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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc «anreGpa» sBIsSIeTCS OCHOBHBIM JJisi yKa3aHHBIX crenuaibHocTed. OH
UMEET IeIbI0 Jarb CTYyJIEHTaM IMPEACTaBICHHE 00 OCHOBHOM alre0panveckoM
anmnapare M HAay4YWTh WX KIACCUYECKHMM OMPEACIICHUsAM, TeopeMaM W MmetoaaM. Ilpu
M3YYEHUU Kypca CTYICHTHI 3HAKOMSITCS C TaKMMH pazfiellaMH anreOpbl, Kak anredpa
Marpuil, aaredOpa MHOTOYJIEHOB OT OJHON HEW3BECTHOM, KOMIUICKCHBIMHU YHCIIAMH,
AJIEMEHTaMH TE€OPUU TPYII U KOJEll, IMHEHHBIMU MpeoOpa3oBaHusl.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

B utore n3ydeHus AMCHUIUIMHBI «aaredpa» CTYIEHT JOJKEH YMETh:

- pemarb CUCTEMY JIMHEMHBIX YpaBHEHMM MeTonoMm laycca, HaxoauThb
OCTaTOK NPHU JEJICHHWH LEJbIX YHCEN, CTPOUTH KOJIBIIO Zn KJIacCOB BBIYETOB IIO
MOJYJIIO NN, HAXOANUTh KAHOHUYECKOE PA3JI0KEHNE HATyPAIBHOIO YHCIIa;

- BBIIOJHATH OIEpallMM HAJ MAaTPULIAMHU, BBIYUCIATH  OIPEACIIUTEID
IIPOU3BOJILHOTO IOPSIAKA, PELIaTh KBAAPAaTHYIO CUCTEMY JIMHEMHBIX YPaBHEHHU IIO
npasuny Kpamepa, BBIMUCISTh 0OpaTHYIO MaTpUILy;

- BBINOJIHATH JIEHCTBHS HAJl KOMIUIEKCHBIMHM YHMCIAaMU B aireopandyeckod u
TPUTOHOMETPUUECKOI (opMe, M3BJIEKaTh KOPEHb M3 KOMIJIEKCHOTO YHCIa;

- JICJINTh MHOTOWIEH HA JIMHEHMHBIM JIBYWIEH IO cxeMe [ OopHepa, HaxOoAWTh
HOJI u HOK wmHorouneHoB (uensix ducen), cTtpouth cucremy Lltypma mis
MHOI'O4IECHA, UCCIIEN0BATh HA JIMHEMHYIO 3aBUCUMOCTb CUCTEMBI BEKTOPOB,

- HaxoAuTh 0a3pl MNPOCTPAHCTBA M MOANPOCTPAHCTB, CTPOUTH MAaTPUILY
JUHEWHOTO TIpeoOpa3oBaHMs B BBHIOpaHHOM 0Oasuce, HaXOAUTh COOCTBEHHBIE
BEKTOpPbl U COOCTBEHHbIE 3HAYCHHUsS JMHEMHOTro MpeoOpa3soBaHMs, CTPOMTH
OpPTOHOPMUPOBAHHBIN 0a3HC;

- TPUBOJIUTH KBAIparuyHyr0 (opMy K KaHOHHYECKOMY BHJY, HaXOAMTh
’KOPJIaHOBY (pOpPMY MaTpHILIbl U KOPAAHOB Oa3uC.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO AUCHHUILUIAHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue nHOnKaTopa 3al'lﬂaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|;| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

OIIK-1: Cnoco0eH KOHCYJILTHPOBATH M HCNIO/Ib30BATH (yHIaMEHTAIbHbIC 3HAHNUS B
00/12CTH MATEMATHYECKOI0 AaHAINU3a, KOMIIIEKCHOI0 M (DYHKIMOHAJIBHOI'0 AHAIH3A
aJre0pbl, aHATUTHYECKON reoMeTpuu, 1P depeHINaTbHOI reoMeTPUH 1 TOMOJIOTHH,
au(pdepeHIHATBHBIX YPABHEHUH, AUCKPETHOI MaTeMaTUKH U MATEeMATHYeCKOI
JIOTUKH, TEOPHHU BEPOATHOCTEH, MATEMATHYECKON CTATUCTHKH M CIIYYaHHBIX
IPOLECCOB, YHCICHHBIX METO10B, TEOPETHYECKONH MEXaHUKH B NPodeccHoHaNbHOI
AeATeJbHOCTH

OIIK-1.4: Ucnonb3yet 6a3oBele | OOmmue 6a30Bble 3HaHUS B 00J1aCTH U3yyaeMon

dyHIaMeHTaTbHBIC 3HAHUS B JMCIUTUTHHBI

o0actu anreOpsl U Hcnonp30Barh cTaHAapTHBIE TPUEMbI (POPMaTHPOBAHUS

KOHCYJIbTUPYET B JAaHHOM U niepepaboTKu UHpOpMauu

npeaMeTHON o0nacTu MeTtoaamu peaCTaBIEHUs U NEPBUYHOTO aHAIN3a
anredpanyueckoi HHPOpPMAaLUY U TaHHBIX
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1.4 OcobOeHHOCTH peajiM3alUuu AU CHUIINHBI
SI3BIK peanu3anuy TUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 5,78 (208)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 2,89 (104)
MIPAKTHYCCKUE 3aHATHS 2,89 (104)
CamocrosiTesqbHas padora 2,22 (80)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |2 (72)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Cucrembl JTUHEHHBbIX YpaBHeHH. OCHOBHBIE ajirefpanvecKue

CHUCTEMBI.

1. 1.1  Meron uCKIIOUYEHHs] HEM3BECTHBIX (MeTo[ [aycca);
OCHOBHAsI TEOPEMA,
CJIEJICTBUE JIJISl OTHOPOJIHBIX CUCTEM.

1.2 TIpaBunio Kpamepa 1151 KBaipaTHBIX CUCTEM MaJlbIX
MOPSIKOB.

2. 1.3. Teopema o aeneHuu nenbix yucen. OCHOBHas
Teopema apu(hMETHKH.

1.4. Teopema EBkiua 0 66CKOHEUHOCTH MHOXKECTBA
MPOCTHIX YUCEI.

3. 1.5. bunapnas anrebpandeckast onepanusi Ha MHOKECTBE.
OcHOBHBIE alIre0-

pandecKue CUCTEMBI.

1.6. CpaBHEeHHE U KJIacChl BBIUETOB LEIBIX YHCEII 10
MOJYJTIO HATYPaTbHOTO

ypcia. Konbilo BEIMETOB LENBIX YHCE.




4. 1.7. Onmcanne konen Zn, SBASIOMIUXCS MoIsIMH. 1.8.
JlemMMa 0 IpOCTOTE XAPAKTEPUCTUKH TOJIS.

5. Temsr: 1.1, 1.2, 1.5, 1.6.

6. CucremMbl TUHENHBIX ypaBHEHUI. OCHOBHBIE
anreOpanvyeckue CUCTEMBI.

2. Anreopa matpuu. [logcranoBku. Onpeneanrenu.

1. 2.1. YMHOXEHHME MaTpul] Ha CKAJIAP, CII0KEHUE U
YMHOKE€HUE MaTpPHIL.
Cgoiictsa. [TomHOE MaTpu4HOE KOJIBLIO U anredbpan X n —
MaTpuIl Hajl [oJIEM
(MU Hag KOJIBIIOM).

2.2. IlepecTaHoBKa n- i CTEMEHU, YETHOCTD
IIOJICTAHOBKH, J€KPEMEHT.

YMHo)eHue noactaHoBok. [{ukinyeckue
MIOJICTAHOBKH U TPAHCIIO3UIINH.

2. 2.3. OnpeneneHue onpeaeauTels NopsaKa n.
2.4. CBoOWCTBA ONIPEICTUTENSA.

3. 2.5. Anre6pandeckoe AOMOTHEHUE K AIEMEHTY
onpeaenurens. Paznoxenue

ONPEJIETUTEIS IO CTPOKE.

2.6. Munop k-ro nopsaka. Teopema Jlamnaca.

4.2.7. Teopema 00 YMHOKEHUHU OTIPEACITUTEIICH.
2.8. O6parnas marpura. [Tpasuno Kpamepa.

5.Tewmsr: 2.1,2.2,2.3,2.4,2.5,2.6,2.8.

6. Anreopa marpuil. [TogcranoBku. OnpeaeauTeInn.

3. KoMI1eKCHBIE YHCJIA.




1. 3.1. Iloje KOMIIIEKCHBIX YHCEN U €r0 MOIIOIIE,
U30MOp(HOE MO0 IEHCTBUTEIILHBIX YHCEI.

3.2. AnreOpanyeckas (GopMa KOMILIEKCHOTO YHCIIA.
BeiectBenHas 1 MHH

Mast gacTu. ConpsKeHHBIC KOMIUIEKCHBIC YUCIIA.

2. 3.3. TpuroHomerpuueckas ¢opma KOMIUIEKCHOTO
yucia. ApryMeHT U MO

Iy JIb.

3.4. I'eomeTprueckasl MHTEPIIPETALMS CIOKEHUS U
YMHOXEHUS KOMILJIEKC

HBIX uncen. HepaBeHcTBa 1u1st MOIyIIs.

3.3.5. ®opmyna MyaBpa u 6unom Herotona. Ux
NPUMEHEHHE JIJIS TIOJTyYCHUS TOXKICCTB.
3.6. M3BnedeHune KOpHs U3 KOMILJIEKCHOTO YHCIIA.

4. 3.7. TlepBooOpa3HbIil KOPEHD U3 €AMHUIIBI.
3.8. MyJIbTUIUIMKATUBHAs IpyIa KOPHEH N-U CTEIIEHM.

5. Temsr: 3.2, 3.5, 3.6, 3.7.

6. KoMIuiekcHBIE YHCIIA.

4. Anre6pa MHOTO4WIEHOB OT OIHOI Hen3BeCTHOI. DaKkTOp-rpynn

bl U (PAKTOP-KOJIbIIA.

1. 4.1. Koap1io MHOTOUYJIEHOB OT OJAHOW HEU3BECTHOM.
Jlemma o cTenenu mpo

W3BEJICHUSI MHOTOWICHOB HaJl 00JIaCTHIO IIEJIOCTHOCTH.
4.2. Teopema o nenennu MHorouaeHoB. Cxema ['opHepa
JIeJICHUS Ha JIU

HEWHBIN IBYYJICH.




2.4.3. 3naueHus M1 KOpHU MHOrowieHa. Teopema be3y.
OrpaHn4eHHOCTh YnC

Jla KOpHEH MHOTOYJIEHA €r0 CTENeHb0. MHTepnosimonHas
dopmyma Jla

rpaHxa.

4.4. HO/l u HOK muorounenos. Teopema EBxnnpa.

3.4.5. Teopema o nuneitHom npenctasieHuu HOJJ
MHOTOYJICHOB.

4.6. BzamMHO MpocThle MHOTOWJICHBI, UX CBOMCTBA.
Kputepuii B3aumHOM

MPOCTOTHI MHOTOWJICHOB.

4. 4.7. HenpuBoaumMble MHOTOWIEHBL. Teopema o
KaHOHMYECKOM Pa3JI0KCHUH

MHOTOYJICHOB.

4.8. MHOro4JIeH HaJl ITOJIEM BEIIECTBEHHBIX UHCEII:
MoTapHasi COMPSKEHHOCTh HEBEIIECTBEHHBIX KOPHEH,
KpUTEPU HEMPHUBOIUMOCTH.

5.4.9. CBs3b KpaTHOCTEW KOPHS MHOTOWIEHA U €TO
npon3BoAHOMU. [Ipu3Hak

IIPOCTOTHI KOPHSI.

4.10. Jlemma 0 MOJTyJI€ CTApIIETO YWieHa KOMIUIEKCHOTO
MHorouwieHa. Cnen

CTBHE O TPaHNLIaX KOpHEN

6.4.11. Teopema ltypma.
4.12. Teopema o cymecTBoBaHuu cuctemsl LlTypma.

7. Temsl: 4.2,4.3,4.4,4.11.

12

8. Anrebpa MHOTOUICHOB OT OJHOM Hen3BeCcTHOM. PakTop-
TpynIsl ¥ (PakToOp-KOJIbIIA.

12

5. Anre6pa MHOTO4WIEHOB.




1. 1.1. Tloarpymrma, neBbie (IpaBbie) CMEKHBIC KIACCHI
rpynmnsl 1o noarpymnne. OCHOBHOE CBOMCTBO CMEKHBIX
KJ1accoB 1o noarpymnmne. HopmansHasd noarpymnmna, Gpakrop-
TpyMIia o HOPMATLHOU MOATPYTIE, KOPPEKTHOCTh
MHAYLIUPOBAaHHBIX ONEpaIlHii, TPOBEpPKa rPyMIOBbIX

AKCHIOM.

1.2. Nnean kosbia. @akTop-KOJIBIIO KOJIbLIA MO HACATY,
KOPPEKTHOCTh MHYIIMPOBAHHBIX OIEpaIliii, MPOBEpKa
aKCHOM KOJIbIIA.

2. 1.3. Hpeansl xoablla MHOTOWICHOB HAIl MOJIEM.
Kputepmnii koraa ¢pakTop-KoJIbI0 €CTh MOJIE.

1.4. [Tone paznoxxenuss MmHOTOWIeHa. Teopema
CYyIIIECTBOBAHHUS KOPHSI MHOTOWICHA HAJl TIOJIEM.
CyiecTBoBaHuE Mo paziiokeHus. @opmyJibl Breta.

3. 1.5. MHorowieH OT HECKOJbKHX MEPEMEHHBIX €To
IIOJTHAs ¥ YaCTHAs CTENCHH, JIEKCUKOTpaduyeckas 3amuch,
BBICIINI WiieH. KOJIbIIo MHOTOWIEHOB OT HECKOJIBKUX
HEWU3BECTHBIX HAJ[ ITOJIEM WIIN 00JIaCThIO IIETOCTHOCTH.
JlemMMa 0 BBICIIEM YJICHE TIPOU3BE/ICHHSI MHOTOUYJICHOB.
1.6. CuMMeTpHuecKHe U JIEMEHTapHbIE
CHMMETpHUYECKHe MHOTOWIEHBI. OC

HOBHasI TEOPEMa O CHMMETPUYECKUX MHOTOWICHAX U
crnencTBuA U3 He€. Teopema eTMHCTBEHHOCTH.

4. 1.7.Pe3ynbTaHT ABYX MHOTOYJIEHOB U €r0 CBOMCTBA.
JIMCKpUMHMHAHT MHO-

rouwieHa.1.8. TeopeMa 0 BEIpaKEHUU pe3yJIbTaHTa
ONPEIETUTENIEM U Yepe3 KOPHHU.

5. 1.8. CucreMsbl IByX JHUHEWHBIX alreOpanyeckux
YPaBHEHUM OT 2-X HEU3BECTHBIX.
1.9. VckiroueHne Hen3BECTHOM € MMOMOIIBIO PE3YJIBTAHTA.
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6. 1.11. OcHoBHas Teopema anreOpsl (Teopema [aycca).
1.12. CnenctBHs OCHOBHOM TEOPEMBI.

7. Anre6pa MHOTOYJICHOB.

8. Temsr: 1.1-1.12

12

6. J/IuHeiinble NPOCTPAHCTBA U JIMHEHHbIE PE0OPA30BAHHUS.

1. 2.1.JIuneiiHOE MPOCTPAHCTBO HAJI TTOJIEM, TUHEHHOE
MOJMPOCTPAHCTBO U JIMHEWHas 0001049ka. CUCTEMBI
o0pa3yromux u 0asbl.

2.2.JIuneitHas 3aBUcUMOCTh. JIeMMa o cucteme
00pa3yIoUX U 0 KOHEYHOH YIIOPSAI0UYEHHON JTMHENHO
3aBUCHUMOW CHCTEME HEHYJIEBBIX BEKTOPOB.

2. 2.3. KoHeUHOMEPHBIE JTMHENHBIE IPOCTPaHCTBA. TeopeMa
0 0a3ax KOHEYHOMEPHOTO JIMHEHHOTO MPOCTPAHCTBA.
PazmepnoOCTS.

2.4.JlonoTHAEMOCTh JINHEHHO HEe3aBUCUMOW CHCTEMBI JI0
0a3bl.

3. 2.4. KoopauHarel 1 KOOpJIMHATHAsI CTPOKa BEKTOpaA.
[TpaBuio npeobpasBaHus KOOPAUHAT IPU NEPEXo]ie K HOBOU
6aze. Marpuibl nepexoja ot 6assl k 6aze. Onucanue
MaTpHuIl epexoaa.

2.5.OKBUBAJICHTHBIE CUCTEMBI BEKTOPOB. PaHT cucTeMsl
BEKTOPOB. J[OMOTHAEMOCTh TMHEWHO HE3aBUCUMOU
CHCTEMBI 10 0a3bl.

4. 2.6.M30mopdHbIe TuHEHHbIe MpocTpancTBa. Kputepuit
U30MOPGHOCTH JIMHEHHBIX MPOCTPAHCTB. 2.7.Panr
Marpuusbl. Teopema o panre Marpunbl. Ero MHBapuaHTHOCTH
IPY 3JIEMEHTapHbIX IPE0Opa30BaHUIX.
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5. 2.9. Teopema Kponekepa-Kanemm.

2.10. IIpocTpaHCTBO pelIeHU OJHOPOAHON CUCTEMBI
JIMHEWHBIX ypaBHEHU. TeopeMa o cucTeMax JIMHEHHBIX
OIHOPOJIHBIX YPABHECHUM.

6. 2.11. Cymma u nepeceyeHue noaAnpocTpancTs. Teopema o
pPa3MEpHOCTH CYMMBI U IIEPECEUEHHUs MOAMPOCTPAHCTB.
2.12. Ilpsimas cymma noanpocTpancTs. CBONCTBA MIPSIMBIX
CYMM.

7. 2.13. JIuneitHoe mpeoOpa3oBaHue. XapaKTepu3arus
JUHENHOro npeoOpa3oBaHusl 1eHCTBUEM Ha Oaze.

2.14. Marpura npeoOpazoBanus. @opMyra KOOpIUHAT
o0Opaza BeKTopa.

8. 2.15. Teopema o 6a3ax KOHEYHOMEPHOT'O JINHEHHOTO
MPOCTPAHCTBA.

2.16. JlonoHSIEMOCTb TMHEHHO HE3aBUCHMOM CHCTEMBI JI0
0askl.

9.2.17. TlonoGusle Matpulsl. Teopema o CBSA3M MaTPUI
JUHEHHOro npeoOpa3oBaHMUsl.

2.18. M3omopdHOCTH anreOpsl IMHEHHBIX TPeoOpa3oBaHuil
U anreOpbl MaTPHIL.

2.19. O6nacTp 3HaYEHUH PaAHT U SIIPO JIMHEHHOTO
npeoOpazoBanus. Teopema o cymMe paHra u aedexra
JUHEWHOTO MpeoOpa3oBaHMUS.

12




10. 2.20. XapakTepucTUUE€CKUIX MHOTOWIECH U
XapakTepucTruueckue Kopau. CBOWCTBO MHBAPUAHTHOCTH
XapakTepUCTUYECKOTO MHOTOUJIEHA IMHEWHOTO
npeoOpazoBaHUsl.

2.21.MuBapraHTHOE MOAMPOCTPAHCTBO JIMHEHHOTO
npeoOpazoBanusi. COOCTBEHHBIE BEKTOPHI U COOCTBECHHBIE

3HaueHus. Teopema 0 CBA3M XapaKTePUCTHUYECKUX KOPHEH 1

COOCTBEHHBIX 3HAYEHUI JTMHEHHOTO IpeoOpa3oBaHusl.
2.22 KopHeBble BEKTOPbI U MOoApocTpancTBa. Kpurepuit
CylIecTBOBaHUs 0a3bl U3 COOCTBEHHBIX BEKTOPOB.
Jluneiinoe mpeoOpazoBaHUE C MPOCTHIM CIIEKTPOM.

11. 2.23.IlpumapHocTsb nopsiika koneunoro nosisg K. Yucno

BEKTOPOB U YUCIIO 0a3 N-MEPHOTO MPOCTPAHCTBA HAJL
KOHEYHEIM I1051eM K. 2.24.001m1aa nuHerHas
rpynna GL(n,K) crenenn n vag K. ®opmyna nopsaka GL
(n,K).

12. JIuneitHble IPOCTPAHCTBA U JINHEHHBIE
npeoOpa3oBaHusI.

10

13. Temsr: 2.1-2.24

22

7. YHI/ITaprIe H €BKJIINI0BLI IPOCTPAHCTBA.

1. 3.1. YHuTapHBIE U €BKINAOBBI IPOCTPAHCTBA.
OpToroHaibHble CUCTEMbBI BEKTOPOB U
OpTOHOpPMHpOBaHHbIE 0a3bl. [lInHa BEKTOpA.

3.2. JInHeWHasa HEe3aBUCHUMOCTb OPTOrOHAIBHON CUCTEMBI
BEKTOPOB YHUTAPHOI'O IIPOCTPAHCTBA.
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2. 3.3. OproronanbHoe nomnoiaHeHne. OpTOroHaIbHbIE
CyMMBI oanpocTpancTB. CyllecTBOBaHUE
OPTOHOPMHPOBAHHOM 0a3bl B YHUTAPHOM  MPOCTPAHCTBE.
3.4. Anroput™m oproronanuzanuu. Hepasencrsa Komu-
bynskosckoro u beccens. Pasenctso [lapceBas.

3. 3.6. JluneiiHble QyHKIIMU JIMHEHHBIC OTIEPAIlUU HAJI
HUMH, JBONCTBEHHOE

MIPOCTPAHCTRBO.

3.7. Xapaktepuzaus JUHEHHON (QyHKIUHN JeiicTBUEM
Ha 0asze, BRIPOKECHHUE CKAIIPHBIM IMPOU3BEICHUEM.

4. 3.8. CompsixenHoe npeodpasopanue. CBoiicTBa
COMPSIKEHHOTO MTpeo0pazo

BaHMS.

3.9. CBsi3p Marpull B3aUMHOCONPSKEHHBIX
npeoOpazoBaHuil. XapakTepu3alus yHUTaPHBIX
npeoOpa3oBaHuil a) JEHCTBUEM Ha OPTOHOPMHUPOBAHHYIO
0azy, 0) MaTpHIIei B OPTOHOPMHUPOBAHHOH Oaze.

5. 3.10. HopmansHoe npeoOpazoBanue. CBOHCTBO
COOCTBEHHBIX BEKTOPOB HOPMATHHOIO IPE0OPA30OBaAHUSI.
3.11.  VHutapHble, OpTOTOHAIBHBIE, CUMMETPUUIECKUE
(3pMHTOBBI), KOCO

CUMMETpHYECKHUE NTPeoOpa3oBaHus U UX
XapakTepUCTHUECKUE KOPHHU.

3.12. Knaccudukaius HOpMaTbHBIX MPEOOpa3OBaHUN
€BKJIMJI0BA IPOCTPaH

cTBa. JleMMa 0 MMHUMAaIbHBIX HHBAPUAHTHBIX
HOJIPOCTPAHCTBAX.
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6. 3.13. Pa3noxxeHne HOPMAIBHOTO TPEoOpa3oBaHUs
€BKJIMJIOBA MPOCTPAHCTBA HA JIEMEHTAPHbBIE

npeoOpa3zoBaHus M UX TE€OMETpUUECKas HHTEPIIPETaIHsl.

3.14.  VHuTapHad NpUBOAMMOCTb K AMATOHAIBHOMY BUAY
SPMUTOBBIX U KO

COCUMMETPUYECKUX MaTpuil.

3.15.  OptoroHaibHas TPUBOJUMOCTb K JUArOHATBHOMY
BHJly BEILIECTBEHHOW CUMMETPUYECKON MaTpPHIIbI.

7. Temsr: 3.1-3.14

12

8. YHUTapHbIE U €BKJINOBBI IIPOCTPAHCTBA.

8. MHorouiennbie maTpuibl. 2Kopaanosa popma MaTpuibl.

1.4.1. MarpuyHble MHOTOWICHBI U MHOTOWICHHBIE
Marpulbl. JKBUBAICHTHOCTh. KaHOHMYECKas! TnaroHaIbHast
(dbopMa MHOTOUJICHHOW MaTpHIIbL.

4.2. Teopema 0 IpUBOAUMOCTHA MHOTOUJICHHOW MaTrpuIibl K
KaHOHMYECKOW AMaroHaTbHON Gopme. AJITOpuT™M
npuBenenus. Kanonnueckas auaroHaibHas hopma
LIEJIOYMCIICHHOM MaTpULbL.

2. 4.3. luBapuanTHble MHOXKUTENN. CBA3b HHBAPUAHTHBIX
MHoxuTened 1 HOJl MUHOpOB MHOTOWIEHHOM MaTpuUIbL.
EnMHCTBEHHOCTh KAHOHHMYECKOHN THarOHATHHON (POPMBI.
4.4. MarpuyHblil KpUTEpU SKBUBAJIEHTHOCTH.

3. 4.5. Cucrema 371€MEHTapHBIX ACIUTENEH.
BoccranoBnenne kaHOHUYECKOM TUaroHaaIbHOU (hOpMBI IO
CUCTEME 3JIeMEHTApHBIX AenuTeneid. 4.6. DiaeMeHTapHble
JEITUTENN TNaroHATBHBIX M KIIETOYHO-THArOHATBHBIX
(pacmaBIIMXCS )MATPHIL.
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4. 4.77. CxanspHas 5KBUBAICHTHOCTb. | [pu3HaK ckansipHOit
SKBUBAIECHTHOCTHU. 4.8. Kpurepuii mogoous
MaTpHIl HaJl MOJIEM.

5.4.9. Teopema 0 IPUBOAMMOCTH K KOPAAHOBOM (hopme
MaTpHULBI a)Ha]] TT0JIEM KOMITJICKCHBIX YHCe, 0)Ha
MIPOU3BOJIBHBIM ToJieM. Kpurepuii tuaronanuzupyemMbix
marpull Hax rosiem. 4.10.IToctpoenne 6azuca c
YKOPIAAHOBOW MaTpHIlei mpeoOpazoBaHus.

6. Temnr: 4.1-4.10.
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7. MHorouniennsie Marpuiisl. JKopranosa popma MaTpHiib.

9. KBagpaTuunbie popmbl. [IpocTpancTBa ¢ OMIHHEHHOI METPHKOIL.

1. 5.1. KBanparuuHnas ¢popma, €€ MaTpuiia U MaTpU4Hast
3alMCh, TUArOHATbHBIN KAHOHUYECKUH BH]I.
KoHrpy3HTHOCTh MaTpHIl KBaipaTUuHON (hOpMBI IpU
JMHENHOM IpeoOpa3oBaHNUN HEU3BECTHBIX.

5.2. Teopema 0 IpUBOIUMOCTH KBaJpaTUIHOMN (POpMBI K
KaHOHUYECKOMY BHUAY (ariroputm Jlarpanxa).

2. 5.3. 3aKOH MHEPLHMH BEUIECTBEHHBIX KBAPATHUHBIX
dopm.

5.4. Teopema 0 MPUBOJIUMOCTH BEIIECTBEHHON
KBa/IpaTUYHON (POPMBI K TJTaBHBIM OCSIM.

3. 5.5. [lonoxutenpHO onpeaenEéHHas KBapaTU4Has
dbopma. Kputepuii moaoxuTenbHON onpeaenéHHOCTH
BEIIIECTBCHHOM KBaAparnaHOi (popMBI.

5.6. [Ipu3HaK NpUBOJMMOCTH K JUArOHATBHOMY BUY Mapbl

dopm.
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4.5.7. bununeitnas GyHkIms, e€ MarpuIia U MaTpUIHas
3aMKCh, CBSI3b C KBAIPaTUUHBIMU (popMaMu. DPMHUTOBA
ownmnHeHas QyHkius. CBs3b MaTpHIl OUTHHEHHOMN
(3pMHUTOBO OMIHMHEHHON) QYHKIIMH B PA3IUYHBIX Oa3ucax.
5.8. Kputepuii n3oMop(HHOCTH TPOCTPAHCTB ¢ OUITMHEHHOM
MeTpukon. Marpuna [ pamma.

5. 5.9. HeBbIpoxeHHble npocTpaHcTBa. Kputepuit
HEBBIPOKICHHOCTH MPOCTPAHCTBA OUIMHEHHO-
METPUYECKOTO NPOCTPAHCTBA.

5.10. Onrcanne TMHEHHBIX U OMIIMHEHHBIX (YHKIIUN B
HEBBIPOXKJICHHOM OMIMHEHHO-METPHUECKOM MTPOCTPAHCTBE.

6. 5.11. Knaccuueckue npocTpancTBa ¢ OMJIMHEHHON
METPUKOM: TICEBIOEBKINI0BBI, CAMILIEKTUYECKUE,
KOMILJIEKCHBIE €BKJIMJIOBHI, IICEBAOYHUTAPHEIE.
Kiaccuueckue nuHeiHbIe TPyIIIbL.

5.12. Kiaccudukanus nceBaoeBKINI0BbIX,
CUMIUIEKTHYECKHUX ¥ KOMITJIEKCHBIX €BKJIUI0BBIX
MIPOCTPAHCTB.

7. KBanparuunsie ¢popmsl. [IpocTpancTBa ¢ OuMHEeHHON
METPUKOMH.

10

8. Temsr: 4.1-4.10.

12

Bcero

104

104

80
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10.

1.

12.

13.

14.

15.

16.

17.

18.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

dannees /1. K. Jlekuu mo anre6pe: yueObnoe nocoodue s By30B(CaHKT-
[TerepOypr: Jlans).

Koctpukun A. 1. Beenenue B anreOpy: T. 1. OcHOBBI anreOpbl: yueOHUK 1S
CTYJEHTOB MO cnenuatbHOCTAM "Maremaruka' u "[Ipukiagnas
maremaruka'(MockBa: OU3NKo-MaTeMarnyecKas JINTeparypa).

Koctpukun A. . Beenenue B anreOpy: T. 2. JIuneitnas anredpa: yueOHUK
JUIsL CTYJICHTOB MO cnenuaibHocTIM "Maremaruka' u "[Ipukinagnas
Maremaruka'(MockBa: ®U3NKO-MaTeMarnueckas JINTeparypa).

Koctpukun A. 1. Beenenue B anreopy: T. 3. OCHOBHBIE CTPYKTYPHI alIreOphl:
y4eOHUK ISl CTYJIEHTOB M0 crieruaibHoCcTaAM "Maremaruka" u "[Ipuknagnas
maremaruka'(MockBa: OU3MKO-MaTeMarnueckas JINTeparypa).

Mansies A. 1. OcHOBBI JIMHEWHOU alnreOpbl: yueOHOe mocodue s
ctyneHToB yHuBepcuteToB(MockBa: Hayka, 1. pen. ¢uz.-mar. mut.).
[Tpockypsiko U. B. COopHuk 3a1a4 1o TuHEHOM anreOpe: yueb. mocobue
JUIsl CTYJIEHTOB YH-TOB U niefl. uH-ToB(MockBa: Hayka).

Bunbtepr 3.b. Kypc anre6psi(Mocksa: @aktopuan [Ipecc).

dannees [1. K., Comunckuii M. C. 3amaun no BeIciieii anredpe: yueo.
nocobue(Mockaa: JlaHn).

Aptun 3., Kanyxxuun JI. A. [eomerpuueckas anredpa: nep. ¢ anri.(Mocksa:
Hayxka).

boromonsckuit O. B. Beaenue B Teopuro rpynmn: moHorpadus(Mxesck:
MHCTUTYT KOMIIBIOTEPHBIX UCCIIEI0BAHMI).

Jlenr C., Koctpukun A. U. Anrebpa: nepeBon ¢ anriuiickoro(Mocksa: Mup).

benonoros B. A. 3agaynuk no tTeopun rpyni: yueoHoe nocodue ajisi By30B
no cnenuanbHocTy "Maremaruka' (Mocksa: Hayka).

Koctpukun A. 1., ApramonoB B. A., baxtypun 1O. A., Bun6epr 3. b.
COopHuk 3ana4 o anredpe(MockBa: PU3MKO-MareMaTniecKas JUTeparypa).
Nkpamos X. JI., Boeroaun B. B. 3anaunuk mo 1uHeiHOM anredpe: yueOHOE
nocoOue a7st By30B 1o crienmanbHocTH "[pukinannas maremaruka'(Mocksa:
Hayxka, ['n. pen. ¢us.-mar. our.).

CkopnsikoB JI. A. DneMeHTsI anreOpsl: yaeOHoe ocodue st PU3UKo-
MareMaTH4ecKuX crienuanbHbiX By30B(MockBa: Hayka, I'n. pen. ¢gus.-mar.
JIUT.).

Koctpukun A. U., Manun 1O. U. JIuneitnas anre6pa u reometpusi: yueo.
nocobue Jiy1st Mex.- mar. crell. By30B(Mocksa: Hayka).

Ban nep Bapnen b. I1. Anre6pa(Cankr-IletepOypr: Jlanb).

[TpockypsikoB U.B. Coopuuk 3amau o nuHeitHo# anreOpe(Mocksa: JIanb).
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4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecreyeHne, HA KOTOPOe YHUBEPCUTET MMeeT JIMIEeH3UI0, 2 TAK:Ke CBOOOTHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1.  CronemuanbHOE MPOrpaMMHOE OOecTieyeHre B yueOHOM Mpoliecce Mo JaHHOU
JTHUCIUILTIHE HE UCTIOIB3YETCH.

4.3 NuTepHeT-pecypchl, BKIWYas NpodeccnoHaibHble 0a3bl JaAHHBIX
U uHGoOpMALIMOHHBbIE CIIPABOYHbIE CUCTEMbI:

1. Jlns caMOCTOSITENbHOM pabOThl y CTYIEHTOB JIOJKEH OBITh TOCTYI K
anekTpoHHOMY Kartaiory Hb COVY.
S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JTUCITUTLINH.

6 MartepuajbHo-TexHHYecKasi 0a3a, HeoOXonMMasi JAJsl OCyLIeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)
HeoOxoauma aynutopusi, 000py0BaHHAs TOCKOM.

OcBoenune JAUCHOUIIIIMHBI MHBATMAMU W JIMITAMH C OTpaHUYCHHBIMHU
BO3MOKHOCTSAMU 300POBbA, B 3dBUCUMOCTH OT HOSOHOFHﬁ, OCYHICCTBJLACTCA C
HCIIOJIb30BAHUECM CPCACTB 06yqu1/151 O6HICFO H CIICHHAJIBHOI'O Ha3HAYCHU .
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