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HaIpaBJICHUs TOATOTOBKU
13.03.02 DnieKTpOsHEpPreTUKa 1 3JIEKTPOTEXHUKA

Cpoxk aeiicTBusi pado4eil NporpaMMbl JUCUUILIMHBI 10 «31» nexadpsa 2025 r.

COI''TACOBAHO

3aseavioumii kabeapo  «DIeKTPOCHAOKEHUE U DIIEKTPOTEXHUKA

« _» 20 B.B. BaxnuHa
(noonucy) (A.0. Damunus)

YTBEPXIEHO

Ha 3acenannu xadenps
«BpIcias MmareMaTuka 1 MaTeMaTUYECKOE 0Opa30BaHUE)

(mporoxon 3acenanus Ne 2 ot «12» centsadps 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIE MOTYT HOTPEOOBATHCS JOMOJHUTEILHO B MPAKTUYCCKON M HCCIEI0BATEIbCKOW paboTe;
bopMUpOBaHHE  MATEeMaTHYECKOTO, JIOTHYECKOTO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a3preTcs1 JaHHas JUCHHUIIIIMHA:
«Bricmras maremaTuka 1».

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOGHUE JaHHOM IUCHUIUIMHBI HEOOXOIMMO KaK
npeamectBytomee:  «Bpicmas  Marematuka 3y, «®Dwusukan, «TeopeTrmyeckue  OCHOBBI

QJICKTPOTCXHUKU»

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyeMbie U
KOHTPOJINpYeMble
KOMIIETEeHIIHH
(K01 1 HAMMEHOBAHUE)

OIIK-3. Cnocoben

HNHaukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-3.2 ITpumenser 3HaTh!

HUCCIICAOBaHUA ITPU
pelieHu
npodeccnoHaTbHBIX
3a7a4

IPUMEHATh MAaTeMaTHUeCKHil armapat 1. OcHOBHBIE TOHATHUS MATEMATUKH,
COOTBETCTBYIOIINI b depeHIMATBHOTO 1 METO/IbI PEIICHHS 3a/1a4, a TAKXKe UX
busuko- MHTErPAIbHOTO HCUHCIeHns | TPHIOKCHHS B IPO(ECCHOHATBHBIX
MaTeMaTU4ecKuil YHKLMH OHOM TUCIUITIIMHAX, METO/IBI cOOpa aHaIHU3a
anmnapar, MeTOJIbI IIePEeMEHHOI TeopHH 1 00pabOTKU MHPOPMALHH.

aHanu3a u ) YHKIMH HECKOMIBKHX 2. MeTofp! peneHns: MaTeMaTHYeCKUX
MOJEITMPOBaHMUS, IIePEMEHHbIX, TCOPHH 3a7ia4 JO0 YUCIIOBOTO WU APYTOro
TEOPETUYECKOT0 U () YHKLMI KOMILIEKCHOTO Tpedyemoro pe3ynbraTa (rpaduka,
OKCIEPUMEHTANBHOIO | [1epeMEHHOr0 (GOpMyJIBI H T.II.)

3. OcHoBBI AudPepeHIPOBaHUS U
WHTErpupoBaHus GyHKIUN OJHON U
HECKOJIbKUX NIEPEMEHHBIX, TEOPUU
(GyHKIUH KOMIUIEKCHOTO
EPEMEHHOTO.

YMeTs:

1. Pemarts THIOBEIE MaTeMaTHYECKHE
3aJ1a4uu

2. CaMOCTOSITEIRHO MaTeMaTHICCKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYYHBIE 3a/1a4H,
MPOBOJIUTH CTPOTUE MATEMATHUECKUE
paccyXaeHusl.

3. OnepupoBaTh aOCTPAKTHBIMU
00BEKTaMHU ¥ KOPPEKTHO HCITOIH30BATh
MAaTeMaTUYECKUE MOHSITUS CUMBOJIMKY




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIETEHII NI
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

JUISL BBIPQ)KEHUS KOJTMYECTBEHHBIX
KaYeCTBEHHBIX OTHOLIEHUI 0OHEKTOB.
4. IlepeBoIUTh MHKEHEPHBIE 3a]a4l C
OIHCATEIHHOTO A3bIKA HA SI3BIK
MaTEeMaTHKH, IPUMEHSATh METO/IbI
MaTeMaTUYECKOT0 aHalu3a Jyis
pellIeHNs NHKEHEPHBIX 3a7a4

5. OnepupoBaTh ¢ KOMIUIEKCHBIMHU
gyrciaami, auddepeHunpoBaTh
(GYHKIIUU OJTHON U HECKOJIBKHUX
HEPEMEHHBIX, KOMIUIEKCHOT'O
nepeMeHHoro, nuddepeHupoBaTs 1
MHTETPUPOBATh (PYHKIIUH OTHOM
nepeMeHHOoN u GpyHKInn
KOMIUIEKCHOT'O TEPEMEHHOTO.

Bnaners:

1. MetomaMu MaTeMaTHYECKOTO
OIIMCaAHMS TUMOBEIX 3a4a4 U
MHTEPIPETALMH ITOJTYy4YEHHOTO
pe3ynbTara.

2. Crmocob6aMu HarjsgHOTO
rpadUuecKoro nmpeacTaBIeHUs
pe3yIbTAaTOB UCCIICIOBAHMUS.

3. HaBbikamu mpuMeHEHUs
COBPEMEHHOTO MaTEMATHYECKOTO
MHCTPYMEHTApUS JUIsl pEeLICHUs
MaTeMaTUYECKHX 3a1aq

4. MaTeMaTH4eCKOM JIOTUKOM,
Heo0XoIuMoM st popMUpPOBaHUS
CYXXJIEHUU 110 COOTBETCTBYIOIIUM
1po¢eCCHOHAIBHBIM MTpoOIEeMaM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bux . HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paboTE! (yueOHOM padoThI) q, (HauMeHOBaHMe
OLICHOYHOI0 CPeACTBA)

Mopnyns 5. Jlex 1 3aauu, IPUBOJIALINE K IIOHATHUIO 2 2 - -
JluddepenunanbHbie IPOM3BOIHOM, MpaBUIIa
MCUHUCIICHUS nuddepeHpoBanus GyHKINN.
(byHKIIMN OJTHOU Haxoxaenue npou3BogHON QYyHKIIUH,
[epPEMEHHOM 3a/laHHBIX SIBHO, HESIBHO,

napamerpuuecku. Jlorapupmuueckoe

g depeHpoBaHue
Monyis 5. IIp 1 [onsarue muddepennmana GyHKIUN. 2 2 - -
JluddepenunanbHble [Tpon3Bo1HBIE BBICHIUX MOPSIKOB.
VICUMCIICHUS Juddepernumansl BHICIIUX TOPSAKOB.
(byHKLINU OJTHOM [Tpumenenue nuddepennnana k
[epEMEHHOM npuOIKEHHBIM BhlUKCcIeHUsM. [IpaBuna

Jlonurans
Monyns 5. Cp HuddepeHnunanbHble UCUUCTCHUS 2 22 - -
JluddepenunanbHbIe (GYHKLNU OJJHOM MEepeMEHHOM.
VICUUCIICHUS Hccnenoanue GpyHKINNA IPU TOMOIIU
(byHKIIUN OJTHOU MIPOU3BOAHOM.
[epEMEHHON
Moayis 3. Cp KonTponbnas pabota 1 mo Teme 2 20 - - KonTpomnpHas padorta 1
JnddepeHunanbHbie "uddepennnaibHble HCUUCTCHUS 110 TEME
ICYNCIICHUS byHKIMU OHOM TepeMeHHon" "Inddepenunanbuble

(byHKIIMY OJHOU

[IEpPEMEHHOMN

pcuyrciaeHus: QyHKIMU
0JIHO NepeMeHHOM"




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paboTE! (y4ueOHOM padoThI) q, (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
Monyib 6. IIp2 [Tonsatue ®HII. YactHble IpOU3BOAHBIC 2 2 - -
DyHKINH u nuddepeHuansl NepBoro nopsaKa.
HECKOJIbKUX [TpousBonHbIe U MU HEpeHITAITBI
[MEpPEMEHHBIX BoIcIuX nopsaakos @HIIL.
HuddepenumrpoBanue HeIBHOM
byHKIHH.
Monyns 6. Cp @YHKIUU HECKOJIBKUX ITEPEMEHHBIX. 2 20 - -
DyHKIUN [TpousBoaHbIe U AU PEpeHITna.
HECKOJIbKUX [TpuOmmkEHHBIE BHIYUCICHUS.
[EPEMEHHBIX KacarenbHas 1 HopMab.
Monyns 6. Cp KoHntposbHas padota 2 1o Teme 2 20 - - KontponbHas padota 2
DyHKIUH "@YHKINY HECKOJIBKUX MEPEMEHHBIX " o TeMe "DyHKIun
HECKOJIBKUX HECKOJIBKUX
[IEPEMEHHBIX MepeMEeHHbIX"
Mogyns 7. Jlex 2 IToHsATHE HEOIIPENEIEHHOTO UHTErPaIa. 2 2 - -
Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHUE.
MHTETpaJl. HHTerpupoBaHue 1o 4acTsM.
OnpeeneHHbIi HHTerpupoBaHue TPUTOHOMETPUUYECKHUX
MHTETpall ¢bynkuuit. MaTerpupoBanue

paroHaIbHBIX PYHKINN U Apo0eit




®DopMbI TEKYLIETO

Bux . HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paboTE! (y4ueOHOM padoThI) q, (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)

Moayis 7. Ip 3 [ToHsTHE ONIPEAEIEHHOTO UHTETPAIA. 2 2 - -
HeonpeneneHnnblii ®opmyna Herorona-JleiOnuiia.
VHTETpAall. WHTerpupoBaHue MOACTaHOBKOM,
OnpeneneHHbI WHTETPUPOBAHUE 110 YACTAM.
MHTETpal Boruncnenue HecoOCTBEHHOTO

UHTErpasia. Beruucnenue monanen

IUTOCKUX (DUTYP B I€KAPTOBBIX

Koop/nHaTax. Beruncnenue o6beMoB Tel

0 IJIOLIAASIM MTapaJIIEIIbHBIX CEYEHUM
Monyns 7. Cp Heonpenenenuplii UHTErpal. 2 22 - -
Heonpenenenuslit Omnpenenensblii uarerpai. Ux
MHTETpaJl. BBIUMCJICHHE METOIaMU MOJIBEICHUS 110
OnpeeneHHbIi muddepeHnman, noacTaHOBKU, IO
MHTETpal yacTsiM. HecoOCTBEHHBIN HHTErpal.
Monyns 7. Cp KonTponbhas pabota 3 o teme 2 20 - - KonTponbHas padbota 3
Heomnpenenennslit "HeonpenenéHHplii HHTETpaJl. [10 TEME
WHTErPaJL. Onpenenénublii uHTErpan” "Heonpenenénuslii
OnpeneneHHbIin WHTETpaJl.
MHTErpajl OnpenenéHHbIi
Moayns 8. Teopusa |IIp 4 [ToHsITHE KOMIUIEKCHOTO YHCIIA. 2 2 - -
byHKIIT JleiicTBUS Hal KOMIUIEKCHBIMU YHCIaAMH.
KOMILJIEKCHOTO [TonsiTue GyHKINN KOMIUIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro. [Ipenen u HenpepbIBHOCTH

¢yHk1r. OCHOBHBIE AJIEMEHTapHbIE
(GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.




®DopMbI TEKYLIETO

B . HanmeHnoBaHue TeM 3aHATHI Oo0bem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paboTE! (y4ueOHOM padoThI) q, (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
Monynsb 8. Teopus |Cp KomiuiekcHble uncina, 1eHCTBUS Hall 2 20 - -
byHKIIIN HUMU. OyHKIUSA KOMIUIEKCHOTO
KOMILJIEKCHOTO [EPEMEHHOT0. AHATUTHYECKHE (DYHKLIUU.
[IEPEMEHHOTO Ycnosus Ditnepa-Jlanambepa.
Monynsb 8. Teopus |Cp KonTponbnas padota 4 o teme "Teopus 2 20 - - KonTponbnas pabora 4
byHKIIIN (GYHKIIMM KOMILIEKCHOTO MEPEMEHHOr0" o Teme "Teopus
KOMILJIEKCHOTO (yHKIINN KOMITJIEKCHOTO
[IepPEMEHHOTO MepeMeHHoro"
ITA [Ipomexyrounas aTrectauus (3a4€T ) 2 0,25 - -
Kontponp |3auér 2 3,75 - - Bompocsr k 3auéty NoNe
1-56
Hroro:; 180 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnunnune "Briciias MmaremaTtuka 2" MCONb3yHOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty IbHOTO 00yUeHus (Coepkanre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAJIBHOTO YCBOCHHUSL, COIIPOBOXKIAETCS 003aTeIbHBIMU
0JI0KaMu yIpa>KHEHUH U KOHTPOJISA);

TEXHOJIOTHSl pa3BUBaIOLIero oOydeHus (IpOBENCHHE JIEKIMM, MPAaKTHYECKUX 3aHATUH,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHippoBanHoro oOydeHus (MpeasiararoTcs 3alaHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3JIaHull, pecypcoB ceTu MHTepHeT).

6. MeToauuyecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYIEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOM
MpenoaaBaTeb u3jiaraeT OCHOBHbBIE, HAaOO0JIee CII0KHBIE MOHATUSL TEMBIL, a TAK)KE CBA3aHHbBIC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIs MPAKTUYECKOrO 3aHITHUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydJaroUmeMycsi HEOOXOAWMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
n3ydyaeMoil nucuuiuivesl "Beiciias marematuka 2". XKenareabHo oCTaBiIATh B pab04YMX KOHCIEKTaX
MoJis, Ha KOTOPBIX JenaTh IMOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XKHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMoCPEICTBEHHOTO YUacTHs.

B mpornecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOH
JeSITEIbHOCTH.

B xoze moAroToBKHM K MPAaKTUYECKHM 3aHATHAM CIEAYeT U3yYUTh KOHCIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JINTEPATYPY, YUECTh PEKOMEH 1ALl TIPEo1aBaTers.

Ha npakTudeckux 3aHATHSX CTYACHTHI pEIlaloT 3aJau o] PyKOBOJCTBOM IpPEIo/iaBaTels.
[TpakTHueckue 3aHATUS TOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCITUTIIMHBI U CITY)KAT JUIA 3aKPeTIeHUs] H3y4eHHOT0 MaTepHana.

BaxxHbIM KpHUTEpHEM yCBOSHHS TEOPHUH SIBIISIETCSI YMEHHE pellaTh 3a/1a4d Ha TPONICHHBII
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTb KaXJbli 3Tam pEUIeHUs, HCXOAS U3
TEOPETUYECKHX MOJOKEHUH n3ydaeMoro Kkypca. Eciiu cTyIeHT BUAUT HECKOJIBKO MyTeH pelieHus, To
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAJIBbHBINA. Pemenue 3aqay 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHUS OT OCHOBHBIX. [T0JTydeHHBIH OTBET cienyeT MpoBepATh cioco0aMu, BHITEKAIOIIMMU U3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay ompenenéHHOro THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemsi wu3yueHUss MOAyNs CTYIAEHTBHl CaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMs
BBITOJIHSIOT KOHTPOJIBHYIO paboTy U CAAIOT €€ MPernoaaBaTelio Ha MPOBEPKY A0 3a4ETHOM Hellenu.
3amaHusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBIMOJIHEHBl AKKYpaTHO, IOCIIEI0BATEIbHO,
000CHOBaHME PEIICHUS U OTBET 0053aTENIbHBI B KaXKIOM 33JaHHH.

Ha 3auére BbIsCHsSETCS, NMpEXIEe BCEro, OTYETIMBOE YCBOCHHE BCEX TEOPETUYECKUX U
NPaKTUYECKUX BOIPOCOB IMPOrpaMMbl M YMEHHME MPUMEHSTHh IOJyYEHHbIE 3HAHHUA K PEIICHHIO
npakTHueckux 3anad. OmpezneneHusi, TEOPEMbl, MpaBUia JIOJKHBI (OPMYIHUPOBATHCS TOYHO U C
MOHMMaHMEM CYIIECTBa JieNla; PEUIeHUe 3a7ad B MPOCTEUIIMX CIIydasiX JOJDKHO BBIIOJIHATHCS Oe3
omMOOK U YBEPEHHO; BCSKas MUCbMEHHAsI U rpadudeckas padoTa JoJKHA OBITh CllejaHa aKKypaTHO



u 4érko. ToNbKO TpuM BBINOJHEHUWM OSTHX YCIOBUH 3HAaHUS MOTYT OBIThb IPU3HAHbI
YIIOBJICTBOPSIOIIMMHU TPEOOBAHHSM, PEABSBIEMBIM IIPOTPAMMON.

IIpn moaroroBke K 3a4€Ty CTYIAEHT JOJDKEH IMOBTOPHO M3YYUTh KOHCIEKTHI JICKIMH U
PEKOMEHIOBAaHHYIO OCHOBHYIO U JIOIIOJHUTEIBHYIO JINTEPATYPy, IPOCMOTPETh PELICHUS OCHOBHBIX
3aJa4, PEIIEHHBIX CAMOCTOSATENBHO U HA IPAKTUYECKUX 3aHATUAX, A TAK)KE COCTABUTH ITMCbMECHHbIE
OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
Konrponsnas padora 1 o Teme
2 OIIK-3.2 "TuddepeHunanbHbIe UCYUCICHUS
(GyHKIMK OJTHOM mepeMeHHOoM"
) OIK-3.2 ) KoHntposbHas padota 2 o Teme )
@DYHKIMH HECKOJIBKUX IEPEMEHHBIX
KontposbHas padota 3 o teme
2 OIIK-3.2 "HeonpeneneHHbli HHTETpaJl.
Onpenenéuublii uHTErpan’
5 OITK-3.2 KonTponbnas padbora 4 o teme "TeopH:I
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO
2 OIIK-3.2 Bormpocs! k 3auéty NeNe 1-56

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIs

7.2.1. KonTpoJuabLHas padora 1 mo reme

"Inddepennnanbuble ncuncaeHus GyHKINH 0IHOI nepeMeHHOH "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

3amaya 1

. d .
Haiitu IMPOU3BOJAHBIC y' = l JaHHBIX q)YHKI_II/II/I, HCIOJIb3Y: MpaBHJIa BBIYUCICHUA
d

x
POU3BOIHBIX.
Howmep
Bap. OyHKIMU
a) y=3V2e3X—25+4+1n64x; 0) xy=arctg£; B) yz(xex)xz;
1 y
r) y=e > cos3x; n y=3x’ - I=x +sin” x;
1+x°
2 2
) a) y:\/lnx+l+h1(\/;+1); 06) nx+e * =xy; B) y=(1+log, x)" ;
r) y:arctg(sin x)+sin xhhcosx; n) y=arctgn3x;
1+~ ? 1 )+ X+ s
3 a) y=+ 1=l T2 6 =y e y=(a-1)
X
r) y=2""" 4 (1—arccos3x) ; 1) y=23sin2xcos’ x+sin’ x;
a) y=m+]n\/1—x2; 6) x> +2xy+y° —4x+2y-10=0; B) y=(l+x2)&+l;
4 V1i—x
2 1
r) y:arcsinx — ) y=lnarcsinx+5h12x+arcsinlnx;
X




Howmep

Bap. OyHKIMU
a)y \/Earctg\/, lhlLH 6)x —xy+y =e" B)y=<l+5x2)K;
> X
r) y =arcsin ; n) y=hxlgx—Inalog, x;
V1+x?
1 x 1 cosx N sinx
a) y:Eh”gE_Esmzx; 0) arctg(x+y)+x2y:e’; B) y:(lgx) ;
6 2
X 2 4x*
r)y= ;0 ) y=Wx"—-2x+2 ;
)y — )y ( )e
| 2+ 2+ ) 12
a) yzlnw; 0) tgy=xy+I xy; B) y:(sm\/;):;
7 VX +a —x
r) y:2xsinx—(x2—2)cosx; 1) y =+ arctgx —(arcsin x)’ ;
2
. a) y:%x/xz—a2 —%ln(x+\/x2—a2); 6) cos’(x+y)+e® =x; B)
y=(x2+4)(2; T) y=(3—2sin4x2)5; 1) y:\/xexzfl+x3 ;
3 x2+1 1 x—1 1 xX—=y 2 \Inx
a) y=—In +—In +—arctg3x; 0) )y’ = ; B) y=\l+e" | ;
9 ) 4 x*—-1 4 x+1 2arch )y x+y )y ( e)
; 5 1
r) y=A/1+arcsin x ; 1) y=3lsin’ x + .
cos” x
a) y=—— +In#g3x; 0) yzzxy+lnl; B) yz(l—xz)"tgx;
0 2sin” x X
x+2Y) . (2 V4
r)y= —1 ;M) y=sm(x —5x+4)+tg—.
- X
2 .
a) y=2+4x+ ——; 6) y=(e°°” +3) ;' B) yzlnsm(2x+5);
1 Vxl+x+1
r) y:xxx; hiy) tg(z)zﬁcg
by
a) y=x"1-x; 0) y:4smx; B) y = arctge’”
cos’ x
12 1
r)y:x;; n) x—y+arctgy =0;
) y=x L+x° 6) ) in 13
a) y= ; = ; B) y =arcsin~1—3x;
13 4 l-x 4 tg”2x 4
r)y=x""; 1) y-sinx:cos(x—y);
3+ 6x . ”
a) y= =; 0) y =S Xx—XCOSX; B) y=x"Inx;
" V3—4x+5x

X

N y=x"*%; 1) Y arctg[fj;
Y




Howmep

Bap. OyHKIMU
: 6 sin* x 'y xIn x
a = B) V= ;
15 a «/a 52 2+2cos’ x x—1
F) y= (arctgx)lnx; l[) (ex — 1) (ey - 1)—1 = O;
1 >
a) y=—= —— +5Vx’ +1 0) y = 2tg3(x2 + 1); B) y =3"""
16 x +1
X 2 %
r)yz(arctgx); nyx=er;
) y=3 L+ 6) y 1z‘g2x+lncosx ) y=arctg— 2
a = ; = — ; B = it
17 1-x° 2 1++1-x°
r)y=(x+x2)x; m x° =y’ +3axy =0;
1 —sinx
a)y=3\/x +5x* ——; o) y=In, | —; B)y:arctg(tgzx);
18 1+smx
r)y:(smx)lnx; mnx—y+a-sny=0;
/ 1 arcsin
a) y=33 XX+ 0) y=2%""; B)y:—x;
19 X V1-x°
X
r) y =(cosx)"; nny= arctg(—];
Y
1
a)y=\/x2+1+3\/x3+1; 6)y=—tg3x—tgx+x;
3
20 3
—X xz
B) y =arctg 2; r)y:(cosx) ; n x—y+e’arctgx =0;
x p—
3anava 2
Haiitu npenens! ¢pyHkumii ¢ momouipio npasuia Jlonurans.
Howmep
Bap. [Ipenensr
1 —cos’x In sinx 4
a)lim ———; 0) lim —; B) lim e tg—
1 =0 x + sin2x x—7/2 (2X TC) X—0
r) lim (x + 2)1/ln3x
a)lim cos mr _ZCOS i ; 0) lim L B) lim ~x-2 ctgnt ;
2 x—0 X x—0 acthx 3x x—>2+0
r Ilm0x3/( 4+lnx)'
Vx t 2
2) lim arctg 3x; 6) lim 2-vx-3 : B) lim g ”x/
3 =0 X =7 x2 49 x>0 lnix +Ii

r) lim ( e 3x).

X—>+00




Howmep

Bap. [Ipenensr
3x _ 3 X
a)iim &1, 6) lim Vs B) lim (1-x)'" ;
4 x—0 sin‘ 5x x>81Q \/— x—>1-0
T
r) lim ——xjtgx.
I\ 2
a)limm; 0) lim M; B) /im tgn—xsin rod ;
5 x—0 x—z‘gx x—>10 x_]O x—a a 2
r) lim (lnx)]/ *
a)limﬂ; 0) lim w; B) lim (x sinﬁj;
6 x—0 xXSin x x—0 X X—>0 X
I X
r) lim (Zn—j .
x—>+0 X
a)lim I-cosx 0) lim ln(9 — sz) B) lim (ctg nxj”'”(’“)
i ; — — ;
7 =0 x(JT+x —1) 2 Sin27mx ! 2
r) i%(\/x+2 —Z)tgg.
n(l — e’ — +1
a)limm; 0) lim < L. B) lim xlnx—
x—>1 \/; -] x—0 actg 5x X—>0 X — l
8 23
X’
) J{lﬂo x*+3 '
. 1-a" . sin x —cosx | )
o a) {% (a>0); 0) «@}Tgx B) {clin (1 e’ )ctgx,
D fim®
a){c% lf;;c; 0) {ﬂ?}%; B) {3211 (x— l)tg?
10 ‘ ( 1 jln(Z—x)
r) lim| — .
xol+0\ x —1
11 =0\sin®x T 3\/; =0 ctgx’
T) limo(ctgx)ﬁ.
3 2 Q1
a)limx —-2x"—=x+2 6)hmxcosx3 smx; B) ]im(x"-e_x),n>0;
12 x—l1 x3 —T7x+6 x—0 X X—>+0
1
r) hm1 Xt
sec” x —2tgx Inx a
—_—; 0) im — B) lm x"-sin—,n>0;
13 xa% 1+cosdx x—>0 {/} x—>+0 X

0 lim (1-x)%.

x—1-0




Homep
Bap. [Ipenensr
In(sin mx ) -
a) lim M, 6) lim (1—cosx)ctgx; B) Im x*;
x>0 11’1 SIn xX x—0 X—>+0
14 .
r) hmox4+1nx ]
a) ]]I_I}l(l x) tg? 0) lin})arcsin X-ctgx; B) lim x*™;
15 o
2
r) ],lcr_{ll(tg 2 j .
(ox 1 . : e
a)lim| ———— 0) hmlnx-ln(x—l); B) hm(2+x)1n3x;
ol x—-1 Inx x—1 x—>+00
16 1
1) lim (1)
z
. XCOSXx—sin x x . N2x+1
Q) lm TEEERE g lim 2 e fm
17 x—0 X x—0 X X—>+0 2X2 -1
ctg——
2
r) hmox
1 1
. - X . 4 cosx
a) im ———; 6) lim e** -tg —; B)hm(ctng ;
x—1 1 . @ X—>00 X - 2
18 Sm
X 3x
ouls
oo\ 5+ x
a)hmw’ 6) ]m{l_LJ p) lim —X .
=0 x—sm x X% X x—0 X
2
tghh(3x-5
) hrnz x+3( x2+1)
x> —e
a) hm(—— il ] 0) lirn(ex—e"‘)-ctgx; B) ]im(\/x+2—2)X72,r)
X ctgx  2cosx X% X2
20
3mx
lm| ctg—-tg—
r—)l( g 2 g 2 j
3agaua 3
HaiiTi HanOonbliiee 1 HaUMEHbIIEE 3HAYEHHS PYHKIUK ) = f (x) Ha OTpEe3Ke [a,b].
Howmep
Bap. DyHKIUA, OTPE3OK
1 flx)=x*-12x+7, [0,3].

2 flx)=x>=(5/3)x +2, [0,2].




5|
4 f(x)=3x" —16x" +2, [-3,1].
5 flx)=x>=3x+1, [1/2,2].
6 )= x* +4x, [— 2, 2].
7 f(x)=(\/§/2)x—sinx, [0,%]
8 f(x):81x—x4, [—1,4].
9 flx)=3-2x2, [-1,3].
10 f(x)=x—sin x, [~ 7, 7].
x+6
= -5,5
¥ (=375 s
12 f(x):—x+cosx, [%,ﬂ'}
x-3
= -5,5
1 (=27 5]
14 f(x)=—=x—sin x, [%7[,27[}
x+3
15 = , -3,7
fW=5= [37]
16 f(x)z—x+c0sx, [—%ﬂ',—ﬂ}
x=5
1 = , -3,7
7 W= 37
18 f(x)z—x—sinx, [—2%,—%}
19 =5 4l
x +9
20 f(x)==x+cosx, [—27[,——7[}
3anava 4
[TpoBecTu NOJIHOE UCCIIEIOBAaHUE U TOCTPOUTD IpadUK HYHKITHH.
Howep OyHKIUU
Bap. YHKH
X e’
1 = ; 0) y=—-.
) y=—771> Oy=—
2
2 ) yz(“_—);} . 6) y=h(2x" +3).
x




Howmep
Bap. OyHKIUU
'x X
3 a)y=(x_1)2; 6) y=x'e
2x—1 1
4 a)y: x_l)za 6)y:ex_1
2
5 a) y:xzx_ . 6) y=x—I(x+1)
3 1
6 a)y: 2; 6)y_ex+2
(x+1)
x> +16 1
7 ) = s 6)y= 2x_1
x+2Y )
8 a) y= 1 ; ) y=x"Ihx
x8—] x+1
’ )= 4x° 0 =1nx+2
10 a) —;' 0) y=x—I
4 2 +x+1’ Y= x
2 1
11 a)yzm; 6)y:e2r_1'
x3—1 x+1
3
X 1
13 a) y=——,; 0) y=——o
)y 2(x+1) R
3
14 a)y:ﬂ; 6) y=x"Inx.
X
X2 . 3 —x
15 a)y:ﬁ, 6)y=xe
+2Y
16 a) yz(i_lJ ; 0) y=x—Inx.
2x-1
17 a)yzm, 6)y=x—]nx+1.
1
18 a) y:(xiclz ; 0) y=e*?
1+x ? ex
20 ) y=x2x+1; 6) y=h(2x" +3).

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
Kontponbnas pabora 1 mo Teme "dudbdepenumanbapie ucuuciaeHuss (QyHKIUU OAHOU
HepeMeHHOﬁ" BBITOJJHACTCA CTYACHTAMHU CAMOCTOSATCIBHO BO BHCAYJUTOPHOC BPpECMs U JOJIZKHA 6LITI>



CaHa MpernojaBaTellio Ha MPOBEPKY 10 3a4€THOI Henenu. Ha BhIMOIHEHHE KOHTPOJIBHOM pabOThI
otBoautcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33/1a4 OMPEENISIOTCS C TIOMOIIBIO TaOJIUIIBI
1, mpuueM HOMEpa BapUaHTOB KOHTPOJBHBIX 3a7au | u 4 HaxomsTcs mo nepBoil OykBe Gamuinu
CTYZICHTA; HOMEp BapHaHTa KOHTPOJIHHOM 3a/1auM 2 HaXOIMUTCS IO NMEpBOi OyKBE UMEHH CTYACHTA;
HOMEp BapHaHTa KOHTPOJIbHOM 3a7jaun 3 HaXOUTCs 1O NepBOi OyKBe OTUYECTBA CTYCHTA.

Tabmnuua 1
byksa A b B r I E.E xK,3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% DD X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHMH KOHTPOJBHBIX PabOT HEOOXOIMMO CTPOro MPUIEPKHUBATHCA YKa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBIMOTHEHHBIE 0€3 COONIONEHUS 3TUX MpPaBWJ, HE 3aYUTHIBAIOTCS WU
BO3BPALIAIOTCA CTYACHTY Ul IepepabOTKH.
1. Kaxxiast KoHTposibHast paboTa JOJKHA ObITh BHINOJIHEHA B OTJEJIBHON TETPAu B KJIETKY CUHUMHU
WIA 4YepHbIMM depHHIamMHu. HeoOXxoaumo ocCTaBiATh Moy IMPUHOM 4 - 5 cM a1 3amedaHuit
peLEeH3€eHTa.
2. B 3aronoBke paboTbl Ha OOJIOKKE TETpaau AOJDKHBI ObITh SICHO HANUCaHbl (paMMUIIUS, UM U
OTYECTBO CTYJEHTA, Ha3BaHUE IUCLMIUIMHBI, HOMEP KOHTPOJIbHOM paboThl; 3[€Ch kK€ CIEAYEeT
yKa3aTb Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKM padOThl B MHCTUTYT M ajJpec CTyAeHTa. B
KOHIIE pa0OThI CIEAYET MOCTaBUTh ATy €€ BBIIOJHEHUS U MOANUCH CTYIEHTA.
3. B paboTy A0JKHBI OBITh BKJIFOUEHBI BCE 33]]a4l, YKa3aHHbIE B 33/1aHUU, CTPOTO I10 MOJI0)KEHHOMY
BapuaHTy. Pemienus 3aja4 Hago pacrosaraTh B OPSIIKE BO3pACTaHUS X HOMEPOB.
4. Ilepen pemeHneM Kaxa0M 3aja4ud HaJ0 IOJHOCTBIO BRINIKACATh €€ yciioBue. Ecinu ycnosue 3agaun
uMeeT oOmyro (QOpPMYIHPOBKY, TO, NEPENHCHIBas €ro, Cleayer oOIIue JaHHBIE 3aMEHUTH
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He cienyer mnNpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOrO KOJMYECTBa 3ajady 10 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3aJaHHI0. OIBIT TOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/I1aHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpEeOOBaHUE.
5. B npopeneH3upoBaHHON paboTe CTYIEHT JOKEH UCIIPaBUTh OTMEUEHHBIE PELIEH3EHTOM OIIMOKU
Y Y4ECTb €r0 PEKOMEH/IalluU U COBETHI. PerieH31u mo3BoJIsIOT CTYACHTY CYIUTh O CTETIEHN YCBOCHHUS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero npooerbl, Ha XKeJaTeabHoe
HampasjieHue paboThl; MOMOTalT CHOPMYIUPOBATH BOIPOCH I TIOCTAHOBKU WX TEpes
npenoaaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEIbABISIOTCS CTYACHTOM IIPH CAaye 3ayeTra
WIM DK3aMEHa.

Kputepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIISAETCS CTYICHTY, €CIIU MPAaBUILHO BINOIHEHO He MeHee 70 % 3aganuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIH NIPaBUJIBHO BBINOJIIHEHO MeHee 70 % 3anaHuil.

7.2.2. KoHTpoJbHas padora 2 no reme ""DYyHKUMH HECKOJIbKHUX NlepeMeHHbIX "
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUI
3agaua
Jlano ckanspHoe none U = u(Xx;y).

1) CocrtaButh ypaBHeHue JIUHUU © = C ¥ IOCTPOUTH €€ rpaduK.
2) BBMHUCIUTE C TTOMOLIBIO TPaANEHTa IIPOU3BOIHYIO CKATAPHOro Mo U = U(X;)) B Touke A

—_—

110 HanpasJIeHuIo Bektopa AB .
3) Haiitu HanOoNBIIYI0 CKOPOCTH U3MEHEHUS CKAJIIPHOTO T0JISI B TOUKE A.



H];);\;ep U=U (xa)’) Koopnunatsl 1. 4 | Koopaunarer T. B
3 1 3
1 x2+y2 +4x+2y -4 _2+£;__ _2+£,0
22 2
1 3 3
2 x*+y+2x-2y 2 __,1_£ 0;1_£
2 2 2
35 3
3 x*+y+2x—4y -1 _1_£;_ _1_£;0
22 2
1 3 3
4 x4+ > —2x-2y 7 —,l—£ 0,1—£
2 2 2
33 3
5 x2+y2 +2x+4y 4 _1+£;__ _1+£;0
252 2
3 3
6 x2+y2—2x+2y 2 [1.5;_1_£J (0;_1_£]
2 2
V3.5 J3
7 242 —2x—4 -1 l1-—;= 1--=:0
X" +y x—4y [ ) 5
3. 43 3
8 2+ 2_4 -2 -4 _91__ 0,1——
V35 NG
9 |ty -2xvdy | 4 =2 1+250
X 4y x+4y ( e 5
1 V3 NE)
10 ’ ’ 2 2 7 __7_1+_ O,_1+—
X 4y +2x+2y [ 5 2] [ zJ
1 3 3
11 X +y +6x+4y | -12 __,_1+£ O;—1+£
2 2 2
12 x*+y?—6x—4y e E;l_ﬁ O;l—é
2 2 2
35 NE)
13| Xay’—dxe2y | 4| [T+ 1+ 2.0
’ oy ( 22 2
35 3
14 x*+y° +4x-2y 4 _1_£;_ _1_£;0
22 2
B33 NE}
1 1y’ +6x+4 - ) P S 1422
5 | X +y +6x+4y 9 { 5 5
1.3 J3
1 THyi-bx—dy | 4 —1-= 01—
6 X +y x—4y (2 2] ( 2]
1 3 3
17 | x>+’ +4x+6y 9 [—;l—%} (O;l—%j




H];);\;ep U=U (xa)’) C | Koopaunarei T. 4 | Koopaunarel 1. B
3 1 3
18 | xX*+)'—4x—6y | 5 M3 1 .3
22 2
3 1 3
19 x2+y2+2x+8y -1 _2+£;__ _2+£’0
22 2
1 3 3
20 X+’ =2x-8y -8 ——;1—£ ();1_£
2 2 2

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

KontponbHast pabora 2 mo Teme "®OYHKIUU HECKOJBKMX HEPEMEHHBIX' BBIMOIHIETCS
CTYACHTaMH CaMOCTOSITEJIbHO BO BHEAYTUTOPHOE BpEeMs U JIOJKHA OBITh cllaHa MPENoiaBaTeso Ha
IIPOBEPKY 110 3au€THON Hepenu. Ha BeinoiaHeHne KoHTposibHOM paboTsl oTBoUTCs 20 yacoB. Homep
BapHaHTa KOHTPOJIbHOM 3a/1a41 OnpeiessieTcs ¢ IOMOLIbIO Ta0IMLbl 1 1 HaXOAUTCS 1O NepBOi OyKBe
MMEHH CTY/ICHTA.

Taomuua 1
BykBa A b B r i EE | X;3 u K 1
Ne Bap. | 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | CII | T, v ®dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJTHEHUH KOHTPOJBHBIX PaOOT HEOOXOIUMO CTPOTO MPHJIEPKUBATHCSA YKAa3aHHBIX
HUKe mpaBui. PaOoThl, BbINMOJIHEHHbIE 0€3 COOMIOAECHMS 3TUX MPaBWUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul epepadOTKH.
1. Kaxxnast KoHTposbHast paboTa JoJKHa ObITh BHIMOJIHEHA B OTJEIBHON TETPaau B KJIETKY CHHUMH
WIA 4YepHbIMH depHHIaMH. HeoOXoaumo ocCTaBiATh Moy IMpUHOM 4 - 5 cM ais 3amedaHuit
pELIeH3eHTa.
2. B 3aronoBke paOoThl Ha OOJIOXKKE TETpaau JOJDKHBI ObITh SICHO HAlMCaHbl (paMUIMs, UMS U
OTYECTBO CTYJEHTA, Ha3BaHUE IUCHMILIMHBI, HOMEP KOHTPOJIBHOM paboThl; 3[€Ch kK€ CIeAyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKM paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIeAYeT MOCTaBUTh 1Ty €€ BBINOJIHEHUS U MOANNCH CTYJAEHTA.
3. B paboTy A0JKHBI OBITH BKJIIOUEHBI BCE 33]]a4H, YKa3aHHBIE B 33/1aHUH, CTPOTO I10 MOJI0KEHHOMY
BapHaHTy. Pemenus 3a1a4 Hajo pacrosaraTh B MOPSIIKE BO3pAaCTaHUS UX HOMEPOB.
4. Ilepen peuieHneM Kax a0 3ajjaud HaJ0 IOJHOCTBIO BBINIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
umeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPENHUChIBas €ro, clieqyerT oO0InHue [aHHble 3aMEHUTh
KOHKpDETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3a/laHUsl, HE peIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT TOKA3bIBAET, YTO YAIIE BCETO HEYMEHHUE PELINTD TY WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopeneH3upoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OIMOKH
Y Y4ECTbh €ro PpeKOMEH/Ialliu U COBETHI. PerieH31nn mo3BoJIsAI0T CTYACHTY CYAUTh O CTETIEHH YCBOEHUS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero mpooerbl, Ha KeJaTeabHoe
HampaBiieHue palboThl; MOMOTalT CQOPMYIUPOBATH BOIMPOCHI JJisi IOCTAHOBKHM HUX THeEpen
npernojiaBaTeseM. 3auTeHHbIe KOHTPOJIbHBIE PA0OTHI MPEABABISIOTCS CTYACHTOM IIPH Cladye 3auera
WJIN DK3aMEHa.

Kpurepumn oneHku:
- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYIEHTY, €CIIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;



- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CJIM MPAaBUIIbHO BBINOJHEHO MeHee 70 % 3amaHuii.

7.2.3. KouTpoJabnHas padora 3 no reme

"HeonpenejeHHbIii HHTErpaa. OnpenejaéHunii nurerpaJa’
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

3anayga 1
HaiiTn HeonpeiesieHHbIE HHTETPaIbl.

Howmep Bap. HNuTterpanet
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Howmep Bap. HuTterpanet
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Howmep Bap. HuTterpanet
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Broranciauts OMPCACIICHHBIC NHTCI'PAJIbI
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Howmep Bap. HuTterpanet
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Howmep Bap. HuTterpanet

20 a) j(x 1)e'dx; 6) jcf/‘ﬂx B)j' dx r)j (16 —x° ) dx.
3agaya 3
BEIMHCIHTS MIOMmAb GHTYPBI, OrPAHHYEHHO 38/AHHBIME THHHAMA, CIENaTh YepTeR
obyactu
Howmep Bap. YpaBHeHUs TUHUI
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 2x2—2y:0; 2x=2y+1=0.
7 4x+3y° =0; 4x+2y+1=0.
8 3x2—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=%5:y=8x-15.
17 y=1-x"; nyz;yZ—%x.




Howmep Bap. YpaBHeHU TUHUI
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).
3amaua 4
Boraucnute 00beM Tena, OrpaHuYEHHOTO TOBEPXHOCTSMH, 110 U3BECTHBIM MOMIEPEYHBIM
CCUCHUSAM
Howmep Bap. IToBepxHOCTH
1 z=2-x"=5y’; z=0.
2 z=4+y’ +2z°; x=5.
3 z=5—\x"+4y’; z=0.
2 2 4
X
4 —+y———=1,'z 1;z=0
3
x2 yZ ZZ
s 0 == =1, x=4
4 5 6

6 z=1+4x’+y’; z=2.

7 y=3+2x"+z'; y=4.

8 x=3+y"+2z°; x=4.
2 2
9 XY T gsx<2
1 4 4
x>y Z
10 ———t—=] y=3.
4 1 9 7
11 x=2-9y°—16z°; x=0.
12 x=2—y’+9z°; x=0.
13 z=1—\x’+4y’; z=0.
2 2 2
4 9 16
15 =3-Nx’+4z°; y=0.
2 2
16 x——y— V02022

4 4




Howmep Bap. IToBepxHOCTH
17 z=2+x"+9y’;z=4.
18 z=2-x"—4y’;z=0.
19 y=1-x"—-4z"; y=0.
2 2 2
X z
20 —+y—+—:1;y22.
I 4 9
3amaua 5

Brrauciuts 00beM Tena, 00pa3oBaHHOTO BpaleHneM BOKpyT ocu OX ¢urypsl,
orpaHu4eHHoN uHusAMH. ClenaTh YepTex

Homep Bap. VpaBHeHHs THHH
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=9.
6 y=4x'; x=0; y=—4.
7 y=—A4x"; x=-1;y=0
8 yv=—A4x; x=0;,y=—4
9 y=4x’; x=—1;y=0
10 y=]+8x3;x:—]2;y:].
11 y=(x—-1); x+y=1
12 y=Ilnx; x=e.

13 y=1-x"; x+y=1
14 xX+yi=4; y>1.
15 x2+y2:];x+y21.




Howmep Bap. YpaBHeHU TUHUI
16 y=x'; y=nx
17 y=sinx;, y=1; x=0.
18 x2+y2:4;y2x;x=0.
19 Yy =cosXx, yZ%.
20 yv=e,; y=e x=0.

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHHUS

KonTponbnas pabora 3 mo teme "Heonpenenenusiii unterpan. OnpenenéHuslii uarerpan”
BBITOJIHACTCS. CTYJAEHTAMHM CAMOCTOSATEIbHO BO BHEAYJUTOPHOE BpeMs M JOJKHA OBITH cllaHa
MpernoAaBaTeNlo Ha MPOBEPKY M0 3a4éTHOM Hedenu. Ha BbIMONHEHHE KOHTPOJBHOW pabOThI
orBoguTcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33a4 ONPEAEIAIOTCS ¢ TOMOIIbIO TaOIUIIbI
1, npuyeM HOMepa KOHTPOJBHBIX 33/a4 2 U 5 HAXOAATCA MO MepBoil OykBe (pamMHUIIUU CTYIIEHTA;
HOMEp KOHTPOJILHOM 3a/1auu 3 HaXOUTCS 10 MEePBOil OyKBE UMEHU CTYJIEHTA; HOMepPa KOHTPOJIbHBIX
3az1a4 1 u 4 HaxoAsTCs 110 MepBOil OyKBE OTUECTBA CTY/ACHTA.

Taomuua 1
bykBa A b B r Jil| E.E xK,3 )51 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,51 I1 P4 cuI | T,I1 Yy (OX6] X,
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBINOJHEHUHM KOHTPOJIBHBIX pabOT HEOOXOIMMO CTPOrO MPUAECPKHUBATHCS YKa3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIOJEHHS 3TUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BpAIAIOTCSI CTYACHTY JUIsl IepepabOTKH.
1. Kaxxnast koHTposbHas paboTa JoMKHA ObITh BHIMOJIHEHA B OTJEIBHON TETPaal B KIETKY CHHUMHU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIuMoO OCTaBiSTH MOJs MHUpUHOW 4 - 5 cM I 3aMeuaHuid
peLEeH3EHTA.
2. B 3arosnoBke paboThl Ha OOJOXKE TETpaau AODKHBI ObITh SICHO HANWCaHbl GamMuius, UM U
OTYECTBO CTYIEHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEp KOHTPOJIbHOW paboTHI; 3/1€Ch ke CIedyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pabOThI CIIeyeT MOCTaBUTh ATy €€ BBHIIIOIHEHUS U MOAMUCH CTYCHTA.
3. B paboTy A0MmKHBI ObITH BKIIIOYEHBI BCE 337a4H, YKa3aHHbIE B 3aJJaHUU, CTPOTO IO MOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHreM Kaxa04 3a4a4n HAaJ0 MOJHOCTBIO BBIIMCATh €€ ycnoBue. Ecin ycnoBue 3agaun
uMeeT oOuIyl0 (QOpPMYIMPOBKY, TO, MEPENUCHIBAs €ro, cleAayeT oO0Iiue JaHHblE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHHI0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIINTH TY WIH
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHOM paboTe CTYACHT IOJKEH UCTIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OITHOKH
Y Y4ECTb €70 PEKOMEH/IALINU U COBETHI. PelieH31n Mo3BOJISIOT CTYAEHTY CYIUTh O CTETIEHN YCBOCHMS
COOTBETCTBYIOILIETO pa3jierya Kypca; yKa3bIBalOT Ha UMEIOIIHUECS Yy HETO MPOoOeibl, Ha KeJlaTelbHOoe
HampaBjIeHue padoOThl; TMOMOTalT Cc()OPMYTUPOBATH BOIPOCHL [UIS TIOCTAHOBKM UX IEpen



npenoaaBaresieM. 3auTEHHbIE KOHTPOJIbHBIE pabOThI MPEIbABISIOTCS CTYACHTOM IIPH CAaye 3aueTra
WIM SK3aMEHa.

Kpurepum oneHku:
- OLICHKA «3aYTEHO) BBICTABJISAETCS CTYJIEHTY, €CJIM IPABUIBHO BBIOJIHEHO HE MeHee 70 % 3anaHuil;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CIIM IPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KouTpoJsabLHas padora 4 no reme

"Teopusi pyHKINN KOMIJIEKCHOIO IlepeMeHHOoro"
(HaumenosaHue OYeHOUHO20 Cpedcmea)

TunoBble npuMepbI 3aJaHUI

3agaya
Pemmts ypasuenue az’ +bz’ +c¢z+d =0 v u306pasuth €ro KOpHU z,, Z,, Z,
Ha KOMIUIEKCHOU IUIOCKOCTHU. [IpoBeputs, uto z, +z, +z,=——, z,z,+z,z,+z,Zz = E;
a a
d
Z,2,Z,=——.
a

Howmep Bapuanra | a | b c | d

1 9115 | 11] 5

2 4 | -12 |13 | -5

3 9121 | 17] 5

4 4 |12 |13 ] 5

5 2| 4| 3 |-

6 9 |-21 |17 | -5

7 2 | 4 3 | 1

8 41 -89 |-5

9 9 |-15]11]-5

10 41 8 9 15

11 2| 3 4 1 3

12 3| 4154

13 41 5 6 | 5

14 51 -6 |17 |-6

15 6 7 8§ | 7

16 71 -9 |10 ] -8

17 8 | 5 7 |10

18 9|1 -6 | 5 -8

19 6 | 5 3 | 4

20 51 -7 14 ]-2

KpaTKOC OMHCAHUEC U PErJIAMEHT BbBINNOJHCHUSA



Kontponbaas pab6ora 4 mo Tteme "Teopuss GyHKIMM KOMIUIEKCHOTO TIEPEMEHHOTO"
BBITIOJHAETCSI CTYJACHTAMH CAMOCTOSTEIBHO BO BHEAYJUTOPHOE BpeMs M JOJDKHA OBITH CllaHa
MpernojaBaTeNllo Ha MPOBEPKY M0 3a4éTHOM Hedenu. Ha BbIMoOMHEHHE KOHTPOJIBHOH paboThI
otBoautcs 20 yacoB. Homep BapuanTa KOHTPOIBHOM 3a7ja4K ONPEEISIETCS ¢ TOMOIIbIO TabuLb! |
HAXOJUTCS 110 MepBOil OyKBe UMEHU CTY/ICHTA.

Tabmnuua 1
byksa A b B r I E.E xK,3 14 K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P.U CII | T,II W% DD X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJHEHMH KOHTPOJBHBIX PabOT HEOOXOIMMO CTPOro MPUIEPKHUBATHCA YKa3aHHBIX
HIDKEe TpaBwil. PaboThl, BBIOMHEHHbIE 0€3 COONIONEHHS 3THUX MpPaBWI, HE 3aUYUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IepepabOTKH.
1. Kaxxiast KoHTposibHast paboTa JOJKHA ObITh BHINOJIHEHA B OTJEJIBHON TETPAu B KJIETKY CUHUMHU
WIA 4YepHbIMM depHHIamMHu. HeoOXxoaumo ocCTaBiATh Moy IMPUHOM 4 - 5 cM a1 3amedaHuit
peLEeH3€eHTa.
2. B 3aronoBke pa®oTbl Ha OOJIOXKKE TETpaau JOJDKHBI ObITh SICHO HAIMCaHbl (paMUIMs, UMS U
OTYECTBO CTYJEHTA, Ha3BaHUE IUCLMIUIMHBI, HOMEP KOHTPOJIbHOM paboThl; 3[€Ch kK€ CIEAYEeT
yKa3aTb Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKM padOThl B MHCTUTYT M ajJpec CTyAeHTa. B
KOHIIE pa0OThI CIEAYET OCTaBUTh J1aTy €€ BbIIOJIHEHUS U MTOANUCH CTYJCHTA.
3. B paboTy A0JKHBI OBITh BKJIIOUEHBI BCE 33]]a4H, YKa3aHHbIE B 33/1aHUU, CTPOTO I10 MOJI0)KEHHOMY
BapuaHTy. Pemienus 3aja4 Hago pacrosaraTh B OPSIIKE BO3pACTaHUS X HOMEPOB.
4. Ilepen pemeHneM Kaxa0M 3aja4i HaJ0 IOJHOCTBIO BbIIUCATh €€ ycioBue. Ecnu ycioBue 3agaun
uMeeT oOmyo (QOpPMYIHPOBKY, TO, MEPENUCHIBAs €ro, CIeAyeT OO0IIuWe IaHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He cienyer mnNpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT TOKA3bIBAET, YTO YAIE BCETO HEYMEHHUE PELIUTD Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/I1aHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpEeOOBaHUE.
5. B npopeneH3upoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OINOKH
Y Y4ECTb €r0 PEKOMEH/IalliU U COBETHI. PelleH31n mo3BOJISAIOT CTYACHTY CYAUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero npooerbl, Ha XKeJaTeabHoe
HampasjieHue paldoThl; MOMOTarT CQOPMYIUPOBAaTH BOIMPOCHI JJIsi IOCTAHOBKM HUX HeEpen
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEABABISAIOTCS CTYACHTOM IIPHU clayde 3a4yera
WIM DK3aMEHa.

Kputepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIISAETCS CTYICHTY, €CIIU MPAaBUILHO BINOIHEHO He MeHee 70 % 3aganuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYAEHTY, ECIIM IPaBUIIBHO BBINIOJIHEHO MeHee 70 % 3amaHuil.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2

Bonpocsl k 3auéry

Jlatb onpenenenre GyHKIUU IBYX, TPEX, n nepeMeHHbIX. [IpumMepsl.

Uro HaspiBaloT 00nacTbio ompenesneHuss (YHKIMM HECKOJIBKHX TepeMeHHBIX. Kak
rEOMETPUUECKH MOYHO IIPEICTaBUTh 00J1acTh OnpeseneHus (PyHKIUU JBYX NepeMeHHbIX. YTo
siBisieTcs rpaduKoM QYHKITMH IBYX NMEPEMEHHBIX U KaK €r0 MOCTPOUTb.

Uto Ha3piBaeTCs 4YacCTHBIM MPUPAIIEHUEM M YAaCTHOW IMPOU3BOJHON (PYHKIMHM HECKOJIbKUX
nepeMeHHbIX. Kak HaxonsT yactHble pousBoaHbie. [Tpumep.

B

UTo Ha3BIBAIOT MOJHBIM MPUPALICHUEM U MOJHBIM TuddepeHIranoM QyHKIUN HECKOIbKUX
nepeMeHHbIX. DopMyiia A7 BelYMCIeHUs nojHoro auddepenunana. Mcnoib30BaHue M0OJIHOTO
i depennmana 1 npubIMKeHHBIX Berancienuil. [Ipumep.

UacTHbIC IIPOU3BOJHLIC OT CIIOKHOMU (I)YHKI_II/II/I HCCKOJIbKUX IICPCMCHHBIX.

UacTHbIC IIPOU3BOJHLBIC OT (1)YHKI_[I/II/I HCCKOJIBKUX IICPCMCHHBIX, 3aJaHHOM HESIBHO.

UactHble npousBoaHble BoicinX nopsakoB GHII. CMemanHble IpOU3BOJHBIE U UX CBOMCTBO.

Jluddepennmans Beicmux nopsakos OHIT.

O |0 I[N ]|n

KacarenbHas MIOCKOCTh U HOPpMAJIb K ITIOBCPXHOCTHU.

—_
(=]

UTO Ha3bIBAIOT TOUKON MakcuMyMma (MMHMMYMa) QYHKIIMH HECKOJIBKUX IepeMeHHbIX. KakoBbl
HE00X0AMMBIE YCIIOBHUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MUHUMYMa.

11

JlocTaTOuHBIE YCIOBHS CYIIECTBOBAHHUS MUHUMYyMa U MakCUMyMa (DYHKIIMH JBYX NE€PEMEHHBIX
B CTaLlMOHAPHOU TOYKE.

12

Y cnoBHBIN kcTpeMyM. MHoxutenn Jlarpanxa. @ynkuusa Jlarpanxa. Kak HailTH yclIOBHBIN
DKCTPEMYM.

13

[lepBooOpasHas 1 HeonpeeneHHbli uHTerpan i Gpynkuuu f(x). Ilpumeps.

14

CBOIiCTBa HEOIIPEIETICHHBIX HHTETPAJIOB.

15

TaOnuia HeonpeaeIeHHbIX HHTETPaJIOB.

16

MHTerpupoBanue 3aMeHoM niepeMeHHon. Ipumep.

17

WNuTterpuposanue 1o yactsm. [Ipumep. Kakue nHTerpansl BBIYUCISIIOTCS 3TUM METOIOM.

18

[Tpocreiitme apobu 1,2,3,4-oro Tuna, nuHTErpupoBanue npoodeit 1,2,3 tuna.

19

HTerpupoBaHue palMOHAIbHBIX (DYHKIMHA. (TpencTaBlIeHUH HENpaBUWIBHOM JIpoOHO-
paroHabHON (DYHKIMM B BUIE CYMMBI MHOTOWIEHA M TPaBUIBHOHN JPOOHO-palMOHATIHHOM]
(GyHKIMU; TeopeMa O MPEeACTaBICHUU NMPaBHIBHON TPOOHO-pAllMOHAIBHOW (YHKUIUHU B BHUJIE
CYMMBI IPOCTEUIINX OpoOeii).

20

HTerprpoBaHue TPUrOHOMETPUUYECKHX (YHKIIUH.

21

M HTerpupoBanre nppaloHaIbHbIX QYHKIIMH.

22

UTo Ha3bpIBalOT MHTErpaibHONM cyMMoM (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTb.
[Ipumep.

23

UTo Takoe onpeneneHHbI nHTErpan? Kakos ero reoMeTpu4eckuii CMbICII?

24

CBolicTBa OIPCACIICHHOI'O MHTCTpaJia.

25

[Ipon3BoHAs OT OMPENENIEHHOIO MHTErpaja Mo BepXHeMy Ipezaeny. CBsA3b ONPEIEICHHOIO
MHTErpaia u NepBooOpa3HoOil OT MOJUHTETPATIbHON (PYHKINH.

26

@opmyna Herorona-JIeOHMIIA U1 BBIYMCICHUS ONpPEICICHHOIO MHTErpaja M YCIOBHE €€
VICIIOJIB30BAHNUS

27

3amMeHa IEpEMEHHOM B ONIPEIEIEHHOM HHTETpaJIe.




n/n

Bomnpocsl k 3a4éTty

28

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B OIPCACIICHHOM MHTCrpajic

29

Brranciaenue HJ'IOH.[&I[GIZ IIJIOCKHUX (bl/ll"yp B IPAMOYI'OJIbHBIX KOOpAMHATAX C IIOMOIIbIO
OIPCACIICHHOI'O MHTCIrpaJia.

30

BrrunciieHre oA CEKTOpa B MOJISPHON CUCTEME KOOPANHAT

31

Brruncienme IIMHBI AYTH KPUBOHN B IPSIMOYTOJIBHOM ccTeMe KOOPAMHAT.

32

Brruncnenne o0beMa Tea Mo IiomaisM MOMePeyHbIX CeUeHUH

33

Brruncnenne o0beMa Tena BpalieHus ¢ TOMOIIBIO OMPEIeIICHHOT0 HHTerpasia

34

HecoOGcTBeHHbIE MHTErpaibl ¢ OeCKOHeUHbIMH IpeaenaMu. Kakume M3 HUX Ha3blBalOT
CXOISIIMUMHUCS, Kakue pacxoasmumucs? Ilpumepsi.

35

HecoOcTBeHHbIe MHTErpanbl OT (GYHKIUMH, UMEIolel pa3peiB 20ro pona. Kakue mHTErpaibl
Ha3bIBAIOTCS CXOAIIMMHUCS, KAKUE PACXOIAIUMUCS?

36

[Ipy3Haky CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB C OECKOHEUHbIMHM IIpelneiaMu |
HEeCOOCTBEHHBIX MHTETPaJIOB OT (YHKIINI, UMEIOIUX Pa3pbIBBI 20T0 poja

37

Uro Takoe nponsBoaHas GyHKInu. KakoB ee reoMeTpuyecKuii CMBICIL.

38

[IpousBosHas CyMMBI, NPOW3BEACHHS, YacTHOrO ABYX (yHKuui. IIpom3BomHas CIOXKHOMH
¢dbynkuuu. [Ipumep.

39

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHbIX (QYHKIUH.

40

Uto takoe nuddepennman pynkiuu. Gopmyna ero BerurcieHus. Tadbnuua auddepennuanon
OCHOBHBIX. JJIeMEHTapHbIX (yHKIMA Mcnons3oBanue auddepeHnnara B MPUOTIKEHHBIX
BeIuncieHusX. [Ipumep.

41

[TponsBoHbIe M U hEpeHIHATIB BBICIIUX IMTOPSIKOB.

42

HeoOxonnMbie W JOCTaTOYHBIE YCIOBHSI BO3pacTaHusi W yObiBaHUS AuddepeHunpyemoit
(b yHKITIH.

43

Uro Takoe »kcTpeMymbl (min u max) ¢(yHkuuu. KakoBsl HeoOXoauMble YCIIOBUS
CYHIECTBOBAHMSI DKCTPEMYMa.

44

JlocTaTounbie yCIOBHE CYIIECTBOBAHMS mMin U max.

45

Teopems! Pours, Jlarpanska, Komm.

46

[TpaBuia JlonuTans pacKpbITHsI HEOTIPeIeIeHHOCTEH

47

Dopmynbl Ternmopa u Maknopena nist pyHkiuu f(X) 1 UX UCMOIB30BaHUE NJISI BBIYUCICHUIN
3HaYEHUH (YHKIINU C 3aJJaHHONH TOYHOCTBIO.

48

[ToHsATHE BBITYKJIOCTH U BOTHYTOCTH I'paduka GyHKIMU B Touke. Heo0XoanMBble 1 J0CTaTOUHbIE
yCJIOBUS BBIYKJIOCTH (BOTHYTOCTH) rpaduka QyHKIMH B TOUKE.

49

Touku nepernda rpaduxa GyHkIHK. YCcIoBUe CYIIECTBOBAHUS TOUYEK Meperuoa.

50

AcumnToTh rpaduka pyHkuuu. Beprukansubie acuMntoTsl. [Ipumep. HakmoHnHbie acCHMOITOTHI,
Kak ux Haiitu. [Ipumep.

51

KomruiekcHble yncia, anreOpanyeckas, TPUroHOMETpUYecKasi, MoKasaTesibHas (hopMa 3anucu

52

JleiicTBUS HaJ KOMIIJIEKCHBIMHU YHCIIaMU

53

KoMmiexkcHas (I)yHKI_II/I}I JeNCTBUTEIBHOr0. JIMHUM Ha MJIOCKOCTH KOMILJIEKCHOI'O TICPCMCHHOT'O

54

(DYHKHI/ISI KOMITJICKCHOT'O ICPEMEHHOTO. aﬂeMeHTapHI)Ie (bYHKHI/II/I KOMITJICKCHOT'O IICPEMCHHOTI'O

55

[Ipon3BoHas GYyHKIIMN KOMILJIEKCHOTO nepeMeHHoro. [Ipon3BogHbie aeMeHTapHbIX (pyHKINN
KOMILIEKCHOT'O IIEPEMEHHOI0

56

HTerpupoBanne (QyHKIMM KOMIUIEKCHOTO TIepeMeHHoro. MHTerpambl OT 3jeMEHTapHBIX

(YHKIMH KOMIIJIEKCHOTO IIEPEMEHHOTO

7.3.2. Kputepun U HOpMbI OLEHKH



dopma

Cemectp NPOBEACHHI | Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOYHOM
arrecTanuu
CTyIeHT Noay4yuil 3a4€T 110 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa,
«3a4TEHOY NPaBUIBHO PN 3aauy Ouiera

Y OTBETUJI XOTsI ObI Ha OJIUH
TEOPETUUECKHI BOIIpOC OuiieTa

1 3auér CTyIeHT He OJIy4YuI 3a4€T XOTs

«HEC 3a4TCHO»

ObI 110 OAHO U3 KOHTPOJIBHBIX
paboT cemecTpa WM HE PEIHIT
3ajjauy OUJIeTa UM HE OTBETHII HU
Ha OJIMH U3 TEOPETHYECKUX
BOIIPOCOB Oumiiera




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocoodoue, yaeoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanua
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JIP.) HanmenoBanue 365C
1 [unaues B.C. Bricmiasg Mmaremaruka VueOHuk 2019 9BC
«ZNANIUM.COM»
2 P>xxeBcknii C.B. Briciias maTemaTuka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 Jannmos 1O.M., MaremaTtuka VYuebHoe mocodue 2019 2ObC
Kyp6enko JL.H., «ZNANIUM.COM»
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoi I'.A. .
4 | Hertapesa O.M., MareMartrka B IpuMepax U 3ajiadax VYuebHoe nocobue 2019 9bC
Kyp6enko JL.H., «ZNANIUM.COM»

Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (yueOHuK, yueoHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay-nou
ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus onobauorexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HanmeHnoBanme
P > AP 9BC
1 Kysnenos JILA. COOpHUK 3a/IaHUi 10 BHICIIICH MaTeMaTHKE. YuebHoe nmocobue 2015 9bC
Tunoselie pacyeTsl «JIaHB»
2 | ®umunosa E.E., CepreeBa | MaTemaTtuka YyeOHoe nmocobue 2015 ObC
J.B., Cnob6oackas U.H. «ZNANIUM.COM)»
3 | benoycosa B. U., Beicmias matematuka. HYacts 1 VYuyebHoe nocobue 2016 9BbC
Epmakosa I'. M., «IPRbooks»

Muxanesa M. M. [u ap.].




8.3. Ilepeyenb mnpodeccHOHANBHBIX 0a3 JTAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cUCTEM

—OCHOBHI BBICIIIEH U TUCKPETHOU MaTteMatuku // [Ilyboeuu A.A., Knouxoe FO.B. CipaBOYHUK
/ Bonrorpan, 2015. Peswcum 0ocmyna: http://elibrary.ru

—Jlexumu 1o BeIcHIe mMateMatuke // [ anoe B.A., [{ecmepesa P.B. YuebHoe nocodbue. B 2-x
vactsax / bapuayn, 2014. Tom Yacts 1 Jlunelinas anreOpa, aHaIMTHYECKasi TEOMETPUST, KOMIICKCHBIE
YHCclia, pa3joKeHUE palMoOHaJIbHBIX JIpo0eil, BBeJeHHE B MaTeMaTHUeCKUi aHanu3 (2-e u3gaHue,
nepepaboTaHHOE U JONOTHEHHOE). Pesicum docmyna: http://elibrary.ru

—Jlexuuu 1o BeIcHIe MateMatuke // [anoe B.A., [leemepesa P.B. YuebHoe nocodbue. B 2-x
yactsax / bapuayn, 2014. Tom Yacts 2 AuddepeHunanbHoe U HHTETPATBHOE HCUUCICHHS, () YHKIIN
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEeH (2-¢ wm3maHme, mepepaboTaHHOE W JAOMOJIHEHHOE). Pejwcum docmyna:
http://elibrary.ru

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne HaumenoBanmue I1O PexBu3uThI 10r0BOpa (1aTa, HOMEP,
n/n CPOK JAeHCTBHA)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neiicTBus
— OeCCpOYHO
2 Office Standart Horosop Ne 690 ot 19.05.2015, cpok neiictBust
— 6eccpouno; JloroBop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU /ISl CAMOCTOATEILHOMN

padoThl o0yuyaommxcs (HoMep ayAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMSA

VYyeOHas ayautopust A npoBeaeHus 3aHaTuil | CTONbl yYEHWYECKUE JIByXMECTHBIE U
JEKIIMOHHOTO THUMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHO0JIOKH) ,CTOJI
MPOBEJCHUS 3aHSATUA CEMHUHApPCKOTO THUMA. | MPENo1aBaTeIbCKUH, CTYIN
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPEMoJaBaTelIbCKUi, JOCKa ayAuTOpHas
MPOEKTUPOBaHUS  (BBIMOJIHEHHUS] KYPCOBBIX | (MeJIOBast)

pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
IPYHIOBBIX u WHMBUAYaJIbHbBIX
KOHCYNIbTallMid. YueOHas ayauTopus i
MPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
npomexxyTrouHoi arrectaiui. (I'-440).

VYyeOHnas ayautopus 1Jid npoBeaeHus 3aHaTuil | CToJbl YYEHHUYECKHUE JIBYXMECTHBIE
JEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | (MOHOOJIOKH) , CTOJI IPENoaaBaTeNIbCKUH,
IIPOBEACHUS 3aHATUNM CEMHHAPCKOTO THMA. | CTYJ IIPENOAABATEIbCKHMN, J0CKa
) VYuebHast  ayauropuss UL KYpCOBOTO | ayAMTOpHas (MeJoBasi)

MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIsl IPOBEIACHUS
IPYIIIOBBIX " MHIVBUAYaAJIBHBIX
KOHCYNbTallMid. YueOHas ayauTopus JAJs



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEACHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npoMmexxyrounor arrectanuu (I'-409).

[ToMemienue s caMOCTOSITENBHON pabOTHI
crynentos. (I'-401)

CtoJIBI YYCHHUYCCKUC, CTYJIbA

yueHuueckue, [1K ¢ Bbrxonom B ceThb
HNHutepHer






