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Mporpamma ancumnnvHbl "MatemaTtnyeckuin aHanua"; 09.03.04 MporpaMmHas uHXeHepust; 4OLEHT, K.H. (aoueHT) Acxatos P.M.

MporpamMmy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) AcxatoB P.M. kadenpa
MareMaTu4yeckom CTaTUCTUKM OTOeNeHne NpuKnagHom MatemMaTkm u MHoOpMaTukin ,
Radik.Ashatov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Marematnyecknin aHanus - 3T0 OANH N3 OCHOBHbIX KYPCOB, NeXallnx B OCHOBE COBPEMEHHOIO
obpasoBaHus. B pamkax aToro kypca npegnonaraetcs pacCMOTPeTb Takue ero pasaenbl, Kak Teopus
npenenos, Npenen n HenpepbiBHOCTb PYHKLUWK, AndodpepeHumanbHoe N MHTEerpanbHOe NCHUCNEHNE,
nccnenosaHve OyHKLUNIA C MOMOLLbIO MPON3BOAHbIX., UHTErPUpPOBaHue PYHKLMA O4HOMN NepeMeHHON,
andpdepeHunpoBaHe B €BKINO0BbIX NPOCTPaHCTBaxX

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas gucuunanHa BkntodeHa B padgen " 51.6.7 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 09.03.04 MNMporpaMMHas nHXeHepust n 0THocuTcs K 6a3oBoii
(obwenpodeccmnoHanbHon) yactn. OcBamBaeTcs Ha 1 kypce, 1, 2 ceMecTpbl.

JaHHasa oucumnnmHa oTHOCUTCS K yncny 6a30BbiX.

YuTtaetcsa Ha 1 Kypce B 1 1 2 ceMmecTpax ans CTyaeHToB oOy4alowmxcs no HanpasneHuio
"MporpammHas nHxeHepus".

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

LLincpp komnereHumu npwoGpi::nlg?Eg;ﬁaeTeHuuu
CNocobHOCTM NCMONb30BaTh OCHOBHbIE 3aKOHbI
OK-10 €eCTeCTBEeHHOHay4YHbIX OAUCLUNANH B NPOJIECCUOHaNbHOM
(0bLekynbTypHbIE NeaATeNnbHOCTU, MPUMEHATb METOAbl MaTEMaTMYeCKOoro aHann3a
KOMMeTeHuunn) N MOOENNPOBaHUS, TEOPETUYECKOrO U 9KCNEepPUMEHTaNbHOro
nccnenoBaHus
Mk1cnocobHOCTb MPUMEHSTb B MPOPECCUOHANBHOM
NesATeNbHOCTM COBPEMEHHbIE SA3bIKN NPOrpamMMmnpoBaHns n
MK-1 A3blkK 6a3 OaHHbIX, METOLONOMMM CUCTEMHON NHXEHEPWUHN,
(NPOchecCMoHanbHbIe gI/IgTeMbI aBToMaTtm3aumm NpPoeKTUpPoBaHns, Snngp%HHble
KOMNETEHLIN) NONNOTEKN 1 KONNEKLNN, CETEBbIE TEXHONOTNN, OUONNOTEKMN U
nakeTbl NporpaMMm, COBpeMeHHbIe NpogpeccroHanbHble
cTaHaapTbl UHAPOPMALIMOHHbBIX TEXHONIOMMI (B COOTBETCTBUN C
npocomnunaaumnen)
CNoCOBHOCTb NOHMMATb M NMPUMEHSITb B UCCNEL0BATENBCKON 1
NPUKNagHON O0edaTenbHOCTM COBPEMEHHbI MateMaTnyeckuin
MK-4 annapar, pyHoameHTanbHble KOHUENUUN N CUCTEMHbIE
(NPOCHECCMOHaNbHbIE MeTomosoruuy, hgex,uyHapoqule " npocpeCCMOHaanEﬂe
KOMMETEHLINN) cTaHpapTtbl B 06nacTn NHOPMaALMOHHBLIX TEXHOOMNI,
CNoCOBHOCTb MCMONb30BaTb COBPEMEHHbBIE MHCTPYMEHTASIbHbIE
N BblYUCNUTENbHbBIE CPeacTBa (B COOTBETCTBUN C
npodonnmsaumen)
CNOCOBHOCTb NPUMEHATL HA NPAKTUKE MEXOYHAPOLHbIE U
MNK-7 npogoeccnoHanbHble cTaHaapTbl NHOPMALMOHHbIX
(npodheccunoHanbHble TEXHONOrni, COBPEMEHHbIe Napaaurmbl U METOLAO0NOrNN,
KOMNeTeHLmm) NHCTPYMEHTalbHbIE W BbIYUCNINTENbHbIE CPEACTBA (B
COOTBETCTBUW C NPOOMIEM NOArOTOBKN)
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Mporpamma ancumnnvHbl "MatemaTtnyeckuin aHanua"; 09.03.04 MporpaMmHas uHXeHepust; 4OLEHT, K.H. (aoueHT) Acxatos P.M.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobHoCTb OCYLWLECTB/IATb HA NPakKTUKe COBPEMEHHbIE

Lncpp komneteHLUN

MK-9

METOO0NOMMUN YyNPaBNEHUS XN3HEHHBIM LUKIIOM 1 KAYECTBOM
(npodhbeccmoHanbHble
KOMMETEHLN) CUCTEM, NPOrpaMMHbIX CPEeACTBA N CEPBUCOB

MHCPOPMALIMOHHBIX TEXHONOT WA

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- MOHSATMSA MaTeEMaTMYeCKoro aHann3a: NoHATUS Npeaena YYCNOBOM NocnenoBaTenbHOCTH, Npenena
OYHKUMM, BNdOPEPEHLMPOBAHNE Y MHTErPUPOBAHME CPYHKLUNIA OLHOW NepeEMEHHON, MOHATME
nHTerpana PumaHa, 4acTHO NPOn3BOAHON, AMpdepeHLMPOBaHME B EBKINLOBBIX NPOCTPAHCTBAX.

2. IONXeH yMeTb:

- BbIMMCNATb NPON3BOAHbIE (DYHKLMW OOHOM NEPEMEHHON

- BbIYMCNATb HEOMNpeaeneHHble 1 onpeaeneHHble NHTerpanbl

- onpenenaTb Npefenbl YACNOBbIX NOCNe0BaTENbHOCTEN U Npeaenbl PyHKLUNIA
- HAX0AMTb NepBoobpa3zHble AN OYHKLMNIA OHON NepeMeHHO

-Bbl4MCNATb MHTErpan Pumana

-BbI4UCNATb YACTHbIE NPOU3BOAHbBIE (PYHKLINIA MHOTMX NEePEeMEHHbIX

-HAX04UTb SKCTPEMYM (PYHKLNIA MHOTMX NEPEMEHHbIX

3. OONTXeH BnageTb:

- YMEHVEM NPUMEHSTL METOABI ANcdEePEHUNANBHOrO NCHUCNEHNS NS UCCNELOBAHNS (OYHKLNIA
OOHOro NepPeMeHHOro

- TEOPETNYECKMMU 3HAHWSIMK MO TEOPUW Npedena YMCNoBO NocnenoBaTeNbHOCTY U npeaena
CPYHKLLMW, TEOPUM YNCNIOBbIX PSLOB, O HEONPELENEHHOM MHTErparne, B 06nactu eBkiMaoBOro
npocTpaHcTBa

- HaBbIKW OTbICKaHWNA Npenena Y1CcnoBon NOCnenoBaTenbHOCTU U npenena oyHKuuu;
AndpgoepeHUnpoBaHns PYHKLNW OOHOr0 NEPEMEHHOr0, HaxX0XAEeHUS 3KCTPEMYMOB PYHKLNA 0OHOM
N MHOTMX NepPEeMEHHbIX, BblYMCNEHNSA ONpeaeneHHbIX N HeonpeaeneHHbIX NHTerpanos.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:
- NPUMEHATb NONy4YeHHble 3HAHNA B cBoeu I'IpOCpeCCVIOHaﬂbHOVI 0eATeNnbHOCTHU

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AnCLMNIMHbI cocTaBnsieT 13 3a4eTHbix(ble) eanHunu(bl) 468 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUNMINHBI 3a4€T U 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO
2 ceMecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHEe/ MOAYNIO
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TemaTtuyeckuin nnaH AUCUUNINHBI/MOAYNA

CrtpaHnua 5us 17.

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens UX TpyA0eMKOoCTb Tekyuwiue doopmbi
N 'DMKAL(")I;I-;;:;HH/ Cemectp cemecTpa (B yacax) KOHTpOnNsi
Nek ImI1pal(wwecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
[MucbMeHHoe
1 Tema 1. Teopus 1 5 0 4 noMallHee
" |BELWECTBEHHbIX Yucen 3apaHve
Tema 2. Yucnosble Egﬁzmﬁggoe
2. [nocnenoBartenbHOCTU: 1 2 0 6 3anaHne
OCHOBHbIE MOHATUS
o [MncbMeHH
Tema 3. CsolicTBa nonﬁamieeoe
3. [4McnoBbIx 1 2 0 6 sananme
nocnenoBaTenbHOCTEN
[MncbMeHHoe
4 Tema 4. Npegnen 1 4 0 6 JoMallHee
" |[PyHKLMKM B TOYKE 3ajaHue
KoHTponbHas
abota
Tema 5. P
5. |HenpepblBHOCTb 1 4 0 2 Eg;;miggoe
JOYHKLUM B TOYKE 3anaHme
Tema 6. [MucbMeHHoe
6 OunddepeHunposaHune 1 4 0 10 noMallHee
" |dyHKUMM OOHOM 3agaHve
nepemMeHHon
Tema 7. NponssoaHbie Egﬁ;miggoe
7. v andpdpepeHumansi 1 3 0 5 3anaHme
BbICLUMX MOPSALKOB
Tema 8. OcHoBHblE [MucbMeHHoe
g [Teopewmbl 1 5 0 0 noMallHee
" [AndpdoepeHumnanbHoro 3apaHve
ncymcneHuns
lNncbMeHHoe
Tema 9. ®opmyna nomauiHee
9. [+2 1 5 0 6
Tennopa 3ajaHve
Tema 10. [MucbMeHHoe
10 I/IccneugBaHme 1 5 0 6 noMallHee
‘|pyHKUMI C NOMOLLbIO 3apaHve
NpPon3BoOHOMN
[MncbMeHHoe
Tema 11. ggzaa:JMHeee
11.|HeonpeneneHHbIn 1 3 0 3 KoHTponbHas
WHTerpan pabota
PerncTpaumnoHHblii Homep 914918 BAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl 1 yacbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 12 lNncbmeHHoe
12.|HeonpeneneHHbIn 2 0 0 10 ggg:ﬁ;eee
nHTEerpan
Tema 13. [MncbMeHHoe
13 OnpepeneHHblit 5 8 0 1 noMallHee
‘InHTerpan PumaHa v ero 3apaHve
cBoKcTBa
Tema 14. NHTerpan Eovﬁzmﬁ::oe
14.|Pumana kak qoyHKkuuns 2 3 0 3 3anaHme
BEpXxHero npegena
Tema 15. [MncbMeHHoe
15 ["'eomeTpuyeckune 5 3 0 v JomaliHee
‘InpunoxeHna nHTerpana 3ajaHve
Pumana
KoHTponbHas
Tema 16. ﬁaéoTa
16.|HecobcTBEHHDbIE 2 4 0 7 n gﬁ;mﬁ::c’e
WHTerpanbl
3anaHve
[MncbMeHHoe
17 Tema 17. EBkNnOoBo 5 4 0 0 JoMallHee
‘InpocTpaHcTBO 3ajaHve
Tema 18. lNpenen u MNucbmeHHoe
HenpepbIBHOCTL B nomatuiHee
18. €BKNNO0BbIX 2 4 0 2 3anaHve
npoCcTpaHCcTBax
Tema 19. HacTHble
NPOU3BOAHbIE U Eov'ﬁzmﬁ::oe
19.|amdpdpepeHunpyemMocTb 2 6 0 12 3anaHne
B €BK/INO0BbIX
NpPOCTpaHCTBax
MNucbmeHHoe
Tema 20. OkCTpemMyMbl ggz::];ee ©
20.|doyHKLNIA MHOTUX 2 4 0 12 K
nepemMeHHbIX OHTPONbHAas
pabota
Tema . Itorosas 1 0 0 0 g;ﬁgr eH
doopma KOHTpons
Tema . NToroeas 5 0 0 0 g;ig:' eH
doopma KOHTpons
Ntoro 72 0 108
PervncrpaumnoHHblii Homep 914918 DAEKTPOHHEH
Bl VHHBEPCHTET
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. Teopus BeLLeCTBEHHbIX Yucen
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MHoXxecTBa 1 UX CBOMCTBA, ornepauun Hag MHOXeCTBaMu, CHETHbIE MHOXECTBA M UX CBOWCTBA,
akcumomaTvka YMcnoBow NpsMoi, TOMONOrNs YUCNOBOW NPSAMON

naboparopHas pabora (4 yaca(oB)):

LencTtens Hap MHOXecTBamu, 06pasbl, NPoobpasbl, METOL MATEMATUYECKOW MHAYKLMMN, MOCTPOEHME
rpadouKoB B Pa3/IMYHbIX CUCTEMAX KOOPAMHAT

Tema 2. Yucnosble nocnenoBaTesibHOCTU: OCHOBHbIE NMOHSATUSA
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Yucnosble NocnenoBaTenbHOCTY: onpeaeneHne npeaena, NpUMepbl, aneMeHTapHble CBOMCTBA,
apudpmMeTUyeckne onepaunmn Hal CXoasWMMNCS NOCNen0BaTEeNbHOCTAMN.

naboparopHas pabora (6 4aca(oB)):

BbluncneHne npenenos YMCNOBbIX NOCNEO0BATENbHOCTEN MO ONPEeaEneHnto N C UCMONb30BaHNEM
apudoMeTn4eckmnx CBOMCTB

Tema 3. CBOMCTBa YMCNOBbLIX NMOc/ieaoBaTeNbHOCTEN
JNeKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

MOHOTOHHbIE NOCNENOBATENBHOCTY, IEMMA O BIIOXEHHbIX OTpe3kax, TeopeMbl Beliepwtpacca n
BonbuaHo-Beiepwrpacca, kputepuii Kowm cxoanmMocTn NocnenoBaTenbHOCTM, YACHO €.

naboparopHasi pabora (6 4aca(oB)):

BbiuncneHne npenena 41CNOBOW NocnenoBaTelbHOCTU C UCMOIb30BaAHNEM MOHOTOHHOCTU Y
OrpaHN4YeHHOCTN N prH,EI,aMeHTaﬂbHOCTI/I

Tewma 4. Npenen cpyHKLUM B TOUKE
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Mpenen yHKLMN B TOYKE: SKBMBANIEHTHOCTb ONpeaeneHnii, apudomeTmyeckne CBOMCTBa, Npenenb
MOHOTOHHbIX CPYHKLMIA, KpuTepuin Koww cylwectBoBaHMS npenena goyHKUMW, 3KBUBANEHTHbIE
ChYHKLWMM, 0-CUMBONINKA, 3aMeyatefibHble npenensi

naboparopHas pabora (6 4aca(oB)):

BbluncneHune npenenos oyHKUNA C MCNONb30BaHMEM CBONCTB M Yepes3 9KBMBANEHTHOCTH
Tema 5. HenpepbIBHOCTb (PYHKLIUM B TOYKE

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OnpegneneHne, cBoNCTBA OYHKLUMIA HENPEPDLIBHBIX B TOYKE, HEMPEPLIBHOCTb CNOXHOM OYHKLUN,
CBOICTBA (OYHKLIMIA, HEMPEPbIBHbIX HA OTPE3Ke, HEMPEPBLIBHOCTb 3/IEMEHTAPHbIX OYHKLWIA.

naboparopHas pabora (2 4aca(oB)):

WccnepoBaHmne doyHKUMM HA HEMPEPbLIBHOCTb

Tema 6. OudchdepeHumpoBaHme pyHKLUN OOHON NepeMeHHON
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

Mpon3BogHas PYHKLUM OQHOM NEPEMEHHON: ONPeneNeHne, BblYUCIEHNE MPON3BOLHbBIX OT
3NeMeHTapHbIX OYHKLMIA. KpuTepuii cylwecTBoBaHNS NPON3BOAHOM B TOUKe. MpaBuna BblYMCNEHNS
NPON3BOLHOI: NPOV3BOAHAS CyMMbl, MPON3BEAEHUS N HYACTHOrO; NPOU3BoAHas 06paTHON GOYHKLIMK;
NPON3BOAHASA CNOXHOW PYHKLNN.

naboparopHas pabota (10 yaca(oB)):

TexHuka omddepeHunpoBaHns

Tema 7. NpounssogHbie n andpchepeHUMranbl BbICLLUX NOPAAKOB

JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

MpounaeoaHble 1 andodoepeHLmansl N-ro nopsiaka , popmyna JleinbHmua; cBOMNCTBA.
naboparopHas pabora (5 4aca(oB)):

HaxoxaeHvne npon3BoaHbIX U AndpgoepeHuLmManos n-ro nopsaaka

Tema 8. OcHOBHble TeopeMbl andodpepeHunanbHOro NCYUCIIEHUNA
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Mporpamma ancumnnvHbl "MatemaTtnyeckuin aHanua"; 09.03.04 MporpaMmHas uHXeHepust; 4OLEHT, K.H. (aoueHT) Acxatos P.M.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OcHoBHble TeopeMbl anddpepeHLManbHOro ncuncnenns: teopema depma; Teopema Ponns,
Teopema Kowwn, Teopema JlarpaHxa, popMyna KOHEYHbIX NpupalleHmnin JlarpaHxa

Tema 9. Popmyna Tennopa
JIeKLMOHHOe 3aHsiTne (5 Yaca(os)):

dopmyna Tennopa ¢ octaToyHbIM YNeHOM B cpopMe JlarpaHxa n ¢ OCTaToO4HbIM YIEHOM B oOpMe
[MeaHo; Teopema 0 eaMHCTBEHHOCTM pasnoxXeHus rno cdoopmyne Tennopa; pasnoxeHue
aneMeHTapHbIX YHKLMIA No oopmyne MaknopeHa; BblYMCNeHNEe Npenenos ¢ NOMOLWbIO oopMybl
Tennopa. lNpasuno Jlonutans.

naboparopHas pabora (6 4aca(oB)):

PasnoxeHue coyHkuum no goopmyne Tennopa ¢ octatkom B doopMe NeaHo, BbluMCEHME NPenenos C
nomoLbio chopmynbl Tennopa v npasuna Jlonutans

Tema 10. UccnepoBaHne hyHKLUA C MOMOLLbIO MPOUN3BOLHON

JNIeKLMOHHOe 3aHsiTue (5 Yaca(oB)):

BospacTaHue u ybbiBaHne oyHKLMKN, TOYKN 3KCTPEMYMBI, BbIMYKNOCTb, TOYKN nepernbda, acumMnToThl.
naboparopHas pabora (6 yaca(oB)):

ViccnenoBaHune oyHKLMIA C NOMOLLbIO MPON3BOAHON U NOCTPOEHME rpadunkos

Tema 11. HeonpeneneHHbIW UHTErpan

neKuMnoHHoe 3aHsiThe (3 yaca(os)):

HeonpeneneHHbii MHTErpan: onpeneneHune, Teopema ob obwem Buae nepsoobpasHoii, CBOMCTBA
onpeaeneHHoro nHTerpana. IHTerpnpoBaHume ¢ NoMoLLbio 3aMeHbl NepeMeHHoin. Popmyna
WHTErpMpoBaHus no YyacTsm. PasnnyHble npueMbl MHTErpupoBaHns

naboparopHas pabora (3 yaca(oB)):

OCHOBHbIE METObl MHTErPUPOBAHUSA: 3aMeHa NEePEMEHHbIX U UHTErpUpPOoBaHKE No YacTsaM
Tema 12. HeonpeneneHHbIX UHTErpan

naboparopHas pabora (10 4aca(oB)):

BblYMCIEHNE HEONpPeaeneHHbIX UHTErpanos oT PYHKUNIA PasnnyHbIX TUMOB

Tema 13. OnpeneneHHbIn UHTerpan PuMaHa n ero ceoncrea

NeKuMoHHoe 3aHsiThe (8 yaca(os)):

OnpenenéHHblil MHTerpan Pumaxa: 3anayv, NpuBoasiume K NOHATUIO ONpeLeneHHoro nHTerpana,
onpegneneHne, HeobxoauMoe yCcnoBme MHTerpupyeMoct oyHkumn. iHTerpanbHele cymmbl Japby,
nx ceovicTBa. Kputepuit nHTerpnpyemocT coyHKUMmn. ApudomeTmyeckre CBOMCTBa, CBOMCTBA
MHTerpana, CBsi3aHHble C HepPaBEeHCTBAMW, TEOPEMA O CPeAHEM, NHTErpPUPYEMOCTb HEMPEPBIBHBIX 1
MOHOTOHHbIX CPYHKLNIA

naboparopHas pabora (1 yaca(oB)):

BblYMCNIEHNE OnpeeneHHbIX MHTerpanos no onpeneneHuio
Tema 14. UHTerpan PumaHa kak doyHKLUSI BepXHero npenena
JNIeKLMoHHOoe 3aHsitTne (3 4aca(os)):

WNHTerpan ¢ nepeMeHHbIM BEPXHUM NpeaenoM, CBOVCTBa (HEeNpepbiBHOCTb, ANGEePEeHLMPYEMOCTD,
CyllecTBOBaHMe nepsoobpasHomn HenpepbIBHOM cPyHKLUMK), hopMyna HbloToHa-J1einbHuua, 3amMeHa
nepeMeHHoN, (opMyna UHTErpMPOBaHUS MO YaCTSM

naboparopHas pabora (3 4aca(oB)):

BblyncneHne onpegneneHHbIX NHTerpanos C NOMOLWbIO OCHOBHbLIX METOO0B
Tema 15. N'eomeTpnyeckmne npunoxeHnsa uHterpana PumaHa
NeKunoHHoe 3aHsitTne (3 4aca(os)):

Mnowanb Kpl/lBOJ'II/IHGVIHOVI Tpaneunn B pa3nnyHbliX CUCTEMAX KOOpOUHAT, ONnHa Oyrn, nnowanb
NOBEPXHOCTU N obbeM Ten BpaweHun4

naboparopHas pabora (7 yaca(oB)):
Bbiuncnexue nnowann KpVIBOﬂVIHeVIHOVI Tpaneunn, onnuHy oyru, nnowann noBepxHoCTn m obbemoB
Tema 16. Hecob6cTBEHHbIE MHTErpanbl
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

MoHsATUEe HecoBCTBEHHOMO MHTErpana AByX TUMOB, CXOAMMOCTb HECOBCTBEHHOrO UHTErpana,
KpuTepwuii Koww, NpusaHaky cxoammMocTu

naboparopHasi pabora (7 4aca(oB)):

WccnenoBaHne HeCOBCTBEHHOrO MHTErpana Ha CX0AMMOCTb MO ONPELENEHNIO U C MOMOLLbIO
NPU3HaKoB

Tema 17. EBKNINA0BO NPOCTPAHCTBO
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

EBknnOoBo NpocTpaHCTBO : onpeneneHne, OCHOBHbIE CBOMCTBA; CKaNsipHOE NPOV3BedeHNE ;
CXOAMMOCTb MOCNenoBaTenbHOCTEN , CBA3b C NMO-KOOPANHATHOW CXOAMMOCTbIO; Teopema
BonbuaHo-Benepwtpacca. OTKpbiTbie 1 3aMKHYTbIe MHOXECTBA, VX XapakTepusauns B TepMUHax
nocnenoBaTenbHOCTEN, KOMNAaKTHbIE MHOXECTBa, KPUTEPWIA KOMMAKTHOCTY

Tema 18. Npepen n HenpepbIBHOCTb B €BK/INA0BbLIX MPOCTPaHCTBax
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

MNpenen otTobpaxeHUs B TOUKE, HEMPEPBLIBHOCTb B TOYKE, CBOMCTBA HEMPEPbIBHbLIX (RYHKLIMIA Ha
KOMMaKTHOM MHOXeCTBE

naboparopHas pabora (2 yaca(oB)):

BbluncneHue npenena otobpaxeHusl B To4Ke, UCCNeLoBaHNe 0TObpaxXeHuii Ha HENPEPbLIBHOCTb
Tema 19. YacTHble npousBoaHbie U auddepeHLUpyemMocTb B €BKJIMA,0BbIX NPOCTPaHCTBaXx
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

YacTHble NPon3BOAHbIE N AMEPEHLMPYEMOCTb 0TOBPaKEHWIA: ONpeLeneHne YacTHOM
NPOV3BOAHOWA, YCNOBUS ANGIPEPEHLMPYEMOCTN OYHKLIMM B TOUKE; AMDEePEHLMPYEMOCTb CNOXHOA
hyHKUMKW; AndocpepeHuman,\ n ero CBOMCTBa; oopMyna KOHeYHbIX npupalleHunii. Npon3soaHble 1
nnddoepeHLmanbl BbICWMX NOPSAKOB

naboparopHas pabora (12 yaca(oB)):

HaxoxaeHue 4acTHbIX NPOU3BOLHbIX U AUdIChePEHLMANOB, ANEEPEHLMPOBAHNE CNOXHbIX
oTobpaxeHuid, AnddepeHUNPOBaHNE HESIBHBIX (OYHKLINIA, 3aMeHa NepeMeHHbIX

Tema 20. kcTpeMyMbl PYHKLUIA MHOMMX NepeMeHHbIX
JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

SKCTPEMyMbl PYHKLIMIA MHOFUX NEePEMEHHbIX: HE0OX0AMMOE YCNOBME CyLWEeCcTBOBaHNS 3KCTpeMyMa B
Touke; oopmyna Telinopa, 4OCTATOYHbIE YCNOBME CyWECTBOBAHMS 9KCTPEMYMA B TOYKE.

naboparopHas pabora (12 yaca(oB)):

HaxoxaeHune aKCTpeMyMoB COYHKLMM MHOFMX NMEPEMEHHBIX, YCNOBHbIA 9KCTPEMyM, 3aaaqn Ha
MaKCUMYM 1 MUHUMYM

4.3 CTpyKTypa 1 comepXaHue camocTosiTeslbHoM paboTbl AUCLMNINHBI (MOOYNS)

Buaopbi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g&%ﬂ:;:g:;gﬁg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTYAEHTOB P
noaroToBK
] Tema 1. Teopus 1 ugﬂa?u:erg 10 JomaliHee
" |BEleCTBEHHbIX YU HK
L, cen 3anaHIs 3ajaHune
Tema 2. Yucnosble noaroToBK
) OAroroska JomallHee
2. |nocnenoBaTenbHOCTU: 1 JOMallHero 12 3anaHme
OCHOBHbIE MOHATUS 3a4aHuns
Tema 3. CBoiicTBa rnoaroToBka
3 A gomallHee
. |[4MCnoBbIX 1 JoMallHero 12 3anaHne
rnocnenosaTenbHOCTEN 3a0aHns
PeructpaumnoHHbiin Homep 914918 OBAEKTPOHHBIH
il VHUBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYAEHTOB P
4 Tema 4. MNpepnen 1 Hgﬂ;ﬂg:r'(g 12 noMallHee
" |dYHKLMKM B TOYKE 3a0aHMs 3ajaHne
noAaroToBK
OAroToeka noMallHee
JoMallHero 6
Tema 5. 3a0aHNs 3afaHue
5. [HenpepbiBHOCTb 1 OLrOTOBKA K
JOYHKLMN B TOYKE KOﬁTpOﬂbHOVI 4 KOHTpONbHas
paboTe pabota
Tema 6.
noAaroToBK
6 LdundbdepeHunposaHue 1 ngﬂaigerg 14 JomaliHee
" |[doyHKLMK OgHOW 3anaHNs 3apaHue
nepeMeHHoM
Tema 7. lNponssogHble noaroToBKa
7. v ondpdpepeHumansi 1 JoMallHero 10 g'ao,zgﬁmf ©
BbICLUMX MOPSAOKOB 3anaHus
Tema 8. OcHOBHble
NnoAaroToBK
g [Téopembl 1 ugﬂa?uﬁerg 14 JoMallHee
" |andodpepeHumanbHoro 3anaHus 3ajaHne
ncuyucneHns
noaroToBK
9 Tema 9. ®opmyna 1 ngﬂa?ugerc? 14 noMallHee
" |Tennopa sananms 3apaHve
Tema 10.
noAaroToBK
10 NccnenosaHuve 1 ugﬂaﬁugerg 10 noMallHee
"|PyHKLMIA C NOMOLLbIO 3anaHus 3apjaHue
NnpoV3BOOHOM
noaroToBKa
JoMallHero 4 fomalliHee
Tema 11. 3anaHus 3apaHve
11.|HeonpeneneHHbIn 1 OLIOTOBKA K
viHTerpan KoﬂTpoanom 4 KOHTPONBHAA
paboTe paGora
Tema 12. noaroToBKa
12.HeonpeneneHHbIn 2 JOoMallHero 6 ggz::];: ©
WHTerpan 3anaHus
Tema 13.
13 OnpepneneHHbiv 5 Hgﬂ;ﬂg:ﬁg 4 noMallHee
‘InHTerpan PumaHa v ero 3anaHms 3apaHve
cBoKncTBa
Tema 14. VIHTerpan noaroToBKa
14.|PvmMaHa kak goyHKumns 2 JoMallHero 2 ggza?:JMHeee
BEPXHero npegena 3anaHus
Tema 15.
noaroToBK
15 "eomeTpuyeckme 5 Agﬂaﬁugerg 5 noMallHee
‘InpunoxeHus nHterpana 3ananms 3apaHve
Pumana
PervncrpaumnoHHbIi Homep 914918 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
n
OAroToBKa noMawHee
JoMallHero 2
Tema 16. 3anaHNs 3ajaHve
16.|HecobcTBEHHbIE 2 NOATOTOBKA K
WHTerpanbl o
P KOHTPOSIbHOW 5 Kgg;ggnb"'aﬂ
paboTe P
17 Tema 17. EBknnOoBo 5 Hgﬂ;cﬂg::fg 4 noMallHee
‘InpocTpaHcTs
POCTPaHCTBO 3ananms 3apaHve
Tema 18. Npenen n noaroToBka
18 |HEMPEPBIBHOCTL B 5 LOMAWHEro 4 JoMallHee
‘leBknnooBbIX 3anaHus 3agaHue
npocCTpaHcTBax
Tema 19. HacTtHble
NPOV3BOOHbIE U noAroToBKa
19.|andpdoepeHuUmnpyemocTb 2 JomatiHero 12 gaozgﬁmfe
B €BK/INLAOBbIX 3anaHus
NpPOCTpaHCcTBax
NOAroToBK
OlroroBka JoMallHee
JoMallHero 2
Tema 20. OkcTpeMyMmbl 3afaHve
o 3agaHus
20.|doyHKLUNA MHOrMX 2 HOLrOTOBKA K
nepeMeHHbIX 5
P KOHTPO/bHOW 8 Kgg;gganaﬂ
paboTe P
Ntoro 180

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4eHne NpoucxoanT B oOpMe NEKLIMOHHBIX U MPaKTUYECKMX 3aHSATUI, a TaKXe CaMOCTOSITENbHON
paboTbl CTYIEHTOB.

TeOpeTI/I‘-IeCKI/IVI martepuan nanaraetcsa Ha nekuyumsx. an/I‘-IeM KOHCNEKT nekuun, KOTOprI7I OCTaeTca y
CTyaeHTa B pe3ynbTaTte npocnywmnsaHna nekunm He MoXeT 3aMEeHUTb yqe6an<. Ero uenb -
popmynnpoBkKa OCHOBHbIX yTBEp)K,EI,EHVIVI n onpeueneHMVl. I'IpocnyLuaB nekuuto, nosie3Ho
03HaKoMMTbCS ¢ Bonee I'IO,EI,pO6HbIM N3JNI0OXKEeHNeEM MaTtepumana B yqe6H|/||<e. Cnuncok nmtTepartypbl
pasneneH Ha OBe Kateropuun: HeobxoAUMbIA NS cOayn aK3aMeHa 1 3a4eTa MUHNMYM W~
AOOMOJIHUTENbHaA nutepartypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBlafeHne TeopeTnieckmm MaTepranom, Ho 1
NoNyYyeHne NPakTUYeCKNX HaBbIKOB ANns bonee rnybokoro NOHMMaHNS pasnenos AUCLUUMANHLI
"MartemaTtnyeckumii aHanm3 1" Ha OCHOBe peleHns 3aa4 U ynpaxHeHun, UnnioCTPUPYOLWNX
LOKa3blBaEMblE TEOPETUYECKMNE MONOXEHUS, a TaKXe pa3BuTe abCTPakTHOrO MbIWIEHNS U
CMOCOBHOCTM CaMOCTOATENBHO [0Ka3blBaTb YACTHbIE YTBEPXAEHNS.

CamocToaTenbHas pa60Ta npeannonaraetT BblNONMHEHWE JOMallHNX p8.60T. npaKTI/I‘-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4YeHbl 014 yKa3aHnsa obwwmx MetToooB peweHnsa 3anad
onpegeneHHoro Tuna. 3aerI'IVITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOATENbHON pa6OTbI.

Kpome Toro, camoctosTenbHas paboTa Bk/oyaeT NOAroTOBKY K ak3aMeHy 1 3a4yeTy. [pu noarotoske
K chadye ak3ameHa 1 3a4eTa Becb 06beM paboTbl peKOMEHAYeTCS pacnpenensite PaBHOMEPHO Mo
LOHSIM, OTBEEHHbIM L1151 MOArOTOBKM K 9K3aMeHy 1 3a4eTy, KOHTPONIMPOBaTb KaXablid OeHb
BbiNonHeHus paboTbl. Jlydwe, ecnv MOXHO NepeBbINONHUTL NnaH. Toraa Bcerna byneT peseps
BPEMEHMN.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Teopus BeLLLEeCTBEHHbIX Yucen
noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

PeweHne 3agay no Teopnn MHOXeCTB, METOL mMaTeMatn4yeckom MHOYKLUNN, NOCTpOEeHmne 3CKN30B
KpuBbIX

Tema 2. Yucnosble nocnenoBaTeibHOCTU: OCHOBHbIE MOHATUSA
[oMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

PeweHune 3anay Ha Bbl4UCIEHME NPeaEnoB NocnenoBaTeibHoCTU
Tema 3. CBOoMCTBa YACNOBbIX NOCNenoBaTelbHOCTEN
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

PeweHwve 3apnay Ha BbluMCIeHME Npenenos NocnenosareibHoCT C UCMONb30BaHMEM CBONCTB
Tema 4. lNpenen oyHKLUU B TOUKE

[oMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

PeweHune 3anay Ha BblHUCIEHME NPEOENOB PA3NNYHbBIX GOYHKLUWIA
Tema 5. HenpepbIBHOCTb PYHKLIUN B TOUKE

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PeweHne 3anay Ha HENPEPbLIBHOCTb (OYHKLMM B TOYKE
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

1. Haiitn npenen nocneposatenbHocTu 2. Hantn npeaen opobHo-paumoHanbHoin dpyHkumm 3. Haitn
npenen TPUroHOMeTprYecKon pyHkumn 4. Hantv npenen TpaHcUeHAEHTHOM qoyHKumMK 5. HanTtn
npenen nokasarenbHO-CTENEHHON QOyHKLNN

Tema 6. OudbchepeHumpoaHme chyHKLUN OQHON NepeMeHHOU

LoMallHee 3aaHune , NPUMepPHbIE BONPOCHI:

PeweHwve 3anay Ha Bbl4MCNIEHNE NPON3BOAHbIX

Tema 7. NMpoussogHbie n audpcepeHumansl BbICLLUUX NOPALKOB

LoMaluHee 3afaHune , NpUMepHbIE BONPOCHI:

PeweHne 3anay Ha BblMMCNEHNE NPON3BOLHBIX 1 ANGGEPEHLMANOB BbICWINX MOPSOKOB
Tema 8. OcHOBHble TeopeMbl audpcpepeHLanbHOro MCYNCNEHUs

LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

PeweHne TeopeTn4eckux 3agay Ha NCnonb3oBaHMEe OCHOBHbIX TeopeM auddepeHunanbHoro
NcHNCneHns.

Tema 9. Popmyna Tennopa
JoMalHee 3agaHune , NpuMepHble BOMPOCHI:

PeweHne 3anay Ha Bbl4MCNEHNE NPEaEnoB C UCNOb30BaHNEM OOPMy bl Telnopa u npasuna
Jlonutans.

Tema 10. UccnepoBaHne hyHKLUA C MOMOLLbIO MPOU3BOOHON
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

PeweHve 3apnay Ha uccnenoBaHme oyHKUUIA 1 NOCTPOEHUE rpadonkos
Tema 11. HeonpeneneHHbIW UHTErpan

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

BbluncneHne npoctenwmx HeonpeneneHHbIX MHTerpasnos
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. Hantn nponseogHyto oyHKumMm 2. Pasnoxumntb goyHKUMO No doopmyne Tennopa 3. Beluncnutb
npenen PyHKUMK, pasnoxme ee no cpopmyne Tennopa 4. Hantu npenen oyHKUUM No npasuny
INonutans 5. ccnepoBatb PyHKLMIO 1 MOCTPOUTL rpadouk

Tema 12. HeonpeneneHHbIn MHTErpan
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JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

BblYMCIEHNE HeonpeaeneHHbIX MHTerpanos oT PYHKUMIA pasnnyHbiX TUMOB
Tema 13. OnpepneneHHbIn UHTEerpan PuMaHa n ero cBoncrea

JoMallHee 3afaHune , NpuMepHble BOMpOoCHI:

elleHve TeopeTnHeckunx 3anad Ha onpeneneHve nHterpana Pumana

Tema 14. UHTerpan PumMaHa Kak cpyHKLUMSA BepXHero npegena
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

BbluncneHue nHterpana Pumana ¢ nomouwbto doopmynbl HotoToHa-JeinbHmua
Tema 15. F'eomeTpuyeckue NpUNoXeHUsa UHTerpana PumaHa

JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

Bbl4MCNIEHME NOWAaAN KPUBONMHEHOM Tpaneuun B pasfinyHbiX CUCTEMAX KOOPAMHAT Bbl4UCEHME
LJIVH Oyr KPUBbIX, MAowWanein NnoBepxHoCTN 1 06 beMOB TEN BPaLLEHUS

Tema 16. Hecob6cTBEHHbIE MHTErpasbl

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

NccnenoBaHne HECOOCTBEHHBIX MHTEMPANOB Ha CXOAUMOCTb
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. BbluncneHne HeonpeneneHHoro MHTerpana ¢ noMoLbio 3aMeHbl NepeMeHHbIx 2. BeluncneHne
HeonpeaeneHHoro NHTerpana ¢ NoMoLWbo OopMy bl MHTErPUPOBaHMS MO YacTsm 3. BoluncneHne
HeonpeaeneHHOro NHTerpana ¢ NoMOLWbIO pPasnnyHbiXx MeToaos 4. iccnenoBaHne HeCOOCTBEHHOMO
MHTEerpana Ha cxoamMmocTb 5. BbelumcneHne nnowanm nnockoin purypbl 6. BeluncneHne oivHbl oyru

Tema 17. EBKNIMO0BO NPOCTPaHCTBO

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

TeopeTnyeckme 3anaym Ha OCHOBHbIE NMOHATUS €BKNNA0BA NPOCTPaHCTBA

Tema 18. lNpenen n HenpepbIBHOCTb B €BK/INA0BbIX NPOCTPaHCTBax

JoMallHee 3aaaHune , NpuMepHble BONpPOCHI:

PeweHune 3apay Ha BbluMCIEHVE NPeaenoB 0TobpaxXeHuii 1 nccnenoBaHMe Ha HEMPEPbIBHOCTb
Tema 19. YacTHble npoussogHblie U audpcpepeHLMpyeMoCTb B €BK/IMO0BbIX MPOCTPaHCTBaX
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

HaxoxaeHune yacTHbIX NPOU3BOAHBLIX MEPBOrO M BTOPOro NOpsAKa, HaxoXaeHne amdepeHLmanos,
BblYMCNIEHME KacaTeNbHOro 0TObpaxeHns ans CNOXHbIX 0TOOpaxXeHuiA, 3aMeHa NEPEMEHHbIX B
00bIKHOBEHHbIX AMhpepeHLManbHbIX YPaBHEHNSX BbIPaXEHUSX, COAEPXallnX YacTHbIE
NPON3BOIHbIE

Tema 20. 3kcTpeMyMbl PYHKLMA MHOTMUX NepeMeHHbIX
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

HaxoxaeHne aKCTpeMyMoB (OYHKUUI MHOMMX NepeMeHHbIX. PelweHne 3anay Ha YCNoBHbIA 9KCTPEMYM
N HA MAaKCUMYM N MUHUMYM

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1. HainTn yacTHble Npon3BOAHbIE NEPBOro N BTOPOro nopsaka (B SsBHOM Buae) 2. Hantu yactHble
NPON3BOLHbIE (PYHKLMM, 3a8aHHON HesBHO.\ 3. Npeobpa3oBaTb BbipaXkeHNe C NOPMOLLbIO 3aMEHbI
nepemMeHHon 4. HainTtn akcTpemMyMbl OYHKLUMM OBYX UK TPEX NepeMeHHblx 5. HaiTn Hambonbwee nnn
HavMeHbLee 3HaYeHNe OYHKLMM HA KOMMAaKTHOM MHOXECTBE

Tema . UToroesasi popma KOHTpons
Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy 1 9K3aMEHY:

[MporpamMma ak3ameHa.
1 cemecTp

|. BBepeHue B aHanus.
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MHoxecTBa. Onepaunn Han MHoxecTBaMu. PyHkums. Obpas 1 Npoobpas MHOXeCTBA NpW
oTtobpaxeHunn. bruekuusi. PaBHoMolHble MHOXecTBa. CYeTHble MHOXECTBA 1 UX CBolcTBa. [ padumk
4MCNOBOV GoyHKLMUN. PyHKUMK, 3a8aHHble HesiBHO. ObpaTHas oyHKUMS. MOHOTOHHAS CPYHKUMS U
obpaTtHas kK Heit. Onepauunn Hag YACNOBBIMU CPYHKLNSIMU.

AkcromaTtnyeckoe ornpegeneHne 4enCTBUTENbHbIX Ycen. ToYHas BEPXHSAS U TOYHAS HUXHAS rpaHu
4MCNOBOro MHOXeCcTBa. XapakTepuUcTn4eckoe CBOMCTBO TOYHOW BEPXHEN rpaHn. Tononorus
4MCNOBOW NPSAMOMN (OKPECTHOCTU, MPOKOSIOTbIE OKPECTHOCTU, OTKPbITbIE U 3aMKHYTble MHOXECTBA,
npenenbHbie U N30/IMPOBaHHbIE TOYKM MHOXeCTBa). Teopema Beiepwrpacca. PacwupeHHas
yucnosas npsimas.

Mpenen uncnoson nocnegosatenbHocTW. MNoanocnenosatenbHOCTb. CBONCTBO
noanocnenoBaTenbHOCTEN CXOASWENCa NOCNef0BaTENbHOCTU. DNeMeHTapHble CBONCTBA nNpeaena
nocnenoBaTenibHOCTU (€4MHCTBEHHOCTb, CBOMCTBO "3aXaToin" nocnenoBaTenbHOCTH,
OrpaHMyYeHHOCTb CXOASWENCS NocnenoBaTebHOCTN, apugmeTmyeckme ceonctea). CxoamMocTb
MOHOTOHHbIX OrpaHMYeHHbIX NocnenoBaTenbHOCTEN. JleMMa O BNOXEHHbIX OTpe3kax. Teopema
bonbuaHo-BeepTpacca o CywecTBoBaHUN CXo4sWencs nognocnenosarenbHoOCTN. HYueno e.
dyHpoaMeHTanbHble NnocnenosartenbHoOCTU 1 Kputepuin Kown. Teopema KaHTopa 0 HECYETHOCTU

MHOXeCTBa AeNCTBUTENbHBIX Yncen. [1penenbl B paclmpeHHOn YNCNOBOW MPSMON.

Mpenen oyHKLUMKN B TOYKe. DKBMBANIEHTHOCTb onpeaeneHuin. CeolicTea npenena: eAMHCTBEHHOCTb,
CBOMCTBO "3axarton" oyHKUUKN, OrpaHUYeHHOCTb (PYHKLUUM B OKPECTHOCTM TOYKN CYLL,ECTBOBAHUS
npenena, apugmeTmyeckme CBONCTBa, kKputepun Koww cywectBoBaHWS rnpenena oyHKUUN B TOYKE,
CBOWCTBO COXpaHeHus 3Haka. [1epBblii 1 BTOPOM 3aMedaTesibHble npenensl. ACMMNTOTMYecKme
paBeHCTBA. DKBMBANEHTHblE doyHKUMN N X cBocTBa. OCHOBHbIE 9KBMBANEHTHOCTH.

HenpepblBHOCTb GoyHKUMKN B To4Ke. CBOMCTBA HENPEPbLIBHbIX B TOYKE PYHKLIMIA: OrPaHNYEHHOCTb B
OKPECTHOCTWN TOYKM HEMPEPbIBHOCTU, COXPaHEHNe 3Haka, apudoMeTn4eckne CBomnCTBa,
HenpepbIBHOCTb cyrnepno3uuun. Tovkn paspbisa. CBOCTBA HENPEPLIBHOM HA OTPE3KE GOYHKLMK:
OrpaHN4YEeHHOCTb, OOCTUMXEHME TOYHbIX rpaHer, obpauweHne yHKLUN B HyNb, CBONCTBO
NPOMEXYTO4YHbIX 3Ha4YeHU. PaBHOMepHasa HenpepbiBHOCTb. JleMma 0 noanocnenoBaTeibHOCTU.
HenpepbIBHOCTb 06paTHON PYHKLUN.

[l. OndpdpepeHumpoBaHme.

KacarenbHas k kpmsoW. dudbdpepeHumpyeMocTb oyHKLUMM B Touke. OnpeneneHme npon3BoLHON
doyHKUMK B Touke. KacatenbHoe otobpaxeHue. dudpdpepeHuman oyHKLUN 1 ero reoMeTpuyeckuil
cMbicn. OoHO3HaYHas onpeneneHHoOCTb NPON3BOLAHON. ApnUMeTUYECKE CBOMCTBA onepaLmm
anpgpepeHumpoBanns. dudbdpepeHunposaHme cynepnosmumm pyHkumin. dudodepeHumnposaHme
obpaTHol hyHKUMK. Tabnuua Npon3BOAHbBIX ANEMEHTAPHbIX PYHKLUMIA. [Tpon3BoaHbIE 1
angodgoepeHumansl Boicwunx nopsakos. dopmyna JlenbHmua. OCHOBHblE TEOPEMDI
anpgoepeHumanbHoro ncuncneHns: teopemol Ponnga n Kown, goopmyna Jlarpanxa. lNpasuno
INNonutang. ®opmyna Tennopa ¢ octatkoM B goopme JlarpaHxa. JlokanbHas goopmyna Tennopa.
EOMHCTBEHHOCTb NpeacTaBneHns oyHKLUN nokanbHom cpopmynoi Tennnopa. @opmynbl Tennopa ons
OCHOBHbIX 3leMeHTapHbIX pyHKLMIA. Bo3pacTtaHne u ybbiBaHne doyHKLMIA Ha oTpeske. Heobxoanmoe
YCNOBUS NOKanbHOro akcTpemyma. [loctatoyHble yCnoBme NoKanbHOro SKCTpemyma (2 ycnosus).
BbinyknocTb KpuBoW B To4Ke. Toukn nepernba. ACUMNTOTHI.

MoHaTHe nepBoobpasHol 1 ee CBOWCTBA.
2 cemecCTp
[Mporpamma sk3ameHa.
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3apaya, npusogsawWwme K NOHATUIO uHTerpana Pumana. OnpenenerHns nHterpana Prumana (Ha a3blke
nocnegnoatenbHocTeil, Ha siabike "l - D"). HeobxoauMoe yCnoBue MHTErprupyeMocTi OYHKLUMN.
MHoxecTBa neberoeoii Mepbl Hynb 1 UX cBOCTBA. Teopema Jlebera (chopMynmpoBka).
NHTerpupyemocTb MOHOTOHHOW (byHKUMK. CBOMCTBA MHTErpana PruMmaHa: nMHENHOCTb,
WNHTEerpupyemMocTb npounsseneHus n moayns. CBONCTBO aganTUBHOCTM UHTerpana Prmana
OTHOCUTENBHO 06nacTn MHTErpmpoBaHunsi. CBOMCTBa UHTErpana, CBA3aHHble C HEPaBEHCTBAMM.
Teopema o cpenHeM. CBOMCTBO HENPEPLIBHOCTM MHTErpana Kak goyHKUUN CBOEro BEPXHEro
npenena. Teopema o cywectsoBaHuM nepesoobpasHoii. dopmyna HototoHa-JleinbHmua. dopmyna
WHTErpupoBaHns Mo 4acTsM 1 3aMeHa nepeMeHHon B nHterpane PumaHa. BepxHuin n HUXHWIA
nHTerpansl Japby n nx ceoiictea. Kputepuii apby MHTErPUPYEMOCTM CPYHKUMIA. VIHTErpmpyemocTb
HenpepbiBHOM (PyHKLUMW. [ eoMeTpuyeckne npunoxeHus naterpana Pumana.

HecobcTtBeHHblE MHTErpansl: onpeaeneHne, CBOMCTBa, kputepuii Kowu, doopmyna
HbtloToHa-JlenbHumua. ViHterpansl oT HeoTpuuaTtenbHbIX (OYHKUMIA: NPU3HAKn cpaBHEHNS. ABCONIOTHO
cxopswmecs nuterpansl. MNpusnaku Oupuxne n Abens.

EBknnaoBbl npocTpaHcTea (OCHOBHbIE MOHATMSA). TONONOrNs eBkNnaoBa NPOCTPaHCTBA.
KoMnakTHble MHOXeCTBa B €BKINAO0BbLIX NPOCTPaHCTBaX. Kputepuin KOMNakTHOCTK, Teopema
Benepuwrpacca. BektopHble nocnenosaTenbHOCTU. XapakTepuaauns 3aMKHYTbIX MHOXECTB 1
npenenbHbIX TOYEK B TepMUHAX rnocnenosarensHocTen. Teopema bonbuaHo-Belepwtpacca.
Mpenen otTobpaxeHus B TO4Ke, PaBHOCWUIbHOCTb ONpeaeneHnii, ceoicTea. HenpepbiBHble
oTtobpaxeHnsi. CBONCTBa HENPEPBIBHbIX PYHKLMIA HA KOMNAKTHBIX MHOXECTBaX: OFPaHNYeHHOCTb U
paBHOMepHas HeNnpepbIBHOCTb, AOCTUXEHNE TOYHbIX rpaHer, OOCTUXEHNE NPOMEXYTOYHbIX
3Ha4YeHui.

NuHenHbie oTOBpaxeHns B €BKIMO0BbIX MPOCTPaHCTBAxX U NX NpeacTaBneHne MaTpuLeil.
Obpatumble nuHelHble oTobpaxeHns. Hopma nmHeHoro otobpaxeHus 1 ee CBOWCTBA.
KacartenbHoe oTobpaxeHune 1 ero CBOMCTBa: 0AHO3HAYHOCTb, HEMPEPbLIBHOCTb
ANGPGEPEHLMPYEMOro 0TObpaxeHUs, AMdEEPEHLMPYEMOCTb CNOXHOW OYHKUMUN. HacTHble
npon3eogHble. Martpuua Skobu, popmyna NonHoM NPoOn3BOAHON. ApudoMeTn4eckne CBOMNCTea
OYHKLMIA MHOTMX NepeMeHHbIX. Ycnosmsa andpdepeHumnpyemoctu otobpaxeHmin. KacatenoHas
nnockocTb. HenpepbiBHO andpdpepeHumpyembie oTobpaxeHus. HenpepbiBHbIE BEKTOP-CYHKLNW.
WHTerpan o1 HenpepbIBHOM BEKTOP-(PyHKLMN. HeobxoauMoe ycnoBue nokanbHOro aKCTpemMyma.
OueHoyHas chopmyna JlarpaHxa. HacTHble NPon3BOOHbIE BbICWINX NOPSAKOB. Teopema o
HEe3aBUCUMOCTM YaCTHbIX NPOMN3BOAHbIX OT Nopsaaka andpdepeHumposaHms. JJoctaTtouHble ycnosus
NoKanbHOro 3KCTpemyMma.

7.1. OcHOBHas nuTeparypa:

1. Oy6posuH B.T. Jlekuun no matematnyeckomy aHanuay. HYactb 3. - KasaHb: KasaH. yH-1, 2014. -
166 c.

http://libweb.kpfu.ru/ebooks/publicat/0-805700.pdf

2. Kyopsisues J1.4., Kytracos A.Ll., Yexnos B.W., WabyHnH M.N. C6opHMK 3aaad no

maremartmnyeckomy aHanuay. Tom1. lNpenen. HenpepbiBHOCTb. OuddpepeHumnpyemocTnb. - M.:
duamatnut, 2010. - 496 c.

9BC NMaHb': http://e.lanbook.com/view/book/2226/

3. Kyopssues J1.1., Kytacos A.L., Yexnos B.W., lWabyHuH M.N. C6opHMK 3aaay no
maTematmnyeckomy aHanuay. Tom 2.HTerpansl. Pagpl. - M.: ®dusmatnuT, 2009. - 504 c.

OBC NMaHb': http://e.lanbook.com/view/book/2227/

7.2. lononHutenbHasa nuteparypa:

1. durteHronbl, .M. OcHoBbl MaTemMaTnyeckoro aHanmaa. Yactb 2. - Cl16.: JlaHb, 2008. - 464 c.
9BC NMaHb': http://e.lanbook.com/view/book/411/
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2.3no6buHa C.B., Mocuuenbckas J1.H. MatemaTtnyeckunini aHanna B 3afadax 1 ynpaxHeHusx. - M.:
®dusmatnut, 2009. - 360 c.

9BbC NaHb': http://e.lanbook.com/view/book/2377/

3. 3opuny B.A. MaTtemaTtuyeckuin aHanus 3agad ectectso3HaHus. - M.: MUHMO, 2008. - 136 c.
OBC NMaHb': http://e.lanbook.com/view/book/9343/

4. Cnueak M. Matematnyecknii aHanna Ha MHoroobpasausx. - C6.: JlaHb, 2005. - 160c
9BC NMaHb': http://e.lanbook.com/books/element.php?pl1_id=377

7.3. UHTepHeT-pecypcChbl:

EctecTBeHHO-Hay4HbI nopTan - http://en.edu.ru/

Kpatkuin cnpaBoyHuK no maremaTuke - http://matembook.chat.ru/

mMaremaruyeckui nopran - http://www.allmath.com/

obpasoBartenbHbIi MaTeEMaTUYECKMA caiiT. - http://www.exponenta.ru/

CaiiT ¢ y4ebHbiMM MaTepranamm no MateMaTn4eckmm gucumniamHam - http://www.math.ru/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "MaTtematmyeckmin aHanna" npeanonaraet UCNOMb30BaHNE CRenyoLWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYaeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CIPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnoanyeckme n3gaHus n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Nekumm n npakTnyeckme 3aHATUSA No AUCLMNAMHE NPOBOAATCS B ayANTOPUX, OCHALEHHON AOCKOM U
MenoM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuto 09.03.04 "TporpaMmHas nHxeHepus" n NPogouio NOAroToBKU TexHonormm
pa3paboTkn MHPOPMALIMOHHBIX CUCTEM .
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" 201 __r.
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