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1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHne oncumnnuHbl "MaTtemartmndeckuii aHanuna 1" aBnsoTcsa: oopMmnpoBaHme
MaTeMaTuU4ecKom KynbTypbl CTYAEHTOB, (PyHOaMeHTanbHas MoAroToBka CTyAEeHTOB B 0bnactu
MaTemaTtnyeckoro aHanunsa, oBnageHne CoBpeMeHHbIM annapaTtomM MaTeMaTM4eckoro aHanvsa ons
LanbHewwero NCNob30BaHMs B APYyrux obnacTsix MaTeMaTuyeckoro 3HaHus U AncUMnamMHax
eCTeCTBEHHOHay4HOro cogep>XaHus.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 51.6.7 OucumnnuHel (Mogynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 01.03.04 MNpuknagHas matematka n OTHOCUTCS K 6a30BoiA
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTtcs Ha 1, 2 kypcax, 1, 2, 3, 4 cemecTpbl.

OducumnnmHa 'MaTtematmyeckuin aHanms' BXoguT B 6a303y+o 4aCTb MaTteMaTmn4eckoro n
€CTeCTBEHHOHay4YHOro uumkna noarotoskun 6aKanaBpa no HanpaeneHunto 'an/IKﬂa,EI,HaFI maremarumka'.

Nornyeckas v cogepxarenbHo - MeTognyeckas B3aMMoCBa3b C APYrMMM AUCUUNIMHAMUY U YacTaMu
OOQIT BbipaxaeTcs B Cneayowem.

OucumnnnHe 'MatemaTtnyeckunii aHanns' npeawecTtsyeTt obwemaremMmaTnyieckas noarotoska B
obbeme cpenHel 06weobpal3oBaTe/ibHON WKOMbI UM TEXHUYECKOro Konnenxa,

OcBo€eHNe OaHHOW ONCUMMMHBI Kak NpenlwecTByowWel He06X0AMMO NMPU U3yHeHU Cnenyowmx
AVCLUMMIVH:

- Teopusi BEpOSITHOCTE U MaTeMaTnyeckasi CTaTucTnka;

- JndbpepeHumnanbHble ypaBHEHNS;

- YpaBHEHNs MaTeMatnyeckon punanku;

- YucneHHble Metonbl;

1 NpoYMe AUCUUMAVHBI BApUaTMBHON YacTu.

3. KomneTteHuumn obyuarowierocsi, popMupyemble B pe3yibTare 0CBOEHUS AUCLUMIIMHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwmndpposka

LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OrlK-1
(npodheccunoHanbHble FOTOBHOCTb K CAMOCTOSITENbHON paboTe
KoMMeTeHuunn)
MK-11 FOTOBHOCTb MPUMEHSATb 3HAHNA N HABbIKWN ynpasneHns
(npodhbeccmoHanbHble MHEO Maumepm ynp
KOMMeTeHuunn) P
MK-2 CNoCcoBHOCTb M FOTOBHOCTb HACTpamMBaTb U TECTMPOBATL U
(MpogpeccmonantHbie OCYLLECTBNATb NPOBEPK Bbl‘-IVICHBITeanOVI TeXHMKpm
KOMMeTeHuunn) y POBEPKY

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHbIE MNOHATNA N MEeTObl SﬂeMeHTapHOVI MaTtemMaTtukun, reomMeTpun, anre6pb| M Havyan
mMareMatn4eckoro aHanamaa,
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- OCHOBHbIE MOHATUSA NUHENHON anrebpbi;

2. OONIXEH yMeTb:
- NPOV3BOANTb OENCTBUS C YACnamu;

- NICMONb30BaTb OCHOBHbIE anrebpanyeckne ToxaecTsa 4ns npeobpasoBaHus anrebpanyeckmnx
BblpaXeHui;,

- UICNONb30BaTh TPUrOHOMETPMYECKME TOXAECTBA ANS Npeobpa3oBaHNs TPUrOHOMETPUYECKNX
BblpaXXeHuia,

- pewwaTtb IMHENHbIE U KBaAPaTUYHbIE YPaBHEHNS N HEPABEHCTBA;
- pelwaTb TPMroHOMETPUYECKNE YPABHEHMS;

- BbINOMHATb FEOMETPUYECKNE NOCTPOEHNUS;

- lOKa3blBaTb MaTeMaTn4yeckne yTBePXAeHUS;

- BbIYMCNSATb ONpenenvTeny;

- BbINOMHATb AENCTBUSA HAL MaTpuLamu;

3. OONXEH BnageTb:

- IpYeMamMn BbIMUCNIEHUI HA KaNbKyNATOPE NHXEHEPHOro TUNa;

- HaBblkaMWn UCMNONb30BaHMA MateMaTnYeCckmnx CNPaBOYHNKOB.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSATb Ha NPaKTUKe OCHOBHbIE METOAbl MATEMATUYECKOro aHanusa.

4. CTpyKkTypa U cogepXxaHvue OUCLMUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb ANCLMNIMHBI cocTaBnseT 25 3a4eTHbix(ble) eanHunu(bl) 900 yaca(os).

dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUNMINHBI 3a4€T U 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO
2 ceMecCTpe; 3a4eT 1 9Kk3aMeH B 3 CeMeCTpe; 3a4eT U 9Kk3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYECTBO ANs [OMNycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n meHee - "HeyLOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunIMHe/ MOAYNIO
TemaTtnyecku NnaH AMcUMNANHBI/MOAYNS

Buabl n yacobl
ayoMTOpHOM paboThbl,

Paspen
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N 'D'"Kn":)v;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nexumm MpakTnueckumelllaboparopHble
L 3aHATUS paboTbl

[MncbMeHHoe

1 Tema 1. Teopus 1 6 0 5 nomaliHee
" |BeWweCTBEHHbIX Yyncen 3agaHue
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:,IL(I.)VIHJ',I.IV;I'HbI/ CemecTp cemecTpa (B yacax) ‘{( ompﬁl ﬂp
ay Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
lNncbmeHHoe
5 Tema 2. Yucnosble 1 6 0 5 nomatuiHee
" |nocnepnoBaTeNnbHOCTH 3ajaHve
[MncbmeHHoe
3 Tema 3. Npenen 1 6 0 13 noMallHee
" |doyHKUMKM B TOUKE 3afjaHue
KoHTponbHas
aborta
Tema 4. P
4. |HenpepbIBHOCTb 1 6 0 4 Eovﬁzmﬁ::oe
JOYHKLMM B TOYKE 3amaHmne
Tema 5. NpounssogHas n lMncbMeHHoe
5 andpgoepeHumnan 1 8 0 10 JomatliHee
" |dyHKUMM 0gHOM 3agaHve
nepeMeHHomn
MnucbMeHH
Tema 6. [NponssoaHbIe uoﬁamﬁeeoe
6. (W andpdpepeHumans 1 4 0 4 3anaHme
BbICLUMX MNOPSALAKOB
Tema 7. OCHOBHble [MncbMeHHoe
- [Teopembl ans 1 4 0 5 nomauHee
" [AngodpepeHumpyeMbIx 3ajaHune
doyHKLUWUIA
MNucbmeHHoe
8 Tema 8. dopmyna 1 6 0 v noMallHee
" |Tennopa 3apaHve
KoHTponbHas
Tema 9. ViccneposaHue |E|?/I6C(Z>1I;llaeHH oe
9. |pyHKLMIA C MOMOLLbIO 1 4 0 14 nomauHee
Nnpon3BOOHON 3anaHne
Tewa 10. Ivcoerioo
10.|HeonpeneneHHbIn 1 4 0 8 sananue
WHTerpan
Tema 11. lMncbMeHHoe
11 OnpepnenéHHbiit 5 10 0 4 noMallHee
‘InHTerpan PumaHa v ero 3apaHve
cBoKcTBa
Tema 12. NHTerpan kak MNucbmeHHoe
12 JOYHKLMSA BEPXHEro 5 6 0 5 nomatuiHee
‘Inpenena. ®opmyna 3anaHve
Tewnnopa
PerunctpaumnoHHbii Homep 928217 < ;;?{I;TEPPCSH’{T%%
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
KoHTponbHas
Tema 13. paboTta
13 "eomeTpuyeckme 5 4 0 10 lMncbMeHHoe
‘InpunoxeHna nHTerpana noMallHee
Pumana 3afaHuve
Tema 14 lMncbMeHHoe
14.HecobCTBEHHbIN 2 6 0 6 ggz::JmHee ©
nHTEerpan
lMncbMeHHoe
15 Tema 15. Yucnosble 5 5 0 5 nomauHee
‘lpsabl 3apaHve
Tema 16. CxoonmMocTb Egﬁ;miggoe
16.|3HaKOMNOCTOAHHbIX 2 4 0 6 3anaHme
panoB
Tema 17. ABCONOTHO U Egﬁ;mﬁ::c’e
17.lycnoBHoO cxopsmnecs 2 4 0 6 sananmne
4yncnoBble Psaabl
Tema 18.
®yHKUNOHaNbHbIE Eomﬁzmﬁ::oe
18.|nocnepoBaTenbHOCTU U 2 6 0 6 3anaHme
panbl. PaBHomepHas
CXOOMMOCTb.
KoHTponbHas
To4yka
19 Tema 19. CteneHHble 5 4 0 6 lMncbMeHHoe
‘lpsabl noMallHee
3apaHve
lMncbmeHHoe
20 Tema 20. EBknnooso 5 4 0 5 nomalwHee
‘InpocTpaHcTBO 3apaHne
Tema 21. OTobpaxeHus lNncbmeHHoe
B €BK/INOOBbIX noMallHee
21. 2 4 4
NpPOCTPaHCTBax 0 3apaHve
Tema 22. lMncbmeHHoe
iy epeHUnpyeMoCTb nomalwHee
22 2 6 0 8
‘loTobpaxeHus. HacTHble 3agaHne
NPON3BOAHbIE.
Tema 23. HacTHble
NPOn3BOAHbIE U Eovﬁzmi:goe
23.|ondpdpepeHumansi 2 6 0 4 sananue
BbICLUMX NOPSOKOB.
®dopmyna Tewnnopa.
PerncrpaumnoHHblii Homep 928217 DAEKTPOHHEH
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Crpanuua 7 us 26.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) ‘{(ompﬁmp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
KoHTponbHas
Tema 24. JlokanbHbIi ﬁ?/l?:?:TMaeHHoe
24 .|aKCTpemMyM coyHKLUK 2 6 0 6 nomauHee
MHOIMMX NepemMeHHbIX sananmne
KoHTtponbHas
Tema 25. SkcTpemym, pabota
YCNOBHbI 9KCTPEMYM [MncbMeHHoe
25. dPYHKLUN MHOTUX 3 14 0 10 nomaiiHee
NepeMeHHbIX. 3apaHve
Tema 26. NIHTerpansl, Eovﬁzmﬁ::oe
26.|3aBucawune ot 3 14 0 11 sananmne
napametpa.
Tema 27. KpatHble, [MncbMeHHoe
KPUBONNHENHbIE U JomatliHee
2r. NOBEPXHOCTHbIE 3 15 0 1 3apaHve
WHTerparnbi.
[McbMeHHoe
Tema 28. OneMeHThbI noMallHee
28. Teopuu nons. 3 14 0 1 3apaHve
KoHTtponbHas
paboTta
Tema 29. Pagbl n [MncbMeHHoe
29. nHterpan ®dypoe 3 15 0 1 JoMallHee
3apaHve
Tema 30. Cuctembl
30. MHOXECTB 4 5 0 5
Tema 31. lNoHaTue
31. MEpbI 4 5 0 5
Tema 32. Mepa Jlebera,
32.|mepa ebera 4 5 0 5
Ctunntbeca
Tema 33. VIamepumble
33. DyHKLMAM 4 5 0 5
Tema 34. NHterpan
34. Nebera 4 8 0 8
Tema 35. lNoHaTune
NIMHENHOrO
HOPMUPOBAHHOIO
npocCTpaHcTBa.
35.//lnHenHble onepaTopbl n| 4 4 0 4
doyHKLMoHanbl B
NVHENHOM
HOPMUPOBAHHOM
NpPOCTpaHCTBE
PerunctpaumnoHHbii Homep 928217 < ;;?{I;TEPPCSH’{T%%
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Buabl 1 yacbl
Pasnen ayauTopHon paboTbl,
Hepens MUX TPYA0EeMKOCTb TekyLme dopmbl
N .D.Vllt\:nL(l.)Vll'Ir,I.IV;I'HbI/ CemMecTPl. o yectpa (B yacax) ¥(OHTpg:I ,.p
i Nex ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
8 3aHATMA pa6otbl
Tema 36. lNoHsTHne
runbbepToBa
npocTpaHCTBa.
ConpsxeHHble 1
36.|camoconpsixentbie 4 4 0 4
oneparopsb! B
rmno6epToBOM
npocTpaHcTBe
Tema . Ntorosas ’ 0 0 0 g;\’:g:leH
doopma KOHTpoOns
Tema . torosas 5 0 0 . gg:’jgreH
doopma KOHTpoOns
Tema . Ntorosas 3 0 0 0 g;\’:g:leH
doopma KOHTpons
Tema . NTorosas 4 0 0 0 ggigreH
doopMa KOHTpoOns
NToro 234 0 234

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. Teopus BeLLeCTBEHHbIX Yucen
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

OneMeHTbl Teopun MHoXecTB. [lenicTButenoHble Yucna. CBOMCTBO HenpepbIBHOCTU. AKCuoma
Apxnmepna. ToyHble rpaHn MHoxecTBa. OTobpaxeHuns, cnocobbl nx 3agaHns. ObpaTtHas yHKLMS.
Tononorns 4yucnosom NPAMON

naboparopHas pabora (5 yaca(oB)):

Meton matemaTnyeckom nHaoykumnu. buHom HetotoHa. Onepaumm Hag MHOXEeCTBaMu.
Tema 2. Yucnosble nocnenosaTteNbHOCTU

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

MoHOTOHHbIE NOCNenoBaTeNbHOCTU: NPU3HAK CXOAMMOCTU, Teopema KaHTopa 0 BNOXEHHbIX
oTpeskax, Teopembl bonbLaHo-BenepwTpacca, BEepxXHUA 1 HUXHWUIA Npefenbl NocnenosaTenbHOCTH.
Kputepuin Kown cxogumoctu nocneposatenbHoCcT. MOHOTOHHbIE MOCNenoBaTENbHOCTM: NPU3HAK
cxoammocTu, Teopema KaHtopa o BIOXeHHbIX oTpeskax, Teopembl bonbuaHo-Bereputpacca,
BEPXHUI U HUXHUI Npegenbl nocnegosartenbHocT. Kputepuin Kowmn cXoamMmMocTu
nocnenosarefibHoCTH

naboparopHas pabora (5 4aca(oB)):

PeweHne 3anay Ha npuMmeHeHue kputepus Kowwu n Teopembl Beepwtpacca, BblyncneHmne
npenenos YACNOBbIX NOCeL0BATENbHOCTEN

Tewma 3. Npenen cpyHKLUMUM B TOUKE
NeKuMoHHoe 3aHsitne (6 4yaca(os)):

Mpenen pyHkumn: onpenenexHms no Koww v MeitHe, aKkBMBaNeHTHOCTb ONpeaeneHnin, pasnnyHble
TUNbl NPeaenos, Npeaesbl MOHOTOHHbIX PYHKUNIA, KpuTepui Kowwn cylwecTBoBaHUs npeanena
pyHKUNN

naboparopHas pabora (13 yaca(oB)):

PerncrpaumnoHHblii Homep 928217 DAEKTPOHHEH
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BbluncneHvne npenenos oyHKUMIA MO OnpeneneHunio, C NoMOLLbIO 3KBUBANIEHTHOCTEN U
"3aMeyarenbHblX" Npenenos

Tema 4. HenpepbIBHOCTb PYHKLIUM B TOYKE
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

HenpepblBHOCTb (PYHKLUMN B TOHYKE: CBONCTBA (DYHKLMIA HENPEPbIBHbIX B TOYKE, HEMPEPbLIBHOCTb
CNOXHOW cpyHKUMK. OCHOBHbIE TEOPEMBI O (PYHKLINSX HEMPEPBIBHbIX HA OTPe3ke. HenpepbIBHOCTb
aneMeHTapHbIX PYHKLMNA.

naboparopHas pabora (4 4aca(oB)):

ViccnepoBaHme coyHKUMIA HA HEMPEPbLIBHOCTb. [10CTpOEHMe 3CKn30B rpadovkoB (PYHKLINNA.
Tema 5. NMpoussonHas n pucdhdepeHuman PyHKLUN OQHON NepeMeHHOoN
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

lMponssoaHas oyHKLMM OLHON NEPEMEHHON: onpeneneHne, Bbl4ncneHne npon3BoaHbIX OT
aneMeHTapHbIX oyHKUMA. Kpntepuii cylwecTtBoOBaHNS NPON3BOLHON B ToYke. [1paBmna BblMUCNEHUS
NPON3BOOHOI: NPOM3BOAHASA CyMMbl, MPON3BEAEHUS N HYACTHOrO; NPou3BoaHas 06paTHON GOYHKLMK;
NpoOn3BOgHAs CNOXHOW pyHKUMW. OudbdpepeHumnan pyHKumm: Kputepuin gudoepeHumnpyemocTu
doyHKUMK; cBONCTBA audodbepeHumana. ['eometTpmyecknin CMbICi NMPOU3BOAHOM 1 audodbepeHumana.
OLHOCTOPOHHME N BECKOHEYHbIE NPON3BOaHbIE. dnddepeHunpoBaHme napameTpruyecku
3a0aHHbIX OYHKLMIA.

naboparopHas pabora (10 4aca(oB)):

TexHvka gmudpepeHuUnpoBaHnS.

Tema 6. NMpoussogHbie n audpcepeHumans BbICLLUUX NOPAOAKOB

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

MponsBoaHble 1 audpdoepeHumnansl BoicWnx nopsaakos. @opmyna NenbHuua.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHune npomsBoaHbIX U ANGEEPEHLNAN0B BbICIMX MOPSAKOB.

Tema 7. OcHOBHble TeopeMmbl ans audpcpepeHLpyembix OyHKLUA

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcHoBHble TeopeMbl 4na auddpepeHumnpyembix yHKUNA: Teopema Pepma; Teopema Ponng o Hynsax
NPOun3BOLHOI; Teopema JlarpaHxa, cneacTeuns; 06obweHHas oopMyna KOHEYHbIX NPUpPaLLEHNT
(dpopmyna Kouwwn).

naboparopHasi pabora (2 4aca(oB)):

PeweHwve 3anay Ha npumeHeHune Teopem Ponng, Jlarpadxa v Koww.

Tema 8. Popmyna Tennopa

JIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

dopmyna Tennopa: ¢ ocTaToO4HbIM YNeHOM B chopme JlarpaHxa; ¢ OCTaTO4YHbIM YIEHOM B OOpMeE
MeaHo; TeopemMa 0 € AMHCTBEHHOCTM Pa3noXeHus no goopmyne Tennopa; pa3noxeHune
aneMeHTapHbIX oyHKUMI B pad MaknopeHa; BbluMcneHme npeaenos ¢ noMoLbto oopmynsl Tennopa.
Mpaswuno Jlonutans.

naboparopHas paborta (7 4aca(oB)):

PasnoxeHune pyHkumin no doopmyne Tennopa. BeluncneHme npenenos no npasuny Jlonutans.
Tema 9. UccnepoBaHune hyHKLMUA C MOMOLLLIO MPOU3BOAHON

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

NccnepoBaHme chyHKUMIA C MOMOLLbIO MPOM3BOLHON: BO3pacTaHne 1 yobiBaHne goyHKLMN,
MOHOTOHHOCTb CPYHKLMUW, 3KCTPEMYMbI, BbIMYKNOCTb, TOYKU Nepernba, acCuMnToThI.

naboparopHas pabota (14 yaca(oB)):
ViccnenoBaHune oyHKLMIA C NOMOLLbIO NPON3BOAHONA.
Tema 10. HeonpeneneHHbIW UHTErpan
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
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HeonpeneneHHbIi MHTErpan: onpeneneHune, teopema ob obuwem euae nepsoobpasHoii, CBOMCTBA
onpeneneHHoro nHTerpana. IHTerpnpoBaHue ¢ NoMOLLbIO 3aMeHbl NepeMeHHoin. Popmyna
WHTErpMpoBaHus No YacTsaM. VIHTerpmpoBaHue pauvoHanbHbix gpobeii. MiHTerpmposaHue
TPUrOHOMETPUYECKMX COYHKLINIA.

naboparopHas pabora (8 4aca(oB)):

TexHnka HTerpupoBaHus.

Tema 11. OnpenenéHHbIN UHTerpan PuMaHa n ero ceoncrea
NeKuunoHHoe 3aHsitne (10 4aca(oB)):

OnpepnenéHHbii MHTerpan Pumana: 3agayuv, npusoaswWme K NOHATUIO ONpeaeneHHoro nHrerpana,
onpeneneHne, HeobxoaMMOE YCNOBUE UHTErPUPYEMOCTU (PyHKUMW. VIHTerpanbHble cymmbl Japby,
nx cBONCTBA. KpUTtepui nHTerpupyemoctun goyHkLmmn. Knaccol MHTErpnpyemblx doyHkumin. CeoncTsa
nHterpana PumaHa.

naboparopHas pabora (4 4aca(oB)):

BbluncneHune onpeneneHHbix MHTerpanos. ®opmyna HetotoHa-NenbHmLa.
Tema 12. UHTerpan Kkak coyHKUMA BepxHero npenena. ®opmyna Tennopa
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

WNHTerpan c nepeMeHHbIM BEPXHUM NPenenoM, CBOMCTBA (HENPEPLIBHOCTb, AMHEePEHLMPYEMOCTD,
CyWecTBOBaHNe nepBoobpasHol HenpepbIBHOW OyHKLUMM). BbluncneHre onpeneneHHbIx
nHTerpanos: oopmyna HotoToHa - JleinbHuua, 3aMeHa NepeMeHHoR, oopMynia MHTErPMPOBaHKS Mo
yactam. dopmyna Teinopa ¢ 0OCTaTOYHbIM YlIEHOM B UHTErpanbHON goopme.

naboparopHasi pabora (2 4aca(oB)):

OueHKa MHTerpanos € NOMOLLbIO TEOPEMbI O CPEeAHEM

Tema 13. F'eoMmeTpuyeckue NpuUnoXeHUsa uHTerpana PumaHa
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

[Mnowanb KPUBONMHENHOW Tpaneunn B 0eKapTOBOA 1 NONSAPHON cuctemax koopavHart. InvHa oyru
MNOCKOW 1 NPOCTPaHCTBEHHOM KpuBoik. O6beM 1 nnowanb NOBEPXHOCTM Tena BpalleHus..

naboparopHas paborta (10 4aca(oB)):

BbluncneHue nnowagnei, anvH ayr, o6 bEMoB, Nnowane NoBepXHOCTEN BPaLleHUsl C MOMOLLbIO
nHterpana Pvmana.

Tema 14. Hecob6¢cTBEHHDbIN MHTErpan
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

Onpenenenuve. CxoanmocTb.Kputepuii Kown. Apudometundeckne csonctsa. lNpnsHakm cpaBHeHMS.
ABCONOTHO cxoaswWwmMecs HecobCTBEHHbIE NHTErpabl. IHTErpan ¢ HECKONbKUMU OCOBEHHOCTAMMN.
WHTerpan B cMbiCie rnaBHOro 3Ha4eHus.

naboparopHas pabora (6 4aca(oB)):

BbluncneHne HecobCTBEHHbIX MHTErpanos. MiccnenosaHune HTerpanos Ha CX0AMMOCTb, Ha
abCONIOTHYIO 1 YCNIOBHYIO CXOOMMOCTb.

Tema 15. YUucnosble psaabl
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Yucnosble psiabl: HEO6X0AMMOE YCNOBUE CXOAUMOCTY YACNOBOrO Psiia, CBOMCTBA CXOASLWMNXCS
4YMCNOBLIX PSAOOB, KpuTepuin Kowmn cXxoanmocT YACNOBOro psaaa.

naboparopHas pabora (2 4aca(oB)):

Yucnosble psiabl: HEO6X0AMMOE YCNOBUE CXOAUMOCTM YACNOBOrO Psiia, CBOMCTBA CXOASWMNXCS
4MCNOBLIX PSAOOB, KpuTepuin Kowmn cXxoanmoCcT YUCNOBOro psaaa.

Tema 16. CxoAMMOCTb 3HAaKOMOCTOSIHHbIX PSiOOB
JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

Psagpbl ¢ HeoTpuuaTenbHbIMU YNEHAMWN: KPUTEPUIA CXOAMMOCTM YACNOBOro psaa C
HeoTpuuaTenbHbIMK YNeHaMn; TeopemMa cpaBHeHUS. [pn3Haku cXogUMOCTU YACNOBOro psaa C
HeoTpuLaTebHbIMM YleHaMW: MHTErpanbHblil NpuaHak, NnpuaHak Jdanambepa, paavkanbHblii
npuaHak Kowwn, cneacreue.

naboparopHas pabora (6 yaca(oB)):
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ViccnepoBaHme CX0OMMOCTM YUCNOBbIX PALOB CO 3HAKOMOCTOSAHHBIMU YNeHaMU.
Tema 17. AGCONIOTHO U YCNIOBHO CXOASLLUECS YUCNOBbIE pPSabI
neKumnoHHoe 3aHsiTne (4 yaca(os)):

ABGCONOTHO N YCNOBHO CXOLAWMECS YNCNOBbIE PSAbI: ONPENENeHNe, CBONCTBA CXOAAWMXCA PALOB.
3Hakouepenyowmecs psaapl, Teopema JleinbHuua. MNMpuaHakn dupuxne n Abenst cxoaumocTu
4MCNoBbIX PAAOB. Teopema PumaHa, nnniocTpupyrowmnin npumMep.

naboparopHas pabora (6 4aca(oB)):

I/IccneuosaHme HYMNCNOBbIX PAOO0B HA a6con+0THyro M YCJNTIOBHYIO CXOOMMOCTb.

Tema 18. dyHKUMOHaNbHbIe NOCNenoBaTeNIbHOCTU U psabl. PaBHOMepHasi CXOAUMOCTb.
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

CxooMMOCTb GOYHKUMOHANbHBIX NOCnefoBaTelbHOCTEN 1 psanoB. PaBHOMepHas CXx0AMMOCTb
JoyHKLIMOHaNbHbIX NocnenosaTtensHocTen n panos. Kputepuin Kown pasBHOMEPHOW CXOAUMOCTMW.
MpuaHakn BenepwTtpacca, Oupvxne n Abens paBHOMEPHOW CXOAMMOCTU (RYHKLMOHANbHbIX PSOOB.
CeoricTBa paBHOMEPHO CXOASWMXCS PYHKLUMOHANbHBIX MOCNenoBaTeNbHOCTEN U PSOOB.

naboparopHas pabora (6 4aca(oB)):

HaxoxaeHune obnactn cxoaAmMMocTi OyHKUMOHaNbHbIX psiaoB. MiccnenoBaHne goyHKLUMOHANbHbIX
PS.OOB U NocneaoBaTenbHOCTEN HA PABHOMEPHYHO CXOAMMOCTb.

Tema 19. CteneHHble psabl
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Panouyc n untepean cxoommocTu cteneHHoro psga. @opmyna Kown-Agamapa. CBONCTBA CTEMEHHbIX
pPA00B.

naboparopHasi paborta (6 4aca(oB)):

HaxoxaeHue pagnyca un nHTepsana CXoaMMOCTY CTEMEHHbIX PSA0B. PasnoxeHHe oyHKUMM B
CTENeHHble paapl.

Tema 20. EBKNMO0BO NPOCTPaHCTBO
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MoHsaTne N-MepHOro esknnaoosa npPocTpaHcTaa. HepaBeHCTBO KOLI.II/I-BYHFIKOBCKOI'O. CxoammocTb
nocnenosartefbHOCTEN B N-MEPHOM MPOCTPaHCTBE. OTKprTbIe N 3aMKHYTbl€ MHOXECTBA.

naboparopHasi pabora (2 4aca(oB)):

MpoBepka akCcMoM HOPMbI, BblYMCIIEHE NPeaenoB BEKTOPHbIX NOCNenoBaTelbHOCTEN.
Tema 21. OTo6paxeHus B €BK/INA0BbIX MPOCTPaHCTBax

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

Mpenen n HenpepbIBHOCTb GOYHKLNIA, 3a4aHHbIX B : Npeaensl PyHKUMM B TOYKE, MO MHOXECTBY, MO
HanpaseHNto, MOBTOPHbIE NPeaenbl; HENPEPbIBHOCTb OYHKLIMN B TOYKE, HENPEPbLIBHOCTb CNOXHOW
doyHKuumn. CBoicTBa HeNpepbIBHbIX GOYHKLMIA HA KOMNakTe: TeopeMa BelepluTtpacca, Teopema
KaHTopa, Teopema bonbuaHo-Koww.

naboparopHas pabora (4 4aca(oB)):

BbluncneHue npenenos otobpaxeHuii. ViccnenosaHne otobpaxeHnini Ha HENPEPbLIBHOCTb.
Tema 22. OucpcpepeHumpyeMocTb oToOpaxeHns. YacTHble NPOU3BOLHbIE.
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

YacTHble npon3BoaHble N AndpdrepeHUnpyeMoCTb OYHKLMI B : onpeaeneHne YacTHOM Npon3BOaHOM
B ; HEOOX0AMMOE 1 [OCTATOYHOE YCNOBUS ANPEPEHLMPYEMOCTN CRYHKLIMUN B TOYKE;
AndgogpepeHLMpyemMoCTb CNOXHOM OYHKUWW; NepBbIn AndpdpepeHLman, ero CBoicTea; goopmyna
KOHeYHbIX NpupaleHnii. KacaTenbHasa nnockoCTb, BEKTOP HOPManu K rpadouky goyHKLMK;
Npon3BoAHas Mo HanpaeneHuo, rpagneHT. [NponssoaHbie N auddepeHumanbl BbICINX NOPSALKOB,
Teopema WBapua. VIHBapnaHTHOCTb AndpdrepeHLmnanos BbICWNX NOPSAAKOB OTHOCUTENIbHO 3aMEHbI
nepemeHHbIx. @opmyna Tennopa.

naboparopHasi paborta (8 yaca(oB)):
BblymcneHne npon3BoaHbIX 1 guchdpepeHunanos oyHKLNIA.

Tema 23. YacTHble npousBoaHblie U auddpepeHumansl BbiCLLUUX NOpAAKoB. dopMyna
Tennopa.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

YacTHble Npou3BoaHbIe BbiCWMX NOpsiakoB. Teopema LBapua o cmewaHHbIX NPON3BOOHbIX.
dopmyna Teinopa ¢ ocTaTo4HbIM YneHoM B doopMe JlarpaHxa u B doopme MNeaHo ons pyHKUuii
MHOI VX NePEMEHHbIX.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHme YacTHbIX NPOM3BOAHBIX U ANEEPEHLNANO0B BbICILMX NOPSOKOB. 3aMeHa NepeMeHHbIX
B BbpaXeHMsX, coaepXalumnx 06bIkHOBEHHbIE N YACTHbIE NPOM3BOAHbIE.

Tema 24. JloKanbHbIN 3KCTPEMYM (PYHKLMU MHOMUX NepeMeHHbIX

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

OKCTPEMYMbI (DYHKLMIA MHOMMX NEPEMEHHbIX: HEOOX0AMMOE YCNOBME CYLeCTBOBAHMS 9KCTPEMyMa B
TOuYKe; HeObX0AMMOE YCNOBME CyIECTBOBAHMS NOKAIbHOTO MAHUMYMA (NTOKanbHOro MakCuMyMma)
TOYKe; [OCTATO4YHOE YCIOBUE CYyLeCTBOBAHNS SKCTPEMyMa B TOUKE.

naboparopHas pabora (6 4aca(oB)):

ViccnenoBaHune oyHKLUMIA HA NOKaNbHbIA 3KCTPEMYM.

Tema 25. AkCcTpeMyM, YCNOBHbIN 3KCTPEMYM (PYHKLIUM MHOTUX NEePEeMEHHbIX.

neKkuunoHHoe 3aHsitne (14 4yaca(os)):

dopmyna Tennopa ¢ octaTo4HbIM YneHOM B chopme JlarpaHxa v B doopme lNeaHo ons oyHKUMMA
MHOMMX NepeMeHHbIX. [ToOHATUEe NoKanbHOro aKCcTpemMyMa (PYHKLUUN MHOTUX NEPEMEHHbIX.
Heobxonommble 1 [OCTATOYHbIE YCNOBUS NOKANbHOIO aKCTpemMyma. MNoHATME YCNOBHOMO 9KCTPEMyMaM
doyHKkumMK. MeTon JlarpaHxa HaxoXOeHus YCNOBHOro aKCTpemMyMma.

naboparopHasi pabora (10 4aca(oB)):

PeweHune 3anay Ha HaxoXAeHVe NOKaNbHOro aKCTpeMyMa pyHkunn. PeweHre 3anay Ha
HaxoXAeHWe YCNOBHOMO 9KCTpeMyMa cpyHKumMn. HaxoxaeHne HanMeHbLIero 1 HambonbLwero
3Ha4YeHui goyHKLMKN B 0bnacTu.

Tema 26. UHTerpansl, 3aBUCSsLLLME OT NapameTpa.
nekumoHHoe 3aHsitTne (14 yaca(os)):

MoHATMEe COBCTBEHHOrO UHTErpana, 3aBMcALero oT napameTpa. HenpepbIBHOCTb, MHTErPUPYEMOCTb
N AmgodhepeHLmMpyemMocTb No napameTpy cobcTBeHHOro nHterpana. ®opmyna JlenbHuua. MoHsTne
HecobCTBEHHOro MHTerpana, 3aBucsLero ot napameTpa. PaBHoMepHas cxoanMOCTb
HecobCTBEHHOro MHTerpana no napametpy. MNpuaHaku Beepwrpacca, Oupuxne n Abens
paBHOMEPHOW CXO0AUMOCTU. HenpepbIBHOCTb, UHTErpUpPYyEMOCTb 1 AndepeHLMpyemMocTb
HecobCTBEHHOro MHTerpana no napameTpy. Boluncnenune nHterpanos Oupuxne un
dunnepa-lyaccoHa. Snneposbl NHTErpanbl.

naboparopHas pabora (11 yaca(oB)):

PeweHune 3anay Ha HaxoxaeHre 06nacT CXOAUMOCTM UHTErPaNoB 1 NCCNeaOoBaHNE Ha
PaBHOMEPHYO CXOAUMOCTb HECOOCTBEHHbIX MHTErpasnoB, 3aBUCALWMX OT napameTpa. BoluncneHmne
NHTerpanos NyTém andgepeHuUmMpoBaHmsa n NHTerpupoBaHme no napameTpy. BoiumcneHune
MHTErpanoBs ¢ NomoLbto uHTerpanos Oupuxne, Sinepa-lNyaccoHa n 6eta- n ramMma-coyHKUNIA
ounnepa.

Tema 27. KpaTHble, KpUBONIMHEWHbIE U NOBEPXHOCTHbIE UHTErpanbl.

JNleKunoHHoe 3aHsitne (15 yaca(os)):

Mepa XopgaHa B n-MepHOM NpocTpaHcTBe 1 eé ceoncTea. OnpeneneHne n CBOMCTBA KPaTHOro
nHterpana PumaHa. KpnBonvHenHble nHTerpasnbl NepeBoro 1 BTOPOro poA4oB M UX CBOMCTBA.
dopmyna NpuHa. Ycnosns He3aBMCUMOCTU KPUBOMMHEAHOIO UHTErpana ot Nyt MHTErPUPOBaHUSI.
[MoBEPXHOCTHbBIE MHTErpasbl NEPBOro 1 BTOPOro POLOB U UX CBONCTBA. BbluncneHue kpaTtHblx,
KPVBONMHEHbIX N MOBEPXHOCTHbIX UHTErpanoB. BeluncneHne nnowanel n 06 EMOB C MOMOLLbIO
ABOVHbIX U TPOMHbIX MHTErpanos.

naboparopHas pabora (11 yaca(oB)):

BbluncneHmne kpaTHbIX, KPUBOSIMHENHbIX Y MOBEPXHOCTHbIX MHTErpanos. BelyucneHve nnowanen n
06 bEMOB C MOMOLLBIO ABOWHbBIX 1 TPOWHbBIX MHTErpanoB.

Tema 28. dnemeHTbl TEOPUU NONS.
JNleKuoHHoe 3aHsitne (14 4aca(os)):
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'paoveHT. usepreHums n BUXpb BEKTOPHOro rnons. NoTok BekTopa Yepes NoBepXHOCTb.
Unpkynauuns sektopa. @opmynbl Octporpanckoro-laycca n Ctokca. ConeHonganbHble v
noTeHumanbHble BEKTOPHbIE MONS.

naboparopHas pabora (11 yaca(oB)):

Pewenne 3adady Ha HaxoXxXageHmne OCHOBHbIX 006beKkToB Teopun nons.
Tema 29. Pagbl u uHterpan dypbe

JNleKuMoHHoe 3aHsitne (15 yaca(os)):

lMoHAaTre TpuroHomeTpuyeckoro psga dypoe. Jllemma Pumarna. ®opmyna Oupuxne. CxoonMocTb
TpuroHomeTpuyeckoro psaga dypoe B Touke. [NoHATMe uHTerpana ®dypbe. lNpencraeneHne pyHKUNN
B BUAe uHterpana dypbe. MNMoHsaTne npeobpasosaHns Pypbe n obpaTHOro npeodbpasoaHms Pypbe.

naboparopHas pabora (11 yaca(oB)):

PeweHune 3anay Ha pasnoXxeHue qoyHKLMIA B TPUrOHOMETpUYecknii psa ®ypbe 1 NnpeactaBneHme
oyHKLMIA nHTerpanom dypoe.

Tema 30. CucteMbl MHOXECTB
JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

Konbua n anrebpbl. Onepaumm B KonbLe MHOXeCTB. MNMonykonbua u nonyanrebpbl. CBoicTBa
nonykoneu.

naboparopHas pabora (5 yaca(oB)):
MwuHManbHoe KonbLo, coaepxatiee nonykonbLo.
Tema 31. lNoHsATME Mepbl

JNeKLMoHHoe 3aHsiTne (5 4yaca(oB)):

OnpepneneHne KOHEYHO aaaMTUBHOW M CHETHO-aAANTUBHOM Mepbl. [pononXxeHne mepsbl C
nonykonbLa Ha MUHUMANIbHOE KOMbLLO.

naboparopHas paborta (5 yaca(oB)):

OcHOBHbIe cBOMCTBa Mepbl: cH4eTHasd MOHOTOHHOCTb, NoNyagonTUBHOCTb, HEMPEPbIBHOCTD.
Tema 32. Mepa llebera, mepa Jlebera Ctuntbeca

neKkumnoHHoe 3aHsiTne (5 yaca(os)):

BHewHsis Mepa. MiamepuMble MHOXecTBa. Anrebpa namepumbix MHoXxecTB. CyeTHast aganTUBHOCTb
Mepbl Jlebera. Curma-anrebpa namepuMbiX MHOXECTB.

naboparopHas pabora (5 yaca(oB)):

Mepol Jlebera n Jlebera-Ctuntbeca Ha NPSMOIA.
Tema 33. U3mepuMmble chyHKLMUU
JIeKLMOHHOe 3aHsiTne (5 4aca(os)):

OnpeneneHns n 6a3oBble CBONCTBA M3MEPUMbIX (PYHKLMIA. MpocTblie OyHKLUUKN N KPUTEPWIA
namepumocTun. Teopema Eroposa.

naboparopHas pabora (5 yaca(oB)):

CxoammocTb noyTy Betogy. CxoAnMMOCTb NoYTK paBHoMepHas (no Eroposy). CxoauMocTb No Mepe.
Tema 34. UHTerpan Jlebera

JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

Teopewmbl lebera, b. JleBu n ®aty o npenensHOM nepexone non 3HakoM MHTerpana.
naboparopHas pabora (8 yaca(oB)):

WHterpan Ilebera Ha npsimoii. CpaBHeHUE C COOCTBEHHBIM 1 HECOBCTBEHHbBIM UHTErpanom Prmana.
HepaseHcTtBa Ménbaepa n MuHkoeckoro. MNpocTpaHcTtea Jlebera.

Tema 35. NoHsATME NMHEMHOr0 HOPMUPOBAHHOIO NPOCTpaHCTBa. JIHenHbIe oneparopbl U
PyHKUMOHanbl B NIMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Orlpe,ueneva N npumepbl NPOCTPAHCTB. Cxopswmecs nocnenoBaTenbHOCTH, OTKPbITbIE N
3aMKHYTbl€ MHOXeCTBa. Cenapa6eanble NPOCTpaHCTBA. MMonHble NPOCTpPaHCTBA.

naboparopHasi pabora (4 4aca(oB)):
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MpOCTPaHCTBO NMHENHBIX OFPaHNYEHHbIX ONepaTopPOB.

Tema 36. MNoHsiTMe runb6epToBa NpocTpaHcTBa. ConpsiXeHHble U CaMOCONPSIXKEHHble
oneparopbl B ruib6epTOBOM NPOCTPaAHCTBE

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MnbbepToBbl NpocTpaHcTBa. OpToroHanbHOCTb. OPTOroHanbHOE Pa3noXeHre NPOCTPaHCTBa.
Teopema Pucca o npencraeBneHnmn nMHENHOro orpaHnYeHHoro pyHkumoHana.

naboparopHas pabora (4 4aca(oB)):

ConpsiXeHHble N CaMOCONPsIXeHHbIe onepaTopbl B rnnbbepToBOM NpocTpaHcTee. Hopma
CaMOCOMPSXEHHOro oneparopa.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

CtpaHnua 14 n3 26.

Buabl
Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';?:;g:gz
AdvcumvnnuHbl pcemeCTpa paboTbl (B yacax)
pabortbl
CTYyOEeHTOB
BbINOSIHEHWE NUCbMEHHOEe
Tema 1. Teopus
" |BEWECTBEHHbIX Ynucen 1 ggggﬁ;ﬂero 10 QSE:I-L:JMH: ©
BbINOSMIHEHNE NMUCbMEHHOEe
Tema 2. Yucnosble
. 1 malHer 14 MallH
nocnenoBaTebHOCTA ggﬂ:Hme ° ggu:Hm ee ©
BbINOMIHEHNE NUCbMEHHOE
Tema 3. 11 n
. q)e HaKL?MM S?gSKe 1 JoMallHero 14 JomaliHee
y 3agjaHung 3apjaHue
BbINOSMIHEHNE
mawHer
AomallHero NMMCbMEHHOE
3agaHus
12 JomaliHee
Tema 4. BbINOJIHEHNE sanaHne
. |HenpepbIBHOCTb 1 AomatiHero
JOYHKLIMM B TOYKE 3adaHus
noaroToBka K
KOHTPONbHOMN 4 K(;g;gganaﬂ
paboTe P
BbINOSIHEHNE
Tema 5. lNpounssogHas n JOoMallHero NVCEMEHHOE
angodpepeHuman 1 3a4aHus 16 nomMauHee
" |doyHKLUMKM ogHOM BbIMOMHEHNe 3ananme
nepeMeHHoM JOoMallHero
3anaHus
Tema 6. lNMponssonHbie BbINONHEHWe NMCbMeHHoe
. [ BndpbdpepeHumnansl 1 JoMallHero 14 nomatuiHee
BbICLUMX MOPSOKOB 3agjaHuns 3apjaHue
BbINONMIHEHNE NMUCbMEHHOEe
Tema 7. OcHOBHble JOoMallHero 10 nomatuiHee
TeopeMbl ons 1 3a0aHus 3ajaHune
" |lamdpdoepeHuUmnpyembix NoAroToBka K
pyHKLNA KOHTPONbHOIA 2 Kgg;gganaﬂ
paboTe P
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
BbIMONMHEHNE
JomaluHero
3agaHuns
BblINONHEHNE NMUCbMEHHOoEe
8. $gyﬁo&a¢0pMyﬂa 1 JOMallHero 14 gomallHee
P 3agaHuns 3ajaHune
BbIMONMHEHNE
JomaluHero
3apaHuns
BbIMONHEHNE
AOMallHEro MUCbMEHHOEe
SanaHus 16 gomallHee
Tema 9. ViccnepoBaHue BbINO/HEHNE sanaHne
9. |oyHKLMIA C NOMOLLbIO 1 AomatiHero
NPON3BOLAHON 3ajaHus
NnOAroToBka K
N KOHTPONbHas
KOHTPONbHOMN 2 2160[121 a
paboTe P
Tema 10. BbIMOSIHEHWE NMACbMEHHOEe
10.|HeonpeneneHHbIn 1 JomauwHero 16 JoMallHee
nHTErpan 3a0aHns 3agaHue
-gerlMaé;,;).'léHHbIVI rnoaroTtoBka NMMUCbMEHHOEe
11. MHTperpan PYMaHa U ero 2 JOMallHero 7 JomallHee
> HNS HK
cBoOWCTBa safa safanne
;e“:'_'aKL: Vi' IQ:TEEZ?Q Kak rnoaroToBka NMACbMEHHOEe
12. ngeuena dD(F))pMyna 2 JoMallHero 4 JomaluHee
z : 3a0aHns 3amaHue
Tennopa A A
rnoaroTtoBka NMMCbMEHHOEe
Tema 13. JomaluHero 5 oomauiHee
13 ["eomeTpuyeckme 5 3a4aHuns 3agaHue
‘InpunoxeHns nHTerpana rnooroToBka K
N T bHas
Pumana KOHTPONbHON 2 Ezgogg" a
paboTe
Tema 14. noaroToBka NMACbMEHHOE
14.|HecobCTBEHHbIN 2 JgomaliHero 6 gomauiHee
WHTerpan 3agaHuns 3ajaHune
rnoaroTtoBka NMMCbMEHHOoe
15. Ti'ﬁ; 15. Hucnosble 2 JOMallHero 2 JomallHee
P 3agaHuns 3agaHune
Tema 16. CxoommMocTb rnoaroToBka NMMUCbMEHHOEe
16.|3HaKkoNoCTOSAHHbIX 2 OoMallHero 5 JomallHee
pAnoB 3agaHuns 3aJaHune
Tema 17. ABCONOTHO ” rnoaroTtoBka NMUCbMEHHOoEe
17.lycnoBHO cxopdwumecs 2 JoMallHero 5 JomaliHee
4yncnoBble psabl 3agaHuns 3agaHune
Tema 18.
DyHKUMOHANbHbIE rnoaroToBka MACbMEHHOEe
18.|nocnepoBaTtenbHOCTU 1 2 IOOMallHEero 6 JomallHee
psanbl. PaBHOMepHas 3agaHuns 3agaHune
CXOOMMOCTb.
> 3AEKTPOHHELBH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaAroToBKa NMMCbMEHHOoe
JomatuHero 4 noMallHee
19 Tema 19. CteneHHble 5 3apaHus 3apaHve
‘lpsabl noaroToeka K
o bHas
KOHTPOJ/IbHOW 1 :g:l;gon a
TO4YKe
noaroToBKa NMCbMEHHOoe
20. Ieg";zg'l_gfggmo'so 2 JomauwHero 3 noMallHee
pocTp 3apaHus 3apaHve
lzh;inﬂio(zl&@axemg noaroToBKa NMMCbMEHHOE
21. NDOCTOAHCTBAX 2 JOoMallHero 4 JomatiHee
pocTp 3anaHus 3apaHve
Tema 22.
noaroToBKa NMCbMEHHOoe
22. g”('%;gi’ee:m";” pl}( ae g"&flz 2 JoMallHero 7 JomaliHee
' HUS H
NPOU3BOHbIE. sana sanahne
Tema 23. HacTtHble
npou3BOAHbIE U noaroToBKa NMMCbMEHHOE
23.|andpdpepeHumansi 2 JoMallHero 5 nomatuiHee
BbICLUMX MOPSAOKOB. 3anaHus 3apaHve
®dopmyna Tennopa.
noaroToBKa NMCbMEHHOoe
5 JomauwHero 4 noMallHee
Tema 24. JlokanbHbli 3a0aHus 3anaHme
24 .|aKCTpeMyM oyHKLUMMK 2
NoAroToBka K
MHOTMX NEPEMEHHbIX KOHTPONBHORM 5 KOHTpONbHas
T
paboTe pabota
noaroToBKa NMCbMEHHOoe
Tema 25. OKCTpeMyM, AoMalHero 8 AomalHee
o5 YCNOBHbI 9KCTPEMYM 3 3anaHus 3apaHue
"IYHKUUN MHOT X NMOAroTOBKA K KOHTPONbHAS
NEePEMEHHDbIX. KOHTPObHOW 2 paGoTa
paboTe
Tema 26. NHTerpani, noaroToBka MMCbMeHHoe
26.[3aBucsue ot 3 JoMallHero 11 nomatuiHee
napametpa. 3anaHus 3apaHve
IemM:o%HESﬁ:lebf, noaroToBKa NMCbMeHHoe
27 <P 3 JoMallHero 11 JomaliHee
NOBEPXHOCTHbIE 3anaHms sananmne
WHTerpanbl.
noaAroToBKa NMCbMEHHOoe
28. I::aMiSHg';eMeHTb' 3 JomallHero 11 JomMalHee
P . 3anaHus 3apaHve
noAroToBKa NMCbMeHHoe
JomatHero 8 noMallHee
o9 Tema 29. Pagbl n 3 3anaHus 3anaHve
‘InHTerpan ®dypbe NnoaroToBka K KOHTPONIbHAS
KOHTPOSbHOW 3 pabota
paboTe
Ntoro 270
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

YTeHne nekumnii No gaHHOM gmcumnnmHe nposognTCAa TpagnuMOHHBbIM crnocobom.

CTyneHTaM npenocTaBnseTcs BO3MOXHOCTb 419 CaMONOAroTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIA BAPUaHT KOHCMEeKTa Nekun, NoAroToBNEHHbIN NpenoaasateneM B
COOTBETCTBUE C MIaHOM NeKuuia.

ﬂpM pa60Te ncnonb3dyeTtca guanorosas oopma BefeHnsa nekunii ¢ NoCTaHOBKOW U pelleHneM
|'|p06ﬂeMHbIX 3agad, 060y)K,EI,eHVIeM ONCKYCCNOHHbIX MOMEHTOB U T.A4.

Mpu npoBeneHNM NPaKTNYECKMX 3aHATUIN CO3[AI0TCS YCNOBUS ANS MAKCMMaibHO CaMOCTOSTENIbHOMO
BbINONHEHMS 3a8aHnii. NoaToMy Npy NPOBEAEHMN NMPAKTUYECKOr0 3aHATMS NpenoaasaTento
pekoMeHayeTcs:

1. MpoBecTun akcnpecc-onpoc (YCTHO UK B TECTOBOW (DOPME) MO TEOPETUYECKOMY MaTepuany,
HeobXxoaUMOMY A8 BbINONHEHUS paboThl (C OLEHKOW).

2. MpoBepnTb NPaBMIbHOCTb BbINOMHEHNS 3a4aHWiA, NOArOTOBNEHHbIX CTYAEHTOM AOMa (C OLLEHKOM).

NMio6ol NpakTUYeckoe 3aHATUE BKOYAET CaAMOCTOATENbHYO NPopaboTKy TEOPETUYECKOro
Martepuana v usydyeHvie MeToauKy peleHnst TUNYHbIX 3aaad. HekoTopble 3amadn cogepxar
3NeMeHTbl Hay4YHbIX UCCNeA0BaHWi, KOTopble MOryT noTpeboBath yrnybneHHoW CaMOCTOATENbHOM
npopaboTkn TEOPETMHECKOro MaTeprana.

Mpw opraHv3auny BHeayaUTOPHON CaMOCTOSITENbHON paboTbl MO AaHHOW AMCLMNINHE
npenopasaTesnio PeKoOMeHOyeTcs NCMonb30oBaTh crneayolme ee OopMbi:

- peweHne CTyAeHTOM CaMOCTOSITENbHbIX 3aA4a4 0ObIYHON CNOXHOCTW, HAaMpPaBNeHHbIX Ha
3akpenfieHne 3HaHNn 1 YMEeHWU;

- BbINONMHEHne nHonemnayanbHbIX 3aaHunin NOBbIWEHHOM CNOXHOCTH, HanpaB/ieHHbIX HA pa3BUTnE y
CTYyOEHTOB HAay4YHOIro MbllneHnsa n NHNUMaTuBhbl.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. Teopus BeLL,eCTBEHHbIX Yucen
NMCbMEHHOE AoMallHee 3ajaHne , NpuMepHbIe BONPOCHI:

PeweHne 3apay MeTonoM MatemMatmyeckom nHaykumu. flokasarenbCTBO CBOWNCTB TOYHbIX rpaHeN
4MCNOBbIX MHOXECTB.

Tema 2. Yucnosble nocnenoBaTe/ibHOCTU
NMUCbMEHHOE OOoMallHeEe 3a4aHne , MPUMEPHbIE BOMPOCHI:

BbluncneHue npenenos 4MCNOBbIX NOcnenoBaTenbHOCTEN. PeweHne 3anay Ha Teopemy
Benepwrpacca, kputepuii Koww.

Tema 3. MNpenen hyHKLUUU B TOUKE

NMCbMEHHOE AoMallHee 3aJaHne , MpuMepHbIe BOMPOCHI:
BbluncneHune npenenos OCHOBHbIX 9NeMeHTapHbIX PYHKLNNA.
Tema 4. HenpepbIBHOCTb (PYHKLIUM B TOUKE

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1-2. Hantu npenen nocnenosartenbHocTy 3. Hantu npenen paumoHanbHON OYHKLUN B TOYKE 4.
Haritv npenen TpuroHOMETpUYeCcKom PyHKLMK B ToYKe 5-6. HanTn npenensl TpaHCLEHOEeHTHbIX
QOYHKLNIA B TOYKE

nMCbMEeHHOE JOoMallHee 3aidaHne , NpuMepHbIe BOMpPOChHI:

PeweHune 3apnay Ha nccnenoBaHne yHKLMIA Ha HENPEPbIBHOCTb. Haxox aeHne ToYek paspbiBa
CPYHKLMIA, MCCnenoBaHne xapaktepa 3TUxX TOYekK.

Tewma 5. NpounssoaHas n auchdepeHuman pyHKLUM OOHON NepemMeHHON
MMCbMEHHOE foMallHee 3a4aHune , MpYMepHble BOMPOCHI:

KETPOHHBH
B_EPCHTET
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PeweHune 3anay Ha NoHSATUE NPOU3BOAHON U andpdoepeHumana. TexHuka ongpgoepeHLmpoBaHns.
MpownsBonHas obpatHoi oyHKUMK. Mpon3soaHas OyHKUMIA, 3a4aHHbIX NapaMeTpUYeCcKn HESIBHO.

Tewma 6. NpounssoaHbie n anddepeHuManbl BbICLUMX NOPSOKOB

NMCbMEHHOE AoMallHee 3ajaHne , MpuMepHbIe BONPOCHI:

BbluncneHne nponsBoaHbIX U andpdpepeHLManos BuiCWNX Nopsakos. @opmyna NerbHuua.
Tema 7. OcHOBHble TeopeMbl ans audpchepeHUpyeMbix OyHKLUA

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Haitn npon3BoaHyto OyHKLMN B TOYKe 2. BbiumcnunTb npenen oyHKUMN, NCNONb3ys Npasuino
Nonutang 3. Belumcnutb npenen pyHkummu, ncnonbadys goopmyny Tennopa 4. Viccnenoeatb qoyHKLNIO
N MOCTPOUTb rpagonk

NMMCbMEHHOE AOMalHee 3ajaHne , NpUMepPHbIE BONPOCHI:
PeweHwne 3anay Ha npumeHeHne Teopem Ponng, JlarpaHxa n Koww.
Tema 8. Popmyna Tennopa

NMCbMEHHOE AOoMallHee 3ajaHne , NpUMepHbIe BONPOCHI:

PasnoxeHne goyHkumi no dpopmyne Ternopa. NpumeHeHne popmynbl Ternopa ons BblMUCNEHNS
npenenos.

Tema 9. UccnepoBaHune pyHKLUA C MOMOLLLLIO NPON3BOOHOMN
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. HainTn npon3BoaHyto oyHKLUM B TOYKE 2. BbluncnnTb npenen goyHKUMM, NCNomb3ys NpaBuio
Nonutans 3. Boluncnntb npenen gyHKUMmM, ncnonbays doopmyny Tenopa 4. Viccnenoatb OyHKUMIO
1 NOCTPOUTb rpagounk

nMCbMeHHOE JoMallHee 3anaHne , NpuMepHble BOMpOoChl:

WNccnepnoBaHne coyHKLMIA Ha Bo3pacTaHue u yobiBaHne. HaxoxaeHne Todek nepernba. OKCTpemyMmb
yHKUWMIA. MocTpoeHne rpadouKoB OYHKLMIA MO XapaKTepPHbIM TOYKaM.

Tema 10. HeonpeneneHHbIX UHTErpan

NMCbMEHHOEe foMallHee 3afaHune , NpYMepHble BOMNpPOCHI:
TexHuka UHTerpnpoBaHuns.

Tema 11. OnpepnenéHHbIn UHTerpan PuMaHa n ero ceoncrea
MMCbMEHHOE foMallHee 3a4aHune , MpYMepHble BOMPOCHI:
BblumncneHune nHterpana no onpeneneHunio

Tema 12. UHTerpan Kak coyHKLMA BepxHero npepena. ®opmyna Tennopa
NMCbMEHHOEe foMallHee 3afaHune , MpYMepHble BOMNPOCHI:
BbluncneHvne onpenenéHHbix nHTerpanos Prmana.

Tema 13. N'eomeTpnuyeckme npunoxeHnsa uHterpana PumaHa
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

1. Bbl4ncnnTb HeonpeaeneHHblin MHTerpan, NCNonb3ys 3aMeHy nepemMeHHon 2. Bolancnntb
HeonpeneneHHbI UHTerpan, NCnosb3ys PopMyny MHTErpupoBaHns no Yactam 3. Boluncnutb
HeonpeneneHHbl MHTerpan, Cnonb3ys pasnuyHbie NpueMbl UHTErpupoBaHus. 4. Hantu nnowanp
nnockon courypsl 5. Hantn gnvHy oyrm 6. Hailtn o6bem Tena BpaleHums

nMCbMeHHOe JoMallHee 3anaHne , NpuMepHbie BOMpocChl:

BbluncneHue nnowagnei, onvH ayr, o6 bEMoB, Nnowane NoBepXHOCTENR BPaLLEHUS C MOMOLLbIO
ornpenenéHHbiX MHTerpanos.

Tema 14. Heco6CTBEHHbIN MHTErpan
NMCbMEHHOE AOMalHee 3ajaHne , NpUMepPHbIE BONPOCHI:

BbluncneHne HecobCTBEHHbIX NHTEerpanos. WccnenoBaHne HECOBCTBEHHbIX MHTEerpanoB Ha
CXOOUMOCTD, a6COJ'I|'OTHyI-O M YCNOBHYIO CXOONMOCTb.

Tema 15. Yucnosble psaabl
NMCbMeHHOoe JoMallHee 3anaHue , NpuMepHbie BOMpPOChI:

Heobxonnmoe ycnoeune cXoaMMoCTU YACNOBOrO pPsifa, CBOMCTBA CXOASIUMXCS YMCTIOBbLIX PSOOB,
KpuTepwuii Kown cxoamMMocTy YUCNOBOroO psiaa.

KETPOHHBH
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Tema 16. Cx0AMMOCTb 3HAaKOMOCTOSIHHbIX PsiAOB

NMMCbMEHHOEe foMallHee 3afaHune , MpYMepHble BOMNPOCHI:

ViccnepoBaHme CX0OMMOCTM YUCOBbIX PAAOB CO 3HAKOMOCTOSAHHBIMU YNeHaMU.

Tema 17. AGCONIOTHO U YCNOBHO CXOASLLUECS YUCNOBbIE pPSabI

NMCbMEHHOe foMallHee 3afaHune , MpYMepHble BOMPOCHI:

NccnepoBaHme 4ncnoBbiX psaoB Ha abCOMOTHYIO M YCIOBHYHO CXOAMMOCTb.

Tema 18. PyHKLUUOHaNbHbIE NOCNenOBaTeNIbHOCTU U psabl. PaBHOMepHasi CX0OUMOCTb.
NMCbMEHHOEe foMallHee 3afaHune , MpYMepHble BONPOCHI:

HaxoxneHue obnacTi cxoaMMoCTh (oyHKLMOHANbHBIX PSAO0B. ViccnenoBaHme goyHKUMOHANbHbIX
PAOOB M NOCNEenoBaTenbHOCTEN HA PABHOMEPHYIO CXOAMMOCTb.

Tema 19. CteneHHble psabl
KOHTPONbHAas To4Ka , NPYMepPHbIE BONPOCHI:

1. NccnenoBaTtb Ha CX0AMMOCTb HECOOCTBEHHDIV MHTErpan 2. iccnenoBatb Ha CXOAMMOCTb
3HAKOMOCTOSHHbIV YMCNOBO paa 3. ViccnenoBatb Ha aBCOMOTHYIO 1 YCNOBHYIO CXOAMMOCTH
ymcnosoin psag 4. Viccnenosatb Ha paBHOMEPHYIO CXOOUMMOCTb (PYHKUMOHANbHbBIN pag 5. Hantu
06nacTb CXOAMMOCTM CTENEHHOrO psiaa. 6. Pasnoxutb OyHKUMIO B CTENEHHON psia

nMcCbMeHHOe goMallHee 3anaHne , NpuMepHbie BOMpoChI:

HaxoxaeHue pagunyca u nHTepsana CXoaMMOCTY CTEMEHHbIX PSA0B. PasnoxeHne oyHKUNIA B
CTENeHHble paapl.

Tema 20. EBKNMO0BO NPOCTPaHCTBO
NMCbMEHHOE foMallHee 3aaHune , NpYMepHble BOMPOCHI:

MoHsaTne N-MepHOro esknaoosa npocTpaHcTea. HepaBeHCTBO KOLIJI/I-BYHFIKOBCKOI'O. CxoammocTb
nocnenosaTtenbHOCTEN B N-MEPHOM MPOCTPaHCTBE. OTKprTbIe N 3aMKHYTbl€ MHOXECTBA.

Tema 21. OTO6paxeHus B €BK/INA,0BbIX MPOCTPaHCTBax

NMCbMeHHOe JoMallHee 3ajaHne , NpuMepHble BOMPOCHI:

BbluncneHune npenenos otobpaxeHuid. iccnenosaHne otobpaxeHnii Ha HENPEPbLIBHOCTb.

Tema 22. OucpcpepeHumpyeMocTb oToOpaxeHus. YacTHble NPOU3BOLHbIE.

NMCbMEHHOE JoMallHee 3ajaHne , MpUMepHbIe BONPOCHI:

BblumcneHune 4acTHbIX NPOM3BOAHbBIX U AndddepeHUnanos OYHKLUNNA.

Tema 23. YacTHble npousBoaHblie U auddpepeHumansl BbicLLUUX Nopaakos. dopMmyna Tennopa.
NMCbMEHHOE JoMallHee 3ajaHne , NpuMepHbIe BOMPOCHI:

BbluncneHne 4acTHbIX NPOM3BOAHbIX U AndddepeHUmnanos PyHKLMA BbICILIMX NOPSOKOB. 3amMeHa
NEePEMEHHbIX B BbIPAXEHNSAX, COAepXalmX 0ObIKHOBEHHbIE MPON3BOAHbBIE, B BbIPAXEHUSIX,
colepxXalux YacTHble NPOV3BOOHbIE.

Tema 24. JlokanbHbIn 3KCTPEeMYM (PYHKLMM MHOMMX NepeMeHHbIX
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. Bblumcnntb YacTHble NPoOn3BOAHbIE, MPOBEPUB PABEHCTBO 2. HaliTn andpdhepeHuman nepsoro 1
BTOPOro nopsaka HesBHol oyHkuun 3. NpeobpasoBatb BbipaXeHNe, Coenas 3aMeHy NepeMeHHbIX 4.
WccnepoBaTb Ha aKCTPEMYM (OYHKLIMIO MHOTMX NEPEMEHHbIX

NMCbMeHHOe JoMallHee 3anaHne , NpUMepHbie BOMpOoChI:
VccnepoBaHne coyHKUMIA HA NOKaNbHbIA SKCTPEMYM.

Tema 25. kcTpemMyM, YCNOBHbIN 3KCTPEMYM CPYHKLIMM MHOTUX NepeMeHHbIX.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

NcenenoBaHmne oyHKUMIA HA NoKasnbHbIA 3KCTPeMyM. ViccnenoBaHme oyHKUMIA Ha YCNOBHbIA
3KCTpeMyM. HaxoxaeHne HammeHbLlero n Hanbonbluero 3Ha4eHun yHKLUMM B obnacTu.

nMCbMeHHOE noMallHee 3anaHne , NpuMepHbie BOMpOChI:

dopmyna Teiinopa ¢ ocTaToyHbIM 4NeHOM B doopMe JlarpaHxa u B gpopme NeaHo onst coyHKUMiA
MHOMUX NepeMeHHbIX. MOoHSATME NoKanbHOro aKCTPEMyMa (OYHKLIMM MHOTMX NEPEMEHHDIX.
HeobxoonMble 1 [OCTATOYHbIE YCNIOBUS NOKANIBHOrO 3KCTpeMyMa. MNoHATUE YCNOBHOMO aKCTpeMyMam
yHKummn. MeTon JlarpaHxa HaxoX4eHUs YCNOBHOMO aKCTpeMyMma.
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Tema 26. UHTerpansbl, 3aBucsiLLLUe OT NapaMmeTpa.
NMCbMEHHOEe JoMallHee 3agaHue , NpUMepHble BOMPOCHI:

TeopeMbl 0 HENPEPbLIBHOCTU, ANGIEPEHLIMPYEMOCTU, MHTErPUPYEMOCTI CODCTBEHHOIO MHTErpana,
3aBucsIWero ot napameTpa n nx ob6odweHust. NMoHsTe paBHOMEPHOW CXOANUMOCTM HECOBCTBEHHOIO
NHTEerpana, 3aBucsiero ot napametpa. MNpuaHakn Beepwtpacca, Oupuxne n Abenst paBHOMEPHO
CXOAMMOCTM HECODCTBEHHOMO MHTErpana, 3aBucsILWero oT napameTpa. TeopeMbl 0 HEMPEPbIBHOCTH,
OndodepeHLMpPyeEMOCT, COBCTBEHHOM M HECOBCTBEHHOM MHTErPUPOBaHNN HECOOCTBEHHOO
NHTEerpana, 3aBucswero oT napametpa. Vinterpan Oupuxne. beta- n ramma-goyHKUnmn dnnepa n mx
csoncTea. ['padomk raMma-gyHKLMW.

Tema 27. KpaTHble, KpUBOSIMHEMHbIE M MOBEPXHOCTHbIE UHTErpanbl.

NMCbMEeHHOe foMallHee 3afaHune , MpYMepHble BOMPOCHI:

BHyTpeHHMe 1 BHewHWe Mepbl XKopaaHa 1 nx cBonctea. Kputepuii UISMepnMMocTy MHOXECTBa Mo
XopaaHy. Ceonctea Mepbl XopaaHa. CBoncTBa MHOXECTB, U3MepuMbIx No XKopaaHy. lNpunsseneHune
N3MEPUMbIX MHOXECTB. Teopema 06 N3MEPMMOCTI NPaBUIbHOrO MHOXECTBA. Teopema 0 rpadomke.
NHTerpanbHble cymmbl Japby. Teopema Oapby-PumaHa. CeoiicTBa KpaTHOro nHterpana PumaHa.
MepBas n BTOpas Teopembl PybmHU. 3amMeHa NepeEMEHHbIX B KpaTHOM nHTerpane. MonspHas,
cpepryeckas n umnuHopu4eckas cuctemol koopamHat. Kpveble B N-MepHOM NPOCTPaHCTBE.
Mmankne kpueble. OpueHTaumsa kpuson. [na Ha kpueow. KacaTenbHbii BeKTop. [Mapametpusaumns ¢
MOMOLLbIO OSIVHbI Oyrn Kpuson. KpneBonanHenHble MHTerpansl NepsBoro n BTOPOro poLaoB U ux
ceBoncTBa. PUINYECKUIA CMbICTT KPUBOSIMHENHbBIX MHTErpanos Nepeoro 1 BTOPOro poaos.. dopmyna
["puHa. KpnBonunHenHble MHTErpanbl, He 3aBucslme oT NyTu UHTerpuposaHns. ['nagkas
NnoBepxHOCTb. KacartenbHas ninockocTb U HopMasnb. OpueHTaums nosepxHocTu. MNnowanb
noBepxHOCTUW. [10BEPXHOCTHbIE MHTErpanbl NePBOro U BTOPOro poaoB N X CBONCTBA.

Tema 28. AneMeHTbl TEOPUU NONSL.
NMCbMEHHOEe AoMalHee 3afaHne , NPMMepPHbIe BOMPOChI:

panoveHT. usepreHums n BUXpb BEKTOPHOro rnons. NoTok BekTopa Yepes NnoBepXHOCTb.
Unpkynauuns sektopa. @opmynbl Octporpanckoro-laycca n Ctokca. ConeHonganbHble v
noTeHumanbHble BEKTOPHbIE MONS.

Tema 29. Pagbl u uHterpan dypbe
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. NOMeHATb NOPAAOK MHTErPUPOBAHNS B ABOMHOM MHTerpane 2. Boluncnutb paboTy nons BoOMb
KpuBon 3. BblumcnuTb NOBEPXHOCTHBIA MHTerpan 1 poga 4. Hantn noTok nons Yyepes 3agaHHyo
NOBEPXHOCTb 5. Pasnoxutb B psg dypbe OyHKLMIO

nMcCbMeHHOe noMallHee 3anaHne , NpuMepHbie BOMpoChl:

MoHaTne TpuroHomeTpuyeckoro psaga ®ypoe. llemma PumarHa. ®opmyna Oupuxne. CxoonMocTb
TpuroHomeTpuyeckoro psana ®Pypbe B To4ke. KomnnekcHas 3anncb TPUroHOMETPUYECKOro psaaa
®dypbe. IHTerpan ®ypbe. PasnoxeHne pyHkLMIA B TpUroHomeTpuyeckuii psg ®dypbe. MNoHsaTtue
TpuroHoMmeTpuyeckoro psaga dypoe. Jlemma PumaHa. ®opmyna Oupuxne. CxoaumMocTb
TpuroHomeTpuyeckoro psana ®Pypbe B Todke. KomnnekcHas 3anncb TPUroHOMETPUYECKOro psana
®dypbe. IHTerpan ®ypbe. PasnoxeHne pyHKUMI B TPUroHOMETprYeckuii psg dypbe.

Tema 30. CucteMbl MHOXECTB

Tema 31. lNoHsaATME Mepbl

Tema 32. Mepa Ilebera, mepa Jlebera Ctuntbeca
Tema 33. U3mepuMmble chyHKLMMU

Tema 34. UnTerpan Jlebera

Tema 35. NoHsATME NMHEMHOr0 HOPMUPOBaAHHOIO NpoCcTpaHCcTBa. JIuHenHble oneparopbl U
cpoyHKUMOHanbl B NIMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

Tema 36. MNoHsiTMe runb6epToBa NpocTpaHcTBa. ConpsiXeHHble U CaMOCONPSIXKEHHbIe
oneparopbl B ruib6epToOBOM NPOCTPaAHCTBE

Tema . UToroBasi hopma KOHTpOns
Tema . UToroeasi popma KOHTpons
Tema . UToroeas doopma KOHTpons
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Tema . UToroBasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy U 9K3aMEHY:
MpvMepHble BOMPOCHI K 9K3aMeHY:

1 cemecTp

MHoxecTBa. Onepauun Ha MHoxecTBamn. PyHkums. Obpas n npoobpas MHOXeCTBA NP
otobpaxeHun. brnekums. PaBHoMowwHbIe MHOXecTBa. CHETHbIE MHOXECTBA U X cBoCTBa. I'padhmk
4MCNOBOM GoyHKLUMK. DYHKUMK, 3aaaHHble HesiBHO. ObpaTtHas doyHKUMS. MOHOTOHHAs COYHKLIMS 1
obpatHas Kk Heil. Onepauunm Ham YUCNOBLIMUA GOYHKLINSIMU.

Akcrnomatmyeckoe onpepneneHne NEeNCTBUTENbHbIX Yncen. To4yHas BEPXHAA N TOHHAA HUXHAA TPpaHU
4MCNoBOro MHoOXecTBa. XapaKTepVICTI/Il-IeCKOG CBOWCTBO TOYHOW BerHeVI rpaHun. Tononorus
4YnUCnoBou I'IpﬂMOVI (OerCTHOCTI/I, MPOKONOTble OKPECTHOCTU, OTKPbITblE N 3aMKHYTbl€E MHOXECTBA,
npenesibHble N N30NMPOBaHHbIE TOYKA MHO)KeCTBa). TeopeMa BeVlemepacca. PaCLIJI/IDGHHaH
4yncnosas rnpsmas.

MpeLnen YicnoBoi nocnenosatenbHocT. MoanocnenoBaTenbHoCcTb. CBOMCTBO
noanocnenoBaTenbHOCTEN CXOAsIENCs NocnenoBaTeNbHOCTU. DNeMeHTapHble CBOMCTBA Npeaena
nocnenoBaTenbHOCTY (€AUHCTBEHHOCTb, CBOMCTBO "3axaToi" nocnenoBaTenbHOCTH,
OrpaHNYeHHOCTb CXOAsIWeNCcs NocnenoBaTelbHOCTW, apudmeTmyeckme cBoincTea). CxoamMMocTb
MOHOTOHHbIX OrpaHNYeHHbIX NOCneaoBaTeNbHOCTEN. JleMMa 0 BNOXEHHbIX OTpe3kax. Teopema
BonbuaHo-BeiepwTpacca o cywecTBoBaHMM CXOAsLencs nognocnenosaTenbHoCcTH. Yucno e.
dyHaameHTanbHble nocnenoBatensHOCTH U Kputepuii Kown. Teopema KaHTopa 0 HECHETHOCTU

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

Mpenen doyHKLUMN B TOUKE. DKBUBANEHTHOCTb onpeaeneHuii. 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. OKBMBANEHTHbIE PYHKLNU N nX csorictBa. OCHOBHbIE 9KBUBANEHTHOCTW.

HenpepbiBHOCTb oyHKLMN B TOUKe. CBOCTBA HENPEPDLIBHBIX B TOYKE CPYHKLIMIA: OrPaHNYEHHOCTb B
OKPECTHOCTUN TOYKM HEMPEPBLIBHOCTN, COXPAHEHME 3HAKA, apUIMETMYECKUE CBONCTBA,
HenpepbIBHOCTb Cynepno3numun. Touykn paspbiea. CBONCTBA HENPEPLIBHOW HA OTPE3Ke GOYHKLIMK:
OrPaHUYEHHOCTb, LOCTUXEHME TOYHBIX rpaHeit, obpaleHne OyHKUUM B Hyfb, CBOWCTBO
MPOMEXYTOYHbIX 3HAYEHM. PaBHOMepHas HenpepbIBHOCTb. JleMMa 0 noanocnenoBaTeNbHOCTY.
HenpepbIBHOCTL 06paTHOM CPYHKLNN.

[I. OndpdpepeHumposaHme.

KacarenbHas k kpusow. duddpepeHumnpyeMocTb oyHKLUMM B Todke. OnpeneneHme npon3soLHON
oyHKLMK B TouKe. KacaTenbHoe oTobpaxeHne. OuddbepeHumnan oyHKLMN 1 ero reoMeTpuyeckunii
cMbicn. OgHO3Ha4YHas onpeneneHHOCTb NPON3BOLAHON. ApnudmeTnieckme CBoMCTBa onepawumm
andpepeHumposaHus. udpdoepeHumnposaHne cynepnosvumm oyHkumin. dudpdpepeHunposaHve
obpatHoi goyHKUMKU. Tabnuua Npon3BOAHbLIX NEMEHTAPHbIX (PYHKLMIA. [1pon3BoaHbIE U
nmcpcpepeHumansl Boicwmnx nopsakos. dopmyna JleinbHuua. OCHOBHbIE TEOPEMDI
andppepeHumanbHOro ncumcnenns: teopemol Ponng n Kowwn, dpopmyna Jlarpaxxa. lNMpasuno
Nonutans. ®opmyna Tennopa ¢ octatkom B cpopme JlarpaHxa. JlokanbHas coopmyna Tennopa.
EOuHCTBEHHOCTD NpeacTaBneHns OyHKLMM nokanbHon dpopmynon Tennopa. Popmynbl Ternopa ons
OCHOBHbIX 3NleMeHTapHbIX PyHKUMIA. Bo3pacTaHue u ybbiBaHme oyHKUMiA Ha oTpe3ke. Heobxoanmoe
yCNnoBM1S NoKanbHOro akcTpemyma. [loctaTtoyHble YyCnoBmue NoKanbHOro sKCTpemyma (2 ycnosus).
BbinyknocTb KprBOii B To4YKe. Toukn nepernba. ACUMNTOTHI.

2 ceMecTp
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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.

Yucnosble psabl: onpeneneHne, apudpMeTnyeckmne CBoMNCTea, kputepuin Kown, Heobxoommoe
ycnosue cxogmmocTtun. Psan JlenbHuua. MNpuaHakm CXoAMMOCTM 3HAKOMOCTOSIHHBIX PSL0B: NPU3HAKN
cpaBHeHus, NpuaHak Janambepa, paankanbHblii npuaHak Kowwu, npuaHak Paabe. AGContoTHO
cxopsawmecs psaabl. MNpusHakm Abens n Oupuxne. CBsA3b HECOOCTBEHHBIX UHTErPANOB C PAOAAMMU.
VHTerpanbHbin NpM3HaK CXo0OUMOCTW psaaa.

PaBHOMepHas cxoanMoCTb (PYHKLMOHANbHbBIX NOCNen0BaTelbHOCTEN, KPUTEPUA paBHOMEPHOW
CXOOMMOCTU, HEMPEPBLIBHOCTb NpeaenbHOM PyHKUNN. PaBHOMEpHasa CX0AMMOCTb (OYHKLMOHANbHbIX
psnoB: Kputepuin Kowwn, npusHak BelepwTrpacca, npusHaku Oupuxne n Abens. Onepauunn Hag
PyHKLMOHaNbHbIMK psaamu. CTeneHHble pagbl: nepeas Teopema Abens, opMynbl NS
HaxoXaeHus paguyca cxogumocTu. Bropas teopema Abensi. udhdpepeHUmMpoBaHne CTENEHHOrO
psoa. Pan Ternopa.

NnHeiHble 0TOBpaxeHns B €BKIMAOBbIX MPOCTPAHCTBAX U NX NPeAcTaBNeHNE MaTpuLEeil.
ObpaTnMble NnHelHble oTobpaxeHns. Hopma nuHeHoro otobpaxeHns u ee CBOMCTBA.
KacatenbHoe otobpaxeHne 1 ero CBOMCTBA: 0AHO3HAYHOCTb, HEMPEPLIBHOCTb
oMchpepeHLIMPYEMOro 0TobpaxeHus, AMdPeEPEHLMPYEMOCTb CNOXHON OyHKUMK. HacTHbIe
npounssoaHble. Matpuua Skobu, opmyna nonHoM NPoM3BoAHON. ApMcOMETMYECKNE CBOMCTBA
CPYHKLLMIA MHOTMX NEPEMEHHbIX. YCNOoBMS AndohepeHUmMpyeMocTn oTobpaxeHuin. KacatenoHas
nnockocTb. HenpepbiBHO andpdpepeHumpyembie 0TobpaxeHus. HenpepbiBHbIE BEKTOP-CYHKLNN.
WNHTerpan o1 HenpepbIBHON BEKTOP-PyHKUMN. Heobxoammoe ycnoBre nokanbHOro aKCTpemMyma.
OueHoyHas hopmyna JlarpaHxa. HacTHble Npon3BOOHbIE BbICIINX NOPSAAKOB. Teopema o
HEe3aBMCMMOCTM YaCTHbIX MPOU3BOAHbIX OT Nopsaaka anddepeHumpoBaHus. JJoctaToyHble YCNOBUS
NIOKanbHOro aKCTpeEMyMa.

3 cemecTp

dopmyna Teinopa ¢ ocTaToyHbIM 4NeHOM B doopMe JlarpaHxa u B cpopme NeaHo ans coyHKUMiA
MHOMUX NepeMeHHbIX. MOoHSATME NoKanbHOMo aKCTPEMyMa (OYHKLIMM MHOTMX NEPEMEHHDIX.
HeobxoonMble 1 [OCTATOYHBIE YCNIOBUS NOKANbHOrO 3KCTpeMyMa. MNMoHATUE YCNOBHOMO aKCTpeMyMam
yHKummn. MeTon JlarpaHxa HaxoX4eHUs YCNOBHOMO aKCTpeMyMma.
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TeopeMbl 0 HENPEPbLIBHOCTU, ANGEEPEHLIMPYEMOCTU, MHTErPUPYEMOCTI CODCTBEHHOIO NHTErpana,
3aBucsLero ot napameTtpa n nx obodweHust. NMoHsTe paBHOMEPHOW CXOANUMOCTM HECOBCTBEHHOIO
NHTEerpana, 3aBucsiero ot napametpa. MNpuaHakn BeepwTpacca, Oupuxne n Abenst paBHOMEPHO
CXOAMMOCTM HECODCTBEHHOMO MHTErpana, 3aBUCSIWEro oT napameTpa. TeopeMbl O HEMPEPbIBHOCTH,
AndodepeHLMpPYEMOCT, COBCTBEHHOM M HECOOCTBEHHOM MHTErPUPOBaHNN HECOOCTBEHHOO
WHTEerpana, 3aBucswero oT napametpa. ViInterpan Oupuxne. beta- n ramma-goyHKUMmn dninepa n mx
csoncTea. [ padomk ramMma-gyHKLMW.

BHyTpeHHue 1 BHewHWe Mepbl XKopaaHa n nx cBonctea. Kputepuii UISMepmuMocT MHOXECTBa Mo
XopaaHy. Ceonctea Mepbl XopaaHa. CBorcTBa MHOXECTB, U3MepuMbIx No XXopaaHy. lNMpunsseneHune
N3MEPUMbIX MHOXECTB. Teopema 06 N3MeEPMMOCTI NPaBUIbHOrO MHOXECTBA. Teopema 0 rpadomke.
NHTerpanbHble cymmbl apby. Teopema Oapby-PumaHa. CeoiicTBa KpaTHOro nHterpana PumaHa.
MepBas n BTOpas Teopembl PybmHU. 3amMeHa NepPeEMEHHbIX B KpaTHOM nHTerpane. MonspHas,
chepryeckas n umnuHopuyeckas cuctembl koopamHaTt. Kpveble B N-MepHOM NPOCTPaHCTBeE.
Mmankne kpueble. OpueHTaumsa kpuson. [na Ha kpmeo. KacaTenbHbii BeKTop. [Mapametpusaumns ¢
MOMOLLbIO ASIVHbI yrn Kpuson. KpneBonanHenHble MHTerpansl NepsBoro n BTOPOro poaoB U ux
ceoncTBa. PUINYECKUIA CMbICTT KPUBOSIMHENHbBIX MHTErpanos Nepeoro 1 BTOPOro poaos.. dopmyna
["puHa. KpnBonunHerHble MHTErpanbl, He 3aBucslme oT NyTu UHTerpuposaHns. ['nagkas
noBepxHOCTb. KacartenbHas ninockocTb U HopMasnb. OpueHTaums nosepxHocTu. MNnowanb
noBepxHOCTUW. [10BEPXHOCTHbIE MHTErpanbl NePBOro U BTOPOro poaoB 1 X CBONCTBA.

pagveHT. dunsepreHumns n BUXpb BEKTOPHOro rnons. oTok BekTopa Yyepes NoBEPXHOCTb.
Unpkynauus sektopa. @opmynbl Octporpanckoro-aycca n Ctokca. ConeHonganbHble v
noTeHUmnanbHble BEKTOPHbIE NONS.

IMoHaTHe TpuroHomeTpuyeckoro psaga ®ypoe. llemma PumarHa. ®opmyna Oupuxne. CxoanMocTb
TpuroHoMmeTpuyeckoro psaga dypoe B To4ke. KomnnekcHas 3anncb TPUroHOMETPUYECKOro psaaa
dypbe. VIHTerpan dypbe.

PasnoxeHne goyHKLMI B TpUroHOMeTpudecknii psaa dypbe.
4 cemecTp

Bonpochbl k ak3ameHy.
YacTb 1. Teopus mepbl 1 nHterpan Jlebera.

1. OnpegneneHne Konbua v NONyKonbLa MHOXECTB, NepeYnCcneHmne nx CBOMCTB.
2. MuHnmanbHoe KonbLo, cogepxaliee nonykosnbLuo.

3. OnpeneneHne KOHEYHO afaNTUBHOM U CHETHO-a4OUTUBHOW MepbI.

4. MpooonxeHne Mepbl C NONyKoNbLa HAa MUHUMAaNbHOE KOJbLLO.

5. MNepevncneHne 0CHOBHbIX CBOMCTB MEPbI: CHETHAS MOHOTOHHOCTb, NONyaaaNTUBHOCTD,
HEenpPepbIBHOCTb.

6. OnpeneneHne BHELWHEN Mepbl N N3MEPVMOr0 MHOXECTBA.

7. Anrebpa n3amepumbix MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMBIX (OYHKLIWIA.

9. Kputepunn namepmmocTtn qoyHKUUKN Yepes npenen npocTbiX OYHKLUNIA.

10. OkBUBANEHTHbIE (PYHKLNN, UBMEPUMOCTb.

11. Cx0AMMOCTb NMOYTK BCOOY, U3MEPMMOCTb Npeaena.

12. CxoamMMoCTb NoYTK BCody, "no4tn pasHoMmepHas" (Mo Eroposy) n no mepe. CBA3b Mexay HAMMU.
13. OnpegneneHune nHterpana Jlebera ot NPOCTON PYHKLUN.

14. Obwee onpeneneHune nHterpana Jlebera n ero KOPPEKTHOCTb.

15. MNepeyncneHme 0CHOBHbIX CBOMNCTB MHTerpana: NMHEHOCTb, MHTErPUPOBaHNE HEPABEHCTB,
NHTErpUPYEMOCTb OFPaHNYEHHON 1 MaXXOPVPYEMOI CPYHKLMN.

16. 1-as Teopema 0 CHETHON afoanTUBHOCTU NHTerpana Jlebera (NpsiMoe yTBEPXAEHME).

17. dopMynnpoBKa 2-0i TeOpeMbl O CHETHOW afnanTUBHOCTM MHTerpana Jlebera (obpaTtHoe
YyTBEPXAEHME).

18. dopmynnposka pesynbtaTta 06 abcontoTHON HenpepbIBHOCTM UHTerpana Jlebera.
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19. Teopema Jlebera o npenenbHOM nepexone nofd 3HakoM MHTerpana.
20. dopmynupoeka Teopem b. Jlesn n dary.

YacTtb 2.

1. OnpeneneHuns n NnpuMepbl HOPMUPOBAHHBIX MPOCTPAHCTB.

2. [NlocnepoBartenbHOCTM B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITbe N 32 MKHYTble MHOXEeCTBA.
CenapabenbHble 1 NONHbIe NPOCTPaHCTBa (NpocTpaHcTBa baHaxa).

3. Teopema 06 3KBMBANEHTHOCTU HOPM B KOHEYHOMEPHbIX MPOCTPAHCTBAX.
4. JlnHeansl 1 NOANPOCTPAHCTBA HOPMUPOBAHHOMO MNPOCTPAaHCTBA.

5. CkansipHoe npoun3sseneHne. Npumepbl eBKIMAO0BLIX NPOCTPAHCTB. CX0ANMMOCTb, OFPaHNYEHHOCTD.
MMnbbepToBbI NPOCTPAHCTBA.

6. OpToroHanbHOe pa3noxeHue runbbepToBa NPOCTPAHCTBA.

7. OpTOroHanbHble CUCTEMbI U paabl Pypbe.

8. JlnHelHble onepatopbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX; HENPEPbIBHOCTb N OrpaHUYEHHOCTb
9. MpocTpaHCTBO NUHENHbLIX HENPEPbLIBHbLIX ONepaTopoB; onpeaeneHne, NonHoTa.

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOro NMHERHOro
oneparopa K MHeinHOMy onepaTopy.

11. ObpartHbii onepatop. [1Be Teopembl 06 OrpaHM4eHHOCTM 0BpaTHOro oneparopa.
12. JlnHeliHble HenpepbiBHblE PYHKLIMOHAIbI, COMPSXEHHOE NPOCTPaHCTBO.

13. Teopema XaHa-baHaxa (popmynmposka) n cneacrsums.

14. Teopema Pucca o npeactaeneHne goyHKUMoHana B rnibbepToBOM NPOCTPAHCTBE.
15. BTopoe conpsxeHHoe NpoCcTpaHCTBO.

16. ConpsixXeHHble onepaTtopbl B r’nib6epTOBOM NPOCTPAHCTBE.

7.1. OcHOBHas nuTteparypa:

1. Kygpssues J1.[l. KpaTkuin kypc matematudeckoro aHanmsa. T. 1. dudpdpepeHumanbHoe n
NHTerpanbHoe ncHncneHns yHKUMm ogHon nepemerHHon. Pagpl - M.:®usmatnuT, 2008. - 400 c. -
URL:

https://e.lanbook.com/book/2224#book_name

2. Kyopssues J1.1., Kytacos A.L., Yexnos B.W., WabyHnH M.N. C6opHMK 3agady no
maTematmnyeckomy aHanuay. Tom 1. Npenen. HenpepbiBHOCTb. dudpdepeHumnpyemocTb. - M.:
duamatnut, 2010. - 496 c. - URL:

https://e.lanbook.com/book/2226#book_name

3. Kyopssues J1. 1., Kytracos A.Ll., Yexnos B.W., WabyHnH M.N. C6opHMK 3aaady no
mMaTematmnyeckomy aHanuay. Tom 2. UHTerpansl. Pagpl. - M.: ®dusmatnut, 2009. - 504 c. - URL:
https://e.lanbook.com/book/2227#book _name

4. CewHwnkos A.l'., TuxoHoB A.H. Teopunsa doyHKUNA KOMNNEKCHOW NepeMeHHoi. - M.: duamartnur,
2010. - 336 c. 9bC 'TaHb'": https://e.lanbook.com/book/48167#book_name

5. Mpwneanos V.. BeeneHune B Teopno oyHKLMIA KOMMNNIEKCHOro nepemMeHHoro. - Cl6.: JlaHb, 2009. -
432c OBC 'MaHb': https://e.lanbook.com/book/322#book_name

6. WabyHnH M.W., MonosuHkmH E.C., Kapnos M.N. C6opHMK 3ama4 no Teopun goyHKLMIA
KOMMNEKCHOro nepemeHHoro. - M.: buHom, 2015. - 365 ¢. 9B6C 'JlaHb':
https://e.lanbook.com/book/70732#book_name

7.2. JlononHuTenbHasa nuteparypa:
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1.lWepcTtHes A.H. KoHCnekT nekumin o MmateMaTn4eckomy aHannay [TeKCT: anekKTpoHHbIN pecypc] / A.
H. lepcTHes. - N3a. 5-e. - KasaHb : KasaHckuin rocynapcteeHHbi yHusepcutet, 2009. - URL:
http://libweb.ksu.ru/ebooks/05-IMM/05_33_2009_000165.pdf

2.Cnpopoe A.M. HecobcTBeHHbIE MHTErpanbl U MHTErpanbl, 3aBUcsWmMe 0T napameTpa.
[OnekTpoHHBbIN pecypc] : YuebHble nocobus. - KazaHb: KDY, 2015. - 104 c. - URL:

https://e.lanbook.com/book/72824#book _name

3.Typunosa E.A. 9nemeHTbl TeOpUM COYHKLUIA KOMMIEKCHOIO NepemMeHHoro. - KasaHb, 2009. URL:
http://lioweb.kpfu.ru/ebooks/09-IVMIT/09_66_2009_000115.pdf

4. duxterronbl, .M. OcHoBbl MaTemMaTuyeckoro aHanusa. Yactb 1. - Cl16.: JlaHb, 2015. - 448 c.
9BC MNMaHb': https://e.lanbook.com/book/65055#book_name

5.duxteHronby, .M. OcHoBbl MaTemaTnyeckoro aHanuaa. Yactb 2. - Cl16.: NaHb, 2008. - 464 c.
ObC 'MaHb": https://e.lanbook.com/book/411#book_name

6.3nobuHa C.B., MNMocnuenbckas J1.H. Matematuyecknii aHanm3 B 3agadax n ynpaxHeHusx. - M.:
duamatnut, 2009. - 360 c. OBC NaHb'": https://e.lanbook.com/book/2377#book_name

7.30pwny B.A. MatemaTtunyeckumin aHanus 3agad ectectso3HaHus. - M.: MUHMO, 2008. - 136 ¢. 9b6C
'Nanb': https://e.lanbook.com/book/9343#book_name

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

MHTepHeT-pecypchl No matemartuke - http://exponenta.ru

[MopTan MatemaTn4eckmx NHTEPHET-pPecypcos - http://www.math.ru/

[MopTtan matemaTnyeckmx MHTepHeT-pecypcos - http://www.allmath.com/
[MopTan pecypcos no matematuke, anroputmuke n UT - http://algolist.manual.ru/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve gncuunnuHbl "MaTtematmyeckunin aHanns" npeanonaraeT UCnonb3oBaHNe Cneaywero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

Jlexumn no gucumnnanHe NPoBOAATCS B ayAUTOPUN, OCHALEHHOW OOCKON U MeNoM (MapKepom).

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHnto 01.03.04 "TlpuknagHas matematmka" v npodpunio noarotoBkn MaremaTtunyeckoe
MOJennpoBaHue .

PernctpaumnoHHbi Homep 928217 SAEKTPOHHBH
e P VHHUBEPCHTET

CTpaHV“-la 25 n3 26 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma oucuunnuHbl "Matematudeckuin aHanus"; 01.03.04 MNpuknagHas MatemaTtnka; OOLUEHT, K.H. (poueHT) Cugopos A.M.

ABTOpP(bI):

Cwnpopos A.M.

" 201 .

PeueH3eHT(bl):

N'ymepos P.H.

" 201 .
PerucTtpaumoHHblii Homep 928217 DAEKTPOHHEH
Crpanunua 26 n3 26. il VHITI Fl EPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



