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1.IEJIM U 3AJJAYHA OCBOEHM TUCIHHUIIJIMHBI
Hens qucrumanHbl "MaTemMaTHYecKuid aHaau3" - o3HaKOMJIeHHE ¢ QyHIaMEHTAIbHBIMU
METOJaMH HCCIICIOBAHUS IEPEMEHHBIX BEJTUYMH ITOCPEACTBOM aHaIM3a 0ECKOHEUHO MaJIbIX,
OCHOBY KOTOPOT'O COCTaBJIsieT Teopusi T dhepeHITMaIbHOTO U HHTETPAIIBHOTO HCUHCIICHUH.
Hemn
HenssmMu yueOHOM AUCITUTUTHHBI SIBJISTFOTCSI:

® OBJIAJICHHE HAYAJIbHBIMU 3HAHUSIMU 110 MATEMATHYECKOMY aHAIH3Y,

HEOOXOAUMBIMUIJISA U3YUCHUS IPYTUX TUCIUTIIINH CIICIIHAIBHOCTH;

® pa3BUTHEC HABBIKOB PEIICHUS 3a]1a4 [0 MATEMAaTHYECKOMY aHAJIU3Y.
Sagaun
OCHOBHBIMU 3aJ1a4aMH Y4EOHOUN TUCIUILTAHBI SIBIISTFOTCS:
1. ¢opmupoBaHue y CTyJI€HTOB KOMILIEKCHBIX 3HAHUI 00 OCHOBHBIX CTPYKTYpax aHAIN3a;
2. mpuoOpeTeHne CTyJeHTaMH1 HAaBBIKOB M YMEHUH 110 PEIICHUIO MPOCTEHIIINX
3aJ]auMaTeMaTUIECCKOr0 aHaJIM3a.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII:
JlucuunnuHa sBisieTcs 00s3aTeNIbHOM U OTHOCUTCS K 0053aTeIbHON YacTu «/{uCIumimHbI
(MoynHn)» OCHOBHOM npodeccrnoHalbHOM 00pa3oBarenbHOU porpammel (OITOIT),
yCTaHaBIMBaeMoi By30M. JlaHHas AUCHMILINHA SBJISETCS OJHOM U3 MPOPHINPYIOMINX
JTUCIUILINH B CUCTEME TOATrOTOBKU OakanaBpa nmo Hanpasiienuto 20.03.01 «. Texnochepnas
6e3omacHoCTh». OHa aIeKBaTHO 3HAKOMUT CTYACHTOB CO CIIEAYIOIIMMU pa3elaMyd U METOJaMH
MaTEMaTHKU (B COOTBETCTBUU C YTBEPKIECHHBIM CTaHIAPTOM):

* POJIb MATEMATHUKU;

* IOHATHSI MHOYKECTBA, Yclia, QYHKIUY, TOCIEA0BAaTEIbHOCTH, IIPE/eNa;

* 3JIEMEHThI MAaTEMATUYECKOTO aHAIN3a;

* muddepeHInaIbHOE UCUUCIIEHNE (PYHKIINN OTHON IEpEMEHHOM;

* UHTETpaJIbHOE UCUUCIIEHHE (PYHKIUI OHOM MepeMEHHOM.
OObexkTamMu U3y4YeHHsI B TAaHHOW TUCIUIUIMHE SBJISIOTCS, Mpexke Bcero, GyHkimu. C ux
MTOMOLIBIO0 MOTYT OBITH C(HOPMYIUPOBAHBI KaK 3aKOHBI IPUPO/IbI, TAK U pa3HOOOpa3HbIe
MIPOLIECCHI, TPOUCXOAAIINE B TeXHUKE. OTCI0/1a O0bEKTUBHAS BAXKHOCTh MATEMaTHYECKOTO
aHaJIM3a KakK cpeacTBa n3ydeHus GyHkiuuid. Jlucrurumaa autaercs B 1-oM u 2-oMm cemecTpax 1-
Oro Kypca CTyJIeHTaM OYHO-3a04HON (hOpMBbI OOYUEHHS.
JlucumnimHa «MaTeMaTH4ecKUil aHan3» 0a3upyercs Ha 3HAaHUSIX U YMEHUSX, TOTYYEHHBIX
CTYJICHTaMH B ILIKOJIE.

3.HEPEYUEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 1O JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMHM
OCBOEHHS OCHOBHOM ITPO®ECCHOHAJBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI

e HNupexce Coaep:xkanne B pe3yabTarte uzydenusi yueOHo Q1 CHUNINHbI
I /-11 KOMIIETEH | KOMIIeTeHIHH (MU ee o0yyaromuecsi 10JKHbI:
MU YACTH) 3HaTh YMETh BJIAJETh

1. OIIK-1 CIOCOOHOCTh COBPEMEHHBIE MIPUMEHSATh HaBbIKaMU
YUUTBIBAaTh TEH/ICHIUU 3HAHMUS B UCIOJIb30BAHUS
COBpPEMEHHbIE pa3BUTHS o0nacTu M3MEPUTEIIbHOM
TEHJCHIMY Pa3BUTUA  |TEXHUKH U obecrieueHus  |u
TEXHUKHU U TEXHOJIOTUI |TEXHOJIOTUH B TEXHOC(EPHOH |BBIYUCIUTEIBHO
B 00J1aCcTH obnactu 0€30IacCHOCTH B | M TEXHUKH,
obecrieueHus obecrieueHus npodeccruoHanb |MH()OPMALMOHH
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0€3011aCHOCTH,
W3MEPUTEIIbHOU U
BBIUUCIIUTEIBHON
TEXHUKH,
MH(POPMAITMOHHBIX

TEXHOJOT'UH B CBOEH
npoeCCHOHATEHON
NEeSITELHOCTHA

0€30I1aCHOCTH.

JCATCIIBHOCTH.

TCXHOJIOTUSAMMU.

4. OBIIAA TPYAOEMKOCTDH JUCHUITJINHBI
*  OObeM IMCUMILUIMHBI B 32a4eTHBIX equHULIAX (Bcero) -83E.
*  O0beM IMCHUILIMHBI 10 BUJAM y4eOHOH padoThl (B yacax):

. KoumnuectBo yacoB (popma o0yyeHus OYHO-3a04YHast )
Bun yueoOHoii B
paGoThi Bcero mo T.4. 10 CeMecTpaM

IUIaHYy 1 cemecTp 2 cemecTp 3 cemecTp

1 2 3 4 5
KonrakTHas paboTta 102 54 48
o0yJaromuxcs ¢
npernoaaBaTeIeM
AynuTopHbIE 102 54 48
3aHATHS:
Jlexnu 34 18 16
MIPaKTUYECKHUE U 68 36 32
CEeMUHAPCKHE 3aHSATHSI
J1a00paTopHbIe
paboThI
(;1abopaTopHBbIit
IIPAKTUKYM)
CamocTrosTrenbHast 114 54 60
pabora
Tekymmit KOHTPOJIb [IncemenHbIE [IncemenHbIe
(KOJTMYECTBO U BUJIL: OITPOCHI OITPOCHI
KOHT.pabora,
KOJUIOKBUYM,pedepar)
Kypcosas pabota
Buasr 12 36 36
IIPOMEXKYTOYHOU
arrecraiuu (3K3aMeH,
3a4er)
Bcero vacos no 288 144 144
TIVICITUTITHHE

*  Conep:xkanue TMCUMILTHHBI (MOayJs.) PacnpenesieHue 4acoB o TeMaM M BHAaM

y4eOHoii padoThI:

®dopma oOydeHus OYHO-3a09HAsI

Buabl yueOHbIX 3aHATHI

dopma

AyIMTOPHBIE 3aHATHS

\ 3aHaATHA B

TeKyuer

®dopma A

Crpannna 3 u3 23




MuHHCTepCTBO HayKH | BhICIIEro oopazoBanust PO
VIbSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

Dopma

@ - Pabouast mporpamMma JUCLHILIAHBI

Ha3zBanue n
pa3neiioB u
TeM

Bce
IO JEeKII

A

NpaKkTH4e
CKHe
3aHATHS,
ceMHHap

Jadoparo
pHas
pabora

HHTEPAKTH
BHOM

popme

CaMocrosTe
JbHAA
padora

0
KOHTPOJI
|
3HAHMH

1

2 3

4

5

6

7

Pa3znea 1. Been

€HHE B MaTEM

ATHYECKUH aHaJIn3

1. MuoxecTBa
1 QYHKIMH

7 1~

o

4Y cTHBIN

orpoc

2. Ilone
JNEUCTBUTEILH
BIX YHUCEI

7 1

4V cTHBIH

orpoc

3.Ilpenen
MOCJICIOBATE
BHOCTH

10 | 2

4Y cTHBIN

orpoc

4. Tlpenen
byHKIMN

10

4Y cTHBIN

orpoc

5.HenpepoiBH
ple QyHKIUU

4T Tucemen

HBIN
onpoc

Pa3nen 2. Juddepenunaibu

oe ucumcjeHue PyHKUMA OTHOM NepeMeHHOoI

6

Juddepenuu
pyemble
byHKIMN

10 | 2

4

4Y cTHBIN

orpoc

7. OCHOBHBIE
TEOPEMBI
mddepenima
JILHOTO
UCYHCICHUS

D

6Y CTHBII

orpoc

8.
Hccraenosanu
e GyHkuuii ¢
TIOMOIIBIO
HPOU3BO/IHBIX.
IToctpoenue
rpaduka
(GYHKIMH.

10 |2

4T Tucemen

HBIA
onpoc

Paznen 3. UnTerpaibHoe ucuucjienne GpyHxkumii

OJIHO¥ IMepeMeHHOMI

9.
[TepBooOpazu
bIC U
HEONPENEIEHH
bl HHTETpaJl

10 | 2~

4*

4

4V cTHBIN

orpoc

10.
OnpenenéHubl
1 MHTErpai
Prmana

6Y cTHBIH

orpoc
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11. InuHa 7 1 2+ 2 4Y cTHBIN
Mepa orpoc
YHCIIOBBIX

MIOJIMHOKECTB

12. 11 |1 4 6Illucemen
I'eomerprueck HBII
ue orpoc
MPUIOKECHUS
MHTErpaia

DK3aMeH 110 36
JIACLUTIIAHE

Hrorol44 18 3 18 54

Pa3nen 4. IndpepenunaibHoe ncuuciaeHue QyHKIUI HECKOJIbKUX NepeMeHHbIX

13. 12 | 2 4+ 2 6Y cTHBIM
BemecrBennbie OIpocC
IIPOCTPAHCTBA U
TOIOJIOTUS

14. Bekxrop- 12 | 2 4 6Y CTHBIN
(YHKIIMHA MHOTUX oIpoc
HepeMEHHbIX

15. Ilpenensi, 12 | 2+ 4« 2 6Y cTHBII
HETIPEPHIBHOCTD, orpoc
YaCTHBIC
MIPOU3BOTHBIC U
T epeHansl

16. 16 | 2« 6+ 4 8ITuceme
HccnenoBanue HHBIN
AKCTPEMYMOB onpoc
YHUCIOBBIX
byHKIMi ¢
IMOMOIIIBIO
MpaBuiia
MHOXHUTENIEH
Jlarpanxa

Pa3nen 5. YuciioBble psijibl

17. 12 | 2 3+ 2 8YcrHbIit

Hecob6cTBennbie orpoc
WHTETPaIbl

18. Yucnosele 16 | 2» B+ 3 10ITuceme
pAIBI HHBII
orpoc

Pasznen 6. (I)yHKI[I/IOHaJIbHLIe moCJaeI0BaTC/JIbHOCTH U PAADLI

19. 14 | 3« 3 1 8YcrHbIi
DOyHKIMOHAIIbHBI OIIpoC
e
MMOCJIEIOBATEILHO
CTU U PSJIbI

20. Pt @ypreld| 1| ° 3 2 8Iluceme
HHBIN

orpoc
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DK3aMeH 1o 36
JUCHUIIIIMHE
Hrorol4 16 32 16 60
4
Bcero28 34 68" 34 114
8

*. w
Vka3zaHHBIC 3aHATHSI MMPOBOJATCA YaCTHYIHO B HHTCPAKTHBHOU (bopMe.

5. COAEP KXAHME JUCLHUJIUHBI MOAYJISA)

Pasznea 1. BBegenue B MaTeMaTHYeCKHil aHAIN3

Tema 1.MHoxecTBa U QYHKIUU.

MHuoxecTBa U onepauuu HaJ HUMUA. OTHOIICHHUS Ha MHOKecTBax. DyHkiuu. [Ipocrelimas
knaccudukanusa Gpynkuuit. CoiictBa Gpynkuuii. OyHKIMS Kak OTHOIIEHUE. MOIIHOCTD
MHOXkecTBa. Teopema Kantopa-bepumreitna. CuéTHbie MHOKECTBA U UX CBOMCTBA. MOIIIHOCTH
MHOXECTBA PallMOHANIbHBIX uncen. CyliecTBOBaHUE HECUETHBIX MHOKECTB. KOHTHHYYM.
MoOImHOCTh MHOXECTBA BCEX MTOAMHOXKECTB JAHHOIO MHOKECTBA.

Tema 2.I1one neCTBUTENBHBIX YACEIL.

[IpuHUMIIBI MUHUMYMA U MAaTEMAaTHYECKON MHIYKUUU. OnpeneneHue nojs 1 yrnopsgoueHHOI 0
nosist. [Tpumepsl. I'panu uncnoBbix MHOkecTB. [lonHoe none. Henonuora noss Q.
BemectBennbie uncna kak 6eckoneunsie qpoou. [lnotHocts Q B R. I[IpUHIIUIIBI TOTHOTHI OIS
R. OTkppITHIE U 3aMKHYThIE MHOKECTBA B R, nx cBoiicTa. [loHsATHE CEKBEHLIMANbHON
komnakTHocTH. [Ipuniun bonbnano-Beitepmrpacca. [lonarue komnaktHocTH. JIlemma bopernsi-
JleGera.

Tema 3.IIpenen nocnenoBaTeNbHOCTH.

Omnpenenenue npeaena nociaea0BaTenbHOCTH. ENMHCTBEHHOCTH. OTpaHUYEHHOCTD CXOAALIEHCS
nocneaoBarenbHocTU. Apudmernyeckue cBoiicTBa. [IpenenbHplil mepexoa B HepaBeHCTBAX.
®ynpamentanbHOCTh. Kpurepuit Komm. Teopema Beliepiirpacca o npenene MOHOTOHHON
nocienosarenbHocTu. Yucio e. [ToamocienoBareabHOCT U YaCTUYHBIN TIPEEIT
rocsenoBarenbHOCTH. JleMMa boibnano-Beliepmrpacca. HuxxHM 1 BEpXHUN TTPEAEIIBI
noce0BareabHoCcTu. MX cBOMCTBA.

Tema 4. IIpenen pyHkuuu.

[Ipenen pyHkMM B TOUKe. DKBUBAJIEHTHOCTH ompenenenuil o I'eiine u Komm. beckoneuno
MaJible ¥ (PMHAJIBHO OrpaHUYEHHbIE BEeTUUMHBL. VX cBOiCTBa. ApudMeTHuecKkue cBoiicTa
npeaena pyakuuu. [IpenensHbIil mepexos B HepaBeHCTBaX. [IepBoIil U BTOPOil 3aMmedaTenbHbIe
npenensl.IIpenen pynkuuu no 6aze. [peaen komnosunmu ¢pyukuuid. Kpurepuit Komm
cymecTtBoBaHus npenena ¢pyHkuun. CpaBHEHHE aCUMITOTHYECKOTO moBeneHus pyHkiuid. CB

Tema 5.HenpepsiBHbIE QYyHKIIUH.

HenpepriBHOCTh QyHKIIUYN B TOUKe. Paznuunbie onpenenenus. HempepbIBHOCTH OCHOBHBIX
aJIeMeHTapHbIX QyHKIMHA. OJTHOCTOPOHHUE Npeienbl. TOUKM pa3pbiBa U WX Kiaccupukanus.
Konebanue ¢pynkiun B Touke. Kpurepuii HenpeprsiBHOCTH bapa. JlokanbHbIe cBOMCTBa
HEMpepbIBHBIX (QYHKIMIA: OrPaHUYEHHOCTh, COXPaHEHUE 3HaKa, HEMPEPHIBHOCTh CyMMBI,
MIPOM3BEICHUS, YaCTHOTO, KoMmo3uiinu. [ mobabHbIe CBOMCTBA: Teopema bonbiano-Komm o
IIPOMEXYTOYHOM 3HAUeHUH U e€ cineacteue. Teopema BeilepmTpacca 0 MakCUMaIbHOM
3HaueHnH. Kputepuii HenpepbIBHOCTH MOHOTOHHOH (DyHKITMH. PaBHOMEpHast HEMPEPHIBHOCTD.
Teopema Kanropa. Teopema 06 o6paTHOH GyHKINH.
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Pa3nen 2. InddpepennuanbHoe ucuuciaenne GyHKIUA 0HON nepeMeHHOM

Tema 6.luddhepenuupyemblie QyHKIUH.

3aznayu, NPUBOAAILIME K TIOHATUIO TPOU3BOIHON. Onpenenenue npon3BogHon. [Tpumepsl
BbruncieHus. OqHocroponHue npousBoansie. Kacarensnas. [IpousBoaHbie cyMMBbl,
npousBeaeHus, yactHoro. Auddepenuupyemocts GpyHKImu B Touke. CBS3b € CyIIECTBOBAHUEM
npon3BogHOM. HenpepriBHOCTS nuddepentinpyemont dynkuun. Juddepeniman,ero cBoMcTBa,
reomeTpuueckuii cMbici. [IponsBoanas cioxxHoi GyHKIuU. IHBapHaHTHOCTH (POPMBI
muddepennmana. [Tpoussoansie n qudpepeHnnans Beicmux nopsakos. @opmyna JleiiOnuma.

Tema 7. OcHOBHBIE TeOpeMbl TG HEPEHITNATEHOTO HCUHUCIICHHS.

Teopemsr @epma, Posura u reopema Jlarpan:ka o koHeyHoM npupaunieHuu. Teopema Komm.
®opmyna Telinopa ¢ octatounbM uiieHOM B hopme Jlarpanka u Kommu. JlokansHas ¢popmyna
Teitnmopa. ®opmyiiel Teitopa OCHOBHBIX 3JIeMeHTapHBIX PyHKIHIA. OIEHKa 0CTATOYHOTO WICHA.
[Tpubmmxénnpie Berancienus. [Ipasuo Jlonurans.

Tema 8. ccnenoBanue GpyHKIMiA ¢ momMonipio mpou3BoAHbIX. [locTpoenue rpaduka GyHKIuu.
YcnoBust MOHOTOHHOCTH (pyHKIIMH. Heo0XonuMble yCI0BUS BHYTPEHHETO SKCTPEMYyMaA.
JlocTaTouHbIE YCIIOBUS SKCTpEMyMa (B TOM UMCIIE B TEPMUHAX BBICUIMX ITPOU3BOJIHBIX).
Brimyknas gynknus. Heo6xoanMele 1 JOCTaTOUHbIE YCIOBUS BBITYKIOCTH JJISL IBAXKIbI
maddepennmpyemoii pyHkuuu. Touku nepernd6a. ACUMITOTHI KpUBBIX. CXeMa IOITHOTO
uccnenoBanus Gynkuun. [loctpoenue rpagukos.

Pa3nen 3. UuTerpajibHoe ucyucieHue GPyHKIMI OHOI mepeMeHH ol

Tema 9.I1lepBooOpasHbie U HEONPEACAEHHBIN HHTETPAI.

[IpaBuna HeonpeAEIEHHOTO UHTETPUPOBAHHUS: INHEMHOCTD, 3aMEHA ITEPEMEHHBIX U MO CTAaHOBKA
B MHTETpa, UHTETPUPOBaHUE MO YacTaM. Tabmuisl naTerpanon. MiHTerpupoBanue
panmoHanbHBIX GyHKIHHA. [IpaBuiio OCTporpaackoro HHTErPUPOBAHUS PAITMOHAIBHBIX
¢yukuuit. [TogcraHoBku Ditnepa.

Tema 10.Onpenenénnslii uaterpan Pumana.

EnunctBenHocTs unTerpana Pumana. Heo6xoaumoe ycinoBue HHTErpupyeMocTu o Pumany.
Cymwmbl Hap6y u popmyast apoy u unrterpan HapOy. Kputepuit JlapOy nunterpupyeMocty mo
Pumany. Kpurepuii Jlebera unterpupyemoctu no Pumany. CpoiictBa unrerpaia Pumana:
aJAIUTUBHOCTB 110 MEpE, INHEUHOCTh, 3aMEHA MIEPEMEHHBIX 1 HHTETPUPOBAHUE 110 YaCTSIM.
HenpepsiBHOCTh 1 iuPepeHnnpyemocTs uHTErpana Pumana, kak QyHKIIMHM BEpXHETO Mpeea.
HHTerpaibHble TEOPEMBI O CPEHEM.

Tema 11./InrHa 1 Mepa YUCIOBBIX MTOAMHOKECTB.

HucnoBble MHOXKECTBA HYJIEBOM JUIMHBI U HYJIEBOU Mephl. X cBoiicTBa. [InuHa u mepa
YUCIIOBBIX MOAMHOXKECTB. MHOXkecTBa, u3Mepumbie 1o Kopaany. MuoxxectBo Kantopa u ero
CBOMCTBA.

Tema 12. 'eomeTpuueckie NpUI0KEHNs UHTETpaa.

Brruucnenue niomanaeit uryp, JJIMH TUHWNA, 331aHHBIX SBHBIMH JICKapTOBBIMH YPaBHEHHUSIMH,
rapaMeTprUuecKH U B MOJIIPHBIX KoopanHaTax. Haxoxaenrne o0ObEMOB Tel BpallleHUs U
TUIOIIAel UX MOBEpXHOCTU. HaxoxieHue 1eHTpOB TsHKECTH (PUTYp U Tell, a TAKKE — MOMEHTOB.

Pa3nen 4. IndpdepennuaibHoe ucuuciaenne PyHKIUIA HeCKOJbKUX NepeMeHHbIX
Tema 13.BemiecTBeHHbIC MPOCTPAHCTBA U TOMIOJIOTHS.
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Tononoruyueckre, HOPMUPOBAHHBIE 1 METPUUYECKUE TPOCTPAHCTBA: ONPEICIICHUS U IPUMEPHI.
Mertpuku B R". TToaHbie MeTpruyeckue npocTpancTsa, moHora R". CBolicTBa HEPEPBIBHBIX
OTOOpaKCHHUI METPHUUECKUX MPOCTPaHCTB. CBOMCTBA KOMITAKTHBIX U CEKBEHIIMATHHO—
KOMITaKTHBIX TIOJMHOXECTB METPHUUECKHX MpocTpancTB. Kpurepuit kommaktHocTH B R",
CBsi3HbBIE IOJJMHOKECTBA TOMOJIOTUUECKUX MPOCTPAHCTB. COXpaHEeHHE CBA3HOCTH MPU
HEeNpephIBHBIX 0ToOpakeHusx. Teopema bonbiiano. Beimykiible v TMHEHHO-CBA3HbBIE
noaMHOKecTBa B R".

Tema 14.BexTop-(pyHKIIMH MHOTHX EPEMEHHBIX.
Bapuanus Bekrop—¢pynkuunii. Teopema XKoprana o pyHKIusx orpaHuueHHON Bapuaruu. [1yty u
kpuBble B R", 1imnHa KpuBoOi, KacarejabHas K KPUBOM.

Tema 15.1Ipenensl, HENMPEPHIBHOCTD, YACTHBIE MPOU3BOAHBIE U AU(PepeHIInATbI.

UYacthble npon3BoHbIe U Teopema [1IBapia o paBeHCTBE CMEIIAHHBIX YACTHBIX TPOU3BOAHBIX.
Juddepenumpyemocts QyHKINHA MHOTUX NTepeMeHHBIX, nudpepennuan dF(X) orodpakenus F:
R" — R™u ero cBoiictBa. Matpuiia SIkoou Jr(X). locratounoe ycinoBue audhepeHnnpyeMocTi
B TOouKe. Teopema o quddepeHimane ciIokH0N QyHKINN U «IIEMTHOE TPABUIIO» BEIYUCICHHS
YacTHBIX MPOU3BOIHBIX. TeopeMa o nuddepeniuane odparnoit pyukuuu. @opmyna Telinopa
JUTS TTIAIKUX YUCIIOBBIX (DYHKIMI MHOTHX TIEpeMEeHHBIX. BTopoii nuddepeHmnman yncnoBoi
(GyHKIIUU MHOTHX NIepeMeHHbIX. DOpMYIMPOBKH TEOPEMBI O IOKATbHOM AuddeomopdpusMe u
TEOpeMBI 0 HesiBHOW (yHKIMHU U e€ quddepennmane. KacarenbHas IIIOCKOCTh K TOBEPXHOCTSIM
B R", onpenenenue u ciocoOsl 3aaanust. HeoOXoauMble U T0CTATOYHBIC YCIOBHS
(YHKIMOHATHLHON 3aBUCHMOCTH YHUCIIOBBIX (DYHKIUH MHOTHX MTEPEMEHHBIX.

Tema 16. MccnenoBanue S5KCTPEMYMOB YUCIOBBIX (DYHKITHI C TOMOIIBIO MTPaBUIa MHOXKHUTENEH
Jlarpanxa.

JlokanbHBIN SKCTPEMYM YHCIIOBOM (DYHKIIMM MHOTHX NepeMeHHbIX. HeoOxomumoe n
JIOCTaTOYHOE YCJIOBHSI CYILIECTBOBAHMSI JIOKAJILHOTO SKCTpeMyMa B Touke. [ 1aaxue MHOrooopa-
3us B R", HeocoObie MHOTO0Opa3us. Y CIIOBHBIN JIOKATBHBIH SKCTPEMYM YHUCIOBON (DyHKIIMH
MHOTHX MTEPEMEHHBIX, puMepsbl. «IIpaBuiio MHOXkHTENEH» Jlarpanxka. JlocTaTOUHBIN NpU3HAK
YCIIOBHOTO JIOKAJILHOTO KCTPEMyMa YUCIOBON (PYHKIIMH MHOTUX TIEPEMEHHBIX.

Paznen 5. UncsioBblie psibl

Tema 17. HecoOcTBeHHbIE UHTETPAJIBI.

Hecob6cTBeHHBIE HHTETPAJIbI 10 OECKOHEYHOMY NPOMEXYTKY U OT HEOIpaHMUYEHHBIX (PYyHKIIHU,
BBIUMCIIEHUE WHTETPAJIOB.3aMeHa MePEeMEHHON, HHTETPUPOBAHHE TI0 YACTSIM.

[Tpu3HaKKM CXOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb

Tema 18. YucnoBble psibl.
ITonsTre unciaoBoro psaa. YacTuuHele CyMMBbI YMCI0BOTO psifa. CXoaaIIuecs YMCI0BbIE PABL.
I'eomeTpuueckas nporpeccusi. 'apmonudeckuii psg. Heobxonumoe ycinoBrue cXoaAMMOCTH
gucioBoro psaa. Kpurepuii Komm cxoqumMocTy 4MCI0OBBIX PSAIOB.
3HaKOMOI0XKUTENbHbIE Psiabl. HeoOXonnMoe 1 10CTaToOuHOE YCIOBUE CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHOTO paja. I[pu3HaKy cX0qUMOCTH 3HAKOMOJIOKUTENBHBIX PSAIOB (MPU3HAK
cpaBHeHuUs, mpu3Hak Jlanmambepa, paaukanbHbIi npu3Hak Koiu, HHTErpaabHbIA IpU3HAK
Komm-Maknopena, npusznak Paabe, npusnak ['aycca).
3Hakouepenyrommecs psaabl. Teopema JleriOnuia. AGCOTIOTHO U YCTIOBHO CXOSIITUECS PSIIIBI.
[Tpuznaku Abens, Jupuxie.
ApudmeTrndeckue onepamnny HaJl CXoauuMucs psiiaMu. beckoHedHble TPoU3BeACHUS U UX
CXOAMMOCTb. J|BOIiHBIE M TOBTOPHBIE psibl. CyMMUPOBAaHUE YUCIOBBIX PAIOB.
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Pa3nen 6. @yHKIMOHAJBbHBIE MOCIEI0BATETbHOCTH U (DYHKIITHOHAIbHBIE PSIAbI

Tema 19. ®yHKIIMOHAIBHBIE TTOCIIEIOBATEILHOCTH U PSJIBI.

@OyHKIMOHAIbHbIE M0CIE10BaTENbHOCTH. [loTOUeuHas M paBHOMEpPHAsk CXOJUMOCTh
(yHKIMOHAIBHBIX MOocienoBarenbHocTelt. Kputepuit Komm paBHOMEpHOM CXOAMMOCTH
(YHKIIMOHATBHBIX TIOCIIEIOBATEILHOCTEH. TeopeMbl 0 HEMTPEPHIBHOCTH MIPEASIbHON (QYHKITHH,
MOYJICHHOE HHTErpupoBanue u quddepeHnrpoBatie GyHKIIMOHATbHBIX OCIEI0BATEIbLHOCTEMH.
OyHKIMOHATBHBIE PsAbl. PABHOMEpHAs CXOIUMOCTh (DYHKIIMOHAIBHBIX PSIOB. JlocTaTouHbIe
YCIIOBHUSI PaBHOMEPHOU CXOAMMOCTH (YHKIIMOHATIBHBIX psA0B (Mpu3Hak Beliepmirpacca,
npu3Haku AoGens u Jupuxie).

Crenennslie psasl. IHTEpBal U paguyc CXOIUMOCTH CTETIEHHOTO psiaa. Teopema AGens o
CTETIEHHBIX psijax. Paznoxenne GyHKIMI B CTENIEHHOM psijl.

Psin Teitopa. JloctaTouHoe yclioBUe pas3iiokeHus1 GyHKIIUN B CTETICHHOH psll. Pa3nokenue
OCHOBHBIX 3JIeMEHTapHbIX pyHKUuUi B psin Teilniopa.

[Ipumenenue psa0B B TPUOIMKEHHBIX BHIYUCICHUSX.

Teopema Beiiepitpacca 0 paBHOMEPHOM MPUOIMKEHUN HETTPEPHIBHON (PYHKIIMH
MHOTOYJIEHAMH.

Tema 20. Psinp1 Oypoe.

OproHopMupoBaHHbIE ccTeMbl QYHKIMH. Psibl @ypbe 10 OpTOHOPMUPOBAHHBIM CUCTEMAM.
HepasenctBo beccenst. 3aMKHYTOCTh U MOJIHOTAa OPTOHOPMUPOBAHHBIX cucTeM. PaBeHCTBO
[TapceBains. Tpuronomerpudeckas cCUCTeMa U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuil pag Pypbe. Y CI0BHs paBHOMEPHOU CXOAUMOCTH U CXOAUMOCTH B TOUKE.
VYcnoBust mowieHHOro qudQepeHupoBaHus U HHTETPUPOBAHUSL.

[IpeobpazoBanne ypoe. CroiicTBa mpeodpazoBanus Dypee. [TorsTHE 06 0OpaTHOM
npeodpasoBanuu Oypre. Unterpan Oypee.

6. TEMbI IPAKTUUYECKHUX U CEMUHAPCKUX 3AHATUI
Pa3znen 1. BBegenune B MaTeMaTHUecKHii aHAJIN3

Tema 1. MHoecTBa U QyHKLUH.

MHosecTBa U QyHKIUH.

Tema 2. [1one neificTBUTENBHBIX YUCEIL.

ITose neMcTBUTEIBHBIX YHCETT.

Tema 3. [Ipemen mocnea0BaTeILHOCTH.

HucnoBas nocnen0BaTebHOCTD, MOAIOCIEI0BATEIBHOCTD.
IIpenen mocnen0BaTeIbHOCTH.

Berunciienue npenennos nociea0BareaIbHOCTEN.

Tema 4. IIpenen pyHKIHH.

[Ipenen pyHKIMM B TOUKE.

PackpsiTHe HEONIPENEIEHHOCTEN.

[TepBblii 3aMeUaTenbHBIN Ipeae.

Bropoii 3amedarenbHbIN Ipeaes.

Brrunciienue npeaenos.

DKBHUBaJICHTHbIE OECKOHEUHO MaJible (PyHKIMU.
PackpbiTre HeonpenenEHHOCTEH ¢ TOMOIIBIO MPUHITUIA 3aMEHbI SKBUBAJICHTHBIX O€CKOHEYHO
MaJbIX.

KonTponbhas padota no reme «IIpenensi».

Tema 5. HenpeprbiBHbIE QyHKIIUY.

HenpepbiBHbIE QyHKINH.

Touxu pa3pbiBa U UX KiIaccupuKaus.

PaBHOMepHas HENIPEPHIBHOCTD (DYHKIIUH.

®dopma A Crpannna 9 u3 23



MHuHHCTepCTBO HayKH | BhICIIEro oopazoBanust PO

o o ®Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

@ - Paboyas mporpamMMa JUCHUILINHBL

Pa3nen 2. InddpepennuanbHoe ucuuciaenne GyHKIUA 0HON nepeMeHHOM
Tema 6. luddepennmpyempie GyHKIHH.
Texnuka nuddepeHpoBaHus.
['eomeTpryeckuii CMBICT TPOU3BOAHOM.
Huddepenmmarn.
[TpousBoaubie u nuddepeHIanbl BRICIINX MOPSIIKOB.
®opmyna Jlenbuuna.
Pewrenue pa3nuuHbIX 3a/1a4 110 TEME.
Tema 7. OcHoBHbIE TeopeMbl TUDHepeHIINATBHOTO UCUUCTICHHUS.
Teopewms! Poiuns, Jlarpanxa, Komm.
®opwmyia Teinopa.
PackpeiTue HeornpenenéHHocTel ¢ MOMOIIBIO ITpaBuiia Jlonuras.
PackpriTe HeonpenenéHHocte ¢ nmomonibio dopmyisl Teitnopa.
KonTponbnas pabota o teme «IIpousBogHas».
Tema 8. VccnenoBanue GpyHKIMiA ¢ momonibio mpou3BoAHbIX. [locTpoenue rpaduka GyHKIuu.
HaxoxneHne mpoMexxyTKOB MOHOTOHHOCTH, TOYEK SKCTPEMyMa, HAaHOONbIINX U HAMMEHBIITNX
3HAYEHUH, IPOMEKYTKOB BBIITYKJIOCTH, TOUEK Ieperuoa.
JloKa3aTesIbcTBO HEPABEHCTB.
Uccnenoanue GpyHKIHI ¢ TOMOIIBIO TPOU3BOAHOM.
[Toctpoenue rpagukoB PyHKIMI KPUBBIX, 3alaHHBIX IAPAMETPUUYECKHU U B IOJISIPHBIX
KOOpJUHAaTaXx.
KonTponbnas pabora no teme «IIpumeHeHre npon3BoAHON.

HWrorosoe 3ausatue.

Pa3nen 3. UuTerpajbHoe ucyucjieHue PyHKIMI OHOI mepeMeHH 0l

Tema 9.IlepBooOpa3Hbie 1 HEONPEIENEHHBINH HHTErpaJl.

[IepBoobOpaznas u Heompenen€HHbIN nHTerpai. Tabnuna uaterpaioB. Henocpencrsennoe
UHTETPUPOBAHUE.

N3y4yenne METO10B UHTETPUPOBAHUS.

Krnaccel unTerpupyemMsix GyHKIUI.

Tema 10.Onpenenénnsiii uaterpan Pumana.

Brruucnenue onpeneneHHbIX HHTErpaioB Pumana ¢ nomornsto npasuia Herotona—JleiiGHumna.
3aMeHa epeMEeHHON 1 MHTErPUPOBAHUE 10 YaCTSIM B OIIPeIeIEHHOM UHTErpalle.

Tema 11. JlnuHa 1 Mepa YMCIOBBIX TOJMHOXKECTB.

KonTponbhas padbota no reme «HTerpupoBanue»

JUInHa 1 Mepa YUCIOBBIX MHOXKECTB.

JUIHa ¥ Mepa YUCIIOBBIX MHOXKECTB.

Tema 12. 'eomeTpruecKre IPUIOKESHUS HHTETPAIA.

Haxoxnaenue niomaaei Gpuryp B 1eKapTOBbIX KOOPAWHATAX C TOMOIIbIO HHTETPUPOBAHUS.
Haxoxxnenue miomaaeit Gpuryp B MOISIPHBIX KOOPAMHATAX C MOMOIIBIO HHTETPUPOBAHUS.
HaxoxieHne yiH KpUBBIX B IEKAPTOBBIX KOOPAMHATAX € TOMOIIBIO UHTETPUPOBAHUSI.
HaxoxneHne UIMH KpUBBIX B IOJSPHBIX KOOPAMHATAX C IOMOIIbIO HHTETPUPOBAHHUS.
Haxoxnenrne o0BEMOB TeN ¢ MOMOUIBI0 HHTETPUPOBAHUS.

HaxosxneHue HeHTpOB TSHKECTH Tel ¥ (GUTYP C ITOMOIIbIO HHTETPUPOBAHHUSL.

HaxoxJ1eHrne MOMEHTOB MHEPIUU C TIOMOIIBIO HHTETPUPOBAHMUSL.

KonTtponbHas pabota o Teme «I'eomeTprueckue NpuiokKeHus ONpeenEHHOr0 HHTErpaiay.
Bomnpocsl k Teme

1.MHoxecTBa U omnepaiuu HaJa HUMU. OTHOIIEHUS HA MHOXKECTBAX.
2. ©yukmuu. [pocretimas knaccudukarus Gysakuii. CroiicTBa QyHKIMI. OYHKIINS KaK

®dopma A Crpannna 10 u3 23



MHuHHCTepCTBO HayKH | BhICIIEro oopazoBanust PO

o o ®Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

@ - Paboyas mporpamMMa JUCHUILINHBL

OTHOLLEHHUE.

3.MomHocTs MHO)kecTBa. Teopema Kanropa-bepnireiina.

4. CyéTHple MHOXKECTBA U UX CBOMCTBA. MOIIHOCTh MHOKECTBA PALIMOHAJIbHBIX YHCEIL.
6.Cy1iecTBOBaHHE HECUETHBIX MHOKECTB. KOHTHHYYM.

7. MoOnIHOCTh MHOXKECTBA BCEX MOJMHOKECTB IAHHOI'O MHOXKECTBA.

8. [IpyHLMNIBI MUHEMYMa U MaTEMaTUYECKOW MHIYKUUU Uit N

9.0npenenenue noss U ynopsao4eHHoro nois. [lpumepsr.

10.I'panu uncnoBbix MHOXKECTB. [losHoe nosne. Henonnota nmoss Q.
11.BemecTtBennble yucia kak 6eckoneunsie qpoou. [Inotaocts Q B R.
12.IlpuHuuns! moaHOTHI moJis R.

13. OTKpbITHIE U 3AMKHYTbIE MHOKECTBA B R, uX cBOiicTBA.

14. Tlonsatue cekBeHUUAbHOM KomnakTHOCTH. [IpuHuun bonbiano-Beiepirpacca.
15.TTonsitue komnaktHoctu. Jlemma bopensi-JleGera.

16. Onpenenenue npeena nocie 0BaTeIbHOCTH. ENMHCTBEHHOCTb.
OrpaHn4eHHOCTHCXOAILIEHCS MTOCIIEI0BATEIbHOCTH.

17. Apudmernyeckue cBOKWCTBaA Ipeiena MOCIE0BATEIbHOCTH.

18.IIpenenbHblii Epexo]] B HEpaBEHCTBAX VIS MOCIEI0BATEIbHOCTEH.
19.®ynnamentansHocTh. Kpurepuii Ko cxoqumocTu nociie1oBaTeabHOCTH.
20.Teopema Beiiepirpacca o npeene MOHOTOHHOM TocieaoBarenbHocTH. Yucro e.
21.IToanocnenoBaTeIbHOCTh M YACTUYHBIN MpeIen ocieaoBaTeibHOCTU. JIeMma Borbiiano-
Beiiepirpacca.

22 HwxHMi 1 BepXHUH Mpeiesbl ocieaoBareabHocTy. Mx cBoiicTBa.

23.I1penen GyHKIUU B TOUKE. DKBUBAJICHTHOCTH onpesenenui no ['eitne u Komu.
24.becKOHEYHO Majble M (PMHAIBHO OTPaHWYCHHBIC BEIMYHHBI. VX cBOICTBA.
25.Apudmerrueckue cBOICTBa npeaena GyHKIUH.

26.I1penenbHblN Iepexo B HEpaBEeHCTBaX s (PyHKLIUH.

27 IlepBblii ¥ BTOPOH 3aMeUaTENbHbIE IPEAETIBI.

28.0Omnpenenenue npeaena pyHkiuu o 6aze. [lpumepsi.

29.1Ipenen KOMIO3UITNH (DYHKITHIA.

30. Kputepuii Ko cymectBoBanust npeaena QyHKIUH.

31.CpaBHeHHE ACHMITOTHYECKOTO MOBEIEHUS (PYHKITUH.

Caoitctra 0 f(O)

32.HempepsiBHOCTD (pyHKIIMH B TOUKE. PazianuHble onpeeneHus.
HenpepbIBHOCTHOCHOBHBIX 3JI€MEHTapHBIX (PyHKIMIA.

33.OxHocTOpoHHNKE Npeaensl. ToukH pa3pbiBa QYHKINN U UX KJIacCU(PUKALIKS.
34.Konebanue ¢pynkiuu B Touke. Kputepuii HenpepsiBHOCTH bapa.
35.JlokanbpHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHI: OTPaHUYEHHOCTb,
COXPAaHEHHUE 3HAKa,HETIPEPHIBHOCTh CYMMBI, IPOM3BEIEHUS, YACTHOTO,
KOMIIO3ULIUH.

36. Teopema bonpriano-Komm o npomMexyTOUHOM 3Ha4EHHUH U €€ CIIEACTBHE.
37. Teopema Beitepmrpacca 0 MakCMMaIbHOM 3HAYCHUU.

38.Kputepuit HepepbIBHOCTH MOHOTOHHOM (DYHKITUH.

39.PaBHOMepHas HenpepbIBHOCTH. Teopema KanTopa.

40.Teopema 06 0OpaTHON (HyHKIHH.

41.3an1a4u, NPUBOISIINE K MOHSITHIO MPOU3BOTHOM.

Onpenenenne npousBoaHoM. [IpuMepsIBbIUKCICHMS.

OIHOCTOPOHHUE MTPOU3BOIHBIE.

42.KacarenbHas. Paznuunble moaxonas! k e€

OIpEEITICHUIO.

43.11pon3BOIHBIE CYMMBI, IPOU3BEIECHHUS], YACTHOTO.

44. MuddepennupyeMocTsb QyHKITUN B TOUKE. CBSI3b C
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CyILLIECTBOBAHUEM ITPOU3BOAHON. HenpepbIBHOCTH

muddepeHnupyeMoit GyHKINUH.

45. luddepeninan,ero CBOMCTBA, FTeOMETPUUSCKUN

CMBICIL.

46.[TpousBoaHas cinoxHou GpyHnkumuu. MHBapuaHTHOCTH hopMBI ArddepeHnnana.
47 IlpousBoaubie u nuddeperuansl Beicmx nopsako. ®opmyna Jleiibaua.
48. Teopemsl @epma u Posst. ['eomerpruueckuil cMbIcia Teopemsl Posus.

49. Teopema Jlarpanxa 0 KOHEUHOM MPUPALICHUH U €€ TEOMETPUUECKUNA CMBICIT.
50. Teopema Ko u €€ reOMETpUYECKUNA CMBICIL.

51. ®opmyna Telnopa ¢ octaTouHbIM WieHOM B popme Jlarparka n Komn.

52 .JloxansHas ¢popmyna Teitnopa.

53. ®opmyisl Teittopa OCHOBHBIX ieMeHTapHBIX (yHKIHH. O1ieHKa
ocTaTo4HOTro wieHa. [IpuOmmKkEHHbIC BEIYNCIICHUS.

54.1IpaBuno Jlonwurans.

55. YcnoBust MOHOTOHHOCTH QyHKIMH. HeoOXoanmble yCIoBUsS BHYTPEHHETO
IKCTpEMYyMaA.

56.locTatouHble YCIOBHS SKCTpeMyMa ( B TOM YHCIIE B TEPMUHAX BBICIIHUX
MPOU3BOIHBIX). Beimykias gpynkuus. Heo6xoaumele 1 JOCTaTOYHBIE YCIOBUS
BBINTYKJIOCTH [T ABaKAb N pepennnpyemoit pynkuuu. Touku nepernoa.

57. ACUMIITOTHI KPUBBIX.

58.IlepBooOpa3Has u HeonpeAeIeHHbIN HHTETpal, U UX CBOWCTBA.

59.1IpaBuno OcTporpaickoro MHTErPUPOBAHUS PATUOHATBHBIX (DYHKIUH.
60.0Ompenenennblii nHTErpai Pumana, ero eIMHCTBEHHOCTbD.

61.HeoOxoammoe ycinoBrue HHTErpupyeMocTH o Pumany.

62.Cymmsl apOy u popmyist HapOy.

63.Kpurepuii [lapOy narerpupyemoctu rno Pumany.

64.YucnoBble MHOXECTBA HYJIEBOH JUIMHBI U HYJIeBOI Mepbl. X cBoiicTBa.
65.MuoxectBo Kanropa u ero coiictsa.

66.Kpurepuii JleGera unterpupyemMocty o Pumany.

67.JInuna u Mepa noaMHokecTB R. MHOxecTBa, n3mepumsle 1o XKopaany.
68.CpolicTBa nHTerpana Pumana.

69.HenpepsiBHOCTh MHTETpajia Pumana, kak QyHKIIMYM BEpXHETO Mpeaena.
70.Juddepennmpyemocts nHTErpaina Pumana, kak pyHKIUN BEPXHETO MpeJiena.
71.I1epBas u BTOpast HHTETPAJIbHBIE TEOPEMBI O CPETHEM.

72 IlpunosxeHus onpeeaeHHoro nuTerpaia Pumana.

Pazgen 4. InpdepenunaibHoe ucuncjaenne GyHKIUIA HECKOIbKUX NMepeMeHHbIX

Tema 13.BemecTBeHHbIE TPOCTPAHCTBA U TOMOJIOTHSL.

Tononornyeckrie, HOPMUPOBAHHBIE 1 METPUYECKHAE TPOCTPAHCTBA: ONPENEICHUS U IPUMEPHI.
[TonHbIe METPUYECKHE IPOCTPAHCTBA, TOHOTA R".

Kpurepuii komnaktHOCTH B R".

Tema 14.BexTop-GyHKIIMM MHOTUX IEPEMEHHBIX.

[TonsATHe BEeKTOP-(DyHKIIMH.

OyHKIMY OTPaHUYEHHOW BapUalllH.

I1ytu u xpussble.

JlnvHa KpuBOil.

KacarenbHble K KpUBBIM.

Pemrenue 3agay mo TeMe.

Tema 15.IIpenensl, HEPEpHIBHOCTD, YACTHBIE TPOU3BOIHBIE U U (PepeHIIHaTbI.

Haxoxxnenue npenenos QyHKIMH MHOTHX EPEMEHHBIX.

Brruncrienue 4acTHBIX MPOU3BOIHBIX U MU (HEPEHIINATOB Pa3HbIX MOPSAAKOB (DYHKIIHI MHOTHX
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[IEPEMEHHBIX.
Paznoxenue GyHkIuit MHOTHX TIEpeMEHHBIX B psj Teitnopa.

[Tpumenenne quddepeHnnanoB K NpuOIMHKEHHBIM BEIYUCICHUIM

N3yudenune cBONCTB MHOI000pa3uii, IOCTPOCHHUE KACATEIbHBIX K HUM.

Tema 16. MccnenoBanue 5KCTpeMyMOB YHCIOBBIX (PYHKIUH C TOMOIIBIO TPaBHiIa MHOXKHUTEICH
Jlarpanxa.

HccnenoBanue pyHKIUI HECKOIBKUX ITEPEMEHHBIX Ha SKCTPEMYM.

HaxoxneHune 1oKanbHbIX 3KCTPEMYMOB, B TOM YHCJIE U YCIOBHBIX IIPaBUIIOM MHOKUTEJIEH
Jlarpanxa.

Brinonnenue 3aMeHbI IEPEMEHHBIX B TU(GepeHINaTbHBIX YPABHEHUIX C YACTHBIMHU
IIPOU3BOJIHBIMH.

Pasznen 5. UncsioBble psiibl

Tema 17. HecoOcTBEeHHbBIE HHTETPATIBI.

Heco6cTBeHHBIC HHTETPAJIBI 10 OECKOHEYHOMY IPOMEKYTKY M MX BEIYUCIICHHE
3ameHa nepeMeHHON B HeCOOCTBEHHBIX MHTErpaax.

NHTerpupoBanue no 4acTsm.

HecobOcTBeHHBIE HHTETPAJIB OT HEOTPAHWYCHHBIX (PYHKINN U UX BBIYHCIICHUE.
3aMeHa IEpEMEHHOM

HHTerpupoBanue 1o 4acTsam

[Ipu3Haky cX0IMMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

AOCOII0THAS U yCIIOBHAS CXOAUMOCTb.

[Tpusnaku AbGens, Jupuxie.

Tema 18. YwucnoBbie psibl.

UYucnoBoii pan u ero cymma. MccnenoBanne cX0IMMOCTH YHCIIOBBIX PSIIOB 110 OIPEEIICHUIO.
HeoOxonumoe ycnosue cxoaumocth. Kpurepuii Komm cxogumoct psaos.

IIpu3Haky cX0IMMOCTH 3HAKOIOJIOKUTENBHBIX psAnoB. [Ipu3Hak cpaBHEHUS.

[Ipuznak [lanam6epa. Paguxanbublii npusznak Komrm.

[Tpuznax Paa6e. [Tpu3nak ["aycca.

Nuterpansnsiii npu3zHak Komm-MakiaopeHa cX0IUMOCTH 3HAKOIIOJIOKUTEIIBHBIX PSIOB.
Jlpyrue npu3Haku CX0AUMOCTH 3HAKOMOJIOKHUTENbHBIX PsI0B (Mpu3HaK cpaBHeHMs Koy,
Jorapu(GpMUUECKUN IPU3HAK U T.1.).

OneHka ocTaTka 3HaKOIOJIOKUTENBHOTO pAAA.

3nakonepemMeHHble psabl. [Ipusnak Jleitonuna. OueHka octaTka 3HaKOUEpeyIOIEerocs paaa.
[Tpusznak AbGens, npusHak Jupuxie.

YMHOXKEHUE PSIIOB.

[enenue psanos

beckoHeuHsble Mpou3BEACHNS

Pemenue 3anau o reme «HucioBele psabh».

Pa3nen 6. ®yHKUMOHAJIBHBIE N0CT€10BATEILHOCTH U (PYHKIIHOHAIbHBIE PAIbI
Tema 19. ®yHKIIMOHAIBbHBIE TOCIEIOBATEILHOCTH U PAJIBIL.

@DyHKITMOHATBHBIC TIOCTIeA0BaTENbHOCTH. [loTOUeYHasT CXOIMMOCTh (DYHKIIMOHATBHBIX
MOCJIEI0BATETLHOCTEN.

PaBHOMepHas cx0IUMOCTh (YHKITMOHATHHBIX TTOCIEI0BATEILHOCTEH.
OyHKIMOHANBHBIE Psiibl. [loTouedHast 1 paBHOMEpHAasi CXOAUMOCTh (PYHKIIMOHAIBHBIX PSIOB.
Crenennsie psapl. O01aCTh CXOAMMOCTH.

Pemrenne 3anau.

HNHTerpupoBanne CTETIEHHBIX PSJIOB.

HuddepeHunpoBanue CTereHHbIX PSAIOB.

Psin Teitnopa. Paznoxxenue dhynkumii B psia Teitnopa.
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Paznoxenue pynkuuii B psin Teitnopa.

CyMMHpPOBaHUE CTETICHHBIX PSIOB.

Brruncienue cyMM 4HCTIOBBIX PSIOB.

HroroBoe 3ansaTue 1o teMe « ODyHKIIMOHAIBHBIC MTOCICI0BATEIIBHOCTH U PSIBIY.
KonTtponsHas pabota 2 no reme « OyHKIIMOHAIbHBIE TOCIEA0BATEILHOCTH U PSIIBI».
Tema 20. Psigp1 Oypoe.

Psapr @ypbe

Psinp1t @ypbe 4eTHBIX M HEUETHBIX (YHKITUH.

Pser @ypre hyHKIMIA, 3agaHHBIX Ha oTpeske [-1,1].

Paznoxenune ¢ynkuwmii, 3ananneix Ha otpeske [0,1], B psin @ypee.

Bomnpocesl k Teme

2. Tomomoruveckre, HOPMHUPOBAHHBIC U METPUYIECKHE TPOCTPAHCTBA: OIPENEICHUS U
npumepbl. Merpuku B R".

Bapuanus Bekrop—¢pynkuuii. Teopema XKoprana o pyHKIUSX OrpaHHUECHHON BapUaIny.
[Tytu u kpuBbie B R ", 1inHa KpuBOii, kKacaTenbHas K KPHBOM.

[TosHBIC METPHYECKUE TIPOCTPAHCTBA, TOTHOTA R .

CBoiicTBa HENPEPBIBHBIX OTOOPaKEHUH METPUUYECKUX IPOCTPAHCTB.

N ook w

CBoiicTBa KOMIAKTHBIX M CEKBEHIIHAIbHO—KOMITAKTHBIX IOJJMHOKECTB METPUIECKUX

IIPOCTPAHCTB.

Kpurepuii kommaktHocTd B R ".

CBs13HbIE IOJJMHOKECTBA TOMOJIOIMUECKUX IPOCTpaHCTB. CoXxpaHEeHUE CBA3ZHOCTH IIPU

HenpepbIBHbIX 0ToOpaskeHusX. Teopema bonbLano.

10. BoinykJibie ¥ JIMHEWHO-CBSI3HbIC TOAMHOXecTBa B R ".

11. YactHble npousBoHbIe U TeopeMa [IIBapiia o paBeHCTBE CMEIIaHHBIX YaCTHBIX
MPOU3BO/IHBIX.

12. MuddepentmpyemocTs GYHKIHI MHOTHX IepeMeHHbIX, tuddepernunan dF(X)

13. orobpaxenus F: R" — R™ u ero cBoiictBa. Matpuua SIkoou Jr(X).

14. JlocraTounoe ycioBue audHepeHupyeMoCTH B TOUKE.

15. Teopema o auddepennnane caokHONU PYHKIIUN U KIIETTHOE MPABUIIO»' BHIYUCICHUS
YaCTHBIX TPOU3BO/IHBIX.

16. Teopema o muddepentnane oOpaTHoit GyHKITUM.

17. ®opmyna Teitnopa s r1agKUX YUCIOBBIX (YHKIIUNA MHOTUX IEPEMEHHBIX.
Bropoii ntuddepennnan uynciaoBoil pyHKINM MHOTUX IEPEMEHHBIX.

18. JIokanbHBI 9KCTPEMyM YUCIIOBON (DYHKIIMHM MHOTHX IepeMeHHBIX. HeoOxoammoe 1
JIOCTAaTOYHOE YCJIOBUS CYIIIECTBOBAHMS JJOKAJIBHOIO SKCTPEMyMa B TOUKE.

19. ®opmynupoBKH TEOPEMBI 0 JIOKATBHOM upheomMopdhr3Me 1 TeOpEMBI 0 HESIBHOM
byHKIMYN 1 ee quddepeHuane.

20. KacarenpHas IZIOCKOCTH K TOBEPXHOCTSIM B R ", orpeziesienune u criocoObl 3a1aHusl.
['maakue MHOrooOpasus B R ", HeocoObie MHOT000pasusi, IPUMEPHIL.

21. Y CIIOBHBIH JIOKATBHBINA 9KCTPEMYM YHCIOBON (PYHKIIMU MHOTHX MEPEMEHHBIX, TPUMEPHIL.

22. «IIpaBuiio MHOXHTENEH» Jlarpanxa.

23. JIoCcTaTOYHBIN MPU3HAK YCIOBHOTO JIOKAJILHOTO KCTPEMYMa YMCIOBOM (DYHKIIMM MHOTHX
NepeMEHHBIX.

24. HeoOxoarMBblIe U JOCTAaTOYHbIE YCIIOBHS (YHKIIMOHATBHON 3aBUCUMOCTH YHCIIOBBIX
(GYHKIHH MHOTHX ITEPEMEHHBIX.

25. HecobcTBeHHbIe nHTErpaiibl 1 1 2 posia, MX OCHOBHBIE CBOMCTBA. Brruncnenue
HECOOCTBEHHBIX MHTETPAJIOB.

26. HecoOcTBeHHBIC HHTETPAITBI OT HEOTPHUIIATENBHBIX (PyHKINi. [Ipu3HaK cpaBHEHHS
HECOOCTBEHHBIX HHTETPAJIOB.

27. Kputepuii Ko cxogumocTn HeCOOCTBEHHBIX HHTETPAJIOB.

© ®
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28. AGconoTHAs U YCIOBHAS CXOAMMOCTh HECOOCTBEHHBIX MHTErpanoB. [Ipusnaku Abemns u
Jupuxie cXoauMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

29. CxoauMocCTh uncioBoro psaa. ['apmonudeckuit psa. ['eomerpudeckas

30. mporpeccusi. OcTaTok 4UCIOBOTO psia. Heobxonumoe ycoBre CXOIMMOCTH YHUCIIOBOTOPSIIA.
JeWicTBusa Ha paiaMu.

31. Kpurepuit Komm cxoqumMocT YMCIOBOTO psfa.

32. Ilpu3Hak cpaBHEHHUS 3HAKOIOJIOKHUTEIbHBIX psAnoB. ClieCTBUS.
103.ITpu3nak [anambepa cX0AUMOCTH 3HAKOIIOJIOKUTEILHOTO Psijia.
104.Papukanbhbiii mpu3Hak Ko cXoauMoCcTy 3HaKOTIOJIOKUATEIIBHOTO PAJIa.
105.ITpu3nak Paabe cxoanMOCTH 3HAKOMIOIOKUTEILHOTO Psijia.

33. Ilpuznak Kymmepa cxoIuMOoCTH 3HAKOMOIOKUTEIBHOTO psfa.

34. IlpusznHak ['aycca cX0AMMOCTH 3HAKOMOJIOKHUTEIBHOTO PSIa.

35. Unrterpanphsiii npuznak Komm-MakaopeHa cX0AMMOCTH 3HAKOMOIOKUTEIHHOTO
psna.

36. 3HakomnepeMeHHbIe ¥ 3HaKouyepeayomuecs psaasl. Teopema Jleitbnuna. Teopema o6 ocratke
3HAKOYEPEIYIOMIETOCS P/Ia.

37. AGCOIIIOTHO U YCIOBHO CXOsIIHecs psiibl. Teopema o cXoIuMOCTH abCOMOTHO
CXOSIIerocs psija.

38. ®opmyIbl TUCKpETHOTO TIpeoOpa3oBaHus AGes.

39. Ilpusnaku AGens u Jupuxiie CXOAUMOCTH YHCIOBBIX PSIIOB.

40. IlepecTaHoBKa 4ieHOB psiga. TeopeMa Jlupuxiie o mepecTaHOBKE WICHOB a0COFOTHO
cxopsmerocs psaa. Teopema Pumana o nmepectaHOBKE WIEHOB YCIOBHOCXOSIIETOCS
psna.

41. I'pynmupoBKa 4JIEHOB psijia.

42. YmHOXeHne psaioB. TeopeMa o mpon3BeieHNH aOCOTOTHO CXOSIINXCS PSIOB.

43. Teopema MepTeHca.

44, TeopeMbl 0 CXOAMMOCTH JABOMHBIX U IIOBTOPHBIX PSAJIOB.

45. beckoHeuHbIe MPOU3BEACHNUS U UX CXOIUMOCTh. [Ipru3Hak abcomoTHOH

46. cX0IUMOCTH OECKOHEYHOTO TPOU3BEICHUSI.

47. CX0auMOCTh U paBHOMEPHAs CXOUMOCTh (PYHKIIMOHAIBHBIX
IIOCJIETIOBATEIbHOCTEN U PSAJIOB.

48. Kputepuii paBHOMEpPHOU CXOIUMOCTH (PYHKITHOHATHHBIX TIOCTIEI0BATENBHOCTEHH
PSIOB.

49. Kpurepuit Ko paBHOMEPHOI cXOAMMOCTH (hyHKIIMOHATBLHBIX
IIOCJIEIOBATEIbHOCTEN U PSAJIOB.

50. JlocratouHble yCIOBHS PABHOMEPHON CXOUMOCTH (PYHKIIMOHATBHBIX PSIOB

51. (mpusnak Beilepirpacca, npusHaku AGens u upuxie).

52. CpoiicTBa paBHOMEPHO CXOISIIMXCS (PYHKIIMOHATBHBIX MTOCIIEIOBATEIHHOCTEH:
npeenbHbIN nepexo/l B PyHKIMOHATIBHBIX OCIE0BATEIbHOCTSX, YCIOBHE
KOMMYTHPOBAHHS JIBYX NPEACTHHBIX IEPEX0I0B, HEMTPEPHIBHOCTH MPEACTHHOM
byHKIUH.

53. JloctaTo4HOE yCIOBHE PABHOMEPHOH CXOAMMOCTH (DYHKITMOHATBEHOM
rocienoBaresbHoCTH. Teopema JuHu.

54. CpoiicTBa paBHOMEPHO CXOASIINXCS (QYHKIMOHAIBHBIX PSIIOB: MPEEIIbHBIN Mepexo,
HEMPEPHIBHOCTh CyMMbI paBHOMEPHO cxozsmerocs psaa. Teopema [lunu.

55. IIpeaenbHbIi epexo/] o1 3HAKOM MHTErpaja, IOWIEHHOE HHTETPUPOBaHHE
(YHKIHOHATIBHBIX MTOCIIEI0BATEIBHOCTEN U PSAIOB.

56. IIpenenbHBINA Tepexo/1 oI 3HAKOM MTPOU3BOTHON, TIOWICHHOE
mddepenipoanre (yHKIMOHAIBHBIX MOCIEI0BATENLHOCTEN U PSIOB.

57. CxomuMocCTh B cpeHeM (hYHKIIMOHABHBIX MOCIEI0BATEIbHOCTEH.

PaBHOCTETICHHASI HEMPEPBIBHOCTH MOCIEA0BaTEIbHOCTH (pyHKIIMH. Teopema
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58. Aprena.

59. Crenennsle psagsl. Teopema Abens. Paguyc cxoauMocT, HHTEPBaJ CXOAUMOCTH
crene”HHoro psaa. Teopema Komu-Anamapa.

60. PaBHOMepHas CXOAMMOCTh CTETICHHBIX PsIOB. BTopas Teopema Abers.
Paznoxenune anemeHTapHbix GpyHkiui B psajg Teitopa.

61. Teopema BeliepmTpacca 0 paBHOMEPHOM MPUOIMKEHUN HEMPEPHIBHON (DYHKIMU
MHOTOYJICHAMH.

62. OproronanbHble cUCTeMBI PyHKIUH. Psapt @yphe 10 OpTOroHAIBHBIM
cucTeMam.

63. OproHopMupoBaHHbIe cucTeMbl GpyHKIMI. HepaBencTBo beccerns.

64. Psiapl @yphe 110 OpTOHOPMUPOBAHHBIM cucTeMaM. CxoauMocTs psiaa Oypoe B
cpennem. Pasenctso IlapceBas.

65. CroiictBa psa1oB Oypre (IKCTpEeMaTbHOE CBOHCTBO, €IMHCTBEHHOCTD Psa
®Oypbe).

66. Teopema 0 CBOHCTBaX 3aMKHYTBIX OPTOHOPMHUPOBAHHBIX CHCTEM.
CaoiictBa psnoB @ypse. Teopema Pucca-Oumiepa.

67. Ilonnora TpuronomeTpuueckoi cucrtemst B R([-,]).
[lepuoanueckue GyHKIMU U UX CBOICTBA.

68. TpuroHOMeTpUYECKUIA PSIT ¥ €0 CBOMCTBA.

69. Tpuronomerpuueckuii psig @ypoe. Psanpr ypbe YeTHBIX ¥ HEYETHBIX (DYHKITHIA.

70. Psim @ypbe yHKIMH, UHTErpUpyemMoii Ha otpeske [-1,1].

71. HepaBencTBo beccens 17151 TpPUTOHOMETPUYECKOM CUCTEMBI (DyHKITUH.
DKCTpeMaIbHOE CBOMCTBO TPUTOHOMETPHUECKUX PsiioB Dypre.

72. Psanpl @yphe B KOMIIEKCHOH 001acTH.

73. NHTerpabHOE MPEICTaBICHUE YACTUIHON CyMMBI psina Dypbe.

74. SAnpa Jlupuxie u ux cBoicrTaa.

75. CxonumocTts psiga Oypbe B TOUKE.

76. JlocTaTouHbI€ YCIOBHS CXOAUMOCTH psifa Dypre B TOUKE.

77. CymmupoBanue pa1oB @ypbe METOJJOM cpeAHNX apupmeTnueckux. Anpa Deiiepan
UX CBOWCTBA.

78. Teopema Deiiepa.

79. Teopema BeliepmTpacca 0 paBHOMEPHOM MPHUOIMKEHUN HEMPEPHIBHON (DyHKITHH
TPUTOHOMETPUUECKUM MHOTOUJIEHOM.

7.JJABOPATOPHBIE PABOTbI, IPAKTUKYMBbI
He npeaycMoTpeHo yueOHbBIM IIaHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB
BrinonHenue KypcoBbIX paboT 1 pedepaTtoB yueOHbBIM IUIAHOM He IpeaycMoTpeHo. [IpumepHbie
BapHaHTHI ¥ TUTIOBBIE 3a/laHME KOHTPOJIBHBIX paboT mpescTaBieHsl Huxe, B pazaene GOC.

9.HIEPEYEHB BOITPOCOB K OK3AMEHY

cemecTp
1. MHOX€eCTBO A€HCTBUTENbHBIX uncen. CpaBHEHHUE AEHCTBUTENbHBIX uncel. TeopeMa o
TOYHOWBEPXHEH I'PaHH.
2. [Ipubnmxenne NeHCTBUTENBHBIX YUCEN PAIMOHATLHBIMH.
3. CdaerHple MHOXeCTBA. CIETHOCTh MHOKECTBA pallMOHATBHBIX uncel. HecueTHOCTH
MHOKECTBA JIEHCTBUTEIBHBIX YHCEIT.
4. OnpeneneHue npeaeia nocaeaoBaTeIbHOCTH. EMMHCTBEHHOCTH Tipeeia. OTpaHnYeHHOCTh
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CXOJISIIIEMCS TTOCIIEI0OBATEIbHOCTH.

5. beCKOHEYHO MaJIbIE MOCIIEI0BATEIIbLHOCTH U UX CBOMCTBA.

6. CBoiicTBa IpeIeoB MOCIIEI0BATEIbHOCTEH.

7. IlpenenbHblii IEpexo/1 B HEPABEHCTBAX. Teopema 0 IByX MUJIUIIMOHEPaX.
8. MoHoTOHHBIE TTOCeA0BaTeIbHOCTH. CyIlleCTBOBAaHUE TIpeIena.

9. Yucno e.

10. IIpuHIMI BIOKEHHBIX OTPE3KOB.

11. Teopema I'eitne-bopens-Jlebera.

12. Teopema bonbriano-Belepurpacca.

13. IIpenenpHble TOUKU MTOCIIEN0BATEILHOCTH. BEpXHUN U HUYKHUMN IIPEIEIIb] NOCIEA0BaTeIbHOCTH.
14. Kpurepuii Koim cXoIMMOCTH MOCIE10BATEILHOCTEN.
15. Ipenen pyukuuu no Komu u o ['eliHe 1 X SKBUBAICHTHOCTb.
16. Apudmernueckre CBOUCTBA MPEAEIoB (PyHKIUH.
17. HenpepbIBHOCTH QYHKIIMH B TOUKe. Apu(METHUECKUE CBOWCTBA HETIPEPHIBHBIX (DYHKIINH.
18. JlokanbHbIE CBOMCTBA HEMTPEPHIBHBIX (DYHKIINH.
19. Teopema Beiiepiirpacca 06 orpaHH4eHHOCTH HENPEPHIBHOM Ha OTpe3Ke (PyHKIMU.
20. Teopema Beliepmrpacca 0 JOCTH)KUMOCTH MUHMMAJIBHOTO ¥ MAKCUMAJIbHOTIO 3HAYEHU I
HETPEPHIBHON Ha OTpe3Ke (PYHKINH.
21. Teopema BeliepiTpacca o mpoMexXyTOUHBIX 3HAaUEHUSAX HEIIPEPBIBHOM Ha OTpe3Ke QYHKLUH.
22. TeopeMa 0 HENPEPHIBHOCTH 0OPATHON (PYHKIIUH.
23. HemnpepbIBHOCTD CyNnepHO3ULIMN HENPEPHIBHBIX (PYHKIINH.
24. HenpepbIBHOCTH IPOCTEHIINX dJIEMEHTapHBIX (QyHKIMNA. TeopeMa o HermpepbIBHOCTH
3JIEMEHTAPHBIX (QYHKIHH.
25. IlepBelii 3aMeUYaTEIbHBIN IIPEIEI.
26. Bropoii 3aMeyaTeNbHbIN IPEEIL.
27. OnpezneneHue Npon3BoAHON U tupdepeHuupyemMocTs GyHkuuu. HenpepblBHOCT
muddepeHpyeMon QyHKIUH.
28. I'eoMeTpUYECKUI CMBICI IIPOU3BOAHON. Y paBHEHHUE KaCaTCILHON.
29. luddepentmpoBanue cnoxHoil pyHkuu. MiHBapuanTHOCTH GopMBl quddepenmana.
30. Juddepenumponanne oOpaTHOil GyHKIMH.
31. IuddepeHunpoBaHue CyMMbl, Pa3HOCTH, TPOU3BEIECHUS U YACTHOTO (DYHKIIHH.
32. IIpousBoanble u quddepeHnnans Beicuux nopsakos. ®opmy:na Jleitbuuna.
33. Bospacranue (yobsiBanue) GpyHKIMH B TOUKe. JIokanpHbIN skcTpeMyM. Heobxoaumoe
YCIIOBHE DKCTPEMYMa.
34. Teopema Possi.
35. Teopema Jlarpanxa 0 KOHEUHBIX TPUPALICHUSIX.
36. @opmyna Komm.
37. IlpaBuno Jlonurans 1uist paCKpbITHsI HEOTIPEAETIEHHOCTEN BU/IA «HOJIb HA HOJIBY.
38. IlpaBuio JlonmuTans A1 paCKpBITUS HEOIIPEASIEHHOCTE! BH1a «OECKOHEYHOCTh Ha
OECKOHEYHOCTBY.
39. ®opmymna Teitnopa c octaTouHbIM wieHOM B opme [eano.
40. ®opmy:a Teiinopa c ocTaTouHBIM WieHOM B popMme Jlarpanxka.
41. ®opmyina Teitnopa c ocTaTOYHBIM WiieHOM B hopme Komu.
42. ©opmymsl MakiiopeHa Jij1sl OCHOBHBIX 3JIEMEHTapHBIX (DyHKIIHHA.
43. Bemmykiocts rpaguka pyakiuu. Touku neperunda. Heo6xonumbie ycaoBusl.
44. HaxoJeHHe HAaKJIOHHBIX aCUMIITOT
cemecTp
4 TlepBooOpasHas. HeonpeneneHHblil HHTErpa. 3aMeHa IepeMEHHBIX B
HEONpeleIECHHOMUHTErpajie. MeTol MHTErpUpPOBaHHUS 110 YaCTSIM.
5 HHrerpupoBaHUEpalMOHATBLHBIX (YHKIIUI.
6 HHTerpupoBaHMEHEKOTOPBIXTPUTOHOMETPUIECKUX BBIPAKCHUH.
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7 WHTerprupoBaHue ApOOHO-IIMHEHHBIX UPPALMOHAIBHOCTEN.

8 HurerpupoBaHue KBaAPaTUYHBIX UPPALOHATIBHOCTEH.

9 Omnpenenenne unterpaina Pumana. EquHCcTBEHHOCTH HHTETpaa.
100rpaHU4eHHOCTh HHTETPUPYEMOH (HYHKIIHH.

11CsoiicTBO MMHEWHOCTH UHTETpasia Pumana.

12Cymmer lapOy 1 ux npocreiimue cBoiicta. MaTerpanst Jap0Oy.

13.JIemma JlapOy.

14 KputepuilMuHTErpupyEMOCTH.

15 PaBnoMepHas HenpepbIBHOCTB. Teopema Kanropa. HTerpupyeMocTbHENPEPHIBHBIX
GhyHKITUH.

16 HMuTerpupyeMoCTb NPOU3BEICHHUS HHTETPUPYEMBIX (DYHKIIUH.

17 CBOHCTBO aJAMTUBHOCTU OMPEICICHHOTO HHTETpaa.

18 HurterpupoBaHue HEpaBeHCTB. TeopeMa o CpeHeM.

19 ®opmyna Herotona-Jleitbuuna.

20 HnwHa KpuBOH U (OpMyIIa UIs €€ BEIYUCICHUSL.

21 Yucnossle psabl. Cymma psaa. Kputepuit Komu. Heo6xonumoe yciioBue cxoIumMoCTH.
22 TlpusHaku CpaBHEHHS IS PAIOB C TOJIOKUTEIBHBIMU YICHAMHU.

23 OCHOBHBIE TPU3HAKHI CXOIUMOCTH IS PSIIOB C TIOJIOKUTEIbHBIMU YWICHAMH: TIPU3HAK
HanamOepa, paaukanbHblil npu3Hak Koy, nHTerpanbHblil npusHak Komm.

24 AOcomoTHAs B yCIIOBHASI CXOAUMOCTh psifoB. [Ipusnaku lanambepa u Koy s
a0COJIIOTHON CXOIMMOCTH PSI0B.

25 Psanp1 Jleitonuna. [Tpusnak JleiiOHUIIA TS 3HAKOYEPEAYIOIIUXCS PSIOB.

26 IlpecTaHOBKa WIEHOB psijia B aDCOIIOTHO M YCIOBHO CXOASIIUXCS psijiax.

27 Tloroueunas u paBHOMepHas cxoauMocTs. Kpurepuii Komm paBHOMEpHO# cX0IMMOCTH
psanos. IIpusHak BeliepirpaccapaBHOMEPHOU CXOAUMOCTH PALOB.

28 Teopema o epecTaHOBKe Mpe/esoB. [loueHHbIIepexo/1 K Ipeaeny B psaax.
HenpepriBHOCTE CyMMBI psJa.

29 Tlo4neHHOCHHTETPUPOBAHUEPSIIOB.

30 TNounennoenuddepeHInpoBaHNUEPSIOB.

31 OcHoBHas TeopeMa o CTETIEHHBIX psjax. Paanyc u uHTEepBan cxoauMocTu. PaBHoMepHas
CXOAMMOCTh CTETIEHHBIX PsioB. HempepbIBHOCTh CyMMBI CTEIIEHHOTO Psijia.

32 TlounenHoeuHTerpupoBanue 1 nuddepeHupoBaHue CTEIEHHBIX PSIJIOB.

33 Teopema AGerrs.

34 TeopemaBeiiepmrpacca 0 paBHOMEPHOMITPHOIMKEHUHMHEPEPHIBHBIX (DyHKIINH
MIOJIMTHOMaMH.

35 Psanwt Teitnopa. CxogumocTs psifa Teinopa st pyHKIUI ¢ paBHOMEPHO OTpaHHYSHHBIMH
NpOU3BOAHBIMU. Psiyibl Teitnopa ist OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

36 AoctpaktabIi paadypee. HepaBencto beccens. CXoaUMOCTh K HYITFO KO HHUITUSHTOB
Oypee.

37 3aMKHYTOCTh OPTOHOPMHPOBAHHOM crcTeMbl. PaBeHcTBO [TapceBais.

38 TpuroHomerpuveckasiopTOHOPMHUPOBaHHAsA cucTeMa. TpuroHoMeTpuyeckuipsadypsre.
39 3aMKHYTOCTh TPUTOHOMETPUIECKOH cucTeMbl. CX0muMocTh psina Dyphe B CpeTHeM.

40 ®opmyJbl U1 YACTHUHBIX CyMM psifia Dypsbe.

41 Cxommmocts psiga Dypee.

HNEPEYEHDB BOITPOCOB K 3AYETY
He mpenycmorpeno

10. CAMOCTOSATEJIBHAS PABOTA OBYUAIOLIUXCSA
Pa3zgen 1. BBegenue B MaTeMaTHUYECKUH aHAIN3

Tema 1. MHoecTBa U QyHKLUH.
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CuéTHbIe MHOXKECTBA U UX CBOMCTBA. MOIITHOCTh MHOYKECTBA BCEX MOAMHOKECTB JAHHOT'O
MHOKECTBA.
Tema 2. [Tosie neficTBUTEILHBIX YHACEI.

Henonnaora nomnst Q. [Tnotaocts Q B R. [IpuHumns! monHoTs! oss R.

Tema 3. [Ipeaen nocienoBaTeIbHOCTH.

OrpaHM4YeHHOCTb CXOASIIEICS TOCIE10BATEIbHOCTH.

Tema 4. [Ipenen hyHKIUN.

beckoneuno manbie v puHANBHO OrpaHUYCHHBIE BeIHMUMHBL. MIX cBOHCTBA.

Tema 5. HenipepriBHBIC (hYyHKITUN.

I'mo6anbpHBIC cBOMCTBA: TeopeMa boibiiano-Korm o mpoMeKyTOYHOM 3HAUCHUH U €€ CIIE/ICTBHE.
Teopema BeiiepmTpacca 0 MakCMMaJabHOM 3HAYEHUH.

Tema 6. luddepenmpyembie GyHKIHH.

Juddepennman,ero CBOWCTBA, FTEOMETPUIECKUN CMBICIT.

Tema 7. OcHoBHBIE TeopeMbl AU PepeHINATHHOTO HCUNCICHHS.

JlokanbHas ¢popmyna Teitnopa. OnieHKa 0CTaTOYHOTO YJICHA.

Tema 8. YcnoBust MoHOTOHHOCTH (DyHKIMU. HeoOX0mnMBbIe yCIIOBHS BHYTPEHHETO IKCTPEMYMaA.

Pa3gen 3. UuTerpajibnoe ucumnciaeHue GyHKuuii 0qHOM nepeMeHHOi

Tema 9.I1lepBooOpasHbie U HEONPEACAEHHBIN HHTETPAI.

[ToacranoBku Dinepa.

Tema 10.Onpenenénnsiii uaterpan Pumana.

CpolicTBa nHTerpana Pumana: aniuTHUBHOCTb 110 MEPE, JINHEHHOCTD, 3aMEHA IEPEMEHHBIX U
MHTErPUPOBAHUE 10 YaCTSM.

Tema 11./n1Ha u Mepa YMCIOBBIX TOJAMHOKECTB.

JllnHa 1 Mepa YHUCIIOBBIX MTOAMHOMXKECTB.

Tema 12. 'eomeTpuueckue NpuUI0KEHNs UHTETpaa.

HaxosxneHne HeHTpOoB TSHKECTH (PUTYp U Tell, @ TAKKE — MOMEHTOB.

Paznen 4. [IndppepenuuaibHoe ncuucaeHue PyHKIMNA HECKOJIbKHUX NepeMeHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA M TONOJIOTHUSI.

CBolicTBa KOMIAKTHBIX M CEKBEHIIMAIbHO—KOMITAKTHBIX MTOJIMHOKECTB METPUUECKUX
npoctpancTB. Kpurepuii komnaktHocTd B R". CBsi3HBIC TOMHOXKECTBA TOMOJIOTHYECKUX
npoctpancTB. CoOXpaHEeHUe CBA3HOCTH MTPU HETPEPBIBHBIX 0TOOpakeHusX. Teopema bombiiano.
BeinykJibie 1 TMHEHHO-CBsI3HBIC TTOAMHOXKecTBa B R

Tema 14.BexTop-dyHKIIMM MHOTHUX NIEPEMEHHBIX.

ITytu u kpuBbie B R", miiHa KprUBO#, KacaTeabHas K KPHBOM.

Tema 15.[1penensl, HENPEPHIBHOCTD, YaCTHBIE MPOU3BOAHBIE U U DEepeHITHATIBI.

®opmyina Teitnopa s raagkux YUCIOBBIX (QYHKIMI MHOTHX MepeMeHHBIX. BTopoi

g depeHnnan YucaIoBod GYHKIIMU MHOTHX ITepeMeHHbIX. DOpMyITHMpOBKH TEOPEMBI O
JokaIbHOM uddheomopduzMe U TeopeMbl 0 HeaBHOM pyHKImK U e€ nuddepenuuae.
KacatesbHast IUTIOCKOCTH K TIOBEPXHOCTAM B R", onpeienienne u crioco0s! 3a1aHusl.
HeoOxoaumebie 1 1ocTaTouHble yCIoBUS (QYHKIMOHATBHOM 3aBUCUMOCTH YUCIOBBIX (QYHKIUI
MHOTHUX ITIEPEMEHHBIX.

Tema 16. MccnenoBanne SKCTPEeMyMOB YHCIIOBBIX (PYHKIIMH € TOMOIIBIO ITPaBHIIa MHOXKHUTEICH
Jlarpanka.

I'maakue maOTO00Opa-31s B R", He0coObIe MHOTO0Opa3 st Y CIIOBHBIH JIOKAIBHBIH SKCTPEMYM
YHCIOBOM (PYyHKIIMM MHOTHX NEPEMEHHBIX, IPUMEPHI.

Pa3znen 5. YUucsoBblie psiabl

Tema 17. HecoOcTBEeHHBIE HHTETPAIIBI.

HecoOcTBeHHbIe HHTETPAJIBI 10 OECKOHEYHOMY ITPOMEXYTKY U OT HEOTpaHUYEHHBIX (PYHKIINMT,
BBIYHCJICHUE NHTErPAJIOB.

[Tpu3HaKKU CXOAUMOCTH HECOOCTBEHHBIX HHTETPATIOB. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTb

®dopma A Crpannna 19 u3 23



MHuHHCTepCTBO HayKH | BhICIIEro oopazoBanust PO

o o ®Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

@ - Paboyas mporpamMMa JUCHUILINHBL

Tema 18. YwucnoBsie psibl.
3Hakouepenyrommecs psaasl. Teopema JleiiOHuIIa. AGCOTIOTHO M YCIIOBHO CXOISIITUECS PSJIBI.
[Tpusnaku AbGens, J{upuxie.
ApudnmeTndeckre onepanny HaJl CXOIAITUMUCS psiiaMi. becKOHEeYHbIe TPOU3BEACHHUS M UX
CXOAUMOCTb. JIBOItHBIE U MOBTOPHBIE psibl. CyMMUPOBAHUE YUCTIOBBIX PSAIOB.
Pa3nen 6. ®yHKIHOHAJIBHBIE MOCT€10BATEIHLHOCTH H (PYHKIIMOHATbHBbIE PSI/AbI
Tema 19. dyHKIMOHAIBHBIE TOCIEI0BATEILHOCTH U PAJIBI.
[Ipumenenue psa0B B PUOIMKEHHBIX BHIYUCICHUSX.
Teopema Betiepmrpacca o paBHOMEpHOM IPHUOJINKEHUN HETIPEPHIBHOU QYHKIIUH
MHOTO4JICHAMHU.
Tema 20. Psiapt Oypoe.
3aMKHYTOCTh U ITOJIHOTa OPTOHOPMHUPOBAHHBIX CUCTEM. Y CIIOBUS TOUJICHHOTO
g depeHIMPOBAHNS K MHTETPUPOBAHUS.
[Ipeo6pazoBanue ypoe. CBoiicTBa mpeodbpazoBanus Dypee. [TonsTue 06 o6paTHOM
npeodpazoBanuu Oypre. UnTerpan Dypre.
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11.YYEBHO-METOIMYECKOE H HH®OPMAIIHOHHOE OBECHEYEHHE JIUC-
HUTIIUHBI

a) Cnucok pexomenyemoii JIHTEpaTyphI

OCHOBHAs:

1. Kankaesa, JI. C. Maremarnueckuii aHAH3: TeOpHs npenesios, AupdepeHuHaIbHOe HCUHCTCHME -
yueGHoe nocobue ans By3os / JI. C. Kankaesa, — 2-e u3A1., Menp. u on. — Mocksa : H3parenscrso KOpaiir, 2021, —
246 c. — (Bsicmee o6pasosanue). — ISBN 978-5-534-04898-8. — Texer : anekTponusii // O6pazosarenbHas
nnardopma Opaiir [caiit]. — URL: https://urait.ru/bcode/473026

2 Hukurun, A. A. Marematuueckuii ananus, Yray6nenuslii kype : Y4EOHHK W NpakTHKyM s BY30B /
A. A. Hukurun, B. B. ®omuuen, — 2-¢ H3J1., HCnp. ¥ aon. — Mocksa : UsparenscTso FOpaiir, 2021. — 460 ¢c. —
(Beiciiee o6pasosanue). — ISBN 978-5-534-00464-9. — Teker : 9NIEKTPOHHbIN // ObpazoBarenshas mnargopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/469171

3: Capnosumuas, H. B. Marematuueckuii aHanu3. OYHKUHH MHOTMX NepeMEHHBIX : yuebHuk
TMpaKTHKyM ans By3os / U. B. Cagosuuuas, T. H. ®omenko, — 2-e U3, nepepab. u aon. — Mocksa : Uz narensctro
Opaiit, 2021. — 206 c.— (Bsicuee o6pasosanue). — ISBN 978-5-534-06584-8. — Teker : snextponusiii //
OGpasosarenshas niatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473000

AONOIHHTE/NLHASN:
8 Hanunrep, B. A. Metoauka 00y4eHHs HaYanaM MaTeMaTHYeCcKOro aHaIM3a : y4eOHHK U MpPaKTHKYM
Ans Bysos/ B. A. Jlanuurep. — 2-e H31., Mcrp. U non. — Mocksa : Uzparenscteo IOpaiit, 2021. — 162 ¢, —

(Beiciee o6pasosanme). — ISBN 978-5-534-09598-2. — Teker : EKTPOHHbIH // Ob6pasosatensHas mnargopma
[Opaiir [caiit]. — URL: https://urait.ru/bcode/470430

2. Marematuyeckuii ananus, CGopuuk 3aanuii : yuebHoe nocoue Ans By3oB / B. B. Jlorunosa [ ip.] ;
noa obuei pexaxuueii E. I. [T10THUKOBOM, — 2-e u3A1., Menp. W non. — Mocksa : Hspatenscreo FOpaiir, 2021, —
206 c. — (Bsicmee obpasosanue). — ISBN 978-5-534-11516-1. — Teker : anektponmsiii // Ob6pasoBarensHas
nnardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/473425

3: Hukutun, A. A. Marematuueckuii  ananus, CGopuuk 3amaq: yueGHoe mnocobue i By30B /
A. A. Hukutie. — Mockea : Usnatenserso HOpaiit, 2021. — 353 ¢. — (Bbiciee obpazosanue). — ISBN 978-5-
9916-8585-6. — Teker SNEKTPOHHbIH  // OGpasoaresnbHas miatdopma  FOpaiir [caiiT]. —

URL: https://urait.ru/bcode/469117

4.1. Canosuuuas, U. B. Matematuueckuii AHAIH3: ONpeeneHHbIH uHTerpan B 2 4. Yacts | : yuebHoe
nocoGue ana Bysos / . B. Canosuuuas, E. B, Xopoumosa. — 2-e w3z, nepepab. u gon. — Mocksa : Usnatenscrso
IOpaiir, 2021.— 242 c. — (Bsiciee obpasosanue). — ISBN 978-5-534-05714-0, — Teker : anexrponnsiii //
OGpasosarenshas nuardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/473161

4.2. Caposuuuas, U. B. MatemaTuyeckuii AHAIW3: ONpeaeNeHHbIH WHTerpan B 2 4. Yacry 2 : yueGHoe
noco6ue ana By3os / U. B. Canosuuuas, E. B. Xopoumiosa. — 2-¢ u3g., nepepab. u non. — Mockea : Msnatenserso
KOpaiit, 2021.— 199 c. — (Bsiciee obpasosanue). — ISBN 978-5-534-06672-2. — Teker : anextponmsiii //
O6pasosatensHas niarpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473206

5. Xopownsiosa, E. B. Martemaruueckuii ananus: HeonpeaeneHHBIH UHTerpat : yue6Hoe nocobue s BY30B /
E. B. Xopowmmnosa. — 2-e u3n., nepepab. u gon. — Mockea : Hznarenscrso ¥Opaiit, 2021. — 187 ¢. — (Bbiciee
obpasosanue). — ISBN 978-5-534-05715-7. — Teker - neKTpoHHbli // . Obpasosarenshas nnardopma FOpaiir
[caiiT]. — URL: https://urait.ru/bcode/473162 :

yuebHo-MeToAHYecKas: ¥

I Benbmucoa, C. JI. Meroauueckue YKasaHus Juld CaMOCTOATENBHOH paGoThl CTyAeHTOB o
Aucuuiuiiie «MaremaTHueckuii aHanu3y Ui CTYACHTOB | Kypca MH)KeHepHO-(H3HYecKOro (axynbrera BHICOKHX
TEXHOJIOrkH BeeX dopm oGyuenns / C. JI. Bensmucosa : Yal'V, HODBT. - DnekTpoH. TekcToBbIe naH. (1 aiin : 398
KB). - Vabsnosek : YaI'V, 2019. — Pexum JlocTyna: http://lib.ulsu.ru/MegaPro/DownIoad/MObject/6249

Coraac

[ Torexape_QOT___ /  Mameena AD.__ /ot S g (O, 06 Fe/sr

Ulnian paloTHuks naydnol Gulnuorers) ( DHO ) (noanwen) (Aara)

0) [Iporpammuoe odecneuenne: MoiiOduc Cranmaptasiid, AnsT Pabouas ctanius 8.

B) IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBI:

1. D1eKTPOHHO-0MOIHOTEYHbIE CHCTEMbI: o
1.1. IPRboOKS : anmekTpoHHO-0MOIHOTEYHAs cucTeMa : cailT / rpymina komnanuii A [Tu
Ap Menua. - Caparos, [2021]. — URL.: http://www.iprbookshop.ru. — Pexxum moctyma: st

3ape-TUCTPUP. MOJIb30BaTENEH. - TEKCT : JIIEKTPOHHBIMN.
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1.2. FOPAMUT : anextponHo-6u6muoTeunas cuctema : caitt / OO0 DleKTpoHHOE H3/1a-
tensctBo FOPAWT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum moctyna: mis
3apPETUCT-PUP. MTOJB30BATENEH. - TEKCT : ANEKTPOHHBIN.

1.3. KoHCynIbTaHT CTyIEHTa © 3JICKTPOHHO-0nOmuoreunas cucrema : caidt / OOO Ilomu-
Texpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JOCTYTIA: JIJISl 3aPETUCTPUP. ToJIb30BaTeneld. — TeKCT : 3IeKTPOHHBIH.

1.4. JIanb : anekTpoHHO-OHOMMOTeYHas cuctema : caidt / OO0 DBC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL.: https://e.lanbook.com. — Peskum poctyma: ajst 3aperucTpup. moJib-
30BaTesIed. — TeKCT : JIEKTPOHHBIN.

1.5. Znanium.com : aJeKTpoHHO-0ubaHoTeuHas cuctema : cailt / OOO 3nanuymMm. - Mo-
ckBa, [2021]. - URL: http://znanium.com . — Pexxum octymna : s 3aperucTpup. mojab3oBare-
Jiel. - TeKCT : 2JeKTPOHHBIH.

2. Koncynpranrllmtoc [DnekTpoHHBIN pecypc]: cripaBouHas mpaBoBas cucrema. /000
«Koncynprant [Inrocy - Dnekrpon. aaH. - Mocksa : Koncynerantllnroc, [2021].

3. ba3bl JaHHBIX MEPUOAMYCCKUX H3IaHHIA:

3.1. basa gaHHBIX MEPUOAMYECKUX U3aHUH : 3JIeKTpoHHbIe KypHaisl / OO0 UBUC. -
Mockga, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pesxum goctyna @ st aB-
TOPU3. MMOJIb30BaTeNei. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY .RU: nayunas snexrponnas oubiuoreka : caiit / OO0 Hayunast Dnek-
tponHas bubnnoreka. — Mocka, [2021]. — URL: http://elibrary.ru. — Pexxum noctyma : s aB-
TOPH3. IOJIb30BaTeNIeH. — TEeKCT : IIEKTPOHHBIN

3.3. «Grebennikon» : anexrponnas 6ubmmoreka / U1 I'pebennunkos. — Mocksa, [2021].
— URL.: https://id2.action-media.ru/Personal/Products. — Pexwum gocTyma : 1yist aBTOPH3.
10JIb30-BaTeliell. — TEeKCT : 3JIeKTPOHHBIH.

4. HaumoHnanbHast 3J€KTpOHHAs OMOIMOTeKa | AJIeKTpoHHAas OubinoTreka : henepanib-
Hasl rocyiapcTBeHHast HH(pOpMallMOHHAast cucTeMa : cailT / MuHHCTepCTBO KynbTyphl PO ;
PT'B. — Mockaa, [2021]. — URL: https://H30.pd. — Pexxum noctyna : yist mojgp30BaTenen
Hay4YHOH Onbmuorexu. — TeKcT : 37eKTPOHHBIMH.

5. SMART Imagebase / EBSCOhost : [moptain]. — URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxim 1ocTyIa @ IS aBTOPH3.
noJyib3oBaresen. — M3o0pakeHue : 3JeKTpOHHBIE.

6. denepanbHble HHYOPMATMOHHO-00Pa30BaTENbHbIE TOPTATIbI:

6.1. EauHoe okHO J1ocTyma K 00pa3oBaTelibHbIM pecypcam | deiepanbHbiii mopran / y4-
peautens GT'AOY IO LIPI'OIT u UT. — URL: http://window.edu.ru/ . — TekcT : 371€KTpoH-
HBIH.

6.2. Poccuiickoe oOpa3zoBanue : Gpenepaibhbiii moprain / yupeaurens GI'AOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — TekcT : 37eKTPOHHBIHA.

7. O0pazoBatenbHbIe pecypebl Yal'Y:

7.1. Onextponnas oubauoreka Yul'Y : moayns ABMC Mera-ITPO / OOO «Jlata Dkc-
npeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyna : 1uist mosib3oBareseii Hayd-
HOM OnbmmoTexu. — TeKCT : ANeKTPOHHBIH.

Cornacopano: 2 — > =
N {Q_,;Q Vid (& s T} | St ;.f,{/.,.-"{_f //;{ b
Aonxnocts corpyatuka YUTuTOUO U0

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHUE JUCHUIIJIMHbI:
Ayautopuu Juisl IPOBEIEHUS JIEKIUI, CEMUHAPCKUX 3aHITUH, AJI IPOBEIECHMS TEKYLIETO
KOHTPOJISI ¥ IPOMEXYTOYHOM aTTeCTallly, TPYIIOBBIX U NHIMBHUIYaIbHBIX KOHCYJIbTALIMI.
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AyIuTOpHUH YKOMIUIEKTOBAHBI CIICIIUATU3UPOBAHHON MeOeIbI0, y4eOHO! TOCKOM.
[ToMenieHusA I CAMOCTOSTEILHON PadOThI OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOH ¢
BO3MOKHOCTBIO MOAKIIIOYEHUS K ceTh «HTepHeT» 1 00ecriedeHrneM JOCTyIa K 3JIeKTPOHHOM
MHPPOMAIIMOHHO-00pa30BaTEIbHON cpelie, IMeKTPOHHO-010aroTeuHol cucreme. [lepeyeHpb
000pyI0BaHUSs, UCIIOIB3YEMOTO B yU€OHOM IPOLIECCEe, YKA3bIBACTCA B COOTBETCTBUU CO
CBEIICHUSIMH O MaTEPUAITBHO-TEXHUYECKOM 00CCIICYCHUU M OCHAILICHHOCTH
00pa30BaTeNLHOTO MPOIIecca, pa3MeNeHHbIMU Ha ourmansHoM caiite Yil'Y B pazuene
«Cenenust 00 00pa3oBaTEILHON OPraHU3AIUI.
B cnyuae HEOOXOAMMOCTH HCIIOIB30BAHMS B YI€OHOM MPOIIECCE YACTUIHO/UCKITFOUUTEIIBHO
JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, opranu3anus padots! [1T1C ¢ oOyuarommmucs,
¢ OB3 u nHBanuIaMu npeaycMaTpruBaeTCs B 3JEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHON
cpeze ¢ y4eTOM UX WHAMBHYaTbHBIX ICHXO(PHU3HUECKIX 0COOCHHOCTEH.

13. CHEIHMAJIBHBIE YCJIOBUS VIS OBYYAIOIUXCSA C OT'PAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbS

B cnyuae He0oOX01MMOCTH, 00yYaroIIUMCS U3 YUCIIA JIUL ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3J10pOBbsI (110 3asIBJIIEHUI0 00YUaIOIIEerocs) MOy T IIpeiaraTbCs OHU U3 CIEAYIOIINUX BApUAaHTOB
BOCTIPUATHS HHPOPMALIUH C YUETOM MX HHIUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:
JUISL JIML C HapyIIEHUSIMH 3pEHMsI: B IeYaTHON (opMe yBeIUUeHHBIM pudTom; B hopme
AJIEKTPOHHOTO JIOKYMEHTa; B (hopme ayamnodaiina (mepeBoa yueOHbIX MaTepHaioB B
ayauogopmar); B ieyaTHoll popmMe Ha a3blke bpaiiist; MHAMBH Iy adbHblE KOHCYJIBTALIUH C
MpUBJICYEHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIANBUAYIBHBIC 3aaHUs M KOHCYJIbTAIINH;

JUISL JIUL] C HApyIIEHUSIMHU CITyXa: B Ie4aTHOU Gopme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

BUACOMATCpHaAbI C CY6TI/ITpaMI/I; HHIAWBUAYAJIbHBIC KOHCYJbTAlWU C ITPUBJICYCHUCM

CYpZlOTIepEeBOUMKA; UHANBUAYAIbHBIE 33JJaHNsl U KOHCYJIbTALIUY;

JUTSL JIWIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO afmapara: B nedatHoi ¢gopme; B hopme

3JIEKTPOHHOTO IOKYMEHTA; B popMe ayanodaiina; WHANBUIYalTbHbIE 33/1aHUS U KOHCYJIbTAIUH.

B ciiyyae He0OX0IMMOCTH UCTIOJIB30BAHUS B YIEOHOM TpoIiecce

YaCTUYHO/MCKITIOYUTEIBHO TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, OPTaHU3aIHSI
pa6otsl [I1C ¢ obyuaromumucs ¢ OB3 1 MHBaTMIaMU MIPETyCMATPUBACTCS B AJIEKTPOHHOM
WHGOPMAIIMOHHO-00Pa30BaTEIBHOM CPeie ¢ YUETOM WX HHIUBH Y AJTbHBIX IICUXO(DU3NIECCKUX
0COOCHHOCTEHA.

#/

Pa3paboTtunk o JOLIEHT bypmucrposa B.I'

10.06.2021r.
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IIpunoxenne Nel

11.VYYEBHO-METOJUYECKOE U ”TH®OPMAIIMOHHOE OBECIIEYEHUE JUC-
LUILIMHBI

a) CriHcok pekomen/IyeMoii JIHTepaTyphi

OCHOBHAS:

1. Kankaesa, JI. C. MatemaTHueckuii aHaH3; T€OPHs NPE/ENIOB, AHdepeHIHATEHOE HCIHCICHHE ©
yde6Hoe nocobue s By3os / JI. C. Kankaesa. — 2-€ w3, uenp. u aon. — Mocksa : F31aTenbeTBo
Opaiit, 2022. — 246 ¢. — (Bsicmee o6pasosanne). — ISBN 978-5-534-04898-8. — Texker :
dnmekTpouHsiii // O6pa3zosarensras miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/492956

2. Hukwuran, A. A. Maremaradeckuii ananm3. YrityGneHHbri KYPC : y4eOHHK M IIPAKTHKyM UL By30B / A.
A. Hukwnrun, B. B. ®omudes. — 2-e u311., uenp. u nor. — Mockea : M3parensctso IOpaiit, 2022. —
460 c. — (Beicmee o6pasosanne). — ISBN 978-5-534-00464-9. — TexcT : 3MeKTPOHHBII //
O6pasosarensuas niardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/489278

JONOJTHHTEIbHAS:

1. HManunrep, B. A. Metoanka o6yueHns HauanaM MaTEMaTHUECKOrO aHATTH3a : yIeOHHK B PAKTHKYM
Autsi By30B / B. A. Jlamanrep. — 2-e w3, uenp. u gon. — Mocksa : Usparensctso IOpaiit, 2022. —
162 ¢. — (Bricmee o6pasosanue). — ISBN 978-5-534-09598-2. — TeKcr : 3MeKTPOHHBIA //
O6pasosarenmsras miatpopma FOpaiir [caiit]. — URL: https://urait.r/bcode/490911

2. Maremarnaeckwii ananu3. C60pHAK 3ananmii : yue6HOe moco6ue wis By3os / B. B. Jlornsosa [ ap.] ;
o obmeii pepakuueii E. T, TInoTHUKOBOM. — 2-€ U3A., ucnp. | Ao1. — Mocksa : M3 natensctso
IOpaiit, 2022. — 206 ¢. — (Bricmee o6pasosanne). — ISBN 978-5-534-11516-1, — Teker :
NeKTPOHHBIH // O6pasoBarensHas miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/493329

3. Huxurun, A. A. Maremaruueckuii anamis. C60pHHK 3a/1a4 : yue6HOe OCO6HE Wi By30B/ A. A.
Hukurin. — Mocksa : Mi3narenscreo IOpaiit, 2022. — 353 ¢. — (Bsicimee o6pazosanne). — ISBN
978-5-9916-8585-6. — Texcer : anexTponHEii // O6pa3oBatenbHas nnargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489227

4. Caposumyas, V. B. Marematnueckuii aHai3: ONpe/ie IeHHBIH uHTerpan B 2 4. Yacrs 1 : yue6roe
nocobue s By30s / . B. Canosrwgas, E. B. Xopoummiosa. — 2-¢ U3, nepepab. 1 gon. — Mockaa :
Hzparensctso IOpaiit, 2022. — 242 ¢. — (Bricmee obpa3opanue). — ISBN 978-5-534-05714-0. —
Texker : anextponnsiif / O6pasosaresnbras miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/493086
Canopauyas, Y. B. Maremarnueckuii aHams: ONpe/IeIeHHbIA HHTerpan B 2 4. Yacrs 2 : yueGHOe
nocobue ais By3os / U. B. Canoerryas, E. B. Xopommiiosa. — 2-e H31., nepepab. u gon. — Mocksa :
Mz parenscrso KOpaiit, 2022. — 199 ¢. — (Bsicmee obpasosanne). — ISBN 978-5-534-06672-2. —
Texer : snexrponHsiif / O6pasopatesnsHas mwiargopma FOpaiir [caiiT]. — URL:
https://urait.rwbcode/493129

5. Xopommnosa, E. B. Marematuueckii aHams: HEONPEEICHHBIA HHTErpal : yae6HOE mocoOue s
By308 / E. B. Xopommosa. — 2-e u3y., nepepal. u zon. — Mockea : Manatenscreo IOpaiir, 2022, —
187 c. — (Bricmee o6pasosanne). — ISBN 978-5-534-05715-7. — Teker - INIEKTPOHHBIH // ;
Obpasosarensaas wiardopma IOpaiir [caiit]. — URL: g i

y4e6Ho-MeToxuuecKkas:
1. Bemmucosa, C. JI. Metoauueckue ykasamms s CaMOCTOATENLHOH PaGOTI CTYICHTOB O AMCIATLTHHE
«Maremaraueckuii ananusy ais CTYZICHTOB | Kypca HEdKeHEpHO-(H3HIECKOro (baxynbTeTa BRICOKHX
 TexHonoruii Beex opm oGyuerns / C. JI. BembMucosa ; Yal'V, AO®BT. - Onextpos. TekcToBbIe
(1 aiin : 398 KB). - Vapssonck : Val'y, 2019, — URL: ' g
D.ulsu.r y 3

gaPro/Download/MObje

B) IIpodeccnonanbubie 6a3bl JAHHBIX, THPOPMALHOHHO-CIIPABOYHbIC CHCTEMbI:
1. D1eKTPOHHO-0MOTHOTEYHbIE CHUCTEMbI:

IPRbooks[DnexkTponusiii pecypc]: 31eKTpoHHO-0HOIMOTeYHast cucTema/ rpymma Kommanui A [Tu
Op Memua. - DnektpoH. pgaH. - Caparo, [2022]. - Pexum pgocryna:
http://www.iprbookshop.ru.

FOPAMT[DnekTpoHHblii pecypc]: 21MeKTpoHHO-GHOmHoTeuHass cuctema/ OO0 DieKTpOHHOE
m3gatenbctBo FOPAMT. - Dmektpon. man. — Mocksa, [2022]. - Pexum mocryma:
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https://www.biblio-online.ru.
C. KoHcyabTaHT cTyaeHTa [DNEKTpOHHBIA pecypc]: aneKTpoHHo-OnbOimnoreynas cucrema/ OO0
[Tomutexpecypc. - OmekTpoH. ngaH. — MockBa, [2022]. - Pexum pgocrymna:

http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlams[DnekTpoHHBIN pecypc]: aaeKkTpoHHO-OnOmuoreunas cucrema/ OO0 DBC Jlanb. - DIeKTpoH.
nan. — C.-ITerepOypr, [2022]. - Peskum mocryma: https://e.lanbook.com.

e.  Znanium.com [DIeKTpOHHBIA pecypc|: 3MeKTpoHHO-OnbOIMoTeuHas cucrema/ OOO 3HaHHyM. -
DsekTpoH. naH. — Mockaa, [2022]. - Pexxum poctyma: http://znanium.com.

2. KoncyastantIlinwoc[DnekTpoHHBI  pecypc]: cmpaBouHas TmpaBoBas cucrema/ Komrmanus
«Koncynsrant [Lmrocy. - Dnekrpon. aaH. - Mocksa: KoncynerantlLitoc, [2022].

3. ba3a 1aHHBIX NMePUHOAUYECKHUX U3JIaHUHl [DIeKTpOHHBIN pecypc]: anekTpoHHbIe xypHaIBE/ OO0

NBUC. - DnexTpoH.  JaH. - Mockaa, [2022]. -  Pexum  pocryna:
https://dlib.eastview.com/browse/udb/12.
4. HanunonanbHas 3jieKTpoHHasi 0u0IH0TeKa [ DJIEKTPOHHBIN pecypc]: AneKTpoHHas 6ubanoreka. -

DnekTpoH. naH. — Mockaa, [2022]. - Pexxum mocrtyma: https://H30.pd.

5.  DuaekrtponHas 6ubamorexka quccepranuii PI'b [DnekTpoHHbIi pecypc]: anekTpoHHas OubamoTeka/

®I'BY PI'b. - Dnekrpon. nan. — Mocksa, [2022]. - Pexxum goctyna: https://dvs.rsl.ru.
DenepajbHbie HHPOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:
WNudopmannonnas cucrema EquHoe okHO JocTyma K 00pa3oBaTeabHbIM pecypcaM. Peskum nocryma:
http://window.edu.ru.

denepanbublil nopran Poccuiickoe odpazoBanue. Pexxum pocryna: http://www.edu.ru.

Oo0pa3oBartenbHblie pecypesl Yal'y:

OnekrponHas oudaroreka Yul'Y. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/Web.

Oo6pasoBarenbhblil mopran Yial'V. Pexum mocryma: http://edu.ulsu.ru.

8 IIpo¢eccuonabHbie HHPOPMALMOHHBIEC PECYPCHI:

8.1. [Dnextponnsiii pecypc]. URL: http://fasie.ru — caiit ®onaa coaeicTBrs pa3BUTHIO

8.2. [Dnextponnsrii pecypce]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnextponnsiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Onextponnbrii  pecypc]. URL:  http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnektponnsii pecypc]. URL: http://www.pattern-cr.ru/.

8.6. [Dmextponnsiii pecypc]. URL: https:/fpi.gov.ru — odwunmansHbiii cadT ¢GoHAa COACHCTBUSA
NEePCHEKTUBHBIX UCCIIETOBaHUN

8.7.[Dnextponnsiii pecype]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN Donx
«MneanbHast Ipe3eHTAaIM VIS cTapTaray.

8.8. [Onekrponnbiit pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [Omexrtponnsiii pecypc]. URL: https://www.rvc.ru — odwurmansueii caidt ¢onma Poccuiickoit
BEHUYYPHOU KOMIIAaHUHU

8.7. [Dnexrponnsiii pecypc]. URL: https://www.rvc.ru/eco/ - caiit 0 HalMOHAJIBHON TEXHOJIOTHYECKOM
WHUIMATHBE U TEXHOJIOTHYECKOM Pa3BUTHH

8.8.[DnexTponHbIit pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yap:mp3 JIunoutep 06 MHHOBAIUSAX.

8.9. [Dnextponnsrii pecype]. URL: https://www.youtube.com/ channel/UCp0z-UFVKUBTKtVNBIgyX7A.
[Ton6opka BuaeO ¢ MeXIyHApOJHOTO hopyMa « OTKPHIThIE HHHOBAIIUN.

8.10.[DnexTponnsiii pecype]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JIxo06c.
Nmnepus codnazna / Gumsm / HD

8.11. Buor mpo unHoBarmu. Pesxxum noctymna: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bee o munensusx. Pexxum goctyna: https://prava.expert/litsenzii/chto-eto-takoe.html
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