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1. HEJIM U 3AJJAYU OCBOEHUSA JTUCHUITJIMHBI

Henp nuctumauael "Matematudeckuid  aHanm3" - O3HAKOMJIEHHE C (DyHIAMEHTaIbHBIMH
METOJIaMU HCCJIEIOBAaHUS NIEPEMEHHBIX BEJIMYMH IMOCPEICTBOM aHalM3a 0ECKOHEYHO MaJIbIX, OCHOBY
KOTOPOTO COCTABJISIET TeOpHs AUPPEPEHIINATHHOTO U HHTETPATLHOTO HCYUCIICHUH.
Hean
[enstmu y4eOHOM TUCITUTUTHHEI SIBJISTFOTCSI:
1. oBnazieHre HaYAILHBIMU 3HAHUSIMH 110 MATEMAaTUYECKOMY aHalIn3y, HEOOXOAUMBIMU
JUIS U3YYEHMSI IPYTUX AUCLHUILIMH CIIEHUATbHOCTH;
2. pa3BUTHUE HABBIKOB PEILICHUS 33]]a4 [0 MAaTEMaTHYECKOMY aHAJIU3Y.
3apaun
OcHOBHBIMU 3a7]auaMi y4eOHON AUCLIUITIIMHBI SBIISIOTCS:
1. popmupoBanue y CTyI€HTOB KOMILICKCHBIX 3HAaHUI 00 OCHOBHBIX CTPYKTYpax aHaJIM3a,;
2. mpuoOpeTeHne CTYACHTAMU HaBBIKOB M YMEHUM 10 PEUICHUIO POCTeHIINX3a1a4 MaTeMaTUYECKOTO
aHaJu3a.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII:

JlucuurinHa sBISieTCS 00S3aTeNIbHOM M OTHOCUTCS K O0s3aTenbHOH YacTH  «/lMCHUIUTUHEL
(Momynn)» ocHOBHOH mpodeccruoHanbHoM obpazoBarenbHoi mporpammsl (OITOIT), ycranaBnuBaemoit
By3oM. JlaHHas IUCHMIUIMHA SBISETCS OJHOW W3 NPOPHUIMPYIOIIMX JAUCHMIUINH B CHCTEME
noarotoBku OakanaBpa mo HampasieHuio 20.03.01 «. Texnocdepnas 6e3omacHoCcThy. OHa aeKBATHO
3HAKOMUT CTY/ACHTOB CO CIEAYIOIIMMH pa3JellaMd M METOJaMH MaTeMaTuKd (B COOTBETCTBUH C
YTBEPKACHHBIM CTaHIaPTOM):

- POJIb MaTEeMaTHKH;

- IOHATHUS MHOXKECTBA, YKcla, (QYHKIMH, TIOCIE0BATEILHOCTH, MPEIea;
- SJIEMEHTHI MaTEMaTHYECKOTO aHAJIN3a,;

- muddepeHnraIbHOe HCYHCICHNE GYHKINN OIHOM MepeMeHHOM;

- UHTErpajibHOE NCYUCIIeHNE (PYHKINH OTHOM IepEeMEHHOIA.

OObekTaMu HM3y4eHHUS B JAHHOW IUCHMIUIMHE SIBISIFOTCA, Tpexnae Bcero, pynkmun. C  ux
MIOMOIIIbI0O MOTYT OBbITh CHOPMYIMPOBAHBI KaK 3aKOHBI MPHPOJIBI, TaK U Pa3HOOOpPA3HbIE MPOLECCHI,
npoucxosnme B Texuuke. OTcioa 00beKTUBHAS Ba)KHOCTh MATEMaTHUECKOTO aHAIN3a KaK CPE/ICTBA
n3yueHus: pyHkuui. Jucouniauaa yuraercs B 1-oM 1 2-oM cemecTpax 1-oro Kypca CTyJeHTaM OYHOU
dhopmbl 00yUEHUSI.

JlucuuIuinHa «MaTeMaTH4ecKui aHalu3» Oa3upyeTcs Ha 3HAHUSAX U YMEHUSX, IMOJYyYeHHBIX
CTY/ICHTaMH B IIKOJIE.

3. MIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 1O JMCHUIIJIMHE
MOAYJIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMHU OCBOEHUA
OCHOBHOM MPOPECCHOHAJIBHOMN OBPA30OBATEJBHOM ITPOTPAMMBI

Kox n HaumeHoBaHue IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00yUeHHS 110
peanusyemMoii AMCHUIJIMHE (MOAYJII0), COOTHECEHHBbIX €
KOMIIETeHIIM U HHAMKATOPAMH JOCTHKEHHUS KOMIIETECHIIMH

OK-9- cnioco6HOCTH 3HaTh: IpUEMBI IEPBOM MOMOIIH, METO/IbI 3ALUTHI B
HCIIONb30BATh MTPUEMBI YCIIOBUSIX YPE3BbIYAMHBIX
MepBOI TTOMOILITH, YMeTh: OLIeHUBaTh CTENEHb ONTACHOCTH BO3MOXKHBIX
METO/IbI 3alLUTHI B IIOCJIEICTBUM aBapHii,
YCIIOBHAX KatacTpod M CTUXUIHBIX OCJACTBHIA I TPOU3BOIACTBEHHOTO
Ype3BbIYAITHBIX NIEpPCOHANA U HACEIEHMUS,
CUTYaLi OKa3bIBaTh MEPBYIO MMOMOIIb TOCTPA/IABIIINM;
Bnaners: HaBbIKaMU KCIIONB30BAHUS IPUEMOB OKa3aHUS
MEpBOM OMOILH,
3aIlMTHl TPOU3BOACTBEHHOTO NIEPCOHANIA U HACEIEHUS OT
BO3MOJKHBIX MTOCJIEICTBUM aBapHid,
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KatacTpo( U CTUXUIHBIX OCACTBUM.

(-10- cnocoOHOCTH K
O3HABATEIbHOU
NEATENLHOCTHA

3HaTh:

® IH)KCHEPHbIE ~ METOAbl  pPacuyeToB Ha  IPOYHOCTb,
JKECTKOCTh U YCTOWYMBOCTH JIEMEHTOB, MCIIOJB3YEMBIX
B KOHCTPYKLUMAX  Pa3jIM4YHBIX  COOPYXKEHUH, B
WH)KEHEPHOU U CIIacaTelIbHON TEXHUKE;

® OCHOBBl KOHCTPYMPOBAaHHS, METOAbl PALMOHAIBLHOIO
BbIOOpa pa3MepoB U JPYrMX IapaMeTpoB JeTajed u
y3JI0B 00IIEro Ha3HAYCHHUS.

VYMmeTs:

® DACCUUTHIBATh YCWIMS, JACHCTBYIOIIMX B 3JEMEHTax
KOHCTPYKIMH,  JeTansiX U y3JaxX  Pa3IMYHbIX
TEXHUYECKUX YCTPOMCTB;

®BLIOMpaATh  pAlMOHAJIBHBIE  IMApaMETPhl  AJIEMEHTOB

KOHCTPYKUMU, JeTajleld U y3JIOB MEXAHU3MOB W MAIllUH
o011ero Ha3HA4YCHUS.

Bnagers:

® YMEHHUEM METOJaMU CHUHTE3a Pa3IMYHbIX MEXAHU3MOB U
OCHOBaMH BbIOOpa UX MPUBOJIOB;

METOJJaMH  pacueTra KOHCTPYKUHMH 1O  HECyIIeu

CIIOCOOHOCTH;
(-11-criocoOHOCTH K 3HaTBh: OCHOBHbBIE ITOHSATHUSA 0 3arpsA3HEHUN
abcTpakTHOMY U OKpYXKaromieu Cpelsl; MOKa3aTeu KauecTBa

KPUTHUYECKOMY
MBIIIICHHIO,
HCCIICOBAHUIO
OKpY’Karollen cpeibl
JUUIS BRISIBJICHUS €€

OKPY’KaIOIEeW Cpelibl, XapaKTEPUCTUKY MPOMBIIUICHHBIX
OTXOJ0B U 3arps3HEHUN

YMeTh: IpUMEHATh  (PU3UKO-XUMUYECKUE METOAbl U
METOAMKHM  JUISI  OLEHKM  3arps3HeHus  OOBEKTOB
OKpY’KaloIlleW Cpenbl, IMPOTHO3UPOBATH M OLEHUBATH

BO3MOXHOCTEHN U MOCJIE/ICTBUS AHTPOTNIOTEHHBIX u MPUPOTHBIX
pecypcoB, BO3JECHCTBUI Ha OKPYKAIOIIYIO CPEAy U COLMAIbHYIO
CIOCOOHOCTBIO K cpeny.
MIPUHSTHIO Baaaers: meTogamu OLICHKH s dexTuBHOCTH
HECTaHJapTHBIX MEPONPUATHA WHXKEHEPHOM 3alUTHI  OKPYKaoIIEeH
peueHui u cpensl.
pa3peleHunto
POOJIEMHBIX CUTYyallui

IK-1- cmocoOHOCTH 3HaTh:
YYHUTBHIBATh ® OCHOBHBIC 3aKOHBI W TIPUHIWIIBI MEXaHUKH U WX
COBPEMEHHBIE MIPUMEHEHUE TUIS onpeneneHus Harpy3okx,

TCHACHIUHW PA3BUTHA

TEXHUKU U TEXHOJOTUMI
B 00J1acTH 00ecIeueHUs

TeXHOC(epHOU
0e30ITacHOCTH,
WU3MEPUTENILHON U
BBIYMCIIMTEIIHLHOM
TEXHUKH,
MH(OPMALIMOHHBIX
TEXHOJIOTHI B CBOEH
po¢heCCuOHATHHON

KMHEMAaTUYECKUX W JUHAMHYECKMX XapaKTEepUCTUK
MaTepHaJIbHBIX TEII,

® UH)KCHEPHBIE  METOAbl  PACUYE€TOB HAa  IMPOYHOCTb,
KECTKOCTh M YCTOMYHMBOCTH 3JIEMEHTOB, HCIIOJIb3YEMBIX
B KOHCTPYKLUSAX  pa3iIu4HBIX  COOPYXKCHUH, B
VWH)KEHEPHOM M CIIacaTeIbHON TEXHUKE;

YMerTs:

® DaCCUUTHIBATh YCWIHS, JACUCTBYIOIIMX B DJJIEMEHTax
KOHCTPYKIMH,  JeTajusiX W y3Jlax  Pas3IMYHbIX
TEXHUYECKUX YCTPOMICTB;
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JCATCIIBHOCTH

e ONpEICNIATh  KHHEMAaTHYEeCKHE W JIMHAMHYCCKHUE
XapaKTePUCTUKN Pa3IMYHBIX MEXaHH3MOB U MaIIWH,
BEIOMpaATh  pallMOHAJbHBIE  CIOCOOBI  OOecreueHUs
TpeOyeMbIX 3HAYCHUI ITHX XapaKTCPUCTHK;

Brnanets:

® YMCHHEM METOJIaMU CHHTE3a Pa3JIMYHBIX MEXaHU3MOB U
OCHOBaMH BbIOOpA UX MPUBOJIOB;

METOJIaMU  pacueTa KOHCTPYKUIUH IO
CIIOCOOHOCTH;

HeCcylen

IIPU OLIEHKE

pe3yJIbTaToB

OIIK-2-cnocoOHOCTH
HUCIOJb30BAaTh OCHOBBI
3KOHOMHUYECKUX 3HAHUU

a¢ddexTuBHOCTH

npodeccnoHanbHOM
e TeTbHOCTH

3HaTh:

0 OpraHM3alMOHHBIX OCHOBAX YIPABJICHUS CUJIAMH U
cpeactBamu PCUC u 'O B ycnoBuUsIX Upe3BbIYaiHBIX
CUTYaLHi;

*00 OpraHu3aluy yrnpaBiIeHUYECKOHN 1eATeIbHOCTH
JOJKHOCTHBIX Jinl opraHoB ynpasienust PCUC u 'O B
YCIIOBUSIX YPE3BbIYATHBIX CUTYALIUI;

YMers:

pa3pabaTrbIBaTh YIPaBICHYECKOE PEIICHNUE PYKOBOAUTENS
padoT Mo IMKBUJAIIMH YPE3BbIYATHON CUTYyalLlUN;
*pazpabarbiBaTh PACHOPSAUTEIbHBIE W OTYETHBIE
JOKYMEHTBI TIpU MPOBEIECHUU padOT IO JIUKBUIALINU
YpE3BbIYANHBIX CUTYALIUM;

Bunagers:
MeToJaMu  pabOThl  JOJKHOCTHBIX  JIMII  OPraHoB
yopasieauss PCUC wu TI'O 1npu  opraHuszanuu

MEPOTIPUATHA TI0 TPEAYNPEKACHUIO U JIMKBHUJIALNU
YpE3BbIYANHBIX CUTYaLIUM.

4. OBIIAA TPYAOEMKOCTDb JUCHUIIJIMHBI
4.1. O6beM TMCUMILUIMHBI B 3a4eTHBIX eqnHuuax (Bcero) -83E.

4.2. O0beM TUCHUIITHHBI 10 BUAAM y4eOHOM padoThI (B Yacax):

Sy e Koan4yecTBo 4acoB (popma o0yuennss  oyHas )
paGoThI Bcero mo B 1.4. mo cemecrpam
1 cemecTp 2 cemecTp 3 cemecTp
1 3 4 5
KonraktHas pabora 102 54 48
oOyJaromuxcs ¢
peroIaBaTeseM
AynuTopHbIe 102 54 48
3aHATUS:
Jlexun 34 18 16
IIPaKTUYECKHE U 68 36 32
CEMHHAPCKHE 3aHSATHUS
nabopaTopHbIe
paboThl
(;mabopaTopHbIit
MIPAKTUKYM)
CamocTosiTenbHas 114 54 60
paborta
Texymuii KOHTPOJIb 2 KOHTPOJIbHBIE | 2 KOHTPOJIbHBIE
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(KOTMYEeCTBO U BUJI;
KOHT.palora,

KOJUIOKBUYM,pedepar)

paboThl

paboThl

KypcoBas pabota

Bunasr
IIPOMEKYTOYHOU

aTTcCTallun (3K3aM€H,

3a4er)

72

36

36

Bcero yacos o
IUCHUAIUINHE

288

144

144

*B cimydae HEOOXOIUMOCTH HCIIOJIb30BAHMS B YI€OHOM MPOIIECCE YaCTUIHO/UCKITIOUUTEIIEHO

JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH B TAOJIUIIE Yepe3 ClIelll yKa3bIBAeTCsl KOJIMYECTBO
gacoB paboTs! [1T1IC ¢ oOyyaromuMucs Uit IPOBEACHUS 3aHATHI B AUCTAaHIIMOHHOM (popmarte ¢
IPUMEHEHHEM 3JIEKTPOHHOI'O 00y4EHUsI.

4.3. Conepxanue TMCUMILIMHBI (MoayJis.) PacnpenesieHue 4acoB o reMaM M BUIAM
y4eOHoi1 padoThI:

dopma o0yueHus ouHas
Buabl y4eO0HBIX 3aHSATHIA ®opma
AyIuTOpPHBIE 3aHATHS TeKyIe
Ha3panue u Bcer 3ansaTusa B Camocroserbit ro
Pa3nesoB U TeM (1) JeKIu TSRS | A0 MHTEPAKTHBH as padora KOHTPO
M HE 3aHATHSA, p-Hast on (l)opMe
ceMHHap pabora Jst .
3HAHHUI
1 2 3 4 5 6 7
Pa3zgen 1. BBenenue B MaTeMaTHYECKHI aHAJIN3
1. MuoxectBa u | 7 1 2" 2 4
byHKIIMU
2. ITone | 7 1 2 4
JNENCTBUTEIIBHBIX
qHCell
3.Ilpenen 10 2 4 4
IIOCJIEI0BATEIILHO
CTH
4, Mpenen | 10 |27 4 4 4
byHKIMH
5.HenpepsiBHble | 8 2" 2" 2 4
byHKIMH
Pasnea 2. luddepennuanbHoe ucuucjaeHne GyHKuuii 01HOH nepeMeHHoi
6. 10 2 4 4
Auddepenuupye
Mble (PYHKIIUU
7. OcHogHble | 9 1 2" 2 6
TEOPEMBI
Qg depeHaIbH
Or0 MCUMCIICHUS
8. Uccnenosanue | 10 2 4 4

GbyHKLHH C
MIOMOILLIO
IIPOU3BOJHBIX.
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[Toctpoenue
rpaduka
byHKIIHIM.

Pasznea 3. UnTerpajibHoe ucuncjienue GyHKunili  0HOI nmepeMeHHOMl

9. 10

[TepBooOpazubie
31
HEOIpeeIEHHbIN
WHTErpa

2 4 4 4

10. 9

OnpenenéHHbli
nHrerpail Pumana

11. Jlnuna u mepa | 7

YHCJIOBBIX
IIOAMHOXKECTB

12. 11

FGOMeTpI/I‘leCKI/IC
IIPHUIIOKCHUSA
HHTCI'pajia

DK3amen no | 36

oucyuniune

HUroro 144 | 18 36 18 54

Paznen 4. In

13. BemrecrBenusie
MIPOCTPAHCTBA u
TOIOJIOT U

(epennuaibHOE HcuncieHne QYHKIMHA HECKOJBKHUX NepeMeHHbIX
12 |27 4 2 6

14. Bexkrop-
GyHKIMHM ~ MHOTHX
MIEPEMEHHBIX

12 |2 4 6

15. IIpenensi,
HETIPEPBHIBHOCTb,
YaCTHBIE IPOU3BO/I-
HBIC U

Qg depeHmanb

12 |2 4 2 6

16. UccnenoBanue
SKCTPEMYMOB
YHCIIOBBIX
byHKLHH C
TTOMOIIIBIO TIPaBUIa
MHOKHUTENCH
Jlarpanxa

16 |2 6 4 8

Paspea 5. YUuciioBblie psiibl

17. HecoOcTBeHHBIE
WHTETPaIbI

12 |2 3 2 8

18. YncoBble psibl

* *

16 |2 5 3 10

Pasznen 6. (I)yHKIII/IOHa.leHLIe NOCJCAOBATC/IBHOCTH U PAABI

19.
QyHKINOHAIbHBIE
IIOCJIEI0BATEILHOCT
U U psJIb

14 |3 3 1 8
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20. Psiap1 dypre 14 |1 3 2 8
Oxzamen no | 36
oucyuniune
Hroro 144 | 16 32 16 60
E3
Bcero 288 | 34 68 34 114

*
Yka3aHHbBIC 3aHATHS IPOBOAATCS YACTUYHO B MHTEPAKTUBHOM (hopMme.

5. COAEP KAHUE JTUCHUJIMHBI MOAYJISA)
Pa3nen 1. BBenenue B MaTeMaTHYECKHIT aHAJIN3
Tema 1.MHOkecTBa U QyHKITHH.
MuoecTBa U onepanuu Haja HUMHU. OTHouieHust Ha MHOXecTBax. @ynkuuu. [Ipocreitinas
knaccudukanus Gpyakiuii. CroiictBa Gpynkuunid. DyHKINS Kak OTHOIIEHUE. MOIIIHOCTh MHOKECTBA.
Teopema Kantopa-bepHiureitna. CuéTHble MHOKECTBA U X CBOMCTBA. MOITHOCTh MHOKECTBA
panoHanbHBIX yKcell. CyliecTBOBaHHE HECUETHRIX MHOKECTB. KOHTHHYYM. MOIIIHOCTE MHOXKECTBA
BCEX MOJMHOKECTB TaHHOTO MHOXECTBA.

Tema 2.I1ose nelicTBUTENLHBIX YUCE.

[IpuHUMIBI MUHUMYMa U MaTeMaTUYECKOM MHAYKIMU. OnpeneneHre nojisd U ynopsiI04eHHOTO TOJIs.
[Ipumepsl. I'panu uncioBbix MHOXeCTB. IlonHoe mone. Hemonnota mons Q. BelecTBeHHbIe YyHCcia
Kak OeckoHeuHble podu. [ImotHocTs Q B R. IlpuHnmner noaHoTs! mons R. OTKpBITHIE U 3aMKHYTHIE
MHO)ecTBa B R, ux cBoiicTBa. lloHsATHE CekBeHIMaIbHOW KOMMakTHOCTHU. [lpunHumn bosbiano-
Beiiepmrpacca. [lonstie komnaktaoctu. Jlemma Bopensi-Jlebera.

Tema 3.[Ipeaen nocnenoBaTenTbHOCTH.

Omnpenenenue mnpenena IOCIENOBAaTENbHOCTH. EaMHCTBEHHOCTh. OTrpaHMYEHHOCTH CXOZSIIEHCS
MOCJIeIOBATEIbHOCTH. ApH(MeTnYeckue cBoMCTBa. [IpenenbHbII Tepexox B HEPABEHCTBAX.
OynnamenranpHocTh.  Kputepuit Komm. Teopema Beliepmrpacca o mpenene  MOHOTOHHOM
MOCIE0BATEIbHOCTH. Yucno e. [TonnmocnenoBarenbHOCTh u YaCTUYHBIN npeaen
nocnenosarenpHoCcTH.  Jlemma  bonbrnano-Benepmirpacca. HuokHMM M BEepXHHHM — Npenenbl
IIOCJIeI0BAaTENbHOCTH. X cBOMCTBA.

Tema 4. [Ipenen Gyukuu.

IIpenen @yHKIMU B TOUKe. DKBUBAIEHTHOCTH onpeaeneHuit no I'eiine n Komm. beckoneuno manbie
n (QUHAIBHO OrpaHWYEeHHblE BeNWYMHBL. VX cBolicTBa. ApudmMerndyeckue CBOHCTBA Ipezena
¢ynkuuun. IlpenensHbli mepexox B HepaBeHCTBax. [lepBblii M BTOpOil  3ameuareibHbIE
npeaensl.llpenen ¢yaxkuumn no 6aze. Ilpemen xommosunmu  yukmuit. Kputepuit Ko
cyliecTBoBaHMA npezena GyHkiun. CpaBHEHHE aCUMIITOTUYECKOT0 MoBeieHus GpyHKiuil. CB

Tema 5.HenpepbiBHble QyHKINN.

HenpepbiBHOCT ¢GyHKIMH B Touke. Pasnuunble omnpenaeneHus. HenmpepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKIuHA. OgHOCTOpOHHHME mpenenbl. Touku paspblBa W HMX KiIaccU(UKaIMSL.
Kone6anue ¢pynkuuu B Touke. Kpurepuit HenpepsiBHOCTH bapa. JlokaabHble CBOWCTBA HEMPEPBIBHBIX
(GyHKIUI: OrpaHUYEHHOCTh, COXpPAHEHHUE 3HAKa, HEMPEPHIBHOCTh CYMMbI, TPOU3BEIEHUS, YACTHOIO,
Komno3uuuu. ['nodanbpHble cBoicTBa: TeopeMa bonbnano-Komm o mpomMexyTouHOM 3HaYeHHH U €€
cnencreue. Teopema Belepmrpacca 0 MakCUMaJIbHOM 3HadYeHMHM. KpuTepuil HEnpepbIBHOCTH
MOHOTOHHOH (yHKuMU. PaBHOMepHass HenpepbiBHOCTh. Teopema Kanropa. Teopema 00 oOparHoi

GbyHKIUH.

Paszpen 2. {u¢depeHunaibHoe HCHUCAEHHE PYHKIUI OHOM ITepeMeHHOM
Tema 6.luddepenuupyemblie GyHKIUH.
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3agauu, TPUBOJAIINE K TOHATHIO TPOU3BOAHON. Onpenenenne npon3BoaHo. [Ipumepsl
BbruuciieHus. OgHocTopoHHue npou3BoaHbie. Kacarensnas. [Ipon3BoaHbie CyMMBI, TPOU3BEICHUS,
gacTHOTO. [{nddepenuupyemocts GpyHkunu B Touke. CBA3b C CyIIECTBOBAHUEM IIPOU3BOIHON.
HenpepsiBHocTh muddepenmpyemoii pyaxmun. Auddepennnan,ero cBoiicTBa, reOMeTpUYESCKHIA
cmbici. [IponsBoanas cinoxnoii ¢pyHkiun. MiHBapnantHoCTh hopmbl muddepennuana. [IponsBoanse
u nuddepennmansl Beicux nopsiakos. ®opmyna JleitOnuma.

Tema 7. OcHoBHbIE TeopeMbl U (HEepeHINATEHOTO UCUUCIICHUS.

Teopembr @epma, Poruist u Teopema Jlarpanxka o koneunoMm npupanieHuu. Teopema Komm. @opmyna
Teitmopa ¢ ocratounsiM uneHoM B (opme Jlarpamxka m Kommu. Jlokamenas ¢opmyna Teitnopa.
®opmynel  Telymopa OCHOBHBIX dJIeMEHTapHbIX  GyHKIMA. OIleHKa OCTATOYHOTO  YJjIeHa.
[Tpubnmxénnnie Boruucnenus. [Ipasuno Jlonurans.

Tema 8. MccnenoBanue GpyHKIUI ¢ moMomsio npon3BoaHbIX. [locTpoenne rpaduka GpyHKIHH.
YcnoBus MoHOTOHHOCTH (yHKIIMU. HeoOxoanmblie yciaoBHsl BHYTPEHHETO 3KcTpeMyMma. JloctaTouHble
YCIIOBHSI KCTpeMyMma (B TOM YHCIIE B TE€PMUHAX BBICIIMX IMPOWU3BOAHBIX). BwImyknas (GyHKIHAL
HeoOxonuMble U AOCTaTOYHBIE YCIOBHS BBITYKJIOCTH AJS ABaKIbl MU depeHIUpyeMOil (yHKIIUH.
Toukn mepernba. AcuMOTOTHI KpHBBIX. Cxema moyiHOTO uccienoBanus (ynkuuu. Iloctpoenue
rpaduKoB.

Pa3zpnen 3. UnTerpasbHoe ucuncieHue GQyHKUMA OTHON MepeMeHHO

Tema 9.IlepBooOpa3Hbie U HEONIPEAEAEHHBIA HHTETPAIL.

[IpaBuna HeompenenEéHHOr0o MHTETPUPOBAHUS: JTMHEHHOCTh, 3aMEHA TIEPEMEHHBIX M TOJICTAHOBKA B
MHTErpaj, MUHTErpUpOBaHHE MO yacTsAM. Tabmuipl uHTErpanoB. MHTerpupoBaHHe palMOHAIbHbBIX
¢byukuit. I[IpaBuno OcTporpajckoro WHTETPUPOBAHUS palMoHanbHBIX (yHKUIUK. [logcraHoBkH
Diinepa.

Tema 10.0npenenéunblii uurerpan Pumana.

EnunctBeHHOCTh MHTerpana Pumana. Heo6xoaumoe ycioBue unrerpupyemoctu no Pumany. Cymmbl
Hap6y u dopmynsl dapOy u unrerpan HapOy. Kputepuii apOy unTerpupyemoctu no Pumany.
Kputepuii Jlebera unterpupyemocta no Pumany. CBoiicTBa uHTerpana PuMana: aaTuTUBHOCTb IO
Mepe, JIMHEHHOCTh, 3aMEHa IEePEMEHHBIX M HHTErPUPOBAaHME IO 4YaCTsIM. HenmpepbIBHOCTH U
muddepeHrpyeMocTh HHTerpana Pumana, kak (yHKIOUM BepxHero mnpezena. MHTerpaigbHble
TEOPEMBI O CPETHEM.

Tema 11./[1inHa 1 Mepa YUCITOBBIX TOJMHOKECTB.
HucnoBble MHOXKECTBA HYJIEBOW JUIMHBI U HYJIEBOM Mephl. VX cBoiicTBa. JlIMHA U MeEpa YHCIIOBBIX
moAMHOkecTB. MHOXkecTBa, n3meprumsle 1o JKopaany. MuoxxectBo KanTopa u ero cBoicrsa.

Tema 12. 'eomeTprdeckue IPUIOKEHUS HHTErpaa.

Brruncnenue minomazaei Gpuryp, IiuH TUHUHN, 3aJaHHBIX SBHBIMH JIEKAPTOBBIMU YPaBHEHHSIMH,
rapaMeTpPUYeCKd U B MOJIAPHBIX KoopauHaTtax. Haxoxaenne 00bEMOB TeJ BpallleHHs! U TUIOMIAIeH UX
noBepxHOCTU. Haxoxk/ieHue IeHTPOB TSHKECTH PUTYp U Tell, a TAK)Ke — MOMEHTOB.

Pa3znean 4. {uddepenunanbHoe ucuucjieHne PyHKIMA HECKOJIBKHUX NepeMEeHHbIX

Tema 13.BemecTBeHHbIE TPOCTPAHCTBA U TOTIOJIOTHS.

Tononornyeckre, HOPMHUPOBAHHBIE UM METPUYECKHE IIPOCTPAHCTBA:  ONIPEIEICHUS U IIPUMEPBL.
Metpuku B R". Tlonnble MeTpudeckue mpocTpancTsa, nojnHota R". CpoiicTBa HempepbIBHBIX
O0TOOpaKEeHUIH METPUYECKUX MPOCTpaHCTB. CBOWCTBA KOMITAKTHBIX M CEKBEHIMATIbHO—KOMIAKTHBIX
TOJIMHOKECTB METPUYECKHX MpocTpaHcTB. Kputepuii komnaktHocty B R". CBs3HBIE MOAMHOMKECTBA
TOIOJIOTUYECKUX MpocTpaHcTB. CoXpaHeHHE CBA3HOCTH MPU HEMPEPBIBHBIX O0TOOpakeHUsX. Teopema
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Bbosbiiano. Beinykiibie U TUHEMHO-CBSA3HBIE TOAMHOXKECTBA B R".

Tema 14.BexkTop-(yHKIIMH MHOTUX MIEPEMECHHBIX.
Bapuanus Bextop—ynkmuii. Teopema XKopaana o pyHKIMIX orpaHnueHHON Bapuanuu. [yt n
kpuBble B R", 1mHa kpuBoii, kacarenbHas K KPHBOIL.

Tema 15.[1peneinbl, HeMPEPHIBHOCTD, YaCTHBIC TIPOU3BOIHBIC U U PepeHIIHATBI.

YacTHble pou3BoHbIE U TeopeMa LlIBapIiia o paBeHCTBE CMEIIaHHBIX YaCTHBIX MPOU3BOIHBIX.
JuddepeniypyeMocTs GyHKIHMIA MHOTHX IepeMeHHbIX, quddepennnan dF(x) oroopaxkenus F: R" —
R™ u ero cpoiictBa. Marpuna SIko6u Jx(x). JloctaTtounoe yciosue Au(depeHIupyeMOCTH B TOUKE.
Teopema o nuddepeHnmane CIOKHOW (YHKIUA M «ICTHOE MPABUJIO» BBIYUCICHHS YaCTHBIX
npousBoHBIX. Teopema o muddepennuane obparaoit pynkuuu. @opmyna Teimopa mist TaaaKux
YHCIIOBBIX ()YHKIIMHA MHOTHX TEPEMEHHBIX. BTopoit muddepennman 4ucioBoi (HYHKIMH MHOTHX
nepeMeHHbIX. DOPMYITUPOBKHA TEOpPEeMBbI O JoKaabHOM auddeomopdusme u TeopeMbl O HESIBHOU
Gynkmuu u eé nudepenuunane. KacarenpHas miockocTsh K mosepxHocTsM B R", ompenenehue u
cocoObl 3amanus.  HeoOXoawMble H IOCTATOYHBIE YCIOBUS (YHKIMOHAJIBHOW 3aBUCHMOCTH
YHCIIOBBIX ()YHKIIUHA MHOTHX ITEPEMEHHBIX.

Tema 16. MccnenoBanue S3KCTpEMyMOB YUCIOBBIX (DYHKIMHA C IIOMOLIbIO NPaBHia MHOXKUTEIEH
Jlarpanxa.

JIoKasibHBII 3KCTpEMyM 4YMCIOBOM (YHKLIMH MHOTMX INepeMeHHbIX. HeoOxoaumoe M jocTaToOyHOE
YCJIOBHSI CYLIECTBOBAHHS JIOKAILHOIO SKCTpeMyMa B Touke. [ ajkue MHoroobpa-3us B R", neocoOble
MHOroo0Opasusi. YCIIOBHBIH JIOKQJIbHBIA AKCTPEMYM YHCIOBOM (YHKIMM MHOTHX MEpPEMEHHBIX,
npuMepsl. «lIpaBuno muoxurenen» Jlarpanxka. JlOCTaTOYHBIA IPU3HAK YCIOBHOIO JIOKAJBHOTO
HKCTPEMyMa YUCIOBON ()YHKLIMH MHOTHX IT€PEMEHHBIX.

Paznen 5. UucsioBbie psaabl

Tema 17. HecoOcTBeHHbBIE HHTETPATIBL.

HecoGcTBeHHbIEe MHTErpanbl MO OECKOHEUHOMY MPOMEXYTKY M OT HEOTPaHMYEHHBIX (YHKIHUH,
BBIYMCIICHUEC I/IHTeraJ'IOB.3aMeH3 HepeMCHHOfI, HHTCTPUPOBAHUC T10 YACTAM.

[Tpu3HaKKM CXOAMMOCTH HECOOCTBEHHBIX MHTETPaoB. AGCOIIOTHAS U YCIOBHAs CXOJUMOCTb

Tema 18. Ywucnosbie psbl.

[lonsiTe uyucnoBoro psnga. YacTHUHbIE CyMMbI YHCIOBOro psiia. CXOAsIUEecs YHUCIIOBBIE PSAJIBI.
I'eomerpuueckas nporpeccus. ['apmonndeckuii psag. Heo6xonumoe ycinoBue cXOAMMOCTH YUCIOBOTO
psana. Kpurepuit Komm cxonuMocTy YMCIIOBBIX PSAIOB.

3HAKONOJOXKUTENbHbIE  pAasl.  HeoOxoauMoe M J0CTaTOYHOE  YCIOBHE  CXOJMMOCTH
3HAKOIOJIOXKUTENbHOrO psfa. [Ipu3Haku CXOIUMOCTH  3HAKOIOJIOXKHUTEIbHBIX PAIOB (IIPU3HAK
cpaBHeHMs, nmpu3Hak JlamambOepa, paaukanbHblii npu3Hak Kommm, nHTerpansHbiil npusHak Kormm-
Makunopena, npusHak Paabe, mpusnak ["aycca).

3Hakouepenyomuecs psabl. Teopema JleitOHMIa. AGCOTIOTHO U YCIOBHO CXOSIUECS PSIIbIL.
[Ipusnaku Abens, upuxie.

Apudmernueckue onepanuy Haj CXOIAIUMECS psiaMu. beckoHeuHble MPOU3BEICHUS U UX
CXOJIMMOCTb. J[BOVMHBIE M TOBTOPHBIE psiibl. CyMMUPOBaHUE YHCIIOBBIX PSIOB.

Pa3znen 6. ®yHKUMOHAIBbHBIE I10CJIE10BATEIBHOCTH U QYHKIMOHAIbHBbIE PSA/bI

Tema 19. DyHKIIMOHAIBHBIE 0CIE0BATEILHOCTH U PSIIIBI.

OyHKIMOHANBHBIE  MociefoBareiabHOCTH.  [loToweunas  u = paBHOMEpHass  CXOJUMOCTh
¢byHKIMOHANBHBIX — TocnenoBatenbHocTell.  Kpurepuwit  Komm — paBHOMEpHOW — CXOIMMOCTH
(YHKIIMOHATBHBIX IOCNIeoBaTeIbHOCTEH. TeopeMbl O HENpPEepPBIBHOCTH MpeneabHOW (QYHKIIHH,
MOWIEHHOE UHTErpupoBaHue u audpdepeHnupoBane GyHKINOHAIBHBIX OCIEI0BATEIbHOCTEH.
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qDYHKHI/IOHaJ'IBHBIe psAAbIL. PaBHOMepHaﬂ CXOAUMOCTB (bYHKI_[I/IOHaJ'II)HBIX pAaOB. I[OCT&TO‘IHBIC

YCJIOBUS PaBHOMEPHOW CXOAMMOCTH (DYHKIIMOHAIBHBIX psAAoB (mpu3Hak Beiiepmirpacca, mpusHaku
AGens u lupuxie).

Crenennbie psabl. IHTEpBal U paguyc CXOAMMOCTH CTEMEHHOTO psifa. Teopema AGels 0 CTeTeHHBIX
psanax. Paznoxxenne pyHKIUN B CTENIEHHOM PsIJIL.

Psan Tetinopa. JloctaTouHoe YyCoBHE pa3lioKeHHs (YHKIIUH B CTCIICHHOW psijl.

Paznosxenrne OCHOBHBIX AJIEeMEHTapHBIX GYHKIUHN B psj Teitnopa.

[TpumeHeHHE PsIOB B TPUOIMKEHHBIX BEIYUCICHHSIX.

Teopema Beiiepiirpacca 0 paBHOMEpPHOM IPUOIMKEHUN HEMPEPHIBHON (PYHKIIMM MHOTOUJICHAMH.

Tema 20. Psigp1 @ypee.

OpToHOpMUpPOBaHHBIE CUCTeMBI (GYyHKUUN. Psagsl dyppe 1O OPTOHOPMHUPOBAHHBIM CHCTEMaM.
HepaBenctBo beccens. 3aMKHYTOCTh M MOJHOTa OPTOHOPMHUPOBAHHBIX CHUCTEM. PaBeHCTBO
[TapceBans. TpuroHoMeTprudecKkast CUCTEMA U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuii psang Pypbe. YcaoBuss paBHOMEPHOM CXOOUMOCTH M CXOAMMOCTH B TOYKE.
YcnoBust mowieHHOTo qudpepeHIpPOBaHUS U HHTETPUPOBAHMUSL.

[IpeobpazoBanue @Dypwe. CpoiictBa mpeoOpazoBanus Dypwee. Ilonarue 006 oOpaTHOM
npeodpazoBanuu Dypre. UnTerpan Oypoe.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATHUI
Pa3znen 1. BBeaenne B MaTeMaTHYECCKHI aHAIN3
Tema 1. MHOXecTBa U QYHKITHH.
1. MuoxecTBa U QyHKIIHH.
Tema 2. [lose nefiCTBUTENBHBIX YNCEN.
2. Tlose neificTBUTEIBHBIX YUCEIL.
Tema 3. [Ipenen mocienoBaTeIbHOCTH.
3. Yucnosas nocieaoBaTeNbHOCTh, TOANIOCIEI0BATEIbHOCTD.
4. Ilpenen nmocnenoBaTeIbHOCTH.
5. Brbruncnenue npenenos Mocie0BaTEIbHOCTEH.
Tema 4. [Ipenen GpyHkun.
6. Ilpenen ¢pyHKIMU B TOUKE.
7. PackpbiTHEe HEOTPEIETEHHOCTEH.
8. IlepBblil 3ameuaTenbHBIN Mpeien.
9. Bropoii 3ameuaTeNbHbIHN Mpeed.
10. Beruucnenue mnpeenos.
11. DkBuBaneHTHBIE OECKOHEUHO Mable (DYHKITHH.
12. PackpbITHe HEOINpeneNEHHOCTE ¢ MOMOINBI0 MPHUHLHUIA 3aMEHbl SKBHUBAJEHTHBIX
OECKOHEYHO MaJbIX.
13. KonrponsHas padorta no teme «IIpenensi».
Tema 5. HenpepbiBHble QyHKIIUY.
14. HenpepbIBHbBIE (DYHKIUH.
15. Touku pa3psiBa U UX KJIacCU(PUKALINS.
16. PaBHOMepHast HENPEPHIBHOCTH (PYHKIUH.

Paznea 2. AuddepenunanbHoe ucuucjieHne GyHKIMi 0JHOH MepeMeHHOoi
Tema 6. luddepenunpyembie QyHKIIHH.

17. Texnuka nudhepeHIupoBaHuUs.

18. 'eoMeTprUeCKHii CMBICIT TIPOU3BOHOM.

19. udpdepenunan.

20. TIpousBomHbIC U MU GEPEHITHATBI BBICIIUX ITOPSIKOB.

21. ®opmyna JlelbHuna.
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22. Pemenue pa3IMvHbBIX 3a7a4 110 TEME.
Tema 7. OcHoBHbIE TeopeMbl U (HEepPeHINATEHOTO UCUUCICHUSI.
23. Teopems! Pois, Jlarpanxa, Komm.
24. ®opmymna Teiinopa.
25. PackpbITHE HEONIpeaeIEHHOCTEH ¢ ITOMOIIbIO npaBwiia Jlomuras.
26. PackppITHE HEONPEIEIEHHOCTEH ¢ TOMOIIBbIO (hopMyIbl Teinopa.
27. KonTtponbHas padora 1o teme «IIpousBoaHasy».
Tema 8. MccnenoBanue GpyHKIMi ¢ moMomsio npon3BoaHbIX. [locTpoenne rpaduka GpyHKIIH.
28. HaxoxIieHHE TPOMEKYTKOB MOHOTOHHOCTH, TOYEK OJKCTpeMyMa, HauOONbIIMX U
HAaMMEHBIINX 3HAUYCHH, TPOMEXYTKOB BBIITYKJIOCTH, TOUEK Ieperuoa.
29. Jloka3aTeabCTBO HEPABEHCTB.
30. MccnenoBanre GyHKIUH C TOMOIIBIO TPOU3BOTHOM.
31. [loctpoenne rpadukoB (YHKIHMIA KPHUBBIX, 3aJaHHBIXIIAPAMETPUYECKH W B MOJSPHBIX
KOOp/AWHATAaX.
32. KonTpoinpHas pabota o Teme «lIpruMeHeHre mponu3BOIHOIMY.
33. UtoroBoe 3ansTHe.

Pa3nea 3. UnTerpanbHoe ucumncieHne PyHKIUI OJHON NepeMeHHOMH
Tema 9.I1lepBooOpasHbie U HEONPEACAEHHBIN HHTETPAI.
34. TlepBooOpa3Has v HeonpeaeIEHHbIN nHTerpair. Tabimna uaTerpanoB. HemocpencreeHHoe
UHTETPUPOBAHUE.
35. U3ydenue MeTOI0B HHTETPUPOBAHUSI.
36. Kimaccel unTerpupyeMbix QyHKIUH.
Tema 10.0npenenéunblii uurerpan Pumana.
37. Boruucnenue onpeeaeHHbIX HHTErpanoB Pumana ¢ nomorsto npasuia Herorona—
JleiiGHuIA.
38. 3ameHa nepeMeHHOM U MHTErpUPOBAHME IO YACTSAM B ONpeACIEHHOM UHTErpaje.
Tema 11. J[muHa 1 Mepa YUCIIOBBIX [TOJIMHOKECTB.
39. KonTposnpHas padota no teme «MHTErprpoBaHue»
40. JInvHa ¥ Mepa YUCIOBBIX MHOYKECTB.
41. JInvHa ¥ Mepa YHUCIOBBIX MHOXKECTB.
Tema 12. 'eomeTpuyeckue NpuiIoKeHUsI MHTErpaia.
42. Haxoxnenue miomanei Gpuryp B AeKapTOBBIX KOOPIUHATAX C HOMOILBIO
MHTErpUPOBAHUS.
43. Haxoxnenue miomaaei Gpuryp B HOJSAPHBIX KOOPAMHATAX C MOMOIIBIO HHTETPUPOBAHUS.
44. Haxox/1eHue AJIUH KPUBBIX B IEKAPTOBBIX KOOPAWHATAX C IOMOIIbIO HHTETPUPOBAHMUSI.
45. Haxox/ieHue JUIMH KPUBBIX B MOJSIPHBIX KOOPAMHATAX C MOMOIIBIO HHTETPUPOBAHUS.
46. Haxoxnenue 00BEMOB TEJ C TOMOIIBIO HHTETPUPOBAHMUSL.
47. Haxox/ieHue LEHTPOB TSHKECTH Tel U GUTYp C TOMOIIBIO HHTETPUPOBAHUSI.
48. Haxox/ieHue MOMEHTOB WHEPIIUH C MTOMOIIBIO HHTETPUPOBAHHUSL.
49. KonTpospHas pabota o teme «I'eomeTpruieckre NpuiIoKeHus: OnpeaeEéHHOro
UHTErpana.
Bonpocsl k Teme

1. MnuoxectBa U omnepanuu Haja HUMH. OTHOILIEHHS HAa MHOXXECTBaX.

Oyukuuu. [Ipocreitmas knaccupukanus pyuknuii. CoiictBa GyHkuuil. DyHKINSA Kak
OTHOIIICHHUE.

Momnocts MHOXecTBa. Teopema KanTopa-bepHinTelina.

CuéTHble MHOYKECTBA M UX CBOMCTBA. MOILIHOCTH MHOKECTBA PAallUOHAIBHBIX YHCEI.
Cy1ecTBoBaHNE HECUETHBIX MHOXKECTB. KOHTHHYYM.

MoIHOCTh MHOXKECTBA BCEX IMOAMHOMXECTB JaHHOTO MHOKECTBA.

N

o0k w
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16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.

41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.

[IpuHIMIIBI MUHEMYMa U MaTEMaTUYECKOW UHAYKLIAH IS N,
Omnpenenenne noJs U ynopsaaodeHHoro noss. [Ipumepsr.
I'panu uncnoBbix MHOXKeECTB. [TonHoe nosie. Henonnora noms Q.

. BemectBennsie uncna kak 6eckoneunsie npodu. [TmotHocts Q B R.

. [Ipunuune! nosHOTHI 1oJist R.

. OTKpBITBIE Y 3aMKHYTBhIE MHOXECTBA B R, NX CBOICTBA.

. [TonsTue cekBeHIManpbHOM KoMnakTHOCTH. [TpuHunn bonsuano-BeliepmTpacca.

. [lonsitne kommakTHOCTH. JIemma bopensi-JleGera.

. Onpezenenue npejena nocjaeaoBarebHOCTU. EquHCTBEHHOCTh. OrpaHMuYE€HHOCTh

CXOJALIEHCS MTOCIIEI0BATEIbHOCTH.

ApudmMeTnieckre CBONCTBA Mpeielia oCIeI0BaTeIbHOCTH.

[IpenenbHbll IEpexo B HEPABEHCTBAX IS IIOCIEA0BATEIbHOCTEN.
®ynnameHTanbHOCTh. Kpurepuit Komm cxoaumocTy 1ociae10BaTeIbHOCTH.
Teopema BeiiepmTpacca o npeiesie MOHOTOHHOM MOCIIeI0BaTeIbHOCTH. YHCIIO €.
[ToanocnenoBaTeIbHOCTh M YACTUYHBIN MIPEAEI MOCIeI0BaATEIbHOCTH. JIemMa bosibiiano-
Beliepmrpacca.

HwxHnii 1 BepxXHUH npenesnsl ociIe10BaTebHOCTH. VX cBOMCTBa.

[Ipenen pynkuuu B Touke. DKBUBAJICHTHOCTH orpenenenuii o ['eitne u Komm.
beckoneuno maibie 1 pUHAIEHO OrpaHUYCHHBIC BETMIUHBIL. VX cBOiCTBA.
ApudmeTrnueckue cBoiicTBa npezena ¢yHKIUH.

[IpenensHBIN IEpexo1 B HEPABEHCTBAX IS () yHKITHIA.

[IepBblil 1 BTOpOH 3aMeyaTeabHbIe MPEIEIbl.

Onpenenenne npenena Gyakuuu o 6ase. [lpumepsr.

[Ipenen xomno3unuu GyHKIUH.

Kpurepwnii Komm cymecrBoBanus npeaena GpyHKIUH.

CpaBHeHHE acHMOTOTHYECKOTO ToBeneHust pyHkimii. CBoiicTBa O(f )’ O(f )
HenpepsiBHOCTh QyHKITNH B Touke. Pasznuynbie onpenenenus. HernmpepbIBHOCTH OCHOBHBIX
3JIEMEHTAPHbBIX (QYHKIMH.

Opnnocroponnue npenensl. Touku pa3pbiBa QYHKIMH U UX KJIacCU(PUKALIKS.
Kone6anue ¢pynkuuu B Touke. Kpurepuii HenpeprsiBHOCTH bapa.

JlokanbHbIe CBOMCTBA HEMPEPHIBHBIX (DYHKIUI: OrpaHUYEHHOCTh, COXpAaHEHHUE 3HaKa,
HEIPEPBIBHOCTb CYMMBI, IIPOU3BEACHUS, YaCTHOI'O, KOMITO3HUIIUH.

Teopema bonpnano-Konm o mpomMeXKyTo4HOM 3HAYEHHUH U €€ CIEACTBUE.

Teopema Beiiepiirpacca 0 MaKCUMaabHOM 3HAYEHUU.

Kputepuii HenpepbIBHOCTH MOHOTOHHOM (PYHKIIHU.

PaBHOMepHas HenpepriBHOCTB. Teopema Kanropa.

Teopema 06 oOpatHON PyHKITHH.

3anauu, NpUBOAAIIME K TIOHATHIO TPOU3BOIHON. Onpenenenue npon3BogHou. [Iprumepsr
BbrurcieHus. OJTHOCTOPOHHUE MPOU3BOJIHBIE.

KacarenbHast. Pa3znnunble noaxoasl K €€ ONpeAeIeHUIO.

[Ipon3BoaHBEIE CYMMBI, IPOU3BEACHUS, YACTHOTO.

HuddepenunpyemMocts GyHKIUHN B TOuke. CBSA3b C CYIIECTBOBAHUEM ITPOU3BOAHOM.
HenpepriBHOCTh AHdepeHnpyeMoit GyHKITHH.

Huddepennnan,ero cBOHCTBa, TEOMETPHUUECKUI CMBICI.

[TpouzBoanas cioxxuou ¢pyaknun. MaBapuantHOCTh hopmbl qudepenmnmana.
ITpousBoanbie U nudhepeHransl BeIcumx nopsakoB. @opmysna JleOHuma.
Teopembr ®epma u Pons. I'eomerpudeckuii cMbIci TeopeMsl Poms.

Teopema JlarpaHnka 0 KOHEYHOM MIPUPALLECHUU U €€ TEOMETPUYECKHUM CMBICIL.
Teopema Komm n €€ reoMeTpu4eCcKnid CMBICII.

®opmyna Teitnopa ¢ octarounsiM uieHoM B (popme Jlarpanska u Kormm.

JlokanpHas popmyna Teitnopa.
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52. ®opmynbl Telnopa OCHOBHBIX JIEMEHTApHBIX PyHKIUH. O1ieHKa OCTaTOYHOTO YJIeHA.
[TpuGnuxEHHbBIE BEIYMUCIICHUS.

53. IlpaBumno Jlonmurans.

54. YcnoBust MOHOTOHHOCTH (pyHKITMH. Heo0XoanMBbIe yCI0BUS BHYTPEHHETO SKCTPEMYyMaA.

55. JlocrarouHble yCi0OBUs SKCTpeMyMa ( B TOM YKCIIE€ B TEPMHHAX BBICIIUX ITPOU3BOJIHBIX ).
Beimyknas ¢pyaknus. Heo6xoanMmeie 1 10CTaTOYHbBIE YCIOBHS BBITYKIOCTH JUTSI IBAXKIbI
muddepennmpyemoit pynkuuu. Todku nepernoa.

56. ACUMITOTHI KPUBBIX.

57. IlepBooOpa3Hasi 1 HEONPEACICHHBIN HHTErpa, U UX CBONCTBA.

58. [IpaBuno OcTporpagckoro HHTETPUPOBAHUS PAIIMOHATBHBIX (DYHKITHIA.

59. OnpeneneHuplii HHTErpall PuMana, ero eTMHCTBEHHOCTbD.

60. HeoOxoaumoe ycinoBre HHTETrpUpyeMocTy o Pumany.

61. Cymmer JlapOy u popmyinsl HapOy.

62. Kputepuii [lapOy unrerpupyemoctu o Pumany.

63. UncrioBbie MHOXKECTBA HYJIEBOU JIJTMHBI U HYJIEBOW Mepbl. VX cBoiicTBa.

64. MuoxecTtBo KanTopa u ero cBoiicTBa.

65. Kpurepuii Jlebera unrerpupyemoctu o Pumany.

66. JInmuHa u mepa moaMmHOkecTB R. MHOecTBa, m3mepumebie 1o JKopaaHy.

67. CpoiicTBa nHTerpaia Pumana.

68. HenpeprsiBHOCTS HHTErpasia PuMana, Kak QyHKIMK BEPXHETO Ipeena.

69. luddepennupyemocts unTerpana Pumana, kak (yHKIIMM BEpXHETO Mpeena.

70. [lepBas u BTOpast UHTETPAIBHBIE TEOPEMBI O CPETHEM.

71. IlpunoxeHus onpeneIeHHoOro uuTerpaia Pumana.

Pasznen 4. {uddepenunanbHoe HCHHUCTeHNE PYHKIUI HECKOJIbKHUX IIepeMeHHbIX
Tema 13.BemiecTBeHHbIE TPOCTPAHCTBA U TOMOJIOTHS.
1. Tononoruyeckue, HOpPMUPOBAHHBIE U METPUUYECKHE IPOCTPAHCTBA: ONPEIEICHUS U
PUMEPBHL.
2. TlonHble METPHYECKHE TPOCTPAHCTBA, momHoTa R,
3. Kpurepuii komnaktHoctd B R".
Tema 14.Bektop-GyHKINN MHOTHX NTEPEMEHHBIX.
4. TlousTue BEeKTOP-(QYHKIINH.
5. DyHKIMU OTPaHUYEHHON BapHalHH.
6. Ilyru u KpuBHIE.
7. JliuHa KpUBOM.
8. KacaTenpHbIe K KPUBBIM.
9. Pemenue 3a1a4 1o teme.
Tema 15.[1penensl, HENPEPBHIBHOCTD, YaCTHBIE MPOU3BOAHBIE U U PepeHIabI.
10. Haxoxxnenue npeaenoB GyHKIMA MHOTHX IEPEMEHHBIX.
11. BelunciieHue 4acTHBIX MPOU3BOAHBIX U AU (EPEHIINATIOB Pa3HbIX TOPAIKOB (QYHKIUI
MHOTHUX IIEPEMEHHBIX.
12. Paznoxenne GyHKINH MHOTHX MTepeMeHHbBIX B psi Teinopa.
13. IIpumenenue nuddepeHnnanon Kk NPUOTMHKEHHBIM BBIYUCICHUSM
14. N3yuyeHue cBONCTB MHOT00Opa3Hii, MOCTPOECHUE KacaTeNIbHBIX K HHUM.
Tema 16. MccnenoBanue S3KCTPEMYMOB YHCIOBBIX (DYHKIIMHA C TIOMOUIBIO MPaBHIa MHOXKUTENIEH
Jlarpanxa.
15. UccnenoBanue (GyHKIHMIA HECKOIBKUX MEPEMEHHBIX Ha SKCTPEMYM.
16. HaxosxieHre JIOKATBHBIX 3KCTPEMYMOB, B TOM YHUCIIE M YCIIOBHBIX TPABUIIOM
MHOXkHUTENeH Jlarpanxka.
17. BolnosiHeHUE 3aMeHBI IEPEMEHHBIX B MU (hepeHIINaTbHBIX YPaBHEHHUSIX C YaCTHBIMU
IIPOU3BOJHBIMH.
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Paszpen 5. UnciioBblie psiabl
Tema 17. HecoOcTBeHHBIE HHTETPATIBI.
18.  HecoOcTBeHHBIE HHTETPAJIBI IO OECKOHEYHOMY IMTPOMEKYTKY U X BBIYHCIICHHUE
19. 3ameHa IepeMEHHON B HECOOCTBEHHBIX MHTETpajax.
20.  VHTerpupoBaHHE IO YACTSIM.
21. HecoOcTBeHHbIE MHTETPAIBI OT HEOTPAHUYCHHBIX (YHKIIUA U UX BBHIYHCIICHUE.
22. 3ameHa nepeMeHHOM
23. HNHTerpupoBaHue 1Mo 4actsim
24, [Ipu3Haky CXOJUMOCTH HECOOCTBEHHBIX UHTEIPAJIOB.
25. AOCOIIIOTHAS ¥ YCIIOBHAS CXOJMMOCTb.
26.  Ilpusnaku AGens, Jupuxie.
Tema 18. Ywucnosie psiabl.
27. Uucnosoii psax m ero cymma. MccinepoBaHue CXOAMMOCTH 4YHMCIIOBBIX PSIOB 110
OTIpeICTICHUIO.
28.  HeoOxomumoe yciioBue cxoqumocT. Kpurepuii Ko cxonuMocTa psioB.
29.  IIpusHaku CXOIUMOCTHU 3HAKOIOJIOXKUTEIbHBIX psAAoB. [Ipu3Hak cpaBHEeHHUS.
30.  Ilpusnak lanamOGepa. Pamukanbubiii mpusnak Komm.
31. [Tpuznak Paa6e. [Ipusnak ["aycca.
32. HNurerpaneusiii  npusHak  Komm-MaknopeHa CXOOUMOCTH — 3HAKOIOJOKHUTEIbHBIX
PSIOB.
33.  Jlpyrue mpu3HaKH CXOAMMOCTH 3HAKOMOJOKHUTENBHBIX DPAI0B (IPU3HAK CPaBHEHHS
Komm, norapudmuueckuit npusHax u T.1.).
34. OreHka ocTaTka 3HaKOIOJIOKUTEIBLHOTO Psijia.
35. 3nakonepemennblie pasl. [Ipusnak Jleitbnuna. Omenka octaTka 3HaKOYEPe yIOIIerocs
psna.
36. [Tpusnak AGens, npusHak Jdupuxie.
37.  YMHOXEHHeE Ps/IOB.
38. Jlenenue panoB
39.  BeckoHeYHBIE TPOM3BEACHUS
40.  Pemenue 3ama4 o Teme «YUCIOBBIE PAIBI.

Pa3znen 6. ®yHKIMOHAIbHBIE NOCJIEI0BATEIbHOCTH H QYHKIMOHAIBbHBIE PSAIbI
Tema 19. OyHKIIMOHAIBHBIE TTOCIIEIOBATEIFHOCTH U PSIIBI.

41.  @OyHKUMOHANbHBIE MOCIEN0BATENbHOCTU. [loTOYeUHAsT CXOAMMOCTh (DYHKIIMOHAIBHBIX
IIOCJIEI0BATEIbHOCTEM.

42.  PaBHOMepHas CXOJUMOCTb (DYHKIIMOHAJIBHBIX MOCIEI0BATEILHOCTEM.

43.  @OyHKumoHanbHBIE bl [loToueuHas u paBHOMEpHas CXOUMOCTh (DYHKITHOHAIBHBIX
PsI0B.

44, Crenennsie psabl. O61aCTh CXOAUMOCTH.

45, Pemenue 3anay.

46.  VHTerpupoBaHHE CTETIEHHBIX PSIOB.

47.  JIuddepeHunpoBaHUe CTETIEHHBIX PSI0B.

48. Psin Tetinopa. Paznoxenue dhyakumii B psan Teinopa.

49.  Pasznoxenue GpyHkuui B psia Teiinopa.

50.  CymMmupoBaHHE CTETIEHHBIX PSIOB.

51.  BbluMcieHHE CYMM YHCIIOBBIX PS/IOB.

52.  Hrorooe 3aHsaTHE 110 TeMe «DyHKIIMOHAITBHBIE TIOCIIEAOBATEILHOCTH U PSIIIBI».

53 Konrtponshas padora 2 no teme «PyHKIMOHATBHBIE TIOCIIEJOBATEIILHOCTU U PSABIY.

Tema 20. Psage1 @ypee.
54.  Panel Oypoe
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55. Psinpr @ypbe 4eTHBIX U HEYETHBIX (YHKITHM.
56.  Psagpl @ypbe QpyHKIMIA, 3a7aHHBIX HA oTpe3ke [-1,1].
57. Pasnoxenne QyHKIui, 3aganabix Ha otpeske [0,1], B psx @ypse.

Bomnpocskl k Teme
Tononornyeckre, HOpMUPOBAHHBIE U METPUYECKHUE IIPOCTPAHCTBA: OINPEACIICHNS U IIPUMEPBL.
Mertpuxu B R".
Bapuanus Bextop—ynkimii. Teopema XKopaana o GyHKIMAX OrpaHHUEHHON BapHAIINU.
ITytu u kpuBble B R", 1ina kpuBoii, KacaTenbHas K KPHBOIL.
TToHble METPUYECKHE IPOCTPAHCTBA, TojiHoTa R".
CBoiicTBa HENPePHIBHBIX OTOOPAKEHUH METPUUECKUX ITPOCTPAHCTB.
CBolicTBa KOMIIAKTHBIX UM  CEKBEHIMAJIbHO—KOMIIAKTHBIX IIOJMHOKECTB METPHUYECKHUX
IIPOCTPAHCTB.
Kpurepnuii komnakrtaocts B R",
CBsi3HBIE TIOJMHOYKECTBA TOIOJOTMYECKMX MNpOCTpaHCTB. (COXpaHEHUE CBA3ZHOCTU IIpU
HenpephIBHBIX 0TOOpaskeHusx. Teopema bosnbano.
BHINyKIIbIE U JTMHENHO-CBA3HBIE TTOAMHOkeCTBa B R,
Yactaele mnpousBoaHble UM Teopema IlIBapma o paBeHCTBE CMEIIAHHBIX YaCTHBIX
IIPOU3BOIHBIX.
Huddeperumupyemocts GyHKINNA MHOTHX NepeMeHHbIX, quddepennnan dF(x) oroOpaxenus
F: R" — R™ u ero coiictBa. Marpuna Sxoou Jx(X).
Hoctarounoe ycioBue nupHepeHIupyeMOCTH B TOUKE.
Teopema o nuddepenmane ca0KHONH QYHKIUHN U «IIETTHOE MTPABUIIO»' BBIYMCIEHUS YaCTHBIX
IIPOU3BOIHBIX.
Teopema o nuddepeninane odpaTHON HYHKIUU.
®opmyna Telinopa 1 riaaAKuX YUCIOBBIX (YHKIUI MHOTMX IIEPEMEHHBIX.
Bropoii nuddepennunan yncaoBoit pyHKIIUN MHOTUX EPEMEHHBIX.
JIOKanbHBI AKCTPEMYM YHCIOBOW (YHKIMHM MHOTHX IepeMeHHBIX. HeoOxomumoe w
JOCTaTOYHOE YCIJIOBUS CYLECTBOBAHMS JIOKAIBHOTIO DKCTPEMYyMa B TOUKE.
DopMyYIUPOBKH TEOPEMBI O JOKATLHOM AUPPeoMopPU3Me U TEOPEMBI O HESIBHOM (QYHKIIMH U
ee nuddepenmuane.
KacaresbHas II0CKOCTh K HoBepxHOCcTsM B R", onpeienenue u cnocoOsl 3a1aHus.
I'nanxue MHOrooGpasus B R", HeocoOble MHOr00Opasus, IPUMEPHL.
VYCIOBHBIN JIOKaJbHBIM SKCTPEMYM UHCIOBOM (YHKIMM MHOTUX MEPEMEHHBIX, MPUMEpHI.
«IIpaBuiio MHOXUTENEH» Jlarpanxka.
JlocTaTOYHBIM MPU3HAK YCIOBHOIO JIOKAJIBHOIO 3KCTPEMyMa YHCIOBOM (DYHKUIHMHM MHOTHMX
IIEPEMEHHBIX.
HeoOxonuMele u 10CTaTOuHbIE YCIOBUS (PYHKIIMOHAIBHON 3aBUCUMOCTH YHUCIOBBIX (PYHKUMMN
MHOTHX IIEPEMEHHBIX.
HecoOcTtBenHnbie nnTerpans! 1 u 2 pojaa, UX OCHOBHBIE CBOICTBa. Boruncnenue
HECOOCTBEHHBIX HHTETPaJoB.
HecoOcTBeHHbIE HHTErpalbl OT HEOTPUIATENbHBIX QyHKIMH. [Ip3Hak cpaBHEeHUd
HECOOCTBEHHBIX MHTETPAJIOB.
Kputepnii Komu cxoaumMocTi HECOOCTBEHHBIX UHTEIPAJIOB.
AOCOoI0THas M YCIIOBHASA CXOAMMOCTb HECOOCTBEHHBIX UHTErpasioB. [lpusnaku AGens u
Jlupuxiie CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
CxonumocTs unciioBoro psaaa. ['apmonnueckuii psa. I'eomerpudeckas nporpeccus. OctaTok
yucioBoro psaa. HeoOxonumoe ycioBue cX0AMMOCTH YUCIOBOTO pAaja. JleficTBus Hax
psAgamu.
Kpurepnit Komu cxoqumMocTy 4uciaoBoOro psa.
[Ipu3Hak cpaBHEHMSI 3HAKOMOJIOXKHUTENBHBIX PsiioB. CleICTBUS.
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[Tpusnak Jlamambepa cXOIUMOCTH 3HAKOIIOJIOKUTEIBLHOTO Psijia.

Panukansusii npu3Hak Komm cXoaumMoCTH 3HaKOIIOJIOKUTENBHOTO PsAa.

ITpusnak Paabe cxoaMMOCTH 3HAKOMOI0XKUTEIIBHOTO Psifa.

IIpu3nak KymMMepa cXO0OUMOCTH 3HAKOIIOJIOKUTEIBLHOTO Psia.

ITpusnak ['aycca cXOAMMOCTH 3HAKOIIONIOKUTEIBLHOTO Psa.

NHuterpansusiii npu3Hak Komm-MaxkiaopeHa cX0IMMOCTH 3HAKOIOJIOKUTEIILHOIO Psja.
3HakonepeMeHHbIe B 3HaKouYepenyronmecs psaasl. Teopema JleriOnuma. Teopema 06 ocraTtke
3HAKOYEPENYIOLIErocs psaaa.

AOGCOIIIOTHO U YCIIOBHO cXoasluecs psbl. Teopema 0 cXOQUMOCTH a0COIIOTHO CXOSIIErOCs
psnaa.

®opMmyiibl JUCKPETHOT O NpeodpazoBaHust Ades.

ITpusnaku AGens u {upuxie cXoQUMOCTH YUCIOBBIX PSAIOB.

IlepectanoBka uneHoB paja. Teopema J(upuxie o nepecTaHOBKE YJICHOB aOCOIIOTHO
cxomsuerocs psaga. Teopema Pumana o nepecTaHOBKE WICHOB YCIOBHO CXOIAILIErOCs psa.
I'pynnupoBka 4ieHOB psa.

YMmHOkeHue psaaoB. Teopema o mpousBeieHHH a0COIOTHO CXOASIIUXCS psaaoB. Teopema
MepteHca.

Teopembl 0 cXOAUMOCTH ABOWHBIX U OBTOPHBIX PSAIOB.

beckoHeuHble MPOU3BEIEHUS U UX CXOAUMOCTh. [Ipu3HaK aOCOMOTHON CXOAMMOCTH
0ECKOHEYHOTO IPOM3BEACHUSI.

CX0MMOCTh U paBHOMEPHAs CXOAUMOCTh (DYHKIMOHAJIBHBIX OCIEI0BATEIBHOCTEN U PS/IOB.
Kputepuii paBHOMEpHOMN CXOAMMOCTH (PYHKIIMOHAIBHBIX [1OCIIE0BATENILHOCTEN U PSJIOB.
Kpurepuii Koy paBHOMEpHOH CXOIUMOCTH (PYHKIIMOHAJIBHBIX I1OCIIEA0BATENbHOCTEH 1
PAIOB.

JlocTaTouHble YCIOBUS PABHOMEPHOM CXOIUMOCTH (DYHKIIMOHAJIBHBIX PAAOB (MIPU3HAK
Beiiepirpacca, npusHaku Abens u upuxie).

CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX IIOCIE0OBATEIHOCTEH: IMpeesIbHbINA
nepexo/i B QyHKIMOHAIBHBIX MOCIEI0BATEIbHOCTSIX, YCIOBUE KOMMYTHPOBAHUS JIBYX
MpeJeNbHBIX EPEX0I0B, HEMPEPHIBHOCTh NPEAeTbHON (GYHKINH.

JlocTatouHO€ YCIIOBHE PABHOMEPHOM CXOIUMOCTH (YHKIIMOHATBHOM MOCIEA0BATEIbHOCTH.
Teopema [Tunu.

CBolicTBa paBHOMEPHO CXOASIINXCS (YHKIIMOHANBHBIX PSI0B: MPeNeIbHbIN NEPEXO],
HENPEPBIBHOCTH CYMMBI paBHOMEPHO cxondierocs pajna. Teopema Jlunu.

[IpenenbHbIi IEpexo1 01 3HAKOM MHTErpasa, IOWIEHHOE HHTETPUPOBAHKE
(YHKIMOHATIBHBIX MTOCIIEI0BATEIBHOCTEN U PSAIOB.

[IpenenbHbBIN TIEPEX0/] TIOT 3HAKOM TPOU3BOIHOM, TouwIeHHOE MU depeHITpoBaHNe
(YHKIMOHATIBHBIX MTOCIIEI0BATEIBHOCTEN U PSAIOB.

CxonuMocThb B cpeiHeM (QYHKIIMOHATBHBIX TOCIIEI0BAaTEIbHOCTEMN.

PaBHOCTENeHHas HEMpPepBIBHOCTH MOCHeA0BaTebHOCTH QyHKIMI. Teopema Aprena.
Crenennsle psabl. Teopema Abens. Pannyc cxonuMocTH, HHTEpBaJl CXOAUMOCTH CTEIIEHHOTO
psana. Teopema Komu-Anamapa.

PaBHOMEpHast cXOAMMOCTH CTETIEHHBIX psiioB. Bropas Teopema AGens.

Paznoxenue snemMeHTapHbIX GyHKUUH B psia Teitnopa.

Teopema Beiiepmrpacca o paBHOMEPHOM MPUOIMKEHUN HEMPEPHIBHON (QYHKIIUU
MHOTOYJIEHAMH.

OptoroHanbHble cucTeMbl PYHKIMHA. Pl @ypbe 1o OpTOroHaIbHBIM CUCTEMAM.
OpronopmupoBaHHble cucTeMbl pyHkiuil. HepaBenctBo beccens.

Psanpr @ypre o opToHOpMUPOBaHHBIM cucTeMaMm. CxoauMocTs psaa @ypbe B CpetHEM.
PasenctBo Ilapcesais.

CgoiicTBa psas1oB Oypbe (3KCTpeMalibHOE CBONCTBO, MHCTBEHHOCTH pssia Dypoe).
Teopema o cBOWCTBax 3aMKHYTBIX OPTOHOPMUPOBAHHBIX CUCTEM.
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66. CpoiictBa psyioB Dypre. Teopema Pucca-dumepa.

67. [TomHOTa TPUTOHOMETPUYUECKOM cucTeMbl B R([-,]).

68. [lepronnueckne PyHKITMU U UX CBOMCTBA.

69. TpuroHoMeTpUYECKHA PSIIT M €0 CBOWCTBA.

70. Tpuronomerpuueckuii psax Oypoe. Psaabt @ypbe 4eTHBIX U HEYETHBIX (QyHKIUN. Psg dypbe
byHKIMH, HHTETpUpyeMoii Ha otpeske [-1,1].

71. HepaBenctBo beccens 1t TpUroHOMETPUYECKON CUCTEMBI () YHKITAMN.

72. DxcTpeMalbHOE CBOMCTBO TPUTOHOMETPUIECKUX PsiioB Dyphe.

73. Panb1 ®ypbe B KOMIUIEKCHOM 00JIaCTH.

74. nTerpanbHOE IpeICTaBIEHUE YaCTUYHOU CyMMBI pssia Dypre.

75. SInpa JIupuxie u ux CBOMCTBA.

76. CxonumocTs psga Oypbe B TOUKE.

77. JlocrarouHble YCIOBUS CXOOUMOCTH psiia Pypbe B TOUKE.

78. CymmupoBanue psagoB Oypbe METOAOM CpeiHuX apudmerndeckux. SAnpa deiiepa u ux
CBOMCTBA.

79. Teopema Deiiepa.

80. Teopema BeliepmiTpacca 0 paBHOMEPHOM MPUOIMKEHUH HETIPEPHIBHON (DYHKIINN
TPUTOHOMETPUYECKUM MHOTOUJICHOM.

7. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

BoinonHenue KypcoBbix padoT U pedepaToB yueOHBIM IIJIAHOM HE npeaycMoTpeHo. [IpumepHbie
BapHUaHThl ¥ TUIIOBHIE 3aJlaHKE KOHTPOJIbHBIX padoT npezcTaBieHbl Huxe, B pazaene GOC.

8. IEPEYEHD BOITPOCOB K OK3AMEHY

1 cemectp
1. MHoxecTBO AeicTBUTENBHBIX unced. CpaBHEHUE AEUCTBUTEIbHBIX Uncell. Teopema o TOUHOMI
BEpXHEH I'PaHU.
2. IlpubnmxeHne NeHCTBUTENBHBIX YMCEI PAlliOHATBHBIMU.
3. CyerHble MHOXKecTBA. CUETHOCTh MHOKECTBA PallMOHATIBHBIX yKcel. HecueTHOCTh MHOKECTBa
JNEHUCTBUTENBHBIX YHCET.
4. OnpezneneHue mpenena IOCIENOBAaTENbHOCTH. EnuHCTBEHHOCTH mpenena. OrpaHMYEHHOCTb
CXOASIIENCs TOCIe0BaTENbHOCTH.
5. beckoHE4HO Malble NOCIIE0BATEIbHOCTH U UX CBOMCTBA.
6. CBoiicTBa IIpeIeNIOB MOCIIEIOBATEIHLHOCTEH.
7. IlpenenbHbli IEPEXO]] B HEPABEHCTBaX. TeopeMa 0 JByX MIJIMIIMOHEPAX.
8. MoHoToHHBIE TocneaoBaTeibHOCTU. CyIIeCTBOBAHUE TIPEea.
9. Yucno e.
10. IlpuHIUT BIOXKEHHBIX OTPE3KOB.
11. Teopema I'eitne-bopens-Jlebera.
12. Teopema bomnbiiano-Beiiepitpacca.
13. IIpenenpHbIe TOUKH MTOCIEI0BATEIBHOCTH. BEpXHUI M HIXKHUI TTPe/Iebl OCIeI0BaTEIbHOCTH.
14. Kpurepuit Komm cxogumMocTH nocaea0BaTeIbHOCTEN.
15. Ipenen ¢pynkiuu no Komwu u no ['eifHe 1 X SKBUBAJIGHTHOCTb.
16. Apudmernyeckue cBoiicTBa mpenenoB yHKINHN.
17. HenpepbIBHOCTH PyHKIMI B TOuke. ApupMeTHIECKHe CBOWCTBA HEMTPEPBHIBHBIX (PYHKIIUH.
18. JlokanpHbIE CBOMCTBA HEMIPEPHIBHBIX ()YHKIIHH.
19. Teopema Beiiepirpacca 06 orpaHU4eHHOCTH HEMPEPHIBHON Ha OTpe3Ke (PYHKIIUH.
20. Teopema BeiiepmTpacca 0 JOCTH)KUMOCTH MHHHMAJIBLHOTO W MaKCHMAJIbHOTO 3HAYCHHMA
HENpepbIBHON Ha OTpe3Ke (PYHKIUU.
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21. Teopema Beliepmrpacca o mpoMeKyTOYHBIX 3HAUCHUSX HEMTPEPHIBHON HA OTPe3Ke (DYHKITHH.

22. Teopema 0 HENPEPHIBHOCTH OOPAaTHON QYHKITUH.

23. HenpepbIBHOCTD CYNEPIO3UIIMN HEMPEPHIBHBIX (PYHKITUH.

24. HenpepbIBHOCTh ~ MPOCTEHWIIMX  3JeMEHTapHbIX (yHkumid. Teopema o0 HENpepbIBHOCTH
AJIEMEHTaPHBIX (PYHKLIUH.

25. IlepBblil 3aMedaTeNbHBINA IPEIEI.

26. Bropoii 3aMedatesbHbIi Ipeaet.

27. Onpenenennie  mpousBogHo u  auddepenuupyemocts  GyHkumu.  HempepbsIBHOCTH
muddepeHnupyemMont GyHKINUU.

28. 'eomeTpruecKuii CMBICT MPOU3BOAHOMN. Y paBHEHUE KacaTeIbHOM.

29. lludbdepenuupoBanue cioxHoi GyHkuu. MaBapuanTHOCTH hopmbl nuddepennmana.

30. IuddepenmupoBanue oOpaTHON QYHKIIHH.

31. IuddepennupoBanue cymMmMbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO (DYHKITUH.

32. [IpousBoanbie u auddhepeHuansl Becmnx nopsakoB. @opmysna JleiiOHuma.

33. Bo3pacranue (yOwiBanue) pyHkuuu B Touke. JlokanpHbIA skcTpemyM. HeoOxommmoe ycioBue
JKCTpEMyMa.

34. Teopema Poss.

35. Teopema Jlarpanka 0 KOHEUHBIX IPUPALLEHUAX.

36. ®opmyna Komm.

37. llpaBuio Jlonurans 1j1st paCKpBITUS. HEOTIPEACICHHOCTEN BU/IA «HOJIb HA HOJIbY.

38. IlpaBuno JlomuTans [Isi PacKpbITHS HEOMpeAeNeHHOCTeH BHAAa «OECKOHEYHOCTh Ha
0ECKOHEUHOCTh.

39. ®opmymna Teitnopa ¢ ocrarouHbIM wieHoM B ¢popme Ileano.

40. ®opmyna Teitnopa ¢ octaTrouHbIM ujieHOM B (popme Jlarpanixka.

41. ®opmyna Teitnopa ¢ octarouHbIM uieHoM B ¢popme Ko,

42. ®opmyisl MakiiopeHa Uit OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

43. Beimykiocts rpaduka Qynkuun. Touku neperuda. HeoOxonumeie ycioBus.

44. HaxoJ1IeHH€ HaKJIOHHBIX aCUMIITOT

2 cemecTp
1. IlepBooOpa3znas. HeonpeneneHnHslil nHTErpai. 3aMeHa epeMEHHBIX B HEONpEAEIEHHOMUHTErpaJle.
MeTo MHTETPUPOBaHUS 110 YACTSM.
. UuTerpupoBanuepaniioHaibHbIX QYHKINHI.
. ITHTEerpupoBaHNEHEKOTOPBIXTPUTOHOMETPUYECKUX BBIPAKEHUM.
. UuTerpupoBanue a1poOHO-TUHEHHBIX UPPALMOHATIBHOCTEH.
. IHTErpupoBanne KBaJpaTUYHbIX UPPALIMOHAIBHOCTEM.
. Onpenenennie uaterpana Pumana. EnMHCTBEHHOCTHh HHTETpaIA.
. OrpaHMYeHHOCTb UHTETPUPYEMOI (PYHKIIUH.
. CBolicTBO NMHENHOCTH UHTErpana Pumana.
9. Cymmsl [lap0y u ux npocteiimme cBoiicta. MuTerpanst apOy.
10. Jlemma JlapOy.
11. KputepuiiuHTErprupyeMOCTH.
12. PaBHOMepHast HepephIBHOCTH. Teopema Kantopa. IHTerprpyeMoCcTEHENPEPHIBHBIX (PYHKITHIA.
13. MnTerpupyeMocTh NpOU3BEACHUS HHTEIPUPYEMBIX (YHKIINH.
14. CBOWCTBO aAIMTUBHOCTH OIPEIETICHHOTO HHTErpaIa.
15. UaTerpupoBaHne HEpaBEHCTB. TeopeMa O CPETHEM.
16. ®opmyna HeroTona-JIeitOnuma.
17. lnuna kpuBoOii 1 popMyIna AJisi ee BbIYUCIICHUSL.
18. Yucnossie psasl. Cymma psiga. Kpurepuii Komu. Heo0xoammoe ycioBre CX0AUMOCTH.
19. IIpu3Haku cpaBHEHUS I PSIIOB C MOJOKHUTEIbHBIMH YWICHAMH.
20. OcHOBHBIE TIPWU3HAKA CXOMUMOCTH U PSAAOB C TIOJOXHUTEIbHBIMH WICHAMHU: TIPU3HAK
HanamOepa, paaukanbHblil mpu3Hak Koy, nHTerpanbHblil npusHak Komm.

01N DN b W
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21. AGcomoTHas W yCIOBHas cXoauMocTh psanoB. [Ipusnaku JlamamOepa u Ko mist aGcomoTHON
CXOAUMOCTH PSJIOB.

22. Psanpl Jleiionumna. [Ipusnak JleiiOHMIIA 17151 3HAKOUEPEAYIOIIUXCS PSAIOB.

23. IIpectaHOBKA WICHOB psijia B 20COIIOTHO M YCIIOBHO CXOJSIIMXCS PSAAAX.

24. TloToueynass u paBHOMepHas cxoaumMocTh. Kpurepuii Ko paBHOMEpHO#H CXOAMMOCTH PSIOB.
IIpu3nak BeliepmrpaccapaBHOMEPHON CXOAUMOCTH PsIOB.

25. Teopema o nepecraHoBke mpezenoB. [louneHnsliinepexo K mpeneny B panax. HempepbIBHOCTD
CYMMBI psijia.

26. IlounneHHOEMHTErPUPOBAHUEPSIOB.

27. llounennoenudpepeHIInPOBAHUEPSIOB.

28. OcHOBHasi TeopeMa O CTENEHHBIX pAnax. Paamyc u wuHTEepBan cxoaumoctu. PaBHOMepHas
CXOAMMOCTB CTEIIEHHBIX Psii0B. HenpepbIBHOCTh CyMMBI CTENEHHOT'O Psijia.

29. IlounenHoenHTerprpoBanue u JudhepeHInpOBaHUE CTEICHHBIX PSIOB.

30. Teopema Aberns.

31. TeopemaBeiiepirpacca 0 paBHOMEPHOMITPUOIMKEHUUHETIPEPHIBHBIX (PYHKIIHIA MOJIMHOMAMH.

32. Panpr Teiinopa. Cxomumocts psima Teiopa s GyHKOIMHA ¢ paBHOMEPHO OTPaHUYCHHBIMU
pou3BOIHBIMU. Psanel Teitnopa /it OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIHA.

33. Abcrpakrabii psadypse. HepaBenctBo beccens. Cxomumocth K Hy0 k03 dumnrerToB dypbe.
34. 3aMKHYTOCTh OPTOHOPMUPOBaHHOM cucteMbl. PaBenctBo [lapceBaisi.

35. TpuronomerpuueckasiopTOHOPMUPOBaHHAs cuctema. Tpuronomerpuueckuipsadypee.

36. 3aMKHYTOCTh TPUTOHOMETPUYECKOM CUCTEMBI. CXOIUMOCTh psiia Dypbe B CpeTHEM.

37. ®opmynbl 115 4aCTUYHBIX CyMM paja Oypbe.

38. CxomumocTts psina Oypbe.

9. HEPEYEHDB BOITPOCOB K 3AUYETY
He npenycmorpeno

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIINXCA

Pasnen 1. Benenue B MaTeMaTH4eCKUil aHAIU3

Tema 1. MHoecTBa U GYHKLUU.

CuéTHble MHOYKECTBA U UX CBOMCTBA. MOIITHOCTh MHOKECTBA BCEX MOAMHOXKECTB JAHHOTO
MHO’KECTBA.

Tema 2. [Tone neficTBUTEILHBIX YUCEIL.

Henonnora nons Q. Inotrocts Q B R. [IpuHuunel noaHoTs! o R.

Tema 3. [Ipenen nocnenoBaTeNbHOCTH.

OrpaHn4eHHOCTb CXOIALIEHCS TOCIEI0BATEIBLHOCTH.

Tema 4. [Ipenen Gpyukuu.

beckoHeuHo Maible U pUHAIBHO OIpaHUYEHHbIE BETMUNHBL. X cBOHCTBA.

Tema 5. HenpepbiBHble QyHKIIUY.

I'moGanbHble cBoiicTBa: Teopema bonbnano-Kommu o mpoMexyTouHOM 3HAU€HUM U €€ CIEJCTBHE.
Teopema Beitepmtpacca 0 MakCUMaabHOM 3HAYEHHH.

Tema 6. luddepennpyemblie GyHKIIH.

Juddepennnan,ero cBONCTBA, TEOMETPUUECKHIT CMBICII.

Tema 7. OcHoBHbIE TeopeMbl U (HEepPeHINATBHOTO UCUNCIIEHUS.

JlokanpHas opmyna Teitnopa. OrieHKa OCTaTOYHOTO WiIEHA.

Tema 8. YcinoBust MOHOTOHHOCTH (yHKIMK. HeoOxoaumble yCIIOBHsI BHYTPEHHETO AKCTpPEMyMa.

Pa3nea 3. UnTerpanbHoe ucumncieHne PyHKIUI OJHON MepeMeHHOM
Tema 9.IlepBooGpa3Hbie U HeONpeeAEHHBIA HHTETPAII.

[ToacranoBku Ditnepa.

Tema 10.0Onpenenéunblii uurerpan Pumana.
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CgoiictBa uHTerpaina PumaHa: agguTUBHOCTH IO MEpE, JIUHEWHOCTh, 3aMEHa TMEPEMEHHBIX H
UHTErPUPOBAHUE TI0 YaCTSIM.

Tema 11.]/[;inHa 1 Mepa YMCIOBBIX MOJIMHOKECTB.

JlIiHa 1 Mepa YHUCIIOBBIX IOMHOMXKECTB.

Tema 12. ['eoMeTpuuecKre MPUIIOKEHUSI HHTErpaJIa.

HaxoxxaeHne HeHTpoB TSHKECTH (DUTYp U Tell, a TAK)KE — MOMEHTOB.

Paznen 4. ludppepenunanbHoe ucuncjieHne PyHKUMM HECKOJbKHUX MepeMeHHbIX

Tema 13.BeniecTBeHHbIE IPOCTPAHCTBA U TOMOJIOTUS.

CBoiicTBa KOMITAKTHBIX M CEKBEHUUAJIbHO—KOMIAKTHBIX IOJMHOMXECTB METPUUYECKUX IPOCTPAHCTB.
Kputepuii komnakTHocTd B R". CBA3HBIE OMHOKECTBA TONONIOTMYECKUX IPocTpaHcTB. CoXpaHeHHe
CBSI3HOCTH IIPU HETIPEPHIBHBIX OTOOpakeHUsix. Teopema bonbiiano. Beimykiible U JIMHEHHO-CBSI3HbIE
noamHoxkecTsa B R".

Tema 14.BexkTop-(yHKIIMH MHOTUX MIEPEMECHHBIX.

Iyt u xpuskle B R", 1mHa kpuBoii, KacaTenbHas K KpUBOIA.

Tema 15.[1penensl, HENPEPHIBHOCTD, YACTHBIE MPOU3BOAHBIE U TUD(EepPEHITHAIBL.

@®opmyna Teiopa ISt TIAAKUX YUCIOBBIX (DYHKIMI MHOTHX MEpeMEHHBIX. BTopoit muddepennman
YHCIIOBOM (DYHKIIMK MHOTUX MEepeMEHHBIX. DOPMYIUPOBKH TEOPEMBI O JIOKaabHOM quddeomopdusme
U TeopeMbl 0 HesBHOH QyHKmH u e€ nuddepennuane. KacarenbHas IOCKOCTh K MMOBEPXHOCTSAM B
R", onpenenenue u crnocodbl 3amanus. HeoOXoauMble M I0OCTATOYHBIE YCIOBHS (PYyHKIMOHAIBHOM
3aBUCHUMOCTH YHCJIOBBIX (PYHKUINN MHOTUX [I€PEMEHHBIX.

Tema 16. lccrnenoBanue 5KCTPEeMyMOB UYHCIOBBIX (DYHKIUH C TTOMOIIBIO TPaBUJIa MHOKUTEIEH
Jlarpanxa.

Inagkue MmHoroo6pa-sus B R", HeocoOble MHOrooOpasus. YCIOBHBIA JIOKAIbHBIA JKCTpEMyM
YHCIOBOM (PYHKIIMM MHOTHX TIEPEMEHHBIX, IPUMEPHI.

Paznen 5. UncsoBbie psaabl

Tema 17. HecoOcTBeHHBIE HHTETPAIBI.

HecoOcTBeHHble HHTErpajbl MO0 OECKOHEYHOMY MPOMEXKYTKY M OT HEOrPaHWYCHHBIX (YHKIIHH,
BBIUHCJICHHE NHTErPaJIOB.

[Tpu3HaKKM CXOAMMOCTH HECOOCTBEHHBIX HHTETPaoB. AOCOIIOTHAS U YCIIOBHAs CXOJMMOCTb

Tema 18. Ywucnosble psbl.

3Hakouepenyomuecs psabl. Teopema JleitOHMIIa. AGCOITIOTHO U YCIOBHO CXOSIUECS PSIIbL.
[Ipusnaku Abens, upuxie.

Apudmernueckre onepanuy Haj CXOIAIUMUCS psiaMu. beckoHeuHble MPOU3BEIEHUS U UX
CXOAUMOCTb. JIBOIMHBIE U MOBTOpPHBIE psifbl. CyMMUpPOBaHUE YHCIOBBIX PSAIOB.

Pa3nes 6. @yHKIMOHAJIBHBIC MOCJIE0BATEIbHOCTH U (PYHKIIHOHAIbHBIC PSABI

Tema 19. ®yHKIIMOHAIBHBIE TTOCIIEIOBATEILHOCTH U PSIJIBI.

[Ipumenenue psii0B B MPUOIMKEHHBIX BEIUHCICHUSIX.

Teopema Beiiepiirpacca 0 paBHOMEPHOM IPUOIMKEHUN HEMPEPHIBHON (PYHKIIMM MHOTOYJICHAMH.
Tema 20. Psiger Oypoe.

3aMKHYTOCTb U MOJIHOTAa OPTOHOPMHUPOBAHHBIX CUCTEM. Y CJIIOBUS MOWIEHHOTO AU(HEepeHINPOBAHUS
Y UHTETPUPOBAHUS.

[IpeoOpazoBanne @Dypre. CpoiictBa mnpeoOpazoBanus Dypre. I[lonsitue 00 oOpaTHOM
npeodpazoBanuu ypwe. Unterpan Oypoe.
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11.YYEBHO-METO/IMYECKOE H HH®OPMAIIHOHHOE OBECIIEYEHHME JIUC-
HHUTTHHBI

a) Cnucok PEKOMEH/TyeMO#i JiuTepaTyphI

OCHOBHAas:

l. Kankaesa, JI. C. Marematuueckuii ananus: TEOpHA Mpenesios, auddepeHuMansHOe HCHHCTCHMHE *
yuebHoe nocobue s By30s / JI. C. Kankaesa, — 2-e w31, Menp. | o, — Mocksa : W3parenserso KOpaiir, 2021, —
246 c. — (Beiciiee o0pasosanue). — ISBN 978-5-534-04898-8. — Teker : anektponnsii // O6pasosarensHas
margopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/473026

2 Huxurun, A. A. Marematuueckuii ananus. YrayGnennsiii kype : yueGHuK U NPaKTHKYM JUist By30B /
A. A. Hukurun, B. B. ®omuues, — 2-e w3n., Henp. U gom, — Mocksa : U3narensctso FOpaiir, 2021. — 460 ¢c. —
(Beiciee o6pasosanue). — ISBN 978-5-534-00464-9. — Teker - EKTPOHHBIH // O6pazosarenbHas miatgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/469171

3: Canosuuuas, W.B. Marematuueckuii aHanu3. @OYHKUHH MHOMX NEPEMEHHBIX :  y4eOHHK H
NMPaKTHKyM s By30B / M. B. Canosuuuas, T. H. ®omenko. — 2-¢ H3]1., nepepal. u non. — Mocksa : Usnarenserso
HOpaiit, 2021. — 206 c. — (Beiciee o6pasosanme). — ISBN 978-5-534-06584-8. — Teker : SNEKTPOHHBIN //
O6pazoBarensHas nnarpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/473000

JAONOIHHTEILHAS:
i Hanunrep, B. A. Metoauka 00y4eHHs Ha4alaM MaTeMaTHYeCcKOro aHaNK3a : y4eOHHK W MpPaKTHKYM
Ans Bysos/ B. A. Jlanunrep. — 2-¢ M31., ucnp. U non. — Mocksa : UzgarensctBo HOpaiit, 2021.— 162 ¢. —

(Boicuiee o6pazosanue). — ISBN 978-5-534-09598-2. — Teker : SJIEKTPOHHbIH // O6pasosarenbHas miargopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/470430

2. Maremaruyeckuii ananus. CGopnuk 3ananuii : yueGHoe nocobe Ans By308 / B. B. Jlorunosa [u np.] ;
nox o6uweii penakumeit E. I'. ITnotHuKkoBOM, — 2-¢ H3Jl., HCNp. M Jon. — Mocksa : UsnarenscTeo IOpaiir, 2021. —
206 c. — (Bsiciee obpasosanue). — ISBN 978-5-534-11516-1. — Teker : snekrponnsiii // O6pasoarenbHas
nnardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/473425

3; Hukurun, A. A. Maremaruueckuii  anamus, CGopuuk samau: yueGHoe mnocobue s BY30B /
A. A. Hukntid, — Mocksa : Uanatenserso IOpaiir, 2021. — 353 ¢c. — (Boicuiee obpazosanue). — ISBN 978-5-
9916-8585-6. — Teker : ONIEKTPOHHbIH  //  OBpa3zoparenbHas nnarpopma  KOpaiir  [caiit]. —
URL: https://urait.ru/bcode/469117

4.1. Caposuuuas, U. B. Matematuyeckuii aHa/u3: onpejesieHHbIH uHTerpan B 2 4. Yacrp | : yuebHoe
nocobue s By3os / U. B. Canosnuuas, E. B. Xopoumaosa. — 2-e w3, nepepab. u gon. — Mocksa : Usnarenserso
Opaiit, 2021.— 242 c. — (Bsicuee obpasosanue). — ISBN 978-5-534-05714-0. — Teker : anexrponnsiii //
OGpasosarenshas naardopma FOpaiir [caiit]. — URL: https:/urait.ru/bcode/473161

4.2. Caposuuuas, U. B. Maremarnueckuii anamms: OnpefeneHHbIH uHTerpan B 2 4. Yacts 2: yueGHoe
noco6ue ans By3os / H. B. Canosuuuas, E. B. Xopommnosa. — 2-e u3g., nepepal. u aon. — Mocksa : Usnatenserso
HOpaiit, 2021.— 199 c. — (Bsiciee obpasosanue). — ISBN 978-5-534-06672-2. — Teker : anextponubiii /
OGpasosarenshas miardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/473206

5. Xopowmniosa, E. B. Marematuueckuii anamus: HeonpeaeneHHbIH UHTerpa : yue6Hoe nocobue s By30B /
E. B. Xopommnosa. — 2-e uzn., nepepab. u gon. — Mocksa : Hznarenscrso #Opaiit, 2021, — 187 ¢. — (Bbiciiee
obpasosauue). — ISBN 978-5-534-05715-7. — Teker : anexrpouusiii // ObpasosarenbHas miarpopma FOpaiir
[ca#iT]. — URL: https://urait.ru/bcode/473162 .

yueOHO-MeTOAHYecKas:

I Benbmucoa, C. JI. Meroguueckue YKa3aHUA JUId  CaMOCTOSTENbHOH paGoThl CTYIEHTOB Mo
Aucumninne «Matematuyeckuii aHaIM3» A8 CTyAeHTOB | Kypca HHXEHEPHO-(H3HYECKOro (aky/IbTeTa BhICOKHX
TEXHOJIOTHH Beex popm oGyuenus / C. JI. Bensmucosa Val'V, AODBT. - DneKTpoH. TekeToBble faH. (1 daiin : 398
KB). - Vabsrosek : Val'V, 2019. — Pexxum JlocTyna: http://lib.ulsu.ru/MegaPro/Download/MObject/6249

[0 amoresaps OOTI___ / MameemaAD._ 1 o Jf~ 1 /006 Je/tr
palorusxa naydno GuGnuorexn) (DHO ) (noanwmes) (mTa)

(,'[.. Vi

0) [Iporpammuoe odecnieuenne: MoitOduc Crangaptaeiii, AnpT Pabouas cranmus 8.
B) [Ipodeccuonanbabie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI:

1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI: § o

1.1. IPRbooks : anekTpoHHO-0MOIMOTeYHAs CUCTeMa : CAaiT / rpynma KoMnaHui A HH Ap

Menmua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: s
UCTPUP. NTOIb30BaTENEH. - TEKCT : 2JIEKTPOHHBIM. §

e l.g. pIOPAfIT . DJICKTPOHHO-OMOJMOTEYHAs] CHUCTEMa © caiiT / OO0 DnexTpoHHOE

m3natenbctBo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexxum mocTyma: s

3apEruCTPUP. MOJb30BaTENEH. - TEKCT : JIIEeKTPOHHBIN.
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1.3. KoHCynapTaHT CTyIeHTa : OJJIEKTPOHHO-OMOMMOTe4Has cucrema : cat / OOO
[Momutexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum
JOCTyTA: JUIsl 3aperuCcTpUp. MoJib30Barenei. — TeKCT : AIeKTPOHHBIH.

1.4. Jlanp : snekTpoHHO-OMOMMoTeuyHast cuctema : cat / OOO 3OBC Jlawp. — CaHkT-
ITerepoypr, [2021]. — URL: https://e.lanbook.com. — Pexum pgocTyma: mias 3aperucTpup.
II0JIb30BaTesIeH. — TEKCT : AIEKTPOHHBIN.

1.5. Znanium.com :snekTpoHHO-OMONMHMOTEYHass cuctema : cait / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum pgoctyma : Juis 3aperucTpup.
MoJjb30BaTesen. - TEeKCT : 2JIEKTPOHHBIN.

2. Koncyastantlliawe [DnekTpoHHBIN pecypc]: cmpaBouyHas mpaBoBas cuctema. /OO0
«Kouncynprant [Intoc» - Dnektpon.aan. - Mocksa :KoncynwsrantlIntoc, [2021].

3. ba3bl JaHHBIX MEPUOANMYECKUX H3TAHUIA:

3.1. baza maHHBIX NMEPUOIUYECKUX H3JaHHMK : 3JeKTpoHHBIC xypHaibl / OO0 MBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum mpoctyma : uist
aBTOpU3. MOJIb30BaTENEH. — TEKCT : 2IEKTPOHHBIH.

3.2. eLIBRARY.RU: nayunas snexkrponHas oubnuorexa : cailt / OOO Hayunas
Onekrponnas bubnuoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pesxxum moctyna : asist
aBTOPH3. IIOJIb30BATENIEH. — TEKCT : IIEKTPOHHBIN

3.3. «Grebennikony : snexkrponnas 6ubanoreka / U1 I'pedbennukos. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : uisi aBTOPHS3.
noJsib3oBareseil. — TeKCT : AIeKTPOHHBIN.

4. HanuoHaJibHas 3JIeKTPOHHAasi OM0/IMOTeKA: dIIeKTpoHHas OnbnmoTeka : (enepanbHas
rocynapcTBeHHas MHpOpMalroHHas cuctema : calT / MunuctepctBo KynsTypel PO ; PI'b. —

Mocksa, [2021]. — URL:https://H30.pd. — Pexum noctyma : mjisg mosib30BaTeleil HaydHOU
OnOMMoTeKku. — TEKCT : DIIEKTPOHHEBIN.
5. SMARTImagebase 1 EBSCOhost : [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum pgoctyma : JUisi aBTOPHU3.
noJjp3oBaresei. — M3o0pakeHue : 3JeKTpOHHBIE.

6. ®enepaiabHble HHPOPMALHOHHO-00pa30BaTe/IbHbIE MOPTAJIBI:

6.1. EauHoe okHO JjocTyna K oOpa3zoBaTeldbHBIM pecypcam : (enepaibHblii mopTan /
yupeautens GIAOY IO HPI'OI m UT. — URL: http://window.edu.ru/ . — Tekcr :
JJIEKTPOHHBIN.

6.2. Poccwuiickoe obOpaszoBanue : ¢emepaibHblii moptan / yupeaurenr OIAOY IO
LIPT'OIT u UT. — URL: http://www.edu.ru. — TekcT : 371eKTpOHHBIIA.

7. Ob6pa3oBaTesnbHble pecypebl Yal'y:

7.1. OnextponHnas oubnuoreka Yal'V : moxgyns ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexwum gocTyna : Ui oJab30BaTeled HayIHOM
6ubnmoTeku. — TeKCT : ANEeKTPOHHBIH.

CornacoBaHo: — P
ey LR Fcy}) | B2y 2 ,é{ JE
Fdémxiocts corpyanuka YUTuTOUO ®UO .

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI:

Aynuropuu Uid MPOBENEHUS JIEKIHM, CEMUHAPCKUX 3aHSITUH, A1 MPOBEIACHUS TEKYIIETo

KOHTPOJISL U TPOMEXYTOUYHOM aTTeCTallH, TPYIIIOBBIX U HHIAVNBUAYAIBHBIX KOHCYJIbTAIUH.
AynuTopun yKOMILIEKTOBAHBI CIIEIUAIN3UPOBAHHON MeOenbto, yueOHo! nockoi. [lomemnenus
JUIs CAMOCTOSITENIbHONM pabOThl OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOHN C BO3MOXHOCTBIO MOAKIIOUSHHUS
Kk cetu «HTepHET» M OOecrneyeHueM J0CTyna K AJMEKTPOHHOW MHGPOMalMOHHO-00pa30BaTeIbHOM
cpene, 3IeKTPOHHO-OubaoTeuHoi cucreme. Ilepeuenb 000pyaOBaHMs, UCIONIB3YEMOrO B y4eOHOM
MIPOLIECCE, YKA3BIBAETCSI B COOTBETCTBUU CO CBEJIEHUSIMU O MaTepUAIbHO-TEXHUYECKOM 00eCIIedeHUH

~9.06.2021
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M OCHAIIEHHOCTH 00pa3oBaTELHOIO MPOIEcca, pa3MEIIeHHBIMU Ha oduruanbHoM caiite Ynl'Y B
paznene «CBeneHust 00 00pa3oBaTeIbHON OpraHU3AIUI.

13. CIIEQMAJIBHBIE YCJOBUSA Ui OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOKHOCTAMMU 3/10POBbS
B ciyuae HeoOxoauMocTy, 00ydaromMMCs U3 YHCTa JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
310pOBbsl (1O 3asBIEHHIO OOYyYaroIIerocsi) MOTYT IpelularaTbCs OJHM M3 CIEIyIOLIUX BapUaHTOB
BOCTIPUATHSA HHPOPMALIUHU C YUYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH:

JUId JIML ¢ HApYLIEHUsSMHU 3PEHUs: B NeyaTHOM (opme yBelIMUYeHHbIM HIpUPTOM; B (opme
3JIEKTPOHHOTO JIOKYMEHTa; B (hopme aynauoaiina (mepeBos yueOHBIX MaTepHalioB B ayAnodopmar); B
nedyaTHo (¢opme Ha s3blke bpailnd; WHAMBHIYyanbHblE KOHCYJIbTAlUM C IPUBJICYCHUEM
TU(HIOCYPIOTIEPEBOTINKA; MHANBHUIYAILHBIC 331aHUS U KOHCYJIbTAIIHH;

JUI JIMI C HapyLeHUsAMHU ciyXa: B IedaTHOM (opMme; B (GopMe 3IEKTPOHHOIO JOKYMEHTa,;
BUACOMATCpHUAJIbI C CY6TI/ITpaMI/I; HHAWBUAYAJIbHBIC KOHCYJIbTallun C MMPHUBJICYCHHUEM
CYpJIOTIEPEBOUNKA; UHAUBUAYAJIbHBIE 3aJJaHUS U KOHCYJIbTALIUY;

JUI JIMI] C HApyIIEHHSIMH OIOPHO-ABHTaTEeNIFHOTO ammapaTa: B medyatHou ¢opme; B (opme
3JIEKTPOHHOIO IOKYMEHTa; B (hopme ayanodaiina; MHIUBUAYATIbHBIE 3a1aHUS U KOHCYJIbTAIUH.

B ciyyae HEOOXOAMMOCTH HCIIOB30BAHMS B YI€OHOM MPOIIECCE YaCTUIHO/UCKITFOUUTEIIEHO
JMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTUH, opranu3anus padotsl ITI1C ¢ obyuarommmucs ¢
OB3 u nHBaNMMIaMU MPETYCMATPUBACTCS B AIEKTPOHHOW HHPOPMALIMOHHO-00pa30BaTEIbHON cperie ¢
YYETOM MX UHJMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

#/

PazpaboTunk JIOLIEHT bypmuctpona B.I'

10.06.21r.
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ITpunoxxenne Nel

11.YYEBHO-METOAWYECKOE U HHOPOPMAITMOHHOE OBECIIEYEHUE JINC-
IMUIINHBI

a) CriHCOK peKoMeH/(yeMOii THTEePATYPhbI

OCHOBHASI:
1. Kankaesa, JI. C. MaremaTuuecKuii aHaIH3: TEOPHS MPEENOB, MU depPeHIHATEHOE HCIHCIICHHE ;

yuebHoe moco6ue mis By3os / JI. C. KankaeBa. — 2-e u3a., ucnp. u aon. — Mocksa : M3 natenscTeo
IOpaiit, 2022. — 246 ¢. — (Beicmee o6pasoBanue). — ISBN 978-5-534-04898-8. — Texker :
anexTpoHHsIi / O6pasopatensaas miaropma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492956

2. Huxutah, A. A. Marematnaeckuii ananu3. YiTyGIeHHbIH Kype : yaeOHUK U IPAKTHKYM JUIS BY30B / A.
A. Huxutun, B. B. ®omuues. — 2-e u3j., ucnp. u gon. — Mocksa : M3narensctso IOpaiit, 2022. —
460 c. — (Bsicmree o6pa3sopanmue). — ISBN 978-5-534-00464-9. — Tekcrt : 95€KTPOHHBIH //
Obpasosarensras miardopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/489278

AOTOJHHUTEIbHAS:

1. Jlamanrep, B. A. Meroauka 06ydeHHs HauanaM MaTEMaTHYECKOTO AHANIH3A : yIeOHUK ¥ MPAKTHKYM
nns By3oB / B. A. Jlanuarep. — 2-€ u3A., uenp. 1 gon. — Mocksa : Mznarenscrso IOpaiit, 2022, —

162 c. — (Bricmee o6pasoBanme). — ISBN 978-5-534-09598-2. — Tekcr : 31eKTpOHHbIiH //
O6pasoparensHas mwiatgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/490911

2. Marematnueckuii ananu3. CO0pHHK 3ananwii : yue6HOe nmocobue s By3os / B. B. Jlorunosa [u ap.] ;
noa obmeit pexaxmmeii E. I, IltotAEKOBOM. — 2-€ W31, venp. i aon. — Mocksa : U3naTenscTBo
HOpaiir, 2022. — 206 ¢. — (Bsicmee o6pa3soBanue). — ISBN 978-5-534-11516-1. — Texker :
seKTpoHHsIH // O6pasoBatensHas mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493329

3. Huxwrun, A. A. Marematndeckuii ananus. C60pHEK 3a/1ad : yae6HOE Tocobue s By30B / A. A.
Huxuras. — Mocksa : Mzparenscrso HOpaiir, 2022. — 353 ¢. — (Bricmee o6pa3osanue). — ISBN
978-5-9916-8585-6. — Tekcr : anexTponHsiii / O6pasosarensras miardopma IOpaiir [caiir]. — URL:
https://urait.ru/bcode/489227

4. Caposrmyas, M. B. MaremaTHueckmii aHaJIH3: ONpeAeNeHH b uaTerpan B 2 4. Yacts 1 : yue6HOE
nocobue i By3os / U. B. Cagoanydas, E. B. XopommiioBa. — 2-¢ u3z., nepepab. u gon. — Mocksa :
HWsparenscrso FOpaiit, 2022. — 242 c. — (Bsicmee o6pa3sosanue). — ISBN 978-5-534-05714-0. —
Texcr : anexTporHsIH // O6pa3oBarensHas miatdopma IOpaiir [caiir]. — URL:
https://urait.ru/bcode/493086
Capnosuuvas, U. B. Marematuueckuii aHau3: ONpe/IeIeHHbIH HHTerpan B 2 4. Yacts 2 : yueGHOE
nocobue ayia By3oB / Y. B. Canoawyas, E. B. Xopommnosa. — 2-e u3z., mepepab. u pom. — Mockea :
Wzpnarenscreo FOpaiit, 2022. — 199 c. — (Bricmee o6pa3osanue). — ISBN 978-5-534-06672-2. —
Texcer : anexrponnsiit // O6pasoBarensHas mwiardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/493129

5. Xopommiosa, E. B. MareMaTHueckuii aHAM3: HEONPEAETEHHBIH HHTETpa : yae6HOe II0co6re s
By30B / E. B. Xoponmuosa. — 2-e u3x., nepepa6. u non. — Mocksa : Mznatenscrso Opaiit, 2022. —
187 ¢. — (Bricmee o6pasosanue). — ISBN 978-5-534-05715-7. — Tekcr : 25eKTpOHHBIH //
OGpasoBarensuas miargopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/493087

y4eOHo-MeToanYecKas:

1. Bembmucosa, C. JI. Metoaugeckue yKa3aHus [T CAMOCTOATETbHOMH PaboThI CTYEHTOB MO MUCIHUILIHHE
«MaremaTiaeCKuii aHATH3) IS CTYAEHTOB | Kypca HEXEHEPHO-DH3HIECKOro (haKy/IBTETa BEICOKHX
TexHosOrHH Beex dopm o6yaenns / C. JI. Benbmucosa ; Y'Y, UO®BT. - D1eKTpoH. TEKCTOBEIE 1aH.
(1 dpaiin : 398 KB). - Vipsnosek : Val'Y, 2019. — URL:

ht_tp://lib.ulsu.ru/Megaﬁo/Download/I\/IObject/6249

CornacoBaHo:
Benymwii cneunamer OOIIHB V'Y /Uameesa AD. [ o/l | AA04 K0
(MomxsrocTs paGoranxa nayuroit 6ubmHOTEKH) (®HO) (mozmHCy) (mata)

B) Ilpodeccnonanbubie 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

a. IPRbOOKS[DnekTpoHHBIH pecypc]: IeKTpOHHO-OMOIMOTeYHas CHcTeMa/ TPyIna KOMITaHUui A
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ITu Dp Menua. - Dnextpon. aaH. - Caparos, [2022]. - Pesxum mocrtyma: http://www.iprbookshop.ru.

b.  FOPAMT[DnekTponHnslii pecypc]: 31eKTpoHHO-6M6MMOTeuHas cuctema/ OO0 DiIeKTpOHHOE
m3narensetBo FOPAUT. - Dnekrpon. nan. — Mocksa, [2022]. - Pexum mocryma: https://www.biblio-
online.ru.

C. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIA pecypc]: 2JIeKTpOHHO-OMOMuoTeyHas cuctema/ OO0

[lonurexpecypc. -  OnektpoH. gaH. —  MockBa, [2022]. - Pexum  pgocrymna:
http://www.studentlibrary.ru/pages/catalogue.html.
d.  Jlamb[DaekTpoHHBI pecypc]: 2neKTpoHHO-OmOnmoreynas cucrema/ OOO OBC Jlawb. -

Dnexrpon. aan. — C.-IletepOypr, [2022]. - Pexxum goctyma: https://e.lanbook.com.
e.  Znanium.com [DneKTpoHHBIH pecypc]: anekTpoHHO-0nOmMoTeuHas cuctemMa/ OO0 3HaHHYM. -
DrekTpoH. aaH. — MockBsa, [2022]. - Pexxum gocryma: http://znanium.com.

2. KoncyabranTIlnoc[OnekTponnsiii  pecypc]: cnpaBouHas mnpaBoBas cucrema/ Kommanwus
«Koncynprant [ntocy. - nekTpoH. nad. - Mocksa: Koncynsrantltoc, [2022].

3. ba3za naHHBIX NMepHOANMYECKHX H3AAHUH [DIIEKTPOHHBINA pEeCcypc]: ANEKTPOHHBIC KYpHAJbI/
OO0 UBHUC. -  DnekrpoH. ngadH. -  MockBa, [2022]. - Pexum  pocryna:
https://dlib.eastview.com/browse/udb/12.

4. HauuonanbHass 3JieKTPpOHHasi OuOJMOTeKa [DJEKTPOHHBIA pecypc|: 3IeKTpOHHas
oubnmoreka. - DIeKTpoH. AaH. — Mocksa, [2022]. - Pexxum noctyna: https://H36.pd.

5. JuiekTpoHHasi OuOuamorexka auccepramuii PI'B [DOnexkTpoHHBI pecypc|: 3JI€KTpOHHas

oubnmoreka/ ®I'BY PI'b. - Dnekrpon. gan. — Mocksa, [2022]. - Pexxum mocryma: https://dvs.rsl.ru.

6. DenepasbHble HHPOPMATMOHHO-00pPa30BaTeIbHbIE OPTAJbI:

a. Muadopmanmonnas cucrema ExnHOe OKHO JocTyma K 00pa3oBaTeNbHBIM pecypcaMm. Pexxum
noctyna: http://window.edu.ru.

b.  ®enepanbhbiii mopran Poccuiickoe oOpazoBanue. Pesxxum nocryna: http://www.edu.ru.

7. OoOpa3zoBarteabHble pecypebl Yal'y:

a. Dnekrponnas oubauoreka Ynl'V. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/\Web.

b.  O6pa3zoBarenbHblii mopran Yial'V. Pexxum noctyna: http://edu.ulsu.ru.

8. IIpodeccnonanbubie HHGOPMALMOHHBIE PeCypChI:

8.1. [Dnekrponnsiit pecypc]. URL: http://fasie.ru — caiir ®onna coneiicTBrs pa3BUTHIO

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

8.3. [@nexrponnsiii pecypc]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
8.4. [Onexrponnsni pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnextponnsiit pecype]. URL: http://www.pattern-cr.ru/.

8.6. [Dnexrponnsliit pecypc]. URL: https://fpi.gov.ru — odunmaneHbiii caiit ¢onma copaeiicTBus
MEPCIEKTUBHBIX UCCIICTOBAHIHA

8.7.[Onexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUU
®onn «MaeanbHas npe3eHTanus Ui CTapTanay.

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

8.9. [Onekrponnsiii pecypc]. URL: https://www.rvc.ru — opunnansubii cait ¢ponma Poccuiickoit
BEHUYPHOM KOMIIAHUH

8.7. [Dnexrponnsrii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT o HallMOHAIBHOM TEXHOJIOTUYECKOM
WHUIMATHBE U TEXHOJOTHYECKOM Pa3BUTHU

8.8.[DnexTpoHHBII pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yaps3 JIugoutep 00 HHHOBAIIUAX.

8.9. [DnexTponHsIit pecypc]. URL: https://www.youtube.com/ channel/UCp0z-
UFVKUBTKtVNBIgyX7A. TTonbopka Bueo ¢ MexIyHapoaHoro hopyma « OTKPHIThIC HHHOBAIIUNY.
8.10.[DnexTponnsblii pecype]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JIxo06c.
Nmnepust cobnazna / @unem / HD

8.11. bnor npo unHoBarmu. Pexxum noctyna: http://helpinn. ru/luchshiy-film-pro-innovatsii.
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8.12. Bce o nunensusx. Pexum goctyna: https://prava.expert/litsenzii/chto-eto-takoe.html

{Cornacosano: , >
Qi el Wi Tt 77 /CZAM/,{[,% /Z

Jlonxnedts corpyammnka YUTuT ®HO




