Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
3asepyownii kadpenpon, o.H. (npodoeccop) MNnewnHcknii H.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT BbIYMCIMTENBHOM MaTteMaTukn N MHGPOPMAaLNOHHBIX TEXHONOM A

20 r.

nognucaHo SﬂeKTpOHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
JlnHeliHble onepartopbl U MHTEerpanbHble ypasHenns 61.B.[1B.4

Hanpasnexue nogrotoeku: 01.03.02 - MpuknagHaa Matematvka v MHopMaTuka
Mpocdhunb nogrotoskn: MaremaTnyeckoe MooennpoBaHme

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0by4eHns: Q4HOoE

SA3bIk 06y4eHNS: pyCCKuiA

AsTOp(bl):

[MnewnHckuii H.B.

PeueH3eHT(bl):

baxtuesa Jl.Y.

COINMACOBAHO:
3asenyowmin(as) kagpenpoin: MNMnewmHeknin H. b.
lMpoTtokon 3acenanuns kadpenpbl No or" " 201_r

Y4yebHo-MeToamn4eckas KoMmccust VIHCTUTyTa BbIYMCIUTENbHOM MaTEMATUKN 1 MHGDOPMALIMOHHbIX
TEXHONOrnn:
Mpotokon 3acenaHnsa YMK No or" " 201 _r

PernctpaunoHHbii No 985016
KasaHb
2016

5AE
PernctpaunoHHbii Homep 985016 Bl YHH

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

A

AR 5 AN LM O



Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
3asepyownii kadpenpon, o.H. (npodoeccop) MNnewnHcknii H.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbin Homep 985016 5AE
CtpaHnua 2 ns 10. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
3asepyownii kadpenpon, o.H. (npodoeccop) MNnewnHcknii H.B.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (npodgpeccop) MNnewmHeknia
H.B. Kagoenpa npuknagHom MatemaTuky otaeneHne npuknagHon MmatemMatukm u MHgopMaTuku ,
Nikolai.Pleshchinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B cneunanbHOM Kypce paccMaTtprBaroTCs OCHOBHbIE MOAX0AbI K UCCNenoBaHMIO psiaa 3anay
MaTeMaTn4ecKor OU3NKKM - MHTErPanbHbIX YPaBHEHWIA 1 KpaeBbIX 3a4ay Onsl ypaBHEHUI C YACTHbIMY
NPON3BOOHbLIMY - METOAMM COBPEMEHHOIO (PyHKUMOHaNbHOro aHanuaa. Obcyxaaercs
Knaccuyeckas Teopusi UHTerpanbHblX ypaBHeHWUi dpearonbma u Teoprst CUHIYNSIPHbIX MHTErpanbHbIX
ypaBHeHuiA. Mianaratotcsi OCHOBHbIE MOMOXEHUS TEOPUM NIMHEHbBIX ONEPAaTOPOB B NPOCTPAHCTBAX
Cobonesa. PaccmaTpumBatoTcst METOAbBI annpoKCMMaUnn NIMHERHbIX ONepaTopoB.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.4 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matemartuka 1 MHGoOpMaTKa U OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OvcumnnuHa no Boibopy 62.10B.2 "NlnHeiHble onepaTopbl 1 MHTErpanbHble ypaBHEHUS" OTHOCUTCS K
06LwwenpogeccMoHanbHOMy LIMKY AUCLUUMANH., N3y4aeTcs Ha YeTBEPTOM Kypce B 8 cemecTpe. [ns
ee n3yyeHusi TpedbytoTcs 3HaHMS, NONyYeHHbIE paHee B paMkax aucumnivH "Matematunyeckuii
aHannz", "Anrebpa n reomeTtpus". NMony4yeHHble YMEHUS N FTOTOBHOCTN HEOOXOAUMbI ONSl YCNEWHOW
NOArOTOBKU AUMNOMHON paboThl.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwucpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
CNoCcOBHOCTb OCO3HaTL COLMANbHYIO 3HAYUMOCTb CBOENA
OK-9 6ynywei npodgpeccumn, obnanaTb BbICOKO MOTMBALMEN K
BbINOIHEHWNIO NPOCECCMOHANbHOM OeATENbHOCTU
MK-11 crnocobHocTb NpuobpeTaTtb U UCNONb30BaTh
(npodheccunoHanbHbie OpraHn3aunoHHO-yNpaBneHYecke HaBbiK/ B
KOMMeTeHuunn) npogoeccnoHanbHom 1 counanbHoOm OeaTenbHOCTH

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. DONXeH 3HaTb:

OCHOBHbIE MONOXEHWS 0bLWel TEOPUM NTIMHENHBIX ONEPATOPOB U TEOPUUN NMHTETPaNbHbIX YPaABHEHNIA;
2. NONXEH yMeTb:

BbIGMpaTb ONTUManbHblE METOAbI NPUBNMXEHHOTO PELEHNS FPaHUYHBIX 3a4a4 U UHTErpanbHbIX
ypaBHEHWA,

3. 0OMXEH BnageTb:
TEXHWKON TEOPETMHECKOrO NCCNEA0BAHNS NMMHENHbIX ONEPaTopPOB N ONEPaTOPHbIX YPaBHEHWUIA;

yMEHME UCMoNb30BaTh TEXHUKY COBPEMEHHOI0 (PYHKLIMOHANBbHOrO aHanmaa npv uccneaoBaHmm
KapTWHbI Pa3peLMOCTV MHTErpanbHbIX YPaBHEHWA.

4. CTpyKTypa 1 copepxaHue AUCLUNIUHbI/ MOOYNS
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Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
3asepyownii kadpenpon, o.H. (npodoeccop) MNnewnHcknii H.B.

Obwas TpyaoemMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpons
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
e
1. [HopMupoBaHHble 8 1 0 0 2 sananmne
npocTpaHCcTBa
Tema 2. OrpaHnyeHHble MNCHMEHHOE
2. |KOMNakTHble onepartopbl| 8 2 0 0 2 flomalliHee
' 3ajaHve
NMCbMEHHOoe
) nomatuiHee
3. [Tema 3. Teopusa Pucca 8 3-4 0 0 4 sanaHne
Iﬁgfeﬁgiﬂ&lyanb"'b'e KOHTPONbHAas
4. aneTepHATVBA 8 5-6 0 0 4 paboTta
®penronbma
Tema 5. Perynspusaumns MNCHMEHHOE
5. [B OyanbHbIX cuctemax 8 7-8 0 0 4 flomalliHee
' 3ajaHne
MMCbMEHHOE
Tema 6. Teopus JomaliHee
6. noteHumnana 8 9-10 0 0 4 3ajaHve
Tema 7. CuHrynapHble KOHTpOSbHas
7. |nHTerpasnbHble 8 11-12 0 0 6 To4Ka
ypaBHeHMs
MMCbMEHHOE
Tema 8. lNpocTtpaHcTBa JoMallHee
8. lcosonesa 8 13-14 0 0 6 3agaHue
Tema 9. NMCbMEHHOoe
9. Annpokcumauus 8 15 0 0 3 nomatuiHee
BbIPOXOEHHbIMU 3ajaHve
anpamu
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Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
3asepyownii kadpenpon, o.H. (npodoeccop) MNnewnHcknii H.B.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) ‘{( ompﬁmp
oayns Nekunn MpakTnyecknellaboparopHbie
L 3aHATUSA pabotbi
KOHTPO/IbHas
Tema 10.
10. KsampaTypHble MeTofb 8 16-17 0 0 5 pabota

Tema . Itorosas 8 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 0 0 40

4.2 CopepxaHue OUCLUMNIMUHbI
Tema 1. HopmupoBaHHble NPOCTPaHCTBA
naboparopHas pabora (2 4aca(oB)):

CxoamMMoCTb 1 HenpepbiBHOCTb. [MonHoTa. KomnakTHoCTh. CkansipHoe npousseneHune. Hanny4was
annpokcumaums

Tema 2. OrpaHuyYeHHble KOMNaKTHbIe onepaTopbl

naboparopHas pabora (2 yaca(oB)):

OrpaHunyeHHble onepatopsbl. IHTerpanbHble onepatopbl. Psabl HeitmaHa. KomnakTHele onepaTopbl
Tema 3. Teopusa Pucca

naboparopHas pabora (4 4aca(oB)):

Teopus Pucca ons KoMnakTHbIX onepatopos. CnekTpanbHasa Teopus. HTerpanbHble ypaBHEHUS
BonbTepa

Tema 4. [lyanbHble CUCTEMbI U anbTepHaTMBa Ppearonbma
naboparopHas pabora (4 4aca(oB)):

BunuHeiHble n nonytopanuHeinHble popmbl. AnbTepHatuea ®penronbma. Kpaesble 3ana4v ons
AngodpepeHumanbHbIX ypaBHEHU

Tema 5. Perynsapusaumns B ayanbHbIX CUCTEMAX
naboparopHas pabora (4 4aca(oB)):

Perynsapusartopbl. HopmanbHas paspewunmocTs. Hoekc
Tema 6. Teopus noteHunana

naboparopHas pabora (4 yaca(oB)):

"apMoHmyeckme oyHKUMW. EQMHCTBEHHOCTb pelweHnst rpaHnyHbix 3a8a4. NoBepxHOCTHble
noteHumanbl. CylwecTBOBaHNE PELLEHNS FPaHNYHbIX 3aaad

Tema 7. CuHrynsipHble MHTErpanbHble YpaBHEeHUs
naboparopHasi pabora (6 4aca(oB)):

HenpepbiBHoCTb Mo ["enbaepy. ViHTerpanbHbii onepatop Kowwn. 3agadya PumaHa. VIHTerpanbHoe
ypaBHeHue ¢ aapom Kowun. NHTerpan Kowwn n norapndp- MMyeckuin noteHuymnan

Tema 8. MpocTtpaHcTBa Cobonesa

naboparopHas paborta (6 4aca(oB)):

MpocTpaHcTea Hp 0,2 n Hp(IN). Cnabble peweHns rpaHnYHbIX 3a0ay

Tema 9. AnnpoKcuMMaLums BbIpOXAEeHHbIMU sapamm

naboparopHas pabora (3 yaca(oB)):

BbipoxaeHHble ornepaTopbl 1 BbIPOXAEHHble sapa. TpuroHoMeTpuyeckas NMHTepnonauns
Tema 10. KBagparypHblie MeToabl

naboparopHas pabora (5 4aca(oB)):

YuncneHHoe nHTerpupoBaHne. Meton MexaHndyeckmx keagpatyp. Cnabo cuHrynsipHole sapa.
Annpokcumaums B npoctpaHcTBax Cobonesa
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camoctositenbHomn [TpynoeMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYL,EHTOB P
Tema 1. noarotoska
MaLlH
1. [HopmupoBaHHble 8 1 JomaliHero 5 ggn:Hmeee
npocTpaHcTBa 3anaHuns
Tema 2. OrpaHuyeHHble noaroToBka
MaLlH
2. |KOMNakTHble oneparopbl| 8 2 |mDomalHero ) ggp,:Hm:e
3agaHus
noaroToska
omatlHee
3. [Tema 3. Teopus Pucca 8 3-4 |DomaluHero 5 ganaHme
3anaHuns
Tema 4. [lyanbHble NOAroTOBKA K
CUCTEMBI 1 - KOHTPOSbHas
4. 8 5-6 |KOHTPONbHOM 5
anbTepHaTtuea a6oTe paboTa
dpepnronbma P
Tema 5. Perynapusaums noAroToBka
MalLlH
5. [B OyanbHbIX cuctemax 8 7-8 |ODomalHero 5 ggn:Hmeee
3anaHuns
noaroToBK
6 Tema 6. Teopus 8 9-10 ugﬂa?uﬁerg 5 noMaluHee
: HK
noteHumana sananms 3agaHue
Tema 7. CUHrynspHbole NoAroToBKa K
- KOHTPONbHas
7. [MHTerparsnbHble 8 11-12 |KOHTpONbHOM 5 quKgo a
ypaBHeHUs TOYKe
noaroToBK
8 Tewma 8. lNpocTtpaHcTBa 8 13-14 ugﬂa?uﬁerg 5 JomallHee
: B HK
Cobonesa 3anamms 3agaHue
Tema 9.
noaroToBK
9 Annpokcumauns 8 15 ugﬂa?ugerc? 5 JomalHee
" |BBIPOXAEHHBbIMU 3anaHue
3anaHuns
anpamm
noaroToBka K
Tema 10. OAroroska KOHTpONbHas
10. KsanopatypHble MeTobl 8 16-17 [KOHTpONBHOM 5 pabota
patyp paboTte
Wtoro 50

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
AKTMBHbIE 1 MHTEPAKTUBHbIE (DOPMbI NPOBEAEHNS 3aHSATUIA B COYETAHUN C BHEAYAUTOPHON paboToii.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. HopMupoBaHHbIe NPOCTpPaHCTBa
oomatllHee 3aaaHue , NpUMepHbIEe BOMPOCHI:

PerncTtpaunoHHbiin Homep 985016
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Mporpamma ancumnnuHbl "JInHerHble onepaTopbl U MHTerpanbHble ypasHeHus"; 01.03.02 MNpuknagHaa matematumka u MHpopmaTumka,;
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N3yyeHne nutepaTtypbl no Temam: CxoAnMOCTb U HENPEPLIBHOCTb. [MonHoTa. KoMnakTHOCTb.
CkansipHoe npovaBseaeHne. Haunydwas annpokcumaums

Tema 2. OrpaHuyYeHHble KOMNaKTHbIe onepaTopbl
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

N3yyeHne nutepatypbl no temam: OrpaHnyeHHble onepartopsbl. IHTerpanbHble onepartopbl. Paabl
HenmaHa. KoMnakTHble onepartopsbl

Tema 3. Teopus Pucca
LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

3yyeHne nutepatypbl no Temam: Teopus Pucca ong koMnakTHbix onepatopos. CrnekTpanbHas
Teopus. IHTerpanbHble ypasHeHusi BonbTepa

Tema 4. [lyanbHble CUCTEMbI U anbTepHaTMBa Ppearonbma

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

[MpoBepka 3HaHuM no Temam: Kpaesble 3a8a4v 0na amgodepeHumnasnbHbiX YpaBHEHWN
Tema 5. Perynapusauums B ayanbHbIX CUCTEMaX

IoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

3yyeHne nutepartypbl no temam: Perynspusartopsl. HopmanbHas paspewmmocTb. VIHaekc
Tema 6. Teopus noTeHunana

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

N3yyeHune nutepatypbl no Temam: MapMoHmyeckme yHKUMM. EAUHCTBEHHOCTb PELLEHUS FPaHNYHbIX
3apay. lNMoBepxHOCTHblE NoTeHUManbl. CylwecTBOBaHNE PELEHNS FrpaHMYHbIX 3aaad

Tema 7. CUHrynsipHble MHTEerpasnbHble ypaBHEeHUsA
KOHTPOMbHAs TO4YKa , NPUMEPHbIE BOMPOCHI:

[MpoBepka 3HaHuM no temam: MHTerpansHoe ypasHeHue ¢ sapom Kown. MHTterpan Kowwn n
norapuMmyecknin noTeHuman

Tema 8. MpocTtpaHcTBa CoboneBa
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

N3yyeHne nutepatypbl no Temam: MpocTpaHcTea Hp 0,2 n Hp(IN). Cnabble peweHmnst rpaHnyHbIX
3anay

Tema 9. AnnpoKcuMMaums BbIpOXAEeHHbIMU sapamu
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

N3yueHne nutepaTypbl No TeMam: BbipoxaeHHbIE OnepaTopbl 1 BbIPOXAEHHbIE S4pa.
TpuroHomMeTpuyeckas NHTEPNONSAUUS

Tema 10. KBappatypHblie MeToAbl

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

[MpoBepka 3HaHWi Mo TemaM: HucneHHoe nHterpmposaHue. MeTon MexaHnyeckux Ksagparyp.
Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

[MpuMepHble BONpPOCH! ANs 9K3ameHa:

. HacneHHoe nHTerpupoBaHue.

. MeTon MexaHnyeckmnx ksaoparyp.

. Cnabo cuHrynsipHble sapa.

. Annpokcumaums B npoctpaHcTeax Cobonesa

. BbipoxaeHHble onepartopbl U BbIPOXAEHHbIE S4Pa.
. TpuroHoMeTpryeckas nHTepnonauns

. Cnabble pelweHns rpaHnyHbIX 3aaad

. MIHTerpanbHoe ypaBHeHuve ¢ sapom Koww.

. Muterpan Kowwn v norapudgommnyeckunin noteHuman

O 0O NO O~ WN =
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10. N'apMoHuyeckme yHKUUN.

11. EAMHCTBEHHOCTb peleHns rpaHnYHbIX 3a0ay.
12. [loBEPXHOCTHbIE NOTEHUMANbI.

13. CywecTBOBaHNE peLEHNS rPaHNYHbIX 33424
14. Perynapusatopsl.

15. HopmanbHas paspewmmocTb.

16. Teopus Prncca ons KOMNakTHbIX OrnepaTopos.
17. CnekTpanbHas Teopus.

18. NHTerpanbHble ypasHeHnsa BonbTtepa

19. OrpaHn4eHHble onepaTopsbl.

20. VIHTerpanbHble onepaTopsl.

21. Pagobl HelimaHa.

22. KoMnakTHble orneparopbl

23. Cx04MMOCTb M HEMPEPbLIBHOCTb.

24. NonHoTa, KOMNAKTHOCTb, CKansipHoe Npov3sBeneHne B HOPMMPOBAHHOM NPOCTPAHCTBE.

7.1. OcHOBHas nuTeparypa:

1. Bacunbesa A.b. lndopepeHumnanbHble U MHTerpanbHble ypaBHEHUS, BapyaUMOHHOE UCHUCTIEHME B
npuMepax n 3agadax: yiebHoe nocobue / A. b. Bacunbesa [u op.].?134. 3-€,
ncnp..?Caxkt-Metepbypr [u ap.]: NlaHb, 2010.7429 c.

2. Hanmapk M.A. JlnHeHble andodoepeHumnansHble onepartopsl / M.A. Haimapk-3-e n3g.-
M.:®duamartnut, 2010. - 528 c.

http://e.lanbook.com/books/element.php?pl1_id=2749

3. MNMupkoeckuin A.1O. CnekTpanbHasa Teopus N PyHKUNOHANbHbIE UCHUCAEHUS ONS NINHENHbIX
oneparopos / A.FO. MNupkosckuin - M.: MLUHMO (MoCKOBCKMIA LLEHTP HEMPEPbLIBHOMO
mMaTtemaTunyeckoro obpasosaHusi), 2010 - 176 c.

http://e.lanbook.com/books/element.php?pl1_id=9384

4. KanntkuH, H. H. YicneHHble meToapl: yy4eb. nocobue / H. H. KanutkuH. ? 2-e n3a., ucnpasneHHoe.
? CMN6.: BXB-Metepbypr, 2011. ? 586 c.

http://znanium.com/catalog.php?bookinfo=350803

7.2. lononHuTenbHasa nureparypa:

1. TpeHorvH B.A. 3anaum n ynpaxHeHnst no oyHKLMOHANbHOMY aHannay : y4eb. nocobue ons
CTYOEHTOB YH-TOB, obydatowmxcs no cned. "MaTtematuka" u "MpuknagHas matematmka" / B. A.
TpeHoruH, b. M. NMucapesckuin, T. C. Coboneea .? 2-e nsna., ucnp. u gon. ? Mocksa : PUSMATIIAT,
2005 .7 239 c.

2. TpeHorvH B.A. ®dyHKuMOHaNbHbIA aHanms : y4ebHoe nocobue ans CTyaeHTOB By30B, 00yvatowmx
no cneu.nanbHocTtn "MNpuknagHas matematuka" / B. A. TpeHoruH .? Mocksa : Hayka, 1980 .7 495c.

3. leoHtbesa T. A. 3apaym nNo Teopun OYHKUMIA U OYHKLMOHANbHOMY aHann3y ¢ peeHnsMu:
YyebHoe nocobue / T.A. JleoHTbeBa, A.B. ompuHa. - M.: HAL| NHdgopa-M, 2013. - 164 c.

http://znanium.com/bookread.php?book=377270

7.3. UHTepHeT-pecypcChbl:
NuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm
IlvHeHble onepatopsbl - www.alleng.ru/d/math/math207.htm
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JlInHenHble onepaTopsbl - www.alleng.ru/d/math/math207.htm
INuHenHble onepatopsbl - www.alleng.ru/d/math/math207.htm
JlnHenHble onepaTopsbl - www.alleng.ru/d/math/math207.htm

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "JInHenHble onepaTopbl U MHTErpanbHble ypaBHeHWUS" npegnonaraet
NCNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

YyebHo-MeToanYeckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HANMYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYNHERLINX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax busHeca. doHp 6ubnmnotekn COOPMMPOBaH C y4ETOM BCEX
N3MeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparhbl, AMccepTauum, aHUMKIoNeanun, CNoBapu N CIPaBOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaeMmble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Nekunn n nabopaTtopHbie 3aHATUS NO AUCUUMNINHE NPOBOOSTCA B ayAUTOPUN, OCHALWEHHON OOCKOM 1
MenoM (MapKepom).
Mporpamma coctaeneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BIO n y4ebHbiM nnaHoM no

HanpasneHuto 01.03.02 "MMpuknagHaa matematmka u nHgopmaTtuka" n npogomnio NoaroToBKy
MartemaTtnyeckoe MogennpoBaHue .
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