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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensmMu ocCBOEHHS AUCHMILIAHBI MATEMATUYECKUM AHAJIU3 sBastorcs
dbopMupoBaHre CIOCOOHOCTH OCYHIECTBIIATh IEJArOTHYECKYI0 JEsSTEIBbHOCTh Ha OCHOBE
CIICIMATLHBIX ~ HAyYHBIX 3HAaHWUW, ¢GOpMHpOBaHHE TPOPECCHOHAIBHBIX  KOMIICTCHITUH,
npuoOpeTeHne TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB pELIEHUs 3aJa4 U3 BCEX pas3/eioB
MaTEeMaTHYECKOT0 aHaJIM3a, a TaKXKe MJIs pelIeHUs 3aaad U3 JPYIHMX €CTECTBEHHOHAYUYHBIX
KypCOB y4eOHOr0 IJIaHa JAHHOT'O HAIIPaBJICHUS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuummmaa MaTeMaTHdecKuid aHaau3 BXOAHUT B 00s3aTENbHYIO 9acTh Y4EeOHOTO IJIaHa
00pa3oBaTeNbHON IPOrPaMMBbI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

HucuuiuinHa «MaremaTHueckuil aHanus3» OTHOocuTcss K Onoky b.1 6Ga3oBoit udacTtu
KOMILJIEKCA MaTeMaTHYeCKMX M €CTECTBEHHOHAy4YHBIX aucuuiumH mporpammbl 01.03.02 —
«[IpuxnagHas MmaremaTuka U UHGOPMATUKay, U U3ydaeTcs cTyeHTaMu Ha 1 u 2 kypcax (1epBblii,
BTOPOI1 U TPETHUI CEMECTPBHI).

HucuuiuinHa «MaremMaTuYecKuil aHallu3» M3ydaeTcss B 4YMCJIE HEepPBbIX JAUCLUILINH,
OTHOCSIIMXCS K MaTeMaTH4ecKoMy mukiry. OHa HCIONIb3YeT 3HAHUSI M HABBIKH, IMOJIyYCHHBIC B
paMKax IIKOJbHOU TPOrpaMMBl.

HpOHGCC HU3YUCHUA JUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie KOMIICTCHIINU:

OIIK-8: CrocobeH OCyIIECTBIATh MEJIarOrMYecKyr0 JesTeIbHOCTh Ha OCHOBE
CTTeEITUATTRHARKIX HAVUHRKIY annmﬁ
3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPH M3YyYEHUU JaHHOM IUCIMIIIIMHBI OyxyT

HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/TIPAKTUK:

®dusnka

[IpakTKyM 1O pEIIEHUIO 3a/1a4 ¢ TapaMeTpaMu

DneMeHTapHas MaTeMaTuKa

OKOHOMMKA

IIpon3BocTBEHHAs - NETHSIA IEAArornyeckas paKkTuka

JluckpeTrHas MmaTeMaTUKa

JuddepenunanbHble ypaBHEHUS

WNHupopmaninoHHble TEXHOJIOTUHU B 00pa30BaHUU

MeTtoauka 00yueHusl MaTeMaTHKE B IIKOJIE

Teopus uncen

[Ipou3BocTBEHHAs - MpPaKTHUKa IO MOJIyYEHUIO MPO(ECCHOHATBLHBIX YMEHUN U OIbITa
npodecCHOHATBLHOM AesITeIbHOCTH

Teopus BepoATHOCTEN U MaTeEMaTHYECKasl CTATUCTHUKA

[IpakTukyM 10 pemEHHIO 3aJad TOBBIIIEHHOM CII0KHOCTH IIKOJIBHOIO Kypca
MaTEMaTUKH

MeToauKa NOArOTOBKY yJaluXcsl K UTOTOBOM aTTecTaluu

BrinonHenue v 3ammuTa BoITYCKHON KBaTU(UKaMOHHON pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH sl

B pe3symbraTte OCBOEHHS JUCHMIUIMHBI (Moayisi) «MaTeMaTHyecKuid aHalu3»
o0ydJaronuiics J0mKEeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMH:

Kon nanukaTopa WNHnukaTop MOCTHKEHUS KOMIIETECHITUN




OIIK-8 CrocoGeH OCyIIEeCTBIATh IMENarorTHYecKylo JCSTEIIbHOCTh Ha OCHOBE CIEIHUATbHBIX

HAay4YHbBIX 3HAHUHI

OIIK-8.1 [Inanupyer W TpPOBOAMT HAyYHbIE HCCIEAOBaHHS B  oOjactu
MeJarOTMYECKON JIESITENLHOCTH
OIIK-8.2 HUcnonb3yeT  crnenuanbHble  HAay4yHble  3HAHUS  JUIS

9(p(EeKTUBHOCTH 1€ 1arOrMYECKON ACATEILHOCTH

ITOBBIIICHU A




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 222 akaj. 4acoB:
— aynutopHas — 212 akaj. 4acos;
— BHeaynutopHas — 10 akaj. yacos;
— caMocCToOsTebHAs paboTa — 66,6 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTrrecTaguu - 3K3aMCH, 3a4€T C OHeHKOfI

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyIero
Bun KOHTPOJISI
CaMOCTOSATENBHOM | yCIIeBaeMOCTH U
paboThI MIPOMEKYTOYHOM
aTTeCTaluH

Kon
KOMIIETEHIIMH

Pasznen/ tema
JCIUATIIUHEI

Cemectp

na0. | mpaxT.
3aH. 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. Pazgen 1. OOmue MOHATHS O
(dyHKIUHU

1.1 Tema 1.1. Onpenenenue
(hyHKIUH. Crioco0OsI
3a/laHus (hyHKUIUU. CobecenoBanue,
CaoticTBa GbyHKIMiL: W3yuenue MpoBepKa
4ETHOCTb, HeueTHOCTh,| 1 | 10 10/61 JIUTEPATYPBHI. BBINOJIHEHHS
MePUOUYHOCTD, Pemenue 3agau JIOMAIIIHETO
BO3pacTaHue,  yObIBaHUE, 3a7aHMs.
OTPaHUYEHHOCTb,
HEOTrPaHUYEHHOCTb.

OIIK-8.1,
OIIK-8.2

HWroro no pazaeny 10 10/611

2. Paznen 2. [lpeaen ¢yHkuuu u
€€ HEMPEPHIBHOCTH

21 Tema 2.1. Ilpenen
¢yakmun.  OmpeneneHue
npenena (hyHKUIUU.
EnuHCTBEHHOCTH  IIpezena
¢byHKIMY. CsoiicTBa
1 G (0):] GyHKIHN.
IIpenen MOHOTOHHOM
hyHKIIH. TIpenen
KOMITO3UIINH (hyHKUUH.
CpaBHenne (QyHKUMd B CobecenoBanue,
OKPECTHOCTH 3aaHHOM Uzyyenue IIpoBEpKa
TOYKH. 3ameuarensHble| 1 | 12 12/61 JIUTEPATYPBHI. BBINOJIHEHUS
HpeIeIbL. Pemenne 3agau JOMAIIHErO
Tema 2.2. HenpepbIBHOCTS. 3aJaHuUs.
HenpepsiBHOCTh  DyHKIUH.
CBoiicTBa  HENpEpPBHIBHBIX
¢ynkiuii. HenpepbIBHOCTB
JNEMEHTApHBIX  (YHKLUIL.
OnHOCTOPOHHUE MIPEEIbl U
TOYKH pPa3pbiBa (HYHKIUH.
Knaccudpukanus TOYEK
paspbiBa. CsoiicTBa
(yHKIMH, HENMPEPHIBHBIX Ha

OIIK-8.2,
OIIK-8.1

Uroro no paspeny 12 12/61




3. Pazpmen 3.
JuddepennuansHoe
ucuucieHne GYHKIUH  OIHOM

3.1 Tema 3.1. TIpousBoaHast

u i depennuan.
Omnpenenenue

MIPOU3BOJHON "
muddepeHnunana.
I'eomeTpuueckuit "
(usndeckuit CMBICIT
MIPOU3BOJHON "

mupdepennuana. Ipasuna
HAaXO0>KJCHUs NPOU3BOJHBIX.
IMpousBogHas oOpaTHOU Hu

CJIOKHOU GyHKIUH.
IIpousBoauble "
CobOecemoBanue,
MU QepeHIInabl  BBICIINX
Nzydenne TIpOBepKa

FOPRIKOB. 1 14 14/611 | 14,2 JIUTEepaTyphl BBITIOJTHEHUSI OIK-8.2,
Tema 3.2  OcHoBHBEIE ! PATYPEL. OIIK-8.1

Pemmenue 3anay. JIOMAIIIHETO
TEOPEMbI
MU PepeHIInaTEHOTO 3aaHHA.
HCYHCIICHHUS: depmMa,
Ponns, Jlarpamka, Komm.
IIpasuno Jlonurans.
Tema 3.3. HUccrenoBanue
GyHKIM. [Ipusnakn
MOHOTOHHOCTH  (DYHKIIHH.
JlokanmbHbIE  IKCTPEMYMBI
(hyHKIUH.
BBIMYKIOCT U TOYKH
neperuoa rpaduka
¢byHKIHN. ACHMOTOTEL.
TocTpoenue rpadukoB
Wroro no pazneny 14 14/611 | 14,2
Hroro 3a cemectp 36 36/18U | 14,2 9K3aMeH

4. Pazmen 4. WHarerpanpHOe
ucuucnenue QyHKIMH  oaHOH
MIEPEMEHHOMN




4.1 Tema 4.1.

Heonpenenennsrit
uHterpan. I[lepBooOpasHas
u eé CBOIICTBA.
Heonpenenénnpiit
UHTErpall. Tabmuna
HEONpeneIEHHbBIX
UHTETpaJIOB. 3ameHa
MepeMeHHOM B
HEeoIpeAeIEHHOM
UHTErpaie.
Wnterpuposanue 1o
4acTsAM B HEONpPEIEIeHHOM
UHTETpae.

Tema 4.2. Tlpuémer wu
METOJbl MHTETPUPOBAHMS.

Unrerpuposanue
panMoHaIbHBIX u
UPPaLHOHAJIBHBIX
¢yukuit. MaTerpuposanue
HEKOTOPBIX
TPUTOHOMETPHUYECKUX
¢yukuuii. VHrerpansl, He
Gepymuecs B

AJIEMEHTAPHBIX PYHKIHSIX.
Tema 4.3. OnpeneneHHbIi
HHTETpal Pumana.
Heo6xomumeie H
JIOCTAaTOYHEIC YCIIOBUS
HHTETPUPYEMOCTH
GyHKUM. CsoiicTBa
HUHTETPUPYEMBIX ()YHKITHIA.
Tema 4.4, OCHOBHBIC
TEOpEMbl  HHTErPaTbHOTO
ucuucnenus. VHrerpansHas
TeopeMa W) cpemHeM.
dopmyna
Hryrorona-JIeitouuma.
Dopmyisl 3aMEHBI
MIEPEMEHHOMN u
WHTETPUPOBAHUE TI0 YACTSIM
B oTpeneIeHHOM
UHTErpae.

Tema 4.5. Ilpumenenue
OIpEICJICHHOTO HHTErpaa.
TTonsitne IJIOIIA U 74
oOBeMa. Brruncnenue
IUTOIIAACH. IImomans
¢urypsl B MOJSAPHBIX
KOOpJUHATaX. Beraucienue
InuHbBl KpuBo#l. Ilnomans
MOBEPXHOCTH  BpAICHHUS.
O0beM Ten  BpaieHWUs.
duznueckue MPUI0KEHUS
OTIpeJICIEHHOTO WHTETpaIa.
Tema 4.6. HecoGcTBeHHBIE
HWHTETPAIBL.
HecoOcTBeHHbBIE HHTETPANEI

34

34/161

18,3

Nzyuenue
JUTEPaTypPBHI.
Pemrenne 3amaud.

CobecemoBanmue,
npoBepKa
BBIIIOJIHEHHS
JIOMALLIHETO
3aJlaHusl.

OIIK-8.2,
OIIK-8.1

Uroro no pazneny

34

34/161

18,3

Wroro 3a cemectp

34

34/161

18,3

OK3aMCH

5. Pazgen 5. OyHKIIH

HCCKOJIbKHX IIEPEMCHHbBIX




5.1 Tema 5.1. Ilpemen u
HENPEPLIBHOCTh  (HyHKIMH
HECKOJbKHX IEePEMEHHBIX.
Ipenen ¢yHkuMu  OBYX
MePEMEHHBIX.
HenpepbiBHOCTh  pyHKIIUM
JBYX He-pPEMEHHBIX.
YactHble IPOU3BO/IHBIE.
Juddepenuman  QyHKUIUK
JIBYX IIe-pEMEHHBIX, €ro
TEOMETPHUUECKUH  CMBICIL.
I'panuent byHKIMN.
[IpousBognHast o
HaIlpaBJICHHUIO. YacTHble
MPOU3BOHEIE BBICIIUX
HOPSIKOB.
KpuBonuneitasie u
JIBOIHbIE MHTErPaJIbl

18

18/101

20

Nzydenne
JIUTEPATYPHIL.
Pemenue 3anau.

CobOecemoBanue,
poBepKa
BBIIOJHEHMS
JIOMAIITHETO
3aJlaHusl.

OIIK-8.2,
OIIK-8.1

Hroro no pazneny

18

18/101

20

6. Paznen 6. Psaapr

6.1 Tema 6.1. Yucnossie
PAObL CBolicTBa
CXOMAINXCS PSI0B.
IIpuznakn CXOJUMOCTH
MIOJIOKHUTENBHBIX PSIOB.
3HaKOMIEpEeMEeHHbIE  PSIIBL.
AGcomoTHasE U YCIIOBHas
CXOJIUMOCTb PS/I0B

Tema 6.2.
OyHKIIMOHATBHBIE  PSIIBL.
Obnactb CXOJIUMOCTH.
PaBHOMepHas cxoauMOCTh
(YHKIMOHAJIIBHOTO  psifa.
Ilpusnak  Beiiepmrpacca
PaBHOMEpPHOH CXOIUMOCTH
(YHKIMOHABHBIX  PSJIOB.
CaoiicTBa PaBHOMEPHO
CXOAMUXCA pAIOB.
CreneHHble psAAbl W HX
CBOICTBA. Pasnoxenne
¢yHKIMH B CTENEHHBIE
psAnBL. IIpunoxenus
()YHKIMOHANBHBIX  PSAIOB.
Tpuronomerpuyeckue
pansl Oypbe.

Tema 6.3. OOBIKHOBEHHEIE
g dhepeHnuaIbHbIe
YpaBHEHHSI.

18

18/81

14,1

Nzyuenue
JUTEPaTyPBI.
Pemenue 3anau.

CobecenmoBanue,
npoBepKa
BBITIOJIHEHUS
JIOMAILIHETO
3a/1aHusl.

OIIK-8.2,
OIIK-8.1

HWroro no pazneny

18

18/81

14,1

Hroro 3a CEMECTpP

36

36/181

34,1

3a0

HToro no gucLUIINHE

106

106/52
14

66,6

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHUM 3aHATUH M OpPraHMU3ALMU CAMOCTOSITEIBHOH pabOTHl CTYIEHTOB
HCIIOJIB3YHOTCSA:

1. TpaguuuoHHblE 00pa30BaTENIbHBIE TEXHOJIOTUH, OPUEHTUPOBAHHBIE HA OPraHU3aLUIO
0o0pa3oBaTeNbHOTO Mpollecca W MPEANOoJIaralollyl0 MNPsIMYyI0 TPaHCIALUIO 3HAHUM  OT
npenoaaBaTess K CTyIEHTY.

@®opMbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmannonnas JeKmus —  [OCIEAOBAaTeIbHOE  HM3JIOKEHHWE  Marepuaisa B
JTUCIUIUIMHAPHON JIOTUKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO BepOalbHBIMU CpPEJICTBAMU
(MOHOJIOT TIpernoaaBaTes).

[IpakTHueckoe 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U HABBIKOB IIO
IPEJIOKEHHOMY aITOPUTMY.

2. Texnomoruu npoOIeMHOro OoOydeHHUs — OpraHuzanus oOpa3oBaTEIBLHOrO Mpolecca,
KOTOpasi IpeJIoyiaraeT MOCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTyalU# 11 CTUMYJIMPOBAHMS aKTUBHOM [M03HABATEIIbHOU JAESATEIBHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpakTuueckoe 3aHsATHEe B (QopMe MpakTUKymMa — OpraHu3anus ydeOHoW paboThl,
HalpaBJiCHHAsT Ha pelIeHuE KOMIUIEKCHOW Y4eOHO-TI03HABAaTENbHON 3aJaud, TpeOyromend OoT
CTYyJIeHTa IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. MlHTEepaKkTHBHBIE TEXHOJIOTUU — OpraHM3alus 00pa30BaTENLHOTO Ipolecca, KOTopas
MpeAnoJaraeT akTUBHOE U HEJTMHEHHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, TIOCTUKEHUE HA 3TOU
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeNbHOTO pe3yJsibTaTa.

@opmbl yueOHBIX 3aHATUH C HCIOJIb30BAHHEM CIIEHUATHU3UPOBAHHBIX HWHTEPAKTUBHBIX
texHosoruit:JIekius «oOpaTHOM CBS3W» — JEKIMSI—TIPOBOKALUS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3aIrIaHUPOBAHHBIMU OLIMOKaMH ), IEKLIUA-0ecea.

4. UupopManimOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH — OPTaHU3aIU
00pa30BaTeNbHOTO IMpollecca, OCHOBAHHAS HA MPUMEHEHUH MPOTPAMMHBIX CPEJl U TeXHHUYECKUX
cpencTB paboThl ¢ HHGOPMAIIMEH 10 TeMe Hay4YHO-HCCIIeI0BATENbCKON pabOThI CTyIeH-TA.

@®opMbl YUEOHBIX 3aHATUM C HUCIOJIb30BAaHWEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUM:

Jlexuus-Bu3yanu3anus — HM3JI0KEHHE COACpKaHHUS CONPOBOXKIAETCS Mpe3eHTauuen u
BHJIEOMATEPHATIOB

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kyxona, I'. C. Maremarnueckuii anamms. Tom 1 : yue6nuk / I'. C. XKykoBa, M. @.
Pymaitno ; mox pea. I'. C. XKykoBoit. — Mocksa : UHOPA-M, 2023. — 388 c. — (Brbicmiee
obpasoBanue: bakamaspuar). — DOI 10.12737/1072169. - ISBN 978-5-16-015966-9. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/1938026 (mara oOpaieHus:
30.05.2023). — Pesxum 1oCTyIa: MO MOAMUCKE.



2. lllepmines, B. I'. Marematnueckuii ananus : yue0. mocooue. — M. : UHOPA-M, 2019. — 288
c. — (Bricmiee oopazoBanme: bakanaBpuar). - ISBN 978-5-16-005488-9. - Tekcr : 351eKTpOHHBIH.
- URL.: https://znanium.com/catalog/product/1008011 (nara o6parmienus: 30.10.2023). — Pesxxum
JOCTyTA: MO MOJIITUCKE.

3. Kyapsisues, JI. . Kpatkuii kypc Matemaruueckoro anamuza. T. 1. Juddepenuunansnoe u
UHTErPajIbHOC UCUMCIIEHUS PYHKIHMI 0HON mepeMeHHon. Psapl: Yueonuk / Kynpssues JI/., -
4-¢ m3n. - MockBa :OUSBMATIIUT, 2015. - 444 c.: ISBN 978-5-9221-1585-8. - Tekcr
snekTpoHHBId. - https://znanium.com/catalog/product/854332 (nata oOpamenus: 24.05.2023). —
PexxuMm nocryna: 1o noanucke

0) lonoJiHMTEIbHASA JIUTEpaTypa:
1. IToranoB, A4.IlI. Marematudeckuii aHanu3. JuddepeHiuaabHoe W HHTErPaIbHOES
ucurcienne GpyHKIUH oxHoM mepeMeHHoi B 2 4. YacTh 2 : ydeOHUK U MPAKTHKYM Ui BY30B /

A. Il IToranoB. — MockBa: HW3nmarensctBo HOpaiit, 2023.— 268c.— (Bricmee
oOpazoBanue). — ISBN 978-5-534-04679-3. — Tekcr : snextpoHHbd // OOpa3zoBaTenbHas
wiatrpopma  FOpaiit [caiit]. —  URL: https://urait.ru/bcode/515214 (nata  oOpamieHus:
30.05.2023).

2. Kopuaruna, E. B. MatemaTudeckuii ananus : yaeonoe nocobue / E. B. Kopuaruna, H.
A. Aungpeesa. - Boponex : Boponexckuii unctutrytr ®CHUH Poccun, 2019. - 187 c. - Teker :
anektponHeii. - URL: https://znanium.com/catalog/product/1086245 (nara oGpareHus:
30.05.2023). — Peskum qoctyma: 1mo Mo ucKe.

B) MeToanyeckune yKazaHus:

1.dy6poBckuit B.B., H3BekoB lO.A.,PogunkoB A.A. BBemeHue B MaTeMaTHUSCKUN
aHanu3: yuyeObHo-mertoamueckuii komruieke [CamoctostenbHoe DM] Ne per. cBua. 31500
21.05.2013 N roc.per. 0321302202.-0,9M6

2.bounmapenko T.A, HdyOposckuit B.B, KameneBa I'.A, PomuunkoB A.A. Psabl u ux
npuioxkenus| Camocrositennbroe  DOU]  per. cBum.  Ne32701  06.08.2013 N roc.per.
0321302202.-0,65M06

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecrnieueHue

HaumenoBanue o
1o Ne norosopa CpoK JIeHCTBHS JIUIICH3UH

7Zip CcBOOOIHO 0OECCPOUHO
bpayzep Mozilla|co6oaH0

: 0
Firefox pacnpoctpansiemoe [10 CeCPOTHO
Bpayzep Yandex|cBo6oaHO 06eccpouHO
FAR Manager [cBo601HO 06eccpoyHO
Linux Calculate |cBo60aHO 0EeCCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DONEeKTPOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa
Poccuiickas I'ocynapcrBennas
6ubamnoreka. Karamoru
DOnekTpoHHass  0a3a  MEPHOAMYECKUX
n3nanuii East View Information Services,

https://magtu.informsystema.ru/Marc.html?locale=ru

https://www.rsl.ru/ru/4readers/catalogues/

https://dlib.eastview.com/



https://urait.ru/bcode/515214

ITouckosas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTILIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOI'O THIIA.

Jocka, MyIbTUMEIUITHBIN POEKTOP, IKPaH.

Y4eOHblC ayIuUTOPUU JJIsi TIPOBEACHHUS JTaOOpaTOPHBIX 3aHSATHUH, TPYNIOBBIX U
WHAUBUAYaAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJIS U IPOMEXYTOUHOM aTTECTAlUHU.

[Mepconanbubie kommbioTepsl ¢ makerom MS Office, Bbi-xogom B HHTepHer u ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Kommiekc TeCTOBBIX 3agaHMii sl TPOBEACHUS PYOEKHOTO U IMPOMEKYTOYHOTO
KOHTPOJISL.

[Tomerenust 1t CAaMOCTOSATENLHON pabOTHI 00yYarOIIUXCSL.

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTYIIOM
B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

[Tomemenuss 1 XpaHeHUs H  OPOPUIAKTHYECKOTO OOCIY)KUBaHHUS y4eOHOIO
000pyT0BaHUs.

kadsl ans XxpaHeHHus: yueOHO-METOUYECKON JOKYMEHTAIINH, Y4eOHOr0o 000pyI0BaHUS
U y4eOHO-HarJIsJHbIX [10COOH.



puiaoxenne 1.

Y4yeOHO-MeTOAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Tema AUCIUIUIMHBI Bun Koin-Bo Dopmsbl
Haumenos CaMOCTOSITEIIbH | YaCOB KOHTPOJISI
aHue oif
a3/IeJoB
P paboThI
Oynkuuu. @yHkuuu. CriocoOsl IIpoBepka
3ananus GyHKuil. Buabt - BBIIIOJIHEHU
o OJIrOTOBKA K
OTOOpaKCHHIA. a S
[IPAKTUYECKOM
JIOMAIITHETO
I'padpux pynkumu. O6paTHas y 3aHATHIO
Pazgen 1. . 3a7aHus
¢bynkusa. Komnosunust oToOpaskeHui. 0
OO6mue mpoc.
TIOHSTHS O II
[TncbmenHbII pOBCpKa
byHKUIUM
9KCIIPECC-01po | o KOHCIICKTO
c B. Ompoc.
Pemenue 3amau
N3
[Ipenen pynkuum. 2 [IpoBepka
Ompenenenue npejaena QPyHKIUN. BBITIOJIHEHU
ITonroroska k
EnuHCcTBEHHOCTD Npesena GyHKIIUH. OATOTO b
. PaKTUYECKOM
CsoiicTBa npenenoB ¢pyukuuu. [Ipeaen p WHINBUIYA
. 3aHSTHIO
MOHOTOHHOH QyHKUuU. [Ipenen y JBHOTO
komno3uuuu GyHkuii. CpaBHeHHE Pelrere 3a1a4 JIOMAIITHETO
(GyHKIMN B OKPECTHOCTH 331aHHOM W13 3a/1aHusl.
TOYKH. 3aMeyaTeNIbHbIE MPECIIbI.
Paznen 2. HenpepbiBHOCTS. 2 IIposepka
Hpenen HenpepsiBHOCTh QyHKITNN. CBOMCTBA BBIIIOJIHEHHU
. [Toaroroska k
bysKmn | yeppeppisabx (yHKLMiL. OAFOTo s
uee KOHTPOJIBHON
HenpepbIBHOCTB 351eMEHTapHBIX POIIBHO JIOMAIITHETO
HEIIPEPEIB o pa60Te
HOCTE ¢byskuil. OTHOCTOPOHHUE MPEAEIHI U 3a/1aHus
TOYKH pa3pbiBa PyHKLIHU.
Kiaccudukamnms Touek pa3poiBa.
CaoiicTBa (DyHKIMH, HETIPEPBHIBHBIX HA
OTpE3KE.
KonTtponbHas pabora IIpoBepka
KOHTPOJIbH
0if paboTHI,
aHaJIN3
Hroro no pazneny 6




[IpousBonHas u 2 IIpoBepka
muddepennuan. OnpeneneHue BBITIOJTHCHH
o IToaroroBka x
MIPOM3BOIHOM U AuddepeHunana. s
. . MPAKTHYECKOM
I'eomeTpuueckuii, puzndeckuii u JIOMAIITHETO
. o y 3aHATHIO
SKOHOMUYECKUN CMBICI POU3BOIHOM 3a/laHus
u mupdepennnana. CpoiicTBa Pemenme 3a1a4
MIPOU3BOJIHBIX, CBSI3aHHBIX C W3
apu(pMeTUYECKUMU AEHCTBUSIMH.
[TponsBoHas 0OpaTHOM U CIOKHOM
¢bynkuuu. [IponsBoaHbie U
Pasnen 3. Qg QepeHIranbl BBICIINAX MOPSIKOB.
uddepe
Hudep OCHOBHBIE TEOPEMBI 2 Beimonaen
HI[UAIBHO
e ¢ hepeHIMATEHOTO UCYUCIICHUS ue
Pemenue
ncuncien | Anddepennumanbabie TeopeMbl 0 WHTEPHET-T
. 3aj1ad.
ne cpeaneM: depma, Posurs, Jlarpanxa, ecra B
GyHxIMi | Komm. IIpaBuno Jlonurans. TpopaGoTka JOMAaIITHUX
OJTHOM
KOHCIIEKTa yCIOBHAX
nepeMeHH
on JIEKIUHU
UccnenoBanune Gpynkuwmii. [Ipusnaku 4,2 [IpoBepka
MOHOTOHHOCTH (yHKIHH. JIoKanbHbIe BBITIOJTHEHH
. Pemenue 3amau
AKCTPEMYMBI (DYHKIIUH. S
TpopaGoTka JIOMAITHETO
BreimyksiocTs 1 TOUKH meperuda
y KOHCIIEKTA 3a/taHus
¢bynkuit. AcumntoTsl. [locTpoenue
. JEKITUU
rpaduKoB QyHKIHUI. ci
Hroro no pazneny 8,2 IK3aMeH
Hroro 3a 1-ii cemectp 14,2
HeonpeneneHnuslii uHTErpal. Omnpoc.
[TepBoobOpasHas u e€ cBoOCTBA. IIpoBepka
Pazyen 4. P P R . Pemenue 3anau poBep
Wnrerpan Heonpenenénnprit materpan. Tabnuma KOHCIIEKTO
bHOE HeonpeAeIEHHBIX HHTETPAJIOB. 3aMeHa IpopaGotka | 3 B.
UCYHCJICH | IIEPEMEHHON B HEONPEAeIEHHOM KOHCITEKTA
ue
_ | naTerpaine. ®opMyITa HHTErPHPOBAHHS JeKLUH
(byHKHHH IO YaCTsM.
OJTHOM

NIEPEMEHH




ITpuémsl 1 MeTOABI 3 IIpoBepka
uHTerpupoBanus. larerpuposanue BBIIOJIHEHU
IToaroroBka x
palMOHAIbHBIX U UPPALIMOHAJIBHBIX oI
. MPAKTHYECKOM
¢bynkuuii. MaTerpupoBanue JIOMAIITHETO
y 3aHATHIO
HEKOTOPBIX TPUTOHOMETPUUYECKUX 3a/1aHusl.
ynxiuit. MuTerpansl, He OepYIMECs | perrenmie 3a7au Tecr.
B AJIEMEHTAPHBIX (PYHKIIHSIX. W3
3 Beimonnen
OnpeneneHHblit UHTErpa e
Pumana. Heo6xonumeie u | Pemenue 3anau
UHTEPHET-T
JIOCTaTOYHBIE YCIIOBUS
. I 6 ecTa B
HHTETPUPYEMOCTH (G yHKITHIA. popaboTka
CBoiicTBa HHTETPUPYEMBIX (PYHKIIHIA. KOHCIIEKTa JAOMaIIHUX
JIEKIIH YCIOBUSAX
3 Ompoc.
OcCHOBHbBIE TEOpPEMBl HHTETPAIILHOTO ITpoBepka
WCYHCIICHUS. WurerpanbHas | Pemenue 3amau
KOHCIIEKTO
Teopema o cpenHeMm. CBs3b MEXIy
B.
OIpPENCIICHHBIM W HEONPEHEICHHBIM ITpopaboTka
UHTETPAJIOM. dopmyna KOHCIIEKTa ITpoBepka
Herotona-JleitOnuna. Dopmysl JEKIIH BBITTOJTHEHHU
3aMEHBI IIEPEMEHHON U i
UHTETPUPOBAHUE IO  4YacTsIM B JIOMAILHETO
OTIpe/IeIEHHOM HHTErpae. 3aIAHHEL
[IpumeHeHne onpeneneHHOro 3 IIposepka
uHTerpana.  [lonsTue momany u BBITIOJTHEHH
. Pemenue 3amau
o0beMa. Brruncnenue miomaaei. CHLICHHC 331 s
[Tnoutans Gurypsl B mossipHbIX TTpopaGoTka JIOMAIITHETO
KOOpJauHaTax. Beruucnenue qJnHbl KOHCIIEKTA 3a/1aHus
KkpuBoii. [1nomaas moBepXHOCTH JIeKIIHH
BparnieHusi. O0beM Tel BpalieHusl.
Du3nvyecKue NPUIOKEHHS
OIIPEAEIEHHOTO NHTETpaIa.
HecoGcTBeHHBIE MHTETPAIIBI. 3,3 Tecr.
Hecob6cTBeHHBIE MHTETPAIIBI IEPBOTO IIpoBepka
IloaroroBka x
pona. HecoGcTBeHHBIE MHTETPAIbI TE3UCOB
MPaKTUYECKOM
BTOPOT'O poAa. JIOKJIaJIOB.




Y 3aHATUIO IIposepka
BBITIOJIHEHU
s
JIOMAITHETO
3a1aHUS
Hroro no pasneny 18,3 JK3aMeH
[Ipenen u HenmpepbIBHOCTH (HYHKIUI [ToaroroBka k IIpoBepka
HCECKOJIbKMX ICPEMCHHBIX. Hpeﬂeﬂ MPAKTUYECKOM BBIMIOJIHEHHU
(GYHKIIUH IBYX MTEPEMEHHBIX. y 3aHATHIO q
HenpepriBHOCTH KUY B
Pasnen 5 pep yHiim 1ByX JIOMAIIIHETO
* | IEepEMEHHBIX.
DyHKIMHU 3aJ1aHUS
Heckonpk | 1ACTHBIE TIPOM3BO/THBIC. 20
X Huddepenunan GpyHKIHHA IBYX
MepeMeHH MEPEMEHHBIX, €0 FTEOMETPUUECKHI
BIX cmbich. ['pagueHT QyHKIMH.
IIpou3BoHAas 11O HAIIPABJICHHUIO.
YacTHble TPOU3BOJHBIE BHICIIUX
nopsakoB. KpuBoauHeHbIE U IBOMHBIE
WUHTErPAJIbI.
Uucnossie psabl. CBoiicTBa ITpopaboTka IIpoBepka
cxozsmxcs psnos. IpusHaku KOHCIIEKTa BBITIOJTHEHH
CXOJIMMOCTH TIOJIOKHUTEIBHBIX PSI/IOB. JIeKIUH q
3HaKonepeMeHHbIE PsAIbl. AOCOTIOTHAS
14.1 JOMANIIHET O
n YCJ'IOBHaSI CXOJUMOCTB pf{ﬂOB PemeHHe 3a1a4 !
3a7aHus
OyHKIHOHATBHBIE psAabl. O0IacTh I
CX0AUMOCTHU. PaBHOMEpHas OATrOTOBKA K
CXOAUMOCTh (DYHKITMOHATIBHOTO Psifa. HPaKTUICCKUM
IIpu3nak Beliepmtpacca paBHOMEpHOU 3aHATHAM
Pazjen 6. |CXOAMMOCTH (PYHKIIMOHAIBHBIX PSIOB.
Psibt CBolicTBa paBHOMEPHO CXOASIIUXCS
psinoB. CTeneHHbIE PSIbI U UX
cBoiictBa. Paznoxxenue ¢pyHkuii B
creneHHble psabl. [Ipunoxenus
(GYHKIIMOHATBHBIX PSAIOB
Hroro 3a 3-ii cemecTp 34,1 3auyer ¢

OLICHKOH




HToro nmo nucuunianHe

66,6

IIpumepHBbIii NepevyeHb BONPOCOB K IK3aMeHy B 1-M cemecTpe

10.

11.

12.

13.

14.
15.

16.
17.
18.

19.
20.

JlelicTBUTENbHBIE YHCIIA.
Crioco0Obl  3a1aHUs M IPOCTEHIIIE CBOMCTBA (DYHKITUH.

Yucnosas nociie10BaTebHOCTh. MOHOTOHHBIE TTOCeAoBaTeNbHOCTH. [Ipenen
[I0CJIENOBATEIBHOCTH.

TeOpeMaOGI[I/IHCTBCHHOCTI/I npeacia IocCjICea0BaATCIbHOCTH.

beckoneuno Manble W OECKOHEYHO OOJbIlKe MOCIeI0BATEIbHOCTH.
Krnaccudukanus OeCKOHEYHO MallbIX TOcienoBaTelibHocTe.  CBoicTBa
OECKOHEYHO MaJblX TOCJEI0BATEIIbHOCTEH.

Kputepuii cymiecTBoBaHMsI Ipeleia MOCICIOBATCIbHOCTH HA  SI3BIKE
OECKOHEUYHO MaJIbIX.

Teopema o mpenene CyMMbl,  Pa3HOCTH, IPOU3BEAECHHUS M YaCTHOTO
MOCJIEI0BATEIBLHOCTEM.

Teopema o0 mnpenene MNPOMEKYTOUHOM IOCIENOBAaTENbHOCTH. [IpmHImn
CTATUBAIOIIMXCS cerMeHToB. [Ipenen pyHKIMM B TOUKe.

['eomeTpuueckas uHTepnperauus mnpeaena GyHkuuu. [IpaBuna HaxoxaeHUSA
npeznenos pyHkiuil. Teopema o mpezaese MPOMEXYTOUHON (PyHKIUH.

ITepBblii  3ameuatenbHbli  npeaen. OAHOCTOPOHHME UM OECKOHEYHO
Oombine npenensl GyHKIUH.

[Tpenen cnoxuoit pyHkunu. Yucno "e" u cBsI3aHHbIE C HUM MIPEIEIBL.

Onpenenenuss  HEMPEPHIBHOCTH  (PYHKIHU B touke. CBolicTBa
HenpephIBHBIX QpyHKIM B Touke. Knaccudukanus Touek pa3pbiBa QyHKIUU U
UX T€OMETPUYECKasi UHTEPIIPETALIUS.

TeopeMa O HENPEpPHIBHOCTM CYMMBI, pa3HOCTH, IIPOU3BEICHUA U
YaCTHOT'O HEMPEPBIBHBIX (PYHKIIUH.

IlepBas Teopema Beliepmrpacca.

Bropas Teopema Beitepmtpacca.
ITepBas Teopema bonsrano-Komm.

Bropas reopema bonbrano-Komm.
Heobxonumoe u nocratounoe ycnosue nuddepeHupyemMocty GyHKIUH.

@usnueckuii M TeOMETpHUeCKUil cMbIca mpou3BoaHo. Juddepenunan
(GyHKLIUHU, €ro reoOMETPUUYECKUIl CMBICI M MPUOIM)KEHHBIC BBIUYUCIECHUS C
nomoIpio auddepennuana.

HenpepsiBHoCcTh muddepentupyemoit pyHKIum.
[Tpon3BoHas CYMMBI M Pa3HOCTH (PYHKITHIA.




21.

22.

23.

24.

25.
26.
27.

28.

29.

30.
31.

[TpousBonnas mpousBeaeHus ¢yaknuii. I[IpousBogHas YacTHOTO ABYX
bynakuuid. [Ipon3BoaHas CI0KHON (YHKIIUH.

ITpousBonHas oOpatHoil GpyHkuuu. [Ipon3BosHas mapaMeTpU4ecKy 3a1aHHON
byHKIHIH.

[TponsBonHas mokazatenbHOM (yHKIMU. [Ipow3BogHas JorapupMHUECKON
¢ynkuuu. [IponsBogHas cTeneHHON QyHKIMH.

[TpousBoaubie TpuroHomerpuueckux (ynkuuit. IlpomsBogHbie 00paTHBIX
TPUTOHOMETPUYECKHUX (YHKITHIA.

Teopema Posns.
Teopema Jlarpanxa.

Boruncnenue yriia Mexay 1ByMsi KpUBBIMU VYcnosue IIOCTOSIHCTBA
GbyHKIIMY B UHTEpBaJe. Y CIIOBUE MOHOTOHHOCTH (DYHKIIMU B UHTEpBAJe.

OKkcTpeMyMbl (QYHKUIMM M MX HaxoxzaeHue. HauOosblnee M HauMeHblIee
3HaYeHUs (yHKIUU Ha OTpE3KE.

Teopema Komm. [Ipasuiio Jlonutans. IIpon3BoaHble BBICIIMX NOPSAIKOB U MX
HPUIOKEHUS.

Mpuorounen Teiinopa u ero coiicrBa. @opmyna Telnopa.
®opmyisl Teitnopa it pyHKIUA y=e”, y=Sinx, y=cosx, y=In(1+x)

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY BO 2-M ceMecTpe

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[TepBooOpa3Has u ee cBoiicTBa. HeomnpeneneHHbIN HHTETpal U €r0 CBOMCTBA.

Tabnuna OCHOBHBIX HEOIPEEIEHHBIX HHTETPAJIOB.

WHTerpupoBaHue 10 4acTsIM U 3aMEHOM NIEPEMEHHON B HEONPEIETIEHHOM UHTErpase.

TunoBbie HHTErPAIIBI.

Cxema UHTErpUpOBaHMsl. pallMOHATBHBIX (PYHKIINH.

HHuTerpupoBanue NpoCTeUIINX HPPALUOHATBHBIX (YHKIIUH.

HuTerpupoBanne TpPUTOHOMETPUYECKUX  (DYHKIIMHA.

3aaun, MPUBOJIALINE K MOHSATHUIO ONPEAEIEHHOT0 HHTErpaia.

AnnutuBHas (yHkius npomexyTka. [ImorHocts. Cymmel lapOy u Pumana. Mnaterpan
PrMana. YcnoBust FHTErpUPYEMOCTH.

HpEIeTIOM.

. CBoiicTBa OIPCACIICHHOI'O NHTETpajia.
.TeopeMa 0 CpCAHEM 3HAUYCHHUH. OHpe,Z[eJ'IeHHBIfI HHTCrpajal € NEpCMCHHBIM BCPXHHUM

®opmyna Herotona-JleitOHuma.

[TpuOnkeHHbIe BBIYMCIEHUS ONPEAeIEHHOTO HHTETpaa.

HHTerpupoBaHue 1o 4acTsM U 3aMEHOM IEPEMEHHON B ONPEAECIICHHOM HHTErpaie.

Brruncnenne miomnianei miockux Guryp.

Brruncnenue oobemMa Tesia BpalieHusl.

Breraucnenne JUINHBI AYyT'H.

Brrancnenme MoMeHTa HHCPLUH CTCPIKHA.

Brrancnenne moMeHTa HUHEPIUHN KOJIbLA.

Brruncienne paboTsl IepeMEHHOM CHITHI.

HecoOcTBeHHBIE HHTETPATHI.



IIpuMepHBIi epeyeHb BOMPOCOB K 3a4eTy ¢ OLEHKOiIl B 3-M ceMecTpe

Boo~NoO~wWNE

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

0.
11.
12.
13.
14.
15.
16.
17.
18.

Turbl TOYEK U MHOKECTB HA INIOCKOCTHU U B IIPOCTPAHCTBE.
[Ipenen u HenpepbIBHOCTH (YHKIIUU HECKOJIbKUX MEPEMEHHBIX.
CpoticTBa ()yHKITUH HECKOJIBKHUX TIEPEMEHHBIX HETPEPHIBHBIX HA 3aMKHYTOM MHOKECTBE.
YacTtHble MpoU3BOIHbIE PYHKINN HECKOJIBKUX MEPEMEHHBIX.
[TpousBomHass (QyHKIIMK HECKOJIBKUX MEPEMEHHBIX M0 HAIPABJICHHUIO.
['paguieHT QyHKIIMU HECKOJIBKUX MEPEMEHHBIX U €r0 CBOICTBA.
[TpousBoHast CIIOXHOW (YHKITUU HECKOJIBKHUX TICPEMEHHBIX.
[IpousBoanbie Beictux nopsaakoB OHIIT
DKcTpeMyMbl (YHKITUU HECKOJIBKHUX TIEPEMEHHBIX.
3anaun, MPUBOJIALINE K MOHATHIO KPUBOJIIMHEHHOTO UHTErpaia | poxaa.
CBoiicTBa U BbIUKCIEHUE KPUBOJIUHEHHOTO nHTEerpaia | poaa.
3anaun, MPUBOIAIINE K MOHATUIO KpUBOJIMHEHHOTO nHTerpana |l pona.
CBoiicTBa U BbIUKCIIEHUE KpUBOJIUMHEHHOTO nHTerpana |l pona.
3ajauu, TpUBOASILNE K MOHATHIO ABOMHOrO HMHTErpana.
CBoiicTBa U BBIUUCIIEHUE JBOMHOTO UHTErpaa.
[IpunoxeHus J1BOMHOTO UHTErpaa.
®opmyna ['puna
Jlemma v TeopeMa O HE3aBHCHUMOCTH KPUBOJIMHEWHOTO MHTErpaja 2-To pojaa oT (hopMbl
MyTH UHTETPUPOBAHUS
TpoliHOM MHTETpAlI, €r0 CBONCTBA U BEIYUCIICHUE.

IToBEpXHOCTHBIE HHTETPAJIBI.
OO111e MOHATHUS O YUCIIOBOM psiie.
["apmonunueckuii psa. Heobxoanmoe yciaoBue CX0IUMOCTH psija.
CBolicTBa CXOASIINXCS PATOB.
JlocTaTouHOE yCIIOBUE CXOAMMOCTH MOJIOKUTEIBHBIX PSIIOB.
ITpu3Haky cpaBHEHHUS MTOJIOKUTEIBHBIX PSAJIOB.
[Tpusnak [lanambepa.
[Tpusnak Komm.
NuTerpanbHbiil npuzHak Makiopena-Komn.
[Tpusnak Jleli6Huna.
Teopema 06 aOCOMIOTHO CXOMAIIEMCS PSIE
OO611me moHATUS O (YHKIIMOHAIBHOM psJIe.
[Tpusnak Beliepmtpacca paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHBIX —PSIOB.
CBolicTBa paBHOMEPHO CXOJSIINXCS PAIOB.
Teopema AGens.
WHuTepBan 1 paauyc CXOAUMOCTH CTENIEHHOTO pAJa.
CBolicTBa CTETIEHHBIX PSIOB.
Pan Teinopa.
Paznoxxenue snemeHTapHbIX GyHKUIUN B psig MakiopeHa.
IIpunoxenus psanos MaknopeHa

IlepeyeHb NpakTHYECKHUX 3aJaHUM JJIS1 NOATOTOBKH

K 3K3aMeHy B 1-m cemecTpe

I. IIPEJEJIBI



3ananme 1. HaiiTu nipenen 4ucioBoi mociie10BaTeIbHOCTHU

1T (3-n)* —(3+n) 2. tim (3-n)—B+n)
C e (d=n)’ +(4+n) N (4 ny
. (4-n’-@+ny . (3-n’=@+ny
]}r}.} (5-n)*+(5+n)’ 4 ]]133 (4-3n)’ +(4+3n)

. (3-2n’-(3+2n)
]11_2 (4-n)* +(4+n)

3aganue 2. Haiitu npenen GpyHkuuu:

L 2 b
e i
5 1 (x> +2x-3)°

io s X0 +4x +3x
3aganue 3. Haiitu npenen GyHKIUU:

1. lim In(1+ sinx) 2.lim 11— czos] Ox

s 0 sindx c>o € —1



3x° —5x 1—cos2x

3. /i 4. Iy — 0
IXZZ?/OI sin3x l}f’% cos7x—cos3x
. 4x

5 lim

x—>0 tg(?l'(1+ X))

Il. IMPOU3BOJHAA

3aganue 4. Haiitu npou3BoaHy0 QyHKINU:

1. y=(x+4)/x’ 2. y=(x—x+D/(x-1)

3. y=2/(x*+2x) 4. y=4x*/3+x%)

5. y=12x/(x*+9)

3aganue 5. Haiitu npou3BogHy0 QyHKINY :

_2(3x7 +4x’ —x-2)

2x* =DV1+x7
3

2. =
15J1+x Y 3x
_ x* —8x? 4 y_2x2—x—1
2(x* —4) ' 3J2+4x

= 1+ x VI +x°

12x"

3apanue 6. CocTaBUTh ypaBHEHHS KacaTeIbHON M HOPMaIH K TpaduKky GyHKIIUHA B TOUKE C
abcIccon Xo.



1. y=(@x-x)/4, x,=2 2. y=2x"+3x-1, X, =—2

3. y=x—-x"  x,=-1 4, y=x’+8/x-32, x,=4

3aganue 7. Bpruuciuth npuOIMKEHHO 3HaUCHUE (PYHKIIMH B TOUKE X C TOMOIIBIO
muddepeHnmana GyHKINN:

1. y=3x, x =776 2. y=x®+7x, x =1012

3. y=(X+\/5—X2)/2, x =0,98 4. y=31/X2+2X—|—5, x =0,97

5. y=x", x=1,021

3ana1me 8. Haiitn HanOoIbIlIee M HAUMEHbBIIICE 3HAUCHUS (bYHKI_II/II/I Ha 3aJIaHHOM OTPE3KE:

1. y=4x"+1, [-2:3] 2. y=x+3x, [—4:2]
3. y=(x+2), [-1:4] 4. y=Ax*+2x+5, [0;2]

5 y=x", [-1;2]



3ananmue 9. IloctpouTth rpaduk GyHKIIUU C TTOMOIIBIO TPOU3BOAHON (DYHKIIMH TIEPBOTO

HopsAIKa :
1. y=2x"-9x* +12x-9 2. y=3x—-x
3. y=x’(x-2) 4, y=(x'-9x%)/4+6x-9

5. y=2-3x"-x

3aganue 10. Haiitu mpou3BOIHYIO TPETHETO MOPSAKA (DYHKITHH:

1. y=Ig(5x+2) 2. y=4""
3. y=+x 4, y=7""
5. y=4/x

ITepedyenb NpaKkTHYeCKUX 3aJaHUM /151 IOATOTOBKH
K 9K3aMeHY BO 2-M ceMecTpe

I1l. UHTEI'PAJIBI

3aganue Ne 11. Haiitu HeonpeaeneHHbIH UHTETpa

b (x 3% —2)dx [(3x+3x"* —13x*")dx



[(2x+2x° —5)dx [(23x+3x" —2x7)dx

j(x +3x° —2x)dx
5.

3ananme Ne 12. Haiitu HeonpeaeieHHbIA UHTETpa

[+ 3)sin 2xdx I (x +3)e"dx
2.
J (5x +8)sin 9xdx [ (4x —9)sin 6xdx
3. 4.
j (x +3)e*dx
5.

3aganue Ne 13. Haiitu HeonpeaeneHHbINH UHTETpal

1. 3 2 3 2
sz +3x 4x+5dx J-x + 6x 4x+5dx
x+3 2. x+1
3 2
3 sz +3x" —4x 3dx )
: x+5 : 7x® +3x* —4x+8
I dx
x—4

dx

2x° +8x* —4x+4
> j x—38



3ananme Ne 14. Haiitu momans Gurypsl, OorpaHU4eHHON JTUHUSMU:

1.

3.

5.

y=(x-2)®; y=4x-8 2. y=(x-2)?; x=4;y=0

y=(x-2)?; y=4x+4;y=0 4. y=(x+3)?; y=-x+9; y=0

y=(x-4)*; x=0; y=0

3aganme Ne 15. Bpruuciuth 00beM Tesa, HOIYYEHHOTO OT BpaleHus BOKpyr ocu  OX
IUIOCKOW (PUTYpBl, OTPaHUYEHHON JIMHUSMMU:

1.

3.

5.

y=(x-5);  x=0;y=0 2. y=(x1)’; x=0;y=0
y=(x-2)%; y=4x+4;y=0 4. y=(x-2)*; y=4x-8
y=(x-5)%  y=125(x-1); y=0 6. y=(x+6)*; x=0; y=0

3aganme Ne 16. BpuuciuTh IIMHY JyTH KPUBOM, 3aJaHHOM B MOJISIPHBIX KOOPJMHATAX:

p=3¢"" w2 <o <n2 2. p=2&""3 /2 <9 <m/2

p=5¢’,-n/2<¢p <n/2 4, p=5"" w2 <9 <m2

p=6e""" -1/2 < <n/2 6. p=3¢"" 0<p<n/3



7. p=4e""" 0<¢p <n/3 8.

9.  p=5¢""? 0<p<n/S3 10.

p=7e" 0<¢<m/3

p=12¢""" 0<¢p <u/3

3ananue Ne17. Brruuciauth HeCOOCTBEHHBIM MHTETPAN WU JOKA3aTh €r0 PaCX0IUMOCTh

Lo g
2.
1 4+x2
T dx
3 34—X2 4
+00 dx
T
1 4+ x

IlepeueHb NPaKTUYECKUX 3aJaHUN JIJIS MOATOTOBKH

K 5K3aMCHY B 3-m CEMECTPC

V. PSIJIbI

3ananme Ne24. HccnegoBaTh Ha CXOOUMOCTDH Pl

L i 2n2 +3n +5 2.
5 3 2
=in°+3n° +6n° +7
3. 2n2 +3n +5 4.

M

n:1n5 +3n3+6n°+7

‘f 2dx
—2\/X2 —6Xx—-7

j (X + 2)dx
3 X2 —3x—4

i 6n +3n +5

“~n*+73+6n%+7

i 2n? +3n +5

n=1n5+3n3 +6n%+7



i 2n® +3n +5
“—~n°+3n°+6n°+7

3amanme Ne25. HccnemoBarh Ha CXOAMMOCTD PSif

VI.

o w

10.
11.
12.
13.
14.
15.
16.
17.

2, pn+l > i (3 + 2n)"

— N | — (2+n)n+2
3 (5+2n)" * 5 2
n—1 (2 —+ n)n n=1 N !
0 2n+1
nZ:: n!

OObIkHOBEHHBIE MU depeHIInanbHble ypaBHEHHS
IIpumepHbIii nepeyeHb BONMPOCOB K IK3aMeHY B 4-M ceMecTpe

3ajaun, TMNpUBOJAIIME K TMOHATHIO JU(QepeHInanbHOro ypaBHeHUs (0 pacraje
paIuoOaKTUBHOTO BEIIECTBA)

3amaun, NPUBOJAIIME K TOHATHIO AU(p(EepeHIHaTbHOIO ypaBHEHHs (0 HaXOXXICHUHU
TPaeKTOPUU CHaps/a)

OO6urme nouaTus o AuddepeHInanbHOM ypaBHEHUH U €T0 PEeLIeHUH

JuddepennmansHple ypaBHEHUS IEPBOTO MOPSAIKA C Pa3IESIOIIMMUICS TEPEMEHHBIMU
Huddepennunanbuble yYpaBHEHUs IIEPBOrO0 TOPSAJKA OJHOPOJIHBIE OTHOCHUTEIBHO
MEPEMEHHBIX X U Y

Juddepenumanbaple  ypaBHEHHs TEpPBOrO MOpPsAKa, NPUBOAAIIMECS K OJHOPOJIHBIM
OTHOCUTEIIbHO NMEPEMEHHBIX X U Y

Jluneiinble nuddepeHnanbHble ypaBHEHUS IEPBOTO MOpsiAKa

VYpaBHenue beprymum

YpaBHeHUs B MOJHBIX TuddepeHIanax

WHTerpupyromuii MHOKHUTENb

Omnepatop cxatus B MOJHOM METPUYECKOM MPOCTPAHCTBE (MHTETPAIbHBIIN oriepaTop)
Teopema 0 HEMOABMKHON TOUKE OmepaTopa CKaTus (CyllecTBOBaHNUE)

TeopeMa 0 HETOABMYKHON TOUKE OTepaTopa CkaTHsl (€AMHCTBEHHOCTD)

[IpumeneHue oneparopa cKatusi K pemmeHuro auddepeHImaibHbIX ypaBHEHUN 1-T0 mopsaka
Oco0ble ToukH qudepeHInaIbHOro ypaBHeHus (y3en)

Oco0ble ToukH audQepeHInaIbHOTO YpaBHEHUS  (LICHTP)

Oco0pie Touku auddepeHnaaTbLHOTO ypaBHEHHS ((POKYC)



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

Oco0Osbie Toukn nuddepeHmaIbHOTO YpaBHEHHS (CEIIO0)

Oco06bie Touku auddHepeHITnaTbHOTO YPaBHEHHS (IMKPUTHICCKUHN y3€eIT )

OcoObie pemenust AuQGEpEeHINaTHFHOTO YpaBHEHH (OMPeIeICH s, OThICKAaHHE, JTIO0bIe 2
npuMepa)

JuddepeHnmanbHabie ypaBHEHUS BBICIINX IMOPSIIKOB, JOMYCKAIONINE IIOHMKCHHUE TTOPSIKA
Jluneitnble nuddepeHmanbHbIe ypaBHEHHsI BTOPOTO  MOPSAIKA U CBOMCTBA UX PEIICHUN
Pemenne ogHOpoaHOTO NHMHEHHOTO aU(p(EpPEHINATBEHOTO ypaBHEHUsI BTOPOTO MOPSAIKA C
noctossHHbIMUA K03 durtuerramu (D>0).

Pemenne ogHOpoaHOTO JNMHEHHOTO AU (HEpPeHINATBEHOTO ypaBHEHUs BTOPOTO MOPSAIKA C
noctossHHbIMUA K03 durtuenramu (D=0).

Pemenne ogHOpoaHOTO NMHEHHOTO A depeHInanIbHOr0 ypaBHEHHS BTOPOTO MOPSIKA C
noctossHHbIMEA K03 duruenramu (D<0).

Pemienne HEOAHOPOMHOTO JHMHEHHOTO  MU(PQPEPEeHIHATHHOIO  YpaBHEHHS  BTOPOTO
MOPSAJKA C TTOCTOSTHHBIMU KO3(DPHUIIEHTaMHU U MPaBOil YaCThIO CHEIMATLHOTO BU/IA

Pemenne ©HeomHOpomHOTO JMHEHHOTO MU QGEPEeHINATbHOTO  YpaBHEHHS  BTOPOTO
MOpsAKAa C TOCTOSHHBIMH KO3(PQUIMEHTaMU M TPaBOM YacThIO, SABISAIOIICHCS CYMMOMN
(GyHKIMH criennaibHOro BUja

MeTon Bapualiuy MpoOu3BOIbHBIX MOCTOSTHHBIX

VYpaBuenue Ditnepa

Cocrasnenue auddepeHnnaibHoro ypaBHeHUs KoneOaHuil MaTepralibHON TOYKU
WccnenoBanue pelieHuil OJHOPOAHOTO YpaBHEHHUS 3aTyXaOIIUX KOJeOaHU MaTepHabHON
touku rpu D>0.

WccnenoBanue pelieHuil OJHOPOAHOTO YpaBHEHHUS 3aTyXaOIIUX KOJeOaHU MaTepHalbHON
touku ripu D=0.

Pemienne ypaBHEHUS BBIHYXKJIEHHBIX KoJIeOaHUM MaTepuaibHOU TOYKM U €ro
UCCIIeIOBaHNe

Cuctembl qudPpepeHIHaTbHBIX YPaBHEHUN U CIIOCOOBI UX PEIIeHUH.



OueHoYHBIE CpeICTBA /s NPOBe/IeHUs] IPOMEKYTOUHOI aTTecTaluu

a) [Tnanupyembie pe3yapTaThl 00yUEHHUS U OLIGHOYHBIC CPEJICTBA JJIs TPOBEICHUS POMEKYTOUHOM aTTECTAIINHN:

CTPYKTYpHbIN
anemeHT
KOMMETeH MM

MHankaTtop
OOCTUXKEHUA
KOMMeTeHummn

OueHou4Hble cpeacTsa

OMMK-8 CnocobeH ocyLLecTsnATb NeaarorMyeckyto AesTeibHOCTb Ha OCHOBE CreLMasibHbIX Hay4YHbIX 3HaHMI

Onk-8.1

MNnanupyet n
nposoauT
Hay4Hble
nccnefoBaHuA B
obnactu
negarormMyeckom
0eATeNbHOCTU

[N NNaHMpoBaHUA U NPOBEAEHUA  HAy4YHbIX UCCAeA0BaHU B 061aCTM NeAarormyeckoi AeaTelbHoCTH

[AOJIXKHbI BbITb M3yYeHbl OCHOBHbIE NMOHATUA, X CBOMCTBA, GOPMY/Ibl M TEOPEMBI, CBOMCTBA, POPMY/Ibl 1
Teopembl 06 OCHOBHbIX MOHATUAX W LLOKA3aTeNbCTBA HEKOTOPbIX U3 HUX

MpumepHbIit NnepeyeHb BONPOCOB K 3K3aMeHy B 1-m cemecTpe

1.0encTBUTeNbHbIE YNCAA.

vk W

10. MNepBbIn

11. MNpeaen cnoxkHom dyHKUMKU. Yrcno

Cnocobbl 3afaHMA U NpocTelilne CBOMCTBA GYHKLUUMN.

Yucnosaa nocnenosatesibHOCTb. MOHOTOHHbIE NocnenoBaTeIbHOCTU. [Tpeaen nocaenoBaTeIbHOCTU.

Teopema 0 eAUHCTBEHHOCTM npefena nocnenoBaTe/ibHOCTU.
BeckoHeyHo  manble n beckoHeYyHo H6onbluMe NocaefoBaTeIbHOCTU. Knaccudurkauma 6eCKOHEYHO MasbixX

nocnegoBatenbHocTen. CBolcTBa 6€CKOHEYHO MasibiX  MOC/ie0BaTe/IbHOCTEN.
KpuTepwuit cylllecTsoBaHMA Npeaena nocneaoBate/lbHOCTU Ha A3blKke BECKOHEYHO MasibIX.

Teopema o nNpeaesne CyMMbl, Pa3HOCTU, NPOU3BEAEHUA U YAaCTHOIO NOC/AeA0BaTeIbHOCTEN.

Teopema 0 npegene NPOMENKYTOUYHOM NOCNeA0BaATENLHOCTU. MPUHLMN CTATUBAOWMXCA cermeHToB. Mpeaen
$YHKUMN B TOUKE.

FeomeTpuyeckas UWHTepnpeTaums  npegena o¢yHKUuMW. [paBuna HaxoxKaeHws npeaenos  QyHKUMNA.

Teopema o npegene NPOMEKYTOYHON QYHKLUMN.

3ameuatenbHblli  npegen. O4HOCTOPOHHME U BeckoHeuyHo 6osbwure npesensbl QyHKLMK,

€ U CBA3aHHble C HUM npeaensbl.




12.

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.

24.
25.
26.
27.

28.
29.
30.
31.

OnpeneneHns  HenpepbiBHOCTU  QYHKUUK B Toyke. CBOMCTBA HenpepbiBHbIX YHKUMIA B TOUKe.
Knaccudmkauma Touek paspbiBa GyHKUMM U MX FeOMETPUYECKas MHTEpNpeTaums.

Teopema 0 HenpepbIBHOCTU CyMMbl, PAa3HOCTU, NPOU3BEAEHNA U YaCTHOTrO HenpepbIBHbIX GYHKLMNA.
MepBan Teopema Belieplitpacca.

BTopas Teopema Beleplutpacca.
MNepsaa Teopema bonbuaHo-Koww.

BTopasa teopema boabuaHo-Kowwn.
Heobxogmmoe n goctatouHoe ycnosme guddepeHumpyemoctm GyHKLMK.

dusnyecknit N reoMeTpmyeckMn cmbici npoussogHon. AunddepeHuman GyHKUUKM, €ro reomeTpUvecKui
CMbICA U NPUBAMNKEHHbIE BbIMMCNEHUSA C MOMOLLbLO AnddepeHumnana.

HenpepbiBHOCTb AndPepeHumpyemoin GyHKLUK.
Mpoun3BoaHaA CYMMbl M PA3HOCTU GYHKLNIA.

MpousBoaHaa npousBeseHUs GyHKUMIA. Mpons3BogHasA YacTHOro AByx ¢GyHKUMA. Mpoun3BoaHaAA CAOXMKHOM
OYHKUMM.
MpounssoaHan obpaTHOMN PyHKLMK. Mpon3BOAHAA NAapPaMeTPUYECKM 334aHHON PYHKLUN.

MpousBoaHaa nokasatenbHoW ¢yHKUMKU. [MpomssogHas norapudmuyeckornt  ¢yHKUMK. [MpounssogHan
cTeneHHoM GYyHKUMNK.

Mpown3BoaHble TPUTOHOMETPUYECKUX GYHKLMIA. [Tpon3BOAHbIE 0OPATHBIX TPUTOHOMETPUYECKUX GYHKLMIA.
Teopema Ponns.

Teopema JlarpaHa.

BbluncneHue yrna mexay 4ByMA KPUBbIMU Ycnosue noctoAHcTBA GYHKUMKM B WHTepBane. Ycnosue
MOHOTOHHOCTU QYHKLUN B MHTEpBase.

IKcTpeMymbl GYHKUMKN U UX HaxoxKaeHue. Hanbonbluee N HanmeHbluee 3Ha4YeHUs GyHKL MM Ha oTpeskKe.
Teopema Kowwu. Mpasuno Jlonutana. MponssogHble BbICLUMX NOPAAKOB U UX NPUNOKEHUA.

MHorouneH Telinopa u ero ceolictea. Popmyna Tennopa.

dopmynbl Teitnopa ana GyHKUMI y=e*, y=sinx, y=cosx, y=In(1+x)

MpumepHbIit nepeyeHb BONPOCOB K 3K3aMeHy BO 2-M cemecTpe




32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

MNepBoobpasHan u ee cBONCTBA. HeonpeaeneHHbI MHTErpan n ero CBOMCTBa.
Tabanua 0CHOBHbIX HeonpeaeneHHbIX MHTErpasos.
NHTerpupoBaHmMe No 4acTaM 1 3aMeHOI NepemeHHOM B HeonpeaeeHHOM UHTerpane.
TunoBble UHTerpansi.
Cxema UHTEerpmpoBaHunA. pauMoHanbHbIX QYHKLNIA.
NHTerpMpoBaHmne NpocTennx MppaLMoHanbHbIX GyHKLNNA.
NHTerpupoBaHMe TPUTOHOMETPUYECKUX  DYHKUUNA.
3afauun, NpMBOAALLME K NMOHATUIO ONPeaeIeHHOro MHTerpana.

ApanTtneHaa QyHKUMA npomexxyTka. MnotHoctb. Cymmbl Oapby v PumaHa. UHTerpan PumaHa. Ycnosus
WUHTErpupyemocTu.

CBolicTBa onpeaeneHHOro nHTerpana.
Teopema o cpeHeM 3HaYeHMn. OnpeaeneHHbli MHTErpan c NnepemeHHbIM BEPXHUM  Npeaenom.
dopmyna HbtoToHa-/lenbHuMua.
MpubAMIKEHHbIe BblUMCAEHUA OnpeaeeHHOro MHTerpana.
MHTerpmpoBaHmMe No 4acTAM M 3aMeHON NepeMeHHONM B onpeaesIeHHOM UHTerpane.
BbluncneHue naowaaen nnockux ouryp.
BbluncneHne obbema Tena BpalLeHUA.
BbluncneHne AnunHbI Ayru.
BbluncneHne momeHTa MHEepUUn CTepPKHA.
BbluMcneHne MoMeHTa MHEPLMU KOAbLaA.
BbluncneHne paboTbl nepemMeHHOM Cuibl.

HecobcTBeHHblE MHTErpasbl.

MpumepHbIit NnepeyeHb BONPOCOB K 3a4eTy C OL,eHKOM B 3-M cemecTpe




53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.

TWNbl OKPECTHOCTEM TOYEK U MHOXKECTB HA NIOCKOCTU U B NPOCTPAHCTBE.
Mpeaen 1 HenpepbIBHOCTb GYHKLUMM HECKONIBKUX NEPEMEHHDIX.
CoicTBa PYHKUMNI HECKONIBKMX NEPEMEHHbIX HEMPEPbLIBHbIX HAa 3aMKHYTOM MHOXECTBE.
YacTHble npon3BogHble GYHKLMN HECKOIbKUX MEePEMEHHbIX.
MpoussoaHaa  GYHKUUM HECKONBbKMX NEPEMEHHDBIX MO HaMpaBAEHWIO.
lpaaneHT PYHKLMN HECKOIbKMX NEPEMEHHbIX U €70 CBOMCTBA.
MpounssoaHaa CAOKHOW GYHKLMU HECKONbKUX MEPEMEHHbIX.
MpounssoaHbie BbicWNX nopaakos GHI
IKcTpeMyMbl PYHKLMN HECKOIbKMX NEPEMEHHDbIX.
3azauu, NpMBOAALLME K MOHATUIO KPUBOAMHENHOIO UHTErpana | poaa.
CBOWCTBa U Bbl4MCAEHNE KPUBOJIMHEMHOTO MHTEerpana | poaa.
3afauum, npMBoAALLME K MOHATUIO KPMBOIMHENHOIO MHTerpana Il poaa.
CBoWCTBa U Bbl4MCAEHNE KPUBOJIMHEMHOIO MHTerpana Il poaa.
3apaum, npmMBoAALLME K MOHATUIO ABOMHOTO  MHTerpana.
CBoWCTBa U BblYMCAEHNE ABOMHOIO MHTErpana.
MpunoxeHna 4BONHOro UHTerpana.
dopmyna  puHa
Nlemma n Teopema O HE3aBUCMMOCTU KPUBOJIMHEMHOTO MHTErpana 2-ro poaa ot Gpopmbl NyTm
WMHTErpmMpoBaHua
TpoWHOW NHTerpas, ero CBOMCTBA U BblYUCAEHME.

MoBepXHOCTHbIE MHTErpasbl.
Ob6ume NOHATUA O YUCNOBOM psae.
FapmoHuyeckuii pag. Heobxogmmoe ycioBue CXoAMMOCTHM paaa.
CBOWCTBa CXO4ALMXCA PASOB.
JocTaTouHOoEe ycnoBme CXo4MMOCTU NONOXKUTENbHbIX PASOB.
Mpr3HaKn cpaBHEHMA NONOXKUTENbHbIX PALOB.
Mpu3Hak OJanambepa.
Mpu3Hak Kowwu.
NHTerpanbHbIn npusHak MeknopeHa-Koww.
Mpu3sHak JleitbHMua.
Teopema 06 abcontOTHO cxoaALEeMcA psaae
O6wue NoHATUA 0 GYHKLMOHANbHOM pAge.




35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

84. MNpwusHak Beltepwtpacca paBHOMEPHOWN CXOAMMOCTU GYHKUMOHAbHbIX — PALOB.
85. CBOMCTBA paBHOMEPHO CXOAALLMXCA PSO0B.

86. Teopema Abens.

87. NHTepBan n pagmyc cXoagumocTh CTeNeHHOoro paaa.

88. CBOWCTBaA CTEMNEHHbIX PAA0B.

89. Psapg Tennopa.

90. PasznoKeHue afiemMeHTapHbIX GyHKUMI B pag MaknopeHa.

91. MNpunoxxeHua pagos MaknopeHa

MpumepHbIit NnepeyeHb BONPOCOB K 3K3aMeHyY B 4-m cemecTpe

3agaun, npuBoaaLLMeE K NOHATUIO AnddepeHLManbHOro ypaBHeHUA (0 pacnaje pagnmoakTUBHOIO BELLECTBA)
3agauu, NpuBoAALLMeE K NOHATUIO AnddepeHUManbHOro ypaBHEHUS (0 HAXOKAEHUMN TPAEKTOPUM CHApAAa)
O6wme noHATUA 0 AnddepeHUNaNbHOM YPAaBHEHUN U €r0 peLleHnn

OnddepeHumanbHble ypaBHEHWA NEPBOrO NOPAAKA C PA3AENAOLLMMUCA NEPEMEHHBIMM
OnddepeHumanbHble ypaBHEHWA NEPBOro NOpsAAKa OAHOPOAHbLIE OTHOCUTE/IbHO NEPEMEHHBIX X U Y
OnddepeHumanbHble ypaBHEHMA MepBOro  MOpAAKa, NPUBOAALLMECA K OLHOPOAHbIM  OTHOCUTEIbHO
NepemMeHHbIX X Uy

JNInHenHble guddepeHLmnanbHble ypaBHEHUS NEPBOro NopsaaKa

YpaBHeHue bepHynnm

YpaBHeHus B NonHbIx AndbdepeHumnanax

NHTerpupyowmii MHOX1TeNb

OnepaTop CKaTusA B NOJIHOM METPUYECKOM NPOCTPaAHCTBE (MHTerpasibHbI onepaTtop)

Teopema 0 HEMOABUKHON TOUKE ONEPATOpPaA CHKaTUA (CyLLecTBoBaHME)

Teopema 0 HEMOABUMKHOM TOUYKE ONepaTopa CKaTuA (e4MHCTBEHHOCTb)

MpuMeHeHWe onepaTopa CXKaTua K peleHnto anddepeHunanbHbIX ypaBHeHU 1-ro nopagra

Ocobble Toukn auddepeHumanbHOro ypasHeHusa (ysen)

Ocobble Toukn anddepeHuUnanbHOro ypaBHeHns  (LeHTp)

Ocobble Toukn auddepeHumanbHOro ypasHeHua (pokyc)

Ocobble Toukn auddepeHumanbHOro ypasHeHus (ceasno)

Ocobble Toukn auddepeHUManbHOro ypasHeHNA (UKPUTUYECKUIA y3en )




54.
55.
56.
57.

58.

59.

60.

61.

62.
63.
64.
65.
66.
67.
68.

Ocobble peweHus guddepeHLManbHOro ypaBHeHMs (onpeaeneHmns, oTbiCKaHue, Ntobble 2 npumepa)
OnddepeHumanbHble ypaBHEHMA BbICLUIMX NOPALKOB, AONYCKAOLWME NOHMUMKEHME NOPAAKA

NnHenHble guddepeHLnanbHble ypaBHEHNSA BTOPOTO  MOPALKA U CBOMCTBA MX PeLLEHW

PeweHne opgHopoaHOro AnHenHoro AndpdepeHUNanbHOro YpPaBHEHMA BTOPOro NOPAAKA C MOCTOAHHbLIMM
KoapopuumeHtamu (D>0).

PeweHne opgHOPOAHOrO AMHENHOro AnddepeHUNanbHOro  ypaBHEHMA BTOPOro NOpAAKA C MOCTOAHHbLIMM
KoapopuumeHtamm (D=0).

PeweHne opgHopoaHOro AnHenHoro AndpdepeHUNanbHOro YpPaBHEHMA BTOPOro NOPAAKA C MOCTOAHHbLIMM
KoappuumeHtTamm (D<O0).

PelweHne HeogHOPOAHOTO AMHENHOTO  AnddepeHUManbHOTO  YPaBHEHWA  BTOPOro NOPAAKA C NOCTOAHHbIMM
KO3bOULMEHTAMM M NPABOM YaCTblo CNeLMasbHOro BMAa

PelweHne HeogHOPOAHOTO IMHENHOTO  AMddepeHUMaNnbHOTO  YPaBHEHWA  BTOPOro MNOPAAKA C NOCTOAHHbIMM
KO3pdMUMEHTAMM 1 NPABOM YaCTbO, ABNAIOLLENCA CYMMOM GYHKUMUI CneumanbHOro Buaa

MeToz BapuaLmm NPon3BoJIbHbIX MOCTOAHHbIX

YpaBHeHue ditnepa

CoctaBneHune anddepeHUManbHOro ypaBHeHUs KonebaHnn maTepuanbHOM TOUYKK

UccnepnoBaHue pelleHnin 04HOPOAHOMO YPaBHEHMA 3aTyXatloWmx KonebaHuii matepmanbHom Toukm npm D>0.
UccnepnoBaHue peleHUit 04HOPOAHOMO YPaBHEHMA 3aTyXatloWmx KonebaHuii matepmanbHoM Toukm npu D=0.
PelwweHne ypaBHEHMA BbIHYXKAEHHbIX KONebaHMIA  MaTepuasbHON  TOYKM U ero ucciaenoBaHue

Cuctembl anddepeHumanbHbIX YpaBHEHUA U CNOCOObI UX peLleHnid.

OnnK-8.2

Ucnonbsyet
cneumanbHble
Hay4Hble 3HaHWA
AN1A NOBbILLEHNA
3¢ PeKTMBHOCTH
neaarornyeckom
AeATeNnbHOCTU

l'[epequb IMIPpAKTHYICCKHX SallaHI/Iﬁ AJIA IIOATOTOBKHN

K 9K3aME€HY B 1-M CceMeCTpe

I. NOPEAENDI




3apaHue 1. HaliTn npeaen 4McnoBon nocnenoBaTe/lbHOCTU:

. (B3-n’-@B+n)
1},133 (4-n) +(4+n)

3apaHue 2. Haititn npeaen GyHKumu:

lim (x*=2x-1) (x+1)

X — -1 x4 + 4x2 _5
3apgaHue 3. Hantn npeaen dyHKUmMM:

. In(1+sinx)
lim——— —

> 0 sindx

3apaHue 4. Haliti nponsBoaHyto GYHKUMK:

nPOU3BOAHAA




y=(+4)/x

3apgaHue 5. Haliti npounsBoaHYO GYHKUUK :

_ 2(3x° +4x° —x—2)
15J1+x

3apaHue 6. CocTaBUTb YPaBHEHMA KAacaTe/IbHOM U HOPMAK K rpadpuKy GyHKUMM B TOUKE C abcLmccom X,

1. y=(4x-x")/4, X, =2

3apaHue 7. BbluncanTb NpubamKeHHO 3HaYeHne GYHKLMM B TOUKE X C MoMoLbo AnddepeHumana pyHKUnK:

1. y=3%¥x, x =776

3apaHue 8. HaiTn Hanbonbluee U HaMMeEHbLLIee 3HaYEeHUSA d)yHKLI,MVI Ha 3a4aHHOM OTpe3Ke:

1. y=4x*+1, [-23]

3agaHue 9. [locTpouTtb rpadpmk GyHKLUUKM C NOMOLLLBIO NPOM3BOAHON GYHKLMKM NEPBOro NopaaKa :




1. p=2x-9x"+12x-9
3apaHue 10. HaliTn Npon3BOAHYIO TPETbEro NopsaKka GyHKLUMM:
1. y=lg(5x+2)

IlepeueHb IPAKTUYECKHUX 3aJaHUH JJIS MOATOTOBKH

K 9K3aM€EHYy BO 2-M ceMecCcTpe

.  WUHTEFPANLI

3apgaHue Ne1l. HaiTu HeonpeaeNneHHbIN NHTerpan

b (e +3x° = 2)dx

3apaHue N 12. HaiTu HeonpeaeneHHbIN NHTerpan




1 j(x +3)e*dx

3apgaHue Ne 13. HaiTu HeonpeaeneHHbIN UHTerpan

dx

J-2x3+8x2—4x+4
x—8

3apgaHue Ne14. Hantum naowasb GUrypbl, OrpaHUYEHHON NUHUAMM:

y=(x-2)%; y=4x-8
3apaHme Neo15. BbluncamTb 06bem Tena, NOAy4YEeHHOro OT BpalleHna Bokpyr ocu  OX naockoi purypel,
OrpaHUYEHHON IMHUAMM:

y=(x-5)%;  x=0; y=0

3apaHue N2 16. BbluMCAUTb AJINMHY OYTYM KPUBOM, 3a4aHHOM B NOJIAPHbIX KOOpAUHATAX:




p=3¢>"" -n/2<@<n/2

3apgaHue N2 17. BbluMCAUTL HECOBCTBEHHbIN MHTErpan UAK AOKa3aTb €ro PacxoAnMMOCTb

1. +00 dx

1 4+x2 2.

IlepeueHb IPAKTUYECKHUX 3aJaHUH JAJIS MOATOTOBKH

K 3a4eTy B 3-M ceMecTpe
V. PAdbl

3apaHne Ne24. WccnepoBaTb Ha CXOAMMOCTb PAL,

L i 6n? +2n+5 >
“~7n°+3n°+6n°+7

3apaHme Ne 25. NccneposaTb Ha CXO4MMOCTb PAL,

1. 00 2.
2n +1

|
—] n:




Oﬂpe,ﬂ,E‘ﬂMTb cnocob peweHnAa 3aga4 n NpuMeHUTb ero:

1.Halitn npeaen dyHKUmnK:

. (7 =2x=1) (x+1)
x— -1 x4+4x2—5

2.Hantn nponsBogHy0 GYHKLMM :

_2(3x° +4x7 —x-2)
151+ x

y=(4x—-x")/4, X, =2

4.HaliT HeonpeAeneHHbIN UHTerpan
1 J (x +3)e*dx

5.hccnepoBatb Ha CXOAMMOCTb PAS,

1. i 2n? +3n +5

“—~n°+3n3+6n°+7

3.CocTaBuTb YpaBHEHUSA KacaTe/IbHOM M HOPMaK K rpadpuKy GyHKLMK B TOUKe € abCLMCcCoit X,

6) MOPAAOK NPOBCACHUSA HpOMCH(YTOQHOﬁ aTTECTAlUH, ITIOKA3aTCJIIN U KPUTCPUNU OLICHUBAHUA:

B xadecTBe MpoOMeKyTOYHOM aTTECTALIMU M0 JUCHHUIUITMHE «MaTeMaTH4eCKUil aHalIn3» CTYICHTHI CIAOT B 1 -M, 2-M 3K3aMEHBI.

B 3-m cemecTpe - 3auer ¢



oueHKoH. [IpomexxyTouHbIe aTTeCTalMY 110 JUCHUIIINHE «MaTeMaTU4eCKUi aHaIu3) BKII0YAeT TEOPETUYECKUE BOIIPOCHI, IIO3BOJISIOLINE OLIEHUTH YPOBEHb
YCBOEHUSI 00Y4JarOLIMMUCS 3HAHUM, U IPAKTHUECKUE 3a]IaHHs], BBISBIIAIOLINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BIIQJICHUM.

lTokazamenu u Kpumepuu oyeHUBAHUA IK3AMeHA:

Kpumepusamu ycnewnozo oceoenus npoepammul Kypca A6IAI0OMCAL:
- YMEHHE UHTEPIPETUPOBATH MOHITUS U YTBEPKJICHHUS, IPUMEHSATh K PEIICHUIO 33/1a4 U3YYCHHYIO TEOPHIO;

- YCBOCHHUC MCTOJOB U NPUCMOB PCIHICHW OCHOBHBIX 3ada4 JUCHUIIJIMHBI,

- ano6peTeHHe HaBBIKOB pa6OTBI ¢ HauboJee 4acTo BCTPCHAOIIUMUCA 00BEKTaMU MaTEMaTHYECKOr0 aHAIM3a.
- 3HaHHUC OCHOBHLIX TCOPCTHUYCCKUX HOJIO)KeHI/II‘/'I, Q)OpMYJ'II/IpOBOK " J0Ka3aTCJIbCTB pAda TCOPEM.

llokazamenu u Kpumepuu oyeHUBAHUA 3HaHuli cmydeHma no ducuunnuue Ha 3K3amMmeHe @

— Ha OLEHKY KOTIMYHO» — CTYAEHT AO/IXEH MOKa3aTb BbICOKMIA YPOBEHb 3HaHWI HE TO/IbKO Ha YPOBHE BOCNPOM3BeAeHMA N 06bACHEHUA MHGOPMAaLIMK, HO U
WHTEJIIEKTYasIbHbIe HaBbIKW pelleHns npobiem u 3a4a4, HaXoXAeHNA YHUKAIbHbIX OTBETOB K Npobiemam, OLeHKN U BbIHECEHUA KPUTUUYECKMX CY3KAEHUN;

— Ha OLLEHKY «XOopoLwo» — CTYAEHT AO0/1)KEH NOKa3aTb 3HAHMA HE TOJ/IbKO Ha YPOBHE BOCnpoun3segeHna n 0b6bACHEHUA MHd)OpMaLI,MM, HO N MHTENNEKTYa/ibHbl€ HAaBbIKA
peweHnA I'Ip061'IEM 1 3a4a4, HaXoX4eHUA YHUKA/IbHbIX OTBETOB K I'IpOﬁl'IEMaM;

— Ha OLEHKY «yA0BAETBOPUTENIBHO» — CTYAEHT [0/I3KEH NOKa3aTb 3HaHWA HA YPOBHe BocnpousseaeHUA U 06bACHEHUA MHPOPMALMKN, MHTENIEKTYa IbHbIE HaBbIKU
pelieHMa NPocTbiX 3a4aY;

— Ha OLLeHKY «HeyA,0BNeTBOPUTENIbHOY» — CTYAEHT HE MOYKET NOKa3aTb 3HaHWA Ha YPOBHE BOCMPOM3BEAEHNA N 06BbACHEHMA MHPOPMALLMM, HE MOKET NOKa3aTb
WHTENNEKTYaIbHble HaBbIKM PeLleHnsa NPoCTbIX 3a4au.

Mokazamenu u Kpumepuu oyeHUBaHUA NPuU 3a4eme ¢ OYeHKol:
Kpurepuu o1ieHKU (B COOTBETCTBMU C POPMUPYEMBIMU KOMMETEHLMAMM 1 MJIAHUPYEMbIMU PE3Y/IbTaTaMK 0ByHeHUs):

— Ha OLLeHKY KOTZIMYHO» — CTYAEHT A0/1XKEeH NMNOKa3aTb BbICOKWNI YpOBEHb 3HaHUN U UHTEeNNEeKTyaibHbl€é HAaBblKN pelleHnA 3a4a4, HaxoXX4eHUA YHUKA/IbHbIX OTBETOB B
pelwaembiX 3aga4ax;

— Ha OLLeHKY «XOopoLwo» — CTYAeHT AO0/1*KeH NOKa3aTb 3HAaHUA U UHTENI/NIEKTYA/IbHble HaBblKU pelleHnA 3a4a4;



— Ha OUEHKY «y40BNEeTBOPUTE/IbHO» — CTYAEHT A0/1KeH NOKa3aTb 3HaHUA Ha YpPOBHe BOCnpounsseaeHna n 06bACHEHMA VIHd)OpMaLI,VIVI, MHTEeNNeKTya/ibHble
HaBblKU pelleHnA NPOCTbIX 3a4a4;

— Ha OLeHKY «Heya0Ba1eTBOPUTE/IbHO» — CTYAEHT HEe MOXXEeT NOKa3aTb 3HaHUA Ha YpPOBHe BOCNpounsseneHNUA U 06BbACHEHUA MHq)OpMaLI,MM, HE MOXET NOKa3aTb
WUHTENINEKTYa/IbHbl€ HaBblKN pelweHNA NPOCTbIX 3a4a4.






