Co3ganTte NOTOKOBbLIEe aHUMaLMU YacTUlbl

nyTb K CHapsgy B 3aBUCUMOCTU OT BPpeMeHU

Heobxoanmo otobpasnTb NyTb CHapsga B 3aBUCUMOCTU OT BpEMEHM € nomoLbio 3D
rpadouka nosien rpagueHTa.

MNokaxute nyTb cnegyruiero CHapaga € nomMowbo KOHCTaAHT AjiA CKOPOCTU U
YCKOpPEHUA, vz 1 a. Bbluncnure z Kak BbicOTa, koraga BpeMA BapbnpyeTCA OT 0 po 1.

z()=vt+ 2
(t)=v, at 2

vz = 10; % velocity constant

a -32; % acceleration constant
t =0:.1:1;

z vz¥t + 1/2*a*t.”2;

Bbluncnute nonoxenue B HarpasnieHuu X n HanpasneHuu Y.

VX = 2;
X = vx*t;

vy = 3;
y = vy*t;

Bbluncnnte KOMNOHEHTLI BEKTOPOB CKOPOCTU M 0TOBpa3uTe BEKTOPLI C MOMOLLbIO 3-D
rpadpuka nonen rpagneHTta. IameHnTe ToUKy 3peHnsa ocen K [70,18].

u = gradient(x);
v = gradient(y);
w = gradient(z);
scale = 9;

figure
quiver3(x,y,z,u,v,w,scale)
view([70,18])



YTo MOryT NokKa3aTb aHMMauun 4acTtuubl

lMoTokoBas aHMMaLMs YacTuLbl NONe3Ha AN BU3yanu3aumm HanpasreHus noToka u
CKOPOCTU BEKTOPHOro nons. “dactuubl” (npeactaBneHHbIN NoObiM U3 MapKkepoB NIMHUN)
NpOCeXMBatT MOTOK BAOMb KOHKPETHOW NNHUM NOTOKOB. CKOPOCTb KaXa4on YacTuLbl B
aHMMaL MM NPoMnopLMOHanbHa BENMYNMHE BEKTOPHOrO Nosns B Nobon AaHHOM TOYKe BAOSb
MIMHWX MOTOKOB.

1. OnpepeneHne oTnpaBHbIX TOYEK 0ONacTU 3Ha4YeHUN AAaHHbIX

OTOT NnpumMep onpeaensieT obnactb o6bema, 4To6bl NOCTPOUTL NyTEM ONpeaeneHns
COOTBETCTBYIOLLMX HAYamnbHbIX TOYEK. B 3TOM criyyae NnoTOKOBbIE rpadhnkm HAYNHAKOTCA B X
=100, n y oxBatbiBaeT 20 - 50 B z = 5 NnOCKOCTEN, KOTOPLIE HE ABMAKTCS NOSHBbIMU
rpaHuuammn obvema.

load wind
[sx sy sz] = meshgrid(100,20:2:50,5);
2. Co3aaHue NMHUM NOTOKOB, YTOObI yKa3aTb Ha NyTU K YacTuue

OTOT NpUMep UCNOSb3yeT NIMHUN NOTOKOB (stream3, streamline) MPOCHEXMNBaTb NYTb
aHUMUPOBAHHbIX YacTuUL, KOTOPbIN Jo6aBnseT BU3yanbHbIA KOHTEKCT AN aHUMaLunK.

verts = stream3(x,y,z,u,V,W,SX,sy,Sz);
sl = streamline(verts);

3. OnpepeneHue npeacTaBneHus

B 10 BpeMA KakK BCe JIMHNKM NMOTOKOB 3alyCKaloTCA B Z = 5 nnockocTen, 3Ha4YeHus HEKOTOPbIX
NOCTENneHHO CHMXXatoTCA K HWXKHUM 3Ha4YeHUAM. Cne,u,yrou.l,me HaCTpOVIKM obecneumsatoT
YeTKoe rnpeacrasreHne 06 aHMmauyuu:

e Tou4ka 3peHUs (view) BbIOpaHHbIN NOKa3biBaeT 1 MIOCKOCTb, coaepXallyto 60MnbLUINHCTBO
NMHWIA NOTOKOB N cnuparns.


https://docs.exponenta.ru/matlab/ref/stream3.html
https://docs.exponenta.ru/matlab/ref/streamline.html
https://docs.exponenta.ru/matlab/ref/view.html

e BbIbop cooTHOLWEHNA CTOPOH AaHHbIX (daspect) M3 [2 2 0.125] obecneunBaeT 6onbluee
paspeLleHne B z-HarpaessieHuuU, YTobbl caenaTtb NOTOKOBbIE YacTuubl 6onee nerko BUANMbIMU
B cnuvpanm.

e YcTaHoBuTe npefenbl ocen, 4Tobbl coBNagaTth C npegenamMm AaHHbIX (axis) U YepTuTe none
ocu (box).

e view(-10.5,18)

e daspect([2 2 0.125])

e axis tight;

e set(gca, 'BoxStyle', 'full','Box','on")

4. BbluucrnieHne NOTOKOBbLIX BEPLUUH YacTULbI

Onpepenute BepLUUHbI BOOSb NIMHMKM MNOTOKOB, rae YyacTtuua byaet

4YepTUTbCS. interpstreamspeed PYHKLMSI BO3BPALLAET 3TN AaHHbIE HA OCHOBE BEPLUMH
FIMHUM NOTOKOB M CKOPOCTM BEKTOPHbIX AaHHbIX. TOT NpMMep MacluTabupyeT CKOPOCTH
0,05, 4TOBbI YBENNYMTL YMCIIO MHTEPMONMPOBAHHbLIX BEPLLUMH.

YcTaHoBUTE OCK SortMethod CBOMCTBO K childorder Takum 06pa3omM, aHMMaLms
3anyckaeTcs bbicTpee.

streamparticles (PYHKLMOHWPYITE YCTaHaBNMBAaET CrieaytoLne CBONCTBRa:

e Animate K 10 3anyckaTb aHumMauumo 10 pas.
e ParticleAlignment K on 3anyCTUTb BCE TPACCUPOBKU YaCTULbl BMECTE.

e MarkerEdgeColor K none YePTUTb TOJIbKO MOBEPXHOCTb KPYroBOro Mapkepa. AHMMaLmMm obbl4HO
3anyckatoTcsa 6bicTpee, koraa pebpa mapkepa He YepTSaTCs.

e MarkerFaceColor K red.

e Marker K o, KOTOPbIN YepTUT KpyroBon Mmapkep. MoxxHO ncnonb3oBaTtb Apyrue Mapkepbl NMHUN
TakKxke.

e iverts = interpstreamspeed(x,y,z,u,v,w,verts,0.01);

set(gca, 'SortMethod', 'childorder');

streamparticles(iverts,15,...

° 'Animate’,10,...

° 'ParticleAlignment’,'on’,...
° 'MarkerkEdgeColor', 'none’, ...
° 'MarkerFaceColor', 'red’, ...

'Marker','o");


https://docs.exponenta.ru/matlab/ref/daspect.html
https://docs.exponenta.ru/matlab/ref/axis.html
https://docs.exponenta.ru/matlab/ref/box.html
https://docs.exponenta.ru/matlab/ref/interpstreamspeed.html
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