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JIner akryanuzanuu padodeil nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

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
MaTEeMaTUYECKOr0 aHAJIM3a, a TAKXKE JUIS PEIICHHMS 3a/1a4 U3 JPYTHX €CTECTBEHHOHAYYHBIX KYPCOB
y4eOHOr0 IIJIaHa JAaHHOI'O HAIIPaBJICHHS.

2 MecTO TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnummmaa MaTtemMaTndeckuil aHaJIM3 BXOJHUT B 0053aTeNbyI0 4acTh y4E€OHOTO IJIaHa
00pa3oBaTeNbHON POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpPMHUPOBAHHBIE B PE3yJIbTaTe U3yUCHUS AUCLUILINH/ 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,
BTOPOIl U TPETUI CEMECTPBHI).

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

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie KOMIICTCHLIN U

OIIK-8: Cmoco0OeH OCYIIeCTBIATh IEJArOrMUecKyl0 JesTENbHOCTh Ha OCHOBE

CHEIHMaJIbHBIX HAVIHBIX 3HAHUH
3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPH M3YyYEHUU JaHHOM IUCIMIIIIMHBI OyxyT

HEOOXOUMBI JIJISl U3YYEHUS TUCIUTLIHH/TIPAKTHK:
®dusnka
Teopus BeposiTHOCTEH M MaTeMaTHyYecKasi CTaTUCTHKA
MeToabI ONTUMH3AINU
BeinonHenue u 3ammuTa BbITYCKHON KBaNU()PUKALMOHHON paboThI
JuddepeHunanbHble ypaBHEHUS
[IpakTHKyM IO PEHICHHIO 33/]a4 C TapaMeTpaMu
[TpakTHKyM MO PEeLICHHIO 3a/1a4 MTOBBIIIEHHOM CI0KHOCTH IIKOJIBHOTO Kypca MaTeMAaTUKU

HpaKTI/IKYM PEICHHUA OJIMMIIMAHBIX 3a1a4 110 MaTEMAaTUKE
[IpousBocTBEHHAs - MPAKTHUKA MO MOJYUYEeHUI0 MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
poeCCHOHAIBHON JAeSATEIIBHOCTH

3 Komnerenuuu odyuarouerocsi, opmMupyembie B pe3yJbTaTe 0CBOCHHSA

AUCHUIIMHBI (MOYJIs) M IVIAHUPYEMBbIE Pe3yJIbTAaThl 00y4eHus!

B pesymbraTte oOCBOEHHS JUCHMIUIMHBI (Moayisl) «MaTeMaTHyecKuid —aHalu3»
00ydJaronuics JOIKEH 001a1aTh CASAYIOMUMH KOMIIETCHITUSIMU:

KO,}I HHAUKaTopa I/IH)II/IKaTOp JOCTHIXKCHUS KOMIICTCHIIN

OIIK-8 CmocoOeH OCyIIEeCTBIATh MEJarorHyecKyro JesTeIbHOCTh Ha OCHOBE CIEIMAIbHBIX
HAyYHbBIX 3HAHUHU

OI1K-8.1 [Tnanupyet v IPOBOAUT HAYYHBIE HCCIIEAOBAHUS B 00JIaCTH MeJarOrHUeCKOi
NEeATEILHOCTHU
OIIK-8.2 HUcnonb3dyeT  coenuanbHble  HAay4YHble  3HAHUS Il TOBBILICHUS

3(peKTUBHOCTH NEAArOrHYCCKOM eI TEIIbHOCTH




4. CTpyKTypa, 00BEM M coaepKaHue TUCHHUIINHBI (MOLYJI5)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTta — 222 akaJ. 4acoB:
— ayautopHas — 212 akaj. 4acos;
— BHeayautopHas — 10 akan. 9acos;
— caMocTosATeIbHas paboTta — 66,6 akaa. 4acos;
— B (opme mpakTuueckoit moaroropku — 0 akaj. 4ac;
— IOJITOTOBKA K 3K3ameny — 71,4 akan. yac

dopma aTTecTalru - 3K3aMEH, 3a4ET C OLICHKOU

AynuropHas
KOHTaKTHas paboTa
(B akaz. Jyacax)

dopma TeKyLero
Bun KOHTPOJISI
CaMOCTOSATENEHOM | yCIIeBaeMOCTH U
paboThI MIPOMEKYTOYHOM
aTTeCTaluH

Kon
KOMIIETEHIIMH

Paznen/ tema
JCIUATIIUHEI

Cemectp

na0. | mpaxT.
3aH. 3aH.

paboTta cTyaeHTa

Jlek.

CamocrosrenbHas

1. Pasgen 1. OOmue MOHATHSA O
(dyHKIUHU

1.1 Tema 1.1. Onpenenenue
(hyHKIUH. Crioco0OsI
3a/laHus (hyHKUIUU. CobecenoBanue,
CaoticTBa (dhyHKUHUI: W3yuenue MpoBepKa OIK-8.1
4ETHOCTb, HeueTHOCTh,| 1 | 10 10/61 JIUTEPATYPBHI. BBINOJIHEHHS OIK- 8' 2‘
MePUOUYHOCTD, Pemenue 3agau JIOMAIIIHETO '
BO3pacTaHue,  yObIBaHUE, 3a7aHMs.

OTPaHUYEHHOCTb,

HEOTrPaHUYEHHOCTb.

HWroro mo pasaeny 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  HENpPEPBIBHBIX
¢ynkiuii. HenpepbIBHOCTB
JNEMEHTApHBIX  (YHKLUIL.
OnHOCTOPOHHUE MIPEEIbl U
TOYKH pPa3pbiBa (HYHKIUH.
Knaccudpukanus TOYEK
paspbiBa. CsoiicTBa
(yHKIMH, HENMPEPHIBHBIX Ha

OIIK-8.2,
OIIK-8.1

Wroro no pazneny 12 12/61




3. Paznen 3. luddepenunansoe
ucuucnenve (QyHKIUH onHOU

MepeMEeHHOM

3.1 Tema 3.1. T[IpousBoaHas
u nuddepenipan.
Omnpenenenue Npou3BOAHON
u muddepeniuana.
I'eomeTpuueckuit "
(usndeckuit CMBICIT
MIPOU3BOJHON "
muddepennnana. IIpaBuna
HAXO0XKJICHUS TPOU3BOIHBIX.
IMpousBoaHass oOpaTHOH U

CIIOKHOU byHKIMN.
[IponsBogHbIe u
uddepeHnmansl  BBICIIHX
Aupdepenn CobecenoBaHue,
TOPAIKOB, Nzydenne TIpOBepKa
Tema 3.2. OCHOBHEBIE v POBEP OIIK-8.2,
14 14/61 | 14,2 JIUTEPATYPBHI. BBINOJIHEHUS
TEOPEMBI OIIK-8.1
Pemmenue 3anay. JIOMAIIIHETO
MU PepeHIInaTEHOTO
3a7aHMs.
HCYHCIICHHUSL: depmMa,
Ponns, Jlarpamka, Komm.
IIpaBuno Jlonurans.
Tema 3.3. HUccrenoBanue
GyHKIHM. IIpusnaku
MOHOTOHHOCTH  (DYHKIIHH.
JIoKkanbHBIE  AKCTPEMYMBI
(hyHKIUH.
BBIMYKIOCTE U TOYKH
neperuoa rpaduka
¢byHKIHM. ACHMOTOTEL.
TToctpoenue rpaduKoB
GyHKUM.
Wroro no pazneny 14 14/611 | 14,2
Hroro 3a cemectp 36 36/18U | 14,2 9K3aMeH

4. Pazmen 4. WHarerpanpHOe
ucuucnenue QyHKIMH omHOU

MIEPEMEHHOMN




4.1 Tema 4.1.

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

Tema 4.2, Tlpuémel wu
METOJbl MHTETPUPOBAHMS.

Unrerpuposanue
panMoHaIbHBIX u
UPPaLHOHAJIBHBIX
¢yukuit. MaTerpuposanue
HEKOTOPBIX
TPUTOHOMETPHUYECKUX
¢yukiuii. WHTerpansl, He
Gepymuecs B

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

Tema 4.5. Ilpumenenue
OTIpEIEIEHHOTO0 UHTErpara.
TTonsitne IJIOIIA U 74
oOBeMa. Brruncnenue
IUTOIIAACH. IImomans
¢urypsl B MOJSAPHBIX
KoopauHaTax. Beraucrienue
InuHbBl KpuBo#l. Ilnomans
MOBEPXHOCTH  BpAICHHUS.
O0beM Ten  BpaieHWUs.
duznueckue MPUI0KEHUS
OTIpeJICIEHHOTO WHTEeTrpaa.
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

Wroro no pazneny

34

34/161

18,3

Wroro 3a cemectp

34

34/161

18,3

OK3aMCH

5. Pazgen 5. OyHKIIH

HCCKOJIbKHX IICPEMCHHBIX




5.1 Tema 5.1. Ilpemen u
HENPEPLIBHOCTh  (YHKIMH
HECKOJbKHX IEePEMEHHBIX.
Ipenen ¢yHknMu  ABYX
MePEMEHHBIX.
HenpepbiBHOCTh  pyHKIIUM
JBYX Ie-PEMEHHBIX.
YactHble IPOU3BO/IHBIE.
Juddepenuman  QyHKUIUK
JIBYX IIe-pEMEHHBIX, €ro
TEOMETPHUUECKUH  CMBICIL.
I'panuent byHKIMN.
[IpousBognHast o
HaIlpaBJICHHUIO. YactHble
MPOU3BOHEIE BBICIIUX
HOPSIKOB.
KpuBonuneitasie u
JIBOIHbIE UHTETPaJIb

18

18/101

20

Nzydenne
JIUTEPATYPHIL.
Pemenue 3anau.

CobOecemoBanue,
poBepKa
BBIIOJHEHMS
JIOMAIITHETO
3aJlaHusl.

OIIK-8.2,
OIIK-8.1

Wroro no pazneny

18

18/101

20

6. Paznen 6. Psupr

6.1 Tema 6.1. Yucnossie
PAObL CBolicTBa
CXOMAINXCS PSI0B.
IIpuznakn CXOJUMOCTH
MIOJIOKHUTENBHBIX PSIOB.
3HaKOMIEpEeMEeHHbIE  PSIIBL.
AGcomoTHasE U YCIIOBHas
CXOJIUMOCTbH PAZIOB

Tema 6.2.
OyHKIIMOHATBHBIE  PAJIBL.
Obnactb CXOJIUMOCTH.
PaBHOMepHas cxoauMOCTh
(YHKIMOHAJIBHOTO  pAfa.
Ilpusnak  Beiiepmrpacca
PaBHOMEpPHOH CXOIUMOCTH
(YHKIMOHABHBIX  PSJIOB.
CaoiicTBa paBHOMEPHO
CXOAMUXCA pAIOB.
CreneHHble psAAbl W HX
CBOICTBA. Pasnoxenne
¢yHKIMH B CTENEHHBIE
psAnBL. IIpunoxenus
()YHKIMOHANBHBIX  PSAIOB.
Tpuronomerpuyeckne
psansl ypoe.

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

Hrtoro no nucuuMniavHe

106

106/52
14

66,6

9K3aMeH, 3a4eT C
OLICHKOM




5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

[Ipn npoBeaeHMH 3aHATH M OpraHU3allMd CaMOCTOSITEILHOM pabOThl CTYIEHTOB
UCIOJIB3YIOTCS:

1. TpaguumoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeIbHOTO IMpOLECCA U MPEANOJAraloulyl0 MpsMYyH0 TPAHCIALMIO 3HAaHUM OT
[pernoaaBaTens K CTyACHTY.

@®opMbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHHA:

NndopmannonHass Jekuuss —  [OCIEAOBAaTEIbHOE  H3JIOKEHHWE Marepuaiga B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperogaBaTers).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEJIOKEHHOMY aJTOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyUeHHs] — OpraHu3as 00pa30BaTENLHOrO MIpoIlecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTyaluH 1J1 CTUMYJIMPOBAHMSI aKTUBHOM O3HABATEIbHON JESITEILHOCTU CTYEHTOB.

@DopMbl y4EOHBIX 3aHITUN C UCIIOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOTO 00YUEeHHUS

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3a1aud, TpeOyromeid oT
CTYJEHTa IPUMEHEHUSI KaK HayYHO-TEOPETUYECKUX 3HAHUN, TaK U IPAKTUUECKHUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alus 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IECTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ITON
OCHOBE JINYHOCTHO 3HAYUMOTO ISl HUX 00pa30BaTeNIbHOTO pe3yJibTara.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TexHojoruit:JIekuust «oOpaTHOM CBSI3U» — JEKUMSI—TIPOBOKALKA (M3JIOKEHHUE MaTrepuana ¢
3apaHee 3arIaHMPOBAHHBIMU OIIMOKaMM ), JIeKIUA-0ecea.

4. lnpopmaIimoHHO-KOMMYHHUKaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUN — OPTaHU3AIHS
00pa30BaTeNbHOTO MPOLIECCa, OCHOBaHHAS HAa MPUMEHEHUH MPOrPaMMHBIX Cpell U TEXHUUYECKUX
CpencTB pabOTHI C UHPOPMAIIUEH 110 TEME HaAYYHO-HUCCIIEA0BATEIbCKOM pabOTHI CTY/IeH-Ta.

@opMbl YUEOHBIX 3aHITHIH C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusa-Bu3yannsanms — HU3JI0KEHHE COJEP)KaHUS CONPOBOXKAAETCS NPE3CHTALMEH U
BUJICOMATEpHATIOB

6 YueOHO-MeTOAMYECKOe 00ecnevyeHre CaMOCTOATeIbHOM padoThl 00yUYaroLuXcst
[IpencraBieHo B npuiioxeHuH 1.

7 OueHoOYHbIE CPeICTBA VIS POBeAeHHUs IIPOMEKYTOYHOI aTTecTauuu
[IpencraBieHsl B NpUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUILINHBI (MOLYJI51)

a) OcHoBHas1 JIUTEpaTypa:

1. 'ypesnoBa K. H., AnekceeBa Y. A., bosspiumnoB. B. Marematnueckuii ananus:yueo.
[TocoOwue.-Ypan. denep. yH-T. - ExarepunOypr : M3a-o VYpan. yH-ta, 2014. — 330 c.
(http://elar.urfu.ru/bitstream/10995/28697/1/978-5-7996-1340-2_2014.pdf)

2. JIyopoBun B.T. Jleknun 1o MaTeMaTHYIeCKOMY aHAIHU3Y: yaeOHOe mocooue. — 3—¢ u3I.,
nepepadb. u gon. / B.T. JlyopoBun. — Kasaub: Kazan. yu-t, 2012. Y.l. — 180 c.: wmu
(https://kpfu.ru/docs/F471329804/knigal.pdf)



3. lepunes, B. I'. Maremarnueckuii ananus : yue6. mocooue. — M. : UHOPA-M, 2019. — 288 c.
— (Bricmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-005488-9. - Tekcr : 31eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1008011 (nara o6pamienus: 28.10.2020). — Pexxum
JOCTYTA: IO MOATHUCKE.

4. Kynpsisues, JI. /1. Kparkwuii kypc maremaTtuueckoro ananusa. T. 1. luddepenmansnoe
U MHTETPaibHOE HCUMCICHHS (YHKIMM 0HON nmepeMenHoi. Pspbr: Yuebnuk / Kynpsisues JI ., -
4-¢ m3n. - MockBa :OUSBMATIIUT, 2015. - 444 c.: ISBN 978-5-9221-1585-8. - Tekcr
snektpounsii. - URL: https://znanium.com/catalog/product/854332 (mata oOpamicHus:
28.10.2020). — Pesxum ocTyma: 1mo mornucKe.

0) lonoiHuTEIbHAS JIUTEPATYypPAa:

1. Hukutua A.A., ®omuueB B. B. Maremarndeckuit ananu3: yriayOIeHHBIN Kypc 2-€ U3,
UCIHp. U J0M. Y4eOHUK U MPAKTUKYM JIJIS akaJeMuueckoro 6akanaspuata.-Mocksa-FOpaiit., 2019
(https://urait.ru/viewer/matematicheskiy-analiz-uglublennyy-kurs-432899#page/1)

2. Kopuaruna, E. B. Matematuueckuii ananus : yueoHoe nmocodue / E. B. Kopuaruna, H.
A. Aupapeesa. - Boponex : Boponexckuit uacturyr ®CHUH Poccun, 2019. - 187 c. - Teker :
snekrponnsi. - URL: https://znanium.com/catalog/product/1086245 (mara oOGpamieHus:
28.10.2020). — Pexxum octyma: mo MmOAMNUCKE.

B) MeroauvecKkue yKa3aHus:

1.dy6poBckuit B.B., M3BekoB lO.A.PogunkoB A.A. BBenenue B MaTeMaTHYSCKUN
aHanu3: yuyeOHo-meroauueckuii komruieke [CamoctosarenbHoe DM] Ne per. cBua. 31500
21.05.2013 N roc.per. 0321302202.-0,9M6

2.bounmapenko T.A, HdyOposckuit B.B, KameneBa I'.A, PomguunkoB A.A. Psmbr u ux
npuioxenus| Camocrositenbroe  DOU]  per. cBum.  Ne32701  06.08.2013 N roc.per.
0321302202.-0,65M6

r) lIporpammuoe odecnieuenne u UHTepHET-pecypcesl:

IIporpammuoe obecnieuenune

HaumenoBanue .
1o Ne norosopa Cpoxk iefcTBUS JIMLEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovYHO
Professional
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO
GIMP CBOOOJTHO PacIpoOCTPaHsIEMOe 0OECCPOYHO

IIpodeccuonanbubie 6a3bl JAHHBIX M HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccpuika

MexnyHaponHas pedepatuBHas u
IIOJTHOTEKCTOBAasl _ ClipaBOYHas _ 0a3a  JaHHBIX
OnexTpoHHbIe pecypcbl Oubmuoreku MI'TY num.
I'.1. HocoBa
Poccuiickas T'ocymapcTtBeHHass  OMOIMOTEKA.
Karanoru
OnekTpoHHass 0a3a TNEPUOAMYECKUX HU3JaHUN
East View Information Services, OO0 «MBUC»

http://scopus.com

http://magtu.ru:8085/marcweb2/Default.asp

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

https://dlib.eastview.com/




ITouckosas cuctema Akaaemust Google (Google Scholar) [URL.: https://scholar.google.ru/

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIHIINHBI (MOXYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNe TUCIIUITIMHBI BKIIIOYAET:

VY4eOHble ayTUTOPUU AJIS IPOBEACHNUS 3aHATHH JIEKIIMOHHOTO THIIA.

Jlocka, MyJIbTUMEAUHHBINA TPOEKTOP, IKPaH.

VY4ueOHble ayaUTOpUM JJIs TPOBEACHUS JAOOpAaTOPHBIX 3aHSATHHA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAINH, TEKYILIEr0o KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIlUH.

[Mepconanbubie komnbroTeps ¢ makerom MS Office, Bei-xomoM B IHTEpHET U ¢ TOCTYIIOM
B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Kommiekc TeCTOBBIX 3agaHMii sl TPOBEACHUS PYOEKHOTO U IMPOMEKYTOYHOTO
KOHTPOJISL.

[TomemeHust A1l CAMOCTOSTEIBHOU PAabOTHI 00YJArOIIIXCSI.

[TepconanbHbie KOMITbIOTEPHI ¢ TakeTom MS Office, Beixogom B IHTEpHET 1 ¢ 10CTYIIOM
B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

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

kadsl ans XxpaHeHHus: yueOHO-METOUYECKON JOKYMEHTAIINH, Y4eOHOr0o 000pyI0BaHUS
U y4eOHO-HaIJIIHbIX TOCOOUH.






Y4ueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSAITEIbHOM padoThl 00y4ar0IUXCs

puiaoxenne 1.

Tema qUCHUITITAHBL Bun Kou-Bo dopMbl
Hanvenos CaMOCTOSITEJIbH | YacOB KOHTPOJIS
aHHueC oii
pasaesion paboThI
Oynkunn. Oyaxmun. Criocoos! [IpoBepka
3amaHus QyHKIUNA. Buapl oToOpakeHwiA. BBIITOJIHEHUS
IToaroroBka k JOMAIIIHEro
I'paduk dyaxmun. ObpaTHas MIPAKTHIECKOMY SaaHms
Pasnen 1. ¢dyskius. Komnosunus 0To0pakeHuH. 3aHSATHIO Onpoc.
OOmue
TIOHSITHS O IIposepka
$yHKIMHK ITuceMenHbIH KOHCIICKTOB.
OKCMPECC-OIPOC | 14 Onpoc.
Pemenne 3anau
na3
HToro no pazgeny 14 3auer
[penen pyukimu. Onpenenenue 14 IIpoBepka
npenena Gynkuuu. EquHcTBEHHOCTD BBITTOJIHEHUS
npenena gynkiun. CBOHCTBA IpeIenoB Ioxroroeka k WH/UBU Y allh
¢ynknuu. [Ipeaen MOHOTOHHOH (DyHKIIHH. TPAKTIHICCKOMY HOTO
[Ipenen xkommozurmu GyHkIwii. CpaBHEHHE SaHATHIO JOMAIITHETO
(YHKIUI B OKPECTHOCTH 32JTAHHOM TOYKH. Permenne 3anau 3aJlaHusl.
3aMevartesbHbIE IPEIEIbL. W3
Paznen 2.
[Mpenen HenpepsiaocTs. HenpepriBHOCTB 14 [Iposepka
¢byHKuY 1 | pynkuuu. CBOMCTBa HENPEPHIBHAIX BBITOJIHEHUS
ce ¢yHkuunii. HenmpepbIBHOCTD 37IeMEHTapHBIX HOHFOTOBKaVK JIOMAILHETO
HETIPEphIB | ¢pyHKumMid. OTHOCTOPOHHME NPEAEIbI U KOHTPOJIPHOH 3a/1aHUS
HOCTb TOUKH paspbiBa Gpynkimu. Knaccupukanms pabore
ToueK paspbiBa. CBoicTBa PYHKIMIA,
HEINPEPBIBHBIX HAa OTPE3KE.
KontponbHas pabota ITposepka
KOHTPOJIBHOHN
paboThI,
aHaIM3
Hroro no pazneny 28 3auer




[IpousBognas u nuddepeHunan. 14 IIpoBepka
Onpenenenne MPOU3BOTHON 1 BEITIOJTHEHHS
muddepenuunana. ['eomerpuueckui, Hoarorosxa JIOMAIITHETO
(hm3uIecKuit 1 SJKOHOMUICCKUN CMBICIT TIPAKTHICCKOMY 3a7aHus
npom3BoaHON U nuddepernmana. CBoricTBa SaH;ITHIO
MPOU3BOJHBIX, CBSI3aHHBIX C Permene 3anad
apu(pMEeTHIECKIMH JeHCTBUSIMHU. W13
[IpownsBoaHast 0OpaTHOW U CIOKHOM
¢dbyuaxun. [IponsBoansie u auddepeHuanst
BBICIIIUX TTOPSIKOB.
Paznen 3.
Tudbdepen OcHOBHBIE TeOpeMbI U PepeHITHATEHOTO 14 Bremonnenne
ImanpHoe | MCUMCIeHUA Juddepentmanpabie HHTEPHET-TEC
dcuncaenn | TeoPembl o cpenrem: depma, Pours, Pewenne safaq. Ta B
e GyHKuuit Jlarpanska, Komu. [IpaBumo Jlonurans. TMpopaGoTka JIOMAIIHUX
OJIHOH KOHCIIEKTa yCeTOBHAX
MEpEMEHH NeKIUH
ou
UccnenoBanue Qynkumii. [IpuzHaku 16,2 [IpoBepka
MOHOTOHHOCTH (ByHKIHH. JIoKambHBIE BEITIOJTHEHHS
AKCTPEMYMBI (DYHKITHIA. Pemenmue 3anat JTOMAIITHETO
Breimykmocts 1 Touky niepernda GpyHKIuii. TTpopaboTka e
Acumrrotsl. [TocTpoenue rpagukos KOHCIeKTa
dyHKIHiL. JIEKIUU
Hroro no pasueny 44,2 3a4eT
Hroro 3a 1-ii cemecTp 86,2
Heonpenenennslii MHTErpan. Ompoc.
[epBooOpazHas u e€ cBOUCTBA. ITposepka
1IjI aspen 4. Heonpenenéunpiii uarerpan. Tabmauia Pemenue 3ay1a4 KOHCIIEKTOB.
HTCTpajb HEOIpeeNEHHBIX HHTETPaIoB. 3aMeHa
Hoe TIEPEMEHHON B HEOTIPEICIIEHHOM HHTETpalIe. Hpopabora 12
HCqHCHeHI:I dopMyna UHTETPUPOBAHHS IO YACTSIM. ronenei
e ¢pyHKImit JIEKIUH
OTHOH

NIEPEMEHH




IIpuémsl 1 MeTOIBI 12 IIpoBepka
uHTerprupoBanus. MaTerpnpoBanme BBITIOJTHEHHS
palMOHATIBHBIX U HPPALIMOHATIBHBIX Hoarorosxa JIOMAIITHETO
¢dhyaxmmii. MTaTETpripOoBaHme HEKOTOPHIX TIPAKTHICCKOMY 3a7aHus.
TPUTOHOMETPHUYECKUX (YHKITHIA. SaH;ITHIO Tecr.
Wurerpansl, He Oepyniuecs: B 3JIeMEHTapHbBIX Permenye 3a1ad
(hyHKIHSIX. W13

12 Brinonnenue

Onpenenenublid uHTErpan Pumana. HHTEPHET-TEC
Heo0xoauMbie 1 1OCTAaTOYHBIE YCIOBUS Pemrenne 3anaq Ta B
uHTerpupyemoctu Qynkuuid. CpoiicTBa MoopaGoria JOMALITHIX
UHTETPUPYEMBIX (DYHKITHH. pop YCITOBHAX
KOHCIIEKTa
JICKITUHU

12 Ompoc.
OCHOBHBIE  TEOPEMBI  MHTETPAIBHOTO IIposepka
ucumcienus. MHrerpanbHas Teopema o | Pelienne 3anay KOHCIIEKTOB.
cpenneM. CBs3b MEXKIY OIPEICICHHBIM HpopaGorka Tposepka
u HEOIPEIEICHHBIM WHTETPAIIOM. BLITIOTHCHUS
dopmyna HBIOTOHa-HefI6£IHHa. KOHCIICKTa TOMAIIIHETO
@®opMynbl  3aMeHbl IEPEMEHHOM U JICKIHH E—
WHTETPUPOBAHUE o 4acTIM B
OIIpELIEJICHHOM MHTErpale.

IIpuMeHeHne onpeneneHHoro 12 IIposepka
uHTerpana. [loHsATHE UIomamy u odbema. BBITIOJTHEHHS
Boruncnenue miomiaaei. [Tiomans purypb Pemenue 3ay1a4 JOMaIIIHETO
B ITOJISIPHBIX KVOOp,Z[I/IHaTaX. Brraucnenue Hpopa60TKa 3alaHuA
JHBL KpuBoi. [Tonans moBepxHOCTH KOHCIICKTA
BpaieHus. O0beM T BpallleHusl. -
duznueckue NPUIOKEHHS ONPEICIICHHOTO
HHTETpala.

HecoGcTBeHHbIE HHTETPAEI. 12,3 TecT.
Heco0GcTBeHHBIE HHTETpaIIBI IEPBOTO POJIA. [poBepka
HecoOcTBeHHBIE HHTETPAIBI BTOPOTO POA. IlozroToeka K TE3UCOB

PaKTHIECKOMY OKIAT0B.
3aHATHUIO
IIposepka
BBIITOJTHCHUA
JIOMAIITHETO

3aJaHUS




Hroro nmo pazneny

72,3

3auer

Pazpen S.
DyHKIUU
HECKOJIbKHU
X
nepeMeHH
BIX

[Ipenen u HENPEpBHIBHOCTH (PYHKLUI
HECKOJIBKHX NepeMeHHbIX. [Ipenen
(GyHKINU IBYX IEPEMEHHBIX.
HemnpepsIBHOCTD (hyHKIIMH JBYX
MIEPEMEHHBIX.

Yacrtasie nmpousBoaubie. duddepennman
(GyHKIMU IBYX TIEPEMEHHBIX, €TO
reoMeTpUYecKuil cMbIci. ['paguenT
¢yukuu. [IpousBoaHas no
HarpasieHuio. YacTHble IPOU3BOIHBIC
BBICHIMX NOPSAAKOB. KpUBOIMHENHBIE U
JIBOWHBIE UHTETPAJIbI.

ITonroroBka k
MPAKTHIECKOMY
3aHATUIO

26

IIpoBepka
BEITIOJTHEHHS
JIOMAIITHETO
3a/IaHus

Paszen 6.
Paner

Yucnossle psaabl. CBOWCTBA CXOAAIMXCS
psnos. [Ipu3Haku cxoqumMocTi
HOJIOKUTEIBHBIX PSIJIOB.
3HaKoInepeMeHHbIE psAibl. AOCOIIOTHAS U
YCIIOBHAsl CXOIUMOCTh PSZIOB

@yHKIMOHANbHbBIE psAbl. O0acTh
cxoauMocTu. PaBHOMEpHast CXOAMMOCTb
byHkunoHanbHOrO psiga. [lpuznak
Beitepmtpacca paBHOMEpHOU
CXOAUMOCTHU (PYHKIIMOHATIBHBIX PSIJIOB.
CBolicTBa paBHOMEPHO CXOSIINXCS
psnoB. CTeneHHbIe pSAbl U UX CBOMCTBA.
Paznoxxenue QpyHkIuii B cTeneHHbIE
psnbl. [Tpunoxenns GyHKIMOHATBHBIX
psiioB

[MpopaboTka
KOHCIIEKTa
JICKIIUH

Pemenue 3amau

ITonroroBka k
MPaKTUYECKUM
3aHATUAM

26,1

IIposepka
BBITIOJTHEHHS
JIOMAIITHETO
3aJJaHus

Hroro 3a 3-ii cemecTp

52,1

3auer




Pazgen 7
OOBIKHOBE
HHBIE
nuddepen
LHAJIbHBIE
ypaBHEHHUS

OO011me noHATHS 00 OOBIKHOBEHHOM
g epeHIaIbHOM YpaBHEHUN
HIEpPBOTO MOPSAAKA U €T0 PEIICHUHU. THIIbI
OOBIKHOBEHHBIX U] epeHInanbHbIX
YPaBHEHUI EPBOTO MOPSAAKA U CIIOCOOBI
UX PELICHHUS.

OObIKHOBEHHBIE TU( D epeHITnATbHBIC
YpaBHEHHUS N-TO MOPSIIKA, JOMYCKAIOITUE
NOHWXeHue nopsaka. JIlunelnsie
onHopoanble TuddepeHnanbHbIe
YpaBHEHHUS C IOCTOSTHHBIMU
kodppurmenTamu. OThICKaHUE
byHIaMEHTAIPHOM CUCTEMBI PEIICHUA.
OOBIKHOBEHHBIC IMHCHHBIC
muddepeHIanbHble YpaBHEHUS N-TO
MOPSIIKA C TIPABOM YaCThIO CIIEITUAITBHOTO
BUJa. MeTo1 BapHaluy Mpou3BOJIbHBIX
MOCTOSTHHBIX. CHCTEeMBbI OOBIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

ITonroroBka k
MPaKTHIECKOMY
3aHATHIO

18

18,3

IIpoBepka
BBITIOJIHEHUS
JIOMAIIIHETO
3aJaHus

Hroro no paszneny (4-ii cemectp)

36,3

HToro no aucuunjinHe

246,9

IIpumepHbIii nepeyeHb BONPOCOB K IK3aMeHY B 1-M cemecTpe

1. JeiicTBUTENHHBIC YHCIIA.

2. Croco0Obl 3aJlaHus U MPOCTEHIIINE CBOMCTBA (QYHKIIHH.

3. UYwmcnosas IOCJICA0BAaTCIIbHOCTD. MoHOTOHHEIE IOCJICA0BATCIIBHOCTH. Hpe;[en

IIOCJICAOBATCIIBHOCTH.

4, TeOpeMaOGZ{I/IHCTBeHHOCTI/I npeacia MnmocCjeaoBaTCIIbHOCTU.

5. BeckoHeuyHo Majgple ¥ OECKOHEYHO

MaJIBIX IIOCJIEOBATEILHOCTEN.

OoJIbIIINE

MTOCIIEI0BATEEHOCTH.
Kiaccudukaius 0eCKOHEUHO MajbIX MmociiefoBarenbHocTel. CBOHCTBA OECKOHEYHO

6. Kpurepmii cymecTBoBaHHs Mpejena IOCIeI0BAaTEIbHOCTH Ha S3bIKE OECKOHEYHO

MaJIbIX.

7. Teopema o0 Tpemeiae CyMMBI,
MOCIIEIOBATEIILHOCTEH.

8. Teopema o0 1pemene  MPOMEKYTOYHOU

pasHoCTH,

CTATUBAKOIIUXCsA CCITMCHTOB. Hpe;[en (bYHKI_II/II/I B TOYKEC.

IIPOU3BEACHUSA

TIOCJICA0BATCIIBHOCTH.

YacTHOI'O

ITpunimn




10.

11.

12.

13.

14.
15.

16.
17.
18.

19.
20.
21.

22.

23.

24,

25.
26.
217.

28.

29.

30.
31.

leomerpuueckas wHTeprnperanus — npenena ¢GyHknuu. [IpaBuna HaxoKACHUS
npenenos GbyHknuit. Teopema o mpenesie MPOMEKYTOUHON (YHKIUH.

IlepBerii  3amedarensHBI  Tpemenl. OOHOCTOPOHHHE M OSCKOHEYHO OOJIBITHE
npeensl QyHKIHAH.
nan

IIpenen cnoxuoi ¢pynkmum. Yucno "e" u cBI3aHHBIC C HUIM TPEeIbl.

OnpeneneHuss HenmpephlBHOCTH (PyHKIMU B Touke. CBOWCTBA HEMPEPBIBHBIX
¢bysaxmii B Touke. Knaccudukarus Touek pa3pbiBa QYHKINN U UX TeOMETpHUYecKas
UHTEpIIpeTaIus.

Teopema 0 HENMPEPHIBHOCTH CyMMBI, Pa3HOCTH, MPOHU3BEACHUS H YaCTHOTO
HENPEPBIBHBIX ()YHKITHHA.

TlepBas Teopema Beiiepipacca.

Bropas Teopema BeiiepiiTpacca.
IlepBas Teopema bonbrano-Kommu.

Bropas Teopema bonsuano-Komn.

Heobxomumoe u noctarouHoe ycinoBue qudGepeHupyeMoCcTH (yHKITIH.
DuU3NIECKU 1 TEOMETPUICCKHIA CMBICIT POU3BOIHOMU. [luddepennnan ¢GpyHKIuH, ero
TEOMETPUUYECKHH  CMBICI WM HPUOIMIDKCHHbIE  BBIYMCICHUS C  IIOMOLIBIO
muddepeHnuana.

HempepriBHOCTS MuddepeHnpyemMoit HyHKITHH.

[IponsBoaHas CyMMEBI B Pa3HOCTH (YHKITHH.

[MpousBoanass mpousBeneHus: ¢yHkuuil. [IponsBoaHass 4acTHOTO ABYX (YHKIUI.
[IponsBoaHas ca0XKHON (HYHKIIHU.

[IpousBognas oOpatHoit (QyHknuu. Ilpow3BogHas mMmapaMeTpUYeCKH 3aJaHHOMN
(GyHKITHH.

ITpousBoanas nokaszarensHol ¢yHkuun. [IponsBognas norapudpmudeckoin GyHKINH.
[IpousBoanas CTETICHHOH (PYyHKIINH.

IlpousBoguble  TpuroHomerpuueckux  (ynxkuuid.  [IpomsBogHble  0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUH.

Teopema Poms.
Teopema Jlarpanxa.

Beruucnenue yria Mexy AByMsI KpUBBIMH Y CJIOBHE TIOCTOSHCTBa (PYHKIMH B
MHTEpBajie. Y CcI0BHe MOHOTOHHOCTH ()YHKLIMH B HHTEpBAJIE.

OKkcTpeMyMbl GYHKIUM M UX HaxoxJeHue. Hanbomnbliee M HavMeHbIee 3HAYCHUS
GYHKIIMM ~ Ha OTpPE3Ke.

Teopema Kommu. IIpaBuno Jlonurana. IlpousBogHbie BBICIIMX HOPSOKOB U HUX
MPUIOKEHHUSL.

Mpuorounen Telnopa u ero coiictBa. ®opmyia Teitnopa.
Dopmyabl Teitnopa st GyHKmi y=¢*, y=sinx, y=cosx, y=In(1+x)

IIpuMepHBIil NepedyeHb BONPOCOB K 3K3aMeHY BO 2-M ceMecTpe

[TepBooOpasHas u ee cBoiicTBa. HeonpeaeneHHbIN HATETPAN U €T0 CBOMCTRBA.

TaGHI/IHa OCHOBHBIX HEOIIPEACIICHHBIX HHTETPAJIOB.

MHTerpupoBaHue 1o 4acTsAM U 3aMEHOI IEPEMEHHOM B HEONPEAECIICHHOM UHTETpaie.

Tunoseie HUHTCTrpaJIbl.

CxeMa MHTErprupOBaHUs. PAUOHAIBHBIX (DYHKIHH.

HHTerpupoBaHre MPOCTEHIITNX UPPAMMOHATBHBIX (YHKITHAH.

HHTerpupoBaHre TPUTOHOMETPUICCKUX  (DYHKITHIA.



8. 3amaum, NpUBOASIIIKE K TOHATHIO OIPEICICHHOT0 HHTErpaia.

9. AnautuBHas ¢yHkuus npomexyTka. [Inornocts. Cymmel JapOy u Pumana. Murterpan Pumana.
Y ¢noBUs HHTETPUPYEMOCTH.

10. CgoiicTBa OnpeeneHHOro HHTErpaa.

11. Teopema o cpenHem 3HadeHur. OnpeneneH b HHTErpai ¢ IEPEMEHHBIM BEPXHUM  TPEAEIIOM.
12. ®opmyna Herotona-JleitOuua.

13. [pubnnkeHHbIC BRIYUCIICHHS OTIPEJICIICHHOTO HHTErpaa.

14. HHTerpmpoBaHHE IT0 YACTSAM W 3aMEHOMN IIEPEMEHHON B OTIpeICIICHHOM HHTETpaJIe.
15. Brruucnenue miomaaei miockux Quryp.

16. Brruuciienue o0beMa Tela BpaIicHuUs.

17. BeruuciieHue UTHHBI TyTH.

18. BorunciieHrie MOMEHTa WHEPIMH CTEPIKHSL.

19. Brruucrnenne MOMEHTa WHEPIIUU KOJBITA.

20. Boruncnenue paboThl HEPEMEHHON CHITBIL.

21. HecoOcTBeHHbBIEC HHTEIPAIBI.

IIpumepHblii IepeYeHb BONPOCOB K 3a4eTy ¢ OLEHKOM B 3-M cemecTpe

THMbI TOYeK ¥ MHOXKECTB Ha TIOCKOCTH M B IPOCTPAHCTBE.
[Mpenen u HeNpepBIBHOCTH (PYHKIMN HECKOJILKHUX MIEPEMEHHBIX.
CBoiicTBa (QyHKIMI HECKONBKHUX NIEPEMEHHBIX HEIIPEPHIBHBIX HA 3aMKHYTOM MHOECTBE.
YacTHble MPON3BOJHBIE (QYHKIIMH HECKOJILKUX EPEMEHHBIX.
[MponsBoaHass  (YHKIWU HECKOJIBKUX NIEPEMEHHBIX 110 HAINPaBIICHHUIO.
I'panuent ¢pyHKIUM HECKONBKHUX MIEPEMEHHBIX U €r0 CBOMCTBA.
IIpousBoaHass ClIOKHON (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX.
[IpousBoansie Beicux nopsaxkos OHIT
OKcTpeMyMbl (DYHKIIMU HECKOJBKUX TIEPEMEHHBIX.
0. 3amauu, npuBOASLINE K HOHITHIO KPUBOJIMHEHHOTO HHTErpana | pona.
1. CsoticTBa 1 BEIYHCICHUE KPUBOJMHEWHOTO HHTErpajia | pona.
12. 3agauu, NPpUBOIAIIME K MOHATHIO KPUBOJUHEHHOTO uHTerpana Il pozaa.
13. CsaolicTBa 1 BBIYKCIIEHUE KPUBOIHMHEHHOT0 nHTErpana Il pona.
14. 3anauu, npuBoOAALIME K HOHITHIO ABOMHOTO HHTErpaa.
15. CgoiicTBa 1 BEIYUCIICHHUE JBOWHOTO UHTETPaIa.
16. IlpunoxeHus JBOWHOTO HHTETPAIA.
17. ®opmyna ['puna
18. Jlemma 1 TeOpeMa O HE3aBUCHMOCTH KPUBOJIHMHEHHOTO MHTETpaja 2-ro poJia OT GOpMBI MyTH
WUHTETPUPOBAHUS
19. TpoiiHoii nHTErpal1, €ro CBOMCTBA U BEIYMCIICHHE.

RBPoOoo~NoGOM~MODNE

20. IToBepXHOCTHBIEC HHTETPATIBI.

21. OO1ue MOHATHSI O YUCIOBOM Psijie.

22. Tapmonuueckuii psin.  HeoGxommumoe yciioBre CXOJIMMOCTH PSJa.
23. CBoiicTBa CXOJSIINXCS PATIOB.

24. JlocTaTOYHOE yCJIOBUE CXOAMMOCTH MOJIOKUTEIBHBIX PSIOB.
25. Tlpu3Haky cpaBHEHUs MOJIOKHUTEIBHBIX PSIIOB.

26. TIpusznak [danambepa.

27. Ipusnak Komru.

28. NurerpanbHblii npuzHak Maknopena-Kormmu.

29. Tlpusnak JleiOHUIA.

30. Teopema 00 aOCOIIOTHO CXOASIIEMCS PAIC



31.
32.
33.
34.
35.
36.
37.
38.
39.

OO01ue ToHATHS O HYHKIIMOHAILHOM Psijie.
[Tpusznak BeliepmTpacca paBHOMEPHOW CXOAUMOCTH ()YHKITMOHAIBHBIX PSIIOB.
CBolicTBa paBHOMEPHO CXOSIIUXCS PSIJIOB.
Teopema AGemns.
WHTEepBan u paanyc CXOJUMOCTH CTENIEHHOTO PA/Ia.
CBoliCTBa CTEIIEHHBIX PSIOB.
Psp Teinopa.
Paznoxxenue anemenTapHbIx QyHKIUH B psig MakiopeHa.

TIpunoxenust psanoB MakiaopeHa

HepequL MMPAKTHYCCKUX 3aﬂaHHﬁ IS ITIOATOTOBKH

K JK3aMeHy B 1-m cemectpe

I. IIPEJAEJIbI

3ananme 1. HaiiTu ipenen 4ucaoBOH MOCIEI0BATEIBHOCTH:

3-n’-(3+n)’ 3-n)’-@B+n)

2. lim

t Im (4-n)" +(4+n)’ s (4—n)’ +(4+n)’

(4=n)* —(4+n)

3-n)’-@B+n)’

lim

4. Im

o (5—n) +(5+n)’ e (4=3n)* +(4+3n)’

(3-2n)> —(3+2n)’

h,;g} (4-n)’ +(4+n)

3ananmue 2. Haiitu npenen GyHkmm:

1.

lim (x*=2x-1) (x+1) 2. Tim (x* +3x+2)’

Pt x'+4x* -5 sa X +2xT—x=2



(x*=3x-2) (2x? + x—1)*

3. 4. i
S x+x lemlx3+2x2—x—2
5 1 (x> +2x-3)°
. x—> -3 X3 +4X2 +3x
3aganue 3. Haiftu npenen ¢hyHKIwH:
In(1+ sinx) 1—coslOx
1L jm——— 2. l[itm—————
le_’?% sindx lfm e’ —1
3x’ —5x 1—cos2x
3. Ji 4. lim————
{ZL’}% sin3x IXZL/’Z coS7x—cos3x
. 4x
5. lim

x—0 tg(n-(l-l_ X))

II. MPOU3BOJHASA

3aganue 4. HaiiTi Mpon3BOJHYIO QYHKIUH:

1. y=("+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 npou3BoHYIO (QYHKIIHH :

_2(3x7 +4x* —x-2) 2 y_(2x2—1)\/1+x2
= L yE————

1.
4 15J1+x 3x

_x“—8x2 4 y_2x2—x—1
2(x* —4) ' 372 +4x

_ (I+x*)V1+x*

5.
Y 12x"”

3aganue 6. CocTaBUTh ypaBHEHUs KacaTeJIbHON U HOpManH K rpaduky QyHKIMK B TOUKe ¢ abcuuccoit

Xo!
1. y=(M4x-x")/4, x,=2 2. y=2x"+3x-1, X, =—2
3. y=x—-x  x,=-1 4. y=x’+8Jx-32, x,=4

3aganme 7. BpruncauTe npuOIMKeHHO 3HaYeHUE QYHKIMU B TOUKE X ¢ TIoMouibto auddepennunana
(byHKIUY:

1. y=¥x, x =776 2. y=3x*+7x, x =1012



3. y=(x+v5-x?)/2, x =0,98 4. y=3/x*+2x+5, X =0,97

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

3aganue 8. Haiitn Haubornbinee v HanMeHbIIee 3HAYSHIS (PYHKIINU HA 33JAaHHOM OTpe3Ke:

1. y=4x’+1, [-23] 2. y=x"+3x, [—4:2]
3. y=(x+2)y, [-14] 4. y=3x*+2x+5,  [0;2]
5 y=x“, [-1;2]

3aganue 9. IlocTpouTs rpaduk GyHKIMH C ITIOMOIIBIO TPOU3BOAHON (DYHKLIMH NIEPBOTO MOPsAKa

1. y=2x"-9x"+12x-9 2. y=3x—x

3. y=x"(x-2) 4, y=(x'-9x7)/4+6x-9

5. y=2-3x"-x

3aganue 10. Haiitu nponsBoaHYI0 TpEThEro MOPSIKA (HYHKITUH:

1. y=l1g(5x+2) 2. y=4""7



3. y=+x 4, y=7""

5 y=4/x

HepequL MMPAKTHUYCCKUX 3aﬂaHHﬁ IS ITIOATOTOBKH

K 3K3aMCHY BO 2-M CCMCCTPC

I1l. UHTEI'PAJIbI

3aganume Ne 11. Haiitu HeomnpeeneHHbI HHTETpal

L I(X+3x3 —2)dx [(3x+3x"* —13x"")dx
[(2x+2x° —5)dx [(23x+3x" —2x7)dx

[ (x+3x° — 2x")dx
5.

3aganue Ne 12. Haiitu HeomnpeeneHHbI HHTETpal

- _[(x +3)sin 2xdx : j (x +3)e™dx
) [ (5 +8)sin 9xdx . [ (4x —9)sin 6xdx

I(x +3)e*dx
5.



3apanne Ne 13. HaiiTi HeonpeneIeHHBIN HATETPAT

1. 3 2 3 2 _
sz +3x 4x+5dx , J-x + 6x 4x+5dx
x+3 ' x+1
3 2 . .
3 J»Zx +3x" —4x-3 dx 4 3 2
' x+5 ' Tx” +3x" —4x+8
.f dx
x—4
2x +8x* —4x+4
5 j X X X dx
' x—38
3aganue Ne 14. Haiitu momans Gurypsl, orpaHUueHHOMN JTMHUASMHE:
1. y=(x-2)°; y=4x-8 2. y=(x-2)°: x=4;y=0
3. y=(x-2)°; y=4x+4:y=0 4. y=(x+3)*; y=-x+9;y=0

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

3aganue Ne15. Brruucnutb 00beM Tema, HOITY4YEHHOTO OT BpameHus BOKpyr ocu  OX miockoit
(buUrypsl, OrpaHUYCHHON JIMHUSIMU:

1. y=(x-5)°; x=0;y=0 2. y=(x-1)%; x=0;y=0



3. y=(x-2)*; y=4x+4;y=0 4. y=(x-2)°: y=4x-8

5. y=(x-5)% y=125(x-1);y=0 6.  y=(x+6)’; x=0;y=0

3aganue Ne 16. BpraucnuTs AMTUHY AyTH KPUBOW, 3aJaHHON B TOJISIPHBIX KOOPIWHATAX:

1. p=3&" -w/2<¢p <n/2 2. p=2e"" -1/2 < <n/2
3. p=5¢’,-1/2 < <n/2 4. p=5¢""" -1/2 < <m/2
5. p=6e""" -1/2 < <2 6. p=3¢""", 0<p <3

7. p=4¢"" 0<p <n/3 8. p=7¢", 0<¢p <n/3

9. p=5¢"" 0<p <3 10. p=12""" 0< ¢ <n/3

3aganue Ne17. Bpuuciutb HeCOOCTBEHHBINM MHTErpall WU IOKA3aTh €T0 PACXOJIUMOCTb

1. -1

+oo 2dx
.[ 2 > _jzx/x2 —6Xx—7
1 4+ x
+00 dX
> £4_X2 * (X +2)dx

5
Z[\/xz —3x-4



+00

|

dx
4+x

HepequL MMPAKTUYCCKUX 3aﬂaHHﬁ IS ITIOATOTOBKH

K DK3aMeHy B 3-M CEMeCTpe

3aganue Ne24. lccrnenoBaTh Ha CXOJUMOCTH P

>

n=1

2n° +3n +5
n° +3n3 +6n%+7

2n? +3n +5

M

=

n=

n° +3n% +6n%+7

2n® +3n +5

Ms

=]

3aganme Ne25. lccrnenoBaTh Ha CXOOUMOCTB Psf

n=1

Z

n +3n3+6n%+7

2n +1

n!

(5+2n)"
2+n)

V. PSIIbI

i 6n3 +3n +5

“—~n*+73+6n%+7

2n? +3n +5
n® +3n3+6n%+7

-}
[ MS
'_\

> (3+2n)"
HZ_; (2 + n)n+2

o) 2n+1
2

n=1 n!



o 2n+1
2

= n

"—

V1. O6sikHOBEHHBIE AH(epeHITnaTbHbIE YPaBHEHUS

24,
25.
26.
27.
28.
29.
30.
31.

32.

IIpumMepHblii epevyeHb BOMPOCOB K IK3aMeHY B 4-M ceMecTpe

3agauu, NpUBOIAIIME K MOHATHIO AuddepeHnnanbHOro ypaBHEHUs (0 pacmazne paiuoaKTUBHOIO
BEII[ECTBA)

3agaun, NPUBOIAIIME K TOHATUIO IU(QPEpEeHIUATFHOTO YpaBHEHHs (0 HAaXOXICHUH TPACKTOPUH
CHaps/a)

Oo6mue noHsaTus o audpepeHImaT-HOM ypaBHEHHUH U €T0 PElICHUN

Jduddepennunanpapie ypaBHEHHUS IEPBOTO MOPSAIKA C pa3AeSIOINMUCS IEPEMEHHBIMU
Juddepenunanpaple ypaBHEHUS IEPBOIO MOPSAKA OTHOPOAHBIE OTHOCUTEIBHO EPEMEHHBIX X U Y
Juddepennmansaple ypaBHEHUS NEPBOTO MOPSAKA, NPUBOASIINECS K OJHOPOIHBIM OTHOCHTEIBHO
IMEPEMCHHBIX X U Y

Jluneitnbie qudQepeHnnansHble YpaBHEHHS TIEPBOTO TOPSIKA

YpaBuenue bepnymiu

YpaBHeHHS B TIOJNHBIX TU(depeHnranax

. UHTerpupyrommui MHOXKHUTEIb

. OnepaTop c:xaTusi B OJTHOM METPUYECKOM MPOCTPAHCTBE (MHTETrPaJIbHBIM OmepaTop)

. Teopema 0 HeTOABM)KHOM TOUKE Oreparopa cxartus (CyIeCTBOBAHHUE)

. Teopema 0 HEMOABMKHOI TOUKE omepaTopa cxaThs (€ANHCTBEHHOCTH)

. [IpumeHeHne onepaTopa cKaThs K pelIeHuio TudQepeHunanbHbIX ypaBHeHui 1-ro nopsaka

. OcoGrie Touku andhepeHInanbHOro ypaBHeHus (y3en)

. OcoOsie Touku audHepeHaIbHOTO YpaBHEHUST (LEHTP)

. OcoOble Touku nuddhepeHIranbHOro ypaBHeHus ((pokyc)

. OcoOrie Toukn aAudhepeHaIbHOr0 ypaBHEHUs (CeAI0)

. OcoOpie Toukn aupHepeHMaIbHOr0 ypaBHEHUS (TUKPUTHYSCKHN y3e )

. OcoOsle pemrenus auddepeHnmansHoro ypaBHeHus (OnpeaeieHus, OThICKaHue, To0ble 2 mpuMepa)
. AnddepenunansHple ypaBHEHHS BBICIINX MTOPSIAKOB, JOMYCKAIOLINE OHIKEHUE TTOPAIKA

. Jluneitnble muddepeHunaNbHbIe YpaBHEHHS BTOPOrO  MOPS/IKA U CBOIMCTBA UX PEILICHUN

. Pemmenne onHOpomHOro NHMHEHHOTO — MUQQEpeHIUATFHOTO  YpaBHEHHS BTOPOIO IOpsAKa C

NOCTOSIHHBIME KO3 durenTamu (D>0).

Pemenne opHopomHoro mnuHEHHOro — auQQepeHIHanTbHOr0 — YpaBHEHHS BTOPOrO MOpsAKa C
noctostHabIME K03 durenTamu (D=0).

Pemenne opHOpomHOro nHMHEHHOTO — MUQQEepeHINaT-HOrO  YpaBHEHHST BTOPOTO MOpsAKa C
NoCTOsIHHBIME K03 durenTamu (D<0).

Pemenne HeomHOpPOOHOTrO JHMHEHHOTO IUQPQEPEeHINATBEHOIO YpPaBHEHHs BTOPOIrO IOpsAKa C
TIOCTOSIHHBIMH KO3(p(pHIIMEeHTaMH U TIPaBOM YacThIO CIICIUAILHOTO BHIA

Pemenne HeomHOpPOOHOTrO JHMHEHHOTO IUQQEpPeHIHATEHOIO  YpPaBHEHHS BTOPOTO MOpsSAKa ¢
MOCTOSIHHBIMHM KO3(QHULMEHTAMH U NPaBOH YacThIO, SBISIOLICHCA CyMMON (QYHKIHMHA CIENHaIbHOTO
BUIA

MeToa Bapualyy pOU3BOJILHBIX MOCTOSTHHBIX

VYpaBHeHue Dinepa

Cocraenenue nudhepeHInaIbHOr0 YpaBHeHHS KoeOaH!i MaTepruaabHOM TOYKH

HccnenoBanue perieHnil OJHOPOJIHOTO YPaBHEHHS 3aTyXaIOIIUX KOJICOAaHWH MaTepHabHON TOUYKU
npu D>0.

UccnenoBanue pemeHnid 0JHOPOAHOIO YpaBHEHHs 3aTyXaloOIUX KojeOaHWH MaTepuanbHOW TOUKH
mpu D=0.



33. Pemenne ypaBHEHHS BBIHY)KJICHHBIX KOIEOAHHH MaTepHAIbHONH TOYKH M €T0 UCCIICAOBAHUE
34.Cucrems! nuddepeHIHANTEHBIX YPABHEHHIT H CIIOCOOBI MX PEIICHHIL.



OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHUsI POMEKYTOUHOI aTTeCTAlNU

B xauecTBe mpoMeKyTOYHOM aTTeCcTaIly M0 AUCIUTUIHHE «MaTeMaTH4ecKuii aHaIi3» CTYICHTHI CAAl0T B 1-M, 2-M u 4- M ceMecTpax Sk3aMeHbl. B 3-M cemecTpe - 3a4er

C OLIEHKOM
CrpykrypHblii | MHaMkaTop Oruenounbie cpescTBa
DIIEMEHT JTOCTHIKCHHUS

KOMIICTCHIMN | yoMmmieTeHIIUU

OIIK-8 Cnocoben OCYHICCTBIIATD IIEAArOrH4CCKYIO ACATCIIBHOCTh Ha OCHOBC CIICHHUAJIBHBIX HAYYHBIX 3HAHUU

OIIK-8.1 [Inanupyer  u Jliist IWIaHUPOBAHUSL W MPOBEJICHUS HAyYHBIX HCCIICIOBAHUN B 00JACTH MEe1aroruuecKon
MIPOBOJIUT
Hay4HbIC
HUCCIEIOBAHUSA B

JESITETBHOCTH JOJKHBI OBITh H3Y4€HBl OCHOBHBIC TIOHSTHS, HX CBOMCTBA, (DOPMYIIBI H TEOPEMBI, CBOICTBA,
(hopMyIBI U TEOpeMBbl 00 OCHOBHBIX MOHATHSAX U JI0KA3aTeIbCTBA HEKOTOPHIX M3 HUX

o0nacTu 5 IpuMepHbIii Nepedenb BONPOCOB K IK3aMeHy B 1-M cemecTpe
MeJaroru4eckomn
IESITCIbHOCTH 1.JleficTBUTEIbHEIC YHCIIA.
2. Cnoco0Obl 3aiaHusl U IPOCTEUIIHE CBOHCTBA (DYHKITUH.
3. Ywucnosas mocienoBaTeIbHOCTh. MOHOTOHHBIE TTOCIIEA0BATEILHOCTH. [Ipeien mocie10BaTebHOCTH.
4. Teopema 0 €MHCTBEHHOCTH TMpEAeNia IOCICA0BATEIbHOCTH.
5. BeckoHeuyHO Maible M OSCKOHEUHO OoJblIMe mocienoBarenbHocTH. Kitaccudukanus OSCKOHEUHO MabIX

HOCJIC,I[OBaTGHBHOCTCﬁ. CBoiicTBa 0€CKOHEYHO MAJIBIX HOCJ'Ie,Z[OBaTeJ'IBHOCTCﬁ.

o

Kpurepuii cymecTBoBaHus npezesa MocaeJ0BaTeIbHOCTH Ha S3bIKE OECKOHEYHO MaJIbIX.

7. Teopema o pezesne CyMMBI, Pa3HOCTH, IPOU3BEACHUS  YACTHOTO TIOCIIEA0BATEIbHOCTEH.

8. Teopema o mperene MpOMEXyTOYHOH MOCIIEIOBATENBHOCTH. [IpHHIMII CTATUBAIONIMXCA CerMeHTOB. [Ipenen
(YHKLUH B TOUKE.

9. Teomerpuueckas uHTepIpeTanus Tnpeaena Gyakuuu. [IpaBuna HaxoxaeHus npenenoB pyHkuui. Teopema

0 mpeziesie IPOMEKYTOUYHON (QYHKIHIH.

10. IlepBbiii 3aMeuatenbHbI  npenen. OAHOCTOPOHHUE M OECKOHEYHO OOJIbIINE Mpeienbl YYHKINH.




11.
12.

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.

24.
25.
26.
217.

28.
29.
30.
31.

[Ipenen cnoxHo dynkmwm. Yucno "e" u cBI3aHHBIE C HUM TPEIeIbl.

Onpenenennsi HENPEepHIBHOCTH (GYHKIME B Touke. CBOWCTBA HEMPEPHIBHBIX (YHKIHHA B TOUKE.
Knaccuguxkarys Touek pa3pbiBa GYHKIIUH U UX TEOMETPUYECKAs HHTEPIPETAISI.

Teopema 0 HeNPEPLIBHOCTH CYMMBI, Pa3HOCTH, IPOU3BEACHUS U 9JaCTHOT'O HENPEPbIBHBIX (YHKIUH.
ITepBas Teopema Beitepmrpacca.

Bropas teopema Beliepmirpacca.
IlepBas Teopema bBonpuano-Komn.

Bropas Teopema boasiiano-Koru.
Heo0Oxomumoe 1 1ocTaTouHOe yCaoBHE AUPPEPEHITUPYEMOCTH (QYHKITUH.

OU3NIECKHil K TeOMETPHYECKUH CMBICT IPON3BOAHON. Inuddhepernnan GyHKIHH, €ro reOMETPHYECKUI CMBICIT
Y IPUOJIMKEHHBIE BRIYUCIICHHSI C TIOMOIIBIO U depeHIana.

HenpepriBaocTh auddepeHumpyemoit pyHKIHM.
[IponsBoaHast CyMMBI ¥ pa3HOCTH (DyHKITHIA.

[IponsBognast mpowmsBenenus Qpyukuuii. [IponsBogHas wactHOTO NBYX GyHKIWHA. [Ipom3BogHas CIOXKHOMN
(hyHKIHIH.

[IpousBognas oOpatHo# pyHkmu. [Ipon3BoIHAs MapaMeTPUUECKH 3aJaHHOW (QYHKLINH.

[IponsBognas moxazatenbHOM QyHkuuu. IlpomsBognas norapudmuueckoin ¢ynkuuu. IIpousBognas
CTETIEHHOH (PyHKIHH.

[IpounsBognble TpuroHOMeTpHUeCcKUX GyHKIMHA. [Ipon3BoaHbIe 0OpAaTHBIX TPUTOHOMETPUIECKUX (DYHKIMH.
Teopema Poms.
Teopema Jlarpanxa.

Brruucnenne yriia Mexay AByMsI KPUBBIMHE VYcioBue mocTosHCTBA (DYHKIIMM B WHTEpBajie. Y CIOBHE
MOHOTOHHOCTH (DYHKITUH B MHTEpPBAJIC.

OkcTpeMyMbl QYHKIIMU M UX HaxoxaeHne. Hanbosbliee ¥ HaMMEHbIIee 3HaYeHUS (PYHKIIUN Ha OTpE3Ke.
Teopema Komm. IIpaBuno Jlonurans. [Ipou3BoaHbIe BRICIIUX HOPSAKOB U UX MPUIIOKEHUS.

Mpuorounen Teinopa u ero coiictea. @opmyina Telinopa.
®opmyitet Teitnopa st GyHKmin y=¢*, y=Sinx, y=cosx, y=In(1+x)

IIpumepHbIii IepeyeHb BOMPOCOB 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.
o1.
52.

53.
54.

[lepBooOpa3zHas u ee cBoiicTBa. HeonpeneneHHbIi HHTErpal U €ro CBOWCTRA.
Tabnuia OCHOBHBIX HEOTPEEIEHHBIX HHTErPAJIOB.
HaTerpupoBanue Mo 4acTsIM U 3aMEHOM MePEeMEHHON B HEOIpPEIEJIEHHOM UHTETpase.
Tunosble HHTETpabI.
CxeMa MHTeTpUpOBaHUs. PAlHOHATBHBIX (DYHKIWH.
HuTerpupoBaHue MpOCTEHIITNX HPPAITUOHANBHBIX (yHKITHIA.
WHTerpupoBaHie TPUTOHOMETPUIECKIX  (PYHKIIAH.
3amaun, MPUBOAIINE K TIOHATHIO OIIPEICICHHOTO HHTETPaIA.

AnnutuBHas GyHKuus npomexytka. [lmorHocts. Cymmel apOy u Pumana. Murterpan Pumana. YcnoBus
HUHTETPUPYEMOCTH.

CBoiicTBa onpe/eIeHHOro HHTerpaa.
Teopema o cpenneM 3HaueHuU. OTpeeseHHbII HHTErpall C IEPEMEHHBIM BEPXHUM  IIPEIEIIOM.
®opmyna Hetorona-Jlelioanma.
[TpubnmxeHHbIE BEIYNCICHHS OIIPEAEICHHOTO HHTErpaa.
HHuTerpupoBaHue Mo 4acTIM U 3aMEHON IEPEMEHHOM B OIIPEIETICHHOM HHTErpale.
Brruucienue mioraiei miockux Guryp.
Brruncnenne oo0beMa Tenna BpalieHus..
Brruucnenve JvHbL AyTH.
Brruncnenrie MOMEHTa HWHEPLHAN CTEPIXKHSL.
Brruncnenrie MOMEHTa HHEPIIUH KOJIbIIA.
Brruncnenne paboThI IEPEMEHHON CHITBI.

HecoOcTBeHHbIE HHTETPAITBI.

IIpumepHBIii IepevyeHb BONPOCOB K 3a4eTy C OlleHKOM B 3-M ceMecTpe

Turbl OKPECTHOCTEN TOYEK U MHOKECTB Ha TJIOCKOCTH M B IPOCTPAHCTBE.
[penen v HeMPEPHIBHOCTh PYHKIMH HECKOJIBKHUX IMEPEMEHHBIX.




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.
84.
85.
86.

CaoiicTBa QyHKIMI HECKONBKUX IIEPEMEHHBIX HEMPEPHIBHBIX HA 3aMKHYTOM MHOXKECTBE.
YacTtHble TPOU3BOIHBIC (PYHKIIMH HECKOJIIBKHUX IEPEMEHHBIX.
[IpousBogHas  (yHKIMH HECKOJIBKUX EPEMEHHBIX [I0 HAlpaBJICHHUIO.
I'panuent GyHKIUN HECKOIBKUX MIEPEMEHHBIX M €r0 CBOICTBA.
[IpousBogHas CiOXKHOW QYHKIMH HECKOIBKHUX MTEPEMEHHBIX.
IIpousBoansbie BeicuX nopsiakoB OHIT
DKcTpeMyMbl (YHKIIMU HECKOJIBKUX TEPEMEHHBIX.
3ajauu, NpUBOIAIINE K TIOHATUIO KPUBOJIMHEHHOTO HHTerpaia | poza.
CBoiicTBa 1 BEIYHCICHUE KPUBOJIMHEHHOTO HHTErpana | pona.
3anauu, NIPUBOAALINE K OHITUIO KpUBOJIMHEWHOoro nHTerpana Il poxa.
CBoliCTBa M BBIYMCIICHUE KPUBOJIMHEHHOTO nHTerpana |l poxa.
3agauy, OpUBOIALIME K MOHITHIO ABOMHOIO HHTErpaja.
CBoIiCcTBa U BBIYUCICHHE JBOMHOTO HHTETpaa.
IIpunosxenus ABOMHOrO HHTErpaa.
®opmyna I'puna
Jlemma v TeOpeMa O HE3aBHCHMOCTH KPHUBOJIWHEHHOTO MHTETpaia 2-ro poaa oT GopMbl IIyTH
MHTErPUPOBAHUSA
TpolHO! UHTErpall, Ero CBOMCTBA U BBIUYUCIICHUE.

[ToBepxHOCTHBIE UHTETPATHI.
OOu1re NOHATHA O YUCIOBOM pAE.
I'apmonnueckuii pag. Heobxonumoe yciaoBue cXOAMMOCTH psijia.
CBolicTBa CXOASILIUXCS PSIOB.
JoctaTouHoe yciaoBHE CXOAUMOCTH TOJIOKUTENBHBIX PSAIOB.
[IpusHaku cpaBHEHUS MOJIOKUTENBHBIX PSJIOB.
[Ipusnak J{anambepa.
[Tpusnak Komm.
Nuterpanpuelil npusHak Meknopena-Komm.
[Ipusnak Jletiouuta.
Teopema 06 aOCONMIOTHO CXOAIIEMCS Psizie
O6u1re noHATHA 0 (PYHKINOHAIBHOM PAJE.
[Ipusnak Befiepmirpacca paBHOMEPHOH CXOAUMOCTH (DYHKIMOHANIBHBIX PSIOB.
CBoiicTBa paBHOMEPHO CXOMAAIINXCS PSIIOB.
Teopema AbGers.
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36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1.
52.
53.
54.
55.
56.
S7.

58.

87. VHTepBan u pajnyc CXOMUMOCTH CTEIICHHOTO PsiJia.

88. CBolicTBa CTEIICHHBIX PSIOB.

89. Pan Teitnopa.

90. PaznoskeHue 3ieMEeHTapHBIX (GYHKIHH B psia MakiaopeHa.

91. IIpunoxenus psAaoB MakiopeHa

IIpumepHBbIii IepeyeHb BOMPOCOB K 3K3aMeHY B 4-M ceMecTpe

3amauu, MPUBOAAIINE K TIOHITHIO AU depeHIHaTbHOTO ypaBHEeHUs (0 pacnaie paAnoaKTHBHOTO BEIECTBA)
3amaun, MpUBOAIINE K TOHATHIO nu(depeHnnanb-HOro ypaBHeHHS (0 HaX0KIEHUN TPACKTOPUH CHAPS/IA)

O6mue mousaTHs 0 tudpepeHnraT-HOM YpaBHEHHH U €T0 PelIeHUN

Huddepennmanbapie ypaBHEHHUS IEPBOTO MOPSAKA € pa3AeSIOIIUMUICS IepeMEHHBIMH

Huddepenumanbuple  ypaBHEHUS TEPBOTO MOPSAKA OJHOPOAHBIE OTHOCUTEIHHO MEPEMEHHBIX X U Y
Huddepenuuanbaple ypaBHEHUS IEPBOTO MOPSAAKA, IPUBOIIIINECS K OMHOPOAHBIM OTHOCUTEIBHO MIEPEMEHHBIX X
ny

Jluneitapie quddepeHnnanbHble ypaBHEHUs IEPBOTO MOPSIKa

VYpasHeHue bepHynn

VYpaBHeHH B OJNHBIX JuddepeHnnanax

HHTerpupyonmii MHOKHUTEb

Omnepatop cxaTus B IOJTHOM METPHUECKOM NMPOCTPAHCTBE (MHTETPANIbHBIN oniepaTop)

Teopema 0 HEMOJBMKHOW TOUKE OIIEpaTopa CxKaTusl (CyIIeCTBOBAHHE)

Teopema 0 HETIOABMKHOW TOUKE OIlepaTopa CHkaTus (eIMHCTBEHHOCTD)

[Mpumenenue oneparopa cxatus K pemeHuto auddepeHanbHbIX ypaBHeH i 1-ro mopsiaka

Oco06ble Touku TudQepeHInanb-HOro ypaBHeHus (y3emn)

Oco0ble Touku TUQepeHInaTEHOrO YpaBHEeHHS  (LIEHTP)

Oco0bIe Touku TudpepeHImaILHOT0 YpaBHEeHUs (HOKycC)

Oco0sie Toukn audepeHImanTbLHOro ypaBHEHHS (CEII0)

Oco0ble TouKH TU(PepeHINATEHOTO YpaBHEHHS (IMKPUTHIECKUH y3e )

Oco06sbie penienus upGepeHIIHaTbHOTO ypaBHEHUS (ONpe/eNICHHs, OThICKaHKe, JIF0bIe 2 puMepa)
Huddepennmanbapie ypaBHEHHUs BHICIINX MOPSIIKOB, JOMYCKAIOIINE TIOHMKEHNE TTOPSIKA

Jluneiinble muddepeHnnanbHble YpaBHEHHS BTOPOTO  MOPS/IKA U CBOMCTBA MX pEILICHUN

Penrenne omHOpomHOTO JMHEWHOro JudQepeHIuanTbHOro  ypaBHEHHsI BTOPOTO IMOPSIKA C MOCTOSHHBIMH
k03¢ ¢punmentamu (D>0).

Pemenne omHopoaHoro smHerHoro auddQepeHIHaTbHOrO  ypaBHEHHs] BTOPOTO MOPSAKA C IMOCTOSIHHBIMHU




59.

60.

61.

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

k03¢ ¢punmentamu (D=0).

Pemenne omHOpomHoro smHeldHOro audQepeHHuaTbHOrO  ypaBHEHHs BTOPOTrO MOPSAAKAa C ITOCTOSIHHBIMHU
koapdunmenramu (D<0).

Pemenne HeogHOpoaHOTO JHMHEHHOTO IU(GEPEHINANEHOTO YpaBHEHUS BTOPOTO MOPSAAKA C MOCTOSHHBIMH
K03 pHLMEHTAMH U IPABOM YacThIO CIIEHUATLHOTO BHAA

Pemenne HeogHOpomHOro nuHEHHOTO nuGGEPEeHINAIBHOIO YPaBHEHUS BTOPOro IMOPSAAKA C MOCTOSHHBIMU
KO3 pHULMEHTAMH U IPABOH YacThIO, SBISIOMICHCS CyMMOii (YHKIMH Clie[MaIbHOTO BUAA

MeTOI[ Bapualyu IMpOU3BOJIBHBIX ITOCTOSHHBIX

VYpaBHeHue Diinepa

Coctasnenue nmuddepeHInaTbHOTO YPaBHEHUS KOJIeOaHH MaTepHUATbHON TOUKH

Hccnenopanue penieHuid OTHOPOJIHOTO YPaBHEHUS 3aTYXarOIIUX KoJeOaHUH MaTepraibHOM Touky npu D>0.
HccnenoBanne pemeHuid OMHOPOIHOTO YPaBHEHHUS 3aTyXarOMINX KoJeOaHni MaTepranbHoi Touku ipu D=0.
Pemenue ypaBHeHUS BBIHYKICHHbBIX KOJI€OaHUH MAaTepUaJIbHOW TOYKU U €TI0 HCCIIEIOBaHHE

Cucremsl auddepeHIHaIbHBIX YPABHEHUN U CIIOCOOBI UX PEIICHUM.

OIIK-8.2

Hcnonb3yer
CIIelIMaJIbHbIE
Hay4HbIC 3HAHUS
JUTS TIOBBIIIICHUS
3¢ (HEeKTUBHOCTH
Me1aroru4ecKom
JEATEIIbHOCTH

IlepeyeHb NPaKTUYECKUX 3aJAHUM ISl IOATOTOBKH
K 3K3aMeHy B 1-M cemecTpe

I. IMPEAEJIBI

3apanmue 1. Halitu npenen 4ncnoBoil MOCie10BaTeIbHOCTHU:

. (B-n’-@B+n)
e (4— n)2 +(4+ n)2

3aganmue 2. Haiitu npenen QyHKIUH:

lim

(X =2x-1) (x+1)

X — -1 x4+4x2—5

3ananue 3. Haiitu nmpenen QyHKIuM:




In(1+ sinx)

" L/}Z sindx
Il. MPOU3BOJHAS
3aganue 4. Haiiti mpon3BoaHyIO (QYHKITHH:
y=(x+4)/x"
3aganue 5. Haiiti mponsBoaHyIO (QyHKITUH :

_2(3x7 +4x* —x-2)
151+ x

3aganme 6. CocTaBUTh ypaBHEHUs KacaTelbHON M HOpMaiH K TpaduKy QyHKIHH B TOUKE C aOCIIUCCOH X,:
2
1. y=(@4x-x)/4, X, =2
3aganme 7. Bpruucnauth NpuOIMKEHHO 3HaYeHUE (DYHKIIMK B TOUKE X ¢ ToMonibto auddepennpana GyHxkumu:

1. y=3x, X =7,76
33}13]—[](]8 8. Havitu HaI/I60J'ILIHee N HAMMCHBIIICC 3HAUYCHUA q)yHK]_H(II/I Ha 3aJIaHHOM OTPE3KEC:

1. y=4x"+1, [-2;3]
3aganme 9. TlocTpouth rpaduK GYHKIUH C IIOMOIIBIO IPOU3BOIHON (D)YHKIIUH IIEPBOTO MOPSIKA

1. y=2x-9x>+12x-9

3aganue 10. HaifTy npon3BOIHYIO TPETHETO MOPAIKA (HYHKITHH:

1. y=1g(5x+2)

IlepeyeHb NpakTHYECKUX 3aJaHUM JJIA MOATOTOBKH
K 9K3aMeHY BO 2-M ceMecTpe




111. UHTEI'PAJIbI

3ananue Ne 11. Haiitu HeonpeaeneHHbIN HHTErpa

L _[(x +3x° — 2)dx

3apnanme Ne 12. HaiiTu HeonpeaeaeHHbIN HHTErpal
1. 4x
(x+3)e"dx

3apanme Ne 13. HaiiTu HeonpeaeneHHbIN HHTErpal
J-2x3 +8x° —4x +4
x-38

1. dx

3aganue Ne 14. Haiitu nnomans Gurypsl, orpaHHuEeHHOMN JTMHUSMHU:

y=(x-2)%; y=4x-8

3aganmne Ne 15. Beruuciuts 00beM Tena, HOTYYEHHOTO OT BpalleHus BOKpYTr oc  OX mI0cKoil (GuUrypsl,
OTPaHNYEHHOHN JTMHUSMHU:

y=(x-5)*; x=0;y=0
3aganue Ne 16. Bpraucnute AMMHY OyTM KpUBOM, 33JaHHON B MOJSPHBIX KOOpAMHATAX:
p=3&¥" -1/2 < <2

3aganue Ne 17. BpruuciuTh HecOOCTBEHHBIH HHTErpall MM JOKA3aTh €r0 PACXOIUMOCTb




Loy

1 4+)C2

IlepeyeHb NPaKTUYECKUX 3aJAHUM ISl IOATOTOBKH

K 3a4eTy B 3-M cemecTpe
V. PSIJbI
3aganue Ne 24. lccrnenoBaTh Ha CXOIUMOCTH P

L i 6n°+2n+5 2
“~T7n°+3n°+6n*+7

3apnanme Ne25. HccnenoBaTh HAa CXOAUMOCTD Psif

1. [ee} 2n +1 2.

I
ne1 n'!

OHpeILeJ'H/ITL crocoo peuICHu 3a4a4 U IPUMCHUTD €ro:

1.Haiiti npenen pyHkumu:

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

o -1 x4 + 4x2 — 5
2.Haiitu npousBoHy0 QyHKIMY :

_2(3x° +4x’ —x-2)
15V1+x

3.CocTaBuTh ypaBHEHUS KacaTeIbHOW M HOPMAIH K TpaQuKy QYHKIIUH B TOUKE C aOCIIHCCON X,




y=(4x-x")/4, X, =2
4. HaiiTi HEoTIpeAeICHHBIN HHTETPAIT

L I(x +3)e*dx

5.WccnenoBaTh Ha CXOAUMOCTbD Psif

1.

i 2n? +3n +5

“~=n®>+3n%+6n°+7

Hokazamenu u Kpumepuu OueHU6anuUA IK3amMena:

Kpumepusamu ycnewino2o oceoenusi npocpammul Kypca A61sa10mcs:
- YMEHUE UHTEPIPETUPOBATH MOHATUS U YTBEPKJICHHUSI, IPUMEHSTh K PEIICHUIO 33]]a4 U3YUCHHYIO TEOPHIO;

- YCBOCHHUEC MCTOJ0OB U MPUEMOB PCIICHWA OCHOBHBIX 3aaa4 JUCHUIIJINHBI,
- ano6peTeHHe HaBBIKOB pa6OTLI ¢ HanboJee 4acTo BCTpCHAOIUMHUCH 00bEKTaMU MaTEMaTUYCCKOT0 aHAJIN3a.

- 3HAaHHWE OCHOBHBIX TEOPETUUYECKUX TOJIOKEHUH, POPMYITHUPOBOK U JIOKA3ATEIBCTB Psijia TEOPEM.

Hokazamenu u Kpumepuu ouernueanusn 3HAHUU cmydenma no Oucuunﬂuue Ha IK3amene :

— Ha OLIEHKY «OTJHYHO» — CTY/ICHT JIOJDKEH IMOKa3aTh BBICOKHMH YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE BOCIPOM3BENICHHS U OOBSICHEHUS HHPOPMAIINH, HO U
WHTEJUIEKTYaIbHbIE HABBIKM PELICHNS POOJIEM U 33a7a4, HaXOKACHHUS] YHUKAJIBHBIX OTBETOB K MPOOJIeMaM, OLICHKH U BBIHECEHHSI KDUTUYECKUX CY>KICHUI;

— Ha OOCHKY «XO0pPOoI1I0» — CTYACHT JOJIXKCH IMOKa3aTb 3HAHUA HE TOJIBKO Ha YPOBHE BOCIIPOU3BECACHUA U 00BACHEHNS HHq)OpMaHPII/I, HO 1 MHTCIIJICKTYAJIbHBIC HaBBIKU
peHCHUA HpO6J'IeM 1 3a1a4, HaXOKACHNA YHUKAJIIbHBIX OTBETOB K HpO6JICMaM;

— Ha OOCHKY «YA0BJE€TBOPUTEIbHO0» — CTYACHT JOJDKCH MOKA3aTh 3HAHUA HAa YPOBHE BOCIIPOU3BCACHUA U 00BsICHEHMS I/IH(i)OpMa]_II/II/I, HUHTCIIJICKTYaJIbHBIC HABBIKU
peuiCHuA MPOCTHIX 3a1a4;



— Ha OLICHKY «HE€YIOBJICTBOPUTEJIbHO0» — CTYACHT HEC MOXKET IIOKa3aTh 3HAHH Ha YPOBHE BOCIIPOU3BEACHUA U 00BICHEHUS I/IH(l)OpMaHI/II/I, HC MOXKCT IIOKa3aTb
HWHTEJUICKTYaJIbHBIC HABBIKU PCUIICHUA IIPOCTHIX 3aa4.

Iokazamenu u Kpumepuu OUueHuU8aHus npu 3aueme c ouenxoﬁ:

Kpurepuu oneHku (B cOOTBETCTBHHU ¢ (POPMUPYEMBIMUA KOMIICTCHIIUSIMU U TJITAHUPYEMBIMU Pe3yJIbTaTaMH 00y4eHHs):

— Ha OCHKY «OTJAUYHO» — CTYJACHT JOJDKEH ITOKa3aThb BBICOKHIA YPOBEHDb 3HAaHUU H HUHTEJIJICKTYAJIbHBIC HABBIKU PECIICHUA 3a4a4, HAXO0XACHHS YHUKaJIbHBIX OTBETOB B
pema€MbIX 3agavdax;

— Ha OLCHKY «XO0po1I0» — CTYJACHT JOJDKECH IMOKa3aTh 3HAHUA U MHTCJJICKTYaJIbHBIC HABBIKU PECIICHUA 3a0a4;

— Ha OLCHKY «YAOBJECTBOPUTECJIBHO>» — CTYJACHT NOJDKCH IIOKa3aTh 3HAHHA HAa YPOBHC BOCIIPOU3BCACHUSA U 00BICHEHHUS I/IH(i)OpMaHI/II/I, HWHTCJIJICKTYaJIbHBIC
HAaBBIKH PCHICHUA IPOCTBIX 3a/1a4;

— Ha OICHKY «HE€YAOBJIECTBOPHUTEJIbHO0» — CTYACHT HE MOXKET IIOKa3aTh 3HaAHHA Ha YPOBHE BOCHIPOU3BEACHUSA U 00BSICHCHUS I/IH(I)OpMaLII/II/I, HEC MOXKCT IIOKa3aTb
HUHTCIJICKTYAJIbHBIC HABBIKU PCHICHUSA MMPOCTHIX 3aaaY.



