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1. ey ocBOCHMS AUCHMILIMHBI

[lensiMu OCBOEHUSI IUCLUUIUIMHBI (Monyns) «Maremarnyeckuil aHaius3» - O3HAKOMIIEHHE C
(dbyHIaMeHTaIbHBIMU METOJaMH HCCIIEOBAHUS NEPEMEHHBIX BEJIMYMH MOCPEICTBOM aHAM3a OCHOBY
KOTOPOTO COCTaBIsECT Teopus AUQPPEPEeHINATLHOT0 W HHTErpanbHOro wucuucieHus. OObekTaMu
W3Yy4YeHMs] B JAHHOW TUCIHUIUIMHE SBISIOTCA, Mpexe Bcero, GpyHkuuu. C UX MOMOIIBI0 MOTYT OBITh
copMyIHpOBaHBl KaK 3aKOH TPHUPOJBI, TaK M Pa3HOOOpA3HbIE IPOLECCHl, MPOUCXOJAIINE B
SKOHOMHUKE, Mpupojae, TexHuke. Orcroa 0ObEeKTHBHAs BaKHOCTh MaTEMaTHYECKOrO aHajiu3a Kak
cpenctBa u3ydeHus QyHKumid. JucnurumHa «MareMaTHdecKud aHaM3» OTPaKaeT Ba)XKHOE
HaIlpaBJICHUE Pa3BUTHUSl COBPEMEHHOM MAaTE€MAaTHUKE, B HEM paccMaTpUBAaIOTCS BOIPOCHI, CBA3aHHBIE C
METOZOM BBIYMCICHUH. 3aJaud Kypca pPa3BUTh MaTeMaTHUECKUl Kpyro3op CTyAeHTOB. OOyduTh
CTYJICHTOB Ba)KHEWIIUM TEOPETUYECKHM IIOJOKEHUSIM MATEeMaTHYECKOr0 aHaJIn3a, aHAJIUTUYECKUM
METOAaM, BbIpA0OTaTh y HUX HABBIKM PEHICHUS KOHKPETHBIX 3a1ay, TPeOyIOIUX, HCCIIEIOBAHUS
(GyHKIUH, CBSI3aHHBIX C HUMU BEJIHYHUH.

2. Ilepeyenb npogeccnoHANbHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBbIX (PYHKIMH U TPYAOBBIX QyHKUMIA,
COOTBETCTBYHOIIMX PO ecCHOHAILHOII 1eATeTbHOCTH BbIIIYyCKHUKOB

Ne Kon HaumeHnoBanue 0061acTv mpoheCCUOHATBHOM ACSITEIBHOCTH.
n/m npodeccuonanpHoro | HanmeHoBanue npodeccuoHaIbHOTO CTaHIapTa
CTaHIapTa

01 O6pazoBanue 1 HayKa

1. 01.001 [Ipodeccrnonanpueiii ctannapt «llegaror (megarorudeckast AeATETbHOCTh B
cdepe IOIIKOIBHOr0, HA4ajIbHOTO OOIIEro, OCHOBHOI'O OOINEro, CPeIHEro
obuiero oOpa3oBaHusi) (BOCHHUTATENb, YIUTEIh)», YTBEPKIACHHBIA MPUKA30M
MuHuCTEepCTBa TPyIa U COMUANTBHOM 3amuThl Poccuiickort @enepamnuu ot 18
okts6pss 2013 1. No 544u(zapermctpupoBaH MHHUCTEPCTBOM FOCTHIMH
Poccuiickoit deneparuu 6 nexabps 2013 r., perucrpannonssiii Ne30550), ¢
HW3MEHEHNEM, BHECEHHBIM NpHKa3oM MHUHHCTEPCTBAa TPyAa M COLMAIBHON
3amuTsl PO ot 5 aBrycta 2016r.Ne422H (3apeructpupoBan MUHHCTEPCTBOM
toctunmn PO 23 aBrycra2016r., perucrpannonnsiii Ne 43326 )

2. 01.003 [Mpodeccuonanbupiii cranmapt «llegaror MOMOJHUTENILHOTO O0Pa30BaHUS
JeTell W B3pOCIbIX», YTBEP)KICHHBIH NpHKa3oM MHHHCTEpCTBAa TpyAa H
couuansHoi 3ammtel PO or 5 mas 2018r. Ne 298u (3apeructpupoBan
MununctepctBoM roctuin PO 28 asrycra 2018r., perucrpannonssiii Ne
52016)

3. 01.004 [podeccnonanbheiii cranaapt "[legaror npodeccuoHATEHOTO 00Y4eHUS,
pohecCHOoHaIBbHOTO 00Pa30BaHuUs

Y AOTIOTHUTENHHOTO PO ECCHOHAIBHOTO 00pa3oBaHus", yTBEPKICHHBII
pHKa3oM MUHHUCTEpPCTBA Tpya

U corrabHON 3amuThl Poccutickoit @exeparun ot 8 ceHtsiops 2015 . Ne
608u

(3apeructpupoBan MUHHUCTEPCTBOM FOCTHITHN Poccuiickoii @enepamnmm 24
centsi0ps 2015 r.,

peructpaonHbiii Ne 38993)




3.Mecto aucuuminHbl B crpykrype OIIOII 6akanaspuara

JlucuuniauHa SIBJISICTCS OJHOM W3 OCHOBHBIX JUCHMIUIMH 0a30Boil (oOmienpodeccuoHalIbHON)
9acTH NPO(EeCCHOHATBHOTO IMKJIAa y4eOHOTo IIaHa MOArOTOBKM OakaiaBpa 1o HampasiieHuo 44.03.05.
Ilenaroruvyeckoe oOpa3oBanue (¢ AByMS MNpPoPuUIASAMH TOATOTOBKH) MNPO(PHUII0 MOATOTOBKH
«Martematuka». «MHpopmatuka» JucuuniamHa «MaTeMaTHYeCKUil aHaIU3» SIBISETCS JIOTUYECKUM
MIPOJIOJKCHUEM Kypca dJIEMEHTapHON MareMaTHKU. J[7s ee u3ydeHuss He0OXOAUMBI 0a30BbIC 3HAHUS:
anreOppl, 2JIeMEHTapHbIX (yHKIMH, ymenue nuddepennuponBarb. JlaHHas JUCHUIUIMHA SBISICTCS
MPEAECTBYOLIEN Uil U3YUEHUS CIEAYIOINX JUCUUIUIMH: « Teopust BEpOATHOCTEN, MaTEMATHYECKAS
CTaTHCTUKA,  CIIy4ailHbIE  MPOLECChI»,  «AHamUTU4YeCKass  reomeTrpus»,  «OOBIKHOBEHHBIC
muddepeHnnanbaple ypaBHEHUN, « DYHKIIMOHATBHBIA aHATU3Y.

3. Pe3yabTaThl 0CBOEHUS AUCHUILIMHBI (MO1yJs1)) MaTeMaTH4YeCKUil aHATIU3
[Ipouecc wu3ydyeHHs MOUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHUE SJIEMEHTOB CIEIYIOIINX
kommneteHIuil B coorBeTcTBrU ¢ PI'OC BO 1o janHHOMY HanpaBJIeHUIO:

Koa mn Kon v HanmenoBanue
HANMEHOBAaHHE HHAUKATOPA 10CTUKEHUS
KOMIIeTeHIINH KOMIIeTeHIINH

Pe3yabTaTsl 00y4yeHust
10 JMCIHHUIIHHE

Ynueepcaﬂbnbw Komnemenuuu

YK-1. Crnocoben | YK-1.2 [IpumeHsieT JOTH4ecKre | - OMNpEeNeNseT KIIOUEBbIE MOHITHS
OCYILIECTBIISATh (GOpMBI U TPOLIEIYPHL, CTOCOOEH | AHATUTUYECKOH ~ TeOMETpHH B
MOUCK, KPUTUYECKUH | K pediekcuu o moBoLy paMKax y4eOHOU TUCIUIUINHBI;
aHalu3 M CHUHTE3 | COOCTBEHHOM U Uy>KOH -oTOMpaeT B paMKax IpeAMETHON
uHbopMaInH, MBICITUTENILHON 1€ATEIbHOCTH. o0jacTd TEOpHUM METOAbl IS
PUMEHSTh pelIeHNs IPaKTUYECKUX 3aj1ay;
CUCTEMHBIA  TOAXO]] - IPUBOJUT IPUMEPHI MPUMEHEHUS
JUIS pelieHns JIOTHYECKHUX airedpanyeckux ¢Gopm
MOCTaBJIEHHBIX 33/1a4 U METOAOB TMpeIMEeTHON o001acTu
AHAIUTUYECKON reoMeTpud B
npodeccruoHanbHON u
MOBCEIHEBHON ICATCILHOCTH;

- KJITaccu(pULUpyeT reoMeTpudecKue
00BEKThI, MATEMaTHUUECKHE
CTPYKTYPbI U METOIbI IPEAMETHON
o0JacTy aHATUTUYECKOU
TreOMETPHY;

- KOMMEHTUPYET OCHOBHBIE
NI0JIO’KEHUS TEOPUN aHATTUTHUECKON
reOMETpHH;

-pelIaeT npeAMETHBIE 3a/1a4M Ha
OCHOBE BBIOpaHHBIX
MaTeMaTHYECKUX CTPYKTYp U
METOJI0B (POPMAJILHOTO S3bIKA
AHAJINTUYECKOU TEOMETPUH;

- KPUTUYECKH OLIEHUBAET
a/IeKBaTHOCTh U PallMOHAILHOCTb
PE3yJIbTaTOB PELLIEHUS IPEAMETHBIX
3aJ1a4 METOTaMH aHAJIUTHYECKOU
T€OMETPHH.

YK-1.6. ApryMEeHTHPOBaHHO -popmymmpyer OCHOBHBIE
(bopMupyeT COOCTBEHHOE TEOPETUUECKHE MIOJIOXKEHHS




CYXJIEHUE U OLIEHKY
nH(popMaIuu, MpUHUMAET
000CHOBAHHOE PELICHHE

AHAJIMTUYECKON reoOMeTpUn B
paMKax y4eOHOH TUCIHIUINHBI;

- OOBSICHSET CYIIHOCTH, MPUHIIMIIBI
U OCOOCHHOCTH  TEOPETUYECKUX
MOJIOKCHUN TIPEIMETHON 00JIacTh
AQHAJTMTUYECKON T€OMETPHH;

- OOOCHOBBIBACT U  IPOBOJAUT
JCKOMITO3UIIMIO PElIaeMol 3aJa4u

METOIaMU aHAJINTUYECKON
T€OMETPUH;

-BBITTOJIHSIET MPAKTUKO-
OPUEHTHUPOBAHHBIN aHaJIN3
COZAEPKAHUS OTAEIIBHBIX PA3IAEIOB U
TeEM TEOpUHU aHAJMTUYECKOM

TreOMETPUH B paMKax ydeOHOU
JIACITUTITIHBI

Oowenpogpeccuonanvnovie Komnemenyuu

OIIK-8. Cmnocoben
OCYIIECTBIISATH
NeIarOTHYECKYI0
ESITENBHOCTD Ha
OCHOBE
CIIEHAIBHBIX

OIIK-8.1.IIpumenser METOIbI

aHaJM3a HeIaroruuecKoi
cuTyanuu, npodeccHoHATLHOM
peduiexcuu Ha OCHOBE

CIICIUAJIbHBIX HAYYHBIX 3H aHUH.

--OLIEHUBACT O0ILEKYyIbTYpHOE
3Ha4YeHUE aKCMOMaTHYECKOTO
METO/la aHAJIUTUYECKOH TeOMEeTpUHU
B cuctemMe  O0mMX  METOJOB
HAY4YHOT'O ITO3HAHMS;

-00J1aJaéT yMEHHUEM KOPPEKTHO U
apryMEHTHPOBAHHO  OCYILECTBIISATh
BbIOOp MaTeMaTUYEeCKUX CPEICTB U
METOJIOB aQHAITUTUYECKON
FEOMETPUM C YYETOM pEeIlaeMbIX
npogeccuoHaIbHbIX 33/1ay;
-IEMOHCTPUPYET B nporecce
OCYIIECTBIEHUS  I€Jaroru4ecKoin
JeSITeIbHOCTH HABBIKM TTPUMEHEHHS
Oo0IMX TPHUHLUIOB U  METO/OB
AHAITUTUYECKON reOMEeTpUHU B
pelIeHnN 3azad IIKOJBHOIO Kypca
TreOMETpHH;

-aHaIM3UpyeT U OIICHUBAeT
BO3MOXXHOCTM UM TEPCHEKTUBBI
UCIIOJIb30BaHUS MeToAa
KOOpAMHAT B peleHnn
MIPUKJIaHBIX 33/1a4.

[IpodeccrnonanbHbie KOMIETEHINH

[TK-6. Ciocoben
PUMECHSTh
cIIelajIbHbIEC
NPEMETHBIC 3HAHUS
[IpY peaTn3aiuu
00pa3oBaTeNLHOTO
nporecca

[IK. -6.1. Opuentupyercst B
3aKOHOMEPHOCTSX, MPUHLIUIAX H
YPOBHAX (POPMUPOBAHUS u

peanu3anum COZIePIKaHHS
oOpa3oBaHusi B 001acTH (PU3MKH

u UH(POPMATHUKH;
CTPYKTYPY, COCTaB u
TMTAKTHYECKUE € TMHHIIBI
cofiepKaHus HIKOJIBHOTO

npeaMera  «MareMaThka» |
«H(pOPMATHKa»

[IK. -6.2. IIpumeHnsieT cnennaibHbIe
3HaHUS B 00JacTH MaTeMaTHKH W
MH(OPMATHUKH B

o0pa3oBaTenbHOM Ipoliecce

IIK -6.3.

[IpousBoaut ot6OP

BapUaTHBHOTO COZIepIKaHUs
y4eOHOro npeaMeTa ¢ y4eTOM
B3aUMOCBSI3U YpOUHOH U
BHEYpPOUHOH opM

o0y4eHus MaTreMaTuke "
nHpOpPMaTHKE




4, CTpyKTYypa M coJiep:KaHue JUCHUIIMHBI (MoayJisi) MaTeMaTuyecKuii aHAIU3
4.1. CTpyKTypa IUCHHUILINHBI (MOIYJIsI)

OO01mmast Tpy10eMKOCTh TUCIUTUTHHEI COCTABIISIET 24 3aueTHBIC eNuHUIIbI, 432 yaca.

Bun yuebHo# paboTsl Beero Cenectpe
4acoB 1 2 3 4
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=
| (p/Cew) i I
<
= JlaGopaTophsbie 3ausTus (J1ab)
S
S NunuBuayansusie 3ausatus (13)
xR
% w | 3ayer, 3auer ¢ oueHKoM, sk3ameH (KIIA)
=
=
=
;‘ § Koncynpramus k sk3ameny (Konc)
o O
= E
Is:% ® | Kypcosas pa6ota (Kp)
CamocTtosTenbHas paboTa CTYJACHTOB, B T.U. C 13 19 4 21
UCIIOJIb30BaHUEM ANEKTpoHHOT0 00yueHus (CP)
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HanmenoBanue
pa3zienoB U TeM

Bunsr yueOHOU pabOTHI, BKITFOYAS
CaMOCTOSITENBHYI0 PA0OTY CTYICHTOB H
TPYAOEMKOCTH (B Yacax)
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ycreBaeMoCTH (TI0
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Cemectp 1 82,8 | 36 32 13
Pa3zmen 1 10 15
Tema 1.1: DaeMeHTHI TEOpHU 3 5
MHOXKECTB
Tema 1.2.; JlelicTBUTEIbHBIE 2 5
yucia




Tema 1.3.; UncnoBsie pyHKIMN 5 5
Pa3nmen 2 8 16
Tema 2.1.: [Ipenen unciioBoit 3 5
MOCJICIOBATEILHOCTH
Tema 2.2:I1penesn unciioBoit 2 6
dhyHKIMH
Tema 2.2.: HenpepbIBHBIE QyHKIMH 3 5
Pasznen 3 18 33
Tewma 3.1.: [IpousBoHbIe 1 4 6
g hepeHIras!
Tema 3.2.: OCHOBHBIC TCOPEMEI O 4 6
JrddepeHnIpyeMbIx QYHKIHIX
Tewma 3.3.: [Ipasmio Jlomurans 3 5
Tema 3.4.: ®opmyna Teiinopa 2 5
Tema 3.5.: [Ipunoxenue 3 6
1 hepeHInanTbHOTO HCUNUCICHUS
K UCCIICIOBaHMIO (DYHKITHN
Tema 3.6.: O6miee oHsTHE 2 5
npezena: mpezes no 6ase
Cemectp 2 32 30 19
Paznen 1 3 8
Tewma 1.1.: HeonpeneneHHBIH 5 8
HHTErpaj
Paznen 2 16 35
Tema 2.1.: OnpeneneHHbII 4 7
HHTETpa
Tema 2.2.: HecoOcTBeHHBIE 3 7
HHTETPAITBI
Tema 2.3.: MeTpuueckue 3 7
MPOCTPAHCTBA
Tema2.4.: KOMIakTHOCTb B 3 7
METPUYECKUX IPOCTPAHCTBAX
Tewma 2.5.: HerpepsIBHEIE 3 7
0TOOpakeHHsI B METPHUECKIX
MPOCTPaHCTBAX
Paszgen 3 15 29
Tema 3.1.: [IpousBoHbIe U 5 8
i depeHnnans GyHKIHH MHOTHX
MePEMEHHBIX
Tewma 3.2.: JIokanbHbIE 4 7
IKCTPEMYMBI (DYHKIIUI MHOTHX
MEPEMEHHBIX
Tema 3.3.: HesBHble QyHKIMN 3 7
Tewma 3.4.. YcnoBHBIN 3 7
SKCTPEMYM
Cemectp 3 36 32 72
Pazgen 1 7 6
Tema 1.1.: YucnoBbele psipl 7 6
Paznen 2 13 18
Tema 2.1.: ®yHKIIOHATILHBIC 4 6
MMOCJICIOBATEIILHOCTH U PSIIBI
Tema 2.2.: CTenieHHBIC PsIBI 5 6




Tema 2.3.: Panbr dypoe 4 6
Paszgen 3 16 24
Tema 3.1.: Murerpaiisi, 4 6
3aBHCSIIHE OT MapaMeTPOB
Tema 3.2.: DiinepoBBl HHTETPAIIBI 6
Tewma 3.3.: [Ipeo6paszoBanue 6
Dypse
Tema 3.4.:AcuMnToTndeckue 4 6
pas3IoKeHUS
Cemectp 4 30 30 21
Paznen 1 7 22
Tema 1.1.:Mepa Xopnana 2
Tema 1.2.: KparHblii HHTErpan 5 10
Pumana
Pa3nen 2 13 28
Tema 2.1.: Kpussie 5
Tema 2.2.: KpuBonuHelHbIe 5
HWHTETpajbl
Tema 2.3.: TloreHnmanbHbIe 4 7
BEKTOPHBIE MOJISI
Tema 2.4.: ®opmyna ['puna 3 7
Paznen 3 14 26
Tewma 3.1.: TloBepxHOCTH 1
Tema 3.2.: TloBepXHOCTHBIC 7 8
WHTETPajbl
Tema 3.3.: ®opmyna Crokca
Tema 3.4.: ®opmyna
Octporpanckoro- I'aycca
Tema 3.5.: O61as popmyna 2 6
Ctokca

396 (136 |112

DK3aMeH

4.2. ConepxaHue TUCHUTLTUHBI (MOIYJIf)

1 CEMECTP
Pazoen 1

Tema 1.1. DneMeHTHI TEOPUU MHOKECTB

1. CRoiicTBa TEOPETUKO-MHOXKECTBEHHBIX onepanuii. @yrkinun. CBoicTBa 00pa30B | Mpo-

00pa3oB.

2. MeTon MaTeMaTH9IeCKOW WHTYKITUH.
3. MomrHocTh MHOecTB. CUETHBIE U HeCcUETHRIE MHOXKecTBa. Teopema Kanrtopa.

Tema 1.2. JlelicTBUTEIBHBIC YKCIIA
1. Moayns BemecTBeHHOTO unciia. HepaBeHCTBA ¢ MOTyIeM.

2. FCOMCTpI/I‘{CCKaH HUHTCpHpCTaAlvs BEUICCTBCHHLIX YHUCCIIL. HpeI[CJ'IBHBIe TOYKH, OTKPBITHIC




Y 3aMKHYThI€ MHOKECTBA Ha YUCJIOBOM NpsiMOi. PacimpenHas ynucinoBas npsmasi.

3. HaxoxeHue rpaneii YuCIIOBbIX MHOKECTB.

Tewma 1.3. Yucnosie GpyHKITMN

1. Yucnoseie pyHKIIMU. MOHOTOHHBIE, YETHBIE, HEUETHBIE, Iepuoarnueckue GpyHkmm. Oc-
HOBHBIE 3JIEMEHTApHbIE PYHKLUU U UX I'padUKH.

2. Pemenue (yHKIIMOHATBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

3. [TocTpoenue rpadukoB GyHKITUH.

Pazoen 2

Tewma 2.1. Tlpenen uncaoBOM MOCIEIOBATEILHOCTH

1. HaxoxeHue npeenoB YMCIOBbIX MOociieAoBaTenbHOCTeH. Tabn1ia SKBUBaJICHTHBIX T10-
ciegoBarenpHocTel. CpaBHEHME POCTa NIOCIEN0BATEIbHOCTEN.

2. [ToamocnenoBaTeIbHOCTH M YaCTHYHBIC TIPE/IeNbl. BepXHUl M HIDKHUN Tpeesbl mocie-
JIOBaTEJILHOCTH.

Tema 2.2. Ilpeaen unucioBoit GyHKIUH

1. HaxoxxaeHnue npenenoB YuciIoBbIX (GyHKIMi. Tabnuia skBuBaieHTHBIX GyHKIui. Cpas-
HEHUE pocTa QyHKIHH.

2. Pa3noxeHue OCHOBHBIX 3JI€MEHTapHBIX (PYHKIMI 10 IepBOro Nopsiika MaJoOCTH.

3. OnHocTopoHHUE npeiesbl. beckoneunble npeaesnsl GyHKIuU. YacTUUHBIE TPEeIbl,
BEPXHUU U HI>KHUHN TIPEeibl PYHKIHUH.

Tewma 2.3. HenpepbiBHbIE PyHKINU

1. UccnenoBanue pyHKIMU Ha HENpepbIBHOCTH. Kitaccugukanus Touek pa3poiBa.

2. ColicTBa HEMPEPHIBHBIX (DYHKIIUH.

Pazoen 3

Tewma 3.1. [IpousBoaubie U nuddepeHianpt

1. IlpousBoaHas GyHKINH, €€ TeOMETPUIECKUNA 1 (PU3HMUECKHUIA CMBICIT.

2. Texuuka quddepeHurpoBanus GyHKIHIA.

3. 'eomeTpryeckue NpuiIoKeHUs MPOU3BOAHON. [IprOarkeHHOEe BEIUMCIIEHNE 3HAUEHU I
GyHKIUH ¢ oMo qudGepeHIInaioB.

4. Beicune npousBoHble. Beicie nuddepennunanst. opmyna Jlelonuna.

Tema 3.2. OcHOBHBIE TEOpPEMBI 0 TUDHEPEHITUPYEMBIX GYHKIUAX

1. Teopemsr depma, Ponns, Jlarpanxa, Komm. Teopema lapOy o mpoMeKyTOUHBIX 3Haye-
HUAX IIPOU3BOJHOM.

Tewma 3.3. TIpaBuna Jlormmrais

1. ITepBoe npaBunoJlonurans

Bropoe npaswiio Jlonurans

Heonpenenennoctu qpyrux BUIOB.

Tewma 3.4. ®opmyna Teinopa

1. Pa3no)xeHue OCHOBHBIX 371eMeHTapHbIX QyHKIMi o popmyne Teitnopa. [Ipumenenue Gopmysl
Teitnopa nnst Beraucnenus npeaenon. [[pubnukeHHbIe BEIMUCISHUS C TOMOIIBI0 (hopmyliel Tewmopa.
Tema 3.5. Ilpunoxenus auddepeHInaIbHOro HCUUCIEHUS K UCCIeI0OBaHNIO (DYHKIUH.

1. HaxoxxieHue npoMeKyTKOB MOHOTOHHOCTH U JIOKAJIbHBIX AKCTPEMYMOB (DYHKITUH.

2. HaxoxaeHue riio0anbHbIX 3KCTPEeMyMOB (DYHKIIMHU, HENPEepbIBHON Ha oTpe3ke. Haxoxaenue
TOYHBIX I'paHell QyHKIUH.

3. HaxosaeHue BBINYKIIBIX (PYHKIUI U TOYEK reperuoa.

4. HepaBeHCTBO MeHceHa 1 ero NpUMeHEHNMs.

5. Acumntotsl ¢pyHkuuu. [locrpoenue rpagukoB GyHKIMNA C TOMOIIBIO IPOU3BOIHBIX.
Tewma 3.6. Obmiee moHsATHE TIpeIesa: mpeaen mo 6ase.

1. ITonstue 6a3bl. [Ipumeps! 6a3. [Ipenen uncnoBoit GpyHkiuu no 6aze. CoiicTBa PyHKIUI HMEIOMINUX
npenen no 6ase.

2. Ilpenen mo I'efine. DKBUBaNICHTHOCTD JBYX ONpPEAEICHUH Mpeiena B ciaydae CUETHO-TIOPOXKIEHHBIX
0a3. DKBUBaJIEHTHBIE 0a3bl, QUIBTPHI.

2 CEMECTP



Pazoen 1

Tema 1.1. Heonpenen€uuplii uHTErpa

1. OcHoBHeble onpeaenenust. CBOMCTBA HEOTIPEACIICHHOT0 HHTerpaia. Tabmuiia mepBooOpa3HbIX
OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

2. lnterpupoBaHuie METOI0OM 3aMEHbl M METOJIOM IOJBEIeHUS (PYHKIUH 101 3HaK AU de-peHnunana.
3. UuTterpupoBanue GyHKIUN 1O YaCTIM.

4. lnTerpupoBaHue pallMOHAIbHBIX (QYHKIMH.

5. MnTerpupoBanue 1poOHO-ITMHEWHBIX UPPALMOHATIBHOCTEN.

6. quddepennmanbupiii OMHOM.

7. aTerpupoBaHue KBaipaTUUHbIX UppaloHaibHocTell. [loncranoBku Ditiepa.

8. HTerpupoBaHye TPUTOHOMETPUUECKUX BbIpaKEHUH. Y HUBEpcaibHas TPUTOHOMETPUYECKAs
I10JICTAHOBKA.

Paszoen 2

Tema 2.1. Onpennen€Hublii HHTErpa

1. HaxosxaeHnue onpeeneHHbIX HHTErpaioB 1o ¢popmysie HeroToHa-JIeliOnuia. 3amMeHa me-peMeHHbIX
Y UHTETPUPOBAHUE I10 YACTSAM B ONPEAEICHHOM HHTETpaIe.

2. 'eomeTpuyeckue 1 (pu3NIECKUE MPUIIOKEHUS ONPEAEICHHOr0 HHTerpaia. Beruncinenue miomaaei
IUIOCKUX (PUTYp B AEKAPTOBBIX U MOJISPHBIX KOOpAUHATaX. Beiuncienue o0beMOB Tel U II0IaaeH
noBepxHocTel BpaieHus. Haxoxxienue nenrpa macc.

3. HTerpain ¢ nepeMeHHbIM BEpXHUM IpejiesioM. HenmpepbIBHOCTh HHTErpajia o BEpXHEMY Mpeeny.
JuddeperurpoBanue nHTErpaja Mo nepeMeHHOMY Mpeely.

Tewma 2.2. HecoOCTBEHHBIC HHTETPAJIBI

1. Beraucienne HeCOOCTBEHHBIX HHTETPasioB 1Mo (hopmyse Herorona-JleiibHua.

2. HccnenoBaHue Ha CXOAMMOCTb MHTETPAJIOB OT 3HAKOIMOCTOSHHBIX (DYHKIMH C 01HOM 0c000ii
TOYKOM.

3. UccnenoBanne Ha CXOIMMOCTh HHTETPAJIOB OT 3HAKOTIOCTOSHHBIX (DYHKIMK C HECKOJIBKUMH
0COOBIMU TOYKAMH.

4. ViccnenoBaHre Ha CXOAMMOCTh MHTETPAJIOB OT 3HAKoINepeMeHHbIX GyHkiuil. [IpusHaku AGens u
Jupuxiie cXOAUMOCTH HECOOCTBEHHOT'O MHTETpaa.

5. AOcomoTHas CXOAUMOCTh HeCOOCTBEHHbIX MHTerpanoB. Kpurepuii Ko cxonumoctu
HECOOCTBEHHOTO MHTErpaJa.

Tema 2.3. MeTtpudeckue npocTpaHCcTBa

1. Ilonarue metpudeckoro npoctpancTsa. [loHsATHE HOPpMUPOBAHHOTO pOCTpaHCTBA. [Iprmepsl
METPUYECKHUX U HOPMHPOBAHHBIX MPOCTPAHCTB.

2. OxpectHOCTH. OTKPBITHIE 1 3aMKHYTBIE MHOYKECTBA, CBSI3b MEX/1y HUMHU. BHYTpEHHOCTB,
IIPOU3BOIHOE MHOXKECTBO, 3aMbIKaHHE, BHELTHOCTD, TPaHUIIA.

3. Ilpenen hyHKIMH CO 3HAUEHUSIMH B METpHUECKOM TpocTpancTBe. CBoiicTBa npeaena. [Ipeaen
nociuenoBarenbHOCTU. [Ipeaen pyHKIUU B TOUKe.

Tewma 2.4. KOMITaKTHOCTh B METPUYECKHX TPOCTPAHCTBAX

1. ITonueie npoctpancTBa. [IpruMeps! MOIHBIX MPOCTPAHCTB.

2. IlpeakoMIIaKTHBIC ¥ KOMITAKTHBIE MHOKECTBa. KpHuTepuii KOMITaKTHOCTH METPUIECKOTO
npocTpaHcTBa. KOMIIAaKTHOCTh B TEPMHUHAX MOKPHITHH.

Tema 2.5. HenpepsiBHBIE 0TOOpasKEHHSI METPUYECKHIX TIPOCTPAHCTB

1. HempepriBHOCTB B Touke. HempepsIBHOCTE Ha MHOXKeCTBE. JIOKaabHbIE CBOMCTBA HEMPE-PhIBHBIX
GyHKIMIHA.

2. OCHOBHBIE TEOPEMBI O HETTPEPBIBHBIX PyHKIUAX. CBOMCTBA (PyHKIUI, HETIPEPHIBHBIX HA
KOMIaKTax.

3. IlpuHIMI CXUMAIOIIUX OTOOpaKEHUH U ero MPUMEHEHHS.

Pazoen 3

Tema 3.1. IIpousBoansie u auddepennnansl GyHKIHIE MHOTHX TEPEMEHHBIX.

1. HaxoxieHue yaCTHBIX MPOU3BOJIHBIX U Au(depeHnnanos nepsoro nopsaka. Mccinenosanue
¢byHkuMit Ha T PepeHIUPYEeMOCTb.



2. 'eoMeTprYeCcKHii CMBICI YaCTHBIX MPOU3BOJHBIX. KacarenbHas MiI0CKOCTh, IOBEPXHOCTh YPOBHH,
I'PaJIUEHT.

3. HaxosaeHue 4acTHBIX POU3BOAHBIX U AU(PPEPEHIINATOB BBICIINX MOPSIIKOB.

4. ®opmymna Teitnopa st GyHKImil MHOTHX TepeMeHHbIX. Mcionb3oBanue popmynsl Telnopa s
NPUOINKEHHBIX BBIYMCICHUH.

Tema 3.2. JlokanpHbIE 3KCTPEMYMbI (PYHKIUNA MHOTHUX MTEPEMEHHBIX

1. HaxoxeHue J0KalnbHbIX 3KCTPEMYMOB (DYHKLIUH MHOTUX MIEPEMEHHBIX.

Tema 3.3. HesiBHBIE PyHKIUU

1. HaxoxeHue 4acTHbIX IPOU3BOAHBIX U AU depeHnnanos HesBHOM ¢yHkuuu. MccienoBanue Ha
HKCTPEMYM HESIBHO 331aHHON (DYHKIIHH.

2. HaxosaeHue yaCTHBIX MPOU3BOAHBIX U AU(PepeHIINaIoB cUCTEMA HESIBHBIX (DYHKIMH.
['eomeTpruecKue MPUIOKEHHS TEOPUH HESBHBIX (DYHKIIUIA.

3. 3ameHa nepeMeHHbIX B AU GepeHIINATbHBIX BRIPAKCHHIX.

Tema 3.4. YcinoBHBIN SKCTpEMYM

1. HaxoxeHue yCcaoBHBIX 3KCTPEMYMOB METOI0M CBOOOIHBIX JU(PHEpEeHIINATIOB K METOAOM
MHO)HTeNen Jlarpanxka.

3 CEMECTP

Paszoen 1

Tewma 1.1. YucnoBbie psbi

1. MccnenoBanue CXOAMMOCTH 3HAKONIOCTOSTHHBIXPs10B. [Ipu3Haku cpaBHeHMs. IHTerpaibHbli
npusHak Komm-MakinopeHa.

2. HccnenoBanue cX0JUMOCTH 3HaKoNepeMeHHBIX psaoB. [Ipusnaku Jlelionuna, Adens u Jupuxie.
AGCOII0THAs CXOAUMOCTD PSJIOB.

3. UccnenoBanue cX0IUMOCTH JBOMHBIX Y IOBTOPHBIX PSIJIOB.

4. ViccnenoBanre CXOUMOCTH O€CKOHEUHBIX MTPOU3BEICHUN.

Pazoen 2

Tema 2.1. @yHKIMOHAIBHBIE TOCIIEA0BATEILHOCTH U PALIbI

1. Haxox/1eHue MHOKECTBA CXOAUMOCTH (PYHKIIMOHAIBHOMN MOCIE10BAaTEIbHOCTH U €€ IIpe-IeJIbHON
(GyHKIMH.

2. UccnenoBanue nocieaoBaTeNbHOCTH (PYHKINI HAa pABHOMEPHYIO CXOJIUMOCTb.

3. UccrnenoBanue (hyHKIIMOHAILHOTO Psijia HA paBHOMEPHYIO cxoauMocTh. [Ipu3naku Beieprpacca,
Abens u Jlupuxie paBHOMEPHON CX0AUMOCTH (yHKUIMOHAIbHOTO psiaa. Kpurepuii Ko
paBHOMEPHOM cX0AUMOCTH (PYHKIIMOHAILHOTO psja.

4. ITpenenpHbIi Iepexo]l MO 3HAKOM HHTerpaja u Npou3BoHoH. [TounenHOe MHTErpupOBaHUE U
T pepeHIpoBaHue.

Tema 2.2. CtenieHHBIE PSbI

1. Haxoxaenue paaryca 1 MHTepBalia CXOAUMOCTH cTeneHHoro psaa. @opmyna Komm-A namapa.
JIeNCTBUA CO CTEIICHHBIMU PsIaMH.

2. Psan Tetinopa. Pa3noskeHrne 0CHOBHBIX 3JIEMEHTAPHBIX QYHKITHH B psijx Teitmopa. Pa3noxenne
¢byukuuit B psag Teitnopa.

3. CymmupoBaHHe CTETIEHHBIX psiioB. @opmytel Diinepa. CBOHCTBA TUIIEPOOTUIECKUX (YHKITHA.
Tema 2.3. Pagsl @ypre

1. Paznoxxenue ¢pynkuuii B psg @ypbe Ha IpoMexyTKe [-m, m]. Pa3noxeHue no cuHycam U 1o
KocuHycaM. Pa3noxxenue GyHKIMIA B TPUTOHOMETPUUYECKHM PsiJl HA TPOU3BOIBHOM ITPOMEXYTKE.

2. Ilounennoe nuaTerpupoBanue u nupdepennupoanne psaaoB Oypee. Cymmuponanue psaoB Oypee.
Pazoen 3

Tema 3.1. IHTErpaitbl, 3aBUCSIINE OT ITAPAMETPOB

1. MccnenoBanne paBHOMEPHOM CXOIMMOCTH MapaMeTPUIECKUX HHTETpajioB. IHTerpupoBanue u
muddepeHIIMpoBaHNE UHTETPAJIOB IO MapameTpy.

2. Beruncnenue onpeaeieHHbIX HHTETPaJIoB METOIOM BBEICHUS MTapaMeTpa.

Tewma 3.2. DinepoBbl HHTETPAJIBI

1. F'amma-pyskuus. bera-¢pynkuus. Beraucnenue onpeaeneHHbIX HHTETPaIoB ¢ TOMOIIbIO raMMa- 1
6era-pyHKIUH.



Tewma 3.3. IIpeoOpazoBanue Oypre

1. CgoiictBa npeobpazoBanus Oypoe. Dopmyia oOpareHus.

2. Haxoxxnenue npeobpazoBanuii dypee.

Tema 3.4. AcUMIITOTHYECKHE PA3TI0KECHHUS

1. HaxoxaeHrne acCMMITOTHYECKUX Pa3fioKeHU PyHKIui. JlelicTBHS Hall aCHMITOTHYECKUMU
Pa3I0oKEHUSIMHU.

2. ®opmyna cyMMHupOBaHUs Diepa-MakiopeHa.

3. HaxoaeHne acCHMITOTHK MapaMeTpudeckux nurerpainos. Jlemma Barcona u meron Jlamnaca.
4 CEMECTP

Pazoen 1

Tema 1.1. Mepa XKopnana

1. Kpurepuit usmepumocTt MHOkecTBa 110 JKopaany. CBoiicTBa U3MEpUMbIX MHOXKECTB. Mepa
IIPSIMOTO ITPOU3BEACHUS MHOKECTB. BaxkHelne npuMepsl U3MEPUMBIX MHOKECTB.

Tema 1.2. Kpartusiii uarerpan Pumana

1. CBenenue qBOMHOrO MHTErpaia K NOBTOpHOMY. IlepemeHa nopsika MHTErpUpOBaHUS B IBOHOM
UHTETpae.

2. 3aMeHa IepeMEHHBIX B IBOITHOM MHTETrpae.

3. CBeneHue TpoifHOrO MHTErpasia K oBTopHOMY. [lepeMena nopsiaka UHTErpUPOBAHUS B TPOHHOM
UHTETpae.

4. 3aMeHa epeMeHHbIX B TPOMHOM HHTErpalle.

5. 'eomeTrpudeckuii 1 HU3HIECKH TPUITOKEHUS TBOMHBIX U TPOWHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEeHHBIE KpaTHbIE HHTEIPAJIBI

1. UccnenoBanue Ha CXOUMOCTh HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Paszoen 2

Tema 2.1. Kpussie

1. ITapameTpu3anus MJIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnenue aiuH KpuBblX. HatypanbHas napamerpuzanus.

Tema 2.2. KpuBonuHeiiHbIe HHTETPaJIb

1. BriunicineHne KpUBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO POJIa.

2. Beluncnenyre KpMBOJIMHEHHBIX HHTETPAIOB BTOPOTO poa.

3. ®usnuecKue NPUII0KEHUS KPUBOJIMHEHHBIX HHTETPAJIOB.

Tema 2.3. IloreHuInanbHbIE BEKTOPHBIE MOJIS

1. IlpoBepka ycrnoBuii nojaHoro quddepeHnmana B OAHOCBIA3HONW 001acTH.

2. ®opmyna Herorona-Jleitoauna it GyHKIMHU MHOTHUX NTEpEMEHHbBIX. POTOp BEKTOpHOTO MoJIs.
[Mupkynsauus BEKTOPHOIO OIS BAOJb 3aMKHYTOM KPUBOM.

Tema 2.4. ®opmyna ['puna

1. Beruncienue ABOMHBIX HHTETPAJIOB C HOMOIIIbIO popMyJibl ['puHa. Beruncnenue miomazaeit npu
MOMOIIM KPUBOJIMHEHHBIX HHTErpaioB. Pasznnunbie hpopMmel 3anucu Gpopmyiisl ['puHa.

Pazoen 3

Tema 3.1. IToBepxHOCTH

1. ITapameTpu3aius MOBEpPXHOCTEN.

2. HaxoseHue KacaTelIbHOM TUIOCKOCTH U HOpMaili. Beruncnenne nepBoii kBaapaTHuHOU popmy
MTOBEPXHOCTH.

3. Beruncnenue mionaeit moBepXHOCTEH.

Tewma 3.2. [ToBepXHOCTHBIE HHTETPAJIBI

1. BriuncieHne MoBepXHOCTHBIX HHTETPAJIOB IIEPBOTO PoJia.

2. BeruucieHre NoBepXHOCTHBIX MHTETPAIIOB BTOPOTO POJIA.

3. 'eomeTrpuyeckue 1 puU3NIECKUE MPUIOKEHHS TOBEPXHOCTHBIX HHTETPAJIOB.

Tema 3.3. ®opmyna Ctokca

1. BrrunicneHre NOBEPXHOCTHBIX HHTETPAIOB MpH roMoInu Gpopmysl Ctokca. Pazinnunbie popmel
3anucu popmyibl CTokca.

Tema 3.4. ®opmyna ["aycca-OcTporpaackoro



1. Beruucnenue moBepXHOCTHBIX HHTETPAIOB IIpH nomotnu hopmyiiel Octporpaackoro-I'aycca.
Brruncnenue 00beMOB IIpH IMTOMOIIY TOBEPXHOCTHBIX MHTETpaioB. Pasnudnbie GopMbl 3amucu
dhopmynsr Octporpaackoro-I'aycca.
Tewma 3.5. O6mas ¢popmyna Crokca
1. Beluucnenue BHENIHETO MPOU3BEACHHS U BHEIIHETo nuddeperiuana muddepeHnnanbHbIx Gopm.
2. 3aMeHa IepeMeHHBIX B Tu(GepeHnaIbHON GopMe.
3. O6mas ¢popmyna Crokca. Jlemma [lyankape. ®usnueckue npuinoxeHus auddepeHnnanbHbIX
dhopm.
7. Tembl J1a00paTOpHBIX padoT (JIabopaTOpHBIH NPAKTHKYM)
He npenycmotpens! yue6HbpiM 1tanoM OOIL
8. [IpuMepHasi TeMaTHKAa KYPCOBBIX padoT

He npenycmotpenst yueOHbIM manom OOIL.

5.00pa3oBaTesibHbIE TEXHOJIOTHHI

AKTHUBHBIE H HHTCPAKTUBHBIC (bOpMBIZ JICKOWHU, IMIPAaKTHYECKHUE 3aHATHsA, KOHTPOJIbHBIC pa6OTBI,
KOJUIOKBUYMBI, 3a4€Thl U OK3aMCHBI. B teuenue CCMECTPOB CTYACHTHI pCHIAOT 3ada4du, YKa3aHHBIC
IperogaBaTciicM.

6. YueOHO-MeTOIMYeCKOe ofecneyeHHe CaMOCTOATEJbHON padoTbl cTyAeHTOB. OueHOYHbIE
cpeacTBa JJIsl TEKYIIEro KOHTPOJISI yCIeBaeMOCTH, MPOMEKYTOYHOH aTTeCTallMd MO0 HTOram
OCBOEHHS TUCIHUIIUHBI.

6.1. Ilian caMmoCTOSATEIbHOI PadoThI

Ne n/nm HaumeHnoBaHue TeMblI Buna camocrosiTesibHOI padoThl

Cemectp-1 DneMeHTHI TEOpUU KonTponbhast padora Ne 1
MHO>KECTB.

1.1--1.3

JlelicTBUTENbHBIC YHCIIA.
Yucnosbie GyHKITUH.

2.1-31 IIpenen uncnoBoit HccnenoBartenpckass JOMaIIHASL
IIOCJICI0OBATCIIBHOCTH. pa60Ta Nel

IIpenen uncnoBoit
(GyHKIMU.
IIpousBogHas u
nuddepenman.
3.2-34 OcHOBHBIE TEOPEMBI O KonTponbnast padota Ne2
mddepeHpyembIx
byuxnusx. [Ipasuio
Jlonurans. ®opmyia

Telnopa.
3.5-3.6 Ilpunoxenue HccnenoBaTenbckast JOMAaIIHSIS
Au(hepeHIHATEHOTO pabota Ne2

UCUHUCIIEHUS K

WCCIIEIOBAHUIO (PYHKITHH.
OOb1iee moHATHE Mpejena.
Cemectp-2 Heonpenenennsiii KonrpomnbHas padora Ne 1
uHTerpai. OnpeneneHHbIin
112122 unterpai. HecoOcTBeHHbIE




UHTETpabl.

2.3,25,31 Merpudeckne Teoperuueckuii Tect Nel
IPOCTPAaHCTBA
.HenpepbIBHOCTH CIIOKHOM
¢ynkuuu. OyHKuun
MHOI'MX IIEpPEMEHHBIX.

3.2,3.3,34 [IpousBoaHbIC U KonTponbnast padorta Ne 2
g depeHmans GyHKIUNA
MHOI'MX [IEPEMEHHBIX.
®opmyna Teitopa.
JlokanabHbIE SKCTPEMYMBI.
Y CII0BHBIN 3KCTPEMYM.

Cemectp-3 YucinoBele psijibl. KonTponbnast padorta Ne 1
DyHKIIMOHAJIbHBIE
11,21, MIOCJIEI0BATEIbHOCTH U
pszIbL

2.2-2.3 Crenennsie psapl. Psab HccnenoBaTenbekas JOMAIIIHSsS
Dypoe pabota Nel

3.1-34 Wurerpanel, 3apucsmume or | Teopernueckuit Tect Nel
napameTpoB. DJIepOBBI
WHTETPaJIbIL.
[Tpeo6pazoBanue Oypre.
ACUMIITOTHYECKHE
pa3IoKEHUSI.

Cemectp-4 Mepa Kopnana. Kpatasie Teopernuecknii Tect Nel
uHTErpasibl Pumana.
11,1.2,21, | Kparablie HecOGCTBEHHEIE
UHTETpaIbl.

2.2-24 Kpusonuneiinsie Teopetnuecknii Tect Nel
UHTErpajbl.
IloreHumanpHbIC
BeKkTOpHbIE noJsl. Dopmyna
['puHa.

3.1-3.3 [ToBepxHOCTH. HccnenoBaTenbckas ToOMaIIHAsS
[ToBepxHOCTHBIE pa6ora Ne 3

uHTErpansl. Popmyiia
Croxca.

3.4-35 ®dopmyna ["aycca- KonTponbnast padorta Ne 1
Octporpaackoro. O0rast
dbopmyna Ctokca.

OI[eHO'-IHLIe CpeacTBa IJd TEKyHICro KOHTPOJIA YCIIEBACMOCTH M HpOMe)l(yTO‘{HOi/'I aTTeCTallun

Kpurtepun oneHkn npomMexyTO4YHOM aTTecTannu B popMe 3a4era



Ornenka

XapakrepucTika TpeOOBaHUH K pe3ysibTaTaM aTTecTalui B (hopMme 3adera

«3auTeHoy

Teopernueckoe conepkaHue Kypca OCBOCHO MOJHOCThIO 6€3 MpoOeIoB Win B
LIEJIOM, HJTU OOJIBIIIEH YacThi0, HEOOXOJMMbIE TPAKTUYECKUE HABBIKM PabOTHI ¢
OCBOEHHBIM MaTe€pHaioM C(HOPMUPOBAHBI WIIM B OCHOBHOM C(OPMUPOBAHEI,
BCE WX OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboyveii mporpaMMoil y4eOHbIX
3a7aHUH BBINOJIHEHBI, OT/ICJIFHBIC U3 BHIITOJHEHHBIX 33/1aHHUI COAepIKaT
OLIMOKHU.

«He 3auteHo»

TeopeTtnueckoe copepkaHre Kypca OCBOEHO YaCTUYHO, HEOOXOMMbIE HABBIKH
paboThl He chopMUPOBAHBI UM CHOPMUPOBAHBI OTAETBHBIEC U3 HUX,
OOJILIITUHCTBO MIPEIYCMOTPEHHBIX paboueill yueOHOH TporpaMMoit 3a1aHuil He
BBIMOJIHEHO JTMO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, KAa4eCTBO UX
BBITOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB, OJIM3KHUM K MUHUMYMY.

Kpurtepun oneHkn npoMeKyTO4YHOI aTTecTannu B popMe IK3aMeHa

Oruenka

XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
JK3aMeHa

«OTIIMYHOY

Teopernueckoe comepkaHHe Kypca OCBOCHO IIOJIHOCTBIO — 0O€3
npoOesioB, CUCTEMHO U TIIYOOKO, HEOOXOJIMMBbIE MPaKTUYECKHE HaBBIKU
paboThI C OCBOCHHBIM MaTepUAIOM C(HOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIC
paboueit yuebHOIM TporpaMmoil yueOHbIe 3a/1aHusl BBITTOJTHEHBI 0€3yTpeyHO,
KauecTBO MX BBIMIOJIHEHUS OIEHEHO YHUCIOM OalioB, OJH3KUM K
MaKCUMYMYy.

«Xopomo»

Teopetnueckoe colep:kaHue Kypca OCBOCHO B IIeJIoM 0e3 mpoOenoB,
HE0OXOUMBIEC MTPAKTHYECKHE HABBIKM Pa0OTHI ¢ OCBOCHHBIM MaTEpHAOM B
OCHOBHOM  c(pOPMHUpPOBaHBI,  MPEIyCMOTPEHHbIE paboueil  y4eOHOI
MporpaMMoil y4eOHbIe 3a/laHusl BHIMIOJTHEHBI C OT/AEIbHBIMA HETOYHOCTSIMH,
KauyeCTBO BBINOJHEHHS OOJIBIIMHCTBA 3aJaHUH OIEHEHO YHCIOM OajjoB,
OJIM3KUM K MaKCUMYyMY.

«yIIOBJ'ICTBOpI/IT TeopeTI/IquI(oe COJACPKaHNUEC KypCa OCBOCHO OoJIbIIIEH 4aCTbIO, HO

CIIBHO))

npoOensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HEOOXOIMMBbIE
MPaKTUYECKHE HaBBIKM PabOThl C OCBOEHHBIM MaT€pHaloM B OCHOBHOM
chopMUpPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX pabodeil y4yeOHOi
MPOrpaMMoOil y4eOHBIX 3a/laHUl BBINIOJHEHBI, OT/IEIbHBIE U3 BBITOJIHEHHBIX
3aJJaHUN coJiepKaT OLIHMOKH.

«HeymoBneTBo Teopernueckoe COACPKAHUEC Kypca OCBOCHO YaCTHUYHO
2

HUTCIIBHO»

HE0O0XO/IMMBbIE HaBBIKM PAaOOTHI HE C(HOPMUPOBAHBI WM CHOPMUPOBAHBI
OT/eNbHbIE M3 HMUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOI




MPOrpaMMO#  y4eOHBIX 3aJaHHA HE BBIIOJHEHO JIMOO BBIMOJHEHO C
rpyObIMH OIMOKaMU, KQ4eCTBO MX BBITIOJHEHHUS OIICHEHO YMCIIOM 0ajlioB,
OJIU3KUM K MUHUMYMY.

6.2. MeToanuyeckue yKa3aHusl 10 OPraHU3alMU CAMOCTOSITEIbHOI PadoThI CTY/IEeHTOB

CamocrosaTrenbHas paboTa SIBJISETCS OJHUM U3 BHJOB y4eOHOM NEATENBHOCTH O0YydYaroIMIMXCs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH, TBOPYECKOIO
MOJIX0/1a K PELICHUIO TPobeM yueOHOTo U TPOoeCCHOHATBHOTO YPOBHSI.

AynuTOopHas caMocTosTeNbHas paboTa Mo yueOHOM AUCHUINIMHE OCYIIECTBISAETCA Ha Y4eOHbIX
3aHSATUSIX 0] HETIOCPEICTBEHHBIM PYKOBOJCTBOM IIpENOAaBaTeis U 0 €ro 3aJaHMuIo.

BHaeaynuropHas camocTosiTenbHasi pab0Ta BBINOJIHACTCS 10 3aJJaHHIO NIperojaBaTelis 6e3 ero
HENOCPEACTBEHHOI'O yUacTHsl.

Bunsl 3amanuii uis BHEayJMTOPHOM CaMOCTOSTENBHOW paOoThl, MX XapakTep, YUUThIBAThb
cnenn Ky u3ydaeMoi yueOHOM TUCIUIUIMHBI, HHINBUAYIbHBIE 0COOCHHOCTH 00YYarOmIerocs.

KonTtponb camocTosiTenbHONH pabOThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCs KaK eIUHCTBO
IBYX (opM:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENoiaBaTels.

Opranun3anus 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEILHOM PadoThl

AynuTopHas camMoCTOsiTelIbHasi paboTa MO JAUCLUILIMHE BBINOJIHACTCS Ha Y4EOHBIX 3aHATHSX
101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPENOJIABATEINSI U IO €r0 3aJIaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIbHOM PabOThI SBIISIOTCS:

- BBINIOJHEHUE JTA0OPATOPHBIX M TNPAKTHYECKUX PabOT OCYIIECTBISACTCS Ha JAOOpaTOPHBIX WU
IPAKTUYECKUX 3aHATUSAX B COOTBETCTBUM C TIpadukoM YydeOHoro mpouecca. s obecneueHus
CaMOCTOSITENIbHOM paboThl IpenojaBaTeNsiMU  pa3pabaThIBAlOTCS METOJIMYECKUE YyKa3aHUsd I10
BBINOJIHEHUIO J1JAOOPaTOPHOH /MPaKTUYECKOI paboThI.

Pabora ¢ nureparypoil, ApyruMyU UCTOYHHKAMH UH(QOPMAIUH, B T.4. 3JIEKTPOHHBIMU, MOXKET
peann30BBIBATHCSI HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKH HH(POpPMALUU
MOTYT OBITh MPEICTABIEHbl HAa OYMa)KHOM W/WIM AJIEKTPOHHOM HOCHUTENSAX, B TOM YHUCIE, B CETU
HNurepHer.

[IpenogaBatens GopmyaupyeT 1enb paboThl ¢ JaHHBIM U UCTOYHUKOM MH(OpMAaLUU, OIpeaesieT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTUETHOCTH.

CamMo ¥ B3aMMOIIPOBEPKA BBIMOJIHEHHBIX 3a/laHUI Yallle BCEro MUCIOJIb3YyEeTCs] Ha CEMUHAPCKOM,
MIPAKTUYECKOM U JPyTuX BUJaX 3aHATUH. [IpoOneMHas /cuTyaliioHHast 3a/1a4a JIOJKHA UMETh YETKYIO
(OpMyIIUPOBKY, K HEW JIOJKHBI OBITh ITOCTABJIEHBI BOMPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HAaNUTH
u o0OocHOBaTh. KpuTepuu oOLEHKH MPaBUIBLHOCTH PpeEIIEHUS MPOOJEeMHON/CUTYallMOHHOM 3a7auu
JIOJKHBI OBITH U3BECTHBI BCEM 00YyYarOLIUMCS.

Oprann3anus ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

BueayautopHas camoctosiTenbHasi paboTa BBIMOJIHIETCS 10 3aJJaHUI0 MpernoaaBarens, Ho 0e3
€ro HEMOCPEICTBEHHOTO Y4aCTHsl.

[Ipu mnpenbsiBIeHWHM BUAOB 3aJlaHW HA BHEAYJUTOPHYIO CaMOCTOSTENBHYI padboTy
pPEKOMEHAyeTCS HCIOJIb30BaTh UG QPEepeHIIMPOBAHHBIA IMOAXO0J K YPOBHIO MOJATOTOBICHHOCTH
oOyuatomerocsi. [lepen BbIONHEHHEM BHEAYAUTOPHOM CaMOCTOSTENbHOMW pabOThl MperojaaBaTesb
IIPOBOAUT KOHCYJIBTALMIO C OINPENEICHUEM LIENU 3aJaHus, €ro COJIEP)KaHUS, CPOKOB BBIIIOJIHEHHS,
OpUEHTHUPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TpeOOBaHUII K pe3yjbTaTam padOThl, KpUTEPHUEB
OLIEHKH, (OpM KOHTPOJS W TMEpeyHs JUTepaTypbl. B mpoliecce KOHCYNbTallMM MpernoaaBaTeb
MpeIynpexaaeT 0 BO3MOKHBIX TUIIMYHBIX OUIMOKAX, BCTPEYAIOIIUXCS TPU BBIMOIHEHUH 3a/1aHuUs.

Jns  MeToauyeckoro oOecneueHuss M PYKOBOJACTBA CaMOCTOSATENBHOW  paboToil B
00pa30BaTeNbHOM YUPEKACHUH pa3padaThIBalOTCS yuyeOHbIE TOCOOUS, METOANYECKHE PEKOMEHIalluu
[0 CaMOCTOATENbHOM MOATOTOBKE K PA3TUYHBIM BUJAM 3aHATUH C Y4ETOM CHEIHAIbHOCTH Y4eOHOM
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JTUCIHUIUIMHBI, OCOOCHHOCTEM KOHTHMHIEHTa CTYACHTOB, 00bEMa U COJIEpKaHHUS CaMOCTOSTEIbHOU
paboThl, HOpM KOHTPOJIS U T.II.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISITHCSI UHAUBUIYAJIbHO WM TPyHIamMHu CTYyACHTOB
B 3aBUCHUMOCTH OT IIeJIM, O0BEMa, KOHKPETHOW TEMAaTUKH CaMOCTOSATEIbHOW pabOThl, ypOBHS
CII0)KHOCTH, YPOBHS MTOATOTOBICHHOCTH 00YYaIOIINXCS.

Bunamu 3ananwii 1yist BHeay IUTOPHON CaMOCTOSTEIHHON PabOTHl MOTYT OBITh:

- Uil OBNAQJCHUA 3HAHMAMU: YTCHHS TEKCTa; COCTABJIEHUS IUIaHA TeEKCTa; TIpaduyeckoe
n300pakeHNe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAaHUE TEKCTA; BBIMUCKA M3 TeKcTa;, pabora co
CIIOBapsIMH M CIIPAaBOYHMKAM; Yy4yeOHO-HCclieZoBaTelbCcKasi paldoTa; HCIOIb30BaHUE ayduo U
BUJICO3aINCEN, KOMIIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Ap.;

- 17151 3aKpEeTJICHHUs] M CUCTeMaTU3alluy 3HaHW: paboTa ¢ KOHCIEKTOM JIEKIMH; TOBTOpPHAas paboTa
HaJ y4eOHBIM MaTepHuaioM; COCTABJICHHME IUIaHA, TE3MCOB OTBETA; COCTABICHHE TaOuul, pedycos,
KPOCCBOP/IOB, TJjOccapusl [UIsl CcHUCTeMaTH3aluu Y4eOHOro Mmarepuala; H3y4YeHHEe CIIOBapew,
CIPAaBOYHHUKOB; OTBETHI HAa KOHTPOJILHBIC BOIPOCHI, aHATUTHUYECKass 00pabOTKa TEKCTa; MOJArOTOBKA
COO0OIIeHUH K BBICTYIUICHHIO HA CEMHHApe, KOH(PEPEHIUH; MOJr0TOBKA

pedepaToB, TOKIIAA0B; cocTaBieHue Onorpaduii, 3aJanuii B TeCTOBOM Gopme u ap.

- aus  GOPMUPOBAHMS YMEHUW: pEHICHHE 33aJa4 W YIPKHEHUH 10 00pasiy; pericHHe
BAPUATUBHBIX 33J1a4 U YIPAKHEHUI; COCTABIICHUE CXEM; PEIIEHUE CUTYALIMOHHBIX IIPOU3BOICTBEHHBIX
3a/a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM MI'PaM; IPOCKTUPOBAHUE U MOJICIIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB MPOQECCHOHATBHON NIeATEIbHOCTH, MOJTOTOBKA MPE3CHTAUN, TBOPUECKUX MPOEKTOB;
MOATOTOBKA KYPCOBBIX M BBIMTYCKHBIX pa0dOT; ONMBITHO-IKCIIEPUMEHTAIbHAS paboTa; MPOSKTUPOBAHUE U
MOJIETTUPOBAHUE Pa3HBIX BUJIOB M KOMIIOHEHTOB MPO(eCcCHOHABHOM IeATENbHOCTH U .

Hnsi  obecriedeHrsi  BHEAYAMTOPHOW  CaMOCTOSTENIbHOW  pabOThIl MO  JUCHUIUIMHE
npenojaBaTenieM pa3pabarbiBaeTcs MEepedyeHb 3aJaHHi A7 CaMOCTOSITENbHON pPadOThl, KOTOPBIN
HeoOxouM Jiist 3G(GEKTUBHOTO YIIPABICHUS JaHHBIM BUJIOM YIeOHOU NEATCIEHOCTH 00YYarOIIHXCS.

[TpemogaBaTens OCYIIECTBIIICT YIIPABICHUE CAMOCTOSTSIILHON pabOTOH, peryupyer ee 00beM
Ha OJJHO y4eOHOe 3aHATHE M OCYIIECTBIIIET KOHTPOJIb BBHIOJHEHUS BCEMH CTyJIEHTaMU rpymisl. Jlis
yao0CTBa TMpernojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBHINIOJHEHHS MHUHUMyMa 3aJaHui,
HEOOXOIUMBI JUIsI IOMTYCKa K UTOTOBOM aTTECTAallUU MO TUCITUILINHE.

B mpormecce camocTosiTenbHOM pabOTHl CTYJIEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3aINH,
CaMOKOHTPOJISI, CAMOYTPABIICHUS] U CTAaHOBUTCS AKTUBHBIM CAMOCTOSITEIBHBIM CYyOBEKTOM Y4YeOHOMU
JEATEIbHOCTH.

CTyZleHT caMOCTOSITENIbHO ONpPEENsIeT PEKUM CBOEH BHEayJUTOPHOW pabOThl M Mepy Tpy[a,
3aTpayuBa€MOr0 Ha OBJIAJICHUE 3HAHUSMU W YMEHUSMU 10 KaKIOM JHCLHUIUIMHE, BBIIOIHIET
BHEAYJIUTOPHYIO padOTy MO MHIWBHAYyaJIbHOMY IJIaHy, B 3aBUCUMOCTH OT COOCTBEHHOM TMOJTOTOBKH,
Oro/KeTa BPEMEHHU U IPYTUX YCIOBUH.

ExemHEeBHO CTYJOEHT MOKEH YJIENATh BBINOJHEHHID BHEAYIUTOPHOM CaMOCTOATEIbHON
paboThI B CpelHEM HE MEHEe 3 4acoB.

[Ipy BBINOJHEHWH BHEAYAUTOPHON CaMOCTOSITENIbHON pPAa0OTHI CTYJEHT HUMEET IpPaBo
oOpamaTeCsi K MperoaBaTeNio 3a KOHCYNbTAlMEH C LeJIbI0 YTOUHEHUS 3aJaHus, (OPMbI KOHTPOISI
BBIITOJIHEHHOTO 3aJaHUSI.

6.3. Marepuajbl [1Jisi NPOBeIEHUS TeKyUIero W MPOMEXKYTOYHOI0 KOHTPOJS 3HAHMIi
CTYCHTOB
Bomnpocsl 1J1s1 OLeHKH Ka4eCTBA 0CBOCHMS IMCIHUILIMHbI

OnpeneneHue MHOXECTBA, MOJAMHOXKECTBA. MHOXKECTBO, OIpaHUYEHHOE CBEpPXY (CHHU3Y), MPOCTO
OrpaHUYEHHOE.

Omnpenenenne TOYHON BEpXHEHN (HUKHEHN ) TPaHU MHOKECTBA.

Omnpenenenne NpocToi, C0KHOM, 00paTHON (YHKINU.

Onpenenenye 4eTHON, HEUETHON U IEPUOTUUECKON (YHKIIUH.

Ornpenenenne Bo3pacTaromiei, yObIBaroIe, CTporo MOHOTOHHOW ()YHKIIUH B TOUKE, HA OTPE3KE [a, b]
CniocoOwI 3amanus GyHKITHH.
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31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.
51.

OnpeneneHue Nocae10BaTeIbHOCTH.
Omnpenenenue nocaen0BaTENbHOCTH, OTPAHUYEHHOM CBEPXY (CHU3Y), TPOCTO OTPAaHUYEHHOM.
Onpenenenne 6eckoHedHO 00JbIIOH (0. 6.) MocIea0BaTeIbHOCTH (OCCKOHEYHBIN TIPEIe).

. Onpenenenne 6eCKOHEYHO MoK (0. M.) IMOCIeI0BATEILHOCTH (HYJIEBOM IIpeen)

. Jlokazatb TeopeMy 0 CyMMe JBYX 0.M. MOCJIe0BATEILHOCTEH.

. JlokaszaTb TeopeMy O pa3HOCTH ABYX 0.M. I10CJIE10BATEIbHOCTEN.

. Jlokazatb TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. IIOCJIEIOBATEIbHOCTEH.

. JlokazaTh TeopeMy O Mpou3BeIeHUH 0.M. Ha OTPaHUYEHHYIO MOCIIEI0BATEILHOCTD.
. Jlokazate Teopemy o nepexoje 6.M. B 0.0 mociaea0BaTeIbHOCTh U HA00OPOT.

. Onpezenenne CXOsIEHCs TOCIIEIOBATEILHOCTH (KOHEUHBIH Mpeen).

. Jloka3aTb OCHOBHYIO TEOPEMY O CXOJSIIENCs MOCIeI0BaTEIbHOCTH.

. JlokazaTh TeopeMy O €IMHCTBEHHOCTH Tpeesia CXOAMIIEHCS MOCIeI0BaTeIbHOCTH.
. Jlokazatb TeopeMy 00 OrpaHHUYEHHOCTH CXOJSIICHCs MOCIeI0BATEIbHOCTH.

. JlokazaTth Teopemy 00 apu(METHUECKUX ACUCTBUSAX CO CXOSAIIMMUCS MOCIE0BATEIBHOCTIMH.

. JlocTaTouHbl€ yCIOBUS OTCYTCTBUS MpEJiena MOCIe10BATEIbLHOCTH.
. Onpenenenue pacxosIIencs MOCIe10BaTEIbHOCTH.

VAT L %)
Jloka3aTh OTCYTCTBHE IIpe/ea HOCJ‘ICI[OBB.TCJ‘ILHOCTI/I S|n| ,9C0S| N

(2 )L \2

Omnpenenenue Bo3pacraroiiei, yoblBarolei, CTporo MOHOTOHHOM MOCJIE0BATEILHOCTH.
OrnpezerieHre HEBO3PACTAIOIIEH, HEYyOBIBAIOIIECH, MOHOTOHHOM MOCIIEA0BATEIHHOCTH.
Jloka3aTh TeOpeMy O CXOJUMOCTH MOHOTOHHOM ror{pannqe HOM MOCTIe1I0BaTEIbHOCTH.

14,
m )

I[OKaSaTb TEOpEMY O MpEacLIIC HpOMe}IQYTOQHOﬁ IoCJICaA0BaTCIIbHOCTH.

OnpeneneHne KOHEUHOTO U OECKOHEUHOT0 MPEAEIOB (PYHKIIUU B TOUKE.
OCTaTOYHBIE YCIOBUS OTCYTCTBHUS IIpesena QyHKIUH.

TeopeMa 0 CXOOAMMOCTH ITOCICI0OBATCIIbHOCTHU

Haiitu ipenen gymxman f(x)=sin x, f(x)=cosx, mpu X —> 0,
Ompenenenne 6.M. u 0.0. PyHKIIUU B TOUKE.

Omnpenenenne 6.M. GyHKIIUN OJHOTO MOPSAKA.

Omnpenenenne 3KBUBAJICHTHBIX 0.M. QyHKIIHIA.

Onpenenenne 0.M. GyHKIIUU 00JIee BEICOKOTO MOPSIKA MAJIOCTH.
CBolicTBa 3HaYKa ° ( )

Omnpenenenue 6.0. PyHKIMI 0AHOTO MOPSAKA POCTA.

Omnpenenenue 6.0. GyHKIMH OoJiee BHICOKOTO MOPSIKA POCTa.

Jloka3aTh nepByI0 TEOPEMY O CYILLIECTBOBaHUM Ipesesa (pyHKINU B TOUKE.
Teopema 06 apudmMeTHuecKux JeHCcTBUAX € MpeenaMu (yHKIHH.
Omnpenenenne 0JHOCTOPOHHUX (IIPABOTO U JIEBOTO) MPeIeNoB (YHKIIUU B TOUKE.
Bropas Teopema o cymecTBoBaHUH npesena (yHKIMU B TOUKE.

Jloka3zaTth TeopeMy 00 apupMeTHUECKUX AEUCTBUAX C HEMPEPHIBHBIMU (PYHKIIUSIMHU.
Jloka3aTs nepBbIii 3aMe4aTeIbHbIN IPECIL.

Jlokazatb BTOpOW 3aMedyaTeIbHbIN MTPEACIL.

Tabnuiia SKBUBAJICHTHBIX (PYHKIHHA.

[TepBoe 1 BTOpOE omnpeneneHus: HepepbIBHOM (PyHKIINN B TOUKE.

Hccenosath Ha HEMPEPHIBHOCTH (GYHKIMIO Y =SiNNX,y =cosnx,y=x3,y=x*,y=e™ npu xR .

VccnenoBath Ha HerpepbiBHOCTD GyHKumo Y = IN X mpu X)0 .

Onpenenenue OAHOCTOPOHHEHN (JIEBOW M IPaBOil) HEMPEPHIBHOCTU (DYHKIIUU B TOUKE.
Teopema 0 HeNpepbIBHOCTH (DYHKIIUU B TOUKE.

Knaccudukanus Touek pa3pbiBa QyHKIUH.

HccnenoBath Ha HEIPEPHIBHOCTD (DYHKIIUH:

)
s

)]



y= 1 1 1/ x 1 1 1

sin—,y=cos—,y=e Y=———,y=arctg—,y=arccty — p rouxe x=0.
X X 1+ 2x X X
e JlokazaTh TeOpeMy O HEMPEPHIBHOCTH CIOKHOM (PYHKIIUU B TOUKE.
e Omnpenenenue npousBoaHor GyHknuu. Ee reomeTpuieckuii 1 GU3HMIECKUil CMBICIL.
e VYpaBHeHHE KacaTeIbHON M HOpMaIH K rpaduKy QpyHKIHU.
52. Onpenenenne nudpdepenuupyemMoit pyHKIuu.
53. Jlokazats Teopemy o qudhepeHIUPYEMOCTH QYHKIIUH.
54. Jloka3ath TeOpeMy O HelpepbhIBHOCTU TUdPepeHIrpyeMoit GyHKITUH.
55. Onpenenenue quddhepeHmnuana GyHKINH.
56. Jlokazatb TeopemMy O MPOU3BOIHON CYMMBI U Pa3HOCTH JIBYX (DYHKIIHIA.
57. Jlokazats TeopeMy O IPOU3BOIHON MPOU3BENCHUS ABYX (DYHKIIMH.

58. Jlokazatb TeopeMy O MMPOU3BOJIHOM YaCTHOTO ABYX (DYHKIIHH.
59. Ucxons u3 onpeaeseHus, HAWTH MPOU3BOAHYIO (QYHKITUH

y=x2,y=x3,y=x*y=sin ax,y:sin(axz),y:cosax,y:cos(axz),y:eax,y:e*axz,yzzﬂzyzln nx

65.Tabmuma MpoN3BOAHBIX JIEMEHTAPHBIX (PYHKIUH.

66.Jlokazatb TeopeMy O IPOU3BOJHON CIOKHON (PYHKITUH.

67.Jloka3aTh TEOpEMy O IPOU3BOIHON OOPATHOH (HYHKITHH.

68.lcxonst 13 TeopeMbl O NPOU3BOAHOM OOpaTHON (YHKIMHM, HANTH NPOU3BOAHYIO (YHKIUU
y =arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0rmpezenenne mapaMeTpuIeCKu 3aJaHHON (DYHKITHH.

70.11epBas npou3BoHAas TAPAMETPUUECKU 3aJaHHON (PYHKIIUHU.
71.OgHOCTOpPOHHME (JIeBasi U IIpaBasi) IPOU3BOIHbIE (YHKIIUU B TOUKE.
72. Teopema 0 CyIIeCTBOBaHHH POU3BOTHON (PYHKIIMHU B TOUKE.

73. Haiftu npousBoHyto QyHKIMHU Y = |X|, y=3/x2,y= VX" B TouKe x=0.

74. Jloka3aTb HUHBapUaHTHOCTb (OpMbI IepBOro Auddepennunana.

75.CBoiicTBa nepBbIX U hepeHIHanoB.

76. Tabnuna nepBbIX AU PepeHInaoB.

77.OmnpeneneHue Bo3pacTarouieil, yobIBaroleil, CTporo MOHOTOHHON (DYHKIIMM B TOUKE.

78.loka3aTth TeOpeMy O JOCTaTOYHBIX YCIOBHSIX MOHOTOHHOCTH au(pdepeHuupyemMoit pyHKIUN B
TOYKE.

79.OmpeesieHue ToYeK JIOKaJbHOIO0 MaKCUMyMa, MUHUMYyMa, SKCTpeMyMa (pyHKIHH.

80.lokazatb Teopemy Depma (0 HEOOXOAMMBIX YCIOBHSX 3KCTpeMyma IuddepeHnupyeMoit
byHKIUH).

81.Onpenenenue cranoHapHOM TOUkU 1uddepeHupyemMont GyHKIIH.

82./lokazatb Teopemy Pos (0 HyJie IpOU3BOTHOM).

83.Jlokazate Teopemy Jlarpanxka (popmysa KOHEUHBIX TPUPAILIECHUN ).

84./1okazatb Teopemy Ko (o600mmeHHas opMyia KOHEUHBIX TPUPAILEHU).

85.IIpaBuno Jlonurans.

86. ®opmyna Telinopa.

87.Hanucatsb miepBbie TpU HEHYJIEBBIX WwieHa psaga Teinopa Gynkuun y = x*,y = xX° B Touke X, = 1.

88. ®opmyna MakopeHa.
89.Hanucatb NepBbIC TpH HEHYJIEBBIX YJieHa psana MakinopeHna byHKIIMH

y=(-1)"y=(x-1)y=(x-1).
90. [loxa3zatb TeopeMy 0 HEOOXOJUMBIX YCIOBUSAX IKCTpEMyMa (PyHKITUH.
91.0mpenenenue KpUTHUECKOW TOUKU QYHKIIUH.
92.Jloka3aTh TeOpEMy O JOCTATOYHBIX YCIOBHUAX SKCTpeMyMa (PYHKIIUHU.
93.0mpenenenue BoIMyKI0# (BOrHYTOM) MU depeHupyeMoit GyHKIuH.
94.Teopema 0 JOCTATOYHBIX YCIOBUSAX BBITYKJIOCTH (BOTHYTOCTH) TudepeHrpyeMoit GyHKIIH.
95.0mnpenenenue Touku neperuda quddepeHupyeMont GyHKIIH.



96.HeobxoaumbIe yclioBHs TOUKHU nieperunda nuddepeHnupyeMoit GyHKITUN.
97.JloctaTo4HbIe YCIOBHSI TOUKU Nepernda quddepeHupyeMoi QyHKIHH.

98.0mpenenenne HaKJIOHHOM (MPaBoH, JIEBOW) M BEPTUKATHHOM aCUMITTOT rpaduka QPyHKIIUH.
99.Teopema 0 HAaKJIOHHON acUMNTOTE rpaduka GyHKIUH.

JloToTHUTEIbHBIE BOTIPOCHI
Beskas mu quddepenunpyemast QyHKIUS SBISETCS HETIPEPHIBHOM ?
Bcesikas mu HenipepbiBHas GyHKIUS sBisieTcs quddepeHpyemoit?
Beskas mu quddepenunpyemast B Touke GyHKIUSA UMEET KacaTelbHYIO K TpadHKy B 3TOM ToUKe?
Bcesikast u cranioHapHast TOUKa SIBISETCS KPUTHYECKOH?
Bceskast 11 kpuTHYyecKast TOUKa SIBJISETCS CTAllMOHAPHON?
CymecTByeT 1 KacarelbHas K Tpaduky nuddepernupyeMoit GyHKIIMHA B TOUYKE Tiepernoda?

ONOA N

B n100601i 1 KpUTHYECKOH TOYKE CYIIECTBYET KacaTelbHas K rpaduxy?
B 100011 1 cTaninoHapHON TOYKE CYIIECTBYET KacaTeabHas K rpaduky?

KonTpoJbHbie padoThl

KonTponbnas pabora Ne 1.

Brruncnenue npenenos.

MaT. AHanus. Ne1

Bbluncnutb
. (xz +x+ l\r
1m 2

1) X—>00 x°+1 )

(1= /3 )in(x)

lim

1
lim (cosz nx) o)
3) x>l

3x2 +2x+1 _ 1+x

2) 1}_{111 In(3x2-2)

M +xsinx —1

2

lim
5) x—0 X

2) =l X —2x +2x —2x+1

MaT. AHanuns. Ne2
Bbluncnutb npegensi:
. X ctg(x—l)
lim (5 - 4)
1) x—1

In(x —2)

2) 3 X =3x +x-3

§/2b+x—i[18—x

3) I)!—[I.I x—\/;

_ ®eos2nx -1
2) Ilm sinz(x—l)
X+ )c+1\|x2

5) X—>0 )C3 +1 )




Mart. AHanns. Ne3

Bbluncnutb
npegenobi:
. Ve \|[cte x
1)hxr—>r%>ksin x)
(3— JX+ 7)
lim _, )
2) ¥2 X —2X°+4x -8
In{4*-3
n(#-3)

im 3fcosx —1
4y =0 Incos2x

X

X—>0

(2)62 +3x—1)
5)

fim |2x2—3x—1J

MaT. AHanuns. Ne4

Bblumncnutb npegenbl:

lim (1+In(x+1)—In x)’

1) X—>0

. ta(x=2)In(x-1)
lim 4 2
2) -2 X —8X"+16

limve 1

3) x1 sin 7tx
3
lim?" " *
4) x—1 2_\jx+3

1

Iim(4X +X)

5) x—0

Konrponsnas padora Ne 2.

[Tpon3BosHas GyHKLIMH.

MaT. AHanus.

1) HaiiTvt npounsBoaHyto v,y =

W)ln(3x+2)

V' f

2) Haiitu , 7 X o1 doyHKUMK y=y(X), 3aaaHHOM

x=e_2’(2—t2) y=e_2’(t2 +2t)_

)

3) Haiitu , X o1 dyHKUMK y=y(X), 3aaaHHOM
y? —2In y—x? =2¢" .

) 4 — 4cos(x) . ( X x%
lim 4x? hmk sin x)

4) Belumcnutb criegyioLme x>0 ;0




Mart. AHanua. Ne2
N y.y=th
1) Hantn npousBoaHyto 7 :
\/— ctg(3x+2)

y Y
2) Haittu npoussogrble X, XX oT doyHKuMM y=y(x), 3a1aHHOI NapaMeTpuyecku:

x =5t +ctg(5t) y =5t —tg(5t)

o X XX o
3)Hantn npoussogHble OT pyHKUUKM y=Y(X), 3a4aHHON HESBHO:
y3x +In(sinx) =siny

1
In cos 4x |(tgx\12
I sinx,)

4) BblumcnuTtb cnepgytoLme npe,u,enbl x-0

MaT. AHanns. Ne3
- 'y =CO0S

1) Hantm nponsBogHyto Y y= ;
\/— In(5x+2)

y ¥
2)Haitt npomssogrble X, XX oT doyHkummM y=y(X), 3a1aHHOI NapaMeTpUYecku:

= 2t —sh(2t) y=2t—ch(2t)

o X I y
3)Hawntn npousBoaHble OT (PYHKUUK Yy=Y(X), 3aaHHON HEABHO:
y>x+In(cos x) =cosy

. - tg2x
lim %=~ 5" % lim (tg )

-0 X6 X—)n/
4) Belumcnutb crnepytowme npegensi: )

Mart. AHanus. Ne4 (
v Y= Ctg J—) th(3x+6)

1) HanTtun nponssoaHyto

y Y
2) Haiit npoussogrble X, XX oT doyHKkumMmM y=y(X), 3a1aHHOI NapaMeTpuyecku:

Xx =e3cht y=esht

/ /
y
X

3) Haittn npoussogHbie X, X oT cyHKUMM y=y(X), 324aHHON HESIBHO:




2y?+In(sinx) =xcosy

ua1xmx;ﬁn X_Uﬂn(mum+enwx

4) BblumMcnuTb criegytoLume npeaensb:

Konrponbnas padora Ne 3.

Juddepennman GyHKIMHA U TPOU3BOIHAS BBICIIETO TOPSIKA.

Mart. AHanus.

y = l‘g(f\4/ 3 \ln(3x+2) ;

1) Hantn gudpdpepeHumnan

— 2
2) Haittn npoussogHyto y00: Y =~ +x)In(2x +1),

3) PasnoXuThb yHKLMIO MO LieNbIM HEOTPULATENbHBIM CTeneHsiM asydneHa X +2 go
unena Y =sin(6—2x) _
4) Pa3noxuTb Mo LemnbiM HEOTPULATENbHLIM CTEMNEHSIM

=3,/i+sinix2 ) 10
y gouneHac

2 )
y=In 2cos(x4 ) 2 i
X
o uneHa c® .

MaT. AHanus.
s > ctg(3x+2)
y =th\R/ x _

= 24 2x)cos(3x +2) .

1) Hantn guddepeHuman
2) Haitt npoussogHyto y©&: ¥

3) Pasnoxutb hyHKLMIO NO LiernbiM HeoTpuLaTeNbHbIM CTENEHAM ABYYreHa X—2 go
4eTBEPTOO

Ix+6

yreHa .

4) PasnoxuTb No LenbiM HeoTpULIATENbHBIM CTENEHSAM




X —1

- 6‘(_)2 =In
y =3 cos( x s.y 7 4

X X
founeHac jgouneHac .

MaT. AHanns. Ne3

/ In(5x+2)
1) Hantn andpcpepeHunan dyy = COS X3) :
2) Haittn npoussogHyto yo0; ¥ = (32X +X)sin(3x +1)

3) Pa3noxuTb yHKLMIO NO LieNbIM HeOTpULUaTeNbHbIM CTENEHAM ABYYNeHa X+3 [o

4eTBEPTOro In(1-2x)

ynena: Y=

4) Pa3noxuTtb No uenbim HeoTpuuaTeribHbIM CTENEHAM nepemeHHoﬁ X

6sin (x2 )— 6X?

y= 4\/(70'5@3‘) p Y7 In N X8
00 4neHa 8( ; godneHac .

Mart. AHanna. Ne4

_ Ctg (\9/)(75) th(3x+6)

2 (3x+1)

2) Haittn npoussogHyto y©?: ¥ = (Ox+x )2 :

1) Hantn ;J,M(bd)epeHuwand)Y

3) Pa3noxuTb yHKLMIO NO LerbiM HeoTpULaTENbHbIM CTENEHAM ABYYrieHa x—4 o
4eTBEepTOro
1

y=z—x_

4) PasnoxuTb N0 LefbiM HEOTpMUaTENbHLIM CTEMNEHAM NEPEMEHHON X:

YyneHa:

e —2x -1

X
o 4yneHac ; godyneHac .

KonTponbnas padora Ne 4.

HCOHpCI{GJ’IGHHHﬁ HUHTCTrpall.




Mat. AHanus. Ne1

Bbluncnutb:

_[ (9% - 6x2 )e*ldx

1) , 2)
J‘ 2x+1 dx
V12x —4x% -5 ,
¢ 25-3¢ 4
Z —
3) (x* +16)(3-2x) "

J ((cos® (2x)-sin  (4x) )d

5) Pa3noxuTb Ha NpocTenmne MHOXUTENMN:

4x2 +14 )
(16x*—81)(3+4x—4x? )(27-8x3 )

Mat. AHanun3a. Ne2

Bbluncnuntb:

_[ arcsin 2( 2x)dx
1)

_[ 3x—1 dx

A3+ 6X — 9x?

J-2+4x2dx
3" T g

.[ (cos4 (3x)-sin 3(4x))dx

5) Pa3noxuTb Ha npocTenume
MHOXUTENMN:

9—2x2
(1- 256x¢)2(4x2 +5x + 1) (64x¢ 1)

Mat. AHanus. Ne3

Bbluncnuntb:

a2
3 I (4x 3X )cos( 4x)dx 2

'[ 3xX+4 dx

V12 -12x - 9x?
j (sin (2x) - cos*(2x) )x

3) +4)
16 -17%2

[=oe-m™

5) Pa3noxuTb Ha NpOCTENLLNE MHOXUTENN:

152 — 2x?
(16 —81x*)(4 —12x+9x2 )(27x° - 8)°

Mart. AHanuns. Ne4

Bbluncnuntb:

) j x® In2(3x)dx
.[ 4x +1

8+ 4x — 4x?

9X2 +8 dx

3) 8Ty

j (cos* (5x) - sin®(3x) )dx

] 2)
dx

5) Pa3noxuTb Ha npocTenume
MHOXUTENMN:

74x% +90
(x* —256)(-4+5x-x* ) 64-x°)

2 cemecTp.
KonTponbnas padota Ne 5.

OrnpeneneHHbIl HHTErpall U €r0 MPUII0KEHUS.




Mart. AHanu3a. Ne1
1) Hantu gnvHy gyrm Kpusom

X2 +y2 =4y +4x—4 §
, OrPaHNYEHHOI

npamon

<
X+ys= 2, obbvem Tena, nony4eHHOoro

nnowazb NOBEPXHOCTU AAHHOro Tena.
2) Belumcnutb nnowags dourypel,

3aJaHHOM NapameTpU4ecKu:

4x =10(t -sint)
= 10(1-cost) y=15

(0<x<20m,y215)

>
B NONSIPHbIX KoopanHaTax: | =1+ C0S¢

r<i.

T

X c0s 2xdx
4) Bolumcnutb uHTerpan: ©

BpaLleHnem gaHHow durypbl Bokpyr ocu Oy,

3) Bbluncnutb nnowaab gurypbl, 3agaHHON

Mart. AHanus. Ne2
1) HanTtu gnvHy gyrm Kpuesomn
X2 +y? =—6y+2x—6 5
, OrpaHNYEHHOM
g Yy+x 0

, 0bbem Tena,
NosTy4EHHOro

npsiMo

BpawleHMeM JaHHOW purypbl BOKPYr Ocu
Ox,

nnoLaab NoBEpPXHOCTM AaHHOTO Tena.
2) Beluncnntb nnowanb puryphl,
3afaHHom napameTpmquKm:‘!/_: 8-43 ,
x =8(t —sint)
Y= 8(1—cost)
(0<x<16m,y>8-48)

3) Bblumcnutb nnowaab urypsl,
3aJaHHoOMN

< 1
B NONSipHbIX koopauHaTax: | = 35iN 3¢
r=1,

4) Bblumvcnutb nHTErpan:

1
27jx3\/4—3x2dx
0

Mat. AHanus. Ne3

1) Hantu gnvHy gyrm KpymBom

X2 +y? =2y +6x-6 5
, OrpaHNYeHHOMN

npsiMon

<
X+Y<2 o6nemTena, nONyYeHHOro

nnowaab NoOBEPXHOCTU IaHHOIO Tena.

napameTpU4ecKu:

{x =6(t—sint)
= 6(1—cost) y=3

BpaLleHnem gaHHon courypsl Bokpyr ocu Oy,

2) Beluucnntb nnowwans ourypsbl, 3agaHHom

Mart. AHanus. Ne4
1) Hantn anuHy oyrn Kpueon
X2 +y? =4x—-8y 16 §
, OrPaHNYEeHHOM
npsMon

-y >
X-y= 8 , 00bem Tena, nony4YeHHoro

BpaLLeHneM daHHOW ourypbl BOKPYr OCx
Ox,

nnowaab NOBEepPXHOCTN AaHHOIro Tena.

2) Beluncnutb nnowans gurypel,

3a[]aHHOII NapaMeTPUYECKN: Jy=12+6

3




(0<x<12m,y>3)

3) Bbeluncnuts nnowanb durypsl,

3agaHHON B NOJNTAPHbIX KOOpAMHaTax: r

> 3sin 4¢
r<i.

1
751[ X9 —5x¢ dx
4) Bbiumvcnntb nHTErpan:

Jx =12(t—sint)
Y =12(1-cost)

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

3) Bblumcnutb nnowaab urypsl,
3aJaHHoOMN

< .
B NOJIAPHbIX KOOpAUHaTax: r<Itsin ¢ )

r<i.

T

Xsin 4xdx
4) Bolumcnutb uHTerpan: ©°

Kontponsnas padora Ne 6.

CDYHKI_II/II/I MHOTI'UX IICPCMCHHBIX.

Mat. AHanuna. Ne1

1) HanTtu nonHein guddgepeHumnan
BTOPOro

nopsiaka 4 1 BTOpYIO YaCTHYIO
u MPOV3BOAHYIO

Bu u=f(&n)
oT , roe
dyHKUMK
E =3x-2ymn =-3x—2y?

2) Onst pyHkumm £ = 2% Y) yaiitn
yacTHble

NpOM3BOAHbLIE NEPBOIO U BTOPOIO
nopsiaka

2x% —3y — 222 =sin(3z)

3) BBoas HoBble He3aBuCHMble
nepemMeHHble, npeobpasoBaTb YpaBHEHUS
?z loz
ooy xoy 0 §=Ym=x
o XY ecm X

4) ViccneposaTb Ha
3KCTpEMYyM

Mat. AHanna. Ne2

1) HanTtn nonHbin
anddepeHumnan BToporo

nopsigka 4 n BTOPYIO YaCTHYIO
2
u
o
— 2
NPOVU3BOAHYIO oT yHKumm Y= f (5,\,1]),
OX
_ a2 _
m § =3x"—2ym =5y — 3
e
2) inst pyrkummn 2= 25 pagmy
y)
YacTHble

NPOV3BOAHbLIE NEPBOrO U
BTOPOro nopsiaka

32 -2y -2z =In(2z)
3) BeBoasi HOBble HE3aBUCUMbIE

nepemMeHHble,

npeobpasoBaTtb ypaBHEHUS

2
#z_1a_g

2=e%Y(2-4x2 £2y)

A\ y X

ONCTy

dhe
i
<
B
i
<
<

ecnmn

4) iccnegoBaTtb Ha 3KCTPEMYM




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

MaT. AHanns. Ne3

1) HanTtu nonHein guddepeHuman BTOporo

nopsiaka du y BTOPYIO YaCTHYO
NPOV3BOAHYIO

o%u
oy u=f(gn)
OT (pyHKLUMUK Vil

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

e

2) Anst pyHkumm = 2%, Y) pairu
YaCTHbIE MPOU3BOAHBIE NMEPBOro 1

BTOpOro nopsiaka 3x — 2y? — 372 = cos

(32)

3) BBoas HOBble HE3aBUCUMbIE NEPEMEHHBIE,
npeobpasoBaTtb ypaBHEHUSA

1loz X

0’z B
Tt/ = =2ymn = —
OXoy 'y oX s=2yn y

, ecrnm

4) ccnepoBaTh Ha 3KCTPEMYM

7 =e2*(2x-y? +2)

Mat. AHanuns. Ne4

1) HanTtv nonHbIn

anddepeHuman BTOporo nopsigka d?u
N BTOPYHO YaCTHYIO

ou

NPOWN3BOAHYO OXOY o dyHkumm Y= f

(&n)

E =3y —2xn =4x? -6y
roe

2) 0ns dpyHkumm 2= z2(x.y)
HaWTK YacCTHbIE

NPOVU3BOAHbLIE NEPBOrO 1 BTOPOro
nopsiaka

3x2 +3y - 322 =87

3) BBoad HoBbIE
He3aBUCKMMble NepeMeHHbIEe,

npeobpasoBaTtb ypaBHEHUS

£ =2x* +3yn = X

4) ccnepoBaTh Ha 3KCTPEMYM

z7=¢e"Y(3x* —6y—6)

KonrpomnsHas pabota Ne 7.

IToBTOpHBIE MHTETPAIIBI.




MaT. AHanuns. Ne1

” xydxdy
1) Belumncnutb b
X2+ Y2 <2, X2 +y2 <2y

,roe D:

2) N3MeHUTb NOpsSiAOK UHTErPUPOBaHMS

1 Jx 2 J2x
t[olx jof(x,y)dy+ jldx t[f(x,y)oly

JJ £ (x, y)xdy
3) B aBoviHOM MHTerpane D
nepenTn

K nonApHbIM KOOpAMHATAaM U pacCTaBUTb

npeaensl MHTerpuposaHus. D:
X2 +y% <4x,x<2,y>0

4) C noMOLLbt0 ABOVHOIO MHTErpana
BbIYMCNUTL NNoLwaab urypbl, orpaHNY4eHHOM
NVHUAMK:

Xy =4 y=4x,y=1_

MaT. AHanuns. Ne2

” xydxdy
1) Bbluncnutb D ,roe D:
X2 +y2 <—4x,x2+y? >4y,y>0

2) N3amMeHUTb NopsiAoK MHTErPUPOBaHUS

e Inx e? 2-In x

Idx!f(x, y)dy+.|;dx J;f(x, y)dy

Jf £ (x, y)dxdy
3) B oBoViHOM nHTErpane o
nepenTu

K NONApHbIM KOOpAnHaTamMm 1

paccTaBuTb Npeaensl MHTerpuposanms. D:
X2 +y?<-6y,y>-45 x>0

4) C nomoLLbo ABOMHOIO
MHTEerpana BblYUCIUTb

nrowagb ourypbl, orpaHUYeHHON
NIMHUAMK:

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

MaT. AHanuna. Ne3

” xydxdy
1) Bbluncnutb D
X2 + Y% <4x, X% + Yy <-4y

,rne D:

2) N3mMeHUTb NOPSiA0K UHTErPUPOBaHMS

Ny
r[olx jo f(x, y)dy+‘[dx ) 1 f (x, y)dy

2 X2 6

JJ £ x, )y
3) B oBoviHOM uHTerpane D
nepenTn

K nonAapHbIM KOOpAMHATaM 1 pacCTaBUTb

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

MaT. AHanuns. Ne4

” xydxdy
1) Bbluncnntb D ,roe D:
X2 +y2 <-2x, X% +y? <-2y,y<0

2) N3mMeHUTb NopsiAOK MHTErpPUPOBaHUS

5 Jix 10 J505x
de Jf(x,y)dy+ 5[clx t[f(x,y)oly

[] £ (x, y)dxdy
3) B oBoviHOM WHTerpane D
nepenTu

K MONSIPHBIM KoopaMHaTaM U1
paccTaBWUTb Npeaerbl MHTerpupoBaxust. D:
X2 +y? <-2x,x>-15 y>0




4) C noMoLLb0 A BONHOrO MHTErpana 4) C noMOLLbt0 ABOVHOrO MHTEerpana

BLIYMCIINTL MNOLLAAL PUrypPbl, OrPaHUYEHHON BLIYMCTIUTL
NMHUSIMU: )
nnowaab urypbl, orpaHNYeHHON
y=x245 y=5-x,x=2 NIMHNAMN:
2 oy 2 y_( v
y=Xx* x=2+y°,y=0,y=4

Bonpocsl k 3k3amMeny

1 cemecTp

1. Akcuomsl Ileano HaTypanbHbIX yncen. Koneunbie MHOXecTBa. OCHOBHAs TEOpEMa O KOHEY-HbIX
MHO’KECTBAX.

2. CpaBHeHue MHOXkecTB 110 MoHocTU. Teopema Kantopa-bepuureiina. Teopema Kantopa o
MOIIIHOCTH MHO>KECTBA MTOJIMHOKECTB. MOIITHOCTh KOHTUHYYMa.

3. AKCHOMBI IEHCTBUTEIBHBIX Yncell. TeopeMbl 0 TOUHOI BepXHEH U TOUHOW HUKHEH IpaHH.
ITpunuun Apxumena. TeopeMa o MIIOTHOCTH PaliMOHAIBHBIX U UPPALMOHAIBHBIX YHCE.

4. Teopema 0 MOLTHOCTH MHOKECTBA JI€HCTBUTEIIbHBIX YHCEN.

5. Jlemma I'eitne-bopensa-Jlebera o MOKPHITUSX.

6. IIpexen yucnoBoit mocienoBaTeibHOCTH. CBOWCTBA CXOISIINXCS OCIEI0BATEIPHOCTEH:
€IMHCTBEHHOCTD IIPEZEIIa, OTPAHUYEHHOCTh CXOAAIIEICS MOCIE10BAaTEIBHOCTH, CBOMCTBO
YCTOMYHMBOCTH, IIPEAEI MOYJIs, IPEACIIBHBINA IEPEXO] B HEPABEHCTBAX, CBOMCTBO JINHEUHOCTH.

7. CBoiicTBa CXOAIIMXCS IOCIEI0BATENIBHOCTEN: MPEeIEIbHbIIN EpeXo 1 B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 npezese HeyObIBarOIIEH U HEBO3pAcTalOIIEeH MOCIE10BATEILHOCTH.

9. Yucno e.

10. Teopema IlITombia.

11. Teopema o npezene NpoMexyTouHOM nocneaoBarenbHocTu. [Ipuniun Kanropa o BiokeH-HbIX
OTpe3Kax.

12. IMpunun boneiano-Beiiepmrpacca 0 cXOAAIIEHCATIOANOCTIEI0BATEIHHOCTH.

13. Kpurepuii Ko cxoauMocTy ociie10BaTeIbHOCTH.

14. Onpenenenue npenena yucnoBoil pynkunu no Komm u no I'eiine. DOKBUBaJIE€HTHOCTh
omnpenenenuil npenena ¢pyukuuu no Komm u no I'eiine.

15. Kpurepuii Ko cymectBoBanus npeaena QyHKINH.

16. HenpepbIBHOCTH (PyHKIIUH B TOYKE M HA TpoMexyTKe. CBOWCTBA HEMIPEPBHIBHBIX (DYHKIUIA:
HEMPEePBIBHOCTh MOJYJISl, IOKAJIbHAs OTPAHUYEHHOCTh, CBOMCTBO YCTOMYUBOCTU. Apu(MeTHUYECKHEe
OIEpaLMU C HEMPEPHIBHBIMU PyHKIUAMHI. HenpepbIBHOCTH CI0XKHON 1 00paTHON (DyHKIMH.

17. TlepBas Teopema BeliepmTpacca (00 orpaHU4eHHOCTH HENpephIBHON (QyHKIHH). BTOpas Teopema
Beiiepmtpacca (0 HauOoJbIIEM 1 HAUMEHbIIIEM 3HAYEHUN ).

18. INepBas u BTOpas Teopemsl bonpnano-Komm o mpoMekyTOYHBIX 3HAYE€HUS HENPEPHIBHON
¢yukuuun. Teopema o cyniecTBOBaHHUHM 00pPaTHOM (QyHKITHH.

19. Teopema Kanropa o paBHOMEpHOIT HENPEPHIBHOCTH.

20. Ionsarus npousBoaHoH, tuddepenuupyemocty, tupdepennuana GyHkuu. I 'eomerpuieckuit
CMBICIT TTPpOU3BOIHOM 1 muddepenimana. CpaBHEHUE TTOHITHI MPOU3BOIHON U
middepeHpyeMocTH.



21. OgHocTopoHHME MPON3BOIHBIC. CpaBHEHHE MOHATHN HEMTPEPHIBHOCTH U TU(DPEpEeHIIMPYEMOCTH.
Kpurepunii nuddepenumpyemMocts (B TepMUHAX HENIPEPHIBHOCTU AU (D depeHnnanbHO-pa3HOCTHOTO
OTHOIIICHHS]).

22. luddepeHnmrpoBanue TMHEHHON KOMOMHALINY, TPOU3BEACHUS M YACTHOTO IBYX (DYHKITHA.

23. luddepennupoBanue oOpaTHOM U CIIOXKHOUN PyHKIMU. IHBapHaHTHOCTH (POPMBI 3aITUCH TIEPBOTO
muddepeHnmana.

24. BbIBOJ MPOU3BO/IHBIX AJIEMEHTAPHBIX (DYHKIIHIA.

25. [IpousBoanbie U qudQepeHnnansl BHICIINX TOPSAKOB. BerancaurensHas ¢popmysia sl BBICIIUX
auddepeHnranon. YciaoBue MHBAPMAHTHOCTH BBICIIUX AU PEepeHIINanoB OTHOCUTEIBHO 3aMEHbI
IIEPEMEHHOM.

26. ®opmynsl JleiiOHuia (Beiciiee qudGepeHnrpoBanre MPOU3BEACHUS U CIIOKHOW (PYHKIINHN).

27. Teopema depma 06 sxcTpemyme ¢pynkimu. Teopema {apOy 0 MpOMEXYyTOUHBIX 3HAUEHUSIX
MPOU3BOIHOM.

28. Teopemsl Pous, Jlarpanska, Komm.

29. [lepBoe npasuinoJlonuTans BIYUCIECHUS PEIEIIOB

30. Bropoe npaBuioJlonuTans BEIYMCICHUS MIPEIETIOB

31. Muorounen Teitnopa. @opmyna Teinopa ¢ ocrarounsiM wieHoM B ¢popme [eano.
EnuHCTBEHHOCTD NpecTaBiIeHUs (YHKIIMA MHOTOUYJICHOM.

32. ®opmymna Teiinopa ¢ ocraTrouHbIM WwieHOM B popmax, Komm, Jlarpanxa.

I11Th OCHOBHBIX pazioxeHuit o popmyie Teitnopa.

33. UnTepnonsuonHbii monuHoM Jlarparka. O1ieHKa NOTpeIHOCTA HHTEPIOISIINH.

34. Kputepuii nocrostHcTBa PyHKIMH. Y CIOBHE CTPOroil MOHOTOHHOCTH (DYHKIIMH Ha IPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHble 3KCTpeMyMbl PYHKLUH, UX BUbI. HeoOXoqumoe yCciioBHe J0KaIbHOIO 3KCTpeMyMa.
JlocTaTouHbIE YCIOBUS JIOKABHOTO SKCTpEMyMa B TepMUHAX 1-0i MPOU3BOAHOM, 2-01 IPOU3BOTHOH,
N-TOM IPOU3BOJIHOM.

36. Beinykiible pyHKIUH, BUABI BHITYKIOCTH. JlOCTaTOUHOE YCIOBUE CTPOTOM BBIITYKIOCTH
¢bysakumu. Pacronoxenue rpaduka BHITYKIOW (GYHKIIMA OTHOCUTEIIFHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO Mex 1y cpelHUM apU(PMETHUIECKUM U CPEHUM
re€OMETPUYECKUM.

38. Hepasencta lOnra, I'énpnepa, Komm-byHskoBckoro, MUHKOBCKOTO.

39. Touku neperuda pynkuuu. Heo6xonnmoe ycnosue neperuda. JloctarouHoe ycioBue neperuoa.
Pacnonoxenne rpaduka QyHKIIMH OTHOCHTEIBHO KacaTeIbHOW B TOUKE Ieperuoa.

40. TTonstue 6a3bl. [Tpumepst 6a3. [Ipenen uncnoBoit pyHkuuu no 6aze. CoiicTa
GyHKIUH,IMEIOIINX Npeen 1o 6ase.

41. Kpurepuit Komm cyniectBoBanus npezena mno 6ase.

42. CaérHo-nopoxnénnsie 6a3bl. [Ipenen I'eiiHe mo 6a3e. DKBUBAJICHTHOCTH MOHATHI TpeIeano
I'eiine u mo Kommu B ciiyyae c4€THO-MOPOXKAEHHBIX 0a3.
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43. Omnpenenenue nunterpaia Pumana. Marerpan Pumana kak npezaen no 6ase. OrpaHu4eHHOCTb
UHTErpupyeMout pyHKIHH.

44. NurerpansHble cymmbl JlapOy 1 ux cBoiicTBa: cpaBHeHHE cyMM Pumana u JlapOy, cymMMbl
JapOy kak TouHbIe TpaHu cyMM PuMana, noBenenne cymm lapOy npu n3MenbueHNH pa3oueHus,
cpaBHeHHe cyMM JlapOy Juis Mr00bIX pa30ueHHi.

45. Kputepuit unrerpupyemoctu Pumana.

46. HTerpupyeMocTb HenpephIBHON (PyHKIMH U PYHKIIUHM C KOHEYHBIM YHCIIOM TOYEK Pa3phIBa.
47. aTerpupyemMocTh clokHON PpyHKINU. ApudMeTHUYECKIe orepaliu ¢
MHTErpUPYEMBIMU(DYHKIHSIMHU.

48. Bepxuuii u HmxHUN nHTerpabl JapOy. MaTerpanst JlapOy kak mpeneis cymm JlapOy. Kpurepuit
MHTETPUPYEMOCTH (PYHKIIMHM B TEpPMUHAX paBeHCTBa e uHTerpainos [lapOy.

49. OcHOBHBIE CBOWCTBA OMPEACIEHHOTO HHTETpala: HHTETPal OT CIUHHIIBI,
MOHOTOHHOCTb,JTUHEUHOCTD, a/INTUBHOCTb.

50. [lepBas TeopeMa 0 cpeHEM 3HAYCHUU.



51. UnTerpan ¢ nepeMeHHbIM BEpXHUM IpesienoM. HenpepbIBHOCTh HHTErpajia 0 BEpXHEMYIIPEAETY.
JuddeperurpoBanue HHTErpaja Mo BepxXHeMy Ipeaemy.

52. Bropas Teopema o cpeHEM 3HAYCHHH.

53. ®opmyna HeroTona-JleitOnuma. 3amena nepeMeHHOI 1 MHTETPUPOBAHNUE 10 YaCTSIM B
OIpeIeIEHHOM HUHTErpae.

54. ®opmymna Telinopa ¢ OCTaTOUYHBIM WICHOM B MHTETpaibHOM (hopme. HTEerpaabHbIC HEPaBEHCTBA
I'énpnepa, Komu-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecobcTBeHHOTO HHTErpana. @opmyna Herotona-JIeliOHuUIa 111 HECOOCTBEHHOTO
UHTErpaa.

[Tpu3HAKHM CXOAUMOCTH UHTETPAJIOB OT HEOTPULIATEIBHBIX (DYHKIIUH.

56. Kputepuii Komn cxoqumMocTy HecOOCTBEHHOIO MHTErpaia. AGCOIIOTHO CXOASIIMECS HHTEIPaJIbI.
[Tpuznaku A6ens u Aupuxie cXoAUMOCTH HECOOCTBEHHOTO HHTErpaa.

57. IloHATHS METPUUYECKOTO M HOPMUPOBAHHOTO IPOCTpaHCTBA. OTKPBIThIE U 3aMKHYThIE MHOYKECTBA
B METPUUYECKOM IPOCTPAHCTBE, UX CBOWCTBA. CBSI3b MEX/ly OTKPBITHIMU U 3aMKHYTHIMU
MHOKECTBAMHU.

58. [Ipenen o 6a3ze PyHKINHU CO 3HAYCHUSIMHU B METPUIECKOM mpocTpaHcTBe. CBOICTBA QyHKINH,
umeronux npenen. [pexen nocnenoBarensHocTH. [Ipenen QyHKIMH B TOUKE.

59. [Nonuble MeTpuyeckue npoctpanctsa. [Ipunnun nonHotel Kanropa. [loanpocrpancraa

nosiHoro npocrpanctsa. Kpurepuii Ko cyniecrBoBanus npesena.

60. [IpenkomMmakTHbIE MHOXKECTBA B METPHUUECKOM IpocTpaHcTBe. Kputepuii
MIPEIKOMITAKTHOCTH X aycaopda.

61. KomnakTHbIe MHOXKECTBA B METPUYECKOM ITpocTpaHcTBe. KpuTepuit KOMIaKTHOCTH METPUUECKOTO
npocrpancTBa. Kputepuii KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM IPOCTPAHCTBE.
KomnakTHbie MHOKeCTBa B R .

62. KoMIakTHOCTh B TEPMHHAX MOKPHITHHA. KOMIAKTHOCTH B TEPMUHAX LIEHTPHUPOBAHHBIX CHCTEM.
63. HenpeprbIBHBIE OTOOpaKEHUSI METPHUECKUX MPOCTPaHCTB. [IpooOpa3 OTKPHITOTO U 3aMKHYTOTO
MHOYKECTBA IIPU HENPEPLIBHOM 0TOOpakeHnu. HenpepbIBHOCTh CIIOKHON (DYHKLINU.

64. HenpepriBHBII 00pa3 KommakTa — KoMnakT. Teopemsr Beliepmrpacca. JInneitno
CBSI3HBIEMHO’KECTBA B METPUUECKOM MpocTpaHCcTBe. HenmpepriBHBIN 00pa3 TMHEHHO-CBA3HOIO
MHO’KECTBA — JIMHENHO-CBA3HOE MHOXKECTBO.

65. Teopema Kantopa o paBHOMEpHOH HETIPEPHIBHOCTH.

66. [ToHATHE TOMONOTNYECKOTO MPOCTpaHCTBA. OKPECTHOCTH, BHYTPEHHHUE TOUKH, TIPEAeTbHbIE
TOYKH, TOUKH PUKOCHOBEHHS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, Tpanuna. [Ipexen no 6asze
(YHKIMU CO 3HAUEHUSIMH B TOIIOJIOTHYECKOM ITpocTpaHcTBe. HempepriBHbIE
0TOOpaXKEHUSITONOJIOTUYECKUX MTpocTpaHcTB. [ToHsTHEe roMeoMopdu3mMa.

67. YacTHble mpon3BOIHBIE, MU GepeHIpyeMocTh, Tuddepeniman Gynkuun. Kputepuit
mudpeperuupyemocTH. JlocraTounoe ycioBue 1uppepeHunpyeMocTd QyHKINH.

68. Teopema o tuddepeHIupoBaHUN CIIOKHON QyHKIMU. THBapHaHTHOCTH (POPMBI
nepBorogudepennnana. [pasuna nuddeperiupopanms.

69. [Ipon3BoaHas Mo HanpaBiIeHUIO. I'paueHT.

70. YacTHbIe TPOU3BOIHBIC BBICIINX MOPSIKOB. TeopeMa o paBeHCTBE CMEIIAHHBIX TIPOU3BOIHBIX.
HenpepsiBHo auddepennupyembie QyHKIUH.

71. luddepenimansl BeicIINX NOPAAKOB. BeruucnurensHast popmyna s nuddepeHnantoBBhICIINX
MOPSAKOB. Y CJIOBUE HHBAPUAHTHOCTH BBICHIMX JU(PEpEeHIINATIOB OTHOCUTETbHO3AMEHBI IIEPEMEHHBIX.
72. ®opmymna Teitmopa ¢ ocTaToOUHBIM WieHOM B hopMme Jlarpanxka u B popme Ileano.
@opMyIaKOHEYHBIX IIPUPALIECHUN.

73. JlokanbpHbBIE SKCTPEeMYMBI (DYHKIMII MHOTHX ITepeMeHHbIX. Heo0Xoammoe yciioBre 3KcTpeMyma.
JlocTaTOuHOE yCIIOBUE IKCTPEMyMa.

74. HesiBHas pynkuus. Teopema o HeIBHON (YHKIIMH.

75. Cucrema HesiBHBIX (yHKIMHA. Teopema o cucreme HessBHBIX QyHKIHA. CyliecTBoBaHHE
oOpaTHOM QYHKITHH.

76. YcioBHBIE SKCTpeMYMbI (DYHKIMI MHOTHX ITepeMeHHbIX. MeTo MHOuTenel Jlarpanxa.
JloctatouHoe ycioBHe 3KCTpeMyMa B Metoje Jlarpanxa.



77. Inddepenuupyembie otodpakenus. Marpurna Skoou.

78. [IpyHIMT CXKUMAIOLINX OTOOpaXKEeHUH.
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79. Yucnosoii psin u ero cymma. Kpurepuit Ko u Heodxoanmoe ycinoBue cxoaumMocTH psaa. Obmme
CBOMCTBA CXOJAIIMXCS PSOB: CXOAUMOCTD PsAJla U €r0 OCTaTKa, JMHEHHAsI onepanus ¢ psalaMu,
COYeTaTeIbHOE CBOMCTBO Psla.

80. [Ipu3HaKu CXOAUMOCTHU PAAOB C HEOTPULATEIbHBIMU WIEHAMU: OOIIMNA KPUTEPUI CXOJUMOCTH,
npusHaku cpaBHeHus, Kommu, Jlanambepa, Kymmepa u Paabe. Materpansusiii npuznak Kommu-
Maknopena. CxogumocTs psja Pumana.

81. ®opmyna cymmupoBanus Jitnepa. IlocTosnuas Diinepa.

82. [Ipusnak EpmMakoBa cXOAMMOCTH PSJIOB C HEOTPHULIATEIbHBIMU YJIEHAMU.

83. [Ipusnakwu Jleiibnnna, AGens u Aupuxie A1 MPOU3BOIBHBIX YUCIOBBIX psiioB. OIleHKa ocTaTKa
psana JleiiOnua.

84. AGcomoTHAs M yCIOBHAS CXOJUMOCTb psiioB. [lepecTanoBKa 4iIeHOB B aOCOIIOTHO CXOASAILIMXCS
psnax.

85. YMHOXeHHe a0COMIOTHO CXOISIIUXCS PAIOB. Y MHOKEHHE YCIOBHO CXOISIINXCS PS/IOB.

86. beckoHeuHbIe MPOU3BEIECHHS U HX CBSI3b C psgaMu. AGCOIIOTHO CXOAIINECs OECKOHEYHbIE
npousBeneHus. [Ipencrasnenue Diinepa 1 13eTa-QyHKIUH.

87. PaBHOMEpHAs M TOTOYEYHASI CXOJUMOCTbH MOCIIEIOBATEIBHOCTH (GYHKINN. MeTpruecKuit
KpuTepui paBHOMepHOU cxoaumocTu. Kpurepuii Ko paBHOMEPHON CXOIUMOCTH
nocJenoBaTenbHOCTH (QyHKIMNA. HernpepsIBHOCTD IpeiebHON (DYHKINH.

88. [Ipu3nak JIuHU paBHOMEPHOI CXOAUMOCTH MOCIIEA0BATEILHOCTH (DYHKIIMH.

89. [IpenenpHbIii IEpexo/1 MO 3HAKOM WHTETpajia U MPOU3BOAHOM IS TIOCIIEA0BATEIEHOCTH
(byHKITHIA.

90. PaBHOMEpHAs U TOTOYEUHAS! CXOUMOCTh (pyHKIIMOHAIBEHOTO psifa. Kpurepuit Komm n
HE00X0IMMOE YCIIOBUE PaBHOMEPHOU cxoauMocTH psija. [IpusHak BeliepmTpacca paBHOMEpPHOI
CXOJIMMOCTH (PYHKLIMOHAIBHOTO psifia. HernpepbIBHOCT CYMMBI psiia.

91. llpuzHaku AbGens u Jupuxie paBHOMEPHOIH CXOAMMOCTH (YHKIIMOHAIBLHOTO Psijia.

92. lNounennoe nuddepeHnMpoBaHIE U HHTETPUPOBaHHNE (DYHKIIMOHAIBHBIX PSJIOB.

93. Crenennoii psa. [lepsas Teopema Abens. Paanyc u uHTEpBai CXOAMMOCTH CTENIEHHOT'O psija.
®opmyna Komm-A namapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psiia. Bropas Teopema Ab6ens. Auddepenunpopanue u
HMHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. [NoHATHE aHATUTUYECKON GYHKIIMU. AHAIUTHYHOCTh CyMMBI CTEIIEHHOTO psijia. ENMHCTBEHHOCTH
MIPE/ICTAaBICHMS AaHATUTHUECKON (PYHKIIUU CTEIIEHHBIM PSAOM.

96. Psan Teitnopa. Kpurepuit npesncraBieHust yHKIUN CTEIEHHBIM psiioM. JloCTaToOuHOE yClIoBUe
AHAJIUTUYHOCTH. AHATUTUYHOCTh OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMMA. [19Th OCHOBHBIX pa3yioKeHU B
CTETICHHBIE PALBI.

97. IlpuHIMT €AMHCTBEHHOCTH ISl aHATUTHYECKUX QyHKIWA. [ToHsTHE aHamuTHYeCKO# (yHKIHH
KOMIUIEKCHOTO NepeMeHHoro. KomruiekcHas skcrioHeHTa u e€ cporictsa. opmyisl Diinepa.

98. Anmpokcumanus HerpepbIBHBIX pyHKIHMi. Teopema CToyHa. ATIIPOKCHMAITUS HEMPEPBHIBHBIX
¢byHKuMi anredGpandeckuMy U TPUTOHOMETPHUECKUMHI MHOTOUYJIEHAMH.

99. CkansipHoe npousBefieHre GyHKIUNA. AOCOTIOTHO M KBaIpaTUYHO HHTETPHPYEMbIe (YHKIIHH,
cBs13b Mexxay HUMH. HepaBenctBo Komm-bynsikosckoro. Hopma ¢ynkunn. CXoauMocTh B cpeiHeM
KBaJIpaTUYHOM. ANIPOKCUMAIIMS CTylIeHUYaThIMU (QyHKIMAMU (0€3 T0Ka3aTeNnbCTBA).
Tpuronomerpuueckas cucremMa GyHKIHA U €€ CBOICTBA: OPTOrOHAILHOCTE, ITOJHOTA B PABHOMEPHOM
U CpeHEM KBaJpaTUYHOM IMPUOIMKEHUSX.

100. HeoOxoaumoe ycioBHe pas3yioskeHUs (PYHKIIUN B PABHOMEPHO CXOISIIUICS
TpuronoMerpudeckuii psaa. [lonstue psaa @ypee. KommiekcHas 3anuch psga @ypse. Psag Oypoe B
Clly4ae IPOU3BOJIBHOIO HHTEpBAJIA.

101. Hopma TpUTOHOMETPHUYECKOTO TIOJTMHOMA. BrIpaskeHre CpeIHero KBaIpaTUIHOTO OTKIIOHEHHUS
(GYHKIMU OT TPUTOHOMETpPUYECKOTro noimHoMa. ToxkaectBo beccens. MuHuManbHOECBONCTBO



4acTUYHBIX cCyMM psifa Oypre. Paznoxxenne GpyHkimu B psag OPypbe, CXOIANTUNCS B CPETHEM
KBaJ[paTUYHOM.

102. HepasenctBo beccens. PaBenctBo [1apceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKON CUCTEMBI
¢ysnkuuid. OTHO3HAYHOCTH OonpeaeTaeHus (yHKIMU CBOUM psioM Dypsbe.

103. Teopema Pumana o ctpemiiennu ko3 duninenToB Oypbe k HyMr0. MHTErpanbHOe MpeACcTaBICHUE
4aCTUYHBIX CyMM psja Pypsee. Anpo [upuxie u ero cBoMcTBa.

104. Ipuznak duau cxogumoctu psga Oypre. [loroueunas cxonumocts psaga Dypbe KycOuHO-
TJIAJKAX QYHKITHA.

105. Pa3noxeHne cuHyca B 06CKOHEUHOE IIPOU3BEICHHUE.

106. PaBHOMepHast cxoauMOCTh psga Pypbe HeNPEPHIBHBIX KyCOUHO-TIIAAKUX (PYHKIUH.
HuterpupoBanue psgoB Oypre.

107. CemeticTBa (hyHKIHIA, 3aBUCIIIUX OT MapameTpoB. [loToueynas u paBHOMEpHasi CXOJMUMOCTb.
JlocTaTo4HOE YCIIOBHE PABHOMEPHOM CXOAUMOCTH. MeTpruuecKuid KpUTEpUil paBHOMEPHOU
cXoAMMOCTH. PaBHOMEpHasi CXO0IMMOCTh ceMeiCcTBa (YHKINI Ha SI3BIKE MOCIEA0BATEILHOCTEH.
HenpepriBHOCTS TIpeienbHON HYHKITUH.

108. CoOcTBEeHHBIE MHTETPATBI, 3aBUCAIINE OT TAPAMETPOB, C IIOCTOSTHHBIMH IIPEIEIIaMU
nHTerpupoBanus. [IpenenbHslil nepexo o napaMeTpy 1oJ 3HakoM MHTerpaia. HenpepsIBHOCTH
uHTerpana no napamerpam. AuddepeHurpopanre 1 UHTErPUPOBAHKE UHTETPaja Mo mapameTpy B
CJIly4ae MOCTOSHHBIX IPEJEIOB UHTETPUPOBAHUSI.

109. CobcTBEeHHBIE MHTETPATIBI, 3ABUCAIINE OT MApaMETPOB, C IEPEMEHHBIMU Tpe/IesIaMu
uHTEerpupoBanus. HempepbIBHOCTH MHTETpaia o mapamerpam. JuddepennpoBanne nHTErpaa mno
napaMmeTpy B Cilydae MepeMEeHHbIX MPEIEeTI0B UHTETPUPOBAHMUS.

110. HecoOcTBeHHBIE HHTETPAJIB, 3aBUCSIIUE OT MapaMeTpoB. [loTroueuynas u paBHOMEpHast
cxoaumocth. Kpurepuii Ko u npusnak Beliepiirpacca paBHOMEpHON CXOAMMOCTH UHTETpaa.
111. ITpusnaku AGens u Jlupuxie paBHOMEPHOU CXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCSILUX OT apaMeTpPOB.

112. HenpepsIBHOCTh HECOOCTBEHHOT'O MHTETpaja 1o napamerpam. Juddepenimpopanue u
MHTErpUPOBAHNE HECOOCTBEHHOI'O HHTETpaJIa IO MapamerTpy.

113. Tamma-pyHkuus u 6eta-QpyHkuus. MHOXKeCTBa CXOJUMOCTH 3IJIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pasnoxxenne ramma-¢GyHKIIMKA B OECKOHEUHOE TIPOU3BEICHUE.

114. CpoiicTBa raMmma-QyHKIMH: (popMysia HOHUKEHUS, aHATUTUYECKOE MTPOJOJKEHHE TaMMa-
(GYHKIHMU B KOMITJIEKCHYIO TIOCKOCTh, (POpMyJia TOTIOIHEHHUS.

115. CroiicTBa ramma-pyHkuuu: Gopmyna yaBoenus Jlexanapa, hpopmyna ymHoxenus ["aycca (6e3
NoKa3aTenbeTBa). CBA3b MEXKIY DIIIEPOBBIMU MHTETPATIAMH.

116. ®opmyna CtupiuHra.

117. Tlonsitue unrerpana @ypre. Muterpansuas popmyna Oypee. KomruiekcHas 3anuck MHTErpaia
®dypre. [Ipsmoe u o6paTHOE peodpazoBanre Oypre. DopmMysbl oOpareHusI.

118. CgoiicTBa npeobpazoBanust Pypbe: TMHEHHOCTh, OTPAaHUYEHHOCTb, HENPEPHIBHOCTD.
[Ipeo6paszoBanue Oypbe npon3BoaHON. CBSI3b MEXKIY INIAAKOCThIO PYHKIIMU U CKOPOCTHIO YOBIBaHUS
e€ nmpeobdpazoBanus Dypse. [IponsBoanas npeodbpazosanus Oypbe.

119. ITpeobpazoBanne Dypbe OeckoHEUHO TP PEPEHITUPYEMBIX OBICTPO YOBIBAIONTUX (YHKITHH.
®opmyna [Inanmepens. [Ipeobpazoanue Oypbe CBEPTKU YHKLINH.

120. TTonsiTHE aCUMITTOTUYECKOH MMOCIIETOBATETLHOCTH U ACHMITTOTHIECKOTO Pa3I0KEHUSI.
EnvHCTBEHHOCTh aCUMIITOTUYECKOTO pa3ioxkeHus. Onepannun co CTENEHHBIMA aCUMITOTUYECKUMU
psanamMu: apuMeTHIeCKUe Onepaly, MOWICHHOE HHTErpupoBaHue U auddhepeHIupoBaHue.

121. ®opmyna cymmupoBanus Diinepa-MakiopeHa.

122. Jlemma Batcona.
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123. BayTpeHnHss u BHeIHss Mepa JKopiaHa u MX CBOMCTBA.

124. Kpurepuit n3amepuMocT MHOkecTBa 110 XKopaany. CBoHCTBa M3MEPUMBIX MHOXKECTB.

125. CgoiicTBa Mepbl JKopaaHa: KOHEYHAs aITATUBHOCTh, MEpa MPSMOTO TIPOU3BEICHUSI MHOKECTB.
Mepa rpaduka HenmpepbIBHON Ha KOMIAKTe (QyHKIHH.



126. Onpenenenue kparHoro uarerpaia Pumana. Materpansueie cymmsl J[apOy 1 X CBOMCTBA.
Kpurepuii nuaTErpupyeMOCTH.

127. aTerpupyeMocTb HempepbIBHBIX QyHKINI. CBS3b MEKy HHTETPUPYEMOCTBIO 1
OTPaHUYEHHOCTBIO.

128. NHTErpUpYyeMOCTh Pa3pbIBHBIX (DYHKITUH.

129. YeTsipe OCHOBHBIX CBOMCTBA HHTErpajia. HTerpanpHas TeopeMa O CpeaHEM.

130. CBenenue ABOMHOTO MHTETPAIa K IOBTOPHOMY.

131. CBenenue KpaTHOTO HHTETPaia K IOBTOPHOMY.

132. 3ameHa nepeMeHHBIX B JBOMHOM HHTETpAJIE.

133. Omnpenenenue HeCOOCTBEHHOTO KpaTHOTO MHTErpasia. HecoOCTBeHHBIE MHTETPaIIbI OT
HEOTPUIATENIbHON (PYHKIIHNH.

HecoOcTBeHHBIN KpaTHBIA HHTErpal CXOIUTCS TOT/AAa ¥ TOJIBKO TOTAA, KOTAa OH a0COIIOTHO CXOUTCSI.
135. lnuna kpuBOoi. AITUTUBHOCTG AJUHBL. BeruncinurenbHas popmydia Juisl JUIMHBI HETIPEPHIBHO
muddepeHupyeMoil KPUBOH.

136. KpuBosinHeiiHble HHTETPaJIbl IEPBOTO POJia U UX CBOMCTBA. BrruncnurenbHas Gopmya.

137. KpuBosmHeHbIe HHTETpaJIbl BTOPOTO POJa U UX CBOICTBA. BrruncnurensHas ¢popmyiia.

138. ®opmyna ['puna.

139. YcnoBus He3aBUCUMOCTH KPUBOJMHEHHOT0 UHTErpaia OT ITyTH UHTerpupoBanus. Kpurepuit
noyiHoTO M depeHimaia B 0THOCBI3HON 00IacTy.

140. ITepBas kBagpatraHas GpopmMa moBepXHOCTH. [L1o11a1h MOBEPXHOCTH.

141. OpueHranus NoBepXHOCTH U €€ kpas. KycouHo-Ti1aKue NoBepXHOCTH.

142. TToBepXHOCTHBIE UHTETPAJIBI IEPBOTO U BTOPOTO poja. BerunciaurensHbie (OpMYIIbL.

143. ®opmyna Crokca.

144. BextopHas TpakToBka (popmyisl CTokca. ['eomerpuueckoe onpeenenue poropa BEKTOPHOTO
OJIS1.

145. ®opmyna [Maycca-Octporpanckoro, €€ BEKTOpHas TpaKTOBKa. I 'eomeTpuieckoe onpeaenecHue
JTUBEPTEHIIUN BEKTOPHOTO TOJIS.

146. TTonunuHelHBIE aHTHCUMMETPUYHBIE (opMBbl. BHenHee npousBeaenne Gpopm 1 ero cBoicTBa.
147. Iuddepenunansusie popmbl. Oniepanuu BHEMIHET0 AU PepeHnpoBanus 1 nepeHoca Gopm, ux
CBOWCTBA.

148. TTonsitue MHOTOOOpa3Ms. OpueHTAIHSI MHOT000pa3us U ero kpas. HTerpupoBanue
muddepeHranbHbIX GopM Ha MHOrooopasuu. Obmas popmyina Crokca (6€3 J0Ka3aTenbCTBa).

Konmpom; oc6o0enun Komnemeuuuﬁ

Ne Bun xoHTpOs Konrtpomnupyembie paszzaesbl Komnerenuu, KOMIOHEHTHI
i\t KOTOPBIX KOHTPOJIMPYIOTCS
1 AynutopHas Pa3znen 1-Paznen 3 B 1-m cemectpe YK-6, OINK-2

KoHTp.paboTa(npos | Pasnen 1- Pa3nen 3 Bo 2-m cemectpe
epKa U OIICHKA) Pazpnen 1- Paznen 3 B 3-m cemectpe

Pasnenl —Pa3gen 3 B 4-M cemectpe

2 TectupoBanue. Paznen 1-Paznen 3 B 1M cemectpe YK-6, OIIK-2

IToaroroska K Paznmen 1- Pa3nen 3 Bo 2-M cemectpe




tectupoBanuto(ore | Pazmen 1- Pazgen 3 B 3-M cemecTpe
HKa pe3yJIbTaTOB) Paznenl — Paznen3 B 4-m cemectpe
3 CaMoCTOsTENBHOE Pasznmen 1-Pasnen 3 B 1M cemectpe VK-6, OIIK-2
perienue Paznen 1- Paznen 3 Bo 2-M cemecTpe
IIPAKTUYECKUX Pa3nen 1- Pazgen 3 B 3-m cemectpe
3aJaHnui Paznenl — Paznen3 B 4-M cemecTpe
(aynuTopHas)
4 Dk3ameH 1 Paznen 1-Paznen 3 B 1-m cemectpe YK-6, OIIK-2
ceMecTpe
5 DK3aMeH BO 2 VK-6, OIIK-2
ceMecTpe Paznen 1- Pasznen 3 Bo 2-m cemectpe
6 DK3aMmeH B 3 VK-6, OIIK-2
ceMecTpe Paznen 1- Pasnen 3 B 3-M cemecTpe
7 Ok3aMeH B 4 Paznen 1- Paznen 3 B 3-m cemectpe VK-6, OIIK-2
ceMecTpe

7. Y4eOHO-MeTOOAMYECKOe M MaTepHaJbHO-TeXHMYecKoe olecreyeHHe JUCHMILIMHBI
(Moay.is1) 3JIeMeHTapHAasi MaTeMATHKA
[lepeueHr OCHOBHOI M JOIOJIHUTENBHOM YyueOHOW JUTEepaTyphbl, HEOOXOIMMOM Al OCBOEHHUS

JTUCHUIUIMHBI (MOJyJIsl) IUCKPETHAs MaTeMaTuKa.

K ocHoOBHOI (00s3aTenbHOM) JIMTEpaType OTHOCATCS Yy4eOHUKH, ydeOHble mocoOus, y4yeOHo-
METOAMYECKasl JHUTepaTypa W MOHOrpaduH, H3y4YeHHE KOTOPBIX SBISIETCS 00s3aTelbHBIM IS
OBJIa/ICHUS 3HAHUSIMU B MOJTHOM 00BbEeMe MO JUCLUIUIMHE B COOTBETCTBMM C JaHHOM mporpammoii. K
OCHOBHOMH, TNpEXJe BCEro, OTHOCUTCS JUTepaTypa, umeromas rpud MuHuctepcrBa oOpa3oBaHus U
Hayku Poccuiickoit @enepanuu win Y4eOHO-METOJUYECKOTO OOBEIWHEHUS, PEKOMEHIYIOIINX
M3JlaHuE K KCII0JIb30BAHHIO B y4eOHOM mpolecce. B crnricke OCHOBHOM JTUTEpaTyphbl YKa3bIBaeTCs HE
0ojee MATH UCTOYHUKOB, MMEIOMIMXCS B JIOCTAaTOYHOM KojudectBe B (onae Oubmmorexu. Ecnu
JOCTyIHA 3JEKTPOHHAs BepcUsl Y4YeOHMKOB, y4eOHBIX MOCOOMH M T.1., CIENyeT yKaszaTh Jid HUX
PEXHUM JOCTyTA.

K nomonHuTEenbHONM OTHOCHUTCS JUTEpaTypa, peKoMeHayemas OakanaBpaM, Marucrpam s
CaMOCTOSITENIbHOI'O M3YYEHHUS NpPU BBIMOJIHEHHH KYpPCOBOTO IpoekTa (paboThl), yueOHOH Hay4dHO-
HCCIIEIOBATeNbCKOM  paboOThl, MpU HamucaHuu pedeparoB, [UIsl MOJATOTOBKM K CEMHUHapam,
MPaKTUYECKUM 3aHATHUSAM, J1a0OpaTOPHBIM paboTaM M JAPYTrUM Y4eOHBIM 3aHATHUSM, a Takke IJis
yrayOaeHus ¥ pacIiiipeHus 3HaHHUM 110 TaHHOW TUCIUIINHE.



Bce wuWcTOYHMKM B OCHOBHOM MW JONOJHHUTEIBHOM  JUTEpaType MHaloTCsi €  MOJHBIMHU
61/I6JII/IOFpa(1)I/I‘-IeCKI/IMI/I OINMCAaHUAMU B COOTBETCTBHU C pOCCHfICKHM WKW 3alagHbIM CTaHAdapTaMU
othopmiieHHS.

Jliis Mmaructparypbl 0053aTeIbHO HATMYUE TIUTEPATyPhl Ha aHTIIUICKOM SI3bIKE.

7.1. YueOHasi iuTepaTypa:

1. Kynpssues JI.JI. «Marematuyeckuii aHainus»

2. 3opuu B.A. «MaremaTudeckuii aHaIu3»

3. Bunorpaznosa M. A. «3agaun u ynpaxHEeHHsI IO MATEMaTHYECKOMY aHAIIH3Y»

4. lemunouy b.I1. «COopHUK 3a/1a4 ¥ yIIpaKHEHUH TI0 MATEMAaTHYECKOMY aHAJIA3Y»
5. @uxrtenronsl] [.M. «OcHOBBI MATEMATUYECKOTO aHATIH3a)

7.2. MuTepHeT-pecypcesbl
1. ®enepanbubiii mopran http//edu.ru

2. Dnextponnbie katanoru Hayunoi 6ubnunorexu JAI'Y http//elib.dgu.ru

7.3. IIporpamMmmHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHYECKOe o0ecrneyeHmne

B opranmszanmm y4deOHOro mporecca HEOOXOIUMBIMHU SIBISIOTCS CPEICTBA, OOECIIEYMBAOIINE,
ayJIMOBU3yalIbHOE BOCIpPHUATHE y4eOHOro Mmarepuana ( CHEelHaTW3UpPOBAHHOE JAEMOHCTPAlMOHHOE
o0opyoBaHue):

1. locka u men (unu 60j1ee COBpeMeHHbIE aHAIOTHH )

2. KOMITBIOTEPHBIC W MYJIETUMETUIHHBIC TEXHOIOTUN

3.MUKpPOGOH ¥ COOTBETCTBYIOIIME YCTAaHOBKHU (iE paboThl B OOJBIIUX ayJUTOPUSIX C
MHOTOYHCIICHHBIMHU TPYIIITAMHA CTYICHTOB)



Pabouas nporpamma aucuumuinael 51.0.17 MateMaTu4yecKuid aHAIU3 COCTaBIICHA
B cootBercTBHM ¢ TpeboBanmsimMu OPI'OC BO mno nampaBineHuto moarotoBku 44.03.01
"Ilemarornueckoe 0Opa3oBaHHE YTBEPXKACHHOTO MpukazoM MuHoOpHayku Poccum ot
22.08.2018 Ne 125.

[IporpamMmy coctaBuna:
[Tpodeccop kadenpr «Maremarnueckuii ananmz» Tankues U.A.

ITpotokomn Ne6 ot «27» deBpans 2025t

[Tporpamma ogoOpeHa YueOHO-METOJUIECKUM COBETOM (PU3HKO-MAaTEMaTHYECKOTO

dakynprera mpoTokon Ne 7 ot «13» mapta 2025 .



[Ipunoxenne Nel
OuneHouHble MaTePHAJIBI N0 JUCHUILVIHHE «MaTeMaTHYeCKUil aHAJIN3)

1. OneHounblie MaTepUuaJIbl AJH TEKYHIETr0 KOHTPOJIA

1.1. TecToBbIe MaTepuaIbI _
Pazgen: IIPEJIEJI ®YHKIIUU.

Hcnons3ys npasuiio Jlonurans, HalauTe ciaeIyrolue Ipeaeibl:

: 1
1. lim SInSX [-]
i :
- X
2. lerg . [-31]
—»_ COSX
i 1
3. |jm12C0SX, []
x—0 X2 2
4. lim Inx [1]
x—>1 X —1
5. lim 10X [0]
X—>+00 X
2
6. lim 2. [0.]
X—>+0 @
7. Xlirfﬂoxnln x(n>0). [0.]
8. lim(——- %) 4
x-3 )i_3 . x> -9 6
9. lim("- ). [0]
x>0 X SINX
10. lim '%*. ]
0 sf(n 3X 3
11. lim>—=. - 1]
X—>I1 tg5X 5
im x-1 1
T - "]
x>1 X" —1 r;
13. lim Incosax a ]
x>0 In cosbx - %f
14, lim x=1 -]
., sin 4x 2

4



15. i

16.

17.

18.

gt —e*

-0 sin X

lim 182X

2 1g3x
2

lim
x—a+0 In(X—a)
lim In(sin ax)
%00 [n(sin bx)

In(e* —e?)



o

A WD R

19. lim xctg2x.

x—0

20. lim (1-X)tg .
x—1 2
1

21. lim@*-1)x  (a > 0).
1 1

22. limn*(@a*+a * -2)x  (a>0).

X—»0

. I
23. ym(ﬁ— seosy)

2

24, . lim X_m;m—HaTypanbﬂoe yucio u a>0.
25, lim =~ °%5%
x—0 5X2 5
26. lim( 1 ).
>3 X—3 X°—X—06
27. lim(+—- ¥

-1 Inx x-1
28. lim (sin x)'9",
X_)n_
2
1

29. lim (cos x)*.

x—0

30, i sin X 17
' IxTo( X )"
31 Iirp(l—sinx)cosx.
X
2

1
X

32. lim (x> +1)*.
33.  limp (tgx) 9>,

Paznen: MPOU3BOJHBIE U JIU®PEPEHIIUAJIBI.

1. Haiinute npon3BoHbIE PYHKIIMA, TOJIB3YSICh HEMOCPEICTBEHHO ONPEACTIEHUEM

IIPOU3BOIHOM:
.y =3 [y =3]
. y=8-%% [y' =-2x]
Ly = (4x +1) [y/ =8(4x+1)]
3
X
y=__. I — 2
3 [y 1 ]
y = - . | =—
x—3 [ y (X _ 3)2
y =V1+x2. [y =—2—]

2. Haiinmute mpon3BoIHbBIE CAEAYIOMMX (QYHKITHIA:

5



11.

12.

13.

14.

15.
16. y =

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

y = x2 (2x -1).
y = (x3 +3)(4x% —5).
(x=5)*(x + 3)°.

(x —1) Vx.

y=C0S___

y = X? COS X.

[y =-6x2]
2
[y’ _—X_Z.]
Iy =
(x? —1)?
| =— 2 ]
1 1
[y _\/;—}_3)(3@/;']
[y/=x2—_]
5
[y’ ="1]
5
[y/ =6x% —2x]

[y/ = 20x* —15x2 + 24x.]

[y = (x=5)°(x +3)*(9x —13) ]
3x-1

[y’ = 2J§J
y 4 _15x2 + 6x
ST ey
5(5 + 4x)
[y =——+.
5— 2x)*
(3x? +5)%(30x2 (—54XX210)

[y =

(2x - 3)?
[y/ =— 30x ]
O ¥5)pP '

> ]
[y/ =———
Y6 557

[y = ]
g4+3x
[y’ =- " ]

(X2 + 4N x? + 4
° ]
2(Xx+3)VX2 +x—6

[y’ =3sin? xcosx.]
[y' = 2xcos ¥ ]

[y =

3
[y/ =——x2sin X ]

[y’ =x(2cos x — xsin x).]



3L

32.
3.y

4.y

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,
45.

46.

47.
48.

49.

50.
51

52.

53.

54.

sin 2x

y= .
C0s 3X

y = (X2 —2)sin X+ 2XC0S X.

COS X

1-sin x
_ sin x—Cos X
sin X + COS X

y =tg*x(x? +1).

y = (tgx — ctgx)?.
y = X—1gx.
tgx

S

y = 4/1+cos? x.

Intg— .
g2
y=Inx2

y = (x=1)¢e*.

y=(x2 —4x +8)e2.

y = tg®2xcos? 2x.
y=In(e™ + xe™).
X2 -9
23 7.

x =1

y=1I

y = X —arctgx.

1
y==
2 2

J1— 2 +_arcsinx.

; _ 5COS X —COS5SX
2 cos? 3x
[y’ = x? cosx.]

]

[y

| =
Ly 1-sinx
2

/ .
Ly (sin x + cos x)?
;o 8xtg® (x? +1)

[y =

cos? (X% +1)
16cos 2x

[y =—"""_ "1
sin 3 2x

[y' =-tg°x]

[y/ =— 4x —sin 22x 1

4x./x cos? x
sin 2x

fo_o SeX )
Ly 44)(1+cos?)?

[y =™ (1+Inx).]
[y = (2x+ %% In 2)2*]
el

/
= _]
v 2x
[y’ =2tg22x(3-2sin 2 2x).]
y' =- "]
1+x
[y = 24x2 ]
x3 —9)(x® -1)
X2
[y/:II—T'
[y/ =v1-x*]



1+x 1
55. y=1In + " arctgx. [y/ = 1
I=x 7 T—x%
PP 2 X
56. y=Insin_____ yl=- ctg ]
x+1 (x + 1) X+1
7. y - arcsin( &), Iy =2 )
1-e*
58 h—" =t ]
. y—n1+ex. [y 1+ex.
59. y = xarcsin XX arctg/x. [y =.]——]
X+1 X+1
a 3
60. y=arctg _ ,p |X=2 [y = 2a°
X X+a x*—at
61. y—arcsin . Iy = 1 ]
3 5+ 4x — X2
2 _
62. y= (1+x )a;rctgx X [y/ = xarctgx.]
X
63. y= 4arctg \/ﬁ [y/ — 4arctg\iﬁ In4 ]
(X2 +2)Vx% +1
64. y=Inarcsin \[1—e* . [y = ¢ ]
V1-e* arcsin v1—e*
3. Haitnure nuddepenimais! ciaeayonmx GyHKIAN:
65. y=(a’ - x?)% [dy = —4x(a® — x?)dx.]
66. y=+4+x2. [y =% ]
Va+ X2
X+ dx
67. \ _ _ [dy = 1
y=h x-1 1-x?
1
68. Y= _tg°x+1gx. [dy = sec* xdx.]
3
69. y = arctg(x?). [dy = M.]
1+ x4
70. 'y = x(2x — 3)(4x +5). [dy = (24x% — 4x —15)dx.]
71. yzw. [dy = 17 .
2x +3 (2x + 3)?
72, y=e< +x+1. [dy = (2xe* +1)dx.]
By =8 [dy = 8% In 8dx.]
— co2 X
74. y=cos” _. [dy = —lsin xdx.]
75, 2 2
y =sin( 2x + 3). [dy = 2cos(2x + 3)dx.]
4. Haiigute mpon3BOAHBIE BBHICIIUX MOPSIKOB CIECAYIOMUX (DYHKITHIA:
76 y=x>-3x*+x3-5x% +x-1;y" =2 [y" =20x3 —36x? +6x —10.]
17. y = %3 —3x2 +1; y/// =9 [y/// :12]

1




78 y=x3+3x* +4;y' =2 [yV =0.]

1
79. y=xInx;y" =2 [y" ="
X
80. y= p2x : y/// ) [y/// — 8e* ]
81. y:ex+x2;y'V:? [yIV:ex.]
82. y:ecosx;y// =9 [y// :eCOSX(SinZ X — COS X)]
8. y=sin2x;y" =7 [y"=—4sin 2x]
84. y=arctgx;y’ =? [y" = x—
(1+ x?)?

Pasnen: CBOMCTBA JJU®PEPEHIIMPYEMbBIX (I)Y'HKI_[I/II‘/JI N ITOCTPOEHHUE
I'PA®UKOB ®YHKIIUH.

Haiiaute Hanbomnbliee 1 HAUMEHbIIIEE 3HAYEHUS CIASAYIOMUX (DYHKITHIA:

1. y=x*—-8x%+3 na orpeske [-2;2]. . [-13 u 3]
1
2. y=_x>-2x%+3 naorpeske [-1;2]. [-_ u3]
3
1 11 4
3. y%fl Ha OTPE3Ke [ 2 =], n 3y Al
R 4 7
4. y=tgXx—X Ha oTpe3Ke o] [ u ]
4 4 4 4
Haiiture TOuKH niepern6a u HHTEPBAIIbI BBITYKJIOCTH M BOTHYTOCTH CIICAYOIINX KPUBBIX:
5. y=Xx.

[ Touka meperuba (0;0); Beimykia Ha (—o0;0) 1 BorayTa Ha (0;+0).]
v 6. y=3%x-1
[ Touka meperu6a (1;0); Beimykia Ha (1;+00) 1 BorHyTa Ha (—00;1).]
7. y=-x+16x? — x — 250.
[ Touka meperuba (5;5); Bbimykia Ha (5;+00) U BorHyTa Ha (—0;5).]
HaiiuTe acCHMIITOTHI CIIEIYIOUINX KPUBBIX:

8. y=1—7- [x=0muy=1]
x2+1

9. y= [x=0my=x]
X
X2

10. y=— [x=-1uy=x-1]
X+1

[TpoBecTu nonHoe uccaenoBaHue GyHKINUN U TOCTPOUTH TpadUKH:

x*+4 X2 —x+1 y= 2
Y= . 12, y=—+—, 13. 7 — '
Ly X2 y X -1 X2 + 2Xx
2
14y= % 15. y_ 12x
3+ X2 9+ x?

Pazgen: UHTEI'PAJIBHOE NCUUCJIEHUE @ YHKIIU OJTHOM NEPEMEHHOM.
HEOIIPEJIEJIEHHBIA UHTET PAJI



HCHOCpe,I[CTBCHHBIM HHTCIPUPOBAHUEM HaWTH CICAYIOIUE UHTECrPpaJlbl:

6Xx2 — 24X +1

m' EpT™ dx.
3c08? X + 5sin?
3. (o —1)(x— v 2o 4 | O

y N sin® X cos? X
X 5
| | 5. .[' - Px.
L 2+x ) L \/3_sz
7 J‘ C0S2X 8. _[ 1+sin2x
sin x+cosx ’ sin x+cosx
z o
0. Itg xdx . 10. I9X2+45 :
2— 5x x2dx
11 12
.[ deXZ
J 6 J.3x2—12
S ) 16. dx
jJ2+9x2 J‘\/7—4x2
_2dx.
17. [ 12
Haiitu naTerpaibl, HpuMEHssl METOT ITOJACTAHOBKU:
1. |2 sin xdx. 2. Jxkxzdx.
2
xedx . 4 I X+1
3. A[x3+6 X2 +2x+10
- xdx
5, J.VSII']XCOSXdX. 6 Im
dx arcsin? xdx
7. |\—/—————. 8.
J.\/;Jrsinj\/; I w’—\
x3dx dX
9'J.x +7' 1O'IX8—7'
. 12. thxdx
xIn?x
13. IM 14. Isinz xdx .
Va4—cos’ x
.3
15. |cos® xdx . 16. (3 de.
I J.\/cosx
17. J’ 5x +1

V9-— x2

BbIUHCIUTG CIIEIYOIIHE HHTErPAIbI CIIOCOOOM HHTErPUPOBAHHS [0 YaCTSIM
1.I(x— 2)sin xdx. 2. J-In XX .

3. | xarctgxdx . 4. J“/;In xdx .

5. I(xz +1)exdx . 6. I(x3 —5x2 +1)exdx.



8 xdx

I

7. (x+1)InZxdx.

9. [excosxax. 10. [extsinaxax.

11. ijeXde. 12. Ixzcosxdx.

13. [arcsin xdx. 14, [eosctsin xdx

15. I(4x3 —-6x%— 2)e‘3xdx . 16. I(3x3 —Ox2 + 6)0053xdx .

17. J.x3sin(x2)dx.

HuTerpupoBanue paioHalIbHbIX GYHKINUN

1 JX3_6X2+11X_6dx 2 st—x5+x3 1dx
' —3x+2 ' 1 '

2x2 —11x — 25 x3+x2+2

- dx
3. ] X3 —Tx-6 dx.. 4.] xixz—li2

2 4 3 2
J‘ Xe—X+2 dx . 6. J’x +2x° —18x +54dx.
—5x2 +4 x5+6x4+9x3

7J~ X=5  gx.

X+ xZ—6x
x2+1

9. [ X B x4, 10.

R [CESh

11. IXS 12-f(1 iz 3
13. 1x+1;dx 14,

I (x22x+_57x)d+x4)3 I7X +5

16. dx .

I 3x%2 +8 J‘x2+2x+5
17 (5x — 4)dx

' Ixz +2x+5

WHTerpupoBaHue HppalvoOHANBHBIX (YHKIHUII

CH) x3dx
X

1 | 2y 2. [

fm_\/m' 4 [(c-06)%5x-3x.
d

5. 1434 S _Xzi/x_Z 6. I\/xmw.
_[x :/2:;[;1 8. (1+d>z(%/

9. | o . 10. j
V3x—2-3x—4 §+x Wx+1

11. j¢ 12. jﬁ_ dx.

Ix+a+Jx+b xvx -1
13. jfh‘%" 14, J‘XLH;dx

11



Jx
15. jmdx
_ 1+ Jx+1
[(x+1)\/x+

Wurerpains! Buna J‘ R(I X, [axZ+bx+ ¢ |dx [loncranoBka Jiniepa

t IVn +x+1

5. J'dix
N

o
Vox? —5x+1

X dx

9.
'[\/4\ +2x-2

11.
'[( 1) —'5\+2.

I ;
ﬂ\/xz —2x—3)|

15. dx

J‘(l+x+x2 N 1+x2 .

17, [—&% —
. J.XZ\/Z\‘—.\! .

WHTerpaibl OT BRIpaXXeHUH, COAEpKAIIUX TPUTOHOMETpHUecKue QyHKIIUN

1. { 4sin® x cosxdx .

3. J-tg xdx .
dx

5. J‘ .
Sin X cos X

7. J—dx .
€0S 2X

9 J‘ cos x dx _
Usin? x + +/sin x

11. J‘cos5 xdx .
13. _[cosa Xdx .

15. I ey

17. jsin6 € cos® Xdx .

dx
1e. ‘[(X+\/X+2)/X+1 '

2 J'd—x
Vil +5x+7

4',[ xdx .
1+ x4+ %2

6. Id—x
V3x—2x" —1

8 j dx .

. V1420 —2x°

dx

10. .
J.(x+4)\/ X2 +3x—4

12 J~ dx _
. xV3x& —2x -1
14. X dx _
Vax® +x =3

16. J'dix

Y Y
XVa — X

2. [(2r r—3acosx)°sin xdx.

4. [ctg axdx.

6 J‘ dx
cos? xsin? x

8. J'sin xdx .

10. [sin® xdx
12. [sin xax
14, [0

16. J‘i
sin* x cos* x

Pazgen: UYHTET'PAJIBHOE NCUYNCJIEHUE ® YHKIIU OJTHOM NEPEMEHHOM.
OIIPEJAEJEHHBIV UHTEI'PAJI

Brrauciauts OIMPCACIICHHBIC NHTCTPAJIbl, UCITIOJIL3YS OIPCACIICHUC!:



I/ICHOJ'IBSYH TCOMETPHUICCKUC COO6pa)KCHI/I$I, BBIYUCJIIUTDH CIICAYIOIINEC HHTCIPaJIbl:

1 3

1.‘[dx. 2. dex.

0

2
3. j(x +dx. 4. | x¥dx.
Y1 E

J. xdx 5
Sy B [gia-wox.
-3

-1
2n n

7. l!.sin3 xdx . 8. r[cos5 xdx .

Breraucnuts CJICAYIOIUC UHTCIPAJIbI:

1 4 dx ZJ- dx
< X2 +16 X2+ X+1

dx

~

dx

— e

1+2xcosa+ X2 1-2xcosa+ x?

5.

o

‘:IO
e, VRO — O

x2 cos xdx . c0s® xdx .

ey, N

NI

¢ In xdx x3dx

7..[3)(2. SIH

1

n,
9. J 5 . 10. !xarctgxdx.
a® cos? x + b sin® x

X n

11. jxl’adx 12. le’ cos® 5xdx .
w
10 xs(arctgx) dx

13. 1 X vaxt +bx® + ¢
-10 X ' J V14 x° '
1 s 4 3 2 1 6x7 sin* 3x —5xcos® x +1
+3X —27X +X —x+10dx dx.
15. I 7 16. j o
1
17 r[[—xdx i

Paznen: JU®PEPEHIIMAJIBHOE HCUUCJIEHUE ®YHKIIAN HECKOJBKHUX

13



IHEPEMEHHbIX

1. Haiitu obnacte onpenenenus GpyHkuui: a)z =In (4 +4x—y? ),
6)2=1/x2 +y2 -1 +In(4—x2—y2).
au au x
2. [TokazaTh, 4TO +— =1, ecin u=|n(e +ey)
ox oy
0%z 0%1 Y
+ =
3. IMokasarb,uto — —— O,ecom z=¢€ cosy.
aXZ ayZ
4. Haiitu y ‘lacTHbIC MIPOU3BOAHBIE CJIOXKHOM (byHKIHH:
z=x2InY, e X=_, y=Uv.
ow  w
5. Haittu  u , €ec = X2 i = “v=u?—v.
Y _u__ \Jfrlgw X + +sinz, X=U+V; y=U" -V
Xy xy? oz %z
6. Oyuxmus z= f(X,y) 3amadal+ xy—Ine +e =0, Haiitu e .
YHKI (x,y) 3an y ox o
1. Haiitu HauGosblllee ¥ HauMeHbIee 3HaYeHHe QyHKIUM Z=X’y(2—X—Y) B
TPEYTOJIbHUKE, OTPAaHUYEHHOM NpsAMbIMUA X =0, y=0, X+y=6.
X
8. Haiiti 5KcTpeMyM QyHKIUH Z = €2 (X +y? )
Tema «PSAABID»
38.111/108.15-5 MePBbIC Msfh YJCHOB PAA: o (4n—1Y
1.y, 2.) 3.2.n? 4.3 (-1)"] |
n=2N° =1 n=1 n+1 n=1 n=1 K3n+3)
3anucats hopMyITy 00IIEro ujieHa psja:
11 1 1 1 1 1 1 1 1 2 3 4
L7+ + + 7+ 4020 4+ T+ T+ T w03+
3 6 11 20 38 3 6 11 20 3 9 271 81
Hccaenosath Ha cxoz[miaocg, pémmz
n
1.)74n-1 2. T+ T+ 4 + ...
n=13N+3 2 5 8 3n-1
3. 1-141-14+1-1+., H(-1)" 4+
% (1 4n—1\'( )
4.2 (1) Ls 3)|
n+
n=1 0 (X+2)2n
5. HaiiTu nHTEpBaI CXOAMMOCTH psaa: z T
n=1

6. OnpenenuTs 061aCTh CXOAMMOCTH PAJIA, TIOTYYEHHOTO P Pa3IokKeHUH pyHKIun Yy = €572

B CTETIICHHOU PSI IO CTENeHIM (x-1)

Pasnen: ”HTETPAJIBHOE NCUHUCJEHUE ®YHKIIN HECKOJIBKHNX
HHEPEMEHHDBIX
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1. BpiuucnuTh ABOMHONW HHTErpai ﬂ Xdydz, ecnu obnacte (D) orpanuvena mapabosamu
®) £

z=y’ny=12%
2. Bpruucnute miaomiaas miockoit obmactu (D), orpanmueHHO#i mpsMbiMu Z2=0,Z=X u

OKPYKHOCTBIO X + 2% = 2X.
3. Bprumciute 00beM Tena, OrpaHUYEHHOTO IUIOCKOCTAMH Z =0, Y+Z=2 U UWIMHAPOM
2
y=X".

4. BBIUUCIUTH TPOMHOM HHTErpaj f f f (X2 +72 )dxdydz , ecou  obmacte V' orpaHuueHa
)
IJIOCKOCTBIO Y = 2 U napabonougomM X° + 2% =2y,
5. OnpenenuTh KOOPAWHATHI IIEHTpAa TSHKECTH — OAHOPOJHOTO — Tejla, OrPaHHYEHHOTO
IUIOCKOCTSIMU X+ Y+2Z =4, Xx=0,y=0,2z=0, x=1,y=2.
6. HaiitTu Maccy Tema ¢ IUIOTHOCTBIO [/ =X+ Y+Z, OrPaHUYEHHOTO ILIOCKOCTAMU
x=0,x=1,y=0,y=1,2=0,z=1

7. BobuncauTh 00beM TeNa, OrpaHMYeHHOr0 MOBEPXHOCTAMU X2 +Yy2+22 =2y, x> +22=y?,

8. Haiitu anmuny kapauouasl X = 2acost—acos2t;  y=2asint—asin 2t.

Kputepuu ouenku:

- OIICHKa «OTIMYHO» (5 0ayUIOB) BBICTABISETCS, €CIM CTYACHT BJaJIeeT 3HAHUSAMHU U
MPEJICTABICHUSIMA 110 PEIICHUIO0 3aJlayd; BBIOOP CIIOCOOOB pEIICHUs 3aJa4d T'PaMOTHBIN;
pacCy>KICHUS HOCIT apryMEHTUPOBAaHHBIN XapaKTep; MPeUIOKEHHBIC CIIOCOOBI PEIICHUs 3a/1a4n
UMEIOT TPO(ECCHOHATFHYIO HAIMPABICHHOCTh; CTYICHT IMPOSIBISICT TBOPYECKUH TOIXOJ K
pEIIEeHHUIO MOCTABIEHHBIX 3a]1a4, OTCYTCTBYIOT OIIHUOKH;

- OIIEHKa «XOpoIio» (4 0aIoB) BBICTABISETCS, €CIM CTYACHT BJIAJICET 3HAHUSIMHU U
MPEJICTABICHUSIMA TI0 DPEUICHUIO 3a/a4yd; B BHIOOpE CMOCOOOB pelIeHHs 3aJauyd JOMyCKaeT
HE3HAYUTCIBbHBIC HECTOYHOCTH, PACCYXKIACHUA APpryMCHTUPOBAHBI; PCHICHUA HOCAT OCO3HAHHEIN
XapakTep;

- OIEHKa «yJOBJIETBOpUTEIbHO» (3 Oanna) BBICTABISIETCS, €CIAM 3HaHUSA U
MPEJICTaBICHUS CTYJIEHTa M0 MPEJIOKEHHON 3a/laue HOCST pa3po3HEHHBIN XapakTep; B BHIOOpE
CIOCOOOB  peIllleHus 3aJauyd  JOMYIIEHbl OLIMOKH; pEeUIeHHs HOCAT OrpaHUYCHHBIH,
PENpPOAYKTUBHBIN XapakTep;

- OILIEHKa «HEYJOBJIETBOpUTEIbHO» (0 OamioB) BHICTaBJISETCS, €CIU CTYJIEHT MMEET
CYyIIIECTBEHHBIC MPOOETbl B 3HAHUAX U MPEACTaBICHHIX M0 MPEUIOKEHHOH 3a/1a4e; MpH BEIOOpE
Croco0O0B PEIICHUs 3a]]a4H JIOMYIIEHBI OMUOKH; pacCyXIeHHs 0€310Ka3aTeIbHBbI.

1.2. Bonpochl 1J1s1 codece10BaHUsI

Pasnen « IEMCTBUTEJIBHBIE UACJIA».

Kaxkne unciia Ha3pI1BatOTCS BEIIECTBEHHBIMH YMCIIAMH.

UucnoBble MHOXECTBA.

JlaTb onpesiesieHre U PUBECTH IIPUMEPBI PALIMOHAIIBHBIX YUCEI
JlaTb onpeneneHre 1 MpUBECTU NPUMEPHI UPPALMOHAIBHBIX YHCEIT
CueTHOCTh MHOXECTBA PALIMOHAIBHBIX YHCEIL.

Yucnossle npoMexyTku. OKpECTHOCTh TOYKHU.

OCHOBHBIE CBOMCTBA BEILIECTBEHHBIX YNCEIL.

ITostHOTa MHOKECTBA BEILIECTBEHHBIX YNCEIL

ONoGaRwWNE
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10.
11.
12.
13.

RBOooo~NO RN E

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.

0.
1.

[IpaBuia cpaBHEHUSs BEIIECTBEHHBIX YMCEI

TouHast BEpXHsiAd U TOYHASI HUXKHSIS TPAHU YHCIIOBBIX MHOKECTB.
AOcoioTHas BeJIMUMHA YUCIIA.

Huarpammsl Diinepa-Benna

HecueTHOCTh MHOKECTB JEHCTBUTEIBHBIX YHCEL. MOIIHOCTh KOHTHHYYMA.

Pasnea «IIPEJEJI YUACJIOBOM MOCJEIOBATEJIBHOCTW».

Omnpenenenne YuCI0BOM MMocien0BaTeIbHOCTH. DopMyria 001Iero WwieHa YuCIOBOM
IOCIICIOBATCIIFHOCTH.

['eomeTprueckass UHTEpIIpETALIUS

OrpaHuyeHHbIE U HEOTPAHUYEHHBIE YUCIIOBBIE ITOCIIEI0BATEILHOCTH
BeckoneuHo Malble 1 OECKOHEYHO OOJIBIINE YHCIOBBIE ITOCIEA0BATEIBHOCTH
[Ipenen uncioBOM MOCIIEI0BATEIBHOCTH.

Cxopsimuecst mociie1oBaTeabHOCTH. Teopema 00 OrpaHUYeHHOCTH CXOASIICHCS
MOCJIEI0BATENHHOCTH.

OCHOBHBIC CBOMCTBA CXOAIIMXCS ITOCICA0BATEIEHOCTEH

MOHOTOHHBIE ITOCIEI0BATENHLHOCTH

[Ipu3Hak cxoAMMOCTH MOHOTOHHBIX MTOCIIEOBATEILHOCTEN

.Yucno e
. AJITCOPUTM BBIYHMCIICHUS MIPEAEIIOB YUCIOBBIX MMOCIEA0BATEILHOCTEN
. Kpurepuit Ko cxoguMocTu nocienoBareabHOCTEN

Pazgen «[IPEJIEJI U HEITPEPBIBHOCTD ®YHKIIA».
[Tonstue pynkuuil. @yHKIUSA KaK OTHOLICHHUE.
OneMeHTapHble PYHKIUH UX KIacCU(UKALIHSL.
I'paduk dbyHKIIM
CrniocoObl 3a1aHuil PyHKUIUH.
YeTHble U HEUETHBIE (PYHKIIMU.
Cnoxuble pyHKIUU. B3aumMHo — 0OpaTHbIE PYHKIUT
HenpeppIBHOCTh PYHKIIMU B TOUKE
VYcnoBue cyiecTBoOBaHus Mpeena
[TepBoe onpenenenue npeaena GyHKIUN
Bropoe onpenenenue npeaena GyHKIUN
CgoiictBa npenenoB ¢pyukmuii. Teopema o ipejaene cymmbl. Teopema o peaene
npousBeneHus. Teopema o nmpezee 4acTHOTro

[Tonstue npenena pynkuuu B Touke. [loHsTHe QyHKIINN, OTPaHUYEHHOM B OKPECTHOCTH

Touku. Teopema 00 OrpaHUYEHHOCTH (PYHKLMH, UMEIOILEH Mpee.

[TonsTre 6eckoHeuHO Mo GpyHKIMH. Teopema o CBs3U MeXy PyHKITHEH, ee
npeesoM U 0ECKOHEYHO MaJIou.

[Tonsitue 6eckoredno OonbIIoN GyHKIIUU. TeopeMbl 0 CBSI3U OECKOHEYHO OOTBITIX
(byHKIMN ¢ 6ECKOHEYHO MaJbIMU

DKBUBAJICHTHBIE 0€CKOHEUHO MaJible (QyHKIMH. Teopema o 3ameHe 0ECKOHEUYHO MIJIBIX

(bYyHKIMN SKBUBAIIEHTHBIMU

Boruncnenue npenenoB ¢yHkImil. PackpeiTre HeonpeneneHHocTeil
OnHOCTOPOHHUE MTpeeIbl PYHKIUIHI

Krnaccudukanus Touek pa3pbiBOB QyHKLINH.

HenpepbIBHOCTH 371eMEHTApHBIX (PYHKIMN

OrpaHu4eHHOCTh HENPEPHIBHBIX (QYHKIIUH.

JloCTHAUMOCTB 3KCTpEMAJIbHBIX 3HAYEHUH.

HenpeprIBHOCTE CyMMBI, IPOU3BEIEHUS U YACTHOTO.



23. Ilonsitue HenpepsiBHOCTH (GyHKIHH. JloKa3aTh HEMPEPHIBHOCTH GYHKIIUH COS X
24. HenrpepbIBHOCTD CIIOKHOM (DYHKIIUH.

orwNE

6
.
8.
9

10.
11.
12.
13.

Paznea «IIPOU3BOJHBIE U TIUOPEPEHIIUAJIBI».

o n
. Ionsrue npoussoauoi. [lpoussoanas pyukuun X .

I'eomerprueckuii 1 (PU3NIECKUN CMBICI TPOU3BOJHOM.

Tabnuia mpou3BOAHBIX.

OcHoBHBIE TeOpeMbl TU(PPEePeHITUPOBAHUS

[Tonsarue nuddepenmupyemoctu GyHkuuu u auddepeHimana. Y cioBue
muddepermmupyemoct. CBs3b nuddepeHnpana ¢ mpou3BOIHON

. I'eomerpuueckuii cmpica nuddepenimana.
. IIpousBoaHas CI0KHOM (DYHKIINU.

[TpouzBoaHas 0OpaTHOM PYHKIHH.

[TpousBoaHas u qudepeHnran CIoKHON QyHKINN.

[Tpon3BOIHBIC BBICIITUX TIOPSITKOB.

[Tpon3BoOIHBIEC BBICIINX TOPSAKOB CYMMBI H TPOU3BEICHUS (DYHKITHA.
Jlorapudmuueckoe qudepeHrpoBaHue.

JuddepeHnmrpoBaHre CTEIIeHHO-TOKA3aTebHON (PYHKITHH.

14. T'unepOonmueckue GyHKIMH, UX TPOU3BOIHBIC.

15.

JuddepeHnmanbl BBICIIUX MOPSIKOB.

Pasznen « IM@PEPEHIIMAJIBHOE NCUUCJEHUE ®YHKLUI OJHOM
NEPEMEHHOM»

CaoiictBa 1uddepeHuupyembix GyHKIMH U MOcTPpoeHHe rpaguKOB (PyHKUIMI

AR A

12.
13.
14.
15.
16.

17.
18.

19.
20.

3ajauu, MPUBOIAIINE K TOHATHIO IIPOU3BOIHOM.

MexaHU4eCKUH CMBICIT ITPOU3BOAHOM.

[TpubmxeHHbIe BEIYUCIICHUS C TOMOIIbIO JuddepeHimana.

JuddepennnpoBaHre CyMMbI, Pa3HOCTH, POU3BEACHHS U YACTHOTO.

[Tpou3BoOaHAs MPOCTEHINNX dIeMEHTapHBIX pyHKIMi. Tabmuia npousBoausix (y = Sin X,
y= CO0s X, y=Inx, y = ctgx, y = a*, y =arcsinx, y =arccosx, y = arctgx, y =x9).
Jlorapudmuueckas mpousBoaHasi. [IponsBoHas moka3aTebHO-CTENEHHOW (YHKIIHH.
Juddepennnupoanne GyHKINH, 3aJaHHBIX TAPAMETPHUECKH.

VYcnoBust Bo3pacTaHust GyHKIIMU Ha OTPE3KE.

YcnoBus yosiBanus QyHKIIUK Ha OTPE3KE.

. Touku sxcTpemyma. Heobxoammoe yciioBrue 3KCTpeMyma.
. JlocTaToyHbIE MPU3HAKK MaKCUMyMa 1 MUHUMYyMa (DYHKINU (M3MEHEHHE 3HaKa MepBOn

IIPOU3BO/IHOM).

HauOonbiiee 1 HauMeHbIIee 3HaYeHNs QYHKINHU, HEIPEPHIBHOM Ha OTpE3Ke.

Bropoe nocrarounoe ycioBue s3kcTpeMyMa GyHKIHH.

[TpaBusI0 HAXOXKAEHUS SKCTPEMYMOB.

Haxosxnerne HanOoIbIIero 1 HANMEHBIIETO 3HAYeHUsT (PYHKITUH Ha OTPE3Ke.
BrimykinocTs U BOrHYTOCTh Tpaduka GyHKIHMU. JlOCTaTOUHbIE YCIOBHS BBITYKIOCTH U
BOTHYTOCTH.

Touku neperuba rpadpuka pynkmnun. Heodbxonumoe ycnoBue neperuda. Jloctarounsie
yCJoBHS Tieperuoa,

HccnenoBanue GyHKIMN HAa SKCTPEMYM C IIOMOIIBIO BBICIIUX MPOU3BOIHBIX.
AcumnToTsl rpaduka GyHKIUH.

O6mas cxema nocTpoeHus rpapuka GyHKIHU.

Pa3znea «<MHTEI'PAJIBHOE UCYNUCJEHUE ®YHKIIU OJTHOM MTEPEMEHHOM.

HEOIIPEJEJIEHHBIIA UHTET PAJI».
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CoNoRWNE

[TonsTre mepBooOpazHoit pyHkiuu. Teopembl 0 TepBOOOPa3HBIX (PYHKITHIA.
OcHOBHbIE CBOMCTBA HEOPEIEIIEHHOTO HHTErpasia

Tabnuua HeonpeneeHHBIX HHTETPaIoB. CBsA3b C TAONULIEH TPOU3BOJHBIX. .

HenocpencTBeHHOE HHTETpUPOBAaHUE

NHTterpupoBaHue 10 4acTsiM.

HNuTerpupoBanue 3aMeHOM NepeMeHHON

WuTerpupoBanue NpoCcTeHIINX APoOeH.

WuTerpupoBanue 31eMEHTapHBIX palliOHATBHBIX Apo0eit

Paznoxenue npaBUIbHBIX PAMOHATIBHBIX IpOOEii Ha AIeMEHTapHbIE JPOOH.

10 WNHTerpupoBanue uppanyoHaabHbIX BBIPAKEHUN.
11. MaTerpupoBaHue BRIPAKECHHIA, COJIEPKAIIUX TPUTOHOMETPHUECKUE (DYHKIIUH

Pasgen «<MHTETPAJIBHOE HCUMCJEHUE ®YHKIIAN OJHON MEPEMEHHOJ.

CoNor~LNE

OIPEIEJEHHBII HHTET PAJI».

3a1auu, IPUBOASILNE K IOHATHIO OIIPEIETICHHOIO HHTErpaa.
OcHOBHBbIE CBOMCTBA ONPEICIICHHOI0 UHTErpala.

CBs13b OIIpeIEICHHOT0 UHTETpaJla C HEOIIPEAEICHHBIM UHTETPAJIOM.
®opmyna Hetotona-JleitOnuna.

Meron 3ameHBbl IEpEMEHHON

MeToa HHTErpUPOBAHHUS T10 YaCTSIM.

HecobGcTBeHHBIE HHTETPAIIBI

Kputepunii Ko cxonuMoctu HecOOCTBEHHBIX MHTETPAJIOB.
Brraucienue miomaan miockon Gurypsl

10 BrrurcieHue mioliaad NoBEepXHOCTH BpaIllCHHS Tea.
11. Beruncnenne ooObeMa Tena.
12. OnpeneneHue u BeIYUCIECHUE UTMHBI KPUBOH, TuddepeHIran IIuHbI IyTH KPUBOH.

Pa3nen (JIUPPEPEHIIMAJIBHOE UCYUCJIEHUE ®YHKIIUN HECKOJBKNUX

ONoak~wWNE

CoNO~ LN E

HHEPEMEHHDbIX».

MHoromepHsble €BKIUA0BbI IPOCTPAHCTBA, INIOCKOCTH B MHOTOMEPHBIX ITPOCTPAHCTBAX.
HenpepbpIBHOCTh PYHKIIMHM HECKOJIBKHUX NTEPEMEHHBIX

YactHble npon3BoAHbIE U MU HepeHIIMPYEMOCTh PYHKIIMI MHOTHUX IEPEMEHHBIX.
JuddepeHunpyeMocTb CI0KHOW PYHKINH.

[Monusiit quddepernnan GyHKINUU, CBOWNCTBO MHBAPHAHTHOCTH

Teopema o0 HeIBHOM (yHKLIUU.

HesiBHbIe (hyHKIIMY C OTHOM TTepeMEHHOM.

HesiBHbIe (QyHKIIMU HECKOJIBKUX EPEMEHHBIX.

Paznea «PAAbI».
OCHOBHBIE TTOHSATHS YUCIOBOTO PsIa
['eomeTpuueckast mporpeccusi 1 rapMOHUYECKUH psif|
Cxopadiuecs 1 pacXoasiuecs psiibl.
CxonuMocTh U cyMMa psiia. HeoOxoammoe yciaoBre CXOAMMOCTH psifa.
AOGCOIIFOTHO CXOJISTITUECS PSIBI
VY ¢10BHO CXOaA1IMECS PSIbL.
3HakonepeMeHHbIe, 3Hakouepeayomuecs psaasl: [Ipusnaku lamambepa u Komm.
OyHKIMOHATBHBIE PSIJIbI, 001aCTh CXOAUMOCTH, PABHOMEPHASI CXOAUMOCTh
Crenernsie psbl. Pannyc cXomuMocTH U HHTEPBAJI CXOAMMOCTH CTETIEHHOTO Psijia.

10 Paznoxenue Qpynkuuii B crenenuslie psabl. Psag Teitnopa. Psg Maknopena
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11.
12.
13.
14.
15.
16.

Pazngen «<MHTETPAJIBHOE HCYUCJIEHUE ®YHKIIMIA HECKOJIBKUX
ITEPEMEHHBIX».

3ajauud, NPUBOJIAIIME K TOHSITHIO IBOMHOTO UHTETpaJia.
Onpenenenre IBOMHOTO MHTErpajia U €ro CBOMCTBA.
Brruucnenue 1BOMHOTO MHTETpaia MPUBEICHUEM K TIOBTOPHOMY.
[TonsiTue TpoOitHOTO UHTErpaa.

[ToHsATHE KPUBOJIMHEWHOIO MHTETPAJIa

KpuBonuneiinpie uaTerpainsl 1-ro u 2-ro pona, ux CBONCTBa

Kpurepum onenku:

- OLIEHKA «3a4YTE€HO» BBICTABJISETCS CTYACHTY, €CIU CTYJCHT 3HAET OCHOBHBIC
mpaBWiIa U omnpeaencHus, (Gpopmysbl, MpU3HAKH, BIAACET TEPMHUHOJOTHEH pa3felos,
yMEET 3amucarh U 00bSICHUTH (POPMYIIBI.

- OIICHKA «HEC 3a4TCHO» B IPOTUBHOM CJIydac.

1.3. Kputepuu onenku pedepara
He npenycmorpeno

1.4. Kpurepuu oueHku 1a0opaTopHOii padoTbl
He npengycmotpeno

1.5. Kputepuu olleHKH NMpe3eHTaIluN
He npenycmorpeno

1.6. Kpurepuu oneHku noprgomo
He npexycmorpeno

2. OuneHoYHbIEe MATEPHUAJBI JAJISl MIPOMEKYTOYHON aTTeCTAIIUH
Hcnonb30BaHne TECTOBBIX 3a1aHU (AKWPOH).

2.1. IlpumepHbIii NepeyeHb BOMPOCOB /IS IK3aMeHa (3a4eTa).

Cemectp Nel

© © N o g B~ w DN PE

ITonsTie MHOXECTBA.

CaoiicTBa oneparuii Hai MHOKECTBaMHU.

CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA OTPE3KE.

Omnepauuu HaJ QyHKIMSIMHU, KOMIO3ULUS QyHKIUH, 0OpaTHas QYHKIHSL.
IIpenen nocnenoBarensHocTH. [peaen GpyHkuun.

HenpepriBHOCTS QYHKIIUHM B TOUKE U HA MHOYKECTBE.

CBoiicTBa HEMIPEPHIBHBIX (PYHKIIUH.

HenpepbIBHOCTH OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIMHA.

PaBHOMepHas HENIPEPHIBHOCTD (DYHKIIMN Ha MHOYKECTBE.

10. Tudpdepentmpyemocts GyHKIIMH, TPOU3BOIHAS, AU dHEepeHITHAI.
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11.
12.

13.
14.

[TpaBuna nuddepenmpoBanus.

OcHoBHBIE TeopeMbl JAUGDGHEPESHIMATEHOTO HWCYHCICHUS H HX PWIOKCHHUS
UCCIICIOBAaHUIO (PYHKITUH.

HccnenoBanue GyHKINH HA SKCTPEMYM, BBITYKIIOCTh-BOTHYTOCTh, TOUKH ITEpEruoa.

[TonmHoe uccnenoBanne GyHKIUH.

Cemectp Ne2

15.
16.
17.
18.
19.
20.
21.
22.
23.

IlepBooOpasHas, MOHATHE UHTErpaIa.

HeormpeneneHHslit HHTErpaia 1 OCHOBHBIE METO/Ibl MHTEIPUPOBAHMUS.

Onpenenennbiii uaterpai. ®opmyna Hetorona-Jlelionuma.

HecoGcTBeHHBIE HHTETPAITBL.

IIpenen GpyHKIUN HECKOIBKUX EPEMEHHBIX.

HenpepbIBHOCTH (YHKIIMH HECKOJIBKUX IEPEMEHHBIX.

YacTHble Tpou3BOIHBIE U TUDHEPEHINPYEMOCTb (PYHKIIMU HECKOJIBKUAX MEPEMEHHBIX.
HccnepoBanue Ha SKCTpEMyM.

HesBHbIe (1)YHKI_[I/II/I " UX IIPOHU3BOJHBIC.

Cemectp Ne3

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[ToHsiTHE YK CIIOBOTO pAfa.

IIpu3Haku CXOIUMOCTH.

Oco6eHHOCTH 3HaKONIEPEMEHHBIX PSIJIOB.

[Ipu3Haky cXOAMMOCTH 3HAKOIIEPEMEHHBIX PS/I0B.

QYyHKINOHAIBHBIE IOCIE0BATEIIBHOCTH U PSIBL.

CaolicTBa paBHOMEPHOU CXOAMMOCTH ITOCIIEJOBATEIBLHOCTEN U PSIIOB.
Crenennsle panel. Popmyna u psaa Teitnopa.

Pa3noxxeHre B cTENIEHHOMN psAJl OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHI.
[ToHsATHE TPUTOHOMETPUUECKOTO Ps/IA.

Tpuronomerpuueckue psasl Dypbe.

[TonsiTHE ABOMHOTO MHTErpajia U €r0 BHIYKMCIICHUE.

[IpuMeHeHre NBOMHOIO UHTETpaja K BBIYUCICHUIO TEOMETPUYECKUX BEJIMYMH.
IToHsATHE TPOMHOIO UHTErpaja U €ro BIYUCICHUE.

HpI/IMeHeHI/Ie TpOfIHOFO HUHTErpaia K BIYUCICHUIO TCOMECTPHICCKUX BEIIMYMH.

2.2. TunoBble 321a4M (MIPAKTHYECKHUE 3JaHNS)
Tema «IIpeaesibl U HeNPEePHIBHOCTH PYHKIUID)

Bapuanm 1

K
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s 3% +25x+8

4x3 +5x2 —3x
MM g g

" lim mgitﬁ ¥
o U )

Bapuanm 2

. 4x% + x -5
L ljm 27¥x=5
-1 X —2x+1
. 3t +2x-4
4, Il

4+3x )\

7 I:m LBWJ

Bapuanm 3

x2 —5x-14
o7 2x2 —9x—31
x3 +4x2 -3

06— K )
Bapuanm 4
3x% —3x+2
1.
lim ———

0—4

Sx

7x3 +3x—4
4 fim =2

o (B 73 et 1
6 \ J

Bapuanm 5
4x% +3x+15

-1 1+ 4x —x*
2. ||m 8x° 3. || i B N
w12 X2 =114 o X+ 3X% + 2
. 2—x—3x%2 2— \/
5. lim o 6 lim =—%— x4
e X2 =16
x2 +2x—24 . It =22 -7
2 fjm 22 3. Jim 2 =2 7
ise 2x° +15x+18 60 X +3x+5
5lim 2X¥°-x 6. lim v4x-3-3
>0 4X2+3X—6 553 x2—9
32+ x 3x +14x?2
2. lim — 3 firm
I!,Ijo] 4x% —5x+1 Soso 1+ 2x + 7x2
5. i ZX' —3x+1 -3
im = S lim =
) 3x% +11x +10 31 5x% —7x%2 +3
M g m
- 2x%> —3x+1 Vx+4-3 .
>lim s 2 Clim
6—>—0 65 X— 4 —
7 |||'T'l| 2—x
X —64 5x% —3x +1
2 fim - 3 lim
s IX2 =2Tx—4 b0 X2 +X—5
S|lim _7x+4 6. [im Vx—3-2
e 33 —Bx+1 67 AJx+2-3

Tema «IIpousBoanas GpyHKUHN»

HaiinuTe npon3BoaHbIE CIETYIOMIIX (YHKINH.

21



Bapuanm 1

(3x2 +5)*
1. = .
y 2x—3
2. y=sin3x
3. y=In2x.
4. y:exlnx.
tgx
5 ===
y Jx 1
6. y=2XJj_ 2 +_arcsinx
2 2
Bapuanm 2
2
1. y = i
(x® +5)°
2. y=sinx2.
X2 -9
3 y=1In
X3 -1
eX
4. y=h .
1+ ¢

5.y =tg32xcos? 2x.

6. y=4%1+cos?x.

Bapuanm 3
1. y=3%6x*-5.
2. y=cos? i
3. y:£+2Inx—|n_X.
X X
y=e",
5.y = (tgx—ctgx)?.
6. y= sin X — oS X
' sin X + cos X
Bapuanm 4
1. y=3/(4+3x)>.
X3
2. =C0S —.
y 2
X
3. y=lIntg—.
2
4. y=(x-1)¢".
5. y=tg*x(x? +1).
_ sin 2x
cos3x
Bapuanm 5
1. y= >

X2 +4



y = X —tgx.
y=In X2

© g s~ wD

_ _COsXx
1—sin X
Bapuanm 1
dx
1. J‘ .
3x?2-12
2. J.tgxdx.
3 J(xz +1)exdx .
4 J' (5x —4)dx
X2 +2x+5
Bapuanm 2
1 J‘ dx
V2 + 9x?
2 sin xdx

V4 —cos’ x

(x2+5x+4)3.
Bapuanm 3
1. I —dx
V7 —4x?
2. J‘sin2 xdx .

& [qgosi

I 3x2 +8
Bapuali(qz_42
L ———dx
§W3x2dx
2 J. Jeosx -
3. J. In xdx .
dx
b Jaes
Bapuamﬁdé

N
X2 -2

y=In(e™ +xe™).
y = (X2 —2)sin X+ 2XCOS X.

Tema «OcHOBHBIE METOAbI HHTEIPUPOBAHU)

HaiiTn uaTerpassl.

3.

f xarctgxdx .
(x+1)dx
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2. J. cos® xdx
3 xdx
[
4 dx
-[ X2 +2x+5

Tema «OnpenesieHHbINA HHTETPAJ»
Bapuantl

1. BBIYMCINTB ONPEICIICHHBIC HHTETPAIBI
3 dx

n

B) JZB sin & xdx.
ml2

C X.
e
0 1

2. Bpruucnuth miomaas GUrypsl, orpaHndeHHON rpadukaMu GyHKIIUN
y=(x-2)%y=4x-8.
Bapuanrt2

1. BrruuciauTs OIIPCACIICHHBIC HHTCIPAJIbI

1

A)lxz \/1— X2 dx.

2

B) ([sin 4 xcos* xdx.
¢1+Inx

C) J.
X

2. Bpruncnuts miaomanas Gurypsl, orpaHuueHHON rpadukaMu QyHKIUHA

y=xv9-x*,y=0,00<x<3).

Bapuant3

dx.

1. Brerumciuth OIIPCACIICHHBIC HHTCTPAJIbI
5
d

X
A)m[ (25+ x2)/25 + X2 .

n

X
B)J:24 sin 8 de

24



X3 + X
C) J‘4—dx.
5 X +1
2. Bpraucnuts miomaas GUrypsl, orpaHMYeHHON rpadukaMu GyHKINANR
y=4-x2y=x2-2x
Bapmuanr 4

1. BpluncnuTh OnpeeeHHbIe HHTETPAIbI.

G -1,
n

X
B) 124 cos? de-

L(x® +1)dx
0.
) " (% +3x+1)?

2. Bpruucnuth miomaas GUrypsl, orpaHndeHHON rpadukaMu GyHKIUN
y=v4-x2,y=0,x=0,x=1.

Bapuant 5

1. BrruucauTs OIIpCACIICHHBIC MHTCTPAJIbl

V512 dx
5 [ oy
2 X

B) j cos® — dx.
) 4

L xdx
C)JX = dx.
0 1

2. Bpraucnuts miaomaas Gurypsl, orpaHMueHHON rpadukaMu QyHKIUHA

y=x>v4-x*,y=0,0<x<2).

Kpurepun onenku:

- OICHKa «OTIINYHO» (5 6aJ'IJ'IOB) BBICTABJISICTCA, CCJIIM CTYACHT BJIAJICCT 3HAHUSIMU U
MNpEACTAaBJICHUAMU 110 PCHICHUIO 3ala4u, BLI60p CII0CO00B peuIcHud 3aaa4yu TpaMOTHLIﬁ;
pacCyxKaACHUs HOCAT aprMCHTI/IpOBaHHHﬁ XapaKTep, MPCAJIOKCHHDBIC CITIOCOOBI peUiCHUs 3aaa4un
HUMCIOT HpO(I)CCCI/IOHaJ'IBHyIO HAIlIpaBJICHHOCTL; CTYIACHT TIPOABJIACT TBOp‘-ICCKI/Iﬁ noaxoJ K
PCHICHUTIO ITOCTABJICHHBIX 3aaa4, OTCYTCTBYIOT OIJ_II/I6KI/I;

- OICHKa «XOpomlio» (4 6aJ'IJ'IOB) BBICTABJISICTCA, €CJIM CTYACHT BJIAJACCT 3HAHUSAMU U
NpEaACTaBJICHUAMU 110 PCHICHUIO 3aJadu; B BI)I60pe croco0oB pemieHrd 3aJadu JOITyCKacT

25



HE3HAYUTENIbHBIC HETOUHOCTHU, PACCYKIEHUS apTyMEHTHPOBAHBI; PEIICHHsI HOCSAT OCO3HAHHBIN XapaKTep;
- OIIEHKa «YJOBIJIETBOPUTENHbHO» (3 0asuia) BHICTABIISETCS, €CIIM 3HAHUS U MPEJICTABICHUS CTYACHTa
0 TMPEAJIOKEHHON 3a/aue HOCST Pa3pO3HEHHBIN XapakTep; B BbIOOpE CIIOCOOOB pEelICHUs 3a/1auM JOIMYIICHbI
OLIMOKM; pelIeHUs] HOCAT OTPaHUYEHHBIN, PETIPOTyKTUBHBIN XapakTep;
OLICHKA «HEYI0BJIeTBOPUTEIHHOY (0 6aNI0B) BBICTABISAETCS, €CIM CTYACHT UMEET CYIIECTBEHHbIE
poOeIIbl B 3HAHUSX U MIPEJCTABICHUAX 10 MPEJIOKEHHON 3a/1aue; MPU BIOOpE CIIOCOOOB pelIeHus
3aJ1auM JAOIMYIIEHbI OIIMOKHU; pacCy AeHUs Oe310Ka3aTeNbHBI.
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CaeneHus 00 yTBep:KIeHUH MPOrPaMMbI Ha 0YepPeTHOI y4eOHbIi roJ M perucTpanuu n3MeHeHu i

Y4eOHbIH
ron

Pemrenne xadenpor
(Ne mpoTokomna,
JaTa)

BrecenHble m3MeHEHUS

ITonmuce 3aB.

kadeapoit
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