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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOEHUS IUCHMIUIMHBI — CGHOPMHPOBATH Yy OOYYalOMIMXCS 3HAHUS, yYMEHHUS U
npuoOpeTeHNe OMbITa IPUMEHEHHUsS METOJ0B MaTeMaTH4eCKOro MOJEIMpoBaHus (pa3paboTka
MaTE€MaTU4eCKUX MOJEIEH, NPUMEHEHUE YHUCICHHBIX METOJOB pEIICHHs pa3iIM4yHbIX 3a1ad4,
UCIIOJIb30BAHUE COBPEMEHHBIX MAaT€MAaTHUYECKUX IIAKETOB Ul PEIICHMS 3a1a4 MaTeMaTH4eCKOro
MOJIEJIMPOBAHUS) TIPYU CUHTE3€ U UCCIIEI0BAaHUI CUCTEM aBTOMAaTHYECKOIO KOHTPOJIS U YIIPABICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TPaKTUKA, HAa OCBOEGHUU KOTOPBIX Oaszupyercss [aHHas HUCHUIUIMHA:
«Bricmas matemaruka», «L{uppoBas kyiaprypa», «Pu3uka», «ABTOMATH3AIHUSI TEXHOIOTHYECKHX
MPOLECCOB B MAaIIMHOCTpOeHUW», «Teopus aBTOMATHYECKOro ympaBieHHs», «TexHomorus
MaITuHOCTPOCHUS.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIIMHBI HGO6XOI[I/IMO Kak

MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOP'I KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHauKaTopbl 10CTHKEHUS

KOHTPOJIHpyeMble . IInanupyemsle pe3yabTaThl
PO.THpY KOMIIeTeH Ui Py pesy
KOMIeTeHIHH o0yueHHs
(Koa 1 HAMMEHOBaHUE)
(K01 1 HAUMEHOBaHKE)
I1K-5. Cnocoben I1K-5.1. PazpaOaTsiBaeT | 3HaTh:

OCYLLECTBIATH
WHCTPYMEHTAILHOE
o0OecIieyeHne, BEITOJIHATh
ornpezeNeHue u
OCYLLECTBIATH
ONITUMHU3AINIO PEKUMOB
00pabOTKHU B yCIOBUSIX
MEXaHOCOOPOYHOTO
MIPOU3BOJICTBA

HOMEHKJIATYpy H®  IUIaH
pa3MelieHus HMHCTPYMEHTa
" WHCTPYMCHTAITBHBIX
MPUCTIOCOOICHHMIA Ha
pabounx mMecTax

[1K-5.1. Ananusupyer
pacxo]l HHCTPYMEHTOB H
MHCTPYMEHTAIBHBIX
MPUCTIOCOOICHMIA

® OCHOBHBIC IIOHATHA, 3aJa4u H ILCIINU
MOJCIIMPOBAHUA,

.KJ'IaCCI/I(i)I/IKaLII/IIO Moz[eneﬁ n BHUIOB
MOACIINPOBAHUA,

MCTOABI TOCTPOCHUA
MAaTEMATHYCCKOI'O OITMCaHUA

00BEKTOB;

® UUCJICHHBIE  METOJABl  PEIICHUS
pa3IUYHBIX 3a]1aY;

® MCTOObI BOCCTAHOBJICHUS
3MHI/IpI/I‘-IeCKI/IX BaBHCHMOCTeﬁ;

® METOIbI AHAJTUTUYECKOTO
MOJIETTUPOBAHUS;

METOAbI UMUTAIIMOHHOT'O
MOJICTTUPOBAHUSI.

YMmeTs:

- HCTIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX JUCHOUIIINH JJIA
COCTaBJICHUS] MATEMAaTUIECKOTO
ornvcaHusi 00BEKTa MOJICTTHPOBAHUS,

- peliaTh COCTABJICHHBIC YPABHCHUA
(cucTembl ypaBHEHUI ) MOJICIIN C
MTOMOIIIBI0 COBPEMEHHBIX
MaTeMaTHYECKUX MAaKETOB.

Bnanets:




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

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUi
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

® COCTaBJICHHUSI TIOJIHOM CTPYKTYpPHOH
CXEMBbI BEUIECTBEHHO-IHEPIeTUUECKUX
IIOTOKOB TEXHOJIOTMYECKOI0 Ipoliecca
IPOTEKAIONIEr0 B TEXHOJIOTMYECKOM
00BEKTE yIpaBIICHHUS,

pa3paboTKu JUHAMHYECKUX U
CTaTHYECKUX MPOCTPAHCTBEHHO-
pacnpe/ielieHHbIX MaTeMaTHYeCKUX
MOJENEN TEXHOIOTHYECKUX
IPOIIECCOB;

- METOJIaMU MaTEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS B
TEOPETUICCKHUX U
IKCIIEPUMEHTAIIbHBIX UCCIET0BAHUAX
B obsactu pazpadbotku ACY TII ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX
MaTEeMATHYECKUX ITAKETOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLIET0

Bun . KOHTPOJISA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
(pasnen) y4eOHoit (yueGHoii pa6oTh) Cemectp . Baanbl | AHTepakTuB, 4. | (HAHUMEHOBaHUE
padoThI OLICHOYHOI'0
cpeacTBa)
Mopyns | Jlek. 1.1. O6mume BOpockl MaTeMaTUIECKOTO 7 0,5 - - Bomnpocsr k 3auety

MO/JICIIMPOBAHMUSL.

Cp. 1.1. OGuire BOmpockl MaTeMaTH4ECKOTO 7 4 - - Bormpocs! k 3auery
MOJIETUDOBAHUSL.

IIp. 1.1. OGmre BOpoCkl MATEMATHIECKOTO 7 0,5 - - OT4eT B 3JIEKTPOHHOM
MOJICTTUPOBAHUSI. BUIE

Jlex 1.2. Unrepnonsus no oduieit popmyse 7 0,5 - - Bomnpocsr k 3auety
Jlarpanxa.

Cp. 1.2. UaTepnomnsamnus mo odmiei Gpopmyre 7 4 - - Bormpocs! k 3auery
Jlarpanxa.

I[Ip. 1.2. Unrepnonsius no oduieit popmyse 7 0,5 - - OT4eT B 3JIEKTPOHHOM
Jlarpanxa. BUE

Jlek. 1.3. VlHTeprionsnus TaOINYHBIX JaHHBIX 110 7 0,5 - - OT4er B 2JIEKTPOHHOM
dopmynam Jlarpanxa. BUJIE

Cp. 1.3. UuTepnonsius Ta0IMYHbIX JAHHBIX T10 7 2 - - Bompocsr k 3auety
dopmynam Jlarpanxa.

IIp. 1.3. UaTepnonsus Ta0IMYHbIX JAHHBIX T10 7 0,5 - - OT4YeT B 3JIEKTPOHHOM
dopmynam Jlarpanxa. BUJIE

Jlek. 1.4. TIpotiecc mocTpoeHUs MaTEMATHUECKON 7 0,5 - - OT4eT B 2NIEKTPOHHOM
MO/IEJIH. BH/IE

Cp. 1.4. IIpouecc mocTpoeHUsI MaTEMATHYECKOM 7 2 - - Bomnpocs! k 3auety
MOJIeTIH.

IIp. 1.4. TIpotiecc mocTpoeHUsT MaTEMATHYECKON 7 0,5 - - OT4eT B NIEKTPOHHOM
MO/IEJIH. BH/IC

Jlek. 1.5.ITonmmHOMHANIBHAS ANIIIPOKCUMALTHSL. - - OT4er B 3JIEKTPOHHOM

Cp. 1.5.ITonmnHOMHANIBHAS ANIIIPOKCUMALTHS. - - Bormpocs! k 3auety




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . Cemectp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(paznen) (yueoHoii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. 1.5.ITonnHOMMaNbHAS AIIPOKCUMAITHS. 7 1 - - OTyer B 3JIEKTPOHHOM|
BUJIE
Jlek. 1.6. UeOnbImieBcKast anmpoKCUMaIus. 7 1 - - Bormpocs! k 3auery
Cp. 1.6. UeOpbImieBcKast anmnpoKcuMarius. - - Bomnpocsl k 3auety
IIp. 1.6. UeOnbIeBcKas armpoKCUMAIIHSL. 1 - - OT4eT B 3JIEKTPOHHOM
BUJIE
Jlex 1.7. CyTb KOMIIBIOTEPHOI'O MOJECIUPOBAHUS. 1 - - Bormpocs! k 3auery
Cp. 1.7. CyTb KOMIIBIOTEPHOTO MOJICTUPOBAHUS. 7 - - Bomnpocs! k 3auety
IIp. 1.7. CyTh KOMIBIOTEPHOI'O MOJIETUPOBAHUSI. 1 - - OTuer B 3JIEKTPOHHOM
BUJIE
Jlex 1.8.OxcrioHeHIMaNbHAs perpeccusl. 7 1 - - Bomnpocsl k 3auery
Cp. 1.8.OxcnioHeHITnaTbHAsT PETPECCHSI. 7 2 - - Bormpocs! k 3auety
Jlex 1.9.ITonnHOMUANBHAS pETPECCHSL. 7 4 - - Bormpocs! k 3a4ery
Cp. 1.9.ITonuHOMMATIEHAS pETPECCHUs. 7 2 - - Bormpocs! k 3auety
Monyib 2 Jlex 2.1. PaznuuHble METOIBI pEIICHHUS 7 1 - - Bormpocs! k 3a4ery
HEIMHENHBIX YDABHEHUM.
Cp. 2.1. Pa3nuuHble METOJIBI peIICHUS 7 2 - - Bomnpocs! k 3auety
HEJIMHENHBIX VDABHEHUN.
IIp. 2.2. JluneitHas perpeccus o0IIero BUA. 7 1 - - Bomnpocs! k 3auety
IIp. 2.3. Henuneitnas perpeccus o0IIero Bua. - - OTyer B 3JIEKTPOHHOM|
BUJIE
Jlex 2.4 BbolunCIUTENbHBIE SKCTIEPUMEHTHI C 7 1 - - Bomnpocsl k 3auety

MaAaTEeMAaTHYCCKUMH MOICIISIMU,
HUMUTHUPYIOIIUMU NMTOBEACHUC PCAJIbLHBIX
00BEKTOB, IPOIISCCOB WU CHCTEM.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(paznen) (yueoHoii padoThI) q,
padoThI OLICHOYHOI 0
Cpe/cTBa)
Cp. 2.4 .BpIUMCIUTENBHBIE SKCIIEPUMEHTHI C 7 2 - - Bomnpocs! k 3auety
MaTeMaTUYeCKUMHU MOJIETISIMU,
UMUTHUPYIOUIMMH TOBEJEHUE PEabHbBIX
00BEKTOB, MPOLIECCOB MJIU CHCTEM.
IIp. 2.4.BpIuuCIUTENbHBIC SKCIIEPUMEHTHI C 7 1 - - OT4er B 2JIEKTPOHHOM
MaTeMaTUYeCKUMHU MOJICTISIMU, BUJIC
UMUTHUPYIOUIMMH TOBEJEHUE PEAIbHBIX
00BEKTOB, MPOLIECCOB MIIU CUCTEM.
Jlex 2.5.IlpeobpazoBanue Jlamaca. - - Bomnpocs! k 3auery
Cp. 2.5.IlpeobpazoBanue Jlamnaca. - Bormpocs! k 3auery
IIp. 2.6. CrydaiiHple BETUYUHBI U COOBITHS, - - OT4YeT B 2JIEKTPOHHOM
METO/IbI UX TeHepaIlu U 007acTh UX BU/JIE
MIPUMEHEHUS.
Jlex 2.7. JluHeliHOe crIaXMBaHUWE IO MATH 7 1 - - Bormpocs! k 3agety
TOYKaM.
Cp. 2.7. JluHeliHOE CrJaXUBaHHWE MO TISATH 7 2 - - Bomnpocs! k 3auery
TOYKaM.
I[Ip. 2.8. HenuHelHOE criaXuBaHUE MO CEMU 7 1 - - OT4eT B 3JIEKTPOHHOM
TOYKaM. BUJIC
Moayib 3 Jlek. 3.1. Ilpo6nemsl mosrydeHus Ha OBM 7 1 - - Bomnpocs! k 3auety
CIIy4alHBIX YUCIOBBIX
MOCJIEI0BATEIBHOCTEN C 3aJaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTUKAMHU.
Cp. 3.1. Ilpo6nemsl mosrydeHust Ha OBM 7 2 - - Bormpocs! k 3auety

CJ'Iy‘-IElfIHLIX YHCJIOBBIX
MOCJIEIOBATEILHOCTEH C 3aJaHHBIMH
BEPOATHOCTHBIMU XapPAKTCPHUCTUKAMHM.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HanMeHoBanue TeM 3aHATHH Oo0nemMm,
yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(paznen) (yueoHoii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)

IIp. 3.1. IIpo6iemsl mosrydeHust Ha 9BM 7 1 - - OT4YeT B 2JIEKTPOHHOM|
CITy4alHBIX YUCIOBBIX BUJIC
MIOCJIeI0BATEIBbHOCTEN C 3aJaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTUKAMMU.

Jlek. 3.2. BeluncneHnne XxapakTepUCTUK CUCTEMBbI 7 1 - - Bormpocs! k 3auery
10 €€ ONePaTOPHOM XapaKTEPUCTHUKE.

Cp. 3.2. Beruucnenue XxapakTepUCTHK CUCTEMBbI 7 2 - - Bomnpocs! k 3auety
I10 €€ ONEePaTOPHOM XaPAKTEPUCTHUKE.

IIp. 3.2. Beruucnenue XxapakTepUCTHK CUCTEMBbI 7 1 - - OT4eT B 3JIEKTPOHHOM
I10 €€ ONEepaTOPHOM XaPAKTEPUCTHUKE. BU/JIC

Jlek. 3.3. Alroput™msl ¥ METO/Ibl TEHEPALIUU 7 1 - - Bompocs! k 3auery
PaBHOMEPHO paCIPEACIICHHBIX CIIYYaiHBIX
YHUCEIL.

Cp. 3.3. Alroput™msl ¥ METO/IbI TEHEPALIUH 7 2 - - Bomnpocs! k 3auety
PaBHOMEPHO pacIpeAesICHHBIX CIIyYailHbIX
YHUCEI.

IIp. 3.3. Alroput™msl ¥ METO/IbI TEHEPALIUH 7 1 - - OT4YeT B 2JIEKTPOHHOM
PaBHOMEPHO pacIpeAesICHHBIX CIIyYailHbIX BU/JIE
YHUCEI.

Jlex 3.4.MopenupoBaHUe JTOTHUECKUX (YHKITHIA. 1 - - Bomnpocs! k 3auetry

Cp. 3.4.MopenupoBaHUe JTOTHUECKUX (YHKITHIA. - - Bormpocs! k 3auery

IIp. 3.4.MopenupoBaHUe JTOTHUECKUX (YHKITHIA. 1 - - OT4YeT B 3JIEKTPOHHOM

BHJIC
eK .5. MeTo 1 anropuT™ petieHus: CuCTeM - - OMPOCHI K 3a4ET

J 3.5.M 7 1 B
JIMHENHBIX YpaBHeHN MeToioM ['aycca.

Cp. 3.5. MeTtoa u anropuTM pelIeHUs] CUCTEM 7 1,75 - - Bomnpocs! k 3auety

JIMHEWHBIX ypaBHEHUM MeToJioM ['aycca.




DopMBbI TEKYLLET0
Bu . KOHTPOJIA
Monyab A . HanMeHoBanue TeM 3aHATHH Oo0nemMm, p
yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(paznen) (yueoHoii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. 3.6. Konebanus 1 pe3oHaHC B 7 1 - - OT4YeT B 2JIEKTPOHHOM|
MEXAHUYECKOW CUCTEME. . BHJIC
IIp. Kiaccuueckuii ciekTpalibHbIA aHaIu3 U 7 1 - - OT4eT B 3JIEKTPOHHOM
CUHTE3. BUJIC
ITA 7 0,25
HTroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JIns  mpoBeleHHs NPAKTUKO-OPUEHTHUPOBAHHBIX  JIEKIMM  HUCIOJB3YeTCAd  COYETaHue
TPaJULMOHHBIX METOAOB OOY4YeHHs C MHTEPAaKTUBHBIMU TEXHOJOTMAMHU. AKTHBH3ALUA
NEeSITeIbHOCTH CTYIEHTOB Ha JICKIUM JOCTHTaeTcs BO BpeMsl MPOBEIEHHUS NpPOOJEMHBIX U
JUCKYCCHOHHBIX JICKLIMH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[lpakTudyeckue 3aHATUS TIPOBOISATCS B KOMITBIOTEPHBIX —ayIMTOpUAX. Mcmomb3yrorces
WHTEPAKTHBHBIC TEXHOJIOTUH, WH(POPMAIIMOHHBIE TEXHOJIOTMH W TEXHOJOTHMH Pa3BUTHS
KPUTHYECKOTO MBIIUICHHS. B Tporiecce MpakTHYeCKUX 3aHITUH TPUMEHSIETCS TIPOCKTOP, MaTepHa
3aHATUI OQOpPMIICH B BUJIE Mpe3eHTALWH, Oaroaapst 4eMy 3(pGEKTUBHO OCYHIECTBIISETCS MPOIece
nepeaayn u ycBoeHus: uHGopMariu. Ha 3aHATHIX MaKCUMaJIBHO aKTUBU3UPYETCSI CAMOCTOSITeIIbHASI
pabora cryneHToB. OOy4arommMmcs HEOOXOAMMO BBITIOJHUTh WHAMBHUIYAILHBIC 3aJaHMUS,
pa3BUBAIOIINE HABBIKU OyayIiel npodeccuoHanbHoit AesrenbHocTh. [Ipemaraercss HAUTH peleHe
3a1a4 C TOMOINBI0 WH(MOPMANMOHHBIX TEXHOJOTHHA. 3amaHus, MPEIyCMOTPEHHBIE B Kypce,
BBIMIOJIHSIOTCS Ha KOMIIBIOTEpAX MpH MOMOIMK Maremaruueckoro makera MathCad wmm mpyrux
OKOHOMETPHYECKHX TaKeToB. CTYICHTHI TPOBEPSIIOT, AHATU3UPYIOT, PA3BUBAIOT, MPHUMCHSIOT
MOJYYCHHYIO MJIM HalJICHHYI0 WHPOPMAIIHIO, TIOTy4Yast IPOPECCUOHATIBHBIC YMCHUS U HABBIKH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIETeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
7 ITK-5 [Ipaktraeckue padoTsr NoNe 1-3
Bomnpocs! k 5x3ameny Ne 1-25
7 ITK-5 [Ipaktraeckue padboTsr NoNe 4-6
Bomnpocs! k 9k3ameny Ne 26-50
7 ITK-5 [IpakTraeckue padboTsr NoNe 7-8
Bonpocs k 3x3ameny Ne 51-75

7.2. TunoBble 3aJaHUs] M1 HHbIE MAaTePUAJIbl, HEO0XOIMMBbIe VISl TEKYIero KOHTPOJIsI

7.2.1. KOMIUIEKT OpaKkTHYECKUX pPadoT
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

IIpakTuyeckas padora Nel

OcHoBbI pa6oThl ¢ nporpammoii «MathCAD»

[TopsiioK BBINONHEHUS TPaKTHUYECKON paboThl Nel.

3ananue 1.

Beruncnuts:

1) +100; 2) |-10| =; 3) 10! =.

OTO U BCE OCTaJbHBIC 3a/laHUSI CHAOAUTh KOMMEHTApUsAMH, UCIONb3Yysl KoMaHasl "Text” — Create
Text Region” mmu "Text” — "Create Text Paragraph”.

3ajanue 2.

1) Onpenenutsb nepeMeHHbIE:

a:=3.4;b:=6.222; ¢ =0.149; (nprueM nepeMEeHHYIO ¢ — rII00ATBHO).
2) BbruucnuTh 3HaUE€HUS BBIPAXKCHUS:

3 _
Z = 2ab+3c 'N::es'”C-cos%.

)
\/(aZ + ba+c) .C
3) C nomomipto komanasl “Math” — "Numerical Format” — “Displayed Precision” u3meHUTbH
TOYHOCTh OTOOPAXKEHHUs PE3yJIbTATOB BEIYUCIEHHS ITI00ATBHO.
3amanue 3.
BriBecTr Ha SKpaH 3HAYCHHUE CUCTEMHOUKOHCMAHMBIT U YCTAHOBUTh MaKCHUMAaJbHBIN (opmar eé
OTOOPaXKECHHUS JIOKAILHO.

3amanue 4.
BBITIOTHUTE ClIeTyIOITNE OTepaliii ¢ KOMIUIEKCHBIMHA YHCIIaMU:

Z:=-3+2i;|Z| =;Re(2) =; Im(Z) =; arg(Z) =; NZ = ;N—5=; 2Z =; Z1:=1+2i; Z2:= 3+4i;
Z1+72=;71-722=;7Z1-22=;71/Z72 =.

3amanue 5.
BBITIOTHUTE CIIEYIOIITNE OTIEpaIlH:

i=1.10; Yi=; [[(+D=; 0fxz-lg(x+2)dx:- Tde—- X=2: —Xx =
. ) , i , i ’ 0 ’ O’B(Sin 2X)2 , . ’ ,
d .

—sin(x) =.

4y SN(x)



3ananue 6.
Onpenenutb BekTopsl d, S 1 R uepes muckperHsbiii aprymedT i. OTo0pasuTh rpaduyecku, TabIMIHO

sagannabie pynkuun Ri(di) u Si(di),ucmons3ys komanmy Graphics — Create X-Y — Plot. YtoOsr

opopMuTh rpapuK, HOOXOAMMO BBINOIHHUTD CIEAYIOIINE KOMaH/IbI.

i di Si Ri
0 0,5 3,3 2

1 1 5,9 3,9
2 1,5 7 45
3 2 6,3 3,7
4 2,5 4.2 1,2

1) llenkHyTh MBIIIBIO Ha Tpaduke, 4ToObI BbAEIUTH ero, npu 3ToM MathCAD 3amenut meHro
Graphics ua menro X-YPlot.

2) Beiopats X-YPlot — Format (mosiButcs amanoroBoe okHo "FormattingCurrentlySelectedX-
YPlot") u orhopmarupoBath rpaduk Tak, 9T00bI B KaXKA0# y3110BO# Touke rpaduka Gpyukimn Si(di)
crosin 3uak Buga [1 (Traces — Symbol — box), a rpadux ¢yakiuu Ri(di) oroOpasuts B B
rucrorpamMmel (Trace — tupe — bar).

3) Hanectu nunauu cetkn Ha rpaduk (X-YAxes — GridLines) u oroOpasuts serenny (Traces —
HideLegend).

3amanue 7.

[Toctpouts nexaprosl (X-Y Plot) u nomsipusie (Polar Plot) rpaduku cnexyromumx QyHKIHA:

X (a) :=cos(x) - sin(x);
Y(a):=1.5c0s()? —1;
P(a) :=cos(x).

J51s 3TOr0 HEOOXO0AMMO OMPEENIUTh o KaK IUCKPETHBIN apryMeHT Ha uHTepBaiie oT 0 10 27 ¢ marom
7/30.
Omnpenenuth 1o rpapuxy X-Y Plot koopauHaTh! J1I000# U3 Touek mepeceueHus rpadukoB Y(a) u
P(a), miast 5Toro HEOOXOAUMO:

1) Boyzenuts rpaduk u Beiopath X-Y Plot — Zoom (nosiButcs auanorosoe okuo "X-Y Zoom")

JUIsl yBEIMUYEHHsI YacTu Tpaduka B 007IaCTH TOUKH MEpeceUeHus;

2) Ha ueprexe BBIACTUTH MYHKTUPHBIM NIPSIMOYTOJBHUKOM OKPECTHOCTh TOYKH IE€pPEeCeUeHUs
rpadukoB Y(a) u P(a), KOTOPYIO HY)KHO YBEIHYIHUTb.
3) Haxxate kHONIKY Zoom, 4TOOBI IepeprcoBaTh Irpauk.
4) YtoObI cenathb 3TO M300pakeHue MOCTOSTHHBIM, BEIOpaTh Accept.
5) Beiopats X-Y Plot — Trace (mosiButcs auanorooe okHo "X-Y Trace™).
6) BHyTpu ueprexa HaxaTb KHONKY MBIIIM U TEPEMECTUTh yKa3aTelb MBIIIM Ha TOYKY, UbH
KOOPJAWHATHI HY)KHO YBUJICTb.
7) Beiopare Copy X (wnu Copy Y), Ha CBOOOZHOM MoJie JOKyMeHTa HaOpaTh Xper := (v Yper :=)
u BeIOpaTh NMyHKT MeHto Edit — Paste.
8) Beruncnuth 3Hauenus pynkiuit X(a) u Y(a) npu o= /2.
3ananue 8.
Hcnonb3ys komanny Math — Matrics co3gate Matpuity Q pasmepom 6[] Ha 6, 3amonHUTH €€
IIPOM3BOJILHO U 0TOOpa3uTh rpaduyecku ¢ nomoirsio koManasl Graphics — Create Surface Plot.
3ananue 9.
[TocTpouTs rpaduk moBepxHoctu (Surface Plot) u kapty nmunmnii ypoBHs (Contour Plot) nis pyakium
JIBYX TEPEMEHHBIX:
X(t,a):=t-cos(x)-sin(x).
1) Onpenenuts Gyuknuio X(,a).
2) 3amath Ha ocsx nepeMeHHbIX t U a mo 41 Touke (1:=0..40, j:=0..40): ans nmepemeHHoi ti co
3HAYEHHUSIMU, U3MEHSIOMIUMUCS OT —5 00 5 ¢ mmarom 0.25 (ti := -5 + 0.25I), a a1 mepeMeHHOM
aj— ot 0 10 27 ¢ marom 7/20(q;j := 7/20 ).



3) Onpenenuts Matpuity Mi j := X(ti, j) 1 0T0Opa3uth €€ rpaduuecKku.

4) C nmomompio koMan bl Graphics — 3D Plot Format Bei3Bate quanorosoe okHo "3D Plot Format"
Y U3MEHUTH:

— xapakTepucTtuku mpocmotpa (View — Rotation — Tilt),

— nBeta u auHUK noBepxHoctH (Color&Lines — Shading),

— mapameTpbl oceit (Axes),

— Buj 3aronoBka rpaduka (Title).

3apmanue 10.

Hcnonw3ys nepemennyto FRAME u komanny Animation — Create, co3aTh aHUMAaIIUOHHBIC KITHITBI
C TIOMOIIIBIO JIAHHBIX PUBEICHHBIX B TaOIHIIE:

Bapuantsl 3ananus 10

Ne IIepemeHHBIE OyHKIHUH FRAME Tun rpaduka
BapUaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 po|momspusiii (Polar
20 Plot)
2 i:= 0..FRAME+1 gi:= 0,5i-cos(i) or 0 10 | TpexmMepHBbIi
hi:= isin(i) 50 TOYCUHBIN TpaduK
ki:= 2i (3D Scatter Plot)
IPaHHMIIBI HA OCSX
MinMax
x-50 50
y—50 50
z0 50
3 i:=0..20 f(x,y):=sin(x*+y*+FRAME) or 0 nol|rpadux
j:=0..20 Xi:=—1,5+0,15i 50 TIOBEPXHOCTH
yj:=-1,5+0,15j (Surface Plot)
4 r:= FRAME, Xmn:= (R+r1cos(vn)): ‘cos(Wm) ot O 1o |rpadux
R:=6 Ymn:=(R+rcos(vn)) Sin(wm) 11 napaMeTpUIeCcKOM
m :=0..20 Zmpn:= 1 Sin(Vn) TIOBEPXHOCTH
n:=0.20 (Surface Plot)
(TpaHHIIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 mo 11)
5 r.= FRAME, Xmn:=(R+rlcos(vn))[] cos(wm) [[or O o |rpadux
R:=6 Ymn:=(R+rJcos(va)) I sin(wm) (11 apaMmeTprUIecKon
m :=0..20 Zmn:= rlJ sin(vn) MOBEPXHOCTHU
n:=0.20 (Surface Plot)
(TpaHHIIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 no 11)

IpakTnyeckas padbora Ne2

Pemenue ypaBHeHu i

[Topsimok BBIMOTHEHUS TPAKTUUYECKON paboThl No2

3amanue 1.

1) IToctpouts rpaduk GpyHKImH f(X)u MpUOIU3UTEIEHO ONPEAESTUTh OJUH U3 KOPHEH ypaBHEHUSI.
2) Peruts ypasaenue f(X)= Oc Tounoctsio ¢ = 104 :



— C IOMOIIIBIO BCTpoeHHOM (pynkiu Mathcad root;

— MetooM HproToHa (KacaTesbHBIX ), UCTONb3ys GyHKuo until;

— METOJIOM UTepalui, ucroib3ys ¢pyHkuuto until.

3) OnpenenuTh YUCIIO UTEPALKI B KAKIOM METOJE, ¢ MoMouiblo GpyHkuuu last.
Bapuantsl 3ananus 1

No f(x) Ne f(x)
BapUaHTa BapUaHTa
1| 3sin+/x +0,35x — 3,8x; 9 |e-e*-2
x €[2;3] x e[01]
2 NI S 10| J1-x—1gx;
3+sin3,6x x e [01]
x 0]
3 arccosx —+/1—0,3x%; L /2x2 412 —cosx —1:
x e[071] x e[071]
Y 1-04x2 —arcsinx; 12 cos(zj _2sin (l) S
x e[071] X X)X
x e [1;2]
5 3x—14 +e* —e7*; 13 01x% —x-Inx;
x e [1;3] x e [1;2]
6 0,25x3 + X — 2 14 1—x+sinx—In(1+ x);
x €[0;2] xe[0;2]
7 _ 2 15 eX—ZI._X3 —x
arccos————;, ’
1+ X% —x x €[01]
x € [2;3]
8 | 3x—4Inx-5 xe[24]
3ananue 2.

Jiis mosmHOMa g(X) BBITIOJIHHUTE CIIEAYIOIINAE ICHCTBHS:

1) C nomomuipto komanasl Symbolic — Polynomial Coefficients coznats BekTop V, comepskamumit
KO3 UIIMEHTH TOJTUHOMA.

2) Pemuth ypaBHenue g(X) = 0 ¢ momoisio ¢pyHkimu Polyroots.

3) Pemuth ypaBHEHHE CUMBOJILHO, UCIIOJIB3YS KoMaHay Symbolic — Solve for Variable.

4) pa3noXuTh Ha MHOXKUTENH, HCTIoNb3yst Symbolic — Factor Expression.

BapuanTe! 3a1anus 2

Ne 9(x) Ne [69)
BapI/IaHTa BapI/IaHTa

1 X*— 233+ x2—12x + 20 9 x*+ x3— 17x>— 45x — 100

2 x4+ 6x3 + x°— 4x — 60 10 x4 — 5%+ x?— 15x + 50

3 x4 — 14x%— 40x — 75 11 x*— 4x3— 2x%2— 20X + 25

4 X*—x3+ x°— 11x + 10 12 x4+ 5x3+ 7x% + 7x — 20

5 x4 — x3—29x°— 71x 13 x*— 7x3+ 7x%— 5x + 100

6 x4+ 7x3+ 9x° + 13x — 30 14 x4+ 10x3 +36x% +70x+ 75

7 x4+ 3x3 — 23x%— 55x — 150 15 x* + 9x2 + 31x% + 59x+ 60

8 x4 — 6x° + 4x% + 10x + 75




3amanue 3.

PemnTh cuctemy JTUHEMHBIX YPaBHEHUM:

1) ucnone3ys pynkuuu Find,

2) MaTpUYHBIM CIIOCOOOM, MCITONIB3YS QyHKIHIO ISolve.

Bapuantsl 3ananus 3

2+ 2X3 + x4 = 18;

\

4 1—3xX2 +x3—5x4 = 37;
1—5X2 + X3 —x4 = 30.

BapuaHT Cucrema JIMHEHHBIX BapuaHT Cucrema JIMHEHHBIX
ypaBHEHUH ypaBHEHUU
1 FXo+2X3+3x4=8; 9 1+ X2 —5X3 + Xa =4,
.+ 33 =6; —3X2 — 6x4 = —T;
X2+ 34 =4; < o—Xs+ 2x4 = 2;
+ 2X2 — X3 + 2Xa = 4. X1 + 4Xo — X3 + 6Xg4 = 2.
2 F~+ 2X2 + 3X3 + 4X4 = 22; 10 r+ 2X2 + 3X3 + 4X4 = 26;
1+ 3x2 + X3+ 2x4 = 17, L+ 3x2 + 4X3 + xa = 34;
$ +Xo+x3—X4=8; L+ 4X2 + x3 + 2Xa = 26;
—2X3—3X4 = —T1. L+ X2 + 2X3 + 3x4 = 26.
3 71+ 10X — 7X3 — X4 = 23; 11 751 — 8X2 — 3x3 —2x4 = 18
1—X3— x4 = 37; — 2x2 + 3X3— 2x4=28;
Q1 2X3 + X4 = 22; 4 +Xx3+Xx4=10;
1+ X2+ 2X3 + 3X4 = 26. X2 + X3 + 2x4 = 21.
\ \
4 r1— X2 + 10x3 — X4 = 158; 12 (1 — X2 + 4X3 + X4 = 66;
1+ X2+ 10x3 + 7x4 = 128; 2 —6X3 + x4 =-63;
L1-2X%—2x3—X4=7; 4 1 — 3X2 +6x3 —5xX4 =146;
— 12X + 2X3 — X4 = 17. 1 — X2 + 6X3 — X4 = 80.
\ \
5 r— 2X2 + 6X3 + X4 = 88; 13 71— 3X3 — 2X4 = -16;
1+ 2X3— 3x4 = 88; 1—X2 +13x3 +4x4 = 213;
{ 1—3%2 + 7x3 + 2x4 = 181; L 14X+ 2x3 + Xa = 72;
3X1 — 7X2 + 5x3 + 2x4 = 99. — 12x3 — 5x4 = 159.
\ \
6 rF— 2X2 — 8%a = —7; 14 1+ TXo— 7x3—2X4 = 5;
+ 4% — 7x3 + 6x4 = -8; 1+ 4X2 + 5x3 + 8x4 =60;
< + X2 — 5x3 + X4 =-10; <14 2% + 2x3 + X4 = 27;
1—Xo+2xa=17. 1—2X3— X4 = —1.
\ \
7 71+ 2X2 + 6x3 + X4 = 15; 15 71— 9X2 + Sx3 +X4 =124 ;

2— Sx3—x4 =-54;

< 1—5Xp + 2x3 + 4xs =83;

1—9X2 + x3 + 6X4 = 45.

\

\,

8 71— 5X2 + X3 + 5x4 = 165;
1+ X2 — 3x3 — x4 = -15;

{1+ 4x3— x4 = 194;

— X2 — 2x3 — 3X4 = -19.

3amanue 4.

1) IIpeobpa3oBaTh HenMHEHHBIE ypaBHEHHUS cucTeMbl K Buay f1(X) =y u fa(y)= X.
2) IlocTpouTh uX rpaduKu U ONPENETUTh HAYaIbHOE TPUOJINKEHUE PEIICHUS.
3) Pemuth cucTeMy HETMHEHHBIX YPAaBHCHHM, HCIIONB3YS GyHKIHo Minerr.

Bapuantsl 3ananus 4

BapUaHT

CucreMa HEJIMHENHBIX
ypaBHEHUN

BapUaHT

CucreMa HeJIMHEHHBIX
YPaBHEHUH




1 X+ 2y =2, 9 Wy +x=-04,
{'s(y 1) +x=0,7; { Cos(x+1) =
2 1(x+0,5)-y=1, 10 X+ 2)-y=15;
{;s(y 2) +x=0; {vs(y 2) +x=0,5;
3 ISX +y =1,5; 11 1S(x +0, 5) y 2;
{ Sin(y—0,5) = {1y 2X =
4 Is(x +0,5) +y=0,8; 12 IS(x—2) +y= O
{1y 2x = 1,6; {1(y+05) x=1
5 x-1)=13- y 13 IsS(x +0,5) +y= 1
{ Sin(y +1) = {1(y+05) x=1
6 ts(x+05)+y 1; 14 -2y =1;
{w 2X = {'s(y +0,5)-x=
7 sink+1) +y=0,8; 15 Sin(x - 0,5) = 1;
{1(y 1) +x=1,3; {nsy+x—15
8 X -2y =1,
{1(y -1)+x=1,3;
3aganue 5.
CHMBOIILHO peHINTh CUCTEMBI ypaBHeHPIfIZ
+ 4ny = a;
{ +y=h.
-z = a,
-Z2=Db;
tX=c
IIpakTnyeckasapadora Ne3
HNHuTepnonsinus U npeacKa3aHue
[TopsiioK BBIONHEHHS TPAKTUYECKON paboThl N3
3ananwue 1.
Bbruncnute 3HaueHus 3amaHHOM (yHkumm yi = f(Xi)B y3max wuHTepmomsmmu xi = a + hirue
b-a
h= ( ) =0,1, ..., 10, Ha otpeske [a, b].
BapwuanTe! 3ananmii 1...7
No f(x) [a; b] Ne f(x) [a; b]
BapuaHTa BapuaHTa
1 Sinx? [0;2] 9 x-Cos(x + In(1 + X)) [1;5]
2 Cosx? [0;2] 10 2X [1;5]
10-In——
1+ X
3 esInx [0:5] 11 Sinx?-e ™) [0:3]
4 1 [0;2] 12 Cos(x + Cos’x) [0;2]
0,5+ x2




5 g(x+Sinx) [2:5] 13 Cos(x + e°°) [3:6]
6 1 [0;4] 14 Cos(2x + x?) [0;1]
1L+e™)
7 Sin(x + e5™) [0:3] 15 eC%%.Cosx? [0:2]
8 e—(x+1/x) [ 1 : 3]
3amanme 2.

[To BerumcneHHOM TabmuIe (Xi, Yi) MPOBECTUITAPAOOTHUSCKYIO HHTEPITIOJISAIIUIO.

1) dns HaxoxkaeHus: Ko3PPUIUEHTOB HCKOMOTO ToJitHOMA (3.1) HE0OXOIUMO COCTaBUTh CHCTEMY
JTUHEHHBIX anreOpandecKkux ypaBHeHwHi (3.3).

2) CucteMy ypaBHEHHUH PELIMTh MATPUYHO C MCIOJIb30BaHueM (yHkiuu Isolve.

3) [ocTpouTs rpadviKk MHTEPIOISIIHOHHOTO MHOTOWICHA U OTMETHTh Ha HEM Y3JIOBBIC TOUYKH (Xi, Vi)
3amanue 3.

1) Anst BerUuCIIeHHON TabauuHON (QyHKIIMH COCTaBUTH (YOPMYITY HHTEPHOISAIIMOHHOTO MHOTOYJICHA
Jlarpan»a, UCIIOJIb3Ys ONEPaTOPbl CYMMHUPOBAHUS U TIPEMHOKEHUS 110 IUCKPETHOMY apryMEHTY, a
Take QyHKImo If.

2) IToctpouts rpadik HHTEPIOIAIMOHHOIO MHOTOYJICHA U OTMETUTh Ha HEM Y3JI0BbIE TOUKH (Xi, Yi).
3asanue 4.

1) IIpoBecTr WHTEPHOIMPOBAHUE 33aJaHHONH (YHKIMH C TIOMOIIBIO TEPBOM H  BTOPOM
MHTEPHOSIHOHHBIX (hopmyn HetoToHa.

2) [MoctpouTh rpadMKu UHTEPIOJSIMOHHBIX MHOTOYWICHOB M OTMETHTh HAa HEM Y3JI0BBIC TOYKH (Xi,
yi)-

3apmanue S.

1) IlpoBect J/MHEWHYI0 MHTEPHOJSLUUIO 33JaHHOM (QYHKIMHM C TIOMOIIbIO BCTPOEHHOM
UHTEPIOJIMOHHO# (yHKImu linterp.

2) IToctpouts rpaduk GpyHKIwu liNterp u OTMETUTH Ha HEM y3JI0BBIC TOUKH (Xi, Vi).

3ananue 6.

1) IIpoBecTH CritaiftH-UHTEPIIONSINIO C TIOMOIIBIO GYHKIWMI Ispline, pspline, cspline u interp.

2) Moctpouts rpaduk GyHKIMHU INtErP U OTMETUTH HA HEM Y3IJIOBBIC TOUKH (Xi, Yi).

3ananue 7.

1) Beraucnuth 3HaueHus 3aaanHoi GyHkimu yi = f(Xi)B Toukax xi =a + i/10,rae, i = 0,1, ..., 10(b —
a), Ha oTpeske [a, b].

2) C ucnosnb3oBanueM ¢yHkuuu prediCt BBINONMHUTBIPEICKa3aHHEe (IKCTPAIOIISIIUIO) MOTY4YSHHOTO
BEKTOpa JTAaHHBIX Yj B mocieaytomux 1 0 Toukax 1o mocieHuM 7 3Ha4eHUSIM (PYHKITUH.

3) Otob6pa3ute rpaduyecku HMEIOLINecs IaHHble, MpeACKa3aHHbIE TaHHbIE M UCTUHHBIA BH[

byukmun f(x).

IIpakTuyeckast pabora Ne4
MartemaTu4deckasi 00pad0TKa pe3yJIbTaTOB IKCIEPUMEHTAJIBHBIX JAHHBIX
[TopsioK BBIMOJIHEHUS TPAKTHUECKON paboThl Nod

3ananue 1.
Coznaiite Ta0nMIly SKCIEPUMEHTAIbHBIX JaHHBIX:

xi=a+h;,i=0,1,...,10,h=

,HaoTpeske [a, b].

BapuanTs 3aganus 1

No Vi [a; b]
BApHUAHTA

1 2,86; 2,21; 2,96; 3,27; 3,58; 3,76; 3,93; 3,67; 3,90; 3,64; 4,09 [0; 1]

2 1,14;1,02; 1,64; 1,64; 1,96; 2,17; 2,64; 3,25; 3,47; 3,89; 3,36; [-1; 1]

3 4,70; 4,64; 4,57; 4,45; 4,40; 4,34; 4,27; 4,37; 4,42; 4,50; 4,62 [2; 4]

4 0,43;0,99; 2,07; 2,54; 1,67; 1,29; 1,24; 0,66; 0,43; 0,35; 0,70 [2; 4]




5 1,55; 1,97, 1,29; 0,94; 0,88; 0,09; 0,02; 0,84; 0,81; 0,09; 0,15 [1; 4]
6 3,24;1,72; 1,95; 2,77; 2,47, 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]
7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16; 2,51; 2,10; 1,77; 2,28; 1,70 [-1; 2]
8 1,77;0,92; 2,21; 1,50; 3,21; 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]
9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]
10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24; 3,08; 3,00; 4,70 [0; 5]
11 2,95; 3,38; 2,71; 2,37; 2,29; 2,75; 2,76; 2,74; 2,57; 2,40; 2,99 [1; 5]
12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]
13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]
14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]
15 2,35; 2,16; 2,39; 2,39; 2,18; 2,09; 2,44; 2,56; 3,35; 3,22; 2,65 [-3; 4]

3amanmue 2.
1) AmIpOKCHMHPOBATh MHOTOWICHAMH 2-OH U 6-0i CTENEHU 10 METOJY HaMMCHBIINUX KBaJIPaTOB

(GyHKLUIO, 331aHHYI0 TaOJIUIeH 3HAaYEHUH XiHl Yi M CPABHUTH Ka4eCTBO NPUOJIMKEHUH.

2) [Toctpouth rpadku MHOTOUIICHOB M OTMETUTH Y3JIOBBIC TOUKH (Xi, Yi).

3ajnanue 3.

1) [Ans npuBeneHHBIX B TaOJMIE 3KCHEPUMEHTANbHBIX JaHHBIX (Xi, Yi)ONpeAeauTh MapaMmeTphbl
JIMHEHHOM perpeccuu ¢ KCIoIb30BaHHeM BCTpoeHHBIX (hyHkuuit Mathcad slope u intercept.

2) Otobpa3uth rpaduyecku COBOKYITHOCTh TOUEK BEKTOPOB Xi U Yi M Pe3ylbTaThl MPOBEICHHOU
JIMHENHON PEerpeccuu.

3ananue 4.

1) AnnpokcuMupoBaTh JaHHbBIE U3 BEKTOPOB X U Vi :

— MOJIMHOMOM 4-0MCTeNeHH MPU MTOMOIIU (GyHKIMH regress u interp;

— HabopaMu MOJIMHOMOB BTOPOTO MOPsiAKa ¢ MOMOIIb0 GyHKiui 10ess u interp (mpu span paBHoM
0,5u2,5).

2) Otobpa3zute rpadpu4ecky pe3ynbTaThl allpPOKCHUMAIIH.

3ajganue 3.

1) AnmpoKcHMHPOBATh SKCIIEPUMEHTAIbHBIC JaHHBIC W3 TaONWI] 3HAUCHUH Xiu Vi JHMHEHHOM
KOMOWHanuen QyHKIui:

f(x) = asf1(x) + axf2(x) + asfa(x).

2) KoadduuueHntsl BekTOpa a HailTH ¢ momolnsio Gpyakmuu linfit.

3) Orobpa3uth rpauyeckd COBOKYITHOCTb TOYEK BEKTOPOB Xi M Yi U PE3yJbTaThl MPOBEICHHON
JUHEWHOMN perpeccuu oOIIEeTro BU/IA.

BapuanTtel 3aanus 5

Ne f1(x) f2(x) f3(x)
BapHaHTa
1 eX 1 Sin x
V1+ 2Cos?x
2 1 e Sin (3x)
1+x° _
3 1 e Sin X x
1+ x°
4 arctg x InInx Sin x
5 e—x 12 1 e
X
6 1+ X Cos x
al Cos —
2+ x 10




7 1 1+ x2 Cos x
1+eX
8 X 2 —Cos x X
CosE sz
9 1 arctg/x Sin 3x
1+¢*
10 In(x + 5) 1+ x Sin x
11 1 1+ X 1
X x?
12 Cos x 1 1
1+ X + x° 1+ X
13 eX Cos 4x X2
14 m R Sin?(3x)
15 1 X X
vl COSE COSE
+ X+ X
3aganue 6.

1) AIIpOKCHMHUPOBATh 3KCIIEPUMEHTAJIBHBIE JAHHBIE U3 TAOJIHI] 3HAUYCHUH Xt Yi QYHKIIMEH BHIA:
U +U,-x+U,-x?
f(x)=e>""

2) [TapameTpsl BekTOpa U HaiiTH ¢ moMomibio GyHkuu genfit.

3) Orobpa3uth rpauyecku COBOKYITHOCTb TOYEK BEKTOPOB Xi M Yi U PE3yJbTaThl MPOBEICHHON
HEJIMHEWHOH perpeccuu o01ero BUaa.

3ananue 7.

1) BBINOIHUTH CrilaXMBaHUE SKCIIEPUMEHTAIbHON (QYHKIINY, 3aJaHHOM Tabyniiel 3Ha4eHU! Xiu Vi, ¢
MIOMOIIIBIO BCTpOeHHBIX GyHKmi Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl Criia)kuBaHus 0TOOPA3UTh rpapUUECKH.

IIpakTuyeckasipadbora NeS

YuciieHHOEe HHTErpUpPOBaHue U (P pepeHupoBanne

[TopsimoK BBIMONHEHUS MTPAKTHYECKON paboThl No5

3ananue 1.

Onpenenuts Gyakiuio f(X) Tadbauuno, BeraucauB 3HaueHus yi = f(Xi)B Toukax xi = a + h;;
1=0,1,..,8;

h= b-a Ha oTpe3ke [a, b].
BapuanTe! 3ananus |
No f(x) [a; b] [c; d]
BapHaHTa
1 1 [0,4; 0,8] [2, 2;1]
tg2x +1
(1-Cos3x)-2
3 1 [0,18; 0,98] [0,5; 0,6]
xVxE +4




4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
5 L 200x+2) [0; 0,4] [1,5; 1,6]
6 X2~arctg(x/3) [0,8; 1,6] [1;1,1]
7 e”-Sin3x [0,4; 1,2] [2;2,1]
8 ctg 2x [0,8;1,2] [1,11]
(Sin2x)?
9 (x + 1)-Sinx [1; 5] [1; 1.1]
10 5x + x-lgx [0,2; 1] [1,3; 1,4]
11 (2x + 3)-Sin x [0,4; 1,2] [0,5: 0,6]
12 Cosx [0,4;1,2] [1; 1,1]
2X+5
13 1 [0; 4] [2; 2,1]
1+ X+ X2
14 1+ X [0,4; 0,8] [1,5; 1,6]
2+ X
15 /1+ o [0,4; 1,2] [0,5; 0,6]
3amanmue 2.

b
Bbruucnuth uHTETpat: I f (x)dx:
a
1) c MOMOIIBIO BCTPOSHHOTO ONepaTopa HHTETPUPOBAHUS;
2) o ¢opmyie NpSIMOYTrOJIbHUKOB;
3) mo ¢popmyne Cumncona,
4) c MOMOIIBbIO BCTPOCHHOTO ONepaTopa MHTETPUPOBAHUS U MHTEPIOJIALUEH TaOauuHOW HyHKIHUU
KyOnueckuM crutaitnoM (pyrkuuu cspline u interp);
5) MeTo/1I0M HeolpeaesIeHHBIX KO GUIMEHTOBI YUCICHHOTO HHTETPUPOBAHUS.

3amanue 3.
b

BBIYUCIUTE HHTETrpa I f (X)dXmeTomom Monte-Kapimo. JI1s1 3Toro HEoO6X0aMMO:
a
1) onpenenuTh qUana3oH cay4aidHbIX yncen, Hanpumep | = 0...1000;
2) ompenenuTh ¢ OMOIIBI0 QYHKIMK Nd paBHOMEPHO pachpeieieHHYIO CIy4YailHyr0 BEIUYHUHY 7]
Ha OTpe3Ke MHTerpupoBanus [a, b];
3) coznate Bextop Fj = f(7;);
4) c noMouIbr0 GYHKIUU MEAN BEIYUCIUTh HHTETPAL.
3ananue 4.
Haiitn nmepBooOpa3Hyto aHanmuTrdecku 3ananHoi QyHkiun f(X), ucmons3ys xomanny Symbolic —
Integrate on Variable.
3ajaHue 3.
BbraucinTh 3HaUCHUS TEPBOI M BTOPOI pou3BOAHBIX GyHKIHH f(X) B Touke X = c:
1) c momopto oneparopoB nudpepenupoBanus Mathcad;
2)METOI0OM HEOTPEASICHHBIX KO PHUIIMEHTOB 151 YUCICHHOTO U] depeHITpOBaHMS.
3) Ompenenuth ¢(yakmuoo f(X) Tabnuyno, BeruUCIUB 3HaueHus yi = f(Xi)B Toukax xi=c + h-i,
i=0,1,..,10,h=0,01 una orpeske [c, d].
3ananue 6.



OnpenenuTh CUMBOJIBHOC 3HAYCHUE MEPBOM M BTOPOM Mpou3BOAHBIX f(X), MCHOB3ys KOMaHIy
Symbolic — Differentiate on Variable.

IpakTnyeckas padora Ne6
Pemenne 00bIkHOBeHHBIX JU( PepeHINATBHBIX YPABHEHHI
[TopsiioK BBIMOTHEHUS TTPaKTUYECKON paboThl Ne6

3amanue 1.
0
Pemuts 3anauy Komu: a—y = f(X,¥), y(0) =1, c mrarom h = 0,1 na orpesxe [0; 1]:
X

— METOJIOM Jitnepa;

— metonoM Pynre-Kyrra(koaddunpentst ki 3agath kak GpyHKINU OT X 1 Y);
— METOIOM Anamca;

— ucnonb3ys pynkumto rkfixed.

Bapuantsl 3aganus 1

Ne X, y) Ne fx, y) Ne fx. y)
BapHUaHTa BapuaHTa BapHUaHTa
1 X+y 6 2y — Cos2x 11 2y + 3¢
2 2x% + 2y 7 y-e%?+2 12 Yy o x
~—e
2
3 e*—3y 8 3y —2-Sin x 13 Cosx
y+
3
4 y - Sin x 9 Xy 14 y—4x+5
5 10 2-Sinx +y 15
Yy ox-J ¢
3
3amanmue 2.

[Toctpouth rpaduku pelieHui, MOJyueHHBIX MeTogamu Oinepa, Pynre-Kyrra, Apamcan c
nomoiisio pyukimu rkfixed. Beraucnute B Touke X = 1 OTHOCHUTENBHYIO OTPEIIHOCTD IS KAXKI0TO
MeTo/a.

3amanue 3.

Haiitu ananutuueckoe (trounoe) pemenre OJY u3 3aganus 1 ¢ nomouisio npeodpaszosanuii Jlamnaca
(xomanae Symbolic — Transforms — Laplace Transform u InverseLaplaceTransform).

3ananue 4.

Pemmts 3anauy Komm s cucremsr O/1Y npu 3agaHHbIX HauallbHBIX YCIOBUSX Ha oTpeske [0; 2] C
mrarom h = 0,2. Pemrats ¢ momorpsto Gyukiuu rkfixed. IToctpouts rpaduku yrkimit u(t) u v(t).
BapuanTsl 3ananus 4

Ne CucreMa 0OBIKHOBEHHBIX HauanrHbie
BapUaHTa g depeHIaTbHBIX YPaBHEHHHA YCIIOBHS
u(0) u’(0) vi0) | v(©)
1 T=2v+u 15 15 1 1

’=_v+ 3u; -1 1 -15 3

T = v+ u-+ t,' 015 1!5 _1 2

d
3 {:;_u 1,5 1,5 1 1
o di
{
d




6 =2v+ outt 0,5 2 1 2
{’ = 4.
7 =V A+ 5 5 -1 1
{’ =5v—1uU
8 =y-5u; 1,5 1 3 1
{’ =2v+tu+tt
9 =05+ 2 0 -1 1
{’ =4-u+t
10 T=ov -1 2 -15 0
{’ =v+ 3u
11 =y—u-—t; 1,5 15 -1 -1
{’ =2v+u
12 T=5v+i -1 1,5 0 -2
{’ =3v+u
13 "=v+tu -0,5 1 -1 2
{’ =v+u-—t.
14 T=2v—u; 0 -2 0 2
{’ =4y +t
15 T=y -2t 3 3 -1 1
{’ =v+ 3u.
3ajanue 3.
Ha otpe3ke [a; b] ¢ ucnonb3oBanuem ¢yukiwmii load, score u sbval mpeo6pa3zoBats kpaeByro 3a1auy:
d2y

—— =f(x,y, y"), npu rpannunsIx ycnosusx y(a) = 4, y(b) = B x 3anaue Koww n Haiitn pemenue
X

3aganroro O/1Y B 10 mpoMexxyTOYHBIX TOUKaX ¢ momorbko ynkiun rkfixed.

Bapuantel 3ananus 5

Ne f(x, v, v) ['paHn4HBIC YCIOBUS
BapuaHTa a b y(a) y(b)

1 e’y + cos x 1 2 0 0

2 ysinx+e ™ 2 3 1 0

3 y COS X + tg X 0 1 0 0,45

4 x3y + COS X 0 1 1 0

5 X+ ety 2 4 1 0,14

T
1+X

7 y €OS X + C0S X 1 2 0 0

8 (2 +x)y + arctg x 0 3 0 0,22

9 (5-x)y+x 2 4 0 -1,2

10 eXy+2e™ 0 1,5 2,4 0

11 ey oy -3 -2 3 0

X
12 1 1 2 3 0 0
(X*+>)-y+ —
X X
13 (10-x)y +x -1 0 2 0
14 y 1 3 1,5 0
=5+ X
X




15 ylnx+1+x 7 8 0 0

IIpakTnyeckas padora Ne7
Pemenne nudpPpepeHuuajbHbIX YyPABHEHUI B YACTHBIX MPOM3BOJIHBIX
[TopsiioK BBINONHEHUS TPAKTUUECKON paboThl N7

3amanme 1.
Bapuantsl 3ananus 1
Ne f(x) a b c
BapUaHTa

1 4 1 0,1
2 f oo 2 0,1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4

|

l

0 5 X

6 X(x2—1)
7 sin (x?)
8 Sin(mx) cos x
9 x-sin2(x—1)
10 4x3-(x — 1)
11 Y 1 0,1 0,2
12 a 3 0,2 0,4
13 | | 5 0,4 0,6
14 | | 7 0,6 0,8
15 : : 9 0,8 0,9

L

o b X

Penmnts 3aaavy o KOJ'Ie6aHI/II/I CTPYHBI e,I[HHH‘IHoﬁ JJIMHBI C 3aKPCINICHHBIMU KOHIIAMMU:
2 2
o’u , ou

—=a"-—,a=1;
ot? Ox?

C HAYaJIbHBIMHU yCJ'IOBI/I}IMI/IZ
u(x, 0) = f(x),

8—u(x,0):0,0§x§1;
ot

U HyJIeBbIMU TpaHruHbIMU yesoBusimu: U(O, t) = u(l, t) = 0.

Jlnst penieHust 3a1a49u mocTpouTh ceTKy u3 11 y3nosmo X (i =0, 1, ... 10)unpoBecTr BBIYUCICHUS IS
16 cnoéemo t (j =0, 1, ... 16). Beraucnenust BBIMOJHUTE ¢ marom h mo x, paBHeM 0.1 1 marom 7 mo
t, paBabm 0,05. OTo6pa3uTh rpadudecku pemenne 3anadu Ha 0-m, 5-m, 10-m 1 16-M BpeMeHHBIX
CIIOSIX.

3amanue 2.
Haiitu perenne U(x, t) 1t ypaBHEHHS TETUTOMPOBOIHOCTH C MOCTOSSHHBIME KO3 GHUIIMEHTaAMH:
ou o4
—=a_——.,a=1
ot OX

C HA4YaJIbHBIMH YCJIOBHUAMMU:



ux,0) =f(x),0<x<1;

Y TPAaHUYHBIMU YCIIOBUSMU:

u(0, t) = a,

u(l, t)=nh.

Jlist perieHus 3a1auu mocTpouTh ceTky u3 11 y3moB mo X (i =0, 1, ... 10)unpoBecTd BHIYMUCICHUS IS
12 cmoésmo t (j =0, 1, ... 12). BerurcineHust BBIIOJIHUTE ¢ marom h mo x, paBueiM 0,1 u marom 7 mo
t, paBabiM 0,005. OToOpa3uth rpaduuecku pemienue 3aaadu Ha 0-om, 4-oM, 8-oM u 12-0M CIOSIX H
MOCTPOUTh MHTETPAIbHYI0 MOBEPXHOCTh pACHpEesIeHUs] TeMIepaTypbl B CTEpKHE C MOMOIIbIO
komansl Graphics — Create Surface Plot.

BapuanTsel 3aianus 2

Ne f(x) a b Ne f(x) a b
BapHaHTa BapHaHTa
1 X(x —1) 0 0 9 (X2 +0,5)-cos(2x x) 05 | 15
2 X3+ x2-x 0 1 10 Sin(m x)-cos x 0 0
3 x2(1 —X) 0 0 11 x-sin(2(x — 1)) 0 0
4 X2(1 —x) 1 0 12 In(0,5 + x)-(x—1) 0,7 0
5 x-sin(27 x) 0 -0,3 13 x-sin(4(x—1)) — X 0 -1
6 (X — 1)-sin’x 0 0 14 x-cos(2mx) 0 1
7 4x%(x — 1) 0 0,5 15 x-e X(x* - 2) 0 | 04
8 10x3(x — 1) 0 0,5
3ananue 3.

Haiitn crauronapHoe pacrpeneneHue TemrepaTypbl B KBaIpaTHON IUTACTUHE CO CTOPOHOM 1,

onuceiBaeMoe ypaBHeHueM Jlamnaca:

o°u  d%u

2t 2=0;

ox° oy

C KpaeBbIMHU yCIOBUSMHUBHUIA:

u(0,y) =fu(y), O =<y <1),

u(l,y) =fa(y), 0=y <1);

u(x, 0) =f3(x), (0 <x <1);

u(x, 1) = fa(x), (0<x <1).

Pemats 3a1auy ¢ nomonipto ¢ynkiuu relax. J{ns pemenus 3agauu mocTpouTh ceTKy u3 11 y3110B 1o
x(1=0,1,..10mu3 11 ysnomno y (j =0, 1, ... 10). Oto6pa3uth rpapuuecku ¢ MTOMOIIBIO KOMaH/IbI
Graphics — Create Contour Plot cranimonapHoe pacnpeienenrue TeMiepaTyphl B TUIACTHHE.
BapuanTsl 3ananus 3

Ne fi(y) fa(y) fa(x) fa(x)
BpHAHTa
1 y? cosy + (2 - x3 1+x
— cosl)y
2 e/ — ey? y 1-x3 %
3 1-vy? y sinx+1— — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 &+y’(1-e)-1 y 0 x
6 y? cosy+ (3— x3 1+ 2x
—cos 1)y
7 0 y sin x— x3-sinl X2
8 2ey— (1+ + —y 1-x3 X—2
2e)y’—1
9 —10y? — 8y +6 — 10y? — 30y + 22 X2+ 7X + 6 Ox? — 15x — 12
10 —7y> -5y +3 —7y> - 21y + 13 6x% + 4x + 3 6x2 —12x -9




11 1 y+1 1 1T+x
12 1 ey 1 e*

13 —y% by 4 +5y—y? X2 + 3X X2 +3x+4
14 3-7y 7—6y 4x + 3 5x — 4
15 0 siny 0 Sin x

IpakTnyeckas padora Ne§

CrnekTpajbHbI AaHAJU3 U CHHTE3

[TopsiToK BBIMOTHEHUS TTPAKTUUYECKON paboThl No§

3ananue 1.

1) Berurciauth mepBbie miecTh map K0d(QOUIMEHTOB pasioxkenus B psag Pypee dyukmuu f(t) Ha
orpeske [0, 27].

2) I[Toctpouts rpaduku 1, 2 u 3 rapMOHUK.

3) Bemonuuth rapmonndeckuii cuntes Gynkuuu f(t) mo 1, 2 u 3 rapmonukam. Pe3ynbrarhl cuHTe3a
0TOOpa3UTh rPaPUICCKHU.

Bapuantsl 3ananus 1

Ne f(t) Ne f(t) Ne f(t)
BapHUaHTa BapHaHTa BapHaHTa
1 Cost 6 Cost-Cos|Sint| 11 Sin(m)
1+ Cos?2t
2 Sin t 7 arctg(Cos0,5t) 12 COS( W )
1+ Cos?2t
3 Sin2t + Sin3t 8 sin' 13 o 10(t-7)?
. e
3+ Sin t+ Cos2t
4 Sin3t 9 Sint + [Sin2t] 14 ot
‘Sin t‘+\Cost\ €
5 |sin 3t| 10 2 15 ot
Cose ) )
SmGj e COS2Cos(S|n t)
3amanmue 2.

1) BBIMOSHUTH KITACCHYECKHI CIICKTPaIbHbIN aHamu3 U cuute3 Gyukiuu f(t).

2) OtoOpa3uTth rpaguueCcKu CIEKTPbI aMIUTUTYA U (a3, pe3ylbTaT CIEKTPAIbHOTO CUHTE3a (YHKIIUU
f(t).

3ananue 3.

1) BBIMOTHHUTE YHCIIEHHBIH CIIEKTPaNIbHBIN aHanu3 u cuHTe3 Gynkuuu f(t). Jns aToro Heodbxoanmo
3a1aTh ucxoanyro ¢ynkiuio f(t) auckperno B 32 orcuérax.

2) OTo0pa3uTth rpauyecKu CIIEKTPhbl aMIUIUTYA U (a3, pe3yabTaT CEeKTPAIIbHOIO CUHTE3a (PYHKIIUU
f(t).

3ananue 4.

Beimonmuute cnekrpanbHblii aHanmu3 W cuHTe3 ¢GyHkimuu f(t) ¢ momompro BII®. [lns storo
HEOOXOaNMO:

1) 3agare ucxomuyto ¢pyukimio f(t) muckperno B 128 orcuérax;

2) BeinoaHKUTE Tpsimoe BII®D ¢ momomipio ¢yHkiuu fft © oroOpasuTs rpaduuecku HaiiAeHHBIC
CHEKTPBI aMIUTUTYA U (a3 IEepPBbIX IIECTH FAPMOHUK;

3) BeimonHuTh oOparHoe BII® ¢ momomipio ¢yukuuu ifft u oroOpasuth rpaduuecku pe3ynbraT
CrHeKTpanbHOro cuHTe3a pynkiuu f(t).

3ajanue 3.
Bemmonaute Gunbrpanuio yukiuu f(t) ¢ nomonipro BI1O:



1) cunresupoBats ¢yHkuuto f(t) B BUae Moe3HOTO CUTHANA, MPEACTaBICHHOTO 128 oTcueramu
BEKTOpA V;

2) K TMOJIE3HOMY CHUTHANy V TPUCOCOUHUTH InyM ¢ nomomipto ¢ynkuuu rnd (rnd(2)-1) u
copMupoBath BeKTOp U3 128 0TCUETOB 3alIyMICHHOTO CUT'HANA S;

3) mpeoOpa3oBaTh CUTHAI C IIIyMOM S M3 BpEMEHHOM 00J1aCTH B YaCTOTHYIO, UCTIOJNB3YH mpsimoe bITD
(bynknus fft). B pesynbrare momyuntces curnan f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BBIMOMHUTH (QUIBTpYyIOIIEE MpPeoOpa3oBaHME C MOMOINBI0 (YHKIMU XeBucaiina (mapamerp
bunpTpanuu o = 2);

5) ¢ momokto ¢pyukiuu ifft BeimonHUTE 00paTHOEe BII® M Moy4nTh BEKTOP BHIXOAHOTO CUrHANA h;
6) HOCTpOUTH Tpa)uKM MOJIE3HOTO CUTHAIIA V U CUTHAJIA, TOJyYeHHOTO (QMIIbTpaIMel 3alIyMICHHOTO
CHUrHala sS.

Tunosoii npumep 3ajaHus

IIpakTuyeckas padora Ne 1.

3amanmne:

1. U3y4uuTh TEOpEeTUUYECKHUIl MaTepHuall.

2. Odbopmuts otuet B Buze (aiina popmarta «MathCAD» (pacumpenue daiina *.med).

Heanb 3aganus: GopMupoBaHHE 00IIETO MpeACTaBIeHUs PaboThl ¢ mporpammoit «MathCADy.
AJITOPUTM BBINOJIHEHHUS MIPOBEPSEMOT0 32/ IaHUS

1.1. 3aganue BBIMOIHACTCS JIJIS1 BCEX BAPUAHTOB. BBIUUCIUTD:

J100;|-10]; 101,

Pemenmne:
J100=10  |-10] =10 101 = 3628800

1.2. 3aymanue BBIOHIETCS I BceX BapuaHTOB. ONpeIeTuTh epeMeHHbIE:
a:=3.4; b:=6.222; ¢ =0.149.
Pemenue:

a=34 b=0222 ¢:=0149

1.3. 3a,Z[aHI/Ie BBIITOJIHACTCA JIA BCEX BAPUAHTOB. Breraucnuts:

2ab+3/c :
Z= e N =e¥"° -cosg.
\/(a2+ba+0).c b
Pemenue:
3
g _Zab¥ie oo
la? 4+ b2 ¢

= esm(c}-cos[%] = 0.991

Ay

1.4, 3amanuwe BBIMOJHSAETCS JJII BCEX BapUAHTOB. BBIMOTHUTH ClEIyIONIHME OINEpalud C
KOMIIJIEKCHBIMH YHCIaMU:

Z:=3+2i; |Z|=: Re@)=; Im2)=: arg@®) =; JZ =;
27 =: Z1:=1+2i: Z2:=3+4i: 71+72=: Z1-7Z2=: Z1-Z2=: Z1/Z2 =.
Pemenne:



Zo= -3+

|Z| = 3.606
Re(Z) = -3
Im(Z) = 2
arg(Z) = 2.554

JZ =055+ 1817

27 = —6+4
Z1=1+2
72 = 3+4i

Zl+Z2=4+6H
Ll -Z2=-2-21
Z1.22 = -5+ 10

1 = 044 + 0.085
Z2

1.5.3aganue BBITIOJIHSIETCS 711 BCEX BAPUAHTOB. BBIMIOJIHUTD CIIEAYIOIINME ONepaIuu:

- - i 12 ctg2x
i=1.10; Yi=: [T+ = [x? lg(x+2)dx=; [ 292X gx—.
Zi: H( ) g g(x+2) Jg (sin 2x)?
X=2; ix5:; isin(x):.
dx dx

Pemrenne:
1=1..10

Zi:iﬂ
i

H (i+ 1) = 39916800
i
a4

2 dog(z+ 2) dz = 7711x 1077

1

a1l
cot2-x2)

i = g| - HeCOBCTEEHHBIA MHTEMpaN, PacxogHTCA

stni 2 %)
Y&

[ This calculation does not converge ko a salution, |

=2

42w

d
4 gin(z) = —0416
dx



1.6. 3aganue BIMOMHsIETCS AU BceX BapuaHToB. Onpenenuth BekTopbl d, S U R u 0T0Opasuth ux
rpaguyecKy.

i di Si Ri
0 0,5 3,3 2
1 1 5,9 3,9
2 15 7 4.5
3 2 6,3 3,7
4 2,5 4,2 1,2
Pemrenne:
05 33 2
1 59 39
i=0.5 d=|15 s=|7 k=45
2 6.3 37
25 4.2 1.2
i
d; fi
= 4
Ej
-2
1]
1] 1 2 3 4

i
1.7. 3aganue BeIMOMHAETCS 7151 BceX BapuaHTOB. [locTpouTs rpaduku cienyromux ¢ yHKIIHMA:
X(a) :=cos() -sin(a);

Y (a) :=1.5c0s(x)? —1;
P(a) :=cos(x).
Pemenue:

Hio) = cos(o) smio)

0.6 T | |

0.2
Xa) 0
-2

~0.4

—Dﬁ | | |




V(o) = 1.5cos a2l - 1

Plo) = cosion)

]. T T
0.5¢ -
Plo) Of -

- 0.5F -

_ 1t | | | A
-10 -3 0 5 10

(5]

1.8. 3aganue BoimonHAETCA 111 BceX BapuaHToB. Co3nate MaTpuily Q pazmepoM 6x6, 3alI0JHUTH e
MIPOM3BOJIHO ¥ OTOOPA3HUTh TPaPHUECKH.

Pemenne:
(24310 1)
5:2 575 3 4
|532415
Rl 5 B B §
4067302
2 046285)




1.9. 3ananue BeImoNHACTCA 1715 BceX BapuaHTOB. [1ocTpouTh rpaduk MOBEPXHOCTU U KapTy JIMHUMA
ypOBHS AJis1 GYHKIIUU JABYX IIEPEMEHHbIX:
X(t,a) =t-cos(a)-sin(c).

Pemrenne:

Alt,0) = t-cos(a) sin{or)

7.3. OueHoyHble CpeaCcTBa ISl NMPOMEKYTOYHON ATTEeCTAIMM MO MTOraM OCBOCHHS

JAUCHHUILJIMHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTANNH

Cemectp 7

n/n

Bomnpocs! k 3auery

OCHOBEBI BCPOATHOCTHBIX METOJIOB aHaJIM3a U MOACIIMPOBAHUS CUCTCM.

DJIEMEHTHI TCOpUHN BepOHTHOCTCﬁ, HCIIOJIb3YCMbIC B MaTeMaTH4YeCKOM CTaTUCTHKE.

QHCMCHTapHBIe IIOHATHS O CJIy‘-IZlﬁHBIX CO6BITI/I$IX, BCIIMYHNHAX U (bYHI(I_[I/IHX.

UuncnoBble XapaKTEPUCTUKH CITyYallHbIX BEJIUYHUH.

CJ'IY"-IafIHLIe BCJIMYMHBI U UX 3aKOHBI PACIIPCACIICHN, HOpMaJIBHBIfI 3aKOH pacCrpCaciICHus.

Cratuctryeckas OIICHKA METOJ0B paClpCaAcICHUA CHy‘I&ﬁHBIX BCJIIMYHH.

MaremaTndueckas craTucTika. OCHOBHEBIC IIOHATHS U OMPCACIICHUS.

OIN OO WIN|F-

OcHOBHBIE 3aKOHBI paclpeiesIeHUs CIIy4alHbIX BEJIHUYHH.




BOHpOCLI K 3a49€Ty

n/n

9 O6paboTka cTaTuCTUYECKON HH(pOpMAITUH.

10 | Be16op TeOpeTHUecKOro 3aK0Ha pacupeeNICHHsI CIIy9ailHbIX BEJTUYMH.

11 | 3akoHbI pacnpe/enenus, Haubosee pacnpocTpaHEHHBIE B TEXHHUKE.

12 | UcxoaHble MpeanoChIKU PErpeCCHOHHOTO aHAIN3a U CBOMCTBA OIICHOK.

13 | CraTtuctrueckuil aHanu3 MHQOPMAIINH; IPOBEPKA CTATUCTUUECKUX THUIIOTE3.

14 | Dransl nocTpoeHust MHOro(akTOPHON KOPPENISLMOHHO-PErPECCHOHHON MOJICIIH.

15 | PerpeccuBHbIN U KOPPENSLMOHHBIN aHAIN3 PE3YJIbTATOB UCIIBITAHUMN.

16 | [ImanupoBaHUE YKCIIEPUMEHTA.

17 | XapakrepucTrka METOJ0B U MOJIE€IEH IPOTHO3UPOBAHUSI.

18 | Ilporuo3upoBaHue Ha OCHOBE PSAJIOB C UCIIOJI30BAHUEM MAKETa MPUKIIATHBIX POTPaMM.

19 | MogennpoBaHue CHCTEM C HCIOIb30BAHHEM MAPKOBCKUX MPOIIECCOB.

20 | MapKOBCKHE IICTIH.

21 | MonenupoBaHHe CHCTEM MacCOBOTO OOCITYKHBaHMUSI.

22 | KoMnoHeHTs! 1 KiaccuuKanms MOJIENIeH MacCOBOrO OOCITY>KUBAHUSI.

23 | OnpeneneHre XapakTEPUCTHK CUCTEM MAacCOBOTO OOCITYKUBaHUSL.

24 | MonenupoBaHue IOTOKOB OTKA30B 3JEMEHTOB CIIOKHBIX TEXHHYECKHX CHCTEM.

25 | O6mue Bonpocskl MaTEMaTHUYECKOT0 MOJICTTUPOBAHUS

26 | IMuTarimoHHbIe MOICTTN

27 | Marepniossiius 1o obmiet popmynie Jlarpamka

28 | UnTepnonsiuys TabJIMYHBIX JaHHBIX 10 opmynam Jlarpamxka

29 | IIporecc mOCTpOSHUS MATEMATHISCKOW MOICITN

30 | [MonuHOMMaNbHAS aNIPOKCUMAITUS

31 | YeObImeBckas anmpoKCHMAaIHs

32 | CyTb KOMIIBIOTEPHOTO MOJICTHPOBAHUS

33 | DKCnOHEHIMaIbHAsI PETPECCHs

34 | llonmHOMMATIBHAS PETPECCHS

35 | Pa3znuuHble METO/IbI PELICHUs HEIMHEHHBIX YpaBHEHUH

36 | JluneitHas perpeccusi 001Iero Buaa

37 | Henuneitnas perpeccust o01iero Buaa

38 | BeruncnuTenbHBIE OKCIIEPHUMEHTBI € MAaTeMaTHUYECKUMH MOJCISIMH, WMHTHPYIOIIMMHU
NIOBEJICHUE PEAIbHBIX 00BEKTOB, IPOLIECCOB MJIM CUCTEM

39 | JIuHeiHOoe cria)XuBaHUe IO MATH TOUYKaM

40 | HenmHeliHOE Criia)kKWBaHUE IO CEMH TOYKAM

41 | CnydaiiHble BEIMYMHBI U COOBITHSI, METO/BI MX T'€HEepaIM U 00JIaCTh X MPUMEHEHHS

42 | IlpoGnemsr morydeHust Ha DBM ciydaifHbIX YHCIOBBIX TIOCIEIOBATEIEHOCTEH C 3aIaHHBIMU
BEPOSITHOCTHBIMH XapaKTepUCTUKAMHU

43 | IlpeoOpazoBanue Jlamnaca

44 | BelunclIeHHE XapaKTepUCTUK CUCTEMBI 110 €€ ONEPaTOPHON XapaKTepUCTUKE

45 | ANTOpHUTMBI M METOJIBI TeHEPAIIY PaBHOMEPHO PACTIPEICTICHHBIX CIyJaiHBIX YHCE

46 | MopenupoBaHUe JIOTHICCKUX (PYHKITHIA

47 | 3atyxarolue 1 HapacTarolue KojaeOaHus

48 | MeToJ M aJTOPUTM pEIISHHsI CHCTEM JIMHEHHBIX ypaBHEHHIA MeTooM ["aycca

49 | KonebaHus 1 pe30HAHC B MEXaHUYECKOI cucTeme

50 | Knaccuueckuii CrieKTpaabHbIN aHAJIM3 U CHHTE3

51 | CyTb KOMIBIOTEPHOTO MOJEIUPOBAHUS

52 | MonenupoBaHue TEXHOJIOTHYECKHUX MPOLIECCOB

53 | Maremarndeckoe oOecriedeHIE MPHU aBTOMATHU3AITUN

54 | MonenupoBaHue CHCTEM aBTOMAaTHYECKOTO YIIPABJICHUS! TEXHOJIOTMYECKHUMHU IPOIIeCCaMU

55 | Ob6mue BOmpochl MaTEMaTUUECKOTO MOJICTTUPOBAHMS




Ne
o/ Bomnpocs k 3auery
56 | UMuTarmmoHHbIe MOAETIHA
57 | Uurepnonsiius 1o obmieit popmyne Jlarpanka
58 | UnaTepnonsius TaONMYHBIX TaHHBIX 11O (hopmysaam Jlarpanxka
59 | IIpouecc mocTpoeHusi MATEMaTHYECKOH MOIEIIH
60 | [lomuHoMUaIBHAS ANTIPOKCUMAITHS
61 | YeOpblmeBckas anmpoKCUMAITUs
62 | CyTh KOMIIBIOTEPHOTO MOJICITHUPOBAHUS
63 | DKCIOHEHIMAJIbHASI PETPECCHsI
64 | IlonnHoMuanbHas perpeccus
65 | PazmuyHbie METOBI PEIICHUS HETMHEHHBIX YPAaBHCHHI
66 | JImneiiHas perpeccus 00IIero BUaa
67 | Henunelinas perpeccus o0Iero Buaa
68 | BoruncnauTenbHble OSKCHEPUMEHTHI C MaTEeMaTHYECKHMMH MOJENISAMH, HMHUTUPYIOIIUMHU
MIOBEJICHHE PEATBHBIX 00BEKTOB, MMPOIIECCOB MIIM CHCTEM
69 | JIuneiiHoe criaKuBaHuUeE MO MATH TOYKAM
70 | HenuHeliHOE CTIIa)KMBAaHUE IO CEMHU TOYKAM
71 | Cnyuaiinble BeJMUUHBI U COOBITHSI, METOJIbI MX T€HEpaly U 00JacTh UX MPUMEHEHHS
72 | IIpoGnemsl omyuernst Ha O9BM citydaliHBIX YHCIIOBBIX ITOCIIEAOBATEILHOCTEH C 3aJaHHBIMH
BEPOATHOCTHBIMU XapaKTEPUCTUKAMHU
73 | IlpeobpazoBanue Jlamnaca
74 | BpranciaeHne XapaKTepUCTHK CUCTEMBI TI0 €€ OIePaTOPHON XapaKTEPUCTHUKE
75 | Cratuctudeckuii anann3 nHGOPMAIUK; MPOBEPKA CTATUCTHYECKHUX THIIOTES.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
MpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOUHOI
arrecTanuu
7 3auert (YCTHO) MCYEPIBIBAIOIINE OTBETHI HA
BOTIPOCHI K 3a4eTy U Ha
«3aUTEHO» JIOTIOTHUTEIFHBIE BOTIPOCHI,

BBITTOJTHEHBI BCE MPAKTHUECKUE U
nabopaTopHbIe pabOTHI

HEeNpaBUJIbHbIE OTBETHI HA
BOIIPOCHI K 3a4€Ty; IPAKTUIECKUE
«HE 3a4TEHO» 1 J1abOpaTopHbIE pabOTHI
BBITIOJIHEHBI HE MOJIHOCTBIO (HE
BBITIOJTHEHBI)




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHMK, yueOHOe

KoanuyecTBO B

Ne nocodue, yue0HO- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IAHUA ounoaunorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 Memepsikosa B. b. Meramnopexyiue ctanku ¢ UITY YuyebHoe mocodue 2017 SBbC
"ZNANIUM.COM"
2 Kiteriukos B. B. ABTOMAaTH3aIIUS TPOU3BOICTBEHHBIX YuyebHoe mmocodue 2022 SBbC
MIPOIIECCOB "ZNANIUM.COM"
3 | b. H. lBanoB Teopus BeposATHOCTEN U MaTeMaTHYeCKas yuebHoe mocobue 2022 OBbC «Jlanb»
CTaTHCTUKA
4 | A.A. lIBaHoB [IpoekTupoBanue cuctem y4EOHUK 2022 9bC
ABTOMAaTHU3UPOBAHHOT'O MAIIMHOCTPOCHHUSI "ZNANIUM.COM

8.2. JlonosinuTeIbHAS JIUTEpPATypa

Tun (yueOHuMK, ydeOHOE

KoauuecTtBo B

HAY4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeToanYecKoe mocoome,
HPAKTHKYM, 1p.) HanmenoBanue
p y 9 p' 3BC
1 | Bype B. M. Teopus BeposiTHOCTEN U MaTeMaTHYeCKast VY4ebHuk 2013 OBbC «Jlanb»
CTaTUCTHKA
2 | H. 1O. 3emnsanymHosa, H. [IpoexkTupoBaHKe TEXHOIOTMUECKON [IpakTukym 2015 3BC IPRbooks
. FOmenko OCHACTKH JUIsl PEMOHTA U 00CITyKUBaHUS
TPAHCHOPTHBIX M TPAHCIIOPTHO-
TEXHOJIOTHIECKUX MaIIHH
3 | benos II. C. MaremaTHuecKkoe MOJICIINPOBAaHHUE YuebHoe nmocobue 2016 3BC IPRbooks"

TEXHOJIOTHYCCKUX MMPOICCCOB




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CHPABOYHBIX
cucTeM

— Poccwiickas rocynapcrsernas 6ubnuoreka (PI'B), r. Mocksa — http://www. rsl.ru

—Nudopmarnmonnas cucrema "EawmHOoe OKHO mocTyma K oOpa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy depepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIil mepuon
B Ob yxe cobpano 6osiee 11 ThIc. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThIc. onMcaHMi, a Tak ke ecTb "lnoccapuil" u pasgen "Cuctema HOBOCTEH" 10 Ha3BaHHOUN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbIi
JOCTYII KO BCEM pecypcaM, BKJIIOYasi MOJTHOTEKCTOBBIE MaTepuaibl OMOIMOTEKH, IPEIOCTABISACTCS
BCEM I10JIb30BATEISIM B CBOOOHOM peskume — http://window.edu.ru

—WuaTepHeT-6ubmnoTeka 00pa3oBaTENbHBIX HM3JaHHUMA, B KOTOPOW COOpaHBI 3JEKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIHOYEBBIM CIIOBaM, OTIEIbHBIM
TeMaM M oTpaciisiM 3Hauus — http://www.edulib.ru

8.4. IlepeyeHb NpOrpaMMHOro obecnevyeHus

Ne HaumenoBanue I1O KounyecTBo | PexkBu3uTHI 10roBopa (aara,
n/n JIMIEH3UH HOMeEp, CPOK J1eiiCTBUA)

1 Windows: noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL Acdmc CPOK JI€HCTBHSI — OECCPOYHO;

KOHTpakT Ne 1653 ot
14.12.2018, cpok neucTBus —

06ecCpovyHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL KOHTpAKT Ne 690 ot
AcademicEdition 19.05.2015, cpok neiicTBus —
0eccpovHO

Office Stdandard 2016 Russian OLP NL
AcademicEdition noroBop Ne 757 ot 04.07.2018,

CPOK JIeHCTBHSI — O€CCPOUHO
Office Stdandard 2016 Russian OLP NL

AcademicEdition KOHTpakT Ne 727 ot
20.07.2016, cpok nencTBus —
06eccpouHo

3. KOMIIAC-3D v 18 (IlpoextupoBanue | 250 KoHTpakT Ne 1198 ot
Y KOHCTPYUPOBAHUE B 18.11.2019, cpoxk nercTBUs —
MaITUHOCTPOEHUN ) OeCcCpoYHO

4. Mathcad Education - University Edition | 25 KOHTpakT Ne 469 ot
Subscription (25 pack) 05.06.2020, cpok aeicTBUs —

06eccpouHo



http://window.edu.ru/
http://www.edulib.ru/

00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHI,
NMOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPH)
KomnerorepHsiil kiacc. [IepeHOCHOI POEKTOP, IKpaH,
VYuebHas ayauTopus Ui IPOBEACHU 3aHATUI | KOMIIbIoTepHble CTOJIBI, CTOI
JIEKLMOHHOI'O THUIIA. IIpenoaaBaTebCKUM, CTYIbs, 10CKa
VYuebHas ayaAuTOpus Ui IPOBEACHUS 3aHATUH | ayauTopHast, CTOJbl yueHUUECKUe
CEMHMHApPCKOIo TUIIA. nByxmectHsle, [IK
VYuebHasgs  ayauropuss  UIi  KypCOBOTO
MIPOEKTUPOBAHMS  (BBIMOJIHEHHUSI KYPCOBBIX
1 | pabor).
VYyeOHast  ayautopust i HPOBEACHUS
IPYIIOBBIX U WH/IUBUYaJIbHBIX
KOHCYJIbTALIUH.
VYuebHas ayaAuTOpUs 1Jis IPOBEACHUS 3aHITUI
TEKYIIEro KOHTPOJII U  IPOMEXYTOUHOMN
arrectanuu. (E-306)
VYuebHas ayautopus s nposeaeHus 3ausatuil | Cton npenoaasarenbekuid, CTONbI
JIEKIMOHHOIO TUMNA. YueOHasi ayAUTOpHs IJs | yYeHUYECKHE IBYXMECTHbIE (MOHOOJIOK) ,
MIPOBE/ICHUS] 3aHATHUH CEMUHApCKOTO THIIA. | CTYJIbA, I0CKa ayIUTOpHas (MenoBas),
VYyeOnast  ayauTopuss A8 KypcoBoro | kadeapa, IpoeKTop, 3KpaH, Ipoieccop,
MPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | IIKa(]bI
2 | pabot). YuyeOHas ayquTOpus TS TIPOBEICHHSI
IPYNIOBBIX U WH/IMBUYaJIbHBIX
KOHCyJbTallMil. VYueOHas ayautopus JUis
IIPOBEJEHUS 3aHATUH TEKYLIETO KOHTPOJIA U
npomexyrouHoi arrecraimu. (E-309)
3 [Tomemenne st caMocTosATeNbHOM paboThl | CTOMNBI, CTYIIbS, KOMIIBIOTEPHI
cryaentos (I'-401)
[Tomemenne st camocTosATenbHOU paboThl | Jlocka aynuTopHas (MenoBasi), CTOJIBI
4 | obyuaromuxcs (C-508) YUYEHUYECKHUE, CTOJI TPENOJaBaTENbCKUM,

CTYJIbS, CTEH]IbI, MIKaQBI.
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