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Cpoxk aeiicTBusi padoueil nporpaMmbl JUCUMILIMHBI 10 «31» aBrycra 2023 r.

COI'NTACOBAHO

3aseayommii kabeapo  "DnekTpocHAOXKEHHUE U 3IEKTPOTEXHUKA"

« _» 20 T. B.B. Baxnuna
(noonucs) (HU.0. Damunus)

YTBEPXIEHO

Ha 3acemannu xadenper  "Bricmias MaremaTuka U MaTeMaTH4decKoe oOpazoBaHue"

(mpotoko:n 3acenanus Ne 7 ot «21» despains 2018r.).



1. Ilean ocBOEeHUNA THCHUILIHHBI

Lens ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM amnmnapaToM MaTeMaTHUKH s
JAIbHENIIEr0 UCIOJIB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS U JUCIHILIMHAX
€CTECTBEHHOTO COJICpKaHMsI, MPUOOPETCHHE TEOPETUYECKUX 3HAHWA 10 OCHOBHBIM pa3jeiiaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
npo(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSTEIIbHOMY HM3YYEHHUIO TEX pa3elioB MaTEMaTHKH,
KOTOpBIE MOTYT MOTPeOOBAaTHCS OMOJHUTENBLHO B MPAKTUYECKOW M HCCIENOBATENbCKON pabote;
dbopMUpPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W  aNTOPUTMHUYECKOTO  MBIIUICHUS U
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecro nucuumiaunbl B cTpykrype OIIOIT BO

JIMCIunIMHbl M TPaKTUKH, HAa OCBOCHHH KOTOPBIX Oaszupyercs JaHHAas JUCIUTLINHA!
«Bricmrag maremaTtuka 1».

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

SJICKTPOTCXHUKN).

3. [InanupyemMble pe3yJbTaThl 00yUYeHHs

dDopmupyeMbIe H
KOHTPOJIMpyeMble
KOMMeETEeHI[HN
(K01 1 HANMEHOBAHUE)

OIIK-3. Cnocoben

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHITH i
(ko1 1 HAaUMEHOBAHME)

I[nanupyemsle pe3yJibTaThl
00yueHus

OIIK-3.2 [Tpumenser 3Hartb!

HCCIIEI0BAHUSA [IPU
pelieHu
npodeccHoHATBEHBIX
3a1a4

IIPUMEHSATH MaTeMaTHYEeCKHil armapar 1. OcHOBHBIE IOHATUSA MATEMATHKH,
COOTBETCTBYIOIIUIL 1 epeHIHaIbHOrO 1 METO/IbI PEIICHH 334, a TAKKe UX
¢busuxo- MHTErPaIbHOTO HCUucIeHnst | TPHIIOKCHHS B IPO(ECCHOHATBHBIX
MaTeMaTU4YeCKUi YHKLMH OIHOI IMCUUIIIMHAX, METOBI COOpa aHaIn3a
anrnapar, MeTOJbI IEPEMEHHOI TeopuH 1 00paboTKH UH(POPMAIHH.

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

3. OcHoBbI AU PepeHIUpOBaHUS U
WHTETPUPOBaHUS PYHKITUN OTHOU U
HECKOJIbKUX MEPEMEHHBIX, TEOPUU
GYHKIHMH KOMIUIEKCHOTO
NEPEMEHHOTO.

YMmeTs:

1. Pemmats TUIIOBEIC MaTeMaTHYECKHE
3aJ1a49u

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

3. OnepupoBaTh aOCTPAKTHBIMHU
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
MaTEeMaTHYeCKOT0 aHaJIU3a [T
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.

Bnaners:

1. MeTomaMu MaTeMaTUYECKOTr'O
OTHMCAHUs TUTIOBBIX 3a/1a4 U
MHTEPIIPETAIMH [TOJTyY€HHOTO
pe3yibTaTa.

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 coleprKaHue TUCHUIINHbI

Bun

DopMbI TEKYyILLEro

. HanmeHnoBaHnMe TeM 3aHATHI Oobem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTsr (y4eOHoii paboThI) q. (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monayins 5. Jlex 1 3agauu, IPUBOIAIINE K TOHATHIO 2 2 - -
JluddepennnanbHbIe IIPOU3BOJHOMN, IIpaBUIIa
CUMCIICHHS nuddepeHnrpoBanus GyHKITUN
(byHKITHM OTHON
[EPEMEHHOM
Monayins 5. IIp 1 Haxosxnenne npon3BoiHOM QyHKITHH, 2 2 - -
JluddepennnanbHbIe 3a/laHHBIX SIBHO, HESBHO,
CUHUCTICHUS napamerpuudecku. Jlorapudmuueckoe
(byHKITMHM OTHON muddepeHIpoBaHNE
MepEeMEHHOMN
Monyns 5. Jlek 2 [Tonsitue muddepennnana GyHKIuM. 2 2 - -
JluddepennnanbHbIe [Ipon3BoiHBIE BBICIINX MOPSIAKOB.
CUMCIICHHS Juddepennmanbl BEICIIAX TOPSIKOB.
(byHKUIMU OTHOM
MepeMEHHOMN
Monyns 5. Ip 2 [Tpumenenne muddepenmnmana k 2 2 - -
JluddepenunanbHbIe npuOIMKEHHBIM BhruucieHusM. [IpaBuna
VICUMCIICHUS Jlonurans
(byHKUIMU OHOM
MepeMEHHOMN
Monayinsb 5. Cp UccnenoBanue GyHKIMN MpU TOMOIIH 2 20 - -
JluddepenunanbHbIe IIPOU3BOIHOM.
CUHUCTICHUS

(byHKUIMU OHOM

MepeMEHHOMN




Bun

®opMbl TEKYyILEr0

. HanmeHoBaHMe TeM 3aHATHI OobemM, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTnr (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 5. Cp Kontponbnas padota 1 mo teme 2 18 - - Kontponbnas padorta 1
JluddepennnanbHbIe "uddepeHnnanbHbIe HCUUCIICHUS 110 TeEME
CUMCIICHHS GYHKIMH OJTHOM MepeMeHHON" "uddepennnanbabie
(byHKIIHM OTHON MCUYHCIICHUS (QYHKITUI
[epEeMEHHOMN OJHOI epeMeHHON"
Moayinsb 6. Jlek 3 [Tousitue @HII. YacTHble TPOU3BOAHBIE 2 2 - -
DYHKIIUN U u¢ dhepeHranbl NepBoro nopsaKa
HECKOJIbKUX
MEepEMEHHBIX
Monyns 6. Ip 3 [TpousBoaubie u muddepeHIraIb 2 2 - -
DyHKIMH BbIcIIKX nopsakoB OHIIL.
HECKOJbKUX HMuddepennrpoBanne HESIBHOM
[1EPEMEHHBIX byHKIMN.
Monayinsb 6. Cp OYHKIIMY HECKOJIBKUX MEPEMEHHBIX. 2 20 - -
DyHKIMH [IpousBonubie u aAudhepeHna.
HECKOJIbKUX [TpuOnmxE€HHbBIE BHIYUCICHUSI.
MEePEMEHHBIX KacarenpHast u HOpMaIb.
Mopyns 6. Cp KonTponpHas pabota 2 o Teme 2 18 - - KonTponbHas padota 2
DyHKIUU "®YHKIIMHA HECKOJIBKUX MEPEMEHHBIX " 1o TeMe "D yHKIuU
HECKOJIBKUX HECKOJIBKUX
[MePEMEHHBIX MepeMEeHHBIX"
Mopyns 7. Jlex 4 IlonsiTHE HEONIPENEIEHHOTO HHTErPaIa. 2 2 - -
HeonpeneneHHblii HenocpencrBeHHOE HHTETPUPOBAHUE.
WHTETpaJl. HurterpupoBanue no yactsim
OnpeeneHHbIN

MHTErpall




DopMbl TEKYyILLEr0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopyas (pa3gen) | y4eOHOM . Cemectp baanel | UHTepakTus, 4.
paGoTHI (y4eOHoii paboThI) q. (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 7. IIp 4 NHTerpupoBaHnue TPUTOHOMETPHYECKUX 2 2 - -
Heomnpenenennslii ¢ynkuunit. UaterpupoBanue
WHTETpaJl. panroHaIbHBIX QYHKIMN U 1poOeit
OrnpenesieHHbIN
MHTErpasl
Monyns 7. Jlex 5 [ToHsATHE ONIPENEIEHHOTIO UHTErpalla. 2 2 - -
HeonpeneneHHblii ®dopmyna Herorona-JleiiOnuiia.
MHTETPAIl. HHTterpupoBanue noaCTaHOBKOM,
OnpeeneHHbIN MHTETPUPOBAHME 10 YACTIM
MHTErpaj
Monayns 7. IIp 5 Brruncienre HeCOOCTBEHHOTO 2 2 - -
Heonpenenennspiit WHTerpajna. Beruucinenue miomanen
WHTErpaJl. IUIOCKUX (GUTYp B IEKapTOBBIX
OnpeneneHHbIn KoopanHaTax. Berancnenue o6beMoB Tel
MHTErpajl 0 TUIONIA/ISIM MapAJIEIbHBIX CEYEHUI
Monyns 7. Cp HeonpeneneHnusiit uaTErpas. 2 20 - -
HeonpeneneHHblii Onpenenennbiii uHTErpait. Ux
MHTETpaJl. BBIUMCJIEHHE METO/IaMU MO/IBEICHUS 110
OrnpeneieHHbIN nuddepeHnua, moJacTaHOBKH, IO
MHTETpall yacTsM. HecoOCTBeHHBII HHTETpal.
Monyns 7. Cp KoHnTtponbHas padota 3 o Teme 2 18 - - KoHTtposibHas padota 3
Heomnpenenennslit "HeonpenenéHnHplil HHTETpaJL. 10 TEME
MHTETpall. OnpenenéHnblii uHTErpan” "HeonpenenéHusbiit
OnpeneneHHbIin WHTErPAJL
MHTETpal OnpenenéHHbIi

uHTerpan”




Bun

®opMbl TEKYyILEr0

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

Moayns 8. Teopus |Jlek 6 [ToHsITHE KOMIUIEKCHOTO YHCIIA. 2 2 - -
byHKIIUN JleficTBHMS HaJl KOMILJICKCHBIMH YHCIaMHU
KOMILJIEKCHOTO
[EePEMEHHOTO
Mopnyns 8. Teopus |IlIp 6 [TonsiTre PyHKINN KOMIUIEKCHOTO 2 2 - -
byHKIIUN nepemeHHoro. [Ipenen n HempepbIBHOCTH
KOMILJIEKCHOTO ¢yHkun. OCHOBHBIE JIEMEHTaPHbIE
EePEMEHHOTO (GYHKIINY KOMIUIEKCHOTO TIEPEMEHHOTO.
Monyns 8. Teopuss |Cp KomiuiekcHble uncia, 1eHCTBUS Hall 2 20 - -
byHKIIUN HUMH. OyHKIHS KOMILUIEKCHOTO
KOMILJIEKCHOTO MEPEeMEHHOTO. AHATUTUYECKHE (DYHKIIUU.
IEPEMEHHOI0 Ycnosus Dinepa-Jlamamoepa.
Mopyns 8. Teopust | Cp KonTponpHas pabota 4 o teme "Teopust 2 18 - - KonTponbnas pabora 4
byHKIUHA (GYHKIIMH KOMIUIEKCHOTO TIEpeMEHHOTO" o Teme "Teopus
KOMILJIEKCHOTO (YHKITNN KOMILIEKCHOTO
[MEPEMEHHOTO [epeMEeHHOro"

ITA IIpomexyTrouHas aTTecTanus (3a4€T ) 2 0,25 - -

Kontpons |3auér 2 3,75 - - Bormpocs! k 3a4€ty NeNe

1-56
Hroro:; 180 -




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 nuddepeHIrpoBaHHOr0 00ydeHus (peiararoTcs 3aIaHus Pa3IMuYHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (NMPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
W3JIaHHM, pecypcoB ceTu MHTepHeT).

6. Meronuyeckue YKa3aHUA M0 0CBOEHUIO TUCIHILIHHBI

OCHOBY TEOpEeTHYECKOro OOY4YeHHsS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
IpernoiaBaTesb U3jaraeT OCHOBHbIE, Han0oJee CII0KHBIC TOHATHUS TEMBbI, a TAKXKE CBSI3aHHBIC C HEH
TEOPETUYECKHE U MpPaKTUYECKHEe MPOOJIeMbl, 1aéT peKOMEHAAMH Il MPAKTHUYECKOro 3aHATUS U
yKa3aHUs I BBIMIOJIHEHUS] CAaMOCTOSITEIbHON 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
1oJisi, HAa KOTOPBIX JeNaThb MOMETKH, MOAYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CamocrosarenbHas paboTa CTYAECHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW JEATEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJTUTOPHOE BpeMs IO 3aJaHUI0 U TpHU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTeNsi, HO 0€3 ero HeMmoCPEICTBEHHOTO YUacTHsL.

B mpouecce camocTosTensHOM paboThl CTYJAEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJIS,, CAMOYIIPABICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSATEIBHBIM CYObEKTOM Y4eOHOU
JESITEIbHOCTH.

B xoJe moAroTOBKM K IMPAKTUYECKUM 3aHATHAM CIEAYET M3YyUUTh KOHCHIEKTHI JEKLUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH a1 IIPEroaaBaTers.

Ha nmpakTudeckux 3aHATHSAX CTYAEHTHI PELIAOT 331a4M 0] PYKOBOACTBOM IIPENOIAaBATENS.
[TpakTHueckue 3aHATHSA MOCBAIIEHBl M3YUYEHUIO Hanbosiee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLIUIUIMHBL U CITYKaT JUIsl 3aKpeIIEHUs] U3y4EHHOT0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlau Ha MPOMIeHHbIH
marepuan. llpu pemeHuM 3agad HYKHO OOOCHOBAaTh KaXKAbI JTall pelIeHHs, HCXOId U3
TEOPETUUECKHX MOJOKEHUI n3ydaeMoro kypca. Eciiu cTyieHT BUANT HECKOJIBKO ITyTel peleHus, To
OH JIOJDKEH CPAaBHUTH MX U BBIOPATh CaMblil pallMOHANbHBIA. PemieHue 3aqay 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrlojiaraTb B CTPOTOM TMOpPSAKE, OTIENsAs BCIOMOTaTelIbHbIC
BBIYUCIICHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieyeT MpoBepATh CI0cO0aMH, BHITEKAIOIIUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenenéHHOrO THUMA HYXHO MPOJODKATH J0
npruoOpeTeHus TBEPAbIX HABHIKOB B PEILICHUH.

Bo Bpemsi wu3yueHuss MOAYNsl CTYIOEHTBl CaMOCTOATEIbHO BO BHEAYJUTOPHOE BpEMS
BBITIOJIHSIOT KOHTPOJIBHYIO paboTy U CAaloT e€ MpernoaaBaTeNio Ha MPOBEPKY A0 3a4ETHOM Hellenu.
3amaHusi KOHTPOJBHOW pabOThl [OJDKHBI OBITh BBIMOJIHEHBl AKKypaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PELICHUS U OTBET 0053aTENbHBI B KAXKIOM 3alaHHUH.

Ha 3auére BbICHSETCS, MPEXIE BCETO, OTYETIIMBOE YCBOEHUE BCEX TEOPETHUYECKUX HU
IPAKTUYECKUX BOIPOCOB MPOTrpamMMbl U YMEHHME INPUMEHATH IOJYyYEHHBIE 3HAHMSI K PELICHUIO
npakTHueckux 3anad. OmpeseneHus, TEOPEMBbl, MpaBuia JOKHBI (GOPMYIUPOBATHCA TOYHO U C
NOHMMaHMEM CYIIEeCTBa JeNla; PEUICHHUE 3aJau B MPOCTEHUIINX CIIydasX JOJKHO BBIOJIHATHCS 0e3
omMOOK U YBEPEHHO; BCSKasi MUChbMEHHAs U rpadudeckas padboTra JoKHA OBITh cenaHa akKypaTHO



U uérko. TompKO TpU BBIMOJHEHUH STUX YCIOBHHA 3HAHUS MOTYT OBITh IPU3HAHBI
YJIOBJIETBOPSIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOrPAMMOM.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHUTh KOHCIEKTBI JIEKIIUU U
PEKOMEHIOBAaHHYIO OCHOBHYIO M JIOIOJHUTENBHYIO JINTEPATYPY, IPOCMOTPETh PEIIECHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSTENIBHO U Ha IIPAKTUYECKUX 3aHATUSAX, @ TAKIKE COCTABUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC 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 Bomnpocs! k 3auéty NeNe 1-56

7.2. TunoBble 3aJaHUs1 MM HHbIE MaTepHAJIbl, HeO0X0AMMBIE Il TEKYIEro KOHTPOJIst

7.2.1. KouTpoJabnHas padora 1 mo reme
" TnddepennyaibHbIe HCUHCAeHNS] QYHKIIMY OXHOM nepeMeHHon"

(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsl 3a1aHH

3anaua 1
Haiitu npoussoaubie y' = Q JAHHBIX (YHKIUN, UCTIONB3YS MTPABUIIA BEIYHUCICHUS
dx
IIPOM3BOIHBIX.
Howmep
Bap. DyHKIUU
a) y=3\/2e3x —2244+In4x; 6) xy= arctgi; B) y=(xex)x ,
1 Y
—2Xx 1_ .
r) y=e ~cos3x; n) y=34x* - x2+sm3x;
1+ x
A 2
2 a)y=\/1nx+1+1n(\/;+1); 0) Inx+e *=xy; B)y=(1+log4x)x ;
r) y= arctg(sin x)+ sinxIncosx; n) y=arctgIn3x;
2
3 2) y= /—sz_ln I++/x"+1 . 6) e :yx+l . B) y=(3\/;—1)r 1;
X
r) y =27 4 (] —arccos3x)2 ; 1) y=3sin2xcos’ x+sin’ x;
a) y="00Y i 1-x? ;) 6) XX +2xp+ )7 —4x+2y—10=0; B) y= (lerz)\/;+l ;
4 V1-x?

2
X —

2 b
X

r) y =arcsin

. 1., .
) yzlnarcsmx+51n x+arcsinlnx;




Howmep

Bap. \/_ DyHKIMHU
2 x 1. x+1 4 4_ x 2
a) y=—arctg—=+—In——; 0) x —xy+y =e; B) y:(1+5 )K;
5 3 V26 x-1
X
r) y =arcsin ;  n) y=Inxlgx—Inalog, x;
V1+x?
a) y:llntgz—l C_OSZX . 6) arctg(x+y)+x’y=¢"; ) y=(lgx)™;
6 2 2 2sin”x
2
X 2 4x2
r) y= ; =\x"-2x+2 ;
)y 3x 0 = 2
Nxt+a® +x . o
a) y=ln-—— "= &) tgy=xp+Inxy; B) y=lsin'/x};
7 VX' +a’ —x ( )‘
r) y:2xsinx—(x2—2)cosx; 1) yquarctgx—(arcsinx)S;
2
q a) yz%«/xz—a2 —%ln(x+\/x2—a2); 6) cos’(x+y)+e” =x; B)
y:(x2+4){2; r) y:(3—2sin4x2)5; 1) y:\/)ce"z’1+)c3 ;
3. x%+1 1, x-1 1 X—y 2 Ynx
a) y==In +—In +—arcte3x; 0)y°="-2; B) y=\|l+e" | ;
o oy ety e D= By o)
r) y=+/1+arcsinx ; 1) y=3/sin’ x + 13 ;
cos’ x
a) y=————+Intg3x; 0) yzzxy+lnz; B) yz(l—xz)dgx;
0 sin” x X
x+2Y . V4
r) y=|——|; n y:sm(x —5x+4)+tg—.
x—1 X
3 .
a) y=274x+3 ———; 0) y=(e°°” +3)2; B) y=1nsm(2x+5);
1 Vxt+x+1
r)y=x"; ) fg(ZJZSX;
X
a) y=x"1-x"; 6) y:4smx; B) y = arctge’;
cos” x
12 .
r) y=Xx"; m) x—y+arctgy=0;
1+ x° :
a) y=x ; 6) y="—"75"3 B) y = arcsin+/1 —3x;
13 l—x tg”2x
r) y=x"%; ) y-sinx = cos(x — y);
3+ 6x : m
a) y= =; 6) ¥ =SINX —XCOSX; B) y=x"Inx;
" V3 —4x+5x
. X
) y=x"%; 0 L= arcig| * |;
X Y




Howmep

Bap. DyHKIMHU
'y X 6 v sin® x )y xInx
15 Ja? — 2 2+2cos’ x x—1
r) y= (arctgx)lnx; 1) (ex — 1)- (ey — 1)—1 =0;
| :
a) y=————+5 X+ 0) y=2tg3(x2+l); B)y:3“’°’gx2;
16 x* +1
¥
r) y= (arctgx)x; ) yzx =e’;
) y=3 L+ 0) y 1z‘gzx+lncosx ) y =arctg al
a = ; = — ; B = —_—;
17 1-x° 2 14+1—x2
r)y:(x+x2)x; n x> =y’ +3axy=0;
5 [1—sinx
a) y=33x> +5x* == 6) y=In,|—; B) J = arctg(tgzx);
18 X I+sinx
r) y = (sinx)""; nx—y+a-siny=0;
) 55/ L. 1 6 y=2¢" )y arcsinx
a) y = X X+ —; = ; B =
19 ¥ Vi-x°
x X
r) y =(cosx)"; nIny= arctg(—}
Y
1
a)y:\/x2+1+§/x3+1; 6)y=§tg3x—tgx+x;
20
3—x 2
B) Y = arctg 2; r)yz(cosx) ; n x—y+earctgx=0;
3agaya 2
Haiitu npenensl pyHkuuii ¢ noMmobo npasuia Jlonurans.
Howmep
Bap. [Ipenenst
~ I—cos’x ~ Insinx . 4
a)lim——; 0) lim —; B) lim e 'tg—;
1 0 x + sin2x x7/2 (Zx - 7r) e x
r) lim (x + 2)1/1n3x .
a)lim c€os mx;cos nx; 0) limi; B) lim ~x-2 ctgnt ;
2 x—0 X x—0 actgz_x — 3x x—>2+0
T) lim0x3/( )
—x— t 2
a)lim 283X 6) lim2 N5 oy i 2 fx/ ;
3 0 X =7 xT —49 x>0 ln‘x + Ii

r) lim (xme%x )

X—>+00




Howmep

Bap IIpenenst
3x _ _ 4 7
a)lim &2 ~1 ) lim SV B) lim (1—x)*7;
4 x—0 sin‘ 5x x>81 Q \/; x—1-0
T
r) lim| ——x |tgx.
) H”( > jg
2
a) lim > sin x vr-i-3, B) lim t 2 sin2=2,
5 xl—>0 X tgx ’ x—>10 D ]0 ’ x—a g 2a 2 ’
r) lim (lnx)l/ !
a)limﬂ; 0) lim l;nx; B) lim (x Sinﬁj;
6 x—0 xsinx x—0 X X—>00 X
] X
r) lim (ln—j .
x—>+0 X
a)lim I—cosx 0) limM' B) lim (ctgﬂjm(ﬂ)'
7 0 xix/l x-1) =2 Sin2mx ad 2 ’
r) ling(«/x +2- 2)tgE .
X—> X
. 2x _ 1
a)lim sin(l = %) ; 0) lim £ L. B) lim xlni;
x—1 X — ] x—0 acl‘g 5x X—>00 X —
8 x273
2
r) lim .
) HOO(xZ + 3j
a) lim—; (a>0); 0) lim SIMYZCos Y, B) lim (1 e’ )ctgx;
9 =0 x =7, In tg X x>0
") fimx
a)lim g 3x ; 0) lzmi; B) lim (x l)tg—
x—0 tg X x—0 x x—1 2
10 1 ln(27x)
r) lim (—j .
x>1+0\ x —1
a) llm( 12 —ij; 0) lim—= lnx B) limln—x;
11 x—0 Sll’l X X x>0 3/ x—0 ctgx
r) lin(}(ctgx)ﬂ.
3 2 o
a) lim ~ 32x x+2 0) li —xcosx3 smx; B) lim(x"-e_x),n>0;
12 x—1 x =Tx+6 x—0 X X—>+o0
1
r) hnllx1 *,
2
-2t ) .
a) li e YT 0) lim— Inx. B) lim x" -smg,n>0;
13 x—>% 1+ cosdx X0 {/; ey X

m Tim (1= x)™2 .

x—1-0




Howmep

Bap. [Ipenenst
In(sin mx) . .-
a) lim——~=; 0) hm(l—cosx)ctgx; B) lim x~;
-0 Insinx x—0 xX—>+00
14 5
F) hnlox4+lnx .
a) hnll(l x) tg; 0) ling arcsin x - ctgx ; B) limx*"*;
15 o
lim| rg = |
T) }_r)rll[ g 4} .
X 1 . . e
a)lim| ————|; 0) hmlnx-ln(x—l); B) lim (2+X)ln3x;
Il x—=1 Inx x—l1 X—>+0
16 1
. 2 ;
T) 1133(1+x ) .
V4
s - 2
2) lim xcosx3 smx; 6) lim—X B) lim 2x°+1 :
17 x—0 X x>0 ot E X—>+00 2x -1
4
2
") limx'
1 1
. — X . cosx
a) llm———; 6) lime™ -tg—; B) hm(ctng ;
x>l . X x>0 > 2
I—sin— 2
18 2
¥ 3x
r) hm( j .
x| 5+ x
a) im&5mx . g hm(l—ij : g) im—*—.
=0 x—sIinx X0 X x>0 X
19 ctg —-
2
tgIn(3x—5)
r) lim—=—"——=
X2 ex+ ex +1
a) hm(i— T J 0) lim(ex —e“)-ctgx; B) hm( Z)X
ctgx 2cosx x>
20
lim| ctg—-t¢ 3_7zx
x—1 g 2 g 2
3amaua 3
Haiitu HanOobiiee 1 HaUMEHbIIIEE 3HAYCHUST QYHKIUU V= f (x) Ha OTpe3Ke [a,b].
Howmep
Bap. DyHKIHUSA, OTPE3OK
1 flx)=x*-12x+7,  [0,3].
2 flx)=x"=(5/3)x° +2, [0,2].




3 f(x):(\/g/2>(+cosx, [0,%}.
4 flx)=3x*—16x*+2,  [-3,1].
5 f(x):x3—3x+1, [1/2,2].
6 f(x)z x* +4x, [— 2, 2].
7 f(x)=(\/§/2)x—sinx, [O,%}.
8 f(x)=81x—x*, [—1,4].
9 flx)=3-2x*,  [-13].
10 f(x)=x—sinx, [—7[,72’].
x+6
=— -5,5].
11 SW=sy 5]
12 f(x):%x+cosx, {%,7[}
x-=3
= -5,5].
P fW=Ge B3
14 f(x):—x—sinx, {%7[,27[}
15 =52 [
x +7
16 f(x)==x+cosx, [—%7[,—7[}.
x=5
1 = -3,7
7 W= B3
18 f(x):—x—sinx, [—27[,%7[]
x—4
19 = , —4,6]|.
fW=5— 4l
20 f(x)==x+cosx, {—27[,—%7[}
3anava 4
ITpoBecTH MOJIHOE UCCIICIOBAHUE M TIOCTPOUTH rpaduKky QYHKIMH.
Homep OyHKIHH
Bap. YHEH
X e’
1 = ; 0) y=—o.
A y=—7 1> 0ry=—
2
2 a) y:(i’;) . 6) yzln(2x2+3).
x




Howmep
Bap. OyHKIUU
3 a’) y=( 1)2 b 6) y:x3e_x
x_
2x—1 1
4 a) y= ; 0) y=
)y 1) )y o1
2
5 a) y=——; 6) y=x—In(x+1)
3 1
i Ve (x+l)2; o=
x> +16 1
7 ) = > 6) = 2x_1
2 2
8 a)y:(—lj ; 6) y=x"Inx
| x+1
9 a) y= ; 60) y=In .
)y 4x* ) +2
2
10 a) y=———; 6) y=x-Inx.
X" +x+1
2 1
11 a) y=———; 0) y=
) X +x+1 ) e —1
x =1 x+1
12 a) y=——; 0) y=In .
) 4x* )Y x+2
13 ) y=— gy
Y 2(x+1)" e
3
14 a) y:x +16; 6) y=x"Inx
X
x2
15 a) yzz—l; 6) y=xe "
-
2
16 a) y:(x_'-fj ; 0) y=x-Inx.
x—
2x—1
17 a) y:W; 0) y=x—Inx+1.
X .
18 a) y=(x_12 ; 0) y=e*?
1+xY e’
19 a) y=|——|; 6) y=—.
xX— X
20 a) y= 2x+1; 6) y =In(2x* +3).
X

Kpartkoe onucanue u perJiaMeHT BbINOJTHEHHS
KontponbHast pabora 1 mo teme "Jluddepenuunanbuble ucuuciaeHuss (QyHKIUU OJIHOU
HepeMEHHOM" BBINOIHSIETCS CTYJCHTaMU CaMOCTOSITENbHO BO BHEAYAUTOPHOE BPEMS U JI0JIKHA OBbITh



CaHa IpENnoJaBaTelll0 Ha POBEPKY 10 3a4€THOM Henenu. Ha BbIosHEHHE KOHTPOJIbHOW paboTh
otBoauTCs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33Ja4 ONPENENSIOTCS ¢ TTOMOLIbIO TAOIUIbI
1, mpuueM HOMepa BapuUaHTOB KOHTPOJIbHBIX 3a7au | u 4 HaxoasTcs mo nepBoil OykBe gamuinu
CTYZIEHTa; HOMEp BapUaHTa KOHTPOJbHOM 3a/lauu 2 HaXOAMUTCS IO NEepBOil OyKBEe UMEHU CTYEHTA;
HOMEp BapHaHTa KOHTPOJIbHOM 3a7auu 3 HaXOJUTCs 110 IEpBOM OyKBE OTUECTBA CTYEHTA.

Tabmuma 1
Byksa A b B r | E.E xK,3 )41 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | 04 I1 P.U C il | T,1I Y (ORC X,
No Bap. 11 12 13 14 15 16 17 18 19 20

ITpy BBINOIHEHUM KOHTPOJIBHBIX padOT HEOOXOAMMO CTPOIO MPUIAEPKUBATHCS YKA3aHHBIX
HIKe npaBui. PaboThl, BbIMONHEHHbIE 0€3 COOMIOAEHUS 3TUX IpaBWI, HE 3a4UTHIBAIOTCS U
BO3BpAILAIOTCS CTYAEHTY JUIsl IepepabOTKHU.
1. Kaxnast KOHTpoJibHasi paboTa J10JIKHA OBbITh BBINOJIHEHA B OTJE/IbHON TETPaAU B KJIETKY CHHUMHU
WIM YepHbIMM 4epHuiamu. HeoOxonumo ocTaBiATh moJyis MMpUHOW 4 - 5 cM Uil 3amMedaHuit
peLEeH3EeHTa.
2. B 3arosnoBke paboTbl Ha OOJOXKE TETpaau AODKHBI ObITh SICHO HANMCaHbl Qamuins, uMs U
OTYECTBO CTYIEHTA, Ha3BaHME JIUCLMILJIMHBI, HOMEP KOHTPOJIBbHOM pPabOThI; 37€Ch K€ ClelyeT
yKa3aThb Ha3BaHUE y4EOHOIO 3aBElEHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIe pa0bOThI ClIelyeT MOCTaBUTh ATy €€ BBIIOJIHEHUS U MTOANUCH CTYJCHTA.
3. B paOoTy A0KHBI ObITh BKIIOYEHBI BCE 337a4, yKa3aHHbIE B 3aJJaHUU, CTPOTO 110 MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hazo pacronaraTh B OPSAKE BO3PACTaHUS UX HOMEPOB.
4. Ilepen peuieHneM Kaxa0M 3ajauy HaJ0 MOJHOCTHIO BhINKCATh €€ ycioBue. Eciau ycnoBue 3anaun
uMeer oOuyl0 (QOpPMYIMPOBKY, TO, MEpENUChIBas €ro, cieiayer oO0IMe [JaHHblE 3aMEHMUThb
KOHKpPETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpuctynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE pEIIMB JOCTATOYHOIO KOJIMYECTBA 3ajad II0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHu0. OIbIT I0KA3bIBAET, YTO YAIIE BCETO HEYMEHHUE PELIUTD TY WU
MHYIO 3371a4y KOHTPOJIbHOT'O 331aHHUs BBI3BIBACTCS TEM, UTO CTYJEHT HE BBIIIOJIHUI 3TO TpeOOBaHHUE.
5. B npopenieH3upoBaHHON paboTe CTYyAEHT AOJKEH UCIPABUTh OTMEUEHHBIE PELIEH3EHTOM OLIMOKU
Y Y4€CTb €70 PEKOMEHIALIUU U COBETHI. PelleH31H MIO3BOJISAIOT CTYACHTY CYAUTh O CTEIICHU YCBOEHUS
COOTBETCTBYIOILEIO pa3jiena Kypca; yKa3blBalOT Ha UMEIOIIMECS Yy HETO MPOOEIIbl, Ha JKeIaTeIbHOoe
HanpaBjIeHue padoThl; MOMOralT C(HOPMYJIUPOBaTH BOMNPOCHl JUIsI TOCTAHOBKU HX Iepesn
npenoaaBareseM. 3auTEHHbIE KOHTPOJIbHBIE PA0OTHI PEABSBIAIOTCA CTYAEHTOM IIPU cade 3a4yera
WM K3aMEHa.

Kpurtepun onenkn:
- OLICHKA «3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CJIM IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BbINOJIHEHO MeHee 70 % 3amaHuil.

7.2.2. KouTpoJbHas padora 2 no teMe ""DYHKINH HECKOJIbKHX NepeMeHHbIX"
(HauMeHOBaHUE OYEHOYHO20 CPedCmea)

TunoBble npuMepsbI 3aJaHNI
3agada

Jlano ckansproe nose U =u(x;y).
1) CocraButh ypaBHeHue JIMHUU © = C ¥ IOCTPOUTH €€ rpaukK.
2) BBIYMCIIHTH ¢ MOMOIIBIO MPaHEHTa MPOU3BOHYIO CKaIApHOro mojs U =uU(X;)) B Touke A

_—

110 HanpasyeHuio Bektopa AB.
3) Haiitu HanbOIBIIYIO CKOPOCTh U3MEHEHMSI CKAJIIPHOTO I10JIsI B TOUKE 4.



H;;?fp U=U (x,y) Koopaunarsl T. 4 | Koopaunatel 1. B
1 X+ +4x+2y -4 (—2+§;—%) (_24.%;())
2 x*+ > +2x -2y 2 (—%,1—?} (0;1_§J
3 x'+y’ +2x—4y -1 (—1—?;%} (—1_?;(&
4 X' +y’ —2x-2y 7 {%,l—g] (0;1_§]
5 X+ +2x+4y 4 {—l+§;—%} (_14_73;0]
6 ¥+’ =2x+2y 2 {1 5,—1—?} (0;_1_73J
7 X +y’ —2x—4y -1 {1—?;%} {1—?;0}
8 x2+y2—4x—2y -4 {%,l—g] (0;1_73]
9 x2+y2—2x+4y 4 (l+§;-§j {14.73;()]
10 x*+ 9> +2x+2y 7 {—%,—1+?J {0;—1+73J
1L | X4y +6x+4y | -12 (—%,—H?J (O;—1+73J
12 | x*+y —6x—4y | -3 G;l—gj (0;1 —73]
13| X4y’ —dx+2y | 4 (l+§;—§j (1+§;0]
14 x4y +4x—2y 4 (—1—?;%} (—1—?;0}
15 X'+ +6x+4y -9 (—1+§;—%} {—1+§;0J
16 | x*+y —6x-4y | 4 (%;l—gj (O;I—?]
17 X'+  +4x+6y -9 (—%;l—g] (0;1_%]




H;);\;I)ep U=U(x,y) C | Koopaunarel T. 4 | Koopaunate: 1. B

NERS V3

18 2+ 2_4 -6 5 24+ —;—— —2+—;0
Xty —ax-oy 272 2

301 3

19 2 2 -1 _2+—;—— —2+—;0
X +y +2x+8y 7 9o 2

1 3 3

20 x 4y’ —2x-8y -8 _E;l_g O;l_g

Kparkoe onucanue u perjiaMeHT BbIIOJIHEHHUSA

KontponbHast pabora 2 mo Teme "®YHKIUU HECKOJBKMX IEPEMEHHBIX' BBINOIHSIETCA
CTYAEHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BpeMs M JIOJKHA OBbITh CllaHa IPEenoaBaTesio Ha
IIPOBEPKY 10 3auéTHOU Hepenu. Ha BeInoiaHeHre KOHTPOIbHOU paboThl oTBoaUTCS 18 yacos. Homep
BapHaHTa KOHTPOJIbHOM 3a/1a4M ONpeAessieTcs ¢ IOMOIIbIO Ta0IUIbl 1 M HaXoUTCs 1O epBoii OykBe
MMEHU CTYACHTA.

Tabmnuma 1
BykBa A b B r | E.E xK,3 )41 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | O I1 P.U C il | T, Y (ORC) X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOIHEHUM KOHTPOJIBHBIX padOT HEOOXOAMMO CTPOTO MPUIAEPKUBATHCS YKA3aHHBIX
HWKe TpaBui. Pa®oThl, BbINOJIHEHHBbIE 0€3 COOMIOAEHMS 3TUX IPaBWJI, HE 3aUMTHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul NepepadOTKH.
1. Kaxxnast KOHTpoabpHas paboTa 10JIKHA OBITH BHIIIOJHEHA B OT/AEIbHON TE€Tpaau B KIETKY CHHUMU
WIA 4YepHbIMH depHWIaMH. HeoOXxonumo ocCTaBiATh Mo MIMPUHOM 4 - 5 cM I 3aMedaHui
pEeLEeH3eHTa.
2. B 3aronoBke pa®oThl Ha OOJIOKKE TETpaau HOJKHBI OBITh SICHO HamucaHbl (pamMuiIus, UM U
OTUECTBO CTYJEHTAa, Ha3BaHUE IUCLUIUIMHBI, HOMEP KOHTPOJIbHOWH pabOThI; 3/1€Ch K€ CIEAYEeT
yKa3aTb Ha3BaHME y4yeOHOTO 3aBelEHUs, J1aTy OTCHUIKM pabOThl B MHCTUTYT M ajpec cTylaeHTa. B
KOHIIE pa0OThI CIEAYET MOCTAaBUTh 1aTy €€ BBINOJIHEHHS U MOANNCH CTYJCHTA.
3. B paboTy A0KHBI OBITh BKJIIOUEHBI BCE 33[1a4, YKa3aHHBIE B 3aJJaHUU, CTPOT'O MO MOJI0KEHHOMY
BapuaHTy. Pemenns 3ana4 Halo0 pacnosarars B OPsAKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemreHneM Kaxa0M 3aJa4d HAJ0 MOJHOCTBIO BBINIKACATh €€ yciioBue. Ecinu ycnosue 3anaun
uMeeT oOmyo (GOpMYIHPOBKY, TO, MNEPENUCHIBAsS €ro, cleAyeT oOIIHe TaHHbIE 3aMEHHTH
KOHKDETHBIMHM, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PpEIMB JOCTATOYHOIO KOJIMYeCTBa 3ajJad 10 MaTepuaily,
COOTBETCTBYIOIEMY 3TOMY 3afaHui0. OIBIT TOKa3bIBAET, YTO YAIIE BCETO HEYMEHHUE PELIUTD Ty WU
MHYIO 33/1a4y KOHTPOJIBHOIO 3a/1aHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B npopenieH3upoBaHHON paboTe CTYIEHT JODKEH HCIPaBUTh OTMEUEHHBIE PELIEH3EHTOM OIINOKU
U YYECTb €T0 PEKOMEHIallUK U COBETHI. PelieH31K 03BOJISAIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3/iena Kypca; yKa3blBalOT Ha UMEIOLIMECS Y HEro mpooessl, Ha JKeJlaTelIbHOe
HampaBieHue pPa0OThI; IMOMOTAaT CHOPMYIUPOBATH BOMPOCHI JUISI TIOCTAHOBKHM HUX TIEepen
npernojiaBaTesaeM. 3auTeHHbIe KOHTPOJIbHBIE PA0OThI MPEABSABISAIOTCS CTYACHTOM MPH CAade 3a4era
WU DK3aMEHa.

Kpurtepun onenkn:
- OLICHKA «3a4TEHO» BBICTABJISIETCS CTYIEHTY, €CJIA IIPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;



- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BbINOIHEHO MeHee 70 % 3amaHuii.

7.2.3. KouTpoJabnHas padora 3 no reme
"HeonpenejadeHHbIi HHTErpaa. OnpeneaéHupiii nurerpaa’

(naumenosanue OYeHoUHO20 cpeocmea)

TunoBble npuMepsbI 3aJaHUI

3agauya 1
Haiitu HeonpeaeIeHHbIE HHTErPaIbl.
Howmep Bap. HnTerpanst
e'dx 19-4x dx
1 dx; S5x-2)Inxdx;r)| ———.
a)IW J'2x +Xx B)I( / r)jl—i/m
2x+9
2 a)jx\/.?—x dx; 6)I—dx B)_[x cos’ (2x)dx; r)_[—
X +5x+6 sin x +1gx
arctgx x+9
a)j ]+x2 dX;6)Ide;B)J.Zn(3+X2)dX;F)
3
J~ dx .
Nx+3+3/(x+3)
a)jsin 2xA/ 2-cos® xdx ; G)IELN]ZG'X; B)Jx -arcsin xdx ; r)
. —x—
J‘ ]+x
%1+x
sin x 4x+ 31
—dx; dx: 2—x)sinxdx;
5 a)jl—cosx )J-2x2 +1Ix+12 B)I( / K
J- cos X e
I+cosx
43, J—
6 a)I lnxdx;6)!51)6—2dx;3)_“(]—lnx)dx;r)j Jx+1
X +x—2 ( x+4%x
7 a)J.] tgxd 6)J-de B)J(3X+4)COSXdX r)j4d

X .
COS.X +\/x+




Howmep Bap.

WHuTerpainst

9—-2x dx
8 —d ;0 —d ; te(4x )dx; .
a)f )'[ Sx+6 g B)Iarccg( * F)J-S’cosx+4sinx
sin 2x 4x—-27
; a)jmd 6)Iﬁdx;s)jxln2 de;l")
(\/_—1)(\/}+1)d
A
x—13
;6)| ———d 3xd.
0 a)Icos(x '[x2—2x 8XB)IX sin 3xdx ; r)
J- dx
2sinx+cosx+2
11 a)je“i”zxsin2xdx;6) I arctg\/;dx;s) I d ;r)j dx .
x'+8 T I+Ax+1
12 a)ijL 6)Ie In(1+3e" )dx; B)J‘de;r)J'.L.
(x’+4)° + 1 Sin x + tgx
x’dx x'+3x+3 d
13 a)j 6)jx3 dx : B)J.—de;l“)j al |
+3x Vx+3+3/(x+3)
xarcsznx —-101
a)I I ; j . al . dx ;1)
” cos x(3tgx+1) X +2x"+10Ix
J-x + ]+x
VI1+x
cos 3xdx > 3 X 4+x+1 CcOS X
15 a) [——————16)[x"e"dx; B)j—dx;r)j4d

4+ sin3x +2x° I+ cosx




Howmep Bap. Nuterpanst
sin xdx x+3 (i/;—k])
16 ;0) | x arcsin dx B)| ——————dx;r) dx.
J.x/cos x j '[x +x° = 2x J.i\/;+4};\}x3
3_
a)j(erarCt‘%x)dx;6)J'xln(x2+])dx;B)jﬁdx;r)
17
j \/X+5 {x
1+3x+5
—_— 2 R
a)IM;6)JxSinxcosxdx;B)Ix 24x +22x de;r)
8 Jx(1+x) x*+2x
I dx
3cosx+4sinx
sin xdx 4x° +3x+50
0) | x° sin4dxdx; dx;
19 Ix3/3+200sx )I B)Ix +2x° 4+ 50x )
(Nx-1)(Ux+1)
j 3\/? dx
3
J 4+an X ; 6)len xdx ; B)ILX—ydx;r)
20 +5x
I dx
2sinx+cosx+2
3agaya 2
Brrancnute OIIPCACIICHHBIC NMHTCT'PAJIbI
Howmep Bap. NuTterpanst
“ dx 7 [
1 a)_[ \/—172 Lm, B) Ixsmxdx; r)I (4—x° ) dx.
\/_dx 2 In(x° +1)dx 7 X’dx
2 a) I }f jxsm 2xdx; ) jm
; )J- dx '6)j x"dx ')j(x 3)e'dy; 1) jcosx
a ) —F—, B - y
Ax+9+x NI —x Alsin’ x
3 1
4 x cos 3xdx; 6 Sin_ X dx; 1) | x°\1—xdx.
Y '[ )‘!.x Inx’ J.\/cosx r)‘([
7
5 a)j xdx 6)_[ - )szx/25—x2dx; 0 | xdx

o1+ x’ 4xln x " N2x+2




Howmep Bap. Nuterpanst
7 )
6 a) J.cos x sin 2xdx; 6)j 2; (9 x’
j ¢ - dx )]O ‘B) J’(«/cosx+sinx)2dx; r)
- ) e +3 9
Jz‘ 4x+
(x=Dds g x'ds n(x— 1 )dx
8
j \/_+] I  B) Icos xsin’ xdx; F)II+\/T
xdx
) ; 6) ; B) |(cosx+/sinx )’ dx; r)
9 ) '!x/16—x2 !1/(x2—4)3 ’ ! :
_[ (1-x" ) dx
10 J(X+4)dx )i x’dx ?Sm " xdx

. i 0 [in(x—1dx.
Tox \/—) Jeos  x )fn(x 1)dx

11

sm xdx 2

Jeosx’ ‘[(x 1) J;

a) j(x+2)e‘xdx; 0) I

a) I(x 5 )e*dx; 6) Iszn xcos’ xdx; B)j)‘

12 ) Ix N16 —x’dx.
7 J 24
13 a) Ix cos 2xdx; 6)I xdx 'B)I )Ixﬁ/ﬁdx.
2 7
14 2) j(x+6)e “dx; 6) jsmc_o:ix- B)j x . jHZznzx.
s lnx " sin xdx j- j’- x’dx
1 cosx lnx 1A (16 + X
16 a) j(x /)cos3xdx 0) I\\/_x_iX 'B)i xilx 4; r) I —“]_xfdx
5 — 4
7 5 c
17 a) jxszn2xdx 6) I\/i B)T://_f‘_ix];r J‘%
18 a) j(x+4)e‘xdx, 6) I Zjnzdx B) j% r) lfi/]—e”dx.
¢ . d« ¢ Xdx
v o Jarcigrds; o !\/3x+1; g !«/25—)&’ ) l—\/(lﬂczf’




Howmep Bap. Nuterpanst

1 7 3 e 4
20 2) _{[(x—])e"dx; 6) icz/;Txix; B) !x;:g =D _([\/(Itf—ixzfdx.
3agaya 3
BEIMHCIHTS mI0mma s BHTYpE, OrPAHHHEEHHON 3aAHHBIMH THHIME. CIETATh YepTeR
obnactu
Howmep Bap. VpaBHeHus THHH
1 3x'—4y=0; 2x—4y+1=0.
2 3x°+4y=0; 2x—4y—1=0.
3 2x+3y’=0; 2x+2y+1=0.
4 3x°—4y=0; 2x+4y—1=0.
5 2x—3y°=0; 2x+2y—-1=0.
6 2x°=2y=0; 2x-2y+1=0.
7 4x+3y° =0; 4x+2y+1=0.
8 3x°=2y=0; 2x+2y—-1=0.
9 4x—3y° =0; 4x+2y—-1=0.
10 3x°+4y=0; 2x+4y+1=0.
11 y=x; y=—x+2;,y=x".
12 y=x'; y=x y=4x.
13 x=4-y’; x=16—4y’.
14 y=x;, y=x";y=-2x+3.
15 y=4-x'; y=16—-4x"; y<8x-35.
16 y=x; y=é;yz8x—15.
17 y=1-x°; nyZ;yZ—%x.




Howmep Bap. YpaBHeHUs JIMHUI
18 x=y;, y=x,y=2-x.
19 x=y; y=x;x+2y-3=0.
20 y=x-1; y=1-x"; y=(x-1)".
3anayva 4
Berauciutes 00pem TCJd, Or'PaHUYCHHOT'O ITIOBCPXHOCTAMU, 110 U3BCCTHBIM IMOIICPCUYHBIM
CCUCHUAM
Howmep Bap. [ToBepxHOCTH
1 z=2-x"-5y"; z=0.
2 z=4+.y’+2z°; x=5.
3 z=5—x'+4y’; z=0.
2 2 4
4 x—+y——Z—:1; z=1;z=0.
2
2 2 2
5 X Z g x=4
4 5 6
6 z=1+4x’ +y’; z=2.
7 y=3+N2x"+z’; y=4.
8 x=3+y"+2z°; x=4.
2 2 2
9 —x—+y—+z—:]; 0<x<2
1 4 4
2 2 2
10 x__y_+z_:],_ y=3.
4 1 9
11 x=2-9y"-16z°; x=0.
12 x=2-4y +9z°; x=0.
13 z=1—-\x’+4y’; z=0.
2 2 2
14 RN AR )
4 9 16
15 y=3-~x"+4z°; y=0.
2 2 2
16 Xy oz

Yt y>0:y<2
4 4 Y




Howmep Bap. [ToBepxHOCTH
17 z=2+x"+9y’;z=4.
18 z=2-x"—4y’; z=0.
19 y=1-x-4z"; y=0.
2 2 2
z
20 —+y—+—:];y22.
1 4 9
3anaua 5

Brerancnuth 00beM Tena, 00pa3oBaHHOTO BpallieHrneM BOKpyT ocu OX Gurypsl,

OFpaHquHHOﬁ JIMHUSAMM. CHCHaTB YCPTCIK

Homep Bap. V paBHeHHs THHMA
1 y=—4x’; x=0; y=4.
2 y=—4x’; x=1; y=0.
3 y=4x’; x=0; y=4.
4 y=4x’; x=1; y=0.
5 y=1+8x’; x=0; y=09.
6 y=4x'; x=0; y=—4.
7 y=—4x’; x=-1; y=0.
8 y=—4x’; x=0; y=—4.
9 y=4x’; x=-1; y=0.
10 y=1+8%; x:—%;yzl.
11 y=(x-1)'; x+y=1
12 y=Inx; x=e.

13 y=I1-x'; x+y=1
14 x’+y'=4; y>1.
15 x+y' =1 x+y>1.




Howmep Bap. YpaBHeHUs TMHUI
16 y=x'; y=x
17 y=sinx;, y=1; x=0.
18 x’+y =4 y=x x=0.
19 y=cosx; y= 12.
20 y=e"; y=e x=0.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

KonTponbnas padora 3 no teme "Heonpenenenuslii uurerpan. OnpenenéHublii MHTErpan”
BBITMOJHACTCS CTYJACHTAMH CaMOCTOSITEIbHO BO BHEAyIUTOPHOE BpeMsi U JOJKHA OBITh CHaHa
MpEnoiaBaTeslio Ha MPOBEPKY M0 3auéTHON Henenu. Ha BhIMmogHEHUWE KOHTPONBHOM pPabOTHI
otBoguTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 3a7a4 ONPEACISIOTCS C TOMOUIBIO TaOIUIIBI
1, mpuueM HOMepa KOHTPOJBHBIX 337ady 2 U 5 HAXOMIATCS MO MepBoi OykBe paMmimu CTyneHTa;
HOMEp KOHTPOJIbHOM 3a/1auu 3 HaXOUTCH 110 MEePBOM OyKBE UMEHHU CTYJICHTa; HOMepa KOHTPOJIbHBIX
3agad 1 u 4 HaxoAATCA MO MepBoi OyKBE OTYECTBA CTYIEHTA.

Tabmuma 1
BykBa A b B r il EE | XJ3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 I1 PY | CII | T.II v @D | X,II
No Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIMOIHEHUH KOHTPOJBHBIX pabOT HEOOXOAHWMO CTPOTO MPUACPKHUBATHCS YKa3aHHBIX
HUOKE TpaBuil. PaboThl, BbIONHEHHBIE 0€3 COOMIOJEHHS ASTHX MPAaBWI, HE 3aUUTHIBAIOTCA H
BO3BpPAIAIOTCS CTYACHTY IS TepepadOTKH.
1. Kaxxnast koHTposibHast paboTa T0JKHA OBITH BBIIOJTHEHA B OTJACIBHOM TETPaId B KJIETKY CHHUMH
WIM YepHbIMH 4epHuiamMu. HeoOXxonuMo ocCTaBiATh MoJjid MMpUHONW 4 - 5 cM Ui 3amMedaHuit
pEeLEeH3EHTA.
2. B 3aronoBke pa0GoThl Ha OOJOXKE TETpaau AOKHBI OBITh SICHO HANHUCaHBl (amMHUIIvsi, UMS U
OTYECTBO CTYJIEHTA, Ha3BaHHUE AUCHUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEIAyeT
yKa3zaTh Ha3BaHUE y4eOHOTO 3aBeleHUs, JaTy OTCHUIKM padOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pa0OTHI ClIETyeT MOCTABUTH ATy €€ BHIMOIHEHHUS U MOAMUCH CTYICHTA.
3. B paboty nomxHbBI OBITH BKJIIOUEHBI BCE 33]]a4M, YKa3aHHbIE B 33/IaHUU, CTPOTO 10 MOJI0KEHHOMY
BapuaHTy. Pemienus 3aqa4 Ha/lo pacrojarath B MOpsAKEe BO3PACTAHHUS UX HOMEPOB.
4. Ilepen pemieHreM Kax 01 3aa4y HaJI0 MOJHOCTBIO BhINIKCATh €€ yciioBue. Ecinm ycnoBue 3anaun
uMeeT oOmyw (OpPMYIHpPOBKY, TO, IEPENUCHIBAas €ro, CIEeAyeT OOIIHe JaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMH U3 CBOero BapuaHTa. He crnenyer mnpuctynaTe K BBINOJHEHHUIO
KOHTPOJBHOIO  3aJaHusl, HE PEIMB JOCTaTOYHOrO KOJIMYECTBAa 3aJad [0 MaTepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/laHHi0. ONBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTh Ty WIH
MHYIO 33/1a4y KOHTPOJIBHOTO 33JJaHUs BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUI 3TO TpeOOBAHHUE.
5. B mpopenieH3upoBaHHO paboTe CTYIEHT AOKEH UCIPABUTh OTMEUEHHBIE PELIEH3EHTOM OLIMOKU
U YYECTb €70 PEKOMEHIALIUK U COBETHI. PelieH31K O3BOJISAIOT CTYIEHTY CYJUTh O CTEIIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jierya Kypca; yKa3bIBalOT Ha UMEIOIINECs y Hero mpoOelbl, Ha KenaTeabHoe
HampaBlieHue pabOThl; TOMOTAIT CHOPMYIUPOBATH BOIMPOCH JUIS TIOCTAHOBKHM WX MEpen



mpenoaaBaTCJICM. 3auTeHHEbIE KOHTPOJIbHBIC pa6OTBI MPEABABIAIOTCA CTYACHTOM IIPpU CAAYC 3a4CTa
HJIN 5K3aMCHaA.

Kpurepun oneHku:
- OLICHKA «3aYTEHO» BBICTABJISIETCSI CTYIEHTY, €CJIM IPABUIIBHO BBINIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLIEHKA «HE 3aYTEHO» BBICTABIISAETCS CTYAEHTY, €CJIA TPAaBUIIbHO BBINOJIHEHO MeHee 70 % 3anaHuil.

7.2.4. KouTpoJabHas padoTa 4 mo reme

"Teopus pyHKIINN KOMILJIEKCHOI'O IIePEeMEHHOro"
(HauMeHOBaHUe OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

3amaua
Pewts ypaBuenue az’ + bz’ +cz+d =0 u n3006pa3uth €ro KOpHHU z,, Z,, Z,
Ha KOMIUIEKCHOH I1ockocTH. [IpoBeputs, ut0 2, + 2, +z,=——; z,z,+ 2,2z, 42,z = £;
a a
d
2,2,2,=——.
a
Howmep Bapuanra | a b c | d
1 9 | 15 | 11
2 4 | -12 | 13| -5
3 9 |21 |17 ] 5
4 4 |12 | 13| 5
5 2 4| 3 |-
6 9 | -21 1|17 | -5
7 2| 4 3|1
8 41 -8 9 |-5
9 9 | -15 | 11| -5
10 4| 8 9 | 5
11 2| 3 4 | 3
12 3| 4|5 |4
13 4| 5 6 | 5
14 51-6 1|7 |-6
15 6 7 8§ | 7
16 71 -9 |10 -8
17 8§ 1| 5 7 | 10
18 91 6 | 5 |-8
19 6 | 5 3| 4
20 51 -7 4 |-2

KpaTKOC ONMMMCAHUE U PEIrJIAaMEHT BBINMOJHCHUSA



KonrponsHast pabora 4 mo Tteme "Teopuss (yHKIMH KOMIUIEKCHOTO TI€PEMEHHOTrO"
BBITMOJHACTCS CTYACHTAMH CAaMOCTOSITEIbHO BO BHEAyJUTOPHOE BpEeMsi M JOJKHA OBITh CHaHa
MpEnoiaBaTesiio Ha MPOBEPKY M0 3auéTHON Henenu. Ha BhIMoOgHEHHWE KOHTPONBHOM pPabOTHI
orBoguTcs 18 yacoB. HoMep BapuaHTa KOHTPOJIBHON 3aa4M OMpPEesieTcs ¢ MOMOIIBI0 TaOIuIbl 1
HaXOJUTCs 10 EpBOil OyKBEe UMEHU CTY/EHTA.

Tabmuma 1
BykBa A b B r | E.E xK,3 )4 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
byksa M HIO | 04 I1 P.U c il | T, Y (ORC) X,
No Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOIHEHUM KOHTPOJIBHBIX pa0OT HEOOXOAMMO CTPOTO MPUIEPKUBATHCS YKA3aHHBIX
HIDKe npaBuwi. PaboThl, BBIMONHEHHbIE 0€3 COONIOAEHUS 3TUX IpaBWI, HE 3aYMTHIBAIOTCS U
BO3BpAIlAIOTCS CTYAEHTY JUIs IEpepabOTKHU.
1. Kaxnast KOHTpoJibHas paboTa J10JI’KHA OBITh BBINOJIHEHA B OTJC/IbHON TETPaaAU B KJIETKY CHHUMHU
WIM YEepHbIMM 4epHuiamu. HeoOxoaumo ocTaBiATh oyig MMpUHOW 4 - 5 cM Uil 3amMedaHuit
pEeLEeH3EHTa.
2. B 3aronoBke pa®oThl Ha OOJIOKKE TETpaad MOJDKHBI OBITH SICHO HAMMCaHBl GaMHIUS, UM U
OTYECTBO CTYIEHTA, Ha3BaHME IUCLMILJIMHBI, HOMEP KOHTPOJIBHOM pPabOThI; 37€Ch K€ ClelyeT
yKa3aThb Ha3BaHUE y4EOHOIO 3aBElIEHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIe pa0bOTHI CleyeT MOCTaBUTh ATy €€ BBIIOJIHEHUS U MOANUCH CTYJCHTA.
3. B paOoTy A0KHBI ObITH BKIIOYEHBI BCE 337a4, yKa3aHHBIE B 33JJaHUU, CTPOTO 110 MOJI0KEHHOMY
BapuaHTy. Pemenus 3aga4 Hazo pacnonaraTh B OPSAKE BO3PACTaHUSA UX HOMEPOB.
4. Ilepen pemieHneM Kaxa0M 3ajauy HAJ0 MOJHOCTHIO BINKCATh €€ ycioBue. Eciau ycnoBue 3anaun
uMeerT oOlyro (QOpMYIMPOBKY, TO, MEpENuChIBas €ro, ciefayer oO0IHMe [TaHHbIE 3aMEHMUThb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE pEIIMB JOCTATOYHOTO KOJMYECTBA 3ajad IO Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHH0. OIbIT TOKa3bIBAET, YTO YAIIE BCETO HEYMEHHE PELLIUTD TY WU
MHYIO 337la4yy KOHTPOJIBHOT'O 331aHNUs BBI3BIBACTCS TEM, UTO CTYJEHT HE BBIIIOJIHMII 3TO TpeOOBaHHUE.
5. B npopenieH3upoBaHHOM paboTe CTYACHT A0HKEH UCIPABUTh OTMEUEHHBIE PELIEH3EHTOM OIINOKH
Y Yy4€CTb €70 PEKOMEHIALINN U COBETHI. PelleH3MH MIO3BOJISAIOT CTYACHTY CYAUTh O CTEIICHU YCBOEHUS
COOTBETCTBYIOILIETO pa3ziena Kypca; yKa3blBalOT Ha UMEIOIIMECS y HETO MPOOEIIbl, Ha JKeNaTeIbHOoe
HalpaBjIeHue padoOThl; MOMOralT C(HOPMYJIUPOBATH BOMNPOCHl JUIsI TOCTAHOBKU HX Tepen
npenoaaBaresieM. 3auTEHHbIE KOHTPOJIbHBIE PA0OTHI MPEABSABIAIOTCA CTYAEHTOM IIPU Ccade 3a4eTa
WM K3aMEHa.

Kpurtepun onenkn:
- OLICHKA «3a4TEHO» BBICTABJISIETCS CTYIEHTY, €CJIA IIPABUIIBHO BBINIOJIIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIU MPAaBUILHO BbINOIHEHO MeHee 70 % 3amaHuii.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTalluu

Cemectp 2

Bomnpoce! k 3a4éTty

JlaTe onpenenenue GyHKIUM IBYX, TPEX, N nepeMeHHbIX. [IpumMepsl.

Uto Ha3piBalOT 00JacThi0 oOmpeaeneHus (QYHKIMM HECKOJNBbKUX TepeMeHHBIX. Kax
reOMETPHUECKH MOYKHO MPEICTABUTh 00JaCTh OnpeeneHust GYHKIUU IBYX MEPEMEHHBIX. UTO
siisseTcsl rpadukoM QYHKIUU ABYX MEPEMEHHBIX U KaK €ro MOCTPOUTD.

UTo HaA3bIBACTCS YaCTHBIM MMpupamcHucM M 4acTHOM HpOPISBOI[HOﬁ (bYHKHI/II/I HCCKOJIBKHUX
IMCPCMCHHBIX. Kaxk HaxXoJd4AT YaCTHBIC IMPONU3BOAHBIC. HpI/IMCp

I

UTo Ha3bIBAIOT MOJIHBIM MpHpALIeHHEM U MOJHBIM IuddepeHuanom QyHKIUH HECKOJIbKHX
nepeMeHHbIX. PopMyIia i BEIYUCIECHUS MOIHOTO nud depennuana. Mcmnonp30BaHIe MTOIHOTO
i depennnana s npubIKEeHHBIX Beluncienui. [Ipumep.

YacTHbIC TPOU3BOIHBIE OT CIOKHON (PYHKIIMU HECKOJIBKUX NEPEMEHHBIX.

YacTHbIe TPOU3BOIHBIE OT (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, 3aJJAHHON HESBHO.

UacTHEIC IMPOU3BOJIHLIC BBICHINX IMOPAJKOB ®HII. CmemannbIe IMPOU3BOJHLBIC U UX CBOMCTBO.

Jlnddepennnans Beicimnx nopsiaxkos GHII.

O |XR[Q|[N|n

KacarennHas IIOCKOCTh U HOpMaJib K MTOBCPXHOCTH.

[a—
(=)

UTo Ha3BIBAIOT TOUKOW MakCMMyMa (MUHUMYMa) (YHKIIMHU HECKOJIbKUX MepeMeHHbIX. KakoBbl
HEe0OXO0MMBbIE YCIOBHS CYIIECTBOBAHUS TOUEK MAKCHUMYMa U MUHUMYMa.

11

JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUA MUHIUMYMa U MaKCUMyMa (DYHKIIUU IBYX II€pPEMEHHBIX
B CTallHOHAPHOM TOYKE.

12

YcnoBHbI dkcTpeMyM. MHoxutenu Jlarpanxka. @ynkuus Jlarpanyka. Kak HallTH yCIOBHBIN
DKCTPEMYM.

13

[TepBooOpasHas 1 HeonpeneneHHbld nHTerpan st pynkuuu f(x). Ilpumeps.

14

CpoiicTBa HCOIIPCACIICHHBIX HHTCTPAJIOB.

15

T36J'II/IH21 HCOIMPCIACICHHBIX NMHTCI'PAJIOB.

16

MHTerpupoBanue 3amMmeHol nepemenHo. [Ipumep.

17

I/IHTCFpI/IpOBaHI/Ie 10 4aCTiAM. HpHMep Kakne HWHTCTPaJIbl BBIYUCIIAOTCA 9TUM MCTOIOM.

18

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

19

HTerprpoBaHue pAIMOHAIBHBIX (QYHKUWH. (IPEIACTAaBICHUH HEMPABHIBHOW IPOOHO-
panioHanbHON (DYHKIMM B BUJE CyMMBbl MHOTOYJIEHA M NMPABUJIBHOW JPOOHO-pallMOHAIBHON
(GyHKINK; TeopeMa O MPEICTAaBICHUM MPABUIBHOW APOOHO-PAMOHANBHON (DYHKIMHM B BHIE
CYMMBI TPOCTEHIIINX APOOECH).

20

lHTerprpoBaHue TPUTOHOMETPUUYECKUX (DYHKIIHH.

21

lnTerpupoBanre UppaMoHaIbHBIX QYHKIIHIA.

22

UTo Ha3pIBatOT MHTErpanbHON cyMMoO# (yHKIMM 3agaHHOM Ha oTpe3ke? Kak ee cOCTaBHTS.
[Ipumep.

23

Uto Takoe onpenenennblii naterpan? Kakos ero reomeTpiuieckuii cMpici?

24

CBOJiCTBa ONPEAEIEHHOT0 HHTErpaa.

25

[Ipon3BogHAs OT ONPENEIEHHOIO MHTErpaja Mo BepxHemy Ipeneny. CBs3b ONpPENesIEHHOTO|
MHTErpaia u nepBooOpa3Hoil OT MOAMHTETPATbHON QYHKINU.

26

@dopmyna HeroToHa-JleliOHUIIA U1l BBIUMCIEHMS ONPEIECIIEHHOTO HMHTErpana U YCIOBUE €€
MICII0JIB30BAHNUS

27

3aMeHa IEpEMEHHOM B ONIPEIEICHHOM MHTETpaIe.




n/n

Bomnpocsl k 3auéty

28

HHTGFpHpOBaHI/Ie 110 9aCTAM B OIIPCACIICHHOM HMHTCIPaJiC

29

Bbruuciienue 1omaneld IUIOCKHX (GUTyp B NPSMOYTOJIBHBIX KOOPAHMHATaX C IOMOIIBIO
ONPEAEICHHOIO HHTETpaa.

30

Brruucnenue miomanu CCKTOpA B HOHHpHOﬁ CUCTCMC KOOpAWHAT

31

Beluncienne JIMHBI 1YyTd KpUBOM B IPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

32

Brruucienue oobeMa Tejia 1o TI0MAJISIM ITOIICPCYHBIX CeueHUM

33

Brruuciaenue oobeMa Teaa BpalliICHUA C IIOMOIIBIO OIIPCACIICHHOI'O HHTCTpAJIa

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEYHBIMH TpenenaMu. Kakue ©H3 HHUX Ha3bIBaIOT
CXOJAIUMHUCS, Kakue pacxoasuumucs? [Ipumepsi.

35

HecoOcTBeHHBIE MHTETpabl OT (PYHKIIUMHM, UMEIOIIel pa3peiB 20ro pona. Kakue mHTErpansl
Ha3bIBAIOTCS CXOISAIMMHUCS, KAKHE PACXOASAIUMUCS?

36

[Ipu3HAaKM CXOIMMOCTH HECOOCTBEHHBIX WHTETPAJOB C OECKOHEUHBIMU IpelelaMu Y
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKITHI, MMEIOIIUX Pa3phIBBl 20T0 poja

37

Yto Takoe mpousBogHas GpyHkiuu. KakoB ee reoMeTpruecKkuil CMBICI.

38

[IpousBosHas cymMMbl, TPOHM3BEACHHUS, YacTHOro NBYX (yHKuui. IIpom3BomHas ClI0XKHOH
¢dbyakuun. [Ipumep.

39

Tabnuia NpoN3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMH.

40

Uro takoe muddepenunan pynkuunu. Gopmyna ero BerunciaeHus. Tadbmumna auddepeHnnanos
OCHOBHBIX. 3JIeMEHTapHbIX (yHKkuMi Mcnonb3oBanue nuddepeHnnana B NPUOINIKEHHBIX|
BbIuKCIeHHAX. [Ipumep.

41

[TpousBoausie u Auddepennansl BEICIIUX MOPSIKOB.

42

HeoOxoauMbele M JOCTaTOYHBIE YCIOBUS BO3pacTaHus U yObiBaHMsA JuddepeHnupyemoil
(byHKIHH.

43

Uto Takoe »SkcTpeMyMbl (min ¥ max) ¢yHknuH. KakoBel HE0OXOAMMBIE YCIOBHS
CYIIIECTBOBAHHMSI SKCTPEMYMaA.

44

I[OCT&TO‘IHI)IC YCJIIOBUC CYIIICCTBOBAHU S min ¥ max.

45

Teopembl Pous, Jlarpanska, Ko,

46

[IpaBuia Jlonurains pacKpbeITHs HEONIPEAECICHHOCTEN

47

Dopmynbel Telnmopa u Makiopena mist gyHkiuu f(X) ¥ UX UCHONB30BAaHUE ISl BHIYMCICHUN
3HaYeHUH (QYHKIMH C 3aJJaHHON TOYHOCTBIO.

48

[ToHsTHE BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKIuu B ToOuke. HeoOX01uMBbIe 1 TOCTaTOYHBIE]
yCITOBHS BBIYKJIOCTH (BOTHYTOCTH) rpadrka GyHKIIUHA B TOUKE.

49

Touku nepernda rpaduxa QyHKIMH. Y CIOBHE CYIIECTBOBAHNS TOUYEK MEepernoa.

50

AcumnToTsl rpaduka GyHkuu. Beprukansubeie acumnToTsl. [Ipumep. HakiioHHbIE aCUMIITOTHL,
Kak ux Haiitu. [Ipumep.

51

KoMmIekcHbIe qucia, anreraI/IquKaﬂ, TPUTOHOMCTPHUYICCKAs, ITOKA3aTCIIbHAA (bopMa 3alncu

52

HeﬁCTBHH HaJ KOMIIJICKCHBIMHU YK CJIaMU

53

KomminekcHas q)yHKI_II/ISI I[CﬁCTBPITG.HBHOFO. JIMHMHM Ha IJIOCKOCTH KOMILIEKCHOT'O NEPCMCHHOTO

54

CDYHKHI/IH KOMIIJICKCHOT'O IICPEMCHHOT'O. 9J'IeMeHTapHBIe (bYHKHI/II/I KOMIIJICKCHOT'O ICPECMCHHOT O]

55

[Ipon3BoaHas (YHKIIUU KOMIUIEKCHOTO IIepeMeHHOoro0. [Ipon3BoaHbIe 37IeMEHTapHBIX (HYHKIUH
KOMILIEKCHOTO TIEPEMEHHOTO

56

HHTGFpHpOBaHI/Ie (bYHKHI/II/I KOMIIJICKCHOT'O TICPEMCHHOTO. I/IHTeraJ'IBI OT DJJICMCHTAPHBIX|

(byHKINH KOMIZIEKCHOTO IIEPEMEHHOTO




7.3.2. Kputepun U HOPpMbI OLEHKH

®opma
NPOBeCHUS
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaluu
CryneHT mosyuymi1 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa,
«3aUTCHO» NPaBUIBHO peIln 3a1auy Ouiera
Y OTBETUJ XOTsI ObI HAa OJIUH
TEOPETUYECKHI BOIpPOC OuiIeTa
1 3auér CTyneHT He NOoay4YIl 3a4€T XOTS

«HC 3a4YTCHO»

OBI 110 OJTHOM M3 KOHTPOJIBHBIX
paboT ceMecTpa UM HE PEIN
3a1aqy OMJIeTa MIIM HE OTBETUII HU
Ha OJUH U3 TCOPECTUYCCKUX
BOITPOCOB OmieTa




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 [lInnayes B.C. Bricuias maremaTtuka YueOHuK 2019 9bC
«ZNANIUM.COM»
2 | Pxesckuii C.B. Briciras maremaTtuka YyeOHUK 2018 9bC
«ZNANIUM.COM»

3 Jannmmos FO.M., MaremaTtuka VYu4ebHoe mocodue 2019 9bC
XKypbenko JL.H., «ZNANIUM.COM»
HuxonosaI'.A.,

Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii ' A. .

4 | Hertapesa O.M., MaremMartuka B mpuMepax U 3ajadax VYuebHoe mocobue 2019 OBC
XKypbenko JL.H., «ZNANIUM.COM»
HuxonosaI'.A.,

Huxonosa H.B., Hypuesa
C.H.




8.2. lonotHMTEILHAS JIATEPATYPa

Tun (yuyeOHUK, ydeOHOE

Koan4yecTBo B

Ne nocooue, yaeoHo- Hay=nou
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) I'ox u3panus ondamoreke /
n/n MeToAHuUYecKoe nmocooue,
IpaKTHKYM, 1p.) HaumeHoBanue
P > AP- g)e
1 Kyzneros JI.A. COopHUK 3a1aHUM 10 BBICIIICH MaTeMaTHKE. YyebHoe rmocodue 2015 9BC
Tumnossle pacyeTsl «JIanp)»

2 ®ununosa E.E., MaremaTHka VuebHoe mocodue 2015 9BC
Cepreena /1.B., «ZNANIUM.COM»»
Cno6oxnckas 1.H.

3 | benoycoBa B. 1., Bricmias matemaruka. Hacts | YuebHoe nmocobue 2016 3BC

«IPRbooks»

EpmakoBa I'. M.,
Muxanera M. M.




8.3. Ilepeuenb mpodgeccHoOHANBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucTemM

—OCHOBBI BBICIIEH M AUCKpeTHON MaTtematuku // [Ily6osuy A.A., Knoukog FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pescum docmyna: http://elibrary.ru

—Jlexnuu no Beiciielt MaTematuke // I anos B.A., /leemepesa P.B. YuebHoe mocobue. B 2-x
yactsx / bapaayn, 2014. Tom Yacts 1 JIuneiinas anre6pa, aHaaIuTHUYECKas T€OMETPH s, KOMIIJIEKCHBIE
4lClla, pa3joKEHUE palMOHAJIbHBIX Ipo0eil, BBEeHNE B MaTeMaTHUYECKUN aHaIN3 (2-¢ U3JaHue,
nepepaboTaHHOE M IONOJIHEHHOE). Pesicum docmyna: http://elibrary.ru

—Jlexnuu no Beiciieit Matematuke // I anos B.A., /leemepesa P.B. YuebHoe mocobue. B 2-x
yacTsx / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe 1 HHTETPATbHOE HCUUCTEHUS, () YHKITUU
HECKOJIbKUX NMEPEMEHHBIX, (PYHKIIUU KOMITJIEKCHOTO IepeMeHHoro, tuddepeHnnaibubie ypaBHEHUS
U Teopus BepoATHOCTeH (2-¢ u3maHue, mepepabOTaHHOE U JAOIMOJIHEHHOe). Pexxcum odocmyna:
http://elibrary.ru

8.4. Ilepeuenb MpOrpaMMHOro odecrnevyeHust

Ne Haumenosanue I1O PexBu3uTHI 10T0OBOpa
n/n (naTa, HoMep, CPOK HAeHCTBHSA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok nericTBHs
- 0eccpoyHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok nericTBHs
- 6eccpouno; Jorosop Ne 727 ot 20.07.2016r.,
CPOK JIeHCTBHS - 0€CCPOYHO

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

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopHuii, MaCTePCKHUX U AP.
Ne | 00beKTOB /Il IPOBeAEHUS] MPAKTUYECKUX U
n/n J1a0OPATOPHBIX 3aHATHIA, OMeIeHH 1151
CaAaMOCTOSITEJILHOM Pa0d0ThI 00y4aI0IIUXCH

(Homep ayauTOpHun)

IlepeyeHb OCHOBHOIO 00OPY10BAHUSA

Aymutopuss ~ BeOKOH(pepeHUMH.  YueOHas | DKpaH TEeJIEBU3UOHHBIN, IMpMa,
ayauTopus  JUIs  TPOBEACHUS  3aHATUH | MPOXKEKTOp Ha IITATHUBE, CTOI
JEKIIMOHHOTO TuUNa. YueOHas ayIuTOpHsl AJs | MPernoAaBaTebCKUM, CTYI
IIPOBEICHUS 3aHATUNM CEMHHApPCKOTO THIIA. | IIpernojaBaTeNbCKUM, TpaHcrapaHT-
VYyebHast ayauTopus Ul KypCOBOT'O | MEPETSAKKA, CHCTEMHBIH OJI0K

1 | mpoekTupoBaHMsl  (BBIIOJHEHHS  KYpPCOBBIX
pabot). YueOHast ayauTOpHs IS MPOBEIACHUS
IPYNIIOBBIX ¥ MHIUBHIYaJIbHBIX KOHCYIbTAIUI
VYuyeOHast ayIuTOpus Ui IPOBEIEHUS 3aHATUI
TEKYIIEro KOHTPOJIl M  IPOMEXKYTOUHOU
arrectanuu. (YJIK-807)

Croubl ydeHHUECKUE, CTYIIbs
yueHndeckue, [IK ¢ BBIX0q0M B ceTh
WNHuTtepHer

ITomenienue s caMOCTOSITENBHOM paOOTHI
crynenrtos. (I'-401)




