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COI''TACOBAHO

3aBenyronuii kageapoit
TerutorazocHaGxeHue, BEHTUIIALMS, BOJOCHA0KEHHE M BOJIOOTBEICHUE

« _» 20 T M.H. Kyuepenko

(noonucw) (HA.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadgenpsl  "Beiciias MmaTemMaTnka U MaTeMaTH4YeCKOe MOJIeTupoBaHue”

(mpoTokoi 3acemaanusi Ne 7 ot «22» despans 2016 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJIHUTEIBHO B MPAKTUYECKOM W UCCIIE0BATEIbCKOM padore;
dbopMUPOBaHHE MAaTEMaTHYECKOTO, JIOTUYECKOTO W aNTOPUTMHYECKOTO  MBINUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIUTIIMHBL W TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUILIMHA:
"Beicmast maremarnka 1".

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuiectByromiee: "Boiciias marematuka 3", "®Ousuka", "Mexanuka'.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

(Ko 1 HAMMEHOBAHUE)

(K01 1 HAMMEHOBAHUE)

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHHUA Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust

OIIK-1. Cniocoben
peuiaTth 3a1a4u
npo¢ecCuOHAITBHON
NesITeIbHOCTH Ha OCHOBE
WCIIOJIb30BAHUS
TEOPETUYECKHUX U
IMPAKTUYCCKHUX OCHOB
€CTECTBEHHBIX U
TEXHUYCCKNX HAYK, a
TaK)Xe MaTeMaTHYeCKOTo
amrmapara

OIIK-1.6 Pewienue
HWHXCHCPHBIX 3a1a4 C
MOMOIILI0 MATEMATUIECKOTO
anmapara BeKTOpHOU
anreOpbl, aHATUTHUECKOM
T€OMETPUHU U
MaTeMAaTHYECKOTO aHATH3a

3HaTh: OCHOBHBIE MOHATHUS JINHEHHOU
Y BEKTOPHOI anreopsl,
AQHATUTHYECKOW T€OMETPHH, METOJIBI
MaTeMaTHYeCKOro aHaJIn3a U
MO/ICIIUPOBAHUS, HEOOXOIUMBIE JIJIS
UeHTUPUKAINU, GOPMYJIHPOBAHUS
Y pemIeHus mpoQeccuoHaIbHBIX
3aJa4 MPOMBIIIJIEHHOTO U
IpakTAHCKOTO CTPOUTENIbCTBA

YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTh
TEXHUYECKUX U TEXHOJIOTUYECKUX
pobJieM U mpoeCcCHOHATTBHBIX
3a/1a4, IPUBJIEKATh JUIsl UX PELICHUS
COOTBETCTBYIOIIMA MAaTEMATHYECKUAMN
anmnapaT IpOMBIIUIEHHOTO U
TPKIAHCKOTO CTPOUTEIIHCTBA

Brnanets: HaBbIKAMU UCTIONE30BAHUS
OCHOBHBIX 3aKOHOB ¥ METOJIOB
BBICIIIEH MAaTEeMaTHKH,
MaTeMaTHIeCKOTO MOJICITUPOBAHUS
TUTSL UASHTU(UKAIINY,
(hopmMynupOBaHUS U PEIICHUS
npodeccnoHaNbHBIX 33724
MTPOMBIIIIJICHHOTO U TPaXKIaHCKOTO
CTPOUTENHCTBA




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(ko1 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

OIIK-1.7 Pemenne
YpaBHEHUH, ONUCHIBAOIINX
OCHOBHBIC (pr3UUECKHE
MPOLECCHI, C TPUMEHEHUEM
METOJIOB JJUHEHHON
anreOpsl U
MaTeMaTHYECKOTO aHaJIn3a

3HaTh: OCHOBHbIC YpaBHEHHUS,
OTMCHIBAIOIIIE OCHOBHBIC
(bu3nuecKre mpoIecchl, C
IIPUMEHEHHUEM METOOB JINHEUHOU
anredpbl 1 MaTEMaTHYECKOTO
aHa/mM3a, He0OXOdUMBIE IS
uaeHTUUKAIUU, GOPMYITUPOBAHUS
U perieHus NpoQeccuoHaNbHbIX
3a/1a4 MPOMBIILICHHOTO U
I'PakJAHCKOT'O CTPOUTEIIbCTBA

YMeTb: NPUMEHSTh METO/IbI
JMHEWHOW anreOpsl 1
MaTEeMaTU4eCKOr0 aHaIn3a MpH
peLIeHNH ypaBHEHUH, OMTUCHIBAIOIINX
OCHOBHBIE (PM3MYECKHE TTPOLECCHI

BJIaI[eTI)I HaBBIKaMH HCIIOJIB30BaHU
3JIEMEHTOB JINHEIHOH anredpsl u
MaTeMaTUYECKOT0 aHaJIu3a U
peLIeHUH ypaBHEHUH, ONMChIBAIOILUX
OCHOBHbIE (PU3UUECKHE NTPOLIECCHI

OIIK-1.8 ObpaboTka
pacUeTHBIX U
OKCIICPUMCHTAJIBHBIX
JTAaHHBIX BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU
METOJIaMHU

3HaTh: OCHOBHBIE CLIOCOOBI
MHTEPIIPETALMU [TOJTY4YEHHBIX
pE3yJIBTaTOB; OCHOBHBIE
MaTeMaTHYeCKUEe MOJIETH MPUHATHUS
pELICHNI; MaTeMaTUYECKUE METOBI
U TIpUeMbl 00pabOTKH
KOJINYECTBEHHON MH(DOpMaIIK

YMeTb: 00pabaTeiBaTh U
UHTEPIPETUPOBATH MMOTYICHHbBIE
Pe3yIbTATHI C UCIIOJIb30BAaHHEM
BEPOSATHOCTHO-CTATUCTUYECKIX
METOIOB

BJ'Ia,Z[eTBZ MaTEMAaTHYCCKHUMH U
KOJINYCCTBCHHBIMU METOJaMH
peIICHNA THUIIOBBIX 3a/1a4

OIIK-1.9 Pemenue
HWHXEHEePHO-
TCOMETPHUYECKUX 3a71a4
rpaduyeckuMu crnocodbamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
MHXEHEPHO-TEOMETPUUECKHX 3a]a4
rpadguyeckuMu cnocodbamu

VYMeTh: IMPUMCEHATHE MCTOABI PECIICHUA
WH)XEHEPHO-TEOMETPUUECKUX 3a/1a4
rpaduyeckuMu cnocobamu

BiianeTs: HaBbIKaMU UCIIOJIB30BAHUS
rpaguIecKux COCOOOB peIIeHUS
WH)XEHEPHO-TEOMETPUUECKUX 3a7a4







4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

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

(yHKIIUN OHON

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIsA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Jlex 3 [Ipumenenue nuddepennmana k 2 2 -
Jluddepenunanbuble npuOMMKEHHBIM BhlUMcieHusAM. [IpaBuna
VICUHCIICHUS JlonuTans.
(byHKINN OHOH
repeMeHHON
Monyib 5. Ip 3 Brrauciienue GpyHKIUi ¢ TOMOIIBIO 2 2 -
JluddepeHnmranbHbIe nuddepennran. Berauciienue npeaenos,
VICUHCIICHUS UCTIONB3Ys mpaBwmiia Jlomurans.
(b YHKIIUN OHON
[IEPEMEHHOMN
Monys 5. Jlek 4 HccnenoBanue QyHKIMA IPU TOMOIIN 2 2 -
JlndpdepeHnnaabHbIe IIPOU3BOJHOM.
VICUHCIICHUS
(yHKIIUN OHON
[EepEMEHHOMN
Monynb 5. IIp 4 KonTponbnas padota 1 no teme 2 2 25 - KonTpomasHas pabora 1
JlnddepenunanbHble "IuddepeHnnanbHbIe HCUUCTIEHUS 10 TeEMeE
VICUUCIICHUS (GyHKIIMM OHON epeMeHHOM" " TuddepenumanbHble
(byHKINN OHOMN MCUUCIIEHUS QYHKIIUN
[EPEMEHHOMN OJIHOM IEpEMEHHOM"
Momyns 6. Jlex 5 [Tonsitue ®HII. YacTHble Npon3BOAHBIE 2 2 -
DyHKIUU U u¢depeHranbl NepBoro nopsaKa
HECKOJBKUX
MepEeMEHHbIX
Monys 6. Cp OYHKIMH HECKOJIBKUX NTEPEMEHHBIX. 2 28 -
DyHKIUU [TpousBonHbie U tuddepeHra.
HECKOJBKUX [TpuGnmKEHHBIC BEIYUCIICHUS.

MEPCMCHHBIX

KacarenpHas u HOpMaJlb.




DopMBbI TEKYLLET0

WHTETpall.

HHTerpupoBaHue 1o 4acTsam

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




DopMBbI TEKYLLET0

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

WHTETpall.

byHKIMMA




DopMBbI TEKYLLET0

MHTCTpal

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Moayas (pa3aes) | y4eOHOM . CemecTtp banasl | UHTEpaKkTHUB, 4.
DaGOTHI (yueoHoOii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Mopyisb 7. Jlek 12 MeTo/1bl UHTErPUPOBAHUS 2 2 -
Heonpenenenuslit
WHTETpaJl.
Monyns 7. Ip 12 KoHTposnbHas padora 3 1o Teme 2 2 25 - KontposbHas padorta 3
Heonpenenenubiin "Heonpenenénnslii naterpan” 10 TEME
WHTETpall. "HeonpenenéHunpiit
Monys 8. Jlek 13 [TonsiTHE OMpENeICHHOTO HHTETpaJa. 2 2 -
OrnpeneneHHbIi ®opmyna Herotona-JleiOHuIa.
MHTErpal HuTerpupoBanue noCTaHOBKOM,
UHTETPUPOBAHKE MO YaCTSIM
Monys 8. Cp Brruucnenue onpeaeneHHbIX 2 28 -
OnpeneneHHbli WHTErpajioB. MeTO1bl UHTETPUPOBAHUS
MHTErpal
Monyns 8. IIp 13 Brruncnenue onpeneneHHbIX 2 2 -
OnpeneneHHblit WHTErpajioB. MeTo1 3aMeHbI TEPEMEHHON
MHTErpat ¥ METOJ] HHTETPUPOBAHHUS T10 YACTSIM B
OTIpeNIeIICHHOM WHTETpaje
Momyns 8. Jlex 14 I'eomeTprueckue NpuIoKeHus 2 2 -
OnpeneneHHbIH onpeAenéHHOr0 UHTErpaia
MHTETpal
Monyis 8. IIp 14 Brruucnenue miomaau KpuBOJIHMHEHHOM 2 2 -
OnpeneneHHbIH Tpamnenuu, o0bema Teja BpalieHus ¢
MHTETpal MIOMOIIIBIO OTIPEIEIIEHHOTO MHTErpaia
Monyns 8. Jlex 15 Ou3nvYecKue NPUIOKEHHS 2 2 -
OmnpeeneHHbIH OTIpeNIeIEHHOTO NHTErpaa




DopMBbI TEKYLLET0

Cxema pacyeTra UTOroBOro 6ajjia
(CymMa GayutoB 1o BceM yueOHBIM MEPOTIPHUSATHSM, TPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl UTOTOBOTO TECTUPOBAHUS ), pa3eaéHHas Ha 2.

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

Monyns 8. Jlex 16 Hecob6cTBeHHBIE HHTETPAITBI 2 2 -
OnpeieneHHbIN
WHTETpaI
Monyis 8. IIp 16 UccnepoBanue Ha CXOAUMOCTD 2 2 -
OrnpeneneHHbIin HecoOcTBeHHBIX nHTerpaioB | u |l pona.
MHTETpaT
Monyns 8. Jlex 17 Hrorosoe nosropeHue 2 2 -
OrnpeneneHHbIin
MHTETpaT
Momyns 8. Ip 17 KonTponbnas padota 4 no teme 2 2 25 - KonTponbnas pabora 4
OrnpeneneHHbIi "OnpeneneHHbli HHTErpal” o Teme "OnpeneneHHbli
MHTErpal uHTEerpan”

Tecr Hrorosoe TectupoBanue uepe3 LT 2 2 100 - TectupoBanue

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

HAKONUTEIILHOMY PEUTHHTY)
Hroro:; 180 100



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumuinae "Briciias maremMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IEJSX €r0 MaKCHMAIBHOTO YCBOCHHSI, COIMPOBOMXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

OCHOBY TEOpPETMUYECKOr0 OOYyUEHHUsS CTYAEHTOB COCTaBISIOT JIEKLHMU, B XOA€ KOTOPOH
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETUYECKHE M MPAKTUYECKHE MPOOIeMbl, 1aéT PEKOMEHAALUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3yyaeMol nucuumiinHbel "Beiciias matemaruka 2", JKenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
1oJisl, Ha KOTOPBIX JeNaTh IMOMETKH, MNOJYEPKUBAIOIINME OCOOYI0 Ba)XXHOCTh TE€X WM HHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHass paboTa CTYJEHTOB SIBJISI€TCS Ba)KHBIM BMJIOM Y4€OHOW AESITEIbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMs [0 33aJaHUI0O U IpH
METOAMYECKOM PYKOBOJCTBE IIPENOIaBaTelsl, HO 0€3 €ro HeNOCPEICTBEHHOIO Y4acTHs.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABIEHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM ydeOHOM
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUThb KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudecknx 3aHATHAX CTYIEHTHI PEIIAIOT 3a/1a4y I10J] PyKOBOJICTBOM IIPEIOJaBATEIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHbl M3YYEHHIO HanOojee BaKHBIX U CIOXKHBIX TeM Yy4yeOHOU
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HYKHO OOOCHOBATh Ka)/Abl OTalm pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJIOKEHUIM U3y4aeMOoro Kypca. ECiii CTyIeHT BUAUT HECKOJIBKO ITyTEH PEILLEHHS,
TO OH JIOJDKEH CPaBHUTh WX M BbIOpaTh caMblii palMOHAJIbHBIN. Pemienue 3agau ¥ mpumepoB
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10yueHHBIN OTBET clieAyeT MpOBEpSATh CLIOCO0aMH,
BBITCKAIOIIMMU M3 CyIIEeCTBa JaHHOM 3anaudd. PemieHue 3amay OmpenenéHHOro THUIA HYKHO
MPOJOJKATH 10 MPUOOPETEHNUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWW U YMEHUM CTyJEeHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U I'aJKETOB.

[Ipy moaroroBke K MTOrOBOMY TECTHPOBAHHIO CTYAEHT JOJDKEH ITOBTOPHO H3Y4YUTh
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYKO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEUIEHUS OCHOBHBIX 3aJa4, PEIIEHHBIX CAaMOCTOSATEIIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BBIHECEHHBIEC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KonrtponbHas padota 1 mo teme
2 OIlK-1 "luddepeHnnanbHbIC UCUUCTCHUS
(GYHKIMM OHOM IepeMeHHON "
Kontposnbnas padota 2 o teme
2 OIK-1 . P P .
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
Kontposnbnas padota 3 o teme
2 OHK']. " p p (Y3 1}
Heonpenenennsiii uuTerpa.
KonTponbHast padota 4 o teme "
2 OHK']. p . p (V) n
OmnpenenéHHbIi HHTErpa
2 OIIK-1 Bomnpocs! k 3auéty NeNe 1-50
2 OIIK-1 Urorosoe Tectupoanue uepes [T

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KourpoasHas paoora 1 mo reme ''Inddepenuuaiabupie ncuucjieHus GpyHKuun

O/IHOH NepeMeHHOi""
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
Haiitu nepByto npou3BOJHYIO OT CAEAYIOIUX (PYHKIIMMA:

)y=

2x 1+ x+ x2
2 + 2;
1-x° 1-x+X

2) y = x%sin X + 2x-€0s? X — 2sin X;

3) y = sin 2x- ctgg - COSX;

4)y=

1

arctg?/x ’

5)y =3x%-Inx — x3;
6)y = (" + 2x +2)”- e,
7)y = (cos x)*"*,

8)y=
9) {x:tg t;

(ln X)X2+1 .

2

y=Cos“t.

10) x —

y = arcsin x — arcsin y;

Bapmuanr 2
HaiiTi nepByto Npon3BOAHYIO OT CAEAYIOUINX (QYHKIU:

1) y=
2) y=

VX+IX+3x
4

3+4cosx




tgx .

3)y=W,

1-x°
4) y= ;
arccosx
5)y =log% x4

6) y :1_esin23x X
7) y=(sin x)***;
8) y=(1+x)"™
X =arcsint;
9) ;
y =+1-t?;

10) x2 —xy+y*=1.

Bapuanr 3
HaiiTi nepByro MpOU3BOAHYIO OT CIEAYIOIINX (OYHKITHIA:

_ 42
1) y:%—xg—x\/l+x;

2) y:%sin3\/_—§\/sin5x;
3) y = sin(cos?(tg x3));

4) y= Jl—arcsin% ;

5

X

5 v=In ;

)y x> +2
3X'X3

6) y= :

)Y X+1

7) y=(In x)xs;

8) y=(ctg x)™"* ; u

9) {x =ctg(2e'}
y=Intge'. ’

10) cos(xy) = ay;

Bapuanr 4
Haiitu nepByto Npou3BOAHYIO OT CIAEAYIOIUX (DYHKITHIA:
1) y= X+l +¥3+x%;
2+ X
2) y = (3 - 2sin x)*;
tgx—ctgx .
) y="r——=;
SR
4) y=arcsin®v1-x*;

5) y = In sin?(3+x);
5

6)y=5In5- > :
)Y c

7) y:(l +X2)arccos x;
8) y=(1+x) %,




x=In (1+t2) _
y=t—arctgt.’
10) X2In(y?>+1)=y; 1) 2y =—1+x%y?

9)

Kpartkoe onucanue ¥ perjiaMeHT BBINOJTHEHHUS
KontponbHast pabora 1 BBINONHSAETCS CTyJEHTaMH Ha NPAKTHYECKOM 3aHATHM 4, Ha
BBINOJIHEHHE pabOThl OTBOAMUTCA 2 yaca. [Ipu BHIOTHEHUN KOHTPOJIBLHOU pabOTHI CTYACHTHI MOTYT
I0JIb30BAaThCs OYMaKHBIMU HOCUTENSIMU HMH(pOpManMM (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATUH, CHPAaBOYHBIMH MaTepUalaMH, YYEeOHHKaMH, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3arpenieHo noib30BaThCsl MOOUIBHBIMU YCTPOHCTBAMHU U Ta’KETaMHU.

Kpurepun oueHku:

Kontponsnas padora cogepxut 10 3ananmii, kaxmoe 3ajanue oueHuBaercs B 2,5 6ana.
2,5 Oasuta BBICTaBIISIETCS CTYIEHTY, €CJIM 3a/lJaHHE BBIIOJIHEHO B IIOJHOM 00bEME;

2 Gajuta BBICTABIISACTCS CTYJICHTY, €CIIH 33JJaHHE BBIIOJIHEHO B 00BbEMe oT 80 % u BhIIIE;
1,5 Ganna BbICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BBIMOIHEHO B 00BbEMe 0T 60 % 110 79 %
1 Gast BBICTABIISIETCS CTYICHTY, €CJIH 33/IaHUe BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %
0,5 Gayia BbICTABISIETCS CTYACHTY, €CIIH 3a/laHie BhINOIHEHO B 00bEMe oT 20 % 110 39 %
0 GayTOB BBICTABIISETCS CTY/ICHTY, €CIIH 3a/IaHNE BHIMOJTHEHO B 00bEMe Meree 19 %.

7.2.2. KonTpoJabHas padora 2 no reme ""OVHKINH HECKOJbLKHX NNepeMEHHBIX "
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHUl

Bapuanr 1
1.Haiitu % st QYHKIHIL: Z = /2%y +Y° +5
X

2.Haiitu % Ut QYHKIUN: Z =Cos’ (X2 + y2)

3

8);2 st pyHKIMA Z =1In (3y2 + ZX).

3. Hatitn

4. Hatitn Z—Z u 2—2 s pyHKUIMU arcsin xyz +2x—3y+4z=0.
X y

2

dz 2 .
— g pyHKuun Z = e* ™" e x=sin, y=C0s?t.

5. Haiitn
dt

dz dz [ _X
6. Haiitu — u — i QyHKIUK Z=u3V2+u2V3,rz[e U=4Xy V=—,
dx = dy y
7. BelunciuTh npuOIMAKEHHO ¢ HOMOLIBIO audepenIuana BpIpakeHue +/8,94 - (1,02)%*.

8. Hamucate ypaBHeHHME KacaTelbHOM IUJIOCKOCTH W HOpPMald K [OBEPXHOCTHU
2 2 2

X—+y—+z—:13Tque MO(O;O;3).
4 4 9
9. HaiiTu 3kcTpeMyMbl QYHKIIUN Z :%XS +%y2 —4x+y.

y
10. Haiitn % Ut QYHKIUNA: Z = Xe*
X

Bapmuanr 2



1.Haittn % st yHKIHE: Z =+/3X°y +y+1
X

2 Haittu % nns gysknmii: z = Sin® (X2 + y2)

3
it GpyHkmmun Z =In (5X + yz).

3. Haiitn >
Y OX

4. Haiitn Z—Z u 2—2 st GYHKIME arccosxyz—2x° +2y—3z°=0.
X y

2 2 .
5. Haiitm & wist pyskman 2 = IN(X® + YY) | rre x=sin%t, y=cos?t.

dt
d dz
6. Haiitu d—)z( u @y 171 GyHKIMU z=u?v?+u? e U=InX, v=In(2x+3y).

7. BBIYHMCIHTD IPUGIIKEHHO ¢ IOMOLIBI0 i eperinaa Bppaxenne 4,04 - (101

8. Hamucate ypaBHEHHME KacaTe€JIbHOM IUIOCKOCTH W HOpPMald K IOBEPXHOCTHU
2 2 2

X_+y_+z—=1 B TOYKE MO(O; 0; 2).
9 9 4

9. Haiiti skcTpeMyMsl GyHKIHH Z = X° +12y? —12Xx—48y +64.

y

10. Haiitu % it QyHKUMNA: Z = Xe*
X

Bapuant 3
1.Haittu % Ut yHKUIMN: Z = 1/4xy2 —X+2
X

2.Haiitu % nnst pynkumii: z = Cos? X
oy 2y

x/;+2y

3
3. Hatitn U KU Z=¢€
Syoxe L OyE

4. Haiitn 2—2 " S—Z ans pynkuun z° +2y? —3x—arctgxyz=0.
X y

5. Haittm Z—i wist pyrkman z =YX +y? | rae x=sin’t, y=cost.
d dz
6. Haiith — 1 — st pyHKIMNA  Z —u?v +u VZ,I‘I[e u=tgx K v=ctgxy .

dx  dy

7. BeIUuCIUTh IPUOIMIKEHHO C MOMOIIBI0 T depeHIraia BEIpaKeHue /3,98 -(1,03)398.

8. Hamucate ypaBHeHHME KacaTelbHOM IUJIOCKOCTH W HOpPMald K IOBEPXHOCTU
2 2 2

XY 1% 1 srouke M,(0;3;0).
4 9 4

9. Haiiti skcTpeMymsl GyHKInn Z = 2X° +3y* —6X+12y+52.

2  x+y?

10. Haiitu % it QyHKIUH: Z=X"€
X

Bapmuanr 4

1.Haiitu % st GyHKumin: Z =/5x*y° +y—8
X



2.Haiitn % nns pynkiumii: z = Cos? Y

2X

3

3. Haittu TSt KIUU Z = eVy3x

4. Haiitn Z—Z u S—Z nns Gynkmuu arcctgxyz—3x* —y? +2z=0.
X 0y

5. Haiitu g—i st ynkmun 2 =sin(x® + y?), rae x=sin’t, y=cost.

. dz dz 2 2 XY X2
6. Haiitu ol d_y s pyEkmuun Z =UV +U V° rge U=€"7  Vv=¢g

4,01
(192)% +(3,08)?

8. Hammcarts YpaBHCHHC KacaTeJIbHOM IUIOCKOCTH U HOpMaJIM K IIOBCPXHOCTHU
2 2 2

7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHIiiana BpIpaxeHue

X—+y—+z— =1 B TOUKeE MO(O; 2; 0).
9 4 4
. 2 1 3 67
9. Haiitu aKkcTpeMyMbl PYHKIMH Z =-2X° + =y +12Xx -4y — 3
10. Haiitu % st pyHKUMA: Z = (X2 + yz)ln(x2 + yz)
X

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUSA
KonTponbHast pabota 2 BBINOJHAETCS CTYACHTaMHU Ha INPAKTUYECKOM 3aHATUU [, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
M0JIb30BAThC OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIUH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMM MaTepUalaMH, YYeOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaI)KeTaMHU.

Kpurtepuu oneHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxoe 3a1aHue OlleHUBaeTcs B 2,5 6amna.
2,5 Oaruta BBICTABIISIETCS] CTYICHTY, €CJIH 3a/IJaHHE BHIIOJIHEHO B TTOJTHOM 00bEME;

2 Gajula BBICTABIISETCS CTYJIEHTY, €CIIM 33JJaHHE BBINMOJHEHO B 00bEMe oT 80 % u BhILIIE;
1,5 Ganna BeICTaBIISIETCS CTYJICHTY, €CITU 3aJlaHKe BBITIOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHe BBINOJIHEHO B 00BEMe 0T 40 % 1o 59 %
0,5 Gayia BBICTaBISIETCS CTYICHTY, €CJIH 3aJaHue BRIMOIHEHO B 00bEMe oT 20 % 10 39 %
0 Gas10B BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KouTpoJbHasi padora 3 no Teme '"HeonpeneneHnblii mHTErpat’
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsbl 3a1aHU

Bapmuanr 1
Haiitn HeonpeneeHHbIE UHTETPaIbl

1. j(l—Zx)de

5 xadx
e



3. .[\/cosx sin xdx

In? x

dx
> J.2x+3

Bapuanr 2
HaiiTi HeonpeeneHHbIE HHTErpaibl

1. j(3x+5)2dx
2. Ixi/l—x“dx
3. _[sinx%/cosZde

" jarctg xd
1+ x?

dx
5'I3x—1

Bapuant 3
Haiitn HeonpeaeeHHbIE MHTETPalbl
J- cosxax

3/sin x
. j@dx

dx
3'J.Zx—l

2
Ixe”xdx
: jxsin(sz +ﬂjdx
3

Bapmuanr 4
Haiitn HeomnpeaeleHHbIE UHTETPaIbl

1. [(2x-5)"dx

5 J- X dx
Y2-3x2
sin x dx
3.
'[\/cos

J' arcsin’® X

N

dx
5'-|.3—4x

Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS
KontponbHast pabota 3 BBINOJHIETCS CTYACHTAMH Ha NPAKTUYECKOM 3aHATHH 12, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT

N

o &




N0JIb30BaThCsl OyMa)KHBIMM HOCHTEIISIMH WH(pOpMauy (KOHCIIEKTaMH JIGKIUH MW TPAKTHYECKUX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kputepun omneHku:

KoHTposibHast paboTa coaepXuT 5 3aanuii, KayKI0€ 3aJaHNE OLICHUBACTCS B 5 0aIIOB.
2,5 Oaruta BBICTABIISIETCS CTYICHTY, €CJIH 3a/JaHHE BHIMIOJIHEHO B MOJHOM 00bEME;

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIM 3aJJaHue BBITTOJIHEHO B 00bEMe 0T 80 % 1 BhIIIIE;
1,5 6ania BeICTaBIACTCS CTYIIEHTY, €CIIH 33JJaHHUE BBINOJIHEHO B 00bEMe oT 60 % 10 79 %
1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHuE BBIIOJHEHO B 00bEMe oT 40 % 10 59 %
0,5 6amta BeICTaBIICTCS CTYJCHTY, €CITU 3aJJaHKe BBITIOIHEHO B 00bEéMe oT 20 % 10 39 %
(0 6ayI0B BBICTABIIICTCS CTYJEHTY, €CIIU 3aJIaHUE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJuabnHas padora 4 no reme ""OnpenejeHHblii nHTerpaa’
(HaumeHOBaHUE OYEHOYHO20 Cpedcmsa)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1

1. BeruncnuTh miomaas GUrypsl, orpaHu4eHHoON rpadukaMu GQyHKIUN Y =~/ X—2 , x=6.

2. Boraucnuthb JIuHYy 1yrd KpuBoi r=3sing, 0<¢o<a/3.

3. Berancants 006EM Tena, 00pa30BaHHOTO BpalieHHeM (PUTYpBI, OTpaHUYeHHON rpadukaMu
bynkmii y=3sinX, y=sin X Bokpyr ocu OX.

4. HailTu CTaTUCTUYECKMM MOMEHT OJHOPOAHOW MIacTUHKU (p=1), orpaHu4eHHON

X = 3cost
rpaduxamMu QyHKIMMA y = 2sint’ y=0 otHOCHUTENBHO Ocu OX.

5. Uemy paBeH MyTb, NPOHAECHHBIH TOYKOW, JIBUXKYIIEHCS MNPSMOJIMHEHHO CO CKOPOCTBIO
V(t)= V1+2t (m/c), 3a mepBbIe 5 ceKyHI.

Bapmuanr 2
x =~/2 cost, y=2
y=2/2sint(y>2)

1. Beruucnuts mionaab GUrypsl, orpaHuueHHON rpadukamMu pyHKInN
2. BeraucnuTh AUHY OyTH KpUBO# r=2C0S@, 0<@p<4.
3. Berancnants 006€M Tena, 00pa30BaHHOTO BpalieHHeM (PUTYpBI, OTpaHUYeHHOW TpadukaMu

GyHKLUH Y=COS X, Y=C0S X BOKpyr ocu OX.
4. Haiitu cTaTUCTHMYECKUH MOMEHT OJHOPOJHOW MIacTUHKU (p=1), orpaHu4eHHON
rpadukamu Gyakuuid y=In X, y=2In X otHOCHTENBEHO OCH OX

5. Teno ABMXeTCs MPSAMOJIMHENHO CO CKOPOCTHIO V(t)=te*3t m/c. Hailtu myTh, IpoiiAeHHBII
TEJIOM 32 IIEPBBIEC 3 CEKYHBI.

Bapuanr 3
1. BeluucouTh miomass GUrypsl, OrpaHHueHHoi rpadukamu Gyrkiumit y=(x-2)°, y=4x-8.
3¢
. 4 V4
2. BeraucnuTh AuHy 1yrd KpuBod F=3e 4, ——<p<—.

2 2
3. Boraucnuts 066EM Tena, OrpaHHIEHHOTO TIOBEPXHOCTAMHI Z=X>+4Yy?, 7=2.

4. HaiiTu craTHCTUYECKUH MOMEHT OJHOPOAHON T™imacTWHKU (p=1), OrpaHWYEeHHOU
rpadukamu QyHKIHI Y = X9 —Xx* | y=0, (0<x<3).



5. OnpenenuTh 1aBiaeHUE BOJbl HA BEPTUKAIbHBIN IPSIMOYTOJIBHBIN 1III03 ¢ OCHOBaHUEM 10m
U BBICOTOM 6. ONPENIENNUTh TAKXKE AAaBICHUE HA HU)KHIOO MTOJIOBUHY LIUIIO3A.

Bapuanr 4
1. Beruucnuth 1mwiouiaap (GUrypsl, orpaHndeHHON rpadukamu QyHKOUHA Y =X+/9—-X, y=0,
(0<x<3).

2. BeIUMCIUTh JUIMHY AYTH KpUBOi r=1-Sing, — % <p< %

3. Berunciuth 00b6EM Te1a, 00pa30BaHHOTO BpaleHueM (UTYphI, OTPaHUYCHHON TpaduKaMu
dynkmuit y=- X?+5x, y=0 Bokpyr ocu OX.

4., HalTH CTaTHCTHYECKUH MOMEHT OJHOPOIHON IacTuHKH (po=1), orpaHuYeHHOMN
2 2

. X
rpaduxamMu QyHKIHIA y?+7 =1, 0=x<2, 0<y<3 otHOcuTenbHO ocu OX.
5. Beruncauth paboTy, KOTOpYHO HEOOXOIMMO 3aTpPaTUTh, YTOOBI BBIKAYaTh BOAY M3 KOTJIA
nonrycepudeckoit popmsl, umeroriero paanyc R=10m.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast paGota 4 BBINOJHSETCA CTyIEHTAaMHM Ha IpPAaKTUYECKOM 3aHsATHU 17, Ha
BBITNIOJIHEHUE pabOThI OTBOAUTCS 2 4aca. [Ipu BBIIIOJIHEHUU KOHTPOJIBHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMAalMM (KOHCIIEKTaMH JIEKUUH M MPaKTHYECKHX
3aHATHM, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3arpelieHo noib30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TaPKETaMHU.

Kpurepum oneHku:

KontponbHas pabota COIepXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 0aIIOB.
5 0aJIOB BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;

4 Gana BBICTABIISIETCS CTY/ACHTY, €CIIH 33/1aHHE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;
3 GaJuta BBICTABIISIETCS CTY/IEHTY, €CIIH 3aJlaHie BBINOIHEHO B 00BbEMe oT 60 % 110 79 %
2 OaJiia BBICTABIISETCS CTYICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 006EMe oT 40 % 10 59 %
1 Gasnt BbICTABIISIETCS CTY/ACHTY, €CIIH 3a/laHue BBIOIHEHO B 00béMe oT 20 % 10 39 %
0 GanyoB BBICTABISIETCS CTY/ACHTY, €CIIH 3a/laHNE BBINOIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHHE
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie npuMepsl 3a1aHUl

Mogayas 5. Iuddepenunaibubie ncunciaeHns: (yHKIMUA OJHOM NepeMeHHOH
- ! - sin x
1. Haiimure Y, ecom y = (cos x)*"%...

1. y" =(cosy™( In cosx—sinx tgx) 2. y' =(cosy'™(cosx In cosx —sinx tgx)

3. y' =(cosy™(cosx In cosx +sinx tgx) 4. y' =cosxIncosx—sinxtgx

[\

x-1
. [IpousBonnas ¢pyukuu Y = atctg 1 paBHa ...
X+

1 3 4

1 (x+1) x* +1

2
1
41 2if+lj 2(:{2+]) 2 -1




3. IlpousBoHas BTOpPOro nopsiaka GyHKIuu Y = sin(4x2 —l) paBHa ...

S[cos[—*lxg - 1) — 8x? 51'11(—1:::2 - 1))

A4

3((:05(—1_‘-{2 - 1J +8x2 sin(ilxz - 1]]

chos[—'lxz - 1)

— 64y’ sin[—'l x° - 1)

4. KacarenbHas K rpaduky GyHKIun odpasyer ¢ ockto OX yrom, pasHsiii 45° B Touke ...

1

4

(1;5)

2
(1;7)

3
(-1;11)

(0,5;5)

5. Haknmonnas acummrora rpadguka Gyakiun  f (X) = X+€ % 3amaercs ypaBHEHHEM BUJA ...

1 2 3 4
y = X, IpH y=-X, TpH y=X, npu y=-X, TpH
X — +00 X —> +00 X —> —o0 X — —o0
6. ubdepermman byukman Y =4 * pasen ...
1 2 3 4
T Ac= 0 Rl S B SR
In4 '

7. MaTepI/IaJ'IBHaSI TOYKa ABHIKCTCA HpHMOHHHCﬁHO MO0 3aKOHY. Torna YCKOPEHHUE TOYKHU B

MOMEHT BPEMCHH PaBHO ...
OrtBer:
8 I o y 2X+5
. [IpousBonHas GpyHKIUN Y = —————— paBHA ...
VX2 =2x+2
1 2 3 4
[ x2—2¥+2_\r ( x2—2x+2\r ¥-1 [ XE_EY"'ET

9. YpaBHeHHE KacaTeIbHOW K TpaduKy (QyHKIUU f(x)=—x3 +3x*—2x+1 B ero Touke ¢

abcrmccoit X, =2 uMeer BUJ ...

1 2 3 4
y=-2xt5 y=-2x-3 y=2x+5 y=2x-3
X =2sin’t
10. ®ynknus 3aaHa B IapaMEeTPUYECKOM BHUJIE . Torna mponsBogHas MEPBOTO
y=6c0s"t
nopsiika QyHKIIMH 110 IEPEMEHHON X HMMEeT BHJ ...
1 2 3 4
0 9 2 2
— —Ccost —cost - 9cost
2 2 Ocost 2sint

1
11. Hanmensiiee 3Hauenne Gynxmun f (X) = 5 X+COS X Ha OTpe3Ke [% ; n} PaBHoO ...

1

2

3

4




A3

12 2

-1

ko |

ko |

1

12. BeptukanpHas acumnroTa rpaduka QyHKIMH f(x) =/x -eX¥ ¥4 zanaercs ypaBHEHUEM

BUJA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. TIpon3sBoaHast pyHKIMH X°—xy +)*=1 paBHa ...
1 2 3 4
y 2y y - XY | _2x+y y XY
X—2y X—2y X—2y X+2y
X=tgt;
14. ®yHkuMs 331aHa B [TapaMETPUUYECKOM BHJIE 1 . Torma mpomseoxHas BTOpOro
cost’
nopsiika QyHKIMM 110 IEPEMEHHON X HMMeEeT BHJ ...
1 2 3 4
y/'=cos®t y''=cos’t y''=cos ?t y'=cos®t
. ctgx-1
15.Beruuciure, ucnonb3ys npasuio Jlonurans lim—
2 SN 4x
Otser:
Mopnyab 6. @®YyHKIHMH HECKOJIbKHX IePeMEeHHbIX
ou
1. YactHas npousBoaHas o (byHKLIUU UMEET BUL ...
X
1 2 3 4
2 2
2:{}-‘3+z 3:{‘}-‘3—2}’2+ X—y° 2:{}-‘3+2+8
2
2. YacTHas pou3BO/HAsI BTOPOTO MOpPsiAKa o (GyHKIIMY UMEET BUJ ...
X
1 2 3 4
2 o+ 2 o+ - y— 2 xv—
yle=l 12! ay(xy +1) ! yie®-l
oz y
3. YacTHas npou3BOIHAS 5 (GyHKIMK Z = arccos — uMeeT BUJ ...
X
1 2 3 4
1 1 v X
T2 2 22 22 T2 2
r—v X -V XX —¥ X —¥

2

z
4. YacTHas Ipou3BOHAsI BTOPOTO MOpsIKa e bysKIMN Z = In(2X + 3y) MMeEET BUJL
y

1

2

3

4




9

(2x +3y)°

_.-'I_

(2x +3y)°

6

(2x+3y)°

1

(2x+3y)’

5. Ioauerit tuddepeniman GyHKIUH Z = 4 ymeer BUAX ...

dz =4 77 1n4-((2x -3y )dx - 3x dz = 4% 7% ((2x = 3y )dx — 3xdy)

dz = —4% ¥ 1n4. (3xdx — (2x — 3| dz =4 2P 1n4. (dx + dy)

6. YacTHasi mpou3BoIHAS % byHKIIM Z = COS(ZX - 3xy) UMeeT BULI ...

3xsin(2x — 3xv) - (2-3y)sin(2x - 3xp)

— 3xsin(2x - 3xy) —(2x - 3xy)sin(2x — 3xv)

oz
7. YacTHasi mpOU3BOIHAS 8_ , DyHKIIUU Z =+/2XY + y2 +5 nmeer BUr ...
X

1

2

3

4

X

V2Xy + Y2 +5

2y

V2Xy + Y2 +5

y

V2Xy + Y2 +5

y

24/2xy +y* +5

8. UacTHas mpou3BOAHASI BTOPOTO MOPSIKa

2

0yox

2
byHKIUN Z = (X2 + y2) HMEET BULI..

1

2

3

4

12x% +4y?

Ax* +12y?

8xy

4x

2

9. YactHas npou3BOHAst BTOPOTO MOpPsiAKa pve dyukimn Y = Iny/x* + y? umeer Bux. ..
X

1 2 3 4
y? = x? 2y x*—y? X
(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 JX2+y?

10. YacTHas mpou3BOIHAS BTOPOTO MOPSIIKA

2

z
dyskman Y = Iny/x* + y* umeer Buz. ..

yOX
1 2 3 4
y? —x? __ 2y x* —y* _ X
(x2 +y2)2 (X2 +y2)2 (x2 +y2)2 JX2+y?

11. YacTHas mpou3BOHAS BTOPOTO MOPSAKA

2

VA
byukun Y = In X2+ y2 AMEET BULL. ..

oxoy
1 2 3 4
y? —x? oy x* -y’ X
(x2 + y2)2 (X2 + yz)2 (x2 + y2)2 JX2+y?




2
z
12. YactHas npou3BOIHAsI BTOPOTO MOPSIKA EYEl dyukmmn Y = In/x® + y? umeer Bux. ..
y

1 2 3 4

y2 — X2 2y X% —y? 2X

(x2 +y2)2 (x2 +y2)2 (x2 +y2)2 X2 +y?

Z .
13. YacTHas npou3BoIHAs 2— ¢byHKIMU arcsin xyz + 2x —3y +4z =0 umeert BUA. ..
X

” _ Oy HI-xXPy2? » _ Y A1y

" yz+\/1—x2y222 ’ " yz+2\/1—x2yzz2 ’

y _ Xy -4yl x’y®z? ; 7 - Xy +44/1-x*y?z° ;
yz—2\/1+ x’y?z? yz+2\/1—x2yzz2

14. YactHas npousBogHas % bynkuu arcsin xyz +2x —3y +4z =0 umeer Bufl. ..

, _ Xy +4yl+ x’y%z? , =_xy+4w/1—x2y222

Xz - 3\J1+ X2 y?7? T xz-3{1-xPy2?
, _ Xy +4yl+ x’y%z? J Xy +44/1- x*y?z?
T xz =31+ Xy’ Tz -31-x2y?72?

du
15. YactHasi IpOM3BOHAS m byHkuun U = In(X2 + yz), 20e x=t, Y=t umeer Bu...

1 2 3 4
201+ 2t?) In(t®)- 6t° 1 2t +1t?)
t{L+1t2) th+t° t{L+1t2)

Moayas 7.
HeonpenesieHHblid HHTErpaJl.
Jx - 2f
1. MHuo)ecTBO mepBoobpasubix Gynkiwn | (X) = < MMeEET BU ...
1 —8+/x + 4ln|x|+ C x+8J/x +4hq+C

x—4-fx +4hfx+C

x+§Jx_3+4h|x|+C

_arccos ® 2x

2. MHO)ecTBO mepBooOpa3HbIxX QyHkiuu f (X) = ————— WMeeT BU[I ...
V1-4x?
1 2 3 4
—garccns 2x Earccc:s 2x+ — —arccos” 2x —arccos” 2x+

3. MHOXecTBO IepBOOOPa3HBIX (DYHKIIMK UMEET BUTT ...




1

2

3

2
X (2ln2x-1)
- (2n2x-1)

2
X (21n2x+1)
- (2ln2x+1)

%(xlnzx - 1)+

e

al

2 (1n2e
> []n_x 1}+

4. MHOXeCTBO MEepBOOOPA3HBIX (YHKIUU f(X) = 9 21 5 MeEeT BUJ ...
X° —6X
1 2 3 4
1. |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +d —In +( —In +
6 3x 3 3x 6 |[3x-—2 3 [3x-2
X+1
5. MHO»ecTBO IepBOOOPa3HBIX (PYHKITUH f(X)—Z HMMEET BH]I ...
1-2x
1 1 : 1 :
——1-2x* + ——arcsin 21+ C —f1-2x* +——arcsin +2x+C
2 2 2 2
1 > 1 . 1 > 1 .
— = 41-2x" — ——arcsin /2x +C —+l1-2x° ———arcsin /2x+C
2 2 2 J2
sin 2x
6. MHOeCcTBO MepBo0Opa3HbIX (PYHKIIUU f(X) = ——— HMCECT BU] ...
3+cos’ x
1 2 3 4

2
- 2+3+tcos™ x

g
23+ cos x +|

.
—+3+tcos x4+

A3 +n:-c:s2 x+

7. MHO>X€eCTBO IEpBOOOPA3HBIX PYHKIIMU UMEET BUL ...

2 2
-t +6fx+C gx2ﬁ+xz+6«j§+(ﬁ‘
5 o 2 5 o 2
SXTANX—X +3Jx+C SXTNX X +64x +C
artg 2x
8. MHOKecTBO 11epB0o0Opa3HbiX GpyHKuu | (X) = Lo o MMEET BU ...
+ 4x
1 2 3 4
L 25 L 2 4arr:IgEZ‘c+C 1 2
Earcrg 2x+( 5 arctg” 2x + ( : Earcfg x+C
9. MHO€eCTBO IEpBOOOPA3HBIX PYHKIIUM HMEET BUJ ...
1 2 3 4
il ul il l
3¢} (x-3)+C e(x-1)+C 3e3(x+3)+C e(x+1)+C
10. MHO)ecTBO 1epBOOOPa3HBIX (YHKIIMU UMEET BUJ ...
1 2 3 4
/6 /6 1 /6 /6 A 6 /6 J6 /6
—arctg —arctg - —arctg — - —arctg —
6 3 2 3 ] 3 2 3




11. MHO)ecTBO IepBOOOPa3HBIX (PYHKIIMU UMEET BU] ...

1 2

3

4

%arcsin(i%x—l éarcsin(Sx—l

. arcsin (3x -
3

- larr:siﬂ(Sx—
9

12. MHoecTBO epBOOOPA3HBIX (PYHKIIMH f(X) =sin® x-cos* X umeer BHL ...

3

5 1
—cos x——cos  x+C

]_ -
Zcos  x——cos  x+C

—cu::sEI’ x—cosx+C

1
—Cos

4

i+ C

13. MHoecTBO nepBOOOPa3HBIX GYHKIIMH UMEET BUT ...

—wM—xz +33rcsin§+(j‘

s

fu'4—x2 +Sarcsin§+(?

s

7 . X 3 . X
4—x" —Sarcsm;+(,‘ 4—x- —Barcsm;+C‘
X
14. MHOkecTBO IIEpBOOOpaA3HBIX kin f(X)=— UMeEET BULI ...
pBOOOP Gyn (x) m
1 2 3 4
1 ) 1 ) 1 ) _ 2]
— el Zel+at Sl ctglt+3x° -
6 6 ' 6 '
15. Cpenu HMKETIEpEUNCICHHBIX BhIPAXKEHUN BEIOEPUTE BEPHBIE. . .
a-1
1. J'u”‘du= u +c a=-1
a-1
du u =«
——=Injtg| =+~ |+cC
cosu 2 4
3 J'd—u = Intg 4 +C
“Jsinu 2
u 1 . u
4, | —==—arcsin—+c
J. /az _u2 a a
S. I =—ctgu +c
sm u
Mopnyas 8. OnpeneseHHbII HHTErpas
1. lnsa onpeneneﬁﬁoro WHTETpaJia CIIpaBe/IMBO PABEHCTRO ...
E 3 E 3 % 3
_[ dx _[ X dx= 2! X dx
- coslx coslx pcoslx
i




T z z
6 3 5 3 5 3 3 N
I * dx=2 I ¥ dx I 5 dx = I 5 dx
_coslx - COSX _x C0SaX _x, COs&x
5 s i
2 L, X
2. OnipeieieHHbI HHTETpall J Sin E paBeH ...
2
1 2 3 4
T 0 T T
i | -
2 2 2
3. Ilnomane ¢urypsl, U300paKeHHOW HA PHUCYHKE paBHA
1 2 3 4
38 70 4510 - 4) 2(10410-27)
q E} 3 3
3
e 2x—x2 dx
4. 3HaueHue OIpe/IeJICHHOTO HHTEeTpaia MPUHAICKUT TPOMEKYTKY ...
-1
1 2 3 4
2 e 0.+ 4.4 -2.0
e’ e e
5. OnpeniesieHHBIN UHTETpAll  PaBeH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. Tlnowmaas hUrypsl, orpaHMUIeHHON mapabonoil Y = —X° +4X+5 u ocwio OX, paBHa ...
yp p p p

1

2 3 4
36 38 92 122
3 3
7. OyHkums Y= f(X) 3aJjaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsMoil, aum b —

JIEUCTBUTEIbHBIC Ynciia. Torma BEpHO YTBEPKICHUE ...




f(x)dx = If(XMx -

B4

y Moy U | Ly Me— O
-
—
=
et
|

a+4

= [ ek

43 b
4a a

8. OnpeneneHHbli HHTErpal

COS \/;

© ‘ ‘E‘M._’ §N

& paBeH ...

1

5

2
A3

3
3
2

9. Ilnowans
paBHa

n300paKEHHOH Ha pHUCYHKE

1 2 3 4
275 5 135 70
6
10. HecoGcTBeHHBIN MHTETpaATl ...
1 2 3 4
paBeH 3 paBeH - 3 PacxoIUThCs paBeH |
11. Tlnomane ¢urypsl, H300paXEHHOM Ha pHUCYHKE
paBHa
1 2 3 4
20 28
6 7 — —
3 3




v

12. OnpeneneHHbIN HHTETPAT

4
_[xsm 2X0X papen ..
0

w
o

1 2
1 1 2-7x
4 4

[=2a]

13. O6beM Tena, MOMY4YEHHOTO BpamieHHeM BOKpPYr ocu OX KPUBOJMHEWHOW TparleIuH,
orpaHuueHHOM muHMAME Y2 = X°, X=4 paBeH ...

1 2 3 4

60 = 32 Vs 4

14. O0beM Tena, MOMYYEHHOTO BpamieHHeM BOKpYr ocu OY KpPHBOJIMHEHHOW TpameruH,
orpanuueHHoi muEMAME  Y° = 4X?,y =2 pageH ...

1 2 3 4

4 2 3r Vs

15. Jlnmna mxyru kpuBoit ot touku O(0;0) 1o Touku B(4;8) pasma ...

1 2 3 4

%(1:3«;’1_&—1) %[lﬂ«.f’l_ﬂﬂ} 2&@—1} gbﬁﬂ)

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA
HroroBoe TectupoBanue mno nucuuiuiiHe "Brpicmias matemaTuka 2" BBICTAaBISIETCS B
pacnivicaHuy Ha 17 Henene M MpoXoauT yepe3 LIeHTp TecTMpoBaHUS B KOMIIBIOTEPHOM KJlacce
obmero nocryna. Ha Ttect orBomutcs 1 wac. Ilpu BbIOJHEHUH TecTa CTYAEHTHI MOTYT
MOJIb30BAThCSl TOJBKO KaJbKYJIATOPAMM, IPU TOM HE JIOIMYCKAeTcs HCIOJIb30BaHHME KAKHUX-JIHOO
CIPABOYHBIX MAaTE€PHAJIOB, KOHCIIEKTOB JIEKIUI U MPaKTUUYECKUX 3aHATUH, MOOMIIbHBIX YCTPOUCTB,
raJI’KETOB.

Kpurepun onenku:

Tect comepxkut 10 3amanuii, kaxxmoe 3aanue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCS CTY/ICHTY 3a IPAaBUJIBHBIA OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTY/ICHTY, €CIIM OTBET Ha 3aJlaHie HENPaBUIIbHBIMH.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne .
wn Bonpocsl k 3a4éTy
1 |Yro takoe npousBoaHas pyHkuuu. KakoB ee reoMeTpu4ecKuii CMBICIL.
2 [Ipou3BosHas CyMMBbI, MPOM3BEAEHUs, YAaCTHOro IBYX (GyHKuMH. [IpomsBopHas croxHON
¢bynkuuu. [Ipumep.
3 [TabGnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
Uto Takoe muddepeniman Gynkmnuu. @opmyna ero Beraucienus. Tadmuma quddepeHnmraion
4 |ocHOBHBIX. dneMeHTapHbIX (yHKIMA Mcenons3oBanne muddepeHnmana B HpUOTHMIKECHHBIX|
BerunciacHusX. [Tpumep.
5 |IlpousBoansle u quddepeHnnans BHICIINX MOPSIKOB.
6 HeoOxonuMble W JOCTaTOYHbIE YCIOBMsI BO3pacTaHuss W yObIBaHUA Ju(depeHnupyemMon
(yHKIIH.
7 Uto Takoe OkcTpeMymbl (min v max) ¢Qyakuuu. KakoBsl HEOOXOAUWMBIE YCIOBHS
CYILIIECTBOBAHMS 3KCTPEMYMA.
8 |docraTrouHble yCIOBHE CYIIECTBOBAHHUS MiN U mMax.
9 [Teopemsr Poms, Jlarpanxa, Komm.
10 |[[TpaBuna JlonuTains pacKpbITHs HEOPEACICHHOCTEH
11 Dopmynsl Telnopa u Maknopena ans GyHkiuu f(x) ¥ UX UCIOJNIB30BaHUE ISl BRIYUCICHHH
BHaYeHUH QYHKIMU C 3aJJAHHON TOYHOCTBIO.
12 [loHsATHE BBINYKJIOCTH M BOTHYTOCTH rpaduka ¢yHKuun B TOouke. HeoOxoaumele u
ITOCTATOYHBIE YCJIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka QYHKIIMH B TOUKE.
13 [Touku nepern6a rpaduka GyHKIHU. Y CIOBUE CYIIECTBOBAHMS TOUEK Mepernoa.
14 AcumnToTl rpadpuka QyHKuuu. BeprukampHble acumnrtoTsl. [Ipumep. HakionHble
ACHUMITOTHI, Kak uX HaTu. [Ipumep.
15 |laTtb onpenenenue GyHKINU IBYX, TPEX, N epeMeHHBIX. [Iprumepsl.
Uto Ha3bpiBalOT 00JacTbio oOmpeneneHus (YHKIUU HECKOJIbKHUX MepeMeHHbIX. Kak
16 |reoMeTpuYEeCcKH MOXKHO MPEACTABUTH 00JIACTh ONpeeseH!s] GYHKIUHU ABYX MepeMeHHBIX. UTo
sBIisieTcsl TpaduKoM QYHKIIUU JIBYX IEPEMEHHBIX U KaK €r0 MOCTPOUTb.
17 Uto Ha3pIBaeTCs YaCTHBIM IPHUPAIICHUEM W YaCTHOM MPOU3BOJHON (PYHKIHMHU HECKOIbKUX
nepeMeHHbIX. Kak HaxonsaT yacTHele mpon3BoaHele. [Ipumep.
UTo Ha3bIBAalOT MOJHBIM MpPUpPAIIEHUEM U HOJHBIM JAU(PepeHinanoM (YHKIHH HECKOJIbKUX
18 |mepemennbix. @opMmyrna Ui BEIUMCIEHUS MOMHOTO Tuddepeniuana. Mcnoyib30BaHHE MTOTHOTO
b depennmana s npubIKeHHbIX Beiuncienui. [lpumep.
19 [YactHble NpoU3BOIHBIE OT CIOXKHON (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.
20 |YacTHbIe TPOM3BOIHBIC OT (PYHKIIMU HECKOIBKHX IIEPEMEHHBIX, 3aJJAHHON HESBHO.
21 [YactHbie npon3BoaHbIe BeIcIHX nopsakoB @HIT. Cmenanabie MPON3BOIHBIE U HX CBOHCTRBO.
22 luddepennmanst Boicunx nopsiiko GHIIL
23 |KacarenpHas TUIOCKOCTh M HOPMAJTb K TIOBEPXHOCTH.
24 UTo Ha3BIBAIOT TOUKONH MaKCUMyMa (MUHUMYMA) GYHKIUU HECKOJIbKUX MepeMeHHbIX. KakoBbI
HEe00X0IMMbIE YCIIOBHS CYIIECTBOBAHUS TOUYEK MAaKCUMyMa M MUHUMYMa.
o5 /locTaTouHble  yCIIOBHS CYWECTBOBAHWA MHHMMyMa 1  MakCAMyma GyHKIIMU  BYX
[IEPEMEHHBIX B CTAIIMOHAPHON TOYKE.
26 YcnoBHBIN dkcTpeMyM. MHoxuTenu Jlarpanxka. @ynknus Jlarpanxka. Kak HailTH ycIIOBHBIN

DKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpasHas 1 HeonpeAeIeHHbIH nHTerpai it GyHkiuu f(x). [Ipumepsr.

28

CBolicTBa HEONIPEIETIECHHBIX MHTEIPAJIOB.

29

Ta6n1z1ua HCOMPCACIICHHBIX HHTCI'PAJIOB.

30

uterpupoBanue 3ameHol nepeMmeHHou. [pumep.

31

WNurerpuposanue no yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIOTCS 9TUM METOIOM.

32

[Ipocreitmue npodu 1,2,3,4-oro Tuna, UHTErpupoBanue apoodei 1,2,3 tuma.

33

aTerpupoBaHie panMOHATNBHBIX (DYHKIMHA. (TPEICTaBICHUH HENPAaBWIBHOM JPOOHO-
palMOHAIBHOM (DYHKIMK B BUJE€ CYMMbl MHOI'OWIEHA M IPaBUIbHON APOOHO-pallMOHAIBHOM
(¢yHKIMU; Teopema O MPEACTABICHUU MPAaBHJIBHON TPOOHO-pAllMOHAILHONW (DYHKIIUU B BHUJE
CYMMBI IIPOCTEHIINX TpOoOeit).

34

HTerpupoBaHue TPUrOHOMETPUUECKUX (DYHKIUH.

35

HTerpupoBanue upparoHaibHbIX (PYHKINH.

36

UTo Ha3bpIBAIOT MHTErpalbHON cymMMol (DyHKUIMU 3a7aHHOW Ha oTpes3ke? Kak ee coCTaBUTH.
[ Ipumep.

37

Uto Takoe onpesenenublii naTerpan? Kakos ero reoMeTpuuecKkuil CMbICH?

38

CBolicTBa OIIPCACIICHHOI'O HHTCTpaJia.

39

[Ipon3BogHast OT OMpENEIEHHOr0 MHTErpaja 1Mo BepxHeMy mpeaeny. CBs3b ONpPENEICHHOIO
MHTErpasia u NepBooOpa3HOM OT MOAUHTETPATbHON QYHKIINU.

40

Dopmyna Herotona-JIeWOHUIIA IS BBIYUCIICHHS OINPEACICHHOTO WHTETpalla M yCIOBHE €€
MCII0JIb30BaHUS

41

3amMeHa epeMeHHOI B OIPE/ICJICHHOM HHTErpase.

42

I/IHTGFpI/IpOBaHI/Ie I10 4aCTsAM B OIPCACIICHHOM MHTCTPAJIC

43

Breiuucinenue Iiomagey MIOCKHX (bHpr B MPSAMOYTOJIbHBIX KOOpAWMHATAX C€ ITOMOIIBIO
OITPCACIICHHOIO MHTCTpajia.

44

BrruncieHue niomanmu CCKTOpPAa B HOJIHpHOﬁ CUCTCMC KOOPpANHAT

45

Bpluncienue JIMHBI AYTH KPUBOM B IIPSIMOYT'OJIBHOW CHCTEME KOOPIMHAT.

46

Brruncienre oobeMa Tena mo rJiomaasaM NOICpPECIHbIX Ce4YeHUI

47

Brrancienrne oobema Tena BpalllCHUS C IOMOIIBIO OIIPCACIICHHOI'O NHTCTPAJla

48

HecoOcTBEeHHBIC HUHTCrpajbl C OECKOHEUHBIMU npeaciaMu. Kakme u3 HUX Ha3BIBAIOT
CXOOAIINMMUCH, KAKHC paCXOI[HIJ_[I/IMI/ICSI? HpI/IMepLI.

49

HecoOcTBeHHbIE MHTErpaibl OT (YHKLUHU, UMEroIeld pa3pbiB 20ro poaa. Kakue uHTErpasnsl
Ha3bIBAIOTCS CXOISAIIMMHUCS, KAKHE PACXOASIIIUMUCS?

50

[Ipy3HaKW CXOAMMOCTH HECOOCTBEHHBIX MHTErpajoB C OECKOHEYHBIMHM IMpeieiaamMu U

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIMH, MIMEIOLIMX Pa3pbIBbI 20I0 poja

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma
NPOBeACHUSA
Cemectp . Kpurepun u HOpMBbI OLEHKH
NPOMEKYTOYHOM
arTecTalu
Crynent HaOpan 40 u 6omee
0aJuI0B, PACCYMTAHHBIX T10
n opmyiie: (Cymma GansioB no
3auér (mo bopwyne: (Cym
BCEM YUE€OHBIM MEPOIIPHUITHUSM,
2 HaKOIMUTEILHOMY «3a4YTCHOY
o peayCMOTPEHHBIM B Kypce +
pEeUTHHTY)
pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3ieIEHHAS HA
2.




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4TCHO»

Crynent HaOpan menee 40
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOIPHUITHSIM,
IPeAyCMOTPEHHBIM B Kypce +
PE3YNIbTAaThl UTOTOBOTO

TECTUPOBaHUs), pa3fesi€HHas Ha
2.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

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

OBC
“ZNANIUM.COM”

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

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€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

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

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

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) 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. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-O1OIMoTeYHas
cuctema «JIaupy : [caiit]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnoBa E.E., CepreeBa | Martemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. Odunumnosa, [[.B. Cepreesa, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yueoHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beiciras matematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 ObC
I'. M., Muxanesa M. M. [u | nmocobue / B. 1. benoycosa, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

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

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.
- Elibrary [OnexrponHsiii pecypc] : Hay4dHas 31neKTpoHHass Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — Pexxum goctyna : link.springer.com. — 3aru. ¢ skpana. — 5I3. aHri.
- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT HM3ATCIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Peskum goctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. anr.

- NEICON [DnektpoHHblii pecypc]| : dJeKTpoHHass HHGPOpMAIUs : apXUB HaydHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.

¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBH3UTHI JOTOBOpA
HanmenoBanue 110 1 . P
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows OeccpouHast
2 Office Standart Oeccpounas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

/I | NMPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYyeOnast ayautopuss i npoBedeHus | CTONbl yUYEHUYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas | TpeXMEeCTHbIE (MOHOOJIOKH) ,CTOJI
ayaUTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MpEnojaBaTeIbCKHA, CTyJI
CEeMHUHApPCKOro THUMa. YuyeOHas ayAuTOpHs JUIsl | IPENoAaBaTebCKUM, JOCKa ayJIuTOpHas
1 | KYPCOBOTO  MPOEKTHPOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUS 3aHATHH TEKYIIETOo KOHTPOIS U
npomexyrouHol arrecraimu (I'-440)

Vuebnas  aymutopust s mpoBenenus | Cton MPENoIaBaTeNbCKU. , Cromnsr
3aHATUM CEMHHApCKOro Tuma. YyeOHas | ydeHHUecKkHe (HadepTaTebHbIE) , CTYJbs,
ayUTOPHUS U1l KypCOBOT'O MPOEKTUPOBAHMSA | IOCKA ayJUTOpHAas (MeroBast)

2 | (BBIOJHEHUS KYypCOBBIX paboT). YueOHas
ayTUTOpHUSl JUIsl TPOBEACHMS] TPYIIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIbTalMU. YueOHas
ayIUTOpHUsl Il TPOBENEHMS]  3aHATUU




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00pPaTOopPuil, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TEKYIIEro KOHTPOJAS M  IPOMEXYTOYHOU
arrecraiuu (I'-405)

[Tomerienne i CaMOCTOSITEIBHOU pPabOThI
crynentos (I'-401)

Croubl YYEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIXOmOM B ceThb
Nutepner




