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PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro 1ana
HaIpaBJICHUs TOATOTOBKU
15.03.05 KoHCTPYKTOPCKO-TEXHOJOTHYECKOE 00eCcIIeUeHE MAIIMHOCTPOUTENLHEIX IPOU3BOJICTB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acepanuu kadenpsi
«O06opynoBaHue ¥ TEXHOJIOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBAY

(mpotokomn 3acenanus Ne 1 ot «30» aBrycra 2019 r.).



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 MATEMaTUYECKHUX IIaKETOB U PELICHHs 3aJa4 MaTeMaTU4eCKOro
MOJIEJIMPOBAHUS) IIPU CUHTE3€ U UCCIIEI0BAHUIN CUCTEM aBTOMAaTHYECKOIO0 KOHTPOJIS U YIIPABICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

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

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE AHHON IUCIMILIMHBI HEOOXOAMMO Kak

MMpEANICCTBYIOMICC: BBITIOJIHCHHUE BBIHYCKHOﬁ KBaHHQ)HKaHHOHHOfI pa6OTH.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
NHaukaTopbl 10CTHXKEHUST
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, ° KJ‘IaCCI/Iq)I/IKa]_H/IIO Moﬂe_}]eﬁ M BUIOB

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

MponecCoOB N3roTOBJICHUA APXUBHUPOBAHUA METOJBI TIOCTPOCHHUA

JeTanei u3 pa3anyHbIX nHpopmanud 00 00BEKTAX | MaTeMATHYECKOTO ONMUCAHUS

KOHCTPYKITHOHHBIX A7 BBIABIEHUS TIPUYUH | 0GBEKTOB,

MaTepuasoB Opaka TpH M3IOTOBJICHUHU | o yyclicHHBIE  METObI pereHHs
MalIMHOCTPOUTENBHBIX pa3ITHYHBIX 33149,
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 MOJICTUPOBAHUS,
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)

NuaukaTopsbl J0CTHXKEHUS
KOMITeTeHIUI
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

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

pa3paboTKu JUHAMHYECKUX U
CTaTHYECKUX MPOCTPAHCTBEHHO-
pacnpe/elieHHbIX MaTeMaTHYeCKUX
MOJIEJIEN TEXHOJIOTHUYECKUX
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
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Monyas (pa3gen) | y4deOHoi . Cemectp banabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
Moayns 1. O6mue Jlek. 1.1. O6mme BOMpoCkl MATEMAaTHYECKOTO 10 1 - - Bormpocs! k 3auery
BOTIPOCHI MOJICTTMPOBAHUSL.
MATEMATHUECKOIO Cp. 1.1. OOu1ue BOIpockl MaTEMaTH4YECKOTO 10 3 - - Bomnpocsl k 3auety
MOJICITNPOBAHUS MOJIEAUDOBAHUS.
Cp. 1.2. UaTepnomnsmus no oduieit popmyse 10 3 - - Bomnpocsr k 3auety
Jlarpanxa.
IIp. 1.2. UaTepnonsius mo obmieit Gpopmyse 10 1 - - Otuer B
Jlarpamxa. PIEKTPOHHOM BHJIE
Cp. 1.3. UnTeprnomnsius TaOIUYHbIX TaHHBIX 10 3 - - Bomnpocsr k 3auety
1o hopmynam Jlarpanxa.
Cp. 1.4. ITpouecc nocTpoeHust 10 3 - - Bormpocs! k 3auery
MaTeMaTUIECKOU MOJIEIH.
Cp. 1.5.IlonuHOMUaIBHAS aNMPOKCUMALIHS. 10 - - Bomnpocs! k 3auety
IIp. 1.5.ITonnHOMHMANBHAS ANPOKCUMALIUS. 10 - - Otuer B
DIIEKTPOHHOM BHUJIE
Cp. 1.6. UeObImeBcKas anmpoKCUMAIusl. 10 - - Bomnpocsr k 3auety
ITp. 1.6. YeOblmeBcKas alnmpoKCHUMAaLIus. 10 - - Otuer B
DIIEKTPOHHOM BHUJIE
Jlex 1.7. CyTh KOMIBIOTEPHOTO 10 1 - - Bomnpocs! k 3auety
Cp. 1.7. CyTh KOMIIBIOTEPHOTO 10 3 - - Bormpocs! k 3auery
Cp. 1.8.OKkcrIoHeHIMATTbHAS PETPeCcCHsl. 10 3 - - Bompocsr k 3auery
Cp. 1.9.I1lonuHOMHMANIbHAS pErpeccus. 10 3 - - Bormpocs! k 3auery
Moyns 2. Cp. 2.1. PaznuuHble METO/IBI PEIICHUS 10 3 - - Bomnpocs! k 3auety
[Pa3auyHbBIE METOBI HEeJIWHENHBIX VDaBHEHUN.
pereHns IIp. 2.2. JluneitHas perpeccus o0IIero BUaa. 10 1 - - Bormpocs! k 3adety




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Monpyas (pa3gen) | y4deOHoit . Cemectp banabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
HEJTMHEHHBIX IIp. 2.3. Henunelinas perpeccus o01ero 10 1 - - Otuer B
YpaBHEHUU BU/IA. DIIEKTPOHHOM BUJIE
Jlex 2.4.Bpr4uCIUTEIbHBIC SKCIIEPUMEHTHI C 10 1 - - Bomnpocs! k 3auety
MaTEeMaTUYECKUMH MOJICIISIMU,
UMUTHPYIOIINMHU MTOBEJCHHUE PealbHbIX
00BEKTOB, MPOLIECCOB MIJIA CUCTEM.
Cp. 2.4 .BbIUMCIUTENbHBIE SKCIIEPUMEHTHI C 10 3 - - Bomnpocsr k 3auety
MaTEeMaTUYECKUMH MOJICIISIMU,
UMUTHPYIOIIUMHU MTOBEJCHHUE PealbHbIX
00BEKTOB, MPOLIECCOB MIIA CUCTEM.
Cp. 2.5.IIpeobpazoBanue Jlamnaca. 10 3 - Bomnpocsr k 3auety
Cp. 2.7. JluneliHOoe CriaXuBaHWE MO MATH 10 3 - - Bomnpocsr k 3auety
TOYKaM.
IIp. 2.8. HenuneliHoe criaaXuBaHUE MO CEMHU 10 1 - - Otuer B
TOYKAM. PIEKTPOHHOM BUJE
Monyns 3. [Ipo6iemsr Jlek. 3.1. IIpoGnemsl nonyyenus Ha 9BM 10 1 - - Bormpocs! k 3auery
nosyuyeHus: Ha OBM CIIy4alHBIX YUCIOBBIX
CIIy4aifHbIX YMCIIOBBIX MOCJIEI0BATENbHOCTEN C 3a/laHHBIMU
[0CJIE0BATENBHOCTEN] BEDOATHOCTHBIMU XaPaKTEPUCTUKAMH.
C 3aaHHBIMHU Cp. 3.1. ITpo6aems! nonyuenus Ha 9BM 10 3 - - Bomnpocsl k 3auety
BEPOSTHOCTHBIMU cnyqaﬁHHx YHCJIIOBBIX
XapaKTepPUCTHKAMH MOCJIEIOBATEIbHOCTEN C 3aJaHHBIMU
BEPOSATHOCTHBIMH XaPAKTEPUCTUKAMH.
Ip. 3.1. IIpoGnemsbr momyyenus Ha 9BM 10 1 - - Otuer B

CﬂyqaﬁHBIX YHUCJIIOBBIX
HOCHeJIOBaTeHLHOCTeﬁ C 3aJaHHbIMH
BEPOATHOCTHBIMHU XaPAKTCPHUCTHUKAMM.

PJICKTPOHHOM BHUJIC




DopMBbI TEKYLLET0
Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Monpyas (pa3gen) | y4deOHoit . Cemectp banabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
Cp. 3.2. Beuncienue XxapakTepUCTHK 10 3 - - Bormpocs! k 3auery
CHCTEMBI 10 €€ ONePaTOPHOM
Cp. 3.3. Alroput™Mbl ¥ METO/Ibl TeHEPALIUU 10 3 - - Bormpocs! k 3auery
pPaBHOMEPHO pacrpeaeeHHbIX
CIIy4alHBIX YUCEI.
Cp. 3.4 MonenupoBaHuU€e JIOTHYECKUX 10 4 - - Bomnpocsr k 3auety
b YHKITHAHN.
Cp. 3.5. MeTo/1 u alrOpUTM pEIICHUS CUCTEM 10 4 - - Bomnpocsr k 3auety
JIMHENHEIX YpaBHEeHUN MeToioM ['aycca.
ITp. 3.6. Kitaccuueckuii criekTpaibHBIN 10 1 - - Otuer B
AHAJIN3 M CUHTE3. DIICKTPOHHOM BHIE
ITA 10 0,25
KonTponb 10 3,75
Hroro: 72




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce n3ydeHus JUCUUIUIMHBI UCTIONB3YETCS METO] TUCTAHIMOHHOTO O0yUCHHS.

IIpy moaroToBKe K OTBETaM HA TECTHI 110 TEMAaM Kypca U BBIIIOJHEHHUIO TUIIOBBIX 3aJaHUN
CTYACHTY HEOOXOAMMO TIIATEILHO U3YYUTh MpEAaraeMylo JIMTepaTypy, HOPMaTHBHBIC PABOBbIC
aKThl, ydeOHBIN MaTepHall.

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

[Ipy wW3y4YeHHWH JUCHUIUIMHBI HEOOXOJMMO H3YYUTh MAaTe€pHajbl TEM, BBIIOJHUTH
COOTBETCTBYIOLIME TeCThI. [Ipr HEOOXOAMMOCTH 334aTh BONPOCHI IIPEINOIaBaTENo B popyMe.

ITocne n3yueHus Kypca BbIIIOJHUTh UTOTOBBIM TECT.

6. MeToauuyecKue YKa3aHUs 110 OCBOCHUIO TUCHUIIJINHBI

IIpakTueckue 3aHATUS IPOBOAATCS B KOMIIBIOTEPHBIX ayauTOpusax. Mcnonb3yrorcs
WHTEPAKTUBHBIE TEXHOJNOTWUH, WHMOPMAIMOHHBIE TEXHOJIOTMM W TEXHOJIIOTUU Pa3BUTHS
KPUTHYCCKOT'O MBIIIJICHU. B Mponecce MPaKTUICCKUX 3aHSATUN MMPUMCHSACTCA IMIPOCKTOP, MaTCpHal
3aHATUN Oo(opMIleH B BHJIE Mpe3eHTalul, Onaronaps yemy 3GGEeKTUBHO OCYIIECTBISIETCS MPOLIECC
nepegayn M ycBoeHWs wHPoOpMmammu. Ha  3aHATHSAX ~ MaKCUMalIbHO  aKTHBU3UPYETCS
camocTosTeNnbHas padora cTyaeHToB. O0yyaronmmcss He0OX0IMMO BHIIOJHUTH WHINBUAYAIbHbBIE
3a/IaHMsl, Pa3BUBAIONINE HABBIKM Oyaymield mpodeccCuoHabHOW aesTenbHocTH. [Ipemmaraercs
HAWTH pelIeHne 3a7a4 ¢ MOMOIIbI0 HH(GOPMAIIMOHHBIX TEXHOJIOTUH. 3aaHus, IPEeTyCMOTPEHHBIE B
Kypce, BBITIOJIHSIOTCS Ha KOMIIBIOTEpax IMpH TOMOIIM MaTemaTmdeckoro nakera MathCad wim
JPYruX SKOHOMETPUYECKHMX mMakeToB. CTyIeHTbl MPOBEPSIOT, aHAIU3UPYIOT, pPa3BUBAIOT,
IPUMEHSIOT MOJIYYEHHYIO WM HalJIeHHYI0 MH(OpMaLKIo, 1oslydas Ipo(ecCUOHAIbHbIE YMEHUS U
HaBbIKM. B KauecTBe MNPOMEKYTOYHOIO KOHTPOJIS MPEIyCMOTPEHBI TECThl MO MaTepuaiam
TEKYIIEro pa3jielia WM BCEro Kypca.

s caMocTosTeNbHON paboThI MpernojiaBareieM opraHusyercs (GpopyMm Mo IUCHUIUIMHE Ha
oOpa3oBaTenbHOM moptane. CaMOKOHTPOJIb MPOBOJUTCS C IOMOIIbIO TECTOBBIX 3aJlaHUN Ha
JIOCTYITHBIX UHTEPHET-PECYpCax.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(MM ee 4aCTH) OLICHOYHOI'0 CPEeACTBA

10 I1K-3 [TpoBepsiembie 3aganust NeNe 1-3
Bomnpocsr k 3auety Ne 1-25

10 I1K-3 [TpoBepsiembie 3aganust NeNe 4-6
Bomnpocs k 3auety Ne 26-50

10 I1K-3 [TpoBepsiembie 3aganust NeNe 7-8
Bonpocel 3auety Ne 51-75

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEro 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 BbINIOJTHEHHSI TPAKTHYECKOT0 3aJaHU:

2. 1. N3yuuts TeopeTudecKkuili Mmarepuall.

2.2. llonyuutsb 3a7aHUeE.

2.3. OdopMuTh OTYET O TPAKTUYECKOW padoTe COINIACHO 3aJaHUI0 W 3allUTHTh €€ ¥y
IpernoaaBarers.

3. Oxupaemblii (e) pe3yabrar (BI) - 3amoJHeHHMe (POPM NPAKTHYECKOr0 3aJa-HUS:
odopmieHue otueta B Buae ¢aiina popmara «MathCAD»y.

3amanue 1.

Boruncnauts:

1) V100; 2) |-10| =; 3) 10! =,

OTO U BCE OCTaJbHBIE 3a/laHUsI CHAOAUTh KOMMEHTAPHUAMHM, UCTIONb3ys KoMaHabl “Text” — Create
Text Region” unu "Text” — "Create Text Paragraph”.

3ajanue 2.

1) Onpenenutsb nepeMeHHbIE:

a:=3.4;b:=6.222; c = 0.149; (mpuuem NMEpeMEHHYIO ¢ — rII00ATBHO).

2) BbruucnuTh 3HaU€HUS BBIPAXKECHUS:

3 .
7. 2eb+ie 'N::es'”C-COS%

)
2 a+c
J@ +b*°) ¢
3) C nomomipto komanabl “Math” — "Numerical Format” — "Displayed Precision” usmeHUTbH
TOYHOCTh OTOOPAXKEHHUS PE3yJIbTATOB BEIYUCIEHHS ITI00aTBHO.

3aganue 3.
BriBecTu Ha dKpaH 3HAYCHHUE CUCTMEMHOU KOHCMAHmMbl T M YCTAaHOBUTh MaKCHUMAIbHBIA (hopMat eé

OTOOPaXKECHHUS JIOKAILHO.

3ananue 4.

BrImmonHuTs CJICOYIOIIKWE OoII€pal ¢ KOMIIJICKCHBIMU YHCJIaMU:

Z:=-3+2i;|Z| =;Re(2) =; Im(Z2) = ; arg(Z2) =; JZ = ; \/—_z; 27 =; 71:= 1+42i; Z2:=
3+4i; Z1+72 = ;21 -72 = ;71722 =; Z1]Z2 = .

3amanue S.

BrInonHuTE crieayronme onepamm:




. 0.t 2 ctg2x d
i=1.10 Yi=: i+ = [x®-lg(x+2)dx=: [—2=" dx=: x=2: —x°=:
| 2= [16+D £ gx+2) Ojg(sinZX)z dx

d .

—SIN(X) =.
™ (X)
3amanue 6.

Onpenenutb BekTOphl d, S 1 R uepes muckperHsbiii aprymeHT i. OTo0pasuTh rpaduyecku, TabIMIHO
3agannble pyHkiuu Ri(di) u Si(di), ncnons3ys komanny Graphics — Create X-Y — Plot. UtoObr

opopMuTh rpaduK, HOOXOAMMO 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 MBIIBIO Ha Tpaduke, 4TOObI BbIEIUTH ero, mpu 3ToM MathCAD 3ameHut MeHro
Graphics ua menro X-Y Plot.

2) Beiopatp X-Y Plot — Format (mosiButcst auanoroBoe okHo "Formatting Currently Selected X-Y
Plot") u ordopmarupoBats rpaduk Tak, 4ToObI B KaXx10W y3710BOM Touke rpaduka ¢pyukiun Si(di)
crosin 3uak Buga [1 (Traces — Symbol — box), a rpadux ¢yakiuu Ri(di) oroOpasuts B BHIE
rucrorpamMmel (Trace — tupe — bar).

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

3ajanue 7.

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

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

st aTOoro HeoOXOAMMO OMPENEIUTh o KaK JUCKPETHBIM apryMeHT Ha uHtepBaiie or 0 g0 27 ¢
marom 7/30.

Omnpenenuth 1o rpapuky X-Y Plot koopauHaTh! J1I000# U3 Touek mepeceueHus rpadukoB Y(a) u
P(a), miast 5Toro HEOOXOAUMO:

1) Beigenuts rpaduk u Beiopath X-Y Plot — Zoom (mosiButcsi nuanoroBoe okHo "X-Y Zoom')
JUIs yBEJIMUYEHUS YyacTu Tpaduka B 00JaCTH TOUKH MepeceueHus;

2) Ha ueprexe BBIACTUTH MYHKTUPHBIM NIPSIMOYTOJBHUKOM OKPECTHOCTh TOYKH IE€pPEeCeUeHUs
rpadukos Y(a) u P(a), KOTOPYIO HY)KHO YBEIHIHUTb.

3) Haxxate kHOnIKY Zoom, 4TOOBI IepeprcoBaTh Irpaduk.

4) YtoObl cenath 3TO M300pakeHue MOCTOSTHHBIM, BEIOpaTh Accept.

5) Beiopats X-Y Plot — Trace (mosiButcs auanorooe okHo "X-Y Trace™).

6) BHyTpu uepTexka HaxaThb KHONKY MBIIIM U TEPEMECTUTh yKa3aTelb MBIIIM Ha TOYKY, UbH
KOOPJIWHATHI HY’)KHO YBHUJICTb.

7) Beiopars Copy X (wnu Copy Y), Ha CBOOOZHOM MoJIe JOKyMeHTa HaOpaTh Xper := (wmu Yper :=)
u BeIOpaTh NMyHKT MeHto Edit — Paste.

8) Beruncnuth 3Hauenus pynkiuit X(a) u Y(a) npu o= 7/2.

3amanue 8.

Wcnonb3ys komanny Math — Matrics co3gare Matpuiy Q pasmepom 60] Ha 6, 3amonHUTH €€
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 1BYX IEpEMEHHBIX:



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

1) Onpenenuts Gpynkuuio X(t, ).

2) Bamath Ha ocsax nepeMeHHbIX t u a 1o 41 Touke (i:=0..40, j:=0..40): ana mepemenHoii ti co
3HAYCHUSAMH, H3MEHSIOMUMHCI OT —5 10 5 ¢ marom 0.25 (ti:=-5+0.251), a mus
nepeMeHHo# oj — ot 0 1o 27 ¢ marom /20 (o := 7/20 j).

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

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

— Xapaktepuctuku npocmotpa (View — Rotation — Tilt),

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

— napameTpsl ocelt (Axes),

— BUJ 3arosioBka rpaduka (Title).

3ananue 10.

Ucnons3ys mepemennyro FRAME u xomangy Animation — Create, co3naTh aHUMallMOHHBIC
KITUTIBI C TIOMOIIBIO IAHHBIX TIPUBEICHHBIX B TAOJIHIIC:

BapuanTsl 3amanus 10

Ne [lepemenHbIE OyHKIUU FRAME Tun rpaduka
BapUaHTa
1 x:=0,0.1..30 f(x):= x + FRAME or 0 o |momspusiii (Polar
20 Plot)
2 i:=0..FRAME+1 gi:= 0,5-i-cos(i) or 0 0| TpexmepHbIii
hi:= isin(i) 50 TOYEUHBIN
ki:=2i rpaduk
(3D Scatter Plot)
IPaHMIIBI HA OCSX
Min Max
x-50 50
y-50 50
z0 50
3 i:=0..20 f(x,y):=sin(x*+y*+FRAME) or 0 pol|rpadux
j:=0..20 Xi:=—1,5+0,15i 50 TIOBEPXHOCTH
yj:=-1,5+0,15j (Surface Plot)
4 r:= FRAME, Xmn:= (R+r0J cos(vn)) ot 0 ol rpaduk
R:=6 *coS(Wm) 11 napaMeTpUIeCcKOM
m :=0..20 Ymn:=(R+rcos(vn)) sin(wm) TIOBEPXHOCTH
n:=0.20 Zmn:= 1 Sin(Vvn) (Surface Plot)
(TpaHHIIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 no 11)
5 r.= FRAME, Xmn:=(R+r] cos(vn))[) or 0 go|rpadux
R:=6 cos(Wm) 11 napamMmeTpu4ecKon
m :=0..20 Ymn:=(R+r) cos(vn)) ) sin(wm) MOBEPXHOCTHU
n:=0.20 Zmn:= rlJ sin(vn) (Surface Plot)
(TpaHHIIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 o 11)




4. Kpurepuu oneHku:

- OLEHKAa <«3ayTeHO» BBICTABISETCA CTYIEHTY, €CIU NpPaBWIbHO O(OpMIEHb (GOpPMBI 10
[IPAKTUYECKOMY 3a/1aHUIO.

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

3ananue, npoBepsieMoe BPYy4UHYI0 2: PellieHre ypaBHEHUM.

1. Hean 3ansaTus: opmupoBanue HaBHIKOB padoThl B mporpamme «MathCAD».

2. AJITOPUTM BbINOJIHEHHSI TPAKTUYECKOT0 3aJaHU:

2. 1. I3yunTh TEOpEeTUYECKUI MaTepHall.

2.2. Ilony4uTs 3a1aHue.

2.3. OdopMuUTh OTUET O TMPAKTUYECKOM pabdoTe COIVIACHO 3aJaHUI0 U 3allUTHTh €€ ¥y
npenoaBarers.

3. Oxupaembiii (e) pe3yabrar (BI) - 3amo/JHeHHMe (OPM NPAKTHYECKOr0 3aJa-HUS:
odopmiieHue otuera B Buje daitna popmara «MathCAD».
3ananue 1.

1) IToctpouts rpaduk byHkiwu f(X) 1 IpUOIM3UTETEHO ONPEACTUT OJUH U3 KOPHEH YpaBHEHUS.
2) Pemmuts ypasuenwue f(X)= 0 ¢ Tounoctsio £ = 104 :

— C MOMOIIIBI0 BcTpoeHHOM Gpynkuuu Mathcad root;

— meToioM HeroToHa (KacaTenbHbIX ), UCTIONB3Ys GyHKIHO until;

— METOJIOM UTepaluii, ucrob3ys ¢pyHkiuio until.

3) OnpenenuTh YMUCII0 UTEPAIIUI B KKIOM METOJIE, ¢ TOMOIIbI0 (yHKIuu last.

BapuanTsl 3a1anus 1

No ) No )
BapHUaHTa BapHaHTa
1 3sin +/x + 0,35x — 3,8x; 9 ef—e X -2
x €[2;3] x € [0:1]
S IS S 10| V1-x-tgx;
3+5sin3,6x’ x e [01]
x e[0:1]
3 arccos x —/1—0,3x; L 2x? +1,2 - cosx -1
x e[01] x e[0:1]
4 V1-0,4x* —arcsin x; 12 cos(zj _ Zsin(lj S
x e[01] X X) X
xe[1;2]
5 3x—14+e* —e7%; 13 1 01x* —x-Inx;
x e [13] xe[12]
6 0,25x% + x — 2: 14 1-x+sinx—In(1+ x);
x €[0;2] x [0;2]
7 _ X2 15 ex—1 _ X3 -
arccos ————; ’
1+ X% —X x e [071]
x e [2;3]
8 3x-4Inx-5; xe[2;4]

3amanue 2.



Jiis nonraOMa g(X) BBITIOJIHHUTE CIIEAYIOIINAE ICHCTBHS:

1) C momomisio komauasl Symbolic — Polynomial Coefficients co3gats BekTop V, comepxkarimii
KO3 PHUIHUEHTHI TOTUHOMA.

2) Pemuts ypaBuenue g(X) = 0 ¢ momomsio GpyHkimu Polyroots.

3) Pemmth ypaBHEHHE CUMBOJILHO, UCIIONIB3Ys KoMaHay Symbolic — Solve for Variable.

4) pa3yioKUTh Ha MHOXKHUTEIH, UCIIOJIb3ys Symbolic — Factor Expression.
Bapuantsl 3aanus 2

Ne g(x) Ne g(x)
BapHaHTa BapHaHTa

1 X*— 23+ x2— 12x + 20 9 x4+ x3— 17x%— 45x — 100
2 x4+ 6x3+ x?— 4x — 60 10 x4 —5x3+ x?— 15x + 50
3 x4 — 14x%— 40x — 75 11 X4 — 4x3 — 2x2— 20x + 25
4 X*—x3+ x2— 11x + 10 12 X4+ 53+ 7x%+ 7x — 20
5 x4 —x3—29x%— 71x 13 x4 — 7x3+ 7x>—5x + 100
6 x4+ 7x3+ 9x% + 13x — 30 14 x4+ 10x° +36x° +70x+ 75
7 x4+ 3x3— 23x?— 55x — 150 15 x4+ 9x3 + 31x% + 59x+ 60
8 x*— 6x3 + 4x% + 10x + 75

3amanmue 3.

Pemnts cucreMy TMHENHBIX YpaBHEHUM:
1) ucnonb3ys pyukuuu Find,

2) MaTpUYHBIM CIIOCOOOM, KCITONB3Ys PyHKIHIO ISOlve.
Bapuante! 3ananus 3

BapuaHT Cucrema JIMHEHHBIX BapHUaHT Cucrema TMHENHHBIX
ypaBHEHUH ypaBHEHUH

1 + X2+ 2X3 + 3x4 = 8; 9 1+ X2 —5X3 + X4 = —4;
.+ 3x3 = 6; —3X2 — 6x4 = —T;
X2+ 34 =4; < 0—Xs+ 24 = 2;

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

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

3 71+ 10X — 7X3 — Xa = 23; 11 1 — 8Xo — 3X3 —2X%4 = 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 r1— X2 + 4X3 + X4 = 66;
1+ X2+ 10x3 + 7x4 = 128; 2 —6X3 + x4 =-63;
1—2X2 —2x3— X4 =T7; 4 11— 3X2 +6x3 —5X4 =146;
—12X2 + 2X3 — X4 = 17. 1 — X2 + 6X3— X4 = 80.

\ \

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

3X1 — 7X2 + 5X3 + 2x4 = 99. — 12x3 — 5x4 = 1509.
\ \

6 F— 2X2 — 8Xq4 = —7; 14 r1+ X2 — 7x3—2X4 = 5;
+ 4Xy — 7x3 + 6x4 = -8; 1+ 4x2 + 5x3 + 8x4 =60;
+ X2 — S5x3 + X4 = -10; <14+ 2 + 2x3 + Xq = 27;
1—Xo+2X4=17. 1—2X3— X4 = -1,

\ \




7 1+ 2X2 + 6x3 + X4 = 15; 15 1— 9% + 5x3 +xq4 =124 ;
2+ 2X3 + x4 = 18; 2— 5x3—x4 =-54;
< 1—3X2 + x3—5x4 = 37; 1—5X2 + 2x3 + 4x4 =83;
1—5X2 + X3 — x4 = 30. 1— 9% + x3 + 6X4 = 45.
\
8 71— 5X2 + X3 + 5x4 = 165;
1+ X2 — 3x3—x4 =-15;
< 1+ 4x3— x4 = 194;
— X2 — 2x3 — 3X4 = -19.
\
3aganue 4.

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

y m f2(y)= x.

2) IlocTpouTs ux rpadMKu U ONPEAEIUTh HayaJIbHOE IPUOIINKEHNE PEIICHUS.
3) Pemnth cucteMy HeJIMHEHHBIX YpaBHEHUH, UCTIONb3ys GyHKImo Minerr.
BapuanTe! 3ananus 4

BapuaHT CucremMa HeJIMHENHHBIX BapuaHT Cucrema HeTMHENHBIX
ypaBHEHUU ypaBHEHUN
1 (X + 2y =2, 9 My +x=-04,
is(y —1) +x=0,7; —Cos(x+1) =
2 (x +0,5)-y=1, 10 (X +2)-y=15;
ISy —2) +x=0 IS(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 IS(x + 0,5) +y=10,8; 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
{ Sinly +1) = {1(y +0,5)—x=
6 »s(x+05)+y 1; 14 -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;
3ananue 5.
CUMBOJIBHO PELIUTh CUCTEMBI YPABHEHHIA:
+4ny = a;
{ +y=h.
_ = a"
-2=D;
tX=c

4. KpuTepuu OLeHKH:




- OICHKA <«3ayTeHO» BBICTABISECTCA CTYIEHTY, €CIU NpPaBWIbHO O(OpMIeHb (OpPMBI 10
IIPAKTUYECKOMY 3a1aHUIO.
- OIICHKA «HE 3a4TE€HO» HEMPAaBUILHO 0(pOpMIICHBI (POPMBI 110 MPAKTHYECKOMY 3aJaHHIO.

3ananue, npoBepsieMoe BPY4HYyI0 3: MHTEpHOISIMA U IpEICKa3aHue.

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

2. AJITOPUTM BBITIOJIHEHUS PAKTHYECKOT0 3a/IaHNS:

2. 1. U3y4nTh TEOPETUYECKUN MaTEepHaIl.

2.2. Ilonyuuts 3aaHue.

2.3. Odopmuth OTYET O MPAKTHUYECKONH pabdoTe COrjacHO 3aJaHUI0 M 3alUTHTh €€ Yy

IperoaaBaTes.
3. Oxupaemplii (e) pesyabrar (bl) - 3amojiHeHHMe (OPM NPAKTHYECKOTO 3aJa-HUS:
odopmienue oryera B Buze daiina popmara «MathCAD».
3ananue 1.
Bbruncnute 3Hadenus 3agaHHoit ¢ynkumu yi = f(Xi) B y3max wmHTepmomsumu xi = a + hj, rme
b-a) .

h= %, i=0,1,.., 10, na orpeske [a, b].
BapuanTse! 3ananmii 1...7

Ne f(x) [a; b] Ne f(x) [a; b]
BapuaHTa BapuaHTa

1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]

2 Cosx? [0; 2] 10 2x [1; 5]

10-In——
_ 1+X
3 s [0; 5] 11 Sinx?-¢ */2) [0; 3]
4 1 [0; 2] 12 Cos(x + Cos’x) [0; 2]
05+x°
5 g(x+SinX) [2; 5] 13 Cos(x + %) [3; 6]
6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
L+e™)

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

8 ef(x+1/x) [1; 3]
3amanue 2.

[To Beruncnenno# Tabaure (Xi, i) MpoBeCTH MapabOIUIECKYIO0 HHTEPIOJISIIHIO.

1) [ns HaxoxaeHus: KodpPUIHeHToB uckoMoro noauHomMa (3.1) HeoOXOAMMO COCTaBUTH CHUCTEMY
JTUHEHWHBIX anreOpanyeckux ypaBHenuit (3.3).

2) CucteMy ypaBHEHHUH PELIMTh MATPUIHO C MCIOJIb30BaHueM (GyHkiuu Isolve.

3) Iloctpouth rpadyik UHTEPIIOISAIMOHHOTO MHOTOWIEHAa U OTMETUTh Ha HEM Y3JIOBbIE TOUKHU (Xi,
yi)-

3amanue 3.

1) st BEIYKCIIEHHOM TaOMUYHON (DYHKIIMU COCTaBUTh (OPMYITY HHTEPIOISIMOHHOTO MHOTOUJIEHA
Jlarpanyka, UCTIOJIB3YsI OTIepaTOPbl CYMMHPOBAHUS M TIEPEMHOKEHUS 110 JUCKPETHOMY apTyMEHTY, a
Taroke QyHkumio if.

2) IloctpouTh Tpadguk UHTEPIOIAIUNOHHOTO MHOTOWICHA M OTMETHTh HAa HEM Y3JIOBBIE TOYKHU (Xi,
yi)-

3ananue 4.

1) IlpoBecT UWHTEpHOIMPOBAHUE 3aJaHHOW (YHKIMKM C TIOMOIIBIO TIEPBOH U  BTOPOit
WHTEPIOJIIIIMOHHBIX popMyn HproToHAa.

2) IlocTpouTh rpadiKu UHTEPIOISIIMOHHBIX MHOTOYJIEHOB M OTMETUTh Ha HEM Y3JIOBBIE TOUKH (Xi,

Yi)-



3amanue S.
1) IlpoBectTw mWHEWHYIO WHTEPHOJAIMIO 3aJaHHOW (QYHKIIMM C TIOMOIIBIO BCTPOCHHOMN

UHTEPIIONSAIMOHHON QyHKImu linterp.

2) IToctpowuts rpaduk Gyukuuu liNnterp u OTMETUTH HA HEM y3JI0BBIC TOUKH (Xi, Yi).

3ananue 6.

1) IIpoBecTH CrIaifH-UHTEPIIONSLKIO C ITOMOIIBI0 GYHKIWMI Ispline, pspline, cspline u interp.

2) [Toctpouts rpaduk GpyHKIHH INtEFP U OTMETUTH HA HEM Y3JIOBBIC TOYKH (Xi, Vi).

3ajanue 7.

1) Beruuciuth 3HaueHus 3aaannoi Gpynkuu yi = f(Xi) B Toukax xi =a +i/10, rme, 1 =0, 1, ..., 10(b
—a), Ha otpeske [a, b].

2) C ucnonb3oBanueM (yskiuu predict BEIMOTHUTE NpecKa3aHue (IKCTPAIOJISIIUIO) MOTydEHHOTO
BEKTOpPA JaHHBIX Yi B mocieayomux 10 Toykax Mo nociegHuM 7 3Ha4eHUSIM (YHKITHH.

3) Orobpa3uth Tpaduyeckd HMEIOIUECS NaHHbIC, MPEACKa3aHHBIC JAHHBIE W WCTUHHBIA BUJ

byukmuu f(x).

4. Kputepuu OlleHKH:

- OIEHKA <«3aYTCHO» BBICTABISECTCA CTYIEHTY, €CIU NpPaBWIBHO O(GOpMIIeHB (OPMBI O
MPAKTUYECKOMY 3a/1aHUIO.

- OIICHKA «HE 3a4TE€HO» HEMPaBUIHHO 0(hOPMIICHBI (POPMBI IO MPAKTHYECKOMY 33JaHHIO.

3aganue, nmpoBepsieMoe BpyuyHyw 4: MaremaTnueckas ~— o0paboTKa  pe3yJabTaToB
9KCHEPUMEHTAIbHBIX JAHHBIX.

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

2. AJITOPUTM BbINOJTHEHHSI TPAKTHYECKOT0 3aJaHU:

2. 1. U3yuuth TeopeTudeckuii Mmarepuail.

2.2. llonyuuts 3a7aHueE.

2.3. OdopMuTH OTYET O TPAKTUYECKOW padoTe COINIACHO 3aJaHUI0 W 3allUTHTh €€ ¥y
npernojaBarers.

3. Oxupaembiii (e) pe3yabrar (BI) - 3amo/jiHeHHMe (POPM NPAKTHYECKOr0 3aJa-HUS:
odopmienue oryera B BUze daitna popmara «MathCAD».

3amanue 1.
CoznaiiTe Ta0nHIly SKCTIEPUMEHTANbHBIX JaHHBIX:

b—a
xiza+h;,i=0,1,...,10, h=

, Ha oTpe3ke [a, b].

Bapuantsl 3ananus 1

Neo Vi [a; b]
BapHaHTa
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] |

3amanue 2.
1) AnnpoKCUMUPOBAaTh MHOTOWIEHAMHU 2-0M M 6-0i CTENEHU 10 METOJY HAaWMEHBIIHNX KBaJpaTOB

byHKLMIO, 331aHHYI0 TaOJIUIIeH 3HAYEHUH X U Vi U CPAaBHUTH KAUYECTBO MPUOIMKEHHH.

2) [ocTpoutk rpadKi MHOTOYICHOB H OTMETHTH Y3JIOBbIC TOYKH (Xi, Yi).

3aganue 3.

1) s mpuBeNeHHBIX B TaOJHIE 3KCIEPHMEHTAIBHBIX JAHHBIX (Xi, Yi) ONPENEeIUTh MapaMeTpbl
JIMHEIHOM perpeccuu ¢ UCIojb30BaHHeM BCTpoeHHBIX GyHkuuit Mathcad slope u intercept.

2) Otobpa3uth rpaduyecky COBOKYMHOCTb TOYEK BEKTOPOB Xi U Yi M pe3yibTaThl IPOBEIECHHON
JIMHEHUHOM perpeccum.

3ananue 4.

1) AnnpokcuMuUpoBaTh JaHHBIE U3 BEKTOPOB Xi U Vi !

— MOJIMHOMOM 4-0¥ CTEIICHH ITPH OMOIIU GYHKIIUI regress u interp;

— HabopaMu MOJIMHOMOB BTOPOTO MOPsiAKa C MOMOIIbI0 GyHKuuit 10ess u interp (mpu span paBHoM
0,5 u 2,5).

2) Otobpa3zuTte rpadu4ecKku pe3yIbTaThl alPOKCUMAIIH.

3ajanue 3.

1) ANmpoKCUMHPOBATH SKCIIEPUMEHTAJIbHBIC TaHHbIE W3 TAONHWI 3HAYEHUH Xi M Vi JMHEHHON
KOMOMHaIuen QyHKInH:

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

2) KoadduuneHtsl BeKTOpa @ HaiiTH ¢ momoInsio Gpyakmuu linfit.

3) Orobpa3uth rpadu4ecku COBOKYITHOCTh TOYEK BEKTOPOB Xj M Yi U PE3YNIbTaThl MPOBEICHHON
JUHEHHOU perpeccuu oOIIero BUAA.

Bapuantel 3ananus 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 12 1 e

X
6 1+ X Cos x
al Cos—

2+ x 10

7 1 /1+ %2 Cos x
1+e

8 X 2—Cos x X
Cos— Sin=

2 _ 2

9 1 arctg\/; Sin 3x
1+e”

10 In(x + 5) M+ x Sin x




1 1 V14X 1
X x?
12 Cos x 1 1
1+ X+ X2 1+ X
13 e* Cos 4x X2
14 m e Sin?(3x)
15 1 X X
— Cos— Cos—
1+ X+X 10 10
3amanue 6.

1) AnnmpoKCUMHPOBATh SKCIICPUMEHTAIIbHBIC JaHHBIC U3 TaOIUIl 3HAUYCHUH Xi 1 Yi PyHKIMEH BUa:
U, +U,-x+U,-x2
f(x)=e o7 2"

2) [TapameTtpsl BekTOpa U HalWTH ¢ moMolnbio ¢pyHakimu genfit.

3) Orobpa3uth rpauyecku COBOKYITHOCTb TOUYEK BEKTOPOB Xi M Yi U PE3yJIbTaThl MPOBEICHHOMN
HEJIMHEWHOH perpeccuu o011ero BUa.

3aznanue 7.

1) BbINOJIHUTE CriIaKUBaHUE HKCIIEPUMEHTAIbHOW (PYHKIINHU, 3a/laHHOM TaOauIel 3HaueHui Xi u i,
C MOMOIIBIO BCTpOoeHHBIX (yHKIuit Mathcad: medsmooth, ksmooth u supsmooth.

2) Pe3ynbTathl Criia)kuBaHusi 0TOOPa3UTh TpapruecKu.

4. Kpurepuu oueHku:

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

- OLIEHKA «HE 3a4TE€HO» HEMPABUILHO 0(hopMIIeHbI (HOPMBI 10 MIPAKTUYECKOMY 33JaHUIO.

3ananue, npoBepsieMoe Bpy4uHYIo 5: UucieHHoe HHTErpupoBaHue U 1uddepeHIpoBaHue.

1. Hean 3ansTus: @opMupoBaHue HaBBIKOB paboThI B mporpamme «MathCAD».

2. AITOPUTM BBINOJHEHHUS NPAKTHYECKOI0 3a/1aHNA:

2. 1. N3yuutsh TeopeTudeckuii Mmarepuail.

2.2. Ilony4uts 3anaHue.

2.3. OcdopMuTh OTYET O MPAKTHUYECKONW paboTe COIJIaCHO 3aJaHUI0 M 3allUTHTh €€ Yy
IpenoaaBaress.

3. Oxupaembiii (e) pe3yabrar (BI) - 3anojiHeHHMe (POPM NPAKTHYECKOr0 3aJa-HUS:
odopmienue oryera B Bue daiina popmara «MathCAD».
3ananue 1.

Omnpenenuth pynkiuio f(X) Tabnuuno, Beraucius 3HaueHus yi = f(Xi) B Toukax xi =a + h; ;
i=0,1,..,8;

h= b-a Ha oTpe3ke [a, b].
BapuanTsl 3ananus 1
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]
Xy X2 + 4

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

5  219(0x+2) [0; 0,4] [1,5; 1,6]

6 X2~arctg(x/3) [0,8; 1,6] [1;1,1]

7 €”*-8in3x [0,4; 1,2] [2;2,1]

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

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

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

11 (2x + 3)-Sinx [0,4: 1,2] [0,5: 0,6]

12 Cosx [0,4;1,2] [1;1.1]

2X+5

13 1 [0; 4] [2; 2,1]
1+ X+ X2

14 1+ X [0,4; 0,8] [1,5; 1,6]

2+ X
15 e [0,4: 1,2] [0,5; 0,6]
3amanmue 2.

b
Breruncnuts uaTErpat: _[ f (X)dX:
a
1) c MOMOI1IBIO BCTPOSHHOTO OIlepaTOpa HHTETPUPOBAHUS;
2) o popmyse NpsMOYTroJbHUKOB;
3) no popmyne Cumncona;
4) ¢ TOMOIIBbIO BCTPOEHHOI'O OllepaTopa MHTErPUPOBAHUS U MHTEpPHOJALUEN TaOnuuHON PpyHKINN
KyOnueckuM crutaiinoM (pyukmuu cspline u interp);
5) MeTo10M HeompeAeNIEeHHBIX KOY(PPUIIUEHTOB ISl YUCIEHHOTO HHTETPUPOBAHUS.

3amanmue 3.
b

Bbruucnuth uHTErpa J. f (X)dX metromom Monte-Kapo. JIyist 3Toro Heo6X0auMO:
a
1) onpenenuTh AMAA30H CaydaiHbIX ynce, Hanpumep j = 0...1000;
2) ompenenuTh ¢ TOMOIIBI0 QYHKIMU MNd paBHOMEPHO paclpeieieHHYIO CIy4YailHyI0 BEIUYHUHY 7]
Ha OTpe3Ke MHTerpupoBanus [a, b];
3) coznate Bextop Fj = f(7;);
4) c momouIbio PyHKIIUK MEaN BHIYUCIUTD WHTETPal.
3ananue 4.
Haiitu nmepBooOpa3Hyto aHanmuTrdecku 3ananHoi GyHkiun f(X), ucmons3ys komanny Symbolic —
Integrate on Variable.
3ajmanue 3.
Bbruncnute 3HaueHMs IEPBOI U BTOPOi porn3BoAHBIX GyHKIuH f(X) B Touke X = c:
1) ¢ momompto onepatopoB auddepennuporanust Mathcad;
2) METOJIOM HEOIPEICIICHHBIX KOA(PDUIIMESHTOB I YUCICHHOTO U PEepEeHIIMPOBAHUS.




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

3ananue 6.

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

4. Kpurepuu oneHku:

- OLEHKA <«3ayTeHO» BBICTABISACTCS CTYIEHTY, €CIM HPaBUIbHO O(GOpMIIEHBI (OPMBI 110
IIPAKTUYECKOMY 3a/1aHUIO.

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

3ananue, npoBepsieMoe BpYUHYI0 6: Pemienre oObIKHOBEHHBIX MTU(D(PEpEeHIIMAIBHBIX YPaBHEHUMN.
1. Hean 3ansaTus: opmupoBanue HaBbIKOB padoThI B iporpamme «MathCAD».

2. AJITOPUTM BbINOJTHEHHSI TPAKTHYECKOT0 3aJaHU:

2. 1. N3yuuts TeopeTudeckuili Marepuall.

2.2. llonyuuts 3a7aHueE.

2.3. OdopMuTH OTYET O TPAKTUYECKOW pabdoTe COINIACHO 3aJaHUI0 W 3allUTHTh €€ Yy

nperno/iaBaTers.
3. Oxupaemblii (e) pe3yabrar (BI) - 3anojHeHHe (POPM NPAKTHYECKOr0 3aJa-HUS:
odopmieHue otueta B Buae ¢aiina popmara «MathCAD».

3amanue 1.

Pemuts 3anauy Komm: ? = f(X,Y), y(0) =1, c marom h = 0,1 na otpeske [0; 1]:
X

— MeTo/10M Dilniepa;

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

— ucnonb3ys pynkuumto rkfixed.

Bapuants! 3aganus 1

Ne f(x, y) Ne f(x, y) Ne f(x, y)
BapHuaHTa BapHaHTa BapHaHTa
1 X+y 6 2y — Cos2x 11 2y + 3¢
2 2X% + 2y 7 y—e2+2 12 Vo
2 —e
2
3 e*—3y 8 3y —2-Sinx 13 Cosx
3
4 y — Sin x 9 ey 14 y—4x+5
5 10 2-Sinx +y 15
Y_y 2x—J g
3 3
3agaHue 2.

[Toctpouts rpaduku peuieHuid, MONTy4YeHHBIX MeTogamu Oiinepa, Pynre-Kyrra, Anmamca u ¢
nomotnsio ¢pyukmnuu rkfixed. Beraucauts B Touke X = | OTHOCHTEIBHYIO MOTPEITHOCTD IS KaKI0TO
METOJA.

3amanue 3.

Haiitu ananutuyeckoe (tounoe) pemenne OJlY u3 3amanus 1 ¢ momompio npeoOpazoBaHUN
Jlammnaca (komanaer Symbolic — Transforms — Laplace Transform u Inverse Laplace Transform).
3ananue 4.

Pemute 3agaay Kommm mist cuctemsr OJ1Y npu 3agaHHBIX HaYaIbHBIX YCIIOBUSIX Ha oTpeske [0; 2] ¢
marom h = 0,2. Pemats ¢ momomrsto pynkuuu rkfixed. [Tocrpouts rpadukn Gpynxmmii u(t) u v(t).
BapuanTel 3ananus 4



Ne Cucrtema 0OBIKHOBEHHBIX HavaneHeie
BapHaHTa muddepeHIaIbHbIX ypaBHEHUN yCIOBUS
u(0) u’(0) v(0) v'(0)
1 =2v+tu 1,5 1,5 1 1
{’ =4v-2u.
2 T =-v+ 3u; -1 1 -15 3
{’ =v—2U.
3 T=2v— U 1,5 1,5 1 1
{’ =4v+u
4 T=5v; 1 1,5 0 2
{’ =v+2Uu+t.
5 =v+outt 0,5 1,5 -1 2
{’ =v+2u-—t.
6 =2v+tutt 0,5 2 1 2
{’ = 4.
7 =-V+T; 5 5 -1 1
{’ =J5v—1TU
8 "=v-5u; 1,5 1 3 1
{’ =2v+u+tt
9 "=0,5 +v; 2 0 -1 1
{’ =4-u+t
10 = v+ -1 2 -1,5 0
{’ =v+3u
11 =yv—u-t; 1,5 1,5 -1 -1
{’ =2v+u
12 =5v+i -1 1,5 0 -2
{’ =3v+u
13 =yt -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
3ajanue 3.
Ha otpeske [a; b] ¢ ucmonb3oBanuem ¢ynkumii load, score u shval mpeoOpazoBath KpaeByro
3a1auy:
2

d—2 =f(x, y, y’), npu rpannunbix ycinoBusx Y(a) = 4, y(b) = B k 3amaue Komn u HaliT perienune
X

3aganHoro OJ1Y B 10 mpoMexxyTOYHBIX TOUKAX ¢ oMok GyHKIwn rkfixed.

BapuanTel 3amanus 5

Ne f(x, v, v) I'pannyHbBIe yCIOBHS

BapHaHTa a b y(a) y(b)
1 e’y + Cos X 1 2 0 0
2 ysinx +e ™ 2 3 1 0
3 y COS X + tg X 0 1 0 0,45
4 X3y + cos X 0 1 1 0
5 X+ey 2 4 1 0,14

1-X




6 x2y +1 1 3 0 0,17

1+X
7 Yy 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
1 ey, -3 -2 3 0

X
12 1 1 2 3 0 0

2

(X +=)y+—
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

4. Kpurepuu ouenku:

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

- OLIEHKA «HE 3a4TE€HO» HENPABUILHO 0(hopMiIeHbI (HOPMBI 10 MIPAKTUYECKOMY 33JaHUIO.

3ananue, npoBepsiemoe Bpy4Hyl 7: Pemenue auddepeHunanbHbIX YpaBHEHHMH B YacCTHBIX
IIPOU3BOJIHBIX.

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

2. AITOPUTM BBINOJIHEHUS IPAKTHYECKOI0 3a/1aHus:

2. 1. U3yunts TeopeTndecKuil MaTepHuall.

2.2. Tlonyuuts 3a1aHue.

2.3. OdopMHUTH OTYET O TMPAKTUYECKOM paboTe COIVIACHO 3a/laHUI0 U 3allUTUTh €€ Yy
npernoaaBaress.

3. Oxunpaembiii (e)  pesyabrar (bI) - 3amoJHeHHe (OPM NPAKTHYECKOIr0 3aJa-HHUA:
odopmienue oryeta B Buze ¢aina popmara «MathCAD»y.

3amanue 1.
Bapuantsl 3ananus 1
Ne f(x) a b c
BapHaHTA
1 )4 ‘ 1 0,1
2 4 == 2 0,1
3 | 4 0,2
4 | 6 0,3
5 | 8 0,4
|
I
|
0 P .
6 X(x2—1)
7 sin (mx?)
8 Sin(mx) cos x
9 x-sin2(x —1)
10 4x3(x — 1)




11 y 1 0,1 0,2
12 a 3 0,2 0,4
13 | 5 0,4 0,6
14 | 7 0,6 0,8
15 } : 9 0,8 0,9
|
0 L
b X
PGLHI/ITL 3a;[aqy (6] KOHGGaHI/II/I CprHBI GHHHHHHOﬁ JJIMHBI C 3aerHJIeHHBIMI/I KOHIIaMM:
o’u  , o«
—2 =a - —2 ,a = 1;
ot OX
C HAYAJIbHBIMHU yCJIOBI/ISIMI/II
u(x, 0) = f(x),

a—u(X,O)ZO,OSxS 1;
ot

¥ HyJeBbIMH TpaHn4HbIME ycnoBusivu: U0, t) = u(l, t) = 0.

Jlnst pereHust 3a1a4u mocTpouTh ceTky u3 11 y3mo0B mo X (i =0, 1, ... 10) u mpoBecTH BBIYUCICHUS
st 16 cnoés o t (j =0, 1, ... 16). Berunciienus BBIMOJIHUTH ¢ 11arom h mo x, paBusiM 0.1 u mrarom
7 o t, paBubim 0,05. Otobpasuth rpaduuecku pemenue 3amadu Ha 0-M, 5-m, 10-M u 16-m
BPEMCHHBIX CIIOSIX.

3amanmue 2.
Haiitu pemenune U(x, t) a7t ypaBHEHUS TEILIONPOBOAHOCTH C IOCTOSHHBIMU KOA((PHIIMCHTAMH:
2
ou o°u
—=a_—.,a=1
ot OX

C HauaJIbHBIMU YCIOBUSIMHU:
u(x,0) =f(x),0<x<1;

Y TPAaHUYHBIMH YCIIOBUSMU:

u(0,t) =a,

u(l, t)y=>h.

Jlist pemieHust 3amauu moctpouth cetky u3 11 y3moB mo X (i =0, 1, ... 10) u mpoBecTH BBIYHCICHUS
it 12 cnoés o t (j =0, 1, ... 12). Beruuciienus BeImoaHUTh ¢ marom h mo x, pasubiM 0,1 u mrarom
7 1o t, paBHbM 0,005. OTOOpa3uTh rpaduyecku pemeHue 3agadu Ha 0-oM, 4-om, 8-oMm u 12-om
CIOSIX W TOCTPOUTH MHTErpajbHYIO MOBEPXHOCTh PACHpPENEICHUs] TEeMIEpaTypbl B CTEpXKHE C
nomoIikio komansl Graphics — Create Surface Plot.

Bapuantsl 3ananus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapuaHTa
1 X(x—1) 0 0 9 (X2 +0,5)-cos(2 x) 05 | 15
2 X3+ x2-x 0 1 10 Sin(m x)-cos x 0 0
3 x2(1 —X) 0 0 11 xsin(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(27mx) 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.

Halitn cranuoHapHOe pacnpeeneHue TeMIlepaTypbl B KBAJpaTHOM IUIaCTMHE CO CTOPOHOM 1,
omnuceIBacMoe ypaBHeHueM Jlamnnaca:



o°u s 0°u
ox*  oy°

C KpaeBbIMHU yCJIOBUSMH BUJIA:

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

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

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

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

Pewatp 3amauy ¢ nomouipro hynkumu relax. J{is penienus 3ajauun mocTpouTh ceTky u3 11 y3noB
mo X (i=0,1,..10) u u3 11 y3moB mo y (j =0, 1, ... 10). Oto6pa3uts rpapuuecKu ¢ MOMOIILIO
komanael Graphics — Create Contour Plot crammonapHoe pacmpeneneHHe TeMIepaTypsl B
IJIaCTUHE.

Bapuantsl 3ananus 3

0;

Ne fi(y) fa(y) fa(x) fa(x)
BpHUaHTa
1 y? cosy+ (2— X3 1+x
—cosl)y
2 e/ —ey? y 1-x3 X2
3 1-vy? y sinx+1— — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 & +y}(1-e)-1 y 0 X
6 y? cosy+ (3— X3 1+ 2x
—cos 1)y
7 0 y sin x— x3-sinl X2
8 2ey — (1+ + —y 1-x3 X—2
2e)y’—1
9 —10y’ -8y +6 | —10y?>—30y + 22 x>+ 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 ey 1 e*
13 —y? - by 4 + 5y — y? X2 + 3x X2+ 3x + 4
14 3-7y 7— 6y 4x + 3 5X—4
15 0 siny 0 sin x

4. Kpurepuu oneHku:

- OLEHKA <«3ayTeHO» BBICTABIAECTCA CTYIEHTY, €CIU NpaBWIbHO O(OopMIeHbl (GOpMBI IO
MPAKTUYECKOMY 3a/1aHUIO.

- OLIEHKA «HE 3a4TE€HO» HEMPaBUILHO 0(hopMiIeHbI (HOPMBI IO MPAKTUYECKOMY 33JaHUIO.

3aganue, npoBepsieMoe Bpy4HYI0 8: CrieKTpasbHbIN aHAJIN3 U CUHTES.

1. Hean 3ansTus: @opMupoBaHue HABBIKOB paboThI B porpamme «MathCAD».

2. AITOPUTM BBINOJHEHHUS IPAKTHYECKOI0 3a/1aHNs:

2. 1. U3yunTs TEOpETUUECKUNA MaTepral.

2.2. TlonyuuTs 3aaHue.

2.3. OcdopMuth OTYET O MPAKTHUYECKOM paboTe CcOrjacHoO 3aJaHUI0 M 3allUTUTh €€ Y

npernojaBarers.
3. Oxumaemplii (e)  pesyabrar (bl) - 3amojiHeHHMe (OPM NPAKTHYECKOT0 3aJa-HUSA:
odopmienue oryera B Bue daiina popmara «MathCAD».

3ananue 1.

1) Berurcnuth nepBbie miecTh Map Kod(GGUIMEHTOB pa3ioxeHus B psag Pypbe dynkiuu f(t) Ha
orpeske [0, 27].



2) Iloctpouts rpaduku 1, 2 u 3 rapMOHUK.

3) Beimonauth rapmonndeckuii cuntes Gyukiuu f(t) mo 1, 2 u 3 rapmonnkam. Pe3ynbTaThl cuHTE3a

0T00pa3uTh rpadUuecKy.
BapuanTse! 3ananus |

No () No () No ()
BapHaHTa BapHUaHTa 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 in’ 13 o 10(t-7)?
; e
3+ 3Sin t + Cos2t
4 Sin3t 9 Sint + |Sin2t| 14 cost
‘Sin t‘ +|Cost| €
5 |sin 3t| 10 2 15 t
Cose [t —C0S— .
Sm[aj e 2Cos(Sin t)
3aganue 2.

1) BBIMONHUTD KJIACCHUYSCKHIA CIIEKTPaIbHbIN aHanmu3 u cuaTe3 GyHkimu f(t).

2) OroOpa3uth rpaduyecku CHEKTPHl aMIUIMTYJ W (a3, pe3yapTaT CIEKTPAJIbHOTO CHHTE3a
bynximn f(t).

3aganue 3.

1) BBIMOSHUTE YHCIIEHHBIH CIIEKTPaIbHBIN aHanu3 u cuHte3 Gynkuuu f(t). Jns aToro Heodbxoanumo
3a1ath UcXoanyt ¢yHkiuio f(t) muckperrno B 32 orcuérax.

2) OroOpa3uth rpaduyecku CHEKTpbl aMIUIMTYJ W (a3, pe3yapTaT CIEKTPaJbHOTO CHHTE3a
dynkimu f(t).

3ananue 4.

BhimomHUTh cHieKTpaibHblil aHanmu3 W cuHTe3 ¢GyHkiuu f(t) ¢ momompio BII®. [lns storo
HEOOXO0UMO:

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

2) BemonHUTh npsimMoe BII® ¢ momompro ¢yHkimm fft 1 oroOpasute rpaduyeckn HaiineHHBIE
CHEKTPBI aMIUTUTYA U (a3 IEepPBhIX IECTH TAPMOHUK;

3) BemonHUTE 00patHOoe BII®D ¢ momombio ¢ynkuun ifft 1 orobpasuth rpaduuecku pesysibrar
CHeKTpajbHOTO cHHTe3a QyHKuu f(t).

3ajaHue 3.

Bemmonautes Gunbrpanuio Gyakiuu f(t) ¢ momonipio BI1D:

1) cunresupoBars ¢yHkuuio f(t) B Buae monesHoro curhHana, mpeactaBieHHOro 128 oTcueramu
BEKTOpA V,

2) K TOJIE3HOMY CHUTHANly V TPHUCOCOUHHUTH IMyM ¢ momompto ¢ynkuuu rnd (rd(2)-1) u
chopMupoBaTh BEeKTOp U3 128 0TCUETOB 3alllyMIIEHHOTO CUTHAaJA S;

3) mpeobpa3oBaTh CUTHaJl C IIYyMOM S M3 BPEMEHHOH 00JacTH B YaCTOTHYIO, UCIOJB3YsS MPSIMOE
BI1® (pyuxuus fft). B peaynprate nonyuntes curHai f u3 64 4acTOTHBIX COCTABIISIONINX;

4) BBIMOMHUTH (UIBTpYIOIIEE Mpeodpa3oBaHME C MOMOINBI0 (YHKUIMU XeBucaina (mapamerp
GunbTpanuu o = 2);

5) ¢ momomsto pyakuuu ifft BemonHUTE 00paTHOE BII® M Momy4uTh BEKTOpP BBIXOJHOTO CHUTHANIA
h;

6) mnocTpouTh TrpadUKd TOJE3HOTO CHTHAJIA V M CHUTHAJAa,
3alIyMJIEHHOTO CUTHAJA S.

MOJyYEeHHOTO  (pUIIbTpaLuei



4. Kpurepuu oneHku:

- OLEHKAa <«3auYTeHO» BBICTABIAECTCS CTYIEHTY, €CIM IpPaBUIbHO OQOpMIIEHBI (HOPMBI 10
IIPAKTUYECKOMY 3a/1aHUIO.

- OLIEHKA «HE 3a4TE€HO» HENPaBUIbHO 0(hOpMIIEHBI (POPMBI IO IPAKTUYECKOMY 3aAHUIO

7.3. OneHo4HbIe CpPeACTBA JIS NMPOMEXKYTOYHOH AaTTECTAMH IO MTOraM OCBOEHHS
AUCHHUIJIMHBI

7.3.1. Bonpochl K npoMeskyTO4HOM aTTecTanuu. Tect

Cemectp 10

3aganue Nel
CratucTHYeCcKUe MOJICTH OTINYAIOTCS OT APYTUX MaTEMaTHYECKUX MOJCIICH B 3aBUCUMOCTH
BbI6€pI/IT6 OJIUH U3 5 BapHUaHTOB OTBCTA:

OT XapakTepa NpuMCHACMOIro MCToAa MOJACINPOBAHNA UJIX UCITIOJIB3YEMOT'O

1) MaTEeMaTHYECKOTO armnapara

2) oT croco6a uir (HOpPMBI UX TIPEACTABICHHS

3) OT CTETICHHU OTPAXKECHHUSI COOTBETCTBYIOIIMX CBOMCTB OOBEKTOB
4) OT CTETICHH OTPAKEHUS OIPEICICHHON MOJHOTH 00BEKTOB

5) OT IPEAMETHON 00JIaCTH U 3a7a4 MOACITHPOBAHUS

3aganue No2

TGOPGTI/IKO-MHO)KGCTBCHHBIG MOZACIIN OTJINYAKOTCA OT APYIUX MAaTCMAaTUUCCKUX MOZIGJIGI;'I B
3aBUCHMMOCTH

Bribepute onuH U3 5 BapUaHTOB OTBETA!

OT XapaKTepa NpUMCHACMOIo METOAa MOJACIUPOBAHNA UJIIN UCIIOJIB3YEMOT'O

1) MaTeMaTHYECKOro anmnapara

2) oT crioco0a Ui GopMbl UX MPECTABICHUS

3) OT CTENEHHU OTPAKEHUSI COOTBETCTBYIOLIUX CBONCTB OOBEKTOB
4) OT CTETIEHHU OTPAXKEHUs OINPEICIEHHON MOIHOTH OOBEKTOB

5) OT IIPeAMETHON 001aCTH U 3a7]a4 MOAETUPOBAHUS

3ananmne Ne3

A6CTpaKTHO'aJ'IFe6paI/I‘IeCKI/Ie MOZCIIN OTIIMYAIOTCA OT APYI'UX MAaTEMAaTUUCCKUX MoJgeJIel B
3aBUCHUMOCTH

BriGepute oiuH U3 5 BApHAHTOB OTBETA:

OT XapakTepa NpUMCHACMOro METOAa MOJACIUPOBAHNA UIIU UCITOJIB3YEMOT'O

1) MaTEMaTUUYECKOTO anmapara

2) 0T crioco0a Uil (GOPMBI UX MPEICTaBICHUS

3) OT CTENEHU OTPAKEHUSI COOTBETCTBYIOLIUX CBOHCTB OOBHEKTOB
4) OT CTENEHU OTPAKEHUS ONPEAETICHHON MOTHOTH 0OHEKTOB

5) OT MPEIMETHOM 00JACTH U 3a7]a4 MOJICITHPOBAHUS

3aganue Nod



Hederkue Monenu OTInM4arOTCs OT IPYrUX MaTEMaTHYECKUX MOJIENEH B 3aBUCUMOCTH
BriGepute ouH U3 5 BApHAHTOB OTBETA:

OT XapakKTepa NpuUMCHACMOro METoa MOJACIUPOBAHNA UIIU UCIIOJIB3YEMOTI'O

1) MaTeMaTHYECKOTO anrapara

2) OT crioco0a uin (HOPMBI UX TIPEICTABICHUS

3) OT CTETICHU OTPaKCHUSI COOTBETCTBYIOIIMX CBOWCTB OOBEKTOB
4) OT CTETICHU OTPaXKCHUSI OIPEICIICHHON TTOJTHOTHI 00BEKTOB

5) OT IIPEMETHOM 001aCTH U 337]a4 MOACTUPOBAHUS

3aganue Ne5
ABTOMAaTHBIE MOJIENIN OTJIMYAKOTCS OT APYTMX MATEMATUYECKUX MOJENIEH B 3aBUCUMOCTH
BriOepute oauH U3 5 BapuaHTOB OTBETA!

OT XapaKTepa NpUMCHACMOro METoAa MOACIUPOBAHNA UIU UCITIOJIB3YEMOT'O

1) MaTeMaTHYEeCKOro anmnapara

2) OT crioco0a uin (OPMBI UX TIPEICTABICHUS

3) OT CTENEHU OTPAXKEHUsI COOTBETCTBYIOLIMX CBOUCTB OOBEKTOB
4) OT CTENEHU OTPAKEHUS ONPEAEICHHON MOJHOTHI OOBEKTOB

5) OT IIPEIMETHOM 00J1acTH U 3a/1a4 MOJEJIMPOBAHUS

3aganue Ne203
YKaKUTE BEKTOP M CIydalHBIX YHCEN, UMEIONUX SKCIIOHEHITMAILHOE pactpeielieHuE.

Br16epute oaun U3 6 BapuaHTOB OTBETA!

1) reverse(v)

2) rexp(m, r)

3) rk(m, di, d2)

4) rgamma(m, s)

5) rgeom(m, p)

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

3aganmne Ne2(04
VYkaxxkute BEKTOp M clydyailHbIX YKCEN, UMEIOLUX pactpeaenenne duiepa.

BriOepute ouH U3 6 BapuaHTOB OTBETA!

1) reverse(v)

2) rexp(m, r)

3) rF(m, di, d2)

4) rgamma(m, s)

5) rgeom(m, p)

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

3aganmne Ne205

VYkaxure BEKTOp M CIy4allHbIX YHCEII, UMEIOIUX FraMMa-pacipeiesICHHE.



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)

3amanmne Ne206
YKaKuTe BEKTOP M CIydallHbIX YHCEI, UMEIOIIUX TEOMETPHUIECKOE PaCIIpe/ICIICHHE.

BriGepute onuH 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 Ne207
VkakuTe BEKTOp K cilydaiiHbIX YMCeN ¢ TUIIEPIEOMETPHUYCCKUM PACTIPEICIICHUEM.

Br16epute oaun 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)

Kpurepun onienxu: IIpaBuibHbIi OTBET Ha OIMH BOMPOC OLEHUBAETCS B OJMH Oall.
KonnyectBo 6amioB cymmupyercs. B mpolecce NMpoxokIeHHs Kypca CTYAEHT MOKET HaOpaTb
(max 70 GanoB).



8. YueOHOo-MeTOAMYecKOe U MH(POPMAITMOHHOE o0ecevyeHre JUCHMIITIMHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

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




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

e Elibrary [DnextpoHHbIii pecypc] : HaydHas snekTpoHHas Oubnmoreka. — MockBa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.

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

e Science  Direct  [DnekTpoHHBII  pecypc] :  KONJICKIHMS  3JCKTPOHHBIX  KHUT
usnarenscTa Elsevier.  — Netherlands: Elsevier, 2018- . — Pexum gocryma
sciencedirect.com. — 3aru. ¢ skpana. — SI3. aHrJI.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows Jorosop Ne 690 ot 19.05.2015r., cpok neicTBUSI - OECCPOUHO
2 | Office Standart Jorosop Ne 727 ot 20.07.2016r., CpoK eHCTBHSI - OECCPOYHO
4 | MathCAD Akt m/m ot 21.07.09 (I'oc. Kontpakr 487 ot 28.05.09)
beccpounas




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

n/n

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

IlepeyeHb OCHOBHOT0 000PY10BAHMS

Aymutopus  BeOKOoH(pepeHUMH.  YueOHas
aymIuTOpUs. Il MPOBENEHUS  3aHATHA
JEKIIMOHHOTO THIA. YueOHas ayquTopus IJis
MPOBEJCHUS 3aHSITUA CEMUHAPCKOro THIIA.
YuebHast  ayauTopuss UL KypCOBOTO
MPOEKTUPOBAHUS  (BBIMOJIHEHHUS] KYPCOBBIX
pabor). YueOHast ayauTopust Jisi TPOBEACHUS
TPYHIOBBIX u WHIUBUIYaJIbHBIX
KOHCYJIbTallMi. YdeOHas ayauTopust IS
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS U
npomexxyrouHoi arrecramu (YJIK-810)

DKpaH TEIICBU3HOHHBIMN, mpma,
MIPOKEKTOPBI Ha IITAaTHBE, CTOJI
MIPENOAABATEIbCKUN, CTYlI
MIPETO0/1aBaTeNIbCKUH, TpaHCIapaHT-

MEPETSIKKA, CUCTEMHBIN OJIOK

[TomerieHne i1 CaMOCTOSITEIbHON PabOThI
cryaentos (I'-401)

Cronsl YUYEHHUYECKHE, CTYJIbs
yueHnyeckue, I[IK ¢ BbIXOgom B ceTh
Wurepuer




