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YTBEPXIEHO

Ha 3acenanuu kadenps
«O060opyaoBaHUE U TEXHOJIOIMH MAIIMHOCTPOUTEIBHOTO POU3BOACTBAY

(mporokon 3acemanust Ne 1 ot «30» asrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOEHUS IUCHMIUIMHBI — CGHOPMHPOBATH Yy OOYYalOMIMXCS 3HAHUS, yYMEHHUS U
npuoOpeTeHNe OMbITa IPUMEHEHHS METOJ0B MaTeMaTH4YeCKOro MOJENIUpoBaHus (pa3paboTka
MaTE€MaTU4eCKUX MOJEIEH, NPUMEHEHUE YHUCICHHBIX METOJOB pEIICHHs pa3iIM4yHbIX 3a1ad4,
UCIIOJIb30BAHUE COBPEMEHHBIX MATEMaTUYECKHUX IIaKETOB U PELICHHs 3aJa4 MaTeMaTU4eCKOro
MOJIEJIMPOBAHUS) IIPU CUHTE3€ U UCCIIEA0BaHUN CUCTEM aBTOMAaTUYECKOr0 KOHTPOJI U YIPaBICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«Bpicmas matemarnka», «OCHOBBI MH(POPMALMOHHON KYIbTYpb», «DH3UKa», «ABTOMAaTH3ALUS
TEXHOJOTMYECKHUX IPOLIECCOB B MAIIMHOCTPOEHUM», «Teopus aBTOMATUYECKOTO YIPABICHUS»,

«Texuomorus MAalIMHOCTPOCHU .

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JUCHUITIIMHBI HGO6XOI{I/IMO KakK

MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOP'I KBaHH(bHKaHHOHHOﬁ pa6OTI>I.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTPOJHpPYEMbIe . IInanupyemblie pe3yabTaThI
P py KOMIIeTeH Uil py pesy
KOMIIETEeHITHH o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

OIIK-2: crtocoGHOCTD 3HAaTh:

pemaTh CTaHAapTHBIE ® OCHOBHEBIEC MOHSATHS, 3aJaud U ILEIU
3aJauu MOJICIMPOBAHUS,

npo(hecCuoHanbHON e Kaccuukanuo Mojeneid U BHIIOB
NEeATEeILHOCTH Ha OCHOBE MOJIEJIUPOBAHUS;

WH(pOpPMAIIMOHHON U
6ubnuorpaduueckon
KYJBTYPHI C TPUMEHEHHEM
UH(POPMAaLMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C yYETOM
OCHOBHBIX TPeOOBaHUI1
MH(pOpMaLOHHON
0e30macHOCTH

METOAbI HOCTpOCHI/ISI
MaTEMATUYECKOTO ONUCAHUSA
00BEKTOB.

YMeTh:

HCIIOJIL30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLUMIUIAH JJIs
COCTaBJICHUS MAaTEMATUYECKOTO
onucaHus 00bEKTa MOJICTUPOBAHUS.

Bnaners:
® COCTaBJICHUS TIOJTHOM CTPYKTYpHOMH
CXEMbI BEIIECTBEHHO-IHEPT€TUUECKUX

IIOTOKOB TEXHOJOTHYECKOTO
npoliecca, MPOTEKAOIIETO B
TEXHOJIOTHYECKOM 00BLEKTE
yIIpaBICHHUS;

pa3pabOTKH JUHAMUYECKUX U
CTaTHMYECKUX MPOCTPAHCTBEHHO-
pacnpeneneHHbIX MaTEMAaTUYECKUX
MOJIeTIel TEXHOIOTUYECKUX
MTPOIIECCOB.

[IK-12: cnocoOHOCTH

3HaTh:




®opmMupyembie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJIHMPYEMBbIe . Ilnanupyembie pe3yabTaThbl
P py KOMIIeTEHIIUH py pesy
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(ko1 1 HAUMEHOBAHME)
BBITIOJIHATH pabOTHI 1O ® YJICJICHHBIC METObI peumenusa
JUArHOCTUKE COCTOSHUI pa3IuYHBIX 3a71a4;
JMHAMUKH 00BEKTOB ® METOJIBI BOCCTaHOBJICHUA
MaIIMHOCTPOUTEIIbHBIX OMIIUPHUYECKUX 3aBUCUMOCTEN;
IIPONU3BOACTB C ® METOIbI AHAJIUTUYECKOI'O
HUCIIOJIB30BAHUEM MOJIEIIUPOBAHNS,
HEOOXOIMMBIX METOJIOB U METOAbI UMUTAILIUOHHOI'O
CpCACTB aHaJIn3a MOJIEIITUPOBAHUSI.
YMeTh:

pelaTh COCTaBICHHbIE YPAaBHEHMS
(cucteMbl ypaBHEHMI) MOJIENH C
HOMOILBIO COBPEMEHHBIX
MaTEMaTUYECKUX MTaKETOB.

Biagers:

METO/IaMH MaTeMaTHYECKOTO aHAIIN3a
Y MOJICIIUPOBAHMSI B TCOPETUICCKUX U
IKCIEPUMEHTAIBHBIX UCCIICIOBAHUSIX
B obsactu pa3zpadotku ACY TII ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX
MaTeMaTHYECKUX MaKETOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH OonemMm,
y4eOHol . CemecTtp Baanbl | UHTepakTuB, 4. | (HAHUMEHOBaHHUE
(pa3neu) (yueoHoOii padoThI) 4,
padoThI OLICHOYHOI'0
cpeacTBa)
Monayib 1 Jlek. 1.1. O6mue Bompockl MaTeMaTHIECKOTO 8 1 - - Bomnpocs! k 3auety

MOJICIMPOBAHUS.

Cp. 1.1. OGmue Bonpockl MaTeMaTHUYECKOTIO 8 2 - - Bomnpocsl k 3auety
MOJIEAUDOBAHUS.

IIp. 1.1. OGuire BOmpockl MaTeMaTH4YECKOTO 8 1 - - OT4eT B 3JIEKTPOHHOM|
MOJICIMPOBAHUS. BUJIC

Jlex 1.2. UnTepnonsuus mo oduen hpopmyie 8 1 - - Bormpocs! k 3auery
Jlarpanxa.

Cp. 1.2. Unrepnonsus no oduieit popmyse 8 2 - - Bomnpocsr k 3auety
Jlarpanxa.

IIp. 1.2. UnTepnonsuus mo odmei hopmyne 8 1 - - OT4YeT B 3JIEKTPOHHOM|
Jlarpanxa. BHJIE

Jlex 1.3. UaTepnonsus Ta0IMYHbIX JAHHBIX 10 8 1 - - OT4eT B 3JIEKTPOHHOM|
dopmynam Jlarpanxa. BUJIE

Cp. 1.3. UaTepnonsius Ta0IMYHbIX JAHHBIX 10 8 2 - - Bompocs! k 3auery
dopmynam Jlarpanxa.

IIp. 1.3. UaTepnonsuus TaOIMYHBIX TaHHBIX 110 8 1 - - OT4YeT B 3JIEKTPOHHOM|
dopmynam Jlarpanxa. BUIE

Jlex 1.4. TIpouiecc MOCTPOCHUSI MATEMATHIECKOM 8 1 - - OT4YeT B 3JIEKTPOHHOM|
MOJIETIN. BU/JIC

Cp. 1.4. ITpouecc mocTpoeHUss MAaTEMAaTUYECKOM 8 2 - - Bormpocs! k 3auery
MOJIETIH.

IIp. 1.4. IIpouecc mocTpoeHUsI MaTEMATHYECKOM 8 1 - - OTyYer B 3JIEKTPOHHOM|
MOJIETIN. BU/JIC

Jlek. 1.5.ITonuHOMHANIbHAS aNIITPOKCUMAIIHSI. - - OT4eT B 3JIEKTPOHHOM|

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




DopMBbI TEKYLLET0

MaAaTEMAaTHYCCKUMH MOICIISIMHU,
HUMUTHUPYIOIIUMU TOBEACHUC PCAJIbHBIX
00BEKTOB, IPOIISCCOB WU CHUCTEM.

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . Cemectp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(pazaen) (yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. 1.5.ITonuHOMMaNbHAS AIPOKCUMAITHUS. 8 1 - - OTyer B 3JIEKTPOHHOM|
BUIE
Jlek. 1.6. UeOnbImeBcKas armpoKCUMAIIHSL. 8 1 - - Bormpocs! k 3auery
Cp. 1.6. UeOpbImeBcKast anmnpoKcuMarius. 8 - - Bomnpocsl k 3auety
IIp. 1.6. UeOpbIeBcKas armpoKCUMAIIHsL. 8 1 - - OT4YeT B 3JIEKTPOHHOM|
BUJIC
Jlex 1.7. CyTb KOMIIBIOTEPHOI'O MOJECIUPOBAHUS. 8 1 - - Bormpocs! k 3auery
Cp. 1.7. CyTh KOMIIBIOTEPHOT'O MOJCIUPOBAHUS. 8 - - Bormpocs! k 3auery
IIp. 1.7. CyTh KOMIBIOTEPHOI'O MOJIETUPOBAHUSI. 8 1 - - OTuer B 2JIEKTPOHHOM
BU/JIC
Jlex 1.8.OkcnoHeHIManbHas perpeccusi. 8 1 - - Bormpocs! k 3auery
Cp. 1.8.OkcroHeHIMATTbHASL PETPECCHSL. 8 2 - - Bomnpocsr k 3auery
Jlex 1.9.ITonnHOMHUANBHAS pErPECCHSL. 8 4 - - Bormpocs! k 3auery
Cp. 1.9.ITonmuHOMMATIbHAS pETPECCHUS. 8 2 - - Bormpocs! k 3auery
Monys 2 Jlex 2.1. PaznuuHble METOIbI pEIICHHUS 8 1 - - Bormpocs! k 3auery
HEIMHENHBIX YDABHEHUM.
Cp. 2.1. Pa3nuuHble METOIBI pEIICHUS 8 2 - - Bormpocs! k 3auery
HEJIMHENHBIX VDABHEHUN.
IIp. 2.2. JluneitHas perpeccus o0IIero BUA. 1 - - Bomnpocs! k 3auery
IIp. 2.3. Henuneitnas perpeccusi o0Omiero Buja. - - OT4eT B 3JIEKTPOHHOM
BU/IE
Jlex 2.4 BblunCIUTENbHBIE SKCTIEPUMEHTHI C 8 1 - - Bomnpocsl k 3auery




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . Cemectp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(pa3neu) (yueoHoOii padoThI) 4,
padoThI OLICHOYHOI'0
cpeacTBa)

Cp. 2.4 .BpIUMCIUTENBHBIE SKCIIEPUMEHTHI C 8 2 - - Bomnpocs! k 3auety
MaTeMaTHYEeCKUMH MOJEIISIMH,
MMUTHPYIOLIUMU [TOBEJECHUE PEATbHBIX
00BEKTOB, MPOLIECCOB MIIU CHCTEM.

[Ip. 2.4 .BblunCcnUTENIbHBIE SKCIIEPUMEHTHI C 8 1 - - OT4YeT B 3JIEKTPOHHOM|
MaTeMaTHYEeCKUMH MOJEIISIMU, BU/JIE
MMUTHPYIOLIUMU [TOBEJECHUE PEATbHBIX
00BEKTOB, MPOLIECCOB MIIU CHCTEM.

Jlek. 2.5.11peobpazoBanue Jlamnaca. 8 - - Bomnpocsl k 3auety

Cp. 2.5.IlpeobpazoBanue Jlamaca. 8 - Bomnpocs! k 3auery

IIp. 2.6. Cy4aiiHble BEIMYMHBI U COOBITHUSA, 8 1 - - OT4eT B 3JIEKTPOHHOM|
METO/]Ibl UX T€HEpalU U 00JacTh UX BU/JIE
MIPUMEHEHUS.

JIek. 2.7. JluHeliHOE CrIaXKUBaHWE IO IIATH 8 1 - - Bonpocel k 3auery
TOYKaM.

Cp. 2.7. JluHelHOE CIVIa)XMBaHWE IO IIATH 8 2 - - Bormpocs! k 3auery
TOYKaM.

IIp. 2.8. HenuneitHoe criakxuBaHUe 110 CEMU 8 1 - - OTuer B 2JIEKTPOHHOM
TOYKaM. BUJIE

Monyns 3 Jlek. 3.1. Ilpo6nemsl mosmydeHus Ha 9BM 8 1 - - Bormpocs! k 3auery

CIIy4alHBIX YUCIOBBIX
MOCJIEZI0BATEIBLHOCTEN C 3aJaHHBIMU
BEPOSATHOCTHBIMH XapaKTEPUCTUKAMM.

Cp. 3.1. [IpoGnems! monyyeHust Ha O9BM 8 2 - - Bormpocs! k 3auery

CIIy4alHBIX YUCIIOBBIX
IIOCJIEI0BATEILHOCTEN C 3aJaHHBIMU
BEPOATHOCTHBIMM XaDaKTEPUCTUKAMM.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . Cemectp Baaabl | UHTepakTuB, 4. | (HAHMeHOBaHHUe
(pazaen) (yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)

IIp. 3.1. IIpo6iemsl mosrydeHust Ha 9BM 8 1 - - OT4YeT B 3JIEKTPOHHOM|
CIIy4alHBIX YMCIIOBBIX BU/IE
MOCIIeI0BATEIbHOCTEH C 3aJaHHBIMU
BEPOATHOCTHBIMU XaPaKTEPUCTUKAMH.

Jlex 3.2. Boluncnenue XxapakTepUCTUK CHCTEMBI 8 1 - - Bormpocs! k 3auery
0 €€ OMepaTOPHON XapaKTePUCTHKE.

Cp. 3.2. Boluncnenue XapakTepUCTUK CUCTEMBI 8 2 - - Bomnpocsr k 3auety
110 €€ ONepaTOPHON XapaKTEPUCTHKE.

IIp. 3.2. Boluncnenue XxapakTepUCTUK CUCTEMBI 8 1 - - OT4er B 2NIEKTPOHHOM
110 €€ OIepaTOPHON XapaKTEPUCTHKE. BU/IE

Jlek. 3.3. AIropuT™MbI U METO/IbI T€HEPALIUU 8 1 - - Bompocs! k 3auery
PaBHOMEPHO paclpeeNIeHHbIX CITy4YaiHbIX
qrces.

Cp. 3.3. AITOpUTMBI U METO/IbI T€HEPALINH 8 2 - - Bormpocs! k 3auery
PaBHOMEPHO pacHpeeNIeHHbIX CITy4aiHbIX
qucel.

IIp. 3.3. AITOpUTMBI U METOIbI T€HEPALIUN 8 1 - - OT4er B 2JIEKTPOHHOM
PaBHOMEPHO pacHpeeNIeHHbIX CITy4aiHbIX BUJIC
qucel.

Jlek. 3.4 MonenupoBaHHE JIOTHYECKUX (YHKITUH. 8 1 - - Bormpocs! k 3auery

Cp. 3.4 MonenupoBaHHUE JIOTHIECKUX (YHKITUN. 8 - - Bormpocs! k 3auety

Ip. 3.4 MonenupoBaHHE JIOTHIECKUX (YHKITUH. 8 1 - - OTyYer B 3JIEKTPOHHOM|

BUJIE

Jlex 3.5. MeToa u anropuT™ penieHus: CUCTEM 8 1 - - Bormpocs! k 3auery
JIMHENHBIX YpaBHEeHUM MeTo1oM ['aycca.

Cp. 3.5. MeToa u anroput™ petieHus: CuCTeM 8 1,75 - - Bormpocs! k 3auery

JIMHENHBIX YpaBHeHN MeToioM I'aycca.




DopMBbI TEKYLLET0
Bu . KOHTPOJIA
Monayab A . HaunMenoBanue TeM 3aHATHH Oo0nemMm, p
yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(pazaen) (yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. 3.6. Konebanus 1 pe3oHaHC B 8 1 - - OT4YeT B 3JIEKTPOHHOM|
MEXaHUYECKON CUCTEME.. BHJIC
IIp. Knaccuyeckuii crieKTpaJibHbIN aHAIU3 U 8 1 - - OTyer B 3JIEKTPOHHOM|
CUHTE3. BU/JIC
ITA 8 0,25
HTroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JIns  mpoBeleHHs NPAKTUKO-OPUEHTHUPOBAHHBIX  JIEKIMM  HUCIOJB3YeTCAd  COYETaHue
TPaJULMOHHBIX METOAOB OOYy4YeHHS C MHTEPAKTUBHBIMU TEXHOJOTMAMHU. AKTHBHU3ALMS
NEeSITeIbHOCTH CTYIEHTOB Ha JICKIUM JOCTHTaeTcs BO BpeMsl MPOBEIEHHUS NpPOOJEMHBIX U
JUCKYCCHOHHBIX JICKLIMH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

[IpakTHueckue 3aHATHS MPOBOAIATCS B KOMIBIOTEPHBIX ayauTopusx. Hcmomb3yrores
WHTEPAKTUBHBIC TEXHOJOTUH, WHPOPMAIIMOHHBIC TEXHOJOTHHM W TEXHOJOTMH Pa3BUTHUS
KPUTHYECKOI0 MbIIUIEHHS. B mpolecce npakTH4eCKuX 3aHIATHI NPUMEHSIETCS IPOEKTOp, MaTepHrall
3aHATUI OQOpMIICH B BUJIE MpE3EHTALUH, Oaroaapst yemy 3((GEKTUBHO OCYLIECTBISETCS MPOLECC
nepegaud M ycBoeHus uH@opmanmu. Ha  3aHATHAX ~ MakCHMajbHO  aKTUBU3HUPYETCS
caMmocTosiTeNbHas padora cTyaeHTOB. O0yJaommmMcs He0OX0IMMO BBIIIOJHUTD HHIUBUIYaJIbHBIE
3aJaHus, pa3BHBAIOIIME HABBIKM Oynymed mnpodeccuoHanbHO nesTenbHOCcTH. [Ipemmaraercs
HAWTH pereHne 3a/1a4 ¢ IMOMOIIbI0 HHPOPMAMOHHBIX TEXHOJOTHH. 3a/1aHus, IPETyCMOTPEHHBIE B
Kypce, BBITOJHAIOTCS Ha KOMITBIOTEpax MpH IMOMOIIKM MaTeMaTudyeckoro makera MathCad wim
JIPYTrUX OSKOHOMETPUYECKHMX maKeToB. CTyIeHTBl MPOBEPSIOT, aHAJIU3UPYIOT, Pa3BUBAIOT,
MPUMEHSIOT MOJIYYeHHYIO WM HalIeHHYI0 WH(OpMaIIKIo, ofydasi mpodecCHoHaIbHbIE YMEHUS U
HaBBIKH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(MM ee 4aCTH) OLICHOYHOI'0 CPEeACTBA
2 OIIK-2 [Tpaxtrueckue padotTsr NeNe 1-3
Bomnpocs! k 5k3ameny Ne 1-25
2 OIIK-2, I1K-12 [Tpaxtrueckue padoTsr NoNe 4-6
Bomnpocs k sx3ameny Ne 26-50
2 I1K-12 [TpaxTrueckue padotTsr NeNe 7-8
Bonpocsl k ak3ameny Ne 51-75

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEro KOHTPOJIs

7.2.1. KOMIUIEKT OpaKkTHYECKUX pPadoT
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

IIpakTuyeckas padora Nel
OcHoBbI pa6oTsl ¢ nporpammoii «MathCAD»
[TopsiioK BBINONHEHUS TPaKTHUYECKON paboThl Nel.

3amanme 1.
BrauciuTe:

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

DTO U BCE OCTaJIbHBIE 3a/laHUs CHAOAUTh KOMMEHTApUsAMHU, UCTIOJB3Ys komaHael “Text” — Create
Text Region” unu "Text” — "Create Text Paragraph”.

3aganue 2.

1) Onpenenutsb nepeMeHHbIE:

a:=3.4;b:=6.222; ¢c = 0.149; (nprueM MepeMEHHYIO ¢ — INI00ATBHO).

2) BbruucnuTh 3HaUE€HUS BBIPAXKCHUS:

3 _
Z = 2ab+3c 'N::es'”c-cosg

; .
\/(a2+ba+0).c b

3) C nomouipto komanasl “Math” — "Numerical Format” — "Displayed Precision” u3MeHuTh

TOYHOCTh OTOOPaXKEHHUsI PE3yJIbTATOB BEIYUCIEHHS ITI00ATBHO.

3ananue 3.

BeiBecTn Ha 5KpaH 3HAUYEHUE CUCTEMHOU KOHCMAHMbl T U YCTAHOBUTh MAaKCUMAaIIbHBINA (opmar eé

OTOOpaXKEHHUS JIOKALHO.

3amanue 4.
BBITIOTHUTE ClIeTyIOITNE OTepaliii ¢ KOMIUIEKCHBIMHA YHCIIaMU:

Z:=-3+2i; 2| =:Re(@) = Im(Z) =; arg(2) =; JZ = ; ~-5=; 2Z=; 71:= 1+2i; 72:=
3+4i; 71472 =;71-72=;71-22 = Z1Z2 =,

3amanue S.
BrInosHUTE cieayronme onepanuu:

. . 0.4 2 ctg2x d
i:=1. 10 > I=: 1+1)=: X2 lg( X + 2 dx =: C—dx=; X=2: —X°=:
Zi: H( ) £ ox+2) 018 (sin 2x)? dx

d .
—sin(x) =.
i (x)



3ananue 6.
Omnpenenutb BeKTophl d, S 1 R depes muckperHsbiii aprymeHT i. OTo0pa3uTh rpaduyecku, TabIHIHO

3agannble pyHkiuu Ri(di) u Si(di), ncnonb3ys komanny Graphics — Create X-Y — Plot. UtoObr

opopMuTh rpaduK, HEOOXOAUMO BBINOIHHUTD CIEAYIOIINE KOMaH/IbI.

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

1 1 5,9 3,9
2 15 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 menio X-Y Plot.

2) Beiopats X-Y Plot — Format (nmosiButcst auanoroBoe okHo "Formatting Currently Selected X-Y
Plot") u ordopmaTrpoBath rpaduk TakK, 4TOOBI B KaKI0H y3110Boi Touke rpaduka Gpyakiuu Si(di)
crosut 3uak Buga [1 (Traces — Symbol — box), a rpaduk ¢yuaxkuuu Ri(di) oroOpa3uth B B
rucrorpamMmel (Trace — tupe — bar).

3) Hanectu nunun cetku Ha rpaduk (X-Y Axes — Grid Lines) u orobpa3uth jerermy (Traces —
Hide Legend).

3amanue 7.

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

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

st aTOoro HeoOXOAUMO OMPENEIUTh o KaK JAUCKPETHBIM apryMeHT Ha uHtepBaiie ot 0 g0 27 ¢
marom 7/30.
Omnpenenuth 1o rpapuxy X-Y Plot koopauHaThl J1000# U3 Touek mepeceueHus rpadukoB Y(a) u
P(a), miast 5Toro HEOOXOAUMO:

1) Boigeants rpaguk u Boiopats X-Y Plot — Zoom (nmosiBuTcs Auajgorosoe okHo " X-Y

Zoom") nJist yBeqIM4eHusi YacTH rpa¢uka B 00/1aCTH TOUKH NepecedeHust;

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 IepeprucoBaTh rpaux.
4) YtoObl cenath 3TO M300pakeHue MOCTOSTHHBIM, BEIOpaTh Accept.
5) Beiopats X-Y Plot — Trace (nosiButcs auanorooe okHo "X-Y Trace™).
6) BHyTpu uyepTexka HaxkaTb KHONKY MBIIIM U TEPEMECTUTh yKa3zaTellb MBIIIM Ha TOUYKY, YbH
KOOPJAWHATHI HY’)KHO YBHUJIETb.
7) Beiopats Copy X (unu Copy Y), Ha cBOOOJHOM MOJIE TOKyMeHTa HaOpath Xper = (uu Yper ;=)
U BeIOpaTh NyHKT MeHto Edit — Paste.
8) Berumcauts 3HaueHus Gpyaxuuii X(a) u Y(a) npu a:= 7/2.
3amanue 8.
Hcnonb3ys komanny Math — Matrics co3gate Matpuiy Q pasmepom 60] Ha 6, 3amoiHUTH €€
MIPOM3BOJIBLHO U 0TOOpa3UTh rpaduyecku ¢ nomoinsio koManasl Graphics — Create Surface Plot.
3ananue 9.
[Toctpouts rpaduk nosepxHoctu (Surface Plot) m xapty muumii ypoBHs (Contour Plot) nmms
(GyHKLIUU IBYX EpPEMEHHBIX:
X (t,a)=t-cos(a) -sin( ).
1) Onpenenuts Gynkmmio X(t, o).
2) 3amath Ha ocsx nepeMeHHbIX t U a no 41 Touke (1:=0..40, j:=0..40): ans nepemeHHol ti co
3HAYEHUAMH, W3MEHSIOMMMHUCI OT —5 1o 5 ¢ maroMm 0.25 (ti:=-5+ 0.25i), a mus
nepemMenHoit aj — ot 0 1o 27 ¢ marom /20 (aj := 7/20 ).



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

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

— xapakTepucTtuku mpocmotpa (View — Rotation — Tilt),

— nBera 1 auHUK oBepxHOocTH (Color&Lines — Shading),

— mapameTpsl oceit (AXeS),

— Buj 3aronoBka rpaduka (Title).

3apmanue 10.

Ucnone3yst nepemennyto FRAME u komanny Animation — Create, co3iaTh aHUMallMOHHBIE
KJTUIIBI C IOMOIIIBIO IaHHBIX IPUBEICHHBIX B TaOJIHIIE:

Bapuantsl 3ananus 10

Ne IlepemenHbIE OyHKIHUH FRAME Tun rpaduka
BapuaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 po|momsipusrii (Polar
20 Plot)
2 i:=0.FRAME+1 gi:= 0,5"i*cos(i) or 0 po | TpexmepHBbIi
hi:= isin(i) 50 TOYCUHBII
ki:= 2i rpaduk
(3D Scatter Plot)
TpaHUIIBI Ha OCAX
Min Max
x50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x>+y>+FRAME) or 0 go|rpaduk
j:=0..20 Xi:=—1,5+0,15i 50 MIOBEPXHOCTH
yj:=-1,5+0,15j (Surface Plot)
4 r:= FRAME, Xmn:= (R+rJ cos(vn)):[lor 0 mo|rpaduk
R:=6 *coS(Wm) 11 napaMeTpUIeCcKon
m :=0..20 Ymn:=(R+rcos(vn)) Sin(wm) TIOBEPXHOCTH
n:=0..20 Zmpn:= 1 Sin(Vn) (Surface Plot)
(rpaHMIIBI HA BCEX
0CSIX YCTaHOBHTD
or—11 o 11)
5 r.= FRAME, Xmn:=(R+r cos(vn)) or 0 go|rpaduk
R:=6 COS(Wm) 11 napaMeTpUIeCcKOn
m :=0..20 Ymn:=(R+rJ cos(Vn))[] SIN(Wm) MTOBEPXHOCTH
n:=0.20 Zmn:= riJ sin(vn) (Surface Plot)
(rpaHMIIBI HA BCEX
0CSIX YCTaHOBHTD
or—11 o 11)

IIpakTyeckas padora Ne2
Pemienue ypaBHeHui
[Topsi10K BBIMOTHEHUS IPAKTUYECKOH paboThl N2

3amanue 1.
1) IToctpouts rpaduk GpyHKIuH f(X) 1 IPUOIU3UTEIHLHO ONPEICITUTL OJJMH U3 KOPHEH YpaBHEHHUSL.



2) Peruts ypasuenue f(x)= 0 ¢ TounocTsio £ = 1074

— ¢ IOMOIIEI0 BCcTpoeHHo# ¢yrkun Mathcad root;

— MeToioM HproToHa (KacaTenbHbIX), UCTIONB3Ys GyHKIHo until;

— METOJIOM UTepalHii, UCronb3ys GyHkimo until.

3) OnpenenuTh YUCI0 UTEPALHA B KOKIOM METOJIE, C IOMOIIBI0 QyHKImHU last.
BapuanTe! 3ananus |

No f(x) Ne f(x)
BapuaHTa BapraHTa
1| 3sin v/x +0,35x - 38x; O et -e*-2
x €[2;3] x e [0:1]
2 N S 10| 1-x—tgx;
3+5sin 3,6x’ x e [0;1]
x € [071]
3 arccos x —+/1—-0,3x°; o 2x? +12 - cosx —1;
x e[071] x e[071]
4 \1-0,4x* —arcsin x; 12 cos(zj _ 2sin (lj 4 E;
x e[071] X X)X
x e[1;2]
5 3x-14+e* —e*; 13 01x% = x-In x;
x e [1;3] x e[1;2]
6 0,25x% + x — 2; 14 1-Xx+sin X —In(1+ x);
x €[0;2] xe[0;2]
7 1_X2 15 eX—l_XS — X
arccos ————; ’
1+x* —x x € [071]
x €[2;3]
8 3x—4Inx-5; xe[2;4]
3aanue 2.

Jlost nonuHOMa §(X) BBITOJIHUTD CIEIYIOIINE ACHCTBHS:

1) C momomipio komauasl Symbolic — Polynomial Coefficients co3gats BekTop V, comepxarimii
K03 UITMEHTH TOTUHOMA.

2) Pemuts ypaBHenue g(X) = 0 ¢ momormrsio GpyHkimu polyroots.

3) Pemuth ypaBHEHHE CHMBOJIBHO, UCITIOJIB3Ys KoMaHy Symbolic — Solve for Variable.

4) pa3i0XKuTh HA MHOXKUTENH, UcTONb3ys Symbolic — Factor Expression.

BapuanTsl 3ananus 2

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

1 Xt —2x3+ x>~ 12x + 20 9 x*+ x3— 17x%— 45x — 100

2 x4+ 6x3+ x°— 4x — 60 10 x*—5x3+ x>~ 15x + 50

3 x4 — 14x%>— 40x — 75 11 X4 — 4x3 — 2x2— 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 x*+ 7x3+ 9x% + 13x — 30 14 x4+ 10x° +36x° +70x+ 75

7 x4+ 3x%— 23x?— 55x — 150 15 x4+ 9x + 31x% + 59x+ 60




| 8

| x*— 6x3+ 4x?+ 10x + 75

3amanue 3.

PemnTh cuctemy JTUHEMHBIX YPaBHEHUM:
1) ucnone3ys pynkuuu Find,

2) MaTpUYHBIM CIIOCOOOM, MCITONIB3Ys QyHKIHIO ISolve.
Bapuantsl 3ananus 3

BApUAHT Cucrema JTHHEHHBIX BapHUaHT Cucrema TUHEHHBIX
ypaBHEHUN ypaBHEHUU

1 _+ X2+ 2X3 + 3X4 = 8; 9 r1+ X2 —5X3 + X4 = —4;
.+ 3X3=06; —3X2— 6x4 =-T7;
—Xo+3Xa=4; L 2—Xs+2x4=2;

+ 2X2 — X3 + 2X4 = 4. X1 + 4X2 — TX3 + 6Xq4 = 2.

2 -+ 2X2 + 3X3 + 4X4 = 22; 10 r+ 2X2 + 3X3 + 4X4 = 26;
1+ 3x2+ X3+ 2xa =17, L+ 3x2 + 4X3 + x4 = 34;
+ X2 +x3—X4=8; L+ 4Xo + x3 + 2X4 = 26;
— 2X3—3X4 = —T1. L+ X2 + 2X3 + 3x4 = 26.

3 71+ 10X2 — 7X3 — X4 = 23; 11 o1 — 8Xo — 3X3 —2x4 = 18
1— X3 — Sx4 = 37; — 2x2 + 3X3 — 2x4 = 28;
1—2X3 + X4 = 22; + X3 + X4 = 10;
1+ X2 + 2X3 + 3x4 = 26. (X2 + X3 + 2X4 = 21.

\ \

4 71— X2 + 10X3 — X4 = 158; 12 F1— X2 + 4X3 + X4 = 66;
1+ X2+ 10x3 + 7x4 = 128; 0 —6X3 + x4 =-63;
1—2X2 —2x3— X4 =T; 4 1 — 3X2 +6x3 —5X4 =146;
—12%2 + 2X3 — X4 = 17. 11— X2 + 6X3 — X4 = 80.

\ \

5 r— 2X2 + 6X3 + X4 = 88; 13 r1— 3X3 — 2Xa = —16;
1+ 2X3 — 3x4 = 88; 1 —X2 +13x3 +4x4 = 213;
1— 3X2 + 7x3 + 2x4 = 181; L1+ X+ 2x3+Xe =T72;

3X1 — 7X2 + 5x3 + 2%x4 = 99. — 12x3 — 5x4 = 159.
\ \

6 r— 2X2 — 8Xa = T, 14 r1+ X2 — 7x3— 2X4 = 5;
+ 4Xo — 7x3 + 6x4 = -8; 1+ 4X2 + 5x3 + 8x4 =60;
+ X2 — 5x3 + X4 = -10; <1+ 2X2 + 2x3 + X4 = 27,
1—Xo+2xa=17. 1—2X3— X4 = —1.

\ \

7 r1+ 2X2 + 6x3 + X4 = 15; 15 r1— X2 + Sx3 +X4 =124 ;
2+ 2X3 + x4 = 18; 2 — 5x3—x4 =-54;

1— 3X2 + x3—5x4 = 37; < 1 —5xp + 2x3 + 4X4 =83;
1— 5X2 + X3 — x4 = 30. 1— 9X2 + x3 + 6x4 = 45.
\ \

8 71— 5Xo + 7X3 + 5x4 = 165;
1+ X2 — 3x3— x4 =-15;
1+ 4x3— X4 = 194;

— X2 — 2x3 — 3x4 = -19.
\
3amanne 4.

1) IIpeoOpa3oBaTh HenuHElHBIE ypaBHEHUS cucTeMbl K Buy f1(X) =y u f2(y)= X.
2) [Toctpouth UX rpa@uKu U ONpPENETUTh HaYaIbHOE MPUOINKEHUE PEIICHUS.
3) Pemmnth cucremy HeIMHEHHBIX YpaBHEHUH, UCTIONb3ys GpyHKImio Minerr.
BapuanTe! 3amanus 4

| Bapuanr |

CucreMa HEIMHEHHBIX

| Bapuanr |

Cucrema HEMMHEHHBIX




ypaBHEHUU ypaBHEHUH

1 fx+2y 2, 9 y+x=-04,
1>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; {»s(y 2) +x=0,5;

3 ISX +y =1,5; 11 »s(x+05) y 2;
{ Sin(y — 0,5) = 1; {1y 2x=1

4 1S(x + 0,5) +y=10,8; 12 IS(Xx—2) +y= O
{1y 2x = 1,6; {1(y+05) x=1

5 x-1)=13- y, 13 isS(x +0,5) +y= 1
{Sln(y+1) {1(y+05) x=1

6 »s(x+05)+y 1; 14 X—2y=1;
{1y 2Xx =2 {»s(y+05) X=2

7 sinx+1) +y=0,8; 15 Sin(x—0,5) =
{1(y 1) +x=13; {»sy+x—15

8 X—2y=1;
{1(y— 1) +x=1,3;

3amanme 5.
CHUMBOJIBHO PEIINTH CUCTEMbl YPAaBHEHUI:

+ 4y = a;
{+y:b.

-z = a,
-z=bh;
+Xx=c.

IIpakTnyeckas padora Ne3
HNHaTepnonsinyus v npeacKasaHue
[TopsimoK BBIMONHEHUS TPAKTHUECKON paboThl Ne3

3amanue 1.
Bbruncnute 3HaueHus 3amanHon ¢yukumu yi = f(Xi) B y3max wuTepnomsimm xi =a + hi, rme

_(b-a)

, 1=0,1, ..., 10, na otpeske [a, b].

BapuanTs! 3aganmii 1...7

Ne 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 2% [1; 5]
10-In—
1+X
3 s [0; 5] 11 Sinx?-e 2 [0; 3]




4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x?2

5 lx+Sin) [2; 5] 13 Cos(x + %) [3: 6]

6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
(1+e™)

7 Sin(x + e5™) [0; 3] 15 eCo*-Cosx? [0; 2]

8 e—(x+1/x) [1; 3]

3aganue 2.
[To BerumcneHHOM TadmuIe (Xi, Yi) MPOBECTH MapaboIMUECKYI0 HHTEPIIOIISIINIO.

1) [ns HaxoxxaeHus: Ko3(pPUIHeHToB UcKoMoro nojauHomMa (3.1) HeoOXOAMMO COCTaBUTH CUCTEMY
JTUHEHHBIX anreOpandecKkux ypaBHeHwHi (3.3).

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

3) octpouth rpadk MHTEPHOISAIMOHHOTO MHOTOWICHA U OTMETHThH Ha HEM Y3JIOBbIE TOYKH (Xi,
yi)-

3ananue 3.

1) st BEIUKCIIEHHOM TaOaMYHON (DYHKIIMH COCTaBUThH (HOPMYITY HHTEPIOISIIMOHHOTO MHOTOYJICHA
Jlarpanska, UCTIOB3Ys ONEPaTOPhl CYMMHUPOBAHHUSI M TIEPEMHOKCHHSI 110 JJUCKPETHOMY apryMEHTY, a
Taoke QyHkiuio if,

2) IMocTpouTth TpadMk MHTEPIOJIAIUOHHOTO MHOTOYICHA M OTMETUTh HA HEM Y3JIOBBIE TOYKHU (Xi,
yi).

3asanue 4.

1) IIpoBecTr WHTEPHOIMPOBAHUE 33aJaHHONH (YHKIMM C TIOMOIIBIO TEPBOH H  BTOPOM
UHTEPIIOJISIIIMOHHBIX Gopmyn HeroToHa.

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

3ajanue S.

1) IlpoBecTn /MHEWHYI0 WHTEPHOJSLUMUIO 33JaHHOM (YHKIMH C TIOMOIIbIO BCTPOEHHOM
UHTEPIOJIMOHHO (yHKImu linterp.

2) IToctpouts rpaduk GyHKIwK liNterp u OTMETUTH Ha HEM y3JIOBbIC TOYKH (Xi, Vi).

3ananue 6.

1) IIpoBecTH CritaiftH-UHTEPIIONSIINIO C TIOMOIIBIO GYHKIWI Ispline, pspline, cspline u interp.

2) Moctpouts rpaduk GyHKIMHU INtErP U OTMETUTH HAa HEM Y3IJIOBBIE TOUKH (Xi, Yi).

3ananue 7.

1) Beruucnuth 3HaueHus 3aaanHoi GyHkimu yi = f(Xi) B Toukax xi =a + /10, rme, i =0, 1, ..., 10(b
—a), Ha oTpe3ke [a, b].

2) C ucnosip3oBanueM (yHkiuu predict BBIMOTHUTE MpeacKa3zanne (IKCTPAMOIISAIHIO) MOTyISeHHOTO
BEKTOpPA JAHHBIX Yi B MOCIeyomux 10 ToYKax Mo mocjiefHuM 7 3HAYCHUSAM (YHKITHH.

3) Orobpa3uth rpaduyeckd HMEIOLIUECs NaHHbIE, MpEeACKa3aHHbIe NaHHbIE W HMCTHHHBIA BH]

byukmun f(x).

IIpakTuyeckast padora Ne4
MartemaTuyeckasi 00pad0TKa pe3yJIbTaTOB IKCIEPUMEHTAJIBHBIX JAHHBIX
[TopsioK BBIMONIHEHUS TPAKTHYECKON paboThl Nod

3ananue 1.
Coznaiite Ta0nMIly SKCIEPUMEHTANIbHBIX JaHHBIX:

xi=a+hi,i=0,1,...,10 h= , Ha oTpeske [a, b].

BapuanTs 3aganus 1

Ne Vi [a; b]
BapuaHTa




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]
3aganue 2.

1) AnnpokcuMHUpOBaTh MHOTOWIEHAMHU 2-0i W 6-0i CTENEHU MO METOAY HaMMEHBIIHUX KBaJpaToB
(GYHKIMIO, 33JaHHYI0 TaOIuIel 3HaUeHUH Xi ¥ Yi U CPABHUTH KQu€CTBO MPUOINKEHUH.

2) [ocTpoutk rpadMKi MHOTOYWICHOB M OTMETHTH Y3JIOBbIC TOUYKH (Xi, Yi).

3ajganue 3.

1) Jns mpuBeNeHHBIX B TaOJHIE 3KCICPHUMEHTAIbHBIX MAaHHBIX (Xi, Yi) ONPEICIUTh MapaMeTphl
JMHEHHOW PEerpeccHy ¢ MCI0Jb30BaHKeM BCTpoeHHBIX GyHKImit Mathcad slope u intercept.

2) Otobpa3uth rpaduyecky COBOKYMHOCTb TOYEK BEKTOPOB Xi U Yi M pe3yibTaThl MPOBEIECHHON
JIMHEHHOM pEerpeccum.

3ananue 4.

1) AnpokcuMHPOBATh JaHHBIC U3 BEKTOPOB Xi U Y

— MMOJIMHOMOM 4-0ii CTeTIeHH TP moMoIny GyHKIui regress u interp;

— HabopaMu MOJMHOMOB BTOPOTO MOPsiKa ¢ MOMOIIBI0 (yHKIUi 10ess u interp (mpu span paBHOM
0,5u 2,5).

2) OToOpa3zute rpaguuecku pe3yabTaThl allllPOKCUMALINH.

3ajaHue 3.

1) AnmpokcuMupoBaTh 3KCIEpUMEHTAIbHbIE JaHHbIE M3 TaOJIWIl 3HAYEHUW Xi U Yj JIMHEHHOU
KoMOuHaIuen QyHKIMMI:

f(x) = a1 f1(x) + a2 f2(x) + as fa(x).

2) Koa¢duumeHTs! BekTOpa ¢ HaiiTi ¢ moMoiibto Gpyakuuu linfit.

3) Oto6pa3uth rpapuuecky COBOKYIHOCTb TOYEK BEKTOPOB Xi U Yi U PE3yNbTaThl MPOBEACHHOMN
JTUHEHHON perpeccuu oOIIero BHUA.

Bapuantel 3aganus 5

Ne f1(x) f2(x) f3(x)
BapHaHTa
1 e* 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
2+ COS_O
X
7 1 1+ x2 Cos x
1+eX
8 2 —Cos x X
Cos— SII’]E
d 1 arctg+/x Sin 3x
1+e*
10 In(x + 5) 1+ x Sin x
11 1 1+ X 1
X x?
12 Cos x 1 1
1+ X+ X2 1+ X
13 e Cos 4x eX/?
14 m g3 Sin?(3x)
15 1 X X
ool COSE CosE
+ X+ X
3amanue 6.

1) AnnpokcuMupoBaTh SKCIIEPUMEHTATIBHBIC TAHHBIE U3 TAOJIUIl 3HAYCHUH Xi M Yi QyHKIMEH BUaa:

f (X) _ eU0+U1~x+U2-x2

2) [Tapametpsl BekTopa U HaiiTH ¢ moMombio GpyHkuuu genfit.
3) Oto0Opa3uth rpaduyecku COBOKYITHOCTh TOYEK BEKTOPOB X M Yi M PE3yJIbTaThl MPOBEACHHOMN

HEJIMHEWHOH perpeccuu o01ero BUaa.

3amanmue 7.

1) BbINONHUTE CrilaKuBaHUE SKCIIEPUMEHTAIbHOW (PYHKIINU, 3a/1aHHOM TaOauIel 3HauYeHu Xi U i,
¢ MOMOIIIBI0 BcTpoeHHBIX (yHkimit Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl Criia)kuBaHus OTOOPA3UTh rPapUUECKH.

IIpakTuyeckas padora NeS
YucaenHoe uHTerpupoBanue u auddepenuupoBanue
[TopsioK BBINONHEHUS TPAKTHYECKON paboThl N5

3ananue 1.
Onpenenutb Gyuakiuio f(X) Tadbauano, BeraucauB 3uadeHus yi = f(Xi) B Toukax xi =a + h;;
i=0,1,..38;

b—a
h= Ha oTpe3ke [a, b].
BapuanTs! 3ananus |

Ne f(x) [a; b] [c; d]
BapHaHTa

1 1 [0,4;0,8] [2, 2;1]

tg2x +1
2 Cos3x [0,8; 1,6] [-1;-0,9]

(1—Cos3x) -2




3 1 [0,18; 0,98] [0,5; 0,6]
XV x3 +4

4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx

5 2190+2) [0; 0,4] [1,5: 1,6]

6 y2ardg (x/3) [0,8; 1,6] [1;1,1]

7 e>*-Sin3x [0,4; 1,2] [2;2,1]

8 ctg2x [0,8; 1,2] [1;1,1]
(Sin2x)?

9 (x + 1)-Sin x [1;5] [1; 1,1]

10 Sx + x-lgx [0,2; 1] [1,3; 1,4]

11 (2x + 3)-Sinx [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 Hie ™ [0,4; 1,2] [0,5: 0,6]
3amanue 2.

b
Beruucnuts uaTErpat: j f (X)dX:
a
1) c MOMOI1IBIO BCTPOSHHOTO OIlepaTopa HHTETPUPOBAHUS;
2) o popmyse NpsMOYTroJbHUKOB;
3) no popmyne Cumncona;
4) ¢ TOMOIIBbIO BCTPOEHHOI'O OllepaTopa MHTErPUPOBAHUS U MHTEpPHOJsALUEN TabnuuHON pyHKINN
KyOHueckuM crutaiinoM (pyukmuu cspline u interp);
5) MeTo10M HeomnpeaeIeHHBIX KOY(PPHUIIUEHTOB ISl YUCIEHHOTO HHTETPUPOBAHUS.

3amanme 3.
b

BEIYHMCIIUTE HHTErPa J f (X)dX meTonom Monte-Kapio. Jliist 3Toro Heo6Xoaumo:
a
1) onpeieNnuTh qUaNa3oH cay4yaiHbX yncen, Harnpumep | = 0...1000;
2) ompeaenuTh ¢ MOMOLIbI GyHKIHK Nd paBHOMEPHO PACTIPEICTICHHYIO CIyYailHYIO BEIHUYHHY 7]j
Ha OTpe3Ke MHTerpupoBanus [a, b];
3) co3nate Bektop Fj = f(#;);
4) ¢ nomonibio GYHKIIMM Mean BHIYUCIUTH HHTETPAIL.
3ananue 4.
Haiitn iepBooOpasHyro aHATUTHYECKH 3amanHoi Gyukimu f(X), ncrmonp3ys komanay Symbolic —
Integrate on Variable.
3amanue S.
Bbruncnute 3HaueHMs IEPBOI U BTOPOi porn3BoAHBIX pyHKimu f(X) B Touke X = c:
1) ¢ momompto onepatopoB auddepennuporanust Mathcad;
2) METOJIOM HEOIPEICIICHHBIX KOA(PDUIIMESHTOB I YUCICHHOTO U PEepEeHIIMPOBAHUS.




3) Ompenenuts ¢ynkuuto f(X) TabnuuHo, BerumcauB 3HaueHus yi=f(Xi)) B Toukax xi=c + h-i,
i=0,1,..,10,h=0,01 na orpeske [c, d].

3ananue 6.

OmnpenenuTh CUMBOJBHOEC 3HAYCHUE IMEPBOW M BTOPOM mpom3BoiaHbIX f(X), MCIOab3ys KOMaHIy
Symbolic — Differentiate on Variable.

IIpakTnyeckas padora Ne6
Pemenne 00bIKHOBEHHBIX TU(PepeHunATBbHBIX YPABHEHUI
[Topsi10K BBIOTHEHHS TPAKTUYECKON paboThl Neb

3amanue 1.
Pemmmts 3anauy Komu: ? =f (X, y), y(0) =1, ¢ mmarom h = 0,1 na orpeske [0; 1]:
X

— METOJIOM Jitnepa;

— metonoM Pynre-Kytra (ko3 durmenTs! K 3a1aTh kKak GyHKIUH OT X U Y);
— METOIOM Anamca;

— ucnonb3ys pynkumto rkfixed.

Bapuantsl 3axanus 1

Ne f(x, y) No f(x, y) Ne f(x, y)
BapHaHTa BapHaHTa BapHaHTa
1 X+y 6 2y — C0s2x 11 2y +3e*
2 2x2 + 2y 7 y—e¥?+2 12 Y o
~—e
2
3 e*—3y 8 3y —2-Sinx 13 Cosx
y+—
3
4 y — Sin x 9 ey 14 y—4x+5
5 10 2:Sinx +y 15
Yy 2x— Y ¢
3 3
3ananue 2.

[Toctpouth rpaduku pemeHui, MoITy4eHHbIX Meroaamu Oiinepa, Pynre-Kyrra, Amamca u ¢
nomoiisio pyukimu rkfixed. Beraucnute B Touke x = 1 OTHOCHUTENBHYIO MOTPEIIHOCTD TSI KAXKI0TO
MeTo/a.

3ananue 3.

Haiitu ananutudeckoe (tounoe) pemenue OAY wu3 3amanus 1 ¢ momompio mpeoOpa3oBaHMA
Jlammaca (xomanas1 Symbolic — Transforms — Laplace Transform u Inverse Laplace Transform).
3ananue 4.

Pemmts 3agauy Komm g cucremsr O/1Y npu 3a1aHHBIX HadalbHBIX YCIOBHAX Ha oTpeske [0; 2] ¢
mrarom h = 0,2. Pemrats ¢ momornpsto Gynkiuu rkfixed. IToctpouts rpaduku yrkimit u(t) u v(t).
BapuanTsl 3a1anus 4

Ne CucreMa 0OBIKHOBEHHBIX HauanrHbIe
BapHUaHTa muddepeHIMaTbHBIX YpaBHEHUI YCIOBUSA
u(0) u’(0) v(0) v'(0)
1 T=2v+u; 15 15 1 1
l’ =4y —2u.
2 '=_v+ 3u; -1 1 -15 3

"=y, 1 1,5 0 2

3 {’=2v— u; 1,5 1,5 1 1



v’>i=v+2u -+t

5 ”=v+ u -+t 0,5 15 -1 2
3 =v+2u-t.

6 "=2v+ utt; 0,5 2 1 2
{’—412.

7 =+t 5 5 -1 1
{’=5v—7u

8 "=yv-5u; 1,5 1 3 1
{’=2v+u+t

9 =05+ v, 2 0 -1 1
{’24—u+t

10 =+ -1 2 -15 0
{’=v+3u

11 =y—u-—t; 15 15 -1 -1
{’=2v+u

12 ”’=5v+t; -1 15 0 -2
‘]’=3v+u.

13 =yt -0,5 1 -1 2
{’=v+u—t

14 T=2v—-u; 0 -2 0 2
{’=4v+t

15 =y -2t 3 3 -1 1
{’=v+3u.

3amanme 5.

Ha otpeske [a@; b] ¢ ucnonp3oBanuem ¢ynkiuii load, score u shbval mpeoOpa3zoBath KpaeByio
3a/1a4y:
2

d—2 =f(x, y, y'), mpu rpannunbix ycnousx Y(@) = A4, y(b) = B k 3amave Komru u HaiiTi penieHne
X

3aganHoro OJ1Y B 10 mpoMexXyTouHBIX TOYKax ¢ moMoripio Gyukiuu rkfixed.

BapuanTel 3ananus 5

Ne flx, v, »)) I'paHn4HBIC YCITOBHS
BapHaHTa 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+ey 2 4 1 0,14
1-x
6 x2y +1 1 3 0 0,17
1+X
7 y COS X + COS %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 ety -3 -2 3 0
—+X
X




12 2 3 0 0
(2+D)y+—
X X
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
= +X
X
15 ylnx+1+x 7 8 0 0

IIpakTyeckas padora Ne7
Pemenne nudPpepeHunajbHbIX YyPABHEHUH B YACTHBIX IPOM3BOIHbBIX
[TopsiIoK BBINONHEHUS TPAKTUUECKON paboThl N7

3aganue 1.
Bapuantsl 3ananus 1
Ne f(x) a b c
BapHaHTa
1 1 0,1
2 At 2 0,1
Yl - :
3 | 4 0,2
4 | 6 0,3
3) | 8 0,4
I
I
0—, -
b X
6 X(x2—1)
7 sin (mx?)
8 Sin(mx) cos x
9 x-Sin2( x — 1)
10 Ax3-(x — 1)
11 Yy 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
| |
| |
& b X
PemmuTs 33129y 0 KoJIeOaHUH CTPYHBI SMHUYHOMN JUTMHBI C 3aKPETUICHHBIMHA KOHIIAMHU:
o’u  , o
E
C HaYaIbHBIMHU YCJIOBHUSMHU:
u(x, 0) = f(x),

a—u(x,0)=0,0§x§1;
ot

U HyJeBbIMH TpaHn4HbiMEU yenoBusmu: U0, t) = u(l, t) = 0.
Jlnist perieHus 3aqauu mocTpouTh ceTky u3 11 y3108 mo X (i1 =0, 1, ... 10) u npoBecTH BBIYHCICHUS
st 16 cnoésmo t (j =0, 1, ... 16). Berancienus BBIMOMHUTE ¢ 11arom h mo x, paBusiM 0.1 u mrarom



7 no t, paBubiM 0,05. OrtoOpa3uth rpadudecku pemenue 3agaud Ha 0-m, 5-m, 10-M u 16-m
BPEMEHHBIX CIIOSX.

3amanue 2.

Haiitu perenue U(x, t) s ypaBHEHHS TEIUIOMPOBOAHOCTH C MOCTOSHHBIMH KO3 (D (DUIIMEHTAMM:
ou o4

—=a_—,a=1

ot OX

C HaYaJIbHBIMU YCIIOBHSIMH:
ux,0) =f(x),0<x<1;

Y TPAHUYHBIMH YCIIOBUSIMHU:

u(0, t) = a,

u(l, t)=nh.

Jiist perieHust 3a1auu mocTpouTh ceTky u3 11 y3108 mo X (1 =0, 1, ... 10) u npoBecTr BBIYHCICHUS
it 12 cnoés o t (j =0, 1, ... 12). Berauciienus BeImoaHUTh ¢ marom h mo x, paBubiM 0,1 1 mrarom
7 mo t, paaeiM 0,005. OToOpa3uth rpaduuecku pemeHue 3anadu Ha 0-om, 4-om, 8-om u 12-om
CJIOSIX M TIOCTPOHMTh HMHTETPAIBHYIO TOBEPXHOCTh PACIpPEICIICHUs TEMIEPaTypbl B CTEPIKHE C
nomonipio komanael Graphics — Create Surface Plot.

BapuanTsl 3a1anus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapuaHTa
1 X(x—1) 0 0 9 (X2 +0,5)-cos(2m 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 n@0,5 + x)-(x — 1) 0,7 0
5 x-sin(2x x) 0 -0,3 13 xsin(4(x—1)) —x 0 -1
6 (X — 1)-sinX 0 0 14 x-cos(2nx) 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.

Haiitu cramuonapHoe pacnpezeneHue TemrepaTypbl B KBaJIpaTHOM IUIACTUHE CO CTOPOHOM 1,
onucbiBaeMoe ypaBHeHueM Jlamaca:

o°u 0%

2 + <~ = 0 ;

ox° oy

C KpacBbIMHU YCIIOBUSMH BUAA:

u(0,y) =fiy), (0 <y<1),

u(l,y) =fuy), O <y <1,

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

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

Pemate 3ama4uy ¢ nomomipio Gynkuuu relax. J{is penienus 3aqauu mocTpouTth ceTky u3 11 y3mnoB
no X (1=0,1,..10) u u3 11 y3nmoB mo y (j =0, 1, ... 10). OToOpa3uth rpaduvecku ¢ MOMOIILIO
komaHael Graphics — Create Contour Plot cranumoHapHoe pacmpeneneHue TemIreparypbl B
IJTACTUHE.

BapuanTs! 3ananus 3

Neo f1(y) fa(y) f3(x) fa(x)
BpHaHTa
1 y? cosy+ (2 — X3 1+x
—cosl)y
2 e/ —ey? y 1-x3 %
3 1-y? y sinx+1-— — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X




a1

& +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 x>+ 7x + 6 Ox% — 15x — 12
10 —7y* -5y +3 —7y* 21y + 13 6X% + 4X + 3 6x2 —12x — 9
11 1 y+1 1 1+x
12 1 ey 1 e*
13 —y?—by 4 + 5y —y? X2 + 3x X2+ 3x + 4
14 3-1y 76y 4x +3 oX—4
15 0 siny 0 sin x

IIpakTnyeckas padora Ne8

CrnekTpajibHbIil aHAJIN3 U CUHTE3

[TopsiioK BBINONHEHUS TPAKTHUECKON paboThl Ne§

3apganue 1.

1) Boruricauth nepBbie miecTh map Kod(QOUIMEHTOB pasioxeHus B psan Pypoe dyakiuu f(t) Ha
orpeske [0, 27].

2) IToctpouts rpacduxu 1, 2 1 3 rapMOHUK.

3) Boeimonuuth rapmonndeckuii cuntes Gpynkuuu f(t) mo 1, 2 u 3 rapmonukam. Pe3ynbTaThl cHHTE3a
0TOOpa3uTh rpaUuecKy.

Bapuants! 3aganus 1

Ne f(0) Ne () Ne ()
BapHaHTa BapHaHTa BapHuaHTa
1 Cost 6 Cost-Cos|Sint| 11 Siﬂ(\/ﬁ)
1+ Cos?2t
2 Sin t 7 arctg(Cos0,5t) 12 COS( A+t? )
1+ Cos?2t
3 Sin2t + Sin?3t 8 sin’ 13 1007’
5 e
3+ Sin t + Cos2t
4 Sin3t 9 Sint + |Sin2t] 14 ot
‘Sin t‘ +|Cost] ¢
5 |sin3t] 10 2 15 —cost
Cose Sin(%) e 2Cos(Sin t)
3amanue 2.

1) BBIMONHUTD KIIaCCHUYSCKHI CTIEKTPaIbHBIN aHau3 u cuHTe3 QyHKimu f(t).

2) OroOpa3uth rpaduyecku CHEKTpPbl aMIUIMTYJ W (a3, pe3yapTaT CIEKTPaJbHOTO CHHTE3a
bynximn f(t).

3ananue 3.

1) BBIOSHUTE YHCIIEHHBIH CIIEKTPaNIbHBIN aHanu3 u cuHTe3 Gynkuuu f(t). dns aToro Heodbxoanmo
3a1ath ucxoany ¢ynkuuio f(t) muckperno B 32 orcuérax.

2) Oto0pa3uth rpaduyecKu CHEKTphl aMIUIUTYX U (a3, pe3yiabTaT CHEKTPaJbHOTO CHUHTE3a
¢bynkuuu f(t).

3ajganue 4.



BeimonHute cnektpanbHblii aHanmu3 W cuHTe3 ¢QyHkuuu f(t) ¢ momompro BII®. [lns storo
HEO00XO0aNMO:

1) 3amars ucxomuyto ¢pyukimio f(t) muckperto B 128 orcuérax;

2) BeInOAHKUTE mpsimoe BIID ¢ momompio ¢GyHkuuu fft u oroOpasute rpaduuecku HaiieHHBIE
CHEKTPBI aMIUTUTYA U (a3 IEepPBbIX ECTH TAPMOHUK;

3) BemmonHuTh obparHoe BII® ¢ momomipio ¢yukuuu ifft u oroOpasurs rpaduuecku pe3ynbraT
CHeKTpanbHOro cuHTe3a Gynkiuu f(t).

3ajanue S.

Bemmonuute Gunbsrpanuto yukiuu f(t) ¢ nomomipro BI1O:

1) cuntesupoBath (pynkuuio f(t) B Bume momesHoro curHaiga, npejactaBieHHoro 128 orcueramu
BEKTOpa V;

2) K MOJE3HOMY CHTHay V MPHCOCAUHUTH ImyM ¢ mnomoinsio ¢yaknua rnd (rnd(2)-1) u
chopmupoBath BeKTOp U3 128 OTCUETOB 3alIyMIIEHHOTO CUTHAIA S;

3) npeoOpa3oBaTh CUTHAJ C HIYMOM S K3 BPEMEHHOW 00JacTH B YAaCTOTHYIO, MCIOJIB3YS MPSIMOE
BI1® (pynxuus fft). B pe3ynprare nonyuntcs curHan f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BbINOMHUTH (uUIbTpylOlIee MpeoOpa3oBaHue C MoMoIIb0 (yHKIMKM XeBucaiga (mapamerp
GunbTpanuu o = 2);

5) ¢ momoreio pyukmuu ifft BeimoaHUTs 00paTHOE BII® M MOMYyYUTH BEKTOP BBHIXOJHOIO CHUTHANIA
h;

6) mnocTpouTh TrpadUKd TMOJIE3HOIO CHUTHAJTa V U CHUTHAJA, MOJYYEHHOro (uibTpanueit
3alIyMJIGHHOTO CUTHAJIA S.

Tunosoii npumep 3a1aHus

IIpakTuyeckas padora Ne 1.

3ananue:

1. U3y4uuTh TEOpETUUECKHI MaTepHrall.

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

Hean 3aganus: gopmupoBanue odIero npeacTaBieHus: padbotsl ¢ mporpammoit «MathCADy.
AJITOPUTM BBITIOJIHEHHUSI IPOBEPSIEMOT0 32 IaHUS

1.1. 3aganue BBIMOMHACTCS JIJIsl BCEX BAPUAHTOB. BRIUUCITUTS:

v100; |-10]; 10!.
Pemrenne:

Jloo=10  |-10] =10 101= 3628800

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

a'=34 bi=6222 ¢:=0148

1.3. 3aganue BHIIOTHSIETCS /ISl BCEX BAPUAHTOB. BBHIYMCINTS!

3 .
Z = 2ab +Yc 'N::es'”c-cos%.

J@ +b*) ¢’

Pemenne:




3
2ab+
7= <2 e = 4.292

— .
la“+6™" )¢

1y = S

At

n::os|l/E\| — 0.991
\ b

1.4, 3aI[aHI/IC BBIIIOJIHACTCA JJIA BCEX BAPUAHTOB. Brmonants CICAyomue orncpanuum ¢
KOMIIJICKCHBIMH YU CJIaMH:

Z:=3+2i; |Zl=; Re(@)=; Im2)=; arg(@) =; JZ =;
07 = Z1:=142i; 72:=3+4i; Z1+Z2=; Z1-72=; Z1 - Z2=; Z1/Z2 =.
Pemrenne:

Z=-3+2
|z| = 3.606

Re(Z) = -3
Tm(7) = 2

arg(Z) = 2.554
JZ =055+ 1817

2L =-6+4
Z1 =14+ 21
Za=34+4

Zl+Z2=4+6
Ll -Z2=-2-12
2122 ==-5+ 10

£l = 044 + 0.05
Z2

1.5.3a,I[aHI/Ie BBITIOJIHACTCS JIS1 BCEX BAPpUAHTOB. BrinmonHuTh CJICAYIOIIUC OIICpallu:

i=1.10; Yi=; []({+D=; 0j4x2~lg(x+2)dx:- Tctg—Zde:_
T D 9 (sin 2x)? |
Xi=2; ix5=; isin(x):.
dx dx
Peienne:
i=1.10

Zi:iS
1



H (i+ 1) = 39916300

1

0.4
J o log(x+ 2) dx = 7711% 107~
0
12
ti2
M dz = 1 - HecoBCTEEHHBIR MHTEMPEN, PACcK0gMTCA
stni 2 %)
0.8
[ This calculation does not converge ko a solukion, |
%=
LI )
dx
d

£ sin(x) = —0.416
dxc

1.6. 3amanue BBHINONHSIETCS UL BceX BapuaHToOB. Omnpenenuth BeKTOphl d, S 1 R u 0T00pasuth ux

rpadu4IecKu.

i di Si Ri
0 0,5 3,3 2
1 1 59 3,9
2 1,5 7 4.5
3 2 6,3 3,7
4 2,5 4,2 1,2
Pemenue:
0.5 ) 3.3 2 )
1 59 2.9
i=0.5 d=|15 s=|7 =45
2 6.3 2.7
\2.5 42 1.2
8
d fi
= 4
Ej
—
1]
0 1 y 3 4

i
1.7. 3aganue BBIMOMHSAETCS 7151 BceX BapuaHTOB. [locTpouTs rpaduku cienyromux ¢ yHKITHNA:
X(a) :=cos(«) - sin( @);

Y (a):=1.5c08(ax)? - 1;
P(a) :=cos().

Pemrenne:



Hio) = cos{o)-sinio)

0.6 ——
0.4t
0.2
Xa) 0
Y
~ 0.4

—Dﬁ | | |
-0 -3 0 3 10

8]

Y(a) = 1.5.cosl0?) - 1

Ploa) = cos(o)

]. T T

0.5¢ -
P(o) O -

-0.5F 7

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

(5}

1.8. 3amanue BoImoNHAETCS s BceX BapuaHToOB. Co3nate MaTpuily Q pasmepom 6x6, 3ar0oIHUTE ee
MIPOU3BOJILHO U OTOOPA3UTh rpadUUECKHU.
Pemenue:



(24310 1)
525534
532415
Q=g 7426 1
4067732
\2046285)

1.9. 3amanue BeIOMHSACTCS 17151 BceX BapuaHTOB. [locTpouTh rpaduik MOBEPXHOCTH U KapTy JIMHUMA
YPOBHA AJIA (bYHKLII/II/I ABYX HepeMeHHLIXZ

X(t,a):=t-cos(a)-sin(a).

Pemenue:

A&lt,0) = t-cos(o) sin{0)




7.3. OueHoyHble CpeACTBA I NMPOMEKYTOUHON ATTEeCTAIMM MO HUTOraM OCBOEHUSA
AUCHUTLTHHBI

7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 8
Ne
/i Bonpocsl k 3a4ety
1 OCHOBBI BEpOSITHOCTHBIX METOIOB aHAJIM3a U MOJICIIUPOBAHUS CUCTEM.
2 DJeMEHTHl TEOPUHU BEPOSITHOCTEH, HCIIOIIb3yEMbIE B MATEMAaTHUECKOM CTATUCTHKE.
3 DreMeHTapHble MOHATH O CIYyYalHBIX COOBITHSIX, BEIMUMHAX U (DYHKIMIX.
4 YucnoBble XapaKTEPUCTUKY CIIYYalHbIX BEJIMYHUH.
5 CryyaiiHple BeJIMYMHBI U UX 3aKOHBI PacIpe/iesIeHNs], HOpMaJIbHbIN 3aKOH PacIpeeICHHSL.
6 CraTtucTuyeckas OlleHKa METOJIOB paclpe/ieeHus CIyJailHbIX BETUYHH.
7 MaremaTrueckasi craTucTiuka. OCHOBHBIC TIOHSTHSI M OIPEJICICHUSI.
8 OCHOBHbBIE 3aKOHBI paclpeIeIeHUs CIy4ailHbIX BETMYHH.
9 O0paboTKa CTaTHCTUIECKOH WH(POPMAIIHH.
10 | Bo16op TeOpeTHYEeCcKOro 3aK0OHa pacipeesieHus! CIy4alHbIX BEJTUYHH.
11 | 3akoHbI pacnpeneneHus, Hanbosee pacnpoCTpaHEHHBIC B TEXHUKE.
12 | MicxomHble IpeIOoChUIKH PErPECCHOHHOTO aHAJIN3a U CBOMCTBA OIICHOK.
13 | Cratuctrueckuil aHayin3 HHGOpPMAIMK; TPOBEPKA CTATUCTUUECKUX THIIOTE3.
14 | Dranel mocTpoeHus MHOTOGAKTOPHON KOPPEISIIMOHHO-PErPECCUOHHON MOJIETIH.
15 | PerpeccuBHBII U KOPPENSIIMOHHBINA aHATIH3 PE3yIbTaTOB UCIIBITAHUI.
16 | IlmaHupOBaHKE YKCIICPHMEHTA.
17 | XapakTepucTuKa METOI0B M MOJIeJIel TPOTHO3UPOBAHUSI.
18 | IIporHozupoBaHue Ha OCHOBE PSJIOB C MCIIOJIb30BaHMEM MAKEeTa MPHKJIATHBIX IPOTPAMM.
19 | MonenupoBaHue CHCTEM C HCIIOIh30BAaHHEM MaPKOBCKUX MPOIIECCOB.
20 | MapkoBcKHe LenH.
21 | MonenupoBaHUE CHCTEM MacCOBOTO OOCITYKHBaHUSI.
22 | KOMIOHEHTHI U KJ1acCU(UKaIMs MOJIENIe MacCOBOro 00OCTYKUBaHHSI.
23 | OnpeneneHne XapakTEPUCTHK CUCTEM MacCOBOTO OOCTY)KHBaHUSI.
24 | MopenupoBaHHe IOTOKOB OTKa30B 3JEMEHTOB CIOXKHBIX TEXHMYECKHX CHCTEM.
25 | OOmue BOpoCkl MaTEMaTHYECKOTO MOJIETTMPOBAHUS




Bonpocsl k 3auery

n/n

26 | UMuTanmoHHble MOOEIN

27 | Nnrepnomnsiimst o o6mmeit hopmyie Jlarpamka

28 | UnTepnonsanus TaOIMYHBIX TaHHBIX 11O (hopmynam Jlarpanxka

29 | IIpouecc mocTpoeHUs MAaTEMAaTHYECKON MOJICIN

30 | IlonnHOMMasIbHAS AaIPOKCUMALUS

31 | YeOnImeBcKas anmpoOKCUMAITHS

32 | CyTh KOMIIBIOTEPHOTO MOJETHPOBAHHUS

33 | DKCIOHEHIIMAIbHAS PETPECCHS

34 | llonuHOoMHAIBHAS PETPECCHS

35 | PasnmuuHble METOBI PEIICHUST HEJTMHEHHBIX YPaBHCHUI

36 | Jluneitnas perpeccus 001Iero Buaa

37 | Henuneiinas perpeccust 001ero Buaa

38 | BeluMcnauTenbHbIE 3KCIEPUMEHTHl C MAaTeMaTHMYECKMMM MOJEISIMU, HMHUTUPYIOIIUMU
MIOBEJICHHE PEATbHBIX 00BEKTOB, MPOLIECCOB I CHCTEM

39 | JIuHeiiHOe criaxuBaHue M0 MATH TOYKaM

40 | HenuHeliHOE CTiIa)KUBAaHUE 110 CEMU TOYKAM

41 | CayyaiiHble BeJIMYMHBI U COOBITHSI, METObI MX T€HEPALIMK U 00JIACTh UX IPUMEHEHHMSI

42 | IlpobGaemsl momydeHust Ha DBM ciy4aifHbIX YHCIOBBIX MOCIIEIOBATEIBHOCTEN C 33 JaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTHKAMU

43 | Ilpeo6pa3oBanue Jlamnaca

44 | BeruncieHne XapaKTepPUCTHK CHCTEMBI 110 €€ ONIEPaTOPHON XapaKTEPUCTUKE

45 | AiropUTMBI U METO/1bl FeHEepallMi PAaBHOMEPHO PacHpeeICHHbBIX CIyYailHbIX YHCeT

46 | MogenupoBaHHe JOTUIECKUX (YHKIIUH

47 | 3atyxaronye U HapacTarolue KojleOaHus

48 | Meron M anropuTM pelIeHHs CUCTEM JIMHEHHBIX ypaBHEHHI MeTooM ["aycca

49 | KonebaHus 1 pe30HAHC B MEXaHUYECKOH cucteme

50 | Knaccuueckuil cieKTpajibHbIN aHaJIU3 U CUHTE3

51 | CyTh KOMIBIOTEPHOTO MOJEIUPOBAHMS

52 | MozenupoBaHue TEXHOJIOTHYECKHUX MPOLIECCOB

53 | Maremarndeckoe obecrieueHue Mpu aBTOMaTH3AIIH

54 | MopennpoBaHue CUCTEM aBTOMAaTHYECKOT0 YIPABJIECHUs TEXHOJIOITMYECKUMHU MTPOIieccaMi

55 | Ob6mue BOIpoCchkl MaTEMaTUUECKOT0 MOJICITHPOBAHUS

56 | iMuTanmoHHBIE MOJEIIH

57 | Marepnossnus no obmeit popmyne Jlarpanxka

58 | MHTepnonsnus TaOIMYHBIX JaHHBIX 110 Gopmynam Jlarpamka

59 | Ilpouecc mocTpoeHus: MaTeMaTUYeCKOr MOJIeNTH

60 | IlommHOMMATBHAS AaNIPOKCHMAITUS

61 | YeOsImeBcKas anmpoOKCHMAIIHS

62 | CyTh KOMITBIOTEPHOTO MOJICITHPOBAHUS

63 | DKCOHEHIMATbHAS PETPECCHSI

64 | IlonuHOMMAIbHAS PETPECCHS

65 | Pa3nuunbple METOIBI PEIICHNs] HETMHEWHBIX YpaBHEHHI

66 | Jluneiinas perpeccus o01Iero Buaa

67 | Henwnelinas perpeccust 00Iero Bujaa

68 | BeluncnauTenbHbIE SKCIEPUMEHTHl C MaTeMaTHMYeCKUMHM MOJEISIMHM, WMHUTHPYIOUIMMHU
MIOBEJICHHE PEaThbHBIX 00BEKTOB, MPOIIECCOB WA CHCTEM

69 | JluneitHOe cria)kuBaHUE IO MATH TOYKaM

70 | HenuneliHOE CTia’kMBaHHUE MO CEMH TOYKaM

71 | Ciyualinble BETUYHMHBI M COOBITHS, METO/IbI MX T€Hepaliu U 00JacTh UX MPUMEHEHUS




Bomnpocsl Kk 3auer
n/n p y

72 | IlpoGnemsl nmonyueHus Ha 9BM cirydaliHbIX YHCIIOBBIX MOCIIEIOBATEILHOCTEHN C 3aIaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTUKAMU

73 | IlpeobpazoBanue Jlarmiaca

74 | BpruncineHnre XapakTEpUCTHK CUCTEMBI 110 €€ ONIEPATOPHOM XapaKTEPUCTUKE

75 | Cratuctuyeckuil anaan3 nHGOpMaIuu; IPOBEPKa CTATUCTUYECKUX THIIOTES.

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NpoBe/eHUs
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NPOMEKYTOYHOM
arTecTalnuu
8 3auer (yCTHO) HCUYEPIBIBAIOIINE OTBETHI HA
BOMPOCHI K 3a4eTy U Ha
«3aYTEHOY JIOTIOJTHUTEIILHBIE BOIIPOCHI,

BBITOJIHEHBI BCE MMPAKTHYCCKHUE U
nabopaTopHbIe padOThI

HEMpaBUIbHBIC OTBETHI HA
BOTIPOCHI K 3a4UETy; MPAKTUICCKHEC
«HE 3a4TEHO» U 1a0opaTopHbIe pabOTHI
BBITIOJTHCHBI HE ITOJTHOCTHIO (HE
BBITIOJIHCHBI )




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsnaBue (3aroJjioBoK) I'ox n3nanus oudamMoTeke /
n/m MeToinYecKoe nocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
1 | benosII C. MaremaTruecKkoe MOJICIIUPOBAHKE Y4ebHoe mocobue 2016 3BC IPRbooks"
TEXHOJIOTUYECKUX MPOIECCOB
2 | MemepsikoBa B. b. Mertamnopexymue cranku ¢ UITY Y4ebHoe mocobue 2017 3BC
"ZNANIUM.CO
MII
3 | H. FO. 3emnsanyuiHosa, H. [IpoekTupoBaHuE TEXHOJIOTUYECKON [IpakTukym 2015 3BC IPRbooks
H. FOmenko OCHACTKHM JUIsl PEMOHTA U 00CIy>KUBAHHUS
TPAHCHOPTHBIX ¥ TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX MaIIHH
4 | Knenukos B. B. ABTOMaTH3aIMsI TPOU3BOICTBEHHBIX VYuebHoe nocobue 2016 3BC
MIPOLIECCOB "ZNANIUM.CO
MII
8.2. JlonosinuTebHAS JIUTEpPATypa
KouunyecTBo B
Tun (yueOHuk, yuedHoe .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3aryiaBue (3aroJioBoK) I'ox u3nanus ondauorexe /
n/n MeTOoANYECKoe mocoome,
HanmeHoBanue
NMPaKTHUKYM, IP.) 3EC
1 | Bype B. M. Teopus BeposTHOCTEN U MaTeMaTH4ecKas VYuebHUK 2013 9BC «Jlanb»
CTaTUCTHKA
2 | Tyran6aeB A. A. Teopus BeposTHOCTEN U MaTeMaTH4ecKas YuebHoe nocobue 2011 9BC «Jlanb»
CTaTUCTHKA
3 | bopoBkoB A. A. Maremaruueckasi CTaTUCTHKA Y4eOHuK 2010 OBbC «Jlanby







8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM

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

— Wnadopmanmonnas cucrema "EnnHOoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam"
co3mana 1o 3akazy depepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIil mepuon
B Ob yxe cobpano 6osiee 11 ThIc. yd4eOHBIX MaTepuaioB pa3IuyHbIX By30B Poccun. B DK — Gonee
30 ThICc. onMcaHM, a Tak ke ecTh "lnoccapuil" u pasgen "Cucrema HOBOCTEH" 10 Ha3BaHHOMN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbIi
JIOCTYII KO BCEM pecypcaM, BKIIIOUYasi MOJTHOTEKCTOBBIE MaTepHaibl OMOIMOTEKH, MPEIOCTABISACTCS
BCEM I10JIb30BaTEISIM B CBOOOHOM peskume — http://window.edu.ru

— WuTeprer-0mbmmoTeka 00pa3oBaTeIbHBIX W3JIaHUH, B KOTOPOH COOpaHBI 3JEKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIC U yueOHbIe MOCOOUs. Y TOOHBII MOKUCK MO KIIFOYEBBIM CIIOBaM, OTAEIbHBIM
TEeMaM | oTpaciisiM 3Hanus — http://www.edulib.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI zlorosi)pa
n/n (1aTa, HOMep, CPOK JAeHCTBHS)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO
2 | Office Standart Horosop Ne 727 ot 20.07.2016r., cpok
JeNCTBHS - OECCPOUHO
4 | MathCAD Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09) beccpounas



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

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

n/n

HanmeHnoBanune 000py10BaAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOT0 000PY10BAHMS

KomnrerotepHslii kiiacc. YueOHas ayAuTOpHUs
JUTSL IPOBEACHUSI 3aHATUHN JICKIIMOHHOTO TUTIA.
YyeOHass ayautopust JUIss  TPOBEICHHS
3aHATHH  CEMHHAPCKOrOo THIA. Y4eOHas
ayIUTOpUs JUISL TIPOBENEHHs J1ab0OpaTOPHBIX
paboT. YuebHast ayautopusi Ajsi KypCOBOTO
MPOSKTUPOBAHUS  (BBITIOJTHCHHSI  KYPCOBBIX
pabot). YuebHast ayuTopusi sl TPOBEICHUS
TPYIIIOBBIX u WHIMBUTyJIbHBIX
KOHCyJbTallMii YueOHas aynutopus Ui
MPOBEJICHUS 3aHATUN TEKYIIET0 KOHTPOJIS H
npoMexyTouHoit arrectaruu. (E306)

YyeOHass ayautopust JUIS  TPOBEICHHS
3aHATHH  JIGKIIMOHHOTO  THIA.  Y4eOHas
ayIUTOpUsS  JUIL  TIPOBEICHUS  3aHATHMA
CEMHUHApPCKOro Tumna. YueOHas ayIuTopus Uis
KypCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMi. Yd4eOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexyrouHoi arrecranuu. (E-309)

[TepenocHoit MIPOEKTOP, JKpaH,
KOMIIBIOTEPHBIN CTO, CTOJ
MPEIOIaBaTENbCKUM, CTYIL, JTOCKa
ayIuTOpHas, CTOJ YUYEHUYECKUI
JIByxMecTHbIN, [TK

Cron MPENO/1aBaTeIIbCKUH, CTOJIBI

YU4EHUYECKUE JBYXMECTHbIE (MOHOOIOK) ,

CTyJd, JOCKa

kadenpa, mpoeKkTop, IKpaH, MPOLECCop

aynutopHasi  (MeyioBas),

[Tomemienue uisi caMOCTOSITENBHON pPabOTHI
crynenros (I'-401)

Croubl
Y4EHHUYECKHUE,
WNHuTtepHer

YUCHHUYCCKHUC, CTYJIbsA
IIK ¢ BBIXOJOM B CCTb




