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MaremMaTtnyeckom CTaTUCTUKN oTaeneHne npuknagHom MaTeMaTukm 1 MHpopMaTuku |
Ekaterina.Turilova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

MartemaTtnyeckuii aHanmn3 - 3To OANH U3 OCHOBHBIX KYPCOB, eXallyX B OCHOBE COBPEMEHHOIO
obpasoBaHus. B pamkax aToro kypca npeanonaraetcsi pacCMOTPETh Takue ero pasfenbl, Kak Teopus
npenenos, Npeaen v HeNMpPepbIBHOCTb GOYHKUNW, ANdddEPEHUMANbHOE Y MHTErpanbHOe NCYMCeHe,
nccnenoBaHne PYHKUMIA C MOMOLLbIO NMPOU3BOAHbIX.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucuunnnHa BkntodeHa B pasaen " b2.65.1 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasosaTtenbHol nporpammbl 090900.62 VHdopmaumnoHHas 6e30MacHOCTb U OTHOCUTCS K 6a30BO
(obwenpodheccroHanbHoi) yacTn. OcBanBaeTcs Ha 1 Kypce, 1, 2 ceMecTpbl.

JaHHas gucumnnmHa OTHOCUTCA K O6U.l,eI'IpOCpeCCI/IOHaﬂbeIM ancunnnnHam.

YunTaeTtcs Ha 1 Kypce B 1 cemecTpe AN CTyAeHTOB 0byyatoWwmxcs no HanpasneHnto
"dyHOameHTanbHas nHopMaTuka u MHPOPMaLIMOHHbIE TeXHoNnornm".

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNeTEHUNN:

PacwmcpoBka
npuobpeTaeMor KOMNeTEeHLUN
CMOCOBHOCTM MCMONb30BaTb OCHOBHbIE 3aKOHbI
OK-10 €CTEeCTBEHHOHaY4HbIX OUCLMMNVH B NpOodpeccnoHanbHowm
(oémeKyanyprle OEeATENbHOCTU, NMPUMEHATb METOAbl MATEMATNYECKOIo aHanmsa
KOMI'IeTeHLI,I/II/I) n MooennpoBaHud, TeopeTnd4eckoro n sKkCnepmnMmeHTanbHOro
nccnegosaHus

Mk1cnocobHOCTb NPUMEHSITb B NPOPECCUOHANBbHON
L0EesITeNIbHOCTU COBPEMEHHbIE SI3bIKW MPOrpaMMNPOBaHUS 1
AK-1 A3blkn 6a3 AaHHbIX, METO40NOMMN CUCTEMHOW MHXEHEePUN,
CUCTEMbl aBTOMATM3aUUN NPOEKTUPOBAHWNS, 3NIEKTPOHHbIE
O6MOBNNOTEKM N KONNMEKLUU, CeTEBbIE TEXHONOrMK, OMbnnoTekn n
nakeTbl MPOrpaMMm, COBPEMEHHbIE MPOPECCMOHANbHbIE
cTaHaapTbl MH(POPMALIMOHHBIX TEXHONOMUIA (B COOTBETCTBMMN C
npodpunnsaumen)
CMOCOBHOCTb MOHMMATbL 1 NPUMEHSITb B MCCEA0BaTENbCKON 1
NPVKNanHON [EesTENbHOCTN COBPEMEHHbIA MaTEMATUYECKUIA
AK-4 annapar, doyHAaMeHTanbHble KOHLENUNA N CUCTEMHbIE
METOL0/I0rNKN, MeXAyHapoAHble U NPOdeCcCUoHaNbHbIe

Lncpp komneteHLUN

(npodpbeccmoHanbHble
KOMreTeHuunn)

(K';%?_Icgfg:xﬁ;f"b%'e cTaHmiapTbl B 06nacTy MHAPOPMALMOHHBIX TEXHONOM A,
CNOCOBHOCTb MCMONb30BaTb COBPEMEHHbBIE MHCTPYMEHTASbHbBIE
N BblYMCNIUTENbHBbIE CPeacTBa (B COOTBETCTBUN C
npocomnuaaumnen)
CNOCOBHOCTb NPUMEHSATL HA NPAKTUKE MEXAYHAPOLHbIE U
MK-7 npogoeccnoHarnbHble cTaHaapTbl NHOPMALNOHHBIX
(npodpeccunoHanbHble TEXHONOrMi, COBPEMEHHbIE NapaanrmMbl U METOLONOM NN,
KOMMeTeHuun) NHCTPYMEHTalbHbIE N BbIYUCITUTENbHbIE CPeACTBa (B

COOTBETCTBMUN C MPOCPUIEM NOATOTOBKN)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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 PYHKLWIA OLHOW NepeMeHHON

2. IONXEH yMeTb:

- BbIYNCNATb NPON3BOAHbIE (PYHKLMM OOHOV NEPEMEHHOW

- BbIYUCNATb HeonpeaeneHHbIe N onpeaeneHHbIe NHTerpanbl

- onpenenaTb npenenbl YUCNOBbIX NOCNef0BaTENbHOCTEN 1N Npenensl PYHKUNIA
3. OONXEH BnaneThb:

- YMEHUEM NPUMEHSATb METOAbLI AMDPepeHUMANbHOr0 NCYUCIEHNS ANS UCCNELOBAHUS (PYHKLIWIA
OZIHOrO NEpPEMEHHOro

- TEOPETUYECKMMU 3HAHWSIMM MO TEOPUW Npedena YMCNOBO NocnenoBaTeNbHOCTY U Npeaena
CPYHKLMM, TEOPUM YUCNOBBIX PSAOB, O HEOMPEAENEeHHOM MHTerpane

- HaBbIKW OTbICKaHWNA Npeaena Y1CcnoBon NocnenoBaTenbHOCTU U npenena oyHKuuu;
andpdepeHunpoBaHmsa PyHKLNW O4HOIr0 NepeMeHHOro, HaxoXaeHns 3KCTPeMyMOB

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
- NPUMEHSATb NONYYEHHbIE 3HAHNS B CBOEW NPOGIECCNOHANBHOW AeATENBHOCTM

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABASET 7 3a4eTHbIX(ble) eanHuu(bl) 252 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 3a4eT B 1 ceMecTpe; aKk3aMeH BO 2 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs onycka K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS

Buabl n yacobl
ayAuTOpHOM paboThbl,

Paspnen
Hepens VX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUSA paborbl
JomMaliHee
1 Tema 1. Teopus 1 7 0 4 3apaHue

" |BeleCTBEHHbIX Yyncen
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA paﬁoTbI
Tema 2. Yucnosble nomailHee
2. |nocnenosartenbHOCTN: 1 2 0 2 3apaHuve
OCHOBHblE NOHATUSA
Tema 3. CsoiicTBa nomaiiuHee
3. [4MCNoBbIX 1 2 0 2 3agjaHue
nocnenoBaTe/ibHOCTeN
MallH
4.|Tema 4. lpenen 1 4 0 8 |oanamme
" |dYHKLMKM B TOYKE
KOHTpONbHas
Tema 5. paboTta
5. [HenpepbiBHOCTb 1 3 0 4 JoMallHee
JOYHKLUM B TOYKE 3ajaHue
Tema 6.
MallH
6 AvcdeEpeHUNPYEMoCTs 1 5 0 8 ggu:Hmeee
" |doyHKLUMKM ogHOM
nepeMeHHoun
Tema 7. [pon3soaHbie JomatuiHee
7. v oudbdpepeHumansl 1 1 0 2 3apaHuve
BbICLIMX MOPSALKOB
'Tl'eec»)/lseﬁ.bIOCHosHble noMauHee
. 2 HK
8 andpdpepeHumnanbHoro 1 2 0 saflaHne
ncymcneHuns
MallH
9. |Tema 9. dopmyna 1 4 0 4 |aanawne.
" |Ternopa
Tewa 10. KoHTpOnEHas
10. I/IccneugBaHme 1 4 0 6 nomatuiHee
JOYHKLINIA C MOMOLLbIO
o 3apaHue
NPOW3BOOHOWN
Tema 11. JoMallHee
11.|HeonpeneneHHbIn 1 2 0 0 3apaHve
WHTerpan
Tema 12. nomailuHee
12.|HeonpeneneHHbIn 2 0 0 8 3afaHue
NHTerpan
g?‘lh:)ae;gﬁeHHbm flomaliiHee
13. nHTerpan PnmaHa n ero 2 8 0 0 safaHne
cBoKcTBa
Tema 14. NHTterpan nomaiiuHee
14.|Pumana kak oyHKumns 2 3 0 2 3anaHve
BEpXHero npegena
o SAEKTPOHHBH
PerncTtpaunoHHbii HoMep 8 VHHBEPCHTET

CrtpaHnua 5us 17.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 15.
15 "eomeTpuyeckme 5 3 0 4 ggg:ﬁ;eee
‘InpunoxeHns nHTerpana
PumaHa
KOHTpONbHas
Tema 16. paboTta
16.|HecobcTBEHHbIE 2 4 0 4 JomaliHee
WHTerpanbl 3a4aHune
17 Tema 17. EBknnpooBso 5 4 0 0 ggg:ﬁ;eee
‘InpocTpaHcTBO
Tema 18. lNpenen n oMawWHee
18 HenpepbIBHOCTb B 5 4 0 5 sananme
|eBKNnaooBoOM
NpPoCTpaHcTBe
Tema 19.
Jo BHpcpeperupyeNccrs| o PO P < i
‘M yacTHble
npPOn3BOOHbIE
KOHTpONbHas
Tema 20. OkcTpeMyMbl paboTta
20.|0pyHKLNIA MHOT KX 2 3 0 6 JoMallHee
NnepeMeHHbIX 3ajaHune
Tema . UTorosas 3ayert
1 0 0 0
doopma KOHTpons
Tema . NToroeas 5 0 0 0 3K3aMeH
doopma KOHTpons
NToro 72 0 78

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Teopus BeLLLeCTBEHHbIX Yucen
JNIeKLMOHHOoe 3aHsitue (7 4aca(oB)):

MHoxecTBa, onepauum Hag MHOXECTBaMU, CHETHbIE MHOXECTBA U MX CBOWCTBA, akcuomaTuka
4MCNOBOM NPSAMOI, TONOMOIrNS YACNOBOW NPAMON

naboparopHas pabora (4 4aca(oB)):

LeicTens Hag MHoXecTBaMu, 06pasbl, NPoobpasbl, MeTod MaTeMaTUyecKo MHOYKLUMMK, MOCTPOEHNE
3CKM30B rpacprkoB B pasnnyHbIX cUcTeMax KoopauHat

Tema 2. YUucnosble nocnenoBareslbHOCTU: OCHOBHbIE NMOHATUSA
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OnpepeneHve npegena 4YMcnoBov NOCNenoBaTeNbHOCTU, NPUMEPDI, 3IEMEHTAPHbIE CBOWCTBA,
apudgomeTnyeckmne CcBOMCTBa

naboparopHasi paborta (2 4aca(oB)):

BbluncneHne npenenos YMCNOBbIX NOCNeN0BaTENIbHOCTEN MO ONPEAENEHNIO U C NCMONb30BaHNEM
apudoMeTN4eckmnx CBOMCTB

Tema 3. CBOMCTBa YMCNOBbLIX NMoc/ieaoBaTeNlbHOCTEN

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

<
CtpaHnua 6 ns 17. YH Fl EPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "MaTtemaTtunyeckuin aHanus"; 090900.62 NHdopmMauroHHas 6e30MacHOCTb; AOLEHT, K.H. (aoueHT) Typunosa E.A.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MoOHOTOHHbIE NMOCNenoBaTeNbHOCTU, IeMMa O BIOXEHHbIX OTPe3kax, TeopeMbl Beliepltpacca v
BonbuaHo-BeitepwTrpacca. Kputepuit Kown cxoammMocTv nocnenoBaTenbHOCTH, YUCTO €

naboparopHasi pabora (2 yaca(oB)):

Bbluncnenwne npenenos nocnenosartefibHOCTEN C NCMNONb30BAHMEM MOHOTOHHOCTU U
OrpaHN4YeHHOCTN N CDYH,EI,aMeHTa}'IbHOCTI/I

Tema 4. NMpepen chbyHKUUN B TOUKE
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

lMpenen pyHKUNN: 3KBMBANEHTHOCTb OnpeneneHnin, apudmeTnyeckme CBoncTaa, npenens
MOHOTOHHbIX QOYHKLNIA, KpuTepuii Koww cywectBoBaHNS npenena yHKUUW, SKBBUBANIEHTHbIE
dOYHKLNKN, 0O-CUMBONVKA, 3amMevartenbHble npenenbl

naboparopHas pabora (8 yaca(oB)):

BbluncneHne npenenos oyHKUMIA pasnnyHblX TUMOB C MCMOMb30BAHMEM CBOMCTB U Yepes
9KBUBANEHTHOCTH

Tema 5. HenpepbIBHOCTb PYHKLUN B TOYKE
NeKunoHHoe 3aHsiTne (3 4aca(os)):

HenpepbIBHOCTb OYHKLUN B TOYKE:ONPELENEHNS, CBOMCTBA (PYHKLUNIA HEMPEPBIBHbIX B TOYKE,
HEenpPepbIBHOCTb CNOXHOW PyHKUMN. OCHOBHbIE TEOPEMBI O (PYHKLMSX HEMPEPbIBHBIX HA OTPE3KE.
HenpepbIBHOCTb 3N1eMEHTAPHbIX PYHKLWIA.

naboparopHas pabora (4 yaca(oB)):

WccnenoBaHne doyHKUMIA HA HENPEPBLIBHOCTb

Tema 6. AudcbepeHumnpyemocTb oyHKLUN OOAHON NepeMeHHOoN
neKkumnoHHoe 3aHsitTne (5 yaca(os)):

lMponssogHas oyHKLMM OLHON NEPEMEHHON: onpeneneHne, Bbl4NcneHne npon3BoaHbIX OT
aneMeHTapHbIX PyHKUMA. OuddpepeHuman n ero csonctea. [pasuna Bbl4UCNEHNS NPON3BOOHOMN:
NPOn3BOAHAS CYMMbl, MPON3BELAEHNS 1 YACTHOrO; NPOM3BOAHAS 0OpaTHOM CPYHKLUN; NPOM3BOAHASNA
CNIOXHOW QOYHKLIMN.

naboparopHasi pabora (8 yaca(oB)):

TexHvka andgepeHUMpoBaHNS PYHKLMIA OOHOW NEPEMEHHOM

Tema 7. NpounssogHbie U audpcpepeHLManbl BbICLLUX NOPAAKOB
NeKuunoHHoe 3aHsitne (1 yaca(os)):

npoun3BoHas N-oro nopsiaka , oopmyna JleinbHuua; ondgoepeHuman n-oro nopsaka, CBOMCTBea.
naboparopHas pabora (2 4aca(oB)):

HaxoxneHune npon3BoaHbIX 1 AMGEEPEHLMANOB BLICIINX MOPSAKOB
Tema 8. OcHOBHble TeopeMmbl audpdpepeHLanbHOro UCYUCNEeHUs
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Teopema Pepma; Teopema Ponng, Teopema Kowwn; dpopmyna JlarpaHxa
naboparopHas pabora (2 4aca(oB)):

PeweHne TeopeTnyecknx 3agay ¢ UCMNob30BaHMEM OCHOBHbIX TEOPEM ANAIEPEHLMANBHOMO
ncymcneHus

Tema 9. Popmyna Tennopa
JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

®dopmyna Tennopa ¢ 0CTaTO4HbIM YNEHOM B (popme JlarpaHxa u ¢ OCTaTOYHbIM YeHOM B oopMe
NeaHo; TeopemMa 0 e AMHCTBEHHOCTM PasnoxXeHusa no goopmyne Teinopa; pasnoxeHune
aneMeHTapHbIX oyHKUM B pan MaknopeHa; npasuno Jlonutans.

naboparopHasi pabora (4 4aca(oB)):

pasfnoXeHne goyHKLMN No nokanbHoi oopmyne Telinopa, BblMMCIEHNE NPELeNOB PYHKLUNIA C
ncrnonb3oBaHnem coopMybl Teiinopa n npasuna Jlonutans

Tema 10. UccnepoBaHue oyHKLIMA C MOMOLLLLIO NPOU3BOAHOWN
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanuua 7 13 17. 11} yLH,l:[
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WNccnepnoBaHmne doyHKLMIA C NOMOLLbIO MPOV3BOAHOI: BO3pacTaHue 1 yobiBaHne goyHKLUNN,
MOHOTOHHOCTb (PYHKLIMK, SKCTPEMYMbI, BbIMYKOCTb, TOYKW Nnepernda, acumMnToThbl.

naboparopHas pabora (6 4aca(oB)):
WccnenoBaHne coyHKUMIA M MOCTPOEHME rpacpnkoB
Tema 11. HeonpepneneHHbI MHTErpan
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

HeonpeneneHHblin nHTErpan: onpeneneHne, teopema 06 obwem Bnae nepoobpasHoOii, CBOMNCTBA
onpeneneHHoro nHTerpana. ViHterpupoBsaHue ¢ NoMoLLbio 3aMeHbl nepemMeHHon. dopmyna
WHTErpupoBaHns no Yactsm. MIHTerpmpoBaHme paunoHanbHblx 4pobeit. IHTerpmpoBaHme
TPUrOHOMETPUYECKMX COYHKLIWIA.

Tema 12. HeonpepneneHHbI MHTErpan

naboparopHas pabora (8 yaca(oB)):

BbluncneHvne nHterpanos o1 OYHKUUA pasnnyHbIX TUMOB.

Tema 13. OnpeneneHHbIn UHTEerpan PuMaHa n ero ceoncrea
JNleKLMoHHoe 3aHsiTne (8 4aca(os)):

OnpeneneHuns, He0bxoaMMOoe YCNoBUE MHTErPUPYEMOCTU, MHTErpanbHble cyMmbl [apby, ux
CBOWCTBA, KPUTEPUI MHTErPUPYEMOCTU, apuPmeTnyeckmne CBONCTBA, CBOMCTBA MHTErpana,
CBA3aHHbIE C HEpPAaBEHCTBaAMU, TEOPEMA O CpedHEM, MHTErPUPYEMOCTb HEMPEPbLIBHbLIX 1 MOHOTOHHbIX

doyHKUMI
Tema 14. UHTerpan PumaHa Kkak doyHKLMSI BepXHero npepena
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

WHTerpan ¢ nepeMeHHbIM BEPXHUM NPEAenoM, ero HENPEPbLIBHOCTb Y ANKEEPEHLIMPYEMOCTD,
cylwecTBoBaHuUe nepeoobpasHoi, popmyna HotoToHa-JlerbHuLa, 3ameHa NepeMeHHoN,
WHTErpupoBaHne no 4acTsm

naboparopHas pabora (2 4aca(oB)):

BblYMCNIEHME ONPeneNeHHbIX UHTErpanos

Tema 15. FeoMmeTpuyeckue NpunoxeHUs nHTerpana PumanHa
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

Mnowanb KPUBONMHERHOW Tpaneummn B pasnnyHbiX CUCTEMax KOOPAMHAT, AJIMHA Lyr NIOCKOMA
KpVBO, 06beM 1 nnowanb NOBEPXHOCTU TEN BPALLEHUS

naboparopHas pabora (4 4aca(oB)):

BbluncneHune nnowann KpMBONMHERHOM Tpaneummn, onvHbl gyrn n obbema
Tema 16. Hecob6cTBEHHDbIE MHTErpasbl

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

NOHSATNE HECODOCTBEHHOMO MHTErpana AByX TUMOB, CXOAUMOCTb HECOOCTBEHHOrO MHTErpana,
KpuTepuin Kowwn, npnsHaky CXoauMoCTy

naboparopHas pabora (4 4aca(oB)):

WccnepnoBaHne HECOBCTBEHHOrO UHTErpana Ha CXoAMMOCTb MO ONPenENEHNO U C MOMOLLbIO
NPU3HAKOB CPaBHEHUS

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

OCHOBHbIE MOHSTVS €BKNNA0BA NPOCTPAHCTBA, CKansipHoe Npovn3BeaeHne, NocnenoBaTensHoOCTH 1
X CXOOMMOCTb, CBSI3b C MOKOOPAMHATHOW CXOAUMOCTbIO, Teonpema BonbuaHo-BeliepwTpacca,
OTKPbITbIE 1 3aMKHYTbIe MHOXECTBa, NX XapakTepn3aLmnsi, KOMNakTHbIe MHOXECTBa, KpUTepuli
KOMMNaKTHOCTM

Tema 18. lNpepen u HenpepbIBHOCTb B €BK/INA,0BOM NPOCTPAHCTBE
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

Mpenenbl 0TobpaxXeHuii B TOYKE, HEMPEPLIBHOCTb 0TOOPaXEHNIA, CBONCTBA HEMPEPBIBHBIX
0oTOOpPaXeHNA HAa KOMNAKTHbIX MHOXECTBaXx

naboparopHasi pabora (2 4aca(oB)):

KTPOHHEBH
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BblYMCNEHME NPenenoB 0TobpaxeHuii, ccnegoBaHne Ha HENPepPbIBHOCTb
Tema 19. OucbdepeHUnpyeMoCTb U YaCTHble NPON3BOOHbIE
neKuMnoHHoe 3aHsiTne (7 yaca(os)):

YacTHble Npon3BoaHbIE N AMdEPEHLNPYEMOCTb B EBKINAOBbLIX NPOCTPAHCTBAX, ONpeaeneHuns,
ycnosusa gudpgoepeHUnpyemocTu, AngopepeHLmMpyeMoCTb CNOXHOW pyHKUMN, andodoepeHumnan n
ero CBOMCTBA, (PpopMyna KOHEYHbIX NpupalleHnii, Npon3soaHble N AndgodpepeHumansl BbiCLLNX

NopsAKOB

naboparopHas pabora (10 yaca(oB)):

HaxoxaeHue 4acTHbIX NPOU3BOAHBLIX U ANCGEPEHLMANOB, ClyYai HESBHBIX (OYHKLUMIA, 3a0aHHbIX
OOHVM WUNIN HECKONBKMMW YpaBHEHNAMM, ONGEEPEHLMPOBAHMNE CNOXHbBIX 0TOBPaXeHMn, 3ameHa

nepeMeHHbIX

Tema 20. 3kcTpeMyMbl PYHKLMA MHOTMUX NepeMeHHbIX
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

OKCTPEMYMbI (DYHKLMIA MHOMMX NEPEMEHHbIX, HEOOXOAMMOE YCNOBME CYLECTBOBAHMS 9KCTPEMYMA,
goopmyna Tennopa, [OCTATOYHbIE YCNOBUS CYLECTBOBAHNS 3KCTpeMyMa

naboparopHas pabora (6 4aca(oB)):
PeweHune 3agay Ha HaxoXaeHMe aKCTpeMyMa PYHKLMUA MHOTUX NEPEMEHHbIX

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

CrtpaHvua 9 us 17.

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyAo0eMKOCTb g%%’:::):::;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYAEHTOB P
1 Tema 1. Teopus 1 Hgﬂ;ﬂﬁ:ﬁg 5 JomaliHee
"|B TBEHHbIX YN
elwecrtsee cen sananHms 3apaHve
Tema 2. Yucnosble noaroToBKa
2. [nocnenosartenbHOCTU: 1 JoMallHero 2 gg,z::]mf ©
OCHOBHbIE NMOHATUSA 3agaHus
Tema 3. Csoiictea noaroToBka
3. [4McnosbIx 1 JomauwHero 2 ggzaa;”;:e
nocnenoBartenbHOCTEN 3agaHuns
4 Tema 4. MNpepnen 1 Hgﬂ;ﬂ::rl(g 8 nomauiHee
" |dPYHKLUMKM B TOYKE 3a0aHms 3ajaHue
NoaroToBK
OlLroroBka noMallHee
JoMalHero 2
Tema 5. 3afaHue
3agaHus
5. [HenpepbiBHOCTb 1 HOLrOTOBKA K
HKLMW B TOYKE o
PyHKL KOHTPONbHOMN 2 Kongoanasl
paboTe pabota
Tema 6.
noarot
6 OdugpdpepeHunpyemocTb 1 ﬂgﬂ a(zm:)eB:'(g 8 noMallHee
" |dyHKUMM 0gHON 3anaHms 3agaHve
nepemMeHHoM
Tema 7. NponssoaHble noarotoBska noMawHee
7. v ondpdpepeHumansi 1 JomatiHero 2 3anaHme
BbICLUMX MOPSOKOB 3anaHus
9 Tema 9. ®opmyna 1 Hgﬂ;ﬂggfg 4 noMallHee
" |Tenn
ennopa 3ananms 3apaHve
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBKa
MallH
Tema 10. AoMallHero 2 ggﬂ:HM:e
10 WccnepnosaHne 1 3ajaHuns
‘|doyHKUMIA C MOMOLLbIO
CpyHKU OMOLL MIOAroToska K KOHTPONbHas
NpPON3BOOHOWA KOHTPO/bHOW 2 26072
paboTe P
Tema 12. noarotoeka
12.HeonpeneneHHbIn 2 JoMallHero 4 QSE:FL:JVIHee ©
nHTErpan 3ajaHuns
Tema 13.
o NoAroToBK
13 OnpepneneHHbin 5 ngﬂazgerg 4 nomMauwHee
‘InHTerpan PumaHa u ero sananHms 3anaHue
CBOMCTBA
Tema 14. ViHTerpan noarotoska
14.|PumaHa kak pyHkuns 2 JomatiHero 2 g'aoE;-L:JMHse
BEPXHEro npenena 3ajaHuns
Tema 15.
NOAroToBK
15 ["eomeTpuyeckme 5 ugﬂaﬁuﬁerg 5 JomalliHee
‘INpunoXxeHna nHTerpana sanaHns 3apaHuve
Pumana
NnoaroToBKa OMALHEE
JoMallHero 2
Tema 16. 3a0aHms 3apaHve
16.|[HecobcTBEHHbIE 2 OATOTOBKA K
WHTerparnbl o
P KOHTPOJIbHOW 2 K(;I%L[-)rgﬂbHaﬂ
paboTte P
17 Tema 17. EBknngoBo 5 Hgﬂ;ﬂ:eBrKg 5 noMallHee
NPOCTPaHCTBO SanaHns 3ajaHve
Tema 18. Npenen n NO4roToBKa
18 |HEMPEPBIBHOCTL B 5 [OMAWHEro 5 nomMauHee
‘leBkNnOoBOM 3anaHns 3ajaHve
NPOCTPaHCTBE
Tema 19.
NOAroToBK
19 OdungpdepeHumnpyemocTb 5 ,u,gﬂa?u:erc? 6 noMallHee
‘In YacTHble 3anaHns 3ajaHve
NPON3BOOHbIE
noaroToBKa [OMALHEE
JoMallHero 2
Tema 20. OKCTpeMyMmbl 3afaHue
- 3ajaHus
20.|doyHKUNA MHOrMX 2 HOLrOTOBKA K
NepeMeHHbIX K
P KOHTPOJ/bHOW 2 Kgg;gganaﬂ
paboTe P
Ntoro 66

5. O6pa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHUs

O6yyeHne NponcxoanT B OOPMeE NEKLIMOHHBIX U NPAKTUYECKNX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYLEHTOB.

KETPOHHBH
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TeopeTuyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEKT NeKLMiA, KOTopbIiA ocTaeTcs y
CTy[leHTa B pe3ynbTaTte NpPOoCywWmnBaHns nekunm He MoXeT 3aMeHnTb y4ebHuk. Ero uenb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuii. Mpocnywas nekumio, None3Ho
03HaKoOMUTbCS ¢ 6bonee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasfeneH Ha [1Be KaTeropumn: HeobXoAMMbIV ANs CoAYM 9K3aMeHa 1 3a4eTa MUHUMYM Y
LOMONHUTENbHAs nuTepatypa.

3yyeHune kypca nonpasymeBaeT He TONbKO OBiafeHne TEoPeTUYeCcKM MaTepranomM, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB AN bonee rnybokoro NOHMMaHUs pasnenos ANCUUMNHDI
"Marematnyecknin aHanms 1" Ha OCHOBe peleHns 3a8ay U ynpaxHeHUn, NoCTPUpPYoLWmnX
Ll0Ka3blBaeMble TEOPETUYECKMNE MOMOXEHUS, @ TakXe pa3BuTe abCTPakTHOMO MbIWIEHNS 1
CMocoBHOCTM CaMOCTOSITENBHO [0Ka3blBaTb YACTHbIE YTBEPXAEHNS.

CamocTosTenbHas pabota npeanonaraeT BbiNOIHEHNE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbINONHEHHbIE B ayAUTOPUW, NPpefHa3Ha4YeHbl Ons ykasaHus obwmx MeToAoB pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO NULWb B pe3yNbTaTe CaMOCTOATENbHON paboThl.

Kpome Toro, camocrositenbHas pabota BKO4YaeT NOAroTOBKY K 9Kk3aMeHy 1 3adeTty. [py noarotoeke
K coaye aKk3ameHa 1 3a4eta BeCb 06beM paboTbl PEKOMEHAYETCS pacnpenensTb PaBHOMEPHO MO
LHSIM, OTBELEHHbIM ON5 NOArOTOBKM K 9K3aMEHY U 3a4eTy, KOHTPONMPOBATb KaXabliA AEHb
BbINONHEHMS paboTbl. Jlyywe, ecnm MOXHO NEePEBLINONHUTL NnaH. Toraa Bcerna bynet peseps
BPEMEHMN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCreBaeMoCTy, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Teopus BeLLL,eCTBEHHbIX Yncen

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

PeweHune 3anay4 no Teopum MHOXECTB, METOL MateMaTn4eckom MHAYKUMK, NOCTOPOEHME 3CKU30B
rpadgoukos

Tema 2. Yucnosble nocnenosBaTe/lIbHOCTU: OCHOBHbIE MOHATUSA

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

PeweHve 3apnay Ha BblYUCNIEHME NPeaenoB nocnenosaTebHoCTen

Tema 3. CBOMCTBa YACNOBbIX NOC/Ief0BaTe/IbHOCTEN

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

PeweHne 3anay Ha Bbl4MCNEHWE Npenenos nocnenosareibHOCTEN C UCMONb30BaHNEM CBOVCTB
Tewma 4. Npenen cpyHKLUM B TOUKE

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

BbluncneHune npenenos oyHKUUA pasnnyHbIX TUMNOB

Tema 5. HenpepbIBHOCTb (PYHKLIUM B TOUKE

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

VccnepoBaHne coyHKUMIA HA HEMPEPBLIBHOCTb

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Haiitu npepen nocnenosartenbHOCTU. 2. HainTn npenen opobHo-paumnoHanbHom doyHkumn 3. Haitm
npegnen TpUroHoMeTpuyeckonm oyHkunm 4. Hantu npenen TpaHCUEeHOeHTHON (pyHKUMK 5. HanTn
npenen nokasarenbHO-CTeneHHON qoyHKUMK

Tema 6. OuddepeHumpyeMocTb oyHKLUN OOHON NepeMeHHON
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

BbluncneHne nponssoaHbIX

Tema 7. NpounssogHbie n andpchepeHUMranbl BbICLLUX NOPAAKOB
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

BbluncneHne nponsBoOHbIX BbICIINX NOPALKOB

KETPOHHBH
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Tema 8. OcHoBHble TeopeMbl andocpepeHunanbHOro NCYUCIIEHUSA

Tema 9. dopmyna Tennopa

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

PasnoxeHve gyHkunm no dpopmyne Tennopa, BblunCIeHNe nNpenenos PyHKLUKNA C NOMOLLbIO
doopmynbl Terinopa

Tema 10. UccnepoBaHue oyHKLMA C NOMOLLLLIO NPOU3BOOHOWN

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

ViccnenoBaHuin oyHKLMIA 1 NOCTPOEHWE rpadonkos

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Hantn npounaeogHyto 2. Pasnoxuntb oyHKUMIO No doopmyne Tewnnopa 3. Boiumcnutb npenen
JOyHKLMM C ncnonb3osaHnem gpopmysbl Tennopa 4. Belumcnutb npenen qyHKUMK, UCNONb3YS
npasuno Jlonutansa 5. Viccnenosatb (PyHKUNIO M MOCTPOUTL rpadomk

Tema 11. HeonpeneneHHbI MHTErpan

Tema 12. HeonpeneneHHbIW UHTErpan

IoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

BbluncneHne HeonpeneneHHbIX MHTEerpanos OT PasnnyHbIX TUMOB GOYHKLMM
Tema 13. OnpeneneHHbIn UHTerpan PuMaHa n ero cBoncrea
JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

PeweHune TeopeTnyeckmx 3anay, CBA3aHHbIX C MHTerpanom PumaHa

Tema 14. UHTerpan PumaHa Kak dopyHKLMSA BepxHero npenena
LoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

BbluncneHune nHterpana no goopmyne HototoHa-JlenbHunua

Tema 15. TeomeTpnyeckme npunoxeHusa uHterpana PumaHa
JoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

HaxoxaeHue nnowann KpUBONNHENHON Tpaneunu, AfMHbl oyrn n obbema
Tema 16. Hecob6cTBEHHDbIE MHTErpasbl

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

NccnepoBaHne HECOOCTBEHHBIX UHTErPANOB Ha CXOANMOCTb

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. BbluncneHune nHterpana ot uppaunoHanbHol coyHKLUMN 2. BeluncneHme nHterpana ot
TPUrOHOMETPUYECKOW GOYHKLMMN 3. BbluncneHne niterpana ot TpaHCLEHAEHTHOW coyHKLMN 4.
BbluncneHune nnowanm KpMBONUHENHOM Tpaneunmn 5. BoluncneHne onvHbl oyru unm obbema 6.
NccnenoBaHne HeCOOCTBEHHOMO MHTErpana Ha CXo4MMOCTb

Tema 17. EBKNINA0BO NPOCTPAHCTBO

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

PelwweHve TeopeTnyeckmx 3a8ay, CBA3aHHbIX C €BKNNA0BbIMU NPOCTPaHCTBAMU
Tema 18. lNpepen u HenpepbIBHOCTb B €BK/TMA0BOM NPOCTPaHCTBE
JoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

HaxoxaeHue npenenos ot 0TobpaxeHunii B eBKINA0BbIX MPOCTPAHCTBAaX, UCCNenoBaHME Ha
HenpepbIBHOCTb

Tema 19. OudbchepeHUNpyeMOCTb U YaCTHbIe MPOU3BOAHbIE

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

HaxoxaeHne 4acTHbIX MPON3BOOHbBIX U ANIdDEPEHLMAN0B B Pa3/INYHbIX Cydasx
Tema 20. kcTpeMyMbl PYHKLUIA MHOMMX NepeMeHHbIX

JoMalHee 3ajaHune , NpuMepHble BONpPOCHI:

ViccnenoBaHune oyHKLMIA MHOTMX MEPEMEHHbBIX HA 9KCTPEMYM

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

1. HaxoxaeHue 4acTHbIX NPOU3BOAHbIX 2. HaCTHble NPON3BOAHbIE HEABHbIX OYHKLMI 3. 3aMeHa
NMepeMEHHbIX B BbIpaXeEHUSIX, CoAepXallmx YaCcTHble NPon3BogHbie 4. HaxoxaeHne SKCTPeEMyMOB

KETPOHHBH
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Tema . UToroBasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4€Ty N 9K3aMEHY:
[Mporpamma sk3ameHa.

|. BBeneHue B aHanus.

MHoxecTBa. Onepauun Han MHoxecTBamu. PyHkums. O6pas 1 npoobpas MHOXeCTBa NP
otobpaxeHun. brnekumsi. PaBHoMowwHble MHOXecTBa. CHeTHbIe MHOXECTBa 1 Ux cBoicTBa. I'padhmk
4MCNoBOM doyHKUMK. DYHKUMK, 3aaaHHble HesiBHO. OBpaTtHas doyHKUMs. MOHOTOHHAS COYHKLIMS 1
obpatHas kK Heil. Onepauunm Ham YUCNOBLIMU GOYHKLINSIMU.

Akcunomartmyeckoe onpepneneHne NEeNCTBUTENBHbIX Yncen. ToyHas BEPXHAA N TOHHAA HUXHAA TPaHn
4MCNnoBOro MHoXxecTtBa. XapaKTepVICTI/I‘-IeCKOG CBOWCTBO TOYHOW BerHeVI rpaHu. Tononorus
4ynCnoBou I'IpFIMOVI (OerCTHOCTI/I, MPOKONOTble OKPECTHOCTWN, OTKPbITblE N 3aMKHYTbl€E MHOXECTBA,
npenesibHble N N30NMPOBaHHbIE TOYKA MHO)KeCTBa). TeopeMa BeMemepacca. PaCLIJI/IpeHHaH
4yncnosas rnpsmas.

Mpenen YicnoBoi nocnenosatenbHocT. MoanocnenoBaTenbHocTb. CBOMCTBO
noanocnenoBaTenbHOCTEN CXOAsIENCs NocnenoBaTeNbHOCTU. DNeMeHTapHble CBOCTBA Npeaena
nocnenoBaTenbHOCTY (€ AUHCTBEHHOCTb, CBOMCTBO "3axaToi" nocnenoBaTenbHOCTH,
OrpaHNYeHHOCTb CXOAsIWeNcs nocnefoBaTelbHOCTW, apudmeTmyeckme ceoincTea). CxoamMMocTb
MOHOTOHHbIX OrpaHNYeHHbIX NOCcneaoBaTeNnbHOCTEN. JleMMa 0 BNOXEHHbIX OTpe3kax. Teopema
BonbuaHo-BeiepwTpacca o cylwecTBoBaHMM CX0AsLencs nognocnenosaTenbHocTH. Yucno e.
dyHaameHTanbHble nocnenoBatensHoCTH U Kputepuii Kown. Teopema KaHTopa 0 HECHETHOCTU

MHOXeCTBa OelCTBUTENbHbIX Yncen. I'Ipe,u,enbl B paCLLII/IpeHHOI7I 4UCNOBOW I'IpFIMOI7I.

Mpenen pyHKUMN B TOYKE. DKBMBANEHTHOCTb onpeneneHuin. CeoncTea npegena: eQUHCTBEHHOCTb,
CBOWMCTBO "3axaron" yHKUUKN, OrpaHNyeHHOCTb (PYHKLNM B OKPECTHOCTM TOYKM CYLLECTBOBAHNSA
npenena, apumeTnyeckme CBOMCTBA, Kputepuin Kown cywecTsoBaHns npenena oyHKUMM B TOYKE,
CBOWCTBO COXpaHeHus 3Haka. [lepBblid 1 BTOPOM 3amMevartesnbHble npenensl. ACUMNTOTUYeCKme
paBeHCTBa. DKBUBANIEHTHbIE (PYHKLUMW U nX cBoncTBA. OCHOBHbIE 3KBMBANEHTHOCTU.

HenpepbiBHOCTb oyHKLMN B TOUKe. CBOCTBA HENPEPDLIBHBIX B TOYKE CPYHKLIMIA: OFrPaHNYEHHOCTb B
OKPECTHOCTU TOYKM HEMPEPBLIBHOCTN, COXPAHEHME 3HAKA, apUIMETMYECKUE CBONCTBA,
HenpepbIBHOCTb Cynepno3nummn. Touykn paspbiBa. CBONCTBA HENPEPBIBHOW HA OTPE3KE GOYHKLIMK:
OrPaHUYEHHOCTb, LOCTUXEHME TOYHBIX rpaHeit, obpaleHne OyHKUUM B Hyfb, CBOACTBO
MPOMEXYTOYHbIX 3HAYEHM. PaBHOMepHas HenpepbIBHOCTb. JleMma 0 noanocnenoBaTeNbHOCTY.
HenpepbIBHOCTL 06paTHOI CPYHKLNN.

[I. OndpdpepeHumposaHme.

KacarenbHas k kpuson. duddpepeHunpyeMocTb oyHKLUMM B Todke. OnpeneneHme npon3soLHON
oyHKLMK B TouKe. KacaTenbHoe otobpaxeHne. OudpdbepeHumnan qoyHKUMN 1 ero reoMeTpuyeckunii
cMbicn. OgHO3Ha4YHas onpeneneHHOCTb NPON3BOLHON. ApnudmMeTnyeckme CBoOMCTBa onepawumm
andpepeHumposanus. ugpdoepeHumnposaHne cynepnosnumm oyHkumin. dudpdpepeHunposaHme
obpatHoi goyHKLMKU. Tabnuua Npon3BOAHbLIX NEMEHTAPHbIX (PYHKLMIA. [1pon3BoaHbIE U
nmchcpepeHumansl Boicwmnx nopsakos. dopmyna JleinbHuua. OCHOBHbIE TEOPEMDI
andpbpepeHumanbHOro ncumcnenuns: teopemol Ponng n Kowwn, dpopmyna Jlarpaxxa. lNMpasuno
Nonutans. ®opmyna Tennopa ¢ octatkom B cpopme JlarpaHxa. JlokanbHas coopmyna Tennopa.
EOuHCTBEHHOCTD NpeacTaBneHns oyHKLMM nokanbHon dpopmynon Tennopa. dopmynbl Ternopa ons
OCHOBHbIX 3NieMeHTapHbIX PyHKUMIA. Bo3pacTaHue u ybbiBaHne oyHKUMiA Ha oTpe3ke. Heobxoanmoe
YyCNnoBM1s NoKanbHOro akcTpemyma. [1octaTtoyHble yCnoBmue NoKanbHOro sKCTpemyma (2 ycnosus).
BbinyknocTb KprBoOii B To4uKe. Toukn nepernba. ACUMNTOTHI.

MoHsiTMe NnepBoobpa3Hoil U ee CBOMCTBA.
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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:

MatemaTtunyeckunin aHanns, banawosa, Ennsaseta SlkosnesHa, 2005r.

BeeneHve B Matematmyeckumii aHanna B Bonpocax v 3agadax, AH4nkos, AHaTonmm
Mwuxainosuy;Banuynnun, Pagokart Jlytcpynnosuy;Javwes, PuHat Abaypawnnosud, 2006r.

3. bepmaH I'. H. CbopHuMk 3a1a4 no Kypcy MmatemMaTnyeckoro aHanmaa: y4eb. nocobue / I.H.
BepmaH.?[22-e n3g., nepepab.].?CaHkT-MNeTepbypr: MNpodgeccus, 2005.?7432 c.: un.;
21.?(Cneumnannct).?ISBN 5-93913-009-7, 5000.

4. BeeneHue B aHanu3: y4ebHo-meToamnyeckoe nocobue / KazaH. (Mpusonx.) doenep. yH-T;
[aBT.-coCT.: K.Cp.-M.H., gou. P. H. l'ymepos, K.d.-M.H., gou. d. ®. CyntaHbekos].?KasaHb:
[KazaHckuin (Mpuonxckuid) doeaepanbHblii yHueepcuteT], 2011.?51 c.: un.; 21.?bubnwnorp.: c. 51
(10 Hass.), 100.

5. Oemnnosud, Bopuc Maenosuy. COOPHMK 3a4ay 1 yNpaxHEHW N0 MaTeMaTM4eckoMy aHanmay:
Yyeb. nocobue ons By3os / b.IM.Oemnaoosny.?M.: ACT: Actpenb, 2004.?7558¢..?1ISBN
5-17-010062-0((ACT)).?ISBN 5-271-03601-4(( AcTpenb)).

6. Cupopos A. M. Yucnosele paapbl: yiebHoe nocobue, KasaHb: M3an-8o KasaH.roc.yH-Ta, 2009.-48c.
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7. WepcTHes, AHatonuin Hukonaesuny. KoHCNeKT nekuuin no MmateMatnyeckoMy aHanmay: yiebHoe
nocobue onsi Mat. cneumanbHocTen n HanpaeneHuii yH-toe / A. H. WepcTHes.?3paHue 4-e
.?KazaHb: KasaHckui rocyaapcTBeHHblin yHuBepcutet, 2005.7373c.: rpad.; 29.7Ykas. UMeH.,
npenM., 0bo3HaveHwui: ¢.365-372.?bubnuorp.: ¢.4.?ISBN 5-98180-151-4, 500.

8. HataHcoH W.I'. Teopusa goyHKUMI BEWECTBEHHOrO nepeMeHHoro. - M.: JlaHb, 2008. - 560c
9BbC "IlaHb": http://e.lanbook.com/books/element.php?pl1_id=284

9. MapoH WN.A. lndbdpoepeHumnanbHOe 1 MHTerpanbHOe NCHMUCIEHME B MpUMeEpax 1 3agadax.
DyHKUUKM ogHOM nepemeHHoi. - M.: JlaHb, 2008. - 400c

9BC "MaHb": http://e.lanbook.com/books/element.php?pl1_id=254

10. Cnmeak M. MaTtemaTtunyeckuin aHanna Ha MHoroobpasusx. - M.: JlaHb, 2005. - 160c
9BC "MaHb": http://e.lanbook.com/books/element.php?pl1_id=377

11. WepcTHes, AHaTtonuin Hukonaesny. KOHCNEKT nekuunin no Matematmnyeckomy aHanmay [TekcT:
anekTpoHHbIV pecypc] / A. H. WepcTtHeB.?M3a. 5-.?73neKkTpoHHbIe AaHHble (1 doainn: 2,66
M6).?B.m.: B.u., 2009.?3arn. ¢ akpaHa.?Pexum [ocTyna: OTKpbITbIiA .?

12. AHunkos, AHatonun Muxannosuy. BeegeHne B Matematnyecknin aHanms B BONpocax v 3agayax
[TekcT : anekTpoHHbIN pecypc] / A.M. An4ukos, P.J1. BanuynnuH, P.A. Oawnwes; KasaH. roc. yH-T,
duz. ak..?3AnekTpoHHbIe AaHHble (1 dain: 0,35 M6).?6.M.: B.n., B.r..?3arn. ¢ akpaHa.?Pexum
JOCTyna: OTKPbITbIA.

BBeneHune B MaTematmnyeckuin aHanna B BOnpocax 1 3agadax: [ans crygeHtos 1 kypca doms. dak.] /
A.M. Anuukos, P.J1. Banuynnun, P.A. Oavwes; KasaH. roc. yH-1, ®u3. gak..?KasaHb, 2006 .7
<URL:http://libweb.ksu.ru/ebooks/publicat/0-759223.pdf>.

7.2. lononHutenbHasa nuteparypa:
MaremaTnyeckunin aHanms 3agay ectecTso3HaHus, 3opud, Bnagummp AHTOHOBKUY, 2008r.
CnpaBo4Hoe nocobue no Bbicwen matemaTuke, T. 2. MaTematnyeckuin aHanus, , 2005r.

CnpaBo4Hoe nocobue no Bbiclwel matematumke, T. 1. MatemaTndeckuii aHanus, J1swko, VeaH
MeaHoBwny;bosipuyk, Anekcen KnumeHTtbesuny;l am, SAkos [Maspunosuy;lonosay, ["puropuii Netposuny,
2004r.

4. duxteHronby, Mpuropuin Munxannosmd. OCHOBbI MateMaTnyeckoro aHanmaa: [y4ebHuk] /. M.
duxteHronol.-N34. 4-e , ctep..-Cl16.: NlaHb, 2004.-(Y4ebHnkn ons By3oB, CneumnanbHas
nuteparypa).

[H.] 1--2004.-440 c.: nn..?Ha tnt. n. Mecto n3a.: M..-Ancp. ykas.: c.434-440.-ISBN
5-9511-0010-0-?ISBN 5-8114-0190-6((4.1)).

5. CbopHuk 3apad no matematndeckomy aHanmay: [B 3 1.] / J1.[. Kynpssues, A. L. Kytacos, B.W.
Yexnos, M.W. WabyHnH-N3a. 2-e, nepepab. un gon.-Mockea: ®uamatnmt, 2010.?; 22.-ISBN
978-5-9221-0305-3((8 nep.)), 1000.

7.3. UHTEepHeT-pecypcChbl:

EctecTBeHHO-Hay4HbIN nopTan - http://en.edu.ru/

Kpatkui cnpaBo4HuK no matemaTuke - http://matembook.chat.ru/

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

obpasoBatenbHbIi MaTEMaTUYECKMA caiiT. - http://www.exponenta.ru/

Caiit ¢ y4ebHbIMM MaTepranamm no MatematMyecknm aucumunnamHam - http://www.math.ru/
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OcBoeHune ancumnnuHbl "MaTtematumyeckmin aHanna" npeanonaraet NCNONb30BaHNE CRenyoLWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Nekumm n npakTnyeckme 3aHATUS No AUCLMNAMHE NPOBOAATCS B ayAUTOPUM, OCHALLEHHON AOCKOM U1
MenoM(MapKkepom).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 090900.62 "MHdopmMaumoHHas 6e3onacHoCTb" 1 NPOOW0 NOArOTOBKM
NHdbopmMaumoHHas 6e30nacHOCTb aBTOMaTU3NPOBAHHBLIX CUCTEM .
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ABTOpP(bI):

Typunosa E.A.

S 201 __r.
PeueH3eHT(bl):
AnppuaHosa AA.

v 201 __r.
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