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2) Kremniy panjarasining siqgilishi tufayli bor ionlarini
. diffuziya qilish orqali fosfor ionlarini kristall hajmiga Kiri-

10730 ~—1 shi (bor ionining diametri panjara doimiysidan kichik), bu
o g ——2 yuzaga yagqin fosfor kontsentratsiyasining pasayishiga olib

10 R 3 keladi.
\-\,\'i_ —— 3) Diffuziya vagtida kremniy panjarasida joylashgan
E 100 X\ neytral bor-fosforli komplekslarning hosil bo‘lishi, bu tar-
z ?Q\\ galish markazlari kontsentratsiyasining pasayishiga va zar-
. RN yad tashuvchilarning harakatchanligining  oshishiga,
0 \ I\ shuningdek ikkalasining diffuziya koeffitsientining pa-

% NN sayishiga olib keladi.
e T e O NN _ 4) Bor va fos_for iopl.:arining el_ekt_rostat_ik o‘zar_o ta’siri
P U S A S diffuziya koeffitsientlarining pasayishiga olib keladi.

Tajriba natijalari shuni ko‘rsatdiki kremniy tarkibida
fosforning kontsentratsiyasi borning elektroaktiv konsen-
1-rasm. Kremniyda B va P elementlarining tagsimoti:(1) Fosfor tratsiyasining oshishiga olib keladi deb tasdiglashga imkon
va (2) bor elementlarining 1200 C da 2 soat diffuziyasidan keyingi  beradi. Shunday qilib, fosfor va borning ketma-ket diffuzi-
tagsimoti. 3. Dastlab fosfor, ortidan bor diffuziya gilingan ya gilinish sharoitida sirtdagi elektroaktiv bor atomlarining
kremniyda zaryad tashuvchilar tagsimoti. 4. Fosfor elementlarin- kontsentratsiyasi  kuchsiz legirlangan kremniy uchun
ing 1200 C da 2 soat qo ‘shimcha qizdirishdan keyingi tagsimoti. hisoblanganidan 2,5-3 baravar yuqori bo‘ldi. Olingan ek-
Fosforning bor bilan oddiy kompensatsiyasi bilan bun-  sperimental ma’lumotlar [5] ish natijalari bilan mos tushadi.
day natija mumkin emas, chunki bu holda materialning Olingan eksperimental natijalarni fagat fosfor va bor
sirtdagi o‘tkazuvchanligi turi o‘zgarmasligi kerak (8 mkm  aralashmasi atomlarining o‘zaro kompensatsiyasi bilan
chuqurlikdagi material hajmi n-tipda bo‘lishi kerak) edi. izohlash mumkin emas. Shuning uchun, bu hodisa diffuziya
Natijada, sirtga yaqin sohada yoki elektroaktiv bor kontsen-  jarayonida fosfor va bor atomlari ogimlarining o‘zaro ta’siri
tratsiyasining oshishi yoki elektroaktiv fosfor konsen-  bilan bog‘liq deb aytish mumkin.
tratsiyasining pasayishi kuzatiladi. ) . Yuqorida ko‘rsatilgandek, olingan natijalar [6] ning
Natijalarni muhokama qilish Bunday o‘zgarishlar bir  yyjosalariga zid kelmaydi va shuni aytish mumkinki,
nec}i;alg?)tr)s}ﬂgr%?flf(ﬁzirsabﬁolg‘fhiltgﬁ/%?ﬁgil;\g kristall hajmida kremniy - panjarasidagi o'zaro ta’sir natijasida - donor-
fosfor ionlari ishtirokida ortishi, bu kremniy panjarasi aks‘eptgr {+P .B} komplekslarining katta qismi paydq
fosfor ionlari ta’siri natijasida kengayishi (fosfor ionining b9 lad%' P B.} ko‘mple.kSIar quat fo§f9r va bor at.oml".i“
diametri panjara doimiysidan Katta) tufayli sodir bo‘ladi, bu  Pir-biriga yaqin bo‘lganida mavjud, ya’ni ular kremniy kris-
sirt yaqginidagi bor kontsentratsiyasining oshishiga olib  talli panjarasida ikkita qo‘shni joyni egallaydilar.
keladi.
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REZYUME
Bu ishda kremniyga alohida bor, fosfor, ketma-ket bor va fosfor diffuziya gilingan 3 guruh namunalar o‘rganildi. Buni o‘rganishdan
magsad kremniyga ketma-ket diffuziya qilingan bor va fosforning o‘zaro ta’siri va tagsimotini o‘rganish. Natijada katta konsentratsiyada
fosfor kiritilgan kremniyga borning diffuziyasi vaqtida elektroaktiv bor atomlari 2,5-3 marta ko‘p fosfor atomlarini kompensatsiya qilib
material o‘tkazuvchanlik turini o‘zgartirishi aniglandi.
PE3IOME
B aT0li paboTe McCIeaOBaHbI M H3YYEHBI 3 TPYIIBI 00pa3iioB UG Py3ur B KPEMHHH, OTACIBHO Gochop U O0p, MOCIET0BATEILHOTO
muddysun hochopa u 6opa. Llenpio 1aHHOTO HCCIENOBaHUS SBISETCS M3yUeHHE B3aUMOJACHCTBUS M pacnpexaeneHus ¢ochopa u 6opa
muddysnn ¢ kpemHueM. B pesynbrare 0bU10 00HapyxeHo, uTo npu auddysun 6opa B KpeMHHUIT ¢ BRICOKOH KOHLEHTpauuen docdopa
aTOMBI 3JIEKTPOAKTHBHOTO OOpa KOMIEHCHPYIOTCS B 2,5-3 pa3a 0osblire aToMOB Gocdopa i MEHSAIOT TUI MPOBOIUMOCTH MaTepHaa.
SUMMARY
In this work investigated and studied 3 groups of of diffusion samples in silicon, separately phosphorus and boron, sequential diffu-
sion of phosphorus and boron. The aim of this study is to study the interaction and distribution of phosphorus and boron diffusion of
silicon. As a result, it was found that when boron diffuses into silicon with a high phosphorus concentration, the atoms of electroactive
boron compensate 2,5-3 times more phosphorus atoms and change the type of material conductivity.
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1. Introduction. As shown by the results of the study, optimize the structure of production in agriculture and pro-
in the branches of the agro-industrial complex there are  cessing industries, taking into account the demand of both
great potential opportunities to provide the domestic con-  the internal and external markets. In a market economy,
sumer market, increase the volume of exports in the form of  improving the quality of breeding varieties of agricultural
finished products [1]. crops and obtaining a high income is one of the main

The main task of deepening economic reforms is to problems [2].
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Research into the principles of preparation and assess-
ment of the consequences of decisions made in the agro-
industrial complex has shown that in the procedure for
making decisions on the choice of the structure of produc-
tion, it is necessary to substantiate the system of macroeco-
nomic indicators. For this, it is necessary to formulate the
functional tasks included in the decision-making process. In
contrast to the usual solution of problems, experts are con-
nected to this process, from whom it is possible to obtain
information for input into the model. Based on this, it is
possible to formulate a decision-making procedure for
choosing the structure of production of products of the
agro-industrial complex. For this purpose, a complex of
decision-making models has been developed on the choice
of the structure of production of products of the agro-
industrial complex [3].

Using mathematical models and methods of their im-
plementation, an information base has been developed and
a dialogue system has been created, which serve as a relia-
ble tool for developing the theoretical prerequisites for de-
cision-making in the agricultural sector of the economy of
the Republic. From an information point of view, the im-
plementation of a system of models makes specific re-
quirements for the development of a unified data bank and
the corresponding software system. At the same time, the
software allows the implementation of both individual
models and the system as a whole, taking into account the
possibility of expert intervention [2].

The development of a forecasting system for macroeco-
nomic indicators such as the need for agricultural products,
the volume and structure of production, as well as the sale
of products for the automated management of agricultural
facilities and services to the population in conditions of
uncertainty of initial information is associated with the col-
lection, storage, classification, updating, processing and
delivery in a convenient for the user in the form of very
large volumes of various analytical and summary infor-
mation.

The established traditional methods do not include them
in a unified system for forecasting macroeconomic indica-
tors of agricultural production. To raise to a new qualitative
level the provision of specialists in the agro-industrial com-
plex with tools in the form of information and dialogue
systems allows you to develop the most realistic manage-
ment decisions that contribute to determining the optimal
option for the development of production and sales of prod-
ucts in the sectoral sub-complexes of the agro-industrial
complex.This is achieved through the development of a
complex of applied programs and the creation of an inte-
grated database of information and dialogue systems for
forecasting at the macrolevel of indicators, taking into ac-
count the characteristics of breeding varieties of agricultural
crops and animal breeds.

At various levels of government, for the purpose of state
regulation of the development of the agricultural sector and
the implementation of various projects in the sectoral sub-
complexes of the agro-industrial complex and the sphere of
public services, forecast and analytical data on the for-
mation of the structure of production are used along with
regulatory and reference and reporting and statistical data.
The substantiation of forecast and analytical data is most
effectively carried out on the basis of the construction and
use of macroeconomic models for forecasting the choice of
the structure of production. For the normal functioning of
sectoral sub-complexes of the agro-industrial complex, it is
necessary to ensure the reproduction of fixed assets and
working capital of the agro-industrial complex [1,2].

2. Modeling the reproduction of fixed assets and
working capital of the agro-industrial complex. We rep-

resent the equation of the dynamics of fixed capital in the
form: Ki=a K +a,A +aR, +1 g, 1)
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where K - fixed assets; A - depreciation charges; P - net
profit; | - external investments; a,, = (1—n),n - depreciation
rate; a,, - part of depreciation charges used to restore
property, plant and equipment; g, - part of the net profit
for the restoration of fixed assets. Let us denote by z*shift
operator, z’lyt =Y, ,. Taking into account this designation,
equation @ can be represented as:
K, = auz_th +a,Ag+apR 1 @

We transform this equation:

Ki (1_a11271) =a,A, +aR, + 1,

Kt = (a12A71 + 83 Pt—l + It—l) - 311271) :
The last expression can be represented in the form of a
block diagram (see Figurel).
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Figure 1. Model of reproduction of fixed assets.
Consider the dynamics of the reproduction of circulat-
ing assets. We will assume that due to inflation, the work-
ing capital of the sectoral sub-complexes of the agro-
industrial complex is depreciated and part of the net profit
is sent to restore them. With this in mind, the equation for
the dynamics of working capital will look like:
L =ayl +a,R . ®)
whereL — working capital; a, =1/(1+i); i — discount
rate that takes into account inflationary depreciation of
working capital; @,, - the share of net profit used to replen-

ish working capital. The shift operator brings the difference
equation (3) to the form:

L= a21z_1L[ +a,R, “)
Equation (4) will correspond to the structural diagram
shown in Figure 2.
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Figure 2. Working capital reproduction model.

The added value produced by the sectoral sub-
complexes of the agro-industrial complex for a time equal
to the duration of the production cycle is written using the
production function y = f (K, L).

This approach will allow us to improve the accuracy of
the analysis and evaluate the real reproduction processes in
the sectors of the agro-industrial complex.

3. Optimization of production products. In econom-
ics, functions are widely used that express the technological
dependence between the results of the activity of a produc-
tion facility and the costs of factors of production. Such
functions are called production functions [3]. Many eco-
nomic models use the Cobb-Douglas production function,
which is given by the formula [4]:
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y:aoLalKaz, (5)
where Y- added value produced by sectoral sub-
complexes of the agro-industrial complex for a time equal
to the duration of the production cycle,

a,,d,,a,, - positive constants, L — working capital K-
main capital.

K Let the dependence of the added value produced by
the sectoral sub-complexes of the agro-industrial complex
on resources has the form of the Cobb-Douglas production
function: y =a K*L*,

Resource prices are setCxandC and the total amount of
funds C for production. To determine the amount of re-

sources K and L, at which the added value is maximal, we
use the theorem [3-7]. Theorem 1 By solving the extremal

n
problem Hxiﬁi —> max,
i=1

with restrictions Zn:aixi =S, x>0, x ek,
i=1
where 2 >0, o, >0, B eR, o, €RR, i

is the vector X" with components

- _BS -3
X; T where S Iz:l:ﬁ,

11n1

(6)

The maximum value of the objective function L calcu-
lated by the formula
B

%

LG

Mathematical model of problem (5) can be written as
follows: y =a,K*L* — max,

with restrictions ¢, K+c¢ L=C, K>0, L>0.
To solve this problem, we apply. Theorem 1 for

n

[1

i=1

()

n=2 §=C, x =K, x,=L, fi=a,5=a, o=¢, o=

Optimal amounts of consumed resources K™ and L™ are

calculated by the formulas (6):
K" = 4 ><£; L = o ><£.
a+a, Cy & +a, C
output y* calculated by the formula (7):
X C a+a, a a a,
al + aZ CK CL

Let us now present a theorem, which deals with the in-
verse problem.
Theorem 2 By solving the extremal problem [3-7]

n
D" a;x — min,
i-1

with restrictions ﬁx_ﬂi — p, Where

i=1

x>0,8>0,8 cR,a eR,i=1n,

is the only vector X~ with components

c-ln(s] |

=

(®)

i K
B
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where g — Zn:ﬂi,objective function minimum  is cal-
i=1
culated by the formula:

o3|

The next example considers the problem inverse to
problem (5). To solve it, we use Theorem 2.

Let us find at what least cost of resources a given vol-
ume of output will be achieved.

Mathematical model of problem (5) will take the form:
C=c K+c L—min

with restrictions

a,K*L* =y,K>0,L>0.

©)

(10)
y

2
To solve this problem, we use Theorem 2 for

We transform constraint (10): ka2 _

n=2x=K,x,=L, P=%,a1=cK,a2=cL, B=a, p=a,

Substituting the parameter valuesinto formula (8), we
obtain the optimal amounts of resources:
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Least cost Cfor resources are calculated by the for-

mula (9):
SIS
a .

4. Conclusion. Thus, one of the priority directions for
the development of the industrial sphere of sovereign
Uzbekistan is the production and processing of agricultural
products. As the results of the study have shown, these
industries have great potential for supplying the domestic
consumer market, increasing the volume of exports in the
form of finished products [6-8].

The main task of deepening economic reforms is to
optimize the structure of production in agriculture and
processing industries, taking into account the demand of
both the internal and external markets.
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PE3IOME
Makonaga arpocaHoaT MaXMyacCHHHHT acocuil (OHIIapH Ba alilaHMa MaOJIaFIapHHU TaKpOp HIUTA0 YUKAPUIITHE MOJICILIAIITHPHII
Ba CaHOAT MaxCYJIOTJapUHHA ONTHUMAIAIITHPHII KYpHO YMKWIAAW, MIUIA0 YUKApUIl OOBEKTH (GaoNusATH HATWXKaJIapu Ba HILIA0
YUKAPHII OMHJUTAPHU XapaKaTiapu YpTacuIard TEXHOJIOTUK OOFIMKIMK MpoaataHaad. ArpocaHoaT MaxMmyacuaa KeHr ¢oiiianaHuia .
PE3IOME
B cratne paccMaTpuBacTCsA MOIACITIUPOBAHUC BOCIIPOU3BOJICTBA OCHOBHBIX d)OHZ[OB n O60p0THI)IX Cp€ACTB arpoIpOMBINIJICHHOT'O
KOMIIJICKCA U OIITUMH3ALINA BBIITYCKa HpOMBIH.IJ'IGHHOﬁ IPOAYKIHUH, BBIPAXKAIOIICC TEXHOJIOTHYECKYI 3aBUCUMOCTb MEXKAY PE3yIbTaTaMH
JACATCIIBHOCTH  ITPOU3BOJICTBCHHOI'O O6’beKTa u 3arparaMu (baKTOpOB HIpOU3BOACTBA, KOTOPBLIC IMHPOKO HCIOJB3YCTCA B
arponpoOMBIIIIIICHHOM KOMILUICKCE.
SYMMARY
The paper examines the modeling of the reproduction of fixed assets and working capital of the agro-industrial complex and the op-
timization of industrial products, expressing the technological dependence between the results of the activity of a production facility and
the costs of production factors, which are widely used in the agro-industrial complex.
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Kirish. Zamonaviy informatsion texnologiyalarni  berilganlarda tushurib qoldirilgan giymatlar mavjud
tibbiyotda qo’llash tibbiy informatsion tizim yordamida bo’lganda, alomatlar qiymatlari turli o’lchamda bo’lganda
saglanuvchi va gayta ishlanuvchi katta migdordagi  va ularning miqdori katta bo’lganda ham qo’llash mumkin
berilganlarni to’planishiga olib keladi. Bu berilganlar garor  [8,9].
qabul qilishda ishlatiladigan tibbiy bilimlarni o’zida Alomatlar informativligini  baholash.  Standart
saglashi mumkin. Ushbu berilganlarni tadgiq qilish  ravishda qo’yilgan obrazlarni anglash masalasi qaraladi.
jarayonida o’lcham muammosi yuzaga keladi. Shuning O°zaro kesishmaydigan K ..K, (d>1) sinflar vakillarini
uchun alomatlar fazosini qgisgartirish va informativ
alomatlar to’plamini ajratish tibbiy axborot tizimlari uchun
aktual masalalardan biri bo’lib bormoqda. berilgan. Tanlanmaning mumkin bo’Igan obyekti N ta turli

Alomatlar fazosini gisgartirish yoki alomatlarni tanlash  toifadagi X =(X1""'Xn) alomatlar (miqdoriy va nominal)
ko’pincha tibbiy prognoz modellarini qurishda va tahlil
gilishda yuzaga keladi [1]. Tadqiq gilishda ishlatiladigan | J -1 chkalalarda o’lchanadi.
alomat.la}r miqgdorini kamaytlrls.h hlsoplash murakkabllgln! Ishning magsadi  obyektlani sinfga ajratishda
pasaytirish [2], obyekt hagidagi qo’shimcha ma’lumotlarni  41omatiarni tanlash uchun Shennon, Kulbak va [9] da taklif
olish uchun ° tkaz.lladlgan. t'1bb1y tadqlqoltlar gchup Zarur - etjlgan intervallarga ajratishning stoxostik usulini qo’llash
bo’lgan harajatlarni kamaytirish [3] uchun ishlatiladi. va ularning solishtirma tahlilini o’tkazishdan iborat

_Obyektni sinfga ajratish bo’yicha qaror qabul qilishda  (inervallarga ajratishning stoxastik usulini CR1 deb
uni bir nechta alomatlari bo’yicha baholash va bu baholarni 5 m1ap ketiladi). Buning uchun quyidagilarni aniglash

to’g’ri hisobga olish muammosi yuzaga keladi [4]. Bu
muammo ikkita gism muammolarga ajratiladi: natijaviy
qoidani ko’rinishini belgilash va alomatlarning muhimlilik
koeffitsientini — vaznlarini [5] aniglash.

Ma’lumotlar miqdori bo’yicha individual mustaqil
xususiyatlarning ahamiyatini baholash zarur bo’lganda,
statistik usullar keng qo’llaniladi: to’plangan chastotalar
usuli, Shennon usuli va Kulbak usuli [6,7]. Intellektual
garor gabul gilish tizimlarida bu usullarni tanlash quyidagi
sabablarga bog’liq: bu wusullar axborot mazmunini G K
o’lchashning juda oddiy algoritmlariga asoslangan, bu )= _ ) * ) 1
usullarni  qo’llash  natijalarini  talgin  qilish  oson, I(X') 1+§(R;R’k |ng Rk) @

o’z ichiga olgan EO:{Sll___,Sm} obyektlar to’plami

bilan tavsiflangan bo’lib, ularning & tasi miqdoriy, n-§ tasi

zarur:

— alomatlarning informativligini baholash;

— sinfga ajratish uchun informativlik bahosi asosida
alomatlarni tanlash.

Shennon usuli asosida alomatlar informativligini
baholash. Shennon usuli alomatlarning turli gradatsiyalari-
ga mos keluvchi ma’lumotlarning o’rtacha og’irligi sifatida
informativlikni baholashni taklif giladi. i-alomatning in-
formativligi quyidagicha aniglanadi:
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