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JHcapaéHaapHu makomuaiaumupuuea xuzmam
KU/AMoKda.

X03Upru KyH/la GpaH-TeXHUKA PUBOXK/JIAaHUO OOpraH capy MaTeMaTUKaHUHT POJIK OPTUO
6opMmokga. llly »xymiazaH MaTeMaTHKaJaH (U3MKa, MeXaHHMKa Ba acTPOHOMHUS Xam/a
WKTUCOAMUN MacajiajlapHU euul/ia, GMOJIOTUK XapaéHJIapHU Tax/IMJ 3TUILA Ba 6G0OUIKA Ky
coxanapaa <¢oujananunagu. by coxanapaard kapaéHJapHUHI MaTeMaTUK MOJesu
quddepeHcuan TeHrJaMaaap HOMU 6UJIaH PUTHIALH.

Ymby uiMui MakoJ/a XucobJsall MaTeMaTUKAacu Ba KOMIIOTEPHUHT WJIMUM TaJIKUKOT
HIIapJa KYJUIQaHWJIUIIMIA OOFJUK OVaub, WJIMHU Ba aMalldil KUXATAaH [10J13ap6aup
(ITpoxopoB Ba 6omr., 2006). Makosaga oaauil guddepeHcuan TeHrsaamasapau MAPLE
JlacTypy épJaMu/ia aHaJIUTUK Ba TaKpUOUM evyull Macasnacu Kapajaaau. Kyinaa macaiaHvHT
KYHUUJIMIIY Ba YHU €YUIIHUHT KeTMa-KeT aJrOPpUTMHU KeaTupuiarad. Oaauit auddepencuan
TeHIJlaMaJIapHU €YUl YYyH 3apyp OyJiraH xucobJiall ycyJuiapyu TaBcudpJiaHa .

TagkukoT o06bekTu cudatuga oaaui auddepeHcHan TeHrJIamasap, 4erapaBui
Macajanap Kapajaau. TagKWKOT MeToJJlapy: MacajlaHd eYyUIIHWHI aHUK YCyJuIapy,
TaKpUOUI-aHUK, yCyJIJIapy Ba COHJIU yCyJLIap.

AMania UXTUEPUM MaTeMaTHK MakKeT épJaMujJia aMmalira OIIMPHUII MYMKHUH OVJraH
“asieMeHTap” xucob6Jalliap Ba a/IMAalITUPUILIADP 3aHXXUPU MypakKkab MacajajapHA XaM
eyulll MUMKOHUHU Oepagu (MacanaH, ojauil JguddepeHcuas TeHIaMajlap, 4yerapaBui
MacajajapHu euyuui). MAPLE pgactypuid nakeTu OJIMA MaTeMaTUKaHUHI  Maxcyc
Oy/JMMyIapUJary KynruHa MacajlaJJapHUHI edMMJIapMHU TONMUUIIra UMKOH Gepagu. MAPLE
MyXUTHJAa MILIAIl TEeXHOJIOTUSCH OWJIaH MaxCyc aAabuértsapia TaHUIIUII MYMKHH
(FonockokoB, 2004). MAPLE martemaTuk naketugaH «/luddepeHcuan TeHraMajzap» Ba
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«Omi  mareMaTtuka» GaHUAAH OyJaguraH amMaJdd  MallfyJo0TJapAa, CeMHUHap
MallfyJ0TJapyAa, oaaui fuddepeHcran TeHraaMa Ba TeHIrJlaMajlap CUCTeEMAacH, YerapaBui
MacaJjlaJlapHU COHJIM e4yull Oyir4ya TaHJoB ¢aHJapyu MallfyJaoTaapyuaa  GoujasaHul
MYMKMUH.

dapas Kuanauk Moaaun HyKta OX VKU 6Yil1ab xapakaT KAJICUH. XapakaT QyHKIUACH
f(t) 6ysncuH. ByHaaH Tamkapu 6Upop t=to MOMEHTZA YHUHI abcuccacy Xo KUMMaTHU Kaby.l
KuscuH. llly Moaauit HYKTaHUHT XapaKaT KOHYHUHU TONUHT.

By MacasaHMHI MaTeMaTHUK MOJeJH oy

%= 1) x)=x,

IuddepeHcuan TeHr/1amMa Ba O0LIJIaHFUY WAPT KYPUHULI 6MJaH ndoJanaHalu.

Ana 6Oup w™Mucon KeATUpalauk. PaguakTUB MoAJa XHUCOOJAHTaH paJUWHUHT
napyajlaHUIl Te3JIMIM YHUHT MUKJOpUra TYFpU npomnopcuosaHan. Papas Kulalauk, t
MoMeHT/a Rog paguit 60p 6yicuH. UxTuépuii t MoMeHT/ia Rg pagyil MUKJAOPHUHY aHUKJIAHT.

Arap nponopcuoHa/IMK KoepPuieHTH ¢ (c>0) ra TeHr 6yJca, y Xosa[a Macajaa yuoy
IuddepeHcran TeHrJlaMaHy eyUIlra KeJTUpUIay.

oR

=

By TeHrsiamanu t=to na R=Ro ra TeHr 6yJlafuraH e4uMu

R=Roe-c(t-ty)

byHKUMA 6uiaH udpoanaHagu.

—cl

IOKopugaru Macananap/iaH KypuHaJuKY, 6uTTa AudPepeHcran TeHrJIaMaHu OMp Heva
byHKUMANMAp KAaHOATJAHTUPHUIUM MYMKHH, IWYHUHT Y4yH JAuddepeHcHan TeHrJamasaap
Ha3apUACHHUHT acOCUW MaKcaju Oepuw/raH TeHIJIaMaHUHT 6apya e4YMMJIApUHU TONMII Ba
YJIApPHUHT XyCyCUATIapUHHU YpraHuIljaH uoopar.

By Makcazira spulMil y4yH XO3UPrd KyHJAa OU3HUHI KYJMMHU3/Ja MaxcyCc MaTeMaTHK
naketsap MaBxy[. Bysap MAPLE, Mathcad, MathLab, Mathematica Ba xoka3o. AHa 11y
naketrJapAaH QoujanaHrad xoJjga oaaud AuddepeHcuan TeHIVIaMaJlapHU €YUIIMMMU3
MYMKUWH OY1aJ 1.

Kyin/ia aHa 1lyHra spyIluil yuyyH aBBa JupdepeHcuas TeHraama, yerapaBuil Macasna,
yJIapHUHT YMYMUH Ba XyCyCUH e4HMMJIapH, YJapHUA aHAJUTUK yCyJiJla TONULI, KAl XoJ1ap/a
MaTeMaTHK MaKeTJap/iaH KaHJau poigasaHUIll MYMKUHIUTY XaKU/a CY3 OPUTHUIA/U.

MAPLE pa puddepeHcran TeHIJaMaJapHUHT aHAJUTUK €UYUMJIAPUHU TOMNHUII Y4YH
KyWHJaru KoMaH/a MljiaTuaau:

dsolve(eq,var,options),

oy epaa

eq - AuddepeHcHuas TeHIrIaMa;

var - HoaHUK QyHKIMsIap;

options - mapameTpJiap.

JuddepeHcuan TeHrJlaMaHU KUPUTHUILAA XOCUJIAHU OUAAMpUIl yuyH Audd KoMaH/a
MLLJIaTUIaI, MacaJsaH,

yrry=x

AuddepeHcuasn TeHrJamMa KyuuJaru KYpuHUILa €3U1aiu:
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dlff(y(X),x$2)+J’(X) =X.

JuddepeHcuan TeHramMa COHJIM €4UMUHUHT TPapUrHHU KypUIL YIVH YIIOY

odeplot(dd, [x,y(x)], x=x1..x2)

KOMaH/iaZlaH ¢poigasaHuIl MYMKUH, 0y epaa ¢yHkuusa cudaruaa dd:=dsolve({eq,cond},
y(x), numeric) - COHJIM e4yUIlll KOMaHAacuJaH poijanaHu/aral, 6yHJaH KeMUH 3ca KBaZpaT
KaBCZla y3rapyB4d Ba HOMabJyM OYHKIUA [xy(Xx)] XamMaa rpaduk KypUIIHUHT WHTEPBAIU
x=x1..x2 Kabu KypcaTUJITaH.

OJIMHraH HaTH>KaJIap Ba yJIADHUHT TaXJIWIU

MyaMMOHU OWJAMHJAIITUPULIHA MallKJjaapJa O6axapub KypaWJuK Ba KyWuJaru
TaJOUKJAapHU 6arkapaniuK:

Ky#ugaru Koy MacasacCMHUHT COHJIM Ba TaKpPUOWUM €UMMUHU 2-TapTUOIU Aaparkaau
KaTOp KYPUHUILK/A TOMAUJIUK:

y"'+xsin(y) = -sin X y(0) =_1, y'(0) =1

ByHuHr y4yH aBBajio Komu MacajlacCMHUHI COHJIM €YHMMHMHMU TOINAMHU3, KeHMMH 3ca
TONMJITAaH EYUMHUHT IpaQUTUHU KypaMHU3:

> restart; ordev=6:

> eq:=diff(y(x),x$2)+x*sin(y(x))= - sin(x):

> cond:=y(0)=-1, D(y)(0)=1:

> de:=dsolve({eq,cond},y(x),numeric);

> de:=proc(rkf45_x)...end proc

HaTtuxxaHu yuMKapull Katopuza rkf45 ycynnan ¢poijajlaHUAraHANK XaKi/ia MabJayMOT
YUKa/J 1. Arap caTp Kepak/au MabJyMoOT 6epMaca, 6y opasMK, KOMaHJaHU MKKU HYKTa KyHUII
O6usaH axpaTub KyHuLI JJ03UM. Arap X HUHT OMpPOp PUKCHMpJIaHTaH KUWMaTH Y4yH HaTHXKa
osvil (MacasaH, e4UMHMHT LIy HYKTaJaru X0CWJacd KUHMMaTHHU 4YUKApUIl) 3apyp Oyica,
MacanaHs, x=0.5 HyKTaza, y Xo0/1/ja Kyhuaruaap tepuaaau (1-pacm):

> de(0.5);

[x = .5, y(X) = -.506443608478440388 , a% y(X) = .954574167168752430 }

> with(plots):
> odeplot(de,[x,y(x)],-10..10,thickness=2);

-1 ad /\/A/\/w‘u
IVARVAY

1-pacm. Ko Macasiacv COHJIM €e4UMUHUHT rpaduru.

Komu Macasacu é€xku dYerapaBud MacajiaHUHT euuauuid. Dsolve komanza Kouu
MacaJjlacd €KM YerapaBHil MacaJJaHUHT €YUMMMHM TONHUIIM MYMKHH, arapja OepusiraH
AuddepeHcuan TeHrJaMa Y4yH HOAHUK QYHKUUSHUHT OOLIJIAaHFUY XaMjJa 4YerapaBui
mapTJapy 6epusica. bousiaHFUy €KW YerapaBuil 1IapTJap/a X0CHIaJapHU OeJruaail y4yH
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muddepencuan onepatop D umatunaau macanas, y'(0)=2 mapTHH (D@@2)(y)(0)=2

Kabu Oepuira Tyfpu kKesaagau éxku y'(1)=0 mwapTHHu: D(y)(l):O_ dcnatub yramus, n-4u

(D@@n)(y)

1). MyaMMOHM OWAMHJALITUPUIIHYU MallKJjapja O6axkapub KypalJuK Ba Kyuujaaru
TaZ0MKJ/apHU 6axkapalauK, AbHU Koliu MacasaCUHUHT e4MMUHY TONAWJIUK :

yW+y"=2cosx, y(0)=-2,y'(0)=1,y"(0)=0, y""(0)=0.

Evuw:

> de:=diff(y(x),x$4)+diff(y(x),x$2)=2*cos(x);
4 2
de:= (8_ y(x)} + (8—2 y(x)J =2c0s(x)
0 OX

X4

TapTUOJIM X0CUIa Kabu €3usiaiu.

> cond:=y(0)=-2, D(y)(0)=1, (D@@2)(y)(0)=0,

(D@@3)(y)(0)=0;

cond:=y(0)=-2, D(y)(0)=1, (D®)(y)(0)=0, (D®)(y)(0)=0

> dsolve({de,cond},y(x));

y(x) = —2cos(x)—xsin(x)+x.

2). bowika Typaaru ogauil auddepeHcran TeHrJIaMaHUHT €4MMUHU TYpPJIM aHaJIUTHUK
ycyanap épaamua MAPLE nactypugan ¢oiasiaHub e4UHT:

sin(x) y'(x) —cos(x)y(x) =0

Euuw:

> ode_L:=sin(x)*diff(y(x),x)-cos(x)*y(x)=0;

ode_L :=sin(x) (;IX y(x)) —cos(x)y(x)=0

> dsolve(ode_L,[linear],uselnt);
y(x)= _Cle

cos(x)
Usin(x) dX]
> value(%);

y(x)=_C1sin(x)

> dsolve(ode_L,[separable],uselnt);

y(x)
s g | Lgas cr-o
sin(x) _a

> value(%);

In(sin(x)) —In(y(x))+ _C1=0

Kymuuauk pauddepeHcuan TeHrJamaiap TYpPJAAPUHUHT aHUK aHAJIMTHK e4YUMHU
TonuaMaian. By xosga auddepeHcHas TeHrJIaMaJlapHUHT €YUMHUHH  SIKUHJIAIIYBYH

MeTo/JIap épAaMu/ia TONMUII MYMKHUH, '’bHU HOAHUK QYHKLHSAHMU JapakaJyd KaTopra €MWuIl
OPKaJI¥ TOTMUILL.

JuddepeHcuan TeHrJ1aMaHUHT €4MMUHU Japakalyd KaTop KYpUHHULIK/JA TONMII YYyH
JicOJIBe KOMaH/iaJla Y3rapyBuuyapAaH KelWUH type=series (éKU LIYHYaKU CcepUec)
napaMeTpUHU KypcaTHUIl Kepak. N-4yd éWu/Ma TapTUOMHU KypcaTHIl y4yH, S’bHU Aapaxka

Volume 1, Issue 6, June 2023 ISSN 2181-2020 Page 49


file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

EURASIAN JOURNAL OF TECHNOLOGY

AND INNOVATION

Innovative Academy Research Support Center
Open access journal

www.in-academy.uz
TapTUOMHU EHWJIMa TyraryHda, /iCOJIBe KOMaH/JAaJlaH OJIAUH TapTHOHW aHUKJAWAWTaH

Order:=n KOMaH/laHU KyHHUII Kepak.
dHu Komu MacasacMHUHI €4MMHUHM JlapakaJd KaTop KYpUHHUILIMJA TONaMU3 xaM/a

COHJIM €YMM Ba OJIMHTAH JlapakaJli KATOPHUHT IpadUrvHU yjap MOCPOK TYILIMIIM MYMKHH
6yJIraH UHTepBaJl YYyH scaiMus (2-pacm).

> dsolve({eq, cond}, y(x), series);

_ Lainny— L) L a (L1 5 6
y(x) = 1+x+[65|n(1) 6))( 12cos(l)x +[120 40sm(l))x + O(x®)
> convert(%, polynom):p:=rhs(%):

> pl:=odeplot(de,[x,y(x)],-3..3, thickness=2,
color=black):

> p2:=plot(p,x=-3..3,thickness=2,linestyle=3,
color=blue):

> display(p1,p2);

EYMMHUHT Japaxka/ld KaTop OWJaH KyJa sSKUH KuiMmaTiapu —1 < x < 1 eKaHJUTH
rpapuKAaH KypUHUO TYpUOHU.

1
i
1
1}
1
1
\
\
1
i
i
I
i
1

2-pacm. Komn macajiacu e4MMHUHUHT rpaduru.

Arap 6y kabu MacasiaJpHHU OJJAUNA MaTeMaTHK yCyJiJla e4ulll, XxaM/la YHUHT rpaduruHu
XOCHJI KWJIHII 3apyp OyJica, 6y TajsabasapjaH, HWIMUN XOJUM Ba VKUTYBUYWJIAP/AAH Ky BaKT
Ba MaJjlaka Tasiab etaau. lOkKopuparu MacanafaH KypuHu6 Typubauku, yHu MAPLE
MYXHUTH/IA OCOH €YMIll Ba OUP MaWTAa YHUHT IpadUTHHU XaM X0CHJ KUJIUII MyMKHH 3KaH.
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