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1100 5>4 4>3 Puc.3. a) Pacnpedenenue anius 6 KpeMHulU no 6pemMeHu npu
1150 6>5 4 1200°C, b) cypbmbi 6 kpemnuu no epemenu npu 1200°C
1200 6>5 2 3aknouenne. Ha ocHOBE 3THX pacdeTHBIX pe3yIbTaToB
MBI MOXEM pa3padoTaTh SKCIIEPUMEHTEHI, IS JabHEUIIero
1250 6 4 ux nposeieHus. CyTh TEOPETUYECKMX PacyeToB W Ma-
1300 7>6 4>3 TEeMaTHYECKOTO MOJICITHPOBaHMA Iponecca aupdy3un co-

CTOUT B TOM, YTO 3TO YMCHBIIACT KOJUYECTBO Hedhek-
THBHBIX JKCIIEPHMEHTOB, TIOMOTAe€T HaM OBbICTpee W JIerde
AOCTUTr'aThb TOYHBIX PE3YyJIbTATOB, a TAKKC CHUIKACT SHCPIO-
3aTpaThl  HEMHOTO YMEHBINAET (PUHAHCOBBIE PACXOJIbI.

B mame#t cnemyromieii pabore Mbl OymeM paccMaTpu-
BaTh, HACKOJIILKO PE3YJIBTAThl 3KCIEPUMEHTA MOATBEPIKIA-
FOT TEOPETHYECCKUE PACUCTHI.
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Hcnons3ys Beipaxkenus (1) u (2) u Tabnuiyy 2, MOXXHO
MOJTYy4YUTh PaclpelesicHue KOHLEHTPALUil 3JIEMEHTOB rail-
JIUSl M CypbMBI IIPU pa3InyHbIX BpeMmeHax csbiuie 1200°C.

PE3IOME
YOy uiiga Hazapuit )KUXaTaaH KpeMHuira tudQysust ycyauaa JurepiiaHrad rajuiiii Ba cypMma 3JIeMEeHTIIapy KOHIICHTPAIUACHHN TAKCHMO-
1 MathCad mactypu épraMuia MaTeMaTHK MOJENH Ha3apuil Tankuk KunuHrad. Hazapuii xucobmanuiap Ba uddysus xapaSHUHA MaTeMaTHK
MO/ICJUTAITHIHT MOXHMSTH IIYHIAKH, TaXpHOanapHu Oexyaara ousi 00pMacinK, KUPUIIMa aTOMIAPUHA KPEeMHUITa KUPUO OOPHII UyKypIUTUHU
nuddy3usaan oNIMHIAH aHUKIAI Ba 0JIM0 OOpHIIaquraH TaXpUOanapHy pexXalallTUPUIL, HaTHKaIApHU MIIOHUWIMIMHH OLIMPHIIAH HO0paT.
PE3IOME
B nmanHoii pa6ote ¢ momoripio nporpaMmel MathCad TeopeTrdecku uccienoBaHa MaTeMaTHIECKash MOJIENb PACTIPENEIEH s KOHIEHTPAIHH
9JIEMEHTOB TaJUINS U CypbMBI JISTUPOBAHHBIX U dy3uei B kpeMHUA. CyTh TEOPETHUECKUX PACUETOB M MaTEMaTHUECKOTO MOJIEIUPOBAHUS IIPO-
uecca UG Qy3un COCTOMT B TOM, YTOOBI HE TIPOBOAUTH SKCIEPUMEHTHI BIIYCTYIO, 3apaHee ONPEeInuTh TITyOHMHY MPOHUKHOBEHHS TPHMECHBIX
aToOMOB B erMHM]?'I J0 OCYLICCTBJICHUS )11/1(1)(1)}/31/11/1 1 CIUIAaHUPOBATH OKCIICPUMCHTBI U TOBBIICHHUE TOCTOBEPHOCTHU PE3YJILTATOB.
SUMMARY
In this work is theoretically investigated using the MathCad program, a mathematical model for the distribution of the concentrations of the
elements of gallium and antimony doped by diffusion into silicon. The essence of theoretical calculations and mathematical modeling of the
diffusion process is not to conduct experiments in vain, to determine in advance the depth of penetration of impurity atoms into silicon before
diffusion occurs, and to plan experiments and increase the reliability of the results.
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Hazirgi kinde programmalastirtwga bolgan  ham engiziliwi menen baylanisli. Eger qandayda bir insan

quzigiwshiliq turagqht tarde artip barmaqta. Bul kundelikli
turmisimizda informaciya texnologiyalarinin rawajlaniwi

kompyuter menen shugillansa, ol jagdayda
programmalastiriwdi Gyreniwge bolgan qizigiwshiligr yaki
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mutajligi  payda boladi. Zamanagdy informaciya
texnologiyalar1 hdm birinshi nawbette bul texnologiyalarga
tiykarlangan en jana programmaliq tamiynatlar bugingi
kinde insan biliminin barliq tarawlarinda ulken dhmiyetke
iye bolip esaplanadi. Sol sebepli en zarurli waziypa bolajaq
pedagoglarga bul texnologiyalar ham olarga tiykarlangan
uskenelik qurallardi oqitiwdan ibarat. Sonday zamanagoy
uskenelik qurallardan biri Borland C++ Builder program-
malastiriw tili bolip esaplanadi.

C++ Builder programmalastiriw tili keneytirilgen C++
tili bolip esaplanadi. C++ Builder - bul en zamanagdy
darejede korporativ tarmaqlarda ham internette islew ushin
arnalgan  individual ~Windows qosimshalar1  ham
tarmaqlangan komplekslerdi jaratiw imkaniyatin beriwshi
en kushli programmalastiriw tillerinin biri.

C++ Builder kushli vizual obiektke bagdarlangan pro-
grammalastintw sistemast bolip, koéplegen mashqalalardi
sheshiwge mimkinshilik beredi, atap aytqanda:

o Windows ushin esaplaw ham logikaliqtan tartip, graf-
ik ham multimediaga shekem bolgan har tarli turdegi toliq
qosimshalardi jaratiw;

e Qalegen tilde jazilgan har qanday programma ushin
professional korinistegi ayna interfeysin jaratiw (hatte jana
baslawshi programmistler ushin da);

e Har ganday turdegi jergilikli ham araliqtagi magliw-
matlar bazalart menen islew ushin kushli sistemalardi ja-
ratiw;

e Turli texnologiyalar tiykarmnda
bolistirilgen qosimshalar jaratiw;

e Basqa qosimshalardi, misali Microsoft Office Word,
Excel ham basqalardi basqariwshi qosimshalar jaratiw;

e Windows ham Linux sistemalarinda kompilyaciya
etiletugin ham islewi mimkin bolgan 6z-ara iskerlik plat-
formalarin jaratiw;

o Internet ham intranetde islew ushin tarli razryatdagi
qosimshalar jaratiw;

e Windowstin barliq qgasiyetlerin ham barliq talaplarin
esapqa aliwsh1 Windows qosimshalart ushin professional
ornatiwshilardi jaratiw;

e Esabatlar, jardem sistemalari, DLL, ActiveX kompo-
nentleri ham basqalardi jaratiw [4].

C++Builder programmalastiriw tili paydalaniwshiga
grafik interfeysti tez ham sapali programmalastiriw ushin
ken mumkinshiliklerdi usinis etedi.

C++ Builder tekgana apiway1 grafikalar siziwshi, balki
sawretler, jaziwlar ham grafik fayllar menen islewshi
ayrigsha komponent ham klasslarga iye.

C++ Builderde grafik sawretler menen islewdin princi-
pleri Windows operacion sistemasinda grafikaliq obiektler
jarattwdin uliwma principlerine tiykarlangan. Windows
operacion sistemasi programmistke grafik qurilmalar inter-
feysinin qurallarin usinis etedi. C++ Builder komponentleri
ham klasslar1 menen birgelikte grafik funkciyalardan pay-
dalanmiw, programmada grafika jaratiw metodikasinin jane
de natiyjeliligin 6zinde sawlelendiredi.

C++ Builderde grafikalardan paydalaniwdi Gyreniw, la-
boratoriya jumislari ham kompleks maselelerdi ormlaw
tomendegi panlerge tiykarlangan:

o Informatika;

¢ Joqar1 matematika;

e Injenerlik grafikasi.

C++ Builder ortaliginda grafika menen baylanish
bolgan ush turdegi obiektler bar bolip olar:

1) Canvas - grafiklerd1 siziw ushin isletiliwi mimkin
bolgan programma aynasi: hdm komponentlerdi usinis etedi.

2) Grafika — qandayda bir fayl yamasa derektin (bitli
obrazdi, piktogrammani yamasa metafayldi) bitmap su-
wretin anlatadi.

kép  basqishlt
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C++Builder baslangish TGraphic klasinan témendegi
obiektli klasslardin ézgeriwshilerin aniqlaydi:

— TBitmap,

— Ticon,

— TMetafile

3) Suwret (TPicture) - bul grafik obiektlerdin har
ganday klasin 6z ishine aliw1 mamkin bolgan grafikler ush-
m konteyner. TPicture konteyner klasi bitmap, piktogram-
ma, metafayl yamasa basqa paydalamiwshi tarepinen bel-
gilengen grafik tirin 6z ishine aliwi mumkin ham pro-
gramma TPicture obiekti arqali barliq konteyner obiektler-
ine uzliksiz turde kiriwi mamkin [1].

Windows qosimshalar1 tarepinen jaratilgan barliq
natiyjeler grafikaliq xarakterge iye bolip esaplanadi.
Windows tekstine qosimsha tirde siz geometriyaliq sirtqi
korinislerdi - siziglar, tortmuyeshler, dongelekler, ellipslar
ham  basqalardi  siztwiiz  mumkin.  Windowstin
suwretlewshi gabiletinin bayligi DC grafik qurilmasimin
kontekst identifikator1 hAm ogan kiritilgen tish qural - shrift,
galem hadm chotka menen baylanisli. C ++ Builderde
Windows grafikaliq qurallarman paydalaniwdi sezilerli
darejede apiwayilastirtwshi arnawli klasslar jaratilgan bolip
bular:

TCanvas klasi
isletiledi.

TCanvas klass1 tomendegi qasiyetlerge iye:

® Brush - Geometriyaliq figuralardi boyawda toltiriw,
renin ham nagisin belgileydi;

® Pen - Siziglardin usili ham renin belgileydi;

o Font - Tekstti korsetiw ushin shrift;

e CopyMode - Siziw usili (normal, teris ham basqalar).

Pen qasiyeti tarli siziqlar siziw ushin isletiledi. Siz ont
tomendegishe sazlawifiiz mamkin:

o Color - Otkeriliwshi s1ziqtin reni;

o Style - Swzilgan siziquin tari (qgatti, nogath ham
basqalar);

o Width - Piksellerdegi siziq qalinligy;

® Mode - Siziq s1ziw rejimi.

Bul klasslar menen baylanisqan obiektler avtomatikaliq
tuarde barliq koriniwshi elementler ushin jaratiladi ham
Canvas, Shrift, Pen hamde Brush qasiyetleri arqali
programmaga usinis etiledi.

TFont klasman paydalanip har qanday grafik qurilma
(ekran, printer, plotter ham basqalar) ushin shrift obiekti
jaratilad1. TPen klast siziglar siziw ushin isletiliwshi galem
obiektin jaratadi. TBrush klasindagi obiektler (shotkalar)
jabiq figuralardin ishki maydanin toltiriw ushin isletiledi
[3]

sizilgan maydandr korsetiw ushin

.Graﬁkallq komponentler
Grafikalig magliwmatlar Canvas qasiyetinin usillart
ham formanin OnPaint hadiysesi jardeminde tuwridan-

tuwrt  formada  koérsetiliwi  mumkin.  Grafikaliq
magliwmatlardi korsetiw ushin tomendegi
komponentlerden de paydalaniw mimkin:

- TPaintBox;

- TImage;

- TShape;

- TChart [2].

Borland C++ Builder programmalastiniw tilinde

grafikaliq figuralardi siziw ushin musallardi tdémendegi
koriniste ormlap kériwimiz mumkin.

Jana qosimsha jaratin, onm formasina Image
komponenti ham bir dana Button tiymesheni jaylastirin.
Image komponentin Height ham Width gasiyetlerinen
paydalangan halda 200 birlik biyiklikte ham 300 birlik
kenlikte ornatin. Forml din Caption gasiyetin Draw ati
menen toltirin. Buttonl komponentinin Caption gasiyetin
ornatif, tiymeni "Siztw" s6zi menen atan ham formadag:
komponentlerdi 1-stwrettegi formaga muwapiq jaylastirin.
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B8 draw = Imagel->Canvas->Brush->Color=clWhite;
e i LA R Imagel->Canvas->FillRect(Rect(0,0,Imagel-
>Width,Imagel->Height));

|
| i=0;
Hlleneoe e e s ien e ee break
A 1 default: break;
P } . . . .
q Button1->Caption="Figura"+String(++i);
”Z 2% .:ZE: IEIEIZIZIZEZ }
JI'_____ o Il
4] - void __fastcall TForm1::ImagelClick(TObject *Sender)
(1-siwret) i{: 1:
- Tayme ushin OnClick hadivsesi islew beriwshisin v
Jaratih ham ogan tomendegi programma koc.ilarm kiritifi: Programma kodlarin  kiritip  bolganimizdan son
Imagel->Canvas->Pen->_CoIor:cIBIack, klaviaturadan F9  tavmeshesin  basqanimizda bizde
Imagel->Canvas->Brush; tomendegi korinis payda boladi [5].
switch(i) r —
{ B draw = >
case 1: Imagel->Canvas->Ellipse(0,0,50,50); break;
case 2: Imagel->Canvas- Cm/
>Chord(50,0,100,50,75, 0 100,25); break;
case Imagel->Canvas-
>Pie(100,0,150,50,125, 0 150 ,25); break;
case | magel_>Canvas_ Geometriyaliq figuralar
>Arc(150,0,200,50,150, 0 200,50); break;
case 5: Imagel->Canvas->Rectangle(200,0,250,50);
break;
case 6: Imagel->Canvas-
>RoundRect(250,0,300,50,20,20); break; = 3
case 7: Imagel->Canvas- >TextOutA(100,100,
"Geometriyaliq figuralar™); break; ,
case 8: Imagel->Canvas- (2-siiwret)
>FloodFill(0,0,cIRed,fsBorder); )
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REZYUME

Ushbu magola Borland C++ Builder komponentalarinina sinflari. xossalari va funksivalaridan fovdalanaan holda arafikalar bilan

ishlash haaida vozilaan. Borland C++ Builder kuchli vizual obyektaa vo‘naltiriloan dasturlash tizimi bo‘lib, turli xil arafik fiquralarni

varatishaa imkon beradi. C++ Builder kenaavtirilgan C++ tili standarti bilan maviud ilovalarni yaxshilash, unumdorlikni oshirish va
professional darajadagi foydalanuvchi interfeysini berish uchun istalgan joyda foydalanish mumkin.

PE3IOME

Jannas crares Hanucana o kKommoHeHtax «Borland C++ Buildery», koTopas obOecrieunBaer padboTy ¢ rpadMKOM, UCIIOJIE3VIOIIHIA,

cBoOMcTBa M (DVHKIMI KOMIIOHEHTOB 1 MX Kiaccel. Borland C++ Builder-3to momHas Bu3vanbHas 00beKTHO-ODHEHTHDOBAHHAS CHCTEMA

IIpOorpaMMHUDPOBAHUS, TTO3BOJIAIOIIAA CO3daBaTh PA3JIMYHBIC rna(bnqecm/le d)PIFVDLI. C++ Builder MOXET 6LITI> HCIIOJIb30BAaH BE31€C, I'IC

TDC6VCTC$I IOIIOJIHUTH CVIICCTBYIOUIHE IIPUIOXKCHUA DACHINPDEHHBIM CTaHIIapTOM SI3bIKA C++, IIOBBICUTH 6BICTp0HeﬁCTBHC n HpI/IIIaTb

TNOJIL30BATCIILCKOMY I/IHTepd)eﬁcy KadyecCTBa HpO(beCCI/IOHaJ'[LHOFO YpPOBHH.
SUMMARY
This article is written about workina with araphics usina classes, properties and functions of Borland C++ Builder components. Bor-
land C++ Builder is a powerful visual obiject-oriented proarammina system that allows vou to create various araphic shapes. C++ Builder
can be used anywhere with the extended C++ language standard to enhance existing applications, improve performance, and provide a
professional user interface.

YACTUYHO UHTET'PAJIBHBIE OIIEPATOPBI
K.K.KynaiidepreHoB — 0okmop ¢husuxo-mamemamuyeckux Hayx, npogeccop
Kapaxannaxckoe omoenenue uncmumyma mamemamuku umenu B.U.Pomanosckoco AH PY3.
AL Ap3ueB — kanoudam Qusuxo-mamemamuieckux Hayk, 0oyeHm
Kapaxannaxcxuii cocyoapcmeennulil ynugepcumem umenu bepoaxa
A.K.Tanupodepren — ooxmopanm
Axmwobunckuil pecuonanvhvlil ynueepcumem umenu KKybanosa
Tasanu cy3nap: banax-KantopoBuu anreOpanapu, banax-KanTopoBuu anrebpach 53JIEMEHTH CIEKTPH, KHCMHUI WHTErpal
oreparopIiap.
KiroueBbie cioBa: anrera BaHaXa-KaHTOpOBI/I‘Ia, CIICKTP S3JIEMEHTa aJIre6pBI BaHaXa-KaHTOpOBI/I‘{a, YaCTUYHO HHTErpajibHbIC
OIEepaTopHI.
?(eyr\)/vords: Banach-Kantorovich algebras, spectrum of an element of Banach-Kantorovich algebra, partially integral operators.

Teopust monyneit banaxa-KanTopoBuua OmHO ¥3  goji maremarnku. OTMETHM, 4TO C*-Monynu sBIAIOTCA
MHTEHCHBHO Pa3pabaThIBAEMbIX HANPABIEHUH COBPEMEH-  [oe3HBIMU npumepamu Moyieil banaxa — Kanroposuua.
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