MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.0.06.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricinasg maremaTuka 2

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00SCIICUeHNE MAIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mas Tpynoemkocts: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 2

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexuu 34 34
JlaGopaTopHble
[TpakTHueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 68,25 68,25
CamocrosiTenpHast paboTa 111,75 111,75
KoHnTpoas
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JolleHT, K.1.H. Komrenesa H.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aseaviommii kabeapon " O60pYAOBAHKUE U TEXHOJOTMA MAIIMHOCTPOUTEIBHOIO ITPOU3BOACTBA"

« _» 20 T H.1O. Jlorunos
(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemaanusi Ne 2 ot «09» cenrsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaTOM MAaTCMAaTUKW I
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUICCKHUX 3HAaHUM 110 OCHOBHBIM pasaciiamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW IMNPHUMCHCHUIO MATEMATHUYCCKUX MCETOAOB B

HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3ACJIOB MATCMATHKH,
KOTOPBIE MOI'YT HOTpC6OBaTBC${ JOITIOJIHUTCIIbHO B HpaKTH‘ICCKOﬁ u HCCHGHOB&TGHBCKOﬁ pa60Te;

¢dopmupoBanue

MaTeMaTHU4YeCKOTrO,

JJOTHYCCKOI'O n

MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

AJITOPUTMHUUICCKOT'O

MBIIIJICHUA u

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
"Beicmast maremarnka 1".

JIMCUUTITMHBL U TIPAKTUKH, I8 KOTOPBIX OCBOEHHE JAHHOM JUCIMIUIMHBI HEOOXOAMMO Kak
npeauecteyrouee: "Boicias matemaruka 3", "®dusuka".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTpOJIUpYyeMble . IInanupyemble pe3yibTaThl
POTHPY KOMIeTeH Ui py pesy
KOMIIETCHIM U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)
OIIK-5. Cniocoben OIIK-5.1. Ilpumensier maTeMaTU4YeCKUil | 3HaTh: OCHOBHBIC TOHSTHUS
UCIIOJIb30BaTh anmapar aHaJIUTUYECKOM TIeoMeTpUH, | aHAJIUTUYECKOH  TI'€OMETpHH,
OCHOBHBIE JIMHEWHON anreOpsl, | TUHEHHON anreopsl,
3aKOHOMEPHOCTH, T epeHIMaIbHOr0 U UHTErpajabHOro | AuddepeHunansHOro U
JIEMCTBYIOIINE B VCUUCIICHUS byHKIIN OJTHOW | MHTETPAITBHOTO  MCUYHCIICHHS
rporecce [IEPEMEHHOM. (GyHKIMH OTHOW MEepEeMEHHOH,
W3TOTOBJICHUS HE00XO0/IMMBbIE TUISt
MAaIIMHOCTPOUTEIbHBIX UIeHTHU(PUKALINY,

u3enui TpedyeMoro
Ka4yecTBa, 3aJJaHHOTO
KOJINYECTBA TPU
HaMMCHBIIMX 3aTpaTax
0OIIECTBEHHOTO TPYAa

dhopmMynupoBaHUSI U PEIICHUS
npogeccnoHaIbHbBIX 3a7a4
YMers: BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYLIIHOCTh TEXHUYECKUX U
TE€XHOJOTHYECKUX MpoOiIeM U
npodeccHoHaIbHBIX  3ajady,
MPUBJIEKAaTh JJIS UX PELICHUS
3HaHUS aHAJIMTUYECKOU
T€OMETPHH, JIMHEHOMN
anreOpsl,
nudepeHITaIbHOTO u
HMHTETPAJIbHOTO  UCYMCICHUS
(GyHKIIUU OJTHOW MepeMEHHOMN
Bnanets: HaBbIKaMH
WCIOJIb30BaHUS OCHOBHBIX
3aKOHOB U METOJIOB
AHAJIMTUYECKON T€OMETPHH,
JUHEHHOHU anre0psl,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

nuddepeHInanTbHOTOo U
WHTETPATBHOTO UCUUCTICHUS
(yHKIMM OJTHOM TIEpeMEHHOM
JUTSL UACHTH(UKAINY,
(hopMyIHpOBaHUS U PEILICHUS
npoeCCHOHATBHBIX 3a/1a4

OIIK-5.2. Ilpumensier MatreMaTUYECKUI
anmapar Teopusi (QYHKIIMH HECKOJIBKHX
MIEPEMEHHBIX, Teopuu
g depeHIaIbHbIX YPaBHEHUH.

3HaTh: OCHOBHBIE IOHSATHS
TEOpUU (PYHKIIMA HECKOIBKHUX
HEPEMEHHBIX, Teopuu
Qg depeHraTbHbIX
ypaBHEHUH, HeoOX0uMbIe
VTS UICHTH(UKAINH,
(dhopMyInupoBaHUS U PELICHUS
npodeccCHoHaIbHBIX 3a7a4
YMeTs: BBISIBIISITH
€CTeCTBEHHOHAYYHYIO
CYUIHOCTh TEXHUYECKUX U
TEXHOJIOTHYECKUX TpoOIeM H
npodecCHOHaNbHBIX  3ajad,
NPUBJICKATh JUISI MX PELICHUS
3HaHUA  TeopuM  (QYHKUIUU
HECKOJIBKUX MEPEMEHHBIX,
teopur  aUdPepeHIIHATBEHBIX
yYpaBHEHUH

Brnaners: HaBBIKaMU
WCTIOJIH30BAHUS OCHOBHBIX
3aKOHOB U METOJIOB TEOpHUH
GbyHKIIIN HECKOJIbKHX
HepEMEHHBIX, TEOPHH
g depeHInaTbHBIX
ypaBHEHUH
uaeHTu(GUKaIuu,
(opMyIMpOBaHUS U PELICHUs
npodeccnoHabHBIX 3a1a4

TS

OIIK-5.3. Ilpumensier MareMaTUYECKUN
anmapaT TEOpPUM  BEPOATHOCTEH U
MaTeMaTH4eCKOU CTaTUCTUKH.

3HaTh: OCHOBHBIC ITOHSTHS
TEOPHUH  BEPOSTHOCTEH W
MAaTeMaTU4YSCKOM CTaTUCTHUKH,
Heo0X0INMBIE JUIA
UICHTH(UKAIIH,
hopmMynUpOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724

YMers: MIPUMEHSATH
MaTeMaTHYECKUI anmnapar
TEOPUH  BEPOSITHOCTEH W
MaTeMaTH4ECKON CTaTUCTUKH
Bnaners: HaBBLIKAMU
HCII0JIb30BAHHUS
MaT€MaTHYECKOro  anmapara




dopmupyeMbie U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

TEOpUHU BEPOATHOCTEM u
MaTeEMATUYECKOM CTAaTUCTUKUA

OIIK-5.4. JlemoHCTpUpyeT NOHHMaHUE
(GU3MYECKUX SIBICHUH W TPUMEHSET
3aKOHBl MEXaHUKH, TEPMOIAMHAMUKH,
JNIEKTPUYECTBA M MarHeTu3Ma, TECOPUH
MAaIlliH 1 MEXaHU3MOB.

3HaTh: OCHOBBI (DHU3UUECKHX
SBICHUA W MPUMCHCHUS
3aKOHOB MEXaHUKH,
TEPMOIMHAMHKKH,

AIIEKTPUYECTBA U MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB
YMeTh: TNPUMEHSTH 3HAHHS
OCHOB (pM3UYECKUX SIBJICHUHN U
3aKOHOB MEXaHUKH,
TEPMOIMHAMHMKH,

JJIEKTPUYECTBA ¥ MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB

Bnanets: HaBbIKAMU
MCITIOJIb30BAHUS OCHOBHBIX
¢bu3nueckux  SBICHUA U
3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKHU,

OJICKTPpHUYCCTBA U MAaru€Trusma,
TCOPHUHU MAllIMH U MCXAaHU3MOB

B poQeCCHOHAIBHON
JeSITeIbHOCTH
3HAaTb: OCHOBHBIE  3aKOHBI
TE€XHOJIOTHH
MAaIIMHOCTPOECHUS npu
TE€XHOJOTMYECKON MOJArOTOBKE
IIPOU3BOJCTBA
YMeTh: TNpPUMEHSTh 3HAHUSA
OCHOBHBIX 3aKOHOB
TE€XHOJIOTHH

OIIK-5.5. IIpuMeHsieT OCHOBHBIE 3aKOHBI
MAaIIMHOCTPOECHUS npu

TEXHOJIOTUM  MAIIMHOCTPOEHHUS  IpH .

" TE€XHOJOTMYECKON MOJArOTOBKE

TE€XHOJIOTUYECKON IOJITOTOBKE
IIPOU3BOJICTBA

IIPOU3BOJICTBA.
Bnagers: HaBBIKAMHU
MCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB TE€XHOJIOTHH
MalIMHOCTPOEHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
IIPOU3BOJICTBA B
npodecCuoHATBHON

JACATCIIBHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
50ThI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
pa OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 1 3amaun, TPUBOISIINE K TIOHSITHIO 2 2 -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH
(byHKINN OHOH
repeMeHHON
Monys 5. Cp [TpousBonHbie QyHKIUH SBHOM, 2 28 -
JlnddepenunanbHuble HESIBHOM, 3a/1aHHOM MapaMeTpUYECKH.
MCUYUCIICHUS Huddepennman, npubInKeHHbIC
(byHKINU OHOH BbrynciieHus. [Ipaswiia Jlonurass.
repeMeHHON
Monyns 5. Ip1 Haxoxxnenue npon3BoiHON GyHKINH, 2 2 -
JlndpdepeHnnaabHbIe 3a/1aHHBIX SIBHO, HESBHO,
VICUHCIICHUS napamerpuuecku. Jlorapupmudeckoe
(b yHKIIMH OJTHOM nuddepeHnrpoBanme
[EepEMEHHOMN
Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 -
JlndpdepeHnnaabHbIe IIpon3BOgHBIE BBICIINX MOPSIKOB.
VICUHCIICHUS JuddepeHunansl BBICIINX MOPSAIKOB.
(YyHKIIUN OHON
[EPEMEHHOMN
Monyns 5. Ilp 2 HaxoxzaeHue BTOpoi U BbIIIE 2 2 -
JlndpdepeHnnaabHbIg MIPOU3BOJIHBIX (PYHKIIHM, 3aJaHHBIX SIBHO,
VICUHCIICHUS HESIBHO, MTapaMeTPUYECKH.

(yHKIIUN OHON

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 3 [Ipumenenue nuddepennmana k 2 2 -
Jluddepenunanbuble npuOMMKEHHBIM BhlUMcieHusAM. [IpaBuna
VICUHCIICHUS JlonuTans.
(byHKINN OHOH
repeMeHHON
Monyib 5. Ip 3 Brrauciienue GpyHKIUi ¢ TOMOIIBIO 2 2 -
JluddepeHnmranbHbIe nuddepennran. Berauciienue npeaenos,
VICUHCIICHUS UCTIONB3Ys mpaBwmiia Jlomurans.
(b YHKIIUN OHON
[IEPEMEHHOMN
Monys 5. Jlek 4 HccnenoBanue QyHKIMA IPU TOMOIIN 2 2 -
Jlnddepennunanpuble IIPOU3BOIHOM.
VICUHCIICHUS
(yHKIIUN OHON
[EepEMEHHOMN
Monynb 5. IIp 4 KonTponbnas padota 1 no teme 2 2 25 - KonTpomasHas pabora 1
JlnddepenunanbHble "IuddepeHnnanbHbIe HCUUCTIEHUS 10 TeEMeE
VICUUCIICHUS (GyHKIIMM OHON epeMeHHOM" " TuddepenumanbHble
(byHKINN OHOMN MCUNCIIEHUS! PYHKLIUN
[EPEMEHHOMN 0JIHOM repeMeHHOn"
Momyns 6. Jlex 5 [Tonstue ®HII. YacTHble NpoN3BOAHBIE 2 2 -
DyHKIUU U u¢depeHranbl NepBoro nopsaKa
HECKOJBKUX
MepEeMEHHbIX
Monys 6. Cp OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 2 28 -
DyHKIUU [TpousBonHbie U tuddepeHra.
HECKOJBKUX [TpuGnmKEHHBIC BEIYUCIICHUS.

MEPCMCHHBIX

KacarenpHas u HOpMaJlb.




DopMBbI TEKYLLET0

WHTETpall

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. IIp 5 YacTHbIC TPOU3BOIHBIE U 2 2 -
DOyHKIIUU g depeHIraITBI IEPBOTO MOPSIIKA.
HECKOJIbKUX HuddepenurpoBanie HeIBHON
[IEPEMEHHBIX (GYHKIHH.
Monyis 6. Jlex 6 [TpousBonaHbie U U HepeHITabI 2 2 -
DOyHKIUU BeIcIIUX TTopsaakoB @HII
HECKOJIbKUX
MEePEeMEHHBIX
Monyis 6. IIp 6 [IpousBoaubie Boicux nopsiakos GHII. 2 2 -
DyHKIMH [Tpumenenue nonuoro nuddepenmana K
HECKOJIbKUX npUOIMKEHHBIM BBIYUCIICHHSIM
MEePEeMEHHBIX
Monyis 6. Jlex 7 KacarenbHast minockocTh 1 HOpMab K 2 2 -
DyHKINUH noBepxHocTu. JkctpemyM OHII,
HECKOJIbKUX HEOOXOUMBIE U IOCTATOYHbIE YCIOBHS.
MEPEMEHHBIX
Monyis 6. Ip 7 KonTpomnbHas padota 2 1o Teme 2 2 25 - KonTpomipHas padora 2
DyHKINUH "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJIbKUX HECKOJIbKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlex 8 [ToHsiTHE HEONPEEIIEHHOTO UHTETPAJIA. 2 2 -
HeonpenenenHnslii HenocpencrBeHHOE MHTETPUPOBAHUE.
MHTETpaJl. HuTerpupoBanue o 4actiam
OrnpeneneHHbIi




Bun

DopMBbI TEKYLLET0

. HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJIfA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenenuslit WHTErPajoB METOAOM
WHTErpall. HEIOCPEICTBEHHOI0 MHTETPUPOBAHUS U
OnpeneneHHbli METO/I0M IOABEAECHUS 10]1
WHTErpa nuddepennman
Monyis 7. Jlex 9 HuTerpupoBanue TPUrOHOMETPHUUECKHUX 2 2 -
Heonpenenenubii byukuii. UuterpupoBanue
WHTErpal. paIMOHATBHBIX (QYHKIMHN U Jpo0eii
OrnpeneneHHbIi
MHTErpa
Monyns 7. Cp Heonpenenenublit muHTETpa. 2 27,75 -
Heonpenenenubiin Omnpenenensblii uuterpai. Ux
MHTErpall. BBIYHCIICHHE METOJaMU MOABEACHUS MO/
OnpeneneHHblit muddepeHnman, noacTaHOBKU, IO
MHTErpa qyacTaM. HecoOCTBEHHBIH HHTErpa.
Mogyns 7. IIp 9 Berunciienye HeonpeneneHHbIX 2 2 -
Heonpenenenusii MHTETPAJIOB IO YacTIM
MHTErpall.
OrnpeeneHHbI N
MHTErpa
Mogyns 7. Jlex 10 ITonsATHE OIPENEICHHOTO UHTErpaa. 2 2 -
Heonpenenenusbiit ®opmyna Herorona-JleiOnmiia.
MHTETrpall. HNHuTerpupoBaHue noAaCcTaHOBKOM,
OrnpeneneHHbIi MHTETPUPOBAHUE 110 YACTIM

MHTCTpal




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 10 Brruncnenue onpenenéHHbIX 2 2 -
HeonpeneneHubii UHTETPAJIOB.
WHTErpall.
OrnpeneneHHbIi
MHTErpaj
Monyis 7. Jlex 11 HecoOcTBeHHbIE HHTErPAJIBI C 2 2 -
Heonpenenennblit OECKOHEYHBIMU TPEJIeTaMH.
VHTErpall. ['eomeTpryeckue NpuIoKEHUs
OnpeneneHHbli ONpeIeIEHHOTO UHTErpaja
MHTErpa
Mogyns 7. Ip 11 Brruucnenue HecoOCTBEHHOTO 2 2 -
Heonpenenenubii WHTErpaia. Beraucienue miomasein
WHTErpall. IUIOCKUX (UTYp B I€KaPTOBBIX
OnpeneneHHbIi KoOp/anHaTax. Beruncienue o6beMoB Tel
MHTErpal 10 TUIOLIA/ISIM NapAJIEIIbHBIX CEYEHUI
Mogyns 7. Jlex 12 dusnuecKue MpUII0KEHU 2 2 -
Heonpenenenusii ONPENENEHHOTO UHTErpaa. Berancienue
WHTETpaJl. 00BEMOB TeJ BpallleHusl.
OrnpeeneHHbIi
MHTErpal
Momyns 7. Ip 12 Kontponpnas padora 3 o Teme 2 2 25 - KontponsHas pabdora 3
HeonpeneneHubiin "HeonpenenéHHplil HHTETpaJl. [10 TEME
VHTETPAll. Onpenenénnbiii nHTErpan’ "Heonpenenénuslit
OnpeneneHHblil WHTETpaJl.
MHTETpall OrnpenenéHHbIin

uHTerpan”




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIfA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Teopus |Jlek 13 [ToHsATHE KOMIIEKCHOTO YHCIIa. 2 2 -
byHKIIIH JleicTBHS HAJl KOMIUIEKCHBIMU YUCIAMHU
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopus |Cp KoMmekcHble ynciia, n1eiicTBUsS Hajl 2 28 -
(b yHKITUT HUMH. OYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIIUU.
[IEPEMEHHOI0 YcnoBus Ditnepa-/lanambepa.
Monyis 8. Teopus |IIp 13 JleficTBUS HaJl KOMIJIEKCHBIMU YUCJIAMH. 2 2 -
byHKIIUU Monynb 1 apryMeHT uucia
KOMILIEKCHOTO
MEePEeMEHHOTO
Monyns 8. Teopust |Jlex 14 [TonsTHe QPyHKINN KOMIUIEKCHOTO 2 2 -
byHKINN nepeMeHHoro. [Ipenen u HenmpepbIBHOCTh
KOMILIEKCHOTO ¢yHk. OCHOBHBIE AJIEMEHTApHbIE
MEepPEMEHHOT 0 (GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.
Monyns 8. Teopust |IIp 14 OcCHOBHbIE 3JIEMEHTapHbIe (QYHKIHH 2 2 -
byHKIUN KOMIIJIEKCHOTO IIEPEMEHHOT 0.
KOMIIJIEKCHOTO
MEepPEMEHHOTO
Monyns 8. Teopus |Jlek 15 HuddepenurpoBanue GyHKIH 2 2 -
byHKIIUU KOMIIJIEKCHOTO IIEPEMEHHOTO.
KOMILJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopust |IIp 15 Huddepenunpoanue GyHKINN 2 2 -
b yHKITUU KOMIIJIEKCHOT'O IEPEMEHHOTO0. Y CIIOBUS
KOMIUIEKCHOTO Ditnepa-Jlanambepa. AHATUTHYECKUE

[IEPEMEHHOTO

byHKIIIN




DopMBbI TEKYLLET0

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM yueOHBIM MEPOIIPHUSITUSAM, IPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl UTOTOBOTO TECTHPOBAHMS ), pa3Iesi€HHAs Ha 2.

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)

Monyns 8. Teopust |JIek 16 HNHuTterpupoBanne GyHKIIUN 2 2 -
(b yHKITUU KOMILJIEKCHOT'O TIEPEMEHHOTO
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monynsb 8. Teopuss |IIp 16 WuTerpupoBanue GyHKIIUN 2 2 -
byHKINN KOMIUIEKCHOT'O IIEPEMEHHOT0
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monyib 8. Teopus |Jlex 17 Hrorosoe noBTOpeHue 2 2 -
byHKIIUU
KOMILIEKCHOTO
MEePEeMEHHOTO
Monyns 8. Teopust |IIp 17 KonTponbnas padota 4 o teme "Teopus 2 2 25 - KonTposabnas pabora 4
byHKIUN (YHKLIMU KOMITJIEKCHOTO IepeMeHHOro" o teMe "Teopus
KOMILIEKCHOTO (yHKIINN KOMITJIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro"

Tecr Hrorosoe tectupoBanue uepes LT 2 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 2 0,25 -

HAKOIUTEIILHOMY PEHTHHTY)
Hroro: 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumuinae "Briciias maremMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHS IUCTAaHIIMOHHOTO O0YyYEeHHS;

TEXHOJIOTHS MOAYJIBHOTO U OJOYHO-MOIYIBHOTO OOy4deHus (colepikaHue y4eOHOTO
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMHU YIPAKHEHUH U KOHTPOJIs);

TEXHOJIOTHSl pa3BUBAMOLICr0 0O0y4eHus: (IpPOBEJACHUE JEKIMH, MPAKTHUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHirpoBaHHoro oO0yueHus (MpeasiararoTcs 3a/laHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHM (IMIPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToanuyecKue YKa3aHHUus 110 0CBOCHUIO TUCHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBbI, TaET peKOMEHIAMH Uil NPAKTHYECKOIO 3aHATUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydaeMoi nucuuruinHbl "Beicmas maremaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
HOJIsl, HAa KOTOPBIX JejaTb IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJSIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTessl, HO 0€3 ero HeNOCPEICTBEHHOIO YUacTHsL.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABIEHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSATENIbHBIM CYOBEKTOM y4eOHOMH
JIEATEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JTUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTENS.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI pEHIaoT 3a1a4M 0] PYKOBOACTBOM IIPENOABATEINS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIEHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pELIeHUs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJDKEH CpPaBHMTh UX U BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Nararb IMOAPOOHO, BBIYMCIEHUS pacroyiaraTb B CTPOTOM TOpPSAKE, OTAENss
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPSTH criocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHsI TBEPIBIX HABBIKOB B PELICHUH.

[To 3aBepiieHHIO U3y4€HHUS MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJIHEHBI AKKYpPaTHO, MOCJIEI0BAaTeIbHO, OOOCHOBAaHUE PELLEHUS U OTBET 00s3aTENbHBI B
Kaxa0M 3anaHuu. [Ipu BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCMOIb30BAHUE
MOOUJIBHBIX YCTPONCTB M ra’KETOB.

IIpy NOAroTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIEKThl JIEKIIMM U PEKOMEHJOBAaHHYI0 OCHOBHYIO M JOIOJIHUTENbHYIO JIUTEpaTypy,



MNpoCMOTPETh PCIICHHUA OCHOBHBLIX 3aJady, peH_IéHHBIX CaMOCTOATCIIBHO W Ha TMMPAKTUYCCKUX
3aHATUAX, @ TAKKC COCTABUTH NMCbMCHHBIC OTBETEI HA BCC BOIIPOCHI, BEBIHCCCHHEBIC Ha 3a4ér.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpyeMoil KOMIIETeH UM HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o reme
2 OIIK-5 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
2 OITK-5 ) KonTponbnas padora 2 o teme )
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
KonTponbnas padbora 3 1o reme
2 OIIK-5 "HeomnpeneneHHblii HHTETpAL.
OnpenenéHHblil UHTErpal
2 OITK-5 KoHntpoinbnast pabora 4 o teme "Teopus
(YHKIIMY KOMIJIEKCHOTO TIEPEMEHHOT0"
2 OIIK-5 Bomnpocs! k 3auéty NeNe 1-56
2 OIIK-5 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KourpoJjbHas padora 1 mo reme

" MuddepeHnnaabHbIe HCUYHUCICHUA (PDYHKINY OHOH nepeMeHHon""

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUl

Bapuanr 1

Haiitu nepByto Npou3BOAHYIO OT CAEAYIOIUX (DYHKIIHIA:

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- ctg% - COSX;

1
ay arctg?/x '
5)y =3x%-Inx— X3
6)y = (x* + 2x + 2)%-e 2%,
7) y = (cos x)*"*;

g)y= (Inx)* -
9) {x:tgt; :

y:cos2 t.

10) x —y = arcsin x —arcsin y;

Bapmuanr 2

Haiitu nepByro npou3BOJHYIO OT CIEAYIOMINUX (YHKIUIL:

1) y=+x+/x+¥x;




4

2) y=———,
)y 3+4cosx
_gx,

3) y_?\,/Fy
1-x?

4) y= ;
arccos X

5)y =log% x4

6) y :1_eSin23X X
7) y=(sin x)**%;
8) y=(1+x)"™ ;

) X = arcsint;
y =V1-t3;
10) X2 —xy+y?=1.

Bapuant 3
HaiiTu epByro Ipou3BOIHYIO OT CIASAYIOMMX (DYHKIINI:

32
1) y:%—xa)—x\/l+x;

2) y:%sinsx/_—éx/sinSX :
3) y = sin(cos?(tg x3));

. X
4) y=_|1—arcsin—;
)y ,/ :

5

X

5 y=In :

)Y X +2
3X'X3

6) y= ;

)Y X+1

7) y=(In x)x3;

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

9) {x = ctg(Zet) _
y=Intge’.

10) cos(xy) = ay;

Bapmuanr 4
HaiiTu nepByto npou3BOgHYIO OT CAEAYIOUMX (PYHKINA:
1) y= x+1 +X/3+x°%;
N2+ X
2) y = (3 - 2sin x)*;
tg X — ctg X
) y=—"r/———;
) 5 —Jx

4) y=arcsin’ v1-x*;

5) y = In sin?(3+x);
5

6) y=5In5- %;
7) y:(1+X2)arccos Xe




8) y=(1+x)*;

x=In(l+t2}

y =t—arctgt.’

10) X2In(y?+1)=y; 1) 2y =—1+x%y?

9)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
KonrponbHast pabora 1 BBINONHAETCS CTyJCHTaMH Ha TNPAKTHYECKOM 3aHATHH 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMH HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMH JIEKIUH M MPaKTHYECKHX
3aHATHM, CIpPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKETaMHU.

Kputepun omneHku:

KoHnTtponbhas padota conepxxut 10 3agaHuii, KaXxaoe 3a1aHue olleHuBaeTcs B 2,5 Oasa.
2,5 Gaia BBICTABIISETCS CTYACHTY, €CIIU 33JaHKE BBITIOJHEHO B IIOJTHOM 00BEME;

2 Gaiyia BBICTaBISIETCS CTYICHTY, €CIIH 3a/laHue BBIMOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
1,5 Gaya BBICTaBISETCS CTY/ICHTY, €CIIH 3a/IaHUe BBIMTOIHEHO B 00BEMeE 0T 60 % 110 79 %
1 Gann BICTaBIIAETCS CTYEHTY, €CIIM 33JJaHHE BhINOJIIHEHO B 00BEMe 0T 40 % 110 59 %
0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CITU 3aJJaHKe BBITIOJIHEHO B 00bEéMe oT 20 % 10 39 %
0 GanyoB BBICTABISETCS CTYACHTY, €CJIH 3a/IaHKe BHIMOJIHEHO B 00bEMe Menee 19 %.

7.2.2. KonTpoJbHas pa6oTa 2 no teMe 'O YHKIMH HECKO0JIbKHX NepeMeHHbIX
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH
Bapuant 1

1.Haiitu 2_2 s GYHKIMIL: Z =+/2Xy +Y* +5
X

2.Haiitn 2y—x it QyHKUMN: Z = COSZ(X2 + yz)

o°x
3. Haiitu o st pyHKIEA Z = 1In (3y2 + 2X).
X
., 07 01 :
4. Haiitu — n — 111 QyHKumu arcsinxyz +2x—3y+4z=0.
ox oy
o dZ _ X2+y2 a2 _ 2
5. Haittu PriRass ¢ynkuun Z =€ , TIoe X=sIn‘t, y=cos-t.
dz  dz / _X
6. Haittu d—)z( U d_y it Gyakoun  Z =udy? +U2V3,r)1e U=Xy, V—V.

7. BBIUMCINTS IPUOIMKEHHO ¢ TOMOIIBIO AU hepeHIana BrpaKeHne /8,94 - (1,02)%",

8. Hammcarp YpaBHCHHC KacaTellbHOM IUIOCKOCTH U HOpMalil® K TIOBCPXHOCTU
2 2 2

X 4 Y 42 1 5rouke M, (0; 0; 3).
4 4 9
y 1a. 1.
9. Haiitu skcTpeMyMbl QYHKIIMH Z=§X +Ey —4x+y.

y
10. Haiitn % s GyHKIMR: Z = Xe*
X

Bapuanr 2



1.Haiitn 2—2 st ynkmmit: Z =32y +y+1
X

2.Haiitn gy—x st GyHKUMR: Z = Sinz(x2 + yz)

3. Haiitn

4. Haiitu

5. Haiitn

6. Hatitn

o°x
N it pyaknun Z = In (5x+ yz).

oz u oz Jutst yHKIMH arccos Xyz —2x* +2y—3z* =0.
ox oy
dz _I 2 2 ) _ 2
P byukuun Z = N(X“+Y°), raex=sin%, y=Cos-t.
d
az o - s GyHKUMU 2 =u?v? +u¥3, e U=InX, v=In(2x+3y).

dx — dy

7. Boluuc/uTh TPUOIIKEHHO ¢ IOMOLIbI0 auddepeniuana Bbpakenne 4,04 - (L0L).

8. Hamucate ypaBHEHHME KacaTe€JIbHOM IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU

2 2 2

.y

9 9

—+—+%:1 B Touke M,(0;0;2).

9. HaiiTi 5kcTpeMyMsl GyHKImn Z = X° +12y? —12x 48y +64 .

10. Hatitu % i QyHKUUN: Z = xex
X

y

Bapuant 3

1.Haiitn 2—2 Uit yHKIMNA: Z = w/4xy2 —X+2
X

2.Haittu 2y—x i QyHKUUR: Z = Cos? X

3. Hatitn

4. Haiit;

5. Haiitn

6. Hatitn

7. BeauciuTh IpUOIMKEHHO ¢ TOMOIIBI0 quddepeniraia Beipaxenne /3,98 - (1,03)

2y
ex/;+2y.

*x
> s QyHKIUK Z =
OX

oz u (e st ynkmmn 27 +2y? —3x—arctgxyz=0 .

ox oy

d )

d—i wist pyskman Z =YX +y? | rae x=sin’t, y=cost.
dz

d
o d_)Z/ 1t QYHKIIUU zZ=u? +u VZ,I‘I[C u=tgx K v=ctgxy.

3,98

8. Hamucate ypaBHeHHME KacaTelIbHOM IUIOCKOCTM W HOpPMald K IOBEPXHOCTHU

2 2 2

X
4 9

—+y—+%:1 B Touke M,(0;3;0).

9. HaiiTi skcTpeMyMsl GyHKIun Z = 2X° +3y? —6x+12y +52.

10. Haiitn % uts pyHKIWMI: Z = X%e
X

x+y2

Bapmuanr 4

1.Haiitu 2—2 ms GyHKImiL: Z =+/5x°y? +y—8
X



2.Haiitn x ans Qynkiumii: z = Cos? Y
oy 2X
3. Haiitn & st QYHKIMH  Z =y
' oyox? '
. 07 01 2 \,2
4. Haiitu — u — qs pyHkomm arcctg xyz —3x° —y“+2z=0.
ox oy
L odz iy L 2 —cin2t y—rac2
5. Haiitn m s GyHKIUKM  z =Sin(X” +y<), rme X=sin“t, y=cos-t.
. dz dz 2 2 _AXY o x?
6. Haiitu ol d_y s pyEkmuun Z =UV +U VS e U=€"7  v=e" |
4,01
7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHIiiana BpIpaxeHue (1192)2 ) 08)2 .

8. Hammcarts YpaBHCHHC KacaTeJIbHOM IUIOCKOCTH U HOpMaJIM K IIOBCPXHOCTHU
2 2 2

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

3 67

9. Haiitu skcTpeMyMbl QyHKIIUU Z = %2 4 % yS +12x—4y— 5

10. Haiitu % s QyHKIMA: Z = (X2 + y2)|n(X2 + yz)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUSA
KonTponbHast pabota 2 BBINOJHAETCS CTYACHTaMHU Ha INPAKTUYECKOM 3aHATUU [, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(OpManuy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHH, CHpPaBOYHBIMH MaTepuallaMH, Yy4eOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMM).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaI)KeTaMHU.

Kpurtepuu oneHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxoe 3a1aHue OlleHUBaeTcs B 2,5 6amna.
2,5 Oaruta BBICTABIISIETCS] CTYICHTY, €CJIH 3a/IJaHHE BHIIOJIHEHO B TTOJTHOM 00bEME;

2 Gajula BBICTABIISETCS CTYJIEHTY, €CIIM 33JJaHHE BBINMOJHEHO B 00bEMe oT 80 % u BhILIIE;
1,5 Ganna BeICTaBIISIETCS CTYJICHTY, €CITU 3aJlaHKe BBITIOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHe BBINOJIHEHO B 00BEMe 0T 40 % 1o 59 %
0,5 Gayia BBICTaBISIETCS CTYICHTY, €CJIH 3aJaHue BRIMOIHEHO B 00bEMe oT 20 % 10 39 %
0 Gas10B BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJbHasi padora 3 o reme

"HeonpenejaeHHblil nHTErpaj. OnpenejéHublii mHTErpaa’
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsI 3a1aHui

Bapmuanr 1
HaiiTu HeonpeneneHHbIE HHTETPAIIBI

1. _[(1— 2x) dx

’ Xdx
S b



3. I\/cosx sin xdx

4. Iln;XdX

dx
> J‘2x+3

6. Beraucnute miomans GUrypsl, orpaHuueHHON Tpadukamu GyHKIHA Y =~/X—2 , x=6.

7. Beraucnuthb aimuHy ayru KpuBoid r=3sing, 0<¢p<a/3.

8. Berunciute 006EM Tesa, 00pa30BaHHOTO BpalleHueM (UTYpbI, OrpaHHYEHHON rpaduKkaMu
byuknuii y=3sinX, y=sin X Bokpyr ocu OX.

9. HaifTu cTaTUCTUYECKUH MOMEHT OJHOPOAHON mimacTuHKU (p=1), oOrpaHu4YeHHOU

_ [ x=3cost
rpadukamMu GyHKITAN y = 2sint’ y=0 otHOCcuTENBHO Ocu OX.

10. Yemy paBeH myTh, HMPOWICHHBIN TOYKOHW, JABHXKYIICHCS MPSAMOJIMHEHHO CO CKOPOCTBHIO
V(t): V1+2t (m/c), 3a iepBbIe 5 CEKyH]I.

Bapuanr 2
Haiitn HeonpeaeeHHbIE UHTETPalbl

1. I(3x+5)2dx

2. Ix%/l—x“dx

. J'sinx%/coszxdx
Iarctgx

S 14 %2

dx
5'~[3x—1

w

SN

dx

x=+/2cost, y =2
y =2/2sint (y>2)

6. Berurcnuts miomaas GUrypsl, orpaHMueHHOH rpadukaMu GyHKIUH

7. BBIYHCIIUTD JAIMHY TyTH KpUBO# r=2C0S @, 0<p<4.

8. Berunciute 006€M Tena, 00pa30BaHHOTO BpalleHneM (UTYpBI, OTpaHHYEeHHON rpadukaMu
(byHKLUH Y=COS X, Y=C0S X BOKpyr ocu OX.

9. HaifTh CTaTUCTHYECKM MOMEHT OJHOPOIHON TUIacCTHHKH (p=1), oOrpaHWYeHHOU
rpadukamu Gynakuuii y=In x, y=2In X oTHOCHTENBEHO OCH OX

10. Teno pBuxeTCS MPSIMOJIIMHEHHO CO CKOPOCTBIO V(t)= te™ w/c. Haiitu myTh, OpoiifeHHbIH
TEJIOM 32 NIEPBBIE 3 CEKYHBI.

Bapuanr 3
Halitn HeonpeneneHHbIE HHTETPaIbl

1 Icosxdx
"7 3/sin x
2. I\/l)r:_xdx
dx
3'I2x—1

4,jxe*“dx




S. jxsm(Zx += ]dx

6. BerunciuTs mnoniaas GUrypsl, orpaHHYeHHOH Tpadukamu GpyHkmii y=(x-2)3, y=4x-8.
39

o T T
7. BeraucnuTs JUtMHy Jayru Kpuoi =3¢ 4, — E <S@p< E .

8. BbIuuCcIuTh 006EM Tella, OrPaHHYEHHOTO TOBEPXHOCTAMU Z=X>+4y?, 7=2,
9. HailiTu cTaTUCTHYECKHM MOMEHT OJHOPOAHOW TIUIaCTHHKUA (p=1), OrpaHWYCHHOU

rpadukamu QyHKIHI Y = Xv/9—x* , y=0, (0<x<3).
10. OnpenenuTts JaBICHHE BOJABI HAa BEPTHKAILHBIN MPSIMOYTOJBHBIN IIIIF03 ¢ OCHOBAHHUEM
10m ¥ BBICOTOI 6M. ONIPENEITUTD TAKXKE JABICHUE HAa HIKHIOK TTOJOBHHY IILTIO3a.

Bapuant 4
Haiitu HeomnpeaeieHHbIE UHTETPalbl

1.]@x—5fdx
J- X dx
V2-3x*
sin x dx
I—m

J-arcsm X

V1-x?
dx
5 |—2
J‘3—4x
6. Berancnuth 1iomanps GUrypbl, orpaHudeHHON rpadukamu QyHKIHA Y =X+/9—X, »=0,
(0=x<3).

2.

w

.b

7. BelUuCIuTh JTMHY OyTH KPUBOH r=1-Sing, —% <p< % .

8. Beruucinte 006EM Teta, 00pa30BaHHOTO BpaIlleHHEM (UTYPHI, OTPaHUYCHHON TpaduKamMu
dyrxmuit y=- X?+5x, y=0 Bokpyr ocu OX.

9. HaifTu cTaTHCTHYECKUH MOMEHT OJHOPOAHON TacTuHKA (p=1), OrpaHWYEeHHOU
2 2

o X
rpaduxamMu QyHKIHIA y? + il 1, 0<x<2, 0<y<3 otHOocuTensHO ocu OX.
10. Beraucnute paboTy, KOTOPYIO HEOOXOAMMO 3aTpaTHTh, YTOOBI BHIKAYaTh BOJIY M3 KOTJa
nonycgepudeckoit popmsl, umeroriero paguyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAaMM Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpMalMu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KonTponbras padota cogepxut 10 3amanuii, kax10e 3a/1aHue OIICHUBaeTcs B 2,5 Oara.
2,5 Gasta BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHHE BHIMOJIHEHO B MOJHOM 00bEME;

2 OaJuta BBICTABIISICTCS CTYICHTY, €CITH 33JJaHHe BBITIOIHEHO B 00BhEMe oT 80 % u BHIIIE;
1,5 6ania BeICTaBIIAETCS CTYJIEHTY, €CIIM 33JJaHHE BBINOJIIHEHO B 00bEMe oT 60 % 10 79 %
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEMe oT 40 % 1m0 59 %



0,5 6amta BeICTaBIICTCS CTYJCHTY, €CITU 3aJjaHke BBITIOTHEHO B 00béMe oT 20 % 10 39 %
(0 6amIoB BBICTABIICTCS CTYJCHTY, €CIIU 3aJIaHUE BBITTOJTHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi GYHKINHN KOMILIEKCHOI'0 IIePEeMEHHOro""
(HauMeHOBaHUe OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
1. /1anbl 1Ba KOMIUIEKCHBIX Yucaa Z; = 41, Z,= 4-1i,. TpeOyercs:

a) 3amKcaTh 9TH YMCIa B TPUTOHOMETPHUYECKOH | IMOKa3aTenbHOoU (hopmax;
0) n300pa3uTh UX HA KOMILJIEKCHOU TIJIOCKOCTH;
z

iy

L G-4i)p, Ya—ai.

B) BBINIOJIHUTD CIEAYIOIINE NSUCTBUS: Z1+ Z2, Z1- 22, Z1-Z2,

™ |

2

(T
2. TlpencraButh B anrebpanyeckoii hopme SiN 1 +2

3. BoccTaHOBUTH aHAIUTHUYECKYIO (DYHKIIHIO f(Z) IO M3BECTHOM JE€HUCTBUTEIBHOW 4YacTU
u(x;y)=x? -y + X u snauerno £(0)=0.
4. Haiiti npousBoanyto ¢pyukiuu f (z) = ctg z.

5. BerauciuThb J Imzdz, rae L - myra mapaGomsr Y =2X° ot Touku 0 10 TouxH 1+ 2i .
L

Bapuanr 2

1. JlaHbl Ba KOMILIEKCHBIX ukcia Z1=-4+2i, 2o=2+4i. Tpebyercs:

a) 3amMcarh TH YKclia B TPHTOHOMETPHUYECKON M MTOKa3aTeNIbHOU (opmax;
0) n300pa3uTh X HA KOMIUIEKCHOU TIIOCKOCTH;

o z . "
B) BBINOJIHUTE CIEAYIOIIHE ASHCTBUS: Z1+ 22, Z1-22, Z1-Z2, —~, (-4—4i)°, ¥-4-4i;
z
2

T
2. IlpexncraButs B anredpandeckoit hpopme CO 5 +2

3. BoccTaHOBUTH aHAJIUTUYECKYIO (DYHKIIHIO f(Z) [0 M3BECTHOW JEHCTBHUTEIBHON YACTH
u(x;y)=x*—3xy? +1 u suauenmo f(0)=1.
4. Haiitu iponsBoanyto dynximu f () = e

5. Beruncauts jRe 20z , rae L - otpe3ok mpaMoii oT ToukH -1 10 TOUKH .
L

Bapuanr 3

1. Jlanbl Ba KOMIUIEKCHBIX uncia Z1 = 1 + 41, 22= 4 - i. TpeOyercs:

a) 3amKcaTh 9TH YKCIa B TPUTOHOMETPUYECKON U ITOKa3aTelIbHOM (popmax;
0) n300pa3uTh X HA KOMIUIEKCHOU TIOCKOCTH;

o A 5 3 ;
B) BBIMOJIHUTD CICAYIOIINE IEHCTBUS: 71+ 22, Z1-22,21-22, —L, (-3-3i)% ¥—-3-3I;
z
2
2. lpencraButs B anrebpandeckoit popme Ln (1+ i).
3. BoccTaHOBUTH aHATUTHYECKYIO (DYHKIIHIO f(Z) 10 M3BECTHOM JEHCTBUTENHLHOW YacTh

u(x;y)=y —2xy u suaucrmo f(0)=0.



4. Haiitu iponssoanyto pynxiuu f (2) = 2°

2 .
5. Berancauts J|Z| dz, rae L - oTpe3ok mpsiMoii ot Touku 0 10 Toukn 1+1.
L

Bapuant 4
1. Jlaubl ABa KOMIUIEKCHBIX uncia Z1=9+ 51, 22=5-9Ii. Tpedyercs:
a) 3armMcarh 3TH YKClia B TPHTOHOMETPHUYECKON M MTOKa3aTeIbHOU (opMax;
0) M300pa3uTh UX HA KOMIUIEKCHOU TIJIOCKOCTH;

Z

-

, (3-3i0)°, 33-3i;

B) BBINIOJIHUTD CICAYIOIINE NSUCTBUS: 21+ Z2, Z1- 22, Z1- 22,

™ |
N

2. TIpencraButs B anreGpanueckoii hopme 17 .

3. BoccTaHOBUTH aHATUTHYECKYIO (YHKIIMIO f(Z) 0 HW3BECTHOW MHHMMOHM 4acTu
V(x;y)=x? = y? +2x+1 n snavenmo f(0)=i.

4. Haiitn ipomsBoanyto pynkmun f (2) = z%?

5. Beruncinuts Ilm 20z, rrie L - oTpe30k mpsAMoii OT TOUKH | 710 TOYKH 3.
L

Kpartkoe onucanue u perjiaMeHT BBIIOJIHEHHUS
KonTponbHast pabora 4 BBINOJNHSAETCA CTyJEHTAaMH Ha NPAaKTUYECKOM 3aHsATUM 17, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKUX
3aHATHM, CIPaBOYHBIMH MaTepuallaMH, Yy4eOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oueHku:

KonTponpHas paboTa COIepKuT 5 3aJaHuil, KakJ0€ 3aJaHie OI[CHUBACTCS B 5 0aJIOB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33J]JaHUE BHITIOJIHEHO B MOJTHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe 0T 80 % u BbIIIIE;
3 Oayuta BBICTABIISETCS CTY/ICHTY, €CIIH 3a/IaHUEe BBITIOJIHEHO B 00BEMe oT 60 % 10 79 %
2 6ajuia BBICTABIISETCS CTYJIEHTY, €CJIM 3aJJaHHe BINMOIHEHO B 00bEMe oT 40 % 110 59 %
1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTorosoe TeCTHPOBAHME
(HaumeHOBaHUE OYEHOYHO20 CPedCmEa)

Tunosble npuMepsbl 3a1aHUM

Moayas S. IuddepenuunaibHbie HCUUCIeHUS (PYHKIMUA OAHOM IepeMeHHON
. ' i
1. Haiimure Y , ecim y = (cos x)*" ...

sin x

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

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

[\S)

x-1
. [Ipon3Bonnas Gpynkiun Y = atctg 1 paBHa ...
X+

1 | 2 | 3 4




1

1 (x+1) x* +1
x? 41 2{:"72 +1) 2x?+1) x* -1

3. IlpousBoHast BToporo nopsiaka GyHkuun Yy = Sin(4x2 —1) paBHa ...

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

A4

3((:05(—1_‘-{2 - 1J +8x2 sin(ilxz - 1]]

chos[—'lxz - 1)

— 64y’ sin[—'l x° - 1)

4. KacarenbHas K rpaduky GyHKIun o6pasyer ¢ ockto OX yrom, pasHslii 45° B Touke ...

1 2 3 4
(1;5) (1:7) (-1;11) (0,5;5)
5. Haknonnas acumnTora rpaduka GyHKIIUU f (X) =x+e 3a1a€TCsl YpaBHEHUEM BUJIA ...
1 2 3 4
y =X, IIpH y =-X, npu y=X, npu y=-X, pu
X — +0©0 X —> +00 X — —o0 X — —o0
6. uddepenuman Gpynkuuu Yy = 4% pageH ...
1 2 3 4
4% " 1n4-(2x 4)‘“"(2;;—1}6{3 42 —x) 2 1n4-(x?
In4 '

7. MaTepI/IaJ'IBHaSI TOYKa JIBUKCTCA HpHMOHHHCﬁHO MO0 3aKOHY. Tornma YCKOPEHUEC TOYKU B

MOMEHT BPEMCHH PaBHO ...
OrtBer:
8. IIpon3Boanast pyHKIUN y—L paBHa
' VX2 =2x+2 B
1 2 3 4
[ x2—2¥+2_\r ( x2—2x+2\r ¥-1 [ XE_EY"'ET

9. YpaBHEHHE KacaTeNbHOW K TpapuKy (QyHKIUU f(x)z —x* +3x* —2x+1 B ero Touke c

abcrccoit X, =2 HMEET BH ...

1

3

yv=-2xt5

v=-2x-3

y=2x+5

X =2sin’t
10. ®ynknus 3a7aHa B IapaMeTPUYECKOM BHUJIE

nopsiika QyHKIIMM 110 IEPEMEHHON X HMMeeT BHJ ...

y =6c0s’t

. Torpa npowusBogHAs NEPBOTO

1 2 3 4
o 9 2 2
- —cost —cost - 9cos7s
2 2 Ocost 2sint




11. Haumenbmee 3nauenue dynkiu f (x)= %X +COSX Ha OTpE3Ke {% ;7Z':| PaBHO ...

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

1
12. BeprukanbpHas acuMITora rpadpuka GyHKIUU f(x) =/x-eX*¥4 samaercs ypaBHeHHEM
BUJA ...

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/ZZX—y y/:X—y /:2X+y y/:2X_y
X—2y X—2y X—2y X+ 2y
X=tgt;
14. Oyuknus 3a1aHa B apaMeTPUUYECKOM BUJIE 1 . Torna npoussojnast BToporo
cost’
nopsiika QYHKIMH 10 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y'=cos’t y'=cos ?t y'=cos’t
. ctgx-1
15.Berauciure, ucrnosb3yst npasuio Jlomuramst lim———
2 SN 4x
Orger:
Mopayab 6. ®YHKUMH HECKOJbKHX IepeMeHHbIX
ou
1. YactHas npou3BoIHAS > (GYHKIUM UMEET BT ...
X
1 2 3 4
2 2
2:{}-‘3+z 3:{‘}-‘3—2}-'2+ xX—y° 2:{}-‘3+z+8
?z
2. YacTHas Mpou3BO/HAsI BTOPOTO MOpPsiAKa rv (GyHKIIMY UMEET BUJ ...
X
1 2 3 4
I = 2 xy+ . y— 2 yy—
yre ! xre™ ! ap(xy +1) 1 yret !
oz y
3. YacTHast mpon3BOIHAS 6_ (GyHKIIUM Z = arcCOS— UMEeT BU[ ...
y X

1 2

1 1

,'.-<
b
I
ok
Pt
,'.-<
b2
I
et
b
H
et
B2l | oo
I
e
[ -
,'.-<
Pt
I
Tt
b




2

4. YacTHas npou3BOHAsl BTOPOrO NOpsIKa W byHKIUU Z = In(2x + 3y) UMEET BU]L

1

2

3

4

o

_;I_

6

1

5. Tonueiit quddepernman QyHKIHH Z = 4% yveer Bug ...

dz =4 7714 ((2x - 3y)dx - 3x

dz = 4% 7 (23 = 3y v — 3xay)

dz = -4 7 1n 4 (3xdx — (2x - 3)

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

6. YactHas mpou3BogHAS % ¢byHKIMU Z = COS(2X —3xy) HMeEeT BUJ ...

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xy)

—(2x - 3xy)sin(2x — 3xy)

z
7. YacTHast mpou3BOAHAS 2— , byHKIHH Z =+/2Xy + y° +5 umeer BUT ...
X

1

2

3

4

X

V2Xy +y® +5

2y

V2Xy +y® +5

y

V2Xy +y® +5

y

242Xy +y? +5

8. HactHas mpou3BOJHASI BTOPOTO MOPSIKA

2

0YyOoX

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

1

2

3

4

12x° +4y?

4x* +12y?

8xy

4x

2

0z
9. YactHas mpou3BOIHASI BTOPOTO MOPSIKA ? byukun Y =In,/ X%+ y2 HMEET BULI. ..
X

1 2 3 4
y* -x* oy x*—y? o2
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y?

10. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

dyrxmuu Y =In{/x* +y* umeer Bu...

0YyOX
1 2 3 4
y’ -x* 2y x* -y’ 2
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y?

11. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

aaazy dyskman Y = In\/x* +y? nmeer Bu. ..
X

1 |

2

3

4




y? —x2
(x2 + yz)2

2Xxy

(x2 + y2)2

X2 _ yz 2x
(x2 +y2)2 X2 +y°

2

YA
12. YacTHas mpou3BOHAS BTOPOTO MOPSAKA W dyuxupn y = Inx? + y? nmeer Buy...

1 2 3 4
yz _x2 ~ 2Xy x2 _ yz 2x
(x? +y?f (x2+y2)f (x2 +y2f VXE+y?

13. YactHas npou3BoIHAs % bynkum arcsin xXyz + 2x —3y + 4z =0 umeer Bu. ..
X

o Xy ++1-x*y%z%

- yz +/1-x2y?7? ’

o Xy +4,/1- x*y®z%

- yz +2,1-X*y?7? ’

, - Xy — 41+ x?y?z*

- yz —2\/1+ x2y2z?

, - Xy +4,1-x°y’z*

- yz+2\/1—x2y222 ’

14. YacTHas mpou3BOHAS % bynkur arcsin Xyz + 2x —3y + 4z = 0 umeer BuiI. ..

, Xy + 41+ x*y?z?

 x ~31+ X?y?72°

y

, Xy + 4/1— x*y?z?

Xz —3\1- X’y?2°

y
oo Xy + 41+ x*y*z°

 x ~31+ X°y?2°

y

i Xy + 41— x*y?z°

y

x ~3\/1-x2y?7?

du
15. YactHas mpousBogHas a byHKIIMN U = In(x2 + yz), 20e X=t, y= t? umeer BUI...

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

Moayas 7.

HeonpenejeHHbIil HHTErpaI.

1. MHoX)ecTBO nepBooOpasHbix GpyHkiuu  f (X) =

Jx-2f

X

nMECT BU] ...

£ —8+/x + 4ln|x|+ C

t+8J/x +4h|d+C

x—4-fx +4hfx+C

x+§Jx_3+4h|x|+C

2. MHO€eCTBO IEpBOOOPA3HBIX (PYHKIIUU f(X)

arccos’ 2x
= —— HUMCCT BU]J ...

V1—4x?

1 |

2

3 4




— Zarccos® 2x ~arccos” 2x+ — Zarccos® 2x ~arceos® 2x +
6 6 3 3
3. MHO»XeCTBO NIEpBOOOPa3HBIX (DYHKIIMK UMEET BUTT ...
1 2 3 4
’ ’ * x?
@m2x-1) Z-@in2x+); S(xln2x-1)+ = (n2x-1)+
4. MHO»XeCTBO IEPBOOOPa3HBIX (PYHKITUH f(X) = o 6 HMMeEET BH]I ...
X~ —6Xx
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. MHOeCTBO TIepBOOOpa3HbIX QyHKIMU | (X)— HMMEET BH] ...

1-2x°

—lel—i.x2 +%arcsin J2x+C

1 )
1—2.1:2 + —arcsm x@x-l—C

2 V2 2 Np)
1 2 1 . 1 7 1 .
——+/1-2x" — —aresin +/2x +C Z+1-2x" ———aresin 2x+C
2 2 2 J2
6. MHOkecTBO mepBooOpas3HbIX GyHKimu f (X) = ﬂ UMeEET BUJL
V3+c0s’ X
1 2 3 4

.
-2+3+cos x

g
23+ cos x +|

.
- ~+3+cos x+

A3 +r:-::s2 x +

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

2 2
Exz X —x" +64/x+C gx2ﬁ+xz+6«j§+(ﬁ‘
5 o 2 5 o 2
;x X—x +3NE+C ;x X—x +6NE+C
8. MHokecTBO 1epBooOpa3HbiX pyHkuuu f (X) = frtiZ)z( UMEET BUJ ...
+ 4X
1 2 3 4
L 2 L 2 darctg®2x+( 1 2
Earcrg 2x+( 5 arctg” 2x + ( g < Earcfg x+C
9. MHOeCTBO NEpBOOOPA3HBIX GYHKIIMU HMEET BUJ ...
1 2 3 4
il l il l
3¢} (x-3)+C e(x-1)+C 3e3(x+3)+C e}(x+1)+C




10. MHOkecTBO IepBOOOPa3HBIX (PYHKIIMU UMEET BUJT ...

1 2 3 4
J6 6 x J6 6 x -6 J6 /6 J6
—arctg —arctg - —arctg — - —aretg —
6 3 2 3 ] 3 2 3
11. MHokecTBO IepBOOOPa3HBIX (PYHKITMH UMEET BUJT ...
1 2 3 4
1 : 1 : | 1 : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin (3x — —arcsin (3x
3 9 ‘ 3 9
12. MHO)ecTBO MepBOOOPa3HBIX (YHKIUN f(X) =sin®x-cos® X wmmeer BU ...
- 1 1 -
“cos’ x——cos’ x+C “cos’ x——cos” x+C
5 3 3
3 1 4
—cos” x—cosx+C Emm x+C
13. MHoecTBO nepBOOOPa3HBIX (PYHKIIMH UMEET BUT ...
—ﬂ4—x2+3mmm;+ﬂ‘ ﬁ4—x2+3mﬁm;+C‘
—Ja—i? —Sarcsm;+(’j‘ 4-—x° —Sarcsm;+C
X
14. MHokecTBO NTepBOOOPa3HBIX kinu f(X)= AMEET BHULI ...
proohP bys (x) sin?(1+3x2)
1 2 3 4
1 ’ 1 ’ 1 2
Loglaae] leghea)d  lehesd)| el
6 6 ' 6 '
15. Cpenu HUKENEPEUHCIICHHBIX BBIPAKEHHI BEIOEPUTE BEPHBIC. ..
a-1
1. J'u“du S a+-1
a-1
Zle*JMgE+£ +C
cosu 2 4
du u
3. | —=Injtg—|+cC
Ishu g2

1 .u
=—arcsin—+c¢

4I du
Y Jazoy?  a a

du
5. =-—ctgu+c
J.sinzu 9

OmnpenesieHHBIN HHTErPaJ

1. I[J'IH OIPCACIICHHOI'O UHTErpajia ClIIpaBCAJIMBO PABECHCTBO ...



' x x
& 3 5 & .3
X X
I dx=10 I I dx
3 9 9
7y cos2x y cos2x s coslx
5 5
' ' x '
—_ —_ _ —+T
6 3 6§ 3 6 6 3
X X X X
_[ drzz_[ dx _[ _[ dx
2 2 3
_ cos2x _ COSX _cos2x ;. cos2x
-— -— -— -—+T
5 5 6 6
2
2
2
. ‘[ SIn
2. Onpe/ieIeHHbII HHTETpa
T
2
1 2 3 4
T 0 T T
| | il
2 2 2

3. Ilnomans ¢urypsl, n300pa’keHHON Ha PHUCYHKE paBHA

2
y=10-x"

|
2
4

3\
1 2 3
38 70 5,10 — 4) 2(10-/10 - 27)
3 3

4. 3HaueHue OIMPEACIICHHOI'O UHTETpajia

3 2
J‘e2x—x dX
-1

NPpUHAJICIKUT IIPOMEIKYTKY ...

1 2 3 4
i,4e ﬂ,i [‘1@-“1EJ] —i:ﬂ
e’ & e’
5. OnpeeneHHbI HHTETPAl  PaBeH ...
1 2 3 4
1 1 1 1
4 6 8 3




6. [Lnomans GUrypsl, orpaHUdeHHOM napadonoil Y = —X° +4X+5 u ocsio OX, paBHa ...

1 2 3 4
36 38 02 122
3 3

7. @yHKuMsa Y= f(x) 3aJaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsiMoii, au b —
JelicrBuTenbHble yncna. Torga BEpHO YTBEPKACHHUE ...

[ £ = f Flodx- j o

j b+4 45 b
4 a+d 4a a

2
’] cos~/x
8. Onpe/ieneHHbI HHTErpa ’, & paBeH ...
9

1

2 3
-3 3 3 2-3

9. Ilmomanp ¢urypsl, H300paXeHHOM Ha pPUCYHKE
paBHa

1 2 3 4
275 5 135 70
6
10. HecoOCTBEHHBII HHTETpAT ...
1 2 3 4
paBeH 3 paBeH - 3 pPacxXoauThCs paBeH 1




11. TInomans Qurypsi,

paBHa

M300paXeHHOW Ha pHCYHKE

1 2 3
20
6 7 —
3
z
4
12. OnpeneneHHbII HHTETPAT _[ xsin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— -— 0
4 4 8

13. ObbeM Tena, MOJYYEHHOTO BpaileHueM BOKpYr ocu (OX KpHUBOJMHEHHON Tpareuuwu,
v 23
OTPAaHHYEHHOW TUHUSAMH Y = X°, X=4 paBeH ...

1

2

3

4

60 =

2

T

4

14. O6beM Tena,

> 3 2
OrpaHWYeHHON TMHUSIMU Y~ =4X",Y =2 paBeH ...

IMMOJIYYCHHOI'O BpAIICHHUEM BOKPYI' OCH Oy KpHBOJ’IHHCﬁHOfI Tpalcuuu,

1 2 3 4
4 2 3 T

15. JInmuHa Ayru KpUBOM OT TOYKH O(O;O) 10 TOYKH B(4;8) paBHa ...
1 2 3 4

8 (010 -1)
27" :

3 (o0 +1)
27" :

Svz-1)

Sz )

Moayasb 8. JjieMeHTbI Teopur GyHKIUN KOMILJIEKCHOT0 IIePeMEHHOT0
1.3anucath B TPUrOHOMETPUYECKON popme drcio 3i

o cof - Joran?)

(cosz +isinr)




+ 3(COS£ +isin zj
2 2

2. 3anmcaTh B TPUTOHOMETPUUECKOH (popme umcio (-1)

—CcoSsz+isinz
+ co{—z}risin(—zj
2 2
T . . T
3 cos— +1isin—
[ 2 2)

3.3amucarp B TPUTOHOMETPUYECKOH Gopme uncio 2

+ 3(cos0 +isin0)

(cos0+isin0)

VA /2
3 cos— +isin—
(cos5visin )
4. Haiiti Ln(1+i)

Zivorkikez

; %In2+%i+2ﬂki,kez
In2

2
T

4

5.Haiitu Ln(-i)

Zivorki kezZ
T . .
——I1+ 77l
2
+—%i+27rki,keZ

In2
2
6.Haittu Ln(-3+4i)

—%i+27zki,kez



Lot Zitonkikez
2 4

+ In5—iarctg%+(2k+1)7zi,kez

3
—7T
4

7.Haiitu sin(i)

8.ITonw3yscek ycnosusimu Komu-Pumana, onpenenuts kakasi U3 CleAyomux QyHKIUN SBIsSETCS
AHAIIUTUYECKOU

+ f(z)=x* - y? + 2xyi
f(z)=y?+2xi
f(z)=x?y+xy?i
f(z)=y?-3xi

9.ITonw3ysick yenoBusimu Kommu-PruMana, onpenenuTs Kakas U3 cleayromux QyHKIUi BiaseTcs
AHAJIUTHYECKOU

f(z)=y? -3xi

f(z)=sinxcosy +icosxsin y
f(z)= (x2 + y2x2)+(x y? — yz)i

+ F(2)=(x®-3xy?)+ (3% y - y®)i

10.ITonp3ysce yenaoBusimu Komu-Pumana, onpenenuts kakast U3 cleAyomux GyHKINUN ABIsSeTCs
AQHAJIMTUYECKOMN

f(z)=x*+y? —2xyi
(z)=y? +2xi
(z

+ f z):(x3—3xy2)+(3x2y—y3)i

f
f

)
)= X2y + xy’i
(



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Hrorosoe TectupoBaHue mno aucuuiuinHe "Bpiciias marematuka 2" BBICTaBISETCS B
pacniucanuu Ha 17 Henene u mpoxoAuT udepe3 LleHTp TecTUpoBaHHMS B KOMIBIOTEPHOM Kiacce
obmero nocrtyna. Ha Ttect otBoamutcst 1 wac. Ilpu BBIMOMHEHWUH TeCTa CTYIACHTHI MOTYT
II0JIB30BATHECA TOJIBKO KaJIBKy.]IHTOpaMI/I, HpI/I 3TOM HE I[OHyCKaeTCH HCIIOJIBb30BaHUC KaKI/IX-JII/I6O

CIIPpaBOYHBIX MAaTCPHAIOB, KOHCIICKTOB J'IeKHPIfI N IPaKTUYCCKHUX SaHHTHﬁ, MOOMIIbHBIX YCTpOﬁCTB,
TagaKCTOB.

Kputepun omneHku:

Tect comepxkut 10 3amanuii, kaxaoe 3aganue oneHnBaetcs B 10 6amios.
10 6amIoB BBICTABIISICTCS CTYJCHTY 3a MIPABIIILHBIN OTBET HA 3a/IaHUE,

0 GayUTOB BBICTABJISCTCS CTY/ACHTY, €CJIM OTBET HA 3a/IaHNUEC HEIPABHIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne B .
ONPOCHI K 3a4€T
n/n P y
1 |darp onpenenenue GyHKIIMU ABYX, TPEX, N IEpeMeHHBIX. [IpuMepsi.

Uto Ha3piBalOT 00JacThiO ompenesieHds (GYHKIMM HECKOJNbKUX TmepeMeHHbIX. Kak
FeOMETPHUYECKH MOYKHO MPEJICTABUTh 00J1acTh OnpeieneHus: GyHKIMU JBYX NepeMeHHbIX. UTo
siiisieTcst TpadukoM QYHKIUU IBYX NIEPEMEHHBIX U KaK €ro MOCTPOUTb.

Uto Ha3pIBaeTCSd YaCTHBIM IIpUpaIICHUEM U YacCTHOM HpOH3BOI[HOI>i (I)YHKI_[I/II/I HCCKOJIBKHX
NMCPCMCHHBIX. Kak HaxXoJdAT YaCTHBIC MPOHU3BOJHBIC. HpI/IMep

SN

UTo Ha3bIBalOT MOJHBIM MpHUpAIIeHuEeM U MOJHBIM AuddepeHnrnanoM (yHKIHH HECKOIbKHX
nepeMeHHbIX. DopMyna 171l BEIYHUCICHUs IoTHOTo nuddepennunana. Mcmnoap30BaHue MOTHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

JacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIBKMX NEPEMEHHBIX.

YacTHbIe MPOM3BOAHBIE OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 331aHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BLICIIHX ITOPAJAKOB @®HII. Cmemannbie IMPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepennmanst Beicimx nopsaxkos OHIT.

OO |01

KacartenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UT0 Ha3bIBaIOT TOYKOM MaKCuMyMa (MI/IHI/IMyMa) (bYHKI_[I/II/I HCCKOJIBKUX IICPCMCHHBIX. KaxoBgl
H€06XOI[I/IMI)I€ YCJIOBUA CYyIICCTBOBAHWA TOUYCK MAKCMMYyMa U MUHUMYMa.

11

JlocTaTouHble YCIIOBHMSI CYIIECTBOBaHMS MHMHUMYMa W MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTALIMOHAPHOM TOYKE.

12

Y cnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxka. @ynkuus Jlarpanxka. Kak HailTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpenenaeHHbI nHTerpan ains GyHkuu {(x). Ipumepsl.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1z1ua HCOMIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanue 3ameHoun rnepeMeHHou. [Ipumep.

17

HHTCFpHpOBaHI/Ie 11O 4aCTAM. HpHMep Kakue HWHTCIrpaJibl BBIYUCIAKOTCA 5TUM METOJOM.

18

[Tpocreiimme npobu 1,2,3,4-oro Tuna, uHTErpUpoBaHue apoodei 1,2,3 tumna.

19

IHTerpupoBaHue palMOHAIBHBIX (QYHKUMH. (MpEeACTaBICHUM HENPaBUIBHOW JPOOHO-
palMoHaIbHOM (DYHKIMU B BUJI€ CYMMbl MHOTOWIEHA M MPAaBUIBHOHN JAPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEACTABIECHUU MPAaBUIbHON JAPOOHO-pallMOHANBHOW (YHKIUU B BUJE
CYMMBI IPOCTEHIINX pOOeit).

20

HTerpupoBaHne TPUTOHOMETPUUYECKUX (DYHKIUH.

21

HTerprpoBaHne HPPAIMOHAIBHBIX (QYHKITHIA.

22

UTo Ha3bIBalOT MHTErPANbHOM CyMMOW (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

23

Uto Takoe OHpCIlCHCHHBIﬁ I/IHTCFpaH? Kakos ero PCOMCTpI/I‘-ICCKI/Iﬁ CMBICIT?

24

CBOHCTBA ONIPEJICICHHOTO HHTETpaJIa.

25

[Ipon3BogHast OT OMpeAeNeHHOr0 MHTErpaia 1o BepxHeMmy mpeneny. CBs3b ONpPENeTIeHHOro
MHTErpajia u NepBooOpa3HON OT NOJMHTErPAIbHON (DYHKIIMH.

26

Dopmyna HeroTroHa-JIeliOHUIIa AJIS BBIYHCICHUS] OMPENEIEHHOTO MHTETpaja U yCIOBUE €€
MICII0JIb30BAHMUS

27

3amMeHa MepeMeHHO# B OIPE/ICTICHHOM HHTErpase.




n/n

Bonpocsl k 3auéty

28

I/IHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HMHTETpajic

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSMOYrOJbHBIX KOOpAMHATAX C IMOMOINBIO
OIIPEIEICHHOI0 HHTErpasa.

30

Brrancienue jiomazau CCKTopa B HOJIHpHOﬁ CUCTEME KOOpAHAT

31

BpluncieHue JIMHBL 1Y KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

32

Brrunciaenue oobeMa Tea o IJIomaaiaM MOICPCHYHbIX ceueHHI

33

Brruuciaenue oobeMa Teia BpalllCHUs C IOMOIIBIO OIMPEACTICHHOI'O MHTErpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHBbIMU TMpeaenamu. Kakume U3 HHUX Ha3bIBAIOT
CXOIAIIMMHUCS, Kakue pacxosimumucs? [Ipumepsl.

35

HecoOcTBeHHbIE MHTErpaNbl OT (DYHKIMH, UMEIOLIEH pa3pbiB 2oro poxa. Kakue mHTErpassl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASAIUMUCS ?

36

[lpyu3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IIpeleslaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIHIA, MIMEIONINX Pa3phIBBI 20T0 poja

37

Uro Takoe npousBoHas ¢pyHkimu. KakoB ee reoMeTpruecKuil CMBICI.

38

[Ipou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKI_[I/Iﬁ

40

Uro Takoe muddepenunan ¢pynkuun. Gopmyna ero Beraucienus. Tadmuna nuddepeHmanon
OCHOBHBIX. 3JIeMEHTapHbIX ¢GyHkuui Hcnosnb3oBanue auddepeHnuana B MpUOIHKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

[TpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

42

HeoOxoauMble M 1OCTaTOUHBIE YCIIOBHUS BO3pacTaHus M yObIBaHHMs IU(PepeHupyeMon
(byHKLHU.

43

Uto Takoe okcTpeMymbl (min u max) ¢yHkuuu. KakoBbl HEOOXOIUMBIE YCIOBHS
CYIIIECTBOBAHHS YKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[ IpaBuna Jlonurans pacKpbITHs HEONIPEAECICHHOCTEN

47

Dopmynsl Teinopa u Maknopena mias GyHKuH f(X) ¥ UX UCHONB30BaHUE AJI BHIYHCICHU
BHauYE€HUHN QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[ToHsiTME BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHkuuu B Touke. Heobxoaumblie U
TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIUHU B TOUKE.

49

Touku nepern6ba rpaduka QyHkimu. Y cioBrUe CyneCTBOBAHUS TOUEK Nepernoa.

50

AcuMnToThl rpaduka GyHkiuu. BeprukampHble acumnToTel. [Ipumep. HaxionHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

51

KomMImekcHbie qucia, anre6pqueCKasl, TPUTOHOMCTPHYICCKAS, TOKA3ATCIIbHAA (l)opMa 3alnucu

52

I[eﬁCTBHH HaJd KOMIIJICKCHBIMH YHUCJIaMH

53

KommuiekcHast QyHKIMs IeHCTBUTENBHOTO. JIMHUM HA MIIOCKOCTH KOMIIEKCHOTO TEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3HeMeHTapHLIC (bYHKI_II/II/I KOMIIJICKCHOI'O
MEPEMCHHOT' O

55

[IpousBogHast (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. I[Ipou3BojaHbIE 3JeMEHTapHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

HTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbsl OT 3J€MEHTapHBIX

(YHKIMH KOMIIJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu U HOPMbI OLLEHKH



dopma

NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
Crynent HaOpan 40 u 6omee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM yUCOHBIM MEPOIPHUSITHSIM
«3a4TEHO» v potp ’
pelyCMOTPEHHBIM B Kypce +
PE3YNIbTAaThl UTOTOBOTO
N TECTUPOBaHUs), pa3fesi€HHas Ha
3auér (1o 2 p )-p
2 HaKOIUTEILHOMY :
. Crynent Habpan menee 40
peUTHHTY)

«HE€ 3a4TCHO»

0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOTIPUITHSIM,
IPEAYCMOTPEHHBIM B Kypce +
PE3YJIbTAThl UTOTOBOTO

TECTHUPOBAHUs ), pa3JesiéHHas Ha
2.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

I'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
HaumenoBanmne 9bC

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.
P>xeBckuii. - 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

OBC
“ZNANIUM.COM”

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

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspea O.M.,
Kypb6enko JI.H.,

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
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
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTsl : yueOHOE ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®uwmnoBa E.E., CepreeBa | Martemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. O®ununosa, [.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoyconra B. U., EpmakoBa | Beiciras marematuka. Yacts 1 : yuebHOE Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U WH(GOPMALMOHHBIX CHPABOYHBIX
cucTemM

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

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHAIBHBIX ApPOOeH, BBEJICHUE B MaTeMaTHYECKUI aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. YuebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JAOMOJIHEHHOE). Peojwcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHust

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 15 OCYyLIeCTBJEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB 151 IPOBeIeHU

n/n | MPaKTHYeCKHX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas ayautopuss ans  npoBeaeHus | CTOIbl YYEHHYECKHE JIBYXMECTHBIE U
3aHATUN  JIGKIMOHHOTO  THMA.  Y4yeOHas | TpPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJ
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHid, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS ISl | IPETNOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOIHEHUS | (MeJoBas)

KYpCOBBbIX paboT). YueOHas ayautopus is
MIPOBE/ICHUS TPYNIOBBIX U UHAWBUAYAIbHBIX
KOHCYNbTAllMi. Y4eOHass ayauTopust mJis
IIPOBE/ICHUS 3aHATHH TEKYyIIero KOHTPOJsS U
npomexyrounoil arrecrarmu (I'-440).

VYuebnas aymutopuss ans  npoBeaeHus | Ctomsl YUYEHUYECKHE, CTYJbs
3aHATUN  JICKIMOHHOTO  THMA. Y4YeOHas | yYeHUUYECKHeE, JTOCKa ayauTOpHAs
aymuTOpUs  JUIsl  TIPOBENCHHUS  3aHsATHi | (MenoBas)

CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  MPOEKTUPOBAHHS (BBIMOJTHEHUS
KYpCOBBbIX pa0oT). YueOHas ayautopus Jis
MPOBEACHUS TPYNIOBBIX U MHAMUBUAYATbHBIX
KOHCYNbTalui. Y4eOHass ayauTopusi IS
IIPOBEJIEHUS 3aHATUH TEKYLIET0 KOHTPOJI U
npomexyrouHoil arrecrarmu (I'-409).



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/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Komnerorepubii  kiacc. I[lomemenue s
CaMOCTOSTEIIbHOMN paboTHL. VYyebnas
aymquTOpUsl  JUIsL  TNPOBEINCHUS  3aHATHIA
CEMHUHAPCKOro TUIa. Y4eOHast ayIuTopust st
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IS
MIPOBEJICHUS TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYyJbTallMii. Y4eOHas ayauTopus Jyis
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJI U
npomexyrouHoi arrecraimu (I'-401).

Croubl YYEHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOmOM B ceThb
HNutepner




