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1. HEJU U 3AJAYU OCBOEHUSA JUCHUITIMHBI

Lens mucumrmuinbbl "MaTteMaTHueckuii aHanus" - O3HaKOMIIEHHE C (yHIaMEHTAIbHBIMU
METOAAMHU HUCCJIEI0OBaHMsI MEPEMEHHBIX BEJIMYMH MOCPEICTBOM aHalM3a OECKOHEYHO MalblX,
OCHOBY KOTOPOTO COCTaBIISIET TEOPHsI TU(PEpEeHIINATHLHOIO U HHTETPATHHOT0 HCUHCICHHH.
Hean
[ensimu yueOHOM TUCIUIUINHEI SABIISIOTCS:
1. oBnageHyne HayaNbHBIMU 3HAHUSAMM 110 MATEMAaTUYECKOMY aHaJIU3y, HEOOXOIUMbBIMU
JUISL U3YYEeHMSI IPYTUX JUCLUILINH CIIEHNaIbHOCTH;
2. pa3BUTHE HABBIKOB PELICHMS 3a]1a4 10 MaTEMaTHUYECKOMY aHAIM3Y.
3agaun
OCHOBHBIMU 331a4aMH y4€OHOM TUCIMITIIMHBI SBIISIOTCS:
1. dbopmupoBaHue y CTYJICHTOB KOMITJICKCHBIX 3HAaHHI 00 OCHOBHBIX CTPYKTYpPaxX aHAJIN3a;
2. npuoOpeTeHre CTyJEeHTaMM HaBBIKOB W YMEHMH 10 pelIeHHI0 MpocTeHlMx3agay
MaTeMaTUYECKOT0 aHaJIn3a.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII:

JucuumrHa sBisieTcss 00sA3aTeNIbHOM U OTHOCHUTCS K 00s3aTelnbHON 4YacTH «MCHUIUIMHBI
(Momynu)»  OCHOBHOM  mpodeccHoHaibHOW  oOpa3oBarenbHOil  mporpammel  (OITOIN),
ycTaHaBIMBaeMOWH By30M. JlaHHas JAMCUMIUIMHA SBISETCd OJHOM M3 HPOQUIMPYIOIIUX
JUCITUIUIMH B CHCTEME TOATrOTOBKM OakamaBpa mo HampasicHuio 20.03.01 « Texnocdepnas
6e3omacHoCcTb». OHa a/leKBaTHO 3HAKOMUT CTYJEHTOB CO CIEAYIOIIMMU pa3eiaMd U METOlaMu
MaTEeMaTHKH (B COOTBETCTBUH C YTBEP)KICHHBIM CTaHIAPTOM):

- pOJIb MAaTEeMaTUKU;

- MOHATHUSI MHOXXECTBA, YMCIa, PYHKINH, TOCIE0BATEIILHOCTH, TPEIENa;
- QJIEMEHTHI MaTEMaTUYECKOT0 aHaJIN3a;

- tuddepeHmanbHOe HcUUCiieHne QyHKINI OAHON epeMEHHOMH;

- HHTETpajJbHOE UCUHCIeHNE GYHKLIUN OHON epeMEHHOM.

OObexkTaMy M3y4eHHUs B JAaHHOW IUCHMIUIMHE SIBJISIFOTCS, Mpexnae Bcero, pynkuumu. C  ux
IOMOIIBI0O  MOTYT OBITh COPMYJIMPOBAHBI KaK 3aKOHBI MPUPOJABI, TaK M pa3HOOOpa3HblE
IPOIIECCh, TpoHucxXosimme B TexHUKe. OTcioga OOBEKTHBHAs BaXXHOCTh MaTEMaTHYECKOTO
aHalM3a Kak cpescTBa u3ydeHus QpyHkuuil./[ucuumimnna yutaercs B 1-om u 2-oMm cemectpax 1-
Oro Kypca CTy/IeHTaM OYHOI (opMbl 00y4EHUS.

JucuumirHa «MaTeMaTH4ecKuid aHann3» 0a3upyercsl Ha 3HAHMSIX U YMEHUSX, MOJyYeHHbIX
CTYACHTaMH B IIKOJIE.

3. MIEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYUYEHUSA 110 JUCHUITJIMHE
MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHHUA OCHOBHOM ITPO®ECCHOHAJBHON OBPA3OBATEJIBHOM

ITPOI'PAMMBI

Kon u HaumenoBanue | [lepeueHb MuIaHUpPyeMbIX Pe3yabTATOB 00y4eHUs MO

peajusyeMoi AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C

KOMIIEeTEeHIIUH HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH
OK-9- cniocobHOCTD 3HATB: IPUEMBI IEPBOI TOMOIIU, METO/IbI 3AIUTHI B
UCIIOJIB30BAaTh IPUEMbI | YCIOBUAX Ype3BbIUaiiHBIX
HIepBOIi TOMOIITH, YMeThb: OIICHUBATh CTETIEHb OMTACHOCTH BO3MOXHBIX
METO/IbI 3aIUTHI B HIOCJICICTBUI aBapui,
YCIOBUSIX KaTacTpod M CTUXUHHBIX O€ACTBHUH AT
Ype3BbIUAHBIX IPOU3BOJICTBEHHOTO MIEPCOHAJIa U HACEIICHUS,
CUTyanui OKa3bIBaTh MEPBYIO MOMOIIb OCTPAIaBILINM;

BuiiajeTs: HaBBIKAMU UCIIOJIB30BAHUS IPHEMOB OKa3aHUS

dopma A Crpanuria 2 u3 28




MHuHHCTepCTBO HayKU U BEICIIEro 00pa3oBanust PO
VY IIbSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

@ - Pabouast mporpaMma JUCUUIITAHBL

TepPBOI MOMOIIIH,

3aIUTHI IPOU3BOJICTBEHHOTO MIEPCOHANIA U HACEICHHUSI OT
BO3MOXHBIX MMOCIIEICTBUI aBapHid,

KatacTpo( U CTUXUIHBIX OCICTBUH.

OK-10- crtoco0HOCTE K
O3HABATEIbHOU
NEATENLHOCTHA

3HaTh:

® MH)KCHEPHBIE  METOJbI pPacyeToB Ha MPOYHOCTD,
YKECTKOCTb U YCTOMYUBOCTH 3JIEMEHTOB, UCIOJIb3yEMBbIX
B KOHCTPYKIHUSAX  Pa3IMYHBIX  COOPY)XCHHH, B
WH)XCHEPHOM M criacaTesIbHOM TEXHUKE;

® OCHOBBI KOHCTPYMPOBAHUS, METOJbI PAIMOHAIBLHOTO
BBIOOpA pa3MepoB W JPYrUX MapaMmeTpoB JeTaiel u
y3JI0B 00IIET0 Ha3HAYCHUS.

YMeTh:

® pacCUMTHIBaTh YCWJIMS, JACUCTBYIOIIMX B 3JIEMEHTAX
KOHCTPYKUMW,  JeTalIX M y3Jlax  Pa3IM4YHbIX
TEXHUYECKUX YCTPOUCTB;

e BRIOMpATh pallMOHAJBHBIC TIAPAMETPBl  AJIEMEHTOB
KOHCTPYKUUU, AeTaJIel U Y3JI0B MEXaHU3MOB U MalllH
00111ero Ha3HAYCHUS.

Bnaners:

® YMEHHUEM METOJaMHU CHHTE3a Pa3THUYHBIX MEXaHHU3MOB
¥ OCHOBaMH BBIOOpA UX MPUBOJIOB;

METOAaMH pacyeTa KOHCTPYKIMH 1O  Hecylleu
CIIOCOOHOCTH;

OK-11- cnocoOGHOCTB K
abCcTpakTHOMY U
KPUTHYECKOMY
MBIIIICHUIO,
HCCIIEIOBAHUIO
OKpY>KaroIlen cpeibl
JUIS1 BBISIBIICHUS €€
BO3MOXKHOCTEH 1
pecypcos,
CITOCOOHOCTBIO K
MIPUHSTHIO
HECTaH/IaPTHBIX
peLIeHn U
paspenieHunto
MPOOJIEMHBIX CUTYyallul

3HaTh: OCHOBHbBIE MOHATUS 0 3arps3HEHUU
OKpY Karomen Cpenbl; MOKa3aTesH KadyecTBa
OKpYy’Karolien cpensl, XapaKTEePUCTUKY

MIPOMBIIIJIEHHBIX OTXOJ0B M 3arpsA3HEHUN

YMerTb: IpUMEHATh (PU3MKO-XUMUYECKHE METOAbl U
METOJIMKM JJI1 OLEHKHU 3arpsA3HeHHus OOBEKTOB
OKPYJKaroIlled Cpenbl, MPOrHO3UPOBAThb MU OLICHUBATH
IIOCJIENCTBUSL ~ AQHTPOINOTEHHBIX M NPHUPOJIHBIX
BO3JICHCTBUI HAa OKPYXAIOLIYI0 CPEAYy U COLMAIBHYIO
cpeny.

Baanerb: metonamu OLICHKH 3¢ HEKTUBHOCTH
MEpONPHUATUI HWHKEHEPHOW 3alllUThl OKPY’KArOIIEeH
Cpeabl.

OIIK-1- cnocobHOCTh
YYUTHIBATh
COBpEMEHHBIC
TEHJICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOTHI
B o0JIacTu
obOecreyeHus
TexHOC(epHOI
0e30macHOCTH,

3HaTh:
® OCHOBHBIE 3aKOHbl W MPHUHIMUIBI MEXAaHUKHM U HUX
MIPUMEHEHHE IS onpeeneHus Harpy3oK,

KMHEMAaTUYECKUX M JMHAMUYECKHUX XapPAKTEPUCTUK
MaTepHualbHBIX TEJ;

® IH)KEHEPHBIE METOJIbl PACYeTOB HA  IPOYHOCTS,
JKECTKOCTb U YCTOMYUBOCTD JIEMEHTOB, UCIIOJIb3YEMbIX
B KOHCTPYKLIMSX  pa3JInYHBIX  COOPYXKCHHH, B
VH)KCHEPHOM U CIIACATEIbHOU TEXHUKE;
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WU3MEPUTEIIbHOU U
BBIYMCITUTEIILHON
TEXHHKH,
MH(POPMALMOHHBIX
TEXHOJIOTMH B CBOCH
npodeccnoHaTbHOMI
JeSITeNIbHOCTH

YMersb:

® DPACCUMTBIBATh YCWIMS, ACHCTBYIOIIMX B 3JIEMEHTAX
KOHCTPYKUMH,  JeTalAX M y3Jlax  pPas3JIM4YHbIX
TEXHUYECKUX YCTPOUCTB;

e OIIpEACNATh  KMHEMAaTUYECKHE U JIMHAMHYECKHUE
XapaKTEPUCTUKUA PA3IUYHBIX MEXAaHHU3MOB W MalIMH,
BEIOMpATh  palMOHANbHBIE CIOCOOBI  OOecTeueHus
TpeOyeMbIX 3HAUEHUN ITUX XapaKTEePUCTHUK;

Bianers:

® YMEHHUEM METOJaMHU CHHTE3a PA3JIMYHbIX MEXaHHU3MOB
Y OCHOBaMU BbIOOpa UX MPUBOJIOB;

METOJIaMM  pacyeTa KOHCTPYKIMWA 10 HECYIIeu
CII0OCOOHOCTH;

OIIK-2- crtocoOHOCTH
HCII0JIb30BATh OCHOBBI
HKOHOMHYECKUX
3HAHMI TPH OLIEHKE
3¢ (HEeKTHBHOCTH
pe3yJIbTaToB
npodeccnoHaTBEHOM
JeSATeIbHOCTH

3HaTh:
0 OpraHu3alMOHHBIX OCHOBAX YNpPaBJIEHUS CUJIAMU U
cpeactBamu PCUC u 'O B ycinoBusIX 4pe3BbIYaHbBIX
CUTYaLUi1;
*00 OpraHu3alyy yrnpaBIeHUYECKON AeITEeIbHOCTU
JIOJKHOCTHBIX J1u1] opranoB ynpasieHuss PCHC u I'O B
YCIIOBUSIX YPE3BBIYANHBIX CUTYaLUH;
YMerTs:
pa3palaThIBaTh YIPaBJIEHYECKOE PEILICHUE
PYKOBOJUTENS pabOT MO JTUKBUIAINN YpE3BbIYAHOM
CUTYalluu;
spa3zpalaTbiBaTh PACHOPSAUTENBHBIE U OTYETHBIE
JOKYMEHTBI TIPU MPOBEIEHUH pabOT MO JTUKBUIALIUU
YpE3BbIYANHBIX CUTYALIN;
Bmaners:
MeToAaMu palboThl JIOJDKHOCTHBIX JIMI] OpraHoB
ynpasnenuss PCUC wu TI'O npu  opranusauuu
MEPOIPUATHI 10 MHPERYNPEXACHUIO U JIMKBUAALNN
YPE3BBIYANHBIX CUTYALMI.

4. ObIIAA TPYAOEMKOCTDH JNCHUIIJINHBI
4.1. O6beM TUCUMILIMHBI B 3a4eTHbIXeAUHUIAX (Bcero) -83E.

4.2. O0beM JUCHUILINHBINO BUAAM y4eOHOMH padoThl (B Yacax):

. Koan4yecTBo 4acoB (dpopma obyuennsi  ounas )
Bun yueonoii
Bcero no B 1.4. mo cemecrpam
padoThI
IJIAHY 1 cemecTp 2 ceMmecTp 3 cemecTp
1 2 3 4 5
Konrakthas pabdora | 102 54 48
00ydJaromuxcs ¢
npernojiaBaTeaeM
AyauTopHbIe 102 54 48
3aHATHUS:
Jlexmun 34 18 16
NPaKTUYECKHE U 68 36 32
CEMHUHapCKHe
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3aHATHA

nabopaTopHbIE
paboThI
(J1abopaTopHBIA
IPAKTUKYM)

CamocrosiTenpHast
pabora

114

54

60

Tekyiuii KOHTPOJIb
(KOJIMYECTBO U BUJI:
KOHT.paboTa,
KOJUTOKBHYM,pedepar

2 KOHTPOJIbHBIE
paboThI

2 KOHTPOJIbHBIE
paboThI

KypcoBas pabora

Bungsr
IIPOMEKYTOUHON
aTTecTaluu
(ax3ameH, 3auer)

72

36

36

Bcero yacos o
MUACLUILIINHE

288

144

144

*B cirydae HEOOXOJUMOCTH HCIIOIh30BAPHS B YUSOHOM MPOIIECCE YaCTUIHO/UCKITIOUUTEIHHO
JUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTUH B TAOIHIIC Yepe3 CIICII YKa3hIBACTCS
koruecTBO yacoB paboTsl [I1C ¢ oOyyaromumucs Ass TpOBeASHHS 3aHATHI B TUCTAaHIIHOHHOM
dbopmare ¢ IPUMEHEHHUEM DJIEKTPOHHOTO O0yUEHHUS.

4.3. Conep:xaHue TMCUMILIUHBI (MoayJisi.) PacnipenesieHue 4acoB 1o TeMaM M BUIaM

®dopma 00yueHust

yueOHOi padoThI:

OYyHasa

Buabl yueOHbIX 3aHATHH ®opma
AyIMTOpPHBIE 3aHATUS TeKyIe
HasBanue n Bce NpaKTHYec 3aHATHS B Camocrostrex, ro
Jabopart Has padoTa
pa3aejioB U TEM ro JIEKI KHUue op-nast l/IHTuepaKTPIB K()]-[Tp()
HH 3aHATHSA, paGora HOH (hopme ISt
CeMHUHap 3HaHI/Ii/i
1 2 3 4 5 6 7
Pa3nen 1. BBenenue B MaTeMaTHYeCKHH aHAJIU3
1. MuoxecTBa 1 | 7 1" 2 2 4
byHKIIMN
2. ITome | 7 1 2 4
JIEUCTBUTEIbHBIX
qucen
3.Ilpenen 10 |2 4 4
MOCJIEJOBATEIbH
OCTH
4. Hpenen | 10 |2 4 4 4
byHKIIMN
5.HenpepsiBHbie | 8 2" 2" 2 4

byHKIUA

Paznea 2. ludgdepenunanbHoe ucuucjaeHne GyHKIM 0JHOM NepeMeHHoi

6. | 10

|2

|4 |

| 4
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Auddepernmpye
Mble QYHKIUU

7. OcHoOBHbIE
TEOPEMBI
muddepeHmanb
HOTO
WCYHCIICHUS

8.
Hccenenosanue
GyHKIHH ¢
MOMOIIbIO
MIPOU3BOIHBIX.
ITocTpoenue
rpaduka
(GyHKIHH.

10

KUMH  OJHOI NepeMeHHOM

Pa3nes 3. UnTerpajbHoe ucuu

9.
[TepBooOpazubie
u
HEONPENETEHHBI
1 MHTErpai

10

2

ciaenue pyH
4*

4

4

10.
OnpenenéHHbIi
WHTErpaj
Pumana

11. [Hdmura wu
Mepa YMCIIOBBIX
TOJIMHOKECTB

12.
I'eomeTpuyeckue
MIPUIIOKEHUS
VHTErpasa

11

Oxzamen no
oucyuniure

36

Hroro

144

18

36

18

54

Pasznen 4. ludpepenuuaibHoe ucuuciaeHne GyHKUU HECKOJIbKUX MepPeMEeHHbIX

13.
BemecTBenHbIe
MPOCTPAHCTBA U
TOIIOJIOT U

12

2

6

14. Bexkrop-
byHKIUA
MHOTHX
MIEPEMEHHBIX

12

15. Ilpenensi,
HETPEPBIBHOCTH,
YaCTHBIC

12

®opma A
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MPOU3BO/I-
HBIC B
nuddepeHmab
16. 16 |2 6 4 8
HccnenoBanue
3KCTPEMYMOB
YHUCIOBBIX

byHKIHHA ¢
IIOMOIIBIO
MpaBuIa
MHOKHTEJICH

Jlarpanxa

Pazgen 5. UncaoBble psaabl
17. 12 |2 3 2 8
HecobGcTBennbIe
HMHTETpaJibl
18.  Uucnossie | 16 | 2 5 3 10
PAIIbI
Pa3nes 6. DyHKIIMOHATbHBIE NOCJI€10BATEIbHOCTH M PS/IbI
19. 14 |3 3 1 8
DYHKIIMOHAJIbHbI
e
IIOCJIEIOBATEILH
OCTH U PSAJBI
20. Psapt @ypoe | 14 1" 3 2 8
Oxzamen no | 36
oucyuniune
Hroro 14 | 16 32 16 60
4
Bcero 28 |34 68" 34 114
8

YkazaHHBIC 3aHATUSA MMPpOBOJATCA YaCTUYHO B HHTepaKTHBHOﬁ q)opMe.

5. COAEP KAHUE JTUCHUJIHUHBI (MOAYJISA)
Pa3znen 1. Beenenue B MaTeMaTHUeCKU aHAJIU3
Tema 1.MHoxecTBa U (QyHKIIHH.
MHoxkecTBa U onepanuyd Haja HUMU. OTHomeHus Ha MHOkecTBaxX. @yHkuuu. [Ipocrenimas
kiaccugukanus ynkiuii. CpoiictBa ¢pyHkunid. DyHKIMS KaK OTHOIIEHHE. MOIIHOCTD
MHO)kecTBa. Teopema Kantopa-bepHireitna. CuéTHbIE MHOKECTBA U KX CBOMCTBA. MOITHOCTH
MHO’KECTBA palllOHAJIBHBIX yKcell. CylneCTBOBAHUE HECUETHBIX MHOKECTB. KOHTHHYYM.
MOIHOCTh MHOXECTBA BCEX MOJMHOKECTB JAHHOTO MHO>KECTBA.

Tema 2.I1ojie 1eiicTBUTEIBHBIX YHCETL.

[TpyHIMIIBI MUHUMYMa U MaTeMaTu4yeckol MHAyKUuU. OnpeneneHue noist U yrnopsiio4eHHOTO
nonsi. Ilpumepel. I'panu uyucnoBbix MHOXecTB. IlonmHoe mone. Hemomnora mnons Q.
BemecrBennsie uncna kak 0eckoneunsie qpoodu. [ImorHocts Q B R. [IpHHIMIBI TOTHOTHI MOJIS
R. OtkpbiThle W 3aMKHYTble MHOXecTBa B R, ux cBoiictBa. [loHsITHE CEKBEHIHMAIBHOMN
koMmnakTHoCTH. [IpuHnun bonsnano-Belepmrpacca. [lonstue komnaktHocT. Jlemma bopens-
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JleOera.

Tema 3.[1penen nocnen0BaTEILHOCTH.

Ornpezenenue npenena mnociaeaoBareabHOCTH. EquncTBeHHOCTh. OrpaHUYeHHOCTh CXOSIIEHCS
nocneaoBarenbHOCTU. Apudmernueckue cpoicTBa. [IpenenbHblil mepexoa B HepaBEHCTBAX.
®ynnamentanbHOCTh. Kpurepuii Komm. Teopema BeliepmTpacca o mpenene MOHOTOHHOM
nocienoBareinbHocT.  Yucno e.  IloamocnenoBarenpHOCTP M YACTUYHBIA  Ipenes
nocienoBarenbHocTH. Jlemma bonbnano-Beliepmrpacca. HukHMM W BEepXHMM  IIpelebl
nocjeaoBaTeabHOCTH. VX CBOICTBA.

Tema 4. [Ipenen ¢pyHkum.

[Mpenen ¢yHKIME B TOuke. DKBUBAJIEHTHOCTH onpeneneHuit mo ['eitne n Komm. beckoneyno
Manble U (UHAJIBLHO OTpaHHuYEHHBIE BeIMYMHBI. WX cBoicTBa. ApudMernyeckue CBOHCTBA
npenena Gyakuun. [IpenensHbIil mepexoa B HepaBeHCTBaX. [IepBbIil 1 BTOPO 3aMeuaTeIbHBIE
npenensl.llpenen ¢ynkuuun mno 6aze. Ilpemen kommosunuu ¢ynkumit. Kputepuit Komu
cymecTBoBaHus npezaena GyHkiuu. CpaBHEHUE aCUMIITOTHYECKOTo moBeaeHus GyHkini. CB

Tema S.HenpepoiBable QyHKITUH.

HenpepbiBHOCTh pyHKIMM B Touke. Paznuunble omnpeneneHus. HenpepbIBHOCTH OCHOBHBIX
arieMeHTapHbIX (QyHKIuH. OmHOCTOpOHHME Tpenenbl. TOYkM pa3pbhlBa M MX KIIACCH(DHUKAIIHAL
Kone6anne ¢ynxnuun B Touke. Kputepuii HempepbsiBHOCTH bapa. JlokanbHble CBoOicTBa
HETIPEPhIBHBIX (YHKIUI: OrpaHUYEHHOCTh, COXpPAaHEHHE 3HAaKa, HENpPEPBHIBHOCTh CYMMBI,
NPOM3BEACHNUS, YacTHOro, KoMno3unuu. ['moGanbHble cBoiicTBa: Teopema bomibrano-Komm o
MPOMEXYTOUHOM 3Ha4eHMH U e€ cieactBue. Teopema Beiiepmrpacca 0 MakCHMalbHOM
3HayeHuu. Kpurtepuil HempepbIBHOCTH MOHOTOHHOM (pyHKIMHM. PaBHOMEpHass HEmpepbIBHOCTb.
Teopema Kantopa. Teopema 06 00paTHOM QpyHKINH.

Paznen 2. uddepenunanbHoe ucuucjienne PyHKIHI 0HON MepeMeHHOMH

Tema 6. luddepenuupyembie GyHKIUN.

3aauu, MpUBOJALINE K MOHATUIO TPOU3BOJHON. Onpeenenue npon3BoaHou. [Ipumepsl
BeIuncieHus. OgHocTopoHHME pou3BoIHbIe. KacaTenbHas. [Ipon3BoHbIE CyMMBI,
npousBenieHus, yacTHoro. Juddeperupyemocts pyHKInK B TOUke. CBS3b C CYIIIECTBOBAHUEM
npousBoHON. HenpepriBHOCTE auddepenunpyemoit pynkiun. Auddepennnan,ero cBoiCTBa,
reoMerpuueckuii cmpici. [IpousBoanas cinoxHoi GpyHkuuu. MiHBapranTHOCTH (hOPMBI
muddepentmana. [IpousBoausie 1 quddepeHaisl BRICINX nopsakoB. @opmyna JleloHuna.

Tema 7. OcHoBHBIE TeopeMbl AU} HepeHInANTBHOTO HCUHUCIICHUS.

Teopembr ®epma, Pomna m teopema Jlarpanka o koHedyHOM mpupamieHun. Teopema Komm.
®opmyna Teitnopa ¢ octarounsiM wieHoM B (popme Jlarpanxa u Komm. JlokansHas ¢gopmyna
Tetinopa. @opmyssl Teistopa OCHOBHBIX AeMeHTapHbBIX (GyHKIHH. O1ieHKa 0CTaTOYHOTO YJIeHa.
[Tpubnmxénnbie Beruucnenus. [Ipasuso Jlonurans.

Tema 8. MccnenoBanue GyHKIUI ¢ TOMOIIBIO TPou3BoAHBIX. [TocTpoenue rpaduka pyHKIuu.
VYcioBusi MOHOTOHHOCTH (QyHKIMH. HeoOXoauMmbie yClIOBHS BHYTPEHHETO OSKCTPEMyMa.
JlocTatounble YCIOBUS SKCTpeMyMa (B TOM 4YHCIE B TEPMHMHAX BBICHIMX IPOU3BOIHBIX).
Bemyknast ¢ynknus. HeoOxoauMmble M TOCTaTOYHBIC YCIOBHSI BBITYKJIOCTH JUISL JIBAYK/BI
muddepentupyemoid  gpyHkiuu. Touku mnepern6a. ACUMOTOTHI KpUBBIX. (CxeMa IOJIHOTO
uccienoBanus pyakuuu. [loctpoenue rpagukos.

Pazgen 3. UnTerpajibHoe HcHYHCIeHHEe PYHKUMH OHOW MepeMeHHOo
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Tema 9.IlepBooOpasHbie U HeONPeACIEHHBIN HHTETPAI.

[IpaBuna HeonpeaenEHHOrO UHTETPUPOBAHUS: TUHEHHOCTD, 3aMEHA MEPEMEHHBIX U MMOJICTAHOBKA
B UHTErpajg, WHTErpupoBaHHME MO yacTsaM. Tabnumsl wuHTerpanoB. WuTerpupoBanue
paroHanbHBIX  QyHKImiA. [IpaBuimo  OcTporpaickoro WHTETPUPOBAHUS  PAMOHAIBHBIX
dbynakuwmii. [ToacranoBku Ditepa.

Tema 10.0Onpenenéuupiii unTerpan Pumana.

EnuncrBenHoCTh MHTETpasia Pumana. HeoOxomuMoe yciioBue MHTErpupyeMocTd 1mo Pumany.
Cymmsl JlapOy u popmynsl JapOy u uaterpan HapOy. Kpurepwuii [JapOy uHTErpupyeMoCTH 1Mo
Pumany. Kputepuit Jlebera unterpupyemoctu mno Pumany. CpoiictBa mHTerpaia Pumana:
aJINTUBHOCTh 110 Mepe, JUHEHHOCTb, 3aMEHA INEPEMEHHBIX U MHTETPUPOBAHUE IO YaCTSIM.
HenpepsisHocTh 1 tuddepenumpyemocts naTerpana Pumana, kak QyHKIIMK BEPXHETO Mpeiena.
HHTerpaibHble TEOPEMBI O CPEAHEM.

Tema 11./l1nHa 1 Mepa YUCIOBBIX IOJMHOMXKECTB.

YucnoBsle MHOXECTBAa HYJIEBOM JUIMHBI M HyJIeBOM Mepel. Mx cBoicrBa. JliimHa u mepa
YHCIIOBBIX MOJAMHOXECTB. MHOXkecTBa, usmepumsle 1o JKopaany. MuoxectBo Kanropa u ero
CBOMCTBA.

Tema 12. ['eomeTpuyeckue NpuaoKeHUs] HHTETpaja.

Beruucnenue miomazneit Gpuryp, AaUH IMHUN, 331JaHHBIX SBHBIMU J€KapTOBBIMU ypaBHEHUSAMU,
apaMeTpUUecKU U B MOJSPHBIX KoopauHaTax. Haxoxienue o0bEMOB Ten BpallleHus 1
Iomaaen ux nopepxHoctu. HaxoxieHre HEHTPOB TSHKECTH (PUTYp U Tell, a TAaKXKe — MOMEHTOB.

Pasznen 4. nddepenunanbHoe ucuncjieHne pyHKIui HECKOJBKHUX IePeMEHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TOMOJIOTHUS.

Tononornueckre, HOPMUPOBAHHBIE U METPUUYECKHUE IIPOCTPAHCTBA: OIPEIEICHUS U IIPUMEPBL.
Merpuxu B R". Tlonnble MeTpuyeckue TpocTpaHcTBa, MojiHoTa R". CBoiicTBa HempephIBHBIX
OoTOOpakeHHM MeTpudecKkux MpocTpaHcTB. CBoMCTBa KOMIAKTHBIX M CEKBEHLUAIbHO—
KOMIIAKTHBIX TOJMHOYKECTB METPMYECKHMX HpocTpaHcTB. Kpurepuil kommakTHocTH B R
CBs3HBIE TOAMHOXECTBA TOIOJIOTMYECKUX MNPOCTpaHCTB. (CoXpaHEHHME CBSI3HOCTH IIpU
HENpPEpBIBHBIX ~ O0TOOpakeHMsiX. Teopema bonbrano. Beimyknble ©  JTHHEHHO-CBS3HBIE
noamHoxkecTBa B R,

Tema 14.Bextop-(yHKIIMY MHOTHX MEPEMEHHBIX.
Bapuanus sexktop—¢pynkiuii. Teopema JKopaana o pyHkuusax orpannyeHHon Bapuauuu. [lytu u
kpuBbie B R", uIMHa KpHBOIA, KacaTebHas K KPUBOIA.

Tema 15.11penenbl, HENPepHIBHOCTH, YaCTHBIE POU3BOIHBIE U JU(PepeHIHATbI.

YacTHble Mpon3BoOAHbBIE U TeopeMa [lIBapiia 0 paBeHCTBE CMEIIAaHHBIX YaCTHBIX MPOU3BOIHBIX.
HuddepenunpyemMocts QPyHKIMI MHOTHX MepeMeHHBIX, Tuddepeniuan dF(x) orobpaxkenus F:
R" — R™ u ero cBoiictBa. Marpura SIko6u Jx(x). Jloctatounoe yciaoBue audpepeHInpyeMoCcTH
B Touke. Teopema o nuddepeHnuane cioxHOW (QYHKIMHU U «UEMHOE MPABUIIO» BBIUUCICHUS
YaCTHBIX MPOM3BOAHBIX. Teopema o muddepennnane obpatHoit ¢pynkimu. Popmyna Teitmopa
JUI THAJKUX YUCIIOBBIX (DYHKIIMI MHOTMX HEepeMeHHBbIX. BTopoil nuddepennman uucioBon
(GYHKIIMM MHOTHX TepeMeHHBIX. DOpMYIMPOBKH TEOPEMBI O JIOKaIbHOM muddeomopduzme u
TeopeMbl 0 HesiBHOU (QyHKUMU U e€ nuddepenimane. KacarenbHas IUIOCKOCTh K TOBEPXHOCTSAM
B R", onpemeneume wm croco6sl 3amaHusa.  HeoOXoguMble W JOCTATOYHBIE YCIOBHUS
(GYHKIMOHATIHHOMN 3aBUCUMOCTHU YHCIIOBBIX (DYHKITUIT MHOTUX NIEPEMEHHBIX.
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Tema 16. lccnenoBanne SKCTPEeMyMOB YHCIIOBBIX (YHKITUK C TTIOMOIIBIO TIPaBHJIa MHOXKHUTEICH
Jlarpanxa.

JlokanbHBII SKCTpeMyM 4HCIOBOM (YHKIMM MHOTUX THiepeMeHHBIX. HeoOxomumoe u
JIOCTAaTOYHOE YCJIOBHUS CYIIECTBOBAHUS JIOKAIBHOTO SKCTpEMyMa B Touke. [ agkue MHOTr00Opa-
3usg B R", HeocoOble MHOrooOpasus. YCIOBHBIH JIOKAAbHBIA DKCTPEMYM YHCIOBOH (YHKLUH
MHOTMX II€pEMEHHBIX, IpuMepbl. «lIpaBuno MHoxutenew» Jlarpanxka. /J[ocTaTOuHBbIN NpU3HAK
YCIIOBHOTO JIOKAJIIBHOT'O AKCTPEMYMa YUCIOBOM (PYHKIIMH MHOTUX MIEPEMEHHBIX.

Pazgen 5. Uncaosbie psiabl

Tema 17. HecoOcTBeHHBIE HHTETPAJIBI.

HecoOcTBeHHbIe MHTETpaibl 10 OECKOHEYHOMY MPOMEXYTKY U OT HEOTPAaHWUUYEHHBIX (DYHKIIUH,
BBIYHCIICHHE UHTETPAJIOB.3aMeHa NepeMEHHON, HHTETPUPOBAHHUE TI0 YACTSIM.

[Tpu3Haky CXOIMMOCTH HECOOCTBEHHBIX UHTErpanioB. AOCOMIOTHAS U YCIIOBHAS CXOAUMOCTh

Tema 18. YucnoBeie psjbl.

[TonsiTue yncnoBoro psaa. YacTUUHbIE CyMMBI YMCI0OBOTO psifa. CXOIALIMECs YUCIOBBIE PSbI.
['eomerpuueckast nporpeccus. 'apmonuueckuilt psn. HeoOxoaumoe ycioBue CXOAMMOCTH
yucinoBoro psana. Kpurepuit Konm cXoaumMoCTH YUCIOBBIX PSIOB.

3HaKONOJOXKUTENbHbIE  psAgbl. HeobOxoauMoe M JOCTaTOYHOE  YCIOBHE  CXOAMMOCTH
3HAKOIOJIOKHUTENBHOr0 psifa. IIpu3Haku cXoIMMOCTH 3HAKOIOJOKUTENBHBIX PSIIOB (MIPU3HAK
cpaBHeHMs, npusHak JlamamOepa, paaukanbHblii npusHak Koiim, MHTErpaigbHbIA NpU3HAK
Komu-Maxksopena, npusnak Paabe, nmpusnak ["aycca).

3Hakouepenyroumecs psabl. Teopema JleitOHnIa. AGCONIOTHO U YCIOBHO CXOSIIUECS PSI/IbI.
[Tpusnaku Abens, upuxie.

Apudmernueckue onepauu Haja CXOASAIUMUCA paaamMu. beckoHeuHble Tpon3BeIeH s U UX
CXOAUMOCTb. J[BOIHBIE U TOBTOPHBIE psA/ibl. CyMMUPOBAaHUE YUCIOBBIX PSAJIOB.

Pa3nes 6. @yHKIMOHAJIBHBIE MOCJIEA0BATEIbHOCTH U QYHKIIMOHATbHbIE PAABI

Tema 19. @yHKIMOHAIBHBIE MIOCIEI0BATENIBHOCTH U PSIBIL.

OyHKIHUOHAIBHBIE  MOCHEAOBaTeIbHOCTA.  IloTOueyHass W paBHOMEpHass  CXOJIMMOCTh
(GyHKUMOHANBHBIX —MocienoBarenbHocTed. Kpurepuit Komm paBHOMEpPHOM CXOIMMOCTH
(yHKIIMOHAIBHBIX IOCHIE0BaTEIbHOCTEH. TeopeMbl 0 HENMPEPHIBHOCTU NMPEAEIbHON (YyHKIINU,
NOWIEHHOE UHTErpupoBaHue U tuddepeHpoBanrie GyHKINOHATIBHBIX OCIEJ0BATEIILHOCTEH.
D yHKIUOHAIBHBIE PSBI. PaBHOMepHas cxoauMocTh (QYHKIIMOHABHBIX PsIOB. JlocTaTounble
yCIIOBHS PAaBHOMEPHOH cXonuMocTH (YHKIMOHAJIBHBIX psAaoB (mpusHak Beliepmtpacca,
npusHaku Ab6ems u upuxiie).

Crenennble psabl. MHTEpBam u paguyc CXOAMMOCTH CTEMEHHOro psna. Teopema AGens o
CTENEeHHbIX psAfax. Paznoxenune QyHKUNN B CTENEHHOMN PSI.

Pan Teitnopa. JloctarouHoe yclioBHE Pa3foKeHHsI (YHKIHMU B CTETIEHHOU psl.

Paznoxxenrne OCHOBHBIX DJIEMEHTApHBIX (PYHKIUH B psn Teitnopa.

[TpumeHeHue psaOB B IPUOINKEHHBIX BBIYUCICHUSX.

Teopema Beiiepmrpacca 0  paBHOMEPHOM  NPHUOIMKEHWH  HENPEPbIBHOM  QyHKIUU
MHOT'O4YJICHAMH.

Tema 20. Psaer @ypoe.

OpToHOpMHUpOBaHHBIE CUCTEMBI (YHKIMHA. Psigpl dyppe MO0 OPTOHOPMUPOBAHHBIM CHCTEMAaM.
HepaBenctBo beccens. 3aMKHYTOCTb M IOJIHOTA OPTOHOPMHUPOBAHHBIX CUCTEM. PaBeHCTBO
[TapceBans. TpuronomeTprdeckasi CUCTEMA U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuil psg @ypee. Y ciaoBus paBHOMEPHON CXOIUMOCTH U CXOAUMOCTH B TOYKE.
VYci1oBUs NOYIEHHOTO TU(PPEepeHIIMPOBAHNS U UHTETPUPOBAHUS.
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[IpeobOpazoBanne Dypre. CBoiictBa mnpeodpazoBanuss Dypwe. Ilonstue 006 oOpaTHOM
npeobpazoBanuu Pypse. UnTerpan @ypee.

6. TEMbI IPAKTHYECKNX U CEMUHAPCKHWX 3AHSATUI
Pa3zgen 1. Beegenune B MaTeMaTHYECCKHI aHAIN3
Tema 1. MHOXecTBa U QyHKITUH.
1. MHoxecTBa 1 PyHKIUH.
Tema 2. [lone neliCTBUTENBHBIX YHUCEIL.
2. Iloie neiicTBUTENBHBIX YHUCEIL.
Tema 3. [Ipeaen nocnenoBaTenTbHOCTH.
3. YwucnoBas mocnea0BaTeNbHOCTh, MOANOCIEI0BATEILHOCTD.
4. Ilpenen nocneaoBaTeabHOCTH.
5. Brluucnenue npenenoB Mociea0BaTeIbHOCTEH.
Tema 4. [Ipenen Qynkun.
6. Ilpenen ¢pyHKIUU B TOUKE.
7. PackpbiTHE HEONPEIEIEHHOCTEMN.
8. IlepBwIif 3amMevaTeNIbHBIN TTPEACIL.
9. Bropoii 3aMedaTeNnbHBINA Tpeed.
10. Beruncnenue npeaeios.
11. DxBUBaNICHTHBIE OECKOHEYHO MaJIbIe ()YHKITHH.
12. PackpeiTie HEONpenenEHHOCTEH C MOMOIIbI0 MPHUHIIMIIA 3aMEHbl SKBHUBAJIEHTHBIX
OECKOHEYHO MaJbIX.
13. KonrponbHas pabdora no reme «IIpenensn.
Tema 5. HenpepbiBHbIE QyHKIINU.
14. HenpepbiBHbBIE (DYHKIMH.
15. Touku pa3pbiBa U UX KJIaCCUPUKALUS.
16. PaBHOMepHasi HENIPEPBIBHOCTH (DYHKIIHUH.

Paznen 2. InddepenunanbHoe ucuncjaeHne PyHKIHI OHON epeMeHHOM
Tema 6. Tuddepenumpyembie GyHKIUU.
17. Texnuka nudpepeHupoBaHus.
18. 'eomMeTpHUYECKHT CMBICIT TPONU3BOIHOM.
19. Tuddepenunan.
20. TlpowusBomHbIe U qU(PEPEHIIHATHI BBICIIAX MTOPSIKOB.
21. ®opmyna Jleitbauna.
22. Perienue pa3mudHbBIX 3a/1a9 110 TEME.
Tema 7. OcHoBHBIE TeopeMbl AU HepeHInaTBHOTO UCUHUCIICHUS.
23. Teopemsr Posurs, Jlarparxka, Komm.
24. ®opmyna Teiinopa.
25. PackpeITHe HeonpeaenEHHOCTE! ¢ MOMOIIBO paBuia JlomuTars.
26. PackpbITHE HEONpeaeIEHHOCTEH ¢ ToMoIIbio hopmynsl Teinopa.
27. KontponbHas padora o reme «I[IponsBomHas.
Tema 8. MccnenoBanue GpyHKIUI ¢ TOMOIIBIO TPon3BoAHBIX. [TocTpoenue rpaduka GpyHKIUM.
28. HaxoxxaeHne TpoMEKYyTKOB MOHOTOHHOCTH, TOYEK HKCTpeMyMa, HauOOJBIIUX U
HaMMEHBIINX 3HAUYCHH, IPOMEXYTKOB BBITYKIIOCTH, TOUEK Neperuoa.
29. Jloka3aTeabCTBO HEPABEHCTB.
30. UccnenoBanue GyHKIUH C TOMOIIBIO TPOU3BOTHOM.
31. [Toctpoenue rpadukoB PyHKITUN KPUBBIX, 3aJJaHHBIX MAPAMETPUUYECKU U B TIOJSIPHBIX
KOOp/AMHATAaXx.
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32.
33.

Pasznea 3.

KoHnTtposbHas padorta o teme «IIpruMeHeHre Mponu3BOTHON .
Hrorosoe 3ausatue.

HNHuTerpajibHoe ucumuciaeHue GyHKUMNA OHOM epeMeHHOI

Tema 9.IlepBooOpa3Hbie U HeONPeACIEHHBIN HHTETPAI.

34.

35.
36.

[TepBooOpazHas 1 HeonpenenéHHbIH HHTErpal. Tabauma HHTEerpaios.
HenocpencTBeHHOE MHTETPUPOBAHHE.

N3ydeHne MeTo10B UHTETPUPOBAHMUSI.

Kiaccel uaTerprpyeMbpIx GyHKIIAN.

Tema 10.0mnpenenéunbiii uHTErpan Pumana.

37.

38.

BrruncieHue onpeieieHHbIX HHTerpaioB PuMana ¢ momolsio mpasmia Herorona—
JleliOHuIA.
3amMeHa IEPEeMEHHOM M MHHTETPUPOBAHKE 110 YACTSIM B ONPEICIEHHOM HHTETpaIe.

Tema 11. JIniuHa 1 Mepa YNCIOBBIX TOJAMHOXKECTB.

39.
40.
41.

KonTponbhas pabota no teme «/HTErprpoBaHue»
JnmHa 1 Mepa YUCIOBBIX MHOXKECTB.
JlnvHa 1 Mepa YuCIOBBIX MHOXKECTB.

Tema 12. 'eomeTpuyeckue NpuaoKeHUs] HHTETpaja.

42.
43.
44,
45.
46.
47.

48.
49.

16.

dopma A

Haxoxnenue miomaaeit puryp B 1eKapTOBBIX KOOPAMHATAX C IIOMOLIbIO
HHTETPUPOBAHMUS.
Haxoxnenue miomaaeil Guryp B MOJIIPHBIX KOOPAUHATAX C IIOMOIIbIO
HHTETPUPOBAHMUS.
HaxoxeHre JUIMH KPUBBIX B IEKapTOBBIX KOOPAWHATAX C IIOMOILBIO
HHTETPUPOBAHMUS.
Haxox1eHre JUIMH KPUBBIX B IOJIAPHBIX KOOPAMHATAX C IIOMOLIBIO HHTETPUPOBAHMUS.
Haxoxnenne oO0BEMOB TEJ C MOMOIIBI0 HHTEIPUPOBAHUS.
HaxosxneHne 1eHTpOB TSDKECTH Tell U (PUTYp ¢ IOMOILBIO HHTETPUPOBAHUSL.
Haxoxcz[eHHe MOMCHTOB MHCPUHWH C IOMOIIBIO HHTCTPUPOBAHUS.
KonrtponbHas padora no teme «I'eomeTpruecKue NpuiIoKeHUs ONpeaeaIéHHOTO
HUHTETpaIay.

Bonpocsl k Teme

MHosecTBa U onepanuu HaJ HUMH. OTHOILIEHMS Ha MHOXKECTBaXx.

Oynkuuu. [pocreitmas knaccupukanus Gpyakuuit. CoiictBa pyHkunii. OyHkuus
KaK OTHOILIEHUE.

MouHnocte MHOkecTBa. Teopema Kantopa-bepHireiiHa.

CuéTHble MHOKECTBA M UX CBOMCTBA. MOIITHOCTH MHOKECTBA PAalliOHAIBHBIX YHCEI.
CymiecTBoBaHNE HECUETHBIX MHOXKECTB. KOHTHHYYM.

MOIIHOCTh MHOXKECTBA BCEX MOJMHOKECTB JaHHOTO MHOXKECTBA.

TIpUHITIIIEl MEHEMYMa ¥ MaTeMaTHYecKoi nHayKmu s N .

Omnpenenenue o U yrnopsiioueHHoro noJjs. [Ipumepsr.

I'panu uncnoBbix MHOXeCTB. [TomHoe none. Henmonxora noss Q.

. BemecTBennsie uncia kak 6eckoneunsie npodu. [Tnoraocts Q B R.

. [IpuHIIMIIBI TOHOTHI TTOJIS R.

. OTKpBITBIE K 3aMKHYThIE MHOXECTBa B R, NX cBoiCTBA.

. [lonsiTne cekBeHIManbHOM KoMnakTHOCTH. [Ipununn bonsuano-Beiepmpacca.

. [lonsitne kommakTHOCTH. JIemma bopensi-Jlebera.

. Onpezenenue npejena nociaea0BareabHOCTH. ENMHCTBEHHOCTh. OTpaHUYeHHOCTh

cXoAdIIeiics Mocae10BaTeNbHOCTH.
Apudmernueckne CBONCTBa Mpe/ielia MOCIe0BaTEIbHOCTH.
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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.
52.

53.
54.

55.

56.

dopma A

IIpenenbHbIN TEpEX0] B HEPABEHCTBAX AJIA IIOCIEA0BATEIbHOCTEN.
O®ynnameHTanbHOCTh. Kprurepuit Komm cxoquMocTy nociaea0BaTesIbHOCTH.
Teopema BeliepmTpacca o mpeaene MOHOTOHHOM MOCIIeI0BaTeIbHOCTH. YucIo €.
IToamocnenoBaTeIbHOCT ¥ YaCTUYHBIN IIPEAECII ITOCIIEI0BATEILHOCTH. JIeMMa
bonbeuano-Beliepmtpacca.

HwxHuii 1 BepXHUU IIpeeiibl OCIeA0BaTeIbHOCTH. VIX CBOMCTBA.

[Ipenen GpyHkIMu B TOUKe. DKBUBAJICHTHOCTH onpeaeneHui o I'eitne u Komn.
Beckoneuno maibie U GUHAIBLHO OTpaHUYEHHBIC BeMUYMUHBL. VX cBOMiCTBA.
ApudmeTrnueckre cBOMCTBA npezena ¢ yHKIUY.

[IpenenpHBIN IEpexo1 B HEPABEHCTBAX IS (D YHKITHIA.

[lepBblil 1 BTOpOH 3aMeyaTeNbHbIE PEIEIbI.

Omnpenenenne npenena GyHknuu mo 6ase. [Ipumepsr.

[Tpenen koMno3uuuu GyHKIUH.

Kpurepwnii Komu cymecTBoBanus npeaena QyHKIHH.

CpaBHEHHE aCHMOTOTHYECKOTO TToBeaeHus pyHkimii. CBoiicTBa O(f )’ O(f )
HenpepbiBHOCTh pyHKIIMM B Touke. Pa3nnunble onpenenenus. HempepblBHOCT
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHH.

OpnHocropoHHue npeaensl. Touku pa3peiBa GYHKIMU U UX KJIACCU(PUKALIUS.
Konebanne ¢pynkuuu B Touke. Kpurepuii HenpepsiBHOCTH bapa.

JlokanbHbIE CBOMCTBA HEMPEPHIBHBIX (DYHKIMIA: OrPaHUUYEHHOCTh, COXpaHEHUE 3HaKa,
HENPEPBIBHOCTH CYMMBI, IPOU3BEACHHUS, YACTHOTO, KOMITIO3UIIUH.

Teopema bonprano-Komm o npomMexyTOUHOM 3HaUEHUU U €€ CIIEICTBUE.
Teopema Benepmrpacca 0 MAaKCUMaJIbHOM 3HAYEHHH.

Kputepuii HenpepbIBHOCTH MOHOTOHHOW (DYHKIIUU.

PaBHOMepHas HenpepriBHOCTE. Teopema Kanropa.

Teopema 06 o6patHOU PyHKIIHH.

3anauu, IPUBOIALINE K MOHATUIO TPOU3BOAHON. Onpenenenne Npon3BOgHOM.
[Tpumeps! Borunciaenusi. OTHOCTOPOHHUE POU3BOIHBIE.

KacarenbHas. Pa3nnynblie TOaX0bI K €€ ONPENEICHUIO.

[Tpou3BoHBIE CyMMBI, IPOU3BEIECHUS, YACTHOTO.

Huddepenunpyemocts GyHKIUN B TOuKe. CBA3b C CYIIECTBOBAHUEM ITPOU3BOAHOM.
HenpeppiBHOCTH A depeHnpyeMoil GyHKIUH.

Juddepennnan,ero CBOUCTBA, TEOMETPHUUECKUI CMBICI.

[IpownsBoaHas cinoxuoit ¢pyHkimu. HBapranTHOCTE hopmbl nuddepenuana.
[TpousBonHbIe U MU depeHIranb BRICIINX nopaakoB. @opmyna Jleitoauna.
Teopembr @epma u Ponst. I'eomerpudeckuii cMbIci Teopemsl Posus.

Teopema Jlarpanxa 0 KOHEUHOM NPUPALLEHUH U €€ T€OMETPUUECKUI CMBICIL.
Teopema Komm n €€ reoMeTpu4eCKUid CMBICII.

®opmyna Telnopa ¢ octarouHbIM wieHOM B popme Jlarpanxka u Komm.
Jlokanwsuas popmyna Teitnopa.

®opmyiiel Teitiopa OCHOBHBIX 3JIEMEHTapHbIX (GYHKIUH. OlEeHKa OCTaTOYHOTO
wieHa. [[pubnuxéHHblie BEIUNCICHHUS.

IIpaBuno Jlonurans.

VYcnoBus MOHOTOHHOCTH pyHKIIMH. HeoOxoumble ycoBUsI BHYTPEHHETO
AKCTpPEMYyMa.

JlocTaTtouHble ycia0BUs SKCTpeMyMa ( B TOM YUCIIE€ B TEPMHUHAX BBICIIUX
NpOM3BOJHBIX). Beimykias ¢pynkuus. Heo6xomumble U JOCTaTOUHBIE YCIOBUS
BBITTYKJIOCTH ISl ABAXIbI Auddepennupyemoit pynkiuu. Touku neperuda.
ACHMIITOTHI KPUBBIX.
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57. IlepBooOpa3Hasi 1 HEONPEIEICHHbII UHTETPajl, U UX CBOWUCTBA.

58. IIpaBusno OcTporpaackoro HHTETPUPOBAHMS PALIMOHATIBHBIX ()YHKIIHHA.
59. Onpenenennplii nHTErpall PuMana, ero eIMHCTBEHHOCTD.

60. HeoOxoauMoe yciaoBue HHTErpupyeMocTy o Pumany.

61. Cymmer JlapOy u dopmyist lapOy.

62. Kputepwmii lapOy unrerpupyemoctu no Pumany.

63. UncnoBbie MHOXKECTBA HYJICBOM JIJTMHBI M HYJIEBOW Mephl. X cBoiicTBa.
64. MuoxectBo KanTopa u ero cBoicTBa.

65. Kpurepuii JIebera uaterpupyemoctu mo Pumany.

66. InuHa u Mepa moaMHoxecTB R. MHOXecTBa, n3mepumsie 1o XKopaany.
67. CBoiictBa unrerpaia Pumana.

68. HenpepriBHOCTH MHTEerpana Pumana, kak pyHKIIMK BEpXHETo mpeaea.
69. Iuddepennmpyemocts nHTerpana Pumana, kak GyHKIIMM BEpXHETO Mpezena.
70. IlepBast 1 BTOpast MHTETPAITBHBIC TEOPEMBI O CPETHEM.

71. TlpunoxeHus onpenerieHHoro nHrerpaina Pumana.

Pasznen 4. {uddepenunanbHoe ucHHCIeHHE PYHKIUI HECKOJIbKHUX IepeMEeHHbIX
Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TOMOJIOTHUSI.
1. Tononoruueckue, HOPMHUPOBAHHBIE U METPUUYECKHE IPOCTPAHCTBA: ONPEICICHHS
U IPUMEPBHL.
2. TlonmHble METPUYECKHE TIPOCTPAHCTRA, TToHOoTa R".
3. Kpurepuii komnaktaoctu B R".
Tema 14.Bextop-(yHKIIMM MHOTHX MEPEMEHHBIX.
4. Tlousatue BeKTOp-(QYHKIINH.
OyHKIUY OrPaHUYEHHON BapUaLiu.
I1ytn u xpussble.
JlnvHa KpUBOiA.
. KacatenbHble K KpUBBIM.
9. Pemenue 3aaay 1o teme.
Tema 15.[1penensl, HENPEPHIBHOCTH, YACTHBIE MPOU3BOAHBIE U MU PepeHIabI.
10. Haxoxxaenue npezenoB QpyHKIMI MHOTHX EPEMEHHBIX.
11. BeiuncrieHne 4acTHbIX TPOU3BOJHBIX U TU((HEPEHIINATOB pa3HbIX MOPSIKOB
(GyHKIMH MHOTHX NT€PEMEHHBIX.
12. Paznoxenne GyHKIMI MHOTHX TIEPEMEHHBIX B psij Teiimopa.
13. [Ipumenenue auddepeHnnanoB K NpuOIMKEHHBIM BHIYUCICHUIM
14. I3yuenune cBONCTB MHOT00Opa3Hii, MOCTPOCHHUE KACATENbHBIX K HUM.
Tema 16. ViccrenoBanue SKCTPEMYMOB YUCIIOBBIX (DYHKIIHI ¢ TOMOIIBIO MpaBUIa MHOXKHUTENIEH
Jlarpanxa.
15. UccnenoBanue QyHKIMI HECKOIBKUX MEPEMEHHBIX Ha SKCTPEMYM.
16. HaxoxxieHre JTOKaIbHBIX IKCTPEMYMOB, B TOM YHCIIE M YCIIOBHBIX MTPABHIIOM
MHOXkUTENen Jlarpanxa.
17. BrinosiHeHrEe 3aMeHbI TIEPEMEHHBIX B T (PepeHIaTbHbIX YPaBHEHUSX C
YaCTHBIMH IPOU3BOJAHBIMHU.

5
6.
7.
8

Pa3pnen S. YUuciioBble psiabl
Tema 17. HecoOcTBeHHBIC HHTETPAJIBI.

18.  HecoOcTBeHHBIE HHTETPANIBI 10 OECKOHEYHOMY IPOMEXKYTKY M UX BBHIYHCIICHUE
19.  3ameHa nmepeMeHHOHN B HECOOCTBEHHBIX MHTErpaJiax.

20.  MHTerpupoBaHHE MO YACTSIM.

21.  HecoOcTBeHHBIC HHTETPAIIBI OT HEOTPAHUUEHHBIX (DYHKIMI M MX BHIYUCIICHHE.
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22.  3amMeHa MepeMEeHHOU

23.  VHTerpupoBaHUE MO YacCTIM

24.  Tlpu3HaKu CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

25.  AOcComroTHas M YCJIOBHAsI CXOJUMOCTb.

26.  Ilpusnaku Abemns, dupuxie.

Tema 18. YucioBbie psbl.

27. YucnoBo#t psa u ero cymma. MccnenoBanue CXOIUMOCTH YHMCIOBBIX PAIOB IO
ONpPEIETICHUIO.

28. Heob6xomumoe ycioBue cxogumocTt. Kputepunii Ko cxonuMocT psiioB.

29.  Ilpu3Haku CXOJMMOCTH 3HAKOOJIOKUTENBHBIX PsAI0B. [Ipu3HaK cpaBHEHUS.

30.  IIpusnak JlamamOepa. Pagukansublii npusHak Koy,

31.  Ilpusnak PaaGe. IIpusnak ['aycca.

32.  HWurerpanpubiii npusHak Komu-MakiopeHa CXOIMMOCTH 3HAKOIOJIOXHUTEIbHBIX
PAIOB.

33.  [pyrue npu3HAKM CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PSAAOB  (MPU3HAK
cpaBHeHust Koy, norapumMuueckuii mpu3HaK u T.1.).

34.  OueHka ocTaTKa 3HAKOMOJIOKUTEIBHOTO PAJIa.

35.  3HakomepeMeHHBIC  PSIBI [lpuznaxk  JlehOnumna. Ounenka  ocraTka

3HAKOYepeTyIoUIerocs psija.
36.  Ilpumsnak Abens, mpusnak [upuxie.

37. YMHOXEHUE PAIO0B.

38.  Jlenenue psnoB

39. beckoHeuHble TpOU3BEACHUS

40. Pemenwue 3ana4 mo Teme «HUCIOBBIC PSAIBD».

Pa3nesn 6. @yHKIMOHAJIBHBIE OCJI10BATEIbHOCTH U QYHKIMOHATbHbIE PAABI
Tema 19. OyHKIMOHATIBHBIE TOCIEI0BATEILHOCTH U PSIBL.

4]. O YHKIIMOHAJbHbIE OCJIEJ0BATEIILHOCTH. IToToueunas CXOJUMOCTE
(YHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEH.

42.  PaBHOMepHasi CXOJMUMOCTH (DYHKIIMOHAIBHBIX ITOCIIET0BATEILHOCTEH.

43.  dyHxuuoHanbHble paabl. [loToueuHas 1 paBHOMEpHasi CXOJUMOCTb
(YHKIIMOHAIBHBIX PSAIOB.

44,  Crenennsle paasl. O01aCTh CXOTUMOCTH.

45, Pemrenue 3agau.

46.  VHTerpupoBaHHE CTETIEHHBIX PS/IOB.

47.  TuddepeHnupoBaHie CTEIEHHBIX PSIIOB.
48.  Pan Teiinopa. Paznoxenue ¢pynkuuit B psa Teitnopa.
49.  Paznoxenue Qpynkumii B psin Teinopa.

50.  CymmupoBaHME CTETIEHHBIX PS/IOB.

51. Brrunciienre cymMmM 4UCIOBBIX PSIIOB.

52.  Hroroaoe 3ansaTHe N0 TeMe «PYHKIMOHAIBHBIE MTOCIEA0BATEILHOCTH U PSIIBI».

53.  KonTponbHas padoTa 2 o teme «DyHKIIMOHAIBHBIEC TOCIEIOBATEIFHOCTH U
PSIBI».

Tema 20. Psaner Oypoe.

54, Psaaer @ypre

55.  Psangel @ypbe 4eTHBIX U HEUETHBIX (DYHKITHIA.

56.  Paapl @ypbe QpyHKIMIA, 3a0aHHBIX HA oTpe3ke [-1,1].

57.  Paznoxenue ¢GyHKumiA, 3aganHbix Ha otpeske [0,1], B psag @ypeoe.

Bonpocel k Teme

dopma A Crpanura 15 u3 28



MHuHHCTepCTBO HayKU U BEICIIEro 00pa3oBanust PO

o N Dopma
Y IIbSIHOBCKHI TOCY1apCTBEHHBIH YHUBEPCUTET

@ - Pabouast mporpaMma JUCUUIITAHBL

SER A

~

10.

11.

12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

29.
30.
31.
32.
33.
34.

Tononornueckre, HOPMUPOBAHHBIE M METPUYECKHE IPOCTPAHCTBA: ONpPEAEICHUs U
npumepkl. Merpuku B R".

Bapuanust Bekrop—dynkiuii. Teopema XKopnana o GyHKIIUSIX OTpaHUYESHHOW BapHAIIUH.
Iyt u kpusble B R", 1nuHa kpuBoii, kacarenbHas K KpUBOIA.

ITosHBIE METPUYECKUE MPOCTPAaHCTBA, noaHoTa R,

CBoiicTBa HEMPEPHIBHBIX OTOOPAKEHUI METPUUECKUX MMPOCTPAHCTB.

CBoiiCTBa KOMIIAKTHBIX M CEKBEHIUAIbHO—KOMIAKTHBIX ITOJMHOXECTB METPHYECKHUX
IIPOCTPAHCTB.

Kpurepuii komnakTHoctH B R".

CBsi3HBIE IIOJIMHO’KECTBA TOIOJOTUYECKUX HPOCTpaHcTB. COXpaHEHHE CBS3HOCTH IIPU
HENpPEepBIBHBIX 0TOOpaskeHus1x. Teopema bonbiiano.

Breinykibie ¥ JIMHEHHO-CBS3HBIE MIOJIMHOKECTBA B R".

Yactable mpousBogHble W Teopema IlIBapma O paBeHCTBE CMENIAHHBIX  YacCTHBIX
IIPOU3BO/IHBIX.

HuddepenunrpyeMocTs (QyHKIMI MHOTUX MepeMeHHbIX, auddepenuuan dF(x)
oro6paxenus F: R" — R™ u ero coiictea. Marpuna Sko6u Jg(X).

HocraTouHoe ycrnoBue nud@epeHupyeMocTy B TOUKE.

Teopema o nmuddepeHnuane cIoKHOW (PYHKIHH W «IEMHOE MPABUIO» BBIYUCICHUS
YaCTHBIX IPOU3BO/IHBIX.

Teopema o muddepennnane odpaTHON PyHKINH.

®opmyna Telinopa A raaAKuX YUCIOBBIX QYHKIIMH MHOTHX IEPEMEHHBIX.

Bropoii quddepennman 4ucioBoit GyHKIIMA MHOTUX IIEPEMEHHBIX.

JlokanbHBIN SKCTpEMYM 4YMCIOBOM (YHKIMHM MHOTMX MepeMeHHbIX. HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYIIECTBOBAHMS JIOKATBHOIO AKCTPEMYMa B TOUKE.
@OopMyIUPOBKH TEOpeMbl O JIOKaJbHOM auddeomopdusme U Teopembl O HESIBHOU
byakuuu u ee quddepennuarne.

KacarenbHast IIOCKOCTh K OBepXHOCTAM B R", onpenenenune u cnocoOwl 3a1anus.
I'nagxue MHOrooOpasus B R", HeocoOble MHOr00Opasus, IIPUMEPBL.

VY CI10BHBIH JIOKaIbHBIM 3KCTPEMYM YUCIOBON (DYHKIIMH MHOTMX NEPEMEHHBIX, IPUMEPHI.
«IIpaBuno MHOkUTENEH» Jlarpanxka.

JlocTaTouHbIi MPU3HAK YCIOBHOT'O JIOKAIBHOTO 3KCTPEMYMa YMCIOBOM (PYHKIIMH MHOTUX
NEPEMEHHBIX.

HeoOxonuMmele W J0CTaToOYHblE YCIOBHMS (PYHKLIMOHAIbHOM 3aBUCHMMOCTH YHCIIOBBIX
(GYHKIIMIA MHOTHX TIEPEMEHHBIX.

Heco6cTBennbie unTerpansl 1 u 2 poaa, uX OCHOBHbIE CBOMCTBA. Beruncnenue
HECOOCTBEHHBIX HMHTErPaJIOB.

HecoGcTBeHHbIE HHTETpaIbI OT HEOTPUIATENbHBIX QYHKIUH. [Ipu3Hak cpaBHEHUS
HECOOCTBEHHBIX UHTETPAJIOB.

Kpurepuii Komm cxoaumMocTn HeCOOCTBEHHBIX MHTETPAJIOB.

AGComI0THAs U YCIOBHAs CXOJUMOCTh HECOOCTBEHHBIX HHTErpasioB. [Ipu3naku Abens u
Jlupuxie cXoIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

CX0IMMOCTB YHCIIOBOTO psifa. ['apMoHndeckuii psaa. ['eomeTpuyeckas mporpeccusi.
Ocrarok uymcnoBoro psaa. Heo6xonumoe ycinoBue cX0JUMOCTH YUCIOBOTO psija.
[evicTBusa Haj pAIaMH.

Kpurepuii Ko cxonumocty 4McioBoro psaa.

[Ipu3Hak cpaBHEHUS 3HAKOIOJIOKUTEIbHBIX pAloB. CneacTBusl.

[pusnak Jlanambepa cXOAMMOCTH 3HAKOTIOIOKUTEIBHOTO Psijia.

Panvkanehbiii mpu3Hak Ko cXoAMMOCTH 3HAKOIIOJI0KUTEIBHOTO PAIa.

[Ipusnak Paabe cxoaMMOCTH 3HAKOMOIOKUTEIBHOTO Psijia.

ITpusznak KymMmmepa cXo0aQuMOCTH 3HAKOTIOJIOKUATEIIBHOTO Pa.
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35.
36.
37.
38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

64.

[Tpusnak ['aycca cX0IMMOCTH 3HAKOIIOJIOKUTEIBHOTO PAAA.

Nurerpanbubiil npusHak Komm-MaknopeHna cX0IMMOCTH 3HAKOIIOJIOKUTEIBHOTO Psia.
3HaKonepeMeHHbIC B 3HAKOUYepenyronmecs psaasl. Teopema JleliOnuma. Teopema 00
OCTaTKe 3HAKOYEPEAYIOIIETOCs Psiaa.

AOGCOIIIOTHO U YCIIOBHO cxopsuuecs psiibl. Teopema o cXoIuMOoCTH aOCOIIOTHO
CXOJIAIIerocs psaa.

DopMyiibl JUCKpETHOroO IpeoOpa3oBaHus AGes.

[Tpusznaku Abens u Jupuxiie cXOTUMOCTH YHCIOBBIX PSIIOB.

ITepectanoBka uieHoB psna. Teopema Jlupuxiie o nepecTaHOBKE YIEHOB a0OCOIIOTHO
cxomduerocs psana. Teopema Pumana o nepecTaHOBKE WIEHOB YCIOBHO CXOMSILET0OCs
psna.

I'pynnupoBKa 4wIEHOB psija.

YMmHOoxeHue paaoB. Teopema o nmpousBeieHUH a0COIIOTHO cXosaIuxcs paaoB. Teopema
MepreHnca.

Teopembl 0 CXOIUMOCTH JBOWHBIX U IOBTOPHBIX PAIOB.

beckoHeuHble MPON3BEAEHUS U UX CXOAUMOCTb. [Ipu3HaK aOCOMOTHON CXOAMMOCTH
0ECKOHEUHOTr0 IPOU3BEICHUS.

CX0IMMOCTh U PaBHOMEPHAS CXOAUMOCTh (DyHKIIMOHAIBHBIX TIOCIEI0BATEIBHOCTEH 1
PAIOB.

Kpurepuii paBHOMEpHO#H CXOIUMOCTH (DYHKIIMOHATBHBIX ITOCIIEI0BATEILHOCTEN U
PAIOB.

Kpurepwnii Komm paBHOMEpHO# cXO0IMMOCTH (DYHKIIMOHABHBIX ITOCIIEIOBATEILHOCTEH U
PAIOB.

JloctaTouHbIE YCIOBUS paBHOMEPHON CXOAMMOCTH (PYHKIIMOHAIBHBIX PAI0B (IpU3HAK
Beitepmirpacca, npusnaku AGens u Jupuxie).

CBolicTBa paBHOMEPHO CXOSAIMIMXCS PYHKIIMOHATIBHBIX ITOCIEI0BATENIbHOCTEMN:
npeenbHbIN mepexo/l B (yHKIMOHAIBHBIX MOCIEI0BAaTEIbHOCTAX, YCIOBUE
KOMMYTHPOBaHUS ABYX IPEACIBbHBIX IIEPEXOA0B, HENPEPBIBHOCTD MPEACIBHON
byHKLINN.

HoctarouHoe yciaoBHE paBHOMEPHON CXOIUMOCTH (hYHKIIMOHAIbHON
IIOCJIEI0BATENbHOCTH. Teopema JIuHu.

CBolicTBa paBHOMEPHO CXOSAIINXCS (YHKIIMOHANBHBIX PSI0B: MIpeeIbHbIN IePexo/,
HEIPEPBIBHOCTb CYMMBbI pABHOMEPHO cxosauierocs psaaa. Teopema JIunu.
IIpenenbHbIN TEpEX0/ MO 3HAKOM UHTErpasia, IOWIEHHOE HHTETPUPOBAHNE
(GYHKIMOHATIBHBIX MTOCIIEIOBATEIBHOCTEN U PSAIOB.

[IpenenbHBIN TIEPEXO/T IO 3HAKOM TPOU3BOIHOM, TOWwIeHHOE MU depeHIpoBanme
(YHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

CxonuMocThb B cpeiHeM (DYHKIIMOHATIBHBIX TOCIIEI0BATEIbHOCTEMH.

PaBHOCTEneHHass HENpepbhIBHOCTH NOce0BaTebHOCTH pyHKIMNA. Teopema Apuena.
Crenennsie psasl. Teopema AGens. Pagnyc cxonuMocTu, HHTEPBAI CXOAUMOCTH
creneHHoro psana. Teopema Komm-Anamapa.

PaBHOMEpHast CXOMMOCTh CTETICHHBIX psAIOB. Bropast Teopema Aoens.

Paznoxenue snemenTapHbix GyHkuuit B psg Teitnopa.

Teopema Beiteptpacca o paBHOMEpHOM MPUOIMKEHUN HENPEPBHIBHON (PYHKIMH
MHOTOYJIEHAMH.

OpTtoronanbHbie cucTeMbl GyHKIHH. Psapr @yphe 1o OpTOroHAIBHBIM CHCTEMAaM.
OpronopmupoBaHHble cucTeMbl GpyHKuii. HepaBenctBo beccens.

Psaapt @ypre 110 OpTOHOPMUPOBAHHBIM cucTeMaMm. CXoauMocTh psiga @ypbe B CpeaHEM.
PasenctBo IlapceBais.

CgoiicTBa psiioB Dypbe (IKCTpeMalIbHOE CBOMCTBO, €AMHCTBEHHOCTH psifa Dypbe).
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65. TeopeMa 0 CBOICTBaX 3aMKHYTHIX OPTOHOPMHPOBAHHBIX CHCTEM.

66. CoiictBa psinoB @ypre. Teopema Pucca-Oumepa.

67. ITomHOTA TPUrOHOMETPHUECKOM cucTeMbl B R([-,]).

68. [lepuonnyeckue GyHKINU U UX CBOICTBA.

69. TpuroHomMeTpUUIECKHI PsJT U €r0 CBOMCTBA.

70. Tpuronomerpuyeckuii psan Oypoe. Pspl @ypbe yeTHBIX M HEUeTHBIX (QyHKIMA. P
®dypbe GyHKINUH, HHTETpUpyeMoii Ha oTpeske [-1,1].

71. HepaBenctBo beccens u1st TPHTOHOMETPHUYECKOM CUCTEMBI () yHKIIUH.

72. DKcTpeMaabHOE CBOMCTBO TPUTOHOMETpHUECKUX psaoB Dypre.

73. Panapl @ypbe B KOMIUIEKCHOH 00JIaCcTH.

74. nterpanbHOE MpeICTaBICHUE YaCTUYHOU CyMMBI pssia Dypbe.

75. SAnpa Jlupuxie u ux cBOHCTBA.

76. CxogumocTs psana Oypbe B TOUKe.

77. JloctaTo4HbIE YCIOBUS CXOAUMOCTH psijia Dypbe B TOUKE.

78. CymmupoBanue psoB Oypse METOJ0OM cpeHuX apupmerndeckux. SAapa Deitepa u ux
CBOMCTBA.

79. Teopema Deiiepa.

80. Teopema Beiiepmrpacca 0 paBHOMEpHOM MPUOIMKEHUN HEPEPBHIBHOW ()YHKIIMA
TPUTOHOMETPHUECKUM MHOTOUJICHOM.

7. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB
BoinonHenue KypcoBbIX paboT U pedeparoB y4eOHBIM IUIAHOM HE MPETyCMOTPEHO.
[IpuMepHble BapHaHThl M THUIIOBBIE 33JaHHE KOHTPOJBHBIX PAa0OOT MpEACTaBIEHBl HUXKE, B
paznene ®OC.
8. IEPEYEHDB BOITPOCOB K OK3AMEHY

1 cemecTp
1. MHOXecTBO JIeHCTBUTENbHBIX uncen. CpaBHEHUE JEeHCTBUTENBHBIX yncel. TeopemMa 0 TOUHOU
BEpXHEH I'PaHU.
2. [IpubmmkeHue NeCTBUTENFHBIX YUCEI PAlliOHATEHBIMHU.
3. CueTtHbie MHOXECTBA. CYETHOCTh MHOXKECTBA PAIlHOHATILHBIX uncen. HecueTHOCTh
MHO’KECTBA JIEUCTBUTEIbHBIX YHCEL.
4. OnpeneneHue Tpenena MnocieaoBaTeNbHOCTH. EnuHCTBeHHOCTH mpenena. OrpaHMYeHHOCTb
CXOJsIIeNcs MOCIe0BaTeIbHOCTH.
5. beckoHe4HO Mallble MOCJIEe0BAaTEIbHOCTH U UX CBOICTBA.
6. CBoOIiCTBa MPEIETIOB MOCIEA0BATEILHOCTEM.
7. IlpenenbHbIN EpEXo/] B HEPABEHCTBaX. TeopemMa 0 AByX MUJIMIIMOHEDPAX.
8. MOHOTOHHBIE TTOCIeA0BaTENbHOCTH. CyIIECTBOBaHUE MpEIEa.
9. Yucno e.
10. ITpyHIMI BIOKEHHBIX OTPE3KOB.
11. Teopema I'eitne-bopens-JleOera.
12. Teopema boinbiiano-Beiiepurpacca.
13. [IpenenbHble  TOYKM  TOCIHEAOBATENHHOCTH.  BepxHWU U HWKHMIA  TIpenensl
MOCJIEI0BATEIHHOCTH.
14. Kpurepuii Ko cxonuMocTy ocieoBaTeaIbHOCTEN.
15. Ilpenen ¢pynakuuu mo Kommm u no ['eitHe 1 MX SKBUBaJICHTHOCTD.
16. Apudmernueckre CBOWCTBA MPEEIOB (PYHKIUH.
17. HenpepbiBHOCTH GYHKIHHA B TOUKE. Apu(METHUECKIE CBOMCTBA HEMPEPHIBHBIX (PYHKITUH.
18. JlokanbHbIE CBOWCTBA HEMTPEPBHIBHBIX (PYHKIIUH.
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19. Teopema Beiiepmtpacca 00 orpaHH4eHHOCTH HEMPEPHIBHOM Ha OTpe3Ke PYHKIIUH.

20. Teopema Beiiepmrpacca 0 JOCTHKUMOCTH MHUHUMAIBHOTO W MaKCHMAaTbHOTO 3HAYCHUU
HENPEPHIBHON Ha OTPE3Ke (PYHKIIHH.

21. Teopema Beiieprpacca 0 mpoOMEKYTOUHBIX 3HAUEHUSIX HETPEPHIBHON HA OTpe3Ke PYHKITUH.
22. TeopeMa 0 HEMPEPHIBHOCTH 00OPAaTHOMN (YHKITUH.

23. HenpepbIBHOCTh CYNEPIIO3UIINN HETIPEPHIBHBIX (YHKIINH.

24. HenipepbIBHOCTh MPOCTEHIIMX 3JieMeHTapHbIX (yHKUIud. Teopema o HempepbIBHOCTU
AIIEMEHTAPHBIX (QYHKIUH.

25. IlepBbIil 3amMevaTebHbIN IpEae.

26. Bropoii 3ameuaTesIbHbIN Npeel.

27. Onpenenenue mnpou3BoaHor u auddepennupyemocts ¢yHkiuu. HempepbiBHOCTH
g depeHmpyeMont (yHKIHH.

28. I'eomeTpHryuecKUii CMBICT IPOU3BOIHON. Y paBHEHUE KacaTelbHOM.

29. TuddepennupoBanue cnoxuaor Gynkunu. MHBapraHTHOCTH GOpMBI quddepeHImaa.

30. uddepenupoBanue oOpaTHOil PyHKIIUH.

31. uddepennupoBanue cyMMBbI, Pa3HOCTH, TIPOU3BEICHUS H YACTHOTO (DYHKITUH.

32. IlpousBoanbie u quddepeHnrans BeICIUX nopsakos. @opmyna JleliOHuna.

33. Bo3pacranue (yObiBanme) (GyHKIUU B Touke. JlokKambHBIM 3kcTpemyM. HeobOxommumoe
yCIIOBUE DKCTPEMyMa.

34. Teopema Poms.

35. Teopema Jlarpanxa 0 KOHEUHbBIX TPUPAIICHUSX.

36. ®opmyna Komn.

37. TlpaBuzo JlonuTans 1uist pacKpbITUSL HEOTIPEACTICHHOCTEH BUAA «HOIb HAa HOJIbY.

38. IlpaBuno Jlomwurans s pacKpbITHS HEOINpPEAeNeHHOCTeH BHIa «OSCKOHEYHOCTh Ha
0ECKOHEUHOCTh.

39. ®opmyna Telnopa ¢ octatouyHbIM ujieHOM B ¢hopme [leano.

40. dopmyna Teitnopa ¢ ocTaToOYHBIM WieHOM B opme Jlarpanxa.

41. ®opmyna Telinopa ¢ octaTouHbIM uieHOM B popme Komm.

42. ®opmynsl MakinopeHa 151 OCHOBHBIX 3JIEMEHTapHBIX (DYHKITUH.

43. BeimykiocTs rpaduka ¢pynakuun. Touku neperuda. HeoObxoaumebie ycioBusl.

44. Haxox/1eHre HaKJIOHHBIX aCUMITOT

2 cemecTp
1. ITepBooOpa3Has. Heonpenenenusiin UHTErpail. 3ameHa IIEPEMEHHBIX B
HEONpeIeIEHHOMUHTErpage. MeTol MHTErpUpOBaHNUS 110 YACTSIM.
. IHTerpupoBaHrepanMoHaIbHbIX ()YHKIHHA.
. IHTEerpupoBaHNEHEKOTOPBIXTPUTOHOMETPUYECKHX BBIPAKEHUN.
. UaTerpupoBanue qpoOHO-THHEHHBIX HPPALIMOHAIEHOCTEH.
. IHTEerpupoOBaHye KBaIpaTUYHBIX UPPALMOHAIBHOCTEN.
. Onpenenenne narerpana Pumana. EMMHCTBEHHOCTD MHTETpaIa.
. OrpaHM4eHHOCTh UHTErpUpYyeMOi PYHKIINH.
. CBOJiCcTBO JIMHENHHOCTU UHTErpana Pumana.
. Cymmbl [lapOy u ux npocreiiiue cBoiictBa. MHTerpanst apoy.
10. Jlemma JlapOy.
11. KpurepuiiuHTErpupyeMOCTH.
12. PaBHomMepHass HenpepbiBHOCTh. Teopema Kantopa. HHTerpupyemMocThHENpEphIBHBIX
G YHKIIHA.
13. UnTerpupyemMocTh MpOU3BEICHUS HHTETPUPYEMBIX (PYHKITHI.
14. CBOWCTBO aIIMTUBHOCTH ONPECIECHHOTO MHTErpaJia.
15. uterpupoBaHuie HEpaBeHCTB. Teopema O CpeIHEM.

O 0 NN DN B WN
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16. ®opmyna HeroTona-JIeliOHua.

17. AnuHa KpuBOi 1 popMyIia JJisl €€ BEIYUCICHHS.

18. Yucnossie psaasl. Cymma psga. Kpurepuii Komm. Heo6xoaumoe yciaoBue CX0IuMOCTH.

19. IlpusHaku cpaBHEHUS VIS PSJIOB C TOJIOKHUTEIBHBIMU WICHAMH.

20. OCHOBHBIE NPU3HAKU CXOAUMOCTH JUISL PSIOB C TOJOXKHUTEIbHBIMM YICHAMHU: IPU3HAK
HanamOepa, paaukansHbiid npu3Hak Komm, naTerpansabiii npusnak Komm.

21. AGcontoTHasT W ycloBHas cXoAuMocThb psfoB. Ilpusnaku [lanambepa u Komwm s
a0COJIIOTHON CXOMMOCTH PSAJI0B.

22. Panp1 JleitOnuma. [Ipusnak JIeiOHMIA 17151 3HAKOUEPEAYIOIMIUXCS PSAIOB.

23. IIpecTaHOBKa YJIECHOB psijia B a0COJIIOTHO M YCIOBHO CXOJISIIMXCS PSAAAX.

24. TlotoueuyHass u paBHOMepHast cxogumocTb. Kputepuit Komm paBHOMEpHOH cxoauMocTu
panos. lIpusHak BeliepmrpaccapaBHOMEPHOM CXOAMMOCTH PSIOB.

25. Teopema o nepecTtaHoBKe ImpenesnoB. [louneHHsliinepexon K mpeaeny B psjax.
HenpepriBHOCTE CyMMBI psija.

26. IlowieHHOEMHTErPUPOBAHUEPSIOB.

27. lownennoenuddepeHITnpPOBaHUEPSIIOB.

28. OcHOBHas TeopeMa O CTENEeHHbIX psjpax. Paauyc m uHTEpBan cxoxumocTH. PaBHOMepHas
CXOJMMOCTb CTENEHHBIX PsiioB. HenmpepbIBHOCTh CyMMBbI CTEIIEHHOIO Psijia.

29. [loueHHOCUHTErpUpOBaHUE U AU PepeHINPOBAHUE CTEIIEHHBIX PSOB.

30. Teopema Abers.

31. TeopemaBeiiepmTpacca 0 PaBHOMEPHOMIPUOIMIKEHUMHEPEPBIBHBIX byHKUInH
MOJINHOMaMH.

32. Paner Teitnopa. Cxonumocts psana Teinopa ans GyHKIMNA ¢ paBHOMEPHO OrpaHHUYEHHBIMU
pou3BOIHBIMU. Psanpl Teiniopa A1 OCHOBHBIX JIEMEHTapHBIX (PYHKINH.

33. A6ctpaktHbiit psad®ypre. HepaBeHnctBo beccens. CxoauMocTh K HyIIO KO3 (UIIMEHTOB
Dypee.

34. 3aMKHYTOCTb OPTOHOPMHUPOBaHHOM cucTeMbl. PaBeHcTBO IlapceBais.

35. TpuroHoMeTpruecKkasioOpTOHOPMUPOBAHHAsA cucTema. Tpuronomerpuueckuiipsaadypee.

36. 3aMKHYTOCTb TPUTOHOMETPUYECKON cucTeMbl. CxonuMocTs psaga Pypee B cpeHeEM.

37. ®opmyIbl 1715 YaCTUYHBIX cyMM psja Dypoe.

38. CxonumocTs psga Pypee.

9. HEPEYEHbB BOITPOCOB K 3AUYETY
He npenycmoTtpeno

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCA

Pa3znen 1. Beenenue B MaTeMaTHUeCKU aHAJIU3

Tema 1. MHOecTBa U GYHKLUH.

CuéTHbIE MHOKECTBA M UX CBOMCTBA. MOIIHOCTh MHOXECTBA BCEX MTOJAMHOKECTB JAHHOTO
MHOX€ECTBA.

Tema 2. [lone n1eiICTBUTENBHBIX YHUCEIL.

Henonnora nons Q. InotHocts Q B R. [Ipunuumne: nonHoTs! nosns R.

Tema 3. [Ipenen nocienoBaTENbHOCTH.

OrpaHn4eHHOCTb CXOMAIIEICS MOCIE10BATEIBHOCTH.

Tema 4. [Ipenen GpyHkun.

BeckoHeuHo Maiibie U GUHATIBHO OTpaHUYEHHBIC BeMUYMUHBL. VX cBOMiCTBA.

Tema S. HenpepoiBHBIC DYHKITHH.

['moGanpHbIe cBOMCTBA: Teopema bonbuano-Korm o npoMexxyTouHOM 3HaUYEHUH U €€ CIEICTBHE.
Teopema BeiliepmTpacca 0 MAaKCUMallbHOM 3HAYEHHH.

Tema 6. [luddepennupyemblie GyHKIUH.
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Huddepennmain,ero cBoWCTBa, F€OMETPUUECKHI CMBIC]T.

Tema 7. OcHoBHBIE TeopeMbl AU HepeHIInATBHOTO UCUHCIICHUSI.

JlokansHas popmyna Teinopa. OrieHKa OCTaTOYHOTO YICHA.

Tema 8. YcnoBus MOHOTOHHOCTH (hyHKIIMH. HeoOxo1umble yCIIOBHSI BHYTPEHHETO SKCTpEMyMa.

Pa3nen 3. UHTerpanbHoe ucumciaeHne QyHKIUA OAHON nepeMeHHOH

Tema 9.IlepBooOpasHbie U HeONPeACIEHHBIN HHTETPAI.

[ToacranoBku Ditnepa.

Tema 10.0Onpenenéuupiii unTerpan Pumana.

CaolicTBa MHTerpana PuMaHna: aJjguTHBHOCTh 10 MEpE, JIMHEWHOCTb, 3aME€Ha MEPEMEHHBIX U
MHTETPUPOBAHUE 110 YACTSM.

Tema 11./l;1uHa U Mepa YUCIOBBIX TOMHOMXKECTB.

JlinHa 1 Mepa 4MCI0BBIX OJMHOKECTB.

Tema 12. ['eomeTpuyeckue NpuaoKeHUs] HHTETpaja.

HaxosxneHue eHTpOB TsDKECTH (DUTYp U TeJl, a TAK)Ke — MOMEHTOB.

Pa3znen 4. uddepenunanbHoe ucuucjienne PyHKIH HECKOJbKHUX IepeMeHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TONOJIOTHUS.

CBolicTBa KOMIIAKTHBIX UM  CEKBEHIHMAJIbHO—KOMIIAKTHBIX IOJMHOKECTB  METPUUYECKHUX
npoctpancts. Kputepuii kommaktHocTH B R". CBf3HBIE MOAMHOXECTBA TOMOJOTHYECKUX
npoctpancTB. CoxpaHEeHHE CBSI3HOCTH IPU HETPEPBIBHBIX 0TOOpakeHUsX. Teopema boimbiano.
BhINyKIIbIe U TMHEHHO-CBA3HbIE TTOAMHOMKECTBA B R,

Tema 14.Bextop-(yHKIIMM MHOTHX TIEPEMEHHBIX.

Iyt u kpussle B R", 1mHa kpuBoi, KacatenbHas K KpUBOIA.

Tema 15.[1penensl, HENPEPHIBHOCTH, YACTHBIE MPOU3BOAHBIE U MU PepeHIabI.

@®opmyna Telnopa and TIIagKUX YHCIOBBIX (YHKIMH MHOTHX MEpeMEeHHbIX. BTopoit
mubdepeHMan  YUCIOBOW (QPYHKIMM MHOTMX MEpeMEHHbIX. DOpMyJIHPOBKHM TEOPEMBI O
JokanbHOM auddeomopdusme u Teopembl O HessBHOM (GyHKuMH U e€ auddepeHuane.
KacarenpHas IIIOCKOCTh K MHOBepxHocTaM B R", ompenenenne M crnocobbl 3aaHUs.
Heo6xonuMmele U 10CTaTOYHBIE YCIOBUS (PYHKLIMOHAIBHON 3aBUCHMMOCTH YMCJIOBBIX (YHKLIUH
MHOTHUX IT€PEMEHHBIX.

Tema 16. MiccrnenoBaHue SKCTPEMYMOB YUCIIOBBIX (DYHKIIHIH ¢ TOMOIIBIO MpaBUla MHOXKHUTEIEH
Jlarpanxa.

['nagxue MHOrooOpa-3usi B R", HeocoOble MHOrooOpasus. YCIOBHBIH JOKAIBHBIA SKCTPEMYM
YHUCIIOBOM (PYHKIIMY MHOTUX NEPEMEHHBIX, IPUMEPHI.

Pazgean S. Uucaosbie psiabl

Tema 17. HecoOcTBeHHBIC HHTETPAIIBI.

HecoGcTBeHHBIE HHTETpajbl 0 OECKOHEYHOMY NMPOMEXYTKY U OT HEOTPaHMUYEHHBIX (DYHKIIHIA,
BBIYNCIICHHE HHTETPAJIOB.

[Tpu3HaKkK CXOAUMOCTH HECOOCTBEHHBIX HHTErPAIOB. AGCOIIOTHAS M YCIIOBHAS CXOAMMOCTD
Tema 18. Ywucnossle psibl.

3Hakouepenyommecs psaabl. Teopema JleitOHna. AGCOMIOTHO U YCIOBHO CXOSIIUECS PSIIbI.
[Tpusnaku Abens, upuxie.

Apudmernueckue onepaiy HaJ CXOAAMUMUCA paaamMu. beckoHeuHble Tpou3BeIeH s U UX
CXOJIMMOCTb. JIBOIHBIE N TOBTOPHBIE Psiibl. CyMMHUpPOBaHNE YMCIOBBIX PSAJIOB.

Pa3nes 6. @yHKIMOHAJIBHBIE MOCJIEA0BATEIBHOCTH U QYHKIIMOHATbHbIE PAABI

Tema 19. @yHKIIMOHATBHBIE TOCIEA0BATENBHOCTH U PAJIBI.

[TpumMeHeHue psaaoB B IPUOINKEHHBIX BHIYHCICHUSX.

Teopema Beiiepmtpacca ©0 paBHOMEpPHOM  NPUOIMKEHUH  HENPEPHIBHOM  (YHKIIUU
MHOTOYJIEHAMH.

Tema 20. Psanpr Oypobe.
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3aMKHYTOCTh ¥ IIOJHOTa  OPTOHOPMHPOBAaHHBIX  CHCTEM.  YCIOBHS  TOWICHHOTO
QG epeHIMPOBaHUS U UHTETPUPOBAHUSL.
[IpeobpazoBanne Dypre. CpoiictBa mnpeodpazoBanuss Dypwe. Ilonstue 006 oOpaTHOM
npeobpazoBanuu Pypse. UnTerpan @ypee.

11. YYEBHO-METONMYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI

a) CnucoK peKoMeH1yeMoii JTuTepaTypsbl

OCHOBHAasI
1. Bopuu, B.A. MaremaTnueckuii ananus : y4eOHUK s yH-ToB. Y. 1 / B.A. 30puu. —
M. : Hayka, 1981. -543 c.
2. 3opuy, B.A. Marematuueckuii aHanu3 : y4eOHUK a1 yH-ToB. Y. 2 / B.A. 30puu. —
M. : Hayka, 1984. — 670 c.

JAOMOJIHUTEIbHAS
1. Temunosuy, b.I1. COopHUK 3a7a4 W yHNpaKHEHWH MO MaTeMaTHYECKOMY aHaIu3y :
yaeOHoe mocobue st By30B / B.I1. lemunoBuu. — M. : Hayka, 1990. — 624 ¢. — ISBN 5-
02-014505-X.
2. Bunorpanosa, 1.A. Marematrueckuii aHainu3 B 3a/adaxX W yNPaKHCHHUSX . ydeOHOE
nocobue ans By3oB / M.A. Bunorpamoa, C.H. Onexuuk, B.A. CagoBuuumii. — M. :
MI'Y, 1991. — 352 c. — ISBN 5-211-01559-2.
3. MakcumoBa, O./1. MaTtemaTnueckuii aHaiu3 B IpuMepax U 3amadax. [lpemen
¢bynkuuu : yuebHoe mocobue it By3oB / O.Jl. MakcumoBa. — 2-¢ u3n., crep. — M. :
WznarensctBo «tOpaiity, 2019. — 200 c. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-
07222-8. — Tekcr : snexrpounbiii / DBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/442137.

yueOHO-MeTo Y ecKas
1. llItpayc, JI.A. Ilpeaensl: MeTOAUYECKUE yKa3aHUS M CTYIACHTOB (akyJabTeTa
MaTeMaTUKd W HWH(POPMAIMOHHBIX TEXHOJOTMH u  ¢akyiabTeTa yIpaBieHUus /

JILA. tpayc, .B. bapunoBa. — VuesHoBck :Yal'V, 2012. - 32 c¢. - URL:
ftp://10.2.96.134/Text/Shtrausl.pdf.
2. Ultpayc, JI.A. ludpdepenuupoBanne u  ucciepoBaHue (QyHKOu :  ydeOHO-

Metonuyeckue ykazanus / JI.A. Htpayc, .B. bapunoBa. — YabstHoBck :Yul'Y, 2010. —
27 c¢.— URL: ftp://10.2.5.225/Full Text/Text/Shtraus.pdf.

3. Kemep, A.P. MaTerpaibl: yaeOHO-MeTonueckoe mocoowe. Y. 1 : HeomnpemeneHHbIN
unterpan / A.P. Kemep. — Ynpsuosck :Yal'VY, 2011. - 38 c.

4. Kemep, A.P. UucnoBsle 1 QyHKIIMOHATBHBIE PAIBI : yU€OHO-METOAUYECKOE TTocoOue
s uHbopM. crieransHocTel / A.P. Kemep. — Yabsaosck :Yal'y, 2007. — 63 ¢. — URL:
ftp://10.2.5.225/Full Text/Text/kemer.pdf.

CornacoBaHo

lomknocn, corpyarnxa aysod GulamoTexn OHO IOITTNCT,

0) IIporpammuoe odecneuenne:MoitOduc Crannaptasiii, AnbT Pabouas cranius 8.

B) IIpodeccuonabHbIE 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DnekTpoHHO-OMOIMOTEYHBIE CHCTEMBI:
1.1. IPRbooks [DneKkTpoHHBIH pecypc]: 37eKTpOHHO-OMOIMOTE Has cucTeMa / TpyIina KOMITaHu |
Ain Ilm DOp Memuna. — DOnekrpon.nman. — CaparoB, [2019]. — Pexum pgoctymna:
http://www.iprbookshop.ru.
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1.2. OPAUT [DnektpoHHbIi pecypc]:  31MeKTpoHHO-GuOmHoTeuHas cuctema / OOO
DnekTponHoe u3gatenberBo TOPAWT. — Dnekrpon.aan. — Mocksa, [2019]. — Pesxum pocryma:
https://www.biblio-online.ru.

1.3. KoHcynbpTaHT cTyzneHTa [DJEKTPOHHBIA pecypc]: 3JIeKTpOHHO-OMOIMOTeYHast cucrema /
OOOIlomutexpecypc. — OnekrtpoH.njaH. — MockBa, [2019]. — Pexum pgocrymna:
http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanp [DnekTpoHHBIA pecypc|: aneKkTpoHHO-OmOmoTredHas cuctema / OOO DObC Jlawb. —
Onextpon.aan. — C.-IletepOypr, [2019]. — Pexxum noctyma: https://e.lanbook.com.

1.5. Znanium.com|[DeKTpOHHBIN pecypc]: 3JICKTPOHHO-OMOIHOTEeYHAs cucremMa /
OO0O3unanuym. — DnekTpoH.1aH. — MockBa, [2019]. — Pesxxum poctyma: http://znanium.com.

2. Koncynprantllntoc [DnekTpoHHBI pecypc]: chpaBouHas mpaBoBas cuctema /Kommnanus
«Koncynbrant [Tntocy. — Dnexkrpon.nan. — Mocksa :Koncynsrantlntoc, [2019].

3. baza maHHBIX MepuOIMYECKUX W3JIaHUM [DIEKTPOHHBIN pecypc] : 3NMEeKTPOHHBIE KypHANbI /
OOO UBUC. — Dnektpon.nad. — Mocksa, [2019]. — Pexxum noctyma: .

4. HanmonanpHasi 21eKTpoHHas 6ubaroTeka [ DNeKTPOHHBIN pecypc]: aneKTpoHHas 6ubiIroTeKa.
— Dnektpon.gaH. — Mocksa, [2019]. — Pexxum pocryna: https://H30.pd.

5. OnextpoHHas Oubnuoteka nucceprauuii PI'b  [OnexTpoHHBI pecypc]: 3IeKTpoHHas
oubmuoreka / ®I'BY PI'b. — Dmekrpon.man. — MockBa, [2019]. — Pexum npoctyma:
https://dvs.rsl.ru.

6. ®enepanbHbic HHOOPMAIIMOHHO-00PA30BATEIIBHBIC IOPTAJIBI:

6.1. Undopmanmonnas cucrema EnuHoe okHO A0ocTyma K 00pa3oBaTelbHBIM pecypcaM. Pexxum
noctyna: http://window.edu.ru.

6.2. ®denepanbHblil mopTan Poccuiickoe obpasoBanme. Pexxum gocryma: http://www.edu.ru.

7. O6pa3zoBarenbHbIe pecypehl Yul'V:

7.1. DnextponHas bubmmoreka Ynl'Y. Pexxum nocryna :http://lib.ulsu.ru/MegaPro/Web.

7.2. O6pasoBarenbhblii moptan Yal'V. Pexum qoctyna :http://edu.ulsu.ru.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
AyauTtopun Juisl IPOBEICHHUS JIEKIIUI, CEMUHAPCKUX 3aHATHM, JUUIs IPOBEICHUS TEKYILETO
KOHTPOJISI U IPOMEKYTOUHOM aTTecTaly, TPYNIOBBIX U MHIUBUYaIbHBIX KOHCYJIbTAIUH.
AynuTopur yYKOMILJIEKTOBaHbl CHEUAIU3UPOBAHHOW MeOenblo, y4eOHOM JIOCKOM.
[Tomemenust A  CaMOCTOATENBHOW pabOThl  OCHAIEHBI KOMIIBIOTEPHOH TEXHHKOH C
BO3MOXKHOCTBIO TOJKITIOYECHUsSI K ceTH «MHTepHeT» M obOecreueHreM JO0CTyMa K dJIEKTPOHHOM
UHPPOMALIMOHHO-00pa30BaTENbHOM Ccpefie, 3NEeKTPOHHO-OMOIMoTeyHol cucteme. Ilepedens
000pyIOBaHUs, WCIOJNB3YEMOTO B Y4eOHOM IIpoIiecce, YyKa3blBaeTCsi B COOTBETCTBHH CO
CBEJICHUSIMH O MaTepUaTbHO-TEXHUYECKOM O00ECTEYeHUH M OCHALIEHHOCTH 00pa3oBaTEIbHOTO
mporiecca, pasMenieHHbIMH Ha odumuansHoMm caite Ynl'Y B pazgene «Csenenus o0
00pa3oBaTeNbHON OpraHU3aIM.

13. CHEIMAJIBHBIE YCJIOBUSA JJ5 OBYUYAROIIIUXCSA C OTPAHUYEHHBIMUA
BO3MOKHOCTSIMU 310POBbS

B cnysae HeoOXxomumocTH, OOydYalOMIMMCS W3 YWCIA JIMI C OTrPaHUYECHHBIMU
BO3MOXHOCTSIMH 3JI0OPOBbs (TI0 3asBJICHUIO OOYyYaroIIerocsi) MOTYT TpeaiaraThCsl OJHU W3
CIIEAYIONIMX BapUaHTOB BOCHPHUATHA HHGPOPMAMA C YYETOM MX HWHAWBUIYAIBHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

IUISL JTUI] C HApYIIEHUSIMH 3PEHUS: B M€YaTHOU (opMe YBEIUYEHHBIM MIPUPTOM; B popme
JJICKTPOHHOTO JOKyMeHTa; B (Qopme aymuodaiina (mepeBoa ydeOHBIX MaTepHaOB B
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aynuodopmar); B NedaTHOW ¢opme Ha s3pike bpaiins; MHAMBHIYyaldbHbIE KOHCYJIbTALMH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYaTbHBIC 33/1aHUS H KOHCYJIbTAIIH;

IUIs JIML C HAPYIIEHUSIMU CJlyXa: B I1e4aTHOW dopme; B HopMe 3JIEKTPOHHOIO JOKYMEHTa;
BUACOMATCpraiIbl C Cy6TI/ITpaMI/I; WHIUBUAYAJIBbHBIC KOHCYJIbTaOMM C IIPHUBJICYCHHUCM
CypZIOTIepEeBOJUNKA; UHANBUIYAJIbHBIE 3a7JaHNs U KOHCYJIbTALUY;

IUISL JIMILL ¢ HApYIIEHUSIMHA ONIOPHO-/IBUTATEIBHOTO anmapara: B edatHou ¢opme; B hopme
3JIEKTPOHHOTO JOKYMEHTA; B (popme ayaunodaiiia; MHIMBUAYaAIbHBIE 33/1aHUS U KOHCYJIbTAIUH.
B ciryuae HE0OX0AMMOCTH UCIIOJIB30BAHUS B yU€OHOM IPOLECCE YACTUYHO/UCKITIOUUTENBHO
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTUH, opranu3anus padotsl ITIIC ¢ obyuaronmmucs
¢ OB3 u uHBanuIaMu MperycMaTpUBaeTCs B JJIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM
cpefie ¢ y4eTOM UX MHJUBHIyaJIbHbBIX NCUXO(PU3MUECKUX 0COOEHHOCTEH.

PazpaboTunk JOLIEHT Bbypmuctposna B.I"
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JUCT UBSMEHEHUUN

Ne | Copep:xxanue u3MeHEHHSI MJIM CCHLIKA dPUO IMoanucek JlaTa
n/ Ha NPWIaraeMblii TEKCT H3MEHEeHU s 3aBeylIero
n kadenpoii,

peasusyroei

AMCUUIIMHY/BbI-
Iy CKaKIuel
kadenpoii

1 Brecenne wu3meHeHuid B IL.II. a)cnucok | Bapnakos B.B. 30.08.2022
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11.VYYEBHO-METOJUYECKOE 1 HH®OPMAITUOHHOE OBECIEYEHHE JTACHUAILIAHBI
a) CITHCOK PEeKOMEH/Iy eMOii JTATePATypPhI
epaTypa:

?Tfl(mmlrl:‘:nilg X le"I‘;TemamqecKHﬁ amam3 B 2 4. Yacte 1 B 2 kH. Kaura 1: ydyeOHHK [ BY30B/
B. A. Wisus, B. A. Cagosauunii, B. X. CennioB. — 4-¢ m31., nepepa6. u Jom. — Mocksa : I/IsJ:(aTeJILCTB?
IOpaiit, 2022. — 324 c¢. — (Beicinee o6pazosanue). — [SBN 978-5.-534-07067-5 . — TeKcT : 3IEKTPOHHbBIA
/| O6pasosatenbHast miathopma FOpait [caitr]. — URL: https://urait.ru/bcode/491294

1.2. Vnsun, B. A. MatemaTudeckuii anamu3 B 2 4. Uacts 1 B 2 ku. Kuura 2 : y4eOHHK JUIA BY30B /
B. A. neun, B. A. Canoananii, b. X. CernoB. — 4-e u3n., r_IepepaG._ M Jiom. — Mockaa : I/IsnaTem,ch?
Opaiit, 2022. — 315 ¢. — (Beicmee o6pasosanne). — [SBN 978-5-534-07069-9. — TexcT : 3IeKTPOHHBIA
// O6pasopatenbHas miatgopma KOopait [caiit]. — URL: https://urait.ru/bcode/491295

2.1. Caposrnyast, 4. B. MareMaTHUeCKii aHAIM3: ompe/eNeHHblH uHTerpai B 2 4. Yacth 1 : yue6HOE
nocobue s By3oB/ W. B. Canosrnyad, E.B. Xopommosa. — 2-¢ u3M., mepepab. W mom. — Mockea :
Usnarensctso IOpaiir, 2022. — 242 ¢. — (Beicmee o6paszosanne). — ISBN 978-5.-534-05714-0. — TexcrT :
snekTporHEkI // OGpasopaTenbHast mwiarhpopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/493086

2.2. Canosumdas, Y. B. MatemaTHueckuii aHamu3: ONpPeIC/ICHHbIH WHTErpai B 2 9. Yactp 2 : yuebHOE
moco6ue mis Bysos/ U. B. CamoBruyad, E. B. Xopowmiosa. — 2-¢ H3[., nepepab. u gom. — Mocksa :
Vanaremscteo FOpaiit, 2022. — 199 ¢. — (Beicmee 06pasoBaHue). — ISBN 978-5-534-06672-2. — Texer :
snexTpoHHsIi // O6pasosatenbHas miarhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493129

Jlono/IHMTEIbHAS JIHTEPATYPA: e e
1. Jlemumosua B.I1. COOpHUK 3a/a4 W YIPaXHEHHI 10 MaTeMaTHYECKOMY aHANM3y : JUIL ¢u3. u Mex.-

MateM. crell. By3oB / Jlemunosuy Bopuc IMasnosuy. - 10-e u3x., uenp. - Mocksa : Hayka, 1990. - 624 c. :
ui. - ISBN 5-02-014505-X (8 nep.) : 1.40. i

2.1. Bemsmucosa C. JI. Pemenue 3amad 1m0 MaTeMaTHIECKOMY aHATH3Y. [DIEKTPOHHBIH pecype] : yueo.
nocobue st 1 kypca mEX.-pu3. (ax. Beicokux Texmosormit: B 3 4. U. 1/ C. JI. Bembmucosa; Yul'VY. -
DnektpoH. TekcToBbie maH. (1 daiin : 242 M6). - ViesHosek : VYal'V, 2011. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/230
2.2. Bemsmucosa C. JI. Pemenne 3aad mo MaTeMaTHUecKOMy aHaTH3y [DNeKTpoHHBIH pecype] : ydeb.
nocobue mus cryneHtoB 1 xypca UP®PBT : B 3 u. Y. 2 / BensmucoBa Csernana JIbBoBHa; Yal'V. -
OnexTpoH. TekcroBele maH. (1  daiitm : 3,85 M6). - VuesHock : Yal'V, 2013.
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/239
2.3. Benemucopa C. JI. Pemenune 3amay mo MaTeMaTHUECKOMY aHAMM3y [DJIEKTpOHHEIA pecypc] : yueo.
nocobue. Y. 3 / C. JI. Benmemucosa; Yal'V, UODBT. - OnexkrpoH. TekcToBbie naH. (1 ¢aiin : 3,07 MB). -
VabsHoBek : VIV, 2016. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/244
3.1. Benemucosa C. JI. MatemaTideckuit aHamu3 : yued. mocobue: B 2 4. Y. 1 / C. JI. Benemucopa, C. B.
UepBoH. - YibsiHOBCK : Y'Y, 2009. - Fimeercs ned. aHalor. - QNeKTpoH. rekctosble nan. (1 daiin : 8,34
MG). - Pesxxum moctyna: DBC Val'V. - Teker : 3eKTpOHHBIA. - N
';JIZ{LB http://lib.ulsu.ru/MegaPro/Download/MObject/228 :

-2. Bensmucosa C. JI. MaremMarndeckuii ananus [DIeKTpOHHELH pecypc] : yue6. mocob. 3
Y. 2/ C. JI. Beismucosa, C. B. Yeppor; Val'V. - 3nelcgr:m. Tékbfonﬁ*giﬁﬂﬁ'l: aiin : IMOe IHJ;/I’IG];?I?OB e
VesHOBCK : YaI'V, 2009. — URL: http://lib.ulsu.ru/MegaPro/DownloadYMObject/229 ,

Y4uebHo-MeToAMIecKAs JUTEPaTypa:

1. Metozdeckue ykasaHus /TS CAMOCTOSTEIBHOM PaGOTHI CTYAEHTOB 110 MHCITUIUIHHE «Matemaruaeckuit
aHaJlu3y 10 Hanpasieruio Gakanaspuara 28.03.02 «Hanoumkenepusiy», 27.02.02 «YTpaBIIeHHE Ka4eCTBOMY
20.03.01. «Texnocdepnas GezomacHocThy, 21.03.01 «Hedrerazosoe nenon, 27.03.05 «AiHHOBATHKAY :
23.03.02 «HaseMHbIe TPaHCTIOPTHO-TEXHONOTHYECKHE KOMILICKCED) / B. T, Bypmuctposa; Yil'V, @ ’
MaTeMaTHKH, HHPOPM. U aBHAIl. TEXHONOTHIA. - YIbsHOBCK : Y'Y ,2019. - 3arm. ¢ 31<pan,a' e

Heomy6mukoBaHHbIH pecype. - DIEKTPOH. i : 234
VITY, - Toree s e KTPOH. TeKCTOBRIE iaH. (1 daiin : 234 KB). - Pexxum Joctyma: 95C

Corsincos ih URL: http:/ﬂib.ulsu.nﬂMegaPro/DoVYrﬂ@ad/MObject/6905

__ Benymmit cnenmamuer QOILT /oy e
— /. Hameepa A.D. '/ YlvS
(Homxwocts paGotauKa HayaHol Gubmmoteiar)  (DUO) (IIJOI( ﬁi-?n%) / 27
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B) Ilpodeccnonanbubie 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI:

1. DJ1eKTPOHHO-0H0IHOTEYHbIE CHCTEMbI:
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a. IPRbooks[DnekrponHslii pecypc]: 21eKTpOHHO-OMOIHOTEUHAS CHCTeMa/ TPYIIa KOMITaHUH A
IIm Op Menua. - DOnextpoH. pad. - Caparos, [2022]. - Pexum nocryna:

http://www.iprbookshop.ru.

b. FOPAMT[DnexrponHsli pecypc]: 3nmekTpoHHO-OuOmMoTeunas cuctema/ OO0 DieKTpoHHOE
m3narensetBo IOPAUT. - Dnexrtpon. maH. — Mocka, [2022]. - Pexum nocryma:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyAeHTa [DJIEKTPOHHBIN pecypc]: alIeKTpoHHO-O0mOimoTeyHas cucrema/ OO0

[Tonurexpecypc. - OnektpoH. naH. — Mocksa, [2022]. - Pexum pocryna:
http://www.studentlibrary.ru/pages/catalogue.html.
d.  Jlanb[DnexTpoHHBI pecypc|: 2neKTpoHHO-OMOmmorednas cucrema/ OOO DBC Jlaws. -

Onektpon. aaH. — C.-[letepOypr, [2022]. - Pexxum noctyna: https://e.lanbook.com.

e.  Znanium.com [DneKTpoHHBII pecypc]: AneKkTpoHHo-0ubmmoTeunas cucrema/ OO0 3HaHuyM. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum nocryna: http://znanium.com.

2. KoncyabrantIlaoc[DnekTponnsiii pecypc]: cnpaBouHas mpaBoBas cucrtemMa/ Kommnanws
«Koncynprant [lmrocy. - DnektpoH. aaH. - Mocksa: Koncynerantllntoc, [2022].

3. ba3a naHHBIX NepuoOANYECKHX W3JaHUH [DIEKTPOHHBIA pecypc]: 3JIEKTPOHHBIC KXYpPHAJIbI/

OO0 MUBHUC. - DOmnektpoH. paH. - Mocksa, [2022]. - Pexum pocryna:
https://dlib.eastview.com/browse/udb/12.

4. HauuonanbHast »3JieKTPpOHHasi OumO/aMoTeKa [DIIEKTPOHHBI pecypc|: 3JIEKTpOHHas
oubnmoreka. - DIeKTpoH. AaH. — Mocksa, [2022]. - Pexxum nocryna: https://H36.pd.

5. JuekTpoHHass OmOamoreka auccepranuii PI'b [OnekTpoHHBI pecypc|: 3meKTpoHHas

oubmoreka/ ®I'BY PI'b. - Dnexrtpon. man. — Mocksa, [2022]. - Pexum mocryna:
https://dvs.rsl.ru.
®DenepajbHble HHPOPMALHOHHO-00pa30BaTeIbHbIE MOPTAJIBI:
WNudopmannonHas cucrtema EnumHoe okHO gocTyna K oOpa3oBaTesbHBIM pecypcaM. Pexxum
noctyna: http://window.edu.ru.
®enepanbublii nopran Poccuiickoe obpazoBanue. Pexxum mocryna: http://www.edu.ru.
Oo6pa3oBartesnbHblie pecypebl Yal'y:
OnekrponHas 6unbmmoreka Ynl'Y. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/Web.
OopasoBarenbhblii moptan Yial' V. Pexum goctyna: http://edu.ulsu.ru.
8 IIpojeccnonaibubie HH(POPMALMOHHBIE PECYPChI:
8.1. [Dnexrponnsiii pecype]. URL: http://fasie.ru — caiit ®@onma comaeiiCTBHS pa3BUTHIO
8.2. [Dnexrponnsiit pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.
8.3. [Dmexrponnsiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
8.4. [Onextponnsii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.
8.5. [Dnexrponnsiii pecype]. URL: http://www.pattern-cr.ru/.
8.6. [Dnextponnsiii pecypc]. URL: https:/fpi.gov.ru — odunmaibHbiii caT (oHIa COACHCTBHSA
NEPCIEKTUBHBIX UCCIIETOBAHHM
8.7.[Dmextponnbiit pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN
®onp «MaeanbHas mpe3eHTalus sl CTapTanay.
8.8. [Dnextponnsiii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.
8.9. [Dnexrponnsiii pecypc]. URL: https://www.rvc.ru — odunmansusiii cait ¢Gonma Poccuiickoi
BEHUYPHOU KOMITAHUU

L o

T NT

8.7. [Dmexrtponnbiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalHMOHAIBHON
TEXHOJIOTHYECKOM HWHUINUATUBC U TCXHOJIOTHUYCCKOM pa3BUTUU
8.8.[nexTponubIii pecype]. URL: https://www.ted.com/talks/

charles_leadbeater_on_innovation?language=ru. Yapsus3 JIunOutep 00 MHHOBALIUAX.
8.9. [DnexTponHbIit pecype]. URL: https://www.youtube.com/ channel/UCp0z-
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UFVKUBTKtVNBIgyX7A. ITogoopka Buaeo ¢ MeKAyHapoaHoro Gopyma «OTKPBITHIE
WHHOBAIIAI.

8.10.[Dnekrponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JI>o06c¢.
Nmnepus cobnazna / @uiem / HD

8.11. baor npo unHoBarmu. Pexxum gocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

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