MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
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BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBIM YHUBEPCUTET
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(uHOexc OucyuniuHbot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI
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dopmMa KOHTPOJIA 3a4€T Hroro
Buj 3ansiTuit
Jlexknuu 4 4
JlaGopatopHble
[TpakTHyeckue 8 8
ITpomMexyTodHast aTTeCTaus 0,25 0,25
KonTaktHas pabora 12,25 12,25
CamocTosiTenbHas padoTa 164 164
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Hroro 180 180




Pabouyto mporpamMmy cocTaBuiI:
JIOLIEHT, JTOIEHT, K.1.H. KpsioBa C.A.

(OoadicHOoCmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)
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OtcyTcTBYET

Penienzent

(OondxcHocmy, yueroe 3eanue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma nucuuIuinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.03.02 DnieKTpOsHEpPreTUKa 1 3JIEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2025 1.

COI''TACOBAHO

3aseavioumii kabeapo  «DIeKTPOCHAOKEHUE U DIIEKTPOTEXHUKA

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

YTBEPXIEHO

Ha 3acenannu xadenps
«BpIcias MmareMaTuka 1 MaTeMaTHYECKOE 00pa30BaHUE)

(mpoTokon 3acemanust Ne 2 ot «12» centsopst 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 MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW 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
npeamectByromee:  «Bpicmas  Marematuka 3y, «®Dwusukay, «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 IIpumenser 3HaTh!

HUCCIICAOBaHUA ITPU
pelieHu
npodeccnoHaTbHBIX
3a7a4

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

aHanu3a u ) YHKIMH HECKOIBKHX 2. MeTobl pelieHust MaTeMaTHIecKuX
MOJEITMPOBaHMUS, IIePEMEHHbIX, TCOPHH 3a7ia4 JO0 YUCIIOBOTO WU APYTOro
TEOPETUYECKOT0 U () YHKLMI KOMILIEKCHOTO Tpedyemoro pe3ynbraTa (rpaduka,
OKCIEPUMEHTANBHOIO | [1epeMEHHOrO (GOpMyJIBI H T.II.)

3. OcHoBBI AU} PepeHIUPOBAHUS U
WHTErpupoBaHus QyHKIUN OJTHOM 1
HECKOJIbKUX MEPEMEHHBIX, TEOPUU
(GyHKIUH KOMIUIEKCHOTO
IIEPEMEHHOT0.

YMers:

1. Pemiath THIIOBbIE MaTEMaTHYECKUE
3aaun

2. CaMOCTOATEIbHO MAaTEMAaTHUECKU
KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAYYHBIC 3a/1a4H,
MPOBOJIUTH CTPOTHE MAaTEMaTHUECKHUE
paccyKICHHsL.

3. OnepupoBaTh a0OCTPAKTHBIMU
00bEeKTaMU ¥ KOPPEKTHO MCIIOIb30BATh
MaTEeMaTHYECKUE MOHSATHUSI CHMBOJIUKY




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIETEHII NI
(Kox ¥ HAMMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

JUISL BBIPQ)KEHUS KOJTMYECTBEHHBIX
Ka4eCTBEHHBIX OTHOIICHHH 0OBEKTOB.
4. IlepeBoIUTH MHKEHEPHBIE 3a/1a4H C
OIMCATENIFHOTO SI3bIKA Ha SI3BIK
MaTEeMaTHKH, IPUMEHSATh METO/IbI
MaTEeMaTHYECKOT0 aHAIN3a JUIs
pelIeHHs] MHKEHEPHBIX 33134

5. OnepupoBath ¢ KOMILIEKCHBIMH
gyrciaami, auddepeHunpoBaTh
(bYHKIIMH OJTHON M HECKOJIBKUX
HIepPEMEHHBIX, KOMITJIEKCHOTO
nepeMeHHOT0, A1 dHepeHIpoBaTh U
MHTETPUPOBATh (PYHKIIUH OTHOM
HIepeMEHHOM U QYHKIMN
KOMILJIEKCHOT'O IEPEMEHHOTO.

Bnaners:

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

2. Crmocob6aMu HarjsgHOTO
rpadUuecKoro nmpeacTaBIeHUs
pe3yabTAaTOB UCCIICIOBAHMS.

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

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




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIst
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
PaGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)

Monyib 5. Jlex 1 3aauu, IPUBOJIALINE K IIOHATHUIO 2 2 - -
JluddepenunanbHbie IPOM3BOIHOM, MpaBUIIa
MCUHUCIICHUS g epeHIpoBaHus GyHKINH.
(byHKIIMN OJTHOU Haxoxaenue npou3BogHON QYyHKIIUH,
epEMEHHOI 3aJJaHHBIX SIBHO, HESIBHO,

napamerpuuecku. Jlorapupmuueckoe

g depeHpoBaHue
Monyib 5. IIp 1 [onsarue muddepennmana GyHKIUN. 2 2 - -
JluddepenunanbHble [Tpon3Bo1HBIE BBICHIUX MOPSIKOB.
VICUMCIICHUS Juddepernumansl BHICIIUX TOPSAKOB.
(byHKLINU OJTHOM [Tpumenenue nuddepennnana k
epEMEHHOI npuOIMKEHHBIM BhraucieHus M. [TpaBuia

Jlonurans
Monyns 5. Cp HuddepeHnunanbHble UCUUCTCHUS 2 22 - -
JluddepenunanbHbIe (GYHKLNU OJJHOM MEepeMEHHOM.
VICUUCIICHUS Hccnenoanue GpyHKINNA IPU TOMOIIU
(byHKIIUN OJTHOU MIPOU3BOAHOM.
[epEMEHHON
Monyns 5. Cp Konrtponsnas pabdora 1 o Teme 2 20 - - KonTtponsHas pabora 1
JnddepeHunanbHbie "TuddepeHunanbHble HCYUCIECHUS 110 TEME
MCUUCIICHUS byHKIMU OHOM TepeMeHHon" " luddepennmanbHbIe

(byHKIIMY OJHOU

[IEpPEMEHHOMN

pcuyrciaeHus: QyHKIMU
0JIHO NepeMeHHOM"




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monys 6. Ip 2 [Tonstue ®HII. YacTHble NpoN3BOAHBIE 2 2 - -
DOyHKINH u nuddepeHuansl NepBoro nopsaKa.
HECKOJIbKUX [TpousBonHbIe U MU HEpeHITAITBI
[MEpPEMEHHBIX BoIcuX nopsaakos OHII.
HuddepenumrpoBanue HeIBHOM
byHKIHH.
Monyns 6. Cp OYHKINHA HECKOIbKUX IMEPEMEHHBIX. 2 20 - -
DyHKIUN [TpousBoaHbIe U AU PEpeHITna.
HECKOJIBKUX [TpuOmmkEHHBIE BHIYUCICHUS.
epPEMEHHBIX KacarenpHast 1 HOpMasb.
Monyns 6. Cp KoHntposbHas padota 2 1o Teme 2 20 - - KontponbHas padota 2
DyHKIUH "@YHKINY HECKOJIBKUX MEPEMEHHBIX " o TeMe "DyHKIun
HECKOJIbKUX HECKOJIBKUX
[IEPEMEHHBIX MepeMEeHHbIX"
Monyis 7. Jlek 2 [loHsATHE HEONPENEIEHHOTO UHTETPaIa. 2 2 - -
Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHUE.
MHTETpal. WHTerpupoBaHue 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.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)

Mopyns 7. Ip 3 [TonsiTue onpeieIeHHOTO UHTErpaa. 2 2 - -
HeonpeneneHnnblii ®opmyna Herorona-JleiOnuiia.
VHTETpAall. WHTerpupoBaHue MOACTaHOBKOM,
OnpeneneHHbI UHTETPUPOBAHUE 10 YACTAM.
MHTETpal Boruncnenue HecoOCTBEHHOTO

WHTErpana. Berancienue miomasei

IUTOCKUX (DUTYP B I€KAPTOBBIX

Koop/nHaTax. Beruncnenue o6beMoB Tel

0 IJIOLIAASIM MTapaJIIEIIbHBIX CEYEHUM
Monyns 7. Cp Heonpenenennplit uHTETpa. 2 22 - -
Heonpenenenuslit Omnpenenensblii uarerpai. Ux
MHTETpaJl. BBIUMCJICHHE METOIaMU MOJIBEICHUS 110
OnpeeneHHbIi muddepeHnman, noacTaHOBKU, IO
MHTETpal yacTsiM. HecoOCTBEHHBIN HHTErpal.
Monyns 7. Cp KontponpHas padora 3 o Teme 2 20 - - KontponsHas pabora 3
Heomnpenenennslit "HeonpenenéHHplii HHTETpaJl. [10 TEME
WHTErPaJL. Onpenenénublii uHTErpan” "Heonpenenénuslii
OnpeneneHHbIin WHTETpaJl.
MHTErpajl OnpenenéHHbIi
Monyie 8. Teopus |IIp 4 [TonsTHE KOMITIEKCHOTO YHCIIa. 2 2 - -
byHKIIT JleiicTBYS HaJl KOMIUIEKCHBIMU YHCIAMH.
KOMILJIEKCHOTO [TonsiTue GyHKINN KOMIUIEKCHOTO
[IEPEMEHHOTO nepeMeHHoro. [Ipenen u HenpepbIBHOCTH

¢yHk1r. OCHOBHBIE AJIEMEHTapHbIE
(GYHKLINU KOMITJIEKCHOTO IIEPEMEHHOTO.




Bux ®DopMbI TEKYLIETO
. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyns 8. Teopus |Cp KomiuiekcHble uncina, 1eHCTBUS Hall 2 20 - -
byHKIIIN HUMU. OyHKIUSA KOMIUIEKCHOTO
KOMILJIEKCHOTO [EPEMEHHOT0. AHATUTHYECKHE (DYHKLIUU.
[IEPEMEHHOTO Ycnosus Ditnepa-/lanambepa.
Monyns 8. Teopust |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 [TpomesxyTounas arrecranus (3a4€T ) 2 0,25 - -
Kontpons |3auér 2 3,75 - - Bomnpocs! k 3auéry NeNo
1-56
Hroro: 180 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummae "Beiciias MmaTemaTuka 2" UCIOIB3YIOTCS

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSX €70 MAKCUMAJIBHOTO YCBOCHHUSL, COIIPOBOXKIAETCS 003aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IPOBEJACHUE JEKIMH, MPAKTHUSCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

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

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3JIaHu, 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
u3ydaeMoi nuciuruinHbl "Beicmas matemaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
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 JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

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. IlacopT OLIEHOYHBIX CPEACTB

Cemectp Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
Konrponsnas padora 1 o Teme
2 OIIK-3.2 "MuddepeHnranbHbIe HCUUCTCHUS
(GYHKIMK OJTHON MepEeMEHHOM"
2 OIK-3.2 ) KoHntposbHas padota 2 o Teme )
DYHKIIMN HECKOJIBKUX MTEPEMEHHBIX
KontposbHas padota 3 o teme
2 OIIK-3.2 "HeonpeneneHHblil UHTErpal.
OnpenenéHHbI HHTETpAT
9 OITK-3.2 KonTponbnas padbora 4 o teme "TeopH:I
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO
2 OI1K-3.2 Bonpocsr k 3auéty NoNe 1-56

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

7.2.1. KonTpoabHasi padora 1 no reme
" Inddepennuanbubie ncuncaeHus GYHKINM OAHON NepeMeHHOoM "

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

3amaya 1

. d .
Haiitu HpOI/ISBOI[HLIC y' = l JAaHHBIX q)YHKI_II/II/I, I/ICHOJ'IBSYH HpaBI/IJ'Ia BBIYUCIICHUS
dx

MMPONU3BOAHBIX.
Howmep
Bap. OyHKIMU
3 93X 3 6 X Y -
a) y=\V2e"-22+4+In°4x; 0) xy=arctg—; B) y=(xe ) ;
1 y
r) y=e""cos3x; n)y= 3\/7— ~ +sin’ x;
Yy ,
2 a) y=+/In x+1+|n(\/§+1); 6) Inx+e *=xy;  B) y=(+log, x)*;
r) y =arctg(sin x)+sin xIn cos x; n) y=arctgln 3x;
2
; a) y=" i +1-in| BV gy gy @)
X
r) y=2""" 1 (1—arccos3x)’; m) y =3sin 2xcos® x+sin° x;
a) y_xarcsmx InV1-x*; 6) X’ +2xy+y®>—4x+2y-10=0; B) y:(1+x2)&+1;
4 V1-x?
2
r) y=arcsin X 2_1; 1) Yy =Inarcsin x+2In x+arcsin In x;
X




Howmep

Bap. OyHKIMU
a) )/—\Earctg\fJrI 7X+1a 6) x*—xy+y*=e’; B) y=<1+5xz)x;
> X
r) y =arcsin ; m) y=Inxlgx—Inalog, x;
NED'S
a) y= 1'” tg%—% co X % 6) arctg(x+y)+x?y=e’; ) y=(lgx"™;
5 sin 2
X2 2 4x2
= ; =|X"—2X+2 X
0y In 3x Y ( )e
VX2 +a? +x : !
a) y=IN————; 0) tgy=xy+Inxy; B) y:SIn\/;XZ;
7 Vx*+a?-x ( T
r) y=2xsin x—(x*~2)cos x; 1) y=,/arctgx—(arcsin x)* ;
2
6 a) yzgx/xz—a2 —a?ln(xh/xz—az); 6) cos’(x+y)+eY=x; B)
y= (x2+4)xf2; r) y=(3—25in 4x2)5; n y=vxetex®;
3 X +1 1 x-1 1 X—=Y 2 \nx
=2 +=1In ~arctg3x; 6 3=—; =+e* |
; a)y 4 2 12 X+1+2arch )y gy B) y (+e )
r) y=+/1+arcsin x; n) y=3sin’ x+COS =
a) y=— _12 tintg3x; 6) yl=xy+hY. &) y=(-x*f*;
10 2sIn“ X X
x+2Y (L 7
r)y= 1 ;1) y:sm(x —5x+4)+tg;.
2 .
a) Y = 24/4x + ——; 6) y=(e°°”+3) . B) Yy =Insin(2x+5);
1 VX® +x+1
ry=x"; 1) tg(z)=5x;
X
a) Y = XV1-x"; 6) y:m; B) Y = arctge?*;
12 cos’ x
1
r y=x*; n) X—Yy+arctgy =0;
1+ x2
a X o) y= ; B) y = arcsin +/1—3x;
13 VY= 1-x )y tg®2x )Y
)y =x", ) y-sin x = cos(x — y);
3+ 6X . m
a) y= ; 6) Y =SIN X — XCOSX; B) y=X"Inx;
" V3 —4x+5x%°

)y =Xx"%; ) Y arctg [fj ;
X y




Howmep

Bap. OyHKIMU
) X 6y sin? x Ly xIn x
a = = B =—
15 y Ja? —x? 2 +2c0s? X x—-1
r) y = (arctgx)"™"; ) (eX —1)-(ey —1)—1:0;
a) Y= +5®C+1; 6) y=2tg°(x? +1); B) Y = 3%
16 ’\/X +1
y
r) y = (arctgx); 0 y'x=ex;
a)y—31+xz~ 6)y—£tgzx+lncosx- B)y—arctgL'
17 1-x*" 2 ’ 1441-x2
r)y=(X+X2)X; ) x®—y®+3axy =0;
5 —
a)y=33\/x5+5x4——; 6) y=In L nx. B) y = arctg(tg *x);
18 X 1+ sin x
r) y = (sin x)™; mnX—y+a-siny=0;
a) Yy =98 x2+x+1- 6) y=2"¢""; B)y_arcsinx_
’ e | ot
X
r)y= (COS X)X; n) Iny =arctg (;]
1
) Y=V +1+¥x3+1; 6 yzétg3x—tgx+x;
20 3
B) Y =arctg ;)2(; r)y =(cosx)" ; 1) X—Yy+earctgx =0
3amaua 2
Haiitu npenens! ¢pyHkumii ¢ momouipio npasuia Jlonurans.
H}S;ffp [Ipenensr
1-cos’x In sin x
a)lim 0) lim s B) lim e’ tg
1 x—0 X + S|n2X X~>7r/2 (2X TL') X—>00
r) lim (x+2)"™".
a)lim cos mx—zcos nx; 0) Ilmi B) lim \/Ectgm
2 X—0 X x—0 acthX 3x’ X—2+0
F) ||m0 XS/( 4+Inx) .
. arctg 3x 2—-+/X _tg /2 _
3 Sk e I L T )

r) lim (xme 3X)

X—>+00




Howmep

Bap. [Ipenensr
3x _ 3 fiad
a)lim & —2X~1 6) lim Vx B) lim (1—x) ;
4 x-0  sin“5x x—>81Q \/_ x—1-0
r) lim| = —x [tg x.
) XJ(Z jg
2
i . AIX=1- -a
a)l X Smx, 0) Ilmu; B) lim tg—sm—
5 x-0 X —tg X x>10 x—10 x—>a 2a 2
r) lim (Inx)"*
. X —sin X . .
a)lim ! _COS 0) lim o B) lim (x smgj;
x—0 X SIN X x—0 X X—>00 X
6 N
r) Ilm(ln j :
x—+0 X
a)lim £ —S95X_. 6) lim Inf9 - 2¢¢) 8) lim (cthTin(H)'
7 =0 x(V1+x ~1) x>2  Sin2zx xo1 2 ’
0 lim(Vx+2 -2)tg Z.
X—2 X
H _ 2X . 1
a)limM; 0) lim e -1, B) lim xlni;
x>l [x—1 x>0 actg 5X X—>0 X—1
8 x2—3
. x?
r) lim .
) Hw(xz +3J
. X . Sin X —CcosX . 2x
a) lim a>0); 06) lim ———=; B) lim {1—-e“* Jctg X;
; ) lim (a>0) ) lim g ) lim (1-e” )ctg
) Jim
_ sinx . 7ZX
a Iim@; 0) Iimal ? ; B) lim (x-1tg =
x>0 tg X x—0 X x-1 2
10 In(Z x)
r) lim ( ]
x-1+0\ X —1
1 1
a Ilm(_ —— j 0) Ilm Inx B) Iimln—x,
11 x>0\ SIN°“ X X x—o 3/ y x—0 Cth
r) Iimo(ctgx)m.
- X C0S X —Sin X .
a) lim X —2X = Xx+2 6) lm ———— B) lim (x"-e‘x),n>0;
x—1 TX+6 x—0 X X—>+00
12 )
1-x
r) im X
sec’ X — 2tgx Inx : |
a) lim ———; 0) lim —= B) lim x"-sin—,n>0;
13 xo2 1+cos4x X—>o0 V} X+ X

r lim (1-x)"2

x—1-0




Homep

Bap. IMpenensr
_In(sin mx 1
a) lim M 6) lim (1—cos x)ctgx; B) lim x*;
x>0 In Sln X x—0 X—>+00
14 ,
i 4+Inx
r) Jmox '
a) L'Tl(l—x) 19— 0) lim arcsin x-ctgx; B) lim x¥™;
15 W
im[tg ™| °
F) x—1 g 4 )
X 1 . . 1
a)lim| ———— 6) lim In x-In(x—1); B) lim (2+ X)inax;
x>l x—1 In X x—1 X—>+00
16 1
. 2\
r) leTO (1+x ) :
T
—si N 2
a) lim XS XZSNX. 6) im —X 5) lim Y2+,
17 X X X— Ctgf x—+0 QX% —1
2
r) )!I_rLIOX '
1 1
. —X . ; COSX
a) im ———; 6) lim e* -tg —; B) lim (ctg ij ,
x—1 . 7ZX X—>0 Xi}g 2
1-sin—
18 2
X 3x
r) lim (—j :
x>0\ 5+ X
7
2) fim PN 6 im (1—%} : g lim —X—.
x—=>0 X_Sln X X—00 X x—0 7ZX
19 ctg
2
. In(3x —
1 lim 9NGx-5)
X—2 ex+3 _ex +1
a) lim| = -, 6) lim(e*—e*)-ctgx:  ») lim(Vx+2-2] ;1)
x-»Z\ Ctgx  2Cc0osX X0 X2
20 2
. X,  3nX
lim| ctg—-tg— |.
x—>l( 9 2 9 2 j
3agaua 3
Haiiti HauGoubliee U HanMeHbLiee 3HaveHnst Gpynkuun Y = f (X) Ha OTPE3KE [a, b].
Howmep
Bap. DyHKIUA, OTPE3OK
1 f(x)=x*-12x+7, [0,3].
2 f(x)=x>—(5/3)x*+2, [0,2].




3 f(x)= (\/§/Z)>< +COS X, [0, %} :
4 f(x)=3x*-16x° +2, [-3,1].
5 f(x)=x®-3x+1, [12,2].
6 f(x)=x* +4x, [-2,2].
7 f(x)=(\/§/2)><—sin X, [0, %}
8 f(x)=81x—x*, [-1,4].
9 f(x)=3-2x% [-1,3].
10 f(x)=x-sin x, [- 7, 7].
X+6
f(x)=———, -5,5]|.
11 (=12, s
12 f(x):%x+cosx, [%n}
X—3
f(x)= , —-95,5].
13 (X) X° +16 [ ]
14 f(x)==x—sin x, Bfr Zﬁ:l
X+3
15 f(x)= , -3,7
=22 [a7]
16 f(x)==x+cosx, [—En —n}
X—=5
17 f(x)= , -3,7
(-2 [a7)
18 f(x)==x—sin X, [—Zn —7Z'j|
X—4
19 f(X)= , -4,6
(=2 Lag]
20 f(x):%x+cosx, |:—27[,—g7z}
3anaua 4
[TpoBecTu NOJIHOE UCCIIEIOBAaHUE U TOCTPOUTD IpadUK HYHKITHH.
Howep OyHKIUU
Bap. YHKH
X e’
1 = ; 0) y=—.
) y=—771: 0y <
1+x)’ )
2 ) y=|——]: 0 y =In(2x? +3).




Howmep

Bap. OyHKIUU
X . 34X
2x -1 1
; 0) Y= )
4 a) y x_1) VY=o
2
5 a) y= X_. 0) y=X— In(X+1)
3 1
6 a 6 =eX+2
)y 2(x+1) )Y
x® +16 1
7 a)y » ; 0)y= TR
2
8 a) y (ij), 6) y=x"Inx
x& -1 X+1
’ VY= VTN
2
10 a) :x2+x T 0) y=x-Inx
2 1
H VY= PV g
x3—1 X+1
12 a) Y=—— XZ ) 6) y= Inm
X 1
13 =——,; 0)y=—-—.
DY 2(x +1) A
3
14 a) y=X*10. 6 y_xinx.
x? . 3.-X
X+2 ?
16 a) y= ] ; 0) y=x-Inx.
2x 1
17 a) y—(x 1)2, 6) y=x—Inx+1.
1
18 ) Y=o O y=e
1+ eX
(x 1) )Y X
20 2) y= X+ . 6) y=h(2x?+3).

KpaTKOC ONMHCAHUEC U PETVIAMEHT BbBINMOJTHCHUSA

Kontponbnast pabora 1 mo Teme

"Muddepennmanpapie UCUUCTCHUS (PYHKIIUA OTHOU

HepeMeHHOﬁll BBITOJJHACTCA CTYACHTAMHU CAMOCTOSATCIBHO BO BHCAYJUTOPHOC BPpECMs U JOJIZKHA OBITE



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 KOHTPOJIBHBIX 3a7ad | u 4 HaxomsTcs mo nepBoil OykBe Gamuiuu
CTYZICHTA; HOMEp BapHaHTa KOHTPOJIHHOM 3a/1auM 2 HaXOIMUTCS IO NMEpBOi OyKBE UMEHH CTYACHTA;
HOMEp BapHaHTa KOHTPOJIbHOM 3a7jaun 3 HaXOUTCs 1O NepBOi OyKBe OTUYECTBA CTYCHTA.

Tabmuna 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

[Ipyu BBIMOIHEHUH KOHTPOJIBHBIX padOT HEOOXOIHMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HUOKEe TpaBui. PaboThl, BHIMOTHEHHBIE 0€3 COOMIOACHMS 3TUX TPaBUJI, HE 3aYUTHIBAIOTCA U
BO3BPAIIAIOTCS CTYACHTY IS IepepadOTKH.
1. Kaxxnast KoHTpOJbHAs paboTa J0HKHA OBITh BBITIOJIHEHA B OT/IETBLHOM TETPaau B KIIETKY CHHUMHU
WIK YepHbIMH 4epHuiamu. HeoOXoaumMo oCTaBiATh MOJs IUPUHOW 4 - 5 cM Ui 3aMedaHui
peLEeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJIOXKKE TETPaaul JOJDKHBI OBITH SICHO HamucaHbl (pamMunus, UMsS U
OTYECTBO CTYJIEHTa, Ha3BaHHUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEHAYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE paOOTHI CIIETyeT MOCTABUThH JIaTy €€ BHIMOJHEHUS U TOANKUCH CTYACHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 331a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemenus 3a1a4 Ha10 pacrosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM Kaxk10# 3a7a4u Ha/10 OJHOCTHIO BhIMTUCATh €€ ycnoBue. Ecnu ycinoBue 3agaun
uMeeT oOmyr (OpMYITHPOBKY, TO, IEPEHHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIIMB JOCTaTOYHOTO KOJMYECTBA 3ajJad [0 MaTepualy,
COOTBETCTBYIOLIEMY 3TOMY 3a/1aHHi0. OTBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTh Ty WIIH
MHYIO 33J1a4y KOHTPOJIBHOTO 3aJJaHus BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHUE.
5. B mpoperien3upoBanHo paboTe CTYACHT JOKEH UCIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OIIHOKU
Y YYECTh €T0 PEKOMEH/IAIIMK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJIUTh O CTENIEHU YCBOSHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIINUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBjieHUE paboThl; TOMOTarT CchHOPMYIUPOBATH BOMPOCHI I TOCTAHOBKH UX TMepesd
Mperno/iaBaTesieM. 3a4TeHHbIE KOHTPOJIbHBIE pa0OTHI MPEIBSABISIOTCS CTYACHTOM MIPH Cavye 3auera
WJIM DK3aMeHa.

Kputepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIISAETCS CTYICHTY, €CIU MPaBUILHO BINMOIHEHO He MeHee 70 % 3aganHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CJIH NIPaBUJIBHO BBINOJIHEHO MeHee 70 % 3anaHuil.

7.2.2. KonrpoJabHas padora 2 no teme "DYHKINT HECKOJbLKHUX NNepeMEeHHbIX '
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUI
3anada
Jlano ckanapuoe nosie U =U(X;Y).

1) CocraButh ypaBHenue jquHuu U = C 1 mocTpouTh €€ rpaduk.
2) BBIYHCIUTH C TIOMOIIBIO TPATUCHTA TPOU3BOHYIO CKAISPHOTO mojst U = U(X; y) B TOuke A

—_—

1o Hanpasienuio Bekropa AB.
3) Haiiti HanOONBITYI0 CKOPOCTh U3MEHEHHS CKAJIIPHOTO TIOJISI B TOUKE A.



H];);\;ep U=U(xy) Koopmunatst 1. 4 | Koopaunars! T. B
1 X2+y2 +4X+2y -4 _2+£;_£ _2+£’0
2 2 2
1., 3 J3
Tyt 2x-2 -l 01—
2 X“+y"+2X-2y 2 [ > ZJ ( 2]
J3 5 J3
’ “+2x—-4 - -1-—= -1-—;0
3 X°+y°+2x—-4y 1 [ > >
1. 3 J3
Tyt -2x-2 1= 0:1-2
4 X°+y X—2Yy 7 (2 2] ( 2]
5 X2+ Y2 +2X + 4y 4 _1+£;_§ _1+£;0
2 2 2
3 3
6 X2 +y? —2x+2y 2 15,—1—£ 0,_1_£
2 2
J3 5 J3
7 Zyy?-2x-4 -1 1-—;= 1-X2-0
X2 +y X—4y [ >y >
3. 3 J3
8 24 y? —4x-2 -4 22 01-22
X“+y X—2y [2 2} ( 2j
J3_ 5 J3
“+yt-2x+4 4 1+—;-= 1+-=:0
’ Y w ( 2 2 2
1
10 | x*+y?+2x+2y 7 __,_1+ﬁ 0;_1+ﬁ
2 2 2
1
1 X*+y? +6x+4y -12 ——,—1+£ o;_1+ﬁ
2 2 2
3, V3 J3
12 4y’ -6x-4 -3 -l-— 0l-—
X“+Yy X—4y [2 ZJ [ 2}
J3. 5 J3
Tryf-dxs2y |- 1+ 22 1422
13 X“+y X+ 2y 4 ( > > >
J3 .5 J3
P4yt ax-2 -1-—= -1-—30
14 X+ Yy +4x-2y 4 ( > >
15 x> +y% +6x+4y -9 _1+£;_§ _1+£;0
2 2 2
1, 3 J3
“+y’-6x-4 e 01-—
16 X“+y X—4y 4 (2 2} ( 2]




H];);\;ep U=U(xy) C | Koopaunats! T. 4 | Koopaunatst 1. B
NER J3
18 “+y -4x-6 5 —2+——-— -2+—0
X*+y*—4x—-6y > 5 5
3.1 3
19 X" +y’+2x+8y -1 —2+£;—— _2+£;0
2 2 2
1 3 3
20 X*+y* —2x -8y -8 —E;l—g 0;1—%

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
MMEHU CTY/ICHTA.

Tabnuna 1
BykBa A b B r )i EE | X3 )41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CI | TII v dD | X
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 KoHTpoJibHas paboTa AOKHA OBITh BBIIIOJIHEHA B OTAEIBHON TETpaau B KJIETKY CHHUMHU
WIA 4YepHbIMH depHHIaMH. HeoOXoaumo ocCTaBiATh Moy IMpUHOM 4 - 5 cM mis 3amedaHuit
peLEeH3€eHTa.
2. B 3aronoBke paOoTbl Ha OOJOXKE TETpPaad JOJDKHBI ObITh SICHO HAIUCaHbl (paMuiIMs, 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 nomKHBI OBITH BKIIOUEHBI BCE 3a/1a4M, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BapHaHTy. Pemenus 3a1a4 Hajo pacrosaraTh B MOPSIIKE BO3pAaCTaHUS UX HOMEPOB.
4. Ilepen penieHHEM KaxJI0M 3aaun HaJI0 MOJHOCTBIO BhINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
umeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPENHUChIBas €ro, clieqyerT oO0InHue [aHHble 3aMEHUTh
KOHKpDETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJMYeCTBa 3aJad [0 MaTepuaity,
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 npopeneH3npoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OINOKH
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
WM SK3aMeHa.

Kpurepumn oneHku:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;



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

7.2.3. KonTpoJjbHas padora 3 o reme
"HeonpeneaeHHbI HHTErpai. OnpeneJéHublii HHTErpaa’

(HaumenosaHue OYEeHOUHO20 cpeOCcmaa)

Tunossle npuMepsl 3a1aHUM

3amaua 1
HaiiTn HeonpeiesieHHbIE HHTETPaIbl.
Howmep Bap. HNuTterpanet
e*dx 19-4x
1 a) dx ) (5%-2)Inxdx; r)
i s g™ Br2macinf
2X+9
2 a) [ xv/3-xdx; 6)j—dx B) [ X-cos’ (2X)dx; r)j—
X° + 95X+ SIn X + tgx
arctgx X+9 )
6) | ———dx; ) [In( 3+ x* XX;
a)j 1+ x? )jx2+2x—3 B)I ( ;v
3 f dx
Ix+3+3/(x+3)*
. > 2X+ 27 )
a) [ sin2x+/2-cos xdx;6)j2—dx;3)jx-arcsm xdx ; )
4
i
a) | X x5 | 24X_F31 dx; ») [(2—x)sinxdx; r)
5 1—cos X 2x°+11x+12
COS X
| dx.
1+ cos x
/Inx 11x -2 Ux +1
dx; 6) | ———dx; 1-Inx)dx;
6 a) [ " )IX2+X_2 B [ ( X F)I(—Tdfw -
7 a)j1 thd ; 6) f—}z——gi—dx B)I(3X4—4)cosxdx mj X+
5x+4

COS’X

1+Vx+




Howmep Bap. HuTterpanet
x? 9—2x dx
8 dx: 6) | ———dx; ) | arcctg(4x)dx; .
a)IS+x )Ix2—5x+6 B)I 9(4x) F)I3COSX+4SinX
sin 2x 4x —-27
dx: 6 —dx xIn? xdx:
o Icoszx+3 I2 —Xx—6 B)I )
(Ji—le§+1)
j dx .
2 x—13 .
6) | ——————dx; 8) | X* sin3xdx;
10 a)Icosz(x3) )Ixz —~2Xx—-8 B)I K
I dx
2SiNX+CoSX+2
11 a) [ €™ sin2xdx; 6)jarctg\/_dx B)j | ax
1+3/x+1
xdx 3x+1 dx
12 ————:6)| e In(1+ 3e* )dx; —dx, _
a)J.(X2+4) )I (1+3¢" B)j +1 FIsmx+tgx
3
13 a)I xdx —; 6) [ x3"dX; B)jwdx [ dx
Ji-x® +3x° Ix+3+3/(x+3)"
xarcsmx x—101
y )Icos x(3tgx+1) J Ix3+2x2+101x )
1+
—dx.
I Y1+ X
15 Icos?fxdx ;6)IX2e3XdX;B)IX + X +1I )I COS X dx.
4 +sin3X 1+ cos X




Howmep Bap. HuTterpanet
sin xdx X+3 (Ux+1)
16 .6 xarcsm—dx —dx dx.
I\/cos X )I B)Ix +x° ji\/_+4ﬁix
a)j(x+arctgzx)dx 6) [ xIn(x* +1)dx; B)j dx 1)
17 1+X
I VX+5
1+3¥x+5
— 2 p—
a)IM;es)jxsinxcosxdx;B)j 24X +22X 2dx: )
18 Ix(1+x) X" +2X
dx
I3cosx+4sinx'
sin xdx 4x* +3x+50
:6) | X“ sindxdx; dx;
19 j3\/3+Zcos )I B)Ix +2x% +50x )
(Vx -1)(/x +1)
| dx .
a) [ Va+inX . 6) [ xIn® xdx; B)jmd r)
20 X X* +5x?
dx
IZsinx+cosx+2'
3amaya 2
Broranciauts OMPCACIICHHBIC NHTCI'PAJIbI
Howmep Bap. I/IHTerpaJIBI
e dX o0
1 —— 6 ; sinxd (4—x?)*dx.
a)'lfx T )_[CX +2x , B)IX inxdx; r)f«/
2 )Ifdx )IM”” Jxsin2xd M%
x*dx cos
6 Xx—=3)e"dx; r
ol o e oo [ e
% f sin® x
4 X oS 3xdx; 6 ; X: x*/1— xdx.
0 s “)IW 0 fs
£ 7
5 a)j xax o) | d)i ;B)J.XZ'\/25—X2dX j de

1+ x4 4xlnx 0 " 2x+2




Howmep Bap.

HuTterpanet

7 3 e
6 a) [cos® xsin2xdx; 6)j - ;B)IW/(9—XZ)3dx; r)jxdx
noe* \/7dx “ _ 7 o
7 a) ! -3 {(1 x)\/— B) j(\/cosx+smx) dx; 1)
N
o (x—1)dx_ = xidx 2 (X — ,//)dx
8
a ! Tl '6)£1+x ! cos? x sin® xdx; r)_[ —
9 a) I\/% 6) Iﬁ B) !(cosx+\/sinx)2dx; r)
jw/(l—x2 )° dx.
10 2(X+4)dx x°dx S' n° xdx HI 1
3 d
| ’Lr_ ) [ 0 froe o
I Tesind xdx 2 2 J4—x*
11 a) j(x+2)e dx; 6) IW I(x 1) jz
12 a) j(x 5)e*dx; 6) jsm x cos® xdx; B)j )Ix V16 — x2dx.
13 2) jx c0S 2XdX; 6)} B)Tﬁ, r)£X3\/9—X2dX.
2 %
14 § sm xdx dx
a)j(x+6)e dx; 6)IW Jﬁ I1+4sin2x'
15 a)J-Inx Ism xdx i . I x*dx
A/C0S X 1 X 04/(16 +x%)
16 a) f(x—%)cosBxdx; 6) T\\//:ixl B)Zf x(jx—4; r)é—vl_xz(dx_
7 5 X2dx 9 Jxdx & dXx
17 a) jxstxdx 6) E[JTX) B)L&_l )!xlnsx
18 a) j(x+4)e‘*dx 6) ”j dx B)i 3dx =; 1) Ijni/l—e“dx.
4 / 4/sinx 0v9—X 0
NE) 8 2
19 a) [arctgxdx; 6) | xdx o xdx

0J3x+1;B)IJZS— Iq/1+x2f'




Howmep Bap.

HuTterpanet

20

2 j(x 1)e*dx: 6) jcjoXdX,mjxm 1) [J(16 =% Yox.

3agauga 3

Boraucnute minomanb GUrypel, OorpaHU4eHHON 33 AaHHBIMU JTUHUSAME. CIenaTh 4epTex

oOJactu

Homep Bap. VpaBHEHHs THHHIT

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-5.
16 y =X’; y:XZ;y:8x—15.
17 y=1-x%; y2x2;y2—32x.




Howmep Bap.

YpaBHeHU TUHUI

18 X=y* y=X;y=2-X.
19 X=Yy%; y=X;x+2y—-3=0.
20 y=x-1; y=1-x*; y=(x-1)°.
3amaua 4
BBI‘-H/ICJ'II/ITL O6’BCM TCJa, OFpaHI/I‘IeHHOI‘O HOBCpXHOCTHMI/I, 110 U3BCCTHBIM HOHepe‘IHBIM
CCUCHUAM
Howmep Bap. IToBepxHOCTH
1 7=2-x*-5y%; z=0.
2 z2=4+,y*+22*; x=5.
3 z=5-x*+4y*; z=0.
2 2 4
4 L A HE T TR
2 3 4
2 2 2
: YT
4 5 6
6 z=1+.4x*+Yy*; 2=2.
7 y=3+2X*+2%; y=4.
8 x=3+Yy*+2z7%; x=4.
2 2 2
9 —X—+y—+z—:1; 0<x<2.
1 4 4
2 2 2
10 X Y Z_qy-3
4 1 9
11 Xx=2-9y*-16z*; x=0.
12 X=2-,y>+9z%; x=0.
13 z=1-\x*+4y*; 2=0
2 2 2
14 LoD A
4 9 16
15 y=3-+/x*+4z%; y=0.
2 2 2
16 X y

z
———+—=1,y20;y<2.
4 4 1 J J




Howmep Bap. IToBepxHOCTH

17 7=2+X"+9y*;z=4.

18 7=2-x*-4y*;71=0.

19 y=1-x*-4z%;y=0.
2 2 2

20 X—+y—+z—:1;y22.
1 4 9
3amaya 5

Brrauciuts 00beM Tena, 00pa3oBaHHOTO BpaleHneM BOKpyT ocu OX ¢urypsl,

OrpaHquHHOﬁ JIMHUSAMU. CI[eJ'IaTL YCPTECIK

Howmep Bap. Y paBHEHHS THHHUIT
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.
0 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+8x"; x——%;y_l
11 y=(x-1)*; x+y=1.
12 y=Inx; x=e.
13 y=1-x*; x+y=1.
14 XX +y'=4; y>1
15 X*+y'=1; x+y=>1




Howmep Bap. YpaBHeHU TUHUI
16 y=x"; y=x.
17 y=sinx; y=1; x=0.
18 X*+y*=4; y>x;x=0.
19 y = COS X; yz%.
20 y=e*; y=e;x=0.

Kparkoe onucanue u perjiaMeHT BbINOJHEHUS

KonTponbnas pabora 3 mo teme "Heonpenenenusiii unrerpai. OnpeaenéHuplii UHTErpai
BBITOJIHSCTCSI CTYIEHTAMH CaMOCTOSATEIBHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITH CHaHa
MpernoAaBaTeNlo Ha MPOBEPKY M0 3a4éTHOM Hedenu. Ha BbIMONHEHHE KOHTPOJBHOW pabOThI
otBoautcs 20 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33124 OMPEENISIOTCS C TIOMOIIBIO TaOJIUIIBI
1, npuyeM HOMepa KOHTPOJBHBIX 33/a4 2 U 5 HAXOAATCA MO MepBoil OykBe (paMHUIIUU CTYIIEHTA;
HOMEp KOHTPOJIbHOM 3a/1auu 3 HaXOUTCS 110 MEePBOil OyKBE UMEHU CTYJEHTA; 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 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,51 11 P4 cuI | T,I1 v (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. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TeTpaau B KJIETKY CHHUMU
WM 4YepHBIMH uYepHUiIamMu. HeoOXoIWMoO OCTaBisSTH MOJs MHUpUHOW 4 - 5 cM I 3aMeuaHuid
pELICH3EHTA.
2. B 3aronoBke paOOTHI HAa OOJOXKE TETPaad JOJDKHBI OBITh SICHO HAIUCAHBl (paMUIIHs, UMS 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 n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4d, YKa3aHHBIC B 33aHUH, CTPOTO T10 TIOJI0)KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS MX HOMEPOB.
4. Ilepen pemieHueM Kaxk10i 3a71a4u Ha/10 MOJHOCTHIO BhINMCATh € ycioBue. Eciu 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,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIBIT MOKA3bIBAET, YTO YaIlle BCETO HEYMEHHE PELIUTh TY WU
MHYIO 3371a4y KOHTPOJIBHOTO 33/1aHUS BBI3BIBACTCS TEM, UTO CTYJICHT HE BBITIOJIHUI 3TO TpeOOBaHUE.
5. B nmpopenen3npoBanHoOi paboTe CTYACHT I0JKEH 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 IPABUIIBHO BBIOJIHEHO HE MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTY/ACHTY, €CIIM IIPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KouTpoJjbHas padora 4 no reme

"Teopusi pyHKINH KOMILJIEKCHOI'O TePeMEHHOro""
(HaumenosaHue OYeHOUHO20 Cpedcmea)

TunoBble npuMepbI 3aJaHUI

3agaya
Pemuth ypasuenue az’ +bz”* +cz+d =0 u u3obpasuts ero xopuu Z,, Z,, Z,
Ha KOMIUIEKCHOU IUIOCKOCTH. IIpoBepuTs, 4to 7, + 7, +7,= —5; 2,2,+2,2,+7,7,= 5;
2,2,2,= —9.
d
Homep Bapmanta | a | b c | d
1 9 15 |11 | 5
2 4 | -12 | 13 | -5
3 9 | 21 |17 | 5
4 4 112 | 13| 5
S 2 | 4|3 |-1
6 9 | -21 |17 | -5
/ 2 | 4 3 |1
8 4 | -8 19 |-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 S| -6 | 7 |-6
15 6 | 7 8 | 7
16 71 -9 |10 -8
17 8 | 5 7 110
18 9| 6 | 5 |-8
19 6| 5 3 | 4
20 S| -1 | 4 ]-2

KpaTKOC OMHCAHUEC U PErJIAMEHT BbBINNOJHCHUSA



Kontponbaas pab6ora 4 mo Tteme "Teopuss GYyHKIUM 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.

Tabmuna 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

[Ipyu BBIMOIHEHUH KOHTPOJIBHBIX padOT HEOOXOIHMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HUOKEe mpaBuil. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX TMPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYACHTY IS IepepadOTKH.
1. Kaxxnast KoHTpOJbHAs paboTa J0HKHA OBITh BBITIOJIHEHA B OT/IETBLHOM TETPaau B KIIETKY CHHUMHU
WIK YepHbIMH 4epHuiamu. HeoOXoaumMo oCTaBiATh MOJs IUPUHOW 4 - 5 cM Ui 3aMedaHui
peLEeH3€eHTa.
2. B 3aromnoBke paboThl Ha OOJIOKKE TETPaAH JOJDKHBI OBITh SICHO HamucaHbl (GaMuius, UMs U
OTYECTBO CTYJIEHTa, Ha3BaHHUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEHAYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pabOTHI CIIETyeT MOCTABUTh J1aTy €€ BBHIMOJIHEHUS U TTOANKUCH CTYACHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a]]a41, yKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemenus 3a1a4 Ha10 pacrosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen peuieHUEM Kak10# 3a71a4u Ha/I0 MOJHOCTRIO BhIMUCATh € ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOmyr (OpPMYIHPOBKY, TO, IEPEHHUCHIBAas €ro, CIeAyeT OOIIHe JaHHbIC 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE PEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady 10 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHH0. ONBIT OKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTH TY WIIH
MHYIO 33J1a4y KOHTPOJIBHOTO 3aJJaHus BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHUE.
5. B mpoperien3upoBanHo# paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PEIICH3EHTOM OIIMOKU
Y YYECTh €r0 PEKOMEHIAIIUK U COBETHI. PerieH31n mo3BOISIOT CTYIEHTY CYJIUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3bIBalOT Ha UMEIOIINUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBJeHue paboThl; TOMOTrarT CcHOPMYIUPOBATH BOMPOCHI JJIS TOCTAHOBKU UX TEpe
Mperno/iaBaTesieM. 3a4TEeHHbIE KOHTPOJIbHBIE pa0OThI IPEIBSABIISIIOTCS CTYJIEHTOM TPHU Ccllaye 3a4eTa
WJIM DK3aMeHa.

Kputepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIISAETCS CTYICHTY, €CIU MPaBUILHO BINMOIHEHO He MeHee 70 % 3aganHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYAEHTY, ECIIM IPaBUIIBHO BBINIOJIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

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.

N

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|o|N|O |01

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

[Tpocreiime apobu 1,2,3,4-oro Tuna, nuHTErpupoBanue nqpoodeit 1,2,3 tuna.

19

HTerpupoBaHue palMOHAIbHBIX (DYHKIMHA. (TpencTaBlIeHUH HENpPaBUWIbHOM JIpoOHO-
paroHaTbHON (DYHKIMH B BUIE CYMMBI MHOTOWIEHA M TPaBUIBHOHN JPOOHO-palMOHAIHHOMH]
(GyHKIMU; TeopeMa O MpPEeACTaBICHUU NMPaBHIBHON JTPOOHO-pAllMOHATILHOW (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-JIelOHMIA Ui BBIYMCICHUS OMpPEICICHHOIO 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

JlocTaTouHbie 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 BOTHYTOCTHU Ipaduka GyHKIMU B Touke. Heo0XoanMBble U J0CTaTOUHbIE
yCJIOBUS BBIYKJIOCTH (BOTHYTOCTH) rpaduka QyHKIMH B TOUKE.

49

Touku nepernda rpaduxa GyHkIHK. YCcIoBUe CYIIECTBOBAHUS TOUYEK Meperuoa.

50

AcuMmnToThl rpaduka GyHkun. Beprukanbubie acumntotsl. [Ipumep. HakinoHHbIe acHMITOTHL,
Kak ux Haiitu. [Ipumep.

o1

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

52

JleiicTBUS HaJ KOMIIJIEKCHBIMHU YHCIIaMU

53

KoMmiexkcHas (I)yHKI_II/I}I JIeNCTBUTEIBHOr 0. JIMHUM Ha IIJIOCKOCTH KOMILJIEKCHOI'O TIICPEMCHHOTI'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 IepeMeHHOro. MHTerpanbl oT 3jeMeHTapHBIX

(YHKIMH KOMIIJIEKCHOTO IIEPEMEHHOTO

7.3.2. Kputepuu 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 Ouiiera




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- HAYYHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox m3nanusa
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HanmenoBanue 365C
1 [Iunaues B.C. Briciras maremaTuka VueOHuk 2019 DOBC
«ZNANIUM.COM»
2 Pxxesckuii C.B. Bricmas maremaTnka YueOHHK 2018 9bC
«ZNANIUM.COM»
3 | daammoB KO.M., MaremMarturka VYuyeOHOe mocodue 2019 OBC
Kyp6enko JL.H., «ZNANIUM.COM»
Hukonosa I'".A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I".A. .
4 | Hertapesa O.M., Matemaruka B mpuMepax u 3aaadax Y4eOHoe mocodue 2019 3BC
XKypbenko 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 | Ky3nenos JI.A. COOpHUK 3a/IaHUi 10 BHICIIICH MaTeMaTHKE. YuebHoe nmocobue 2015 9BbC
Tunoselie pacyeTsl «JIaHB»
2 | ©@wmunoa E.E., CepreeBa | Marematuka YyeOHoe nmocobue 2015 ObC
J.B., Cnob6onckas U.H. «ZNANIUM.COM»
3 | benoycona B. ., Beicmias matematuka. HYacts 1 VYuyebHoe nocobue 2016 9BbC

EpmakoBal'. M.,
Muxanesa M. M. [u ap.].

«IPRbooksy




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

—OcCHOBBI BbICIIIEH ¥ AucKpeTHON Matematuku // [Ily6oeuy A.A., Knoukos FO.B. CripaBOYHUK
/ Bonrorpan, 2015. Peswcum oocmyna: http://elibrary.ru

—Jlexknuu no Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. 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 A0NOAHeHHOE). Peorcum docmyna: http://elibrary.ru

—Jlexknuu 1o Beiciieii Matematuke // I'anoe B.A., Jleemepesa P.B. YuebHoe mocobue. B 2-x
yactsax / bapnayn, 2014. Tom Yacts 2 AuddepeHnnanbHoe 1 HHTETPaIbHOE HCYUCICHHS, () YHKIIUN
HECKOJIbKUX MEePEMEHHBIX, (DYHKIIUN KOMIUIEKCHOTO IepeMeHHOro, AuddepeHnnaibHble ypaBHEHUS
U Teopusi BEpOATHOCTEH (2-¢ wm3maHue, mepepadOoTaHHOE W JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. IlepeyeHb MPOrpaMMHOIo0 o0ecnedYeHus

Ne HaumenoBanmue I1O PexBu3uThI 10r0BOpa (1aTa, HOMEP,
n/n CPOK J1elicTBHS)
1 Windows Horosop Ne 690 ot 19.05.2015, cpok neificTBust
— OeCCpOYHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015, cpok neiicTBust
— 6eccpouno; JloroBop Ne 727 ot 20.07.2016,
CPOK J€ICTBHS — OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKHUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

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

padoThl o0yuyaommxcs (HoMep ayAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMSA

Aynuropus BeOKOH(pEpEeHIINH. Crosbl y4eHHYECKHE JIByXMECTHBIE U
VYyeOHast ayAuTOpUS U1 IPOBEJCHUS 3aHATUI | TPEXMECTHbBIE (MOHO0JIOKH) ,CTOJI
JIEKIMOHHOTO TUMNA. YuyeOHas ayAuTOpus JUIsl | IPEro1aBaTeIbCKui, CTYJ

NPOBE/ICHUS 3aHATHH CEMHUHApCKOTo THIIA. | MPENoJaBaTelbCKHii, OCKa ayauTOpHas
VYyeOnass  ayauTopusi A8 KypcoBOro | (MenoBasi)

1 | npoekTtupoBaHUs (BBIIOJHEHHUS KYpPCOBBIX
pabot). YueOHast ayauTopus sl TPOBEICHUS
IPYNIOBBIX " WHAUBUYATbHBIX
KOHCyJbTallMi YueOHas aynutopus Uid
IPOBE/ICHUS 3aHATHH TEKYILEro KOHTPOJS U
npomexxyrouHoi arrecranuu. (YJIK-807).

[Tomemenue Isi caMOCTOSATENbHON padoThl | CTOMBI YUEHUYECKHE  JBYXMECTHBIC
o | CTYZICHTOB. (T"-401) (MOHOOJIOKH) , CTOJN TMPENoaaBaTeIbCKUN,
CTYH MPeTnoaaBaTeNbCKUIA, J0CKa
ayuTopHas (MeJoBasi)



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/

