE MEXKIY NPSMBIMH, YIOJI
MEXKY MPSAMBIMHU, YIOJ MEXIY NPSIMOW U IUIOCKOCTBIO.
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Paznmuunnie BHJIbI 3aJaHU IJIOCKOCTU B ITPOCTPAHCTBC.

10

JIuaum BTOpOTO
nopsaka. [losepxnoctu
BTOPOT'O NOPsJIKA.

Dnwric, runepoOona, napaboua. Dnrcon,
runepoononnsl. Konycel u mummHapsl. VIX ypaBHeHHS H
CBOMCTBA.

11

KomriuiekcHble uncia.

AnreOpandeckas gopma 3amucu. TpHTOHOMETpUYECKas
Q)OpMa 3allmucu, HeﬁCTBHﬂ HaJa KOMIINICKCHBIMH YMCJIaMU.
Bossenenue B crenens, popmyna Myaspa.

12

DneMeHTH! 001Iei
anreOpsl.

OcHoBBI Teopuu rpynn U Teopuu kosel. I[loarpymmsi,
HOpMaJIbHBIE TOATpyMIbEL. Teopema o romMoMopdu3zMax
rpynn.  Teopema o romomop¢pusmax koxuen. Iloie.
Xapakrepucrtuka noJist. Koneunsie nossi.

13

JIunerinoe
MPOCTPAHCTBO.

Omnpenenenue W cBoWcTBa. JIWHeWHas 3aBUCUMOCTH
CHUCTEMBI BEKTOPOB. PaHr cucremsl BekTopoB. baszuc u
pa3MEpHOCTh JIMHEWHOTO MPOCTpaHCTBA. KoopauHaTh
BeKTopa. Marpuna nepexona K JApyromy 0asucy.
N3omopdusm  nuHEWHBIX  mpocTpaHcTB.  JIuHeliHas
obonouka. CyMMa U TiepecedeHHe MOJMPOCTPAHCTB.
[Ipsmas cymMma JIMHENHBIX IO AITPOCTPAHCTB.
JlononHuTensHOE MO IITPOCTPAHCTBO. dakTop-
npocTpaHcTBO. JInHelHOe MHOrooOpasue B JMHEHHOM
npocTpaHcTe. [IpsMast 1 THIeprIoCKOCTb.

14

YHutapHbie U
€BKIINOBBI
IIPOCTPAHCTBA.

Onpenenenne. CkansipHO€ MPOU3BEIAECHUE
HepasenctBo Komm-bynskosckoro-IlIBapuna.
BEKTOPA, YroJl MeXJ1y BEKTOPaMHU.

BEKTOPOB.
Jnunaa

15

OpTroroHanbHbIe
CUCTEMbI BEKTOPOB.

OpToroHaiabHbI€ CUCTEMBI BEKTOPOB. OpTOHOPMHUPOBAH-
Herit 6a3uc. Marpuna mepexojia OT OJHOTO
OPTOHOPMHUPOBAHHOTO 0a3uca K APyromy.

[Ipouecc oproronanuzauuu ['pama—IlImMunara cucremol
BeKTOpOoB. Matpuua ['pama. OpToroHaibHbie U
yHUTapHbIe MaTpullbl. [loanpocTpancTBa yHUTApHOTO
npoctpancTBa. OpTOroHaIbHOE JAOTOJTHEHHE.
OpTtoroHanbHOE IPOEKTUPOBAHKE HA MOAIPOCTPAHCTBO.
PasnoskeHue BekTopa Ha OPTOrOHATIBHYIO

MPOEKIHIO U OPTOrOHAIBHYIO COCTABIISIIONIYIO. 3a1aua
0 Haumy4dlieM npuOimkeHuu. JInnelHbie MHOTO-
00pa3us B €BKIUIOBOM M YHUTAPHOM MPOCTPAHCTBAX.
H3omophu3M eBKIHMIOBBIX U YHUTAPHBIX

MIPOCTPAHCTB.

16

JIuHelHbIe onepaTopkl B
JINHEMHOM
IIPOCTPAHCTBE.

Omnpenenenue u  mnpocTeimme cBoilcTBa Matpuna
JMHENHOrOo omneparopa. MaTpuibl JUHEHHOIO oneparopa
B pa3iMuHbIX Oaszucax. JIMHelHOe MPOCTPAHCTBO
JUHEHUHBIX  ONEpaToOpoB.  YMHOXKEHUE  JUHEHHBIX
oneparopoB. OOpa3 M SApo JUHEHHOro oImepaTopa.
Jluneiinble ¢yHKIMOHANBI. CONpsHKEHHOE MPOCTPAHCTBO.
Panr u nedexr nuHeiltHOoro omeparopa. OOpaTHUMBbII
AuHeNHBI onepaTtop. OOpatHblil oneparop. Kpurepwuii
obparumoctu. CTpykTypa JHUHEHHOro omeparopa B
JUHEHHOM  IIPOCTPAHCTBE. XapaKkTepUCTUYECKUN
MHOT'OYJIEH JINHEWHOIO OIlepaTopa.

17

XKopranoa HOpManbHas
dbopma ITMHEWHOTO
oreparopa.

HMuBapuaHTHBIE OANIPOCTPAHCTBA JIMHEWHOTO OIIEpaTOpA.
CoOcTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI
JIMHEUHOT O oreparopa. XapaKkTepuCTUYECKUN
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MHOTOYJIEH M HMHIYLUMPOBaHHBIN omneparop. Oneparopsl
npoctoii  cTpykTypel. TpeyronpHas ¢opma Illypa
MaTpulbl  JHMHEHHOro  omeparopa.  CoOcTBeHHBIE
HNOAIPOCTPAHCTBA JUHEUHOTO oreparopa.
[IpucoenunenHsle BeKTOphl. KOpHEBBIE OAIIPOCTPAHCTBA
U KOpHEBble BEKTOpbl. HUIBNOTEHTHBIE ONEpPATOPHI.
Pasznoxenue omeparopa B IIPSAMYIO CyMMY
HUWIBIIOTEHTHOTO u o0OpaTUMOroO. Kopnanosa
HOpManbHas (popma JIMHEHHOTO omepaTopa.

18

JIuneliHbIe OIIEpaToOpPHI B
YHUTapHOM U
€BKJIMJIOBOM
MIPOCTPAHCTBAX.

Conpsok€énnblii  onepatop. ConpspkE€HHBIM — oneparop.
YHHTapHBIE U OPTOTOHANIBHBIE onepartopsl. HopmanbHble
OIIEPaTOPBHIL. 3HaKOOIPeACICHHbIE OIIEpaTOPBL
KBanparHslli KOpeHb U3 oneparopa.

19

bununeiinbie u
KBaJIpaTUYHbIE (POPMBI.

Marpuna Oununeiino Gopmel. OOIuil BUA OMIMHEHHON
¢opmbl.  IlpuBenenue  kBaapaTHUHOM  GOpMBI K
KaHOHMYeCKOoMYy Buay. Meron Jlarpamxka. ®opmynsl
SAxoou. 3aKoH VHEpLUN. 3HaKOONpPEICIEHHBIE
kBagparuuHele  ¢gopmbl.  Kpurepuit =~ CumbBecTpa.
KBanparuuneie ¢opMbl B JHUHEHHOM MPOCTPAHCTBE,
MeTton BpamieHud. OIHOBpPEMEHHOE TMpPUBEACHUE K
KaHOHMYECKOMY BHJY Mapbl KBaJApaTHUHBIX (OpM.
®opmynbl SAkobu. 3akoH MHEPUHMH. 3HAKOONPEeTEHHBIE
kBaapatuuneie  Gopmbel.  Kpurepuit  CumbBectpa.
KBagpatnuneie ¢GopmMbl B JIMHEHMHOM TIPOCTPAHCTBE,
MeTton BpamieHud. OIHOBpEMEHHOE MpPHUBEACHUE K
KaHOHMYECKOMY BUAY Mapbl KBaPATUUYHBIX (POPM.

20

JInHelHbIe
HOPMHUPOBAHHBIC
MPOCTPAHCTBA.

Hopma BekTopa. Hopmbel omepaTopoB W MaTpHI.
OneparopHbie ypaBHEHHUS.

7. OueHo4YHbIEe CpPeACTBA ISl TEKYLIEr0o KOHTPOJIS YCIEeBAeMOCTH, NPOMEKYTOYHOM
aTTecTalliy 10 UTOraM OCBOEHUSI 1M CUUILIMHBI.

Ha JISKIUAX: KOHTPOJIBbHBIN OMPOC MO MPOUJCHHOMY MaTepuany;

Ha CEeMHHapax: BBIOOpOYHAS MPOBEPKA BBINIOJHEHHUS JIOMAITHUX 3aJaHUM, OIICHKA BBIITOJTHCHUS
3aJIaHUK MPOTPaMMBbI CEMUHApA.
7.1. TunoBble KOHTPOJbHBIE 32aHUSI WM UHbIEe MATEPHAJIbI /ISl NPOBeIEHUs] TeKYIero
KOHTPOJISl yCIIeBAeMOCTH.
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Bapwuanr 11

L.

Mocrponts OHB s nognpoerpanersa L npoctpancrsa B co crangapr-
HBIM CKATAPHBLIM NPOHIBEACTTHEN , 0T

£ 2y — s+ 313 — 22y + 3y = 1),
— GJ'[ == -'L.l"_) -+ 1(].1'3 = 7.7-'.; = ]();I.‘s, =}

B npocrpaiierse B co cranaapribiy cKansplibiy Ipon3BeIcines naiicu
VIO MOHCTY BOKTOPOM [ M sHeiinny noanpoctpanetsoM L = Lla. as. ay).
CEITH

a; = (5.3.4,—3), as = (1. 1.4,5). wy = (2.—1.1,2)
= (1.0.3.0).

Wapeerno, wra mmeiinsti onepatop A € L(RY.R?) nepesoant pekropa
frodao [y v groga.ga. Haitru matpuny onpearopa A B 6asuce { f} 1 eore-

CTBOHIOM r‘)ui)ll("(‘. COTIN: +
Si=(1.27) g1 = (2.3.9)
fa=(1.0.=1) gs=(.3.7)
f4=12 1.1) iy =11.—2: =9)

Byuer mn onepatop A n3omopguznonm?

Hatitu ofpas u aapo mmeinoro onepatopa A € L(V. 1) cenn s nape
Dasucon [ w g npocepaucts V' on 117 ero Marpuia uyeet su

1 D 3
] 7 4
=2 12 3
i —1 2

Basaer an Aanubiii ONepaTOp CIOPLEKTHEHGC OTOBPAKCHHE?

Byaer am nuneiinniy noanpoerpancrsoy npoctpancrsa £V 117} aomke-
CTBO BCOX ONCPATOPOB, HMCIOUINX OO 1 TO XKe A1p07
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Bapunanr 1

1. Hafimn kagne-1160 6a3mesl cyMMbL 1 lepecetenns noanpocrpaucrs Ly n Lo, ¢cnn L

A 1AIT0 CHETEMON YpABUGHTHT

[ &1 =g — 2y — 204 = ()
1 1 — 2y 4+ a5 =)
i Lo apaaeres mmeiinoi obogoukoit L(h. by, by). vae by (2.2.1.0), b (3.—1.—1. 1) b
() V'._) 1)
2, Bumneanth paceTosie oT Mnorodaena p(t ) 2427 4 6F — 3 20 nHHeToro Muorootpasng
=4 0eny & M| Je1y = 300) =23

3. TloeTponTn AKOPAAHOBY hopMY MATPHUILLI C' 1 VKA3ATH COOTBETCTBYIONT O KAIOUH9CCK T

OASZHC. OCITH

( 0 i 1]
s 3 3 3 (l
b | z | |
[ 4§
L. Onepatop A geiicreyer s npoerpanctse Ay no npasmny: Af(t) = f(t + 1) + f(—1) Hafirn
Dazme ker A*.
5. HpusecTi KBAJAPATHTIYIO hopMmy
ale) = 3uy +dryap + dwpwsy — Jrgus

K KATOUHUGCKOMY BIAY OPTOTOHAALHBIM TREODPAOBALNEM. Y KA3ATL BLITOMNCTIIOC TP ATOM 11Pe-
ODPAIOBATIHC KOODIHIAT

6. Brtactnrh, noaodns a1 MATPUILLE

3 3 6 27 2 8 4 4
7 7 14 21 | } 9 52
= 2 TE e n By = e e o
o= W 3 4 16 8 8
(3 6 1% 20 2 8 4 4

CRasprion oM IBOSTCHHC BO BCON TPOCTPRARCTEAX CHHTACTCA JAJANITDLIN CTAILIAaPTHLINM 00D

Bonpocsl k 3a4ety (1 cemecTp)

Bonpochbl K dK3aMeHaM:

1 cemectp

Yacrs 1. JInneiinas aaredpa.

Onepauuu HaJ MaTpULIAMM U UX CBOMCTBA.

OneMeHTapHble IpeoOpa3oBaHus MaTpulbl. [IpuBenenue k cryneH4aToMy BHUIY.

Marpuibl 3J1eMEeHTapHbIX MPeoOpa30BaHUM.

[IepecranoBku

Omnpenenurens kBagpaTHoi Matpulsl. [IpocTeiimme cBoiicTsa.

MuHopsI 1 ux anredpanyeckue gonoaHeHus. Teopema Jlamnaca.

PaznoxeHue onpenenuTenis o cTpoke (CToaoIy).

HeBwipoxaennbie MaTpuibl. OOpaTHas MaTpHIIa.

JluneitHoe mnpoctpancTBo. Ompenenenue, MpocTeiine cBoicTBa. Apudmernueckoe

IIPOCTPAHCTBO.

10. JInneliHas 3aBUCHMOCTbD B IMHEMHOM IIPOCTPAHCTBE.

11. Panr matpunsl. Teopema o 6a3MCHOM MHHODE.

12. Panr mpousBeneHuss mMaTpull. HBapHaHTHOCTb paHra OTHOCUTENBHO 3JIEMEHTAPHBIX
npeoOpa3oBaHUi.

WO N kWD~



13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

19

bazuc u pa3mMepHOCTh JIMHEWHOTO MPOCTPAHCTBA.

Koopaunatsl BekTopa B IMHEHHOM NpocTpaHcTBE. CBOMCTBO IMHEHHOCTH KOOPIMHAT.
[epexoxa k qpyromy 6azucy B JMHEHHOM IIPOCTPAHCTBE.

DOKBHUBAJICHTHOCTh CHUCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHH. OJEMEHTapHBIC
peoOpa30BaHMsI CUCTEMbI YPaBHEHUH.

Cucremsl ¢ KkBaipaTHON HeBbIpakeHHOU MaTpuueil. [IpaBuno Kpamepa.

Kputepuii coBMECTHOCTH U ONPEIECIEHHOCTH CUCTEMBl JIMHEHHBIX, aNreOpanyecKux
YpaBHEHUH.

HccnenoBanue u pelieHne CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHHUM 00IIero Buia.
Merong T'aycca wuccrmemoBaHusi W pEHICHUS CHUCTEM JIMHEHHBIX —aireOpamdecKux
YPaBHEHUN.

['eomeTpuueckne  CBOMCTBA  pEUIEHUHM  OJHOPOJAHOW  CHCTEMBI  YpaBHEHUM.
@yH/1aMEHTAIIbHAs CUCTEMA PEILICHU.

['eomeTpuueckue CBOMCTBA PEIIEHUA HEOJHOPOIHONW CUCTEMBI YPABHEHUM.

Yacth 2. AHAJINTHYECKAS FeOMeTpHSl.

N —

=00 N L AW

11

12.
13.
14.

15

16.
17.
18.
19.
20.

21

JIuneliHbIe ONepalvy HaJ BEKTOPAaMU U UX CBOMCTBA.

KomnuueapHsle M KOMIUTAaHapHBIE BEKTOPBL. [ €OMETpUYECKHMI CMBICH JIMHEWHOU
3aBUCHMOCTH.

Addunnas cuctema koopauHat. KoopanHaThl TOUKH.

[Ipoexunu BekTopoB. CBOMCTBA JIMHENHOCTH MPOEKIU.

®opmyisl TpeobpazoBaHUs KOOPANHAT.

[IpeoOpazoBanue MPSIMOYTOIBLHOM IEKAPTOBOM CHCTEMBI KOOP/IMHAT.

CkansipHO€ MPOU3BENECHUE BEKTOPOB.

BexTtopHO€e Mpon3BeeHNne BEKTOPOB.

CMenaHHO€E TPOU3BENEHUE BEKTOPOB.

. YpaBHEHHE TUHUU U IOBEPXHOCTH. MIHBapraHTHOCTD Mopsiika anreOpandyeckoi JTMHUU U

ITOBCPXHOCTH.

. YpaBHeHHE TMpAMONl Ha IIOCKOCTH, IIOCKOCTM B MpocTpaHcTBe. Kpurepuii

MapajieIbHOCTH BEKTOPA MPSIMO¥, BEKTOPa — TUIOCKOCTH.

B3anMHOe pacroioskeHre JBYX MPSIMBIX Ha IJIOCKOCTH, THIOCKOCTEH B IIPOCTPAHCTRBE.
[Ty40K MpsIMBIX HA TUIOCKOCTH, TNIOCKOCTEH B TIPOCTPAHCTBE.

[Momyruiockoctr  (MOJYNPOCTPAHCTBA) — ONpEACIsieMble  MPSAMOW  HA  TUIOCKOCTH
(TTOCKOCTBIO B IPOCTPAHCTBE).

. HpOCTeﬁMHe 3a1auu Ha MIpsAMYRO U IINIOCKOCTH B HpHMOYFOHLHOﬁ I[CKB.pTOBOﬁ CHCTCMC

KOOpAMHAT.
VYpaBHeHHe NPSIMOI B IPOCTPAHCTBE.

B3aumMHoe pacroioskeHre IpsiMOi U IIIOCKOCTH.
B3aumMHoe pacroiokeHue JByX MpsIMbIX B IPOCTPAHCTBE.
Onuric.

I'unepOoua.

. [apabouna.
22.
23.
24,

[IpuBenenue ypaBHEHUs JUHUU BTOPOTO MOPSAKA HA TUIOCKOCTH.
Knaccudukanus muHII BTOPOTO MOPSIKA Ha MIOCKOCTH.
MerTo BbIIeTIeHHS TTOJTHBIX KBaipaToB (MeTos Jlarpanxa).

Yacthb 3. O011as ajareopa.

1.
2.
3.

bunapnoe oTHomeHue. OTHOIIEHUE SKBUBAJIEHTHOCTH.
Otobpaxkenus. OO6paTHOE 0OTOOpaKEHHE.
I'pynmnbl. OCHOBHBIE CBOMCTBA.
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12.
13.
14.
15.
16.
17.
18.
19.

0.
1. Tpuronomerpudeckas popmMa KOMIUIEKCHOTO Ynciia. MOAYIb U apryMEHT IPOU3BEICHUS

20

[Toarpynnsl. HopmanbHbIi JEIATENb.

Koneunsle rpynmnsl. Teopema Jlarpanxka.

N3omopdusm rpym.

Konbio. OcHOBHBIE CBOWCTBA.

[Tone. OcHOBHBIE CBOHCTBA.

Konbuo BeryeTos. [1osie BBIYETOB IO TPOCTOMY MOIYJIIO.
Kommuiekcubie uncia. Anredpanyeckas popma KOMIUIEKCHOTO YHCIa.

KOMIIJIEKCHBIX YHCEI.

Bo3Benenue B cteneHb KOMILIEKCHOTO yncaa. @opmyna Myaspa.

W3Bneuenne KOpHbI U3 KOMITJIEKCHOTO YHUCIIA.

MHuorounensl. Oniepanuy Haji MHOTOYJICHAMH.

JleneHne MHOTOYJICHOB.

Hau6onpmmii 001uii 1eauTens AByX MHOrowieHoB. Anroput™ EBknnna.

Kopau muorounena. Kanonnueckoe pasnoxeHue HaJl OJeM KOMIUIEKCHBIX YHCET.
®opmyisl Buera.

Kanonunyeckoe pa3noxeHre MHOTOUJIEHA HaJl TIOJIEM BEIIECTBEHHBIX YHCEll.

2 cemecTp

14.

15

18.

19.
20.

21.
22.

23

26.

Jluneitnoe mpocTtpancTBo. OmnpeseneHne, OCHOBHbIE CBOMCTBA U MpuMephl. Panr u 0aza
CHUCTEMBI BEKTOPOB.

ba3znc 1 pa3MepHOCTh JIMHENHOTO MPOCTPAHCTBA

Jluneitnast 060104Ka.

N3omopdu3m THHEHHBIX TPOCTPAHCTB.

CyMMa ¥ nepecedeHue JMHEHHBIX TOAIPOCTPAHCTB.

[Ipsimast cymMma JIMHEHHBIX HOANPOCTPAHCTB.

Jluneiinpie MHOTOOOpa3us B IMHEWHOM MTPOCTPAHCTBE.

EBxnmaoBo (1 yautapHoe) npoctpanctBo. HepaBenctso Komm-bynskosckoro-I1IBapiia.
Jlivna u yron. HepaBeHcTBa TpeyrojibHUKA B €BKJIMOBOM U YHUTAPHOM MPOCTPAHCTBAX.

. OproHopMupoBaHHbIi 0a3zuc. CkalgpHOE MPOU3BEIECHUE B OPTOHOPMHUPOBAHHOM Oa3uce.
. CymiecTBoBaHre OpTOHOpMHpPOBaHHOTO Oazuca. [Ipoiecc oproronanuzanuu.

. Marpuna I'pama. Kpurtepuii JTMHEIHON 3aBUCHMOCTH.

. OproronanpHOoe aonojiHeHUe. PasnojkeHrne BeKTOpa Ha OPTOTOHAIBHYIO MPOCKIHUI0 U

MEePIEeHIUKYIIAP.
JluneiHble MHOr000pa3us B €BKJIUJIOBBIX U YHUTAPHBIX MPOCTPAHCTBAX.

. PaccTosiHue B €BKIIMJIOBOM U YHUTAPHOM IIPOCTPAHCTBAX. MeTpI/I‘leCKI/Ie IMpOCTPAaHCTBA.
16.
17.

N3omMopduzm eBKIMAOBBIX M YHUTAPHBIX IPOCTPAHCTB.

Jlunelinpie omepatopel. OrmpezelieHHEe W OCHOBHBIE CBOMCTBAa. Marpullbl JIMHEHHOTrOo
oneparopa. B3auMHO OJHO3HAYHBIE COOTBETCTBUS MEXKIY JMHEHHBIMHU OINEpaTOpaMH U
MaTpULIAMH.

Matpuiibl TUHEHHOTO Omeparopa B pa3iMYHBIX Oa3ucax. DKBUBAJICHTHBIE MAaTPHIIBL.
Kpurepuii 5kBUBaJIEGHTHOCTH.

JInHeHOE TPOCTPAHCTBO JIMHENHBIX ONIEPATOPOB U €TI0 CBSA3b C MPOCTPAHCTBOM MATPHLI.
Jluneitapie ¢opmbl. CompsbkeHHOe MpocTpaHcTBO. CrenuanbHOE TPEICTaBICHUE
TUHENHOW (JOPMBI B €BKJIMIOBOM M YHUTAPHOM MPOCTPAHCTBAX.

[IpousBeneHne TMHENHBIX ONIEPATOPOB U €r0 MaTPULA.

O06pa3 u saapo IMHEHHOTO oTmepaTopa.

. O6partnslii oneparop. Kpurepuit 06paTUMOCTH.
24,
25.

HNuBapuaHTHBIE IOANPOCTPAHCTBA JUHEWHOTO. HAYyLIMPOBAaHHBINA OIIEpaTOp.
CoOcTBeHHBIC 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI NUHEHHOro omeparopa. OCHOBHBIE
CBOICTBA.

XapakTepUCTUUECKU MHOTOUWIEH JIMHEHHOTO OIlepaTopa.
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27. VYcnoBue  CyliecTBOBaHMS  COOCTBEHHBIX  BEKTOPOB  JIMHEMHOro  omeparopa.
CoOcTBeHHBIE BEKTOPBI IMHEHHOTO OIEepaTopa B KOMIIJIEKCHOM IPOCTPAHCTBE.

28. CobOcTBEHHOE TOANPOCTPAHCTBO. AureOpanyeckass UM TeOMETpUYecKas KpaTHOCTH
COOCTBEHHOT'O 3HAYCHHUSI.

29. OmnepaTopbl IPOCTOM CTPYKTYPHI.

30. Tpeyronbnas ¢opma Illypa wMarpuiel JIUHEHHOTO oOlepaTopa B KOMIUICKCHOM
MIPOCTPAHCTBE.

31. HunpnoTeHTHBIN oniepaTop.

32. Teopema o npsiMoOii CyMM€ HUJIBIIOTEHTHOTO U 0OpPaTUMOTO OIeparopa.

33. PacuiernsieHue JIMHEWMHOTO orepaTopa.

34. Kopnessle noanpocrpancTBa. Kanonnueckuii 6a3uc KOpHEBOTO MOAIPOCTPAHCTBA.

35. JKopmanoBa HopManbHas (opMa MaTpUIbl JMHEHHOro omneparopa B KOMIUIEKCHOM
MIPOCTPAHCTBE.

36. Aunynupytonme MHorowieHsl. Teopema [amunbrona-Komm. [lomoOHbIe MaTpHIIBL
Kpurepuii mogobus.

37. VHBapuaHTHBIE IOANPOCTPAHCTBA MUHUMAJIBHON pa3MEPHOCTH.

38. Conpsixkennblidi  omepatop. CylIeCTBOBaHWE UM €IUHCTBEHHOCTh  COIPSIKEHHOTO
omeparopa.

39. Marpuiibl B3aUMHO COIPSKEHHBIX OTIEpaTOPOB B OMOPTOTOHANIBHBIX Oa3Hucax.

40. HopmanbHbli oniepaTop.

41. YuurtapHblii (OpTOrOHAJIBHBIN) OIIEpaTop.

42. Kanonuueckas ¢popMa yHUTapHOTrO onepatopa. Kanonuueckast opmMa opTOroHaabHOTO
omeparopa

43. CaMOCONpsKEHHBIN Omeparop.

44. 3HakoomnpenesieHHbIE onepatopsl. KBagpaTHbIil KOPEHb U3 oniepaTopa.

45. TlonsipHOE pa3yioKeHUe JMHEHHOTO ONepaTopa.

46. bunuHeiinbie (GOPMBI B TUHEHHOM MPOCTPAHCTBE.

47. llpuBeneHue KBaapaTUdyHOW (GOpPMBI K KaHOHHMYECKOMY Buay. Merton Jlarpamxa.
dopmyibl SAxoow.

48. 3akoH uHEPIMH KBaJApaTUIHBIX (hopM. CUTHATYpHOE MpaBUiIo SkoOu.

49. 3nakoonpeneneHHbie KBaapaTudabie Gopmbl. Kpurepuii CunbBectpa.

50. IlosyropanuHeHbIE U SPMUTOBBI (POPMBI.

51. Ksangpatuunsie ¢opMbl B €BKIUIOBOM (M YHUTapHOM) mpocTpaHcTBe. [IpuBenenue k
[JIABHBIM OCSIM.

52. O1HOBpEMEHHOE MPUBEIACHHUE K IIaBHBIM OCSIM Maphl KBAAPATHUHBIX (HOPM.

53. IlpuBeneHHbIE ypaBHEHUS THUIEPIIOBEPXHOCTH BTOPOrOo IMOPsSAKAa B EBKIMJOBOM
MIPOCTPAHCTBE.

54. AnreGpanyeckue MOBEPXHOCTH BTOPOTO MOPSIIKA B IPOCTPAHCTBE.

55. Hopma BekTOpa. OKBUBAJIEHTHOCTh HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.
HopmupoBaHnHbie IpoCcTpaHCTBA.

56. HenpepsoiBHBI onepatop. OrpaHMYEHHBIH ONIEPaToOp.

57. Hopma nuHEHHOro oneparopa.

58. MaTtpuuHble HOPMBI JITHEHHOTO OIIEPATOPA.

59. DkcTpeManbHble CBOMCTBA COOCTBEHHBIX 3HAUEHUM CaMOCOIPSKEHHOTO OIlepaTopa.

60. OnepaTopHble ypaBHEHUS. Y CIOBUS PA3PELIMMOCTH.

- IJIA 3K3aMCHa

IMKAJIA 1 KPUTEPUU OLHEHUBAHMUA pesyabraToB 00yuenus (PO) no qucuuminue (MoayJi)

Onenka 2 3 4 5
POmn
COOTBETCTBYIOIIHE
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BU/IbI OLICHOTHBIA-epeSACLh

3HaHus OtcyrctBH | PparMeHTapHBI O6mue, HO HE CdopmupoBanHbIE
(8UObL OYeHOUHBIX CPeOCEB: € 3HaHUH € 3HaHUA CTPYKTYPHPOBaHHBIE cHCTeMaTHYeCKHe
YCMHbIE U NUCbMEHHbIE ONPOCHL U 3HAHMSA 3HAHMS
KOHMPOJIbHble pabombl, mecmbl,
um.n. )
Ymenust OtcyTcTBU B nenom B nenom ycnemnoe, VYcnemHoe u
(6U0bl oYeHoUuHbIX Cpeicma: € YMEHHHI yCIIEIHOE, HO HO cojieprKaiiee CHCTEMAaTHYECKOe
npakmuyecKue KOHMpOIbHble He OT/IEJIbHBIE TTPOOEITBI yMeHHe
3a0anus, Hanucanue u 3auwuma CHCTEeMaTH4YeCKO | YMEHHE (JIomycKaeT
peghepamos na 3a0anuyio memy u € yMeHHe HETOYHOCTH
m.n.) HENPUHINITHAIBHOTO

xapakTepa)
Hasbiku OtcyTcTBH Hanuuue B nenom, CcdopmupoBaHHbIE
(BJ1a/IeHUS, ONIBIT € HaBBIKOB OT/IENBHBIX c(OpMUpPOBaHHEIE HaBBIKU
e TeJTbHOCTH) (BnaneHui, HaBBIKOB HaBBIKY (BJIaJCHHUS), (BmaseHus),
(6U0bl oYyeHoUuHbIX cpedcma: OIIBITA) (Hannune HO HCIIONb3YyeMble HE B | NMPUMEHSIEMBIE TIPH
6bINONIHEHUE U 3aUUMa Kypcoeou (parmeHTapHor aKTHBHOHU (opme penieHnu 3aaa4y
pabompl, omuem no npaxmuxe, 0 OIIbITA)

omuem no HUP u m.n.)

- JI1 3a4€Ta
HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pesyasTaToB o0yuenns (PO) no mucuuninHe (Moaymaio)
Or1eHka
PO u
He 3auteno 3auTeHo
COOTBETCTBYIOIINE
BUJIbl OLICHOYHBIX CPEICTB
3HaHusn OtcyrctBu | DparMeHTapHBI OO0mye, HO HEe ChopmupoBanHbie
(8U0bI OYeHOUHBIX cpedCcma: ¢ 3HaHHUii € 3HaHUuA CTPYKTYpHPOBaHHbIE CHCTEMaTHYECKHUe
YCmHble U NUCbMEHHbIE ONPOChl U 3HAHUA 3HaHUA
KOHMPONbHYIE pabomyl, mecmivl,
umnmn. )
Ymenns OtcytcTBH B nenom B nenom ycrnemnoe, VYcenemHsoe u
(8U0bl OYeHOUHBIX cpedCcma: € YMEeHUH yCHEIIHOe, HO HO cozepiKalee CHCTEMaTHYEeCKOe
npakmuyecKue KOHMpOoIbHbvle HE OTIIENbHBIE ITPOOEIIBI YMEHHUE
3a0anus, Hanucauue u 3auuma CHCTEMAaTH4eCcKO | yMEHHue (JOImycKaeT
peghepamos Ha 3a0anHyI0 memy u € YMEHHE HETOYHOCTH
m.n.) HETPUHLHITHNATIBHOTO
Xapakrepa)
Hasbiku OtcytcTBH Hannuue B nemom, ChopmupoBaHHbIe
(BJIa/IeHUS], ONBIT € HaBBIKOB OT/ZIENBHBIX copMUpOBaHHBIE HaBBIKU
JesITeJIbHOCTH) (BmaneHui, HaBBIKOB HaBBIKU (BIaICHU), (Bmamenus),
(8UObI OYEHOUHBIX CpeOCm8: OITBITA) (mamame HO UCTIONIb3YEMBIE HE B | MPHUMEHSIEMBIE IIPH
BbINOTHEHUE U 3AUUMA KYPCOBOUL (parmeHTapHOT AKTHBHOU (opme pelIeHNH 3a1a4
pabompl, omuem no npaxmuxe, 0 OIIBITA)

omuem no HUP u m.n.)

8. PecypcHoe obecneuenue:

— IlepeyeHb OCHOBHOW W /JONOJHHUTENbHOH JuTepaTypbl (ydeOHUKH U ydyeOHO-

METOAUYECKUE TTOcoOus),
— a) OCHOBHAs JIMTepaTypa

OcHoBHas JInTeparypa.
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1. Boeoaun B.B. Jluneitnas anredpa. M.: Hayka, 1974 r.

2. I'enbdang .M. Jlekuu mo nuHeiHoM anredpe. M.: Hayka, 1966 r.

3. Wnbun B.A., Kum I' 1. Jluneitnas anreOpa u ananutuyeckas reometpus. M3a-Bo
MI'VY, 1998.

4. Kum I'.Jl., Kpunkos JI.B. Anrebpa u ananutuueckas reomerpus. Teopembl u
3amayu, M., 2003 r.

5. MyparoB M.A.,OctpoBckuit  B.f., Camoiinenxko F0.C. KoneunomepHsiii

nuHenHbIN aHanu3. [. JInHeliHbie onepaTopbl B KOHEUHOMEPHBIX BEKTOPHBIX MpocTpancTBax (L).
Kues, 2011.

6. ®annes J.K. Jlexunu no anredpe. M.: Hayka, 1984 r.

7. Kocrpuxun A.U., Manun FO.1. Jluneiinas anredpa u reomerpus. Jlans, 2008.

JonosHuTeILHAS JTUTEPATypa

8. Uneun B.A., [To3usk O.1". Jluneiinas anre6pa. M.: Hayka, 1984.

9. Uneun B.A., [To3usk O.I'. Ananutuueckast reomerpusi. M.: Hayka, 1971.

10. Koctpukun U.A., Cenuenko /I.B., Cnemax b.D., Uepemnsix FO.H. Jluneiinas
anredpa: Uzn-s8o MI'Y, 1990.

11.  Ly6ep6umnep O.H. CoopHuk 3aaay no aHanutuyeckoil reomerpun. M.: Hayxka,
1970.

12. [[Iunos I'.E. BBenenne B Teoputo JUHEMHBIX pocTpaHcTB. M.: Hayka, 1956.
13.  IIpockypsikoB M.B. CoopHuk 3ama4 o jguHeiHOM anredpe. M.: Hayka, 1984.

— IlepeyeHb JTUIIEH3HOHHOTO MPOrPAMMHOI0 0OecneyeHusi (TIpu HEOOXOAMMOCTH ),

—  http://mech.math.msu.su/department/algebra
— Ilepeyenbr mnpodeccHOHANBHBIX 0a3 JAHHBIX M HMH(OPMANUOHHBIX CIHPABOYHBIX

cUCTeM;

— Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTepHeT»
(Ipu HEOOXOIUMOCTH).

— Onucanne MaTepHaAJIbHO-TEXHMYECKOI0 00ecneyeHusl.

9. CooTBercTBHE pPe3yabTATOB 00y4eHus Mo JaHHoMy djieMenTy OIIOII pesyabraram
ocsoenusi OIIOII yka3ano B o0meit xapakrepucruke OIIOIL.

10. SI3bIk NpenogaBaHus- PyCCKUil
11. IIpenopaBareaun: Jamxosa O.10.

12. Aetopsl nmporpammsl: Jamxkosa O.1O.
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