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(noonucv) (U.0. Damunus)
YTBEPXJEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotoxon 3acemanust Ne 2 ot «07» 09. 2022 1.).



1. Ileanb ocBOEHUS AUCIUILIMHBI

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 —1‘

2. ITocTpouTh KPUBYIO I =1+ COS2¢

1

3. UccrenoBars Ha HEMPEPHIBHOCTH QYHKIMIO ) = 27

4. Beraucnute npeaen lim

COS X — COS 2X
x>0 XSin2X

) 3X _ 2 5x+2
5. Berauciure npegen lim

X—00

3x+1

Bapuanr 2

1. IToctpouts rpaduk GyHKuuu Y = X% + ‘X‘




2. IlocTpoUTb KPUBYIO I =1+ COS2¢

1
3. MccnenoBars Ha HEMPEPBHIBHOCTL GPyHKIMID Y = 2 **0

. COS X —C0S3X
4. Beruucaure npenen lim ——m———
x=0 11— cos5x

4x+1\""
5. Beraucnure npenen lim
x>\ 4X -1

Bapuanr 3

1. IToctpouts rpadux pyHKnun y = x|X| +1
2. IlocTpouTh KpUBYIO I =1—sin2¢

2
3. HccrenoBars Ha HENPEPHIBHOCT QYHKIHIO ) =€ **3

4B lim sin 3x
. BIYUCIIUTC Hp@I[CJI T
0JX+9-3

X—>

Bx+2)""
5. Beraucnure npenen lim| ——
x>x\ 5X —1

Bapuanr 4

X
1. TToctpouts rpaduk GyHKIUH Y = g
X

2. ITocTpouTh KPUBYIO I = 2 + sin 2¢

2
2
3. UccrenoBars Ha HEMPEPBIBHOCTh QYHKIHIO Y = 3% 3

4B lim sin7x
. DBIYUCIINUTC npe):[en
=07 _\/x+49

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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHAETCS CTYyJEHTaMH Ha NPAKTUYECKOM 3aHATHH 6, Ha
BBITNIOJIHEHHE PabOThI OTBOAUTCS 2 4aca. [Ipu BBINIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMaM (KOHCIIEKTaMH JIEKIIUH M MPAKTUYECKUX
3aHATUN, CHPABOYHBIMU MaTepUalaMd, Yy4eOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkn:

KontponpHast pabota COIepXUT S5 3aaHni, KaKJI0€ 3a/1aHue OIleHUBaeTcs B 2 Oaia.

2 Oamwra BBICTABISETCS CTYICHTY, €CIM 3aJaHUE BBIIOJHEHO B MOJHOM 00BEME,
IPOCIIKUBAETCS] YETKOE YCBOGHUE CTYJIEHTOM MaTepuana MOIYJIs; MOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE TIOCTABJICHHBIE BOIIPOCHI,

1,75 Ganta BeICTaBIIsICTCS CTYACHTY, €CIIH 3aJjaHue BBIOJIHEHO B 00béMe oT 80 % u BhIIIIE;

1,5 6ana BeICTaBIISCTCS CTYICHTY, €CIIM 33aJ]aHKE BBITOIHEHO B 00b&Me oT 70 % 10 79 %



1,25 Gamna BBICTAaBISIETCS CTYIEHTY, €CIIU 33JaHUE BBIOJIHEHO B 00bEMe 0T 60 % 1o 69 %
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHue BBITOJHEHO B 00bEéMe oT 50 % mo 59 %
0,75 Gayna BBICTABISETCS CTYACHTY, €CJIH 3a/1aHKe BRIMOJTHEHO B 00BEMe oT 40 % 10 49 %
0,5 Gayia BBICTaBJISETCS CTYICHTY, €CJIM 3a/1aHKe BBIMOJIHEHO B 00BEMeE oT 30 % 10 39 %;
0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMOIHEHO B 00BEME oT 20 % 10 29 %
(0 6ayI0B BBICTABIIACTCS CTYJEHTY, €CIIM 3aJIaHUE BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.2. KouTpojabHas padora 2 mo teme "'IIponsBoauas GyHKIMY 0JJHOI0 HE3ABHCHMOI'0

API'YMEHTA. HDI/IJ’[O?KCHI/IH l'IDOI/I3B0)IHOI\/‘II '
(HaumenosaHuUe OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHNIH

BapuanTt 1
Haiit nepByro npou3BOJHYIO OT CIEAYIOMNX (PYHKIUIA:

1) y= 2x +1+x+x2_
1-x* 1-x+x*"
2) y = X2 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)*"*;

8)y= (Inx)x2+1;
9) {x:tgt; :

y=cos2t.

10) x —y = arcsin x — arcsin y;

Bapmuanr 2
Haiitu nepByto npou3BOJHYIO OT CAEAYIOIUX (PYHKIIMMA:

1) y=~+x+/x+3¥x;

4

2) y=—

)y 3+4cosx

_tgx.,

3) y_Wy
1—x?

4) y=———,
arccos x

5)y = log3 x*;

6) y=1—e""¥.x;
7) y=(sin x)***;
8) y=(1+x)"™;

X =arcsin t;

9 ;
) y =v1-t*;

10) x2 —xy+y?=1.



Bapuanr 3
Haiitu mepByro mpou3BOAHYIO OT CIASAYIOMUX ()YHKIIHIM:

_ 42
1) y:%—x)—x\/l+x;

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

. X
4) y=_[1—arcsin —;
)y ,/ 2

5

X

5 y=In ;

)Y X°+2
3X'X3

6) y= ;

)y X+1

7) y=(n x)Xa;

8) y=(ctg x)™"* ; u

0) X~ ctg(2e' )
y=Intge'.
10) cos(xy) = ay;

Bapuant 4
Haiitu nepByro npou3BOAHYIO OT CIEAYIOMNX (DYHKITHIA:

1) y:%+3ﬂ3+x3;
+x
2)y = (3 - 2sin x)*;
tgx —ctgx .
3) y= 9X=¢gx.
Y= E 0

4) y=arcsin®v1-x*;
5) y = In sin?(3+x);
5

6 :5XIn5—x—;
)Y c

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

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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 2 BBINOJHSETCS CTYACHTAMH Ha MpPAaKTUYECKOM 3aHATHHM 14, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HH(OpManuu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUN, CHPABOYHBIMH MaTepualiaMd, Yy4YeOHHKaMH, Yy4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:
Kontponbnas padota conepxkut 10 3aganuii, kaxxaoe 3ananue onenruBaercs B 1,5 Oana.



1,5 Oamma BbICTABISETCS CTYISHTY, €CIM 3aJlaHUE BBINIOJHEHO B TMIOJHOM 00BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gata BeICTaBIIsCTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 80 % u BhImIEe;

1 Garnn BBICTABISIETCS CTYICHTY, €CJIH 3a/IaHUe BHIMIOTHEHO B 00BEME OT 65 % 10 79 %

0,75 Ganna BeICTABISIETCS CTYJEHTY, €CIIM 3aJIaHUE BBITTOJIHEHO B 00bEMe 0T 50 % 10 64 %);

0,5 6amta BeICTaBIIICTCS CTYJCHTY, €CITU 3aJ]aHKe BBITIOJIHEHO B 00bEMe oT 35 % 10 49 %

0,25 6amna BBICTABISIETCS CTYJIEHTY, €CIIM 3aJIaHue BBITOTHEHO B 00BEME oT 20 % 10 34 %

0 GayTOB BBICTABJISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe MeHee 20 %.

7.2.3. KonrpoJasHas padora 3 o reme '"HeonpenejseHuplii uHTErpaa’
(HaumenosaHue OYEeHOUHO20 CPedcmea)

Tunosbie npuMepsbI 3aaHUH

Bapuant 1
Haiitn HeonpeaeeHHbIE MHTETPalbl
cosx dx
L —a
sin°Xx
2
2. [e > dx
dx
3. ) —
fxsinzlnx
f 3%dx
" o32x4q

5f x dx
"V V5+ax—x2

6.fx21n§ dx

x?dx
7] Gz

dx
8'f6+codsx
x
9f3 (x+3)2-5
3_5.2 _
10.fx 2x“+3x 3dX

x*+3x2

Bapuanr 2
HaiiTi HeonpeeneHHble HHTErpaibl
x? dx
f 5+x3
2. [ x cos(x? + 1)dx
3 f cosx dx

1+ sin2x

4. f dx

x cosZlnx
f x dx
) x2—6x-;10
6. [ arctg> dx

7.f xeZ—g dx

8. —2
5+2sinx+3cosx
9 f V4x—3 dx
) V4x;3—6
10. [ 222 ax

x4+5x2

Bapuant 3



Haiitu HeomnpeaeleHHbIE MHTETPalbl
1 f eXdx

" Va—e2x
2. [ x sinx?dx
3. [ x25%°

xSdx

4
5 f x dx

" VxZrex+1
6. [ x*Indx dx

x%dx
7 o

8_ f dx

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

—x3-2x+2

10. | ————dx

x*+2x2

Bapuanr 4
Haiitn HeonpeaeeHHbIE MHTETPalbl

x dx
L

3=
Z.f%mxdx

cosvxdx
S
2%dx
" f sinzé"
5. [ ————

x2+4x+5

6.f x dx

sin23x
V9—x2
7. ——dx
dx
8. | ——
J~3—2cosx
9~fV5x+2dx
" 3—/5x+2
x34+3x245

10. [ 22222y

x*+5x2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHIETCS CTYACHTAMH Ha IpakThdeckoMm 3aHsaTHu 20, Ha
BBITNIOJIHEHHE pabOThI OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAaThCsl OYMaKHBIMH HOCUTENSIMH HMH(OpMau (KOHCIIEKTaMH JIEKIUH M MPAaKTUYECKHX
3aHATHUN, CHPABOYHBIMU MaTepUallaMd, Yy4eOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KonTponbras padota cogepxut 10 3amanunii, kaxIoe 3a/1anue oleHnBaercs B 1,5 6amna.

1,5 Oamma BbICTABISETCS CTYASHTY, €CIM 3aJaHUE BBHINOJHEHO B TOJIHOM O00BEME,
MIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIS; TOJHBIEC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIE BOIIPOCHI;

1,25 Gamnta BeICTaBIIsACTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 80 % u BhIIIE;

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

0,75 Ganna BBICTABISETCS CTYACHTY, €CIIH 3a/IaHUE BHIMMOTHEHO B 00BEMe 0T 50 % 10 64 %;

0,5 Gayma BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BHIMTOTHEHO B 00BEMeE oT 35 % 10 49 %

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



0 GasIOB BBICTABIISIETCS CTYJICHTY, €CIIM 33aJJaHKE BBIOJIHEHO B 00béMe Menee 20 %.

7.2.4. KonrpoJjbHas padora 4 no reme ""OnpenejéHHblii vHTErpag’
(HaumeHo8aHue OYEeHOUHO20 CPedCcmea)

TunoBble npuMepbI 3aJaHUI

BapuanTt 1

1. Beruncauts mwiomaas GUrypsl, orpaHudeHHON rpadukaMu QyHKIHN Y =+/X—2 , x=6.

2. Beraucnuthb aimuHy ayru KpuBoit r=3sing, 0<¢p<a/3.

3. Beruncants 00bEM Tena, 00pa30BaHHOTO BpalieHUEeM (PUTYpBI, OTpaHUYEeHHON rpadukaMu
byuknuii y=3sinX, y=sin X Bokpyr ocu OX.

4. HaiiTu cTaTUCTUYECKUH MOMEHT OJHOPOHON IUIaCTUHKHU (po=1), orpaHu4YeHHON rpagukaMu

X = 3cost
byHKIMi

., Y=0 otHocurenbHO ocu OX.
y=2sint

5. Uemy paBeH MHyTbh, NPONACHHBIN TOYKOW, ABMXKYIIEHCS HPSIMOJIMHENHO CO CKOPOCTBIO

v(t)=1+2t (m/c), 3a mepBbie 5 ceKyH .

Bapuanr 2
x =~/2 cost, y=2

y=242sint(y>2)

1. Beruncnutp miomanp GUrypsl, OrpaHUYCHHON rpaduKkaMul yHKIHI

2. BeraucnuTh AUHY OyTH KpUBO# r=2C0S@, 0<@p<4.

3. Berancants 006€M Tena, 00pa3oBaHHOTO BpalieHHeM (pUTYpBI, OTpaHUYeHHON TpadukaMu
GyHKLUH Y=COS X, Y=C0S X BOKpyr ocu OX.

4. HaiiTu cTaTuCTUYECKUII MOMEHT OJJHOPOJIHOM ITaCTUHKH (p=1), orpaHn4eHHOM rpadukamMu
dynkuuit y=In X, y=2In x otHOCHTENBHO OCH OX

5. Teso JBMXKETCS TPAMOJHHEIHO co ckopocthio V(t)=te ™ a/c. Haiitu myTh, TIpoiiieH b1
TEJIOM 32 NepBbIE 3 CEKYH/IbI.

Bapuanr 3

1. BeIUMCIUTS MIOMAIb GUTYpPHI, OTpaHHYeHHO rpadukamu Gynkimit y=(x-2)°, y=4x-8.
3¢
w T /2

2. BeraucnuTs JUtMHY ayru KpuBoit =3¢ 4, — £l <p< o

3. BHIUmCIHTh 06BEM Tela, OrPaHHYEHHOTO MOBEPXHOCTAMH Z=X>+4y?, 7=2.
4. HaiiTu cTaTUCTUYECKUH MOMEHT OJHOPOJHON TUTaCTUHKH (p=1), orpaHU4YeHHON rpaguKamMu

dynkmmit ¥ = XV9—x* , y=0, (0<x<3).
5. OnpenenuTh AaBJICHHE BOJBI HA BEPTHKAIBHBINA MPIMOYTOIBbHBIN IITI03 ¢ OCHOBaHUEM 10m
Y BBICOTOM 6. OTIPEICTUTE TAK)KE JaBJI€HHE Ha HUKHIOIO MOJIOBHHY MIUTI03.

Bapmuanr 4
1. Beruncnute 1tomanb GUTYpHI, OorpaHUYeHHON Tpadukamu GyHKmuid Y =X+9—-X, y=0,
(0=x<3).

2. BeIuncauTh JUIMHY AyTH KpuBoi r=1-sing, —% <p< %

3. Beruncimuth 006EM Tea, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUICHHON TpaduKaMu
dynkmuit y=- X?+5x, y=0 Bokpyr ocu OX.



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

o X
byHKIINH y? +T =1, 0<x<2, 0<y<3 orHocuTensHO ocu OX.
5. Beruncautp paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh, YTOOBI BbIKauaTh BOAY M3 KOTIa
nosrychepudeckoi popmsl, umeroriero paguyc R=10..

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHS
KonrponbHast pabora 4 BBINOJHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHH 26, Ha
BBITIOJTHEHUE paboThl OTBOAMTCS 2 4aca. [Ipu BeIOIHEHNH KOHTPOJIBHOW pabOThl CTYACHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Y4YeOHMKaMH, Y4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kputepun onenkn:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KaXKI0€ 3aaHKe OIICHUBACTCs B 2 Oasuia.

2 Oamra BBICTABISICTCS CTYACHTY, €CIIM 3aJlaHUe BBINIOJHEHO B TIOJHOM 00BEME,
MPOCIISKUBACTCS YETKOE YCBOCHUE CTYIIEHTOM MaTepuaia MOJYJIsl; TIOJHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,75 Ganna BBICTaBISE€TCA CTYIEHTY, €CIIU 3aJJaHUE BBINOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

1,5 Gaya BBICTaBISCTCS CTY/ACHTY, €CIIH 3a/IaHHe BHIMOTHEHO B 00BEMe oT 70 % 10 79 %

1,25 Ganna BhICTaBISE€TCA CTYEHTY, €CIIM 33aJJaHUE BBIOJIHEHO B 00bEMe 0T 60 % 110 69 %

1 Gan BeICTaBIISICTCS CTYNIEHTY, €CIIH 33JJaHHE BHIMOIHEHO B 00bEMe oT 50 % mo 59 %

0,75 Ganna BICTaBISETCS 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, €CIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 20 % 10 29 %

0 GayuTOB BBICTABJISCTCS CTY/ACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.5. KonTpoJabHuasi padora 5 mo reme ""OYHKINN HECKOJLKHX MEPEMEHHLIX "'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

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

2.Haiitn % nns ¢ynkuuit: z = Cos’ (X2 + y2)

3
aa);z st pyaknun Z = In (3y2 + ZX).

3. Haiitn

4. Haiitn 2—2 " S—Z i pyHKUMU arcsin xyz+2x—3y+4z=0.
X y

. dz _ o xP+y? o 9
5. Haittu P ¢ynkunn Z =€ , TIoe X=sIn“t, y=cos-t.
dz dz X
6. Haiitn ol d_y st QyHKIUUA Z = usv? +u2v3, rae U=+/XY | V_g .

7. BBIUHCIUTS IPUOIMKEHHO ¢ TOMOIIbI0 Juddepennuana Bppakenne /8,94 -(1,02)%1.



2 2 2
o z
8. Harmucats YPaBHCHHC KaCaTCIbHOHN INTOCKOCTHU U HOPMAJIN K ITIOBEPXHOCTU — + y? + 3 =1

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

9. Haiitu skcTpeMyMbl QyHKIIUUA Z =%X3 +%y2 —4x+y.

y
10. Haiitu ? it GyHKOMN: Z = XeX
X

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

2 .Haittu % st QyHKIUW: Z = Sinz(x2 + yz)

3

X
3. Haiitu v st pyHKmu Z =1In (5X+ yz).
X

4. Haiitn 2—2 u S—Z s GYHKIMHE arccosxyz—2x° +2y—3z° =0.
X y

2 2 .
5. Haiitu % wist pyrxupn 2 = IN(XT +Y®) | rae x=sin’, y=cos?t.
d dz
6. Haiitn d—)z( u ay s GyHKUMH Z = udv? +udv3 e U=InX, v=In(2x +3y).
7. BeraucuTh NpHONIMKEHHO ¢ TOMOIIbio quddepeniana Beipakenue 4,04 -(1,01)%°,
2 2 2
8. Hammcatp ypaBHEHHE KacaTeIbHOM TNIOCKOCTH M HOPMAJIH K TOBEPXHOCTH L y? + ZZ =1
B TOYKE MO(O; 0; 2).
9. Haittn skcTpeMyMbl yHKIn Z = X° +12y° —12x—48y +64.
y
10. Haiitu % i GyHKIUR: Z = XeX
X
Bapuanr 3
1. Haiitn % st QYHKIHIL: Z = /4XYy" — X+ 2
X
2.Haiitu X nns pynkumii: z = Cos? X
oy 2y
0°X Jx+2
3. Haiitn TUTS Koy Z=e",
yox dyH
., 07 01 2 2
4. Haiitn ™ " v i GyHkuun Z° +2y° —3x—arctgxyz=0.
X y
5. Haiitn % Uit yHKIMU Z = 3w/x2 + y2 , TIe X=Sin2t, y:COSZI.
dz dz
6. Haiitu o d_y it GyHKOun Z = u?v +u v? ,re U= tgx .V =CcCtgxy,

7. BBIYMCIUTh MPHOIMKEHHO ¢ TIOMOIIBI0 auddhepeHiinana BeIpakeHne +/ 3,98 -(1,03)>%8 |



2 2 2
. Zz
8. Harmucats YPaBHCHHUE KAaCaTCJIbHOU INIOCKOCTHU U HOPMAJIX K IOBEPXHOCTHU Z + y? + Z =1

B Touke M, (0; 3 0).
9. Haiiti skcTpeMyMsl GyHKImn Z = 2X° +3y? —6x+12y+52.

x+y2

10. Haiitu ? urst yHKIWMiE: Z = X’e
X

Bapmuanr 4
1. Haiitn %Z( s GyHKImit: Z =+/5X°y* +y -8
2.Haiitu % it QyHKOUN: Z = Cos? Y
oy 2X
*X
3. Haiitn 5 GyHKIMH Z = A
X
., 07 01 2_ 2
4. Haiitu M u M s pyHkouu arcetgxyz—3x° -y +2z=0.
X

5. Haiitn % st yHKIMKA 2 = sin(x? + y2), Tme X=sin?t, y=COSZt.

. dz dz 2
6. Haiitu — u —— g QyHKIMH z=u?v +u Vz,rﬂe u:exy, v=e*

dx dy
4,01
7. Bpraucautb npubInKEHHO ¢ MoMoIbo TuddepeHnmana BplpakeHre @ 92)2 ) 08)2 .

2 2 2
o z
8. Harmucats YpaBHCHUEC KaCATCIbHOU INIOCKOCTU U HOPMAJIU K TIOBEPXHOCTHU ? + y? + Z =1

B TOYKE MO(O; 2; O).

3 67

9. Haiitn sKCTpeMyMbl DYHKIMH 7 =—2X° + % y° +12x -4y - S

10 Hatrn 2 zum Gynxuuit: 2 =(x2 +y? JIn(x? +y?)
OX
Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

KontponbsHast pabota 2 BBITIOJHSETCS CTYACHTAMH Ha TpakThdeckoMm 3aHstuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipu BHINOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)KHBIMU HOCHUTENSIMU HHGpoOpManuu (KOHCIIEKTaMM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMHU).
3anpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

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

1 Oamn BBICTABISIETCS CTYJIEHTY, €CJIM 3aJlaHUE BBIIOJIHEHO B TIOJTHOM 0OO0BEME,
MIPOCIIEKUBACTCS YETKOE YCBOGHUE CTYACHTOM MaTepHualia MOIYJIS; MOJIHbIE, Pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

0,75 Ganna BBICTABISETCS CTYACHTY, €CIH 3a/IaHKe BHITIOJTHEHO B 00BEMe oT 80 % U BhIIIIE;

0,5 Gamta BeICTaBIIAETCS CTYJACHTY, €CIIU 3aJjaHKe BBIIOJIHEHO B 00b&Me oT 50 % 10 79 %

0,25 Ganna BHICTaBIISICTCS CTYCHTY, €CIIM 3aJ]aHKE BBITOTHEHO B 00bEMe oT 20 % 10 49 %

(0 6aymIOB BBICTABIIACTCS CTYJCHTY, €CIIU 3a/laHHE BBITTOJIHEHO B 00bEMe MeHee 20 %.



7.2.6. KoaadokBuymM 1 mno TemaMm '"BBegeHue B MareMaTHYecKHMil aHAJIu3'"',

"HDOI/I3BOZ[H3H Q)VHKIII/II/I OJHOI'0O HE3ABUCHUMOI'O apI'YMECHTA. HDI/IJ’[O)RCHI/IH HDOI/I3B0)]HOI71"
(HaumenosaHue OYeHOUHO20 Cpeocmea)

Bonpocs! k koI1I0KBUYMY 1

1. Yro Ttakoe ¢ynkmusa? Ilpumep. CrocoObl 3amanus (ynkiuu. OO6iacTh onpeaenaeHus
¢ynkuuu. ['paduk pyHkumun
. O6parnas ¢ynkuus. [Ipumep
. Cnoxnas ¢pynkums. [pumep
. OCHOBHBIE XapaKTEPUCTUKU (PYHKIIUU
. OcHOBHBIE 2NIeMEeHTapHbIe (PYHKIMU U UX Tpaduku. DnementapHas GyHkius. [Ipumep
. Ilpenen pyHkuuum B TOUKE
. beckoneyHo masnbie 1 OECKOHEUHO OOJbIINe (PYHKIIUH, CBA3b MEXKTy HUMH
. CBolicTBa 6€CKOHEYHO MabIX (PYHKIIMIA
. OKBUBaJIEHTHbIE OECKOHEUYHO MaJlble

10. CBs3b Mexay GyHKIHMEH, €€ peaesioM 1 0eCKOHEYHO Malloi GpyHKIuen

11. ITpenen GyHKIUU IIPH X—>00

12. OcHOBHBIEC TEOPEMBI O TIpeIeIax

13. CpoiictBa npenenoB GpyHKIHMA. 3aMedaTeIbHbIC IPEIeITbI

14. HenpepbiBHOCTH (pyHKIIMH B Touke. CBOMCTBA (PYHKLIMH, HEIPEPBIBHBIX B TOUKE

15. Teopema O HENPEpPHIBHOCTH DJIEMEHTApHOW (YHKIMH W €€ WCIOJIb30BaHHE NpU
BBIYUCIICHUH [IPEIEIIOB

16. CpoiicTBa (hyHKIMIA, HETIPEPHIBHBIX HA 3aMKHYTOM HHTEpBaJje

17. Touku pa3psiBa PyHKIHUU U UX KIACCHPUKALUS

18. Yro Takoe mpousBoaHas pyHkimu. KakoB ee reoMeTpruecKuii CMbICT

19. IIpousBosaHas CyMMBbl, IPOU3BEIEHHS], YaCTHOTO ABYX (pyHKIMit. [Ipon3BoHas crnokHON
¢byukuu. [pumep

20. Tabnuia npon3BOIHBIX OCHOBHBIX 3JI€MEHTApHBIX (PYHKIIUI

21. Yro takoe nuddepennnan Gynxmun. @opmyiia ero BEIYUCICHUS

22. Tabnuua auddepeHnnanoB OCHOBHBIX. SJIEMEHTAPHBIX (GYHKLIUH

23. Ucnonw3oBanne nuddepenimana B MpuOIMKEHHBIX BEIUMCIEHUIX. [Ipumep

24. TlpousBoaHble U U depeHranbl BEICIINX TOPSIKOB

25. HeoOxomumble ¥ JOCTaTOYHBIC YCIOBHS BO3pacTaHUs M yObIBaHUS TU(QepeHIrpyeMont
byHKIIIN

26. Yto Takoe sKcTpeMyMmbl (min W max) QyHKiuH. KakoBbl HEOOXOIMMBIE YCIOBHUS
CYIIECTBOBaHMS IKCTpEMyMa

27. JlocTaTouHbIe yCIOBHE CYIIECTBOBAHUS Min U max

28. Teopems! Pous, Jlarpanka, Komm

29. [paBuna JlomuTans pacKphITHs HEOTIPEIEIeHHOCTEH

30. ®opmynsl Teinmopa u Maxknopena anst ¢yHkuuu f(X) W UX HCHOJB30BAHUE IS
BBIUMCJICHUM 3HAUEHUN QYHKIIMH C 33 JaHHOW TOYHOCTHIO

31. IloHATHE BBIMYKJIOCTH W BOTHYTOCTH Tpaduka QyHKIuM B Touke. HeoOxonmumeie u
JIOCTATOYHBIE YCIIOBUS BBIMYKIOCTH (BOTHYTOCTH) rpaduka GyHKIMH B TOUKE

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

33. Acummrotel Tpaduka (yHKImH. BeprukameHbeie acumnToThl. [Ipmmep. HakmonHble
aCUMIITOTBI, KaK ux Haitu. [Ipumep

O©CoO~NO O WN

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
1. CnocoOw1 3aganust GyHKIMH, TOCTOMHCTBA H HEJIOCTATKHU.
2. ChopmynupyiiTe onpeneiaeHusi OMHOCTOPOHHHUX TPEesioB (yHKITUU



3. Hanmuiure SKBUBasICHTHBIC (QYHKIMH JUisi QYHKIMIA SiN X, COS X, tg X, arcsin X, arctg X mpu
X—0.

4. Cymecrsyrot qu (3-0) u f(3+0), ecnu f= | 3-X |/(3-X)? CymectByet s npeaen f(x) npu
X—3?

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

6. 'eoMeTpuyecKuii CMBICI TPOU3BOAHON (DYHKIIHH.

7. Ilpon3BoaHas Npou3BeACHUS IBYX (DyHKIHUH.

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

9. [IpousBoaHbIe BEICIINX MOPSAAKOB. [Tpumepsr.

10. Yro Takoe Touka Makcumyma GyHkiuu. KakoBbl HEOOXOIUMBIC YCIOBHUS CYIIECTBOBAHHS
MaKcuMyMma

Bapuanr 2

1. Chopmynupyiite onpeneneHus npenena GyHKIUNA B TOUKE.

2. Kakue TouKky Ha3bIBAIOTCS TOUKaMH pa3pbiBa (PyHKIUU.

3. Yto takoe ¢pynkuus. [Ipumep.

4. Kakue ¢pyHKIMHM Ha3bIBAIOTCS AIIEMEHTAPHBIMU?

5. Jaiite onpeneneHne 6ECKOHEYHO Majlol GyHKIUU mpu X—a, X—oo. [IpuBeaure npumeps
TakuX (YHKIIHH.

6. [TponsBoHast GyHKIMH 3aIaHHON IMTApaMETPUICCKH.

7. Teopemsl Jlarpanxa.

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

9. ®opmyna Maxknopena s Gyukuuu f(X). [Mpumep s dyskiwii €°.

10. TTonsiTue BoruyrocTH rpaduka GyHkuu B Touke. HeoOxoaumele U 10CTaTOYHBIE YCIOBUS
BOTHYTOCTH

Bapuant 3

1. OcHOBHBIE 37IeMEHTapHbIe (PYHKIIMU U UX TpapUKH.

2. CnocoOblI 3a1aHus (QyHKLIMHU, TOCTOMHCTBA U HEJJOCTATKH.

3. Hamuiute S5KBUBaJICHTHBIE GYHKIMH 111 GYHKIHIA SiN X, COS X, tg X, arcsin X, arctg X mpu
X—0

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

5. CpoiicTBa QyHKIMH, HENPEPHIBHBIX B 3aMKHYTOM MHTEpBaJe

6. Jlate omnpeneiieHre MpON3BOAHON (YHKITUH.

7. IlpousBoHast yactHoro ABYX (pyHkiwmii. [Tpumep.

8. Tabmu1a MPON3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIUH.

9. Uro Takoe nudpdepenuuan GpyHKIUU.

10. HeoOxonuMmBbIe U TOCTATOYHBIE yCIoBHs yObiBaHUs AuddepeHnnpyemMoit GyHKInu

Bapuanr 4

1. Yto Takoe BeNIWYMHA, U KAKOH OHA MOXKET OBITH?

2. Chopmynupyiite onpeneneHns OJHOCTOPOHHUX TPeaesoB (yHKIIMH

3. Kakue TOukM Ha3bIBalOTCS TOUKAMM pa3pbiBa (QYHKIIMU

4. Ha3oBuTe BO3MOXKHBIE CITy4au BBIUMCIICHUS MPEIEITIOB MOKA3aTeIbHO-CTENEHHBIX (QYHKITHI.
[TpuBeauTe mpuMepsl 3-X TUIIOB HEONIPEIEIEHHOCTEH I TaKuX (QyHKIIMN

5. ChopmymnupyiiTe onpeneraecHue HeMPepbIBHOCTH (GYHKITUU B TOUKE

6. IIpou3BogHBIE BHICIINX MOPSAIKOB (DYHKIIMI 33 JaHHBIX TApAMETPHUECKH.

7. Packpeitue Heonpenenennocteii (0°). [Tpumepsr.

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



9. uddepeniuan 2-oro nopsaka f(X), kak ero HaiTH
10. Packpeitue HeonpeneneHnoctei (co°). ITpumep

Kpartkoe onucanue u perjJiaMeHT BbINOJTHEHHSA
KomnokBuym 1 mpoBoauTCs Ha IPaKTUUECKOM 3aHATUU 15 B BUE€ MMCbMEHHOM paboThl, Ha
BBINOJIHEHHE Pa0OThl OTBOAUTCA 2 yaca. Ha koJulokBHyMe He IOMYyCKaeTcs MCIOJIb30BaHUE KaKuX-
1100 CIpPaBOYHBIX MAaTEPUANIOB, KOHCIEKTOB JICKIMA W MPAKTHYECKHX 3aHATHH, MOOMIBHBIX
YCTPOMCTB, I'aJKETOB.

Kpurepun oueHku:

Kontponsnas padora cogepxut 10 3ananmii, kaxnoe 3aganue oueHuBaercs B 1,5 6amna.

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

1,25 Gaina BeICTaBISETCS CTYACHTY, €CITU 33/1aHUE BHIIOJTHEHO B 00bEMe oT 80 % u BbIIIIE;

1 6ann BbICTaBIISIETCS CTYIEHTY, €CJIH 3a/laHue BBIMOIHEHO B 00BEMe OT 65 % 10 79 %

0,75 Gaya BBICTABISIETCS CTY/ICHTY, €CIIH 3a/IaHUE BHIMTOIHEHO B 00BEMe 0T 50 % 10 64 %;

0,5 6amta BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJ]aHKe BBIIOTHEHO B 00b&Me oT 35 % 10 49 %

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

0 GanyoB BBICTABJISETCS CTYACHTY, €CJIH 33/1aHKe BhINIOIHEHO B 00bEMe meHee 20 %.

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

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

Bonpocs! k KOLJIOKBHYMY 2

1. ITepBooOpa3Hast 1 HeonpeaeneHHbIH naTerpain it Gynkun f(x). [Tpumepsr

2. CBoiicTBa HEONPEAECTCHHBIX HHTETPATIOB

3. Tabnuua HeonpeAeIeHHbIX HHTErPaJIOB

4. laterpupoBaHue 3aMeHOU niepeMmeHHo. [Ipumep

5. Uurerpuposanue no yactsam. [Ipumep. Kakue uHTErpansl BHIYUCISAIOTCS STUM METOI0M

6. IIpocreiimme npodwu 1,2,3,4-oro THma, MHTErpupoBanue Apoodeit 1,2,3 Tuma

7. VHTerpupoBaHue panMOHAIbHBIX (DYHKIMHA. (TpencTaBlIeHUN HENpPaBUIBHON JPOOHO-
panuoHaIbHOW (YHKIMM B BHUAE CYMMbl MHOTIOWIEHAa W MpPaBWIBHON ApPOOHO-pallMOHAIBHOMN
GyHKLIMYU; TeopeMa O IpeCTaBICHUN NPAaBUIBHOMN IpOOHO-pAIIMOHATIBHONW (DYHKIIMU B BUAE CYMMBI
MPOCTEUIINX APOOEH).

8. lHTerpupoBaHuie TPUTOHOMETPUYECKUX (PYHKIUI

9. UHTerpupoBaHue NPpPAMOHATBHBIX ()YHKITHIA

10. Yrto Ha3bpIBalOT HMHTErpaJbHOM cyMMo# (yHKIMM, 3agaHHOM Ha oTpe3ke? Kak ee
cocraButh? [Tpumep

11. Yro Takoe onpeneneHHblid HHTErpan? KakoB ero reoMmeTpuuecKuii cMbIci?

12. CpoiicTBa omnpeneneHHOro HHTerpaia

13. TlpousBogHass OT ONpEIENCHHOIO WHTerpajga 1O BepxHeMy mnpeneny. CBs3b
OTpeieNIEHHOr0 UHTEerpaia U NepBooOpa3HOi OT MOJUHTErpabHON PyHKINN

14. ®opmyna Herorona-JIelOHMIIA TSI BEIYUCICHHUS ONPEIEICHHOTO HHTErpaia 1 ycIoBHe
€€ MCIO0Ib30BaHUs

15. 3ameHa nepeMeHHOH B OIpeIeIEHHOM HHTErpasie

16. MaTerpupoBaHue 1Mo 4acTsM B ONpEeICHHOM HHTETpale

17. Beruucnenue miomaned miockux GUryp B NpSMOYTOJIBHBIX KOOPAMHATAX C MTOMOIIBIO
OIPECIEHHOr0 HHTErpaia

18. Beruucnenue iomaay ceKTopa B MOJIIPHON cUCTEME KOOPAWHAT

19. Beruncnenue JUIMHBI TyTH KPUBOU B MPSIMOYTOJIBHOM CHCTEME KOOPIUHAT

20. Beruucnenue oobema Tena Mo oA M IMONePeUHbIX CEYCHU I



21. Beruucienue od0beMa Tela BpalleHHs ¢ IOMOIIBI0 OTPEICIICHHOTO HHTETpaja

22. YacTHble MPOU3BOAHBIE OT CII0KHON (YHKIIMM HECKOJIBKUX MEPEMEHHBIX

23. YacTHble IPOU3BOAHBIEC OT (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, 33/1aHHON HESIBHO

24. Yactueie mpousBoaHble Beicux TopsyakoB MHII. CmenranHbie MPOW3BOIHBIE U UX
CBOMCTBO

25. Jluddepennmanst Beicmux nopsakoB GHIT

26. KacaTtenpHast JI0CKOCTh U HOPMaJb K IOBEPXHOCTH

27. Yto Ha3bpIBAIOT TOYKOH MakcuMyma (YHKIIMH HECKOJbKHUX IepeMeHHbIX. KakoBbl
HEOOXOUMBIE YCIIOBHS CYIIECTBOBAHUS TOUEK MaKCUMyMa

28. Uro Ha3bpIBAIOT TOYKOH MHMHHMyMa (YHKIMHU HECKOJIBKHX IepeMeHHbIX. KakoBbl
HEO0OXOUMBIE YCIOBHS CYIIECTBOBAHUS TOUYEK MUHUMYMa

29. JloctatouHble YCJOBHS CYIIECTBOBAHHS MHUHHMyMa M MaKCcUMyMa (YHKIUU ABYX
MEPEMEHHBIX B CTAlIMOHAPHOM TOUKE

30. VYcnoBubli skcTpemyM. Muoxutenu Jlarpamxka. @ynknus Jlarpamka. Kak nHaiitu
YCIIOBHBIN 9KCTPEMYM

Tunossie npuMepsl 3a1aHUM

Bapuanr 1
Yto Ha3bIBAIOT HHTErpaIbHOM cymmon pyukiuu f(X), 3amannoii Ha otpeske [a,b]?
CBoiicTBa ONpPEIEeICHHOTO HHTETpaia
Kak BBIYHUCIINTH ONPEIeIEHHbIA HHTETPA
Berauciienune mioniazaei miockux Guryp B mpsMOYTroJIbHBIX KOOPIMHATAX
Berurciienue miomang ceKTopa B MOJIIPHOM CHCTEME KOOPAUHAT
Jatb onpenenenue GyHKUMU ABYX nepeMeHHbIX. [Ipumepbl
Kax Haxo/sT yacTHbIC IPOU3BOAHBIC (PYHKI[MH HECKOJIBKUX MepeMeHHbIX. [Iprmep.
Yo Ha3bIBAIOT TOYKOW MaKCHMyMa () yHKITMHA HECKOIBKUX TIEPEMEHHBIX
KacaTenbHast IIOCKOCTh ¥ HOPMAJTb K TOBEPXHOCTH

. JIocTaTouHbIC YCIIOBUS CYIIECTBOBAHUS MAKCUMyMa (DYHKIIUH JABYX MEPEMEHHBIX B
CTAIlMOHAPHOI TOYKE

CoNoOA~WNE

[EEN
o

Bapuanr 2
1. Kak cocraButh HHTETrpanbHyt0 cymmy i ¢pyuakuuu f(X). [pumep
2. ®opmyna Herotona-JIeiiOHUIa 11 BEIYMCIIEHUS ONPEAEICHHOIO MHTErpasla U yCIOBUE ee
UCIIOJIb30BaHUs

3. Beoruucnenue o6bema Tena Mo MIoIAIsIM MONEPEYHbIX CEUeHU N

4. HecoOcTBeHHBIE MHTETPAJIbI ¢ OeCKOHEUHBIMU TpenenaMu. Kakue u3 HUX Ha3bIBatOT
CXOIAIIMMHUCS, Kakue pacxoasmumucs? [Ipumepsl

5. 3ameHa mepeMEeHHHOW B OMPEIeIEHHOM WHTErpajie

6. Hatp onpenenenue GpyHKIUHN Tpex nepeMeHHbIX. [Ipumepsl

7. Urto Ha3bpIBaeTCs YaCTHBIM IpUpalleHneM QyHKIIMH HECKOJIbKUX MEPEMEHHBIX

8. Uro Ha3bIBAIOT TOUYKOM MUHUMYMa (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX

9. JlocTaTouHBIC YCIOBHUS CYIIECTBOBAHUS MUHIUMYMa (DYHKIMH BYX ITEPEMEHHBIX B

CTallMOHAPHOU TOYKE
10. YacTHbIe TPOU3BOIHBIC OT CIIOKHOW (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX

z=f(u,v) creu=u(x,y) ; v=v(x,y)

Bapuanr 3
KakoB reoMeTpruecKkuii CMbICI ONPEAEIEHHOTO NHTErpana’?
[To xakoii popMyIie BBIYUCISIOT ONPEICICHHBIN HHTETPa
Kak BBIUMCIIUTG MJIOLIA/b TNIOCKON (PUTYpHI C TOMOIIBIO ONPEAETICHHOTO HHTEerpaja?
CBolicTBa ONpeIeICHHOr0 HHTErpajia

NS



Brruncnenue o6bema Tena BpalieHus ¢ IMOMOIIBIO ONPEeICHHOT0 HHTEeTpasia

. [atb onpenenenue GpyHkuu N nepeMeHHbIX. [IprumMepsl

Uto Ha3bIBACTCS YaCTHON MPOU3BOJHON (QYHKIIMH HECKOJIBKUX MTEPEMEHHBIX

KakoBbl HE00X0AMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MMHUMYyMa (yHKIIUU
HECKOJIBKUX ITIEPEMEHHBIX

9. YacTHble IPOU3BOAHBIE OT CIOKHOM (PYHKIIMM HECKOJIBKUX NEPEMEHHBIX

z=f(x,y), tme x=x(t); y =y(t)
10. loctaTouHble YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa (DYHKIIH JBYX MTEPEMEHHBIX B
CTaHHOHapHOﬁ TOYKEC

NGO

Bapmuanr 4
Jlatp ompenenenue onpeaeNeHHOTo HHTErpaa

2. Kak BbUnCINTE 00BbEM TeJa, €CIIM U3BECTHBI IIOMIAIN €T0 TONEPEYHBIX CCUCHHH
TUTOCKOCTSIMU, TIEPIIEHANKYISIpHBIME ocu OZ

3. ®opmyna Hetorona-JIeiOHUIIA TSl BBIYMCIICHUS ONIPECIICHHOTO HHTETPpalla U YCIOBUE €€
UCTIOJIb30BaHUS

4. HecoOCTBeHHBIC HHTETPAJBI OT PYHKIIMU UMEIOIICH pa3pbiB 2010 pojaa. Kakue nHTETpasibl

HA3bIBAIOTCA CXOAAIINMHUCH, KAKUC PACXOAAIINMHACA

Kak BBIUMCIIUTS IUIOMIA/Ib CEKTOPA B TIOJISIPHOM CUCTEME KOOPIMHAT

Uto Ha3BIBAIOT 00JACTHIO ONpeIeeHus (PYHKIINU HECKOIBKIX EPEMEHHBIX

YTo HA3BIBAIOT MOJHBIM MPUPANICHUEM (YHKIIUU HECKOJIBKHX MTEPEMEHHBIX

B xakux Toukax (1)yHKIII/I$I HCECKOJIBKHUX NCPEMECHHBIX MOKET HMETh SKCTPCMYMBI

YacTHble MPOU3BOAHBIC OT (DYHKIIMH HECKOJIBKUX MIEPEMEHHBIX, 3a/IaHHOW HESIBHO

10. JlocraTo4HBIE YCIOBHS OTCYTCTBHUS IKCTpEMyMa (PYHKIIMHU IBYX TIEPEMEHHBIX B
CTaIlIOHAPHON TOYKE

=

©CoNo O

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KomnokBuym 2 mpoBoAUTCS Ha IPAKTUYECKOM 3aHATUH 31 B BUiE€ MHUCbMEHHOM paboThl, Ha
BBINOJIHEHHE Pa0bOThl OTBOAUTCA 2 yaca. Ha koJulokBHyMe He TOMYyCKaeTcs MCIOJIb30BaHUE KaKuX-
aM00 CIpaBOYHBIX MaTEpUalOB, KOHCIEKTOB JIEKUUH W MPAKTUYECKUX 3aHATUH, MOOMIbHBIX
YCTPOMCTB, I'aJI>KETOB.

Kpurepun onenku:

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

1,5 OGamna BBICTaBAs€TCS CTYIEHTY, €CIM 3aJjaHUE BBINOJIHEHO B TIOJHOM OOBEME,
MPOCIISKUBACTCSI YETKOE YCBOCHUE CTYIEHTOM MaTepHajia MOJYJIsS; TIOHbIEe, Pa3BEPHYTHIE OTBETHI
Ha BCE MOCTaBJICHHBIE BOIIPOCHI,

1,25 Gaia BeICTaBISIeTCS CTYACHTY, €CITH 3a/1aHUE BHITIOJTHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 3aJJaHHE BBIMOJIHEHO B 00bEMeE OT 65 % 110 79 %

0,75 Gaya BBICTABISETCS CTYACHTY, €CJIH 3a/IaHNe BHIMTOJTHEHO B 00BEMe oT 50 % 10 64 %;

0,5 6ama BeICTaBIIACTCS CTYJCHTY, €CIIU 3aJ]aHKe BBITIOTHEHO B 00bEMe oT 35 % 10 49 %

0,25 Gaya BRICTABISETCS CTYACHTY, €CJIH 3a/IaHUe BHIMOTHEHO B 00BEMe oT 20 % 10 34 %

0 GasIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33aJJaHHe BBIIOJIHEHO B 00béMe Menee 20 %.

7.2.8. UTOroBoe TeCTHPOBAHUE

(naumenosanue oyeHouHo20 cpeocmsa)

TunoBble npuMepbI 3a1aHNI

Monayab Ne 4. Beenenue B MaTeMaTHYeCKUIl aHAIN3
1. Kakast u3 GyHKUUH SBISETCS HEUETHOMU, €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)
2. UccnenoBaTh Ha Y€THOCTH WM HEYETHOCTh (PYHKIHUIO ) = X sin? x—%/x ...
OtBer:
3. Haiitn nepuon ynkuuu f(x) = 3cos§ —sin6x...
1 2 3 4 )
107 z 107° z 10z
3 T 6 3
4. Kakoil U3 HI>KENEpEeynCIeHHBIX PEJIETIOB CBOJANTCA K MIEPBOMY 3aMedaTelIbHOMY Ipeey:
1 2 3 4
] n __arcsin X 1 ! 1\
im[100F =1 100 | 1750 7L imten) =e | tim[142) e
X—Xq X—>Xg n—0 X—0 X
5x+2
5. Berauciure npemen lim X2
x>x\ 3X+1
1 2 3 4
e” e’ 5 -5
6 B i 3x* —4x+1
. bpraucaoute npeaen IM——F— ...
peA ol 3—~/27X
3
1 2 3 4
0 2 i o0
3 9
. lim X% +2x% —3x
. Beraucnure npenen —
PO X —3x+2
1 3 4
-4 4 o0 -0
2
X=X
8. Berunciure npeaen  lim gTi
x>0 2X +1
1 2 3 4
0 1 = 0
2 4




X
9. Beruucnure npenen  |im (—j

X—>+00 3
1 2 3 4
0 2 L 0
3 4
10. Beraucnure mipeaen lim COSX__—COSZX
x>0 XSin 2X
Otser:
1
- 2 ;
11. Beraucnure npeaen Iim[wJ
-0 xtg9x
Otser:
B im 2tg(x +5)
. Beruncnure npenen ——
P x>56+Xx-1
OrtBet:
2x-3
13. Beraucnure npeaen |im 3x+2
oo\ 4X+1
1 2 3 4
0 00 1 e?
€
X—1ecmu—-1<x<?2
14. Haiinure Touku paspsiBa Gpynkiwu f(X)=
2—X,ecmu2<x<5
1 2 3 4 5
Touex paspviea nem x=1 x=0 x=2 x=5

x-1
15. HaiiTu Touku paspbiBa GpyHKIUM Y= 4
. Touek pa3pbiBa HET

. x=0- Touka pa3peiBa NEPBOTo poja

. x=0- TouKa pa3pbIBa BTOPOro pojia

. X=1- TouKa pa3peiBa NEPBOTo poja

. X=1- Touka pa3pbIBa BTOPOro poja

" ONpCaCInTb UX THUIL

DA W N =

Moayas S. IIpousBoaHass (P)yHKUMH OJAHOI0 He3aBHUCUMOIo aprymenra. IlpuiioskeHus
MPOM3BOHOM

1. Haiigure y' ,eca Y = (cos x)S"X. ..

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

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

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

\ 1 \ 2 \ 3 4




2
x- +1

! (x+1)

1
41 2i;f2+lj m -1

(3]

3. IlpousBogHast BTOporo nopsiaka GyHKuuu Yy = Sin(4X2 —1) paBHa ...

3(005(—1.‘-{2 - 1J +8x2 51'*_r1[-1::.f2 - 1]]

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

— 64x? 51'11[—1 x* - 1J

chos[—'lxz - 1)

4. KacarenbHas K rpaduky GyHKIun o6pasyer ¢ ockto OX yrom, pasHsiit 45° B Touke ...
1 2 3 4
(1;5) (1;7) (-1;11) (0.5:5)
5. Haksonnas acummnrora rpaduka pynkuun  f (X) = X+€* 3amaercs ypaBHEHHEM BUJA ...
1 2 3 4
y =X, Ipu y=-X, npu y=X, npu y=-X, npu
X —> 400 X —> 400 X —>—o© X —>—o©
6. Indpdepennman GyHKuun Yy = 4 paBeH ...
1 2 3 4
47 1n4-(2x 1 4"“"(2;{—1]9, g2 —x) 4 ng-(x? -
! : :
In4

7. MatepuanbHasi TOYKa ABMXKETCS NPSIMOJIMHENHO IO 3aKOHY. Torga yCKOpeHHE TOYKH B
BPEMEHU PABHO ...

MOMEHT
OrtBer:
8. IIpon3Boanast pyHKIUN y—& paBHa
1 2 3 4
[x2—2x+2_T [;{2—2;{+2\r x-1 [:H—:EHET

9. YpaBHeHHe KacaTelnbHOW K rpaduky (QyHKIHUU f(X):—X3 +3x* —2Xx+1 B ero Touke ¢

abcrmccoit X, =2 uMeer BUJ ...
1 2 3 4
y=-2x+5 y=-2x-3 y=2x+5 y=2x-3
X =2sin?t
. Torpa npowusBogHAs NEPBOTO

10. ®yHkuus 3a1ana B HapaMeTPUIECKOM BHJIE .
y =6c0s’t

nopsiika QYHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
9 9 2 2
- —cost —cost - 9cos ¢
2 2 Ocost 2sint




1
11. Haumensbiee 3HadeHue GyHkiuu f (X) = > X+ COS X Ha OTpe3Ke [% ; 7Z:| PaBHO ...

1 2 3 4
sz _f3 Ty z z
12 2 2 4 2

1

12. BeprukanbpHas acuMITora rpadpuka GyHKIUU f(x) =X -eX*¥4 samaercs ypaBHEHUEM

BHUaA ...
1 2 3 4
x=1 x =-4 x=4 x=0
13. Ipoussoanas Gpyukuuu X°—xy +y*=1 papna ...
1 2 3 4
y,=2x—y y' = X—y ) _2X+y y,:2x—y
X—2y X—2y X—2y X+2Yy
x=tgt;
14. ®OyuHKIws 33]aHa B TApaMETPUIECKOM BHUJIE 1 . Torna npoussonnas Broporo
cost’
nopsiika QYHKIMH 10 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y'=cos®t y'=cos y'=cost
. ctgx-1
15.Berauciure, ucrnosb3yst npasuio Jommrams [im Sinax
2 Sin4x
4
OrtBeT:
Mopnyas 6. HeonpenesieHHbI HHTErpaJl.
Jx-2f
1. MHO)ecTBO 1epBooOpasHbix Gpyukiuu f (X) = AMEET BU]I ...
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. MHOKeCTBO 1epBo0OpasHbIX GpyHKIUK | (X) == HMEeTBUI ...
v1-4x
1 2 3 4
1 1 1
— —arccos® 2x ~ arccos® 2x + — —arccos 2x —arccos 21+
6 6 3 3
3. MHOXeCTBO NIepBOOOPa3HBIX (DYHKIIMK UMEET BUTT ...
1 2 3 4
X’ X’ t X’
Z-(m2x-1{  Z-(@In2xc+1) Fln2e-1)4 T (n2x-1)+




4. MHOXeCTBO 1epBo0OpasHbIX GyHKIHK f (X)

= m UMEECT BUL ...
1 2 3 4
1, |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In + —In +( —In +d
6 3x 3 3x 6 [3x—2 3 |3x—-2
X+1
5. MHOeCTBO IIEpBOOOPa3HbIX QyHKIMU | (X) = MMEET BUII ...
1-2x

L J1—2x° -I—Larcsin J2x+C

! ﬁJl—Exz -I—Larcsin J2x+C

E 2 2 .
1 7 1 . 1 7 1 .
——f1-2x" — —aresin +/2x + C —+1-2x" ———aresin +/2x+C
2 2 2 2
6. MHoecTBO nepBooOpa3HbIX GyHkimu f (X) __Sin2x UMeEET BUJL
V3+cos® X

1 2

3

4

g .
-2+/3+cos x 23+ cos x +|

g
- +3+cos x +

23 +c'::!s2 x + (]

7. MHOeCTBO 1epBO0Opa3HbIX (PYHKIIUU UMEET BUJ ...

2 2
-t +6fx+C S+ +6fx+C
5
5 5
;xzf—x2+3\E+C ;xzxf._—xz+6«\/§+(,‘
artg2x
8. MHokecTBO 1epBooOpa3HbiX pyHkuuu f (X) = oo UMEET BUJ ...
+4x
1 2 3 4
1 2 1 2 daretg?2x+( L 2
;arcrg 2x+( ;arcrg 2x+( g = Earcrg xt+C
9. MHO€eCTBO IEpBOOOPA3HBIX PYHKIIUM 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 1epBO0OPa3HBIX (YHKIIMU UMEET BU ...
1 2 3 4
/6 /6 « /6 /6 x -J6 /6 /6 /6
—arctg —arcig — —aretg — - —arctg —
6 3 2 3 6 3 2 3
11. MHoOxkecTBO IepBOOOPa3HBIX (PYHKITMH UMEET BU] ...
1 | 2 3 | 4 |




% arcsin (3x — 1

éarcsin (3x—1]

— —aresin(3x —larcsin(Sx—
3 9

12. MHOKeCTBO epBOOOPa3HBIX (YHKIIUH f(X) =sin® x-C0S”* X uMeer BUL ...

3

5 1
—cos  x—Zcos  x+C

1 -
Zcos  x——cos’ x+C

1
gccsj x—cosx+C

lncu:.usj' x+C
A

13. MHoxecTBO 1epBOOOpa3HBIX (QYHKIIUA UMEET BU ...

—1!4—.1'2 +Sarcsin§+C‘

i

".Jl'q-_xz +33rcsin§+€

e

. X
4—x2 — 3arcsm ;+C

i

. X
4—x2 —331'@5111;4—(,‘

s

X
14. MHOkecTBO IIEpBOOOpaA3HBIX ki f(X)=— UMeEET BULI ...
pBOOG byn () e
1 2 3 4
1 ( 1 [ | 2
——ctg(l+3x2 —ctg(l+3x2 ]ﬂ —Ig(l+3x2 ]+ —rfi.‘g{1+3x ]4
6 6 ' 6 '
15. Cpenu HUKETIEpEUNCICHHBIX BhIPAKEHUN BEIOEPUTE BEPHBIE. . .
a-1
1. Iu“du— +c a#-1
a-1
2. jd—u =In tg(ﬂ+z) +C
cosu 2 4
du u
3. | —=Ihitg—|+cC
-[sin u g 2

Mopayas 7. OnpeneneHHbI HHTerpaJl

1. lnsa onpeneneﬁﬁoro WHTErpaia CIpaBeIInBO PaBEHCTBO .

X X
6 3 3 3 § 3
X X
_[ dx=10 _[ dm:ZEI dx
9 2 9
y cos2x g cos2x jcoslx
3 6
' ' ' T
6 3 6 3 6 3 6 3
X X X X
_[ deEI dx _[ dx = _[ dx
> 2 2
_coslx _ cosX _cos2x ;. cos2x
-— -— -— -—+x
6 6 6 6




z
2
j sin? X
2. OnipesielieHHbI HHTErpal 2 paBeH ...
T
2
1 2 3 4
T 0 T T
| | -
2 2 2

3. Ilnomans ¢urypsl, M300pa)KEHHOH Ha PHUCYHKE paBHA

1 2 3 4
38 70 4(5./10 - 4) 2(10+/10 -27)
3 3 3
3
2x—x2 d
4. 3HaquI/Ie onpe,ueneHHorO I/IHTerpaHa e X HpI/IHaI[He)KI/IT HpOMG)KyTKy vee
1
1 2 3 4
i,4e ﬂ,i [‘1’9:‘1@3] —4—”‘]
e’ e e’
5. OnpeaeneHHbI HHTETPpAl  PaBeH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. Ilnomaps (GUrypsl, orpaHuueHHo mapadonoi Y =—X* +4X+5 u ockio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3
7. ®yuxims Y = f(X) 3amama u HenpepelBHA Ha BCeil UMCIOBON HpsIMOIL, a1 b —

JIEUCTBUTEIIbHBIC Ynciia. Torna BEpHO YTBEPKICHUE ...



f(XMx=if(XMx—if(XMx jf(x)dx{f(x)dﬁif(x)dx

Ly e e | Ly Me— O

Flopde= ] £l J £ (c4x = 4f f(x)dx

8. OnpeneneHHbI HHTETPAT

1 2

3
-3 A3 3 2-3

9. [Tnomane burypsl, M300paKeHHOU Ha pHUCYHKE
paBHa

1 2 3 4
275 5 135 70
6
10. HecoOcTBeHHBII HHTETpAT ...
1 2 3 4
1
paBeH 3 paBeH - — pacxoauThes paBeH 1

11. TInomans ¢urypsl, H300paKEHHON Ha pHCYHKe 4
paBHa




20 28
6 7 — —
3 3
z
4
12. OnpeneneHHbIN HHTETPAT J. x sin 2xdx PaBeH ...
0
1 2 3 4
1 1 2-
— - — 0
4 4 8

13. OO6beM Tena, MONYYEHHOTO BpamieHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TparleIuH,

orpaHudeHHOM muHEAME Y = X°, X=4 paBeH ...

1

2

3

4

60

32

T

4 7

14. O0bem Tena, MOMYYEHHOTO BpamieHHeM BOKpYr ocu OY KpPHBOJIMHEHHOW TpameruH,
OTPaHUYEHHOM JINHUSMHU y3 = 4X2, Yy =2 paBeH ...

1 2 3 4
4 2 37 T

15. JlnuHa ayru KpUBOH OT TOYKH O(O;O) IO TOUKH B(4;8) paBHa ...
1 2 3 4

8 (lov0-1)
27" :

8 (10410 +1)
27" :

Sz

Moayab 8. @YyHKIUN HECKOJIbKHX MepeMeHHbIX

ou
1. YactHas npou3BoIHAS o (GYHKIIUA UMEET BT ...
X

1 2 3 4
2 2
2:{}-‘3+z 3:{‘}-‘3—2}-'z+ X—y° 2:{}'3+z+8
2
2. YacTtHas IMMPOU3BOJAHAA BTOPOI'O MOpAAKa ? (I)yHKLII/II/I HUMECT BU] ...
X
1 2 3 4
7 oy~ 7 v+l ¢ -y — 7 yy—
ylewl xe™ ay(xy +1)® : yle!
oz y
3. YactHas npon3BomHas — (QYHKIHK Z = arcCoS— WMeeT BUJ ...
X
1 3 4
1 1 ¥ X
2 2 2 2 [.2 2 2 2
T —y X“—y X+fX° =¥ X“—v

o

w

"y

2

z
4. YacTHas npou3BOAHAasl BTOPOIrO NOpsIKa W byHKIMU Z = In(2x + 3y) UMEET BU]L




1

2

3

4

9

rra)

4

rta)

6

x+a)

1
xray)

5. Tonueiit nuddepernman QyHKIHH Z = 49 ymeer BUX ...

dz =4 74 ((2x-3y)dr —3x

dz = 4%

"((2x =3y Jdx — 3xdy)

dz = -4 714 (3xdx - (2x -3y

-

dz = 4% 7

'In 4 - (dx + dv)

6. YactHas mpous3BogHAS % byHKIIMYU Z = COS(ZX —3xy) HMeEeT BUJ ...

3xsin(2x —3xy)

—(2-3y)sin(2x - 3xy)

—3xsin(2x —3xy)

- (2x - 31y)

sin (2x — 3xy)

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

1

2

3

4

X

\V2Xy+ Yy +5

2y

\V2Xy+ Yy +5

y

\V2Xy+ Yy +5

y

242Xy +y* +5

8. HactHast mpou3BOJHASI BTOPOTO MOPSIKA

2

2
byHKIMYU Z = (X2 + y2) MMEET BU/I..
X

1

2

3

4

12x% +4y?

Ax* +12y?

8xy

4x

2

0°z > 2
9. YactHas mpou3BOHASI BTOPOTO MOPSIKA y Gyakmmu Y =In/X° +y° umeer Bur...

1 2 3 4

y* —x’ oy x* -y X

(Xz + yz)z (Xz + y2)2 (XZ + y2)2 /X2 +y2

2
10. YacTHas Ipon3BOIHAS BTOPOTO MOPSAKA oo dyrkmun Y =In\x* +y® umeer Bu. ..

1 2 3 4
yz 2 ~ 2xy X2 _ yz 2%

(x2 +y2f (x2+y2f (x2+y?) JX2+y?

11. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

8x82y byukipm Y = |

nyx* +y> uMmeer BHI. ..

1 2 3 4
y*—x* Xy X -y X
(x2 + y2)2 (x2 + yz)2 (x2 + y2)2 X2+ y?




2

z
12. YactHas npou3BoHas BTOPOTO MOPSIKA W dynkmun Y =In/x* +y® umeer Bu. ..

1 2 3 4
y* —x* oy x* -y X
(x2 + yz)2 (x2 + yz)2 (x2 + y2)2 X2+ y?

13. YactHas npou3BoIHAs % byakuuu arcsin xyz+2x —3y +4z =0 umeer Bui. ..
X

oo Xy++1-x?y?z*

- yZ 41— X2y?7? ’

oo Y+ 41-x2y’z*

- yz+2,/1— x2y’7? ’

oo Xy —4,/1+ x*y%z%

- yz—2,/1+x2y’2%

J Xy +4,1-x°y’z*

yz+2,/1-X°y?z%

14. YacTHas mpou3BOIHAS % bynkumn arcsin xyz+ 2xX —3y +4z =0 umeer BuI. ..

oo XY 4.1+ x°y*z*

- Xz 31+ X2y?7?

y

oo XY 41— x?y?z°

xz—3,/1-X2y?7?

y
oo XY 4.1+ x?y?z?

- Xz 31+ X2y?7?

y

y

XY 4.1-x?y?z®

xz—3\1- X’y?2°

15. YacTHas mpou3BoHAs ((jj—ltj byHKIMHA U = In(x2 + yz), 20e X=t, y= t? umeer BU]L...

1 2 3 4
201+ 2t?) In(t® )- 6t° 1 2t +t?)
t{L+t2) th+t° t{L+t?)

KpaTkoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

HtoroBoe TectupoBaHue mo aucuuivivee "Beicimas marematuka. Juddepenuunansuoe u
MHTETPaJIbHOE UCUYMCIICHUS" BBICTaBIsIeTcsl B pactucanun Ha 20 Henmene u npoxoaut depes LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kjacce obmiero goctyna. Ha Tect orBomutcst 2 waca. [lpu
BBIMIOJTHEHUHM TECTa CTYJAEHTHl MOTYT IOJb30BaThCSl TOJIBKO KalbKyJIsTOpaMH, IMPU STOM HeE
JIOMYCKAETCsl MCIOJIb30BaHUE KaKUX-THOO CIPABOYHBIX MAaTepHalioB, KOHCHEKTOB JEKIHMH U

MPAKTUYECKHUX 3aHATUN, MOOMIIBHBIX YCTPOUCTB, Ia/IKETOB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxaoe 3ananue omnennBaercs B 10 6amios.
10 6ayT0B BBICTABIISCTCS CTYJCHTY 32 IPABMIILHBIN OTBET HA 3aJIaHUE,
0 GayoB BBICTABISIETCS CTY/ICHTY, €CITM OTBET Ha 3a/1aHNe HENPABUIBHBIN.




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.
Innauyes. — Mocksa : UH®PA-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. — (Bricmiee oOpa3oBaHue:
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.,

Martemaruka B mpuMepax u 3agadax : yuel.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe mmocobue

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 IO BBICIIEH 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 (nata
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 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekrponHsiii pecypc]

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum 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] : HaydHast 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
. — Pexxum pocryma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

- 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 [3nexrponHsIii pecypc] : 37eKTpoHHAs HH()OpMAIHS : apXUB HAyYHBIX )KYPHAIJIOB.
— 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 (1aTAa,
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 /IS MIPOBeIeHHA
. 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 /1J1sl IPOBe/IeHUsl
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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