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HanpasisieHust noarorosku 09.03.03 Ilpukiagnas unpopmaTuka

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2024 r.

COI''TACOBAHO

3aseayrommi kabeaponn "llpukiangas MareMaTtuka U uadopmaruka "

« _» 20 O.M. I'yimuna
(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acenanust Ne 2 ot «09» centsiops 2019 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, TIOATOTOBKAa K M3YyYEHHI0O U TPUMEHEHHI0O MaTeMaTUYeCKUX METOJI0OB 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
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJbHBIN Kypce), alredopa (IKOJBLHBINU Kype), reomerpus (1LKOJBHBINA Kypce), ajaredopa
Y Hayajia aHajim3a (IIKoAbHBIN Kype), "'Belciias marematuka 1",

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamectBytomiee: "Boiciias matematuka 3", "OCHOBBI JMCKPETHOM MAaTEMAaTHKW W JIOTHKHA ",
"Beenenne B aHanu3 jgaHHBIX ", " MogeaupoBaHHe M NIPOTHO3MPOBAHUE COLMAJILHO-
SKOHOMMYECKHUX IIPOIIECcCOB ",

3. Iliianupyemblie pe3yJibTaThl 00y4eHUsI

dopmupyemble U
KOHTPOJIHpYyeMbIe
KOMIIETEHIIUH
(K0 1 HAUMEHOBaHHE)

NHaukaTopbl 10CTHXKEHUST
KOMIIETeHI N1
(Koa 1 HAMMEHOBaHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

OIIK-1. CnocobeHn - 3HaTb: OCHOBHBIE ITOHITHS

MNPUMCHATH SHCMGHTapHOﬁ MaTEMAaTHKU U METO/bI
C€CTCCTBCHHOHAYYHBIC U MAaTEMATHYCCKOI'O aHaJInu3a
06HI€I/IH)KGH€pHBI€ HCO6XOI[I/IMI)IG AJI pCIICHU A

3HAHUSI, METOIBI
MaTeMaTHYECKOTO aHAIIN3a
¥ MOJICITMPOBAHMS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIHLHOTO
WCCIICJIOBAHHUS B
npodeCCHOHATBEHON
JESITEIIbHOCTH

npoecCHOHANBHBIX 3a7a4

VYMeTh: BBISIBIATD
€CTECTBEHHOHAYYHYIO CYIIIHOCTb
TEXHUYECKHX W TEXHOJIOTHUECCKUX
npo6sieM U MpodeCCHOHATBHBIX
3a7a4, MPUBJIEKATH JJISI UX PEIICHUS
COOTBETCTBYIOLIUA MaTEMATHYECKUI
arnrmapar

BrnaneTrs: HaBbIKAMH UCTIOJIB30BaHUS
OCHOBHBIX 3aKOHOB 3J'I€MeHTapHOI\/'I
MaTeMaTHKH B pEIICHUH
npodeccroHabHBIX 3aa4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
50ThI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
pa OLIEHOYHOI'0 CPeACTBA)
Monys 5. Jlek 1 3aga4u, IPUBOIAIINE K TOHATHIO 2 2 -
JlnddepennunanpHbie IIPOU3BOJHOMN, IIpaBUiIa
MCUYUCIICHUS muddepeHIMpoBaHUS PYHKIIMH
(byHKINN OHOH
repeMeHHON
Monys 5. Cp [TpousBonHbie QyHKIUH SBHOM, 2 28 -
JlnddepenunanbHuble HESIBHOM, 3a/1aHHOM MapaMeTpUYECKH.
MCUYUCIICHUS Huddepennman, npubInKeHHbIC
(byHKINU OHOH BbrynciieHus. [Ipaswiia Jlonurass.
[EepEMEHHOMN
Monyns 5. Ip1 Haxoxxnenue npon3BoiHON GyHKINH, 2 2 -
JlndpdepeHnnaabHbIe 3a/1aHHBIX SIBHO, HESBHO,
VICUHCIICHUS napamerpuuecku. Jlorapupmudeckoe
(b yHKIIMH OJTHOM nuddepeHnrpoBanme
[EepEMEHHOMN
Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 -
JlndpdepeHnnaabHbIe IIpon3BOgHBIE BBICIINX MOPSIKOB.
VICUHCIICHUS JuddepeHnnansl BBICIINX MOPSAIKOB.
(yHKIIMHN OHON
[EPEMEHHOMN
Monyns 5. Ilp 2 HaxoxzaeHue BTOpoi U BbIIIE 2 2 -
JlndpdepeHnnaabHbIg MIPOU3BOJIHBIX (PYHKIIHM, 3aJaHHBIX SIBHO,
VICUHCIICHUS HESIBHO, MTapaMeTPUYECKH.

(yHKIIUN OHON

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIs
Moayas (pa3aes) | y4eOHOM . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 3 [Ipumenenue nuddepennmana k 2 2 -
Jluddepenunanbuble npuOMMKEHHBIM BhlUMcieHusAM. [IpaBuna
MCYHCIICHUS Jlonurans.
(byHKINN OHOH
repeMeHHON
Monyib 5. Ip 3 Brrauciienue GpyHKIUi ¢ TOMOIIBIO 2 2 -
JluddepeHnmranbHbIe nuddepennran. Berauciienue npeaenos,
VICUHCIICHUS UCTIONB3Ys mpaBwmiia Jlomurans.
(b YHKIIUN OHON
[IEPEMEHHOMN
Monys 5. Jlek 4 HccnenoBanue QyHKIMA IPU TOMOIIN 2 2 -
JlndpdepeHnnaabHbIe IIPOU3BOJHOM.
VICUHCIICHUS
(yHKIIUN OHON
[EepEMEHHOMN
Monyis 5. Ip 4 KonTpomnbHas padota 1 mo Teme 2 2 25 - [TpoBepsiemoe 3amanue 1
JlnddepenunanbHble "IuddepeHnnanbHbIe HCUUCTIEHUS 10 TeEMeE
VICUUCIICHUS (GyHKIIMM OHON epeMeHHOM" " TuddepenumanbHble
(byHKINN OHOMN MCUUCIIEHUS QYHKIIUN
[EPEMEHHOMN OJIHOM IEpEMEHHOM"
Monys 6. Jlex 5 [Tonsitue ®HII. YacTHble Npon3BOAHBIE 2 2 -
DyHKIUU U u¢depeHranbl NepBoro nopsaKa
HECKOJBKUX
MepEeMEHHbIX
Monys 6. Cp OYHKIMH HECKOJIBKUX MTEPEMEHHBIX. 2 28 -
DyHKIUU [TpousBonHbie U tuddepeHra.
HECKOJBKUX [TpuGnmKEHHBIC BEIYUCIICHUS.

MEPCMCHHBIX

KacarenpHas u HOpMaJlb.




DopMBbI TEKYLLET0

WHTETpall.

HHTerpupoBaHue 1o 4acTsam

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. IIp 5 YacTHbIC TPOU3BOIHBIE U 2 2 -
DOyHKIIUU g depeHIraITBI IEPBOTO MOPSIIKA.
HECKOJIbKUX HuddepenurpoBane HeIBHON
[IEPEMEHHBIX (GYHKIHH.
Monyis 6. Jlex 6 [TpousBonaHbie U U HepeHITabI 2 2 -
DOyHKIUU BeIcIIUX TTopsaakoB @HII
HECKOJIbKUX
MEePEeMEHHBIX
Monyis 6. IIp 6 [IpousBoaubie Boicux nopsiakos GHII. 2 2 -
DyHKIMH [Tpumenenue nonuoro nuddepenmana K
HECKOJIbKUX npUOIMKEHHBIM BBIYUCIICHHSIM
MepEeMEHHbIX
Monyis 6. Jlex 7 KacarenbHast minockocTh 1 HOpMab K 2 2 -
DyHKINUH noBepxHocTu. JkctpemyM OHII,
HECKOJIbKUX HEOOXOUMBIE U IOCTATOYHbIE YCIOBHS.
MepEeMEHHbIX
Monyis 6. Ip 7 KonTpomnbHas padota 2 1o Teme 2 2 25 - [IpoBepsiemoe 3amanue 2
DyHKINUH "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIuN
HECKOJIbKUX HECKOJIbKUX
[EPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlex 8 [ToHsiTHE HEONpPENEIEHHOTO HHTETpaIa. 2 2 -
HeonpenenenHnslii HenocpencrBeHHOE MHTETPUPOBAHUE.




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBaHnMe TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. IIp 8 Brruncnenne HeonpeaenEéHHbIX 2 2 -
HeonpeneneHubii UHTETPAIOB METOIOM
MHTErpall. HEIOCPEICTBEHHOIO UHTErPUPOBAHUS U
METOJIOM IOABEIEHUS 10T
nuddepennman
Monyis 7. Jlex 9 WuTerpupoBanue panuoHaIbHbIX 2 2 -
Heonpenenenubrit byHKIMI 1 qpobeit
WHTETpaJl.
Monyns 7. Cp Heonpenenenusrii uaTerpan. Merozs 2 27,75 -
Heonpenenennslii MHTETPUPOBAHUS.
MHTErpall.
Mogyns 7. IIp 9 Berunciienre HeonpeaeneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB METOJIOM ITO/ICTAHOBKU U
MHTETpaJl. METOJIOM UHTEIPUPOBAHHUS 10 YACTIM
Monyns 7. Jlex 10 WuTerpupoBanue TPUTOHOMETPHUUECKHUX 2 2 -
HeonpeneneHHbiin GbyHKLINH.
WHTETpaJl.
Mogyns 7. IIp 10 Beruncienue HeonpeneneHHbIxX 2 2 -
HeonpenenenHslii MHTETPAJIOB OT PallOHAIbHBIX U
MHTETpaJl. TPUTOHOMETPUUYECKUX (YHKLIUH
Monyns 7. Jlex 11 HuTerpupoBanue uppanroHaibHbIX 2 2 -
HeonpeneneHHbii byHKIII
MHTETpaJl.
Monyns 7. Ip 11 Brruncnenue HeonpeaeneHHbIX 2 2 -
HeonpenenenHnslii MHTETPAJIOB OT UPPALMOHAIBHBIX

WHTETpall.

byHKIMMA




DopMBbI TEKYLLET0

WHTETpall

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. Jlek 12 MeTo/1bl UHTErPUPOBAHUS 2 2 -
Heonpenenenuslit
WHTETpaJl.
Monyns 7. Ip 12 KoHTposnbHas padora 3 1o Teme 2 2 25 - [TpoBepsiemoe 3aganue 3
Heonpenenenubiin "Heonpenenénnslii naterpan” 10 TEME
WHTETpall. "HeonpenenéHunpiit
Monys 8. Jlek 13 [TonsiTHE OMpENeICHHOTO HHTETpaJa. 2 2 -
OrnpeneneHHbIi ®opmyna Herotona-JleiOHuIa.
MHTErpal HuTerpupoBanue noCTaHOBKOM,
UHTETPUPOBAHKE MO YaCTSIM
Monyns 8. Cp Beruuciienue onpeaeneHHbIX 2 28 -
OnpeneneHHbli WHTErpajioB. MeTO1bl UHTETPUPOBAHUS
MHTErpal
Monyns 8. IIp 13 Brruncnenue onpeneneHHbIX 2 2 -
OnpeneneHHblit WHTErpajioB. MeTo1 3aMeHbI TEPEMEHHON
MHTErpal Y METOJl UHTETPUPOBAHMUS 10 YacTsAM B
OTIpeNIeIICHHOM WHTETpaje
Momyns 8. Jlex 14 I'eomeTprueckue NpuIoKeHus 2 2 -
OnpeneneHHbIH OTpeIeNIEHHOr0 UHTErpaa
MHTETpal
Monyns 8. IIp 14 Brruncnenue niuomaayu KpuBOIMHEHHON 2 2 -
OnpeneneHHbIid Tpanenuu, o0beMa Teja BPaIIeHHs C
MHTErpal MOMOIIBIO OTIPEJIEIEHHOT0 UHTEerpaa
Momyns 8. Jlex 15 Ouznyeckue NpUIoKEHHUs 2 2 -
OnpeneneHHbIH OTIpeIeIEHHOr0 UHTEerpaa




DopMBbI TEKYLLET0

B . HaumeHoBaHuMe TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. IIp 15 Brruucnenue paboTsl IEpeMEHHOM CHITHI, 2 2 -
OmnpeneneHHbIH JABJICHUS Ta3a U )KUJIKOCTH U JPYTUX
MHTErpal (bu3NYECKUX BEIMYHH C TTIOMOIIbIO
OTIpeIeIEHHOTO NHTETpaa

Monyns 8. Jlex 16 Hecob6cTBeHHBIE HHTETPAITBI 2 2 -
OnpeieneHHbIN
WHTETpaI
Monyis 8. IIp 16 UccnepoBanue Ha CXOAUMOCTD 2 2 -
OrnpeneneHHbIin HecoOcTBeHHBIX nHTerpaioB | u |l pona.
MHTETpaT
Monyns 8. Jlex 17 Hrorosoe nosropeHue 2 2 -
OrnpeneneHHbIin
MHTETpaT
Momyns 8. Ip 17 KonrtponsHas pabora 4 o Teme 2 2 25 - [IpoBepsiemoe 3ananmue 4
OrnpeneneHHbIi "OnpeneneHHbli HHTErpal” o TeMe "'OnpeneneHHbIN
MHTErpal uHTEerpan”

Tect HroroBoe TecTupoBanue 2 2 100 - Hrorosslii TecT

A [IpomexxyTounas arrectanus (3a4€T Mo 2 0,25 -

HAKONUTEIILHOMY PEUTHHTY)
Hroro:; 180 100



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Hucuummna "Beiciias maremaTtnka 2" peanu3yercs ¢ INPUMEHEHHEM JHCTAaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

CamocrosaTenbHass paboTa CTYOSHTOB MPEAyCMAaTPUBAET BBINOJHEHUE MPAKTUYECKUX
3aJJaHUi 110 TeMaM Kypca, MpoBepsieMbIX INpernojiaBaresneM B cucteMme «PocaucraHT», U3ydeHHe
TEOPETUYECKOI0 MaTepuasia, 0O0paslloB pELICHHs NPAaKTUYECKUX 3aJaHUil, BBINOJIHEHUE 3aJaHUN
JUI CAaMOKOHTPOJIS

6. MeToguyeckue yKkazaHusi 110 OCBOCHHIO 1M CLHMIIJIMHbI

OCHOBY TEOpPETHUYECKOTO0 OOYUEHHS CTYAEHTOB COCTaBISIOT JIEKIIMH, B XOA€ KOTOPOH
IpernoJiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0KHbBIE IIOHATHS TEMBI, a TAKXKE CBA3aHHBIEC C HEl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIEeMbl, HaT PEKOMEHAALUNHU JUIS MPAKTUYECKOTO 3aHATUS U
yKa3aHUsl U1 BBIMOJIHEHUS] CaMOCTOSTENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYarOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasia, oOpaiias BHUMaHMEe Ha (DOPMYJIMPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydaeMoi nucuuruinHbl "Beicmas matemaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
HOJIsl, HAa KOTOPBIX JeJaTh IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBIIOJIHSAETCS MO 3aJaHUI0 W IPU METOJAUYECKOM PYKOBOJCTBE
npernojiaBaTess, Ho 6e3 ero HenoCpPEACTBEHHOI0 Y4acTHsL.

B mporecce camocTosTensHOM pabOThI CTYACHT MPUOOPETaeT HABBIKUM CAMOOPTAaHH3AIIHH,
CaMOKOHTPOJIs, CAMOYIIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYObEKTOM YyueOHOM
JIESATEITbHOCTH.

B Xole mOAroTOBKM K IPAKTUYECKUM 3aHATHSM CIEAYET U3YyYUTh KOHCIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTEINS.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI PEHIaOT 3aJa4y 110J, PYKOBOJICTBOM IIPENOIAaBaTENs.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyYEHUIO HauOoyiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWJIeHHBIN
marepuan. llpu pemeHun 3agay HYXHO OOOCHOBaTb KaXJbli 3Tam pELIeHHs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIUT HECKOJIBKO ITyTEH PEIICHHs,
TO OH JIOJDKEH CpPaBHUTb MX M BBIOpaTh caMblii palMOHaNbHBIA. PemieHue 3amad M NMpuUMepoB
clenyeTr u3Nararb 1MoApoOHO, BBIYMCIEHUS paclojiaraTb B CTPOTOM  TOPSIIKE, OTAENSSA
BCIIOMOTaTeNIbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieAyeT NMpOBEPsTH criocodamuy,
BBITCKAIONMIMMU W3 CYIIECTBA JAaHHOW 3adaud. PelieHue 3amad ONpeneN€éHHOro THMAa HYXKHO
IPOI0JKATh JI0 IPUOOPETEHHs TBEPABIX HABBIKOB B PELICHUU.

Bo Bpemsi wu3ydeHMsT MOIyJs CTYIAEHTBI CAMOCTOSITEILHO BBIMOJHSIOT IPOBEPSEMOE
3aganue. llpoBepsiemMoe 3ahaHue JOJDKHO OBITH BBIMOJIHEHO aKKypaTHO, IOCJIEI0BATENbHO,
000CHOBaHUE PELIEHUS] U OTBET 0053aTeIbHBI B KaXI0M 3aJJaHHH.

Ha 3au€re BBIACHSETCS, NpPEXKIE BCErO, OTUETIIMBOE YCBOEHHME BCEX TEOPETUYECKUX U
MPAKTUYECKUX BOIPOCOB MPOTrpamMMbl U YMEHHE MPUMEHSATh MOJYyYEHHbIE 3HAHUS K DPELICHUIO
IIPAKTUYECKHX 3a7au.

[Ipn moaroroBke K 3a4€Ty CTYIEHT JAOJDKEH IMOBTOPHO M3YyYUTh KOHCHEKTHI JIEKUUH U
PEKOMEHI0BAaHHYIO OCHOBHYIO U JIOTIOJHUTEIBHYIO JTUTEPATYPy, IPOCMOTPETH PELIEHHS] OCHOBHBIX
3aJa4, pEIIEHHBIX CAaMOCTOSTENBHO U HA MPAKTUYECKUX 3aHATHUSAX, a TAK)KE COCTABUTh MHUCbMEHHbIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIE HA 3aUET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[IpoBepsiemoe 3ananue 1 o Teme
3 OIlK-1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
3 OIK-1 [IpoBepsiemoe 3aanue 2 1o TeMe

"MOYHKIMN HECKOJIBKUX MIEPEMECHHBIX "

[IpoBepsemoe 3aganue 3 1Mo Teme
3 OIlK-1 "HeonpeneneHnuplii unTErpa.
OnpenenéHHplil UHTErpal

[IpoBepsiemoe 3aanue 4 1o Teme

3 OIlK-1 "Teopust GyHKIUU KOMIUIEKCHOTO
ePEeMEHHOT0'"
3 OIIK-1 Bomnpocs! k 3auéty NeNe 1-56

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

7.2.1. IIpoBepsiemoe 3aganue 1 mo reme

" Inddepennuanbubie ncuncaeHus GYHKIINM OAHON NepeMeHHOoM "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

3amaya 1

y d y
Haiiti mponssomubie y' = gy JAHHBIX (QYHKIMH, UCTIOB3Ysl MpaBUjIa BHIYMCIICHUS
X

MMPON3BOAHBIX.
Howmep
Bap. OyHKIMU
3/ 5adx 3 6 X « W
a) y=\V2e"-22+4+In"4x; 0) xy=arctg—; B) y:(xe) ;
1 y
r) y=e>cos3x; z:)y:%/?—l_szrsinSx:
1+X
Y ,
5 a) y=+/In x+1+|n(\/§+1); 6) Inx+e *=xy;  B) y=(+log,x);
r) y =arctg(sin x)+sin xIn cosx ; n) y=arctgln 3x;
2
. a) y= /X2+1_In 1+vVx“+1 . 6) Xy+1:yx+1; B) y:<3\)/;_1)x+1;
X
r) y=2"*" 4 (1-arccos3x); 1) Y =3sin 2xcos? x+sin® x;
a) y:wﬂn VI-%x?; 6) X*+2xy+Yy?—4x+2y—-10=0; B) y=(1+x2)&+1;
4 V1-x?
2
r) y =arcsin X z_ ;1) y=Inarcsin x+%|n2x+arcsin Inx;




H;);\;[)ep OyHKIMU
a) y—ﬁarctg\/_ —I x_+i 6) x*—xy+y*=e*; B) y= (1+5X)X
5
r) y =arcsin X ;o) y=Ihxlgx-Inalog, x
NED'S
: a) y:%In tgg—%;si);; 6) arctg(x+y)+x’y=e’; ) y=(lg x";
X2 2 4x?
= ; =(X"—-2X+2 ;
r)y n3x ny ( +)e
VX2 +a’ +x . L
v a) yzlnm, 6) tgy=Xy+In Xy, B) y:(sm &)7,
r) y = 2Xsin x—(x2—2)cosx; m) y = ,/arctgx —(arcsin x)*;
2
g a) y:%xlxz—a2 —%In(xh/xz—az); 6) cos’(x+y)+eY=x; B)
y—(x2+4)xiz; r) y=(3—25in 4X2)5; 0 y=vVxet+x°;
3 X +1 1 x-1 1 X=Yy K2 Ynx
; a)y:ZIn 1 4I X+1+§arctgsx; 0) y3=m; B)y:(1+e ) ;
r) y=+/1+arcsin x ; n) y=3sin? x+Cos g
1 y ctgx
= +Intg3x;  6) Y =xy+Ih=; =(1—x2 )"
. ) Y=ot intg )Y =y w) y=(-x')
x+2Y) . (5 V4
r) y:(—lj ;1) y=S|n(x —5x+4)+tg;.
2 .
a) Y = 24/4x + ——; 6) y:(e°°sx+3) . ) y=Insin(2x+5);
1 VX +x+1
) y=xV1-x2; g y=2NX; 4 y=arctge®
COS” X
12 1
r) y=X*; n) X—y+arctgy=0;
a) y=X 1+X2 o) y= ! B) Yy = arcsin ~/1—3x;
13 1-X tg®2x’ ’
ry=x", ) Y -sin x = cos(x - y);
3+ 6X . "
a) y= : 6) Y =SiN X — XCOSX; B) Yy =X"InX;
" V3 —4x +5x?
F) y: X—tgx; Il) X — arctg(ij;
X y




Howmep

Bap. OyHKIMU
vy X iy sin® x : xIn x
a =) =, B =—,
15 22 _x2 2 +2¢0s” X ]
r) y = (arctgx)"*; o (e -1)-(e¥ -1)-1=0;
a) y = +58C+1; 6) y=2tg°(x2 +1); p) y = 379"
16 \/X +1
y
r) y = (arctgx)"; n yix=e*;
1+ x? 1., X
a) Y= ; 0) y==tg°Xx+Incosx; B) Y =arct ——;
17 A (e Y= y gl+ 1_x2
0y =(x+x?)"; 1) xX* —y® +3axy =0;
1-sinx
a) y=3?i/X5+5X4—§; 6) y=In S_ ; B) y:arctg(tgzx);
18 X 1+sinx
ny=@6nx)";  mx-y+a-siny=0;
)y =58> + X+ ! 6) y=2"¢" )Y aresinx.
a) y= - = ; B) Y= '
19 X V1-x?
r) y =(cosx)"; n Iny = arctg [5}
y
) y=Vx2+1+¥x+1; o) y:%tg3x—tgx+x;
20
3—X 2 y
B) y:arctg‘/—z; r) y = (cosx)* ; 1) X—y+e’arctgx=0;
X_
3amaua 2
Haiitu npenens! ¢pyHKumii ¢ momouibio npasuia Jlonurans.
H;;\ffp [Ipenensr
)"ml—coszx 6) lim In sin x ) lim et
a ; — B) li —
1 X0 X + sin2x x->7/2 (2x n)2 X g
r) lim (x+2)"",
a) lim &2 mx—zcos . 6) hmi B) lim x-2 ctgnr ;
2 x—0 X x—0 acthX 3)( x—2+0
F) ||m 3/( 4+Inx) .
x—>+0
) lim 27019 3X. 6) lim2-Y*=3 5) lim 9 ’fx/ 2.
3 x—0 X x—7 X — x—0 |nix + 1’

r) lim (xlOe 3*)

X—>+00




Howmep

Bap. [Ipenensr
a Iim¢ 6) lim 3-4x. B) lim (1-x)"2 ;
A x>0 Sin 5)( x—81Q _ \/_ x—1-0
r) lim| ——x|tg X.
: Hg(Z jg
a) lim 231N X, 6) lim XX=1=3. 5) lim tg—smﬁ,
5 x>0 X — tgx x-»10 x—10 x—a 2a 2
r) lim (Inx)"*
- . X—=sInXx
a)lml_ﬂ' 6) lim 33 : B) lim [x sing);
6 x>0 X SIn X x—0 X X—0 X
r) lim (In 1j :
x—+0 X
i 1-cos x ) lim In(g — 2X2) ) lim (ctg nxJSi”(H)
a)lim ; —_—; B —= ;
v -0 x(V1+ x — 1] x>2 - SIN27X Xt 2
r) Iim(\/x+2 —2)tg£.
X—>2 X
H _ 2X 1
a)limM; 0) lim = 1- B) lim xInX;
x—1 \/; -1 x—0 actg 5)( X—>00 X _]_
8 2.3
X2
r) lim .
) Hw(xz +3j
; a) Im=—2- (a>0); Iim/%- B) lim (L-e* Jotg x;
X7/ X—>
0 fmx
i . _ sinx . 7ZX
lim tg3x; 0) Ilma ? ; B) lim (x—1)tg=;
-0 tg X x—0 X x—-1 2
10 in(2- x)
r) IIm( )
x->1+0\ X =1
) ||m( 1 _iZ) 6) lim NX, jim X .
11 PASINTX X H""\/_ x>0 Ctgx
r) lim (ctgx)m.
3 2 Qi
a) lim 22X = X+2 6) lim M; ) lim (x”-e’x),n>0;
-l XS _TxX+ 6 x—=0 X X—>+00
12 L
1_
r) [!Tlx
2
a) lim Sec” X - 2tgx. 0) lim — nx. B) lim x"-sin E,n>0;
w? 1+c0s4x xoe X[y X0 X
13 4
) lim (1-x)"2

x—1-0




Howmep

Bap. [Ipenensr
_In(sin mx .t
a) lim Q 6) lim (1—cos x)ctgx; B) lim x*;
x-0  |nsin X x—0 X—>+0
14 .
4+Inx
0 fim,
1 70( - H sinx .
a) leml(l— x)-tg?; 0) I|m0 arcsin x-ctgx; B) lim x
15 g™
lim | tg ™ i
I‘) !»1[ g 4 ) .
. X 1 . . 1
a)lim| ———|; 6) lim In x-In(x—1); B) lim (2+ X)in3x;
-1\ X—1 Inx x—1 X—>400
16 .
2 X
r) leTo (1+x :
T
XCOS X —Sin X : M 2
a) lim === "= 6) lim —X—; )||mL
17 x—0 X x—0 Ctgﬂ X—>+00 2X _1
2
r) >!I—rﬂox '
1
. —X X
a) lim ; 6) lim e** - tg B) lim (ctg chos ;
“osin™® Hw 3
18
X 3x
r) lim (—j :
x>n\ 54X
7
_tgx—sin x "
a) lim tg—?; 0) lim (1—ij ) lim X ;
x>0 X —38in X X—>0 X x—0 X
19 ctg —-
2
i 1900 (3x-5)
) X2 ex+3 ex2+l '
X Vid ey . -2
a) I|m —_ 0) lim (e e )'ctgx; B) lim (\/x+2—2)x ;T)
ctgx 2C0S X X0 X2
20
Ilml(ctgﬁ tg S—ﬂxj
3agaua 3
Haiiti HanGonblnee 1 HauMeHbIee 3HaYeHus QyHKImu Y = f (X) Ha OTpPE3KE [a, b].
Howmep
Bap. @yHKIUA, OTPE3OK
1 f(x)=x®-12x+7, [0,3].
2 f(x)=x°—(5/3)x° +2, [0,2].




3 f(x)= (\/§/Z)>< +COSX, {O, %} .
4 f(x)=3x* —16x° + 2, [-3,1].
5 f(x)=x>-3x+1, [y2,2].
6 f(x)=x* +4x, [-2,2].
7 F(x)=(v3/2)x —sin x [o, ﬂ
8 f(x)=81x—x*, [-1,4].
9 f(x)=3-2x?, [-13].
10 f(x)=x—sin x, [- 7, 7].
X+6
11 f(xX)=——, -5,5/.
12 f(x):%x+cosx, |:%7r:|
X—3
13 f(x)= : -5,5/.
(X) X“+16 [ ]
14 f(X):—X—Sin X, |:g72' 27[}
X+3
15 f(x)= -3,7
0=22 3]
16 f(x)==X+cosX, |:—§7Z'—7Z':|
X—5
17 f(x)= , -3,7
-3 a7
18 f(x)=>x—sin x, {-2;; —7[}
X—4
19 f(x)= , -4,6
=2 L4
20 f(x)==x+cosX, |:—27Z' ——7Z':|
3anaua 4
[TpoBecTu nojgHOE HUCCIIEeTOBaHUE U TOCTPOUTD I'padUKH PYHKIHH.
Howep OyHKIUU
Bap. YHKH
X e”
1 = ; 0)y=—.
a) y NETE )y <
1+xY )
2 a) y=|—=|; 6 y=h(2x?+3).

x-1




Howmep
Bap. DOyHKIUU
X -x
3 a) y:(x_l)z; 0) y=X36 .
2x -1 1
4 a) y= ; 0)y= .
T AR
X2
5 a) y=——; 6) y=x-In(x+1).
X -1
x° =
6 a) y= (X+1)2; 6) y=ex2,
x® +16 1
7 )y = » ; 0)y= TRE
2
8 )yz(iﬂ; 6) y=x"Inx
x® -1 X+1
9 XL g y=h 2o
2y 4x* )Y X+ 2
10 a)yzm; 6)y=x—|nx.
2 1
11 2 G y= _
2y X*+X+1 )Y e” -1
x* -1 x+1
12 X g y=h =,
2y 4%* )Y X+2
X3
13 =——; 0)y= .
VY 2(x+1) VY e
3
14 a) y=2 +16; 6) y=x’Inx.
X
X2
15 a) y=sr g’ 6) y=x%".
X —
x+2)
16 a)y:(ﬁj; 0) y=x—-Inx.
2x-1
17 a) yzm; 0) y=x—Inx+1.
X 1
18 a) y:(x_l)z; 6) y=e?.
19 2) y_(“_sz. 6) y=2
x-1)° YT
20 2) y= X2X+1; 6) y=In(2x?+3).

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA
[Tposepsiemoe 3amanme 1 mo teme "JluddepeHnuanpabie ucuucieHuss QyHKIHH OTHOU
HepeMeHHOﬁll BBIITOJHACTCA CTYACHTAMU CaAMOCTOATCIIBHO U JOJIZKHO 6LITL CAaHO NpCnogaBaTCIito



Ha TIPOBEpKy B cucreMe «Pocmuctant» no 3auétHoi Heaenu. Ha ero BwimosiHeHue otBogutcs 21
yac. HoMmepa BapraHTOB KOHTPOJIBHBIX 3a7a4 OMPEICIAIOTCS C MOMOIIBI0 TaOmuipl 1, mpudem
HOMEpa BapUAHTOB KOHTPOJIbHBIX 3a7ad 1 u 4 HaxomsTcs 1o mepBod OykBe (paMHIIMU CTYy/IEHTA;
HOMEDP BapHaHTa KOHTPOJIBHOHM 3amadyv 2 HAaXOJMUTCS 1O MEepBOM OyKBE MMEHH CTYACHTA; HOMED
BapuaHTa KOHTPOJILHOM 3aJ1auil 3 HaxOAMUTCS 1O MEePBOil OYKBE OTYECTBA CTYICHTA.

Tabauua 1
Byksa A b B r Ji| EE | K3 )41 K J1
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 BHIMONHEHUH TIPOBEPSEMOTO 3aJaHUs HEOOXOAMMO CTPOrO HPUACPKUBATHCS
VKa3aHHBIX HIDKEe TMpaBui. PaboTel, BBIONHEHHbIE 0€3 COOMIOACHUS OTUX MpaBui, He
3aUUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY ISl IEpepabOTKU.

1. Kaxpnoe mpoBepsieMoe 3a/laHue JODKHO ObITh BBIMOJIHEHO B OTAEIBHOW TETpagul B KIETKY
CUHUMHU WJIM YEPHBIMU YEPHUIIAMH.

2. B 3aromnoBke paboThl Ha OOJIOKKE TETPaAH JOJDKHBI OBITh SICHO HamucaHbl (GaMuius, UMs U
OTYECTBO CTYJIEHTA, Ha3BaHWE JUCLMIUIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3/I€Ch )K€ CIEIyET
yKazaTh Ha3BaHHME Yy4yeOHOro 3aBeleHUs. B KoHie paboThl clieyeT NOCTaBUTh JAaTy €ro
BBITNIOJIHEHUSI U MTOAIUCH CTYJEHTA.

3. B paboty nomxHbI ObITH BKIIIOUEHBI BCE 3a]]a41, YKa3aHHBIE B 33IaHUU, CTPOTO 1O MOJI0KEHHOMY
BapuaHTy. Pemienus 3aja4 Hajo pacrosaraTh B OPSIIKE BO3pACTaHUS X HOMEPOB.

4. Tlepen peuieHUEM Kaxk10# 3a71a4u Ha/10 TOJHOCTRIO BhIUCATh € ycioBue. Eciu ycnoBue 3a1auun
uMmeeT oOuIyr0 (OpMYIHpPOBKY, TO, IEpPENHChIBas €ro, cleayeT oO0IIHMe [aHHbIE 3aMEHUTh
KOHKPETHBIMHU, B3STBIMA M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJIMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3afaHHio. OIBIT MMOKa3bIBAET, YTO YAIE BCETO HEYMEHHME PELIUTH TY
WIM MHYIO 3371a4y BBI3BIBAETCS TEM, UTO CTYJEHT HE BBIIIOJIHUII 3TO TpeOOBaHHE.

5. Bce 3amaHus J0KHBI OBITH BBUIOKEHBI Ha CalT Ui NpPOBEpKHM IMpernojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kpurepumn oneHku:
- OLEHKA «3ayTEHO» BBICTABJISETCSA CTYIEHTY, €CJIM NpaBUIbHO BbINONIHEHO He MeHee 70 %
3aJaHUI;
- OIIEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYIEHTY, €CJIH MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJJaHuH.

7.2.2. llpoBepsiemoe 3aganue 2 mo reMe "OYyHKIMY HECKOJILKUX HepeMeHHbIX '
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossie npuMepsl 3a1aHUI
3agaua
Jlano ckansipuoe none U =U(X;Y).
1) CocraButh ypaBHeHue auHuKA U = C 1 IOCTPOUTH €€ rpaduK.
2) BbrumcnauTs ¢ MOMOLIBIO TPAANEHTA IPOU3BOJHYIO CKAIPHOTo ot U = U(X; y) B TOuke A

1o Hanpasienuio Bektopa AB.
3) HaiiTit HaUOOBIITYIO CKOPOCTH H3MEHEHUS CKAIIPHOTO MOJIS B TOYKE A.

Howmep

Rap U =LT(X, y) Koopnunarsl T. 4 | Koopaunatel 1. B




Howmep

Bap. U= LT(X, y) Koopaunatsl T. 4 | Koopaunatel 1. B
V3. 1 J3
1 24y 4 | |-2+22-= —2+X2:0
X“+y +4x+2y | -4 ( + > > + >
2 X*+y?+2x-2y | 2 (—1 1—£J [0;1—£J
2 2 2
3 | xXP+y*+2x-4y | -1 {—1—£;§J (—1—£;Oj
2 2 2
4 X2 +y?—2x-2y | 7 [l 1—£J (0;1—£J
2 2 2
5 X +y? +2x+4y | 4 (—Hﬁ;—% {—HE;O]
2 2 2
6 X*+y?—-2x+2y | 2 (lS,—l—?J (0,—1—?}
J3.5 J3
7 2 +y? —2x— -1 1-—:~ 1-—0
X“+y°—2x—-4y [ > ' >
3, V3 3
8 Z4y?—4x— -4 —1-— 0,1-—
X" +y°—4x-2y (2 2] [ >
V3. 5 J3
2yt 1+—;-= 1+—;0
9 X“+y —-2x+4y | 4 ( + 55 + 5
10 | X*+y*+2x+2y | 7 [—l,—l+ ﬁj (0;—1+ EJ
2 2 2
11 X2 +y?+6x+4y | -12 {—1,—1+ ﬁj (0;—1+ EJ
2 2 2
3, 3 e
12 24+y?—6x—4 -3 —1-— 01-—
X +y —6x-4y (2 ZJ ( 2}
13 X2 +y?—4x+2y | -4 [1+§;—§J £1+§;0J
2 2 2
14 | X*+y*+4x-2y | 4 {—1—Q;EJ (—1—£;0J
2 2 2
15 | X' +y?+6x+4y | -9 {—1+£;—§J {—1+£:OJ
2 2 2
1, 3 e
16 ‘+y?—6x-4y | 4 —1-— 01-—
X +y —6x—-4y (2 ZJ [ 2]
17 X* +y?+4x+6y | -9 [—% 1—?} (0;1— \/5]




H;)al\gep U=U(xy) Koopauuarsi 1. 4 | Koopaunatsl 1. B
V3.1 J3
1 Syt -ax- —24+2= = —2+220
8 X*+y —4x—6y | 5 > 5 >
3.1 3
19 X*+y?+2x+8y | -1 —2+£;—_ _2+£;0
22 2
1 3 3
0 | weyacey | 8| 2P 01- 32

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

[IpoBepsiemoe 3amanue 2 mno temMe "®DYHKIMM HECKOJIBKHUX IEPEMEHHBIX' BBIIOIHAETCS
CTYJEHTaMH CaMOCTOSITEIBHO M JOJKHO OBITh CAAaHO MPENoJIaBaTeNI0 Ha MPOBEPKY B CHCTEME
«Pocoucrant» n0 3auétHoil Henmenuw. Ha ero BemmonHeHue otBomutcst 21 yac. Homep BapmanTa
KOHTPOJIbHOM 3a/1a4Ml ONpeAessieTcs] C MOMOIIbI0 TaObuuibl | 1 HaXOAUTCA 1O MepBoil OyKBEe UMEHU
CTYyJICHTA.

Tabnmna 1
BykBa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykpa M | HIO | 0,4 11 PU | CI | TII vy dD | X|II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBHIMOJIHEHMHM MPOBEPSAEMOTO 3aJ@aHUsl HEOOXOAWMO CTPOTO IPHAEPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbIOJHEHHbIE 0€3 COONIOAEHHS S3TUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCS CTYACHTY JJIs IepepabOTKu.

1. Kaxpnoe mpoBepsieMoe 3a/laHu€ JODKHO ObITh BBIMOJIHEHO B OTAEIBHOW TETpagul B KIETKY
CUHUMH WIN YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaaul IOJDKHBI OBITH SCHO HAmHMCaHbl (paMuiIns, UM H
OTUECTBO CTYJI€HTA, HAa3BaHWE NUCLMILIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3[€Ch )K€ CIELyeT
yKa3zaTh Ha3BaHME Yy4yeOHOro 3aBeleHUs. B KoHIe paOoThl clieyeT NOCTaBUTh JaTy €ro
BBITIOJIHEHMS U MTOAIINCH CTYJEHTA.

3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIE B 3aJJaHUH, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemienus 3agad Hago pacrosaraTh B OPSIKE BO3pACTaHUS MX HOMEPOB.

4. Ilepen pemieHHEM KaxI10M 3aa4n HaJI0 MOJHOCTBIO BIUCATh €€ ycioBue. Eciau ycinoBue 3agaun
uMeeT oOIIyl0 (QOPMYIHPOBKY, TO, MEpEnuChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creayer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHME PELIUTh TY
WIN MHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTY/IECHT HE BBIIOJIHUII 3TO TpeOOBaHHE.

5. Bce 3amaHus nommkHBI OBITH BBUIOKEHBI HAa CalT Ui TNPOBEPKH MpEnojaBaTeieM B
COOTBETCTBYIOILIEM Pa3zeiie JUCIUIIINHBI.

Kpurepun onenkmn:
- OILICHKA «3a4T€HO» BBICTABIIETCS CTYACHTY, €CJIHM IpaBWJIbHO BbINOJHEHO He MeHee 70 %
3aJaHUI;
- OLICHKA «HE 3a4YTEHO» BBICTABIISICTCA CTYIEHTY, €CIU IPaBUIBHO BBINONHEHO MeHee 70 %
3aJJaHuH.



7.2.3. IIpoBepsiemMoe 3a1aHue 3 MO TeMe
"HeonpeneaeHHbI HHTErpai. OnpeneJéHublii HHTErpaa’

(HaumenosaHue OYEeHOUHO20 cpedCcmsa)

Tunossle npuMepsl 3a1aHUM

3amaua 1
HaiiTn HeonpeiesieHHbIE HHTETPaJIbl.
Howmep Bap. HNuTterpanet
e*dx 19-4x dx
1 dx; 5x-2)Inxdx ;1) | ——.
a)ji/ﬁ ) o s xatXi I (5x2) ”fl_m
2 a) [ x+/3-x*dx; 6)jﬂdx 8) [ X-cos? (2x)dx; r)j—.
X° +5X+ sin X + tgx
arctgx +9
4dx In(3+ x* )dx;
S SO Roewe B) [IN(3+x* )dx; 1)
3 I dx
IX+3+3/(x+3)°
a) [ sin2x~/2-cos® xdx; 6)]3)(idx; ») [ X-arcsin xdx; r)
4
P
sin X 4x+31 .
dx: 6 dx; 2—X)sinxdx;
: ) eosx ¥ O o 1ner 12 (2 K
j COS X i
1+ cos X
3 —_—
6 a)j InXdX;6)I:2|-b(—2dX;B)J-(1—|nX)dX;r).[ \/_+1
7 —“de.

a)jl_tgxd .6 j“—xzxdx 8) [ (3 +4)cos xdx; r)j

COS°X 3Xx+5




Howmep Bap.

NHurerpaist

9-2x dx
8 ——— dx;s)|arcctg(4x)dx: .
X* —5X+6 B)I 9(4x) r)'[3003x+4sinx
2) | S'?ZX j 4X 21 xB)ijnzxdx;r)
o oS x+3
J'(\/_—l)(ex/_+l)dx
I3
a)j X dx;6)jx_—13dx;s)szsin3xdx;r)
10 cos’(x*) x* —2x—8
.[ dx
2sinX+CoSX+2
11 a) [ € sin 2xdX; 6)jarctg\/_dx B)j j dx
1+3/x+1
xadx -3x+1 dx
12 ——6)|e*In(1+3e* Mx; —d _
I(x +4)°° )I (1+3e")d B)j Isinx+tgx
13 a)j X dx 6)IX3 dx; B)dex '[ dx
Ji-x® +3%° Ix+3+3/(x+3)"
)I dx Ixarcsmx J. x—-101 X:1)
y cos® x(3tgx+1) \/1 X X*+2x* +101x
ey
15 aICOS?_’XdX;6)jx2e3de;B)J'X4+X tldx;r)j COS X dx.
4 +sin 3X X" +2X 1+ cos x




Howmep Bap. Huterpanet
sin xdx X+3 (4/x+1)
16 .0 xarcsm—dx —dx dx.
J’«/cos X )j B)Ix +x° Iif+4)i?x
(x+arctgx)dx 3 VX+5
6) | xIn(x* +1)dx; dx; ———dx
B e bl i
arctg-/xdx : X* —2x% +2Xx—2
=2 77" 6)| Xsinxcos xdx ; dx:
18 a)J. IX(1+x) )I B)'[ X" +2x? )
J‘ dX
3cosx+4sinx
sin xdx 4x* +3x+50
- 6) | x> sindxdx: dx;
19 Ia\/3+2cos )I B)Ix +2x* +50x% 2
(Ji—le§+1M
j e X.
¥4 +Inx X +3x*+5 dx
d -6) | xIn® xdx : —————ax;
20 ! X J ] x* +5x° rj25inx+cosx+2
3amaya 2
BBI‘II/ICJ'II/ITL onpez[eneHHHe I/IHTCI‘paJ'IBI
Howmep Bap. I/IHTerpaJIBI
1 { T LX +2x 5+ ®) jxsmxdx r)j1/4 x? )*dx.
\/_dx 2In( x? +1)dx % 5 x%dx
2 ; X sin 2xdx; —
)I )j & I ' !(25+x2)3
x*dx cos® x
3 ;6 X —3)e*dx;
a>£«/x+9+\/§ )J-\/l— B)I( ) K I\/sm X
sin® x
4 X; x*v/1—x*dx.
j\/cos K !
xdx 7 ) > t o xdx
5 : : X“v25—x°dx; .
a)Il+x le s B)£ r)L/2x+2




Howmep Bap. I/IHTeraJIBI
7
6 a) jcos X sin2xdx; 6).[ (9-X°
Infe : dx T B) j(«/cosx+sinx)2dx; r)
! T xdx
2(x-1)dx_ __ % x2dx / 1°(X /)dX
8
I Tl 6)Il+x !os xsin® xdx; r)2 T
9 a)j\/% )j\/i B) j(cosx+«/sm )2dx; 1)
jw/(l—x2 ) dx.
10 3(Xx+4)dx . xdx sin® xdx e_1| 1d
e 9 jm ”J”‘X e
[ e Tagintxdx 3 2 J4—x*
11 2) j(x+2)e dx; 6) IW j(x 1)3, j2
12 a) j(x 5)e*dx; 6) jsm x cos® xdx; B)f 2,r)jx V16 — x2dx.
13 xdx @ _
a) jx cos 2xdx; 6)_|. j’m j x3+/9 — x?dx.
2 7
. 72sin’ Xdx dx dx
14 a)J'(x+6)e dx; 6) j oo’ j— I—1+4sin2x'
%Inx 7 sin? xdx S dx x*dx
—d :
o a)I o I 4/cos x '!.XW Iq/ 16+ x%)
g e xdx : _ J1- xdx
16 a) !(x—%)cosSxdx, 6)[\/_+1 B)! X2_4,r) ﬁ[z -
% x*dx o Jxdx & dx
17 a) jxstxdx 6)jm,3)£& 0 )1xln3x
18 2) j (x+4)edx; 6) jj‘L  B) j Sdx i1 _'j"i/l—e“dx.
taxdx: 6 xdx r
19 a) !archx )j j\/r )IW




Howmep Bap. WuTerparst
20 a)j(x 1)e*dx: 6) jCOSSI:dX,B)j ax ,F)J\/de
3amaua 3
BBIYHCIHTD IOMAb (UIYPEI, OPAHHYCHHOI 3 1aHHBIMK THHUAME. CIeIaTh YepTex
ob6nactu
Howmep Bap. Y paBHEHHS THHMIA
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=—Xx+2;y=x"
12 =X°; Yy=X;y=4x.
13 X=4-y*; x=16 —4y>,
14 y=X; y=x°; y=—2Xx+3.
15 y=4-x*; y=16 —4x*; y<8x-5.
16 = X*; y:XZ;y:8x—15.
17 y=1-x%; y>x3;y>-3

2X.




Howmep Bap. YpaBHeHuUs JIMHUT
18 X=Yy% Yy=X;y=2—X.
19 X=y*; y=X;x+2y—-3=0.
20 y=x-1; y=1-x*; y=(x-1)°.
3anayva 4
Berauciute 00pem TEJIa, OrPaHUYCHHOI'O ITOBEPXHOCTAMMU, 110 U3BECTHBIM IIOIICPCUHBIM
CCUCHUAM
Howmep Bap. [ToBepxHoCTH
1 z=2-x*-5y?%; z=0.
2 z=4+.y*+2z%; x=5.
3 z=5-x*+4y*; z=0.
2 2 4
4 X—+y——z—:1; z=1;z=0.
2 3 4
2 2 2
5 X——y——z—zl; X=4
4 5 6
6 z=1+4x* +Vy*; 2=2.
7 y=3+J2x*+2°; y=4.
8 x=3+y*+22%; x=4.
2 2 2
9 —X—+y—+z—:1; 0<x<2
1 4 4
2 2 2
10 X——y—+z—:1, y=3
4 1 9
11 x=2-9y*-16z%; x=0.
12 x=2-,y*+9z%; x=0.
13 z=1-x*+4y?*; z=0.
2 2 2
14 XY,z 4
4 9 16
15 y=3-+/x*+4z*; y=0.
XZ y2 ZZ
16 ———+—=1,y20;y<2.
4 4 1 y y




Howmep Bap. [ToBepxHOoCTH
17 2=2+Xx*+9y*;z=4.
18 z2=2-x"-4y?*;7=0.
19 y=1-x*-4z%;y=0.
X2 2 2
20 —+y—+—:1;y22.
1 4 9
3agauga 5
Brrauciute 00beM Tena, 00pa3oBaHHOTO BpaleHneM BOKpyT ocu OX ¢urypsl,
OFpaHHHeHHOﬁ JIMHUSMU. CI[GJ'IaTL YCPTECIK
Howmep Bap. YpaBHEHUS IMHUN
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=0.
6 y=4x%; x=0;y=-4.
7 y=-4x>; x=-1; y=0.
8 y=-4x>; x=0; y=-4.
9 y=4x°; x=-1;y=0.
_ 3. _ “yy
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 X +y?=4; y>1,
15 X*+y'=1; x+y=>1.




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

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUS

[TpoBepsiemoe 3amanue 3 o treme "Heonpenenennsiii naTerpan. OnpenenéHHplii HHTErpat”
BBITIOJTHAETCS CTYJCHTAMH CAMOCTOATEIBHO M JIOJDKHO OBITH CJAHO MPENOoIaBaTeNi0 Ha MIPOBEPKY B
cucreme «PocmucranT» no 3au€rHoi Henenu. Ha ero BemomHenue orBoautcs 21 wac. Homepa
BapHAHTOB KOHTPOJBHBIX 3a/ay OMPEIENAIOTCS C MOMOIIbI0 Tabmuibl 1, mpuyem Homepa
KOHTPOJIBHBIX 33J7[ad 2 M 5 HaXOAATCSA 1O MepBOi OyKBe (haMHIIUH CTYJeHTa; HOMEP KOHTPOJIbHOU
3aJaud 3 HAXOJUTCA MO MepBoil OykBe MMEHH CTYIEHTa; HOMEpa KOHTPOIJBHBIX 3amau 1 u 4
HAXOJSATCS MO TepBOi OyKBe OTUYECTBA CTYICHTA.

Tabmumna 1
Byksa A b B r i EE | XJ3 u K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJNHEHUH TPOBEPSEMOTO 3aJaHUs HEOOXOAMMO CTPOro MPHUIEPKUBATHCS
YKa3aHHbIX HIKE TMpaBuwil. PaboThl, BbINOJHEHHBbIE 0€3 COONIOACHHS S3TUX MpaBWI, HE
3aYUTHIBAIOTCS U BO3BPALIAIOTCA CTYACHTY Ui IepepadOTKH.

1. Kaxpnoe mpoBepsieMoe 3a/laHu€ JODKHO ObITh BBINOJIHEHO B OT/AEIBHOW TETpagul B KIETKY
CUHUMH WJIN YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOoOThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIus, UMS |
OTUECTBO CTYJIEHTA, Ha3BaHWE NUCLUIUIMHBI, HOMEp IPOBEPSIEMOIO 3aJaHUs; 3[1€Ch )K€ CIEIyET
yKazaTh Ha3BaHME Yy4yeOHOro 3aBeleHUs. B KoHue paOoThl clieyeT IOCTaBUTh JaTy €ro
BBITIOJIHEHUS U MTOAINCH CTYJEHTA.

3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a]1a4H, YKa3aHHBIC B 33JJaHUHU, CTPOTO 110 TTOJIOKECHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B OPSIIKE BO3pAacTaHUS MX HOMEPOB.

4. Ilepen pemieHueM Kax 101 3aa4u Ha/10 MOJHOCTHIO BhIUCATh €€ ycioBue. Eciu ycnoBue 3a1auun
uMeeT oOIIyl0 (QOpPMYIHPOBKY, TO, MEpENHChIBas €ro, cieayer oOllue JaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He cregyer mnpucTynaTh K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHME PELIUTh TY
WIN MHYIO 33/1a4y BBI3BIBAETCS TE€M, YTO CTYAEHT HE BBIIIOJIHUII 3TO TpeOOBaHHUE.

5. Bce 3amaHus A0KHBI OBITh BBUIOKEHBl HA CaWT I NPOBEPKHM IIPENoJaBaTesieM B
COOTBETCTBYIOILIEM pa3zeiie AUCIUIIINHBI.

Kpurepumn oneHku:

- OILICHKA «3a4TEHO» BBICTABISAETCS CTYACHTY, €CJIM IIpaBWIbHO BbINOJHEHO HE MeHee 70 %
3aJaHuN;



- OLIEHKA «HE 3a4YTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM MPaBWIbHO BbINOJHEHO MeHee 70 %
3aJaHuN.

7.2.4. IIlpoBepsiemoe 3aganue 4 mo reMe

"Teopusi pyHKINH KOMILJIEKCHOIO IlepeMeHHOro""
(HaumenosaHue OYEeHOUHO20 cpedCcmea)

Tunossle npuMepsl 3a1aHUM

3agaya
Pemmnts ypasnenne az’ +bz? +cz+d =0 u u300pa3ute ero KopEu Z,, Z,, Z,
Ha KOMIUIEKCHOM TIIOCKOCTH. [IpoBepuTsh, 4T0 Z, + 2, +2,= —5; 2,2,+2,2,4+2,2,= g;
2,2,2,= 4
a
Homep Bapuanra | a | b c | d
1 9 | 15 |11 | 5
2 4 |-12 |13 | -5
3 9 | 21 |17 | 5
4 4 112 |13 | 5
5 2 | -4 3 | -1
6 9 | -21 |17 | -5
7 2 4 3 1
8 4 | -8 9 | 5
9 9 | -15 |11 | -5
10 4 8 9 5
11 2 3 4 | 3
12 3| -4 5 | 4
13 4 5 6 5
14 5 | -6 7 | -6
15 6 7 8 7
16 7| -9 |10 -8
17 8 5 7 |10
18 9 | -6 5 | -8
19 6 5 3 | 4
20 5 -7 4 | -2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

[Tposepsiemoe 3amanue 4 mo Teme 'Teopuss (QyHKIIMHM KOMIUIEKCHOTO TIEPEMEHHOTO"
BBITOJIHSICTCS CTYIEHTAMH CaMOCTOSITEIbHO U JOJDKHO OBITh CJAHO MPEIoIaBaTeso Ha IPOBEPKY B
cucreme «PocaucranTt» no 3auértHoit Henmenu. Ha ero BeimonmHenue orBoxutcst 21 uac. Homep



BapHaHTa KOHTPOJBHOU 3aJa4yMl OMPEAEISIeTCs C MOMOIIbIO TaOMUIBl 1 ¥ HAaXOAMUTCS MO MEepPBOU
OyKBE UMEHU CTY/ICHTA.

Taomuma 1
BbykBa A b B r pi| E.E K3 u K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BbykBa M H,IO 0.4 II P cI | T,1 Yy (ORC] X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpy BBINOJNHEHUH TPOBEPSEMOIO 3aJaHUA HEOOXOAMMO CTPOro HPUIEPKUBATHCS
yKa3aHHBIX HIDKE TpaBWwil. PaboThl, BBHINOJHEHHBIE 0€3 COOMIOACHUS JSTHX MpPaBUJ, HE
3a4MTHIBAIOTCS U BO3BPAILAIOTCS CTYIEHTY JJIs IepepaboTKH.

1. Kaxnoe npoBepsieMoe 3ajaHu€ JODKHO ObITh BBINOJIHEHO B OTAEIBHOW TETpagud B KIETKY
CUHMMH WM YEPHBIMU YEPHUIIAMH.

2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAmHMCaHBI (paMuiIns, UM H
OTYECTBO CTYJEHTa, Ha3BaHUE NUCLUIUIMHBI, HOMEpP MPOBEPSIEMOro 3aJaHMsl; 3/1eCh XK€ CIeIyeT
yKa3aThb Ha3BaHHUE Yy4eOHOTO 3aBeleHHs. B KoHIe padoThl cCieqyeT IOCTaBUTh JaTy €ro
BBINOJIHEHUS U TIOJMUCH CTY/IEHTA.

3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIEC B 3aJJaHUH, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3aau HaJlo0 pacroyiaraTh B Ops/IKe BO3PACTaHUSA UX HOMEPOB.

4. Ilepen pemeHHEM KaxI0M 3aa4u HAJI0 OJHOCTBIO BIUCATH €€ ycloBue. Eciau ycioBue 3agaun
uMeerT oOLIyr0 (GOPMYIHPOBKY, TO, HEpENuChIBas €ro, cieayer oOllue AaHHbIE 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIbHOTO ~ 3a/laHUsl, HE pellMB JOCTaTOYHOI'O KOJMYECTBa 3ajad [0 MaTepuany,
COOTBETCTBYIOILIEMY 3TOMY 3afaHuio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHME PELIUTh TY
WIN UHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTY/IEHT HE BBIIOJIHUI 3TO TpeOOBaHHUE.

5. Bce 3amaHusg nomkHBI OBITH BBUIOKEHBI HAa CaWT Ui TNPOBEPKH MPENoJaBaTeiIeM B
COOTBETCTBYIOILEM Pa3Zeiie JUCIUIIINHBI.

Kpurepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYJEHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHUi;
- OIIEHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CIU TPaBWIHHO BbHIMIOJIHEHO MeHnee 70 %
3aJlaHuH.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne B .
ONPOCHI K 3a4€T
n/n P y
1 |darp onpenenenne GyHKINUU ABYX, TPEX, h MepeMeHHBIX. [Ipumepsl.

Uro HaspiBalOT 00JacThi0 ompefeneHuss (GYHKIHMM HECKOJbKHUX IepeMeHHbIX. Kak
FeOMETPHUYECKH MOYKHO MPEJICTABUTh 00JacTh ONpeeieHns (QYHKIIMU IBYX MEpEeMEHHbBIX. YTo
siBIsieTcs rpaMKoM (QYHKIMM JIBYX IIEPEMEHHBIX U KaK €r0 IOCTPOUTH.

UTo Ha3bIBaeTCS YaCTHBIM MNpupamcHucM H 4acTHOM HpOHSBO,I[HOﬁ (1)YHKI_II/II/I HCCKOJIBKHX|
MCPCMCHHBIX. Kax HaxoJ4AT YaCTHBIC ITPOHU3BOJHBIC. HpI/IMCp

SN

UTo Ha3bIBalOT MOJHBIM MpUpalleHueM U MOJHBIM IuddepeHuanom QpyHKIUN HECKOIbKUX
nepeMeHHbIX. DopMyna 1y BeIYHCcIeHus noiaHoro auddepennnana. Mcmnonb30BaHue MOIHOTO
b depennmana s npubIKeHHBIX Beiuucienui. [lpumep.

JacTHble MPOU3BOJIHBIE OT CI0KHOM (PYHKIIMK HECKOJIBKMX NEPEMEHHBIX.

YacTHble MPOU3BOIHBIE OT (PYHKIIMK HECKOJIBKUX NEPEMEHHBIX, 3aJJaHHON HESIBHO.

UacTHEIe IIPOU3BOJHBIC BLICIIHX ITOPAJAKOB @®HII. Cmemannbie ITPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepennmanst Beicimx nopsaxkos OHIT.

OO |01

KacartenbHast IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

UTo Ha3bIBAIOT TOUKOW MakcCUMyMa (MUHUMYMa) GYHKIMU HECKOJIBKUX MepeMeHHbIX. KakoBbI
HEe00X0IMMBbIE YCIIOBHS CYIIECTBOBAHUS TOUYEK MAaKCUMyMa U MUHHUMYyMa.

11

JlocTaTouHble YCIIOBHMsI CYIIECTBOBaHMS MHMHHMYMa U MakCUMyMa (yHKIMM JBYX
[IEPEMEHHBIX B CTAIIMOHAPHOM TOYKE.

12

YcnoBHBIN dkcTpeMyM. MHoxutenu Jlarpanxka. @ynknua Jlarpanxka. Kak HaliTH yCIIOBHBIN
DKCTPEMYM.

13

[lepBooOpa3Has u HeomnpeneaeHHbIM nHTerpan A GyHkiuu f(x). [pumepsl.

14

CBoiicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6n1z1ua HCOMIPCACIICHHBIX HHTCI'PAJIOB.

16

MuTerpupoBanue 3ameHoun rnepeMeHHou. [Ipumep.

17

HHTCFpHpOBaHI/IC 11O 4aCTAM. HpHMep Kakue HWHTCIrpaJibl BBIYUCIAKOTCA 5TUM METOJOM.

18

[Tpocreiimme npobu 1,2,3,4-oro Tuna, uHTErpUpoBanue apoodeit 1,2,3 tumna.

19

HTerpupoBaHue paldoOHAIbHBIX (QYHKUUH. (MpeACTaBICHUH HENpPaBUIbLHOW JPOOHO-
panvoHaIbHOM (DYHKIIMM B BHJI€ CYMMbl MHOTOWJIEHA M MPAaBUIIBHOM JPOOHO-pallMOHATBHOM
(GyHKIIMHM; TeopeMa O MPEeACTaBICHUU MPABUIBHON JPOOHO-pAlMOHATIBLHOW (YHKIMU B BUIE
CYMMBI IPOCTEHIINX poOeii).

20

HTerpupoBaHne TPUTOHOMETPUUYECKUX (DYHKIUH.

21

HTerprpoBaHne HPPAIMOHAIBHBIX (QYHKITHIA.

22

UTo Ha3pIBalOT MHTErpAJbHOM CyMMOW (yHKUIMHU 3a7aHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

23

Uto Takoe OHpCIlCHCHHBIﬁ HHTePpaJI? KakoB eror COMCTpI/I‘-ICCKI/Iﬁ CMBICT?

24

CBOHCTBA ONIPEJICICHHOTO HHTETpaJIa.

25

[Ipon3BoaHAs OT ONpPENETICHHOTO MHTETpaia MO BepxXHeMy mpereny. CBs3b OMpeneleHHOTOo
MHTErpajia u NepBooOpa3HON OT NOJMHTErPAIbHON (DYHKIIHH.

26

Dopmyna HeroroHa-JIeliOHUIIa AJI BBIYMCICHHS OMPEACICHHOTO WHTErpaja U yCIOBUE €¢
M CITIOJIB30BaHUA

27

3aMeHa MepEeMEHHON B ONPEICICHHOM UHTErpase.




n/n

Bonpocsl k 3auéry

28

I/IHTerI/IpOBaHI/Ie I10 4aCTsAM B OIIPCACIICHHOM HHTETPAJIC

29

Brraucnenue momaneid MIOCKHX (Uryp B MPSMOYrOJbHBIX KOOpAMHATAX C IMOMOINBIO
OIIPEIEICHHOI0 UHTErpasa.

30

Brrancienue jiomazau CCKTopa B HOJIHpHOﬁ CUCTEME KOOpAHAT

31

BpluncieHue JIMHBL 1Y KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

32

Brrunciaenue oobeMa Tea o IJIomaaiaM MOICPCHYHbIX ceueHHI

33

Brruuciaenue oobeMa Teia BpalllCHU C IOMOIIBIO OIMPEACTICHHOI'O HHTECTpajia

34

HecoOcTBeHHbIE WHTErpaibl ¢ OECKOHEUHBbIMU TMpenenamu. Kakue U3 HHUX Ha3bIBAOT
CXOIAIIMMHUCS, Kakue pacxosimumucs? [Ipumepsl.

35

HecoOcTBeHHbIe MHTErpaNbl OT (DYHKIMH, UMEIOLIEH pa3pbiB 2oro poxa. Kakue mHTErpassl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIUMUCS ?

36

[lpr3Haku CXOOUMOCTH HECOOCTBEHHBIX MHTETpajloB C OECKOHEUHBIMU IIpeleslaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMIA, IMEIONTNX Pa3pbIBBI 20T0 poja

37

Uro Takoe npousBoHas ¢pyHkimu. KakoB ee reoMeTpruecKuil CMBICI.

38

[Ipou3BomHasi CyMMBI, TPOW3BENEHHs, YAaCTHOTO ABYX (yHKuui. [Ipom3BomHas CIIOXHOM
dbyukun. [pumep.

39

Ta6n1z1ua IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKI_[I/Iﬁ

40

Urto Takoe mupdepenunan pynkunu. @opmyna ero BeraucieHus. Tabmumna quddepeHimanos
OCHOBHBIX. 3JIeMeHTapHbIX ¢GyHkuui Hcnonb3oBanue muddepeHinuana B MpUOIMKEHHBIX
BbIYMCICHUSIX. [Ipumep.

41

[TpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

42

HeoOxoauMele M J1OCTaTOUHBIE YCIIOBUs BO3pacTaHus U yObiBaHMs auddepeHIMpyemoil
(byHKIHN.

43

Uro Ttakoe »skcTpeMymbl (min u max) ¢(yHkouu. KakoBbl HEOOXOJMMBbIE YCIOBHS
CYIIECTBOBAHHUS SKCTPEMyMa.

44

I[OCTaTO‘IHBIe YCJIOBUC CYHICCTBOBAHUA min ¥ max.

45

Teopems! Pouis, Jlarpanska, Komm.

46

[IpaBuna Jlonurans pacKpbITHs HEONIPEACICHHOCTEN

47

Dopmynsl Teinopa u Maknopena anst GyHkiuu f(X) ¥ UX UCMONB30BaHUE IS BBIYMCICHUN
BHauYE€HUHN QYHKIMH C 3aJaHHOW TOYHOCTBIO.

48

[ToHsiTME BBIMYKJIOCTH M BOTHYTOCTH Tpaduka (yHkuuu B Touke. Heobxoaumblie u
TOCTaTOYHBIE YCIOBUS BBIYKJIOCTH (BOTHYTOCTH) rpaduka GYHKIIMU B TOUKE.

49

Touku neperun6a rpadrika GyHKIMHU. Y CI0BHUE CYIIECTBOBAHMS TOUEK neperuoa.

50

AcuMnToTel Tpaduka ¢yHKIUU. BeprukambHble acumnToThl. [Ipumep. HaxionHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

51

KoMImiexkcHbie qucia, aJITeraI/I‘-ICCKa}I, TPUTOHOMCTPHUYICCKAA, TIOKA3ATCIIbHAA (I)OpMa 3allucCu

52

I[CflCTBPIH HaJd KOMIIJICKCHBIMH YU CJIaMH

53

KommuiekcHast QyHKIMs IeHCTBUTENBHOTO. JIMHUM HA MIIOCKOCTH KOMIIEKCHOTO TEPEMEHHOTO

54

(DYHKI_II/I}I KOMIIJICKCHOI'O MEPEMCHHOTO. 3HeMeHTapHLIC (bYHKI_II/II/I KOMIIJICKCHOTI'O
MEPEMCHHOT' O

55

[IpousBogHas (QYHKIMM KOMIUIEKCHOTO MepeMeHHOro. IIpon3BoaHblE 3JI€MEHTApHBIX
(YHKINH KOMIIJIEKCHOTO IEPEMEHHOT0

56

HTerpupoBanne (QyHKIMHM KOMIUIEKCHOTO IepeMeHHOro. MHTerpanbsl OT 3J€MEHTapHBIX

(YHKIMH KOMITJIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu U HOPMbI OLEHKH



dopma

NMPoBeIeHUs

Cemectp . Kpurepun u HOpMbI OLIEHKHU

NMPOMEKYTOUHOI
arTecTalnu
CryaenTt nomyuun 40-100
«3a4TEHO» 0aJuIoB: 3a BCe IPOBEpsiEMbIC
N 3aJlaHus ceMecTpa
3 3auér D

«HE 3a4TCHO»

Crynent nomyuun menee 40
0aiIoB: 3a Bce MPOBEPsSEMbIC
3aJlaHus ceMecTpa




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
onoamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
Ne nocodue, yuedHo- HayHon
ABTOpPBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBaHue
’ IBC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI IO BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocoodue / “Jlanp”
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obparenus: 25.10.2019). — Pexum
JIOCTYTA: JUUIsl aBTOPHU3. MOJIb30BaTeNei
2 | ®umunosa E.E., CepreeBa | Maremaruka: Yuebnoe nocobue / E.E. YyebHoe mocobue 2015 3bC
J1.B., Cno6onckas M.H. ®ununoga, /[.B. Cepreena, “ZNANIUM.COM”
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrpoHHsbIid. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHO- Hay-ion
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P » 1P 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmas maremaruka. Yacts 1 : yueObHOe Y4ebGHoe mocobue 2016 3BC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

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

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U WHGOPMALMOHHBIX 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,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIENCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa30BaTeIbHOIO NPOLECCa M0 JHCIUILIMHE

HaumenoBanue N
0G0py0BAHHEIX yqeﬁﬂblux dakTHYECKHUIl aapec E.\ 2 E
Ne kabuneros, 1aboparopui, Ilepeyens ocHOBHOTO y4eOHBIX KAOHHETOB, = § R

n/n MACTEPCICHX H Ap- o0opynoBaHus Jiaboparopuii, g E = §

00bEeKTOB /ISl IPOBeIeHUs o E S
NPAKTHYECKHX H MACTEPCKIX 1 Ap- = g g

Ja00paTOPHBIX 3aHATHH

Aynuropus

BeOKOH(EPEHIIHH.

VYyeOHnas ayuTopus

TUISL IIPOBEICHUS

3aHATUN  JIEKIIHOHHOTO

THUIIA. VYuebHast | Dxpan

ayIATOPUS JUTSL | TeIeBU3MOHHBIMN,

IIPOBEJEHUST  3aHATUM | HUpMBl, npoxkekTop | 445020 Camapckas

CEMUHAPCKOT0 TUMA. | HA WTaruBe. croia | o6n. 1. Tombsrrw,

1 VYuebHas ayIuTopMs | IpernogaBaTenbCckui, | yn.  bemopycckas, | 171 1
JUISt KypCOBOTO | CTYJIbA 168, 8 srax, YJIK- '
IIPOCKTUPOBAHUS npenoaasarensckue., | 807. Homep nmo TII
(BBITIOTTHEHUST KypcoBBIX | TpaHcmapaHT- -23
pabor). VYuebHas | mepeTsiKka,
ayuTOpUs JUISL | CUCTEMHBIH OJIOK .

IIPOBEJEHUS TPYIIIOBBIX
u VHIVBUAYaJIbHBIX
KOHCYJbTallil YdueOHas
ayIUuTOpUs JUIS
IIPOBEACHUS  3aHATUHI



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/

Ne
n/n

HaumenoBanue
000pYI0BAHHBIX Y4eOHbBIX
Ka0UHETOB, J1a0opaTopHii,

MAacCTepCKHUX U JAp.
00bEeKTOB VISl IPOBeIeHUS
NPaKTHYECKUX U
J1a00paATOPHBIX 3aHATHI

Ilepeyenb 0CHOBHOTO
o0opynoBaHus

dakTHYECKUIl aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii,
MacTepcKUx U JIp.

Maomans, M2

KoanuecTBo

MOCa0OYHbIX

MeCcT

TEKYIIErOo KOHTPOJS U
MPOMEKYTOYHOMN
aTTECTaIUH.

KomnbroTepHbiii  Kiacc.
[Tomewenue Inie:
CaMOCTOATENIbHON
paboThL. YueOHas
ayJIuTOpUs JUISt
MPOBEICHUS  3aHATUH
CEMHUHAPCKOT0 THUIIA.
VYyeOHnas ayuTopus
JUTSL KYpPCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX
pabor). YueOHas
ayIuTOpUs JUISL
MIPOBEACHUS TPYIIOBBIX
u WMHJUBUTyaJIbHBIX
KOHCYJIbTAIIUH.
VYuebHas ayIUTOpUs
JUTS IIPOBEJICHUS
3aHATHI TEKYLLETO
KOHTPOJIS "
IIPOMEKYTOUHOU
aTTeCTalUU.

Cronbl  y4eHHYECKUE,
CTyJIbsl YYEHHYECKHUE,
IIK ¢ BBIXOZOM B CETh
NuTepuer

445020 Camapckast
00n1. 1. Tonpsarry,
yin.  benopycckas,
14, 4 srax, I'-401.
Howmep mo TIT - 48

84,8

16
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