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COI''TACOBAHO

1.0. 3aBeIyroIIero kadenpoii
Temnnora3zocHa0keHNe, BEHTHIISIUS, BOJOCHA0KEHHE U BOJOOTBCACHUE

« _» 20 T. N.A. JIymxkun
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenannu kadenper  "Bricmias MaTeMaTuka ¥ MaTeMaTHIECKOE MoieTMpoBaHue"

(mpotokou 3acemanust Ne 2 ot «12» centsiops 2018 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JTUCHUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPeOOBATHCS TOMOJHUTENLHO B MPAKTUYECKOM U HCCIENOBATENbCKON pabote;
dbopMUpPOBaHHE MAaTEMaTUYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4eCKOl KyJIbTyphl OakaaBpa.

2. Mecto nucuumiauHbl B cTpykrype OITIOIT BO

JIMCIunIMHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTIINHA!
"BreIciiag Marematuka 1".

I[I/ICI_[I/IHJII/IHBI W IPaKTUKH, I KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: "Boiciias matemaruka 3", "duzuka", "Mexanuka'.

3. [lnanupyemble pe3yJibTaThl 00y4eHH st

®opmupyeMbie U Nuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS I[lnanupyemMble pe3yabTaThl
KOMIIeTeHIM U KOMIIeTeHIH o0y4eHust

(KO 1 HANMECHOBAHUE)

(ko1 1 HAUMEHOBAHME)

OIIK-1. Cnocoben
pemarh 3a1a4u
npodecCuoHaNBHOM
JIeSATEIbHOCTH Ha OCHOBE
HUCIIOJIB30BaHUA
TEOPETHUYCCKHUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TCXHUYCCKHX HAYK, a
TAK)KE€ MaTEMaTHYECKOTO
ammapara

OIIK-1.6 Pemenne
WHXXEHEPHBIX 3a7a4 C
MOMOIIIBIO0 MAaTEMATHIECKOTO
arnrmapara BEKTOPHOMH
anreOphl, aHATUTUICCKON
TEOMETPUU U
MaTeMaTHYECKOTO aHAIHN3a

3HaTh: OCHOBHbBIE MOHATHUS JTUHEHHOMN
Y BEKTOPHOM aJireopsl,
AHATUTUYECKON T€OMETPHUH, METO/IbI
MaTeMaTUYeCKOT0 aHallu3a u
MOJICTTUPOBAHUS, HEOOXOAUMBIE JIJIS
unaeHTuduKanuu, GopMyITUpPOBAHUS
U petieHus mpoeCCHOHATBHBIX
3aJa4 MPOMBIIIJIEHHOTO U
TPaXKTAHCKOTO CTPOUTEIHCTBA

YMeTb: BBISBIATH
€CTECTBEHHOHAYUHYIO0 CYLITHOCTh
TEXHUYECKHUX U TEXHOJIOTUYECKUX
po0ieM U podheCCUOHATHHBIX
3a/1a4, NIPUBJIEKATh ISl UX PEIICHUS
COOTBETCTBYIOLIMI MAaTEMAaTUYECKUN
amnmapaT IPOMBIIUIEHHOTO U
TPAKJIAHCKOTO CTPOUTENIHCTBA

Bramers: HaBbIKAaMH MCIIOJIb30BaHUS
OCHOBHBIX 3aKOHOB U ME€TOJ0B
BBICIIICHI MaTeMaTHKH,
MaTCMaTUYCCKOro MOJACIUPOBAHU
TUTSL UACHTH(UKAIIHH,
(bopMyIHpPOBaHUS U PELICHUS
poQeCCHOHANIBHBIX 3a]1a49
IMPOMBIINIJICHHOT'O U TPAXKIAAHCKOTO
CTPOUTEIHCTBA




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(KO 1 HANMECHOBAHUE)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIUi
(ko1 1 HAUMEHOBAHME)

I[lnanupyemMble pe3yabTaThl
o0y4eHust

OIIK-1.7 Pemenne
YpaBHEHUH, ONTUCHIBAIOLIUX
OCHOBHBIC (pr3MUECKHE
MPOILIECCHI, C MPUMEHEHUEM
METOJIOB JTUHENHOMN
anreOpsl U
MaTeMaTHYeCKOTO aHaJIn3a

3HaTh: OCHOBHbBIE YpaBHEHUS,
OTIHMCHIBAIOIINE OCHOBHBIC
(bU3HYECKHEe TTPOIIECCHI, C
IIPUMEHEHUEM METO0B JINHEWHOU
anreOpsl 1 MaTeMaTUIECKOTO
aHan3a, HeOOXOAUMBIE IS
uaeHTuduKanuu, GopMyITUpPOBAHUS
U petieHus mpoeCCHOHATBHBIX
3a]a4 MPOMBIIIJIEHHOTO U
TPaXTAHCKOTO CTPOUTEIHCTBA

YMeTh: IPUMEHSTH METOIbI
JTUHEWHOW anreOpbl 1
MaTeMaTH4eCcKOro aHaIN3a IPU
pelIeHNH YpaBHEHUH, ONTUCHIBAIOIINX
OCHOBHBIE (pH3HYECKHE TTPOIECCHI

B.HaI[eTI:Z HaBbIKaMHU HUCIIOJIb30BaHU
3JIEMEHTOB JIMHEHHOU anreOphl U
MaTEeMaTUYeCKOro aHajausa npu
pElIeHUH YpaBHEHUH, OMMCHIBAIOIINX
OCHOBHBIE (PH3UYECKIE MPOIIECCHI

OIIK-1.8 O6paboTtka
pacyeTHBIX U
HKCIIEPUMEHTATBHBIX
JTAHHBIX BEPOSITHOCTHO-
CTaTUCTHYECKUMHU
METOIaM1

3HAaTh: OCHOBHBIE CITIOCOOEI
WHTEPIPETAINH MTOTYISHHBIX
PE3yJIbTaTOB; OCHOBHBIC
MaTeMaTHYeCKHE MOJICTU TPUHSATHUS
peIIeHNI; MaTeMaTHYSCKUE METOIBI
U TIpUEMBI 00pabOTKH
KOJIMYECTBEHHOM MH(OpMaIUn

Ymetb: 00pabaTbIBaTh U
MHTEPIIPETUPOBATH MTOTyICHHBIC
Pe3yabTAThI C UCTIOIb30BAaHUEM
BEPOSATHOCTHO-CTATUCTUIECKUX
METOJIOB

BJ'IaI[eTI)I MaAaTEMAaTUYCCKUMHU U
KOJIMYCCTBCHHBIMH MCTOJaMH
PEIICHMA THIIOBBIX 3a1a4

OIIK-1.9 Pemenne
UHKXEHEPHO-
TEOMETPHUECKHX 33124
rpaguIecKuMH CIIocodoamu

3HaTh: OCHOBHBIE CIIOCOOBI PEIICHHS
MH)KCHEPHO-TEOMETPUIECKUX 33134
rpadM4ecKUMH CIIOCOOaMu

YMeTb: MPUMEHATh METO/IbI PELICHUS
MH)KCHEPHO-TEOMETPUIECKUX 33134
rpadu4ecKUMH CIIOCOOaMu

Bragers: HaBBIKAMHU HCIOIB30BAHUS
rpadU4ecKux CrocoOOB pereHus
MH)KCHEPHO-TEOMETPUYECKUX 3314




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyILLET0

(O YHKITUU OJTHOU

MepeMEeHHON

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyisb 5. Jlex 1 3agauu, IPUBOIAIINE K TOHATHIO 2 2 -
Jlnddepenunanbuble IIPOU3BOJHOMN, IIpaBUIIa
MCUYUCIICHUS nuddepeHnrpoBanus GyHKITUN
(O YHKITUU OJTHOU
[EPEMEHHOMN
Monyisb 5. Cp [TpousBoaHbIC PYHKITNI IBHOM, 2 28 -
Jlnddepenunanbuble HESIBHOM, 3a/1aHHO TapaMeTPUYECKH.
MCUYUCTICHUS Huddepennman, npudInKeHHBIC
(O YHKITUU OJTHOU Bbluncienus. [Ipasuiia Jlonurans.
MepeMEeHHON
Mopyis 5. Ilp 1 Haxosxnenne npon3BoiHON QyHKITNH, 2 2 -
Jlnddepenunanbuble 3a/laHHBIX SIBHO, HESBHO,
MCYHCIICHUS napamerpuuecku. Jlorapudmuueckoe
(O YHKITUU OJTHOU mud depeHIpoBaHNE
MepeMEeHHON
Monyns 5. Jlek 2 [Tonsitue muddepennnana GyHKIum. 2 2 -
Jlnddepenunanbuble [Ipon3BoiHbIE BBICIINX MOPSAKOB.
MCUYUCIICHUS Juddepennmanbl BEICIIUX TOPSIKOB.
(O YHKITUU OJTHOU
MepeMEeHHON
Monyis 5. IIp 2 Haxoxnenue BTOpoii U BhIIIIE 2 2 -
Jlnddepenunanbuble IPOM3BOIHBIX (PYHKIUH, 3aJaHHBIX SBHO,
MCYHCIICHUS HESIBHO, TapaMEeTPUYECKHU.




®opMbI TEKYyILIET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 5. Jlek 3 [Tpumenenne muddepenmnuana k 2 2 -
Jlnddepenunanbuble npuOIMKEHHBIM BbruucieHusM. [TpaBuia
MCUUCIICHUS Jlonurasns.
(O YHKITUU OJTHOU
MepeMEeHHON
Mopyns 5. IIp 3 Brruucnenue GpyHKIuii ¢ moMoIbio 2 2 -
Jludbdepennmanbabie nuddepennuan. Beraucienue npeaenos,
MCUYHCIICHUS UCTIONB3YS MpaBuiia Jlomuras.
(yHKIIUU OJTHOU
[IEPEMEHHOMN
Monyisb 5. Jlex 4 UccnenoBanue GyHKIMN pU TOMOIIH 2 2 -
Jlnddepenunanbuble IIPOU3BOTHOM.
MCYHCIICHUS
(O YHKITUU OJTHOU
MepeMEeHHON
Mogyns 5. IIp 4 KonTpomnbHas padbota 1 mo Teme 2 2 25 - KonTponpHas padora 1
Jludbepennmranbabie "ud pepeHnranbHbIe UCYUCIICHUS M0 TeME
MCUYHMCIICHUS ¢GyHKIMU OHOM epeMeHHOn" "Nuddepenunanbubie
(b YHKIIH OJTHOM MCUYNCIICHHS () YHKITUN
[IEPEMEHHOMN 0JIHOI mepeMeHHOoN"
Mogyns 6. Jlek 5 [Tonsitue @HII. YacTHble TpOU3BOAHBIE 2 2 -
DyHKIIUHA u auddepeHnnanbl mepBoro MopsaKa
HECKOJIbKUX
MEepPEeMEHHBIX
Mogyns 6. Cp DYHKIIMY HECKOJIIBKUX IEPEMEHHBIX. 2 28 -
DyHKIIUHA [TpousBoaubIe U MU epeHIHall.
HECKOIbKUX [TpuGnuxEHHBIC BHIYNCICHUS.

MEPEMEHHBIX

KacarenpHast 1 HOpMab.




®opMbI TEKYyILIET0

MHTETPAIL.

HHuTterpupoBanue 1no 4actsam

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Mopyisb 6. IIp 5 YacTHble TPOU3BOAHBIE U 2 2 -
DyHKIMH Qg depeHImas IepBOro MopsaKa.
HECKOJbKIX HuddepennmpoBanne HESIBHOM
[EPEMEHHBIX byHKIMN.
Monyis 6. Jlex 6 ITpouzBonHbie U 1ubhepeHIabI 2 2 -
DOyHKIUU BbICIINX MOpsakoB OHII
HECKOJIBKUX
MEepPEeMEHHBIX
Monyis 6. Ilp 6 IIpousBoausbie Beicux nopsaxkos GHII. 2 2 -
DyHKIIUHA [Tpumenenue nmomHoro nuddepeHmana K
HECKOJIBKUX NpUOIKEHHBIM BBIYHCIICHUSM
MEepPEeMEHHBIX
Monyis 6. Jlex 7 KacarenbHast 10CKOCTh U HOpMab K 2 2 -
DyHKIUU noBepxHoctu. Jkctpemym OHII,
HECKOJIBKUX HEOOXO/IMMBIE M JOCTATOYHbIE YCIOBHUSL.
MEepPEeMEHHBIX
Mogyns 6. Ip 7 KonTpomnbHas pabota 2 o Teme 2 2 25 - KonTponbHas padbota 2
DyHKIUU "®YHKIIUHA HECKOJIBKUX MEPEMEHHBIX " 1o TeMe "D yHKIuU
HECKOJIBKUX HECKOJIBKUX
MEePEMEHHBIX MepeMEeHHBIX"
Monyns 7. Jlek 8 [lonsiTHE HEONIPENEIEHHOIO HHTErpaIa. 2 2 -
Heonpenenenusbiit HenocpencrBeHHOE HHTErPUPOBAHUE.




®opMbI TEKYyILIET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyisb 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
Heonpenenennslit WHTErPajJoB METOAOM
WHTErpall. HEIOCPEICTBEHHOIO UHTETPUPOBAHUS U
METOJIOM MOABEAECHUS O]
nuddepenmman
Mopyns 7. Jlex 9 HHuterpupoBanue panroHalIbHBIX 2 2 -
Heonpenenenuprit byHKIMA 1 1podei
MHTETpaJl.
Monyisb 7. Cp Heonpenenennsiii uHTErpaii. MeTo b1 2 27,75 -
HeonpeneneHHbii UHTETPUPOBAHMUSL.
WHTErpall.
Monyisb 7. IIp 9 Brruncnenne HeonpeaenEHHbIX 2 2 -
Heonpenenennslit WHTErPajgoB METOAOM IOJICTAHOBKU U
WHTErpall. METO/I0M MHTETPUPOBAHHUS 110 YACTIM
Mopyns 7. Jlex 10 HHTerpupoBanne TPUTOHOMETPUYECKUX 2 2 -
Heonpenenenuprit GyHKIHA.
MHTETpaJl.
Monyisb 7. IIp 10 Brruncnenne HeonpeaenEéHHbIX 2 2 -
HeonpeneneHublit UHTETPAIOB OT PAalMOHAIbHBIX U
WHTErpall. TPUTOHOMETPUYECKHUX (QYHKITHI
Mopyns 7. Jlex 11 HNHuTterpupoBanue uppanmuoHalIbHbIX 2 2 -
Heonpenenenuplit byHKIMHA
MHTETpaJl.
Mopyns 7. IIp 11 Brluncnenue HeonpeaeneHHbIX 2 2 -
Heonpenenenusbiit HMHTETPaJoB OT UPPALMOHATBHBIX

MHTETPAIL.

byHKIII




®opMbI TEKYyILIET0

MHTEerpal

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyinb 7. Jlek 12 Meto bl THTErpUPOBAHUS 2 2 -
Heonpenenennslit
WHTErpal.
Monyns 7. Ip 12 KoHnTtponbHas pabota 3 o Teme 2 2 25 - KonTtposibHas padota 3
HeonpeneneHHbii "Heonpenenénuelii nuTerpan” 10 TEME
WHTETpall. "Heonpenenéuuspiit
Monyib 8. Jlex 13 [ToHsiTHE OMIpEeAEeIeHHOTO NHTETpara. 2 2 -
OnpeneneHHbli ®opmyna Hetotona-JleitOnuma.
WHTErpa NHuTerpupoBanmne noAcTaHOBKOIM,
MHTETPUPOBAHUE 110 YACTAM
Monyib 8. Cp Brruncnenune onpenaeneHHbIX 2 28 -
OnpeneneHHbli UHTErpajioB. MeToIbl UHTETPUPOBAHUS
MHTErpaj
Monyib 8. Ip 13 Brruncnenune onpenaeneHHbIX 2 2 -
OnpeneneHHbli UHTErpajioB. MeTox 3aMeHbl IEpEMEHHON
MHTErpa Y METOJI UHTETPUPOBAHMS 110 YACTSIM B
OIIpECIEHHOM MHTErpase
Monyis 8. Jlex 14 I'eomeTpuyeckue NpUIOKEeHUs 2 2 -
OnpeneneHHbInd onpeAesIEHHOrO UHTErpala
MHTErpal
Monyis 8. Ilp 14 Beruncnenue mionaay KpuBOJIMHEUHON 2 2 -
OnpeneneHHbInd Tpanenuu, o0beMa Teja BpalleHHs C
MHTErpal MOMOUIBIO ONPEAEIEHHOr0 HHTErpaia
Monyib 8. Jlek 15 Du3nYeCKre TPUIOKEHUS 2 2 -
OnpeneneHHbli OIpEAEIEHHOr0 UHTErpajia




Bun

®opMbI TEKYyILIET0

Cxema pacueTra HTOroBoro 0ajja
(Cymma 6aisioB 1o BceM y4eOHBIM MEpPONPUATUSAM, IPETYCMOTPEHHBIM B Kypce + pe3yibTaThl HTOTOBOI'O TECTUPOBAaHMUS), pa3AenéHHas Ha 2.

. HanmeHoBaHMe TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HaUMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyisb 8. IIp 15 Brruucnenne paboTsl mepeMEHHOM CHITHI, 2 2 -
OrnpeneneHHbI JABJICHUS ra3a U KUJIKOCTH U APYTUX
MHTEerpal (bu3NYECKUX BEIMYUH C TOMOIIIbIO
ONpEJIETICHHOTO UHTEerpaja

Monyis 8. Jlex 16 Heco6cTBeHHBIE HHTETPAIIBI 2 2 -
OnpeneneHHbId
MHTErpa
Mogyns 8. IIp 16 HccnenoBanue Ha cXOOQUMOCTD 2 2 -
OnpeneneHHbInd HecoOcTBeHHBIX nHTerpaioB I u 11 pona.
MHTErpa
Monyis 8. Jlex 17 Hrorosoe noBropeHue 2 2 -
OnpeneneHHbId
MHTErpa
Mogyns 8. Ip 17 KonTpomnbHas pabota 4 o Teme 2 2 25 - KonTponbnas pabora 4
OnpeneneHHbInd "OnpeneneHHblil uHTErpan" o TeMe "OnpeneneHHbId
VHTErpal uHTEerpan”

Tect Hrorosoe tectuposanue yepe3 LT 2 - 100 - TectupoBanue

ITA [IpomexyTouHas aTTectanus (3a4€T MO 2 0,25 -

HAKOIUTEIbHOMY PEUTHHTY)
Hroro: 180 100



5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunimune "Briciias MmaTeMaTuka 2" UCHOIb3YIOTCS:

TEXHOJIOTHS MOJIYJIBHOTO M OJOYHO-MOJYJIBHOTO 00y4deHHus (comepkaHue y4deOHOTO
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IENSAX €r0 MaKCHMAaJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeILHBIMHU OJIOKaMH YIIPKHEHUH 1 KOHTPOJIS);

TEXHOJIOTHSl pPa3BUBAIONIETO OOyueHUs (TPOBEICHHUE JIEKIMA, MPAKTUYCCKUX 3aHSITHH,
KOHTPOJIBHBIX paloT, 3a4éTa);

TEXHOJIOTUS TU(PEPEeHIIMPOBAHHOTO 00yUeHHS (TPEAIaraloTcs 3aJaHus Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHE YYEOHBIX SJICKTPOHHBIX
W3JIaHUM, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJISI 3HAHUN YYAIIUXCS).

6. MeTonuyeckue yKa3aHUs M0 OCBOEHUIO JUCIHUILIHHBI

OCHOBY TEOpEeTHYECKOro OO0Yy4YeHHsS! CTYJEHTOB COCTAaBIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTellb U3JiaraeT OCHOBHBIC, HANOO0JIee CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MPaKTUYECKUE MPOOJIEMBbl, 1aéT peKOMEHAANH Uil MPAKTHUYECKOIro 3aHATUS U
YKa3aHUS JUISI BRITIOTHEHUS] CAMOCTOSITETTbHOU PabOTHI.

B xone neKkuMOHHBIX 3aHATHI OoO0ydaromeMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTO MaTepuana, oOpamias BHUMaHHEe Ha (DOPMYIHPOBKHM, PACKPBIBAIOLIUE COJCpKAHHUE
n3ydaeMou nuciuIuHbl "Beiciras matemaTtuka 2". YKenareabHO OCTaBIATh B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh MOMETKH, MOTYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocrosiTenbHasi paboTa CTYIEHTOB SIBIISIETCS BA)XKHBIM BHJIOM Y4€OHOUW JESTEILHOCTH.
CamocTtosaTenbHass paboTa BBINONHIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOCTBE MPEIO/IaBaTeNsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YYaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJEHT MPUOOpETaeT HaBBIKM CAMOOPIraHM3alNH,
CaMOKOHTPOJISl, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
NESITeIbHOCTH.

B xoxe moAroToBKM K MPAaKTUUECKUM 3aHSTHUSIM CIIEIYET MU3YYUTh KOHCHEKTHI JICKUUW, U
PEKOMEHI0BaHHYIO JINTEPATYPY, YUECTh PEKOMEHIalli1 IPEToaaBaTers.

Ha npakTudeckux 3aHATHSAX CTYIEHTHI PEIIAIOT 3a/1a4u MOJ PyKOBOJICTBOM IIPEMOaBaTEIIsI.
[TpakTHueckue 3aHATHSA TMOCBAIIEHBl M3YyUYEHUIO Hanbosee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLHUILTMHBI U CITYXKAT JJIs1 3aKPETUICHUSI U3YYEHHOTO0 MaTepHuaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemieHUM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKHUX MOJIOKEHUH M3ydyaeMoro Kypca. Eciau cTylIeHT BUIUT HECKOJIBKO IMyTeH perieHus,
TO OH JIOJDKEH CPaBHHUTHh WX WM BBIOpaTh CaMblii pallMOHANBHBIN. PemieHue 3amad ¥ mpuMepoB
clenyeT u3Nararb MOApPOOHO, BBIYMCIEHUS pacroyiaraTb B CTPOTOM TOPSAKE, OTAeNss
BCIIOMOTaTeNbHBIC BHIYMCIICHUSI OT OCHOBHBIX. [107ydeHHBIN OTBET ClIEAYeT MIPOBEPATH CIIOCOOaMU,
BBITEKAIONIMMH M3 CYyIIEeCTBa JaHHOW 3ajmauu. Pemenue 3amad ompenei€HHOro THUIA HYXHO
MPOJIOIHKATH IO MPHOOPETEHUS TBEPIBIX HABBIKOB B PEIICHUU.

[lo 3aBepiieHHIO U3yYEHHUS MOIYJS MpenoAaBaTelb MPOBOJUT KOHTPOJIbHYIO paboTy ¢
[EJTbI0 TPOBEPKH M OIICHKW 3HAHWW M YMEHUU CTYACHTOB. 3a/IaHUs KOHTPOJIBLHON PabOThI TOJKHBI
OBITH BBIMIOJIHEHBI aKKypaTHO, MOCJIEI0BaTEIbHO, 0OOCHOBAHUE PEIIEHUS U OTBET 00S3aTENIbHBI B
KOKIOM 3anaHud. [lpu BBIOJHEHUM KOHTPOJBHBIX pPabOT HE JOMYCKAeTCs WCIOJIb30BaHUE
MOOUJIBHBIX YCTPONCTB U FaKETOB.

[Ipy moAroToBKE K HMTOrOBOMY TECTUPOBAHUIO CTYJIEHT JOJHKEH MOBTOPHO HW3Y4YUTh
KOHCIEKThl JIEKIM W pPEKOMEHJOBAaHHYI0 OCHOBHYIO U JONOJHHUTEIBHYIO JIUTEpaTypy,
MPOCMOTPETh PEIICHUSI OCHOBHBIX 3a]a4, PEMIEHHBIX CAMOCTOSITEIbHO M Ha MPAKTHUYECKUX
3aHATHUAX, a TAK)KE COCTaBUTh MUChbMEHHBIE OTBETHI Ha BCE BOMPOCHI, BRBIHECEHHBIE Ha 3a4ET.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyemMoil KOMIIeTeH UK HaumenoBanme
P (WJIM ee 4acTH) OLICHOYHOI'0 CPeACTBA
Kontponbras padota 1 mo teme
2 OIIK-1 "uddepeHunanbHble HCUUCIICHUS
GYHKIMH OJTHOM MepeMEeHHON"
KonTpomnbHas pabota 2 o Teme
2 OIK-1 . P P .
@DYHKIINN HECKOJIBKUX MEPEMEHHBIX
KonTpomnbHas pabota 3 o Teme
2 OIIK-1 -OHTP pado :
Heonpenenennslii ”HTErpal.
KonTponpHas padora 4 o teme "
2 OIIK-1 POJIbHA pano )
OnpenenéHHblii HTHTErpal
2 OIIK-1 Bonpocsl k 3auéty NeNe 1-50
2 OIIK-1 Hrorosoe tecrupoBanue yepes LT

7.2. TunoBble 3aJaHUA WJIH MHBbIE MATEPHAJIbI, He00X0AUMBbIE IJIA TEKYLIEro KOHTPOJIsI

7.2.1. KourpoabHass padoora 1 no teme "/Inddepennuaianbanie ucuuciacHuss GyHkmuu

OJIHO¥i mepeMeHHou"

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

BapuanTt 1

1) y=

Haiitu nepByro npou3BOJHYIO OT CIEAYIOMUX (PYHKIUI:
2x  l+x+x’ _
1-x> 1-x+x""

2) y =x’sinx + 2x- cos’ x — 2sin x;

3)y=sin 2x- ctg% - CosX;

2

1

4) y=——;

)Y arctg2\/;
5)y=3x*Inx—-x%
6)y =’ + 2x + 2. e,
7)y = (cos x)*"%;

2
8)y=(Inx)"";
9) x=tgt,
y:cos2 .

10) x — y = arcsin x — arcsin y;

Bapuanr 2
Haiitu nepByro npou3BOJHYIO OT CIEAYIOMNX (PYHKIUI:

1) y=\/x+\/;+3\/;;

2) y=

4 .
3+4cosx’




3) Y= /52 ?
1-x°

4) y= ;
arccosx

5)y =loghx*

6) yzl_esin23x .x;
7) y=(sin x)°*%;

8) y=(14)"™ ;

X = arcsint;
9) ;
y=A1-t%;

10) x* —xy+y*=1.

Bapuanr 3
Haiitu mepByro mpou3BOJHYIO OT CIASAYIOMHX (PYHKITHI:

42
1) y:%—x)—x\/l+x;

2) y= %sin3 \/_—E\/sin5 X

3) y = sin(cos*(tg x3));

4) y= ‘/l—arcsing;

xS

5) y=In
)y X +2

3. X
6) y= ;
x+1

7) y=(Inx);
) y=(etg )™
9 {x = ctg(2e’> .

9

y=Intge'.
10) cos(xy) = ay;

Bapmuanr 4
Haiitu mepByto mpou3BOIHYIO OT CIAEAYIOMHX (PYHKITHI:

Dy=—2* 3B,
)y N2+ X *

2) y = (3 — 2sin x)*;
Igx—cigx

Hy="ron—=—;

)y \/g_\/;

4) y=arcsin’V1-x";

5) y = In sin®(3+x);
5

X
6)y=5In5- —;
)Y s

7) y=(1+x2)arccos x;
8) y=(1+x)%;



X = ln(l + tz) )
y=t—arcigt. ’
10) X*In(y*+1)=y; 1) 2y =1+x3?

9)

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas paGota 1 BBIMONHSAETCS CTyACHTAMH Ha MPAKTHYECKOM 3aHATUH 4, HA
BBITIOJIHEHHE PabOThl OTBOAUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCUTENIMU HMHGOpManuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4eOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMU).
3amnpenieHo nojab30BaThCsl MOOMIIBHBIMU YCTPOHCTBAMH U TaKeTaMu.

Kpurepum oueHku:

KonTtponsHas padora conepxut 10 3ananuii, kaxnoe 3aJaHue olleHuBaeTcs B 2,5 6aia.
2,5 GaJa BBICTABIISIETCS CTYACHTY, €CIIU 3a/1aHUE BBIIIOJIHEHO B ITOJIHOM 00BEME;

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHITIOIHEHO B 00BbEMe oT 80 % u BbIIIE;
1,5 Gania BeICTaBIIsI€TCS CTYACHTY, €CIIU 3aJjaHKe BBIIOJIHEHO B 00b&Me oT 60 % 10 79 %
1 Gasn BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHUe BBITIOJIHEHO B 00BEMe oT 40 % 110 59 %
0,5 Gamta BbICTaBIIAETCS CTYJAEHTY, €CIIU 3aJJaHUE BBINTOJIIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJabHas padoora 2 no teMe "OVHKIHYN HECKOJLKUX NepeMeHHbIX"
(naumenosanue 0YeHoUHo20 cpedcmea)

Tunossle npuMepsbl 3a1aHUH
Bapmuanr 1

1.Haiitn % 1 QYHKIHL: z =/ 2xy+y° +5
X

2.Haiitn ? st GyHKUUR: z = Cosz(x2 +y2)
Y

3

3. Haiitu U1t QyHKIMH Z = In (3 Y+ Zx).

ox*

4. Haiitn % U 2—2 i GyHKUMU arcsinxyz +2x—3y+4z=0.
X y

. d 2 2 .
5. Haiitn i s bysxkuan Z = e Y| rue x=sin’t, y=cos’t.
. dz dz _ _ X
6. Haiitn — u — st QyHKIUH Z = u’v? +u2V3,rne U=Xy V="
dx  dy Yy

7. BLIUMCIIUTE IIPHOIMKEHHO ¢ HOMOLIBIO AU depeHIaa BEIpakeHue /8,94 - (1,02)>" .

8. Hamucate ypaBHEHHME KacaTEIbHOM IIJIOCKOCTM M HOPM&IM K IIOBEPXHOCTH
2 2 2

X +2 +Z —1 Brouke MO(O; 0; 3).
4 4 9
9. Haiitu s3xcTpemMyMbl GQYHKIUHA Z = %x3 +% Y —dx+y.

y
10. Haiitn % s GyHKIUR: z = xe ™
X

Bapuanr 2



1.Haiitn % U1t QYHKIHANA: z = \/3x2y+y+1
X

2.Haiitn ? s yHKUUR: z = Sinz(x2 + y2)
Y

83
8x2 U1t QYHKIAK Z = ln(5x+y2).
X

3. Haiitn

4. Haiitn % u 2—2 nns GyHKIUM arccosxyz —2x° +2y—3z° =0.
X y

o d: 2 2 .
5. Haittu 7? g ysxmuu Z = In(x” + y7) | roe x=sin’t, y=cos’t.

d. d.
6. Haiitu d—z u d—z st QYHKIAN z=u’v? +u3v3,r;[e u=Inx, v=In(2x+3y).
x  dy

7. BoIaucauTh NpuOIMKEHHO ¢ TOMOIIbI0 Auddepennnana BeipakeHue + 4,04 (L0

8. Hammcate ypaBHEHHME KacaTelbHOW IUIOCKOCTM M HOPMalM K IIOBEPXHOCTH
2 2

2
x_+y—+Z—=1 B TOUKE MO(O;0;2).
9 9 4

9. Haiitu sxcTpemyMbl GyHKIMK z =X +12y> —12x — 48y +64.

. 0Oz . X
10. Hatitn ™ i QyHKUMH: z = xe*
X

Bapuant 3
1.Haiitn % st QYHKIHIL: z = 4/ 4xy” —x +2
X

2.Haiit o st GynKumii: z = Cos’ a
oy 2y

«/;-%—Zy

3

3. Haiitu > U QYHKIHMHK Z = e

Oyox

4. Haiitu % u 2—2 mns pynkiuy z° +2y° —3x—arctg xyz =0.
X Y

. d .
5. Hatitn ?j 1t QYHKIIAA  Z = %lxz + y2 , TIe x=sin’t, yZCOSZt.

d: d:
6. Haiitu d—Z u d—; Uit QYHKIIAA Z = u>v +u v? ,rme U =1gx v =cigxy.
X

7. BBIYHCITHTE IPUOIMKEHHO C MOMOIIBIO Auddeperimana Bppakenue 43,98 - (1,03)>° .

8. Hammcare ypaBHEHHME KacaTelbHOW IUIOCKOCTM M HOPMalM K IIOBEPXHOCTH
2 2

2
x_+y—+Z—=1 B TOUKE MO(O;3; 0).
4 9 4

9. Haiitu sxcTpemymbl GyHKIMK z =2x° +3)° —6x+12y+52.

X+yz

10. Haiitu % st QYHKIUAN: Z = xle
X

Bapmuanr 4

1.Haiitn % mns GyHKImiL: z =4/5x°y° +y -8
X



2.Haittn & nns pynkumii: z = Cos’ b
oy 2x
3
\/;-*-3)( )

3. Haiitu > U QYHKIHHU Z = e

OyOox

4. Haiitn % u Z—Z nns pyHKUMM arcctg xyz —3x> —y* +2z=0.
X y

. d . .
5. Haiitn i 11 QYHKIUKA  z = sin(x? + y%), rme x=sin’t, y=cos2t.

. dz dz X 2
6.HaI/ITI/Id— n_ s GyHKIAN z=u’v +u VZ,FI[e uzey, v=e"
X 'y

4,01
(1,92)% +(3,08)

8. Hammcare ypaBHeHHME KacaTelbHOM IUIOCKOCTH W HOpPMajid K TMOBEPXHOCTH

2 2 2
X Y 1% 1 Brouke MO(O; 2; O).
9 4 4

7. Beraucnuth npuOINKEHHO ¢ TOMOIIBIO aud epeHiinana BeIpaKeHUe

3 67

9. HaiiTi SKcTpeMyMbl QYHKIME z = —2x° + L vy +12x—4y - <

10. Haittu % it QyHKOUN: z = (xz +y2)1n(x2 +y2)
X

Kparkoe onucanue u perjiaMeHT BBITIOJTHEHHS
KonrponbHast paGora 2 BBINOJHIETCS CTYyJCHTAMU Ha MPAKTUYECKOM 3aHATUH 7, Ha
BBINTOJIHEHUE Pa0OTHI OTBOAMTCS 2 4yaca. [Ipu BBITOTTHEHHH KOHTPOJIBHOM paObOTHI CTYEHTH MOTYT
NOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHaaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMU ITOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

Kontponbras padota conepxxut 10 3aganuii, Kaxaoe 3alanue olleHuBaeTcs B 2,5 Oaia.
2,5 Garuta BBICTABIICTCS CTYJCHTY, €CIIU 3aJJaHHE BBITIOJIHEHO B ITOJIHOM 00BEME;

2 Oayta BBICTABIIICTCS CTYACHTY, €CITU 3aJlaHHe BBHITTOTHEHO B 00bEMe 0T 80 % u BhIIIIE;
1,5 Gasna BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUe BBITOIHEHO B 00BEMe oT 60 % 110 79 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CIIU 3aJ]laHre BBITTOTHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BBICTaBIISCTCS CTYJCHTY, €CIIM 3aJJaHUE BBITOJIHEHO B 00bEMe oT 20 % 1o 39 %
(0 6amIoB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoabHas padota 3 no teme "HeonpeneaeHunlii narerpasa’

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

BapuanTt 1
Haiitu HeompeaeleHHbIe HHTErPalbl

1. I(l - 2x)3dx

5 xdx
Shrer



3. I«/ coS x sin xdx

4. J.ln; X dx
dx
5'I2x+3

Bapmuanr 2
HaiiTn HeonpeaeneHHbIE HHTETPaIb

1. J(3x + S)Za’x
2. Ix%/l —x*dx
3. J.sinx%/ cos’ x dx

4. J-arctgx
1+x°

dx
> J‘3x—1

Bapuant 3
Haiitu HeomnpeaeleHHbIe HHTErPalbl

i J~cosxdx
' 3/sin x
5 _[ lnx
dx
3'sz—1

22
4. J.xe dx
5. jxsin(2x2 +£jdx
3

Bapuant 4
Haiitu HeompeaeleHHbIe HHTErPalbl

1. I(Zx—5)4dx

xdx
[
3. J-sinxdx

\/COSX

arcsm x
S e

=

dx
5'I3—4x

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS
KontponbHas pabota 3 BBINOJHSAETCS CTYJAEHTAMHU HAa TPAKTHYECKOM 3aHATHU 12, Ha
BBITOJIHEHHE PaOOThl OTBOAMUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTH MOTYT




MOJIb30BAaThCs OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATUH, CHOPABOYHBIMH MaTepHaIaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMHU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3aaHni, KaXKI0€ 3aJaHNE OLICHUBAETCS B 5 0aJIOB.
2,5 Garuta BBICTABIICTCS CTYJCHTY, €CIIU 3aJJaHKE BBITIOJIIHEHO B IMMOJIHOM 00BEME;

2 Oayta BBICTABIIICTCS CTYACHTY, €CITU 3aJlaHNe BBHITTOTHEHO B 00bEMe 0T 80 % 1 BhIIIIE;
1,5 Gasuna BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUe BBIOIHEHO B 00BEMe oT 60 % 110 79 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CIIU 3aJlaHre BBITTOTHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BeICTaBIIICTCS CTYJCHTY, €CIIM 3aJJaHUE BBITOJIHEHO B 00bEMe oT 20 % 1m0 39 %
(0 6amIoB BBICTABIIACTCS CTYJCHTY, €CIIU 33aJIaHHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KouTpoJjabnHas padora 4 no teme ""OnpeneeHuniii narerpaa’

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

BapuanTt 1

1. Beruncnute mionaab GUrypsl, orpaHiueHHON rpadukamMu QyHKIHUA y =+/x —2 , x=6.

2. Beruncauts ;yMHY AyTH KpuBou r=3sin@, 0<p< /3.

3. Beruucnute 006EM Tena, 00pa30BaHHOTO BpalleHHEM (DUTYpBI, OTpaHUUYEeHHON Trpaduxkamu
dbyHKIMA y=3sinx, y=sin x BOKpyT ocu OX.

4. HaiiTu CTaTUCTUYECKH MOMEHT OJHOPOJHOW IUIACTHHKH (p=1), OTrpaHUYEHHOM

. |x=3cost
rpaduxkamMu QyHKIHIA Ssing’ y=0 oTHOCHTENBHO Ocu OX.
y =2sin

5. UeMy paBeH mnyTh, NPOUIEHHBIA TOYKOW, NBHKYILIECUCS MPAMOJIUHEHHO CO CKOPOCTBHIO
v(t): 142t (m/c), 3a nepBble 5 CeKyH.

Bapuanm 2
x=+2cos t,y=2

1. BeruucnuTh miomans GUrypsl, orpaHuueHHON rpadukamMu GyHKIUN
y= 2\/§Sint(y > 2)

2. BBIUUCIUTH JUIMHY OyTH KpUBOH r=2cos @, 0<@p<7/4.

3. Beruuciute 00bEM Tena, 00pa3oBaHHOrO BpalleHHEM (DUTYpBI, OTpaHUUYEeHHON rpaduxkamu
byHKIHA y=co0s X, y=c0s X BOKpyT ocu OX.

4. HaiiTu cTaTHCTUYECKUH MOMEHT OJHOPOJHOW IUIACTUHKU (p=1), OTrpaHUYEHHOM
rpadukamu GyHKIM y=In x, y=2In x orHOCHUTENHHO Ocu OX

5. Teno MBHKETCS MPAMONMHEHHO cO cKOpocThio V()= te™ m/c. HaiiTi myTh, MpoiineHHbIT
TEJIOM 32 NIEPBBIE 3 CEKYH/IBI.

Bapuant 3

1. BeI4ucIuTh TII0MaAb GUIyphl, OrpaHHdeHHOM rpadgukamu GyHKuui y=(x-2)°, y=4x-8.

3p

. w T V4
2. BBIYHCITUTD [UTMHY IyTH KPUBOH 7 =3e * | Y <p< bR

3. BbIuHCIUTh 00HEM Tella, OrPaHHUYEHHOTO TOBEPXHOCTAMU z=x>+4)7%, z=2.
4. HailiTu CTaTUCTUYECKUA MOMEHT OJHOPOJHOW TUTACTHMHKU (0=1), OrpaHHUYCHHOU

rpadukamu GyHKIHIA ¥ = x4/9 — x>, y=0, (0<x<3).



5. OnpenenuTth 1aBIeHUE BOJbl HA BEPTUKAIbHBIN IPSIMOYTOJIBHBIN 1III03 ¢ OCHOBaHHEM 10m
Y BBICOTOU 6. OIIPEJENNUTD TAK)KE NABJICHUE HA HIKHIOIO MTOJIOBUHY LIUTIO3A.

Bapuant 4

1. Beruncnuth miomans GuUrypsl, orpaHndeHHONW rpaduxamu GyHKIUE y =x+/9—x , y=0,
(0=x3).

. . V4 V4
2. BeruncnuTh JuHY AyTd KpUBOU 7=1-sing, Y <p< rE

3. Berancnuth 00bEM Tena, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUICHHON TpaduKaMu
dynkumit y=- x*+5x, y=0 Bokpyr ocu OX.

4. HaiiTu CTaTUCTUYECKUA MOMEHT OJHOPOJHOW TUTACTHHKU (0=1), OrpaHHUYCHHOU
2 2

. X
rpadukamMu GyHKIIANA %4_7 =1, 0<x<2, 0<y<3 otHOCcuTEnbHO ocu OX.

5. Beraucauth paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh, YTOOBI BBIKAYaTh BOAY W3 KOTJIA
nonycdepudeckoit popmsl, uMmeroriero paauyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KontponbHas pabota 4 BBITIONHSIETCS CTyJCHTaMH Ha TPAKTHYECKOM 3aHATUM 17, Ha
BBITOJIHEHHE paOOThl OTBOAUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYEHTHI MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCUTENAMU HH(GOpManuy (KOHCHEKTaMH JIEKIMH M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSIMHU).
3amnperieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TraKeTaMu.

Kpurepum oueHku:

KonTponbHas pabota coaepkut 5 3aJaHuid, KaXXJ10€ 3aJaH1e OLIEHUBAETCS B 5 OaIOB.
5 6ayu10B BBICTABIISAETCS CTYJCHTY, €CJIM 3aJJaHHUE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 Gaa BBICTABIISIETCS CTY/ICHTY, €CIU 3a/1aHUe BBITIOJTHEHO B 00bEMe oT 80 % u BbIIIE;
3 Gasa BBICTABISIETCS CTYIEHTY, €CIIH 3a/laHue BIMOJIHEHO B 00bEMe oT 60 % 110 79 %
2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BHIIOIHEHO B 00BEMe oT 40 % 110 59 %
1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 33JaHKe BBIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTupoBanue
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsbI 3a1aHUM

Moayas 5. Iuddepenuunaibubie HcUucaeHUs1 PYHKIMUA OAHON MepeMeHHOI
. ' i
1. Hadigure ), ecim y = (cos x)™"*....

sinx

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

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

2. IlpousBoaHast pyHKIUH ) = atctgx—_i paBHa ...
X+

3 4

(x+1) Xt +1

2
1
41 ﬂ;2+lj 2h2+1) 2 -1




3. IlpousBoHast BToporo nopsiaka GyHkuuu y = Sin(4x2 - 1) paBHa ...
S[C 05[4_1:2 - 1:] — 8x? 5'111[4_3.:2 - 1)) S(cr;:s(—*h.:2 - lJ +8x° si:n(il::c2 - 1]]
chos[—'lxz - 1) — 64x? sin[—'lxz - 1J

4. KacatenbHas K rpaduKy QYHKIMH 06pasyeT ¢ ockio Ox yroi, pasHslii 45° B Touke ...

1 2 3 4
(1;5) (1;7) (-1;11) (0,5;5)
5. Hakmonnas acummtora rpaduka GQyHkun | (x) =Xx+e " 3amaercs YpaBHEHUEM BH]IA ...
1 2 3 4
y=Xx,IpH y=-x, pu y=x, npu y=-x, pH
X —> +00 X —> +00 X —> —0 X —> —0
6. luddepeninan GpyHkuuu y = 4 paBeH ...
1 2 3 4
4% 1n4-(2x g zx—nd 47 Ty —x)( 4 " 1n4q- (x4
) 4l : :
In4

7. MatepuanbHas TOYKa JBHKETCA MPSIMOJIMHEWHO MO 3aKOHY. Torga yCKOpEeHHE TOYKU B
MOMCHT

BPEMEHH PaBHO ...
Orser:
8. [Ipon3BogHas GyHKIMKM Y = 2043 paBHa ...
x> =2x+2
1 2 3 4
-T7x+9

g —
CAxm —x-1 24x? —2x+2 3x -1

7 3 e
Tl sl | W

9. YpaBHeHHE KacaTelbHOW K rpaduky QyHKOuH f (x): —x’ +3x* —2x+1 B ero Touke ¢
a0crmccolt X, =2 uMeeT BU] ...

1 2 3
yv=-2xt5 ;

4
y=2x-3

v

v=-2x-3 v=2x+5

.2
x=2sin"t
10. ®dynkums 3ajaHa B NapaMETPUUECKOM BHJIE { . Torma nmpousBoaHast EepBOTo

y=6cos’ t
nopsiika GYHKIUK 110 IEPEMEHHOM X WMEET BUJI ...

1 2 3 4
o 9 2 2
- —cost —cost - Ocos™t
2 2 Ocost 2sint

1 V4
11. Haumenbiee 3HaueHne GyHKIuu f (x) = Ex +cosx Ha OTpe3Ke [— ; 7Z':| PaBHO ...

1 2 | 3 | 4




sz _3 Ty z z
12 2 2 4 2
1
12. BeprukanbHas acumnTora rpadpuka QyHKIuu f (x) = /x -e*** sanaercs YpaBHEHUEM
BUAAa ...
1 2 3 4
x=1 x=-4 x=4 x =0
13. ITpousBoanas GyHkuun x°—xy +3)° =1 pasHa ...
1 2 3 4
) _2x-y /_XTY /_2x+y ) _2x—y
= y = = =
x=2y x=2y x=2y x+2y
x=igt,
14. ®yHKMs 337aHa B [1apaMETPUUYECKOM BUIE B 1 . Torma mpousBomHas BTOPOro
cost
nopsika GYHKIUYU M0 NEPEMEHHON X HMEeT BUJ ...
1 2 3 4
)// =cos’t )// =cos’t )// =cos ’t )// =cos’t
. ctgx—1
15.Beranciure, ucnonb3ys npasuio Jlonurans lim —=
x_,% sin4x
Orser:
Moayab 6. OyHKIUN HECKOJIbKHUX MepPeMeHHbIX
ou
1. YacTHast mpou3BoIHAS 8_ GYHKIIMA UMEET BHUJ ...
X
2 3 4
7 2
2:{}-‘3+2 3:{“}-‘3—2}’2+ X—y° 2:{}-‘3+z+8
2
2. YacTHas MPOM3BO/IHAS BTOPOIO MOPAAKA — (DYHKIMH UMEET BUII ...
X
1 2 3 4
2 _x+ 2 _xy+l i (v — p
yre?! x“e” xy(xy +1) yle®!
oz y
3. YacTHast npou3BOIHAS 6_ byHKIMHM z = arccos— WMEET BH]I ...
y X
1 2 3 4
1 1 ¥ X
2 2 2 2 2 2 2 2
- X —y X+4/x" — ¥ X" —v

4. YactHas npou3BOHAs BTOPOTO MOPsIIKa

2

2

byHKIUU z = ln(2x +3 y) MMEET BUJI

1

2

3 |

4




9 4 6 1

) ) 2.‘::+33|:2 2.‘s:+3}'2
( )

(2x +3y)°

(2x +3y)°

5. lonuwiii tuddepennman GyHKIuN z = 4% ymeer BUX ...

dz = 4% 7 1n4-((2x - 3y )dx — 3x¢ dz = 4% 7% ((2x = 3y )dx — 3xdy)

-

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

6. UacTHast npou3BoOIHAS 2—2 byHKIMM z = cos(2x — 3xy) UMEET BUTI ...
)y

3xsin(2x —3xy) - (2-3y)sin(2x - 3xp)

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

0z
7. HacTHasi npou3BOIHAS 8_ GyHKIUU z =4/2xy + y2 +5 uMmeer BUJ ...
X

1

2

3

4

X

N2xy+ > +5

2y

N2xy+ P +5

Y

N2xy+ > +5

Y

2{2xy+y* +5

8. HacTHast npou3BOIHASI BTOPOTO MOPSAKA

2

VOX

2
byHKIMH Z = (x2 + yz) AMEET BUIL..

1

2

3

4

12x* +4y°

4x° +12y°

8xy

4x

9. YactHas mpou3BOAHASI BTOPOTO MOPsIKa

2

byakuuu y =In NE'S +y2 AMeEET BULL. ..

ox?
1 2 3 1
yz _x? ~ 2xy x2 _yz 2y
(2 +5°) (24 22) (* +)2f N

10. YactHas npousBoiHasi BTOPOTo MOPSAKa

2

z
yskmuu y = InJx* + y*> umeer Bu. ..
X

1 2 3 4
yz —x2 _ 2xy xz _y2 2x
(x2 +yz)2 (x2 +J/2)2 (x2 +y2)2 \/xz -i-y2

11. YacTHas npon3BoIHAsE BTOPOTO MOPsIKA

2

z byukuun y =In+/x* + y*> umeer Bu. ..
Y

1 2 3 4
V- 2w Xy’ _x
(x2 +y2)2 (x2 +J/2)2 (x2 +y2)2 w/xz +y2




12. YactHas npous3BoiHas BTOPOTo MOpsAKa

2

z
byukuun y = In+/x* + y®> umeer Bu. ..

oy*
1 2 3 4
yz _ 52 j 2xy 2 _yz 2x
<x2 + y2)2 (x2 + y2)2 (x2 +y2)2 X' +y°

0z
13. YacTHas npou3BoIHAs x byakumun arcsinxyz +2x —3y +4z =0 umeer Buf...
X

;o xy+1/1—x2y222 _

Z, = ’
yz+\/1—x2yzz2

X

xy+4 l—xzyzzz_
yz+2\/1—x2yzz2 ’

!
z =

xy — 41+ x°y%z* )
yz—2\/1+x2y222 ’

’_
z, =

, _xy+4 l—xzyzzz.
’ yz+2\/1—x2y222’

z

14. YactHas nnpousBoiHas Z—Z bynkuuu arcsinxyz +2x —3y +4z =0 umeer BuA...
y

!
z =

xy+ 441+ x7y° 2
)62—3\/1+)c2yzz2

Z' =

Xy +44J1-x7y*z?
xz—3\/1—x2yzz2

!

’
z =

Xy + 441+ xy° 2
)62—3\/1+)c2yzz2

z

, xyt+4 1-x%y°z?
g )cz—3\/1—xzyzz2

du
15. YacTHas mpou3BoIHAS 7 byHKIMHA U = ln(x2 + y2 ) 20e x=t, y= t* UMeer BULL. ..
t

1 2 3 4
21+ 202 in(t)- 61° 1 2+
1+ e L+
Monayas 7.
HeonpenejieHHbI HHTErPaL.
Vx-2f
1. MHOXecTBO NepBOOOpPa3HBIX GYyHKIUU [ (x) = UMEET BUJ ...
X
x —8+/x + 4ln|x|+ C x+8J/x +4hq+C
_ 3
x—4-fx +4hfx]+C v 2 +amf+C
arccos® 2x
2. MHOEeCTBO MEePBOOOPA3HBIX PYHKIHH [ (x) = ————— uMeeT BUJ ...
V1—4x?
1 2 3 4
1 1 1 1
—Earccc:sa 2x Earcc:::53 2x+ —garccc:s?’ 2x garccns?’ 2x+

3. MHOeCTBO IEpBOOOPA3HBIX (PYHKLIUU UMEET BHL ...




1

2

3

4

g

X (2ln2x-1)
o (2In2x-1)

.
X (21n2x +1)
T (2ln2x+1)

%(xlnzx - 1)+

e

7
2 2
3 [ln_x 1]+(

4. MHOXecTBO NepBo0Opa3HbIX GYHKIMU f (x) =

1

“ o ¢ uMeeT BUJ ...
X~ —6x
1 2 3 4
1, [3x—2 1, [3x—2 1 3x 1 3x
—In +C —In +C —In +C —In +(
6 3x 3 3x 6 [3x—2 3 |3x—2
5. MHOeCTBO TIEpBOOOPaA3HbIX QYHKIIUU [ (x)x—+1 MMEET BH/]I
1 1 : 1 1 :
—;ﬂl—ExE-l—Farcsmﬁx+C ;"-I']._EIE —|—Farcsmqﬁx+(j‘
1 5 1 . 1 51 .
— = +1-2x" ———aresin /2x +C —~/1-2x* ———aresin /2x+C
2 2 2 J2
Sin2x
6. MHOeCTBO IepBOOOPa3HbIX GyHKIUU [ (x) = 3—2 UMeeT BUJI ...
+cos” x
1 2 3 4

2
- 2+J3+tcos™ x

2
23+ cos” x +{

.
—+3+tcos x4+

43 +cc::s2 x+C

7. MHOXECTBO MepBOOOPa3HBIX (DYHKIIMU UMEET BUT ...

2 2
gxzf—x2+6ﬁ+c §x2ﬁ+x2+6«j§+c
5 2 2 5 2 2
SETAX—x +3x+C SETNx X +6./x+C
8. MHOeCTBO IepBOOOPA3HBIX PYHKIUU [ (x) = fﬂizf UMEET BUJ ...
+4x
1 2 3 4
1 25 1 2 4arr:a.‘g22‘c+c L 2
;arcrg 2x+C 5 arctg” 2x + ( . Earcrg x+C
9. MHO»XeCTBO IEPBOOOPA3HBIX (PYHKITUHU HMMEET BUT ...
1 2 3 4
x il il l
33 (x-3)+C e}(x-1)+C 3¢} (x+3)+C e(x+1)+C
10. MHOXecTBO 1epBO0Opa3HBIX HYHKIIUA UMEET BH] ...
1 2 3 4
/6 6 x /6 6 x -6 /6| /6 /|
—arctg —arctg — —arctg — — —arctg —
6 3 2 3 6 3 2 3




11. MHOXecTBO 1epBo0Opa3HbIX HYHKIIUA UMEET BH] ...

1

2

3

4

%arcsin(&x—l éarcsin(Bx—l

—larcsin(Sx— —larcsin(Bx—
3 9

. 3 2
12. MHOX€eCTBO MepBOOOpasHbIX QYHKIMH | (x) =sin” X-coS” X WMeEeT BH]I ...

3

5 1
—cos  x——cos” x+C

1 -
Zcos x——cos  x+C

1
—cu::sEI’ x—cosx+C

1 ;
—cu::sJ' x+C

13. MHOXeCTBO 1epBOOOpa3HBIX (YHKIIMH HMEET

BHULI ...

—wM—xz +33rcsin§+(j‘

s

".Jl'q-_xz +33rcsin§+€

e

. X
— 4—.1:E —3arcsm ;+C

e

. X
é‘r—x2 —Barcsm;—kC

e

X
14. MHOX€ECTBO ITEpBOOOPA3HBIX Ky flx)= UMEET BU]I ...
pBOOGD byn f(x) m
1 2 3 4
L 2 1 2 L 2 —ect {]+3‘€2]+
——crgll+3x —etglte3® M —aglieadd e gil+3x7,
6 6 ' 6 '
15. Cpenu HIDKENEPEUHUCICHHBIX BBIPAKEHHUI BEIOEPUTE BEPHBIE. ..
a-1
I.Ju“du=u +c a#-1
a-—1
du u
2. =lInltg| —+— | +¢
J.cosu g[Z 4)
du u
3. =Initg—|+c
J.sinu & 2

1 . u
=—arcsin—+c¢

4jd—u
' Na'-u® @ a

du
5'-[sinzu

=—cigu+c

Monayab 8. OnpeneneHHbI HHTErpaJ

1. J11s1 onipeielIeHHOT0 MHTETpaJia CIIPaBeJINBO PABEHCTRBO ...

&,
Ead
I
[
O ey, O | H
o4




2
.2 X
2. OnpeieneHHbII HHTErpa _[Sln 5 PpaBeH ...
2
1 2 3
0

-1

ko |

|
-
i
(NN

3. Ilnomane ¢urypsl, n300paXKeHHOW Ha PHCYHKE paBHA

1 2 3 4
38 70 4510 -4 2(10./10 - 27)
3 3 3 3

2x-x*
4. 3HayeHue ONPEAEICHHOT0 HHTErpajia J.e dx
-1
1 2 3

Bl | P | T

5. OnpenesieHHbIN UHTETpal  PaBEH ...

MIPUHAJICKUT TPOMEXKYTKY ...

1 2 3 4
1 1 1 1
4 6 8 3

6. Ilnomans GUrypsl, OorpaHMYeHHOI mapabonoii y = —x” +4x+5 u ockio Ox, paBHa

1 2 3 4
36 38 92 122
3 3

7. ®ynkuus y=f (x) 3aJlaHa ¥ HempepblBHA Ha BceW YHUCIOBOM mMpsMOM, a u b —
JIEUCTBUTEIIbHBIC YKCIIA. TOoraa BEpHO YTBEPKACHUE ...




f(x) = if(XMx - ] ok

b4

Ly e e | Ly Me— O

a+4

Flpde= ] 7l

43 b
4a a

8. OnpeneneHHblil HHTErpai

L
9

™ cosNx
=5

paBeH ...

1

2

)

NE]

3
3
2

9. Ilmomanp ¢urypsl,

M300paKeHHOU

Ha PpUCYHKE

paBHa

y=—x'+x+12

I VX
2
1 2 3 4
275 5 135 70
6
10. HecoOCTBEHHBIN HHTETpAT ...
1 2 3 4
paBeH 3 paBeH - 3 PacXOIUTHCS paseH 1
(9} ‘ %
11. TIlnomans ¢urypsl, u300pa)keHHOH Ha PUCYHKE )= 2?4454 PABHA
0 x
1 2 3 4
20 28
6 7 — —
3 3




1
4

12. OnpeneneHHbIN HHTErpal J-x sin 2xdx paBeH ...
0

W
N

2
1 2-o
4

13. O6beM Tena, MOMYYEHHOTO BpamleHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TpareruH,
OrPaHHYEHHOM THHUAME Y =x", X=4 paBeH ...

1 2 3 4

60 32z T 4

14. O0beM Tena, MOMYYEHHOTO BpalieHHeM BOKpyr ocu Oy KpHBOJIMHEHHOW Tpameruu,
OrpaHHYEeHHOM MuHuAME > = 4x”, ) =2 paBeH ...

1 2 3 4

4 2r 3x T

15. JlnvHa 1yru KpUBOM  OT TOUYKHU 0(0;0) 10 TOYKH B(4,'8) paBHa ...

1 2 3 4

Shoo-1)|  Shodive) S0v2-1) Slvz+)

KpaTkoe onucanue u perjiaMeHT BbIINOJIHEHHS
HroroBoe TectupoBaHue mno aucuuiuinHe "Bpicias marematuka 2" BBICTaBJISIETCS B
pacnicanuu Ha 17 Hexmene W nmpoxoauT 4epe3 LleHTp TecTupoBaHWsS B KOMIBIOTEPHOM Kiacce
obmero nmocrynma. Ha Ttect orBomutrcs | wac. [lpu BBIMONHEHWH TecTa CTYACHTHI MOTYT
M0JIb30BATHCS TOJIBKO KalIbKYJISTOpaMH, MPU 3TOM HE JIOMYCKAETCs HCIIONb30BaHHE KaKHUX-JTHOO
CIIPABOYHBIX MATEPHAIIOB, KOHCIIEKTOB JICKIIUN M MPAKTUYECKUX 3aHATUN, MOOMIIBHBIX YCTPOUCTB,
ra/I’KeToB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxkaoe 3ananue omneHruBaercs B 10 6amios.
10 6ay1oB BHICTABJISETCS CTYICHTY 3a MPABWIbHBINA OTBET Ha 3aJjaHUE,

(0 GayIOB BBICTABISETCS CTYACHTY, €CIM OTBET Ha 3aaHUE HEMPABHUIILHBIMH.




7.3. OueHovHble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMS

JUCIUIITHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne .
' Bomnpocsl k 3auéry
1 | Yto Takoe npousBoaHast GyHkimHU. KakoB ee reoMeTprUecKuil CMBICI.
) [Ipon3BogHass CyMMBI, TTPOMU3BEIEHHUS, YacTHOTO ABYX GyHKui. [Ipom3BoaHas CIOKHOM
¢dynkuuu. [Ipumep.
3 [TabGaura mpou3BOAHBIX OCHOBHBIX DJICMEHTAPHBIX (DYHKITHI.
Urto Takoe muddepennman Gynkiun. ®opmyna ero Beraucienus. Tabnuma nuddepeHimanon
4 |ocHOBHBIX. 3meMeHTapHbIX (yHKIMi HMcenons3zoBanune auddepennnana B mpuOIMIKEHHBIX|
BbIUMCIEHUIX. [Ipumep.
5 |IlpousBoanble u qudQepeHranb BHICIINUX MOPSIKOB.
6 HeoOxomumble W JTOCTATOYHBIC YCJIOBHSI BO3pacTaHusi W YObIBaHUS au(depeHIInpyeMon
byHKINN.
7 Uto Takoe »HkcTpeMyMbl (min u max) ¢yHKnud. KakoBbl HEOOXOIUMBIE YCIOBHUS
CYILIECTBOBAHMS 3KCTPEMYMA.
8 |JlocraTo4Hble yClIOBHE CYyNIECTBOBAHHS Min U max.
9 [Teopemsl Pous, Jlarpanska, Komm.
10 [[TpaBuiia JlonuTas pacKpbITUsl HEONIPEAEIEHHOCTEN
1 Dopmynsl Teitmopa u Makmopena mis yHKIuu f(X) ¥ X UCHOIB30BAaHUE ISl BEIYMCICHUN
BHaYeHUH (YHKINU C 3aJaHHON TOYHOCTBIO.
12 [lonsiTe BBIMYKJIOCTH W BOTHYTOCTH Tpaduka QyHkuumu B Touke. HeoOxomumbie u
TOCTaTOYHBIE YCIOBHUS BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIHUU B TOUKE.
13 [Touku neperuda rpaduka GpyHKIMU. YCI0BHE CYIIECTBOBAHUS TOUYEK Meperuoa.
14 AcumnToThl Tpaduka ¢GyHknuu. BepTtukanmbHpie acumnToThl. [Ipumep. HakmonHbIe
ACUMIITOTBI, KaK ux HaiTu. [Ipumep.
15 |late onpenenenre GyHKIIMU ABYX, TPEX, n MepeMeHHbIX. [IpuMepsl.
Uro Ha3piBalOT O00JAcCTbIO oOmpenesieHuss (YHKIMM HECKONBbKHX MepeMeHHbIX. Kax
16 [reoMeTpHuYECKH MOXKHO MPEACTaBUTH 00JIACTh OMpe/esieHns PYHKIMU IBYX MepeMeHHBIX. YTo
siBIIsieTCs TpaKOoM (DYHKITMH JIBYX NEPEMEHHBIX U KaK €ro MOCTPOUTb.
17 Uro HaspIBaeTCs YAaCTHBIM INPHUPAIICHUEM M YaCTHOM MPOU3BOJHON (YHKIIUH HECKOJIBKHX|
nepeMmeHHbIX. Kak HaxonsT yacTHbie mpousBoHble. [Ipumep.
UTo Ha3bIBAIOT MOJIHBIM MPHUPAIICHUEM U MOJHBIM IuddepeHinaniom GyHKIUN HECKOJIbKHX|
18 [mepemennbix. @opMyiia st BEIYUCICHHS TToJHOTO nuddepennuana. Mcrnons30Banue MogHOTO)
i depennmana s npubIMKeHHBIX BerunciaeHui. [Ipumep.
19 |[YacTHbIC MPOU3BOIHBIE OT CIOKHON (DYHKIIMH HECKOJIbKUX MIEPEMECHHBIX.
20 [YacTHble MPOU3BOAHBIC OT ()YHKIIMK HECKOJIBKUX NEPEMEHHBIX, 33/1aHHON HESIBHO.
21 [HactHble npousBoaHble BeicMX nopsakoB @HII. CmenanHbple TPOU3BOIHBIE U UX CBOMCTBO.
22 |Inddepennuanst Beiciux mopsiakoB OHII.
23 |KacarenpHas NIOCKOCTh U HOPMaJlb K IOBEPXHOCTH.
24 UTo HaA3bIBAIOT TOUYKON MakcuMyMa (MHHHUMYMa) (YHKIIUU HECKOJIBKUX MepeMeHHbIX. KakoBbl
HE00XO0/IMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCHMyMa M MUHUMYMa.
75 JlocTaTouHble  yCIOBHS CYWECTBOBaHAA MHHHMYMa M  MaKkCHMyma GYHKIIUU  IBYX
[epEeMEHHBIX B CTAI[MIOHAPHON TOUKE.
26 'Y cnoBHbI skcTpeMyM. MHoxxurenu Jlarpanyka. @ynkuus Jlarpanka. Kak HaliTH yCIIOBHBIN
PKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpa3Has 1 HeoNpeAeIeHHBIH HHTerpal 11t GpyHkiuu f(x). [Ipumepsr.

28

CBoOlicTBa HEONIPEIETIEHHBIX MHTErPAJIOB.

29

TaGymira HeONIpEeACICHHBIX HHTETPAJIOB.

30

uTerpupoBanmne 3aMmeHol nepeMenHoil. [Tpumep.

31

WuTerpuposanue no yactsm. [lpumep. Kakue nHTerpansl BBIYUCISIFOTCS 3TUM METOIOM.

32

[Ipocreitmue npodu 1,2,3,4-oro Tuna, UHTErpupoBanue apoodei 1,2,3 tuma.

33

MHTerpupoBanue parloHaNbHBIX (QYHKIUH. (IPEACTAaBICHUU HENPaBHIBHOW ApOOHOA
palMoOHAIBHON (DYHKIMM B BUAE CyMMbl MHOTOWIEHA U MPABMIBHON JPOOHO-pALlMOHAIBHOM
(GyHKLIMU; TeopemMa O MPEACTAaBICHUU MPaBWIBHOW JPOOHO-pAIlMOHAIBHONW (YHKLIUU B BUIE
CYMMBI IPOCTEHIIHNX poOeit).

34

HTerpripoBaHre TPUTOHOMETPUIECKUX () YHKITHA.

35

MHuTerpupoBanue UppaMoHAIbHBIX (QYHKIUH.

36

UTOo HA3BIBAIOT MHTETPATBHON CyMMO# (GyHKIMH 3adaHHOW Ha oTpe3ke? Kak ee cocTaBHTh.
[Tpumep.

37

Uto Takoe onpeaeneHHbli nHTerpain? KakoB ero reoMmeTpu4eckuii CMbICH?

38

CBOICTBA ONPEICICHHOr0 HHTErpasa.

39

[Ipon3BoHAs OT ONPENEIEHHOIO MHTErpajla N0 BepxHeMy mpeneny. CBs3b ONpeaeneHHOro
MHTErpajia ¥ IePBOOOPa3HON OT MOAMHTETPATHLHON (PYHKITHH.

40

Dopmyna Herorona-JIeliOHMIa 1T BBIYMCICHHS OIPENEIIEHHOIO MHTErpajia U YCIOBHE ee
MCII0JIb30BaHUS

41

3aMeHa NEpEMEHHON B ONPEIETIEHHOM MHTETpaJIe.

42

M HTErpupOBaHKE 110 YaCTSIM B ONPEIEICHHOM UHTETpase

43

Brruncnenue roiomaaed IUIOCKUX (GUTYyp B MPSAMOYTOJbHBIX KOOpJIMHATaX C IOMOIIBIO
ONpeIeTICHHOTO UHTErpasa.

44

BrrauciieHne mionaan ceKTopa B MOJSIPHON CHCTEME KOOPIMHAT

45

BpluncieHue JIMHBL 1YY KPUBOU B IPSIMOYT'OJIBHOM CUCTEME KOOPAMHAT.

46

Brrancienne oo0bema Tea 1Mo MmiIomaisaM MONEPEUHbIX CEUCHUN

47

Brramncienne o0bema Tena BpaleHus ¢ TOMOIIBIO ONPEICJICHHOTO HHTErpasa

48

H€CO6CTBGHHBIG I/IHTGI‘paJII:I C 66CKOHG‘IHBIMI/I npez[enaMH. KaKI/Ie N3 HHUX HA3BIBAIOT]
CXOASUIMMHUCSH, Kakue pacxoasummucs’? [Ipumepsl.

49

HecoOcTBeHHBIE MHTErpabl OT (PYHKIIMHM, UMEIOIEH pa3pbiB 20ro pona. Kakue mHTErpaibl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIUMUCS ?

50

[Tpu3HaKK CXOIMMOCTHM HECOOCTBEHHBIX WHTErPalOB ¢ OECKOHEYHBIMH MpeaeaMu U

HECOOCTBEHHBIX MHTETPaJIoB OT QYHKIMI, UMEIOIINX pa3pbIBbl 20T0 poaa

7.3.2. Kputepun u HOPpMbI OLEHKH

Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepnu u HOpMbI OLEHKH

2 HAKOIIUTCIIbHOMY «3auTCHO»

Crynent nabpan 40 u 6omee
0aJIJIOB, paCCYNTAHHBIX 110
¢dopmyie: (Cymma 6amuioB 1mo
BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
MPEAYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs HA

2.

3auér (1o

pEUTHHTY)




Cemectp

dopma
NMPOBeIeHUs
MPOMEeKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4TCHO»

Crynent HaOpan menee 40
0aJI0B, PACCYNTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOIPHUITHSIM,
MPEIyCMOTPEHHBIM B Kypce +
PE3yIbTaThl UTOTOBOTO
TECTHPOBaHUS ), pa3IeIEHHAs Ha
2.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0eceYeHre JUCHMIITIMHBI

8.1. O0s13aTesnbHaAA TUTEpPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arnaBue (3aroJjioBoK)

Tun (yuyeOHUK, yueOHOE
nocooue, yaeoOHo-
MeToauYecKoe nmocoomue,
NPaKTHKYM, Ap.)

I'ox n3nanus

KoauuecTBO B
HAY4YHOH
ounodanorTexe /
HaunmenoBanne 96C

Iunayes B.C.

Bricmas matemaruka : yueoHuk / B.C.
IIInmnaues. — Mocksa : MH®PA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
3neKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

Y4yeOHuK

2019

9bC
“ZNANIUM.COM”

PxeBckuii C.B.

Bricmias maremaruka : yueOnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Bricmiee
obpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekct : anexTpoHHsbIA. - URL:
https://new.znanium.com/document?id=337
456

YuyeOHukK

2018

ObC
“ZNANIUM.COM”

Hanunos FO.M.,
Kypbenko JL.H.,
HuxonoBaI'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JI.H. , HuxonoBoii I'.A. .

Maremaruka : yue6. mocooue /

FO.M. lanunos, JI.H. Xyp6enko,

I''A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; mon pen. JI.H. XKyp6enko,

I'.A. HuxonoBoit. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpwuar). - TekcT : AJIEKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

VYy4ebHOe mocodue

2019

9bC
“ZNANIUM.COM”

HertsipeBa O.M.,
Kypb6enko JL.H.,

Maremaruka B mprMepax ¥ 3aj1a4ax : y4eo.
nocobue / O.M. Jlertsipesa, JI.H.

VYy4ebHOe mocodue

2019

9bC
“ZNANIUM.COM”




Tun (yuyeOHHK, yueOHOE

KoanuyecTBO B

Ne nocodue, yuedHo- HAYYHOI
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ounoaunorexe /
NPaKTHKYM, Ap.) HaumenoBanue 3b6C
Hukonosa I'.A., Kypbenxo, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c¢. — (Bniciiee
oOpa3oBanue: bakanaBpuar). - TekcT :
3neKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIUTEPATYPa
Tun (yueOHunk, yuedHoe KO‘HH%CTEO i
Ne nocodoue, yue0Ho- HayHHoH
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauoreke /
n/n MeToauUYecKoe nmocooue,
NpaKTHIYM, 2p.) HaumeHoBaHue
IbC
1 | Ky3neuos JL.A. COOpHHUK 3a1aHUI 11O BBICIICH MaTeMaTHKe. VYuebHoe nmocobue 2015 OBC
Tumnoseie pacueTs : yaeOHOE Tocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texcr :
AJIEKTPOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nmarta
obpamenus: 25.10.2019). — Pexum
JIOCTyMA: JIsl aBTOPH3. MOJIb30BaTeNel
2 | ®umunosa E.E., CepreeBa Maremaruka: YueOnoe nocodue / E.E. YuebHoe mocobue 2015 ObC
11.B., Cnoboxackast M.H. ®dununosa, /[.B. Cepreena, “ZNANIUM.CO
M1.H.Cnoboxackas - Bonorma: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekTpoHHsbIi. - URL:




Tun (yueOHunk, yuedHoe

KoanuecTBO B

Ne nocooue, y4eoHoO- HaysHou
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus oudauorexe /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumenoBanue
p ’ 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Beiciast matemaruka. HYacts 1 : yaeOHoe VYuebHoe nmocobue 2016 3BC
I'. M., Muxanesa M. M. [u | moco6ue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii henepanbHbIi
yausepcureT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcT :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOImoTeyHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPU3UP. TIOJIb30BaTENEH




JOAaHHBIX. —

8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [DnekTpoHHBII pecypc|

Philadelphia:  ClarivateAnalitics,

: MyJIBTHANCIUIUTMHAPHAS pedepaTuBHAs 0aza

2016~ . — Pexum  Jocryna

apps.webofknowledge.com. — 3ari. ¢ sxpana. — f3. pyc., aHr.
- Scopus [DnexTpoHHBINA pecypc] : pedeparuBHas 6a3a manHbix. — Netherlands: Elsevier,

2004— . — PexxuM gocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

- Elibrary [OnektponHsbIil pecypc] : HayuHas 31eKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [DnextpoHHbIi pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyma : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHTJI.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJJIEKIHS 3JEKTPOHHBIX KHUT H3/aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arj. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnekTpoHHBI pecypc]

AJIEKTPOHHAsT HWH(OpMaIus

apXuB Hay4YHBIX

xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3arm.
¢ KpaHa. — 3. pyc., aHTIIL.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne PexkBHU3HTHI 10r0oBOpa
HaunmenoBanue I1O A N P
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PaATOPHii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1Jisl IPOBEACHHUS
. IlepeyeHb OCHOBHOTO 000PYAOBAHMA
n/m | NpakTU4ecKUuX U Ja00paTOPHbIX 3aHATHM,
MOMEIIEeHUM JJI1 CAMOCTOATEILHOI
padoThl 00yyarommxcs (HoMep ayaAuTOPUM)
VYuebnas aymutopuss ans  npoBeaeHus | CTOIbl yYeHHYECKHE JBYXMECTHBIE U
3aHATUN  JICKIMOHHOTO  THUMA.  Y4eOHas | TpeXMeCTHbIE (MOHOOJIOKH) ,CTOJI
ayIATOpUs  JUI1  IPOBENCHMS  3aHATHUH | IPENOAaBaTEIbCKUM, CTyI
CEMHHApPCKOro Tumna. YuyeOHas ayIuTopus /Ui | IPEnoJaBaTeNbCcKuil, J0CKa ayIuTopHas
| | KYPCOBOrO MpOEKTHPOBAHNA (BBITIOSTHEHUS | (MEIOBas)
KYpPCOBBIX PaboT). YueOHas ayauTopust IJis
MPOBCACHUA TI'PYHIIOBBIX U MHAWBUAYAJIbHBIX
KOHCYNbTAllui. Yd4eOHas ayauTopust Jyist
IMPOBCACHUA 3aHATHHI TCKYIICTO KOHTPOJIA U
npomexxyrounou arrecranuu (I'-440)
VYuebnas aymutopuss ans  nposeaenus | Cton [IPENOAABATEIbCKUN. Cromnbl
3aHATUH  CEeMHHAPCKOTO THmMa. Y4eOHas | yueHW4Yeckne (HauepTaTelbHbIC) , CTYIIb,
ayUTOpHUs Il KypCOBOT'O IPOEKTUPOBAHMS | TOCKA ayJUTOpHAas (MeIoBast)
2 | (BBIMOJTHEHUS KYpPCOBBIX pPaboT). YdeOHas

ayIUTOpHsl ISl TPOBEACHUSI TPYIIOBBIX U
WHJIMBUIYAIbHBIX KOHCYJNbTAIlUK. YdeOHas
ayUTOpUsl  JJI1  TIPOBEJCHMS  3aHATUU




n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U
Ap. 00bEKTOB /1Jisl IPOBeIeHUs
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMelIeHU IJIfl CAMOCTOATEILHOM
padoThl o0yuawmuxcst (HOMep ayAUTOPHM)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

TEKYIIEr0 KOHTPOJISI MW MPOMEKYTOYHON
arrectaruu (I'-405)

[Tomerenne mis CaMOCTOSITEIBHOM PabOTHI
crynentoB (I'-401)

Cromnbl YUEHUYECKHE, CTYJbs

yuenndeckue, [IK ¢ BbIxogoM B ceTb
Nutepner
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