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1. leqm wm 3amaum JUCUMILVIMHBI, e€e MeCTO B Y4eOHOM mpouecce,
TPeOOBaHUsI K YPOBHIO OCBOCHMS COIePKAHUS AUCHUILIMHBI

1.1. Hean u 3a5a4M U3y4eHHUs TUCHUTITHHBI

Jucrunmuaa "Anrebpa" oOecnedynBaeT mpuHoOpeTEeHHWE 3HAHWK W YMEHHHA B
COOTBETCTBUH C TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM, SIBISIETCS OJTHOU
n3  0a30BBIX AWCHUIUIMH  (YHAAMEHTAIBHOTO  00pa3oBaHMs,  COACUCTBYET
(hOpMUPOBAHUIO MHPOBO33PEHHUSI U PA3BUTHIO JIOTHUECKOTO MBIIIUTICHHUS.

Heap nucuuniauHbl — odecnieyeHne GyHIaMEeHTaIbHON OJTOTOBKU CTYEHTOB
B OJIHOM M3 BAXHEWIIMX 00JacTel COBPEMEHHON MAaTeMAaTHKH; M3y4CHHE OCHOB
KJIACCUYECKOH M COBPEMEHHOW anreOphl; 0OydeHHE OCHOBHBIM  aireOpanyecKum
METOJIaM PEeIIeHUS 3a7]a4y, BO3HUKAIOIIMX B IPYTUX MaTEMaTUYECKUX TUCIUILUINHAX U
B IIPAKTUKE; 3HAKOMCTBO C UCTOPUEH pa3BUTHSI anTreOphl.
3agauu AUCHMILINHBI:
® PaCKpBITh POJib anreOpsl B (QyHAaMEHTATHHON W MPUKIATHOW MaTEeMaTHKE,
chopMyIupOBaTh OCHOBHBIC 3aJladydl  KJIACCMUECKOW UM COBPEMEHHOM
anreOpsl;
® U3Y4YUTh OCHOBHbIE alreOpandyeckue CTPYKTYpbl: TPYMIbI, KOJbLA, MO U
JINHEHBIE TPOCTPAHCTBA

1.2. TpeOoBaHusd K YPOBHI0O NOATOTOBKH CTYAEHTAa, 3aBepPIIMBIICr0 HM3y4YeHHE
AAHHOM AU CHUILTUHBI

CTyILeHTLI, 3aBCPIIMNBHINC U3YUCHUC I[aHHOﬁ JUCHUITIINHBI, JOJI?KHBI:

Nmeth nipeacrasiienue:

® 0 3HAYCHHMHM aNredphl, ee MecTe B cucTeMe (pyHIaMEHTaIbHBIX HAYK U POJIH B
pElIeHNU IPaKTUYECKUX 3a/1a4;

® 0 METOAOJOTMYECKHX BOMPOCaX MAaTEMATUYECKUX TUCIUIIINH.

3HaTth:

e 0a30ByI0 TEPMHHOJIOTHIO, OTHOCSIIYIOCS K KIACCHYECKHMM W COBPEMEHHBIM
pasaciiamMm anre6p1>1, OCHOBHBIC MOHATUA U TCOPCMbI JUCIUILIINHBI;

® OCHOBHBIE CBOWCTBa Ba)XHEHIMX anreOpanyecKux CTPYKTyp (IpyImm, KoJell,
moJiei);

® OCHOBHBIE anropuT™mbl anreOpsl (meron [laycca, anroputm EBkimna,
OTJIeJIeHHEe KpaTHBIX MHOXKHUTEJICH MHOTOwIeHa, cxema ['opHepa, u T.1.);

Ymern:

® OIEpHUPOBATH C NOACTAHOBKAMH, MHOIOWIEHAMH, MATPULIAMU;

e pelaTh CUCTEMBI JINHEWHBIX YPAaBHECHU;

® HAXOJUTh KaHOHWYECKHE (HOPMBI JTUHEWHBIX MpeoOpa3oBaHUil (>KOpAAaHOBA
¢dbopma MaTpuIs);

® IIPUMCHATh OCHOBHBIC IOHATHS W TEOPEMBI TUCLUUIUIMHBI IIPH PEIIECHUU Kak
anreOpandecKux 3a1ad, Tak ¥ 3a/1a4 CMEKHBIX JTUCIUILIINH.

1.3. CBs3b ¢ npeAIIeCTBYIOMMMY M CHUIIIMHAMH

JucrunnuHa "Anre6pa" mMeeT pa3HOCTOPOHHHE CBSI3M CO MHOTHMH JIPYTUMHU
MaTEMaTUYECKUMH U CHELMAIBHBIMHU JUCHMILUIMHAMH. JIMCUMIIMHA OCHOBBIBAETCA
Ha 3HAHWUU YUCJIOBBIX CUCTEM M (YHKIUI, M3y4EHHBIX B CPEIHEH IIKOJe, a TaKKe B
HECKOJIBKUX TEPBBIX TeMax Kypca "Maremarnueckuil aHanu3", TakKe UCIOJIb3YeTCs
Teopus MpeAesoB U3 3Toro Kypca. Ilpu n3ydeHnn JIMHEHHBIX IPOCTPAHCTB B anredpe
LIMPOKO UCIOJB3YIOTCS 3HAHUSI, YMEHUS U HarJIsAHbIE IIPEJICTABICHUS, IOJyYEHHBIE
CIIyIIATEISIMU MPU M3YYEHUU TMPSIMON M IUIOCKOCTU B QHAIUTUYECKOM F€OMETPHH.
[Ipy W3y4eHWHM MHOTOWIEHOB B aireOpe HMCHOJIb3yeTcsl JOKa3bIBaeMas B TEOPHH
GyHKIMI KOMIUIEKCHOTO TEepeMeHHOro Teopema laycca O CyIIeCTBOBaHUU
KOMIIJIEKCHOTO KOPHSI MHOTOWJIEHa ¢ KOMILIEKCHBIMHU Kod(¢urmentamu. Taxxe npu



M3YYEHUH KOHEYHBIX a0eleBBbIX IPyNI U KOHEUHBIX MOJeH HCHOJB3YIOTCS TEOpHUs
pelIeHHs CPaBHEHUH U TEOPETUKO-YUCIIOBBIE (PYHKIIMHU, U3ydaeMble B Kypce «Teopus
YHUCEI.

1.4. CBs13b ¢ NOCJAEAYIONIUMH TUCHUILTHHAMH

[Tonydyennbie B anreOpe 3HAHUS MO KOHEYHOMEPHBIM MPOCTPAHCTBAM Hall
MPOM3BOJIBHBIMU  TOJISIMA ~ CIyXaT 0a30i Ui W3Y4YeHHUS [IEWCTBUTEIBHBIX H
KOMIUIEKCHBIX MPOCTPAHCTB B Kypce "Maremarndeckuil aHaiu3". 3HaHUS U3
anreOpbl 0 TEOPUU MHOTOWIECHOB, KOJIEIl M TPYIII HIMPOKO UCHOJIB3YIOTCS B Kypcax
"MaremaTuueckas JIOTUKa U Teopusi aaroputMmoB" U «JlUCKpeTHass MaTeMaTuKay mpu
M3Y4eHUHU OyJeBbIX W MHOTO3HAYHBIX (PYHKIMHA, a TakXKe MpU H3yYECHUU TEOPHUH
rpadoB. Teopus pemieHUs cHUCTEM JMHEHHBIX YpaBHEHHUW, a TaKXKe Teopus
KBaJIpaTUUHBIX (OpM SBISIOTCS 0a30il IS UCCIIEAOBAHUS TEOPETHUYECKUX 3a]ad B
Kypce «AHaJIUTHYECKass TEeOMETpHs». 3HAHMS W YMEHUS TI0 HAXOXKICHUIO
KOPAAHOBOM (QOPMBI MaTPULIbI HCIOJB3YIOTCA MPH PEIICHUH CUCTEM JHUHEHHBIX
muddepennmanbabx ypaBHeHu. Kype "AnreOpa" sBisercs 0a30BBIM Ui MHOTHX
CHELUAaIbHbIX TUCLUIIINH.

2. Copep:kanne IUCHUNTHHBI

2.1. O0bemM IUCUUIJIMHBI M BUbI y4eOHOH padoThI (B Yacax)

OYHA ®OPMA OBYYEHMUA, 1-i1 cemecTp - 3a4eT, IK3aMEH, 2-ii CEMECTP —
9K3aMeH

Bup 3ansaTui Beero CemecTpsl
yac.
1 2
Bcero aynutopHbIX 3aHITHI 140 72 68
Jlexun 70 36 34
JlaGopaTopHbie 3aHATHS 70 36 34
CamocrosiTenbHast paboTa, BCEro 96 54 42
Bcero no nucuumninae 236 126 110
By uroroBoro koHTpoIIs (3a4€T, HIK3aMEH) 3auer, FK3aMeH AK3aMEH

2.2. Pa3gesnsl AMCOUILINHLI H BUABI 3aHATHH

Ne Pa3gennl 1MCcHHIINHBI Jlexknuu Jladopatopnrre
3aHATHUSA
1. Teopust onpeaenuTeneit 8 12
2. CucreMbl TMHENHBIX YpaBHEHUH 4 6
3. Anrebpa MaTpuIl 6 6
4. KoMmuiekcHble yncna 6 6
5 I'pynmsl 8 2
6 Konb110 MHOTOUYJIEHOB 8 10
7 JIunHeiHble NpOCTpaHCTBA 7 8
8. JIvHeiHbIe onepaTopel 9 6
9. KBangparuunsie popmbl 8 6
10. | EBKIMAOBBI M YHUTAPHBIE MPOCTPAHCTBA 6 8




2.3. JIekunoHHbII Kypc

TEMA 1. TEOPU S OIIPEJEJIUTEJIEN

Onpedenumenu BTOpOro u TpeThero nopsaxos. IIpaBmio Kpamepa nns cucrem
JIMHEMHBIX YpaBHEHUM BTOPOTO U TpeTbero mnopsakoB. [Ilepecmanoeku u
nOOCMAaHO6KU, WX YETHOCTh. VI3MeHEeHue YeTHOCTH MEepEeCTaHOBKH IIpHU
Tpancno3unuu. Onepanun ¢ NOJCTAHOBKAMH: IPOU3BEIEHHUE MTOCTaHOBOK, OOpaTHas
M0/ICTaHOBKA. YETHOCTh NPOU3BEAEHUS OJCTAHOBOK.

Onpeodenenue oOemepmunanma n-ro nopsanka. CBOWCTBA  ONPEACTUTENS:
HEU3MEHHOCTb IPY TPAHCIIOHUPOBAHHMM, TPAHCIIO3ULUS JBYX CTPOK ONPEAEIUTENS U
clleicTBUE 00 ompezenuTene ¢ AByMs OJUHAKOBBIMHM CTPOKAaMH, YMHO)KEHUE CTPOKH
Ha YHCJIO U CIEACTBHE 00 OompeAenuTese ¢ JIByMs MPONOPLHUOHAIBHBIMUA CTPOKAMH,
CyMMa oOIpelenuTened, JHUHEHHas KOMOMHAaIMA CTPOK M DJIEMEHTapHbIE
npeoOpa3oBaHusl CTPOK onpexaenutens. Muunopsl u anzedopauueckue OONOJIHEHUS.
Teopema o pasnoxkeHMM onpenenurens Mmo cTpoke. PaznokeHue Hynas ¢ MOMOIIBIO
IByX CTpok onpenenurens. Omnpenenurens Banaepmonna. Teopema Jlamaca.
Bbruuciienne TpeyrosbHbIX M KJIETOYHO-JUAroHalbHBIX olpenenureneil. BriBox
dopmyn Kpamepa [u1st perieHus KBaIpaTHBIX CUCTEM JIMHEWHBIX YpaBHEHUI.

TEMA 2. CICTEMBI JIMHEMHBIX YPABHEHUU

Knaccudukanum cuctem nuHEHHBIX ypaBHeHHH. OCHOBHAs W pacIIMpEHHAS
MaTpPHIIBI CUCTEMBI JINHEHHBIX YPaBHEHH. DIEeMEHTaApHbBIE MPEOOPA30BAHMS U METO
l"aycca pemieHus cUCTEM JTMHEUHBIX YPABHEHUM.

Apugmemuueckoe n-mepnoe npocmpancmeo. CyMMa BEKTOPOB UM YMHOXKECHHE
BEKTOpA Ha YUCIIO. JIuHenHasa 3a86UcuMOCmb 1 HE3A6UCUMOCHb BEKTOPOB, IIPUMEDPBI.
Jlemma o 3amene u cieAcTBUsA W3 Hee. Panr m Gasuc cuctembl BeKTOpoB. basuc u
pa3MepHOCTh BEKTOPHOI'O IPOCTPAHCTBA.

Pane mampuyvi. Teopema o0 paHre Marpuipl. PaHr TpaHCIOHMPOBAHHOU
matpunbl. Teopema Kponekepa-Kanemnu (KpuTepuil COBMECTHOCTH CHCTEM
JUHEWHBIX ypaBHEHUM ). JInnelnbie GopMbl U X cBolcTBa. CBOOOHBIC U 3aBUCUMBIC
nepeMeHHble B cucteMe. OMHOPOJHBIE CUCTEMbI JUHEMHBIX YpaBHEHUN U CBOMCTBA
UX peueHul. @DynoameHmanvHaa cucmema peuwieHull OIHOPOAHON CHUCTEMBI
JUHEUHBIX ypaBHeHMH. CTpykTypa OOIIEro pemeHUus HEOJHOPOJHON CHUCTEMBI
JINHEMHBIX YpaBHEHUH.

TEMA 3. AJITEBPA MATPUI]

Onepayuu ¢ mampuyamu: ONPENCICHAS CYMMbl U MPOU3BEACHUS IBYX MAaTpHII,
YMHOXKEHHE MaTpuil Ha uyucino. CpoiictBa »THX omepanuii. Teopema 00
aCCOLIMAaTUBHOCTH IMPOMU3BEIEHUS ABYX MaTpull. lIpumepbl HEKOMMYTAaTHUBHOCTH
MIPOU3BEACHUS IBYX MaTpull. Teopema 00 orpenenuTese Nponu3BeIeHHUs KBaIPATHBIX
Martpull. CBsI3b TPAHCIIOHUPOBAHUS C YMHOKEHUEM MATPHII.

Anzebpa Keaopammuplx mampuy HaJ TPOU3BOJIbHBIM NojieM. EnqunnyHas marpuna
u ee cBoictBa. JleBas u mpaBas oOpaTHble MAaTpULbl, HX COBIMAJCHHUS.
EnuncTBeHHOCTH 00paTHO# MaTpuibl. CBA3b 00paIIeHUsI MATPUIBI C YMHOXKEHUEM H
TpaHcrioHUpoBaHUeM. Kpurtepuii cymiecTBOBaHUS OOpaTHOW MaTPHIIBL. AJTOPUTMBI
HaXO0XXJIeHU 00paTHON MaTpHIbl. Perenne MaTpuyHbIX YpaBHEHHH.

TEMA 4. KOMIUIEKCHBIE U1 CJIA

Akcuomot Konvya, axcuomvl nonsn. llpuMepsl koselr W moiiel (Tojie M3 IBYX
3JIeMEHTOB). BBelleHHe Mol KOMIUIEKCHBIX YHCEN KaK MPOCTOTO PaCIIMpPEHUs MOJIs
NEWCTBUTENBHBIX YUCEN. Acedpauyueckan popma KOMIUIEKCHOTO YUCIA: CI0XKEHUE,



YMHOXKEHHUE, ICIIEHNE KOMIUIEKCHBIX 4ucen. V3BiedyeHne KBagpaTHOTO KOpHS W3
KOMIIJIEKCHOTO YucIa B ainredpanyeckoil popme. ConpspkeHHOE KOMITJIEKCHOE YHCIIO
U ero cpoiictBa. M300paxeHne KOMILJIEKCHBIX YMCENT Ha IUIOCKOCTH, MOXYJIb U
apryMeHT KOMIUIEKCHOTO uHcia. ITpuzonomempuueckas popma KOMIUIEKCHOTO
qucaa: YMHOXEHHME M JIeJIEHHE 4Yucell B TpUroHomeTrpudeckoil ¢opme. dopmyna
MyaBpa. M3BnedueHne KOpHS n- CTENEHM M3 KOMIUIEKCHOro uucia. KopHu u3
eauHUIBI U uX cBoicTBa. I[lepBooOpasHbie KOPHH, KPUTEPUH TNEPBOOOPA3ZHOCTH
KOpHs. DKCIIOHEHTa KOMIUIEKCHOTro uucia. Popmyna Oiinepa. IknoHeHyuanivHan
¢opma KOMITIIEKCHOTO YHUCIIA.

TEMA 5. I'PVIIIIbI

Onpeoenenue epynnel, Ilooepynnwui: onpenenenus u npumepsl. Llemas crenenb
JJIeMeHTa M ee cBoiicTBa. Llukianueckas MOArpyMIa, MOPOKIACHHAS 3JIEMEHTOM
rpynnsl.  [lopsmok  siemeHTta: omnpeneieHHe, MpUMEpPbl U SKBUBAJCHTHAs
XapakTepucTHka. JIeBble 1 mpaBble CMEXHBIE KJIACCHI MO MOATPYIIIE: OIpeeIeHNUE,
npuMepsl, cBoicTBa. Teopema Jlarpanxka. Koncmpykyus ¢hakmop epynnwi, TIpUMEPHI:
IpyIIa BEYETOB MO0 MOAYIIO. [ omomopghusmsl epynn M UX IeMEHTapHbIE CBOWCTBA,
npumepsl.  Sapo wm  obpaz romomopdusma, npumepbl. Kiaccudukamms
roMoMOp(hU3MOB: MOHO-, 3ITH-, U30oMopdu3M. Kpurepuii Monomopduzma

TEMA 6. KOJIbIIO MHOI'OYJIEHOB

Konvyo mnozounenoe om 00noit nepemennoil (CBOMCTBa Onepaluid CIOXKEHUS,
YMHOKEHUS IByX MHOTOWIEHOB) HaJl MPOU3BOJILHBIM MojeM. CTeneHb MHOTO4YJIeHA U
ee cBolicTBa. JleneHnue ¢ octarkoM. OTHOLIEHUE NEIMMOCTH. ACCOLUHUPOBAHHOCTD.
HanGonpmmii oOmmii nenuTenb, anropuT™ EBKIHAa W pacHIMpeHHBIA alTrOpPUTM
EBknupma. B3auMHO mpocTble MHOrOWIEHbl M HMX CBoWcTBa. HempuBomgumeblie
MHOT'OWIEHBI, PAa3JI0KEHUE MHOIOWJIEHAa Ha HENPHUBOJAMMBIE MHOXWTEnU. KopHu
MHorouneHa. Teopema be3y, cxema I'opHepa. KpaTHOCTh KOpHS, KpaTHOCTb
HenpuBoguMoro MHoxuTend. [loHmxkenne kpatHocTy npu U depeHIMpoOBaHUH IS
ciiy4yasi TIOJISI XapaKTepUCTUKH HOJb. Pa3nokeHne MHOrousjeHa Ha JIMHEHHBIC
MHOXKUTEIM HaJ TOJeM KOMIUIEKCHBIX YHCEJ, OCHOBHas Teopema ajireopsbl.
HenpuBoauMbie MHOKUTETN HaJ MOJEM JACHUCTBUTEIBHBIX YUCEN.

Mmuozounenvt ¢ payuonanvhHvimu  KoIpguyuenmamu.  IIpuMUTHUBHBIC
MHOrouieHsl, jemma ["aycca. CBsi3b NPUBOJUMOCTH EIOYUCICHHBIX MHOTOUYJIECHOB
HaJl KOJIBIIOM LIEJIBIX YHUCE C UX IPUBOJAMMOCTBIO HAJl TIOJIEM PALlMOHAIBHBIX YHCEIL.
Payuonanvusle Kopnu MHOTOWIEHOB C PAaLUUOHAIBHBIMH KOX(PQPHUIMEHTAMH U
ANTOPUTM MX HaxoxaeHus. Kpurepuii Di3eHmTeiHa HENPUBOJAUMOCTH MHOTOUWIEHA C
[ETBIMU K0P PUIHEHTaMHU, HETPUBOAUMOCTH KPYTOBOTO MHOTOUJICHA.

TEMA 7. JINHEMHBIE [TPOCTPAHCTBA

AKcuomsl UHENIHOZ0 NPOCMPAHCMEA W TPOCTEHIINE CICICTBAA W3 HHX.
IIpuMepsl NMHEMHBIX NPOCTPAHCTB. JIMHEHHas 3aBUCUMOCTb BEKTOpPOB. JleMma o
3aMEHE M CIeACTBUs U3 Hee. basuc u pasmepnocmp JIMHEHHOTO IPOCTPAHCTBA,
npuMepbl OECKOHEYHOMEPHBIX JIMHEHHBIX MpOCTpaHcTB. Koopounamwl eexkmopa,
JEeUCTBUS HaJ BEKTOpPAMHU B KOOpAMHaTax. MaTpuia nepexoja oT OJHOro 0Oasuca K
Ipyromy, ee cBoMcTBa. MI3MeHeHne KoopIuHaT BeKTopa MpH 3aMeHe 0asuca.

Jluneitnvie noonpocmpancmea, nuHeiHas 00071049Kka U Apyrue npumMepsl. Jiemma
0 JomoyiHeHHH Oa3uca MOANPOCTPAHCTBa 10 Oa3uca mpocTpaHcTBa. JleicTBus Hax
JUHEMHBIMU MOANPOCTPAHCTBAMU: IIEPECEUEHUE U CyMMa. Teopema O pa3sMEpHOCTH
CyMMbI mnoanpocTtpaHcTB. IIpsmas cymma NOANPOCTPAaHCTB, KPUTEPUU MPSAMOU
CYMMBI.



TEMA 8. JIUHEMHBIE OITEPATOPEI

OnpeneneHre U NMPUMEPHl JIUHEUHBIX Omoodpaxcenuil (onepamopos). 3ananue
JUHEWHOTo oreparopa oOpazaMu Oa3HMCHBIX BEKTOPOB. Snpo u oOpa3 JMHEHHOro
orepaTopa: onpejeseHus 1 cBoiicTBa. Teopema o0 CBA3M pa3MepHOCTe sapa u odbpaza
nuHeWHoro omeparopa. Knaccudukanus JTUHEHHBIX OTOOpaXKEHWMA: 3MU-, MOHO- U
M30MOpPGU3MBI, KPpUTEPUH H30MOpdu3Ma, U30MOP(HHOCTh JIMHEHHBIX IMPOCTPAHCTB
JAHHOM KOHEYHOU Pa3MEpPHOCTH HaJ JaHHBIM I10JIEM.

Konvyo snoomopgpuszmoe nvHeriHOro npocTpaHcTBa. Mampuuya onepamopa B
JaHHOM Oasuce. MaTpullbl CYMMBbI, NPOW3BEIEHUS JMHEHHBIX OINEpPaTopoB U
IIPONOPLIMOHAJIBHOTO omeparopa. V3MeHeHMe MaTpulbl oOlepaTopa IpHU 3aMEHe
6as3uca. [TomoOHBIC MATPHUIIBIL.

Cobcmeennvle uucna u coOCmeEeHHble 6EeKmOpbl IJIMHEHHOIO oOleparopa.
Xapaxmepucmuueckuili MHO204/1eH TUHEWHOTO ONEpaTopa U ero BhIYMCIIEHUE (ClIeN
U OIpPEAETUTENb JIMHEWHOTO omneparopa). XapakTepUCTUYECKUE KOPHHU JIMHEHHOTO
orepaTopa U UX CBS3b C COOCTBEHHBIMHM 3HAUEHHUSMHU 3TOTO Omeparopa. AJNTOPUTM
HAXOXXJICHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX YMCEN JIMHEWHOTO OmepaTopa,
3aJIaHHOTO MaTpulled B JaHHOM Oasuce. CBoiicTBa COOCTBEHHBIX BEKTOPOB,
OTBEYAIOLIUX OIHOMY M TOMY € COOCTBEHHOMY YHCIY, @ TaKXe pa3IHuHbIM
cOOCTBEHHBIM unciaM. JIMHeWHbIe onepaTopbl ¢ MPOCTHIM CIIEKTPOM U MPUBEACHHE
UX MaTpHIbl K JUaroHaJIbHOMY BUTY.

TEMA 9. KBAAIPATUYHBIE ®OPMbI

[Tonsitue ¢dopmbl n-i  CTENEHU, KeaopamuyHas opma, MaTpuia ee
KO3 PHUIMEHTOB, MaTpU4yHas 3alUCh KBAaAPAaTUYHON (OPMBL. DKBUBAIEHTHOCTD
KBaJIpaTUYHBIX (QOpPM, CBSI3b MEXKAY MaTpHUIlAMH SKBUBAJICHTHBIX KBaJApPAaTUUHBIX
dbopM. Pane xBaapaTUIHON (HOPMBI, €r0 MHBAPHUAHTHOCTH B KJIACCE SKBHBAJICHTHOCTH,
perynspHble KBaapaTuuHble (Gopmbl. KaHoHuueckuil BUJ KBagpaTUYHOH (HOPMBI.
OcHoBHasi TeopemMa O KBaapaTU4HbIX (opmax (meton Jlarpamxka mpuBeAcHUS
KBaJpaTUIHON (OPMBI K KAHOHMYECKOMY BHITY).

Komnnexkcnovle keadpamuunvlie ¢Hopmpl: HOPMAIbHBIM KAaHOHUYECKUU BHI,
KpUTEpU  HSKBUBAJIEHTHOCTH ABYX  ¢opM, KilaccUPHUKAIUs  KOMIUIEKCHBIX
KBaJPaTUYHBIX (POPM.

Bewecmeennvie keadpamuunvie Gopmul: HOPMaAIbHBI KAaHOHUYECKUM BHI,
MOJIOKUTEIIBHBIN U OTPULIATENIbHBINA UHOEKCbl UHEPUUU, CUCHAmYpPA. 3aKOH NUHEPIUH
JUIS  BEIIECTBEHHBIX KBaJgpaTU4YHBIX (OpPM U KpUTEpUH SKBUBAJICHTHOCTH.
Ilonoscumenvno onpeodenennvle KeaopamuuHnvie ¢QOopmul: Ba OIPEICICHUS.
Kputepuit CunbBecTpa Noa0XKUTEILHON ONPEAETICHHOCTH.

TEMA 10. EBKIIMIOBbBI U YHUTAPHBIE [TPOCTPAHCTBA

Ckanapuoe npousgedenue 1 ero cBoiictsa. IIpuMeps! €BKINAOBBIX U YHUTAPHBIX
npoctpancTB. IlpeBparieHne KOHEYHOMEPHOTO MPOCTPAHCTBA B  €BKIIMJIOBO
(YHHTapHOE) TPOCTPAHCTBO. JlnuHa BekTopa W HOPMHpPOBAaHHE BEKTOpA.
OpTOoroHaJIbHBIC CHCTEMBl BEKTOPOB M HX CBoOWcTBa. OpTOroHANBbHBIA 0aswc,
OPTOHOPMHPOBAHHBIA 0a3MCc M HX CYLIIECTBOBAHHE: MPOIECC OPTOrOHATU3AIMH.
OpToroHanbHOe  JOMOJHEHHE  JIMHEWHOTrO  MOJIMPOCTPAHCTBA  EBKJIMA0BA
MPOCTPAHCTBA, OPTOTOHATIBHAS TPOEKIUS BEKTOPA Ha MOAIPOCTPAHCTBO.

JluneiiHast 3aMeHa, COXpaHAIOIIas CyMMY KBaJpaToB, U OPTOTOHAIbHBIE MATPHIIbI:
3KBHUBAJICHTHBIC ONpCACIICHUA u CBOMCTBA. ManI/II_U:I nepexona oT
OPTOHOPMHpOBaHHOro 0a3uca K JpyroMy OpPTOHOPMHpPOBAHHOMY  0Oa3ucy.
Opmoczonanvnvie npeodpazoeanus €BKINJOBA TNPOCTPAHCTBA U HUX CBOWCTBA.
Cummempuueckue npeodpazoeanus €BKINJOBA MPOCTPAHCTBA W UX CBOICTBa:
MaTpulla CHUMMETPUYECKOTO TpeoOpa3oBaHUsl B OPTOHOPMHPOBAHHOM Oasuce,
XapaKTepUCTHUECKHE KOpHH CUMMETPUYECKOTO npeoOpa3oBaHus,
JMAarOHAIN3UPYEMOCTh CHUMMETPHUYECKOTO MPeoOpa3oBaHMUs.



2.4. IlpakTHyeckne (CeMMHAPCKHUE) 3aHATHS
[IpakTuueckue (CeMHUHAPCKKUE) 3aHATUS IO JUCIUILIUHE HE MPETYCMOTPEHBIL.
2.5. JlaOopaTOopHBIil NPAKTHKYM
Ne Ne Kon-Bo
HaunmenoBanme mabopaTopHbIx paboT
/Tl | TEMBbI 4acoB
NepBhIil ceMecTp
1 1 2 Onpenenurenu 2-ro U 3-ro nopsaaka, Meroq Kpamepa, meton 'aycca
) 1 ) [lepecraHoBKH WU _TOACTAHOBKM, WX  HETHOCTD. Omnpenenenue
OTIpEeIeNIUTENSI , CBOWCTBA ONpeAeNuTeNen
3 1 2 BrprunciieHne 4mCIOBBIX ONpEAEIUTENEH
4 1 2 Teopema Jlannmaca. OnpenenuTtenn n-ro nopsjaKa
5 1 2 Onpenenureny n-ro nopsaxKa
6 1 2 KonTtposnpHas pabota
7 2 2 Panr maTtpuiie
] 7 2 Pewenne OJHOPOIHBIX CUCTEM JIMHEHUHBIX YpaBHEHUM.
DyHIaMeHTAIbHAs CUCTEMA PEIICHUN.
9 2 2 PewieHne cucTeM JTMHEHHBIX YPaBHEHUH B BEKTOPOM BUJE .
10 3 2 Anrebpa MaTpHIl
11 3 2 Ob6parHas maTpuna. PerieHre MaTpU4HbBIX ypaBHEHUH
12 | 2,3 2 KonTponpHas pabora
13 4 2 KomMiiekcHble ynciia 1 AeiiCTBUSA Hal HUMU
14 4 2 . KopHM 13 KOMIIJIEKCHBIX YHCET
15 4 2 KoHnTtposbHas pabota
16 5 2 ITonsitue rpynnsl. [IpuMepsl rpymi.
17 6 2 JemumocTth MHOTOWwIeHOB. Cxema ['opHepa
18 6 2 KpaTHOCTh KOpHS MHOrOuJI€Ha
BTOPOM cemecTp
19 6 2 Anroput™m EBknuna. HenprBoariMbie MHOTOUJIEHBI
20 6 2 MHoro4ieHsl ¢ HeNbIMH KOQPHUIHEHTAMU
21 6 2 KoHnTtposbHas pabota
22- 7 4 basuc wu pasmepHocte. Cymma M IepeceuyeHUE JIMHEHHBIX
23 MOJITPOCTPAHCTB
24- 7 4 3ameHna 6a3uca. Matpuiia nepexo/ia
25
26- ] 6 Marpunia nuHeitHoro omeparopa. (CoOCTBEHHBIE BEKTOpPHI M
28 COOCTBEHHBIC 3HAYCHUS
29- KBaaparuunbie popMbl
9 4
30
31 6-9 2 KoHnTtposbHas pabota
32- EBKJIMIOBBI IPOCTPAHCTBA
10 6
34
35 10 2 KonTtposnpHas pabota

3. Opranuszanms TeKylero U NpoMe;KyTo4HOro KOHTPOJIsi 3HAHUM

3.1. KonrpoabHbie padoThI

TemaTnka KOHTPOJIBHBIX pabOT Cpoku mpoBeaeHust Tembl
JUCIIATIIMHBI
1. Onpenenurenu nabopatopHas pad. Ne 6, 1
2. PaHr MaTpuIibl, CHCTEMbI TUHEHHBIX nabopaTtopHas pao..No 12 2,3




ypaBHEHUW, MATPUYHbBIE YPAaBHEHUS

(98]

. KommiekcHbie uncna naboparopnas pabd. Ne 15, 4

N

. MHOTOYJICHBI nabopaTtopHas pab. No21 6

. JIuneiiHble MPOCTpAHCTBA, KBaJpaTUuHbIE | JabopaTropHas pad. Ne 31 6.7.8.9
dhopmbl C 7

EBKIMAOBHI M YHUTapHBIE IPOCTPAHCTBA nabopatopHas pad. Ne35 10

3.1.1. Tloamepxkka camMOCTOATENbHOW pPadoTbl (COOPHHUKH TeCTOB, 3ajady,
YIpaKHeHUH H 1p.)
1. Koctpukun A.M. Coopuuk 3amau no anredpe. M.: ®us.-mar. nurteparypa,
2001.
2. ®annee H.K., Commuckuit WN.C. 3amaum mo Bwicmieit anrebpe. CIIO.:
WznarensctBo «Jlamby, 2001.
3. T'myxoB M.M., Enuzapos B.I1., HeuaeB A.A. AnreOpa: YueOHUK B 2-X TOMax.
Yactu I, II. — M.: I'enmnoc — APB, 2003.
4. TlpockypsikoB 1.B. COopHuK 33124 110 TuHEHHOM anredpe. M.: Hayka, 1984.
5. Jdemun W.B. 3amaum mo amrebpe. Camapa: MzmarensctBo «Camapckwuii
yHHUBepcHUTET», 1996. (VuebHoe nocobue)
6. Jlemun W.B., Pynman P.M. 3amaun mno nuHeliHoW anrebpe. Camapa:
WznarensctBo «Camapckuii yausepcutet», 2002. (Vuebnoe nocodue)

3.1.2. TemaTtuka pedeparon
Harnmcanune pedeparo 1o Kypcy He peIycCMOTPEHO.
3.2. KypcoBbie padoThI
Harnmcanue KypcoBbIX paboT 1o yueOHOMY IJIaHy HE IPEAYCMOTPEHO.

4. Jlureparypa:

4.1. OcHoBHas:

1. Kypomr A.I'. Kypc gvicueti aneebput. 12 uzo. Jlans 2003.

2. Koctpukun A.U. Beeoenue 6 anceopy. DUSMATIINUT, 2004.

3. ®agnees J.K., Comunckuii U.C. 3agaun o Beicmeit anredpe. CII6.: U3naTenscTBO
«JIaany, 2001.

4. ManbueB A.W. Ocnoswt 1uneinou anceopul. «Jlaub», 2009
4.2. JlonoJTHUTEIbHASI:

1. ITpockypsikoB U.B. Cooprux 3aday no nunetinot aneedpe.



