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YTBEPXIEHO

Ha 3acenannu xadenper  "Bricmias MaremMaTnka u MaTeMaTH4decKoe oOpazoBanue"

(mpotokomn 3acenanus Ne 7 ot «21» ¢espains 2018 r.)



1. esab ocBOeHUS TUCHMIIIHMHBI

Lens ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOIB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS U JUCIMILIMHAX
€CTECTBEHHOTO COJICpKaHMsI, MPUOOPETCHHE TEOPETUYECKUX 3HAHWA 10 OCHOBHBIM pa3jeliaM
JUCIHUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANTLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3YYEHHUIO TEX pa3elioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTPeOOBATHCS TOMOJHUTENHLHO B MPAKTUYECKOW M HCCIENOBATENbCKON pabote;
dbopMUpPOBaHHE  MAaTEMaTUYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecro nucuumiauHbl B cTpykrype OIIOIT BO

JIMCiunauHel M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oaszupyercs JaHHas JUCIUTIINHA!
«Bricmrag maremaTtuka 1».

I[I/ICI_[I/IHJII/IHBI W IPaKTUKU, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI HGO6XO,Z[I/IMO KaK
npenmectByromee:  «Bpicmas  marematuka  3», «@usumkay, «TeopeTHyeckue - OCHOBBI

SJICKTPOTCXHUKWY).

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

DopmupyeMBbIe H
KOHTpPOJIMpyeMble
KOMMETEeHIIHN
(K01 1 HANMEHOBAHUE)

OIIK-3. Cnocoben

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHITH i
(Ko 1 HAaUMEHOBAHME)

I[nanupyemsble pe3yJibTaThl
00yueHus

OIIK-3.2 [Tpumenser 3HaTh:

HCCIIEI0BAHUSA [IPU
pelieHu
npodeccHoHATBEHBIX
3a1a4

IIPUMEHSATH MaTeMaTHIEeCKHil armapar 1. OcHOBHBIE IOHATHSA MATEMATHKH,
COOTBETCTBYIOIIUIL nubepeHIHaIbHOrO 1 METO/IbI PEIICHH 334, a TAKKe UX
¢busuxo- MHTErPaIbHOTO HedrcIeHnst | TPHIIOKCHHS B IPO(ECCHOHATBHBIX
MaTeMaTU4YeCKUi YHKLMH OIHOI IMCUUIIIMHAX, METO/BI COOpa aHaIn3a
anrnapar, MeTOJbI [IEPEMEHHOI TeopuH 1 00paboTKU UH(POPMAIHH.

aHaJn3a u ()YHKIHH HECKOIBKAX 2. MeToibl peleHnss MaTeEMaTHIECKUX
MOJIETTMPOBaHMS, [IePEMEHHbIX, TCOPHH 3a/1a4 J10 YUCIOBOTIO MK IPYTOro
TEOPETUYECKOT0 U DYHKLUH KOMILIEKCHOTO TpeGyeMoro pe3yibrara (rpaduka,
OKCIIEPUMEHTANBHOTO | [1epeMEHHOrO (GOpMyJIBI H T.II.)

3. OcHoBbI AU} PepeHIPOBaHUS U
WHTETPUPOBaHUS PYHKITUNA OTHOU U
HECKOJIbKUX MEPEMEHHBIX, TEOPUU
(GYHKIHH KOMIUIEKCHOTO
NIEPEMEHHOTO.

YMeTs:

1. Pemmats TUIIOBEIC MaTeMaTHYECKHE
3aJ1a49u

2. CaMOCTOSITENEHO MaTeMaTHICCKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYYHbIC 33]J1a4H,
MPOBOJIUTH CTPOTUE MATEMATUUECKUE
paccykJIeHHUs.

3. OnepupoBaTh a0OCTPAKTHBIMHU
00BEKTaMH ¥ KOPPEKTHO HCITOIH30BATh
MAaTEeMaTUYECKUE MOHSITHUSI CUMBOJIMKY




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMITeTeHIM
(Koa 1 HAMMEHOBaHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

IUTSL BBIPKEHHS KOJTMYECTBEHHBIX H
KaueCTBEHHBIX OTHOIIEHUN OOHEKTOB.
4. IlepeBOaUTHh MHAKEHEPHBIE 32141 C
OIMHCATENHHOTO S3bIKA Ha SI3BIK
MaTeMaTHKH, IPUMEHSATh METOIbI
MaTEeMaTHYECKOTr0 aHaJIU3a IS
peIIeHHsI HHKCHEPHBIX 33124

5. OnepupoBaTh ¢ KOMIUJIEKCHBIMU
yuciamu, nudepeHImpoBaTh
(GYHKIIUU OJTHOU U HECKOJIBKHX
MIEPEMEHHBIX, KOMILICKCHOTO
MEPEMEHHOTO0, TU(PEepeHITNPOBATh U
MHTETPUPOBATH PYHKITUH OTHOM
NEepEeMEHHON U (PyHKIHH
KOMILUIEKCHOTO IEPEMEHHOTO.

Baaners:

1. MeTomaMu MaTeMaTUYECKOTr'O
OTHMCAHUs TUTIOBBIX 3a/1a4 U
MHTEPIIPETAIMH [TOJTyY€HHOTO
pe3ynbrara.

2. CriocobamMu HaTrIAIHOTO
rpauuecKoro rnpeacTaBIeHUs
PE3yNbTaTOB HCCIIEI0BAHUS.

3. HaBblkamu nnpuMeHeHus
COBPEMEHHOT0 MaTeMaTH4eCKOIo
WHCTPYMEHTAPUS JJIs PEIICHUS
MaTeMaTHYeCKUX 3a7au

4. MareMaTH4eCKOM JIOTUKOM,
HE0O0X0o MO 111 HopMUpOBaHUS
CYKJEHUHU 110 COOTBETCTBYIOIIUM
po¢eCCHOHAIBHBIM MTpo0IeMaM




4. CTpyKTYypa M coeprKaHue TUCHUIINHbBI

®opMbl TEKYyILLEro

B . HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTnr (y4eOHoii paboThI) q. (HauMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 5. Jlek 1 3agauu, IPUBOIAIINE K TOHATHIO 2 2 -
JluddepennnanbHbIe IIPOU3BOJHOMN, IIpaBUiIa
VCUMCIICHHS nuddepeHnrpoBanus GyHKITUN
(byHKIIHM OTHON
[EPEMEHHOMN
Monayins 5. Cp [TponsBoaHbIe PYHKITNI IBHOM, 2 28 -
JluddepenunanbHbIe HESIBHOM, 3a/1aHHOM NMapaMeTPUYECKH.
CUMCIICHHS Huddepennman, npubInKeHHBIC
(byHKIIHM OTHON Bbluncienus. [Ipasuia Jlonurans.
MepEeMEHHOMN
Monayinsb 5. Ip 1 Haxosxnenne npon3BoiHON QyHKITHH, 2 2 -
JluddepennnanbHbIe 3a/laHHBIX SIBHO, HESBHO,
CUHUCTICHUS napamerpudecku. Jlorapudmuueckoe
(byHKITHM OTHON muddepeHIIpoBaHNE
MepeMEHHOMN
Monyns 5. Jlek 2 [Tonstue muddepennnana GyHKIum. 2 2 -
JluddepenunanbHbIe [Ipon3BoiHbIE BBICIINX MOPSIAKOB.
VCUNCIICHHS Juddepennmanbl BEICIIUX TOPSIKOB.
(byHKIMU OTHOM
MepeMEHHOMN
Monayins 5. IIp 2 Haxoxnenue BTOpoii U BhIIIIE 2 2 -
JluddepennnanbHbIe IPOM3BOIHBIX (PYHKIUH, 3aJaHHBIX SBHO,
MCUHUCTICHUS HESIBHO, TapaMeTPUYECKHU.

(byHKUIMU OTHOM

MepEeMEHHOMN




DopMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 5. Jlek 3 [Tpumenenue muddepenmnmana k 2 2 -
JluddepennnanbHbIe npuOIMKEHHBIM BbruucieHusM. [IpaBuna
VCUMCIICHUS Jlonurasns.
(byHKUIMU OHOM
[epEeMEHHOMN
Monyns 5. IIp 3 Brruucnienue GpyHKIuii ¢ moMoIbio 2 2 -
JuddepennmanpabIe nuddepennuan. Beraucienne npeaenos,
MCUHCTICHUS UCTIONB3YS MpaBuiia Jlomurans.
(byHKIIMHM OTHON
[IEPEMEHHOMN
Moayins 5. Jlek 4 UccnenoBanue GyHKIMN MpU TOMOIIH 2 2 -
JluddepennnanbHbIe IIPOU3BOIHOM.
CUHUCTICHUS
(byHKUIMU OTHOM
[epEeMEHHOMN
Mopyns 5. IIp 4 KonTponpHas padota 1 mo Teme 2 2 25 - KonTponpHas padora 1
JuddepennmanpabIe "Tud pepeHnranbHbIe UCYUCIICHUS 10 TeME
MCUHUCIICHUS ¢GyHKUIMU OHOM epeMeHHon" "uddepenunanbuble
(G YHKIIUH OJTHOM MCUYNCIICHUS (YHKITUN
[IEPEMEHHOMN 0JIHOI nepeMeHHOoN"
Mopyns 6. Jlek 5 [Toustue @HII. YacTHble TpOU3BOAHBIE 2 2 -
DyHKIIUN u auddepeHnnanbl mepBoro MopsaKa
HECKOJIBKUX
MepPEeMEHHBIX
Mopyns 6. Cp DYHKIIUY HECKOJIBKUX IEPEMEHHBIX. 2 28 -
DyHKIIUN [TpousBoaubIe U TUdPepeHITHAll.
HECKOJIbKUX [TpuGnuxEHHBIC BHIYNCICHUS.

MECPEMCHHBIX

KacaTrenpHast 1 HOpMab.




®opMbl TEKYyILEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTnr (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayinsb 6. IIp 5 YacTHble TPOU3BOAHBIE U 2 2 -
DYHKIUI Qg depeHImaIb IepBOro MopsaKa.
HECKOJBKUX HuddepennmpoBanne HESIBHOM
[1EPEMEHHBIX byHKINN.
Monyis 6. Jlex 6 [TpouzBonHbIe U MU HepeHIaTbI 2 2 -
DyHKIUU BbICcIINX NopsakoB OHIIT
HECKOJIBKUX
MepEeMEHHBIX
Monyis 6. Ilp 6 IIpousBoausie Beicux nopsaxkos GHII. 2 2 -
DyHKIIUN [Tpumenenue nonmHoro nuddepenHmana K
HECKOJIBKUX NPUOIKEHHBIM BBIYHCIICHUSM
MepPEeMEHHBIX
Monyis 6. Jlex 7 KacarenbHast I10cKOCTh U HOpMaJb K 2 2 -
DyHKIUU noBepxHoctu. Jkctpemym OHII,
HECKOJIBKUX HEOOXO/IMMBIE M JOCTATOUYHbIE YCIOBHUS.
MepPEeMEHHBIX
Mopyns 6. Ip 7 KonTponbHas pabota 2 o Teme 2 2 25 - KonTponbHas padbota 2
DyHKIUU "®YHKIIMHA HECKOJIBKUX MEPEMEHHBIX " 1Mo TeMe "D yHKIuU
HECKOJIBKUX HECKOJIBKUX
[MePEMEHHBIX MepeMEeHHbIX"
Mopyns 7. Jlek 8 IlonsiTHE HEONIPENEIEHHOTO NHTErPaIa. 2 2 -
HeonpeneneHHblii HenocpencrBeHHOE HHTETPUPOBAHUE.
WHTETpaJl. WHTerpupoBanue 1o yacTsam
OnpeeneHHbIN

MHTErpall




®opMbl TEKYyILEr0

MHTETpal

B . HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTnr (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 7. IIp 8 Brrunciienue HeonpeneaéHHbIX 2 2 -
Heonpenenennsiit WHTErPajoB METOAOM
MHTErpaJl. HEIOCPEICTBEHHOIO UHTETPUPOBAHUS U
OnpeneneHHbIin METOJIOM MOABENECHUS 0]
WHTETpal nuddepenmman
Mopnyns 7. Jlex 9 HHTerpupoBanue TPUTOHOMETPUYECKUX 2 2 -
HeonpeneneHHblii dbynakuumii. UaTerpripOoBanne
MHTErpall. parMoOHaNbHBIX QYHKINHI U Ipo0eit
OrnpenesneHHbIn
MHTErpaj
Monayns 7. Cp HeonpeneneHnublii UHTErpal. 2 27,75 -
Heomnpenenennslii Onpenenennbiil uHTErpai. Mx
WHTErpaJl. BBIYKCIICHHE METOJAaMU MTOABEACHUS T10]1
OrnpenesieHHbIN muddepeHman, moacTaHOBKH, IO
MHTETpal gacTsiM. HecoOCTBEHHBIN HHTETpAT.
Monayns 7. IIp 9 Brrunciienue HeonpeneaéHHbIX 2 2 -
Heonpenenennslii MHTETPAJIOB I10 YaCTAM
WHTErPaJL.
OrnpenesieHHbIN
MHTErpajl
Monayns 7. Jlex 10 [ToHsiTHE OIIPEAECIEHHOTO UHTETpala. 2 2 -
Heomnpenenennslii ®opmyna HetoTona-JleitOnuma.
WHTETpall. NHuTerpupoBanmne noAcTaHOBKOIM,
OnpeneneHHbIin WHTETPUPOBAHUE T10 YACTIM




DopMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 7. ITp 10 Brruncienue onpeaenéHHbIX 2 2 -
Heonpenenennspiit WHTErPAOB.
WHTErpaJl.
OrnpenesieHHbIN
MHTErpajl
Monyns 7. Jlex 11 HecoOcTBeHHBIE HHTETPAIIBI € 2 2 -
HeonpeneneHHblii OCCKOHEYHBIMH TPE/ICTaMHU.
MHTETpaJl. I'eomeTpuueckne NpuI0KeHUs
OnpeeneHHbIN onpeAesIEHHOrO UHTErpaja
MHTErpaj
Monyns 7. IIp 11 Brruncnenue HecOOCTBEHHOTO 2 2 -
HeonpeneneHHblii MHTerpajna. Beruucinenue miomaaen
MHTErpall. IUIOCKUX (UTYP B IEKAPTOBBIX
OnpeeneHHbIN KOOpIMHATax. Berarciienne 00beMOB Tel
MHTErpa 0 TUIOIIA/ISIM MapalIeIbHBIX CEUCHU I
Monayins 7. Jlek 12 Du3nYeCcKue MPUI0KEHUS 2 2 -
Heomnpenenennslii OIIPENEIEHHOTO UHTErpana. Berancienue
WHTErpaJl. 00BEMOB TeJ BpaleHUSI.
OrnpenesieHHbIN
MHTErpaJl
Monyinsb 7. Ilp 12 KonTtponpHas padora 3 o teme 2 2 25 - KonTponbHas padora 3
HeonpeneneHHblii "HeonpenenéHuplii HTErpal. 10 TEME
MHTErPaJL Onpenenénuplii uHTErpan” "Heonpenenénuslii
OnpeeneHHbIN MHTETpall.
MHTErpall OnpenenéHHbII

nHTerpan'




Bun

DopMbl TEKYyILLEr0

. HanmeHnoBaHnMe TeM 3aHATHI Oobem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 8. Teopusa |Jlek 13 [ToHsITHE KOMIUIEKCHOTO YHCIIA. 2 2 -
byHKIIUN JleficTBHS HaJl KOMILJICKCHBIMH YHCIaMHU
KOMILJIEKCHOTO
[EePEMEHHOTO
Mognyns 8. Teopus |Cp KomirekcHble unciia, ASHCTBUS Ha, 2 28 -
byHKIIUN HUMU. OYHKIUS KOMILUIEKCHOTO
KOMIIJIEKCHOTO MEPEMEHHOT0. AHATUTHYECKHE (DYHKIINU.
[IEPEMEHHOTO YcnoBus Ditnepa-/lanambepa.
Mopyns 8. Teopust |IIp 13 JlelicTBus Ha/l KOMILJIEKCHBIMU YUCIIAMU. 2 2 -
byHKIIUN Moy 1 apryMeHT uucia
KOMILJIEKCHOTO
[EPEMEHHOTO
Monyinsb 8. Teopus |Jlek 14 [TonATHE PYHKIUU KOMIUIEKCHOTO 2 2 -
byHKIIUN nepeMmeHHoro. [Ipeaen u HenmpepbIBHOCTD
KOMILJIEKCHOTO ¢byHku. OCHOBHBIC JIEMEHTAPHbBIE
[EPEMEHHOTO (GYHKIIMN KOMILIEKCHOTO TIEPEMEHHOTO.
Mognyns 8. Teopus |IIp 14 OcHOBHBIE 3JIeMEHTapHbIE QYHKIIUH 2 2 -
byHKIIUN KOMIUIEKCHOTO NTEPEMEHHOTO.
KOMIIJIEKCHOTO
[EepEMEHHOTO
Monyns 8. Teopust |Jlek 15 HuddepenunpoBanre GyHKIIN 2 2 -
byHKIIUN KOMIUIEKCHOTO NTEPEMEHHOTO.
KOMILJIEKCHOTO
EePEMEHHOTO
Monynsb 8. Teopus |IIp 15 JuddepenunpoBanue GpyHKIHH 2 2 -
byHKIIUN KOMIUIEKCHOTO MTEPEMEHHOT0. Y CIIOBHS
KOMIUIEKCHOTO Diinepa-Jlanambepa. AHATUTHYIECKUE

MEPEMEHHOTO

byHKIUHA




®opMbl TEKYyILEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 8. Teopus |Jlek 16 HNHuTterpupoBanne GpyHKIIUN 2 2 -
byHKIIUN KOMILJIEKCHOTO MIEPEMEHHOTO
KOMILJIEKCHOTO
[1EPEMEHHOTO
Moayns 8. Teopus |IIp 16 HNuTerpupoBanne GpyHKIIUN 2 2 -
byHKIIUN KOMILJIEKCHOTO MIEPEMEHHOTO
KOMIIJIEKCHOTO
[1EPEMEHHOTO
Mopyns 8. Teopust |Jlex 17 Hrorosoe nosropenue 2 2 -
byHKIUHA
KOMILJIEKCHOTO
[EPEMEHHOTO
Mopyns 8. Teopust |IIp 17 KonTponpHas pabota 4 o teme "Teopust 2 2 25 - KonTponbHas pabora 4
byHKIUHA (GYHKIIMA KOMIUIEKCHOTO TIEpeMEHHOTO" o Teme "Teopus
KOMILJIEKCHOTO (YHKITNN KOMILIEKCHOTO
[MEPEMEHHOTO [epeMEHHOro"

Tect Hrorosoe tectuposanue yepe3 LT 2 2 100 - TecrupoBanue

ITA [TpomexxyTounas arrectamus (3a4€T Mo 2 0,25 -

HAKOIUTEIbHOMY PEUTHHTY)
Hroro:; 180 100

Cxema pacuera UTOrOBOIo HaJjjia
(CymmMa OansioB 1o BceM y4eOHBIM MEPOTIPUATHSAM, IPEAYCMOTPEHHBIM B Kypce + pe3ysbTaThl UTOTOBOTO TECTUPOBAHUS), pa3ieiEHHas Ha 2.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nucuumune "Briciias maTeMaTuka 2" UCHOIb3YIOTCS:

TEXHOJIOTHSI MOAYIBHOTO 1 0JI0YHO-MOIYJIBHOTO 00y4eHUS (comepkaHue yaeOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAIBHOTO YCBOCHHS, COITPOBOXKIAETCS 00513aTeTbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pa3BUBAIONIETO OOyueHUs (TPOBEICHHUE JIEKIMA, MPAKTHYCCKUX 3aHSTHH,
KOHTPOJIbHBIX paloT, 3a4éTa);

TexHojorus nuddepeHippoBaHHOro 00ydeHus (MpeuIararoTcs 3aIaHus Pa3IMuyHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHUM, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOT'O KOHTPOJISI 3HAHUN YYaITUXCS).

6. MeTtonuyeckue YKa3aHUsA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTelb U3JiaraeT OCHOBHBIC, HANOO0JIEe CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOIro 3aHATUS U
YKa3aHUS JUISI BRITIOJTHEHUS] CAMOCTOSTETbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI oO0ydarolieMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpaimias BHUMaHHEe Ha (DOPMYIHPOBKH, PACKPBIBAIOLIUE COJCpKAHHE
n3ydaeMou nuciuIuHbl "Beiciias matemaTtuka 2". YKenaTeabHO OCTaBIATh B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBIX JeNaTh MOMETKH, MOTYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenbHasi paboTa CTYJIEHTOB SIBIISIETCS Ba)XKHBIM BHJIOM YY€OHOUW JEATEIHHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpHU
METOJIMYECKOM PYKOBOJCTBE MPEMO/IaBaTeNsI, HO 0€3 ero HEMOCPEJACTBEHHOTO YUaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJISI, CAMOYTIPABIICHUSI U CTAHOBUTCS aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
JESITEIbHOCTH.

B xoae moAroToBKM K MPaKTUUECKUM 3aHATHUSIM CIIEIYET MU3YYUTh KOHCHEKTHI JICKUIUU, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha npakTudeckux 3aHSATHSAX CTYIEHTHI PEIIAIOT 3a/1a4M MOJ PyKOBOJICTBOM IIPEMOaBaTEIIsI.
[TpakTHueckue 3aHATHSA MOCBALIEHBl M3YUYEHUIO Hanbojiee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLUILIIMHBI U CITYXKAT JJIs1 3aKPETUICHUSI U3YYEHHOTO MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
matepuan. Ilpu pemeHUM 3amad HY)KHO OOOCHOBATh KaXKABIA OTall pEIICHUS, WCXOAS U3
TEOPETUUECKHX MOJO0KEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOpATh CaMblil pallMOHAIbHBINA. Perienne 3a1ad U mpuMepoB ClIeyeT
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTh B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelIbHbIE
BBIUMCJICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET CIeAYyEeT MPOBEPSITh CIIOCOOAMU, BEITEKAIOITIMH U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
nproOpeTeHNus TBEPBIX HABBIKOB B PEIICHUU.

[To 3aBepiIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIBbHYIO PabOTY C LIETBI0
MPOBEPKU U OIICHKU 3HAHUW U YMEHUH CTYJIEHTOB. 3aJlaHUs KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJTHEHBI aKKYPATHO, NOCIE0BATEIbHO, 0O0CHOBAHUE PEILIEHUSI U OTBET 0053aTeIbHBI B KaXKI0OM
3ananuud. [lpyu BBHIMOTHEHHH KOHTPOJBHBIX pPAaOOT HE OMYCKAeTCs HCIOIb30BaHHWE MOOMIBHBIX
YCTPOMCTB U TraJI’)KETOB.

[Ipy noAaroToBKe K HMTOrOBOMY TECTUPOBAHUIO CTYJIEHT JOJDKEH IOBTOPHO HW3YYUTh
KOHCIEKTHI JIEKIUIl 1 PeKOMEHJOBAHHYIO OCHOBHYIO U JOIMOJIHUTENbHYIO JINTEPATYpPy, IPOCMOTPETH
pelIeHus: OCHOBHBIX 3a/lay, PEIIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATUSIX, a TaKKe
COCTaBUTbh MUCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OuneHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpyemMoii KOMIIeTeH U HaumeHoBaHue
(WJIH ee 4acTH) OLICHOYHOI'0 CPeACTBA
KoHnTtponbhas padora 1 mo teme
2 OIIK-3.2 "uddepeHunanbHbIe HCUNUCICHUS
(GyHKIMH OJTHOM MepeMeHHON "
) OIK-3.2 . KonTtponbHas padora 2 o teme .
ODYHKIMH HECKOJIBKUX NEPEMEHHbIX
KonTtponbHas padora 3 o teme
2 OIIK-3.2 "HeomnpeneneHHblil HTErpal.
OnpenenéHHblil uHTErpan”
) OIK-3.2 KontponbHas padota 4 o Teme "Teopn:t
(YHKINU KOMITJIEKCHOTO IIEPEMEHHOTO
2 OIIK-3.2 Bonpocs! k 3auéty NeNe 1-56
2 OIIK-3.2 Hrorosoe tectuposanue yepe3 LT

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepHAJIbl, HeO0X0AMMBIe VIl TEKYIEero KOHTPOJIst

7.2.1. KouTpoJabHas padora 1 mo reme

" TnddepennyaabHbIe HCUHCAeHNS] PYHKIIMY OXHOM nepeMeHHon"

(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHU

Bapmuanr 1
Haiitu mepByto mpou3BOIHYIO OT CAEAYIOMHX (DYHKITHI:
1y y= 2x N 1+ x+x° .
YIS T1xex
2)y =x° sinx + 2x-cos® x — 2sin x;

3) y =sin 2x- ctg% - cos’x;

1
Dy arctgzx/; ’
5)y =3x’-Inx—x3;
6)y=(x"+2x+2)P3 e’
7)y = (cos x)*";

x4

8)y= (Inx)"";
9) {x:tgt; ;

y:cos2 .

10) x —y = arcsin x — arcsin y;

Bapmuanr 2
Haiitu mepByto mpou3BOIHYIO OT CASAYIOMHX (DYHKITHI:

1) y:\/x+\/;+§/;;




2) y= ;
)y 3+4cosx
tox

3) - 3g 2 ’
X
1-x?
4) y= ;
arccos x

5)y=loglx%

6) yzl_esin23x X
7) y=(sin x)****;

8) y=(1b)™

) X = arcsint;
9 ;
y=A1=1

10) x> —xy+*=1.

Bapuant 3

Haiit nepByro npou3BOJHYIO OT CIEAYIOMNX (YHKIUI:
2

1)y=(f;x3)—x\/1+x;

2) y :%sin3\/_—%\/sin5 X

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

4) y zwfl—arcsing ;

5

X
5) y=In ;
)y X +2
3x .x3
6) y= ;
x+1
7) y= (1nx)x3 ;
8) y=(ctg x)*"* ; u
9 X = ctg(Ze’) :
y=Intge'.

10) cos(xy) = ay;

BapuanT 4
Haiitu nepByro npou3BOIHYIO OT CIEAYIOMNX (PYHKIUI:

D y=—"* B,
)y V2 +x° }

2) y = (3 — 2sin x)*;
Igx—ctgx

3) y="a>—;

)y \/g_\/;

4) y=arcsin’ V1-x" ;

5) y = In sin®(3+x);
5

6)y=5xln5—x?;
7) y:(1_|_x2)arccos x;




8) y=(1+x)%;

9) len(1+t2> ;
y=t—arcigt.
10) x*In(3*+1)=y; 1) 2y =—1+x%7?

Kparkoe onucanue u perjiaMeHT BbITOJTHEHHS
KonrponbsHast pabora 1 BBINONHSETCS CTyJEHTaMH Ha NPAKTUUYECKOM 3aHATHH 4, Ha
BBITTOJIHEHHE paOOTHI OTBOAMTCS 2 4yaca. [Ipy BBITOTHEHHH KOHTPOJIBHOM paObOTHI CTYEHTH MOTYT
MOJIb30BAThC OYMaKHBIMU HOCUTENISIMH HH(oOpMaIuu (KOHCTIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CHOPABOYHBIMU MaTepHalaMH, Y4eOHUKAMH, Y4EOHO-METOAMYECKUMU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHnTtponbHas padota conepxxut 10 3aganuii, Ka)xa0e 3alanue oleHuBaeTcs B 2,5 Oasa.
2,5 Garuta BBICTABIIICTCS CTYJCHTY, €CIIU 3aJJaHKE BBITIOJIHEHO B IMOJIHOM 00BEME;

2 Oayta BBICTABIIIETCS CTYACHTY, €CITU 3aJlaHue BBITTOTHEHO B 00bEMe oT 80 % u BhIIIIE;
1,5 Gasuta BeICTABISIETCSl CTYACHTY, €CIIU 3a/laHUe BBITIOIHEHO B 00BEMe oT 60 % 110 79 %
1 Gasut BBICTABIISICTCS CTYACHTY, €CIIU 3aJ]laHne BBITTOTHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BBICTABIIIETCS CTYJCHTY, €CIIU 3aJJaHUe BBITOJIHEHO B 00bEéMe oT 20 % 1m0 39 %
(0 6ayIOB BBICTABIIACTCS CTYJEHTY, €CITU 3aJIaHHE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJsabnHas padora 2 no treme "OVHKIHHN HECKOJLKUX TepeMeHHbIX "
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

TunoBble npuMepsbI 3aJaHUI
BapuanTt 1

1.Haiitn % st QyHKIHI: Z = 2xy+y° +5
X

2.Haiitn ? st QYHKIUAN: Z = Cosz(x2 + yz)
y

3
3. Haiitu @}sz st QyHKIHMA z = In (3y2 + 2x).
08

4. Haittn % 51 % st GyHKIMU arcsin xyz +2x—3y+4z=0.

ox Oy
. dz _xP4y? . 5 P
5. Haiitn ” st QyHKIUA  Z = € , TIoe x=sin‘t, y=cos-t.
dz dz 3.2 2.3 _ X
6. Halitu — u — 14 KM Z=u"v- +u"v’ rme U =4/XyY V="
R 115 PyHKI i y
7. BEIYHCIIHTD NIPUOIMKEHHO ¢ MOMOIIBI0 AuddepeHnnana BrpakeHne +/8,94 - (1,02)" .
2 2 2
. X z
8. Hammncates ypaBHEHHE KacaTeIbHOM TUIOCKOCTH U HOPMAJTH K IOBEPXHOCTH o + yT + o =1

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

9. HaiiTu skcTpeMymbl QyHKIIUHU z = %x3 + % Y —dx+y.

y
10. Haiitu % s GyHKIMK: z = Xxe”
X



Bapuanr 2
1.Haiitn % s GyHKIuit: z =4/3x"y+ y+1
X

2.Haiit ? st QYHKIUAN: Z = Sinz(x2 + yz)
y

3
axz Ui QYHKIMU Z = 1n(5x+ yz).
X

3. Hatitn

4. Haiitn Z—Z u % s QyHKIMH arccosxyz —2x” +2y -3z =0.
x Y

o d. 2 2 .
5. Haititn i 1t QyHKIUA 2 = In(x* +y ), roe x=sin’t, y=c0s2t.

d d
6. Haiitu d—Z u d_)Z/ st yHKIMU Z = u?v: +uv re u=1Inx, v=mnQ2x+3y).
X
7. BoIurcinuTh NpUOIMKEHHO ¢ TOMOIIBI0 nuddepeninana Beipaxenne 4,04 (1,07,

2 2 2

8. Hammncats ypaBHeHHE KacaTEIbHOH IJIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH ) + y? + ZT =1
B Touke M, (0;0;2).
9. Haiitu sxcTpemyMbl GyHKIMK z =" +12)° —12x— 48y +64.
. Oz . x
10. Hatitn > i QyHKUMN: z = xe*
X

Bapuant 3

0
1. Haiitn = st QYHKIMIL: z = 4xp” —x +2

ox
2.Haiit & st GyHKumii: z = Cos’ X

Oy 2y

’ N
3. Haiitu s ki z =e ",
oo’ dyH
. 0z 0z 2 2

4. Haittu — u — nns QyHkuuu z° +2y° —3x—arctg xyz=0.

ox Oy
5. Hatitn % 11 QYHKIUHA  Z = %lxz + y2 , TIe x=sin’t, y=cosZt.

d. d:
6. Haiitu d—Z u d_)Z/ g QyHKIMH Z = u?v +u v’ ,rme U =1gx v =cigxy.

X
7. BHIYHCITHTD IPHOIHKEHHO C TTOMOIIBI0 i (epenIiana Bppaxenne /3,98 - (1,03)>% |
2 2 2

8. HamncaTp ypaBHEHHE KacaTeIbHOM IIIOCKOCTH U HOPMAJIH K IIOBEPXHOCTH e + y? + ZT =1

B TOYKE MO(O; 3; 0).
9. Haiitu sxcTpeMyMsl QyHKIMH z =2x° +3y> —6x+12y+52.

o 0z o 2
10. Haiitu . s byskumit: z=x"e""”
X

Bapuant 4

1.Haiit % st GyHKIWMi: z =+/5x°y° +y—8
X



2.Haittu ? ns pynkumii: z = Cos’ oA
y

2x
3

x X
3. Haiith ——— 1n1s GyHKuMn z = e
Oyox

4. Haittu Z—Z u % s yHKUUM arcctg xyz —3x° —y* +2z=0.
X y

. d . .
5. Halitn i U1t QYHKIIAUA  z = sin(x? + y%), rme x=sin’t, y=cos2t.

x2

. dz Iz X
6.HaI/ITI/Id—I/Id_,Z[H}I(byHK]_[I/H/I Z=u2v +u vz’rﬂeu:ey,vze
X y

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

2 2 2
. X z
8. Hanncatp ypaBHEHME KacaTEIbHOM MJIOCKOCTU U HOPMAJIH K IIOBEPXHOCTH ry + yT + i =1

7. Beraucnuth npuOINKEHHO ¢ TOMOIIBI0 aud hepeHiinana BeIpakeHne

B Touke M, (0;2;0).

3 67

9. HaiiTi skcTpeMyMbl GYHKIMH z = —2x° + éy +12x—4y - R

10. Haittu % s QyHKIMR: z = (x2 +y2)1n(x2 + yz)
X

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas paGoTta 2 BBINOJHAETCS CTyACHTAMH Ha NPAKTUYECKOM 3aHIATHH 7, Ha
BBITIOJIHEHHE PabOThl OTBOAMUTCA 2 yaca. [Ipy BBITOTHEHUH KOHTPOJIBHOM pabOTHl CTYJEHTH MOTYT
M0JIb30BAThCA OyMa)XHBIMM HOCHUTENAMU HHGOpMaluuu (KOHCHEKTaMH JIEKIMH U MPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaM, Y4YeOHHUKAMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnperieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepun oueHku:

KonTtponsHast padota cogepxut 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, €CIIH 3a/laHie BHITIOIHEHO B 00bEMe oT 80 % u BbIIIE;
1,5 Gana BeICTaBIIsI€TCS CTYACHTY, €CIIU 3aJjaHKe BBIIOJIHEHO B 00bEMe oT 60 % 10 79 %
1 Gasnut BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 40 % 110 59 %
0,5 Gamta BeICTaBIIAETCS CTYJAEHTY, €CIIM 3aJJaHUE BBITIOJIIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoJabLHas padora 3 no reme

"HeonpeneadeHHbIi HHTErpaa. OnpeneaéHupiii nuTerpaa’
(naumenosanue OYeHoUHO20 cpedcmea)

TunoBble npuMepsbI 3aJaHUI

BapuanTt 1
Haiitu HeomnpeaeleHHbIE HHTErPaIbl

1. I(l — 2x)3dx



5 J~ xdx
343y
3. I«/cosx sin xdx

4, jln;xdx

dx
5'I2x+3

6. Beruucnute miomans GUrypsl, orpaHu4eHHON rpadukamMu QyHKIHH y =+/x —2 , x=6.

7. BBIYUCTUTH JUIMHY OyTH KpUBOH r=3sing, 0<¢p<7/3.

8. Borunciute 00bEM Tena, 00pa3oBaHHOrO BpalleHWeM (DUTYpPBI, OTpaHUUYEeHHON rpaduxkamu
dbyHKIMA y=3sinx, y=sin x BOKpyT ocu OX.

9. HaiiTu cTaTUCTHYECKUI MOMEHT OZHOPOIHOM TUIaCTHHKH (p=1), orpaHu4eHHON rpaduxkamu

_ |x=3cost
byHKIHHA ., y=0otHocurenbHO ocu OX.
y =2sint
10. YeMy paBeH myTb, NPOWIEHHBIA TOUKOMW, ABMKYIIEHCS NPSAMOJIMHEWHO CO CKOPOCTHIO

v(t) =+/1+2t (m/c), 3a IepBbIE 5 CEKYH]I.

Bapuanr 2
Haiitu HeomnpeaeIeHHbIE HHTErPaIbl

1. I(3x+5)2dx
2. J-x3\/1—x4dx
3. Isinx3\/coszxdx

4. J-arctgx
1+x°

dx
5'jsx—l

6. Beraucnuts momaas Gurypsl, orpaHuueHHON rpadukaMu GyHKIHI

=+/2 cos t,y=2

y= 2x/zsint(y >2)

7. BeraucnuTh IIMHY TyTH KpUBOH r=2c0s @, 0< @< /4.

8. Borunciute 00bEM Tena, 00pa30BaHHOTO BpalleHHEM (DUTYpPBI, OTpaHUUYEeHHON Trpadukamu
byHKIHHA y=c0s X, y=c0s X BOKpyT ocu OX.

9. HaiiTi cTaTucTHYECKUIt MOMEHT OJJTHOPOHOM TUIaCTHHKH (p=1), orpaHn4eHHoi rpaduxkamu
¢ynkuuit y=In x, y=2In x orHocuTensHO ocu OX

10. Teno aBHXETCS TPSIMOJIUHENHO CO CKOPOCTHIO v(t)= te™ m/c. HaliTh myTh, PO AEHHKII
TEJIOM 3a IIEPBbIE 3 CEKyH/IbI.

Bapuant 3
Haiitu HeompeaeleHHbIE HHTErPaIbl

Icosxdx




3"-2)61

4. jxez_)‘ dx

5. Ixsin(2x2 + Ej dx
3

6. BeraucuTs miomaas GUrypsl, orpaHudeHHolN rpagukamMu GyHKIui y=(x-2)>, y=4x-8.

3¢
. " T V4
7. BeIYMCIUTD JUIMHY IyTH KpUBOi 7 =3e * , — 7 <p< 2

8. BBIYMCIUTB 00BEM Tela, OrPaHMUYEHHOTO TOBEPXHOCTAMHU z=x"+4)7%, z=2.
9. Haiitu ctaTuCTUYECKUI MOMEHT OJHOPOJHON IUIaCTUHKH (p=1), orpaHU4EeHHON rpadukamu

dyHKIM y = xV9—x? , y=0, (0<x<3).
10. OnpenenuTh qaBiI€HKUE BOJIbI HA BEPTUKAIBHBIN MPSIMOYTOJIbHBIN 11103 ¢ oOcHOBaHueM 10m
Y BBICOTOU 6. ONIPEIENNUTh TAKXKE IaBIICHUE Ha HIXKHIOIO MTOJIOBUHY IILTIO3A.

Bapmuanr 4
Haiitu HeonpeneneHHble HHTETrpalbl

1. I(Zx—5)4dx
J- xdx

V2 -3x?

_[ sin x dx

vV COS X

J‘ arcsm x

N

dx
5'I3—4x

6. BbraucnuTh miomans GUrypsl, orpaHudeHHON rpagukamMu QyHKIMH Y =xv9—x , y=0,
(0<x<3).
y : Vi T
7. BBIYMCIUTD JUIMHY JyTH KPUBOH 7=1-sing, — 5 <p< .
8. BelunciiuTh 00bEM Tela, 00pa30BaHHOIO BpallleHHeM (GUIyphbl, OrpaHHMuYeHHON rpadukamu
dynkumii y=- x*+5x, y=0 Bokpyr ocu OX.

9. HaiiT cTaTUCTUYECKUI MOMEHT OJTHOPOAHOM IIIAaCTHHKH (0o=1), orpaHUYeHHO# rpaduKkamMu
2 2

GyHKIUI %JFXT =1, 0=x<2, 0<y<3 oTHOcuTenbHO ocu OX.

2.

(O8]

&~

10. Boruncauts paboTy, KOTOPYIO HEOOXOAMMO 3aTpaTUTh, YTOOBI BbIKauaTh BOAY U3 KOTJA
nonycgepudeckoit popmsl, uMeromiero paguyc R=10m.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHS
KonTposnbHast pabora 3 BBINONHSETCA CTYyAEHTaMU Ha IPAKTUYECKOM 3aHATHM 12, Ha
BBINOJIHEHHE pPabOThl OTBOAUTCA 2 yaca. [Ipy BBIITOJHEHUH KOHTPOJIBHOW pabOThl CTYJE€HTHI MOTYT
[I0JIb30BaThCs OyMaXKHBIMM HOCUTENIAMU HMH(QOpMaLuK (KOHCHEKTAaMH JIEKIMM M NPaKTUYECKUX
3aHATHH, CIPaBOYHBIMU MaTepuajlaMH, YydyeOHMKaMH, Y4eOHO-METOIMYECKMMU IOCOOUSIMM).
3anpelieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaKeTaMHu.

Kpurepun onenkmu:
Konrtponbnas padora cogepxxut 10 3ananuii, kaxaoe 3aJjaHue olleHuBaeTcs B 2,5 6aia.



2,5 Oasuia BBICTABIIAETCS CTYJEHTY, €CJIU 3aJJaHUE BBIIIOJHEHO B ITOJIHOM 00bEME;

2 Oajta BBICTABIIICTCS CTYACHTY, €CIIU 3aJlaHue BBIITOTHEHO B 00bEMe 0T 80 % u BhIIIIE;
1,5 Oanuia BeICTaBIsAETCS CTYAECHTY, €CIIU 3aJjaHKUE BBIIOJHEHO B 00bEMe 0T 60 % 10 79 %
1 Gayut BBICTABIISICTCS CTYACHTY, €CJIU 3aJ]aHue BBITTOJIHEHO B 00bEMe oT 40 % 110 59 %
0,5 Gayna BBICTaBISETCS CTYICHTY, €CJIM 3alaHUE BRIMOIHEHO B 00BEMe oT 20 % 10 39 %
(0 6ayIOB BBICTABIISACTCS CTYJCHTY, €CJIU 33JlaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KouTpoJabHas padoTa 4 mo reme

"Teopuss GyHKIMHN KOMILJIEKCHOI0 NepeMeHHoro"
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
1. Jlaubl 1Ba KOMIUIEKCHBIX yncna 2z, =—4—1, z, =4—1i. TpelGyercs:

a) 3amucarh 9TU YMCIa B TPUTOHOMETPUYECKON U MMOKa3aTeNbHOM Popmax;
0) 1300pa3uTh UX Ha KOMILJIEKCHOU TJIOCKOCTH;

. z . ,
B) BBIOJIHUTE CIEAYIOIINE ASHCTBUS: Z1+ 22, Z1-22, Z1-22, —, (4—410)°, 4—4i.
zZ
2

(.
2. IlpencraBuTtk B anredpandeckoit popme Si ) +2i

3. BOCCTaHOBHUTH aHANTUTHYECKYIO (DYHKIMIO f (Z) [0 U3BECTHOM JEHCTBUTENBHOM YacTu
u(x;y)=x> = y* +x u suavenmo f(0)=0.
4. Haiitu npon3Boanyto GyHKUuU [ (z) = ctg z.

5. Beraucnurs jImZdZ, rjae L - nyra napaboisl y = 2x% ot Touku 0 10 Toukm 1+ 2i .
L

Bapuanr 2

1. laHbl 1Ba KOMIUIEKCHBIX uucna z1=-4+2i, zo=2+4i. Tpebyercs:

a) 3amrcarh 9TU YMCIa B TPUTOHOMETPUYECKON U MMOKa3aTelbHOU Popmax;
0) 1300pa3uTh UX Ha KOMILJIEKCHOU MJIOCKOCTH;

. z . ,
B) BBIIOJIHUTE CIEAYIOIIME ASHCTBUA: z1+ 22, Z1-22, Z1-22, &, (-4—4i0)°, A—-4-4i;
4
2

T .
2. IlpencraBuTh B anredpanyeckoit popme CO i3 +2i

3. BOCCTAQHOBHUTH AHAINTUYECKYI (GYHKIHUIO f (Z) 110 U3BECTHOM JEHCTBUTENHLHOM YacTu
u(x;y)=x* —3xy* +1 u snavenmo f(0)=1.
4. Haiiti mpou3Boanyio GyHkuuu f (z) = e

5. Beruucnurs jReZdZ , The L - oTpe30K NpsIMOM OT TOYKH -1 10 TOYKH i.
L

Bapuanr 3

1. Jlanbl 1Ba KOMIUIEKCHBIX uucna zi = 1 +4 i, z2=4 - i. TpeOyeTcs:

a) 3amrcarh 9TU YKCIa B TPUTOHOMETPUYECKON U MMOKa3aTeNbHOM Popmax;
0) 1300pa3uTh UX Ha KOMIJIEKCHOU MJIOCKOCTH;



. z 5 3/ :
B) BBUIOJNHATH CIEAYIOIME ASHCTBUS: 21+ 22, zi-22,21-22, —L, (-3-3i)°, A—3-3i;
2
2. IlpencraBuTth B anredpanueckoii Gpopme Ln(l +i).
3. BOCCTAQHOBHUTH AHAIMTUYECKYI (GYHKIHUIO f (Z) 110 U3BECTHOM JEHCTBUTENHLHOM YacTu
u(x; y) =y —2Xy 1 3HaUeHHIO | (O) =0.
4. Haiiti mpou3Boanyio GyHKLuH f (2) = z°

2
5. Beranciurth J|Z| dz, tne L - otpe3ok npsMoii or Touku 0 10 Toukm 1+ .
L

Bapmuanr 4

1. JlaHbl 1Ba KOMIUIEKCHBIX uucna z1=9+51i, z=5-9i. Tpebyercs:
a) 3amrcarh 9TU YMCIa B TPUTOHOMETPUYECKON U MMOKa3aTeNbHOU Popmax;
0) 1300pa3uTh UX Ha KOMIJIEKCHOU TJIOCKOCTH;

o Z . 3 .
B) BBIIOJIHUTE CIEAYIOIIHUE AeHCTBUL: 21+ 22, Z1-22, Z1-22, —, (3—31i)°, 33-3i;
V4
2

2. TlpencraBuTh B anrebpanyeckoii hopme 17

3. BoOCCTaHOBUTH aHATUTHYECKYIO (YHKIUIO f (Z) 0 U3BECTHOM MHHMOH uacTu
Wx;y)=x> —y* +2x+1 u snavenmo £(0)=i.

4. Haiiti ipousBonyto GyHkuuu f(z) = z%e?

5. Berunciurth jImZdZ , Tae L - OTpe30K MpsIMOM OT TOYKH i A0 TOYKH 3.
L

KpaTkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KonrtponbHast pabora 4 BBINOJHSETCS CTYAEHTAMHM Ha IPAKTUYECKOM 3aHATHM 17, Ha
BBINOJIHEHHE PabOThl OTBOAUTCS 2 4aca. [Ipu BBIIIOJIHEHUN KOHTPOJIbHOW pabOThl CTYJEHTBI MOT'YT
[0JIb30BaThCs OYMaKHBIMU HOCUTENIIMU HMH(OpManuu (KOHCIEKTaMHU JIEKLUH M NPaKTHYECKUX
3aHSATUH, CHOPAaBOYHBIMU MaTepuanaMy, ydyeOHUKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3ampenieHo noib30BaThCsl MOOUIBHBIMH YCTPOHCTBAMHU U TaKETaMHU.

Kpurepum oueHku:

KoHnTposabHas paboTta coaepuT 5 3aaHuil, Kak10€ 3a/JaHue OLIEHUBAeTCs B 5 OaJlIoB.
5 6aJ10B BBICTABIISETCS CTYJCHTY, €CJIM 3aJJaHHE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 Oayuia BBICTABIISETCS CTYACHTY, €CJIU 3aJJaHHE BBIIIOJIHEHO B 00bEMe 0T 80 % u BbILLIE;
3 Gasa BBICTaBISIETCS CTYNIEHTY, €CIIH 3a/laHue BHIMOJIHEHO B 00BbEMe oT 60 % 110 79 %
2 Gaia BBICTABISAETCS CTYACHTY, €CIH 3aaHHE BbIOJHEHO B 00bEMe 0T 40 % 10 59 %
1 Gasn BeICTaBIsIETCS CTYACHTY, €CIIH 3aJaHKe BhIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABISIETCS CTYAEHTY, €CIIH 3aaHHUE BBIIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTUPOBaHUE
(HauMeHOBaHUE OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHUM

Moayas 5. Iuddepenuunaibubie HcUnCaeHUs] PYHKIMUA OAHOM MepeMeHHOI
. ' i
1. Haligure ), ecimm y = (cos x)™" *...

Sin X

1. ¥/ =(cos)™ ( In cosx—sinx tgx) 2.y =(cos)™ (cosx In cos x —sinx tgx)

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




2. IIpousBoaHas QyHKIUHN Y = atcz‘g;1 paBHa ...
X+
2 3 4
1 1 (x+1) P +1
x+1 Ei:xzﬂj 22 11 -1

3. IlpousBoHas BTOpOro nopsajaka GyHkuuu y = sin(4x2 - 1) paBHa ...

5'111[4;'.:2 - 1))

S[cos[—'lxz - 1J +8y° sin(—*l.:sf2 - 1]]

S[C 05[43{2 - 1:] - 8:{2

— 64x? sin[—'l x* - 1J

chos[—'lxz - 1)

4. KacarenbHas K rpadguky QyHKIMM o6pasyer ¢ ocko Ox yroJ, paubii 45° B Touke ...
4

3

2

(0.5;5)

1

(1;7)

(-1;11)

(1:5)

5. Haksonnas acummrora rpadpuka GyHkuun | (x) =x+e " 3anaercs ypaBHEHHEM BHIA ...
1 2 3 4
y=x,0pH y=-x, pu y=x, pu y=-x, npu
X —> +00 X —> +00 X — —0 X — -0
6. Muddepenruman GyHkuuu y = 4v paBeH ...
1 2 3 4
4% *1n4-(2x - 47 (2x —1}d3 PEE ] '-c) 4 na-(x?
In4 -

7. MarepuanpHas TOYKa JBHKETCA NPAMOJIUHENHO IO 3aKOHY. Torga ycKOpeHHE TOYKH B
BPEMEHHU PaBHO ...

MOMEHT
OrtBer:
8. [IpousBoanas ¢ y 2043 paBHa
. U3BOJHAS QYHKINH ) = ——————— paBHa ...
Nxt=2x+2
1 2 3 4
[x2—2x+2_T [ﬁ—zwﬁ x-1 [ YE-EHET

9. YpaBHeHHe KacaTenbHO# K rpaduky GyHKuuu f (x)z —x> +3x” —2x+1 B ero Touke ¢

abcuuccoit x, =2 HMeEeT BUJ ...
1 2 3 4
y=-2xt5 yv=-2x-3 y=2x+5 y=2x-3
x=2sin’t
. Torma npou3sBojHas IEPBOTo

10. ®ynkuus 3a1aHa B MapaMeTpUIECKOM BUJE
y=6cos’ t

nopsiika QyHKIUY 110 IEPEMEHHON X HMEET BUL ...




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

1
11. Haumenbiiee 3HaueHre GyHKIUUA [ (x) = 5 X+ cosx Ha OTpe3Ke {% ; 7[:' PaBHO ...

1 2 3 4
sz _3 Ty z z
12 2 2 4 2

1
2
12. BeptukanpHas acuMnroTa rpadpuka GQyHKIuu f (x) =A/x-e*¥ % 3amaerca ypaBHEHUEM

BHJA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. Tlpoussoanas Gpyukuun x°—xy +y° = | pasna ...
1 2 3 4
) _2x—y y = X-y y/:2x+y y/:2x—y
x=2y x=2y x=2y x+2y
x=tgt;
14. Oyukius 3a1aHa B MapaMEeTPUUECKOM BUJE 1 . Torma mpoussoanas BTOporo
cost
nopsiaka (YHKIUYU M0 IEPEMEHHON X HMEeT BUJ ...
1 2 3 4
y//=cos3t y//=cos3t y//=cos ’t y//=cos3t
tgx—1
15.Beruncnure, ucnomns3ys npasuio Jlonurans lim ¢ ‘?’x
7~ Sindx
4
Ortger:
Moayb 6. OyHKIMH HECKOJIBKHUX NepeMeHHbIX
ou
1. YactHas npou3BogHas - (yHKIIMM UMEET BUT ...
X
2 3 4
2 2
2:{}-‘3+2 3:{“}-‘3—2}-'2+ X—y- 2.‘(}‘3+Z+E

2

2. YacTHas npou3BOAHAsI BTOPOTO MOPSIKa (GyHKIIUU UMEET BUL ...

x2
1 2 3 4
2 0+ 2 xy+l ( [y — 2 xy—
ple=l x7e™ av(xy + 1) yle-l
0z v
3. YacTHast npou3BOAHAs ™ (GYHKIMU Z = arccos— UMEET BUL ...
y X

| 1 | 2 \ 3 4




et

=t
(]| .
I

et
[

X

2 2
Xt -y

"y

4. YactHas mpou3BOIHAS BTOPOTO MOPSIIKA

2

2

byHKIMHN z = ln(2x +3 y) HMeEET BUI

1

2

3

9

r+a)

4

rra)

6

x+a)

5. lonueiii qpuddepennman GyHKIMN z = 4

=Y yMeeT BHL ...

dz =4 74 ((2x-3y)dr —3x

dz = 45 739 ((2x =3y )dx — 3xdv)

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

-

dz = 4° 714 (dx + dv)

6. YacTHast npon3BOAHAs % byHKIMU z = cos(2x - 3xy) UMeEeT BUT ...

3xsin(2x —3xy)

—(2-3y)sin(2x - 3xy)

—3xsin(2x —3xy)

—(2x —3xy)sin(2x — 3xy)

0z
7. YacTHas Ipou3BOHAs e dynkmun z =+/2xy+y° +5 umeer BUJ ...
X

1

2

3

4

X

J2xp+y° +5

2y

J2xy+y® +5

Y

Y

J2xy+y* +5

2\2xy+y° +5

8. HacTHas nmpon3BOAHAsI BTOPOIO NOPsIKa

2

yOox

2
byHKuMN z = (x2 + y2) HMEET BUJ..

1

2

3

4

12x° +4y°

4x° +12y°

8xy

4x

9. YacTHas npou3BOHAasl BTOPOIO NOpsIKa

2

0
3 f bynkuuu y =In~/x* +y*> umeer Bu. ..
X

1 2 3 4
yi-x 2y x* -y X
(x2 +y2)2 (x2 +y2)2 (x2 + y2)2 xP+y?

10. YacTHas npou3BOIHASI BTOPOTO MOPsSAKA

2

z
bynkiuu y =In+/x> +y° umeer Bu. ..
X

1 2 3 4
yr - 2y x* -y’ _2x
(x2 -Iry2)2 (x2 +y2 )2 (x2 +y2)2 qlxz +y2




11. YacTHast npou3BOIHAs BTOPOTO MOPSAKA

2

0
. 8Zy byukuun y =In+/x* +y®> umeer Bu. ..
X

1 2 3 4
yz _ 52 j 2xy X2 _yz 2x
(x2 +yz)2 (x2 +y° )2 ()c2 + y2)2 Jxi+y°

12. YacTHasi npou3BO/IHAs BTOPOTO MOPSAKA

2

0
P j byrkuun y = In+/x* +y*> umeer Bu. ..
y

1 2 3 4
y -x 2y x’ -y’ _2x
(x2 -Iry2)2 (x2 +y2 )2 (x2 + y2)2 qlxz +y2

0z .
13. YacTHast npou3BoAHAs ™ bynkuun arcsinxyz+2x—3y+4z =0 umeer BUA...
X

, _xy+\/1—)czyzz2 )

z. = ;
yz+\/1—)c2yzz2

_xy+4 1-x"y*z? )
yz+2\/1—x2yzz2 ’

’
z =

X

, xy— 41+ x7y%2°

zl=— ;
X b

yZ—Z\/l +x’y’z’

S xy+4 l—xzyzz2 )

. yz+2\/1—x2yzz2

14. YacTHast npou3BoOAHAs % bynkuun arcsinxyz +2x—3y+4z =0 umeer BUA...
Y

_xy+4 1+x7y*z°
)CZ—3\/1+x2y222

A

z' =

_xy+4 1-x’y*z°
)cz—3\/1—)c2yzz2

!

_xy+4 1+x%y°z?
xz—3\/1+x2yzz2

!
z =

z

,  xy+4 1-x%y*z?
g xz—3\/1—x2yzz2

du
15. YactHast npou3BoiHas d_ byHKIIUHN U = ln(x2 +y2), 20e x=t, y= t* uMeer BHLIL. ..
t

1 2 3 4
2(1+2¢) in(c°)- 61° I 2t +1)
L+ AR 1 +¢°

Monayas 7.
HeonpenesieHHblid HHTErpaJl.
Jx-2f
1. MHOXeCTBO NIEpBOOOPA3HBIX GYHKIUU (x) = uMeeT BUJ ...

X

x—84/x + 4lnfx|+ C

t+8Jx +4hfx+C

x—4-fx +4hfd+C

x+§m/x_3+4]n|x|+(?




2. MHoX)ecTBO IepBOOOpa3HbIX GPyHKIMU [ (x) =

arccos® 2x

———— HuMeeT BUJ ...
V1—4x?
1 2 3 4
3, 3, 3, 3,
— —dIrccos X —arccos” Lx -+ — —darccos LX —Arccos” Lx+
6 6 3 3
3. MHO»XeCTBO NIEpBOOOPA3HBIX (DYHKIIMU UMEET BUTT ...
1 2 3 4
X X’ t X’
> (21n2x-1) Z-(21n2x+1): S(xIn2x-1)+ (n2x-1)+

4. MHOXecTBO 1nepBooOpa3HbIX QyHKIMH f (x) =

= uMeeT BUI ...
9x* —6x
1 2 3 4
1, [3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +( —In +C —In +C
6 3x 3 3x 6 [3x—2 3 |3x—-2
x+1
5. MHOeCTBO IIEpPBOOOPA3HBIX QYHKIUU [ (x) MMeEeT BH/I ...
1-2x7
1 . 1 .
——J1-2x% + ——arcsin +2x+C —A1-2x" + ——aresin +2x+C
2 ) 2 2
1 T 1 . 1 T 1 .
— = +1-2x" ———aresin /2x +C —~/1-2x" ———aresin /2x+C
2 2 2 2
6. MHOeCTBO IepBOOOPa3HbIX GyHKIUU f (x) = _ sin2x UMeEeT BU/T
N3+ cos® x
1 2 3 4

g .
- 2+/3+cos x 2+/3+cos” x +|

g 2
—+3+tcos x t 3tcos x+(

7. MHOXECTBO MepBOOOPa3HBIX (DYHKIIMU UMEET BUT ...

o

P 2 2 2 2
ZxtJx—xt+6fx+C Ex‘«f;+x‘+6«j§+(j‘
5 2 2 5 2 2
;x X—x +3\E+C ;x X—x +6«\E+C
8. MHOKeCTBO MepBOOOpa3HBIX QYHKIHH [ (x) = % UMeeT BUJI ...
+4x
1 2 3 4
1 1 2 1
;arcrgz 2x+(C ;arcrgz 2%+ ( darctgm2x+C Earcrg2x+C
9. MHO»XeCTBO NIEPBOOOPA3HBIX PYHKIIUHU HMMEET BUJ ...
1 | 2 3 | 4




X X X X
3¢3(x—3)+C e}(x-1)+C 3¢3(x+3)+C e(x+1)+C
10. MHOX€eCTBO 1epBOOOpa3HBIX HYHKIIUA UMEET BH]I ...
1 2 3 4
J6 /6 A J6 /6 ¥ NG /6 -6 /6
—arcig —arcig — —arctg —] - —arctg —
6 3 2 3 4] 3 2 3
11. MHOXecTBO 1epBO0Opa3HbIX HYHKIIUA UMEET BH ...
1 2 3 4
1 : 1 : | : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin(3x — —arcsin (3x
3 9 ‘ 3 9
12. MHOXeCTBO 1epBOOOpa3HbIX GYHKIUH [ (x) = s5in’ x-cos’ X WMeeT BUJI ...
5 1 1 1 5
~cos’ x——cos’ x+C gccsax——ms}x+c
1 3 1 4
—cos” x—cosx+C —cos x+C
3 4
13. MHOecTBO 1epBo0Opa3HbIX HYHKIIUA UMEET BHJI ...
—1!4—x2+33rc5m;+(:‘ ’\.|'4—IE+BEI'CSIH;+C
—Ja— P —Sarcsmqﬂ—c 4—x2—3m‘csm;+(,‘
X
14. MHOXECTBO MEPBOOOPA3HBIX KUUH = HMMEET BU ...
pBOOGCD byn f(x) Sin(1+37)
1 2 3 4
1 1 1 ¢ 2
—Ecrg—(usx? chg(l+3x2 )- Erg(1+3x3 J+ —crgli+3x2 )

15. Cpenu HUKENEPEUHUCIEHHBIX BBIPAKEHUN BEIOEPUTE BEPHBIE. . .

a-1

1. Iu”‘du:u +c a+-1
a-—1
du u
2. =lIntg| —+— | +c
J.cosu g(Z 4}
du u
3. =Inlte—|+c¢
J.sinu g2

1 . u
= —arcsin—+c

4 J‘L
. Na’-u*  a a

S.J. .db; =—ctgu+c
sin” u

OmnpeneneHHblil HHTErpaJ




1. dns OHpe,Z[eJIeHHOI‘O MHTErpasa CIpaBeJInBO PABEHCTBO .

1 T
5 3 i] ,{_3 i] 3
_[ =0 _[ dx = 2_[ dx
_Tms’?r _Tcos'?".c g coslx
i 6
X T T
5 .3 5 3 5 3 57 3
X X X X
I dx=2 I dx _[ dx = I dx
- coslx - COSX - coslx coslx
3 % "5 ET
z
j x
2. OnpeneneHHbIi HHTETpal D paBeH
2
1 2 3 4
T 0 T T
g | S | -
2 2 2
3. Inomans ¢urypel, U300pakeHHOW Ha PHCYHKE paBHA
1 2 3 4
38 70 4(5./10 - 4) 2(10+/10 -27)
3 3 3
3
2x—x2 d
4. 3HaueHue onpeneneHHoro nuterpama | € X HpHHANEKUT TPOMEKYTKY ...
-1
1 2 3 4
1 e 0,2 e, 4’ -2.0
e’ e e’
5. OnpeiesieHHbI UHTETpal  PaBEH ...
1 2 3 4 |




o |
Lo}

6. Tlnomans GUTypsl, OrpaHHYeHHOI napaboaoil y =—x° +4x+5 u oceo Ox, paBHa ...
yp P p Y p

1 2 3 4
36 38 o2 122
3 3
7. ®ynkuusas y=f (x) 3aJlaHa ¥ HeNpepblBHA Ha BCEMl YMCIOBON HpAMOM, a u b —

JICUCTBUTEIIbHBIC YKCIIa. TOoraa BEpHO YTBEPKACHUE ...

b b+d
[ £(eke= [ flekis
a a+4

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

”2
8. OnpeneneHHblil UHTErpa .[
L
9

1 2

5

3
3
2

9. Ilnomane Qurypsl, H300pa)XeHHOW HAa PUCYHKE
paBHa
1 2 3 4
275 5 135 70
6 6 3

10. HecoOCcTBeHHBIN HHTETpAT ...

1 | 2




pacxoauThCst paBeH 1

aBCH - —
P 3

aBCH —
P 3

11. Tlmomane ¢urypsel, H300paKEHHOW Ha PHCYHKE

paBHa
1 2 3 4 ]
20 28
6 7 — —
3 3
E
4
12. OnpeneneHHbI HHTErpal J-x sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-
— - — 0
4 4 8
13. OO0BbeM Tena, MOJYYEHHOTO BpamieHueM BOKpYyr ocu OX KpUBOJWHEHWHOHN Tparmeiuw,
OTpPaHMYEHHOH JTMHUAMH y = Xx°, X=4 paBeH ...
1 2 3 4
60 7 32 V4 4 x
OJIMHEWHOW Tpaneuuy,

14. O6bvem Tena, MOJIyYEHHOTO BpamieHueM BOKpyr ocu Oy KpuB

OrpaHHYEHHOM TuHUAME Y~ =4x”,y =2 paBeH ...
1 2 3 4
4 2 3rx Vd
15. InuHa 1yru KpUBOM OT TOYKHU O(O;O) 10 TOYKH B(4;8) paBHa ...
1 2 3 4

;%ﬁmﬁﬁ+ﬂ E&J:—ﬂ §&¢5+ﬂ

8 (lov0-1)
27" :

Moayasb 8. JiaeMeHTHI TeOPUH PYHKIIUN KOMILIEKCHOTO MepPeMeHHOr 0
1.3anmucarh B TPUTOHOMETPUYECKOH opme uucio 3i

o (cof -2 i |
(oA 5)el5)




(cosz+isinr)
T ..
+3| cos—+isin—
2 2

2. 3anucarb B TPUTOHOMETPUUYECKOH Popme uncio (-1)

—COSz+isinz

+ cos(—£j+isin(—£j
2 2
T .. T
3| cos— +isin —
[cosF #in3)

3.3anucarh B TPUrOHOMETPUUECKOH opme uncio 2

+ 3(cos0 +isin0)

T .. T
COS| —— |+iIsm| ——
( 2) [ 2J

(cos0+isin0)

T .. T
3| cos—+isin—
(g
4. Hatitm Ln(1+1)

%i+27zki,keZ

+ %ln2+%i+27zki,keZ
In2
2
i
4
5.Haiitu Ln(-1)

Zi+27rki,keZ
2
T . .
——1+7T1
2
+ —%i+27rki,keZ

n2
2
6.Haiitu Ln(-3+41)



—§i+2ﬂki,keZ

Yo+ Z ivonkikez
2 4

+ ln5—iarctg§+(2k+l)7ri,keZ

3
-7

4

7.Haiitu sin(i)

8.ITonb3ysick ycnoBusimu Komn-PrumMana, onpenenuts kakas U3 ClIeIyOMUX GyHKIUHA aBiseTcs
aHAJIUTUYECKON

+ f(z)=x"—y* + 2xvi
flz)=y*+2xi
fz)=x"y+xp%
flz)=y*=3xi

9.Ilonw3ysck ycnopusimu Komn-Pumana, onpeaenuTs Kakas U3 CICIYIONIUX QYHKIIUN SBIISETCS
aHAJINTUYECKOU

flz)=»*-3xi

f(z): sin xcos y +icosxsin y
£(2)= (420 )+ (e = 52

+ f(z)z(x3 —3xy2)+ (3x2y—y3>i

10.ITonb3ysck ycnoBusmu Komu-Pumana, onpenenuTs Kakas U3 CaeAyomuX QyHKIUN SBIsSETCS
aHAJIMTUYECKOU

fz)=x*+y* —2xyi
f(z):y2 +2xi

f(2)=x"y+x%



+ /&)= =300 )+ (x y -2

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS
HUrorosoe TectupoBaHue no aucuuiuinHe "Bpicimias marematuka 2" BBICTaBISETCS B
pacnucanuu Ha 17 Henmene u mpoxomut depe3 LIeHTp TecTupoBaHUS B KOMIIBIOTEPHOM KJIacce
obmero gocryna. Ha rect orBogutcs 1 vac. [Ipu BEIMOJHEHUH TECTa CTYACHTHI MOTYT MOJIB30BATHCS
TOJIbKO KaJbKYJISTOPAMH, MPU ITOM HE JIOMYCKAETCS HCIOJIb30BAHHE KAKHX-THOO CIPABOUYHBIX
MaTepHaioB, KOHCIIEKTOB JICKIIUN U TPAKTUYECKHUX 3aHITHI, MOOUJIBHBIX YCTPONCTB, Ta/IKETOB.

Kpurepun oueHku:

Tect comepxkut 10 3aganuii, kaxxaoe 3aganue ouenuBaetcs B 10 6amos.
10 6anioB BbICTABIsIETCS CTYJACHTY 3a MPABUJIbHBIN OTBET Ha 3a/1aHue,

(0 OamIoB BBICTABIACTCS CTYJAEHTY, €CIIM OTBET Ha 3aJJaHWE HEMPABUIIbHBI.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTalluu

Cemectp 2

Bomnpocsl k 3a4éTy

Jlatb onpenenenue QyHKIUNU ABYX, TPEX, N nepeMeHHbIX. [IpumMepsl.

Uto Has3piBaloT o007acThio ompeneneHus (YHKIUM HECKOJIbKHUX MepeMeHHbIX. Kak
FEOMETPUUYECKN MOXKHO MPEACTABUTH 00JIaCTh onpezeneHus QyHKINN IBYX NepeMeHHbIX. UTo
sBIisseTcs TpadukoM QYHKIUU ABYX MEPEMEHHBIX U KaK €ro MOCTPOUTh.

UTo HaA3bIBACTCS YaCTHBIM NpUupamcHueM M YacTHOM HpOHSBOHHOﬁ (bYHKHI/II/I HCCKOJIbKHUX]
IMCPCMCHHBIX. Kaxk HaxXoJ4AT YaCTHBIC IMTPOMU3BOAHBIC. HpI/IMCp

A

UTo Ha3bIBAIOT MOJHBIM IpPHUpAIICHUEM M MOJHBIM AuQdepeHnnanoMm (yHKIMH HECKOIbKUX
repeMeHHbIX. @opMyiia A1 BBIYUCIEHUS NOoJaHOro quddepennuana. Mcnoiabp3oBaHue MOIHOIO
g depennmana s npubIKEHHBIX Beluncienui. [Ipumep.

UacTHbIe TPOU3BOAHBIE OT CJI0KHON (YHKIIMHM HECKOIBKUX TEPEMEHHBIX.

HacTHble TpOU3BOIHBIE OT PYHKIIMM HECKOJIBKUX NIEPEMEHHBIX, 3aJaHHOM HESBHO.

UacTHEIE IMPOU3BOJIHLIC BBICHIHUX IMOPAJKOB ®HII. Cmemannbie IMPOU3BOJIHBIC U UX CBOMCTBO.

Jlndpepennnansl Boicinx nopsakos GHIIL

No) fo ol EN | [o)y RV,

KacarennHas INIOCKOCTh U HOpMaJIb K TOBCPXHOCTH.

[a—
S

UTo Ha3bIBAIOT TOUKONH MakcuMyMa (MHHUMYMa) QYHKIIUU HECKOIBbKUX MepeMeHHbIX. KakoBbI
HEOOXOMMBbIE YCIOBHS CYIIECTBOBAHHS TOUYEK MAKCHUMYMa U MUHUMYMA.

11

JlocTaTOuHbIE YCIIOBUS CYIIECTBOBAHUSA MUHUMYMA U MaKCUMyMa (DYHKIIMH JBYX IT€PEMEHHBIX
B CTallHOHAPHOM TOYKE.

12

YcnoBHbIN dkcTpeMyM. MHoxutenu Jlarpanxa. @ynkuua Jlarpanxka. Kak HailTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpasHas u HeonpeaeneHHb uHTerpan A Gyukuuu f(x). [Ipumepsl.

14

CpoiicTBa HCOIIPCACIICHHBIX HHTCTPAJIOB.

15

TaGJ’IPIHa HCOMPCIACICHHBIX NMHTCI'PAJIOB.

16

HTerpupoBanue 3ameHol nepemenHo. Ilpumep.

17

I/IHTCFpI/IpOBaHI/Ie 10 4aCTAM. HpHMep Kakne HWHTCTPaJibl BBIYUCIIAOTCA 9TUM MCTOOOM.

18

[Ipocreitmme npodu 1,2,3,4-oro Tuna, HHTErpupoBanue napobdeii 1,2,3 Tuna.

19

HTerpupoBaHne palMOHAIBHBIX (DYHKUMHA. (MPEACTABIEHUM HENPABMIBHOM JIpOOHO-
panoHanbHON (QYHKIMM B BUAE CyMMbl MHOIOWIEHA U MPABUIBHON APOOHO-PALMOHATIBHOM
(yHKIIMHM; TEOpeMa O IPEJCTABIECHUU MPAaBUIBLHOW APOOHO-pallMOHAIBHOW (YHKIUU B BUJE
CYMMBI POCTEUIINUX APOOECH).

20

HTEerpupoBaHre TPUTOHOMETPUYECKUX (PYHKIIMH.

21

nTerpupoBanre UppaMoHaIbHBIX QYHKIIHIA.

22

UTo Ha3pIBalOT MHTErpajbHOM cyMMoOW (yHKUMH 3aiaHHON Ha oTpe3ke? Kak ee cocTaBUTh.
[Ipumep.

23

Uto Takoe onpenenennplii nurerpan? Kakos ero reomeTpuieckuii cMpici?

24

CBOJiCTBa ONPEAEIEHHOr0 HHTErpaa.

25

[Ipon3BogHAas OT ONPENEIEHHOIrO MHTErpaja Mo BepxHeMy mpezeny. CBs3b ONpPENEIeHHOIO
MHTErpaia u nepBooOpa3HoOi OT MOAMHTErPATbHON QYHKINU.

26

@dopmyna Herorona-JIeliOHMIIA AJ11 BBIYMCIIEHUS OIPEAEICHHOIO MHTErpaja U YCIOBHE €€
MCII0JIb30BaHUs

27

3amMeHa IepeMEHHOM B ONIPEIEICHHOM HHTETpale.




n/n

Bonpocsl k 3auéry

28

HHTCFpPIpOBaHI/IC 110 9aCTAM B OIIPCACIICHHOM HMHTCIPaAJIC

29

Boruncnenue miom@aaed IUIOCKUX (UIyp B NPSAMOYTOJbHBIX KOOpJAMHATaX C IOMOLIBIO
ONPEAEICHHOI0 HHTETpaa.

30

Brruucnenue miomagu CCKTOpA B HOJ'IHpHOﬁ CUCTCMC KOOPpAWHAT

31

Beluncienue JIMHBI 1Yyrd KPUBOM B IPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

32

Brruncienue oobeMa Tejia 1mo II1I0MAJsIM IMOIICPCYHBIX CceueHui

33

Brruuciaenue oobeMa Teaa BpalliICHUA C IIOMOIIBLIO OIIPCACIICHHOI'O HHTCTpAJIa

34

HecoOcTBennble uHTErpansl ¢ OeCKOHEUHBIMU mpenenamu. Kakue u3 HHX Ha3bIBaIOT
CXOJAIUMHUCS, Kakue pacxosmumucs? [Ipumepsl.

35

HecoOcTBeHHbIE MHTErpanbl OT (QYHKIMHU, UMEOIEH pa3pbiB 20ro poaa. Kakue uHTerpasi
Ha3bIBAIOTCS CXOAAUIMMHUCS, KAKUE PacXoIAIIUMUCS?

36

[Tpu3HAaKM CXOIUMOCTH HECOOCTBEHHBIX HMHTErpajioB ¢ OECKOHEUYHBIMHM INpeAeiIaMH U
HECOOCTBEHHBIX UHTETPaJIoB OT (YHKIMI, UMEIOIUX pa3pbIBbl 20T0 poaa

37

Yro Takoe mpousBogHas GyHkiuu. KakoB ee reoMeTpuuecKuil CMBICT.

38

[IpousBonHas cyMMbl, NpOU3BEIEHHUS, YacTHOro JBYX (yHkuui. [IpousBojgHas ciokHOU
¢dbyakuun. [Tpumep.

39

Tabnuia NpoOM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH.

40

Uto takoe nuddepenunan pynkunu. Gopmyna ero Beruncienud. Tabnuua quddepeHunanos
OCHOBHBIX. 3JIeMEHTapHbIX GyHkuui Hcnosnb3oBanue auddepeHnuana B NpUOIMKEHHbIX
BbIuMcieHusX. [Ipumep.

41

[TpousBoaubie u AuddepeHnnans BEICIIUX MOPSIKOB.

42

HeoOxoauMele M 0CTAaTOYHBIE YCIIOBHMsS BO3PAacTaHUs M YObIBaHHsS IUPPepeHIupyeMoit
(yHKLHN.

43

Uto Takoe »skcTpeMymMbl (min u max) QyHknuu. KakoBbl HEOOXOIMMBIE YCIOBHS
CYIIECTBOBAHHMSI SKCTPEMYMA.

44

I[OCT&TO‘IHI)IC YCJIOBHEC CYIIICCTBOBAHUA min ¥ makx.

45

Teopemsbl Possi, Jlarpanka, Ko,

46

[IpaBuna Jlonurans paCKpbeITHs HEONIPEAECICHHOCTEN

47

Dopmynbl Telnopa u MaknopeHna niust pyHkiuu f(X) U UX UCIOIB30BaHKME JJIsI BBIYMCICHUH
3HaYeHUI QYHKIMHU C 3aJaHHOH TOYHOCTBIO.

48

[ToHsITHE BBITYKIOCTH U BOTHYTOCTH rpaduka (yHKIIUU B TOUKe. HeoOX0aMMBIE 1 JOCTATOYHBIC
YCJIOBHSI BBIITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIIUUA B TOUKE.

49

Touku nepern6a rpaduxa pyHkuuu. ¥YcinoBue CyniecTBOBaHUs TOUEK Neperuoa.

50

AcuMnToTsl rpaduka pyHkiuu. Beprukansasle acumntotsl. [Ipumep. HakinoHHbIe acCUMIITOTSI,
Kak ux Haiitu. [Ipumep.

51

KomiiekcHbIe qucia, aﬂFeraI/I‘ICCKaH, TPUTOHOMCETPHUYICCKAsA, ITOKA3aTCJIbHAA (bopMa 3alnucu

52

I[CﬁCTBHH HaJ KOMIIJICKCHBIMHU YK CJIaMU

53

KommnekcHas (1)YHKI_II/I$I HCﬁCTBHTGHBHOFO. JIMHUH Ha IOCKOCTH KOMITJIEKCHOT'O NEPCMCHHOTO

54

CDYHKHI/IH KOMIIJICKCHOT'O ICPEMCHHOT'O. 9J'ICM€HTapHI>I€ (bYHKHI/II/I KOMIIJICKCHOT'O IICPEMCHHOI'O

55

[TponsBoaHas GyHKIIMU KOMILIEKCHOTO nepeMeHHoro. [Ipon3BoHbIe aneMeHTapHbIX (PYHKINH
KOMILIEKCHOTO TIEPEMEHHOTO

56

HHTCFpPIpOBaHI/IC (bYHKHI/II/I KOMIIJICKCHOT'O II€EPEMCHHOTIO. I/IHTCFpaJ'H:I OT JJICMCHTAPHBbIX|

(YHKIIMI KOMILIEKCHOTO IEPEMEHHOTO

7.3.2. Kputepun 1 HOPpMbI OLEHKH



dopma

NpoBe/ieHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTalnuu
Crynent HaOpan 40 u 6onee
0aJlI0B, paCCUNTAHHBIX 110
dopmyie: (Cymma 6aiutoB 1mo
BCEM Y4EOHBIM MEPOTIPUSITHSIM
«3a4TEHO» yi porp ’
pelyCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO
N TECTUPOBaHUs), pa3ei€HHas Ha
3auér (1o 5 p ) pasa
2 HAaKOMUTEIbHOMY ;
N Crynent Habpan menee 40
peNTHHTY)

«HC 3a4YTCHO»

0aJI0B, paCCUNTAHHBIX 110
dopmyie: (Cymma 6aiutoB mmo
BCEM yUEOHBIM MEPOTPHSITHSIM,
IPeyCMOTPEHHBIM B Kypce +
pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS ), Pa3/ieIEHHAs HA
2.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yuyeOHUK, ydeOHOE KouunyecTBO B
Ne nocodue, yue0Ho- HAYy4YHOM
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToaHUYecKoe nmocooue, ouoéauoreke /
NPaKTHKYM, Ap.) HaunmenoBanue 95C
1 Iumages B.C. Bricmas maremaTnka VueOHuK 2019 9BbC
“ZNANIUM.COM”
2 Pxxesckuii C.B. Bricmas maremaTHnka VueOHuK 2018 9BC
“ZNANIUM.COM”
3 Hananmos FO.M. MaremaTtuka VYu4ebHoe mocodue 2019 9bC
Kyp6enko JI.H. “ZNANIUM.COM”
Huxonosa I'.A.
Huxonosa H.B.
Hypuesa C.H.
Huxonosoii I'.A.
4 | Hertsapesa O.M. MaremMartuka B mpuMepax U 3ajadax VYuebHoe mocobue 2019 OBC
XKypbenko JI.LH “ZNANIUM.COM”
Huxonosa I'.A.
Hukonosa H.B.
Hypuesa C.H.




8.2. lonoiHMTEILHAS JIUTEPATYPa

Tun (yueOHuk, yuedHoe

KoanuyecTBO B
HAYy4YHOH

Ne nocodoue, yaeoHoO-
ABTOpBI, COCTABUTEIHN 3arnaBue (3arojioBoK) I'ox n3nanus ouoaunorexe /
n/n MeTOoANYeCcKoe mocoone,
HanmenoBaHme
NMPaKTHKYM, IP.) 3EC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 11O BBICIICH MaTeMaTHKe. VYuyebHOe mocobue 2015 3BC
TunoBsie pacyeTsbl “Jlanp”
2 ®unmunosa E.E. MaremaTtuka VYueOHOe mocodue 2015 ObC
Cepreena /I.B. “ZNANIUM.CO
Cnob6oackas 1.H. M”
3 | benoycosa B. 1. Bricmas maremaruka. Yacts 1 YuebHoe mocobue 2016 9BC
Epmaxkona I'. M. “IPRbooks”

Muxanesa M. M.




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX
cucTeM

—OCHOBBI BBICIIEH M AUCKpeTHOU Matematuku // [Ily6osuy A.A., Knoukog FO.B. CnipaBo4HUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru
—Jlexuu no Belciieilt Mmatemaruke // ['anoe B.A., [Jeemepesa P.B. YuebHoe nocodue. B 2-x

yactsix / bapuayn, 2014. Tom Yacts 1 JIuneiinas anredpa, aHaIuTHYECKasi TEOMETPHUsI, KOMIUIEKCHBIC
YHClia, Pa3NIoKEHUE PAIlMOHATBHBIX NPOOEH, BBEEHUE B MaTeMaTHYeCKHil aHAM3 (2-¢ W3JaHue,
nepepaboTaHHOE M IONOJIHEHHOE). Pesrcum docmyna: http://elibrary.ru

—Jlexuuu 1o BeIciiel matematuke // ['anoe B.A., [leemepesa P.B. YuebHoe nocodue. B 2-x

yacTsx / bapnayn, 2014. Tom Yacte 2 JIuddepeHnnanbHoe 1 MHTETPaTbHOE HCUUCICHUS, () YHKITUU
HECKOJBKHUX MEPEMEHHBIX, (PYHKIIUN KOMIIJIEKCHOTO MTEPEMEHHOTO, u(dhepeHIInaIbHble YpaBHEHUS
U Teopus BepoATHOCTeH (2-¢ u3maHue, mepepabOTaHHOE M JAOMOJIHEHHOe). Pexxcum odocmyna:
http://elibrary.ru

8.4. IlepeueHb NMpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBu3uTHI 10T0OBOpa
n/n (naTa, HOMep, CPOK NAeHCTBHSA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok aeicTBuUs
- 0eccpouHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok aecTBuUs

- 0eccpouno; Horosop Ne 727 ot 20.07.2016r.,
CPOK JIeHCTBHS - 0€CCPOYHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa3oBaTeLHOIO MPoIecca Mo JUCHMUILIHHE

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /ISl IPOBEACHUSA
NMPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATENbHOM
padoThl o0yyarommxcst (Homep ayIuTOPUM)

Ilepeyennb 0CHOBHOTO 000pyAOBaHMS

VY4eOHast ayTuTOpus I TPOBEICHUS
3aHSATHUH JICKIIMOHHOTO THIIA. Y4eOHas
ayUTOPUS JJIsI IPOBEICHUS 3aHATUI
CEMHMHAPCKOT0 THIA. Y4ueOHast ayAuTOPUS ISl
KYPCOBOTO IMPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOpHs 1JIs
MPOBEJICHUS TPYIIIOBBIX U HHIUBHYaTbHBIX
KOHCYJIbTAIMi. YueOHast ayuTOpus s
MPOBEJICHUS 3aHSATUH TEKYIIETO KOHTPOIIS U
npoMmexxyTouHor arrectanuu (I'-440).

Cromnbl yYeHHYECKHE IByXMECTHBIE |
TpeXMECTHbIC (MOHOOJIOKH) ,CTOJ
IIPENOAABATEIbCKUM, CTYJI
MpenoaaBaTeNbCKUii, J0CKa ayIuTOpHas
(menoBast)

Y4eOHast ayTuTOpus I TPOBEICHUS
3aHSATHUH JICKIIMOHHOTO THIIA. Y4YeOHas
ayIUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHMHAPCKOT0 THIA. Y4yeOHast ayAuTOPUs ISl
KYPCOBOTO IPOCKTUPOBAHUS (BBIMTOJTHCHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOpus JJis
MPOBEJICHUS TPYIIIOBBIX U HHIUBHYaTbHBIX
KOHCYJIbTaIMi. YueOHast ayiuTOpust s

CToJbl y4CHHUYECKUE, CTYIIbS
YYCHHUYECKUE, TOCKA ayAUTOPHAsS
(menoBast)




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /ISl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoOMeleHUuH JJIsI CAaMOCTOSATEILHOM
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)

Ilepeyennb 0CHOBHOTO 000pyAOBaHMS

IPOBE/ICHUS 3aHATUH TEKYILEero KOHTPOJIs U
npoMmexyTouHoi arrectanuu (I'-409).

[Tomemenue 17151 CAMOCTOSITENILHOM paboThI
crynentos. (I'-401)

Croubl ydeHUUYECKHUE, CTYIIbs
yuenndeckue, I1K ¢ BbIX010M B ceThb
WnTepuer




