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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOEHUS IUCHMIUIMHBI — CGHOPMHPOBATH Yy OOYYalOMIMXCS 3HAHUS, yYMEHHUS U
npuoOpeTeHNe OMbITa IPUMEHEHUS METOJI0OB MAaTeMaTH4eCKOro MOJEIMpoBaHus (pa3paboTka
MaTE€MaTU4eCKUX MOJEIEH, NPUMEHEHUE YHUCICHHBIX METOJOB pEIICHHs pa3iIM4yHbIX 3a1ad4,
UCIIOJIb30BAHUE COBPEMEHHBIX MATEMaTUYECKHUX IIaKETOB U PELICHHs 3aJa4 MaTeMaTU4eCKOro
MOJIEJIMPOBAHUS) IIPYU CUHTE3€ U UCCIIEI0BAaHUIN CUCTEM aBTOMATUYECKOI0 KOHTPOJIS U YIIPaBJICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«Bpicmas Mmatemaruka», «OCHOBBI MH(POPMALMOHHON KyIbTYpbl», «Du3nka», «ABTOMATH3ALUS
TEXHOJOTMYECKHUX IPOLIECCOB B MAIIMHOCTPOEHUM», «Teopus aBTOMATUYECKOTO YIPABICHUS»,
«TexHonoruss MalMHOCTPOEHUSD.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHON IUCIMILIMHBI HEOOXOAMMO Kak

MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOP'I KBaHH(bHKaHHOHHOﬁ pa6OTLI.

3. [lnanupyemble pe3ybTaThbl 00y4eHHS

dopMmupyembie u
pMupy HNHauKaTopbl 10CTHKEHUS

KOHTPOJINpYyeMble . IInanupyemble pe3yJibTaThbl
POTHPY KOMIIeTeHIU Py pesy
KOMIEeTeHIHH o0yueHus
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
I1K-5. Cnocoben I1K-5.1. PazpaOaTsiBaeT | 3HaTh:

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

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

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

® OCHOBHBIC IIOHATHA, 3aJa4u H ILCIINU
MOJCIIMPOBAHUA,

.KJ'IaCCI/I(i)I/IKaLII/IIO MOHCHCﬁ n BUJOB
MOACIINPOBAHUA,

MCTOABI TOCTPOCHUA
MAaTEMATHYCCKOI'O OITMCaHUA

00BEKTOB;

® UUCJICHHBIE  METOABl  pEIICHUS
pa3IMYHBIX 3a]1a4;

® MCTObI BOCCTAHOBJICHUS
3Mn1/1p1/1qec1<1/1x SaBHCHMOCTeﬁ;

® METO/IbI AHAJTUTHYECKOTO
MOJIETTUPOBAHUS;

METOAbI UMUTAIIMOHHOT'O
MOJICTTUPOBAHUSI.

YMmeTs:

- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUILINH JUIS
COCTaBJIEHUS] MATEMAaTUYECKOTO
onucaHus 00beKTa MOJIETUPOBAHUS,

- pelaTh COCTaBIEHHBIE YPABHEHNUS
(cucteMbl ypaBHEHHIT) MOJIENH C
ITOMOLIBI0 COBPEMEHHBIX
MaTEeMaTHYeCKHUX MaKeTOB.

Bnanets:




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

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUi
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

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

pa3paboTKu JUHAMUYECKUX U
CTaTHYECKUX MPOCTPAHCTBEHHO-
pacnpe/ielieHHbIX MaTeMaTHYeCKUX
MOJIEJIEN TEXHOJIOTHUYECKUX
IPOIIECCOB;

- METOJIaMU MaTEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS B
TEOPETUICCKHUX U
IKCIIEPUMEHTAIIbHBIX UCCIET0BAHUAX
B obsactu pazpadbotku ACY TII ¢
UCIOJIb30BaHNEM COBPEMEHHBIX
MaTEeMATHYECKUX ITAKETOB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monayasb (pa3aen) | y4eOHOM Ha"MeHOBamfe TeM sarstun Cemectp Obn.em, banabl | UHTEpakTuB, 4.| (HAaMMeHOBaHUeE
(yuedoHOl padoTHI) u.
padoThbI OLICHOYHOI'0
cpeacTna)
Monaynb 1. O6mue | JIek. 1.1. Obue BOmpockl MaTEMaTHYECKOTO 10 1 - - Bomnpocsl k 3auety
BOIIPOCHI MOJICTTUPOBAHUSI.
MaTeMaTU4eCKOoro Cp. 1.1. OGmIre BOmpoCkl MAaTEMaTHIECKOTO 10 3 - - Borpocs! k 3auery
MO/IETTUPOBAHUS MOJICTTUPOBAHUSI.
Cp. 1.2. UaTepnomnsamnus mo odmiei Gpopmyre 10 3 - - Bomnpocsr k 3auety
Jlarpanxa.
ITp. 1.2. Unrepnonsus no oduieit popmyse 10 0,5 - - Oruer B
Jlarpanxa. DJIEKTPOHHOM BHJIE
Cp. 1.3. UuTepnonsanus Ta0aMYHbIX JAHHBIX 10 3 - - Bomnpocsr k 3auety
o Gopmynam Jlarpanxa.
Cp. 1.4. ITpouecc nmocTpoeHus 10 3 - - Bormpocs! k 3auery
MAaTE€MaTHYECKOW MOJIEIIH.
Cp. 1.5.TlonHOMUAIBHAS AMPOKCUMAITHSL. 10 3 - - Bonpocsl k 3auety
IIp. 1.5.ITonmnHOMHMATIbHAS ATIITPOKCUMAITHSI. 10 0,5 - - Otuer B
PIEKTPOHHOM BHJIE
Cp. 1.6. UeOpbImeBcKast anmpoKCUMaIusl. 10 3 - - Bonpocsl k 3auety
ITp. 1.6. YeObIieBcKas anmpoKCUMAaIusl. 10 0,5 - - Otuer B
PIICKTPOHHOM BHJIE
Jlek. 1.7. CyTb KOMIIBIOTEPHOTO 10 1 - - Bormpocs! k 3agery
MOJICTTUPOBAHUSI.
Cp. 1.7. CyTh KOMITBIOTEPHOTO 10 3 - - Bompocs! k 3auety
MOJICTTUPOBAHUSI.
Cp. 1.8.OKkcrIoHeHIIMAITbHAS PETPECCHs. 10 3 - - Bompocsr k 3adery
Cp. 1.9.ITonnHoMuHaNbHAs perpeccus. 10 3 - - Bormpocs! k 3auery
Moayib 2. Cp. 2.1. PaznuuHble METOIBI pEIICHUS 10 3 - - Bomnpocs! k 3auety
PaznuuHble METOBI HEJIMHENHBIX YPABHEHUN.
pereHus ITp. 2.2. JIuneitHas perpeccus o0Imero Buaa. 10 0,5 - - Bomnpocs! k 3auety




®DopMbI TEKYLIET0

Bun . KOHTPOJIs
Monayasb (pa3aen) | y4eOHOM Ha"MeHOBamfe TeM sarstun Cemectp Obn.em, banabl | UHTEpakTuB, 4.| (HAaMMeHOBaHUeE
(yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTna)
HEITMHEUHBIX IIp. 2.3. Henuneitnas perpeccust oo1iero 10 1 - - Otuer B
YpaBHEHH BUJIA. SJIEKTPOHHOM BUJIE
Jlex. 2.4.BpIunCIUTENbHBIE SKCIIEPUMEHTHI C 10 1 - - Bormpocs! k 3agery
MaTeMaTHYeCKUMHU MOJAETISIMH,
UMUTHPYIOUIMMH OBEICHUE PEaTbHBIX
00BEKTOB, IPOLIECCOB MJIU CUCTEM.
Cp. 2.4.BpIunCIUTENbHBIE SKCIIEPUMEHTHI C 10 3 - - Bormpocs! k 3agery
MaTeMaTHYeCKUMHU MOJAEIISIMH,
UMUTHPYIOUIMMH OBEICHUE PEaTbHBIX
00BEKTOB, IPOLIECCOB MJIU CUCTEM.
Cp. 2.5.IlpeobpazoBanue Jlamnaca. 10 3 - Bonpocsl k 3auety
Cp. 2.7. JluHeliHOe CriaXuBaHWE IO TMISITU 10 3 - - Bomnpocs! k 3auety
TOYKaM.
Ip. 2.8. HenuneiltHoe criaXuBaHUE IO CEMHU 10 1 - - Otuer B
TOYKaM. PIIEKTPOHHOM BHJIE
Monyns 3. [Ipo6nemsr Jlek. 3.1. Ilpo6nemsl morydeHus Ha 9BM 10 1 - - Bormpocs! k 3auery
nosiyueHust Ha OBM CIIy4alHBIX YUCIOBBIX
CIIy4aliHbIX YMCIIOBBIX MOCJIEZI0BATEIBHOCTEN C 3aJaHHBIMU
[1OCJIE0BATEIBHOCTEN] BEPOSITHOCTHBIMH XapaKTEPUCTUKAMH.
C 3aJJaHHBIMU Cp. 3.1. [Tpobnems! moyueHust Ha IBM 10 3 - - Bomnpocs! k 3auety
BEPOSTHOCTHBIMU CITy4ailHBIX YMCIOBBIX
XapaKTepUCTHKAMU MOCJIEZI0BATEIbHOCTEN C 3aJaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTHUKAMH.
Ip. 3.1. Ilpo6nemsl mosrydeHust Ha OBM 10 1 - - Otuer B

CJ'Iy‘-IElfIHLIX YU CJIOBBIX
MMOCJIEIOBATEILHOCTEH C 3aJaHHBIMH
BCPOATHOCTHBIMU XAPAKTCPUCTHKAMMU.

PJICKTPOHHOM BHUJIC




®DopMbI TEKYLIET0

Bun . KOHTPOJIs
Monayasb (pa3aen) | y4eOHOM Ha"MeHOBamfe TeM sarstun Cemectp Obn.em, banabl | UHTEpakTuB, 4.| (HAaMMeHOBaHUeE
(yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTna)

Cp. 3.2. Beluucnenue XxapakTepUCTHK 10 3 - - Bormpocs! k 3auery
CUCTEMBI 110 €€ ONepaTOpHOI
XapaKTEPUCTHKE.

Cp. 3.3. Alroput™msl ¥ METO/1bl T€HEPALIUU 10 3 - - Bormpocs! k 3auery
PaBHOMEPHO paclpeeIeHHbIX
CIIy4aiHbIX YHCEll.

Cp. 3.4.MopenupoBaHue JTOrMUECKUX 10 4 - - Bomnpocsl k 3auety
byHKIHi.

Cp. 3.5. MeTo 1 anropuTM pelieHus: CUCTEM 10 4 - - Bomnpocsr k 3auety
JIMHEWHBIX ypaBHeHUN MeroaoM ['aycca.

ITp. 3.6. Kimaccuyeckuii criekTpaibHbIN 10 1 - - Oruer B
aHaJIU3 U CUHTES. PIEKTPOHHOM BHJIE

ITA 10 0,25

KonTpob 10 3,75

HUroro;) 72




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B nporecce n3ydeHus JUCUUIUIMHBI UCTIONB3YETCS METO] TUCTAHIMOHHOTO O0yUCHHS.

IIpn moaroTroBke K OTBETaM Ha TECTHI 110 TEMaM Kypca U BBIIIOJHEHUIO TUIIOBBIX 3aJaHUN
CTYACHTY HEOOXOAMMO TIIATEILHO U3YYUTh MpEAaraeMylo JIMTepaTypy, HOPMaTHBHBIC PABOBbIC
aKThl, ydeOHBIN MaTepHall.

CTyneHT caMOCTOATENbHO paboTaeT ¢ JONOJHUTEIBHOH M OCHOBHOW JIMTEpaTypoil,
HOPMAaTUBHBIMM aKTaMH, HHTEPHET-pECypcamMH.

IIpy wn3yyeHMM JAMCLMIUIMHBI HEOOXOAMMO HW3Y4YMTh MaTepuaibl TEM, BBIIIOJHUTh
COOTBETCTBYIOLIME TeCThI. [Ipr HEOOXOAMMOCTH 334aTh BONPOCHI IIPEINOIaBaTENo B popyMe.

ITocne n3yueHus Kypca BbIIIOJHUTh UTOTOBBIM TECT.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

[IpakTueckue 3aHATUA TPOBOASATCA B KOMIBIOTEPHBIX ayauTopusax. Kcmonws3yroTcs
WHTEPAKTUBHBIE TEXHOJNOTWUH, WHMOPMAIMOHHBIE TEXHOJIOTMM W TEXHOJIIOTUU Pa3BUTHS
KPUTHUYECKOr0 MBIIUICHUSA. B mpoliecce MpakTUYECKUX 3aHATUI PUMEHSETCS TPOEKTOP, MaTepra
3aHATUN O(opMIIeH B BHJIE Mpe3eHTalul, O1aroaaps yemy 3¢ (GEeKTUBHO OCYIIECTBISIETCS MPOLIecC
nepeaaydr u ycBoenust unpopmanuu. Ha 3aHATHIX MaKCUMaJIbHO aKTUBU3UPYETCSI CAMOCTOSITEIbHAS
pabota cryaeHtoB. OOyd4arommmcs HEOOXOAMMO BBHINOJHUTh HHAWBUIYaIbHBIC 3a/laHuUs,
pa3BUBAIOIINE HABBIKK OynyIIeH npodeccuoHanbHoM nearenbHocTu. [Ipearaercs HalTH peleHre
3aJa4 C TMOMOIIbI0 HHPOPMAIMOHHBIX TEXHONIOTUN. 3afaHus, NpPeayCMOTPEHHbIE B Kypce,
BBIMOJIHSAIOTCS HA KOMIIbIOTEpaX IMpH MOMOIIM MareMaTuueckoro makera MathCad wimu apyrux
SKOHOMETPUYECKUX NaKeToB. CTyIEHThl NPOBEPAIOT, AHAIM3UPYIOT, Pa3BUBAIOT, MPUMEHSIOT
MOJIYYCHHYIO WJIM HaWJEHHYI0 MH(POPMAIMIO, MOIydasi MpoPeCcCHOHAIbHBIE YMEHUSI U HaBbIKU. B
KAaueCTBE MPOMEKYTOUHOI'O KOHTPOJISI MPEAYCMOTPEHBI TECTHI 110 MaTepuagaM TEKYLIEro paszeia
WJIM BCETO Kypca.

st caMocTosTeNbHON Pa0bOTHI MpernoiaBaTereM opraHuszyercs GopyMm MO AUCHIUIIMHE Ha
oOpazoBaTtenbHOM moprane. CaMOKOHTPOJb TMPOBOJUTCS C IMOMOINBIO TECTOBBIX 3aJaHUM Ha
JIOCTYIIHBIX UHTEPHET-pecypcax.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
10 ITK-5 [Tposepsiembie 3aganust NeNe 1-3
Bomnpocs k 3auety Ne 1-25
10 ITK-5 [Tposepsiembie 3ananust NeNe 4-6
Bomnpocs! k 3auety Ne 26-50
10 ITK-5 [Tposepsiembie 3ananust NeNe 7-8
Bonpocsl 3auery Ne 51-75

7.2. TunoBble 3aJaHUs] MU UHbIE MATePUAJIbl, HEO0X0IMMBIe /Il TEKYIEero KOHTPOJIs

7.2.1. KoMIUIEKT IPOBEPSIEMBIX 3aJaHUil
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

3ananue, npoBepsieMmoe Bpy4uHyI0 1: OcHoBbl paboTsl ¢ mporpammoii «MathCADy.

1. Hean 3ansaTus: GopmMupoBaHue HaBHIKOB padoThl B iporpamme «MathCAD».

2. AJITOPUTM BbINOJTHEHHSI MTPAKTHYECKOT0 3aJaHUA:

2. 1. 3yuutsb TeopeTudeckuili Mmarepuail.

2.2. llonyuutsb 3a7aHUeE.

2.3. OdopMHUTH OTYET O MPAKTUUECKOU pabOTe COTIACHO 3aJaHUIO U 3aIUTUTh €€ y MPEIo1aBaTelis.
3. Oxupnaemplii (e) pe3yabTar (bl) - 3anI0J1HeHHE (POPM MPAKTHYECKOT0 3a/1a-HUs: 0hOpMIICHHUE
otueta B Buje (aiina popmara «MathCAD».

3amanue 1.

Beruncnuts:

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

OTO U BCE OCTaJbHBIC 3a/laHUSI CHAOAUTh KOMMEHTAPHUAMHM, UCTIONb3ys KoMaHasl “Text” — Create
Text Region” unu "Text” — "Create Text Paragraph”.

3amanue 2.

1) Onpenenutsb nepeMeHHbIE:

a:=3.4;b:=6.222; c = 0.149; (nmpryeM nepeMEeHHYIO ¢ — I0OATBHO).

2) BbruucnuTh 3Ha4€HUS BBIPAXKECHUS:

3 _
Z:= 2ab + e 'N::es'”c-cos%

,
\/(aZ + ba+C) .C

3) C nomomipto komanasl “Math” — "Numerical Format” — “Displayed Precision” u3aMeHuTh

TOYHOCTh OTOOPAXKEHHUS PE3YJIbTATOB BEIYUCIEHHS ITI00ATBHO.

3amanue 3.

BriBecTr Ha 3KpaH 3HaYCHUE CUCMEMHOU KOHCMAHMbL T W YCTAHOBUTh MaKCUMANIbHBIN opmar eé

OTOOPaXKECHHUS JIOKAILHO.

3amanue 4.
BBITIOTHUTE ClIETYIOIITHE OTepalliy ¢ KOMIUIEKCHBIMH YHCTIaMU .

Z:=-3+2i;|Z| =; Re(Z2) =; Im(Z) = ; arg(Z2) = ; JZ = ;=5 =; 27 =; 71:= 1+2i; 72:= 3+4i;
21472 =;71-722=;271-72=;71/722 =.

3aganue 5.
BrinoaHuTh cienyrome onepamnmu:




. . 0. 12 ctg2x d
i=1.10; Yi=; i+1)=: (x> lg(x+2dx=: [ —2""_dx=: x=2: —X° =:
| 2.1= 110+ { 9(x+2) Jg(sinzx)z dx

d .

—SIN(X) =.
o (x)
3amanmue 6.

Omnpenenuth BekTopsl d, S 1 R yepe3 muckpetHsiid aprymMenT I. OToOpa3uTh rpaguyecku, TaOJIUIHO
sagannbie Gyakiun Ri(di) u Si(di), ncnoas3ys komanay Graphics — Create X-Y — Plot. Uto0Os!

0opopMuUTh rpaduK, HEOOXOAMMO BBITIOTHHUTH CICAYIOIINE KOMaH/IbI.

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

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

1) llenkHyTh MBIIBIO Ha Tpaduke, 4TOObI BbIEIUTH ero, mpu 3ToM MathCAD 3amenut meHro
Graphics ua menro X-Y Plot.

2) Beiopate X-Y Plot — Format (nmosiButcst auanoroBoe okHo "Formatting Currently Selected X-Y
Plot") u ordopmarupoBats rpaduk Tak, 4T0ObI B KaXx10W y3710BOi Touke rpaduka ¢pyukiuu Si(di)
crosin 3uak Buga [ (Traces — Symbol — box), a rpaduk ¢yuakuuu Ri(di) oroOpa3uts B Bujae
rucrorpamMmel (Trace — tupe — bar).

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

3ananue 7.

[Toctpouts nexaptoBsl (X-Y Plot) u nonsipasie (Polar Plot) rpaduku cnexyronmx GyHKIn:

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

J11s1 3TOr0 HEOOXOMMO ONPENEINUTD ¢ KaK JUCKPETHBIN apryMeHT Ha uHTepBaje ot 0 10 27 ¢ marom
7/ 30.

Omnpenenuth mo rpaduky X-Y Plot koopauHaTh! J1000# U3 Touek mepeceueHus rpadukos Y(a) u
P(a), mi1st 3TOr0 HEOOXOAUMO:

1) Beinenuts rpaduk u BeiOpath X-Y Plot — Zoom (mosiButcst AuanoroBoe okHO "X-Y Zoom") ans
YBEIMYEHUS YacTH rpaduKka B 00JIACTH TOUKH ITEPECCUCHNUS;

2) Ha uyeprexe BBLACTUTh MYHKTUPHBIM MPSIMOYTOJBHUKOM OKPECTHOCTh TOYKH IEepeceueHus
rpadukoB Y(a) u P(a), KOTOpyIO HY)KHO YBEITHUYHTb.

3) Haxatp kHONKY Zoom, YTOOBI IEpepUCOBATH TPa(UK.

4) YUtobsl cenaTh 3T0 U300pa’keHue MOCTOSIHHBIM, BBIOpaTh Accept.

5) Beiopath X-Y Plot — Trace (nosiButcs muanoroBoe okuo "X-Y Trace").

6) BHyTpm dyepTexxa HaxaTh KHONKY MBIIIA W TIEPEMECTHTh yKa3aTelb MBIIIA Ha TOYKY, YbH
KOOPJMHATHI HY)KHO YBHJIETb.

7) Beiopats Copy X (wiu Copy Y), Ha cBOOOIHOM ITOJIE TOKyMeHTa HabpaTh Xper = (wiu Yper ;=)
U BBIOpaTh MyHKT MeHIo Edit — Paste.

8) Berumcnuts 3Hauenus Gpyakuuii X(a) u Y(a) npu a:= /2.

3ananue 8.

Hcnone3yst komanay Math — Matrics co3mate Marpuiy Q pasmepom 6[1 Ha 6, 3alOJIHHTH €€
IPOM3BOJILHO U 0TOOpa3uTh rpaduuecku ¢ nomouiso komanasl Graphics — Create Surface Plot.
3ananue 9.

[Toctpouts rpaduk noBepxuoctH (Surface Plot) u kapty nunuii yposus (Contour Plot) mis dyHkimm
JIBYX TTEPEMEHHBIX



X(t,a):=t-cos(x)-sin(a).
1) Onpenenuts dyukuuio X(t, ).
2) Bamath Ha ocsx nepeMeHHbIX t U a mo 41 Touke (i:=0..40, j:=0..40): ans nepemenHoi ti co

3HAYECHHUSAMH, U3MEHSIOMMMUCS OT —5 10 5 ¢ marom 0.25 (ti := -5 + 0.25I), a a1 mepeMeHHOM
aj— ot 0 1o 2z ¢ marom 7/20 (ej := 7/20 j).
3) Onpenenuth Matpuity Mi, j := X(ti, ¢j) 1 0T00pa3uth e€ rpaduueckH.

4) C nomompro koman el Graphics — 3D Plot Format Bei3Bath auanorooe okuo "3D Plot Format"
U U3MEHUTH:

— xapakrepuctuku npocmotpa (View — Rotation — Tilt),

—uBera u auHuU noBepxHocTH (Color&Lines — Shading),

— napameTpsl ocelt (Axes),

— BUJ 3arosioBka rpaduka (Title).

3ananue 10.

Hcnonp3ys nepemennytro FRAME u komanay Animation — Create, co3/1aTh aHUMAIIHOHHBIE KITUITBI
C TIOMOIIIBIO JIAHHBIX PUBEJICHHBIX B TAOJIHIIC:

BapuanTsl 3amanus 10

No [TepemenHbIe OyHKINH FRAME Tun rpaduka
BapuaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 go|momsapusiii (Polar
20 Plot)
2 i:=0.FRAME+1 gi:= 0,5"i-cos(i) or 0 10| TpexmepHBbIii
hi:= isin(i) 50 TOYCUHBIN TpaduK
ki:= 2i (3D Scatter Plot)
TPaHUIIBI HA OCSIX
Min Max
x-50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x*+y*+FRAME) or 0 gol|rpadux
j:=0..20 Xi:=—1,5+0,15i 50 TIOBEPXHOCTH
yj:=-1,5+0,15j (Surface Plot)
4 r.= FRAME, Xmn:= (R+r{J cos(Vn)) ‘cos(Wm)[[or O mo|rpapuk
R:=6 Ymn:=(R+rcos(vn)) sin(wm) 11 napaMeTpHUIECKOM
m :=0..20 Zmn:= 1 Sin(vn) TIOBEPXHOCTH
n:=0.20 (Surface Plot)
(rpaHMIIBI HA BCEX
OCSIX YCTaHOBHTH
or—11 o 11)
5 r.= FRAME, Xmn:=(R+r] cos(vn)) L[] or 0 go|rpaduk
R:=6 cOS(Wm) 11 napaMeTpHuecKou
m :=0..20 Ymn:=(R+r[ cos(vn)) ) sin(wm) MOBEPXHOCTHU
n:=0.20 Zmn:= rlJ sin(vn) (Surface Plot)
(TpaHUIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 o 11)

4. Kputepuu olleHKH:



- OICHKA <«3ayTeHO» BBICTABISECTCA CTYIEHTY, €CIU NpPaBWIbHO O(OpMIeHb (OpPMBI 10
IIPAKTUYECKOMY 3a/1aHUIO.
- OIICHKA «HE 3a4TE€HO» HEMPAaBUILHO 0(hopMIIeHBI (POPMBI IO MPAKTHYECKOMY 33JaHHIO.

3ananue, npoBepsieMoe BPY4HYI0 2: PereHre ypaBHEHU.

1. Heaw 3anstus: PopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».

2. AJITOPUTM BBITIOJIHEHUS PAKTHYECKOT0 3a/IaHNS:

2. 1. U3yunTh TEOpETUYECKUN MaTepUall.

2.2. Ilonyuuts 3aaHue.

2.3. OdopMHTB OTYET O MIPAKTUYECKON pabOTE COTIIACHO 3aJaHUIO U 3AIUTHTD €€ y MPEIo1aBaTelIs.
3. Oxunaemblii (e) pe3yabTar (bl) - 3anI0JIHeHHE (POPM MPAKTHYECKOT0 3a1a-HHUsl: 0OpMIICHHUE
otuera B Buje (aitia popmara «MathCADy.

3ananue 1.

1) IToctpouts rpaduk dyHkiwu f(X) 1 IPUOIM3UTETEHO ONPEACTUT OJNH U3 KOPHEH ypaBHCHUS.
2) Pemmuts ypasuenwue f(X)= 0 ¢ Tounoctsio £ = 104 :

— C MOMOIIIBI0 BCTpoeHHOM Ppynkuuu Mathcad root;

— meToioM HeroToHa (KacaTenbHbIX ), UCTIONB3Ys GyHKIHO until;

— METOIOM UTepalui, uCrob3ys GpyHkiuio until.

3) OnpenenuTh YMUCII0 UTEPALIUi B KOKIOM METOJIE, ¢ TOMOIIbI0 (yHKIuu last.

BapuanTsl 3a1anus 1

No ) No )
BapHaHTa BapHUaHTa
1| 3sin+/x +0,35x — 3,8x; 9 JeX—e*-2
x e[2;3] x e [0:1]
2 x— 1 _ 10 JV1-x —tgx;
3+sin3,6x’ x € [0:1]
x 0]
3 arccosx —+/1—0,3x°; L [2x? +12 - cosx -1
x e[01] x [0:1]
4 J1-0,4x* —arcsinx; 12 co{gj—ZsinG}LE;
x [0:1] X X)X
xe[12]
5 3x—14+e* —e7%; 13 101 —x-Inx;
x e [1;3] xe[1;2]
6 0,25x% + x—2; 14 1-x+sinXx—In(1+ x);
Xe [0;2] X e [0;2]
7 _x2 15 el _y3 _y
arccos————, ’
1+ %2 —X x e [071]
xe[2;3]
8 3x—4Inx-5; xe[2;4]
3ananue 2.

Jnis momHOMa g(X) BBITIOJIHHUTE CIIEAYIOIINAE ICHCTBHS:



1) C nomomipto komanasl Symbolic — Polynomial Coefficients coznars BekTop V, comeprkamuit
KO3 PHUITUEHTHI TOTMHOMA.
2) Pemuth ypaBuenue g(X) = 0 ¢ momoiisio ¢pyHkimu Polyroots.

3) Pemute ypaBHEHHE CUMBOJIBHO, HCIIONIB3Ys KOMaHy Symbolic — Solve for Variable.
4) pa3noXuTh Ha MHOXKHTENH, HCTIONB3yst Symbolic — Factor Expression.
BapuanTs! 3aianus 2

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

1 =233+ x2—12x + 20 9 x*+ x3— 17x%>— 45x — 100
2 x4+ 6x° + x°— 4x — 60 10 x*— 5x3+ x?— 15X + 50
3 x4 — 14x%— 40x — 75 11 x4 — 4x3— 2x%°— 20X + 25
4 X*—x3+ x°— 11x + 10 12 x4+ 5x3+ 7x% + 7x — 20
5 x4 — x3—29x°— 71x 13 x*— 7x3+ 7x?— 5x + 100
6 x4+ 73+ 9%+ 13x — 30 14 x* + 10x3 +36x° +70x+ 75
7 x*+ 3x3— 23x%— 55x — 150 15 x*+ 9x3 + 31x? + 59x+ 60
8 x*— 6x3+ 4x% + 10x + 75

3amanue 3.

Pemmth cuctemMy JIMHEHHBIX ypaBHCHUN:
1) ucnonb3ys pyukuuu Find,;
2) MaTpUYHBIM CIIOCOOOM, HCIIOJB3Ys QyHKIHIO ISolve.

Bapuants! 3ananus 3

BapHaHT Cucrema JIMHEHHBIX BapuaHT Cucrema JIMHEHHBIX
ypaBHEHUH YpaBHEHUU

1 + X2+ 2X3 + 3X4 = 8; 9 r1+ Xo—5X3 + X4 =-4;
.+ 3X3 = 6; —3X2— 6x4 =7,

— X2+ 3xa = 4; L 2-X3+ 2% = 2;
+ 2X2 — X3+ 2Xa = 4, X1 + 4X2 — TX3 + 6X4 = 2.

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

3 71+ 10X2 — 7X3 —Xa4 = 23; 11 7+ — 8X2 — 3x3 —2x4 =18
1—X3— 5x4 = 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; 9 — BX3 + x4 = —63;
1—2X2—2x3—Xa =T; 4 11— 3% +6x3 —5%4 =146;
—12%2 + 2X3 — X4 = 17. 1 — X2 + 6X3— X4 = 80.

\, \

5 r— 2X2 + 6X3 + Xq4 = 88; 13 71— 3X3 — 2Xa = -16;
1+ 2X3 — 3x4 = 88; 1 —X2 +13x3 +4x4 = 213;
1—3X2 + 7x3+ 2X4 = 181; L1+Xo+ 203+ Xa=72;

3X1 — 7X2 + Bxz + 2x4 = 99. — 12x3 — 5x4 = 1509.
\ \

6 F— 2Xo — 8Xqa = —7; 14 1+ X2 — 7x3—2X4 = 5;
+ 4xo — 7x3 + 6x4 = -8; 1+ 4X2 + 5x3 + 8x4 =60;
+ X2 — Sx3 + X4 = -10; <1+ 2% + 2x3 + X4 = 27;
1= X2+ 2% =17. 1—2X3— X4 = 1.

\ \




7 1+ 2X2 + 6x3 + X4 = 15;
2+ 2X3 + x4 = 18;

< 1—3xX2 +x3—5x4 = 37;
1—5Xx2 + x3— x4 = 30.
\,

15

1—9X2 + 5x3+X4 =124 ;
2 — 5x3—x4 =-b4,

1—5X2 + 2x3 + 4x4 =83;
1— 92 + x3 + 6X4 = 45.

1+ X2 — 3x3—x4 =-15;
<L 1+ 4x3— x4 = 194;

— X2 — 2x3 — 3xq4 = -19.
\,

8 71— 5X2 + X3 + 5x4 = 165;

3amannue 4.

1) IIpeoOpa3oBaTh HeNUHEHHBIC YpaBHEHHUS CUCTEMBI K By f1(X) =

y u f2(y)= x.

2) IlocTpouTs ux rpadMKu U ONPEAEIUTh HayaJIbHOE IPUOIINKEHNE PEIICHUS.
3) Pemnth cucteMy HeJIMHEHHBIX YpaBHEHUH, UCTIONb3ys GyHKIMo Minerr.

Bapuants! 3ananus 4

BapuaHT Cucrema HeTMHEHHBIX BapuaHT Cucrema HeJIMHENHBIX
ypaBHEHUH YpaBHEHUN

1 X + 2y =2, 9 (y +x=-04,
{'S(Y—l)*'XZO,?; {—Cos(x+1):

2 (x+0,5)-y=1, 10 (X +2)-y=15;
{ts(y 2) +x=0; {ns(y 2) +x=0,5;

3 ISX +y =1,5; 11 IS(x +0, 5) y 2;
{ Sin(y —0,5) = 1; {1y 2X =

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

5 x-1)=13- y 13 IsS(x +0,5) +y= 1
{ Sin(y +1) = {1(y+05) x=1

6 ts(x+05)+y 1; 14 -2y =1;
{1y 2X = {'s(y +0,5)-x=

7 sink+1) +y=0,8; 15 Sin(x - 0,5) = 1;
{1(y 1) +x=1,3; {'sy+x—15

8 X—2y=1;
{1(y -1)+x=1.3;

3amanue 5.

CUMBOJIBHO PELIUTh CUCTEMBI YPABHEHHIA:

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

4. KpuTepuu OLeHKH:




- OICHKA <«3ayTCHO» BBICTABISECTCA CTYIEHTY, €CIM MpPaBUIbHO OQOpMIIECHBI (HOPMBI IO
IIPAKTUYECKOMY 3a/1aHUIO.
- OIICHKA «HE 3a4TE€HO» HEMPAaBUILHO 0(hopMIIeHBI (POPMBI IO MPAKTHYECKOMY 33JaHHIO.

3ananue, npoBepsieMoe BPY4HYyI0 3: MHTEpHOISIMA U IpEICKa3aHue.

1. Heaw 3anstus: PopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».

2. AJITOPUTM BBITIOJIHEHUS PAKTHYECKOT0 3a/IaHNS:

2. 1. U3yunTh TEOpETUYECKUN MaTepUall.

2.2. Ilonyuuts 3aaHue.

2.3. OpopMHUTH OTHYET O MPAKTUUECKON pabOTe COTIACHO 3aJaHHIO U 3aIUTUTH €€ y MpernogaBaTes.
3. Oxunaemblii (e) pe3yabTar (bl) - 3anI0JIHeHHE (POPM MPAKTHYECKOT0 3a1a-HHUs: 0hOpMIICHHUE
otuera B Buje (aitia popmara «MathCADy.

3ananue 1.
Bbruuciute 3HaueHus 3amanHod ¢yHkuuu yi = f(Xi)) B y3max uuTepnomsimm xi =a + hi, rme
b-a
h= Q, i=0,1,..., 10, na orpeske [a, b].
10
BapuanTs! 3aganmii 1...7
No f(x) [a; b] Ne f(x) [a; b]
BapHaHTa BapHaHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2x [1; 5]
10-In—
_ 1+ X
3 esinx [0; 5] 11 Sinx?-e ®2) [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
0,5+ x2
5 gle+SinX) [2: 5] 13 Cos(x + e*°) [3; 6]
6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
L+e™)
7 Sin(x + e5™) [0; 3] 15 eC%.Cosx? [0; 2]
8 ef(x+1/x) [1; 3]
3aanue 2.

[To BeryrcneHHOM Tabnuie (Xi, Yi) MPOBECTH MapaboIMUECKyI0 HHTEPIOIALHUIO.

1) Anst HaxoxaeHust K0dPhUIUEeHTOB UCKOMOTO TosinHOMA (3.1) HE0OXOUMO COCTAaBUTh CUCTEMY
JUHENHHBIX anredpanyeckux ypaBHeHui (3.3).

2) CucreMy ypaBHEHHUH PELINTh MATPUYHO C MCIOJIb30BaHueM (yHkimu Isolve.

3) IToctpouTs rpaduk HHTEPIOISIIUOHHOTO MHOTOWICHA H OTMETHTh HA HEM Y3JIOBbIC TOUKH (Xi, Yi).
3amanue 3.

1) Anst BeIuMCIIeHHON TabauuHON (PyHKIIMHM COCTaBUTH (POPMYITY HHTEPHOISAILMOHHOIO MHOTOUJIEHA
Jlarpan:ka, MCHIOJIB3Ysl ONEPaTOPbl CYMMUPOBAHUSI U IEPEMHOKEHHUS 110 TUCKPETHOMY apryMEeHTY, a
Taroke QyHkumio if.

2) IMoctpouts rpad)iKk HHTEPIOISAIUOHHOIO MHOTOYJICHA U OTMETUTD HA HEM Y3JI0BbIE TOUKH (Xi, Yi).
3ananue 4.

1) IlpoBecT UWHTEpHOIMPOBAHHE 3aJaHHOM (YHKIMHM C TIOMOUIbI0 TIEPBOH M  BTOPOIl
UHTEPHOIMOHHBIX (opMyn HeloToHa.

2) IlocTpouTh rpauKu MHTEPIOISILIMOHHBIX MHOTOYJIEHOB M OTMETUTh Ha HEM Y3JI0BbI€ TOUKH (Xi,
yi)-

3ajanue 5.

1) IlpoBectTn mWHEWHYIO WHTEPHOJANMIO 3aJaHHOW (YHKIIMM C TIOMOIIBIO BCTPOCHHOMN
UHTEpHOJSIMOHHON QyHKIHH linterp.



2) [Toctpouts rpaduk ¢pyHkwm linterp u oTMETUTH Ha HEM y3JIOBBIE TOYKH (Xi, Vi).

3amanue 6.

1) IIpoBecTu CrIaifH-UHTEPIIONSIINIO C TIOMOIIbIO GYHKIWMI Ispline, pspline, cspline u interp.

2) IToctpouts rpaduk GyHKIHU INtErP 1 OTMETHTH Ha HEM Y3JI0BBIE TOYKH (Xi, Vi).

3ananue 7.

1) Beruricauth 3HaYeHus 3aganHoi Gyukiuu yi = f(X;) B Toukax xj =a + /10, rme, 1 =0, 1, ..., 10(b -
a), Ha otpeske [a, b].

2) C ucnosib3oBanueM ¢ynkiuu predict BbIMOTHUTH MpeacKa3zaHue (IKCTPAMOIISAIHIO) MOTyISHHOTO
BEKTOpa JIaHHBIX Yi B mocieAyommx 10 Toukax 1o mocjaeAHuM 7 3Ha4CHUSIM (DYHKITUH.

3) OtobOpa3uth rpaduyecku HMEIOLIMECsS NaHHbIE, TpeACKa3aHHbIE IaHHbIC W WCTUHHBIA BH]

byukuuu f(x).

4. Kpurepuu oneHku:

- OLEHKAa <«3ayTeHO» BBICTABIAETCA CTYIEHTY, €CIU NpaBWIbHO O(OpMIeHbl (GOpMBI 110
IPAKTUYECKOMY 3a/1aHUIO.

- OLICHKA «HE 3a4TE€HO» HEMPABUILHO 0(hopMIIeHbI (POPMBI 10 MPAKTUYECKOMY 33JaHUIO.

3aganue, mpoBepsieMoe BpyuHyww 4: Maremaruueckas ~— o0paboTka  pe3yNbTaToOB
OKCIIEPUMEHTAIBHBIX JaHHBIX.

1. eaw 3anstus: PopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».

2. AIropuT™M BbINOJIHEHUS MPAKTHYECKOT0 3a/IaHUA:

2. 1. U3yunTh TEOpETUUECKUN MaTepural.

2.2. Tlonyuuts 3a1aHue.

2.3. OpopMHUTH OTHYET O MPAKTUUECKON pabOTe COTIACHO 3aJaHHIO U 3aIIUTUTH €€ y MpernogaBaTes.
3. O:xxugaemblii (e) pe3yabTart (bl) - 3anoJiHeHHe GOPM NPAKTHYECKOI0 3a/1a-HUs: OQOpPMIICHHE
otueTa B Buae (aiina popmara «MathCAD».

3amanue 1.
CoznaiiTe Ta0nHIly SKCTIEPUMEHTAIBHBIX JTaHHBIX:

xiza+hi,i=0,1,...,10, h=

, Ha oTpe3ke [a, b].

Bapuantsl 3ananus 1

Ne Yi [a; b]
BapHUaHTa

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

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

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

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

5 1,55; 1,97, 1,29; 0,94; 0,88; 0,09; 0,02; 0,84; 0,81; 0,09; 0,15 [1; 4]

6 3,24;1,72; 1,95; 2,77; 2,47, 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]

7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16; 2,51; 2,10; 1,77; 2,28; 1,70 [-1; 2]

8 1,77;0,92; 2,21; 1,50; 3,21; 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]

9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]

10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24; 3,08; 3,00; 4,70 [0; 5]

11 2,95; 3,38; 2,71; 2,37; 2,29; 2,75; 2,76; 2,74; 2,57; 2,40; 2,99 [1; 5]

12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]

13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]

14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]

15 2,35; 2,16; 2,39; 2,39; 2,18; 2,09; 2,44; 2,56; 3,35; 3,22; 2,65 [-3; 4]
3ananue 2.

1) AnmpokcMMHpOBaTh MHOTOWIEHAMHU 2-0i U 6-0i CTENEeHU N0 METOAY HauMEHbIINX KBaJIpaToB
(byHKLUIO, 331aHHYI0 TaOJIUIIeH 3HAYEHUH X U Vi U CPaBHUTH KaUYeCTBO MPUOIMKEHHH.



2) [Toctpoutk rpadku MHOTOUJICHOB M OTMETUTH Y3JIOBBIE TOUKH (Xi, Yi).

3ajanue 3.

1) Jlns npuBelCHHBIX B TaOJUIC SKCICPUMEHTAJIbHBIX TAHHBIX (Xi, Vi) ONPENCIUTh HapameTpsbl
JMHEHHOW PErpecCHHt C MCIIOJIb30BaHKEM BCTpoeHHBIX GyHKIMi Mathcad slope u intercept.

2) Otobpa3uTh rpaduIecKl COBOKYITHOCTh TOUYEK BEKTOPOB Xi M Yi U Pe3yJabTaThl IPOBEICHHON
JIMHEWHOM perpeccuu.

3ananue 4.

1) AnnpokcuMUpoBaTh JaHHBIE U3 BEKTOPOB X U Vi !

— MOJIMHOMOM 4-0ii CTeTieH: Npyu oMol GyHKuuii regress u interp;

— HabopaMu MOJIMHOMOB BTOPOTO MOPsKa ¢ MOMOIILI0 (yHKIUi 10ess u interp (mpu span paBHOM
0,5u2,5).

2) OToOpa3uTte rpaguuecku pe3yabTaThl alIPOKCUMALIUH.

3ajanue 3.

1) AnmpokCHMMHPOBATH ASKCIIEPUMEHTAJIbHBIC [aHHBIE W3 TAOJMWIl 3HAYEHUU Xi M Yi JTUHEHHOU
KOMOMHAauen QyHKInI:

f(x) = ay f1(x) + a2 f2(x) + asz fa(x).

2) Koadduumentsr BekTopa a HailTH ¢ nomolnsio Gpyakuuu linfit.

3) OtoOpa3uth rpaduvecku COBOKYIHOCTh TOYEK BEKTOPOB Xi U Yj U PE3ylbTaThl MPOBEACHHOMN
JUHEWHOMN perpeccuu oOIIEeTro BU/IA.

BapuanTte! 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 esmx x
1+ x*
4 arctg x InInx Sin x
5 e—x 2 1 e
X
6 1+ X Cos x
ol Cos—
2+ x 0
7 1 2 /1+ %2 Cos x
1+e*
8 X 2 —Cos x
Cos— Sin—
9 1 arctg~/x Sin 3x
1+¢*
10 In(x + 5) 1+ x Sin x
11 1 1+ X 1
X x°
12 Cos x 1 1
1+ X + X° 1+ X
13 e Cos 4x —e?




14 m e Sin?(3x)

15
% Cos X Cos X
1+ X+ X 10 10
3amanmue 6.

1) AnmpoKCUMHUPOBATH SKCIIEPUMEHTAIILHBIC JAaHHBIC U3 TAOIUI] 3HAYCHUH Xi U Vi QYHKIHEH BH/IA:
U +U,x+U,-x2
£ (x) = eUorUxiUax’

2) ITapameTtpsl BekTOpa U HalWTH ¢ oMol Gyakiuu genfit.

3) OToOpa3uth rpaduvecku COBOKYITHOCTh TOYEK BEKTOPOB Xj U Yi U PE3YJIbTATHl MPOBEIACHHON
HEJIMHEHHOM perpeccuu 00IIero Buia.

3ananue 7.

1) BBIMONMHUTE Criia)kMBaHUE SKCIEPUMEHTAIBHOW (PYHKIINH, 3alaHHON TabIuIel 3HaYeHUH Xi U Yi,
¢ moMoIIbio BCTpoeHHbIX (yHkimii Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl Criia)kuBaHus 0TOOPA3UTh rPapUUECKH.

4. Kpurepuu onenku:

- OLEHKA <«3ayTeHO» BBICTABISACTCS CTYIEHTY, €CIM IpPaBUIbHO OQOopMIIeHBl (HOPMBI 10
IPAKTUYECKOMY 3a/1aHUIO.

- OLICHKA «HE 3a4TE€HO» HENPABUILHO 0(hopMIIeHbI (POPMBI 10 MIPAKTUYECKOMY 33JaHUIO.

3aganue, npoBepsieMoe Bpy4HYI0 5: UncnenHoe uHTerpupoBanue u quddepeHnnpoBaHue.

1. Hean 3ansaTus: @opmMupoBaHue HaBHIKOB paboThI B iporpamme «MathCAD».

2. AJITOPUTM BbINOJTHEHHSI TPAKTHYECKOT0 3aJaHU:

2. 1. 3yuuts TeopeTudeckuili Mmarepuail.

2.2. llonyuuts 3a7aHueE.

2.3. OdopMHUTH OTUYET O MPAKTUUECKON pabOoTe COTIACHO 3aJaHUIO U 3aIUTUTh €€ y MIPETo/1aBaTelis.
3. O:xxugaemblii (e) pe3yJabTar (bl) - 3an0JHeHHe GOPM NPAKTHYECKOI0 3a1a-HUs: 0QPOpMIICHHE
otueta B BUje (aiina popmara «MathCAD».

3amanue 1.

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

h= b-a Ha oTpeske [a, b].
Bapuantsl 3ananus 1
Ne f(x) [a; b] [c; d]
BApUAHTa
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
x219(+2) [0; 0,4] [1,5; 1,6]
y 2arctg(x/3) [0,8; 1,6] [1;1,1]
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)-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 fire” [0,4; 1,2] [0,5; 0,6]

3amanmue 2.
b

Beryncnuts UHTETpan: J. f(x)dx:
a
1) ¢ mOMOI1IbI0 BCTPOEHHOT'O OllepaTopa UHTEPUPOBAHNUS;
2) o popmyse npsSIMOYTOJIbHUKOB;
3) o hopmyne Cumncona;
4) c MOMOIIBIO BCTPOCHHOTO OIEepaTopa MHTErPUPOBAHMS U MHTEPHOJIALUEH TabauuHOW (QyHKINUN
KyOnueckuM crutaitnoM (pynkuuu cspline u interp);
5) MeTo/10M HeolpeIesIeHHbIX KO GUIIMEHTOB Ul YUCICHHOTO HHTETPUPOBAHUSI.

3amanue 3.
b

BEHIYHCTUTE HHTETpa _[ f (X)dX meTomom Monte-Kapito. Jlyist T0ro He06X0IMMO:
a
1) onpenenuTh AMAA30H CIydYaiHbIX yncen, Hanpumep j = 0...1000;
2) ompenenuTh ¢ OMOIIBI0 QYHKIMK Md paBHOMEPHO pactpeieiIeHHYIO CIy4YailHyI0 BEIUYHUHY 7]
Ha OTpe3Ke HHTErpupoBanus [a, bl;
3) coznate Bextop Fj = f(7;);
4) ¢ nomouIbio GyHKIIMM MEean BEIYUCIUTD HHTETPal.
3aganue 4.
Haiitu mepBooOpa3Hyro aHaIuTHYSCKH 3afaHHoi GyHkuuu f(X), ucnone3ys komanay Symbolic —
Integrate on Variable.
3ajaHue 3.
BerunciuTh 3HaYCHUS IEPBO U BTOPOU Mpon3BoIHbIX GyHKIH f(X) B Touke X = c:
1) c momo1kto oneparopoB nudpepenupoBanus Mathcad;
2) METO/IOM HeompeIeIeHHbIX K0I(DGHUIIMEHTOB [T YUCICHHOTO AU (epeHIInpOBaHNS.
3) Ompenenuts ¢ynkuuto f(X) Tabnawuno, BeuMCAMB 3HaueHHs yi = f(Xi)) B Toukax xi =c + ki,
i=0,1,..,10,h=0,01 ua orpeske [c, d].
3ananue 6.
OmnpenenuTh CUMBOJBHOE 3HAYCHHE IMEPBOW M BTOPOM Mpom3BoiaHBIX f(X), MCIONB3ys KOMaHTy
Symbolic — Differentiate on Variable.

4. Kpurepuu oueHkm:

- OIICHKAa «3a4TCHO» BBICTABISIETCS CTYACHTY, €CJIH TPaBUILHO OGOPMIICHBI (OPMBI TI0
MPaKTUYECKOMY 3aJIaHUIO.

- OIICHKA «HE 3aYTEHO» HEMPaBWIHHO 0POopMIIEHBI (POPMBI TIO TPAKTUIECKOMY 3a/IaHUIO.



3ananue, npoBepsieMoe BPY4HYI0 6: Perenrie 00bIKHOBEHHBIX U] PepeHIINaATbHBIX YPABHEHUN.
1. Heaw 3anstus: PopmupoBanre HaBBIKOB paboThl B mporpamme «MathCAD».

2. AJITOPUTM BBITIOJIHEHUS IPAKTHYECKOT0 3a/IaHNS:

2. 1. U3yunTh TEOPETUYECKUN MaTepUall.

2.2. Ilonyuuts 3aaHue.

2.3. OpopMHUTH OTHYET O MPAKTUUECKON pabOTe COTIACHO 3aJaHHIO U 3aIUTUTh €€ y MpernojaBaTeis.
3. Oxunaemblii (e) pe3yabTar (bl) - 3anI0JIHeHHE (POPM MPAKTHYECKOT0 3a1a-HHUsl: 0(hOpMIICHHUE
otuera B Buje (aitia popmara «MathCADy.

3amanue 1.
Pemuts 3anauy Kommu: ? = f(X,Y), y(0) =1, c marom h = 0,1 na orpeske [0; 1]:
X

— METOJIOM Jitnepa;

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

— ucnonb3ys pynkuumto rkfixed.

Bapuantsl 3a1anus 1

Ne f(x, y) Ne f(x, y) Ne f(x, y)
BapHUaHTa BapuaHTa BapHUaHTa
1 X+y 6 2y — Cos2x 11 2y + 3¢
2 2% + 2y 7 y—e%+2 12 Y x
~—e
2
3 e* -3y 8 3y—2-Sinx 13 Cosx
3
4 y —Sin x 9 e -y 14 y—4x+5
5 10 2:Sinx +y 15
Y _x 2x— Y g
3 3
3ananue 2.

[Toctpouth rpaduku pemeHui, MoIy4eHHbIX Meroaamu Oiinepa, Pynre-Kyrra, Amamca u ¢
nomoiisio pyukimu rkfixed. Beraucnute B Touke X = 1 OTHOCHUTENBHYIO OTPEIIHOCTD IS KAXKI0TO
MeTo/a.

3ajnanue 3.

Haiitu ananutnueckoe (trounoe) pemenre OJY u3 3aganus 1 ¢ nomouiso npeodpaszosanuii Jlamnaca
(xomanae Symbolic — Transforms — Laplace Transform u Inverse Laplace Transform).

3ananue 4.

Pemmts 3agauy Komm miisa cucremsr O/1Y nipu 3a1aHHBIX HadalbHBIX yCIOBUAX Ha oTpeske [0; 2] ¢
mrarom h = 0,2. Pemrats ¢ momornpsto Gyuakiuu rkfixed. IToctpouts rpaduku yrkimit u(t) u v(t).
BapuanTsl 3ananus 4

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

T=Jy— u; 1,5 1,5 1 1

T=5v; 1 1,5 0 2
v

2 ’=_v+ 3u; -1 1 -15 3
{’ =y—2U.




5 =v+ u+tt 0,5 15 -1 2
{’ =v+2u—t
6 =2v+ outi, 0,5 2 1 2
{’ = 4.
7 T=ov 5 5 -1 1
{’ =5v—1Tu
8 =y-5u; 1,5 1 3 1
{’ =2v+u+tt
9 =05+, 2 0 -1 1
{’ =4-u+t
10 T=ov -1 2 -15 0
{’ =v+ 3u
11 T=y—u-t; 15 15 -1 -1
{’ =2v+u
12 T=5v+t -1 1,5 0 -2
{’ =3v+tu
13 "=v+tu -0,5 1 -1 2
{’ =v+u—t
14 T=2v-u; 0 -2 0 2
{’ =4y +t
15 T=y -2t 3 3 -1 1
{’ =v+3u
3ajanue 3.
Ha otpeske [a; b] ¢ ucnons3oBanuem ¢yukimii load, score u sbval mpeo6pa3zoBats kpaeByro 3a1auy:
2
% =f(x, y, y), npu rpannunbix ycinoBusx Y(a) = A4, y(b) = B k 3amaue Ko u HaliTH perieHue

3aganroro O/1Y B 10 mpoMexxyTOYHBIX TOYKaX ¢ momoribko ynkiwn rkfixed.

Bapuantel 3ananus 5

Ne f(x, v, v) ['paHuyHBIC YCIOBUS
BapuaHTa a b y(a) y(b)
1 e’y + cos x 1 2 0 0
2 ysinx+e ™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 x3y + COS X 0 1 1 0
5 X+ey 2 4 1 0,14
1-X
6 X2y 1 1 3 0 0,17
1+ X
7 y COS X + COS 2X 1 2 0 0
8 (2 +x)y + arctg x 0 3 0 0,22
9 (5-x)y+x 2 4 0 -1,2
10 eXy+2e™ 0 1,5 2,4 0
11 ey oy -3 -2 3 0
X
12 1 1 2 3 0 0
O+ y+ 5
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

4. Kpurepuu oneHku:

- OLEHKA <«3ayTeHO» BBICTABIACTCS CTYAEHTY, €CIM MPaBUIbHO O(GOpMIIEHBI (OPMBI 110
[IPAKTUYECKOMY 3a/1aHUIO.

- OLIEHKA «HE 3a4TE€HO» HENPABUIBHO 0(hopMIIeHbI (POPMBI 10 MTPAKTUYECKOMY 3aJaHUIO.

3ananue, nmpoBepsieMoe BpPYy4HYK 7: Pemenune muddepeHnaabHbIX ypaBHEHHUNW B YaCTHBIX
IIPOU3BO/IHBIX.

1. Heaw 3anstus: PopmupoBanre HaBBIKOB paboThl B mporpamme «MathCADy.

2. AITOPUTM BBINOJIHEHUS IPAKTHYECKOI0 3a/IaHNS:

2. 1. U3yunth TEOpETUUYECKUN MaTepural.

2.2. Tlonyuuts 3a1aHue.

2.3. OpopMHUTH OTHYET O MPAKTUIECKON pabOTe COTIACHO 3aJaHHIO U 3aIIUTUTH €€ y MPerogaBaTes.
3. O:xxugaemblii (e) pe3yabTart (bl) - 3ano/iHeHHe GOPM NPAKTHYECKOT0 3a/1a-HUs: 0OOpPMIICHHE
otueta B Buae (aiina popmara «MathCAD».

3aganue 1.
BapuanTs! 3ananus |
No f(x) a b c
BapHaHTa
1 J4 1 0,1
2 b 2 0,1
3 | 4 0,2
4 | 6 03
5 | 8 04
|
|
0 5 X
6 X(x?—1)
7 sin (mx?)
8 Sin(mx) cos x
9 x-sin2(x —1)
10 4x3-(x— 1)
11 J4 1 0,1 0,2
12 a 3 0,2 0,4
13 L 5 0,4 0,6
14 | | 7 0,6 0,8
15 : : 9 0,8 0,9
| |
0 | I
b X
Pemmts 3aaavy o KoiIe0aHnu CTPYHBI CI[I/IHI/I‘-IHOI\/Il JJIMHBI C 3aKPCIUICHHBIMU KOHIIAMMU:
ou  , d%
—=a’— ,a=1
ot? Ox?

C Ha4YaJIbHBIMHA YCJIOBHUAMMU:

u(x, 0) = f(x),



a—u(x,O):O,0§x§1;
ot

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

Jlnst pereHust 3a1a4u mocTpouTh ceTky u3 11 y3mo0B mo X (1 =0, 1, ... 10) u nmpoBecTH BBIYUCICHUS
st 16 cnoésno t (j =0, 1, ... 16). BeruricieHust BBIMOIHUATS ¢ 1iaroM h o x, paBHbimM 0.1 U marom ¢
o t, paBHbIM 0,05. OT0Opa3uTh rpaduuecku pemeHue 3agaun Ha 0-m, 5-m, 10-m u 16-M BpeMeHHBIX
CIOSIX.

3amanme 2.
Haiitu pemenue U(x, t) 11s ypaBHEHHS TEIUIONPOBOIHOCTH C TIOCTOSHHBIMU KO3 (D duitneHramus:
2
ou o°u
—= a—2 ,a=1;
ot OX

C HAYaJIbHBIMU YCIIOBUSIMHU:
u(x,0) =1f(x),0<x<1;

Y TPAaHUYHBIMU YCIIOBUSMH:

u(0,t) =a,

u(l, t)y=>n.

Jlnst pereHust 3a1a4n mocTpouTh ceTky u3 11 y3mo0B mo X (i =0, 1, ... 10) u nmpoBecTH BBIYUCICHUS
st 12 cnoés o t (j =0, 1, ... 12). BeruriciieHust BBIMOIHUATS ¢ 1raroM h o x, paBHbiM 0,1 U marom ¢
o t, paBubiM 0,005. OToOpa3uTh rpadudecku perienue 3anadu Ha 0-om, 4-om, 8-om u 12-om crosix
U TMOCTPOUTHh MHTETPAIbHYIO TTOBEPXHOCTh PACIIPEACIICHUS] TEMIIEPATYphl B CTEPKHE C MOMOIIBIO
koMaH bl Graphics — Create Surface Plot.

Bapuantsl 3ananus 2

Ne f(x) a b Ne f(x) a b
BapHUaHTa BapHaHTa
1 X(x—1) 0 0 9 (X2 +0,5)-cos(2x x) 05 | 15
2 X3+ x2-x 0 1 10 Sin(7m 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 In0,5 + x)-(x — 1) 0,7 0
5 x-sin(27 x) 0 —0,3 13 x-sin(4(x—1)) —x 0 -1
6 (X — 1)-sin®x 0 0 14 x-cos(2mx) 0 1
7 4x%(x — 1) 0 0,5 15 x-e X(x* - 2) 0 | 04
8 10x3(x — 1) 0 0,5
3ananue 3.

Haiitn cranmonapHoe pacnpeneieHne TeMIeparypsl B KBaJpPaTHOM IUIACTUHE CO CTOPOHOM 1,
onuceiBaeMoe ypaBHeHueM Jlamaca:

o°u  o°u

o +%5=0;

oxX° oy

C KpacBbIMHU yCIIOBUSMH BUAA:

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

ud,y) =fay), O<y<1),

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

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

Pemate 3amady ¢ momoripio GyHkipu relax. s pemenns 3a1aqn mocTporTh ceTky u3 11 y3moB 1o
x(1=0,1,..10)uuz 11 y3noemo y (j =0, 1, ... 10). OToOpa3uth rpaduyecky ¢ MOMONIHI0 KOMaHIbI
Graphics — Create Contour Plot cranimonapHoe pacrmpeienenne TeMiepaTypsl B IUIaCTHHE.
BapuanTs! 3aganus 3

Ne f1(y) fa(y) fa(x) fa(x)

BpUaHTa

1 y

2 cosy + (2 — X3 1+x




—cosl)y
2 e’ — ey? y 1-x3 %
3 1-vy? y sinx+1— — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 & +y(l-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 Ox%2 + 7x + 6 Ox% — 15x — 12
10 —7y* -5y +3 —7y? - 21y + 13 6X° + 4x + 3 6x> — 12x — 9
11 1 y+1 1 1+x
12 1 e’ 1 e*
13 —y? - by 4 + 5y — y? X2 + 3x X2+ 3X + 4
14 3-7y 7—6y 4x + 3 5x—4
15 0 siny 0 sin x

4. Kpurepuu ouenku:

- OLEHKA <«3ayTeHO» BBICTABISAETCA CTYIEHTY, €CIU HpaBWIbHO O(opMieHbl (GOpMBI 10
IPAKTUYECKOMY 3a/1aHUIO.

- OLIEHKA «HE 3a4TE€HO» HENPaBUIbHO 0(POpMIIEHBI (POPMBI 10 MPAKTHUECKOMY 3aJaHHIO.

3ananue, nposepsieMoe Bpy4HYI0 8: CrieKTpajbHbIil aHAJIU3 U CUHTES.

1. Hean 3ansaTus: GopMupoBaHue HaBHIKOB padoThI B iporpamme «MathCAD».

2. AITOPUTM BBINOJHEHUS MPAKTHYECKOI0 3a/1aHNA:

2. 1. N3yuutsb TeopeTndeckuii MmaTepuall.

2.2. Ilonyuuts 3anaHue.

2.3. OdopMHUTB OTUYET O MPAKTUUECKONU pabOoTe COTIACHO 3aJaHUIO U 3aIUTUTh €€ y MIPETo/1aBaTelis.
3. O:xxugaemblii (e) pe3yabTar (bl) - 3an0J1HeHHe GOPM NPAKTHYECKOI0 3a1a-HUs: 0POpMIICHHE
otueta B BUje (aiina popmara «MathCAD».

3ajnanue 1.

1) Berurcauth mepBbie miecTh map Kod(QOUIMEHTOB pasioxeHus B psag Pypoe dyakiuu f(t) Ha
orpeske [0, 27].

2) IToctpouts rpaduku 1, 2 1 3 rapMOHUK.

3) BeimosnauTh rapmonnyeckuii cuntes ¢pynkimu f(t) mo 1, 2 u 3 rapmonukam. Pe3ynbraTel CHHTE3a
0TOOpa3uTh rpapUUEcKy.

BapuanTsl 3ananus |

Ne f(t) Ne f(t) Ne f(t)
BapHaHTa BapHaHTa BapHaHTa

1 Cost 6 Cost-Cos|Sint| 11 Sin( m)
1+ Cos*2t

2 Sin t 7 arctg(Cos0,5t) 12 COS( m )
1+ Cos®2t

3 Sin2t + Sin?3t 8 sin; 13 o-L0(t-7)?

3+ Sin t + Cos2t ©




4 Sin3t 9 Sint + |Sin2t| 14 sl
‘Sin t‘+\Cost\ ¢
5 |sin3t| 10 2 15 t
Cose ('t —cos- _
Sin 5 e 2Cos(Sin t)
3ajanue 2.

1) BBIOJHUTH KIACCHYECKHM CIICKTpaIbHbIN aHamu3 U cuute3 Gyukiuu f(t).

2) Oto0pa3uth rpaguuecKu CIEKTPHI aMIUTUTYA U (pa3, pe3ylbTaT CIEKTPAIBHOTO CUHTE3a (PYHKIIUU
f(t).

3ananue 3.

1) BBINOIHUTG YHCICHHBIN CIIEKTpabHbIA aHanu3 u cuHTe3 Gyrkiuu f(t). s sroro HE0OX01UMO
3a1aTh ucxoanywo ¢ynkiuio f(t) auckperno B 32 orcuérax.

2) OTo6pa3uth rpauyecKy CIEKTPbl aMIUIUTYA U (a3, pe3yabTaT CIEKTPAIbHOIO CUHTE3a (DYHKIIUU
f(t).

3ananue 4.

BeinonHuTh criekTpanbHblii aHanu3 W cuHTe3 ¢GyHkiuu f(t) ¢ momompio BII®. [lns atoro
HE00XO0aUMO:

1) 3amate ucxoauyro dynkuuto f(t) nuckperno B 128 orcuérax;

2) BoimosHUTh npsimMoe BIID ¢ momomipio ¢GyHkimu fft 1 orodpasuts rpaduyeckn HaiineHHbIC
CHEKTPBI aMIUIUTYI U (a3 MePBBIX IIECTH FaPMOHUK;

3) BeimosHUTh oOpatHoe BII® ¢ momomipio ¢yukuuu ifft U oroOpasuth rpaduuecku pe3ynbraT
CreKTpajbHOTO chHTe3a GyHkuuu f(t).

3ajanue 3.

Boimonauts Gusbrparmio Gyakuuu f(t) ¢ momorsio BITD:

1) cuntesupoBath (yHkuuio f(t) B Bume monesHoro curHaia, mpejactaBieHHOro 128 orcueramu
BEKTOpa V;

2) K TOJIE3HOMY CHUTHAJy V TPHUCOCTUHHUTH IMyM ¢ momomipio ¢ynkuuu rnd (rnd(2)-1) wu
chopmupoBaTh BeKTOp U3 128 OTCUETOB 3alIyMIIEHHOTO CUTHAJIA S;

3) npeobpa3oBaTh CUTHAJ C IITYMOM S U3 BPEMEHHOM 00JIaCTH B 4aCTOTHYIO, UCTIOIB3Ys npsimoe bITdD
(bynkuus fft). B pesynbrare nomyuunrcs curaan f u3 64 4acTOTHBIX COCTaBIISIONINX;

4) BBIIOTHUTH (pUIBTpyIOlIEe MpeoOdpa3oBaHHE C MOMOLIbI0 (YHKIUMU XeBHcaijaa (rmapamerp
bunbTpanuu o = 2);

5) ¢ momorkto GpyukiwH ifft BeIMOTHUTE 00paTHOEe BII® M MoNy4YUTH BEKTOP BHIXOJAHOTO CHTHANA h;
6) MOCTPOUTH T'paUKH MOJIE3HOI0 CUTHANA V M CUTHAaJIa, TOJTY4E€HHOTO (pUIIbTpalel 3ayMIeHHOTO
CHUTrHala S.

4. Kpurepuu oneHku:
- OLEHKA <«3ayTeHO» BBICTABIAETCS CTYIEHTY, €CIU NpaBWIbHO O(OpMIeHbl (OpMBI IO
MPAKTUYECKOMY 3a/1aHUIO.

- OLICHKA «HC 3a4TCHO» HCIIPABUJIIBHO O(I)OpMJ'ICHBI (I)OpMLI 10 IPAKTUYCCKOMY 3aJaHUTIO

7.3. OueHo4Hble CpeACTBA IS NMPOMEKYTOUYHON ATTECTAMH MO HUTOraM OCBOEHUSA
AUCHHUIIMHBI

7.3.1. Bonnpochsl K poMe:KyTOYHOM arTecTanuu. Tect

Cemectp 5

3aganue Nel

CraTtucTudecKkue MOJCIIN OTIIMYAIOTCA OT APYIUX MAaTCMAaTUUYCCKUX MoJeJieil B 3aBUCUMOCTH



1)

2)
3)
4)
5)

BriGepute ouH U3 5 BApHAHTOB OTBETA:

OT XapakTepa IpUuMEHAEMOIro METoaAa MOACINPOBAHNA UJIK UCITIOJIB3YEMOTI'O
MAaTEeMaTUUYCCKOrO allrapara

0T crioco6a Ui GopMbl UX MPEACTABICHUS
OT CTENEHH OTPAXKEHUSI COOTBETCTBYIOLINX CBONCTB OOBEKTOB
OT CTEHEHH OTPAXKEHUS OIPEIeTICHHON MOIHOTHI 00BEKTOB

oT HpG,I[MCTHOﬁ obnacT 1 3aaa4 MOJACINPOBAHUA

3amanme Ne2

TeOpeTI/IKO-MHO}KCCTBCHHHe MOACIN OTINYAKOTCA OT APYIUX MAaTEMATUUYCCKUX MOI[CJ'ICﬁ B

3aBUCHMMOCTH

1)

2)
3)
4)
5)

BriOepute oauH U3 5 BapuaHTOB OTBETA!

OT XapaKTepa HpUMCHACMOI'0 MCTOAAa MOJACIUPOBAHNA UJIIN UCIIOJIB3YEMOT'O
MAaTE€MaTUYCCKOrO almapara

oT crioco0a uiu GOpMBI UX MTPEICTABICHHS
OT CTETIEHHU OTPAKECHUSI COOTBETCTBYIOIINX CBOHCTB OOBEKTOB
OT CTETICHHN OTPAXKECHUS ONPEeIICHHOMN MTOJIHOTH 0OBEKTOB

oT HpeHMeTHOﬁ obnacT 1 3a/la4 MOACIIMPOBAHHA

3amanue Ne3

AbcTpaKkTHO-aNTreOpandecKue MOICTH OTIUYAIOTCS OT IPYTHX MaTeMaTUYeCKUX MOJETICH B

3aBUCHUMOCTH

1)

2)
3)
4)
5)

Br16epute oauH U3 5 BapuaHTOB OTBETA!

OT XapakTepa NpuMECHACMOro MCToaa MOJACINPOBAHNA NJIW UCITOJIB3YyEMOT'O
MaTEMaTUUYCCKOT O allliapara

oT crioco6a uiaK GopMbl UX MPEICTABICHUS
OT CTEIEHHU OTPAXKEHUSI COOTBETCTBYIOIINX CBONCTB OOBEKTOB
OT CTEIEHHU OTPAXKEHUS ONPEIeICHHOMN MOJIHOTH 0OBEKTOB

OT IIPeAMETHON 00JIacTH U 33a7a4 MOAEIHPOBAHNUS

3amanne Ned

Heuetrkue Moaenu oTaU4arOTCs OT APYrux MaTeMaTUICCKUX MOJeJel B 3aBUCHMOCTH

1)

2)
3)
4)
5)

BBI6€pI/IT€ OHWH U3 5 BapUAHTOB OTBCTA:

OT XapakTepa IpuMEHACMOro METoaa MOJACINPOBAHNA NJIK UCITOJIB3YyEMOT'O
MAaTEMaTUUYCCKOT O alllapara

oT crioco6a uiH GopMbl UX MPEICTABICHUS
OT CTEIIEHHU OTPAXKEHUSI COOTBETCTBYIOIINX CBOHCTB OOBEKTOB
OT CTETIEHHU OTPAKECHUS OMPEIeIICHHOMN TOJHOTH 0OBEKTOB

OT MPEAMETHOMN 00IaCTH | 3a7a9 MOJCITUPOBAHUS

3amanne Ne5

ABTOMATHBIE MOJACIIN OTIINYAIOTCA OT APYIruX MaTEMaTUUCCKUX MOI[eJIeﬁ B 3aBUCHUMOCTHU

Bri6epute ouH U3 5 BApHAHTOB OTBETA:



OT XapakTepa IpuMEHACMOro METoaa MOJACINPOBAHNA NJIW UCITIOJIB3YEMOT'O

1) MaTeMaTHYECKOTo armnapaTa

2) OT crioco0a uiu GOpPMBbI UX TMPEIACTABICHUS

3) OT CTETICHHU OTPAXKECHUSI COOTBETCTBYIOIIMX CBOHCTB OOBEKTOB
4) OT CTETICHHU OTPAKCHUS OIPECIICHHOMN MTOJHOTH OOBEKTOB

5) OT TIPEJMETHON 00JIACTH U 3a7]a4 MOJICITUPOBAHUS

3amanme Ne203
VYKaxuTe BEKTOp M CIydaiHBIX YMCeNl, HMEIONTUX SKCIOHEHITMAIBHOE pacipeiesieHue.

BriGepute onuH U3 6 BApUaHTOB OTBETA!

1) reverse(v)

2) rexp(m, r)

3) rE(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3ananue Ne204
YKaxure BEKTOP M CIydalHbIX YKCEIl, UMEIOIIUX pacnpenenenue duiiepa.

Bri6epute ouH U3 6 BAPHAHTOB OTBETA:

1) reverse(v)

2) rexp(m, r)

3) rE(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3amanne Ne205
VYkaxure BEKTOp M CIyYallHbIX YHCEII, UMEIOIIUX FaMMa-pacipeieICHUE.

Br16epute oaus U3 6 BapuaHTOB OTBETA!

1) reverse(v)

2) rexp(m, r)

3) rF(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3aganue Ne206
YKaKuTe BEKTOp M cydyaifHbIX YHCEeN, UMEIOIIUX TEOMETPHUUECKOE pacipe/ie]ICHHe.

BriOepute oauH U3 6 BapuaHTOB OTBETA!



1) reverse(v)

2) rexp(m, r)

3) rE(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

3amanue Ne207
VYkaxure BeKTOp K CilydaliHbIX YKCEN C TUIIEPreOMETPUUCCKUM PACTIPEICTICHUEM.

BriOepute oauH U3 6 BapuaHTOB OTBETA!

1) reverse(v)

2) rexp(m, r)

3) rE(m, d1, d2)

4) rgamma(m, s)

5) rgeom(m, p)

6) rhypergeom(k, n, M, N)

Kputepuu ouenku: [IpaBunbHbI OTBET HA OJIMH BOMPOC OIICHUBAETCS B OJIMH Oall.
KonmuecTBo 6amwioB cymmupyercs. B mporecce mpoxoxaeHus Kypca CTyIeHT MOXET Ha0paTh (max
70 GayoB).



8. YueOHo-MeTOAMYecKOe U MH(OPMAITMOHHOE o0ecTieYeHre JUCTUIITTUHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHMK, yueOHOe Kosun4yecTBo B
Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IAHUA ounodaunorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | AGynbxanos, C. P. Cucremel UIIY mMeTamuiopexyliux CTaHKOB : VYuyebHoe nocobue 2021
yae0HOoe rmocodue /VC. P. AGynpxaHOB. — SEC "Jlams"
Camapa : Camapckuii yauBepcutet, 2021. —
72 c. — ISBN 978-5-7883-1622-2.
2 Kiteriukos B. B. ABTOMAaTH3aIUS TPOU3BOJICTBEHHBIX YuyebHoe mocodue 2022 SBbC
MIPOIIECCOB "ZNANIUM.COM"
3 | b. H. liBanoB Teopus BeposATHOCTEN U MaTeMaTHYECKast yuebHoe mocobue 2022 OBbC «Jlanb»
CTaTUCTHKA
4 | A.A. BanoB [IpoexkTupoBanue cuctem y4eOHUK 2022 9bC
aBTOMATHU3HPOBAHHOTO MAIIMHOCTPOEHUS "ZNANIUM.COM
8.2. JlonosinuTebHAS JIUTEPATypa
Tun (yueOHHK, yueOHOE KO'HH%CTEO B
HAY4HOI
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudbamorexe /
n/n MeTOAuUYECKOe mocodue,
IPAKTHKYM, 1p.) HaumeHoBaHue
ol » AP 9BC
1 | Bype B. M. Teopus BeposTHOCTEN U MaTeMaTH4eCKast VY4ebHuk 2013 OBbC «Jlanb»
CTaTUCTHKA
2 | H. 1O. 3emnanymHosa, H. IIpoexkTupoBaHKe TEXHOIOTMUECKON [IpakTukym 2015 3BC IPRbooks
. YOmenko OCHACTKH JUIsl PEMOHTA U 00CITyKUBaHUS
TPAHCHOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MaIIiH




Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTou4YecKoe mocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
3 | benos II. C. MareMaTHueCKoe MOJICIIMPOBAaHUE VYuebHoe mocobue 2016 3BC IPRbooks"
TEXHOJIOTHYECKHUX MPOIECCOB
4 | Memepskosa B. b. Metammopexyiue cranku ¢ UITY Y4eOHoe mocodue 2017 ObC
"ZNANIUM.CO

Mll




8.3. Ilepeuenb mpodeccHOHATBHBIX 0a3 JAHHBIX U WH(POPMANMOHHBIX CIPABOYHBIX
CUCTEM

e Elibrary [DnexTponHslil pecypc] : Hay4Has sneKkTpoHHas 6ubimmoreka. — Mocksa : HOB, 2000—
. — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHrJ.

e Springer Link [DnektpoHHbIi pecypc] : [0a3a nanubix]. — Switzerland: SpringerNature, 1842—
. — Pexxum noctyma : link.springer.com. — 3aru. ¢ skpaHa. — fI3. aHr.

e Science Direct [D11eKTpOHHBIN pecypc] : KOJIICKIHS 3JICKTPOHHBIX KHUT U3/aTenbeTBa Elsevier.
— Netherlands: Elsevier, 2018- . — Pexxum goctyna : sciencedirect.com. — 3ari. ¢ sKpaHa. —
S13. aHrm.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK J1elicTBHUS)
1 Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUSL — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeICTBUS — OECCPOUHO

2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOUHO
AcademicEdition

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH qoroBop Ne 234/10/21-K

ot 19.10.2021, cpok aeicTBus — 10
01.03.2022
4 Mathcad Education - University Edition koHTpakT Ne 469 ot 05.06.2020, cpok

Subscription (25 pack) JICHCTBHUS — OECCPOUHO




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

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTUYeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUM JJI51 CAMOCTOATEIbHOM

padoThl 00yYarommxcs (HoMep ayAuTOPH)

Aynutopust  BeOkoHGepeHimii.  YueOHas | DxpaH TEJICBU3UOHHBIN, mupma,

aymquTOpUsl  JUISL  TPOBEIEHUS  3aHATHH | MPOKEKTOPHI Ha HITaTUBE, CTOJ

JIEKIIMOHHOTO THMA. YueOHas ayJuTOpus Uil | IPErno1aBaTeIbCKuil, CTYIN

MIPOBEJICHUSI 3aHATUA CEMHUHApPCKOTO THUIMA. | MPEnoiaBaTeIbCKUH, TpaHCIapaHT-

VYuebHas  ayauTopusi UL KYpPCOBOTO | IEPETSHKKA, CHCTEMHBIHN 00K

1 | ompoexktupoBaHusi (BBIMOJTHEHHUS] KYPCOBBIX
pabot). YueOHast ayTuTOpHs IS TIPOBEICHUS
IPYMIOBBIX u WHIBUAYaIbHBIX
KOHCYNbTAllMi. Y4eOHast ayauTopust IJis
MIPOBEJICHUS 3aHITUN TEKYIIET0 KOHTPOISA U
npomexyrounoi arrecraimu (YJIK-810)

9 [Tomemienue st caMocToATeNbHOW paboThl | CTONBI yUeHUYECKHE, CTYIIbS YYCHHUECKUE,
cryaentos (I'-401) ITK ¢ BeIxo0M B ceTb HTEpHET
[Tomemienue st caMocTosATeNbHOM paboThl | Jlocka aymuTopHas (MeaoBast), CTOJIbI

3 | obyuarommuxcs (C-508) YYCHUYECKHUE, CTOJI MTPETIOaBATSIIbCKHH,

CTYJIbsl, CTEHIbI, IKA(BI.
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