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

COI''TACOBAHO

3aseayrommi kabeaponn "llpukiangas MareMaTtuka U uadopmaruka "

« _» 20 T. O.M. I'ymmuna
(noonucy) (U.0. Damunus)

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 ",
"BBenenue B agann3 JaHgblX ", "' MonenupoBaHue U IPOTHO3UPOBAHUE COLIMATBHO-DKOHOMHUYECKUX

"
mpoiieccoB "

3. Iliianupyemblie pe3yJibTaThl 00y4YeHUsI

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

dopmupyeMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTH/KCHH S IInanupyemsblie pe3yJbTaThl
KOMITeTEHIIUH KOMITeTEeH U o0y4eHus

OIIK-1. Cnocoben

3HaTh: OCHOBHBIC OHATHS

IMPHUMCHATH BHGMCHTapHOﬁ MaTEMAaTUKU U
€CTECTBEHHOHAYYHBIE U METO/Ibl MATEMaTHIECKOTO aHaIH3a
O6HIGI/IH)K€H€pHI>IC HCO6XOI[I/IMI)IC AT PCIICHUA
3HAHHS, METOIbI npodeccHOHANIBHBIX 33124
MaTEMATHYECCKOT'O YMeTh: BBIABIITH

aHaNM3a u €CTECTBEHHOHAYYHYIO CYIIHOCTb
MOACIIMPOBAHUA, TEXHUYCCKUX U TEXHOJIOTHYCCKHUX
TEOPETHYECKOTO U npoOieM 1 NpodecCHOHATBHBIX
IKCTIEPUMEHTAIEHOTO 3aj1a4, TIPUBJICKAT ISl MX PEIICHUS
HCCIIEIOBaHYS B COOTBETCTBYIOILIHI MaTeMaTU4YeCKUH
npogeccuoHaTbHON ammapar

JeSTSILHOCTH Braners: HaBBIKAMU HCIIOJIB30BAHHMS

OCHOBHBIX 3aKOHOB BHeMeHTapHOﬁ
MaTeMaTHKH B pEILICHUH
npodeccuoHANBHBIX 3aj1a4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlek 1 3aga4u, IPUBOJAILINE K TOHATHIO 2 2 -
Jluddepennnanpabie IIPOU3BOJHOMN, IIpaBUiIa
MCUMCIICHHS muddepeHIMpoBaHUS PYHKIIMH
(YHKIIUMA OHOM
[IEPEMEHHOMN
Monyns 5. Cp [TpousBonHbie QyHKIUH STBHOM, 2 28 -
Jluddepennnanpabie HESIBHOM, 3a/1aHHO MapaMeTpUYECKH.
MCUMCIICHHS Huddepennman, npubInKeHHbIC
(yHKIIUY OJHOU BbruMciieHus. [Ipaswiia Jlonurass.
[IEPEMEHHOMN
Monyns 5. Ip1 Haxoxxnenue npon3BoiHON GyHKINH, 2 2 -
JluddepeHunanbHble 3a/1aHHBIX SIBHO, HESBHO,
MICUMCIICHUS napamerpuuecku. Jlorapupmudeckoe
(b YHKIIUM OTHOM nuddepeHnrpoBanme
[IEPEMEHHOMN
Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 -
Jluddepennmanpabie [Tpon3BOIHBIE BBICHIUX TTOPSIKOB.
MCUMCIICHUS JuddepeHnunansl BHICIINX MOPSAIKOB.
(byHKIIMY OJHOU
[IEPEMEHHOMN
Monyns 5. Ilp 2 HaxoxzaeHue BTOpoi U BblIIE 2 2 -
JnddepeHunanbHbie MPOU3BOJIHBIX (PYHKIIHI, 3aJaHHBIX SIBHO,
MCUMCIICHUS HESIBHO, MTapaMeTPUUYECKH.

(byHKIIUN OJHOU

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaunmeHnoBaHue TeM 3aHATHH Oo0bewm, KOHTPOJIs
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 3 [Ipumenenue nuddepennmrana k 2 2 -
Jluddepennnanbabie npuOMMKEHHBIM BhluKcieHusAM. [IpaBuna
MCUMCTICHUS Jlonurans.
(byHKINN OHOM
epeMEHHON
Monyib 5. Ip 3 Brrauciienue GpyHKIMi ¢ TOMOIIBIO 2 2 -
JudbdepennmaibHbIe nuddepennran. Berauciienue npeaenos,
MICUMCIICHUS UCTIONB3Ys mpaBwmiia Jlonmurans.
(byHKIIUN OTHOU
[IEPEMEHHON
Monyns 5. Jlek 4 HccnenoBanue QyHKIMA IPU TOMOIIN 2 2 -
JnddepeHunanbHble IIPOU3BOJHOM.
MICUMCIICHUS
(yHKIIMN OJHOU
[IEPEMEHHOMN
Moyis 5. Ip 4 KonTpomnbHas padota 1 mo Teme 2 2 25 - [TpoBepsiemoe 3amanue 1
JluddepenunanbHbIe "IuddepeHunanbHbIe HCUUCTIEHUS 10 TeEME
VCUMCIICHUS (GyHKIIMM OHON epeMeHHOM" " TuddepenumanbHble
(byHKLINN OJHOM MICUUCIIEHUS PYHKIIUN
[EPEMEHHOMN OJIHOM IEpEMEHHOM"
Monyns 6. Jlex 5 [Tonsitue ®HII. YactHple TpoU3BOAHBIC 2 2 -
DyHKIIH U 1u¢depeHranbl NepBoro nopsaKa
HECKOJIBKUX
[epEMEHHBIX
Monyns 6. Cp OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 2 28 -
DOyHKIHH [TpousBonHbie U tuddepeHra.
HECKOJIBKUX [TpuGnmKEHHBIC BEIYUCIICHUS.

IMCPCMCHHBIX

KacarenpHas u HOpMaJlb.




Bun

DopMBbI TEKYLLET0

. HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monys 6. IIp 5 YacTHbIC TPOU3BOIHBIE U 2 2 -
DOyHKIUH g depeHIralbI IEPBOTO MOPSIIKA.
HECKOJIBKUX HuddepennrpoBane HeIBHON
[1EPEMEHHBIX (GYHKIHH.
Monyis 6. Jlex 6 [TpousBonanbie U nudHepeHITaIbI 2 2 -
DyHKIUU BeIcIIUX TTopsaakoB @HII
HECKOJIBKUX
MEePEMEHHBIX
Monyib 6. IIp 6 [IpousBoausbie Boicux nopsiakos GHII. 2 2 -
DOyHKIIH [Tpumenenue nonxoro nuddepenmana k
HECKOJIBKUX NPUOIKEHHBIM BBIYHCIICHUSM
MePEeMEHHBIX
Monyns 6. Jlex 7 KacarenbHas TiIOCKOCTh U HOPMaJTh K 2 2 -
DyHKIUU noBepxHocTu. JkctpemyM OHII,
HECKOJIBKUX HEOOXOIMMBIE M TOCTATOYHBIE YCIIOBHSI.
MEePEeMEHHBIX
Monyis 6. Ip 7 KonTpomnbHas padbota 2 1o Teme 2 2 25 - [IpoBepsiemoe 3amanue 2
DyHKIUU "@YHKIIMY HECKOJIBKUX ITEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJIBKUX HECKOJIBKUX
[IEPEMEHHBIX nepeMeHHbIX"
Monyns 7. Jlek 8 [TonsTHE HEOMPeNeIEHHOTO HHTErpaa. 2 2 -
HeomnpeneneHHbit HenocpencrBenHoe HHTETpUPOBaHUE.

WHTETpall.

HHTerpupoBaHue 1o 4acTsam




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monayins 7. IIp 8 Brruncnenne HeonpeaenEHHbIX 2 2 -
Heonpenenennsiit UHTETPAIOB METOIOM
MHTETpall. HEMOCPEJICTBEHHOTO HHTETPUPOBAHHUS U
METOJIOM IOABEIECHHUS 10T
nuddepeHmnman
Monynsb 7. Jlex 9 WuTerpupoBanue panuoHaIbHbIX 2 2 -
HeonpeneneHHplit byHKIMI 1 qpobeit
MHTETpaJl.
Monyns 7. Cp Heonpenenenusrii uaTerpan. Merozs 2 27,75 -
HeonpenenenHslii UHTETPUPOBAHMSL.
MHTETpaJl.
Monyns 7. IIp 9 Borunciienne HeonpeaeneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB METOJIOM ITO/ICTAHOBKU U
MHTErpal. METOI0M MHTEIPUPOBAHUS MO YACTAM
Monyns 7. Jlex 10 WuTerpupoBanue TPUTOHOMETPHUUECKHUX 2 2 -
Heonpenenennslit GbyHKLINH.
MHTETpaJl.
Monyns 7. IIp 10 Beruncnenue HeonpeaeneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB OT PAllMOHAIBHBIX U
MHTETpal. TPUTOHOMETPUUYECKUX (YHKLIUI
Monyns 7. Jlex 11 HuTerpupoBanue uppanroHaibHbIX 2 2 -
Heomnpenenennslit byHKIII
MHTETpaJl.
Monyns 7. Ip 11 Brruncienne HeonpeaeneHHbIX 2 2 -
HeonpenenenHslii UHTETPaJIOB OT UPPALMOHATBHBIX
WHTErPaJL. byHKIUI




DopMBbI TEKYLLET0

MHTETpaj

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monayins 7. Jlek 12 MeTo/1b1 THTErpUPOBAHUS 2 2 -
Heonpenenennsiit
MHTErpall.
Monyns 7. Ip 12 KoHTposbHas paborta 3 1o Teme 2 2 25 - [TpoBepsiemoe 3aganue 3
Heonpenenenuslit "Heonpenenénuelii naTerpan” 110 TEME
MHTETpall. "Heonpenenéuunpiit
Monyns 8. Jlek 13 [TonsiTHE OMpENeICHHOTO HHTETpaJa. 2 2 -
OrnpeesieHHbIN ®opmyna Herorona-JleiOHuIa.
MHTETpal HuTerpupoBanue noCTaHOBKOM,
UHTETPUPOBAHKE IO YaCTIM
Monys 8. Cp Beruuciienue onpeaeneHHbIX 2 28 -
OnpeeneHHbIi WHTErpajioB. MeTO1bl UHTETPUPOBAHUS
MHTErpal
Monys 8. Ip 13 Brruncnenue onpeneneHHbIX 2 2 -
OnpeeneHHbIi WHTErpajioB. MeTo1 3aMeHbI TEPEMEHHON
MHTErpal Y METOJl UHTETPUPOBAHMUS 10 YaCTsAM B
OTIpeNIeIICHHOM WHTETpaje
Monyns 8. Jlex 14 I'eomeTprueckue NpuIoKeHus 2 2 -
OnpeneneHHbIH OTpeIeNIEHHOr0 HTErpaa
MHTETpa
Monys 8. IIp 14 Brruncnenue niuomaayu KpuBOIMHEHHON 2 2 -
OrnpeneseHHbIN Tpaneuuu, o0bema Tejaa BpalleHus ¢
MHTErpal MOMOIIIBIO OTIPEJIEIEHHOT0 UHTEerpaa
Moy 8. Jlek 15 dusnuecKkue MpUI0KEHH 2 2 -
OmnpeneneHHbIH OTIpeIeIEHHOr0 UHTEerpaa




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. IIp 15 Brruucnenue paboTsl IEpeMEHHOM CHUTHI, 2 2 -
OmnpeneneHHbIH JABJICHUS Ta3a U )KUJIKOCTH U JPYTUX
MHTErpal (U3NYECKUX BEITUYMH C TIOMOIIBIO
OTIpeIeIEHHOTO NHTETpaa

Monyns 8. Jlex 16 HecobGcTBeHHBIE HHTETPAITBI 2 2 -
OrnpeieeHHbIN
WHTETpa
Moyis 8. IIp 16 UccnepoBanue Ha CXOAUMOCTD 2 2 -
OrnpeneseHHbII HecoOcTBeHHBIX nHTerpasioB | u |l pona.
WHTETPpaT
Monyns 8. Jlex 17 Hrorosoe nosropeHue 2 2 -
OrnpenesneHHbIi
WHTETpaT
Monyns 8. Ip 17 KonrtponsHas pabora 4 o Teme 2 2 25 - [IpoBepsiemoe 3ananmue 4
OrnpenesneHHbI "OnpeneneHHbli HHTErpal” o TeMe "'OnpeneneHHbIN
MHTETpal uHTEerpan”

Tect HroroBoe TectupoBanue 2 2 100 - Hrorossiii TecT

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

HAKONTUTEIILHOMY PEUTHHTY)
Hroro; 180 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

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

CamocrosaTenbHass paboTa CTYOSHTOB MPEAyCMAaTPUBAET BBINOJHEHUE MPAKTUYECKUX
3aJJaHUi 10 TeMaM Kypca, IpOBepsieMbIX INpernojaBareneM B cucteMme «PocaucraHT», U3ydeHHe
TEOPETUYECKOTr0 MaTepraia, 00pa3loB PelICHHs PAKTUYECKHUX 3a/1aHHH, BBITOTHEHNE 3a1aHUH 15
CaMOKOHTPOJIS

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
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IPAKTUYECKUM 3aHATHSM CIEAYET U3YyYUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

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
TEOPETUUECKUX MOJOKEHUI n3ydaeMoro Kypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEN peleHus, TO
OH JIOJDKEH CPaBHUTh MX U BBIOpATh caMblil pallMOHAIbHBINA. Pemenue 3aqau 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYMCIIEHHUS pacrojaraTb B CTPOrOM MOPSAKE, OTAENsAs BCIIOMOTraTesIbHbIE
BBIYUCIIEHUS OT OCHOBHBIX. [T0oTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0aMH, BHITEKAIOIIUMH 13
CylllecTBa JaHHOW 3ajmaud. PemieHue 3agad Ompeneia€HHOrO THUMA HYXHO MPOJOKATh J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

Bo Bpemst u3yueHust MOIysl CTYAEHTBI CAMOCTOSATEILHO BBIIOIHSIOT IPOBEPSIEMOE 3aJaHHeE.
[TpoBepsiemoe 3ajaHMe JOKHO OBITH BBIOJHEHO aKKypaTHO, IOCIIEA0BAaTeNbHO, 00OCHOBaHHE
pelIeHus: U OTBET 00s3aTeIbHbI B KAXKIOM 3aJIaHUH.

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 KOMIIeTeH UM HaumenoBanue
(11 ee yacTu) OLICHOYHOI0 CPeACTBA
[IpoBepsemoe 3ananue 1 mo teme
3 OIIK-1 " depennunanbHpIe HCUUCTCHUS
(OYyHKIMH OJTHOM MEPEeMEHHON"
3 OIK-1 ITpoBepsiemoe 3aanue 2 1o TeMe

"OYHKINY HECKOJIBKUX TIEPEMEHHBIX "

[TpoBepsiemoe 3amganue 3 1o Teme
3 OIlK-1 "Heonpenenenuslii UHTErpa.
OnpenenéHHblil UHTErpal

[TpoBepsiemoe 3amanue 4 Mo TeMe

3 OIlK-1 "Teopus HyHKIIMH KOMIUIEKCHOTO
MepeMEeHHOTr0"
3 OIIK-1 Bomnpocsr k 3auéty NoNe 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

3amgaya 1
Haiitu npoussojubie y' = ﬂ 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
—2X 1_ X -
r) y =6 cos3x; m y=Yx> - = +sin®x;
1+X
Y ,
2 a) y:\/lnx+1+ln(\/§+1); 6) Inx+e *=xy; B) y=(+log,x);
r) y =arctg(sin x)+sin xIn cosx ; n) y=arctgl 3x;
2
. a) y = /XZ +1-In 1+vx°+1 . 6) Xy+1:yx+1 . B) y:(g\)/;_l)xafl;
X
r) y=2"*" 4 (1-arccos3x) ; 1) Y =3sin 2xcos? x+sin® x;
a) y:mﬂn VI-%x*; 6) X*+2xy+Yy?—4x+2y-10=0; B) y= (1+ xz)&ﬂ;
4 V1-x?
2 _ . 1 .
r) y =arcsin X —; 1) Y=Inarcsin x+§ln2 x+arcsin In x ;




Howmep

Bap. OyHKIMU
a) y—ﬁarctg —| X—+1, 6) X' —xy+y*=e*; B) y= (1+5Xy
. 2" -1
r) y =arcsin X ;o) y=Ihxlgx-Inalog, x
NED'S
: a) yzgln gg—%;ssz);; 6) arctg(x+y)+x’y=e’; ) y=(lgx";
X2 2 4x?
= ; =(X"—-2X+2 ;
r)y n3x ny ( +)e
VX2 +a’ +x . :
a) y=In————; 0) tgy=xy+Inxy; B)y=S|n\/;X2;
7 VxZ+a?-x ( r
r) y=2xsin x—(x2—2)cosx; 1) y = +Jarctgx —(arcsin x
2
g a) y:%x/x"'—a2 —a?ln(xh/xz—az); 0) cosz(x+y)+exy:x; B)
y—(x2+4)xiz; r) y=(3—23in 4X2)5; 0 y=vVxet+x°;
3 x+l 1 x-11 X—y 2 \Inx
9 2y —1 4 x+1+2ang X )Y X+Yy B) Y (+e )
r) y=+/1+arcsin x ; n) y=3sin? x+COS g
_ . 2 _ y. _ 2 tox
a) y= +Intg3x; ©)y —xy+In;, B)y_(l—x) ;
10 2\
r) y:(XLlj )| y=sin(x2—5x+4)+tg§.
2 .
a) Y = 24/4x + ——; 6) y:(e°°sx+3) . 1) y=Insin(2x+5);
1 VX +x+1
) y=x21-x*; 6 y=25NX. 5 y=arctge”
12 cos® X
1
r) y=X*; n) X—y+arctgy=0;
1+ x2 .
a X 0) Y= ; B) y =arcsin ~/1—-3x;
13 VY= 1-x )Y tg? 2x )Y
) y=x" ) Y -sin x = cos(x - y);
3+ 6X . "
a) Y= = 6) Y =SIN X — XCOSX; B) Y=X"InX;
N3 —4x+5X
14
F) y — X—tgx Il) X = arctg (ij’
X y




Howmep

Bap. OyHKIMU
'y X iy sin® x : xIn x
a = = B =
15 22 _x2 2 +2¢0s” X ]
r) y = (arctgx)"™; 1) (eX —1)-(ey —1)—1: 0;
a) y = +58/C+1; 6) y=2tg°(x* +1); B) y = 379"
16 \/X +1
y
r) y = (arctgx)"; 0 yix=e*;
1+ x° 1., X
a) y= ;  6) y==tg°x+Incosx; B) Y =arct ———;
17 1-x° 2 1++4/1-x°
ny=(x+x?); 1) xX* —y® +3axy =0;
1-sinx
a) y=3?i/x5 +5x* —E; 6) y=In —; B) y:arctg(tgzx);
18 X 1+sinx
ny=@6nx)"; mx-y+a-siny=0;
)y =58> + X+ ! 6) y=2"¢" )Y aresinx.
a = — = ; B = ;
19 X V1-x?
r) y =(cosx)"; n) Iny = arctg (5}
y
) y=Vx2+1+3¥x*+1; o) y=%tg‘*x—tgx+ X
20
3—X 2
B) y:arctg‘/—z; r) y = (cosx)*; 1) X—Yy+e’arctgx=0;
X_
3agayva 2
Haiitu npenens! ¢pyHKumii ¢ momouibio npasuia Jlonurans.
H;);\;pr [Ipenensr
)"ml—coszx 6) lim In sin x ) lim et
a ; —; B) li —
1 X0 X + sin2x x-7/2 (2x 7r)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) .
Xx—>+0
a) lim 27019 3X. 6) lim2-V*=3 5) lim 9 ’fx/z :
3 X—0 X x—=7 X — x—0 |nix —+ 1)

r) lim (xloe 3*)

X—>+00




Howmep

Bap. [Ipenensr
3x _ X
a Iime_—f)(l- 0) I| 3-9x B) lim (1-x)"z;
4 x>0  Sjn‘5x x—>81Q _ \/_ x—1-0
r) lim| =—-x[tg x.
) XJ(Z )g
2
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)l m 1= YCOSX. 6) lim=——; B) lim [x smgj;
6 x>0 X SIn X x—0 X X—0 X
r) lim (In 1) :
x—+0 X
2 sin(x-1)
a)lim 1_cosx 0) lim —In(9—2x ) B) lim [cthJ ;
7 X0 X‘\/1+x—1i’ x=>2  SIN27X x-1 2 '
r) Iim(\/x+2 —2)tg£.
X—2 X
H _ 2X 1
a)limM; 0) lim = 1- B) lim xInX;
x—1 \/;—l x—0 actg 5)( X—>0 X—l
8 2 x2-3
i X
r) lim .
) Hw(xz +3j
o 1-a* . Sin Xx—Ccos X . 2x
a) lim a>0); lim —————; B) lim (1—-e“Jctg x;
9 ) x—0 ( ) Xﬁfy In tg X ) x—0 ( ) 9
D Jim
. tg3x _a*-a™™ . 7X
im=2 =% o lim®—2—: ) lim (-1tg 7
g X
10 in(2- x)
r) lim ( )
x->1+0\ X =1
) ||m( 1 —lZJ 6) lim "X, LY
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;
ol X _TxX+ 6 x—0 X X—>+00
12 L
]__
r) [!Fl]lx
2
a) lim Sec” X~ 2tgx. 0) lim —= Inx. B) lim x"-sin E,n>0;
w” 1+c0s4x xon X[y X0 X
13 4
) lim (1-x)"2

Xx—1-0




Howmep

Bap. [Ipenensr
_In(sin mx .1
a) lim M 6) lim (1—cos x)ctgx; B) lim x*;
x-0  |nsin X x—0 X—>+0
14 .
4+Inx
D fim,
- 7ZX - - sinx
a) Ilml(l— x)-tg?; 0) Ilm0 arcsin x-ctgx; B) lim x*"™;
15 g™
lim | tg ™ i
F) !»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—; B) lim L,
17 x—0 X x—0 Ctgﬁ X—>-+00 2X _1
2
r) Jmox '
1
. —X X
a) lim ; 6) lim e** - tg B) lim (ctg chos ;
“osin™® Hw 3
18
3x
X
r) im| —
Hw(S + xj
T
_tgx—sin x . "
a) lim tg_?; 0) lim (1—%) ; B) lim X ;
x>0 X —38in X X—>0 x—0 X
19 Ctg —-
2
) lim tgn (3x—25)
X—>2 ex+3 ex +1
a) I|m X7 0) lim (eX ) ctgx; B) lim (\/x+2—2)xfz; r)
ctgx 2COS X X0 X2
20
Ilml(ctgﬁ tg 3—“}
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, {0, %} .
4 f(x)=3x* —16x° + 2, [-3,1].
5 f(x)=x>-3x+1 [y2,2].
6 f(x)=x* +4x, [-2,2].
7 £(x)= (v3/2)x —sin x {o, %J
8 f(x)=81x—x*, [-1,4].
9 f(x)=3-2x2, [-13].
10 f(x)=x—sin x, [- 7, 7].
X+6
11 f(x)=——, -5,5/.
12 f(x):%x+cosx, {%7[}
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
W=22 3]
16 f(x)= =X+ cosx, [—§ﬂ—7z}
X—5
17 f(x)= , -3,7
0= [a7]
18 f(x)=>x—sin x, {— 27 —;z}
X—4
19 f(x)= : -4,6
W=A% [ag
20 f(x)==Xx+cosX, {—2;; ——71'}
3anaua 4
[TpoBecTu nojgHOE HUCCIIEeTOBaHUE U TOCTPOUTD I'padUKH PYHKIHH.
Howmep OyHKIUU
Bap. YHKH
X e”
1 = ; 0) y=—.
a) y NITE )y <
1+x Y )
2 a) y=|—=|; 6 y=h(2x?+3).

x-1




Howmep
Bap. DOyHKIUU
X -x
2x -1 1
4 a) y= ; 0) y= .
T A
X2
5 ) Y= 6) y=x-In(x+1).
X 2
6 a) y= (X+1)2; 6) y=ex2,
x® +16 1
7 = ; 0) Y= .
) 0 y=
2
8 )y{x%ﬂ . ) y=xhx
x& -1 Xx+1
9 ===, 0)y=h——.
2y 4x* )Y X+ 2
10 a)yzm; 6)y=x—|nx.
2 1
11 - G y= _
2y X2+ X+1 )Y e” -1
x* -1 x+1
12 2 "2 g y=h=—"=,
2y 4%° )Y X+2
X3
13 =—; 0)y= .
VY 2(x+1) Ve
3
14 a)y:x+16; 6) y=x’Inx.
X
X2
15 a) Y=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=ex2,
19 2) y_(“_sz. 6) y=2
x-1)° YT
20 2) y= X2X+l; 6) y=I(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 MIPOBEPKY B cucteMe «PocauctanTy 10 3a4€THOi Henenu. Ha ero BeimomHeHne oTBoauTCs 21 yac.
Homepa BapraHTOB KOHTPOJIBHBIX 3a/1a4 ONPEAEISIOTCS ¢ NOMOILBIO0 Tabiauubl 1, mpuuemM Homepa
BapUaHTOB KOHTPOJBHBIX 3a7ad 1 ¥ 4 HaxonsaTca Mo mepBoil OykBe (haMMIIMK CTyIEHTa; HOMEp
BapHaHTa KOHTPOJbHOM 3a/1auy 2 HaXOAUTCS 10 NEepBOil OyKBe MMEHHU CTyJE€HTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1a4H 3 HAaXOAMUTCS 110 TIEPBOi OYKBE OTYECTBA CTY/ICHTA.

Tabauua 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CII | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BBIIOTHEHUH TPOBEPSIEMOTO 33JaHUSI HEOOXOUMO CTPOT'O MPHUIEPKUBATHCS YKa3aHHBIX
HUKe mpaBuil. PaGoThl, BbIMOJIHEHHbIE 0€3 COOMIOACHMS] 3TUX MPaBWI, HE 3aYUTHIBAIOTCA U
BO3BpAIIAIOTCSI CTYAECHTY JUIsl IEpepadOTKH.
1. Kaxxoe mpoBepsieMoe 3ajaHie JOIKHO ObITh BHITOTHEHO B OTACIBHOM TETPaIy B KJIETKY CHHUMU
WM YEPHBIMHU YEPHUIJIAMHU.
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
yKa3aTh Ha3BaHUE y4eOHOro 3aBe/ieHUs. B KoHIle pabOThI ClieAyeT MOCTaBUTh JIaTy €r0 BHIMOTHEHHUS
Y TIOJITUCH CTY/CHTA.
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,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHI0. OIBIT IOKA3bIBAET, YTO Yalle BCET0 HEYMEHNUE PELIUTh Ty WU
MHYIO 33/1a4y BbI3BIBAETCS TEM, UTO CTYAECHT HE BBINOJIHUII 3TO TpeOOBaHHUE.
5. Bce 3amaHus J0KHBI OBITH BBUIOKEHBI Ha CalT Ui NpPOBEpKHM IMpernojaBaTesieM B
COOTBETCTBYIOILIEM pa3zielie JUCIUILINHBI.

Kpurepuu onenkmn:
- OLICHKA «3a4TEHO» BBICTABJIAETCS CTYIEHTY, €CIIU PABUJIBHO BBINOIHEHO HE MeHee 70 Y% 3anaHui;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBUIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

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

Tunossie npuMepsl 3a1aHUI
3anada

Jlano ckansipuoe none U =U(X;Y).
1) CocraButh ypaBHenue jquHuu U = C 1 mocTpouTh €€ rpaduk.
2) BbruncanTs ¢ MOMOIIBIO TPAANEHTA IPOU3BOJHYIO CKAIPHOro moms U = U(X; y) B TOuke A

—_—

1o Hanpapienuio Bekropa AB.
3) HaiiTit HaUOONBIITYIO CKOPOCTH U3MEHEHHUS CKAIIPHOTO MMOJIS B TOUKE A.

H;)an;ep U=U0(xy) Koopyunatei T. 4 | Koopausats! T. B
3.1 3
1 X2 +y% +4x+2y -4 —ZJr%;—E _2+§;0




H];);\;I)ep U= U(X’ y) Koopaunatel 1. 4 | Koopauuarst T. B
1. 3 V3
2 2 _ - —1-— 0;1-—
2 X°+y°+2x-2y 2 [ > ZJ ( 2}
J3.5 V3
2 2 _ 1 —1- == -1-—:0
3 X" +Yy°+2x—4y ( 5 ' 2
1. 3 V3
2 2 oy Z1-= 0;1-—
4 X“+y°—-2x-2y 7 [2 ZJ [ ZJ
5 X2 +y? +2x+4y 4 (—Hﬁ;—% (—1+£i0]
2 2 2
6 X* +y? —2x+2y 2 (15 —1—?} (0 —1—§]
J3.5 V3
2 2 _o9y_ - 1-—:— 1-—:0
7 X°+y°—2x—-4y 1 ( 59 2
3. 3 V3
2 2 _ Ay - —1-— 0;1-—
8 X°+y°—4x-2y 4 [2 ZJ [ 2
J3. 5 J3
2 2 1+—:-— 1+—;0
9 | x+y?-2x+dy | 4 (*z 2 2
1
10 x>+ Y% +2x+2y 7 (——,—1+ ﬁ] (0;—1+£J
2 2 2
11 X2 +y>+6x+4y | -12 (—1,—1+ EJ (0;—1+£J
2 2 2
3. 3 V3
2 2 Ay - 1= 0l-—
12 X“+y*—6x—4y 3 [2 2] [ ZJ
13 | xX*+y?—4x+2y | -4 (Hﬁ;—ﬁj (1+£i0J
2 2 2
V3.5 V3
14 2 2 - 4 -1-—;—= -1-—30
X"+ Yy +4x-2y ( 29 2
15 x2+y2+6x+4y -9 {—1+£;—§] (—1+£30J
2 2 2
1. 3 V3
2 2 _ Ay —]1-— 0l-—
16 X +y*—6x—4y 4 (2 ZJ ( 2]
1. 3 V3
2 2 _ -——1-— 01-——
17 X“+ Yy +4x+6y 9 [ 5 ZJ [ 2]
18 X® +y? —4x—6y 5 (—2+§;—%J [—2+§i0j




H];);\;I)ep U= U(X’ y) C | Koopaunatel 1. 4 | Koopaunarel . B
3.1 3
19 X% +y? +2x+8y -1 —2+£?_— _2+£;0
2 2 2
1 3 3
20 X* +y* —2x—8y -8 —E;l—g 0;1—%

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

[IpoBepsiemoe 3amanue 2 mno temMe "MYHKIHMHM HECKOJIBKHUX IEPEMEHHBIX' BBIIOIHAETCS
CTYJECHTaMH CaMOCTOSITEJIBHO U JOJKHO OBITh CAAaHO MPENoJIaBaTeNli0 Ha MPOBEPKY B CHCTEME
«Pocoucrant» no 3auétHoil Hemenu. Ha ero BemmonHeHue oTBomutcs 21 yac. Homep BapmanTa
KOHTPOJIbHOM 3a/1a4Ml ONpeAeNsieTcs] C MOMOIIbI0 Ta0uuibl 1 1 HaXOAUTCA 1O MepBoil OyKBEe UMEHU
CTYyJICHTA.

Tabnmna 1
BykBa A b B r Ji| EE | K3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykpa M | HIO | 0,4 11 PU | CI | TIII vy dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

IIpu BBIOTHEHUHU TPOBEPSIEMOTO 33JaHHUsI HEOOXOUMO CTPOI'0 MPHUIEPKUBATHCS YKa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul epepabOTKH.
1. Kaxxioe nmpoBepsieMoe 3aJJaHie JOJKHO ObITh BHIIIOJHEHO B OTAEIBbHOM TETPaay B KJIETKY CHUHUMU
WJIM YEPHBIMU YEPHUIIAMHU.
2. B 3aronoBke paOoOThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SCHO HAmHMCaHbl (paMuIHs, UM H
OTUECTBO CTYJIEHTAa, Ha3BaHWE NUCLMILIMHBI, HOMEP IPOBEPSIEMOIO 3aJaHUs; 3[€Ch )K€ CIELyeT
yKa3aTh Ha3BaHHUE y4yeOHOro 3aBe/ieHUs. B KoHIle paboThI clieayeT MOCTaBUTh JIaTy €0 BhIIOJIHEHUS
Y TIOJIIIUCH CTY/CHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIC B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapHaHTy. Pemenus 3agad Hago pacrosnaraTh B OPSAKE BO3PAaCTaHUS MX HOMEPOB.
4. Ilepen pemeHHEM KaxI0M 3aa4u HaJI0 MOJHOCTBIO BIUCATH €€ ycioBue. Eciau ycioBue 3agaun
uMeeT oOLIyl0 (GOPMYIHPOBKY, TO, HEpenuchiBas €ro, cieayer oOllue JaHHbIe 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTh K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIbIT MOKA3bIBAET, YTO Yallle BCET0 HEYyMEHUE PELUIUTh Ty WU
MHYIO 3371a4y BBI3BIBAETCS TEM, YTO CTY/AECHT HE BBIINOJHWI 3TO TpeOOBaHHUE.
5. Bce 3amaHus nommkHBI OBITH BBUIOKEHBI HAa CalT Ui TNPOBEPKH MpEnojaBaTeieM B
COOTBETCTBYIOILIEM Pa3zeiie JUCIUIIINHBI.

Kpurepun onenkmn:
- OLICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPaBUILHO BINOIHEHO He MeHee 70 % 3aganHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM IPaBIUIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.3. IIpoBepsiemMoe 3agaHue 3 Mo TeMe

"HeonpenejeHHbIA HHTErpaja. OnpeneaéHHblii HHTErpaa’
(Haumenosanue OYeHOUHO20 Cpeocmea)

TunoBble npuMepbI 3a1aHNI



3agaua 1
Halitu HeonpeieseHHbIE HHTETPaJIbL.

Howmep Bap. HuTterpanet
e*dx 19-4x dx
1 dx; 5x-2)Inxdx;r) | ———.
e N xg W GxDImain [ p
2 a) [ x+/3-x*dx; 6)jﬂdx B) [ X-cos® (2x)dx; r)j—.
X°+5X+6 sin X + tgx
arctgx X+9 )
dx; 6) | ————dx; ) | IN(3+ x* )dx;
a)Il+x2 X )Ix2+2x—3XB)j ( ) )
3 J' dx
IX+3+3/(x+3)°
a)ISIHZX\/Z cos® xdx; 6).[ 2X+27 X; B)jx-arcsinxdx;r)
4
o
sin X 4x+31 .
; dx; 2—Xx)sinxdx;
. a)Il cosx J‘2x2+11x+12 B)I( ) &
I COS X ix
1+CoSX
6 a) | “Inxdx;6)j}b(—_2dx;3)j(1—lnx)dx;r)j Yx+1
X X"+ X~ ‘\/_+4F\}X
7 a)jl_tgxdx;@j,}?—zxdx [ (3x+4)cos xdx, r)I—VSdX.
COS“X X — X+5
8 a) | X dx-es)jfidx ») | arcctg(4x )dx; r) | dx

8+x  Ix*-

3cos X+4sinx’




Howmep Bap. HNuterpanet
2) | S'?ZX )jde ») [ xIn? xdx; r)
o oS x+3
J'(\/;—l)(ﬁx/_+l)dx
a)J.x_de;@Ix—lex 8) [ X* sin3xdx; r)
10 cos?(x*) X? —2X—
j dx
2SiNX+COSX+2
11 a)[e e * sin 2xdx;; 6)jarctg\/_dx B)j j dx
1+3¥x+1
xax —3x+1 dx
12 ———:¢)|e*In(1+3e* )x; —d _—
I(x +4)° )Jerind K| )Isinx+tgx
13 a)j X'dx 6)jx3 dx ; B)jwdx n | dx
+3%° Ix+3+3/(x+3)
)I dx jxarcsmx _ I x—-101 X:1)
)T
y cos’ x(3tgx+1) «/1 X’ x® +2x* +101x
rr
15 . j COS?_’XdX;6)jx2e3xdx;B)jX 4+x —ZldX'FI COS X dx.
4 +sin 3x X"+ 2X 1+ cos x
sin xdx X+3 (Ux+1)
16 ;6 xarcsm—dx —dx dx.
a)I\/cos X )I B)Ix + X Iif+4E?x




Howmep Bap. HNuterpanet
j(x+arctgx)dx 6) [ xIn(x* +1)dx; B)j dx r)
17 1+ x?
I NX+5
1+3/x+5
arctg-/xdx : —2X% +2X—2
——2 77" 6) | Xxsinxcos xdx ; dx:
18 0] IX(1+x) )] B)I X"+ 2x2 K
dx
'[3cosx+4sinx'
sin xdx 4x* +3x+50
-6) | X“sindxdx: dx:
19 I3\/3+2COS )I B)Ix +2x* +50x% 2
J.(\/;_l)(erl)dx
3/ 3 2
a) | 4+Inxdx;6)jxln2xdx;mj%dx;r)
20 X X" +5X
dx
IZsinx+cosx+2'
3amaua 2
BI)I‘II/ICJ'II/ITB OHpeI[CJ'ICHHI)Ie I/IHTeraJIBI
Howmep Bap. I/IHTerpaJIBI
1 .l|. _|n J;W, B) IXSlnXdX F) J.'\/ 4 X dX
7 5
2 )j\/—dx )IM B) jxstxdx r jﬁ
6 : X —3)e*dx; X
3 a)j\/ﬁ+\/— )J.\/r B)I( ) F)IW
A 3 1
4 a) jxcosSxdx 6)j 8 [ I X dx: 1) [x*1-x*dx.
1 xIn X o 4/C0S X 0
xdx L xdx
5 : X*~/25— x*dx; .
a)I1+x len B)I r)I«/2x+2
6 a) jcos X sin 2xdx; 6)[— (9—x°

5x?’




Howmep Bap.

NHurerpaist

In5 / 0 %
a) je dx j 'B)j(VCOSX4—§nx)2dx;m
7 0 e +3 1 0
6
!
Fx-Ldx o (X — 1L )dx
8
I Tl 6)] ! cos? x sin® xdx; ﬂ'[1+\ﬁ5?__'
9 a)j\/%' I\/i'B) j(cosx+«/sm )2dx; 1)
j«/(l—xz )’ dx.
10 3(X+4)dX 2 x5dx Sln xdx e—ll 1
2 e O T >fm D [In(x-1)a
11 a)j(x+2)e“dx;® jigéggf;B)I(x §)3;m | _;X dx
12 a) j(x 5)e*dx; 6) jsm x cos® xdx; B)j 2,r)jx V16 — x?dx.
13 a) jx COS 2Xdx; 6)} xdx 'B)T ,r)jx349——x2dx
2 7
14 e "2sin® xdx dx
a)j(x+6)e 9 Iiﬁﬁg_ IJ;_:_ J1+4sm X
15 Inx 6).[an xdx j . I x*dx
Joosx ' 1xlinx 2 J(16+%°)
16 a) f(x—%)cos?;xdx; 0) T\/\/:ixl’ B)Jj x(jx—4; r) é—d_xz(dx
% ; QVde e dx
17 zojxsm2xm<6 !J______ B) )1xm3k
18 a>£(x—r4)e*dx 6) j Teinx dx )j\ﬁﬁgig_ r)_f31. e?*dx.
19 a) farctgxdx; 6)_[ ;B)j j Xdx
0 0425 —X

0 \/3x+1

o4/ (1+Xx%)




Howmep Bap. HNuterpanet
20 a)j(x 1)e*dx; 6) jCOS XdX,B)j ax ,r)jw/ (16 —x? )*dx.
sm
3agauga 3

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

oOJactu

Howmep Bap. VpaBHEHHUS THHHIA
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>2x3; y>-3

2X.




Howmep Bap. YpaBHeHuUs TMHUT
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=5b.
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+2x*+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.
X2 y2 ZZ
16 ———+—=1,y20;y<2.
4 4 1 y y




Howmep Bap. [ToBepxHOoCTH

17 2=2+Xx"+9y*; 7=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,
orpaHu4eHHoN uHusIMH. ClenaTh YepTex

Howmep Bap. VpaBHEHHS THHMIT
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.
10 y=1+8x°; x:—%;yzl.
11 y=(x-1)*; x+y=1.
12 y=Inx; x=e.
13 y=1-x*; x+y=1
14 X2 +yi=4; y>1.
15 X*+y*=1; x+y=>1.




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

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 Hexenu. 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

[Tpu BBEIMOTHEHUH TPOBEPSAEMOTO 33JaHUSI HEOOXOIMMO CTPOTO MPUIEPKUBATHCS YKAa3aHHBIX
HIDKE TpaBujl. Pa0oThl, BBIMTONHEHHBIE 0€3 COOMIONCHMS ATHX MPABWI, HE 3aYUTHIBAIOTCS W
BO3BPAIIAIOTCS CTYACHTY s TepepadOTKH.
1. Kaxxgoe mpoBepsieMoe 3a/1aHu€ JOJIKHO OBITh BHITTOJTHEHO B OT/IEJIBLHOM TETPaJH B KJIETKY CHHUMU
WJIM YEPHBIMHU YEpHUJIAMHU.
2. B 3aronoBke paOoOThl Ha OOJOXKKE TETPaau IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIus, UMS |
OTYECTBO CTY/EHTA, Ha3BaHUE JUCIUIUIMHBI, HOMEpP MPOBEPSEMOTO 3aJIaHUs; 3[€Ch KE CIIEIyeT
yKa3aTh Ha3BaHHE Y4eOHOTO 3aBejieHus. B KOHIIe paboThI clielyeT MOCTaBUTh ATy €r0 BBHITOJTHEHUS
Y TIOJNKCH CTYACHTA.
3. B paboty nomkHBI OBITH BKIIOUSHBI BCE 33J1a9d, YKa3aHHBIC B 33JJAHUU, CTPOTO IO TIOJI0KEHHOMY
BapuaHTy. Pemienus 3a1a4 Ha10 pacroiarath B MOPSJIKE BO3PACTAHUS X HOMEPOB.
4. Tlepen pemieHreM KakJI0W 3a/1a4d HAJ0 MOJTHOCTHIO BhIUCATh €€ ycnoBue. Ecim ycinoBue 3a1aun
uMeeT o0y (OpMYITHpPOBKY, TO, MEPEMHUCHIBas €ro, CleayeT OOIIMe JaHHbIE 3aMEHUTh
KOHKPETHBIMU, B3SITBIMA U3 CBOEro BapuaHTa. He criemyer mnpucTtynmaTh K BBIOJTHEHUIO
KOHTPOJILHOTO  3aJaHusi, HE pelMB JOCTaTOYHOrO0 KOJMYECTBA 3ajJad MO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/1aHui0. OTIBIT TOKA3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIINTH TY HIIH
WHYIO 33/1a4y BBI3BIBAETCS TEM, YTO CTYJCHT HE BHITIOTHWII 3TO TpeOOBaHHE.
5. Bce 3amaHus J0DKHBI OBITH BBUIOKCHBI Ha CaWT JUIsl TIPOBEPKH IIPENojaaBaTelieM B
COOTBETCTBYIOIIEM pa3zelie JUCHUTIITNHBI.

Kpurepumn oneHku:
- OLICHKA «3aYTEHOY BBICTABJISIETCS CTYJIEHTY, €CIIM IPaBUJILHO BBINOIHEHO He MeHee 70 % 3anaHuii;
- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CJIM MPAaBUIIbHO BBINTOJHEHO MeHee 70 % 3amaHuii.



7.2.4. IIlpoBepsiemoe 3aganue 4 mo reMe

"Teopusi pyHKINH KOMILJIEKCHOIO IlepeMeHHOro""
(HaumenosaHue OYEHOUHO20 cPeOCcmea)

Tunossle npuMepsbl 3a1aHUM

3agaua
Pemmnts ypaBnenne az’ +bz? +cz+d =0 u u300pa3ute ero KopEu Z,, Z,, Z,
Ha KOMIUIEKCHOM TIIOCKOCTH. [IpoBepuTsh, 410 Z, + 2, +2,= —5; 2,2,+2,2,4+2,2,= g;
22,2=~
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

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
[IpoBepsiemoe 3amanue 4 mno Teme "Teopuss (YHKIUU KOMIUIEKCHOTO NEPEMEHHOro"
BBITTOJIHSACTCS CTy,Z[eHTaMI/I CaMOCTOJSTCIIBHO U JOJDKHO 6LITI> CIaHO HpenonaBaTemo Ha HpOBCpKy B
cucreMe «Pocnmucrant» no 3au€tHoil Henmenu. Ha ero BeimomHeHuwe orBomautcs 21 wac. Homep
BapHUaHTa KOHTPOJIbHOM 3a/1a4M ONPEeNseTCs ¢ TOMOIIbIO Ta0IMIIbI 1 1 HaXOAUTCS 1O MEePBOi OyKBE
NUMCHHU CTYI[GHTa.
Tabmumna 1



bykBa A b B r )| E,E XK,3 4| K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 041 I1 PY | ClI | TIJ Y ®9 | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BEIOTHEHUH TPOBEPSAEMOTO 33aJaHUSI HEOOXOIMMO CTPOTO MPUICPKUBATHCS YKA3aHHBIX
HWOKEe TNpaBui. PaOoThl, BBIMOJIHEHHBIE 0€3 COONIOACHHMS 3THUX INPaBWI, HE 3aUUTBHIBAIOTCS M
BO3BPAIIAIOTCS CTYACHTY IS IEPEPadOTKH.
1. Kaxxtoe mpoBepsieMoe 3aJjaHie JJOJKHO OBITh BBITIOJHEHO B OTACIBHOM TETPAIU B KJICTKY CHHUMU
WM YEPHBIMU YEPHHUIIAMHU.
2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW JOKHBI OBITh SICHO HalMCaHbl (HaMuIIAs, UMS U
OTUECTBO CTYJICHTA, HAa3BaHHWE IUCIHMILIUHBI, HOMEP TPOBEPSIEMOTO 3aJaHUsl; 3[eCh K€ CIEIyeT
yKa3aTh Ha3BaHUE YUEOHOTO 3aBelieHHs. B KOHIIe paboThI ClieyeT OCTAaBUTh JaTy €ro BHIIIOJHCHHUS
Y TIOJIITUCH CTY/ICHTA.
3. B paboTy n0KHBI OBITH BKIIFOUEHBI BCE 3a/1a4H, YKa3aHHBIC B 33JJaHUU, CTPOTO 110 TIOJI0KCHHOMY
BapHaHTy. Pemenus 3aqaq HaJ0 pacroyiaraTh B MOPSIKE BO3PACTAHUS MX HOMEPOB.
4. Tlepen pemieHHEM KaXI0H 3a/1a4d HaJI0 MOJHOCTHIO BhINTUCATh e€ ycioBue. Eciu ycioBue 3a1auu
uMeeT oOmyw (OpMYIHPOBKY, TO, IEPEHHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH W3 CBOCro BapuaHTa. He cliegyeT mNpuCTynath K BBINOJHEHHIO
KOHTPOJIBHOTO  3aJaHus, HE PEIIUB JOCTaTOYHOTO KOJMYECTBA 3aJad IO MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3a/iaHut0. OMBIT IOKA3bIBACT, YTO YaIe BCETO HEYMEHHUE PEUIUTD TY HITU
WHYIO 32/1a4y BBI3BIBACTCS TEM, YTO CTYACHT HE BBIMOJIHIII 3TO TpeOOBAaHHE.
5. Bce 3amaHus J0DKHBI OBITh BBUIOKEHBI HAa CaWT JUIs TPOBEPKH IpENojaBareieM B
COOTBETCTBYIOIIIEM pa3jelie JUCIHUILTHHBL.

Kpurepuu onenkmn:
- OLICHKA «3a4YTEHO» BBICTABIIAETCS CTYIECHTY, €CIIU IPAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO» BBICTABJISIETCS CTY/ACHTY, €CJIM IIPaBUIIbHO BhINONIHEHO MeHee 70 % 3a1aHuil.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Bomnpocsl k 3a4éTy

Jlate ornpenenenue GyHKIMH OBYX, TPEX, N nepeMeHHbIX. [IpumMepsl.

Uro Ha3piBalOT 00sacTbi0 ompenesieHuss (YHKIMH HECKOJIbKUX IepeMeHHbIX. Kak
rCOMETPHUECKH MOXHO IMPEICTaBUTh 00JacTh onpeneneHus (GyHKIUU JBYX NepeMeHHbIX. YTo
siBIsieTcs rpaduKkoM QYHKIMM JBYX IEPEMEHHBIX U KaK €ro OCTPOUTb.

UTo Ha3bIBACTCS YaCTHBIM IpUupamcHUuCM H YaCcTHOM HpOHSBOI{HOﬁ (I)YHKI_II/II/I HECKOJBbKHUX|
IICPCMCHHBIX. Kaxk HaxXOoJAT 4aCTHBIC ITPONU3BOAHBIC. HpI/IMep

SN

UTo Ha3bIBAIOT MOJHBIM MpUpAIIEHHEeM W MOJHBIM AuddepeHnanoM QyHKIUU HECKOIbKHX
nepeMeHHBIX. DopMyiia a7 BeIYHCIeHUs oaHoro auddepennnana. Vcmnonb30BaHUE TOIHOTO
b depennmana s npubIKeHHBIX BeruucieHuid. [Ipumep.

UacTHbIE MPOU3BOIHBIE OT CIOKHON (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

YacTHbIe MpOU3BOIHBIE OT (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, 33JaHHON HESIBHO.

UacTHbIC ITPOU3BOJHLIC BBICHIHNX IMOPAIKOB ®HII. CmemaHHbBIE IIPOU3BOJHBIC U UX CBOMCTBO.

Jlnddepernmans Beicimx nopsiaxos OHII.

OO |01

KacarenbHast 10CKOCTh 1 HOPMaJIb K IOBEPXHOCTH.

UTo Ha3bIBAIOT TOUKOW MakcuMyMa (MUHUMYMa) GYHKLUU HECKOJIBKUX MepeMeHHbIX. KakoBbI
HEe0OX0IMMBIE YCIIOBUS CYIIIECTBOBAHUS TOUYEK MaKCUMyMa M MUHUMYMa.

11

JlocTaTOYHBIE YCIOBHS CYIIECTBOBAHUS MUHUMYMAa U MaKCUMyMa (DYHKIIUU JBYX TePEMEHHBIX
B CTAI[MOHAPHOMN TOYKE.

12

YcnoBHbINM dkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknusa Jlarpanxka. Kak HaliTH yciOBHBIN
DKCTPEMYM.

13

[lepBooOpasHas u HeonpeaeneHHbIH uHTerpan A Gyakuuu f(x). [Ipumepsl.

14

CBolicTBa HCOMPCACIICHHBIX HHTCI'PAJIOB.

15

Ta6J'II/II_Ia HCOMPCACIICHHBIX NUHTCI'PAJIOB.

16

MuaTerpupoBanue 3ameHou nnepeMenHoit. [Ipumep.

17

Huter PUPOBAHUC 10 YACTAM. HpHMep Kakue HWHTCI'PpaJIbl BBIYUCIISIFOTCSA 3TUM METOJIOM.

18

[Tpocreiitue apobu 1,2,3,4-oro Tuna, uHTErpupoBanue aqpoodeit 1,2,3 tuna.

19

HTerpupoBaHne palMOHAIBHBIX (DYHKUMN. (TMpEeACTaBI€HUU HENPaBUIBLHOW JPOOHO-
panioHanbHON (PYHKIIMM B BUJAE CYMMbI MHOT'OWIEHA M MPaBUJIBHOIN JAPOOHO-pallMOHAIBHOM
(YHKIIMM; TeopeMa O MPEeICTABICHUU MPABUIBHON JAPOOHO-pallMOHANBEHON (YHKIUU B BUJE
CYMMBI IPOCTEHIINX JIpoOeit).

20

HTerpupoBanre TPUrOHOMETPUYECKUX (PYHKIINH.

21

MHTerprpoBaHue HPpAMOHAIBHBIX (DYHKITHIA.

22

UTo Ha3bIBalOT MHTErpalbHOM cyMMol (yHKIMHU 3ajaHHON Ha oTpe3ke? Kak ee cocTaBUTH.
[Ipumep.

23

UTto Takoe OHpC,Z[CJICHHBIﬁ I/IHTCI‘paH? Kakos ero FCOMeTpI/I“ICCKI/If/'I CMBICH?

24

CBOIICTBA ONPEJEICHHOr0 HHTETPaIA.

25

[Ipon3BoaHAs OT ONMpENENCHHOTO MHTETpaja MO BepxHeMmy mpeneny. CBs3p ONpeieneHHOro
MHTErpaja u IepBoOOpa3HON OT NOJUHTErPAITbHON (DYHKIIHMH.

26

dopmymna HeroTona-JIeliOHuIIa A1 BBIYMCICHUS] ONMPENEICHHOTO MHTETpaja U yCIOBUE €€
1CITOJIB30BAHUA

27

3aMeHa MEPEMEHHON B OMPEICIICHHOM UHTETpasle.




n/n

Bonpocsl k 3auéry

28

HHTCFpHpOBaHI/Ie 110 4aCTsAM B OIIPEACIICHHOM HHTErpajic

29

Brruuciienue 1womaneld IMIoCKuX (UTyp B MPSIMOYTOJBHBIX KOOPIMHATAX C MOMOIIBIO
ONPEEICHHOIO NHTETpasa.

30

Brranciaenue IIomaan CEKTopa B HOHﬂpHOﬁ CUCTEME KOOPpAMWHAT

31

Beluncienue IIMHBI 1yT'd KPUBOM B IPSIMOYTIOJIBHOM CUCTEME KOOPJIHMHAT.

32

Brruncienue oobeMa Tejia 1o IIomazaiaM MMonepeYHbIX CeUeHH I

33

Brruncienue oobeMa Teaa BpalCcHUs C IIOMOIIBIO OIMPEACIICHHOI'O MHTEIrpajia

34

HecoOcTBeHHbBIE HHTCrpajbl C OCCKOHEUYHBIMHU npeaciaMu. Kakne u3 HHUX Ha3BIBaIOT
CXOOAIIMMUCA, KaKHUE paCXO,Z[HHII/IMI/ICH? HpI/IMepBI.

35

HecoOcTBeHHbIe MHTErpasibl OT (DYHKIIMH, UMEIOLIeH pa3pbiB 2010 poxaa. Kakue uHTEerpasbi
HA3bIBAIOTCS CXOIAIIMMHUCS, KAKHE PACXOASIIUMUCS ?

36

[IpU3HAKM CXOIUMOCTH HECOOCTBEHHBIX MHTErPaJioB C OECKOHEYHBIMU IpejelaMu U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKITHIA, UMEIOIUX Pa3phIBBI 20T0 poja

37

Yro Takoe ITPOU3BOJIHAA (bYHKI_II/II/I Kaxos ee FeOMeTpI/I‘leCKHﬁ CMBICIJI.

38

[IpousBogHast cymMMbl, NPOU3BEINCHMS, YacTHOTO IBYX (yHKuuil. Ilpom3BogHas cioxHOU
dynxun. [Ipumep.

39

Ta6Jmua IMPOU3BOJIHBIX OCHOBHBIX 3JICMCHTAPHBIX Q)YHKHHI;'I

40

Uro Takoe muddepenunan pynkuun. Gopmyna ero Beraucienus. Tadnmuna nuddepenmanon
OCHOBHBIX. 3JIeMEHTapHbIX (yHKkuui Hcnosnb3oBanue nuddepeHnuana B MpUOIHKEHHBIX
BbhIuKcieHUAX. [Ipumep.

41

[TpousBoaubie u AuddepeHinans BEICIUX MOPSIKOB.

42

HeoOxoauMele M 0CTaTOYHBIE YCIIOBHMs BO3pacTaHus M yObiBaHMA JuddepeHnrpyemoil
(yHKIHN.

43

Uro Ttakoe »skcTpemymbl (min ¥ max) ¢(yHkouu. KakoBbl HEOOXOIMMBbIE YCIOBHS
CYIIECTBOBAHHUS SKCTPEMYMa.

44

Z[OCTaTOLIHLIe YCJIOBHEC CYIICCTBOBAHUSA min ¥ max.

45

Teopems! Pouis, Jlarpanka, Komm.

46

[IpaBuia Jlonurans pacKpbeITHs HEONIPEAEICHHOCTEN

47

Dopmynsl Teinopa u Maknopena nis GyHKuH f(X) ¥ UX UCMONB30BaHUE JJI BHIYHCICHUM
3HaYEHUI (QYHKINHU C 3aJJaHHON TOYHOCTBIO.

48

[ToHsATHE BBITYKIIOCTH U BOTHYTOCTH Ipaduka GyHKIMH B Touke. Heo0X0oanMBbIe U JOCTAaTOUHBIE
YCIOBHS BBIITYKJIOCTH (BOTHYTOCTH) rpaduka GYHKIUU B TOUKE.

49

Touku nepern6a rpaduxa pynkuun. YcinoBue CyniecTBOBaHUS TOUEK Mepernoa.

50

AcuMnToTh rpaduka pyHkimu. Beptukanpabie acumMnToThl. [IpuMep. HaknoHHBIE aCHMIITOTHI,
Kak nx Haiitu. [Ipumep.

51

KoMmiekcHbIe quciia, anre6pa1/1qe01<aﬁ, TPUTOHOMCTPHUYICCKAA, TIOKA3aTCIIbHAA (I)opMa 3aliucu

52

I[eﬁCTBHH HaJa KOMIIJICKCHBIMH YHCJIaMH

53

KomruiekcHast GyHKIMs TeHCTBUTENBHOT0. JIMHUHM Ha MIOCKOCTH KOMIUIEKCHOTO IEPEMEHHOT0

54

(DYHKI_II/ISI KOMIIJICKCHOT'O ICPCMCHHOTO. SJICMCHTapHBIC (I)YHKI_II/II/I KOMITJICKCHOT' O IICPEMCHHOTI'O

55

HpOI/I3BOI[Ha$I (I)YHKLII/II/I KOMIIJICKCHOT'O IIEPEMCHHOTO. HpOI/I3BOI[HLIC QJICMCHTApPHBIX (I)YHKI_II/II\/'I
[KOMITJICKCHOT'O IEPEMEHHOT'O

56

I/IHTerpI/IpOBaHI/IC (bYHKI_[I/II/I KOMIIJICKCHOT'O TIEPEMCHHOTO. I/IHTCFpaJ'IBI OT J3JICMCHTAPHBIX

(YHKIII KOMIUIEKCHOTO IEPEMEHHOT0

7.3.2. Kputepuu u HOPpMbI OLlEHKH




dopma

NpOBe/IeHUsl

Cemectp . Kpurepuu u HopMbI OLIEHKH

MPOMEKYTOYHOM
aTTecTanuu
Crynent nomyuunn 40-100

«324TEHOY 0aJIoB: 3a BCe MpOBEPsieMbIe

, 3aJJaHHsI CEMECTPA

3 3auér D

«HE 3a4YTCHO»

Crynent noayuns MeHee 40
OayioB: 3a Bce MPOBEPsSIEMbIE
3a1aHusl CeMecTpa




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodanoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexTponHbIi. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
Ne nocodue, yue0Ho- HaysHon
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumenoBanue
i IBC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOe ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienus: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanmne
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. H., Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
cucTeM

—OCHOBBI BbICIIICH U IMcKkpeTHOM MateMatuku // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). Peorcum 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 NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne HaumenoBanmue I1O PexBu3uTHI 10rOBOpa (1aTa, HOMep,
n/n CPOK J1eiicTBHS)
1 Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JIeCTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUSA - OECCPOUHO

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

HaumenoBanue N
000pyA0BaHHEIX y!{eﬁm,lux daxkTHYecKHil agpec E.\ 2 E
Ne kabuneros, aaboparopui, IlepeyeHb 0CHOBHOTO Y4eOHBbIX KaOUHETOB, = 5 F =
n/n MACTEPCICHX | Ap- o0opynoBaHust Jaboparopumii, g E g
00bLEeKTOB JJIs IPOBEAECHHSsI ) Es =
NPAKTHYECKUX H MACTEPCKIX 1 Ap- = g g
J1a00paTOPHBIX 3aHATHH
Aynuropust
BEOKOH(hepeHIHil.
VYyeOHas ayquTopus ais
MPOBEACHUS  3aHATHI
JIEKIIMOHHOTO THIIA.
YyeOHast aymuTopus s | DKpaH
MPOBEJECHUS 3aHATUN | TETE€BU3HOHHBIM,
CEMUHAPCKOI0 TUNA. | KApMBL,  npoxkekTop | 445020 Camapckas
VYueOHas ayquTopust Il | HA  IITaTUBE. CTOJN | 001, T. TombarTw,
1 KYpPCOBOT'O npernojiaBatensckuit, | yn.  bemopycckas, | 171 1
MIPOEKTUPOBAHUS CTYJIbs 168, 8 sraxk, YJIK-
(BBITIOJIHEHUSI KYPCOBBIX | mpemnojaaBatensckue., | 807. Homep mo TII -
pabor). VYyeOnas | TpancnapaHt- 23
ayIUTOpUs JUTSL | TIEPETSIKKA,
MIPOBEICHUS TPYIIIOBBIX | CHCTEMHBIN OJIOK .
u WHUBUTYyJIbHBIX
KOHCYJIbTalMil Y 4yeOHast
ayIUTOpUs JUTSt
MPOBEICHUS 3aHSATHU
TEKYIIEro KOHTPOJs U



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

HaunmenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB LISl NPOBeJeHUS
NPAaKTHYECKUX H
J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

daxkTHyecKuii agpec
yueOHbIX KaOHHeTOB,
Jabopartopuii,
MAaCTepCKHUX U Jp.

Maomans, M2

KoanuecTBo

MMOCAT0OYHBIX

MeCcT

IIPOMEKYTOUYHON
aTTECTALUH.

KoMnbroTepHslii  Kiacc.
ITomermenue TUIA
CaMOCTOSATEJIbHOMU
paboTHI. Yyebnas
ayIUTOpUs JUTSt
MPOBEACHUS  3aHATHI
CEMHHApPCKOro THIA.
YyeOHas aymuTopust ams
KypCOBOI'O
MIPOEKTUPOBAHUS
(BBITTIOJTHEHUSI KYPCOBBIX
pabor). YueOHas
ayIUTOpUS TUTSt
MIPOBEICHUS TPYIIOBBIX
u WHIUBUTyAJIbHBIX
KOHCYJIbTaIMi. YueOHast
ayIUTOPUS TUTSt
MPOBEACHUS  3aHATHI
TEKYIIEro KOHTPOJS U
IIPOMEKYTOUHON
aTTECTAIUU.

Crosbl  ydeHHYECKHE,
CTyJIbsl YYEHHMYECKHE,
IIK ¢ BBIXOJOM B ce€Th
HNHutepHer

445020 Camapckas
001. r. Tonpsarru,
yn.  benopycckas,
14, 4 stax, I'-401.
Howmep mo TII - 48

84,8

16
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