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1. llesin ocBOeHUsI AUCHMILIHHBI

LlensiMmu ocBOEHUs NUCHUIUIMHBI (Monynsi) «MaTremaTuyeckuil aHaiu3» - O3HAKOMJICHHE C
(byHIaMEHTAIbHBIMA METOAAMHU MCCIICOBAHMS MEPEMEHHBIX BEJTMYMH MOCPEICTBOM aHAJIN3a OCHOBY
KOTOpPOro cocTaBiisgeT Teopust auddepeHInanTbHOr0o W HMHTerpajibHoro ucuucieHus. OO0bekTamu
M3y4YeHHs B JAHHOM NUCIMIUIMHE SBIISIOTCS, Mpexae Bcero, GyHKuu. C UX MOMOLIBIO MOTYT OBITH
chOopMyIUPOBAaHbl KakK 3aKOH MPHUPOAbI, TaK U pa3HOOOpa3HbIe MPOIECCH], MPOUCXOIANINE B
SKOHOMUKE, IPUPOJE, TEXHUKE.

2. Mectro nucuuninnbl B cTpykrype OIIOII 6akanaBpuara
JlucuuiuinHa sBISICTCS OJHOW M3 OCHOBHBIX JUCIMIUIMH 0a30BO# (0OmienpodeccroHalbHOM) YacTu

npoeCCHOHATBPHOTO LHKKIA y4eOHOro IuUlaHa MOArOTOBKHM OakanmaBpa mo Hampasienuto 38.03.01

Oxonomuka. ucrummaa «MaremMaTH4ecKuil aHalu3» SBISIETCS JJOTUYECKUM TPOJOJDKEHUEM Kypca

BHGMeHTapHOﬁ MAaTCMAaTUKH.

3. Pe3yabTaThl 0CBOECHHS TUCHUILIHHBI (MOaYJs1) MaTeMaTH4YeCKHUil aHAIN3
[Ipouiecc u3y4yeHUs MUCHUILUIMHBI HampaBlieH Ha (OPMUPOBAHHME DJIEMEHTOB CIEIYIOIINX
komreteHiuil B coorBercTBuu ¢ GI'OC BO no nanHoMy HampaBJIeHHUIO:

omnpeneasTh Kpyr
3aa4 B paMKax
NOCTABJIEHHOM 1eJIU
U BBIOUPATH
ONTHMAJIbHbIE
CMOCo0bI X pelleHus,
HCXO0d U3

el CTBYIOIHMX
NPaBOBBIX

HOPM,

HMeKIIHXCS
pecypcoB U
OrpaHUYeHui

paMKax IOCTaBJIeH
HOI1 L1eJIU, ONIPEAEIISAET CBA3U MEKAY
HUMH;

VK-2.2. llpeqaraet cnocoObl
pelleHys MOCTaBICHHBIX 33134 U
0KUJIaE€MBIE PE3YJIbTAaThl; OLICHUBAET
MPE/TI0KEHHBIE CTTIOCOOBI C TOUKH
3pEHHsI COOTBETCTBUS LIEIH IPOEKTA;
VYK-2.3. [Imarupyet pearn3aruro
3aJa4 B 30HE CBOEH OTBETCTBEHHOCTH
C Y4€TOM UMEIOIUXCS PECYpPCOB U
OrpaHUYEHUl, AEHCTBYIOLINUX
IIPaBOBBIX HOPM;

YK-2.4. BeinonHseT 3aa4u B 30He
CBOEH OTBETCTBEHHOCTU B
COOTBETCTBHUH C 3aIIAHUPOBAHHBIMH
pe3yabTaTaMH U TOYKaMH KOHTPOJI,
IIPY HEOOXOIMMOCTH KOPPEKTUPYET
CIOCOOBI pelIeHNs 33/1a4;

VK-2.5. IlpencraBisieT pe3yabTaTsl
MPOEKTA, IPEAIaracT BO3MOXKHOCTU
WX MCIOJIb30BaHUS U/WITN
COBEpIIEHCTBOBAHUSL.

Kon Haunmenosanue WuaukaTop NOCTHKEHUS B pe3synbrare 0cBOEHUS AUCUUILIUHBI
KOMITETEH- KOMITETEHIIUN KOMITETEHIINN o0yJaronuics T0KEH:

ouH
VK-2 Cnocoden VK-2.1. OnpezernsieT Kpyr 3a1a4 B 3HATH:

Llenn n 3amaun HAYIHBIX
HCCIIeJOBAaHHH 110 HANPABJICHUIO
JIeSITEIIFHOCTH, 0a30BbI€ IPUHIIMITBI 1
METO/Ibl MX OpTaHU3alliH; OCHOBHBIE
WCTOYHHMKH HaydHOI nHpOpManuu n
TpeOOBaHNUS K TPEICTaBICHUIO
MH(OPMAIMOHHBIX MaTEPUAJIOB;
CrocoOBI ONIpeIeTICHUS BUIOB U THUIIOB
mpodecCHOHAIBHBIX 3a7ad,
CTPYKTYPHUPOBaHHE 33]1a4 PA3TUUHBIX
rpymi, GOpMyJIHPOBKA H3BECTHBIX
YTBEPKIEHUH, CIIEICTBUI U3 HUX
YMmeTb:

CocTtaBnaTh 00mIHiA TIaH paboTHI 110
3aIaHHOM TeMe, MpeaJiaraTb METObI
U cTI0CO0BI 00paboOTKH Pe3yIbTaTOB,
MIPOBOJIUTD UCCIIEOBAHMS 1O
COTJIACOBAHHOMY C PYKOBOJUTEIEM
IUIaHY, PEACTABIITh TTOJTyYeHHBIE
pe3ynbTaThl, BEIOMpaTh Hanboee

3¢ peKTUBHbIE

METOJbI pEIICHUA OCHOBHBIX THUIIOB
3aa4, BCTpEHAIONXCA B
MaT€MaTHUuKe.




OIIK-1

CrnocobeH
NMPUMEHSATH 3HAHMS
(Ha
NMPOMEKyTOYHOM
YPOBHe)
IKOHOMHUYECKOMH
TeOpUH NPH
peleHun
NPUKJIATHBIX 32124

OIIK-1.1 AnaimM3upyeT MpUIHHbI
1 TIOCIIEICTBHUS TIPOUCXOISIITNX
HSKOHOMHUYECKHX ITPOLIECCOB U
COOBITHI;

OIIK-1.2 Ananm3upyet u
MHTEPIPETHPYET HOKa3aTeln
HKOHOMHUYECKOH eI TeNbHOCTH;
OIIK-1.3 Hcmomp3yet
MOJYYCHHYO HH()OPMAITHIO JIS
NPUHATHUS YIIPABICHYECKUX
peleHuit

OIIK-1.4 Bnaneer npuemamu
BBISIBJICHUSI U OLIEHKH ITpO0IIeM
HKOHOMHYECKOTO XapaKkTepa npu
aHaM3e KOHKPETHBIX
HKOHOMHYECKHX CUTYaIHi 1
npeasIaraeT CuocoObl X PeIeHuUs

3HaeT: MeToabl HCCIen0BaHMS,
MPUMEHSAEMbIE B MATEMaTHIECKOM
aHaJM3e, KOMIJICKCHOM M
(yHKINOHATIFHOM aHAIH3E, anredpe,
AHAIUTUYECKON FEOMETPHUH U
TOIOJIOTUH, AU PepeHINaTbHBIX
YpaBHEHHSX, AUCKPETHOH
MaTEeMaTHKE ¥ MaTeMaTHIECKOM
JIOTUKE, TEOPUH BEPOSITHOCTEH,
MaTeMaTH4eCKOH CTaTUCTHKE
CITy4aWHBIX TPOLECCaX, YHUCICHHbBIX
METO/1aX, TECOPETHIECKON MEXaHUKE.
Ywmeert: [1yOmuuno

JIOKa3bIBaTh U OOBSCHATH
(byHIaMeHTaIbHBIC PE3yIIbTATH B
COOTBETCTBYIOIIHNX pa3zenax
MaTeMaTHKH.

Brnaneer: HaBbikamu cTpororo
JIOKa3aTeNbCTBA YTBEPXKCHUH B 00J1aCTH
MaTeMaTH4eCcKOro aHalu3a,
KOMIUIEKCHOTO ¥ (DYHKIIMOHAJIBHOTO
aHaju3a, ajareOphl, aHATUTHYCCKOM
reoMeTpun, TuQPepeHIIaTbHON
T€OMETPUH U TOTIOJIOTHH,

i depeHranbHBIX YpaBHCHHH,
JIICKPETHON MaTeMaTHKe 1
MaTeMaTHIECKOH JIOTHKH, TEOPHU
BEPOSATHOCTEH, MATEMaTHYECKOU
CTaTHUCTHUKE U CITy4aiHbIX POLIECCOB,
YHCIJICHHBIX METOJIOB U TEOPETUUECKOM
MeXaHHKe.




4. CTpyKTypa M coepkaHue JUCHUIIMHBI (MOoay/is1) MaTeMaTH4eCKUil aHAJIN3
4.1. CTpyKTypa IMCUMILTHHBI (MOTYJIs1)

OO6mm1ast Tpy10€MKOCTb JUCIUTIIMHBI COCTABISIET 36 3a4eTHBIX eauHuIl, 144 Jaca.

Bun yueOHol paGoThI Bcero IMopsakoBblii HOMep
ceMecTpa

OO0mast Tpy0eMKOCTh TUCIUILUTAHBI Bcero (B 3.€.), B 36 3.e.

TOM YHCIIE:

KypcoBoii mpoexT (paboTta) HE TIPETyCMOTPEHO

AyAHMTOpHBIC 3aHSTHUS BCETO
(B akaz. yacax), B TOM YHCIIE:

Jlexuyu

[IpakTrdeckne 3aHATHS, CEeMUHAPHI

JlaboparopHbie paboTHI

CamocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 65
qucne:

KCP 52
DK3aMeH 27
O01as TPYI0EMKOCTh JUCIUILIHHBI 144

Ju1s1 ouHoil popmbI:




Haumenosanue

Bunbl yaeOHO# pabOThI, BKITIOYAs
CaMOCTOSITEIILHYIO Pa0OTY CTYACHTOB U
TPYJOEMKOCTb (B yacax)

DopMBI TEKYIIETO

KOHTPOJIA

ycrieBaeMocTH (110
HEJICIISIM CEMECTpa).

pas3/iesoB U TeM DopMBI TPOMEKYT.
JWICLMIUIAHB (MO IIs) AynutopHas paboTa CamocrosiTensHas aTTecT
pabora
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Paznmen 1 1 14
Tema 1.1: DrieMeHTHI TeOpUU 1 5 4 1 4
MHOKECTB
Tema 1.2.: JleficTBUTEBHBIC 1 5 3 2 5
qucia
Tewma 1.3.: YucnoBble GyHKIMA 1 5 3 2 5
Pa3pen 2 1 16
Tewma 2.1.: TIpenen uncioBoit 1 4 2 1 6
MOCJIEZIOBATENHHOCTH
Tema 2.2:IIpenen uncnoBoit 1 6 5 1 5
(yHKIHH
Tema 2.2.: HenpepsiBHbIe QyHKINH (1 o 4 1 5
Pa3pgei 3 1 30
Tema 3.1.: [Tpou3BO/IHBIE U 2 1 1 5
g hepeHIrast
Tema 3.2.: OcHoBHEBIC TeOpemMbI 0 |1 5 4 1 5
JudhepeHIIPYEeMbIX (HYHKITHIX
Tema 3.3.: IIpaBusio Jlonurans 1 2
Tema 3.4.: ®opmyina Teittopa 1 4
Tema 3.5.: [Ipunoxenue 4
i hepeHIMaTLHOTO HCUHCIICHHS
K HCCIIEZIOBaHMIO (PYHKIINI
Tema 3.6.: O0mee oHSTHE 1 1 1 5
npezena: mpexaed 1o Oaze
Paszgen 4
Tewma 1.1.: HeonpenereHHBIIH 1 1
MHTErpaj
Paznen 5 2
Tema 2.1.: OnpeneneHHbIH 1 2
HHTETpa
iToro yacos 52 |36 16 27 165
OKk3ameH

151 0uHO-3204HOM (OpMBI:



HanmvenoBanue

Bunbl yaeOHO# pabOThI, BKITIOYAs
CaMOCTOSTENbHYIO Pa0OTY CTYACHTOB H
TPYIOEMKOCTS (B Yacax)

DopMBI TEKYIIETO
KOHTPOJIS
ycrneBaeMocTH (110
HEJICISIM CEMECTpa).

pasnernoB U TeM DOpMBI IPOMEKYT.
AMCLHILIHBI (MOJLYJIsT) AynutopHast paboTa CamocrosTensHas aTTecT
pabota
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Cemectp 1 1
Paznen 1 1
Tema 1.1: DneMeHTHI TEOpHH 1 2 1 1 6
MHOYKECTB
Tema 1.2.: JleficTBUTEIbHBIC 1 2 1 1 6
JHcIa
Tema 1.3.: YucnoBble GpyHKIMH 1 2 1 1 6
Paspen 2 1
Tema 2.1.: [Ipemen 4rcnoBoi 1 2 1 1 6
HOCJIEI0BATEIIEHOCTH
Tema 2.2:I1penen uncaoBoi 1 2 1 1 6
GdhyHKIUH
Tema 2.2.: HenpepsiBHbIE QyHKIMH (1 2 1 1 6
Paszgen 3 1
Tema 3.1.: [TpousBoHbIE U 1 2 1 1 6
g hepeHIrast
Tema 3.2.: OcHoBHBIE TeOpeMbI 0 |1 2 1 1 6
i hepeHIIPYEeMbIX (QYHKITHIX
Tema 3.3.: IIpaBusio Jlonurans 1 1 1
Tema 3.4.: ®opmyna Teitnopa 1
Tema 3.5.; Ilpmnoxenue 1 1
1 hepeHIHaTEHOTO HCYHCIICHUS
K MCCIIeIOBAaHUIO (QYHKITUI
Tema 3.6.; O61iee moHsTHE 1 2 1 1 6
mpejena: mpenen mo 6ase
Paszgen 4
Tema 1.1.: HeonpeneneHHbIi 2 1 1 6
UHTErpa
Pazpnen 5 1
Tema 2.1.: OnpeienieHHbIIH 4 2 2 7
HHTETrpa
144 |32 16 16 85 27
OK3aMeH 27




4.2. Conep:xaHue TUCHUILTHHBI (MOTYJIs1)
1 CEMECTP
Pazoen 1

Tema 1.1. DieMeHTBI TEOPUHM MHOKECTB

1. CgoiicTBa TEOPETUKO-MHOKECTBEHHBIX ornepanuid. ynkiuu. CBoicTBa 00pa3oB U MPOOOPa30B.

2. Meron MaTeMaTU4YeCKOW UHIAYKIIUH.

3. MomnocTh MHOXKECTB. CUéTHBIC M HECUETHBIE MHOXeCTBA. Teopema KanTopa.

Tema 1.2. JleiicTBUTETHHBIC YMCIIA

1. Mogyns BemecTBeHHOro yrcia. HepaBeHcTBa ¢ MOyleEM.

2. T'eomerpuueckasi MHTEpHpETAlUs BEHIECTBEHHBIX uHcel. lIpenenbHble TOYKH, OTKPBITBIE H
3aMKHYTBbIE MHO>KECTBA Ha YACJIOBOM NPAMOM. Pacimpennas yuciosas npsmas.

3. Haxoxnenue rpaneit unciaoBeix MHOKeCTB. Tema 1.3. YncnoBsie pyHKINN

1. Ywucnossle (pyHKIMH. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Nepuoanyeckre (yHKIUU. OCHOBHBIE
3IIeMEHTapHbIe PYHKIMH U UX TPa(QUKH.

2. Pemenue (pyHKIMOHATBHBIX HEPABEHCTB METOJIOM MHTEPBAJIOB.

3. Tlocrpoenue rpadukoB (HyHKITHIA.

Pazoen 2

Tema 2.1. IIpenen yncaoBO# MOCIE10BATENBHOCTH

1. HaxoxaeHue HpelenoB  YHUCIOBBIX — HocienoBaresnbHocTed. Tabmuua  3KBUBAJIEHTHBIX
nocneaoBarenbHocTell. CpaBHEHHE POCTa MOCIE10BATEIbHOCTEH.

2. llonnmocnenoBaTenbHOCTH M YacTUYHbIE INpeAenbl. BepxHuil M HIWKHUE — Ipenensl
MOCJIEI0BATENILHOCTH.

Tema 2.2. IIpenen uncaoBoi pyHKIMA

1. Haxoxxaenue mnpenenoB yucioBbIX (GyHKuil. Tabnuma skBuBaneHTHBIX (QyHKIUH. CpaBHEHHE
pocta GQyHKIUH.

2. PaznoxxeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMI A0 MIEPBOTO MOPSIKA MATIOCTH.

3. OpnHocTopoHHME Ipeneinsl. beckoneunsle nmpeaenbl GyHKIUU. YacTUuHbIE Npeaeibl, BEpXHUHA U
HWDKHUH 1Ipenenbl (pyHKIHH.

Tema 2.3. HenpepbsiBHBIE (QYHKIIUH

1. Uccnenoanue ¢pyHKIMU HAa HETIPEpbIBHOCTD. Knaccuduxaius Touek paspbisa.

2. CBoiicTBa HENIPEPBIBHBIX (PYHKIUH.

Pazoen 3

Tema 3.1. [IponsBoanbie u nuddepeHnab

1. IlpousBonHas GyHKINH, €€ TEOMETPUUECKUN U PU3UUECKUI CMBICIT.

2. Texuuka guddepeHurpoBanus QyHKIUH.

3. T'eomerpuueckue npuaoxeHus npon3BoAHoi. [IpubamkeHHOe BEIUMCIEHNE 3HaYUeHUH (QYHKIUH C
nomoIbio AuddepeHIanos.

4. Beicmme npousBoansie. Bricine nuddepennnansl. ®opmyna JleitOnuna. Tema 3.2. OcHoBHBIE
TeopeMbl 0 nudepeHupyeMbIxX QYHKIUIX

1. Teopembr ®depma, Pomns, Jlarpanxka, Komm. Teopema JlapOy 0 mpoMexyTOUYHBIX 3HAUEHUSX
IIPOU3BOJHOM.

Tema 3.3. IIpasuina Jlonurans

1. Ilepsoe npasunoJlonurans Bropoe npasuio Jlonurtans HeonpenenenHocT npyrux BuaoB. Tema
3.4. ®opmyna Teitnopa

1. Pa3znoxeHue OCHOBHBIX 3JeMEHTapHBIX (GyHKIMH 1o Gopmyie Teitnopa. [Ipumenenue hpopmysbl
Teiinopa Ju1st BBIYKCIIEHUS MTpeiesioB. [IpuOmkeHHbIe BBIYUCICHNS ¢ TOMOIIbI0 Gpopmyisl Teitnopa.
Tewma 3.5. Ilpunoxenus: auddepeHnaaTbHOTO UCYUCICHHS K UCCIISTOBAHHIO () YHKITHA.

1. HaxoxaeHue mpoMeKyTKOB MOHOTOHHOCTH M JIOKAJIbHBIX 9KCTPEMYMOB (DYHKIIUH.

2. Haxoxnenue riio0anbHBIX SKCTPEMyMOB (YHKIIMH, HETPEPHIBHONH Ha oTpeske. HaxoxkmeHwe
TOYHBIX IpaHeil PyHKIUH.

3. Haxoxnenue BBITYKIIBIX (YHKIUN B TOYEK Mepernoa.

4. Hepapencto MeHceHa U ero NpUMeHEHNs.

5. Acumnrotsl ¢yHkiuu. Iloctpoenue rpadukoB GyHKIUN ¢ TOMOIIbIO TPOoU3BOAHBIX. Tema 3.6.
OO1ee noHATHE TIpeena: mpeaen mo dase.

1. Tlonsatue 6a3wl. Ilpumepst 6a3. Ilpemen umcrnoBod ¢GyHkmuu mo OGa3e. CpoiicTBa (QyHKIUI
UMEIOIINX TIpeen mo 6ase.



2. Ilpenen no I'eitHe. DKBUBAIEHTHOCTH JIBYX ONpEACTICHUN Mpeiena B Cirydae CYETHO-TTOPOKAEHHBIX
6a3. DKBUBaJICHTHbIE 0a3bl, PUIBTPHI.

Pazoen 4
Tema 1.1. HeonpenenéuHuplii uHTErpa
1. OcnoBHble onpenenenus. CBoiicTBa HeomnpeeneHHoro uuTerpana. Tabnuna nepBoodpas3HbIX
OCHOBHBIX AJIEMEHTAPHBIX (QYHKINH.
2. lnterpupoBaHue METOIOM 3aMEHbI U METOJIOM NOJBEACHUS (PYHKIUH [10]] 3HAK Judde-peHiuaa.
3. UaTerpupoBanue GyHKIIHH 110 YaCTIM.
4. laTerpupoBaHue paliiOHAJIbHBIX (DYHKIUH.
5. MnTerpupoBanue ApoOHO-TMHENHBIX HPPALIMOHAILHOCTEM.
6. quddepennmanbupiii ONHOM.
7. aTerpupoBaHue KBaipaTUUHBIX UppanuoHaabHocTel. [logcraHoBku Diinepa.
8. HTerpupoBaHye TPUrOHOMETPUUYECKUX BBIPAXKEHUN. Y HUBEpCATIbHAsI TPUTOHOMETPHYECKAs
I10JICTAHOBKA.
Pa3zoen 5
Tema 2.1. OnpenenéHHbINA HHTETPAT
1. HaxoxaeHue ornpeieneHHbIX HHTErpaioB 1o ¢popmyne HperoToHa-JlelibHuna. 3aMeHa ne-peMeHHbIX
Y MHTEIPUPOBAHME IO YACTSIM B ONPEIEICHHOM UHTErpaje.
2. 'eomeTpudeckne U pU3MUECKUE TPUIIOKEHUS ONPEICTICHHOT0 HHTErpaia. Beraucienue miomanei
IUIOCKUX (PUTYp B I€KAPTOBBIX U MOJSAPHBIX KOOpAUHATaxX. Beiuucienne o0beMOB Tel U IUI0IIaei
NoBepxHocTel BpaleHus. Haxoxienue nienrpa macc.
3. HTerpain c nepeMeHHbIM BEpXHUM IpesienoM. HenpepbIBHOCTh HHTErpajia o BEpXHEMY Ipeaey.
JuddeperunpoBanue HHTETpaja 1o nepeMeHHOMY Mpeely.
7. Tembl 1a00opaTopHbIX padoT (JIaGopaTopHbIii IPAKTHUKYM)
He npenycmorpens! yuebubM tanom OOIT.
8. IlpuMepHas TEMATHKA KYPCOBBIX padoT
He npenycmotpens! yueoHbiM mitanom OOI.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKXTHUBHBIE U HHTCPAKTUBHBIC q)OpMBIZ JICKOWH, TMPAKTUYCCKUEC 3aHATHA, KOHTPOJILHBIC pa6OTLI,
KOJUIOKBUYMBI, 3a4€Tbl U DK3aMCHBI. B teuenue CCMECTPOB CTYACHTHI PCHIAOT 3ada4dU, YKA3aHHBIC
mpernoaaBaTciicM.

6. YdeOHO-MeTOogMYecKOe o0ecnmedeHHMe CaMOCTOSITEIbHOW PpadoThl cTyAeHTOB. OneHo4YHbIe
cpeacTBa [JIsl TEKYLIEro KOHTPOJISI YCIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOram
OCBOEHHS THCHHUIIMHBI.

1.1. Ilnan caMmocTOATEILHOI PadoThI

Ne n/nm HanmeHoBaHMe TeMBbI Bua camocrosiTe/IbHOM padoThI

Cemectp-1 ONEeMEHTBI TEOpUH KonTponbnas padota Ne 1
MHOKECTB.

1.1--1.3

JleMCTBUTENIbHEIC YUCTIA.
UYucnoBsie QyHKITUH.

2.1-3.1 [Ipenen uncnoBoi UccnenoBarenbckas JOMAIIHSIS
IIOCJICAOBATCIIBHOCTH. pa60Ta Neol
[Ipenen uncnosoit
GyHKIMU.

IIpousBoaHas u
g depeHima.




3.2-34 OCHOBHBIE TEOPEMBI O Kontponbnas pabora Ne2
muddepeHIIPYEeMbIX
¢ynkuusx. [IpaBuio
Jlonuransa. ®opmyna

Tennopa.
3.5-3.6 Tlpunoxenue HccnenoBaTenbekast JOMAITHSIS
b depeHInATEHOrO pabora No2

UCYMCIICHUS K
UCCIICIOBAHUIO (DYHKITUH.
OO0111ee nOHSTHE MpeJiena.
11,2122 Heornpenenennslii Konrponsnas padora Ne 1
uHTerpai. OnpeneneHHbI
unTterpai. HecoGcTBeHHBIE
HHTETpabl.

OneHo4HbIe cpeacrea IJisli TEKYIIECro KOHTPOJIA YCIIEBA€EMOCTH U HpOMe)l(yTO'lHOﬁ aTTrecralnum

Kpurepun oneHkn npoMe:KyTOYHOM aTTecTanuun B gopMme 3auera

Onenka | XapakrepucThka TpeOOBaHHII K pe3yabTaTaM aTTecTalluu B popMme 3a4yera

«3auTeHO» Teopernueckoe cozepkaHue Kypca OCBOEHO MTOJHOCThIO 6€3 MpoOeIoB Wiu B
LIEJIOM, MJTH OOJIbIIEH 4acThio, HEOOXOIMMbIE IPAKTUYECKHUE HAaBBIKK PaOOTHI €
OCBOCHHBIM MaTepHalioM C(OPMHUPOBAHBI HJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPEyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJlaHUH BBINOJHEHBI, OT/I€IbHBIE U3 BBHIIOJHEHHBIX 331aHUN COJIepKaT
OLIMOKH.

«He 3auteno» | Teopernyeckoe coaepkaHue Kypca OCBOSHO YaCTHYHO, HEOOXOJMMbIE HaBBIKU
paboThl HEe chOPMUPOBAHBI I CHOPMUPOBAHBI OTAETHHBIE U3 HUX,
OOJBITMHCTBO MIPETYCMOTPEHHBIX paboueil yaueOHOM TporpaMMoil 3ajaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMMOKaMH, KAYECTBO MX
BBITIOJTHEHUS OLICHEHO YUCJIOM 0aJlIOB, OJIU3KUM K MUHUMYMY.

Kpurepun oneHku npoMe:KyTOYHOM aTTecTauu B opMe IK3aMeHa

Onenka XapakTepucTuka TpeOOBaHUM K pe3yJbTaTaM aTTecTaluu B popme
JK3aMeHa




«OTIM4HOY» Teoperndeckoe colepkaHHe Kypca OCBOCHO IIOJIHOCTBIO — 0€3
MpoOeNIoB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIC MPAKTUYCCKUE HABBIKU
paboThI C OCBOCHHBIM MaTepuanioM c(hOpPMHUPOBAHBI, BCE MPEITyCMOTPCHHBIC
paboueii yaeOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIIOJIHEHBI O€3yIPEYHO,
KaueCTBO WX BBIIIOJIHEHUS OICHEHO YHUCIOM OalioB, ONHM3KUM K
MaKCHMYyMY.

«X0opomIo» Teopernueckoe conepkaHue Kypca OCBOCHO B IeIoM 0e3 mpoOernos,
HEOOXO/IMMBIE TPAKTUYECKUE HABBIKU pabOTHI C OCBOCHHBIM MaTEpHAaOM B
OCHOBHOM  C(OpMHpOBaHBI, INPETYCMOTPEHHbIE pabodell  y4eOHOI
nporpamMmoil yueOHbIC 3aJaHNs BBIIOJHEHBI C OTICIBHBIMI HETOUHOCTSIMU,
Ka4eCTBO BBIMIOJIHEHHUS OOJIBIIMHCTBA 3a/laHUH OIEHEHO YUCIIOM O0ajlioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBJIETBOPUT Teopernueckoe copep)kaHue Kypca OCBOEHO OOJjblIeil 4acTbhio, HO
eITbHOY» npoOenbl  HE  HOCAT — CYIIECTBEHHOTO  XapakTepa, HE00XOoaAuMbIe
MPAKTUYECKHE HABBIKM PabOTBI C OCBOCHHBIM MAaTEpHAIIOM B OCHOBHOM
cOpMHPOBaHbI, OOJBIIMHCTBO TPEAYCMOTPEHHBIX paboueil y4ueOHOM
porpamMMoil y4eOHBIX 3a/JaHUI BBIITOJHEHBI, OT/ACIbHBIC U3 BBHITOJHEHHBIX
3a/IaHUM COJIEPIKAT OIIMOKH.

«Heynosnersop Teopernueckoe coJiep;KaHue Kypca OCBOEHO YaCTUYHO,
UTEILHOY He0OXOIMMbIE HABBIKM pabOThl HE CPOPMUPOBAHBI WM CHOPMHUPOBAHBI
OTJENbHbIE W3 HHUX, OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodeil ydeOHOI
MporpaMMoil y4eOHBIX 3aJaHWil HE BBINOJHEHO JIMOO BBIIOJIHEHO C
rpyObIMH OIIMOKaMH, KaueCTBO MX BBIMOJIHEHUS OLIEHEHO YHCIOM OaslioB,
OJIN3KUM K MUHUMYMY.

Metoauyeckue yKa3aHus 110 OPraHU3ANHMH CAMOCTOATENbHOM Pad0ThI CTy1eHTOB
CamocrosiTenbHast paboTa SBISETCS OJHUM M3 BHAOB YUEOHOH JesATENbHOCTH OOydaroluxcs,
CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPYECKOTO
M0/IX0J1a K PELIEHHUI0 IPpobiieM Y4eOHOTo U MpOoecCUOHANBHOIO YPOBHSL.
AynuTopHas caMocTosTeIbHas paboTa Mo yueOHOM AUCIUIUTMHE OCYLIECTBISAETCA Ha YUeOHbIX
3aHATUSAX MOJI HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATEINS U 110 €r0 3aJaHMIO.
BHreaynuropHas camocTosiTenbHast pab0Ta BBINOJIHAETCS 0 3aJJaHHIO MperoaaBaTelis 6e3 ero
HEIMOCPENCTBEHHOTO YYaCTHSI.
Bunpl 3amanuii Uil BHEayIUTOPHOM CaMOCTOSATENBHOM paboThl, MX XapakTep, yUUTHIBATb
crenugpuKy u3ydaemMon yueOHON AUCIMILINHBI, HHAWBUIyaJIbHbIE 0COOEHHOCTH 00yUaroLIerocs.
KoHTponbs camMocTosTeTbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €IMHCTBO
IBYX GopM:
1.caMOKOHTPOJIb U CAMOOIIEHKA 00yJaroIerocs;
2. KOHTPOJIb U OLIEHKA CO CTOPOHBI IPENOIaBATEIS.
Opranuszanusi ¥ pyKOBOACTBO AyIMTOPHOI CAMOCTOATEIbHOI padoThI
AynuropHas camoCTosTeNbHasi paboTa Mo JUCIUIUIMHE BBITOJHAETCS HAa YYEOHBIX 3aHATHUAX
101 HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U 110 €T0 3a/1aHUI0.
OCHOBHBIMU BHJIaMU aYAUTOPHON pabOThI CAMOCTOSITENILHOM pabOThI SBISIOTCS:
- BBINOJIHEHUE Ja0OpaTOPHBIX M MPAKTUUYECKUX pabOT OCYyLIECTBISETCS Ha JaOOpaTOPHBIX U
MPaKTUYECKUX 3aHATUSIX B COOTBETCTBMM C rpadukoMm yueOHoro mpouecca. Jns obecrneueHus



CaMOCTOSITENTLHOM pabOThl MpemnojaBaTeNiIMU  pa3pabaThIBAIOTCS METOMWYECKHUE YyKa3aHUS [0
BBINOJIHEHUIO J1TAOOPaTOPHOHN /MPaKTUUECKOI paboThI.

Pabora ¢ nuTeparypoil, ApyruMu MCTOYHUKAMU MUH(OpPMAIMH, B T.Y. AJIEKTPOHHBIMHU, MOKET
pEaIM30BhIBATLCS HA CEMUHAPCKUX W MPAKTUYCCKUX 3aHATUAX. JlaHHBIE MCTOYHUKH WH(MOpMAIUU
MOTYT OBITh NpEACTaBIECHb HAa OyMa)KHOM W/WJIM 3JIGKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
HNurepHer.

[IpenogaBatens GopmMyaupyeT 1eib padoThl C JAHHBIM U HCTOYHUKOM HMH(OpMaLlUH, ONpeenseT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

Camo 1 B3aMMONPOBEPKA BBINOJIHEHHBIX 33JIaHUN Yallle BCEr0 MCHOJb3yeTCSd Ha CEMUHAPCKOM,
MPAaKTUYECKOM U JPYrux BHIAX 3aHATUH. [IpoOieMHas /cuTyanimoHHast 3a/1a4a JTOJHKHA UMETh YETKYIO
(GbOpMyIHUPOBKY, K HEW JOJKHBI OBITH MOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPhIE HEOOXOIMMO HAWTU
u obocHoBaTh. KpuTepuu OLEHKM TNPaBUIBHOCTH PELICHUS MPOOJIEMHON/CUTYallMOHHON 3a1auu
JIOJKHBI OBITH U3BECTHBI BCEM 00 y4arOLIUMCS.

Opranuzanus ¥ pyKoBOACTBO BHEAyIMTOPHOI padoThI

BueaynuTopHas caMoCTOsATENbHAs padoTa BBITOJIHACTCS MO 3aJaHUIO MpErnoiaBares, Ho 0e3
€ro HEIOCPEICTBEHHOT0 Y4acTHSl.

[Ipu mnpenbsiBneHWHM BUIOB 33JaHWM HA BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pPaboTy
PEKOMEHYeTCsl HUCIOoJIb30BaTh UG (GEepeHIUPOBAHHBIA MOAXO0A K YPOBHIO MOJATOTOBICHHOCTH
oOyuyaromerocsi. Ilepen BBITOTHEHHEM BHEAYJUTOPHOH CaMOCTOSATEIBHOM pPabOTHI IPEToaaBaTellb
MIPOBOJIUT KOHCYJBTALUIO C OINPEACIICHUEM LENH 3aJlaHus, €ro COAEPKaHUs, CPOKOB BBIIOJHEHUS,
OpPHEHTUPOBOYHOTO O0BeMa pabdOThl, OCHOBHBIX TpPeOOBaHMH K pe3yibTaTaM pPalOOThI, KPUTEPUEB
OLICHKH, (OpM KOHTPOIS M TEpeyHs IUTepaTyphl. B mporecce KOHCYIbTallMM IpernojaBaTellb
MPEAYNPERKAACT O BOZMOKHBIX TUITUYHBIX OMIMOKaX, BCTPEUYAIOUIUXCS TIPH BBHITOTHEHUH 3a/JaHuUS.

Jis  MeToaudeckoro oOecredeHusl W PYKOBOJCTBA CaMOCTOSITENILHOH paboToil B
00pa30BaTeNbHOM YUPEKACHUH pa3pabaThIBAlOTCS yuyeOHbIE TOCOOUS, METOAMYECKHE PEKOMEHAAINN
10 CaMOCTOSITEJIbHOM MOJTrOTOBKE K Pa3JIMYHBIM BHUJAM 3aHSITUHA C YUETOM CHELUUAIBHOCTH y4eOHOMH
JTUCIUIUIMHBI, OCOOCHHOCTeM KOHTHUHIEHTa CTYICHTOB, 00beMa W COJEp)KAHUS CAMOCTOATEIbHOU
paboTsI, hOpM KOHTPOJIS | T.11.

CaMocTosTenbHast paboTa MOXKET OCYIIECTBISTHCS UHIWBUIYaIbHO WM TPYyNIaMH CTYACHTOB
B 3aBUCUMOCTH OT IIend, o0beMa, KOHKPETHOM TEeMAaTUKH CaMOCTOSTEIbHOW paboOThl, YpOBHS
CII0)KHOCTH, YPOBHS MOATOTOBICHHOCTH 00YJarOIINXCS.

Bugamu 3amanuii 1151 BHEAy TMTOPHOU CaMOCTOSITEIIbHON paOOThI MOTYT OBITh:

- JUIs OBJAQJCHUS 3HAHMAMU: YTEHHS TEKCTa; COCTaBIIEHUs IUIaHA TeKcTa; Trpaduyeckoe
M300pak€HUe CTPYKTYpbl TEKCTa; KOHCIEKTHPOBAHHWE TEKCTAa; BBIMCKM U3 TEKCTa; pabora co
CIIOBapsIMH M CIPAaBOYHHMKAM; y4deOHO-HCclefoBaTeibckas paboTa; HCHOIb30BAaHUE ayduo U
BHUICO3aIKCEN, KOMIIBIOTEPHON TEXHUKH U MIHTEpHET pecypcoB u ap.;

- I71S 3aKpeTyIeHHs] M CUCTeMAaTH3alluy 3HaHUI: paboTa ¢ KOHCIIEKTOM JIKIIMH; MOBTOpHAs paboTa
HaJ y4eOHBIM MaTepuajoM; COCTaBJIEHHE IJlaHA, TE€3UCOB OTBETA; COCTaBJIEHHE TaOJul, pedycoB,
KPOCCBOP/IOB, TJoOCCapHusl Uil CHUCTEMaTH3allid y4yeOHOro wmarepuana; HW3Y4YeHHE CIOBapeil,
CIPAaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI; aHAJTUTHYECKas 0OpaboTKa TeKcTa; MOArOTOBKa
COOOIIIEHUH K BBICTYIUICHHIO HA CEMHHApe, KOH(PEPEHINH; MTOATOTOBKA

pedepaToB, TOKIAI0B; cocTaBlieHne obnorpaduii, 3aaHuil B TeCTOBOU (hopme U Jp.

- ans (GOpMUPOBAHUS YMEHUW: pelIeHHe 3alad W YIOPaKHEHUH 1Mo o00pasily; pelieHHe
BAapUATHBHBIX 33J1a4 M YIIPAKHEHUH; COCTABJIICHUE CXEM; PEIIEHNEe CUTYAI[MOHHBIX MTPOU3BOCTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTPaM; MPOEKTUPOBAHUE U MOJICTUPOBAHUE PA3HBIX BUJIOB U
KOMITOHEHTOB MPO(PECCHOHANBHON NIEATENbHOCTH, MOJTOTOBKA MPE3eHTalUi, TBOPUECKUX MPOEKTOB;
MOAITOTOBKA KYPCOBBIX M BBITYCKHBIX PabOT; OMBITHO-IKCIIEPUMEHTAIbHAs pad0Ta; MPOSKTUPOBAHUE U
MOJIETUPOBAHUE PAa3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCHOHABHOM IeATEIbHOCTH U Jp.

Hns  obecrieueHUsT  BHEAyIUTOPHOM  CaMOCTOSITENFHOM  pabOThl MO  JUCIUIUIMHE
MpernoaBaTesieM pa3pabaTbiBaeTCsd TEPEUCHb 3aJaHui IS CaMOCTOSTEIhHON paboOThI, KOTOPBI
HeoOxouM aiist 3(GEKTUBHOTO YIIPABICHUS JaHHBIM BUJIOM YUe€OHOMU e TeNbHOCTH 00YJarOIIUXCsl.

[IpenomaBatenb OCYIIECTBISET YIIPABICHUE CAMOCTOATEILHON paboToH, peryaupyer ee o0beM
Ha OJTHO Yy4e0HOE 3aHSTHE U OCYIIECTBISET KOHTPOIb BHIMOTHEHHUS BCEMU CTYAeHTaMH rpynmbl. J{is



yaoOCTBa TMperojaBaTeslb MOXET BECTH BEAOMOCTh YyueTa BBINOJIHEHUS MUHUMyMa 3aJaHH,
HEOOXOAUMBI JJIs1 IOIYCKa K UTOTOBOW aTTECTALUU 110 AUCIUILTHHE.

B mnpouecce camocrosTensHOW paboThl CTYAEHT NPHOOpPETaeT HABBIKM CaMOOpTaHU3alUH,
CaMOKOHTPOJIS, CAMOYIPABJICHUSI U CTAHOBUTCS AKTUBHBIM CaMOCTOSITEILHBIM CyOBEKTOM y4eOHOMU
JESATENbHOCTH.

CTyzneHT caMOCTOSITENILHO OIPENENSIET PEKUM CBOCH BHEAYAUTOPHON pabOTHI U Mepy Tpyxa,
3aTpauMBAEMOI0 Ha OBJAJCHHUE 3HAHUAMHU W YMEHUSMU IO KaKIOW JUCLUIUIMHE, BBIITOJIHACT
BHEAYJAUTOPHYIO pabOTy MO MHIMBHIYaJIbHOMY IUIaHy, B 3aBUCHMOCTH OT COOCTBEHHOW MOATOTOBKH,
OroJKeTa BpEMEHH U APYTUX yCIOBUH.

ExXenHeBHO CTYIEHT IOJDKEH YICJATh BBIIOJHEHUI0 BHEAYJUTOPHOM CaMOCTOSITEIBHOU
paloThI B CpeTHEM HE MEHEe 3 4acoB.

[Ipy BBINOJIHEHWH BHEAYAUTOPHON CaMOCTOSITENILHOM pPAa0OTHI CTYJEHT HUMEET IIPaBo
o0pamarbcsl K MPErnoAaBaTello 3a KOHCYJIbTAllMEH C 1eJbI0 YTOYHEHUsS 3aJaHusi, GOpMbl KOHTPOJISA
BBIITOJIHEHHOTO 3aJaHUsl.

Koumpom; 0C60€HUA Komnemeuum?

Ne Bun koHTpOIS KoHTtposmpyemsie paznensl Komnerennumn, KOMIIOHEHTHI
i\ KOTOPBIX KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznmen 1-Pa3nen 3 B 1-m cemectpe VK-2, OIIK-1

KOHTp.paboTa(rpoB

€pKa U OIICHKA)

2 TectupoBanue. Pazgen 1-Paznen 5 B 1m cemectpe VK-2, OIIK-1
IToaroroBka x
TECTHPOBaHUIO(011e

HKa pe3yJbTaToB)

3 CamocrositennbHoe|  Pasnen 1-Pasnen 5 B 1m cemectpe YK-2, OIIK-1
peleHue

IIPAKTHYECKUX
3aJaHAn

(aynuTopHast)

4 Dk3ameH 1 Paznen 1-Pazgen 1 B 1-M cemectpe VK-2, OIIK-1

CCMCCTPC

7. YueOHO-MeTOAUYECKOEe M MAaTepHAJIbHO-TEXHHMYECKoe olecrnedeHHe IMCUMILUIMHBI (MOIYJIA)
JJIeMEeHTApHAas MaTeMaTHKa
[lepeueHr OCHOBHOW M JOMOJHUTEIBHONW Y4eOHOH JUTEpaTypbl, HEOOXOAMMON IJsi OCBOCHUS

JTUCHUIUTMHBI (MOJIyJIsl) IUCKPETHAs MaTeMaTuKa.

OBJIQJICHUSI 3HAHUSIMHU B TIOJTHOM O0OBEME O JHUCIHMIUIMHE B COOTBETCTBHM C AaHHOW mporpammoi. K
OCHOBHOM, MpexXJie BCEro, OTHOCUTCS JHUTeparypa, uMeromas rpud MuHuctepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepanmu Ui Y4eOHO-METOIUYECKOTO OOBEIUHEHUS, PEKOMEHIYIOUTUX
M3JIaHue K UCTOJB30BAaHUIO B YUeOHOM Ipoliecce. B crrcke OCHOBHOW JHUTEpaTyphl YKa3bIBAETCS HE



0ojee MATH UCTOYHUKOB, UMEIONIMXCS B JOCTATOYHOM KoindectBe B (oHae Oubmmuorexu. Eciu
JOCTYITHA JJICKTPOHHAs BEpCUsl y4EOHHMKOB, y4eOHBIX MOCOOWMH W T.A., CIEAyeT yKas3aTb Ui HUX
PEKHM JIOCTYTIA.

K nonosnHuTensHONW OTHOCHUTCS JMTEpaTypa, pekoMeHayemas OakangaBpaMm, Marucrpam Juis
CaMOCTOSITENTPHOIO M3YYEHHUS MpPU BBIIOJIHEHUH KypCOBOTO TMpoekTa (pabdoThl), y4yeOHON HaydHO-
UCCIIEIOBATENIbCKOM  paboOThl, NpHU HamUCaHWW pedepaTroB, I MOATOTOBKM K CEMHHapam,
MPAKTUYECKUM 3aHITUSAM, JIAOOPAaTOPHBIM paboTaM W APYrUM y4eOHBIM 3aHATHSAM, a TaKKe JUIs
yri1yOJeHHs U pacIiipEeHus 3HaHUH 110 JAHHOW JUCLUILINHE.

Bce HMCTOYHMKM B OCHOBHOM UM JONOJHUTEIBHOM  JIUTEpaType JAlOTCA C  IIOJIHBIMU
OoubnuorpauyecKMMHU ONUCAHUSIMU B COOTBETCTBUM C POCCUHMCKHMM HIIM 3alaJHbIM CTaHAApTaMU
o opMIICHHUS.

Jlist MarucTpaTypsl 00s13aTeIbHO HAJTMUKE JIUTEpaTyphbl HA aHTIIMICKOM SI3bIKE.

1.2. YueOHas uTepaTypa:

1. Kynpssues JI.JI. «MaTemaTHueckuii aHau3»

2. 3opud B.A. «MaTeMaTu4ecKkuii aHaIn3»

3. Bunorpaznosa U.A. «3anaun u ynpaxHEHUS 110 MATEMaTHUECKOMY aHAIH3Y»

4. Nemunosud b.I1. «COOpHUK 3a/1a4 ¥ YIIPAXKHEHUH 10 MATEMaTHYECKOMY aHATIH3Y)»
5. @uxrenronsl .M. «OCHOBBI MaTEMaTUYECKOIO aHAJIN3a»

1.3. UuTepHeT-pecypcehl
1. ®enepanbHbliii mopran http//edu.ru

2. DnexrtponHnsle Katanoru Hayunoit oubmuorexu JII'Y http//elib.dgu.ru

1.4. TlporpammHoe oGecnieueHme:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

1.5. MarepuanbHo-TeXHHUYecKOe obecrieyeHne

B opranuzanum yuebGHOro mpoiiecca HEOOXOIMMBIMU SIBJISIFOTCSI CPEACTBa, OOECIeYMBaIoOLINe,
ayJMOBU3yaJIbHOE BOCIpHATHE Yy4eOHOro Mmarepuana ( CHEIHMaIM3HMPOBAHHOE JIEMOHCTPAIlMOHHOE
o0opyoBaHue):

1. Jlocka u men (wn 60siee COBpeMEHHbIE aHAJIOTHN)

2. KOMIIbIOTCPHBIC U MyJ'IBTPIMC)IPIﬁHLIC TEXHOJIOTHUHN

3.MUKpPO(OH U COOTBETCTBYIOIIME YCTAaHOBKM (A1 paboThl B OONBIINX ayJUTOPUAX C
MHOT'OYHCJICHHBIMU I'pylaMu CTYJIGHTOB)



Pabouass mporpamma muctuminiabl «b1.0.06 MaTemaTuyecKkuii aHaau3» COCTaBlcHa B
cootBeTcTBUU ¢ TpeboBanusmMu @I'OC BO no nampasiaeHuto noarotoBku 38.03.01 «9koHOMUKAY,
YTBEP)KISCHHOTO Ipruka3oM MunucTepcTBa o0pa3oBanus U Hayku Poccuiickoit deneparun ot «12»
aBrycra 2020 r. Ne954.

[IporpamMmy cocTaBuI:
[Tpodeccop, 3aB. kadenpoii «MaremaTHdecKuii aHau3», K.¢.-M.H. Tankues M. A.

[Iporpamma omoOpeHa YueOHO-METOAUYECKON KoMmMHUccHel (aKyabTeTa JKOHOMHKH U

yrpasieHus mpoTokod Ne9 ot «20» mast 2026 T.

[Tporpamma ogo6peHa Ha 3acenanuu YC dakynbrera
npotokos Nell ot «25» mas 2026 r.



[Tpunoxenue Nel
DoH/1 OLIEHOYHBIX CPEJICTB

1. TunoBble KOHTPOJbHBIE 3a/1aHUsI, HEOOXOAUMBbIE JIJIsl OI[EHKH 3HAHMI,
YMEHHUIi, HABBIKOB M (MJIHM) ONbITA /eATEJbHOCTH, XapaKTEePU3YIIIUX 3TANbI
¢popmupoBanus KOMIIeTeHII Ui B npoiecce OCBOECHHS OCHOBHOM
npodgeccHoHAIbHOMH 00pa30BaTeIbHON MPOrPaAMMBI

BOl'[pOCLI AJIsl ONEHKH Ka4YeCTBaA OCBOCHUA TUCHUIIJIMHBI

1. OmnpeneneHne MHOXKECTBa, MOJAMHOXKeCTBAa. MHOXECTBO, OTPaHUYEHHOE CBEPXY

(cHM3Y), IPOCTO OrpPaHUYEHHOE.

Omnpenenenne TOYHOM BepxXHel (HI)KHEH ) TpaHU MHOYKECTBA.

Omnpenenenne NpoCcTou, CI0XKHOM, 00paTHOH (QyHKINH.

OmnpeneneHne 4eTHOM, HEYETHOW U IEPUOTUICCKON (DYHKITUH.

Omnpenenenre Bo3pacTaroieii, yObIBaIOMICH, CTPOr0O MOHOTOHHOW (DYHKIIMM B TOYKE, Ha
OTpe3Ke

[a.b]

CrniocoOsI 3aanust GyHKINU.

Omnpenenenue NOCIea0BaTEILHOCTH.

Onpenenenue nocie0BaTeIbHOCTH, OTPAHUYEHHON CBEPXY (CHU3Y), IPOCTO OTPaHUYEHHOM.
Omnpenenenue 6eckoHedHO O0bIIoH (0. 0.) mocieI0BaTeIbHOCTH (OECKOHESUHBIH ITpeIe).
10. OnpenencHue 66CKOHEYHO MaJIoi (0. M.) MTOCIIEIOBATEIILHOCTH (HYJICBOM TIPEIe)

11. JIoka3aTh TeOpeMy O CyMMe IBYX 0.M. IOCIIEA0BATEIHLHOCTEH.

12. Jlokxa3aTs T€OpeMy O Pa3HOCTH JBYX 0.M. IIOCJIE€0OBATEIbHOCTEH.

13. Jloka3ats TeopeMy 00 OrpaHHYEHHOCTH JBYX 0.M. ITOCIIEIOBATEIHLHOCTEH.

14. JTokxa3aTs TeOpeMy O MPOU3BEACHUN 0.M. Ha OTPAaHHUYEHHYIO MOCIEI0BATEIbHOCTb.

15. Jloka3zaTek TeopeMy o nepexoe 0.M. B 0.0 mocaea0BaTeIbHOCTh U HA00OPOT.

16. OnpeneneHue cXOAsIIEHCS MOCIEI0BATETbHOCTY (KOHSUHBIN TIpeie).

17. JIoka3aTh OCHOBHYIO TE€OPEMY O CXOJIAIIEHCS MTOCIIEI0BATEILHOCTH.

18. Jloka3aTe TeOpeMy O €TUHCTBEHHOCTH Mpe/ielia CXOASIIEHCS TOCIe0BaTEIbHOCTH.

19. lokazats TeopemMy 00 OrpaHHUEHHOCTH CXOMASIIEHCS MOCIEI0BATEIbHOCTH.

20. Jloxazate Teopemy 00 apuMEeTHUECKUX NEHCTBUSAX CO CXOAAIIUMUCS MOCIEA0BATENLHOCTIMH.
21. JlocTaTo4HbIE YCIIOBHSI OTCYTCTBHS IIpeielia OCIeA0BaTEIbHOCTH.

22. OnpeneneHHe pacxopsiencs mociIe0BaTeNbHOCTH.

g wn

©ooNo

23. Jlgka3ath OTCYTCTBHE npenena
( ) 22 %(1) MOCJICTIOBATEIIPHOCTH
(m N [ (=&
Asinl nlhicos| ol

L\)J

24. OnpeneneHre BO3pacTaroieid, yObIBaIOIeH, CTPOro MOHOTOHHOH ITOCTIEIOBATETHHOCTH.

25. Onpenenenue HEBO3paCTaIOIIEH, HEyObIBAIOIIECH, MOHOTOHHOM MOCIEI0BATETHHOCTH.
26. JIokaszatb TEOPEMY O CXOJTUMOCTH MOHOTO[HHOI\/'I OTPaHUYEHHOM MOCIEA0BATEIbHOCTH.

1\”

27. TeopeMa 0 CXOAUMOCTH HOCHC,I[OBaTeJ'ILHOCTI/I

I\ |P

28. Jloka3zarb TeopeMy O Mpejesie MpOMeKYTOYHO! TOCIIeJOBAaTEIbHOCTH.
29. OnpeneneHre KOHEYHOTO U OECKOHEYHOTO MPEIeNIOB (DYHKITMH B TOUKE.
30. loctaTouHble yCIOBUS OTCYTCTBUS Npeiena (pyHKIUH.

31. Haiitu npenen pynkiun f (X) =sin x, f (X) = COS X, TIpH X—> 00,
32. Onpenenenue 6.M. 1 6.0. pyHKIIUK B TOUKE.



33. Onpexnenenue 6.M. QYHKIIUN OJJHOTO MOPSIAKA.
34. OnpeneneHue S5KBUBAICHTHBIX 0.M. (PyHKIIHH.
35. Onpenenenue 6.M. pyHKIIMN O0JIE€ BBICOKOTO MOPSAKA MAJIOCTH.

36. CBoiicTBa 3Ha4YKa 0( )
37. Onpenenenue 6.0. GyHKIMA OHOTO MOPSAKA POCTA.



38. Onpenenenue 6.6. GpyHKIIMU O0JIee BBICOKOTO MOPSIIKA POCTA.

39. Jlokazarp nepByIo TEOPEMY O CYIIECTBOBAaHUHU Tpezesa (PYHKIIMH B TOUKE.

40. Teopema 06 apupMeTHYECKUX ASUCTBUIX C IpeaenamMu (yHKIHUI.

41. OnpenesieHne 0THOCTOPOHHUX (ITPABOTO M JIEBOTO) MPEEIOB (DYHKIIMH B TOUKE.
42. Bropas Teopema o CyIIeCTBOBaHHH Ipesesna (GyHKIIUH B TOUKE.

43. Jlokazath TeopeMy 00 apu(pMETHIECKUX NEUCTBHUAX C HEMPEPHIBHBIMU (DYHKITUSIMHU.
44. Jloka3aTb NepBbIil 3aMevaTebHbIN Mpeel.

45. Jloka3aTb BTOPOM 3aMeUaTeIbHBIA TTPEIEI.

46. Tabnuiia S5KBUBAJICHTHBIX (YHKIHH.

47. IlepBoe u BTOpOE OIpeiesIeHHs] HEPEPhIBHOM (QYHKIIMU B TOUKE.

48. ViccnenoBaTh Ha HENpPEPHIBHOCTH (GyHKIHIO Y =SinNX,y=cosnx,y=x3,y=x*y=e™ npu
xeR .

49. HccnenoBars Ha HEMPEPHIBHOCTH QyHKIMI0O Y = IN X npu X)0
50. Onpenenenue 0THOCTOPOHHEH (JIEBOM U MTPaBoii) HEMIPEPHIBHOCTU (DYHKITMH B TOUKE.
51. Teopema o HENPEPHIBHOCTH (PYHKITUH B TOUKE.

Knaccudukanus Touek pa3pbiBa GyHKIINU.
I/ICCJIGII(lBaTI) Ha HEMPEPHIBHOCTH (PYHKIINU:

1 1
y=sin ,Y=C0S~ y—glx y= ,y=arctg »Y=arcty g rouxe x=0.
X X 1+ 2V x X X
e Jloka3aTh TeOpeMy O HETIPEPHIBHOCTU CIOKHOU (DYHKIIMH B TOUKE.
e Omnpenenenue npous3BoaHoi pynkmmu. Ee reomerpuueckuii u pru3nmyecKuii CMbICI.
e VYpaBHEHHE KacaTelIbHON U HOpMaH K TpaguKy QyHKIIUH.
52. Onpenenenue quddepeHuupyeMoi QyHKIIH.
53. Jlokazats Teopemy o nuddepeHupyemMoctu GyHKIHH.
54. Jlokazats TeopeMy 0 HeTpepbIBHOCTH AU PepeHnnpyeMoit PyHKIHIH.
55. Omnpenenenue nupdepennuana GyHKIUN.
56. /loka3zats T€OpeMy O IPOU3BOAHON CYMMBI U Pa3HOCTH IBYX (DYHKIIHH.
57. Jloxazate TeOpeMy 0 IPOU3BOIHON IPOU3BEIEHUS IBYX (YHKIIMM.

58. Jlokazats TeopeMy O MTPOU3BOJTHON YACTHOTO IBYX (DYHKITHI.
59. Ucxons u3 onpeaeneHust, HAUTH IPOU3BOIHYIO (DYHKIIUH

y=x3,y=x3,y=x* y=sinax,y =sin(ax2), y = cosax, y =cos(ax2), y=e¥ y=ega y=23y_|nnx
65. TaOnuia MpON3BOTHBIX AIEMEHTAPHBIX (QYHKIIUH.

66.JlokazaTb TeOpeMy O TPOU3BOTHON CIOKHON (PYHKIIUHU.

67./loka3atb TeOpeMy O IPOU3BOIHON 0OpaTHON GYHKIIMH.

68. Micxoms u3 TeOpeMbl 0 MPOU3BOAHON 00paTHON (PYHKINHU, HAUTH MPOU3BOIHYIO (PYHKIIUH

y = arctgx, y = arcctgx, y =arcsin X, y = arccosx.

69. OmnpeenieHne mapaMeTpUIecKu 3aJaHHON (PYHKITHH.

70. I[TepBast mpon3BOHAS TApaMETPUUYECCKU 3aJaHHON (DYHKIIHH.

71. OmHOCTOPOHHUE (JI€Basi U MpaBasi) MPOU3BOIHBIC (DYHKIIUH B TOUKE.

72. Teopema o cyliecTBOBaHUU POU3BOAHON (PYHKIIMH B TOUKE.

73. HaiiTi npou3BoaHyto GyHKIMH Y = M y=3x?,y= Ix* B Touke x=0.

74. Jloka3aTb MHBapUaHTHOCTH ()OpMBI IEpBOTO AU depeHiuana.

75.CBolicTBa nepBbIX JU(GepeHIINaIoB.

76. Tabmuiia nepBbIX 1u(HepeHIInaoB.

77.0mpeneneHue Bo3pacTraromieii, yobIBaroei, CTporo MOHOTOHHOM (DyHKITMM B TOUKE.

78.Jlokazath TeOpeMy O JOCTATOYHBIX YCIOBUAX MOHOTOHHOCTH Tu(depeHIrpyeMol pyHKIINH
B TOUKE.

79. OmpeenieHne TOUYeK JIOKATBHOTO MaKCUMyMa, MUHIMYMa, SKCTpeMyMa () yHKIIH.



80. [lokazars Teopemy Depma (0 HEOOXOIUMBIX YCIOBHSX dKCTpeMyMa nuddepeHimpyemont
GyHKITUN).

81. Onpenenenue cTauOHapHON TOUKH AU PepeHIupyeMoil GyHKITHH.

82.Jlokazates Teopemy Pouis (0 Hyse MpOU3BOIHON).

83.Jloka3ates Teopemy Jlarpanxa (GpopMyia KOHEUHBIX PUPAIICHHH ).

84.lokazats Teopemy Komm (00o0menHas GpopMyia KOHEUYHBIX TPUPALLICHU ).

85. IIpaBumno Jlonurans.

86. ®opmymna Teitnopa.

87.Hanucats 1epBble TpU HEeHYNeBbIX 4iieHa psaa Teitnopa gynkuun y = x*,y = xX° B Touke
Xo =1.

88. Dopmyna MakiopeHa.

89. Hanmcatb nepBbie TPU HEHYJIEBBIX WieHa psana MakiiopeHa GyHKIUN
y=(x-1)"y=(x-1) ",y =(x-1)".

90. /lokazarb TeopeMy 0 HEOOXOIUMBIX YCIOBHUAX IKCTpeMyMa () yHKITHH.

91.0Onpenenenue KPUTHUECKOM TOUKU (PYHKITHH.

92.Jloka3zath TEOPEMY O TOCTATOUYHBIX YCIOBUAX SKCTpEeMyMa (QyHKIUH.

93.0Omnpenenenue BbIMYKIIOH (BorHyTOM) muddepeHmpyemMoit GyHKIUU.

94.Teopema 0 JOCTATOYHBIX YCIOBUAX BBIITYKJIOCTH (BOTHYTOCTH) AudPepeHunpyemoit
byHKIHN.

95.0npenenenue TOYKK nieperuda qudhepeHIUpyeMoit QyHKITHH.

96.Heobxoaumble ycroBus Touku neperuda muddepeHuupyemMon GpyHKiuu.

97.[locTaTo4HbIe YCIOBHS TOYKHU Nepernda quddepeHnupyemMoii GyHKIHH.

98.0mpenenenne HAKJIIOHHOH (TIpPaBOiA, IEBOW) M BEPTUKAILHON aCUMITOT Tpaduka QyHKIUH.

99.Teopema 0 HaKJIOHHOM acuMnTOTE Tpaduka GyHKIIHU.

JlonomHUTENbHBIE BOTIPOCHI
Besikas mu nuddepenumpyemast pyHKLINS SABIASETCS HENPEPHIBHON ?
Bcesixas nmu HenpepbIBHAsS GyHKUMS sBIsieTcs U depeHIupyemMoi?
Bcesikas mu nuddepenupyemast B Touke pyHKIUSA UMEET KacaTellbHYIO K rpaduKy B 3TOH ToUke?
Bcesixas nu cranmoHapHasi TOUKa SIBJISIETCS KPUTUYECKOM?
Beskas nmu kpuTHYECKas TOUYKA SIBJISIETCS CTALIMOHAPHOM ?

agrwpdE

KonTpoJibHbie padoThl
Kontponbhast pabota Ne 1. Beruncnenue npeaeos.

MaT. AHanu3. Ne1
Bbluncnutb
npegens:

X

(X x+1)
I|m| ) |
1)X—>oo\ X+1}

. (1= px )in(x)
lim AP

2) x>1 X* =23 + 2x —2x+1

T
lim cos2 x b
3) x>l

MaT. AHanus. Ne2
Bbluncnutb

npeaensbi:

lim (5 —4)72

1) x—1

_ In(x —2)
Ilm 3 2
2) x>3X —3X +X—3

) f/2b+x—f/28—x
lim
3) x—1 X—\/;




Z

2X+1 1+x
. 3X+ —
|Im4|_(3_g_%7n o

4) x——1
31+ xsinx-1
lim i

5) x-0 X

. Acos2mx -1
Y lim—simz 6=~

(x3+x+l)X
liml— 3
5)Hw\ X +1 )

KonTponbras pabota Ne 2. [TpousBoHas GyHKINH.

MaT. AHanu3. Ne3
Bbluncnutb
npegensi:

(g x X
1) Lm(sin XJ

(= px=7)
lim M)

2) X—2 X3 —2X +4x-8
lim In(4X—3)

) x—1 lng—l F
3/cosx -1
imX

4) 0 Incos2x
(22 + 3x — 1\|x

Iim|2—
5) x—>ook2X —3X—1)

MaT. AHanu3s. Ne4
Bbluncnutb

npenensi:

lim (1+In(x +1)~In x)"
1) X—>00

~ tg(x=2)In(x-1)
2) x->2 X —8x°+16

limye™ -1

3) o1 SiNTX
i VIEREY:
4) x>1 2—+X+3




KonrtpomnsHas padota Ne 2. OnpeiesieHHbIH HHTETPal U €ro MPUIT0KEHHS.

Mart. AHanu3s. Nei Mat. AHanus. Ne2
1) Haintn anuHy oyrn Kpyeon 1) Haintn onuHy ayru kpmsom
X2 +y2 =4y +4x-4 X2 +y2 =—6y+2x—6
, OFpaHUYEHHOM , OFPaHNYEHHOM
npsiMou npamoit Y TX20 o6remtena,
NosTly4eHHOro
X+y<2

, 06BbeM Tena, Nony4eHHoro
BpaLLeHMEeM AaHHOWN urypbl BOKPYT OCcu
BpalleHnem aaHHon durypbl BOKpyr ocu Oy,| Ox,

nioLanb NOBEPXHOCTM AAHHOTO Tena. nnoLaab NoOBEpXHOCTY AaHHOrO Tena.
2) BblumenuTb nrowaas urypbl, 2) BblumcnuTb nnowaab urypsl,
3a[aHHOW NapaMeTpuyecKu: 33/1aHHO napameTpmquKm:"g: 8-4 3 ’

y=10(1-cost) y=15 Ly=8(1—cost)

(0<x<20m,y>15) (0<x<16m,y=8-4p)

{x=10(t—sint) szs(t—sin t)
L

3) Bbluncnutb nnowaab purypsbl, 3agaHHON
) WwaAe puryp A 3) Bbluncnutb nnowans urypol,

3agaHHon
B NonspHbIx koopauHatax: | Z1+C0Se
r<l B NONAPHBIX kKoopanHaTax: | <35I 3¢
. r=1.
J Xc0s 2xdx 4) BbluNCNUTb MHTErpan:
4) Bbluncnutb nxterpan: © . L
27[ %3 V4_32x
0 -
Mar. AHanus. Ne3 Mat. AHanus. Ne4
1) Hantn onuHy oyru kpuson 1) Hantu anuHy ayru Kpusom
x> +y? =2y +6x-6 X2 +y? =4x—8y -16
, OFPaHNYEHHON , OrpaHNYEHHON
npsiMon npsiMomn
X+Y<2 o6nem Tena, nonyyeHHoro X=Y28 ,61em Tena, nonyyeHHoro
BpaLleHnem gaHHon purypbl Bokpyr ocu Oy, BpaLLeHeM AaHHON urypbl BOKPYr ocu
Ox,

nnouwaab NOBEPXHOCTU AAHHOIOo Tena.

. nnoLaab NOBEPXHOCTU AaHHOro Tena.
2) Beluncnutb nnowaab urypbl, 3agaHHON than P A
2) Boluncnutb nnowaab urypel,

napamMmeTpnyeckKun: .
3a4aHHOn

y=12+6/3

napameTpUYecKu:




{x =6(t=sint)
Ly 6(1—cost) y=3

(0<x<12m,y>3)
3) Bbluncnutb nnowanb urypsl, 3agaHHoON

B NOMAPHBIX KoopavHaTax: F 238N 4¢.

r<1.

1

7SJ Vo -5k
4) Bbluncnutb nHTerpan: .

] [x=12(t—sint
Ly:12(1—cost§

(0<x<24m,y>12+68)

3) Bblumcnutb nnowaapb urypsl,
3apaHHoNn

B MOJTAPHbIX KOOpAMHATax: rsl+mnq%

r<i.

T

I xsin 4xdx
4) Bbluncnutb nHterpas: °©

KonTponbnas pabota Ne 6. @yHKIIMM MHOTHUX MEPEMEHHBIX.

Mart. AHanus. Ne1

1) Hantu nonHein andpdpepeHumnan BToporo
nopsika d Uy BTOPYIO YaCTHYIO
NPON3BOAHYHO

o

u=f(&n)
OT PyHKLNU Ay
E =3x—2ymn =-3x-2y°

e

2) Ons dyHkumm £~ 2(%,Y) yaittu
YaCTHble NMPOM3BOAHbIE NEPBOrO U

BTOpOro nopaaka 2x° — 3y — 272 = sin

(32)

3) BBoast HOBble HE3ABUCKMbIE NEPEMEHHDIE,
npeobpa3oBaTb ypaBHEHMUSA

2
6Z+m:0 &,Zy,nZX
oxoy Xxoy X

, eCnmn

4) iccnepoBaTh Ha 3KCTPEMYM
7=e%Y(2-4x% +2y)

Mat. AHanu3s. Ne2

1) Hantu nonHbin
AundepeHuman BTOporo

nopsiaka d Uy BTOPYIO YaCTHYHO
02U

npoussopHyio X~ ot dymkumm U= f(& 'TI),
rpe & = 3%, —2y,m =9y —3X

2) Onsi pyHkumm £~ 2(x,y)
HaNTWN YacTHbIe

NpoV3BOAHbIE NEPBOIO 1 BTOPOrO
nopsiaka

3x% -2y -2z = In(22)

3) BBoas HoBble
He3aBNCUMblE NEPEMEHHbIE,

npeobpa3oBaTb ypaBHEHUS

F*z 1oz _0
OX0y Yy OX E=yn=xy
, ecnm

4) iccnepoBaTh Ha 9KCTPEMYM




7 =e2Y (4x +2y? - 4)

MaT. AHanu3. Ne3

1) Haintu nonHein andgdpepeHumnan BToporo

nopsiaka d?u y BTOPYIO YaCTHYIO

NPOUN3BOAHYIO

02U

e u=f(&mn)
OT OYHKLMMK ,

E =4x+2y>n =2x-3y

roe

2) Ons dyHkumm £~ 2(%,Y) yaittu
YacCTHble NMPOM3BOAHbIE NEPBOrO M

BTOpOro nopsaaka 3x — 2y? — 372 = cos

(32)

3) BBOAs HOBblE HE3aBUCUMbIE NEPEMEHHBIE,
npeobpa3oBaTb ypaBHEHMUSA

0%z Lloz_ X
— 0 E=2yn=—
X%y Y OX , €Cnn y
4)ViccnepoBaTb Ha 3KCTpEMYM

z=eX2x-y? +2)

Mat. AHanu3s. N4

1) HanTtu nonHbin

onddepeHuman BTOporo nopsiaka d?u
N BTOPYHO YacCTHYHO

Au
NPOM3BOAHYIO XY o yHkummn U= f(i

mn)

£ =3y —2x1n =42 -6y
roe

2) Onsi pyHkumm £~ 2(x,y)
HaNTWN YacTHbIe

Npon3BOAHbIE NEPBOrO Y BTOPOrO
nopsiaka

3x2 +3y—322 =87

3) Beoas HoBble
He3aBNCUMbIE NEPEMEHHbIE,

npeobpa3oBaTtb ypaBHEHUSI

*r oz
R P
38x2 oy

§=2x>+3ym =x

=0
, ecnm

4) iccnepoBaTb Ha 9KCTPEMYM

7 =¢e"Y(3x* -6y —6)

Konrponbnas pabota Ne 7. [ToBTOpHBIE HHTETPAJIBL.




MaT. AHanu3. Ne1i

H xydxdy
1) Bbiuncnutb D
X2 +y2 <2, X2 +y? <2y

,roe D:

2) N3MeHUTb NopAaoK MHTErpupoBaHua

1 JUx 2 Jaxx
ldx Lf(x,y)dy+ J;dx lf(x,y)dy

[] £ (x, yydxay
3) B aBoitHOM MHTerpané” o
nepenTu

K NONAPHbIM KOOpAWHaTaM U pacCtaBuTb

npeaens! uHTerpuposaHus. D:
X2 +y? <4x,x<2,y>0

4) C nomoLbto O BONHOMO MHTErpana
BbIUNCNUTD Nowaib urypbl, orpaHN4eHHON
NNHUAMMU:

xy=4, y=4x,y=1

MaT. AHanun3. Ne2

_U xydxdy
1) Bblumcnutbe D ,roe D:
X2+ y? <-4x, x> +y? >4y,y>0

2) N3MeHnTb NopaaoK MHTEerpupoBaHua

e In x e 2-In x

Idxl f(x, y)dy+jedx jof(x, y)dy

[T £ (x, y)dxay
3) B nBOMHOM MHTerpané” o

nepenTu

K NOJIAPHbIM KOOpAMHAaTaM "

paccTaBUTb Npeaenbl UHTErPUpPoBaHNA. D:
X2 +y? <-6y,y>-45 x>0

4) C nomoLLbo ABONHOTO
WHTerpana BblYUCNUTb

nnowazab hurypbl, orpaHU4YeHHOM
NUHUAMU:

Xx=5-y? y=2x,y=0

3

Mat. AHanuns. Ne3

” xydxdy
1) Bbiuncnutb D
X2+ y? <4x, X2 +y? <-4y

,roe D:

2) I3MeHnTb NopsoK MHTErpUpoBaHNs

N
1dx L f(x, y)dy + ‘[dx ! f (x, y)dy

2 X2 6

[ £ (x, yydxdy
3) B aBOIHOM MHTErpane” o
nepenTu

K NoNApHbIM KoopaAnHaTam U pacCTaBUTb

npeaenbl MHTerpupoBaxms. D:
X2 +y? <2y,y<15, x>0

4) C nomoLLbt0 BONHOMO MHTErpana
BbIYMCIIUTb

MaT. AHanun3. Ne4

” xydxdy
1) Bolumcnute D ,roe D:
X2 +y? <-2x,x2 +y?> <-2y,y<0

2) I3MeHUTb NopsiloK MHTErpUpoBaHUs

5  Jix2 10 J50-5x
de Jf(x,y)dy+idx c[f(x,y)oly

[ £ (x, y)dxdy
3) B aBOIHOM MHTErpane” o
nepenTu

K NOJ1APpHbIM KOOpAUHaAaTamMm "1

paccTaBuUTb Npeaenbl MHTerpuposaxus. D:
X2 +y? <-2x,x>-15, y>0

4) C nomMOLLbH ABOMHOIO UHTErpana




nnowanb Cbl/lrypbl, OrpaHMLIeHHOVI JIMHNAMN: BbIMUCITNTb

2 o
y=X"+5 y=5-x,x=2 nnowaab purypsbl, orpaHNYEHHON
’ : NIMHUAIMU:

y=x2 x=2+y2,y=0,y=4

Bonpocsl k 3k3amMeny

1 cemectp

1. Axcuowmsl [leano HaTypanbHbIX unces. Koneunsie MHOkecTBa. OCHOBHAs TEOpEMa O KOHEY-
HBIX MHOKECTBaX.

2. CpaBHeHue MHOXeCTB 110 MotHocTH. Teopema KanTopa-bepumreitna. Teopema KanTopa o
MOIIHOCTH MHO>KE€CTBA IIOJIMHOKECTB. MOITHOCTH KOHTUHYYyMa.

3. AKCHOMBI ICHCTBUTEIBHBIX YHCeN. TeopeMbl 0 TOUHON BEpXHEH U TOUHOW HIKHEH TPaHH.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALIMOHAIbHBIX YHCEIL.

4. Teopema 0 MOIIIHOCTH MHOKECTBA JIEHCTBUTEIIbHBIX YHCEI.

5. Jlemma I"etine-bopens-Jlebera o mOKphITHSIX.

6. IIpenen uncnoBoit mocienoBaTebHOCTH. CBOWCTBA CXOSIINXCS MOCIEI0BATEIIBHOCTEH]!
€AMHCTBEHHOCTb NPEAEIIa, OTPAHUYEHHOCTh CXOAAIIEICS MOCIE10BaTEIbHOCTH, CBOMCTBO
YCTOWYMBOCTH, IIPEIET MOLYJISA, IPEIEIbHBIN I1IEPEX0/l B HEPABEHCTBAX, CBOMCTBO JUHEHHOCTH.
7. CBoiicTBa CXOIAIMXCS TOCIEA0BATEIbHOCTEH: IPeAeIbHBIN [IEPEeX0/] B IPOU3BECHUN U B
YaCTHOM.

8. Teopemsl 0 mpejiesie HEYObIBaIOIIEH 1 HEBO3PACTAIOLIEH 110CIEeJ0BATEIbHOCTH.

9. Yucno e.

10. Teopema IITomnb1a.

11. Teopema o npenese MpoMexXyTouHoM nocnenoaTenbHocTy. [Ipunnun Kantopa o Bioxen-
HBIX OTPE3KaX.

12. Mpuanmn bonkiano-Beiieprnrpacca o CXOAAMICHCSIIONTOCTEIOBATETLHOCTH.

13. Kpurepuii Ko cxonumocTH mocieoBaTeaIbHOCTH.

14. Onpenenenuie npenena unciaoBoit pynkuuu no Komm u o ['eitHe. DkBUBaJIEHTHOCTD
omnpenenenuit npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuii Komu cymecrBoBanus npeaena GyHKINU.

16. HenpepbIBHOCTH (DYHKIIMM B TOUKE U HA MpoMexyTKe. CBOMCTBA HENPEPHIBHBIX (DYHKIIUI:
HENPEPBIBHOCTh MOYJIS, JIOKaJIbHasi OrPaHUYEHHOCTb, CBOMCTBO YCTOMYMBOCTH.
Apudmerndeckre onepauy ¢ HempepbIBHBIMU QyHKIMSIMUA. HenpepbIBHOCTD CI0XKHOM 1
oOpaTHON (QyHKIIUH.

17. IlepBas Teopema Beliepiirpacca (00 orpaHMYeHHOCTH HEMIpepbhIBHOM (yHKIMN). BTopas
Teopema Beliepmrpacca (o HanOoIbIIEM U HAUMEHBIIIEM 3HAYCHUH ).

18. IlepBas u BTOpas reopems! bosbiano-Korm o npoMexxyToUHbIX 3HaUE€HUS HEPEPHIBHOM
¢byukun. Teopema o cyiecTBOBaHHH 00paTHOW QyHKIUU.

19. Teopema Kantopa o paBHOMEpHOI HETIPEPHIBHOCTH.

20. IMonsaTus mpou3BogHOH, MU depeHpyeMocTH, nuddepeHimana GyHKIUH.
['eomeTpuueckuii cMbICI IPOU3BOIHON U MU depeninana. CpaBHEHHE MOHATUI TPOU3BOIHON U
nuddepeHITpyeMOoCTH.

21. OgHocTopoHHME POoN3BOAHbIEe. CpaBHEHHE MOHATHI HEMPEPHIBHOCTH U
muddepennrpyemoct. Kputepuit muddepeHumrpyeMocTs (B TEpMUHAX HEMPEPHIBHOCTH

Qg depeHIaIbHO-Pa3HOCTHOTO OTHOILICHHS).

22. uddepeHnnpoBanue INHEHHON KOMOWHAIINN, TPOU3BEACHUS U YaCTHOTO ABYX (DYHKITHI.
23. IuddeperurpoBanue o0OpaTHON U ca0xKHON GyHKIMHU. UHBapHaHTHOCTH (POPMBI 3aITUCH
nepBoro auddepeniuana.

24. BbIBOJ IPOM3BOIHBIX AJIEMEHTAPHBIX (PYHKIIUH.



25. IIpousBoankie u U dhepeHInanbl BBICIINX NOpsAAKoB. Berancnurensnas Gpopmyna amst
BhICIINX U epeHnraioB. Y cIoBre HHBAPUAHTHOCTH BhICITUX TU(GEpeHITHATIOB
OTHOCHUTEIIHO 3aMEHbI IEPEMEHHOM.

26. ®opmyiel JIerionuna (Boiciiee nudepeHIInpoBaHie MPOU3BEICHUS U CIIOKHON (DYHKITUN).
27. Teopema @epma 06 sxcTpemyme pyakimn. Teopema JapOy 0 mpoMeKyTOUHBIX 3HAUEHUSIX
MIPOU3BOTHOA.

28. Teopemsl Pons, Jlarpanxa, Kommm.

29. IlepBoe npaBunoJlonurans BeIYUCIECHUS MPEIEIOB

30. Bropoe npaBuinoJlonuTtans BEIYUCICHUS MTPEIETIOB

31. Muorounen Telnopa. ®opmyna Teitnopa ¢ ocrarounsiM wieHoM B (hopme [leano.
EnuHCTBEeHHOCTD NpeACTaBiIeHUs] (PYHKIIUHA MHOTOUJICHOM.

32. ®opmymna Telnopa ¢ ocTaTOUHBIM WieHOM B popMmax, Ko, JIarpanxka.

[1aTh OCHOBHBIX paznoxenuii mo Gopmyne Teinopa.

33. UnTepnonsuuoHHbIi moauHoM Jlarpanxka. OneHka morpentHoCTH HHTEPITOJISALINH.

34. Kpurtepuii moctossHcTBa PYHKIUH. Y CIIOBUE CTPOTOM MOHOTOHHOCTH (DYHKITMH HA
nmpoMexyTke. MOHOTOHHOCTbH B TOUKE.

35. JlokanbHbIe IKCTpeMyMbl (DYHKITUMH, UX BUIbl. HeoOXoanmoe ycioBue J0KalIbHOTO
sKcTpemyMa. JlocTaTouHble yCIOBUS IOKATHHOIO SKCTpeMyMa B TepMuHax 1-0if mpon3BOIHOIM,
2-0l IPOU3BOTHOM, N-TOM MPOU3BOAHOM.

36. Beimykibie pyHKIMH, BUABI BRITYKIOCTH. J{0CTaTOYHOE YCIIOBUE CTPOTrOM BBITYKIOCTH
¢ynkuuu. Pacnonoxenne rpaduka BRITYKIONH (YHKIIMA OTHOCUTENIFHO KacaTeIbHOM.

37. HepaBenctBo Uencena. HepaBeHCTBO MeX Ty cpeIHUM apu(PMETUUECKUM U CPETHUM
FE€OMETPUUECKHM.

38. Hepasencrtsa lOnra, I'énbuepa, Komm-bynskoBckoro, MUHKOBCKOTO.

39. Touku nepernba ¢pynknun. Heobxonumoe ycnosue neperuda. Jfocratounoe ycioBue
neperu6a. Pacnonoxenue rpaduka GyHKIIMN OTHOCUTENBHO KacaTeabHOU B TOUKE rmeperuoa.
40. Ionsitue 6a3w1. [Ipumepst 6a3. [Ipenen uncnoBoii pyHnkuu mo 6asze. CBoiicTBa
(byHKUMH,IMEIOLINX Mpeae 1o 0ase.

41. Kpurepuii Komu cymectBoBanus npenena no 0ase.

42. CuerHo-nopoxacHublie 6a3bl. [Ipenen ['eline mo 6aze. DKBUBaJICHTHOCTh MOHITUH

npexaenarno ['eitne u mo Komm B ciiydae cCu€THO-TIOPOXKACHHBIX 0a3.
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43. Onpenenenue unterpaina Pumana. Materpan Pumana kak npenen no 6aze. OrpaHUueHHOCTb
UHTETpUpYyeMOi (yHKIUH.

44, NnTerpanbHble cyMMbl JlapOy u ux cBoiicTBa: cpaBHeHue cymMmMm Pumana u [apOy, cyMMBI
HapOy xak TouHble rpanu cyMM PruMana, nosenenue cymm lapOy npu u3MenbueHuu pa3oueHus,
cpaBHeHHe cyMM JlapOy [uis 1r00bIX pa3OueHU.

45. Kpurepuii unterpupyemoctu Pumana.

46. HTerpupyeMocTh HepepbIBHOM (DYHKIIMU U (YHKLIUHU ¢ KOHEUYHBIM YHCJIOM TOYEK pa3phiBa.
47. InTerpupyeMocTh CI0XKHOU pyHKIMH. AprudMeTndecKue orneparim ¢

UHTErPUPYEMBIMU( YHKIHSIMU.

48. Bepxuuii n HrxHANA nHTETrpaitsl JapOy. MuaTterpans JapOy kak npeaenst cymm lapOy.
Kpurepuii unTerpupyeMocT (pyHKIIMHM B TEpPMUHAX paBEHCTBA e¢ uHTerpaios [lapOy.

49. OcHOBHBIE CBOMCTBA ONPENIEICHHOTO HHTETpaIa: HTETpall OT SAMHUIIBI,
MOHOTOHHOCTb,JINHENHOCTD, alTUTUBHOCTb.

50. [epBas TeopemMa o cpeTHEM 3HAYCHUH.

51. UnTerpan c nepeMeHHbIM BEpXHHUM NpesenoM. HenpepbIBHOCTh HHTETpaia 1o
BepxHeMympezeny. uddepenurpoBanie HHTErpaia o BepxHemy npeery.

52. Bropas Teopema 0 cpeJHeM 3HAaUEHHH.

53. ®opmyna Hetorona-JleliOanma. 3aMeHa NepeMeHHON U MHTETPUPOBAHUE TI0 YacTsIM B
OINpPEAEICHHOM MHTErpase.



54. ®opmyna Teitnopa ¢ 0cTaTOYHBIM YWICHOM B HHTErpaibHOM hopme. HTErpanbHbIe
HepaBeHcTBa ['enpaepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoOCcTBeHHOTO MHTErpana. @opmyna Herotona-JleliOnuna mis
HECOOCTBEHHOTO MHTErpaa.

[Tpr3HaKK CXOAUMOCTH UHTErPAJIOB OT HEOTPULATEIbHBIX (YHKIHH.

56. Kputepwuii Ko cxoauMoctu HecoOCTBEHHOT0 HHTETpasia. AGCOTIOTHO CXOAAIINECS
uHTerpaisl. [IpusHaku AGens u Jupuxie cXoquMOCTH HECOOCTBEHHOIO HHTErpaa.

57. IloHATUS METPUYECKOIO U HOPMUPOBAHHOT'O IPOCTPaHCTBA. OTKPBITHIE U 3aMKHYThHIE
MHOX€ECTBa B METPUUECKOM IIPOCTPAHCTBE, UX CBOMCTBA. CBA3b MEXKYy OTKPBITHIMU U
3aMKHYTBIMH MHO>KECTBAMH.

58. Ilpenen no 6a3e GyHKIMU CO 3HAUCHUSMHU B METPUYECKOM IIpocTpaHcTBe. CBONCTBA
bynkuunit, umeromux npeznen. [pegen nocnenoBarensHocTH. Ipenen GyHKIMM B TOUKE.

59. Ilonnble MeTpuyeckue nmpoctpancTsa. [Ipunuun nonHots!l Kanropa. I[Tonnpocrpancrea
nosiHoro npocrpancrsa. Kpurepunii Komu cymecrsoBanus npenena.

60. IIpenkomMmakTHbIE MHOKECTBA B METPUUECKOM IpocTpaHcTBe. Kpurepuii
penKoMIakTHocTuXaycaopda.

61. KomnakTHbIE MHOKECTBA B METPHUUECKOM IIPOCTpaHCTBe. Kpurepuii KOMIIakTHOCTH
METPUYECKOTr0 pocTpancTBa. Kpurepuii KOMIAaKTHOCTH MHOKECTBA B [IOJTHOM METPUYECKOM
npoctpaHcTBe. KomnakTHble MHOXKecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPHITHIL. KOMIAKTHOCTH B TEpMUHAX IEHTPUPOBAHHBIX
CHCTEM.

63. HenpepbiBHBIE 0TOOpaKEHHUS METPUIECKUX MPOCTpaHCTB. [Ipoobpas oTkpeITOro 1
3aMKHYTOT'O MHOKECTBA IPU HEMPEPHIBHOM 0TOOpaskeHNH. HerpepbIBHOCTD CIIOKHON (DyHKIMH.
64. HenpepriBHBII 00pa3 kommakTa — koMnakT. Teopemsr Beliepmtpacca. JInneitHo
CBSI3HBIEMHO’KECTBA B METPUYECKOM IIpocTpaHcTBe. HenpepbiBHbIM 00pa3 IMHEHHO-CBSI3HOTO
MHO’KECTBA — JIMHEHUHO-CBSA3HOE MHOXECTBO.

65. Teopema Kanropa o paBHOMEpHOI1 HEMPEPHIBHOCTH.

66. [ToraTue Tomomornaeckoro mpocrpancTsa. OKpecTHOCTH, BHYTPEHHHUE TOUKH, TIPE/ICTbHbIC
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHHE, 3aMKHYTO€ MHOXKECTBO, 'paHua. [Ipesnen no 6aze
(GYHKIIMM CO 3HAaYEHUSIMU B TOTOJIOTMYECKOM IpocTpaHcTBe. HenpepbiBHbIE
0TOOPaKEHUATONOJIOTMYECKHX pocTpaHCcTB. [loHsTHE TOMeoMopdu3Ma.

67. UacTHbIC IPOU3BOIHBIC, AU PEepeHIIUPYEeMOCTb, Tuddepennunan GpyHknuu. Kpurepuit
muddepentmpyemoctu. Jloctarounoe ycnosue auddepeHunpyeMocTi GyHKIUH.

68. Teopema o muddepernnpoBanmn croxxHOU QyHKIMH. IHBapraHTHOCTH (hOPMBI
nepsoroaudepennunana. [Ipasuna nuddepeHupoBaHus.

69. [IpousBoaHas 1o HanpasieHuto. [ pagueHt.

70. YacTHbIe IPOM3BOIHBIE BBICIINX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHbBIX
npou3BoHbIX. HenpepbiBHO nuddepeHnmpyeMbie QyHKIUH.

71. Iuddeperunansl BHICIINX MOPAAKOB. BeruucnutensHast Gpopmyna st

QG GepeHIMaIOBBhICIINX MTOPSIKOB. Y CJI0BUE HHBAPUAHTHOCTH BBICIINX U (HEpeHIINaTOB
OTHOCHUTEJIBHO3aMEHBI IEPEMEHHBIX.

72. ®opmyita Teiinopa ¢ ocTaTodHBIM WieHOM B (hopme Jlarpanxka u B popme [leano.
DopMyTaKOHEYHBIX IIPUPALICHUN.

73. JlokanbHBIE SKCTpeMyMbI (DYHKIIHIT MHOTHX TIepeMeHHBIX. HeoOxommumoe yciioBue
’KcTpeMyMa. J[ocTaTouHoe ycioBHE IKCTpEMyMa.

74. HesBHas ¢pynkuus. Teopema o HesiBHOM QyHKIIUM.

75. Cucrema HesaBHbIX QyHKIMH. Teopema o cucreme HesiBHBIX (DyHKIMNA. CylecTBOBaHUE
oOpaTHON (QyHKIIUH.

76. YCII0BHBIE SKCTPEMYMBI (QYHKIIMI MHOTHX ITepeMEeHHBIX. MeTo MHOXKUTeNeH Jlarpanika.
HocraTtouHoe ycioBue 3kcTpemyMa B Metojie Jlarpanxa.

77. Iuddepenuupyemsbie oTodpaxxkenus. Marpuia Skoou.

78. TIpuHIUT CKUMAFOIIIMX OTOOPAKCHHIMA.
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79. Yucnoroii psan u ero cymma. Kpurepuit Ko 1 Heo0xo1uMoe yclioBUE CXOANMMOCTH PsJia.
OO01ue cBOMCTBa CXOAAIIMXCS PAJIOB: CXOAUMOCTD PsJia U €ro OCTaTKa, JIMHEWHas onepanus ¢
psAaMH, COYETATEIbHOE CBOMCTBO psja.

80. IIpu3Haku CXOAMMOCTHU PAOB C HEOTPUIATEIHHBIMH WICHAMH: OOLIHI KPUTEPHIA
CXOJIMMOCTH, TpU3HaKHU cpaBHeHMs, Komu, Jlanam6epa, Kymmepa n Paabe. HTEerpanbpHbIif
npusHak Konm-Maxknopena. CxogumocTs psajga Pumana.

81. ®opmyina cymmupoBanus Ditiepa. [locrosiHHas Diinepa.

82. IIpuznak EpmakoBa CX0UMOCTH PSIIOB C HEOTPULIATEILHBIMHU YWICHAMHU.

83. Ilpusnakwu Jleiionuna, Adens u Jlupuxiie s Mpou3BOIbHBIX YUCIOBBIX psAAoB. OleHKa
ocratka psaa Jleitouuna.

84. AGcontoTHAs U YCIOBHAs CXOAMMOCTH psA10B. [IepecTaHOBKA UI€HOB B a0COJIIOTHO
CXOJSIINXCS pAsax.

85. YMHOkKeHHe aOCOIIOTHO CXOIAIIMUXCS PSIOB. Y MHOKEHHE YCIIOBHO CXOISALIMXCS PSIIIOB.
86. beckoHeuHbIE TPOM3BECHHS 1 UX CBS3b C psiAaMu. AOCOIIIOTHO CXOAAIINECs OECKOHEYHbIE
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-(QyHKIUH.

87. PaBHOMepHAs 1 TOTOYEYHASI CXOIUMOCTD MTOCIIEI0BATEIBHOCTH (DYHKIUN. MeTpHUeCKHii
KpuTepuii paBHOMepHOH cxoaumocTtd. Kpurepuit Komm paBHOMEpHOI cxoqumMocTu
nocjenoBaTenbHOCT! QyHKIMKA. HerpephIBHOCTS NpeaeTbHON (BYHKIINH.

88. IIpu3nak J{luHu paBHOMEPHOMN CXOAMMOCTH MOCII€A0BATENbHOCTH (DYHKLUH.

89. IIpenenpHBIN ITEpex o1 MO/ 3HAKOM MHTETpajia M MPOU3BOIHOMN /IS TOCIEI0BATEIIEHOCTH
byHKIHHA.

90. PaBHOMepHAs U TOTOYEYHAs] CXOAUMOCTh (pyHKIIOHABEHOTO psina. Kpurepuit Komm u
HE00X0/1MMOe YCIIOBHE paBHOMEPHOH cxoaumMoctu psija. [Ipusnak Belieprurpacca paBHoMepHOM
CXOAMMOCTH (PYHKIIMOHAIBHOTO psifa. HempepbrIBHOCTH CyMMBI psifa.

91. IIpusznaku AGens u Jlupuxiie paBHOMEPHOU CXOIUMOCTH (YHKIIMOHAIBHOTO psijia.

92. INounenHoe nudpepeHpoBaHNE U HHTETPUPOBAHNE (PYHKIIMOHATHHBIX PSIOB.

93. CrenenHoii psn. [lepsas Teopema Abens. Paanyc n uHTEpBai CXOAUMOCTH CTEIIEHHOTO
pana. @opmyia Komn-A namapa.

94. HenpepbIBHOCTh CYMMBI CTENIEHHOTO psja. Bropas teopema Abens. uddepenunpoBanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. INonsarue aHanmuTHYeCKON PYHKIIMHU. AHATUTUYHOCTb CyMMBbI CTEIIEHHOT'O Psijia.
EnMHCTBEHHOCTDH NpeACTaBICHUS AaHATTUTHYECKON (DYHKIIUU CTETIEHHBIM PSIOM.

96. Psan Teitnopa. Kputepuii npencraBnenust QyHKIUHM CTEIEHHBIM psiioM. JlocTaTouHoe
YCIIOBUE aHAIUTUYHOCTU. AHATUTUYHOCTh OCHOBHBIX JIEMEHTApHBIX QyHKIUH. [19Th OCHOBHBIX
pa3I0KEHUI B CTEIIEHHBIE PSI/IbIL.

97. IlpuHIUT €MUHCTBEHHOCTH [T aHATMTHYECKUX QyHKIWN. [loHATHE aHATUTHYECKON
(bYHKIIMHM KOMIUIEKCHOTO iepeMeHHoro. KomruiekcHast 3kcrioHeHTa 1 e¢ cBoiicTBa. PopMyIisl
Diinepa.

98. Annpokcumanus HenpepbIBHBIX (pyHKIUH. Teopema CToyHa. ANmpokcuManus
HENpPEepBIBHBIX QYHKIHH aireOpandecKUMH U TPUTOHOMETPUYECKUMU MHOTOUYJIEHAMH.

99. CkanspHoe npousBefieHne GyHKINNA. AGCOIIOTHO U KBaJPaTHYHO UHTETPUPYEMbIE
byHK1MH, cBsI3b Mexxy HUMU. HepaBencTBo Komn-bynsikoBckoro. Hopma Gynkumu.
CX0IMMOCTb B CpeJHEM KBaPaTUYHOM. ATIIPOKCUMAIUS CTYIIeHYaThIMU GyHKIUAMU (Oe3
JoKa3zarenbcTBa). TpuroHomerpuieckas cucrema (QyHKIMM U €€ CBOMCTBA: OPTOrOHAJILHOCTD,
MOJTHOTAa B PABHOMEPHOM U CPEIHEM KBAAPATUYHOM MPUOTMKEHUSX.

100. HeoOxoaumoe ycinoBHe pa3nokeHus (PyHKIIMHY B pABHOMEPHO CXOISAIMNACS
TpuroHoMmerpuueckuii pan. [onstue psana @ypre. Kommnekcnas 3anucs psaa @ypse. Pag
®yphbe B cilydyae IPOU3BOILHOIO HHTEPBAIa.

101. Hopma TpuroHoMeTpru4ecKoro noJiuHoMa. BeipaskeHue cpeiHero KBaJipaTHaHoro
OTKJIOHEHUS (YHKIIMH OT TPUTOHOMETpHUecKoro noauHoma. Toxaectso beccens.



MuHHMaIbHOECBOWCTBO YaCTHYHBIX CyMM psia Dypowe. Paznoxenue pynkumu B psn Oypobe,
CXOAALIMICA B CPEAHEM KBaJPaTHUHOM.

102. HepaBenctBo beccens. Paperctso [lapceBans. 3aMKHYTOCTh TPUTOHOMETPHIECKOM
cucteMbl GyHKIMNA. OTHO3HAYHOCTH OnpeAeaeHus QyHKIUN CBOUM psioM Dypsbe.

103. Teopema Pumana o crpemienuun ko3 punneaToB ypbe K Hyt0. HTErpanbHoe
IIPEACTABJICHUE YaCTUYHBIX CyMM psna Pypee. Anpo upuxie u ero CBOMCTBa.

104. [Mpuznak Juau cxomumoctu psna @yprwe. [lorouednas cxoauMocTs psiia Dypbe KycouHo-
TITAKAX (PYHKITHH.

105. Pa3znoxeHue cuHyca B OECKOHEYHOE ITPOU3BEICHNUE.

106. PaBHomepHast cxonuMocTh psiga Pypbe HeNpephIBHBIX KYCOYHO-TIAAKUX (DYyHKITHA.
NurterpupoBanue psagoB Oypsbe.

107. CemeticTBa (pyHKIHIA, 3aBUCSAIINX OT apaMeTpoB. [loTroueunas u paBHOMEpHas
CXOAMMOCTb. JlocTaTOuHOE YCIIOBUE PAaBHOMEPHOU CXOAUMOCTH. MEeTpUYEeCKUM KpUTEPHil
pPaBHOMEPHOW CXOUMOCTU. PaBHOMEpHAst CXOAMMOCTh CeMelicTBa (DYHKIIMN Ha SI3bIKE
nocienoBarenbHocTel. HempepbIBHOCT NpeaeabHON (YHKIUY.

108. CobcTBEeHHBIC HHTETPAJIBI, 3aBUCAIINE OT TAPAMETPOB, C IIOCTOSTHHBIMU MTPEIeTIaMH
uHTerpupoBanus. [IpenenpHplil nepexoa no napaMeTpy 1oJ| 3HaKOM HHTerpana.
HenpepeiBHOCTS MHTETpasia o napamerpam. {uddepenimpoBanue 1 HHTErpupOBaHNE
MHTErpaja Mo napaMeTpy B Cilydae MOCTOSHHBIX MTPEIEIOB MUHTEIPUPOBAHHUS.

109. CobcTBEeHHBIC HHTETPAIIBI, 3aBUCAIINE OT TAPAMETPOB, C IEPEMEHHBIMU TIPEIeITaMU
uHTerprupoBanus. HempepbIBHOCTh MHTETpasia 1o napamerpam. Juddepennuponanue
MHTETpaJia 1o rnapameTpy B ciayyae epeMEHHBIX NPEAEI0B UHTEIPUPOBAHMUS.

110. HecoGcTBeHHbIE MHTETpalIbl, 3aBUCAIIME OT apaMeTpoB. [loToueunas u paBHOMepHas
cxonumocts. Kpurepuit Komm n npusnak BeliepmTpacca paBHOMEPHOM CXOOUMOCTH
UHTErpaa.

111. ITpusnaku AGens u Jupuxie paBHOMEPHOI CXOUMOCTH HECOOCTBEHHBIX UHTETPAJIOB,
3aBUCSIINX OT IapaMeTpPOB.

112. HenipepbIBHOCTH HECOOCTBEHHOTO HHTETpaIa 1o napamerpam. Juddepennmpopanue u
UHTETPUPOBAaHNE HECOOCTBEHHOTO MHTETpaja Mo MapaMeTpy.

113. l'amma-pynknus u 6eta-pyHKIHs. MHOKECTBA CXOTUMOCTH DHIIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenne ramma-¢GyHKINN B O6CKOHEUHOE POU3BEICHUE.
114. CpoiicTBa ramma-(pyHKINU: GopMyJia MOHMKEHUS, aHATUTHUECKOE MTPOJOJKEHHE raMMa-
(GYHKLINU B KOMIUIEKCHYIO TJIOCKOCTb, (hOpMYyJia TOTOJIHEHHS.

115. CpoiicTBa ramma-(yHkuuu: popmyna yasoenus Jlexanapa, popmyna ymHoxkeHus ['aycca
(6e3 nokazarenbcTBa). CBA3b MEXKY SiJIEPOBBIMU UHTETPAIlaMHU.

116. ®opmyna CtupnuHra.

117. Ionstue unterpana ®ypoe. UnterpanbHas popmyna @ypee. KommuiekcHas 3anuch
unrerpaina Oypee. [Ipssimoe u obpatHoe npeodpazoBanne ypbe. DopmMyIibl 0OpalieHus.
118. CaoiicTBa npeobpazoBanus Oypbe: TMHEHHOCTh, OTPAHUYEHHOCTh, HEMPEPBHIBHOCTb.
[TpeoGpaszoBanue @ypbe Npon3BoIHON. CBsI3b MEXKTY IIaJIKOCTHIO (PYHKIIUU U CKOPOCTHIO
yObIBaHus e¢ npeodpazoBanus Oypoe. [IpousBoanas npeodbpazoanus Oypee.

119. IpeodpazoBanue Oypre 6eckoHEUHO UG PEPEHITUPYEMBIX OBICTPO YOBIBAOIIHMX ()YHKITHH.
®opmyna [Inanmepens. [IpeobpazoBanue @ypbe CBEPTKU HYHKLIUH.

120. ITonsiTHe aCUMIITOTHYECKOH MOCIIEIOBATEILHOCTH H ACUMITOTHYECKOTO Pa3JI0KCHHUS.
ENMHCTBEHHOCTh aCHMIITOTUUYECKOTO pa3iiokeHus. Onepanuu co CTENEHHBIMU
ACUMITOTUYECKUMH pAaMH: apu(MeTHYecKre Onepalny, NOWIEHHOE HHTETPUPOBAHNE U
mddepeHpoBaHme.

121. ®opmyna cymmupoBanus Ditnepa-MakiopeHa.

122. Jlemma Barcona.

4 cemecTp

123. Buytpennsis u BHewHss1 Mepa JKopiaHa 1 MX CBOMCTBa.

124. Kpurepuii uamepumoctu MHOKecTBa 10 JKopaany. CBOHCTBa H3MEPUMBIX MHOXKECTB.



125. CgoiictBa Mepsl JKopraHa: KOHEUHast al/TATUBHOCTb, MEPa MPSIMOTO IPOU3BEICHHS
MHOXecTB. Mepa rpaduka HenmpepbIBHON Ha KOMIAKTE (DYHKIIHUH.

126. Onpenenenue kparnoro uHTerpaina Pumana. Materpansubie cymmsl JlapOy 1 ux cBOMCTBA.
Kpurepuii uHTErppyeMOCTH.

127. NaTerpupyeMocTs HenpepbIBHBIX (QyHKIMNA. CBsI3b MEXKIY HHTETPUPYEMOCTBIO U
OIPaHUYEHHOCTBIO.

128. NaTerpupyeMocThb pa3pbIBHBIX (DYHKIUIA.

129. Yetbipe 0CHOBHBIX CBOMCTBA HHTErpaia. MiHTerpanbHas Teopema o CpeHeM.

130. Cenenue ABOMHOTO HHTETpasia K IOBTOPHOMY.

131. CBenenue KpaTHOTO HHTETPaJIa K IIOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B IBOWHOM HUHTETpaJe.

133. OnpeneneHne HeCOOCTBEHHOTO KpaTHOTO HHTErpajia. HecoOcTBeHHBIE MHTETPAJIbI OT
HEOTPULIATENIbHON (YHKIIUU.

Heco6cTBeHHBIN KpaTHBINA HHTErpall CXOAUTCS TOTJa U TOJIbKO TOI'/1a, KOria OH a0COJIOTHO
CXOJITUTCSL.

135. JInuna KpuBOW. AIIMTHBHOCTH JJTMHBL. BeraucnurensHast opmysna s JJTHHBI
HenpepbIBHO auddepeHnnpyemoit KpuBoii.

136. KpuBosinHeiiHble HHTErpalibl IEPBOrO PO/a U UX CBOWCTBA. BriuncnutensHas popmyna.
137. KpuBosmHeHbIE HHTErpalibl BTOPOTO POJIa U UX CBOICTBA. BorunciurensbHas popmyia.
138. ®opmyna ['puna.

139. YcnoBust HE3aBUCHMOCTH KPUBOJIMHEHHOTO MHTETpaia OT IyTH HHTETPUPOBAHHSL.
Kpurepuii nonHoro auddepennunana B OqHOCBA3HOM 001acTH.

140. ITepBas kBagpaTruHas Gpopma nmoBepxHoCcTH. [Lmomans moBEpXHOCTH.

141. OpuenTanus noBepxHOCTH U e¢ Kpas. KycouHo-Taikue HoBepXHOCTH.

142. TToBepXHOCTHBIE HHTETPAIIBI IEPBOTO U BTOPOTO poJia. Beraucnurensueie GopMyIibl.
143. ®opmyna Crokca.

144. Bexropnas TpakToBKa popmyiel CTokca. ['eomerpuueckoe onpeaeneHne poropa
BEKTOPHOTO MOJIS.

145. ®opmyna [Maycca-Octporpaackoro, €€ BEKTOpHas TpaKTOBKa. I eomeTpruyeckoe
oIpeJieJIeHUe TUBEPreHIIMH BEKTOPHOTO MOJIS.

146. TTonmunuHelHHBIE aHTHCUMMETPUYHBIE POpMEIL. BHemHee npoun3BeaeHue GopM U ero
CBOWCTBA.

147. Tuddepennmansasie popmbl. Oneparuy BHeIHero auddepeHuupoBaHys U IepeHoca
¢$bopM, UX CBOMCTBA.

[Tonsitue MHOTO0Opa3us. OpueHTAIMs MHOTO0Opa3us U ero kpas. UuTerpupoBanue

muddepeHInanbHBIX GopM Ha MHOToOOpa3uu. O6mas popmyna Crokca (6€3 10Ka3aTeabCcTBa
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