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1. OPTAHM3AIIMOHHO-METOJUYECKHWH PA3JEJ

ObecnneunBaemMble KOMIIETEHIMHU
[1K-1: cnocoOGHOCTh UCTI0IB30BaTh 0A30BbIE TEOPETUUYECKUE 3HAHUS JJIs peLIeHUs TPOPECCHOHATbHBIX
3ajad.
[1K-2: cnocoOHOCTh MPUMEHSATH Ha MPaKTUKe 0a30BbI€ MPO(ecCHOHaIbHBIE HABBIKU.
OK-12: crnocoOHOCTH OBIIaZeBaTh OCHOBHBIMH METOJAMH, CIIOCOOAMU U CPEICTBAMU IOIYYEHHS,
XpaHeHUs, MepepaboTku HMH(OpMalMM, UMETh HABbIKK pPabOThl ¢ KOMIBIOTEPOM KakK CpPEICTBOM
ynpasiieHus: uHGopMaLuen.
OK-16: cnocoGHOCTh UCIIOIB30BATh B IO3HABATENbHOM U MPO(ECCHOHAIBHOMN 1eATEIbHOCTH HaBBIKU
paboTel ¢ nHpopMaLmei U3 pa3InYHbIX UCTOUHUKOB.
OK-21: crnocoOHOCTh MOHMMATh CYIIHOCTh W 3HaYeHHE HHPOpPMAIUMU B Pa3BUTHH COBPEMEHHOTO
nH(pOpMaLlMOHHOTO OOIIecTBa, CO3HABAaTh OMACHOCTU M Yrpo3bl, BOZHUKAIOUIME B 3TOM IIpolEcce,
coOmo1aTh OCHOBHBIE TpeOoBaHMs WH(POPMAIIMOHHON OE30MacCHOCTH, B TOM YHCIE 3alllUThI
rOCyJIapCTBEHHOW TalHBI.

eab kypca
JluneitHas anrebpa u3ydaeT pAa3IMYHBIE YUCIOBbIE MHOXECTBA M CTPYKTYPBI, MOCTPOCHHBIE Ha
YHCJIOBBIX MHOXKECTBAX, JIMHEWHbIE M EBKIUIOBbIE IPOCTPAHCTBA, JUHEHHbIE U MOJMIMHEHHbIE
GyHKIMY ¥ QYHKIMOHAIIBI, ONIEPaTOPHBIN aHAJIN3, & TAK)KE CUCTEMbI JINHEWHBIX YPaBHEHUH U METOIbI
UX pPEIICHHUS.
JluneitHas anrebpa Mo mpaBy SBISETCS OCHOBHBIM JJIEMEHTOM  MAaT€MaTHYeCKOro ammapara
COBPEMEHHOM (PU3HMKHU U, B YACTHOCTH, KBAHTOBOM T€OpUHU. 37€Ch BBOJATCS Takue (yHIaMEHTAJIbHbIE
MOHATHS KaK JIMHEHoe mpeoOpa3oBaHUME U JIMHEHWHBIM oOIepaTop, COOCTBEHHbIE 3HAUEHUS W
coOcTBeHHbIe (PYHKIMU (BEKTOPHI) U T.II.
Hensto kypca «JIuHeitHas anreOpa» SBISIETCS H3YUYCHHE OCHOBHBIX MAaTEMAaTHYECKUX TTOHSITHH,
IIPEJICTaBICHUIN U UX CBOMCTB, HA OCHOBE KOTOPBIX CO3AAIOTCS MaTeMaTHUECKUe MOJIENN (PU3NYECKUX
SBJICHUH M 3aKOHOB B JIMHEHHOM MpHOMMKEHUU. 3HaHUS, IOJYYEHHbIE MpPH H3YyYEHUH Kypca
«JluneitHoit anredpb», ¢ OIHOM CTOPOHBI, (OPMUPYIOT MaTEMaTHYECKYIO KYIbTYpYy, C JpYroi,
COCTaBJISIIOT OCHOBY €CTECTBEHHOHAYYHOTO [101X0/a UCCIEA0BAHUS IPUPOAHBIX SIBJICHUH.

3apaum Kypca
JlaHHBII KypcC MpU3BaH peniaTh CACAYIONIME 3a0a4u:
— W3yuyeHUE U OBJIAJIEHUE METOJAMM PpELIEHUS MaTeMaTU4YeCKHX 3a7ad, (QOpMYyIUPYEMBIX H

pelIaeMbIX B TUHEHHOMN aredpe

— HU3Y4YCHHC MCTOOO0B U NPUECMOB MAaTEMATUUYCCKUX NOKA3aTCIIbCTB TCOPEM U YTBep)KI[eHl/If/'I



— (GopMUpOBAHUE Y CTYIEHTOB YMEHUI U HABBIKOB CaMOCTOSTEIBHOTO IPUOOPETEHUS U IPUMEHEHHS
3HAHWUN [P UCCIIEI0BAHUU U MIOCTPOSCHUH MaTEMaTHUYECKUX MOJIENIEH;

— OBJIaJIEHUE CTYJACHTaMH 3HAHHUI MO NMPUMEHEHHIO ajareOpbl B pa3iUYHbIX paszjaenax (GU3UKU MpU
SKCIEPUMEHTAILHOM U TEOPETUUYECKOM HCCIIEIOBaHUU (PU3HUECKUX SIBICHMUIA;

— YCBOEHHE CTyJIEHTaMHu HJEeH €JUHCTBA CTPOEHUS MaTepUM W HEUCUYEpPIIaeMOCTH IIpoliecca ee
MIO3HAHUS1, TOHUMAaHUE POJIK IPAKTUKYU B IO3HAHUU.

— OBJIAJICHUE TNPAKTUYECKUMU HaBBIKAMHU U IpPUEMaMH BBIUMCICHUN OIpeleIuTeNeil MaTpul,
omepanuil HajJ MaTpULIAMH, PEIIECHUS CHUCTEM JIMHEHHBIX aireOpandyeckux ypaBHEHHM, 3aKOHOB
npeoOpa3oBaHil BEKTOPOB M MATPHL], PELIEHUS XapaKTEPUCTUUYECKOTO YpaBHEHUS, HaXOXKJIECHUS
COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHMI, omepanuil HaJl KBaJpaTUYHBIMU (opMaMmu,
BBIYMCIIEHUS QYHKIMHA OT MaTpUIl U T. 1.

[IporpamMma opreHTHpOBaHa Ha pa3BUTHE Y CTYJIEHTOB MHTEpECa K O3HAHUIO TAKUX MaTeMAaTUYECKUX

00BEKTOB, KaK YMCJIOBBIE MHOXKECTBA, ajireOpanvyeckue CTPYKTYphl M HX cBoiicTBa. [IpuoOperenue

HABBIKOB CaMOCTOSITENIbHOTO U3y4eHUs PyHIaMEHTAIbHBIX OCHOB HAYKH U UX MPUIIOKEHUI.

MecTo qMCHUILUIMHBI B NIpoLecce MOATOTOBKH 0aKkaiaBpa

[Ipn wusydyenun «JIuHelHON anreOpbl» HCMOIB3YIOTCA 3HAHUS, NPUOOPETEHHBbIE IPU HU3YYCHUH

«AHanuTHueckon reomeTtpun» U «MaremaTuueckoro aHanuzay. JucuuniauHa «JIuHeliHas anredpa»

aBysgeTcs 0a30BOM Uil M3Y4YEHUsS TaKUX IUCHUIUIMH Kak «JluddepeHuuanbHble U HWHTErpajibHbIE

ypaBHEHUsD», « MeTo1bl MaTeMaTHYecKo (PU3UKN», a TAaKKe psJia AUCLUIUIMH TEOPETUUECKON (PU3UKU:

«Teopernyeckas MexaHuka», «KsantoBas Teopus» «Teopusi KOHIEHCHPOBAHHOTO COCTOSIHUS», a

TaK)Ke OOJIBIIMHCTBA YYEOHBIX TUCIUIUIMH CHIEUAIN3AlNN «TeopeThuyecKas Gu3nKay.

TpeOoBaHUs K YPOBHIO OCBOEHUS COJIEP>KaHUS JUCLUIIIINHBI.

B pe3ynbpraTe n3yueHuss AMCUUILIMHBI CTYIEHT IOJIKEH UMETh MIPE/ICTaBICHHE:

e 00 OCHOBHBIX MTOHATHSIX JUHEHHON alreOpsl;
e 00 005acTH NpUMEHEHUSI METOJOB JIMHEHHON anredphl;
e 00 akcMOMaTHYECKOM I0JIX0JIE B MaTEMAaTHUKE U, B YACTHOCTH, B alredpe;

CTYIEHT JIOJI’KEH 3HaTh U YMETh UCII0JIb30BAaTh:
® T[IOHATHS, IPEACTABIICHUS U YTBEPKIECHUS aJIreOphl
e I0Ka3aTelbCTBA OCHOBHBIX TEOPEM JIMHEHMHOMN areOphbl

® OCHOBHBIC METOIBI BBIUMCIICHUH U MCTOAbI pCHICHUA aﬂre6panqecxnx 3aaa4



2. PACHPEJEJEHHUE YACOB 110 TEMAM U BUJAM PABOT
IUISL CTYZICHTOB OYHOI'O OTJEIICHUS

OO6mmast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISET 3 3a4€THHIX e11., 116 yacoB

CamocTtosTenpHas paboTta
Bcero | AynuTtopHsle 3aHATUSA
No Tema,paznen qaCOB CTY/IEHTOB
neknuu | cemuH. | mabop. | CPC | KCP Buyx KCP
1 | MaTpuupsl 1 onpeAeIUuTENN Kont-
14 3 6 4 1 poJibHAs
paborta
2 | JIuHeliHbIE IPOCTPAHCTBA Konrt-
13 3 6 4 poJTbHAs
paborta
3 Cucremsl JINHEMHBIX Kont-
ypaBHeHHii 14 3 6 4 1 poJbHast
paborta
4 EBKiuoBBI M yHUTapHbIE Kont-
NPOCTPAHCTBA 13 3 6 4 poJibHas
pabota
S| Juneitsre OIepaTophbl Kont-
13 3 6 4 poJibHAs
paborta
6 | bununeliHble U KBaJpaTUYHBIE Konrt-
dhopmbl. DYHKIIUK OT MATPHI] 13 3 6 4 poJbHas
paborta
DK3aMeH 36
BCEI'O 116 18 36 24 2

3. COAEP KAHUE IMPOT'PAMMBI
3.1 Obwee cooepirrcanue

Tema 1. MaTpuIlsl ¥ OIIPEACITUTENHN

1. Beenenue. JluneitHocTs B pusuke 1 MaremaTtuke. MaTpulibl, oniepaliuy HaJl MaTpUllaMH, CBOICTBa
onepauuii. TpancnonupoBanue. JluHeiiHoe npeoOpa3oBaHue. biouyHble MaTpulbl, OpsiMas CyMMma
MaTpull, anredpandeckue CcBoicTBa mnpsMoil cymmbl. Kommyratrop u antukommyrarop. Cren
MaTpulbl. ['pynna noJcTaHOBOK U CUMMETpUYECKasl Tpymia.

2. Omnpenenurens MaTpullpl (ABa omnpeneneHus). MuHop u anreOpanyeckoe JomnojiHeHue. J[Ba Tuma
MuHopoB. Teopema Ne 1 Jlammaca. OcHoBHblE cBoiicTBa ompenenureneil. Onpenenurenb
npousBeneuust marpuil det(AB) = det(A)*det(B), Teopema Ne2. O6GpaTtnas matpuia, Teopema No 3.
MarpuuHbsle ypaBHEHUS.

3. JlunHeiHasi 3aBUCUMOCTb CTPOK M cTOJOLOB MaTpuilbl, Teopema Ne 4. Panr u 0Ga3ucHbIII MHHOD

MaTpullbl. DJeMEHTapHble MPeoOpa3oBaHUs CTPOK MATpHUIlbl. MeTobl BBIYMCICHUS paHra: METOJ




AJIEMEHTApHBIX MPE0Opa3oBaHUN M METOJ OKaUMIITIOIIUX MHUHOPOB. Teopema Ne 5 o OGasucHoM

MuHOpe. Panr npoussenenns matpuil: Rang (AB). Teopema Ne 6 o det (A) = 0.

Tema 2. JIu"eliHOE IPOCTPAHCTBO

1. JluneiiHO€ MNpPOCTPAHCTBO, BEUIECTBEHHOE U KOMIUIEKCHOE. (OCHOBHBIE MpPUMEPHI JIMHEHHBIX
npoctpaHcTB. JluHelHas KoMOMHAIMs W JIMHEWHAs 3aBUCUMOCTh BEKTOpOB, Teopema No 7.
PasmepnocTs mpoctpancTBa. basuc u koopaunartsl. [Ipumepsr 6a3ncoB. ENMHCTBEHHOCTH Pa3ioKeHUS
BEKTOpa 1Mo Oazucy, Teopema Ne 8.

2. IoampocTpaHCTBO U JUHEHHAs 000J0YKAa CUCTEMBI BEKTOPOB, PA3MEPHOCTh JTMHEHHON 000JIOUYKH.
[Ipsimast cymma JMHEWHBIX MPOCTpaHCTB, TeopeMa Ne 9. OObenuHEHUEe U MepecedyeHue JIMHEHHBIX
npocTpanctB, Teopema Ne 10 o pasmepHOCTH 00BEIUHEHHUS MPOCTPAHCTB. M30MOpPHU3M JTMHEUHBIX

npoctpaHcTs, Teopema Ne 11. IIpeobpazoBanne koopAMHAT BEKTOPA MPH NpeoOpa3zoBaHuu Oazuca.

Tema 3. CucreMbl JTUHEHHBIX YDABHEHUM

1. Cucremsl nuneiHbix ypaBHeHH# (CJIY). CnocoOsbl 3amucu u ux kinaccuduxaius. COBMECTHOCTb
CJIY, Teopema Ne 12 Kponekepa- Kamemmu. KpamepoBckue cuCTeMBbl JUHEHWHBIX HEOTHOPOIHBIX
ypaBHenuii. ®opmyna Kpamepa. Meron K.I'aycca penienus cucTeMbl JTUHEWHBIX ypaBHEHUM. Penienne
onHopoanor CJIY, TpuBHanibHOE M HETpHUBHalbHOE peleHus, reopema Ne 13. dyHnameHTanbHas
cuctema perienuit ogHopoanon CJIY. Obiiee pemnieHue, mpocTpaHCTBO pemennit. CBOKWCTBA peleHui

HEOJHOPOJAHOU U COOTBETCTBYIOIIEW OJTHOPOIHON CUCTEMBI YPAaBHEHUM.

Tema 4. EBKIMIOBO ¥ VHUTAPHOE IIPOCTPAHCTBO

1. CucremMa aKkcMOM CKalsIpHOTO Mpou3BedcHHUs. KOMIIJIEKCHOE M BEIIECTBEHHOE EBKIIUOBBI
npoctpaHcTBa. OOWUH BHUJA 33JaHUS CKaISIPHOTO IPOU3BEIACHHS KOHEYHOMEPHOIO JIMHEHHOTO
npoctpaHcTBO. OCHOBHBIE NPUMEPHI 33/JaHUS CKAJSPHBIX MPOU3BEACHUN B Pa3IMYHBIX JIMHEHHBIX
npoctpancTBax. HepaBencTtBo Komm - bynskosckoro. IIpumepsr HepaBeHcTB Komm - ByHsKOBCKOTO.
Omnpenenenus yria Mexay JIByMS BEKTOpaMH M HOPMbI (JUIMHBI) BekTtopa. HopmupoBanHoe
IIPOCTPAHCTBO.

2. OpTOroHaNbHOCTh BEKTOPOB U OPTOTOHANbHBIN 0a3uc, Teopema Ne 14. CBoiicTBa OpTOrOHAJIBHOTO
O6asuca. Meronq oproroHasmzauuu I'pama - IlImuara, teopema Ne 15. Marpuna I'pama.

['eomeTprueckuil CMBICIT ONPENEIUTENSI MaTpULIBI I pama.

Tewma 5. JIu"eliHble onepaTopbl B KOHEYHOMEPHOM JIMHENHOM IIPOCTPAHCTBE

1. Jluneituslit oneparop. Onepanuu HaJl JMHEWHBIMHU OllepaTopaMu U UX cBoicTBa. IIpocTpancTBO
JIMHEWHBIX OllepaTopoB. MaTpuia JIMHEMHOTO OIlepaTopa B KOHEYHOMEPHOM JIMHEMHOM MPOCTPAHCTBE.

Anpo u obpa3 nuHeHOTO omepaTtopa, nmpuMephl. Teopema Ne 16 o cymme pazMmepHOCTed siapa u



oOpa3a. Panr nuneitHoro omeparopa. OOpaTHbBIN OomepaTop M YCJIOBHS CYHIECTBOBAHUS OOpPaTHOIO
oreparopa.

2. Crpykrypa nuHEWHOro orepatopa. MHBapwaHTHOE MPOCTPAHCTBO. Bua MaTpHIel JHUHEWHOTO
orepaTopa B CiIydae CYIIECTBOBAHMS WHBApHUAHTHBIX MNPOCTPaHCTB. OJHOMEpHbIE HHBAapUAHTHBIE
noanpoctpancTBa. CoOCTBEHHBIE 3HAUYCHUSI 1 COOCTBEHHBIE BEKTOPHI JINHEWHOTO OIlepaTopa, TeopeMa
Ne 17. Xapakrepuctuyeckoe ypaBHEHUE U XapaKTEPUCTUUECKHUN TOJIMHOM.

3. CnexTp nuHelHoTO oneparopa. [IpeoOpazoBanne MaTpullsl JUHEHHOTO orepaTopa, Teopema No 18.
[Tono6Hble MaTpuLbl U UX cBoMcTBa. Teopema Ne 19 o cBoiicTBax COOCTBEHHBIX BEKTOPOB JIMHEHHOTO
omeparopa. JlumaroHamuszaumss MaTpulbl JUHEWHOro omnepatopa, teopema Ne 20. [lonamue
AHCOPOAHOBOU (hOPMbL MAMPUYDL.

4. ConpspkeHHbIN omepaTop, Teopema Ne 21. DpMHUTOB omepaTop M CBOMCTBAa ONEpaldyd SPMUTOBO
conpsbkeHre. CBOMCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHHUH SPMUTOBA OIlepaTopa,
teopema No 22. VHuTapHbIi (OpTOTOHAIBHBIN) OMEpPAaTOp M €ro OCHOBHBIE CBOMCTBA. OOmMil BHUI

OPTOrOHaJIbHOr0 OIr€paropa Ha IJIOCKOCTH.

Tema 6. bunnHelHble U KBaApaTUYHbIe GOPMBI, GVHKIINU OT MATPHI]

1. bununelinas u kBaapatuunas Gopmsl. [lonyropanuneiinas gopma. Kitaccudukanus kBagpaTHIHbIX
¢dopm, kputepuit CunbBecTpa. HopmanpHbli M KaHOHMYECKMH BHAbI KBagpaTUYHOU (HOPMBI.
[IpeobpazoBanue kBaapatuuHOW (opmbl Tpu npeoOpaszoBanuu 0Oaszuca, Teopema Ne 23, Panr
KBaapaTuuHON (Qopmbl. Metoy Jlarpanxka npuBeneHus KBaJpaTHUHON (OpPMBI K CyMME KBaJpaTOB.
MeTto1 OpTOroHaIBHOTO MTPe00pa3oBaHUsl KBaApaTUIHONW (POPMBI K KAHOHUYECKOMY BUY, Teopema Ne
24. 3akoH uHepuuu. OJHOBpEMEHHOE IPHUBEIEHUE IBYX KBaJpaTUYHBIX (POPM K CyMMe KBaJpaToB,
teopema Ne 25.

2. CnekTpalibHOE pa3jioKeHHE 3pMUTOBa orneparopa. CBoWCTBA MPOEKIIMOHHBIX 0NepaTopoB. Teopema
Ne 26 I'amunbTOoHa - Kamu.

3. @yHkiuu ot marpull. [lonMHOMMaIBHAS MaTpULla U MUHAMAJIBHBIN MOJMHOM. MHTEpnoaupyommi

nosnmHoM Jlarpamxka - CusibBecTpa.
3.2 Temovt cemunapckux 3anamuil

1. Marpunpl, omepauvy HajJ MaTpuULaMM, CBOMCTBa omnepaunid. TpaHcrnoHupoBanue. JInHelHOe
npeoOpa3oBanue. biaouyHble MaTpullpl, IpsMas CyMMa MaTpull, ajredOpandyeckue CBOMCTBA MPSAMOI
cymMbl. KommyTatop u antukommyratop. Cien MaTpUILIbL.

2. Onpenenurenb MaTpulibl. MUHOD U airedpandeckoe gonoiaHeHue. /[Ba tuna MuHopoB. Teopema Ne
1 Jlanmaca. OcHOBHBIE CBOMCTBa onpeaenuteneid. Onpenenurens npousBeaeHus matpul det(AB) =

det(A)*det(B), Teopema Ne2. OGpaTHas matpuna, Teopema Ne 3. MaTpuunbie ypaBHEHHUS.



3. JlunHeiHasi 3aBUCUMOCTb CTPOK M cTOJOHOB MaTpullbl, Teopema Ne 4. Panr u 0Ga3ucHbIII MHHOD
MaTpHLbl. DIeMEHTapHbIE IPeoOpa30BaHusl CTPOK MaTPHULIBI.

4. JluneliHOE MPOCTPAHCTBO, BELIECTBEHHOE U KOMIUIEKCHOE. (OCHOBHBIE MPHUMEPHI JIMHEHHBIX
npoctpaHcTB. JluHelHas KoOMOMHAIMs W JIMHEWHas 3aBUCUMOCTb BEKTOpOB, Teopema Ne 7.
PasmepnocTs mpoctpancTBa. basuc u koopaunartsl. [Ipumepsr 6a3ncoB. ENMHCTBEHHOCTH Pa3ioKeHUS
BEKTOpA 1o Oazucy, Teopema Ne 8.

5. lloanpocTpaHCTBO M JiMHEHHAs 000JI0YKa CUCTEMBI BEKTOPOB, Pa3MEPHOCTh JIMHEHHON 00O0JIOUKH.
[IpsiMmast cymMmma JTUHEWHBIX MPOCTpaHCTB, Teopema Ne 9. OObeauMHEHWE W TEPECCUYCHHUE JTUHEHHBIX
npocTpanctB, Teopema Ne 10 o pasmepHOCTH 00BETUHEHHUS MPOCTPAHCTB. M30MOpPHU3M JTMHEHHBIX
npoctpaHcts, Teopema Ne 11. IIpeobpazoBanue koopAMHAT BEKTOPA MpH peoOpa3zoBaHuu Oa3uca.

6. Cuctemsl nuHelHbIX ypaBHeHuil (CJIY). CnocoObl 3anucu u ux kinaccudukamnusi. CoOBMECTHOCTh
CJIY, teopema Ne 12 Kponekepa- Kanemnu. KpamepoBckue cucTeMbl JMHEWHBIX HEOJIHOPOIHBIX
ypaBHeHui. ®opmyna Kpamepa. Meron K.I'aycca penieHus cucTeMbl TMHEWHBIX ypaBHEHUM. Perenne
onHopoanot CJIY, TpuBHanibHOE M HETpHUBHalbHOE peleHus, reopema Ne 13. dyHnameHTanbHas
cuctema perieHuit ogHopoanon CJIY. Obmiee pemieHue, mpocTpaHCTBO pemiennii. CBOKWCTBA pelieHui
HEOJITHOPOJAHOM M COOTBETCTBYIOIIECH OJHOPOIHOM CUCTEMbI YPAaBHEHUM.

7. Cucrema axkCHMOM CKaJIsipHOro mpousBeAeHUs. KOMIUIEKCHOE U BEIIECTBEHHOE EBKJIHJIOBBI
npoctpaHcTBa. OOWUMN BHUJA 334aHUS CKaISIPHOTO IPOU3BEIACHHUS KOHEYHOMEPHOIO JIMHEHHOTO
npoctpaHcTBO. OCHOBHBIE NPUMEPHI 33JaHUS CKAJISPHBIX MPOU3BEACHUN B Pa3IMYHBIX JIMHEHHBIX
npoctpancTBax. HepaBencTtBo Komm - bynskosckoro. IIpumepsr HepaBencTB Komu - ByHsKOBCKOTO.
Omnpenenenus yria Mexay JIByMS BEKTOpaMH M HOPMbI (JUIMHBI) BekTtopa. HopmupoBanhHoe
IIPOCTPAHCTBO.

8. OpTOroHaIBLHOCTH BEKTOPOB M OPTOTOHAILHBIN 0asuc, Teopema Ne 14. CBoiicTBa OpPTOTOHAIBEHOTO
O6asuca. Meronq oproroHammzauuu I'pama - Illmuara, teopema Ne 15. Marpuna I'pama.
['eomeTpryeckuil CMBICIT ONPENEIUTENSI MaTpULBI | pama.

9. Jluneinbiit oneparop. Onepanuu HajJ JIMHEHHBIMH ONEpaTOpaMy U UX cBoMcTBa. IIpocTpaHcTBO
JIMHEWHBIX OIlepaTopoB. MaTpuiia JIMHEMHOTO OIlepaTopa B KOHEYHOMEPHOM JINHEWHOM ITPOCTPAHCTBE.
Anpo u obpa3 nuHEHOTO omepaTtopa, nmpuMepnl. Teopema Ne 16 o cymMme pasMepHOCTEH sipa U
oOpa3za. Panr nmneitHoro omeparopa. OOpaTHbBIN OomepaTop M YCJIOBHS CYHIECTBOBAaHUS OOpaTHOIO
oreparopa.

10. Crpykrypa nuHeWHOro omeparopa. VHBapuaHTHOE MPOCTPAHCTBO. BuI MaTpuilbl JTUHEHHOTO
orepaTopa B CiIydae CYIIECTBOBAHHS WHBAapHUAHTHBIX MNpPOCTpaHCTB. OJIHOMEpHbIE HWHBAapHAHTHBIE
noanpoctpancTBa. CoOCTBEHHBIE 3HAUYCHUSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OIepaTopa, TeopeMa

Neo 17. XapakTepuCTHUECKOE YPaBHEHUE U XaPAKTEPUCTUUECKUI TTOJTUHOM.



11. ConpsbxeHnsiit oneparop, Teopema Ne 21. DpMUTOB omepaTop U CBOMCTBa ONepary 3pMHUTOBO
conpspkeHre. CBONWCTBO COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHHH IPMHTOBA OIEpaTopa,
teopema Ne 22. YHutapHblii (OpTOTOHAJIbHBIN) ONEpaTop M €ro OCHOBHbIE cBoiicTBa. OOuMil Bui
OpPTOTOHAJILHOTO OIepaTopa Ha MJIOCKOCTH.

12. bununeitnas u kBaapatuuHas Qopmbl. [lomyropanuneitnas ¢opma. Kitaccudukanus
KBaapaTHuHbIX (opM, kputepuil CuiibBectpa. HopmasibHbI M KaHOHUYECKUH BUIBI KBaJIpaTHUYHOM
¢dopmsl. [IpeoOpazoBanue kBagpaTUUHON (OpMBI IIpH npeodpa3oBaHuu Oa3uca, Teopema Ne 23. Panr
KBaapaTUuHON (Qopmbl. Mertoy Jlarpanxka npuBeneHus KBaJpaTUUHON (OpPMBI K CyMME KBaJpaTOB.
MeToa OpTOTOHATBEHOTO MPE0Opa30BaHMs KBAAPATUUYHON (POPMBI K KAHOHUYECKOMY BUY, Teopema No
24. 3akoH uHepuuu. OJHOBpEMEHHOE IPHUBEIEHUE JIBYX KBaJpaTUUYHBIX (POPM K CyMMe KBaJpaToB,
teopema Ne 25.

13. ChexTtpanbHOE pa3joXKeHue HpMHUTOBa omneparopa. CBONCTBa MTPOEKIIMOHHBIX OINEPATOPOB.
Teopema Ne 26 ["'amunpToHa - Kanu.

3. @yHkiuu ot marpull. [lonMHOMMaIBHAS MaTpULla U MUHAMAJIBHBIN MOJMHOM. MHTEpnoanpyrommii

nosmHoM Jlarpamxka - CusibBecTpa.
3.3 Temamuka 3a0anuil 013 camocmoamenbHoi padoomut

1. Onepanuu HaJg MaTpuLlaMu, I€TEPMHUHAHT MaTPULbI U €r0 CBOMCTBA.

2. Anrebpanueckoe momnosiHeHue, hopmyna Jlamnaca.

3. OOpaTHasi MaTpuIla, MaTPUYHbIE ypaBHEHMs, JIMHECWHAsT KOMOWHAIUS CTPOK MATpPHUIIbI, JIMHEHHAs
3aBUCHUMOCTb CTPOK MaTpPHULIbI, paHT MaTpPHUIIbl, 0a3UCHBII MUHOD, PaHT MPOU3BEACHUS MaTPULL.

4. JluHeitHO€ TPOCTPAHCTBO, JIMHEHHAs 3aBUCHMOCTh BEKTOPOB, 0a3uc, KOOPAMHATHI BEKTOPA,
pa3MepHOCTb MIPOCTPAHCTBA, U30MOP(DU3M, TpeoOdpazoBaHNEe KOOPAUHAT BEKTOPA.

5. IloanpocTpaHCTBO U JIMHEHHas 000JI04Ka, IpsAMasi CyMMa MPOCTPAHCTB, KIaCCU(pUKALUs TUHEHHBIX
ypaBHeHuH, popmyna Kpamepa.

6. dyHIamMeHTallbHas CHUCTEMa pELIEeHUM, o0llee peleHue OJHOPOAHON CHCTEMbl YpaBHEHHI,
CBOWCTBO pEUICHUN HEOJHOPOJHON CHCTEMBI YPaBHEHHH, CKaJSIPHOE IPOU3BEACHMS, E€BKIHIOBO

MIPOCTPAHCTBO (IPUMEPBHI).
3.4 IlpumepHnbolii cnucoK 60nPOCO8 K IK3IAMEHY

Onepauuu HajJ MaTpuLaMu, JETEPMUHAHT MaTpPULBl U €r0 CBOMCTBA, MMHOP 0€3 YepThl U C YepTOi,
anreOpandyeckoe JAoNONHEHUs, Qopmyna Jlamnaca, oOpaTHas MaTpulia, MaTpUYHbIE YypaBHEHUS,
JUHEeHas KOMOMHAIMs CTPOK MATpUIlbl, JUHEHHAs 3aBUCUMOCTb CTPOK MaTpHUIbl, PAHT MaTpHUIbL,
0a3UCHBIH MHUHOp, paHI NPOU3BEIEHUS MaTpHl], JUHEWHOE MPOCTPAHCTBO (TMpUMEpHI), JIUHEHHas
3aBUCHUMOCTb BEKTOPOB, Oa3zuc (IpUMephl), KOOPAMHATHI BEKTOpPa, Pa3MEpPHOCTb MPOCTPAHCTBA,

nzoMopdusm, npeoOpazoBaHUE KOOPAUHAT BEKTOPA, OJIPOCTPAHCTBO U JIMHEHHAst 000JI0UKa, IpsiMast



CyMMa TpOCTPAHCTB, Kilaccu(uKaIys JIMHEHHBIX ypaBHeHHH, popmyna Kpamepa, pyHaamMeHTanbHas
CHUCTEMa pelIeHnuH, oOIIee pemeHne OJHOPOJHON CHUCTEMBbl YpaBHEHUW, CBOWCTBO pEIICHUMN
HEOJTHOPOJHOM CHUCTEMBl ypaBHEHWH, CKaSIpHOE TPOM3BEACHUS, EBKIHIOBO IPOCTPAHCTBO
(mpumepsl).

Teopema 1 Jlannaca o gerepmuHanTe (0€3 10Ka3aTEIHCTBA)

Teopema 2 O gerepMuHaHTE IPOU3BEACHUS MATPHIL

Teopema 3 O cymniectBoBaHMM 00paTHON MaTpPHULIbI

Teopema 4 O nuHEWHON 3aBUCUMOCTHU CTPOK

Teopema 5 O 6a3ucHOM MUHOPE

Teopema 6 O geTrepMUHAHTE MaTPULIBI PABHOM HYJIIO

Teopema 7 O nuHENHHOM 3aBUCUMOCTH BEKTOPOB

Teopema 8 O koopaMHATaX BEKTOpA B JaHHOM Oa3uce

Teopema 9 O0 nzomopdu3Me INHEHHBIX TPOCTPAHCTB

Teopema 10 O npsiMoii cymme JTMHEHHBIX IPOCTPAHCTB

Teopema 11 O pazmepHOCTH O0BEANHEHNUS U TIEPECCUEHUS JTMHEHHBIX TPOCTPAHCTB

Teopema 12 Kponekepa — Kanemuu

Teopema 13 O pemrenust OTHOPOAHON CUCTEMBI YPAaBHEHUH.

Teopema 14 O nepaenctse Ko — ByHsikoBckoro

Teopema 15 O cBoiiCTBE OPTOTOHATILHON CUCTEMBI BEKTOPOB

Teopema 16 O nerepmunante maTpuusl ['pama

Teopema 17 O cymiecTBOBaHHHM OPTOTOHAIBHOTO Oa3mca
4. ®OPMbI TIPOMEXYTOUYHOI'O U UTOI'OBOT'O KOHTPOJIA

®dopma IPOMEKYTOYHOTO KOHTPOJISI — KOHTPOJIbHBIE paOOTHI.
@dopma UTOrOBOr0 KOHTPOJIA — DK3aMEH.
Bpemsi, ycnoBus npoBeAeHHMS M CHCTEMA OLEHOK IIPU HMTOINOBOM KOHTPOJIE COOTBETCTBYIOT

CTaHJIapTHBIM paMKaM MpoBeACHUs ceccuu Ha gusndeckoM (pakynbrere @I'BOY BIIO “UT'Y”.
5. YYHEBHO-METOIUYECKOE OBECIIEHEHUE KYPCA

WNHTEepHET-UCTOYHUKHU: CAalIT yHUBEpPCUTETa WWW.ISU.TU, AJIEKTpoHHAast OubnunoTeka elibrary.ru.
O6opynoBaHue: ayTuTOPHS C MYJIbTUMEINUHBIM 000PYI0BAHUEM.

Marepuansl: yaeOHO-METOJMUECKUE TOCOOHS, TECTOBBIE 3a/IaHUs, KOHTPOJILHBIC 3aaHUs JIJIS
ayJTUTOPHOM U CaMOCTOSATENILHON pabOThI CTYIEHTOB.
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