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Miiasir zamanda texniki toraqqinin inkisafi qoribs ayrilor hagqinda biliyin zaruri olmasini
tolob edir. Oyri anlayisi tarixo gqadarki zamanda insan fikrino golmisdir. Atilmis dasin trayek-
toriyasi, giil vo yarpaq haqqinda tosovviirlar, sahil xatlorinin ayriliyi va tebistin digar hadise-
lori insanlarin ¢oxdan digqgatini ¢akirdi. Bu ciir hadisalorin ¢ox sayda miisahido olunmasi ayri-
lor hagqinda anlayiglarin hisse-hissa meydana galmasine asas sebob olmusdur.

Eyni ilo indi da, biitiin bizi miixtalif ayrilor toplusundan ibarat Xxatlor goxlugu shato edir.
Cox rast galdiyimiz bu ayrilor genis praktiki shomiyyato malikdir: onlara moisotdo, canli te-
biotdo, arxitekturada va s. yerlards rast golmak olur.

Miiasir dovrds insan foaliyyatinin els bir sahasi yoxdur ki, onu kompiitersiz toSavviir et-
mok miimkiin olsun. Fordi kompiiterlor miixtalif fonlor {izra todris prosesinin avtomatlasdiril-
mast vasitasing ¢evrilmis, riyaziyyatin biitiin bdlmalarine tasir etmaklo hesablamalarin siirati-
ni artirmigdir. Belo bolmalordon biri do goriba ayrilor bolmasidir. Qariba ayrilor tizorinds bir
cox standart masalalarin halli algoritmlori miixtalif programlasdirma dillarinds realiza olunur.
Belo yiiksok saviyyali programlasdirma dillarindan biri do MatLab program paketidir. Bu mo-
galads goriba ayrilar tizorinds bazi mosalalarin hallinds MatLab miihitinin tatbigine nazar ye-
o4 tirocayik.
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. X=acost,
a Misal 1. {

y=asin’t
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astroida tonliyino baxag. (1) tonliyi ilo verilon as-
troida oyrisinin (sokil 1.) uzunlugunu tapmali.

Sokil 1.
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Astroida ayrisinin qrafikini MatLab miihitindo asagidaki kimi qurmaq olar:

CET svmss ==}

[astmidaqraf.m N] Oodal & % 0DEx 8 08 am

1L[= t=0:0,01:2*pi;

e x=2%cos(t)."3; '

o N o8 - ~
== y=2*3in(t)."3; 0
-05 \

- plot(xy, 'k'): ,

3= grid on
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Astroidanin uzunlugunu | ilo isarg edok. (1) tenliyi parametrik sokildo verildiyindan,
I—Nx(t) (') dt

diistumndan istifado edok. Astr01da dord barabar hissadan ibarat oldugundan yaza bilarik:
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Belalikls,

I—=§a:>I=6a.
4 2

Xiisusi halda, a=2 oldugda | =6-2=12 alariq.

Bu mosalanin hoallini MatLab sisteminds doa almagq olar:

Command Window

> SymsS X

> a=2;

> Hil=avco=S (X)) T3

>» ywil=a*=zin(x) ~3;

> pl=diff (=x1):

> p2=diff(y1l):

> f=(plT24+p2°2) "~ (1/72)
>» L=d4*int(f, =x,0,pi/ 2)
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Misal 2. r=a(l—cos¢) kardioidasi vo r=a c¢evrasi ilo hiidudlanan fiqurun sahasini
tapmali. Sokil 2-doa talob olunan sahs strixlonmis sokildo gostorilmisdir.

v=

Sokil 2.

Kardioida ayrisinin grafikinin MatLab miihitinds qurulmasi prosesi beladir:

Command Window
>> phi=0:0.01:2*pi;
bSO L
»¥ r=a*(1l-cos(phi));

»» polar(phi,r,'k')

A Vo A, kasisma ndqtslorinin koordinatlarini tapaq. Bunun iigiin

r=a(l-cose),
r=a

sistemini aragdirsaq, Al[a;gj Vo A{a;—%} alariq. Sokil 2-don goriindiiyli kimi axtari-
lan sahonin yaris1 OmMAO vo OANO sektorlarnin saholori comine borabardir. Birinci sektor-

da bucag 0-dan %-yg, ikincida isa %-dan 7 -ya gadar doayisir. Bunlart nazors alsagq,

1 1
E'SZSl'FSZ:E'

O — o |y

(a(1—005¢))2d¢+%-ja2d(p=

2
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a =2 olduqda bu mosslonin MatLab miihitinds halli asagidak: kimidir:

Command Window

»>» syms fi

> a=2;

>» fl=(a* (l-cos (fi)))"2:

>»> f2=a"2;

>y 5=2%((1/2)*int (f1,fi,0,pi/f2)+(1/2) *int (£2,£fi,pi/2,pi))

T

alariq.
Belaliklo,

5 =

S5%pi - 8
X= Rcos3£,
Misal 3. ‘% (0<t<2r)
y= Rsin"’z

astroidasinin absis oxu otrafinda firlanmasindan alinan cismin sathinin sahosini tapmali.
Tolob olunan sahani tapmagq tigiin

s, = 2]y + (v Pt

diisturundan istifado edok. Ovvalca X!, y vo (X ) +(y/)* ifadalorinin giymotlorini
tapaq:

xt’=3Rcos21 sint 1 yt’=3Rsin2£-cos£-1,
4 4) 4 4 4 4
) +(vi) = %chos“%sin2£+%stin4%coszi=

:§R1/sin2£-cos2£ :ERsinlcosl.
4 4 4 4 4 4
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27
lsm = 27r.|'Rsin3£~§Rsin£cos£dt =
2 5 4 4 4 4

st
Sin™ — 6

2z
=§nR2j4sin4ld[sinlj=6ﬂR2._4/gﬂ _Sr2.
2 5 4 4 5 5
Belaliklo,
1Sftt :gﬂszst :gﬂRz
2 5 -5

Bu masalinin MatLab miihitinds halli asagidaki kimidir:

Command Window

>> syms t© g

*» x1=R* (cosit/4)"3);

*» y1=R* (3in(t/4)"3);

> £=3#pi* (R"~2)*(sin(t/4)"4)*cos (t/4):
»» S=int (f,t,0,2*pi)

5=

(12*pi*R"2) /5

Misal 4.

{x =a(t-sint), (0<t<2r)

y =a(l-cost)
tsikloidasinin (sokil 3.) absis oxu otrafinda firlanmasindan alinan cismin hacmini hesabla-
mali:

yA

X v

Sokil 3.

Tsikloid ayrisinin grafikini MatLab paketinds asagidaki kimi do qurmag olar:
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B Figure 1 = | S|

[E-5 RIS R i [astrnidaqraf.m XI
- e 1-  t£=0:0.01:2%pi;
5 0 T S 2~ x=2%(-sin(t));
oo I 3-  y=2%(l-cos(t));
ul// - ] - plot(x,y,'k'");
I S S \ 3 = grid on

Tolob olunan hocmi tapmagq liglin
b
Vi, =ﬁIy2dx
diisturundan istifads edok. Onda

2z 2
Vi, =7x j (a(l-cost))? -a(l—cost)dt = za® J'(1_ cos’t)dt =
0 0

dt=

2z
=7a’ j(1+g(l+ c0s2t) —3cost — Mj
0

2r
=’ IG + §cos2t - Ecost —1C083t)dt =
272 4 4
2r

ma Et +§sin 2t —Esin t —isin 3| =57%°.
2 4 4 12

0
Beloliklo, V,, =57%a°.
Bu masalanin MatLab paketinds halli asagidaki kimidir:

Command Window

>> yms T a
»» f=(a*(l-cos(t)))"2*a~*(l-cos(t)):
»» V=pi*int(f,t,0,2*pi)

Vo=

S*pit2*a"3

Magalanin aktualligi. Qoriba oyrilorlo tanislig, onlarin xassalorinin yronilmasi hondasi
tosovviirlarin, biliklorin darinlogsmasing, hondasays maragin artirilmasina boyiik komak edir;
riyaziyyatin, fizikanin vo digor elmlorin sonraki bélmalorinin 6yranilmasi {igiin osas rol oyna-
yir.

Magalanin elmi yeniliyi. Bazi goriba ayrilorin xassslorinin 6yranilmasi, totbigi vo grafiki
olaraq qurulmasi Oyronilmis, bu ayrilor tizarindo bozi mosalolorin MatLab totbigi program
miihitinds hesabat iisullar1 vo metodikasi sorh edilmisdir.
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Magqalanin praktik shamiyyati va tatbiqi. Bizim hoyatimizda rast galdiyimiz va praktiki
ohomiyyati olan bazi hagiqi goribs ayrilorin 6yranilmasine komok edir. Qariba ayrilor hag-
qinda olan bu mogalo sads sokilda onlarin xassalarini va bu ayrilarin ¢atinlik gokmadon qu-
rulmasina imkan yaradir. Magalods baxilan masalalardon handass bélmasinin tadrisi prosesin-
do, mithandis masalalarinin hallinds vo baxilan mévzunun miistaqil dyranilmasi ti¢iin istifado
etmak olar.
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®.0. Mamenos, M.A. lllaxsepaues

3aMeuaTe/IbHbIE KPHUBbLIE€ H IIPOIrPpaMMHOC€ o0ecrneueHue pemeHnﬁ
HEKOTOPLIX 3a4a4, OMUCbIBACEMbIX 9 TUMH KPUBBIMU

Pe3rome

3HaKOMCTBO C KPUBBIMHU, U3YYEHHE MX CBOWCTB IMO3BOJIUT PACIIMPUTHh F€OMETPUUECKHUE
MpEJICTaBICHUSI, YTIyOUTh 3HAaHUS, IOBBICUTh MHTEPEC K F€OMETPHUH; CO3JIaCT COAEpKaTelb-
HYI0 OCHOBY JJisl JajbHEHIEro M3yuyeHuss MareMaTuku, GU3MKH U Apyrux Hayk. [lo3znako-
MHUTH C HCKOTOPBIMU NOUCTUHE 3aMCYATCIIbHBIMU KPUBBIMU, KOTOPBIC BCTPEUYAIOTCA U UMCIOT
MpaKTHYeCKoe MPUMEHEHHe B Haliel >Ku3HU. OOIIHMpHBIE BBIYMCIUTENbHBIE BO3MOXKHOCTU
cucteMbl MatLab nenaroT ee mpuMEHNMOM K TPAKTUYECKUM pacyeTaM B Jt000# 00J1acTh Hay -
KM U TEXHUKH.

F.O. Mammadov, M.A. Shahverdiyev

Remarkable curves and software for solving some
problems, described by these curves

Summary

Acquaintance with curves, the study of their properties will expand geometric concepts,
deepen knowledge, increase interest in geometry; will create a meaningful basis for further
study of mathematics, physics and other sciences, will introduce you to some truly remarkable
curves that are encountered and have practical application in our life. The extensive
computing power of the system MatLab makes it applicable to practical calculations in any
field of science and technology.
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