MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
benepanbHOE TOCYIapCTBEHHOE 010/ IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

b51.0.06.02

(UHOeKc OUCYunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricinasg maremaruka 2

(HaumeHosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE O0SCTIICUeHNE MAIIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (MPOhHUIIb)
TexHOIOTHsI MAIIIMHOCTPOCHHSI

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO CeMeCTPpamM

Cemectp 2

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




Pabouyto mporpaMmy cocTaBuiL:
IOIIEeHT, JoueHT, K.1m.H. Komenesa H.H.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas nmporpamma auctuIuinHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasieHust noarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHUECKOE 00ecieueHrue
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3asenvroumii kadeapoit " O00OpyHOBAHUE M TEXHOJIOTHHA MAITMHOCTPOUTEILHOTO IPOU3BOJICTBA "

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

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanusi Ne 2 ot «09» centsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGHB OCBOCHHMA AOUCHUILUIMHBI — OBJAJCHHUC COBPCMCHHBLIM allllapaToOM MAaTCMAaTUKW JIA
,I[aJ'IBHefII.HeFo HCIIOJIb30BAHUA B APYIrux obnacTax C€CTCCTBCHHOHAYYHOI'O 3HAHUA W JUCHUILIMHaX
CCTCCTBCHHOI'O COACPIKAHUA, HpI/IO6peTeHI/Ie TCOPCTUUCCKHUX 3HAaHUM 110 OCHOBHBIM pasaciizamMm

TUCIUTUIMHEI,

IIOATrOTOBHUTh K M3YUYCHHUIO MW INPUMCHCHUIO MATEMATHUYCCKUX MCETOAOB B

HpO(I)eCCHOHaHbHOﬁ ACATCIIBHOCTH, K CaAMOCTOATCIIbBHOMY HM3YUCHUIO TCX PA3JACJIOB MATCMATHKH,
KOTOPBIE MOI'yT HOTpC6OBaTBCH JOITIOJIHUTCIIBHO B HpaKTI/I‘leCKOfI n HCCHGHOB&TGHBCKOﬁ pa60Te;

¢dopmupoBanue

MaTeMaTHYEeCKOTO,

JJOTHUYCCKOI'O n

MaTeMaTUYeCKOM KyIbTyphl OakaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

AJITOPUTMHUYICCKOT'O

MBIIIJICHUA u

JIMCUMIUIMHBL ¥ TPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs AaHHas JUCIUILIMHA!
"Beicmast marematnka 1".

JIMCUUTITMHBL U TIPAKTUKH, 711 KOTOPBIX OCBOEHHE JAHHOM JUCIMIUIMHBI HEOOXOAMMO Kak
npeauecteyroee: "Boiciias matemaruka 3", "®Ousuka".

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NHaukaTopbl JOCTHKEHUAS

KOHTpOJIUpYyeMble .. IInanupyemble pe3yJibTaThl
POTHPY KOMIeTeH Ui py pesy
KOMIIeTCHIIUH o0y4eHus
(Ko 1 HAUMEHOBAHME)
(Kol 1 HAMEHOBAHUE)
OIIK-5. Cniocoben OIIK-5.1. Ilpumensier maTeMaTHYeCKUi | 3HaTh: OCHOBHBIC TOHSTHUS
UCIIOJIb30BaTh anmapar aHaJIUTUYECKOM TIeoMeTpuH, | aHAJIUTUYECKOH  T'€OMETpHH,
OCHOBHBIE JIMHEWHON anreOpsl, | TUHEHHON anreopsl,
3aKOHOMEPHOCTH, T epeHIMaIbHOr0 U UHTErpajgbHoro | auddepeHunansHOro U
JeiicTByIOIINE B UCUYHCIICHUS byHKIIUU OJIHOM | MHTETPAJIBHOTO  MCUUCIIECHUS
rporecce [IEPEMEHHOM. (GyHKIMH OTHOW MEpEeMEHHOIH,
W3TOTOBJICHUS HE00XO0/IMMBbIE TUISI
MAaIIMHOCTPOUTEIbHBIX UIeHTU(pUKALINY,

u3enui TpedyemMoro
Ka4yecTBa, 3aJJaHHOTO
KOJINYECTBA MPHU
HaMMCHBIINX 3aTpaTax
0OIIECTBEHHOTO TPYAa

dhopmMynupoBaHUSI U PEIICHUS
npodeccnoHaNbHBIX 33724
YMers: BEISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIHOCTh TEXHUYECKUX U
TE€XHOJOTHYECKUX IMpoOIeM U
npodeccnoHanbHBIX  3ajad,
MPUBJIEKATh I UX PEIICHUS
3HaHUS aHATMTHYECKOU
T€OMETPHH, JIMHEWHOMN
anreOpsl,
nuddepeHInaIbHOTO "
WHTETPAIIBHOTO  MCYMCIIECHUS
(byHKIIMH OJTHOM TIEpeMEHHOU
Bnaners: HaBBIKaMu
HCIOJIb30BaHUS OCHOBHBIX
3aKOHOB U METOJIOB
AHAJIMTUYECKON T€OMETPUH,
JMHEHHOHU anreOpsl,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

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

OIIK-5.2. Ilpumensier MatreMaTUYECKUI
anmapar Teopus (QYHKIHH HECKOJIbKHX
MEePEMEHHBIX, Teopuun
muddepeHIATBHBIX YpaBHEHUH.

3HaTh: OCHOBHBIE IOHSTHSA
TEOpUU (PYHKIIMA HECKOIbKUX
HepPEMEHHBIX, TEOpPHH
Qg depeHIraTbHbIX
yYpaBHEHUH, HE00XO0IuMble
VTS UICHTH()UKAIIH,
(opMyIMpOBAaHUS U PELICHUS
npodeccCHoHaIbHBIX 3a7a4
YMmersb: BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYIIHOCTb TEXHMYECKUX U
TEXHOJIOTHUYECKUX TpoOIeM u
npodeccuoHaIbHBIX  3ajad,
MPUBJIIEKATh JUISI UX PEIICHHS
3HaHUS  TEOPHUH  (PYHKIUH
HECKOJIbKUX MepEMEHHBIX,
Teopuu U PepeHInaTbHBIX
YpaBHEHUH

Bnanerts: HaBBIKAMHU
WCTIOJIH30BAHUS OCHOBHBIX
3aKOHOB M METOJIOB TEOPHH
GbyHKIIIN HECKOJIbKHX
HepEMEHHBIX, TEOPHH
g depeHInaTbHBIX
ypaBHEHUH
uaeHTu(UKaINH,
(bopMyIMpOBaHUS U PELICHUs
npodeccrnoHabHBIX 3a]a4

TUTS

OIIK-5.3. Ilpumensier MareMaTUYECKUI
anmapaT TEOpPUM  BEPOATHOCTEH U
MaTeMaTHU4eCKOI CTaTUCTHKU.

3HaTh: OCHOBHBIE ITOHSTHS
TEOPUH  BEPOSTHOCTEH W
MAaTeMaTUYECKON CTaTUCTHKH,
Heo0X0INMBIE U1
UICHTH(HUKAIIH,
hopmMynUpOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724

YMeTs: MPUMEHSITh
MaTeMaTUYECKUI amnrmapar
TEOpUU  BEPOSITHOCTEH U
MaTeMaTUYeCKOU CTATUCTUKHU
Bnaners: HaBBIKAMU
HCIIOIb30BAHUS

MaT€MaTHYECKOro  anmapara




dopmupyeMbie U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(KoJ1 1 HAMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

TEOpUHU BEPOATHOCTEM "
MaTEMATUYECKON CTAaTUCTUKHA

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

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

AIIEKTPUYECTBA U MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB
YMeTh: TNPUMEHSTH 3HAHHS
OCHOB (pM3WYECKUX SIBJICHUHN U
3aKOHOB MEXaHUKH,
TEPMOIMHAMHKKH,

JIIEKTPUYECTBA ¥ MarHeTU3Ma,
TECOPHH MAIIIMH ¥ MEXaHU3MOB

Bnanerts: HaBbIKAMU
MCITIOJIb30BAHUS OCHOBHBIX
¢bu3nueckux  SBICHUA U
3aKOHOB MEXaHUKH,
TEPMOJIUHAMUKHU,

OJICKTPpHUYCCTBA U MAaru€Trusma,
TCOPpHUU MAIIHNH U MEXAHU3MOB

B npoQeCCHOHAIBHON
JEeSTeNbHOCTH
3HaTh: OCHOBHBIE  3aKOHBI
TEXHOJIOTHH
MaIIMHOCTPOCHHS npu
TEXHOJOTHYECKOH TOrOTOBKE
IPOU3BOJICTBA
YMeTh: TPUMEHSTh 3HAHUS
OCHOBHBIX 3aKOHOB
TEXHOJIOTHH

OIIK-5.5. IIpumeHsieT OCHOBHbBIE 3aKOHBI
MAaIIMHOCTPOCHUS npu

TEXHOJIOTHM  MAITUHOCTPOCHUS  TIPH -

. TEXHOJOTHYECKOHN TOJrOTOBKE

TEXHOJOTUYECKON MOJITOTOBKE
MIPOU3BOJICTBA

MIPOU3BO/ICTRA.
Bnaners: HaBBLIKAMU
WCIIOJIb30BaHUS OCHOBHBIX
3aKOHOB TEXHOJIOTHH
MAaIIMHOCTPOCHUS npu
TEXHOJOTHYECKOH TOJIrOTOBKE
MIPOU3BOJICTBA B
npodecCuoHaTbHON

ACATCIIbHOCTH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
50ThI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
pa OLIEHOYHOI'0 CPeACTBA)
Monys 5. Jlek 1 3aga4u, IPUBOAIINE K TOHATUIO 2 2 -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH
(byHKINN OHOH
repeMeHHON
Monys 5. Cp [TpousBonHbie QyHKIUH SBHOM, 2 28 -
JlnddepenunanbHuble HESIBHOM, 3a/1aHHO MapaMeTpUYeCKH.
MCUYUCIICHUS Huddepennman, npubInKeHHbIC
(byHKINU OHOH BbryMciieHus. [Ipaswiia Jlonurass.
[EepEMEHHOMN
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 Juddepernunansl BHICIINX MOPSAIKOB.
(yHKIIMHN OHON
[EPEMEHHOMN
Monyns 5. Ilp 2 HaxoxzaeHue BTOpoi U BbIIIE 2 2 -
JlndpdepeHnnaabHbIg MPOU3BOJIHBIX (PYHKIIHI, 3aJaHHBIX SIBHO,
VICUHCIICHUS HESIBHO, MTapaMeTPUUYECKH.

(yHKIIUN OHON

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
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 Jlonmuras.
(b YHKIIUN OHON
[IEPEMEHHOMN
Monys 5. Jlek 4 HccnenoBanue QyHKIMA IPU TOMOIIN 2 2 -
JlndpdepeHnnaabHbIe IIPOU3BOJHOM.
VICUHCIICHUS
(yHKIIUN OHON
[EepEMEHHOMN
Monynb 5. IIp 4 KonTponbnas padora 1 no teme 2 2 25 - KonTponbhas pabora 1
JlnddepenunanbHble "IuddepeHnnanbHbIe HCUUCTIEHUS 10 TeEME
VICUUCIICHUS (GyHKIIMM OHON epeMeHHOM" " TuddepenumanbHble
(byHKINN OHOMN MCUNCIIEHUS! PYHKLIUN
[EPEMEHHOMN 0JIHOM repeMeHHOn"
Momyns 6. Jlex 5 [Tonsitue ®HII. YacTHble Npon3BOAHBIE 2 2 -
DyHKIUU U u¢depeHranbl NepBoro nopsaKa
HECKOJBKUX
MepEeMEHHbIX
Monys 6. Cp OYHKIMH HECKOJIBKUX MTEPEMEHHBIX. 2 28 -
DyHKIUU [TpousBonHbie U tuddepeHra.
HECKOJBKUX [TpuGnmKEHHBIC BEIYUCIICHUS.

MEPCMCHHBIX

KacarenpHas u HOpMaJlb.




DopMBbI TEKYLLET0

WHTErpal

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. IIp 5 YacTHbIC TPOU3BOIHBIE U 2 2 -
DOyHKIIUU g depeHIraITBI IEPBOTO MOPSIIKA.
HECKOJIbKUX HuddepenurpoBane 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 IpUOIMKEHHBIM BBIYMCIEHUSAM
[IEPEMEHHBIX
Monyis 6. Jlex 7 KacarenbHast minockocTh 1 HOpMab K 2 2 -
DyHKINUH noBepxHocTu. JkctpemyM OHII,
HECKOJIbKUX HEOOXOUMBIE U IOCTATOYHbIE YCIOBHUSL.
MEPEMEHHBIX
Mogyns 6. Ip 7 Kontponbnas pabota 2 o Teme 2 2 25 - Kontponbnas padota 2
DyHKINUH "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIuN
HECKOJIbKUX HECKOJIbKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlex 8 [ToHsiTHE HEONPEEIEHHOTO UHTETpaIa. 2 2 -
HeonpenenenHnslii HenocpencrBeHHOE MHTETPUPOBAHUE.
WHTETpaJl. WuTerpupoBanue no 4actiam
OrnpeneneHHbIi




Bun

DopMBbI TEKYLLET0

. HanmeHnoBaHnMe TeM 3aHATHI Oo0bem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenenuslit WHTErPajoB METOAOM
MHTErpall. HEIOCPEICTBEHHOTO UHTETPUPOBAHUS U
OnpeneneHHbli METOJIOM IO/ABE/ICHUS 10T
WHTErpa nuddepennman
Monyis 7. Jlex 9 HuTerpupoBanue TPUrOHOMETPHUUECKHUX 2 2 -
Heonpenenenubii byukuii. UuTerpupoBanue
WHTErpal. paIMOHATBHBIX (QYHKIMHN U Jpo0eii
OrnpeneneHHbIi
MHTErpal
Monyns 7. Cp Heonpenenennplit muHTErpal. 2 27,75 -
Heonpenenenusii Omnpenenennbiit uHTErpai. Mx
WHTErpall. BBIYHCIICHHE METOJaMU MOABEACHUS T10]1
OnpeneneHHblit muddepeHnman, noJaCTaHOBKH, 10
MHTErpa gactaMm. HecoOCTBeHHBIH HHTErpal.
Mogyns 7. IIp 9 Berunciienye HeonpeneneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB IO YacTIM
MHTErpall.
OrnpeeneHHbI N
MHTErpa
Mopyns 7. Jlex 10 IlonsATHE OIPENEIEHHOTO UHTErpaa. 2 2 -
Heonpenenenusbiit ®opmyna Herorona-JleiOnmiia.
MHTErpall. HNHuTterpupoBanue noAaCcTaHOBKOM,
OrnpeneneHHbIi MHTETPUPOBAHUE T10 YACTIM

MHTCTpal




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 10 Brruncnenue onpenenéHHbIX 2 2 -
HeonpeneneHubii UHTETPAJOB.
MHTErpall.
OrnpeneneHHbIi
MHTErpa
Monyis 7. Jlex 11 HecoOcTBeHHbIE HHTETpAJIBI C 2 2 -
Heonpenenennblit OECKOHEYHBIMU TPEJIeTaMH.
VHTErpall. ["'eomeTpryeckue NpuIoKEHUs
OnpeneneHHbli ONpeIeIEHHOTO UHTErpaja
MHTErpa
Mogyns 7. Ip 11 Brruucnenue HecoOCTBEHHOTO 2 2 -
Heonpenenennslii UHTerpajna. Beruucnenue miomanen
WHTErpall. IUIOCKUX (UTYp B I€KaPTOBBIX
OnpeneneHHbIi KoOp/anHaTax. Beruncienue o6beMoB Tel
MHTErpall 10 TUIOLIA/ISIM TapAJIEIIBHBIX CEYEHUN
Mogyns 7. Jlex 12 dusnuecKue MpUII0KEHU 2 2 -
Heonpenenenusii ONPENENEHHOTO UHTErpaa. Beranucienue
WHTETpaJl. 00BEMOB TeJ BpallleHusl.
OrnpeeneHHbIi
MHTErpal
Momyns 7. Ip 12 KonrtponbHas padora 3 o Teme 2 2 25 - KontponpHas pabdora 3
HeonpeneneHubiin "HeonpenenéHHplii HHTETpaJl. [10 TEME
VHTETPAIL. Onpenenénnbiii nHTErpan’ "Heonpenenénuslit
OnpeneneHHblil WHTETpaJl.
MHTETpall OrnpenenéHHbIin

uHTerpan”




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Teopus |Jlek 13 [ToHsATHE KOMIUIEKCHOTO YHCIIa. 2 2 -
byHKIIIH JleicTBHS HaJl KOMIUIEKCHBIMU YUCIAMHU
KOMILJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopus |Cp KoMmnekcHble ynciia, 1eicTBUS Haa 2 28 -
(b yHKITUT HUMH. OYHKIUS KOMIUIEKCHOTO
KOMILJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIUU.
[IEPEMEHHOI0 YcnoBus Ditnepa-/lanambepa.
Monyis 8. Teopus |IIp 13 JleficTBUS HaJl KOMIJIEKCHBIMU YUCJIAMH. 2 2 -
byHKIIUU Monynb 1 apryMeHT uucia
KOMILIEKCHOTO
MEepPEMEHHOT0
Monyns 8. Teopust |Jlex 14 [TonsTHe QpyHKINN KOMIUIEKCHOTO 2 2 -
byHKINN nepeMeHHoro. [Ipenen u HenmpepbIBHOCTh
KOMILIEKCHOTO ¢yHk1. OCHOBHBIE AJIEMEHTAPHbIE
MEepPEMEHHOT 0 (GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.
Monyns 8. Teopust |IIp 14 OcCHOBHbIE 3JIEMEHTapHbIe (QYHKIMH 2 2 -
byHKIUN KOMIIJIEKCHOTO IIEPEMEHHOT 0.
KOMIIJIEKCHOTO
MEepPEMEHHOTO
Monyns 8. Teopust |Jlek 15 HuddepenurpoBanue GyHKIHH 2 2 -
byHKIIUU KOMIIJIEKCHOTO IIEPEMEHHOTO.
KOMILJIEKCHOTO
MEePEMEHHOTO
Monyns 8. Teopust |IIp 15 Huddepenunpoanue GyHKINN 2 2 -
b yHKITUU KOMIIJIEKCHOT'O TIEPEMEHHOT0. Y CIIOBHS
KOMIUIEKCHOTO Ditnepa-Jlanambepa. AHAIUTHYECKIE

[IEPEMEHHOTO

byHKIIIN




DopMBbI TEKYLLET0

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB mo BceM yueOHBIM MEPOIIPHUSITHSM, TPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl HTOTOBOTO TECTHPOBAHMS ), pa3Iesi€HHAs Ha 2.

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHHe
OLIEHOYHOI'0 CPeACTBA)

Monyns 8. Teopust |JIek 16 HNHuTterpupoBanne GyHKIIUN 2 2 -
(b yHKITUU KOMILJIEKCHOT'O TIEPEMEHHOTO
KOMILJIEKCHOTO
MEePEMEHHOTO
Monynsb 8. Teopuss |IIp 16 WNuTerpupoBanue GyHKIIMN 2 2 -
byHKINN KOMIUIEKCHOT'O IIEPEMEHHOT0
KOMIIJIEKCHOTO
MEePEMEHHOTO
Monyib 8. Teopus |Jlex 17 Hrorosoe noBTOpeHue 2 2 -
byHKIIUU
KOMILIEKCHOTO
MEePEMEHHOT0
Monyns 8. Teopust |IIp 17 KonTponbnas padota 4 o teme "Teopus 2 2 25 - KonTponbnas pabora 4
byHKIUN (YHKLIMU KOMITJIEKCHOTO IepeMeHHOro" o teMe "Teopus
KOMILIEKCHOTO (yHKIINN KOMITJIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro"

Tecr Hrorosoe tectupoBanue uepe3 LT 2 2 100 - TectupoBanue

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

HAKOMUTEIILHOMY PEHTHHTY)
Hroro: 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B muctumuinae "Briciias mareMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHSI MOAYJIBHOTO U OJOYHO-MOIYJIBHOTO 0O0y4YeHHs (colepikaHue Yy4eOHOTo
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IIENSX €r0 MaKCHMAJIbHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICTO OOydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHmpoBaHHOro 00ydeHus (MpeaararoTcs 3alaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH (TPUMEHEHUE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCylIeCTBIEHNE TECTOBOTO KOHTPOJIS 3HAHUN y4YaIIuXCs).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETMUYECKOr0 OOYyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLHMH, B XOA€ KOTOPOH
Ipero/IaBaTelb U3J1aracT OCHOBHBIC, HAN0OJIee CI0XKHBIE TIOHSATHS TEMBI, 8 TAK)KE CBS3aHHBIC C HE
TEOPETUYECKHE M MPAKTUYECKUE MPOOJIEeMBbl, TaET PEeKOMEHAALUUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOATEIbHOU padoThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HEoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Matepuana, oOpaiias BHHMaHHE Ha (OPMYJIHUPOBKH, PACKPBIBAIOIINE COJCpIKaHHE
u3yyaeMol nucuumiinHbsl "Beiciias marematuka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
MOJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIOIIAE OCOOYI0 BAXXKHOCTh TE€X WM HWHBIX
TEOPETUUECKUX ITOJIOKEHUMN.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBIISIETCS BaKHBIM BHJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 33JaHUI0O U TpH
METOAMYECKOM PYKOBOJCTBE IIPENOIaBaTeNsl, HO 0€3 €ro HemoCPEACTBEHHOIO YUacTHs.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpPETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIIEHUSI U CTAHOBUTCS] aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM y4eOHOM
JeATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEAYET U3YYUTh KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENs .

Ha npakTudeckux 3aHATUAX CTYAEHTHI PEIIAIOT 3a/1a4M 110J] pyKOBOJCTBOM IIPENOJaBaTEIs.
[TpakTuyeckue 3aHATHS TOCBSILEHBl HM3YYEHUIO HamboJIee BAXKHBIX M CIOXKHBIX TeM Yy4eOHOIl
JUCLHUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaia.

BaxHbIM KpUTEpHUEM YCBOCHHs TCOPUU SABJIICTCS YMEHHUE PELIATh 3aa4y Ha IIPOUICHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO O0OOCHOBAaTh KaXAbIM OSTam pEIIeHUs, HCXOAd U3
TEOPETUUECKUX ITOJI0KEHUHM U3y4aeMOoro Kypca. Eciii CTyIeHT BUIAMT HECKOJBKO ITyTEH PELICHHUs,
TO OH JIOJDKEH CPaBHUTh MX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3agau u mpumepos
clieflyeT uW3Jlarath MOApPOOHO, BBIYMCICHMS pacmojaraTb B CTPOrOM MOpPSAKE, OTIEINss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsITh crioco0amu,
BBITEKAIOIIMMHU M3 CyILecTBa JaHHOM 3amauu. PelleHune 3a1ad ONpENeNEéHHOTO THUIIA HYKHO
MPOJOKATH IO MPUOOpETEeHUs TBEPABIX HABBIKOB B PEIICHUU.

[To 3aBepiIeHHIO H3YYEHHUS MOJIYNs INpernojaBaTeib MPOBOJUT KOHTPOJIBHYIO paboTy ¢
LIEJIbIO MTPOBEPKU U OLIEHKH 3HAaHUN U YMEHUH CTYJEHTOB. 3a/laHus KOHTPOJIbHOM pabOThl TOJIAKHBI
OBITH BBINIOJHEHBI aKKypaTHO, MOCJEI0BATEIbHO, 0OOCHOBAHUE PEIICHUSI U OTBET 00sA3aTeNbHBI B
KaXxa0M 3anaHuu. [Ipu BBINOJIHEHMM KOHTPOJBHBIX pabOT HE J[OMYCKaeTcs HCIOIb30BAHUE
MOOWJIBHBIX YCTPOUCTB U I'aJKETOB.

IIpy mOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [OJDKEH IIOBTOPHO W3YYHTH
KOHCIIEKTBl JICKIMH Y PEKOMEHAOBAHHYI0 OCHOBHYIO U JIONOJHUTEIBHYIO JIUTEpaTypy,
IIPOCMOTPETh PEIIECHUS OCHOBHBIX 3a/ad, PEMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, A TAKXKE COCTABUTH IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECCHHBIEC HA 3aU€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

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

7.2. TunoBblie 3alaHusl WM MHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KourpoJjbHas padora 1 mo reme

""Inddepenuuanbupie ucuncaeHus GyHKIUM OHOI epeMeHHO "

(HaumeHnosanue OYeHOUHO20 CPeoCmea)

Tunossle npuMepsl 3a1aHul

Bapuanr 1

Haiitu nepByro Npou3BOAHYIO OT CAEAYIOMNX (PYHKIUI:

1) y= 2x +1+x+x2_
1-x2 1-x+x*'
2) y = X sin X + 2X- €0S° X — 25in X;

3) y = sin 2x- ctgg - C0SX;

1
) y=—-— .
)Y arctg?v/x
5)y =3x*-Inx — x5,
6)y = (¢ + 2x + 2)*.e 2%

sin x.

7)y =(cosx)”™" "
8)y= (In X)XZH;
9) {x:tgt; :

y=cos2 t.

10) x —y = arcsin x — arcsin y;

Bapuanr 2

Haiitu nepByro npou3BOAHYIO OT CIEAYIOMNX (PYHKITHIL:

1) y:\/x+\/§+3\/§;




4

2) Yy=—-—;
)Y 3+4cosXx
_tgx.

3) y_ ?{/? 1]
1-x°
4) y= ;
arccosx
5)y = log® x*:

6) y =1_esin23x X
7) y=(sin x)***;
8) y=(1+x)"™;

X = arcsint;
9) X

y="1-t*;

10) x* —xy+°=1.

Bapuant 3
HaiiTu nepByto npou3BOJHYIO OT CAEAYIOUIMX (DYHKIUI:

2
1)y=%—£g—mM+x;

2) yzésin‘*\/_—%\/sinsx;
3) y = sin(cos’(tg x3)):

. X
4) y=_/1—arcsin — ;
)y J ,

5

X

5 yv=In ;

)y X° 42
3X_X3

6) y= ;

)Y X+1

7) y=(|nx)x3;

8) y=(ctg )" ; m
9) {x = ctg (Zet) _

y =Intge’.
10) cos(xy) = ay;

Bapmuanr 4
HaiiTi nepByto Npon3BOAHYIO OT CAEAYIOUINX (DYHKIUI:
1) y=—2FL L34,
V2 +x°
2)y = (3 2sin x)*;
fgx—ctgx
3) y="r———""";
V=5 x
4) y=arcsic’v1-x*;

5) y = In sin®(3+x);
5

6)y=5"In5- %;
7) y:(1+x2)arccos X.




8) y=(1+x)%

x=In (1+ tz) _
y=t—arctgt.’

10) X%In(y?+1)=y; 1) 2y =1+x%?

9)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
KonrponbsHast pabora 1 BBINONHAETCS CTyJCHTaMH Ha TNPAKTHYECKOM 3aHATHH 4, Ha
BBINOJIHEHHE paboThl 0TBOAMUTCA 2 yaca. [Ipy BbINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHI MOTYT
MOJIb30BAThC OYMaKHBIMU HOCUTENISIMH HH(OpMAnuy (KOHCIEKTaMHU JIGKIUH M MPaKTHUYECKUX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMH, Y4eOHO-METOAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kputepun oneHku:

KoHnTtponbhas padota conepxxut 10 3agaHuii, KaXxaoe 3a1aHue OlleHUBaeTcs B 2,5 Oaia.
2,5 Gaia BBICTABIISETCS CTYACHTY, €CIIU 33J]aHHE BBITIOJHEHO B IIOJIHOM 00BEME;

2 Gaisia BBICTABISIETCS CTYNICHTY, €CIIH 3a/laHue BBIMOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
1,5 Gayma BBICTABIISETCSI CTY/ICHTY, €CIIH 3a/IaHUe BBIMTOTHEHO B 00BEMe 0T 60 % 110 79 %
1 Gann BICTaBIIAECTCS CTYEHTY, €CIIM 3aJJaHHUE BBINOJIHEHO B 00BEMe 0T 40 % 1o 59 %
0,5 6ayuta BBICTABIIICTCS 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 '@ YHKIMH HECKO0JIbKHX NepeMeHHbIX '
(HauMeHOBaHUe OYEHOUHO20 CPeICmea)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
1.Haiitn % JUTs QYHKIMN: Z =/ 2XY + y2 +5

2.Haiitu % it GyHKUMN: Z = Cos? (X2 + y2)

3
3. Haiitn 8}818);2 Uit QYHKIAA Z = In(3y2 + 2X).

4. Haiitn 2—2 " S—Z Ut QyHKIMA arcsinxyz+2x—3y+4z =0.
X y

., dz 2y? .
5. Haitmn - quta ynxum 2 = e ™ rne x=sin’t, y=cost.

dz dz X
6. Haiitn ™ u d_y Uit QyHKIIUA Z = udv? +u2v3, roe U=4/XY | V—y .
7. BBIYMCIUTE IPUOIMKEHHO ¢ TOMOILBIO0 Juddepeniuana Bppakenne /8,94 - (1,02)*".

8. Hamwucarp YpaBHCHHC KacaTelbHOM IUIOCKOCTH U HOpMalIX K TIIOBCPXHOCTHU
2 2 2

X—+y—+z—=1 B TOUKE MO(O;0;3).
4 4 9
9. Haiitu skcTpeMyMbl PyHKITUN z:%x3+%y2—4x+y.

y
10. Haiitn ? it QyHKOUN: Z = Xe*
X

Bapuanr 2



1.Haittn % st yHKImit: Z =+/3X°y+y+1

2.Haiitn % mns yskumit: z = Sin’ (X2 + y2)

0°x
3. Haiitu yox’ JU1s1 QYHKIIUHA z:ln(5x+ yz)-
X

4. Hatitn Z_Z u S—Z Ut QYHKITAN arccosxyz—2x2 +2y—322 =0.
X y

2 2 .
5. Haiitu il mst pysxan 2 = IN(XT +Y7) | e x=sin’, y=cos’t.

dt
d
6. Haiitu % u d_)Z/ st GyHKIMU  Z =uAV? +U33, e U=InX, v=In(2x+3y).

7. BoIuuc/IUTh TPUOIIKEHHO C IOMOLIBIO auddepeniuana Bbpakenne 4,04 - (L01)%.

8. Hamucate ypaBHEHME KacaTe€IbHOM IUIOCKOCTH W HOPMald K IIOBEPXHOCTHU
2 2 2

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

9. Haittn skcTpeMyMbl yHKIH Z =X +12y° —12x—48y +64.

y
10. Haiitu ? it QyHKUMNA: Z = Xe*
X

Bapuanr 3
1.Haiitu % U1 GYHKIWMI: Z = A/4Xy? — X+ 2

2.Haiitn % ans gpyskumii: z = Cos? X

2y
3. Haiitu & > 1 QyHKIMH 7=
Oy ox
., 07 01 2 2
4. Haiitn ™ " ™ st pyHkouu 2 +2y° —3x—arctgxyz=0.
X y
5. Haittu (;—i wist pyskman Z =3x* +y? | rme X=sin’t, y=cost.
d dz
6. Haiitu d_)z< u d_y i QyHKIMK Z =u?v +u V2, rme U=10X v =ctgxy.

7. BoIUUCIUTD TPUOIMIKEHHO ¢ MOMOIIBI0 TruddepeHIraia BeIpaxeHue /3,98 - (1,03)*%

8. Hamucate ypaBHeHHME KacaTelbHOM IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU
2 2 2

X—+y—+z—:1 B TOUKE MO(O; 3; 0)-
4 9 4

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

2 A x+y?

10. Haiitu % s GyHKOM: Z=X¢e
X

Bapuant 4

1. Haiitu % Ut QYHKIHN: Z = 5X2y2 +y-8



2.Haiitu % nns pynkumii: z = Cos? Y

2X
3

0
3. Haiitu Byor 10t QYHKIUH Z = Vv,
X

4. Haitrn 0% u 22 ans Gynkmuu arcctgxyz—3x° —y?+2z=0.
ox oy

o dz o 2 2 i _ 2

5. Haititu m st pyHknun  z =sin(x® +y<©), rme X=sint, y=cos-t.
d 2

6. Haiitu % u d_)Z/ st Gyaknun  Z =u?v +u Vz,r,ue u :exy , v =e"

4,01
(192)% +(3,08)?

8. Hammcarts YpaBHCHHC KacaTeJIbHOM IUIOCKOCTH H HOpMaJIW K ITOBCPXHOCTHU
2 2 2

XY 12 1 prouke MO(O; 2 O).
9 4 4

9. HaiiT SKkCcTpeMyMBbI QYHKIHH Z = —2x% + % y

7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHIinana BhpaKeHne

3+12x—4y—%.

10. Haiitu % s QYHKIMR: Z = (X2 + y2)|l’1(X2 + y2)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTposnbHast pabota 2 BBINOJHSAETCS CTYACHTaMHU Ha MPAKTUYECKOM 3aHATHU 7, Ha
BBINOJIHEHHE paboThl OTBOAMTCSA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
M0JIb30BAaThCA OyMaXKHbIMU HOCHUTENSIMHU HH(pOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKHX
3aHATUH, CHpPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONHCTBAMH U TaI)KETaMHU.

Kpurtepuu oneHku:

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

2 Gajula BBICTABIIAETCS CTYJIEHTY, €CIIM 33JJaHHe BBINOIHEHO B 00BbEMe oT 80 % u BhILIE;
1,5 Ganna BeICTABIISIETCS CTYJIEHTY, €CJTU 3aJlaHK€ BBITIOJIHEHO B 00bEMe oT 60 % 1mo 79 %
1 Gann BeICTaBIISIETCS CTYEHTY, €CIIM 33JJaHKe BBINOIHEHO B 00BEMe oT 40 % 1o 59 %
0,5 Gayta BBICTaBISIETCS CTYICHTY, €CJIH 3aJaHUe BHIMOTHEHO B 00bEéMe oT 20 % 10 39 %
0 GasIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJbHas padora 3 o reme

"HeonpenejaeHHblil HHTErpaia. OnpeaejéHublii MHTErpaa’
(HaumeHnosanue OYeHOUHO20 CPeoCcmea)

Tunossie npuMepsI 3a1aHui

BapuanTt 1
Haiitu HeomnpeaeIeHHbIe HHTErPalbl

1. j(l— 2x) dx

5 xdx
s



3. J. A0S X Sin xdx

4 Jln;xdx

dx
5'I2x+3

6. Berancnute mnomans GUrypsl, orpaHudeHHON TpapukamMu GyHKIHNA Y =~+/X—2, x=6.

7. Beraucnuthb aimuHy ayru KpuBoid r=3sing, 0<¢<a3.

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

9. HaifTu cTaTUCTUYECKUH MOMEHT OJHOPOAHOM macTuHKU (p=1), oOrpaHu4eHHOU

_ | x=3cost
rpadukamMu QGyHKIHIA y = 2sint , Y=0 otHOCcuTenbHO ocu OX.

10. Yemy paBeH myTh, HMPOWIEHHBIN TOYKOHW, JBMXKYIICHCS MPSIMOJIMHEHHO CO CKOPOCTHIO
v(t) =~/1+2t (m/c), 3a nepBbIC 5 CEKYH]I.

Bapuanr 2
Haiitn HeonpeaeeHHbIE HHTErPalb

. I(3x+5)2dx

.Ix%l—x4dx

. Jsinxe‘\/cos2 X dx
Iarctgx

S 14+ x2

dx
5'-f3x—1

[EEN

w N

SN

dx

X =~/2 cost, y=2
y =2/2sint (y>2)

6. Berurcnuts miomaas GUrypsl, orpaHuueHHoOH rpadukaMu GyHKIUH

7. BBIYHCIIUTD AIMHY TyTH KpUBO# r=2C0S @, 0<p<74.

8. Berunciute 006EM Tena, 00pa30BaHHOTO BpalleHueM (UTYpBI, OrpaHIYEHHON rpaduKkaMu
byHKLUI Y=COS X, Y=C0S X BOKpyr ocu OX.

9. HaiiTh CTaTUCTHYECKM MOMEHT OJHOPOAHON TIacTHHKH (p=1), oOrpaHWYeHHOU
rpadukamu Gyukuuii y=In x, y=2In X oTHOCHTENBHO OCH OX

10. Teno aBMXETCS MPSIMOJIIMHEIHO CO CKOPOCTHIO V(t)= te™ m/c. Haiftu myTh, IpoiiieHHbIH
TEJIOM 32 NIEPBBIE 3 CEKYHBI.

Bapuanr 3
Haiitn HeonpeneneHHbIE MHTETPaIbl

1 J-cosxdx
Y 3/sinx
2. j‘/mdx

X

dx
3'J.ZX—l

2
4 jxez‘X dx




S. Ixsin(sz +£jdx
3
6. Beraucnauth miomanas GUrypsl, orpaHUYeHHON rpadukamMu yHKIIHA y=(x-2)3, y=4x-8.
3p

o V4 V4
7. Boraucnuth AMHY IyTH KpuBoid F=3e 4, — > <p< 5

N 20 12
8. Beruncnutb 00bEM Tea, OrPaHMYEHHOTO MOBEPXHOCTAMH Z=X"+4Yy*, 7=2.
9. HailiTu cTaTUCTUYECKHMI MOMEHT OJHOPOAHOW IUTAaCTHHKUA (p=1), oOrpaHWYCHHOU

rpaduxamu GyHKImMiA Y = Xv9—X? , y=0, (0<x<3).

10. Onpenenuth AaBiIeHHE BOJBI HA BEPTUKAIBHBIN MPSMOYTOIbHBIN IUIIO3 C OCHOBAHHWEM
10m u BeICOTOM 6M. ONpENENUTh TaKXKe AABJICHUE HAa HUKHIOKO MTOJIOBUHY LIUTIO3A.

Bapuant 4
Haiitn HeonpeaeeHHbIE HHTErPaIb

1. [(2x-5)"dx

I x dx
V2-3x°
sinxdx

Voo

J-arcsm X

V1-x°
dx
5 [—2_
J.3—4x
6. Beramcnuth 1iomanps GUTypbl, orpaHudeHHONW rpadukamu QyHKImA Y =X+/9—-X, »=0,
(0=x<3).

2.

w

.b

7. BelUuCIuTh JTHMHY JyTH KPUBOH r=1-Sing, —g <p< % .

8. Beruuciinth 006EM Teita, 00pa30BaHHOTO BpaIlleHHEeM (UTYpHI, OTpaHUYECHHON TpaduKkaMu
byHKIHi y=- X*+5x, y=0 Bokpyr ocu OX.

9. HaifTu cTaTHCTUYECKUH MOMEHT OIHOPOAHOM TacTuHKU (p=1), oOrpaHWYeHHOU
2 2

o X
rpadukamMu QyHKIHI y? + vin 1, 0<x<2, 0<y<3 otHOCHTENBHO OcH OX.
10. Beraucnute paboTy, KOTOPYIO HEOOXOAWMO 3aTpaTHTh, YTOOBI BHIKAYaTh BOIY M3 KOTJa
nonycgepudeckoit popmsl, umerorero paguyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonrponbHast paGota 3 BBINOJHSETCS CTYAEHTAMHM Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBITMIOJIHEHHE PabOThI OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpManuu (KOHCIEKTaMHU JIEKIUHA M MPaKTHUYECKUX
3aHATUH, CHPABOYHBIMH MaTepualaMd, Yy4eOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

Kontponbnas padota conepxkut 10 3aganuii, Kaxa0e 3a1anue oleHuBaeTcs B 2,5 Oasa.
2,5 Oasta BBICTABIISIETCS CTYIEHTY, €CJIH 3aJJaHHE BBIMOJIHEHO B MOJHOM 00bEME;

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITTOJTHEHO B 00bEMe 0T 80 % u BhIIIIE;
1,5 6ania BeICTaBIIACTCS CTYJIEHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe oT 60 % 10 79 %
1 6an BbICTaBIISIETCS CTYIEHTY, €CJIM 3a/laHue BHIMOIHEHO B 00bEMe oT 40 % 10 59 %



0,5 6ama BeICTaBIIICTCS CTYJCHTY, €CITU 3aJ]aHke BBITIONHEHO B 00béMe oT 20 % 10 39 %
(0 6amIoB BBICTABIIACTCS CTYJEHTY, €CJIU 33aJIaHHE BBITTOJIHEHO 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. Jlanbl 1Ba KOMILUIEKCHBIX yncna Z; =—4—1, 7, =4 -1, TpeGyercs:

a) 3amMcarh TH YKCcla B TPHTOHOMETPHUYECKON M MTOKa3aTebHON opMax;
0) n300pa3uTh UX Ha KOMILJIEKCHOU TIJIOCKOCTH;

o Z . "
B) BBINIOJIHUTG CIEAYIOLIME ICUCTBUA: Z1+ 2o, Z1-22, 2122, —~, (4-4 |)5, Y4-4i .
ZZ

(T,
2. IlpexncraButs B anredpandeckoit Gpopme SIN 2 +2i

3. BoccTaHOBUTH aHAIUTHUYECKYIO (DYHKITUIO f(Z) II0 U3BECTHOW JEHCTBUTEIBLHOM YaCTH
u(x;y)=x* - y® + X 1 3HaYCHHUIO f(0)=0.
4. Haiiti mpousBoanyto ¢yukiuu f (z) = ctg z.

5. Beraucnutb J. Imzdz, rae L - myra mapaGonsr Y =2X* ot Toukn 0 10 Touky 1+ 2i .
L

Bapuanr 2

1. JlaHbl 1Ba KOMILIEKCHBIX ukcia Z;=-4+2i, 2,=2+4i. Tpebyercs:

a) 3amucaTh 9TH YMCJIa B TPUTOHOMETPUYECKOH U IMOKa3aTeabHOU (hopmax;
0) n300pa3uTh X HA KOMIUIEKCHOU TIIOCKOCTH;

o z . .
B) BBINIOJIHUTE CIEAYIOLIME NCUCTBUA: Z1+ 2y, Z1-2, 2122, —~, (-4-4 i)°, ¥-4-4i;
ZZ

T
2. IlpexncraButs B anredpandeckoii popme CO 5 +2i

3. BOCCTaHOBHTH AHATUTHYECKYIO (YHKIIHIO f(Z) 10 W3BECTHOM ACHCTBUTENBHOW YacTh
u(x; y)=x° —3xy? +1 u snauermo f(0)=1.
4. Haitri nponsBoyio dyrkiu f (z) = ¥

5. Beruncnurts IRG 2dz, rae L - OTPE30K MPSIMOM OT TOYKH -1 70 TOUKH |.
L

Bapuanr 3

1. Jlausl ABa KOMIUTEKCHBIX yncna Z; =1+ 410, 2,=4 - i. TpebOyercs:

a) 3amucarh 9TH YKCIa B TPUTOHOMETPUYECKON U MOKa3aTeNnbHOM (popmax;
0) 1300pa3uTh NX HA KOMILJIEKCHOU TIJIOCKOCTH;

. z . :
B) BBIIIOJIHUTE CIEAYIONIME AEHCTBUS: 21+ Zp, Z1- 22,2122, —-, (-3-3 |)5, 3¥-3-3i :
Z
2

2. IlpeacraBuTh B anredpanyeckoi hopme Ln(1+ i).
3. BoccTaHOBUTH aHAIUTHYECKYIO (DYHKITUIO f(Z) [0 U3BECTHOW [EHCTBUTEIBLHON YaCTH

u(x;y)=y —2xy u suaucrmo f(0)=0.



4. Haitri nponssoayio dyskimu f (z) = 2°

2 .
5. Beruncnuts j|Z| dz , e L - orpe3ok npsiMoit ot Touku 0 10 Toukm 1+1.,
L

Bapuanr 4

1. Jlaubl ABa KOMIUIEKCHBIX yncia Z;=9+ 51, z,=5-9 1. TpeOyercs:
a) 3amMcarh 3TH YKCclia B TPHTOHOMETPHUYECKON M MTOKa3aTeIbHOU (opMax;
0) M300pa3uTh UX HA KOMIUIEKCHOU MIJIOCKOCTH;

o z . .
B) BBIITOJHUTD CICAYIONIME ACHCTBUS: Z1+ 2, Z1-22, Z1-22, —, (3—-3 I)5, 33-3i;
Z
2
2. TIpencraButh B anrebpamdeckoii popme 17 .

3. BoccTaHOBUTh aHAJIUTHYECKYI (YHKIIHIO f(Z) 0 W3BECTHOW MHHUMOH dYacTu
V(X y)=x? = y? + 2x+1 u 3nauenmo f(0)=i.
4. Haiirn nponssonyro dyrkimn f (z) = 2%e*

5. Beruucinuts jlm 2dz, re L - oTpe30ok mpsAMoii OT TOYKH | 10 TOYKH 3.
L

Kpartkoe onucanue u perjiaMeHT BbIIIOJIHEHHUS
KonTponbHast pabora 4 BBINOJIHAETCA CTyJEHTAaMH Ha MNPAaKTUYECKOM 3aHsATUU 17, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BHINOIHEHUH KOHTPOJIbHOM pabOThl CTYAEHThHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(pOpManyy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKUX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, y4yeOHHMKAMH, Y4eOHO-METOJAMYECKHMMU IOCOOUSIMM).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U Ta/IKETaMHU.

Kpurtepuu oneHku:

KontponbHas paboTa coaepXuT 5 3afaHui, KaK0€e 3a/laHue OILIeHUBaeTCs B 5 0aIoB.
5 0aJII0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3aJJaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbILIE;
3 Oayuta BBICTABIISETCS CTY/ICHTY, €CJIH 3a/IaHHUE BBITIOIHEHO B 00BEMe oT 60 % 10 79 %
2 6asuia BBICTABIISETCS CTYJEHTY, €CIIM 3aJJaHKe BINMOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33aHK€ BbINOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBINOJIHEHO B 00bEéMe MeHee 19 %.

7.2.5. UTOoroBoe TeCTHPOBAHUE
(HauMeHO8aHUe OYEeHOUHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUM

Moayas 5. IuddepenuunaibHbie HCUUCIeHUS (PYHKIMUA OAHOM IepeMeHHON
sin X

1. Haiigure y’ ,ecma Yy =(cos X)) ...

sinx

1. y' =(cos)™( Incosx—sinx tgx) 2. y' =(cos)™(cos x In cos x —sinx tgx)

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

[\

x-1
. [IponsBonHas GpyHkiuu Yy = atctg—1 paBHa ...
X+

1 \ 2 \ 3 4




1 1

(x+1) Xt +1
P +1 2[—"52 +1) Zi.‘fz +]j :

3. IIpousBogHas BTOpOro mopsaka GyHKuu Y = Sin(4X2 —l) paBHa ...
8[005[—1 x* - 1) — 8x? si:n[—*l:::2 - ID 8(::05(4:{2 - 1] +8x° 51'11(—1 Xt - 1]]
chos[—'lxz - 1) — 64x> 5'111[—1:-'.:2 - 1)

3]

4. KacarenpHas k rpaduky GyHKIuu odpasyeT ¢ ocbto OX yroii, paBHbIiI 45° B Touxe ...

1 2 3 4
(1;5) (1;7) (-1;11) (0,5:5)
5. Haknonnas acumnTora rpaduka GyHKIUU f (X) =X+ 3a7a€TCsl YpaBHEHUEM BUA
1 2 3 4
y =X, Ipu y=-X, pu y=X, pu y=-X, npu
X —> 400 X —> 400 X — —00 X — —00
6. ubdepermman byukman Y =4 pasen ...
1 | 2 | 3 | 4 |
4% In4-(2x- 4"“)‘(2;;—1}& 4*‘““*‘“‘1[;52 —x)d 4’““}‘1114-[;3 -
| In4 ' | |

7. MaTepI/IaJ'IBHaSI TOYKa JIBUKCTCS HpﬂMOHHHCﬁHO MO0 3aKOHY. Tornma YCKOPEHUEC TOYKU B
MOMCHT

BpPEMEHH PaBHO ...
OrtBer:
8 I o y 2X+5
. [Ipou3BoHast PyHKIUN Y = —————— paBHA ...
VX2 —2x+2
1 | 2 | 3 4 |
(x2—2x+2_\r [x3—2x+2\r x-1 [x2—2x+2_\r

9. YpaBHEHHE KacaTelbHOW K TpapuKy (QyHKIUU f(X):—X3 +3x? —2x+1 B ero Touke ¢
abcrccoit X, =2 uMeer BUL ...

1 2 3
yv=-2x+35 v=-2x-3

y=2x+5 V=

. Torpa npowusBogHAs NEPBOTO

X =2sin’t
10. ®yHkuus 3a1ana B HapaMeTPUIECKOM BHJIE ;
y =6c0s"t

nopsiika QyHKIMH 110 IEPEMEHHON X HMMEeT BHJ ...

1 2 3 4
9 9 2 2
- —cost —cost - 9cos’ ¢
2 2 Ocost 2sint




11. Haumenpinee 3naucHue pyHkuuu f (X) =

1
2 X+ COSX Ha OTpe3Ke {% ; 7[j| PaBHoO ...

2

1
S?I_ﬁ

12 2

-1

b | =

da | H |

ks | |

1

12. BeprukanbpHas acuMItora rpadpuka GyHKIUU f(x) = /X -eX ¥4 samaercs ypaBHeHHEM

BUAA ...
1 2 3 4
x=1 x=-4 x =4 x =0
13. TIponssosuas byukimu X —xy +)y° =1 pasHa ...
1 2 3 4
y/:2X—y y/:X—y /=2X+y y/=2X—y
X—2y X—2y X—2y X+2y
x=tgt;
14. ®Oynknys 3aaHa B apaMeTPUYECKOM BHUJIE 1 . Torma npoussoanas BTOpPOro
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, ucmosb3yst npasuio Jlomuramst [im—
o sin4x
Orger:
Moayab 6. @yHKIHH HECKOJbKHX MepeMeHHbIX
ou
1. YactHas npou3BoIHAS = (GYHKIIUM UMEET BT ...
X
1 2 | 3 4
2 2
2x}=3+z 3:{‘}-‘3—2}-'2+E x—y° 2:{}-‘3+z+8
’z
2. YacTHas mpon3BOIHAsI BTOPOTO MOPSI/IKA v (GyHKIMY UMEET BUJ ...
X
1 2 3 \ 4
2 1+ 2 )+ 4 1 — T xy—
yrel xre? ! ap(xy +1) ylet!
0z y
3. YacTHast mpon3BOIHAS 5 (GyHKIIMM Z = arcCoS— HMeeT BU[ ...
X
1 2 3 4
1 1 v X
(22 2_ 2 22 S22
X°—y X5 — 3 X4fX° —y X5 — )




2

4. YacTHas npou3BOHAsl BTOPOIrO NOpsIKa W ¢byHKIMH Z = In(2x + 3y) UMeeT BUJL

1

2

3

4

9

Gy

4

Gty

6

x+3y)

1

e ay)

5. Ionneiii quddepennman QyHKIUH Z =

4x2—3xy

HUMCECT BU] ...

dz = 4% 714 ((2x—3y)dx —3xd

dz = 4% 7% ((2x = 3y Ydx — 3xdv)

dz = —4% 3 p 4. (3xdx — (2x - 3}’:

dz = 4% 7V 1n 4 - (dx + dy)

6. YactHas mpou3BogHAS % byHKIIMYN Z = COS(2X —3xy) MeeT BUJ ...

3xsin(2x - 3xy)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x —3xy)

— (2x - 3ay)sin (2x - 3xp)

7. YacTHast npou3BOAHAS ? , byHKIHH Z =+/2Xy+ Y +5 umeer BUf ...
X

1

2

3

4

X

\2Xy+ Y2 +5

2y

\2Xy+ Y2 +5

y

\2Xy+ Y2 +5

y

24/2xy+y* +5

8. HactHas mpou3BOIHASI BTOPOTO TOPSIIKA

2

0yoX

2
byHKIMHN Z = (X2 + yz) MMEET BU/I..

1

2

3

4

12x° +4y?

4% +12y?

8xy

4x

2

0“1
9. YactHas mpou3BOIHASI BTOPOTO TOPSIIKA ? byukun Y = In 4/ x° + y2 AMEET BUL. ..
X

1 2 3 4
y? —x?2 } 2xy X2 —y? 2%
(x2 + yz)2 (x2 + yz)2 (x2 + yz)2 JX2+y?

10. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

dynkmmn Y =Iny/x* +y? umeer Bu. ..

0YyOX
1 2 3 4
y? —x? j 2xy X2 — y? 2%
(x2 + yz)2 (x2 + y2)2 (x2 + y2)2 JX2 +y?

11. YacTHas mpou3BOHAs BTOPOTO MOPSAKA

2

0z
oxdy ¢Gyukmuu Y =1In VX% +y? umeer Bu. ..
X

1 |

2

3

4




y* -x’ oy X* -y’ 2x

(Xz n y2)2 (Xz + yz)z (XZ + yz)z m

2
z
12. YacTHas mpou3BOHAS BTOPOTO MOPSAKA W dyrkmmn Y = In+/x% +y? umeer Buz. ..

1 2 3 4

y? — X2 2Xy x2 —y? 2X

W (x2 + y2)2 m m

13. YactHas npou3BOIHAS % ¢byakuuu arcsinxyz+2x —3y +4z =0 umeer Bui. ..

» _ Xy =Xy , _ Xy +41-xPy*2
yz+41- x2y?2’ ’ Y yz+21- %3y’ ’

, _ O Xy—4y1+ x’y’z% , - Xy +41-x°y’z%

o yz—2 14 %2y ©yze21-x2y?2?

14. YacTHas mpou3BoOHAsS % bynkuu arcsinxyz+ 2x—3y +4z =0 umeer Buf. ..

’
y

_ Xy +4Y1+ X7y’ , Xy +4y1-x*y*z’

Xz —3/1+ X2y?2’ T xz-3/1-x%y’7?

’
y

_ Xy +4y1+ X7y’ L Xy + 41— x?y?z*

Xz — 31+ X2y?z? " xz—3\1- x2y?z’

15. YactHas mpousBogHas % byHKIIHN U = |I‘1(X2 + yz), 20e x=t, y= t? umeer BuIL...

1 2 3 4
201+ 2t2) In(t° ). 6t° 1 ot +12)
t(1+1?) th+t° t1+t?)

Moayas 7.
HeonpenejeHHbIi HHTErpal.
Jx-2f
1. MuoxecTBO nepBooOpasHbix GyHkiuu f (X) = < HMEET BUJ ...
1 —8+/x + 4ln|x|+ C t+8Jx+4hx+C

t—4-fx +4hjd+C

x+§-Jx_3+4h|x|+C

2
arccos® 2x
2. MHO)ecTBO mepBooOpa3HbIX GyHkiuu f (X) = ———— WMeeT BU]I ...

V1-4x?

1 | 2 | 3 4




3
— E arccos” 2x-

— arccos®
6

2x+(

1 3
— —Arccos
3

1
2x4 garcr:-as3 2x+(

3. MHO»XeCTBO NIEpBOOOPa3HBIX (DYHKIIMK UMEET BUJT ...

1

2

3

| 4 |

2

X (2In2x-1)+
1 .

2

%[21n2x+1}+

%(xlnix—1)+(

2
X
2

(In2x-1)+C

4. MHOXeCTBO NIEPBOOOPa3HbIX (PYHKITUH f(x) = o7 6 HMMEET BH] ...
X" —0bX
1 | 2 | 3 | 4 |
1. [3x—2 1, [3x—2 1 3x 1 3x
—In +C —In +C —In +C —In +C
6 3x 3 3x 6 |[3x—-2 3 |3x—-2
X+1
5. MHOXecTBO 1epBoo0pa3ubix Gpyukiuu | (X)— HMMEET BH] ...

1-2x?

—%xfl—;.xz +%arcsin 2x+C

sl

%ﬁil—axz +Larcsin J2x+C

e

2

J2

- —Larcsin J2x+C

2

L

e

2
1-2x~

1 )
— ——arcsin ﬁt +C

J2

6. MHOXecTBO epBoobpasHbix dyrkmmn f(X)=

sin 2x

v3+cos? x

HUMECT BU] ...

1 | 2 | 3 | 4
—2\|'3+c052x+ 2\}'3+cosgx+i —’\|'3+CGSE.¥+'! m'3+ccasgx+(3‘

7. MHOeCTBO 11epBO0Opa3HbIX (PYHKIIMK UMEET BUJ ...

2 2
e x—x2+6\/E+C —xzx/';-l—xz-l—ﬁ\g—l—(j‘
5 2 2 5 o 2
;x X—x +3J§+C ;x X—x +6\E+C‘
artg2x
8. MHoKecTBO 1epBo0oOpa3HbiX GpyHKuu | (X) = 1 ax? UMEET BUJ ...
+4x
1 | 2 | 3 | 4
L 25 L 2 4arr:'a.‘gzzr+c 1 2
Earcrg 2x+C 5 arctg”2x+C : | Earcfg x+C
9. MHOXeCTBO NEpBOOOPA3HBIX (YHKIIMU HMEET BUJ ...
1 | 2 3 | 4
* l X l
3¢3(x-3)+C e(x-1)+C 3¢3(x+3)+C e(x+1)+C




10. MHOkecTBO NIepBOOOPA3HBIX (PYHKIIUH UMEET BUJT ...

1 | 2 | 3 | 4 |
J6 J6 x J6 J6 x 6 J6 NG J6
—arctg : —arctg : — —arctg — — —arctg —
6 3 2 3 6 3 2 3
11. MHoOkecTBO NIepBOOOPa3HBIX (PYHKIIMH UMEET BU] ...
1 | 2 | 3 | 4 |
1 : 1 . 1 . 1 :
—arcsin(3x —1) —arcsin (3x—1) — —aresin(3x — — —aresin(3x—
3 9 3 9
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® X-C0s* X mMeer BHUL ...
i 1 1 i
“cos’ x—-cos’ x+C “cos’ x——cos” x+C
5 3 5
3 1 4
—cos” x—cosx+C —cos x+C
3 4
13. MHoecTBO nepBOOOPa3HBIX PYHKIIMH UMEET BUT ...
—1!4—x2+3arcsm;+(j‘ w;‘dr—xz-l—Barcsm;—l—C
—Ja—? —Sarcsm;+(’j‘ 4—x? —Barcsmqﬂ—c
X
14. MHOkeCcTBO ITIepBOOOPA3HBIX kipn f(X)=— HMeEeT BU]I ...
PBOOOP hyn () m
1 | 2 | 3 | 4 |
1 1 1 2
legliea)  Llegheant)s  lehrahc -emliead)s
6 ' 6 ' 6 ' |
15. Cpenu HIOKENEPEUHUCICHHBIX BBIPaKEHHI BEIOEPUTE BEpHBIE. ..
a-1
1. ju“du: ! +c a#-1
a-1
2. J‘ﬂ = Intg(ﬂ+£j +C
cosu 2 4
du u
3. | —=Intg—={+c
-[sinu d 2
du 1 .
4, | ——=——===—arcsin —+c
Ja?-u* a a
I —— =—Ctgu+c
sin“u

OnpenesieHHbIA HHTETPAJ
1. Jlng onpeiesieHHOro MHTErpajia CrpaBeyIMBO PABEHCTRO ...



' x x
] 3 ] & 3
X X
I dx=10 I I dx
9 9 9
; cos2x ; coslx s coslx
& &
' X X
—_ —_ _ —+7
6 3 6 3 ] 3
X X X X
_[ erEI dx _[ I dx
5 5 5
_ cos2x - COSX _cos2x ) cos2x
-— -— -— -—+T
6 6 6
2
2
2
 Fein
2. Onpe/ieIeHHbII HHTETpa
T
2
1 2 3 4
T 0 T T
| 31 il
2 2 2
y

3. Ilnomane ¢urypel, U300pakeHHOW Ha PHCYHKE paBHA

2
y=10-x"

|
2
4

3\
1 2 3
38 70 510 — 4) 2(10410-27)
3 3

4. 3HaueHue OIMPEACIICHHOI'O UHTETpaJia

3 2
jGZX—X dx
)

NPpUHAJICIKUT IPOMEIKYTKY ...

1 2 3 4
2 e 0.2 4.4 2o
e’ e e’
5. OnpeieieHHbIA HHTETPaJl  PABEH ...
1 2 3 4
1 1 1 1
4 6 8 3




6. ITowaps GUrypsl, OrpaHHYeHHO mapabonoii Y = —X> +4X+5 u ocbio OX, paBHa ...

1 2

36 38

e
L"‘"h.: w
ot
L.u|h.1 ~
[ ]

7. @yHKuMsa Y= f(X) 3aJaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsiMoii, au b —
JelicrBuTenpHble yncna. Torja BEpHO YTBEpkKACHUE ...

[ 7ok = | ek - ] 70 Ftob = tobs { ok

5 b+4 45 b
= a+d 4a a

™ cos/X

8. OmpenencHHBIN HHTETPAI b /X PaBeH ...
9

1

2 3
-3 3 3 2-43

9. Ilmomanp ¢urypsl, H300paXeHHOM Ha pPUCYHKE
paBHa

[ ]

-1

Lh
an | e [N

10. HecoOcTBEeHHBIN HHTETpAT ...

1

2

3 4

aBCH —
P 3

aBCH - —
P 3

pacxoauThCst paBeH 1




11. TInomans Qurypsi,

paBHa

M300paXeHHOW Ha pHCYHKE

1 2 3
20
6 7 —
3
i
4
12. OnpeneneHHbII HHTETPAT _[ xsin2xdx paBeH ...
0
1 2 3 4
1 1 2-x
— -— 0
4 4 8

13. O6beM Tena, MONYYEHHOTO BpamleHHeM BOKpYr ocu OX KpPUBOJMHEWHOW TpameruH,

orp aHUYCHHOM JTUHUSMU

y2: X3, x=4 PaBEH ...

1

2

3

4

60 =

32

T

4 r

14. O6beM Tena,
OTPaHUYEHHOU JTMHUSIMH

IMOJIYYCHHOI'O BpAlICHUEM BOKPYI' OCH Oy KpHBOJ’IHHCﬁHOfI Tpalcuuu,

y® =4x*,y =2 paseH ...

1 2 3 4
4 2r 3z z

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

8 (o410 -1)
27" :

8 (o0 +1)
27" :

Sz

Sz +1)

Moayasb 8. JjieMeHTbI Teopur GyHKIUN KOMILJIEKCHOT0 IIePeMEHHOT0

1.3anmcaTh B TpPUTOHOMETpUYECKOW popme uucio 3i

oo 5]
o -5)o(-5)

(cos z +isin )




+3(cos£+isin£j
2 2

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

—CcoSz+isin
T - T
+ co§ — = [+iSin —=
{-5)r1sn(-5)
T . . T
3 cos—+isin—
[c05F +1an3)

3.3anucaTrh B TPUTOHOMETPUYECKOHN (hopMe Yuciio 2

+ 3(cos 0 +isin 0)

o )is-2)

(cos 0 +isin 0)
T . . TT
3 cos—+isin—
55 visn)
4. Haiiti Ln(1+i)

Zi+2zki keZ
2
1 T . )
+—=In2+=i+27xki,keZ
2 4

In_2
2
z
4
5.Haiitu Ln(-i)

Zitozki kez
2

T . .

—— 1+l

+—%i+2ﬂki,kez

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

—gi+27rki,keZ



Lot Zivonkikez
2 4

. In5—iarctgg+(2k +1)ri k ez

3
-

4
7 Haiitu sin(i)

8.ITonw3ysicek ycnosusimu Komu-Pumana, onpenenuts kakasi U3 cleAyomux QyHKIUN SBIsSeTCs
AHAIIUTUYECKOU

+ f(z)=x*—y® +2xyi
f(z)=y? +2xi
f(z)=x2y + xy’i
f(z)=y? —3xi

9.ITonb3ysick yenoBusimu Komm-PruMana, onpenenuts kakas U3 Cleayomux GyHKIUHA SBIseTCs
AHATUTUYECKOU

f(z)=y*-3xi

f(z)=sin xcos y +icos xsin y
f(z)= (x2 + y2x2)+ (x y? — yz)i

+ f(z):(x3 —3xy2)+(3x2 y— y3)i

10.ITonp3ysce yenoBusimu Komu-Pumana, onpenenuts kakast U3 cleAyomux GyHKUUN BaseTcs
AQHAJTUTUYECKON

f(z)=x*+y? —2xyi
f(z)=y? +2xi
f

(z

)
)= X2y + xy%i
+ f(z)= (x3 —3xy2)+(3x2 y— ys)i



Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Hrorosoe TectupoBaHue mno aucuuiuinHe "Bpiciias marematuka 2" BBICTABISETCS B
pacniucanud Ha 17 Henene M mpoxoAWT udepe3 LleHTp TecTUpoBaHHMS B KOMIBIOTEPHOM Kilacce
obmero nocrtyna. Ha Ttect otBomutrcs 1 wac. Ilpu BBIMOMHEHWUW TeCTa CTYIACHTHI MOTYT
MOJIb30BATHCS TOJIBKO KAJIBKYJISTOpPaMH, TMPU 3TOM HE JIOMYCKAETCs HCIOJIb30BAHHE KaKUX-JIHOO
CIIPAaBOYHBIX MATEPHAJIOB, KOHCIIEKTOB JICKIIMH M MPAKTHYECKUX 3aHSATHH, MOOWIIBHBIX YCTPOWCTB,
rayKeToB.

Kputepun omneHku:

Tect comepxxut 10 3amanuii, kKaxaoe 3aganue oneHnBaetcs B 10 6amos.
10 6amIoB BBICTABIISICTCS CTYJCHTY 3a IPABIIILHBIN OTBET HA 3a/IaHUE,

0 GayUTOB BBICTABJISCTCS CTYACHTY, €CJIM OTBET HA 3aJIaHNUEe HEIPABHIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

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

Uro HaspiBalOT 00JacThi0 ompefeneHuss (GYHKIMM HECKOJbKHUX IepeMeHHbIX. Kak
FeOMETPUYECKH MOYKHO MPEJICTABUTh 00JacTh onpeneneHus (GyHKIMN JBYX NepeMeHHbIX. UTo
siBIsieTcs rpaMKoM (QYHKIMM BYX IIEPEMEHHBIX U KaK €ro IOCTPOUTD.

UTo Ha3bIBaeTCS YaCTHBIM INpUupamcHUuCM M YaCTHOM HpOHBBOHHOﬁ Q)YHKHI/II/I HECKOJBKHUX
MCPCMCHHBIX. Kax HaxoJ4AT YaCTHBIC ITPOHU3BOJHBIC. HpI/IMCp

SN

UTo Ha3bIBalOT MOJHBIM MpHUpAIleHueM U MOTHBIM AuddepeHnrnanoM (YHKIMH HECKOIbKUX
nepeMeHHbIX. DopMyna 171l BEIYHUCICHUs IoTHOTo nuddepennunana. Mcmnoap30BaHue MOTHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

UacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMM HECKOJIBKUX NEPEMEHHBIX.

YacTHbIe MPOM3BOAHBIE OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 33JaHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BEICIIHX ITOPAJAKOB @HII. Cmemannbie IIPOU3BOJHBIC U UX CBOMCTBO.

JInddepennmanst Beicimx nopsakos OHIT.

OO |01

KacarenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UTo Ha3bIBAIOT TOUKONH MakcuMyMa (MMHUMYMa) GYHKIIMN HECKOJIBKUX MepeMeHHbIX. KakoBbI
HEe0OX0IMMBbIE YCIIOBHS CYIIECTBOBAHUS TOUEK MAaKCUMyMa U MUHUMYMa.

11

JlocTaTouHble YCIIOBHMSI CYIIECTBOBaHMS MHUHUMYMa UM MakcUMyMa (yHKIMM JIBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

12

YcnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknus Jlarpanxka. Kak HailTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpenenaeHHbI nHTerpan ains GyHkiuu {(x). Ipumepst.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1/1ua HCOIIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanmne 3ameHou nepeMeHHoi. [Ipumep.

17

I/IHTCFpI/IpOBaHI/IC 110 9aCTsM. HpI/IMCp. Kakue maTer PaJIbl BEIYUCIIAOTCA STUM METOIOM.

18

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

19

HTerpupoBaHue palMOHAIBHBIX (QYHKUUN. (MpEeACTaBICHUH HENpPaBUIBHOW JPOOHO-
palvoHaIbHOM (DYHKIIMK B BHJIE€ CyMMbI MHOTOWIEHA M MPAaBUIBHOHN JPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEACTABIEHUU MPAaBUIBLHON JPOOHO-pallMOHANBLHOW (YHKIUU B BUJE
CYMMBI IPOCTEHIINX IpOOeii).

20

HTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITUH.

21

HTerprpoBaHie HPPAMOHAIBHBIX (PYHKITHIA.

22

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

23

Uto Takoe OHpCI[eJ'ICHHBII\/'I I/IHTeI‘paH? Kakos ero FCOMeTpI/I‘-ICCKI/Iﬁ CMBICH?

24

CBOMCTBA ONPEICTICHHOr0 HHTErpasa.

25

[Ipon3BoaHAs OT ONpPEEIICHHOTO MHTETpaja Mo BepxHeMmy mpeneny. CBs3b ONMpeneIeHHOrO
MHTErpajia u NepBooOpa3HON OT NOAMHTEIPAIbHON (DYHKIIHH.

26

Dopmyna HeroroHa-JIeliOHUIIa A1 BBIYHCICHHUS] ONMPEAEICHHOTO MHTETpaja U yCIOBUE €€
M CITIOJIB30BaHUA

27

3aMeHa MEepPEeMEHHOM B ONPEICTICHHOM UHTErpaje.




n/n

Bonpocsl k 3auéty

28

HHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HMHTETpajic

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSIMOYTOJBHBIX KOOpAMHATAX C IMOMOIIBIO
OIIPEIEICHHOI0 HHTErpasa.

30

Brrancienue jiomazaun CCKTopa B HOHHpHOI;'I CUCTEME KOOpAHAT

31

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

32

Brrunciaenue oobeMa Tea o IjomanasaM NonepEYHbIX ceueHH I

33

Brruuciaenue oobeMa Teia BpalllCHU C IOMOIIBIO OIMPEACTICHHOI'O MHTErpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHbIMU Tmpeaenamu. Kakue U3 HHUX Ha3bIBAIOT
CXOIAIIMMHUCS, Kakue pacxosimumucs? [Ipumepsl.

35

HecoOcTBeHHBIE MHTErpasIbl OT (DYHKIIMH, UMEIOLIEH pa3pbiB 20ro poxaa. Kakue mHTErpasib
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PACXOASIUMUCS ?

36

[lpr3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IpeleslaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMIA, MMEIOINX Pa3phIBBI 20T0 poja

37

Yto Takoe IIPpOU3BOJIHAA (I)YHKI_H/II/I KaxoB ee I‘COMCTpI/I‘ICCKI/Iﬁ CMBICJI.

38

[Tpou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKI_II/Iﬁ

40

Uro Takoe mupdepenunan ¢pynkuuu. Gopmyna ero Beraucienus. Tadnmuna nuddepenmanon
OCHOBHBIX. 3JIeMEHTapHbIX GyHKuui Hcnosnb3oBanue auddepeHnuana B MPUOIHKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

ITpon3zBosHbIe U MU depeHIanbl BBICHIMX MOPSIKOB.

42

HeoOxoauMele M 1OCTaTOUHBIE YCIIOBHS BO3pacTaHus M yObIBaHHS IU(PepeHLupyeMoi
(byHKIHN.

43

Uro Takoe »skcTpeMymbl (min M max) ¢yHkouu. KakoBel HeoO0XoAWMBIE yCIOBHUS
CYIIECTBOBAHUS DKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUEC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[ IpaBuna Jlonurans pacKpbITHs HEONIPEAECICHHOCTEN

47

Dopmynsl Teinopa u Maknopena ais GyHKuH f(X) ¥ UX UCHONB30BaHUE JI BBIYHCICHUMN
BHauYE€HUIN (QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[ToHsiTE BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHkumn B Touke. Heobxoaumblie u
TOCTaTOYHBIE YCIOBHUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIUHU B TOUKE.

49

Touku neperu6ba rpaduka QyHkImu. YcioBrUe CyleCTBOBAHUS TOUEK Neperunoa.

50

AcuMnToTel Tpaduka GyHKIUU. BeprukambHble acumnToThl. [Ipumep. HaxionHbIe
ACHUMINTOTHI, Kak uX HalTu. [Ipumep.

51

KoMImiexkcHbie qucia, anre6pa1/1qe01<as{, TPUTOHOMCTPHUYICCKA, TIOKA3ATCIIbHAA (bopMa 3alucu

52

I[eﬁCTBHﬂ HaJd KOMIIJICKCHBIMH YU CJIaMH

53

KommuiekcHast QyHKIMs JIeHCTBUTENBbHOTO. JIMHIM HA MIIOCKOCTH KOMIUIEKCHOTO MEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3JICM€HTapHLIC (pYHKI_II/II/I KOMIIJICKCHOI'O
MEPEMCHHOT' O

55

[IpousBogHas (YHKIMM KOMIUIEKCHOTO IepeMeHHOro. I[Ipou3BojaHbIE 3J€MEHTapHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

uTerpupoBanne (QpyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbl OT 3J€eMEHTapHBIX

(YHKIMH KOMITJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu 4 HOPMbI OLlEHKH



dopma

NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
Crynent HaOpan 40 u 6osee
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOTPHUSITHSIM
«3a4TEHO» i POTp ’
pelyCMOTPEHHBIM B Kypce +
PE3YJIbTAaThl UTOTOBOTO
N TECTHUPOBaHU), pa3JesiéHHas Ha
3auér (1o 2 p )-p
2 HaKOIUTEILHOMY :
o Crynent Habpan menee 40
pEUTHHTY)

«HE€ 3a4TCHO»

0aJlJIOB, paCCUYNTAHHBIX 110
¢dbopmye: (Cymma 6asioB mo
BCEM yUCOHBIM MEPOTIPUITHSIM,
IPEAYCMOTPEHHBIM B Kypce +
PE3YJIbTAaThl UTOTOBOTO

TECTUPOBAHUS ), pa3JesiéHHas Ha
2.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3aroJjioBoK)

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

T'ox m3panus

KoauuecTBo B
HAy4YHO
onobanorTeke /
HaumenoBanmne 9bC

HIunaues B.C.

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

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Briciras matematuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-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.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

O.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pen. JI.H. XXyp6enxo,

I'.A. HukonoBoii. — Mockga : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

HertspeBa O.M.,
Kypb6enko JI.H.,

Matemartuka B mpuMepax M 3aj1ayax : yueo.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHHK, yueOHOe

KoanuecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenxo, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpasoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumenoBanmue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaeOHOE mocodue / “Jlanp”
JI.A. Ky3neroB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OUOIMoTeYHas
cucrema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunosa E.E., Cepreea | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onackas M.H. ®ununosa, /[.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

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

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOTeUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTEIeH




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
CUCTEM

—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. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpO0eid, BBeIEHNE B MAaTeMAaTUYECKH aHAIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe 1 HHTETPATbHOE UCYUCICHUS, () YHKIIUA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHHSI U TEOpHUs BEPOSTHOCTEW (2-¢ W3maHue, mepepaboTaHHOE M JIOMOJIHEHHOE). Pejicum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

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. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas aynutopus ans  npoBeaeHus | CTONbl YYEHHYECKHE JIBYXMECTHbIE U
3aHATUN  JIGKIMOHHOTO  THMA.  YueOHas | TPeXMEeCTHBIE (MOHOOJIOKH) ,CTOJT
aymuTOpUsl  JUISL  TIPOBEJEHUS  3aHSATHHA | MpernojiaBaTelbCKUH, CTYyI
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS ISl | IPETOAaBaTeNbCKUA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHHUS (BBITIONTHEHUS | (MeoBas)

KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBEJICHUS] TPYITOBBIX M WHINBUAYAIbHBIX
KOHCyNbTallMil. Yd4eOHass ayauTopust Jis
MIPOBE/ICHUS 3aHATHH TEKYIEro KOHTPOJIS U
npomexyrouHoil arrecraimu (I'-440).

YueOnass ayautopust s npoBeneHus | CTobl YYEHHUYECKHUE, CTYJIbA
3aHATUN  JICKIMOHHOTO  THMA. YdYeOHas | yYeHWUYECKHeE, JTOCKa ayJauTOpHAs
aymuTOpUsS  JUIsl  TIPOBENCHHUS  3aHsATH | (MenoBas)

CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
o | KYPCOBOTO  NPOEKTHPOBAHHS (BBIMOJTHEHUS
KYpPCOBBIX PaboT). YueOHas aymauTopus s
MPOBEACHUS TPYNIOBBIX U MHAUBUAYATbHBIX
KOHCyNbTallMi. Y4eOHass ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYILEro KOHTPOJS U
npomexyrounoit 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
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Komnerorepubiii  kiacc. Ilomenienue s
CaMOCTOATEILHON paboTHI. VYyeOHas
aymqUTOpUsl  JUIsL  NPOBEINCHUS  3aHATHMA
CEMHUHAPCKOro TUIa. Y4eOHasi ayTuTOpust 1Jst
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauTopus IJis
MIPOBEJICHUS TPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYJbTallMi. Y4eOHas ayauTopus JyIs
MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
npomexyrouHoi arrecraimu (I'-401).

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




