MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b51.0.13.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Beiciiast matematuka. Andg¢epeHnuanbHoe M HHTErpajbHOE HCUYUCTCHUS

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO MTOATOTOBKHU
18.03.01 XumMuueckas TEXHOJIOTUA

HaIpaBICHHOCTH (PO HIIbH)
XUMHUYECKasi TEXHOJIOTHS OPTraHUYECKUX U HEOPTaHMUECKUX BEIIECTB
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Oomras TpymoeMkocth: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 2

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHble
[TpakTnyeckue 64 64
ITpomMexyTouHas aTTecTanus 0.35 0.35
KoHnrakTHas paboTa 96.35 96.35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35.65 35.65
Hroro 216 216

(

JOKYMEHT NMoArnmcAH
QNIEKTPOHHOW MOANNCHIO

CepTtudukat: 017C2CE1004DAF6D8A4A7FI36343E46780
Bnapeneu: YTeeBa Po3a AzepbaeBHa
LencteuteneH: ¢ 14.11.2022 go 14.11.2023

.




Pabouyto mporpaMmy cocTaBuiL:
JIOIICHT, TONEHT, K.IL.H. [Tandépora C.I1I.

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

PenensupoBanue pabodeid mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HarpaBieHus moaArotToBku 18.03.01 Xumuyeckas TeXHOJIOTHS

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO

3aBeIyIOIIHUH Kad)CHDOﬁ «XUMHUYECKas TEXHOJIOTHUS U DGCVDCOC66D6)KGHI/IG»

« » 20 T. M.B. KpaBuosa
(noonucw) (1.0. ©amunus)

YTBEPXIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanust Ne 1 ot 27.08.2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

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
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKW, HAa OCBOEHUM KOTOpPbIX Oaszupyercs JAaHHas AMCLUIUIMHA!
"Boiciiast MaTreMaTuKa. DJIE€MEHTHI BbICLICH anreOpbl U TeoMeTpun'.

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW NUCIUIUITMHBI HEOOXOJIUMO KaK
npenuiecTByromnee: 'Briciias marematuka. Mi30paHHble pa3ienbl BbICIICH MaTeMaTUKH .

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTPOJIUpYeMbIe - Ilnanupyemsle pe3yJibTaThbl
KOMIIETCHIH U (KOJ M HAMMEHOBAHHE) o0yueHust

(K0J1 1 HAUMEHOBaHUE)
OIIK-2. Criocoben OIIK-2.1. Ymeer nposouts | SHATH:
UCIIONBb30BaTh aHaIM3 QYHKLHUH, pelnars 1. OcHoBHBIE 3aKOHBI
MaTeMaTH4YeCKue, OCHOBHbIC 3a/[a4H TCOPUH €CTECTBEHHOHAYYHbIX JUCLHUILUINH
usmeckue, GU3NKO- | geposTHOCTH U 2. MeTtoapl MaTeMaTU4eCKOrO aHalln3a
XUMHYECKHE, MaTeMaTHIECKOMH Uil OE30LIEHOYHOW  MHTEepIpeTaluu

XUMHYECKHE METOIbI
JUTSL PEIICHUs 3a71a4
npodeccuoHanbHOM
JCSITeIbHOCTH

CTaTUCTHKH, PelIaTh
YPaBHEHUS U CUCTEMBbI

g depeHInaIbHbIX
ypaBHEHMI IPUMEHHUTEIBHO K
peabHBIM TpoIIeccaMm,
MPUMEHSTh MaTEMAaTHIECKHE
METO/IbI MIPU PEIICHUN
THTOBBIX TPO(ECCHOHATBHBIX
3aj1a4

SMIIUPUYECKUX JAHHBIX.
2. Metonpl pemnieHus: MaTeMaTHIECKUX
3aJa4 10 YHUCJIOBOIO WM JPYroro

Tpebyemoro  pesyinbrara (Tpaduka,
(GbopMyIIBI U T.I1.)

YMmern:

1. PemaTh THTIOBBIE MaTeMaTHYECKHE
3aJauu

2. IlepeBoguth TpodeccHoHaTbHEIE

3a7[a4M C OMHCATEIBHOTO S3bIKA Ha S3BIK
MaTEMATUKU, MNPUMCHATH METO/AbI
MaTeMaTu4ecKoro aHam3a TUISt
pemreHus 3amad  podeccHoHaTbHON
JeSTeIILHOCTH




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJHUPYEMbIE . Ilnanupyemsble pe3yabTaThl
p py KOMIIeTeH Ui py pesy
KOMIIEeTeHI[ U o0y4eHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAUMEHOBAHME)
Baanern:
1. MeTtogamu MaTEMaTHIECKOI'O

ONMCAaHUA THUIOBBIX 3a/1a4, HYXKHBIX JJIS
MoMcKa MH(POPMALUHU, HEOOXO0IAUMOU
JUI PEIICHUs IIOCTAaBICHHOW 3a/ayd,
[oJlyyaTb Ha €€ OCHOBE TpedyeMble
JaHHBIE

2. Metonamu MaTEMaTHYECKOT O
ONMCAaHUA XHMHUYECKUX SIBJICHUH U
IIPOLIECCOB HA OCHOBE HAYYHBIX TEOPU,
KOHLENIHH, TOAX0I0B




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3nen)| y4eOHoOI Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, Baauabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Mopyns 4 Jlex 1 IIpenen uncnoBoil MOCIETOBATEILHOCTH. 2 2 - -
«BBenenue B [Ipenen pynkuu. beckoneuHno masnbie U
MaTeMaTHYeCKUN 0ECKOHEYHO OOJBIINE BETUYHHBI.
QHAIIN3» OcHOBHBIE TEOPEMBI O IIpeieax.
Monyns 4 Ip1 Brruucnenue npenaenos 2 2 - -
«BBenenue B [OCJI€I0BATEIbHOCTEH.
MaTeMaTHYeCKUN
QHAIIN3»
Monyns 4 IIp2 Brraucnienue npenenoB GyHKIUH B 2 2 - -
«BBenenue B 0ECKOHEUHOCTH.
MaTeMaTUYECKUI
aHAIN3)
Monyns 4 a2 3ameuatenbHble npezenbl. CpaBHEHNE 2 2 - -
«BBenenue B 0ECKOHEUHO MaJIbIX BEJINYMH.
MaTeMaTUYECKUI
aHAIN3)
Monyns 4 IIp 3 Brruucnenue npenenoB GyHKIui B 2 2 - -
«BBenenme B TOYKE.
MaTeMaTUYeCKUI
aHaIIN3»
Monyns 4 IIp 4 Brruncnenue npenenoB GyHKIMMA ¢ 2 2 - -
«BBenenue B MOMOMUIBIO 3aMeYaTeIbHbIX IIPEIENIOB.
MaTeMaTUYeCKUI

AHaJIN3)»




DopMBbI TEKYLLET0

[POU3BOJHON»

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3aen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 4 J3 HenpepsiBHOCTD PyHKIIMU. TOoUukn 2 2 - -
«BBenenue B pa3psiBa (pyHKIIMU. CBOICTBA
MaTeMaTUYECKUI HENPEPBIBHBIX (PYHKIIUH.
QHAIN3
Monyns 4 IIp 5 UccnenoBanue pyHKIMiA HA 2 2 - -
«BBeneHue B HEIPEPBIBHOCTb.
MaTeMaTUYECKUI
QHAIN3)
Monyns 4 IIp 6 KonTponbnas pabota mo moaymto 4 2 2 10 - KontponbHas padota
«BBenenue B «BBenenue B aHaan3. 1 o Teme «BBenenue
MaTeMaTUYECKUI B MaT€MaTUYECKUI
QHAIIN3 QHAIN3)
Monyns 4 Cp N3ydeHne TeopeTHuecKoro MmaTepuania u 2 16 - -
«BBeneHue B BBINIOJIHEHNE UHIUBUAYaJIbHBIX 3a1aHUM
MaTeMaTU4eCKUi 0 MOJTYJIIO 4.
QHAIN3)
Monyis 5 14 [TonsiTvie MpoU3BOIHOM, €€ 2 2 - -
«I[IponsBoHas T€OMETPUYECKUI U MEXAHUYECKUI
(yHKLIMU OJTHOTO cmbich. [IpaBuna nuddepennmpoBanus.
HE3aBUCUMOI0 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKIINH.
ApryMeHTa.
[Ipunoxxenns




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyinb 5 IIp 7 Brlunciienrie mpou3BOIHBIX CIOKHBIX 2 2 - -
«I[IpousBoiHas (G yHKITHIA.
(b yHKIIUH OJTHOTO
HE3aBHCUMOI'0
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Monynsb 5 IIp 8 Brruncnenue npou3BoAHbIX QYHKIUH, 2 2 - -
«[IpousBonHas 3a/laHHBIX HESIBHO, [TapaMETPUUECKH,
(b yHKIIUH OJTHOTO norapudmuyueckas mporu3BoIHAS.
HE3aBHCUMOI'0
apryMeHTa.
[Ipunoxxenns
[POU3BOIHON»
Monyis 5 JI5 Huddepenunan pynxmuu. [lpumenenune 2 2 - -
«I[IponsBoHas muddepeHnmana B NpuOIHKEHHBIX
(yHKLIMU OJTHOTO BbIuncieHusX. [IponsBoansle u
HE3aBUCUMOTO UG depeHImanbl BHICIIUX TOPSAKOB.
ApryMeHTa. MexaHn4eCcKuil CMBICI BTOPOi
[Ipunoxxenns IIPOU3BOJHOM.
[POU3BOJHON»
Monyisb 5 IIp 9 Haxoxnenne nuddepennnana GyHKIHUH. 2 2 - -
«I[IponsBoHas [TpuOaKeHHbIe BHIYMCIECHUS C
(YHKITUH OJTHOTO nomoltpio auddepennunana.
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacrsa)

Monyinb 5
«IIponsBonHas

(b yHKIIUH OJTHOTO
HE3aBUCUMOIO
aApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»

TIp 10

Brrancienne npou3BOAHBIX U
¢ epeHIranoB BEICIINX TOPSIKOB.

Monayns 5
«[IponsBonHas
(YHKIIUH OJTHOTO
HE3aBHCUMOI0
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»

JI6

CaoticTBa 1uddepeHInpyeMbix
¢yukuuii. [Ipasuno Jlonurans.

Monayns 5
«IIpousBoiHast
(yHKLIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

Ip 11

Beluncienue npeaeinos ¢ MOMOLIBIO
npasuia Jlonurans.

Monayns 5
«IIpousBoiHast
(yHKIIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

IIp 12

3aauM Ha CBOICTBa
mubdepeHIMpyeMbIX QYHKINHN.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 5 J17 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 2 2 - -
«IIponsBonHas npou3BoaHoN. Hanbomnpmee u
(b yHKIIUH OJTHOTO HauMeEHbIlIee 3HaYeHne PyHKINUU Ha
HE3aBUCHUMOTO OTpE3Ke.
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Mopyns 5 IIp 13 3anaun Ha uccienoBaHue PYHKIUN ¢ 2 2 - -
«IIponsBoHast MOMOUIBI0 Tpon3BOIHOM. [TocTpoeHue
(b yHKIIUH OJTHOTO rpadukoB QyHKIIMIA.
HE3aBUCUMOTO
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»
Monyis 5 IIp 14 KonrtpomnbHas pabora no moay:no 5 2 2 15 - KonrtponsHas pabora
«IIpousBoiHast «IIpousBoaHast pyHKIIUU OJHOTO 2 1o Teme
(YHKITUH OJTHOTO HE3aBHCHUMOTO apryMeHnTa. [IpunoxeHus «I[IpousBonHas
HE3aBUCHUMOTO MIPOU3BOTHOM (YHKITH OHOTO
ApryMeHTa. HE3aBUCHMOTO
[Tpunoxenus ApryMEHTA.
[POU3BOJHON» [TpunoxeHust
Monyisb 5 Cp N3y4eHne TEOpETUUECKOr0 MaTepuana u 2 17 - -
«I[IpousBoiHas BBITIOJTHCHHUE WHIUBUIYATBHBIX 3aIaHAN
(yHKIIMU OJTHOTO 110 MOAYJIO 5.
HE3aBUCHUMOTO
ApryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




DopMBbI TEKYLLET0

1 UHTErpam»

YHUBEPCATbHONU TPUTOHOMETPUUYECKOU
M10JICTAHOBKH.

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)

Monyms 6 I8 [TonsiTue mepBooOpa3HOl U 2 2 - -

«HeonpeneneHHbl HeolpeaeneHHoro narerpana. CBoicTaa.

Il UHTErpa» Tabnuia OCHOBHBIX UHTErPAIOB. 3aMeHa

NIEPEMEHHOI U UHTErpUPOBAaHUE TI0

Monynb 6 IIp 15 KomnnokBuym no moaynsim 4-5 2 2 15 - Komnnoksuym 1 o

«HeonpeneneHnsl remam «BBenenue B

I UHTETpAID) MaTeMaTUYECKUI
QHAIIN3Y,
«lIponszBonHas
(yHKIMU OHOTO
HE3aBHUCHMOT'O
ApPryMEHTA.
[Tpunoxxenus
[TPOU3BOJHOWN

Monyinsb 6 IIp 16 Boruncnenue HeonpeeneHHbIX 2 2 - -

«HeonpeneneHHbl UHTETpasioB. MeToz 3aMeHbI

I MHTErpayn» IIEPEMEHHOM.

Monyinsb 6 Jd9 WuTerpupoBanue ApoOHO-paliiOHaIbHBIX 2 2 - -

«HeomnpeneneHHsl GbyHKUMH. YHUBEpcabHasA

i1 ©HTETpa» TPUTOHOMETPHUUECKas MOJICTAHOBKA.

Monyns 6 IIp 17 Bpluncnenue MHTErpagoB ¢ IIOMOIIbIO 2 2 - -

«HeonpeneneHHsl METO/Ia UHTETPUPOBAHUS 110 YACTSM.

1 UHTErpam»

Monyns 6 Ilp 18 Brruucnenue uaTerpanos JpoOHo- 2 2 - -

«HeonpeneneHHsl paloHaIbHBIX PYHKIIHHA, C TOMOILBIO




DopMBbI TEKYLLET0

WHTETpaD»

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Mopyib 6 JI10 NHTerpupoBaHne TPUroHOMETPUIECKUX 2 2 - -
«HeonpeneneHHsl (GyHKUIMN ¥ TPOCTEHIITNX
I HHTETpa) HPppaLMOHAIBHOCTEM.
Monyisb 6 IIp 19 Boruncnenue uHTErpagoB oT 2 2 - -
«HeonpeneneHHsl TPUTOHOMETPUUECKUX (QYHKIIHI U
11 UHTErpaiDy IIPOCTEUIINX UPPALUOHAIBHOCTEM.
Monyns 6 Ip 20 KonrtponsHas pabora 1o Moy 6 2 2 15 - KonrponsHas pabora
«HeonpeneneHHsl «HeonpeneneHHslil HHTETpaD) 3 o Teme
11 UHTErpayDny «HeonpeneneHuslii
MHTErpa»
Mopyns 6 Cp N3yuenune TeopeTnyeckoro Marepuanina u 2 17 - -
«HeonpeneneHHbl BBITNIOJTHEHUE HHAUBUAYAIbHBIX 3aJaHAN
i1 UHTETpam» 0 MOAYMIO 6.
Monyis 7 J11 [ToHsiTHE OTIPEICIICHHOTO HHTETpaJa. 2 2 - -
«OnpeneneHHbIi OcHOBHBIE CBOMCTBA ONPEEIIEHHBIX
WHTETpa» MHTETpaJIOB. 3aMeHa epEMEHHON U
MHTETPUPOBAHUE T10 YACTSAM B
OTpe/IeIECHHOM UHTErpase.
Monyns 7 IIp 21 Boruncnenue onpeneaeHHbIX HHTErPajIoB. 2 2 - -
«OmnpeneneHHbIi Mertox 3aMeHbI IEPEMEHHOM.
WHTETpa»
Monyns 7 Ip 22 Brruncnenue onpeieleHHbIX HHTErpaioB 2 2 - -
«OnpeneneHHbIi METOJIOM UHTEIPUPOBAHHUS 10 YACTSIM.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3aen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)

Monyns 7 12 HecoOcTBeHHBIC HHTETPANIBI U UX 2 2 - -
«OrnpeneneHHbli cxoauMocTh. I'eomerpuyeckue
MHTETPaI» NIPUIIOKCHUS ONPEICIICHHBIX HHTETPAJIOB:

wIomaab (GUrypsl B MpsiMOYTrOJIbHON U

MOJISIPHOM CUCTEME KOOPIUHAT.
Mopyns 7 IIp 23 WccnenoBanue Ha CXOAMMOCTD 2 2 - -
«OrnpeneneHHbIi HECOOCTBEHHBIX UHTETPAJIOB.
MHTETPA»
Monyns 7 IIp 24 3aaun Ha BBIYMCIICHHE TIOMaaeh Guryp 2 2 - -
«OrnpeneneHHbli B IIPSIMOYTOJIBHOM U TIOJSIPHOM CHCTEME
MHTETPa» KOOPJMHAT.
Monyns 7 J13 ['eomeTpryeckue NpuiIoKEHUs 2 2 - -
«OnpeneneHHbIi OTIpeIeIEHHBIX UHTETPAJIOB: BHIUMCIICHUE
WHTETPA» 00BEMOB TEJI C IOMOIIBIO OIIPEIEIIEHHOTO

uHTerpana. Gusnyeckue NpUIOKEHUS

OTIpeIeIEHHBIX HHTETPAJIOB.
Monyns 7 IIp 25 3aauM Ha BBIUMCIEHHE 00BbEMOB TEN U 2 2 - -
«OnpeneneHHbIi TeJ BpaleHus. 3aau Ha GU3nYecKue
WHTETPA» NIPUJIOKEHUS OTIPEICIIEHHBIX HHTETPAJIOB.
Monyns 7 Ip 26 KontponsHas pabota 1o Moy 6 2 2 10 - KonrponsHas pabora
«OnpeneneHHbII «OrnpeneneHHblii HHTErpany 4 o Teme
MHTETpa» «OnpeneneHHbIi

WHTETpa»

Monyis 7 Cp N3y4eHne TEOpETUUECKOr0 MaTepuana u 2 17 - -
«OnpeneneHHbIi BBITTOJIHEHNE WHIWBUIYAITbHBIX 33/TaHUI

HHTCTrpaI»

10 MOZYJIFO 7.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3aen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyinb 8 14 DYHKIIMY HECKOJIBKUX MEPEMEHHBIX. 2 2 - -
«DyHKIMU IIpenen u HenpepbIBHOCTD. YacTHbIE
HECKOJIbKHUX npousBoHbie. [lomHblii guddepennnar.
MEePEMEHHBIX)
Mopynsb 8 IIp 27 HaxoxaeHne 4aCTHBIX MPOU3BOAHBIX 2 2 - -
«DyHKIHHU OHIL.
HECKOJBKHUX
MePEMEHHBIX)
Monyisb 8 Ip 28 Brraucnenue nmomnoro nuddepennuana 2 2 - -
«DyHKIMHU OHII. ITpumenenue muddepennnana B
HECKOJIBKHIX MPUOJIMYKEHHBIX BBIYUCICHUSX.
MEePEMEHHBIX)»
Mopyns 8 J15 YacTHble TPOU3BOHBIE U 2 2 - -
«DyHKIMHU UG depeHImanbl BHICIIUX TOPSAKOB.
HECKOJBKHUX [Ipou3BoHas IO HAPABIICHHE.
[IEPEMEHHBIX I'panuenT.
Monyns 8 IIp 29 Brruucnenue 4acTHBIX MPOU3BOIHBIX U 2 2 - -
«DyHKIIMN g depeHIanoB BEICIINX MOPSAIKOB.
HECKOJIbKUX Brruncnenue 4acTHBIX POU3BOIHBIX
[EPEMEHHBIX» HessBHBIX U ciioxkHbIX OHIIL. 3anaun Ha
OTBICKaHUE TIPOU3BOIHOM 1O
HaIlpaBJIECHUIO U IPA/IUEHTA.
Monyns 8 Ip 30 KontpomnpHas padora mo Mmoay:mto 8 2 2 10 - KonTponpHas pabora
«DyHKIIMN «DyHKIIMU HECKOIBKUX EPEMEHHBIX» S no Teme «DyHKIUN
HECKOJIbKUX HECKOJBKUX
MEePEMEHHBIX)» MEePEMEHHBIX)




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 8 Jg16 Oxcrpemym OHII. Hanbomnsiee u 2 2 - -
«DyHKINU HaMMEHbIIIee 3HAYEHUE B 3aMKHYTOH
HECKOJIbKUX o0nacTH.
MEePEMEHHBIX)»
Monysb 8 Ip 31 KonnokBuym no monyinsam 6-8. 2 2 15 - Konnoksuym 2 o
«DyHKIHHU reMaMm
HECKOJIbKUX «HeonpenenenHsiit
MEPEMEHHBIX) MHTETpa,
«OrnpeneneHHbIN
MHTETpa,
«DyHKINU
HECKOJIBKUX
MepPEMEHHBIX»
Monyis 8 Cp M3yyenue TeopeTuyecKoro Marepuana u 17
«DyHKINN BBINTOJIHEHNE WH/IWBUIYAIbHBIX 33/1aHUI
HECKOJIBKUX 0 MOJYJIIO 8.
MEepPEMEHHBIX)
ITocemaemoct |IlocemaeMocTs 10
IIp 32 HTorosoe TecTUpOBaHHE 2 2 100 2 TectupoBanue
1A [TpomexyTouHas aTTectamnus (dK3aMeH 3 0,35
110 HAKONUTEIBHOMY PEHTHHTY)
KonTtpomb KonTpomb 35,65
bb BonycHsle Oansl (3a yyactue B 20
KOH(EpEeHIUSIX, OJTUMITHAIAX )
Hroro:| 216 120




CxeMma pacuera UTOroBOro daJjia
(Cymma 6amioB 1o BceM y4eOHBIM MEPOIPHATHSIM, IMPEIYCMOTPEHHBIM B Kypce + pe3ysbTaTbl UTOTOBOIO TECTUPOBAaHUS+ Oauibl 3a
MOCEIAEMOCTh), paznienéHnas Ha 2. K nonydeHHOMYy pe3ynabTaTy npuOaBisioTcs OOHYCHBIE OAJUIbI.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuumumne "Beiciias matemaruka. [uddepeHnnanbHoe U MHTETPAITbHOE HWCUUCICHUS '
UCIIOJIb3YIOTCS:

TEXHOJIOTHUS MOJYJABHOTO M  OJOYHO-MOAYJIBHOTO OOy4YeHHs (conuep)kaHue Yy4eOHOro
MarepHaia XECTKO CTPYKTYpHUPOBAHO B LENIAX €r0 MAaKCHUMaJIbHOIO YCBOEHHS, COIPOBOXKAAETCS
00s13aTeIbHBIMU OJIOKaMHU YIPAKHEHUH U KOHTPOJIs);

TEXHOJIOTHsl pa3BHBAIOIIEro oOydeHus: (MPOBEJCHUE JICKIHUH, HPAKTUYECKHX 3aHSITHIA,
KOHTPOJIbHBIX Pa0OT, KOJUIOKBHYMOB, 9K3aMCHA);

TEXHOJIOTUS TU(PEepeHIIMPOBAHHOr0 00yUYeHUs (MpeIaratoTcs 3aaHus pa3IMuyHOrO YPOBHS
CJI0’KHOCTH);

MH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOIMU (NPUMEHEHHE Y4YEOHBIX 3JIEKTPOHHBIX
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
IpernoJiaBaTesb U3j1araeT OCHOBHbIE, HAaU0OJIee CII0KHbIE IOHATUS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuaia, oOpaimias BHUMaHHEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMoil aucuuiuiiHel  "Beicimas  maremaruka.  JuddepenumansHoe uM - MHTETpalibHOE
ucuucienus". XKenaresbHo OCTaBIATh B pa0OOYMX KOHCIEKTAX IOJIs, HA KOTOPBIX JIeJIaTh MOMETKH,
NoMYEPKUBAIOIINE 0COOYIO BXKHOCTh TEX WJIM MHBIX TEOPETUUECKUX MOJTOKEHHI.

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

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

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

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPETUIEHUS] U3yYEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX IMOJOKEHUM H3ydaeMoro Kypca. Eciii CTyIeHT BUIUT HECKOJIBKO MyTEH pEIIeHMS,
TO OH JIOJUKEH CpPaBHMTh MX W BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Naratb 1MoApoOHO, BBIYMCIEHUS pacloyiaraTb B CTPOTOM  TOPSIIKE, OTAETSSA
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [loTydeHHBIN OTBET ClieAyeT MPOBEPATh CIIOCO0aMH,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

[To 3aBepiieHHIO U3y4€HHUS MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLIEHKH 3HAHUW M YMEHMH CTYJIEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJIEI0BATEIbHO, 0OOCHOBAHUE PELIEHUS U OTBET 00s3aTeNbHBI B
KaXa0M 3anaHud. [lpy BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCIOIb30BAHUE
MOOWJIBHBIX YCTPOWUCTB U IaJKETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAlpaBlieHHass Ha MPOBEPKY U
OLICHMBAHME TEKYILErO0 YPOBHSA 3HAHMW CTyNeHTOB. KOJUIOKBMYM NpPOBOIWUTCA B IHUCHbMEHHOU
dbopme 2 paza B cemecTp.



IIpy moAroToBKE K MTONOBOMY TECTHMPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4UTh
KOHCIIEKTbl JIEKIIMM W PEKOMEHIOBAaHHYI0 OCHOBHYIO M JOIOJHUTEIBHYIO JIATEPATYpY,
IIPOCMOTPETh PEUICHUS OCHOBHBIX 33Ja4, PELIEHHBIX CaMOCTOATEIIBHO M Ha IPAKTHYECKHUX
3aHATHUAX, a TAKKE COCTAaBUTh IMCbMEHHBIE OTBETHI HA BCE BOIPOCH], BBIHECEHHBIE HA DK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-2.1 KontponbHas padota 1 o reme
"BBenenne B MaTeMaTH4ueCcKuii ananus"
OIIK-2.1 KontponbHas padota 2 1o Teme
2 "[IpousBoaHast (GPYHKIIUU OJTHOTO
HE3aBUCHUMOTO0 apryMenTa. [Ipunoxenus
MIPOU3BOTHOM "
OIlK-2.1 Konnoksuym 1 no temam "BBenenue B
2 MareMaruuyeckuit ananus", "[IpousBoaHas
(GYHKIIMM OJJHOTO HE3aBHCUMOTO
aprymenra. [Ipunoxenus nponzsogHon"”
2 OIlK-2.1 KonTponbnas pabora 3 o Teme
"Heonpenenennplii uuterpan’
2 OIlK-2.1 KonTponbnas pabora 4 1o teme
"OnpenenéHuplii nHTErpa”
2 OIlK-2.1 KonTpomnbnas pabora 5 o teme
"@OyYHKIIUU HECKOJBKHUX EPEMEHHBIX "
OIlK-2.1 KomnnokBuym 2 1o Temam
2 "Heonpenenennslii nHTErpa”,
"Onpenenéunplii unTerpan”, "OyHkuun
HECKOJIbKUX MEePEeMEHHBIX "
2 OIlK-2.1 Bompockr k sx3ameny NeNe 1-63
2 OIlK-2.1 Wrorosoe Tectupoanue 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. Ioctpouts rpaduk GyHKIMU Y = X|X —1|

2. ITocTpouTh KPUBYIO I =1+ COS2¢

1

3. UccnenoBath Ha HEMIPEPHIBHOCTh QYHKIUIO ) = 2+

4. Beraucnute npeaen |im

COS X — COS 2X
x=0  XSin2X

X—>00

3x+1

3X _ 2 5x+2
5. Berauciure npenen Iim( j

Bapuanr 2

1. IToctpouTts rpaduk GyHkuuu ) = X* + |X|




2. IlocTpouTh KPUBYIO I =1+ COS2¢

1
3. UccrenoBars Ha HEMPEPHIBHOCT QYHKIMIO ) = 2 *+6

4. Berancmate nipezen |jm S8 X 083X
x>0 1—c0s5X

ax +1\*"
5. Beruncnure npenen lim
xon| 4X —1

Bapuant 3

1. IToctpouTts rpaduk GpyHkuuu y = x|X| +1
2. IlocTpouTh KPUBYIO I =1—Sin2¢

2
3. UccnenoBars Ha HEMPEPHIBHOCTH (DyHKIMIO ) =€ **3

4B lim sin 3x
. bBIYUCIIUTC IIPCACII T _
0 JYX+9-3

_ (5x+2)°
5. Beruucaute npegen lim| =———
x-x\ 5x -1

Bapuant 4

X
1. IlocTpouts rpaduk QyHKIMH Y = Q
X

2. ITocTpouTh KPUBYIO I = 2 + sin 2¢

2
2
3. UccrnenoBath Ha HEMIPEPBHIBHOCTD (QYHKINIO y = 3 3

4B lim sin7x
. BIYUCIIUTEC npenen -
x>0 7 _\IXx+49

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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabora 1 BBINONHSETCS CTYyJEHTaMH Ha NPAKTUYECKOM 3aHATHH 6, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMaM (KOHCIIEKTaMH JIEKIUH M MPAKTUYECKUX
3aHATUN, CHPABOYHBIMU MaTepUalaMy, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkn:

KontponpHast pabota COIepkKUT 5 3aaHni, KaKJ0e 3a/1aHue OIleHUBaeTCs B 2 Oaa.

2 Oamwra BBICTABISETCS CTYACHTY, €CIM 3a/JaHuE BBIIOJHEHO B MOJHOM 00BEME,
IPOCIIEKHUBAETCS] 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 33aJJaHKE BBITOTHEHO B 00b&Me oT 70 % 10 79 %

1,25 Gamnta BeICTaBIIsICTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJHEHO B 00béMe oT 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. KonrpoJabHas padora 4 o reme '"OnpenejéHublii mHTErpaa’

(HaumeHosaHue OYEHOUHO20 CPeOCcmea)

TunoBble npuMepbI 3aJaHUI

Bapuant 1

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

2. Beraucnuthb aimuHy ayru KpuBoit r=3sing, 0<¢<a3.

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

4. HailTu CTaTUCTUYECKMM MOMEHT OJHOPOAHOW IIacTHMHKU (po=1), orpaHu4eHHON

X = 3cost
rpadukamMu QpyHKIHI .., Y=0 otHOCHUTENBHO OCHu OX.
y=2sint
5. Uemy paBeH MHyTbh, NPONAECHHBI TOYKOW, ABMXKYIIEHCS HPSIMOJIMHENMHO CO CKOPOCTBIO

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

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

y=242sint(y>2)

v

1. Beruncnutp miomanb GUrypsl, OrpaHUYCHHON rpaduKkaMu yHKIHI

2. Boraucnuth AMHY DyTH KpUBOi r=2C0S¢@, 0<@p<4.

3. Berancnants 006EM Tena, 00pa3oBaHHOTO BpalieHHeM (pUTYpBI, OrpaHUYeHHON rpadukaMu
(byHKLUI Y=COS X, Y=C0S X BOKpyr ocu OX.

4. Hailith cTaTUCTMYECKUH MOMEHT OJHOPOJHOW TUIacTUHKU (p=1), oOrpaHu4eHHON
rpadukamu Gpynkuuii y=In x, y=2In X otHOCHTENBEHO OCH OX

5. Teso JBMYKETCS TPSAMOJHHEIHO co ckopocthio V(t)=te ™ a/c. Haiit myTh, TIpoiiieH b1
TEJIOM 32 NEPBbIE 3 CEKYH/IbI.

Bapuanr 3

1. BeIUMCIUTS MI0MAIb GUTYpPHI, OTpaHHYeHHO rpadukamu Gyrkimit y=(x-2)°, y=4x-8.
3p
w T /2

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

3. BoIumCIUTh 06BEM Tela, OrPaHHYEHHOTO MOBEPXHOCTAMH Z=X>+4y?, 7=2.
4. HailTu CTaTUCTUYECKHMH MOMEHT OJHOPOAHOW TMiIacTMHKU (p=1), oOrpaHu4eHHON

rpadukamu GyHKIHi Y = X9 —X* , y=0, (0<x<3).
5. OnpenenuTh AaBICHUE BOJIBI HA BEPTUKAIBHBIN IPSIMOYTOJIBHBIN NUTI03 ¢ OCHOBaHUeM 10m
¥ BBICOTOM OM. OTIPEICITUTH TAKXKE JABJICHIE HA HIKHIOK TOJIOBHHY LLTI03a.

Bapmuanr 4
1. Beruncnuth 1omanb GUTYphl, OorpaHHYeHHON Tpadukamu GyHKmuid Y =X+9—-X, y=0,
(0=x<3).

2. BoraucnuTh AUHY yTH KpUBOi r=1-Sing, —% <p< %

3. Berunciuth 006EM Te1a, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUICHHON TpaduKaMu
dynkmuit y=- X?+5x, y=0 Bokpyr ocu OX.

4., HalTW CTaTHCTHYECKUH MOMEHT OJHOPOIHON TmacTuHkKu (p=1), orpaHuueHHON
2 2

rpadukamMu QyHKIHI y? +XT =1, 0<x<2, 0<y<3 orHocuTensHO 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, €CITM 3aaHue BBITTOJIHEHO 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)

o%x
3. Haiitu v st pyskun Z =In (3y2 +2X).
X
. 01 01 .
4. Haiitn x U — ans QyHKUIUM arcsin xyz+2x—-3y+4z=0.
X y
o dZ _ X2+y2 i 2 _ 2
5. Haiitn m st yakuun £ = € , TAe X=sIn“t, y=cos-t.
d dz X
6. Haiitu d_)z( u d_y it GyHKIMU Z = uv? +u2v3, roe U=+/XY V—y .

7. BBI4HCINTS IPHOIMKEHHO ¢ TTOMOIIEI0 quddepennuana Brpakenne /8,94 - (1,02)%1.

8. Hamwmcath ypaBHEHHE KacaTeIbHOW IJIOCKOCTH W HOPMAld K TOBEPXHOCTH
2 2 2
X yA
—+y—+—:1 B TOUKE MO(O; 0; 3).
4 4 9

9. HaiiTu 3kcTpeMyMbl QYHKIUU Z = % X+ % y2—4x+Yy.



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
v it Gpyaknun Z = In (5X+ yz).

3. Hatitn

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)%%.

8. Hammcarts YpaBHCHHC KacaTeJIbHOM IUIOCKOCTH U HOpMaJIM K IOBCPXHOCTHU
X2 2 2

X Y 4% 1 prouxe M,(0;0;2).
9 9 4

9. Haittu skcTpeMyMbl GyHkimn Z = X° +12y° —12x—48y + 64,

y
10. Haiitu % Ut QYHKIUNA: Z = XeX
X

Bapuanr 3

1.Haiitu %Z( st QYHKIHIL: Z = 1/4XYy" — X+ 2

OX X
2.Hatitm — s kit z = Cos? —
& dyn >

y
Jx+2y

0°x
3. Haiitu o Ui QYHKIMK Z =€

4. Haiitn Z—Z u S—Z nns pysknun z° +2y* —3x—arctgxyz=0.
X

5. Hatitn % 1t QYHKIIAA  Z = 3\/X2 + y2 . TIIe X=sint, y=C052t.
dz

d
6. Haiitu d_)z( u &y st pyHKIUH z=u? +u V%, rge U=1gX v =ctgxy.

7. Beraucnuth npuOIMKEHHO ¢ MOMOIIBI0 T depeHIraia BEIpaxKeHue /3,98 -(1,03)*%8

8. Hammcath ypaBHEHHE KacaTeIbHOW IUIOCKOCTH W HOPMAd K  TOBEPXHOCTH
2 2 2
X YA
—+y—+—=1 B TOUKE I\/IO(O; 3; 0).
4 9 4

9. Haiftu skcTpeMyMbl yHKIMH Z =2X° +3y* —6X+12y +52.

x+y?

Z
10. Haiitu Z— utst pyHKIWMiE: Z = X%e
X



Bapmuanr 4

1. Haiitn % nns GyHKumit: Z =4/5x*y° +y -8
X

2.Haiitn % nns ynknmii: z = Cos? y

2X
3

PV IS QYHKIMU 7 =V,
X

3. Hatitn

4. Haiitu 2—2 u S—Z mns pynkuuu arcctgxyz—3x* —y?+2z=0,
X y

5. Haiitn % U1l QYHKIUKA  Z = sin(x? + y2), rme X=sin4t, y:COSZt.
dz dz 2
6. Haittu ol d_y st Gyakoun  Z =u?v +u Vz,me u=ev .V =e*
4,01
7. Boruucinuth IpuOIMKEHHO C ITIOMOIIBI0 JuddepeHiinana BrIpaKeHue .
p 11 i (bq) PCHII P (L92)2 +(3,08)2
8. Hamucate ypaBHeHHME KacaTelbHOM IUIOCKOCTH W HOPMald K IOBEPXHOCTHU
2 2 2

X—+y—+z—=1 B TOUKE MO(O; 2 O).
9 4 4

3 67

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

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

KparTkoe 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
M0JIb30BAaThCs OyMaXXHbIMU HOCHUTENSIMU HH(poOpManuu (KOHCIIEKTaMM JIEKUHUH W TPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMH MaTepualaMH, Y4YeOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

Kontponbnas pabota cogepxut 10 3ananuit, kaxaoe 3a1aHue olleHuBaeTcs B 1 Gam.

1 Oamnm BBICTaBISICTCS CTYACHTY, €CIM 3aJaHWE BBIIOJIHEHO B IIOJHOM OOBEME,
IPOCIIEKUBACTCS YETKOE YCBOCHUE CTYIEHTOM MaTepHaja MOJYJs; MOJHbIEe, pa3BEPHYThHIE 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'"',

"TIpousBoaHass GyHKIUU OJHOT0 He3aBHCUMOIo aprymenTta. Ilpujioskenust npou3BoaHo"
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

TunoBble npuMepbI 3aJaHNI

BapuanTt 1
1. CriocoOw1 3aanus GyHKIUH, TOCTOMHCTBA M HEJJOCTATKH.
2. Chopmynupyiite onpeneneHns OJHOCTOPOHHUX TPenesoB YHKIIHH



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 MOPSAKOB. [Ipumepsr.

10. Yto Ttakoe Touka MakcuMyma GyHKIIUH. KakoBbI HEOOXOIMMBIC YCIOBHS CYIIIECTBOBAHUS
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 onpeneneHre 6ECKOHEUHO Majlol GyHKIWU Mpu X—a, X—oo. [IpuBeaure mpumeps
TakuX (YHKIIHH.

6. [TponsBoHast GyHKIMH 3aIaHHON IMTApaMETPUICCKH.

7. Teopemsl Jlarpanxa.

8. [IpaBuna Jlomurans packpbITHs HeonpeaeeHHocTel (oo/0). ITpumep.

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

10. ITonstue BorHyrocTH Trpaduka ¢yHKIMM B Touke. HeobOXxoaumble M JOCTaTOUHBIE
yCIIOBHS BOTHYTOCTH

Bapuant 3

1. OcHOBHBIE 37IeMeHTapHble (YHKIUU U UX TPaUKH.

2. CniocoOwI 3a1aHust QYHKIMH, IOCTOMHCTBA U HETOCTATKH.

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. [Ipeaensl ¢ KakMMK TUIIAMU HEOTIPEAETIEHHOCTH
MO’KHO BBIYMCIIUTB C UX TIOMOIIIbIO?

5. CpoiicTBa pyHKIUH, HENPEPHIBHBIX B 3aMKHYTOM HMHTEpBaJIe

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 AuddepeHnnpyemMoi 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. HazoBure BO3MOXHBIE Ciy4al BBIYHMCIEHUS TPEIEIIOB MOKa3aTebHO-CTETIEHHbIX
¢ynkuuit. [IpuBenute npuMeps! 3-X THUIIOB HEONPEACAEHHOCTEH IS TaKUX (PYHKITHI

5. ChopmymnupyiiTe onpeneraecHue HeMPepbIBHOCTH (GYHKITUU B TOUKE

6. IIpou3BogHBIE BHICIINX MOPSAIKOB (DYHKIIMI 33 JaHHBIX TApAMETPHUECKH.

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

8. Touku neperuba rpaduka GyHKIUU. Y CIOBHE CYILIECTBOBAHUS TOUEK repernoda



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

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

KomnokBuym 1 mpoBoauTCs Ha IPaKTUUECKOM 3aHATUU 15 B BUE€ MMCbMEHHOM paboThl, Ha
BBINOJIHEHHE PaboThl OTBOAMTCA 2 4aca. Ha KOJJIOKBHMyME CTYIEHTHI HE MOTYT I0JIb30BaThCS
KaKMMHU-JINOO HOCHUTEIIMH HHGOpManyu (KOHCHEKTaMU JIEKIUH W MPaKTHYECKUX 3aHATHH,
CIPAaBOYHBIMU MaTepuaslaMH, Y4eOHMKaMM, Y4eOHO-METOAMYECKHMMH IOCOOHIMM),

3aMpenieHo NoIb30BaThCsl MOOMIBHBIMU YCTPONCTBAMU U T/ KETaMU.

Kputepun omneHku:
KoHntponbnas padota conepxxkut 10 3aganuii, kaxxaoe 3aianue onenrupaercs B 1,5 Oana.

1,5 Oamra BBICTABISETCS CTYISHTY, €CIM 3aJaHUE BBHINOJHEHO B IMOJHOM 00BEME,
MPOCIICKUBACTCS] YETKOE YCBOCHUE CTYIIEHTOM MaTepuana MOJYJIs; MMOJIHbIC, pa3BEPHYTHIE OTBETHI

Ha BCC IIOCTABJICHHBIC BOIIPOCHI,

1,25 Ganna BBICTaBISIETCS CTYIECHTY, €CIIM 33JJaHUE BBINMOIHEHO B 00bEMe 0T 80 % u BbIlIE;
1 Gan BeICTaBIISICTCS CTYIEHTY, €CIIH 33JJaHHE BBIIOJIHEHO B 00bEMe OT 65 % 1o 79 %
0,75 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BEMe 0T 50 % 10 64 %;
0,5 6asuta BeICTABIIICTCS CTYJCHTY, €CITM 3aJJaHKE BBITIOJIHEHO B 00b&Me oT 35 % 10 49 %
0,25 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BhIMOIHEHO B 00BEMe oT 20 % 10 34 %
0 GayuTOB BBICTABJISCTCS CTYACHTY, €CIIH 3a/IaHKe BHIMIOIHEHO B 00BEMe MeHee 20 %.

7.2.7. Kosaoksuym 2 nmo temam ''HeonpeneaéHublii umaTterpat’’, ""OnpenejéHHbII

a TaKXeE

uaTerpaa’’, ""OyHKINH HECKOJbKHX NePEeMEHHbIX "

BOooo~NoGR~WDNE

=

Hw

NGO

(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
UYro Ha3bIBAIOT MHTErpaIbHON cymMMon GyHkimu f(X), 3amanHoii Ha oTpeske [a,b]?
CBolicTBa ONpeAEIeHHOr0 HHTErpaia
Kax BBIYMCIIATE ONIpEeeIEHHBIN HHTETPal
Beruucnenue miomazei miockux Guryp B IpsMOYTOJIbHBIX KOOpJIUHATaX
Brrunciienue miomaamn ceKTopa B MOJSIPHONM CUCTEME KOOPANHAT
Jatp onpenenenue GpyHKIUN IBYX nepeMeHHBbIX. [Ipumepbl
Kak HaxonT 4acTHbIe IPOU3BOIHbIE (PYHKIIMN HECKOJIBKHUX NEepeMeHHbIX. [Ipumep.
YTo Ha3bIBAIOT TOUYKOM MakCUMyMa (PYHKIIMU HECKOJIBKMX TEPEMEHHBIX
KacarenbHast ma0CcKOCTh U HOpMaJib K MOBEPXHOCTH

0. locraTouHble YCIOBUS CYIIECTBOBAHUS MaKCUMyMa (DYHKIIMH JBYX IT€PEMEHHBIX B

CTallMOHAPHOW TOYKE

Bapuant 2
Kak cocraBuTh HHTETpaibHYIO cymmy it ¢pyHkiuu f(X). [Tpumep
®dopmyna Herotona-JIeiOHMIa 17151 BEIYMCICHUSI OTIPEACIICHHOTO0 HHTETPalla U YCIIOBUE €€
HCIIOJIb30BaHUS
Brruncnenne oobema Tena 1o mionaasaM MoNepeyHbIX CeUeHU!
HecoGcTBeHHbIE HHTETpabl ¢ 0ECKOHEYHBIMH MpeenaMu. Kakue u3 HuX Ha3bIBaloOT
CXOIAIIMMHUCS, Kakue pacxoasmumucs? [Iprumepst
3ameHa NepeMEHHHOM B ONPEEIICHHOM UHTETpaie
Hate onpenencHue GyHKIIUHA TPEX MepeMeHHbIX. [IpuMepsr
Uto Ha3pIBaC€TCSA YACTHBIM MpHUpaIieHneM (GyHKIIMH HECKOIbKUX MePEMEHHBIX
UTo Ha3bpIBaIOT TOUKOW MUHUMYMAa (DYHKLIUU HECKOJIBKUX MEPEMEHHBIX



9. JlocTaTouHbIE yCIOBUS CYIIECTBOBAHUS MUHUMYyMa (DYHKIIMH JBYX IT€PEMEHHBIX B
CTallMOHAPHOM TOYKE
10. YacTHbIe TPOU3BOAHBIC OT CJIIOKHOM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX

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

Bapuant 3
KakoB reoMeTpu4ecKuii CMbICI ONPENEIEHHOTO NHTErpana’?
[To kakoit popmyIie BEIYUCISIOT ONpPEaeICHHBII HHTETpall
Kak BbIUMCINTG MII0LIA/(b TNIOCKON (PUIYpBI C IOMOLIbIO OIIPEEICHHOI0 MHTerpaa?
CBoiiCTBa ONIPENIEIIEHHOTO UHTErpaa
Beruucnenue o0bema Tela BpalleHus ¢ OMOIIBIO ONPEAEICHHOT0 HHTerpasa
Hatp onpenenenue GyHKIuM N mepeMeHHbIX. [IpruMepsl
Yo Ha3pIBaE€TCS YACTHOM MPOU3BOJHON (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX
KakoBbI HEOOXOAMMBIE YCIIOBHUS CYIIECTBOBAHUS TOYEK MaKCUMyMa M MUHUMYMa (pyHKIIUU
HECKOJIBKUX NIEPEMEHHBIX
YacTHble IPOU3BOIHBIE OT CJI0KHON (PYHKIIMM HECKOJIBKUX ITEPEMEHHBIX

z="f(xy), tae x=x(t); y=y(t)
10. locraTouHble YCIOBUS CYLIECTBOBAHUS 3KCTpeMyMa (DyHKIMH JBYX IEPEMEHHBIX B
CTallMOHAPHOU TOYKE

N wNE

©

Bapuanr 4

1. [artb onpeneneHue onpeaeieHHOro HHTerpaia

2. Kak BpranciuTh 00beM Tesa, €CIIM H3BECTHHI IJIOMIAIN €T0 TOMEPEYHBIX CeUCHHUH
IUIOCKOCTSIMU, MEePIEeHAUKYIApHbIMU ocu OZ

3. ®opmyna Herotona-JIeliOHUITA ISl BEIYUCIICHUS ONPEACIICHHOTO0 HHTETpaia U yCIOBHE €
MCIIOJIb30BaHUs

4. HecoOcTBeHHBIE MHTETPAJIBI OT PYHKIIMU UMEIOLIEH pa3peiB 2010 pona. Kakue nHTerpaibl

Ha3bIBAIOTCS CXOASAIINMUCS, KAKHE PACXOAAIIUMUCS

Kak BpIUHCIUTH TUIOMIA/Ib CEKTOPA B MOJISPHOM CUCTEME KOOPAHHAT

Yo Ha3bIBaIOT 00IACTHIO ONpeesIeHUs] (PYHKIIUN HECKOJIBKUX MePEMEHHBIX

UTto Ha3bIBAIOT MOJHBIM IpHUpaIIeHHeM (YHKIIUU HECKOJIbKUX MEPEMEHHBIX

B kakux Toukax QpyHKIUS HECKOJIBKHUX IEPEMEHHBIX MOKET UMETh 3KCTPEMYMBbI

YacTHble MPOU3BOAHBIE OT PYHKIIMHM HECKOJIBKUX NTEPEMEHHBIX, 3alaHHON HESIBHO

10. JlocraTo4HbIe YCIOBHSI OTCYTCTBUS SKCTpEMyMa (PYHKILIMH JIBYX MEPEMEHHBIX B
CTallMOHAPHON TOYKE

©o~No O

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonnokBuym 2 npoBOAMTCS Ha MPAKTUYECKOM 3aHATHH 31 B BHJIe MUCbMEHHOM paboTHI, Ha
BBIMIOJIHEHHE paboThl OTBOIUTCS 2 yaca. Ha KOJUIOKBHMyME CTYIEHTBHI HE MOTYT MOJIb30BAThCA
KaKMMU-JIMOO HOCHUTENIMH HH(pOpManuu (KOHCHEKTaMU JIEKUUH W MPaKTHUYECKUX 3aHATHH,
CIPAaBOYHBIMU MaTepHalaMd, Y4eOHUKaMHU, Y4eOHO-METOAMYECKUMU TIOCOOMSIMH), a TaKxKe
3aIperneHo M0Ib30BATHCS MOOMIBHBIMU YCTPOWCTBAMH U T'aJDKETaMH.

Kpurepun onenku:

KonTponbras padbota cogepxut 10 3amanuii, kaxIoe 3a/1anue oleHnBaercs B 1,5 6amra.

1,5 Oamma BbICTABISETCS CTYASHTY, €CIM 3aJaHUE BBHIMOJHEHO B TMOJIHOM 00BEME,
MIPOCIICKUBACTCA YETKOE YCBOCHHE CTYJIEHTOM MaTepuajia MOAYJIS; TOJIHbIC, pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIE BOIIPOCHI;

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

1 Gann BeICTaBIISICTCS CTYEHTY, €CIIM 33JaHHE BBIMOJIHEHO B 00bEMeE OT 65 % 1o 79 %

0,75 Ganna BeICTABISIETCS CTYJIEHTY, €CITM 3aJIaHUE BBITTOIHEHO B 00bEMe 0T 50 % 10 64 %);

0,5 Gaya BbICTABISIETCSl CTYACHTY, €CIIH 3a/laHUe BHIMOIHEHO B 00BbEMe oT 35 % 110 49 %



0,25 Ganna BBICTABIISCTCS CTYCHTY, €CIIM 3aJjaHKe BBINOTHEHO B 00bEéMe oT 20 % 10 34 %
(0 6ayI0B BBICTABIIICTCS CTYJEHTY, €CJIU 3aJIlaHHe BBITTOJIHEHO B 00béMe MeHee 20 %.

7.2.8. UTOroBoe TeCTHPOBAHUE

(Haumenosanue OYeHOUHO20 cPeOCcmaa)

Tunossle npuMepsl 3a1aHUM

Moayas Ne 4. BBeieHune B MaTeMaTH4eCKHIl aHATH3
1. Kakas u3 GyHKIMH SBISICTCS 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)
2. UccnenoBaTh Ha YETHOCTh WJIM HEYETHOCTh (PYHKIHIO ) = X+ Sil’]2 X—= %/;
OTBeT:
3. Haiitu nepuog GyHkuuu f(x) = 3003% —sin6x...
1 2 3 4 5
107 z 107° z 10z
3 3 6 3

4. Kakoii u3 HWKCIICPCUYHCIICHHBIX MTPCJACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY IIPCACITY:

1 2 3 4
] n i arcsin x 1 % 1\
lim [ f(x)] {lim f(x)} T x lim(1+n)" =e Iim(1+—j =e
X—>Xg X—Xg n—0 X0 X
5x+2
5. Beruncnure npegen lim [3)( -2
x>o\ 3X+1
1 2 3 4
e e’® 5 -5
- i 3x*—4x+1
. Beraucnoure npenen IIM—F— ...
peAei 1 3 27x
3
1 2 3 4
0 2 i o0
3 9




- X° 4+ 2%% -3
7. Borunciure npenen M ———

ol X°—-3x+2
1 2 3
-4 4 o0
8.B lim (X2 - X)2
. bBIYUCIIUTEC ITPCICI | T A e
P ox 41
1 2 3
0 1 =
E 4
9. Beraucaure npenen  |im (gj
1 2 3
0 2 =
§ 4

10. Beraucnure nipeaen lim M
x=0  XSin 2X

OrtBerT:

L
X

=12
. arcsin” x
11. Beruncnute npeaen IIm[—J

x-0(  Xtg9x
OTBeT:
. lim 2tg(x +5)
. DBIYUCIIUTE IIPEACII T
P x>56+Xx-1
OTBeT:

o (3x+ 2
13. Beramcnute npeaen lim
nowo\ 4X+1

1 2 3

0 o)

X—1ecm—-1<x<?2

14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecmu2<X<5

1 2 3 4

Touex paszpviea nem x=1 x=0 x=2

x—1
15. HaiiTi Touku paspbiBa GYHKIHU Y=4 ¥ ¥ OHPEIeTUTh UX TUIT
. Todek pa3psiBa HET
. x=0- ToukKa pa3peiBa NEPBOro poja
. x=0- Touka pa3pbiBa BTOPOro poja
. X=1- Touka pa3peiBa NEPBOTo poja
. X=1- TouKa pa3pbiBa BTOPOro poja

DN B W N =




Moayab 5. IlpousBogHasi (PyHKIIMH OJHOT0 He3aBHUCHUMOro aprymenra. IlpuiioskeHust

MPOU3BOIHOMI

1. Haiigure y' ,ecin Y = (Cos x)S"X...

1.y =(cos)™( In cos x—sin x tgx)

sinx

2.y =(cos)

(cosx In cosx —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. IIpousBonHas GpyHKIMU Yy = atctg—l paBHa ...
X+

1 2 3 4
1 1 [-{4_1}2 _'-{.'2 +1
41 2 +1) 2l +1) -1

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

S[cos[—*lxg - 1) — 8x? 51'11(—1:::2 - 1))

A4

8lcosldx? - 1J+ 8x sin(4x” - 1]]

chos[—'lxz - 1)

— 64y’ sin[—'l x° - 1)

4. KacarenpHas K rpaduky GpyHKIHH 06pasyeT ¢ ockio OX yron, pasusiii 45° B Touke ...

1 2 3 4
(1;5) (1:7) (-1;11) (0,5;5)
5. Haxnonnas acummrora rpaduka Gyaxuun | (X) =X+e* 3amaercs YpaBHEHHEM BHJA ...
1 2 3 4
y=X,HpI/I y=—X, HpH y=X, HpH y:_Xa HpH
X —> 400 X —> 400 X —>—00 X —>—0
6. Inddepennman GyHKuuu Yy = 4 paBeH ...
1 2 3 4
TR U P I S Io t|J I Sl (SR ) I S PR RS
In4 )

7. MaTCpI/IaJ'IBHaSI TOYKa JIBUKETCA HpHMOJ’IHHCﬁHO MO0 3aKOHY. Tornma YCKOPCHUEC TOYKHU B

MOMEHT BPEMEHHU PaBHO ...
OrTBerT:
8 11 o y 2X+5
. [Ipon3BoHas pyHKIIMM Y = —— paBHA ...
VX2 =2x+2
1 2 3 4
[ x2—2¥+2_\r ( x2—2x+2\r ¥-1 [ XE_EY"'ET




9. YpaBHeHHEe KacaTelbHOW K TpaduKy (yHKIHH f(X)z—X3 +3x*—2x+1 B ero Touke ¢

abcrmccoit X, =2 uMeer BUJ ...

1 2 3 4
y=-2xt5 y=-2x-3 y=2x+5 yv=2x-13
X =2sin’t
10. ®yukuus 3aj1ana B HapaMeTPUYECKOM BHJIC . Torpa npowusBoHAas IEPBOIO
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. Hanmensmiee 3HaueHne pynkuun f (X) =3 X+ COSX Ha OTpe3Ke [% ; 7Z:| PaBHO ...

1 2 3 4
Sz _3 Ty i z
12 2 2 4 2

1
12. BeprukanpHas acuMiTora rpadpuka QyHKIUU f(x) =X -eX*¥4 samaercs ypaBHEHUEM

BUIA ...
1 2 3 4
x=1 x=-4 x =4 x =0
13. Tpoussoanas pyHKIHE X>— Xy + 1° = 1 paBHa ...
1 2 3 4
2X — X — 2X + 2X —
y' = y y = y y' = y y' = y
X—2y X—2y X—2y X+2y
x=tgt;
14. CDYHKI_[I/IH 3a/laHa B TTapaMETpPpHUYCCKOM BHUIC _ 1 . Torna MIpOU3BOJHAA BTOPOTO
cost’
nopsiika QyHKIIMM 110 IEpEMEHHON X HMMeeT BHJ ...
1 2 3 4
y'=cos®t y'=cos’t y'=cos ?t y'=cos’t
ctgx-1

15.Berauciure, ucmosp3yst npasuio Jlomurams [im —
x>~ SIN4x
4

OTtBeT:

Moayab 6. HeonpenesieHHbI HHTErpaJl.

2
-2
1. MHOXecTBO epBO0Opa3HBIX PYHKIUU f(x) = Vx MMeEeT BU ...
X

£ —8+/x + 4ln|x|+ C t+8J/x +4h|d+C

x—4-fx +4hfx+C x+§Jx_3+4h|x|+C




2. MHOkecTBO 11epBo0oOpasHbiX GpyHKuu f (X) =

arccos? 2x

————— WMEECT BH[I ...
V1-4x°
1 2 3 4
34 34 34 3,
— —d8rccos LX —arccos” Lx+ — —arccos X —arccos” Lx+
6 6 3 3

3. MHO»XeCTBO NIepBOOOPa3HBIX (DYHKIIMK UMEET BUJT ...

1 2 3 4
X’ X’ * X
Z-(@m2x-1)]  Z-Qin2x+1): S(xIn2x-1)+ (n2x-1)+

4. MHOXECTBO TIepBO0Opa3HbIX GyHKIuH f (X)

= W UMECT BU]L ...
X" —0X
1 2 3 4
1. |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +
6 3x 3 3x 6 |[3x-—2 3 [3x-2
X+1
5. MHOXecTBO 1epBoo0pasubix Gpyukimu | (X) o HMMEET BH] ...
— <X
1 . 1 1 .
——~1-2x* + ——arcsin 25+ C —f1-2x* +——aresin +/2x+C
2 2 2 2
1 1 : 1 1 :
——1-2x* — —aresim /2x+C —f1-2x* ———arcsin /2x+C
2 2 2 2
sin 2x
6. MHO>XeCTBO IEpBOOOPA3HBIX PYHKIIUU f(X) = 3—2 UMEET BUJ ...
+ COS” X

1

2

3

4

2
- 2+3+tcos™ x

g
23+ cos x +|

.
—+3+tcos x4+

A3 +n:-c:s2 x+

7. MHO>€eCTBO IEpBOOOPA3HBIX PYHKIIMU UMEET BUL ...

2 5

_x"

x—xE +6«E+C

-
§x2ﬁ+x2+6«j§+c

gxg x—x2+3«f§+C gxz x—x2+6ﬁ+c
8. MHoKecTBO 1epBooOpa3HbiX pyHkuu f (X) = % UMEET BUJ ...

1 2 3 3 4
iarcfgz 2x+( %arcfgz 2x+( 4arctg®2x+Q iarcfg2x+c

9. MHOXeCTBO IEpBOOOPA3HBIX PYHKIIMM HMEET BUJ ...

1 |

2 |

3 |




X X X X
3¢3 (x-3)+C e}(x—-1)+C 3¢3(x+3)+C e} (x+1)+C
10. MHoOkecTBO IepBOOOPa3HBIX (PYHKITMU UMEET BUJ ...
1 2 3 4
J6 6 ¥ J6 J6 x -6 J6 /6 J6
—arctg —arctg - —arctg — - —arectg —
6 3 2 3 ] 3 2 3
11. MHokecTBO IepBOOOPa3HBIX (PYHKIIMH UMEET BU] ...
1 2 3 4
1 : 1 : | 1 : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin (3x — —arcsin (3x
3 9 ‘ 3 9
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® X-C0S* X mMeer BUL ...
1 5 1 1 1 5
~cos” x——cos° x+C ~cos® x——cos” x+C
1 1 :
~cos’ x—cosx+C ~cos’ x+C
3 4
13. MHOxecTBO epBo0Opa3HbIX (YHKIIUU UMEET BUJ ...
—ﬂ4—x2+3mmm;+ﬂ‘ ﬁ4—x2+3mﬁm;+C‘
—~J4-x? —Sarcsm;+(’j‘ 4-x° —Sarcsm;+C
X
14. MHOkeCTBO ITIepBOOOPA3HBIX kiun f(X)=— HMeEET BU]I ...
pBOOGPAsHEIX dyn (x) nfie )
1 2 3 4
1 1 1 ¢ 2
Loglase] leghea)  lehesd)| el
6 6 ' 6 '
15. Cpenu HIKENEPEUHCIICHHBIX BhIPAKEHHI BEIOEPUTE BEPHBIE. ..
a-1
1. Iu“du: U icoa=-1
a-1
Zjlyﬁﬁn%ﬂ+z-m
cosu 2 4
du u
3. | —=Ihjtg=
Jﬁnu g2
4I au =—arcsin—+c¢
a’-u® a

S.I du =—Cctgu+c

sin?u

Moayasb 7. OnpenesieHHbIH HHTETPaJI



1. JInst onpeiesICeHHOro HHTErpajia CpaBe/JInBO PABEHCTRO ...
T z T
i 3 6 3 i] 3
X X X
_[ dx =0 _[ dx = EI dx
_Hcoszx _Hcoszx g coslx
6 6
X T T
5 3 5 .3 5 3 T3
X X X X
I dx=2 I dx _[ dx = I dx
- coslx - COSX - coslx coslx
5 % 5 5T
z
2
s X
. I SIn® —
2. OmipenieneHHbIN HHTETpa 2 paBeH ...
T
2
1 2 3 4
T 0 T T
S | Z 41 -
2 2 2
3. Inomane ¢Gurypel, m300pakKeHHOW HAa PHCYHKE paBHA
1 2 3 4
38 70 4[5/10 — 1) 2(10410 - 27)
3 3 3
3
e ¥ dx
4. 3naueHue onpeeICHHOT0 HHTErpasa TIPUHAJJIC)KUT TPOMEKYTKY ...
-1
1 2 3 4
2 e 0.2 .42 -2.0
e’ e e’
5. OnpesieIeHHBI HHTETPaJl  PaBEH ...
1 2 | 3




]
(=}

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

1 2

36 38

| SR IEN

m|ﬁw
—
[ ]

LA;' |

7. Oynkums Y= f(X) 3aJjaHa W HENpephIBHA Ha BCEH YHCIOBOM mpsMoi, au b —

JICHCTBUTEIIbHBIC Ynciia. TOrna BEPHO YTBEPKICHUE ...

b b+d
[ £ = | flekin
a a+d

44 &
[ ek = 4] ()
4a a

N N

8. OnpeneneHHbIi HHTETPAT

o|

<

COS

Jx

paBeH ...

1

2
N 7

3
ﬁ 2-.3
2

9. IMnomane ¢urypsl, M300paKEHHOH Ha pPHCYHKE

paBHa

1 2 3 4
275 5 135 70
6

10. HecoOcTBEeHHBINM HHTETpAT ...

1 | 2




aBCH —
P 3

aBCH - —
P 3

PACXOAUTHCA

paBeH 1

11. TIInomans Qurypsi,

paBHa

M300paXeHHOW Ha pHCYHKE

1 2 3 4
20 28
6 7 — —
3 3
z
4
12. OnpeneneHHbIi HHTETpAT _[ X sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-7
— -— 0
4 4 8

13. O6beM Tena, MOJY4EHHOIO BpallleHueM BOKpyr ocu OX KpHUBOJIMHEMHON Tpareuuu,

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

1

2

3

4

60

32

v

4 7

14. O6beMm Tena, MOJYYEHHOro BpalleHHeM BOKpYr ocu OY KpUBOJIMHEWHOH Tparenuu,

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

1 2 3 4
4 2 3 T

15. Jlnmua xyru kpuBoit ot toukn O(0;0) 1o Touku B(4;8) pasma ...
2 3 4

1

8 (010 -1)
27" :

E(lwﬁﬂ}
27" :

Svz-1)

Sz )

Moayab 8. @YyHKIIUN HECKOJIbKHMX MePeMEeHHbIX

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

1

2

2:{}-‘3 +7z

g
3:{‘}-‘3—2}-'2 +

2:{}-‘3 +z+8




2. YactHas mpou3BOHAS BTOPOTO MOPsAKA o (GyHKIMK UMEEeT BUJ ...

2

1 2 3 4
2w+ 2_xy+l - = 2 xy-
yre?! x“e™ xy(xy +1) yret !
0z y
3. YacTHas IpOM3BOIHAS 5 GyHKOMM Z = arcCOS— WMEET BUI ...
X
1 2 3 4
1 1 v X
2_ 2 2_ 2 2 _ .2 2_ 2
X“ -y X“ -y XAfX" =y X" -3

2

4. YacTHas npou3BOHAasi BTOPOIrO NOpsIKa W byHKIMU Z = In(2x + 3y) UMEET BU]L

1

2

3

9

(2x +3y)°

4

(2x +3y)°

6

(2x+3y)°

5. Tlonueiit muddepeniman QyHKIUU Z = 4% pveer BUII ...

dz = 4% 7 a-((2x-3y)dx - 3x

dz = 4% 30 -((2x =3y )dx — 3xdv)

dz = -4 7 1n 4 (3xdx — (2x - 3)

dz =4 77 1n 4 - (dx + dv)

6. YUacTHas mpou3BOAHAS % byHKIMYU Z = COS(ZX - 3xy) HMeEET BUJI ...

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xv)

—(2x _3:{}!)31'11(2.‘6— 3I}’)

z
7. YacTHast mpou3BOAHAS 2— , QYHKIMK Z =+/2Xy+Y* +5 umeer BUJ ...
X

1

2

3

4

X

\2Xy+y® +5

2y

\2Xy+y® +5

y

\2Xy+y® +5

y

2./2Xxy+y® +5

8. HactHast mpou3BOHASI BTOPOTO MOPSIIKA

2

0yoX

2
byHKINM Z = (X2 +y° ) MMeEET BU/I..

1

2

3

4

12x° +4y?

4% +12y?

8xy

4x

2

0“2
9. YactHast mpou3BOIHASI BTOPOTO TOPSIKA y byukumn Y =1In X* + y2 HUMEET BULL. ..

1 |

2

3

4




y2 —x? 2Xy X% — y? 2X

(x2 +y2f (x2+y?f (2 +y? ) VX +y?

2

oy0x dyukupn Y =In{/x* +y? umeer BuL. ..

10. YactHas mpou3BoHAs BTOPOTO MOPSIIKA

1 2 3 4

yZ _X2 2xy X2 _y2 2X

(¢ +y*) (¢ +y*f (2 +y?) Sy’

2

aazy dynkmun Y =In/x* +y® umeer Bu. ..
X

11. YactHas npou3BoHAs BTOPOTO MOPSIKA

1 2 3 4

yZ _X2 2xy X2 _y2 2X

(¢ +y?f (¢ +y?f (< +y?) K+’

0°1 N
12. YactHast npou3BOIHASI BTOPOTO MOPSIKA W Gyukuuu Yy =In /X" +y° umeer Bux...

1 2 3 4

y2 —x? 2Xy X% — y? 2X

(x2+y2)2 (x2+y2)2 (x2+y2)2 ,X2+y2

Z .
13. YactHas npou3BoiHas 2— ¢bynknuu arcsin Xyz+2x -3y +4z =0 umeer Bu. ..
X

, _ Xy 1-XPyR2 » XY+ 1I-XPy2®
yz+1-x2y?z2%’ Yy 1-x3y?

» O Xy=41+ xX’y’z® S Xy+4J1-x*y?z*

o yz-2 1+ Xy Yoyz+21-x%y2?

14. YactHas npousBogHast % bynkuu arcsin xyz+2x —3y +4z =0 umeer BuI. ..

, _ O Xy+4A1+xPy7 , _Xy+41-x%y*7’

a xz2—3\/1+ X?y?z? " xz—3,1-X*y?z?

” L Xy+4 1+ XPy%2° . Xy + 41— x*y?z?

- xz2—3\/1+ X*y’z? T xz-31-x2y?72’

y

15. YactHas npousBogHas ((jj—ltj byHKIMKN U = In(X2 + yz), 20e x=t, y=t° nmeer Bu...
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KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBanue mo auctuiuinHe "Breicmas matemaruka. uddepenumnansaoe u
MHTETPAJIbHOE MCUUCIICHUA'" BBICTABJISIETCS B pacnucaHuu Ha 17 Hexene u npoxoaut uepes Llentp
TECTUPOBAaHUSI B KOMIIBIOTEpPHOM Kiacce oOmiero aoctyna. Ha tect orBomutcs 1 wac. Ilpu
BBIMIOJJTHEHUM TECTa CTYAEHTHl MOTYT I0Jb30BaThCsl TOJIBKO KalbKyJATOpaMH, IPU 3TOM HeE
JIOTTYCKAeTCsl HMCIOJIb30BaHUE KAaKUX-TMOO CIPaBOYHBIX MAaTEpUajoB, KOHCIEKTOB JIEKIUHA U
NPAaKTUYECKHUX 3aHATUH, MOOUJIBHBIX YCTPOICTB, T'aHKETOB.

Kputepun omneHku:

Tect comepxxut 10 3amanuii, kKaxaoe 3aganue oneHuBaetcs B 10 6amos.
10 6aymIoB BHICTABIISICTCS CTYJCHTY 32 IPABUIILHBIN OTBET HA 3a/IaHUE,

0 GayTOB BBICTABJISCTCS CTYACHTY, €CJIM OTBET HA 3a/IaHNUC HEIPABHIIbHBIM.



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 Uto Takoe Gpynkums? [Ipumep. Ciocoos! 3ananus pynkmun. O0nmacts onpeneneHus GyHKInu.
['paduk Gyakmm
2 |O6patnas ¢pynkums. [pumep
3 |Cnoxwnas pynaxmus. [Tpumep
4 |OcHOBHbIE XapaKTEPUCTHKHU (PYHKIIUH
5 |OcHoBHBIE BrIeMeHTapHbIe QYHKINH U X Tpaduku. dnementapHas yHkius. [Ipumep
6 [[Ipenen hyHKIIMU B TOUKE
7 |beckoneuno mMasbie U 6€CKOHEYHO OOJbIINe (QYHKIIUHU, CBSI3b MEXK1Y HUMU
8 |CoiicTBa GeCKOHEYHO MaBIX (DYHKIIHNA
9 [OxBHUBasIeHTHBIE OECKOHEYHO MaJIbIe
10 |Cs3b Mexny QyHKuMeH, e€ npeaenom u 6eCKOHeYHO Majiol (yHKIuEen
11 [[Mpexen dyHKIMU TP X—>00
12 |OcHoBHBIE TEOpPEMBI O IIpeienax
13 |CpoiicTBa nipenesioB GyHKIUN. 3aMevaTeIbHbIe IPEIEITbI
14 |HenpepsiBHOCTH pyHKIMH B Touke. CBOMCTBAa QYHKINH, HENPEPHIBHBIX B TOUKE
15 Teopema 0 HEMPEPBHIBHOCTU AJIEMEHTAPHON (DYHKLIMU U €€ MCIOJIb30BaHUE MPH BBHIYHCICHUU
Mpe/IesioB
16 |CpoiicTBa QyHKIHMI1, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBaJe
17 [Touku pa3pbiBa GYHKIIMU U UX KJIACCH(PHUKAIMS
18 |Yro takoe mpousBoaHas GpyHknmunu. KakoB ee reoMeTpUIeCKUi CMBICIT
19 [Ipon3BoiHas CyMMbl, MPOM3BEJCHUS, YAaCTHOTO IBYX (yHKuui. [IpomsBoaHas cioxxHOU
byukun. [Ipumep
20 [Tabumia mpon3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (PYHKIIUH.
21 |Yto Takoe nuddepenunan pynkuun. opmysa ero BEIYUCICHHUSL.
22 [Tabmmna nuddepeHanoB OCHOBHBIX. DJIEMEHTAPHBIX (QYHKIMN
23 |cnonp3oBanue quddepeHnpana B MpHOIMKEHHBIX BIYUCIeHUX. [Iprmep.
24 | TIpousBoansle U auddepeHnnanbl BHICIINX MOPSAKOB.
o5 HeoOxomumble W JTOCTAaTOYHBIE YCJIOBHSI BO3pacTaHus W yObIBaHHS IuddepeHpyeMoit
byHKINN.
2 Uro Takoe »skcTpeMymbl (min u max) ¢yHkouu. KakoBel HeoO0XOoAMMBIE YCIOBHUS
CYIIIECTBOBAHHS IKCTPEMyMa.
27 |locTaToyHbIE YCIOBHE CYIIECTBOBAHHUS Min U mMax.
28 |[Teopemsl Pours, Jlarpamxka, Komm.
29 |[IpaBwmia JlonuTanst pacKphITHs HEONMPEISICHHOCTEH
30 Dopmyinel Teitnopa u Maxiiopena 11t gyHkuuu f(X) U MX UCHOIB30BAHUE JJIs1 BBIYMCICHUN
3HaYeHUI QYHKINU C 3aJJaHHOW TOYHOCTBIO.
31 [loHsATHE BBINYKJIOCTH M BOTHYTOCTH rpaduka ¢yHKuud B TOouke. HeoOxoaumbie u
TOCTaTOYHBIC YCIOBHS BBITYKJIOCTH (BOTHYTOCTH) rpadrka GyHKIIUUA B TOYKE.
32 [Touku neperunba rpaduka GyHKIMU. YCIOBHE CYIIECTBOBAHHUS TOUCK Meperunoa.
33 AcumnToThl rpaduka QyHkuuu. BeprtukampHble acumntoTsl. [Ipumep. Haxionnsle

ACHUMITOTHI, Kak uX HaTu. [Ipumep.




n/n

BOHPOCLI K 3K3aMEHY

34

[TepBooOpasHas 1 HeolnpeAeIeHHbIH nHTerpan i Gynkuu f(x). [lpumepsr.

35

CBolicTBa HEOIIPEIETIECHHBIX MHTEIPAJIOB.

36

Tabsuia HeonpeeIeHHbIX HHTETPAJIOB.

37

uterpupoBanue 3aMmeHol nepeMeHHoit. [Ipumep.

38

WNHurterpuposanue no yactsm. [Ipumep. Kakue nunTerpansl BBIYUCISAIOTCS 9TUM METOIOM.

39

[Tpocreitmme apobu 1,2,3,4-oro Tumna, nHTErpUpoBanue npoodeit 1,2,3 tuma.

40

lHTerpupoBaHre palMOHAIBHBIX (QYHKOMH. (MIPEACTABICHUM HEMPaBUIBHOH JPOOHO-
PalMOHAIBHON (YHKIIMHM B BHJE CyMMbl MHOTOYJICHA M MPABUJIBHOW JPOOHO-PAIIMOHATIBHOM
(yHKLIMH; TeopeMa O MPEACTABICHUU MPABHIBHON IPOOHO-PAMOHANBHON (YHKIUH B BUIEC
CYMMBI IPOCTEHIINX POOeii).

41

HTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITUH.

42

nTerpupoBanye uppaoHaIbHbIX QYHKIIHMA.

43

UTo Ha3BIBAIOT MHTErPANbHOM CyMMOH (yHKIMH, 3aaHHON Ha oTpe3ke? Kak ee cocTaBUTH?
[Tpumep.

44

Uto Takoe onpeneneHHblid nHTerpan? Kakos ero reoMeTpuyecKuil CMbICH?

45

CBolicTBa ONpeieIEHHOr0 HHTErpasa.

46

[Ipon3BogHas OT ONpENEIEHHOr0 MHTErpaja 10 BepXHeMy Ipeaeny. CBsA3b ONPENEICHHOTO
MHTErpajia u NepBo0Opa3HON OT MOJMHTErPATbHON ()YHKIIHH.

47

CDOpMy.]'Ia HLmTOHa'Heﬁ6HHHa AJId BBIYUCIICHUS OIPCACIICHHOI'O HMHTCIpalla U YCJIOBUC €€
M CITOJIb30BaHUA

48

3amMeHa epeMeHHOI B ONPE/ICICHHOM HHTETpaJie.

49

I/IHTerI/IpOBaHI/Ie 110 4aCTAM B ONIPCACIICHHOM MHTCTPAJIC

50

Boruncnenue miuom@aaed IUIOCKUX (QUIyp B MPSAMOYTOJbHBIX KOOPAUMHATAX C IOMOIUIbIO
OIIPEIETICHHOI0 UHTETpaJa.

51

Brruncienue niomanmn CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpANHAT

52

Brluncienue JUIMHBL Ay KpUBOM B IPSIMOYT'OJIBHOM CHCTEME KOOPAMHAT.

53

Brruncienre oobeMa Tena mo rJiomaasaM NOICpPECIHbIX Ce4YeHUI

54

Brruncienrne oobema Tena BpallCHUS C IOMOIIBIO OIMIPEACIICHHOI'O HHTErpajia

55

UacTHbIe MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIIBKMX NEPEMEHHBIX.

56

UacTHbie IIPOHU3BOJHBIC OT (bYHKI_II/II/I HCCKOJIBKHUX ITCPEMCHHBIX, 3aJlaHHOM HESIBHO.

57

UacTHbie ITPONU3BOJIHBIC BBICHINX ITOPSAAKOB ®HII. CmemanHbie IMPONU3BOJAHBIC U UX CBOMCTBO.

58

/lnddepennmansl Boicinx nopsiakos OHII

59

KacarenbHas III0CKOCTh U HOPpMaJIb K ITOBCPXHOCTH.

60

UTo Ha3pIBaIOT TOUYKOM MakcuMyMma (YHKUMM HECKOJbKHUX TIepeMeHHbIX. KakoBbl
HE00XO0/IMMbIE YCIIOBUS CYIIIECTBOBAHUS TOUEK MAKCUMyMa.

61

Utro Ha3bIBalOT TOYKOM MHWHUMYMa (I)yHKI_II/II/I HCECKOJIbKUX INCPECMCHHBIX. KakoBbI
HeO6X0,ZII/IMI)Ie YCJIOBUA CYyIIECCTBOBAHNA TOUCK MUHUMYMa.

62

JlocTaTouHble YCIIOBHMSI CYIIECTBOBaHMS MHMHHMyMa H MakcuMyMma (yHKIOMH JBYX
[IEPEMEHHBIX B CTAIIMOHAPHOMN TOYKE.

63

Y cnoBHbIN dkcTpemyM. MHoxutenu Jlarpanxka. @ynkuusa Jlarpanxka. Kak HallTH yclIOBHBIN

DKCTPEMYM.

7.3.2. Kputepuu U HOPpMbI OLEHKH

Cemectp

dopma
NpoBeIeHUs
N Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOUYHOM
aTTecTanuu
3 DK3ameH (1Mo COTIUIHOY \ Crynent Habpan 85 u 6omee




dopma

C NpoBeIeHUsI K
emMecTp . PUTEPHH H HOPMBbI OLIEHKH
MPOMEKY TOYHOI
aTTecTaluu
HAKOIUTEIIbHOMY 0aJI0B, paCCYMTAHHBIX T10
peUTHHTY) dopmyite: (Cymma 6amioB 1o

BCEM Y4€OHBIM MEPOIPUATHUSAM,
IIPEYCMOTPEHHBIM B Kypce
+0aJubl 3a MOCeIaeMocTh +
pe3yabTaThl UTOrOBOTO
TECTUPOBAHUS), pa3/ielEHHAs Ha
2. K nony4ueHHOMY pe3yJsbTaTry
npuOaBIAIOTCS OOHYCHBIE OalIbI.

«XOpOoIIo»

Crynent Habpan ot 70 mo 84
0aJyIoB, paCCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOTIPHATHUSM,
IPeyCMOTPEHHBIM B Kypce +
OaJuTBl 32 MOCEIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3AeiéHHas Ha
2. K nonyueHHOMY pe3ysbTaTy
npuOaBISIOTCS OOHYCHBIE OalIbI.

«YHAOBJICTBOPUTCIIBHO»

Crynent Habpau ot 55 10 69
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6aiuioB mmo
BCEM Y4€OHBIM MEPOIPUATHUSM,
MPEAYCMOTPEHHBIM B Kypce +
0aJuIBl 32 MOCEIIaeMOCTh +
Pe3yIabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nony4yeHHOMY pe3ynbTaTy
npuOaBIstOTCS OOHYCHBIE OaJIIbI.

«HCYHOOBJICTBOPUTCIILHO»

Crynent HaOpan MeHee 55
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB mmo
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
peayCMOTPEHHBIM B Kypce +
0aJuIbl 32 MOCEIIaeMOCTh +
Pe3yabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K noiryueHHOMY pe3ysbTaTy
puOaBIAIOTCS OOHYCHBIE OAJIBI.




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

8.1. Obsi3aTeibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9BC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- HayHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onackas 1.H. ®ununosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M»»

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIi. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC

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

nocobue / B. U. benoycosa, I'. M.
Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH

«IPRbooksy




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 Jluneinas anreOpa, aHaIUTHYECKas TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOe). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neiictBus —

WinPro 10 RUS Upgrd OLP NL Acdmc | 6eccpouno;
KOHTpakT Ne 1653 ot 14.12.2018, cpok aelicTBus
— OecCpoYHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok neiictBust —
Office Standard 2013 Russian OLP NL | 6eccpouno
AcademicEdition

8.5. Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYuebnas aymutopuss ans mpoBeaeHUst | CTONBI  yYeHHUYECKHE JIBYXMECTHBIE W
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHasl | TpeXMEeCTHbIE (MOHOOJIOKH), CTOJ
ayAWTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MPEnoJaBaTebCKHiA, CTyJl
CEeMHUHAPCKOro THUMa. YuyeOHas ayAuTOpHs Il | IPEenoAaBaTebCKUid, JOCKa ayIuTOpHAas
1 | KYPCOBOTO  MPOEKTHPOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJbTAllMi. YueOHas ayauTopus JAjs
MIPOBE/ICHUST 3aHATHH TEKYIIEro KOHTPOJS U
npoMexyTrouHol arrecranmu. (I'-440).

5 [Tomemenue mms camocTosITeNbHOW PabOThI | CTOMBI, CTYIbS, KOMITBIOTEPHI
obyuaromuxcs. (I'-401)

3 [Tomemenue mms caMoCTOSITENbHOU PaboThI | CTOMBI, CTYJIbSI, KOMITBIOTEPHI
obyyaromuxcs. (C-916)



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
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