MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.13.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Beiciiast matematuka. Andg¢epeHnuanbHoe M HHTErpajbHOE HCUYUCTCHUS

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIPaBJICHUIO TOATOTOBKU
BCE HalpaBJIeHUS

HaIpaBJIEHHOCTH (TIPOdUIIB)
Bce NMpouIn

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 2

®opMa KOHTPOJIS | DK3aMEH HTroro
Buj 3ansiTuit
Jlexun 32 32
JlaGopaTopHsble
[IpakTnueckue 64 64
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 96,35 96,35
CaMocTosTenbpHas paboTa 84 84
KonTpomib 35,65 35,65
Hroro 216 216

( )

JOKYMEHT NMOANMMCAH
QNEKTPOHHOWM MOAMNUCHLIO

Ceptudukat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnapeneu: YTeeBa Po3a AsepbaeBHa
OencTteuteneH: ¢ 14.11.2022 oo 14.11.2023

\. J




Pabouyto mporpaMmy cocTaBuiL:
no1eHT, k.1.H. Ky3nernosa O.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HaIpaBJICHUS TIOATOTOBKY BCE HAIIPABJICHHUS

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2026 r.

COI''TACOBAHO
Jlupexrtop /3aseayronmii kadeapoil « »
« » 20 I.
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acexanust Ne 1 ot «31» aBrycra 2021 r.).



1. Ilean ocBOEHUN TUCHUILIHHDBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"BrIciast MaTeMaTHKa. DIEMEHTHI BBICHIEN aareOpbl K TEOMETPHUH' .

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuiecTByomiee: 'Boiciiag maTemaruka. Mi30paHHbie pa3jiensl Beiciiei MareMaTuku ', "dusuka',
"TeopeTnueckre OCHOBEI DJJIEKTpOoTexHHKH', «MareMaTnyecKue METOJbl aHajgW3a M pacyera
DJIEKTPOHHBIX CXEMY.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

NuaukaTopsl 10CTHKEHUS

oOnactu
MaTeMaTHYeCKHUX U
(WIM) eCTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
UX B
npo¢ecCuoHATBHON
JeSTeIbHOCTH

peleHnu
npodeccuoHaNbHBIX 3a7a4

KOHTPOJINpyeMble KOMITeTeH i IInanupyemble pe3yJbTaThl
KOMIICTCeHIIUH (KOJ  HAMMEHOBAHHE) o0y4eHus
(Ko 1 HAMMEHOBAHUE)
I1K-7. Cnocoben I1K-7.1 Ucnone3yer 3HaTh:
MPUMEHSITh MaTeMaTHYeCKHil armapat OCHOBHBIE  TIOHATHSA  MAaTE€MaTHUKH,
(GyH1aMeHTalbHbIE AHAIINTHYCCKON reoMeTpry i | METOJIBI PELICHUs 3a/ad, a TakKe HX
3HAHUS, TIOTYYCHHBIC B | grcireif anreGpbl pu NPUIOKEHUS B MPO(HEecCHOHATBHBIX

JTUCLUTIIIMHAX, METOABI cOOpa aHamu3a
1 00paboTKH MH(OPMAIIH.

YMmerThb:

1. Pemats THUMOBLIE MaTeMaTHYECKHUE
3aJ]a4H.

2. CaMOCTOATENHHO MAaTEMAaTHYECKHU
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYUHbIE 3aJ1a4u,
HpOBO)II/ITI) CTpOFI/Ie MATECMATUYCCKUC
pacCyKJICHHUS.

Baagern:

METOAaMH MAaTEMATHYCCKOI'O OIMMCaHUsA
TUIIOBBIX 3aJa4 W HHTCpIpCTAllun
TMOJIYYCHHOI'O PE3YyJIbTaTa.

I1K-7.2 ITpumenser
MaTeMaTUYECKUM anmnapar
AQHAJUTUYECKON TE€OMETPUU U
BBICIIICH aJireOpbl TP

3HaTth:

METOJIbI  PEIICHUs MaTeMaTHYEeCKHUX
3aad 710 YHCIOBOTO WM JIPYTrOTO
Tpebyemoro pesynpTaTa (rpaduka,
(GhOpMYJIBI U T.I1.).

YMmerh:




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3y/ibTaThl
o0y4eHust

pelieHun
npodeCCHOHATBHBIX 3a1a4

NEPEBOJUTh HHXKXCHCPHBIC 3agadyu C
OITMCAaTCIBbHOI'O A3bIKa Ha A3BIK
MaTeMaTHKU, IIPpUMCHATDb MCTOABI
MATEMaTH4YICCKOI'O aHajJIn3a JUIS
pPEICHUA NMHXCHCPHBIX 3a1a4.

Baagern:

croco0aMM HarJIsITHOTO TrpaduIecKoro
MPECTaBICHUS pEe3yJabTaTOB
HCCIICIOBaHUS.

[1K-7.3 leMoHCTpUpYyeT
BJIaJICHHE HAaBBIKAMU
IPUMEHEHUS
MaTeMaTUYEeCKOro anrmapaTa
AHAJTUTUYECKONU T€OMETPUU U
BBICIICH anreOpsl npu
pelLeHnH
pohecCuoHANBHBIX 3aa4

3HaTh:

OCHOBHBIE  IIOHSATHSI W METOJbI
QG GepeHIIaIbHOT0 M HHTETPATbHOTO
HMCUYNCIICHHS

YMeTh:

OIepUpPOBaThH c KOMILIEKCHBIMU
YHCJIaMHU, g hepeHIPOBaThH
GyHKIOIMM ~ OAHOM U HECKOJBKHX
MePEMEHHBIX, KOMILIEKCHOTO
nepeMeHHoro, auddepeHpoBaTh H
WHTETPUPOBATH byHKUIUM OTHOM
IIEpEMEHHOMN u byHKIIIN
KOMIUIEKCHOTO TTIEPEMEHHOT 0.
Baagern:

MaTeMaTHYECKOM JIOTHKOI,
HeoOXoaumoi st OpMHUPOBAHUS
CY)KJIEHHM 10  COOTBETCTBYIOIINM

poecCHOHANBHBIM MPOOIEMaM.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Bun . KOHTPOJISA
Mopnyas (pa3aen)| yueOHoi Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, bannel | UHTEpakTuB, 4. | (HaMMEHOBaHHE
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Mopyns 4 Jlex 1 [Ipenen 4nciao0BOM MOCHENOBATENHLHOCTH. 2 2 - -
«BBeneHue B [Mpenen pynkumn. beckoHeYHO MaJbIe U
MaTeMaTUYECKUN 0eckoHeuHO Oosblne BeIuuuHbl. OCHOBHbIE
QHAIIN3» TEOPEMBI O Mpeenax.
Monyns 4 Ip1 Brruncienre npeaenon 2 2 - -
«BBenenue B IIOCJIEI0BATEIbHOCTEM.
MaTeMaTUYECKUN
QHAIIN3»
Monyisb 4 IIp2 Brraucnenue npenenoB GyHKIUH B 2 2 - -
«BBenenue B 0ECKOHEUHOCTH.
MaTEMaTHYECKUI
QHAIIN3)
Monynsb 4 a2 3ameuaTenbHble npeaensl. CpaBHEeHHE 2 2 - -
«BBeznenue B 0ECKOHEUHO MaJIbIX BEJIMYHH.
MaTEMaTHYECKUI
QHAIIN3)
Monyis 4 IIp 3 Beruucnenue npenenoB GyHKIUH B TOUKE. 2 2 - -
«BBenenue B
MaTeMaTUYECKUI
QHAIN3)
Monynsb 4 IIp 4 Brruncnenue npenenoB GyHKIHMA ¢ 2 2 - -
«BBenenue B MTOMOUIBIO 3aMEYaTEIbHBIX IIPEIENIOB.
MaTEMaTHYECKUI

AHaJInU3)»




®opMbl TEKYLEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nemMm,
Moayas (pa3aen)| yueoHo# . Cemectp banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Mopyns 4 J3 HenpepsiBHOCTh pyHKIIMH. ToukH pa3priBa 2 2 - -
«BBenenue B ¢ynkuuu. CBoWCTBA HEMIPEPHIBHBIX
MaTEeMaTUYeCKUi GbyHKIHi.
QHAIIN3»
Monyisb 4 IIp 5 HccnenoBanne GyHKIMNA HA 2 2 - -
«BBenenue B HETPEPBIBHOCTb.
MaTeMaTUYECKUI
AHAJIU3)
Monynsb 4 IIp 6 KonTponbhas pabota mo moynto 4 2 2 10 - KontponbHas padota
«BBeneHue B «BBenenue B aHanus. 1 o Teme «BBenenue
MaTeMaTUYeCKUi B MaT€MaTUYECKUI
QHAIN3) QHAIN3)
Monynsb 4 Cp N3ydenue TeopeTueckoro Matepuasia u 2 16 - -
«BBeznenue B BBITNIOJTHEHUE UHIUBUYAIbHBIX 3aJaHUN 11O
MaTeMaTUUYECKUI MOJYJTIO 4.
QHAIIN3)
Monyns 5 14 ITonsATHE TPOU3BOIHOM, €€ TEOMETPUUYECKUN 2 2 - -
«IIponsBonHas " MeXaHW4ecKui cMbIci. [IpaBuina
(yHKLIUU OHOTO muddepentmpoBanus. [IponzBoanble
HE3aBUCUMOTIO AJIEMEHTapHbBIX (PYHKINH.
ApryMeHTa.
[ [punoxenus

[TPOU3BOIHON»




®opMbl TEKYLEr0

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Monaynb 5 IIp 7 Brruuciienre npon3BOIHBIX CI0KHBIX 2 2 - -
«IIponsBoanas GyHKIHUH.
(yHKIIH OJHOTO
HE3aBUCHMOTI'0
ApryMeHTa.
[Ipunoxxenus
[MPOU3BOJHOMN
Monyb 5 IIp 8 Brruncnenue npon3BoaHbIX QYHKIIUH, 2 2 - -
«I[IpousBonHas 3aJIaHHBIX HESIBHO, TAPAMETPUUECKH,
(yHKIIMH OJHOTO norapudmuueckas IpoU3BOIHAS.
HE3aBUCHMOTI'0
ApryMEHTa.
[ Ipunoxxenus
[TPOU3BOJHON»
Monyis 5 JI5 Huddepennunan pynkuuu. [Ipumenenune 2 2 - -
«IIponsBonHas muddepeHnmana B NpuOIMKEeHHBIX
(yHKLIUU OJHOTO BbIuKciIeHusX. [IponzBogusie n
HE3aBUCUMOTI0 g depeHInabl BHICIINX MOPSIKOB.
ApryMEHTa. MexaHH4YeCKUN CMBICT BTOPOU
[ [punoxeHust MPOU3BOIHOM.
[TPOU3BOIHON»
Monyisb 5 IIp 9 Haxoxnenne nuddepennnana GyHKIMM. 2 2 - -
«I[IpousBoaHas [TpuOnmkeHHbIE BBIYUCIIEHUS C TTOMOIIBIO
(YHKIIH OHOTO nuddepeHnuana.
HE3aBHCHMOTO
ApryMeHTa.
[ [punoxenus

[TPOU3BOJHON»




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Monaynb 5
«IIponsBonHas
(yHKIIH OJHOTO
HE3aBUCHMOT'O
ApryMEHTA.
[Ipunoxxenus
[MPOU3BOJHOMN

TIp 10

Beruncienue npou3BOAHBIX U
mQQepeHIranoB BEICIIMX MTOPSIKOB.

Moayins 5
«IIponsBonHas
(yHKIIH OJHOTO
HE3aBHCUMOIO
ApryMEHTA.

[ Ipunoxxenus
[TPOU3BOJHON»

JI6

CaoiicTBa tuddepeHunpyeMbix GyHKIUH.
[IpaBuno Jlonurans.

Moayns 5
«IIponsBonHas
(yHKLIUU OJHOTO
HE3aBUCUMOTI0
ApryMEHTA.

[ [punoxenus
[TPOU3BOIHON»

Ip 11

Beruncnenue npenenos ¢ MOMOIIBIO
npasuia Jlonurans.

Moayns 5
«ITpouzBonHas
(YHKLIUU OHOTO
HE3aBUCUMOTIO
ApryMeHTa.

[ [punoxenus
[TPOU3BOJHON»

IIp 12

3agaun Ha cBo¥cTBa AU HepeHIUPYEMbIX
GbyHKIU.




®opMbl TEKYLEr0

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Monyns 5 J17 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 2 2 - -
«IIponsBonHas npou3BoaHON. Hanbombiee 1 HanMeHbIIee
(yHKIIH OJHOTO 3HauYeHUE (PYHKIIMH Ha OTPE3KE.
HE3aBUCHMOTI'0
ApryMeHTa.
[Ipunoxxenus
[MPOU3BOJHOMN
Monyns 5 IIp 13 3amaun Ha uccienoBanue GyHKIUN ¢ 2 2 - -
«IIponzBonHas nmoMoupio nmpou3BoaHou. [locrpoenune
(yHKIIMH OJHOTO rpadukoB QpyHKIUH.
HE3aBUCHMOTI'0
ApryMEHTa.
[ Ipunoxxenus
[TPOU3BOJHON»
Monyis 5 IIp 14 KonrtponbHas pabota mo Moaymo 5 2 2 15 - KonrtponsHas pabora
«IIponsBonHas «[IpousBonHas GyHKIMU OTHOTO 2 110 TeEMe
(yHKLIUU OJHOTO HE3aBUCUMOTrO apryMeHnTa. [Ipunoxenus «IIponsBonHas
HE3aBUCHMOT0 MIPOU3BOIHOM» (YHKIIMH OHOTO
ApryMEHTa. HE3aBHCHMOTO
[ [punoxeHust ApryMEHTA.
[TPOU3BOIHON» [IpunoxeHust
Monyisb 5 Cp N3ydeHne TeopeTuecKkoro MaTepuania u 2 17 - -
«I[IpousBoaHas BBITIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUM 1O
(YHKLIUU OHOTO MOAYJIIO 5.
HE3aBHCHMOTO
ApryMeHTa.
[ [punoxenus

[TPOU3BOJHON»




®opMbl TEKYLEr0

IOACTAaHOBKHM.

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Mopyns 6 I8 [TonsTre nmepBooOpazHO 1 2 2 - -
«HeonpeneneHHsbli HeomnpeaeneHHoro nurerpana. CBoicTaa.
MHTETpa» Tabnuia OCHOBHBIX MHTErpaJIoB. 3aMeHa
IIEPEMEHHON Y UHTErPUPOBAHUE 10 YaCTSM.
Monynsb 6 IIp 15 KomnnokBuywm no monynsm 4-5 2 2 15 - Komnnoksuym 1 no
«Heomnpenenennsii TeMaM «BBenenue B
MHTETpa» MaTeMaTUYECKUN
AHAIN3Y,
«IIponsBonHas
(GyHKIMU OHOTO
HE3aBUCHMOTO
ApryMEHTA.
IIpunoxxenus
[TPOU3BOJHON
Monynsb 6 IIp 16 Brruncnenmne HeonpeeneHHbIX HHTErPaIoB. 2 2 - -
«HeonpeneneHusiit Merto 3aMeHBI ITIEPEMEHHOM.
MHTErPa»
Monynsb 6 a9 WuTerpupoBanne ApoOHO-palliOHATBHBIX 2 2 - -
«Heomnpenenennusii ¢byHKuMi. YHUBepcanbHas
MHTETpa» TPUTOHOMETPUYECKAs MTOACTAHOBKA.
Monyisb 6 IIp 17 Beluncrienue MHTErpagos ¢ IIOMOIIbIO 2 2 - -
«Heomnpenenennsii METO/a UHTETPUPOBAHUS 10 YACTSIM.
MHTETpa»
Monyisb 6 Ilp 18 Brruucnenue naTerpagoB ApoOHO- 2 2 - -
«Heonpenenennsii paloOHaIbHBIX PYHKIIHHA, C TTOMOIIBIO
MHTETpa» YHHUBEPCAIbHON TPUTOHOMETPUYECKON




®opMbl TEKYLEr0

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Monyinb 6 JI10 HNuTerpupoBaHue TpUroHOMETPUIECKHUX 2 2 - -
«Heomnpenenennsii (GbyHKIMK ¥ TpoCTEHIINX
MHTErpa» HPPALMOHATILHOCTEM.
Monyib 6 IIp 19 Bbruncnenue uHTerpaios oT 2 2 - -
«Heomnpenenennsii TPUTOHOMETPUYECKHUX (DYHKIUI U
MHTErPa MIPOCTEHIINX UPPALIMOHATIBHOCTEH.
Monyns 6 Ip 20 KonTtponsHas pabora mo Moy 6 2 2 15 - KonrponsHas pabora
«HeonpeneneHHbIN «HeomnpeaeneHHbIN UHTErPAII» 3 1o Teme
VHTETpa» «HeonpeneneHuslii
MHTErpa»
Mopyns 6 Cp N3yuenune TeopeTnuueckoro Marepuana u 2 17 - -
«HeonpeneneHHsIit BBINIOJIHEHUE UHAUBUAYAJIbHBIX 3a1aHHUM 110
MHTErPa MOYJTIO 6.
Monynsb 7 J11 [TonsiTHe onpeneneHHoro HHTerpaa. 2 2 - -
«OrnpeneneHHbIN OCHOBHBIE CBOWCTBA ONPEACIEHHBIX
MHTETpa» MHTErpaioB. 3aMeHa ePEMEHHO U
WHTETPUPOBAHUE T10 YACTSIM B
OTIpe/IeIEHHOM MHTErpae.
Monynsb 7 IIp 21 Brruncnenue onpeieeHHbIX UHTErPajloB. 2 2 - -
«OnpeneneHHbIi Merto 3aMeHBI ITIEPEMEHHOM.
MHTETpa»
Monynsb 7 Ip 22 Brruncnenue onpeieieHHbIX HHTETPaIoB 2 2 - -
«OnpeneneHHbIN METOJIOM UHTEIPUPOBAHHUS 10 YACTSIM.

WHTErpaID»




®opMbl TEKYLEr0

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)

Mopyns 7 12 HecoOcTBeHHbIE MHTETPAIBI U KX 2 2 - -
«OrnpeneneHHbIN CXOIUMOCTB. ['eoMeTprudecKre NPUIIOKEHUS
MHTETpa» OTIpeIeTICHHBIX HHTETPAJIOB: IUIOMIAIh

(burypsl B IpsIMOYTOJIbHON U MOJISIPHOM

CHCTEME KOOpJMHAT.
Mopyns 7 IIp 23 HccnepoBanue Ha CXOAUMOCTD 2 2 - -
«OnpeneneHHbII HECOOCTBEHHBIX UHTETPAJIOB.
MHTETPA»
Monyinb 7 IIp 24 3aauu Ha BBIUKCIICHUE IIoMaaen gpuryp B 2 2 - -
«OnpeneneHHbIi MPSIMOYTOJIBHOM U MOJISIPHOM crucTeMe
MHTETPaD) KOOp/WHAT.
Monyns 7 J13 I'eomeTprueckue NpuIoKeHus 2 2 - -
«OnpeneneHHbIN OIIpeJIeIEHHBIX NHTETPAJIOB: BEIUUCIICHHUE
MHTETPA 00BEMOB TeJI C TIOMOIIBIO OTIPEIEIIEHHOTO

uHTerpaia. Ou3nueckue NpUIoKEeHHs

OTIpEeJIeIEHHBIX HHTETPAJIOB.
Mopyns 7 Ip 25 3ajaun Ha BHIYUCIICHHE O0BEMOB TEJ U TEJ 2 2 - -
«OnpeneneHHbIN BpalleHus. 3ajauu Ha GU3NYEeCcKHe
MHTETPA MIPUIIOKEHHUS OTIPEIEIIEHHBIX HHTETPAJIOB.
Monyns 7 Ip 26 KonTtponsHas pabota mo Moy 6 2 2 10 - KonrpomnsHas pabora
«OnpeneneHHbIi «OnpeneneHHbI HHTErpa» 4 o Teme
MHTETpai» «OnpeneneHHbIi

MHTETpa»

Monyins 7 Cp N3ydeHne TeopeTuecKkoro MmaTepuania u 2 17 - -
«OnpeneneHHbIiI BBITTOJIHEHUE WHANBUYaTbHBIX 33aHUH 110

MHTCI'paI»

MOJYJIIO 7.




®opMbl TEKYLEr0

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHIATHIH Oo0nemMm,
Moayas (pa3aen)| yueoHo# . Cemectp banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI0
cpeacTBa)
Monayns 8 14 OYHKIIMY HECKOJIBKUX MEPEMEHHBIX. 2 2 - -
«DyHKIIUU IIpenen n HenpepbIBHOCT. YacTHbIE
HECKOJIbKUX npousBoHbie. [lonuelii quddepenmnmarn.
MEePEMEHHBIX)
Mopyns 8 IIp 27 Haxoxaenne yactHbix npon3Bognbix OHIL. 2 2 - -
«DyHKUMHN
HECKOJIbKUX
MEePEMEHHBIX)
Monyib 8 Ip 28 Brraucnenue nonxoro auddepeHnuana 2 2 - -
«DyHKIMHU OHII. ITpumenenue quddepennnana B
HECKOJBKIX MPUOIMKCHHBIX BEIYUCIICHHSIX.
[EPEMEHHBIX)
Monyins 8 J15 YacTHble npon3BoHbIe U AU depeHnasl 2 2 - -
«DyHKIIMU BBICHIMX NMOPAAKOB. [IponsBoaHas no
HECKOJIbKIX HarpaBJeHue. ['pagueHt.
[MEPEMEHHBIX)
Monyns 8 IIp 29 Brruucienue 4acTHBIX MPOU3BOIHBIX U 2 2 - -
«DyHKIIMU g depeHIanoB BEICIINX MOPSIKOB.
HECKOJIBKHX Brruucienne 4acTHBIX MPOU3BOIHBIX
[IEpEMEHHBIX» HeaBHBIX U cnoxHbIX OHII. 3anaun Ha
OTBICKaHHUE MPOU3BOTHOM IO HANPABICHUIO
Y TpaJIEHTA.
Monyns 8 Ip 30 KonTtponsHast pabota o Moayro 8 2 2 10 - KonTponpsHas pabora
«DyHKIIU «DyYHKIIMU HECKOJIBKUX EPEMEHHBIX» S no Teme «DyHKIUN
HECKOJIBKHX HECKOJBKUX
[EePEMEHHBIX) [EePEMEHHBIX)




®opMbl TEKYLEr0

Cxema pacyeTra UTOroBOro 6ajjia
(Cymma 6ayioB 1o BceM Y4eOHBIM MEPONPHUSATHIM, MPEAYCMOTPEHHBIM B Kypce + Oauibl 3a MOCENAeMOCTh + PE3ylbTaThl UTOTOBOTO
TECTUPOBAHUA), pa3aenéHHas Ha 2. K monydeHHOMY pe3yibpTaTy NpruOaBIstOTCS OOHYCHBIE OasUTbI.

Bun . KOHTPOJISA
Moayas (pa3aen)| yueoHo# Ha"MeHOBamfe TEM 3aHITHH Cemectp Obnem, banabl | UHTEepakTHB, 4.| (HAaHMEHOBaHHe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI0
Cpe/cTBa)
Monyns 8 Jg16 Okctpemym OHII. Hanbonpiiee u 2 2 - -
«DyHKITUU HaMMEHbIIEe 3HAYCHUE B 3aMKHYTOMH
HECKOJIBKUX o0nacTu.
MePEMEHHBIX»
Monynsb 8 Ip 31 KomnnokBuym no moayinsm 6-8. 2 2 15 - Konnoksuym 2 o
«DyHKUMHN TeMaM
HECKOJIBKUX «Heomnpenenennorit
MEePEMEHHBIX) WHTET P,
Nonanamarrrrr yir
Mopyns 8 Cp N3yuenune TeopeTnuueckoro Marepuana u
«DyHKIIUU BBITIOJTHEHUE UHIUBUAYATbHBIX 33JaHUN TIO
HECKOJIBKUX MOYJTIO 8.
[EPEMEHHBIX»
Ilcny Ilocemaemoctsb 2 0 10
IIp 32 Hrorosoe TecTpoBaHue 2 2 100 2 TectupoBanue
A [TpomexyTouHas aTTecTanus (IK3aMeH o 2 0,25
HAKONHUTEIbHOMY PEHTHHTY)
KonTtpois| Kontpons 35,65
bb bonycHble Oanibl (3a ydacTue B 20
KOH(DEpeHIMSIX, OTUMITHAIAX )
Hroro:; 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumumne "Beiciias matemaruka. [uddepeHnuanbHoe U MHTETPaTbHOE MCUUCICHUS
UCIOJIB3YIOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IMpPOBEJACHUE JEKIMH, MPAKTHUCCKUX 3aHSATHIA,
KOHTPOJIbHBIX Pa0OT, KOJUIOKBHYMOB, 9K3aMCHA);

TexHojorus nuddepeHirpoBanHoro oO0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IPUMEHEHHE Y4YEOHBIX 3JICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojaBaTelb U3jiaraeT OCHOBHbBIE, HanOoJIee CI0KHBIE MOHATUS TEMBI, & TAK)KE CBA3aHHbBIE C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIS BHITIOJTHEHUS] CAMOCTOATEIbHON PaboThlI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydYaroUmeMycsi HEOOXOAWMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJIEp:KaHUE
u3ydyaeMoil aucuuiuiiHel  "Beicimas  maremaruka.  JuddepenumansHoe uM - MHTETpalibHOE
ucuncneHus". JKemaTenbHO OCTaBIATH B pabOYMX KOHCIIEKTAX IOJISI, HA KOTOPBIX J€JIaTh MOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIoiaBaTels, HO 0€3 ero HemoCpeICTBEHHOTO Y4acTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B Xoze mOAroTOBKM K IPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBI M3YyYEHUIO Hauloyiee Ba)KHBIX M CJOXKHBIX TeM yueOHOMU
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHANIbHBINA. Pemenue 3aqau 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3ajmaud. PemieHue 3agad oOmpeneia€HHOrO THUMA HYXHO MPOJOKATh J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepiIeHNIO N3YyUEHUSI MOAYIIS IIPENIoAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PaboTy € LIEIIBI0
IPOBEPKH U OLIEHKU 3HAHUM M yMEHUI CTyIeHTOB. 3aJaHHsi KOHTPOJBbHOW pabOThl TOJKHBI ObITh
BBITNIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 000CHOBAHNE PELLIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. lIpu BBINOJHEHWM KOHTPOJIBHBIX pAabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIBHBIX
YCTPOMCTB M TraJI’)KETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAIIpaBJIEHHAss Ha MPOBEPKY U
OILICHMBAHME TEKYILEro yPOBHS 3HAHUH cTyneHToB. KouI0KkBHYM NMpOBOIUTCS B MUCbMEHHOM opme
2 paza B cemectp. [Ipy noAroToBKE K KOJUIOKBUYMY CTYAEHTBI JOJKHBI BHUMATEIbHO IIPOYNUTATh



KOHCIIEKTBI JIEKIIUI 110 IIPOBEPAEMBIM TeMaM. [Icrnonb3ys peKOMEHIOBaHHYIO JIUTEPaTypy, HAUTH
OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI, BBIJAHHBIC NpenojasareneM. [loTpeHHpoBaThCs B pEIICHUU
3a/1a4, U3YYCHHBIX HA IIPAKTUYECKUX 3aHATHUAX. lIpy BBITOJIHEHMM 3alaHMil KOJUIOKBUyMa HE
JIOITYCKAETCs] UCIOJIb30BAaHUE KOHCIIEKTOB JIEKIMH M NPAKTUYECKUX 3aHATUH, y4eOHbIX MOCOOuii,
CHPAaBOYHHUKOB U T.II., MOOMJIBHBIX YCTPOMCTB U TaJPKETOB.

IIpy nOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBI JICKIIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATYPY, IPOCMOTPETH
pELICHUsT OCHOBHBIX 3aJa4, PEUICHHBIX CAMOCTOSTEIBHO M HA NMPAKTHUYECKUX 3aHATHUAX, a TAKKE
COCTAaBUTb ITUCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIE HAa YK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
2 K-7 Kontposbhas padora 1 mo teme
"BBenenne B MaTeMaTUYECKUN aHAINA3
KoHntposbHas pabota 2 o Teme
5 K-7 "[IpousBoaHast GyHKIUU OTHOTO
HE3aBHCHUMOTO aprymMenTa. [Ipunoxenus
MIPOU3BOHOM "
KomnokBuym 1 o temam "BBeznenue B
5 K-7 MateMatuyeckuit ananuz", "lIponsBoanas
(YHKIIUU OJTHOTO HE3aBUCHMOTO
aprymenTa. [Ipunoxenus npon3BogHon"
5 K-7 KoHTtposbHas padota 3 o Teme
"HeonpenenenHplil uHTErpan’
5 K-7 KoHntposbHas padora 4 o Teme
"OnpenenéHuplii uHTErpa”
5 K-7 KoHntposbHas padora 5 o reme
"@YHKIIMN HECKOJbKUX MEPEMEHHBIX '
KonnokBuym 2 o remam
9 K-7 "Heomnpenenennplii uaTErpa’”,
"Onpenenéunsiii uaTerpan”, "OyHkunn
HECKOJIbKUX MEePEMEHHBIX"
2 IK-7 Bompocsr k 9x3ameny NeNe 1-63
2 ITK-7 Hrorosoe tectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KonTpoabHas padora 1 mo teme ""BBeenue B MareMaTHyeckKuii anaans"
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

1. IMoctpouTts rpadux GyHkuuu ) = X‘X —l‘

2. ITocTpouTh KPUBYIO I =1+ COS2¢

1

3. UccnenoBath Ha HEMPEPBHIBHOCTh (DYHKLUIO ) = X

4. Beraucnute npeaen lim

COS X —C0OS 2X
x—0 X sin 2x

) 3X . 2 5x+2
5. Beraucaure npegen lim| ——

X—00

3x+1

Bapuanr 2

1. IToctpouTts rpaduk GpyHkuuu Y = X2+ ‘X‘




2. IlocTpOUTB KPUBYIO I =1+ COS2¢

1
3. MccnenoBars Ha HEMPEPBHIBHOCTL GPyHKIHID Y = 2 **6

4. Berncomre npeen lim S08X = 083X
x>0 1—C0S5X

4x+1\""
5. Beruucnure npenen lim
x—n\ 4X —1

Bapuanr 3

1. TToctpouts rpaduk GyHkmun Yy = X‘X‘ +1
2. IlocTpouTh KpUBYIO I =1—sin 2¢

2
3. UccneoBars Ha HENPEPBIBHOCTh (PYHKIHIO )y =€ **3

4B im sin 3x
. DBIYUCIIUTC npe):[en T —
0 JYX+9-3

5X 2 2x+3
5. Beraucnure npenen lim| ——
x>x\ 5X —1

Bapuant 4

X
1. IlocTponTts rpadux GyHKnmn ) = g
x

2. [TocTpouTh KPUBYIO I = 2 + Sin 2¢

2
2
3. UccnenoBars Ha HEMPEPBIBHOCTH QyHKIMIO Y = 3+ 3

4B lim sin7x
. BIYUCIIUTEC HpGI[GJ'I N
x207 /X +49

_ (ex+3\"
5. Beraucnure npegen lim| ——
x—| 6X —1

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 1 BbIMONHAETCS CTYAEHTaMHU Ha MPAKTUYECKOM 3aHATUU 6, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipu BHINOIHEHUH KOHTPOJIBHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMaXKHbIMU HOCHUTENSIMU HHGpoOpManuu (KOHCIIEKTaMM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaM, Y4eOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3anpernieHo nojab30BaThCsl MOOMIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepun ouenku:

KonTponbHas paboTa cogepkuT 5 3aaHuii, KaKa0e 3aJaHre OlleHHBaeTcs B 2 Oaia.

2 Oamnma BBICTABIAETCS CTYACHTY, €CIM 3aJaHHe BBIMIOJHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOYJs; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MTOCTaBJICHHBIC BOTIPOCHI;

1,75 Gaina BbICTaBISIeTCSA CTYACHTY, €CITU 3a/1aHUE BBIIOIHEHO B 00bEMe oT 80 % u BbIIIIE;

1,5 Ganna BeICTaBIISIETCS CTYJIEHTY, €CITH 3aJIaHKuEe BBITTOTHEHO B 00bEMe oT 70 % 10 79 %

1,25 Gamna BBICTaBISIETCS CTYICHTY, €CIIU 33JJaHUE BBITOJIHEHO B 00bEMe 0T 60 % 1o 69 %



1 Gann BeICTaBIISIETCS CTYEHTY, €CIIM 33JaHHe BHIMOIHEHO B 00bEMe oT 50 % 1o 59 %
0,75 Gamna BeICTABISIETCS CTYJICHTY, €CIIM 3aJ1aHuEe BBITTOTHEHO B 00BbEMe oT 40 % 10 49 %
0,5 6amta BeICTABIIICTCS CTYJCHTY, €CITU 3aaHue BBIOIHEHO B 00béMe oT 30 % mo 39 %;
0,25 6amna BeICTABISIETCS CTYJIEHTY, €CIIM 3aJIaHuEe BBITTOTHEHO B 00bEMe oT 20 % 10 29 %
0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a1aHKe BHIOTHEHO B 006EMe Meree 20 %.

7.2.2. KonTpoJjbHas padora 2 o reme "'[IponsBoaHas GVHKIUHA 0JTHOT0 HE3ABHCHMOI'0

aprymenTa. Ilpuio:xeHusi npou3BoHOIM "
(HaumeHo8aHUe OYEHOUHO20 CPeOCmaa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1
Haiitu nepByto Mpou3BOAHYIO OT CIAEAYIOIUX (DYHKIIHIMA:

1) y= 2x +1+x+x2_
1-x* 1-x+x*'
2) y = x%sin X + 2x-€0s? X — 2sin X;

3) y = sin 2x- ctgg - COSX;

1
y arctg?/x |
5)y =3x%-Inx—x3
6)y = (x> +2x +2)*-e 2%
7)y = (cos x)*"X;

X241

8)y= (Inx)" ~;
9) {x=tgt; :

4)

y:0032 t.

10) x —y = arcsin x — arcsin y;

Bapuanr 2
Haiitu nepByto Npou3BOAHYIO OT CIAEAYIOIUX (DYHKIIHIMA:

1) y:\/x+\/§+§/§;

4

2) Y=,

)Y 3+4cosx

_ gx.,

3) y_s\/F1
1—x?

4 y=—""—;
arccos X

5)y = log® x*

6) yzl_esin23x X
7) y=(sin x)***,
8) y=(1+x)"™
X =arcsin t;
9) ;
y =+1-t*;

10) x2 —xy+y*=1.

Bapuanr 3



Haiitu nepByro npou3BOAHYIO OT CIEAYIOMUX (DYHKITHIA:

1) y=(i_—x;)—x\/m;

2) y:%sin3\/;—§\/sin5x :
3) y = sin(cos?(tg x3));

. X
4 = _[1—arcsin —;
)y ,/ 4

5

X

5 y=In ;

)y X°+2
3X'X3

6) y= :

)Y X+1

7 y=(nx)*;

8) y=(ctg x)*"*; u

9) X = ctg(2e‘) _
y=Intge'.
10) cos(xy) = ay;

Bapuanr 4
Haiitu nepByro Npou3BOAHYIO OT CIAEAYIOIUX (DYHKIHIA:

1
1) y=—212 13345
Y N2+ x?
2) y = (3 - 2sin x)*;
tgXx —Ctgx .
3 = = —
)y 5 Jx

4) y=arcsin®~1-x*;
5) y = In sin?(3+x);
5

6)y=5In5- > :
)Y c

7) y:(1+X2)arccos x;
8) y=(1+x) %

9) X = In(1+t2) _
y =t —arctgt.’
10) X2In(y?+1)=y; 1) 2y =—1+x%y?

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabota 2 BBIOJTHSETCS CTYACHTAMH Ha MpPAaKTUYeCKOM 3aHATHH 14, Ha
BBITIOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipy BHIMOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(OpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonTponbnas pabota cogepxut 10 3amanuii, kaxmoe 3a1anue omneHuBaercs B 1,5 6amna.

1,5 OGamma BBICTaBISETCS CTYACHTY, €CJIM 3aJlaHWE BBHITIOJIHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOYJs; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MOCTaBJICHHbIE BOIIPOCHI;



1,25 Gasna BeICTaBIsETCA CTYACHTY, €CIIU 33/1aHUE BHINIOJIHEHO B 00bEMe oT 80 % u BhIlIIE;
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe OT 65 % 1o 79 %
0,75 Gayna BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHNE BHIMTOTHEHO B 00BEMe oT 50 % 10 64 %,
0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3alaHUE BHIMOJIHEHO B 00BEME oT 35 % 110 49 %
0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMTOIHEHO B 00BEMe oT 20 % 10 34 %
(0 6ayI0B BBICTABIIACTCS CTYJEHTY, €CJIU 3aJlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.3. KoutpoJbHas padora 3 no teme '"HeonpeeneHHblii mHTErpaJt’
(HaumenosaHue OYEeHOUHO20 cpedCcmsa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

Haiitu HCONPCACICHHBIC NHTCIPAJIbI
f cosx dx

sin32x
2. [e ™™ dx

3. f -dx

x sinZlnx
3%dx

4.f
32%41

5 f x dx

) \/5+4xx—x2
6. [ x%In= dx
2

2dx
7 =
g_fd_x

6+cosx

9. s——

10.f

(x+3)2 5
x3-2x2+3x-3
—dx
x4+3x2
Bapuanr 2
Haiitn HeomnpeaeleHHbIE UHTETPaIbl
x? dx
1
5+x3
2. [ x cos(x? + 1dx
cosx dx
3./ et
1+ sin

4. f dx

x cos?Inx

f x dx
" ox2-6x+10
X
6. | arctg= dx
Jarctg?
7 Vx2-9
J——
dx
8. [— &
5+2sinx+3cosx

9 fw/4x—3 dx
Y Vax=3-6

x3+45
x*+5x2

10. [ —=dx

Bapuanr 3
Haiitu HeomnpeaeleHHbIe UHTETPalbl
1 f e*dx
" Va—e2x
2. [ x sinx?dx



3

3. [ x25*
x5dx
4 e
5 f x dx
Y VxZ46x+1
6. [ x*Indx dx

x%dx
7 o

8_f dx

5cosx+2sinx
f ?x—ldx
" oovx=1-8%(x-1)3

—x3-2x+2

10. | ————dx

x*+2x2

Bapuanr 4
Haiitu HeonpeeneHHbIE HHTETPAJIbI

x dx
L e

3=
Z.f%mxdx

3 J~cosV§dx
) Vx
f 2xdx
" sin22x

x dx
“fx224x+5
6. [ ——

sin?3x
V9—x2
7. ——dx
dx
8. | ——
J~3—2cosx
9~fV5x+2dx
" 3—/5x+2
x343x245

10. [ 22222y

x*+5x2

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabora 3 BhINONHSAETCA CTyJIEHTAaMH Ha NpakThuyeckoMm 3aHsatuu 20, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipu BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAThCA OyMa)KHbIMU HOCHUTENSIMU HHGpOpManuu (KOHCTIEKTAMHM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUaliaMu, Yy4eOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxaoe 3a1aHnue oleHuBaercs B 1,5 6amna.

1,5 OGamma BBICTaBISETCS CTYIACHTY, €CIM 3a/JlaHWE BBIMIOJIHEHO B TOJHOM 00BEME,
MPOCIIEKMUBACTCS YETKOE YCBOEHUE CTYICHTOM MarepHalia MOIyJsl; MOJHbIE, Pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,25 Gaina BeICTaBIsIeTCA CTYACHTY, €CIIU 33/1aHUE BHIOJIHEHO B 00bEMe 0T 80 % u BbIIIIE;

1 Gasut BBICTABISIETCS CTYJICHTY, €CJIH 3aJIaHUe BBIMTOITHEHO B 00BEMeE oT 65 % 10 79 %

0,75 Ganna BeICTaBISETCS CTYACHTY, €CIH 3a/IaHUe BHIMOIHEHO B 00BEMe oT 50 % 10 64 %;

0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3alaHUE BHIMOIHEHO B 00BEME oT 35 % 10 49 %

0,25 Ganna BBICTABIISICTCS CTYJCHTY, €CIIM 3aJ]aHKe BBITOJHEHO B 00bEéMe oT 20 % 10 34 %

(0 6amIOB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.4. KouTpoJabHas padora 4 no teme ""OnpeneJéHHbIi nuTerpas’




(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a]aHU

Bapmuanr 1

1. BeruucnuTh miomaas GUrypsl, orpaHuueHHON rpadukaMu GyHKIun Yy =+/X—2 , x=6.

2. Berurcauth UIMHy Ayrd KpuBoi r=3sing, 0<op</3.

3. Berunciuth 00b6EM Tea, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUYCHHON TpadukaMu
Gynkmii y=3sinX, y=sin X Bokpyr ocu OX.

4. HaliTi CTaTUCTUYCCKUN MOMEHT OJTHOPOAHOM TIaCTHHKH (o=1), orpaHnYeHHO# rpadukamMu

0 _ | x=3cost 0 Ox
KO . , Y=U OTHOCHUTCIIbHO OCH .
o y=2sint y

5. UeMy paBeH myTb, IPONUICHHBIA TOYKOM, MBHXKYIIEHCS MPSMOIMHEHHO CO CKOPOCTBHIO
V(t)= N1+ 2t (m/c), 3a iepBbie 5 CEKyH/I.

Bapuanr 2
X =+/2cost, y =2
y=242sint(y>2)

1. Beruucnuts miomaab GUrypsl, orpaHuueHHOM rpadukamu pyHKIHUN

2. BBIUMCIUTD AJTHUHY OyTH KPUBO# F=2C0S¢p, 0<@p< 4.

3. Beruncinuth 00bEM Tena, 00pa3oBaHHOTO BpallleHHEeM (DUTYpBI, OTPaHUYEHHOHN rpadukamMu
(GyHKIMI Y=COS X, y=C0S X Bokpyr ocu OX.

4. HaliTh CTaTUCTUUECKUI MOMEHT OJJHOPOAHOM IIIacCTUHKH (p=1), orpaHn4eHHoN rpaduxkamu
dynkuwmii y=In X, y=2In x orHocHuTenbHO ocu OX

5. Teno aBMXETCS MPSAMOJIMHEHHO CO CKOPOCTBIO v(t)=te‘3‘ m/c. HaliTu yTbh, NpOHAeHHBIN
TEJIOM 32 NIEPBBIE 3 CEKYHBI.

Bapuanr 3
1. Beraucnuts momasns GUTYpEI, OrpaHHueHHO# rpadukamu Gyrkmmii y=(x-2)%, y=4x-8.
3¢
. e V4 V4
2. Beraucuth auHy 1yrd KpuBod F=3e 4, — 5 <p< 5

3. Boraucnuth 066EM Tena, OrpaHHYEHHOTO TIOBEPXHOCTAMHU Z=X>+4y?, 7=2.
4. HaliTu cTaTUCTUYECKUH MOMEHT OHOPOIHON IIIACTUHKH (p=1), orpaHu4eHHON rpaduxkamu

dysxmmit y = XV9—x* , y=0, (0<x<3).
5. OnpenenuTh AaBICHUE BOJBI Ha BEPTUKAIBHBINA MPSIMOYTOJIBHBIN MITI03 C OCHOBaHHEM 10.m
Y BBICOTOU 6. ONIPEJENNUTh TAKXKE IABJICHUE Ha HUYKHIOKO MOJIOBUHY IILTI03a.

Bapmuanr 4
1. Beruncnaute miomaab (GUrypsl, orpaHuueHHON rpadguxkamu ¢yHKuuid Y =X+9-Xx, y=0,
(0<x<3).

. . V/d V/d
2. BeruncnuThb JUIMHY AyTu KpuBoi r=1-sing, — 5 <p<—.

6
3. Beruncnants 00b€M Tena, 00pa30BaHHOTO BpalleHUEM (PUTYpbl, OTpaHUYEeHHON rpadukamu
dyHKIMit y=- X?+5x, y=0 Bokpyr ocu OX.

4. HaliTu cTaTUCTUYECKUI MOMEHT OHOPOIHOM IIIACTUHKH (p=1), orpaHudeHHoON rpaduxkamu
2 2

y

byHKIMHA ? +XT =1, 0<x<2, 0<y<3 otHOcuTensHO ocu OX.



5. Beruuciauth paboTy, KOTOPYIO HEOOXOIUMO 3aTpPaTUTh, YTOOBI BBIKAYaTh BOIY W3 KOTJIA
nosrychepudeckor hopmbl, umeroriero paguyc R=10.u.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHS
KonrponbHast pabora 4 BBINOJIHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHH 26, Ha
BBINIOJIHEHUE paboThl OTBOAMTCS 2 4aca. [Ipu BeIOIHEHNH KOHTPOJIBHOW PabOThl CTYACHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Y4YeOHMKaMH, Y4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun omenkn:

KonTponbHas padoTa COASpKUT 5 3aaHMid, KaXKI0€ 3aaHie OIICHUBACTCs B 2 Oasuia.

2 Oamra BBICTABISICTCS CTYACHTY, €CIIM 3a/JlaHUe BBINIOJHEHO B TOJHOM 00BEME,
MPOCIICKUBACTCS YETKOE YCBOCHUE CTYIIEHTOM MaTepuaia MOJYJIsl; TIOJHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,75 Ganna BbICTaBISE€TCA CTYEHTY, €CIIM 3aJJaHUE BBINOJIHEHO B 00bEMe 0T 80 % u BblIIIIE;

1,5 Gayma BBICTaBISCTCS CTY/ACHTY, €CIIH 3a/IaHUe BHIMTOTHEHO B 00BEMe oT 70 % 10 79 %

1,25 Ganna BhICTaBISETCA CTYEHTY, €CIIM 3aJJaHUE BBIIIOJIHEHO B 00bEMe 0T 60 % 110 69 %

1 Gan BeICTaBIISICTCS CTYIEHTY, €CIIH 33JJaHHE BHIOIHEHO B 00BbEMe oT 50 % mo 59 %

0,75 Ganna BrICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 40 % 10 49 %

0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CIIM 3aJjaHue BBITOJIHEHO B 00béMe oT 30 % mo 39 %;

0,25 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 20 % 10 29 %

0 GayTOB BBICTABJISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOTHEHO B 00BEMe Meree 20 %.

7.2.5. KonTpoJabHuas padora 5 mo reme ""OYHKINH HECKOJILKHX MEePEeMEHHLIX "'
(naumenosanue oyeHoUHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
1.Haiitu % st GYHKIHIL: Z =+/2Xy+ Yy’ +5
X

2.Haiitu % nns Gynkuuit: z = Cos’ (X2 + yz)

0°x
3. Haiitu v st pyskun Z =In (3y2 +2X).
X
., 07 01 .
4. Haiitn x U — ans QyHKUIUM arcsin xyz+2x—-3y+4z=0.
X y
. dz _ Xy’ —cinZt v=rac2
5. Haiitu P ¢byHkun Z =€ , Tre X=sIn‘t, y=cos-t.
. dz o dz 3,2 ., 12y3 _[xy v=2
6. Haiitn — u — s yskmun Z =U°VS +U°V° rge U=4/XY  V=—
dx = dy y
7. BBI4HCINTS IPHOIMKEHHO ¢ TTOMOIIEI0 quddepennuana Brpakenne /8,94 - (1,02)%1.
2 2 2
z
8. Hanncatp ypaBHEHHE KacaTeIbHOMN MJIOCKOCTH U HOPMAJIM K IOBEPXHOCTH i + y? + e 1

B Touke M, (O; 0; 3).

9. Haiitu skcTpeMyMbl GyHKIIUU Z :%X?’ +§ y2—4x+y.



y
10. Hatitn % it QyHKUMN: Z = XeX
X

Bapuanr 2
1.Hatitu % Ut QyHKIMN: Z = w/3X2y+ y+1
X

2.Haiitn % st QyHKIUAK: Z = Sinz(x2 + yz)

3
X
3. Haiitu ;axz it Gpyaknun Z = In (5X+ yZ).

4. Haiitn 2—2 " 2—2 uist QYHKIME arccosXyz—2x° +2y—3z2=0.
X y

2 2 .
5. Haiitu % st GyHKn 2 = IN(X“ +Y°), rne x=sin%, y=C0s2t.
d dz
6. Haiitu d_)z( u @y 1 yHKIMU Z = ulvZ +udv3 e U=InXx, v=In(2x+3y).

7. BeIYMCIUTh IPHOIMKEHHO ¢ TOMOIIBI0 auddepeniinana BeipakeHue + 4,04 -(1,01)%%.

2 2 2
8. Hamucath ypaBHEHUE KacaTeIbHOM INIOCKOCTH U HOPMAJIH K TOBEPXHOCTH % + y? + ZZ =1
B TOYKE MO(O; 0; 2).
9. Haittn sxcTpeMyMbl yHKIn Z = X° +12y° —12x—48y +64.
y
10. Haiitu % i QyHKIUR: Z = XeX
X

Bapuanr 3
1.Haiitu % st QYHKUHIL: Z = /4XYy" — X+ 2

X
2.Haiitu 2 nnst pynkumii: z = Cos? X

oy 2y
0° Jx

3. Haittu TUIS Kiun Z =eV

yox dyH

., 07 01 2 2
4. Haiitn ™ " v st GyHKknuu Z2° +2Yy° —3x—arctgxyz=0 .
X y

5. Haiitn % st yHKIUU Z = 3\/x2 + y2 , TIe X=Sin2t, y:COSZI.

d dz —
6. Haiitu d_)Z( " d_y it Gyakoun Z = U2V +Uu V2 , TIIE u= th V= Ctgxy_

7. BeIaucIuTh NpUOIMKEHHO ¢ MOMOIIBI0 TUddepeHIraia BeIpakeHue /3,98 -(1,03)3%8

2 2 2
. z
8. Hanucatp YPaBHCHUEC KaCaTCIbHOU INIOCKOCTH U HOpMAJIX K IIOBEPXHOCTH — + y? + I =1

B Touke M, (O; 3; 0).
9. Haiftu skcTpeMyMbl yHKIMH Z =2X° +3y* —6X+12y +52.

2 A x+y?

10. Haiitu % i QyHKUmi: Z=X"€
X



Bapuanr 4

1.Haiitu % st yHKImit: Z =4/5x°y? +y -8
X

2.Haiitu % nns gyskmii: z = Cos’ ZL

X

3
f+3x

. X
3. Haittu P s Gynkoun Z =eY’
X

4. Haiitn Z—Z u S—Z mns pynkmuu arcetgxyz—3x* —y? +2z=0.
X y

5. Haiitu % st ynrkmn 2 =sin(x? + y?) |, rae Xx=sin’t, y=cost.
d 2
6. Haiitu % u d—; 1 GYHKLIUU z=u?v +u Vz,rﬂe u :exy, v=e*
4,01
(1,92)% +(3,08)
2 y2 ZZ

8. Hammucats YpaBHCHUC KacaTeJIbHOM IIIOCKOCTH U HOpMaJIHU K ITIOBEPXHOCTH E + T + I =1

7. BeraucauTh NpUOIMKESHHO C IIOMOIIBI0 Tud depeHIrana BhpakeHue

B TOYKE MO(O; 2 O).

3 67

9. HaiiT 5KCTpeMyMbl GyHKIMH 7 =—2X° + % y® +12x -4y — 3

10. Haittu % it GyHKIUR: Z = (X2 + yz)ln (X2 + yz)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabora 2 BBINIOJHIETCS CTyACHTAMH Ha TpakTudeckoMm 3aHstuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 4aca. [Ipu BBINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
M0JIb30BAaThC OyMaXKHBIMU HOCHUTENSIMU HH(poOpManuu (KOHCIIEKTaMM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMM MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu oneHku:

KonTponbnas pabota cogepxut 10 3amanuii, kaxaoe 3a1aHue olleHuBaeTcs B 1 Ga.

1 Oamnm BBICTaBISICTCS CTYACHTY, €CIM 3aJaHWE BBIIOJIHEHO B IIOJHOM OOBEME,
IPOCIIEKUBAETCS YETKOE YCBOCHUE CTYIEHTOM MaTepHaja MOJYJIs; MOJHbIEe, pa3BEPHYThIE OTBETHI
Ha BCE TIOCTABIICHHBIE BOITPOCHI,

0,75 Ganna BBICTABIISIETCS CTYJICHTY, €CIIM 3aJlaHKe BBITOJIHEHO B 00bEMe oT 80 % U BhIIIIE;

0,5 6ayuta BEICTABIIIETCS CTYJCHTY, €CITH 3aJJaHKe BBITIOJHEHO B 00B&éMe oT 50 % 10 79 %

0,25 Ganna BBICTaBIISIETCS CTYCHTY, €CIIM 3aJjaHKe BBIOJHEHO B 00bEMe oT 20 % 110 49 %

0 GayTOB BBICTABJISACTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe MeHee 20 %.

7.2.6. KomiokBuymM 1 mno Temam '"BBegeHue B MareMaTHYecKHMil aHAJu3'"',

"TIpousBoaHasi GYHKIHU OJHOT0 He3aBHCUMOro aprymenTta. Ilpujioskenust npou3BoaHoM"
(HaumeHOBaHUE OYEHOYHO20 CPedCHsa)

Bonpocsl k KoLIOKBHYMY 1
1. YUro takoe Qynkuusa? Ilpumep. CrnocoObl 3amanust ¢yHkumu. OO0nacTb ompeaereHus

byakuuun. ['paduk GyHKIIN
2. Obparnas ¢pynkuus. [Ipumep



3. Cnoxnas ¢pynkuus. [Ipumep

4. OCHOBHBIE XapaKTEPUCTUKU (PYHKIIUU

5. OcHOBHBIE 37IeMeHTapHbIe (YHKINU U UX rpaduku. DnementapHas Gynkuus. [Tpumep

6. [Ipenen GpyHKIIMU B TOUKE

7. BeCKOHEYHO MaJIble B OECKOHEYHO OOoJbIINe (PYHKIIUH, CBSA3b MEXTy HUMH

8. CBoiicTBa OECKOHEYHO MaJIbIX (PYHKITUH

9. DkBHBaJICHTHBIE OECKOHEUHO MaJIbIe

10. Ces3p Mexay pyHKIHEH, €€ mpeaeroM U 0ECKOHEYHO MaJIoN (YHKIIHEH

11. ITpenen pyHKUIUU IPH X—>00

12. OcHOBHBIEC TEOPEMBI O TIpeIeIax

13. CpoiictBa npenenoB GpyHKIHMA. 3aMedaTebHbIe IPEeIbl

14. HenpepbiBHOCTH (pyHKIMH B Touke. CBOMCTBA (PYHKLMH, HEIPEPBIBHBIX B TOUKE

15. Teopema O HENMPEpPHIBHOCTH DSJIEMEHTApHOW (YHKIMH W €€ HWCIIOJIb30BaHHE MpU
BBIYUCIICHUH [IPEIEIIOB

16. CpoiicTBa (hyHKIMIA, HETIPEPHIBHBIX HA 3aMKHYTOM HHTEpPBaJje

17. Touku pa3psiBa PyHKIUU U UX KIACCHPUKALUS

18. Yro Takoe mpousBoaHas pyHkimn. KakoB ee reoMeTpruecKuii CMbICT

19. IIpouzBosaHas CyMMBbl, IPOU3BEEHHS, YaCTHOTO ABYX (pyHKIMit. [Ipon3BonHas cioxHON
¢yukuuu. [pumep

20. Tabnuia mporU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX QYHKIIUT

21. Yro takoe nuddepenuman Gynxmnun. @opmyiia ero BEIYUCICHUS

22. Tabnuua nuddepeHIranoB OCHOBHBIX. SJIEMEHTAPHBIX (PYHKIIHIA

23. Ucnonp3oBanue auddepeniuana B MpuOIKEHHBIX BEIUUCIEHUIX. [Ipumep

24. TIpousBoansie U qudGepeHIraIbl BRICIIUX TOPSIKOB

25. HeoOxomumble ¥ JOCTaTOYHBIC YCIOBHS BO3pacTaHUs M yObIBaHUS Tu(QepeHIrpyeMont
byHKIIUN

26. Yto Takoe sKkcTpeMyMmbl (min W max) QyHKuH. KakoBel HEOOXOIMMBIE YCIOBHUS
CYIIECTBOBaHMS HKCTpEMyMa

27. locTaTouHbIe yCIOBHE CYIIECTBOBAHUS Min U max

28. Teopemsl Pous, Jlarpanka, Komm

29. [IpaBuna JlonmuTans pacKpbITHs HEONIPEIEIeHHOCTEH

30. ®opmynsl Teiinmopa u Maxknopena ans ¢yHkuuu f(X) M UX HCHOIB30BAHUE TS
BBIUMCJICHUM 3HaUE€HUN (QYHKIMH C 3aJaHHOW TOYHOCTBHIO

31. IloHATHE BBIMYKJIOCTH W BOTHYTOCTH Tpaduka QyHKIuM B Touke. HeoOxonumselie u
JIOCTATOYHBIE YCIIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpadpuka GyHKIMH B TOUKE

32. Touku nepern6a rpaduka GyHKIUHU. Y CIOBUE CYIIECTBOBAHUS TOUEK Nepernda

33. Acummrotel Tpaduka (yHKImH. BeprukameHeie acumnToThl. [IpmMep. HakmonHbie
aCUMIITOTBI, KaK ux Haitu. [Ipumep

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

1. CniocoOw1 3a1anus GyHKIUH, TOCTOMHCTBA M HEJJOCTATKU.

2. Chopmynupyiite onpeaeneHust OAHOCTOPOHHHUX IPeesIoB PYHKIUU

3. Hamumute SKBUBaJICHTHBIE QYHKIMA 115 GYHKIHIA Sin X, COS X, tg X, arcsin X, arctg X npu
X—0.

4. CymectBytor ju f(3-0) u f(3+0), ecnu f= | 3-Xx |/(3-X)? CymectByet nu nipenen f(x) mpu
X—3?

5. JlaiiTe onpeneneHrne OECKOHEYHO Maion (QYHKIMH MPU X—a, X—o0. [IpuBeauTe mpumMepsl
Takux QyHKIUH

6. ['eomeTpuuecknii CMBICT TPOU3BOAHON (DYHKITHH.

7. IlpousBoHast MPOU3BEACHUS ABYX (DYHKIIHA.



8. Tabnuna nudpepeHasoB OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIA.

9. [IpousBoaHbIe BEICIINX MOPSAAKOB. [Tpumepsr.

10. Yro Takoe Touka MakcumMyMa (yHKIHH. KakoBbI HEOOXOIUMBIE YCIOBHUS CYIIECTBOBAHMS
MaKcuMyMma

Bapuanr 2

1. Chopmynupyiite onpeneneHus npenaena GyHKIUN B TOUKE.

2. Kakue To4Kyu Ha3bIBAIOTCS TOUKaMH pa3pbiBa (PyHKIUU.

3. Yto Takoe ¢pynkuus. [Ipumep.

4. Kakue (pyHKIIMY Ha3bIBAKOTCS DJIIEMEHTApPHBIMU ?

5. Jaiite onpeneneHre 6€CKOHEYHO Majol (GyHKLIUU Mpu X—a, X—oo. [IpuBeaure npumeps
TakuX (PyHKITUH.

6. [IpousBoaHast GyHKIMH 3aI1aHHON IMTapaMETPUICCKH.

7. Teopemsl Jlarpanxa.

8. IIpaBuina Jlonurans packpeiTusi HeonpeaeaeHHocTel (oo/o0). ITpumep.

9. ®opmyna Maxknopena s pyukuuu f(X). [Mpumep s yHkiwmii €°.

10. [NonsTue BorayrocTH rpaduka GyHKIUU B ToUuke. HeoOX0aumple 1 JOCTaTOUYHBIC YCIOBUS
BOTHYTOCTH

Bapuant 3

1. OcHOBHBIE 37IeMEHTapHbIe (PYHKIMU U UX TpapUKH.

2. CriocoObI 3a1anus (GyHKIUHU, TOCTOMHCTBA M HEJJOCTATKH.

3. Hamuiute S5KBUBaJICHTHBIC GYHKIMK 111 GYHKIHMIA SiN X, COS X, tg X, arcsin X, arctg X mpu
X—0

4. 3anumure 1 n 2 3ameuarenbHble npeaensl. [Ipenensl ¢ KakuMu TUIIAMU HEOIIPENEIEHHOCTH
MO’KHO BBIYMCIIUTB C UX TTOMOIIbIO?

5. CpoiicTBa QyHKIMH, HENPEPHIBHBIX B 3AMKHYTOM MHTEpBaJe

6. JlaTh onpeneneHne Npou3BOTHON (PYHKIINH.

7. IlpousBoHast yactHOro ABYX (pyHkiwmii. [Tpumep.

8. Tabmua MPOM3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIINH.

9. Yro Takoe nuddepenuunan GpyHKIUN.

10. HeoOxonuMmBbIe U TOCTaTOYHBIE ycIoBHs yObiBaHus AuddepeHunpyemMoit GyHKInu

Bapuanr 4

1. Yto Takoe BeIMYMHA, U KAKOH OHA MOXKET OBITh?

2. Chopmynupyiite onpeaeneHns OJHOCTOPOHHUX TPeaesoB (YHKIIHH

3. Kakue TOukM Ha3bIBalOTCS TOUKAMM pa3pbiBa (QYHKIIMU

4. Ha3oBuTe BO3MOXKHBIE CITy4au BBIUMCIICHUS MPEIEITIOB OKA3aTeIbHO-CTENEHHBIX (YHKITHI.
[TpuBeauTe mpuMepsl 3-X TUIIOB HEONIPEIEIEHHOCTEH I TaKuX (QyHKIIMN

5. ChopmymnupyiiTe onpeereHue HeNPepbIBHOCTH (GYHKITUU B TOUKE

6. IIpou3BogHBIE BHICIINX MOPSAIKOB (DYHKIIMI 3aJaHHBIX TApaMETPHUUECKH.

7. Packpertue Heonpenenernoctei (0°). [Tpumepsr.

8. Touku neperuba rpauka GyHKIHUU. Y CIOBUE CYIIECTBOBAHUS TOUEK Mepernda

9. Muddepenmman 2-oro nopsaka f(X), kak ero HauTH

10. PackpeITHe HeonpeaenennocTeit (co0). Ipumep

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnnokBuym 1 mpoBOAMTCS Ha MPAaKTHYECKOM 3aHATHH 15 B BUJIE MUChMEHHON pabOThI, HA
BBHITIOJTHEHHE PabOThl OTBOIUTCS 2 yaca. Ha KOJUIOKBHYMe HE JIOMyCKaeTcs UCTIOIb30BaHUE KAKUX-
anb0 CHpaBOYHBIX MAaTepUaioOB, KOHCIEKTOB JIEKUUH W MPAKTUYECKUX 3aHATHH, MOOMIbHBIX
YCTPOMCTB, FaJKETOB.



Kpurepum oueHku:

Konrponsnas padora cogepxut 10 3ananmii, kaxmnoe 3aganue oueHuBaercs B 1,5 6amna.

1,5 Oamra BbICTABISCTCS CTYICHTY, €CJIM 3aJaHUC BBINOJHCHO B IIOJHOM 00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOGHUE CTYACHTOM MaTepHualia MOJYJIS; MOJIHEIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gana BeICTaBIseTCA CTYACHTY, €CIU 33/1aHUE BHIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

1 Gay BBICTaBISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe OT 65 % 1o 79 %

0,75 Gayna BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHNE BHIMOTHEHO B 00BEMe 0T 50 % 10 64 %,

0,5 Gayia BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BHIMOJIHEHO B 00BEME oT 35 % 110 49 %

0,25 Gaya BBICTABISETCS CTYACHTY, €CIH 3a/IaHKe BHIMOIHEHO B 00BEMe oT 20 % 10 34 %

(0 6ayI0B BBICTABIICTCS CTYJCHTY, €CIIU 3aJlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.7. Koaaokeuym 2 nmo temam ''HeonpeneaéHubiii muterpat’’, ""OnpenenéHHbII

uHTerpat’’, ""OyHKINH HECKOJbKHX HepeMeHHbIX "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Bonpocs! Kk KOLJIOKBHYMY 2

1. ITepBooOpa3nas u HeomnpeneaeHHbId nHTerpai ans Gpyukuu f(x). [Ipumepst

2. CBoiicTBa HEONPEACTCHHBIX HHTETPAIOB

3. Tabnuna HeonpeIeIeHHBIX HHTETPAIOB

4. VlnterpupoBaHue 3aMeHOU riepemeHHo. [Ipumep

5. UnTerpupoBanue no yactaMm. [lpumep. Kakue nHTerpaisl BBIYUCISIOTCS STUM METO0OM

6. [Tpocreitmme apodu 1,2,3,4-oro Tuna, nHTErpUpoBanue apodei 1,2,3 Tuma

7. WHTerpupoBaHue palMOHANbHBIX (PYHKIUN. (MpEACTaBIEHUU HEMPAaBUIBHOW IPOOHO-
panuoHaNbHOW (YHKIMHM B BHUAE CYMMbl MHOTOWIEHAa W MpPaBWIBHON ApOOHO-pallMOHAIBHOMN
GbyHKIINH; TeopeMa O MpeCTaBICHUN TPaBUIbHON APOOHO-pAIlMOHATEHON (PYHKIIUY B BUJIE CYyMMBI
MPOCTEUIINX APOOEH).

8. nTerpupoBaHue TpUrOHOMETPUYECKUX (DYHKIINUH

9. UHTerpupoBaHue nppanuoHaIbHBIX (QYHKIIHA

10. Yro Ha3bIBarOT HWHTETpadbHOW cymmoil (yHKIMH, 3agaHHOW Ha oTpe3ke? Kak ee
cocraButh? [Ipumep

11. Yro Takoe onpeneneHHbli nuTerpan? Kakos ero reoMeTpruueckuii CMbICI?

12. CpoiicTBa omnpeneneHHoro HHTerpana

13. TlpousBogHass OT ONpEIENCHHOIO UWHTerpajga mo BepxHeMy mnpeneny. CBs3b
OIpeIeNIEHHOr0 UHTErpaja U NepBo0Opa3HOI OT MOJUHTETPaIbHON PyHKINU

14. ®opmyna HeroTrona-JleiOHuUIA 1711 BBIYMCIEHUS ONPENEICHHOI0 HHTETpajia U yCIOBHE
€€ UCII0JIb30BaHUs

15. 3amena nepeMeHHOH B OIpeIeIEHHOM HHTErpasie

16. MaTerpupoBaHue 1Mo YacTsM B ONpEeICHHOM HHTETpale

17. Beruucnenue riomanei miockux (GUryp B MPSMOYTOJbHBIX KOOPAUHATAX C TTOMOIIBIO
OTpeieIEHHOr0 UHTEerpaia

18. Beruucnenue iomaay ceKTopa B MOJIIPHON CUCTEME KOOPAWHAT

19. Beruucnenue JUIMHBI AYTH KPUBOW B TIPSIMOYTOJIEHOM CHCTEME KOOPIMHAT

20. Beruucnenue oobema Tena Mo oMM MOMePeYHbIX CEUeHU I

21. Berauciienne o0beMa Telia BpalleHHs ¢ IIOMOIIBIO OTPE/ICIICHHOTO HHTETpajia

22. YacTHbIe MPOU3BOAHBIE OT CII0KHON (YHKITMH HECKOIBKUX MEPEMEHHBIX

23. YacTHbIe MPOU3BOAHBIE OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 33/IaHHON HESIBHO

24. Yactueie npousBoaHble Bbicmux mopsakoB OHII. CmemanHble MPOU3BOIHBIE U HX
CBOMCTBO

25. luddepennnans Beiciux nopsiaxkos GHIT

26. KacarenbHas INIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH



27. Uro Ha3bIBAlOT TOYKOW MakCUMyMa (YHKIHMHM HECKOJBKUX MepeMeHHBIX. KaKoBbI

H606XOI[I/IMI>IG YCIO0BHUA CYHIECTBOBAHWA TOUEK MaKCUMYyMa

28. UYrto Ha3BIBAIOT TOYKOM MHHMMYyMa (YHKIHUH HECKOJIbKUX NEpEeMEHHBIX. KakoBbI

H606XOI[I/IMI>IG YCI10BUA CYHIECTBOBAHUA TOYEK MUHUMYMa

29. JlocTaTouHble YCIOBHS CYLIECTBOBAaHMS MHUHUMYMa M MaKCUMyMa (YHKLIUHU JBYX

NEPEMECHHEBIX B CTaHHOHapHOI;'I TOYKEC

30. YcnoBubi 3kcTpemyM. Muoxutenu Jlarpamka. @ynkmms Jlarpamxa. Kak Haiitu

YCIIOBHBIN SKCTPEMYM

TunoBble npuMepsbI 3aJaHNIH

BapuanTt 1

BOoo~NoOR~WNE

0.

Uro Ha3bIBAIOT MHTErpaIbHON cymMmMon GpyHkimu f(X), 3amanHoii Ha oTpeske [a,b]?
CBolicTBa ONpeAeIeHHOro HHTEerpaia

Kax BBIYMCIIATE ONIPEAEIEHHBIN HHTETPal

Beruucnenue miomazei miockux Guryp B IpsSMOYTOJIbHBIX KOOpIUHATAX
Brrunciienue miomaamn ceKTopa B MOJAPHONM CUCTEME KOOPAUHAT

Jatp onpenenenue GyHKIUN IBYX nepeMeHHbIX. [Ipumepsl

Kak Haxoz4T yacTHbIe IPOU3BOIHbIE (PYHKIIMN HECKOJIBKHUX NEepeMeHHbIX. [Ipumep.
YTo Ha3bIBAIOT TOUYKOM MaKCUMyMa ()YHKLUU HECKOJIBKHX MEPEMEHHBIX
KacarenpHast INIOCKOCTh U HOPMAJIb K IIOBEPXHOCTH

JlocTaTouHble yCI0BHUs CYIIECTBOBAHUS MaKCUMyMa (DYHKILIMH JIBYX IIEPEMEHHBIX B
CTallMOHAPHOU TOYKE

Bapuanr 2

Hw

©CoNo O

10.

Kax coctaBuTh HHTErpanbayto cymmy st pyukimu f(X). [pumep

®opmyna Herotona-JIeiiOHMIIa 17151 BEIYMCIICHUS OTIPEACIICHHOT0 HHTETpalla U yCIIOBUE €
MCIIOJIb30BaHUs

Boruncnenue oobema Tena o 1miomasM MoMepeuHbIX CeUeHnn

Hecob6cTBeHHbIE HHTErpalibl ¢ 0ECKOHEUHBIMU NpesenaMu. Kakue U3 Hux Ha3bIBaloT
CXOIAMMMHUCS, Kakue pacxoasmumucs? [Tpumepst

3aMeHa IEPEMEHHHOM B OIIPE/IETICHHOM HMHTETpaiie

Jatb onpenenenue QyHKIUU Tpex nepeMeHHbIX. [Ipumepbl

Yo Ha3pIBAE€TCS YACTHBIM MpHpaIieHueM (yHKIIMH HECKOJIbKUX MEePEMEHHbBIX

UTto Ha3bIBAIOT TOYKOM MUHUMYMa (PYHKIIMHM HECKOJIBKUX MTEPEMEHHBIX
JlocTaTouHble yCI0BUS CYIIECTBOBAaHUSA MUHUMYMa (DYHKIIMH BYX IT€PEMEHHBIX B
CTallMOHAPHOW TOYKE

YacTHble TPOU3BOIHBIE OT CIOKHON (PYHKIIMH HECKOJIBKUX MePEMEHHBIX
z=f(u,v) tme u=u(x,y) ; v=v(X,y)

Bapuant 3

N~ WNE

©

KakoB reoMeTprueckuii CMbICI ONPEAEIEHHOTO NHTErpana?

[To xakoil popmysie BHIYUCISAIOT ONPEIEICHHbIN HHTErpal

Kak BbIUMCIUTH MJI0MIA (b TNIOCKON (PUTYpHI C TOMOIIIBIO ONPEAETICHHOTO HHTerpaja?
CBolicTBa ONPENEIECHHOr0 HHTETpaia

Brruncnenue o6bema Tena BpalieHus ¢ IMOMOIIbIO ONPEeICHHOI0 HHTerpasa

Jatb onpenenenue GyHKIUU N nepeMeHHbIX. [Iprumepsl

Yo Ha3bIBAETCS YACTHOM MPOU3BOJHON (PYHKIIUM HECKOJIBKUX MEPEMEHHBIX

KakoBbl HEO0X0AUMBIE YCIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MMHUMYMa (yHKIIUU
HECKOJIBKUX ITEPEMEHHBIX

YacTHble IPONU3BOIHBIE OT CI0KHOHN (PYHKIIMH HECKOJIBKUX NTEPEMEHHBIX

z=f(xy), tme x=X(t); y = y(t)



10. locraTouHble YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa (DYHKIMH JBYX EPEMEHHBIX B
CTallMOHAPHOM TOYKE

Bapuanr 4
JlaTp ompenenenue onpeaeNeHHOTo HHTErpaa

2. Kax BbIYncIuTh 00HEM Tela, €CJIM U3BECTHBI IJIOIMAAN €T0 MONEPEUHBIX CCUCHNH
IUIOCKOCTSIMU, NIEPIIEHAUKYIApHBIMI ocu OZ

3. ®opmyna Herorona-JleiiOHuIa 115t BEIYMCICHUS ONPEICICHHOTO HHTErpajia u yCIIOBHE e
UCTIOJIb30BaHUS

4. HecoOCTBEeHHBIC HHTETPANIBI OT (GYHKIMH UMEIOLIeH pa3pbiB 20ro poaa. Kakue uHTErpasst

Ha3bIBAIOTCS CXOIAIIMMUCS, KAKHE PACXOIAIIUMUCS

Kaxk BBIYMCINTD IO/ CEKTOPA B OISIPHOI CUCTEME KOOPIHMHAT

Uto Ha3BIBAIOT 00JACTHIO ONpeIeeHus (YHKINU HECKOIBKIX MEePEMEHHBIX

YTo Ha3bIBAIOT MOJIHBIM MPHUPAICHHEM (PYHKIIMU HECKOJIBKUX MIEPEMEHHBIX

B kakux To4kax (yHKIUS HECKOIBKHX MEPEMEHHBIX MOXKET UMETh IKCTPEMYMBI

YacTHbIe TPOU3BOIHBIE OT (DYHKIIUH HECKOIBKUX EPEMEHHBIX, 3a/IaHHON HESIBHO

10. JlocraTo4HBIE YCIOBHS OTCYTCTBHUS IKCTpEMyMa (PYHKIIMH IBYX TIEPEMEHHBIX B
CTaIMOHApHOH TOYKe

=

©CoNo O

Kpartkoe onucanue u perjJiaMeHT BbINOJTHEHHSA
KomnokBuym 2 mpoBoAUTCS Ha IPAKTUYECKOM 3aHATUH 31 B BUE MUCbMEHHOM paboThl, Ha
BBINOJIHEHHE Pa0bOThl OTBOAUTCA 2 yaca. Ha KoJulokBHyMe He IOMYyCKaeTcs MCIOJIb30BaHUE KaKuX-
aub0 CIpaBOYHBIX MAaTEpUAIOB, KOHCIEKTOB JIEKIUH U MPaKTUYECKUX 3aHATHI, MOOMIJIbHBIX
YCTPOMCTB, I'aJKETOB.

Kpurepun onenku:

Konrtponsnas padora cogepxut 10 3ananmii, kaxmoe 3aganue oneHuBaercs B 1,5 6amna.

1,5 OGamna BbICTaBAs€TCS CTYIEHTY, €CIM 3aJjaHWE BBINOJIHEHO B TIOJHOM OOBEME,
MPOCIISKUBACTCS YETKOE YCBOCHUE CTYIEHTOM Marepuajia MOIYJIs; TIOHbIEe, Pa3BEPHYTHIE OTBETHI
Ha BCE MIOCTaBJIEHHBIE BOIIPOCHI,

1,25 Gaia BeICTaBISETCS CTYACHTY, €CITU 33/1aHUE BHITIOJTHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHE BBINOJIHEHO B 00bEMeE OT 65 % 110 79 %

0,75 Gaya BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHNE BHIMTOIHEHO B 00BEMe oT 50 % 10 64 %,

0,5 6amna BeICTaBNIACTCS CTYJACHTY, €CITU 3aJ]aHKe BBITIOTHEHO B 00b&Me oT 35 % 10 49 %

0,25 Gaya BBICTABISETCS CTYACHTY, €CIIH 3a/IaHUe BHIMTOTHEHO B 00BEMe oT 20 % 10 34 %

0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00béMe MeHee 20 %.

7.2.8. UTOroBoe TeCTHPOBAHUE

(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUI

Moayab Ne 4. Beenenue B MaTeMaTHYeCKUI aHAJIN3
1. Kakast u3 QyHKIHI SIBIISIETCS HEUETHOM, €CIIH. . .

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(X)=
= -f(x)

i 2
2. UccnenoBaTh Ha YETHOCTh WJIM HEYETHOCTh PyHKIMIO ) = X+ SIN™ X — 3{/;



Ortser:

3. Haiitu nepuon yHkuuu f(x)= 3cosé —sin6x...

1 2 3 4 5
107 7 107° z 107
3 3 6 3
4. Kakoii U3 HIKENEPCUUCICHHBIX MTPEJIEIOB CBOANUTCS K IEPBOMY 3aMeUaTeIbHOMY Mpeey:
1 2 3 4
) n i arcsin x 1 ! 1\
im [F0OF = im 100] | 550 7 | i) =e | (102 ) -
X—>Xg X—>Xo n—0 X—00 X
5x+2
5. Beraucnure npenen lim (3)( — 2)
x—=o| 3X+1
1 2 3 4
e’ e’® 5 -5
- i 3x? —4x+1
. Beruncnure npegen  lim———...
peret T 3 J27x
3
2 3 4
0 2 2 o0
3 9
. iim X3 +2x% — 3x
. Berunciure npegen —
PRI oL X% —3x+2
1 2 3 4
-4 4 o0 -0
8.B l b —xf
. bBIYUCIINTEC ITPCICT m-——...
e X 11
1 2 3 4
0 1 L o0
2 4
n(3)
9. Beruucnute npenen  |im §
1 2 3 4
0 2 = 0
3 4

. COSX—C0S2X
10. Beraucnure npenen lim—————=2
x>0 Xsin2X



Ortser:

1
X

-0 Xtg9x

Ortser:

arcsin’® x
11. Beruucnure npenen Ilm[ j

B lim 2tg(x+5)
BIYUCINTEC IIPECACII
P s Jorx -1

Ortser:

13. Beraucnute npeaen |im (3)( ki 2]

nowo\ 4X+1
1 2 3 4
0 00 1 e’
e 2
X—1ecm—-1<x<?2
14, Haiinute Touku paspsiBa yakmun f(X)=
2—X,ecmu2<X<5
1 2 3 4 5
Touex pa3pviea Hem x=1 x=0 x=2 x=35

x-1
15. Haiiti Touku pa3pbiBa GyHKIUH Y=4 ¥
. Touek pa3psIBa HET
. x=0- Touka pa3psiBa NEPBOTo poja
. x=0- TouKa pa3psIBa BTOPOTO poja
. Xx=1- TouKa pa3peiBa MEPBOTO poJa
. X=1- TouKa pa3pbIBa BTOPOro poja

U OIIPCACIINTD UX TUII

DN B WN ==

Moayas S. IlpousBogHass (PyHKUMH OJAHOI0 He3aBHUCUMOIro aprymenra. IlpuiioskeHus
MPOM3BOIHOM

1. Haiigure y' ,ecitn Y = (Cos X)SNX....

1. y" =(cos)™™( In cos x —sin x tgx) 2. y' =(cos)™™(cos x In cos x —sin x tgx)

sinx

3. y' =(cos)™™(cos x In cos x + sin x tgx) 4. y" =cosx In cos x —sin X tgx

x-1
2. IlpousBoHast QyHKIMH Y = atctg—l paBHa ...
X+

1 2 3 4
1 1 (x+1) x +1
X+ 27 +) 27 +1) -1

3. IIpousBogHas BTOpPOTro mopsaka GyHKIun

y = Sin(4x2 —1) paBHa ...

S[C os[:hcz - 1:] - 8x? 51'11[4.‘-{2 - 1))

8lcoslax? - 1J+ 8x sinfax” - 1]]

chos[—'lxz - 1)

— 64x? 51'11[—1 x* - 1J

4. KacatenbHas K rpadpuky GpyHKIUM 06pasyer ¢ ochio OX yron, pasubiii 45° B Touke ...




1 2 3 4
(1;5) (1;7) (-1:11) (0.5:5)
5. Haknonnas acumnrora rpaduka ynkiuuu f (X) =X+e % 3amaercs YpaBHEHUEM BH]A ...
1 2 3 4
y =X, IpA y=-X, pu y=X, pu y=-X, pu
X —> 400 X —> 400 X —>—00 X —>—00

X

6. Iuddepennman GyHKuun Yy = 4%~ paBeH ...

1 2 3 Z
L i o ot | I el (S o 47 a2
In4 -

7. MarepuanbpHasi TOYKa JBUKETCS NMPSAMOJIMHEMHO MO 3aKOHYy. Toraa yCKOpeHHE TOYKHU B

MOMEHT BPEMEHU PABHO ...
OrtBet:

8. IIpousBoaHas ¢ y 2X+5 paBHa

. M3BOJHAS PYHKIUU Y = ——— BHA ...

VX2 —2X+2
1 2 3 4
-7x+9 4x% - x -1 2yl 2y 22 3x-1
[x2—2x+2_T [X2—2X+2T x—1 (x2—2x+2_\r

9. YpaBHeHue KacaTeslbHOM K Ipa@uky (QyHKUIUU f(X):—X3 +3x*—2x+1 B ero Touke ¢

abciuccoit X, =2 wuMeer BUL ...

1 2 3 4
y=-2x+5 yv=-2x-3 y=2x+t5 y=2x-3
X =2sin’t
10. CDYHKI_II/IH 3alaHa B MMapaMCTPpUYCCKOM BUJC . Torna IIpOU3BOJAHAs TIEPBOI'0
y =6c0s’t
nopska QYHKIUMYU 10 EPEMEHHOM X MMeeT BUJ ...
1 2 3 4
9 9 2 2
- —cost —cost - deost
2 2 Ocost 2sint

1
11. Haumenbiiee 3Hauenne Gynkmun f (X) = > X+ COS X Ha OTpe3Ke [% ; 7Z:| PaBHO ...

1 2 3 4
sz _3 Ty z z
12 2 2 4 2

1
2
-eX'+¥-4 3anaeTcs ypaBHCHHEM

<

12. BepTukanbpHas acuMIToTa rpadpuka QyHKIUU f(X) =

BUIA ...

[N
N
”
le00
N

x=1 v =-—4




13. Ipoussoanas Gpyukuun X°—xy +y*=1 papna ...

1 2 3 4
y/_ZX—y y/_X—y ) _2X+Yy y/_ZX—y
X—2y X—2y X—2y X+2Yy
x=tgt;
14. ®ynkuus 3agaHa B mapaMeTpUYECKOM BHUE 1 . Torna nponssonnas Broporo
cost’
nopsiika QyHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y'=cos®t y’=cos 2t y'=cost
. ctgx-1
15.Berauciure, ucrnosb3yst npasuio Jlomurams [im Sindx
=™ SIn4ax
4
Otser:
Moayab 6. HeonpeneJsieHHbII HHTErpaJl.
Jx-2f
1. MHOxecTBO nepBooOpasHbix ¢pyHkimu | (X) = HMMEET BH] ...
X
x —8+/x + 4ln|x|+ C t+8J/x +4h|d+C
_ 3
x—4-fx +4hfx]+C v 2 +amf+C
arccos’ 2x
2. MHO)eCTBO mepBo0Opa3HbIX GyHKimu f (X) = ﬁ UMEeT BUJ ...
1-4x
1 2 3 4

1
— E arccn53 2x

1
E arcc053 2x+

1
— § arcc053 2x

1
§ arccos?’ 2x+

3. MHOeCTBO MEepBOOOPA3HBIX (PYHKIIMHA UMEET BUT ...

1

2

3

4

-

X (2mn2x-1),
T (2n2x-1)

-

X (2ln2x+1)
T (2ln2x+1)

%(xlnzx - 1] +

e

g
3 [ln_x ljl+

4. MHOXeCTBO epBo00Opa3HbIX GyHKIuH f (X) = o7 6 HMEET BUJ ...
X" —0X
1 2 3 4
1. [3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +C —In +( —In +C
6 3x 3 3x 6 [3x—2 3 |3x-2
x+1
5. MHOeCTBO NepBooOpasHbIX GyHknun | (X) HMMeEET BH] ...

1-2x°2



1 1 : 1 :
— —J1-2x% + —arcsin +2x+C —A1-24 +——arcsin /2x+C
2 2 2 2
1 > 1 . 1 > 1 .
— = 41-2x" ———arcsin +/2x +C —~/1-2x" ———aresin /2x+C
2 2 2 2
6. MHOXeCTBO 11epB0o06pasHbIX GpyHKIuK | (X) = ﬂ MMEET BU/]T
3+ cos® X
1 2 3 4

g
- 2+/3+cos x

.
2+/3+cos” x +|

g
—+3+tcos x t

a3 +Cu::s2 x +

7. MHOXeCTBO 1epBo0Opa3HbIX (PYHKIIMU UM

eeT BHJI ...
2 2
Exz X—x" +64/x+C E.&:E\E+x2+6«j§+(j‘
5 2 2 5 2
SXTAx—x +3x+C SXTNx —x +6.x+C
artg2x
8. MHOKecTBO 11epB0o0Opa3HbiX pyHKuu | (X) = 1 ax? UMeeT BUJ ...
+ 4X
1 2 3 4
1 1 2 1
;arcrgz 2x+( ;arcrgz 2%+ ( darcigm2x+C Earcrg2x+C
9. MHO€eCTBO IEpBOOOPA3HBIX PYHKIIMM HMEET BUJ ...
1 2 3 4
il l il ul
33 (x-3)+C e}(x-1)+C 33 (x+3)+C e(x+1)+C
10. MHOxecTBO epBO0OPa3HbIX (YHKIIMU UMEET BUJ ...
1 2 3 4
/6 /6 /6 /6 J6 /6 /6 /6
—arctg —arcig — —arcteg —] - —arctg —
6 3 2 3 0 3 2 3
11. MHOxkecTBO IepBOOOPa3HBIX (PYHKITMU UMEET BUJI ...
1 2 3 4
1 . | 1 . | 1 . 1 .
garcsm (3x—1 Earcsm (3x—1] - garcsm (3x —Earcsm (3x-

12. MHOK€eCTBO TIepBOOOPa3HBIX (PYHKIIAH f(X) =sin® X-C0S* X mMeer BUL ...

3

5 1
—CO0S™ X ——CO0S

x+C

1 -
Zcos x——cos  x+C

—CD53 X—CO0sX

+C

1 ;
—cu::sJ' x+C

13. MHoXxecTBO 1epBo0Opa3HBIX (PYHKIIMKA UMEET BUT ...



e

—w!4—x2+33rcsin§+c w;‘4—x2+33rcsin§+c

s

4—x2 —Barcsm;+C 4—x2—33rcsm;+(j‘
X
14. MHOkecTBO IIEPBOOOPA3HBIX ki f(X)=— UMeEET BULI ...
pBOOOP yn (x) m
1 2 3 4
1 1 1 2
Legliesed Leghes)i lehend)y|  —eelead)
6 6 ' 6 '
15. Cpenn HIOKENEPEUHCICHHBIX BBIPAKEHHU BEIOEPUTE BEPHBIE. ..
a-1
1. .[u"‘du: u +c a+-1
a-1
2 [ 2 g5+ 7)o
cosu 2 4
du u
3. | —=Ihjtg—|+c¢
J‘sin u g 2
4 Id—u =£arcsm ~+cC
a’-u® a a

u
5. =—ctgu+c
J.sinzu J

Mopayas 7. OnpeneneHHbI HHTErpaJl
1. [ns OHpe)IleJ'IeHHOFO UHTErpaja CIpaBeAIuBO PABEHCTBO .

a T
6 3 6 3 6 3
X X
_[ dx=10 _[ dx = 2_[ dx
9 2 9
“ycoslx ycoslx ;coslx
& ]
' ' ' x
— — — —+.;'|T
] 3 ] 3 & 3 & 3
X X X X
I d‘-s::EI dx _[ dx = I dx
> 2 9
_ coslx - COSX _cos2x 5 cos2x
- -— -— -—+x
& & ] ]
i
2
., X
. I SIN™ —
2. OmipenieneHHbII UHTETpa 2 paseH
v
2

k|
[
[—
k| H A




3. Ilnomans ¢urypsl, M300pa)KEHHOH Ha PHCYHKE paBHA i

1 2 3 4
38 70 4(5./10 - 4) 2(10+/10 -27)
3 3 3
3
2x—x2 d
4. 3HaquI/Ie OnpeﬂeHeHHorO I/IHTerpaJ'Ia e X HpI/IHaI[J'Ie)KI/IT HpOMG)KyTKy -
-1
1 2 3 4
2 4 0,2 lae, 4| _2 0
e’ e e’
5. OnpeneneHHbII HHTETpaJl  PaBeH ...
1 2 3 2
1 1 1 1
4 6 8 3

6. [lowanp GUrypsl, OrpaHHYeHHOH mapabonoil Y = —X° +4X+5 u ocbro OX, paBHa ...

1

2

36

38

| SR IEN
[

1
3

m|ﬁoo

7. OyHkums Y= f(X) 3aJjaHa W HeNpepblBHA Ha BCEH 4YHCIOBOW mpsiMoii, am b —

JIEWCTBUTEIIbHBIC Ynciia. Torna BEpHO YTBEPKICHUE ...

b b+d
[ £(eke= [ flekis
a a+4

48 b
4a a




8. OnpeneneHHbIN HHTETpa

% coSv/X
; \& paBeH ...
9

T

1

i

2
3

3
3
2

9. [Tnomane ¢burypsi, n300pakKeHHOM Ha pHUCYHKE
paBHa
1 2 3 4
275 5 135 70
6

10. HecoGcTBeHHBIN MHTErpall

1 2 3 4

paBeH 3 paBeH - 3 PacXouThCs pageH 1

paBHa

11. TIlnomans ¢urypsl,

N300paXeHHOW Ha pPHUCYHKE




T

4
12. OnpeneneHHbIN HHTETPAT _[ x sin 2xdx PaBeH ...
0

2

w

fu | = [

1
4

[ ]
|
=

[e2al]

13. O6beM Tena, MONYYEHHOTO BpAIICHHEM BOKPYT

orpaHuueHHOM muEMAME  Y° = X°, X=4 paBeH ...

ocu OX KpUBOJIMHEHMHOW Tpareuuu,

1

2

3

4

60

32

w

4 7

14. O0beM Tena, MOMYYEHHOTO BpamieHHeM BOKpYr ocu OY KpPHBOJIMHEHHOW TpameruH,

OTPaHUYEHHOM JINHUSMHU y3 = 4X2, y =2 paBeH ...

1 2 3 4
4 2 3 4

15. Jlnmna myru kpuBoit ot touku O(0;0) 1o Touku B(4;8) pasma ...
1 2 3 4

8 (ov0-1)
27" :

8 (1010 +1)
27" :

Svz-1)

Sz )

Mopnyas 8. @yHKIHMH HECKOJIbKHX IepPeMEeHHbIX

ou
1. YactHas npousBoaHas 8_ (byHKLIUU UMEET BUL ...
X

1

2:{}-‘3 +7z

2
7
3:{“}-‘3 —2vz+

2. YacTHas pOU3BOAHASI BTOPOTO TOPSIKA y (GyHKIIMM UMEET BUT ...

2

1 2 3 4
2 _xv= 2 _xv=l ' Y — T xy—
ple®-l x“e™ ay(xy + 1)1 yle-!
0z y
3. YacrtHast npou3BoiHass — (QYHKIMH Z = arcCOS— WMeeT BUJI ...
oy X
1 3 4
1 1 ¥ X
N N 2 2 2 2
T -y X“ -y X4f X" — ¥ £ —

2

4. YacTHas mpoW3BOIHAS BTOPOTO MOPSIKa W bysKIMN Z = In(2x + 3y) UMeEET BUJT

1 |

2

3 |

4




9 4 6 1

) ) 2.‘-'.c+3}'2 2;'.:+33|:2
( )

(2x+3y)’

(2x+3y)’

5. Ioauerit tuddepeniman GyHKIUT Z = 4" ymeer BUA ...

dz =4 " %1m4a. (2x—3y)dx —3x dz = 4% 3% ((2x = 3y )dx — 3xdy)

-

dz = -4 7%1n 4. (3xdx — (2x - 33 dz = 4% 7V 1n 4. (dx + dv)

6. YacTHasi mpou3BoIHAS % byHKIIIM Z = COS(ZX - 3xy) HMEET BULI ...

3xsin(2x —3xy) —(2-3y)sin(2x - 3xy)

— 3xsin(2x—3xy) —(2x —3xy)sin(2x — 3xy)

A
7. YacTHasi mpOU3BOIHAS Z— , DyHKIIMU Z =+/2XY+ y2 +5 umeer Bug ...
X

1

2

3

4

X

\2Xy+ Y2 +5

2y

\2Xy+ Y2 +5

y

\V2Xy+y* +5

y

2,/2xy+Yy?* +5

8. HacTHast mpou3BO/IHAsI BTOPOTO MOPsIKA

2

0YyOoX

2
byHKIMU Z = (X2 + y2) UMEET BUI..

1

2

3

4

12x% +4y°

4x* +12y?

8xy

4x

9. YactHas npou3BOHAst BTOPOTO MOpPsiAKa

2

dynkmm Y =In\/x* +y* nmeer Bug...

o
1 2 3 4
y’ —x* oy x° —y* X
(x2 +y?f (x2 +y2f (x2 +y?f Dy

10. YacTHas mpou3BOIHAS BTOPOTO MOPSIKA

2

z
dyrkmmm Y =In\x* +y® umeer Bu. ..
X

1 2 3 4
y2 —x2 } 2Xy X2 — y? 2x
(Xz 4 yz)Z (Xz + y2)2 (Xz + yz)z /X2 +yz

11. YacTHas mpou3BOHAS BTOPOTO MOPSAKA

2

Z
5 dyrxmum Y =In/x* +y® umeer Bu. ..

1 2 3 4
y* —x* oy x* -y X
(Xz+y2)2 (x2+y2)2 (x2+y2)2 /x2+y2




2

0°z 7 2
12. YactHas npou3BOIHAsI BTOPOTO MOPSIKA y Gyukmuu Yy =1In/X° +y° umeer Bux...

1 2 3 4
yz _x2 ~ 2Xy X2 _ yz 2%
(" +y? ) (2 +y?f (¢ +y?f Xty

Z .
13. YacTHas npou3BoIHAs 2— ¢byHKIMU arcsin xyz+ 2x —3y +4z =0 umeert BU. ..
X

oo Xy ++1-x°y%z*

- yz+41-x2y°2% "

oo XY 4,1-x*y%z*

- yz+2,1-x2y’z%

. Xy —4,/1+ x*y®z%

- yz - 2,/1+ x2y?7? ’

S - Xy+4,1-x°y’z*

- yz+2,/1- x2y?2’ ’

14. YactHas npousBogHas % ¢bynkuu arcsin xyz+2x—3y +4z =0 umeer Bufl. ..

XY 4.1+ x*y?z?

- Xxz2—3/1+ X2y’7?

o XY 41— x*y?z°

y

xz2—3,/1-X?y’7?

y
XY 4.1+ x*y?z?

- xz2—3/1+ X2y’7?

y

XY 4,1-x*y?z*

y

B xz2—3,1-X’y’z?

du
15. YactHas mpousBogHas E byHKIIH U = In(X2 + yz), 20e x=t, y= t? umeer BUI...

1 2 3 4
201+ 2t?) In(t®)- 6t° 1 2t +1?)
tL+t?) th+t° tlL+t?

KpaTKOC OMUCAHUEC U PEIVIAMEHT BbBINNOJHCHUS

HroroBoe TectupoBanue no auctuiiuHe "Breiciias matemaruka. duddepenunansuoe u
WHTETPAIbHOE MCUUCIICHUA" BBICTaBJsieTcs B pacnucanuu Ha 20 Henene u nmpoxoaut depe3 LleHnTp
TECTHPOBaHUS B KOMITBIOTEPHOM Kilacce obOmero goctyna. Ha Ttect orBomutest 2 4waca. [lpwm
BBINIOJIHEHUHM TECTa CTYIEHTHl MOTYT IOJIb30BAaThCS TOJIBKO KaJbKYJISITOpAMU, HpPH STOM HE
JIOTTYCKAEeTCsl HCIOJB30BAHME KAKWUX-JIMOO CIPABOYHBIX MAaTE€pPUATIOB, KOHCIIEKTOB JIEKIIMA U

MPAKTUYCCKUX SaHHTHﬁ, MOOUIIBHBIX yCTpOfICTB, raa’kKCToB.

Kpurepun onenku:

Tect conepxxut 10 3amanuii, kaxkoe 3a1anue omnennBaercs B 10 6amios.
10 GayyIOB BBICTABIISICTCS CTY/ICHTY 3a IPAaBUJIBHBIA OTBET Ha 3aJlaHKe,
0 6ayTOB BBICTABIIAETCS CTYICHTY, €CJIM OTBET Ha 3a/laHHe HENPAaBUIbHBIM.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne
u/ Bonpocsl K 3K3aMeHy
1 Urto Takoe ¢pynkmms? [Ipumep. Criocoos! 3ananus pyakiuu. O61acTs onpeneiacHus GyHKITHH.
['paduk Gyakmmm
2 |O6patnas ¢pynkuus. pumep
3 [Cnoxnas dynkmus. [Ipumep
4 |OcHoBHbIE XapaKTEPUCTUKH (PYHKIMH
5 |OcHoBHBIE hr1eMeHTapHbBIe PYHKIINHU U UX Tpaduku. DinemenTapHas pynkuus. [Ipumep
6 [[Ipenen ¢pyHKIMYU B TOUKE
7 |beckoHeuHO Masble U 6ECKOHEYHO OombIIMe (PYHKINHU, CBSI3b MEXKAY HUMH
8 [CroiicTBa GeCKOHEYHO MAJIBIX (DYHKITHIA
9 [OxBuBaseHTHBIE OECKOHEYHO MaJIble
10 |Cs3p Mexny QyHKIHEH, e€ npeaenoM U 6ECKOHeUHO Maloi GyHKIMen
11 [[Ipenen dpynkumm npu x—o0
12 |[OcHoBHBIEC TEOPEMBI O MpeeIax
13 |CpoiicTBa npenenoB GyHKIMNA. 3amMedaTeIbHbIE PEIEITBI
14 |HenpepriBHOCTH QyHKIMH B Touke. CBOMCTBa (PYHKIIM, HENPEPHIBHBIX B TOUKE
15 Teopema 0 HEMPEPHIBHOCTH AJIEMEHTAPHON (YHKLHMU U €€ MCIIOJIb30BaHUE MPH BBIYUCICHUU
Mpe/esioB
16 |CpoiicTBa (pyHKIIMH, HENPEPHIBHBIX Ha 3aMKHYTOM HHTEpBase
17 [Touku pa3pbiBa QYHKIIMH U UX KIACCUPUKAIHS
18 [|Yro takoe mpousBoaHas GpyHknuu. KakoB ee reoMeTpuIecKuil CMBICI
19 [Ipon3BosHAsi CyMMBbI, NMPOU3BEACHMS, YAaCTHOTO JBYX (yHKuui. [IpomsBoaHas cioxHOU
¢dbyuakuu. [Ipumep
20 [TaGnuiia mpoOW3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIINH.
21 |Yto Takoe nuddepennnan pynkuun. opmyia ero BEIYUCICHHUSL.
22 |Tabmuua nuddepeHnnanoB OCHOBHBIX. AIEMEHTAPHBIX (DYHKITHIA
23 |Mcmonp3oBanue muddepeHipana B MpHOIMKSHHBIX BeIMUCIeHHsX. [Iprmep.
24 | IIpousBoanble U auddepeHnnanbl BHICIINX NOPSIKOB.
o5 HeoOxomuMble W JTOCTATOYHBIE YCJIOBHSI BO3pacTaHus W yObIBaHHS TuddepeHmupyemoit
(byHKIHU.
2 Uro Ttakoe oskcrpemymbl (min u max) QyHkuuu. KakoBbl He0OXOIMMBbIE YCIOBHSA
CYIIECTBOBAHHS YKCTPEMyMa.
27 |locTaToyHbIE YCIOBHE CYIIECTBOBAHHUS Min U mMax.
28 [Teopewmsl Pons, Jlarparxka, Komm.
29 |[IpaBuia JlonwTasst pacKphITHS HEOMPESICHHOCTEH
30 Dopmynel Teitiopa u Makiopena juist gyHkiuu f(X) ¥ MX UCIONB30BaHUE JUISL BBIYUCICHUIN
3HaYEHUI QYHKINHU C 3aJJaHHON TOYHOCTBIO.
31 [ToHsATHE BBITYKJIOCTH U BOTHYTOCTH rpaduka GpyHKImn B Touke. HeoOXoauMble 1 TOCTaTOUYHbIE
yCITOBHS BBITYKJIOCTH (BOTHYTOCTH) rpadrka GyHKIIUHA B TOUKE.
32 [Touku nepernda rpaduka GyHKIUU. Y CIOBHE CYIIECTBOBAHUS TOUYCK Mepernoa.
33 AcumnToThl rpaduka Gpynkun. Beprukansusie acumntoTsl. [lpumep. HaknonHbie acuMOTOTHI,
Kak ux Hailtu. [Ipumep.




n/n

BOHpOCBI K 3K3aMEHYy

34

[TepBooOpasHas 1 HeonpeAeIeHHbIA nHTerpal i yHkiuu f(x). [Ipumepsr.

35

CBOJIiCTBa HEOIIPEIETICHHBIX MHTETPAJIOB.

36

TaOnuia HeonpeeIeHHBIX HHTETPAJIOB.

37

MuTerpupoBanue 3ameHol nepeMeHHoil. [Ipumep.

38

Wurterpuposanue 1o yactsam. [Ipumep. Kakue nnTerpasnsl BBIYUCISIIOTCS 3TUM METOIOM.

39

[Tpocreiimme npobu 1,2,3,4-oro Tuna, nuaterpupoBanue apodei 1,2,3 Tuma.

40

HTerpupoBaHue palMOHANBHBIX (QYHKIMHA. (MPEACTaBICHUH HENPABUIBHON JPOOHO-
[pallMOHAILHON (YHKIMH B BHJIE CYMMbl MHOTOWICHA M TPABHJIBHON JPOOHO-PaIOHATIBHOM
(YHKLIUY; TeopeMa O MPEICTABICHHU MPABHIBHON JIPOOHO-PAMOHAIBHON (YHKLIUH B BHIC
CYMMBI IPOCTEHIINX IPOoOeit).

41

HTerpupoBaHre TPUTOHOMETPUYECKUX (DYHKIIUH.

42

HTerpupoBanre uppaoHaIbHbIX QYHKIIHA.

43

Uto Ha3BIBAIOT MHTETPATbHONW cymMMoOW (QyHKIMH, 3aJaHHON Ha orpe3ke? Kak ee coctaBUTBH?
[Ipumep.

44

Uto Takoe onpenenenHblit naterpan? Kakos ero reomerpuueckuii cMbici?

45

CBOICTBa ONPEIEICHHOr0 NHTErpaIa.

46

[Ipon3BoaHAsA OT ONPENEIIEHHOIO MHTErpajga 1o BepXHeMy Ipeaeny. CBsA3b ONpPENeIeHHOIO
MHTErpaja U IepBoOOPa3HON OT NOJUHTETPATBHON (DYHKIIHH.

47

CDOpMy.TIa HBIOTOHB.-.HCI‘/'I6HI/II_I3. AJIsT BBIYHUCIICHUS OIPCACIICHHOI'0 HMHTCIpalia U YCJIOBUEC €€
M CITOJIB30BaHHUA

48

3aMeHa IepeMEHHOI B ONPE/ICICHHOM HHTETpaJie.

49

HHTCFpHpOBaHI/Ie 110 4aCTsAM B OINPCACIICHHOM MHTETpAJIC

50

BrranciaeHune HHOHI&JIGI\/'I IIIIOCKHUX (1)I/Il"yp B IPSAMOYTOJIBHBIX KOOpJAWMHATaX C IIOMOIIBIO
OIPCACIICHHOI'O MHTCIpaJia.

51

BrryurciaeHue miomagm CCKTOpAa B HOJ'ISIpHOfI CUCTCMC KOOPpANHAT

52

Beruncienue IMHbBI 1yrd KpUBOM B IPSIMOYTIOJIBHON CUCTEME KOOPJIMHAT.

53

Brrunciienue oobema Teja mo JiomazadaM MonepeYHbIX CEUYCHUH

54

Brrunciienne oobema Tena BpalICHHUA C IOMOMIIBIO OMMPEACIICHHOTI'O HHTCI'paJIa

55

UacTHbIe MPOU3BOIHBIE OT CI0KHON (YHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

56

UacTHbIE IIPONU3BOJHBIC OT (I)YHKI_[I/II/I HCCKOJIBKUX NTCPCMCHHBIX, 3aJIaHHOM HESBHO.

57

UacTHbIE IMPONU3BOJAHBIC BHICIIHX ITOPAIAKOB ®HII. CmemanHbIe ITPONU3BOJHBIC U UX CBOICTBO.

58

Jlndpdepennnanel Boicinx nopsiakos OHII

59

KacareapbHast IIIOCKOCTh U HOpMaJib K TIOBECPXHOCTHU.

60

UTo Ha3bIBAIOT TOUKON MakcUMyMa (DYHKLIMU HECKOJIbKUX MlepeMeHHbIX. KakoBbI HE00X0/1MMBbIe
YCJIOBHSI CYIIECTBOBAHUS TOYEK MAKCUMYyMa.

61

UTO HAa3BIBaIOT TOUKOM MUHUMYMa (I)YHKI_[I/II/I HCECKOJIbKUX NICPCMCHHBIX. KakoBbl HCO6XOI[I/IMLIC
[YCJIOBU CYIICCTBOBAHUSA TOYCK MUHHUMYMaA.

62

JlocTaTOYHBIC YCIOBHS CYIIECTBOBAHUS MUHUMYMa U MaKCUMyMa (DYHKIIUU JBYX TEPEMEHHBIX
B CTAI[MOHAPHOMN TOYKE.

63

Y cnoBHBI kcTpeMyM. MHoxutenn Jlarpanxa. @ynkuusa Jlarpanxa. Kak HailTH yciOBHBIN

PKCTPEMYM.

7.3.2. Kputepuu U HOPMbI OLEHKH



Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Dk3aMmeH (1o
HaKOIUTEIBHOMY
pEeNTHHTY)

«OTJIHUYHO»

Crynent Habpan 85 u 6onee
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUATHUSM,
MpelyCMOTPEHHBIM B Kypce +
OaJuTel 32 MOCEIaeMOCTh +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3AciIEHHAS HA
2. K nonyueHHOMY pe3yJbTaTy
puOaBIsAOTCS OOHYCHBIE OAJUIBI.

«XOopouro»

Crynent Habpain ot 70 no 84
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GanioB mo
BCEM yUCOHBIM MEPOTIPHSITHSIM,
MPelyCMOTPEHHBIM B Kypce +
OaJuIbl 3a IOCEAeMOCTh +
pe3yNIbTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nosniyueHHOMY pe3yJibTary
puOaBIsAOTCS OOHYCHbIE OAJUIBI.

«YOBJIETBOPUTEIILHO»

Crynent Habpan ot 55 10 69
0aJIJIOB, paCCYUTAHHBIX 10
dopmyine: (Cymma 6amioB no
BCEM YYE€OHBIM MEPOIIPHSTHSM,
IPeyCMOTPEHHBIM B Kypce +
OauIbl 3a MOCEIaeMoCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHUs), pa3Jesi€HHas Ha
2. K nony4yeHHOMY pe3yabTaTy
puOaBisAOTCS OOHYCHBIE OAJIIBI.

«HCYOOBJICTBOPUTECIILHO»

Crynent HaOpan MeHee 55
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB Mo
BCEM YYE€OHBIM MEPOIIPHSTHSIM,
IPeyCMOTPEHHBIM B Kypce +
OaJUIBI 3a OCEIAEMOCTD +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3esi€éHHas Ha
2. K nony4yeHHOMY pe3ynabTaTy
npuOaBisOTCS OOHYCHBIE OAJUIBI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricuiee oOpa3zoBaHHe:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 1O BBICIICH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / «Jlanb»
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nara
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M»

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC

I'. M., Muxanesa M. M. [u
ap.].

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 AaHHBIX U HHQOPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekrponHsiii pecypc]

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.

— 3arn

2004—

2000—

1842

. C 3KpaHa. — 3. pyc., aHri.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,
. — Pexxum nocryna : scopus.com. — 3ari. ¢ skpana. — f3. pyc., aHr.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
. — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — fI3. pyc., anri.

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
. — Pesxxum noctyna : link.springer.com. — 3ari. ¢ 3kpana. — 3. anr.

- Science Direct [DnexktponHslii pecypc]

. KOJUICKOUA DJICKTPOHHBIX KHHUI' M3O0aTCIBCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.
- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HaumenoBanmue I1O KouunvecTBo PexBu3uTHI 10r0BOpa (1aTa,
n/n JIMIEH3UH HOMeEp, CPOK JeiiCTBUA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /15 NPOBeIeHH
. Ilepeyenb 0CHOBHOTO 000pYynOBaHMS
N/ | NMPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

pa6oThl o0yyaomuxcs (HoMep ayAuTOPHH)

VYuebHast ayauTopus uid npoBefeHns 3aHsATuil | CTONbl  YYEHHYECKHE JIByXMECTHbIE U

JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOI0KM), CTOJ

NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN

YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS

IPYNIOBBIX " WHAUBUYaIbHBIX

KOHCyJbTallMi. VY4eOHas aynutopus Uid

NPOBEICHUS 3aHATHH TEKYIEro KOHTPOJIS U

npomexxyrouHoi arrecrarmu. (I'-409).

VYueOHast ayautopus 1uid npoBeeHus 3aHsaTuil | CTossl YYCHHUYECKHE  JIBYXMECTHBIE

JIEKIIMOHHOTO TUMNa. YueOHas ayautopus JUisl | (MOHOOJIOKH), CTOJ MpernofaBaTelbCKU,

NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHast  ayauTopusi  JUII  KYPCOBOTO | ayUTOpHAas (MeIoBast)

NPOCKTHPOBAHUS  (BBIMOJIHEHUS  KYPCOBBIX

pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTalli. Y4eOHast ayauTopus IS




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUSI 3aHATHI TEKYLIEro KOHTPOJIS U
npomexxyrouHou arrecraumu (I'-405).

[Tomerienne 111 CaMOCTOSITEBHONW pPabOThI
cryaenros (I'-401).

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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