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AHHOTAIUA
padoueii mporpaMMbl y4eOHOM TUCHUILIHHBI

51.0.21. JIONNOJHUTEJBHBIE I'JIABbI JUHEWHOW AJTEBPBI

Hanpasisienue noaroroBku daxanagpuama 01.03.01 Matematuka

Leap n3yyeHust IMCHUNIHHBI

L{ensiMu OCBOEHUS AUCLUILINHBI «JlONOTHUTENbHBIE [TIaBbl TMHEHHOMN anreOpby SBISAIOTCS
¢dbopMupoBaHUE y 00yUarOMMXCsl KOMIUIEKCAa TEOPETUUECKUX 3HAaHUM, OXBAThIBAIOIINX
JIOTIOJTHUTENbHbIE pa3zesibl JIMHEHHOMN anredpsl, a Takxke NPHOOPETeHnEe MU YMEHUI OonlepupoBaTh
MOHSTHUAMU U METOJaMU IUCLUUIUIMHBI, U OBJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS METOJIOB JIMHEHHOM
anreOpbl B anbHelIel npodeccuoHanbHON esTenbHoCTU. [1oAroToBKa K BOCIPUATHIO
MHOTOMEPHBIX BEKTOPHBIX U €BKJIUIOBBIX IPOCTPAHCTB.

Mecto aucunmimasl B ctpykrype OIIOII BO 6akanaBpuara

Juctunnuna «JlonoJHUTENbHbIE I1aBbl TMHEWHOM anreOpbl» OTHOCUTCS K AUCUUIUIMHAM
oOsi3aTenbHOM yacTu bioka 1. Jlucuurminael (MOIyIM) MpPEAMETHO-METOANYECKOTO MOIYJIS
y4eOHOTrO IJIaHa OCHOBHOM MPO(eCCHOHAIBHONW 00pa30BaTEIbHON MPOTPAMMBI  BBICIIIETO
o0pa3oBaHUs - IPOrpaMMBbl OakanaBpuara 1o HampasieHuto noarotosku 01.03.01 Marematuka
O04HOHU (HOPMBI 0OYUEHUSI.

[Tpu u3yyeHnH AUCUUIUINHBI «/]0MOTHUTEIbHBIC TI1aBbl TUHEWHON anreOpbl» HCIONb3YIOTCS
3HaHUs, IpUOOpETeHHbIE PU U3yUYeHUH «JInHeitHON anreOpbl» (CUCTEMBbI IMHEHHBIX
anreOpandecknx ypaBHEHUH, COOCTBEHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHULL),
«MaremMaTHuecKoro aHajin3a», «Anreops», «BekTopHoil anreOpb», « AHAIUTUYECKOW FeOMETPUM»,
KOTOpbIe 00s3aTeNbHbI I YIITyOJIEHHOTO U3YUEeHUs JAHHOW JUCUUIUINHBL.

JucuunnuHa «JlonoJHUTeNbHbIE I1aBbl JMHEHHOU anreOpb»  3alOJHUT Mpo0ei, KOTOPHIH
CYLIECTBYET MEXy OOIIMM KypCOM JIMHEHHOMN anreOphl U NPUI0KEHUEM 3TON AUCIUILTUHBI K
HAYYHBIM U TEXHUYECKUM 3aJ[auaM.

OCHOBHBIE TIOJIOKEHUS TUCIMIUIMHBI MOTYT OBITh UCIIOJIB30BAHbI MPU H3YUYCHHUHU CIICAYIOIIMX
JTUCIUIUINH!

- BeruncnurenbHas MaTeMaTHKA;

- UucneHHbIE METO/IbI;

- MuddepeHnmanbHbie ypaBHEHUS;

- OyHKIMOHAJIBHBIN aHAJIN3;

Pe3yabTarbl 0CBOCHUS] AUCHMILIMHBI (MoayJs) «Teopus yucen)

Koa u HaumeHoBaHMe NuaukaTopsl Jdeckpunrtopsbl
KOMIIETEHIIUH
Ob6menpodeccnonanbubie komnerenuun (OIIK)

OIIK-3. Criocoben OIIK-3.1 3HaeT conepxaHue 3HaTh: OCHOBHBIEC HAIIPABJICHUS U

HCIIONb30BaTh B KypcoB OakanaBpuata B cdepe po0OJIeMaTUKy COBpEMEHHOU

Me1IarOrHYecKon MaTEeMaTHKU ¥ HH()OPMATHKH, MaTeMaTHKU

NEeSITeIbHOCTH HAay4YHbIE ®I'OC mo mareMaTtuke u YMeTh: pemiathb

3HaHUs B cepe WH(POPMATHKE, METOTBI HCCIIEI0BATENbCKUE

MaTeMaTHKU 3¢ (deKTUBHON OpraHu3aluu MaTeMaTHYeCKHe 3a/1a4ll Ha OCHOBE

1 UTHPOPMATUKHU y4eOHOM e TeIILHOCTH B KOHCTPYHPOBAHUS HOBBIX HITU
KOHKPETHON IpeaIMEeTHOU PEKOHCTPYKITUH YIKE U3BECTHBIX
00JIacTH MaTeMaTHKa, CTIIOCOOOB U TIPUEMOB
uH(pOopMaTHKa Baapers: meTogamu
OIIK-3.2 oprann3oBbIBaeT MAaTeMaTUYECKUX UCCIEIOBAHUI
y4eOHYIO IeATeIbHOCTh B
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00J1aCTH MaTEMaTUKH U
UH(GOPMATUKH, OPTAHU30BBIBACT
CBOU TPy Ha HAYYHOU

OCHOBE, CPAaBHUBAThH U
00001aTe MaTepua,
OPraHU30BHIBATH C
HCIIOJIb30BaHNUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI
y4eOHYIO IeATeITLHOCTh B
001acTi MaTEMAaTUKH H
MH(GOPMAaTUKH.

OIIK-3.3 Bianeer HaBbIKaMH U
CIOCOOHOCTBIO OPraHU3alUU
y4eOHOM AesITeNTbHOCTH B
00J1aCTH MaTEMaTUKH U
UH(POPMATUKHU B YCIOBUSIX
COBPEMEHHOTO
UH(GOPMALIMOHHOTO
00pa3oBaTeIbHOTO
MIPOCTPAHCTBA.

IIpodeccnonanbubie komnerenunu (1K)

ITK-3. Criocoben cTporo
JI0Ka3aTh yTBEPIKICHHE,
chopMyIHpOBaTH
pe3yJnbTat, yBUAETh
CJICACTBUSA MOJIYUCHHOTI'O
pesyJsbTara

IIK 3.1. Peanu3oBbIBaeT 3HAHUS
0 TIPeIMETY, TpeOyFoIIre
HECTAH/IAPTHOTO MBIIIICHHS.
IIK 3.2. YMmeeT nosib30BaThCs
W3BECTHBIMH, HO
MaJoNPUMEHSIEMbIMU
METOJIMKaMHU JJOKAa3aTeIIbCTB
TEOPEM U YTBEPKICHHII.

IIK 3.3. Cnoco6eH noiay4uThb
pe3yNbTaT U BHIBECTHU CIICICTBUS
13 HEro.

3HATh: YTBEPKIECHUS, HAXOISAIITUECS
B IITUPOKOM JIHAIIa30He, TPEOYIOIIHe
OpUTHHAILHOCTU aHAJIHM3a

YMeTh: ITOJIB30BaThHCS
0TpabOTaHHBIMU U MAJIOM3BECTHBIMU
MeTOIaMH aHaJIn3a

Baaaerb: MeTOAMKaAMU
JI0OKa3aTeNIbCTB, TPEOYIOIMMHU
a0CTPaKTHOTO MBITIICHUS U
KOMIIJIEKCHOT'O MOJIX0/a

CTpyKTypa U cojep:kaHue TUCHUILIUHBI

4.1. CTpyKTYypa IUCHUILIHHBI (MOAYJIA)

Bup yueOHoit padoThl Bcero IopsaaxoBbIA HOMEP
cemecTpa
7 8
OO611ast TPyA0EMKOCTh AUCIUILTUHBI BCETro (B 3.€.), 10 3.e. 4 6
B TOM YHCJIE!
KypcoBoii poekT (pabota) HE MIPETYyCMOTPEHO
AyJIUTOPHBIE 3aHATUS BCETO 160 72 88
(B akaj. yacax), B TOM YHUCIJIE:
Jleknun 74 30 44
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[IpakTrueckue 3aHATUSA, CEMUHAPBI 86 42 44

JlaGopatopHbie padOThI

CamocrosiTenpHast paboTa Bcero (B akaj. yacax), B 173 72 101
TOM YHCJIE:

KCP

DKk3aMeH

OO0mmast TpyA0€MKOCTh TUCIUIUIAHBI 360 144 216

4.2. Coaep:xanue JTUCUMILIHHBI

Pasznen 1. Anredpanyeckue CTPyKTypbl

3aKOHBI KOMITO3ULIMHU. ACCOLMATUBHOCTh, KOMMYTAaTUBHOCTb.

[NonsTHE anredpamueckoi CTPYKTYphl. [ pymia, Koiblo, mosie, THHEHHOE MTPOCTPAHCTBO,
anreOpa. OTHOIIEHUE 3KBUBAJICHTHOCTU. DaKTOP-CTPYKTYphl. MaTpullbl U OCHOBHBIE AEHCTBUS
C HUMH.

Crnennanbsble BuAbl MaTpull. JIMHENHHas 3aBUCUMOCTb BEKTOPOB. [I0oJHOTA CHCTEMBI BEKTOPOB.
baswnc u pa3mepHOCTh JIMHEHHOTO MpocTpaHcTBa. M30MOphU3M TMHEHHBIX TIPOCTPAHCTB.
[ToanpocTpaHcTBa TMHEHHOTO MPOCTPAHCTBA, CyMMa M MepeceueHre MOANPOCTPAHCTB, NpsMas
CyMMa MOANPOCTPAHCTB, JOMOJIHEHNE NOANPOCTpaHcTBa. JInHelHble MHOTOOOpa3usl.

Pa3nean 2. JIuneiinbie aqrefpanvyeckue CHCTeMbl YPABHEHUI

Knaccuduxauus cucreM JMHEHHBIX ypaBHeHUM. OnpeneseHHble U HEONPEIeICHHbIE CHCTEMBI,

OJTHOPOJIHbIE M HEOJHOPOAHBIE CHUCTEMBI, COBMECTHbIE UM HECOBMeECTHbIe. ['eomerpuueckoe
uccienoBanue cucreMm. Teopembl Kpamepa um Kponekepa-Kanemnu. AnprepHatuBa ®penrosibma.
Pemenne cucreMbl JMHEWHBIX ypaBHEHMM MetonoMm [aycca. OngHOpOIHBIE — CHCTEMBI.
DyHIaMEHTAIbHASI CUCTEMA PEIIEHNN JTUHEHHON OJTHOPOIHON CUCTEMBI.

Pa3nes 3. Ilosmnuneitnbie ¢popmbl. OnpeneanTean

OTto6paxkenus. JIuneitasie Gopmbl. ConpsizkeHHbIE OA3HCHI.

ConpsikeHHOE POCTpaHCcTBO.  TeH30p nonwinHeHo# Gopmel. JInHeitHoe npocTpaHcTBO hopM
OJIMHAKOBOH BaJIeHTHOCTH. [Ipon3BeieHrne MOMMIMHEHHBIX (OPM.
OneMeHThl KOMOMHATOPUKHU: IEPECTAHOBKH, cOUYeTaHMsl, pa3MelieHns. CuMMETpUUHbIE U
aHTHCUMMETpHUYHBIEe (opMBbl.  OmpenenuTeNN U UX OCHOBHBIE CBOMCTBA. Bhruncienue
onpenenauTenen 2-ro, 3-ro nopsAKOB. Beruncienue onpeaenurens n-ro Nopsaka, UCIoNb3ys
cBoOMcTBa onpenenuteneil. Kpurepuii muHeHON HE3aBUCUMOCTH Habopa BEKTOpOoB. Panr
Mmatpuibl. Teopema o 6azucHoM MuHope. OnpeieneHue paHra MaTpyLibl METOJIOM
AJIEMEHTApPHBIX MTPE0OpPa30BaAHUN.

Pa3nen 4. JiunenHble onepatopbl. Anrebpa onepaTtopos U maTpuu,.

OTto6paxkenus. Iabekuusi, cropbekius, ouekius, romomophusm, aBromoppusm. JInnennsie
OTIEPATOPBI U MX MATPUUHAs 3aMUCh. ApudMeTHUECKUE NEHCTBUS C ONepaTOpaMy U MaTPHULIAMH.
JIuneliHOEe IPOCTPAHCTBO ONEPATOPOB U MATPHILI. .

N3omopduzm anredbp. Anrebpa omeparopoB u wmarpull. Kommyrarop marpur. OOparHas
Marpunia. Kputepuit oOpatumoctu MaTpuibl. Beruucienwe oOpaTHoM wmatpuibl. OOpaTHBIN
omepatop. SAapo u obpa3 omeparopa. Kpurepuii oOpaTHMOCTH JHMHEHHOTO omeparopa. DyHKIUH
MaTpHI] ¥ OIEepaTOPOB.

Pasgen 5. TeH3opHaA anrebpa.

[IpeoOpa3oBanre KOOPAMHAT BEKTOPOB JTMHEHHOIO IPOCTPAHCTBA U COMPSHKEHHOTO

MPOCTPAHCTBA MIpH 3aMeHe Oa3uca. Marpuiia nepexoaa kK HoBomy 6a3ucy. KoBapuaHTHBIN 1
KOHTpaBapHaHTHBIN 3aKOHBI IpeoOpa3oBanus. [IpeobpazoBanre MaTPUIIBl TUHEHHOTO
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omeparopa npu 3ameHe 6azuca. [IpeodpazoBanue mogoous.
TeH30pbl: TEH30p NOTMIUHEHHOM (HOPMBI, HE3aBUCUMOE OT MOJIMIIMHEHHON (OpPMBI
onpeneneHue Tenzopa. KoBapruaHTHbIM U KOHTPAaBAPUAHTHBIN TEH30pbl. MHOromepHsie
MaTpHIlbl. Apru(MeTHdecKue onepauun ¢ TeHsopamu. IlpoctpanctBo TeH30poB. Ten3opHoe
npousBeeHue. TpaHCIIOHUPOBAaHNE U CBEPTKA TeH30pOoB. [lomHas cBepTka.

Pa3nes 6. EBKAMA0BO NpocTpaHCTBO. OPTOroHaNbHOCTb.

Mertpudeckue, HOpMUPOBAHHBIE M €BKIIMIOBBI MPOCTpaHCcTBa. CKAIIpHOE POU3BEACHHE.
Martpuna ['pama. BeliecTBeHHOE €BKIMA0BO U NICEBIOEBKINI0BO MPOCTPAHCTBO. OCHOBHBIE
HepaBeHcTBa. KoMriekcHOe eBKIUA0BO MPOCTpaHCTBO. OCHOBHBIE HEPABEHCTRA.
OpTtoroHanbHOCTh BeKTOpoB. OpToroHansHsii 6asuc. [Iporecc oproronanuzanuu ['pama-
[[Imunara. OpToroHanbHasi CyMma MOIIMPOCTPAHCTB. OPTOTOHANBHBIA MPOEKTOpP. 3a/1a4a o
neprneHaukynspe Jluneitnsie GopmMbl B €BKIHUAOBOM MPOCTPAHCTBE.

Pazgen 7. Teopema ’Kopaana . @yHKIUM OT MATPHIL.

JlenuMocTh MHOTOWIIEHOB. MHOTOWIIEHBI OT Ipeobpa3zoBaHuil. Buasl MaTpuilbl HUJIBIIOTEHTHOTO
npeoOpa3zoBanusi B xopaaHoBoM 0Oaszuce. Teopema Kopmana.  IIpumeHeHHME MHOTOWIEHOB OT
MaTpull JJIsg pPEHIeHUs CHUCTEM JIMHEWHBIX pPEKYPPEHTHBIX YpPaBHEHUH C MOCTOSHHBIMHU
kodppurmentamu. Onpesenenne, cBoMcTBa QyHKIHA 0T MaTpull. CrIocoObI HaxXOXKACHUS (QYHKITUH
OT MaTpull. Bprumcrnenue QyHknmii or MaTpuil udepe3 MHorowieHsl Jlarpamka- CuibBectpa.
[Ipumenenre (yHKIMA  OT MaTpHIl JJIs PEIICHUS CHUCTEM JMHEWHBIX auddepeHrnaIbHbIX
YpaBHEHUH C TIOCTOSIHHBIMU KO3 PHUIIHEHTAMHU.

Pazgen 8. BBenenue B YMCJIeHHbIE METOABI.

OcHoBHble nosioxeHusi. Hopmel matpuil. [IpsiMble METOIBI pellIeHUs] CUCTEM JIMHENWHBIX
ypaBHeHUH. YHClIeHHBIE CXeMBbI peasin3aunn metoaa ['aycca. Meton nporouku. Meton LU-
pasznoxeHus. BeiOop rmaBHOTO 37€eMeHTa Pa3noxeHne Ha OpTOTOHAIBHBIN U TPEYTONbHBIN
MHOKUTEH. MeTo T KBaapaTHBIX KopHeH. [Ipobiema coOCTBeHHBIX 3HaUeHUH. OICHKH
CcOOCTBEHHBIX 3HAUeHMH. MeTO/ bl BEIYUCIICHHS XapaKTePUCTUIECKOTO0 MHOTOUJIEHa , COOCTBEHHBIX
3HAYCHUI U COOCTBEHHBIX BEKTOPOB. MITepallmoHHBIC METOIBI PEIICHHSI CHCTEM JTHHEHHBIX
anredpanvyeckux ypaBHEHUH.

OO0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu moaroroBke 0akanaBpoB-OMOIOTOB UCIIOJIB3YIOTCS CIENYIOLINE OCHOBHBIE (POPMBI
NPOBEACHUS y4eOHbBIX 3aHATHHA:

MHTEPaKTHBHBIE JICKIINY;

JEKIMU-TIPECcC-KOH(EPEHIINH;

TPEHUHTU ¥ CEMUHAPHI TIO0 PA3BUTHIO TPOPECCUOHATHLHBIX HABBIKOB;

TPYIIIOBBIE, HAYYHBIE AUCKYCCHH, 1e0aTHI.

Hcnonb3yemblie pecypcbl HH(POPMAITMOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH «Internety»;
HHG(opMaNMOHHbIE TEXHOJOTHH, IPOrPAMMHBbIE CPEACTBA U HH(OPMALMOHHO-CIIPABOYHbIE
CHCTEMbI

HNudopmannonHoe odbecrneyeHue
0a3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE H IIOMCKOBBIEC CHCTEMbI

Exponenta.ru, www.exponenta.ru

Ha caiite Pa3MEIICHEI 3JICKTPOHHBIC y‘leGHI/IKI/I, CIIPAaBOYHUKHU, CTATbU, IPUMEPAMU IPUMCHCHUS
MATEMATHUYCCKUX ITAKCTOB B O6p8.30BaTeJ'ILHOM npouecce, ,I[GMO-BepCI/II/I I10 MYJIAPHBIX MATEMATUYCCKUX
MaKeTOB, HJICKTPOHHBIE KHUTH U CBOOOJTHO paclpoCTpaHsIeMble TPOTPaMMBl.

Math.ru, www.math.ru,

MaTemaTUYeCcKUin CaluT ANA LWKOJIbHUKOB, CTYZIEHTOB, YUNTENEN N BCEX, KTO MHTEpecyeTcs



http://www.math.ru/
http://www.exponenta.ru/
http://Math.ru/
http://Exponenta.ru/
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MaTeMaTUKOM.

Marematuka, www.mathematics.ru

YuebHbIn maTepuan no pasiMyHbIM pasgesam MaTeMaTUKK.

MartemaTtuka gnaa cTyaeHToB u npodee. www.xplusy. isnet.ru

CopepKuT 60/1blLIOE KOIMYECTBO BUAEONEKLNIN ANA LWKOJbHUKOB, abUTYPUEHTOB M CTYA,EHTOB MO
MaTemaTuke u pu3mnke.

Poccuiickoe obpasosaHue. www.edu.ru

®enepanbHbIil 00pa30BaTENbHBIM MOPTAT: YUPEXKIEHUS, IMporpaMmsbl, craHaapTel, BY3bl, TecTs
EI'D.

®opMBbI TEKyIIEro KOHTPOJIS

Kos1okBHYMBI 110 pazjenaM AUCHUILIMHBI

(I)opMa MPOMEKYTOYHOT'0 KOHTPOJIA

DK3aMeH

Pazpaborumk: K.¢p-M.H., 1oueHT Kadenpsnl, «MaremaTnueckuii anaaus» Tymroesa X. A.
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