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

b51.0.13.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Beiciiast matematuka. Andg¢epeHnuanbHoe M HHTErpajbHOE HCUYUCTCHUS

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIPaBJICHUIO TOATOTOBKU
BCE HalpaBJIeHUS

HaIpaBJIEHHOCTH (TIPOdUIIB)
Bce NMpouIn

dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2023
O6mras Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 2

®opMa KOHTPOJIS | DK3aMEH HTroro
Buj 3ansiTuit
Jlexknnu 4 4
JlaGopaTopHsble
[IpakTnueckue 6 6
ITpoMexxyTodHast aTTeCTAIHS 0,35 0,35
KonraktHas pabora 10,35 10,35
CaMocTosTenbpHas paboTa 197 197
KonTpomib 8,65 8,65
Hroro 216 216

JAOKYMEHT NMOAMUCAH
SMNEKTPOHHOW MOAMUCHIO




Pabouyto mporpaMmy cocTaBuiL:
JIOLIEHT, JTOIEHT, K.1.H. KpsioBa C.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HaIMpaBJICHUS TTOATOTOBKU

Cpok neiicTBus padoueil nporpaMMbl AMCUMILIMHBI 10 «27» aBrycta 2028r.

COI''TACOBAHO

3aseavioumii kabeapon

« » 20 I.

(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpsl  "Briciias MmaTemaTuka U MaTeMaTH4eckoe oOpa3oBaHue"

(mpoTokon 3acemaanust Ne 2 ot «07» 09. 2022 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"BreIciast MaTeMaTHKa. DIEMEHTHI BBICHIEN aareOpbl K TEOMETPUH ' .

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOMW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuiecTByromiee: 'Boiciias MaTemaTka. M30paHHble pa3jienbl BhIcliel MaTeMaTuku ', "OuU3nKa.

Monexyiapuas ¢usuka'', "Mexanuka. TeopeTnueckas MexXaHuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
NuaukaTopbl 10CTHKEHUS
KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
KOMIIeTeHI[UH OMITETeHIIH o0y4eHus
(Kol ¥ HAMEHOBAHUE)
(K01 ¥ HAUMEHOBaHHE)
OlIK-3. CriocoGen OIIK-3.1. Hcnonesyer | 3nars:
IIPHMEHSTH MaTeMaTHdeckuii  ammapat | 1. OCHOBHBIE TOHSATHS MAaTEMATHKH,
COOTBETCTBYHOLMIA nuddepeHInaIbHOro U | METO/IbI pELIeHMs 3ajjad, a TaKkKe HX
dusmKo- WHTETPATBHOTO HCYHCICHUS | IPUIOKEHUST B  TPO(eCcCHOHATBHBIX
MaTeMaTHIeCKuil byHKINN OJTHOM | AMCLUIUIMHAX, METOJbI cOopa aHalu3a
allapar, MeTo/bI MePEMEHHOM, Teopuu | U 00paboTKH MHPOPMAITIH.
AHAIN3A U byHKINN HECKOJIbKUX | 2. MeToapl pelieHusi MaTeMaTHUeCKUX
MOJIeITHPOBAHHS, MepEMEHHBIX, TEOpUU | 33J]a4 JO0 YHUCJIOBOIO WU JIPYroro
TEOPETHUECKOTO 1 byHKIIUH KOMIUIEKCHOTO | Tpebyemoro  pesynbrata (rpaduka,
SKCIIEPUMEHTANLHOTO | IEPEMEHHOIO TIPH  PELICHHH (dbopMyIIBI U T.I1.)
HICCIIe10BAHMUS IPU npodeccnoHanbHbIX 3a1a4. | 3. OcHOBBl jauddepeHpoBaHus U
peleHrn OIIK 3.2. [Ipumensier | unTerpupoBanuss (QyHKIMH OAHOM U
PO(ECCHOHATBHBIX MaTeMaTHIeCKAN HECKOJIbKUX MTEPEMEHHBIX.
3a1aq muddepeHIHaIBHOTO U | YMerh:
HMHTErPaIbHOrO HcuUMciaeHus | 1. Pemarh TUIOBBIE MaTeMaTUYeCKUE
byHKIIHH OJIHOH | 3amauu
MIEpEMEHHOH, Teopuu | 2. CaMOCTOSATENIbHO MaTeMaTUYeCKH
GbyHKIIIN HECKOJIBKUX | KOPPEKTHO CTaBUTH
MepEeMEHHBIX, TEOPHH | €CTECTBEHHOHAYYHbBIE 3ajau,
byHKIII KOMILUIEKCHOTO | TPOBOJIUTh CTPOTHE MaTeMaTHYEeCKHe
HNEPEMEHHOTO TIPU PEIICHUH | PacCyKACHHUS.
npoheCCUOHATBHBIX 3a/1a4. 3. OmnepupoBatb a0CTpaKTHBIMU
OIIK 3.3. JIleMmoHCTpHpYET 00BEKTaMU U KOPPEKTHO KCIIOJIb30BATh
BIIQJICHUE HABBIKAMU MaTeMaTHYeCKHE MOHSITHSI CHUMBOJIHKY
MIPUMEHECHUS JUIL BBIPQKEHUS KOJMYECTBEHHBIX U
MaTEMaTHYECKOIo almapara | Ka4YeCTBEHHBIX OTHONICHHIH OObEKTOB.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHXKEHUS
KOMIIEeTeHIINH
(K01 1 HAUMEHOBAaHUE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

mudepeHInaTbHOTO U
WHTETPATBHOTO UCUUCITICHUS
(byHKIMM OJTHOM
IIEPEMEHHOM; TEOPUU
(YHKIIMU HECKOJIBKUX
MIEPEMEHHBIX, TECOPUU
(GYHKIHUNA KOMILIEKCHOTO
MIEPEMEHHOTO TIPU PEIICHUU
poeCCHOHATILHBIX 3314

4, HCpCBOI[I/ITB HHXXCHCPHBIC 3aa4u C
OIIMCAaTCIIbHOI'O A3bIKa Ha SA3BIK
MaTe€MaTHKH, IIPpUMCHATDH METOAbI
MaTeMaTHu4CCKOIro aHalin3a JJIA
PEIICHN A MHXKXCHCPHEBIX 3a1a4.

Baaners:

1. Metogamu MaTeMaTH4YECKOI0
OIIMCAHHS THIIOBBIX 3a7a4 i
UHTEPIPETALINH MOJTy4YEHHOTO
pe3yibTara.

2. Crocobamu HarJIJHOTO
rpagu4IecKoro MIpEACTaBICHUS
pe3yIbTaTOB UCCIIEIOBAHUS.

3. HaBwikamu MIPUMCHCHHUS
COBPEMEHHOTO MaTeMaTH4YECKOro
WHCTPYMEHTApHUS JUISE perieHus
MaTeMaTUYCCKUX 3aJ1a4

4, MareMaTHu4ecKoi JIOTHKOM,
HeoOXoauMor s (OPMHUPOBAHMS
CY)KIEHHH II0  COOTBETCTBYIOIIUM
npohecCHOHATBLHBIM MTpobJieMaM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

MPOU3BOIHOMN

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyib 5. Jlek 1 3aga4u, IPUBOJAILINE K TOHATHIO 2 2 - -
IIponsBoaHas MIPOU3BOAHOM, IpaBUiIa
(byHKIIUN OTHOU muddepeHIMpoBaHUS QYHKIIHH.
[IEPEMEHHOM. Haxoxnenue npousBogHoN GyHKIUH,
[IpunoxxeHus 3aJJaHHBIX SIBHO, HESBHO,
IPOM3BOTHON napamerpuyaecku. Jlorapupmudeckoe
muddepeHIpoBaHNe
Monyb 5. Ip1 [Tonstue nuddepennmana GyHKIUH. 2 2 - -
[IponsBoHas IIpon3BOHBIE BBICIIUX ITOPSIKOB.
(byHKLINN OJTHOM JuddepeHnunansl BBICIINX MOPSAIKOB.
[IEPEMEHHOM. [Tpumenenue auddepennnana K
[Tpunoxenus npuOIMKEHHBIM BbluucneHusM. [IpaBuna
[TPOU3BOJHOU Jlonurains
Monyns 5. Cp AHKkera 2 1 3 -
IIpon3BoaHAsA
(byHKLINN OJHOM
[MEPEMEHHOM.
I Ipunoxxenus
Monyns 5. Cp OnextpoHHblid yueOHuk 1 "[IpousBoaHas 2 15 2 -
[Ipon3BoHAs GbyHKIIMM OHON IepeMeHHOM"
(byHKLIUN OJTHOM
[MePEMEHHOM.
[Ipunoxxenus




Bun
Monyas (pa3aen) | y4eOHoi
padoThI

DopMBbI TEKYLLET0
HaunmeHnoBaHue TeM 3aHATHH Oo0bewm, KOHTPOJIs
. Cemectp bannbl | UaTepakrTus, 4.
(yuedoHoOl padoTHI) u, (HauMeHOBaHuUe

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Cp [TpomexxyTounslii TecT 1 2 2 3 - [TpomexxyTounblii TecT 1
IIponsBoaHas
(byHKIIMN OJHOU
[IEPEMEHHOM.
[[punoxxeHus
[TPOU3BOIHOMN

Monyns 5. Cp 3amanue 1, npoBepsieMoe BPYUHYIO 2 19 5 - 3ananue 1, mposepsieMmoe
[Ipon3BoHas BPYUHYIO

(yHKIIUY OJHOU
[MepEMEHHOM.
[Ipunoxenus
[IPOU3BOJHOU

Monyns 5. Cp OnexTpoHHbIH yueOHuK 2 "[Ipunoxenus 2 15 2 -
[IpousBogHas IPOU3BOJHON"
(yHKIIMN OJHOU
[IEPEMEHHOM.
[Ipunoxxenus
[IPOU3BOJHOU

Monyns 5. Cp [TpomexxyTouHbIi TECT 2 2 2 4 - [TpomexxyTounbiii TECT 2
[IponsBoaHas
(byHKIIMY OJHOU
[IEPEMEHHOM.
[ [punoxenus
[IPOU3BOJHOU




Bun DopMBbI TEKYLLET0
N HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Cp 3amanue 2, mpoBepsIeMOe BPYUHYIO 2 18 5 - 3amanue 2, mpoBepseMoe

IIponsBoaHas BPYUYHYIO

(byHKIIMN OJHOU

[IEPEMEHHOM.

[[punoxxeHus

[TPOU3BOIHOMN

Monys 6. Jlek 2 [ToHsiTHE HEONPEEIIEHHOTO UHTETPAJIA. 2 2 - -

Heonpenenenusiii HenocpencTBeHHOE HHTETPUPOBAHHE.

VHTETpall WNHuTterpupoBanue 1o gactsim. Metoabl

UHTETPUPOBAHUSI.

Monys 6. Ilp 2 HHTerpupoBaHue TpPUrOHOMETPUYECKUX 2 2 - -

Heonpenenennsiit ¢yukuuii. UaTerpupoBanue

MHTErpal palMOHATIBHBIX U UPPALMOHATBHBIX

GyHKIHA.

Monys 6. Cp DJEeKTPOHHBINA yuyeOHUK 3 2 15 2 -

HeonpenenenHslii "Heomnpenenennsiit uHTErpan”

MHTETpa

Monyis 6. Cp [TpomexxyTounblii TEeCT 3 2 2 3 - [TpomexxyTounslii TecT 3

Heonpenenennsiit

MHTETpa

Momys 6. Cp 3ananue 3, mpoBepsieMOe BPYUHYIO 2 18 5 - 3ananue 3, mpoBepsieMoe

Heonpenenennsiit BPYYHYIO

MHTETpal

Monyns 7. IIp 3 ITonsiTHE ONPENEIIEHHOTO UHTErpasa. 2 2 - -

OrnpeeieHHbIN ®opmyna Herotona-JleitOuuia.

MHTErpal HHTerpupoBaHue 1o ICTaHOBKOM,




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 7. Cp DIIeKTPOHHBIN YueOHHK 4 2 15 2 -

OnpeeneHHbIi "OnpeneneHHbl HHTETpaT

MHTETrpal

Monyns 7. Cp [TpomexxyTounslii TecT 4 2 2 4 - [IpomexxyTounslii Tect 4

OnpeieneHHbIN

MHTETpa

Monyns 7. Cp 3ananue 4, mpoBepseMoe BPYUHYIO 2 18 5 - 3anmanue 4, mpoBepsieMoe

OnpeneneHHbI BPYUYHYIO

MHTETpa

Monayns 7. Cp 3amanue 5, mpoBepseMOe BPYIHYIO 2 18 5 - 3anganue S5, mpoBepsieMoe

OnpeneneHHbIH BPYUHYIO

MHTETpa

Monyns 8. Cp ONEeKTPOHHBIN yueOHUK 5 "D yHKIMH 2 15 2 -

DOyHKIIH HECKOJIbKUX NepPEMEHHBIX"

HECKOJIBKUX

[epEMEHHBIX

Monyns 8. Cp [IpomexxyTouHbIii TECT 5 2 2 3 - [IpomexxyTouHbIii TECT 5

DyHKIUN

HECKOJIBKUX

MepEMEHHBIX

Monyns 8. Cp 3ananue 6, IpoBEpsIEMOE BPYUHYIO 2 18 5 - 3ananue 6, mpoBepsieMoe

DyHKIUN BPYYHYIO

HECKOJIBKUX

[ePEMEHHBIX




Bun DopMBbI TEKYLLET0
. HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Cp Hrorosslii TecT 2 2 40 - HToroBelii TECT
DyHKIUU
HECKOJIbKUX
MEePEMEHHBIX
ITA [TpomexxyTouHas aTTecTanus (IK3aMeH) 2 0,35 - -
KonTpons |Dx3amen 2 8,65 - - Bormpocs k 3k3aMeny
NoNe 1-60
Hroro:; 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mucuummumne “Beiciias matemaruka. [uddepeHnuanbHoe U MHTETPAITbHOE UCUUCIICHUS
UCIIOJIB3YIOTCS:

TEXHOJIOTHUS TUCTAHIIMOHHOTO 00YyYeHHS B paMKax MpoekTa «PocIucTanTy;

TEXHOJIOTUSI MOJYJIBHOT'O ¥ OJI0YHO-MOYJIBHOT0 00y4YeHHUs (coJepKaHne yueOHOro Marepuana
XKECTKO CTPYKTYPHUPOBAHO B IIEIISAX €T0 MAKCHUMAJIBHOTO YCBOCHHS, COITPOBOXKIAETCS 0053aTEIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUS Pa3BUBAIOIIETO 00Y4YeHHUs (IPOBEACHUE JICKIUH, TPAKTUUYECKUX 3aHATHIA, 3a4éTa);

TEXHOJIOTUS TU(PepeHIIMPOBAHHOrO 00yUYeHHUs (MpeIaratoTcs 3aaHus pa3IMuyHOrO YpOBHS
CJI0’KHOCTH);

TEXHOJIOTUS] MHTEPAKTHUBHOIO OOyueHMs (OCYLIECTBISETCA JESATEIbHOCTh € MYJIbTHUMEIUa
IIporpaMMaMHu, UCII0JIb30BaHUE PECYPCOB U BO3MOKHOCTEN MIHTEpHET, KOMIIBIOTEPA).

6. MeToauuecKkue YKazaHus 1Mo OCBOCHUIO JUCHUIIJINMHBI

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMyCsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
u3ydyaeMol jaucuuiuiiHel  “Beicimas  maremaruka.  JluddepeHumanbHoe W MHTETPAIBHOE
ucuucieHus . JKenaresbHO OCTaBIATh B PA0OOYMX KOHCIEKTAX IOJIs, HA KOTOPBIX JIeJIaTh TOMETKHU,
NoMYEPKUBAIOINE 0COOYIO BXKHOCTh TEX WM UHBIX TEOPETUUECKUX MOTOKEHUM.

CamocrosrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIIbHOCTH.
CamocTrosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMsl MO 3aJaHUI0 M IpU
METOAMYECKOM PYKOBOJICTBE IIPEINOJIaBaTeNsl, HO 0€3 ero HeMOCPEICTBEHHOIO YUacTHs.

CaMocrosiTenbHast paboTa CTYJEHTOB NPEIyCMATPUBAET BBHIIOJHEHHE HMPOMEKYTOUHBIX
TECTOB, 3aJaHUH, NTPOBEPSAEMBIX BPYYHYIO, COCTABIEHHBIX M3 3aJad 10 TEMaM Kypca, UTOrOBOIO
TecTa Mo Kypcy, U3y4eHHE MaTepHUaoB JIEKIUNA U 3JIEKTPOHHBIX y4€OHMKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHUS U CTAHOBUTCS aKTUBHBIM CaMOCTOATENIbHBIM CYOBEKTOM Y4eOHOM
JeSITEIbHOCTH.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHUSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKIUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMU IPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI pEIaoT 3aJa4y 110J] PyKOBOACTBOM IIPENOIABATENS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuai. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJIblii 3Tam pELIeHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHaNbHBINA. Penienne 3a1a4 u npuMepoB cleayeT
u3Jarath MoApoOHO, BBIYUCIEHUS pacrojaratb B CTPOTOM MOPSAKE, OTAENsAs BCIOMOTaTelbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay oOmpenenéHHOrO THUIMA HYXHO NPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEIICHUH.

Bo Bpemsi wu3yueHUs MOAyNs CTYIAEHTBHl CaMOCTOSITENIBHO BO BHEAYAMTOPHOE BpeMs
BBITIOJHSIOT 33/IaHKsI Kypca W TPOXOJAT TecTUpoBaHue ON-line. 3amanus pabothl, mpoBepsieMoit
BPYUYHYIO JTOJIKHBI ObITh BBITIOJHEHBI aKKYPATHO, ITOCIIEI0BATEIbHO, 000CHOBAHUE PEIICHUS U OTBET
00s13aTeNIbHBI B KaX/I0OM 33JaHHH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM

Cemect
P (nJM ee 4acTH)

HaumenoBanue
OILIEHOYHOI0 CPeICTBA

2 OIIK-3.1, OIIK-3.2, OIIK-3.3

3aganusd 1-6, npoBepsieMble BPYUHYIO.

OIIK-3.1, OTIK-3.2, OTIK-3.3

TectupoBanue on-line (mpomexxyTodHbie
TeCThI 1-5)

TectupoBanue on-line (utoroseiii Tect)

2
2 OIIK-3.1, OIIK-3.2, OIIK-3.3
2 OIIK-3.1, OIIK-3.2, OIIK-3.3

Bormpocs! k 3auéty NeNe 1-60

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHVIO

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUl
3anaya 1

Howmep BapuanTa 3a/1auu ONpeaesisieTcst ¢ IOMOIIBIO TaOIHIIBI 110 epBoi OyKBe (haMUIINU CTYICHTA.

Tabmuia. Beioop Homepa BapraHTa

Byksa A b B r )i E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T1II y dD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

o ! o
Haiitu nponssognsie Y = d— JTaHHBIX QYHKIIMH, UCTIOIB3YsI paBUjIa BHIYUCIEHUS TPOU3BOTHBIX
X

Howmep
()
Bap. yHIH
a) y=3\/2e3x—25 +4+I°4x;  6) xy=arctg>; B) y:(xeX)XZ;
1 y
r) y=e*cos3X; 1) y:i/?—ll_xz +sin®x;
+ X

2 a) y=+/In x+1+ln(\/;+l);

6) In x+e * =xy;
r) y = arctg(sin x)+sin xIn cosx;

y
X2 .

B) y=(1+log, x)*;
n) y=arctgin 3x;

2
2) y=x +1—In[1+— VX”]; 6) "=yt ) y=[x-1";
X

2

. XS =
r) y=arcsin >
X

3
r) y=2""" 4 (1—arccos3x)’; 1) Yy =3sin 2xcos® X +sin® x;
a) y _XAONX 1 V1—xZ; 6) X+ 2xy+y? —4x+2y-10=0; B) y = (1+ xz)ﬁﬂ;
A V1-x?

- 1 2 - :
a) y =Inarcsin x+§ln x-+arcsin In x;




Howmep

OyHKIMU
Bap.
J2 x 1 x+1 2
a) y=—arctg— +=-In=—=; 6) x*—xy+y*=e*; B) y=0+5"]/;
. U T N S ( )X
r) y=arcsin X ;  1m) y=Inxlgx—-Inalog, X;
NED'G
1 X 1 cosx sinx .
6 a) y=ohtgo -5 6 arctg(x+y)+xy=e’s 5 y=(lgx)";
x° 2 4x2
= ; =|X"—-2X+2 X
0y In 3x oY ( )e
VX2 +a® +x L
a) Yy=In——; 6) tgy=xy+Inxy; B)yzsin\/;XZ;
7 \/m—x ( T
r) y = 2Xsin x—(x2—2)cosx; 1) Yy =Jarctgx —(arcsin x)’;
2
a) y:g\/xz—az—%In(x+\/x2—a2); 6) cos’(x+y)+e¥ =x; B)
8
y=(x2+4)x72; r) y=(3—25in 4x2)5; n) y=vxetex®;
3, x*+1 1, x-1 1 _ X—V. X nx
; a) y:ZIn X2_1+Zln X+1+Earctg3x, 0) y3=m, B) y:(1+e ) ;
r) y=-/1+arcsin X ; ) y::"‘\/sin2x+coi3 ;
X
a) y=— _12 +Intg3x; ©0) y2=xy+InX; B) y:(l—xz)dgx;
2sin“ x X
10 X
r) y:(izj ;1) y:sin(x2—5x+4)+tgZ
x-1)° X
3 2 )
a) Y =244X+3 —————— 6) y:(eCOSX +3) : B) y=Insin(2x+5);
" VX +x+1
r) y=XXx; 1) tg(zj:SX;
X
a) y = x2yJ1—x?; 6) y= 4sinx. B) Yy = arctge®;
12 cos® X
1
)y =X*; n) X—y+arctgy=0;
) Y=X 1+x" 0) ) arcsin +/1—3x
a = ’ = 5 B = - ;
13 1- y tg? 2x y

)y =x"% m) y-sin X = cos(X — y);




Howmep

OyHKIMU
Bap.
a) y 3+ 6x 6) Y =Sin X—XCO0SX ) y=x"InXx;
= ; = - ; B) Y= ;
y V3 —4x +5x°
r) y=x"% 1) X:arctg(ﬁj;
X y
: X 5y sin® x : xIn x
Q) V= —— =— B) Y=—;
15 y Ja? —x2 2+ 2c0s” X Y 1
r) y = (arctgx)""; » (e -1)-(e’ -1)-1=0;
1 5/3 3(y2 arctgx
a) y = +53x7 +1; 6) y=2tg°\X° +1); B) y =3
16 '\/X2 +1 ( )
y
r) y = (arctgx )"; n y2x=ex;
)Y 3,/1+X2 6) Yy 1tgzx+lncosx ) y = arct X
a) Y= ; == : B — - .
17 1-x* 2 g TN
r) y:(x+x2)x; m x° —y®+3axy=0;
3) 1-sinx
=3(x° +5x* - = 6) y=In_| : = arctg(tg ?x);
18 Y \/ X )Y 1+sinXx =)y =ar g(g X)
ry=(inx)"™;,  px-y+a-siny=0;
| 1 arcsinx
a) ¥ = 58/X" + X+~ 6) y=2"¢"; B) Y= ;
19 X V1-x?
r)y =(cosx)"; mliny= arctg(%);
a) y=\/X2+1+3{/X3+1; 0) y:%tg3x—tgx+x;
20

B) y =arctg 3;)2(; r) y = (cosx)

X2
’

n) X—Yy-+e’arctgx=0;

3amaya 2

Howmep BapuanTa 3aaun onpeensercs ¢ IOMOIIbIO TaOIHIIbI O IEpBON OyKBE UMEHHU CTYJEHTA.

Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r )| EE | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 041 I P,Y | C,II | T, I y ®,0 | X, 1II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu npenens! GyHKImii ¢ momouibio npasuia Jlonurans.



Howmep

Bap. [Ipenensr
_ 1-cos’x In sin x o 4
a)lim————; 6) lim ————; g) lim e“tg—;
1 X0 X + sin2x xnf2 (2x - 7r) o X
1/In3x
r lim (x+2)
COS MX — COS NX 5*-27
a) lim _ ; lim ————— N
2 L a— #0 actg2x— 3x 5) lim, Vx-2ctgat
r) ||m 3/(4+Inx).
X—>+0
arctg 3x 2 - \/ tg mx/2
a)lim ; 6) lim——; B) lim
3 X0 X x-7 X% — x—0 Inix +1i
10 —3x
F) xﬂr;rn(’)oo(x )
3x
. e _3X_1 X
a)lim—— : )I|m3 Vx. ) lim (1-x)"2;
A x=0  sin‘bx x>81Q _ \/_ X—>1-0
r) lim| Z —x ftg x.
) X'J(z X)gx
2
. X—sinX Jx-1-3 a
a)lim ; 6) N im ——— ; B) lim tg—sm—;
5 x>0 X —1g X x-10 x—=10 x—>a - 2a 2
1) lim (Inx)**.
. 1—+/cosx _gj . . a
a)lim ———— 6) lim X=X, p) lim (x sm—j;
6 x-0 X Sin X x—0  x3 X% X
r) lim (In 1} .
X—>+0 X
i 1-€0S X 6) i In(9—2x2) J lim (ctg nxTi”(“’
a ; im————; B — ;
. =0 x(V11x ~1) x>2  SiN27x X1 2
T) Iim(\/x+2 —Z)tgz.
X—2 X
. sin(1—x e -1
a)lim ( ), o) lim B) lim xInX—+1;
x—1 \/;_l x—0 actg 5)( X—>00 X—-1
8 2.3
2
X
r) lim .
Hw(x +3j
1-a” sin X —CoS X
a) lim a>0); I —_— lim (1—e®)ctg x;
9 et X’ @>0) 77 In tg X ") x»o( Jetg

SIFIX

r) lim x

Xx—>+0




H
OMEP [Ipenensr
Bap.
] tg3X . X _ [sinx - -
a)!(mw—x; 0) IXILT(]’T’ B) le_rg (x—l)tg?;
10
- 1 In(Z—x)
r) lim (—j .
x—->1+0\ X —1
T 6 lim X jim 11X
a Tz | Yl B) M ——
11 ) x—0 Sm2 X X2 ) X—»0 %/; ) x—0 Cth
. 1
r) lim (ctgx)inx .
x—0
3 2
. XT=2X"—X+2 i
a) IIml 3 ; 0) lim M; B) lim (x” -efx),n>0;
12 X=>. X —7X+6 x—0 X X—>+0
1
r) lim xx.
Xx—1
2, . Inx
a) lim selcx—itgx; 0) 1|anT; B) lim X" -sin E,n>0;
13 7 1+00s4x X X
X
H COS—
F) xILrP—O(l_ X) 2
H 1
a) lim M 6) lim (1—cos x)ctgx; B) lim x*;
x=>0 Insin X x—0 X—>+00
14 ,
iy Arinx
0 lim, X
H 7X 1 1 H sinx =
a) lim (1~ x).tg7; 6) lim arcsin x-ctgx; B) lim x*";
15 1™
im|tgZ% | °
F) x—1 g 4 '
. X 1 . 1
a) lim (———j; 0) lim In X-In(x—l); B) lim (2+x)|n3x;
16 -1 Xx=1 InXx X—1 X—>-+0
. o\
r) lerﬁn0 (1+x )X.
i 2x% +1
i - X+
a) lim XEBSX=SN X, 6) lim —X_; B) lim =" "=
17 x—0 X x—0 ot s x>+ 2X° =1
2
n Jmox '
1
a) Iiml_—x; 0) lim ezx-tgﬂ; B) lim| ct Xees
x—1 7iX X—»00 X V3 g 2
1-sin~— 2
18 2
X 3x
9 im (_j
x>0\ 54X




H
OMEP [Ipenensr
Bap.
i
a) lim I X. 6y fim (1-%) ; B) lim —%—.
x=0 X —sin X xoo\ X X—0 X
19 ctg —
2
r) fim 190 (3x —25).
X—>2 ex+3 _ex +1
. -2
a) lim| " | 0) lim (ex—e’x)-ctgx; B) lim (\/X+2—2)‘ ;T)
xZ\ Clgx  2Ccos X X—>% X2
20 ?
lim ctg@-tg?’—7ZX
x—1 2 2 )

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYAEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTH B OJJAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOYHBIMU BBIYHCICHUSMU. PemieHus 3amad MOryT OBbITh
BBIMIOJIHEHBI OT PYKHU B TETpaAsx B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM Macimraba. B crmydae
PYKOIIMCHOTO BapUaHTa, MPUCHUIAETCS Ha TIPOBEPKY (POTO BBHIMOIHEHHOTO 3a/1aHUSI.

Kputepuu onenkmu:
- 5 0asIoB BBICTABIISIETCS CTYACHTY, €CIIU MPAaBUIILHO BhIOMHEHO Oonee 90% 3amanHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecnu MpaBUIBLHO BBITONHEHO OT 60% 10 75% 3amanwif;
- 2 Ganmay, eciu paBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanmii;
- 1 6amnn, ecnu paBUIBHO BhITIONHEHO OT 30% 10 45% 3amanuii;
- 0 6aoB, eciu MpaBUIILHO BhIMOTHEHO MeHee 30% 3a1anuii.

7.2.2. 3apanue 2, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUi
3agaua 1
Howmep BapraHTa 3a/1a41 OTIPEIEISIETCS C MOMOIIBIO TAaOJIHIIBI 110 TIEPBOM OYKBE OTYECTBA CTYICHTA.
Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 0,41 I P,Y | C,II | T, I y d,0 | X, 1II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haitti HanGoblee 1 HaMMEHbIIee 3HaYeHNS QYHKIUH y = f(x) Ha oTpe3ke [a,b]

H;);\:fp DyHKIUA, OTPE3OK
A f(x)=x*-12x+7, [0,3].

2 f(x)=x"-E3x+2,  [0,2]




3 f(x)= (\/§/Z)>< +COSX, {0, %} .
4 f(x)=3x‘-16x*+2,  [-31]
5 fx)=x*-3x+1  [12,2].
6 f(x)=x‘+4x,  [-22]
7 f(x)=(v3/2)k—sin x, {o, ﬂ .
8 f(x)=8x—x*,  [-14]
9 f(x)=3-2x*,  [-13].
10 f(x) = x—sin x, [~ 7z, 7].
11 f(X)Z%, [-5.5]
12 f(x):1x+cosx, F,ﬂ]
2 2
13 f(x)=x)2(—;f6, [-5,5).
14 f(x):lx—sin X, Fn 27;]
2 2
X+3
15 f(x)= el [-3,7]
16 f(x):1x+cosx, |:—§7Z,—7Z:|.
2 2
X—5
17 f(x)= T [-3,7].
18 f(x):lx—sin X, [—ZE,EE}.
2 2
X—4
19 f(x)= 1o’ [-4,6].
20 f(x):lx+cosx, |:—27[,—§7[}
2 2
3amaua 2

Howmep BapuanTa 3a1a4n onpeaensieTcs: ¢ MOMOIIbI0 TAOIHIIBI IO IEpBOi OyKBE (haMUIHH CTYICHTA.
Tabmuia. Beibop Homepa BapraHTa

Byksa A b B r )| E.E | X3 U K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10




byksa

H, 10

0,4

I P,Y | C,II | T,

X, I

Ne Bap.

11

12

13

14 15 16 17

18

19

20

[TpoBecTr MOTHOE HCCIEOBAHNE U TOCTPOUTH rpaduku HyHKIUN

Howmep

Bap. OyHKIUU
eX
1 =X 6 y=—.
a)y VL )Y 2
2
2 a)y:[% ; 6)y=In(2x2+3).
X 34X
3 a)y:(x_l) . §)y=xe",
4 )y 2x-1 5) 1
a = ) = .
(x-17 > Y e 1
2
5 a)yzxz_l; 0) y=x—In(x+1).
3 1
3] a)yzz(x 1)2; 6)y:eX+2.
3
X°+16 1
7 = ; 6) y= .
2y X )y e —1
x+2) 2
8 a) y= 1) 6) Y=X"hx.
X_
X8— 1
9 — : 6 — X+
2y 4x? ) nx+2
10 a)y:x2+2x+l’ 0) y=x—-Inx
2 1
- 0) v=
11 a) y X2+X—|—1’ ) y er_l
3
X’ -1
12 = 6) v XL
a) Yy P )y |nx 5
x? 1
1 = ; 0) y=
3 VY ey VYV e
3
X*+16
14 D y=2""" & y=Ehx.
X
X’ ]
15 a)y:X2 L 6) y=x¢e".
x+2Y
16 a)y:(—); 0) y=Xx-Inx.

x-1




Howmep OyHKIUU
Bap.
2x-1
a) y= ; 6) y=x-Inx+1.
17 )y (x_1) )y
X 1
18 a — ; 6 :ex+2
)y (x_1) )y
2 X
19 a)y{lx%xj; 6) y="-.
X
2 = : 6) y=In(2x*+3).
0 a) y 1 ) y=In( )

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYJEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PELICHUS
KOKIOW 3aJauyd CO BCEMHU IMPOMEKYTOYHBIMU BBIYHCICHUSMU. PemieHus 3amad MOryT OBbITh
BBITIOJIHEHBI OT PYKH B TETPasX B KJIETKY HJIM HaOpaHBI C MOMOUIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM Macimraba. B crnydae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TIPOBEPKY (POTO BBIMOIHEHHOTO 3a/1aHUSI.

Kputepuu ounenkmu:
- 5 0assI0B BBICTABIISIETCS CTYACHTY, €CIIM MPABUIILHO BhIOIHEHO Oomee 90% 3a1anHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecnu IpaBUILHO BBITONHEHO OT 60% 10 75% 3ananwii;
- 2 Ganmay, eciu mpaBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanwii;
- 1 Gamnn, ecnu mpaBUIBLHO BhITIONHEHO OT 30% 10 45% 3aanuii;
- 0 6aoB, eciu MpaBUIIBLHO BhIMOTHEHO MeHee 30% 3amanuii.

7.2.3. 3apganue 3, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEeHOUHO20 CpedCcmBa)

Tunossie npuMepsl 3a1aHUl
3amaqa
Howmep BapuaHTa 3a/1a4u OpeiessieTcsi C MOMOIIBIO TaOIHIIBI TI0 TIEPBOM OYKBE OTYECTBA CTYICHTA.
Tabnuua. Beibop Homepa BapuanTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 0,41 I P,U | C,II | T,1IJ A d,0 | X, 1O
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HCOMPCACIICHHLIC HHTCTPAJIbI.

Howmep Bap. HuTterpanet

e*dx 19-4x
a)j .6)I2x2+x-

dx
) dx; 5x-2)Inxdx;r) | —F—.
o 3 B) [ (5%-2)In xdx r)'[l—3r+1




Howmep Bap.

NHurerpaist

2 a)IX\/SX dx; 6)jﬂdx B)jx cos’® (2x)dx ; r) IL
X" +5X+6 sin X +tgx
arctgx X+9
d ) —d ; In(3 2 ;
a)J‘ 1oy X )IX2+2X—3 X B)J. n(3+ x°)dx; r)
3 I dx
IX+3+3/(x+3)*
a)ISiHZX\/Z-COSZ xdx; 6)]3Xidx; B)jx -arcsin xdx ; r)
4
e
sin X 4x+31
dx; 2 —x)sinxdx
- I osx P05 1y 12 P2 0sinxaxin
I COS X ix
1+cosX
11x—2 Ux +1
6 ) —dx Y[(1—=Inx)dx; r)
aI '[X + X BI( X rjix/_+4ﬁ}x
7 a)jl_tgxdx;@j}?—zxdx B)j(3x+4)cosxdx r)IX—+5dX
COS*X X° — X+5
8 6) [ —2X dx; e) [ arcctg(4x )dx; r) | ax .
X* —5Xx+6 3cos X +4sinx
j SI?ZX dx:; 6 .[42)(—27dx B) [ xIn? xdx ; 1)
9 COS°X+3 2% 6
j(ﬁ—l)(W+1)dX




Howmep Bap.

NHurerpaist

2

6)]%%; B)J'x2 sin3xdx; r)

a) |

10 cos’(x*)

I dx
2SiNX+COSX+2

11 a) [e™"* sin 2xdx; 6) [ arctg~/xdx; B)I 0| dx

1+3x+1
Xax 2x* —3x+1 dx

12 :0)|e*In(1+ 3e* ; —d _—.
I(X 4y )Jetin(1+ 3¢ )dx; | IS|nx+tgx

13 a)j Xdx 6)jx3 dx ; B)jwdx 0| dx .

+3x° Ix+3+3/(x+3)
xarcsmx x—101
: dx;
y e x(3tgx+1) I«/l X Ix3+2x2+101x K
I 3\/1+
C0S 3xdx - X+ x*+1 COS X
15 j— 6) [ x*e*dx ; B)j—2 ; )jgdx.
4 + sin 3X + 2X 1+ cos X
sin xdx X+3 (4/x+1)

16 ;6 xarcsm—dx —dx dx.
I«/cos X )I B)Ix + X? ji\/_+4)iix
(x+arctgx)dx -3 VX+5

17 :6) | x 1 ————dX; ) | ———=dx

TR e ] ko] R




Howmep Bap. Hurerpainsl
3 2
. a)j%;@jxsinxcosxdxm)jx _54X+;fzx_2dx;r)
dx
IBcosx+4sinx'
a)J‘M;@jx2 sindxdx; ») [ AX"+3x+50 ;
19 3/3+2cosx X* + 2x* + 50X
(VX -1)(¥/x+1)
I I dx.
al)f@dx;@jxln2 xdx;mj%x;r)
20 X X" +5X
dx
IZsinx+cosx+2'

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYJEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PELLICHUS
KOKIOW 3aJauyd CO BCEMHU MPOMEKYTOYHBIMU BBIYHCIEHUSMU. PemieHus 3amad MOryT ObITh
BBITIOJIHEHBI OT PYKH B TETPaIsX B KIETKY MJIM HaOpaHBI C MOMOMIBIO permakTopa ¢opmyi. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kpurepuu ouenkmu:
- 5 0asIoB BBICTABISIETCS CTYACHTY, €CIIM MPAaBUIILHO BhIOMHEHO Oomnee 90% 3amanHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, eciy IpaBUIBLHO BBITONHEHO OT 60% 10 75% 3amanwii;
- 2 Oannay, eciu MpaBUIbHO BBIMOJIHEHO OT 45% no 60% 3ananuii;
- 1 6asn, ecnu npaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIILHO BBINOIHEHO MeHee 30% 3a1aHuid.

7.2.4. 3aganue 4, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo2o cpeocmsa)

Tunossle npuMepsl 3a1aHU
3amgaua 1
Howmep BapuanTa 3a/1auu onpeaessieTcst ¢ IOMOIIbIO TaOIHUIIbI 10 epBoii OyKkBe (haMUIINU CTYIEHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 0,41 I P,U | C,II | T,1IJ A d,0 | X, 1O
Ne Bap. 11 12 13 14 15 16 17 18 19 20

BbruncnuTs onpeneneHHble HHTETpaibl. i1 HECOOCTBEHHBIX HHTETPAJIOB PEIIUTH BOIIPOC O

CXOOUMOCTHU




Howmep Bap. VnTerpans
1 j Ji jx +2X > | ?xsinxdx; r)f\/mdx.
) )I\/—dx )Iln(x 1)k szmzxdx i !(i—d;)s
: TW+I j i Jox-3)d jj;STX
4 a) jxcosBxdx 6)j P jj% X; 1) !xzﬂdx.
5 a)jl)id: )Txln ,B)szx/ﬂdx; r)]\/%.
6 2) ?cos X Sin 2xadx; 6)j 2,B)I\/ﬁdx, )jx\/W
7 2) '”fe \QTSdXﬁ)T x Wt B) j(m+smx) dx; r)j.\/%.
. I(x 1)dx dexw Y jcoszxsin?’xdx w(X /)dx
t o x*dx :
9 ! )j\/i,B) I(COSX+\/SIT)dX r)
gmdx.
10 I(i(/i)dx j\/;i))‘( fSI%OSXd::, r) ejlln(x 1)dx.
11 a) j(x+2)ede;6)js"::o)s(dX i(x 1)3, j
12 a)j(x 5)e*dx; 6)jsm X c0s® Xax; B)j 2,r)jx V16 — x*dx.
13 a) fxz cos 2xdx; 6):4[ xdx =v) j\/i r) Ix J9 - x?dx.
14 a) j(x+6)e‘xdx 6) IS\'/%X jz'xz—\/% r) ?“fﬁ




Howmep Bap. HNuterpanet

16 a) j(x 77)c053xdx 6)]\\//_—(1)(1 B)jF' I—lez(d

% x2dx \/_dx ;
17 a) jxsm2xdx 6)[\/7 j j

xIn X
18 a) j(x+4)e‘xdx 0) j cc:n X;B) i\/ﬁixxz r) Ijni/l—e“dx.
taxd xdx r x2dx
19 a)jarchch)j jm jm
20 2 [(x—1)e"dx; 6)jC°SSI:dX, IW r)jq/ (16— Y dx.
0 1
3amgaua 2

HOMep BapuaHTa 3aga4i OIpCACIIACTCA C IIOMOIIBIO Ta6J'II/II_U:I 10 nepBoﬁ 6YKB6 HMCHU CTYyJACHTA.

Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r il E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 04 I PYU | C,II | T,I[| VY ®,2 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth miiomans GUrypbl, orpaHu4eHHON 3aJaHHBIMU JINHUAMU. CJieNaTh 4epTex

oOJactu

Howmep Bap. Y paBHEHHS THHHA
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.




Howmep Bap. Y paBHEHHs THHHiA
9 4x—-3y* =0; 4x+2y—-1=0.
10 3x* +4y=0; 2x+4y+1=0.
11 Yy=X;y=—X+2;y=x.
12 y=x%; Y =X; y=4x.
13 X=4-y*; x=16 —4y>.
14 y=X;y=x"; y=-2x+3.
15 y=4-x*; y=16 —4x*; y<8x-5.
16 y:xz;yzxz;y:8x—15.
17 y:l—xz;y2x2;y2—32x.
18 X=y; Yy=X;y=2-X.
19 X=Yy%; y=X;x+2y-3=0.
20 y=x-1,y=1-x*; y=(x-1)%

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

3amaHus, TpOBEpsSEMbIe BPYUYHYIO BBIIOJHSIOTCS CTYACHTAMH CaMOCTOSTEIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH MPOMCKYTOYHBIMU BBIYHUCICHUAMU. Pemenns 3aga4 MOT'YT OBLITH
BBINOJIHEHBI OT PYKH B TeTpajsX B KJIETKY MJIM HaOpaHbl C MOMOILIbIO penakropa (gopmyi. Bce
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOnrofieHneM Macmirtaba. B ciydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS HA MPOBEPKY (HOTO BHIMTOTHEHHOTO 3a/IaHHS.

Kpurepun onenkmn:
- 5 OaJIJIOB BBICTABIISIETCS CTY/ICHTY, €CJI MPABUIILHO BhITIOMHEHO Oomee 90% 3amanmii;
- 4 Gaia BBICTABIISIETCS CTYACHTY, €CITU MPAaBUIBLHO BBITOIHEHO OT 75% 10 90% 3amanmii;
- 3 Gasa, eciii MpaBUIILHO BBITIOIHEHO oT 60% 10 75% 3amanuit;
- 2 Garnay, eciu MpaBUIHHO BEIMOTHEHO OT 45% 1m0 60% 3ananuii;
- 1 6ann, ecnu nmpaBuUbHO BhIMoNHEHO 0T 30% 10 45% 3amanuii;
- 0 6aoB, ecnu MPaBUIBLHO BhITIONHEHO MeHee 30% 3amaHmii.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HaumeHOBaHUE OYEHOUHO20 CPeOCmBa)

Tunossle npuMepsl 3a1aHU
3agaua
Howmep BapuanTa 3a1a4u onpeaessieTcs ¢ MOMOIIbI0 TaOIUIIbl IO IEPBOi OYKBE UMEHH CTYZCHTA.



Tabnuna. Beibop Homepa BapuanTa

byksa A b B I | E,E | K3 41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 II P9 | C IO | T, I y o,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckansipHOe mmose U=Uu(X;y).

1) CocraButh ypaBHeHHE JMHUU U = CH IOCTPOUTH €€ rpaduK.
2) BBIUUCIINTH C TOMOIIBIO TPATUCHTA TPOU3BOIHYIO CKAISIPHOTO 1ot U = U(X; Y)

B TOUKe AMO HarpaBJeHUIO BekTopa AB.
3) HaiiTi HanOOJBIITYI0 CKOPOCTh N3MEHEHUS CKAJSIPHOTO TTOJISl B TOUKE A.

H;);\;p U=U(xy) Koopaunate! 1. 4 | KoopauHatse T. B
1 X* +y? +4x+2y -4 (—2+§;_%j [—2+§;O]
2 | X+yPex=2y |2 {—%1—?] (Ql—?j
3 | X +y'+2x-dy | -1 (—1—@;2] (—1—@;0}
4 x> +y? —2x-2y 7 [%1_§J (0’1_§J
5 X* +y® +2x+4y 4 (—1+§;_g] (_“?;OJ
6 |y -2x+2y | 2 [1 5,—1—§J [O,—l—?}
7 | x+y’-2x—4y | -1 [1—§;g] (1—%;0]
8 | x+y'-ax-2y | -4 [gl—gJ (0;1—§J
9 | X +y’-2x+4y | 4 [1+§;-2J {1+§;Oj
10 | X4y’ +2x+2y | 7 (—%—u%} [O;—1+§]




Howmep

U=U(xy) Koopaunarel 1. 4 | Koopaunare: 1. B
Bap. C
11 X2 +y?+6x+4y | -12 [—1;—1+ ﬁ] [O;—1+ EJ
2 2 2
3, 3 V3
2+ y? —6x— - —1-— 01-—
12 X*+y° —6x—4y 3 (2 2} [ ZJ
13 | X*+y*—4x+2y | -4 (1+£;—§] (HE;O]
2 2 2
V3.5 V3
2 4 y? 4 dx— Y22 ~1-22:0
14 X +y°+4x-2y 4 ( > >
15 X* +y® +6x+4y -9 [—Hﬁ;—E] (—HQ;OJ
2 2 2
1, 3 V3
2 1 y? _Bx— —l-— 0l-—
16 X +y*—6x—4y 4 [2 ZJ [ 2]
17 X* +y? +4x+6y -9 [—%;1—%} [0;1—?}

18 x> +y® —4x—6y 5 [—2+§;—%J (—2+§; ]
19 X +y*+2x+8y | -1 [—2+ 53 ;—EJ

2
20 x> +y? —2x -8y -8 [—3;1— \/§J [0;1—?}

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS

3agaHus, MPOBEPSIEMbIC BPYYHYIO BBINOJHSIOTCA CTYJEHTAaMH CaMOCTOATEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4nu CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPajsX B KJIETKY MJIM HaOpaHbl C MOMOLIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHUCTEME KOOpJAMHAT ¢ coOnrofieHueM Macmitaba. B ciydae
PYKOIHMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHIOTHEHHOTO 33 JaHHS.

Kpurepun onenkmn:
- 5 GaJITIOB BBICTABIISIETCS CTYICHTY, €CJI MPABUIILHO BhITIOJMHEHO Oomee 90% 3amanmii;
- 4 Gayia BBICTABIISIETCS CTYJCHTY, €CITU MPABUILHO BBITTOIHEHO OT 75% 10 90% 3amanwmii;
- 3 Gaia, eciii MpaBWIILHO BhIMOJHEHO oT 60% 10 75% 3ananuii;
- 2 Gatay, eciu MpaBUIBHO BRIMOIHEHO OT 45% 10 60% 3ananuii;
- 1 6ann, ecnu mpaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuii;
- 0 6amioB, ecnu MPaBUIIBLHO BBITIONHEHO MeHee 30% 3amanmuii.



7.2.6. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3aJaHUH [JIsi MPOMEKYTOYHOr0 H
HTOTr0BOI'0 TECTHUPOBAHUS

3aganue Nel
W3 nepeuncieHHbIX HUXKE 3a/1a4 BBIOEPUTE T, KOTOPHIE CBOJATCS K HAX0KJICHUIO ITPOU3BOTHOM.
Bri0epuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
Bbluncnenue cuiibl Toka
Haxoxnenne Maccbl HEOMHOPOIHOIO CTEPKHS
HaxoxeHre MrHOBEHHOUW CKOPOCTH
Haxox1eHre CKOpOCTH XMMHUUYECKOW peakllii B MOMEHT BPEMEHH t

Brluncienue JIMHBL 1yTd III0CKOM KPUBOR

3aganne Ne2
X=gcosf
y=bhszn

Haiitu npousBoanyto GyHKIUU

BriOepute o1uH U3 5 BapuaHTOB OTBETA:!

1 b
y, = —cigt
@
1
Ny = Eﬁgﬁ
1 b
.}?;lr = ——fgf
o
1
Y, =——cigt
s
1 s
¥y = —E cigt
3ananue Ne3
x=arcigt
It
y=—=
Haiiti npousBoaHyto QyHKIUU 2
Be10epuTe oMH U3 5 BApUaHTOB OTBETA:
y: =i+t
y; =1+42
i
1
l}? =
LTS
1+

i



3aganue Ned

ok
Haiitu nponzBoanyto GyHKINH Y=
BriOepute oauH U3 4 BapuaHTOB OTBETA!
yh=x" (nx+1)

1 -1
y=xx

yh=(x—-1)fux

yh=ux(x¥ +1)

3ananue NeS
W3 nepednciieHHbIX HIKE (GOPMYIT BBIOEPUTE BEPHBIC.
Bbl6€pI/IT€ HECKOJBKO U3 5 BApUAHTOB OTBCTA:

¢’=1, c=const
UxVy=u=+Vv’
(CUy =CU’
UVy =UV-UV’

Uy uUv-ur
(?J N

3aganne Ne6
s(t) =05t*—5t3+12t?2 -1

Teno nBuXkeTcs NPSIMOJIMHENHO 10 3aKOHY . B xakue
MOMEHTBI BPEMEHHU YCKOPEHHUE JIBUKEHUS Tella PaBHO HYJIIO?
(S usmepsercs B MeTpax, t — B CEKyHIax.)
Bribepute onuH U3 4 BApuaHTOB OTBETA!

1(c); 4(c)

2(c); 4(c)

1(c); 2(c)

3(c); 4(c)

3aganmne Ne7
4+ 3
s(t)=

3aKOH MPSIMOJIMHEHHOTO IBUKEHUSI MaTEPUATIbHOW TOUKH t+4  Haiiru CKOpPOCTH B
MOMEHT BpEMEHU t=9 c.

(S m3mepsieTcs B CAaHTUMETPax, t — B CEKyH/1ax.)



BriOepute oauH U3 4 BapuaHTOB OTBETA!

1 (e

134 ¢
2 {ea)

13 ¢ )

1{ cae

AL ¢

1 {cae

10% ¢
3aganmne Ne8

13 nepedncieHHbIX HIKE (HOpMYIT BBIOEPUTE BEPHEIE.

Bbl6€pI/IT€ HECKOJILKO U3 5 BApUAHTOB OTBCTA:

(xm )1 — mxm—l

(fx )1 — fr
(ale =ax
(en) =1
aX
(tg) = —
Cos X

3aganue Ne9
[TpousBoaHas GyHKIMH, 3aJaHHON MTapaMeTPUUECKH, BBIYUCISETCS 110 hopMyIe:

BriOepute o1MH U3 5 BapUaHTOB OTBETA!

¥ =0
X
1
1_ %
.J"?x__]_
Hr
1
1_ M
.}?x__l
&
1
xx——l



3aganue Nel(
['eomeTpuyeckuii CMbICI TPOU3BOIHON COCTOUT B TOM, YTO ITPOU3BOIHAS €CTh ...
Bri6epute oauH U3 5 BapuaHTOB OTBETA:
CKOpPOCTb MPSIMOJIMHENHOTO IBUKEHHUSI MATEPUATIBHOW TOYKHU
MIPUPAIICHUE OPJMHATHI KacaTeabHON K rpaduKy GYHKIIMHA B TOUKE
MJI0IIab KPUBOJIMHEHHOMN Tpaneuuu

JUIMHA IYTH IUIOCKOM KpUBOM

yr710Bo# KO3 GHUIMEHT KacaTenpHOi K rpaduKy GyHKIHH * S B TOUKE

3aganue Nell

3 3 _
[TpousBoaHAs GYHKIHH oty —3xy=0 , 3aJTaHHON HESIBHO, UMCEET BH/I:

BblGepI/ITe OJHWH U3 5 BApPHUAHTOB OTBCTA:
i 43yt —3y =0
43yt —3x=0

It 4yt =3y =0

2

Yy —Xx
=
_}? - X
1:.Z'f’_x2
»-x

3aganue Nel2

3 [ .
HpOI/ISBO,Z[HaSI (I)yHKI_II/II/I x +£.’2_}’ xe =10 . SaﬂaHHOﬁ HECABHO, UMCCT BU:

BriOepute o1uH U3 5 BapuaHTOB OTBETA!
yh=1-z"ype?

¥ =3 +l— 2xt?
F

yl = 3x? +l— oxb? — XY
F
,_ (2x8” =32y
1—z*ye?

(2% =3x%y
x* b -1



3amanme Nel3

!

y . )v 1-x?
Haiitu npu Y= .

(arctg x

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
@(—xln arcctgx  J1-x?
J1-x? arcctgx(l+ x?)

g =X lnarcctgx  V1-x*

J1-x? arcctgx(1+ x?)

y' = (arcctg)

)@(In arcctgx  V1-x°
Ji—x2  arcctgx(l+x?)

y' = (arcctg

@(— xIn arcctgx . V1-x?

! = (arcct
y = 9 N arcctgx(1+ x*)

3aganue Neld
2
x°-3x+6
Y= 2 x =23
Hanucath ypaBHEHHE HOPMAIU K JINHUH X B TOUKE C abcLuccoit .

BriOepute onuH U3 4 BapuaHTOB OTBETA!

X—-3y—-79=0
27x—-3y—-79=0
2Tx—-y-79=0
27x—-y-81=0

3amanue Nel5
s(t) =t*-2t2 -1

Teno nBrkeTcs MPAMOJIMHENHO 110 3aKOHY . B xakue MOMEHTBI BpEMEHH

CKOPOCTbH JIBJKEHUS TeJla PaBHO HYJIIO?
(S u3mepsiercst B MeTpax, t — B CEKyHax.)

BriOepute onuH U3 4 BapraHTOB OTBETA:!
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTECTAMM MO MTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2

=]
= 2

Bomnpocel Kk 3xk3aMeny

Uro takoe nponsBoaHas ¢pyHkunu. KakoB ee reoMeTpuyecKuii CMBICIL.

[TpousBoHasi CyMMBI, TPOU3BEACHHUS, YACTHOTO IBYX (DYHKIHUH.

[TpousBonHas cioxuaoi GyHkimn. [Ipumep.

Tabnuia npou3BOIHBIX OCHOBHBIX 2JIEMEHTapHbIX (QYHKIUH.

Uto Takoe muddepennman pyakipn. GopMyia ero BEIYUCICHUS.

Tabmuua nuddepeHnnanoB OCHOBHBIX. AIEMEHTAPHBIX (DYHKITHIA

cnonb3oBanue auddepennnana B npubImKeHHbIX Beiuucienusx. [Ipumep.

[TpousBoaubie u AuddepeHmans BEICIUX MOPSIKOB.

O© ([O|NIO|OIA~|[WIN|F-

HeoOxomuMble W JOCTAaTOYHBIC YCIIOBHS BO3pacTaHWs W yObBaHUs quddepeHIrpyeMoi
(byHKIIH.

Uro Ttakoe okcTpemymbl (min u max) QyHKuud. KakoBbl HEOOXOIMMBIE YCIOBHS
CYIIECTBOBAHUS HKCTPEMyMa.

11

I[OCTaTO‘-IHI)IG YCJI0BHUC CYIICCTBOBAHMWA min ¥ max.

12

Teopems! Pours, Jlarpanska, Komm.

13

[ IpaBuiia JlonuTans pacKpbITUsl HEONIPEAEIEHHOCTEN

14

Dopmynbl Tetnopa u Maknopena st pyHkiuu f(X) 1 UX UCIIONB30BaHUE JIJISI BHIYUCICHUI
3HaYEHUH (YHKINU C 3aJJaHHONH TOYHOCTBIO.

15

[loHsITHE BHITYKJIOCTH U BOTHYTOCTH Ipaduka (PyHKIMY B TOUKE.

16

Heo6xo11MBble M JOCTaTOYHBIE YCIOBHSI BBITYKJIOCTH (BOTHYTOCTH) rpad)uka GYHKIUHU B TOUKE.

17

Touku nepernda rpaduka GyHKIMH. YCI0BHE CYIIECTBOBAHUS TOUEK Meperuoa.

18

AcumnToThl rpaduka GpyHkuu. Beptukanbasie acuMntotsl. [Ipumep. HakimoHHble acHMOTOTHI,
Kak ux Haiitu. [Ipumep.

19

Jlatb onpenenenre QyHKIMU IBYX, TPEX, n NepeMeHHbIX. [IpumMepsl.

20

Uro Ha3pIBalOT 00JacTbiO oOmpenesieHuss (YHKIMHM HECKOJIBKMX HepeMeHHbIX. Kak|
reOMETPUYECKH MOKHO MPEACTaBUTh 00J1aCTh ONpeieleH sl PYHKINU JBYX NEPEMEHHBIX.

21

Uto siasiercst rpadukoM QyHKIMK ABYX MEPEMEHHBIX M KaK €ro MOCTPOUTh.

22

UTo Ha3pIBaeTCSd YaCTHBIM MnpupameHueM u YacTHOM HpOI/I3BOI[HOI71 (I)YHKI_[I/II/I HCCKOJBKHX|
IMCPCMCHHEBIX. Kax HaxXoJ4T YaCTHBIC IMPOU3BOHBIC. HpHMep

23

UTo Ha3bIBAIOT MOJIHBIM MPHUPAIICHUEM U MOJHBIM TuddepeHanoM QYHKIUN HECKOIbKUX
nepeMeHHbIX. PopMmyra 171 BEIYUCIECHUS MOJHOTO Tuddepennuana.

24

Vcrnionp3oBaHue nosHoro auddepeHnmana s npubImKeHHbIX Berunciaenuil. [Ipumep.

25

HacTHbIE IMPONU3BOJHBIC OT CIIOXKHOM q)YHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX.

26

UacTHble MPOU3BOIHBIE OT PYHKIIMH HECKOJIBKUX MEPEMEHHBIX, 3aJaHHON HESIBHO.

27

HacTHbIE IMMPON3BOJAHBIC BHICTIIHX IMMOPAIAKOB ®HII. CMmemanHbIe IIPONU3BOJHBIC U UX CBOICTBO.

28

Jlndpdepennnanel Boicnx nopsiakos OHII

29

KacarenbHast 10CKOCTh U HOPMaJIb K IOBEPXHOCTH.

30

UTo Ha3pIBAIOT TOUKOM MakcMMyMa (MUHUMYMA) (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

31

KaxoBbI H€O6XO,Z[I/IMI>I€ YCJI0BUA CYIIECTBOBAHWA TOUCK MAKCMMYyMa U MUHUMYMaA.

32

JloCTaTOUHBIE YCIOBUS CYIIECTBOBAHUS MUHUMYMa U MAKCUMyMa (DYHKIIMU JABYX MEPEMEHHBIX

B CTAI[MOHAPHOMN TOYKE.




n/n

BOHPOCLI K 9K3aMEHY

33

YcnoBHblid skcTpemyM. MHoxutenu Jlarpanxa. @yukuus Jlarpanxa. Kak HallTH yCiaoBHBIN
PKCTPEMYM.

34

[TepBooOpasHas 1 HeonpeAeIeHHbIM nHTerpal i pyHkiuu f(x). [Ipumepsr.

35

CBOIiCTBa HEOINIPEIETICHHBIX MHTETPAJIOB.

36

Tabnuua HeonpeaeIeHHBIX HHTErPAJIOB.

37

MuTerpupoBanue 3ameHol nepeMeHHoi. [Ipumep.

38

Wurterpuposanue 1o yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIIOTCS 3TUM METOIOM.

39

[Ipocreitmme npodu 1,2,3,4-oro Trna

40

uTerpupoBanue npobdeii 1,2,3 Tuna.

41

aTerpupoBanue panvoHANbHBIX  (DYHKIHMHA. (TpeACTaBICHUH HENPAaBHIBHOW JpPOOHOA
paliMoHanbHON (PYHKIMM B BUAE CyMMbl MHOTOWIEHA M MPABUIBHOM JPOOHO-paliMOHAIBHON
(byHKIMK; TeopemMa O NPEACTaBICHUU MPaBHILHOW JPOOHO-PAMOHANBHOW (YHKIIMU B BUIC
CYMMBI IPOCTEHUIITUX TPOOeii).

42

HTerprpoBaHne TPUTOHOMETPUYECKUX (DYHKIIHH.

43

HTerpupoBanre uppaoHaIbHbIX (QYHKIIHA.

44

UTo Ha3pIBalOT MHTErpalbHOM cyMMoOW (yHKUMHU 3ajaHHOW Ha orpe3ke? Kak ee cocTaBUTh.
[Ipumep.

45

Uto Takoe onpenenenHblii naterpan? Kakos ero reoMmeTpuieckuii CMbIc?

46

CBOJCTBa ONPEIEICHHOr0 HHTErpaa.

47

HpOI/ISBO,I[HaSI OT OMPCACIICHHOI'O MHTCrpajia 10 BEPXHEMY IIPCACITY.

48

CBsi3b ONpeeIEHHOr0 HHTErpaia v NepBo0OpPa3HOM OT MOJMHTErpabHON YHKIUH.

49

dopmyna HeroTona-JIeliOHuIIa 111 BBIYMCICHUS] OMPENEICHHOTO MHTETrpaja W yCIOBUE €€
MCII0JIb30BAHUS

50

3aMeHa epeMeHHOi B ONIPEICIICHHOM MHTETpaJIe.

51

HHTCFpHpOBaHI/IC 110 4aCTsAM B OIIPECACIICHHOM HHTCErpajic

52

BrranciaeHue HHOIII&JIGI\/'I IIIIOCKHUX (1)I/Il"yp B MIPAMOYTOJIBHBIX KOOpJWHATaX C IOMOMIBIO
OIPCACIICHHOI'O MHTCIrpaJia.

53

BrryunciaeHue miomagm CCKTOpa B HOJ'ISIpHOfI CUCTCMC KOOPpANHAT

54

Beruncienue IIMHBI 1yrd KpUBOM B IPSIMOYT'OJIBHOW CHCTEME KOOPJIMHAT.

55

Brranciienne oobema Teja mo JiomazadaM MOoNnepCYHbIX CEUYCHHI

56

Brrauciaenue oo0beMa Tea BpalCcHMA C IOMOIIBIO ONMPEACIICHHOI'O MHTCrpajia

57

HecoOcTBeHHBIE HHTErpajibl C OCCKOHEUYHBIMHU npeaciiaMu. Kakme u3 HUX Ha3bIBaIOT
CXOOAIMIMMUCHA, KaKUC paCXOI[}IIJ_II/IMI/ICH? HpI/IMCpH.

58

HecoOcTBeHHbIe MHTErpanbl OT (QYHKIUHU, UMEIOIEH pa3pbiB 20r0 poaa. Kakue uHTerpais
HA3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PaCXOASIIIUMUCS?

59

[Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB ¢ OECKOHEUYHBIMH TMpeAesiaMd U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MMEIOINX Pa3phIBBI 20T0 poAa

60

bepymuecs n HeOepyImMecs: HHTETPaIbl

7.3.2. Kpurepuu U HOPMBbI OLlEHKH



dopma

NpOBe/IeHUsl
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOIM
aTTecTanuu
Crynent Habpan 85 u 6omee
«OTJIMYHOY 0aJuIoB 1O pe3yJIbTaTaM OCBOCHUS
Kypca
Cryaent Haodpan ot 70 no 84
«XOpOILIO» 0aJUI0B 1O pe3ysibTaTaM OCBOCHUS
DK3aMeH (1o
Kypca
2 HaKOMUTEIbHOMY
o Crynent Habpan ot 55 10 69
pENTHHTY)

«YIOBJIETBOPUTEIILHO»

0aJIoB 1O pe3yabTaTaM OCBOCHUS
Kypca

«HCYOOBJICTBOPUTCIIBHO»

Crynent HaOpas MeHee 55
0ayIoB 1O pe3yIbTaTaM OCBOCHHS

Kypca




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
ounodmnoTeKe /
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 : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Haaunos 1O.M. |
Kyp6enko JLH. ,
HuxonoBa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon 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€KTPOHHBIH. -
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 (yuyeOHUK, 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. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / «Jlanb»
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 (nara
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreesa /1.B., Odwmrmona, /1.B. Cepreesa, “ZNANIUM.COM»
Cno6onackas 1.H. 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, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MeTOoN4YecKoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanue
P > AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. H., Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC

EpmakoBa I'. M.,
Muxanesa M. M. [u ap.].

nocobue / B. U. benoycosa, I'. M.
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

«IPRbooksy




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

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI J1oroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NMpPaKkTH4YecKHUX U JJAa00pATOPHBIX 3aHATHIA,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

Aynmutopus BeOKoH(pepeHI . DKpaH TEJIEBU3UOHHBIN, HIUPMBI,
VYyeOHast ayAuTOpHUst AJ1s MPOBEACHUS 3aHATHI | IPOKEKTOP Ha LITaTHUBeE. CTOJ
JEKIMOHHOTO TUTA. YueOHasi ayAuTOpHsl A7 | IPErnoAaBaTebCKU, CTYJIbA
MPOBEJICHUS 3aHATHM CEMHMHAPCKOTO THIIA. | IPEroaaBaTeIbCcKue., Tpancnapant-

VYuebHas  ayauTopuss  JUII  KYpPCOBOTO | MEpETSHKKA, CHCTEMHBIN OJIOK.
1 | npoexktupoBaHusl (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIsi IPOBEACHUS
TPYIIITOBBIX u WH/INBUTYaTbHBIX
KOHCYNbTalMii YueOHast ayauTopus s
MIPOBE/ICHUST 3aHATHI TEKYIIEro KOHTPOJS U
npomexyrounoit arrectarmu. (YJIK-807).

5 [Tomemenue It caMOCTOSATEIbHOW paboThl | CTOJBI yYeHUYECKHE, CTYIIbS yYCHUYECKHE,
crynenros (I'-401). I1K c BeixogoMm B cetb HTEpHET
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