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Hepeqeﬂb KOMHeTeHHI/Iﬁ U YPOBHH HUX C(l)OpMI/IpOBaHHOCTI/I nmo IucuauiimHamM

(MoxyJsim), mpakTuKam B npouecce ocsoennss OIIOII BO

B mporecce ocBoenus o0pa3zoBaTeIbHON MPOrpaMMbl Yy O0ydYaroIierocs: B

X0A€ HU3YUYCHUA AUCLHUILIMHBI

«Cpeodvl  umdiceHepHo20 NPOeKMuUposanus U

BblHUCTIUMETIBHO20 M00€]Zup06dl-lu}1» JOJIDKHBI C(i)OpMI/IpOBaTI)CH KOMIICTCHIINH .

OIIK-1

Kpurepun onpeznenenust cpopMUpPOBAaHHOCTH KOMIIETEHIINI HA pa3IMYHBIX

YPOBHSX UX (OPMUPOBAHUS

MNunexc xomereHIIMu

CopeprxkaHrie KOMIETEHIIUU

OIIK-1

CnocoOeH MNPUMCHATH €CCTCCTBCHHOHAYYHBIC U 06H.IGI/IH)K6HepHBIe 3HaHUs,
MCTOJAbl MATEMATUYCCKOI'O aHaJIn3a U MOACIMPOBaHUA, TCOPECTUICCKOTO U
OKCIICPUMCHTAJIBHOT'O UCCJICIOBAHNS B HpO(i)CCCHOHaJ'ILHOﬁ JACATCIIBHOCTHU

KO)I 1 HAMMCHOBAHHEC MHAWKATOPA
JOCTHKCHHA KOMIICTCHIINH

Bunp! 3aggatuil
st popMHUpOBaHUS

OneHoyHbIE CpesICTBA
JUISL OLIEHKU YPOBHS

KOMIIETEHIINU c(OpMHUPOBAHHOCTH
KOMIIETCHIIUU

HN-4 onk.1 3HaE€T OCHOBHEIE JJIEMEHTBI Jlexiun, [IncemeHnHsli ompoc,
TCOpUN U IPAKTUKA MATCMATHICCKOTO U MIPAaKTUYECKUE 3aJaHUs K IPAKTHIECKUM

KOMHBIO:I:GPHOFO MOJCIIUPOBAHUA CUCTEM 3aHATHS, pa60TaM, BOTIPOCHI U
PasITaHON IPHUPOJIEL, TOHNMACT IPHHLHIIBI CaMOCTOSATENbHAS 3aJ[aHMs [ TIPOBEICHUS

00BEKTHO- OPUEHTHUPOBAHHOTO TTOIX0/1a K p abora, KprOBOﬁ yK3aMeHa, KprOBOﬁ

MPOCKTUPOBAHNUIO BBIYUCIUTCIBHOTO TIPOEKT TIPOEKT

OKCIIEPpUMCEHTA C ITOMOMIBIO ITPOTrPpaMMHOTO
obecneueHus COBPCMCHHBIX CUCTEM
IIporpaMMHUpOBaHUA U CTAHAAPTHBIX ITAKETOB
MOJACIINPOBAHUSL

Yposuau ocBoenust komneteHmu OITK-1

YpoBeHb OCBOEHUSA
KOMITETEHIINH

Kpurepun onenuBanus

[IponBUHYTHIH (OTAMYHO)

3HaeT: B [TOJIHOW Mepe OCHOBBI 00bEKTHO-OPUEHTHPOBAHHOTO TIOX0/1a K
MPOTPaAMMHUPOBAHUIO; JIEMEHTHI TEOPUU U TPAKTUKU KOMITBIOTEPHOTO
MOJIEITMPOBAHNS; METOABI Pa3paObOTKH allTOPUTMOB JIJISI HICCIIEIOBAHNS
00BEKTOB MOJICITUPOBAHMS;, TPUHIIUITBI PA0OTHI C MPOrPaMMHBIM
WHCTPYMEHTapPHEM KOMIBIOTCPHBIX TEXHOJIOTHH MOJIEITUPOBAHUS; SI3BIKH
MPOLEAYPHOTO ¥ 00bEKTHO-OPUEHTHPOBAHHOTO IIPOTPAMMUPOBAHUSI.
YmeeT: paboTarh METOJaMH U TEXHOJIOTHUSMH IIPOTPAMMHPOBAHKS,

BKJIFOYAsi 00bEKTHO-OPUEHTUPOBAHHBIC; TIIAHUPOBATH BBIYUCITUTEIIBHbIH
9KCIIEPUMEHT ¥ OPTaHU30BBIBATH €TI0 BHIMOJIHEHHE C IPUMEHEHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH, IOCTABIISIEMBbIX COBPEMEHHBIMU CHCTEMaMHU
nporpammupoBanusi: MatLab, LabWiev, SkeiLab u np. o6bextHO-
OPHMEHTHPOBAHHBIC CHCTEMBI.

Bnageet: nporpaMMHBIM HHCTPYMEHTAPUEM KOMIBIOTEPHBIX TEXHOJIOTUN
MOJIEJTMPOBAHNS; I3BIKAMHU TIPOIIEYPHOTO U 00BEKTHO-OPHEHTHPOBAHHOTO
MPOrpaMMHUPOBAHS;, HABBIKAMH Pa3pabOTKH U OTIAIKH MIPOTpaMM He




MCHEC, YHEM Ha OJHOM U3 aJITOPUTMHUYCCKUX IMMPOLCAYPHBIX A3BIKOB
IporpaMMuUpOBaHUA BbBICOKOI'O YPOBHH.

[ToBbIIeHHBIH (XOPOIIIO)

3HaTBh: OCHOBBI 00BEKTHO-OPHUEHTHUPOBAHHOTO ITOAX0A K
MPOTrPaMMHUPOBAHUIO; SJIEMEHThI TECOPHU M MPAKTUKU KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS; METOBI pa3pabOTKU aJrOPUTMOB JJIsl HCCIIEIOBAHUS
00BEKTOB MOJICITIMPOBAHHUST; IPUHIIUIIBI PabOTHI C MPOTPAMMHBIM
UHCTPYMEHTapHEM KOMITBIOTEPHBIX TEXHOJIOTHI MOJICTUPOBAHNUS; SI3BIKH
TPOIIEYPHOTO U O0BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPOBAHUS, HO
3aTPYAHSACTCS MPU OTBETAX Ha BOMPOCHI, BHIMOJHACT 3TOT YPOBEHbB MOCIIE
JIOTIOJTHUTENILHOTO Pa3bsICHEHHS TPETO/IaBaTeNIeM.

YMeet: paboTaTh METOJJAMH U TEXHOJIOTUSIMU TTPOTPAMMHUPOBAHUS,
BKITIO4asi 00bEKTHO-OPUECHTUPOBAHHBIC; TNIAHUPOBAThH BHIYUCITUTEIBHBIH
9KCTIIEPUMEHT U OPTaHU30BBIBATH €r0 BBHIMIOJHEHHUE C MPUMEHEHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH, IIOCTABISIEMBIX COBPEMEHHBIMH CHCTEMaMU
nporpammupoBanusi: MatLab, LabWiev, SkeilLab u ap., Ho ucrnons3yer He
3(hEeKTUBHBIC METOJIbI MATEMATUYCCKOI'O aHAJIM3a U MOJICIIUPOBAHUS,
TEOPETUIECKOTO U IKCIIEPUMEHTAIILHOTO HCCIICAOBAHHSI.

Baagers: nporpaMMHBIM HHCTPYMEHTAPUEM KOMIIBIOTEPHBIX
TEXHOJIOTUI MOJIETTMPOBAHNUS; I3bIKAMH MIPOLIETYPHOTO U OOBEKTHO-
OPHUEHTUPOBAHHOI'O ITPOrPaMMHUPOBAHUS; HABBIKAMU PEIATh 3a7a4H
CPEIHETO YPOBHS CII0KHOCTHU C UCIIOJIB30BaHUEM TPEOyeMOro
WHCTPYMEHTApUs

IoporoBerii  (6a30BbIil)
(YIOBIETBOPHUTENBHO)

3HaeT He B TOJHOM 00beMe OCHOBBI 00 BEKTHO-OPHEHTHPOBAHHOTO
NOAX0/a K MPOrPaMMHPOBAHHIO; JIEMEHTHI TEOPUU U TIPAKTHKH
KOMITBIOTEPHOTO MOACITUPOBAHMS; METOABI pa3pabOTKH alrOpUTMOB
JUIS UCCIIeIOBAaHMS OO BEKTOB MOJICIIMPOBAHMSI; IPUHLIUIIBI pAaOOTHI C
POTPaMMHBIM HHCTPYMEHTapHUEM KOMIBIOTEPHBIX TEXHOJIOTHI
MOJICIIUPOBAHUS; SI3BIKU MPOLIETYPHOTO U 0O BEKTHO-
OpPUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHHUS.

YMeeT: mIaHupoBaTh HKCIEPUMEHT, HO C TPYIOM MOXKET OpPraHu30BaTh
BBITIOJTHCHHUE €T'0 C IPUMEHCHUEM KOMIIBIOTCPHBIX TEXHOIOTHI

Brnazneer B HenosHOM Mepe NporpaMMHBIM HHCTPYMEHTapUEM
KOMITbIOTEPHBIX TEXHOJIOT M MOJEIUPOBAHUS; SI3bIKAMU
MPOLEAYPHOTO U 00BEKTHO-OPUEHTUPOBAHHOTO
IpOTrpaMMUPOBAHUS; HABBIKAMH PEIaTh MPOCTEHUIIINE 3a]auu C
HCII0JIb30BaHUEM TPeOyeMOro HHCTPYMEHTapHs

2. Meroauveckue, OLICHOYHbIC MATEPHAJIBLI U CPEACTBA, ONpele/soIne
npoueaypbl OLECHUBAHUSA C(POPMHUPOBAHHOCTH KOMIIETEHUUH (3JIEMEHTOB
KoMmIeTeHuuil) B mpouecce oceoennsi OINIOIT BO

2.1 OueHouYHbIE CPEACTBA JJIs1 TEKYIIET0 KOHTPOJISI

BOl'[pOCl)I AJIA ITIMCBMCHHOT'O OIIpoca
Tema 1. Cpena HHKEHEPHOI 0 NPOEKTHPOBAHNS ¥ BHIYHCINTEIbHOI0 MOJACTUPOBAHHUSA

LabVIEW

1. OcroBbI paGoTHI ¢ 1aGOPATOPHEIM HHCTPYMEHTAPHEM Ha OCHOBE BUPTYAJILHBIX
puOOpoB B rpaduueckoit cpesie MporpaMMHUPOBAHUS [T YIEHBIX U HHKEHEPOB




LabVIEW.

Ienouncnennas apudmetnka B cpeae LabVIEW.

CrpykrypHoe mporpammupoBanue B cpeae LabVIEW.

O6paboTka MaccuBoB B cpeze LabVIEW.
OOBEKTHO-OPHEHTHPOBAHHOE MPOrpaMMupoBanke B cpeae LabVIEW,
Crpyktypsl BeTBieHus B LabVIEW.

[uknuueckue cTpykTypsl B LabVIEW.

CoueTaHue MUKINYECKUX U YCIOBHBIX CTPYKTYp B LabVIEW.
Ctpyktypsl BeTBiieHust B LabVIEW.

0 ®yukims Beioopa B LabVIEW.

H©9°NP’S”:'>9°!\’

TeMa 2. Cpegla mmceﬂepﬂoro leO(BKTHpOBaHI/Iﬂ MU BbBIYUCIUTEJIBHOI'O MO}Ie.]'lI/lI)OBaHI/IH
MatLab

[TycTh 3HaueHUs1 apryMeHTa 3a/1aHbl BEKTOPOM-CTPOKOIA:
x=[123456 7 8],

a MaCCHB, COOTBGTCTBYI-OHH/Iﬁ 3Ha4YCHHIO HBMepeHHOﬁ BCJIINYNHEBI:

y = [-1.1 0.2 0.5 0.8 0.7 0.6 0.4
0.1] 3apaHue. T[pumeHuts npoueaypy polyfit(X,Y,h), roe h -
nopsAAoK annpoKkcumupytowero nosmHoma ana MHK-npubaunxkenns y=f(x) npwm

Pa3HbIX 3HAYEHUAX NopAAKa anMnPOKCMMUPYIOLWEro NOANHOMA: >> x = [1 2 .. ..
81>> y = [-1.1 .. .. 0.1]1>> polifit (x, y, l)ans = 0.1143 - 0.2393

3apaua 1. HammucaTths mporpaMmy anmnpoKCUMaIiy 3aJaHHbIX 3HAYEHU MaCCUBOB
X u Y HEU3BECTHOU ? 3aBUCUMOCTBIO U TIOJTYUYUTh PE3YNIbTAaT:

y (x) =0.1143 x — 0.2393;

3agaua 2. Hanucats nporpammy anmnpoKCUMAaIMK 3aJJaHHbIX 3HAY€HUN MAaCCHUBOB
X 1 Y HEU3BECTHOU ? 3aBUCHUMOCTHIO U TIOJTYYHUTh PE3YNIbTAT:

y (x) =-0.1024 x*+ 1.0357 x — 1.7750;

3agaua 3. Hanucats nporpammy anmnpoKCUMAaIMK 3aJaHHbIX 3HAY€HUH MAaCCHUBOB
X u 'Y HEeU3BECTHON ? 3aBUCUMOCTBIO U TIOJIYUUTh PE3YJIbTaT:

y (x) =0.0177 x>—0.3410 x*+ 1.9461 x —2.6500;

3anaua 4. Hanncats nmporpaMmy anmnpoKCHUMalMy 3aJaHHbIX 3HAYEHU MAaCCUBOB
X u 'Y HEeU3BECTHOW ? 3aBUCUMOCTBIO U TIOJIYUUTh PE3YJIbTaT:

y (x) =-0.0044 x*+0.0961 x*>—0.8146 x° +3.0326 x — 3.3893;



3agaua 5. PaccmoTpum annpokcumaumio GyHKUMKM y = sin (x), KoTopas 3agaHa 11
TOYKamu Ha uHtepsane [0, 10].

x =0 : 10; y = sin (x);

xp = 0 : 0.25 : 10;

yp = inter pft (y, 41)

xt =0 : 0.01 : 10; yt = sin (xt);
plot (xt, yt, ‘r’), hold on, plot (x, y, ‘ob’, xp, yp).

MomupmumpoBaThb [IPOT'PaMMHBIA KOI oA anmnpoxKCcuUMalum
byuxumm y = cos (x) Ha nHtepsane [0 ,9.42], nocTponB OAHOBPEMEHHO C 3TUM
rpaduk cos(x) B 36 TouKax.

3amaua 6. PaccmoTpum  annpoKcumaumio  GyHKuMM  owmnbok  erf(x):
2 ¢ . o o

erf(x):Tje‘t dt, KoTopas sBnAeTCcA OrpaHUYeHHOW CBepxy O YHKUMEN,
To

MCMNoNb3yA 4N1A 3TOr0 CheAyoWwmrin NPOrPAMMHbIN KO4:

(0:0,1:2,5);

erf (x);

polyfit(x, y, 6)

0.0084 -0.0983 0.4217 -0.7435 0.1471 1.1064 0.0004 —

T T X
([

KO3hOUUMEHTbI aNNPOKCMMUPYIOLLETO NONIMHOMA 6-11 CTENEHM.

Bmece: f = polyval (p, x) --3HayeHUA NOJIMHOMA B TOYKAX CETKW.
Tak Kak annpokcMmupytowme NoAMHOMbI HE OrpaHW4YeHbl, TO 3TO NPUBOAMUT K

OLWMBKaM annpoKCUMaLumK.

3apaHue. MpoaHanmMsnpoBaTb 3aBUCUMMOCTb MOMPELIHOCTM annpoKCMMauuu oT
cTeneHu noaiMHomMma, cbopmMmmnpoBas TabanLy AaHHbIX:

table = [x y f vy - f]

X y f y-f

0 0 0.0004 -0.0004

0.1000 0.1125 0.1119 0.0006

2.4000 0.9993 0.9995 -0.0002

2.5000 0.9996 0.9994 0.0002

, YUMTbIBAA cneaytowmii pesyabTat : HA OTPE3Ke



[0, 0.25] TOYHOCTb aNNPOKCMMaLMN HaxoaMUTCA B Npeaenax 4 3HaKkos.

3amaua /.
x =0 :0.01 : 2;

y = sin (x);
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plot (x,y)

Ncnonb3ya rpadmyeckunii pesynbtat paboTbl 3a4aHHOMO NPOrpPamMmMHOro Koga,
nocTpouTb rpadpuKk GyHKUMK Y = cos (X) Ha nHTepsane [0,12.56].

3agaua 8. Mcnonb3yst mporpaMMHbIN KOJ :

phi=0:0.01:2* pi;
r=sin (3 * phi);

polar (phi, r)

N pe3ynbTaT ero paboTbi:

MocTponTb NATU -, LLECTU — N CEMUNUCTHUK B O4HOM OKHE U OTAENbHbIX OKHaxX.
3agaua 9. 3apaaum cmuHycomay Bcero 10 ToYKamu M NPOBEAEM UHTEPMNONALMIO,

MCNONb3yA MEJIKYIO CETKY:
x=0:10;
>> y = sin(x);
>> xi = 0:0.25:10;



>> yi = interpl(x,y,xi);

>> plot (x, y, 'o', xi, yi, 'm'), hold on

>> y = interpl(x, y, xi, 'spline');

>> plot (x, y, 'ob', xi, yi, 'g' ), grid, hold off
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3agaHune. MoaudunumpoBaTb NPOrpammHbIi Kog, ANA ChlaiiH- annpoKCMmaLumm
dyHKUMM y = cos (x) no 120 Toykam Ha oTpeske [0, 6.28].

3apava 10. VaTepnonsmnus BBIOJHIETCS C MOMOIIBIO GYHKIIHH :

Yi = interpl (x, y, xi, ‘<umeTom>')

‘<metoa> — ‘hearest’ — cTtyneHyaras.
‘linear’ — nuHenHas.
‘cubic’ — Kybuyeckas.
‘spline’ — Kybnueckumu cnnaHamm.

Echu meTog He yKasaH, MO YMONYAHUIO OCYLLECTBAAETCA JIMHENHan
NHTepnoNAuMA. APrymeHT X AOJ/I’KEeH M3MEHATbCA MOHOTOHHO; KpomMe TOro Ans
KybM4YecKom MHTepnoALMM NpeanonaraeTca, YTo ceTka No X paBHOMepHa (c Tem
YK€ BEKTOPOM).

MporpammHbIi Kog, :

>> x = -0.5: 0.1 : 0.2;

>y = [-1.1 0.2 0.5 0.8 0.7 0.6 0.4 0.1];
>> x1 = -0.5: 0.01 : 0.2;

>> yl = interp (x, y, x1);

>> y4 = interp (x, y, x1, ‘nearest’);

>> y2 = interp (%, y, x1, ‘cubic’);

>> y3 = interp (x, y, x1, ‘spline’);

>> plot (x1, vyl, x1, vy2, x1, vy3, x1, y4), grid

>> set (gca, ‘FontName’, ‘ArialCyr’, ‘FontSize’, 16),
>> title (‘MHTepnonsauusa npouenypor INTERP1');

>> xlabel (‘AprymMeHT');

>> ylabel (‘®yHxumsa')

OaéeT claenynumi rpadruuecKmUM pesyJibTarT:



Interpoljacia procedurol SPLINE

-0.5 -0.4 -0.3 -0.2 -0.1 0 01 0.2

3agaHve. MoanduumposaTb Koa ANA NONAYYEHUA TPAPUKOB PA3IUYHBIMU
MeTOaMM B OTAE/IbHbIX rpadUYECKUX OKHaX.

Tema 3. Moaenu u MmoaeiMpoBaHue.

1.

10.

Texnonoruu MatLab ananuza u 06pabOTKH SKCIIEPUMEHTATBHBIX
JAHHBIX.
Texnonorun MatLab MonenupoBaHus 3IEKTPUUECKHUX TOJIEH CUCTEM
HEMOJIBUXKHBIX 3apsJI0B.
Kommeroteprnoe moaenupoanue B MatlLab MarHUTHBIX mosei
MOCTOSIHHBIX TOKOB.
MaremaTu4eckoe U KOMIIbIOTEPHOE MOJEIMPOBAHUE (PPAKTATBHBIX
00BeKTOB cpencrBamu MatLab.
KomnbroTepHoe MoAeupoBaHUE TUHAMUKH MaTepUaIbHON TOUKH
cpeacrBamu MatLab u Visual Basic for Applications.
MonenupoBanue cpeactsamu MatLab u Visual Basic for
Applications qBHXEHUS 3apSKEHHBIX YaCTUL B HEHTPATLHOM
AIIEKTPUUYECKOM TIOJIE.
MatemaTuueckoe 1 KOMIBIOTEPHOE MOAECTMPOBAHUE JIBUKEHUS TEN
KOHEYHON MacChl U 3aJJaHHON F'€OMETPUH C YYETOM CONPOTUBIICHMUS,
HPOTMOPIUOHANBHOTO «2-i» cTerneHel ckopocTH aewkenus (MatlLab
u Visual Basic for Applications.).
MaTemaTu4eckoe 1 KOMIIBIOTEPHOE MOJEINPOBAHUE MONETA
OayUIMCTHYECKOM pakeThl ¢ moMoIIbio cpeicts MatLab.
MareMaTH4ecKoe 1 KOMITBIOTEPHOE MOJEIUPOBAHUE CPEICTBAMU
MatLab u Visual Basic for Applications nuHamuku
NOCTYNATENIbHOIO JIBUKEHUS T€Jl B HEMHEPLUHUAIbHBIX CUCTEMAX
oTCu€Ta.

JII® u BIID B makere MatLab u Visual Basic for Applications —

COMOCTABUTEIbHBIN aHAIN3 U peaih3alusl.



Tema 4. Texnonorun Data Mining: ungposoe MoaempoBanue U 00padoTKa CHTHAJIOB B
nakere SPT (Signal Processing Toolbox)

1. [Tpouenypa y = rectpuls(t, W) moaenupyer mpsMOyrojbHbIH UMITYJIbC
mupuHbl W.

IIporpammusrii kox >>t = 0: 0.01: 10; >>y = 0.75*rectpuls (t-3,2)+0.5*rectpuls (t-
8, 0.4)+1.35*rectpuls(t-5, 0.8) >>plot (t, y), grid, set (gca, ‘FontName', 'ArialCyr’,
'FontSize', 16) >>title (TIpumep nmpumenenus nponeaypsl RECTPULS') >>xlabel
(‘Bpems (c)")>>ylabel ('Beixoanoii mporece Y (b)) — pe3ynbrar:

Fle Edt Wodow Hep
Mpumep npumeHexns npoueaypbl RECTPLUS
1 4 o Pt T —

e —— — —
. - . '

i
N

.....................................

—_

o
(o]
4
s
.
L

o
D

................................

o
'S

................

BbixogHow npoyecc Y(t)

O
N
L

(=

Bpems(c)

MopaudunupyiTte mporpamMmy it MOJICTUPOBAHUS TPEX UMITYIBCOB C
ammumurygamu: 1-i — 1.3; 2-i1 —0.65; 3-ii — 0.325 u qmurensHOCTSIME — 1, 2¢, 3 C,
COOTBETCTBEHHO.

2. [Tpouenypa y = tripuls (t, W, s) bopMupyeT TpeyroibHbIil UMITYJIbC, HAKJIOH
KOTOpPOro ornpeaensiercs napamerpom S, rae -1<S<1. Jlisi cMuMMeTpuyYHOTO
umnyibca S=0. (wm He ykazas 2 - tripuls (t, W)).

[Tporpammusriii ko >>t = 0: 0.01: 10; >>y = 0.75*tripuls (t-1,0.5)+0.5*tripuls (t-5,
0.5, -1)+1.35*tripuls(t-3, 0.8, 1); >>plot (t, y), grid, set (gca, 'FontName',
'ArialCyr’, 'FontSize', 16) >>title ('llpumep npumenenus nponenypst TRIPULS')
>>xlabel ('‘Bpems (¢)') >>ylabel ('‘Boixomnoii nporecc Y (t)') — pe3ynbrar:
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Monmudurmpyite mporpamMmy JUisi MOJCTUPOBAHHS TPEX UMITYITHCOB C
amrmutyaamu: 1-i — 1.2; 2-i1 —0.6; 3-ii — 0.3 u qmurensHOCTSIMU — ¢, 2¢, 3 C,
COOTBETCTBEHHO.

3. Ipoueayper y = sin (X) u y=cos (X) ¢opmMupyorT B 00IIeM ciydae
MOJIMTapMOHHYECKUE KOIeOaHMsI.
[Mporpammusiit koa: >>t = 0:0.01: 50;>>y1 = 0.7*sin (pi * t/5)>>plot (t, y1), grid,
set (gca, 'FontName', 'ArialCyr', 'FontSize', 16) >>title (‘T'apmonudeckue
xosrebanus Y (t)=0.7*Sin (pi *t/5)") >>xlabel ('Bpems (c)')
>>ylabel ('‘Beixoanoii nporece Y (t)') — pe3ynbrar:
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Monuduiupyiite nporpaMmmy Jisi MOJIETUPOBAHMS CYTIEPIIO3UIIMN CUHYCA U
KOCHHYCA C €IMHUYHBIMU aMIUTUTYIaMU U HYJIEBBIM CABUTOM (as3.

4, HOCJ’IGI[OB&TGJII)HOCTB MMpAMOYTOJIbHBIX UMITYJILCOB

MOJICITUPYETCs IIPH IMOMOIITH mporieaypbl y=Square (t) wiu y=Square (t, duty),
rae Ammuryaa = +1,

duty - IpoIOIKHUTENBHOCTh MOJIOKHUTEIBHOM MOIYBOJIHBI, KOTOpasi OMpeaessieTcs
napamerpamu duty, B IpOIIEHTaX OT MEPUO/IA.
[IporpaMMHBIN KOJ:

>>t=0: 0.01: 50; >> y=0.7*Square (pi*t/5, 40);

>>plot (t, y), grid, set (gca, 'FontName', 'ArialCyr', 'FontSize', 16)
>>title ('TIpssmoyronbubie Boaubl' Y (1)=0.7*Square (pi *t/5, 40)")
>>xlabel (‘Bpems (c)")

>>ylabel ('‘Beixomnoit mpormece Y (t)')

— rpadUYecCKuil Pe3yJIbTar:
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Monmuduiupyiite mporpaMmy JUisl MOJICTUPOBAHKS MEaHIpPa - IPIMOYTOJILHON
BOJIHBI C €IMHUYHON amruutyaoi, nepuono 10 c, 20c, 40 c, HyneBoi (ha3oii u
60%- TpOIOMKUTETHFHOCTHIO OTPUIIATEIHLHOM ITOTYBOJTHBI.

5. IlporpaMMHBI  KOJI MOJEIMPOBAHUA  OJMHOYHOIO  MPSIMOYT'OJBLHOTO
UMITYJIbCa UMEET BUJL:

>>Ts=0.01; T=100; A=0.75; w=0.5;

>>t=0:Ts: T;

>>y=A* rectpuls(t, w);

>>plot(t(1:100), y(I:100)), grid, set(gca, 'FontName',...
‘ArialCyr', 'FontSize', 16);

>>title('IIporecc U3 OMUHOYHOTO MPAMOYTOJILHOTO UMITYJIbCA');

>>xlabel('Bpems(c)');

>>ylabel ('Y (1));
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Monuduuupyiite nporpammy JJjsi MOAENUpOBaHUS 2-X, 3-X, 4-X TaKuX XKe
UMITYJIbCOB Ha 3TOM JK€ OTPE3KE BPEMEHM, YMEHbIAS UX JJIMTEIBHOCTH B 2, 3, 4
pasa, COOTBETCTBEHHO.

OueHoyHsbIe cpeacTBa IS MPOMEKYTOYHOI0 KOHTPOJISA
Bomnpocsl k 3k3aMeny

MonenupoBaHue KaK METO/ TTO3HAHMUS.
Knaccudukanus u ¢popmbl IpecTaBICHUs] MOJEIEH.
MeTonpl ¥ TEXHOJIOTHH MOJIETUPOBAHUS.
NudopmarimonHas Mojieinb 00beKTa.

CHcTeMbl KOMITBIOTEPHOTO MOJICITUPOBAHUS

DTanbl MOAETUPOBAHUS. AJICKBATHOCTh MOJCIH
Meroasr Data Mining.

MoaenupoBaHueM CUCTEM.

©ooNO Ok wWhRE

OcHOBBI pabOoTHI € JTA0OPATOPHBIM UHCTPYMEHTAPUEM Ha OCHOBE
BUPTYaJIbHBIX IPHOOPOB B rpapuueckoil cpee mporpaMMUPOBAHUS TSI
ydeHbIX 1 uaxxkenepoB LabVIEW

10.Ilenouucnennas apudmeruka B cpeae LabVIEW.

11.CrpykTypHOe iporpammupoBanue B cpenae LabVIEW

12.06padoTka maccuBoB B cpene LabVIEW
13.06beKkTHO-OpHEHTUPOBAHHOE TIporpammupoBanue B cpeae LabVIEW
14.CrpyxTyps! BeTBieHusi B LabVIEW

15.Huxnnueckue ctpykTypbl B LabVIEW

16.Coueranue MUKINYECKUX U YCIOBHBIX CTPYKTyp B LabVIEW



17.TTakeThl MPUKJIAIHBIX TPOTPaMM JIJIS aHAJIM3a JTAHHBIX, MATEMAaTHIECKOTO
MOJICIMPOBAHUS U TeHepaluu npuinoxenuit MatLab.

18.1lenouuncnennas apudmerrka B cpeae MatLab.

19.CrpykTypHOe nmporpammupoBanue B cpeae MatLab

20.00paboTtka maccuBoB B cpene MatLab.

21.O0BEKTHO-OpPUEHTHPOBAHHOE MTpOrpaMMUpoBaHue B cpene MatLab.

22.1luxn ¢ puxcupoBanHbiM yucioM ureparuii (For Loop). Iukn o ycrnoBuro
(While Loop).

23.Cnurossie peructpsl (Shift registers).

24.Ctpyktypsl BeTBieHus B LabVIEW.®ynkius Be1Oopa.

25.Co3nanne aBTOHOMHBIX TpmitoxeHui B cpene GUI Builder cuctemsr
KOMITBIOTEpHON MaTemaTuku Matlab.

26.Mento u na"enp nHCTpyMeHTOB cpeasl GUIDE.

27.11anensb snemenToB ymnpasienust GUI Builder.

28.Daiisbl, TeHEpUPYEMbIE CUCTEMOM B MPOLIECCE CO3/IaHUs TPUIIOKEHUS.

29.Pa3zpabotka mpuiokenus B MatLab - mocienoBaTebHOCTh TEXHOJIOTHH.

30.Co31anue 371eMEHTOB yIpaBiieHus npuioxenus MatLab.

OunenuBanmue pe3yJbTaTOB o0y4eHust B dopme YPOBHS
c(hOpMHPOBAHHOCTH 3JEMEHTOB KOMIIETEHIIMI MPOBOAUTCA NMYyTEM KOHTPOJS BO
BpeMsl POMEKYTOUHOM aTTecTaluu B (hopMe IK3aMeHa:

a) OLICHKA «OTJIMYHO» — YacCTh KOMIETEHIIMU cPOopMUpOBaHa MOJTHOCThIO Ha
IPOABUHYTOM YPOBHE;

0) OLIEHKa «XOpOIIO» — 4YacTb KOMIIETEHIMH C(GOpPMUPOBAHA Ha
MOBBILLIEHHOM YPOBHE;

B) OLIEHKA «YyJIOBJIETBOPHUTEIHHO» - YaCTh KOMIIETEHIIMN COPMUpPOBaHA Ha
IOPOTOBOM YpPOBHE;

I) OLEHKAa «HEYAOBJIETBOPUTEIBHO» - 4YacThb KOMIIETEHIMU  HE
c(hopMHUPOBAHBI.

Kpurepun, Ha OCHOBE KOTOPBIX BBICTABJISIOTCA OLIEHKM MPH MPOBEICHHUU
TEKYILEro KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTalluy MpUBeIeHbI B Ta0M. 1.

OneHka «HEYAOBIETBOPUTENIBHO» CTaBIATCS TaKkKe B CIyyasX, €CiH
0Oy4YaromIuiicss He NPUCTyNaN K BBIIIOJHEHUIO 3aJaHus, a TAKXKe pHU 0OHAPYKEHUHU
CJIEYIOIUX HapyLIECHUI:

— CIIUCBIBAHUE;

— IUIaruar;

— (banpcuukanus JaHHBIX U PE3yJIbTaTOB PAaOOTHI.

Tabnuna 1 — Kputepun BbICTaBIEHUSI OLIEHOK IMPH MPOBEACHUHU TEKYIIETro
KOHTPOJISI U1 MPOMEKYTOYHOM aTTeCTalluu

[Ixana oneHku Orenka Kputepuii BbICTaBIEeHUS OLICHKU

YetslpexOasibHast OtiinyHO OO6yuaronmiics OTBETUII Ha BCE




nIKalia

TeopeTudeckue Bonpockl. [lokasan 3HaHusA B
paMkax y4eOHOro MaTepuasa, B TOM 4YHUCIIEe U
no 3aganusiM CPC. BpIomHWI npakTUYeCcCKue
3ananus. [loka3zan BBICOKMH YpOBEHb YMEHUS
U BIQJCHHUS  HAaBbIKAMH  NPUMEHEHHS
[IOJIYYCHHBIX 3HAHUN U YMEHUU IIPU PELICHUH
3ajJjad B PACIIMPEHHBIX pPaMKax yd4eOHOro
MaTepuaa.

XOPOIIIO

OOyuaronuiicss OTBETHJ Ha OOJBIIYI0 YacCTh
TeopeThyeckux BonpocoB. [loka3an 3HaHus B
y3KUX  pamMKax  y4eOHOro  marepuana.
BeimonHun  mpakTuueckue W 3alaHus ¢
JIOIIyCTUMOM IIOTPELIHOCTBIO. Ilokaszan
XOpOIIMH YpPOBEHb YMEHMS U BIAJACHUA
HaBbIKaMU NPHUMCHCHHA MOJTYUYCHHBIX 3HAHUHN
U yYMEHMH MNpH pemIeHuu 337ady B PaMKax
y4ueOHOro MarepHaa.

YI0BJIETBOPUTEIBHO

OOGyuaromuecs Mpu OTBETE Ha TEOPETUUECKHE
BOMNPOCHl U MPHU BHIMOJHEHUH MPAKTUYECKUX
paboT, MPOJCMOHCTPHPOBAT HU3KUH YPOBEHB
3HAHWM W YMEHUN TOpH peuleHuH 3a7ad B
pamkax ydeOHoro marepuana. Ilpm orBerax
HAa  JIONOJHUTENbHBIE  BOMPOCH  OBUIH
JOMMYIICHBI HCTIPABUJIBHBIC OTBETHI

HEYOOBJICTBOPHUTEIBHO

OOyuarouiuecs Npu OTBETE HA TEOPETUYECKUE
BOIIPOCHI U IIPU BBIIOJIHEHUU IMPAKTHYECKUX
paloT, NPOJEMOHCTPUPOBAN KpailHe HU3KUI
YPOBEHb 3HAHMM W YMEHHHU IIPU PELICHUU
3ajjad B paMKax ydeOHoro marepuana. [Ipu
OTBETaxX Ha JIOTIOJIHUTEIbHBIE BOMPOCHI OBLIO
JOIIYIIEHO MHO3KECTBO HENPaBUIbHBIX
OTBETOB

Tembl KypCcOBBIX IPOEKTOB

1. Texunonoruu MatLab npoekTupoBanus rpadudeckoro uarepdeiica c

UCIIOJIb30BAHUEM I10JIb30BATENIBCKUX (HOPM.

2. Texnonorum MatLab opranuzaruu BEIYUCIECHUN ¢ TOMOIIBI0 M-(aiiiaoB, mat-

daiino, M-cuieHapueB.

3. Texnonormm MatLab u LabView BBoma/BbIBOJA, amIpOKCHMAITUU 1

HHTCPIIOJIATNN JaHHbBIX.

4. Texnomoruu MatLab u LabView opranuzanuu MUKJIUYeCKUX BRIYUCICHUN U

00pabOTKHU MacCHUBOB.

© o N oo

MartpuuHble onepalry 1 pelieHne 3a1a4 JMHeiHoi anreOpsl B MatLab.
Pemenne oObIkHOBEHHBIX nU(pepeHranbHbIX ypaBHeHuii B MatLab.

2D - rpaduka, BKIItOUas aHMMalMOHHY10, B MatLab.

3D — rpaduka, BKIItOUYas 1eCKpunTOpHYI0, B MatLab.

Texnonorun MatLab ananuza nu 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX.




10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

Texnonoruun MatLab MonenupoBanus 37IEKTPUUECKUX MOJIEH CUCTEM
HENOJIBHKHBIX 3aps/I0B.

Komnbroreproe moaenupoBanue B MatLab MarHUTHBIX MOJI€H MOCTOSTHHBIX
TOKOB.

MaremaTu4ecKkoe 1 KOMIIBIOTEPHOE MOJICTUPOBAaHNUE (PpaKTAIbHBIX OOHEKTOB
cpeacrBamu MatLab.

KoMmmeroTepHOe MOIETMPOBAHNE TUHAMHUKN MaTEPUAIILHON TOYKH
cpeactBamu MatLab u Visual Basic for Applications.

Monenuposanue cpencrsamu MatLab u Visual Basic for Applications
JNBWKECHHS 3apsDKEHHBIX YaCTHUIL B [IEHTPAIBHOM JIEKTPUYECKOM IIOJIE.
KoMneroTepHoe MOIeTMPOBaHUE TUHAMUKH TJIOCKOTO JIBHXKEHHUS
MaTEpHAIIBHOM TOYKH B TPABUTALIMOHHOM I0JI€ C YYETOM COIIPOTHUBIICHHUS
Cpelbl, TPONOPIMOHATBLHOTO «1-i» 1 «1-i 1 3-i1» cTeneHeil CKOpoCTH
nekenus (MatLab u Visual Basic for Applications).

MaremaTnyeckoe ¥ KOMIIBIOTEPHOE MOJIEITMPOBAHUE JIBXKEHHS T€JI KOHEYHOM
MAaccChl M 33JJaHHOW TEOMETPUU C YYETOM CONPOTHUBIICHHS,
MPOIOPIIMOHATIBHOTO «2-i» cTeneneit ckopocTu npkenus (MatLab u Visual
Basic for Applications.).

Amnanoro-ndpoBoe nmpeodpa3zoBanue B MatLab.

MaremaTuyeckoe U KOMIBIOTEPHOE MOJIETUPOBAHUE MOJIETA OATITUCTUYECKOM
pakeTsl ¢ moMolIbio cpencts MatLab.

JIByMepHas 1ecKkpunTopHas rpaduka — peajau3anys B M0JIb30BaTEIbCKOM
unTepdeiice MatLab.

Pa3zpaboTtka nonb3oBaTenbckoro uatepdeiica MatlLab mist peanuzanuu
MaTPUYHBIX ONEpaLU.

[IpoexTupoBanue u peanuzanus nakera m-pyakuuii MatLab.ans pereHus
3a/1a4 JTUHEWMHON anreOphi.

MonenupoBanue kKonedaTenbHbIX cUCTEM cpencTBamu MatLab Ha npumepe
CBA3aHHBIX MAsTHUKOB.

[TpoexkTupoBanue rpapuueckoro uHTepdeiica Ha OCHOBE MOJIb30BATEIbCKUX
dopm (MatLab u Visual Basic for Applications).

Pazpaborka MatLab - mpunoxxenuit MogenupoBaHus (ppakTaaoB s
IPOEKTUPOBAHUA JAHAIIAPTHOrO JU3ailHa.

Peanuzamms 3D-¢dpakranos B cucreme MatLab.

Texnonorun MatLab-monenpoBanus 31€KTPUUECKUX MOJEH CUCTEM
HENOJIBMKHBIX 3aps/I0B.

MatLab- u VBA- npuioxxeHust MoienupoBanus GyHIaMEHTAIBHOTO OIbITa
Peszepdopaa no paccenBanuto anbda-yacTul SApaMu 30J10Ta.



28. MaTemaTruueckoe ¥ KOMITBIOTEpHOE MOJIeIUpoBaHue cpenctBamMu MatLab u

Visual Basic for Applications TMHaMHKHU TTOCTYTIATEIHHOTO ABYKCHHS TSI B

HCHHCPIHAJIBbHBIX CUCTEMAX OTCUETA.

29. Pacyér MarHuTHBIX MOJE€H KOHEYHO-PAa3MEPHBIX TOKOBBIX 3JIEMEHTOB

cpeactBamu MatLab.
30. ITId u BIID B nakere MatLab u Visual Basic for Applications —
COTIOCTaBUTEIBHBIN aHATIN3 U pPeah3allys.

Ta6nnua 2 —Iloka3arenu u KPUTCPHUH BBICTABJICHUS OLICHOK IIPH 3allIUTC KYPCOBOI'O IIPOCKTA

[IIkxana orieHKH

OrneHka

Kputepuit BbICTaBICHUS OLIEHKU

YetsipexOaiibHas
IKasisa

OTINYHO

OOyyJaromuiicss BBITIOJIHII KYpCOBYIO paboTy
(mpoext) B monHOM oOwbeme. Pabota
XapaKTepu3yeTcs TIIyOHHOM MpopabOTKH Beex
pa3zienoB cojaepkarenbHOM yactu. Pabota
odopmIIeHa C COOIIOIEHUEM YCTaHOBJICHHBIX
npaBuia. OOydJaromuiicss CBOOOTHO BIIaIEET
TEOPETUYECKUM MaTepHaioM, O0e30IIHO09IHO
OpUMEHSET ero Npu peleHuH 3ajad,
chopMynTUpOBaHHBIX B 3agaHuM. Ha Bce
BOMPOCHI JIa€T MpaBUIIbHbIE U 00OCHOBAHHBIE
OTBCTHI, Y6GIII/ITCHLHO 3alIIacT CBOKO TOUKY
3peHust

Xoporo

OOyuaronuiicsi BBIOIHIII KYpCOBYIO paboTy
(mpoekt) B TomHOM oOwveMe. Pabota
XapaKkTepu3yeTcsi ryOuHOU MPOpabOTKH BCEX
pa3nenoB cojaepkarenbHOW uactu. Pabora
odopmieHa ¢ COONIOICHUEM YCTaHOBJICHHBIX
IpaBUIIL. OOyuaronmiics BJIaJICeT
TEOPETUYCCKUM MaTepUAIIOM, MOXET
INPUMEHSATh €r0 CaMOCTOSTENIPHO WIJIM TO
yKa3aHHUI mnpenoaasarens. Ha OombIIMHCTBO
BOIIPOCOB nacT IMPpaBUJIbHBIC OTBCTHI.
3amumaeT CBOK TOYKY 3pPEHHS JOCTATOYHO
000CHOBAHHO

Y 10BJIETBOPUTEIBHO

OOyyaromuiics BBIIOJIHWI KypCOBYIO padboTy
(poeKkT) B OCHOBHOM HpPaBUJIbHO, HO 0e€3
JIOCTaTOYHO riryOoKkoi popaboTKU
HEKOTOPBIX pazzenoB. OOyyaromuncss yCBOUII
TOJIKO OCHOBHBIE pa3fielibl TEOPETUYECKOIO
MaTepualia M IO YKa3aHUIO NpenojaBaTesis
(6e3 WHHMIMATHBBI M CaMOCTOSITEIILHOCTH)
OpUMEHSeT ero mnpakTuyecku. Ha Bompochl
OTBEYAET HEYBEPEHHO MJIM  JOIYCKaeT
omnOku. HeyBepeHHO 3alMIaeT CBOK TOUYKY
3peHMsI

HeynoBnerBopurenbHO

OO0yuaromuiicsi HE MOXKET 3allUTUTh CBOH
peleHus, AOMyCKaeT TpyOble OIMOKK TpHU
OTBETaX Ha BOMPOCHI MJIM HE OTBEYAET HA HUX




2.3. UTorosasi xquarHocTuyeckasi padora 1no JMCUMIINHE

SAIAHUS JUISI IMATHOCTHYECKOM PABOTBI IO JUCHUILIMHE «CPEIbI THXKEHEPHOI'O IPOEKTUPOBAHUSA U
BBIYUCJIUTEJBHOI'O MOJAEJHNUPOBAHU S

Howmep 3amanus

[TpaBuiibHBIN
OTBET

ConeprxaHue Bopoca

Komnereniusa

Kon u
HaUMEHOBAHUE
HMHIAKATOPa
JOCTIKEHUS
KOMIIETEHIINN

=
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plot
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(x)

[locTpouThs Trpadmk yHKLIUM Y

Ha orpeske [0,2].

sin

OIIK-

HU-4 onk.1 3Haer
OCHOBHEBIE
DIIEMEHTBI TEOPHU U
MPaKTHKA
MaTeEMaTHYECKOIO U
KOMITBIOTEPHOTO
MO/JIETUPOBAHHMS
CHUCTEM Pa3IHYHOMN
NIPUPOABI,
[IOHUMAET
MPUHIIATIBI
00BEKTHO-
OpPHUEHTHPOBAHHOTO
oaxoaa K
MIPOEKTUPOBAHUIO
BBIYUCIIUTENHHOTO
IKCIIEPUMEHTA C
MTOMOIIBFO
MPOTrPaMMHOTO
obecrneueHus
COBPEMEHHBIX
CHCTEM
[IPOrpaMMHUPOBAHUS
U CTaHAPTHBIX
[1aKETOB

MOJCIHUPOBAHUSA




[locTpouTe Ipadmuk OYHKUMM Z = COS

Il
0
'_l.
o]
b
N

OIOHOM OKHE. .

= 0: (x) Ha orTpeske [0,2]. ?HK' NI-4 onk-1
1

0.5
ol

0.5 L !
0 0s 1.5 2

[locTpouTh rpadmkm QyHKUMM Yy = sin
=0 0.01 2; (x) m z = cos (x) Ha orpeske [0,2]B ?HK' N-4 onk-1




BunonHNTE cpencreamMmu MatLab

itle (‘Function sin (x) graph’); [IpoMapkupynTe OOJIaCThb NOCTPOeHMS I'padmuka
tlabel (‘x coordinate ’); ylabel (‘sin (x)'); KaK [OKASAHO HIKE : OIIK- NO-4 onka
ext (2.1, 0.9, '\ leftarrowsin (x)’); grid 1
ony Function sin (x) graph
“I ________________________________________________
0.8 f------- bveees feeeees R RRRREE foeeeees :
Y] PESURES SRR NS N S
e : H : . H
N R - —
[P NSNS SR S S —
i ! ! : ! :
0 0.2 0.4 DB 0.8 1
% coordinate
MycTb 3HaYEeHUA aprymeHTa 3aZaHbl BEKTOPOM-
> x = [1 2 .. .. 81 CTPOKOI: OIIK- | U1-4 onk.1 3HaeT
>y = [-1.1 0.1] 1 OCHOBHBIE
Bns = 0.1143 - 0.2393 x=1[11234567 v8]' . DIIEMEHTHI TEOPHUU U
> polifit (%, v, 2) d Maccus, COOTBETCTBYHOLW MU 3HaAYEHUIO U3MePEHHOU MpPaKTUKHA
ans = -0.1024  1.0357 -1.7750 BE/INYMHDI: MATEMATITIECKOro |
y = [-1.1 0.2 0.5 0.8 0.7 0.6 ’;%“;gif;gg:ﬁ;ﬂo
0.4 0.1]

CUCTEM Pa3IU4HOU

TIPUPOABL,




KBagpaTuuHyno MHK-annpoxcmuMarliuio
HDaHHHX, noxaras y=f (x).

[MOHUMAET
MPUHIIATIBI
00bEKTHO-

OpPUEHTHPOBAHHOTO
oaxXo4a K

MIPOEKTUPOBAHUIO
BBIUHCIIUTEIHLHOTO
SKCIIEPUMEHTA C
[IOMOILIBIO
MIPOrPaMMHOTO
oOecrieyeHus
COBPEMECHHBIX
CHCTEM
POrpaMMHUPOBAHUS
u CTaH}:[apTHI:IX
[IAKETOB

MO ACJIMPOBAHUSA
MycTb 3HaYeHUA aprymeHTa 3a4aHbl BEKTOPOM- OIIK- N-4 onx1
>x=[12 3456 7 8] CTPOKOM: 1
g.i/]_ [-1.1 0.2 0.5 0.8 0.7 0.6 0.4 x=[12345678],
> P2 = polyfit (x, y, 2); a MaccuB, COOTBETCTBYHOLLMIA 3HAYEHUIO U3MEPEHHOM
BE/INYMHbI:
> P4 = polyfit (x, y, 4); y=[-1.1 0.2 0.5 0.8 0.7 0.6 0.4 0.1]
> stem (x, y); MocTpouTb B 0AHOM rpaduiecKkom OKHe rpadpuKm
> hold - ) 3aaHHOM gUCKpeTHOM PyHKLMK y=Ff(Xx) 1 rpadunkm Bcex
i ;% _ géiyvag'?iz; ii?; TonyquHuxanannpOKcmmauMMnonMHOMOBZ—ﬁMIL
> y4 = polyval (P4, x1); N CTEneHn
> plot (x1, vy2, x1, v4),
>> grid, set (gca, ‘FontName ',’ Arial
Cyr ‘,’” FontSize ,’ 16),
> title (‘lloamMHOMMAJIbBHAS amnnpoxkcuMaums’) ;
> xlabel (‘AprywmeHT');
> ylabel (‘oyuxuwma');
(0:0,1:2.5) [TpoBectn anmpokcumariuio ¢yHkiuu Jlammaca ?HK' U4 onk1
i :0,1:2,5);




y = erf(x);
p = polyfit(x, y, 6)
o = 0.0084 -0.0983 0.4217 -0.7435 0.1471

1.1064 0.0004 —KO3pPUUMEHTHI
annNPOKCMMUPYIOLLEro NOIMHOMA 6-1 CTEMEHMW.
f = polyval (p, Xx)

- 3Ha4YeHMA NOJIMHOMA B TOYKAX CETKMW.
Tabnmua gaHHbIX:

table = [x y £ y - f]
X y f y-f
0 0 0.0004 -0.0004
0.1000 0.1125 0.1119 0.0006
2.4000 0.9993 0.9995 -0.0002
2.5000 0.9996 0.9994 0.0002

padukn ¢yHKuM erf(x) n annpoKkcummpytoLero
nonnHoma Ha otpeske [0,5]:

x = (0 : 0.1 : 5);

vy = erf (x);

i polyval (p, x);

erf(x) = % I e dt mpouexypoit MatLab :
0

Polyfit (X, y, N) mosuHOMOM 6- CTETICHH.
Pe3ysbTaT npeacTaBuTh B BUAC TAOIHUIIBI U
rpaduka Ha orpeske [0,5].

plot (x, y, Yob ', x, £, ‘-g’),
axis ( [0 5 0 21 )
BapaiTte cuHyconay 10 Toukamm Ha oTpeske ?HK' U4 onk1

x=0:10;

> y = sin(x); [0,10] v npoBeanTe MHTEPNONALMIO

> xi = 0:0.25:10; KyBMYECKUM CNAaMHOM, UCNONb3YA MEKYIO

> yi = interpl (x,y,x1); CETKY.

> plot (x, y, 'o', xi, yi, 'm'), hold on

> y = interpl(x, y, xi, 'spline');




grid, hold

'ob', xi, vyi, 'g' ),

9. 1. Cospmatb M-daiin, Mcnonb3ya TEKCTOBbIN 1. Cospnaiite M-¢aiin a1 BEIYUCICHHUS KOPHS OIIK- UI-4 onxea
KBaJIpaTHOTO U3 CYMMBI KBaJpaTOB 2-X 1
PEAAKTOP: BCJIMYUH.
Function C = myfile (a, b) 2. BezBaTh M-daiin U3 KOMaHIHON CTPOKH WIIH
C = sqrt ((a”2) + (b"2)) u3 apyroro M-gaiina.
2. BbizBatb M- dann M3 KOMaHAHON CTPOKMU
nnn us gpyroro M-danna:

>> a = 3
>> b = 4
>> ¢ = my file (a, b)
c =5

10.| 1. Function y = sred (x) 1. Cozpnaiite M-QyHKIHIO sred — M-daii, ONK- | MI-4 onk-

o)

o

o

SRED CpernHee 3HaueHME 3JIEMEHTOB

BBIUHCIISIIOIINI CPENHEE 3HAUCHUE




BEKTOPA .
% SRED

BEKTOPOM,
[m, n] = size
if (~((m == 1)

&n==1))

error (‘'BxXOIOHOM MACCUB IOOJIDXKEeH OHTbH

BeKTOpOM' )
end

y = sum (x) / length

2. z =1
sred (z)
ans = 50

Toe X — BEKTOp.
BrlumcisgeT cpelHee =3HAYeHue 3
3JIEMEHTOB BEKTOPA.

% Ecay BXOIHOM apryMEHT He H9BJISAETCSH
reHepupyeTcsa oumbka.

(x);

99;

9JICMCHTOB BCKTOPA.

npoctpancTse MatLab.

@)

% BrumciieHusa

2. Ucnomaute M-datiin sred.m B padbouem

11.

@)

Kaxkoe u3 cootnomenutit (1)-(4) siBnsercst KOMIIEKCHBIM PSIZIOM

Dypbe?

x(t) = Z;‘;’l:_wx*(m)ej(anf)-t — Z?;)l:—oox*(m)ej(mw)'t (1)

T
X* = %f_zzx(t) e_j(znmf)'tdt =
2

T
= [Frx(t) e Smortge
2

x(t) = ag + Xp=q A - cosmmft + ¢,,),
X(f) = [ x(®e TN ar

2)

©)
(4)

OIIK-

I/Ir):['4 OIIK-1




12. Kakoe u3 coorHomenutii (1)-(4) siBisiercst codcTBeHHO psitoMm Dypbe s ?HK' U4 okt
byHKIIINA?
3) o . (2 mf)t oo * (mw)-t
x(t) = Xm=-w X" (m)e’ = Ym=—o0 X "(mM)e’ (1)
T
X* = lszx(t) e—j@rmf)t ¢ —
T T
~ [ x(t) eIty )
2
x(t) = ag + Ym=1 Ay - cOSREmft + @), (3)
X(f) = [ x(e T 4 )
13. Kakoe u3 coornomenwmii (1)-(4) sBasercs @ypbe-n300paxeHrueM ?HK' U4 onx
HETEPUOINYECKOro mporecca?
(4) _ .
x(t) = X2 __ o X*(m)e/Fmrmit =y X*(m)e/M@)t (1)
T
. 13 i :
X ==[4x(t)e j@ermfytdy =
- 2
~ [Zx(t) eSOty ()
2
x(t) = ag + D=1 A " cOSmmft + @), (3)
X(f) = [ x(©)eE D 4t 4)
14. Kakoe u3 coorHorenuii (1)-(4) onpenensieT KOMIUICKCHbIC OIK- | W-4 onk-1

()

aMIUTUTYIbl YaCTOTHBIX COCTABIIIOLIMX MEPHOIUYECKOTO
nporecca?




T
MY I
2

% f_%x(t) e J(mw)tqgy (2)
x(t) = g + N G - COSQEMFE + P 3)
X(f) = [ x(t)e@Ntgt (4)

15.

(L)n(3)

Kaxkoe u3 coornomiennti (1)-(4) onpenensier oopaTHoe npeodbpazoBanue Oypne
NIEPUOMYECKOTO Ipouecca?

x(t) = [2 X (el Dtaf (1)
X(k) = Ts X -y x(m)e ™ Gr/m k=1 (m-1) 2)
fft: y(k) = Xy x[(m)e /2 k-D(m=1/n (3)

ifft: x(m) = Ty y[(R)e/2rk-Dm/m (4)

OIIK-

I/II['4 OIIK-1




