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MporpamMmy aucumnnnHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, K.H. (ooueHT) Typunosa E.A.
Kagoenpa matemaTn4yeckon CTaTUCTUKK OTAeNneHne NpuknagHon MmaTteMatukn u MHpopmMaTukm ,
Ekaterina.Turilova@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 aucuunnnHa BkntodeHa B padgen " 51.6.23 ducumnnauHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpammbl 10.03.01 MiHdopmaumnoHHas 6e30nacHOCTb 1 OTHOCUTCSA K 6a30BoWA
(obwenpodeccmnoHanbHon) yactn. OcBamBaeTcs Ha 1 kypce, 1, 2 ceMecTpbl.

JaHHasa oucumnnmHa oTHOCUTCS K yncny 6a30BbiX.

YntaeTtcs Ha 1 kypce B 1 1 2 cemecTpax ans CTyAeHTOB 00y4atoWwmxcsi No HanpaeneHmio
"MHdpopmMaumoHHas 6e3onacHoCTb".

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwudcpposka
npuobpeTtaemor KOMNETEHLUN

CNOCOOHOCTBIO NCMONb30BaTbh OCHOBHbIE 3aKOHbI

LLndop komMneTeHLUH

OlK-2 €CTECTBEHHOHAY4HbIX AUCUMUMINH B MPOdECCMOHANbHO

(npodbeccuoHanbHble L0esiTeNIbHOCTUN, MPUMEHSTb METOAbl MaTEMATUYECKOro aHanmaa

KOMMeTeHLMN) N MOOENNPOBAHUS, TEOPETNYECKOrO N 9KCMEPUMEHTANIBHOMO
nccnenoBaHuns

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- MOHATNSA MaTteMaTn4yeckoro aHannaa: NoHATUS npeaena YaCnoBom nocnenoBaTenibHOCTU, Npenena
QPYHKLUMN, ANdpdoepeHLMpoBaHme N NHTErpupoBaHne oyHKUWIA 0OHOW NepeMeHHOoM, NoHATHNE
nHTerpana PvmMaHa, 4acTHOM NpoM3BOL4HONW, AndpdoepeHUpoBaHne B €BK/IMO0BbIX MPOCTPAHCTBAX.

2. NONXEH yMeTb:

- BbI4MCNATb NMPOU3BOAHbIE (PYHKLMW OJHON NepeMeHHON

- BbIYMCNATb HEOMNpeneneHHble 1 onpeaeneHHble NHTerpanbl

- onpenenaTtb npeaenbl YACNOBbIX NOCnenoBaTeNbHOCTeN 1 Npeaenbl PyHKLNNA
- HaxoanTb NepBoobpasHbie ANs PYHKUNIA OAHON NepeMEHHO

-BblYMCNATb UHTErpan Pnumana

-BbI4MCNATb YACTHbIE NPOU3BOAHbBIE (PYHKLINA MHOTUX NEepPEeMEHHbIX

-HaxoA4uUTb SKCTPEMYM (PYHKLINIA MHOTUX NEePEeMEHHbIX

3. [ONXeH BnaneTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbii Homep 912917 ;i{

3
Crtpanvua 3 us 17. 11! yu

A
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Typwunosa E.A.

- YMEHVEM MPUMEHSITb MeTOAbl ANdbdepeHUNanbHOro NCHNCNEHNS NS UCCNenoBaHNS OYHKLNIA
OLHOro NEPEMEHHOro

- TEOPETNYECKMMU 3HAHMSIMM MO TEOPUK Npedena YMcnoBoii NocneaoBaTenbHOCTV U npeaena
CPYHKLIMW, TEOPWM YNCNIOBLIX PAOOB, O HEOMPEAENEeHHOM UHTerpane, B 06nacTu eBkMa0BOro
npocTpaHCcTBa

- HaBbIKW OTbICKaHWNA Npenena Y1CcrnoBon NocnenoBarebHOCTU U npenena oyHKumnu;
andbgoepeHUnpoBaHNs OYHKLMM OOHOr0 NEePEeMEHHOro, HaxoX4eHUs aKCTPEMYMOB OYHKLINA 0OHOM
N MHOIMX NepeMeHHbIX, BbIYMCNEHNS onpeneneHHbIX N HeonpeneneHHbIX UHTerpanos.

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

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuu(bl) 288 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONA AUCLIMMINHBI 9K3aMeH B 1 ceMecTpe; 9Kk3aMeH BO 2 ceMecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4ecTBo Onst [onycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "OoTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAyto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauToOpHOM paborThbl,
Hepens VX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA paborbl
lNMncbMeHHoEe
1 Tema 1. Teopus 1 5 0 3 JomaliHee
" [BELWECTBEHHbIX YNCEN 3agaHue
MncbmMeHH
Tema 2. HYucnosble noncll:amieeoe
2. |[nocnenoBaTenbHOCTH: 1 2 0 4 3anaHme
OCHOBHbIE MOHATUS
. NMncbMeHHOE
Tema 3. CeoiicTBa nomatHee
3. |[4ncnosbIX 1 2 0 4 3anaHne
rnocnenoBaTtenbHOCTEN
MuncbMeHHoEe
4 Tema 4. lNpepnen 1 3 0 4 noMallHee
" |dPYHKLMK B TOYKE 3ajaHne
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Mporpamma amcumnnmHel "Matematudeckuin aHanua"; 10.03.01 NHdopMaumnoHHas 6esonacHoCTb; 3aBeaytowwnii Kagpedpol, K.H. (AOLEHT)

Typwunosa E.A.

Bugbl n yachbl
P ayauTopHOM paboThbl,
aspen He MX TPYAO0EeMKOCTb T
aens eKywe chbopMmbl
N 'D'"Kn"(")v;l"mv;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
y Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
KoHTponbHas
paboTta
Tema 5. [MucbMeHHoe
5. |HenpepbiBHOCTb 1 3 0 2 nomawHee
JOYHKLMN B TOYKE 3a0aHme
Tema 6. lMncbMeHHoe
6. [BvdppepeHunposatme 1 3 0 8 AoMalHee
" |doyHKUMKM ogHOM 3apjaHuve
nepeMeHHon
[McbMeHHoe
Tema 7. [NponssoaHbie nomauHee
7. v andpdpepeHumansi 1 3 0 4 sananmne
BbICLUMX MNOPSALKOB
Tema 8. OCHOBHbIE lMncbmeHHoe
g [Teopewmbl 1 5 0 0 noMallHee
" [AngodpepeHumanbHoro 3ajaHue
ncYncneHns
[MncbMeHHoe
9 Tema 9. ®opmyna 1 4 0 4 nomatuiHee
" |Ternopa 3anaHve
Tema 10. lMncbmeHHoe
10 WccneposaHue 1 5 0 6 noMallHee
‘|doyHKLUNA C MOMOLLbIO 3apjaHuve
NnPOn3BoOHOMN
[MucbMeHHoe
noMallHee
Tema 11. § sanaHne
11.|[HeonpeneneHHbIn 1 3 0 3 KoHTpOnbHas
NHTerpan pa6ota
lMncbMeHHoe
Tema 12.
y omauwHee
12.|HeonpeneneHHbIn 2 0 0 7 gauaHme
WHTerpan
Tema 13. lMncbMeHHoEe
13 OnpepeneHHbliii 5 v 0 1 noMallHee
‘InHTerpan PumaHa v ero 3apaHve
CBOWCTBA
[MucbMeHHoe
Tema 14. VInTerpan nomauHee
14.|PvmaHa kak coyHKumns 2 3 0 2 3anaHme
BEPXHEro npegena
Tema 15. lMncbMeHHoEe
15 "eomeTpuyeckme 5 3 0 4 noMallHee
‘InpunoxeHns nHTerpana 3apaHve
Pumana
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Buabl v yachbl
ayauTopHOM paboThbl,
N n Paspen ; c Henens NX TPy[O0EeMKOCTb Tekywme doopmbl
"Kn"(")v;lr%v;“b' emectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
KoHTponbHas
Tema 16. Igla60Ta
16.|HecobcTBEHHbIE 2 3 0 4 n O”ﬁ;mﬁ:'goe
NHTerpansbl
3apaHve
lMncbMeHHoe
17 Tema 17. EBknnooBo 5 4 0 0 nomaliHee
‘InpocTpaHcTBO 3agaHue
Tema 18. lNpenen n [McbMeHHoe
HenpepbIBHOCTb B nomauHee
18. €BK/NO0BbIX 2 4 0 2 3afaHue
NpOoCTpaHCcTBax
Tema 19. HacTtHble
NPOn3BOAHbIE U nov'ﬁzmiggoe
19.|ondodpepeHumpyemMocTb 2 6 0 8 ga aHVe
B €BK/INO0BbIX A
NPOCTpPaHCTBax
lMncbMeHHoEe
Tema 20. 9kcTpemMyMmbl ggM::JMHee ©
20.|doyHKLNIA MHOTUX 2 4 0 8 KOﬂTpOJ‘IbHaﬂ
nepeMeHHbIX pabota
Tema . Itorosas 1 0 0 0 Ok3ameH
doopma KOHTpons
Tema . ITtorosas 5 0 0 0 OK3aMeH
doopma KOHTpoOns
Ntoro 66 0 78

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. Teopus BeLLLeCTBEHHbIX Yucen
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MHoXxecTBa 1 UX CBOMCTBA, ornepauun Hag MHOXeCTBaMu, CHETHbIE MHOXECTBA M UX CBOWCTBA,
akcumomaTvka Y1ucnoBow NpsMoK, TOMONOrNs YUCNOBOW NPSMON

naboparopHasi pabora (3 yaca(oB)):

LeiicTBma Han MHOXeCTBaMu, 0bpasbl, Npoobpasbl, METOL MaTeMaTNYeCcKoi MHAYKUUN, NOCTPOEHNe
rpacorkoB B pa3nnyHbIX CUCTEMAxX KoopanHaTt

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

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

naboparopHas pabora (4 4aca(oB)):

BbluncneHne npenenos YMCNOBbIX NOCNEO0BATENbHOCTEN MO ONPEeaENneHnto N C UCMONb30BaAHNEM
apudoMeTn4eckmnx CBOMCTB

Tema 3. CBOMCTBa YMCNOBbLIX NOCNenoBaTeIbHOCTEN
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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Mporpamma amcumnnmHel "Matematudeckuin aHanua"; 10.03.01 NHdopMaumnoHHas 6esonacHoCTb; 3aBeaytowwnii Kagpedpol, K.H. (AOLEHT)
Typwunosa E.A.

MoHOTOHHbIE MOcnenoBaTenbHOCTH, IeMMa O BIOXEHHbIX OTpe3Kax, TeopeMbl Beneputpacca n
BonbuaHo-BenepwTpacca, kputepuii Kown cxoamMocTy nocnenoBaTenbHOCTH, YMCHO €.

naboparopHas pabora (4 4aca(oB)):

BbluncneHne npenena 4MCNOBOW NocnenoBaTelbHOCTM C UCMOIb30BAHUEM MOHOTOHHOCTU Y
OrpaHn4YeHHOCTN N PyHOAMEHTaNbHOCTHU

Tewma 4. Npepnen cpyHKLUU B TOUKE
JNleKLMoHHoe 3aHsitne (3 yaca(os)):

Mpenen goyHKLUMN B TOYKE: 9KBMBANIEHTHOCTb ONPeaENneHunia, apudoMeTnYeckme CBOMCTBA, Npenenbl
MOHOTOHHbIX CPYHKLWIA, KpuTepuii Kowm cywecTBoBaHNs npeaena qoyHKLUMN, 9KBUBANEHTHbIE
PYHKLLMK, O-CMBONMKA, 3aMevaTeNbHble Npeaens

naboparopHas pabora (4 4aca(oB)):

BbluncneHune npenenos oyHKUNA C MCNONb30BaHMEM CBONCTB M Yepes3 9KBMBANEHTHOCTH
Tema 5. HenpepbiBHOCTb PYHKLIMU B TOUKE

JNIeKLMOHHOe 3aHsiTne (3 4aca(oB)):

OnpegneneHune, cBoicTBa OYHKLUMIA HENPEPDLIBHBIX B TOYKE, HEMPEPLIBHOCTb CNOXHOM OYHKLUN,
CBOICTBA (OYHKLIMIA, HEMPEPbIBHbIX HA OTPE3Ke, HENPEPBLIBHOCTb 3IEMEHTAPHbIX OYHKLNIA.

naboparopHasi pabora (2 4aca(oB)):

ViccnenoBaHue oyHKUMN Ha HEMPEpPbIBHOCTb

Tema 6. OudchepeHumposaHme pyHKLUMN OOHON NepeMeHHOU
NeKLunoHHoe 3aHsiTne (3 4aca(os)):

[Mpon3sooHas pyHKUMM OOHOM NMEepPEMEHHON: onpeneneHne, BblYMcneHe npousBoaHbIX OT
3NeMeHTapHbIX PyHKUMA. Kpntepuii cylwectsoBaHNs Npon3BoLHOM B To4ke. [1paBmna BbldUCNEeHUs
NPON3BOLHOI: NPOV3BOAHAS CYyMMbl, MPON3BEAEHUS N HACTHOrO; NPOU3BoAHAsS 06paTHON (OYHKLIMK;
npon3BoAHAasA CNOXHOWN YHKLUUN.

naboparopHas pabora (8 yaca(oB)):

TexHvka ondpepeHumnposaHms

Tema 7. NpounssoaHbie n anddepeHuManbl BbICLLMX NOPSOKOB

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

MponsBoaHble 1 audhdbepeHumnansl n-ro nopsaka , popmyna JleinbHmua; ceoncTaa.
naboparopHas pabora (4 4aca(oB)):

HaxoxaeHvne npon3BoaHbIX 1 gudpdpepeHumnanos N-ro nopsaaka

Tema 8. OcHoBHble TeopeMbl andocpepeHunanbHOro NCYUCIIEHUsA
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OCHOBHble TeopeMbl AngepeHUnanbHOro ncyucneHuns: teopema depma; teopema Ponns,
TeopeMma Kowwn, Teopema JlarpaHxa, oopmyna KOHeYHbIX npupauweHuin JlarpaHxa

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

dopmyna Tennopa ¢ ocTaTO4HbIM YNEHOM B chopme JlarpaHxa v ¢ oCTaTo4HbIM Y4lIeHOM B dpopme
[NeaHo; TeopemMa 0 e AMHCTBEHHOCTM PasnoxeHus no gopmyne Tennopa; pasnoxeHune
aneMeHTapHbIX PyHKUMA No oopmyne MaknopeHa; BbldUCNEHNE NPeaenos C NOMOLLbIO POPMybl
Tennopa. MNpaswno Jlonutans.

naboparopHasi pabota (4 4aca(oB)):

PasnoxeHue coyHkuum no goopmyne Tennopa ¢ octatkom B doopMe NeaHo, Bbl4MCIEHME NPEAENOB C
nomoLbto chopmynbl Tennopa v npasuna Jlonutans

Tema 10. UccnepoBaHue hyHKLUIA C MOMOLLbIO MPOU3BOOHON

JNIeKLMOHHOe 3aHsiTue (5 Yaca(os)):

BospacTaHue u ybbiBaHne oyHKLMKN, TOYKN 3KCTPEMYMbI, BbIMYKNOCTb, TOYKN nepernbda, acuMnToThl.
naboparopHasi pabora (6 4aca(oB)):

ViccnenoBaHune (oyHKLMIA C NOMOLLbIO NPON3BOAHON U NOCTPOEHWE rpadmnkos

Tema 11. HeonpeneneHHbIX UHTErpan
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Mporpamma amcumnnmHel "Matematudeckuin aHanua"; 10.03.01 NHdopMaumnoHHas 6esonacHoCTb; 3aBeaytowwnii Kagpedpol, K.H. (AOLEHT)
Typwunosa E.A.

NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

HeonpeneneHHblil nHTErpan: onpeneneHne, teopema 06 obwem Bnae nepoobpasHoOii, CBOMNCTBA
onpeneneHHoro nHTerpana. VIHTerpupoBaHue ¢ NoMoLLbio 3aMeHbl nepemMeHHon. dopmyna
WHTErpupoBaHns no YacTtsiM. PasnuyHble npueMbl HTErpupoBaHns

naboparopHas pabora (3 yaca(oB)):

OCHOBHbIE METObl MHTENPUPOBAHNSA: 3aMeHa NEPEMEHHbBIX 1 MHTErPUPOBAHME MO YacTsM
Tema 12. HeonpeneneHHbI MHTErpan

naboparopHas pabora (7 4aca(oB)):

BblYMCNIEHVE HEONPEOENEHHbIX UHTErPanoB OT PYHKUMIA Pa3nnNYHbIX TUMOB

Tema 13. OnpeneneHHbIn UHTerpan PuMaHa n ero ceoncrea

JNleKLLMOHHOoe 3aHsiTue (7 Haca(os)):

OnpepnenéHHbii MHTerpan Pumana: 3agayum, npuBoaswWme K NOHATUIO ONpPeaeneHHoro nHrerpana,
onpeneneHne, HeobxoaNMOE YCoBUE UHTErPUPYEMOCTU (PyHKUMW. VIHTerpanbHble cymmbl Japby,
nx CBONCTBA. Kputepui MHTerpupyeMoctu doyHkuumn. Apudpmetnyeckmne CBomcTea, CBOMCTBA
WHTerpana, cBs3aHHble C HepaBeHCTBaMU, TeopeMa 0 CpelHEM, UHTErPUPYEMOCTb HENPEPbIBHbIX U
MOHOTOHHbIX COYHKLIMIA

naboparopHas pabora (1 yaca(oB)):

BblYMCNIEHNE ONpPeaeneHHbIX MHTErpanoB No onpeneneHnto

Tema 14. UHTerpan PumaHa Kak doyHKLMSI BepXHero npenena
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

WHTerpan c nepeMeHHbIM BEPXHUM NPEenenoM, CBOMCTBA (HENPEPLIBHOCTb, AMIEPEHLIMPYEMOCTD,
CylecTBOBaHMe nepBoobpasHoi HeENpPepbIBHOW OyHKLMK), popMyna HbtoToHa-JleibHrua, 3ameHa
nepeMeHHon, OopMyna NHTErpPUPOBaHNS MO YacTSM

naboparopHasi pabora (2 4aca(oB)):

BbluncneHne onpeneneHHblX MHTErpanoB ¢ NOMOLWbIO OCHOBHbLIX METOL0B
Tema 15. FeoMmeTpuyeckue NpuUnoxeHUs nHTerpana PumanHa
JNleKuMoHHoe 3aHsiTne (3 yaca(os)):

Mnowanb KpI/IBOJ'II/IHeVIHOVI Tpaneunn B pa3nnM4HbliX CUCTEMAX KOOpOUHAT, ONInHAa Oyrn, nnowanb
NOBEPXHOCTN N obbeM Ten BpaweHn4

naboparopHas pabora (4 4aca(oB)):

BbluncneHune nnowanm KpMBONUHENHOM Tpaneunn, oMKy Oyrv, naowanm noBepxHocT n 06 bemoB
Tema 16. Hecob6cTBEHHbIE MHTErpasbl

NeKUuMoHHoe 3aHsiTne (3 yaca(os)):

MoHATME HECOBCTBEHHOrO MHTErpana AsyX TUMOB, CXOAMMOCTb HECOBCTBEHHOrO UHTErpana,
KpuTepuin Kowwn, npusHaky CXoauMoCcTy

naboparopHas pabora (4 4aca(oB)):

WccnenoBaHne HeCOOCTBEHHOrO MHTErpana Ha CXoAMMOCTb 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-KOOPANHATHOM CXOAMMOCTbIO; Teopema
BonbuaHo-Benepwrpacca. OTKpbITbie 1 3aMKHYTbIe MHOXECTBA, VX XapakTepusauns B TepMMHax
nocnenoBaTenbHOCTEN, KOMNAaKTHbIE MHOXECTBa, KPUTEPWIA KOMMAKTHOCTY

Tema 18. Npepen n HenpepbIBHOCTb B €BK/INA0BbLIX MPOCTPaAHCTBax
NeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MNpenen otTobpaxeHus B TOUKE, HEMPEPBLIBHOCTb B TOYKE, CBOMCTBA HEMPEPbIBHbLIX (RYHKLIMIA Ha
KOMMaKTHOM MHOXEeCTBE

naboparopHasi paborta (2 4aca(oB)):
BbluncneHue npegena otobpaxeHust B TO4Ke, UCCedoBaHNe 0TObpaxXeHnin Ha HENPEPbLIBHOCTb
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Tema 19. YacTHble npousBoaHble U audpcpepeHLpyeMocTb B €BKIMA0BbIX NPOCTPaHCTBaX
JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

YacTHble Npon3BoaHbIE N AMGPEPEHLMPYEMOCTb 0TOBPaXEHWIA: onpeaeneHne YacTHow
NPOV3BOOHON, YCNOBUS AndodpepeHLpyeMoCT (PyHKLUN B TOUKE; AndodpepeHUnpyemMoCTb COXHOW
doyHKUUK; andpdpepeHuman,\ n ero CBONCTBa; OOPMyna KOHEYHbIX npupatweHuin. [NponssogHbie 1
andpdpepeHumnanbl BbICWNX NOPSAKOB
naboparopHas pabora (8 yaca(oB)):

HaxoxaeHne 4acTHbIX MPOM3BOAHbBIX U AndodoepeHunanos, ougepeHLMpoBaHne CrnoXHbIX

oTobpaxeHuin, onddepeHUNPOBaHNE HESIBHBIX (PYHKLNIA, 3aMeHa NepeMeHHbIX

Tema 20. kcTpeMyMbl PYHKLUIA MHOMMX NepeMeHHbIX
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

OKCTPEMYMbI (DYHKLMIA MHOMMX NEPEMEHHBIX: HEOOXOAMMOE YCNOBME CYLLECTBOBAHMS 9KCTPEMYMA B
TOuke; oopmyna Telnopa, LOCTATOYHbIE YCNOBME CYWECTBOBAHNS 9KCTPEMYMA B TOUKE.

naboparopHasi pabota (8 yaca(oB)):
HaxoxaeHne aKCTpeMyMoB OyHKLIMN MHOTMX NEePEMEHHbIX, YCNOBHbIA 3KCTPEMYM, 3a4a4K Ha

MakCMMyMm N MMHNMYM

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUMMINHBI (MOLYNISA)

CrtpaHvua 9 us 17.

Buabl
N Paspen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g%%’g:y;g:;gzg;
AucumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOEeHTOB P
noar
1 Tema 1. Teopus 1 ﬂgﬂ a?uTgeB:'(g 3 noMallHee
"|B TBEHHbIX Yncen
elecTse ce 3ananms 3apaHve
Tema 2. HYnucnosbl noaroToBk
ema cnoBble _ OAroToBKa noMawHee
. [nocnepoBatenbHOCTU: 1 JOoMallHero 4 3a0aHNE
OCHOBHbIE NOHATUSA 3agaHus
Tema 3. CeoiicTBa NnoaroToBKa
. [4ncnosbIx 1 JoMalHero 4 gg,z::]mf ©
nocnenoBaTenibHOCTEN 3agaHus
noaroToBK
Tema 4. Npegnen 1 ugﬂa?ugerg 4 JomaliHee
' HKLIMW B TOYK HW
oyHKL, ouke sanaHms 3afaHve
noaroToBk
OAroToeka 1 noMallHee
Tema 5 JomauwHero sananmne
: 3agaHus
. |HenpepbIBHOCTb 1 OLIOTOBKA K
JOYHKLMN B TOYKE A o KOHTpONbHas
KOHTPO/TbHOW 1 26073
paboTe P
Tema 6.
noaroToBk
LdungpdbepeHunpoaHme 1 ,ugﬂa?u:erc? 8 noMallHee
" [byHKUMM onHOM 3anaHNs 3apaHue
nepeMeHHou
Tema 7. Mpon3soaHbl
emMa pOon3BOAHbIE noaroToBKa noMawHee
. |» BndpdpepeHumnanbl 1 JoMallHero 4 3anaHme
BbICLINX MOPSALKOB 3agaHus
Tema 8. OCcHOBHble
TeopeMbl 1 zgﬂ;ﬂ::rl(g 1 noMallHee
" |andopepeHumanbHoro 3a0aHvs 3ajaHue
ncymncneHmns
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
NOAroToBK
9 Tema 9. ®opmyna 1 ugﬂaczm?erg 4 noMallHee
Tewnnopa 3ananms 3apaHve
Tema 10.
NOAroToBK
10 WccneposaHme 1 ﬂgﬂ a?m?erg 6 noMallHee
‘|pyHKLUMA C NOMOLLbIO 3anaHns 3apjaHve
npon3BOOHOM
noaroToBKa
JoMallHero 1 floMalliHee
Tema 11. 3afaHvne
o 3apaHus
11.|HeonpeneneHHbIin 1 HOLrOTOBKA K
WHTerpan o
P KOHTPO/TbHOW 2 Kongoanaq
pabote paborta
Tema 12. noarotoeka
12.HeonpeneneHHbIn 2 JoMallHero 3 g'ao,zgﬁmf ©
WHTerpan 3anaHus
Tema 13.
o NOAroToBK
13 OnpepneneHHbIn 5 ugﬂaﬁugerg 1 nomMauwHee
‘InHTerpan PumaHa u ero sanaHns 3apaHue
CBOMCTBA
Tema 14. ViHTerpan noarotoska
14.|Pumana kak pyHkumns 2 JomatiHero 2 ggzgﬁmfe
BEPXHero npegena 3agaHus
Tema 15.
NoaroToBK
15 ["eomeTpuyeckme 5 ugﬂaﬁugerg 5 JomaliHee
‘InpunoxeHns nHTerpana sanaHns 3apaHue
Pumana
NOAroToBK
OAroToeka noMallHee
JoMallHero 1
Tema 16. 3anaHus 3ajaHue
16.|[HecobcTBEHHbIE 2 OLTOTOBKA K
WHTerpansbl o
P KOHTPONbHOW 1 Kongoanaﬂ
paboTe pabora
17 Tema 17. EBknnOoBo 5 Hgﬂ;ﬂ::r'(g 5 noMallHee
NPOCTPaHCTBO sananms 3apaHve
Tema 18. Npenen n NO4roToBKa
18 [HENPEpPbIBHOCTL B 5 foMalHero 5 noMallHee
"leBKNnaoBbIX 3anaHms 3apaHve
npocCTpaHcTBax
Tema 19. HacTHble
NPOW3BOOHbIE N noaAroToBKa
19.|amdpdpepeHumnpyemMocTb 2 JoMallHero 2 ggz::JMHee ©
B €BK/INAOBbIX 3anaHus
NpPOCTpaHCcTBax
NOAroToBK
OAroToBKe noMallHee
JoMallHero 2
Tema 20. OKCTpeMyMmbl 3afaHuve
- 3agaHus
20.|doyHKUMA MHOrMX 2 HOLrOTOBKA K
nepeMeHHbIX 5
P KOHTPO/IbHOW 2 Kongoanaﬂ
paboTe pabota
PernctpaunoHHblii Homep 912917 - PAEKTPOHHBIH
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Buabl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Ntoro 63

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHne NPoncxoanT B oOpMe NEKLIMOHHBIX U NPAKTUYECKNX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKunid, KOTOPbI OCTaeTCcs y
CTydeHTa B pe3y/bTaTe NpOoC/yWmMBaHNA NEKLMN HE MOXET 3aMeHNTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. NMpocnywas nekumio, MONe3Ho
03HaKOMUTbCS ¢ bonee NOAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha [1Be KaTeropumn: HeObX0AMMbIV ANS CAAYM 9K3aMeHa 1 3a4eTa MUHUMYM Y
LOMONHUTENbHAS NMTepatypa.

3yyeHune kypca nogpasyMeBaeT He TONbKO OBNadeHne TeopeTn4eckmm MaTepranoM, Ho 1
nonyYyeHne NpakTUYeCKnx HaBblkOB AN bonee rnybokoro NOHMMaHNs pasfenos AUCLUUMNHDI
"MartemaTtunyeckmii aHanm3 1" Ha OCHOBE peleHns 3a4a4y U ynpaxHeHUn, UANI0CTPUPYIOLWNX
Ll0Ka3blBaEMblE TEOPETUYECKMNE MONOXEHUS, a TaKXe pa3BuTe abCTPakTHOMO MbIWIEHNS U
CMOCOBHOCTM CaMOCTOSATENBHO [0OKa3blBaTb YACTHbIE YTBEPXKAEHNS.

CamocTosaTenbHas paboTta npeanonaraeT BbiMOMHEHWE fOMaLWHKX paboT. MNpakTuyeckne 3anaHus,
BbIMOMHEHHbIE B ayAUTOPUM, NPeaHa3HayYeHbl 418 ykasaHms o0Wwmnx METOL0B pelleHns 3anay
onpeneneHHoro Tuna. 3akpenuTb HaBblKM MOXHO MWL B Pe3yNbTate CaMOCTOSTENIbHON paboThl.

Kpome Toro, camoctosTenbHas paborta BkoYaeT NoAroToBKY K ak3aMeHy 1 3adyety. [pu noarotoske
K cllaye 9K3aMeHa 1 3a4eTa Becb 00beM paboTbl peKOMeHIyeTcsi pacnpenensitb paBHOMEPHO Mo
LHSM, OTBEEeHHbIM A8 NOArOTOBKM K 9K3aMeHy 1 3a4eTy, KOHTPONMPOBaTh KaX abli AeHb
BbIMNONHEeHMs paboThl. Jlyyle, ecnm MOXHO NepeBbINoNHWUTL nnaH. Toraa scerna bynet peseps
BPEMEHM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Teopus BeLLeCTBEHHbIX Yucen
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

PeweHne 3agay no Teopnnm MHOXeCTB, METOL mMaTeMatn4yeckomn NHAOYKUMN, NOCTPOEHNE 3CKMN30B
KpuBbIX

Tema 2. Yucnosble nocnenosaTeNlbHOCTU: OCHOBHbIE MOHATUS
JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:

PeweHne 3anay Ha BblYMCNEHNE NPeaenoB NocnenoBaTelbHOCTY
Tema 3. CBOMCTBa YMCNOBbLIX NOCNenoBaTeIbHOCTEN
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

PeweHne 3anay Ha Bbl4MCNEHNE Npenenos NocnenoBareibHoCT C UCNONb30BAHMEM CBOCTB
Tema 4. NMpepen chyHKUUN B TOUKE

JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

PeweHne 3anay Ha BblYUCNEHNE NPenenoB pasnyHbIX PYHKLMNA
Tema 5. HenpepbIBHOCTb PYHKLUN B TOYKE

JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

PeweHne 3anay Ha HENPEPbLIBHOCTb (OYHKLUUKN B TOYKE
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:
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1. Haiitn npenen nocneposatenbHocTu 2. Hantn npeaen opobHo-paumoHanbHoi dyHkumn 3. Haitn
npenen TPUroHoMeTpuyeckon doyHkumm 4. Hantm npenen TpaHCUEHOEHTHOM (PyHKUMKN 5. HanTu
npenen nokasartenbHO-CTeNneHHON gyHKLUMMK

Tema 6. OuddepeHumpoBaHme pyHKLUN OOHON NepeMeHHON

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PeweHwve 3anay Ha Bbl4MCNEHVE NPON3BOAHbIX

Tema 7. NpounssoaHbie n anddepeHumnanbl BbICLLMX NOPSOKOB

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

PeweHne 3anay Ha BblYMCNEHWE NPON3BOOHbBIX U ANPGOEPEHLMAN0B BbICIINX NOPALKOB
Tema 8. OcHOBHble TeopeMmbl audpdpepeHLnanbHOro UCYUCNEeHNs

LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PelweHne TeopeTnyecknx 3agay Ha MCMoib30BaHME OCHOBHbIX TEOPEM ANdbdepPeHUNaNbHOro
NCYUCNEHMUSI.

Tema 9. Popmyna Tennopa
IOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PeweHwne 3ana4 Ha BblMUCEHME NPELENOB C UCMONb30BaHNEM (popMynbl Tennopa v npasmna
NlonuTans.

Tema 10. UccnepoBaHue oyHKLIMA C MOMOLLLLIO NPOU3BOAHOWN
J[oMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

PeweHne 3apay Ha nccrnenosaHne oyHKUMIA N MOCTPOEHNE rpadomKoB
Tema 11. HeonpepneneHHbI MHTErpan

LoMallHee 3ajaHve , NPUMepPHbIE BONPOChI:

BblumcneHne npoctenwmx HeonpeneneHHbIX MHTerpanos
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. HainTn nponsBoaHyto doyHKUMK 2. PasnoxumTb doyHKLMIO No coopmyne Teinopa 3. Bbluncnutb
npenen yHKUMKM, pas3noxus ee no copmyne Teinopa 4. Haintn npenen pyHKUMM Mo npasuny
Nonutans 5. iccnenoBatb OyHKUMIO 1 MOCTPOUTL rpadouk

Tema 12. HeonpeneneHHbI UHTErpan

[oMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

BblYMCIEHNE HEONPEeaeNEeHHbIX MHTErpanos oT OYHKUMIA PasnnyHbIX TUMOB
Tema 13. OnpepneneHHbIn UHTerpan PuMaHa n ero ceoncrea
HoMmallHee 3afaHune , NpyUMepHbIe BONPOCHI:

PeweHune TeopeTnyeckmx 3anay Ha onpegeneHne nHterpana Pumana
Tema 14. UHTerpan PumaHa Kkak doyHKLUS1 BepXHero npegena
JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

BbluncneHue nHterpana Pumana ¢ nomouwbto doopmynbl HetoToHa-JleinbHmua
Tema 15. N'eomeTpnyeckmne npunoxeHnsa uHterpana PumaHa
JoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

BblYMCNIEHME NOWAAN KPUBONMHENHONM Tpaneuun B pasfiniHbiX CUCTEMAX KOOPAMHAT Bbl4UCNEHME
LJIVH Oyr KPpUBbIX, NNOWanei NoBepxHOCTN 1 06 bEMOB TEN BPaLLEHUS

Tema 16. Hecob6cTBEHHbIE MHTErPanbl

IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOChI:

WNccnepnoBaHne HeCOBCTBEHHBIX MHTErPanoB Ha CXOAUMOCTb
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

1. BbluncneHune HeonpeneneHHoro nHTerpasia C NoOMOLWbO 3aMeHbl NepPeMEHHbIX 2. Bbluncnenue
HeonpeneneHHoro NHTerpana ¢ NoMoLbio PopPMy bl MHTErPUPOBAHNSA MO YacTaM 3. Bbluncnenue
HeornpeneneHHoro nHTerpana ¢ NnoMowbo pas3/inyHbIX METO00B 4. ViccnepoBaHne HECOBCTBEHHOIO
nHTErpana Ha cxoouMoCTb 5. BbluncneHue nnowanmn nnockomn dourypsbl 6. BbluncneHve onvHbl ayrun

Tema 17. EBKNUO0BO NPOCTPAHCTBO
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JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:
TeopeTnyeckme 3anaym Ha OCHOBHbIE NMOHATUS €BKNNA0BA NPOCTPaHCTBA

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

JoMallHee 3afaHune , NpuMepHble BOMpOoCHI:

PeweHve 3apnay Ha BblYMCnEeHWe Npeanenos 0TOOpPaxeHnii n NCCnefoBaHne Ha HeMpPepbIBHOCTb
Tema 19. YacTHble npoussogHble U audpcpepeHLMpyeMoCTb B €BK/IMO0BbIX MPOCTPaHCTBaX
JoMallHee 3a8aHve , NPUMepHbIe BOMPOCHI:

HaxoxaeHue YacTHbIX NPOU3BOAHBIX NEPBOrO M BTOPOro NOpsiaKa, HaxoXaeHne amdepeHLmanos,
Bbl4MCNIEHME KacaTeNbHOro 0TObpaxeHns NS CNOXHbIX 0TOOpaXeHWiA, 3aMeHA NEPEMEHHbIX B
00bIKHOBEHHbIX AMhpepeHLManbHbIX YPaBHEHNSX BbIPaXEHUSX, COAEPXallnX YaCcTHbIE
NPON3BOIHbIE

Tema 20. 3kcTpeMyMbl PYHKLMA MHOTUX NepeMeHHbIX
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

HaxoxaeHune aKCTpeMyMoB COyHKLMIA MHOFMX NEPEMEHHBbIX. PelleHne 3aaay Ha YCNOBHbIA 3KCTPEMYM
N Ha MaKCUMYM 1 MUHUMYM

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. Haiiti YyacTHble Npon3BoAHbIE MEPBOrO M BTOPOro nopsiaka (B SBHOM Buae) 2. Haintn yactHble
NPOun3BOOHbIE CPYHKLUMW, 3aAaHHON HesiBHO.\ 3. Mpeobpa3oBaTtb BbipaXXeHUe C NOPMOLLbIO 3aMEHbI
nepeMeHHoi 4. HainTn akcTpeMyMbl OyHKLMW ABYX UK TPEX NepPeMeHHbIX 5. HaliTn Hanbonblee unm
HauMeHbluee 3HaYeHne YHKLUMM Ha KOMMakTHOM MHOXECTBE

Tema . UToroeasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
[MporpamMma ak3ameHa.
1 cemecTp

|. BBeneHue B aHanus.

MHoxecTBa. Onepauun Ha MHoxecTBamu. PyHkums. O6pas n npoobpas MHOXeCTBaA NP
otobpaxeHun. brekums. PaBHoMowwHble MHOXecTBa. CHeTHbIe MHOXECTBA U X cBoicTBa. I'padhmk
4MCNOBOM GoyHKLUMN. DYHKUMK, 3aaaHHble HesiBHO. OBpaTtHas doyHKUMs. MOHOTOHHAS COYHKLIMS 1
obpatHas kK Heil. Onepauunm Ham YUCNOBLIMU GOYHKLINSIMU.

Akcrnomatmyeckoe onpepneneHne NEeNCTBUTENBHbIX Yncen. ToyHas BEPXHAA N TOHHAA HUXHAA TPpaHn
4MCNoBOro MHoOXecTBa. XapaKTepVICTI/Il-IeCKOG CBOWCTBO TOYHOW BerHeVI rpaHun. Tononorus
4ynUCnoBou I'IpﬂMOVI (OerCTHOCTI/I, MPOKONOTble OKPECTHOCTWU, OTKPbITblE N 3aMKHYTbl€E MHOXKECTBA,
npenesibHble N N30NNPOBaHHbIE TOYKA MHO)KeCTBa). TeopeMa BeVlemepacca. PaCLIJI/IDGHHaH
4yncnosas rnpsmas.

Mpenen YicnoBoi nocnenosatenbHocT. MoanocnenoBaTenbHoCcTb. CBOMCTBO
noanocnenoBaTenbHOCTEN CXOAsIENCs NocnenoBaTeNbHOCTU. DNeMeHTapHble CBOMCTBA Npeaena
nocnenoBaTenbHOCTY (€AUHCTBEHHOCTb, CBOMCTBO "3axaToi" nocnenoBaTenbHOCTH,
OrpaHNYeHHOCTb CXOAsWeNCcs NocnenoBaTelbHOCTW, apudmeTmyeckme ceoincTea). CxoamMMocCTb
MOHOTOHHbIX OrpaHNYeHHbIX NOcneaoBaTeNnbHOCTEN. JleMMa 0 BNOXEHHbIX OTpe3kax. Teopema
BonbuaHo-BeiepwTpacca o cywecTBoBaHMM CX0AsLeNcs nognocnenosaTenbHocTH. Yucno e.
dyHaameHTanbHble nocnenoBatensHoCTH U Kputepuii Kown. Teopema KaHTopa 0 HECHETHOCTU

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

Mpenen doyHKLUMN B TOUKE. DKBMBANEHTHOCTL onpeaeneHunii. CBoicTBa npeaena: e AMHCTBEHHOCTb,
CBOWCTBO "3axatoi" oyHKLMN, OFPaHNYEHHOCTb CPYHKLMMN B OKPECTHOCTM TOYKW CYLLECTBOBAHUS
npenena, apugMeTUYeckme CBONCTBa, kputepmuin Kowm cylectsoBaHns npenena yHKLMM B TOUKE,
CBOWCTBO COXpaHeHus 3Haka. MNepBblil 1 BTOPOI 3ameyatenbHble npenensl. ACMMNTOTUYECKME
paBeHCTBA. DKBUBANEHTHbIE COYHKLIN M NX cBOCTBA. OCHOBHbIE 3KBMBANEHTHOCTY.
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HenpepbiBHOCTE oyHKLMM B TOUKe. CBOCTBA HENPEPDLIBHBIX B TOYKE PYHKLIMIA: OrPaHNYEHHOCTb B
OKPECTHOCTU TOYKM HEMPEPBLIBHOCTN, COXPAHEHME 3HAKa, apugIMETMYECKME CBONCTBA,
HenpepbIBHOCTb Cynepno3nummn. Toykn paspbiBa. CBONCTBA HENPEPBIBHOW HA OTPE3Ke GYHKLIMK:
OrPaHUYEHHOCTb, OOCTUXEHME TOYHbIX rpaHeit, obpalieHne yHKUUM B HYfb, CBOMCTBO
MPOMEXYTOYHbIX 3HAYEHM. PaBHOMepHas HenpepbIBHOCTb. JleMMa 0 noanocnenoBaTeNibHOCTY.
HenpepblBHOCTb 06paTHOM CPYHKLMN.

[I. OndpdpepeHumpoBaHme.

KacatenbHas K kpusoi. JudodbepeHunpyemocTb oyHKUMKM B Touke. OnpeneneHne npon3soaHon
doyHKUMK B Touke. KacatenbHoe otobpaxeHue. duddpepeHuman oyHKLUN N ero reoOMeTpuyHecKkuil
cMbicn. OgHO3Ha4YHas onpeneneHHoOCTb NPON3BOLAHON. ApnudMeTnieckme CBoOMCTBa onepaumm
andpdpepeHumposanus. udpdoepeHumnposaHmne cyneprnosvumm dyHkumin. dudpdepeHurposaHvie
obpatHoi goyHKUMKU. Tabnuua Nnpor3BoaHbIX NeMeHTapHbIX oYHKLMIA. [pon3BoaHbie 1
avgogoepeHumansl Boicwunx nopsakos. dopmyna JlenbHmua. OCHOBHblE TEOPEMDI
angodpepeHumanbHoro ncancneHns: teopemol Ponng n Koww, doopmyna JlarpaHxa. lNpasuno
INonutanga. ®opmyna Tennopa ¢ octatkoMm B oopme JlarpaHxa. JlokanbHas gpopmyna Ternnopa.
EOMHCTBEHHOCTL NpeacTaBneHns OyHKUMM nokanbHom doopmynon Tennopa. dopmynel Tennopa ans
OCHOBHbIX 9neMeHTapHbIX (PyHKUMIA. Bo3pacTaHue u ybbiBaHne pyHKUMiA Ha oTpeske. Heobxoanmoe
YCNOBUS NOKaNbHOro akCTpemyma. [loctaTtoyHble YCNoBUE NOKaNbHOro 9KCTpeMyMa (2 ycnosus).
BbinyknocTb KpuBOI B TO4Ke. To4kn nepernda. ACUMMTOTHI.

MoHsiTMEe NnepBoobpa3HoO N ee CBOMNCTBA.
2 ceMecTp
[MporpamMma ak3ameHa.

3apada, npusogswme K NoHATUIO uHTerpana Pumana. OnpenenerHns nHterpana Prumana (Ha s3blke
nocnepoBatenbHocTen, Ha siabike "l - D"). Heobxonmmoe ycnoBme MHTErpupyemMocTt GoyHKLIMK.
MHoxecTBa neberoeoii Mepbl Hynb 1 UX cBOCTBA. Teopema Jlebera (chopMynmpoBka).
NHTerpupyemoctb MOHOTOHHOW (byHKUMK. CBOMCTBA MHTEerpana PuMmaHa: nMHENHOCTb,
WNHTErpupyemMocTb nponsseneHns n moayns. CBOMNCTBO aganTUBHOCTM UHTerpana Pnumana
OTHOCUTENBHO 06nacTn MHTErpmpoBaHuns. CBONCTBa UHTErpana, CBA3aHHble C HEPaBEHCTBAMU.
Teopema o cpenHeM. CBOMCTBO HENPEPLIBHOCTM MHTErpana Kak qoyHKUUN CBOEro BEPXHEro
npenena. Teopema o cywecTsoBaHuM NnepsoobpasHoii. Dopmyna HototoHa-JleinbHmua. dopmyna
WNHTErpupoBaHns Mo 4acTsM 1 3aMeHa nepeMeHHon B nHterpane PumaHa. BepxHuin n HUXHWIA
nHTerpansl Japby n nx ceoiictea. Kputepuii [apby MHTErpUPYEMOCTM CPYHKUMIA. VIHTErpmpyemocTb
HenpepbiBHOM (PyHKLUMW. [ eoMeTpuyeckne npunoxeHns nHterpana Pumana.

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

EBknnaosbl npocTpaHcTea (OCHOBHbIE MOHATUSA). TONONOrNs eBkNnaoBa NPOCTPaHCTBA.
KoMnakTHble MHOXeCTBa B €BKINAO0BbLIX NPOCTPaHCTBaX. Kputepuin KOMNakTHOCTK, Teopema
Beinepuwrpacca. BektopHble nocnenosaTenbHOCTU. Xapaktepuaauns 3aMKHYTbIX MHOXECTB 1
npenernbHbIX TOYEK B TepMUHAXxX rnocnenosarenbHocTen. Teopema bonbuaHo-Beliepwtpacca.
MNpenen otTobpaxeHus B TO4KEe, PAaBHOCWUIbHOCTb ONpeaeneHnia, ceoicTea. HenpepbiBHble
oTtobpaxeHnsi. CBONCTBa HENPEPBIBHBIX PYHKLMIA HA KOMNAKTHBIX MHOXECTBAX: OrPaHNYeHHOCTb U
paBHOMepHas HernpepbIBHOCTb, AOCTUXEHNE TOYHbBIX rPaHer, OOCTUXEHNE NPOMEXYTOYHbIX
3Ha4YeHuin.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 912917 5AE
CrtpaHnua 14 n3 17. 111 VHI:I

S OEMALR G



Mporpamma amcumnnmHel "Matematudeckuin aHanua"; 10.03.01 NHdopMaumnoHHas 6esonacHoCTb; 3aBeaytowwnii Kagpedpol, K.H. (AOLEHT)
Typwunosa E.A.

NnHeliHble oTobpaxXeHns B BKNINMAOBLIX NPOCTPAHCTBAX U MX NPeACcTaBleHne MaTpuuei.
Obpatumble nuHelHble oTobpaxeHns. Hopma nmHeHoro otobpaxeHus 1 ee CBOWCTBA.
KacatenbHoe otobpaxeHne 1 ero CBOMCTBa: 0AHO3HAYHOCTb, HEMPEPLIBHOCTb
OndodoepeHLMPYEMOro oTobpaxeHus, AnddepPeHLMPYEMOCTb CNOXHOM OYHKUMK. HacTHbIe
npounssoaHble. MaTtpuua Skobu, doopmyna nonHolk NPon3BoaHON. ApndoMeTnyeckme CBoNCTaa
CPYHKLIMIA MHOTMX NEepeMEHHbIX. YCNoBMS AndodepeHUmpyeMocT otobpaxeHuii. KacatenbHas
nnockocTb. HenpepblBHO AndbchepeHUmnpyeMble 0TobpaxeHusi. HenpepblBHblE BEKTOP-AYHKLINN.
WNHTerpan o1 HenpepbIBHON BEKTOP-pyHKUMN. Heobxoammoe ycnoBre nokanbHOro aKCTpemMyma.
OueHoyHas chopmyna JlarpaHxa. HacTHble Npon3BOOHbIE BbICWINX NOPSAKOB. Teopema o
HEe3aBUCUMOCTM YACTHbIX NPOM3BOAHbIX OT Nopsaka andpdepeHumposaHms. JoctaTtouHble ycnosus
NOKanbHOro aKCTpemyMma.

7.1. OcHOoBHas nuTeparypa:

1.AH4ymkoB, AHaTtonuii Muxannosny. BeefneHne B MaTemMatyeckuim aHanms3 B BONpocax 1 3agadyax
[TekcT : anekTpoHHbIN pecypc] / A.M. Anuukos, P.J1. Banuynnun, P.A. Hawvwes ; KasaH. roc. yH-T,
dun3. gpak. ? AnekTpoHHble AaHHble (1 dparin: 0,35 M6) .? (KazaHb : HayyHas 6ubnunoteka
KaszaHckoro penepanbHoro yHmsepcuteta, 2014) .? 3arn. ¢ akpaHa .? Pexum goctyna: OTKpPbITbIiA.

<URL:http://libweb.ksu.ru/ebooks/publicat/0-759223.pdf>.

2.llepctHes, AHaTtonuin Hukonaeswy (a-p dus.-mart. Hayk ; 1938 -) .

KoHcnekT nekumi no Matematnyeckomy aHanumay [TekcT: anekTpoHHbIn pecypc] / A. H. LWepctHes .7
N3a. 5-e .? OnekTpoHHble AaHHble (1 dpain: 2,66 M6) .? (KazaHb : KasaHckuii rocyapCTBEHHbIN
yHuBepcuteTt, 2009) .? 3arn. ¢ akpaHa .? Pexum goctyna: oTKpbITbIf .7

http://libweb.ksu.ru/ebooks/05-IMM/05_33 2009 000165.pdf

3. OybposuH B.T. Jlekunm no matematnyeckomy aHanuady. Hactb 3. - KasaHb: KasaH. yH-1, 2014. -
166 c.

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

4. Kyppsues J1.1., Kytacos A.Ll., Yexnos B.W., WabyHnH M.N. C6opHMK 3aaady no

maTematmnyeckomy aHanmay. Tom1. MNpenen. HenpepbiBHOCTb. dudbcpepeHumpyemocTb. - M.:
duamatnut, 2010. - 496 c.

9BC "MNaHb": http://e.lanbook.com/view/book/2226/

5. Kyaopssues J1.1., Kytacos A. L., Yexnos B.W., lWabyHnH M.W. C6opHmk 3apay no
maremartmyeckomy aHanuay. Tom 2./ HTerpansl. Paabl. - M.: duamatnut, 2009. - 504 c.
ObC "TaHb": http://e.lanbook.com/view/book/2227/

7.2. JlononHuTenbHasa nuteparypa:

1. ®durrenronby .M. OcHoBbl MaTeMaTuyeckoro aHanuaa. Yactb 2. - Cl16.: JlaHb, 2008. - 464 c.
ObC 'MaHb': http://e.lanbook.com/view/book/411/

2.3nobuHa C.B., MNocuuenbckas J1.H. Matematnyeckmin aHanma B 3agadax v ynpaxHeHusx. - M.:
dusmatnut, 2009. - 360 c.

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

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

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

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

Kpartknin cnipaBo4yHUK rno maremaruke - http://matembook.chat.ru/

mMaTemartmyeckuin noptan - http://www.allmath.com/

obpazoBatenbHbIi MaTEMaTUYECKMiA caiiT. - http://www.exponenta.ru/

CaiT ¢ y4ebHbiMM MaTepranamm no MateMaTnyeckmm gucumnamHam - http://www.math.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve gucunnnuHbl "Matematmnyeckunin aHanns" npeanonaraeT UCnosb3oBaHne cnemyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ANCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 0Bpa3oBaTENbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONn, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Nekumm n npakTnyeckme 3aHATUS No AUCLMNAMHE NPOBOAATCS B ayAUTOPUM, OCHALEHHON AOCKOM 1
MenoM(MapKkepom).

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpaeneHnto 10.03.01 "ViHdopmaumnoHHas 6e3onacHoCTb" 1 Npoduno NoarotToBku besonacHocTb
KOMMbIOTEPHbIX CUCTEM .
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ABTOpP(bI):

Typunosa E.A.

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

" 201 __r.
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