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1. HEJb U 3ATAYU OCBOEHUA JNCHUTIJIMHBI
Henap pucnumiIuHbl: QOPMHUPOBAHUE YHUBEPCAIBHBIX, OOIMIEIPOPECCUOHANBHBIX U
npo¢eCCHOHATIBLHBIX KOMIETEHIMH y CTYyIEeHTOB B Ipoliecce NpuoOpeTeH st MU 0a30BbIX 3HAHUN O
TEOPUHU BEKTOPHBIX MPOCTPAHCTB, TCOPUU MATPHIL, TEOPUH MHOTOUJICHOB, TEOPHH JEIIMMOCTH LENIbIX
qKcesl U TEOPUU CPABHEHUM.

3amauu:

1. ChopmupoBath y CTYyJICHTOB IPEICTABICHUS 00 OCHOBHBIX aJreOpandecKuX CTPYyKTypax.

2. ChopmMupoBaTh y CTYJECHTOB LIETHHOE NIPECTABICHNE 00 airedpe MHOTOWICHOB OT OJTHOM
Y HECKOJIBKHX TIEPEMEHHBIX, TCOPHH JCITUMOCTH LIEJIBIX YHCEN U TEOPUU CPABHCHHUH.

3. ChopmupoBaTh yMEHHS IPUMEHATh U3YUYECHHYIO TEOPHUIO K PEIICHUIO 3aja4y, B TOM YHUCIIE
AIIEMEHTAPHOH (U IIKOJIBHOM) MaTeMaTHKH.

4. 3yunTh crienuanbHbIe CIIOCOOBI PELLIEHUS YPABHEHUN B 1I€JIbIX, HATYPAJIbHBIX, IPOCTHIX
YHCIIax.

2. MECTO JJUCIAILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

Hucuumnnuna «Anrebpa u Teopusi 4YHCel» SBISETCS 4YacThio Y4YeOHOro IUIaHa IO
Hanpasienuio nonarotoBku 44.03.05 Ilemarormdeckoe oOpa3zoBaHue (C ABYMS HpOPHIAMHU
MoATrOTOBKM), ipoduin «Matematuka» u «Muapopmarukay. Juctumuna b1.0.07.04 «Anrebdpa u
teopust uncem» BkimodeHa B biok b.1 «/lucuumnunel (MOayn)» U SIBISIETCS COCTABHOW YacTbIO
pasnena «OOs3arenpHas 4YacTh», Moayis b1.0.07 «[IpeameTHO-MEeTOAMYECKUA MOAYJIL TIO
npodmtto Maremarukay. duciumnnuna peanusyercs B HTI'CIIM Ha kadenpe nHbOpMarmOHHBIX
TEXHOJIOTUH U (PU3NKO-MaTeMaTHIeCKOro 00pa3oBaHusl.

JlaHHast qUCLMIIIMHA JIOTHYECKH CBA3aHA C U3yUYEHHUEM MaTeMaTHYECKUX JUCLUIUIMH TaKUX
Kak «DJIEeMEHTapHas MaTeMaTuka», «Teopus BEpOSTHOCTEM M MaTeMaTU4YecKas CTAaTUCTUKAY,
«Matematnueckuii aHanmuz», «['eomerpus», «Teopust M MeToaMka OOYYEHHST MaTEMaTHUKE»,
«TeopeTnueckue OCHOBBI LIKOJIBHOM MaTeMaTHKW», «IIpakTMKyM pelIeHHs MIKOJBHBIX 3a4ad IO
MaTeMaTuke». JlucuuruiiHa moMoraer Tiay0)ke OcCBaMBaTh TEMBbl JJEMEHTApHOW MaTeMaTHKH,
Kacaroluecs: anreOpbl MHOTOUYJICHOB, TEOPUHM PEIICHUS CUCTEM JUHEHHBIX YpaBHEHUH, TEOPHH
BEKTOPHBIX [IPOCTPAHCTB, TEOPUU JI€TUMOCTH LIEJIbIX (HATYPAJIbHBIX) YUCEIL.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

[Iporiecc m3yueHUs TUCHMILIMHBI HAIpaBlieH Ha (OPMHUPOBAHME M PA3BUTHE CIICAYIOIIUX
KOMIICTCHITUH:

YK-1. CrocoOeH OoCymecTBIATh IMOWUCK, KPUTHYECKHH aHaJIM3 M CHHTE3 HWH(OpMaIuH,
MPUMEHSTh CUCTEMHBIN TOIXO0/ JJIsl PEIICHHUs TOCTABICHHBIX 3a/1a4.

OIIK-8. CrtocoOeH OCYIIECTBIATh MEeIarornuecKyro AesTeIbHOCTh HA OCHOBE CIEIIUATBHBIX
HayYHbIX 3HaHUM.

I1K-1. CnnocoGeH ocBanBaTh U KCTIOJIb30BaTh TCOPETUUSCKHUE 3HAHUS U MPAKTUICCKUE YMEHHUS
Y HaBBIKH B MPEAMETHOHN 00JIACTH MPU PEIICHUH MPOPECCHOHANTBHBIX 3a/1a4.

Kon Copeprxanue WHaukaTophl JOCTHKEHUS] KOMIIETEHLIUI

KOMITETECHINN KOMITETEHITNH

YK-1 YK-1. Cnocoben | VK-1.1. JlemoHCTpHpyeT 3HaHHE OCOOCHHOCTEH CHCTEMHOTO U
OCYILIECTBIIATH MIOWCK, | KPUTHYECKOTO MBIIUICHUS, apryMEHTHPOBAaHHO (OpMHUpYET
KPUTHYECKHH aHalu3 U | COOCTBEHHOE CYKAEHHE M OIEHKY HH(pOpPMaIuy, HTPUHAMAET
CHHTE3 nHpOpManuH, | 0OOCHOBAaHHOE PEIICHHE.
MIPUMEHSITh cucremusiii | YK-1.2. [Tpumenser norndeckue GOpMBI U IPOIETYPHI, CIIOCOOCH
MOAXOJ Ul pemeHus | K pedieKcHu MO MOBOJY COOCTBEHHOW M Uy>KOH MBICIHTEIHLHOMN
TIOCTABJICHHBIX 33/1a4. JIeSITEIIEHOCTH.




VYK-1.3. AHanu3upyer MHCTOYHUKM HHGOPMaUU C UEJbIO
BBISBJIICHUSI UX IPOTHBOPEUMH U TIOMCKA JOCTOBEPHBIX CYKACHUI

OCBaMBAaTh U MCIIOJIF30BATh
TEOPETHUYECKUE 3HAHHUA H
MPaKTHYECKNE YMEHHSA U
HaBBIKK B  IPEAMETHOH
obmacTh TpU  peIICHUH
npodeccHoHaNbHBIX 33/1a4

OIIK-8 OIIK-8. Crocoben | OIIK-8.1. TIlpumeHseT MeTOABI aHaiM3a IEJArOTHYECKON
OCYULIECTBJIATD CUTyaIlid, TpPOPECCHOHANBHOW  pedleKCHH  Ha  OCHOBC
MeJaroru4ecKyro CIIEHUANbHBIX HAyYHBIX 3HAHUWA, B TOM YHCIE B NPEIMETHON
JIEATENBHOCT, Ha OCHOBE | 00JacTH
CrenuanbHbIX  Hay4yHbIX | OIIK-8.2. [IpoekTupyer u OCYIIECTBIISICT y4eOHo-
3HaHHUH. BOCIIUTATENBHBIM IPOLIECC C ONOPOM Ha 3HAHUSA IPEIMETHOU
0o0JacTH, TIICHUXOJIOTO-TIENAarorTYeckue 3HAaHWS ©  HAy4YHO-
000CHOBaHHBIE 3aKOHOMEPHOCTH OPTaHU3AINH 00Pa30BaTEIHLHOTO
rpouecca
IIK-1 TIK-1. Crocoben | ITK-1.1. 3HaeT cTpyKTypy, COCTaB M IAHIAKTHUCCKUC CIMHHUIIBI

MpeAMETHOM 00JacTH (MPenoaBaeMoro MpeamMeTa).

[IK-1.2. YMeeT ocymecTBIsATs 0TOOP yU4eOHOTO COAEepIKaHUS IS
€ro0 pean3aliy B pa3INIHbIX (hOpMax 0OyUCHNS B COOTBETCTBHH C
tpeboBanusmu ®I'OC OO.

IIK-1.3. JemoHCTpHpYeT yMEHHE pa3pabaThBaTh pa3IHIHBIC
(GOopMBI yueOHBIX 3aHSATHH, NPUMEHATH METOIbBI, IPUEMBI H

TCXHOJIOT'HMHU 06y‘I6HI/IH, B TOM YHCJIC I/IH(i)OpMaHI/IOHHI)Ie.

B pe3ynbTaTe OCBOCHHSI TUCIUIUIUHBI CTYACHT JOJKEH:

3HaTh:

31. Bunapl cucteM JIMHEWHBIX ypaBHEHHUH, CIIOCOOBI UX PEIICHHsI, KPUTEPHH COBMECTHOCTH
CHCTEM.

32. OnpeaenuTenb KBaApaTHON MaTPHUIILI U €r0 CBOMCTBA.

33. JlelicTBus HaA MaTpPULIAMU, UX CBOMCTBA.

34. Buibl OCHOBHBIX aJIreOpandecKuX CTPYKTYp U UX CBOMCTBA.

35. JIunelinble mpeoOpa3oBaHusl BEKTOPHBIX IPOCTPAHCTB.

36. CBoiicTBa KOJIel] MHOTOYJIEHOB OT OAHOW U HECKOJIbKUX IEPEMEHHBIX.

37. Kputepuun TpPUBOAMMOCTH M HENPUBOJAMMOCTH MHOTOWIEHOB HAaJl OCHOBHBIMHU
YHCIOBBIMU MOJISIMU.

38. OmpezenieHne U MPOCTENIINE CBOWCTBA IETUMOCTH IIEJIBIX YUCEI.

39. AnroputMm EBKiuaa uist AByX HaTYypaJIbHBIX YUCET.

310. CBoiicTBa MPOCTHIX YUCEI, OCHOBHYIO TEOpEMY apu(METHKH.

311. Onpenenenuie U TPOCTEHIINE CBOMCTBA CPABHEHU.

312. CriocoOsI penieHust CpaBHEHUH ¢ IEpEMEHHOIA.

313. Ilenubie 1poOU, CBOKHCTBA MOAXOIAIINX IPOOEH.

Ymers:

V1. Pemate cuctembl JIMHEHHBIX ypaBHeHHi: wmeroaoM [aycca, meromom Kpamepa,
MaTPUYHBIM METOJIOM.

V2. Buucnsate  OnpeeauTeNnu:
packiaapiBasi o CTpOKe (CTOJIOIY).

V3. BeluucasaTh paHr MaTpUIbL.

V4. HaxoauTh MaTpuily, 0OpaTHYIO JaHHOM.

V5. BBINOIHATE CI0KEHUE U YMHOKEHHE MATPULL.

V6. Haxoaute HauOonplmmii OOIIWK NETUTENh W HAMMEHBIIEe 00Ilee KpaTHOE IBYX H
HECKOJIbKMX LEJIbIX YHUCEI WJIM MHOTOYJIEHOB OT OJHOM NEPEMEHHON C MOMOILBI0 aJropuTMa
EBxnnna.

V7. Otaenats KpaTHbIE HENPUBOAUMBIE MHOKHUTEIN MHOTOUJIEHA.

V8. PacknagpiBaTh MHOTOUJIEH 110 CTETICHSM JBYUJICHA.

V9. BolpaxxaTb  CHMMETPUUECKHE MHOTOWIEHBI 4Yepes
MHOTOYJICHBI.

V10. Onpenensith, KakKUMH CBOMCTBaMH 00NajaeT JaHHas OwWHapHas omepanus Ha
MHO’KECTBE, BUJI aJre0panyecKoil CTpyKTypbl, OTACIATH U30MOP(GHBIE CTPYKTYPHI.

[0 ONpPEAEIEHUI0, CBOAS K TPEYroJbHOMY BHUIY,

OCHOBHBIC CHUMMCTPHYCCKUC



V11. IlpoBeputs, ABISETCS JIU JAHHOE HATYPAIBHOE YUCIIO MPOCTHIM, COCTABHBIM.

V12. CocTtaBuTh KAHOHUYECKOE MPEICTABICHNE HATYPAJIBbHOIO YHCIIA.

V13. Haxomute HOJl 1 HOK ¢ nomonipto KaHOHMYECKUX MPECTABICHUH.

V14. HaxoauTp LenHy10 Ipo0b, B KOTOPYIO packiabIBaeTcs 3aJaHHOE palliOHaIbHOE YUCIIO.

V15. IlpuMeHATh CBOMCTBAa CPpaBHEHUI [UIsl PEIICHUs] YPAaBHEHUHN IEPBOM CTENEHHU C IBYMs
HEN3BECTHBIMHU BO MHOKECTBE LIEJIBIX YUCEN.

V16. IlpumensaTs TeopeMy Diinepa u Teopemy depma A1 BBIYUCIEHUS OCTAaTKOB OT JIETICHMUS.

V17. Pemlate CpaBHEHUsT NEPBOM CTENEHHM C IOMOIIBKD TEOPEMbI OJilliepa M CBOWCTB
MOIXOISAIINX APOOESH.

Buanern:

Bl. Pemiennss TMNMYHBIX 3a7a4 TEOPUU MHOTOYIEHOB, TEOPUU JEIMMOCTH LEJIBIX YHUCEIl,
TEOPHUH CPAaBHEHUI.

B2. HaBplkamMu NpUMEHEHMsI anmapara TEOpUU PEUICHMs] CUCTEM JIMHEHHBIX YpaBHEHH,
TEOPHH IETUMOCTH Y TEOPUU CPABHEHUH IS PEIICHUS PUKIAJIHBIX 3a7a4.

B3. HaBplkamu nprMEHEHUS amnapara MaTpHUL] ¥ CUCTEM JIMHEWHBIX YPaBHEHUHN JUJIS PELLIEHUS
MIPUKJIAHBIX 33]1a4, B TOM YUCJIE 337a4 AaHATUTUYECKON T€OMETPHUN.

B4. I[Ipuémamu caMmoopraHu3aluy 1 yMEHUSAMU CAMOKOHTPOJISI yUeOHOM e TeTbHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1. O0beM JUCHUIUIMHBI U BHbl KOHTAKTHON U CAMOCTOATEJILHOH padoThI
OO0mas TpyJO0eMKOCTh AMCLUHUIUIMHBI cocTaBiseT 12 3auéTHpix enuHul (432 dvacoB), ux
pacrpeiesieHre 1o Bujgam padoT npencraBieHo B Tadiuie No 1.

Taosma Ne 1

PacnipenesieHue TpyA0eMKOCTH JUCHHUILIMHBI IO BHAaM padoT

dDopma obyueHus
Bug pabotsr OuHas
3 cemectp | 4 cemectp | 5 cemecTp | 6 cemecTp Bcero
OO0mast Tpy10€eMKOCTh 144 72 72 144 432
JUCIHUTIMHBI 110 YIYeOHOMY TIaHY
KonTakTHast padoTa, B TOM 50 30 28 60 168
quce:
Jlekuuun 16 10 10 20 56
IIpakTuyeckue 3aHITUS 34 20 18 40 112
CamocrosiTeibHas padoTa 85 38 35 75 233
IToaroroBka K 3K3aMeHaM, 9 4 9 9 31
3a4éTy JK3aMeH | 3a4éT 6e3 | IK3aMeH | JIK3aMeH
OIIEHKH
4.2. YueOHO-TeMATHYECKHUI TJIaH
Tabmma Ne 2
HaumenoBanwue pa3nenoB | Beero | Konrakthas pabota Cawm. DopMBbI TEKYLLETO
W TEM TACIUTUINHBI qacoB | Jlekiuu | [Ipakty. | paboTa | KOHTPOJIS yCIIEBAEMOCTH
3aHSITUS
2 kype, 1 cemecmp

Tema 1. Inemenmot 42 4 12 26
meopuu MHOMCECME.
Onepannu Hax 12 2 4 6 Pewenne 3amau y nocku,
MHO>KECTBAMU JIOMANTHAs] KOHTPOJIbHAS




buHapHble OTHOLIEHUS 9 2 6 paboTa, MUHU-3a4€T 110
OTobOpaxkeHusl. 9 1 2 6 TeopeMam
Metox MaTremMaTHYECKOM 12 - 4 8
WHAYKIIWH.
Tema 2. Cucmemut 50 6 10 34
JIUHEIIHbIX YPAGHEHUE U
Mampuypl
Marpuiisl 1 onepanuu Haz 12 2 2 8 Pemenue 3agau y nocku,
HUMU. JIOMAIITHSIST KOHTPOJIbHAS
Onpenenurens 18 2 4 12 paboTa, MUHU-32YET 11O
KBaJPATHOW MaTPHUILbI TeopeMam
OOparHast MaTpHIa 9 2 6
CucreMbl TUHEUHBIX 11 1 2 8
YPaBHEHUH, IIPABUIIO
Kpamepa.
Tema 3. Koneunomepnute 28 4 8 16
6eKMOPHbL
npocmpancmea.
BekTopHOe npocTpaHCTBO 6 1 1 4 Pewenue 3anau y nocku,
JIunelHo 3aBHCUMBIE U 6 1 1 4 JIOMAIIHS KOHTPOJIbHAs
JMHENHO HE3aBHCUMBbIE paboTa, MUHU-32YET T10
CHCTEMBI BEKTOPOB TeopeMam
Meron [Maycca miist cucrtem 7 1 2 4
JIMHEHHBIX YPABHEHUN
IIpoctpancTBO pemieHun 4 2 2
CUCTEMBbI OJTHOPOJIHBIX
JIMHEVHBIX YPAaBHECHUH
EBKJIMI0BO TPOCTPAHCTBO. 5 1 2 2
Tema 4. /Tuneiinvie 15 2 4 9
omoopascenusn u
JIUHElIHble Onepamopbl.
Jluneiinble 0TOOpaKeHUS U 8 1 2 5 Pewenue 3amau y nocku
JIMHEHHBIE OIIEepaTopHI,
SIIPO ¥ 00pa3 IMHEHHOTO
oreparopa.
Marpuia JMHEHHOTO 7 1 2 4
oreparopa.
IMoaroToBKa K 3K3aMeHy 9 - - 9
Bcero 3a cemectp 144 16 34 94
2 Kypc, 2 cemecmp
Tema 5. Teopus 68 10 20 38 Pewenune 3amau y nocku,
0eIUMOCIU YebIX uuce JIOMAIITHSIST KOHTPOJIbHAs
OTHOIIIEHHE TETUMOCTH. 14 2 4 8 pabora,
Teopem o nenenuu ¢ MUHHU-324€T IO
OCTaTKOM. TeopemMam.
HOJI n HOK nenbix uncen 14 2 4 8
[IpocTele yncna. 14 2 4 8
OcHOBHas TeopeMa 10 2 2 6
apuMeTuKm.
OTHOILIIEHHE CPABHUMOCTH 16 2 6 8
110 HATYPAJIbHOMY




MOAYJIIO.
IoaroroBka K 3a4éty 4 4
Bceero 3a cemectp 72 10 20 42
3 kype, 1 cemecmp
Tema 6. llennvie opoou 11 2 4 5
IlemHBIe APOOH 7 2 2 3 Pazbop 3anauy,
KBanparuunsie 4 - 2 2 JIOMAIIHSS KOHTPOJIbHAS
HppaLMOHAIBHOCTH U pabota
LIETTHBIE IPOOH
Tema 7. Teopus 36 6 10 20
CpagHeHul
BerueTsl mo Moayto 8 2 2 4 Pewenne 3amau y nocku,
dynkuusa Ditnepa 10 2 2 6 JIOMAILHSAS. KOHTPOJIbHAs
CpaBHEHHS C IEPEMEHHOU 7 1 2 4 pabota, MUHH-324€T 10
CpaBHeHMs IEPBO U 11 1 4 6 TeopeMaM
BTOpPOM CTENEHU
Tema 8. Ilokazamenu, 16 2 4 10
nepeooodpasznvle KOpHU U
UHOEKCbl.
[TepBooOpasHbie KOPHU U 8 2 2 4 Pa36op 3anauy,
WHJIEKChI JIOMAIIHSS KOHTPOJIbHAs
Apudmernueckue 8 - 2 6 pabota
MPWIOKEHUSI TEOPUU
CpaBHEHUH
IToaroroBKa K IK3aMeHY 9 9
Bcero 3a cemectp 72 10 18 44
3 Kypc, 2 cemecmp

Tema 9. Ocnosnuie 39 8 10 21
anzeopauueckue
CHPYKmypbl
Anrebpanyeckue 16 4 4 8 Penrenue 3ana4d y 10CKkH,
orepaluyu, rpymnIibl. JOMalIHAAg KOHTPOJIbHasd

pabota, MUHH-3a4€T 110

TEOPUHU
Komapma. Ions. 10 2 2 6
KommiekcHbie uucia. 13 2 4 7
Tema 10. Teopus 96 12 30 54
MHO204]1€H08
Koap110 MHOro4jieHoB OT 14 2 4 8 Pewenue 3anau y nocku,
OJIHOU MEPEMEHHOMU JIOMAIIHASI KOHTPOJIbHAS
Teopus  menumoctn B | 22 2 8 12 paboTa, MUHU-3a4€T 110
KOJIbIIE MHOTOWJIEHOB OT TEOPHUH
OJIHOM NEPEMEHHOU
HenpuBoaumelie Hag mojiem 18 2 6 10
MHOTOYIEHbl OT OJHOU
MePEMEHHON
MHorouyieHsl Hag | 26 4 8 14
OCHOBHBIMH  YHCJIOBBIMHU
TIOJISIMHU
MHoro4yieHsl oT 16 2 4 10
HECKOJIBKMX MEPEMEHHbBIX




IToaroToBKa K 3K3aMeHy 9 9
Bcero 3a cemectp 144 20 40 84
Bcero no aucuumjinge 432 56 112 264

4.3. Conep:xanue JTUCUMILTHHBI

Tema 1. DieMeHTBHI TeopuM MHO:KecTB. Ornepanuyd Haj MHOXKECTBAMM, MX CBOWCTBA.
bunapHbie OTHOILIEHHS Ha MHOXECTBE, MX CBOICTBA, Onepanuy HajJ OWHAPHBIMU OTHOUICHUSMHU.
OTHoOlIeHHE HKBUBAJIEHTHOCTH, KJIACChl OKBUBAJCHTHOCTH, CBOICTBa KiaccoB. Pa3z0OueHue
MHOecTBa. [locTpoeHune pa3OueHuss MHOXKECTBa IO 33JaHHOMY Ha HEM OTHOLUEHUIO
sKBUBaJIEHTHOCTU. OTOOpakeHHsi (COOTBETCTBUS, (DYHKIIMM) MHOXECTB: ONpEICIICHUE, PUMEPBI,
BUJIBI, CBOMCTBa. KoMIio3uiust otoOpaxenwii, e€ cBoiictBa. OOpaTuMblie 1 0OpaTHBIC OTOOPAKEHUS.
Kpurepuii oopatumocT oToOpakeHrs. MeToa MaTeMaTHIeCKOW MHTYKIIHH.

Tema 2. CucreMbl JTHHEHHBIX ypaBHeHUl U MaTpuubl. [lonsaTtue MaTpuusbl, e€ pasmep.
HeiictBua Han matpuuamu. [IpoctpanctBo matpuil. YMHoXeHue maTpull. CBOMCTBAa omepainuid.
Kosbro marpun. KBanpatnas matpuua, cBoiWcTBa KBajgpaTHbIX Marpull. [[o1cTaHOBKH; YETHOCTH
MOJICTAHOBKM M pa3iM4YHble CIOCOObI €€ BBIUMCICHMS, 3HAaK MOACTaHOBKU. Omnpenenureib
KBaJpPaTHOM MaTPULbl U €ro CBOMCTBA. BrluncieHue onpenenureins BTOPOro U TPEThEro Mnopsaxa.
MuHopsl U anreOpanyeckue IOIMOJIHEHUS, PA3JI0KEHHE ONpPENeNUTeNIs] MO CTpPOKe (CTOJOIy).
OOpatumas u oOpaTHass MaTpuua. YcCJIOBHE OOpaTUMOCTH MaTpullbl. HaxoxneHnue oOpaTHOM
MaTpPHUILIBI C TOMOIIBIO 3JIEMEHTAPHBIX MPEOOPa30BAHUN U C TOMOIIbIO IPUCOSAMHEHHON MaTPHIIBI.
Cucrempl TUHEMHBIX ypaBHEHMH. JIMHEWHOE ypaBHEHHWE, BUJbI JIMHEHHBIX YpaBHEHUI, pelIeHUE
JIMHEWHOTO ypaBHEeHUs. CucTeMa JIMHEHHBIX YPaBHEHUM, PEIICHUE CUCTEMbI JIMHEHHBIX YPaBHEHUM.
PaBHOCWIIbHBIE ccTeMbl. COBMECTHBIE, HECOBMECTHBIE, ONPEEIEHHBIE, HEONIPEAEIEHHBIE CUCTEMbI
JIMHEWHBIX ypaBHEHUH. 3aMUCh CUCTEMbI N-TUHEUHBIX YPABHEHHUU OT n-NIEPEMEHHBIX B MATPUYHOU
dopme. IIpaBuno Kpamepa.

Tema 3. KonHeuHoMepHble BeKTOPHBIH mpocTpaHcTBa. OrnpeneneHue BEKTOPHOTO
IIPOCTPAHCTBA M €ro Ipocreumue cBoWcTBa. lIpumepbl BEKTOpHBIX mpocTpaHcTB. IloHsaTne
apu(MeTHyecKoro BEKTOPHOIO MpoCTpaHCTBa. JIMHelHas 3aBUCMMOCTh M HE3aBHCUMOCThH CHUCTEM
BeKTOpoB. CBOICTBa JIMHEWHOIN 3aBUCUMOCTH M HE3aBHUCHUMOCTH CHUCTEM BEKTOPOB. basuc u panr
KOHEYHOH cucTeMbl BeKTOpOB. Paznokenue BexTopa o 6asucy. CyiecTBoBaHue 6a3uca y KOHEUHOM
HEHYJIEBOM cucTeMBbl BEKTOPOB. ba3uc 1 pa3MepHOCTh KOHEYHOMEPHOI'O BEKTOPHOT'O IIPOCTPAHCTBA.
Crynenyatas maTpuia. Panr MaTpuibl, anropuT™ BBIYMCIICHHS pAHTa MaTPHLIBL.

OneMeHTapHble NPeoOpa30BaHUS CHUCTEM JIMHEHHBIX ypaBHEHHUH. CBEIEHHME CHCTEMBI
JIMHENHBIX YPAaBHEHHI K CTYIIEHYaTOMY BUY U PELICHUE CTyIIEHYaTON CUCTEMBI. Pemienne cucrtem
JUHENHBIX ypaBHeHUN MeronoMm [aycca. OpgHoponHas cucTtemMa JIMHEMHBIX ypaBHeHUM. CBs3b
pelICHU HEOJHOPOIHOM M aCCOUMMPOBAHHOM € HEW OogHOpoJHON cucTeMbl. [loampocTpaHcTBO.
Kpurepuit nognpocrpanctsa. [Ipumepsl. [IpocTpaHcTBO pemieHni CUCTEMBI OJHOPOIHBIX JIMHEWHBIX
ypaBHEHUH U ero 6a3uc (pyHaaMeHTanbHas cuctema pemienuit). Kpurepuii CoBMECTUMOCTH CHUCTEM.
EBKIMI0BO MPOCTPAHCTBO, HOPMA BEKTOPA, YroJl Mexay Bekropamu. OpTOHOPMHUPOBAaHHBINH 0azuc,
MIpOLIECC OPTOrOHAIU3ALUY JIMHEHHO HE3aBUCUMOM CUCTEMBI BEKTOPOB.

Tema 4. JIuneiinble 0TOOpaKeHUs M JHHelHbIe onepaTopskl. JIuHeiiHbIe 0TOOpaKEeHUS U
JUHEMHbIE ONepaTopbl BEKTOPHBIX MPOCTPAHCTB, IPUMEPHI, POCTEiilIne cBOicTBa, Snpo u oOpa3
JMHEHHOTO OTOOpaXKeHHs. MaTrpuiua JTUHEWHOTO Ooleparopa OTHOCHTEIBHO JAaHHOTrO Oasuca, eé
M3MEHEHHUE Mpu 1nepexoje K Apyromy 6asucy. CoOCTBEHHBbIE BEKTOPbI U COOCTBEHHBIC 3HAYCHMUS
JMHENHOrO onepaTopa. XapakTepUCTUYECKOE YpPaBHEHHUE.

Tema 5. Teopusi 1eJJMMOCTH LeJbIX YK ce. JlenuMocTh Lenbix yncen. Teopema o neieHun
C OCTaTKOM ISl IIEJIOTO @ M HATypalbHOTO b, (OPMYIHpPOBKA TEOPEMBI O JIEIEHHUH C OCTATKOM

b#0 .
JUISA [IEJIOTO a W IIeJIoro b ( ) OTHOIIEHHE NETUMOCTH IICJIBIX YHCENl M €ro MpOoCTeHIne
CBOMCTBA.



HOJI u HOK. HauGonpmuii oOIMIMA JeTUTETh HECKOIBKHUX IEIBIX YHCEN, €ro JIMHCHHOE
MPEJCTaBICHUE, CBOMCTBA U TPABWIIO HAXO0XKACHUA. B3aMHO NpOCThIE LIeJIbIEe YUCia U UX CBOMCTBA.
Anroputm EBximpa. Hawmmenbiiee oOlee KpaTHOE HECKOJIBKHX IENBIX YHCEN, YCIOBHE €ro
CyIIECTBOBaHUS, CBOMCTBA M MPABUIIO HaxOXIeHUs. CBs3b MEXTy HAUOOJIBITUM OOIIUM JETUTEIIeM
¥ HAaMMEHBIIIUM OOIINM KPaTHBIM JBYX HATYPaJIbHBIX YHCEI.

IIpocTeie u cocTaBHbie uyucna. KaHOHHMUYECKOE MpPEACTaBICHHUE HATypajIbHOIO YHCIA.
[Ipocteie uymcna. OCHOBHOE CBOWCTBO mpocTtoro uuciaa. OCHOBHas Teopema apuPMETHKH,
KaHOHWUYECKOE TIPEJCTABICHUE HATYypaJlbHOTO 4YHCIAa M €ro €JWHCTBEHHOCTh. HaxoxaeHue
HaTypaJbHbIX JACIUTENEN HATYpPaIbHOIO YHCIA 0 €r0 KAHOHUYECKOMY NPEACTABICHHIO. UuCio u
CyMMa HaTypaJIbHBIX JIETUTENIEH HATYPaJIbHOrO YhCiIa. BECKOHEYHOCTh MHOKECTBA MTPOCTHIX YUCEIT,
pemiero DparocdeHa, KpUTepuid IPOCTOTHI HATYPaTbHOTO YHCIIA.

CpaBHeHME 10 HaTypajabHOMY MOAYJI0. OCHOBHBIE CBOMCTBA YMCIIOBBIX cpaBHeHUM. Kiacc

BBIUETOB M0 Moy 0. CBOMCTBa Ki1accoB. MHOKECTBO KJIaCCOB BBIUETOB Z, .

Tema 6. Llennble 1podu. Koneunslie u OeckoHeuHble LenHble Apoou. [Tonxoasiue npodu k
nenHoi. CoiicTBa moaxoasmux aApoOedd. Hawmnmywmwme npubnmxenus. Ksagpatuunbie
UPPaLMOHATIBHOCTH U IIeTIHbIEe Apo0u.

Tema 7. Teopuss cpaBHenmii. Knaccel BbryeToB 1o Monyiro. IlonHas m npuBenéHHas
cuctema BblueToB. DyHK1MA Diinepa, e€ cBoiCcTBa, TeopeMbl Jiiepa U Pepma. CpaBHEHUS C OTHUM
HEU3BECTHBIM 10 MPOCTOMY M COCTaBHOMY MOAyJsiM. CpaBHEHMs MEpPBOM CTENEHH C OJHOMN
IIEPEMEHHOM, KPUTEpUN DPAa3peIlMMOCTH JIMHEHHBIX CpaBHEHUN. MeTonbl penieHus CpaBHEHUH
nepBoil creneHu. CucrteMbl cpaBHEHUH,. [lomMHOMUATBHBIE CpaBHEHHUS IO MPOCTOMY MOYJIIO.
CpaBHEeHMs BTOpOM cTeneHu no npoctoMy Monyiaro. CumBon Jlexanzapa u ero CBOMCTBa.
KBagparnuHble BEIUETHI M HEBBIUETHI 110 TPOCTOMY MOAYIIH0. KBapaTU4YHBIN 3aKOH B3aMMHOCTH.

Tema 8. Iloka3aTesn, nepBoodpa3Hble KOPHU U HHAEKCHI. [lokazarens yucia no JaHHOMY
Monymo. CBoiicTBa nokasaresneil. Teopema cyiiecTBOBaHHS MepBOOOPa3HBIX KOPHEH MO MPOCTHIM
MoyJsiM. MIHIeKC Ynca mo MojyJito, CBOMCTBA MHAEKCOB. Apu(pMeTHIECKHE TPUIIOKEHHUS TEOPUH
CpPaBHEHMIi: MPU3HAKU JIEJTUMOCTH, OIpe/eeHHe BUIa JECATUYHON NpoOu mpu oOpalieHuH B Heé
OOBIKHOBEHHOM, OnpeziefieHHe JUIMHBI IEpro/ia U Mpearepruoia B cirydae 6eCKOHEUHON AeCATUYHOM
ZIpoOwu.

Tema 9. OcHoBHBIe aredpanyecKkue CTPYKTYpbl. buHapHble anreOpanyeckue oneparum;
accolMaTHUBHBIE, KOMMYyTaTHBHbIe omnepauuu. JucTpuOyTMBHOCTH OWMHApHON  omepanuu
OTHOCUTEIIBHO JIpyroil OuHapHO# onepanuu. HeHTpanbHBI 31€MEHT, €ro eIUHCTBEHHOCTD;
CUMMETPUYHBIA 3JIEMEHT M €r0 €IWHCTBEHHOCTh B CIIy4yae accoUuaTUBHOM onepanuu. Ilonstue
IPYIIBL: ONpeACIIeHHe, IMpUMepsl. ['pynmbl IMOACTAHOBOK M KIIAcCOB BBIYETOB. Ilpocreiiime
cBorictBa rpyni. [lomyrpynmel, MmoHouasl. [loarpynma: cBoiicTBo, mpu3Hak. CMeEXHBIE KJIACCHI,
pasyiokeHue IpyMIbl 10 MOoArpymmne, Teopema Jlarpanxka uis KoHeUHbIX rpymi. M3omopdusm u
romomopdusm rpymi. [lonarue konbia. [Ipocrelimme cBoiicTBa Kombia. Jlenurenu Hyms B KOJIbLIE.
IToaxonbL0: CBOMCTBO, MPU3HAK, Ueanbl KoybLa. [lone kak yacTHBIN cirydail Konbua. IIpumepst,
npocTeinmre cBorcTBa. [IoHsATHE YaCTHOTO, CBOMCTBA YaCTHBIX, OTCYTCTBUE JCIIUTENCH HYJIS B TIOJIE.
[Tonmoune: cBoiicTBo, mpu3Hak. YncnoBoe moine. Pacmupenue koer (mosneit).

[Tore xoMIUIEKCHBIX uucen. Anredpanyeckas (opma KOMILJIEKCHOTO 4YHCIA, YCIOBUE
paBeHCTBAa KOMIUIEKCHBIX 4HuceNl B anrebpanueckoid (opme. KommiekcHoe compspkeHHE M €ro
CBOICTBa, MOAYJb KOMIUIEKCHOTO 4YHCIa M €ro CBOWCTBa. TpuroHomerpuyeckas ¢opma
KOMILJIEKCHOT'O YMCJIa, €€ CYILECTBOBAHUE. Y CIIOBUE PABEHCTBA KOMIUIEKCHBIX YUCEN, OTIUYHBIX OT
HyJs, B TpUTOHOMeTpUYecko ¢opme. MHOXKECTBO apryMeHTOB KOMILJIEKCHOTO 4HCIIa,
NPOM3BEJCHUE M YAaCTHOE JIBYX KOMIUIEKCHBIX YHCeNl B TpUroHOMeTpuueckoi ¢opme. Popmyra
MyaBpa, KOpeHb U3 KOMIUIEKCHOTO 4ncia. ['eomeTpruueckoe MpeacTaBlIeHue KOMIUIEKCHBIX YHCEIL,
T€OMETPUYECKHUI CMBICII MOJYJISI U apIryMEHTA.

Tema 10. Teopuss MHOrowieHoB. KoibIJ0 MHOrOWIEHOB OT OJHOM MEpPEMEHOM Hal
KOMMYTAaTHBHBIM KOJIBLIOM ¢ enHuLel. CTeneHb MHOrO4YJIeHa U €€ cBOMCTBA. [lenieHne MHOrouneHa

x—c
Ha JBY4YJICH ( ) Cxema I'opnepa, Teopema besy. @opmanbHas pon3BOHAS MHOIOUYIEHA Haj
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II0JIEM HYJIEBOM XapaKTEPUCTHKHU. PasioikeHue mo CTeneHsAM (X_C). Kpatnsie xopuu. Kosbno
MHOTOWJIEHOB OT OJHOH mepeMeHoW Haj mosieM. Yucino KOpHEeW MHOTOYIeHa Hall 00JacThIO
LIEJIOCTHOCTH, (DYHKIIMOHAJIBHOE U alNre0pandyeckoe paBeHCTBO MHOTOUWIEHOB.

Teopusa AenMMMOCTH: T€OpeMa O AEJIIEHUH C OCTATKOM B KOJIBLIE MHOTOWJICHOB HaJ ITOJIEM.
[Ipocreiimue cBoiicTBa nenumoct MHorousieHoB. HOJI muorounenos, cBoiictea HO/la. Anroputm
EBxnuaa. HOK MHorounenos. [lonapHo B3auMHO NPOCTbIE MHOTOUJIEHBI.

HenpuBogumble Hax mosieM MHoOrowieHsl. OCHOBHas TeopemMa TEOpUU JAEIUMOCTU
MHOTro4JIeHOB. HenpuBogumble KpaTHbIE MHOKUTENIN MHOroulIeHa. OTAeneHne KpaTHbIX KOPHEH.

MHorouseHs! HaJi OCHOBHBIMHM YHCJIOBBIMM IOJIAMHU. Anredpanyeckas 3aMKHYTOCTb MOJIS
KOMILJIEKCHBIX YHCEJ, OCHOBHAsI TeopeMa anreOpbl MHOTOWICHOB. Pa3inokeHne MHOTOYJICHAa Hal
I10JIEM KOMITJIEKCHBIX YMCEJI Ha HENTPUBOAUMBIE MHOXKUTENN. Teopema Buera. Pemenue ypasHenuit 3
nu 4 crenenu. ConpsykE€HHOCTh MHHUMBIX KOpHEH  MHOTOWI€Ha C JEHCTBUTEIbHBIMU
kodpduuuentamu. IIpuBOIUMOCT, MHOTOUYIEHAa HaJX IOJEM  JCHCTBUTENBHBIX  YHUCEll.
Henpusogumsble HaJl MojeM ACHCTBUTEIbHBIX YMCENl MHOTOWIEHBI. L{enble u palnoHanbHble KOPHU
MHOTOWIeHa ¢ 1eJabIMu K03 duuuentamu. IIpuBoanmMocTs MHOTOWIEHA HAJl MOJIEM Pal[MOHAJIBHBIX
yucen. Kputepuil HENpUBOAMMOCTH MHOTOWIEHA C UENbIMH KOI(QQUIMEHTAaMH HaJ MOJeM
palMOHATBHBIX uMcen. AnreOpandeckue pacmupeHus mnoseil. M30aBneHue ot anreOpanyeckont
UpPaMOHATFHOCTH B 3HaMeHaTene apodOu. [IpuMepsl reoMeTpuvecKkux 3ajad, CBOAALIMXCS K
YpaBHEHMSIM, HEpa3pellMMbIM B KBaJpaTHBIX pajuKaiax. AnreOpanyeckue M TpPaHCLEHACHTHbIE
YHUCIIA.

MHOrouneHsl OT HECKOJBKMX IEepeMEHHbIX. KONbI0O MHOTOWIEHOB OT HECKOJBKHX
NIEPEMEHHBIX HaJ| LEJIOCTHBIM KOJbIOM. CHMMETPHUYECKHE MHOIOWIEHBI, OCHOBHAsl TEOpEMa O
CUMMETPHUYECKUX MHOIOWICHAX. BrIpaxkeHHe CHMMETPUYECKOr0 MHOTOYJIEHA Y€PE3 HIEMEHTaPHbIE
CUMMETPUYECKHE MHOIOWIEHBI. [IpMeHeHre CUMMETPUYECKUX MHOTOYJIEHOB K PEIICHHUI0 CUCTEM
YpaBHEHUH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

[Tpouecc oOydeHus IUCHUIUIMHE «Anredpa U TEOpHUs UYUCED» PEKOMEHAYETCS CTPOUTH
C OTIOpPOM Ha TPATUIMOHHBIM MOJIXOJ, MPH KOTOPOM Ha JICKIIMOHHBIX 3aHITHSAX 3aKJIaJBIBIOTCS
OCHOBBI TEOPETHUYECKHUX 3HAHHM MO AUCUUIUIMHE, a Ha MPAKTUUYECKHUX 3aHATHIX BeAETCs paboTa 1o
YCBOCHHIO TEOPUHU U TIPUOOPETCHHIO MPAKTUICCKUX YMEHUI U HABBIKOB PEIICHHS TUITHIHBIX 3a/1a4.

C uenbto QOpMHUPOBaHUS Y CTYICHTOB KOMIIETEHIIMHA, MPEIyCMOTPEHHBIX MPOTPaMMOM,
CJIelyeT MPUMEHSThH CIEAYIOUINE TEXHOIOTHH:

— MPAaKTUKYM C UCTOJIb30BaHUEM MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

— TEXHOJIOTHIO JESTEIbHOCTHOIO NOJIX0/1a;

— o0yueHue B COTPYJHUYECTBE.

6. YHEBHO-METOANYECKOE U THOOPMAILIMOHHOE OBECIIEYHEHHE

6.1. OcHoBHas1 IUTEpaTypa

1. ByxmTad A. A. Teopus uucen. [I1eKTpoHHBIN pecypc] : yued. mocodre — DIEKTPOH. IaH.
— CII6. : JIanb, 2015. — 384 c. Pexxum noctyma: https://e.lanbook.com/book/65053

2. Becenosa JI. B. Anrebpa u teopust umcen. [DNEKTpOHHBIA pecypc]| : ydel. mocodue /
JI. B. Becenoga, O. E. TuxonoB. — DnekTpoH. nan. — Kazanps : KHUTY, 2014. — 107 c. Pexum
nmoctyna http://e.lanbook.com/book/73214

3. Kypomr A. I'. Kypc Beicieit anre0ps! [ DIeKTpOHHBIHN pecypce] : yued. — DIeKTpoH. JaH. —
Canxr-IlerepOypr : Jlans, 2013. — 432 c. Pexxum nocryna: https://e.lanbook.com/book/30198

4. ITapmmna T FO.http://library.ntspi.ru/CGl/irbis64r _01/cgiirbis_64.exe?
Z211D=&I121DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S2 1 FMT=fullwebr&C21CO
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http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://e.lanbook.com/book/73214

M=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=  Anre6pa MHOTO4ICHOB
[Tekct] : y4eb.-meToa. mocobue sl CTyAEHTOB, oOydwaromuxcs mo mnpoduno "Maremarnka' /
T. 1O. Ilapmuna ; M-Bo obpa3oBanus u Hayku Poc. @enepannu, HiwkHeTarus. roc. cou.-nes. akas.
— Hwxumii Tarun : HTT'CITA, 2014. — 88 c.

5. Mapmmna T FO. http:/library.ntspi.ru/CGl/irbis64r_01/cgiirbis_64.exe?
Z211D=&I121DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S2 1 FMT=fullwebr&C21CO
M=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR= Teopuss JIeIUMOCTH B
KoJpIle 1enbix yucen [Tekcr] : ydeOHO-MeToamueckoe mocodue s (PU3UKO-MaTEMATHIECKOTO
¢daxynbrera / T. FO. [Tapmuna ; @enep. areHTCTBO MO 00pazoBaHHio, HukHeTarmi. roc. coir.-men.
axan. - Hwxunit Tarun : HTT'CIIA, 2010. - 48 c.

6.2. /lonoiHMTEIbHAS JIUTEPATYPA

1. AnpyroBa H. b., YctunoB A. B. Anrebpa u Teopus uucen. COOpHUK 3amay Jyis
MaTeMaTHYECKUX MIKOJ. — M. : MOCKOBCKUH LEHTP HEMPEPHIBHOTO MAaTEMATUYECKOT0 00pa3oBaHMUsl,
2009. — 336 c. Pexxum noctyna: https://e.lanbook.com/book/9279

2. Oxynes JI. S1. Beicmias anreOpa [DnekTpoHHBIN pecypc] : ydued. — DJIEKTpOoH. JaH. —
Cankr-IlerepOypr : Jlanb, 2009. — 336 ¢. — Pexum nocrymna:. — 3ari. ¢ skpaHa. Pexum goctyna:
https://e.lanbook.com/book/289

6.3. CeTeBble pecypcsol

http://e.lanbook.com/books/element.php?pll cid=25&pll id=46.

http://www.biblioclub.ru/book/63140/

http://www.padabum.com/d.php?id=10581

1. Bun6epr 3. b. Kypc anre6psi. / 3. b. Bunbepr. — M.: U3n-Bo «®akropuan [Ipeccy», 2001.
— 544 c.

Ccpuika g ckaumBanus  http://nashol.com/2013041770674/kurs-algebri-vinberg-e-
b-2001.html

2. Kynuxos JI. 5I. Anrebpa u teopust uucen. / JI. A. KynukoB. — M.: Beicmias mxona, —
1979. — 558 c.

Ccruika g ureHus: http://bookre.org/reader?file=1221511&pe=1

3. llpeiigep 0. A. PaBenctBo. Cxoactso. [lopsimok. / 0. A. llpeiinep. —M.: Hayka, —
1971. — 256 c.

Ccpuika g ckaunBaaus: http://www.padabum.com/d.php?id=10581

Ccruika s urenust: http://padaread.com/?book=10581&pg=4

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCIIUITJIMHbI

[TepedeHb MaTepHAILHO-TEXHUYECKOTO OOECTIeUeHUs JUIsl peau3aluid 00pa3oBaTeIbHOTO
npo1ecca 1no JUCIHUIUINHE:

1. YuebHast aynuTopusi Ui MPOBEICHUS 3aHATHHA JICKIIMOHHOTO THUMA C MPOCKIMOHHBIM
000pyT0BaHUEM.

2. VueOHas aynuTopus IJs TMPOBEICHHUS 3aHATHH NPAKTHUYECKOTO THIIA, IMPOBEICHUS
TPYNIOBBIX W  WHAUBUAYAJIbHBIX KOHCYJIbTAllMi, MPOBEICHUS TEKYyLIEro KOHTPOJA |
IIPOMEKYTOYHON aTTECTALUU.

3. [Tomerenus 1y1st CaMOCTOSATEILHOM pabOTHI.
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