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PaGouas nporpaMma JUCHUILIMHBI COCTaBJ/I€cHA HAa OCHOBE

Paboyas mporpamma JUCHUIUIMHBI (MOAYIIs) pa3paboTaHa B COOTBETCTBHU C CAMOCTOSTEIILHO
ycranoBieHHBIM MI'Y o6pazoBatensubiM cTangaproM (OC MI'Y) st peanu3yeMblX OCHOBHBIX
npodeccHoOHaTBHBIX 00pa30BaTENbHBIX MPOTPAMM BBICIIETO 00pa30BaHUs 110 HAIIPABICHHUIO
noarotoBku 01.03.02 «[Ipuxiagnas maTemMaTtuka 1 nHGOpMaTHKa» B peJakiuu npukaza MI'Y
ot 30 aBrycta 2019 r.( B pegakuuu npukaza MI'Y ot 11 centsops 2019r Nel1109)

I'ox (roner) mpuema Ha oOydenue ¢ 2019

kypc — 1

cemecmpol — 1, 2

3auemuvix eounuy - 14

axademuyeckux yacos 504, ¢ m.u.:

nexkyuu — 144 4

cemunapckux 3auamui — 144 4

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

Dopma umoeosol ammecmayuu — 3a4€T, IK3aMeH BO 2 ceMecTpe
Pacnpenesienne no cemecrpam:

1 cemectp:

3a4emuvix eounuy - 1
axkaoemuyeckux 4acoe 252, ¢ m.u.:
aexyuil — 72 4

CeMUHAPCKUX 3ausamui — 72 4
camocmosamenvras paboma — 108 4
2 ceMecTp:

3a4emnvix eounuy - 1
axkaoemuyeckux 4acoé 252, ¢ m.u.:
aexyuil — 72 4

cemMuHapckux 3auamuil — 72 4

camocmosmenvuas paboma — 108 4



He.]'lb H 3a1a4YM yqeﬁﬂoﬁ AUCIUIIIMHBI

eJlb Kypca — II03HAKOMUTb CTYACHTOB C OCHOBHBIMH TEOPETHYECKMMHU IOHATHIMU
JTMHEHHOW anreOpbl U aHAJUTHYECKOH IeOMETPUM Ha OCHOBE MX TECHOHM B3aMMOCBSI3H, C
(GyHJaMEHTAILHBIMA METOJIAMH COBPEMEHHOW anreOpbl M aHATUTHYECKOW reomeTpuu. B
nporiecce OOYYEeHHS CTYAEHTHI JIOJDKHBI ITO3HAKOMHTHCS C KOMIUICKCHBIMH YHCIIAMH,
SJIEMEHTaMU TEOPUH MHOMKECTB, rpymi, Kojeun. OcBouTh (yHIaMEHTAIbHBIE TOHITHS
JTMHEHHOW anreOphl M aHATUTUYECKON TE€OMETPHH, METOJbI PEIICHUS CHUCTEM JIMHEHHBIX
YpaBHEHUH, HAaXOXXIEHHUS COOCTBEHHBIX BEKTOPOB MAaTpHll M COOCTBEHHBIX 3HAUYEHUH.
N3yunTh aHaTUTUYECKYIO TEOMETPHIO Ha IUIOCKOCTH U B IPOCTPAHCTBE.

3agaum _Kypca — J1ath (QyHIAMEHTaJIbHYIO TMOATOTOBKY 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, U MPUOOPECTH HABBIKM UCCIEAOBAHUSA W PEIICHUS
3a/1a4 anreOpsl U aHATTUTUIECKON T€OMETPHH.

3HaTh. OCHOBHBIC MOHATHS U PE3yJAbTATHI IO JINHEHHOI anredpe

(Teopust MaTpUIl, CUCTEMbI TIMHEWHBIX YPAaBHEHUI1, TEOpHs MHOT'OUJICHOB, JINHEHHbIE TPOCTPAHCTBA U
JIMHEWHAs 3aBUCHMOCTD, COOCTBEHHBIE BCKTOPbI H COOCTBEHHBIE 3HA4YCHUAI, KaHOHUYECKUU BU/T
MaTpHIl JITHEHHBIX OTMEepaTOpPOB, CBOWCTBA OMIMHEHHBIX (DYHKIMI, OCHOBBI TCOPHH TPYIII, KOJEII,
OCHOBBI TEOPHH DEIICHHs 3aJad HEOTPHUIIATENBHBIX MATPUIl ) ¥ aHAIUTHYECKOH TIeoMEeTpUu
(ompenernieHUsT W CBOWCTBA MaTeMaTHYECKMX OOBEKTOB B 3TOW o0mactu, (GOpMYITHPOBKU
YTBEP)KICHUH, METOJBI MX JOKA3aTEeNbCTBA, BO3MOXHBIE C(epbl UX MPHUIOKEHUH, B TOM UYHCIIE B
KOMITBIOTEPHOM MO/IETTMPOBAHUH T€OMETPHIECKUX OOBEKTOB U sBJICHUH) . CTyIEHTHI TOKHBI 3HATH
JIOTUYECKHE CBS3H MEXKIY HUMH.

YMern: peniatb CUCTEMBI JIMHEWHBIX YPAaBHEHUH, BBIYUCIATD ONPEAEIUTENN, UCCIEA0BATh CBOMCTRA
MHOTOYICHOB, HaXOJHWTh COOCTBEHHBIC BEKTOPHI M COOCTBCHHBIC 3HAYCHHS, KAaHOHUYCCKHH BH]T
MaTpul] JMHEWHBIX OINEpPaTOpoOB, 3HATh OCHOBHBIC CBOMCTBA TPYII, KOJIEL, PEIaTh 3aJaqu
BBIYHCIUTEILHOTO U TEOPETUIECKOTO XapaKkTepa B 00JaCTH T€OMETPUH €BKIUIAOBBIX U YHHTAPHBIX
MIPOCTPAHCTB, JOKA3bIBATh YTBEPKCHUS U TEOPEMBI.

Baagern: MeTogaMHu JIMHEHMHOU aJ'IF€6pLI U aHAIUTHYECKOMU reoMeTpun, TCOPHUU MHOI'OYJICHOB,
armaparoM TCOpUHU TPyl MW HX HpCHCTaBHGHHﬁ, arrapaTomM aHaJUTUYECKOMN reoMEeTpuu,
AHAJIUTUICCKUMU MCTOAAMHU UCCIICAOBAHUA TCOMCTPHYICCKUX 00BEKTOB.

®opmaT 00y4eHHUs — KOHTAKTHBIH.
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Martpurbl. 2 2 8 Tect

Omneparuu Haj MpOBEpKa

MaTpPHIIAMH. JIOMAIIHETO

VYMHOXKEHHE 3alaHUSA

MAaTpHII.

TpancnonnpoBanu

€ ¥ COTPSDKEHUE

MAaTpHII.

VYMHOXKEHNE

MaTpHII Ha CTPOKH

U CTOJIOLIBI.

DneMeHTapHbIe 3 2 9 Tect
npeoOpazoBaHus MpOBEpPKa
Marpuil. [IpuBenenue JIOMAaIIHETO
MaTpHIIBI K 3aJaHHS
CTYIEHYAaTOMY BHU]TY.

Omnpenenurenn 3 3 9 Tect

KBaJPaTHOW MaTPHIIBI. MpOBEpPKa

[TepecTanoBKH. JIOMAaIIHETO

CBolicTBa 3aJaHusA

OTIPEICTTUTES.

Onpenenurenu 2 —ro,

3 —T0 ¥ n-ro

MTOPSIKOB.

MuHOpBI U UX 3 3 9 Omnpoc

anreOpandecKue MIPOBEPKa

nonojiHeHus. Teopema JIOMAIIHETO

Jlammaca. 3aJaHUs

Onpenenurens

MIPOU3BEACHUS

MaTpHII.

MeTto bl BEIYUCIEHUS 3 3 9 Tect

onpenenutens. Meron MpoBepKa

I'aycca. Merog JIOMAILHETO

PEKYPPEHTHBIX 3a1aHUs

COOTHOIIICHUI.

Onpenenurens 2 2 8 Tect

Bannepmona. MpoBepKa
JIOMAIIHETO

3aaHus
OO6patHas MaTpuIa. 4 3 10 Tect




BripoxaeHHbie 1 MpoBEpKa
HEBBIPOKJICHHBIE JIOMAIITHEro
Marpuubl. Kpurepuii 3a7aHus
oOpaTuMocTu

Martpuubl. Meron

l'aycca — Xopnana

MOCTPOEHHsT 00paTHOM

MaTpUIIBL.

I'eomerpuueckue 3 10 Tecr
BEKTOPBI. MpOBEpKa
Onpenenenue, JIOMaIllHEro
cBoiicTBa. JInHeiiHbIE 3aJaHAS
oTiepaIfu HaJl

BEKTOPAMH.

Jlenenue oTpeska B

JTAHHOM OTHOIIICHUHU.

[TonsTHe 3 10 Tect
BEIIIECTBEHHOTO MpOBEpKa
JIMHEHHOTO JOMAIITHETO
MPOCTPAHCTBA. 3a/IaHust
Onpenenenue.

[Ipumepsl.

Jluneiinas 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 JTMHEHHBIX 3 9 Tect
anredpanvdecKux MIpOBEpPKa
ypaBHeHui. [IpaBuio JIOMaIIHETO
Kpamepa. 3a/1aHus
Hccnenosanue n

pelIeHue CUCTEM

oO1ero Buaa.

Teopema Kponekepa —

Kamnenu. OGriee

pelIeHue CUCTEMBI.

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

CUCTEMA PEIICHUMN.

Komnoxsuym. Tema: 10 12 Omnpoc

MaTpuy4Has anreopa,
ONPEJEINTENHN, PAHT




MaTpuisl. OOpatHas
MaTpHIIa, CUCTEMBI
JINHENHBIX
anreOdpanvecKux
YpaBHEHU.

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

JIMTHEWHBIX

anreOpandecKux

ypaBHEHUN

JIexapTOBBI CHCTEMBI Tecr

KOOP/JMHAT HA IIpoOBEpKa

MPSAMOM, MIOCKOCTH U JOMAaIITHETO

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

MIJIOCKOCTH. 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.
Bo3sBenenue B 3 3 3 9 Tect
cTerneHsb, Gpopmyrna poBepKa
Myasgpa. JIOMaIIHero
3aJIaHus
DneMeHTHI 00IIeiH 2 2 6 10 Tect
anreopsrl. ['pymma. MpOBepKa
[Toarpynma, cMeXHBIE JIOMAIITHETro
KJ1acChl, U30MOphU3M 3aJlaHus
TPYIII
Komb1io u mone 2 2 4 8 Omnpoc
KontponsHas pabora 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
HaumeHoBaHue HomunanbHbIE TPYA03aTPATHI
pa3iesioB U TeM o0y4aronierocst =
AU CHUTINHBI KonTakTHasn CamocrosiTeJibHAS 5
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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 n niepecedyeHue
MTOIITPOCTPAHCTB.
[Ipsimas cymma
JIMHENHBIX
MOANPOCTPAHCTB.
JononmauTtensHoe
MOANPOCTPAHCTBO.
DaKTOP-MPOCTPAHCTBO

12

Onpoc
MpOBEpPKa
JIOMAIIIHEro
3a/laHus

JIluneitnoe
MHOTo00Opasue B
JIMHEITHOM
MIPOCTPaHCTBE.
[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
3aJIaHus

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
OIIEpaToOPOB.
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
BEeKTOpPHI. KopHEBBIE
MOJIPOCTPAHCTBA U
KOpPHEBbBIE BEKTOPBI.
HunenorenTHbIE
OTIEPATOPBHIL.
Paznoxxenue
omneparopa B IpsIMYyIO
CyMMY

10

Tect
IpOBEpKa
JIOMaIITHET O
3aJaHus

11



HUJIBIIOTCHTHOI'O U

oOpaTumoro.

XKopnanosa 6 13 Tecr

HOpMaJibHas Gopma IIpOBEpKa

JINHENHOTO JIOMAIIHETO

orepaTopa. 3aJTaHus

Komnoksuym. Tema: 10 12 Tect

JIuneiinbie poBEPKa

MIPOCTPAHCTBA, JIOMAIITHETro

€BKITUOBBI 3aJIaHus

(yHuTapHBIE)

MIPOCTPAHCTBA,

JIMHEWHBIE ONEePaTOPbI

B JIMHEMHBIX

MIPOCTPAHCTBAX,

CTPYKTypa JIMHEHHOTO

orepaTtopa

JIMHEWHBIE OTIepaTophI 4 9 Tect

B YHHTApHOM U poOBepKa

EBKITUI0BOM JIOMAIITHEro

MPOCTPAHCTBAX. 3aJIaHus

ConpsikE€HHBIN

oreparop.

CamocornpsiKeHHbIE 4 8 Tect

OTIepaTOpPHI MpoOBEpKa

JIOMAIIIHEro

3aJlaHus

YHuTapHsic U 4 8 Tect

OpTOTOHAJIbHBIE MpoBepKa

OTIepaTOpPHI JIOMAIIIHEro
3aJlaHus

HopmanbHbie 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

OTIePaTOPHI

bununeiinsie n 3 7 Tect

KBaJIpaTUYHBIE poBepKa

¢dbopmbl. Matpuiia JIOMAIITHETro

OunMHENHON (hOpPMBI. 3alaHus

OO0l BUI
OunMHEHHON (HOpPMBI.
IIpuBenenue
KBaJpaTU4YHOH (POpMBI
K KAHOHHYECKOMY
BuAy. Meron

12



Jlarpanxa.

®opmynsl SAxkoOwH.
3aKOH MHEPLUH.
3HakoompeneaEHHbIE
KBaJ[paTUYHbIC
dopmer. Kpurepuit
CunbBecTpa.
KBanpatuuneie
(hOpMEBI 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 NpoMed’CYmoyHOl ammecmayuu, bl0eIsI0mcs U3 Yacos
camocmoamenvHol pabomul o0yuaowe2ocs. (3auem —6 4acos, 3x3ameHr — 8 4acos)
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6.2. Conep:xanue pa3eyoB (TeM) THCHHUILIMHBI

1

Marpuiibl.
DneMeHTapHbIe
npeoOpa3oBaHus
MaTpHuIl.

JIuHeliHbIE ONlepalvy HaJl MaTpULIAMU. Y MHOKEHHE
Marpull. TpaHCIIOHUPOBAHUE U CONPSKEHUE MATPHILI.
YMHOKEeHHE MaTpULl Ha CTPOKU U cTosiOnpl. [IpuBenenue
MaTpullbl K CTYIIEHYaTOMY BUAY.

Onpenenurenu
MaTpHII.

Onpenenurens kBajpaTHOM Marpuubl. [lepecraHoBKH.
CaoiictBa onpeaenutend. Onpenenurend 2 — ro, 3 —To U
N-TO MOpsaKOB. MeToabpl BBIUMCICHHS OIpPENEIUTENs.
Meron T'aycca. Meron peKkyppeHTHBIX COOTHOIIECHMIA.
Onpenenurens Banaepmona.

OOparHas maTpuiia.

BrIpokieHHBIE M HEBBIPOKJIEHHBIE MaTpulibl. Kpurepuit
obparumoctu Mmatpuisl. Meron T'aycca — JKoppana
MOCTPOEHHS 00paTHOW MaTpPHIIBI.

I'eomerpuueckue
BEKTOPBI.

Onpenenenue, cBoMcTBa. JIMHEHHbBIE OnIepaly Hajl
BEKTOPAMH.
Jlenenue oTpe3ka B JAHHOM OTHOIIIEHHUH.

BeniectBenHbie
JINHENHBIE TPOCTPAHCTBA

Onpenenenue. Ilpumepsl. JIuHelHass 3aBUCUMOCTh U
JMHEHass He3aBUCUMOCTb CTPOK MU CTOJIOIIOB MaTpHUIIBI.
Panr wmatpunel. Teopema o 6GasucHoM wmuHOpe. Panr
pou3BeieHus MaTpull. IHBapHaHTHOCTbD.

CucTeMbl JIMHEHHBIX
anreOpanvecKux
YpaBHEHUH.

[IpaBuno Kpamepa. MccnenoBaHue M pelICHHE CHUCTEM
obmero Buma. Teopema Kponekepa — Kamemu. OOmiee
pemieHue cuctembl. OTHOPOTHBIE CHUCTEMBI JIMHEHHBIX
anreOpanvyeckux  ypaBHEHUHU. dyHiaMeHTaIbHas
CHUCTEMa PEIICHUM.

Cucremsl KOOpAWHAT

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
chepryeckrue KOOpIuHATHI.

Paznuunbie BUBI
HpOI/ISBeI[eHI/Iﬁ BCKTOPOB

CkansipHoe TMpou3BeICHHE BEKTOpoB. BekrtopHoe u
CMEIIAHHOE MPOU3BEJICHIE BEKTOPOB.

[Ipsimasi Ha MIIOCKOCTH U
B IIPOCTPAHCTBE.
IImockocTb.

[Ipsmasg Ha mockoctH. Pa3nuuHble BUABI ypaBHEHUS
NpsAMOM  Ha IUJIOCKOCTH. B3aumHoe pacnosnoxeHue
NpsAMBIX Ha II0CKOCTH. [lydok mpsmseix. PaccrostHue ot
TOYKHM JI0 NPSIMOM. YTOoJa Mexay NpsMbIMU. Pasnuunble
BUJIbl YPAaBHEHUS IUIOCKOCTH B IPOCTpaHCTBE. B3anmHoe
pacCIIOJIOKEHUE IUIOCKOCTEM B mpocTtpaHcTBe. Ilydok
mwiockocteil. Csizka mockocteil. IlomympocrpaHncTsa.
PaccrossHME OT TOUKM 10 TIUIOCKOCTH. 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, YIroOJl
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.
Bossenenne B crenens, popmyna Myaspa.

12

DneMeHTH! 001Iei
anreOpsl.

OcHoBBl Teopuu rpynn u Teopuu koseu. [loarpynmsi,
HOpMaJIbHBIE TOATpyMIbEL. Teopema o romMoMopdu3zMax
rpynn.  Teopema o romomop¢pusmax koxuen. Iloie.
Xapakrepucrtuka noJist. Koneunsie nossi.

13

JIunerinoe
MPOCTPAHCTBO.

Omnpenenenue u cBoiWcTBa. JluHeWHas 3aBUCHUMOCTH
CHUCTEMBbI BEKTOPOB. PaHr cucremsl BekTOpoB. basuc u
pa3MEpHOCTh JIMHEWHOTO MPOCTpaHCTBA. KoopauHaTh
BeKTopa. Marpuna nepexona K JApyromy 0asucy.
N3omopdusm  nuHEWHBIX  mpocTpaHcTB.  JIuHeliHas
obonouka. CyMMa U TiepecedeHHe MOJMPOCTPAHCTB.
[Ipsmas cymma JIMHEWHBIX IO AITPOCTPAHCTB.
JlononHuTensHOE MO IMTPOCTPAHCTBO. dakTop-
mpocTpaHcTBO. JInHelHOe MHOrooOpasue B JIMHEHHOM
npoctpaHcTie. [IpsmMast u runepniIoCKOCTb.

14

YHutapHbie U
€BKIINOBBI
IIPOCTPAHCTBA.

Onpenenenne. CkansipHO€ MPOU3BEIAECHUE
HepasenctBo Kommu-bynskosckoro-IlIBapuna.
BEKTOPA, YroJl MeX 1y BEKTOPaMHU.

BEKTOPOB.
Jnunaa

15

OpTroroHanbHbIe
CUCTEMbI BEKTOPOB.

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

[Ipouecc oproronanu3zauuu ['pama—IlImMunara cuctemol
BeKTOpOoB. Matpuua I'pama. OpToroHaibHbie U
yHUTapHbIe MaTpullbl. [loanpocTpancTBa yHUTApHOTO
npoctpancTBa. OpTOroHaIbHOE JAOTOJTHEHHE.
OpTtoroHanbHOE IPOEKTUPOBAHKE HA MOAIPOCTPAHCTBO.
PasnoskeHue BekTopa Ha OPTOrOHATIBHYIO

MPOEKIUIO U OPTOrOHAJIBHYIO COCTABJIAIONIYIO. 3a1aua
0 Haumy4dlieM npuOmmKkeHuu. JInnelHsle MHOTO-
00pa3us B €BKIUIOBOM M YHUTAPHOM MPOCTPAHCTBAX.
H3omophu3M eBKIHMIOBBIX U YHUTAPHBIX

MIPOCTPAHCTB.

16

JIuHelHbIe onepaTopkl B
JINHEMHOM
IIPOCTPAHCTBE.

Omnpenenenne U npocTedmme cBoiicTBa Matpuina
JMHENHOrO omneparopa. MaTpuubl JUHEHHOrO oneparopa
B pa3iMuHbIX Oaszucax. JIMHelHOe MPOCTPAHCTBO
JUHEHUHBIX  ONEpaToOpoB.  YMHOXKEHUE  JUHEHHBIX
oneparopoB. OOpa3 M SApo JUHEHHOro oImepaTopa.
Jluneiinble ¢yHKIMOHANBI. CONpsHKEHHOE MPOCTPAHCTBO.
Panr u nedexr nuueitHoro omneparopa. OOpaTUMBIHA
auHeNHbI omnepaTtop. OOpatHblii omeparop. Kpurepmuii
obparumoctu. CTpykTypa JHUHEHHOro omeparopa B
JUHEHHOM  IIPOCTPAHCTBE. XapaKkTepUCTUYECKUN
MHOT'OYJIEH JINHEWHOIO OIlepaTopa.

17

XKopranoa HOpManbHas
dbopma ITMHEWHOTO
oreparopa.

HMuBapuanTHBIE OIIIPOCTPAHCTBA JIMHEWHOTO OIIEPaTOpA.
CoOcTBeHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI
JIMHEUHOT O oreparopa. XapaKkTepuCTUYECKUN




16

MHOTOYJIEH M HMHIYLUMPOBaHHBIN omneparop. Oneparopsl
npoctoii  cTpykTypel. TpeyronpHas ¢opma Illypa
MaTpulbl  JHMHEHHOro  omeparopa.  CoOcTBeHHBIE
HOAIPOCTPAHCTBA JTUHEUHOTO oreparopa.
[IpucoenunenHsle BeKTOpbl. KOpHEBBIE OAIIPOCTPAHCTBA
U KOpHEBble BEKTOpbl. HUIBNOTEHTHBIE ONEpPATOPHI.
Pasznoxenue omeparopa B IIPSAMYIO CyMMY
HUWIBIIOTEHTHOTO u o0OpaTUMOroO. Kopnanosa
HOpManbHas (popma JIMHEHHOTO omepaTopa.

18

JIuneliHbIE OIIepaToOpHI 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 oununernoi gopmel. OOIIHIl BUI OMIMHEHHON
¢opmbl.  IlpuBenenuwe  kBaagpaTH4YHOHM  (GOpMBI K
KaHOHMYeCKOoMYy Buay. Meron Jlarpamxka. ®opmynsl
SAxoou. 3aKoH VHEpLUN. 3HaKOONpPEICIEHHBIE
kBagparuuHele  ¢gopmbl.  Kpurepuit =~ CumbBecTpa.
KBanparuuneie ¢opMbl B JHUHEHHOM MPOCTPAHCTBE,
MeTton BpamieHud. OIHOBpEMEHHOE MpUBEACHUE K
KaHOHMYECKOMY BHJy Tapbl KBaJApaTUYHBIX (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. OuneHo4YHbIe CPeACTBA ISl TEKYLIEro KOHTPOJIS YCIEBAeMOCTH, IMPOMEKYTOYHOM
aTTecTallUU 110 UTOraM OCBOEHHS TMCIUIIJIHHBI.

Ha JICKIUSIX: KOHTPOJIbHBIN OMPOC MO MPOUICHHOMY MaTepHaly;

Ha CEeMHHapax: BBIOOpOYHAS MPOBEPKA BBINIOJHEHHUS JIOMAITHUX 3aJaHUM, OIICHKA BBIITOJTHCHUS
3aJIaHUK MPOTPaMMBbI CEMUHApA.
7.1. TunoBble KOHTPOJbHBIE 32aHUSI WM UHbIEe MATEPHAJIbI [JIsl NPOBeIeHUs] TeKYIero
KOHTPOJISI 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 2] | } 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.

Martpuisl 3J1eMeHTapHbIX TpeoOpa30BaHUM.

[IepecranoBku

Omnpenenurens KkBagpatHoi matpullsl. [Ipocreiimne cBoiicTBa.

MuHopsI 1 ux anredpanyeckue gonoaHeHus. Teopema Jlamnaca.

PaznoxeHue onpenenuTenis o cTpoke (CToaoIy).

HeBpipoxaennbie MaTpuibl. OOpaTHas MaTpHIIa.

JluneitHoe mnpoctpaHcTBo. OmpeneneHue, MNpOCTEHIINE CBOWCTBA. ApudMeTHUECKoe

IIPOCTPAHCTBO.

10. JIuneitHas 3aBUCUMOCTb B TUHEHHOM MIPOCTPAHCTBE.

11. Panr marpuipl. Teopema o 6a3MCHOM MUHOPE.

12. Paur npowusBeneHust MaTpull. VHBapHaHTHOCTb paHTa OTHOCUTENIBHO BJIEMEHTaPHBIX
npeoOpa3oBaHUi.

CoNoO~WNE



13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

19

bazuc u pazmMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

Koopaunatsl BekTopa B TMHEHHOM IpocTpaHcTBe. CBONCTBO JTMHEMHOCTH KOOPANUHAT.
[lepexox k qpyromy 6azucy B JMHEHHOM IIPOCTPAHCTBE.

DOKBHUBAJICHTHOCTh CHUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHH. OJIEMEHTapHBIC
peoOpa3oBaHMsI CUCTEMbI YPaBHEHUH.

Cucremsl ¢ KBaipaTHON HeBbIpaxkeHHOUM Matpulell. [Ipasuiio Kpamepa.

Kputepuii coBMECTHOCTH U ONPEAEIEHHOCTH CUCTEMBl JIMHEHHBIX, aNreOpanyecKux
YpaBHECHUH.

HccnenoBanue u pelieHne CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHHUM 00IIero Buia.
Meton Taycca wuccrmemoBaHUS W PEIICHUS CHUCTEM JIMHCHHBIX —alreOpamyecKux
YPaBHEHUM.

['eomeTprueckne  CBOMCTBA  pPEIIEHWH  OJHOPOJHOM  CUCTEMBI  YpPaBHEHHH.
@yH/1aMEHTAIIbHAs CUCTEMA PEILIECHUN.

['eomeTpuueckue CBOMCTBA PEIIEHUA HEOJHOPOHON CUCTEMBI YPAaBHEHHM.

Yacth 2. AHAJINTHYECKAS FeOMeTpHSl.

N

RBOoo~NoO O A~W

11.

12.
13.
14.

15.

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

0.

JIuneliHbIe Onepalvy HaJ BEKTOPaMU U UX CBOWCTBA.

KomnuueapHsle M KOMIUIAHApHBIE BEKTOpBL. |'€OMETpHYECKHH CMBICT JIMHEHHOU
3aBUCHMOCTH.

Addunnas cuctema koopauHat. KoopanHaThl TOUKH.

[Ipoexunu BekTopoB. CBOMCTBA JIMHENHOCTH MPOESKIU.

®opmyisl TpeobpazoBaHUs KOOPANHAT.

[IpeoOpazoBanue MpSIMOYTOJILHOMN AEKAPTOBOM CUCTEMBI KOOP/IMHAT.

CkansipHO€ MPOU3BENECHUE BEKTOPOB.

BekTtopHOE Mpon3BeeHNnEe BEKTOPOB.

CMeniaHHO€ TPOU3BENIEHUE BEKTOPOB.

VYpaBHeHHE TUHUM U TOBEPXHOCTU. VIHBapuaHTHOCTh Mops/Ka anreOpandyeckoi JIMHUK 1
IIOBEPXHOCTH.

VYpaBHeHME TNpAMOM Ha IUIOCKOCTH, INIOCKOCTH B mpocTpaHcTBe. Kpurepuit
NapaJUIEIbBHOCTH BEKTOPA MPSAMOM, BEKTOPA — INIOCKOCTH.

B3aumHoe pacnonoxenue IByX NpsAMbIX Ha INIOCKOCTH, IDIOCKOCTEN B IPOCTPAHCTBE.
[Iyqox npsiIMBIX Ha IJIOCKOCTH, INIOCKOCTEN B IPOCTPAHCTBE.

[TomymnockocTy  (HMOMYNPOCTPAHCTBA) — ONpEZEIsieMble  NPSMOM  Ha  IJIOCKOCTH
(TTOCKOCTHIO B IPOCTPAHCTBE).

[Ipocreiimme 3agaun Ha NPSAMYIO U IUIOCKOCTb B IIPSIMOYTOJIBHOM JE€KAPTOBOM CUCTEME
KOOpJUHAT.

YpaBHEHME NIPSAMON B IPOCTPAHCTBE.

B3aumHoe pacnonoxeHue NpsMon U INIOCKOCTH.

B3aumHoe pacnonoxeHue IByX NpsMbIX B IIPOCTPAHCTBE.

Onuric.

I'unepOoua.

[Tapabomna.

IIpuBeneHne ypaBHEHUS JTMHUMA BTOPOTO NOPsAKa HA MJIOCKOCTH.

Knaccugukarus TuHUI BTOporo nopsiaka Ha MIOCKOCTH.

Merton Bbl€I€HUS TIOJIHBIX KBaapaToB (Metoa Jlarpanxka).

Yacthb 3. O011as ajareopa.

1.
2.
3.

bunapnoe otHomeHue. OTHOIIEHNE SKBUBAJICHTHOCTH.
Otobpaxkenus. OO6paTHOE 0OTOOpaKEHHE.
I'pynnbl. OCHOBHBIE CBOMCTBA.



ROo~NoOA

12.
13.
14.
15.
16.
17.
18.
19.

0.

. Tpuronomerpuyeckas opmMa KOMIUIEKCHOTO Yncia. MOAYIb U apryMeHT IPOU3BEICHUS

20

[Toarpynnsl. HopmanbHbIi JEIATENb.

Koneunsle rpynmnsl. Teopema Jlarpanxa.

N3omopdusm rpym.

Konbio. OcHOBHBIE CBOWCTBA.

[Tone. OcHOBHBIE CBOHCTBA.

Konbuo BeryeToB. I1osie BBIYETOB IO TPOCTOMY MOIYJIIO.
Kommekcubie uncna. Anredpanyeckast popmMa KOMIUIEKCHOTO YHUCIIA.

KOMIIJIEKCHBIX YHCEI.

Bo3Benenue B cteneHb KOMILIEKCHOTO yncaa. @opmyna Myaspa.

W3Bneuenne KOpHbI U3 KOMITJIEKCHOTO YHUCIIA.

Muorounensl. Onepanuy HaJl MHOTOUJIEHAMH.

JleneHne MHOTOYJICHOB.

Hau6Gonpmmii 001l 1eauTens AByX MHOrowieHoB. Anroput™ EBknnja.

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

Kanonunueckoe pasznoxeHne MHOTOUJIEHA HaJl TI0JIEM BEIleCTBEHHBIX YHCEl.

2 cemecTp

1.

HBRoO©o~NoO Ok wN

14.
15.
16.
17.

18.

19.
20.

21.
22.
23.
24,
25.

26.

0.
1.
12.
13.

JluneitHoe mpocTtpancTBo. OmnpesneneHue, OCHOBHbIE CBOICTBa U mpuMepbl. Panr u 6a3za
CUCTEMbI BEKTOPOB.
ba3nc 1 pa3MepHOCTh JIMHENMHOTO MPOCTPAHCTBA
Jluneitnast 0601049Ka.
N3omopdu3m THHEHHBIX TPOCTPAHCTB.
CyMMa ¥ nepecedeHue JMHEWHBIX TOAIPOCTPAHCTB.
[Ipsimast cymMma JIMHEHHBIX HOANPOCTPAHCTB.
Jluneiinpie MHOTOOOpa3Hsl B JIMHEWHOM MPOCTPAHCTBE.
EBxnmaoBo (1 yautapHoe) npoctpanctBo. HepaBenctBo Komu-bynskosckoro-I1IBapiia.
JivHa u yrosn. HepaBeHcTBa TpeyrojibHUKA B €BKJIMI0OBOM U YHUTAPHOM MPOCTPAHCTBAX.
OptonopmupoBanHbIil 6aszuc. CkansipHOe IpOU3BecHIE B OPTOHOPMUPOBAHHOM Oa3uce.
Cy1iiecTBOBaHHE OPTOHOPMHUPOBAHHOTO Oa3uca. [Ipouecc oproronanuzanuu.
Marpuna I'pama. Kpurepuii TMHEIHON 3aBUCUMOCTH.
OproronanbHoe nomnojHeHue. Pa3nokeHue BeKTOpa Ha OPTOrOHANBHYIO MPOEKIHIO U
MEePIEeHIUKYIIAP.
JluneitHbple MHOr000pa3us B €BKJIUIOBBIX M YHUTAPHBIX TPOCTPAHCTBAX.
PaccrosiHue B €BKJIMIOBOM U YHUTAPHOM MPOCTPAHCTBAX. MeTpuueckre mpoCTPaHCTBA.
N3omMopduzm eBKIMAOBBIX M YHUTAPHBIX IPOCTPAHCTB.
Jluneitable omeparopsl. OmnpenesneHre W OCHOBHBIE CBOMCTBA. MaTpHIlbl JIMHEHHOTO
omnepatopa. B3auMHO 0/IHO3HAYHBIE COOTBETCTBUS MEXAY JUHEHHBIMU ONEpaTopaMu U
MaTpUIIAMH.

Martpuiibl TUHEHHOTO Omeparopa B pa3iMYHBIX Oa3ucax. DKBUBAJICHTHBIE MAaTPHIIBL.
Kpurepuii 5kBUBaJIEGHTHOCTH.
JIuneliHOe TPOCTPAHCTBO JIMHEWHBIX ONEPATOPOB U €0 CBSI3b C MPOCTPAHCTBOM MaTpPHLL.
Jluneitapie ¢opmbl. CompsbkeHHOe mpocTpancTBo. CrenuanbHOE TMpeICTaBICHHE
TUHENHOU (OPMBI B €BKJIMIOBOM M YHUTAPHOM MPOCTPAHCTBAX.

[Ipoun3BeneHne MTMHENHBIX ONIEPATOPOB U €r0 MaTPHUIIA.

O06pa3 u 41po TMHEWHOTO oreparopa.
O0partnslii oneparop. Kpurepuit o6patumMocTy.

WNuBapuaHTHBIE TOANPOCTPAHCTBA JIMHEHMHOTO. IHIyIIMpOBaHHBII oriepaTop.
CoOcTBeHHBIE 3HAYEHUSI U COOCTBEHHbIE BEKTOPHI JHHEHHOro omepatopa. OCHOBHBIE
CBOMCTBA.

XapakTepucTUYECKU MHOTOYJIEH JIMHEMHOTO ONeparopa.
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217. VYcnoBue  cymiecTBOBaHHMS  COOCTBEHHBIX  BEKTOPOB  JIMHEWHOTrO  Omeparopa.
CoOcTBeHHBIE BEKTOPHI IMHEHHOTO OIEepaTopa B KOMIIJIEKCHOM IPOCTPAHCTBE.

28. CoOcTBEeHHOE TMOANPOCTPAHCTBO. AsreOpandeckas M TE€OMETpUYECKass KpPaTHOCTH
COOCTBEHHOT'O 3HAYCHHUS.

29. OmepaTopsl IPOCTOU CTPYKTYPHI.

30. Tpeyronbnass ¢opma Illypa wMarpuiel JIHMHEHHOTO oOreparopa B KOMIUIGKCHOM
MIPOCTPAHCTBE.

31. HuIbmoTeHTHBIN onieparop.

32. Teopema 0 mpsAMOI CyMMe HHJIBIIOTEHTHOTO U 00OpaTHMOTO OIlepaTopa.

33. PacmerieHre TMHEWHOTO orepaTopa.

34. Kopuesle noanpoctpancTBa. KanoHnyecknii 6a3uc KOPHEBOTO MOIIPOCTPAHCTBA.

35. XopmanoBa HOpMainbHas (popmMa MaTPUIBI JHMHEHHOTO OIeEpaTopa B KOMIUIEKCHOM
MIPOCTPAHCTBE.

36. AEHymupyromme MHOrowieHbl. Teopema [amummbrona-Kamu. I[logoOHBIE MaTpHIIBL.
Kpurepuii mogo6us.

37. VaBapuaHTHBIE MOIIPOCTPAHCTBA MUHUMAIBHOM Pa3MEPHOCTH.

38. Conpspkennslii  omepatop. CyIiecTBOBaHWE W SAWHCTBEHHOCTh  COIPSHKCHHOTO
oreparopa.

39. Marpwuibl B3aUMHO CONPSDKEHHBIX OMEPaTOPOB B OMOPTOTOHAIBHBIX Oa3HCcax.

40. HopmaJibHBII oriepartop.

41. YuurtapHblii (OpTOrOHAJIBHBIN) OIIEpaTop.

42. Kanonuueckas popMa yHHTapHOTO oreparopa. KanHoHndeckas popma opTOroHaIbHOTO
orepartopa

43. CamocompspKEHHBIN orepaTop.

44, 3nakoomnpeneneHHbIe onepaTopsl. KBagpaTHbIi KOpEHb U3 OepaTopa.

45. TlomsipHOE pa3ioKEeHUE JTUHEHHOTO OIepaTopa.

46. bunuHeiinbie (OPMBI B TUHEHHOM MPOCTPAHCTBE.

47. TlpuBenenue KBaapaTUdyHOW (GOpMBI K KaHOHHMYECKOMY Buay. Merton Jlarpamxka.
dopmyibl SAkoow.

48. 3akoH MHEPIMH KBaApaTHIHBIX GopM. CHUTHATYypHOE TTpaBuiio SAkoowu.

49. 3nakoonpeneneHubie kBaapaTudabie Gopmel. Kpurepuii CunibBectpa.

50. IMomyropanuHelHbIE U 3PMUTOBBI ()OPMBI.

51. Ksagpatuunasie (GopMbl B €BKIHIOBOM (M YHHUTapHOM) IpocTpaHcTBe. IIpuBenacHue K
TJIaBHBIM OCSIM.

52. OIHOBpPEMEHHOE MPUBECHHIE K TJIaBHBIM OCSIM Maphl KBAAPATHUHBIX (HOPM.

53. IlpuBeneHHbIe ypaBHEHHS THUIEPIOBEPXHOCTH BTOPOrO TOPSAAKA B EBKIHUJIOBOM
MIPOCTPAHCTBE.

54. AnreOpanueckue MOBEPXHOCTH BTOPOTO MOPSAKA B IPOCTPAHCTBE.

55. Hopma BekTopa. OKBHUBAJIEHTHOCTH HOPM B KOHEYHOMEPHOM IPOCTPAHCTBE.
HopmupoBanHbie IpoCTpaHCTBA.

56. HenpepoiBHEIH onepatop. OrpaHUYEHHBIH 0miepaTop.

57. Hopma nuHeiHoro oneparopa.

58. MarpuuHble HOPMBI JTHHEHHOTO OIeparopa.

59. DKcTpeManbHble CBOMCTBA COOCTBEHHBIX 3HAUEHUHM CaMOCONPS)KEHHOTO OIlepaTopa.

60. OnepaTopHbie ypaBHEHUS. Y CIOBUS Pa3peIINMOCTH.

- AJIA 3K3aMCHa

IMKAJIA 1 KPUTEPUU OHEHUBAHMUA pesyasTaToB o0yuenusi (PO) nmo qucuumiune (MoayJim)

Onenka 2 3 4 5
POmn
COOTBETCTBYIOIIHE
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BU/IbI OLICHOTHBIX-epeACLE.

3HaHus OtcyrctBH | PparMeHTapHBI O6mue, HO HE CcdopmupoBanHbIe
(8UObL OYEeHOUHBIX CPEOCTE: € 3HaHUH € 3HaHUA CTPYKTYPHPOBaHHbBIE cHCTeMaTHYeCKHe
YCMHbIE U NUCbMEHHbIE ONPOCHL U 3HAHMSA 3HAHMS
KOHMPOJbHblE pabombl, mecmbl,
um.n. )
Ymenust OtcyTcTBU B nenom B nenom ycnemrnoe, VYcnemHoe u
(6U0bl 0YeHoUuHbIX cpeicma: € YMEHHHI YCIIEIHOE, HO HO cojieprKaiiee CHCTEMAaTHYECKOe
npakmuyecKue KOHMpOIbHble He OT/IEJIbHBIE TTPOOEITBI yMeHHe
3a0anus, Hanucanue u 3auwuma CHCTEeMaTH4YeCKO | yMEHHeE (JIomycKaeT
peghepamos na 3adanuyio memy u € yMeHHe HETOYHOCTH
m.n.) HENPUHIMIHAIBHOT'O

xapakTepa)
Hasbiku OtcyTcTBH Hanuuue B nenom, CcdopmupoBaHHbIE
(BJ1a/IeHUS, ONIBIT € HaBBIKOB OT/IENBHBIX c(OpMUpPOBaHHEIE HaBBIKU
e TeJTbHOCTH) (BnaneHui, HaBBIKOB HaBBIKY (BJIaJCHHUS), (BmaseHus),
(6U0bl 0YeHoUuHbIX cpedcma: OIIBITA) (Hannune HO HCIIONb3YyeMbIe HE B | NPUMEHSIEMBIE TIPH
6bINONIHEHUE U 3aUUMa Kypcoeou (parmeHTapHor aKTHBHOH (opme pelnieHnu 3aaa4y
pabomyi, omuem no npaxmuxe, 0 OIIbITA)

omuem no HUP u m.n.)

- i1 3a4€Ta
HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pesyasTaToB o0yuenns (PO) no mucuuminHe (Moaymaio)
Or1eHka
PO u
He 3auteno 3auTeHo
COOTBETCTBYIOIINE
BUJIbl OLICHOYHBIX CPEICTB
3HaHusn OtcyrctBu | DparMeHTapHBI OO01ye, HO HEe CchopmupoBanHbie
(8U0bl OYeHOUHBIX cpedcma: ¢ 3HaHHUii € 3HaHUA CTPYKTYpHPOBaHHBIE CHCTEMaTHYEeCKHUe
YCmHble U NUCLMEHHble ONPOCyl U 3HAHUA 3HaHUA
KOHMPONbHYIE pabomyl, mecmvl,
Ymenns OtcytcTBH B nenom B nenom ycrnemnoe, VYenemHsoe u
(8U0bI OYeHOUHBIX cpedCcma: € YMEeHUH yCHEIIHoe, HO HO coepiKaliee CHCTEMaTHYECKOe
npakmuyecKue KOHMpOoIbHbvle HE OTIENbHBIE ITPOOEIIBI YMEHHUE
3a0anus, Hanucauue u 3auuma CHCTEMAaTH4eCKO | yMEHHe (IOImycKaeT
peghepamos Ha 3a0anHyI0 memy u € YMCHHE HETOYHOCTH
m.n.) HETPUHLHITHIATIBHOTO
Xapakrepa)
Hasbiku OtcytcTBH Hannuue B nemom, ChopmupoBaHHbIe
(BJIa/IeHUS, ONBIT € HaBBIKOB OT/ZIENBHBIX copMUpOBaHHBIE HaBBIKU
JesITeJIbHOCTH) (BmaneHui, HaBBIKOB HaBBIKU (BIaICHU), (Bmamenus),
(8UObI OYEHOUHBIX CpedCm8: OITBITA) (mamame HO UCTIONIb3YEMBIE HE B | MPHUMEHSIEMBIE IIPH
BbINOTHEHUE U 3AUUMA KYPCOBOU (parmeHTapHOT AKTHBHOU (opme pelIeHNH 3a1a4
pabomyl, omuem no npaxmuxe, 0 OIIBITA)

omuem no HUP u m.n.)

8. PecypcHoe obecneyenmue:

— IlepeyeHb OCHOBHOW W /ONOJHHMTENbHOH JauTepaTypbl (y4eOHUKH U y4eOHO-

METOAUYECKUE TTOcoOus),
— a) OCHOBHAs JIMTepaTypa

OcHoBHas JInTeparypa.
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1. BoeBoaun B.B. Jluneiinas 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'V, 1998.

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

o. MyparoB M.A.,OctpoBckuii  B.f., Camoiinenxko F0.C. KoneunomepHsiii

nuHeiHbI aHanu3. 1. JIuHelHple omepaTtopbl B KOHCYHOMEPHBIX BEKTOPHBIX MpocTpancTBax (L).
Kues, 2011.

6. ®damner JI.K. Jlexnuu no anredpe. M.: Hayka, 1984 r.

7. Kocrpuxun A.U., Manun F0.1. Jluneiinas anredpa u reomerpus. Jlans, 2008.

JlonoJHUTeIbHAA JIUTEpaTypa

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

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

10. Koctpukun U.A., Cenuenko /I.B., Cnemak b.D., Uepemursix FO.H. Jluneitnas
anredpa: Uzn-so MI'Y, 1990.

11.  Hy6epoumnep O.H. COopHuk 3amad no aHaauTHueckod reomerpuu. M.: Hayka,
1970.

12. [[Iunos I'.E. BBenenne B Teoputo JUHEMHBIX MpocTpaHcTB. M.: Hayka, 1956.
13.  IIpockypsikoB N.B. COoopHuK 3amay 1o nuHelHOM anredpe. M.: Hayka, 1984.

— IlepeyeHb JTUIIEH3HOHHOTO MPOTrPAMMHOI0 oOecneyeHusi (Ipu HEOOXOAMMOCTH ),

—  http://mech.math.msu.su/department/algebra
— Ilepeyenbr mnpodeccHOHANBLHBIX 0a3 JAaHHBIX U HMH(OPMANMUOHHBLIX CHPABOYHBIX

CHUCTEM,

— Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn «HTepHeT»
(TIpu HEOOXOTUMOCTH).

— Onucanne MaTepHaAJIbHO-TEXHHYECKOI0 00ecneyeHusl.

9. CooTBercTBHE pe3yabTATOB 00y4eHus o fanuomy djementy OIIOII pesyabTaTram
ocsoenusi OIIOII yka3ano B o0meit xapakrepuctuke OITIOIL

10. S3bIk npenogaBaHusA- PYCCKHii
11. IlpenoaaBatenu: Jdamkona O.1O.

12. AsTopsl mporpammsl: JJlamkosa O.FO.
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