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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

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oaszupyercs JaHHas AMCLUIUIMHA:
«Bpicmas matemarnka», «OCHOBBI MH(GOPMALMOHHON KYIbTYpb», «DH3UKa», «ABTOMAaTH3ALUs
TEXHOJOTMYECKHUX IPOLIECCOB B MAIIMHOCTPOEHUM», «Teopus aBTOMATUYECKOTO YIPABICHUS»,
«TexHonorus MalMHOCTPOEHUSD.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHON IUCIMILIMHBI HEOOXOAMMO Kak

MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOP'I KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
NHaukaTopbl 10CTHKEHUS
KOHTpPOJIUpYyeMble N I[Inanupyemble pe3yJbTaThl
KOMIIETEHIMH KOMIICTCHIHH o0y4eHuUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

I1K-3. Criocoben TIK-3.1. OcymiecTBisieT | 3HaTh:

OCYHIECTBIIATH 00paboTKy JIAHHBIX | ® OCHOBHBIE MOHATHS, 3aJa4¥ U LEIU

ABTOMATHU3UPOBAHHOE 00BEKTHBHOTO KOHTPOJIA | MOACTHPOBAHHUS;

MMPOCKTUPOBAHHUE CHUCTEMBI c6opa, 06pa6OTKI/I, ° KJIaCCI/I(l)I/IKaLII/IIO MOﬂeHeﬁ U BUIOB

TEXHOJIOTUYCCKUX OTO6pa)KeHI/I$[ " | moge JINPOBaHUA,

MponecCoOB N3roTOBJICHUA APXUBHUPOBAHUA METOJBI TIOCTPOCHHUA

JeTanei u3 pa3anyHbIX uHpopmanud 00 0O0BEKTAX | MaTeMATHYECKOTO ONMUCAHUS

KOHCTPYKITHOHHBIX A7 BBIABIEHUS TIPUYUH | 0GBEKTOB,

MaTepuasoB Opaka TpH M3IOTOBJICHUHU | o yyclicHHBIE  METObI pereHHs
MalIMHOCTPOUTENBHBIX pa3ITHYHBIX 33144,
M3IeIHH ® METO/IbI BOCCTAaHOBJICHUS
[IK-3.2.  ToaroTaBiuBaeT | symypyaeckux 3aBUCHMOCTEH;
HPCATIOKCHUA O | o MeTompl AHATTUTHYECKOTO
HPEAYTIPEKACHHIO 1| mogenupopanus;
JMKBUIAIMA  OpaKa  TPM | yroro s yrvuTAIIHORHOTO
HU3TOTOBJICHUU MOZIEHPOBAHHS.
MaIIHHOCTPOUTETBHBIX VMeTh:
U31CIIH - UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
TK-3.3. OcyHIeCTBJ'IiIeT €CTECTBCHHOHAYYHBIX JUCIIUATIINH JIIS
BHECCHNC N3MCHCHUH B COCTaBIICHHSI MATEMaTHYCCKOTO
TEXHOJIOTMICCKUC OIMHMCaHUS 00BEKTa MOJICITUPOBAHUS,
HPOTLECCHI H3TOTOBJICHIA - pemaTh COCTaBleHHbIC YPaBHEHUS
MaIMHOCTPOUTCILHBIX (cucteMbl ypaBHEHHIT) MOJIENH C
M3/ICITAN 1 IOKYMCHTALMIO | ponvomipio coBpeMeHHBIX
Ha HAX MaTeMaTUYECKUX MTaKETOB.

BmaneTs:




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsl 10CTHKEHUS
KOMITeTeHIUI
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

® COCTAaBJICHHUSI TIOJIHOM CTPYKTYpHOMU
CXEMBbI BEIECTBEHHO-IHEPTreTHUYECKUX
IIOTOKOB TEXHOJIOTUYECKOI0 Ipoliecca
IPOTEKAIOIIET0 B TEXHOJIOTHYECKOM
00BEKTE yIpaBIICHHUS,

pa3paboTKu JUHAMHYECKUX U
CTaTHYECKUX MPOCTPAHCTBEHHO-
pacnpe/elieHHbIX MaTeMaTHYeCKUX
MOJIENIEN TEXHOJOTUYECKUX
IPOIIECCOB;

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




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH OonemMm,
(pasnen) y4eOHol (yueGHoii padoTbi) Cemectp . Baanbl | UHTepakTuB, 4. | (HAHUMEHOBaHHUE
padoThI OLICHOYHOI'0
cpeacTBa)
Monayib 1 Jlek. 1.1. O6mue BOompockl MaTeMaTUIECKOTO 8 1 - - Bomnpocs! k 3auety

MOJIETTUPOBAHUSI.

Cp. 1.1. OGuire BOmpockl MaTeMaTHIEeCKOTO 8 2 - - Bormpocs! k 3auery
MOJIETUDOBAHUSL.

IIp. 1.1. O6mue BOpocsl MaTeMaTUIECKOro 8 1 - - OT4YeT B 3JIEKTPOHHOM|
MOJICTTUPOBAHUSI. BUIC

Jlex 1.2. Unrepnonsus no oduieit popmyse 8 1 - - Bomnpocsr k 3auety
Jlarpanxa.

Cp. 1.2. UaTepnomnsmnus mo odmiei Gpopmyre 8 2 - - Bomnpocsr k 3auety
Jlarpanxa.

I[Ip. 1.2. Uarepnomnsmus mo odmieit popmyre 8 1 - - OT4YeT B 3JIEKTPOHHOM|
Jlarpanxa. BHJIE

Jlek. 1.3. UnTepnonsnus Ta0IMYHBIX JAHHBIX 110 8 1 - - OTuer B 2JIEKTPOHHOM
dopmynam Jlarpanxa. BUJIE

Cp. 1.3. UaTepnonsus Ta0IMYHbIX JAHHBIX 10 8 2 - - Bomnpocsr k 3auety
dopmynam Jlarpanxa.

IIp. 1.3. lHTepnionsnus TaOJIMYHBIX JaHHBIX 10 8 1 - - OT4er B 2JIEKTPOHHOM
dopmynam Jlarpanxa. BUJIE

Jlek. 1.4. IIpouecc nocTpoeHNss MaTEMaTHUECKON 8 1 - - OT4eT B 3JIEKTPOHHOM|
MOJIETIH. BU/IE

Cp. 1.4. IIpouecc moCTpOEHUSI MATEMATHYECKOM 8 2 - - Bomnpocs! k 3auety
MOJIETIN.

IIp. 1.4. IIpouecc nocTpoeHNss MaTEMaTHUECKON 8 1 - - OT4er B 2NIEKTPOHHOM
MOJIETIH. BU/IE

Jlek. 1.5.ITonmmHOMHANIBHAS ANIIIPOKCUMALTHS. - - OT4er B 3JIEKTPOHHOM|

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




DopMBbI TEKYLLET0

MaAaTEMAaTHYCCKUMH MOICIISIMHU,
HUMUTHUPYIOIIUMU NTOBEACHUC PCAIIbHBIX
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 AIIPOKCUMAITHUA. 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.ITonnHOMUANBHAS pETPECCHSL. 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

CJ'Iy‘-IElfIHLIX YHCJIOBBIX
MOCJIEIOBATEIILHOCTEH C 3aJaHHBIMH
BEPOATHOCTHBIMU XapPAKTCPHUCTUKAMM.

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . CemecTtp Baaabl | UHTepakTuB, 4. | (HAHUMEHOBaHHUE
(pa3neu) (yueoHoOii padoThI) 4,
padoThI OLICHOYHOI'0
cpeacTBa)

Cp. 2.4 .BpIUMCIUTENBHBIE SKCIIEPUMEHTHI C 8 2 - - Bomnpocs! k 3auety
MaTeMaTUYeCKUMHU MOJIETISIMU,
UMUTHUPYIOUIMMH MOBEICHUE PeabHbIX
00BEKTOB, MPOLIECCOB MIIU CHCTEM.

IIp. 2.4.BpIuuCIUTENTbHBIC SKCIIEPUMEHTHI C 8 1 - - OT4er B 2NIEKTPOHHOM
MaTeMaTUYeCKUMHU MOJICTISIMU, BUJIC
UMUTHUPYIOLUIMMH OBEJCHUE PEabHBIX
00BEKTOB, MPOLIECCOB MIIA CUCTEM.

Jlex 2.5.IlpeobpazoBanue Jlamaca. - - Bomnpocs! k 3auery

Cp. 2.5.IlpeobpazoBanue Jlammaca. - Bormpocs! k 3auery

IIp. 2.6. Cimy4aifHbIe BEJIMYMHBI U COOBITHUS, 8 - - OT4YeT B 3JIEKTPOHHOM|
METO/IbI UX TeHepaIlu U 007acTh UX BU/JIC
MIPUMCHCHHSI.

Jlex 2.7. JluHeliHOe CrJIa)XMBaHUWE MO TMISTU 8 1 - - Bomnpocs! k 3auety
TOYKaM.

Cp. 2.7. JluHeliHOEe crIaXMBaHUE IO MATU 8 2 - - Bomnpocs! k 3auety
TOYKaM.

[Ip. 2.8. HenuHelHOE criakXuBaHUE MO CEMU 8 1 - - OT4eT B 3JIEKTPOHHOM|
TOYKaM. BUJIC

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

CIIy9aifHbIX YHCIIOBBIX
MOCJIEZI0BATEIBHOCTEN C 3aJaHHBIMU
BEPOSATHOCTHBIMU XapaKTEPUCTUKAMH.

Cp. 3.1. [IpoGnems! nonyyeHus Ha O9BM 8 2 - - Bomnpocs! k 3auery




DopMBbI TEKYLLET0

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

IIp. 3.1. IIpo6iemsl mosrydeHust Ha 9BM 8 1 - - OT4YeT B 3JIEKTPOHHOM|
CITy4alHBIX YUCIOBBIX BU/JIC
MOCIIeI0BATEIbHOCTEH C 3aJaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTUKAMMU.

Jlek. 3.2. Boluncnenue XapakTepUCTUK CUCTEMBI 8 1 - - Bomnpocsr k 3auety
110 €€ ONepaTOPHON XapaKTEPUCTHKE.

Cp. 3.2. Beruucnenue XxapakTepUCTHK CUCTEMBbI 8 2 - - Bomnpocs! k 3auety
0 €€ OMepaTOPHON XapaKTePUCTHKE.

IIp. 3.2. Beruucnenue XxapakTepUCTHK CUCTEMBbI 8 1 - - OT4YeT B 3JIEKTPOHHOM|
0 €€ OMepaTOPHON XapaKTePUCTHKE. BUIE

Jlek. 3.3. AITOpUTMBI 1 METO/IbI T€HEPALIUU 8 1 - - Bomnpocsr k 3auety
PaBHOMEPHO pacHpeesIEHHbIX CIIy4aiHbIX
YHUCEIL.

Cp. 3.3. Alroput™mbl ¥ METO/IbI TEHEPALIUH 8 2 - - Bormpocs! k 3auery
PaBHOMEPHO pacIpeAesICHHBIX CIIYYailHbIX
qrces.

IIp. 3.3. Alroput™msl ¥ METO/IbI TEHEPALIUH 8 1 - - OT4YeT B 3JIEKTPOHHOM|
PaBHOMEPHO pacIpeAesICHHBIX CIIyYailHbIX BU/JIC
qrces.

eK 4.MonenupoBaHue JOTHYECKUX KIIUH. - - OIMPOCHI K 3a4ET
J 34M 8 1 B
Cp. 3.4.MopenupoBaHUe JTOTHUECKUX (YHKITHIA. 8 - - Bormpocs! k 3auery
. 4.MonenvupoBaHue JOTHYECKUX KITUH. - - TYET B AJIIEKTPOHHOM
I1 3.4.M 8 1 O
BHJIC

Jlex 3.5. MeToa 1 anropuTM peLIeHus: CUCTEM 8 1 - - Bormpocs! k 3auery
JIMHENHBIX YpaBHeHN MeToioM ['aycca.

Cp. 3.5. MeToa u anropuTM perieHus: CuCTeM 8 1,75 - - Bormpocs! k 3adety

JIMHEWHBIX ypaBHEHUM MeToJioM ['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

Jns 3 dekTuBHOr0 M3ydeHHs NUCHMILIMHBI U peau3alid KOMIIETEHTHOCTHOTO IOAX0/a,
IOPEIYCMOTPEHbl  TEXHOJOTMS ~ JUCTAHIMOHHOIO OOydeHus, i1 [POBENCHHUS IPAKTUKO-
OPUECHTHPOBAHHBIX JIEKIUH HCHOJB3YETCSl COYETAHHWE TPATUIMOHHBIX METOJ0B OOydYeHHs C
MHTEPAKTUBHBIMU TEXHOJIOTMSAMHU. AKTUBH3ALMS ACATEILHOCTH CTYACHTOB Ha JIEKIIUH JTOCTUTAETCs
BO BpeMs TPOBEACHUS IPOOJIEMHBIX M TUCKYCCHOHHBIX JICKITHH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

IIpakTHueckue 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHBIX ayauTopusax. HMcmonbe3yrorcs
WHTEPAKTUBHBIC TEXHOJIOTUH, HHMOPMAIIMOHHBIE TEXHOJIOTMM W TEXHOJOTMHU Pa3BUTHUS
KPUTHUYECKOr0 MBIIUICHUSA. B mpolecce MpakTUYECKUX 3aHATUI PUMEHSETCS] TPOEKTOP, MaTepral
3aHATUN O(OpMIIEH B BHJIE MpE3eHTalUH, Onaroaaps yemy 3G (GEeKTUBHO OCYIIECTBISIETCS MPOLIECC
nepegaun M ycBoeHus wmHpopMmammu. Ha  3aHATHUSX ~ MaKCUMAaIbHO  aKTHBU3UPYETCS
camocrosTeNnbHas padora cTyaeHToB. OO0ydyaronmmcs He0OX0AMMO BBIIOJHUTH WHINBUAYAIbHbBIE
3a/IaHMsl, Pa3BUBAIOIIME HABBIKM Oynymied mnpodeccuoHanbHOM nearenbHocTH. llpenmaraercs
HAWTH pelIeHne 3a7a4 ¢ MOMOIIbI0 NHGOPMAITMOHHBIX TEXHOJIOTUH. 3aaHus, IPeIyCMOTPEHHBIE B
Kypce, BBITIOJIHSIOTCS Ha KOMIIBIOTEpax IMpH TOMOIIM MaTeMmaTmdeckoro nakera MathCad wim
JpPYruX SKOHOMETpPUYECKHMX MakeToB. CTyIeHTbl MPOBEPSIOT, aHAJIU3ZHPYIOT, pPa3BUBAIOT,
NPUMEHSIOT MOJYYSHHYIO WM HaiIeHHYI0 HH(OpMaIHio, moiaydas NpopecCuOHaIbHbIE YMEHUS U
HABBIKU.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

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

7.2. TunoBbIe 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XO0AUMBbIE JJI TEKYLIEro 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) 4100; 2) |-10| =; 3) 10! =,

DTO U BCE OCTaJIbHBIE 33/1aHUs CHAOAUTh KOMMEHTApUsIMHU, UCTIONB3Ys komaHael “Text” — Create
Text Region” unu "Text” — "Create Text Paragraph”.

3amanmue 2.

1) Onpenenutsb nepeMeHHbIE:

a:=3.4;b:=6.222; c =0.149; (npuueM NepeMEeHHYIO ¢ — II00ATBHO).

2) BbruucnuTh 3HaUE€HUS BBIPAXKCHUS:

3 _
Z = 2ab+3c 'N::es'”c-cosE

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

3) C nomouipto komanasl "Math” — "Numerical Format” — "Displayed Precision” u3MeHUTh

TOYHOCTh OTOOPaXKEHHUsI PE3yJIbTATOB BEIYUCIEHHS ITI00ATBHO.

3ananue 3.

BeiBecTn Ha 3KpaH 3HAYEHUE CUCTNEMHOUKOHCMAHMBIT U YCTAHOBUTh MaKCHUMaJbHBIN (opmar eé

OTOOpaXKEHHUS JIOKALHO.

3amanue 4.
BBITIOTHUTE ClIETYIOIITHE OTepalliy ¢ KOMIUIEKCHBIMH YUCIIAMU:

Z:=-3+2i;|Z| =;Re(2) =; Im(Z) =; arg(2) =; VZ = ;~—5=; 27 =; Z1:=1+2i; 72:= 3+4i;
Z1+472=3;71-72=;71-72=;71/22 =.

3amanue S.
BrInosHUTE cieayronme onepanuu:

. . 0t 2 ctg2x d
i:=1.10; Y 1=; i+1)=: [x%-lg(x+2)dx=": C—dx:;x:: S X° =
Zi: H( ) g o ) OIS (sin 2x)? dx

d .
—sin(x) =.
i (x)



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

sagannabie Gynkuun Ri(di) u Si(di),ucrmons3ys komanmy Graphics — Create X-Y — Plot. YUtoOsr

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 menro X-YPlot.

2) Beiopats X-YPlot — Format (mosiButcs amanorosoe okHo "FormattingCurrentlySelectedX-
YPlot") u orpopmaTrpoBath rpaduk Tak, 4TOOBI B KX I0H y3/10BOM Touke rpaduka ¢pynkuuu Si(di)
crosut 3uak Buga [1 (Traces — Symbol — box), a rpaduk ¢yuaxkuuu Ri(di) oroOpa3uth B B
rucrorpamMmel (Trace — tupe — bar).

3) Hanectu nunauu cetku 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(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 rpaduxy X-Y Plot koopauHaThl J1000# U3 Touek mepecedeHus rpagukos Y(a) u
P(a), miast 5Toro HEOOXOAUMO:

1) Boygenuts rpaduk u Beiopath X-Y Plot — Zoom (nosiBuTcs auanoroBoe okuo "X-Y Zoom")

JUIsl yBEIMUYEHHsI YacTu Tpaduka B 007IaCTH TOUKH MEpeceUeHus;

2) Ha ueprexe BBIACTUTH MYyHKTUPHBIM HPSIMOYTOJIBHUKOM OKPECTHOCTh TOUYKH TI€PECEUCHHUS
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 €€
IIPOM3BOJILHO U 0TOOpa3uTh rpaduyecku ¢ nomoirsio koManasl Graphics — Create Surface Plot.
3ananue 9.
[Toctpouts rpaduk mnosepxHoctu (Surface Plot) m xapry muumii ypoBHs (Contour Plot) nmms
(GyHKLIUU IBYX EpPEMEHHBIX:
X (t,a):=t-cos(a)-sin( ).
1) Onpenenuts GpyHkimo0 X(4, ).
2) 3amath Ha ocsx nepeMeHHbIX t U a no 41 Touke (1:=0..40, j:=0..40): ans nepemeHHoi ti co
3HAYEHUAMH, W3MEHSIOMMMHUCI OT —5 1o 5 ¢ maroMm 0.25 (ti:=-5+ 0.25i), a mus
nepeMeHHoit o) — ot 0 10 27 ¢ trarom 7/20(a;j := 7/20 ).



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

4) C momompio koMan bl Graphics — 3D Plot Format Bei3Bats nuanorosoe okno "3D Plot Format"
Y U3MEHUTH:

— xapakTepucTtuku mpocmotpa (View — Rotation — Tilt),

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

— mapameTpbl oceit (Axes),

— Buj 3aronoBka rpaduka (Title).

3apmanue 10.

Ucnone3yst nepemennyto FRAME u komanny Animation — Create, co3aarh aHMMAalMOHHBIE
KJTUIIBI C IOMOIIIBIO IaHHBIX IPUBEICHHBIX B TaOJIHIIE:

Bapuantsl 3ananus 10

Ne IlepemenHbIE OyHKIHUH FRAME Tun rpaduka
BapHaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 po|momsipusrii (Polar
20 Plot)
2 i:=0.FRAME+1 gi:= 0,5i-cos(i) or 0 po | TpexmepHBbIi
hi:= isin(i) 50 TOYCUHBII
ki:= 2i rpaduk
(3D Scatter Plot)
IPaHMIIBI HA OCSX
MinMax
x-50 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+rIcos(vn)) ‘cos(Wm) |[oT O mo |rpadux
R:=6 Ymn:=(R+rcos(vn)) sin(wm) 11 napaMeTpUIECKOM
m :=0..20 Zmpn:= 1 Sin(vn) TIOBEPXHOCTH
n:=0.20 (Surface Plot)
(rpaHMIIBI HA BCEX
0CSIX YCTAaHOBHTH
or—11 o 11)
5 r.= FRAME, Xmn:=(R+rIcos(vn))[] cos(Wm) ot O mo |rpadux
R:=6 Ymn:=(R+rJcos(vn)) 1 sin(wm) |11 napaMeTpUIECKOM
m :=0..20 Zmn:= 11 Sin(Vn) MTOBEPXHOCTH
n:=0..20 (Surface Plot)
(rpaHMIIBI HA BCEX
OCSIX YCTaHOBHTH
or—11 o 11)

IIpakTnyeckas padora Ne2
Pemienue ypaBHeHui
[Topsi10K BBIMOTHEHUS IPAKTUYECKOH paboThl N2

3amanue 1.
1) IToctpouts rpaduk GpyHKIMH f(X)i MPUOIU3UTEIBHO ONPEACTUTh OJIMH U3 KOPHEH YpaBHEHUSI.



2) Peruts ypasaenue f(X)= Oc Tounoctsio ¢ = 104 :

— C MOMOIIBI0 BeTpoeHHOM (yrkiu 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(gj _2sin (lj 4 l;
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 e [0;1]
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 coznate BexkTop V, comepxarimii
K03 UITMEHTH TOTUHOMA.

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

3) Pemuth ypaBHEHHE CUMBOJIBHO, UCIIOB3Yd KoMaHly 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+ 7%+ 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 — 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) [Toctpouts X rpauKu U ONpPeNEIUTh HadallbHOE MPUOINKEHUE PEIICHNUS.
3) Pemmnth cucremy HeIMHEHHBIX YpaBHEHUH, UCTIONb3ys GpyHKImio Minerr.
BapuanTe! 3amanus 4

| Bapuanr |

CucreMa HEIMHEHHBIX

| Bapuanr |

Cucrema HEMMHEHHBIX




ypaBHEHUU ypaBHEHUH
1 X+ 2y =2, 9 y+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; {»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 1sS(x +0,5) +y= 1
{ Siny +1) = {1(y +0,5)-x=
6 »s(x+05)+y 1; 14 X—2y=1;
{1y 2X = {»s(y +0,5)-x=
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;
3aganue S.
CHMBOJILHO PCIINUTL CUCTCMBI ypaBHeHI/If/'II
+ 4y = a;
{ +y=h.
-z = a,
-2=b;
+X=c.
IIpakTnuyeckaspadora Ne3
Hurepnonsiuus U npeacKasaHue
[Topsinok BBIMONHEHUS TPAKTHUECKON paboThl Ne3
3ananue 1.
Bbruncnute 3HaveHus 3amaHHoi ¢GyHkumu yi = f(Xi)B y3max wuHTepmomsimu xi = a + hi,rae
b-a) .
= ( ) ,1=0,1, ..., 10, Ha otpeske [a, b].
BapuanTs! 3aganmii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapuaHTa BapHuaHTa
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 esinx [0:5] 11 Sinx?-e 2 [0:3]




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

5 g(x+SinX) [2:5] 13 Cos(x + e%°) [3:6]

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

7 Sin(x + ™) [0:3] 15 eC%*-Cosx? [0:2]

8 ef(x+ 1/x) [1 : 3]

3ananue 2.

[To BbruKcnenHoM Tabnuue (Xi, Yi) MpOBECTUNAPAOOTHUECKY0 HHTEPIIOIALIUIO.

1) [nst HaxoxkaeHus: Ko3pPUIreHToB uckomMoro noauHoMa (3.1) He0OXOAMMO COCTaBUTH CUCTEMY
JUHEHHBIX anreOpanyeckux ypaBHeHui (3.3).

2) CucteMy ypaBHEHHI PELINTh MATPUYHO C UCIIOJIb30BaHuEM (yHKIHH ISOlve.

3) Iloctpouts rpapuk MUHTEPHOISAIMOHHOTO MHOTOUYIEHA U OTMETHTh Ha HEM Y3JIOBbIe TOYKH (Xi,
yi)-

3amanue 3.

1) dnst BeIUuCIIeHHON TabauuHON (QyHKIIMH COCTaBUTH (YOPMYITY HHTEPHOISAIIMOHHOTO MHOTOYJICHA
Jlarpanska, UCHIOJIB3Ys ONEPaTOPbl CYMMUPOBAHUS U IEPEMHOXKEHHS 110 AUCKPETHOMY apryMEeHTy, a
takxe QyHKIwmo if.

2) IMoctpouth rpadmk UHTEPHOISIUOHHOTO MHOTOYJICHA M OTMETUTh HA HEM Y3JIOBble TOYKHU (Xi,
yi)-

3apnanue 4.

1) IIpoBecTr WHTEPHOIMPOBAHWE 33aJaHHOH (YHKIMH C TIOMOIIBIO TEPBOH H BTOPOH
MHTEPIOISIUOHHBIX opmyn HproToHa.

2) [loctpouTh rpadMKu UHTEPIOISIMUOHHBIX MHOTOYWICHOB M OTMETHTh HAa HEM Y3JIOBBIE TOUKH (Xi,
yi).

3ajanue 3.

1) IIpoBectn InUHEHHYI0 WHTEPHOJALMIO 33JaHHOW (QYHKIUMM C TIOMOIIBIO BCTPOEHHOMH
UHTEPIIOSAIMOHHON QyHKImu linterp.

2) Hoctpouts rpaduk ¢yskimu linterp u oTMETUTH Ha HEM y3II0BbIe TOUYKH (Xi, Yi).

3asanue 6.

1) [IpoBecTy crutaitH-MHTEPIIOJSILIUIO C TOMOLIBI0 GYHKUU Ispline, pspline, cspline u interp.

2) IToctpoutk rpaduk GyHKIHH INtEFP U OTMETUTH HA HEM Y3JIOBbIC TOUKH (Xi, Vi).

3amanue 7.

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

2) C ucnonb3oBanueM ¢GyHKIMU PrediCt BRIMOIHUTHIPEACKa3aHHe (SKCTPATIOJISIMIO) MTOJTydEHHOTO
BEKTOpA JaHHBIX Yi B Mocieayomux 10 Toukax 1mo mociegHuM 7 3HaYeHUSAM (YHKIIHH.

3) OtoOpasuth rpaduyeckd HMEIOIIMEcs IaHHBbIC, MPEACKa3aHHbIC JaHHBIE W HCTHUHHBIA BHI

byuxrmn f(x).

IIpakTyeckas padora Ned
MaremaTtuyeckasi 00padoTKa pe3yabTaTOB IKCIEPHUMEHTAIbHBIX TAHHBIX
[TopsimoK BBITIOIHEHUS TPAKTHYECKOH paboThl Nod

3aganue 1.
CoznaiiTe Ta0NHIly SKCTIEPUMEHTANIBHBIX JTAHHBIX:

xi=a+h;,i=0,1,...,10,h= ,HaoTtpeske [a, b].

BapuanTe! 3ananus |

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 MHOTOWIEHAMH 2-0i U 6-0i CTENEHU MO METOAY HaUMMEHBIIHUX KBaJpaToB
(GyHKIMIO, 33JaHHYI0 TaOJUIEH 3HAaYeHUH XU Vi U CPaBHUTh Ka4€CTBO MPUOIHKEHUI.

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

3ajganue 3.

1) Jlns npuBENEHHBIX B TaOJMUIE SKCIEPUMEHTAIBHBIX JAHHBIX (Xi, Yi)OIpPEIeauTh HapameTpbl
JMHEHHOW PEerpeccHy ¢ MCI0Jb30BaHKeM BCTpoeHHBIX GyHKImit Mathcad slope u intercept.

2) Otob6pa3uth rpaduyeck COBOKYMHOCTb TOUYEK BEKTOPOB Xi U Yi M pe3yibTaThl MPOBEIECHHON
JIMHEHHOM pEerpeccum.

3ananue 4.

1) AnnpokcuMuUpoBaTh JaHHbIE U3 BEKTOPOB Xi U Vi !

— MOJMHOMOM 4-OMCcTerneH: Ipyu noMoIny GyHKIMI regress u interp;

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

2) OToOpa3zute rpaguuecku pe3yabTaThl alIPOKCUMALIUH.

3ajaHue 3.

1) AnmpoKcUMHpPOBaTh 3KCHEPUMEHTAJbHbIE JaHHbIE W3 TaONWIl 3HAUYEHUH XiU Yi JIMHEHHOU
KoMOUHaIuen (yHKIMH:

f(x) = asfi(x) + axf2(x) + asfs(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 In In x Sin x

5 PRy 1 =

X




Cos x

6 1+ X
al Cos—
2+ X 10
7 1 1+ x2 Cos x
1+eX
8 X 2 —Cos x X
CosE SIHE
9 1 arctg\/; Sin 3x
1+e*
10 In(x +5) 1+ X Sin x
1 1 1+ X 1
X X2
12 Cos x 1 1
1+ X+ X2 1+ X
13 eX Cos 4x —e¥2
14 m o3 Sin?(3x)
15 1 X X
1—2 COSE COSE
+ X+ X
3amanue 6.

1) ANnpoKCUMUPOBATh SKCIIEPUMEHTAILHBIE JAHHBIE M3 Ta0JIMI 3HAYEHHI X Vi QYHKIUEN BUja:
U,+U,-x+U,-x?
f(x) = Uo iU

2) [TapameTpsl BekTopa U HaiiTH ¢ moMomibio GyHkuuu genfit.

3) Orobpa3uth rpauyecku COBOKYIHOCTb TOYEK BEKTOPOB Xi M Yi U PE3yJbTaThl MPOBEICHHON
HEJMHEWHOH perpeccuu o0Iero BUaa.

3ajnanue 7.

1) BrinmonHUTh criakuBaHUE SKCHEPUMEHTANbHON (PYHKIIMHU, 33JaHHOM Tabiuiel 3HaueHu# Xiu Vi,
C MOMOIIBIO BCTpOeHHBIX (yHKInit Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl Criia)kuBaHus OTOOPA3UTh rPapUUECKH.

IIpakTuyeckasipadbora NeS

YuciieHHOEe HHTErpUpPOBaHue U (P pepeHupoBanne

[TopsinoK BBIMONHEHUS TPAKTHYECKON paboThl N5

3ananue 1.

Onpenenuth Gyakuio f(X) TadbauuHo, BeraucauB 3HaueHus yi = f(Xi)B Toukax xi = a + h;;
i=0,1,..58;

h:b—a

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
(1—Cos3x) -2




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

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

5 x219(x+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 ctg2x [0,8; 1,2] [1;1,1]
(Sin2x)?

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

10 Sx + xlgx [0,2; 1] [1,3; 1,4]

11 (2% + 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 X [0,4; 1,2] [0,5; 0,6]
3amanmue 2.

b
Beraucnute uHTETpa: j f (x)dx:
a
1) c MOMOIIBIO BCTPOSHHOTO ONepaTopa HHTETPUPOBAHUS;
2) o ¢opmyie NpSIMOYTrOJIbHUKOB;
3) mo ¢popmyne Cumncona,
4) c MOMOIIBbIO BCTPOCHHOTO OMepaTopa MHTETPUPOBAHUS U MHTEPIOJIALUECH TaOauuHOW HyHKINU
KyOnueckuM crutaitnoM (pynkuuu cspline u interp);
5) MeTo/10M HeolpeaesIeHHBIX KOA(PGHUIMEHTOB I YUCICHHOTO HHTETPUPOBAHUS.

3amanue 3.
b

BEHIYHCIUTE HHTETpa J. f (X)dX metonom MorTe-Kapno. [l 3T0ro HeoOX0uMO:
a
1) onpeienuTh qUana3oH ciay4yaiHbix yncen, Hanpumep | = 0...1000;
2) ompeaenuTh ¢ MOMOLIbI0 GyHKIHK Nd paBHOMEPHO PACTIPEICICHHYIO CIyYailHYI0 BEIHUYHHY 7]j
Ha OTpe3Ke MHTerpupoBanus [a, b];
3) co3nate Bektop Fj = f(#;);
4) ¢ nomomnibio GYHKIIMM Mean BHIYUCIUTh HHTETPAIL.
3ananue 4.
Haiitn iepBooOpasHyro aHaTUTHUECKH 3amanHoi Gyukiuu f(X), ncrmonp3ys komanay Symbolic —
Integrate on Variable.
3amanue S.
Bbruncnute 3HaueHMs IEPBOI U BTOPOii porn3BoAHBIX GyHKIuH f(X) B Touke X = c:
1) ¢ momompto onepatopoB auddepennupoBanust Mathcad;
2)METOI0M HeoNpeAeIeHHbIX K03(hpuimeHToB a1t yncneHHoro nuddepeHunpoBaHms.




3) Ompenenutp ¢yHkimioo f(X) Tabnmuno, BbuMcHMB 3HaueHus yi= f(Xi)B Toukax xi=c+ h-i,

i=0,1,..,10,h=0,01 na orpeske [c, d].
3amanue 6.

OmnpenenuTh CUMBOJBHOEC 3HAYCHUE IMEPBOW M BTOPOM mpom3BoiaHbIX f(X), MCIOab3ys KOMaHIy

Symbolic — Differentiate on Variable.

IIpakTnyeckas padora Ne6

Pemenne 00bIKHOBEHHBIX TU(PepeHunATBbHBIX YPABHEHUI
[TopsiIOK BBINOJIHEHUS IPAKTUUECKOM paboThl Neb

3amanme 1.

Pemmmts 3anauy Komu: ? = f(X,Y), y(0) =1, c marom h = 0,1 na orpeske [0; 1]:
X

— MEeTOo/I0M Diliiepa;

— meronom Pynre-Kyrra(kosddumments Ki 3a1ath kKak GyHKIHU OT X U Y);

— MetogoM Ajnamca;
— ucnonb3ys pynxmuto rkfixed.
Bapuants! 3ananus 1

No f(x, y) No f(x, y) No f(x, y)
BapHaHTa BapHaHTa BapHaHTa
1 X+y 6 2y — C0s2x 11 2y +3e*
2 27 + 2y 7 y-e%+2 12 Y x
2 —e
2
3 e — 3y 8 3y —2-Sin x 13 Cosx
3
4 y — Sin x 9 ey 14 y—4x+5
5 10 2-Sinx +y 15
Yy 2x—J g
3 3
3amanue 2.

[TocTpouTh Trpaduku peleHud, MOTy4eHHBIX Meromamu Oiinepa, Pynre-Kyrra, Anmamcam c
nomoripto ¢pyukiuu rkfixed. Beraucaute B Touke X = 1 OTHOCHTENBHYIO TIOTPEITHOCTD JJISl KaXKI0TO

METOoAA.
3amanue 3.

Haiitn ananutnyeckoe (tounoe) pemenne OJ[Y u3 3amanus 1 ¢ momomipio mpeoOpazoBaHuit
Jlamnaca (komanaer Symbolic — Transforms — Laplace Transform u InverseLaplaceTransform).

3amanue 4.

Pemmts 3amauy Komm mis cuctembr OJ1Y npu 3a1aHHbIX HaYalIbHBIX YCIIOBUSX Ha otpeske [0; 2] ¢
marom h = 0,2. Pemiats ¢ nomorusto Gpynkiun rkfixed. [Toctpouts rpaduku dpynkuuit u(t) u v(t).

Bapuantsl 3ananus 4

Ne Cuctema 0OBIKHOBEHHBIX HavaneHeie
BApUAHTA muddepeHIMATBHBIX ypaBHEHUI YCIIOBHS
u(0) u’(0) v | v'(0)

1 =2v+u 1,5 1,5 1 1
l’ =4v-2u.

2 "=-v+ 3u; -1 1 -15 3
{ ‘=vy-—2u.

3 T=2v— U 1,5 1,5 1 1
{ ‘=4v+u

4 { C=5v; 1 1,5 0 2



v’>i=v+2u -+t

5 ” =v+ u+tt 0,5 15 -1 2
3 =v+2u-t.

6 =2v+ outt 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 =V +t; -1 2 -15 0
{’=v+3u.

11 =y—u-—t; 15 15 -1 -1
{’=2v+u

12 =5y + ¢ -1 15 0 -2
{’=3v+u

13 =y +u, -0,5 1 -1 2
{’=v+u—t

14 =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
3a1a4y:

d?y

W =f(x, y, y’), npu rpannunbix yciaosusx Y(a) = A4, y(b) = B k 3agadye Ko u HaiiTH perieHue
3aganHoro OJ1Y B 10 mpoMexXyTOUHBIX TOYKax ¢ moMoiipio hyukiuu rkfixed.

BapuanTel 3ananus 5

Ne flx, v, ») I'paHn4HBIC YCIIOBHS
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 +e'y 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 15 2,4 0
11 ey -3 -2 3 0
—=+X
X




12 1 1 2 3 0 0
(X2+—)'Y+—2
X X
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
=5 + X
X
15 ylnx+1+x 7 8 0 0

IpakTnyeckas padora Ne7
Pemenne nudppepeHunaJbHbIX YPABHEHUI B YACTHBIX POM3BOJIHBIX
[TopsiToK BBIMOTHEHUS TTPAKTUUYECKON paboThl No7

3amanue 1.
BapuanTse! 3ananus |
Ne f(x) a b c
BapHaHTa
1 1 0,1
2 }; b _ 2 0,1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4
|
|
|
) 5 =
6 X(x2—1)
7 sin (mx?)
8 Sin(mx) cos x
9 xsin2(x—1)
10 Ax3-(x — 1)
11 N 1 0,1 0,2
12 a 3 0,2 0,4
13 ; 5 0,4 0,6
14 1 7 0,6 0,8
15 : 9 0,8 0,9
|
z
Z b ¢ X
Permuthb 3ana4uy o konebGaHUU CTPYHBI €AMHUYHOM JUTMHBI C 3aKPETIEHHBIMU KOHI[AMHU:
ou  , &%
—2 =a - —2 ,ad = 1,
ot OX
C HaYaIbHBIMHU YCIIOBHSIMHU:
u(x, 0) = f(x),
ou

—(x,0)=0,0<x<1;
at( ) X

U HyJIeBbIMU TpaHnuHbIMU yenoBusimu: U(O, t) = u(l,t) = 0.
Jns perieHus 3aa4u moctpouth cetky u3 11 y3moB mo X (=0, 1, ... 10)unpoBecTd BBIYUCICHHS
it 16 cnoésmo t (j =0, 1, ... 16). Beruucienus BBIMOJHUTS ¢ 1marom h mo x, paBueiM 0.1 u miarom



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 perenne U(x, t) s ypaBHEHHS TEIUIOMPOBOAHOCTH C MTOCTOSSHHBIME KO3 GHUIIMEHTaAMH:
ou 8%
—= a—2 ,a=1;
ot OX

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

Y TPAaHUYHBIMH YCIIOBUSMU:

u(0, t) = a,

u(l,t)=nh.

s petieHus 3a1a4u MocTpouTh cetky u3 11 y3moB mo X (=0, 1, ... 10)unpoBecTd BbIYKCICHHS
it 12 cnoés o t (j =0, 1, ... 12). Berauciienus BuImoaHuTh ¢ marom h mo x, pasubiv 0,1 u mmarom
7 mo t, paaeiM 0,005. OToOpa3uth rpaduuecku pemeHue 3anadu Ha 0-om, 4-om, 8-om u 12-om
CIOSX U TOCTPOUTH MHTErPajbHYIO MOBEPXHOCTh PACHpPENEICHHUs TEeMIEpaTypbl B CTEpXKHE C
nomonipio komanael Graphics — Create Surface Plot.

Bapuanrsl 3aganus 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%2—x 0 1 10 SIn(T 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)-sin’X 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.

Haiiti cranmmoHapHOE pacmpesielieHHe TeMIlepaTypbl B KBaJpaTHOH IUIACTHHE CO CTOPOHOW 1,
omuchIBaeMoe ypaBHeHueM Jlamaca:

o%u 0%

—2 + —2 = O ;

ox° oy

C KpaeBbIMHU yCIIOBHSIMUBU/IA:

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

Pemiath 3amauy ¢ momomipto GyHkuuu relax. s pemenns 3aaa4u MOCTPOUTh CeTKy U3 11 y3ioB
mo X (i=0,1,...10m u3 11 y3n0B mo y (j =0, 1, ... 10). OToOpa3uth rpaguyecku ¢ MOMOIIBIO
komanabl Graphics — Create Contour Plot crammonapHOe pacmpeneneHue TemIepaTypbl B
TUIACTHHE.

Bapuantsl 3aganus 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 aHAJINU3 U CHHTE3

[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) Ioctpowuts rpaduku 1, 2 u 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 f(0)
BapHaHTa 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 + Sin?3t 8 st 13 o 10(t-7)?
- e
3+ Sin t + Cos2t
4 Sin3t 9 Sint + [Sin2t| 14 ot
‘Sin t‘ +|Cost| €
5 |sin3t| 10 2 15 st
Cose Sin(%) e 2Cos(Sin t)
3aganue 2.

1) BeIMONHUTP KIacCHUYECKH CTIEKTPaIbHbINA aHanu3 u cuHTe3 QyHkimu f(t).

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

3amanue 3.

1) BBIOTHUTE YHCIIEHHBIH CIIEKTpaNIbHBIN aHanu3 u cuHte3 Gynkuuu f(t). 1ns storo Heodbxoanmo
3a7ath ucxoauyro ¢yukiwio f(t) nuckperro B 32 orcuérax.

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

3ananue 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 BII®D ¢ momomipio ¢yakuuu fft u oroOpasuts rpaduuecku HaiifeHHBIE
CHEKTPBI aMIUTUTYA U (a3 NEPBbIX IIECTH FAPMOHUK;

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

3ajanue S.

Beimonaute Gunsrpanuto Gyukiuu f(t) ¢ nomomnipro 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 CUTHAIIA S;

3) npeoOpa3oBaTh CUTHAJ C HIYMOM S W3 BPEMEHHOW 00JacTU B YAaCTOTHYIO, UCIOJIb3Ys MPAMOE
BII® (pynxius fft). B pesynaprate nomayuntces curHan f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BbINOTHUTH (uUIbTpyIOlIee Mpeodpa3oBaHue C MOMOIIbI0 (YHKIUMU XeBHcaiina (mapamerp
GunbTpanuu o = 2);

5) ¢ momoreio pyukmuu ifft BeimoaHUTs 00paTHOE BII® M MOMYy4YHTH BEKTOP BBHIXOJHOTO CHUTHAIA
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 popmata «MathCAD» (pacumpenue daiina *.med).

Hean 3aganus: gopmupoBanue odIero npeacTaBieHus: padbotsl ¢ mporpammoit «MathCADy.
AJITOPUTM BBINOJIHEHHUS MIPOBEPSEMOT0 32/ IaHUS

1.1. 3aganue BBIMOMHACTCS JIJIsl BCEX BAPUAHTOB. BRIUUCITUTS:

J100; |-10]; 101.

Pemenmne:
Jioo=10  |-10| =10  101- 3628800

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

a=34 bi=6222 c:=1014%8

1.3. 3al[aHI/IC BBIITOJIHACTCA IJI BCCX BAPUAHTOB. Br1unciauTh:

7= 2ab + e ‘N =e%" . cos 2
\/(a2+ba+C)‘C b

Pemrenne:




3
2ab+
7= =2 e = 4.292

(2 ate |
|.,a +55 e

o= Esin(u:}

S

..:os|/3\| = 0.991
\ b

1.4, 3aHaHI/IC BBIIIOJIHACTCA JIA BCEX BAPUAHTOB. Brmonants CICAYyIOmMe oIrncpanuu ¢
KOMIIJICKCHBIMH YU CJIaMH:

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

Z=-3+2
|z| = 3.606

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

arg(Z) = 2.554
W2 =055+ 1817

2Z=-64+4
Z1 =1+ 2
Z2=3+4
Z1+Z22=4+4&

Z1-Z2=-2-2
2122 =-5+ 10

1 = .44 4+ 0.0
Z2

1.5.3aganue BBITIOJHSIETCS 17151 BCEX BAPUAHTOB. BBITIOIHUTE CIEAYIOIINE ONIepaIuu:
12

. . 0.4 tg2x
ii=1..10; 1= 1+1)=: X2 lg(x+2 dx =: _clgex X=;
Zi: H( ) ! o ) 0Jg(sin 2x)?
X=2; ix5:; isin(x):.
dx dx
Pemenne:
i=1.10

Zi:ii
i



H (i+ 1) = 39916300

i

0.4
J  log(x+ 2 dg = 7711 % 107 °
0
12
2
M du = a - HeCORCTEEHHEIA MHTEMPAN, PaCcKoaMTCA
sl 2.3
0.8
|This calculation does nok converge ko a solution. |
=2
4% =80
dx

4 in( = —0416
dxc

1.6. 3aganue BhIMOMHSETCS Ui BceX BapuanToB. Omnpenenuts BekTopsl d, S U R u 0T0Opasuth mx
rpaguYecKy.

i di Si Ri
0 0,5 3,3 2
1 1 59 3,9
2 1,5 7 45
3 2 6,3 3,7
4 2,5 4,2 1,2
Pemenue:
05) 23 2
1 5.9 3.9
i=0.5 d=|15 s=|7 R=|45
2 6.3 3.7
2.5 47 1.2
8
f
Sy
Ej
—1
1]
0 1 y, 3 4

1
1.7. 3amanue BBITIONHSETCS U BceX BapuaHTOB. [IoCTpOUTh rpaduku CIeayromux (yHKITHIA:
X (a) =cos(e) - sin( @);

Y (a) =1.5c08(x)® - 1;
P(«) =cos(«).

Pemenne:



Hia) = cos{o) sinio)

0.6 —
0.4
0.2
Xa) 0
-0
~0.4

_Dﬁ | | |
-0 -3 0 3 10

1]

V(o) = 1.5cosl ) — 1

Plo) = cos{a)

]. T T

0.5F -

P(a) O

-05

-1t
B — 0 5 10

o

1.8. 3amanue BeIMOMHSCTCS IS BceX BapuaHToB. Co3nats MaTpuily Q pasmepom 6x6, 3aI0THATE e
MIPOU3BOIBHO U OTOOPA3UTh IpaUUECKU.
Pemennue:



(24310 1)
525534
|532415
R=legm 4564
406732
204628 5)

1.9. 3ananue BeInonHsAETCA 171 BceX BapuaHTOB. [locTpouTh rpaguk MOBEpXHOCTU U KapTy JIMHUM
YPOBHS JUIsl QYHKIMU ABYX MEPEMEHHBIX:

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

Pemenne:

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




7.3. OneHo4Hble cpeacTBa AJs NPOMEKYTOYHOM ATTECTAIMH IO HUTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonipocsl K IPOMEKYTOYHOM aTTeCcTAIUM

Cemectp8
Ne
i Bonpocsl k 3a4ety
1 OCHOBBI BEPOSITHOCTHBIX METOJIOB aHAJIN3a U MOJIEIIMPOBAHUS CHCTEM.
2 DJeMeHThl TEOPUHU BEPOSITHOCTEHN, UCIIOJIb3YEMbIE B MATEMAaTHUECKOM CTAaTUCTHKE.
3 DeMeHTapHbIE TIOHSATHI O CITYYalHBIX COOBITHSIX, BETMYNHAX U (PYHKITUSX.
4 UucnoBble XapaKTEPUCTUKH CITyYalHbIX BEJIMYHUH.
5 CryyaiiHble BeIMYMHBI U UX 3aKOHBI PacIpeiesICHHsI, HOpMaJIbHbIN 3aKOH pacHpeeNICHHsL.
6 CraTtrcTdeckasl OlleHKa METOJIOB paclpeIeIeHUs CITyYailHbIX BEITMYHH.
7 MaremaTrnueckasi craTUCTUKa. OCHOBHBIE TMOHSTHS M OIpeJesICHUs.
8 OCHOBHBIE 3aKOHBI PACTIPE/ICTICHHUS CITyJailHBIX BEITMYHH.
9 O06paboTKa CTaTUCTUYECKOM HH(pOpMAIIHH.
10 | Be1bop TeOpeTHYEeCcKOro 3aK0Ha pacipeesieHusl CIy4alHbIX BEJTUYKH.
11 | 3akoHbI pacnpeneneHus, Hanbosee pacnpoCTpaHEHHBIC B TEXHUKE.
12 | McxoaHble NpennoCchUIKi PErPECCHOHHOI0 aHaIM3a U CBOMCTBA OLICHOK.
13 | Craructrueckuii aHain3 HHGOPMAIIHNHU; TIPOBEPKA CTATUCTHYECKHIX TUTIOTES.
14 | Dramnel nocTpoeHHst MHOTO()aKTOPHOM KOPPENISIIMOHHO-PErPECCHOHHON MOJIeITH.
15 | PerpeccuBHBIN U KOPPEISIMOHHBIN aHAIN3 PE3yJIbTaTOB UCIIHITAHUH.
16 | IlmaHMpOBaHKE YKCIICPHMEHTA.
17 | XapakTepucTUKa METO0B M MOJIeIel MPOTHO3UPOBAHHSI.
18 | IlporHo3upoBaHue Ha OCHOBE PSJOB C UCIIOJIb30BAHNEM MAKeTa MPHUKJIAJIHBIX IPOTPAMM.
19 | MoaenupoBaHue CUCTEM € HCIIOIb30BAHHEM MAPKOBCKUX MPOIIECCOB.
20 | MapKOBCKUE IICTIH.
21 | MosenupoBaHue CUCTEM MAaCCOBOTO 0OCTYKHBAHHUS.
22 | KoMnoHeHTHI 1 Ki1accu(uKaIys MoJieseil MacCoOBOTrO 0OCITYKHBAaHHSI.
23 | OnpeneneHne XapakTEPUCTHK CUCTEM MacCOBOTO OOCTY)KHBaHUSI.
24 | MopenupoBaHHe IOTOKOB OTKA30B 3JEMEHTOB CIOXKHBIX TEXHMYECKHX CHCTEM.
25 | O6mume BONpOoCkl MAaTEMAaTHUECKOTO MOJICITHPOBAHHS




Bonpocsl k 3auery

n/n

26 | UMuTannoHHble MOEIHN

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 COOBITHS, METOIbl MX T€HEpalluK U 00J1aCTh UX IPUMEHEHUS

42 | Ilpobaemsl momydeHust Ha DBM ciny4aifHBIX YHCIOBBIX MOCIEIOBATEIBHOCTEH C 33 JaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTHKAMU

43 | Ilpeo6pa3oBanue Jlamnaca

44 | BeruncieHne XapaKTepPUCTHK CHCTEMBI 110 €€ ONIEPaTOPHON XapaKTEPUCTUKE

45 | AiropUTMBI U METO/1bl FeHEepallui PABHOMEPHO PAaCHpEeeICHHbBIX CIyYalHbIX YUCET

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 CHHTE3

51 | CyTh KOMIBIOTEPHOTO MOJIETUPOBAHUS

52 | MozenupoBaHue TEXHOJIOTHYECKHUX MPOLIECCOB

53 | Maremarndeckoe obecrieueHue Mpu aBTOMaTH3AIIH

54 | MopennpoBaHue CUCTEM aBTOMAaTHYECKOT0 YIPABJIECHUs TEXHOJIOITMYECKUMHU MTPOIieccaMi

55 | Ob6mue BOIpoCchl MaTEMaTUYECKOT0 MOJIEITHPOBAHUS

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 | YeOnImeBckas anmpOKCHMAIIHS

62 | CyTh KOMITBIOTEPHOTO MOJICTTHPOBAHUS

63 | DKCOHEHIMATbHAS PETPECCHSI

64 | IlonuHOMMAIbHAS PETPECCHS

65 | Pa3nuunbple METOIBI PEIICHNs] HETMHEWHBIX YpaBHEHHI

66 | Jluneiinas perpeccus o01Iero Buaa

67 | Henwnelinas perpeccust 00Iero Bujaa

68 | BeluncnuTenbHBIE SKCIEPUMEHTHl C MAaTeMaTHMYECKUMHM MOJEISIMH, HMHUTUPYIOIIUMHU
MIOBEJICHHE PEaThbHBIX 00BEKTOB, MPOIIECCOB WA CHCTEM

69 | JluneitHOe cria)kuBaHUE IO MATH TOYKaM

70 | HenuneliHOE CTia’kMBaHHUE MO CEMH TOYKaM

71 | Ciyualinbple BETUYHMHBI M COOBITHSI, METO/IbI MX T€Hepalyy U 00J1acTh UX NPUMEHEHUs




Bomnpocsl Kk 3auer
n/n p y

72 | IlpoGnemsl nmonyueHus Ha IBM cirydaitHbIX YHCIIOBBIX MTOCIIEIOBATEILHOCTEH C 3aJaHHBIMHU
BEPOSITHOCTHBIMH XapaKTEPUCTUKAMU

73 | IlpeobpazoBanue Jlarmiaca

74 | BpruncineHnre XapakTEpUCTHK CUCTEMBI 110 €€ ONIEPATOPHOM XapaKTEPUCTUKE

75 | Cratuctuyeckuil anaan3 nHGOpMalu; 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. YueOHOo-MeTOAMYecKOe U MH(POPMAITMOHHOE o0ecevyeHre JUCHMIITIMHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4yeOHHK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yuedHo- T'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK)
n/n MeToauYecKoe mocoomue, H3aHUA ouoaunortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 3b6C
1 Benos I1. C. MaremaTuueckoe MoJIeIMpOBaHUE Y4yebHoe mocodue 2016 9BC IPRbooks"
TEXHOJIOTHYECKUX MPOIECCOB
2 | MemepsikoBa B. b. Meramnopexyume ctanku ¢ YITY YueOHoe nmocodue 2017 ObC
"ZNANIUM.COM"
3 | H. FO. 3emnsanymiHosa, H. [IpoekTupoBaHuE TEXHOJIOTUYECKON [IpakTukym 2015 3BC IPRbooks
H. FOmenko OCHACTKHM JUIsl PEMOHTA U 00CITy>KUBaHUSI
TPAHCIIOPTHBIX U TPAHCIOPTHO-
TEXHOJIOTUYCCKUX MAIllUH
4 | Knerukos B. B. ABTOMAaTH3aIUs TIPON3BOICTBEHHBIX Y4ebHoe mocobue 2016 3BC
MPOIIECCOB "ZNANIUM.COM"
8.2. JlonosinuTeIbHAS JIUTEPATypa
KouunyecTBo B
Tun (yueOHuk, yaeoHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJji0BoK) I'ox u3panus ondauorexe /
n/n MeTOoaAnYEecCKoe mocoomne,
DpPAKTHKYM, 1p.) HaumenoBanue
P » 1B 3BC
1 | Bype B. M. Teopus BeposTHOCTEN U MaTeMaTH4ecKas VYuebHUK 2013 9BC «Jlanb»
CTaTHCTHKA
2 | Tyran6aeB A. A. Teopus BeposTHOCTEN U MaTeMaTH4ecKas YuebHoe nocobue 2011 9BC «Jlanb»
CTaTHCTHKA
3 | bopoBkoB A. A. Maremaruueckasi CTaTUCTHKA Y4eOHuK 2010 OBbC «Jlanby




8.3. Ilepeuenns mpodeccHOHATBHBIX 0a3 JAHHBIX U HWH(POPMAIHOHHBIX CHPABOYHBIX
cucTemM

— Poccwiickas rocynapcrsernas oubnuoreka (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
TEeMaM | oTpaciisiM 3HaHus — 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
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

n/n

HanmeHnoBanune 000py10BaAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHIA,
MOMeIEeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOT0 000PY10BAHMS

KomnrerotepHslii kiiacc. YueOHas ayAuTOpHUs
JUTSL IPOBEACHUSI 3aHATUHN JICKIIMOHHOTO TUTIA.
YyeOHass ayautopust JUIss  TPOBEICHHS
3aHATHH  CEMHHAPCKOTO THIA. YdeOHas
ayIUTOpUs JUISL TIPOBENEHHs J1ab0OpaTOPHBIX
paboT. YuebHast ayautopusi Ajsi KypCOBOTO
MPOSKTUPOBAHUS  (BBIMIOJTHCHHUST KYPCOBBIX
pabot). YuebHast ayuTopusi sl TPOBEICHUS
TPYIIIOBBIX u WHIMBUTyJIbHBIX
KOHCyJbTallMii YueOHas aynutopus Ui
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexyTouHoit arrectaruu. (E306)

[TepenocHoit MIPOEKTOP, JKpaH,
KOMITBFOTEPHBIN CTOJI, CTONI
MPEIOIaBaTENbCKUM, CTYIL, JIOCKa
ayJIUTOpHas, CTOJI YYCHHUYECKUIT

JIByxMecTHbIN, [TK

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

Cron MPENO/1aBaTeIIbCKUH, CTOJIBI
YU4EHUYECKUE JBYXMECTHbIE (MOHOOIOK) ,
CTyN, JOCKa ayauTopHas (MenoBas),
Kadenpa, MpoeKTOp, IKpaH, IMPOLECCOP

Komnerorepubii  kiacc. Ilomemenue mis
CaMOCTOSITENIbHOM paboTHI. VYuebHas
ayTUTOpUsS  JUISL  TIPOBEICHUS  3aHSATHMA
CEMHUHAPCKOTo TUMNa. YueOHas ayIuTopus is
KYpPCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS TPYIIIOBBIX M WHIUBUIYATBHBIX
KOHCYyJbTallMii. Yd4eOHas ayauTopus Ui
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npoMexyrouHoit arrecrarmu. (I'-401)

Cron yuenmueckuit, crtyn, I[IK ¢
BBIXOJIOM B CETh HHTEPHET




