MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.13.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Beiciiast matematuka. Andg¢epeHnuanbHoe M HHTErpajbHOE HCUYUCTCHUS

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.03 DHepreTHuecKoe MaIIMHOCTPOCHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
[TpoekTrpoBaHKE U FKCIUTyaTaIUsl aBTOMOOMIIEH ¢ THOPUIHBIMU CHJIOBBIMH YCTaHOBKAMU

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2023
Oomras TpymoemMkocts: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 2

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 64 64
ITpoMexyTouHas aTTecTanus 0,35 0,35
KoHrakTHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35,65 35,65
Hroro 216 216

( )

AOKYMEHT NOANMMCAH
QNEKTPOHHOWM NOAMUCHIO

Ceptudmkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnapeneu: YTeeBa Po3a AzepbaeBHa
Oencteutenen: ¢ 14.11.2022 no 14.11.2023
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Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JoLeHT, K.1.H. [laBnosa E.C.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue padbodeil mporpaMMbl IUCHUIUIINHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HarpaBieHus noaArotoBku 13.03.03 DHepreTrnueckoe MalIMHOCTPOCHUE

Cpok neiicTBusi padoueii mporpaMMspl AucUMIIMHBI 10 «09» cenTsiops 2026 r.

COI''TACOBAHO

3aseavioumii kabeapon " DHepreTUuuyecKue MallvuHbl MU CUCTEMBI yIpaBjieHus "

« _» 20 A.B. bobpoBckuit
(noonucy) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemaTuka U MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokou 3acenanust Ne 2 ot «09» aBrycra 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

HI/ICHI/IHHI/IHLI U IPaKTHKH, Ha OCBOCHHH KOTOPLBIX 6a3preTc;I JaHHass AUCHUIIIIMHA:

"BrIciast MaTeMaTHKa. DIE€MEHTHI BLICHIENH aIreOpsl U TEOMETPUH .

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW NUCIUIUITMHBI HEOOXOJIUMO KaK
npenuiecTByromiee: "Briciias MatemaTka. M30paHHble pa3ziensl BeIciieii MaTeMaTuky ", "®Ou3nka.

Monexyngapuas ¢uszuka', "Mexanuka. TeopeTnueckas MEXaHHUKA

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTPOJIMpYeMble R — Iliianupyembie pe3y/IbTaThbI
KOMIIETEeHIIUH (KOI H HAHMCHOBAHIE) o0yueHHs

(Ko 1 HAMMEHOBAHUE)
OIIK-3. Cniocoben OIIK-3.2 [pumensier 3HaTh:
PUMEHSATh MaTeMaTHYeCKHii armapar OCHOBHBIE TNOHATUS TEOPHUH (YHKLIUU
COOTBETCTBYIOLIU Teopusi PYHKIMH HECKONbKUX | HECKONBKAX — MEPEMEHHBIX,  TEOpHH
(dusuko- TIEPEMEHHBIX, TCOPHH (GyHKIMH KOMIIEKCHOTO NEPEMEHHOTO,
MaTeMaTU4ECKU (QYHKLMIH KOMILIEKCHOTO TEOPHH psoB, TEOpUH
anmnapar, METOZbI TIEPEMEHHOT0, TEOPUH PSIIOB, audQepeHnranbHbIX ypaBHEHUH.
aHaIIn3a U Teopuu AU PepeHnanbHbIX
MOJIEJIMPOBAHU, ypaBHEHHiL. YMmern:
TEOPETUYECKOTO U IlepeBonnuTh HMHXKECHEPHBIE 3a7a4d C
DKCIEPUMEHTAIBHOTO ONHCATEIbHOTO  SI3bIKA  HAa  SI3BIK
UCCIIEIOBaHMS ITPU MaTeMaTuKy,  IPUMEHATb  METOJbI
peLIeHUH MaTeMaTH4eCKOro aHaNH3a ISt
npo¢eCCHOHATIBHBIX pelIeHUs] MHKEHEPHBIX 3a/1a4
3aj1a4

Baanern:

HaBBIKaMH HpI/IMeHeHI/ISI COBpeMeHHOFO
MaTeMaTUYECKOTO HHCTPYMEHTAPUS IS
perneHust TpoeCCHOHATBHBIX 3a7a4

OIIK-3.1 IIpumenser 3HaTh:
MaTeMaTUYeCKUH anmnapar OCHOBHBIE TOHSATHS aHAIUTHYECKOU
AHAJIMTUYECKON T€OMETPUH, reOMETPUH, JINHEWHOM anreopsl,

JTUHEHHOH anredpsl,
mudepeHInaTbHOTO U
WHTETPATBHOTO UCUHUCIICHHS
GbyHKIIMHM OTHOM

T QepeHIMaTbHOTO U UHTETPaIbHOTO
UCYUCIICHUS byHKIHN OJTHOM
IIEPEMEHHOM.

YMmerh:




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINpYyeMble N IlnannpyemMble pe3y/bTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIEeTeHI[ U o0y4eHust
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
MePEMEHHOM. [Ipumenars COOTBETCTBYIOLINN

($u3MKO-MaTeMaTUYECKU anmapaTr Hpu
pereHny mpoecCHOHAIBHBIX 331a4

Baanern:

METOJJaMH aHaJIu3a M MOJICJIUPOBAHMS,
TEOPETUYECKOTO u
SKCIEPUMEHTAIBLHOTO HCCJICTOBAHUS
OpU  pEmIeHHH  TIpOQecCHOHATBHBIX
3a;aq




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3nea)| y4eOHoOI Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, Baauabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Mopyns 4 Jlex 1 IIpenen uncnoBoil MOCIETOBATEILHOCTH. 2 2 - -
«BBenenue B [Ipenen pynkuu. beckoneuHno masnbie U
MaTeMaTHYeCKUN 0ECKOHEYHO OOJBIINE BETUYHHBI.
QHATTN3» OCHOBHBIE TEOPEMBI O TIPEJIeNIax.
Monyns 4 Ip1 Brruucnenue npenaenos 2 2 - -
«BBenenne B [OCJI€I0BATEIbHOCTEH.
MaTeMaTHYeCKUN
QHAITN3»
Monyns 4 IIp2 Brraucnienue npenenoB GyHKIUH B 2 2 - -
«BBenenue B 0ECKOHEUHOCTH.
MaTeMaTUYECKUI
aHAIN3)
Monyns 4 a2 3ameuatenbHble npezenbl. CpaBHEHNE 2 2 - -
«BBenenue B 0ECKOHEUHO MaJIbIX BEJINYMH.
MaTeMaTUYECKUI
aHAIN3)
Monyns 4 IIp 3 Brruucnenue npenenoB GyHKIui B 2 2 - -
«BBenenme B TOYKE.
MaTeMaTHYeCKUN
aHaIIN3»
Monyns 4 IIp 4 Brruncnenue npenenoB GyHKIMMA ¢ 2 2 - -
«BBenenue B MOMOIIBIO 3aMeYaTeNIbHBIX MPEJIENIOB.
MaTeMaTUYeCKUI

AHaJIN3)»




DopMBbI TEKYLLET0

[POU3BOJHON»

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3gen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 4 J3 HenpepsiBHOCTD PyHKIIMU. TOoUukn 2 2 - -
«BBenenue B pa3psiBa (pyHKIIMU. CBOICTBA
MaTeMaTHYeCKUN HENPEPBIBHBIX (PYHKIIUHA.
QHAIN3
Monyns 4 IIp 5 UccnenoBanue pyHKIMiA HA 2 2 - -
«BBenenue B HEIPEPBHIBHOCTD.
MaTeMaTUYECKUI
aHAIIN3)
Monyns 4 IIp 6 KonTponbnas pabota mo moaymto 4 2 2 10 - KontponbHas padota
«BBenenue B «BBenenue B aHaan3. 1 o Teme «BBenenue
MaTeMaTHYeCKUN B MaTeMaTUYECKUN
QHAIIN3 QHAIN3)
Monyns 4 Cp W3ydeHne TeopeTHuecKoro MmaTepuana u 2 16 - -
«BBenenue B BBIMIOJTHEHNE UHIUBUAYATbHBIX 3aJaHUN
MaTeMaTU4eCKUi 0 MOJTYJIIO 4.
aHAIN3)
Monyis 5 14 [TonsiTvie MpoU3BOIHOM, €€ 2 2 - -
«I[IponsBoHas T€OMETPUYECKUI U MEXAHUYECKUI
(yHKLIMU OJTHOTO cmbich. [IpaBuna nuddepennmpoBanus.
HE3aBUCUMOI0 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKIINH.
ApryMeHTa.
[Ipunoxxenns




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyinb 5 IIp 7 Brlunciienrie mpou3BOIHBIX CIOKHBIX 2 2 - -
«I[IpousBoiHas (G yHKITHIA.
(b yHKIIUH OJTHOTO
HE3aBHCUMOI'0
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Monynsb 5 IIp 8 Brruncnenue npou3BoAHbIX QYHKIUH, 2 2 - -
«[IpousBonHas 3a/laHHBIX HESIBHO, [TapaMETPUUECKH,
(b yHKIIUH OJTHOTO norapudmuyueckas mporu3BoIHAS.
HE3aBHCUMOI'0
apryMeHTa.
[Ipunoxxenns
[POU3BOIHON»
Monyis 5 JI5 Huddepenunan pynxmuu. [lpumenenune 2 2 - -
«I[IponsBoHas muddepeHnmana B NpuOIHKEHHBIX
(yHKLIMU OJTHOTO BbIUUCIeHUsX. [Ipon3BoHbIe U
HE3aBUCUMOTO UG depeHImanbl BHICIIUX TOPSAKOB.
ApryMeHTa. MexaHn4eCcKuil CMBICI BTOPOi
[Ipunoxxenns IIPOU3BOJHOM.
[POU3BOJHON»
Monyisb 5 IIp 9 Haxoxnenue quddepennnana GyHKIMA. 2 2 - -
«I[IponsBoHas [TpuOaKeHHbIe BHIYMCIECHUS C
(YHKITUH OJTHOTO nomoltpio auddepennunana.
HE3aBHCUMOI0
apryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacrsa)

Monyinb 5
«IIponsBonHas

(b yHKIIUH OJTHOTO
HE3aBUCUMOIO
aApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»

TIp 10

Brrancienne npou3BOAHBIX U
¢ epeHIranoB BEICIINX TOPSIKOB.

Monayns 5
«[IponsBonHas

(b yHKIIUH OJTHOTO
HE3aBHCUMOI0
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»

JI6

CaoticTBa 1uddepeHInpyeMbix
¢yukuuii. [Ipasuno Jlonurans.

Monayns 5
«IIpousBoiHast
(yHKLIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

Ip 11

Brruncienue npenenos ¢ MOMOIIBIO
npaBuia Jlonurans.

Monayns 5
«IIpousBoiHast
(yHKIIMU OJTHOTO
HE3aBUCUMOTO
aApryMeHTa.
[Ipunoxxenns
[POU3BOJHON»

IIp 12

3aauM Ha CBOICTBa
mubdepeHIMpyeMbIX QYHKINHN.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 5 J17 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 2 2 - -
«IIponsBonHas npou3BoaHoN. Hanbomnpmee u
(b yHKIIUH OJTHOTO HauMeEHbIlIee 3HaYeHne PyHKINUU Ha
HE3aBHCHMOTO OTpE3Ke.
ApryMeHTa.
[Ipunoxxenns
MPOU3BOHOMN»
Mopyns 5 IIp 13 3anaun Ha uccienoBaHue PYHKIUN ¢ 2 2 - -
«IIponsBoHast MOMOUIBIO TTpon3BoAHOM. [TocTpoeHue
(b yHKIIUH OJTHOTO rpadukoB QyHKIIMIA.
HE3aBHCHMOTO
ApryMeHTa.
[Ipunoxxenns
[POU3BOIHON»
Monyis 5 IIp 14 KonrtpomnbHas pabora no moay:no 5 2 2 15 - KonrtponsHas pabora
«IIpousBoiHast «IIpousBoaHast pyHKIIUU OJHOTO 2 1o Teme
(YHKITUH OJTHOTO HE3aBHCHUMOTO apryMeHnTa. [IpunoxeHus «I[IpousBonHas
HE3aBHUCHMOTO MIPOU3BOTHOM (YHKITH OHOTO
ApryMeHTa. HE3aBUCHMOTO
[Tpunoxenus ApryMEHTA.
[POU3BOJHON» [TpunoxeHust
Monyisb 5 Cp N3y4eHne TEOpETUUECKOr0 MaTepuana u 2 17 - -
«I[Ipon3BoHas BBITIOJTHCHHUE WHIUBUIYATBHBIX 3aIaHUH
(yHKIIMN OJTHOTO 110 MOAYJIO 5.
HE3aBHCHMOTO
ApryMeHTa.
[Ipunoxxenns

[POU3BOJHON»




DopMBbI TEKYLLET0

1 UHTErpam»

YHUBEPCATbHONU TPUTOHOMETPUUYECKOU
M10JICTAHOBKH.

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)

Monyms 6 I8 [TonsiTue mepBooOpa3HOl U 2 2 - -

«HeonpeneneHHbl HeolpeaeneHHoro narerpana. CBoicTaa.

Il UHTErpa» Tabnuia OCHOBHBIX UHTErPAIOB. 3aMeHa

NIEPEMEHHOI U UHTErpUPOBAaHUE TI0

Monynb 6 Ip 15 KomnnokBuym no moaynsim 4-5 2 2 15 - Komnnoksuym 1 o

«HeonpeneneHnsl remam «BBenenue B

I UHTETpAID) MaTeMaTUYECKUI
QHAIIN3Y,
«lIponszBonHas
(yHKIMU OHOTO
HE3aBHUCHMOT'O
ApryMeHTa.
[Tpunoxxenus
[TPOU3BOJHOWN

Monyinsb 6 IIp 16 Boruncnenue HeonpeeneHHbIX 2 2 - -

«HeonpeneneHHbl UHTETpasioB. MeToz 3aMeHbI

I MHTErpayn» IIEPEMEHHOM.

Monyinsb 6 Jd9 WuTerpupoBanue ApoOHO-paliiOHaIbHBIX 2 2 - -

«HeomnpeneneHHsl ¢byHkuui. YHUBEpcanbHas

i1 ©HTETpa» TPUTOHOMETPHUUECKas MOJICTAHOBKA.

Monyns 6 IIp 17 Bpluncnenue MHTErpagoB ¢ IIOMOIIbIO 2 2 - -

«HeonpeneneHHbl METO/Ia UHTETPUPOBAHUS 110 YACTSM.

1 UHTErpam»

Monyns 6 Ilp 18 Brruucnenue uaTerpanos JpoOHo- 2 2 - -

«HeonpeneneHHsl paloHaIbHBIX (PYHKIHN, C TOMOIIBIO




DopMBbI TEKYLLET0

WHTETpaD»

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Mopyib 6 JI10 NHTerpupoBanne TPUroHOMETPUUECKUX 2 2 - -
«HeonpeneneHHsl (GyHKUIMN ¥ TPOCTEHIITNX
I HHTETpa) HPppaLMOHAIBHOCTEM.
Monyisb 6 IIp 19 Boruncnenue uHTErpagoB oT 2 2 - -
«HeomnpeneneHHbl TPUTOHOMETPUUECKUX (QYHKIIHI U
11 UHTErpaiDy IIPOCTEUIINX UPPALUOHAIBHOCTEM.
Monyns 6 Ip 20 KonrtponbHas pabora mo Moaymto 6 2 2 15 - KonrponsHas pabora
«HeomnpeneneHnbl «HeomnpeneneHHbIit HHTErpa» 3 o Teme
11 UHTErpayDny «HeonpeneneHuslii
MHTETpa»
Mopyns 6 Cp N3yuenune TeopeTnyeckoro Marepuanina u 2 17 - -
«HeonpeneneHHbl BBINOJIHEHNE WHANBUYaTbHbIX 3aaHUN
i1 UHTETpam» 0 MOAYMIO 6.
Monyis 7 J11 [ToHsiTHE OTIPEICIICHHOTO HHTETpaJa. 2 2 - -
«OnpeneneHHbIi OcHOBHBIE CBOMCTBA ONPEEIIEHHBIX
WHTETpa» MHTETpaJIOB. 3aMeHa epEMEHHON U
MHTETPUPOBAHUE T10 YACTSAM B
OTpe/IeIECHHOM UHTErpase.
Monyns 7 IIp 21 Boruncnenue ornpeneaeHHbIX UHTErPajoB. 2 2 - -
«OmnpeneneHHbIi Mertox 3aMeHbI IEPEMEHHOM.
WHTETpa»
Monyns 7 Ip 22 Brruncnenue onpeieleHHbIX HHTErpaioB 2 2 - -
«OnpeneneHHbIi METOJIOM UHTEIPUPOBAHHUS 110 YACTSIM.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3gen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)

Monyns 7 12 HecoOcTBeHHBIC HHTETPANIBI U UX 2 2 - -
«OrnpeneneHHbli CcXoauMOCTh. ['eoMeTpudeckue
MHTETPaI» NIPUIIOKCHUS ONPEICIICHHBIX HHTETPAJIOB:

wIomaab (GUrypsl B MpsiMOYTrOJIbHON U

MOJISIPHOM CUCTEME KOOPIUHAT.
Mopyns 7 IIp 23 WccnenoBanue Ha CXOAMMOCTD 2 2 - -
«OrnpeneneHHbIi HECOOCTBEHHBIX UHTETPAJIOB.
MHTETPA»
Monyns 7 IIp 24 3aaun Ha BBIYMCIICHHE TIOMaaeh Guryp 2 2 - -
«OrnpeneneHHbli B IIPSIMOYTOJIBHOM U TIOJSIPHOM CHCTEME
MHTETPa» KOOPJMHAT.
Monyns 7 J13 ['eomeTpryeckue NpuiIoKEHUs 2 2 - -
«OnpeneneHHbIi OTIpeIeIEHHBIX UHTETPAJIOB: BHIUMCIICHUE
WHTETPA» 00BEMOB TEJI C IOMOIIBIO OIIPEIEIIEHHOTO

uHTerpana. Guznueckue NpUIOKEHUS

OTIpeIeIEHHBIX HHTETPAJIOB.
Monyns 7 IIp 25 3aauM Ha BBIUMCIEHHE 00BbEMOB TEN U 2 2 - -
«OnpeneneHHbIi TeJ BpallleHus. 3a7au Ha GU3NYEeCcKHe
WHTETPA» NIPUJIOKEHUS OTIPEICIIEHHBIX HHTETPAJIOB.
Monyns 7 Ip 26 KonTtponpHas padora mo Moaymto 6 2 2 10 - KonrponsHas pabora
«OnpeneneHHbII «OrnpeneneHHblii HHTErpany 4 o Teme
MHTETpa» «OnpeneneHHbIi

WHTETpa»

Monyis 7 Cp N3y4eHne TEOpETUUECKOr0 MaTepuana u 2 17 - -
«OnpeneneHHbIi BBITTOJIHEHNE WHIWBUIYAITbHBIX 33/TaHUI

HHTCTrpaI»

10 MOZYJIFO 7.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIH Oo0nemMm,
Mopyas (pa3gen)| yuyeOHOM . CemecTtp Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyinb 8 14 DYHKIIMY HECKOJIBKUX MEPEMEHHBIX. 2 2 - -
«DyHKIMU IIpenen u HenpepbIBHOCTD. YacTHbIE
HECKOJIbKHUX npousBoHbie. [lomHblii guddepennnar.
MEePEMEHHBIX)
Mopynsb 8 IIp 27 HaxoxaeHne 4aCTHBIX MPOU3BOAHBIX 2 2 - -
«DyHKIHHU OHIL.
HECKOJBKHUX
MePEMEHHBIX)
Monyisb 8 Ip 28 Brraucnenue nmomnoro nuddepennuana 2 2 - -
«DyHKIMHU OHII. ITpumenenue muddepennnana B
HECKOJIBKHIX MPUOJIMYKEHHBIX BBIYUCICHUSX.
MEePEMEHHBIX)»
Mopyns 8 J15 YacTHble TPOU3BOHBIE U 2 2 - -
«DyHKIMHU UG depeHImanbl BHICIIUX TOPSAKOB.
HECKOJBKHUX [Ipou3BoHas IO HAPABIICHHE.
[IEPEMEHHBIX I'panuenT.
Monyns 8 IIp 29 Brruucnenue 4acTHBIX MPOU3BOIHBIX U 2 2 - -
«DyHKIIMN g depeHIanoB BEICIINX MOPSAIKOB.
HECKOJIbKUX Brruncnenue 4acTHBIX POU3BOIHBIX
[EPEMEHHBIX» HessBHBIX U ciioxkHbIX OHIIL. 3anaun Ha
OTBICKaHUE TIPOU3BOIHOM 1O
HaIlpaBJIECHUIO U IPA/IUEHTA.
Monyns 8 Ip 30 KontpomnpHas padora mo Mmoay:mto 8 2 2 10 - KonTponpHas pabora
«DyHKIIMN «DyHKIIMU HECKOIBKUX EPEMEHHBIX» S no Teme «DyHKIUN
HECKOJIbKUX HECKOJBKUX
MEePEMEHHBIX)» MEePEMEHHBIX)




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3aen) yueOHO Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbanabl | UnTepakTuB, 4.| (HAaMMeHOBaHUE
(yuedHoli padoThI) u,
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 8 Jg16 Oxcrpemym OHII. Hanbomnsiee u 2 2 - -
«DyHKINU HaMMEHbIIIee 3HAaUCHUE B 3aMKHYTOMH
HECKOJIbKUX o0nacTH.
MEePEMEHHBIX)»
Monysb 8 Ip 31 KonnokBuym no monynsm 6-8. 2 2 15 - Konnoksuym 2 o
«DyHKIHHU reMaMm
HECKOJIbKUX «HeonpenenenHsiit
MEPEMEHHBIX) MHTETpa,
«OrnpeneneHHbIN
MHTETpa,
«DyHKINU
HECKOJIBKUX
MepPEMEHHBIX»
Monyis 8 Cp M3yyenue TeopeTuyecKoro Marepuana u 17
«DyHKINN BBINTOJIHEHNE WH/IWBUIYAIbHBIX 33/1aHUI
HECKOJIBKUX 0 MOJYJIIO 8.
MEepPEMEHHBIX)
ITocemaemoct |IlocemaeMocTs 10
IIp 32 HTorosoe TecTUpOBaHHE 2 2 100 2 TectupoBanue
1A [TpomexyTouHas aTTectamnus (dK3aMeH 3 0,25
110 HAKOTIUTEJIbHOMY PEHTHHTY)
KonTtpomb KonTpomb 35,65
bb BonycHsle Oansl (3a yyactue B 20
KOH(EpEeHIUSIX, OJTUMITHAIAX )
Hroro:| 216 120

Cxema pacyera UTOroBoro 6ajna




(Cymma 6autoB 1o BceM y4eOHBIM MEPOIPHUSATHSIM, MPEIYCMOTPEHHBIM B Kypce + pe3ylbTaThl MTOTOBOTO TECTHPOBaHHS+ Oaibl 3a
MOCEIAEMOCTh), paznenéunas Ha 2. K monydeHHOMY pe3ynbTaTy npuOaBIstoTCs OOHYCHBIC OAJUTHI.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuummumne “Beiciias matemaruka. [uddepeHnuanbHoe U MHTETPAITbHOE UCUUCIICHUS
UCIIOJIb3YIOTCS:

TEXHOJIOTHUS MOJYJABHOTO M  OJOYHO-MOAYJIBHOTO OOy4YeHHs (conuep)kaHue Yy4eOHOro
MarepHaia XECTKO CTPYKTYpUPOBAHO B LEJIAX €r0 MAaKCHUMAJbHOTO YCBOEHHS, COIPOBOKIAETCS
00s13aTeIbHBIMU OJIOKaMHU YIPAKHEHUH U KOHTPOJIs);

TEXHOJIOTHsl pa3BHBAIOIIEro oOydeHus: (MPOBEJCHUE JICKIHUH, HPAKTUYECKHX 3aHSITHIA,
KOHTPOJIbHBIX Pa0OT, KOJUIOKBHYMOB, 9K3aMCHA);

TEXHOJIOTUS TU(GepeHIIMPOBAHHOr0 00yUyeHUs (MpeaIaraTcs 3aJaHus pPa3IMuHOro0 ypOBHS
CJI0’KHOCTH);

MH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJOIMU (IPUMEHEHHE Y4YEOHBIX HJIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToauuecKue YKa3aHHUus 110 0OCBOCHHUIO TUCHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUsl U1 BBIMOJIHEHUS] CaMOCTOSTENbHON paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydyaeMoi aucuuiuiiHel  "Beicimas  maremaruka.  [luddepeHnmanbHoe W MHTErpalibHOE
ucuucienus". XKenaresbHo OCTaBIATh B pa0OOYMX KOHCIEKTAX IOJIs, HA KOTOPBIX JIeJIaTh MOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABIEHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSATENIbHBIM CYOBEKTOM y4eOHOMH
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI pEHIaoT 3a1a4M 0] PYKOBOACTBOM IIPENOABATEINS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. Ilpu pemeHuMn 3agay HYXKHO OOOCHOBaTh KaXblii 3Tam pELICHUs, HCXOAS U3
TEOPETHYECKUX IMOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJUKEH CpPaBHMTh MX W BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Nararb MOAPOOHO, BBIYMCIEHUS pacroyiaraTb B CTPOTOM TOPSAKE, OTAENss
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPSTH criocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JKATh JI0 IPUOOPETEHHsI TBEPIBIX HABBIKOB B PELICHUH.

[To 3aBepiieHHIO U3y4€HHUS MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJIHEHBI AKKYpPaTHO, MOCJIEI0BAaTeIbHO, OOOCHOBAaHUE PELLEHUS U OTBET 00s3aTENbHBI B
KaXa0M 3anaHud. [lpy BBIMOJHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCIOIb30BAHUE
MOOWJIBHBIX YCTPOWUCTB U IaJKETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAlpaBlieHHass Ha MPOBEPKY U
OLICHMBAHME TEKYILErO0 YPOBHSA 3HAHMW CTyNeHTOB. KOJUIOKBMYM NpOBOAWTCS B IUCBMEHHOU
dbopme 2 paza B cemecTp.



IIpy moAroToBKE K MTONOBOMY TECTHMPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4UTh
KOHCIIEKTbl JIEKIIMM W PEKOMEHIOBAaHHYI0 OCHOBHYIO M JOIOJHUTEIBHYIO JIATEPATYpY,
IIPOCMOTPETh PEUICHUS OCHOBHBIX 3aJa4, PELIEHHBIX CaMOCTOATEIBHO M Ha IPAKTUYECKUX
3aHATHUAX, a TAKKE COCTAaBUTh IMCbMEHHBIE OTBETHI HA BCE BOIPOCH], BBIHECEHHBIE HA DK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-3.1, OIIK-3.2 KontponbHas padota 1 o reme
"BBenenne B MaTeMaTH4ueCcKuii ananus"
OIIK-3.1, OIIK-3.2 KontponbHas padota 2 1o Teme
2 "[IpousBoaHast (GYHKIIUU OJTHOTO
HE3aBUCHUMOTO0 apryMenTa. [Ipunoxenus
MIPOU3BOTHOM "
OIIK-3.1, OIIK-3.2 Konnoksuym 1 no temam "BBenenue B
2 MareMaruuyeckuit ananus", "[IpousBoaHas
(GYHKIIMM OJJHOTO HE3aBHCUMOTO
aprymenra. [Ipunoxenus nponzsogHon"”
2 OIIK-3.1, OIIK-3.2 KonTponbnas pabora 3 o Teme
"Heonpenenennplii uurerpan’”
2 OIIK-3.1, OIIK-3.2 KonTponbnas pabora 4 1o teme
"OnpenenéHuplii nHTErpa”
2 OIIK-3.1, OIIK-3.2 KonTpomnbnas pabora 5 o teme
"@OyYHKIIUU HECKOJBKHUX EPEMEHHBIX "
OIIK-3.1, OIIK-3.2 KomnokBuym 2 no remam
2 "Heonpenenennslii nHTErpa”,
"Onpenenéunplii unTerpan”, "OyHkuun
HECKOJIbKUX MEePEeMEHHBIX "
2 OIIK-3.1, OIIK-3.2 Bompockr k sx3ameny NeNe 1-63
2 OIIK-3.1, OIIK-3.2 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KourpoJasHas padora 1 no reme "BBenenue B MareMaTudeckuii anaaus"

(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsbl 3a]aHU

Bapmuanr 1

1. Ioctpouts rpaduk GyHKIMU Y = X|X —1|

2. ITocTpouTh KPUBYIO I =1+ COS2¢

1

3. UccrenoBars Ha HEMPEPHIBHOCTh QYHKIMIO ) = 27

4. Beraucnute npeaen lim -
x>0 XSin2X

X—>00

3x+1

5x+2
5. Beraucnure npenen lim (3)( _ Zj

Bapuanr 2

1. IToctpouTts rpaduk GyHkuuu ) = x* + |X|

COS X — COS 2X




2. IlocTpouTh KPUBYIO I =1+ COS2¢

1
3. MccnenoBars Ha HENPEPBIBHOCTL GyHKIHID ) =2 **°

. COS X —C0S3X
4. Beruucaure npenen lim ——m———
x=0 11— cos5x

ax+1\""
5. Beraucnure npenen lim
xon| 4x —1

Bapuanr 3

1. Tloctpouts rpaduk GyHKIUU Y = x|X| +1
2. IlocTpouTh KPUBYIO I =1—Sin 2¢

2
3. UccrenoBars Ha HEMPEPHIBHOCT QYHKIHIO ) =€ **3

4B im sin 3x
. DBIYUCIIUTC npe):[en T
0JX+9-3

X—>

2x+3
5. Beruucnure npenen lim SX+2
x—=| 5x -1

Bapuanr 4

X
1. IToctpouTts rpaduk GyHKIUU Y = g
X

2. ITocTpouTh KPUBYIO I = 2 + sin 2¢

2
2
3. UccnenoBath Ha HEMPEPBIBHOCTh PyHKIHIO ) = 3% 3

4.B lim N 7X
. BIYUCIIUTEC HpeI[eJI - —
=07 _Jx+49

4x
5. Beruucnure npenen lim ox+3
x—=| 6X —1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabora 1 BBINONHSETCS CTYyJEHTaMH Ha NPAKTUYECKOM 3aHATHH 6, Ha
BBITMIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENSIMH HMH(OpMayu (KOHCIIEKTAaMH JIEKIIUH M MPAKTUYECKUX
3aHATUN, CHPABOYHBIMU MaTepUalaMy, Yy4yeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkn:

KontponpHast pabota COIepXUT S5 3aaHni, KaKJI0€ 3a/1aHue OIleHUBaeTcs B 2 Oaia.

2 Oamna BBICTaBISIETCS CTYACHTY, €CIM 3a/JlaHHE BBIIOJIHEHO B TMIOJHOM 00BEME,
MIPOCIICKUBACTCA YETKOE YCBOCHUE CTYJIEHTOM MaTepuajia MOAYJIsS; TOJIHbIC, pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIE BOIIPOCHI;

1,75 Ganta BeICTaBIIsICTCS CTYACHTY, €CIIH 3aJjaHue BBIOJIHEHO B 00béMe oT 80 % u BhIIIIE;

1,5 6ana BeICTaBIISCTCS CTYICHTY, €CIIM 33aJ]aHKE BBITOTHEHO B 00b&Me oT 70 % 10 79 %

1,25 Gamnta BeICTaBIIsICTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJHEHO B 00béMe oT 60 % 1o 69 %



1 Gann BeICTaBIISIETCS CTYEHTY, €CIIM 33JaHHe BHIMOIHEHO B 00bEMe oT 50 % 1o 59 %
0,75 Gamna BeICTABISIETCS CTYJICHTY, €CIIM 3aJ1aHuEe BBITTOTHEHO B 00BbEMe oT 40 % 10 49 %
0,5 6amta BeICTABIIICTCS CTYJCHTY, €CITU 3aaHue BBIOIHEHO B 00béMe oT 30 % mo 39 %;
0,25 6amna BeICTABISIETCS CTYJIEHTY, €CIIM 3aJIaHuEe BBITTOTHEHO B 00bEMe oT 20 % 10 29 %
0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a1aHKe BHIOTHEHO B 006EMe Meree 20 %.

7.2.2. KonTpoJjbHas padora 2 o reme "'[IponsBoaHas GVHKIUHA 0JTHOT0 HE3ABHCHMOI'0

aprymenTa. Ilpuio:xeHusi npou3BoHOIM "
(HaumeHo8aHUe OYEHOUHO20 CPeOCmaa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1
Haiitu nepByto Mpou3BOAHYIO OT CIAEAYIOIUX (DYHKIIHIMA:

1) y= 2x +1+x+x2_
1-x* 1-x+x*'
2) y = x%sin X + 2x-€0s? X — 2sin X;

3) y = sin 2x- ctgg - COSX;

1
y arctg?/x |
5)y =3x%-Inx—x3
6)y = (x> +2x +2)*-e 2%
7)y = (cos x)*"X;

X241

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

4)

y:0032 t.

10) x —y = arcsin x — arcsin y;

Bapuanr 2
Haiitu nepByto Npou3BOAHYIO OT CIAEAYIOIUX (DYHKIIHIMA:

1) y:\/x+\/§+§/§;

4

2) Y=,

)Y 3+4cosx

_ gx.,

3) y_s\/F1
1—x?

4 y=—""—;
arccos X

5)y = log® x*

6) yzl_esin23x X
7) y=(sin x)***,
8) y=(1+x)"™
X =arcsin t;
9) ;
y =+1-t*;

10) x2 —xy+y*=1.

Bapuanr 3



Haiitu nepByro npou3BOAHYIO OT CIEAYIOMUX (DYHKITHIA:

1) y=(i_—x;)—x\/m;

2) y:%sin3\/;—§\/sin5x :
3) y = sin(cos?(tg x3));

. X
4 = _[1—arcsin —;
)y ,/ 4

5

X

5 y=In ;

)y X°+2
3X'X3

6) y= :

)Y X+1

7 y=(nx)*;

8) y=(ctg x)*"*; u

9) X = ctg(2e‘) _
y=Intge'.
10) cos(xy) = ay;

Bapuanr 4
Haiitu nepByro Npou3BOAHYIO OT CIAEAYIOIUX (DYHKIHIA:

1
1) y=—212 13345
Y N2+ x?
2) y = (3 - 2sin x)*;
tgXx —Ctgx .
3 = = —
)y 5 Jx

4) y=arcsin®~1-x*;
5) y = In sin?(3+x);
5

6)y=5In5- > :
)Y c

7) y:(1+X2)arccos x;
8) y=(1+x) %

9) X = In(1+t2) _
y =t —arctgt.’
10) X2In(y?+1)=y; 1) 2y =—1+x%y?

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabota 2 BBIOJTHSETCS CTYACHTAMH Ha MpPAaKTUYeCKOM 3aHATHH 14, Ha
BBITIOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipy BHIMOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT
M0JIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(OpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH MOCOOUSMU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonTponbnas pabota cogepxut 10 3amanuii, kaxmoe 3a1anue omneHuBaercs B 1,5 6amna.

1,5 OGamma BBICTaBISETCS CTYACHTY, €CJIM 3aJlaHWE BBHITIOJIHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOYJs; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MOCTaBJICHHbIE BOIIPOCHI;



1,25 Gasna BeICTaBIsETCA CTYACHTY, €CIIU 33/1aHUE BHINIOJIHEHO B 00bEMe oT 80 % u BhIlIIE;
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe OT 65 % 1o 79 %
0,75 Gayna BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHNE BHIMTOTHEHO B 00BEMe oT 50 % 10 64 %,
0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3alaHUE BHIMOJIHEHO B 00BEME oT 35 % 110 49 %
0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMTOIHEHO B 00BEMe oT 20 % 10 34 %
(0 6ayI0B BBICTABIIACTCS CTYJEHTY, €CJIU 3aJlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.3. KoutpoJbHas padora 3 no teme '"HeonpeeneHHblii mHTErpaJt’
(HaumenosaHue OYEeHOUHO20 cpedCcmsa)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1

Haiitu HCONPCACICHHBIC NHTCIPAJIbI
f cosx dx

sin32x
2. [e ™™ dx

3. f -dx

x sinZlnx
3%dx

4.f
32%41

5 f x dx

) \/5+4xx—x2
6. [ x%In= dx
2

2dx
7 =
g_fd_x

6+cosx

9. s——

10.f

(x+3)2 5
x3-2x2+3x-3
—dx
x4+3x2
Bapuanr 2
Haiitn HeomnpeaeleHHbIE UHTETPaIbl
x? dx
1
5+x3
2. [ x cos(x? + 1dx
cosx dx
3./ et
1+ sin

4. f dx

x cos?Inx

f x dx
" ox2-6x+10
X
6. | arctg= dx
Jarctg?
7 Vx2-9
J——
dx
8. [— &
5+2sinx+3cosx

9 fw/4x—3 dx
Y Vax=3-6

x3+45
x*+5x2

10. [ —=dx

Bapuanr 3
Haiitu HeomnpeaeleHHbIe UHTETPalbl
1 f e*dx
" Va—e2x
2. [ x sinx?dx



3

3. [ x25*
x5dx
4 e
5 f x dx
Y VxZ46x+1
6. [ x*Indx dx

x%dx
7 o

8_f dx

5cosx+2sinx
f ?x—ldx
" oovx=1-8%(x-1)3

—x3-2x+2

10. | ————dx

x*+2x2

Bapuanr 4
Haiitu HeonpeeneHHbIE HHTETPAJIbI

x dx
L e

3=
Z.f%mxdx

3 J~cosV§dx
) Vx
f 2xdx
" sin22x

x dx
“fx224x+5
6. [ ——

sin?3x
V9—x2
7. ——dx
dx
8. | ——
J~3—2cosx
9~fV5x+2dx
" 3—/5x+2
x343x245

10. [ 22222y

x*+5x2

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA
KonTponbHast pabora 3 BhINONHSAETCA CTyJIEHTAaMH Ha NpakThuyeckoMm 3aHsatuu 20, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 4aca. [Ipu BHINOIHEHNH KOHTPOJIbHOM pabOThI CTYAEHTHI MOTYT
M0JIb30BAThCA OyMa)KHbIMU HOCHUTENSIMU HHGpOpManuu (KOHCTIEKTAMHM JIEKUUH W MPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUaliaMu, Yy4eOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxaoe 3a1aHnue oleHuBaercs B 1,5 6amna.

1,5 OGamma BBICTaBISETCS CTYIACHTY, €CIM 3a/JlaHWE BBIMIOJIHEHO B TOJHOM 00BEME,
MPOCIIEKMUBACTCS YETKOE YCBOEHUE CTYICHTOM MarepHalia MOIyJsl; MOJHbIE, Pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,25 Gaina BeICTaBIsIeTCA CTYACHTY, €CIIU 33/1aHUE BHIOJIHEHO B 00bEMe 0T 80 % u BbIIIIE;

1 Gasut BBICTABISIETCS CTYJICHTY, €CJIH 3aJIaHUe BBIMTOITHEHO B 00BEMeE oT 65 % 10 79 %

0,75 Ganna BeICTaBISETCS CTYACHTY, €CIH 3a/IaHUe BHIMOIHEHO B 00BEMe oT 50 % 10 64 %;

0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3alaHUE BHIMOIHEHO B 00BEME oT 35 % 10 49 %

0,25 Ganna BBICTABIISICTCS CTYJCHTY, €CIIM 3aJ]aHKe BBITOJHEHO B 00bEéMe oT 20 % 10 34 %

(0 6amIOB BBICTABIIACTCS CTYJCHTY, €CIIU 3aJIlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.

7.2.4. KouTpoJabHas padora 4 no teme ""OnpeneJéHHbIi nuTerpas’




(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a]aHU

Bapmuanr 1

1. BeruucnuTh miomaas GUrypsl, orpaHuueHHON rpadukaMu GyHKIun Yy =+/X—2 , x=6.

2. Berurcauth UIMHy Ayrd KpuBoi r=3sing, 0<op</3.

3. Berunciuth 00b6EM Tea, 00pa30BaHHOTO BpalieHueM (UTYphI, OTpaHUYCHHON TpadukaMu
Gynkmii y=3sinX, y=sin X Bokpyr ocu OX.

4., HalTH CTaTHCTHYECKUH MOMEHT OJHOPOIHON IacTuHKH (po=1), oOrpaHuYeHHON

_ |x=3cost
rpadukamMu QyHKIHI y=2sint’ y=0 otHOCHUTENBHO Ocu OX.

5. UeMy paBeH myTb, IPONUICHHBIA TOYKOM, MBHXKYIIEHCS MPSMOIMHEHHO CO CKOPOCTBHIO
V(t)= N1+ 2t (m/c), 3a iepBbie 5 CEKyH/I.

Bapuanr 2
x =~/2cost, y =2

y=242sint(y>2)

1. Beruucnuts miomaab GUrypsl, orpaHuueHHOM rpadukamu pyHKIHUN

2. BBIUMCIUTD AJTHUHY OyTH KPUBO# F=2C0S¢p, 0<@p< 4.

3. Beruncinuth 00bEM Tena, 00pa3oBaHHOTO BpallleHHEeM (DUTYpBI, OTPaHUYEHHOHN rpadukamMu
(GyHKIMI Y=COS X, y=C0S X Bokpyr ocu OX.

4. HaiitTh CcTaTUCTMYECKUH MOMEHT OIHOPOJHOW TIAacTUHKU (p=1), orpaHudYeHHON
rpadukamu Gynkuuii y=In x, y=2In X otHOCHTENBHO OCH OX

5. Teno aBMXETCS MPSAMOJIMHEHHO CO CKOPOCTBIO v(t)=te‘3‘ m/c. HaliTu yTbh, NpOHAeHHBIN
TEJIOM 3a MepBbIe 3 CEKyH/IbI.

Bapuanr 3
1. Beraucnuts momasns GUTYpEI, OrpaHHueHHO# rpadukamu Gyrkmmii y=(x-2)%, y=4x-8.
3¢
. e V4 V4
2. Beraucuth auHy 1yrd KpuBod F=3e 4, — 5 <p< 5

3. Boraucnuth 066EM Tena, OrpaHHYEHHOTO TIOBEPXHOCTAMHU Z=X>+4y?, 7=2.
4. HailTu CTaTUCTUYECKH MOMEHT OJHOPOAHOW TMIacTHMHKU (p=1), orpaHuYeHHON

rpadukamu GyHKumit y = X+/9— x> , y=0, (0<x<3).
5. OnpenenuTh AaBICHUE BOJBI Ha BEPTUKAIBHBINA MPSIMOYTOJIBHBIN MITI03 C OCHOBaHHEM 10.m
Y BBICOTOU 6. ONIPEJENNUTh TAKXKE IABJICHUE Ha HUYKHIOKO MOJIOBUHY IILTI03a.

Bapmuanr 4

1. Beruncnaute miomaab (Urypsl, orpaHu4eHHON TrpapukamMu QyHKIHHA Y = x79—x | y=0,
(0<x<3).

2. Beraucnuth AnuHY Oyrd KpuBoi r=1-sing, —% << %

3. Beruncnants 00b€M Tena, 00pa30BaHHOTO BpalleHUEM (PUTYpbl, OTpaHUYEeHHON rpadukamu
dyHKIMit y=- X?+5x, y=0 Bokpyr ocu OX.

4. HailTu CTaTUCTUYECKMM MOMEHT OJHOPOAHOW IIAacTHMHKU (po=1), oOrpaHu4eHHON
2 2

y

rpadukamMu QyHKIHMA ry +XT =1, 0=x<2, 0<y<3 otHOCcuTenbHO ocu OX.



5. Beruuciauth paboTy, KOTOPYIO HEOOXOIUMO 3aTpPaTUTh, YTOOBI BBIKAYaTh BOIY W3 KOTJIA
nosrychepudeckor hopmbl, umeroriero paguyc R=10.u.

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHS
KonrponbHast pabora 4 BBINOJIHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHH 26, Ha
BBINIOJIHEHUE paboThl OTBOAMTCS 2 4aca. [Ipu BeIOIHEHNH KOHTPOJIBHOW PabOThl CTYACHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMH HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Y4YeOHMKaMH, Y4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun omenkn:

KonTponbHas padoTa COASpKUT 5 3aaHMid, KaXKI0€ 3aaHie OIICHUBACTCs B 2 Oasuia.

2 Oamra BBICTABISICTCS CTYACHTY, €CIIM 3a/JlaHUe BBINIOJHEHO B TOJHOM 00BEME,
MPOCIICKUBACTCS YETKOE YCBOCHUE CTYIIEHTOM MaTepuaia MOJYJIsl; TIOJHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,75 Ganna BbICTaBISE€TCA CTYEHTY, €CIIM 3aJJaHUE BBINOJIHEHO B 00bEMe 0T 80 % u BblIIIIE;

1,5 Gayma BBICTaBISCTCS CTY/ACHTY, €CIIH 3a/IaHUe BHIMTOTHEHO B 00BEMe oT 70 % 10 79 %

1,25 Ganna BhICTaBISETCA CTYEHTY, €CIIM 3aJJaHUE BBIIIOJIHEHO B 00bEMe 0T 60 % 110 69 %

1 Gan BeICTaBIISICTCS CTYIEHTY, €CIIH 33JJaHHE BHIOIHEHO B 00BbEMe oT 50 % mo 59 %

0,75 Ganna BrICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 40 % 10 49 %

0,5 6ayuta BEICTABIIICTCS CTYJCHTY, €CIIM 3aJjaHue BBITOJIHEHO B 00béMe oT 30 % mo 39 %;

0,25 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BHIMOIHEHO B 00BEMe oT 20 % 10 29 %

0 GayTOB BBICTABJISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOTHEHO B 00BEMe Meree 20 %.

7.2.5. KonTpoJabHuas padora 5 mo reme ""OYHKINH HECKOJILKHX MEePEeMEHHLIX "'
(naumenosanue oyeHoUHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapmuanr 1

1.Haiitu % st GYHKIHIL: Z =+/2Xy+ Yy’ +5
X

2.Haiitu % nns Gynkuuit: z = Cos’ (X2 + yz)

o%x
3. Haiitu v st pyskun Z =In (3y2 +2X).
X
. 01 01 .
4. Haiitn x U — ans QyHKUIUM arcsin xyz+2x—-3y+4z=0.
X y
o dZ _ X2+y2 i 2 _ 2
5. Haiitn m st yakuun £ = € , TAe X=sIn“t, y=cos-t.
d dz X
6. Haiitu d_)z( u d_y it GyHKIMU Z = uv? +u2v3, roe U=+/XY V—y .

7. BBI4HCINTS IPHOIMKEHHO ¢ TTOMOIIEI0 quddepennuana Brpakenne /8,94 - (1,02)%1.

8. Hamwmcath ypaBHEHHE KacaTeIbHOW IJIOCKOCTH W HOPMAld K TOBEPXHOCTH
2 2 2
X yA
—+y—+—:1 B TOUKE MO(O; 0; 3).
4 4 9

9. HaiiTu 3kcTpeMyMbl QYHKIUU Z = % X+ % y2—4x+Yy.



y
10. Hatitn % it QyHKUMN: Z = XeX
X

Bapuanr 2
1.Hatitu % Ut QyHKIMN: Z = w/3X2y+ y+1
X

2.Haiitn % st QyHKIUAK: Z = Sinz(x2 + yz)

3
X
v it Gpyaknun Z = In (5X+ yz).

3. Hatitn

4. Haiitn 2—2 " 2—2 uist QYHKIME arccosXyz—2x° +2y—3z2=0.
X y

2 2 .
5. Haiitu % st GyHKn 2 = IN(X“ +Y°), rne x=sin%, y=C0s2t.
d dz
6. Haiitu d_)z( u @y 1 yHKIMU Z = ulvZ +udv3 e U=InXx, v=In(2x+3y).

7. BeIYMCIUTh IPHOIMKEHHO ¢ TOMOIIBI0 auddepeniinana BeipakeHue + 4,04 -(1,01)%%.

8. Hammcarts YpaBHCHHC KacaTeJIbHOM IUIOCKOCTH U HOpMaJIM K IOBCPXHOCTHU
X2 2 2

X Y 4% 1 prouxe M,(0;0;2).
9 9 4

9. Haittu skcTpeMyMbl GyHkimn Z = X° +12y° —12x—48y + 64,

y
10. Haiitu % Ut QYHKIUNA: Z = XeX
X

Bapuanr 3

1.Haiitu %Z( st QYHKIHIL: Z = 1/4XYy" — X+ 2

OX X
2.Hatitm — s kit z = Cos? —
& dyn >

y
Jx+2y

0°x
3. Haiitu o Ui QYHKIMK Z =€

4. Haiitn Z—Z u S—Z nns pysknun z° +2y* —3x—arctgxyz=0.
X

5. Hatitn % 1t QYHKIIAA  Z = 3\/X2 + y2 . TIIe X=sint, y=C052t.
dz

d
6. Haiitu d_)z( u &y st pyHKIUH z=u? +u V%, rge U=1gX v =ctgxy.

7. Beraucnuth npuOIMKEHHO ¢ MOMOIIBI0 T depeHIraia BEIpaxKeHue /3,98 -(1,03)*%8

8. Hammcath ypaBHEHHE KacaTeIbHOW IUIOCKOCTH W HOPMAd K  TOBEPXHOCTH
2 2 2
X YA
—+y—+—=1 B TOUKE I\/IO(O; 3; 0).
4 9 4

9. Haiftu skcTpeMyMbl yHKIMH Z =2X° +3y* —6X+12y +52.

x+y?

Z
10. Haiitu Z— utst pyHKIWMiE: Z = X%e
X



Bapmuanr 4

1. Haiitn % nns GyHKumit: Z =4/5x*y° +y -8
X

2.Haiitn % nns ynknmii: z = Cos? y

2X
3

PV IS QYHKIMU 7 =V,
X

3. Hatitn

4. Haiitu 2—2 u S—Z mns pynkuuu arcctgxyz—3x* —y?+2z=0,
X y

5. Haiitn % U1l QYHKIUKA  Z = sin(x? + y2), rme X=sin4t, y:COSZt.
dz dz 2
6. Haittu ol d_y st Gyakoun  Z =u?v +u Vz,me u=ev .V =e*
4,01
7. Boruucinuth IpuOIMKEHHO C ITIOMOIIBI0 JuddepeHiinana BrIpaKeHue .
p 11 i (bq) PCHII P (L92)2 +(3,08)2
8. Hamucate ypaBHeHHME KacaTelbHOM IUIOCKOCTH W HOPMald K IOBEPXHOCTHU
2 2 2

X—+y—+z—=1 B TOUKE MO(O; 2 O).
9 4 4

3 67

9. HaiiT 5KCTpeMyMbl GyHKIMH 7 =—2X° + % y® +12x -4y — 3

10. Haittu % it GyHKIUR: Z = (X2 + yz)ln (X2 + yz)

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabora 2 BBINIOJHIETCS CTyACHTAMH Ha TpakTudeckoMm 3aHstuu 30, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 4aca. [Ipu BBINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
M0JIb30BAaThCs OyMaXXHbIMU HOCHUTENSIMU HH(poOpManuu (KOHCIIEKTaMM JIEKUHUH W TPAKTHUECKUX
3aHATUH, CHOPAaBOYHBIMH MaTepualaMH, Y4YeOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

Kontponbnas pabota cogepxut 10 3ananuit, kaxaoe 3a1aHue olleHuBaeTcs B 1 Gam.

1 Oamnm BBICTaBISICTCS CTYACHTY, €CIM 3aJaHWE BBIIOJIHEHO B IIOJHOM OOBEME,
IPOCIIEKUBACTCS YETKOE YCBOCHUE CTYIEHTOM MaTepHaja MOJYJs; MOJHbIEe, pa3BEPHYThHIE OTBETHI
Ha BCE TIOCTABIICHHBIE BOITPOCHI,

0,75 Ganna BBICTABIISIETCS CTYJICHTY, €CIIM 3aJlaHKe BBITOJIHEHO B 00bEMe oT 80 % u BhIIIIE;

0,5 6ayuta BEICTABIIIETCS CTYJCHTY, €CITH 3aJJaHKe BBITIOJHEHO B 00B&éMe oT 50 % 10 79 %

0,25 Ganna BBICTaBIISIETCS CTYCHTY, €CIIM 3aJjaHKe BBIOJHEHO B 00bEMe oT 20 % 110 49 %

0 GayTOB BBICTABJISACTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe MeHee 20 %.

7.2.6. KomiokBuymM 1 mno Temam '"BBegeHue B MareMaTHYecKHMil aHAJu3'"',

"TIpousBoaHass GyHKIUU OJHOT0 He3aBHCUMOIo aprymenTta. Ilpujioskenust npou3BoaHo"
(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

TunoBble npuMepbI 3aJaHNI

BapuanTt 1
1. CriocoOw1 3aanus GyHKIUH, TOCTOMHCTBA M HEJJOCTATKH.
2. Chopmynupyiite onpeneneHns OJHOCTOPOHHUX TPenesoB YHKIIHH



3. Hanmuiure SKBUBasICHTHBIC (QYHKIMH JUisi QYHKIMIA SiN X, COS X, tg X, arcsin X, arctg X mpu
X—0.

4. Cymecrsyrot qu (3-0) u f(3+0), ecnu f= | 3-X |/(3-X)? CymectByet s npeaen f(x) npu
X—3?

5. Jaiite onpeneneHre 6€CKOHEYHO Majol (GyHKUIUU Mpu X—a, X—oo. [IpuBeaure npumeps
TakuX PyHKITUH

6. 'eoMeTpuyecKuii CMBICI TPOU3BOAHON (DYHKIIHH.

7. Ilpon3BoaHas Npou3BeACHUS IBYX (DyHKIHUH.

8. Tabnuna nudpepeHasoB OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIA.

9. [IpousBoaHbIe BEICIINX MOPSAKOB. [Ipumepsr.

10. Yto Ttakoe Touka MakcuMyma GyHKIIUH. KakoBbI HEOOXOIMMBIC YCIOBHS CYIIIECTBOBAHUS
MaKcuMyMma

Bapuanr 2

1. Chopmynupyiite onpeneneHus npenena GyHKIUNA B TOUKE.

2. Kakue TouKky Ha3bIBAIOTCS TOUKaMH pa3pbiBa (PyHKIUU.

3. Yto takoe ¢pynkuus. [Ipumep.

4. Kakue ¢pyHKIMHM Ha3bIBAIOTCS AIIEMEHTAPHBIMU?

5. Jaiite onpeneneHne 6ECKOHEYHO Majlol GyHKIUU mpu X—a, X—oo. [IpuBeaure npumeps
TakuX (YHKIIHH.

6. [TponsBoHast GyHKIMH 3aIaHHON IMTApaMETPUICCKH.

7. Teopemsl Jlarpanxa.

8. [IpaBuna Jlomurans packpbITHs HeonpeaeeHHocTel (oo/0). ITpumep.

9. ®opmyna Maxknopena s Gyukuuu f(X). [Mpumep s dyHkiwii €°.

10. ITonstue BorHyrocTH Trpaduka ¢yHKIMM B Touke. HeobOXxoaumble M JOCTaTOUHBIE
yCIIOBHS BOTHYTOCTH

Bapuant 3

1. OcHOBHBIE 37IeMeHTapHble (YHKIUU U UX TPaUKH.

2. CniocoOwI 3a1aHust QYHKIMH, IOCTOMHCTBA U HETOCTATKH.

3. Hamuiute S5KBUBaJICHTHBIE GYHKIMH 111 GYHKIHIA SiN X, COS X, tg X, arcsin X, arctg X mpu
X—0

4. 3anumure 1 n 2 3ameuarenbHble npeaensl. [Ipeaensl ¢ KakMMK TUIIAMU HEOTIPEAETIEHHOCTH
MO’KHO BBIYMCIIUTB C UX TIOMOIIIbIO?

5. CpoiicTBa pyHKIUH, HENPEPHIBHBIX B 3aMKHYTOM HMHTEpBaJIe

6. Jlate omnpeneiieHre MpON3BOAHON (YHKITUH.

7. IlpousBoHast yactHoro ABYX (pyHkiwmii. [Tpumep.

8. Tabmu1a MPON3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIUH.

9. Uro Takoe nudpdepenuuan GpyHKIUU.

10. HeoOxonuMmBbIe U TOCTATOYHBIE YCIoBHS yObiBaHUs AuddepeHnnpyemMoi GyHKInu

Bapuanr 4

1. Yto Takoe BeNIWYMHA, U KAKOH OHA MOXKET OBITH?

2. Chopmynupyiite onpeneneHns OJHOCTOPOHHUX TPeaesoB (yHKIIMH

3. Kakue TOukM Ha3bIBalOTCS TOUKAMM pa3pbiBa (QYHKIIMU

4. HazoBure BO3MOXHBIE Ciy4al BBIYHMCIEHUS TPEIEIIOB MOKa3aTebHO-CTETIEHHbIX
¢ynkuuit. [IpuBenute npuMeps! 3-X THUIIOB HEONPEACAEHHOCTEH IS TaKUX (PYHKITHI

5. ChopmymnupyiiTe onpeneraecHue HeMPepbIBHOCTH (GYHKITUU B TOUKE

6. IIpou3BogHBIE BHICIINX MOPSAIKOB (DYHKIIMI 33 JaHHBIX TApAMETPHUECKH.

7. Packpeitue Heonpenenernocteii (0°). [Tpumepsr.

8. Touku neperuba rpaduka GyHKIUU. Y CIOBHE CYILIECTBOBAHUS TOUEK repernoda



9. uddepeniuan 2-oro nopsaka f(X), kak ero HaiTH
10. Packpeitue HeonpeneneHnoctei (co°). ITpumep

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

KomnokBuym 1 mpoBoauTCs Ha IPaKTUUECKOM 3aHATUU 15 B BUE€ MMCbMEHHOM paboThl, Ha
BBINOJIHEHHE PaboThl OTBOAMTCA 2 4aca. Ha KOJJIOKBHMyME CTYIEHTHI HE MOTYT I0JIb30BaThCS
KaKMMHU-JINOO HOCHUTEIIMH HHGOpManyu (KOHCHEKTaMU JIEKIUH W MPaKTHYECKUX 3aHATHH,
CIPAaBOYHBIMU MaTepuaslaMH, Y4eOHMKaMM, Y4eOHO-METOAMYECKHMMH IOCOOHIMM),

3aMpenieHo NoIb30BaThCsl MOOMIBHBIMU YCTPONCTBAMU U T/ KETaMU.

Kputepun omneHku:
KoHntponbnas padota conepxxkut 10 3aganuii, kaxxaoe 3aianue onenrupaercs B 1,5 Oana.

1,5 Oamra BBICTABISETCS CTYISHTY, €CIM 3aJaHUE BBHINOJHEHO B IMOJHOM 00BEME,
MPOCIICKUBACTCS] YETKOE YCBOCHUE CTYIIEHTOM MaTepuana MOJYJIs; MMOJIHbIC, pa3BEPHYTHIE OTBETHI

Ha BCC IIOCTABJICHHBIC BOIIPOCHI,

1,25 Ganna BBICTaBISIETCS CTYIECHTY, €CIIM 33JJaHUE BBINMOIHEHO B 00bEMe 0T 80 % u BbIlIE;
1 Gan BeICTaBIISICTCS CTYIEHTY, €CIIH 33JJaHHE BBIIOJIHEHO B 00bEMe OT 65 % 1o 79 %
0,75 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BEMe 0T 50 % 10 64 %;
0,5 6asuta BeICTABIIICTCS CTYJCHTY, €CITM 3aJJaHKE BBITIOJIHEHO B 00b&Me oT 35 % 10 49 %
0,25 Ganna BICTaBISETCS CTYACHTY, €CIIH 3a/1aHKe BhIMOIHEHO B 00BEMe oT 20 % 10 34 %
0 GayuTOB BBICTABJISCTCS CTYACHTY, €CIIH 3a/IaHKe BHIMIOIHEHO B 00BEMe MeHee 20 %.

7.2.7. Kosaoksuym 2 nmo temam ''HeonpeneaéHublii umaTterpat’’, ""OnpenejéHHbII

a TaKXeE

uaTerpaa’’, ""OyHKINH HECKOJbKHX NePEeMEHHbIX "

BOooo~NoGR~WDNE

=

Hw

NGO

(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
UYro Ha3bIBAIOT MHTErpaIbHON cymMMon GyHkimu f(X), 3amanHoii Ha oTpeske [a,b]?
CBolicTBa ONpeAEIeHHOr0 HHTErpaia
Kax BBIYMCIIATE ONIpEeeIEHHBIN HHTETPal
Beruucnenue miomazei miockux Guryp B IpsMOYTOJIbHBIX KOOpJIUHATaX
Brrunciienue miomaamn ceKTopa B MOJSIPHONM CUCTEME KOOPANHAT
Jatp onpenenenue GpyHKIUN IBYX nepeMeHHBbIX. [Ipumepbl
Kak HaxonT 4acTHbIe IPOU3BOIHbIE (PYHKIIMN HECKOJIBKHUX NEepeMeHHbIX. [Ipumep.
YTo Ha3bIBAIOT TOUYKOM MakCUMyMa (PYHKIIMU HECKOJIBKMX TEPEMEHHBIX
KacarenbHast ma0CcKOCTh U HOpMaJib K MOBEPXHOCTH

0. locraTouHble YCIOBUS CYIIECTBOBAHUS MaKCUMyMa (DYHKIIMH JBYX IT€PEMEHHBIX B

CTallMOHAPHOW TOYKE

Bapuant 2
Kak cocraBuTh HHTETpaibHYIO cymmy it ¢pyHkiuu f(X). [Tpumep
®dopmyna Herotona-JIeiOHMIa 17151 BEIYMCICHUSI OTIPEACIICHHOTO0 HHTETPalla U YCIIOBUE €€
HCIIOJIb30BaHUS
Brruncnenne oobema Tena 1o mionaasaM MoNepeyHbIX CeUeHU!
HecoGcTBeHHbIE HHTETpabl ¢ 0ECKOHEYHBIMH MpeenaMu. Kakue u3 HuX Ha3bIBaloOT
CXOIAIIMMHUCS, Kakue pacxoasmumucs? [Iprumepst
3ameHa NepeMEHHHOM B ONPEEIICHHOM UHTETpaie
Hate onpenencHue GyHKIIUHA TPEX MepeMeHHbIX. [IpuMepsr
Uto Ha3pIBaC€TCSA YACTHBIM MpHUpaIieHneM (GyHKIIMH HECKOIbKUX MePEMEHHBIX
UTo Ha3bpIBaIOT TOUKOW MUHUMYMAa (DYHKLIUU HECKOJIBKUX MEPEMEHHBIX



9. JlocTaTouHbIE yCIOBUS CYIIECTBOBAHUS MUHUMYyMa (DYHKIIMH JBYX IT€PEMEHHBIX B
CTallMOHAPHOM TOYKE
10. YacTHbIe TPOU3BOAHBIC OT CJIIOKHOM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX

z=f(u,v) creu=u(x,y) ; v=v(x,y)

Bapuant 3
KakoB reoMeTpu4ecKuii CMbICI ONPENEIEHHOTO NHTErpana’?
[To kakoit popmyIie BEIYUCISIOT ONpPEaeICHHBII HHTETpall
Kak BbIUMCINTG MII0LIA/(b TNIOCKON (PUIYpBI C IOMOLIBIO OIIPEEIEHHOI0 MHTerpaia?
CBoiiCTBa ONIPENIEIIEHHOTO UHTErpaa
Beruucnenue o0bema Tela BpalleHus ¢ OMOIIBIO ONPEAEICHHOT0 HHTerpasa
Hatp onpenenenue GyHKIuM N mepeMeHHbIX. [IpruMepsl
Yo Ha3pIBaE€TCS YACTHOM MPOU3BOJHON (PYHKIIUH HECKOJIBKUX MTEPEMEHHBIX
KakoBbI HEOOXOAMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAaKCUMyMa M MUHUMYMa (YHKIIUU
HECKOJIBKUX NIEPEMEHHBIX
YacTHble IPOU3BOIHBIE OT CJI0KHON (PYHKIIMM HECKOJIBKUX ITEPEMEHHBIX

z="f(xy), tae x=x(t); y=y(t)
10. locraTouHble YCIOBUS CYLIECTBOBAHUS 3KCTpeMyMa (DyHKIMH JBYX IEPEMEHHBIX B
CTallMOHAPHOU TOYKE

N wNE

©

Bapuanr 4

1. [artb onpeneneHue onpeaeieHHOro HHTerpaia

2. Kak BpranciuTh 00beM Tesa, €CIIM H3BECTHHI IJIOMIAIN €T0 TOMEPEYHBIX CeUCHHUH
IUIOCKOCTSIMU, MEePIEeHAUKYIApHbIMU ocu OZ

3. ®opmyna Herotona-JIeliOHUITA ISl BEIYUCIICHUS ONPEACIICHHOTO0 HHTETpaia U yCIOBHE €
MCIIOJIb30BaHUs

4. HecoOcTBeHHBIE MHTETPAJIBI OT PYHKIIMU UMEIOLIEH pa3peiB 2010 pona. Kakue nHTerpaibl

Ha3bIBAIOTCS CXOASAIINMUCS, KAKHE PACXOAAIIUMUCS

Kak BpIUHCIUTH TUIOMIA/Ib CEKTOPA B MOJISPHOM CUCTEME KOOPAHHAT

Yo Ha3bIBaIOT 00IACTHIO ONpeesIeHUs] (PYHKIIUN HECKOJIBKUX MePEMEHHBIX

Urto Ha3bIBAIOT MOJHBIM IPHUpAIICHUEM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX

B kakux Toukax QpyHKIUS HECKOJIBKHUX IEPEMEHHBIX MOKET UMETh 3KCTPEMYMBbI

YacTHble MPOU3BOAHBIE OT PYHKIIMHM HECKOJIBKUX NTEPEMEHHBIX, 3alaHHON HESIBHO

10. JlocraTo4HbIe YCIOBHSI OTCYTCTBUS SKCTpEMyMa (PYHKILIMH JIBYX MEPEMEHHBIX B
CTallMOHAPHON TOYKE

©o~No O

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonnokBuym 2 npoBOAMTCS Ha MPAKTUYECKOM 3aHATHH 31 B BHJIe MUCbMEHHOM paboTHI, Ha
BBIMIOJIHEHHE paboThl OTBOIUTCS 2 yaca. Ha KOJUIOKBHyME CTYIAEHTHI HE MOTYT MOJIb30BAThCA
KaKMMU-JIMOO HOCHUTENIMH HH(pOpManuu (KOHCHEKTaMU JIEKUUH W MPaKTHUYECKUX 3aHATHH,
CIPAaBOYHBIMU MaTepHalaMd, Y4eOHUKaMHU, Y4eOHO-METOAMYECKUMU TIOCOOMSIMH), a TaKxKe
3aIpeneHo N0Ib30BATHCS MOOMIBHBIMU YCTPOUCTBAMH U T'aJDKETaMH.

Kpurepun onenku:

KonTponbras padbota cogepxut 10 3amanuii, kaxIoe 3a/1anue oleHnBaercs B 1,5 6amra.

1,5 Oamma BbICTABISETCS CTYASHTY, €CIM 3aJaHUE BBHIMOJHEHO B TMOJIHOM 00BEME,
MIPOCIICKUBACTCA YETKOE YCBOCHHUE CTYJACHTOM MaTepuajia MOIYJIS; TOJIHBIE, pa3BEPHYTHIE OTBETHI
Ha BCE IMOCTABJICHHBIE BOIIPOCHI;

1,25 Gamnta BeICTaBIIsACTCS CTYACHTY, €CIIH 3aJjaHue BBITIOJIHEHO B 00bEMe oT 80 % u BhImIE;

1 Gann BeICTaBIISICTCS CTYEHTY, €CIIM 33JaHHE BBIMOJIHEHO B 00bEMeE OT 65 % 1o 79 %

0,75 Ganna BeICTABISIETCS CTYJIEHTY, €CITU 3aJIaHUE BBITTOIHEHO B 00BhEMe oT 50 % 10 64 %);

0,5 Gaya BbICTABISIETCSl CTYACHTY, €CIIH 3a/laHUe BHIMOIHEHO B 00BbEMe oT 35 % 110 49 %



0,25 Ganna BBICTABIISCTCS CTYCHTY, €CIIM 3aJjaHKe BBINOTHEHO B 00bEéMe oT 20 % 10 34 %
(0 6ayI0B BBICTABIIICTCS CTYJEHTY, €CJIU 3aJIlaHHe BBITTOJIHEHO B 00béMe MeHee 20 %.

7.2.8. UTOroBoe TeCTHPOBAHUE

(Haumenosanue OYeHOUHO20 cPeOCcmaa)

Tunossle npuMepsl 3a1aHUM

Moayas Ne 4. BBeieHune B MaTeMaTH4eCKHIl aHATH3
1. Kakas u3 GyHKIMH SBISICTCS HEUETHOM, €CIIH. ..

1 2 3 4 5
f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
=-f(x)
2. UccnenoBaTh Ha YETHOCTh WJIM HEYETHOCTh (PYHKIHIO ) = X+ Sil’]2 X—= %/;
OTBeT:
3. Haiitu nepuon yHkuuu f(x)= 3cos§ —sin6x...
1 2 3 4 5
107 z 107 z 107
3 T 6 3

4. Kakoii u3 HHWKCTICPCYHCJIICHHBIX MTPCACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY ITPCACITY:

1 2 3 4
] n . arcsin X _1 : 1)
lim [f(x)] {Iim f(X)} M= lim{l+n) =e Iim(1+—j —e
X—>Xo X—>Xo n—0 X—>00 X
5x+2
5. Berauciute npegen lim X =2
x->x\ 3X+1
1 2 3 4
e’ e® 5 -5
- i 3x° —4x+1
. bpraucautre npegen MM —F—— ...
peret M 3= J21x
3
1 2 3 4
0 2 fud 0
3 9




7. Boruncrare mipenen [im

X3 + 2% —3x
ol X2 —3X+2

1 2 3 4
-4 4 o0 -00
2
X% —X
8. Berunciute npezen  lim £4—)
xow 2X +1
1 2 3 4
0 1 E o0
2 4
_(2Y
9. Beraucaure npenen  |im (gj
1 2 3 4
0 2 L %
3 4
10. Beruuciure npegen lim M
x>0 Xsin2X
OTBeT:
1
- 2 ;
11. Beruncnute npeaen Iim[mJ
x-0(  Xtg9x
OrtBer:
12.B im 2100¢+5)
. Berancnure npenen ——
P x>5,6+Xx-1
OTBeT:
o (3x+2)°
13. Beruucnute npeaen |im
o\ 4X+1
1 2 3 4
0 00 1 e?
e 2
X—1ecm—-1<x<?2
14. Haiinute Touku pa3psiBa yrkiun f(X)=
2—X,ecmu2<x<5b
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=3

x-1

15. HaiiTi Touku paspbiBa GYHKIHN Y=4 ¥ ¥ ONPEIeTUTh UX TUII

. Todek pa3psIBa HET

. x=0- Touka pa3psbiBa
. x=0- Touka pa3pbIBa
. x=1- Touka pa3psbiBa
. x=1- Touka pa3pbiBa

DN B W N =

MIEPBOTO poJia
BTOPOTO Poja
NIEpBOTO poJia
BTOPOTO Poja




Moayab 5. IlpousBogHasi (PyHKIIMH OJHOT0 He3aBHUCHUMOro aprymenra. IlpuiioskeHust

MPOU3BOIHOMI

1. Haiigure y' ,ecin Y = (Cos x)S"X...

1.y =(cos)™( In cos x—sin x tgx)

sinx

2.y =(cos)

(cosx In cosx —sin x tgx)

3. y' =(cos)*™(cos x In cos x + sin x tgx)

4. y' =cosx In cos x —sin X tgx

x-=1
2. IIpousBonHas GpyHKIMU Yy = atctg—l paBHa ...
X+

1 2 3 4
1 1 [-{4_1}2 _'-{.'2 +1
41 2 +1) 2l +1) -1

3. IlpousBogHast BTOporo nopsiaka GyHKIuu Yy = Sin(4X2 —1) paBHa ...

S[cos[—*lxg - 1) — 8x? 51'11(—1:::2 - 1))

A4

8lcosldx? - 1J+ 8x sin(4x” - 1]]

chos[—'lxz - 1)

— 64y’ sin[—'l x° - 1)

4. KacarenpHas K rpaduky GpyHKIHH 06pasyeT ¢ ockio OX yron, pasusiii 45° B Touke ...

1 2 3 4
(1;5) (1:7) (-1;11) (0,5;5)
5. Haxnonnas acummrora rpaduka Gyaxuun | (X) =X+e* 3amaercs YpaBHEHHEM BHJA ...
1 2 3 4
y=X,HpI/I y=—X, HpH y=X, HpH y:_Xa HpH
X —> 400 X —> 400 X —>—00 X —>—0
6. Inddepennman GyHKuuu Yy = 4 paBeH ...
1 2 3 4
TR U P I S Io t|J I Sl (SR ) I S PR RS
In4 )

7. MaTCpI/IaJ'IBHaSI TOYKa JIBUKETCA HpHMOJ’IHHCﬁHO MO0 3aKOHY. Tornma YCKOPCHUEC TOYKHU B

MOMEHT BPEMEHHU PaBHO ...
OrTBerT:
8 11 o y 2X+5
. [Ipon3BoHas pyHKIIMM Y = —— paBHA ...
VX2 =2x+2
1 2 3 4
[ x2—2¥+2_\r ( x2—2x+2\r ¥-1 [ XE_EY"'ET




9. YpaBHeHHEe KacaTelbHOW K TpaduKy (yHKIHH f(X)z—X3 +3x*—2x+1 B ero Touke ¢

abcrmccoit X, =2 uMeer BUJ ...

1 2 3 4
y=-2xt5 y=-2x-3 y=2x+5 yv=2x-13
X =2sin’t
10. ®yukuus 3aj1ana B HapaMeTPUYECKOM BHJIC . Torpa npowusBoHAas IEPBOIO
y =6c0s’t
nopsiika QYHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
9 9 2 2
— —cost —cost - 9cos ¢
2 2 Ocost 2sint

1
11. Hanmensmiee 3HaueHne pynkuun f (X) =3 X+ COSX Ha OTpe3Ke [% ; 7Z:| PaBHO ...

1 2 3 4
Sz _3 Ty i z
12 2 2 4 2

1
12. BeprukanpHas acuMiTora rpadpuka QyHKIUU f(x) =X -eX*¥4 samaercs ypaBHEHUEM

BUIA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. Tpoussoanas Gpyskmuu X°—xy +y*=1 pasHa ...
1 2 3 4
2X — X — 2X + 2X —
y' = y y = y y' = y y' = y
X—2y X—2y X—2y X+2y
x=tgt;
14. CDYHKI_[I/IH 3a/laHa B TTapaMETpPpHUYCCKOM BHUIC _ 1 . Torna MIpOU3BOJHAA BTOPOTO
cost’
nopsiika QyHKIIMM 110 IEpEMEHHON X HMMeeT BHJ ...
1 2 3 4
y'=cos®t y'=cos’t y'=cos ?t y'=cos’t
ctgx-1

15.Berauciure, ucmosp3yst npasuio Jlomurams [im —
x>~ SIN4x
4

OTtBeT:

Moayab 6. HeonpenesieHHbI HHTErpaJl.

2
-2
1. MHOXecTBO epBO0Opa3HBIX PYHKIUU f(x) = Vx MMeEeT BU ...
X

£ —8+/x + 4ln|x|+ C t+8J/x +4h|d+C

x—4-fx +4hfx+C x+§Jx_3+4h|x|+C




2. MHOkecTBO 11epBo0oOpasHbiX GpyHKuu f (X) =

arccos? 2x

————— WMEECT BH[I ...
V1-4x°
1 2 3 4
34 34 34 3,
— —d8rccos LX —arccos” Lx+ — —arccos X —arccos” Lx+
6 6 3 3

3. MHO»XeCTBO NIepBOOOPa3HBIX (DYHKIIMK UMEET BUJT ...

1 2 3 4
X’ X’ * X
Z-(@m2x-1)]  Z-Qin2x+1): S(xIn2x-1)+ (n2x-1)+

4. MHOXECTBO TIepBO0Opa3HbIX GyHKIuH f (X)

= W UMECT BU]L ...
X" —0X
1 2 3 4
1. |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +
6 3x 3 3x 6 |[3x-—2 3 [3x-2
X+1
5. MHOXecTBO 1epBoo0pasubix Gpyukimu | (X) o HMMEET BH] ...
— <X
1 . 1 1 .
——~1-2x* + ——arcsin 25+ C —f1-2x* +——aresin +/2x+C
2 2 2 2
1 1 : 1 1 :
——1-2x* — —aresim /2x+C —f1-2x* ———arcsin /2x+C
2 2 2 2
sin 2x
6. MHO>XeCTBO IEpBOOOPA3HBIX PYHKIIUU f(X) = 3—2 UMEET BUJ ...
+ COS” X

1

2

3

4

2
- 2+3+tcos™ x

g
23+ cos x +|

.
—+3+tcos x4+

A3 +n:-c:s2 x+

7. MHO>€eCTBO IEpBOOOPA3HBIX PYHKIIMU UMEET BUL ...

2 5

_x"

x—xE +6«E+C

-
§x2ﬁ+x2+6«j§+c

gxg x—x2+3«f§+C gxz x—x2+6ﬁ+c
8. MHoKecTBO 1epBooOpa3HbiX pyHkuu f (X) = % UMEET BUJ ...

1 2 3 3 4
iarcfgz 2x+( %arcfgz 2x+( 4arctg®2x+Q iarcfg2x+c

9. MHOXeCTBO IEpBOOOPA3HBIX PYHKIIMM HMEET BUJ ...

1 |

2 |

3 |




X X X X
3¢3 (x-3)+C e}(x—-1)+C 3¢3(x+3)+C e} (x+1)+C
10. MHoOkecTBO IepBOOOPa3HBIX (PYHKITMU UMEET BUJ ...
1 2 3 4
J6 6 ¥ J6 J6 x -6 J6 /6 J6
—arctg —arctg - —arctg — - —arectg —
6 3 2 3 ] 3 2 3
11. MHokecTBO IepBOOOPa3HBIX (PYHKIIMH UMEET BU] ...
1 2 3 4
1 : 1 : | 1 : 1 :
—arcsin(3x—1 —arcsin (3x—1 — —aresin (3x — —arcsin (3x
3 9 ‘ 3 9
12. MHOKeCTBO 1epBOOOPa3HBIX (PYHKIIUH f(X) =sin® X-C0S* X mMeer BUL ...
1 5 1 1 1 5
~cos” x——cos° x+C ~cos® x——cos” x+C
1 1 :
~cos’ x—cosx+C ~cos’ x+C
3 4
13. MHOxecTBO epBo0Opa3HbIX (YHKIIUU UMEET BUJ ...
—ﬂ4—x2+3mmm;+ﬂ‘ ﬁ4—x2+3mﬁm;+C‘
—~J4-x? —Sarcsm;+(’j‘ 4-x° —Sarcsm;+C
X
14. MHOkeCTBO ITIepBOOOPA3HBIX kiun f(X)=— HMeEET BU]I ...
pBOOGPAsHEIX dyn (x) nfie )
1 2 3 4
1 1 1 ¢ 2
Loglase] leghea)  lehesd)| el
6 6 ' 6 '
15. Cpenu HIKENEPEUHCIICHHBIX BhIPAKEHHI BEIOEPUTE BEPHBIE. ..
a-1
1. Iu“du: U icoa=-1
a-1
Zjlyﬁﬁn%ﬂ+z-m
cosu 2 4
du u
3. | —=Ihjtg=
Jﬁnu g2
4I au =—arcsin—+c¢
a’-u® a

S.I du =—Cctgu+c

sin?u

Moayasb 7. OnpenesieHHbIH HHTETPaJI



1. JInst onpeiesICeHHOro HHTErpajia CpaBe/JInBO PABEHCTRO ...
T z T
i 3 6 3 i] 3
X X X
_[ dx =0 _[ dx = EI dx
_Hcoszx _Hcoszx g coslx
6 6
X T T
5 3 5 .3 5 3 T3
X X X X
I dx=2 I dx _[ dx = I dx
- coslx - COSX - coslx coslx
5 % 5 5T
z
2
s X
. I SIn® —
2. OmipenieneHHbIN HHTETpa 2 paBeH ...
T
2
1 2 3 4
T 0 T T
S | Z 41 -
2 2 2
3. Inomane ¢Gurypel, m300pakKeHHOW HAa PHCYHKE paBHA
1 2 3 4
38 70 4[5/10 — 1) 2(10410 - 27)
3 3 3
3
e ¥ dx
4. 3naueHue onpeeICHHOT0 HHTErpasa TIPUHAJJIC)KUT TPOMEKYTKY ...
-1
1 2 3 4
2 e 0.2 .42 -2.0
e’ e e’
5. OnpesieIeHHBI HHTETPaJl  PaBEH ...
1 2 | 3




]
(=}

6. Ilowanp GUrypsl, OrpaHHYeHHOH mapabonoil Y = —X° +4X+5 u ocbro OX, paBHa ...

1 2

36 38

| SR IEN

m|ﬁw
—
[ ]

LA;' |

7. Oynkums Y= f(X) 3aJjaHa W HENpephIBHA Ha BCEH YHCIOBOM mpsMoi, au b —

JICHCTBUTEIIbHBIC Ynciia. TOrna BEPHO YTBEPKICHUE ...

b b+d
[ £ = | flekin
a a+d

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

N N

8. OnpeneneHHbIi HHTETPAT

o|

<

COS

Jx

paBeH ...

1

2
N 7

3
ﬁ 2-.3
2

9. IMnomane ¢urypsl, M300paKEHHOH Ha pPHCYHKE

paBHa

1 2 3 4
275 5 135 70
6

10. HecoOcTBEeHHBINM HHTETpAT ...

1 | 2




aBCH —
P 3

aBCH - —
P 3

PACXOAUTHCA

paBeH 1

11. TIInomans Qurypsi,

paBHa

M300paXeHHOW Ha pHCYHKE

1 2 3 4
20 28
6 7 — —
3 3
z
4
12. OnpeneneHHbIi HHTETpAT _[ X sin 2xdx paBeH ...
0
1 2 3 4
1 1 2-7
— -— 0
4 4 8

13. O6beM Tena, MOJY4EHHOIO BpallleHueM BOKpyr ocu OX KpHUBOJIMHEMHON Tpareuuu,

orpaHudeHHOM THHMIME  Y° = X°, X=4 paBeH ...

1

2

3

4

60

32

v

4 7

14. O6beMm Tena, MOJYYEHHOro BpalleHHeM BOKpYr ocu OY KpUBOJIMHEWHOH Tparenuu,

OTPaHUYEHHOM JINHUSIMHU y3 = 4X2, y =2 paBeH ...

1 2 3 4
4 2 3 T

15. Jlnmua xyru kpuBoit ot toukn O(0;0) 1o Touku B(4;8) pasma ...
2 3 4

1

8 (010 -1)
27" :

E(lwﬁﬂ}
27" :

Svz-1)

Sz )

Moayab 8. @YyHKIIUN HECKOJIbKHMX MePeMEeHHbIX

ou
1. YactHas npousBoaHas 8_ (GYyHKLIUU UMEET BUL ...
X

1

2

2:{}-‘3 +7z

g
3:{‘}-‘3—2}-'2 +

2:{}-‘3 +z+8




2. YactHas mpou3BOHAS BTOPOTO MOPsAKA o (GyHKIMK UMEEeT BUJ ...

2

1 2 3 4
2w+ 2_xy+l - = 2 xy-
yre?! x“e™ xy(xy +1) yret !
0z y
3. YacTHas IpOM3BOIHAS 5 GyHKOMM Z = arcCOS— WMEET BUI ...
X
1 2 3 4
1 1 v X
2_ 2 2_ 2 2 _ .2 2_ 2
X“ -y X“ -y XAfX" =y X" -3

2

4. YacTHas npou3BOHAasi BTOPOIrO NOpsIKa W byHKIMU Z = In(2x + 3y) UMEET BU]L

1

2

3

9

(2x +3y)°

4

(2x +3y)°

6

(2x+3y)°

5. Tlonueiit muddepeniman QyHKIUU Z = 4% pveer BUII ...

dz = 4% 7 a-((2x-3y)dx - 3x

dz = 4% 30 -((2x =3y )dx — 3xdv)

dz = -4 7 1n 4 (3xdx — (2x - 3)

dz =4 77 1n 4 - (dx + dv)

6. YUacTHas mpou3BOAHAS % byHKIMYU Z = COS(ZX - 3xy) HMeEET BUJI ...

3xsin(2x —3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x - 3xv)

—(2x _3:{}!)31'11(2.‘6— 3I}’)

z
7. YacTHast mpou3BOAHAS 2— , QYHKIMK Z =+/2Xy+Y* +5 umeer BUJ ...
X

1

2

3

4

X

\2Xy+y® +5

2y

\2Xy+y® +5

y

\2Xy+y® +5

y

2./2Xxy+y® +5

8. HactHast mpou3BOHASI BTOPOTO MOPSIIKA

2

0yoX

2
byHKINM Z = (X2 +y° ) MMeEET BU/I..

1

2

3

4

12x° +4y?

4% +12y?

8xy

4x

2

0“2
9. YactHast mpou3BOIHASI BTOPOTO TOPSIKA y byukumn Y =1In X* + y2 HUMEET BULL. ..

1 |

2

3

4




y2 —x? 2Xy X% — y? 2X

(x2 +y2f (x2+y?f (2 +y? ) VX +y?

2

oy0x dyukupn Y =In{/x* +y? umeer BuL. ..

10. YactHas mpou3BoHAs BTOPOTO MOPSIIKA

1 2 3 4

yZ _X2 2xy X2 _y2 2X

(¢ +y*) (¢ +y*f (2 +y?) Sy’

2

aazy dynkmun Y =In/x* +y® umeer Bu. ..
X

11. YactHas npou3BoHAs BTOPOTO MOPSIKA

1 2 3 4

yZ _X2 2xy X2 _y2 2X

(¢ +y?f (¢ +y?f (< +y?) K+’

0°1 N
12. YactHast npou3BOIHASI BTOPOTO MOPSIKA W Gyukuuu Yy =In /X" +y° umeer Bux...

1 2 3 4

y2 —x? 2Xy X% — y? 2X

(x2+y2)2 (x2+y2)2 (x2+y2)2 ,X2+y2

Z .
13. YactHas npou3BoiHas 2— ¢bynknuu arcsin Xyz+2x -3y +4z =0 umeer Bu. ..
X

, _ Xy 1-XPyR2 » XY+ 1I-XPy2®
yz+1-x2y?z2%’ Yy 1-x3y?

» O Xy=41+ xX’y’z® S Xy+4J1-x*y?z*

o yz-2 1+ Xy Yoyz+21-x%y2?

14. YactHas npousBogHast % bynkuu arcsin xyz+2x —3y +4z =0 umeer BuI. ..

, _ O Xy+4A1+xPy7 , _Xy+41-x%y*7’

a xz2—3\/1+ X?y?z? " xz—3,1-X*y?z?

” L Xy+4 1+ XPy%2° . Xy + 41— x*y?z?

- xz2—3\/1+ X*y’z? T xz-31-x2y?72’

y

15. YactHas npousBogHas ((jj—ltj byHKIMKN U = In(X2 + yz), 20e x=t, y=t° nmeer Bu...

1 2 3 4

201+ 2t2) In(t®)- 6t° 1 ot +12)

tf+t2) t*+t° tf+12)




KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBanue mo auctuiuinHe "Breicmas matemaruka. uddepenumnansaoe u
MHTETPAJIbHOE MCUUCIICHUA'" BBICTABJISIETCS B pacnucaHuu Ha 17 Hexene u npoxoaut uepes Llentp
TECTUPOBAaHUSI B KOMIIBIOTEpPHOM Kiacce oOmiero aoctyna. Ha tect orBomutcs 1 wac. Ilpu
BBIMIOJJTHEHUM TECTa CTYAEHTHl MOTYT I0Jb30BaThCsl TOJIBKO KalbKyJATOpaMH, IPU 3TOM HeE
JIOTTYCKAeTCsl HMCIOJIb30BaHUE KAaKUX-TMOO CIPaBOYHBIX MAaTEpUajoB, KOHCIEKTOB JIEKIUHA U
NPAaKTUYECKHUX 3aHATUH, MOOUJIBHBIX YCTPOICTB, T'aHKETOB.

Kputepun omneHku:

Tect comepxxut 10 3amanuii, kKaxaoe 3aganue oneHuBaetcs B 10 6amos.
10 6aymIoB BHICTABIISICTCS CTYJCHTY 32 IPABUIILHBIN OTBET HA 3a/IaHUE,

0 GayTOB BBICTABJISCTCS CTYACHTY, €CJIM OTBET HA 3a/IaHNUC HEIPABHIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne
wn Bonpocsl k 3k3aMeny
1 JlaiiTe ompenenenue (GyHKIUM onHOW mepemeHHON? I[lpuBenute npumep (QyHKIUH OJHON
MepeMEHHOMN. YKaXUTE COCOOBI 3a1aHus YHKIIMHA OJHOM IMEPEMEHHOM.
2 [TonsiTne oOMacTu omnpeneicHus (QYHKIUH ONHOW TmepeMmeHHol. OmpeneneHue rpaduka
(byHKIIMHM OJHON IEpEeMEHHOM
3 |aiiTe onpenenenust o6paTHOM U ci0xXHON QYHKIIMU 0HOU nepeMenHoil. [IpuBeaure npumep
4 OCHOBHBIE  XapaKTEPUCTHKA  (PYHKIUU  (MOHOTOHHOCTh,  YETHOCTb  HEYETHOCTb,
MEePUOINYHOCTD)
5 [[lepeunciute OCHOBHBIE AI€MEHTApHBIC PYHKINHU U UX TpadUKH.
6 |/laliTe onpenenenue npenena GyHKIUHA OJTHON MIEPEMEHHON B TOUKE.
7 /laiiTe ompeneneHusi 0ECKOHEYHO MaJbIX M OECKOHEYHO OOJBIIMUX BEIUYHH. YKAXKHUTE CBS3b
MEX1y HUMU
8 [[lepeuncnute cBOCTBA OECKOHEYHO MAJIBIX BEITUYHH
9 /laiiTe ompeseneHne HSKBUBAJICHTHO-OECKOHEYHO Manbix BenuuuH. [lpuBenurte Ttabnuie
HPKBHBAJIEHTHO-MAJIbIX BEJIMYMH
10 |YkaxuTte cBsA3b MeXy QyHKIMEH, €€ npeaeaoM 1 OECKOHEYHO MaJIod BETMYMHON
11 |daiiTe onpenencuue npenena GyHKIMU TIPH X—>00
12 |ChopmynupyiiTe OCHOBHBIE TEOPEMBI O TIpeienax
13 |CpoiicTBa nipenesioB GyHKIUH. 3aMevaTeIbHbIe IPEIEITbI
14 |Cdopmynupyiite onpenenenre HenpepbIBHOCTH (PYHKIIUU B TOUKE.
15 Chopmynupyiite TeopeMy O HENPEpbHIBHOCTH 3JIEMEHTApHOW (QYHKLIUHU. VYKaxuTe e
MICII0JIb30BAaHUE TIPU BBIUMCIEHUH MTPEJIETIOB
16 |YkaxuTte cBoiicTBa QYHKIUH, HENPEPHIBHBIX HA 3aMKHYTOM HHTEpBaJe
17 Kakue Touku Ha3bIBalOTCS TOUKaMH pa3pbiBa pyHkiuu? Jlaiite onpenenenue Touek paspeisa |
u Il pona.
18 JlaiiTe ompeneneHre MPOU3BOAHON (PYHKIIMM OJHOW MEpeMEHHOH. YKaXUTe reOMEeTpUUECKHi
CMBICJI MPOM3BOAHON (DYHKIIMU OJTHOM MEPEeMEHHOMN
19 YKkakuTe IpaBuiIa HAXOXKJIEHUS IPOU3BOAHOM CyMMBI, IPOM3BEACHMS, 4YaCTHOIO JBYX
byHKIMI QYHKIMY OJHON IepEeMEHHOM.
20 [[IpuBeamTe TaOIUITy TPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHIA.
21 |Yto Takoe nuddepennnan pyHkuuu. 3anumuTe GopMyy A €ro BHIYUCICHUS.
22 [Banmmute Tabauy audQepeHInatoB OCHOBHBIX AJIEMEHTAPHBIX (YHKITHIA
23 Kak wucnonb3oBath nuddepennman (QyHKIUH OJHOM MEepeMEHHOW B MPHOIMKEHHBIX
BounciaeHusX. [TpuBenure npumep.
24 | JlaiiTe ornpeneneHne MPOU3BOIHOMN BBICIIUX MOPSAKOB /Uit QYHKIIMU OJTHOH IEPEeMEHHOM .
o5 Vkaxure HeoOXoIuMble M JOCTaTOYHbIE  yCJOBUS ~ BO3pacTaHMs U YObIBaHMS
mudepermppyemMoit GyHKIMHU OTHON IEPEMEHHOM.
2% Uto Takoe skcTpeMyMbl (min ¥ max) GyHKIIMH OAHOU nepeMeHHon? KakoBbl HEOOXOIMMBIC
yCJIOBUS CYHIECTBOBAHMsI SKCTpeMyMa?
27 [YKakuTe TOCTATOYHBIE YCIOBHE CYIIECTBOBaHUS Min M max (yHKIUU OAHOW MEPEMEHHOU B
TOUKE.
28 [BanumuTe mpaBuiIo JorapudmMudeckoro nuddepeHIupoBaHms




n/n

BOHPOCLI K 9K3aMEHY

29

Chopmymupyiite mnpaBuino Jlomurans I BBIYKCICHHS TPEACIOB H PacKphITHS]
HeonpeaenenHoctei (0/0, co/co. 0-00).

30

[IpuBenute ¢opmynsl Teisiopa um Maknopena mns ¢yaknun f(x). Kak MoxHO HX
MCTIOJIB30BATh JIJIsl BHIYMCIICHUH 3HAYCHHH (DYHKIIMHU C 3aJaHHON TOYHOCTBHIO?

31

JlaiiTe TOHATHE BBITYKJIOCTH M BOTHYTOCTH rpaduka (QYHKIMM B TOUYKE. YKaKUTE
HEOOXOAMMBIE W JOCTAaTOYHBIC YCIIOBHS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka (QyHKIHH B
TOYKE.

32

Kakue Touku miasi rpaduka (YHKIUH SBISIOTCS TOYKaMHU repernda? YKaxure yCIOBuUs
CYIIIECTBOBAHMS TOYEK meperuoa.

33

/laiiTe onpenenenus acumnTot rpaduka ¢pyHkiuu. Kakue acuMnToTsl OyAyT BepTUKAIbHBIMU
HAKJIOHHBIMH, ropu3oHTalIbHbIMU? [IpuBeuTe npumep.

34

JlaiiTe ompenenceHust MepBOOOPa3HON M HEOMPEISICHHOTO WHTErpai Ui (YHKIIUU OJIHOM
rnepemenHou. [IpuBenure npumep.

35

CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEONPEACICHHBIX HHTCTPAJIOB.

36

HpI/IBeI[I/ITe Ta6n1/1uy HCOIMPCACICHHBIX HHTCTPAJIOB.

37

CdopmynupyiiTe npaBuiIo HHTETPUPOBAHUS 3aMeHOM nnepemeHHou. [IpuBenuTe npumep

38

ChopmynupyiiTe mpaBUIO HHTETPUPOBAHUS IO dYacTsM. Kakue WMHTErpajibl BBIYHCIIAIOTCS
btum Metoaom? [IpuBenure npumep

39

ChopmynupyiiTe npaBuIa MHTErPUPOBAHNUE TPOCTEHIINUX IPoOei

40

ChopmynupyiiTe  TpaBWIO  HHTCTPHPOBAHHWE  PANMOHAIBHBIX  (QYHKIUH.  (METO[
HeomnpeaeIeHHbIX KO3 PUIIEHTOB)

41

CdopmynupyiiTe npaBuia HHTErPUPOBAHUS TPUTOHOMETPUUYECKUX (QYHKIIMH.

42

Chopmynupyiite npaBuia HHTETPUPOBAHUS UPPALTMOHAIBHBIX (PYHKIUH.

43

UTo Ha3bIBAIOT MHTETpalbHON cymmon (yHKIMHU, 3anaHHON Ha oTpe3ke? Kak ee coctaBUThH?
[ [puBeauTe MpuMep

44

Uto Takoe OHpCI[CJ'ICHHHﬁ I/IHTeraH? Kakos ero l"eOMeTpI/ILIeCKI/Iﬁ CMBICIT?

45

ChopmynupyiiTe CBOICTBA ONPEIETCHHOTO HHTErpaa.

46

Y kaykuTe CBSI3b ONPEJCIIEHHOT0 MHTErpaja U NepBooOpa3sHON OT NOIUHTErPAIbHON (QYHKITHH.

47

CDOpMy.]'Ia HLIOTOHa'.HeI\/'I6HI/II_[a AJId BBIYUCIICHUS ONPCACIICHHOI'O HMHTCIPAJIa U YCIIOBUC €€
M CITOJIb30BaHUA

48

ChopmynupyiiTe mpaBuio 3aMeHBl TEpEeMEHHOW B ompeaeneHHOM HHTerpaine. [lpuBenute
npuMep

49

ChopMynupyiiTe NpPaBWIO HWHTETPUPOBAHUSA IO YaCTIM B OINPEACICHHOM HWHTErpase.
[ [puBeanTe MpuMeEp

50

Bbrancnenue roionianed IIOCKUX (UTYp B HPSIMOYTOJIBHBIX KOOpPJMHATaX C TOMOIIBIO
OIIPEIETICHHOI0 UHTErpasa.

o1

BrIurciieHne miomaam CeKTopa B MOJISIPHON CUCTEME KOOPIMHAT

52

[BeIuncCIeHNEe IJIMHBI AyTH KpHBOfI B HpﬂMO}’FOJ’IBHOfI CUCTCMC KOOpAWHAT.

53

Briunciienue o0bema Teja mo TUIOINAJIAM MOIICPCUHBIX CEUCHHUI

54

Brrancienrne o6beMa Telia BpalmieHusl ¢ TOMOIIBIO OMPEACIEHHOT0 HHTeTpaia BOKpyT ocu OX
u OY

55

/laiiTe onpeeseHns YacTHBIX MPOU3BOJIHBIX OT (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

56

llaﬁTe OMnpeaACIICHNA YaCTHBIX ITPOU3BOJHBIX OT q)YHKI_H/II/I HCECKOJIBKHUX IICPEMEHHBIX, BajlaHHOfI
HCSABHO.

57

laliTe ompeneneHUsT YACTHBIX NPOM3BOJAHBIX BbiciuX mnopsakoB OHII. Kak HaiiTy
CMCIILIAHHBIC HpOI/IBBO,Z[HBIe HpOI/IBBOI[HBIX BBICIIINUX HOpHIIKOB?

58

Kax naiitn quddepennnan Bpicimmx mopsiakoB OHIT?

59

laliTe ompeeneHne KacaTeIbHOW IJIOCKOCTH W HOPMaldb K IMOBEPXHOCTH. 3alUIINTE UX|




Ne
Bonpocsl k 3k3aMeny
n/n
(hopMyJIBI
60 Uro Ha3bIBAlOT TOYKOW MakcMMyMa (YHKIMM HECKOJBKHX IepeMeHHbIX? KakoBpl
HE0OXO0IMMbIE YCIIOBHS CYIIECTBOBAHUS TOUEK MaKCUMyMa?
61 UTo Ha3pIBalOT TOYKOM MHUHUMyMa (YHKIMH HECKOJbKUX IepeMeHHbIX? KakoBsl
HE00XO0IMMBbIE YCIOBHS CYIIECTBOBAHUS TOUEK MUHUMYyMa?
62 Ykaxkute 10CTaTOYHbIE YCIOBHA CYIIECTBOBAHMA MUHMMYMa H MaKCHMyMa byHKIUU ABYX
[IEPEMEHHBIX B CTAIlMIOHAPHON TOUKE.
63 [Uto HaszwBaroT rpaguenToM ®HP. Vkaxute hopmymny sl ero HaXOKICHUS.
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma
NpoBe/IeHUsA
Cemectp . Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOYHOM
arTrecTaluu

3 HAKOIUTEIIEHOMY

Crynent Habpan 85 u 6onee
0aJlJIOB, pAaCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6asmioB mo
BCEM Y4EOHBIM MEPOIPUATHSIM,
IPEIYCMOTPEHHBIM B Kypce
+0aJubl 3a MOCeaeMocTb +
pe3yabTaThl UTOIOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K mony4ueHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.
Crynent Habpan ot 70 mo 84
0aJIJIOB, paCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6aioB 1o
BCEM YYE€OHBIM MEPOIIPHSITHSM,
IpeayCMOTPEHHBIM B Kypce +
0aJuIbl 32 MOCEIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nony4ueHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.
Crynent Habpan ot 55 10 69
0aJTOB, paCCUYNTAHHBIX 110
¢dopmyie: (Cymma 6aioB 1o
BCEM YUEOHBIM MEPOIIPHSITHSM,
MPEeIyCMOTPEHHBIM B Kypce +
0aJuIBl 32 MOCEIAeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTHUPOBaHU), pa3Jesi€HHas Ha
2. K nony4yeHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.
Crynent Habpain menee 55
0aJJTOB, paCCUYNTAHHBIX 110
¢dopmyine: (Cymma 6asioB mno
BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
NPEaYyCMOTPEHHBIM B Kypce +
0aJuIbl 32 NOCEIIAeMOCTh +

«OTJIMYHO»

«XOpOIIIO»
Dk3aMeH (1o

pEeUTHHTY)

«YHAOBJICTBOPUTCIIBHO»

«HEYIOBJIETBOPUTEIILHO




dopma
NMPoBeIeHUs
N Kpurtepun u HOpMBbI OLICHKH
NMPOMEKYTOUHOI

arrecranmuun

Cemectp

Pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHU), pa3JesI€HHas Ha
2. K nonydyeHHOMY pe3yJbTaTy
puOaBIAIOTCS OOHYCHBIE OAJITBL.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

®duxtenronsl, I'. M.

Kypc nuddepenunansHoro u
MHTETpaJIbHOTO Hcuucienus. B 3-x 1. Tom
1 : yueOHuK ans By3oB / I'. M.
®uxrteHronsll. — 16-e u3m., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-9332-6.

yu4eOHUK

2022

9BbC «Jlaup»

®duxtenronsl, I'. M.

OCHOBBI MaTEMAaTHYECKOT'O AHAIN3A :
y4eOHUK i By30B / I'. M. OUXTEHTOJIbII.
— 13-e u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022 — Yactb 2 : OCHOBEI
MaTteMaTHueckoro aHanuza — 2022. — 464
c. — ISBN 978-5-8114-9256-5.

yu4eOHUK

2022

9BbC «Jlaup»

Tyran6aes, A. A.

OCHOBBI BBICIIIEH MaTEMATUKH : y4eOHUK /
A. A. Tyran6aeB. — Canxkt-IlerepOypr :
Jlanp, 2022. — 496 c. — ISBN 978-5-8114-
1189-4. — TekcT : 2JIEKTPOHHBIN

yueOHUK

2022

9BbC «Jlaup»

Hertsapesa O.M.,
Kypb6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.

MaremaTuka B mpUMepax M 3ajadax : yueo.
nocobue / O.M. Jlertsipesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. HypueBa. — Mocksa :
NH®PA-M, 2019. — 372 c. — (Bwicmee
oOpa3zoBanue: bakanaBpuar). - TekcT :
aneKTpoHHBIH. - URL:
https://new.znanium.com/catalog/document?
10=327833

Y4yebHoe mocodue

2019

ObC
«ZNANIUM.COM»




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumenoBaHue
9bC
1 | lIumaves B.C. Bricmas matemaruka : yueOnuk / B.C. VY4aeOHuk 2019 3BC
ITumayes. — Mocksa : UH®PA-M, 2019. «ZNANIUM.CO
— 479 ¢. — (Briciiee oOpa3zoBaHue). — M»
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsid. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Beiciias matemaruka : yueOnuk / C.B. VYuebHuk 2018 9bC
PxeBckwmii. - Mocksa : Uadpa-M ; «ZNANIUM.CO
Znanium.com, 2018. - 814 c. - (Beicmiee Mp
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekrpoHHsIi. - URL:
https://new.znanium.com/document?id=337
456
3 | Hanwios FO.M., XKyp6enko | Maremaruka : y4ue0. mocoowue / Y4eOHoe mocodue 2019 9bC
JL.H., HuxonoBa I'.A., FO.M. Tanunos, JI.H. Xyp6enko, «ZNANIUM.CO
Huxonosa H.B., Hypuesa I'.A. Hukonosa, H.B. Huxonosa, C.H. M

C.H.; mon pen. KypGenko
JI.H. , Huxonosoii I'.A. .

Hypuesa ; nox pea. JI.H. XKyp6eHko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 23IEKTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIE YHCIIA, PA3JIOKEHHE PALMOHAIBHBIX JIpOo0eii, BBeIEHHE B MAaTeMAaTUYECKUU aHAIIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne HanmenoBanue 110 KoandecTBoO PexBu3uTHI 10TOBOpA (1aTAa,
n/n JIMLICH3U I HOMep, CPOK JAeHCTBHA)

1 Windows 1398 Oeccpounas

2 Office Standart 1398 Oeccpounas

8.5. Onucanne MaTepHAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NpPaKTHYeCKUX U Ja00paTOPHbIX 3aHATHIA,
MOMEIIEeHUH JJI51 CAMOCTOATENbHOM

paboThl o0ydaoumxcs (HoMep ayAUTOPUN)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYuebnas aynutopuss ans  npoBeaeHus | CTOIbl  y4eHHYECKHE JIBYXMECTHBIE MU
3aHATUN  JIGKIMOHHOTO  THMA.  Y4eOHas | TpPeXMEeCTHBIE (MOHOOJIOKHM), CTOJ
ayauTopusi  JUId  TIPOBEACHHUS  3aHATUH | MpernojaBaTelbCKHi, CTYyJ
CEeMHUHAPCKOTO THIA. Y4yeOHas ayAUTOPHS sl | IPETNOAaBaTeNbCKHA, JOCKa ayIuTOpHAS
{ | KYPCOBOTO  MPOCKTHPOBAHUS (BbINIOJIHEHUS | (MeJoBas)

KypCOBBbIX paboT). YueOHas ayautopus Jis
MIPOBE/ICHUS] TPYMIIOBBIX U UHAWBUAYATIbHBIX
KOHCYNbTalui. Yd4eOHass ayauTopust IS
MIPOBE/ICHUS 3aHATHH TEKYILEro KOHTPOJIS U
npoMexyrouHoi arrecramu. (I'-440).

VYuebnas ayautopus ans  nposeaeHus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
3aHATUA  JIGKIMOHHOTO  TumMa. Y4eOHas | (MOHOOJOKH), CTOJ IIPENoAaBaTeIbCKUM,
ayaMToOpusi  JUIs  TPOBEACHUS  3aHATHH | CTYy’ MIPero1aBaTeNbCKUH, JI0CKa
CEMHHApPCKOro Tuna. YuyeOHas ayuTopus Uid | ayAUTOpHAs (MenoBas)

o | KYPCOBOTO  TPOCKTHPOBAHUSA (BBITIOJTHEHUS
KYpCOBBIX pa0oT). YueOHas ayauTopus Jis
MIPOBE/ICHUS TPYMIOBBIX U WUHAWBUAYAIbHBIX
KOHCYNbTAIlUi. Yd4eOHas ayauTopust Jyist
MIPOBE/ICHUS 3aHATHH TEKYILEro KOHTPOJIS U
npomesxyrounoit arrecraruu (I'-409).

3 [Tomemenne s camoctosTenbHOH padoTsl | CTOMBI YYEHUYECKHE, CTYJIbS
cryaentos (I'-401). yuennueckue, [IK ¢ BBIXOIOM B CeTh
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HaumeHoBaHne 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

Nutepner
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