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Pabouyro mporpamMmy cocTaBuiI:
JIOLIEHT, TOIEeHT, K.I.H. KpsioBa C.A.

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTIINHBL:

OtcyTcTBYET

Penensent

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

Pabouas nmporpamMma mucuuminHbl coctaBiieHa Ha ocHoBaHuK PI'OC BO u yyeOHOTrO 1iaHa
HanpasiyieHus noarotoBku 13.03.02 DnekTposHepreTuka U 3NeKTPOTEXHUKA

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JMCHUILUIMHBI 10 «27» aBrycra 2027 r.

COI'JTACOBAHO

3aseaviommii kabeapor " DiaexkTpocHaOXKEHUE U DIEKTPOTEXHUKA'

« _» 20 I. B.B. Baxnuna
(noonuce) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadenpsl  "Beiciias MmaTemMaTuka U MaTeMaTHUecKoe oOpa3oBaHue”

(mpotokou 3acenanust Ne 1 ot «27» aBrycra 2021 r.)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb OCBOCHHMSI MUCHMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH s
I[aJIBHeﬁH.IeI‘O HCIIOJIb30BAHUSA B APYIUX O6J'IaCTSIX CCTCCTBCHHOHAYYHOI'O 3HAHUA W JUCHUIINIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWN 110 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K HM3YUCHUIO U [MPUMCHCHUIO MATCMATHYCCKUX MCTOIOB B
poeCcCHOHATIBHON JEATSIHOCTH, K CAMOCTOSATEILHOMY H3YUYCHHIO TE€X Pa3/IelioB MaTeMAaTHKH,
KOTOPbIE MOTYT MOTPEOOBATHCS JOMOJIHUTEIBHO B MPAKTUYCCKONH M HCCIIEI0BATEILCKOW paboTe;
bopMUpOBaHHE  MAaTEeMaTHYECKOTO, JIOTHYECKOTO W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKaIaBpa.

2. Mecto aucunminnsel B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyeTcsl MaHHas JUCIUILIMHA!
"BpIciiasi MaTeMaTHKa. DJIeMEHThI BBICHIEN aareOpbl H T€OMETPUM .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: "Boicias matematuka. M30paHHbIe pa3jielnibl Beiciied MaTeMaTuku'", "®Ou3nka.

MonexkyusapHas ¢usuka', "Mexannka. Teopernyeckas MexaHuka' .

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMble Mrikaropet AOCTHACHMA I[lnanupyemble pe3yJibTaThI
KOMIIeTeHIU I
KOMIIETEHIIMHU o0yueHust
(Ko 1 HANMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)
Ol1K-3. Criocoben OIIK-3.1. Hcnons3yer | 3HaTh:
IIPHMEHSTD Matematuueckuii  ammapar | 1. OcCHOBHbIE TOHSTHS MAaT€MaTUKH,
COOTBETCTBYHOLLHIA Qg depeHInaIbHOTO U | METO/bI PEIICHHs 3ajad, a TaKKe HX
dusmKo- WHTETPANTbHOTO MCUUCIICHUS | MPUJIOKEHUS B  MPO(ecCHOHATBHBIX
MAaTeMaTHUCCKHi byHKITUN OJTHOM | AMCIUIUIMHAX, METOBI cOopa aHau3a
almapar, MeTo/Ibl NIEPEMEHHOM, TEOpUH | U 00pabOTKH HH(OPMAIHH.
AHAIHM3A U byHKITUN HECKOJIbKUX | 2. MeTOIbI perieHus] MaTeMaTHIECKUX
MOZEIINPOBAHNS, NIePEMEHHBIX, TEOPHUH | 3aJlad JI0 YHUCIOBOTO WU JPyroro
TEOPETHUECKOTO 1 byHKIUI KOMIUIEKCHOTO | Tpebyemoro  pesynbrata (rpaduka,
OKCIIEPHMEHTANbHOTO | IEPEMEHHOTO TIPH  PElICHUH (hopmyIbI ¥ T.11.)
HICCIIe10BAHMUS IPH npodeccroHaNbHBIX 3a/1a4. 3. OcHoBbl muddepeHIUpoOBaHUs U
peleHnH OIIK 3.2. [Ipumensier | unterpupoBanust (QyHKIUH OJHOM U
PO(ECCHOHATBHBIX MaTeMaTHYeCKU HECKOJIbKMX MEPEMEHHBIX.
3a1au nudepeHIaIbHOTO U | YMmerh:
HHTErPaNbHOrO HCYMCIeHHs | 1. Pemarbh TUIOBbIE MaTeMaTHYeCKUE
byHKIIII OJIHOM | 3a71a4u
IIEPEMEHHOM, Teopun | 2. CaMOCTOSITEIIBHO MaTeMaTHYEeCKH
byHKITIN HECKOJIBKUX | KOPPEKTHO CTaBHUTb
NepPEMEHHBIX, TEOPUU | eCTCCTBCHHOHAYYHBIC 3a/1a4u,
byHKIAI KOMIUIEKCHOTO | MPOBOJUTh CTPOTHE MAaTeMaTUYECKUE
HNEPEMEHHOIO TPH PELICHUU | pacCy KIECHHS.
po¢eCCHOHATIBHBIX 3a]1a4. 3. OmnepupoBaTb  aGCTPAKTHBIMU
OIIK 3.3. /IleMoHCTpHpYyET 00BEKTaMHU U KOPPEKTHO HUCIIOJIH30BATh
BJIaJICHNE HABBIKAMU MaTEeMaTHYECKHE TOHSITHS CHUMBOJIHKY
MIPUMEHECHHUS JUISE BBIPQKCHHS KOJMYCCTBCHHBIX U
MaTEMaTHYECKOr 0 anmnapara | Ka4eCTBEHHBIX OTHOIICHHI 00bEKTOB.




dopmupyemMbie U
KOHTPOJIHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHIuKaTOPHI 10CTHKEHUS
KOMIIeTeH Ui
(K01 1 HANMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

QG epeHnaIbLHOTO |
UHTETPaIbHOI0 UCUMCICHUS
(byHKIHMU OJTHOM
MepEMEHHOM; TEOpUHU
(YHKIMU HECKOIBKHX
[IEPEMEHHBIX, TEOPUU
(GYHKIHMHA KOMILIEKCHOTO
MIEPEMEHHOT'0 NPH PEIICHUH
npoecCHOHANBHBIX 3a/1a4

4. IlepeBOOUTh MHXKEHEPHBIE 3a7aul C
ONUCATEIbHOIO  sI3bIKA  Ha  S3BIK
MaTeMaTHUKH, MPUMEHITb  METOJIBI
MaTeMaTHYeCKOro aHanu3a s
pelIeHNs HHXEHEPHBIX 3ajau.

Baanern:

1. Mertomamu MaTEeMaTHYECKOTO
OIIMCaHMS THIIOBBIX 3a7a4 u
HMHTEPIPETAIAH MOJIy4YEHHOTO
pe3yibTaTa.

2. Cnocobamu HArJISTHOTO
rpaguIecKoro MIPEACTABICHUS
pPe3yIbTaTOB UCCIICTOBAHMS.

3. Hasbikamu MIPUMEHCHUS
COBPEMEHHOTO MaTeMaTH4eCKOI0
UHCTpYMEHTapus ISt perIcHus
MaTeMaTUYECKUX 3a/1a4

4, MaremMaTudeckoi JIOTHKOMH,
HeoOXoaumonl  Juisi (P OpMUPOBAHUSA
CY)KICHHM TO  COOTBETCTBYIOIIUM
po(heCCHOHATTLHBIM ITPOOJIeMaM




4. CTpyKTYypa 1 coJep:KaHue TUCHUIIMHBI

Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHUB, 4.
paBoTLI (yueoHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeICTBA)
Monynsb 5. Jlex 1 3aauu, IPUBOJISALINE K IIOHATHUIO 2 2 - -
[Ipon3BoHas IPOM3BOIHOM, MpaBUIIa
(byHKIMN OHOM g epeHpoBaHus GYHKINH.
[IEPEMEHHOM. Haxosxnenue npou3BogHON GYyHKUINH,
[Tpunoxenus 3aJJaHHBIX SIBHO, HESIBHO,
[IPOM3BOIHON napamerpuuecku. Jlorapupmuueckoe
muddepeHpoBaHue
Monynsb 5. Ip 1 [Tonstue nudpdepennmana GyHKIUN. 2 2 - -
[Ipon3BoHas [Tpon3BoIHBIE BBICIIUX MOPSIKOB.
(YHKIIUN OJJHOU Juddepennunansl BHICIINX TOPSAKOB.
[IEpPEMEHHOM. [Tpumenenue nuddepennnana k
[Tpunoxenus npuOIMKEHHBIM BhaucieHus M. [TpaBuia
[TPOU3BOJHOMN Jlonurans
Monyib 5. Cp AHkera 2 1 3 -
[IponsBoHas
(bYHKIIUN OJTHOU
[IEPEMEHHOM.
[ [punoxenus
Monyib 5. Cp OnexTpoHHbI yueoHuK 1 "IIponsBogHas 2 15 2 -
[IponsBoHas (byHKIMU OJJHOM nepeMeHHON"
(byHKIIUN OJTHOU
[IEPEMEHHOM.
[ [punoxeHust

[IPOU3BOJHOU




Bun
Monayasb (pa3agen) | y4eOHOM
padoThI

®DopMbI TEKYLIETO
HaumeHoBaHUe TeM 3aHATHH Oo0bem, KOHTPOJIf
N Cemectp banabl | UHTEepaKkTHB, 4.
(yueOHOii padoThI) q, (HauMeHOBaHHUe

OLICHOYHOI'0 CPeICTBA)

Mopyns 5. Cp [TpomexxyTounslii Tect 1 2 2 3 - [TpomexxyTounsiii TecT 1
[IponzBogHas
(yHKIUU OJHOU
[MepEMEHHOM.
[Ipunoxxenus
MMPOU3BOIHOM

Monyib 5. Cp 3ananue 1, npoBepsieMOe BpyUHYIO 2 19 5 - 3ananue 1, npoBepsemoe
IIponsBoaHas BPY4YHYIO

(YHKIIMH OTHOM
[MePEMEHHOM.

[ Ipunoxenus
MTPOU3BOJHOMN

Monyns 5. Cp OnexkTpoHHbIN yueOHuk 2 "[IpuinoskeHus 2 15 2 -
[IponsBoHas IPOU3BOIHON"
(byHKIMU OJTHOM
[MEPEMEHHOM.
[ Ipunoxenus
[TPOU3BOJHOU

Monyns 5. Cp [IpomexxyTounblii TECT 2 2 2 4 - [IpomexxyTounslii TeCT 2
[Ipon3BoaHAs
(byHKIMU OJTHOM
[IePEMEHHOM.
[Ipunoxxenus
[TPOU3BOHOU




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HauMeHOBaHHUe

OLICHOYHOI'0 CPeICTBA)

Monyns 5. Cp 3amanue 2, npoBepseMOe BPYUHYIO 2 18 5 - 3ananue 2, mpoBepsieMoe

[Ipon3BoHas BPYUHYIO

(yHKIUU OJHOU

[MepEMEHHOM.

[Ipunoxxenus

MMPOU3BOIHOM

Monys 6. Jlek 2 [TonsTHE HEONPEIEIEHHOTO HHTErpaa. 2 2 - -

Heonpenenennsiit HenocpencrBeHHOE HHTETPUPOBAHUE.

MHTErpal WuTerpupoBanue 1o yactsaM. MeToibl

UHTETPUPOBAHMS.

Monyns 6. Ip 2 HHTerpupoBaHue TpPUrOHOMETPUUECKHUX 2 2 - -

Heomnpenenennslit ¢ynkuuit. MaTerprpoBanue

MHTETpa palMoOHATBEHBIX U UPPAIMOHATBHBIX

byHKITHA.

Monyns 6. Cp OJNEeKTPOHHBINH yueOHUK 3 2 15 2 -

Heonpenenennsiit "Heomnpenenennsiit uaTErpan”

MHTErpal

Monyns 6. Cp IIpomexyTouHnsblil TecT 3 2 2 3 - [IpomexyTounslii TecT 3

Heonpenenennsiit

MHTErpal

Monyns 6. Cp 3ananue 3, IpoBepsiEMOE BPYUHYIO 2 18 5 - 3ananue 3, mpoBepseMoe

Heonpenenennsiit BPYUYHYIO

MHTErpal

Monyns 7. Ip 3 [TonsiTHE OMpeIeIEHHOTO HHTETpaJa. 2 2 - -

OnpeeneHHbIin ®opmyna HetoTona-JleiiOnuma.

MHTErpal

HNHTerpupoBanmne noACcTaHOBKOM,




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
(yueOHOii padoThI) q, (HauMeHOBaHHUe
padoThI
OLICHOYHOI'0 CPeICTBA)
Monyib 7. Cp DNeKTpOHHBIN yueOHuK 4 2 15 2 -
OrnpeneseHHbIN "OnpenenaeHHbId HHTETPaT
MHTErpal
Monyns 7. Cp [TpomexyTounslii Tect 4 2 2 4 - [IpomexyTounslit Tect 4
OrnpeesieHHbIN
MHTErpal
Monynb 7. Cp 3ananue 4, IpoBEpsEMOE BPYUHYIO 2 18 5 - 3ananue 4, npoBepseMoe
OnpeieneHHbII BPYYHYIO
MHTErpal
Monayns 7. Cp 3azaHue 5, IpoBepsIEMOE BPYUHYIO 2 18 5 - 3anaHue 5, mpoBepseMoe
OnpeeneHHbIi BPYYHYIO
MHTErpal
Monyns 8. Cp OeKTPOHHBIN yueOHUK 5 "DyHKIUN 2 15 2 -
DyHKINH HECKOJIbKUX ePEMEHHBIX"
HECKOJIBKUX
MepEMEHHBIX
Monyns 8. Cp [IpomexyTouHbIil TecT 5 2 2 3 - [IpomexyTouHsbIii TeCT 5
DyHKIMHU
HECKOJBKUX
[epEMEHHBIX
Momyns 8. Cp 3amanue 6, IpoBEpsIEMOE BPYIHYIO 2 18 5 - 3ananue 6, mpoBepsieMoe
DOyHKIUU BPYUHYIO
HECKOJIBKUX

MCPCMCHHBIX




Bux ®DopMbI TEKYLIETO
. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
paGoTLI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI'0 CPeICTBA)
Moy 8. Cp Urorossiii TecT 2 2 40 - Urorossiii TecT
DyHKIMU
HECKOJIBKIX
MEePEMEHHBIX
ITA [TpomexyTouHas aTTecTanus (3K3aMeH) 2 0,35 - -
Kontpons |Dk3amen 2 8,65 - - Bompocsr k 3x3aMenHy
NeNe 1-60
Hroro:; 216 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B nmucnurmune "Beiciras marematuka. JuddepeHnnaaibHoe ¥ MHTETPAIbHOEC MCYUCITICHHS "
UCTIOJIB3YIOTCS:

TEXHOJIOTHUS TUCTAHIIMOHHOTO 00yUEeHHs B paMKax mpoekta «Pocaucranty;

TEXHOJIOTHS MOJTYJIBHOTO U OJIOYHO-MOTYJILHOTO 00yUeHus (Co/iep:kaHue yueOHOro MaTeprana
XKECTKO CTPYKTYPHPOBAHO B IIEIISX €M0 MAKCUMAIBHOTO YCBOCHUSI, COITPOBOKAAETCS 00513aTEIbHBIMU
0JI0KaMu yNIpa)KHEHUH U KOHTPOJIA);

TEXHOJIOTHUS Pa3BUBAIOIICTO 00YYCHUs (IPOBEACHUE JICKIUH, IPAKTUYCCKUX 3aHSATHIA, 3a4€Ta);

TEXHOJIOTUS TU(PepeHIIMPOBAHHOTO 00yUYeHH (TIpeIararoTcs 3aaHus pa3InuyHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHUBHOrO 0OyueHHs (OCYIICCTBISICTCS JEATEILHOCTh C MYJIbTHMEIUa
porpaMMaMu, UCIIOJIb30BaHUE PECYPCOB M BOBMOXKHOCTEH MHTEpHET, KOMIIBIOTEPA).

6. Meronuyeckue yKa3aHus M0 OCBOEHHMIO U CIUTIIMHbBI

B Xome JIEKIIMOHHBIX 3aHATHH OO0y4YaroImEeMycsi HEOOXOAMMO BECTH KOHCIICKTHPOBAHHUE
y4eOHOro Martepuaina, oOpamias BHHUMaHHE Ha (DOPMYIMPOBKH, PACKPHIBAIONIME COJCPIKAHHE
u3ydyaeMod aucuuiuiHbl  "Beiciias  maremaruka.  JluddepeHumanbHoe M MHTETrpalibHOE
ucuncieHus . JKemaTellbHO OCTaBJIATh B pabOYMX KOHCIIEKTAX ITOJIsI, HA KOTOPBIX JIENaTh TTOMETKH,
MO TYEPKUBAIOIINE OCOOYI0 BAXKHOCTh TE€X MJIM UHBIX TEOPETUYCCKHX TTOJI0KCHUH.

CaMocrosiTenbHasi paboTa CTYJICHTOB SIBIISICTCS Ba)KHBIM BHJIOM YYE€OHOW JCSITEIHLHOCTH.
CamocTosTenbHas paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJICTBE MPEIOJIaBaTEINsI, HO 0€3 €ro HENMOCPEJACTBEHHOTO YUaCTHS.

CamocrosTenbHas paboTa CTYJIEHTOB IPEAyCMATPUBACT BBHIMOJIHEHUE MPOMEKYTOUHBIX
TECTOB, 33JJaHUH, MMPOBEPSAEMBIX BPYYHYIO, COCTABICHHBIX M3 3a/1a4d 10 TeMaM Kypca, UTOrOBOTO
TECTa MO KypCy, U3yueHHE MATepPHAaJIOB JICKIMIA U JICKTPOHHBIX YYCOHHMKOB, OTBETOB Ha BOIPOCHI
CaMOKOHTPOJISI.

B mporecce camocTosiTebHONH pabOThl CTYJIEHT MPHOOPETaeT HABBIKU CaMOOpPTaHM3AINH,
CaMOKOHTPOJISI, CAMOYIIPABIICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIIbHBIM CYOBEKTOM YUeOHOM
EeITEILHOCTH.

B xolle OATOTOBKM K MPAKTHYECCKUM 3aHATHSIM CJICIyeT M3YyYUTh KOHCTCKTHI JICKIIUH, H
PEKOMEHIOBAaHHYIO JTUTEPATYPY, YIECTh PEKOMEHJAIIUH MPENO1aBaTENs.

Ha mpakTudeckux 3aHATHIX CTYACHTHI PENIaroT 33Jja9d 110 PYKOBOJICTBOM IPEIOIaBaTelIs.
[TpakTHyeckue 3aHATHS TMOCBAILICHBI H3yUYEHUIO Hanboliee BAXKHBIX M CIOXKHBIX TeM Yy4eOHOI
JICITUTUIMHBI U CITY AT [Tl 3aKPETUICHUS] H3y9YeHHOT0 MaTepHara.

BaxxHbIM KpUTEpHEM YCBOEHUSI TEOPUH SBISETCS YMEHHUE peliaTh 3ajaud Ha MPOUIEeHHBIN
matepuan. Ilpm pemeHWM 3amad HYKHO OOOCHOBATh Ka)IbIH JTam pEIICHUs, WCXOIsl W3
TEOPETUUECKHX MOJI0KEHUI N3ydaeMoro Kypca. Eciiu cTyIeHT BUAUT HECKOJIBKO IMMyTEeH pelieHus, TO
OH JIOJDKCH CPaBHUTHh WX W BHIOpATh CaMblil pallMoOHATBHBINA. Pemenue 3a1a4 U MprUMEpOB CIeayeT
u3Narath MoApoOHO, BBIYUCIIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTaTENbHbBIE
BBIYMCIICHHSI OT OCHOBHBIX. [10JTy9eHHBIN OTBET CIeIyeT MPOBEPSITh CIIOCOOAMH, BRITCKAIONUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3amgad ompenenéHHOrO THUMA HYXXHO MPOAODKATH JO
IPHOOpETEHUS TBEPIBIX HABBIKOB B PEIICHUU.

Bo BpeMs wu3yueHuss MOAYNS CTYISHTBHl CaMOCTOSITENHHO BO BHEAYAHTOPHOE BpeMs
BBIMOJIHAIOT 3aJaHus Kypca M MPOXOAAT TecTupoBanue ON-line. 3amanus pabOTHI, TpoOBEpsAEMOi
BPYUYHYIO JTOJIKHBI OBITH BBITIOHEHBI aKKYPATHO, TOCIIEI0BATETFHO, 000CHOBAHUE PEIIICHHS U OTBET
00s13aTENIbHBI B KAXKIOM 3aJJaHUH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Konx koHTpOIMpyemMoii KoMIIeTeHIM U

Cemect
P (M1M ee 4aCTH)

HaumeHnoBanue
OLIEHOYHOI'0 CPeACTBA

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

3ananus 1-6, mpoBepsieMble BPYUHYIO.

OIIK-3.1, OIIK-3.2, OIIK-3.3

Tectuposanwue on-line (mpomMeKyTOYHBIC
TecThl 1-5)

Tectuposanue 0n-line (MTOroBEIi TECT)

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

Bomnpocs! k 3auéty NelNe 1-60

7.2. TunoBble 3a1aHUSI HJIM HHbIE MATEePHUAJIbI, HEOOXOAMMbIE JIJIA TEKYIero KOHTPOJIsI

7.2.1. 3ananue 1, npoBepsieMoe BPYYHYIO
(HauMmeHoBaHUe OYEHOUHO20 CPedCmBa)

TunoBbie MpuMepPHI 3aaHUH
3agaua 1

Howmep BapuanTa 3a1auu orpenessieTcs ¢ TOMOIIbIO TaOIUIIbI 10 TepBOi OyKBe (haMIIIUU CTYEHTA.

Tabauna. Beibop HoMepa BapuaHTa

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
Haiitn npousBoaueie Y = d— JTaHHBIX QYHKIMH, UCIOJIb3Ys PAaBUJIa BIYMCIECHUS IIPOU3BOJHBIX
X

r) y=e*cos3x;

Homep OyHKIMU
Bap.
3 X 2
a) y=\2e*-22+4+In°4x; 6) xy—arctg>; B) y=(xe*) ;
1 y

n y=%x* -

1-X .3 .
5 +sIn” X,
1+x

2 a) y:«/Inx+1+In(\/;+1);

6) Inx+e X =xy;
r) y =arctg(sinx)+sinxIncosx;

y
X2 .

B) y=(1+log, x)*;
n) y=arctgIn3x;

[y2
a) y=\/x2+1—ln(—1+ : +1J; 6) X" =y ) yz(i/;—l)m;

5
X2

3
r) y=2""* 1 (1—arccos3x)’; 1) Yy =3sin2xcos’ x +sin® x;
a) y:MHn\/l—xz ; 6) X2 +2xy+Yy’ —4x+2y-10=0; B) y:(l+x2)&+l;
4 V1-X
. Xz— - 1 2 : .
r) y=arcsin 1) y=|narcsmx+§In Xx+arcsinlnx;




Howmep

OyHKIMU
Bap.
a) y_ﬁarcth+—| X+l; 6) X' —xy+y‘=e*; B) y:(1+5xz)x;
5
r) y =arcsin X . ) y=Inxlgx—Inalog, X;
V14 x? )
D y=LintgX LX) arag(x+ y)rxty=e’s B y=(Igx)™
6 2 2 2sin°X
x? 2 4x?
= ; =(x"=2x+2 ;
0y In3x oY ( )e
a) y—In—'XZJraZJrX- 0) tgy =xy+Inxy; B)y—(sin\/;)xiz'
7 Jx2+aZ—-x ’ ’
r) y=2xsinx—(x*—2)cosx; x) y=-Jarctgx—(arcsinx)’;
2
a)yzgs/xz—az—a?ln(xm/xz—az); 6) cos’(x+y)+e”¥ =x;  B)
8
y:(x2+4)x_2; r) y=(3—25in4x2)5; 0 y=vxeX T x;
a) y:§l X +1+1Inx_1+1arct93x; 0) y3=x—y; B) y=(1+ex2)nx
9 -1 4 x+1 2 X+Y
r) y=-/1+arcsinx; n) y=3/sin®x +
cos®x '
a) y=————+Intg3x; 0) yZ:xy+InX; B) y=(1—x2)dgx;
2sin® x X
10 X
r) y=(XL2j ;1) —sin(x2—5x+4)+t z
X—l s y_ gX'
3 2 )
a) Yy = 244X +3 - —— 6) y:(eCOSX +3) ; B) y =Insin(2x +5);
" Vx4 x+1
ny=x"; n) tg(xj=
X
a) Y =X*V1-x*; 6) _m B) y = arctge®
cos’ x
12 L
ry=x*; n) X—y+arctgy =0;
) Yy =X 1+x" )Y ) y =arcsin+/1—3x
a = ; = ; B = — ’
13 1- tg*2x

) y=x"; m) y-sinx =cos(x —y);




Howmep

OyHKIMH
Bap.
2y SR 6) Y =Sin X — XCOS X ) y=x"Inx;
- . = - ; B =
14
Dy =X n Y= arctg(ﬁj :
X y
)y =—— 6y SIN°X sy Xinx.
a = - . 5 _ '
1 a? —x’ 2 +2¢08” X x—1
r) y = (arCth)lnX; 1) (eX _1).(6)’ _1)_1: O;

a) y= 3' 53/x3 +1; 6) Yy = 2'[93()(2 +1); B) Y = garcigd ;
16 X“+1
y

r) y = (arctgx)*; n) yix=ex;
a) y=3 1+X2 . 0) y=1t92x+lncosx; B) y:arctg;;
17 1-x 2 1+1-x?
r) y=(X+x2)X; m x° —y® +3axy =0;
s | y=33\/x5 +5x° —2; 6) y=In /1:::2 B) y = arctg(tg?x);
Dy=(inx)";  mx-y+a-siny=0;

1 arcsinx
) y=5X"+Xx+=; G y=2"¢*; my= ;
X V1-x?

19
r) y =(cosx)"; mlIny= arctge];

a)y=\/X2+1+3{/X3+1; 6)y:%tg3x—tgx+x;

20
3—-X
B) Y =arctg o Y = (cosx)

X2
s

n) X—Yy-+e’arctgx=0;

3amaua 2
Howmep BapuanTa 3a1a4um onpeaesnsieTcs ¢ MOMOLIbIO TaOIUIbI IO NEpBOil OyKBE HMEHH CTYICHTA.
Tabnuma. Beibop HOMepa BapuaHTa
byksa A b B r pil| E.E xK.3 n K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M H, 1O | O, 4 I1 P4 | C, I | T, 1 vy o,0 | X, 1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitn npenensl pyHkumii ¢ moMoribio npasuia Jlonurans.



Howmep

Bap, [Ipenensr
1-cos’x ' 4
a)lim —; 0) lim Ins—mxz; ) lim e’ tg—
1 x>0 x 4 sin2X x->7/2 (2x — 7r) =
1/In3x
lim(x+2
r) X—>+OO( )
) lim 08 X = €08 NX 5) Iimﬁ- B) lim ~/x-2 ctant :
5 x>0 NG x-0 actg2x — 3x’ x->2+0 grt
r) ||m 3/(4+Inx)'
x—>+0
__arctg 3x 2- \/ tg 7x/2
a)li 6) lim——— B) lim
3 -0 X o7 X% — x—0 Inix +1i
r) lim (x )
3x
. e =-3x-1 x
a)lim - ; )I|m3 Vx. B) lim (1-x)"2;
x-0  sin%5x x—>81Q _ \/_ x—>1-0
4
r) li r_ tg X .-
)x'ﬁ(z XJgX
2
. X=sinXx . WXx=1-3 X —a
lim : )y lim——; B) lim tg = sin=—<;
5 x>0 X —tg X x>0 x—10 2a 2
r) lim (Inx)"*.
. 1-+/cos X _qi . .a
a)lim———=. 6) lim>—3nX. g) lim (x sm—j;
6 x>0 X Sin X x>0 x3 X% X
r) Ilm(ln lj :
x—+0 X
. 1-cos X In(9—2x2) . ax )Y
a)lim ; 6) lim———~; B) lim (ctg—j ;
. 0 x(V1+ x 1] -2 Sin27x Xl 2
0 lim{Vx+2 -2)igZ.
X—2 X
sin(1-x) x) 2* 1
ylim lim : lim xIn >+
2) x—>1 \/_ 1 x>0 actg 5x’ B) erPc xin Xx—1"
8 2.3
. NG
r) lim .
) Hw(xz +3j
. 1-a” SinX —CoSX
a) lim a>0): I m————: B) lim (1—e*)ctg x;
9 ) X @>0) -7, Intg x )Ho( Jotg

r) lim x¥"*,

Xx—>+0




Howmep

II
Bap, penebl
3X x_asinx
lim—2% . lim - g &
0 3) =0 tg X ’ ) -0  x° ’ B) IXLIIL] (X 1)tg '
1
1 In(2—x)
r) lim [—j
x-140\ X —1
1 Inx Inx
a) lim ——-—=1|; 6) lim : B) lim——
1 x-0\ Sin° X X x—w 3y x>0 CtgX
. 1
o limetge)e:
)Iimx3_2x2—x+2 6) li XCOSX —Sin X ) i ( N ) 0
a ; im——————; B) lim{x"-e™*)n>0;
12 x-1 X3 —7X+6 x—0 x° X0
1
r) limxix.
x—1
2y . Inx
a) Iimw; 0) ||mx ; B) lim x“-sini,n>0;
13 ot 1+C0s4X x>0 X[y x>0 X
X
- COS—
F) xI—I>TO(l_ X) 2
. In(sinmx) , -
a) lim—elinimx). 6) lim(1—cosx)ctgx; B) lim x*;
14 x=>0 Insin x x—0 X0
_3
r) lim x4+inx,
Xx—>+0
a) Iin;(l—x)-tg%; 0) Ixingarcsinx-ctgx; B) limx®"*;
15 » 0%
r) Iim(tg—j :
x—1 4
. X 1 . 1
a)llm(———j; 6) liminx-In(x—1); g) 1im(2+ X)inax ;
16 -1l x=1 InX X—1 X—>+00
1
) limfL+ 7).
2 2x% +1
i - . X"+
a) limXESX—SINX, 6) lim—%_; s) lim 222 "=,
17 x—0 X x—0 Ctg@ x>t 2X°—1
2
0 limx"
1
a) lim —x . 0) Iimezx-tgf; B) Iim(ctg ijcosxi
x—1 1 sinﬁ X—>® X ks 2
18 2

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




Howep [Ipenensr
Bap.
T
a) lim@X=SINX. g, Iim(l—izj ; B) lim—%X—
x=>0 X —SINn X X—>»00 X x—0 7ZX
19 ctg
X—>2 ex+3 _ex +1
. X—2
a) lim -~ |; 0) Iim(ex—e’x)-ctgx; B) Ilm(\/x+2—2) i T)
xZ\ Ctgx  2cosX X0 X—2
20 ?
lim ctg 2 19>
x—-1 g 2 g 2 '

Kparkoe onucanue u perjJiaMeHT BbINOJTHEHHA

3ajaHus, NpPOBEPSIEMble BPYYHYIO BBINOJHSIOTCS CTYAEHTAMH CaMOCTOSITEIbHO BO
BHEAYJUTOPHOE BpeMsl, IPH 3TOM HEOOXOUMO IPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIC PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BBIYMCIEHUSAMU. PemeHus 3amad MoOryTt ObITh
BBINOJIHEHBl OT PYKH B TETPaJsiX B KIETKY WJIM HaOpaHbl ¢ MOMOIIbIO peaakropa ¢opmyn. Bee
rpaduKu JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOiojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BBHIOJHEHHOTO 3aJaHHSL.

Kpurepun oneHku:
- 5 6aJUTOB BBICTABIISCTCS CTYACHTY, €CIIU MPABHIILHO BBITIONHEHO Ootee 90% 3amanmii;
- 4 Oana BBICTABIISETCS CTYJCHTY, €CIIU MPAaBUIBHO BBIOIHEHO OT 75% 110 90% 3amanuii;
- 3 Gayuta, eciii IPaBWILHO BBITIONHEHO OT 60% 10 75% 3ananwmii,
- 2 Oannay, eciu MpaBUIbHO BEIMOIHEHO oT 45% 10 60% 3ananuii;
- 1 6ainn, ecnu npaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6ay10B, eciaM MPaBUIILHO BBINTOIHEHO MeHee 30% 3a1aHuid.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3anaua 1
Howmep BapuaHTa 3a/1auu onpeensercs: ¢ IOMOIIbIO TaOIMIIbI 110 epBoi OyKBE OTYECTBA CTY/ICHTA.
Tabnuna. Beibop HoOMepa BapuaHTa

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

Haiitn HanGoblee 1 HanMeHbIIee 3HaueHnst QYHKIUK y = f(x) Ha oTpeske [a,b]

H;)an;ép OyHKIHUA, OTPE30K
. f(x)=x-12x+7,  [0,3]

2 f(x)=x" -3 +2,  [0,2].




3 £ ()= (3/2 + cosx, {o, ﬂ

4 f(x)=3x*-16x*+2,  [-31].

5 f(x)=x*-3x+1,  [1/2,2].

6 fx)=x‘+4x,  [-22]

7 f(x)= (V3/2)-sinx, {o, ﬂ

8 f(x)=8x-x*,  [-14]

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

10 f(x)=x—sinx, [- 7z, 7]

11 f(x):%, [-5,5].

12 ()= Lxcosx E,ﬂ]

13 f(x)=x)2(+f6, [-5,5].

14 f(x):%x—sinx, En 277]

15 (x)= XX2++37, [-3,7]

6 f(6)= x+cos Hﬂ,_ﬁ},

17 -3  [37]

18 f(x):%x—sinx, {—Zn,gn]

19 £(x) = XX;:; . [-48)].

20 f(x):%x+cosx, [—27;,—%4
3amgaua 2

Howmep BapuanTa 3a1auu onpeaensieTcs: ¢ MoMOIIbI0 TabIUIIBI TIO TIepBOi OyKkBe (pamMuInu CTyeHTA.
Tabnuua. Beibop Homepa BapuaHTa
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, 1O

0,4

II P9 | C,II | T, I

X, I

Ne Bap.

11

12

13

14 15 16 17

18

19

20

[IpoBecTu MOIHOE UCCIIETOBAHKUE U TOCTPOUTH IpaduKu PyHKIUN

Howmep OyHKIMHU
Bap.
eX
' Dy 9%
2
2 a) y:(“—x ) y:In(2x2+3)_
x-1
_ X . _X3e—x
3 Y =p g 9 Y=XE
2x-1 1
4 a) y:()(—l) ; 6)y:ex_1'
%2
5 a)yzxz_l; 0) y=x—In(x+1).
6 0y= X g y—er
2(x+1)*’ '
3
X°+16 1
7 a’) y: : 6) yzezx—l.
x+2) .-y
8 a) y= 1 ; 0) y=X"InX.
8
X - 1
9 ) Y=g 6)y:|n%
10 a)y:x2+x+1, 0) y=x—Inx
2 1
= N 6 =
11 a y X2+X+1 )y 2x_1
12 a) y:XS— 6) —1In X+1
a2 VTN
X3 1
13 = ; 0) y=
RO L A
3
X°+16
14 a) y= S 6) y=x"Inx.
X2 34X
15 a)y=X2_1; 0) Y=X¢€ .
x+2)
16 a) y:[ﬁj N 6) y:X—InX.




Howmep

Bap. OyHKIMHU
2x-1
17 a) yz(x—l)z; 0) y=x—Inx+1.
1
18 )y ( 2; 6)y:ex+2.
1+ e*
19 —1; 0)y=—.
(x 1) )y X
X

20 a) y=1

s Y= In(2x? +3).

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

3ajaHus, NPOBEPSIEMbIE BPYUHYIO BBINOJHSIOTCA CTYAEHTAMH CaMOCTOSITEIBHO BO
BHEAYJUTOPHOE BpeMsl, IPH 3TOM HEOOXOUMO IPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIE PEIIECHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BBIYMCIEHUSAMU. PemeHus 3amad MoOryT ObITh
BBINOJIHEHBl OT PYKH B TETPaJsiX B KIETKY WJIM HaOpaHbl ¢ MOMOIIbIO pepakropa ¢opmyin. Bee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOnojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BBHIOJHEHHOTO 3aJaHMSL.

Kpurepun oneHku:
- 5 06aJUTOB BBICTABIISETCS CTYICHTY, €CIIU MPAaBHIILHO BBITIONHEHO Ooiee 90% 3amanmii;
- 4 Oasa BBICTABISETCS CTYJCHTY, €CIIU MPAaBUIBHO BBIOIHEHO OT 75% 1o 90% 3amanuii;
- 3 Gayuta, eciii IPaBIWILHO BBITIOHEHO OT 60% 10 75% 3ananwii,
- 2 Gaiay, ecii paBUJILHO BBIMOJIHEHO OT 45% 1o 60% 3amanmii;
- 1 6am1, ecnu ipaBmWIILHO BBITIONHEHO OT 30% 10 45% 3ananwii;
- 0 GayIoB, €civ MPaBUJILHO BhIMOJHEHO MeHee 30% 3a1aHuid.

7.2.3. 3aganue 3, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3agaua
Howmep BapuaHTa 3a/1auu onpeensercs: ¢ HOMOILbIO TaOIMIIbI 110 epBoi OyKBE OTYECTBA CTY/ICHTA.
Tabnuua. Beibop Homepa BapuaHTa

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

Halitn HeonpeneneHHbIE HHTETPaJIbL.

Howmep Bap. HNuterpanst

a)j e dx J 19-4x

dX'B)J.(5X-2)|nXdX'r)IL
8/1—e* 2x* +x-3 -8 x+1




Howmep Bap. HuTterpanet

2 a)IX\/3 X2 dx; 6)jﬂdx B)jx cos? (2x)dx;r) IL
X°+5X+6 SIn X +tgx
arctgx X+9
dx; 6) | 5————=dx;s) [l 2 )dx;
3 a)J. 1oy X )J.X2+2X—3 X B)_[ n(3+ x° )dx; r)
dx

N

a)ISiHZX\/Z—COSZ xdx;6)jﬂdx B)jx arcsin xdx;r)

4
I 3\/1+
aj >InX dX'6j 24X+31 dX;B)j(Z—x)sinxdx;r)
5 1-cosx 2X°+11x+12
COS X
j dx .
1+ cosx
3/Inx 11x—2 Yx +1
6 X — = dx: 1-1 :
. R B) [ (1—Inx)dx F)J.(—W -
1—1tgx 17 -2x VX+5
7 dx; 6) | ————dx; 3x+4 dx:
2l COS?X Ix2— +4 ] (3x+4)cos xdx r)Il+\/ﬁ
2X dx
8 dx: tg (4x)dx; .
2 5X+6 B)jarccg( X Jdx F)I3COSX+4SinX
I SI?ZX dX;6I42X—27dX B)len xdx ; 1)
o COS°X+3 2x% —
I(&—l)(%/_+1)dx




Howmep Bap.

HuTterpanet

a)J. X dX'6)J.2X_—138dX;B)IX2 sin 3xdx; r)

10 cos?(x*) X* —2X—

j dx
2SiNX+COSX+2

11 a) [€*"* sin2xdx; G)Iarctg\/_dx B)J. | x

1+3/x+1
xadx 2x* —3x+1 dx

12 :6)[e*In(1+3 —dx, _
'[(x 4y )je N(1+3e"Jax; B)I +1 rjsmx+tgx

13 a)f Xdx 6)_[x3 dx; B)IMdX'rJ dx =

+3x° VX +3+3/(x+3)
xarcsmx x—101
. dx
" )Icos x(3tgx+1) Iw/ 1—x? Jx3+2x2+101x K
e
15 Icos?fxdx 6) [ e dx; B)IX +X° +1OI _ I COSX
4 +sin3x + 2X° 1+ cos X
sinxdx X+3 (Ux+1)

16 ;6 xarcsm—dx —dx dx.
I\/COS X )I B)J.x + X? ji\/_+4)z‘}x
(x+arctgx)dx -3 VX+5

17 :6) | x 1 ———dXx;r

2l 1+ X2 ) XIn(x* + L)X B)J + 3% )Il+\/ﬁ




Howmep Bap. HuTterpanet
arctg~/xd 32X —
a)IM;@J'xsinxcosxdx;B)'[x 24X +22X 2dX;r)
18 IX(1+x) X" +2X
I dx
3cosx+4sinx
) sin xdx 6) [ x* sin 4xdx [ 4x2+3x+50dx )
)| —F/——, ;B , T
. 3/3+2cos x x® +2x* +50x
(Vx-1)(&/x+1)
j ™ X
3 3 2
o [ S Gy 6y P xin xaixs [ 22X F90x, 1y
20 X X" +5X
J. dx
2SiNX+COSX+2

Kparkoe onucanue u persJiaMeHT BbINOJTHEHHA

3ajaHus, NpPOBEPSIEMble BPYYHYIO BBINOJIHSIOTCA CTYAEHTAMH CaMOCTOSITEIbBHO BO
BHEAYJUTOPHOE BpeMsl, IPH 3TOM HEOOXOMMO IPUBOIUTH B OJIAHKE OTBETOB MOJPOOHBIC PEIICHUS
KOKIOW 3aJauyd CO BCEMHU IPOMEKYTOUHBIMU BbIYMCICHUSAMU. PemieHus 3amad Moryt ObITh
BBINOJIHEHBl OT PYKH B TETPajsX B KJIETKY WJIM HaOpaHbl ¢ MOMOUIbIO penakropa ¢gopmyn. Bcee
rpaduKy JOJDKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOmojeHneM macmTaba. B ciydae
PYKOIIMCHOTO BapHaHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BBITOJHEHHOTO 3a/1aHHS.

Kpurepun oneHku:
- 5 6aJUTOB BBICTABIISETCS CTYICHTY, €CIIU MPAaBHIILHO BBITIONHEHO Ooree 90% 3amanmii;
- 4 GaJu1a BBICTABJISIETCS CTYACHTY, €CIIU MPaBHIILHO BBINOJIIHEHO 0T 75% 110 90% 3ananuii;
- 3 Oanna, eciu MpaBUIIBLHO BBITONHEHO OT 60% 10 75% 3amanwii;
- 2 Gaiay, eciu mpaBUIILHO BBIMOJTHEHO OT 45% 1o 60% 3amanwuii;
- 1 Gamnn, ecnu mpaBUIBHO BhITIONHEHO OT 30% 10 45% 3ananuii;
- 0 6aoB, eciu MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuii.

7.2.4. 3ananue 4, npoBepsieMoe BPYYHYIO

(HaumeHoB8aHUE OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHul
3anauva 1

Howmep BapuanTa 3a1aun onpenesnsieTcsi C MTOMOIIBI0 TAOIHIIBI TTO IEpBOM OyKBE (haMUITUU CTY/ICHTA.

Tabnuua. Beibop Homepa BapuaHTa
Byksa A b B r )| E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | 0,4 II P9 | C, I | T, I v o,0 | X, I
Ne Bap. 11 12 13 14 15 16 17 18 19 20

BrerancnuTs onpeneneHHble HHTETpabl. 111 HECOOCTBEHHBIX HHTETPAJIOB PEIIUTH BOMIPOC O
CXOINMOCTH



Howmep Bap.

HuTterpanet

e 0

7 2
. B) _[xsinxdx; r)j (4—x* ) dx.

. a){ «/ —In?x jx +2x+
\/_dx 2In(x2+1)dx 7 2 x%dx
2 j )Jl' ( " ) 'B) jxstxdx r !m
16 1 COS
3 J.\/F+\/_ .(l: B)J(X 3)e*dx; r) J\/m
%
4 a) jxcos3xdx 6)_[ jmdx; r) E[sz/l—deX.
xdx % ] ) 7. . [ XdX
5 a)j1+x )len jx V25 xdx,r)jm.
7 e
6 a) jcos X sin2xdx; 6)J. 2,B)I1/ (9—x? )*dx; )j
In5 / o 6
7 a) je - +3dx,6)j1L;B) [(Neosx +sinx )dx; r)j\/%.
S (x—1)dx__* % (x=1£)dx
8
a)! Tial )Il+x )!cos xsin® xdx; r )J1+\/T
2dx
j X )j ,B) j(cosx+\/sm )2dx; 1)
9 0416 — X 2 (X
qu(l—x2 ) dx.
o (x+4)dx 2 W ax "2 5in® xdx e—l g
2 oo w“m““x o
e Tasin’ xdx 2 Ja x>
11 a) j(x+2)e dx,6)j — I(x 1) L
12 a) j(x 5)e*dx; 6)jsm X 0s°® Xdx; ) j 7 : 1) jx V16 — x?dx.
77 2a
13 a) jx cos 2xdx; 6)j xdx B) j\/f r) jx V9 — x?dXx.
. “sin® xdx _ % dx
14 a) I(X+6)e dX 6)Im I\/r,r) E[m
tInx Tisin® xdx ‘ x*dx
dx; ;
o a)j 6)I 4/cos x { x%/W I

0 4/(16 +x*)




Howmep Bap. HuTterpanet
3 /
16 a) j(x 77)c053xdx 6)jj_—ixl j j ! xz( Vi=XTdx
/ 2 e

17 a) jxsm2xdx 6)_[\/% j\/_dx len -
18 a) j(x+4)e‘xdx 6)jCZTnX ;B)JS‘\/:(:lixX r) Ijnz«/l e?* dx.

¢ : x*dx
19 a) j arctgxdx; 6)j 8) | \/F j Nersad
20 a)j(x 1)e*dx; 6)jC?/SSITX:X len ,r).[q/ (16 — x* )*dx.

3agaua 2

Howmep BapuanTa 3a1a4m onpeaemnseTcs ¢ MOMOIIbIO TaOIUIBI IO IEPBOil OyKBE UMEHH CTYICHTA.

Tabnuma. Beibop HOMepa BapuaHTa

Byksa A b B r i E,E | X3 u K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 04 I PYU | C,II | T, | VY ®,0 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Breraucnuts niomaab (bI/Irypr, OrpaHquHHOﬁ 3aJaHHbIMHU JIMHUAMU. C,Z[e.]'[aTB UCpTECIK

obacTu
Howmep Bap. VpaBHEHHS THHMIT
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.




Homep Bap. VpaBHEHUs THHMIT
9 4x-3y*=0;4x+2y-1=0.
10 3x* +4y=0;2x+4y+1=0.
11 Yy=X;y=—Xx+2;y=Xx".
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:1—x2;y2x2;y2—32x.
18 X=y;y=X;y=2-Xx.
19 X=Yy*; y=X;x+2y-3=0.
20 y=x-1;y=1-x*; y=(x-1)%.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUA

3anaHus, TPOBEPSIEMbIE BPYYHYIO BBINOJHAIOTCA CTYAEHTAMH CaMOCTOSITEIBHO BO
BHEAY/IUTOPHOE BpPEMsl, IPU ITOM HEOOXOIMMO MPUBOAUTH B OJIaHKE OTBETOB MOJIPOOHBIE PEIICHUS
KaX/I0M 3a7auyl CO BCEMH IPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PeleHus 3aaad MoOryT OBbITh
BBIMIOJIHEHBI OT PYKHM B TETpaadx B KJIETKY WM HaOpaHbl C MOMOILIBIO penakTopa gopmyi. Bee
rpaduKu JOJKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOofeHneM Macmtaba. B ciaygae
PYKOMMCHOTO BapHaHTa, PUCHUIAETCS Ha IPOBEPKY (POTO BBHINOJIHEHHOTO 33/1aHHUS.

Kputepuu onenkmu:
- 5 0assIoB BBICTABISETCS CTYACHTY, €CIIU MPaBUILHO BhIONHEHO Oomnee 90% 3amanuii;
- 4 Gasina BBICTABIISIETCS CTYICHTY, €CJIM MPABUIILHO BBITIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecny IpaBUILHO BBITONHEHO OT 60% 10 75% 3amanwii;
- 2 Gaay, eciy MpaBUIILHO BBRIMOTHEHO OT 45% 1mo 60% 3amanwii;
- 1 6amn, ecnu paBUILHO BhITONHEHO OT 30% 10 45% 3ananuii;
- 0 6ayoB, eciu MpaBUIIBLHO BhITIOMHEHO MeHee 30% 3amanmuiil.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHVIO

(HaumeHoB8aHUe OYEHOUHO20 CPedCmBa)

Tunossie npuMepsl 3a1aHU
3agaua
Howmep BapuanTa 3agaun onpeaensercs ¢ MOMOIIbIO TaOIHIIbI IO TEpBON OYKBE UMEHU CTYJIEHTA.



Tabmuia. Beioop HOMepa BapraHTa

byksa A b B I | E,E | X3 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 v D,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

JlaHo ckajsipHoe mosie U =Uu(X;y).

1) CocraButh ypaBHeHHE JTHHUA U = CH IOCTPOUTH €€ rpaduk.
2) BBIYHCIUTE C TOMOIIBIO IPaIMCHTA MTPOU3BOTHYO CKAISIPHOTO oIS U = U(X;Y)

B TOUKe AMO HarpaBJeHUIO BekTopa AB.
3) Haiitn HanOOJIBITYIO CKOPOCTh U3MEHEHUS CKAISPHOTO TOJIS B TOUKE A,

H];);\;pr uU=0U(xy) Koopaunarte! 1. 4 | Koopaunatel T. B
1 x> +y° +4x+2y -4 [—2+§;—%J (—2+§;OJ
2 x> +y%>+2x-2y 2 (—%,1—?} [Ql—?}
3 > +y?+2x—4y | -1 (—1—?;2} (—1—?;0}
4 X° +y?—2x-2y 7 (%1—?} [Ql—@}
5 X2 +y%+2x+4y 4 [—1+§;—§] [—1+§;0J
6 x> +y>—2x+2y 2 (1 5,—1—?} (0,—1—?}
7 x> +y? —2x—4y -1 [1—?;%] [l—?;OJ
8 X? +y? —4x—2y -4 [gl—gJ (0;1—73]
9 x> +y?-2x+4y 4 (1+?;-g] (1+§;0j
10 X2 +y2+2x+2y 7 (—%,—1+ g} (O,—1+§]




Howmep

U=U(xy) Koopaunartel T. A4 | Koopausatel T. B
Bap. C
11 X*+y?+6x+4y | -12 (—L—HEJ (@—Hﬁ]
2 2 2
2 2 31 \/§ . \/5
- - - T 011__
12 X“+y°—6x—4y 3 (2 5 5
13 | xX*+y’—4x+2y | -4 (Hﬁ;—% (1+£?0J
2 2 2
J3.5 J3
24 y? - -1-—;= -1-—30
14 X“+y +4x-2y 4 [ )5 5
15 X2 +y? +6x+4y -9 [—Hﬁ;—EJ [—l+£;0]
2 2 2
2, 2 1, V3 L3
—6X — =1-— 01l-—
16 X“+y —6x-4y 4 [2 5 >
. 1. 3 4 V3
- -—=1-— 01l-—
17 X“+ Yy +4x+6y 9 ( 5 5 >
V3.1 J3
21y —ax- O —2+ 2
18 X“+Yy —4x-6y 5 ( + > o + 5
V3.1 J3
2 y? . —2+72 —2+5%,
19 X“+ Yy +2x+8y 1 ( R + 5
20 X? +y?—2x-8y -8 (—%;1—§J [O;l—@}

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS

3ajaHus, TPOBEPSIEMbIE BPYYHYIO BBINOJHSAIOTCA CTYAEHTAMH CaMOCTOSITEIBHO BO
BHEAY/IUTOPHOE BPEMsl, IPHU ITOM HEOOXOIMMO MPUBOAUTH B OJIAHKE OTBETOB MOJAPOOHbBIE PEIICHUS
KaX/I0M 3a7a4yl CO BCEMH NPOMEXYTOUHBIMU BBIUMCIEHUSAMH. PemeHus 3aaad MOryT OBbITH
BBIMIOJIHEHBI OT PYKHM B TETpajAsX B KIETKYy WM HaOpaHbl ¢ MOMOIIbIO pedakTopa ¢opmyi. Bee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coOoJieHneM MmacmTaba. B ciydae
PYKOIIMCHOTO BapuaHTa, IPUCHIJIAETCS Ha IPOBEPKY (POTO BBHIOJIHEHHOTO 3a/1aHUSI.

Kpurepum ouenku:
- 5 0asIoB BBICTABIISIETCS CTYACHTY, €CITU MPaBUIBLHO BhITIONHEHO Oornee 90% 3amanuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABWIILHO BBITIONHEHO OT 75% 10 90% 3amanuit;
- 3 Oayia, eciu IPaBWIIBLHO BBITTONHEHO OT 60% 10 75% 3amanwii;
- 2 Ganay, eciu paBUIILHO BBIMOIHEHO OT 45% mo 60% 3amanwii;
- 1 6amnn, ecnu mpaBUILHO BbITIONHEHO OT 30% 10 45% 3ananuii;
- 0 6anoB, eciy MpaBUIILHO BhIMOTHEHO MeHee 30% 3amanuid.



7.2.6. TunoBble BONMPOCHI M3 OAHKA TECTOBBIX 3aJaHUI JJIsi MPOMEXKYTOYHOTO H
HTOT0BOI0 TECTHPOBAHUS

3ananue Nel
W3 nepedncieHHbIX HUKE 3a/1a4 BEIOEPUTE T€, KOTOPBIE CBOJATCS K HAX0XKJICHHIO IPOU3BOIHOM.
BriGepute HECKOJIBKO U3 5 BApUAHTOB OTBETA:
Beluucnenue cuibl Toka
Haxoxenne Maccbl HEOHOPOIHOIO CTEPKHS
HaxoxneHre MrHOBEHHOU CKOPOCTH
HaxoxJeHne ckopocTH XUMUUYECKOW peakliMi B MOMEHT BPEMEHH t

Brruuciienue JJiMHbI 1yTU MJI0CKOH KPUBOH

3aganue Ne2
X=ccosl
y=bhsni

Haiitu nponsBoanyto pyHkunu

BriGepute oivH U3 5 BApUaHTOB OTBETA:

. b
Yy = _Cf’gf’
ot
1 i3
Ny = Eﬁgﬁ
1 &
.J"?:r = ——fgﬁ
et
1
Y, =——cigt
et
1 cd
Y, = _E cigt
3aganme Ne3
X=arcigt
Y= e
2

Haiitu npousBoaHyto GyHKIMK

BbI6CpI/ITC OJIMH U3 5 BAapUAHTOB OTBCTA:

y; =+t
y; =1+t*
£
1
l}? =
o144
1+

i



3aganne Ned

_E
Haiitu npoun3Bo Y0 QyHKIIUH FEE

BriOepute oavH U3 4 BapuaHTOB OTBETA!
yh=x"(nx+1)

1 1
yo=xx

yh=(x-1)lux

yh=ux(x¥ +1)

3aganmne Ne5
W13 nepedncieHHbIX HIKEe GOpMyYIT BEIOEPUTE BEPHBIE.
BLI6€pI/ITC HECKOJILKO U3 5 BApUAHTOB OTBCTA:

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

Uy uv-ur
(?J N

3aganmne Ne6
s(t) =0,5t*—5t*+12t*2 -1

Teno nBuXkeTcs NPSIMOJIMHENHO I10 3aKOHY . B xakue
MOMEHTHI BPEMEHH YCKOPEHUE JBUKEHUS TeJla PaBHO HYJIIO?
(S m3mepsieTcs B MeTpax, t — B CEKyH/1ax.)
Bri6epute ouH U3 4 BapHaHTOB OTBETA:

1(c); 4(c)

2(c); 4(c)

1(c); 2(c)

3(c); 4(c)

3amanue Ne7
4+ 3
s(e)=

3aKoH NPSIMOJIMHEWHOTO JBUYKEHUS MATEPUATIbHON TOUKH t+4 . Haittu ckopocts B
MOMEHT BPEMEHH t=9 c.

(S usmepsercs B caHTUMETpax, t — B CEKyHJax.)



BriOepute oavH U3 4 BapuaHTOB OTBETA!

1 {cae

13 ¢
2 {ean)

13y ¢

1{ cae

L AN 5

1 {cae

10h ¢
3aganne Ne8

13 nepeuncienHbIx HIKe GopMyI1 BEIOEpUTE BEPHBIE.

BLI6€pI/ITC HECKOJILKO H3 5 BApUAHTOB OTBCTA:

(xm )1 — mxm—l

(fx )1 — fx
I:a!x:ll =ax
(n) =1
X
(tgx) = —
Cos X

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

Br16epute ouH U3 5 BapMaHTOB OTBETA:

Y =
X
1
1_X:,
.J"?;lr__]_
¥y
1
1_ 4y
.J"?x_



3aganue Nel(
I'eomeTpuyecKkuil CMbIC MPOU3BOJIHOM COCTOUT B TOM, UTO IIPOU3BOAHAS €CTh ...
BriGepuTe ouH U3 5 BapuaHTOB OTBETA:
CKOpPOCTb MPSIMOJIMHENHOTO IBUKEHUSI MATEPUATIBHOW TOYKHU
IpUpalieHne OpJUHAThI KacaTelbHOM K rpaduKy QYHKIMU B TOUKE
MJI0IIaAb KPUBOJIMHEHHON Tpaneunuu
JUIMHA TyT'U INIOCKON KpUBOU
yIII0BO#M KOA(h(GUIMEHT KacaTeIbHOM K TpaduKy QPyHKIIUN y=J B TOYKE

3aganme Nell

3 3 _
[TpousBoaHas GyHKIHH Xty -3xy=0 , 3aJJaHHOM HESIBHO, UMEET BUI:

BbI6epHT6 OAUH U3 5 BApUAHTOB OTBCTA:
f 43yt — 3y =0
43 =3x=0

It 4yt =3y =10

2

Yy o—x
=
I}? - X
1:.3'f’—x2
yi-x

3aganue Nel2

3 [ .
[IpousBoaHast GyHKIIMH x tiny—xte” =0 , 3aJTaHHOM HESIBHO, NMEET BH]I:

Bribepute onuH U3 5 BapuaHTOB OTBETA:!
yh=1-z"ye?

¥y =3z +l— 2xt?
F

¥ =3t +l— 2xb? - xi?
F
L (2x8” =32y
1—z*ye?

L (2x87 =3x%y
x ¥ -1



3amanmne Nel3

!

y )v 1-x?
Haiitu npu Y .

= (arctg x

Bribepure onuH U3 4 BApuaHTOB OTBETA:

@(— xInarcctgx  V1-X
J1-x? arcctgx(1+ x*)

y =T xInarcctgx  V1-x°

Y arcctgx(1+ x2)

y' = (arcctg)

@(In arcctgx  J1-x*
Ji—x?  arcctgx(1+x*)

y' = (arcctg)

@(—xln arcctgx V1-%?

/
= (arcct +
v =t 2 J1-x2 arcctgx(l+ xz))
3amanue Nel4
x? _3x+6
Y= 5
alncartb ypaBHeHI/IC HOpMaJII/I K JIMHUHA B TOYKEC C a0OCIIUCCOn .

BriGepute onvH 3 4 BapuaHTOB OTBETA:

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

3amanue Nel5

. st =t4-2t2 -1
Teno ABWIKETCA ITPAMOJIMHEUHO 110 3aKOHY

CKOPOCTb JIBJKEHUS TeJla PaBHO HYJIO?

. B xakue MOMEHTBI BpPEMCHU

(S n3mepsiercs B MeTpax, t — B CEKyHJ1ax.)
Br16epute oauH U3 4 BapMaHTOB OTBETA!
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4()



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 2

=
= 2

BOHpOCI)I K 3K3aMEHY

Yto Takoe nmpousBogHas GyHkimu. KakoB ee reoMeTpuyecKuil CMBICI.

[Tpon3BoiHAs] CYMMBI, IPOU3BECHHSI, YACTHOTO IBYX (DYHKITHIA.

[IponsBoaHas cioxxHol dbynkuun. [Tpumep.

Tabnuia npon3BOIHBIX OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

Uro takoe muddepennman GyHkuun. Popmyna ero BHIYHUCICHUSI.

Tabnuna nuddepeHnrarToB OCHOBHBIX. JIEMEHTAPHBIX (DYHKITUI

Vcnionp3oBanue nuddepenmana B npuOIMKEeHHBIX BeraucaeHusx. [Ipumep.

[TpousBoHbIe U (b epeHIIAIBI BBICIIUX MOPSIKOB.

O |V~ [W[IN|F

HeoOxoauMple M J1OCTaTOYHBIC YCIIOBHS BO3pacTaHusi M yObIBaHHS Tu(QepeHIrpyeMoi
(yHKIHH.

Utro Takoe oHSKcTpeMyMbl (min u max) QyHkiauu. KakoBel HEOOXOIMMBIE YCIOBUA
CYIIECTBOBAHHS IKCTPEMYMa.

11

HOCT&TO“IHHC YCJIOBUC CYIICCTBOBAHUA min ¥ max.

12

Teopembl Posis, Jlarpanska, Komm.

13

[IpaBuia JlonuTans pacKphITHs HEONIPEACICHHOCTEN

14

Dopmyiel Teitnopa u Maxkiopena uist gyHkuuu f(X) ¥ UX UCHOIB30BAHUE JJIS1 BBIYMCICHUN
3HaYCHUH QYHKIMH C 33JaHHON TOYHOCTBIO.

15

[ToHsITHE BHITYKJIOCTH M BOTHYTOCTH rpaduka pyHKINY B TOUKE.

16

Heo0xo1MMBbIe B I0CTaTOYHBIE YCIIOBHSI BBITYKJIOCTH (BOTHYTOCTH) rpaduka GyHKIMU B TOUKE.

17

Touku nepern6a rpaduxa QyHkmu. Y cioBUe CylleCTBOBaHUS TOUEK Meperuoa.

18

\AcuMnToTh rpaduka pynkuuu. Beprukanbasie acuMntoTsl. [Ipumep. HakiioHHBIE aCHMITITOTHI,
Kak ux HaiiTu. [Ipumep.

19

JlaTh onpenesneHue GyHKIMHN BYX, TPEX, N nepeMeHHbIX. [Ipumepsl.

20

Uto Ha3piBalOT 00JacTbl0 OmpeleneHus (YHKIUMM HECKOJIbKHMX MepeMeHHbIX. Kak
reoMEeTPHUECKH MOXKHO MPEICTaBUTh 001acTh onpeaesieH sl PyHKIIUHN IBYX MEPEMEHHBIX.

21

Uro siBisieTcst rpadukoM (QYHKIIMH JBYX MEPEMEHHBIX U KaK €ro IOCTPOUTH.

22

Uto Ha3bpIBaeTCs YaCTHBIM NPHUPAIICHUEM W YaCTHOM NPOU3BOJHON (PYHKIMHM HECKOIbKUX
nepeMeHHbIX. Kak HaxosT yacTHele mpousBoaHble. [Ipumep.

23

UTo Ha3bIBAaIOT MOJHBIM MpPUpAIIEHUEM U MOJHBIM AU(PepeHInanoM QYHKIHMH HECKOJIbKUX
nepeMeHHbIX. DopMysia 17151 BBIYMCIIEHUS MOJTHOTO auddepeHimana.

24

Vcnosib30Banue nosHoro quddepeHnmana s npuoiInKeHHbIX BeluncieHui. [lpumep.

25

YacTHble MPOU3BOIHBIE OT CJI0KHON (YHKIIMHM HECKOJIBKUX ITEPEMEHHBIX.

26

UacTHbIE IMPONU3BOJHBIC OT (byHKI_II/II/I HCCKOJIbKHX ITCPCMCHHBIX, 3aJIaHHOM HESBHO.

27

Yactable npon3BoaHble Beicnx nopsakoB @HII. CMenianHble MPOU3BOIHBIE M MX CBOMCTBO.

28

Jlnddepennunanst Boiciux nopsaxos OHIL.

29

KacarenapHast IIIOCKOCTh U HOpMaJib K TIOBEPXHOCTHU.

30

UTo Ha3bpIBaIOT TOYKOM MakcUMyMa (MUHUMYMa) QyHKIIMK HECKOJIbKUX MEPEMEHHBIX.

31

KaxoBbI HCO6XO,[[I/IMBIC YCJI0BUS CYIICCTBOBAHUS TOYCK MAKCUMYMd U MUHHUMYMa.

32

JlocTaTOuHBIE YCIIOBHS CYLIECTBOBAHNUS MUHUMYMa U MaKCHUMyMa (YHKIIMH JBYX NE€PEMEHHBIX

B CTaHHOHapHOﬁ TOYKCE.




n/n

Bomnpocel Kk 3xk3aMeny

33

YcnoBHbINM dkcTpeMyM. MHoxutenu Jlarpanxka. @ynkuus Jlarpanxa. Kak HaiTH yCIOBHBIN
PDKCTPEMYM.

34

[TepBooOpasHas 1 HeonpeaeneHHbId nHTerpa A Gyakiuuu (x). [Tpumepsr.

35

CpoiicTBa HCONPCACIICHHBIX HHTCIPAJIOB.

36

Ta6J'II/II_[a HEOMPCACIICHHBIX HHTCI'PAJIOB.

37

MuTerpupoBanue 3ameHon nepeMeHHoi. Ilpumep.

38

I/IHTerI/IpOBaHI/Ie 110 4aCTiAM. HpHMep Kaxmne HHTCT'PAJIbl BBIYUCIISIFOTCS 3TUM METOJOM.

39

[Tpocreiime npobu 1,2,3,4-oro Tuna

40

MuTerpupoBanue apobei 1,2,3 tuna.

41

HTerpupoBaHne palMOHANBHBIX (QYHKUIMHA. (MPEICTABICHUM HENPABHJIBHOW JPOOHOA
[pPallMOHAILHON (YHKIIMHM B BHJE CyMMbl MHOTOWICHA M MPABHJIBHOH JPOOHO-PAIOHATIBHOM
(yHKIMY; TeopeMa O MPEACTaBICHHH MPAaBUIBHOW IPOOHO-PALMOHATBHON (YHKIUU B BUJIC
CYMMBI IPOCTEHIINX TpoOeH).

42

HTerpupoBaHre TPUTOHOMETPUYECKUX (DYHKIIUA.

43

M HTerprpoBaHie HPPAMOHAIBHBIX (PYHKITHIA.

44

UTo Ha3bIBAIOT MHTETPAIBHON CyMMOW (yHKIMHU 3aJaHHOW Ha orpe3ke? Kak ee cocTaBUTb.
[ Ipumep.

45

Uto Takoe onpeneseHHbl nHTerpan? Kakos ero reoMeTpuueckuii CMbici?

46

CBoiicTBa OIpCACIICHHOI'O MHTCTpAJIA.

47

[Ipor3BoiHAsl OT ONPEEIEHHOr0 HHTErpaia o BEpXHEMY IIpeJIeny.

48

CBsI3b ONPEACTICHHOTO HHTETPajla ¥ IEPBOOOPA3HOM OT MOIMHTEIPAITBHON (HYHKITHH.

49

CDopMyna HBIOTOH&-.HCI‘/'I6HI/II_I3. AJIs1 BBIYHUCIICHUS OIPCACIICHHOI'0 HMHTCIpalia U YCJIOBHUEC €€
MCITOJIB30BAHHW A

50

3ameHa nepeMeHHoﬁ B OIIPCACIICHHOM HHTCIPaAJIC.

51

I/IHTCFpI/IpOBaHI/IC 110 4aCTsAM B ONPCACIICHHOM MHTErpajic

52

BbruucieHue IUIOIIAAEH MIOCKUX (I)Hryp B IHPAMOYTOJIbHBIX KOOpAHWMHATAaX C TIOMOILBIO
OMMPCACIICHHOI'O MHTCrpaia.

53

BrrunciieHre miomaan CeKTopa B MOJISIPHON CUCTEME KOOPAMHAT

54

BoraucieHue JJIMHBI Ayru KpHBOfI B HpﬂMOYFOJ’ILHOfI CUCTCMC KOOPpAWHAT.

55

Briuncienne o0beMa Tea 1o miomaasM MONepeyHbIX CeUeHUN

56

Briunciienne oobema Tena BpalICHHUs € IOMOMIIBI0 OMMPEACIICHHOI'O HHTCIpaJIa

57

HecoOcTBeHHbIE MHTErpaibl ¢ OeCKOHeUHbIMU Tpeaenamu. Kakue M3 HUX Ha3bIBaloOT
CXOASIIIMMUCS, Kakue pacxoasummucs? Ilpumepsl.

58

HecoGcTBeHHBIE MHTErpasbl OT (QyHKIMH, UMeromeil pa3pbiB 2oro poaa. Kakue uHTerpaisl
HA3bIBAIOTCS CXOSIIMMHUCS, KaKHE PACXOASIIIUMUCS?

59

[Ipu3HAKM CXOIUMOCTH HECOOCTBEHHBIX HHTErPAJIOB € OECKOHEUYHBIMM TpeAeiaMu MU
HEeCOOCTBEHHBIX MHTErpaJioB OT (DYHKIMH, UMEIOIIUX pa3phIBbl 200 poaa

60

bepymuecs 1 Hebepylecs HHTErpabl

7.3.2. Kputepuu u HOPMbI OLEHKH



dopma

NpOBeIeHUsl
Cemectp . Kputepuu u HOpMBI OLEHKHU
NMPOMEKYTOYHOI
arrecTauuu
Crynent nabpan 85 u 6omee
COTJINYHO» 0aJIoB 1O pe3ynbTaTaM OCBOCHUS
Kypca
Crynent Habpan ot 70 mo 84
«XOPOIIIOH 0aJIoB 10 pe3yyIbTaTaM OCBOCHUS
DK3aMeH (1o
Kypca
2 HaKOIUTEILHOMY
. Crynent Habpan ot 55 10 69
pPEUTHHTY)

«YAOBJIETBOPUTECIBHO»

0aJIoB 10 pe3yJIbTaTaM OCBOCHUS
Kypca

«HEYJIOBJIETBOPUTEIILHO

Crynent HaOpan meHee 55
0aJIoOB 10 pe3yIbTaTaM OCBOCHUS

Kypca




8.1. O0s3aTe1bHAS JIUTEpPaTypa

8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHe T CIHIIHHbI

Ne
/o

ABTOpLI, COCTaBUTEC/IN

3arsiiaBue (3aroJji0BoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeTou4YecKoe nocooue,
NPAKTHKYM, JP.)

Ton m3panus

Koau4yecTBO B
HAYYHOM
oudamoreke /
HaunmenoBanne 96C

lwumaues B.C.

Bricmras matemaTuka : yueonuk / B.C.
IlInnages. — Mocksa : UTHOPA-M, 2019.
— 479 ¢. — (Briciiee oOpa3zoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
aneKkTpoHHbIN. - URL:
https://new.znanium.com/catalog/product/99
0716

VueOHuk

2019

OBC
«ZNANIUM.COM»

PxeBckuii C.B.

Bricimias matemaruka : yueOnuk / C.B.
PxeBckuii. - Mocksa : Ungpa-M ;
Znanium.com, 2018. - 814 c. - (Bsiciee
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexktponHsii. - URL:
https://new.znanium.com/document?id=337
456

YyeOHUuK

2018

ObC
«ZNANIUM.COM»

Haaunos IO.M. ,
XKypbenko JL.H. ,
HukonoBa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I".A. .

Maremaruka : yue6. mocooue /

KO.M. JTanunos, JI.H. Xyp6enko,

I'.A. Huxonosa, H.B. Hukonoga, C.H.
Hypuesa ; non pea. JI.H. XKyp6enko,

I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoOe 1mocodue

2019

9BC
«ZNANIUM.COM»

Hertsapesa O.M.,
Kypbenko JL.H.,

MaremMaTrKa B TpUMeEpax | 3a1adax : yuco.
nocobue / O.M. [lertsapesa, JI.H.

YyebHOEe 11ocodue

2019

9BC
«ZNANIUM.COM»




Tun (yueOHUK, ydeOHOE

KoauuecTBo B

Ne nocodoue, yueoHo- HAY4YHOM
ABTOpPBI, COCTABUTEH 3aryiaBue (3aroJioBoK) Tox m3panusa
n/n MEeTOJAHYECKOEe mMocooue, oudamoreke /
NPAKTHKYM, JP.) HaumenoBanune I6C
HukonoBa I'.A., XKypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Briciuee
oOpa3zoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHbIN. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTeIbHAS JIUTEPATypa
Tun (yueOHUK, ydeOHOE Ko.lmqecnio B
HAY4HOI
Ne nocooue, yueOHo-
w/n ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) MeTOIecKoe HocoHe, I'oa u3nanus ondauoTexe /
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | Kysneuos JLA. COopHHMK 3a/1aHM 1O BBICIIEH MaTeMaTHKe. VYuyebHoe nocobue 2015 9bC
Tunossle pacueTsl : yueOHoe nocodue / «JIaHb»
JI.A. Ky3neuoB. — 13-e u3zn., ctep. —
Cankrt-IletepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcrt :
ANEKTPOHHBIN // DIEKTPOHHO-O0MOIMOTEYHAS
cuctema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTENIeH
2 | @umunosa E.E. | Marematuka: Yueonoe nmocooue / E.E. VYuebHoe mocobue 2015 9BC
Cepreena /1.B., ®ununosa, /[.B. Cepreesa, “ZNANIUM.COM»»
Cno6oxckas 1.H. M1.H.Cnoboxackas - Boxorma: BUITD ®CHUH
Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekcr : anexTpoHHbId. - URL:




Tun (yueOHuK, yueoHOe

KoaunuecTBo B

Ne nocooue, yueOHo- Hay-nou
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) I'ox u3nanus ondauoTexe /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HanmeHnoBanme
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. ., Beiciias matemaruka. HYacts 1 : yuebHoe VYuyebHoe nocobue 2016 9BbC

EpmakoBal'. M.,
Muxanea M. M. [u ap.].

nocobue / B. U. Benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii heaepanbHbIid
yausepcutet, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
ANEKTPOHHBIN // DIEKTPOHHO-OMOINOTeYHAS
cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JIOCTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTeNe

«IPRbooks»




8.3. Ilepeuenb mpogecCHOHAJIBLHBIX 0a3 JTAHHBIX U HWH(POPMAIMOHHBIX CHPABOYHBIX
cUcTeM

- Web of Science [Dnekrponnsiii pecype] : MyabTHIUCHMILIMHApHAS pedepaTuBHas Oasza
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum noctyna : apps.webofknowledge.com.
— 3ari. ¢ 3Kkpasa. — f3. pyc., aHrIL.

- Scopus [Dnekrponnbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — PexxuMm focTyria : scopus.com. — 3aril. ¢ 3KpaHa. — SI3. pyc., aHriI.

- Elibrary [DnextponHsiii pecypc] : Hay4dHas 3neKTpoHHast oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — fI3. pyc., aHIIL.

- Springer Link [Dnektponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — PexxuMm gocryma : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

- Science Direct [DnexkTpoHHbBI pecypc] : KOJUICKIHS 3JICKTPOHHBIX KHUT HM3aTCIILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxum moctyma : sciencedirect.com. — 3ari. ¢ sKpaHa. —
S13. aHru.

- NEICON [DnekTponHBIi pecypc] : 35eKTpoHHas HH(OPMAITUS : apXUB HAYYHBIX KYyPHAJIOB.
— Mocksa : HOMKOH, 2002— . — Pexxum toctyna : neicon.ru/resources/archive. — 3ari. ¢ skpana. —
S13. pyc., anru.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

0 PexBu3uthbl 10rosopa

N HanmenoBanne I1O A . P

n/n (nata, HoMep, CPOK JAelCTBHS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanne MaTepuaJbLHO-TEXHUYECKOIi 0a3bl, HEOOXOAMMOM /Il OCyIIeCTBJIEHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /JIsl IPOBe/ICHUs

N/ | NMPaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NMOMELIECHU VISl CAMOCTOATEIbLHOMN

padoThl o0y4yaomuxcs (HoMep ayAuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYA0BAHMA

AynauTtopus BeOKOH(pEPEHIIHiA. DKpaH TEJICBU3UOHHBI, IIAPMBI,
YyeOHast ayAUTOpHs IJIs POBEACHUS 3aHATHH | TIPOKEKTOP Ha LITaTUBE. CTOJ
JIEKIIMOHHOTO THUIA. YueOHasi ayJuTopus ISl | IPENoIaBaTeIbCKUM, CTYJIbS
MPOBEACHUS 3aHATUNA CEMUHAPCKOTO THIA. | IPENoJaBaTeIbCKUE. , TpancnapaHt-

VYyebnass  ayautopusi Ui KypCOBOTO | IEPETSHKKA, CACTEMHBIN OJIOK.
1 | mpoektupoBaHusi (BBITIOJHEHHUS KYpPCOBBIX
pabot). YueOHast ayquTopus IJis TPOBEACHUS
TPYIIIOBBIX u WHJMBHIyalbHBIX
KOHCyJbTalui  YueOHas ayauToOpust Jyist
MPOBEACHUS 3aHATUN TEKYIIETO KOHTPOJS U
npomexyTounoi arrecrarmu. (YJIK-807).

[Tomemenue st caMOCTOSATENbHONH paboThl | CTONBI yYeHUYECKHE, CTYIIbS YYCHHYECKHE,
cryaentos (I'-401). ITK ¢ BbIx0/10M B ceTh MHTEpHET
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