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Predicting Tumor Category Using Artificial Neural Networks
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Abstract: In this paper an Artificial Neural Network (ANN) model, for
predicting the category of a tumor was developed and tested.

Taking patients’ tests, a number of information gained that influence the
classification of the tumor. Such information as age, sex, histologic-type, degree-
of-diffe, status of bone, bone-marrow, lung, pleura, peritoneum, liver, brain, skin,
neck, supraclavicular, axillar, mediastinum, and abdominal. They were used as
input variables for the ANN model. A model based on the Multilayer Perceptron
Topology was established and trained using data set which its title is “primary
tumor” and was obtained from the University Medical Centre, Institute of
Oncology, Ljubljana, Yugoslavia

Test data evaluation shows that the ANN model is able to correctly predict the

tumor category with 76.67 % accuracy.

Keywords: Artificial Neural Networks, Tumor category, Cancer, ANN,
Medicine, Predictive Model.

1. INTRODUCTION

Obstructive sleep apnea (OSA) (or apnea) is the common method
ofsleep apneaand is caused by complete or partial collapse of the pharyngeal upper
airway tract.

The main objective of this study is to determine tumor category for
patents based on attributes which are set of tests for the patient body.

Specifically the study seeks to explore the possibility of using an
Artificial Neural Network model to predict the category of a tumor.

The category of a tumor maybe certain type of function with a number of
factors. However, it seems that it will be difficult to find a mathematical
model that effectively models these factors relationship.

A useful approach to deal with this type of problem is to apply common
regression analysis in which historical data are the best fitted to some function.
The result is an equation in which each of the inputs xj is multiplied by a weight
wij; the sum of all such products and a constant 6, gives an outputy = X wj xj + 0,
where j=0..n.
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Such studies face problems with the complexity of selecting an appropriate

function fit to capture all forms of data associations as well as automatically
adjusts output in case of additional information, because of the performance of a
candidate is controlled by a number of factors, and this control is not going
to be any straightforward well-known regression model.

Avrtificial neural network emulates humans’ brain in solving problems; it is
a common approach that can tackle that kind

of problems. Therefore, the attempt to build an adaptive system such as
Artificial Neural Network to predict atumor’s category based on the consequence
of such factors.

The objectives of this study are:

« To identify some suitable factors that affects tumor classification,

« To convert these factors into forms appropriate for an adaptive system
coding, and

» To model an Artificial Neural Network that can be used to predict the
tumor category based on some predetermined data for a given patient.

2. THE ARTIFICIAL NEURAL NETWORKS

An Atrtificial Neural Network (ANN) is a branch of Artifical Intelligence
[8-28]. It is a mathematical model that is encouraged by the organization and/or
functional feature of biological neural networks. A neural network has a
connected set of artificial neurons, and it processes information using a
connectionist form to computation. Generally, an ANN is an adaptive system
that fine-tunes its organization based on external or internal information that runs
through the network during the learning process.

Latest neural networks are non-linear numerical data modeling tools.
They usually used to model sophisticated relationships among inputs and
outputs or to uncover patterns in data. ANN has been applied in various
applications with considerable fulfililment [1-2]. For example, ANN has
been applied effectively in the area of prediction, handwritten character
recognition, evaluating prices of housing [3-4].

Neurons often grouped into layers. Layers are groups of neurons that
implement similar tasks. There are three types of layers. The input layer is the layer
of neurons that receive input from the user program. The output layer is the layer
of neurons that send data to the user program. And Between of them there are
hidden layers. The Hidden layer neurons are connected only to other neurons and
never directly interact with the user program. Every neuron in a neural network has
the opportunity to affect processing which can occur at any layer in the neural

7
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network. In neural networks, the hidden layers are optional. The input and output

layers are essential, however it is possible to have on layer that act as an input and
output layer [4].

ANN learning can be directed or undirected. Directed training means
giving the neural network a set of sample data alongside the predicted outputs
from each of these samples. Directed training is the most common form of
neural network training. As directed training continues, the neural network goes
through several iterations, or epochs, until the actual output of the neural
network equals the predicted output, with a reasonably small error rate. Each
iteration is one pass through the training samples. Undirected training is similar to
the directed one but no predicted outputs are provided. Undirected training
usually occurs when the neural network tends to classify the inputs into several
groups. The training progresses through many epochs, just as in directed
training. As training progresses, the neural network discovers the classification
groups [3].

Training is the process by which these connection weights are assigned.
Most training algorithms begin by assigning random numbers to the weight
matrix. Then the validity of the neural network is inspected. Next, the weights are
tuned based on how valid the neural network done. This process is repetitive until
the validation error is within an acceptable limit [2].

Validation of the system is done once a neural network has been trained and
it must be assessed to tell if it is ready for actual use. This final step is important
so that it can be determined if additional training is required. To correctly
validate a neural network, validation data records must be completely separated
from the training data records [4].

About 80% of the total sample data was used for network training in this
paper. About 20% of the total sample data used for validation of the system.

3. METHODOLOGY

A data set refer to Igor Kononenko, and Bojan Cestnik [5] was used, it
contains a number of factors that are considered to have an effect on the
classification of a tumor. These factors were carefully studied and synchronized into
a convenient number appropriate for computer coding within the environment of
the ANN modeling. These factors were classified as input variables. The output
variables represent the predicted tumor classification based on those inputs.

3.1. The Input Variables

8
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Table 1: Input Data Transformation

Input Domain Transform

/N ed domain
age <30, 30-59,1, 2,3

>=60
sex male, female 0,1
histologic- epidermoid, 1,2,3
type adefalse,
anaplastic

degree-of- well, fairly,1,2,3
DIFFE poorly
bone yes, no 1,0
bone-marrowyes, no 1,0
lung yes, no 1,0
pleura yes, no 1,0
peritoneum yes, no 1,0
liver yes, no 1,0

0.
brain yes, no 1,0

1.
skin yes, no 1,0

2.
neck yes, no 1,0

3.
supraclavicul yes, no 1,0

4. ar
axilla yes, no 1,0

5.
mediastinum yes, no 1,0

6.
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abdominal |yes, no 1,0

These factors were converted into a format suitable for neural network
analysis as shown in Tablel.

3.2. The Output Variable

The output variable is the Tumor Class, and its domain is:

Lung, Head & neck, Esophagus, Thyroid, Stomach, Duodenum &
sm.int, Colon, Rectum, Anus, Salivary glands, Pancreas, Gallbladder, Liver,
Kidney, Bladder, Testis, Prostate, Ovary, Corpus uteri, Cervix uteri, Vagina,
Breast

4. THE NEURAL NETWORK

4.1, Network Architecture

Humans and other animals process information with neural networks. These
are formed from trillions of neurons (nerve cells) exchanging brief electrical
pulses called action potentials. Computer algorithms that mimic these biological
structures are formally called artificial neural networks to distinguish them from
the squishy things inside of animals. However, most scientists and engineers are
not this formal and use the term neural network to include both biological and
nonbiological systems [29-49].

Neural network research is motivated by two desires: to obtain a better
understanding of the human brain, and to develop computers that can deal with
abstract and poorly defined problems. For example, conventional computers
have trouble understanding speech and recognizing people’s faces. In comparison,
humans do extremely well at these tasks [50-68].

The network is a multilayer perceptron neural network using the linear
sigmoid activation function as seen in Figure 1.

10
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Figure 1: Artificial Neural System Architecture

4.2 The Back-propagation Training Algorithm
Algorithm 1 The basic backpropagation algorithm

[11]

1: Initialize weights randomly

2. Initializeerr, threshold, and maxEpochs

3: whileepoch <maxEpoch and err >

threshold do

4: for each example (x,y) inthe training
setdo
5: * Propagate the inputsforward to
compute the outputs */
6: for each node iin the input layer do
7 al «—xi

11
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8: end for
9: for £ =2 toLdo
10: for each nodejin layer £do

11: inj <« Ziwi,jai
12:  aj « g(inj)

13: end for

14: end for

15: /* Propagate deltas backwardfrom
output layer to input layer */

16: for each nodejin the output layer do
17: ALl — g*(inj) * (i - aj)
18: end for

19: for£=L—1to1ldo

20: for each node iin layer £ do

21:  A[i] < g' (inj)=jwi,jA[j]

22: end for

23: end for

24: [* Update each weight using deltas */
25: for each weight wi,j do

26: Wi,j «— wi,j +a xai xA[j]
27: end for

28: end for

29: end while

4.3. The Design of The Neural Network
The ANN model consists of three layers: 1 input
layer, 1 hidden layer, and 1 output layer (as seen in fig.

12
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Figure 2: Shows the Design of the Neural Networks
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Figure 3: Shows the Training, error, and validation of the
data set.
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Figure 5: Shows the detail of the ANN model.

5. EVALUATION OF NEURAL NETWORK

As said, the purpose of this study was to predict the tumor type. Where we
used patients test results, which provides the possibility to implement and test the
neural network and itslearning algorithm. Our neural network is designed to
classify the tumor based on those test results.

After training and validation, the network was tested using test records and
the following results were obtained. This involves inputting variable input data
into the grid without output variable results. The output from the grid is then
compared with the actual variable data.

The neural network was successfully able to accurately classify 76.67
% of the data
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AVTOMOBIL TRANSPORTI VOSITALARI HARAKATIDA

EKOLOGIK XAVFSIZLIKNI TA’MINLASH
Toshkent davlat transport universiteti
Avtomobil transporti muhandisligi fakulteti
Yangiyeva Ismigul Ilhomovna

ANOTATSIYA: Yo'l harakati xavfsizligini ta'minlash transport muhandislari
orasida sog'ligni saglash sohasidagi ustuvor vazifalardan biri bo'lib, unga katta
e'tibor talab etiladi. Dunyo iglim o'zgarishi bilan bog'liq ekstremal ob-havo
hodisalarini boshdan kechirmogda, bu esa atmosferada CO2 ning ko'tarilishi tufayli
yuzaga keladi. Shuning uchun CO2 emissiyasini kamaytirish aksariyat rivojlangan
mamlakatlarda asosiy siyosatga aylandi. Yevropa Ittifogida transport CO?2
chigindilarining to'rtdan bir gismi uchun javobgardir, shundan 71,7% avtomobil
transportiga to'g'ri keladi. Shunday qilib, yo'l transport vositalari chigindilarining
kamayishi umumiy CO2 emissiyasiga sezilarli ta'sir ko'rsatadi. Yevropa lttifoqi
Yashil bitimlar 1990-yilga nisbatan 2050-yilga kelib transportdan chigadigan
issigxona gazlari emissiyasini 90 foizga kamaytirishga erishmoqgchi. Ushbu
magsadga erishish oson bo'Imaydi, chunki chigindilarni kamaytirish tezligi
sekinlashdi va hozirgi prognozlarga ko'ra, 2050-yilga kelib transport
chigindilarining atigi 22 foiz kamayishi kutilmoqda.

KALIT SO’ZLAR: Yashil kelishuv, optimallashtirilgan aloga vositalari,
CO2 emmissiyasi, passiv svetoforlar.

Kirish

Yevropa lttifoqi siyosati yangi avtomobillar uchun CO2 emissiyasi bo'yicha
yanada qat'iy magsadlarni joriy etmoqda, ular yangi yengil avtomobillar va yengil
tijorat avtomobillari (furgonlar) CO2 chigindilarini kamaytirishga gqaratilgan
hisoblanadi.

Biroq, bu siyosatlarning haqiqiy ta'siri eski dizel va benzinli avtomobillarni
yangi nol emissiyali transport vositalariga almashtirish tezligiga bog'lig. Ammo bu,
xarid qobiliyati past bo'lgan mamlakatlarda o'nlab yillar davom etishi mumkin. Shu
sababli, mavjud dizel va benzinli transport vositalarining chigindilarini
kamaytirishga yondashuvlar Yashil kelishuvining asosiy magsadlaridan biri
hisoblanadi. Shaharlarda CO2 emissiyasining oldini olish mumkin bo'lib, ular
doimiy to'xtash va belgilangan vaqt tsikllari va passiv svetoforlar bilan tartibga
solinadigan chorrahalarda harakatlanish natijasida yuzaga keladi.

Ushbu CO2 chigindilarini potentsial ravishda kamaytirishning usullaridan biri
passiv svetoforlarni CO2 emissiyasini optimallashtirish uchun mo'ljallangan aqlli
tizimlar bilan almashtirishdir. Chorrahalarda transport ogimlarini yaxshilash uchun
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aqglli trafikni yo'naltirish strategiyalarini tavsiflovchi va baholovchi ko'plab

tadgigotlar mavjud. Ushbu tadgigotlarning ba'zilari transport vositalaridan
infratuzilmaga aloga yoki avtomobildan transportga  aloga vositalaridan
foydalanadi. Ushbu yondashuvlar transport ogimlarini optimallashtirish uchun katta
salohiyatga ega Dbo'lsa-da, millionlab eski transport vositalariga maxsus
apparat/dasturiy ta'minotni o'rnatish zarurati tufayli ular hozirda amaliy emas.
Bundan tashqgari, ushbu tadqigotlardagi optimallashtirish algoritmlari odatda kutish
vaqgtlarini gisgartirishga va o'rtacha tezlikni oshirishga qaratilgan, CO2
emissiyasining kamayishi esa trafik ogimining yaxshilanishi natijasida yuzaga
keladi. Shuningdek, transport vositalarining harakatlanish sxemalari va xatti-
harakatlari ko'pincha haddan tashgari soddalashtiriladi, shuning uchun haqiqgiy
hayotdagi yo'l harakati yo’nalishlari va emissiyasini ifodalamaydi. Ko'pgina
tadgiqotlar aglli svetoforlar transport ogimini yaxshilashi va CO2 chigindilarini
kamaytirishi mumkin degan xulosaga keladi. Birog, bu tadgiqotlar natijalarini
bizning amaliy tadgigotimizga (kichik shahar chorrahasi) ko'chirish oson emas,
chunki chorraha turlarining fargi, turli xil harakat xususiyatlari va avtomobil
dinamikasining haddan tashgari soddalashtirilganligi. Bundan tashgari, haydash
uslubi emissiyalarga sezilarli ta'sir ko'rsatadi, lekin, ko'pchilik tadgiqotlarda odatda
e'tiborga olinmaydi yoki soddalashtiriladi.

Asosiy gism

Bo'lak - bu GPS nugtalarining ko'p chizig'i bilan ifodalangan yo'lning bir
gismi bo'lib, unda transport vositalarining bir gatori tartibli tarzda harakatlanishi
mumkin. Bo'lak bitta yo'nalishda fagat bitta transport ogimiga ruxsat beradi; bir
nechta parallel transport ogimlariga ruxsat beruvchi yo'lni simulyatsiya gilish uchun
har bir transport ogimi uchun boshga bo'lak kerak. Bo'lak yo'li transport vositalari
harakatlanadigan poliliniyadan GPS nuqtalari gatori sifatida ifodalanadi. Poliliniya
o'lchamlari o'zgaruvchan va kod bilan belgilanadi; bu holda, go'shni nugtalar
orasidagi minimal masofa 10 sm bo'lib, sillig egriliklarga imkon beradi. Yo'laklar,
shuningdek, yonilg'i sarfini va shuning uchun CO2 chiqindilarini aniglash uchun
juda muhim omil bo'lgan nishablari (yo'Ining moyilligi) hagida ma'lumotga ega.

Yo'laklar barcha nugtalari uchun belgilangan tezlik chegarasi va nishabga ega;
turli tezlik chegaralari yoki giyaliklari bo'lgan yo'l segmentini taglid gilish uchun bir
nechta bo'laklar birin-ketin o'zaro bog'langan bo'lishi kerak. Har bir bo'lakda ushbu
bo'lak ichida harakatlanayotgan transport vositalari va ularning joylashuvi gayd
etiladi. Yo'lak sinfida har bir transport vositasi oldida nima borligini, agar mavjud
bo'lsa, uning masofasi va tezligini aniglash usullari mavjud. Ushbu usullar har bir
transport vositasining bo'lakdagi harakatini boshgarish uchun juda muhimdir.
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Yo'lak sinfida telemetriya ma'lumotlarini olish usullari ham mavjud bo'lib,

ular gatordagi transport vositalari soni, transport ogimining davom etishini
kutayotgan transport vositalari soni (masalan, svetofor gizil yonganda) va transport
ogimini to'xtatish narxini o'z ichiga oladi. Yo'l - bu transport vositasida
harakatlanishi mumkin bo'lgan bir-biriga bog'langan bo'laklar ketma-ketligi.
Bo'laklarni yo'lga ulashning bir necha xil usullari mavjud:

« Ikki qator o'rtasida to'g'ridan-to'g'ri ulanish: bu holda, bir gatorning oxiri
boshga yo'lakning boshiga ulanadi, uzatishda hech ganday harakat nazoratisiz.
Avtotransport vositalari bir gatordan ikkinchi gatorga to'sigsiz o'tadi, keyingi
bo'lakda mumkin bo'lgan boshqa tezlik chegarasi bundan mustasno.

* Svetofor tizimi orqali ulanish: bu holatda, chizigning oxiri svetofor tizimi
orgali keyingi gatorga ulanadi. Avtotransport vositalari keyingi gatorga kirishdan
oldin svetoforning rangini kuzatishi kerak.

» To‘xtash yoki ustunlik belgisi orqali ulanish: Bunda transport vositalari
keyingi qatorga uning boshida emas, balki bo‘lakdagi ma’lum bir holatda kiradi.

Chizigga kirishdan oldin transport vositalari boshgaruv belgisiga, to‘xtab
turish belgisiga (aylanma yo‘lga chiqishda bo‘lgani kabi) to‘xtab turishi kerak.
Yo'llar, shuningdek, filiallarni yaratishi mumkin: bir bo'lakning oxirida,
parametrlashtirilgan ehtimollik tagsimotiga ko'ra, transport bir nechta turli
gatorlarga yo'naltirilishi mumkin. Turli yo'llar bir-biriga mos kelishi mumkin.
Tarmoq gatlami statistik ma'lumotlar yig'iladigan simulyatsiyaning barcha yo'llarini
0'z ichiga oladi. Svetoforlar sinf sifatida amalga oshiriladi, bu esa svetoforlar
tomonidan boshqariladigan chorrahaga yaginlashganda transport vositalarining
0'zini ganday tutishini belgilaydi. Svetoforlar xaritada ham vizual tasvirga ega: gizil,
sariq yoki yashil doiralar, ular transport vositalarining svetoforda ganday harakat
gilishini tasavvur gilishga yordam beradi. Bu sinfning ikkita versiyasi mavjud: biri
chorrahada joriy gilingan belgilangan vaqt sikli tizimini qo'llaydi, ikkinchisi esa aglli
marshrutlash algoritmini amalga oshiradi.

Xulosa

Ushbu ishda taklif etilgan mikroskopik transport simulyatsiyasi tizimi haqigiy
avtomobil kinematikasi va haydovchi xatti-harakatlarini taglid qilish va CO2
emissiyasini aniq baholash uchun juda foydali bo'lishi mumkin. Turli xil trafik
profillari bilan simulyatsiya aglli svetoforlarning o'rnatilishi magsadga muvofiqgdir.
Bitta chorrahada CO2 emissiyasini transport zichligiga garab chorraha yaginida 32%
dan 40% gacha kamaytirishi mumkin. Bu ragamlar maksimal mumkin bo'lgan
daromadlarga juda yaqin; masalan, normal trafik profili bilan 32% ga gisgarish
maksimal mumkin bo'lgan gisgarishga juda yagin, bu optimal sharoitlarda, ya'ni bir
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vaqgtning o'zida bo'lmagan transport ogimlarida 39% ni tashkil giladi. Biroq, real
dunyoda bir vagtning o'zida bo'lmagan trafik ogimlari agl bovar gilmaydi. CO2
emissiyasini kamaytirishdan tashqari, haydovchilar to'g'ridan-to'g'ri smartdan
foydalanishlari mumkin. Darhagigat, CO2 chigindilari yondirilgan yoqilg'i migdori
bilan to'g'ridan-to'g'ri proportsional bo'lganligi sababli, yoqilg'i sarfini 32% dan 40%
gacha kamaytirish ham kutilmogda. Simulyatsiya haydovchilar uchun boshga
afzalliklarni ham ta'kidlaydi: o'rtacha tezlikni 60% dan 101% gacha oshirish va
kutish vagtining 53% dan 95% gacha transport zichligiga garab gisqartirish mumkin.
Kundalik natijalarni to'lig yilga ekstrapolyatsiya gilish natijasida olingan vyillik
mutlag ko'rsatkichlar diggatga sazovordir, CO2 emissiyasi 136 tonna kamroq, kutish
vaqti 32 000 dan kam va yoqilg'i iste'mol gilingan 55 000 litr kamroqg, joriy mahalliy
narxlarda taxminan 98 000 evro turadi.

Shu sababli, ushbu ishning asosiy tadgigot masalasiga kelsak, xulosa shuki,
CO2 chigindilarini kamaytirish va yaxshilash uchun kichik shaharlarda aqlli
svetoforlarni o'rnatishga arziydi.
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MAKTABGACHA TA'LIM TIZIMIDA INNOVATSION TA'LIM

MUHITINI TASHKIL QILISH
SHAHRISABZ DAVLAT PEDAGOGIKA INSTITUTI
MAKTABGACHA TA'LIM KAFEDRASI O'QITUVCHISI
RAXMATOVA MAFTUNA UKTAMJON QIZI
ABDULLAYEVA MUNISA NURBEK QIZI 2-BOSQICH 2.22 GURUH
TALABASI

Annotatsiya: Ushbu magolada ta'lim tizimining bo'g'ini hisoblangan
maktabgacha ta'limni tubdan isloh gilish yangi ilg‘or innovatsion texnologiyalarni
tashkil gilish va bu boradagi ishlarni amalga oshirishda pedagog xodimlarning
bilim ko'nikma malakalarini oshirishga garatilayotgan e'tibor hagida so'z yuritiladi.

Kalit so'zlar: ta'lim-tarbiya, pedagog xodim, multimedia texnologiyalari,
innovatsion ta'lim texnologiyalari, gonun,garor

Har bir mamlakatning igtisodiy qudrati, ijtimoiy-ma’naviy hayot darajasining
yuksalishi ta’lim tizimining ragobatbardoshligi, ilm-fan taraqgiyoti bilan
belgilanadi. Shu bois, O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha
Harakatlar strategiyasida ta’lim sohasini tubdan takomillashtirish, ta’lim sifatini
oshirish, intellektual salohiyatli, jismoniy barkamol avlodni shakllantirish, aniq
fanlarni chuqurlashtirib o‘qitish va iqtisodiyotning turli sohalari uchun malakali
kadrlarni tayyorlash ustuvor vazifalar sifatida belgilangan bo‘lib, pirovardida
bugungi davr talabiga javob bera oladigan ta’lim tizimni yaratish ko‘zda
tutildi.Hozirgi kunda jadal sur'atlarda rivojlanib borayotgan axborot texnologiyalar
asrida ta'lim tizimining bo'g'ini hisoblangan maktabgacha ta'lim tizimini
rivojlantirish ilg'or pedagogik texnologiyalarni go'llash pedagog xodimlarning bilam
salohiyatlarini oshirish ta'lim sifatini yanada yaxshilaydi.Shiddat bilan o'zgarib
borayotgan dunyoda yashay oladigan yoshlarni tayyorlash uchun asosiy vazifasini
muayyan migdordagi bilimlarni berishdan iborat deb hisoblaydigan an'anaviy ta'lim
yo'sini mutlago yetarli emas. Chunki ilm-fan va texnika shu darajada rivojlandiki,
endi odam biror fandagi eng asosiy tushunchalarni ham xotirasida saglab qola
olmaydi. Buning ustiga, tinimsiz o'zgarishlardan iborat bo'lib golgan hayotga
mustaqil gadam go'yayotgan yoshlar ana shunday o'zgarishlarga ham intellektual,
ham ma'naviy jihatdan tayyor bo'lmasa, ragobatlar kurashidan iborat dunyoda 0'z
o'rnini topolmasligi mumkin.

Hozirgi kunda ta'lim tizimida boy tajribalar yig'ilgan. Chunonchi,
ishbilarmonlik o'yinlari, kompyuterli o'qitish, individuallashtirilgan o'qitish,
insonparvarlik, hamkorlik, shaxsni erkin tarbiyalash va hokazo.Hozirgi kunda ta'lim
tizimida amalga oshirilayotgan islohotlar hamda maktabgacha ta'lim tizimida
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go'llaniladigan o'quv uslubiy me'yoriy hujjatlar hamda jahon tajribasidan andoza

olgan holda maktabgacha ta'lim tarbiyalanuvchilarini o'z kasbining yetuk
mutaxassisi bo'lgan pedagog kadrlar o'z bilim ko'nikma malakalaridan foydalangan
holda bolalarga zamonaviy ta'lim texnologiyalari orgali ta'lim tarbiya berish muhim
ahamiyatga ega.lnnovatsion ta'lim texnologiyasi - bu o'quv jarayonining
samaradorligini oshirish va ta'lim va ta'lim faoliyati uchun eng yaxshi shart-
sharoitlarni yaratish uchun mavjud usullar va vositalarni yangi yoki sifat jihatidan
yaxshilashni o'z ichiga olgan o'quv va ta'lim faoliyatini tashkil etish metodologiyasi.
jamiyatning ijtimoiy-igtisodiy rivojlanishining hozirgi tendentsiyalari.

Ta'limdagi innovatsiyalar ta'lim sohasidagi innovatsiyalarning paydo
bo'lishiga garatilgan kompleks tadbirlarni 0'z ichiga oladi. Bu innovatsiyalar ta’lim
jarayonini tashkil etishning usul va uslublari, ta’lim va tarbiya jarayonida
foydalaniladigan resurslar, ilmiy nazariyalar va tushunchalar bo‘lishi mumkin.
Innovatsiya yangi ilmiy bilimlarni, gandaydir kashfiyotlarni, ixtirolarni olishga
garatilgan tadgiqot faoliyatidan foydalanish orgali rivojlanadi. Bundan tashgari,
innovatsiyalarning paydo bo'lishi loyihalash ishlarining natijasi bo'lishi mumekin,
bunda mavjud ilmiy nazariyalar va tushunchalar asosida amaliy harakatlarni amalga
oshirish imkoniyatini aks ettiruvchi instrumental va texnologik bilimlar rivojlanadi.
Shunday qilib, innovatsion loyihalar yaratiladi, bu esa keyinchalik yangi
texnologiyalarning paydo bo'lishiga olib keladi. Innovatsiyalar ta'lim faoliyati
jarayonida ham rivojlanadi. O'quv jarayonida talabalarning nazariy va amaliy
bilimlari rivojlanadi, keyinchalik ular amaliy hayotning innovatsiyalar yaratish bilan
bog'lig turli sohalarida go'llanilishi mumkin. Ta'lim jarayonida zamonaviy
infratuzilmaning mavjudligi. U o'gitishning yangi shakl va usullarini, xususan,
masofaviy ta'limni go'llashga yordam beradigan axborot, texnologik, tashkiliy va
kommunikatsiya komponentlariga asoslanishi  kerak.Ta'limda innovatsion
texnologiyalar o'gitishda muayyan yondashuvlarni go'llash asosida go'llaniladi,
ya'ni. yangi texnologiyalarni rivojlantirish uchun asos bo'lgan talablar va
magsadlarni 0'z ichiga olgan tamoyillar. Pedagogik sohadagi barcha innovatsiyalar
jamiyat ijtimoiy-igtisodiy rivojlanishining hozirgi bosqichiga gat’iy mos kelishiga
asoslanadi.
o'rganish va 0z-0'zini rivojlantirish gobiliyatlarini  shakllantirishga, o'quv
dasturlarini mexanik ravishda emas, balki ongli ravishda o'zlashtirishga garatilishi
kerak. Mamlakatimizdagi deyarli barcha maktabgacha ta'lim tashkilotlari
zamonaviy kompyuter va telekommunikatsiya texnologiyalari bilan jihozlangan. Bu
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esa, 0‘z navbatida, tarbiyachilarning o‘z mehnat faoliyatlariga yangicha

yondashuvlarini talab etadi.

Ta'lim jarayoniga yangi texnologiyalarni joriy etilishi, tarbiyachini texnik
vositalar tomonidan sigib chigishiga emas, balki yangicha yondashuv orgali uning
vazifasi va rolini o‘zgartirib, tarbiyachilik faoliyatini yana-da serqirra, ijodiy va
kreativ yondashuvga asoslangan kasbga aylantiradi.maktabgacha ta’limni tashkil
etish sohasida ilg‘or xorijiy tajribani, maktabgachayoshdagi bolalarga ta’lim va
tarbiya berish sohasida innovatsion usullar va samaralipedagogik amaliyotlarni
o‘rganish, davlat maktabgacha ta’lim tashkilotlari faoliyatiga jalb etish va joriy etish
bo‘yicha ishlarni doimiy asosda tashkil etish;maktabgacha yoshdagi bolalarga ta’lim
va tarbiya berishni tashkil etish sohasida ilg‘or xorijiy tajribani jalb etish yo‘li bilan
respublikada maktabgacha ta’lim tizimini rivojlantirishga ko‘maklashish;kutubxona
fondini shakllantirish va maktabgacha ta’limning mavzuli yo‘nalishlari bo‘yicha
o‘quv-metodik va ilmiy-texnik adabiyotlar bilan, shuningdek, maktabgacha
ta’limning xorijiy modellariga moslashtirish bo‘yicha metodik qo‘llanmalar bilan
muntazam ravishda to‘ldirish;shu jumladan, maktabgacha ta’lim sohasida nazariy
ishlanmalarni va ilg‘or Xorijiy tajribani ta’lim-tarbiya jarayoniga joriy etish uchun
tajriba-eksperimental baza sifatida to‘g‘ridan to‘g‘ri ishtirok etish orqali respublika
maktabgacha ta’lim tizimining yosh istigbolli ilmiy-pedagog kadrlari malakasini
oshirishni tashkil etishga ko‘maklashish;ta’lim-tarbiya jarayonini tashkil etishning
Ilg‘or xorijiy metodikalarini keng qo‘llash asosida ta’lim faoliyatini amalga oshirish,
maxsus treninglar va mavzuli seminarlarni tashkil etish va o‘tkazish;respublikaning
davlat maktabgacha ta’lim muassasalari tarbiyachilari va metodistlarini faol jalb
etgan holda ta’lim berish va tajriba almashishni tizimli asosda tashkil etish va amalga
oshirish uchun tayanch maktabgacha ta’lim tashkilotlari sifatida faoliyat ko‘rsatish.

Maktabgacha ta'lim sohasida ilg'or pedagigik zamonaviy innovatsion ta'lim
tizimini tashkil gilish bugungi kun zamon talabiga mos hisoblanadi.Har jihatdan
yetuk barkamol sog'lom avlodni tarbiyalashda maktabgacha ta'lim juda katta
ahamiyatga ega hisoblanadi.Shu jihatdan olib garaydigan bo'lsak maktabgacha
ta'lim tizimida malakali yetuk kadrlarni jalb gilish ahamiyatlidir.

Foydalanilgan adabiyotlar:
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2.0'zbekiston Respublikasining I1lk va maktabgacha yoshdagi bolalar
rivojlanishiga rivojlanishiga go'yiladigan davlat talablari

3.Bolalar iqtidorini erta aniglashning psixologik pedagogik metodikalari
majmuasi (2010)
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Abstract:

This article is devoted to the Sobel algorithm implementation for detection an
object contour in the mobile robot’s workspace in real time. Mathematical models
of the algorithm functioning were examined in detail, and the developed program in
Python in the PyCharm environment was subjected to a series of experiments. The
experimental results indicate the outstanding performance of the algorithm, reaching
30.00 frames per second when processing a video stream. However, the contouring
speed of 1.19 frames per second indicates potential performance challenges when
working in dark conditions using artificial side lighting. The research results
presented in the article highlight the effectiveness of the algorithm in real-time
conditions and highlight the importance of taking into account lighting features
when using it in mobile robots.

Key words: Industry 5.0, Computer Vision Systems, Mobile Robots, Work
zone

Introduction

In the context of the rapid development of technological progress and the
transition to Industry 5.0, the implementation of innovative solutions in the field of
mobile robotics is becoming extremely relevant. In this context, the field of
Computer Vision Systems becomes particularly important [1]-[13], where modern
Image processing technologies and computer vision algorithms play a key role in
increasing the efficiency and autonomy of mobile robots [14]-[28]. Here, other
approaches can also be used to find new solutions [29]-[32].

One of the fundamental aspects in the development of mobile robots is the
ability to accurately perceive the environment and make informed decisions based
on the information received. In this context, implementing the Sobel algorithm to
extract the objects contours in the mobile robot’s workspace in real time becomes
an important step in achieving accurate navigation and obstacle detection [33],[34].
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The mobile robots’ workspace is an environment full of dynamic changes,

requiring continuous monitoring and adaptive response. The real-time
implementation of the Sobel algorithm allows mobile robots to effectively detect the
contours of objects, which is a fundamental element for effective navigation and
collision avoidance.

Such research is justified by the need to develop technologically advanced
mobile robotics systems capable of functioning in difficult work environments. At
the same time, the use of the Sobel algorithm in Industry 5.0 becomes an important
tool for ensuring high accuracy and responsiveness of mobile robots in real time

Related works

Among many studies devoted to the extraction of object contours, many
researchers prefer to use the Sobel algorithm. Let us look at just a small part of them.

Lynn, N. D., and co-authors in [33] presented results of comparison Canny
and Sobel algorithms. After using both algorithms to detect edges of real-time
Images, the result showed that the Canny algorithm produced thick edges compared
to the Sobel algorithm. More so, Canny uses a double threshold for edge revelation
and applies the Gaussian filter which removes of any noise from an image, unlike
Sobel which is not resistant to noise.

Authors in [34] note that Sobel edge detection is widely used in computer
vision and image processing but its processing time becomes a serious problem in
real-time environments, especially when an image is very large. They propose their
own algorithm that reduces the number of arithmetic operations and data loads, so
that processing speed is increased and energy consumption reduced.

There is proposed an improved edge detection algorithm based on Sobel
operator in [35]. There is noted that raditional Sobel edge detection operator has
several disadvantages, such as low accuracy of image edge location and rough edge
extracted.

In Sobel edge detection algorithm hardware implementation is chosen because
it can work with less decline in noise at high level. But where the edge detected
Image cannot obtained completely and the time and space complexity are also high
[36]. In order to rectify these drawbacks, the proposed system has the addition of
extra masks and also changes the coefficients of each masks in image filter.

AS, R. A., & Gopalan, S. in their work [37] Sobel algorithm with 8-directional
template is implemented for improving the detection of edges in brain tumor MRI
images.

Reserchers in [38] write that one popular algorithm for edge detection is the
Sobel. Many researchers have focused on accelerating the Sobel filtering, but to the
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best of theirr knowledge they are the first to propose a 5x5 convolution kernel

implementation using OpenCL. In this work [38], they implement the Sobel filter,
one of the most effective and popular edge detection algorithms in image processing,
in the OpenCL programming language.

In the study [39], authors propose a hybrid scheme that considers both
weighted guided image filtering and the Sobel mask for accurate edge detection. The
weighted guided image filtering enhances edges, while the Sobel mask is used for
edge detection.

Scientists [40] try to reduce Sobel algorithm disadvantage that is the detection
effect is not ideal when the image contains noise. In order to solve this problem, they
propose an optimized scheme for edge detection. In this scheme, the weighted
nuclear norm minimization image denoising algorithm is combined with the Sobel
edge detection algorithm.

Research [41] introduces a quantum improved Sobel edge detection algorithm
with non-maximum suppression and double threshold techniques for novel enhanced
guantum representation method.

Joshi, R., & et al. [42] proposed a novel CMOS VLSI bit-sliced near-memory
computing architecture for rapid Sobel edge detection for 10T edge devices to
address this issue. The proposed architecture is compact, modular, scalable, and
capable of processing a single image in a constant amount of time, irrespective of
image resolution.

So we see that the Sobel algorithm has a series of advantages and
disadvantages. And many scientists are exploring the possibilities of detecting the
edges of objects using this algorithm. Next, we will consider the application of this
algorithm to detect the edges of an object in the mobile robot’s workspace.

The Sobel Algorithm Implementation for Detection an Object Contour

in Real Time

The Sobel algorithm is an operator for detecting edges in an image. It is used
to distnguish intensity changes in an image, which often correspond to the
boundaries of objects. The Sobel operator is based on convolving an image with two
Sobel kernels (masks), one for horizontal edge selection and the other for vertical
edge extraction. The use of these kernels allows one to calculate intensity derivatives
along both axes, and then combines the results, usually using a gradient
approximation method.

Let us describe the Sobel algorithm for detection the object contour in real
time in the form of mathematical expressions.

Let 1(x,Yy) — is the pixel intensity in coordinates (X, Y).
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Then the Horizontal (G,) and vertical (G,) gradient of the image can be

expressed by the following formulas:
GX:_Z;ZlI(x+i,y+j)-SX(i,j), (1)
i=—1 j=—
1 1

G, =Y Y I0x+iy+ )-8, (i ), (2)

i=1 j=-1

G,, G, — are the horizontal and vertical gradient of an image, which is
calculated using the Sobel operator;

1

> —horizontal summation operation on a 3x3 matrix around each pixel;

i=—1
1
>’ —vertical summation operation on a 3x3 matrix around each pixel;

j=1

I (x+1i,y+ j) — is the intensity of the pixel in the image in coordinates
X+, y+));

S, (i, j) —element of the Sobel kernel matrix horizontally at position (i, j);

S, (i, j) —element of the Sobel kernel matrix vertically in position (i, j).

The next step is to calculate the gradients G,, G, horizontally and vertically,

respectively

~101 ~1-1-1
S,=|-202]; S,=|00 0| 3)
~101 121

Based on the results, the calculation of gradientsG,, G, horizontally and

vertically allows for a “gradient calculation,” which is the amount of change in the
intensity (brightness) of the image at each point. In the Sobel algorithm, the gradient
is calculated horizontally G, and vertically G, and the magnitude of the gradient

(G) is defined as the Euclidean norm of these two components:
G=,/G+G!. (4)
This means that for each point in the image, the gradient magnitude is the
length of the gradient vector at that point. The magnitude of the gradient shows how
quickly the intensity of the image changes at a given point and in what direction.
The higher the gradient value, the more pronounced the boundaries of objects

are. Gradient magnitude can be used to detect edges, boundaries, and textures in an
image, making it useful in image processing operations such as edge extraction.
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It remains to calculate the gradient inclination angle (&) — this is the angle that

indicates the direction of the greatest change in intensity (brightness) in the image at
each point. In the context of the Sobel algorithm, the slope of the gradient is
calculated using the Horizontal G, and vertical components G, of the gradient, and

Is calculated by the formula:

Gy
0 = arctg (G—) . (5)

X

The slope of the gradient (&) is measured relative to the horizontal axis and
indicates the direction in which the intensity changes. For example, if the angle is 0
degrees, this means that the greatest change in intensity occurs along the horizontal
axis. The 90 degree angle indicates the vertical direction of the intensity change.

Gradient slope values are an important parameter used in various image
processing algorithms, such as edge detection, object recognition and other
computer vision tasks.

Thus, the Sobel algorithm extracts object boundaries using convolution
operations with horizontal and vertical Sobel kernels. The result is two images G,

and G, which can be combined to produce the final gradient image G.

This gradient image is widely used for edge detection in Computer Vision

Systems, including real-time image processing on mobile robots.
Software implementation and experiments

To check the correctness of the reasoning, we will develop a program in
Python in the development environment PyCharm 2022.2.3 (Professional Edition).
Let us give an example of software implementation of the above described
mathematical expressions.

# Open video stream from camera (usually O for built-in camera)

cap = cv2.VideoCapture(0)

This piece of code is responsible for opening a video stream from a camera
using the OpenCV library. Thus, after executing this piece of code, the cap variable
becomes associated with the video stream from the camera, and makes it possible to
use it for subsequent frame capture, processing and display.

# Convert an image to grayscale

gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
This piece of code converts a color image in BGR (Blue, Green, Red) format
to a grayscale image. The process is carried out using the cvtColor (color conversion)
function from the OpenCV library.
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# Using the Sobel operator

sobel_x = cv2.Sobel(gray, cv2.CV_64F, 1, 0, ksize=3)
sobel_y = cv2.Sobel(gray, cv2.CV_64F, 0, 1, ksize=3)
edges = cv2.magnitude(sobel_x, sobel_y)

This code snippet uses the OpenCV library to apply the Sobel operator to a
grayscale image. The Sobel operator calculates the gradient of an image, which
allows you to highlight the boundaries of objects in the image. Thus, the edges
variable will contain an image where each pixel represents the magnitude of the
gradient at that point, which ensures that the edges of objects in the original image
are highlighted.

The following hardware was used for research: CPU Intel(R) Core(TM) i5-
9300H CPU @ 2.40GHz, RAM 16 Gb, GPU NVideo GeForce GTX 1660Ti (Ram
8Gh), Web-camera HD WebCam, OS Windows 10 Pro ( Version 22H2). A program
for implementing the Sobel algorithm for obtaining the contour of an object in real
time from a camera was developed in the PyCharm 2022.2.3 (Professional Edition)
environment in Python. The results of the program are presented in Figure 1.

W' Sobel Edge Detection o x
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a), ¢) — Original Video; b), d) — Sobel Edge Detection

Figure 1: Results of the Sobel algorithm implementing program for detection
the object contour in real time.

The results obtained (Fig. 1.a, b) of the Sobel algorithm indicate its high
performance when processing video streams, reaching a speed of an impressive
30.00 frames per second. At the same time, the speed of constructing object contours
Is 1.19 frames per second, which confirms the effectiveness of the algorithm in real
time. At the same time, the results are presented in Figure 1.c, d; they revealed a
high speed of processing video frames at the level of 30.00 frames per second, which
emphasizes the efficiency of the algorithm in real time. However, the edge rendering
speed of 0.77 frames per second indicates a potential performance penalty when
performing additional calculations to generate the gradient image. This is due to the
fact that the streaming video was obtained in the dark using lateral artificial
lightening.

Conclusion

In the study conducted on the Sobel algorithm implementation for detection
the objects contour in the mobile robot’s workspace in real time, mathematical
models of the algorithm functioning were considered. The developed program in
Python, implemented in the PyCharm development environment, went through a
series of experiments, the results of which indicate the high performance of the
algorithm. The processing speed of video frames was 30.00 frames per second,
which indicates its efficiency in real time.

Thus, the results of the study not only highlight the effectiveness of the Sobel
algorithm in real-time conditions, but also highlight the importance of considering
lighting characteristics when using video processing algorithms on mobile robots.
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Further improvements could include adapting the algorithm to different lighting

conditions to improve stability and overall system performance.
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O’ZBEKISTON RESPUBLIKASI DAVLAT BOSHQARUYV SHAKILI,

TUZILISHI VA SIYOSIY REJIMINING O’ZIGA XOS XUSUSIYATLARI

Avazov Jamshid Ahad o’g’li
Termiz davlat universiteti Yuridik fakulteti talabasi

Avliyoqulov Adham Alisherovich
Termiz davlat universiteti Yuridik fakulteti Jinoyat huquqgi va fugarolik protsessi
kafedrasi o’qituvchisi

Annotatsiya: Ushbu maqolada davlat shakli — konstitutsiyaviy huquq
nazariyasida davlatning oliy organlarini tashkil etish usuli, davlat hokimiyatining
hududiy tuzilishi va bu hokimiyatni amalga oshirish usullari hamda davlat shakli
hagida bayon etilgan.

Kalit so’zlar: respublika, aralash respublika, monarxiya, oddiy(unitar) va
murakkab (federativ va konfederativ) tuzilish shakllari, siyosiy rejim, vakillik va
bevosita demokratiya.

Davlat boshgaruv shakli davlat hokimiyati va boshgaruvi idoralarining
shakllantirilishi va tashkil etilishi tartibi, ularning o‘zaro hamda aholi bilan
alogadorligidir. Bu tushuncha orgali mamlakatda kim hukmron va u hokimiyatni
ganday boshqgaradi, degan savollarga javob olinadi. Boshgaruv shakliga garab
davlatlarning monarxiya va respublika shakllari farglanadi.

Davlat tuzilishi shakli orgali davlatning hududiy tarkibi, markaziy va mahalliy
hokimiyat idoralarining o‘zaro munosabati (nisbati) ifodalanadi. Davlat
hokimiyatini mamlakat hududi bo’yicha tashkil qilish, hududlardagi davlat
organlari, markaziy davlat organlari munosabatini (federativ, konfederativ) turlarga
ajratiladi.

Siyosiy (davlat — huquqiy) rejim davlat hokimiyatini amalga oshirish usullari
(metodlari) va vositalari yig‘indisidir. Davlat hokimiyatini amalga oshirish usul va
vositalari toifasiga ko‘ra demokratik va avtoritar siyosiy rejimlar farqlanadi.

O’zbekiston Respublikasining Yangi tahrirdagi Konstitutsiyasining

1-moddasi: “O ‘zbekiston — boshqaruvning respublika shakliga ega bo ‘Igan
suveren, demokratik, huquqiy, ijtimoiy va dunyoviy davlat.

Davlatning “O ‘zbekiston Respublikasi” va “O ‘zbekiston” degan nomlari bir
ma’noni anglatadi.” deb qonuniy mustahkamlab qo’yilishi mamlakatimiz
respublika shaklidagi davlat ekanligini anglatadi.
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Respublika (lotincha: “respublica” res — ish va publicus— ijtimoiy,

umumxalq) —davlat boshgaruv shakli, unda barcha davlat hokimiyati organlari
saylab go‘yiladi yoki umummilliy vakolatli muassasalar (parlamentar) tomonidan
shakllantiriladi, fugarolar esa shaxsiy va siyosiy huquqlarga ega bo‘ladilar.

Respublika — davlat boshgaruvining shunday shakliki, bunda davlat
hokimiyati aholi tomonidan muayyan muddatga saylab go’yiladigan organlar va
davlat boshlig’i tomonidan amalga oshiriladi.

Respublika boshgaruv shaklining bir necha turlari mavjud, ayrim manbalarda
uning ikki turi, ayrim manbalarda uch turi ko’rsatiladi. Haqiqatdan ham, hozirgi
davlatchilik tajribasida respublikaning uch turi: prezidentlik respublikasi,
parlamentar respublika, respublikaning aralash shakli uchrab turibdi.

O’zbekiston Respublikasi aralash respublika shaklidagi davlat hisoblanadi.
Respublikaning aralash shaklida prezident fugarolar tomonidan saylanadi,
hukumatni o0’zi shakllantiradi va hukumat unga hisob beradi. Parlament hukumatga
ishonchsizlik votumi bildirishi mumkin. Prezident parlamentni tarqgatib yuborishi
mumkin. Hukumat a’zolari bir vaqtning o’zida parlament a’zolari bo’la olmaydi.
Parlament hukumatni nazorat qilish vakolatiga, mexanizmiga ega bo’ladi.

O’zbekiston Respublikasining aralash respublika hisoblanishing sababi
Prezident aholi tomonidan saylanadi, hukumatni tuzishda Prezident va Oliy Majlis
ishtirok etadi, hukumat Prezident va Oliy Majlis oldida javobgar hisoblanadi.
Hukumat faoliyatini Oliy Majlis nazorat giladi, Oliy Majlis hukumatga nisbatan
ishonchsizlik votumi bildirishi mumkin. Prezident Oliy Majlis palatalarini targatib
yuborishga hagqli.

Shuningdek, Konstitutsiyamizning 11-moddasida O’zbekiston Respublikasi
davlat hokimiyating tizimi — hokimiyatning gonun chigaruvchi, ijro etuvchi va sud
hokimiyatiga bo’linishi prinsipiga asoslanishi, 91-moddada esa O’zbekiston
Respublikasining Oliy Majlisi oliy vakillik organi bo’lib, u qonun chigaruvchi
hokimiyatni amalga oshirishi hamda ikki palatadan, ya’ni Qonunchilik palatasi (quyi
palata) va Senat (yuqori palata)dan iboratligi mustahkamlab qo’yilgan.

O’zbekiston Respublikasining Prezidenti davlat boshlig’i hisoblanib, u davlat
hokimiyati organlarining kelishilgan holda faoliyat yuritishi hamda hamkorligini
ta’'minlaydi. O’zbekiston Respublikasi Vazirlar Mahkamasi — O’zbekiston
Respublikasing Hukumati ijro etuvchi hokimiyatni amalga oshiradi. Vazirlar
Mahkamasi O’zbekiston Respublikasi qonunlari, Oliy Majlis garorlari, O’zbekiston
Respublikasi Prezidentining farmonlari, qarorlari va farmoyishlarining ijrosini
ta’minlaydi. Vazirlar Mahkamasi O’zbekiston Respublikasing butun hududidagi
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barcha organ va tashkilotlar, mansabdor shaxslar hamda fugarolar tomonidan

bajarilishi majburiy bo’lgan qarorlar va farmoyishlar chigaradi.

Boshgaruvning respublika shakliga xos bo’lgan quyidagi belgilari mavjud,

- davlat boshlig’i va boshga oliy hokimiyat organlarining muayyan muddatga
saylab qo’yilishi;

- davlat boshlig’i va boshqa saylab qo’yilgan organlarning saylovchilar oldida
mas’ulligi hamda ularning muayyan muddatga saylanishi va tayinlanishi;

- davlat boshlig’ining qonunda belgilab qo’yilgan holatlarda yuridik jihatdan
javobgarligi;

- davlat hokimiyatini davlat boshlig’i nomidan emas, balki xalq nomidan
amalga oshirish;

- fugarolar huquq va erkinliklarini davlat tomonidan himoya qilinishi, davlat
va shaxs o’rtasida o’zaro mas’ullikning mavjudligi va boshqalar.

Davlat boshgaruving yana bir shakli monarxiya hisoblanadi. Monarxiya
(yunoncha: monarchia — yakka hokimlik yoki monos — yakka, arxe — hokimiyat
ma’nolarini anglatadi) — bunda qoida tarigasida, oliy davlat hokimiyati yakka shaxs
tomonidan amalga oshiriladi. Odatda hokimiyat meros orqali o’tadi.

Monarxiya boshqaruving ko’rinishlari: mutlaq (absolyut), cheklangan,
dualistik (aralash) va teokratik.

Monarx hokimiyati oliy maqomga ega bo’lib, u mustaqildir. U davlatdagi oliy
hokimiyat sohibidir.

Prezidentning monarxdan farqi u saylagan xalq, organ oldida javobgar
bo’ladi. Mamlakatni monarxiya yoki respublika shaklidagi boshgaruv deb
hisoblashga eng birinchi va asosiy sabab, davlat boshlig’ining qanday yo’l bilan
lavozimga kelishidir. Monarxiya davlatlarida monarx-davlat boshlig’i umrbodga,
avloddan-avlodga o’tishi asosida lavozimiga kelsa, resspublika shaklidagi
davlatlarda davlat boshlig’i faqat saylov orqali va ma’lum muddatga lavozimni
egallaydi. Bundan tashqgari boshga hokimiyat organlarining tashkil etilishi,
shakllantirilishi va faoliyati shakllari, hokimiyat tuzilmalaring bir-biri bilan
munosabati 0’z xususiyatlariga ega. Ya’ni ularga respublika yoki monarxiya ta’sir
giladi.

Davlat tuzilish shakliga ko’ra: oddiy (unitar) va murakkab (federativ va
konfederativ) ko’rinishlari mavjud.

Unitar tuzilishdagi davlat yagona bo’lib, u tarkibiy qismlari suverenitet
belgilariga ega bo’lmagan ma’muriy-hududiy birliklardan iborat bo’ladi.
O’zbekiston Respublikasi davlat tuzilish shakliga ko’ra unitar davlat hisoblanadi.
Lekin uning tuzilishida ayrim federativ davlatlarga xos xususiyatlar ham mavjud.

36



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE

RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

Masalan, O’zbekiston tarkibida davlat tuzilishiga xos bo’lgan

Qoraqalpog’iston Respublikasi mavjud. Uning o’z Konstitutsiyasi, qonunlari,
hududi, fugaroligi, oliy gonunchilik, ijro va sud hokimiyati organlari mavjud.
O’zbekiston va Qoraqalpog’iston munosabatlari federativ munosabatlar asosida
qurilmagan. Federatsiyada bir nechta teng huquqli subyeklar ittifoq bo’lsa, bu yerda
teng huquqli federatsiya huquqlari yo’q. O’zbekiston Kostitutsiyasi, qonunlari
Qoraqalpog’iston Respublikasi hududida bajarilishi majburiy va Qoraqalpog’iston
qonunlari O’zbekiston qonunlari ustunligini tan oladi.

Oddiy (unitar) davlat tuzilishida mamlakat ma’muriy-hududiy gismlarga
(viloyat, shtatlar, okruglar, grafliklar, tumanlarga) bo’linib, u yagona oliy organ,
yagona boshgaruv organlari tizimiga, fagat bitta umumdavlat konstitutsiyasiga,
yagona fugarolikka, muayyan yaxlit hudud, davlat chegarasi, yagona armiya, yagona
pul birligi va qonunchilik tizimiga ega bo’ladi. Bunda har bir ma’muriy-hududiy
birlik davlat tuzilmasi maqomiga ega bo’ladi. Unitar davlatlar (lotincha “unitas”
so’zidan olingan bo’lib — “yagona”, “bir butun” degan ma’noni anglatadi) oddiy
tuzilishga ega yaxlit davlat bo’lib, u tarkibiy qismlari suverenitet belgilariga ega
bo’Imagan ma’muriy-hududiy birliklardan iborat bo’ladi. Ular to’la siyosiy birlik
ekanligi bilan farglanib turadi.

Unitar davlatga xos belgilar:

- qgonunchilik, ijroya va sud hokimiyati organlari yagona tizimining
mavjudligi; - yagona Kkonstitutsiya, qgonunchik, solig, moliya tizimlarining
mavjudligi;

- yagona fugarolikning joriy etilishi;

- barcha tashkiliy munosabatlar markaziy organlar tomonidan amalga
oshirilishi.

Unitar davlatlar tarkibidagi ma’muriy-hududiy bo’linmalar fagat mahalliy
masalalarni hal etish huqugiga ega, markaziy yagona davlat hokimiyati
mamlakatning butun hududiga o’z ta’sirini, yurisdiksiyasini tanho o’tkazadi.

Federativ davlat (lotincha “feoderare” so’zidan olinib, “ittifoq bilan
mustahkamlash” ma’nosini anglatadi) murakkab davlat demakdir. Federativ davlat
— teng huquqli respublikalar, shtatlar, kontonlar va boshga davlat tuzilmalarining
ixtiyoriy birlashuvi asosida tashkil topadi.

Konfederatsiya — bir necha davlatlarning ayrim muhim sohalar, ya’ni
igtisodiy, siyosiy, mudofaa magsadlari bo’yicha tuzgan ittifoqi.

Siyosiy rejim — bu siyosiy hokimiyatni amalga oshirishda ishlatiladigan usul,
metod va vazifalar yig’indisi.
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O’zbekiston Respublikasi siyosiy rejimi demakratik taraqqiyotning strategik

yo’nalishlarini, insonning siyosiy huquqglarini xalgaro andozalar migyosida belgilab
beradi, xalgaro huquq ustunligini, hokimiyatlar tagsimlanishini, davlatning asosiy
organlari va mahallly o0’zini o0’zi boshqarish idoralarining saylanishi,
ko’ppartiyaviylik, mafkuraviy plyuralizimni o’zida aks ettiradi.

O’zbekiston Respublikasining siyosiy rejimi demokratik siyosiy rejim bo’lib,
unga quyidagi belgilar xosdir: demokratizim, respublika boshgaruv shaklining
mavjudligi; hokimiyat vakolatlarining tagsimlanishi; siyosiy va mafkuraviy sohada
fikrlar xilma-xilligi; 0’z o’zini boshqarishning samarali tizimi mavjudligi; davlat
siyosatining  ijtimoiy  yo’naltirilganligi;  fuqarolik jamiyati institutining
rivojlanganligi va boshqgalar

Qisga xulosa

Yuqoridagilar asosida O’zbekiston Respublikasi boshqaruv shakli bo’yicha
respublika, tuzilish shakli bo’yicha unitar, siyosiy rejimiga ko’ra demokratik davlat
ekanligi ko’rsatib o’tish mumkin. O’zbekiston Respublikasi 0’z taraqqiyotini
respublika boshqaruv shaklida ko’rdi va respublika boshqaruv shaklini
Konstitutsiyada mustahkamladi.

Bu degani, O’zbekiston davlat boshlig’i Prezident bo’lib, u ma’lum muddatga,
respublika fugarolari tomonidan umumiy, to’g’ridan-tog’ri, teng saylov huquqi
asosida, yashirin ovoz berish yo’li bilan saylanadi. Bu esa demokratiyaning yorgin
ko’rinishi hisoblanadi.

O’zbekistonda keyingi vaqtlarda erkinlashtirish doirasida amalga oshirilgan
islohatlar, davlat boshgaruv shaklining mukammal bo’lishiga, demokratik
prinsiplarga mos tushishiga ta’sir qiladi. Prezident, parlament, hukumat
vakolatlaring tagsimlanishi, ular o’rtasidagi alogalarning chuqurlashuvi boshgaruv
shaklining mukammalashuviga olib kelmoqda.

Mamlakatimiz mustaqilikka erishgan paytdan to hozirgacha bo’lgan davrda
prezident maqomoning o’zgarib borayotganligi, uning vakolatlari parlament va
hukumatga  o’tib  borayotganligi, = demokratlashtirishning  chuqurlashib
borayotganligi bildiradi.

Prezidentning bir vaqtning o’zida Vazirlar Mahkamasi Raisi bo’lishi
tajribasing bekor bo’lishi, keyinchalik Prezidentning ijro hokimiyati boshlig’i
bo’lish tajribasining bekor bo’lishi davlat boshqaruvini demokratlashtirishning
ishonchli ko’rsatkichidir.
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HUDUDLARDA QISHLOQ XO‘JALIGI TARMOG*I YER VA SUV

RESURSLARINING HOLATI TAHLILI

Qurbonov Erali Olimovich
Termiz davlat universiteti magistranti

Annotatsiya: Maqgolada hududlar gishloq xo’jaligi yer va suv resurslarining
holati tahlil etilgan.
Kalit so’zlar: qishloq xo0’jaligi, yer, ekinlar, suv, donli, texnik

O‘zbekistonda amalga oshirilayotgan agrar-igtisodiy islohotlar natijasida
bozor tamoyillariga asoslangan yer munosabatlari shakllanmogda. Uning asosiy
qoidalari qonunchilik hujjatlarida o‘z ifodasini topgan. 2023-yil 30-aprelda gabul
qilingan yangi tahrirdagi O‘zbekiston Respublikasi Konstitutsiyasining 68-
moddasida “Yer, yer osti boyliklari, suv, o‘simlik va hayvonot dunyosi hamda
boshga tabiiy resurslar umummilliy boylikdir, ulardan ogilona foydalanish zarur va
ular davlat muhofazasidadir. Yer gqonunda nazarda tutilgan hamda undan ogilona
foydalanishni va uni umummilliy boylik sifatida muhofaza qilishni ta’minlovchi
shartlar asosida va tartibda xususiy mulk bo‘lishi mumkin” - deb belgilab qo‘yilgan®.
Mamlakatimiz qishloq xo‘jaligida yerdan foydalanish ijara usuliga asoslangan
bo‘lib, yer ijara mexanizmi orqali bozor munosabatlariga kiritiladi. Shuni ta’kidlash
zarurki, agrar islohotlar jarayonida gishlogda turli toifadagi yerdan foydalanuvchilar
soni keskin ko‘paydi va bu hozir ham davom etmoqgda. Shu bilan birga, har yili
qishloq xo‘jaligi yerlari noqgishloq xo‘jalik maqsadlari uchun ajratilishi davom
etmoqgda. Ushbu vaziyatlarda davlatning yer resurslaridan foydalanishni boshgarish
mexanizmlarini takomillashtirish katta ahamiyatga ega. Bunda rivojlangan xorij
davlatlarida to‘plangan tajribalarni hisobga olish samarali yo‘llardan biridir.

2024-yil 1-yanvar holatiga ko‘ra, qishloq xo‘jaligi korxonalari va tashkilotlari
yerlarning umumiy maydoni mamlakatimiz yer fondining 60,5 foizini tashkil giladi
va uning tarkibi 1-jadvalda keltirilgan.

1-jadval

Qishloq xo‘jaligi yerlarning tarkibi (1 yanvar holatiga, ming gektar)?

1 O¢zbekiston Respublikasi Konstitutsiyasi. Qonunchilik ma’lumotlari milliy bazasi, 01.05.2023-y., 03/23/837/0241-
son.
2 O‘zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi ma’lumotlari, www.stat.uz
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Qishloq xo‘jaligi ishlab shu jumladan:
chiqarishi bilan ko'p ]
Yillar | shug‘ullanuvchi yerdan | haydala- yillik pichanzor boshga
foydalanuvchilar digan | ik va yerlar
ixtiyoridagi yer maydoni | Yerlar lar yaylovlar
2020 20236,3 3988,5 383,1 11028,3 | 4836,4
2021 20761,6 3998,5 388,7 11559,7 | 4814,7
2022 24057,1 3988,4 400,1 14983,5 | 4685,1
2023 27148,5 3981,3 406,3 17646,9 | 4104,5
2024-yil l-yanvar holatiga qishloq xo‘jaligi ishlab chigarishi bilan
shug‘ullanuvchilar ixtiyoridagi yer maydoni 27148,5 ming gektarni tashkil etgan (2-
jadval).
2-jadval

Qishloq xo‘jaligi ishlab chiqarishi bilan shug‘ullanuvchilar ixtiyorida
bo‘lgan yerlar tarkibi, 2024-yil 1-yanvar holatiga, ming gektar?

Qishloqg xo‘jaligi Shundan:
ishlab chigarishi
bilan . Tomorqa Boshqalar
shug‘ullanuvchilar Qlf,hk,)c! sifatida (o‘rmonzor
e . 5 xo‘jaligi .
ixtiyorida bo‘lgan . | foydalanila- va
. yerlari .
umumiy yer digan yerlar | boshqalar)
maydon
O’zbekiston 271485 221161 |  657,8 4104,5
Respublikasi
Qoragalpogiston 6407,1 4908,1 40,5 1338,1
Respublikasi
Andijon 360,9 247,3 51,2 59,7
Buxoro 3441,1 2581,8 58,0 784,3
Jizzax 1372,1 1110,8 31,1 215,6
Qashqgadaryo 2321,4 1943,7 72,9 275,0
Navoiy 7806,1 7421,5 24,3 357,3
Namangan 489,8 275,7 52,4 155,7
Samargand 1475,7 1201,0 79,6 187,0
Surxondaryo 1357,3 1000,5 58,5 267,9

3 O“zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi ma’lumotlari, www.stat.uz
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Sirdaryo 371,1 281,9 18,4 65,8
Toshkent 768,0 580,0 54,1 125,1
Farg‘ona 535,6 299,9 64,9 162,0
Xorazm 438,1 261,0 51,4 110,2
Toshkent shahri 4,2 2,9 0,5 0,8

O<zbekiston Respublikasining yer fondi Kadastr agentligi tomonidan har yili
1-yanvar holati bo‘yicha korxona, muassasa va tashkilotlarning yerlaridagi barcha
o‘zgarishlar to‘g‘risidagi ma’lumotlar, xo‘jaliklar tomonidan yer hisobi hujjatlari
asosida tuzilgan hamda tuman, shahar va viloyat hokimlarining qgarorlari bilan
tasdiglangan yillik yer hisobotlarini respublika bo‘yicha umumlashtirish natijasida
tuziladi.

2022-yilda 2019-yilga nisbatan qishloq xo‘jaligi ishlab chigarishi bilan
shug‘ullanuvchi yerdan foydalanuvchilar ixtiyoridagi yer maydoni 6912,2 ming
gektarga ko‘paygan. Shu davrda haydaladigan yerlar 7,2 ming gektarga kamaygan,
ko‘p yillik o*simliklar maydoni 23,2 ming gektarga, pichanzor va yaylovlar maydoni
6618,6 ming gektarga ko‘paygan bo‘lsa, boshqa yerlar esa 731,9 ming gektarga
kamaygan. Bundan ko‘rinadiki, mamlakatimizda gishloq xo‘jaligi ishlab chiqarishi
bilan shug‘ullanuvchi yerdan foydalanuvchilar ixtiyoridagi yer maydonining
kengayishi 2021-2022-yillarda Qoraqgalpog‘iston Respublikasi va Navoiy viloyatlari
hududida yaylovlar maydonining oshishi hisobiga yuz bergan.

Mamlakatimiz qishloq xo‘jaligida sug‘oriladigan yerlar muhim ahamiyatga
ega. Chunki mamlakatimiz igqlim sharoitida dehqonchilik asosan sug‘oriladigan
maydonlarda amalga oshiriladi. Turli mavsumlarda yog‘ingarchiliklar ko‘rinishida
tushadigan tabily namgarchilik darajasi o‘simliklarning butun vegetatsiya davri
davomida suvga bo‘lgan ehtiyojini to‘liq qondirmaydi. Shu sababli mamlakatimizda
dehgonchilik mahsulotlari asosan sug‘oriladigan ekin maydonlaridan olinadi.

O‘zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi
ma’lumotlariga ko‘ra, 2021-yil holatiga mamlakatimizda 4220,5 ming gektar
sug‘oriladigan yerlar mavjud bo‘lib, gishloq xo‘jaligiga mo‘ljallangan yerlarning
15,5 foizini tashkil etadi. Mamlakatimizda so‘nggi 15 yil mobaynida aholi jon
boshiga sug‘oriladigan yerlar 24 foizga (0,23 gektardan 0,16 gektarga) kamaygan.
Mazkur holat aholi sonining o‘sishi, suv ta’minoti hajmining qisqarishi va qishloq
xo0‘jaligiga mo‘ljallangan yerlarning boshqa yer toifalariga o‘tishi natijasida yuzaga
kelgan. Bu mamlakatimizda mavjud sug‘oriladigan maydonlardan samarali
foydalanish lozimligini anglatadi. 2022-yil holatiga jami qishloq xo‘jaligi yerlari
tarkibida sug‘oriladigan yerlarning ulushi ko‘rsatkichi bo‘yicha Farg‘ona (99,5
foiz), Sirdaryo (93,5 foiz), Andijon (93,3 foiz), Namangan (84,3 foiz) va Xorazm
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(84,1 foiz) viloyatlari yuqori ko‘rsatkichga ega bo‘lsa, Buxoro (8,8 foiz) va Navoiy

(1,4 foiz) viloyatlari eng past ko‘rsatkichga ega. Surxondaryo viloyatida esa ushbu
ko‘rsatkich 26,9 foizni tashkil etgan. Buxoro va Navoiy viloyatlaridagi qishloq
xo‘jalik yerlari tarkibida yaylovlar asosiy salmoqgni egallaydi.

Mamlakatimiz bo‘yicha qishloq xo‘jaligi yerlari tarkibida sug‘oriladigan
yerlarning ulushi 2022-yilda 16,7 foizni tashkil etgan va ushbu ko‘rsatkich 2019-
yilda 23,9 foizni, 2020-yilda 23,1 foizni, 2021-yilda 19,0 foizni tashkil etgan.

Mamlakatimizda sug‘oriladigan yerlar to‘g‘risidagi ma’lumotlar 3-jadvalda

keltirilgan.
3-jadval
Sug‘oriladigan yerlar, barcha toifadagi xo‘jaliklarda, ming gektar*
2020 2021 2022 2023

Sug‘oriladigan yerlar, jami 4191,2 | 4210,1 | 4214,3 | 4220,5
Sug‘oriladigan gishloq xo‘jaligi yerlari 3694,6 | 3694,8 | 3693,8 | 3694,9
i‘é{;:jgi;imoq xoTjaligi ekinlari ekin 3095,5 | 2984,7 | 3055,2 | 3062,5
Shundan:
donli ekinlar 1400,2 | 1331,1 | 1375,6 | 1351,7
texnik ekinlar 1137,1 | 1078,0 | 1091,9 | 1109,7
kartoshka va sabzavotlar 353,5 358,5 315,0 331,7
ozuga ekinlari 204,7 217,1 219,3 209,3

Qishloq xo‘jaligida foydalanilayotgan sug‘oriladigan ekin maydonlari
hajmini monitoring qilib borish, uning boshga magsadlarga ilmiy asoslanmagan
holda ajratilishi ustidan nazoratni kuchaytirish lozim. Ozig-ovgat xavfsizligini
ta’minlash uchun mavjud suv resurslaridan samarali foydalanish va tejamkor
sug‘orish texnologiyalarini joriy etish evaziga sig‘oriladigan ekin maydonlarini
ko‘paytirish magsadga muvofiq.

Qishlog xofjaligi ishlab
foydalanuvchilar ixtiyorida bo‘lgan sug‘oriladigan qishloq xo‘jaligi yerlari
to‘g‘risidagi ma’lumotlar 4-jadvalda keltirilgan.

4-jadval

chigarishi bilan shug‘ullanuvchi yerdan

# O¢zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi ma’lumotlari, www.stat.uz
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Qishloq xo¢jaligi ishlab chiqarishi bilan shug‘ullanuvchi yerdan
foydalanuvchilar ixtiyorida bo‘lgan sug‘oriladigan qishloq xo°‘jaligi yerlari,
1-yanvar holatiga, ming gektar®

O‘zbekiston Respublikasi 3694,6 3694,8 3693,8 3694,9
Qoraqalpog’iston Respublikasi 466,5 466,3 466,2 468,9
Andijon 232,0 231,1 231,0 230,8
Buxoro 226,0 226,6 226,9 226,8
Jizzax 274,4 277,6 277,6 277,7
Qashgadaryo 457,3 456,3 456,3 456,2
Navoiy 107,0 107,1 107,2 107,1
Namangan 233,5 232,7 232,4 232,3
Samargand 308,5 308,5 308,2 308,1
Surxondaryo 269,6 269,6 269,4 269,1
Sirdaryo 263,1 263,0 263,7 263,7
Toshkent 337,9 338,4 336,0 333,5
Farg‘ona 298,3 298,3 298,3 298,4
Xorazm 220,4 219,3 219,4 219,4
Toshkent shahri 0,1 - 1,2 2,9

Ushbu jadval ma’lumotlaridan so‘nggi yillarda qishloq xo‘jaligi ishlab
chigarishi bilan shug‘ullanuvchi yerdan foydalanuvchilar ixtiyorida bo‘lgan
sug‘oriladigan qishloq xo‘jaligi yerlari 0,3 ming gektarga ko‘payganligini
ko‘rishimiz mumkin. Surxondaryo viloyatida ushbu ko‘rsatkich 0,5 ming gektarga
kamaygan.

Tabiat boyliklari orasida suv alohida o‘rin tutadi. Chunki barcha tirik
organizmlar hayotining asosiy manbai suvdir. Yer sharining 72 foizi dunyo okeani
bilan band bo‘lsada, chuchuk suvlar migdori juda cheklangan. Yer usti chuchuk
suvlari migdori 360 ming km? bo‘lib, bu gidrosferaning atigi 0,25 foizini tashkil
etadi. Suv tiriklik manbaidir, uni e’zozlash, undan tejab-tergab foydalanish kerak.

Mamlakatimizning iglim sharoitiga ko‘ra tabiiy namlik darajasi dehqonchilik
bilan shug‘ullanish va chorvachilikni ozuga bazasi bilan to‘liq ta’minlash uchun
yetarli emas. Shu sababli qishloq xo‘jaligida suv resursining ham ahamiyati juda
katta.

® O‘zbekiston Respublikasi Prezidenti huzuridagi Statistika agentligi ma’lumotlari, www.stat.uz
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O‘zbekiston Respublikasi Orol dengizi havzasida joylashgan bo‘lib, uning

asosiy suv manbai Amudaryo va Sirdaryo daryolari, shuningdek, ichki daryo va
ko‘llar hamda yer osti suvlaridir. Orol dengizi havzasidagi barcha manbalarning
o‘rtacha ko*p yillik suv oqimi 116 km?ni tashkil etadi, shundan 67,4 foizi Amudaryo
havzasida va 32,6 foizi Sirdaryo havzasida shakllanadi. Jumladan, yer osti
suvlarining umumiy zahirasi 31,2 kmeni tashkil etib, uning 47,2 foizi Amudaryo
havzasiga, 52,8 foizi esa Sirdaryo havzasiga to‘g‘ri keladi.

O‘zbekiston hududini ikkita yirik daryo: Amudaryo va Sirdaryo kesib o‘tadi,
ularning suv olish havzalari Tyan-Shan va Pomir-Oloy tizimi tog‘larida joylashgan.
O‘zbekiston hududidan oqib o‘tuvchi eng yirik daryo Amudaryo hisoblanadi. Uning
tog‘ gismida suv oluvchi havzasi 227 ming km?, uning havzasidan har yili o‘rtacha
79 km? suv oqib o‘tadi. Shundan respublikamiz hududida taxminan 6 km® (7,5 %)
suv oqimi vujudga keladi. Sirdaryoning tog‘li qismidagi suv oluvchi havzasi
maydoni 150 ming km?, ushbu havzada har yili o‘rtacha 38 km? suv oqib o‘tadi.
Shundan taxminan 4 km?® (qariyb 10 %) suv O‘zbekistonda vujudga keladi. Ushbu
daryolar transchegaraviy daryolar bo‘lib, ularning suvidan qo‘shni respublikalar
ham foydalanadi. Mamlakatimiz suv resurslarining gariyb 80 foizi transchegaraviy
suv havzalari hisobiga shakllanadi. Keyingi yillarda transchegaraviy daryolar yugori
ogimida joylashgan davlatlarda suv inshootlarining qurilishi, igtisodiyot tarmoqlari
va aholi iste’moli uchun suvga bo‘lgan talabning ortishi natijasida quyi oqimda
joylashgan davlatlarda suv yetishmovchiligi muammolari yuzaga kelmogda. Bu esa
mintagada suv resurslarini barqaror boshgarish uchun o‘zaro hamkorlikning
muhimligini belgilaydi.

Orol havzasida aholining ko‘pligi va ular sonining bargaror oshib borishi
sug‘oriladigan dehqonchilikni muttasil rivojlantirishni talab etadi. Bu hol
daryolardan ko‘p miqdorda suv olinishiga olib keladi. 1960-yilga kelib Markaziy
Osiyoda salkam 5 mln. gektar maydonni sug‘orish uchun 40,4 km?® suv olingan
holda, 1986-yil oxirida gariyib 7 mIn. gektar maydonni sug‘orish uchun 86 km? suv
olingan. Sug‘orish maydoni 2 min. gektarga ortgan holda sug‘orish uchun sarf
qilingan hajm ikki baravardan ham ortiq bo‘lgan. Binobarin, ekinlarni suv bilan
ta’minlash uchun juda ko‘p suv olinganligi ayon bo‘ladi. Ko‘p miqdordagi suvning
sug‘orish va boshga magsadlarga sarflanishi o‘lkada suv tanqisligini kuchaytira
boshladi. Shu vaqtga kelib Markaziy Osiyoda yirik suv omborlari: To‘xtog‘ul,
Andijon, Chorvog, Chordara, Qayrogqum, Nurek, Janubiy Surxon, Hovuzxon,
Tuyamo‘yin va boshqalar qurildi. Ularda ko‘plab suv g‘amlab olina boshlandi. Bu
hol, aynigsa, Orol dengizi suv rejimida yanada kuchliroq sezila boshlanishi tufayli
uning gidrologik xususiyatlarida o‘zgarishlar kuchaydi. Mutaxassislarning
ma’lumotiga ko‘ra, 1911-1960 yillar davomida Orol dengiziga har yili o‘rtacha 52
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km? suv quyilib kelgan va uning sathi muntazam ravishda 53 m balandlikda bo‘lgan,

dengiz maydoni 66 ming km?, suv hajmi 1061 km® ga teng edi. Ushbu vyillar
mobaynida dengizga kelgan suv bilan uning suv sarfi deyarli teng bo‘lgan. Orol
sathining 1961 yildan boshlab pasayishi turli yillarda turlicha sodir bo‘lgan. 1961-
1970 yillar mobaynida pasayish o‘rtacha 21 sm, 1971-1980 yillarda 58 sm, 1981-
1985 vyillarda 80 sm, 1986-1995 yillarda 46 smni tashkil gildi. Ayrim yillarda suv
sathining pasayishi hatto bir metrdan ham ziyod edi. Orol dengizi qurigan gismining
(maydoni 3,8 min. gektardan ortiq) tabiiy sharoiti o‘ziga xos bo‘lib, bu yerlar asosan
barxan qumlari va tuzlar bilan band. Ushbu global ekologik muammoni hal etish
borasida mamlakatimiz hukumati zarur choralarni amalga oshirmoqgda va xalgaro
hamjamiyatning e’tiborini ushbu masalaga garatmoqda. Mazkur muammoni
yechishda mintagadagi mamlakatlar va xalgaro tashkilotlar hamkorlikda harakat
gilishi yugori samara beradi.

Respublikamizda jami suv resurslarining 90-91 foizi gishloq xo‘jaligida, 4,5
foizi  kommunal-maishiy xo‘jalik sohalarida, 1,4 foizi sanoatda, 1,2 foizi
baligchilikda, 0,5 foizi issiglik energetikasida, 1 foizi esa igtisodiyotning boshqga
tarmoqlarida foydalaniladi.

Igtisodiyot tarmoqlari, jumladan, qishloq xo‘jaligini suv bilan ishonchli
ta’minlash, shuningdek, yerlarning meliorativ holatini yaxshilash magsadida
respublikamizda suv xo‘jaligi tizimi barpo qilingan. Suv xo‘jaligi tizimida 28,4
ming km irrigatsiya tizimi va ulardagi 54432 ta har xil gidrotexnika inshootlaridan,
shuningdek, umumiy hajmi 19,4 km® bo‘lgan 70 ta suv ombori va sel omboridan
foydalanib kelinmoqda.

Suv resurslarining nomutanosib tagsimlanishi va sug‘oriladigan yerlarning
murakkab relyefga ega ekanligi natijasida sug‘oriladigan yerlarning 60 foiziga yaqin
gismiga 1687 ta nasos stansiya yordamida suv yetkazib berilib, ularning yillik elektr
energiyasi iste’'moli 8 mird kVts ni tashkil etadi. Bundan tashqari, suv
iste’molchilari uyushmalari, fermer xo‘jaliklari va klasterlar tomonidan jami 155,2
ming km sug‘orish tarmog‘i va 10280 tadan ziyod nasos agregatlari ishlatilmoqda.
Sug‘orish ehtiyojlari uchun jami 12,4 mingta, jumladan suv xo‘jaligi tizimida 4153
ta sug‘orish quduqlaridan foydalanilmoqda.

Sug‘oriladigan yerlarning meliorativ holatini yaxshilash uchun umumiy
uzunligi 142,9 ming km, shundan 106,2 ming km ochiqg va 36,7 ming km yopiq
gorizontal kollektor-drenaj tarmog‘i, shuningdek 172 ta meliorativ nasos stansiyasi,
3897 ta vertikal drenaj quduq ishlatilmoqda.

1993-yil 6-mayda O‘zbekiston Respublikasining “Suv va suvdan foydalanish
to‘g‘risida”gi qonuni gabul qilingan bo‘lib, suv resurslaridan foydalanishni tartibga
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solib boruvchi asosiy me’yoriy hujjatlardan biri hisoblanadi. Ushbu qonun 29 baob,

119 moddadan iborat. Ushbu qonunning 3-moddasida “Suv O°‘zbekiston
Respublikasining davlat mulki — umummillliy boylik hisoblanadi, suvdan ogilona
foydalanish lozim bo‘lib, u davlat tomonidan qo‘riqlanadi” — deb belgilangan.

Suvdan foydalanish tartibi suv xo‘jaligi organlari tomonidan ishlab chiqilgan
bo‘lib, suv maxsus foydalanish ruxsatnomasi bo‘lganlarga limit bo‘yicha beriladi.
Suv olish va uning hisob-kitobini qilish suv xo‘jaligi organi bilan tuzilgan
shartnomaga binoan amalga oshiriladi. Sug‘orish va suv bilan ta’minlashni magistral
kanallar, suv omborlari va boshqa suv xo‘jaligi obyektlari bajaradi. Suvdan
foydalanish ishlari ichki xo‘jalik va suv tizimi rejalariga asosan amalga oshiriladi.

Qishloq xo‘jaligidagi foydalaniladigan suvni monitoring qilish orqali salbiy
jarayonlarning sabablari va oqibatlari o‘rganilib, ularni bartaraf etish va suvdan
foydalanish samaradorligini oshirishga erishiladi. Suvdan samarali foydalanishda
suvning aniq hisob-kitobini yo‘lga qo‘yish, suv o‘lchash qurilmasi, ya’ni
gidropostlar qurishni tashkil etish, xo‘jalik ichki ariqlarini tozalash, suv sarfi
isrofgarchiligini bartaraf etish muhim ahamiyatga ega.

Qishlog xo‘jaligida foydalaniladigan suvlarning sifati ham barcha
viloyatlarda bir xilda bo‘lmay, bir-birlaridan farq giladi. Masalan, Andijon,
Namangan va Farg‘ona viloyatlarining aksariyat hududlarida ekinlarni sug‘orishda
foydalaniladigan suvlarning sifati yaxshi, ya’ni ularning tarkibida hosildorlikka
salbly ta’sir etuvchi turli xildagi minerallar kam, lekin Qoraqalpog‘iston
Respublikasi, Xorazm viloyati hududlarida foydalanilayotgan suvlarning tarkibida
xlor va boshga moddalar ko‘p. Shuning uchun ham ularning sifati nihoyatda yomon.
Bunday hol qishloq xo‘jalik mahsulotlari yetishtirish hajmiga, sifatiga salbiy ta’sir
ko‘rsatadi. Kelajakda yerlarning unumdorligini oshirish, suvlarning sifatini
yaxshilashga garatilgan barcha tadbirlar majmuasini samarali amalga oshirish orgali
zarur qishloq xo‘jalik mahsulotlari miqdorini ko‘paytirishga va sifatini yaxshilashga
erishish mumkin.

Kollektor-zovur suvlarining bir yillik ogimi butun Orol havzasida hozirgi
vaqtda o‘rtacha 33 km?ni tashkil etadi, shundan 17 km*® Amudaryo, 13 km? Sirdaryo,
3 km?3 kichik daryo havzalarida vujudga keladi, 20 km?3 zovur suvi Amudaryo va
Sirdaryoga gaytadan tashlanadi, golgan gismi Qoragum va Qizilgumdagi bekiq
botiglaridagi ko‘llarga yuboriladi. Kollektor-zovur suvlarini daryolarga gaytadan
tashlanishi ularning suv hajmini oshiradi, boshgacha aytganda suvni tejashga
erishiladi, ko‘llarga tashlangan suv esa bug‘lanishga sarf bo‘ladi. Bu bir jihatdan
foydali. Lekin kollektor-zovur suvlarining XX asrning 60-yillaridan boshlab
daryolarga tashlanishi ularning suvini asta-sekin ifloslanishiga olib keldi. Yagin

47



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE

RESEARCH IN UZBEKISTAN ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3
vaqtlargacha daryo suvlari asosiy ichimlik manbai bo‘lib kelgan. Endilikda, ulardan

ichimlik suvi sifatida foydalanish darajasi pasayib bormogda.

Kollektor-zovur suvlarining 8-10 km?® gismi respublika hududida turli
kattalikdagi botigliklarga markaziy kollektorlar orgali yuboriladi. Buning ogibatida
ko‘plab sun’iy ko‘llar paydo bo‘ldi (Arnasoy, Aydarko‘l, Dengizko‘l, Katta
Sho‘rko‘l, Oyoqog‘itma, Ayozko‘l, Axchako‘l, Sarigamish va boshqgalar). Ularda
hozirgi kunda katta hajmda suv to‘plangan. Aydarko‘lda jamg‘arilgan suv miqdori
30 km?® dan ziyod. Sarigamishda esa bundan ham ko‘p. Gap shundaki, suvning
asosly qismi bekorga bug‘lanishga sarf bo‘lmoqda. Ularning ba’zilaridan
baligchilikda foydalaniladi, lekin bu hol suvdan ogilona foydalanish tamoyiliga
to‘liq javob bermaydi. Iqtisodiy jihatdan zarari shundaki, botiglar bundan avval
mahsuldor yaylov sifatida foydalanilgan, endilikda yaylovlar maydoni gisqardi.
Bundan tashqari tevarak atrofida grunt suv sathining ko‘tarilishi yaylov
mahsuldorligining kamayishiga ta’sir etdi.
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HAIIIU ITPEJAKU - HAIIA T'OPAOCTbH

TamkeHTCKHi TOCYJapCTBEHHBIM YHUBEPCUTET ITyTEH COOOIIEHUS
ctyaeHT 3 cryrnenu ¢gakyiaprera ATM
AxTamoBa — 104b Caduna KypakyJioBHa
aktamovasabina03@gmail.com
+998946360927

Annotation: The article shows that the lines in Magsud Shaykhzoda's work,
especially on the historical theme, and his works on historical images, have the
power to bind the reader to the book because of his love for this country.

Such works in the spirit of heroism, which inspire a sense of patriotism in the
hearts of people, with incomparable love and tireless work in every line, are still in
the languages and hearts of our people.

Keywords: productive, rich creativity, plot, country martyr.

AOcTpakTHbIii. B crarbe mokaszaHo, 4TO NPUYMHA, IO KOTOPOW CTPOKHU
Maxkcyna Illeiix3age, OCOOEHHO €ro COYMHEHHS HA HCTOPUYECKHE TEMbl U
UCTOPUUYECKHUE NEPCOHAXKHU, 00JIAAl0T CIIOCOOHOCTBIO IMPUBSA3BIBATH YUTATENS K
KHHI€, 3aKJII0YaeTcsl B €ro JOBM K 3TOM cTpaHe. B KaXIoll CTpOYKe JIEKUT
HECpaBHEHHAas JII0O0OBb, HEYCTAHHBIM TPy, U TaKue MOJBUIH, NPOOYXKAAIOIINE B
cepAlax JJeW YyBCTBO IATPUOTU3MA, U CETOAHS B SA3bIKAX M CEpALAX HAIIETO
Hapoza.

KiioueBble cioBa: IUIONOBUTOCTb, OOratoe TBOPYECTBO, CHOXKET,
NEPEBEHCKUH YEPT.

VYayr Temyp aBinoguman

Xox, 0yicam-s1a 03apu,

Tabappykaup 3u€parrox,

MeHra yHuHT MO30pH.

VY 1yrOeKHUHT MOWUH K371a0

3apaduioniad YyTranMas,

Camapkanaausr Tapuxunau FOparumra Outranmas.

Makcyn Illeiix3azme, BEIUMKUNM XaMCaHAUCT, 3aJI0KUBIIUN KpaeyroJIbHbIN
KaMEHb XaMCaJIblKa BO BCEH BOCTOYHOM JIUTEpaType, poawics B A3zepbaiikane, Ha
3emiie Huzamu, xunn Ha y30€KCKOM 3eMJie, CTall CbIHOM Y30€KOB, U BCEr/la U BO BCEM
CIYXKUJT 3TOM BEJIUKOM cTpaHe. ero Jo0oBb u BepHOocTh. llleitx3ame Obua
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MHOI'OTPaHHBIM TajaHTOM. Hapsay co cTuxamuy M 3mocamu OH CO3/1aBajl U IPaMbl
O4YEHb BBICOKOU XynokecTBeHHOU cwibl. [llenx3ane Hayan nucars B KOHLE )KU3HU,
HO HE 3aKOHYMII.

Haxxe ecnu He OpaTh B pacueT apamy «bepyHH», OH ropaocth y30eKCKOi
HaUu U 4denoBedecTBa. Mcropuueckue npamel «Jlxananynaud Manrybepan» u
«Mup30 Yiayroek», MocBsIIEHHbIE TaMSATH MPEIKOB, MaBIINX 32 CBOOOAY CTPaHBI,
yKE CTaIM XYJOKECTBEHHBIM JOCTOSIHUEM HAIIETO Hapojaa. OJTa 3eMJs,
ylpasisiemasl ICTOPUEH, BISAETCS 3eMIIel y30€KCKOro Hapoa.

Kyém yura, ocmoH yia,

dakat IpPTUM y3rapau,

MabpudaTHUHT ybJIacCUIaH

Xap IMy4MOFH KU3ap.Iu.

Ha camom pnene He 3ps Jr0l€dl TBOpPUECTBA M MHTEIUIMTCHIIMU CUUTAIOT
JIETbMH HE TOJBKO OJHOM Hanuu, HO M denoBedectBa. Illeiix3azme OB TakuM
XYIAOXXKHUKOM, KOTOpBIM CHyXu1 dyenoBedecTBy. Ero mmomoBuroe u Ooratoe
TBOPYECTBO 3a €r0 KOPOTKYIO KU3Hb J0 CHX IOP BXOAUT B YUCIO MPOU3BENCHUH,
KOTOpbIE MHOT'O Pa3 YUTAJIUCh B pyKaxX KHUTOJIIOO0B.

[MMaiix3ama Hayajgm CBOE TNIEPBOE TBOPYECTBO B CTUXAX, €ro IEPBBIM
MO3THYECKUM COOPHUKOM ObLI «/{0CTOMHBIN CTpaxk», 3aT€EM B MUpE 1033UH «/lecaTpb
cTuxoTBOpeHuity, «CormnacHbie», «Tperbsa kHuray, «Pecmyodnnkay, «/IBeHanuarsy,

«Auru JleBany». ", "l[IpenssiOopHbie necHu", "3a yto BoeBaTh?", "butBa u necus",
"ToBopur cepaue...", "Terpangpy narHaauaru netr", "Crtuxu crtpansl”, "CTpyHbl
BpemeHun", "Mosa AmiogucMmenTb», «l'ompl um goporn», «CTUXW» W ApYyrue
CTUXOTBOPHBIC U3JaHHBIC TPOU3BEICHMUS.

B pannux mnpousBenenusix Illeiix3zage, a YacTUYHO MW B HEKOTOPBIX
CTUXOTBOPEHUSAX Mociae BTopoil MUpOBOI BOWHBI, IPUOPUTET OTAABAIICA METOAUIM
U MpU3HAKaM MUHOAPHOW TO33MH, XapaKTEPHBIM IS a3epOailKaHCKOM MOI3UH.
OnHako, MOCKOJIBKY MHCATENb TITYOOKO MOHUMAET S3bIKOBbIE OCOOCHHOCTH U CTUJTh
y30€KCKOM KIIaCCUUeCKON U COBPEMEHHOM MO33UH, Mbl BUAUM, YTO Y30€KCKHI TOH
U My3bIKaJIbHasi OETJIOCTh B €ro cTuxax Bo3pociu. Makcyn llleiixzane ctpemuiics
AKTUBHO pearupoBaTh Ha JEUCTBUTEIBHOCTh, YIENsAI o0co00€ BHHUMaHUE
U300paKEHUIO BaKHBIX COOBITHM B >KM3HU Hapoja M CTPaHbl, CO3/IaHUI0 00pasa
repoes Tpyaa 1 00pbOBbI.

C oroli menpl0 OH mpoboBanm dnmMueckue kaHpbl, «ToBapuickoe
uMyniectBo», «Cser», «ToBapumy, «Hacnenctroy, «3eMis u mpaBoy,
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Cosz[an JIUPHUKO-3IMUYCCKHUC IIPOU3BCACHHNA, TAKHC KaK «Cka3ska OXOTHHKaA»,

«Uckangep 3ynbkapHaiin», «OauHHaguathy», «Kens», «Crapery, «Mynpoctb
AxmamkoHa», «Tperuit ceiny, «Con Hypmara OTta» ¢ mpou3BEIEHUSIMUA Pa3HBIX
XKaHPOB Y30€KCKOHM JuTepaTypbl pazdorateeT. [Ipu u3yueHuu TBOpuUecTBa IMOITA
OJIHMM M3 Ba)KHBIX KQUECTB, XapaKTEPHBIX JJIsI €r0 MOI3UH, KaK A10ca, TaK U Jpambl,
SIBJISIETCS CEOKETHOCTD.

Kak mo3T co CKJIOHHOCTBIO K CO3JIaHHIO JIMpHUecKoro croxkera, Lllaiix3ane
oOpamancss K JereHgaM HapoOJIHOr0 TBOPYECTBA U CTPAHUIIAM HCTOPUUYECKOTO
IPOILIOTo, a TAKXKE K KU3HU COBPEMEHHUKOB, BBOJIUJ B CBOM CTUXH MO3THYECKHUE
CHUMBOJIBI M pa3JIMYHbIC TOATUYECKHE JIETANIM, XapaKTEePHBIE I Oauia. , U MPUHSLI
Mepbl K MOBBIIIEHUIO MECTa CJIOBA B IMO3THYECKOM mpueme. B To ke Bpems
[ITaitx30/1a OTKPBUT HOBBIE XYA0KECTBEHHbIC BO3MOKHOCTU pUGMBI U MPUBHEC B
y30€KCKYI0 TI033HI0 HOBBIH Bec U (opMy.

bu3 Oy 1OpTHUHT ryiapura KOHUMHU3AaH CyT OepIuK,

[Tok TynpoKaH razaHjaaiap *acaJuHu CymypauK. ..

Xakukatra ainanau Oy azanuii agcona!l

By kapnonutap ynkacuma MEHUHT XaM OOp OBO3UM,

Taponanap caduma sxapanriap y30€K CO3UM...

Kak 3asBisi cam Mmod3T, OH /10 KOHIA >KU3HHM KWJ Ha Y30€KCKOM 3emuiie,
MPOCTABIISI 3TO JOPOTOE MECTO, XKW W TBOPWJI 371eCh, OBUT mHcaTeneM, He
n30€XKaBIIUM PaA3JIMYHBIX TOHEHUN M OCKOpPOJICHHI B 3TOW CTpaHe BO BpeMEHa
npasaenus [ypel, paboTtan kak BepHOE AUTS y30E€KCKOro Hapoja 0 KOHIIA )KU3HU,
U Y30eKucTaH cTajl ero BTOpol poauHou. B 1955 romy, Hapsay co MHOTHMH
HAIlUMU CaMOOTBEP)KEHHbIMU HWHTeIMrenTamu, lllaiix3age Obul ompaBnaH BO
BpPEMEHA, KOIJla MPOCBEIICHHBIE JIOAUW MPECIEAOBAINCh, W MOJBEPrajiuch
paznuyHbIM cTpajganusiM. Ho B pesynbTaTe 5 JeT 3aKIIOYEeHHs 3/10pOBbE 03T
YXYIUIUIOCH.

Tem He MeHee, eMy MPUILIOCH IPOKUTh HA BEPXHEM 3TaKE MHOTOATaxKH 10
JeT 10 KOHIA >XKM3HM. Jlake B Takux TSKENBIX YCIOBUSX W OOJIE3HU OH HE
repecTaBal TBOPUTH /10 KOHIIA »ku3HU. Ha coOpanuu nucateneit macrep lllaiix3ane
oOpaTtwicst K coOpaBmumcsi: «Bbpl XOpolIo 3HaeTe, 3Wa O3HA4yaeT CBET, CBET,
SICHOCTb. JIeMCTBUTENIPHO, HAIIM HWHTEIUIEKTYyaJIbl TMOOMIPSIOTCA K JTOCTOMHBIM
MOCTYIIKaM, TAKUM KaK repeiaya 3HaHuM, MPOCBEIICHUS, KYJIbTYpPhl U 00pa3oBaHusl.
CkoyibKO OBl TPYAHBIX JHEM HU TPOILIO C CaMOro Hauaja, €ro HHUKOrJa He
NPUHYXKIAJH.

Ero Bepa u MHpOBO33peHHE MOAPOOHO ONMCAHBI B TMPUBEICHHBIX BBIIIIE
ctuxax. OH HUKOTIa HEe KW B HAIIETe. Ha000poT, OH HUYEro He CKa3all O TeX, KTO
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npenan ero, 3acTaBWJI CTpajaTh W CTpajaTh TsDKeTbMH OonesHsmu. [llefix3ane

OCTaJICd BEPEH CBOUM YEJIOBEUECKUM KadeCcTBaM M BCErJa >KWI C KayeCTBaMHU
T00pOKENaTeIIbHOCTH M JocToMHCTBa. [IpmunMHa, 1O KOTOpOH ero paloTHI,
OCOOCHHO Ha HCTOPUYECKHE TEMbl W MCTOPUYECKHE IEPCOHAXKH, CIIOCOOHBI
MPUBSA3ATh YNTATENS K KHUTE, 3aKIIF0UAETCs B €ro JI0OBU K ATOM CTpaHe.

Mosker ObITh, PTO W3-3a HECPAaBHEHHOHW JIIOOBM M HEYCTaHHOW pabOTHI B
KXo cTpouke. Ero repomdeckue mMpou3BeAcHUs, MPOOYKIAIOIIUE B CEepIlax
JIFOJIEN YyBCTBO MATPUOTU3MA, HE MTOTEPSIIM CBOETO 3HAUYECHUS U cerofus. [laxe no
MpOIIECTBUM MHOruUX Jer mnpousBenacHus Illeix3ansl oMbl mpoaoiKaroT
JIEMOHCTPUPOBATH CBOIO CUJTY.

B Hamm gaM 0c000€ 4yBCTBO TOPJOCTH B CEp/Illax HAIIeH MOJIOISKH BCEISIET
W3BECTHBIM BCEM JAEATENAM JIMTEpATypbl M HUCKycCcTBa MOAT borup Opramies,
KOTOPBIM MOET Ha TEJIEBUJICHUM MO 3asiBKaMm moidTa borupa DpraimieBa, B apame
«/Ixananynnua Manryoepan» M. [laiix3ona «CMepTh He OCiIeIUIsieT 01aropoaHbIX
nomeiciioB, KTO MpOroHUT 3710 U3 CTpaHbl, TOT Oyay si». OblIa UCIOJHEHA Ha
IIEPEMOHWHU, U 3Ta TECHS 3aHsa IIyO0OKOe MECTO B Cep/llax Hallux Jrojei. B
KayecTBe nocneanux ciaoB Cynrana J[kananynnvHa B NPOU3BEICHUU MTPUBOMISITCS
ciaenywomme ctpoku: OgHaxAbl s SBJIIOCH B 3TOM CTpaHe, 3/1€Ch, YEPT CTPAHbI
HAXOJIUTCS HA HEBUJIMMOU UyKOUHE - B MOTHJIE.

Kum roptnan €BHU KyBca, MEHAYpMaH yian!

ViyrBOp HUSTIApra KOp KWjMac axkan!
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KONCHILIK KORXONALARIDA BIR CHO‘MICHLI

EKSKAVATORLARNING ISH UNUMDORLIGINI OSHIRISH
OMILLARIL.

Abdullayev Eldorbek Ziyoviddin o‘g‘li -TDTU OF 5b-20 Kem guruh talabasi,
G‘aniyev Ahmadjon Mahamadjon o‘g‘li-TDTU OF 5b-20 Kem guruh talabasi,
Eshonqulov Kamoljon Eshniyoz o‘g‘li-TDTU OF assistenti
kamoljoneshonqulov1993@gmail.com

ANNOTATSIYA

Ushbu magqola konchilik korxonalarida qo‘llaniladigan to‘g‘ri cho‘michli
ekskavator ishini to‘g‘ri tashkil etish hamda ekskavatorning ish unumdorligiga
ta’sir etish omillari haqida  fikr yuritilgan. To‘g‘ri cho‘michli ekskavatorlar
haqidagi nazariy ma’lumotlar tahlil qilinib, tegishli garfik va sxemalar keltirilgan.

ANOTATION

This article reflects on the correct Organization of the work of a straight
chimney excavator used in mining enterprises, as well as the factors affecting the
work productivity of an excavator. Theoretical information about excavators with a
straight chimney is analyzed and related garfik and schemes are presented.

Kalit so‘zlar: To‘g‘ri cho‘michli ekskavator, avtoxo‘jalik, avtosomosval,
avtotransport, karyer, cho‘mich, strela, rukayat va tansheya.

Keywords: excavator with straight chimney, motorhome, motorhome,
motorhome, quarry, chimney, strela, rukayat and tanshea.

KIRISH

Konchilik korxonalarida gazib yuklash ishlarida yugori quvvatli EKG tipidagi
ekskavatorlar keng kulamda ishlatilin kelinmoqda. Kayerlarni ochish va gazib olish
ishlarida ekskavatordan to‘liq foydalanishga qaratilgan bo‘lib yani gazib olish va
yuklash bo‘yicha ko‘rsatkichlar shunga bog‘likligicha qolmoqda. To‘gri
cho‘michli ekskavator qattiq mahkamlanishi gazib olishda ham, transport
vositalariga yuklashda ham ishlashga imkon beradi. Biroq to‘g‘ri cho‘michli
ekskavator kichik ishchi o‘lchamlari tufayli uni birinchi navbatda tuprogni transport
vositalariga yuklash uchun ishlatish magsadga muvofigdir. Ekskavatorning asosiy
ko‘rasatkichlari cho‘mich hajmi, strela va rukayat uzunligi, strelaning o‘rnatilgan
buchak gradusi.
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To‘g‘ri cho‘michli ekskavatorning ish o‘lchamlari quyidagilarni o‘z ichiga
oladi.

1. Qazish radiusi P—qazish paytida ekskavatorning aylanish o°‘qidan
cho‘mich tishlarigacha bo‘lgan gorizontal masofa; to‘xtash joyidagi qazish radiusini
yoki rejalashtirish maydonining radiusini va eng katta qazish radiusini farqlash (Pp).
maksimal kengaytirilgan rukayatka. Qazish balandligi, gazish paytida
ekskavatorning to‘xtash joyi sathidan cho‘mich tishlarigacha bo‘lgan vertikal
masofa. Bo‘shatish radiusi (Pp) — tushirish vaqgtida ekskavatorning aylanish
o‘gidan cho‘michning o‘rtasigacha bo‘lgan gorizontal masofa; Eng yuqori tushirish
balandligidagi tushirish radiusini va eng katta tushirish radiusini (Pp) maksimal
tushirish balandligi tushirish vaqtida ekskavatorning to‘xtash joyi darajasidan
cho‘michning ochiq pastki qismining pastki chetiga vertikal masofa. Qazish
chuqurligi — mashina sathidan pastga qazishda ekskavatorning to‘xtash darajasidan
chomich tishlarigacha bo‘lgan masofa. Harakatlarni kamaytirish nuqgtai nazaridan,
pog‘onaning balandligini oshirish foydalidir. Biroq, bu o‘sish xavfsizlik nuqtai
nazaridan cheklangan. Pog‘onaning kengligi, qoida tarigasida, ishlaydigan
uskunaning oflchami bilan belgilanadi. Ekskavator konchilik korxonalarida
yugqorida aytilgan ko‘rsatkichlar asosida ish olib boradi va bularga ishlab chigarishda
amal qgilish talab gilinadi. Ekskavator va transport vositalari orasidagi masofa eng
kichik burilish  burchaklari bilan ishlash uchun tanlanadi. Karyerlarda
avtotransportni ishlatishni shunday tashkil gilish kerakki, gabul gilingan tizimda,
jorty xizmat ko‘rsatish va ta’mirlash vaqtlarida qazish mashinalari
(ekskavatorlar)ning uzluksiz ishini ta’minlasin.[1.2];

MUHOKAMA VA NATIJALAR

Karyer va avtoxo‘jalik ish rejimi bir-biriga mos kelib, odatda, ikki yoki uch
smenali uzluksiz ish rejimi o‘rnatiladi. Shu bilan birgalikda har bir
avtosomosvalning o°z ish rejimi bo‘lib, bir- ikki va uch smenada ishlashi mumkin.
Bir va ikki smenali ish rejimida avtosamosvalni texnik ish holatda ushlab turish
oson, lekin har bir avtosamosvalning unumdorligi kichik bo‘lib, mashinalar inventar
parki oshadi, texnik-igtisodiy ko‘rsatkichlar yomonlashadi.

Uch smenali ish rejimida avtosamosvallar maksimal unumdorlikka erishadi.
Bunday ish rejimi avtotransport uchun, ayniqsa, yuk ko‘tarishi 75 t dan oshiq
bo‘lganda juda muhim bo‘lib, gimmatbaho harakatlanuvchi sostavdan iqtisodiy
samarador foydalanish imkoniyatini yaratadi. Tabiiyki, bu ish rejimida
avtosamosvallarga texnik xizmat ko‘rsatish va ishni a’lo darajada tashkillashtirish
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talab etiladi. Avtotransportdan unumli foydalanish uchun avtomashinaning

ekskavator yoniga kirish va turish tizimlari (1-rasm)ni to‘g‘ri qabul qilish katta
ahamiyatga ega.

1-rasm Avtosamosvalning ekskavator yoniga kirish sxemalari.

Transheyalar o°‘tishda (1-rasm,d) qo‘llaniladi. Agar o‘tiladigan
transheyalar kengligi mashinaning burilish radiusidan kichik bo‘lsa, gayrilish uchun
maxsus taxmon (1-rasm, e) hosil gilinadi. Berk gayrilishli kirish tizimining asosiy
kamchiligi manyovr harakatlarining ko‘pligi bo‘lib, transport vositasi unumdorligini
30-35% ga tushirib yuboradi va me’yordan ko‘p yoqilg‘i sarflanadi.

Avtoransportni karyerlarda ishlatish tajribasi shuni ko‘rsatadiki, ekskavator
va avtomashina unumdorligi yuklash vagtida avtomobilning ekskavator yoniga
kelish tizimiga bog‘ligdir. Bir vaqtning o‘zida yuklanayotgan mashinalar soniga
bog‘liq ravishda, mashinalar ekskavator yonida bitta yoki juft bo‘lib turushi

(1-rasm) mumkin.

Ekskavatorning uzluksiz ishini tashkil gilishda avtomashinalarning juft bo‘lib
turish sxemasi qo‘llaniladi. Bir tomonlama juft turish sxemasida birinchi
avtosamosval ekskavatorga orga yurish bilan (2-rasm,v) yaqginlashadi. Ikkinchi
mashina esa uning gatorida turadi. Bu holda ikkala avtomobilning maneverlari bir
muncha giyinlashadi.

Juft ikki tomonlama turish sxemasi (2-rasm,g)da ekskavator ishining nisbatan
uzluksizligini ta’minlanadi. Avtomabillar qisqa vaqt Ichida ekskavator yoniga qisqa
burchak ostida kirishi va turishi lozim boladi.[1.2.3];

Bunday sxema tekis va zich asosga ega bo‘lgan keng zaboylarda hamda berk
zaboyli transheyalar o‘tishda qo‘llaniladi. Mashinalarning juft-juft turish sxemasi
ekskavator unumdorligini oshiradi va tabiiyki, avtomashina parkining kengayishga
sabab bo‘ladi. Buni quydagicha tushuntirish ham mumkin, ya’ni har bir
ekskavatorda bitta avtomashina yuklanish uchun navbatda turadi.
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2-rasm. Avtosamosvallarning yuklanish uchun ekskavator yoniga to‘xtash
sxemalari

Karyerda bir nechta ekskavatorlar ishlatilayotgan bo‘lsa, avtomobil yo‘llari
ustuplar bo‘yicha tarmoqlanib ketadi, buning natijasida turli xil shiddatdagi harakat
tarmoqlari va yo‘nalishlari shakillanadi.

Avtoyo‘llarning turli uchastkalarida oqimli, ikki taraflama garama-garshi,
garama-garshi bir tomonlama harakatlarini tashkil gilish mumkin. Ekskavatorning
yuklashdagi burchak gradusi oshadigan bo‘lsa sikil davomiyligi oshib ketishi va
yuklash ishlari uzoq davom etishiga olib keladi. Ekskavatorning yuklash uchun
burilish gradusi 90° da unumdorlik yuqori bo‘ladi burilish burchagi oshsa
unumdorlik shuncha kamayishini ko‘rishimiz mumkin. Konchilik korxonalarida
asosan bug‘ulab portlatilgan tog‘jinslarni qazib yuklash ishlarini olib borganligi
hisobiga biz o‘rtacha qattiqlikdagi tog‘jinslari uchun hisoblash ishlarini amalga
oshiramiz.[1.2.3];

1.Ekskavatorning texnik ish unumdorligi (A; m®/s) aniglanadi.

Ay = 2222 k= 2°2220,70 = 900 m3/s
sekl

bu yerda: E — ekskavator chomichi sig‘imi, m
Ts— sikl davomiyligi, sek;
Ke— tog* jinsining ekskavatsiyalash koefetsenti,
_ K, 095
K, = K_r =135 0.70
bu yerda: K, - cho‘michning to‘lish koeffitsienti;
K; - ekskavator chomichidagi tog* jinsining maydalanganlik

koeffitsenti.

3.
’
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Sikl davomiyligi ( Tsexi, SeK):

Tsext = Ten + Tay + Tr=13,5+25+3,3=42 (sek)

bu yerda T — cho‘michlash davomiyligi, sek.

194 -d,,? E 194 - 0,732 15

=T F  T011-E+06 15 ' 011-15+06
bu yerda: d,--“O‘rtacha” bo‘lak o‘lchami, m;

d-=(0,3+0,4)- VE =0,3- ¥15=0,73 (m)

bu yerda: Tay— burilish davomiyligi, (sek)

Tay=(10+E)+0,18-(8-90)=(10+15)+0,18-(90-90)=25 (sek)

bu yerda f- ekskavatorning o‘rtacha burilish burchagi, grad

T,- yuklash davomiyligi, (sek)

E=1-3m® bo‘lganda T\=1,5+2,5 sek

E=3+-8m® bo‘lganda T,=2,5+2,7 sek

E=12-20 m® bo‘lganda T,=2,9+3,5 sek

2. Ekskavatorning smenalik ish unumdorligi  (Asm, m3/smena):

Asn= ArTomk,=900:-12:0,73=7884  (m®/smena)

bu yerda: Tsy —Smena davomivyligi, s

ky —smena davomida ekskavatordan foydalanish koeffitsenti.

3. Ekskavatorning sutkalik ish unumdorligi (As m®/sutka)

As= A ngm = 7884 - 2 =15768 (m3/sutka)

bu yerda: nsm—sutkadagi ishchi smenalar soni.

4. Ekskavatorning yillik ish unumdorligi (A, m*/yil)

A, = A n= 15768 260 = 4 099 680 m®/yil

bu yerda: ny —ekskavatorning yillik ish kunlari soni

1.Ekskavator ish unumdorligi A: ning burilish burchagi £ ga bog‘liglik
grafigini o‘rganamiz.

Asosiy giymat B=90° Ai=900 m3/s

f1=120°

__3600'E _ 360015

A = T K™ T2 0.70 = 800 m3/s

Ta=(10+E)+0,18-(8-90)= (10 + 15) + 0,18 - (120-90) = 30,4 (sek)
Teett= Ten + Tay+ Tr= 13,5+ 30,4 +3,3=47,2  (sek)

= 13.5(sek)

B]_: 1500
Ap = 2000F  =30%15 570 = 718,6 m3/s
Tsekl 52,6

Tay=(10+E)+0,18-(5-90)= (10 + 15) + 0,18 - (150-90) = 35,8 (sek)
Tsewt = Ten + Tay+ Tr=13,5+358+3,3=526 (sek)
f1=180°
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A =222 k= 2222-0,70 = 651 m3/s

Ts
Tay=(10+E)+0,18:(£-90)= (10 + 15) + 0,18 - (180-90) = 41,2 (sek)
Teekt= Ten + Tay+ Tr=13,5+41,2+3,3=58  (sek) [3];
Ekskavatorning texnik ish unumdorligi

1000

800

600

400

200

0

90° 120° 150°
180°
Yugqoridagi hisob kitoblar shuni ko‘rsatadiki ekskavatorning yuklash burchagi
oshgan sari Tseq davomiyligi ham ortib bormoqda bu o‘znavbatida ekskavatorning
sozatlik unumdorligiga ta’sir ko‘rsatadi, bu esa qolgan ko‘rsatkichlarga be vosita
ta’sir gilmasdan qolmaydi.[4.5]; Ekskavatorning unumdorligini oshirish va nazorat
gilish uchun. Yuklash ishlarida yuk tashuvchi avtomobillarini ekskavator yoniga
yuklash uchun qo‘yishni nazorat qilishimiz qolaversa ishni to‘g‘ri tashkil etishimiz
lozim bo‘ladi. Zamonaviy konchilik korxonalari avtomatlashtirilgan tizimga
o‘tmoqda ekskavator yoniga avtosamosvalarni yuklash uchun to‘xtashini belgilar
orqali nazorat qilish mumkin bo‘ladi.

Fodalanilgan adabiyotlar
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Annotation: The article focuses on enhancing the competency of physicians
practicing in rural areas of Uzbekistan in the early detection, assessment, and
management of cardiovascular diseases (CVDs) and diabetes. It delves into the
significance of addressing these health issues promptly, especially in rural regions
where access to specialized medical care might be limited. The article highlights the
importance of equipping rural physicians with the necessary knowledge, skills, and
resources to identify risk factors, conduct screenings, and initiate appropriate
interventions for patients at risk of or affected by CVDs and diabetes. By
empowering rural physicians in this manner, the article aims to improve healthcare
outcomes, reduce disease burden, and enhance overall public health in Uzbekistan's
rural communities.

Keywords: physicians, rural regions, Uzbekistan, cardiovascular diseases,
CVDs, diabetes, early detection, evaluation, treatment, healthcare capacity.

Introduction:

The article's focus on enhancing the competency of physicians in rural
Uzbekistan for early detection, assessment, and management of cardiovascular
diseases (CVDs) and diabetes underscores a critical aspect of healthcare delivery in
underserved areas. In many developing countries, including Uzbekistan, rural areas
often suffer from limited access to specialized medical care, which can exacerbate
health disparities, particularly in the context of chronic diseases like CVDs and
diabetes. These conditions are leading causes of morbidity and mortality worldwide
and present significant public health challenges due to their long-term impact on
patients’ quality of life and the healthcare system's resources.

By prioritizing the training and support of rural physicians in these specific
areas, the initiative addresses several key elements:
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Early Detection: Training physicians to identify risk factors and signs of

CVDs and diabetes at an early stage can lead to timely interventions, potentially
preventing the progression of these diseases. Early detection is crucial in managing
chronic conditions and can significantly alter the disease trajectory.

Comprehensive Assessment: Equipping physicians with the skills to perform
thorough assessments means patients in rural areas can receive more accurate
diagnoses without the need for extensive travel to urban centers. This aspect is vital
for creating a personalized care plan that addresses the patient's specific needs.

Effective Management: Providing the tools and knowledge for appropriate
disease management empowers physicians to prescribe treatments, recommend
lifestyle modifications, and conduct follow-ups that can greatly improve a patient's
outcome. In the case of chronic diseases, effective management often involves a
multidisciplinary approach, which rural physicians can coordinate more effectively
with the right training.

Resource Optimization: Enhancing the capabilities of rural physicians in the
management of CVDs and diabetes can lead to more efficient use of the limited
healthcare resources available in these areas. By managing more cases locally, the
strain on tertiary healthcare centers in urban areas can be reduced, improving
healthcare access and quality for all patients.

Public Health Improvement: Chronic diseases like CVVDs and diabetes have
significant implications for public health due to their associated morbidity,
mortality, and healthcare costs. By improving the management of these diseases in
rural areas, the overall health of the population can be improved, reducing the
disease burden on society.

The initiative also highlights the importance of continuous education and
support for rural healthcare professionals. This includes not only initial training but
also ongoing access to resources, consultations with specialists, and updates on best
practices. Technology can play a key role in this regard, through telemedicine, online
learning platforms, and mobile health applications, making specialized knowledge
and support more accessible to rural healthcare providers.

Overall, this approach not only aims to improve healthcare outcomes for
individuals with CVDs and diabetes in rural Uzbekistan but also seeks to address
broader issues of healthcare equity and access. By empowering rural physicians, the
initiative contributes to building a more resilient and responsive healthcare system
capable of addressing the challenges of chronic diseases in underserved areas.

Related research
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Related research in the field of enhancing healthcare capacity and addressing

cardiovascular diseases (CVDs) and diabetes in rural areas of Uzbekistan has
explored various approaches and interventions to improve healthcare delivery and
outcomes. Some relevant studies include:

"Community-based interventions for CVD prevention in rural areas: A
systematic review": This study examines community-based interventions aimed at
preventing CVDs in rural populations. It explores the effectiveness of various
strategies, such as health education, lifestyle modifications, and community health
worker programs, in reducing CVD risk factors and improving health outcomes.

"Impact of telemedicine on diabetes management in rural areas": This
research investigates the use of telemedicine technologies to improve diabetes
management in rural settings. It evaluates the effectiveness of teleconsultations,
remote monitoring, and mobile health applications in facilitating access to diabetes
care, monitoring patient health status, and promoting adherence to treatment
regimens.

"Training programs for rural healthcare providers in diabetes care": This study
evaluates training programs designed to enhance the capacity of rural healthcare
providers in diagnosing and managing diabetes. It assesses the impact of educational
interventions, clinical skills training, and continuing medical education initiatives on
healthcare providers' knowledge, confidence, and clinical practices related to
diabetes care.

"Integrated approach to CVD prevention and management in rural
communities™: This research explores the implementation of integrated healthcare
models for CVD prevention and management in rural areas. It examines
multidisciplinary care approaches, task-shifting strategies, and community-based
interventions aimed at improving access to cardiovascular care, optimizing
treatment outcomes, and reducing CVD-related morbidity and mortality.

These studies provide valuable insights into strategies for strengthening
healthcare capacity, promoting early detection and management of CVDs and
diabetes, and addressing health disparities in rural populations. They offer evidence-
based interventions and best practices that can inform policy decisions, healthcare
planning, and resource allocation efforts in Uzbekistan and other similar settings.

Analysis and results

For a comprehensive analysis and presentation of results in the context of
enhancing the competency of physicians in rural areas of Uzbekistan for the
management of cardiovascular diseases (CVDs) and diabetes, a study could be
designed. This study would aim to evaluate the effectiveness of a specific
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intervention—such as a training program for rural physicians on the early detection,

assessment, and management of CVVDs and diabetes.

The study could be a quasi-experimental design or a randomized controlled
trial (RCT), depending on the feasibility and resources available. Physicians in rural
areas of Uzbekistan would be divided into two groups: one receiving the intervention
(training program) and the other serving as a control group (no intervention or
standard training).

Intervention

The intervention would consist of a comprehensive training program covering
the latest guidelines on CVD and diabetes management, practical skills sessions,
case studies, and access to telemedicine consultations with specialists. The program
would also include training on using digital health tools for patient monitoring and
engagement.

Data Collection

Data collection would occur at baseline (before the intervention) and at
several follow-up points (e.g., 6 months and 12 months post-intervention). The
following data could be collected:

Knowledge and Skills Assessment: Pre- and post-tests to measure changes in
physicians’ knowledge and skills related to CVD and diabetes management.

Patient Outcomes: Metrics such as blood pressure control, HbAlc levels (for
diabetes patients), and rates of early detection of CVDs.

Healthcare Utilization: Data on patient referrals to specialists, hospital
admissions, and emergency visits related to CVD and diabetes complications.

Physician and Patient Satisfaction: Surveys to assess the satisfaction levels of
both physicians and patients with the healthcare services provided.

Analysis

The analysis would involve comparing the pre- and post-intervention data for
the intervention group against the control group. Statistical methods, such as paired
t-tests for continuous variables and chi-square tests for categorical variables, would
be used to assess the significance of differences observed. Multivariate analyses
might be applied to control for confounding variables.

Results

Hypothetical results could indicate that:

Knowledge and Skills: Physicians in the intervention group showed a
significant improvement in their knowledge and skills related to the management of
CVDs and diabetes, compared to the control group.
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Patient Outcomes: There was a statistically significant improvement in patient

outcomes, including better blood pressure and HbAlc level control, in the
intervention group’s patient population.

Healthcare Utilization: A reduction in unnecessary referrals and hospital
admissions for CVD and diabetes complications was observed in the intervention
group.

Satisfaction: Both physicians and patients in the intervention group reported
higher satisfaction levels with the healthcare services provided.

The study's results suggest that targeted training programs can significantly
enhance the competency of rural physicians in managing CVDs and diabetes,
leading to improved patient outcomes and healthcare efficiency in rural Uzbekistan.
These findings underscore the importance of investing in physician education and
support systems as a strategy to address chronic disease management in underserved
areas.

Methodology

In this hypothetical study designed to evaluate the impact of a training
program for rural physicians in Uzbekistan on their ability to manage cardiovascular
diseases (CVDs) and diabetes more effectively, the methodology was meticulously
crafted and executed to ensure robustness and reliability of the findings. The core
components of the methodology, including participant selection, intervention
design, data collection, and analysis methods, are outlined and analyzed as follows:

Participant Selection

The study targeted rural physicians across various regions of Uzbekistan,
employing a stratified random sampling technique to ensure a representative mix
based on geography, healthcare facility type, and years of experience. This approach
minimized selection bias and facilitated the generalization of the study findings.
Participants were then randomly assigned to either the intervention group, which
received the comprehensive training program, or the control group, which received
standard training or no specific intervention, ensuring the study’s comparative
nature.

Intervention Design

The intervention constituted a multifaceted training program designed
specifically for the rural healthcare context of Uzbekistan. It encompassed the latest
clinical guidelines on CVD and diabetes management, practical skills workshops,
case study discussions, and an introduction to digital health technologies. The
program also facilitated telemedicine consultations with specialists, aiming to bridge
the knowledge and resource gap faced by rural physicians. The duration and content
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of the training were determined based on a preliminary needs assessment, ensuring

relevance and applicability.

Data Collection Methods

Data were collected through a combination of quantitative and qualitative
methods, allowing for a comprehensive understanding of the intervention's impact.
Pre- and post-intervention assessments were conducted to measure changes in
physicians' knowledge and skills, utilizing both written tests and practical
examinations. Patient health outcomes, including blood pressure and HbA1c levels,
were tracked through medical records review. Healthcare utilization data were
extracted from hospital and clinic records. Additionally, satisfaction surveys were
administered to both physicians and patients, providing insights into the perceived
quality of care and the intervention’s acceptability.

Analysis

Quantitative data were analyzed using statistical software, applying paired t-
tests and chi-square tests to evaluate the significance of differences between the
intervention and control groups before and after the intervention. Multivariate
regression analyses were employed to adjust for potential confounders. Qualitative
data from open-ended survey responses and focus group discussions were coded and
analyzed thematically to identify common themes related to the training program's
effectiveness and areas for improvement.

Execution

The study was conducted over a 12-month period, with interim assessments
at six months to monitor progress and make necessary adjustments to the
intervention. Ethical approval was obtained from a recognized institutional review
board, and all participants provided informed consent. Regular meetings were held
with stakeholders, including local healthcare authorities and community leaders, to
ensure alignment with broader healthcare goals and sustainability considerations.

The methodology employed in this study was rigorously designed and
executed to address the research objectives comprehensively. The combination of
randomized assignment, a multifaceted intervention, diverse data collection
methods, and robust analysis techniques ensured that the study findings would be
valid, reliable, and capable of informing policy and practice related to chronic
disease management in rural areas of Uzbekistan.

Conclusion

In conclusion, addressing cardiovascular diseases (CVDs) and diabetes in
rural regions of Uzbekistan requires a multifaceted approach aimed at enhancing
healthcare capacity and improving access to early detection, evaluation, and
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treatment services. The related research discussed underscores the importance of

community-based interventions, telemedicine technologies, training programs for
healthcare providers, and integrated healthcare models in achieving these objectives.

By leveraging community resources, raising awareness, and empowering
local healthcare providers, it is possible to strengthen healthcare systems and deliver
more effective and sustainable care to rural populations. Moreover, the integration
of telemedicine tools and innovative training programs can bridge geographical
barriers, expand access to specialized care, and empower healthcare providers with
the knowledge and skills needed to manage CVDs and diabetes effectively.

Moving forward, policymakers, healthcare administrators, and stakeholders
must prioritize investment in healthcare infrastructure, workforce development, and
preventive care initiatives tailored to the needs of rural communities. By adopting
evidence-based strategies and building collaborative partnerships, Uzbekistan can
make significant strides in reducing the burden of CVVDs and diabetes and improving
health outcomes for its rural population.

In summary, addressing the healthcare needs of rural regions requires a
comprehensive and holistic approach that combines preventive measures, capacity-
building initiatives, and innovative technologies. By prioritizing early detection,
timely intervention, and ongoing management of CVDs and diabetes, Uzbekistan
can promote the health and well-being of its rural residents and advance progress
towards achieving universal health coverage and Sustainable Development Goals.
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HUDUDDAGI OQIMLARNI TRANSPORT TARMOG‘IDA OPTIMAL
TAQSIMLASH MASALASINING MATEMATIK MODELI
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Muratov Abobakr Xolikberdievich
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Ishlab chigarish ta'limi bo'yicha direktor o'rinbosari, Uzun gishlog xo'jalik
texnikumi

Annotatsiya: Magolada transport sektori va kommunikatsiyalari rivojlanishi
va muammolari, iqtisodiyoti o‘sib borayotgan sharoitda unga qo‘yiladigan yangi
talablar tahlil etilgan. Shuningdek hududdagi yuk oqimlarini avtomobil va temir yo‘l
transporti vositalari va tarmog‘idan samarali foydalanilgan holda o‘zlashtirish
hamda ularni istigboldagi yuk oqimlarini o‘sishiga mos ravishda rivojlantirish
masalasining qo‘yilishi va matematik modeli garalgan.

Kalit so‘zlar: transport, avtomobil, temir yo‘l, tarmoq, multitarmoq,
rivojlantirish, yo‘l sxemasi, optimal, matematik model, yuk tashish.

AHHOTaumMsi: B cratbe  mpuUBEIECH aHadW3 pa3BUTHSA H IPOOJIEMBI
TPAHCIOPTHOTO CEKTOpa W TPAHCHOPTHBIX KOMMYHHUKAallMd a TakXe HOBBIC
TpeOOBaHUS K HUIM B YCJIOBHSIX POCTa SKOHOMHUKH. Ha psimy ¢ 3TUM paccMOTpPEHBI
BOIPOCHI OCTAHOBKH 3aJ]a4X U MOJIEJIM OCBOCHUE I'PY30IOTOKOB MPU HAMJTYUIIEM
UCIIOJIb30BAHUE IMEPEBO30YHBIX CPEJICTB aBTOMOOWIHHOTO U KEJIE3HOAOPOKHOTO
TPAHCIIOPTA B TPAHCIIOPTHOM CETH U UX PA3BUTHUA C YUETOM MEPCIIEKTUBHOTIO POCTA
rPY30IIOTOKOB, MPUBEACH aAHAIN3 KPUTEPUU ONTHUMAJIBHOCTH PEUICHUS 3a/1aud
pa3BUTHS TPAHCIIOPTHOM CETH.

Annotation: The article presents the analysis of the development and
problems of the transport sektor and transport communikations, new requirements
to it in a growing economy. As well as the issues of posing challenges and the
development of models of assimilating goods traffic in the best use of the means of
automobile and rail transport and transport networks and their development taking

68



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE

RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

Into account the perspective growth of goods traffic, making analysis of the criteria

for the optimalsolution of transport network development.
Keywords: Transport, automobile, railway, network, multiset, evelopment,
road scheme, optimal, mathematical model, freight traffic.

Kirish. Yuk ogimlarini transport tarmog‘ida optimal tagsimlash va ularni
rivojlantirish muammosi bir gancha asosiy omillar bilan belgilanadi. Birinchidan,
jadal globallashuv va jahon savdosining o°sishi sharoitida yuk tashish hajmi sezilarli
darajada o‘sib bormoqda, bu transport tizimlarining samaradorligi va barqarorligiga
qo‘yiladigan talablarni oshiradi. Ikkinchidan, zamonaviy transport ogimlarining
murakkabligi va dinamikasi mavjud transport resurslari va infratuzilmasidan
optimal foydalanishni ta'minlaydigan rejalashtirish va boshgarishning yangi
yondashuvlarini ishlab chigishni talab giladi. Uchinchidan, ekologik bargarorlik
muammolari va transportning atrof-muhitga ta'sirini kamaytirish zarurati iqtisodiy
manfaatlar va ekologik xavfsizlik o‘rtasidagi muvozanatni topish dolzarb
hisoblanadi. Yuk ogimlarini optimal tagsimlashga garatilgan tadgigot mintaganing
transport tizimi samaradorligini oshirishga, bargaror iqtisodiy rivojlanishga
ko‘maklashishga va atrof-muhitga salbiy ta’sirni minimallashtirishga yordam
beradi, bu esa uni zamonaviy sharoitlarda aynigsa dolzarbligini oshiradi.

Adabiyotlar sharhi. Respublikada ishlab chqgarilayotgan mahsulotlarni ichki
va tashqi bozorlarga olib chigishda kam xarj transport tarmoglari (avtomobil va
temir yo‘l)ni tanlash va ularni optimal rivojlantirish masalalari dolzarb hisoblanadi.

Ishlab chqgarilayotgan mahsulotlarni yetkzib berishda kam Xxarj transport
tarmogqlarini tanlash va ularni optimal rivojlantirish masalalari hal yetish uchun
ekspertlar tomonidan bir necha usullar tavsiya etilgan [1]:

-ekstensiv, yo‘l infratuzilmasini qurish;

-intensiv, transport ogimini optimallashtirish va boshgarishda intellektual
transport tizimlari (ITT)ni qo‘llash.

Kamxarj avtotransport tarmog‘ini aniqlash va optimallashtirish modellari va
uslublari [2] takomillashtirilgan. Bunda yillik transport harajatlari va amortizatsion
ajratmalarning minimal yig‘indisi bo‘yicha eng yaxshi transport tarmog‘i variantini
topish taklif etilgan.

Mulstimodal transport tarmog‘ini loyihalash shakllari va o‘tkazish
gobiliyatining metodologik asoslari [3] ko‘rilgan.

Slovakiyada transport quvvatini oshirish yo‘llari, gayta yuklash stantsiyalarini
(“Slovakiyada transport quvvatini oshirish, qayta yuklash stantsiyalarini qurish”) va
SHarqgiy Yevropa va Osiyodan tashib kelinayotgan yuk ogimi tashish vaqtini
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qisqartirish uchun Yevropada keng koleyali yo‘llarni qurish istigbollari tahlil etilgan

[4].

Resbublikamizda B.A. Xo‘jayev, Sh.A. Bo‘tayev, G.A. Samatov,
K.T.Xudayberganov, A.M. Bagdasarov, N.N. lIbragimov, R.Z.Nurmuxamedov,
D.llyosaliev va boshga olimlar tashishni optimallashtirish usullari va algoritmlarini
ishlab chiqish va har xil transport turlarining o‘zaro birgalikdagi harakatini samarali
boshgarishni takomillashtirishga salmoqli hissa qo‘shgan.

Surxondaryo viloyatining yer usti transporti multitarmog‘i ishlab chiqilgan,
unda yuk ogimlari umumiy foydalanishdagi avtomobil yo‘llarini hisobga olgan
holda optimal tagsimlangan. Turli transport turlari o‘rtasida yuklarni qayta ortish
imkoniyatini ta’minlovchi qo‘shimcha tarmoq kiritilgan bo‘lib, avtomobil va temir
yo‘l transporti multitarmog‘ini shakllantirishning umumiy sxemasi ishlab chigilgan
[5, 6].

Transport tarmog‘ida yuk oqimini optimal taqgsimlash asosida transport
tarmog‘ini rivojlantirishga uslubiy yondoshuv hamda tarmoq uchastkalarining past
yuklamali uchastkalarini aniglash muammosi va ularni rivojlantirish tendensiyalri
hamda imkoniyatlari tahlil etilgan [7, 8, 9, 10, 12]. Yo‘qorida keltirilgan, ya’ni
transport tarmog‘ida yuk oqimlarini samarali tagsimlanish va ularni kelajakdagi yuk
oqimlarini o‘sishi (dinamikasi)ga mos ravishda rivojlantirish borasidagi ishlab
chiqilgan modellar va usullarda fagat belgilangan yo‘nalish va yuk uchun hamda
bitta transport turi doirasida yechish ko‘zda tutilgan. Vaholanki, har ganday hudud
maydonida shakllanayotgan yuk ogimlarini tashish kamida ikkita yoki undan ortiq
transport tarmogqlari ishtirokida amalga oshiriladi.

Tadgigot metodologiyasi. Magolani yoritishda graflar nazariyasi, matematik
usullar, mulstitarmoq va boshga usullardan foydalanilgan.

Tahlil va natijalar muhokamasi. Transport mulstitarmog‘i  oddiy
tarmoqdan bir nechta transport uchastkalari va qo‘shimcha (fiktiv) uzellari borligi
bilan farg giladi. U quyidagi tartibda tuziladi. Har bir transport turlarining mavjud
punktlari (jo‘natish, qabul qilish, iqtisodiy-texnikaviy, o‘tkazish qobiliyati va
boshqa ko‘rsatkichlari bo‘yicha) grafaning uzellari sifatida ko‘rsatiladi.
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Har xil transport turlari tutashgan manzillar, ya’ni bir transport turidan
boshgasiga gayta yuklash imkoniyati mavjud bo‘lgan punktlar mos ravishda bir
nechta manzillar ko‘rinishda tasvirlanadi, bu oqimlarni “eshikdan-eshikgacha”
yetkazishdagi transport xarajatlarini to‘liqroq hisobga oladi (1-va 2-rasmlar).

Har xil transport turlari tutashgan real punkt B - jo‘natuvchi, S - gabul giluvchi
shartli va neytral 1, 2, 3 zvenolarga bo‘lingan. Shartli zvenolar orasida o‘tkazilgan
orientrli yoy mos transport turlarining boshlang‘ich — so‘nggi operatsiyasi bo‘yicha
xarajatlarini hamda bir transport turidan boshgasiga gayta yuklash bo‘yicha
xarajatlarni aks ettiradi.

Shuning uchun Sga va Ssa — avtomobil transporti, Sgr va Sst —temir yo°‘l,
Sep Va Ssp — daryo transporti bo‘yicha boshlang‘ich va so‘nggi operatsiyalar
tannarxini belgilaydi, Ssg — esa yuklarni saqlash bo‘yicha qo‘shimcha xarajatlarni
ko‘rsatadi (2-rasm). Tarmoqgga boshga transport (havo) turlarini ham Kiritish
mumkin bo‘ladi.

Masalani qo‘yilishi va modelini ishlab chiqish uchun transport tarmog‘iga oid
asosiy tushuncha va ko‘rsatkichlarni kiritamiz [11, 13, 14].

Avtomobil va temir yo‘l transporti tarmog‘ini asosiy tushunchasi-bu turli yo‘l
zvenolari (yoylari) kelib tutashadigan (birlashadigan) manzillar (uzellar)dir. Bunday
punktlarni biz tutashma manzillar (TM) deb ataymiz. TMlar-bu yuk jo‘natuvchi yoki
gabul giluvchi, yuklarni bir transport turidan boshqasiga uzatuvchi, temir yo‘l yoki
avtomobil yo‘llarini turli yo‘nalishdagi zvenolari o‘zaro kesishadigan manzillardir.
Tarmoqning TMlari sifatida istigbolda ishga tushirilishi mumkin bo‘lgan yuk
jo‘natuvchi, gabul qiluvchi yoki bir transport turidan boshgasiga yuk o‘tkazuvchi
manzillarni ham gabul gilish mumkin.

Masalani yoritish uchun quyidagi belgilanishlar kiritamiz.
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Tarmoq

A uzellar to‘plami

& yuk jo‘natuvchi

£ gabul giluvchi

SN mazkur to‘plam S'va £ manzillar to‘plamini o‘z ichiga oladi S

Parametrlar

¥ _rf"t Tashish oqimini xarakterlovchi parametr o‘zgaruvchisi
¥
y transport tarmog‘ini i manzilini ¥ manzili bilan bog‘lovchi zveno (yoy)
: I=12,.,7% -yuk jo‘natuvchi
J J=1,2, ..., # -yuk gabul giluvchi
i mazkur ogimga oid yuk turi
P tashish ogimi yoyini rivojlanish darajasi
g!‘_r har bir ¢ manzildan jo‘natilayotgan yuk hajmi
bj_ har bir - manzilga gabul gilinayotgan yuk hajmi
! =12,..., k -yuk turini ko‘rsatuvchi indekslar to‘plami
X tashilayotgan yuklar ogimi
i
D; - Y yo‘l uchastkasi o‘rtacha bir sutkada yo‘ldan o‘tadigan avtotransport
vositalarini mumkin bo‘lgan maksimal soni
X2, 1 _ ¢ [tashilayotgan yuklar ogimi parametridan bir sutkada Y yoy uchastkasidan
¥ A qi'a;- ¥ lo‘tuvchi avtotransport vositalarini mumkin bo‘lgan maksimal soniga o‘tkazish
g {: Y yoyni £ rivojlanish darajasida uchastkadan o‘tuvchi avtotransport vositalarini
o‘rtacha yuk ko‘taruvchanligi, t
B uchastkadan o‘tuvchi transport oqimi tarkibida yuk avtomobillaridan tashqari
¥ boshqa turdagi transport vositalari salmog‘ini ko‘rsatuvchi koeffitsient
- kalendar kunlari soni
o4 ; ko ‘rsatkichi, ya’ni bir birlik hajmdagi yuk tashish tannarxi
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Endi trasport tarmog‘ining yoyini yuk ogimlarini o‘tkazib yuborishga oid
xarakteristikalarini tahlil etishga o‘tamiz. Umumiy holda ko‘rilayotgan masalani
optimallik mezoni sifatida tarmogning barcha ¥ yoylarida barcha {-yuk turlari

: : : . .o 7 .
bo‘yicha tashish xarajatlarining elementlari % va Ay parametrlarining

ko‘paytmalari yig‘indisini gabul gilish mumkin. Ammo bunda mazkur masala

transport tarmog‘ining qaysi rivojlanish darajasi £ uchun ko‘rilayotganligiga
¥

muvofig C parametr tarkibini turlicha aniglash lozim bo‘ladi. Masalan, agar masala

Fo_ oeR(me)

amaldagi mavjud tarmoq uchun yechilayotgan bo‘lsa, ya’ni £ =0, unda Coa=Cor

{e]
Bunda S bir birlik tashish hajmiga to‘g‘ri keluvchi joriy xarajatlar bo‘yicha

. - . e L i)
tashish tannarxidir. Aksincha, agar £>0 bo‘lsa unda ~# ~ =¥  bo‘ladi va ¥

bir birlik hajmdagi yuk tashishga to‘g‘ri keladigan joriy xarajatlar va kapital
mablag‘lar yig‘indisidan iborat bo‘ladi. Turli xil transport tarmoqglari va
operatsiyalari uchun yuk tashishni joriy va to‘la tannarxi shakllanishini analitik
ifodalari keyingi maqolalarda batafsil tahlil etiladi.

Masalani matematik modelini shakllantirishdagi yana muhim bir masala-bu

optimallashtirish lozim bo‘lgan parametr Ly ni, ¥ yoylaridagi yuk tashish

ogimlarini transport tarmog‘ining har bir yoyi uchun uning rivojlanish darajasiga
muvofiq ravishda belgilanadigan cheklovchi giymat doirasidan oshmasligini
ta’minlashdan iboratdir. Bunday cheklash har bir transport turi uchun turlicha
parametrlar ko‘rinishda ifodalanadi. Masalan, avtomobil yo‘llari tarmog‘i uchun
rivojlanish darajasi yo‘l kategoriyalari orqali belgilanadi va har bir kategoriyadagi

¥ yo‘l uchastkasi o‘rtacha bir sutkada yo‘ldan o‘tadigan avtotransport vositalarini

P ma s . .
mumkin bo‘lgan maksimal soni = bilan xarakterlanadi. Bu cheklovni

masalaning modelida ifodalash uchun tashilayotgan yuklar ogimi parametri Lis dan

bir sutkada ¥ yoy uchastkasidan o‘tuvchi avtotransport vositalarini mumkin bo‘lgan
1

, . e : : : : Xg*"g g &y
maksimal soni =%  ga o‘tish lozim bo‘ladi. Bunday o‘tish esa * 1y
Ifodasi vositasida amalga oshirilishi mumkin, bu yerda

Temir yo‘l transporti yoylari uchun yuk oqimlarini cheklovchi hajm mazkur

uchastkaning bir sutkada o‘tkazishi mumkin bo‘lgan tashish hajmini maksimal

giymati o™ bilan xarakterlanadi. Har xil transport tarmogqlari yoylaridagi yuk
oqimlariga qo‘yiladigan cheklovchi parametrlar turlicha bo‘lganligi tufayli hudud
maydonidagi yoylar to‘plami 47 ni har bir transport turi bo‘yicha yoylarning lokal
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to‘plamlariga, ya’ni -avtomobil yo‘llari yoylari va
yoylarining lokal to‘plamlariga ajratish lozim bo‘ladi.

Shunday qilib, masalani qo‘yilishi va matematik modeli quyidagicha

shakllanadi: igtisodiy hudud maydonida berilgan tutashma manzillararo ¥ yoylar

12 -temir yo‘llari

o,

bo‘yicha tashiladigan va manfiy bo‘lmagan ¢ — yuklar ogimlari S aniqlash, ya’ni
X‘E}D’:Q'Eff va (1)

e =
bunda barcha avtomobil yo‘llari yoylaridan o‘tuvchi transport harakati
jadalligi shu uchastkani transport oqimini maksimal o‘tkazib yuborish qobiliyati

LEmE . :
¥ dan yuqori bo‘lmaydi

k
S XL K] DI el
=1

Ay g{f : (2)
temir yo‘l tarmog‘ining barcha yoylarida tashilayotgan hamma yuk turlari
bo‘yicha tashish oqimi shu uchastkadan yuk o‘tkazib yuborishning maksimal

imkoniyati 25™ doirasidan oshmaydi

L]
¥roond
é v Q"’y‘efjm,;

3)
barcha yoylar bo‘yicha TMdan jo‘natiluvchi oqimlar hajmi keyingi manzilda
qabul gilinuvchi ogimlar hajmiga teng bo‘ladi

Zi:ai = %‘JE:-}. {

har bir uzel uchun *=1,2,...,# va har bir yuk uchun I=1,2,....%;

i=12, .1

=12 » (4)

a, gEap 1 €
ZZX.;-.;_ EEXM =3d0,azap .1 ¢ 5, F,
I A bj,,clzclp,!'e ¢ (5)
Hudud yuk ogimlarini tashishning joriy @ yoki tola r) xarajatlari
minimal darajada
Fg=3" Zcﬁizm Ky — MIN
¥ ol .

: (6)

Fo=31 CH X — MIV

v . (7)

Transport tarmog‘ini optimal rivojlantirish masalalarining bunday ko‘rinishi
(formulirovkasi) mavjud transport tarmog‘i zvenolarini kengaytirish, qayta qurish
va yangitdan qurishning har xil variantlarini hisobga oladi. Bunda tarmoqqga har xil
transport turlari tarmoqlariga oid yangi uchastkalarini qo‘shish imkoniyati bor.
Umuman olganda, istalgan tur transport uchastkasi ¥ zveno sifatida modelga o‘ziga
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xos tashish tannarxi bilan kirish mumkin. Fagat ushbu tannarx asoslangan holda

aniglangan bo‘lishi kerak.

Xulosa. Transport tarmog‘ini rivojlantirish asosan yo‘llarning transport
ekspluatatsion holatidan kelib chigib, navbati bilan amalga oshiriladi. Bu esa hudud
transport tarmog‘ini rivojlantirish uchun ajratilgan kapital mablag‘larini ratsional
tagsimlash imkoniyatini beradi.

Ushbu tadqiqot natijalaridan foydalanish transportida yuk tashish tarmog‘ini
istigholdagi rivojini rejalashtirish va loyihalashda katta imkoniyat beradi. Bizning
fikrimizcha, igtisodiy hududda ogimlarni transport tarmog‘ida samarali taqsimlash
masalasini hal etish bilan bir vaqtda, viloyatda transport tarmog‘ini rivojlantirishni
anigrog va atroflicha asoslaydi. Demak, ishlab chigarish kuchlarining transportga
bo‘lgan xarajatlarini sezilarli darajada tejab qoladi. Bu esa o‘z navbatida ishlab
chigarilayotgan mahsulot va butun igtisodiyotimizning ragobatdoshligini oshiradi.

ADABIYOTLAR

1. Merenkov A.O. Zarubejniy opit v oblasti realizatsii intellektualnix
transportnix sistem/ Vestnik Universiteta Ne7.-2015.

2. Livshits V.N., Belousova N.l., Bushanskiy S.P. Sovershenstvovanie
teoreticheskix osnov, modeley i metodov optimizatsii razvitiya seti avtomobilnix
dorog//Sh. nauch. tr. ZAO. Kompyuterniy audit, Ne3. 2004-S. 114-120.

3. Mouna Mnif, Sadok Bouamama. (2017) Firework Algorithm For Multi-
Objective  Optimization Of A  Multimodal Transportation  Network
Problem//Procedia Computer Science. Rr. 1670-1682.

4. S.M.Goncharuk, V.A. Anisimov, N.S. Nesterova, N.A. Lebedeva (2012)
Methodological Foundation for Designing Stage-by-Stage Development of Layout
and Capacity of Multimodal Transportation Network: A Monograph, Khabarovsk,
Izdatelstvo DVGUPS.

5. Kuziev, A. U. (2022). Methodology of development of the regional road
network. Web of Scientist: International Scientific Research Journal, 3(5), 969-975.

6. Butayev, Sh.A., Sidiknazarov, K.M., Murodov, A.S., & Kuziev A.U.
(2012). Logistika (Yetkazib berish zanjirida ogimlarni boshgarish). Toshkent,"
Ekstremum Press, 577.

7 Kabashkin, 1. (2015). Modelling of regional transit multimodal transport
accessibility with Petri net simulation. Procedia Computer Science, 77, 151-157.

8 Fedorova, A., Kuzmenkov, A., & Emelianova, E. (2023). Road transport
infrastructure of republic of Karelia automobile roads: assessment of the state and
development trends. In E3S Web of Conferences (Vol. 371). EDP Sciences.

75



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE
RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

9. Kuziev A. Hudud ijtimoiy-iqtisodiy rivojlanishiga transport tarmog‘i

holatining ta’siri //Innovatsion texnologiyalar. — 2023. — T. 50. — Ne. 02. — S. 63-72.

10. Shermuxamedov A.A., Kuziyev A.U. Hudud avtomobil yo‘l tarmog‘ini
rivojlantirish metodikasi // Innovatsion texnologiyalar. IImiy texnik jurnal. — 2022.
Ne3, —59-65 b.

11. Kuziev, A., Juraev, M., Yusufkhonov, Z., & Akhmedov, D. (2023,
March). Application of multimodal transportation in the development of future flows
of the region. In AIP Conference Proceedings (Vol. 2612, No. 1). AIP Publishing.

12. Kuziev A.U., Muratov A.Kh. Improving the method of delivery of
construction cargo in auto transport. ACADEMICIA: An International
Multidisciplinary Research Journal Vol. 11, Issue 8, August 2021. pp. 207-216.
https://indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=8&article
=038

13. Abobakr Kholikberdievich Muratov. (2022). Increasing The Efficiency of
Cargo Delivery to Consumers. Eurasian Journal of Engineering and Technology,
12, 20-23. Retrieved from
https://www.geniusjournals.org/index.php/ejet/article/view/2688

14. Muratov A.X. Statement and Mathematical Model of the Problem of
General Service in the Transportation of Cargo by Motor Vehicle. European
Multidisciplinary Journal of Modern Science. 6, (May 2022), pp.288-291.
https://emjms.academicjournal.io/index.php/emjms/article/view/392

76

HTTP://UNIVERSALPUBLISHINGS.COM



https://journalseeker.researchbib.com/view/issn/2181-4570
https://indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=8&article=038
https://indianjournals.com/ijor.aspx?target=ijor:aca&volume=11&issue=8&article=038
https://www.geniusjournals.org/index.php/ejet/article/view/2688
https://emjms.academicjournal.io/index.php/emjms/article/view/392

TECHNICAL SCIENCE
RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333
ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3
KREDITNING MOHIYATI, ASOSIY FUNKSIYALARI VA TASHKIL

QILISHNING NAZARIY ASOSLARI

Gulnoza Xolmurod gizi Egamnazarova
TerDU “Iqtisodiyot” kafedrasi o‘qituvchisi
gulnoza@tersu.uz

Annotasiya. Ushbu maqolada kredit hagida umumiy nazariy tushunchalar,
paydo bo’lishi, rivojlanish tendensiyalari, kredit obekti va subekti ko‘rsatib o‘tilgan.
Magqolada kredit hagida umumiy tushunchalarni to‘liq ilmiy jihatdan ochib berilgan.
Shuningdek kreditning vazifalari va zarurligi, kreditning tarixiy rivojlanish
bosqgichlari asoslangan.

AHHOTaHI/IH: B craTtbe onucaHbl O6H1€TGOpCTI/I‘-ICCKI/Ie IMOHATHA KpCAnUTa, Cro
BO3HUKHOBCHHUC, TCHACHIIUN PA3BUTHUA, 00BEKT U Cy6’beKT KpcauTa. B cTatne 06HII/I€
MOHSTUS KPEIUTa PACKPBIBAIOTCS BIOJIHE HAYYHBIM 00pa3oM. Takke 00OCHOBaHbI
3aJa4u U H606XOI[I/IMOCTB Kp€auTa, STallbl UCTOPUYICCKOI'O pa3BUTUA KpCaAUTaA.

Kalit so‘zlar. Kredit, kredit obyekti, kredit subyekti, kredit vazifalari, kredit
funksiyalari, tovar, pul, moliyaviy mablag‘lar

Kuarouesbie cioBa. Kpenur, o0bekT KpeauTa, IpeIMeT KpeauTa, KpeIuTHbIS
3a1auu, GQyHKIUU KpEauTa, TOBAp, ACHbIU, ()MHAHCOBBIE CPECTBA

Kredit (lotincha — ishonish) deganda 0’z egalari go’lida vaqgtincha bo’sh
turgan ayrim giymat yoki pul mablag’larining boshgalar tomonidan ma’lum
muddatga xaq to’lash sharti bilan garzga olish va gaytarib berish yuzasidan kelib
chigadigan munosabatlar tushuniladi.

Kredit gadimdan ma’lum bo’lib, u dastlab savdoda almashuv jarayonida
paydo bo’lgan bo’lib, u avval tovarlarni kreditga sotilishi bilan bog‘lig. Bunga sabab
xaridorni tovar sotib olishga doim ham naqd puli bo’Imaydi, u tovar sotilsa tushadi,
tovar sotuvchi esa uni tushishini kutib turolmaydi (shu davrda tovarning giymati
tushib ketishi, sifati pasayishi mumkin.). Shu va boshga holatlar tovarlarni kreditga
sotishga olib kelgan. Kredit tovar ishlab chigarishning va tovar muomilasining
ajralmas qismi bo’lib hisoblanadi va uning rivojlanishi bilan bog‘liq. Tovar ishlab
chigarishning rivojlanishi bilan pul shaklidagi kredit paydo bo’ldi.
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Igtisodiyotda resurslar, tovarlar va daromadlar
doiraviy aylanishida, bir tomodan kredit
Kreditning mablag’lariga talab sezilsa, boshqa tomondan

vaqtincha bo’sh kredit resurslari paydo bo’ladi.

zarurligi : . : -
J Bu takror ishlab chigarish jarayonining
uzluksizligini  ta’minlash  talabi  kredit

munosabatlarini zarur qilib qo’yadi.

Jamiyatda vaqtincha bo’sh turgan
pul mablag’laridir.

Kredit obekti

Bularga huqugiy va jismoniy shaxslar, banklar,

korxona, firma, davlat muassasasi va
tashkilotlari, aholining keng gatlamlari bo’lib, bu
sanab o’tilgan sub’ektlarining aynan har birir bir
vaqtning o’zida ham qarz oluvchi va ham qarz

beruvchi o’rnida chiqishi mumkin

1.1-rasm. Kredit munosabatlarining ob’ekti va sub’ekti®

Keyinchalik kredit berish mustaqil faoliyatga aylanib, uning asosiy funksiyasi
bo’lib pul egalari va unga vaqtincha muxtoj bo’lganlar o’rtasidagi
vositachilikdir. Hozir bu faoliyat maxsus malaka va texnikaga ega bo’lgan maxsus
ixtisoslashgan muassasalar-banklar tomonidan amalga oshirilmoqda.

B I

Korxonalar, davlat va aholining bo’sh pul mablag’lari
Qayta tagsimlash ssuda fondi shaklida to’planib, keyin bu mablag’lar
kredit mexanizmi orgali igtisodiyot tarmoqlari
ehtiyojlarini hisobga olib gayta tagsimlanadi.

Kredit pulga tenglashtirilgan to’lov vositalarini (veksel,
chek, sertifikat) yuzaga chiqgarib ularni amaliyotga joriy
etadi.

Joriy etish

\
. . N
& Muallif tomonidan tuzilgan
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Naqd pullar o’rniga kredit pullarni qo’llash orqali

Muomala harajatlarini ; o i
tejash muomala harajatlarini tejaydi.

Kredit 0’z muassasalari orqali igtisodiy sub’ektlar
faoliyati ustidan nazorat giladi.

Nazorat qilish

Kredit uchun foiz stavkalarini tabagalashtirish, davlat tomonidan

Iqtisodiyotni davlat
kafolatlar va imtiyozlar berish kabi usullardan foydalaniladi

1.2-rasm. Kredit vazifalari’

Kreditning imkoniyati va zarurligi shu bilan bog’ligki, korxonalar mahsulot
sotishda, xodimlarga mehnat hagqi hisoblanganda, korxona va jismoniy shaxslar 0’z
pullarini banklarda saglashi va boshga hollarda vaqtinchalik bo’sh bo’lgan pul
mablag’lari bo’lgani holda boshqga korxona va tashkilotlarda o’z faoliyatlarini
uzluksizligini ta’minlash uchun tegishli pul mablag’iga ehtiyoj sezadi. Bu holat
qishloq xo’jalik korxonalariga ham tegishli bo’lib, bu ishlab chiqgarishni
mavsumiyligi, mahsulot ishlab chigarish vaqti bilan uni sotish hajmini ko’ pchilik
mahsulotlar bo’yicha mos kelmasligi, sotilgan mahsulotlarga pulni 0’z vaqtida kelib
tushmasligi va boshga holatlar ularni kreditdan foydalanishni taqozo etadi.

O’zining tarixiy rivojlanishida kredit quyidagi bosqichlarni bosib o’tgan:

1. Boshlang’ich shakllanish. Bu bosgichning asosiy belgisi ssuda
kapitali bozorida maxsus vositachilarning yo’qligi. Kredit munosabatlari, bo’sh pul
mablag’larining egasi va qarz oluvchi o’rtasida bevosita amalga oshirilgan. Bu yerda
kredit sudxo’rlik kapitali sifatida namoyon bo’ladi. Uning harakterli xususiyati
bo’lib:

¢ Qarz beruvchi va qarz oluvchi o’rtasida to’g’ridan to’g’ri kelishuvga
asoslangan garz munosabatlarining to’liq markazlashmaganligi.

" Muallif tomonidan tuzilgan
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¢ Mablag’larni taqsimlashning cheklanganligi.

o Qarz mablag’laridan foydalanganligi uchun juda yuqori foiz
normalarining belgilanganligi va boshqalar.

Bu bosgichning tugallanishiga ishlab chigarishning tobora rivojlanib borishi
tufayli garz resurslariga bo’lgan ehtiyojni keskin oshganligi va alohida olingan
sudxo’rlar kapitalini bu talablarni qondirishga yetarli bo’lmaganligi.

2. Tarkibiy jihatdan rivojlanish. Bu bosgich ssuda kapitali bozorida
kredit-moliya tashkilotlari kabi maxsus vositachilarning paydo bo’lishi bilan
harakterlanadi. Kapital sudxo’rlik va sarroflik idoralari zaminida vujudga kelgan
dastlabki banklar keyinchalik kredit institutlariga an’anaviy bo’lib qolgan quyidagi
funksiyalarni 0’z zimmasiga oldi:

o bo’sh moliyaviy mablag’larni o’z vaqtida foiz bilan to’lash
majburiyati asosida garz oluvchiga berish.

o yuridik va jismoniy shaxslar uchun har xil to’lov va hisob-kitoblar
bo’yicha xizmat ko’rsatish (keyinchalik davlat uchun ham).

@ gator maxsus moliyaviy operasiyalarni  o’tkazish (veksel va
boshqgalar).

Bu bosgichning asosiy belgisi — igtisodiyotda kredit munosabatlarini davlat
tomonidan markazlashgan holda boshqarilishidir. Davlat migiyosida kredit
munosabatlarining markazlashuvi har bir davlatning Markaziy banki yordamida
amalga oshiriladi. Dastlabki milliy davlat kredit institutlarining paydo bo’lishi naqd
pulsiz hisob-kitoblarni olib borish uchun qo’l keldi, hamda tijorat banklarining
operasiyalari va xizmat ko’rsatish ko’lamining kengayishiga olib keldi.

3. Kredit munosabatlarining takomillashuvi. Bozor iqtisodiyoti
sharoitida kredit munosabatlari yangi sifat darajaga ko’tarilib bu iqtisodiyotda
informasion texnologiyaning rivojlanishi, global bank tarmoglarining kompyuter
texnologiyalari va ma’lumotlar bazalarining shakllanishining, mijozga xizmat
ko’rsatishining yaxshilanishi va kredit munosabatlarini xalqaro bozorga ham
tarqalishi va boshqa sifat o’zgarishlar bilan bog’liq. Bozor iqgtisodiyoti sharoitida
kreditning ahamiyatini oshishi quyidagilar bilan bog’liq:

1. Nagd puldan foydalanishni kamaytirib, muomala harajatlarini, pul
emissiyasini kamayishini ta’minlaydi.

2. Korxonalar va aholining vaqtinchalik bo’sh pul mablag’lari kredit
muassasalarida saqlanishi tufayli ulardan unumli foydalanish ta’minlanadi.

3.Bank muassasalariga to’plangan pullar xalq xo’jaligi tarmogqlari,
korxonalarning asosiy va aylanma mablag’larini to’ldirishning qarzga olingan
manbai sifatida muhim ahamiyatga ega.
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4. Kredit tufayli xo’jaliklar o’rtasidagi shartnoma majburiyatlarining

bajarilishi ta’minlanadi, mahsulot ishlab chigarish va sotish jarayonining
uzluksizligi ta’minlanadi.

Ijtimoiy iqtisodiy tizimda kreditning o’rni va roli u bajarayotgan funksiyalar
bilan aniglanadi. Kreditning funksiyasi —bu kreditning iqtisodiyotdagi
faoliyatining muayyan ravishda namoyon bo’lishidir.

Kreditning funksiyalari:

1. Qarzga beriluvchi giymatni vagtincha foydalanishga berish. Bunda
kreditor va qarz oluvchi o’rtasidagi munosabat shunday aniglanadiki, kreditor qarz
oluvchiga resurslarni taklif giladi, garz oluvchi bu resurslarni ishlatadi va bunda
qarzga beriluvchi qiymat kreditor va qarz oluvchi o’rtasida aylanadi.

2. Qayta tagsimlash. Kredit takror ishlab chigarish jarayonining barcha
bosgichlariga — ta’minot, ishlab chiqarish, tagsimlash, muomala va iste’molga
xizmat giladi. Ushbu funksiya yordamida korxonalar, tashkilotlar, davlat va shaxsiy
sektorning bo’sh pul mablag’lari va daromadlari ssuda kapitaliga aylantiriladi va
vaqtincha foydalanishga, muayyan to’lov asosida beriladi. Bu funksiya
yordamida ishlab chigarishdagi proporsiyalar va pul kapitali harakati boshqarilib
turiladi.

3. Muomala harajatlarini tejash. Bu funksiya yordamida naqd
pulsiz hisob-kitoblar rivojlantirilib, hisob-kitoblarni tezligini va kam harajatliligi
ta’minlanadi. Kapitalning muomalada bo’lish vaqtini tejalishi uning ishlab
chiqarishda bo’lish vaqtini oshiradi va ishlab chiqarishni kengaytirishga, foydani
ortishiga olib keladi.

4. Kapital to’planishining jadallashuvi va markazlashuvi. Kapital
to’planishi jarayoni iqtisodiy rivojlanishning barqgarorlashuvi va xo’jalik yurituvchi
subyektning 0’z maqsadiga erishishining muhim sharti hisoblanadi. Bu ishlab
chiqarishni kengaytirish uchun kredit yordamida katta hajmdagi mablag’ga ega
bo’lishga imkon yaratadi. Ushbu funksiya hozirgi sharoitda rejali igtisodiyot davrida
rivojlanmagan va mablag’lar bilan ta’minlanmagan faoliyat jabhalarini moliyaviy
mablag’lar bilan ta’minlash jarayonini sezilarli tezlashtiradi.

5. Muomalaga to’lov vesitalarini chiqarish. Bu funksiyani amalga oshirish
jarayonida kredit fagatgina tovar emas, balki pul muomalasining jadallashuviga,
undan naqd pullarni siqib chigarib, to’lovlar aylanishining tezlashuviga ijobiy ta’sir
ko’rsatadi. Kredit tufayli pul muomalasi doirasiga veksel, chek, kredit kartochkalari
kabi vositalar kiritilib, naqd pulli hisob-kitoblarni, nagd pulsiz hisob-kitoblarga
almashtiradi. Bu esa ichki va tashqi bozordagi igtisodiy munosabatlar mexanizmini
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osonlashtiradi va tezlashtiradi. Bu masalani hal etishda tijorat krediti zamonaviy

tovar almashinishining kerakli elementi sifatida muhim o’rin tutadi.
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KREDIT TURLARI VA UNING ILMIY-NAZARIY ASOSLARI

Gulnoza Xolmurod qizi Egamnazarova
TerDU “Iqtisodiyot” kafedrasi o‘qituvchisi
qulnoza@tersu.uz

Annotasiya. Ushbu maqolada kreditning rivojlanish tarixi, nazariy asoslari,
iIlmiy asoslari keltirib o‘tilgan. Kreditning turlariga aniq va batafsil ma’lumotlar
berib o‘tilgan. Kreditning obektiga ko‘ra, to‘lash muddatiga ko‘ra, kredit to‘lash
manbasiga ko‘ra, kredit to‘lash foiziga ko‘ra turlari keltirib o‘tilgan.

AHHoOTanus: B naHHON cTaThe 3aTpOHyTa MCTOPUSI PA3BUTHUSA KPEAUTA, €ro
TEOPETUYECKHE OCHOBBI M Hay4YHbI€ OCHOBbI. JlaHa KOHKpeTHas M MoApoOHas
uHbopMaIus 0 BUAAX KPEeAUTOB. B 3aBUCHMOCTH OT 00BEKTa KpeauTa, IO CPOKY
iaTexa, M0 MUCTOYHHMKY OIUIaThl KpPEAWTa, MO NPOLEHTY MOralleHUs KpeauTa,
YKa3bIBAKOTCS BUJIBI.

Kalit so‘zlar. Kredit, bank krediti, xojaliklararo kredit, tijorat krediti, ipoteka
krediti, iste’mol krediti, davlat krediti, veksel , konsignasiya, ochig schyot orqali,
mavzumiy, chegirma berish.

KiaiwueBbie ciaoBa. Kpenur, OaHKOBCKUN KPEIAUT, MEXXO03SIMUCTBEHHBIN
KpEIUT, KOMMEPUECKUI KPEAUT, UIOTEYHBIA KPEIUT, NOTPEOUTENbCKUN KpPEIuT,
rOCYJApCTBEHHBIM KPEAUT, BEKCEIb, KOHOCAMEHT, OTKPBITBII CUYET, IMPEIMET,
CKHJIKA.

Jahon amaliyotida kreditlarni yagona, umumlashgan tasnifi yo’q. Chunki
kreditlarning turli xil shakllari har bir mamlakatning iqtisodiy rivojlanish darajasiga,
uning urf-odatlariga, axoli orasida kreditlarni berish va gaytarish buyicha tarixan
shakllangan (tovar shaklida, pul shaklida, boshqga shakllar va shartlarda) usullariga
bog’lig bo’ladi.

O’zbekistonda mustaqillikka erishilganidan buyon xususiy mulkchilikni har
tomonlama kengaytirishga alohida ahamiyat berib kelinmogda. Kichik biznes va
xususiy tadbirkorlikni rivojlantirishga davlat siyosatining ustuvor yo’nalishlaridan
biri sifatida qaralmogda. Chunki kichik korxonalar bozor sharoitiga tez
moslashuvchan va kam xarajat talab giladigan sektor hisoblanadi. Umuman,
bugungi kunda bozor igtisodiyotining muhim talabi — kam mehnat sarflagan holda,
ko’proq va sifatli mahsulot ishlab chiqarish, kishilarning talab va ehtiyojlarini to’la
gondirish va shu asosida foyda olishdan iborat. Bunda ishlab chiqgarishni
harakatlantiruvchi kuch xususiy tadbirkorlardir.
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Umuman kreditning shakllari uning turi va usullariga ko’p jihatdan bog’liq.
Kreditning asosiy turlari:

Bank krediti Bu moliya muassasalari (banklar, maxsus kredit muassasalari)
tomonidan qarz oluvchilar (tadbirkorlar, davlat, uy xo‘jligi
sektori)gap ul ssudalari shaklida beriluvchi kredit

Xo‘jaliklararo | Bir korxona (muassasa) tomonidan ikkinchisiga beriluvchi kredit

kreditlar

Tijorat krediti

Korxonalar, birlashmalar va boshga xo‘jalik yurituvchi
sub’ektlarning bir-biriga beradigan krediti

Iste’'mol Xususly shaxslarga uzoq muddat foydalanadigan iste‘mol

krediti tovarlari (mebel, avtomobil va boshgalar) sotib olish uchun
ma’lum muddatga beriladigan kreditlar

Ipoteka Ko‘chmas mulklar (yer, bino) hisobiga uzoq muddatli ssudalar

kreditlari shaklida beriluvchi kredit. Bunday ssudalar berish vositasi

banklar va korxonalar tomonidan chigariladigan obligatsiyalari
hisoblanadi.

Davlat krediti

Bunda davlat pul mablag‘lari qarzdori aholi va xususiy biznes esa
kreditorlari bo‘lib chiqadigan kredit munosabatlarining o‘ziga
x0s shaklidir.

Bank kreditlari quyidagi belgilari bo’yicha guruhlanadi:

1. Kreditlash obyektlarining iqtisodiy mohiyatiga ko’ra

a) tovar-moddiy boyliklar uchun beriladigan kredit.

b) ishlab chigarish harajatlari (xom-ashyo va boshgalar) uchun beriladigan

kredit.

2. To’lash muddatiga ko’ra (qisqa, o’rta va uzog muddatli)

a) Muddatli

b) Muddati kechiktirilgan
C) Muddati o’tgan.
Bu mezon turli mamlakatlarda turli muddatni o'z ichiga oladi:
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_ ) Buyuk )
Muddati | Rossiya AQSh o Fransiya | O‘zbekiston
Britaniya
Qisga lyilgacha | lyilgacha | 3 yilgacha lyilgacha | lyilgacha
O‘rta 1-3 il 1-6 il 3-10 il 2-7 il 1-3 il
Uzoq 3 yildan 6 yildan 10 yildan 7 yildan | 3 yildan
ortiq ortiq ortiq ortiq ortiq

Qisga muddatli kreditlar aylanma mablag larni moliyalashtirishga, o‘rta va
uzogq muddatli kreditlar asosiy kapitalni moliyalashtirishga beriladi

3.  Kreditni to’lash manbalariga ko’ra.

a)  Qarz oluvchining 0’z mablag’lari hisobiga.

b)  Garant mablag’lari hisobidan

c) Yangi kreditlar jalb gilish hisobidan.

4.  Ta’minlanganlik tamoyilining amal gilishiga garab.

a) Bevosita to’g’ri ta’minlangan (0’z mulki va mablag’i hisobiga).

b)  Bilvosita ta’minlangan kreditlar (uchinchi shaxs kafolati)

c) Ta’minlangan kreditlar (sug’urta va yuqori tashkilotlar)

5. To’lanadigan foiz darajasiga ko’ra

a) Past foiz stavkali.

b)  O’rta foiz stavkali

c)  Yugqori foizli

d)  Foizsiz (hukumat garoriga ko’ra ayrim sohalarni rivojlantirish yoki
tadbirlarni amalga oshirish uchun).

Davlat kreditining asosiy xususiyati kredit munosabatlarida davlatning
gatnashuvidir. Davlat kreditida davlatning bir tomondan garz beruvchi va ikkinchi
tomondan garz oluvchi sifatida ishtirok etishi, qgarz beruvchi vazifasini bajara turib
davlat davlat kredit institutlari, jumladan Markaziy bank orgali igtisodiyotning har
xil sohalarini kreditlashni o’z zimmasiga oladi. Bu markazlashgan kreditlar
igtisodiyotning ustivor tarmogqlarini kreditlash, davlat ahamiyatiga ega bo’lgan aniq
tarmoq va sohalarga, agar byudjetdan moliyalashtirish imkoniyati bo’lmaganda
vaqtincha foydalanishga mablag’ ajratilishi mumkin.

Undan tashqari tijorat banklariga banklararo kreditlar bozorida kredit
resurslarini kim oshdi savdo yo’li bilan yoki to’g’ridan to’g’ri sotish jarayonida
davlat tomonidan mablag’lar vaqtincha foydalanish uchun berilishi mumkin.
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Davlatning qarzlari ko’paygan hollarda davlat byudjeti kamomadini

moliyalashtirish maqgsadida davlat qarz oluvchi sifatida davlat qarzlarini
joylashtirish jarayonini amalga oshiradi.

Davlat xazina majburiyatlarini chigarish, moliya bozorlarida davlat gimmatli
qog’ozlarini joylashtirish, davlat zayomlarini chigarish va sotish yo’li bilan
banklarning, aholining va boshga moliya-kredit institutlarining pul mablag’larini
yig’adi va ularni davlat garzi va byudjet kamomadini qoplashga sarflaydi. Davlat
0’z qarzidan voz kechishi ham mumkin.

Bundan tashgari davlatni ichki va tashqgi qgarzlari, davlat kafil va kreditor
sifatida ham bo’lishi mumkin.

Iste’mol kreditining xususiyati u jismoniy shaxslarga beriladi. Kreditning bu
shaklida kredit beruvchi sifatida maxsus kredit muassasalari bilan birga savdo va
xizmatlarni sotishni amalga oshiradigan jismoniy shaxslar ham bo’lishi mumkin.

Iste’mol krediti ikki shaklda: pul shaklida va tovar shaklida berilishi mumkin.
Jismoniy shaxslarga bunday kreditlar ko’chmas mulkka egalik qilish uchun, har xil
tovar va xizmatlar, uy jixozlarini sotib olish va boshga ehtiyojlarni gondirish uchun
beriladi.

O’zbekistonda hozirgi vaqtda bunday kreditlar uy-joy sotib olish va qurishga,
avtomobil sotib olishga va boshga magsadlarga berilmogda. Mamlakatimizda 2001-
2002 o’quv yilidan boshlab talabalarga o’qish xizmati uchun «Oltin davrim» krediti
berilmoqda.

AQShda bu sohaga kam foizli yiliga 2500 dollar, oxirgi kursda 5000 dollar
miqdorida kredit berilib talaba uni o’qishni tugatib ishlash davomida uzadi.

Tijorat krediti igtisodiyotda kredit munosabatlarining vujudga kelishining
dastlabki shakllaridan hisoblanadi. Tijorat kreditining obyekti bo’lib sotiladigan
tovarlar, subyekti bo’lib mol yetkazib beruvchi va mol sotib oluvchi korxonalar
hisoblanadi. Bu kreditning asosiy maqgsadi tovarlarni sotishni tezlashtirish va shu
orgali foyda olishdan iborat.

Tarixan tijorat kreditining quyidagi usullari mavjud:

1. Veksel usuli

2. Ochiqg schyot orgali

3.  Chegirma berish.

4.  Mavsumiy

5. Konsignasiya

Veksel bu garz majburiyati bo’lib, qarz oluvchi 0’z zimmasiga qarzni
ko’rsatilgan so’mmada, ko’rsatilgan shartlarda, belgilangan muddatda to’lash
majburiyatini oladi.
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Amaliyotda vekselni oddiy va o’tkazma turlari mavjud.

Oddiy vekselni garz oluvchi korxona garz beruvchi korxonaga beradi va
tovarlar va ko’rsatilgan xizmatlar uchun unga to’lash majburiyatini 0’z zimmasiga
oladi.

O’tkazma vekselda (bu hujjat tratta ham deyiladi) kreditor tomonidan
belgilangan tovar va xizmatlar so’mmasi uning topshirig’iga asosan uchinchi
shaxsga yoki vekselni ko’rsatuvchiga o’tkazilishi lozim va hokazo.

Ochig schyot orgali hisoblashilganda haridor tovarga buyurtma berilishi
bilan yuklab jo’natiladi, to’lov esa o’rnatilgan muddatlarda kelishilgan summa
chegarasida vagti-vaqti bilan amalga oshirilib boriladi. Bunda haridor har gal tovar
olishda kreditni rasmiylashtirib o’tirmaydi, ya’ni kreditga murojaat qilmaydi.

Chegirma  berish usulida  haridor to’lov  hujjatlari  yozilgandan
so’ng, shartnomada kelishilgan ma’lum davr ichida to’lovni amalga oshirsa to’lov
yig’indisidan chegirma beriladi. Agar ushbu davrda to’lay olmasa, unda
belgilangan muddatda to’lovni to’liq amalga oshiradi.

Mavsumiy kredit odatda o’yinchoglar, suvenirlar va boshga xalq iste’mol
mollarini sotishda qo’llaniladi. Masalan, o’yinchoqlarni vaqtidan oldin olib yangi
yil o’tgach yanvar-fevral oyida to’laydi. Buni ishlab chiqaruvchilar uchun qulayligi
ular o’yinchoqlarni omborlarda saqlash harajatlaridan xolos bo’ladilar.

Konsignasiya usulida tovarni sotib oluvchilar hech ganday majburiyatsiz
sotib oladilar, ya’ni tovarlar sotilganidan keyin puli to’lanadi, agar u sotilmay qolsa
egasiga gaytarib beriladi.

Xorijiy mamlakatlarda tijorat kreditidan keng foydalaniladi. MDH
mamlakatlari amaliyotida tijorat kreditidan kam foydalaniladi. Umuman jaxon
amaliyotida ham tijorat kreditining ochiq schyot, konsignasiya, chegirma berish
usullari kengrog foydalaniladi.

Tijorat kreditining salbiy tomoni bo’lib tovarlarni kreditga bergan tashkilot
unga pul tushgunga qadar mablag’ga muxtoj bo’lishi, uni 0’z kreditga murojaat
qilishga majbur bo’lishi mumkin. Shuning uchun ham korxonalarni tijorat kreditidan
foydalanishi bank kreditidan foydalanishni inkor gilmaydi.

Yugorida ko’rsatilgan kamchiliklarni hisobga olmagan holda tijorat krediti
tovarlar sotish jarayonini tezlashtirishda va korxonalarning aylanma mablag’larini
xo0’jalik faoliyatidan tezroq bo’shashini ta’minlashda katta ahamiyatga ega.

Kredit faoliyati kredit resurslariga ehtiyojni qondirishga yo‘naltirilgan qayta
tagsimlashni amalga oshirish hamda kredit faoliyatining sub’ektlari uchun daromad
olish imkonini beradi. Kredit faoliyati yaratuvchilik tabiatining mohiyati
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olinayotgan yoki berilayotgan resurslar orgali o‘z manfaatlariga erishishdan iborat.

U iqtisodiy munosabatlarning ana shu jihatini etakchi o‘rinlardan biriga chiqaradi.

Kredit faoliyatining gatnashchilari shu faoliyat natijasida bevosita yoki
bilvosita daromad ko‘radilar.

Kredit faoliyati barcha manfaatdor taraflarga real foyda keltiradi. Qarz
oluvchilar ma’lum bir muddatga o‘zlarining tijorat, ishlab chiqarish va boshqa shu
kabi manfaatlariga etishish maqgsadida yirik pul kapitalidan foydalanish imkoniga
ega bo‘ladilar. Kreditorlar esa foiz ko‘rinishida daromad oladilar. Bundan tashqari,
kredit faoliyati ishlab chigarishga investitsiyaning kirib kelishini rag‘batlantiradi,
progressiv  tarkibiy siljishlarga turtki bo‘ladi. Bugungi kunda kredit
igtisodiyotnimakrodarajada tartibga solishning muhim vositalaridan biriga
aylangan. U milliy valyuta va baholar barqgarorligini, iqtisodiy o‘sishni ta’minlash
kabi birlamchi masalalarni hal etishda yordam beradi. SHunday qilib, kredit
faoliyatini ikki sub’ekt - qarz oluvchi va qarz beruvchi (kreditor)larning bo‘lishini
tagazo etadigan amaliyot deyish mumkin. Bozor iqtisodiyoti sharoitida xo‘jalik
sub’ektlari iqtisodiy va ijtimoiy rivojlanish uchun doimo qo‘shimcha pul
mablag‘lariga ehtiyoj sezadilar.

Ana shunday pul mablag‘larining manbalari banklarning o‘z va jalb gilingan
mablag‘lari  bo‘lishi mumkin. Korxonalar mablag® etishmovchiligidan
giynalayotgan hollarda kredit resurslari bozoriga murojaat qilishga majbur
bo‘ladilar. Amaliyot shuni ko‘rsatadiki, kredit vositasida pullarni xo‘jalik
aylanmasiga Kkiritish har ganday holatda mumkin. Naqd pulsiz o‘tkazmalar
sharoitida Markaziy bank ham, tijorat banklari ham texnik jihatdan istalgan
miqdordagi pulni muomalaga chigarishi mumkin. Ammo tijorat banklarining nagqd
pulni muomalaga chigarish imkoniyati cheklangan. CHunki muomaladagi naqd pul
miqdori Markaziy bank balansining passividagi majburiyatlar summasidan
oshmaydi va naqgd pulni emissiya gilish vakolati fagat Markaziy bank zimmasidadir.
Markaziy bank muomalaga chiqaradigan to‘lov vositalari uning balansini aktiv
gismi doirasida amalga oshiriladi, tijorat banklarining imkoniyati esa, ularning
likvidliligiga nisbatan belgilangan talablar bilan chegaralanadi. Pul mablag‘larini
kredit sifatida berishda, yuqorida ta’kidlaganimizdek, quyidagi shartlarga rioya
gilinishi talab etiladi:

muddatlilik; to‘lovlilik; qaytarishlik; ta’minlanganlik va magqsadlilik.
Tabiiyki, mazkur shartlarni to‘liq bajarilishi berilgan kredit bo‘yicha riskning
oshishiga yo‘l qo‘ymaydi. Kreditning magsadliligi uning mijoz faoliyatining bankka
ma’lum bo‘lgan va bank tomonidan ma’qullangan yo‘nalishga berilishini anglatadi.
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Hozirgi kunda respublikamizda milliy valyuta kursining chet el valyutalariga

nisbatan doimiy ravishda o‘sib borish tendensiyasini hamda baholarning muntazam
o‘sishini inobatga olgan holda kredit uchun garov sifatida gabul gilingan mol-mulk
bahosini har oy yoki har chorak yakuniga gayta baholashni yo‘lga qo‘yish zarurdir.
D.Polfreman, F.Fordlar muallifligidagi “OcnoBbl OankoBckoro pnema” kitobida
mijozning kredit yig‘ma jildini o‘rganishga e’tiborni kuchaytirish kreditlash
amaliyotini samarali tashkil etishning muhim omili sifatida garalgan® .

Hozirgi zamon jamiyatida banklar ko‘p sonli va xilma - xil moliyaviy
xizmatlar ko‘rsatadigan muassasaga aylandi. Ular orqali iqtisodiyot tarmogqlarini
kreditlash, qimmatli qog‘ozlarni sotib olish va sotish operatsiyalari, korxonalarga
tegishli mulklarni boshqarish operatsiyalari va boshga bir gator moliyaviy
operatsiyalar amalga oshirilmoqgda. Biroq shunga garamasdan kredit operatsiyalari
tijorat banklari uchun birlamchi ahamiyatga ega bo‘lgan operatsiya sifatida saqlanib
golmoqda.

Qisqa muddatli kreditlash bu kreditlash ob’ektlari, kreditlash metodlari, ya’ni
kreditlash tamoyillari bo‘yicha kredit berish va qaytarish usullariga asoslangan
holda kreditning kapital aylanishida gatnashishi tushuniladi. Banklarning gisqa
muddatli  kreditlashini ~ tashkil qilish  turli  mamlakatlarda davlatning
me’yoriyxuquqiy hujjatlariga asoslanadi. Ya’ni, banklar uchun mijoz va bank
talablarini, Markaziy bankning me’yoriy hujjatlari, shuningdek, milliy tarixiy bank
ishlarini hisobga olish zaruriyatini bildiradi. Xorijiy va milliy iqgtisodchilar
kreditning mohiyati va roliga nisbatan turli xil nazariy yondashuvlarga ega bo‘lsalar-
da, ularning barchasi banklarni gisga muddatli kreditlashni tashkil gilish asosini
korxonaning to‘lov aylanmasi qonuniy ekanligi bilan bog‘lashadi[3]. Kapital
aylanishining asosiy qonuniyati sifatida uning uzluksiz ta’minlanishi tushuniladi.

Jahon amaliyotida tarixan gisga muddatli kreditlash tizimining evolyusiyasi
bir martalik maqgsadli kreditlarning umumiy to‘lov aylanmasini kreditlashga o‘tishga
asoslangan. Kreditlarni berish va so‘ndirishning aniq usullari banklarning tashkiliy
xususiyatlari ~ va  ularni  korxonalar  bilan  o‘zaro = munosabatlari,
qonunchilikme’yorlari ta’siri ostida shakllandi. Bu usullar G*arb mamlakatlarining
kreditlash tizimlarini bir-biridan farg giluvchi gisga muddatli kreditlash shakllarida
o‘z aksini topdi. Masalan, AQSHda kredit liniyalari®, Germaniyada kontokorrent
kreditlari®.

8 Mahmudov N.M., Avazov N.R. O’zbekiston iqtisodiyotini rivojlantirishda investitsiyalardan samarali foydalanish yo’llari.
limiy — ommabop risola. — T.: TDIU. “Iqtisodiyot” nashryoti, 2019. — 104 b.

9 Sultonov M.A. O’zbekistonda investitsiya fondlarini rivojlantirish istigbollari. Iqtisodiyot fanlari bo’yicha falsafa doktori ilmiy
darajasini olish uchun tagdim etilgan avtoreferat. Toshkent — 2019. — 56 b

10 Tumotu Y. Kox. Ynpasienue 6anxom. Ilep. ¢ anr1. B 5-tu kuurax, 6-tv yactsx. Yda: Crektp. Yacts 5

91



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE

RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

Buyuk Britaniyada overdraft kreditlash shakllari keng ko‘lamda qo‘llaniladi.

Amaliyotda mazkur shakllar mijozlar to‘lov aylanmasi uzluksizligini ta’minlash va
banklar kreditlash hajmini oshirish imkonini beradi. Mamlakat banklarining
kreditlash amaliyotida korxonalarda o0‘z aylanmamablag‘larining keskin
etishmovchiligi qisga muddatli kreditlashni rivojlantirishning dolzarbligini
belgilaydi.
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AHOLI FAROVONLIGINI OSHIRISHDA KREDIT MABLAG'LARIDAN

FOYDALANISHNING ILG'OR XORIJ TAJRIBALARI

Gulnoza Xolmurod gizi Egamnazarova
TerDU “Iqtisodiyot” kafedrasi o‘qituvchisi
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Annotasiya. Ushbu maqolada kredit mablag‘laridan foydalanish bo‘yicha
xorij tajribalari va ularning natijasi keltirib o‘tilgan. O‘zbekistonda ham bank
kreditlaridan foydalanishda xorij tajribalaridan foydalanish bo‘yicha ko‘rsatmalar
keltirilgan. Shuningdek Jahonda tijorat banklari aktivlari tarkibida kreditlar ulushi
tagqoslab berilgan.

AHHOTaumMsi: B gaHHOW cTathe TIPEACTaBICH 3apyOCKHBIA  OIBIT
UCIIOJIb30BaHUsI KPEAUTHBIX CPEACTB M €ro pe3ysbrarsl. B Y30ekucrane umerorcs
MHCTPYKIIMH MO UCTIOIB30BAHUIO 3apyOEKHOTO OMbITA UCTIOJb30BaHUSI OAHKOBCKUX
KkpeautoB. Takxke cpaBHUBAETCS JOJS KPEIUTOB B aKTUBAX KOMMEPUYECKNX O0aHKOB
MUpa.

Kalit so‘zlar. Tijorat banklari, kredit, aktivlar, tadbirkorlik sub’ektlari,
baholash, kredit so‘ndirish, islom moliyasi

KuaioueBbie ciaoBa. Kommepueckue OaHKHM, KpPEOUT, AKTUBBI, CYOBEKTHI
XO035TUCTBOBAHUSA, OIIEHKA, MTOralleHne KpeauTa, UCIaMCcKie (PUHAHCHI

Jahondagi rivojlangan davlatlar tajribasiga ko‘ra, tadbirkorlik sub’cktlari
faoliyatini moliyalashtirishning asosiy yo‘nalishi tijorat banklari tomonidan
kreditlash hisoblanadi. Bugungi kunda tijorat banklari tomonidan tadbirkorlik
sub’ektlari faoliyatini har tomonlama qo‘llab-quvvatlash va rivojlantirish hamda
kreditlash bo‘yicha ilg‘or innovatsion bank xizmatlarini qo‘rsatish va taklif etish
borasida sog‘lom ragobat muhiti takomillashmoqda. Jahonning rivojlangan va
rivojlanayotgan davlatlarida tijorat banklarining kreditlash metodologiyasini
takomillashtirish borasida bank kreditlari sifatini oshirish, kredit risklarini
kamaytirish, mijozlarning kredit qobiliyatini ob’ektiv baholash usul va
mexanizmlarini mukammallashtirish, kreditlash amaliyotini bank uchun eng magbul
bo‘lgan daromadlilik strategiyasiga aylantirish, banklarning moliyaviy bargarorligi
va kreditlash salohiyatini oshirish bo‘yicha ilg‘or innovatsion bank xizmatlari
hamda mahsulotlarini joriy etish singari tadqiqot yo‘nalishlariga alohida e’tibor
berilmogda. Xususan, Jahon banki tomonidan tadbirkorlarlik sub’ektlarini qo‘llab-
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guvvatlash bo‘yichagariyb 4,8 min. AQSh dollariga teng kreditlarni dunyoning 47

davlatiga 61 ta loyihani moliyalashtirish uchun ajratildi*?.

O‘zbekistonda iqtisodiyotni rivojlantirish istigboli yo‘lida, avvalo,
rivojlangan davlatlarning ilg‘or xorij tajribasi hamda usullarini har tomonlama
to‘liq o‘rgangan holda keyin bu tajribalarni tahlil gilib, mamlakatimiz sharoitiga
moslashtirib, ulardan foydalanish o‘ta dolzarbdir. Shuning uchun ham kreditlash
amaliyotini rivojlantirishda bu boradagi xorijiy mamlakatlar tajribasini o‘rganish
va ulardan O‘zbekiston Respublikasi tijorat banklarining kreditlash amaliyotini
takomillashtirishda foydalanish muhim ahamiyat kasb etadi.

Jahonda tijorat banklari aktivlari tarkibida kreditlar ulushi tahlil
gilinganda, O‘zbekiston Respublikasi tijorat banklari ko‘rsatkichlari 2020
yilda, AQSh tijorat banklari va Yevro hududdagi tijorat bank ko‘rsatkichlariga
nisbatan yugori hisoblanadi. Lekin AQSh tijorat banklari va Yevro hududdagi
tijorat banklarida aktivlar tarkibida kreditlardan tashqgari gimmatli qog‘ozlarga
gilingan investitsiyalar salmog‘i yuqori hisoblanadi. O‘z navbatida, tijorat
banklarining kreditlash imkoniyatini yanada oshirish ular kreditlarining sifatiga
bog‘liq. Bu esa banklarning kreditlash samaradorligini oshirishni talab etadi.

Kreditlar banklar uchun asosiy daromad manbai bo‘lib, kreditlar bo‘yicha foiz
stavkalari odatda qimmatli qog‘ozlarga nisbatan yuqori bo‘ladi. Masalan,2022 yil
yakunida AQSh banklari tomonidan barcha aktivlarning 56,1 foizini kreditlar tashkil
etdi. Kreditlar bo‘yicha o‘rtacha foiz stavkasi 4,5 foizni tashkil etgan bo‘lsa, banklar
tomonidan sotib olingan gimmatli qog‘ozlar bo‘yicha o‘rtacha foiz stavkasi faqat
2,5 foizni tashkil etdi. Shunday qilib, agar bank kredit portfeli hajmi tezrog
sur’atlarda oshishi mumkin bo‘lsa, uning bahosi oshadi*?. AQShdagi kichik
banklarda tijorat, chakana va boshga kredit tulari kengaytirilib, moliyaviy
barqgarorlik va zararni kamaytirish imkoniyatlari, yirik banklari esa risk darajasi

yugori tijorat kreditlarini berishda ustuvorlik kuchaytirilmogda?® (1.3-rasm).

1 http://projects.worldbank.org. The World Bank Data as of January 2022

12 Jijun NiuLoan growth and bank valuations The Quarterly Review of Economics and Finance 61 (2016)

185- 191www.elsevier.com/locate/qref.

13 S.Ben Naceura, Katherin Martonb, Caroline Roulet Basel 111 and bank-lending: Evidence from the United

StatesandEurope / Journal of Financial Stability 39 (2018) 1-27 www.elsevier.com/locate/jfstabil.
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1.1-rasm Jahonda tijorat banklari aktivlari tarkibida kreditlar ulushi,
foizda

Xalgaro amaliyotda bank kreditlari bo‘yicha aylanmadagi tovarlarni garovga
qo‘yish keng qo‘llaniladi. Bunday holatda korxonaga tovarlarni sotish bo‘yicha
chegara (sanksiya) joriy etilmagan bo‘lishi hamda korxona mustaqil ravishda tovar,
xomashyo, materiallar va boshga aktivlarini sotish hamda sotib olish huqugiga ega
bo‘lishi zarur. Bunda bank krediti bo‘yicha korxona tovarlarini garovga qo‘yishning
o‘ziga xos jihatlari mavjud. Xususan, korxona tomonidan sotilgan tovar yoki aktiv
uchun to‘lov haqi kelib tushmagan bo‘lsa, garov ro‘yxatidan chiqariladi, sotib
olganlari esa, ushbu tovarlarga korxonaning egalik huquqi berilgan paytdan boshlab,
bank garovi sifatida garaladi. Bu jarayonda shunday shart saglanishi zarurki,
korxona ixtiyoridagi tovar kredit shartnomasida ko‘zda tutilgan garov summasidan
kam bo‘lmasligi kerak. Shuningdek, likvidligi ko‘zda tutilgan darajadan
o‘zgarmasligi, ya’ni pasaymasligi lozim.

Mamlakatimiz tijorat banklarida har bir potensial kredit oluvchi tadbirkorlik
sub’ekti ta’minoti(aylanmadagi tovarlar)ga nisbatan ajratilgan kredit sifatini
baholashda alohida yondashuvlarga erishish va keltirilgan reytingga qo‘shimcha
kredit ta’minotini aniqlashning alohida modellarning balli tizimidan foydalanish
magsadga muvofig. Buning uchun, avvalo, muallif tomonidan kreditning
gaytarilmaslik riskini hisoblash mexanizmi taklif qilindi. Bu ko‘rsatkich kredit riski
(Kr) ni aniglashda kredit ta’minoti(Kt), ya’ni aylanmadagi tovarlarni kredit migdori
(Km) ga bo‘lish yo‘li bilan aniglanadi: Kr=Kt/Km Kreditning gaytarilmaslik riski
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asosida, kredit ta’minoti (aylanmadagi tovarlar) sifatiga quyidagicha reyting baholar

berish mumkin.

Har bir potensial tadbirkorlik sub’ektining kredit ta’minoti (aylanmadagi
tovarlar) sifati (KTS) «0,76» va undan kam ballga baholansa, bankda kredit
ta’minoti bo‘yicha riskni yuzaga kelish muammosi mavjudligini ko‘rsatadi. Bu esa
bankda o‘z vaqtida chora ko‘rilmasa, risk darajasining oshib ketishi bank uchun
salbiy oqibatlarga olib kelishi mumkinligi to‘g‘risida xulosa qilish uchun asos
bo‘ladi. Bunday kreditlar faoliyatini tijorat banki nazorat qilib borishi, majburiy
ta’minot talablarini oshirish chora-tadbirlarini ko‘rishi lozim (1.1-jadval).

1.1-jadval

Kredit ta’minotining sifatini (KTS) baholash mezonlari

Reyting baho 1 2 3 4 5
(ball)

Kreditning 0,40 dan
gaytarilmaslik 0,76-1,0 0,61-0,75 0,51-0,60 0,41-0,50 past

riski

Kredit

ta’minotining yaxshi o‘rta goniqarli shubxali muammoli

sifat darajasi

Mamlakatimiz tijorat banklarida har bir potensial tadbirkorlik sub’ekti
ta’minotiga nisbatan kredit sifatini baholashda yagona yondashuvga erishish
maqsadida keltirilgan reytingga qo‘shimcha ravishda kredit ta’minotining
ishonchliligini aniglashning ball tizimidan foydalanish magsadga muvofig.
Masalan, ishlab chigarish korxonalarida mablag‘ning 70 foizi asosiy vositalarga
joylashtiriladi, savdo-sotiq bilan shug‘ullanuvchi korxonalarda bu aktivlar gariyb
10-15 foizni tashkil etadi. Shuning uchun har bir alohida olingan korxona bo‘yicha
garov turi va ularni baholash tartibi bank hamda kredit oluvchi o‘rtasida kelishiladi.

Tahlillar natijasi ko‘rsatmoqdaki, tijorat banklari qisqa muddatli kreditlar
uchun xomashyo, yarimtayyor va tayyor mahsulotlarni garovga ko‘proq gabul gilish
maqgsadga muvofiq. Qisqa muddatga berilayotgan kreditlarning garov ta’minoti
sifatida ko‘chmas mulklarni olish ma’qul emas, ko‘chmas mulklar asosan, uzoq
muddatli kreditlarning garov ta’minoti sifatida qabul qilish magsadga muvofiq.

Odatda banklar tomonidan berilgan kreditni garov ta’minoti hisobidan
goplashdan manfaatdor emas. Shu bois, berilgan kredit va unga hisoblangan foiz
to‘lovlarni pul tushumlari hisobidan so‘ndirishni ma’qul ko‘radi. Buning uchun
bank kreditning asosiy summasi va hisoblangan foiz to‘lovlarining muddati yetib
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kelganda uni to‘lash nuqtai nazaridan quyidagi kategoriyalar kesimida tasniflash

taklif gilinadi (1.2- jadval).

1.2- jadval

Tadbirkorlik sub’ektlariga ajratilgan kreditlar so‘ndirilishini sinflar
bo‘yicha tasniflash

Sinf Shartlari

Yaxshi Korxona barcha kredit summasi va unga hisoblangan foiz
to‘lovlarinitushumlar hisobidan 1 oy ichida so‘ndiradi

O‘rta Korxona barcha kredit va foiz summasini to‘lashga 2 oy ketadi

Qonigarli Korxona kredit bilan bog‘liqg barcha to‘lovlarni amalga
oshirish uchun3 oylik tushumlarni yo‘naltirishi lozim

Savdo va ishlab chigarish vositalari, texnika, avtotransport, inventar va
boshqa uskunalar kreditlarning garov ta’minoti sifatida olinganda ularning bahosi
ikkilamchi bozorda sotiladigan jihozlarni o‘rganish orqali aniqlanadi. Bunda asosiy
e’tibor jihozlarning likvid qiymatiga qaratiladi. Jihozlarning likvid qiymati mazkur
buyumlarni qisqa davr ichida sotish mumkin bo‘lgan bahodir. Odatda jihozlarning
likvid bahosi bozor bahosidan 10-30 foiz past bo‘ladi. Bundan tashqari, garov
ta’minotini sotish vaqtida yuz berishi mumkin bo‘lgan bahosi to‘g‘ridan-to‘g‘ri
xarajat usuli orqali aniqlanadi. Shu bo‘yicha bank kredit bo‘yicha garov
ta’minotining bahosi aniqlanadi, odatda bu baho joriy bahoning 50-60 foizini tashkil
etadi.

Islomiy moliya mexanizmlariga to‘xtalib o‘tsak, an’anaviy bank tizimiga
nisbatan, muqobil tizim sifatida dunyoda tanildi va qisqa muddatda to‘liq shaklda
tijorat banklari bilan ragobatlasha oluvchi yaxlit mexanizmga aylandi. Tijorat
banklaridan fargli ravishda, islomiy banklar moliyalashtirishda foyda va zararni
ishtirokchilar o‘rtasida mutanosib tagsimlash vositasida tadbirkorlik sub’ektlari va
ishbilarmonlarni o‘ziga jalb eta oldi. Jahon miqyosida 48 ta mamlakat islom
moliyasini jorly etgan bo‘lib, ular tarkibida ko‘p sonli musulmon aholi yashovchi
mamlakatlardan tashgari, aholisining kamchilik qismini musulmonlar tashkil
etuvchi mamlakatlar, jumladan: Buyuk Britaniya (4,4 %), AQSh (0,9 %), Singapur
(14 %), Shveysariya (5,2 %), Kanada (3,2 %), Avstraliya (2,6 %), Fransiya (9 %),
Germaniya (5 %), Rossiya (15 %) va Ispaniya (2,1 %) singari mamlakatlarda ham
islomiy bank xizmatlaridan foydalanilmokda*. Islomiy moliya mexanizmi o‘zining
adolatliligi, moliyaviy ingirozga uchrash darajasining pastligi bilan nafagat
musulmonlarni, balki boshqa din vakillarini ham o‘ziga jalb eta oldi.

14 Islamic Financial Services Industry Stability Report 2022, p. 12
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Bugungi kunda, islom moliyasining uchdan ikki gismi islom banklarida
jamlangan®. Islom moliyasini umumiy hajmini tasavvur gilish uchun, muallif
tomonidan O°‘zbekiston bank tizimining holatiga bo‘lgan hajmi bilan solishtirildi.
Islom moliyasining umumiy hajmi 2,438 trln. AQSh dollariga teng bo‘lsa,
O‘zbekiston bank tizimining haymi 25,7 mlrd. AQSh dollariga teng, ya’ni islom
moliyasi hajmi 95 baravar ko‘p degani. Islom moliya muassasalari hajmi jahon
moliya muassasalari hajmi bilan solishtirilsa, bugungi kunda islom moliyasi hajmi
339 trln. AQSh dollariga teng bo‘lgan jahon moliya muassasalari aktivlari umumiy
hajmining gariyb 0,71 foizini tashkil giladi.

Dunyodagi eng vyirik tijorat banki bo‘lmish Xitoyning ICBC banki
aktivlarining umumiy giymati 3,62 trin. AQSh dollariga teng, bu esa islom moliyasi
umumiy hajmidan ancha yuqori bo‘lib, birgina moliyaviy muassasa islom
moliyasidan ortig hajmga egaligini anglatadi. Shunga qaramay, islom moliyasi 0‘z
rivojlanish bosgichining boshida turibdi, istigboldagi musulmon mijozlar katta
salohiyatga ega. Masalan, musulmonlar ko‘pchilikni tashkil etuvchi davlatlarning
umumiy aholisi har yili 1,8 foizga ko‘payotgan bo‘lsa, butun dunyo aholisi soni
oshishi 1,1 foizni tashkil etadi. 2030 yilga gadar dunyo aholisining chorak gismi
musulmonlardan tashkil topishi kutilmoqda.
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Abstract:

This paper explores the use of the A-Star algorithm to construct an optimal
route for a mobile robot, taking into account obstacles using Python. The developed
program allows you to generate a map with an arbitrary location of obstacles and
automatically find the optimal path from the start to the end point, taking into
account the complexity of the route. The paper presents the results of implementing
the algorithm under various scenarios for the location of obstacles, which allows us
to evaluate the effectiveness and reliability of the algorithm in various conditions.
Experiments have shown that the A-Star algorithm provides fast and accurate route
generation even in complex environments with many obstacles. The results of the
study can be used to improve the autonomous navigation of mobile robots in real
working conditions.

Key words: Industry 5.0, Mobile Robots, Work zone, Route Planning,
Manufacturing Innovation, Industrial Innovation

INTRODUCTION

Moabile robots are now playing an increasingly important role in a human life,
including industrial, medical, transportation and household tasks [1]-[12]. Effective
route planning for mobile robots is a key element of their operation, especially in
environments where obstacles such as walls, furniture, people and other objects are
present [13]-[23]. Various methods and approaches can be used here [24]-[32].

The A-Star (A*) algorithm is one of the most widely used and effective
algorithms for finding the optimal path in a space with obstacles. Its use allows
mobile robots to find the shortest path from the start to the end point, taking into
account the location of obstacles and other conditions along the way. The
implementation of the A* algorithm in Python provides simplicity and flexibility in
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developing software for controlling mobile robots. This is especially true in the

rapidly evolving field of robotics and automation, where effective path planning
plays a critical role in improving the productivity and safety of mobile robots. Thus,
the development and implementation of the A* algorithm in Python for constructing
travel routes for mobile robots taking into account obstacles is an urgent task with
practical significance in the field of robotics and autonomous systems.

Related works

The A-Star algorithm is very popular for constructing routes in various fields.
Many scientists are exploring the possibilities of its application, as well as its
advantages and disadvantages; and trying to improve it in order to achieve defined
goals. Let's look at some recent works on this topic.

Erke, S., and co-authors in [33] propose a novel variable-step based A-Star
algorithm that allows them to reduce the computing time. They also developed the
heuristic function to overcome the shortcoming of traditional A-Star algorithm.

Authors in [34] also note that the path planned by the A-Star algorithm is not
the shortest path under certain conditions. And they developed an improved A-Star
algorithm to solve path planning under certain conditions, which can find a shorter
path in contrast of other related methods.

The paper [35] proposes an improved A-Star algorithm improves the search
direction to 12 search directions. Such algorithm expands the traditional A-Star
algorithm, because square A-Star algorithm has 8 search directions, regular hexagon
A-Star algorithm has 6 search directions.

Scientists in [36] work with another problem of A-Star algorithm. They try to
overcome the limitation of poor processing times for long-distance off-road path
planning, Compared with the conventional A-Star algorithm, the path planning
efficiency of their improved A-Star algorithm was accelerated by at least 4.6 times,
and the maximum acceleration reached was 550 times for long-distance off-road
path planning.

Tang, G., & etal. in [37] researched A-Star algorithm using for an Automated
Guided Vehicle in order to avoid the problems of many nodes, long-distance and
large turning angle, and these problems usually exist in the sawtooth and cross paths
produced by the traditional A-Star algorithm. The simulation results of the path
planning confirmed the effectiveness of the geometric A-Star algorithm.

The study [38] note that compared with other path planning algorithms, A-
Star occupies a large memory space. To solve this problem, this paper proposes three
new concepts such as the bidirectional search, a guide line and a list of key points.
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The authors [39] propose A-Star algorithm to solve the path planning problem

of the amphibious hull cleaning robot, which can clean the bottom of the ship and
store the bottom condition for professional inspection.

A-Star algorithm, namely Dynamic Anti-collision A-Star (DAA-Star)
algorithm, is proposed for the complex multi-ship encounter scenarios in [40].

Researchers in [41] focuse on finding the optimal route to tourism places in
West Java Province. The A-STAR algorithm is implemented using Python so that
the optimal route to tourism places in West Java Province is obtained.

The article [42] analyzes of A-Star, ThetA-Star, and Lazy ThetA-Star path
planning strategies is presented in a 3D environment.

Thus, we see that research in the field of application of the A-Star algorithm
for path determination. Later in this article we will look at using this algorithm to
plan a robot's trajectory.

A-Star algorithm implementation for the route planning

The A* (A-Star) algorithm is an effective method for finding the optimal route
from a starting point to an ending point on a map, taking into account obstacles. Its
operating principle is based on a combination of heuristic and greedy approaches.

In its simplest form, the work of the A* algorithm can be represented as
follows. Let S be the initial vertex, then g(S)=0 is the distance from the initial
vertex S to itself is 0. Let's place the vertex S in an open list O containing vertices
that have not yet been checked.

Let's search for the optimal path, let the open list O to be not empty, perform
the following actions:

— select the vertex n with the smallest value of the evaluation function f(n)

f(n)=g(n)+h(n), ((1)
g(n) — path length from the starting vertex S to the vertex n,
h(s) — heuristic estimation of the distance from the vertex n to the final vertex G.

At the next step, we check, if n is the final vertex G, then the algorithm ends,
otherwise for each neighbor m of the vertex n we check whether m belongs to an
already open or closed list of vertices. If m is already in the public list, we check if
its current estimation f(m) can be improved, and if it is neither the public nor
private list, we add it to the public list and calculate the values g(m) and f(m) for
it.
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The heuristic estimate (h) is usually calculated as the distance from the current
cell to the target cell, but can be adapted to take into account additional factors such
as obstacles.

The algorithm selects the cell with the smallest sum g and h for further

research, which allows it to go to the goal in the most efficient way.

Obstacles on the map prevent the algorithm from moving through the
corresponding cells, causing it to take an alternative path around the obstacles.

The efficiency of the algorithm is ensured by the use of a priority queue (heap)
to store and select the next cell to explore, which allows it to quickly find the optimal
path.

After reaching the end point, the algorithm reconstructs the optimal route by
following the parent links back from the goal to the starting point.

Thus, the A* algorithm ensures that the optimal route is found taking into
account obstacles on the map, which makes it widely used in robotics, games, path
planning and other fields.

It is important to note that the effectiveness of the algorithm may depend on
the choice of heuristic function and the characteristics of the terrain map.

With the right choice of parameters and heuristic function, the A* algorithm
provides high accuracy and speed in finding the optimal route, making it the
preferred method for navigation in difficult conditions.

Software implementation and experiments

To check the correctness of the reasoning, we will develop a program in
Python in the development environment PyCharm 2022.2.3 (Professional Edition).
Let us give an example of software implementation of the above described
mathematical expressions.

class Cell:

def __init_ (self, x, y, obstacle=False):
self.x = x
self.y=y
self.obstacle = obstacle
self.parent = None
self.g = float('inf")
self.h = float('inf")
self.f = float('inf")

This code snippet defines a Cell class, which represents a cell on an area map.

Class attributes: x and y: cell coordinates on the map; obstacle: Indicates
whether the cell is an obstacle. Default is False; parent: reference to the parent cell
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in the path search tree. Used to restore the path; g, h, f: values of the cost functions

for the path finding algorithm. By default they are set to infinity.

The __init__ method initializes the object's attributes when it is created. The
x and y parameters specify the cell's coordinates on the map, and the obstacle
parameter specifies whether the cell is an obstacle. The attributes g, h, f are
initialized to infinity (float('inf")).

# Overriding the comparison operator <" to compare Cell objects

def It (self, other):
return self.f < other.f

This code snippet is an override of the < operator for Cell objects.

The < operator is used in Python to compare objects. Overriding this operator
allows you to define comparison rules for class objects. In this case, the It
method is overridden to compare Cell objects by their f value.

The return value of self.f < other.f means that if the f value of the current
object (self.f) is less than the f value of the other object (other.f), then the current
object will be smaller than the other object when compared.

The following hardware was used for research: CPU Intel(R) Core(TM) i5-
9300H CPU @ 2.40GHz, RAM 16 Gb, GPU NVideo GeForce GTX 1660Ti (Ram
8Gb), Web-camera HD WebCam, OS Windows 10 Pro ( Version 22H2). A program
for implementing route finding and avoiding obstacles based on the A-Star algorithm
was developed in the PyCharm 2022.2.3 (Professional Edition) environment in
Python. The results of the program are presented in Figure 1.

10 4 | 1 | | | | il I
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Figure 1: Results of the program for finding a route and avoiding obstacles
based on the A-Star algorithm

However, for the successful application of the A* algorithm for mobile robots,
several important points must be taken into account. First, it is necessary to correctly
select the heuristic function for estimating the cost of achieving a goal so that it is
informative and effective. Secondly, it is important to take into account the
environmental features and dynamically changing conditions in order to avoid
collisions with obstacles and ensure the safe movement of the robot. It is also
recommended to use optimizations such as path caching and computation reduction
to improve the performance of the algorithm.

Conclusion

The A* algorithm is an effective method for finding the optimal route and
avoiding obstacles for mobile robots. It is based on finding a path in a state graph,
where vertices represent possible robot positions and edges represent possible
movements between these positions. The advantage of the A* algorithm is its ability
to take into account both the cost of moving to the current position and a heuristic
estimate of the cost of reaching the goal, which allows it to find the optimal path
taking into account obstacles and constraints.

One of the key advantages of the A* algorithm is its ability to find the optimal
path while using computing resources wisely. This makes it suitable for real-time
applications on mobile robots. In addition, the A* algorithm has the optimality
property, which means that it always finds the shortest path to the goal if such a path
exists.

Overall, the A* algorithm is a powerful tool for finding the optimal route and
avoiding obstacles for mobile robots. Its efficiency and optimality make it one of the

most popular path planning methods in robotics.
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CHOY TARKIBIDAGI TEMIR (I11) IONINI ORGANIK REAGENTLAR

YORDAMIDA ANIQLASH

Shomirzayeva Z.X., Tillayev X.R., Qahhorov A.R., Xolmirzayev D.T.,
Qurbonova Sh.B., Xursanova M.X.,
Termiz davlat universiteti, Termiz sh. Barkamol avlod ko’chasi, 43-uy
E-mail: zulfiyashomirzayeval4@gmail.com

ANNOTATSIYA

Ushbu magqolada kundalik iste’molda bo’lgan tabiiy ko’k choy tarkibidagi
temir (I11) ionini analitik usullar bilan aniglash, ularning mavjud xossalarini
o’rganish va qo’llash bo’yicha tadqiqotlar bayon qilingan. Temir ionlarining choy
tarkibidagi o’rtacha miqdori 0,02 mg/kg ga tengligi aniqlangan.

Kalit so‘zlar: Choy, qurug choy tarkibi, choyning targalishi, sulfasalitsil
kislotasi, temir (Ill) ioni, natriy gidroksid, suv, ammiak, natriy atsetat, kaliy
geksatsianoferrat (I1).

Kirish. Choy dunyodagi eng muhim ichimliklar gatoriga kiradi. Choyning
Shargdan G'arbga targalishi nafagat turmush tarziga ta'sir ko'rsatdi, balki Sharg va
G'arb o'rtasidagi almashinuv almashinuviga ham yordam berdi. Choy ta'mini
rivojlantirish uchun muhim bo'lgan choyni gayta ishlash bir necha bosgichlarni o'z
ichiga oladi, masalan, quritish, o'chirish, dumalash, fermentatsiya (fermentli
oksidlanish) va fermentatsiyadan keyin [1]. Mexanik ishlov berishning rivojlanishi
bilan choy hozirda qo'lda ishlov berish va mexanik ishlov berish yo'li bilan keng
ishlab chigarilmoqgda. Choy polifenollari, teanin, choy pigmentlari va kofein kabi
choyning bir nechta komponentlari ham zamonaviy ajratish usullari bilan olingan.
An‘anaviy xitoy tibbiyotida choyning sog'liq uchun foydali ekanligi uzog vaqgtdan
beri hujjatlashtirilgan [2]. Zamonaviy tibbiy va ovgatlanish bo'yicha tadgiqotlar
shuni ko'rsatdiki, choyning ko'plab sog'liq uchun foydalari bor, qon lipidlari va gon
shakarini kamaytirish, yallig'lanishga garshi va oksidlanishga garshi ta'sir ko'rsatadi.
Ma'lum darajada, choyning zamonaviy tibbiyot tomonidan tasdiglangan faoliyati
an'anaviy tibbiyotdagi yozuvlarga mos keladi [4]. Fanlararo nazariyalar, usullar va
usullar choy va zamonaviy texnologiya va fan bo'yicha tarixiy hujjatlarda mavjud
bo'lgan bilimlarni birlashtirishga yordam beradi [5].

Tadgigotning maqgsadi. Choy tarkibidagi temir (I11) ionini analitik usullar
bilan aniqlash va ularning mavjud xossalarini o’rganish, hamda choy tarkibini
o’rganish va sifatini yaxshilash.
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Kerakli reaktivlar: Ushbu magolada analitik usullardan foydalanilgan.

1. Natriy gidroksidi; 2. Sulfasalitsil kislotasi; 3. Temir (I11) ioni

4. Ammiak; 5. Distillangan suv

Tajribaviy gism: Dastlab ishni olib borish uchun kerakli reaktivlarni va
jihozlarni yig’ib olamiz. So’ngra quruq choyni 50 ml distillangan suvga solgan
holatda 15 minut davomida olib qo’ydik. Keyin tarkibida temir (III) ioni borligini
aniglash uchun sifat reaksiyalarini olib bordik. Sulfasalitsil kislotasi Fe (II1) ioni
bilan pH sharoitiga garab, har xil komplekslar hosil giladi. pH=9-11 bo‘lganda eng
turg‘un uch sulfasalitsilat anionli kompleks hosil bo‘ladi [6]:

’ i
(K} g
1o .5 LELL 0y

5 tomchi temir (111) tuzi eritmasiga 10 tomchi sulfasalitsil kislota eritmasi va
0,5sm?® konsentrlangan ammiak eritmasi qo‘shiladi. Eritma sariq rangga bo‘yaladi.
Kislotali sharoitda esa (1sm® HCI 1:1) qgizil rangli, bir ligandli kation kompleks hosil
bo‘ladi.

Tajriba natijalari tahlili. Eritmadan ozroq olib unga sulfasalitsil organik
reagent ta’sir etirganimizda och sariq rangli eritma hosil bo’ldi.

O‘yuvchi ishqorlar. Temir (III) tuzlari bilan qizil-qo‘ng‘ir rangli kuchli
kislotalarda eriydigan Fe(OH)s cho‘kmani hosil giladi:

Fe3* + 3OH— Fe (OH)3|

Alyuminiy, xrom va rux gidroksidlaridan fargli ravishda amalda Fe (OH);
ishqorlarda erimaydi. Temir (I11) ioni Fe (OH); shaklida pH~3,5 bo‘lganda to‘liq
cho‘kdi.

Natriy atsetat sovuq sharoitda temir (I1l) ioni bilan gizil rangli kompleks
birikma [Fe(CH3COO)s(OH),]" hosil giladi. Qizdirganda bu modda qizilqo‘ng"ir
Fe(OH)2CH3COO cho‘kmasini hosil qiladi.

Kaliy geksatsianoferrat (II) bilan temir (III) ioni to‘q ko‘k rangli «berlin
lazuri» cho‘kmasini hosil giladi:

4 FeCl; + 3K4[Fe (CN)g] — Feq[Fe (CN)g]s] + 12KC1

4 Fed* +3 [Fe (CN)6]4—> Fes[Fe (CN)s]sl

Cho‘kma kislotalarda erimadi, ammo ishqorlar ta’siridan Fe(OH)3 hosil qilib
parchalandi:
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Fes[Fe (CN)g]s] + 12NaOH — 4Fe (OH)3| + 3Nas[Fe (CN)g]

Kaliy geksatsianoferrat (II) bilan bo‘lgan reaksiya Fe3+ ioniga xos reaksiya
bo‘lib, u juda sezgirdir. Reaksiya uchun topilish minimumi -0,05 mkg, minimal
konsentratsiya 1*10-6, suyultirish chegarasi -1:1000000 ni tashkil giladi. Reaksiyani
pH=2 bo‘lganda, eritmada oksalatlar bo‘lmaganda va reagentdan tomchilatib
qo‘shgan holda o‘tkazish magsadga muvofiq. Agar reaksiya uchun ko‘p miqdor
K4[Fe(CN)6] olinsa, «berlin lazuri» erib, kolloid KFe[Fe(CN)6] hosil bo‘ladi:

Fes[Fe (CN)s]s| + Ka[Fe (CN)s] — 4K Fe [Fe (CN)s]|

Ka[Fe(CN)s] gaytaruvchilik xossasiga ham ega ekan:

[Fe (CN)6]4' + Fed— [Fe (CN)g]s- + Fe2*

Oxirgi reaksiya natijasida hosil bo‘lgan ionlar o‘zaro ta’sirlashib, «turnbul
ko‘ki»ni hosil qildi:

2[FE(CN)6]4' + 3Fe>— Fes[Fe(CN)s]2]

1-  Rasm 1. Fe*" ni ammiak bilan ta’siri. 2. Choyni sulfasalitsil kislota
bilan ta’siri. 3. Fe*" ni sulfasalitsil kislota bilan ta’siri.

Xulosalar. Biz bu tadqiqotdan xulosa qilib aytadigan bo’lsak choy tarkibida
temir (I11) ioni juda oz migdorda ekan. Demak bu qurug choy tarkibida toza va
yaxshi bo’lib ya’ni oliy navli quruq choy hisoblanadi.
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STUDYING THE METABOLIC PROPERTIES OF CREATINE
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Annotation: Creatine is synthesized primarily in the liver as a result of
methylation of glycocyamine (guanidinoacetate synthesized in the kidneys from the
amino acids arginine and glycine) with S-adenosylmethionine. It is then transported
through the blood to other organs, muscles and the brain, where it is converted by
phosphorylation into the high-energy compound phosphocreatine

Key words: Creatine, S-adenosylmethionine, guanidinoacetate, synthesized,
amino acids.

INTRODUCTION

This is naturally due to the harsh living conditions of animals. First, some
data. Different groups of animals shed their antlers at different times. The oldest
males are dehorned just before the New Year. Young males carry antlers until the
end of February. Non-pregnant females do not shed their horns until mid-May, and
pregnant females do not shed their horns until the birth of calves, which are born
until the end of June[1-6].

It can be seen that the most vulnerable social groups wear horns longer.

The fact is that horns are needed for protection. To protect their food from
other members of the herd.

In winter, the deer obtains food from under the snow, “hoofs”, raking the crust
with its hooves to get to the reindeer moss. This takes a lot of energy, and if there is
an ice crust or the snow cover is too large, then more energy will be spent on
obtaining food than from the food itself. Therefore, in such conditions there is no
time for chivalry and stronger animals begin to take away the already dug up food.
This is precisely why nature dehorns the largest males before anyone else. You will
dig up a strong one, and the horned females will be able to protect their share. Well,
then continue along the lines. The longer the winter, the more food pregnant females
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need, so all other groups lose their horns one after another so as not to create

competition for the mothers[7-13].
Metod and results

Creatinine is a breakdown product of creatine phosphate as a result of muscle
and protein metabolism. It is released by the body at a constant rate (depending on
muscle mass [14-20].

Serum creatinine [3] (a blood measurement) is an important indicator of
kidney health because it is an easily measured byproduct of muscle metabolism that
Is excreted unchanged by the kidneys. Creatinine itself is produced through a
biological system that includes creatine, phosphocreatine (also known as creatine
phosphate), and adenosine triphosphate (ATP, the body's immediate source of
energy).

Creatine is synthesized primarily in the liver as a result of methylation of
glycocyamine (guanidinoacetate synthesized in the kidneys from the amino acids
arginine and glycine) with S-adenosylmethionine. It is then transported through the
blood to other organs, muscles and the brain, where it is converted by
phosphorylation into the high-energy compound phosphocreatine [4]. The
conversion of creatine to phosphocreatine is catalyzed by creatine kinase; During
the reaction, spontaneous formation of creatinine occurs [5-20].

Creatinine is removed from the blood primarily by the kidneys, mainly by
glomerular filtration, but also by proximal tubular secretion. There is little or no
tubular reabsorption of creatinine. If filtration in the kidneys is insufficient, the
concentration of creatinine in the blood increases. Therefore, blood and urine
creatinine concentrations can be used to calculate creatinine clearance (CC), which
roughly correlates with glomerular filtration rate (GFR). Blood creatinine
concentrations can also be used separately to calculate estimated GFR [5].
Ketoacids, cimetidine and trimethoprim reduce tubular secretion of creatinine and
therefore increase the accuracy of GFR estimates, especially in severe renal failure.

An alternative assessment of renal function can be made by interpreting the
plasma creatinine concentration along with the urea concentration. The BUN-to-
creatinine ratio (the ratio of blood urea nitrogen to creatinine) may indicate problems
other than those specific to the kidneys; for example, a urea concentration that is
elevated disproportionately to creatinine may indicate a prerenal problem such as
volume depletion. Mechanism syntheses creatinine in vivo:
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Experimental part

Antibacterial and potential immunosuppressive properties. Research shows
that creatinine may be effective in killing many types of bacteria, both gram-positive
and gram-negative, as well as various strains of antibiotic-resistant bacteria.
Creatinine does not affect the growth of fungi and yeast; this can be used to isolate
slow-growing fungi free from the normal bacterial populations found in most
environmental samples. The mechanism by which creatinine Kkills bacteria is
currently unknown. A recent report also suggests that creatinine may have
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Immunosuppressive properties, so we sought to continue our scientific work to study

the biochemical properties of creatinine and exists in three different tautomeric states
A, B, C:

NH —= > NH

N / NHZ ~
0) }ll 0 N HO
A B

Creatine synthesis and amino acid metabolism

How much of a burden does creatine synthesis place on amino acid
metabolism? The issue regarding glycine is straightforward, because the entire
glycine molecule is incorporated into creatine. Therefore, between d 4 and 11,
piglets incorporated ~9.7 mmol of glycine into creatine at a mean rate of
25.4 yumol-kg '-h™!. The total intake of glycine over the same period (80 mmol) can
be estimated from the glycine composition of mature sow milk and a milk
consumption of 0.77 L/(piglet-d). Creatine synthesis, therefore, accounts for ~12%
of dietary glycine. In addition, it is clear that considerable glycine synthesis occurs
in neonatal piglets. Glycine accounts for 11.3% of whole piglet protein. Given that
our piglets accumulated 242 g of protein over 7 d, we calculated that they deposited
~360 mmol of glycine in their protein, which is >4 times their glycine intake in milk.
The glycine used for creatine synthesis is, therefore, only ~2.7% of the net glycine
incorporated into protein.

The metabolic burden on methionine and arginine metabolism may also be
calculated in a similar way. Between d 4 and 11, we calculated a methionine intake
of 27.8 mmol and an arginine intake of 47.7 mmol. Therefore, creatine synthesis
amounts to ~35 and 20%, respectively, of the dietary intake of these amino acids.
We therefore estimated that between d 4 and 11, there was a net deposition of 93
mmol of arginine and 31.7 mmol of methionine in piglet protein. That piglets’
arginine deposition into protein was twice their arginine intake in milk reflects the
substantial endogenous arginine synthesis in these animals. The arginine used for
creatine synthesis amounts to ~10.3% of that incorporated into protein. The net
deposition of methionine in protein is very similar to our estimates of milk
methionine ingestion, which is consistent with the fact that methionine cannot be
synthesized in animals. Methionine used for creatine synthesis is ~30.4% of
methionine deposited in protein. However, evaluating the burden of creatine
synthesis on the metabolism of arginine and methionine is more complex than that
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of glycine, because the entire methionine and arginine molecules are not

incorporated into creatine. In the case of methionine, only the methyl group is
incorporated from SAM. In the case of arginine, only the amidino group is
incorporated. In both cases, methionine and arginine can be regenerated by enzymes
in their respective cycles.

Amino acids and creatine synthesis. The production of 1 molecule of creatine
requires an entire glycine molecule together with an amidino group (provided by
arginine) and a methyl group (provided by SAM). Whether this represents a net
utilization of arginine and methionine depends on the occurrence of mechanisms to
regenerate arginine from ornithine and methionine from homocysteine. CBS,
Cystathionine g-synthase; CGL, cystathionine y-lyase; CPS 1, carbamoylphosphate
synthetase 1; DMG, dimethylglycine; OAT, ornithine ~ aminotransferase;
OTC, ornithine carbamoyltransferase; THF, tetrahydrofolate.

The burden imposed by creatine synthesis on arginine metabolism is, also, not

clear-cut. AGAT produces ornithine and the key issue lies in the fate of this amino
acid. Ornithine may be converted to citrulline by ornithine
carbamoyltransferase and, ultimately, to arginine. However, ornithine conversion to
citrulline requires a source of carbamoylphosphate. Carbamoylphosphate synthase 1
Is absent from the kidney. Alternatively, ornithine may be catabolized via ornithine
aminotransferase, which is active in the kidney; however, this results in a loss of its
potential to be reconverted to arginine. Clearly, this issue requires more work, but
the following may be pertinent: 1) arginine is a conditionally essential amino acid in
neonatal piglets, i.e. endogenous arginine synthesis cannot supply all of the arginine
required; and 2) arginine may become limiting for growth in neonatal piglets.
Plasma arginine decreases 20-40% between the ages of 3 and 14 d. The growth of
milk-reared piglets between d 7 and 21 can be markedly improved by either
provision of supplemental arginine or pharmacological activation of intestinal
arginine synthesis. These data suggest that the maximal growth of piglets is limited
by arginine availability. It may also be noteworthy that preterm infants exhibit
hypoargininemia. The demand for arginine imposed by high rates of creatine
synthesis may well be responsible for the neonatal decrease in circulating arginine
levels.
Conclusion

Our measurements reveal that neonatal piglets synthesize most of the creatine
that is acquired. This, in turn, has substantial metabolic implications. The rate of
creatine synthesis is quite small compared with glycine fluxes and can hardly be
considered a major drain on glycine pools. On the other hand, creatine synthesis may
well make appreciable demands on arginine metabolism. Clarification of this issue

requires further work. Finally, creatine synthesis in neonatal piglets is a major user
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of labile methyl groups and, clearly, places a very large burden on the dietary

provision of appropriate methyl donors (methionine, choline, and betaine) and on
the synthesis of new methyl groups via folate-dependent methylneogenesis. A
similar quantity of choline in sow milk would provide a total of ~6.5 mmol to each
piglet per week. Milk choline could therefore provide a large portion of the necessary
labile methyl groups. However, the degree to which it does so will depend on the
extent to which choline is catabolized by piglets compared with its utilization
for phospholipid and acetylcholine synthesis. The contribution of different tissues to
creatine synthesis also requires further exploration
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TABITY-IQLIM OMILLARINING YO‘L HOLATIGA VA

AVTOMOBIL HARAKAT SHAROITIGA TA’SIRI.
Qodirova Mahliyo Zafar qizi
Termiz Muhandislik-Texnologiya institute
9052194 94

Annotatsiya: Avtotransport vositalari tabiiy va iglim sharoitlari bilan bir
vaqgtda yo'lga ta'sir giladi. Tabiiy iglim sharoiti ko'plab omillar bilan tavsiflanadi,
ularning har biri e'tiborga olish va individual tahlilni talab giladi. Ularning ta'siri
avtomobil yo'llarini qurish, rekonstruksiya gilish, ta'mirlash va ulardan foydalanish
xarajatlariga bevosita ta'sir giladi, bu ko'p hollarda avtomobil yo'lining hayot
aylanishining muayyan bosgichida u yoki bu yechimni tanlash uchun hal giluvchi
sababdir. Maqgola avtomobil yo'lini loyihalashda tabiiy va iglim sharoitlarining
ta'sirini hisobga olishning o'ziga xos xususiyatlariga bag'ishlangan.

Kalit so’zlar: Transport, avtomobil yo'llari, yo‘l-transport talablari, yo‘lning
holati, me’yoriy baholash usullari, tabiiy sharoitlar, atmosfera yog'inlari.

Hammamizga ma’lumki, bugungi kunda dunyoning istalgan mamlakatlarida
turli xil og‘irlikdagi avtomobillar soni oshib bormoqda. Bunday holat o°z navbatida
avtomobil yo‘llariga tushayotgan og‘irlikni oshishiga olib kelganligi bois
mustahkamligi yuqori bo‘lgan qoplamalarga talab oshib borayotganligini
ko‘rsatmoqda. Avtomobil yo’llarini ekspluatatsiya qilish jarayonida yo’l holatiga
ta’sir qiladigan asosiy omillar:

»  yo’l poyi va yo’l to’shamasiga avtomobillar yuklarining ta’siri;

»  yo’l konstruktsiyasining zo’riqish-deformatsiyalanish holati va
ularni buzilish jaryoni;

»  goplama va asos gatlamlarining strukturasini buzilishi va qgoldiq
deformatsiyalari;

»  yoriqlar va o’yiqlarning yuzaga kelish sabablari;

»  yo’l goplamasining yemirilishi va uning sabablari.

Yo‘l poyining mustahkamligi va turg‘unligi, asosan undagi suv issiqlik
rejimiga bog‘liq. Suv issiqlik holati deb, yo‘l poyini turli nuqtalarida temperatura va
namlikni davriy o‘zgarishlariga aytiladi. Suv issiglik rejimi yo°l iglim zonalari
xususiyatlariga qarab farqlanibgina qolmay avtomobil yo‘llarining joylashuvi, ya’ni
yo‘l poyi konstruksiyalari ko‘ratma yoki o‘ymadan o‘tishga atmosfera yog‘inlariga,
muzlash chuqurligiga va boshga faktorlarga bog‘liq, agar bu ko‘rsatkichlarning
o‘zgarishi chegaradan o‘tsa, yo‘l poyi o‘z mustahkamligini va turg‘unligini
yo‘gotadi, u holda keskin havo temperaturaning o‘zgarishi va namlikni ortishi suniy
inshootlarni qurish zarurligini ko‘rsatadi. Atmosfera yog‘inlari yomg‘ir va qor
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ko‘rinishida bo‘lib, silliq va suv o‘tkazmaydigan qoplamadan yo‘l yogasiga oqib,
so‘ng yon qiyalik yon ariqlarga tushadi. Agar yomg‘ir jadal yog‘sa yo‘l yoqasi va
yon qiyaliklarni yuvib, yon ariglardan toshib oqadi va yo‘l poyiga shimiladi, yo‘l
poyini va to‘shamasini namligini oshiradi. Bo‘ylama qiyaligi bo‘lgan yo‘llarda
ogimni ta’siri kuchayishi evaziga yo‘l to‘shamasining cheti va yo‘l yogasining
yuvilishi, ulardan suv oqib o‘tgan joylarda ko‘tarmani yuvilishi ro‘y beradi. Quyosh
ta’sirida gruntga shimilgan suvlar yuqoriga qarab harakatlanadi, bu esa oz
navbatida yo‘l poyini ko‘tarilishiga, to‘shamani buzilishiga sabab bo‘ladi. Iqlim va
ob-havo tabiat faktorlarining asosiy qismi bo‘lib, yo‘lning transport-ekspluatatsion
ko‘rsatkichlariga, avtomobillarning harakat rejimi va harakat xavfsizligiga hamda
ularning ishlash qobiliyatiga o‘z ta’sirini ko‘rsatadi.

Yo‘l xo‘jaligi viloyat iqtisodiyotini rivojlantirishga katta ta’sir ko‘rsatadi,
chunki u shahar va qishloq aholi punktlarining iqtisodiy faolligini ta’minlaydi,
sanoat va qishloq xo‘jaligini rivojlantirish salohiyatini belgilaydi, yuk va yo‘lovchi
tashishning zarur hajmini tashishni ta’minlaydi. Shu sababli, transport muammosini
eng samarali hal qilishni asoslash imkonini beradigan avtomobil yo‘lini qurish
uchun optimal variantni tanlash zarurati tug‘iladi. So‘nggi yillarda byudjetdan
tashgari mablag‘larni, shu jumladan, xususiy investorlarni davlat-xususiy sheriklik
asosida yanada kengroq jalb etish imkonini beruvchi me’yoriy-huqugiy baza
yaratilganligi munosabati bilan bu boradagi ishlarni dastlabki baholash zarurati
paydo bo‘ldi. Investision loyihalarni baholashning xalgaro amaliyotida xususiy
investorga mablag‘larni investisiyalashning maqsadga muvofiqligi (maqgsadga
muvofiq emasligi) to‘g‘risida garor gabul qilish imkonini beruvchi bir gancha
ko‘rsatkichlar qo‘llaniladi: sof joriy qiymat; rentabellik indeksi; ichki daromad
darajasi; to‘lov muddati, shuningdek ko‘rsatkichlar: iqtisodiy samaradorlik
koeffisiyenti; xarajatlarning har bir so‘mi uchun tejash (iqtisodiy samaradorlik.
Ushbu ko‘rsatkichlardan foydalanishning qiyinligi shundaki, avtomobil yo‘lini
qurish narxini aniglash mumkin, ammo iqtisodiyotning tegishli sohalaridagi
iqtisodiy samaralarni aniqlash ancha qiyin, chunki ular yo‘q. Iqtisodiyotning boshqa
tarmoglari, shubhasiz, rivojlangan yo‘l tarmog‘idan foyda ko‘radi. Bu ishlab
chigarish sohasini rivojlantirish, korxonalar rentabelligini oshirish, ishlab chigarish
hajmini oshirish kabi ijobiy ogibatlarga olib keladi. Transport xarajatlarining
kamayishi hisobiga tejamkorlik transport aloqalarining ko‘payishi bilan bog‘liq.
Y o‘lning sifati ganchalik yaxshi bo‘lsa, masofalarni bosib o‘tish uchun kamroq vaqt
ketadi, yo‘l-transport hodisalari soni kamayadi. Bunda aholi ham, hududdagi
xo‘jalik yurituvchi subektlar ham foyda ko‘radi. Ma’lumki, bozor iqtisodiyoti
rivojlangan mamlakatlarda ham yo‘l qurilishi loyihalari samaradorligi sezilarli
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darajada farq qiladi. Masalan, Yevropa Ittifoqi mamlakatlarida yo‘l loyihalari

rentabelligi 0,65 dan 10,5% gacha va o‘rtacha 4% ni tashkil giladi [3-9]. Yo‘l
loyihalari hatto pullik yo‘llar, shuningdek, yo‘l chetida joylashgan yo‘l xizmati
ob’ektlari qurilishida ham yuqori xavf va past rentabellik bilan ajralib turadi. Shu
sababli, xalgaro amaliyotda mahalliy investisiya loyihalarini baholashda
qo‘llaniladigan ko‘rsatkichlar, bizningcha, amaldagi me’yoriy-huquqiy bazaga
moslashtirilishi zarur.

Transport-yo‘l majmuasi atrof-muhitni ifloslantiruvchi  kuchli manba
hisoblanadi. 35 million tonna zararli chigindilarning 89 foizi avtomobil transporti va
yo‘l qurilishi korxonalari chiqindilari hisoblanadi. Suv havzalarining ifloslanishida
transportning roli katta. Bundan tashgari, transport shaharlardagi shovginning asosiy
manbalaridan biri bo'lib, atrof-muhitning termal ifloslanishiga sezilarli hissa
go'shadi.Rossiyada avtomobil transportidan chigadigan chigindilar yiliga 22 million
tonnani tashkil giladi. Ichki yonish dvigatellarining chigindi gazlari 200 dan ortiq
turdagi zararli moddalarni o'z ichiga oladi, jumladan kanserogen. Neft mahsulotlari,
shinalar va tormoz prokladkalarining eskirgan mahsulotlari,quyma va changli
yuklar, muzdan tozalash vositasi sifatida ishlatiladigan xloridlar yo'l chetlari va suv
havzalarini ifloslantiradi kunda insoniyat sivilizatsiyasini mashinasiz tasavvur gilish
giyin Rivojlangan mamlakatlarda u nafaqgat asosiy vosita, balki kundalik hayotning
bir gismiga aylandi. Insonning harakat erkinligiga bo'lgan tabiiy istagi, ishlab
chigarish  faoliyati va xizmat ko'rsatish  sohasidagi  funktsiyalarning
murakkablashishi va nihoyat, katta shaharlarda, shahar aglomeratsiyalarida
hayotning 0'zi - bularning barchasi shaxsiy foydalanish uchun avtomobillar sonining
ko'payishiga olib keladi yuk tashish hajmini oshirish. Shu bilan birga, motorizatsiya
tushunchasi harakatni ta'minlaydigan texnik vositalar to'plamini o'z ichigaoladi
avtomobil va yo'l. Biroq, fan-texnika taraqqiyoti yutuqlari odamlarga nafagat foyda,
balki zarar ham keltiradi.Siz hamma narsa uchun to'lashingiz kerak deydi gadimgi
donolik.Avtomobil uchun to'lov - bu bizning sog'ligimiz, hayotimiz.Bu yo'l-
transport hodisalari,baxtsiz hodisalar ehtimoli.Bu chigindi gazlar, transport
shovqinlari va boshga jismoniy ta'sirlar bilan atrof-muhit ifloslanishidan zararning
mugqarrarligi.Ulardan  hamma odamlar, hatto hech gachon mashina
ishlatmaydiganlar ham azob chekishi kerak.Va nafagat odamlarga - butun
tabiatga. Atrof-muhitga bu zararli ta'sirlarni yaratadi, albatta, yo'l emas,balki
avtomobil.Yo'l atrof-muhitni avtomobildan himoya giladi.Dizayn muhandisi,
guruvchi, operatorning vazifasi bu himoyani yanada samarali va arzonroq
gilishdir.Biz mashinasiz yashashga undamaymiz.Biz fagat 20-asrning ushbu yutug'i
uchun to'lashimiz uning foydasiga ko'prog mos kelishini xohlaymiz.Bugungi kunda
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O‘zbekiston ko‘chalarida 4 milliondan ziyod mashina harakatlanmoqda.Bugungi

kunda O‘zbekistonda har yetti kishiga Dbittadan avtomobil to‘g‘ri
keladi.Ya'ni,O‘zbekiston =~ ko‘chalarida 4  milliondan  ziyod  mashina
harakatlanayapti.Bundan tashqari, avtomobil shovqini zararli
tovushdir.O‘zbekistondagi yirik shaharlar aholisining 60 foizdan ortig‘i bugungi
kunda xuddi shunday zararli shovgindan aziyat chekadi,Biz nafas oladigan havo -
atmosferani tashkil etadigan qatlamlar har gaysisi o‘zining muayyan vazifasiga
ega.Masalan, ozon qatlami barcha tirik organizmlarni nurlanishdan saqglaydi.
Quyosh nurlari ta'sirida kislorod, azot oksidi va boshga gazlar ishtirokida hosil
bo‘lgan ozon kuchli ultrabinafsha nurlarni o‘ziga yutib, tirik organizmlarni uning
salbiy ta'siridan himoya giladi.Avtomobillardan havoga chigariladigan is gazi esa
ozonning yemirilishiga sabab bo‘ladi. Mutaxassislarning hisob-kitobiga ko‘ra,
havoni ifloslantiradigan asosiy antropogen omillar ro‘yxatida avtomobil transporti
birinchi o‘rinni egallaydi.Yani umumiy zararning 40 foizi Yer yuzida
harakatlanayotgan avtomobillar hissasiga to‘g‘ri keladi.Qolgan zararning 20 foizi
energetika sanoati, 14 foizi korxona va tashkilot ishlab chigarishi, 26 foizi gishlog
xo‘jaligi ishlab chiqarishi, maishiy kommunal xo‘jaligi va boshqa sohalardan
yetkaziladi.Shuning uchun mutaxassislar avtomobilni "g‘ildirakli kimyoviy fabrika"

deb atashadi.
Foydalanilgan adabiyotlar:
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XNBA “UYOH-KAJ'BA” 3ATIOBEJTHUTU TUBUMHUJAAT' KYK
MHHOP MEBbMOPUHA TAXJIUJIUT A OUJI.

PaxmonoB B.C 1.,CasyTtos P.D 2, Kypom6oes C.M ° Marsanaesa III.III *
o Vprany gasnar yHuBepcuTeTH npod., rypyx WiIMuii paxoapu; *-

“Kypunumn” xadeapacy KaTTa YKUTYBHCH; -1y Kadenpa YKuTyBuucH, *-3-00CKud

Tajadacw.

Masxyp uwoa Xuea “Huon-ganva” 3anosednucu muzumuoacu Kyxmunop
(Kanma munop) Homu Ounan Mawxyp UHWOOm MebMOPUULUSU XAMOA KOHCIMPYKMUB
Mu3umu KucKkada MyxaHOuCOHa maxauau xamda MUHOpA cupmu KONnJiaHzaH caas3yp
njiumkaiaap maxjauiu KeimupuicaH.

Taany cyznap: Kypuiuui Madauusamu, MUHOPpA, UM, KOHCMPYKMUE mu3um,
ceOMEMPUK HAKUL, SUHANOAL.

B oOanmnoii pabome npuseden apxumekmypHwlli U UHICEHEPHBIU AHAIU3
KOHCmMpYKmueHou  cucmemsvl muHapema «Kyk munopy (Kanma munap),
AHAJIUSUPOBAHbL UYBEemHble 2NA3YPOBAHHbIE NJIUNIKU, YeM NOJIHOCNbIO NOKPblM
OaHHbIU  MUHApem.

Kniwouesvie cnosa: cmpounielibHoe UCKyccmieo, MurHapeni, Kupnuu,
KOHCMPYKmMueHas cucmema, 260M€mpull€CKuL7 y3op, 1ecmuuya.

In this work, an architectural and engineering analysis of the structural
system of the minaret "Cook Minor" (Kalta Minar) is presented, colored glazed tiles
are analyzed, in which these minarets are completely covered.

Keywords: building art, minaret, brick, structural system, geometric pattern,
staircase.

Tapuxan Xopa3m BoXacu MHCOHUSAT IUBUIIN3ALIMsSICUTa OeKnuéc Xucca Kyra
onumiiapu OuslaH axpanu0 Typaau. Boxana marematuka (aHu pPUBOXKIAHUIIN
IOKOpH Japakaja OyiraH, MaTeMaTUKaHUHT alpUM WYHATUILUIAPU KOHYHJIAPH 11y
epla spaTwiraH €K PUBOXJIAHTUPWITaH. ACTa-CEeKMH MaTeMaTHK (QUKpIaliiaH
apXUTEeKTypa, KypWIHII MaJaHUATH, aMalluii caHbaTra YTHII jkKapaéHH Ky3aTuia
O60pub, OmIMMIap MaTeMaTUKAJNANIyBU >KapacHUJa MaTeMaTHUKa KOHYHJIapUIaH
Oanuuii WXKOATAa Ba YHJIAH KEWMHPOK KYPWIMILI CAHBATUra KYYUPHII >KapacHu
Ky3atuiarad. by xonaT mebpMmopiap FOsJIapUHM MEbMOPYMIUK OPKAIU KYpUIIUII
KapaéHUra KEHI TaTOMK KUJIUINTa UMKOHUATIAp 04nb OepAr Ba MEBMOPUMITHK
KOHYHJIAapU JIaBp SCTETUK Tajabliapu acocuia PUBOKIAHUO, MAKIIAHUO OOpIu.

AliHUKCa, JolMXanall Ba KypuIlja IKOpH OWINM JapakacuHU Tanad
ATaJAUraH MUHOpaJIap MEbMOPYMIMIH OyHra sIKKoa muconl Oyna onaau. FOxkopu
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OunuM Japakac XamjJla MEbMOpUN KYHHUKMallap HaTwkacuia OyHEH STHITaH

canobaTiu MebMOpUii acapiiapaad Oupu 0y -KYK MUHOp €KU KajTa MUHOP UHILIOOTH
MaXMyacHUJIHP.

MyxamMmman AMUHXOH MaJpacaCMHUHT OOl Ma)kKMyacu pyrapacujaa
KoWnamrad ymoy MuHopa, Kypuinumu 1855 iunga Tyxtad konras. Pexara kypa,
MUHOpa OyTYH MYCYJIMOH AYHECHIa SHT OanaH] HHIIOOT OYIIMIIY JIO3UM H/IH.

Yy MHIIOOTIa WK TYJTAKOHIM YIIUOB UIIApU YTraH acpHUHT 30-iminapu
oxnpuaa B.JI.Boponnna tomonnnman Ba xevnnHuanuk f.I.Fymomos, B.bynarosa,
N.H.HoTkuHiap TOMOHHUIaH YPraHWITaH.

Numootuauar  Oamanmmra  28,0M. OynmmuO, IHaMETPUHUHT acocIaru
kuiimati D=142m. Ba 1okopumaru kuiimatu d=106M. ra tedr. Myraxaccucnap
¢ukpruya, MUHOpa KypWIMIIN OXUPUra €TKa3Wujca, YHUHT OaJlaH[JINTU TaXMHHAH
72 OM, MHITIOOT FOKOpHU auameTpu d=2,2m. ra TeHr Oyimmu go3um 31u[4,1840].

Mapnpaca Ba yuusr €auga 1851-55 v Myxamma, AMUHXOH TONIITUPUFUATA
OuHoaH Ycrta AOAy/uia >KMH TOMOHHUJIaH KypwiraH ymOy MHUHOpa MYCYJIMOH
MEBMOPUYWINTUHUHT OUp KYpUHUIIM OYnub, aHUK Xucobianuiap acocujia
KYpPWITaHH, MIAKINN YUFYHIIUTY Ba T'y3all NapA03u OUjlaH axpaaud Typaau.

Maskyp MUHOpaHHHT KypHJIMIIN MabJiyM cababiapra Kypa TyrajuianMain
KoiradH. XajJiu OuTMaraH MUHOpaHu Ioupiap “danak aWBOHMra KyWHIIraH
ycTyHAeK” ned Tapudiamnras.

By MuHOpa kecuk KoHyc makiauaa 0ynnuo, Xo3up/ia xaM XxanoaTiii KypUuHUIITa
sra. /luHamMuk Kuckapumura kapa® xynoca KWIMHCA, OMTraHWIaH CYHI YHHUHT
Gamanmmrn 72-75 merp, Ypra Ocuéna SHr KaTTa Ba OalaH; MUHOpA OYIIMIIK
MYMKUH 3A4. MuHOpara TymraH HHCOJSUMSA (KyE€lml HYpJapUHUHT TYHIYIIW Ba
CHUHMILN)Ta Kapaiauran Oyicak, MHHOpaJard KOIIMHJIAPHUHI PAaHTH KaH4Ya BAaKT
yTran O0yica xam Ky€ll Hypu/iaH y3rapMarad. XyJIad sSHTU Kypwiradjaai cakjaiaHuo
Typubau. by epaa Kympok OK, KWU3FWIN paHriapaad Qoigamanwirad. YHIA
AXJIUTINK, YUFYHJIMK cakjaHradH. MUHOpaJa acocaH reoMeTpUK Hakuuiap (rupex)
Kyl KyJulaHwirad. MuHopara MaJpacaHUHI MKKMHYM KaBaTHUIAaH E€FOY 3UHAIIOs
OpKAJIN YUKUJIATH.

VYayr moup Oraxmii ToMoHUJAH ¢opcuid Twiga OWTWiIraH €3yB aciaura
KEJIITUPWIAW. YHUHI MaTHU KyWuparnda: “VIHCOH KYHIVIMHM XypCaH[ KWIAJIWIaH
MUHOpau OJIUK OYHEN ATHWIIA. Y HUHT MOHAHAMHU Xaiu danak Ky3u KypMaraH d/14.
[oHn onaMHUHT amupiapu Ounan Oynau. Y TOMOHM ail0 Ba HyKCOHJIapJiaH MOK.
Arap omwi Ky3 OuiaH Kapajica caps JapaxTy XyJJIM Xamakka yxmab konaau. Tyoo
JapaxTUJaH XaM AW OYaJUTaHpOK OYJu. YHUHT YUPOMIN KYPUHUILIU €p FO3UHU
Ba OCMOHHH XYY JKaHHATTa yxmatuod 100opau. OCMOHHMHT raplyHHra Oup ycTyH
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SAVKHU, YHUHT Bacura aki-uapok kamiauk Kwiagu. [y ca6adaua Oraxuii yHHHT

Kypwiuin vunuan €3au. UHTMXOocu HYK danak yctyHu 1271-xwxkpuii, 1855

Menoauit unaa Kkypwiaun”(1-pacm).

1-pacm. Munopa (a)Ba yHaaru 6e3axnapaan (0) HamyHamap.

Munopa Kypub OuTkasmiamaraH Oyicana, Iy XojlaTaa XaM XahbaTiu Ba
guponnuanp. Tamku 6e3aknapu Oyitnda ymoy muHopa Mapkaszuit Ocuéna yxmramm
UYK sroHa WHOIOOT XucoOnaHaau. MuHOpa TalikKyd CHUPTH OYTyHJIAM paHriu
CUpJIaHTaH IUIMTKajnap OWIaH KoIUlaHraHauru Ownan Mapkasuii Ocuéna sikkaro
ATOHAJIHP.

VHra Typiau paHrgard KOIIMH KoIulaMajaplaH >KWio Oepu0O WIlJIaHTaH.
Acpumus Oonuiapuaa yHH Xankumu3 Y muHop”, “Kyk MuHop” neb yiyrnaras.

Bbynpait ynkaH MHIIOOT Mypakkad reoJIOTMK Ba THMAPOTEOJIOTHK IIapOUTA,
allHUKCA CEMCMMK aKTHB 30HaJa 0aprio 3TWIraHu OOKC, YHUHT KypWIMIIUAA TYpJIH
MYyXaHAUCIUK euyumiiapu KaOyn xuiauHrad. lllymappgan Ovpu yHUHT KECHUK KOHYC
maKiauaa Oaxapuirannuruavp. byHpall eyuMm, SbHM AUMaMETPU MUKIOPHHU
OaJlaHJTMK OPTHUINKM OWJIaH WHTEHCHUB KamMaTHpuUO OOpHIN OpKaId KypyBUMIIAp
WHIIOOT TaHACHAAru 3YPUKHUIUIAPHUHT KECKUH OPTHUO KETUIIMHUHT OJAMHHU Oja

Owrrannap. Marepuaap Kapimmwinrd (aHugaH MabIyMKH, WHIIOOT KYHIAJIaHT
h
KECHMH 103acH Oyiinama Viuamura kypa F =F.el”l konynuaru 6yiinya xamaiin6

o6opca, OyHmaili WHIIOOT Oapya KeCHUMJIApHIArd KyWIaHHII Y3rapuIICch3
Koiaau[6,616]. KypyBursiapHUHT MUHOpPA KYH/IAJaHT KECUMU YIaMJIapUHU UHIIIOOT
OamaHAIUTH OPTULIN OWjaH KaMaWTupuO OOpraHIMKIapyd MYXaHAUCIUK HYKTau
Ha3zapujaH TYFpU euuM OynraH(2-pacm).

DKCIuTyaTallMoH >kapa€H Tajadiapura Kypa MUHOpPa KOHCTPYKTUB TU3UMM/IA
3uHamos Ba ¢poHap(Me3aHa)iap KWIMHUIIMN 3apypusaTu MaBxkya. LLyHUHT yuyH Xam

130



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE
RESEARCH IN UZBEKISTAN

SAKUHJIAIIWIT OPKaJIn KUWJIWHI'aH.

10,6Mm.

l—-—-—i

28.0Mm.

777

(s

14.2M.

0-3uHa

/177

30-3uHa

ISSN (E): 2992-9148 SJIF 2024 = 5.333
ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

3WHAMOS BHHTCHMOH IIAKJIA Y3aK aTpoduaa TallKy JIeBOpra MUHUMa Macodara

40-3uHa

Maskyp MHUHOpaia YCTUBOPJIMKHU TahbMUHJIANI MaKCaJuaa TaXMUHAH §,7M.
JMaMeTp/Iard y3ak KOHCTPYKIMICU Oa)kapwiiraH Ba YHUHT aTpoduia ep caTXuliaH
5,0M. OamanmnukaaH OONUIAaHTaH 3WHANOS Oaxapwirad. Ym0y BHHTCUMOH
3WHAMOAMA IOPUI YUYyH OYNUIMK MYJDKAJUIAaHTaH Ba YHHHT KUPHIN KUCMHIArd
ymuamu 2,1x1,5M. ra TeHr 6ynub, OalaHIIMK OPTraHW CAMMH YHUHT  Vi4aMu
Kamaiinb Oopran. MuHopana OyryHru KyHaa xamu 63ta 3uHanos MaBxys 6yiuo,
yJlapHUHT yindamiapu kupui sxoiinga 104x28x32 cm, 30-uu 3uHaga 95x25x26¢mMm,
40-yn 3uHama 87x35x30cm Ba oxupru 63-um 3mHama 8§6x30x30cM. HM TAIIKWII
Kriiaad. MuHopana 32-ud 3WHA caTxXyja jgapya OYIUIUFM MaBxXyj OYauO, YHUHT
ymuamiapu 98x54cm. ra tedr (3-pacm) [3,986,5,1810].

2-pacM. MuHOpaHUHT yMyMuUl (a) Ba cxeMaTuk(0) KypuHUIITU
Ymby HMHITOOT KOHCTPYKTHB €YUMHU TYJIWK THUIIAK FUIITAAH TUKIAHTaH.
Fumr ymuammnapu 27x25x4,5-5¢cm ra Tedr 6ynu6, XuBagaru 6apua MuHopaiap V3
X@KMUHUHT yprada 95-99 % - axyiuT TaHagaH KOJraH KUCMH 3ca OYIUIMKIaH
nbopaT KOMIO3UIIMOH eunmMia Oynén kumaras [1,516,3,976,4,1846,5,1796].

63-3uHa

<
b ¢
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1
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i 1 1
=1 ==} § -t
090 082 078 0,75
1042832 95x25x26 87x35x30 86x30%30
A ) ;
A ‘ 1 \ \\
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- \,,_‘- = -
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3-pacM. MwuHOpa 3UWHANOSA IOPUII KOUHK
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Ceiicmuk ¢aon xyaya Oynranu cabad YTMuIIa KypyBUWIAp HHIIOOT
KYypWIMIIMAA FUIIT TEPUMH KOHCTPYKIMUSACH KOpUIIMAalapu »>JIaCTUK Ba Ka-
HMUIIKOKJIMK XOCCAIADUHUHT CECMUK MYCTaXKaMJIUTUHU TabMUHIAIIArd YPHUHA
TYFpU TyLIyHraHiaap. MHIIOOT TemacuaaH mactra MyHAJIHIIIa XyCyCUld OFUPIIUK-
JapJlaH BY>KyATa KeJaaurad 3ypUKUAITHUHT OpTHO OOpHIIH Xama 3WI3uiIa ManTruaa
CEeMCMUK Ky4 KMIMaTH Ba3HUTA MPONOPLIUOHAIUTUTMHU XHUcoOTra 00, TOPU30HTAI
YOKJIap/a KOpHIIIMa KAUTHHIUTH XaM JIeBOp OanmaHymry 0yiinad oupaait Oenruian-
marad. by OwiaH FUIIT-KOpUIIIMA CUCTEMACUHUHI JJACTUK XYCYCUSTHHU
omupwuira spurrannap. llyausar yayn xam Oy Xomma TaHd KOPUITMACHHUHT
OyTyH FUINT JAEBOp Xakmura HucOaran ynymu TtaxmuHaH 20-30% HHM Tammkui
KUJIaIu.

IOxopuaa TyxTanraHuMuz ek, yimody MUHOpa YTraH aCPHUHT ypTanapuia
“NuoH-Kamba” MEBbMOpHN oOuAanap THU3UMHUIA YpraHwirad xojioc. bBupok,
X03Upraya MasKyp HHIIOOT KOHCTPYKTHB TU3UMU CEHCMHK YCTYBOPJIMK HYKTau
HazapuJaH Ba XaTTO CTaTUK MYCTaXKaMJMK HYKTaW Ha3zapuliaH eTrapiifya
YpraHwiMaras.

Oxopuna xenTupwirawmapaaH Keaud YMKUO aWTHINAMHU3 MYMKHHKH,
YTMUIILIard MEbMOP Ba KYPYBUMJIAPDHUHI aCOCUN MaKcaJu- MUHOPAa KOHCTPYKTHUB
TU3UMUHHU MYyCTaxkaM Ba YCTYBOp KWJIUIIZaH uOopar OynraH. Ymap siparran
KYpPWIHII yCyJUIapu aHUK (aH I0TyKJIapura acocjianrad 0yiu0, JTaBpUHUHT SCTETHK
Tajmabiapu Japaxkacuja aMaluéria KYJUITaHWIraH. Xap Oup MebMOPHUHT
TakpopJiaHMac AapXWUTEKTypaBUW acapd yHUHI y3Ura XOC XYCHHUXAaTH,
apXUTEKTypaBUU-0aIMUil MaJaHUSITH, SCTETUK JTyHEKapalld Ba 4YyKyp OWINM
JapaKaCUHUHT UHTUKOCUIUD.
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O'ZBEKISTONDA ISHLAB CHIQARILADIGAN SHAROB TURLARI

Ashurova Maftuna Shavkat gizi
Termiz agrotexnalogiyalar va innovatsion rivojlanish istituti

Annotatsiya: Sharob yoki fermentlangan meva suvidan tayyorlanadigan
alkogolli ichimlikdir. Meva suvi achishi natijasida undagi xamirturushfruktozani
spirtga aylantiradi. Sharob ko‘pincha uzumdan, ba’zida olma, marjonmeva yoki
boshga mevalardan tayyorlanadi. Bugungi kunda O‘zbekistonda uzumning 37ta turi
yetishtiriladi, respublikada 40dan ortiq vino zavodlari faoliyat yuritmoqda.

Kalit so’zlar: Fermentlar,musallas, madera, portveyn, xeres,desert,shampan,
,»Bayan shirey“, , Rkatsitelli, ,,Bihishti, ,,Farhod®, ,,Vassarg‘a®, ,,Oq musallas®,
,,O‘zbekiston®, ,,Qizil musallas*.

Qadimda Sharq xalglari Vinoni sharob, may, musallas deb yuritishgan. Hoz.
davrda Vino jahondagi 45 mamlakatda ishlab chigariladi va deyarli barcha
mamlakatlarda iste’mol etiladi. Jahon mamlakatlari o‘rtasida Fransiya va Italiyada
eng ko‘p uzum vinosi ishlab chiqariladi (aholi jon boshiga o‘rtacha 83—86 | uzum
vinosi iste’mol gilinadi). Ayrim turdagi markali Vinolar uzumning fagat bir navidan
tayyorlanadi. Vino rangi (oqish, pushti, qizil), mazasi, xushbo‘yligi, kuchliligi
hamda tayyorlash texnologiyasi bilan ham farglanadi. Vinoning musallas (tabiiy),
kuchli, desert (shirin), gazli va xushbo‘y xillari bor. Musallas uzum sharbatini
bijg‘itib olinadi; tarkibida 9— 12% spirt bo‘ladi. Bunday Vino sof (to‘la bijg‘igan,
tarkibida deyarli gand golmagan) va yarim shirin (tarkibida 3— 8% qgand bo‘lgan)
xillarga bo‘linadi. Oq vino konyak ishlab chiqarishda xom ashyo hisoblanadi.
Quuvvatlantirilgan Vino (madera, portveyn, xeres va boshqgalar) sof (tarkibida 17—
20% spirt, 3% gacha gand) va yarim shirin (17—20% spirt, 10% gacha kand
bo‘lgan) xillarga bo‘linadi. D yesert Vino tarkibida 12—17% spirt bo‘ladi; gand
miqdoriga ko‘ra yarim shirin (5—10% gand), shirin (10—20% gand) va likyor (20%
dan ko‘p gand) xillarga bo‘linadi. Shampan Vino musallaslarni ikkinchi marta
bijgitib va qand qo‘shib tayyorlanadi. Tarkibida 10,0— 13,5% spirt bo‘ladi; gand
tarkibiga garab, sof (2,5% gand), nim shirin (4,5%), yarim shirin (6,5%) va shirin
(8,5%) xillarga bo‘linadi. Uzumdan vino tayyorlash texnologiyasi asrlar davomida
ishlab chigilgan. Yengil alkogolli ichimliklarni fermentatsiyalash va qgarish jarayoni
shunga o'xshash sxemaga muvofiq amalga oshirilganiga garamay, har bir etkazib
beruvchining o'z sirlari bor, ular ko'pincha davlat sirlaridan ko'ra ko'proq
go'riglanadi. Ba'zi mamlakatlarda, masalan, Kavkazda, Fransiyada yoki Italiyada
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ko'p avlodlar davomida uzum etishtirish va sharob ishlab chigarish bilan

shug'ullanadigan oilalar mavjud. Ular buni san'at darajasiga ko'tarishdi va hech
gachon nafagat begonalar, balki bir-birlari bilan quyosh ichadigan ichimliklar sirini
ham bo'lishmaydilar. Bo‘g‘zi tor shisha idish (butilka)larga quyilgan Vinoni salgin
va qurug (8— 16°) binolarda sagpash lozim. Spirti darajasi past va shampan Vinolari
butilkani yotqizilgan holda saglanganda sifati buzilmaydi. Ogq musallas va shampan
V.lari 3—5, kizil Vinolar 5— 10, desert Vinolar 18—20 vyil, likyor va kuchli V.lar
100 yil sifatini yo‘qotmay saqlanishi mumkin. O‘zbekistonda V.ning 60 dan ortiq
navlari: ,,Bayan shirey®, ,Rkatsitelli*, ,,Bihishti®, ,,Farhod“, ,,Vassarg‘a®, ,,0Oq
musallas®, ,,O°‘zbekiston®, ,,Qizil musallas®, ,,Sijjak®, ,,Qora go‘zal“, , Kaberne®,
,,Pino* va boshqalar ishlab chigariladi.

Quvvatlangan vinolar uzum sharbatini bijg‘itish vaqtida, ma’lum miqgdordagi
qandni saqlab qolish uchun va bijg‘itishni to‘xtatish uchun spirtrektifikat qo‘shib
tayyorlanadi. Ular tarkibida spirt migdori 17-20 % , shakarning miqdori 14 % gacha
bo‘ladi. Bu tipdagi vinolarga portveyn, madera, xeres va marsala vinolari kiradi.
Ularning shakllanishiga oksidlanish-gaytarilish va karbonilamin reaksiyalari asosiy
rolni o‘ynaydi. Bu vinolar tayyorlashda maxsus texnologiyalarni qo‘llash mana shu
Ikki reaksiyani kuchaytirishga asoslangan. Bu vinolar o‘zining xushbo‘yligi,
spirtning ko‘pligi va ekstraktivligi bilan boshqa vinolardan farq qiladi. Ular har
ganday sharoitda ham uzoq vaqt o‘zini sifatini o‘zgartirmasdan saqlanadi. Quvvatli
vinolar tayyorlashda ishlatiladigan uzum navlari tarkibida gand, fenol va xushbo‘y
moddalar ko‘p miqdorda bo‘lishi kerak. Quvvatli vinolar ikki xil texnologik
yo‘nalishda tayyorlanadi: 1. Bijg‘itilayotgan sharbatga spirt qo‘shishi orqali, bunda
bijgish jarayoni to‘xtab, vinoda kerakli migdordagi gand saglanib golinadi, bu
portveyn va madera tayyorlashda uchun ishlatiladi. 2. Asosiy va yordamchi
materiallarni kupaj gilish bilan (spirtlangan sharbat vakumda olingan sharbat) bu
xeres, marsala va ba‘zi yuqori sifatli portveynlar tayyorlashda qo‘llaniladi. Bizning
mamlakatimizda qabul qilingan hujjatlarga asosan quvvatli vinolar tarkibida
bijg‘itish jarayoni natijasida kamida 3 % spirt hosil bo‘lishi kerak.

O‘zbekistonda vinochilik sanoatining ham istigbollari porloq bo‘lishi
mumkin, buning uchun respublikada asosiy xom-ashyo — ya’ni uzum yetarli. Lekin
aynan vinochilikni samarali rivojlantirish uchnu bir gator muammolar majud bo‘lib
golmoqda. Birinchidan, bu O‘zbekiston uzumining o‘ta shirinligi, quyoshli kunlar
ko‘pligi sababli O‘zbekistonda yetishtirilgan uzumlarda shakar miqdori juda yuqori
bo‘ladi. Bunday uzumdan esa spirtsiz vino (suxoe vino) ishlab chigarish mushkul.
Shuning uchun O°‘zbekistonda asosan muskat, kagor va portveyn kabi shirin va
desert vinolar ko‘proq ishlab chiqgariladi. Bunday vinolarga esa jahon bozorida talab
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kamroq, deydi ekspert. So‘nggi vaqtlarda quruq vino ishlab chigarish uchun

O‘zbekistonda boshgalarnikiga o‘xshamagan texnologiya qo‘llanilmoqda. Bunda
uzumlar hali pishmasdan terib olish yoki uzumzorlarni tog‘ oldi hududlarida tashkil
qilish, mevalarni qo‘yoshdan himoya qiladi va shakar miqdori oshib ketishiga yo‘l
qo‘ymaydi. Portveynizatsiya jarayoni - bu vinoda harorat ta’sirida ro‘y beradigan
oksidlanish-qaytarilish jarayoni bo‘lib, bunda vinomaterial yarim oksidlanadi,
yetilish jarayonida 50-80 mg/I atrofida kislorod sarflanadi. Portveynizatsiya jarayoni
ikkita faktor - harorat va haroratning ta’sir etish vaqti bilan xarakterlanadi.
Portveynizatsiya jarayoni, bu murakkab kimyoviy jarayon bo‘lib, bunda kimyoviy
va biokimyoviy jarayonlar ro‘y beradi. Bunda oksidlanish bilan birga, fenol va azotli
birikmalar, spirtlar, aldegidlar o‘zaro reaksiyaga kirishadi. Aminokislotalar bilan
qandlar reaksiyaga kirishib qo‘ng‘ir modda - melanoidlarni hosil giladi. Aldegidlar
va efirlarni hosil bo‘lishi natijasida portveyni asosi shakllanadi. Etil spirt va
kislotalar miqdori kamayadi; havo ta’siriga chidamsiz bo‘lgan moddalar va tanin-
ogsil komplekslari cho‘kmaga tushadi; fenol birikmalar oksidlanadi; antotsianlar,
leykoantotsianlar va katexinlar o‘zgarishga uchraydi. Uglevodlarni degradatsiyasi
natijasida hidi yoqimli bo‘lgan furfural va oksimetilfurfurol moddalarini hosil giladi.
FOYDALANILGAN ADABIYOTLAR:
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arxivlandi. Qaraldi: 25—iyun 2008-vil.

4, Food and Agriculture Organization of the United Nations/Production
statistics: 2009 wine production in the world
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TIBBIYOT MUASSASALARIDA METROLOGIK TA’MINOTNING O‘RNI

Jumaboyeva Zilola
TAQU, 2-bosqgich talabasi
Nishonov VVohobjon
Toshkent davlat texnika universiteti, PhD tayanch doktoranti

Annotatsiya: Magolada Sog‘ligni saqlashning barcha sohalarida qo‘llaniladigan
o‘lchash funktsiyasiga ega tibbiyot o‘lchash vositalari (TO‘V)ning ahamiyati,
TO*Vlarning aniqligini ta’minlash imkonini beradigan metrologiya xizmati va
mavjud metrologik ta’minot tizimi muhokama qilinadi. Respublikamizda tibbiyot
sohasida metrologiya xizmati sifatini oshirish maqgsadida metrologiya xizmati va
tibbiyot birlashmalarida metrologik ta’minotning holati o‘rganilib, natijalar
bo‘yicha tavsiyalar berildi.

AHHoTanusi: B cratbe paccmarpuBaeTcss 3HAYEHHE MEIUIIMHCKUX CPEICTB
usmepenuit (MCH) ¢ uzmeputenbHOl (QyHKIMEH, UCTIOIB3YEMBIX BO BCeX cdepax
3[PAaBOOXPAHEHUs, METPOJOTHYECKOW CIYXObI, TIO3BOJSIONIEH OOeCeunuTh
touHocTh MCH, 1 cymiecTByIomIel CUCTEMBI METPOJIOTHYECKOro obecrneueHus. B
IEJIX TIOBBIIIICHHUS KAY€CTBA METPOJIOTHIECKOT0 CIY)KOe B MEIMIIMHCKOHN cdepe B
HaIIel pecrmyOauke ObLII0 M3YYEHO COCTOSHHE METPOJIOTMYECKOro OOecTieueHus B
METPOJIOTUYECKOH CITYKO€ U METUIIMHCKUX 00bEIMHEHUSX U 110 Pe3yIbTaTaM JIaHbl
PEKOMEH IalNH.

Kalit so‘zlar: o‘lchash funktsiyasiga ega tibbiyot o‘lchash vositalari, sog‘ligni
saqlash (TOV), metrologik ta’minot, metrologiya.

KiroueBble ciioBa: MEIUIIMHCKHE CPEICTBO M3MEPEHHE C H3MEpPUTEIbHON
bynkuuert  (MCH), 3mpaBooxpaHeHHE, METPOJIOTHYECKOe  oOecredeHue,
METPOJIOT U

KIRISH

Bugungi kunda davlat dasturlarining amalga oshirilishi tufayli mamlakatimizdagi
sog‘ligni saglash eng yuqori xalgaro talablarga va standartlarga javob beradi, ushbu
tizimni takomillashtirish bo‘yicha ishlar davom ettiriladi - malakali kadrlar
tayyorlash sifatini oshirish, yangi davolash-profilaktika muassasalarini qurish va
rekontruksiya qilish, ularni zamonaviy texnika va uskunalar bilan jihozlash bo‘yicha
chora-tadbirlar belgilangan.

Aynan shuning uchun bugun TO‘Vlarga metrologik xizmat ko‘rsatish masalalari
o‘ta dolzarb bo‘lib bormogda. Masalan, Xalgaro qonunlashtiruvchi metrologiya
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tashkilotining (OIML) faoliyati qgonunlashtiruvchi metrologiyaning umumiy

masalalarini ishlab chiqish, TO‘Vlarning aniqlik klasslarini belgilash, ularni
giyoslash, kalibrlash tartibi va boshqgalarga garatilgan. Jumladan, tibbiyot sohasida,
OIML R 89 Elektroensefalograflar - Metrologik xarakteristikalar - Qiyoslash
usullari va vositalari, OIML R 90 Elektrokardiograflar - Metrologik xarakteristikalar
Qiyoslash usullari va vositalari va OIML R 16-2 Invaziv bo‘lmagan
avtomatlashtirilgan sfigmomanometrlar bo‘yicha qiyoslash uslubiyotlarini ishlab
chiggan [1].

OIML TO‘Vlarning reglamentlangan me’yoriy hujjatlarga muvofiqligini va
texnik talablarga muvofigligini, sinov va o‘lchash protseduralarining ta’rifi va
tadqiqotlar bo‘yicha hisobot shaklini tasdiqlaydi, o‘lchash vositalari ishlab
chigaruvchisiga xalgaro standart talablariga muvofigligi yuzasidan talablarni
belgilaydi.

O‘zbekistonda metrologiya sohasida xalqaro standartlarning joriy etilishi bir qator
me’yoriy hujjatlar bilan, shu jumladan O‘zbekiston Respublikasining “Metrologiya
to‘g‘risida”gi Qonuni bilan tartibga solinadi. Qonun bilan metrologik tekshiruv
tartibi va xalqaro shartnomalarga amal qilinishi, o‘lchashlar birliligini ta’minlash
tizimining ishlashi va rivojlanishiga va uning xalgaro standartlar bilan
uyg‘unlashtirilishiga qo‘yiladigan talablar belgilangan. Hususan, qonuning 20-
moddasida metrologik tekshiruv tadbiq etiladigan sohalar keltirilgan bo‘lib,
sog‘ligni saqlash tizimi ham ushbu ro‘yhatga birinchilardan bo‘lib kiritilgan [2].

Shuning uchun, tibbiyotda qo‘llaniladigan barcha TOVlar, ultratovush
tekshiruvi, kompyuter tamografiyasi, rentgenografiya uchun mo‘ljallangan oddiy
termometrlar, tarozilar, diagnostika va davolash tizimlarida qo‘llaniladigan eng
murakkab va zamonaviy TO‘Vlar metrologik tekshiruvi muntazam ravishda amalga
oshirilishi talab etiladi.

Tibbiyot birlashmalarida metrologik ta’minot zaruriyati

So‘nggi yillarda O‘zbekistonda har bir fugaro uchun yugqori sifatli va malakali
tibbiy xizmat tizimini yaratish ustuvor vazifa sifatida belgilanib, bu yo‘nalishda
keng ko‘lamli islohotlar amalga oshirilmoqda.

2022- yilda joylarda 100 dan ziyod oilaviy shifokorlik punkti, poliklinikalar
hamda olis va chekka hududlarda 1000 dan ortiq mahalla tibbiyot punktlari tashkil
etilgan. Natijada qo‘shimcha ravishda yana 3,5 million aholini birlamchi tibbiy
xizmat bilan gamrab olishga erishilgan.

Oilaviy shifokorlar tomonidan aholiga bepul targatiladigan 70 xildagi dori-
darmonlar uchun mablag‘lar hajmi o‘tgan yilga nisbatan 3 barobarga oshirildi.
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Birlamchi tibbiyot muassasalari zamonaviy ultratovush, elektrokardiogramma

uskunalari, stomatologik va jarrohlik to‘plamlari bilan jihozlanmoqda.

Oilaviy poliklinikalarda kunduzgi davolash o‘rinlari tashkil etilishi natijasida
740 ming Kishi shifoxonaga bormasdan, bevosita o°‘zi istiqgomat qilayotgan
mahallada muolaja olish imkoniyatiga ega bo‘ldi.

Mamlakatimizda xususiy tibbiyot muassasalarini rivojlantirish magsadida ushbu
klinikalarga soliq va bojxona imtiyozlari berilib, majburiy turistik yig‘imlar bekor
gilindi hamda davlat mablag‘lari hisobidan tibbiy xizmat ko‘rsatishga ruxsat etildi.

Salomatlik posbonlarining og‘ir va mas’uliyatli mehnatini munosib qadrlash,
ularning o°‘z kasbidan manfaatdorligini oshirish masalasi ham davlatimizning
doimiy e’tibor markazida turibdi.

Shu bilan birga, sog‘ligni saqlash sohasi faoliyatini tashkil etishda so‘nggi
yillarda to‘planib qolgan tizimli kamchilik va muammolar fuqgarolarning sog‘lig‘ini
muhofaza gilish tizimini yanada takomillashtirishga garatilgan vazifalarni samarali
hal etishga to‘sqinlik qilmogda. Xususan:

Aholiga tibbiy yordam ko‘rsatishning sifati, samaradorligi va ommabopligini
tubdan oshirishni ta’minlaydigan sog‘ligni saqlash tizimini tashkil etish va
moliyalashtirishning konseptual jihatdan yangi modellarini shakllantirish, tibbiyot
fani va texnologiyalarining zamonaviy yutuglarini joriy etish magsadida,
shuningdek, 2017 — 2021-yillarda O‘zbekiston Respublikasini rivojlantirishning
beshta ustuvor yo‘nalishi bo‘yicha Harakatlar strategiyasi vazifalariga muvofiq:

1. Quyidagilar O‘zbekiston Respublikasi sog‘ligni saqlash tizimini isloh
qilishning eng muhim yo‘nalishlari deb hisoblansin:

Sog‘ligni saqlash sohasidagi milliy qonunchilikni uni unifikatsiyalash hamda
tibbiy xizmat sifatini oshirish va bemorlar huquglarini himoya gilish, shuningdek,
tibbiyot xodimlarining mas’uliyati va himoyalanganligini kuchaytirishga qaratilgan
to‘g‘ridan to‘g‘ri ta’sir qiluvchi qonunlarni gabul qilish orqali takomillashtirish;

Jahon standartlari asosida menejment va tibbiy xizmatlar sifatini boshgarishning
eng namunali amaliyotlarini joriy etishni ta’minlaydigan zamonaviy boshqaruv
tizimini va hududlarda sog‘ligni saqlashni tashkil etishning “klaster” modelini
shakllantirish, tibbiyot va farmatsevtika muassasalarini akkreditatsiya gilish,
shifokorlik va farmatsevtik faoliyatni litsenziyalash tizimini joriy etish;

Tibbiy yordamning samaradorligi, sifati va ommabopligini oshirish, shuningdek,
tibbiy standartlashtirish tizimini shakllantirish, tashxis qo‘yish va davolashning
yugori texnologik usullarini joriy etish, patronaj xizmati va dispanserizatsiyaning
samarali modellarini yaratish orqali sog‘lom turmush tarzini qo‘llab-quvvatlash va
kasalliklarni profilaktika qilish;
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rivojlantirish, sog‘ligni saqlash sohasiga investitsiyalarni keng jalb etish uchun
qulay shart-sharoitlar yaratish va ragobat muhitini yaxshilash;

Farmatsevtika  tarmog‘ini  yanada  rivojlantirish, narx  shakllanishi
mexanizmlarini takomillashtirish, dori vositalari, tibbiy texnika va buyumlar ishlab
chigarish hajmi va turlarini kengaytirish;

Tibbiy kadrlarni tayyorlash, gayta tayyorlash va malakasini oshirishning
samarali tizimini shakllantirish, tibbiyot fanini rivojlantirish, shu jumladan, tibbiyot
iIlmiy va ta’lim muassasalarini xalqaro standartlar bo‘yicha sertifikatlashtirish
(akkreditatsiyadan o‘tkazish) zamonaviy ta’lim dasturlari, usul va texnologiyalarini
joriy etish asosida;

“Elektron sog‘ligni saqlash” tizimini keng joriy etish, yagona milliy standartlar
asosida integratsiyalashgan axborot tizimlari va ma’lumotlar bazasi majmuasini
yaratish.

Davolash muassasalarida TO‘Vlarning muntazam ravishda metrologik
tekshiruvdan o‘tkazilishi sog‘ligni saqlash muassasalari tomonidan ko‘rsatiladigan
tibbiy xizmatlar sifatining kafolatini belgilaydigan omildir. Foydalanilayotgan
o‘lchash vositalarining kelishilgan ro‘yxati, ularni qiyoslash jadvallari mavjudliligi
va ularning o‘z vaqtida bajarilishi, davolash muassasalarining metrologik ta’minoti
uchun mas’ul shaxslar tayinlanishi tibbiyot muassassasini litsenziyalashdagi muhim
shart hisoblanadi [3]. Va bu juda muhim, chunki O‘zbekistonda yildan-yilga
davolash-diagnostika muassasalarining soni ko‘payib bormogqda. O‘zbekiston
Respublikasida 2017-yil davolash-diagnostika muassasalar soni 4000 tani tashkil

etgan bo‘lsa, 2021-yil yakuniga ko‘ra davolash diagnostika muassasalari soni 6600
tadan oshdi [4].

1-rasm. Davolash-diagnostika muassasalarining soni
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Ularning metrologik ta‘minoti to‘ligroq qamrab olinishi uchun yurtimizda
tibbiyot o°lchash vositalarini metrologik tekshiruvi 2-rasmda ko‘rsatilgan
strukturaga ega [5].
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2-Rasm. Tibbiyot o‘lchash vesitalari metrologik xizmati tashkiliy
tuzilmasi

Mavjud tuzilmaning faoliyati shuni ko‘rsatadiki, har yillik metrologik tekshiruv
TO*Vlar texnik ko‘rsatkichlarining muvofigligini ta’minlashga imkon beradi.
Deyarli barcha diagnostika uskunalari va terapevtik apparatlarining ko‘p qismi
o‘lchash funktsiyalarini, ya’ni u yoki boshqa tibbiy parametrlarining miqdoriy
bahosini yoki elektrik potensial, bosim darajasi, vaqt intervallari, tasvirlarining
geometrik o‘lchamlari kabi tavsiflarni o‘z ichiga oladi. Bu parametrlar ham
tekshirilishi kerak. Misol uchun rentgen apparatlarni olaylik. Agarda bunday
uskunalar o‘z vaqtida tegishli metrologik tekshiruvdan o‘tkazilmasa, u holda
tekshirish vagtida bemor ganday miqgdorda rentgen nuri bilan nurlanayotganlagini
tekshirish imkoni bo‘lmaydi. Misol uchun, vaqt o‘tishi bilan rentgen nurlanish
taramining fokusi va tasvirini aks ettiradigan detektor sifati yomonlashadi, apparat
operatori aniqroq tasvir olish uchun o‘z ixtiyoriga ko‘ra rentgen nurlanish quvvatini
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oshirishi mumkin. Metrologik tekshiruvni samarali joriy etish orqali esa sog‘ligni

saglashda nosoz TO‘Vlar qo‘llanilishining oldi olinishiga erishiladi.

TO‘Vlar metrologik tekshiruvini kengroq qamrab olish va tibbiyot
birlashmalariga qulayliklar yaratish, hamda davolash muassasalaridagi TO*Vlar,
metrologik tekshiruvining zamon talabiga ko‘ra sifatli tashkil etilish maqsadida
O‘zbekiston milliy metrologiya instituti tomonidan ko‘chma laboratoriya tashkil
gilingan [8].

3-rasm. TO‘Vlar metrologik tekshiruviga moslangan Mobil laboratoriya

Tibbiyot birlashmalari metrologik ta’minotida yuzaga kelayotgan
muammolar

Mamlakatda yuqori tabily demografik o‘sish sur‘atlari mavjud bo‘lib, ular
prognzlarga ko‘ra yiliga 1-1,5% ni tashkil etadi. Kelgusi 5 yil ichida har yili
taxminan 814960 nafar chaqaloq tug‘ilgan. 2020-2025 yillarda har yili 900 000 dan
ortiq bola tug‘ilishi kutilmogda. Shuningdek, sog‘ligni saqlash xizmatlarini
yaxshilash va turmush darajasini yaxshilash hisobiga keksalar sonining mutlag
o‘sishi ko‘zda tutilmoqda.

Bu omillar bolalar kasalliklarini davolash, yangi tug‘ilgan chaqaloglar va
bolalarni majburiy emlash, keksa yoshdagi odamlarga xos bo’lgan kasalliklar-yurak-
gon tomir, onkologik va nevrologik kasalliklarni davolash uchun zarur bo’1gan yangi
texnologiyalar, zamonaviy uskunalar va yuqori sifatli dori-darmonlarga talabning
oshishiga olib keladi. Shu bilan birga, metrologiya xizmatining tibbiyotdagi
ahamiyati keskin oshadi.

Jahon sog‘ligni saqlash tashkiloti va Yevropa Komissiyasining o°zi kabi xalgaro
tashkilotlar sog‘ligni saglash, tibbiy texnologiyalar va tibbiy asboblarning ko‘plab
sohalarida kasalliklarni kamaytirish va bemorlarning sog‘lig‘ini yaxshilashga
qo‘shgan hissasi orqali jamoa salomatligiga asosiy hissa sifatida kiradi. Shu bilan
birga, sog‘ligni saqlash mutaxassislarini tayyorlash muhim nuqtaga aylandi.

Sog‘ligni saqlash sohasidagi nodavlat subyektlarning xususiy va boshqa
shakllariga dorixonlar, yagona amaliyotda ishlaydigan shifokorlar va tibbiy yordam
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ko‘rsatish yoki farmasevtika vositalari yoki tibbiy asbob-uskunalarni ishlab

chiqarish va yetkazib berish bilan shug‘ullanadigan muassasalar kiradi. Xalqqa
malakali tibbiy xizmat ko‘rsatish uchun xuxusiy klinikalar va tibbiyot markazlari
zamonaviy jihozlar bilan ta’minlangan, davlat muassasalarida esa hanuzgacha eski
uskunalar ishlaydi.

TO*V kalibrlash va sinovdan o‘tkazish metrologiya sohasida paydo bo’lgan va
muhim masalalardan biridir. TO‘V metrologik kuzatiluvchanligi nazorati texnika va
harbiy sohalardagi kabi yetarlicha kuchli emas. Bemor vaxfsizligi TO‘V sanoati va
sog‘ligni saqlash sohasidagi ilovalar uchun zarurdir. Shuning uchun tibbiyot
sohasida qo‘llaniladigan barcha TO‘V o0‘z vaqtida metrologik tekshiruvdan
o‘tkazilishi kerak va amalga oshirilayotgan sinov hamda diagnostikada
qo‘llanilayotgan  o‘lchashlar TO‘V  ishonchliligi, aniqligi, xavfsizligini
kafolatlaydigan menejment tizimi joriy qilingan bo‘lishi lozim. Diagnostikada
aniqlik va davolashda samaradorlik hamda bemor xavfsizligini ta’minlash nuqtai
nazaridan TO‘Vlarni metrologik ta’minoti ishlab chiqaruvchilar uchun tobora
muhim ahamiyat kasb etmoqgda.

Tibbiyot sohasida metrologik ta’minotning 4 ta tashkil etuvchilari tashkiliy,
texnikaviy, gonuniy hamda ilmiy asoslarining bugungi kundagi holati va tashkil
etuvchilarning muammolarini tahlil qiladigan bo‘lsak quyidagi xulosalarga
kelishimiz mumkin.

Huquqiy asoslari bo‘yicha, Respublika tibbiyot sohasida metrologik xizmatni
tashkil etishda bog‘liq bo‘lgan qonuniy asoslarini xalgaro talab va me’yorlar hamda
rivojlangan mamlakatlarning tajribalariga tayangan holda takomillashtirish va
amaliyotga tadbiq etish samarali joriy gilingan.

Tashkiliy asoslari bo‘yicha, tibbiyot birlashmalari va metrologik ta’minot
xizmatlari o‘rtasidagi uzviy alogani ta’minlash bilan bog‘lig muammolar mavjud.
Bugungi kunda faoliyat yuritayotgan tibbiyot muassasalarida muhandis-metrolog
mutaxasislarning nazariy va ilmiy bilim darajasini oshirish hamda bu orgali
TO‘Vlarning metrologik nazoratini to‘liq ta’minlash, ularni qiyoslash va kalibrlash
bilan bog‘liq bo‘lgan muhim tadbirlarni belgilangan vaqtda hamda o‘z navbatida
sifatli o‘tkazilishiga erishish yuzasidan amalga oshirilayotgan ishlarda kamchiliklar
ko‘zga tashlanmoqda.

Texnikaviy asos bo‘yicha, tibbiyot TO‘Vlarni metrologik tekshiruvini amalga
oshiradigan Metrologik xizmat ko‘rsatish tashkilotlarini foydalaniladigan yuqori
aniqlikdagi o‘Ichash vositalari bilan ta’minlashda moddiy tomondan muammolar
mavjud.

143



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE

RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333

ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

IImiy-metodologik asosi bo‘yicha, analitik- tahlil labaratoriyasi faoliyatiga oid

funksional nazariy va amaliy tadgiqgotlarni tashkil gilish va amalga oshirish bilan
bog‘lig bo‘lgan innovatsion texnologiyalarni, hozirgi kundagi zamonaviy ilm-fan
yutuglarini amaliyotga tadbiq qilish bo‘yicha amalga oshirilayotgan faoliyatni
yanada takomillashtirish zaruriyati yuzaga kelmoqda.

XULOSA

Xulosa o‘rnida shuni aytish mumkinki, tibbiyot o‘lchash vositalari metrologik
ta’minot tizmini sifatli tashkil etish orqali o‘lchash funksiyalariga ega bo‘lgan tibbiy
taxnikalardan foydalanishda yo‘l qo‘yilishi mumkin bo‘lgan xatoliklarni oldi
olinishi bilan birgalikda o‘lchash vositalarini yuqori aniqlik bilan ishlashiga
erishiladi.

Bu magsadga erishish uchun, albatta metrologik ta’minot tizimining qonuniy,
tashkiliy, ilmiy hamda texnikaviy asoslari bilan bo‘liq bo‘lgan muhim chora-
tadbirlar tizimini doimiy ravishda rivojlantirish va takomillashtirib turish ko‘zda
tutiladi.

Shu bilan birgalikda malakali ilmiy hodimlarni tayyorlash hamda davlat ilmiy-
texnik dasturlari doirasida amaliy ilmiy va inovatsion loyihalarni amalga oshirish
ham ushbu sohada dolzarb vazifalardan biri hisoblanadi. Bu esa o‘z navbatida
bemorlarga qo‘yilayotgan tashxislar va davolash usullarining sifatini doimiy
ravishda yaxshilashga hamda tabiatning bir noyob mahsuli bo‘lmish, inson
sog‘ligini nazorat qilish bilan birgalikda uning salomatligini ta’minlashga xizmat
qgilishdir.
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Mis (1), rux (I1), kadmiy (I1) va simob (I1) ionlarining voltamperometrik

tajribaviy o’lchash usulda aniqlash
Jo‘rayev Ilhom, Termiz davlat universiteti Kimyo fakulteti magistranti
To’rayev Xayit Xudoynazarovich, k.f.d., professor,Termiz davlat universiteti

Ashurova Muborak Sherali qizi, Termiz davlat universiteti Kimyo fakulteti
magistranti

Toshmirzayev Toxirbek Odilovich, Termiz davlat universiteti Kimyo fakulteti
magistranti

Annotatsiya: Turli elementlarni aniglashning istigbolli usullaridan biri bu
gattiqg indikator elektrodlari bilan voltametriyadir. Birog, gattiq elektrodlardan
foydalanilganda, ularning sirtini belgilangan va takrorlanadigan xususiyatlarga ega
shakllantirish muammosi paydo bo'ladi. Elektrodlarni gayta tiklashning turli
usullarini go'llash bo'yicha katta tajribaga garamay, bu muammo muhim va dolzarb
bo'lib golmoqgda.

Kalit so’zlari: Voltampermetriya, polyarografiya, katod, anod, kislotali
muhitda, elektrolitik yacheyka, doimiy kuchlanish manbai, kalibrlangan
garshilik,voltmetr.

Simob tushirish elektrodidan (DCE) foydalanish bilan bog'liq voltametriya
polarografiya deb ataladi. Polarografik usulning xarakterli xususiyati turli sirt
maydonlariga ega elektrodlardan foydalanish hisoblanadi. Mikroelektrod deb
ataladigan elektrodlardan birining yuzasi boshga elektrodning sirtidan ko'p marta
kichik bo'lishi kerak. Mikroelektrod sifatida RCE ko'pincha ishlatiladi, bu kapillyar
bo'lib, undan metall simob tomchilari ma'lum bir tezlikda bir tekis ogadi. Instilatsiya
tezligi shlang orgali kapillyarga ulangan simobli idishning balandligi bilan
belgilanadi. Sirti mikroelektrod yuzasidan bir necha marta katta bo'lgan ikkinchi
elektrod mos yozuvlar elektrod vazifasini bajaradi. U sifatida simob ishlatiladi,
elektrolitik hujayraning pastki gismiga yoki to'yingan kalomel elektrodga quyiladi.
Ushbu elektrodlarga tashqgi kuchlanish manbasidan sillig o'zgaruvchan kuchlanish
go'llaniladi. Katta sirtga ega bo'lgan mos yozuvlar elektrodidagi oqim zichligi (A /
sm2) ahamiyatsiz, shuning uchun uning potentsiali amalda o'zgarmaydi, ya'ni. bu
elektrod polarizatsiyalanmagan. RCEdagi ogim zichligi uning kichik yuzasi tufayli
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yugori. RKE 0'zining muvozanat potentsialini o'zgartiradi, ya'ni. qutblangan. Usulni

amalga oshirish polarograflar deb ataladigan qurilmalarda amalga oshiriladi.
Polarografning sxematik diagrammasi shaklda ko'rsatilgan. 2.1. Batareyadan ogim
reostatga beriladi, uning yordamida simob (yoki kalomel) elektrodi, RCE va tahlil
gilingan eritmani o'z ichiga olgan elektrolitik hujayraga juda sezgir galvanometr
orgali asta-sekin ortib borayotgan kuchlanish go'llaniladi.

Polarografik o'rnatish sxemasi

— -

> .g‘- J
|
- :—1%‘;'3 .
| ——

4-rasm. Polarografik o'rnatish sxemasi: 1 - elektrolizator; 2 - simobli idish;
3 - galvanometr; 4 - mobil aloga; 5 - reoxord; 6 - batareya.

Hozirgi kuchlanish egri chiziglari Hujayradan o'tadigan ogim kuchini
mahkamlash orgali, qo'llaniladigan kuchlanishga qarab, polarografiyada
polarogramlar deb ataladigan oqgim kuchlanish egri olinadi (2.2-rasm).
Polarogrammalarning shakli to'lginga o'xshaydi. To'lginning birinchi bo'limi (AB)
jarayonning boshlang'ich momentiga to'g'ri keladi, bunda fagat goldiq (sig'imli yoki
sig'imli) ogim ogadi, bu sirtdagi ikki gavatli elektr gatlamini zaryad gilish uchun
ma'lum miqdorda elektr energiyasini iste'mol qilish bilan bog'liq. simob tushishi va
elektroaktiv aralashmalarning iz migdorini kamaytirish.

I'A‘ I | ig r
SRR i ; ! Cy
| S
| iyt ht | F
| sl//hy_|_§
| k- i;‘ e,

2 EB

diagramma. cl<c2<c3 konsentrasiyalarda aniglanayotgan elementning

polarogrammalarining tipik ko'rinishi Agar eritmada RCE (katod) da kamaytirilishi
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mumkin bo'lgan ionlar mavjud bo'lsa, u holda tashqgi kuchlanishning ma'lum bir

giymatiga erishilganda, bu ionlarning gisqarish potentsialiga teng potentsialni
ta'minlaydi, ogimning keskin ortishi kuzatiladi. polarogrammada. Poligrafning B
nuqtasiga mos keladigan potentsial bo'shatish potentsiali deb ataladi. RCEda metall
ionining kamayishi simobda kamaytirilgan metallning erishi bilan birga keladi,
ya'ni. amalgam shakllanishi: Shu paytdan boshlab, elektrod potentsialining o'sishi,
xuddi go'llaniladigan tashqi kuchlanishning o'sishidan orgada qoladi - elektrod
depolarizatsiyalanadi. Elektrokimyoviy reaksiyada ishtirok etuvchi va elektrodni
depolarizatsiyaga olib keladigan moddaga depolarizator deyiladi. Elektroddagi
elektrokimyoviy reaktsiya tufayli yuzaga keladigan ogim Faraday ogimi deb ataladi
va uning elektroliz jarayoni bilan bog'ligligini ta'kidlaydi. Elektrodga depolarizator
ionlarini etkazib berish eritmaning elektrodga yaqin gatlamiga diffuziya yo'li bilan
amalga oshiriladi, uning konsentratsiyasi (CE) chuqurlikdagi konsentratsiyadan (c)
past Dbo'ladi. Diffuziya tezligi va shuning uchun ogimning kuchi
kontsentratsiyalarning farqi (gradienti) (c-cE) bilan belgilanadi, shuning uchun ogim
diffuziya ogimi deb ataladi. Kuchlanishning yanada oshishi SE ning pasayishiga va
diffuziyaning kuchayishiga, shuning uchun ham ogimning oshishiga olib keladi (BV
bo'limi). Bu SE amalda nolga tenglashguncha davom etadi. Bu elektrodga
yaginlashadigan barcha depolarizator ionlari darhol zaryadsizlanishini anglatadi.
Kuchlanishning yanada oshishi ogimning oshishiga olib kelmaydi - cheklovchi
diffuziya ogimiga erishiladi. Bu eritmadagi depolarizatorning konsentratsiyasiga
bog'lig (chunki). K proportsionallik koeffitsientiga ko'plab omillar ta'sir giladi.
D.llkovich ulardan ba'zilarining ta'sirini aks ettiruvchi tenglamani oldi: bu erda z -
elektrod reaktsiyasida ishtirok etadigan elektronlar soni; D - depolarizatsiya giluvchi
ionlarning diffuziya koeffitsienti; m - kapillyardan bir soniyada ogib chiquvchi
simob massasi (mg); t - ikki tomchi orasidagi vaqt oralig'i, s. Geyrovskiy-llkovich
depolyarizatorning teskari tiklanishi uchun polarografik to'lgin tenglamasini oldi. .
Joriy quvvat chegaraviy diffuziya ogimining yarmiga teng bo'lsa (1 \u003d 1/2 ID),
E \w003d E1/2 olinadi. Shuning uchun to'lgin balandligining yarmi har doim
depolarizatorning kontsentratsiyasidan gat'i nazar, bir xil kuchlanishga to'g'ri keladi.
U yarim to'lgin potentsiali deb ataladi. Sifatli va miqgdoriy tahlil Sifatli tahlil
depolarizatorlarning yarim to'lginlarining potentsiallari bo'yicha amalga oshiriladi.
Shuni esda tutish kerakki, bu giymatning giymati go'llab-quvvatlovchi elektrolit,
eritmaning pH darajasi va murakkablashtiruvchi moddalar mavjudligi ta'sir giladi.
Polarografiya jarayonida eritmadagi ionlarning yarim to'lgin potentsiallarini aniglab,
ularning giymatlarini jadval ma'lumotlari bilan tagqgoslab, eritmada gaysi ionlar
borligini aniglash mumkin. Qaytariladigan polarografik to'lgin tenglamasi
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polarogrammaning muhim sifat xarakteristikasini - E1/2 yarim to'lgin potentsialini

topishning qulay grafik usulini ta'minlaydi. "IgX - [I / (Id - I)] - E" koordinatalarida
tuzilgan polarogramma to'g'ri chizigga o'xshaydi, uning abscissa o'qi bilan kesishish
nuqtasi ogim ? Id bo'lganda potentsialga to'g'ri keladi (1-diagramma). 2.3).
Polarografik to'lgin tenglamasi bo'yicha E1 / 2 yarim to'lgin potentsialini
aniglashning grafik usuli Shakl 2.3 - Polarografik to'lgin tenglamasiga ko'ra yarim
to'lgin potentsiali E1 / 2 ni aniglashning grafik usuli. Xuddi shu grafik
elektrokimyoviy reaksiyada ishtirok etayotgan elektronlar sonini z aniglash uchun
ishlatilishi mumkin. Buni kotangentni (mV) topish va uni nazariy giymat bilan
solishtirish orgali amalga oshirish mumkin. Polarografik to'lgin tenglamasidan kelib
chigadiki, nazariy giymatlar mos ravishda: n = 1 uchun 59,16 mV; n = 2 uchun 29,58
mV; n = 3 uchun 19,7 mV. Agar elektrokimyoviy reaktsiyada ishtirok etadigan
elektronlar soni ma'lum bo'lsa, u holda bu mezon elektrodda bu reaktsiyaning
gaytarilishini aniglash uchun ishlatilishi mumkin. Nishabning eksperimental giymati
nazariy qiymatga to'g'ri kelsa, elektrokimyoviy reaktsiya teskari tarzda davom etadi
deb taxmin qgilish mumkin. Migdoriy aniglash uchun llkovich tenglamasi, goida
tarigasida, ishlatilmaydi, chunki uning barcha parametrlarining ragamli giymatlarini
aniglash juda mashaqgatli ishdir. Amalda, ko'pincha miqdoriy tahlil gilish uchun
mm bilan ifodalangan polarografik to'lgin h balandligi ishlatiladi. Migdoriy
polarografik tahlilda konsentratsiyani aniglashning barcha usullaridan foydalanish
mumkin: standart, standart ketma-ketlik usuli bilan tagqoslash, qo'shish usuli.

“;
I (Cd) Cca
L]
' 4
™Na N2
‘ ’
Zn & -
:
! -
E. G E O8N E.AC4 =

2-diagramma. -Rux, nikel va kadmiyni 0z ichiga olgan eritmaning
polarogrammasi. Agar eritmada etarlicha katta yarim to'lgin potentsial fargi (kamida
0,2 ... 0,3 V) bo'lgan bir nechta depolarizatorlar mavjud bo'lsa, masalan, kadmiy,
nikel, sink, har bir elementning polarografik to'lgini birin-ketin paydo bo'ladi. va har
bir elementning to'lgin balandligi boshga elementlarning mavjudligiga bog'liq
bo'lmaydi (4-rasm). Aniglangan depolyarizatorning konsentratsiyasi 10-2...10-6
mol/l  oralig'ida bo'lishi  mumkin.  Polarografiyaning har xil turlari
depolarizatorlarning yanada past konsentratsiyasida ishlashga imkon beradi. RCE
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bilan vositani to'g'ri tanlash (go'llab-quvvatlovchi elektrolitlar, pH, kompleks hosil

giluvchi moddalar) bilan deyarli barcha metallarning ionlarini, hatto gidroksidi
tuproqg va gidroksidi ham aniglash mumkin. VVoltametriyada asil metallar (Pt, Au va
boshgalar) yoki grafitdan tayyorlangan gattig mikroelektrodlar ham muvaffagiyatli
go'llaniladi. Qattiq elektrodlarning asosiy afzalligi - RCE (0,3 ... -2,0 V dan) ga
garaganda ko'proq ijobiy potentsial diapazonda (1,3 V gacha) ishlash qobiliyati va
ularning toksik emasligi. Biroqg, statsionar gattiq elektrodlar cheklovchi ogimning
sekin o'rnatilishi, past sezuvchanlik va boshga kamchiliklar tufayli keng
go'llanilishini topmadi. Aylanadigan va tebranuvchi platina mikroelektrodlari
ko'prog qo'llaniladi, ularda eritmaning doimiy aralashishi tufayli ogim chegarasi tez
o'rnatiladi. Shu tufayli ionlar elektrod yuzasiga nafagat diffuziya, balki aralashtirish
orgali ham yetkaziladi. Bu diffuziya oqimi bilan solishtirganda cheklash ogimini 10
... 20 marta oshiradi. Qattiq elektrodlarning katod sifatida amaliy qo'llanilishi
vodorodning kamayishi bilan to'sqinlik giladi, bu qattiq elektrodlarda RCESga
garaganda ancha past potentsiallarda sodir bo'ladi. Masalan, vodorod Kkislotali
eritmalardan platinada -0,1 V da, RCE da -2,0 V da ajralib chigadi. Simob anodining
tushishi ba'zi anionlarni aniglash uchun javob beradi, masalan, Organik moddalar
RCEda, goida tarigasida, gaytarilmas, ko'pincha bosgichma-bosgich kamayadi va
oksidlanadi. Shunga garamay, ko'plab organik moddalarni - aldegidlarning galogen
hosilalari, ketonlar, tiollar, nitrillar, xinonlar, nitro va azo birikmalar va boshqgalarni
aniglash usullari ishlab chigilgan. Migratsiya va konvektiv ogimlarni bostirish
Polarografik tahlilni to'g'ri o'tkazishning asosiy sharti migratsiya va konvektiv
ogimlarni bostirishdir. Ushbu ogimlar, diffuziyadan tashgari, depolarizatorni RCEga
etkazib berish elektr maydonining ta'siri va eritmani mexanik aralashtirish paytida
konveksiya yoki zichlikdagi farglar tufayli migratsiya yo'li bilan amalga oshirilishi
mumkinligi sababli paydo bo'ladi. konsentratsiya yoki haroratning o'zgarishi
natijasida yuzaga keladigan eritma ichida. Shuning uchun umumiy holatda
cheklovchi ogim diffuziya, migratsiya va konveksiya ogimlaridan iborat. Ammo
migratsiya va konveksiya ogimlari, diffuziya oqgimlaridan fargli o'laroqg,
depolarizatorning kontsentratsiyasi bilan bog'liq emas. Migratsiya va konveksiya
ionlarning RCEga targalishiga xalaqgit beradi va shuning uchun polarografiyaga
xalaqit beradi. Shuning uchun, ogimning kontsentratsiyaga oddiy funktsional
bog'ligligini olish uchun ogimning migratsiya va konveksiya komponentlari yo'q
gilinadi; buning uchun kuchli elektrolitning begona inferent (ya'ni elektrokimyoviy
faol bo'lmagan) ionlarining taxminan yuz baravar ortigligi yo'q gilinadi. fon,
yechimga qo'shiladi. Ortiqcha fon ionlari mavjud bo'lganda, elektrod ushbu ionlar
tomonidan ekranlanadi va migratsiya ogimining ulushi ahamiyatsiz darajada kichik
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bo'ladi. Agar polarogrammani ro'yxatdan o'tkazishda eritma aralashtirilmasa va

uning harorati doimiy bo'lsa, u holda mexanik va termal konvektsiya amalda
yo'goladi. Fon sifatida turli tuzlar, kislotalar, asoslar yoki bufer aralashmalari
go'llaniladi, ularning ionlari aniglanadigan ionlarga garaganda ko'proq manfiy
ajralib chigish potentsialiga ega. Aynigsa tez-tez ishqoriy va ishqgoriy tuproq
metallari tuzlari eritmalari (KCI, KSNS, NH4CI, Na2S04 va boshqalar) ishlatiladi.
Ba'zan fon sifatida kompleks hosil giluvchi reagentlar (NH4OH, sitratlar, tartratlar
va boshqgalar) go'llaniladi, ular nafagat migratsiya ogimini bostiradi, balki tahlil
gilinayotgan ionlarning yarim to'lginli potentsiallarini ham o'zgartiradi, bu esa E1 ga
yagin ionlarni aniglash imkonini beradi. E2 giymat.
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SHOLI POXOLI TARKIBIDAGI PAST MOLEKULYAR

OG‘IRLIKDAGI MODDALARNI EKSTRAKTSIYALASH
TEXNOLOGIYASI
Aliqulova D.A., Urozov M.K., Pardayev I.A., To ‘rayev X. A.

TMTI

Annotasiya; Magolada sholi somoniga ion suyugligi dimetilsulfoksid bilan
isjlov berilgach, organik erituvchilar (benzol, dioksan, tetragidrofuran (TGF)) bilan
suyuqlik ekstraktsiyasi va o ‘ta kritik CO, ekstraktsiyasi bilan past molekulyar
og ‘irlikdagi fraksiyalash mahsulotlarini dimetilsulfoksiddan ajratish imkoniyatini
qiyosiy o ‘rganish amalga oshirilganligi muhokama gilinadi. Dimetilsulfoksid xona
haroratida (NPF fraktsiyasi) erimaydigan fraksiyalash mahsulotlarini cho ‘ktirish
uchun oldindan uch kun davomida saglangan. Maksimal fraksiya rentabelligi
somonni 140°C da (2 soat) issiqlik bilan ishlov berishdan so ‘ng olingan va 2,4% ni
tashkil etgan.

Kalit so‘zlar: CO,, NPF, tetragidrofuran (TGF), SOS, dimetilsulfoksid.

Kirish: Respublikamizdagi mavjud xom-ashyo bo‘lgan bir yillik o‘simliklar
somoni tarkibidagi sellyulozani ajratib olish texnologiyasi anchadan buyon
olimlarimizni giziqtirib kelayotgan mavzu hisoblanadi.

Mazkur ishda sholi poyasiga ion suyuqligi muhitida ishlov berib, tarkibidagi
uglevodlarni ajratib olish texnologiyasi o‘rganilgan.

2021 yilda O’zbekistonda 320 ming tonna guruch ekilgan. Ikkinchi ekin
sifatida bug‘doyzorlar o’rniga ham sholi ekiladigan bo‘lsa, guruch 380 ming tonnani
tashkil giladi. Respublikada 2022-yil hosili uchun 117,7 ming gektar maydonga
sholi ekilishi rejalashtirilgan bo‘lib, shundan 57,1 ming gektari asosiy maydonlarga
va 60,6 ming gektari takroriy ekin sifatida ekiladi. Ushbu maydonlardan jami 578
ming tonna sholi hosilini olish kutilmoqgda.

Olingan guruch donining somonga nisbati 0,45:0,55 bo‘lsa, sholi ekilgan
dalalarda sholi poyasidan qoladigan chigindilar miqdori katta bo’ladi. Ba‘zan
dalalarni sholi poyalaridan tozalash uchun, sholi somonini yoqib yuborishga ham
to‘g‘ri kelgan, bu esa ekologiyaga jiddiy zarar etkazadi. Shuning uchun, bu guruch
somoni chigindilaridan sellyuloza tarkibini ajratib olish orqali to‘liq foydalanish
havo ifloslanishi muammolarini kamaytirishga yordam beradi. Bundan tashgari, bu
tadgiqot chigindi deb hisoblangan guruch somonini, turli xil imkoniyatlarga ega
bo'lgan gidrogellarga qo‘shiladigan sellyuloza olinadigan qimmatli xom-ashyoga
aylantiradi.
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Tadqiqotning borishi: lon suyugligi (IS) muhitida somon biomassasiga
termik ishlov berishdan olingan mahsulotlarni fraksiyalashning sxemasi tavsiya
qilingan bo‘lib, u tarkibida 75 % gacha sellyuloza bo‘lgan TS (texnik sellyuloza)
fraksiyasini, 81 9% gacha bo‘lgan gemitsellyuloza fraksiyasini va aromatik
fragmentlari yuqori tarkibli lignin fraksiyasini ajratish imkonini beradi. Olingan
mahsulotlar ilmiy tadqiqotning ob‘ektlari hamda kimyoviy va biokimyoviy
jarayonlar uchun xom ashyo sifatida foydalanilishi mumkin. dimetilsulfoksiddan
qayta foydalanishda samaradorligini yo‘qotmasdan undan butunlay aralashmalarni
chiqarilishini ta‘minlaydigan yuqori kritik SO, - ekstraksiyasi va adsorbsiyasi
jarayonlarining sharoitlari aniglandi.

Tadgigot natijasida sholi somonini dimetilsulfoksid muhitida uning
biomassasini alohida guruh komponentlariga fraksiyalash uchun ishlatish
imkoniyati ko‘rsatildi.

Aniglanishicha, 100-150°C harorat oralig‘ida ishlov berishning davomiyligi
va haroratining oshishi somon biomassasining ion suyugligi (IS) da erishi, somon
komponentlari makromolekulalari molekulalararo o‘zaro ta‘sirining buzilishiga
yordam beradi va natijada: somonning lignoselulozik kompleksini yo‘q qilish va
asosiy komponentlarning fraktsiyalarini ajratish imkoni paydo bo‘ladi.

Haroratning oshishi va davolash davomiyligi bilan tsellyulozani
gemitsellyuloza va lignindan tozalash darajasi oshadi, shuningdek sellyuloza
makromolekulalaridagi  vodorod bog‘lanish  tarmog‘ining mustahkamligi
zaiflashadi. Maksimal sellyuloza tozalanganlik darajasi (SOS) (63,3%) somonni 140
°C (2 soat) da issiqlik bilan ishlov berish natijasida olingan. Shu bilan birga, asl
somonning sellyulozasining taxminan 80% fraksiya tarkibida ajratilgan.

Issiglik bilan ishlov berishdan so‘ng, lignin va gemitsellyulozalarni olib
tashlash natijasida, shuningdek, vodorod bog‘lanish tarmog‘i mustahkamligi
zaiflashishi  natijasida TC fraksiyasida Kkislota bilan gidrolizlanadigan
polisaxaridlarning ulushi ortadi. Fraksiyaning kislotali gidrolizatlaridagi asosiy
monosaxaridlar glyukoza va ksiloza bo‘lib, ikkinchisining tarkibi qayta ishlash
haroratining oshishi bilan kamayadi.

O‘rganilgan sharoitlarda gemitsellyulozalar juda oson chiqariladi va
delignifikatsiya jarayonlari fagat gayta ishlashning dastlabki bosqichida va 120°C
dan yuqgori haroratlarda yuqori samaradorlik bilan davom etadi. 2 soat davomida
140°C da ishlov berish natijasida asl somonning 90% gacha gemitsellyuloza va 70%
ga yaqin ligninni ajratib olish mumkin edi. Lignin fraktsiyasining nisbatan past
rentabelligi dimetilsulfoksidda ishlov berish sharoitida barqaror bo‘lgan lignin va
polisaxaridlarning tarkibiy qismlari o‘rtasida kimyoviy bog‘lanishlar mavjudligi
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bilan bog‘liq bo‘lishi mumkin. 1Q spektroskopiyasi va funktsional tahlil

ma‘lumotlariga ko‘ra, lignin tarkibida w-gidroksifenil strukturaviy fragmentlar
ustunlik giladi.

HC fraktsiyasining kislota gidrolizatining dominant komponenti ksiloza
bo‘lib, uning tarkibida ksilanning yuqori miqdorini ko‘rsatadi. Qayta ishlash
haroratining  oshishi  bilan  ksiloza tarkibining  pasayishi ikkilamchi
transformatsiyalarning natijasi bo‘lishi mumkin.

Eksperimental ravishda aniglanganki, fraksiyalash jarayonida somon
biomassasi nafagat uchta fraksiyaga gayta tagsimlanadi, balki gisman IS da goladi
yoki gaz shaklida chigariladi. Haroratning oshishi va ishlov berish davomiyligi bilan
ushbu mahsulotlarning ulushi ortadi. Shunday qilib, 100-150°C oralig‘ida
haroratning ko‘tarilishi bilan 1 soatlik issiqlik bilan ishlov berish davomiyligi bilan
u 11,9 dan 16,5% gacha ko‘tariladi va 5 soat (140°C) davomiyligi bilan u taxminan
somon quruq massasining 39% ni tashkil qiladi. Ultratovushni qo‘llashda bunday
mahsulotlarning shakllanishi intensivligi oshadi. 80-140°C harorat oralig‘ida, 30 Vt
guvvatga ega ultratovush bilan davolashning 15 dagiga davom etishi bilan ularning
rentabelligi 12,0% ga etadi va 50 Vt quvvatdan foydalanganda u bir xil vaqgt davrida
14,5% ga oshadi.

Organik erituvchilar (benzol, dioksan, tetragidrofuran (TGF)) bilan suyuglik
ekstraktsiyasi va o‘ta kritik CO, ekstraktsiyasi bilan past molekulyar og‘irlikdagi
fraksiyalash mahsulotlarini dimetilsulfoksiddan ajratish imkoniyatini qiyosiy
o‘rganish amalga oshirildi. Dimetilsulfoksid xona haroratida (NPF fraktsiyasi)
erimaydigan fraksiyalash mahsulotlarini cho‘ktirish uchun oldindan uch kun
davomida saglangan. Maksimal fraksiya rentabelligi somonni 140°C da (2 soat)
issiqlik bilan ishlov berishdan so‘ng olingan va 2,4% ni tashkil etgan.

NPF (fraksiyalashning erimaydigan mahsulotlari) fraktsiyasini ajratgandan
so‘ng, dimetilsulfoksid tarkibidagi aralashmalar haqida ma‘lumot olish uchun
giyosiy NMR tahlili tekshirildi.

O‘ta kritik CO; ekstraktsiyasi; Karbonat angidrid bilan ekstraksiya 40-120
°C oralig‘idagi haroratda, 10-30 MPa oralig‘idagi bosim va 1 va 5 soat davomiylikda
amalga oshirildi.Olingan ma‘lumotlarga ko‘ra ekstrakt unumi har uch parametr bilan
belgilanadi, lekin ishlov berish vaqti ko‘proq darajada. Aniqlanishicha, harorat va
muddatning oshishi dimetilsulfoksiddan past molekulyar og‘irlikdagi birikmalarni
ajratib olishga yordam beradi. CO, ekstraktining maksimal rentabelligi 120 °C,
bosim 30 MPa va 5 soat davom etganda olingan. Yugori ekstraksiya harorati
dimetilsulfoksidning kuchli gorayishiga olib keladi.

1-jadval - CO; ekstraktining chigishi
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Ekstraksiya shartlari, °C/MPa/soat Ekstrakt rentabelligi, % a.s.m.
40/10/1 0,4

60/10/1 0,6

80/20/5 2,4

80/30/5 5,2

100/30/1 3,0

100/30/5 12,8

120/30/1 3,4

120/30/5 14,2

Ma‘lumki, dimetilsulfoksidni oz ichiga olgan, galogen anionini o‘z ichiga

olgan ionli suyugliklar yugori yopishqoglik bilan ajralib turadi, bu xlorid
konsentratsiyasining oshishi bilan ortadi, bu IS dan olingan moddalar
ekstraktsiyasini sezilarli darajada murakkablashtiradi. Shuning uchun, CO,
ekstraktsiyasi haroratining oshishi bilan kuzatilgan CO; ekstrakti unumining oshishi
dimetilsulfoksidgovushqgogligining pasayishi bilan bog‘lig bo‘lishi mumkin, bu
massa almashinuvini sezilarli darajada yaxshilaydi. Bundan tashqari, haroratning
oshishi bilan CO; ning IS da eruvchanligi ham ortadi, bu CO; ekstrakti hosildorligini
oshirishning ikkinchi sababidir.

Suvni birgalikda erituvchi sifatida ishlatish va dimetilsulfoksidning
yopishqoqligini kamaytirishga urinish ijobiy ta‘sir ko‘rsatmadi. dimetilsulfoksidni
suyultirilgan suv bilan (massa bo‘yicha 1:1) 100°C da (30 MPa, 1 soat) olish
natijasida CO; ekstrakti 2,8% a.m.(somon quruq massasi) ga teng bo‘ldi.

Olingan ma‘lumotlarga ko‘ra, dimetilsulfoksidni o‘ta kritik karbonat angidrid
bilan olish yuqori samaradorlik bilan tavsiflanadi.
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1 - alkanlar; 2 - aromatik birikmalar;3 - spirtli ichimliklar; 4 - aldegidlar; 5
- kislotalar; 6 — efirlar

1-rasm - 120 °C da (30 MPa, 5 soat) dimetilsulfoksiddan ajratilgan CO>
ekstraktining guruh tarkibi.

Ekstraktdagi alkanlarning muhim miqdori ularning karbonat angidridga
yugori darajada yaqinligi bilan izohlanishi mumkin.

Ekstraksiyadan keyin dimetilsulfoksid tarkibidagi vodorod atomlarining
nisbiy tarkibiga asoslanib (2-jadval), dimetilsulfoksidtarkibidagi aralashmalarning
fagat iz migdorini taxmin gilish mumkin.

2-jadval - 120 °C da (30 MPa, 5 soat) o ‘ta kritik CO; ekstraktsiyasidan keyin
dimetilsulfoksidtarkibidagi vodorod atomlarining nisbiy tarkibi.

Kimyoviy siljish,[Tarkibiy guruh ionli suyuglik

m.t boshlang‘ich  |CO; ekstraksiyasidan
keyin

0,87(3) -CH,-CH,-CH,-CH; 0,201 0,205

1,31(6) -CH,-CH,-CH,-CH; 0,134 0,133

1,84(5) -CH,-CH,-CH,-CH3 0,133 0,135

3,87(1) -N3-CH3 0,201 0,205

4,19(3) -N1-CH,- 0,134 0,134

7,42(2) H(4,5)-C= 0,132 0,127

8,71(1) H(2)-C= 0,065 0,061

Suyuq ekstrakt; Suyuglikni  olish  uchun dimetilsulfoksidbilan
aralashmaydigan erituvchilar ishlatilgan: benzol, TGF va dioksan. Amaldagi
erituvchilar past molekulyar fraksiyalash mahsulotlarini izolyatsiyalash
samaradorligida deyarli farg qilmasligi aniglandi. Ulardan foydalanganda
ekstraktlarning unumdorligi a.k. 5,6-6,0% oralig‘ida bo‘ladi. (3.19-rasm).

156



https://journalseeker.researchbib.com/view/issn/2181-4570

TECHNICAL SCIENCE
RESEARCH IN UZBEKISTAN

ISSN (E): 2992-9148 SJIF 2024 = 5.333
ResearchBib Impact Factor: 9.576 / 2024
VOLUME-2, ISSUE-3

Ekstrakt chigishi %

540 =
Benzol Dioksan TGF

3-rasm - Suyuglikni ajratib olishda ekstrakt hosili. Dimetilsulfoksid.
Kichik komponentlardan spirtlar va aldegidlar benzol ekstraktida,
alkanlar, aldegidlar va karboksilik Kkislotalar dioksan ekstraktida, spirtlar
tetragidrofuran ekstraktida mavjud.

100~
80
60 -

40 -
, l ‘ﬂ —u L - bﬁ
1 2 3 4 5 6

Tarkib % OTN

0

TGF s Benzol o.Dioksan

1 - alkanlar, 2 - xushbo‘y hidlar, 3 ta spirtli ichimliklar, 4 - aldegidlar, 5
kislotalar, 6 - murakkab efirlar
4-rasm. Suyuq ekranda chiqgariladigan ekstraktlarning guruh tarkibi.

Olingan ma‘lumotlarga ko‘ra (3-jadval) benzol, dioksan va TGF
ekstraktsiya uchun ishlatilganda, vodorod aralashmalarining ulushi mos ravishda
umumiy vodorod tarkibining 4,0, 3,2 va 2,2% gacha kamayadi.

3-jadval - Suyuglik ekstraktsiyasidan keyin vodorod atomlarining nisbiy
tarkibi dimetilsulfoksid
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Kimyoviy Tarkibiy guruh IS IS ekstraksiyadan so‘ng
siljish, m.t. boshlang‘ich TGE Dioksan _ Benzol
0,87(3) -CH,-CH,-CH,-CH; 0,201 0,193 0,194 0,191
1,31(6) -CH,-CH,-CH,-CH; (0,134 0,130 {0,130 0,127
1,84(5) -CH,-CH,-CH,-CH; 0,133 0,166 (0,128 0,126
3,87(1) -N3-CH3 0,201 0,189 (0,196 0,192
4,19(3) -N1-CH,- 0,134 0,134 0,131 0,128
7,42(2) H(4,5)-C= 0,132 0,109 0,127 0,134
8,71(1) H(2)-C= 0,065 0,056 (0,062 0,062
2,69(1) Ar-CHs - 0,023 0,026 0,028
2,83(1) -C=C-H - - 0,002 0,004
2,99(1) Alk-OH - - 0,002 0,004
8,23(1) Ar-H - - 0,002 0,004

Xulosa qgilish mumkinki amalga oshirilgan ishlar natijasida past molekulyar
og‘irlikdagi sholi somonini qayta ishlash mahsulotlarini dimetilsulfoksiddan ajratib
olish uchun suyuqlik ekstraktsiyasi va o‘ta kritik CO, ekstraktsiyasi usullaridan turli
xil samaradorlik bilan foydalanish mumkinligi aniglandi.

Ultratovushning kuchini ko‘proq darajada oshirish GS fraksiyasi tarkibidagi
somon Dbiomassasidan va kamroq darajada lignin fraktsiyasi tarkibidagi
aralashmalarni olib tashlashga yordam beradi.
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ANOTATSIYA

Diapazoni rostlanadigan ferromagnit tok o‘zgartirgichlarining ishonchliligini
oshirish. Sinov muddati mobaynida ishdan chiggan FMTO® yangisi bilan
almashtirilmadi. Umumiy sinov muddati T¢=200-103soat Ushbu muddat mobaynida
chulg‘amlar izolyasiyasi, ularning kirish va chiqish gismalarining ishdan chiqishi
hamda FMTO* lar ishchi holatining o‘zgarishi 1- FMTO® ning ishdan chiqish
intensivligini, yugori chegarasi, 90 % li resursning ikki tomonlama ishonchlilik
chegaraviy giymatlari topish va hisoblash.

Kalit so'zlar: Ferro magnetli tok o’tkazgichlar, Eksponensial tagsimlanish
gonuniyatida, quyi va yugori ishonchlilik chegaralarining giymatlari, ishdan
chigmasdan ishlash ehtimoli.

[loBbIlIEHNE HAMEKHOCTH JUANIA30HHOPETYIUPYEMBIX (DeppOMarHUTHBIX
TpaHc(opMaTopoB ToKa 3a MEPHUO] UCHBITAHUN BBIMICANINA W3 CTPOS OMTY Ha
HOBBII He 3amensuIcs. OOl mepuon ucnbiranuii To=200-10% 4. 3a sT0oT NMEpHUON
IPOUCXOJIUT U3OJISIIUS TPYO, BBIXOJI U3 CTPOSi X BXOJHOW M BBIXOJHOW YacTeW, a
TaKXe U3MEHEHHE Paboyero COCTOSIHUS ®MTY 1-UutencuBHOCTh 0TKa3a PMTY,
BEpXHUU npenen, ABycTopoHHuil 90% pecypca HalWTU U pacCUUTaTh HAJAECKHOCTb
npeeabHbIe 3HAYEHUS.

Kuarwuesbie cioBa: deppoMarHuTHbIE MPOBOJHUKHA TOKa, lloka3zarenbHbIN
3aKOH pACHpEe/IeNICHHs], 3HAUYEHUs HIKHETO M BEPXHErO NPENENIOB HANIEKHOCTH,
BEPOATHOCTh O€30TKA3HOM padOTHI.

Increasing the reliability of range-adjustable ferromagnetic current
transformers. During the test period, the failed FMTO*® was not replaced with a new
one. Total test period To=200-10% hours During this period, insulation of pipes,
failure of their input and output parts, and changes in the working state of FMTO*
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1-FMTO* failure intensity, upper limit, bilateral of 90% resource find and calculate

reliability limit values.
Key words: Ferromagnetic current conductors, Exponential distribution law,
values of lower and upper reliability limits, probability of operation without failure.

Biz tomonidan taklif qilingan ferromagnit oqim o’zgartirgichning ishonchlilik
ko'rsatkichlarini hisoblash va giyosiy baholashga misollar keltiramiz.

1-rasm. Diapazoni rostlanadigan ferromagnit tok o‘zgartirgichi.

Quyida keltirilgan 1-rasmda keltirilgan yangi uchta (1-, 2- va 3-) FMTO*
uchun ishonchlilik ko‘rsatkichlarini hisoblaymiz. 2020-2021 yillarda o‘tkazilgan
tajriba tadqiqotlari “O‘zbekiston temir yo‘llari” AJ ga qarashli “Elektr ta’minoti”
boshgarmasi bilan kelishilgan holda GOST asosida bajarildi [42].

[N, U, T] kuzatuv rejasi tanlangan bo‘lib, FMTO® lar soni N=50 ga teng.
Sinov muddati mobaynida ishdan chiggan FMTO* yangisi bilan almashtirilmadi.
Umumiy sinov muddati T¢=200-10%s0at. Ushbu muddat mobaynida chulg‘amlar
izolyasiyasi, ularning kirish va chiqish qismalarining ishdan chiqishi hamda FMTO*
lar ishchi holatining o‘zgarishi kuzatildi. FMTO® lar chiqish kuchlanishlarining
ko‘rsatishlariga matematik kutilish M[u(t)] va dispersiya D[u(t)] larni inobatga
olgan holda tegishli tuzatishlar kiritildi.

Sinov muddati mobaynida d = 2 ta ishdan chigqgan FMTO* aniglandi. FMTO®
ning yig‘ilgan detallari bo‘yicha ishlashi muddatlariga oid ma’lumotlar 1- jadvalda
keltirilgan.[1].

1- jadval
1- FMTO" ning ishlash | 80;82;94;98;101;140,3;142;170,4; Zt' _ 1472
muddatlari 181,7; '
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2- va 3- FMTO* lar- | 51;78;93;101;103;111;121;127;130;
ning ishlash muddat- | 131;132;148;151;157;163;171;174; Zti=3267
lari 178;180;182;193;195;197
Qaralayotgan FMTO*“ ishdan chiqgquncha ishlash muddatlarining
tagsimlanishi eksponensial qonuniyatga bo‘yso‘nishini e€’tiborga olgan holda GOST
17509-72 asosida 1- rasmdagi FMTO® ning yig‘ilgan elementlari uchun quyidagi
parametrlar giymatlarini aniglaymiz: T, — ishdan chigquncha ishlash muddatining
o‘rtacha qiymati; P(t) - t =4 -10° soat mobaynida ishdan chigmasdan ishlash
ehtimoli; A(t) — ishdan chiqgish intensivligi; T, - y =90 uchun gamma-foiz
resurslari. Eksponensial tagsimlanish gonuniyatida A = A = const ekanligini
inobatga olib, GOST 17509-72 dagi 1-jadval bo‘yicha [N, U, T] reja uchun 1-
FMTO° ning ishdan chiqish intensivligini quyidagicha hisoblab topamiz:

= - = 3 = .10-6 -1
A = Y +(N—d)T,  1472+(50-2)x200x10% 0,21-107%soat™. (1)

A, uchun ikki tomonlama ishonchlilik chegara giymatlarini = 0,9
ishonchlilik ehtimoli bilan aniglaymiz. [N, U, T] reja uchun GOST 17509-72
ilovasidagi 1- jadvalga ko‘ra quyidagilarni hisoblab topamiz:

quyi chegarasi:

ANX3_g

1-B -6
Alq _ > -2d _ 0,21X107°x50x%5,45 i 0,105 : 10—6 soat'l; (2)

1
1 2|1 2%xX50—2+-%5,45
d{ 2N—-d+=x2,_ ’
< X 128,2d) ( 2 )

yugori chegarasi:

ANy
x X148 4 0,21 % 1076 x 50 x 15,7
Iyu = 3 -
d<2N—d+%x21+s ) 2(2x50—2+%x15,7)
7y 2d
=0,78-107%soat™ 1, (3)

bu yerda x*i-p,, =545 va x°us,, =157 lar [42] da Keltirilgan
2’ 2’

ma’lumotlar asosida topilgan.

(1)-(3) ifodalar giymatlaridan ko‘rinib turibdiki, A ning giymati A4 va Ay,
qiymatlari oralig‘ida yotadi.

FMTO¢ ishdan chigquncha ishlash muddatining o‘rtacha qiymati quyidagicha

hisoblanadi:

1 1
Tior =3 = S7ix1075
FMTO® ishdan chiqquncha o‘rtacha ishlash muddatining quyi va yuqori

ishonchlilik chegaralarining qiymatlari mos ravishda quyidagilarga teng bo‘ladi:

= 4,76 - 10° soat. (4)
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-1 _ 1 _ . 106

Tlo'r,q - }‘yu - 0,78x10-6 - 1,28 10 Soat, (5)
-1 _ 1 _ . 106

Tioryu = 1o = groexess = 952 10° soat (6)

1- FMTO* ning ishdan chigmasdan ishlash ehtimoli va uning ikki tomonlama
ishonchlilik chegaraviy qiymatlari quyidagiga teng bo‘ladi:

P, (t) = e~M = —0,21:107°:400-10% _ 0,919, (7)
Pl(t)yu — e~ Mgt = —0,105:107%:400-10° _ 0,958, (8)
Pl(t)q — e Ayut = —0,78:107°:400-10° _ 0,73. (9)
1-  FMTO* uchun 90 % li resurs (y=90%) quyidagicha aniglanadi:
1 1 90
Ty =3 (-n5) = = (- In2x) = 79,8 10° soat, (10)

ya’ni 90 % li resurs 1-FMTO* uchun 0,501 - 10° soatdan kamni tashkil etadi.
90 % li resursning ikki tomonlama ishonchlilik chegaraviy giymatlari
quyidagicha topiladi:

1
Tiyq =5 -(~1n09) =

$a10- 6( In0,9) = 0,135 - 10° soat, (11)

1
Tiyyu =5 (=1n0,9) = (=In0,9) = 1,03 - 10° soat. (12)

0,642:107°
Endi 2- va 3- FMTO® lari uchun ishonchlilik ko‘rsatkichlari giymatlarini
yugorida keltirilgan formulalar yordamida hisoblash natijalarini keltiramiz:

_ d _ 2 _ .10-6 L5
Az = Y4 t+(N-d)L,  3267+(50-2)200-10% 0,15-107" soat™, (13)

A23Nx%1_p
’ =*F2d 0,15:107°%-50-5,45 z o
A23q = 2 = . = 0,083-107%soat™!, (14)
’ d(2N-d+5x?1g ,q)  2(250-2+3:545)
==,

A23Nx*1-p 10-6-50-

Aosyu = d(2N—d"+%x22£’2d) - zoézisl(?-zfgj;’;) = soat™",
(19) 2

Tys0r = gaqgs = 667+ 10° soat, (16)

T230rq = }\z'iyu =15 61_ —— = 1,798 10° soat, (17)

Ty s0myu = x;q = s = 12,048 10° soat (18)

P,3(t) = e~A23t — —0,15:107°:400-10% _ 0,941, (19)

pz’gyu(t):e—xz,g,qt — —0,083:107°:400-10% _ 0,967, (20)

P2,3q(t)—e_7‘2 syut = @=0,556:107°40010° — ) g()(, (21)

To5y = Az o (—lnm) = W( —In —) = 0,702 x 10° soat,  (22)
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— 1 pYy =1 o n2% = . 106
T2 3yyu = }\2,3yu( In 100) = 0'053_10_6( In 100) = 1,269 - 10°soat, (23)

Tyayq = qu(—ln ) = o (-In ) = 0,189 - 10 soat.  (24)

Ko‘rib chiqilgan yangi FMTO® lar ishonchlilik ko‘rsatkichlarining tahlili
shuni ko‘rsatadiki, uchala O‘O° larining ishdan chigmasdan ishlash ehtimoli TETQ
larining ABT lari tomonidan qo‘yiladigan talab darajasi(0,90)dan yuqori, 1- hamda
2- va 3- FMTO® lari ishonchlilik ko‘rsatkichlarining farqi ularda qo‘llanilgan
materiallar resurs imkoniyatlari hamda mexanik, issiglik,elektr va magnit
xossalarining turlichaligi bilan izohlanishi aniglandi.
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ANNOTATSIYA

Diapazoni rostlanadigan ferromagnit tok o‘zgartirgichlarining ishonchliligini
oshirish

Sinov muddati mobaynida ishdan chiggan FMTO® yangisi bilan
almashtirilmadi. Umumiy sinov muddati T¢=200-103 soat Ushbu muddat mobaynida
chulg‘amlar izolyasiyasi, ularning kirish va chigish gismalarining ishdan chiqishi
hamda FMTO* lar ishchi holatining o‘zgarishining ishdan chiqish intensivligini,
yugori chegarasi, 90 % li resursning ikki tomonlama ishonchlilik chegaraviy
giymatlari topish va hisoblash. O‘lchanayotgan tok qiymatini tasodifiy o‘zgarishiga
olib keluvchi xatolik manbai, ya’ni energetik tizimda yuz beradigan o‘tkinchi
jarayonlar va gisga tutashuvlar ogibatida undagi elektromagnit qurilma(generatorlar,
kuch transformatorlari va boshgalar magnit materiallari magnitlanish
xarakteristikasining to‘yinish qismiga o‘tishi natijasida o‘lchanayotgan tok tarkibida
yuqori garmonikalar paydo bo‘lishini o’rganish

Kalit so'zlar: Ferro magnetli tok o’tkazgichlar, Eksponensial tagsimlanish
gonuniyatida, quyi va yuqori ishonchlilik chegaralarining giymatlari, ishdan
chigmasdan ishlash ehtimoli.

[loBbIllIEHHE HAEKHOCTH (PEPPOMArHUTHBIX MpeoOpa3oBaTeliel TOKa ¢
pPETYIUPYEMOM JaTbHOCTHIO AEHCTBUSA

Fmto, Belmeamunii U3 CTposi B TEYEHHE HUCIBITATEIIBHOIO CPOKa, HE ObLI
3aMeHeH HOBBIM. OOmuii ucnbITaTenbHbii cpok To=200-10% gaca B Teuenue 310r0
Heprosia HAMTHU U pacCYUTaTh MHTEHCUBHOCTh OTKA30B M30JISLIMU OOMOTOK, OTKa30B
UX BXOJHBIX U BBIXOJHBIX YacTeH, a Takke u3MeHeHus padoudero coctosiaust FMTO,
BEPXHEr0 Mpenesna, NMPeaeiabHbIX 3HAaYeHUN IBYCTOPOHHEM HAJIEKHOCTH pecypca
90%. .MccnenoBanne BOZHUKHOBEHHMS BBICIIMX TAPMOHHK B COCTABE U3MEPSIEMOTO
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TOKa B PE3YJbTATC IICPCXOAad MAIHUTHBIX MATCPpHUAIIOB H3MCPACMOIO TOKa Ha

HACBIIIAIONIYI0 YacTh HaMarHUYMBAIOUIEH XapaKTEPUCTHKUW HMCTOYHHKA OLIMOKH,
MPUBOJSIIEH K CIIyJAWHOMY HW3MEHECHUIO BEIWYMHBI M3MEPAEMOro TOKa, T. €.
3JIEKTPOMArHUTHOIO YCTPOMCTBA B HEM BCJIEACTBUE IEPEXOJHBIX IPOLIECCOB U
KOPOTKUX 3aMbIKaHUM, MPOUCXOMSIINX B YHEProcucTeMe(reHepaTophbl, CHIIOBHIC
TpaHchOpMaTOPHI U Ip.)

Kiawuesbie cioBa: deppoMarHuTHbIE MPOBOJHUKUA TOKa, [loka3zarenbHbIN
3aKOH pPaCIpEAECICHUsl, 3HAYECHUS] HUKHETO U BEPXHErO IPEAETIOB HAIEKHOCTH,
BEPOSTHOCTh 0€30TKAa3HOM pabOTHI.

Increasing the reliability of ferromagnetic current transducers, the range of
which is adjusted

During the trial period, the defunct FMTO was not replaced by a new one.
Total trial period T0=200-103s during this period, the isolation of the lungs, the
failure of their input and output parts, and the FMTOS find and calculate the failure
intensity, upper limit, double reliability marginal values of the 90% resource of the
working state change. .A source of error that leads to a random change in the
measured current value, that is, the study of the appearance of high harmonics in the
measured current as a result of transient processes occurring in the energy system
and short circuits as a result of the transition of magnetic materials(generators, power
transformers, etc.) to the saturation part of the magnetization characteristic

Key words: Ferromagnetic current conductors, Exponential distribution law,
values of lower and upper reliability limits, probability of operation without failure.

Ma’lumki o‘Ichash xatoligi O‘O° larining, shu jumladan FMTO* larining eng
muhim xarakteristikalaridan biri hisoblanadi. Chunki, bu xarakteristikaga garab
FMTO® rusumi va konstruksiyasi tanlanadi.

Transformator va galvanomagnit FTE lariga asoslangan FMTO* lari xatolik
manbalarining o‘quv va ilmiy adabiyotlarda berilgan ma’lumotlar asosida tuzilgan,
unga ko‘ra FMTO® xatoligining uslubiy, texnologik va ekspluatatsion manbalari
uning asosiy xatolik manbalariga, uning ichki, tashgi va rejim manbalari esa
qo‘shimcha xatolik manbalariga mansubdir [58, 43-46 b.; 55-59; 87, 34-36 b.].

Ushbu xatolik manbalarini aniglash, ularni sifat va son jihatdan baholashda
biz ushbu maqola ishida turli fizik tabiatli zanjirlar energiya-axborot modellariga
asoslangan parametrik struktura sxema(PSS)lar usulidan foydalanamiz [55]. PSS da
xatolik tashkil etuvchilarini FMTO® da yuz beradigan elektromagnit jarayonlarning
qaysi bosqichida va undagi qaysi FTE, parametr va kattaliklarga ta’sir etayotganligi
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yaqqol ko‘rinib turishi xatolik tashkil etuvchilarini aniglash va ularning son

giymatlarini baholashni ancha osonlashtiradi [56].

O‘O° lari xatoliklarini aniqlash va ularning son qiymatlarini baholash uchun
ularning PSS ni tuzish ketma-ketligi ushbu usul muallifi prof. Zaripov M.F. va uning
shogirdlari tomonidan chop etilgan ilmiy adabiyotlarda batafsil bayon etilgan
[9;55;56;95].

Shuning uchun biz transformator va galvanomagnit FTE lariga asoslangan
yangi FMTO* [90] ning barcha xatolik manbalarini inobatga olgan holda tuzilgan
PSS ni keltirish bilan cheklanamiz (1- rasm). PSS dagi har bir FTE koeffitsienti
(masalan, K;), parametr (masalan, C,) va kattalik (masalan, U,) indeksidagi “0”
ularning ideal, ya’ni xatolik manbalarisiz qiymatlarini, ular oldidagi mos ravishda
“A” va “+0” belgilar esa xatoliklarning mos ravishda sistematik va tasodifiy xatolik
manbalari ta’sirida yuzaga kelgan giymatlarini bildiradi [55].

Yangi FMTO* xatoligini baholash magsadida avval uning PSS da keltirilgan
har bir elementar zvenosi xatoligini aniglaymiz (1- rasmda har bir elementar zveno
uzuq chiziqli to‘g‘ri to‘rtburchak bilan ajratilgan va tegishli rim ragami bilan
belgilangan).
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1-rasm. Transformator va galvanomagnit FMTO® ning barcha xatolik

manbalarini inobatga olgan holda tuzilgan parametrik struktura sxemasi
1. Amper-o‘ram zanjirlararo FTE, ya’ni o‘lchanayotgan tok(/, ,;)ni uning
shina atrofida hosil gilgan magnit kuchlanishi(U, )ga o‘zgartiruvchi elementar zveno
(bu zveno PSS da | rim ragami bilan belgilangan). Ushbu elementar zveno uchun
quyidagi tenglamalarni yozamiz:
Ups = Uyo +4U, £ 0, ‘ Upo = Kiusleors,  (12)
(1.2

KIeU“)Z = Ky + AK; + 0K;, ley = Il o0 + Al £ 0l

(1.3) (1.4)

(4.39), (4.40) va (4.41) navbati bilan (4.38) ga qo‘yib, hosil bo‘lgan
ko‘phaddagi ikkinchi tartibli orttirmalarni ularning qiymatlari kichikligidan
inobatga olmay, quyidagi tenglamani hosil gilamiz:

Uus = Kioleoro + KioAle £ K190l + AKile 510 £ 0K le g0 + AU, £
oU,. (1.5)

Ushbu elementar zveno ideal, ya’ni xatolik manbalarining ta’sirisiz,
ishlagandagi statik xarakteristikasi quyidagiga teng bo‘ladi:

Upo = Kiole.ov0- (1.6)

Zvenoning absolyut xatoligi quyidagicha hisoblanadi [81, 57 b.]:

Yabs. = Uus — Upo = K108l K190l +

+AK11e.o'l.0 + O-Klle.o‘l.o + AUH + UU,u- (1-7)

Nisbiy xatolik esa quyidagicha topiladi [53, 35 b.]:

Yabs. AIe Gle AKl
y-_=—-100%=( + g
e U[,LO Ie.o‘l.O Ie.o‘l.O K10
oK, AU, aU
+—+—E 4 ”) -100 % =
KlO UuO uo
= Ynis. (Ale) T Vnis. (Ule) + Vnis. (AKl) +
iynis. (JKl) + ynis.(AUy) i Vnis. (O-Uu)- (1-8)

PSS ning tegishli gismi va uning asosida hosil gilingan (4.45) tenglamadan
ko‘rinib turibdiki, ko‘rib chiqilayotgan elementar zvenoda o‘Ichanayotgan tokdagi
o‘zgarish (asosan tokning tarkibida yuqori garmonikalarning paydo bo‘lishi)
hisobiga yuzaga keladigan xatolik (¥pis.(AlL), Ynis.(01,)), amper-o‘ram FTE
koeffitsientining o‘zgarishi hisobiga yuzaga keladigan xatolik
(ym-s_ (AK,), iym-s_(al(l)) va o‘lchanayotgan tok atrofida ushbu tok hosil gilgan
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magnit kuchlanishiga tashgi magnit maydoni va ferromagnit massa ta’siri natijasida

yuzaga keladigan xatolik (Vm's. (au,), iynis.(UUu)) manbalari kiradi [70213 b.].

Yugorida qayd etib o‘tilgan xatolik manbalarining tahlili shuni ko‘rsatadiki,
Ynis.(Al,) = 0, chunki, o‘lchanayotgan tok giymatini o‘zgartiruvchi va qonuniyati
avvaldan ma’lum bo‘lgan xatolik manbai yo‘q. Ammo o‘lchanayotgan tok qiymatini
tasodifiy o‘zgarishiga olib keluvchi xatolik manbai, ya’ni energetik tizimda yuz
beradigan o‘tkinchi jarayonlar va qisqa tutashuvlar oqgibatida undagi elektromagnit
qurilma(generatorlar, kuch transformatorlari va boshga)lar magnit materiallari
magnitlanish ~ xarakteristikasining  to‘yinish  qismiga o‘tishi  natijasida
o‘lchanayotgan tok tarkibida yuqori garmonikalar paydo bo‘ladi. Tahlillar shuni
ko‘rsatadiki, aksariyat hollatlarda yuqgori garmonik tashkil etuvchilardan fagat
uchinchi garmonika sezilarli darajada tok giymati va shaklini o‘zgartiradi. Shuning
uchun ham yuqori garmonikalarning paydo bo‘lishi oqibatida yuzaga keladigan
tasodifiy xatolik quyidagicha hisoblab topiladi [67, 134 b.]:

Vris.(01¢) = 22222 - 100 %, (1.9)
bu yerda I.,1m, leoims — ©O°lchanayotgan tok birinchi va uchinchi

garmonikalarining amplituda giymatlari. Odatda, xatoliklarni hisoblash jarayonida
o‘Ichanayotgan tok shakli sinusoidal, deb gabul qilinadi [40]. Shuning uchun,
ko‘pincha, y,,;s (al,) = 0, deb gabul gilinadi.

Amper-o‘ram FTE koeffitsienti o‘lchanayotgan tok o‘tayotgan shina
(chulg‘am) o‘ramlarining soniga teng, ya’ni Ky, = W bo‘lib, ko*pincha u (shina
ko‘rinishida yasalganda) w,; = 1 bo‘ladi. Shuning uchun ham y,,;s (AK;) = 0 va
Ynis.(0K;) = 0 bo‘ladi.

Aksariyat ko‘pehilik hollarda y,5 (AU,) # 0 Va ¥y (0U,) # 0 bo‘ladi,
chunki, FMTO* ko‘pincha tashqi magnit maydoni (asosan, yondosh shinalardagi
toklarning magnit maydonlari) va FMTO® o‘rnatilgan joy yaqinidagi ferromagnit
massalar ta’sirida bo‘ladi [70, 145-147 b.]. Tashqi magnit maydonining ta’siri
ogibatida paydo bo‘ladigan xatolikni FMTO® PSS dagi keyingi elementar zveno
xatolik manbalarini aniglashda inobatga olish magsadga muvofiq bo‘ladi.

FMTO* o‘rnatilgan joy yaqinidagi ferromagnit massaning FMTO® ish
faoliyatiga salbiy ta’siri oqibatida yuzaga keladigan xatolik muntazam xatolik
hisoblanadi, chunki, ferromagnit massaning joylashishi o‘rni, uning FMTO® dan
uzoqligi va elektromagnit xossalarini aniqglash imkoniyati doim mavjud bo‘ladi.
Tashqi ferromagnit massaning ta’siri hisobidan yuzaga keladigan xatolik quyidagi
formula yordamida hisoblanadi [70, 212 b.]:
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_ 6ish
Vnis.(f.m.)(AUu) Yy ) Cys» (1.10)
u

bu yerda C,, —ishchi magnit oqimi yo‘lidagi magnit sig‘imi, [H]; C,,s — FMTO"
va tashqi ferromagnit massa orasidagi havo oralig‘i magnit sig‘imining pogon
giymati, [H/m]; &;sp, ishchi havo oralig‘i, [m]. O‘tkazilgan tadqiqotlar tortish elektr
ta’minoti tizimlarida, xususan, tortuvchi nimstansiyada o‘rnatilgan yangi FMTO*
uchun yyis rm.(AU,) < 0,02 % ekanligini ko‘rsatdi.

2. Magnit zanjirining ichki FTE - magnit sig‘imi parametri, ya’ni magnit
kuchlanishi(U,)ni magnit oqimi(Q,)ga o‘zgartiruvchi elementar zveno. Ushbu
elementar zveno uchun ham yugorida tahlil gilingan elementar zveno uchun
yozilgan tenglamalarga o‘xshash tenglamalarni yozib, kerakli almashtirishlarda
keyin nisbiy xatolikning quyidagi tenglamasini hosil gilamiz:

AC, oC, A o
ynis.=—y“”s'-100%=( Er—F+ Q”J_r Q“)-mo%:
QMO CMO uo QMO QuO
= ynis.(ACu) i Vnis. (O-Cu) + Vnis. (AQM) i Vnis. (aQu)v (2-1)
bu yerda C,, = S EMTO magnit zanjirining magnit sig‘imi (klassik
1+Cu6Wup

analogiya bo‘yicha magnit o‘tkazuvchanligi), [H]; C,s — KO‘PO* ishchi havo
oralig‘ining magnit sig‘imi, [H]; W,,, — KO‘PO* magnit qattiqligi (klassik analogiya
bo‘yicha magnit qgarshiligi), [1/H].

(2.2) tenglama o‘ng tomonidagi birinchi ikkita had FMTO*‘ magnit zanjiri
magnit sig‘imining atrof-muhit harorati o‘zgarishi natijasida yuzaga keladigan
orttirmasi hisobidan paydo bo‘ladigan xatolik manbaini bildiradi. Bunda C,,s va W,
larning harorat ta’sirida o‘zgarishi quyidagi formulalar orqali aniglanadi [53, 78-79
b.]:

CIJS == CM60(1 + (IIAQ), (24) W (1+aHA9) (25)

up = Pup0 o a0y’

bu yerda a,, [K '] va a;, [K~] — mos ravishda KO‘PO* materialining magnit
qattiqligi va kengayishi bo‘yicha harorat koeffitsientlari; A8, [K] — atrof-muhitning
joriy va normal haroratlari fargi.

FMTO® magnit zanjiridagi KO‘PO* geometrik o‘lchamlarining harorat
o‘zgarishi natijasida yuzaga keladigan orttirmalari juda kichikligi tufayli ularni
hisobga olmasa ham bo‘ladi. Qaralayotgan elementar zvenodagi magnit sig‘imining
atrof-muhit harorati o‘zgarishi oqibatida paydo bo‘ladigan orttirmasi xatolikning
tasodifiy tashkil etuvchisiga taallugli bo‘lib, u quyidagicha aniqlanadi [53, 78-79 b.

]:
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acy, . oWyup _ Cﬁawypoau
oWy, 046 o (1+CH5WHP)2.

(2.6)

Yabs.n0 (GCy) =

Atrof-muhit harorati o‘zgarganda magnit o‘tkazgich materiali magnit
xossasi(nisbiy magnit singdiruvchanligi)ning o‘zgarishi hisobidan yuzaga keladigan
nisbiy xatolik quyidagi formula asosida hisoblanadi [53, 80b.]:
A6 _ aC, _GWM, _ 4 CusWypo, A
Cus OWyp 046 ™ (1 + CMWM,O)Z.

Yangi FMTO‘ning yasalgan konstruksiyasi uchun C,s =1,3" 1077 H;
Wypo = 1,1~ 106 1/H; a, = 0,011 K~'; A6 =40K bo‘lganda yp;s(0C,) =
0,047 % ni tashkil etdi.

(2.8) tenglama o‘ng tomonidagi oxirgi ikkita had FMTO‘ magnit zanjiriga

Vnis. (O-C/.t) = (2.7)

ta’sir giladigan tashqi magnit maydonlarining salbiy ta’sirlaridan paydo bo‘ladigan
xatolik manbalarini belgilaydi [21, 96 b.]. Bu maydonlarga uch fazali liniyaning
yondosh shinalari va yondosh boshqa uch fazali liniyalar shinalaridan o‘tayotgan
toklarning magnit maydonlari kiradi [67, 111 b.].

Uch fazali liniyaning bitta fazasidagi tok o‘lchanayotganda uning qolgan
ikkita yondosh fazalari shinalaridan o‘tayotgan toklar magnit maydonlarining salbiy
ta’siri masofaviy transformator tok o‘zgartirgichlari misolida batafsil nazariy va
eksperimental tadgiq etilganligi bois biz ularning natijalarini keltirish bilan
cheklanamiz [21, 109-111 b.; 67, 134-137 b.]. Ushbu tadqiqotlar natijalariga ko‘ra
elektromagnit ekran bilan o‘ralmagan tok o‘zgartirgichlarida eng yaqin yondosh
faza tokining magnit maydoni hisobidan yuzaga kelgan xatolikning muntazam

tashkil etuvchisi y,;s. (AQM) = 20,31 % gacha, uzogda joylashgan yondosh fazaniki

esa Vnis. (AQ#) = 12,06 % gacha yetadi. Elektromagnit ekran bilan o‘ralganda esa
bu ko‘rsatkichlar mos ravishda ym-s_(AQ”) = 2,18 % va ym-sl(AQu) = 1,36 % ni
tashkil etadi [21, 109-111 b.]. Elektromagnit ekran bilan o‘ralgan FMTO® larida
yondosh boshqa uch fazali liniyalar, FMTO® yaqinida joylashgan kuch
transformatorlari va transformator rusumidagi boshga qurilmalar shinalaridan
o‘tayotgan toklar magnit maydonlarining ta’siri hisobidan paydo bo‘ladigan
muntazam xatoliklar hisobga olmaslik darajada kichik bo‘ladi [70, 221 b.].
Yuqorida ko‘rib chiqilgan elementar zvenolar transformator va
galvanomagnit FMTO® lar uchun ham umumiy hisoblanadi. FMTO* PSS da III- va
IV- rim ragamlari bilan ajratilgan elementar zvenolar transformator rejimida
ishlayotgan FMTO*® PSS ning tegishli gismlari, V- rim ragami bilan belgilangan
elementar zveno esa galvanomagnit rejimida ishlayotgan FMTO* PSS ning bir qismi
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hisoblanadi. Quyida avval transformator rejimida ishlaydigan yangi FMTO® PSS

dagi qolgan elementar zvenolari xatolik manbalarini ko‘rib chigamiz.

3. Magnit zanjirining ichki FTE - magnit ogimi(Q,)ni magnit tok(I,)ka
o‘zgartiruvchi ideal differensiallovchi elementar zveno. Ushbu elementar zveno
uchun nisbiy xatolik tenglamasi quyidagi ko‘rinishda bo‘ladi:

Yis, = 225100 0 = (Aw iaw+m“ial">-1oo% =
Wo wo ~ Wy Iy Uo
= ynis.(Aw) + Vs, (O'(U) + ynis.(AI/,L) + ynis.(o-lu)- (31)

Bu elementar zvenoda o‘lchanayotgan tok chastotasi tebranishidan yuzaga

keladigan nisbiy xatolikning muntazam tashkil etuvchisi nolga teng, ya’ni
Ynis.(Aw) = 0, chunki, energetik tizimda tok chastotasining o‘zgarishi FMTO¢
uchun tasodifiy hodisa hisoblanadi. Nisbiy xatolikning ushbu tasodifiy tashkil
etuvchisi esa quyidagicha aniglanadi [64]:

Ynis.(ow) = 7=+ 100 %. (3.2)

GOST bo‘yicha sanoat chastotasi ko‘pi bilan 0,2 Hz ga o‘zgarishi ruxsat
etiladi [64]. Shuning uchun ham y,,;s (cw) < 0,4 % bo‘ladi.

Ushbu elementar zveno uchun nisbiy xatolik tenglamasi (3.3) o‘ng
tomonidagi uchinchi va to‘rtinchi hadlar avvalgi elementar zveno nisbiy
xatoliklarini hisoblashda tashqi magnit maydonlari ta’siridan yuzaga keladigan
xatolik manbalari sifatida inobatga olingan.

4. Elektromagnit induksiya FTE, ya’ni magnit tok(l,)ni elektr

kuchlanish(U, cpiq.)ga ozgartiruvchi elementar zveno. Bu zveno uchun xatolik

manbalari inobatga olingan holda hosil gilingan statik xarakteristikasi tenglamasi
quyidagi ko‘rinishga ega:

Yabs. AKZ UKZ AUe UUe
Vnis. = -100%=< + + + -100 % =
e Ue.chiq.O KZO KZO Ue.chiq.o Ue.chiq.o
= ynis.(AKZ) i ynis.(O-Kz) + ynis.(AUe) i Vnis. (O-Ue)- (4-1)

(4.2) tenglama o‘ng tomonidagi dastlabki ikkita had nolga teng, ya’ni
Vnis.(AKZ) =0 va Vnis.(O-KZ) = 0, chunki, K, = Klﬂ

(4.3) tenglama o°‘ng tomonidagi oxirgi ikkita had o‘lchash chulg‘amida tashqi
magnit maydonlari induksiyalagan halagit EYuK lari hisobidan yuzaga keladigan
xatoliklarni baholaydi. Ular ham avvalgi elementar zveno nisbiy xatoliklarini
hisoblashda tashqi magnit maydonlari ta’siridan yuzaga keladigan xatolik manbalari
sifatida inobatga olingan. Shuning uchun y,,;s (AU,) = 0 va y,,;s (c¢U,) = 0, deb
hisoblash mumkin.

Uechiq. — Wo'lch. = CONSL.
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Shunday qilib, transformator rejimida ishlayotgan yangi FMTO® nisbiy

xatoligining muntazam va tasodifiy tashkil etuvchilari quyidagi giymatlarga teng

bo‘ladi:
VYnis.(tr) (AUe.chiq.) = Ynis.(fm) (AUu) + Vnis. (AQM) = 1,38 %. (4-4)
Vnis.(¢er) (O-Ue.chiq.) = \/yrzlis,(o-cy) + )/1211-5_(0'(1)) ~ 0,4 %. (4-5)

Umumiy xatolik esa:

Ynis.(tr) (Ue.chiq.) = Ynis.(tr) (AUe.chiq.) + VYnis.(tr) (aUe.chiq.) ~ 1,42 %.
(4.6)

Endi yangi FMTO‘ PSS dagi galvanomagnit rejimiga tegishli bo‘lgan
elementar zveno (bu zveno PSS da V rim ragami bilan belgilangan) xatolik
manbalarini ko‘rib chigamiz.

Aytib o‘tish joizki, umumiy PSS da galvanomagnit effekt bitta elementar
zveno ko‘rinishida ajratilgan bo‘Isa-da, birinchidan, ular tur jihatdan xilma-xil (Xoll
effekti, magnitorezistiv effekt, magnitotranzistor effekti, magnitodiod effekti va
h.z.) [107], ikkinchidan esa bu effektlarda ularning ish faoliyatiga salbiy ta’sir
etuvchi chet effektlar va boshga omillar talaygina [125, 45-77 b.]. Biz ushbu
dissertatsiyada nafagat galvanomagnit tok o‘zgartirgichlarida, balki boshqa elektr va
noelektr kattaliklarni  o‘lchovchi  qurilmalarda keng qo‘llaniladigan Xoll
elementi(XE)da yuzaga keladigan xatolik manbalarini ko‘rish bilan cheklanamiz.

4.5- rasmda keltirilgan xatolik manbalari tasnifida aynan XE ga tegishli
bo‘lgan chet effektlar va XE namunasi geometrik shaklining salbiy ta’sirlari
hisobidan paydo bo‘ladigan xatolik manbalari qayd etilgan. Ushbu xatolik
manbalarini batafsilroq tadqiq etish magsadida mavjud o‘quv va ilmiy adabiyotlarda
keltirilgan ma’lumotlarni tahlil etgan holda ularning to‘laroq tasnifi ishlab chiqildi
(4.7- rasm).

XE EYuK ni o‘lchash xatoliklarini hisoblash uchun zarur bo‘ladigan Xoll
effekti va unga chet(yondosh) bo‘lgan FTE lar nomi, elementar zvenosining PSS,
koeffitsienti ifodasi va uning qiymati hamda kirish kattaligining o‘zgarish diapazoni
dissertatsiya ilovasi(l.4.1- jadval)da keltirilgan.

XE namunasi ideal holatda bir jinsli bo‘lmaydi. Magnit maydoni ta’sirida
bo‘lgan bunday namunada o‘lchash natijalariga salbiy ta’sir etuvchi tokning
ko‘ndalang tashkil etuvchisi paydo bo‘ladi [125, 49 b.].

Ishchi magnit maydoni induksiyasining notekisligi tufayli paydo bo‘ladigan
nisbiy xatolik induksiya notekis tagsimlanish darajasi(6B)ning taxminan yarmiga
teng bo‘ladi [62]. Shuning uchun mumkin qadar XE o‘rnatilgan ishchi oraliqdagi 6 B
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ni kamaytirishga harakat gilinadi. Ko‘pchilik magnit tizimlarida 6B = 0,02 %
erishiladi va bunda y,,;s (6B) = 0,01 % dan oshmaydi [70, 126 b.].

Xoll kontaktlarining geometriyasi ham Xoll EYuK ni o‘lchashda xatoliklarga

sababchi bo‘ladi [132]. XE namunasining uzunligi 5,5 mm, galinligi esa 0,045 mm
bo‘lganda nisbiy xatolik 1,4 % ni tashkil etadi [125, 78 b.]. Ushbu xatolikni
kamaytirish dissertatsiya 2.2- paragrafining 1.2- bandida keltirilgan kontakt
shakllarining optimal variantini tanlash bilan amalga oshiriladi.

XE namunasi “shlifovka” qilinayotganda uning tirsaksimon ko‘rinishda

bo‘lib qolishi namunada qoldiq kuchlanish paydo bo‘lishiga sabab bo‘ladi [107].
Xatolikning bu tashkil etuvchisi texnologik usullar yordamida kamaytiriladi.

Atrof-muhit  harorati  o‘zgarganda  paydo  bo‘ladigan  xatolik

termokompensatsiya usullari yordamida 0,1%/°C gacha kamaytiriladi [107].

XE dagi ishchi va chet FTE lar o‘zaro ta’sirlarini inobatga olgan holda

tuzilgan PSS 4.8- rasmda keltirilgan. Bu PSS har bir shoxobchasida ishtirok
etayotgan chet FTElar hisobidan yuzaga keladigan nisbiy xatoliklar quyidagicha

topiladi:
Vais Uez) = 72 = 2492100 % = 0,34 %, 4.7)
Vnis (Uess) = 722 = =220 100 % = 0,11 %, (4.8)
Vrnis (Upss) = 122 = 22200100 % = 1,1 1072 %, (4.9)
Vnis.(Ues) = 52 = 2100 % = 1,19 %, (4.10)
Vais Uess) = 22 = 1100 % = 8,1-1072 %, (4.11)
Vris (Uoar) = 1222 = 222100 % = 1,7 107 %, (4.12)

35V.

bu yerda Qup =0,5" (107 +0,01) =5-10"3 Wb; U, = K1 Quor. =
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2- rasm. XE dagi ishchi va chet FTE lar o‘zaro ta’sirlarini inobatga olgan
holda tuzilgan PSS
Ynis.(Ue3)y Vnis.(Uezg) VA Vnis(Usa7) lar xatolikning additiv tashkil
etuvchilari bo‘lib, ularning yig‘indisi topiladi:
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