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COI'NTACOBAHO

3asenyrommii kabeaporn "Capka, 00paboTKa MAaTEPHUAIIOB JIABJICHHUEM U POJICTBEHHBIE OPOLECCHL

« _» 20 T. B.B. EabioB
(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acemanust Ne 02 ot « 09 » cenrsaops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

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

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA!
"BreIciast MaTeMaTHKa. DIEMEHTHI BBICHIEN aareOpbl K TEOMETPUH ' .

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuiecTByromiee: 'Boiciias MaTemaTka. M30paHHble pa3jienbl BhIcliel MaTeMaTuku ', "OuU3nKa.

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

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OlIK-1. Criocoben

OIIK-1.1. Ucnons3yer

3HATh:

IPUMEHATH MAaTEMATHYCCKHIT armapar 1. OcHOBHBIE MOHATHS aHAIUTUYECKOM
€CTECTBEHHOHAYYHBIC U | ghanuTidecKoii reomeTpun u | TCOMETPHH M BBICIIEH anreopsl,
0O0IIenHKEHEPHBIE BBICLLICH aIreOpbl Py METOBl PEUICHHUS 3a/ady, a TaKKe HX
3HAHUSI, METOIBI peleHnn OPUIIOKEHUsT B  MpodeccHOHATbHBIX
MaTeMaTHIECKOTO PO(eCCHOHATBHBIX 3a/1ad. JMCIUTUIMHAX, METOJBI cOopa aHaim3a
aHajau3a u U 00pabOTKH HHPOPMAITHH.
MOJICIIMPOBAHUS B 2. MeTonbl penieHus] MaTeMaTHIECKUX
npodeccuoHaIbHON OIIK-1.2. HpHMUeHHeT 3aJad 70 4YHMCJIOBOTO MJIM JAPYroro
NeSITebHOCTH; MaTeMaTHICCKHI arlapat TpeOyemoro  pesynbrata (Tpaduka,

AHAIMTHYECKOH TEOMETPHI U | o5nry ey 1 1.11.)

BBICIIIEH anreOpbl Mpu VMeTh:

PCLICHHIH 1. Pemarh THUMOBBIE MaTeMaTUYECKUE

npoeCCHOHATBHBIX 3a/au. sazaun

2. CaMOCTOSITENIBHO MaTeMaTU4YeCKU

OIIK-1.3. leMoHCcTHpYET KOPPEKTHO CTaBUTh

BJIaJICHNE HAaBBIKAMU €CTeCTBEHHOHAYYHbIE 3a/1a4w,

MIPUMEHECHHUS MPOBOJIUTh CTPOTHE MaTeMaTUYECKHE

MaTeMaTHYECKOTO armapara | PacCyXAECHHUs.

aHAJUTUYECKOH reoMCTpruu U

3. IlepeBomnTh MHKEHEPHBIC 3a7audl C

BBICITIEH aJireOpsl IPU OIMCATEIbHOIO  SA3BIKA  HA  S3BIK
peeHuu MaTEMaTHKH, [IPUMEHATH
npo¢eCCUOHANBHBIX 3a]1a4. MaTeMaTUYeCKHI anmnapar npu
penieHnu Tpo(ecCHOHATBFHBIX 3a/1a4.
Baanern:
1. MetogamMu MaTEMATHYECKOTO




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

OTHMCAHUS TUIIOBBIX
WHTEPIPETAIAH
pe3yInbTara.

2. Cnocobamu HarJIsiJHOTO
rpaduyecKoro MpeJICTaBICHUS
PE3yJIbTaTOB HCCIIETOBAHUS.

3. HaBpikamu MIPUMEHEHUS
COBPEMEHHOTO MaTEeMaTHYECKOTO
UHCTPYMEHTApUs npu pelieHuu
poeCCHOHATBHBIX 3a1au.

3a1a4 U
MOJIy4YeHHOTO




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Moy 5. Jlek 1 3aga4u, IPUBOIAIINE K TOHATHIO 2 2 - -
[IpousBogHas MIPOU3BOAHOM, paBUiIa
(YHKIIUN OHON mubdepeHIMpoBaHUS QYHKIIHH.
[IEPEMEHHOM. Haxoxnenue npousBogHoN GyHKIUH,
[Ipunoxxenus 3aJJaHHBIX SIBHO, HESBHO,
MPOU3BOIHOM napamerpuudecku. Jlorapupmudeckoe
muddepeHIrpoBaHIe
Moy 5. Ip1 [Tonstue nuddepennmana GyHKIUH. 2 2 - -
[Ipon3BoaHas IIpon3BOgHBIE BBICIIUX ITOPSIKOB.
(byHKINN OHOMN JuddepeHunansl BBICIINUX MOPSAIKOB.
[IEPEMEHHOM. [Tpumenenue auddepennnana K
[Tpunoxenus npuOIKEHHBIM BhIYHCIeHUsIM. [IpaBuna
ITPOU3BOIHOMN Jlonurains
Monyns 5. Cp AHKkera 2 1 3 -
[IpousBogHas
(b YHKITUN OHON
[MEPEMEHHOM.
[ IpunoxxeHus
Monyns 5. Cp OnextpoHHblid yueOHuk 1 "[IpousBoaHas 2 15 2 -
[Ipon3BoaHas GbyHKIIMM OHON IepeMeHHOM"
(YHKITUHN OJHON
MepEMEHHOM.
[IpunoxxeHus

ITPOU3BOIHOMN




Bun
Mopnyas (pa3aen) | y4eOHOM
padoThI

DopMBbI TEKYLLET0
HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
. Cemectp bannbl | UHTepakTus, 4.
(yuedoHoOl padoTHI) u, (HauMeHOBaHuUe

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Cp [TpomexxyTounslii TecT 1 2 2 3 - [TpomexxyTounblii TecT 1
[IpousBoaHas
(YHKIIUN OHON
[EPEMEHHOM.
[ Ipunoxenus
[POU3BOAHOMN

Monyns 5. Cp 3amanue 1, mpoBepsieMoe BPYUHYIO 2 19 5 - 3ananue 1, mposepsieMmoe
[IponzBoaHas BPYUHYIO

(byHKINU OHOM
[EepEeMEHHOM.
[IpunoxxeHus
[IPOU3BOIHOMN

Monynb 5. Cp OnexTpoHHbINH yueOHUK 2 "[IpunoxeHus 2 15 2 -
IIponsBoaHas IPOU3BOJHON"
(YyHKIIUN OHON
[EPEMEHHOM.
[Ipunoxxenns
[IPOU3BOJHOMN

Mogyns 5. Cp [TpomexxyTouHbIi TECT 2 2 2 4 - [TpomexxyTounbIii TECT 2
IIponsBoaHas
(yHKIIUHN OHON
[EPEMEHHOM.
[Ipunoxxenns
[IPOU3BOJHOMN




Bun DopMBbI TEKYLLET0
N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Cp 3amanue 2, IpoBEpSIeMOE BPYIHYIO 2 18 5 - 3amanue 2, mpoBepseMoe

[IpousBoaHas BPYYHYIO

(YHKIIUN OHON

[EPEMEHHOM.

[ Ipunoxenus

[POU3BOAHOMN

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

Heomnpenenenuslii HenocpencTBeHHOE HHTETPUPOBAHHE.

VHTETpall WNHuTterpupoBanue 1o gactsim. Metobl

UHTETPUPOBAHUSI.

Monyns 6. Ilp 2 HHTerpupoBaHue TpPUrOHOMETPUYECKUX 2 2 - -

Heonpenenenusii ¢yukuuii. UuTerpupoBanue

MHTErpal palMOHATIBHBIX U UPPALMOHATBHBIX

GyHKIIHA.

Momyns 6. Cp DJEeKTPOHHBINA yuyeOHUK 3 2 15 2 -

Heonpenenennslii "Heomnpenenennsiit uHTErpan”

MHTETpal

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

Heonpenenennslit

MHTETpal

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

Heonpenenennslit BPYYHYIO

MHTETpal

Monyns 7. IIp 3 [TonsiTHE ONPENEIIEHHOTO UHTETPAIa. 2 2 - -

OrnpeneneHHbIin ®opmyna Herotona-JleitOnmuia.

MHTErpal HHTerpupoBaHue Mo ICTaHOBKOM,




DopMBbI TEKYLLET0

MEepEMEHHBIX

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
(yuedoHoOl padoTHI) u, (HauMeHOBaHuUe
padoThI
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp DIIeKTPOHHBIN YueOHHK 4 2 15 2 -
OnpeneneHHbli "OnpeneneHHbl HHTErpal
MHTErpal
Mogyns 7. Cp [TpomexxyTounsliii TecT 4 2 2 4 - [Ipomexxyrounslii Tect 4
OnpeieneHHbIN
MHTETpal
Monyisb 7. Cp 3ananue 4, mpoBepseMoe BPYUHYIO 2 18 5 - 3anmanue 4, mpoBepsieMoe
OnpeneneHHbIi BPYUYHYIO
MHTETpal
Monyns 7. Cp 3amanue 5, npoBepseMOe BPYIHYIO 2 18 5 - 3anganue S5, mpoBepsieMoe
OnpeneneHHbIH BPYUHYIO
WHTETpal
Momyns 8. Cp ONEeKTPOHHBIN yueOHUK 5 "D yHKIMH 2 15 2 -
DyHKIMH HECKOJIbKUX NepPEMEHHBIX"
HECKOJBKUX
MepEeMEHHbIX
Monyns 8. Cp [IpomexxyTouHbIid TECT 5 2 2 3 - [IpomexxyTouHblii TECT 5
DOyHKIIUU
HECKOJIBKUX
MEepEeMEHHBIX
Monyns 8. Cp 3ananue 6, IpoBepsieMOe BPYUHYIO 2 18 5 - 3ananue 6, mpoBepseMoe
DOyHKIINU BPYYHYIO
HECKOJIBKUX




Bun DopMBbI TEKYLLET0
. HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJIfA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Cp Hrorosslii TecT 2 2 40 - HToroBelii TECT
DOyHKIUU
HECKOJIbKUX
MEePEMEHHBIX
ITA [TpomesxyTounas arrecranus (3a4€T) 2 0,35 - -
KonTponp |Dx3amen 2 8,65 - - Bormpocsr k 3auéty NoNe
1-60
Hroro:; 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mucuummumne “Beiciias matemaruka. [uddepeHnuanbHoe U MHTETPAITbHOE UCUUCIICHUS
UCIOJIB3YIOTCS:

TEXHOJIOTHUS TUCTAHIIMOHHOTO 00YyYeHHS B paMKax MpoekTa «PocIucTanTy;

TEXHOJIOTHUSI MOAYJIbHOIO M OJOYHO-MOAYJIBHOrO OO0y4deHHs (colaepikaHue Yy4eOHOro
MarepHaia KECTKO CTPYKTYPHPOBAHO B IENSAX €r0 MaKCHMAJIBHOTO YCBOEHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIIPAKHEHUH U KOHTPOJIS ),

TEXHOJIOTUSl Pa3BHUBAIOLIETO O0OydeHUs (MPOBEACHUE JIEKUUH, NPAKTHUECKUX 3aHATHH,
3auéra);

TEXHOJIOTUS TU(PepeHIIMPOBAHHOTO 00yUYeHHUs (TIpeIararoTcs 3aaHus pa3InuyHOrO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOTO OOyuYeHHs (OCYLIECTBISETCSA JEATENBbHOCTh C MYJIbTHMEIUa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToauyeckue yKazaHusi 10 OCBOCHHIO U CHMUIIIMHBI

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOTO MaTepuana, oOpamas BHHMaHHEe Ha (HOPMYIHPOBKH, PACKPBIBAIOIINE COJCPKAHHE
u3yyaeMol aucuuiuiiHbel  “Beiciasg  Maremaruka.  JluddepeHunanbHoe M MHTErpalibHOE
ucuucieHus . JKenarenbHO OCTaBIATh B pPa0OYMX KOHCIEKTAX IMOJIsl, HA KOTOPBIX JIEJIaTh MOMETKH,
HoJ4E€PKUBAIOIINE 0COOYIO BaXKHOCTh T€X UM MHBIX TEOPETUUYECKUX MOJI0KEHUH.

CamocrosiTenbHasi paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINOJHIETCS BO BHEAYIUTOPHOE BpeMs 10 3aJaHUI0 U IpH
METOJAMYECKOM PYKOBOJICTBE MPEIOIaBATENsl, HO 0€3 er0 HEMOCPEACTBEHHOTO YUaCTHS.

CamocrosarenbHass paboTa CTYIEHTOB IPelyCMaTPUBAET BBINOJIHEHUE MPOMEXYTOUHBIX
TECTOB, 3aJaHUl, IIPOBEPSAEMBIX BPYUYHYIO, COCTABJICHHBIX M3 3aJa4 [0 TeMaM Kypca, UTOrOBOIO
TecTa MO KypCy, U3ydyeHHE MaTepHaJioB JEKIMH U 3JIEKTPOHHBIX Y4eOHHKOB, OTBETOB HA BOIIPOCHI
CaMOKOHTPOJIS.

B npomnecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM yueOHOM
JESATEIIBHOCTH.

B Xoze moAroToBKM K MPAaKTUYECKUM 3aHATHSIM CIEAYeT M3yYUTh KOHCIEKTHI JIEKIHUH, U
PEKOMEHI0OBAaHHYIO JIUTEPATYPY, YU€CTh PEKOMEHJAIIUH NIPENOIaBaATEINS.

Ha nmpakTudeckux 3aHATHIX CTYIEHTHI pelIatoT 3aJaui 10 PyKOBOACTBOM IPENO/IaBaTeNs.
[TpakTuyeckue 3aHATHSA TOCBSILEHBl M3YYEHUIO HanOoJee BaXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLHUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BakHBIM KpUTEpHEM YCBOEHUS TEOPUM SIBISAETCS YMEHHUE pellaTh 3aJauyd Ha MPOWJEHHBIN
matepuan. Ilpu pemeHunm 3amad HYKHO OOOCHOBATh KaXAbId OTam peIIeHUs, HCXO0Isi U3
TEOPETUYECKHUX IMOJIOKEHNUN M3y4aeMoro Kypca. Eciau cTylneHT BUAUT HECKOJIBKO ITyTEHW pEIleHus,
TO OH JIOJDKEH CPaBHUTh HMX MU BbIOpaTh caMblii palMOHaNIbHBIN. Pemenue 3amad U mpumepoB
clieflyeT W3Jlarath MOApPOOHO, BBIYMCICHHUS pacmojaraTb B CTPOTOM MOpPSAKE, OTIEIss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsTh criocodaMu,
BBITEKAIONIMMHM M3 CYIIECTBAa JaHHOW 3ajaun. Pemenuwe 3agad Onpenen€HHOrO THIIA HYKHO
MPOJOJKATH IO MPHUOOpETEeHUs TBEPIBIX HABBIKOB B PEIICHUU.

Bo Bpems wu3yueHMs MOAyNS CTYIAEHTBl CaMOCTOSTENBHO BO BHEAYAMTOPHOE BpeMs
BBIMIOJIHSIOT 3a/IaHKsI Kypca W TPOXOJST TecTupoBanue ON-line. 3amanus paboThl, mpoBepsieMoit
BPYUHYIO JOJDKHBI OBITH BBIIIOJHEHbI AaKKypaTHO, IOCIEA0BAaTEIbHO, OOOCHOBAHUE PEIICHUS U
OTBET 00sI3aTeNIbHBI B KAXKJIOM 3a/I1aHUU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 OIIK-1.1, OTIK-1.2, OITK-1.3. 3amanus 1-6, mpoBepsieMble BPYUYHYIO.
5 OIIK-1.1, OIIK-1.2, OIIK-1.3. TectupoBanue on-line (mpomexyTo4HbIe
TecThl 1-5)

2 OIIK-1.1, OIIK-1.2, OIIK-1.3. Tectuposanue 0n-line (uToroBeIii TECT)
2 OIIK-1.1, OIIK-1.2, OIIK-1.3. Bormpocs! k ax3ameny NeNe 1-60

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHVIO

(HauMeHOoB8aHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUl
3anayga 1
Homep BapmanTa 3amaum ompenensercss C MOMOUIbI0 Tabiumbl 1o mepBod OykBe (amummu
CTYZCHTA.
Tabnuna. Beibop 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 H,IO 0,4 II P4 C,I T,1 Yy (OXC] X0
Ne Bap. 11 12 13 14 15 16 17 18 19 20
Haiitu nipousBoausie Y = —— NaHHBIX GYHKIHIL, UCIIOIb3Ys IPABHIIA BEIYMCICHNS TPOU3BOIHBIX
X
Homep OyHKIMU
Bap.
3] 5 a3 3 6 X x ¥
a) y=\2e"-22+4+In"4x; 6) xy=arctg —; B)y=(xe) ;
1 y
—2x 1- .
r) y =€ cos3X; n) y=%x* - X2+5|n3x;
1+x
Y :
5 a) y:\/lnx+1+ln(\/§+1); 6) Inx+e *=xy;  B) y=(+log, x)*;
r) y=arctg(sin x)+sin xIncos x;; n) y=arctgIn3x;
2
; a) y= /X2+1_|n[1+vx +1}; 6) Xy+1:yx+l . B) y=(3\'/;—1)+1;
X
r) y=2""* 1 (1—arccos 3x)’; 1) y =3sin 2xcos® x +sin® x;
a) yzwﬂn\/l—x2 ; 6) X*+2xy+Yy>—4x+2y-10=0; B) y=(1+x2)&+l;
V1-x°
4
- X2 - - 1 2 . .
r) y=arcsin——; n) y=Inarcsin x+§ln X+arcsinIn x;




Howmep

OyHKIUU
Bap.
a) y—ﬁarctg —Inx+1, 6) x*—xy+y*=e"; B) y=(1+5x2)x;
. NPl -1
r) y =arcsin X ;1) y=Inxlgx—-Inalog, x
V1+x?
X 1 cosx 2 sinx .
“lhggXol . 6) arct _e: |
6 a) y=2Intg o —2— ) arctg(x+y)+x’y=e’; B) y=(lgx)
X2 2 4x?
= ; =\X"—2x+2 ;
Yy In 3x Y ( )e
VX2 +a’ +x L
a) y=In——=_"2. ) tgy=xy+Inxy; B) y=[sinVx)e;
; e bn F
r) y=2xsinx—(x* —2)cosx; n) y=./arctgx —(arcsin x)*;
2
a)yzgxlxz—az—%In(xh/xz—az); 6) cos’(x+y)+e¥ =x; B)
8
y=(x2+4)x72; r) y=(3—25in4x2)5; m) y=vxeXtex®;
3, x*+1 1, x-1 1 X—y 2 Y
="1In ZIn Zarctg3x; ©6) yi="12; =l+e* ] ;
9 )y 2" o1 2 xm 2 )Y X+Yy B)Y ( )
r) y=+/1+arcsinx; n) y=3/sin®x +
cos® x '
a) y= _12 +Intg3x; 0) y2:xy+|n1; B) y:(l—xz)mgx;
2sin” X X
10 X
X+2 . ( Vs
r)y= 1 ;1) y:SIn(x —5x+4)+tg—.
- X
2
a) Y = 2JAX + ———————;6)y:@mx+@; 8) y = Insin(2x +5);
1 VX +x+1
T) y=XXX; 1) tg(lj:SX;
X
) y=x1-x2;  6) y=asinx, B) Y = arctge*
cos’ X
12 .
)y = X*; n) X—y+arctgy =0
1+ x? 1 .
a) Y=X ; o) y= ; B) Y = arcsiny/1-3x;
13 )y 1-X )Y tg® 2x )Y
r) y=x"% m y-sinx =cos(x—y);
3+ 6X . "
14 6) Y =SINn X —XCOSX; B) y=X"Inx;

a) y= ;
N3 —4X +5x°




Howmep OyHKIUU
Bap.
r)y=x"%, 1) X:arctg(zj;
X y
Ly X 5y sin® x Ly xIn x
a) Y = s = B Y=
15 Ja? - x2 2 +2C0s° X x—1
r) y = (arctgx)"; (¥ -1)-(e” =1)-1=0;
a) y = +5/x°+1;  6) y=2tg°(x* +1); B) y = 3%
16 ’\/X +1 ( )
y
r) y = (arctgx)”; n y2x=ex;
)Y 1/HXZ 6) Yy 1tg2x+lncosx ) Yy = arctg X
a = ; = — ; B — SEA—
17 1-x* 2 1++1-x2
r) y=(x+x2)x; m x®—y* +3axy =0;
5 1-sinx
=33x° +5x* - = 6)y=In —"—=; = arctgltg®x);
18 2y X )Y 1+sin X =Y g(g )
ny=(@inx)";  mx-y+a-siny=0;
a) Y = 58/ x? +x+— 6) y=2"¢"; B)y:arcsinx;
V1-x?
19
r) y = (cosx)"; miny= arctg(gj;
a)y:\/x2+1+§/x3+1; 6)y:%tg3x—tgx+x;
20 3
8) Y = arctg x;)z(; r) y:(cosx)xz; n) X—Yy+e’arctgx =0;

3amaua 2
Howmep BapuanTa 3a1a4n onpeaesnsieTcs ¢ MoMOIIbI0 TaOIUIbl IO IEpBOi OYKBE UMEHM CTY/CHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B T i EE | X3 " K it

Ne Bap. 1 2 3 4 5 6 7 8 9 10

byksa M H, 10 | 0,4 I1 P9 | C, I | T, N D,0 | X, 10

Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu npenens! pyHkumii ¢ momonibo npasuia Jlonurans.

H
OMEP [Ipenensr

Bap.




Howmep

11
v, penens
_ 1-cos’x '
a)lim == ; 6) tim ANSINX . 5) lim ¢’ tg
1 X0 X + sin2x 12 (2x — 1) o
1/In3x
lim{x+2
v lim (x+2)
COS MX — COS NX 5 -2"
a)lim _ ; 6) lim ; B) lim /x-
5 )Ho X2 ) x>0 actg2x — 3x ) iy VX2 ctgrt
r) |Im XS/( 4+Inx) .
x—>+0
arctg 3x 2-x-3 tg mx/2
a)lim————, 6) lim ; B) lim
3 x>0 X x>7 X2 —49 x—0 Inix +1i
—3><
r) XL";naao(X )
3x
. e7=3x-1 nx
a)lim———— 6) lim 3-4x. B) lim (1-x)"2;
4 x>0 sin‘5x x—>81Q _ \/_ x—1-0
. T
r) lim| =—xtgx.
) Hn(z jgx
2
. X=sinX Vx-1-3 _ ™ . X—a
a)lim : 6) lim ———; B) lim tg —sin——;
5 x>0 X —tg X x>0 x—10 x—>a - 2a 2

r) lim (Inx)"*.

X—>+00

. 1- X _gj . . a
a)llmi; 6) lim X —3NX. g) lim (x sm—);
6 x>0 X Sin X x-0  x3 X0 X
r) lim (In 1) :
X—>+0 X
. 1-cos X In(9 - 2X2) e )Y
a)lim ; 0) lim ————~; B) lim (ctg —j ;

7 0 x(V1+x 1] x>2  SiN27X X1 2

r) Ixi_>mz(\/x +2 - 2)tg %

sm(l X) e¥ -1 il
; lim li I ;
D0 X1 2l actg 5x ° B) lim xIn——
8 x2—3
i x2
r) lim )
) X—)w[xz +3]
. 1-a* sin X — CoS X
lim >0): im —. ; a2x :
9 Rt @>0); ©) w7, Intgx B) lim (- Jetg x;

SII’]X

r) lim x

X—>+0




Howmep

II
Bap. peeis
. g 3x _at-a™
lim—=——. m— i — 7.
10 Viligx 0N ¢ ¢ ®imk-Dg
1 In(2—x)
r) lim (—j
x—1+0\ X —1
In x In x
a) lim _12 —iz : 6) lim—: ) lim—:
1 x-0{ SiN°X X x—w 3]y x-0 CtgX
. 1
r) lim(ctgx s
X!
X =2x - x+2 X COS X —Sin X
a) lerq 7316 ; 0) Iing—3; B) lim (x”-e‘x),n>0;
12 —. - X—> X X—>+00
1
i 1-x
r) IX|Lnlx .
2, . _Inx
a) Iimw; 0) lim — B) lim x“~sin2,n>0;
13 H% 1+cos4dx X=® V; X—>-+a0 X
H COSﬁ
F) xILrlT]O(l_ X) 2
. 1
a) nn1ﬂlﬁﬂﬂlﬂi)- 0) Hn10;—cosx)ﬁgx; B) lim x*;
14 x=>0 |nsin X x—0 X—>+0
_3
1 4+Inx
r) Jim X
a)nq@—x)@fg; 6) lim arcsin x-ctgx ; B) lim x*"*;
15 » @%
r) leinl(tg Ij :
. X 1 . 1
a)|lm(———j; 6) limInx-In(x—1); B) lim (2+x)|n3x;
16 -1l x=1 InX x—1 X—>+00
. 2
r) leLrg(1+x )X.
z 2x%+1
. XCOSX—SinX . X . lim Y£X 1.
M= 0 im— R
17 ctg —
2
) limx"
1
a) lim _1-x . 6) lime® -tig 2 ; B) Iim[ctg gj
x—1 . X—0 X X%
1-sin—
18 2

3x
r) |im(ij .
x>\ 54X




Howep [Ipenensr
Bap.
i
a) lim P =SNX. G |im(1—i2j ; B lim —*—.
x-0 X —sin X xoo\ X X—0 X
19 Ctgi
2
r) im In(3x—25).
xX—2 ex+3_e>< +1
. X Vs A : \/_ -2
a) lim| — — ; 0) Ilm(e —e )-ctgx; B) |Im( X+2-2] ;1)
x—Z\ ClgX  2cos X X0 X—2
20 ? ;
. X 7IX
lim| ctg —-tg— |.
x—>1( g 2 g 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 ounenkmu:
- 5 0assI0B BBICTABIISIETCS CTYACHTY, €CIIM MPABUIILHO BhIOIHEHO Oomee 90% 3a1anuii;
- 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 OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUi
3anayga 1
Homep BapuanTta 3amaum ompenensercs C MOMOLIbI0 TaOdMIBI MO MEepBOMl OykBe OTYECTBa
CTYIEHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B T i EE|XK3] U K it
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO|O04d]| 1 PU [ CWI | T,II| Y | &2 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HanGonbluee 1 HanMeHbllIee 3HaYeHus GYHKIMK y = f(x) Ha oTpe3ke [a,b]

Howmep
o
Bap. YHKIUSI, OTPE30K

1 f(x)=x*-12x+7,  [0,3].




2 fx)=x"-BRK+2,  [02].
3 f(x) = (V3/2)x + cos x, {o, ﬂ .
4 f(x)=3x‘-16x+2,  [-31].
5 f(x)=x*-3x+1,  [1/2,2].

6 fx)=x*+4x,  [-2,2]

7 ()= (V3/2)—sinx, {o, ﬂ
8 f(x)=81x—x*,  [-L14]

9 f(x)=3-2x,  [-13].

10 £(x)= x —sin x [z, =].

1 (0=t sl

12 f(x):%x+cosx, En}
13 f)-2—2  [ss)

14 f(x):%x—sm X, Bn 272']
15 (-5 [-37]

16 f(x):%x+cosx, {—gﬂ',—ﬂ]
17 0= [37]

18 f(x) %x—sin X, {— 27:,24.
19 f0=% 46l

20 f(x):%x+cosx, {—2;:,—%4

3amaya 2

Homep BapumanTa 3agauM omnpejaesnsieTcss ¢ IMOMOLIbI0 TaOdHIbl MO MepBoi OykBe Qamuinu

CTYJEHTA.

Tab6nuia. Beibop Homepa BapraHTa



Byksa A b B r )| E.E | XK,3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI0 | O, 4 I P,Y | C,II | T, 11 y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[TpoBecTu MOTHOE UCCIIETOBAHKUE U TOCTPOUTH IpadUKu PYHKIMHA

Howmep

Bap. DOyHKIUU
eX
' a)y=X2X+l; 6)y:?'
2
2 a) y:(%) ; 0) y:In(2x2+3).
3 a) y:(x_l) . 6) y=x%".
4 )y 2x-1 6) 1
a)Y=—"+; = :
(x-17" 7Y e 1
2
5 a) Y= R 0) y=x—In(x+1).
x® %
6 a) y=——; 0) y=e**,
WV ey Y
3
X* +16 1
! a) = X ;6)y:eZX_1-
x+2) 2
8 a) :(_) . 6) y=x"Inx.
X_
X8— 1
X+
9 a) y= v 6)y:|n?.
10 a) y=— ; 0) y=x—-Inx
X°+x+1
2 1
11 VY= VY=g
X3— 1
X
2 VY= O y=hn :2'
X3 1
13 - N 6 =
Y=oy OV e
3
X*+16
14 9 y="—" 8 y=xlx.
XZ 34X
15 a) y:XZ—l; 0) y=X¢ .




Howmep OyHKIUU
Bap.
2
16 a)y:[%) ; 6) y=x-Inx.
2x -1
a) y=——13; 0) Yy=X—-Inx+1.
17 )y (x_1) )y
X 1
18 a) y= ; 0) y=ex2,
)y (x_1) )y
2 X
19 a>y=(1x+—xj; 6) y==
20 a) y= X2X+1; 6) y=In(2x*+3).

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3ajaHus, NpPOBEPSIEMblE BPYYHYIO BBINOJHSIOTCS CTYACHTaMU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCIEHUSAMU. PemeHus 3azad Morytr ObITh
BBIMIOJIHEHBI OT PYKH B TETPaAsX B KJIETKY WM HaOpaHbl C MOMOINBIO peaakTopa ¢gopmyin. Bce
rpaduKy JODKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOnojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHITIAETCS Ha IPOBEPKY (POTO BHIIOJTHEHHOTO 3a/IaHUSI.

Kpurepun oneHku:
- 5 6aJUTOB BBICTABIISETCS CTYACHTY, €CIIU MPABUIILHO BBITIONHEHO Ootee 90% 3amanuii;
- 4 GaJ1a BBICTABJISIETCS CTYACHTY, €CIIH NMPABHIILHO BBIMOIHEHO 0T 75% 10 90% 3ananuii;
- 3 Gasa, eciii MpaBWIILHO BhIMOMHEHO oT 60% 10 75% 3ananuii;
- 2 Oannay, eciu MpaBUIbHO BEIMOIHEHO oT 45% 10 60% 3ananuii;
- 1 6ainn, ecnu npaBUIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIILHO BBINTOTHEHO MeHee 30% 3a1aHuid.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua
Homep BapuaHTa 3a1a4uuM OIpenesseTcss ¢ MOMOINbI0 TaOJWIBl MO MepBoi OykBe OTYeCTBa
CTyZIeHTA.
Tabnuua. Berbop Homepa BapuanTa

Byksa A b B r )| E.E | XK,3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HI0 | 0,41 I P,Y | C,II | T, I y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Halitn HeonpeneneHHbIe HHTETPabL.

Howmep Bap. HuTterpanet




Howmep Bap. Huterpanet
e*dx 19-4x dx
1 dx; 5%-2)Inxdx; 1) | ——.
a)Jﬂ I2x2+x-3 » [ (5x2)Inxcx r)Il—i/m
2X+9
2 N3-x2dx; 6) | ——dx; 2x)d —_—
a)jx o )jx +5x+6 B)jx cos™ (2x)ax; r)jsmx+tgx
2 [ 29 i 6) X9 . ) [IN(3 -+ )X 1)
; ———UX B T
1+x° X*+2x-3
3 I dx
IX+3+3/(x+3)°
a)jsin 2X~/2-C0S* XdX ; 6)[3)(idx; B)Ix-arcsin xdx; r)
4
P
aI SINX dX'6j 24X+31 dX;B)f(Z—x)sinxdx;r)
5 1—-cosx 2X°+11x+12
COS X
| dx .
1+ cos x
Vinx 11x—2 x +1
6 dx; 6 —dx 1-1
X )Ix2+ B)I( nxJx; F)I‘\/_+4F\}x
1-tgx 17 —2x VX+5
7 a)'[ c0S’X dx; 6 j)(z_—dx B)j(3X+4)COSXdX F).[ mdx
o a) dx

3cosx+4sinx




Howmep Bap. Huterpanet
sin 2x 4x —27
9 a J.COSZX+3dx;6)J‘22—dX B)jxln xdx ; r)
(Vx=D)/x+1)
.
X? x—13 , .
o a)ICOSZ(XB)dX;6)Ide;B)JX sin 3xdx; r)
j dx
2SiNX+COSX+2
11 a)[e e sin 2xdx ; 6)J'arctgx/—dx B)j 0| ax
1+3/x+1
xdx 2x° —3x+1 dx
12 ;0 In(1+3 —dx, —_—
j(x )je n(1+3e" xx; B)I x*+1 FIsmx+tgx
x*dx x®+3x+3 dx
13 a)j —0)[x3d; Dl REewa il
+3x° Ix+3+3f(x+3)
)I Ixarcsmx _ I x—101 -
, T
y cos’ x(3tgx+1) «/1 X x® +2x* +101x
1+ X
—dx.
I V1+X
15 Icosf%xdx ) [ e ax: B)jx +x+1 I COSX .\
4 +sin 3x +2x%° 1-+cosx
sin xdx X+3 (Ax+1)
16 ' 6 xarcsm—dx —dx dx.
J«/cos X )I B)Ix + X’ Ii\/_+4)iix




Howmep Bap. Huterpanet

a)I(XJrf:C:(%X ) ; 6)jxln(x2 +1)dx; B)jﬁdx; r)

17
NVX+5

I1+\/x+
X2 —2x* +2x-2

;6)jxsinxcosxdx;3)j o dx; r)

Iarctgﬁdx
) IX(1+X)

18

J dx
3cosx+4sinx

I sin xdx 4%x* +3x+50

19 33+ 2cos x X® +2x* +50x%
j(&—1)(6&+1)dx
e

;6) [ sin4xdx; B).[

a)I 4J;In dx 6)len xdx ; B)J-L);;de,r)

20

I dx
2SiNX+COSX+2

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJIHSIOTCA CTYJEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KOKIOW 3aJauyd CO BCEMHU MPOMEXKYTOYHBIMU BBIYHCICHUSMU. PemieHus 3amad MOryT OBITh
BBIMIOJIHEHBI OT PYKHM B TETpaadx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kputepuu onenkmu:
- 5 0asIoB BBICTABISETCS CTYACHTY, €CIIU MPaBUIILHO BhIOTHEHO Oonee 90% 3a1anuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, eciu IpaBUIBLHO BBIMONHEHO OT 60% 10 75% 3amanwii;
- 2 Ganmay, eciu paBUIIBLHO BBIMOIHEHO OT 45% 1o 60% 3amanwii;
- 1 Gamnn, ecnu mpaBUIBHO BhITIONHEHO OT 30% 10 45% 3ananuii;
- 0 6anoB, eciy MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuid.

7.2.4. 3ananue 4, npoepsieMoe BPYYHVIO

(HauMeHoB8aHUe OYEeHOUHO20 CPpedCmaa)

Tunossie npuMepsl 3a1aHUI
3amaua 1
Homep BapmaHTa 3amauym ompenensercs C IOMOIIBbI0 TaOMWIkl MO MepBod OykBe (amuinu
CTYyJICHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B r il EE | K3 | U K i}
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byxsa M H IO | 0,4 II P, | C,II | T, 1 Y O,0 | X, 1O
Ne Bap. 11 12 13 14 15 16 17 18 19 20




Beraucnuth OIPECACIICHHBIC HHTCI'PAJIbI. HJ’IH HECOOCTBEHHBIX HHTErpajaioB pC€IINTE BOIIPOC O

CXOOINMOCTHU
Howmep Bap. I/IHTeraJIBI
1 j \/T jx +2x+ : B) jxsmxdx r)j«/ (4—x?)*dx.
3 xdx % In(x? +1)dx 7 5 x2dx
2 a)f1+x ! }B) jxsm2xdx; r)!m.
1 x"dx cos X
3 a)J.\/F+\/— IF,B) I(X 3)e*dx; r) I\/m
%
4 a) jxcos3xdx 6)_[ ,B) jj:)_sxdx; r) !xzx/l—xzdx.
xdx % ) T oxdx
5 a)I1+X4’ )len ,B)jx\/25—x dx; r)jm.
7 e
6 a) jcos X sin 2xdx; 6)j 2,B)Iw/ (9—x?)°dx; 1) r
1 X/Inx
In5 / o 6
7 a) je o +3dx )I(l X)\/_;B) j(«/cosx+sinx)2dx; r)j\/%.
t(x— 1)dx x2dx (X )dx
8 a)_! SR I1+x )Icos X sin® xdx; )Il+\/5/T

4 ZdX 3
a) | —;6)[ ,B) j(cosx+«/sm )2dx; )
9 0416 — X 2 /(X

jwl(l—x2 )* dx.

10 J(X+4)dX x°dx . J-Sln xdX e

\/—, r) jln(x 1)dx.

«/ —x
e isin xdx ‘ 2 J4—x*
11 2) j(x+2)e dx,6)j — I(X 1)3, Iz
12 a) j(x 5)e*dx; 6)jsm X c0s° xdX; s) j 7 ' 1) jx V16 — x2dx.

2a

13 a) jx cos 2xdx; 6)} xdx B) j\/% r) jx3\/9—x2dx.
a X" —a 0




Howmep Bap. nTerpanst
14 a)j(x+6)e*de 6)]81/10_):1)( jzl' ; fhfﬁ
15 a)jlnxd 6)]5\'/10_;@( ! jm
16 2) T(x—%)cosSxdx;es)lf\/\/_—ixl,B)E\/r ! \/?dx.
17 a) fxstxdx 6)]\/%-13”\/—(1)( )jxln =
18 a) I(X+4)e"xdx;6)j;/c%dx B)j\/j(iixxz; r) 'j'de.
19 a) j arctgxdx 6)_8[ j \/r D | \/%

20 a)j(x 1)e*dx; 6).[0?/8%)( j d)i ;r)l\/mdx.

3agaua 2

Howmep BapuaHTa 3a/1a41 ONpeesieTcs C MOMOIIbIO TabIHIIbI 110 epBOi OyKBE UIMEHU CTY/IEHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A B B r i EE|XK3] U K it
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |[HIO|O04d]| 1 PU [CII | T,0I| Y | &2 | X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

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

oOJactu

Howmep Bap. YpaBHeHUs JTMHUT
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.




Howmep Bap. Y paBHEHHs THHHIA
6 2x* -2y =0;2x-2y+1=0.
7 4x+3y*=0;4x+2y+1=0.
8 3x* -2y =0; 2x+2y—-1=0.
9 4x—-3y*=0;4x+2y—-1=0.
10 3x* +4y=0;2x+4y+1=0.
11 Y=X;y=—X+2;y=X.
12 y=x>; Y=X; y=4x.
13 X=4-y*; x=16 -4y’
14 y=X;y=x;y=-2Xx+3.
15 y=4-x*; y=16 —4x*; y<8x-5.
16 y:xz;yzxz;y=8x—15.
17 y=l—x2;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)°.

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TNPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYACHTaMHU CaMOCTOSITEIBHO BO
BHEAYJIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOAUTDH B OJIAHKE OTBETOB MOAPOOHbBIE PEIICHUS
KaXI0M 3a7ayll CO BCEMH IPOMEXKYTOUHBIMU BBIUYMCIECHUSMH. PemeHus 3agady MoOryt ObITh
BBIMIOJIHEHBI OT PYKH B TETpaasx B KJIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢opmyin. Bcee
rpaduKy JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHITIAETCS Ha TPOBEPKY (POTO BBHITOJIHEHHOTO 3a/1aHUS.

Kpurepum oueHku:
- 5 0aJsIoB BBICTABIISIETCS CTYACHTY, €CIIM MPaBUIILHO BhIOMHEHO Oomnee 90% 3amanHuii;
- 4 Gasna BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOIHEHO OT 75% 10 90% 3ananuii;
- 3 Oayia, eciy IPaBHIILHO BBITTOHEHO OT 60% 10 75% 3amanwuii;
- 2 Ganmay, eciu MpaBUIILHO BBIMOTHEHO OT 45% 1o 60% 3amxanwii;
- 1 6amnn, ecnu mpaBUIBLHO BBITIONHEHO OT 30% 10 45% 3ananuii;



- 0 6amioB, ecnu MPaBUIBLHO BBITTONHEHO MeHee 30% 3amaHmuii.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYVIO

Tunossle npuMepsl 3a1aHUM

(HauMeHoBaHUE OYEHOUHO20 CPeOCmBa)

3azaua

Howmep BapuanTa 3a1a4u onpenensieTcst ¢ TOMOIIbIO TaOIHUIIBI IO MEPBOM OyKBE MIMEHH CTYICHTA.
Tab6muia. Beioop Homepa BapraHTa

BykBsa A b B r il E.E | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HI0 | O, 4 I P,U | C,II | T,1II y d,0 | X, 1I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckanspHoe mosie U=Uu(X;y).

1) CocraButh ypaBHeHHE JTHHUK U = CH IOCTPOUTH €€ rpaduk.

2) BBIYHCIUT, ¢ TIOMONIBIO TPaAJMCHTa IMPOU3BOIHYIO

U=u(X;y) B Touke A0 HaIPaBJICHHUIO BEKTOpa AB.

3) Haiitn HanOOJIBIITYI0 CKOPOCTh U3MEHEHUS CKAJISPHOTO TOJIS B TOYKE A,

H _
];):;ep U=U(xy) Koopnunarsl 1. A | KoopausaTtel T. B
1 X*+y>+4x+2y | -4 [—2+§;—1] (—2+ﬁ;0]
2 2 2
1, 3 J3
24 y2 4 ox— ~21-22 0;1- 2>
2 X2+ys+2x=-2y | 2 ( > ZJ [ 2]
V3.5 J3
2, .2 _ _ —1-=:= -1-—:0
3 X°+y°+2x—-4y | -1 ( ) >
1., 3 J3
2 L y2 _ox_ ) B 0;1-
4 X2 +y?=2x-2y | 7 (2 2} [ ZJ
5 x> +y*+2x+4y | 4 [—1+£;—§J (—1+£;Oj
2 2 2
6 X*+y?-2x+2y | 2 (l 5,—1—@} (0;— —?]
J3.5 J3
2y’ —2x-4y | - 1-—5= 1-—;
7 X +y*—-2x—-4y | -1 ( 5 >
8 x> +y*—4x-2y | -4 (%1—?} (0;1—?}

CKaJSIPHOTO  ITOJIA




Howmep

b U=U(xy) Koopmunarsr 1. A4 | Koopaunate: T. B
9 X2 +y?-2x+4y | 4 £1+§;-2J (1+§;0]
10 | X*+y*+2x+2y | 7 (—1;—1+ EJ {O;—l+£]

2 2 2
11 X2 +y° +6x+4y | -12 [—E ;—Hﬁj (Q—Hﬁj
2 2 2
3, V3 V3
21y —6x— - —l-— 0l-—
12 X +y°—6x—4y 3 (2 2] [ ZJ
13 X*+y>—4x+2y | -4 (Hé;—EJ [1+@;0]
2 2 2
V3.5 J3
2,2 _ —1- == -1-—30
14 X*+y*+4x-2y | 4 ( > >
15 x> +y?+6x+4y | -9 [—Hﬁ;—EJ [—1+ﬁ;0]
2 2 2
1y _6x 1, 8 3
16 X*+y°—6x—-4y | 4 {2, 5 S
. _ 1,0 013
17 X*+y’+4x+6y | -9 ( e >
V3.1 J§
2 2 Ay B T _oy N2
18 X*+y°—4x-6y | 5 L + > 2
V3. 1 3
2 4y ; B U 2+X%9
19 X +Yy°+2x+8y 1 L + > + >
20 X*+y*-2x-8y | -8 [—%;l—gj (0;1—?]

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS

3agaHus, NPOBEPSIEMbIE BPYYHYIO BBINOJHSIOTCA CTYJEHTAaMH CaMOCTOATEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IPH 3TOM HEOOXOMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4u 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 ¢ coOnrofieHneM Macmitaba. B ciydae
PYKOIHMCHOTO BapHAaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 3aJaHMHSL.

Kputepun onenkmn:



- 5 6aJUTOB BBICTABIISETCS CTYNIEHTY, €CIIH MPABUIIBLHO BBINOIHEHO Oosiee 90% 3amanmii;

- 4 GaJa BBICTABJISETCS CTYICHTY, €CJIA MPABUIILHO BBIIOJHEHO OT 75% 10 90% 3ananuii;
- 3 Gayuta, ecii IPaBWILHO BBITIONHEHO OT 60% 10 75% 3ananwii;

- 2 Gasay, eciu IpaBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanwii;

- 1 6am, ecnu ipaBWIILHO BBITIONHEHO OT 30% 10 45% 3ananwii;

- 0 6ayIoB, eciiv MPaBUIILHO BhIMOJHEHO MeHee 30% 3a1anuid.

7.2.6. TunmoBble BONMPOCHI M3 OAHKA TECTOBBIX 3aJaHUI JJIsi MPOMEXKYTOYHOTO H
HTOTOBOI'0 TECTHUPOBAHUS

3aganue Nel
N3 nepeunciaeHHbIX HUKE 3a/1a4 BRIOCPUTE T, KOTOPBIE CBOJATCS K HAXOXKIACHHUIO MTPOU3BOIHOM.
Br16epuTe HECKOIBKO U3 5 BApUAHTOB OTBETA!
Brraucnenue cuiabl Toka
Haxoxnenue Macchl HEOJHOPOHOTO CTEPKHS
Haxoxnenue MrHOBEeHHOM CKOPOCTH
HaxoxaeHne CKopocTH XMMUYECKON peakliii B MOMEHT BPEMEHH t

Brluncnenue QMHbBI 1yry INIOCKON KPUBOU

3ananue Ne2
X=uacosi
y="hamn ¢

Haiitu nponsBoanyto pyHKIUU

BbI6€pI/ITC OJUH U3 5 BAapUaHTOB OTBCTA:

1 &
Y, = —cigi
a
1 i
.J"?;l:' = Eﬁgﬁ
1 b
.:-l"?x = ——fgf,
a
1
Y, =——cigk
a
1 a
X, = _E cigf
3aganme Ne3
X=arcigt
It
Y=
Haiitu nponsBoanyto GpyHKIMN 2
Bribepute onuH U3 5 BApuaHTOB OTBETA!
y; =44

;|J;:=1+.a?2



7T

;14
7x ==
¥ =t

3aganue Ned

Haiitu npon3BoaHyr0 GyHKIHH F=X x.
Bri6epute onuH 13 4 BApHAHTOB OTBETA:
¥ =2 (nx+1)
ylo g

¥ =(x-1ux
= fax(xt +1)

3aganue NeS
W3 nepeuncieHHbIX HUXKe (popMys1 BBIOEpUTE BEPHBIE.
BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

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

Uy Uv-ur
g)-225

3aganue Ne6
s(t) =0,5t*—5t3+12t2—1

MOMEHTHI BPEMEHU YCKOPEHUE JIBUYKEHUS Tella paBHO HYIIO?

Teno nBuxkeTca MPSIMOJIMHENHO MO 3aKOHY . B xakue

(S u3mepsiercs B MeTpax, t — B CEKyH/1axX.)
Bri6epute ouH 13 4 BApHAHTOB OTBETA:
1(c); 4(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)

3aganmne Ne7



3aKOH MPSAMOJIMHENHOTO JBUKEHHSI MAaTEPUAIbHOM TOUKHU

t=9_

MOMEHT BpEMEHU
(S usmepsiercs B caHTUMETpax, t — B CEKyHAaXx.)

s@):

4+ 3

t+4  Haiiru CKOpOCTb B

Bbl6CpI/l'l'C OJHH U3 4 BAPUAHTOB OTBCTA:

1 {eae

134 ¢
2 {ean)

13 ¢

1{ cae

V¢

1 { cas

104 ¢
3ananmne Ne8

W3 nepeuncieHHbIX HIKe (GopMyi BEIOEpUTE BEPHBIE.

BriOepuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:

{xm )1 — mxm—l

{fx ]1 — fx
I:a?f}l =ﬂx
(@nx) =1
X
(tgn) = —
Cos X

3aganne Ne9

HpOI/I3BOI[Ha$I (I)YHKI_[I/II/I, 3aJJlaHHOM napaMeTpUICCKU, BBIYHUCIIACTCA 11O (I)OpMYJ'ICZ

BriGepute oiuH U3 5 BApUaHTOB OTBETA:

'\t:n—-
Il
H'_.l —

LT g

:1._|j;::H = |=~e

-+



3aganue Nel(

I'eomeTprueckuii CMbICI IPOU3BOAHON COCTOUT B TOM, YTO IIPOU3BOHAS €CTh ...

BriGepute oiuH U3 5 BAPHAHTOB OTBETA:
CKOPOCTb MPSAMOJIMHEHHOT'O IBHYKEHUS MaTepUAIbHON TOYKU
NpUpaIIeHHe OPAUHATHI KacaTeIbHOM K rpaduky pyHKIIMH B TOUKE
IJIOIIAb KPUBOJIMHENHOM Tpareluu
JUTMHA TYTH IUIOCKOM KpUBOM

yriaoBoi KO3 GUIIUEHT KacaTeabHOU K rpaduky GyHKIUN y=Fix) B TOYKE

3ananme Nell
RN _
[poussoanas pyHKuuu * +y -3y =0 , 34JJaHHOM HESBHO, UMEET BUJ:
BriGepute ouH U3 5 BAPHAHTOB OTBETA:

It 43y =3y =0
43y =3x=0

It 4yt =3y =0
2
yi-x
yi=—
¥y —x
1:y—x2
yi-x

3aganue Nel2

3 I
HpOI/ISBOI[HaH (I)YHKLII/II/I o ‘f?ﬂl}’ xe? =0 , 3aJaHHOU HECABHO, UMCCT BU:
BBI6€pI/IT€ OJUH U3 5 BAapUAaHTOB OTBCTA:

yh=1-x*ypg?

¥y =32 +l— 2xd?
¥

¥ =3 +l— 2xd? — x8”
by

1 (2x87 =3x%y
1—z*ye?



,_ (2x87 =32y
x ¥ -1

3amanme Nel3

/ \/1-x2
Haiitn y pu y :(arCtg X) .

Bbl6CpI/lTC OJHH U3 4 BAPUAHTOB OTBCTA:

@(— xlnarcctgx ~ J1-x?
J1—x2 arcctgx (1+ x°)

y' ==X Inarcctgx ~ J1-x*

N arcctgx (L+ x?)

y' = (arcctg)

)@(In arcctgx V1-x?

"' = (arcct -~
y' = (arccty Ji—x?  arcctgx(1+x%)

o C x In arcctgx V1-x2

/
= (arcct +
y' = (arcetg) J1-x? arcctgx (1+ xz))
3aganue Neldq
x’ —3x+6
Y= Z =3
HaHHC&Tb ypaBHeHI/Ie HOpMaJ'II/I K JUHUN X B TOYKEC C a6cu1/1cc0171 .

Bribepute onuH U3 4 BapuaHTOB OTBETA!

Xx-=3y—-79=0
27x—-3y—-79=0
27x-y—-79=0
27x—-y-81=0

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

Teno nBuxeTca MPSIMOJIMHENHO MO 3aKOHY . B xakre MOMEHTHI BpEMEHHU CKOPOCTh

JBUKEHMSI T€JIa PABHO HYJIIO?
(S u3mepsiercs B MeTpax, t — B CEKyH/1axX.)

Bri6epute onuH 13 4 BApHAHTOB 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

Bomnpocskl Kk 3K3aMeHy

Uro Takoe npousBoHas GyHKIMH. KakoB ee reoMeTpHUeCKUld CMBICT.

[IponsBoiHast CyMMBI, TPOU3BEACHHUS, YACTHOTO JIBYX (DYHKIIMH.

[TpousBoHas cnoxxkHoi Gynkumu. [Tpumep.

Tabnuiia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHUH.

Uto Takoe quddepenunan pynkunn. Gopmyina ero BBIYUCICHUS.

Tabmmna nuddepeHnnanoB OCHOBHBIX. 2JI€MEHTAPHBIX (PYHKITHIA

cnons3oBanue auddepeninana B npubIMKeHHbIX BerurcneHusx. [Ipumep.

ITpousBonubie u AuddepeHuans BEICHINX MOPSIKOB.

© |O(N|O|OIBRWIN|F

HeoOxonuMble W JOCTATOYHBIC YCJIOBUS BO3pacTaHuss W yObIBaHus nuddepeHmpyemMont
byHKIHIH.

Uro Takoe oskcTpeMymbl (min u max) QyHkoun. KakoBbl HEOOXOIMMBIE —YCIOBHS
CYIIECTBOBaHMS HKCTpEMyMa.

11

,Z[OCT&TO‘IHBIG YCJIOBHUEC CYIICCTBOBAHUA min ¥ makx.

12

Teopems! Pourst, Jlarpanska, Konm.

13

[Tpasuiia JlonuTans pacKpbITUsl HEONIPEAETICHHOCTEMN

14

Dopmynsl Teimopa u Maknopena nnst pyHkiuu f(X) U UX UCIOIB30BAHMUE NJIsi BBIYUCICHUIN
3HaYCHUI PYHKIIMU C 3aJJaHHOW TOYHOCTBIO.

15

[ToHsiTHE BHINYKJIOCTH U BOTHYTOCTH I'paduka QyHKINUU B TOUYKE.

16

HeoOxonnuMple M J10CTaTOYHBIE YCIOBUS BBIMYKJIOCTH (BOTHYTOCTH) Tpaduka (yHKIHUU B
TOUKE.

17

Touku neperun6ba rpaduka QyHkImu. Y cioBrUe CyneCTBOBAHUS TOUEK Nepernoa.

18

AcuMnToTel Tpaduka GyHKIUM. BeprukanehHbie acumnToThl. [Ipumep. HaxioHHbIe
ACHUMITOTHI, Kak uX HaTu. [Ipumep.

19

JlaTb onpenenenue GyHKIUN IBYX, TPEX, N nepeMeHHbIX. [TpuMepsl.

20

Uto Ha3bpiBalOT 00JacTbi0 oOmpeneneHus (YHKIUU HECKOJIbKHUX MepeMeHHbIX. Kak
reOMEeTPHUYECKH MOXKHO MPEACTAaBUTh 00J1acTh ONpeiesIeHUs] PYHKIUH JIBYX NEPEMEHHBIX.

21

Uto sBnsieTcs rpadukoM (YHKIMU ABYX MEPEMEHHBIX U KaK €ro MOCTPOUTD.

22

Uto Ha3pIBaeTCs YaCTHBIM NPUPAIICHWEM U YaCTHOW MPOU3BOJHON (PYHKLIHMU HECKOJIbKUX
nepeMeHHbIX. Kak HaxonsT yacTHele mponsBoaHele. [Ipumep.

23

UTo Ha3bIBalOT MOJHBIM MpUpAlleHueM U MOJHBIM AudQepeHnanoM QyHKIMH HECKOJIbKUX
nepeMeHHbIX. DopMyia JUIst BRIYMCIEHUS MOIHOTO quddepeHimana.

24

lcnonb3oBanue noaHoro nquddepeHnnana s npubJIvKeHHbIX BeluncieHui. [Ipumep.

25

YacTHble MPOU3BOJIHBIE OT CJI0KHOM (PYHKIIMY HECKOIBKUX NEPEMEHHBIX.

26

UacTHbie IIPONU3BOJHBIC OT (I)yHKI_II/II/I HCCKOJIbKHX IMTCPECMCHHBIX, 3aJaHHOH HESBHO.

27

Yactasle mpon3BoaHble BeicuX nopsakoB GHII. Cmemanable MpoU3BOJHBIE U UX CBOMCTBO.

28

JInddepennmanst Beiciux nopsaxkos GHIT.

29

KacarenbHas III0CKOCTh U HOPpMaJIb K TIOBCPXHOCTHU.

30

UTo Ha3bpIBalOT TOYKOM MakcuMyMa (MUHUMYyMa) QYHKIIMH HECKOJIIBKUX MEPEMEHHBIX.

31

KakoBbI HCO6XOI[I/IMBIC YCJI0BUS CyIICCTBOBAHUA TOYCK MAKCUMYyMad U MUHUMYMaA.

32

JlocraTouHble YyCJIOBHS CYIIECTBOBAaHMS MHUHHMyMa W MakcUMyMa (QYHKIOUU JBYX

NCPCMCHHBIX B CTaHHOHapHOﬁ TOYKCE.




n/n

Bomnpocsl k 3xk3amMeny

33

YcnoBHblld skcTpemyM. Muoxutenu Jlarpanxa. @ynkuusa Jlarpanka. Kak HailTH yclOBHBIN
PKCTPEMYM.

34

[TepBooOpasHas 1 HeolnpeAeIeHHbIH nHTerpan i Gynkuu f(x). [lpumepsr.

35

(CBolicTBa HEOIIPEIETIECHHBIX MHTEIPAJIOB.

36

Tabnuiia HeonpeaeICHHBIX HHTETPAJIOB.

37

uterpupoBanue 3ameHol nepeMeHHoi. [pumep.

38

WNurerpuposanue no yactsam. [lpumep. Kakue nnTerpasnsl BBIYUCISAIOTCS 9TUM METOIOM.

39

[Ipocreitmue npodu 1,2,3,4-oro Tuna

40

uTerpupoBanue apoodeit 1,2,3 tuma.

41

aTerpupoBaHie panMOHANBHBIX (QYHKIMHA. (TPEACTaBICHUH HEMPABUIBHOH JPOOHO-
palMOHAIBHOM (DYHKIMU B BUJE€ CYMMbl MHOI'OWIEHA M IPaBUIbHON APOOHO-pallMOHAIBHOM
(yHKIIMHM; TeopeMa O MPEICTABICHUU MPABUIBHON JAPOOHO-pallMOHAIBHOW (YHKIUU B BUJE
CYMMBI IPOCTEHUIITUX Ipobeii).

42

HTerpupoBaHre TPUTOHOMETPUYECKUX (PYHKIIMH.

43

nTerpupoBanue upparrioHaIbHbIX (YHKIINHN.

44

UTo Ha3bIBAIOT MHTErpalbHON cymMMoM (DyHKUIMHU 3a7aHHOW Ha oTpe3ke? Kak ee cocTaBUTH.
[ Ipumep.

45

Uto Takoe onpesenenublii naTerpan? Kakos ero reoMeTpuuecKuil CMbICH?

46

CBolicTBa ONpeieIEHHOr0 HHTErpasa.

47

HpOI/ISBOI[HaSI OT OIIPCACIICHHOI'O MHTCI'paJIa IO BEPXHEMY NIPCACITY.

48

CBs13b ONpeIeIeHHOr0 MHTErpaia v NepBooOpa3HOil OT NOJUHTErpaIbHON PYHKIINH.

49

Dopmyna Herorona-JIeliOHuIa AJis BBIYMCICHUS] ONMPEAENIEHHOTO MHTErpajga U yCJIOBUE €€
MCII0JIb30BAHUS

50

3amMeHa epeMeHHO B ONPE/ICICHHOM HHTETpaJle.

51

I/IHTerI/IpOBaHI/Ie 110 4aCTAM B OIIPCACIICHHOM HHTCTPAJIC

52

Boruricnenue miom@aaed IUIOCKUX (QUIyp B MPSAMOYTOJbHBIX KOOpJAMHATaX C IOMOIIBIO
OIIPEIETICHHOI0 UHTETpaJa.

53

BrruncieHue niomaan CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpANHAT

o4

Bpluncienue JIMHBI Ay KpUBOM B IPSIMOYT'OJIBHOW CHCTEME KOOPAMHAT.

55

Brruncienrne oobeMa Tena mo rJiomaasaM NOoIepECIHbIX Ce4YeHUI

56

Brerauciienne ooneMa Teja BpalICHUs C IOMOIIBIO OMMPEACITICHHOI'O MHTErpajia

57

HecoOcTBEeHHBIC HUHTCrpajabl C OECKOHEUHBIMU npeaciaMu. Kakme u3 HUX Ha3BIBaIOT
CXOOAIINMMUCH, KAKHC paCXOI[HIJ_[I/IMI/ICSI? HpI/IMepLI.

58

HecoOcTBeHHbIE MHTErpaibl OT (QYHKLUHU, UMeroIeld pa3pbiB 20ro poaa. Kakue uHTErpasnsl
HA3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIUMUCS?

59

[Ipu3HaKW CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB C OECKOHEYHBIMHM IMpeieiamMu U
HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMHA, MMEIOLTNX Pa3pbIBbI 20I0 poja

60

bepymmecs u HeOepymuecss HHTETPaIbl

7.3.2. Kpurepuu U HOPMBbI OLlEHKH

Cemectp

dopma
NPOBeJIeHUs
MPOMEKYTOYHOM
arTecTaluu

Kpurepun u HOpMBbI OLIEHKH

2 DK3ameH (1Mo COTIUIHOY \ Crynent Habpan 85 u Gomnee




dopma

C NpOBe/AeHUSA K
emMecTp . PUTEPHU U HOPMbI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
HaKOIUTEIILHOMY 0aJuI0B 110 pe3yJbTaTaM OCBOCHHUS
peUTHHTY) Kypca

«XOopouro»

Cryaent HaOpan ot 70 mo 84
0aJJIOB IO pe3yyIbTaTaM OCBOCHUS

Kypca

«YAOBJIETBOPUTECIBHOY

Crynent Habpan ot 55 1m0 69
0aJIoB 10 pe3yJIbTaTaM OCBOCHHUSI

Kypca

«HEYIOBJIETBOPUTEIILHO

Cryaent Habpan MmeHee 55
0aJUIOB 1O pe3yabTaTaM OCBOCHUS

Kypca




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4eOHUK, yueOHOE
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

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

YyeOHuk

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

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

YueOHuk

2018

9BC
«ZNANIUM.COM»

Janunos IO.M. ,
Kypb6enko JI.H. ,
Huxkonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

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

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

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

Y4yebHoe mocodue

2019

OBC
«ZNANIUM.COM»

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

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

Y4yebHoe mocodue

2019

9BC
«ZNANIUM.COM»




Tun (y4yeOHUK, yueOHOE

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonoiHUTe/ILHAS JTUTEpPaTypa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
HaumeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Kyznenos JLA. COOpHHUK 3a/1aHMI TTO BBICIIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TumnoBsle pacueTsl : yueOHOe mocodue / «JIanb»
JLLA. Ky3uenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nara
oOpamenus: 25.10.2019). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TOJIh30BaTeNeH
2 ®unumnosa E.E. | Marematuka: YueoHnoe nmocooue / E.E. VYuebOHOe mocodue 2015 9bC
Cepreesa /1.B., Owmrosa, /[.B. Cepreesa, “ZNANIUM.COM»
Cnob6oxackas U.H. N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekcr : anekrponHsbIi. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueoHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToAn4YecKoe nocoodue,
OPAKTHKYM, 1p.) HaunmeHoBanue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycona B. U., Bricmas maremaruka. Yacts 1 : yueObHOe Y4ebGHoe mocobue 2016 3BC

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

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Tekcr :
AIIEKTPOHHBIH // DIIEKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016~ . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- 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 [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. anrm.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

PexBu3MTHI 10r0BOpa

I‘D‘:I HaumenoBanmue I10 (mata, HOMep, CPOK
aeiicTBus)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018,
CPOK JeiCcTBHS — 6€CCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015,
AcademicEdition CPOK JeHCTBHSI — OECCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox
AcademicEdition JICUCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 or 20.07.2016,
AcademicEdition CPOK JIeHCTBHSI — OECCPOUHO

3 | Mirapolis Human Capital Management JIMIIEH3UOHHBIH JIOTOBOP, Ne

42/02/22-K ot 02.02.2022, cpok
nenctust no 31.08.2022

8.5. Onucanne MaTepuAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEIbHOM

padoThl o0yyarommxcst (Homep ayAMTOPUM)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

Aynutopus BeOkoH(pepeHIunit. OKpaH TEJIEBU3MOHHBIH, HIUPMBI,
VYuebHas  ayauTopusi  AJs IPOBEAEHUS | IPOKEKTOP Ha IITATUBE. CTOJ




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
n/n | NMPakTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA,
NOMeIeHUuH JJISI CAMOCTOATEILHOMI

padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

3aHATUHA  JIGKIMOHHOTO TUMa. YueOHas | MpernojaBaTeIbCKui, CTYJbs

ayIUTOpUsl U1 TPOBEACHHS  3aHATUM | IPENoJaBaTelbCKUE. , Tpancnapant-

CEMHHApPCKOro TUna. YueOHas ayuTopus Ui | MepeTsHKKa, CUCTEMHBIN OJIOK.

KYpCOBOTO TMPOEKTUPOBAHUS (BBIITOJHEHUS

KYpPCOBBIX PaboT). YueOHas ayauToOpus IJis

MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX

KOHCYJbTallMii  YueOHast ayautopust Uit

MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U

npomexyrounoit arrecraruu. (YJIK-807).

[Tomemenue st camocToATenbHOU paboThl | CTOJIbI Y4EHUUYECKHE, CTYJIbs
2 crynenros (I'-401). yuennyeckue, [IK ¢ BbixomomM B ceTb

WNHuTtepHer

[Tomemienue ISl caMOCTOSATENbHOM paboThI | mKadpl A7 JOKYMEHTAluH, JIOCKHU

3 | CTYACHTOB (C-401). MAarHUTHBIE, CTOJIbI MUCBMEHHBIE, CTOJIbI

KOMIIBIOTCPHLIC




