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QT F= T Y T PPN 11

3arpy3|<a AaHHbIX

3arpysum gaHHble u3 parina agestat.mat
load agestat

I'IepemeHHaﬂ M copepXnT Bo3pacT MyX4uH, a nepeMeHHas F - BO3pacT XeHLMH B 3arpy>|<eHH0171 Bbl60pKe.

Hangem Konm4ecTBO MY>XYMH U XXEHLLMH B BbIOOpKe
n = [length(M) length(F)];
Bwsyanwsauwﬂ AadHHbIX
OT06pa3nm COOTHOLLEHNE MYXXYMH U KEHLLMH U HACTPOUM rpadhmk

1. Py4yHas HacTpowmka B Live Editor

nOCTpOMM CTOJ'I6‘-IaTyIO onarpaMmmy, oTpakarLlyro KONMM4YeCTBO MY>XYNUH N XEHLNH B Bbl60pKe

figure
bar(n)

set(gca, 'XGrid', 'off','YGrid', 'on")
title('PacnpenentHue no nony')
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HaxmuTe Ha NoCTpOeHHbIN rpaduk. B neHToYHOM MeHto cBepxy oTkpoeTcst Bknagka FIGURE. OHa cogepxut
WHCTPYMEHTbI AN 6bICTPO HACTPOKMKM rpaduka

% B B I

Remove C_ Grid Remove Grid X-Grid

HaxmuTe Ha kHonky Y-Grid, 4ToBbl akTMBMpPOBATL CETKY MO OCK OpAMHAT.
HaxmuTe Ha Honky Title u gobaBbTe rpadmky 3akonosok: PacnpeaeneHune no nony.

Mocne aTux gencteun psigom ¢ rpacmkom nosiensietca MATLAB-kof, KOTOPbIV BLINOMHSET BCE Te, 4ENCTBUS, YTO Bbl
npogenanu Bpy4Hyto. Haxxmute kHonky Update Code psigom ¢ rpacdomkom, 4ToGbl BCTaBUTL 3TOT KOZ B CKPUMT. Takum
obpasom, BaM Gonblue He NOHaaobuTCA HacTpanBaTb rpadmk BPYYHYO, €CNY Bbl €70 NepecTpounTe.

Lo

1 2

Code ~
set(gca, 'XGrid', 'off', 'YGrid', 'on")
title('Pacnpegenexnue no nony')

Update Code Copy

2. Py4yHas HacTpowmka B Property Editor

Ecnu rpadhmk noctpoeH B otaensHoin MATLAB-(urype, ero MOXXHO HaCTPOUTb BPYUHYHO C MOMOLLbIO MHCTPYMEHTa
Property Editor.



BbinonHuTe kod, 4TOObI MOCTPOUTL FpachmK B OTAENBHOWM Urype.

figure('Visible"',
bar(n)

on')
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B meHto View Bkntounte Property Editor

-« LiveEditorFigure
File Edit View Insert Tools [

13 ||~ Figure Toolbar

Camera Toolbar
Plot Edit Toolbar

6000—
Property Inspector

Figure Palette
5000 Plot Browser
Property Editor

HaxmunTe Ha noboi 13 cToNOMKOB AMarpammbl U B HWDKHEIN YaCcTW OKHa (Urypbl OTKPOKOTCSA CBOMCTBA AnarpamMmmb.
3apganTe wupuHy ctonbuka 1 (Bar Witdh: 1.0)

Haxxmute Ha 6enbii NpAMOYrofibHUK, B KOTOPOM MOCTPOEH rpadomk, N OTKPOIOTCS CBOMCTBA OCcei. B neBOM HKHEM yriy
BkntounTe cetky no Y (Grid: Y) n nognuwute rpadmk (Title: PacnpeaeneHue no nony)

HaxmunTe Ha cepoe NpOCTPaHCTBO BOKPYr OCEN U B OTKPbIBLUMXCHA CBOMCTBaX (Urypbl NOMeHSNTE e€ UBEeT Ha 6enbin
(Figure Color: white)



Property Editor - Axes

Title:  |Pacnpeaenenve no noay Pro i
perty Edito
Plot Type: lulBar

Figure Name:
Base Line: 5.0 [ show Colors: & - - Colormap:
Bar Width: 1.0 ~| B (e~ g [Ix My Dz Figure Color: | I 11

WNToroBbii rpachuk Bel MoxeTe coxpaHuTb Ha auck (File -> Save) kak MATLAB curypy, KOTOpyto MOXHO peakTupoBaTh
(.fig), nnn kak kapTuHKy (.png, .jpg, .emf, ...)

YTtobbl HE MOTEPATL BCE HACTPOWMKM, CAENaHHbIE BPYYHYHO, creHepupyinTe u3 dpurypel MATLAB-kog (File -> Generate
Code...). OTOT KO CTPOUT B TOYHOCTM TaKyHo e purypy co BceMu HacTporkamu. CKonupynte Bce KOMaHAabl, KOTOpble
HacTpamBaloT rpaduk, U BCTaBbTE B XMBOW CKPUNT CPa3y Mocrne nocTpoeHus rpaduka.

3. PyyHas HacTpouka B Property Inspector
Pacwwmpsiet npeabiaymin cnocob. Property Inspector nokasbiBaeT 1 NO3BONSAET peAakTMpoBaTb BCE CBONCTBA
rpacbwquKMx obbekToB. B TO BpeMA, KakK nepBble 2 cnocoba 03T A0CTYN TOJIbKO K HEKOTOPbIM CBOWCTBaM.

MocTtponTe rpaduk B OTAENBHON urype.

figure('Visible',
bar(n)

on')
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Ha naHenu MHCTpyMeHTOB HaXxMuUTe rnocregHiolo kHonky Open Property Inspector



4 Figure 1

File Edit View |Insert Tools Deskiop Window Help

Dodde @ 0B R[E

OTKpoeTCcs UHCNEKTOP CBONCTB. [Mo-yMonuaHuio B HEro BbIBOASATCS CBOMCTBA OCeN. Bbibrpas MmblilKon apyrue
rpaduydeckne oobekThl (rpacurkn, Urypbl, TEKCT, ...), Bbl NOAy4nTE OCTYN K MX CBOMCTBaM. Hactpoum ocw.

4\ Property Inspector - O it
Figure 1 » Axes

p|[EE
FontName Helvetica - -
FontWeight B
FontSize 10
~ TICKS
XTick 1,2

XTickLabel 2x1 cell
YTick 0,1000,2000,3000,4000,5000,6000

YTickLabel 7=1 cell

» RULERS

B pasgene TICKS 3agante nognucu no ocun abecumncc ka Bektop-ctonbew ¢ Tekctom (XTickLabel:
{'My>xuuHbl';"KeHWwuHbI'}) (ona ygobcTea 3agaHus NOANMCEN MOXETE HaXaTb Ha KHOMKY C TPEMS TOYKaMu cnpasa ot
nong seoaa)

- TICKS

XTick 1,2

XTickLabel Ty seHb HeHwmHb Y

¥Tick 0,1000, 2000, 3000, 4000, 5000, 6000
¥TickLabel =1 cell

Mocne 3agaHns cBoncTBa rpachK aBTOMaTU4eCKN N3MEeHAETCA.

M3yunTe ocTanbHble CBOMCTBA OCeN, CTONOUKOB 1 Urypbl 1 3aganTe ux, Kak cuMTaeTe HyxHbIM. [ocrne, kak n B .2,
creHepupynte MATLAB-kof 1 BCTaBbTe €ro B XXMBOW CKPUNT.

4. HacTtpounka ¢ nomMowbio hyHKLNN

MocTpoum cTonGuaTyto Anarpammy, OTPaKAIOLLYH0 KONTMYECTBO MYXKYMH M XKEHLLUVH B BbIGOpKe

figure
bar(n)

B MATLAB npucyTcTByeT psa dyHKUMI AN ObICTPOM HACTPONKM NOCTPOEHHBIX rpadukoB. OHM M3MEHSIOT CBOWCTBA
NMOCTPOEHHbIX OCEN.



Hanpumep, BknounMM CeTKy Ha rpaduke
grid on

Mognuwem rpadumk
title('Pacnpepenenue no nonay')

Moanunwem ocu opanHat
ylabel('KonudectBo niogein')

Moanuwem 3aceykun Ha ocu abcumcce

xticklabels ({'Myx4uHbl'; "XeHwuHbl'})
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My K4MHE HHeHLWWHLI

KonunyectBo NogobHbIX YHKLNA OrpaHMYEHO NLb CamMbiMU HEOOXOAMMBIMU. [ONHBIA UX CMNCOK NPUBEAEH B
OOKyMeHTauum

doc('Formatting and Annotation')

5. Hactpouka yepe3 ynpaBneHue cBOoMCTBaMu

MATLAB fgaeT BaM nporpaMMHbIii OCTYN KO BCeM CBOMCTBaM rpacdnyecknx o6bekToB. UTobbl MM BOCMONb30BaTbCsl, HAd0
Mony4YnTb yKasaTesb Ha rpadguyeckuii o6bekT. Mpolle Bcero 3To caenartb cpasy Npu cosgaHun oobekTa.

Hanpumep, cozgagmm HoByto ourypy, 1 3anuwem ykasatenb Ha Heé (handler) B nepemeHHyto £



f = figure;

B dourype f cosgagmm ocu ¢ ykasatenem a (Ocu co3garoTcst MUMEHHO B courype f Tomnbko NOTOMY, YTO KOMaHabl AT
nocnegosatenbHo). Ecnn ocu He co3gaBaTh BPYYHYH0, TO OHM CO34al0TCA aTBOMATUYECKM NpY NOCTPOEHUU rpaduka

a = axes;

M B ocsix a nocTpoum rpachmk bar, Ha KOTOpbIV ByAET cebinaTbCca nepeMeHHas b (rpadmk CTpoOUTCS UMEHHO B OCSX a
TONbKO MOTOMY, YTO KOMaHAbl NAYT NOCnegoBaTeNbHO)

b = bar(n);

BbinonHuTe B OKHE KOMaHA, nepemeHHble f, a, b n ybeamTech, YTO OHM AENCTBUTENBHO CCbINarTCA Ha COOTBETCTBYOLLMNE
rpaduyeckne 06beKTbl 1 OTKPbIBAKOT AOCTYN K MX CBOWCTBAM.

[obaBum ceTky No ocu opanHaT
a.YGrid = 'on';
Moanuwem rpadguk

a.Title.String = 'PacnpepeneHue no nony';
a.Title.Color = 'red’;

Mognuwem ocu opanHat
a.YLabel.String = 'KonuyecTBOo nwpenn';
Mognuwem 3aceykn Ha ocu abeumce
a.XTickLabel = {'Myx4uHbl'; "XeHwmnHbl"};
YBENnuuYnm TOnLWmMHy cTonbunkos
b.BarWidth = 1;
M3meHuM uBeT cTonbumkos
b.FaceColor = 'green';

HobaBnm cTonbukam Npo3pavyHoOCTh

b.FaceAlpha
b.EdgeAlpha
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Kctatu, Nnony4ynTb yKasaTeslb Ha TeKYLUYH (bl/lrypy MOXHO TaKKe KOMaHOOoMn gc-F, a Ha nocnegHue ocu - KOMaHgou gca

6. [locTyn K cBOMCTBaM 4Yepes set/get

dyHkUMM set/get galoT ansTepHaTUBHBIN 4OCTYN K cBoMcTBaM 06bekToB. MpenmMyLlecTBo aToro cnocoba nepen
npegbiayLwmM, noxanywn, TONbKO B TOM, YTO OH NO3BOMNSET 3aaBaTb Cpa3y HECKOIbKO CBOMCTB U Cpa3y HECKOMNBbKUM
obbekTam.

MocTpoum cTonb4yaTyo guarpammy, OTpaxatoLLyo KONMMYECTBO MYXXUMH U XXEHLUMH B BbiGOpKe

figure
bar(n)

KcTatu, ecnu rpachumk yxxe NOCTPOEH, a yKasaTensa Ha Hero HeT, TO MONy4YnTb yKka3aTerb Ha TEKYLLYI (OUrypy MOXHO
KoMaHgon gcf, a Ha nocnegHue ocu - KOMaHaom gca

HacTtpoum cosgaHHble TOMbKO YTO OcK
set(gca, 'YGrid', 'on', 'XTickLabel', {'Myx4uHbl'; 'XeHwmHbl"})
Monyynm ykasaTenb Ha rpaduk

b = get(gca, 'Children');

HacTtpowum rpadmk



set(b, 'BarWidth', 1, 'FaceColor', 'none', 'EdgeColor', 'red')

A BOT nognucaTb OCU TakuMm cnocoboM MOXeT BblTb HE O4EeHb MPOCTO. Tak YTO BOCMOMNb3yemcs crneuuansHon QyHKUnen
(komBUHMpyem nogxop ¢ n.4)

title('Pacnpenenenve no nony')

Pacnpegenexnue no nony
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7. 3apaHne CBOMCTB NPU NOCTPOEHUMU

CsouctBa rpacbvlqecmx 0ObEKTOB TaKKe MOXHO 3aJaBaTb Cpasy npu nx cosgaHuu. [ns atoro npu BbI30OBE d)yHKLI,I/II/I,
KOTOpasd co3aaeTt 00bEKT, Hago NocnegHUMK aprymeHTamMmun nepegartb Ha3BaHnA N 3Ha4YeHU4A CBOWCTB.

Cosgaem curypy c umeHem "Oemorpadua™, 6enbim poHom 1 ceocTBoMm Visible: on (3To OTKpoeT eé B HOBOM OKHE)
figure('Name', '[emorpa¢ua’, 'Color', 'white', 'Visible', 'on')
Cosgagvm gnarpammy cC LUMPUHOW cTonbuka 1 kpacHoro uerta

bar(n, 'BarWidth', 1, 'FaceColor', 'red')
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Kakoun cnocob6 BbiGpaTb?

Mbl paccmoTpenu 7 cnocob0oB HAaCTPOWMKM rpadnKoB - 3 C UCMOb30BaHMEM rpadmnyeckoro nHtepdenca n 4 Yncto
nporpammHbix. Cpegmn HUX HET CMOCOBOB Myulle Unu xyxe - BolbuparTte 10, YTO Bam ygobHee.

Ecnu Bbl TONbKO HaumMHaeTe paboTtatb B MATLAB u elle He ocBomnn kOMaHabl, Bam nogovayT 1 1 2 noaxoap!:

« ecnu pabotaete B Live Editor - n.1

e ecnu paboTaeTe B OKHe KOMaHA UIu Knaccmyeckux ckpuntax - n.2 (Property Editor)
Cpasy nocne aTtoro nepexoaure K n.4 n HaYMHamTe UCNOMb30BaTh crneLunarnbHble YHKLUUN (UX HEMHOTO, N UX Nerko
3anomMHuTb). CosgaBarite CKpUNTLI, KOTOPbIE CTPOSIT Cpa3y HAaCTPOEHHbIE rpadhuKu.

Korga HabepeTech onbiTa, nepexoauTe K n.5 (ynpaeneHvue cBOMCTBaMM1) 1 N.7 (3agaHne CBONCTB NPV NOCTPOEHUN). 31O
[acT Bam nonHyto ceobody B paboTe ¢ rpaddmkon, 1 Bbl CMOXETE NonyyYaTb MMEHHO Te rpaddukm, KOTopble Bam HY>XHbI.

Cnocob 6 (set/get) moxeTe npumeHaTb Ans 6onee yaobHom paboTel B HEKOTOPLIX 3adaqax.

Property Inspector (n.3) MOXHO MCNOMNb30BaThb At U3y4YEeHNsi U MOMCcKa CBONCTB rpadomyeckux 06 bEKTOB U NX N3MEHEHNS
"Ha nety".

W, HakoHeL, KOMBUHMPYITE BCe 3TN cnocobbl Ana 6onee yaobHowm paboTol.

Mpumep

f = figure;
al = subplot(1, 2, 1); % co3gaem B ¢urype ocu al
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b = bar(al, n, 'BarWidth', 1); % cTpoum rpaduk B ocAx al C 3afaHHOW WMPUHOU CTONBUKA
% HacTpauBaem ocu al

title(al, 'PacnpegeneHue no nonay');

al.XTickLabel = {'Myx4uHbl'; "XeHwmnHbl"};

al.XTickLabelRotation = 45;

a2 = subplot(1l, 2, 2); % co3paem B ¢urype BTOpble OCU a2

a2.NextPlot = 'add'; % rotoBumM oCu K MOCTPOEHUHW HECKONbKUX Fpadukos
hl = histogram(a2, M);

h2 = histogram(a2, F);

set([hl1 h2], 'BinWidth', 2) % HacTpauBaem cpa3y 2 rpaduka

% HacTpauBaem ocu a2

title(a2, 'PacnpepeneHue no Bo3pacTy')

legend(a2, {'MyxuuHbl', "XeHuwuHbl'})

Pacnpegenexve no nony

PacnpegeneHue no Bo3pacTy
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UYto panbwe?

O3HakoMbTEeCh C NpMMepamn U3 JOKyMeHTauuu.
WN3yuute cnmcok rpadmkos MATLAB Plot Galley.
HayHuTe cTpouTb cBOU rpacuku.

Ecnu cTonkHynmMch co CroXHOCTAMM, Nonb3ynTeck novuckoM. Mpumep 3anpoca B Google: matlab how to plot thick line

Pavel Roslovets, ETMC Exponenta © 2019
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matlab:web(fullfile(docroot,%20'matlab/examples.html?category=graphics'))
https://www.mathworks.com/products/matlab/plot-gallery.html
https://exponenta.ru/

