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Pa6ouas nporpamma yueOHoil jucuunaunsl « Teopus Mepbl H HHTErpaJja» COCTaB/ICHA Ha
ocHoBaHMM  (DeleparbHOr0  roCyJapcTBEHHOro  00pa3oBaTeNBHOrO  CTaHJapTa  BBICLIETO
oGpasosanus — 6akanaspuar no Hanpasiernio nmoarorosku 01.03.01 Maremaruka, yTBepKIEHHOTO
npuxazom Munucrepersa obpasopanus u Hayku Poccuiickoii @enepaimu ot «10» suraps 2018 r.
Ne 8; TocymaperBemmoro obpasoBaTensHoro crangapra Beicmero obpasosanus (['OC BO)
Jlonenkoit Hapomuoit PecnyGuku (JJHP) (npoekrta) mo nampasnenuto moarotosku 01.03.01
Maremaruka; ITopsaka opraHusauuy yueOHOro npouecca B 00pa3oBAaTC/bHBIX OpraHH3aLMsAX
BBICIIErO IpodeccHoHanbHoro obpasoBanus Joneuxoii Hapoanoit PecnyGuuku, yTBEpKACHHOTO
npukazoM MunucrepetBa obpasoBanns w  Haykn Jloneuxodt Hapoanoii PecnyGrmuku  oT
10.11.2017r. Ne 1171 (¢ u3MeHEHHMSMH M JOIOJHEHWSMM): yuyeOHOro IUlaHa M OCHOBHOH
npodeccronanpuoll  06pazoBaTenBHON  MporpaMMbl  BhICIIEro  00pa3oBaHMS  HANPABIEHHS
noarotoski 01.03.01 Maremarnka, npoduns: «Matemarnka», paspaGoranuex B 'OY BIIO
«JloHenkui HallMOHAIbHBIN YHUBEPCHTETY.

PaspaboTunk:
npogeccop kadeApbl MATCMATHHYECKOTO aHAM3a .
¥ Au(epeHLNATBHBIX yPaBHCHHI 33acs B.I1. 3acTaBHbrit

Pa6ouas nporpamMma yueGHOM IHCIUTIITMHEI YTBEPIXK/IEHA HA 3acelaHnH kadenpsl MaTeMaTHYECKOTO
aHamm3a u U epeHIHAIbHBIX yPaBHEHHH

IMporoxon Ne 9 ot «23» mapra 2021 r.

3aBeayrouuii kadeapoii %/ B. B. Bosiukos

PaGouas mporpaMma Yy4eOHOH JMCHUMIUIHHBI 0J00peHa y4eGHO-METOIMYECKOH ~ KOMHCCHEH
(akysbTeTa MATEMATHKU U HH(OPMALIHOHHBIX TEXHOJIOrHH

TTpotokos Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yueGHO-METOAHYECKOH KOMUCCHH @7/

dakyaeTeTa MATEMATHKH W HHOOPMAIIMOHHBIX TEXHOJIOTHH JI. 1. CensixoBa

rd



1. OBJIACTb TIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

VYuebnas aucuuiuinHa «Teopuss Mepsl M HHTErpajiga» SBISETCS YacTUYHO IPAKTHKO-
OPUEHTHPOBAHHOM TMCIUTIIMHON N OTHOCUTCS K BAPUATHBHON YacTH 00pa30BaTeILHOM MTPOTrpaMMBI.
Jis u3ydeHus NaHHOW Y4eOHOU NUCIUIUITMHBI HEOOXOAWMBI 3HAHWS U yMEHUs, (GOpMUPYEMBbIC
npeouecmayiowuMu OUCYUNTUHAMU — MAmMeMamuyeckuli aHaius, aieebpa, monono2us. 3HaHUus U
YMCHUS, MOJIYYCHHBIC B XOAC HU3YUYCHHUA AUCHUIIINHBI ((TGOpI/I}I MCpPBI U HHTCrpajia» ABIAKOTCA
OCHOBOM [UIsl W3Y4YEHHs] nociedylowux JUCUUIUIMH: (QVHKYUOHANbHBIU — aHAU3, mMeopus
geposimHocmel U Mamemamudeckas Cmamucmuka, Cneykypcsl; UCIOIb3YIOTCS NpPU HaMCAHWUU
BBITTYCKHOHN KBAIM(PUKAIIMOHHON PaOOTHI.

2. CTPYKTYPA JUCHUIIJIMHBI

. dopma 00yueHus
XapakTepucTuka yueOHOU JUCIUTIINHBI
Ounas 3aouHas
HanpasneHnune noaroToBku 01.03.01 Maremaruka
[Tpodwib MaremaTtuka
OO6pa3oBarenpHas mporpaMmma bakanaBpuar
Kpanmuduxkarms AxkaneMuyeckuii bakajiaBp
KonndecTBo conepikaTebHBIX MOJIYJICH U TEM 1(4)

JuctummHa 6a30Boi / BapUaTUBHOMN 4acTu

9 BapuarusHoii yactu
00pa3zoBaTeNbHON MTPOTrPaAMMBI

1 MORyNBbHBIN KOHTPOJIb,

DOpMBI KOHTPOJIA
9K3aMEH B 5-M ceMecTpe

I'ox monroToBKM 3
Cemectp 5
KonnuecTBO 3a4eTHBIX €UHUIL 35
KosnuecTBo 4acoB Bcero 126
B T.4..
- JICKIIMOHHBIX 36
- TPAKTUYECKUX WJIM CEMUHAPCKUX 36
- 1a00paTOPHBIX -
- CAaMOCTOSITEIILHON pabOTHI 54
B T.4. UHAMBHUAYAJIbHOE 3aJaHHE -
HenensrHoe KOJIMYECTBO YacoB 7
B T. 4. - QyIUTOPHBIX 4
- CaMOCTOSITEILHON pabOTHI CTYICHTA 3

3. OIIMCAHUME JUCIMIIJIMHBbI

Heap wu3ydyenus aAucuuiuinHbl «Teopusi Mepbl W MHTerpana» — ogradeHue
meopemuyeckuMu NOJONCEHUAMU U HEKOMOPbIMU NPUMEHEHUIMU Meopuu Mepbl U Unmezpaid
Jlebeza, 3nakomcmeo ¢ npocmpaHcmeamu UHmezpupyemvix yHKyuil; noiyyeHue meopemuiecKkon
0a3vl 0113 npumeHenus unmezpana Jlebeea 6 Opyeux mamemamudeckux meopusx, pasgumue HagblKos
JI02UHECKO020 U AHAIUMUYECKO20 MbIULIEHUS U NOO20MOBKA K NPOpeCcCUOHANbHOU 0esmelbHOCU.

3agauu: usyyums K1accbl MHOJMCECMS, CBOUCMBA MEPbl, BHEUWHION Mepy, MHOMICeCmad,
usmepumole no Kapameooopu, mepy Jlebezca, mepy Jlebeca-Cmunmveca, uzmepumsie omoopaxceHus
u pynxkyuu, ceoticmea u memoovl gvluucienus unmezpana Jlebeea, Jlebeca-Cmuimoeca, npeoenbHulii
nepexo0 noo 3HAKOM UHMe2pand, QyHKyuu 02paHudyeHHOU eapuayui, abCoNOMmMHO HenpepbleHble

@yHryuu.




4

TpeOoBanus Kk pe3yJbraTamM OCBOCHHS AUCHHMILIMHBI. [Iponecc n3ydeHus AMCLUATIIMHBI
«Teopust Mepbl U HHTErpaJiay HarpasieH Ha (OPMHUPOBAHKE SJIEMEHTOB CIEIYIOUINX KOMIeTeHIUH
B cootBeTcTBHM ¢ DI'OC BO P®, 'OC BO JIHP (mpoekt) o Hanpasneruto moaroroBku 01.03.01
MaremMaTHKa 1 OCHOBHO IIpodeccnoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBI BBICIIETO 00pa30BaHuUs

HarnpasieHus noarotosku 01.03.01 Marematuka, npoduis: «MaremMaTrkay:

NHaukaTopsl JOCTHIKeHHSI KOMIETEHIHMH U pe3yJbTarbl o0OydeHus. JlocTmxeHue
KOMIIETEHIIMH OLIEHUBAETCS HAa OCHOBE TaKMX MHAMKATOPOB M COOTBETCTBYIOIIMX UM PE3YJIbTATOB

00y4YeHHUS:
Obuwenpogeccuonanpupie HNuaukaTopsbl Pe3syabTaTrsl 00yyenust
KOMIIeTeHIHH
OIIK-1. U-1. 3HaeT KJIacChl MHOKECTB, CBOMCTBA MEPHI U
JleMoHCTpUpYET BHEITHEH MepBbI
OIIK-1. HaBBIKH BBITIOJIHCHUS | 3HaeT OOLIYI0 TEOPHIO IOCTPOECHUE MEPbI
Cnoco0OeH MpUMEHATh CTaHJAPTHBIX 3HaeT OOIIYI0 TEOPHIO MTOCTPOCHUS HHTErpaia

(hyHIaMeHTaIILHBIC 3HAHUS,
MOJTyYeHHBIE B 00JIaCTH
MaTeMaTHICCKHUX U (HITH)
€CTECTBCHHBIX HAYK, U
UCTIOJh30BaTh UX B

JIEHCTBUMH, pEeLIEHUS
TUTIOBBIX 32144 C
Y4€TOM OCHOBHBIX
MOHATUH U OOIIMX
3aKOHOMEPHOCTEH,

JleGera o mepe

YMeeT BRIYHCIATh HHTErpalibl Jlebera u
JleGera-Ctmirbeca

YMeeT oCcylecTBIATh MPEACIbHBIN Nepexo;]
oJT 3HaKOM mHTerpana Jlebera

pohecCHOHAIbHOMN (hopMyJIUpYEMBIX B
IEATeIIbHOCTH pamMkax 0a30BBIX
MaTeMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
JHMCIHIUINH
OIIK-2. OIIK-2. U-1. 3HaeT obmme cBoMCTBa (HyHKUUHA,

CriocoOeH pa3pabaTbiBaTh,
aHAIN3UPOBATH U BHEAPSTH

Hcnonb3yeT MeTO b
MOCTPOCHHUS

MHTErpupyeMbIx 1o Jlebery

3HaeT onrcanre GYHKIUNA OTpaHUICHHON

HOBBIE MaTeMaTUYECKUE a”aimusa BapHaLyu

MOJIEJIM B COBPEMEHHBIX MaTeMaTHYECKUX 3HaeT onucaHue abCOIIOTHO HEMPEPhIBHBIX
€CTECTBO3HAHUHU, TEXHUKE, MOJCJICH B 3a/1auax dbyHKIHI
OKOHOMUKE U YIIPABJICHUHN €CTCCTBO3HAaHMA, VYMeeT HaXOOUTH BapHanuio (byHI(L[I/m

TEXHHKE, SKOHOMUKE
Y yIpaBJICHUH

YmMeer uccnenoBath QyHKIMOHATIBHYIO
MOCIIEIOBATEIILHOCTh HA CXOJUMOCTh TIOUTH
BCIOZY H 110 Mepe

4. ®OPMbI OPTAHU3ALIMYA YYEBHOT'O TPOIIECCA M COJIEP)KAHUE
TACIATITAHBI

Hucuummna «Teopus Mepbl M UHTErpajga» NpeaycMaTpHBaeT CleAyiomme (HopMbl
OpraHu3aii y4eOHOTO TpoIlecca: JICKIUHU, MPAKTHUYECKUE 3aHITHS, CAMOCTOSTEIBHYIO paldoTy
CTY/ICHTOB.

Marepuan  wW3maraercsi C  HCIOJIB30BaHHEM  OOBSICHUTEIHHO-WLTIOCTPATHBHBIX,
9BPUCTHUYCCKUX W HCCICAOBATCILCKUX MCTOIOB NPCHIOAaBaAHHA. HpI/I IMMPOBCACHNU J'ICKI.[PIfI n
NPaKTUYECKHUX 3aHITHH UCIIOJIB3YIOTCS pa3gaTOuHbIe MaTepPHAIbI.

B ydeOHOM mpolecce MIMPOKO TNPUMEHSIOTCS AaKTUBHBIE M HMHTEPAaKTUBHBIE (DOPMBI
NpOBEICHUS 3aHATHI (pa300op KOHKPETHBIX CUTYAIWi, TUCKYCCHS, ITOJIEMUKA), BHEAYTUTOPHAs
CaMOCTOATCIIbHAsA pa60Ta, 6aJIHBHO-p€I>'ITHHFOBa$I CUCTCMaAa OLCHKHU YCIICBACMOCTH, JIMYHOCTHO-
OPUEHTHpPOBAaHHOE O0Oy4yeHue, mnpodiseMHoe oOydeHue. B ydeOHOM mporiecce HCIONMb3YIOTCS
WHTEPHET-PECYPCHI 110 JAHHOMY KYPCY; pacCCMAaTPUBAIOTCA 3a/1a9, MAKCUMAIILHO TPUOIMKEHHBIC K
KOHKPETHBIM MPAaKTUYECKUM CHTYAIlsIM, CAMOCTOSITeTIbHAs paboTa; KOHTPOJIbHBIE PAaOOTHI.
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CamocTtosaTenbHasi paboTa CTYIEHTOB MpEeAyCMaTpUBAaeT MOJATOTOBKY K IPAKTUYECKUM
3aHSTHSIM, TIOATOTOBKY KOHCIIEKTOB I10 OT/IETHHBIM BOIIPOCAM, H3y4aeMbIX T€M, U3YUCHHUE YIeOHOM
U METOJMYECKON JIUTEPaTypBhl.

TemaTnuyeckuil J1aH JMCUUILTUHBI «Teopusi Mepbl U HHTErpaJia»

Tembl | Bomnpocsl TeMbl

CoaepsxarejabHblil MoayJb 1. Mepa n uaTerpaj

1. Mepa 1.1. Onepanuu Hax MHOXKECTBaMH (TepeceueHue, OObeIUHECHHE,
Pa3HOCTb, JOIOJHEHHE, BEPXHUN M HWXKHUN mpenens). Kmaccs
MHOECTB.

1.2. OOmiee moHsATHE Mepbl W €€ CBOHCTBA (MOHOTOHHOCTb,
CyOTpaKTHUBHOCTb, CYETHAsl MOJyaJAUTUBHOCTh, HEMPEPHIBHOCTH
CHU3Y U cBepxy). Kimaccel mMep.

1.3. Tloctpoenue Mepbl (BHEHIHSS MeEpa; BHEWIHAA Mepa,
WHIyIUpOoBaHHas (yHKIMeH MHOXKecTB; Teopema Kapareomopn).
1.4. Omnpenenenust modaykojdblla u mnpeamepsl. Teopema o
MPOJOJKEHUH MTPEAMEPHI O MEPBI.

1.5. Mepa Jlebera-Ctuntbeca Ha npsiMmoii. Mepa JlebGera Ha nipsimoit
u B R™,

2. Mizmepumbie QyHKIHN 2.1. U3mepumsbie oTobpakenus u pyakiun. Kpurepuit musmepumoro
otobopakenus. Kpurepuii usmepumoit pynkimu. MsmepumocTtsb
CYIEPIO3ULIIH.

2.2. CBoiicTBa U3MEPUMBIX ()YHKITUH.

2.3. DxBuBasieHTHbIE PyHKIMH. CXOIMMOCTH ITOYTH BCIOJLY U 110
Mmepe. Teopemsr Eroposa, Jlebera, ®.Pucca.

2.4. Kputepuii ©3MEpUMOCTH B TEPMHUHAX NMPOCTHIX (PYHKITHIA.

3. Uuterpan 3.1. UnTerpan JleGera oT HEOTpHUIATEIHHOM, H3MEPUMOMN, TTPOCTON
¢byHkuuu u ero cBoiicTBa. [IBa onpexnenenus unterpaia Jlebera ot
HEOTPULATENIbHOM, N3MEpUMON (PYHKIIUU U UX SKBUBAJICHTHOCTb.
Onpenenenue unterpana Jlebera B odmiem cirydae.

3.2. CpoiictBa uHTerpana JleGera.

3.3. OCHOBHBIE TEOPEMBI O IIPEACIBHOM MEPEXO/IE M0]1 3HAKOM
uHTerpana Jlebera (0 MOHOTOHHOM TOCIENOBAaTEILHOCTH, Darty,
JleGera).

3.4. CpaBHenue unrerpasioB Pumana u JleGera.

3.5. IlpoctpanctBa Lp (HepaBencTBa ['€énpaepa 1 MUHKOBCKOTO,
JMHEWHOCTB, TMOJIHOTA, BCIOY IJIOTHBIE MHOKECTBA, COOTHOIICHHUS
Mexnay kiaccamu Lp npu pa3HbIX p).

3.6. CBsA3b MEXAY Pa3HBIMU THIIAMH CXOJIUMOCTH B Lp.

4. Knaccel GyHKIHIA 4.1. ®yHKuMK orpaHMYEHHON Bapualy U Ux cBoiicTBa. TeopeMa
Kopnana.

4.2. AGcomoTHas HETIPEephIBHOCTH MHTErpaia Jlebera. AGCOIIOTHO
HenpepbIBHbIE PYHKIUU U UX CBOMCTBA.

4.3. Teopemsr Jlebera o quddhepeHIHPYEMOCTH MOYTH BCIOIY
MOHOTOHHOM ()YHKLIMU M UHTErpaja ¢ IEPEMEHHBIM BEPXHUM
npeneiaoM uHterpuposanus. Onucanue kiaaccos AC[a,b] u Lip 1.
Cunrynspssle QyHKIUH.




Crpykrypa nucuunnnbl «Teopust Mepbl M HHTErpaJiay Mo BUAAM Y4eOHOI 1esITeJIbHOCTH

KoauuecTBO YacoB
Ouynas ¢popma 3aounas ¢popma
o0yueHust 00yueHust
B T.U. B T.U.
Ha3zBanus COACPKATEIbHBIX MOI[yHeﬁ /| = =
Tew | E .| &
S |5 S| 5
Q = Q =
g | 3 g | 8
= =~ I < = =~ I <
o = = 8 gl o = ) 3 &
5 | 2| £ | S8l 5| 2| 8| 8
Q (] (=9 S < Q (] [=F S <
2] = = O al M = = O a
Copep:xareabHblii MoayJab 1. Mepa u uHTerpaJ
1. Mepa* 35 | 10 10 15
2. U3smepumsbie GpyHkuun™ 28 8 8 12
3. UnTerpan® 32 | 12 12 18
4. Knaccel GyHkmin™® 31 6 6 19
Hroro no cogepxkareabHomy moayaw 1 | 126 | 36 | 36 54
Bcero yacos 126 | 36 36 54

5. TEMATHKA JIEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMBI JJeKIIMOHHBIX 3aHATHH

KoanuectBo
No 4yacoB
Ha3Banue Tembl
n/n Ounas | 3ao4yHasn
¢popma | ¢opma
1 Orneparuy HaJ MHOXKECTBaMHU (TiepeceueHne, o0beTMHEHUE,
Pa3HOCTb, JOMOJIHEHNE, BEPXHUI U HUKHUH npezensl). Kinaccbl 2
MHOKECTB.
2 OO1mee moHATHE MEPHI U €€ CBOICTBA (MOHOTOHHOCT,
CyOTpaKTHUBHOCTb, CUE€THAS TIOTYyaJAUTUBHOCTh, HEIPEPHIBHOCTD 2
cHu3y U cBepxy). Kiaccel mep. Kitaccel Mep.
3 [TocTpoenre MepsI (BHEIIHSISI MEpa; BHEIIHSS Mepa, )
UHAyIHMpoBaHHas QyHKIMEeH MHOXKeCTB; Teopema Kapareomopn).
4 OnpeneneHus MONTYKOJIbIa U TpeaMephl. TeopeMa 0 NpogoKEHUU )
peMEpPHI 10 MEpPHI.
5 Mepa Jle6era-Ctuntheca Ha npsimoii. Mepa JleGera Ha npsiMoii U B )
R™.
6 N3mepumbie oToOpakeHus u GpyHkuuu. Kpurepuit nusmepumoro
orobpaxkenus. Kpurepuii uzmepumoit pynxuu. Mzmepumoctsb 2
CYTIEPIO3UIIIH.
7 CBoiicTBa M3MEPUMBIX (DYHKITHH. 2
8 OkBuBaNieHTHbIE QYHKIMH. CXOIMMOCTh MTOYTH BCIOJY U TIO Mepe. )
Teopemsl EropoBa, Jle6era, @.Pucca.
9 Kputepuii n3MepuMOCTH B TEPMHHAX MPOCTHIX PYHKITHIA. 2




10 | Murerpan Jlebera oT HEOTPHULIATEIBHOM, U3MEPUMOMA, TIPOCTOM
GbyHKIIMM 1 eTo CBOMCTBA. /[Ba onmpenenenus uarerpaia Jlebera ot )
HEOTPULIATENFHON, U3MEPUMOH (PYHKIIUU U UX SIKBUBAIEHTHOCTD.
Omnpenenenne naterpaia Jiebera B o01em ciydae.

11 | CroiicTBa nnrerpana Jlebera. 2

12 | OcHOBHBIE TEOPEMBI O MPEECTBHOM MEPEXO/IE MO 3HAKOM
uHTerpana Jlebera (0 MOHOTOHHOM MocaeoBaTeabHOCTH, Dary, 2
JlebGera).

13 | CpaBHenue unrerpanoB Pumana u JleGera. 2

14 | IlpoctpanctBa Lp (HepaBeHcTBa ['€npaepa 1 MUHKOBCKOTO,
JMHENHOCTB, MOJIHOTA, BCIOAY IJIOTHBIE MHOYKECTBA, COOTHOILIEHHUS 2
MeXIy Kiaaccamu Lp npu pasHbIx p).

15 | CBs13p MeX/1y pa3HbIMU THIIAMH CXOIUMOCTHU B Lp . 2

16 | @yHKIMM OrpaHUYEHHON Bapualuy 1 UX cBoiicTBa. Teopema )
’KopnaHa.

17 | AGcomtoTHast HempepbIBHOCTH UHTErpana Jlebera. AGCOMOTHO )
HenpepbIBHbIE (PYHKIIMU U UX CBOMCTBA.

18 | Teopemsi JIeOera o nudepeHInpyeMoCcTH MOUTH BCIOTY
MOHOTOHHOHM (DYHKIIMU U UHTErpaja ¢ MepeMEHHBIM BEPXHUM )
npezaenom uHTerpupoBanusi. Onucanue kinaccoB AC[a,b] u Lip 1.
CuHrynspHbsle QyHKLIUU.

Bcero 36

TexcThl NeKMit IpUBECHBI B: Attps.//sites.google.com/site/gruppamatfak/

TeMbl NpakTHYECKUX 3aHATHI

KoanuyectBo
Ne 4acoB
Ha3Banue Tembl
n/n Ounas | 3aounas
dopma | dopma
1 Omnepanyu HajJ MHOXKECTBaMU (IiepecedeHue, 00beInHeHHe,
Pa3HOCTh, TOTIOJHEHNE, BEPXHHUUN W HIDKHUM mipesienbl). Kimaccsl 2
MHO’KECTB.
2 OO1ee nmoHATHE MEPHI U €€ CBOICTBA (MOHOTOHHOCT,
CyOTpaKTUBHOCTB, CYETHAS MOITYaJUTUBHOCTb, HETIPEPHIBHOCTD 2
cHU3y U cBepxy). Kimaccel mep. Kiaccer mep.
3 [TocTpoenre MepsI (BHEIIHSSI MEpa; BHEIIHSS Mepa, ’
UHAyIHMpoBaHHas QyHKIMeH MHOXKeCTB; Teopema Kapareonopn).
4 OnpeneneHus MOMYKOJIbIa U TpeaMepsl. TeopeMa o0 NpogoKEHUU ’
IpeIMEPHI 10 MEPHI.
5 Mepa Jle6era-Ctuntheca Ha npsimoii. Mepa JleGera Ha npsiMoii U B )
R™.
6 N3mepumbie oToOpakeHus u GpyHkuuu. Kpurepuit nusmepumoro
orobpaxkenus. Kpurepuii nzmepumoit gpynxuu. zmepumoctsb 2
CYTIEPIO3UIIIH.
7 CoiicTBa u3MepUMBIX (YHKLIHUH. 2
8 DxBUBaJICHTHBIE QyHKIHH. CXOIUMOCTh TTOUTH BCIOAY U TIO Mepe. )
Teopemsl Eroposa, Jle6era, @.Pucca.
9 Kputepuii n3MepuMoCTH B TEPMHUHAX MPOCTHIX PYHKITHIA. 2




10 | Murerpan Jlebera oT HEOTPHULIATEIBHOM, U3MEPUMOMA, TIPOCTOM
GbyHKIIMM 1 eTo CBOMCTBA. /[Ba onmpenenenus uarerpaia Jlebera ot )
HEOTPULIATENFHON, U3MEPUMOH (PYHKIIUU U UX SIKBUBAIEHTHOCTD.
Omnpenenenne naterpaia Jiebera B 001em ciydae.

11 | CroiicTBa nnrerpana Jlebera. 2

12 | OcHOBHBIE TEOPEMBI O MPEECTBHOM MEPEXO/IE MO 3HAKOM
uHTerpana Jlebera (0 MOHOTOHHOM MocaeoBaTeabHOCTH, Dary, 2
JlebGera).

13 | CpaBHenue unrerpanoB Pumana u JleGera. 2

14 | IlpoctpanctBa Lp (HepaBeHcTBa ['€npaepa 1 MUHKOBCKOTO,
JMHENHOCTB, MOJIHOTA, BCIOAY IJIOTHBIE MHOYKECTBA, COOTHOILIEHHUS 2
MeXIy Kiaaccamu Lp npu pasHbIx p).

15 | CBs13p MeX/1y pa3HbIMU THIIAMH CXOIUMOCTHU B Lp . 2

16 | @yHKIMM OrpaHUYEHHON Bapualuy 1 UX cBoiicTBa. Teopema )
’KopnaHa.

17 | AGcomtoTHast HempepbIBHOCTH UHTErpana Jlebera. AGCOMOTHO )
HenpepbIBHbIE (PYHKIIMU U UX CBOMCTBA.

18 | Teopemsi JIeOera o nudepeHInpyeMoCcTH MOUTH BCIOTY
MOHOTOHHOHM (DYHKIIMU U UHTErpaja ¢ MepeMEHHBIM BEPXHUM )
npezaenom uHTerpupoBanusi. Onucanue kinaccoB AC[a,b] u Lip 1.
CuHrynspHbsle QyHKLIUU.

Bcero 36

[Tnansl (MpaKTHYECKUX, CEMHHAPCKUX ) 3aHATHI C YKa3aHUEM PacCMaTPUBAEMbIX BOIIPOCOB U
BBITIOJIHSIEMBIX 3a/laHUM TPpUBECHBI B: https://sites.google.com/site/gruppamatfak/

6. OPTAHU3AIINSAA CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB

KosmuectBo
Ne 4acoB
Ha3BaHnue TemMbl
n/n OuHnas | 3ao4yHasn
¢popma | ¢opma
1 Omnepanyu HajJ MHOXKECTBaMU (IiepecedeHue, 00beAnHeHHe,
Pa3HOCTh, TOTIOJHEHNE, BEPXHHUHN W HIDKHUM mipesenbl). Kimaccsl 3
MHO’KECTB.
2 OO6miee moHATHE MEPHI U €€ CBOWCTBA (MOHOTOHHOCTb,
CyOTpaKTUBHOCTB, CYETHAS MOITYaJJUTUBHOCTb, HEIPEPHIBHOCTD 3
cHU3y U cBepxy). Kimaccel mep. Kiacchr mep.
3 [ToctpoeHue Mepbl (BHEIIHSS Mepa; BHELIHSS Mepa, 3
WHIYIIMPOBaHHAs GYHKIIMEH MHOXECTB; Teopema Kapareomopn).
4 Omnpenenenus NONMyKoIbLa U npeaMepsl. TeopeMa o Mpo10JIKEHUN 3
IpeIMepbI 10 MephI.
5 Mepa Jlebera-Ctunrbeca Ha nmpsamoii. Mepa Jlebera Ha npsimoii 1 B 3
R™.
6 Nzmepumsbie oTobpaskenus u pyakiun. Kpurepuit uamepumoro
otobOpakenus. Kpurepuit usmepumoit pynknuu. U3mepumoctsb 3
CYNEPIO3ULIIH.
7 CBoiiCcTBa M3MEPUMBIX (DYHKITHH. 3
8 DxBUBaJICHTHBIC QyHKIMH. CXOIUMOCTh TTOUTH BCIOAY U TIO Mepe. 3
Teopemsl Eroposa, Jle6era, @.Pucca.




9 Kputepuii n3MepuMoCTH B TEPMUHAX MPOCTHIX PYHKITHIA. 3
10 | UnaTerpan JleGera oT HEOTpHUIIATEIEHON, M3MEPHUMOM, TIPOCTOM
¢byHkuuu 1 ero cBoicTBa. J[Ba onpenenenus uHrerpana Jlebera ot 3
HEOTPULATENbHOM, N3MEepUMON (PYHKINU U UX IKBUBAJICHTHOCTb.
Omnpenenenne naterpana Jlebera B o01eM ciydae.
11 | CpoticTBa uaTerpana Jlebera. 3
12 | OcHOBHBIE TEOPEMBI O MTPEAETBLHOM MIEPEXOAE O] 3HAKOM
uHTerpana Jlebera (0 MOHOTOHHOU TTOCIIEIOBAaTEILHOCTH, Dary, 3
JlebGera).
13 | CpaBHeHnue unrerpasioB Pumana u JleGera. 3
14 | IIpoctpanctBa Lp (HepaBeHcTBa ['€nbrepa 1 MuHKOBCKOTO,
JUHENHOCTB, MOJIHOTA, BCIOAY MJIOTHBIE MHOYKECTBA, COOTHOIICHHUS 3
MeXy KinaccaMu Lp Ipu pa3HbIX p).
15 | CBs13p MeX/1y pa3HbIMHU THIIAMH CXOIUMOCTHU B Lip . 3
16 | @yHKIMU OrpaHUYEHHOM BapUalluy U UX CBOMCTBA. Teopema 3
Kopnana.
17 | ABcomoTHass HEMPEPHIBHOCTh HHTETpasa Jlebera. AGCOIIOTHO 3
HenpepbIBHbIE PYHKIIMU U UX CBOMCTBA.
18 | Teopemsr JIebera o quddepeHIUPYEMOCTH TOYTH BCIOTY
MOHOTOHHOHM ()YHKIIMU U UHTETpaIa C IePEeMEHHBIM BEPXHUM 3
npenenaom uaterpupoBanus. Onucanue kiacco AC[a,b] u Lip 1.
Cunrynspssle QyHKIUH.
Bcero 54

CozeprxaHue caMOCTOSATEIBHOM (B T.4. MHIMBHUAYAJIBHON) pabOTHI IO TEMaM M METOIHYECCKUE
PEKOMEHAIIMU TI0 €€ BHINOJIHEHUIO IPUBE/ICHBI B: hittps.//sites.google.com/site/gruppamatfak/

7.

11.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEXXYTOUYHOM ATTECTAIIUH

Conep:xareabHblii Moayab 1. Mepa u uHTerpasa

Onepanuu Haj MHOXECTBaMH (IlepecedyeHue, OObEIMHEHUE, pPa3HOCTh, JOMOJIHEHUE,
BEpXHUUN U HIKHUI Tipenensl). Kiacchl MHOXKECTB.

OOmiee mousTHE Mephl M €€ CBOWCTBa (MOHOTOHHOCTb, CYOTPaKkTHUBHOCTH, CUETHAs
MOJIyalTUTUBHOCTb, HEMPEPBHIBHOCTH CHU3Y U cBepxYy). Kiaccsl mep. Kiaccsl mep.
[Toctpoenne Mepbl (BHEWIHSISE Mepa; BHEIIHSS Mepa, WHAYIUpOBaHHAs (YHKIUEH
MHO3KecTB; Teopema Kapareonopn).

Onpenenenus MoyyKoJblia U peaMepsl. TeopeMa o MpoJ0IKEHUH TPEAMEPBI 1O MEPHI.
Mepa JleGera-Ctuntheca Ha nipsimoii. Mepa JleOera Ha npsimoii u B R™.

W3mepumsbie oToOpaxkenus u pynkun. Kpurepuit uamepumoro orodpaxenus. Kputepuii
n3mMepuMont PyHKIuu. 3MepruMOCThb CynepIio3uIThH.

CBoiicTBa U3MEPUMBIX (YHKLIUH.

OxBuBaJieHTHBIE (PyHKIIMU. CXOAMMOCTh TIOYTH BCIOY M 10 Mepe. Teopembl Eropoga,
JleGera, ®.Pucca.

Kpurepuii nsmepumMocty B TepMUHAX TPOCTHIX (DYHKITHIA.

. UuTterpan JleGera oT HEOTPHUIATENBHOM, N3MEPUMOI, TIPOCTOM (HYHKIIMH U €T0 CBOHCTBA.

JIBa onpeneneHust uaterpana Jlebera oT HEOTpULIATETLHON, H3MEPUMON (YHKITUU U UX
SKBHBAJIEHTHOCTH. Onpenenenue naterpaia Jlebera B 001em ciydae.
CgoiictBa unTerpana Jlebera.



12.

13.
14.

15.
16.
17.

18.

10

OcHoBHbIE TEOpeMBbl O MpeAeabHOM IepexoJe MojJ 3HakoM uHTerpaia JlebGera (o
MOHOTOHHOH mocnenoBarenbHocTH, Dary, Jlebera).

CpaBuenue uHTerpanoB Pumana u JleOera.

IIpoctpanctBa Lp (HepaBeHcTBa ['€nbaepa m MHHKOBCKOTO, JIMHEWHOCTb, IOJHOTA,
BCIOJTy TUIOTHBIE MHOKECTBA, COOTHOILIEHUS MEX 1y Ki1accamu Lp pu pa3HbIX p).

CBs13p MEXly pa3HBIMH THIIAMH CXOIUMOCTH B Lp .

OyYHKIIMK OrPAaHUYEHHOMN Bapualllu U ux cBorcTBa. Teopema XXopmana.

AOcomoTHas HeMpepbIBHOCTh HHTerpaiia Jlebera. AGCOIIOTHO HENPEphIBHBIC (DYHKIIUN U
UX CBOMCTBA.

Teopemsr Jlebera o muddepeHupyeMoCcTd MOYTH BCIOAY MOHOTOHHOW (YHKIIMU H
MHTErpaia ¢ NepPEeMEHHbIM BEPXHUM MpeIesioM HHTerpupoBaHus. OnucaHUE KIIACCOB
ACJa,b] u Lip 1. Cunrynsapssie QpyHKIIUH.

8. OBPA3EI 3AIAHUA MOAYJIBHOI'O KOHTPOJIA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbI YHUBEPCUTET»

Ob6pa3oBarenbHas IporpaMMa: 6akagaBpuaT
Hanpasnenue noarorosku: 01.03.01 MaremaTtuka
[Ipoduns:
Ounas dhopma oOydenus. CeMecTp: TATHII
VYuebnas qucuuruinHa: Teopust Mepsl M UHTETpasia

Maremaruka

MonaysabHasi KOHTPoOJIbHasi padoTa

Bapuant Ne 1

1. CoiicTBa M3MEPUMBIX (PYHKITUH.

2. Teopemsl Jlebera o nuddepeHunpyeMOCTH NOYTH BCIOAY MOHOTOHHOM ()YHKLIMU M MHTErpajia ¢
MEPEMEHHBIM BEPXHHUM TIpefeiaoM uHTerpupoBanus. Onwucanue kinaccoB AC|[a,b] m Lip 1.
CunrynsapHsle QyHKIUH.

9. KPUTEPUHN OHEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Homep 3apanus KoanuectBo 0as10B
1 30
2 30
Bcero 60

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

IOV BIIO «IOHELKWI HALTMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT
Hanpagsnenue noarorosku: 01.03.01 Marematuka
[Tpoduns:
Ounas popma o6ydenus. CemecTp: HMATHINA
VYuebHas gucruruinHa: Teopus Mepsl U HHTETpasia

MareMmaTtuka

DK3aMeHAIHOHHBIN onyteT Ne 1

CBoiicTBa M3MEPUMBIX (PYHKITUH.
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2. Teopewmsl JIebera o muddepeHITUPYEMOCTH TOUYTH BCIOY MOHOTOHHOU (DYHKITMHU U
WHTETpaya ¢ IepeMEeHHBIM BEPXHHUM MPEACIIOM UHTErpupoBanus. OnucaHue KJ1accoB
AC]|a,b] u Lip 1. Cunrynsipasie GyHKIHH.

3. MHccrnenoBaTh Ha CXOAUMOCTB TIOYTH BCIOJY U 110 MEpE:
fa() = X1 ym. a1 (%), X =R, p - mepa JleGera.

4. Haiitu npenen

/ TTT D)
1+ 22

lim
N T

n— OC

|'|i'_1'

YTBep:kIeHO Ha 3acefaHny Kadeapbl MaTeMaTHUeCKOro aHaan3a u nudQepeHuanbHbIX ypaBHEHHH,
poToKOa Ne OT « » 20 1.

3aBeayromuit kadenpoit Bur.B. Boiukos
DK3aMeHaTop 015(0)

11. KPUTEPUU OHEHUBAHUSA SK3AMEHAIIMOHHOI'O 3ATAHUSA

Homep 3apanus KoanuecTBo 0a10B
1 25
2 25
3 25
4 25
Bcero 100

12. KPUTEPUH OIIEHUBAHUS CAMOCTOSTEJIBHOM PABOTHI

Camocmosmenvuas paboma oueHuBaercs B 35 OamioB. B paspese OTAETBHBIX TeM
OLIEHUBAHKE OCYILECTBIISAETCS CIEIYIOIUM 00pa3oM.

OunennBanne CPC u UPC no qucuuniune «Teopusi Mepbl M HHTerpajia»

Ha3Banus coxep:kaTejJbHbIX MOYJIEH U TeM CPC HUprPC
Conep:karesbHblii MoayJb 1. Mepa u uHTerpaJ
1. MnauBuayansHoe 3aganue Ne 1 (Mepa) 5
2. UamuBuayansHoe 3ananue Ne 2 (MuaTerpan) 5
3. KontponbHas paborta (7 3a1a4 0 BCEM TeMaMm) 25
HToro no 1-my coaepkarejibHOMY MOAYJIIO 35
Bcero 0as110B 35

13. KPUTEPUH OLIEHUBAHMS OBIENA YCIEBAEMOCTH

OO6mrast oreHKa 3HaAHUHM CTYACHTOB IO JUCHMIUIMHE TpoBoauTcs 1o 100-6ammpHOM mikase
COTJIACHO TaKUM KPHUTEPHUSIM, IPUBEICHHBIM B Tabiuie Huxke. OpeanuzayuoHuo-yuebHas paboma
cmyOdenma B ayJIMTOPUH OIIEHWBAETCS Ha OCHOBE TAaKMX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHSITHH,
AKTUBHOCTH BO BpeMH HpOBe,Z[eHI/ISI JICKOUOHHBIX N HpaKTI/I‘IeCKI/IX 33.H$ITPII>1 (BOHpOCBI HGKTOpy 1o
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TeMe JIEKIIMOHHOTO MaTepHaia, yaacTue B 00CYX/ICHHH POHAEHHOT0 MaTepHaia, peeHne 3a1ad 1
CUTyalluil y OCKH U T.II.).

Coneprarennubre Bup pa6orsl bansbl
MOJYJIH
Opranu3annoHHO-yueOHas paboTa CTyieHTa B 5
Conepxarenshbiii  |[CamocTosTenpHas pabora 35
MOIyJIb 1 MonynbHas KOHTpoJIbHAsA paboTra 60
Hroro 100
JK3aMeH 100
OO0umii uror 100

Iopsiaok oeHMBaHUS Y4eOHBIX JOCTHKEHNA 00y4aI0OIINXCS

OmeHka o Onenka o 100- OrneHka 1mo rocy1apCTBEHHOM IIKaje
mkane ECTS | OamipHOH mikane | sk3ames, audQepeHnnpoBaHHbIN 3a4eT 3auer
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TE€HO
C 75-79 4 (xopor110) 3a4TEHO
D 70-74 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) C HE 3a4TEHO
BO3MO>KHOCTBIO TOBTOPHOM aTTeCcTalluu
F 0-34 2 (HeYOBJIETBOPUTEINIBHO) C HE 3a4TEHO
BO3MO>XHOCTBIO TOBTOPHOM CAaYul MpU
yCIIOBUH 0053aTEIBHOT0 Habopa
JIOTIOJTHUTEJIBHBIX 0aJIoB

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

VueOHbIe 3aHATHA TPOBOJATCA B TJIABHOM KoOpmyce yHHBepcuteTa. s mpoBeneHus
JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUH TpeOyeTcs ayAuTOpusi, 000py10BaHHAS MEJIIOBON JOCKOM.

J1J1st caMOCTOSITEIbHOM PaOOTHI UCIIOJIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE pecypchl HayuHoi
OMOIMOTEKH YHUBEPCUTETA.

B mporecce 00y4eHus CTYAEHTH UMEIOT BO3MOKHOCTh HCIIOJIB30BaTh yUeOHbBIE MaTepHaIIbI
no aucrumiuHe «Teopust Mepbl», pazmenieHHble Ha matgopme Moodle LlenTpa qucTaHIMOHHOTO
obpazosanus 'OV BIIO «/lonHY».

15. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Hannumue
Ne IK3EMILIAPOB | JIEKTPOHHOM
HaunmeHnoBanue
n/n B Ou0MoTeKE BEpPCHU B
JouHY IbC
OcHognaa n1umepamypa
1. HoporoBueB A.fl. DnemeHTBHl 00mIeld TEOpHH MEpPHl U 50 i
unterpana, K.: Bum. Ik, 1989.-152c.
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Pan6ens H.U. Teopus Mepbl 1 UHTErpaia, (METOIUIECKOE

noco6ue), Honenx, JoaHY, 2006, 39c. 29 )
Koamoropos A.H., ®omun C.B., D1emeHTsI TEOpUH
byHKIMA 1 QyHKIIMOHAIBHOTO aHam3a, M.: Hayka, 62 -

1981, 543c.

/Jlonoanumensvnan numepamypa

loponenkuii B.B., Haruu6uma H.U., Hacracues ILIL.,
MeTtoapl perieHus 3a1a4 1Mo (PyHKIIMOHAIBHOMY aHAJIN3Y. 62 -
K.: Buma IlIxona, 1990, 479c.

['mxman U. U. Beenenue B o011yr0 TEOPUIO MEPHI U

unterpana. K., Jloneux: «Buma mxonay,1971—172c. 16 i

Harancon W.I1. Teopust GpyHkmuit BemecTBEeHHON

nepemeHHoil. - M.: TUTJL, 1974,-480c. >9 )

16. TH®OPMAIIMOHHBIE PECYPCbI

KoHCIIEeKTHI TeKIHiA, TEKCThI HHINBHIYyaIbHBIX 3aJaHHIA, KHUTH B 3JICKTPOHHOM BH/IE
HaAXOJATCS 1O cChUIKe: https:/sites.google.com/site/gruppamatfak/
http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHUKY U ApyTrUe KHUTH 1O
MaTeMaTHKe;

http://ilib.mccme.ru/ —unTepHET-OMONIMOTEKAa BUTanus ApHonbaa;
http://techlibrary.ru/ —Texandeckas OubnmoTeKa;

http://donnu.ru/science/journals —Hayunsie xypHaisl 'OY BIIO «/lonenkunii
HAIIMOHAJLHBIA YHUBEPCUTETY;

http://mondnr.ru/ — MunuctepcTBo 00pazoBanus u Hayku Jloneukoit HapogHoit
pecnyOIuKu;

http://resobrnadzor.ru/ — PecriyOnmkanckas ciyx0a 1mo KOHTPOIIIO U Ha30py B cdepe
00pa3oBaHus U HAYKH;

https://miktex.org/ — opunanbHbIA caiiT CBOOOIHO PacIPOCTPaHIEMOM HACTOIBHOM
n3narenbckoit cucreMsl MiKTeX;
https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;
http://www.winedt.com/ — odunmanbHpIi caliT TeKCTOBOTO penakTopa WinEdt;
https://inkscape.org/ — opunmanbHpicaiiT cBOOOIHOTO HHCTPYMEHTA Il PA0OTHI C
BekTOpHOU Tpadukoii Inkscape;

https://www.wolframalpha.com/— caiit npoexta WolframAlpha;
http://old.exponenta.ru/soft/Maple/Maple.asp — oOpa3zoBarensHbIi pecypc mo Maple.

17. IPOTPAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatunas nunienzust JJOHHY Ne 46484614);

2. Microsoft Office (kopnopatusnas muuensus JOHHY nuuensus Ne 46472919);

3. Microsoft Visual Studio (munensust mporpammbl DreamSpark mist Beicmnx ydeOHBIX
3aBEJICHHI);

4. Jlunenszun GPLans cBob6oHOTO MporpaMMHoro obecniedeHus: AuTuBupyc Kacrepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.




Pabowas mporpamma

paccMOTpeHa U IepeyTBepXKIeHa

Kadeapsr Ne oT«__ »

202 1.

3aB. kadempoii

PaGouass mporpamma

0e3 msmeHeHuii Ha 202

14

HAa 3acemaHuu  Kadenpsl
roa. IIporokon 3acemaHus

MOIHUCH

paccMOTpeHa U IepeyTBepiKIeHa

kadeapsr Ne OT «__ »

202 1.

3aB. xadeapoi

PabGouass mporpamma

0e3 usmeHeHuin Ha 202

(4[]

Ha 3acemaHn  Kadenpsl
roa. IIporokon 3acemanus

noAIucCh

paccMOTpeHa U TepeyTBepiKIeHa

kadeapsr Ne OT «__ »

202 T

3aB. xadeapoi

0e3 usMmeHeHuit Ha 202

[014(0)

Ha 3acemaHu  Kadeapsl
roa. IIporokon 3acemanus

noAIucCh

[014(0)



