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ABOUT THE ROLE OF INTERESTING ISSUES IN THE STUDY OF MATHEMATICS

A.A.Abdiraximov
Oc<zbekiston Respublikasi 11V Malaka oshirish instituti Axborot texnologiyalari sikli o‘gituvchisi

ABSTRACT
Interesting issues are highly effective in teaching mathematics. This article discusses and
addresses some interesting issues.

Keywords: Mathematics, issue, problem, science, solution.

Many people think that mathematics is a very difficult science. The application of this
science to many of the problems we face in our daily lives and the analysis of its solutions show
that the scope of application of the science of mathematics is infinite. It is impossible to study
other sciences, all the processes and techniques of nature without understanding the essence of
each concept of mathematics. It is not for nothing that mathematics is taught. Therefore,
interesting questions are of great importance in order to increase the interest in this science. So,
in this article, we will look at the issue of counterfeit coins, which is the most popular for
readers.

Issue 1. If one of the 10 bags contains counterfeit coins and a counterfeit coin weighs 4 g
and the pure coin weighs 5 g, how can it be determined by weighing it once on a scale?

Solution. 1). Suppose the counterfeit coin is in the 10th bag. If we take 1, 2, 3,... .., 10
coins from each bag, the scales will show: 1 *5+2 *5+ .. ... +9*5+10*4=265¢.

2). Suppose the counterfeit coin is in the 9th bag. In this case, the scales: 1 * 5+ 2 * 5
+...+9*4+10*5=266¢.

Continuing the same process, the scales measure the following weights: 265,266,267,
268, 269, 270, 271, 272, 273, 274.

From this you can find out which bag the counterfeit coin is in. For example, if the scale
shows 270 g, the counterfeit coin represents the 5th bag.

Issue 2. If the counterfeit coin in issue 1 is 3g and the pure coin is 4g, which one bag can
be used to determine which bag contains counterfeit coins?

Solution. 1). Suppose a counterfeit coin is in the 10th bag. In that case 1, 2, 3,... from
each bag. If we take 10 coins and put them on the scales, the scales show the following weights:

1 *4+2*%44+3*%4+...+9*4+10*3=210g.
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2). Suppose the counterfeit coin is in the 9th bag. In this case, the scales show 1 * 4 + 2 *
4+3*%4+,..+8*4+9*3+10*4=211g.

Continuing the process, we find the following weights:

210, 211, 212, 213, 214, 215, 216, 217, 218, 219.

If, as in the above problems, we define the case where the counterfeit coin is 1 g and the
pure coinis 2 g (1; 2), then we get the following sequence of numbers:

(1;2) 100, 101, 102, 103, 104, 105, 106, 107, 108, 109.

(2; 3) 155, 156, 157, 158, 159, 160, 161, 162, 163, 164.

(3; 4) 210, 211, 212, 213, 214, 215, 216, 217, 218, 219.

(4; 5) 265, 266, 267, 268, 269, 270, 271, 272, 273, 274.

If we look at the series of numbers above, if we add 55 to the numbers in each row, we
get the numbers in the next row. For this (5; 6)

We create a sequence of numbers 320, 321, 322, 323, 324, 325, 326, 327, 328, 329. In
fact, let's show you how to make a sequence of these numbers.

Issue 3. If one of the 10 bags weighs 5 g and the rest of the bags weigh 6 g, how can a
bag of counterfeit coins be identified by a single measurement?

Solution. Let's say the counterfeit coin is in the 10th bag. Then we take 1, 2,3, ..., 10
coins from each bag and put them on the scales: 1 *6+2*6+3*6+... 9*6+10* 5=320
shows. If we perform the calculation as above, we actually create a sequence of numbers 320,
321, 322, 323, 324, 325, 326, 327, 328, 329.

Now, if one of the 10 bags has a counterfeit coin weighing n g and the other 9 bags have
a coin weight (n + 1) g, how do you find a counterfeit bag using a single measurement?

Given that the difference between the series of numbers from the above problems is 55,
we obtain the following formula according to the method of mathematical induction:

(n;n+1)45+55n,46 +55n,47+55n,48 +55n,49 +55n, 50 +55n, 51 +55n, 52 +
55

n, 53 + 55 n, 54 + 55 n. This formula is suitable for 10 bags. Now suppose we are given 6
bags of coins and one bag contains counterfeit coins. Require a one-time counterfeit coin bag.

We will solve this problem as before. Suppose a counterfeit coin weighs 1 g and a pure
coin weighs 2 g. Let's take 1, 2, 3, 4, 5 and 6 coins in each bag. Suppose the counterfeit coin is in
the 6th bag. In this case, the weight of the coins is2*1+2*2+2*3+2*4+2*5+1*6=
36g. Suppose the counterfeit coin is in the 5th bag. Then2*1+2*2+2*3+2*4+1*5+2
* 6 = 37g. Continuing this process, we form a sequence of numbers 36, 37, 38, 39, 40, 41 for (1;
2). Now let's do the calculation for (2; 3):
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3*1+3*2+3*3+3*4+3*5+2*6=57,
3*1+3*2+3*3+3*4+2*5+3*6=58,
3*1+3*2+3*3+2*4+3*5+3*6=59,
3*1+3*2+2*3+3*4+3*5+3*6=60,
3*1+2*2+3*3+3*4+3*5+3*6=61,
2*1+3*2+3*3+3*4+3*5+3*6=62.

As a result, we create the following sequence of numbers 57, 58, 59, 60, 61, 62.

From (1; 2) and (2; 3) we find that the difference for the sequence of numbers is 21. In
that case we form the following sequence of numbers for (3; 4): 78, 79, 80, 81, 82, 83.

Now we find the sequence of numbers for (n; n + 1):

15+ 21n, 16 + 21n, 17 + 21n, 18 + 21n, 19 + 21n, 20 + 21n.

It is also possible to limit the number of bags in the above issues and to take the
difference between counterfeit and pure coins as 2 g, 3 g, etc. In these cases, as in the above, in
the form of arithmetic progression, we can give the formula for (n, m). Of course, in these cases,
the number of bags, the difference between counterfeit and pure coins must be small natural
numbers, because if the difference in coins is large, it can be determined manually. In
conclusion, a simple example can help a number of mathematical concepts be formed in the
minds of students and increase their interest in science. They reflect the essence of the principle

of induction in solving problems.

REFERENCES
1.S.A.Afonina. Mathematics and beauty. Toshkent.1986. 2.Ya.l.Perelman.Interesting geometry.
Toshkent.1973.
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OCHIQ KANAL TIZIMLARIDA SUV HAJMINI REAL VAQTDA KUZATISH UCHUN
DASTURLAR SOLISHTIRUVI

Otabek Mirzapulatovich Ergashev
Muhammad al-Xorazmiy nomidagi TATU Farg'ona filiali dotsenti

ANNOTATSIYA
Ochiq kanal tizimlarida suv hajmini real vaqt bilan kuzatish maqgsadida ko’plab dasturlar
ishlab chiqilgan. Ushbu dasturlar gidravlik monitoring vazifasini o’taydi. Maqolamizda ushbu
dastur turlari va ularning o’zaro tahlilini qilib o’tamiz.

Kalit so’zlar: Meliorativ, Antropogen omillar, Hec-RAS, . MIKE 11 (DHI),

Ekologik jihatdan monitoring ishlarini olib borish, suv sarfi, hajmi va gidravlik bosimini
muntazam o’Ichab turish lozim. Butun dunyoda dolzarb bo‘lib borayotgan suv tanqisligining
oldini olish, suvdan ogilona foydalanish madaniyatini va suv ishlatish samaradorligini oshirish
borasida muhim vazifalar belgilanmoqda.

Xususan, 1,5 ming kilometr yirik kanallarni betonlashtirish, 6 ming 113 ta suv xo‘jaligi
ob’ektida suv hisobini real vaqt rejimida kuzatish imkonini beruvchi qurilmalarni o‘rnatish, 2
ming 647 ta meliorativ kuzatuv qudug‘ida sizot suvlari sathi monitoringini avtomatlashtirilgan
tizimga o‘tkazish magsadga muvofiq.

Senatning Agrar va suv xo‘jaligi masalalari qo‘mitasida “O°zbekiston — 20307
strategiyasini “Yoshlar va biznesni qo‘llab-quvvatlash yili”’da amalga oshirishga oid davlat
dasturi loyihasi muhokamasi jarayonida yuqorida gayd etilgan masalaga alohida ¢’tibor
garatildi.

Bu borada davlat dasturi loyihasida joriy yilda paxta va g‘alla ekinlari hosildorligini
oshirish, jumladan, paxta hosilini o‘rtacha 45-50, g‘alla bo‘yicha 80-100 sentnerga yetkazish
maqsad gilingan.

Ushbu ekinlarning yangi, tezpishar, serhosil navlarini tanlash va joylashtirish, tanlab
olingan navlar maydonini har yili kamida o‘n foizga kengaytirib borish darkor. Tejamkor
texnologiyalarni ekin maydonlarining 40-50 foizida joriy etish, olimlarni agroklasterlarga
biriktirish hamda ilmiy asoslangan tavsiyalar berish, tuproq unumdorligi past bo‘lgan paxta
maydonlarida almashlab ekish tizimini kengaytirish zarurligi yuzasidan chora tadbirlash ishlab

chigilayotgani ham bejiz emas.

ISSN 2181-2632 www.involta.uz




«Involta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

Suv bilan bog‘liq eng asosiy muammo — mavjud cheklangan suv resurslarining tobora
oshib borayotgan talablarga mos kelmasligi bilan bog‘ligdir. Dunyoda suv xo‘jalik
muammolarining asosiy kelib chigish sabablarini:

1. Sayyorada chuchuk suv zaxiralari o‘ta chegaralangan miqdorda ekanligi;

2. Chegaralangan chuchuk suv resurslarining qit’alar bo‘yicha hududiy jihatdan o‘ta
notekis tarqalganligi (buning oqibatida sersuv va kamsuv mintaqalar hosil bo‘lishi);

3. Mavjud, chegaralangan, chuchuk suv resurslardan noto‘g‘ri foydalanish oqibatida
(antropogen omillar) ularning ifloslanishi, ya’ni yaroqli holatdan yarogsiz holatga o‘tib qolishi
bilan izohlash mumkin.

Suv resurslarini boshgarish — keng mazmunda suv tagsimotini ta’minlash bilan bog‘liq
barcha — siyosiy, huquqiy, ijtimoiy-igtisodiy, texnik-texnologik va boshga funksiyalar spektrini,
ya’ni suv hokimiyati (boshqaruvi, qarorlar qabul qilish) va suv resurslarini boshqarish (tor
mazmunda) tushunchalarini o‘z ichiga oladi. Suv resurslarini boshqarishni aynan suv hokimiyati
bosqichida suv xo°‘jaligi majmuasi turli ishtirokchilarining faol demokratik ishtiroki ta’minlanadi
va qabul qilingan qarorlarning barqaror bo‘lishiga xizmat qiladi. Ikkinchi bosqichda esa, ya’ni
suv resurslarini boshgarish (tor mazmunda) bosgichida gabul gilingan garorlarning ijrosi
ta’minlanadi. Shunday qilib, suv resurslarini boshgarish (keng mazmunda) ikki bosgichdan,
ya’ni suv hokimiyati (birinchi bosqich) va suv resurslarini boshgarish (tor mazmunda — ikkinchi
bosqich)ni 0z ichiga oluvchi jarayondan iboratdir.

Suv resurslarini (taklifni) boshqarish vazifasi institutsionalga nisbatan ko‘proq injenerlik
masalasi hisoblanadi. Suv resurslarini boshgarish — suv xo‘jaligi infratuzilmasini (to‘g‘onlar, suv
omborlari, kanallar, kollektorlar va boshq.) yaratish va modernizatsiya qilishga ko‘proq urg‘u
beriladigan tuzilmaviy (texnik) yondashuv bilan xarakterlanadi. Suv xo‘jaligi rivojining
dastlabki bosqichlarida iqtisodiy tizimning turidan qat’i nazar odatda ko‘proq suv resurslarini
boshqarishga urg‘u beriladi.

Quyida suv hajmini real vagtda kuzatish uchun ishlatiladigan dasturlarni solishtirgan
holda ko’rib chigamiz.

Hec-RAS (Hydrologic Engineering Center's River Analysis System)- HEC-RAS — bu
Amerika Qo'shma Shtatlari Armiya Muhandislik Korpusining (USACE) ishlab chigargan
dasturidir. Bu dastur suv oqgimi, gidravlik hisob-kitoblar va ochig kanal tizimlaridagi turli
gidravlik parametrlarni tahlil gilish imkonini beradi.

Bu dasturning quidagicha avzalliklari mavjud:

Ko'p funktsional: Gidravlik va gidrologik modellash, suv oqimi simulyatsiyasi,

toshginlarni prognozlash.
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Ochiq kanal tizimlari uchun mos: Daryo va kanallarda suv ogimini simulyatsiya gilishda
go'llaniladi.

Real vagtda kuzatish imkoniyatlari: HEC-RAS modellarini real vaqt tizimlari bilan
integratsiya qilish mumkin, lekin go'shimcha tizimlar talab gilinadi.

Garchi Hec-RAS dasturining avzalliklari ko’p bo’lsada, kamchiliklardan holi deb
bo’lmaydi. Murakkablik: Boshlang'ich foydalanuvchilar uchun o'rganish giyin bo'lishi mumkin.

2. MIKE 11 (DHI)- (Danish Hydraulic Institute) tomonidan ishlab chigilgan va ochiq
kanal tizimlarida gidravlik simulyatsiyalarni amalga oshiruvchi dasturdir. Suv ogimi, toshqinlar
va suv resurslarini boshgarish bo'yicha yuqori aniglikdagi modellarni taqdim etadi.

Afzalliklari: Yuqori aniglikdagi tahlillar: Real vaqt kuzatuvi va dinamik simulyatsiyalar
uchun yuqori samarali.

Moslashuvchanlik: Ochiq kanal tizimlari, daryolar, kanal tizimlari va boshga suv
resurslari uchun keng gamrovli yechimlar tagdim etadi.

Interfeysi qulay: Foydalanuvchilar uchun oddiy interfeys va intuitiv dizayn.

Kamchiliklari:

Litsenziya narxi: MIKE 11 nisbatan yugori litsenziya  narxiga  ega.
Texnik ko'nikmalarni talab giladi: Dasturda ishlash uchun ba'zi texnik bilimlar zarur.

3. SWMM (Storm Water Management Model)— AQSh Atrof-muhitni himoya gilish
agentligi (EPA) tomonidan ishlab chigilgan va ochiq kanal tizimlarida, kanalizatsiya tizimlarida
va yomg'ir suvlari boshgaruvi uchun ishlatiladigan dastur.

Afzalliklari:

Erkin va ochig kod: SWMM bepul va ochiq manba kodli dastur bo'lib, ko'plab
foydalanuvchilar va jamoalar tomonidan qo'llaniladi.

Yengil o'rganish: Boshlang'ich foydalanuvchilar uchun oson o'rganish va foydalanish.

Real vagt monitoringi: SWMM tizimlari real vaqgt rejimida suv ogimini kuzatish uchun
ishlatilishi mumkin.

Kamchiliklari:

Cheklangan parametrlar: Asosan yomg'ir suvlarini boshgarishga mo'ljallangan, lekin ochig kanal
tizimlaridagi boshqgaruvda ba'zi cheklovlarga ega.

Aniglik: Gidravlik simulyatsiyalar va tahlillar MIKE 11 yoki HEC-RAS bilan
tagqoslaganda kamroq aniglik keltirishi mumkin.

4. OpenChannelFlow— bu ochiq kanal tizimlarida suv ogimi va gidravlik tahlil uchun
mo'ljallangan ochig manba dasturidir. Suv hajmi va ogim parametrlarini aniglashda ishlatiladi.

Afzalliklari:
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Ochiq manba: Bepul va jamoa tomonidan qo'llab-quvvatlanadi.

Ko'p turdagi simulyatsiyalar: Suv ogimi, gidravlik hisob-kitoblar va kanal tarmoglarida
ishlash uchun mos.

Kengaytiriladigan: Dasturga go'shimcha modullar va funksiyalar go'shish mumkin.

Kamchiliklari:

Cheklangan qo'llab-quvvatlash: OpenChannelFlow dasturi o'zgartirish va qo'llab-
quvvatlashda nisbatan cheklangan, bu ba'zida foydalanuvchilar uchun muammo tug'dirishi
mumkin.

5. Aquaveo (Surface Water Modeling System)— suv resurslari boshgaruvi va gidravlik
simulyatsiyalar uchun keng gamrovli tizim bo'lib, ochiq kanal tizimlarida ham ishlatiladi. Dastur
simulyatsiyalar va monitoring uchun bir nechta modellarni birlashtiradi.

Afzalliklari:

Yuqori darajadagi integratsiya: Turli xil modellarni birlashtirish va ularga asoslangan
tizimlar yaratish.

Moslashuvchan: Real vagt monitoringi uchun yaxshi variantlar taklif etadi.

Kamchiliklari:

Narxi: Litsenziya narxi boshga dasturlarga qaraganda yuqori bo'lishi mumkKin.
Murakkablik: Foydalanish uchun yuqori darajada bilim va tajriba talab etiladi.

Xulosa: Eng qulay va bepul variant: SWMM — boshlang'ich foydalanuvchilar uchun
yengil va bepul yechim. Ammo, agar siz yuqori aniglikdagi gidravlik tahlillarni talab gilsangiz,
HEC-RAS yoki MIKE 11 dasturlari yaxshiroq bo'ladi.

Ko'p funktsional va moslashuvchan: MIKE 11 — yuqori darajadagi tahlillar va real vaqt
monitoringini talab giladigan foydalanuvchilar uchun eng yaxshi tanlov bo'lishi mumkin.

Ochig manba va yengil foydalanish: OpenChannelFlow yoki Aquaveo foydalanuvchilari
uchun yaxshi alternativa bo'lishi mumekin.

Har bir dastur o'zining afzalliklari va kamchiliklariga ega, shuning uchun sizning

ehtiyojlaringizga mos keladiganini tanlash muhimdir.

Foydalanilgan adabiyotlar:
1. https://lwww.softinventive.ru/best-network-monitoring-tools
2. https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-
%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1
%82%D0%BE%D0%B2-
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https://www.softinventive.ru/best-network-monitoring-tools
https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/
https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/
https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/
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%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D
0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/

3. https://videoglaz.ru/upload/manuals/microdigital/microdigital_mdr-xx690-xx900_user_.pdf
4. https://uza.uz/oz/posts/suv-hisobini-real-vaqt-rejimida-kuzatish-imkonini-beruvchi-
qurilmalar-ornatiladi_565344

5. SUV  RESURSLARINI HAVZAVIY REJALASHTIRISH VA BOSHQARISH
Salohiddinov A.T. Ashirova O.A. TOSHKENT - 2020 Info Capital Group ISBN 978-9943-
5786-4-7

11

ISSN 2181-2632 www.involta.uz



https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/
https://www.dotcom-monitor.com/blog/ru/%D1%82%D0%BE%D0%BF-25-%D0%B8%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%BE%D0%B2-%D0%BC%D0%BE%D0%BD%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%BD%D0%B3%D0%B0-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80/
https://videoglaz.ru/upload/manuals/microdigital/microdigital_mdr-xx690-xx900_user_.pdf
https://uza.uz/oz/posts/suv-hisobini-real-vaqt-rejimida-kuzatish-imkonini-beruvchi-qurilmalar-ornatiladi_565344
https://uza.uz/oz/posts/suv-hisobini-real-vaqt-rejimida-kuzatish-imkonini-beruvchi-qurilmalar-ornatiladi_565344

«Involta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

QISHLOQ XO'JALIGI KANALLARIDA SUV ISTE'MOLINI KUZATISH UCHUN
INNAVATSION TEXNOLOGIYALAR

Otabek Mirzapo’latovich Ergashev
Muhammad al-Xorazmiy nomidagi TATU Farg'ona filiali dotsenti

ANNOTATSIYA
Qishloq xo’jaligi kanallarida suv iste’molini kuzatish va boshgarish bugungi kunda juda
muhim ahamiyatga ega. Suv resurslari cheklangan va iqlim o’zgarishi kabi omillar tufayli
samarali suvni boshgarish, gishlog xo'jaligi ekinlarini sug'orish, suv ta'minoti va ogimlarni
optimallashtirish uchun innovatsion texnologiyalarni joriy etish zarur.
Kalit so’zlar: Avg’oniston, ekin maydonlari, . 10T, dronlar, GIS, Avtomatik boshgaruv

tizimlari

So‘nggi vaqtlarda nafagat mamlakatimizda, balki Markaziy Osiyo davlatlarida suv
tangisligi muammosi yildan-yilga jiddiy tus olmoqgda. Yurtimiz igtisodiyotining yetakchi
tarmogqlaridan biri bo‘lgan qishloq xo‘jaligida esa suvning o‘rnini hech narsa bilan o‘lchab
bo‘lmaydi. Chunki mamlakatimiz hududidagi sug‘oriladigan ekin maydonlari 4 million 300
ming gektarni tashkil etadi. Bu esa kelgusida suv bilan bog’liq jiddiy muammolarni kelib
chigishiga sabab bo’ladi.

Yurtimizdagi ichki daryolar gishlog xo‘jaligidagi suvga bo‘lgan ehtiyojimizni qondira
olmasligini hammamiz yaxshi bilamiz. O‘zbekiston ichki daryolarining o‘rtacha ko‘p yillik suv
resurslari 11,5 ming m® bo‘lib, bu respublika suv ehtiyoji umumiy migdorining 18 foizini tashkil
giladi. Transchegaraviy daryolar hisoblangan Amudaryo va Sirdaryo o‘zanidagi suv manbai esa
qo‘shni davlatlar hududida. Sirdaryo Qirg‘izistondan, Amudaryo esa Afg‘oniston va
Tojikistondan boshlanadi. Bu daryolarning suvi xalqaro kelishuvlarga ko‘ra, asosan Markaziy
Osiyo davlatlari va Afg‘oniston orasida tagsimlanadi. Bu har yili suvning qanday shakllanishiga
bog‘liq.

Suv olish tarmoqlarimizning o‘zidayoq yo‘qotilayotgan suv hajmi juda katta. Umumiy
suv hajmining 40 foizgacha bo‘lgan qismi kanallar va ariqlarda filtratsiya (suvning yerga singib
ketishi), bug‘lanish, maqgsadsiz oqib ketish jarayonida yo‘qotiladi. Chunki bizda kanallarning
bor-yo‘g‘i 12 yoki 15%i betonlashtirilgan. Bundan tashqari hududlarda ko‘p suv talab qiladigan

ekinlar ekilishi ham mavjud vaziyatni yanada og‘irlashtiradi.
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O‘zbekiston qishloq xo‘jaligida yil davomida 39 mlrd kub metr suv iste’mol qilingan.
Shundan 36 foizi yoki 14 mlrd kub metri tuproq o‘zanli kanal va ariqlarda yo‘qolgan, dedi
prezident. Yana 5—6 mird kub metr suv sug‘orishning eskirgan usullari tufayli yo‘qotilmoqda.
O‘tgan yili O‘zbekiston qishloq xo‘jaligida 39 milliard kub metr suv sarf etildi. Shundan 36
foizi, ya’ni 14 milliard kub metrdan ortig‘i tuproq o‘zanli kanal va ariglarda yo‘qolgan. Bu
hagda Shavkat Mirziyoyev juma kuni bo‘lib o‘tgan yig‘ilishda ma’lum qildi. Davlat rahbari suv
resurslari bilan bog‘liq muammolarning dolzarbligi kundan-kunga ortib borayotganini alohida
ta’kidladi, deb xabar bermogda uning matbuot kotibi Sherzod Asadov. Shu bilan birga, so‘nggi
ikki yilda suv xo‘jaligiga, jumladan, suvni tejovchi texnologiyalarni joriy etish magsadida katta
miqdorda subsidiyalar ajratildi.

Yerlarning 70 foizi eski usulda sug‘orilgani bois 5—6 milliard kub metr suv behuda
sarflanib, kollektorlarga tashlanmoqda, dedi prezident.

Bugungi kunda 2,5 million gektar maydonni sug‘orish uchun 5 mingdan ziyod nasos
ishlatilib, yiliga 7 milliard kilovatt soat elektr sarflanadi. Lekin 80 foiz nasoslar 35—40 yildan
beri ishlatilib, 0°z resursini o‘tab bo‘lgan, dedi Shavkat Mirziyoyev.

Sohani isloh qilish maqgsadida bir necha texnologiyalar ishlab chiqilgan bo’lib, quyida
gishlog xo'jaligi kanallarida suv iste'molini kuzatish uchun ishlatiladigan ba'zi innovatsion
texnologiyalarni ko'rib chigamiz:

1. l1oT (Internet of Things) Asosida Suv Monitoring Tizimlari texnologiyalari yordamida
suv manbalarini va kanallarda suv ogimini real vagtda kuzatish mumkin. 10T sensorlari kanallar
va sug'orish tizimlariga joylashtiriladi, ular suvning darajasi, ogimi, harorati va boshga
parametrlarni real vagtda o'lchaydi va bu ma'lumotlarni markaziy tizimga yuboradi. Bu tizimning
avzalliklari real vagtda monitoring gila olishi, suvning holati va ogimi har doim nazoratda
bo'ladi. Masofaviy boshgaruvning imkoni borligi istalgan ob havoda ham bir punktdan turib
tizimni boshgarishga yordam beradi. Foydalanuvchilar mobil telefonlar yoki kompyuterlar orgali
tizimni boshgarishlari mumkin. Avtomatlashtirish imkoniyati borligi esa bu tizimni yanada
qulaylashtiradi. Suv manbalarining holati va suv iste'moli avtomatik ravishda boshqarilishi
mumkin, bu esa resurslarni tejashga yordam beradi.

2. Dronlar va UAV (Unmanned Aerial Vehicles) yordamida Suv Monitoring qgishlog
xo'jaligi tarmogqlarida ekinlarni kuzatish va suv resurslarini boshgarishda samarali ishlatiladi.
Dronlar yordamida yer usti va yer osti suv resurslarini kuzatish, kanallardagi suv ogimini
aniglash va sug'orish samaradorligini oshirish mumkin. Tizimning avzalliklaridan biri tez va aniq
ma'lumotlar olishga imkon berishi - dronlar keng maydonlarni tezda gamrab oladi va yuqori

aniglikdagi tasvirlar yordamida kanallardagi holatlarni o'rganadi. Tizim dronlar yordamida
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foydalanishga ham mo’ljallanganligi bois boshgaruvni osonlashtiradi. Dronlar ko'p migdordagi
ma'lumotlarni bir vaqgtning o'zida yig'ib, analitik vositalar orqali tahlil gilishni osonlashtiradi.

3. Sun'iy Intellekt va Mashina O'gitish texnologiyalari yordamida, gishlog xo'jaligida
sug'orish tizimlaridan optimal foydalanuvchi modellar va prognozlar ishlab chigilishi mumkin.
Suv iste'molini tagsimlash va boshgarish uchun Al tizimlari real vaqtda o'zgaruvchan iglim
sharoitlariga, yerning suvga bo'lgan ehtiyoji va boshga omillarga asoslanib garorlar gabul giladi.
Tizimning suv iste'molini optimallashtirish, Al yordamida sug'orish va suv ta'minotini
ma'lumotlarga asoslangan ravishda samarali boshqarish, Prognozlash- Iglim sharoitlari va
o'simliklarning o'sish bosqgichiga garab, sug'orish va suv ta'minotini oldindan prognoz qilish kabi
avzalliklari mavjud.

4. GIS (Geografik Axborot Tizimlari) va Remote Sensing (Masofaviy Zondlash) GIS va
masofaviy zondlash texnologiyalari yordamida gishloq xo'jaligi kanallarining va ularning
atrofidagi erlarning holatini doimiy ravishda kuzatib borish mumkin. Bu texnologiyalar suv
resurslarini samarali boshqarish, ekinlar va sug'orish tizimlarining samaradorligini baholashda
yordam beradi. Keng gamrovli tahlil gilish GIS tizimida juda qulay, GIS va masofaviy zondlash
orgali kanal tizimlarining va butun ekin maydonlarining holatini tekshirish imkoni mavjud. Aniq
xaritalar va tahlillar gilish uchun GIS dasturida qulay funksiyalar mavjud, suv ogimining
yo'nalishlarini, yuqgori va past suv darajalarini ko'rsatuvchi xaritalarni yaratishda avzalliklarini
alohida takidlab o’tishimiz mumkin.

5. Avtomatik Suv O'lchov va Boshgaruv Tizimlari - Avtomatik tizimlar kanal va suv
manbalarida o'zgarishlarni aniq o'lchaydi va shunga qarab sug'orishni avtomatik ravishda
boshqgaradi. Bu tizimlar kanal bo'yidagi suv sathini, ogim tezligini va boshga parametrlarni
nazorat giladi va bu ma'lumotlarni markaziy tizimga uzatadi. Tizim yuqori aniqglikdagi o'lchovlar
olish magsadida va suvning o'lchovlari va kanal tizimlaridagi holat anig va avtomatik ravishda
o'lchashda qulay. Tezkor reaksiyada ishlay olishi tizimni yanada qulaylashtiradi, suvning holati
o'zgarishlarga mos ravishda tizim avtomatik tarzda ishlaydi.

Xulosa:

Qishlog xo'jaligi  kanallarida suv iste'molini  kuzatish uchun innovatsion
texnologiyalarning keng qo'llanilishi suv resurslarini boshgarishni yanada samarali gilishga
yordam beradi. 10T sensorlar, dronlar, Al tizimlari, GIS va masofaviy zondlash kabi
texnologiyalar gishlog xo'jaligida suvni tejash, sug'orishning samaradorligini oshirish va
ekologik xavflarni kamaytirish uchun muhim vositalar hisoblanadi. Bu texnologiyalar orgali
gishloq xo'jaligi sektori bargaror rivojlanishga erishishi va suv resurslaridan optimal foydalanishi

mumkin.
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Foydalanilgan adabiyotlar:
1. Qishloq xo‘jaligidagi suvning 36 foizi tuproqli kanal va ariglarda yo‘qoladi — president
https://www.gazeta.uz/0z/2023/10/20/water/
2. QISHLOQ XO‘JALIGIDA SUVDAN QANDAY FOYDALANYAPMIZ? - AGRO.UZ
https://www.agro.uz/11-04451/
3. https://uzsuv.uz/uz/posts/844
4. https://www.gazeta.uz/0z/2021/04/13/water/
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MOJNDPUKALUA N KPAIIEHUSA TAH-BOJIOKHA
Cynronosa H., Xacanosa C.X.

AHHOTALIIUA
Jannas CTaThs IIOCBSIIECHA N3Y4YECHUIO mporecca MoaupuKanuu
MOJIMAKPWIOHUTPUIIBHOTO  BOJIOKHA PAacTBOPOM  IIOJMBHHWIOBOTO CIHMPTA. Y CTAHOBJIEHO
ontumansHoe cooTHomeHnue IIAH u IIBC. IlokazaHo  BO3MOXXHOCTh KOJOPUPOBAHUS
MOIU(UIIMPOBAHHOTO BOJIOKHA BOJOPACTBOPUMBIMHU KPACUTEISIMHU.
KioueBble cjoBa: 00beM, CHHTETHYECKHE BOJIOKHA, JHEPreTHUECKUX PECYPCOB,
BIIQXKHOCTH BO37yXa

VBenuuenne oObeMa BBIMYCKa BBHICOKOKAUYECTBEHHBIX TMOJUMEPOB C 3aJaHHBIMHU
TEXHUYECKUMU XapaKTEPUCTHUKAMM, BKJIIOYAs CUHTETHYECKHE BOJIOKHA, OTHOCHUTCS K YHUCITY
OCHOBHBIX 33]1a4 YKOHOMHYECKOTO M COLIMAJIbHOTO Pa3BUTHS Halllel CTPaHbl HA JOJTOCPOYHBIN
nepuoi. I[Ipon3BoACTBO CHHTETUYECKUX MAaTEPHAIOB 00YCIOBICHO OTHOCUTENILHOM JEUIeBU3HOMN
HCXOJIHOTO CHIPbsl, MEHBIIMMH 3aTpaTaMd MaTEPHAIBHBIX, TPYIOBBIX W JHEPreTUYECKUX
pecypcoB, 4eM Ha IMPOM3BOJACTBO TOTO € KOJMYECTBA IMPUPOJIHBIX MATEPHAIOB, HECIOKHOMN
TEXHOJIOTUEN UX TTPOU3BOJICTBA.

Kak wu3BecTHO, mepBbIe TOJUAKPWIOHUTPHIBHBIE BOJOKHA OTIUYAINCH OTCYTCTBHEM
AKTUBHBIX IEHTPOB JUIsI COPOLIMM KpacUTENIeH, BBICOKOW TUIOTHOCTBIO CTPYKTYPHI, BBICOKOH
temiieparypoit crexnoBanusa (Tr=104°C), 3nauntensHol ruapogobHocThiO (1-2% BIaXKXHOCTH
npu 65% OTHOCUTENBHON BIIAXXHOCTM BO3[AyXa) U, KaK CIEACTBHE, MCKIIOYUTEIbHON
MHEPTHOCTBIO 10 OTHOILIEHUIO KO BCEM KilaccaM Kpacureneid. OJIHaKO BBEIEHUEM B CTPYKTYPY
COMOHOMEpPOB KHCJIOTHOTO XapakTepa - UTAaKOHOBAas W METaKpUJIOBash KHUCJIOTHl ObLIO
JOCTUTHYTO KOJIOPMPOBAaHUE BOJIOKHA KAaTHOHHBIMHM KpacuTelsiMH. Kpome 3TOro BBeIEHHEM
COMOHOMEpPOB BHHMJIOBOTO Psid MOJYKHO LEJICHANPABICHHO W3MEHATh CIEAYIOIINE CBOWMCTBA
HUTPOHOBOTO BOJIOKHA: Pa3pbIXJIATh CTPYKTYpy IHOJUMEpa 3a CYET OOBEMHBIX PaJUKAIIOB;
CHWXKAaThb TEMIIEpaTypy CTEKJIOBaHUs IIOJMMEpa 3a CYET CHI)KCHMS CyMMapHOW 5SHEpPruu
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS B aMOP(HBIX 00JaCTsIX; MOBBIIIATh THAPOPIIBHOCTD U,
CJIEI0BATENIbHO, CMAYMBAEMOCTh U BJIArOIOIVIOIIEHUE BOJIOKOH; BBOJAUTh MOHOT'€HHBIE T'PYIIIIHI,
KaK aKTHBHbBIC IICHTPBI JUI COPOIIMU HOHOTeHHBIX Kpacutenei [1]. Kpome Toro, comepikanue B
ruipooOHOM ToJIMMEpe, Kak MOJUAKPHIOHUTPHII, HeOosbmoro konuuectBa OH rpymm
MO3BOJIUT TOBBICUTH THIPO(PUILHOCTh, aJIr€3UOHHBIE XapaKTEPUCTUKU, 00padaThIBAEMOCTH,
ANEKTPOCTATUUECKHUE XapaKTEPUCTUKHU.

B nanHoil paboTre wu3ydyeHa BO3MOXKHOCTH MOAU(UKAIIMM HHUTPOHOBOTO BOJIOKHA
nonuBuHUIOBEIM criuproM  (IIBC). Beibop pactBoputens ans [IBC crnoxen, B cBsi3u
OTPaHUYEHHBIM KOJMYECTBOM OpraHMYECKUX pacTBoputeneil. OqHako B psne padoT MoKa3aHO
[2], uTo ampoToHHBIE pacTBOpUTENH, Kak Hampumep, aumerucyiabpokeun (JIMCO), sBasercs
noaxoaauum i [IBC, B pactBope IMCO NOAMBUHUIOBBIN CIUPT HAXOAUTCS MOJIEKYJISIPHO-
JUCIIEPTUPOBAHHBIM COCTOSIHUM U KaK CIEJCTBUE — HE MOJIBEPKEH K CTAPEHUIO, U3 KOTOPOIo
MOXHO cnaenath BbIBoA, 4to JIMCO saBnsercs xopowmum pactBopureneMm mia [IBC ¢
TEPMOJUHAMUYECKON TOUKH 3PEHMUSI.

[lepBoHauanbHO OBUT MPUTOTOBIEH 5%-HBI pPAcTBOpP MOJMBHHUIIOBOTO CIHpPTa B
JTUMETHCYIb(OKCHIE, KOTOPBIN BBOJAWIM B MPSIMIBHBIA PACTBOP HUTPOHA MPU COOTHOIICHUU
10:90, 15:85, 20:80 [3]. IlyreM MHTEHCHBHOTO TEpPEMEIINBAHUsS ObUI MOJYYEH OJHOPOIHBIN
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OPSIIBHBIA pacTBOp. POpMOBaHHE BOJIOKHA IO MOKPOMY CIOCOOy MPOBOAMIIOCH HAa Majoi
naboparopaoii ycranoBke (MYJI). B kadecTBe ocaiuTeNbHONW BAaHHBI WCIOJIB30BAIH BOJHBIM
pactBop mumetmidopmamuaa. [loxyueHHbIe BOJOKHA IPOMBIBAIN B AUCTHILIMPOBAHHOM Bojie. B
pe3yibTare MPOBENEHHBIX PAadOT OBUIO BBHISBIEHO HanOoiiee OJIATONPUATHOE COOTHOIICHHE
npsiauasHoro pactsopa Ha ocHoBe ITAH u IIBC paBueiM 10:90 [4]. dusnko-mexaHUUECKHE
noxaszaTenu Moau(uuupoBaHHOTO ¥ HemoaupuunupoBanHoro [TAH-BooOKHa mpencTaBlieHb! B

17

Tabiuue 1.

Tabmuna 1
dusnko-Mexanndeckne nokasann ITAH-Bookon
Du3NKO-MEXaHNYECKHE ITOKa3aIn
Hanmen
0 M Maxe.pa TTnneii
Y 3PBIB. VYnennH.
Bonoi:;ne JUTUHEHU axe. Harpyska | pas. Harpyska, Has
ni% |, , cNtex | TOTHOCTE:
v cN
Hemomn
(bUIPOBaHHBIN 8 300 32 30
ITAH
Moaudpu 9 9
[IUPOBAHHBII ' 81 ' 271,36 11,31 24
ITAH

Kak BumHO u3 TaOIHUIBI

1 mommbunmpoBannoe I[TAH-BomokHO

oOlamaer MeHee

BBICOKMMH (PH3UKO-MEXaHUICCKIMMHU TTOKA3aTeIIIMHU 110 CPABHCHHUIO HEMO AU (PHUITUPOBAHHBIM.

Ha crnemyromem 3tare nccie10BaHuid ObIJIO MPOBEICHO KpallleHHe MOAU(PHIIMPOBAHHOTO
BOJIOKHA HHTPOH BOJIOPACTBOPUMBIMH KPACUTCIIIMH, Kak MpsAMbIE M aKTUBHbIC. B 1memsax
MOBBIIICHUS HACBIIICHHOCTH OKPAcKH OBLJIO HM3Y4YCHO BIIMSHHUE KOHIEHTPALMU KpPacUTENsd B
npeneie ot 1 10 4% ot Macchl BoslokHa (Tabnuma 2).

Tabmuua 2

BiusiHue KoHIIEHTpaIuy KpacUTENsl Ha KOJIOPUCTHYECKHE W MPOYHOCTHBIC TTOKA3aTeNn
MoudunmpoBanHoro [TAH-BosokHa

HMHTEHCHBHOCTD LIBETA, [Tpo4YHOCTH OKPACKHU K MBLTY,
Konuentpa K/S 0aJwIbl
1M KpacuTens, %o aKTHUBH psiM AKTUBHBIN psMOi
BII aJIbId ot 6opao AJIBIN )
1 1,9 1,8 5\5/5 5\4\4
2 2,1 2,0 5\5\4 4\5/4
3 2,4 2,2 4/5\5 4/4/4
4 2,8 2,4 4/4/3 3/4/3

Kak BUJHO U3 Ta6J'II/II_IBI 2c YBCIIMYCHUCM KOJIMYCCTBA KPACUTCIIS B Kpacnanoﬁ BaHHC

Ha6J'IIO,Z[aeTC$I MOBBIICHUC HWHTCHCHUBHOCTH HBCTA, KaK IIPU KpalICHUU AKTHUBHBIMH, TaK H
MNpsIMBbIMH, HCE3HAYUTCIBbHBIM HNPCBATUPOBAHUCM AKTHBHOTIO, OJHAKO IIpU 3TOM IPOYHOCTH

ISSN 2181-2632

WWW.Iinvolta.uz




«Involta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

OKpacKu K MBUIbHON 00pabOTKM B 00EHX Clydasix CHMKAETCS M B OOJIBLICH CTENEeHU B CiIydae
npsiMoro kpacutens. TakuM o0pa3oM, JONOJHUTENbHOE BBEJICHUE TUIAPOKCUIIBHBIX I'PYNI B
CTPYKTYpy IOJIAMEpPA B IPOLECCE HMPUTOTOBIICHHS MPSIWIBHOTO PacTBOpa C IMOCIEAYHOLIUM
(bopMOBaHMEM U3 HETO BOJIOKHA, Jaj0 BO3MOXKHOCTH OKpammBath ruapodooHoe [TAH BomokHO
BOJIOPaCTBOPUMBIMU KPACUTEISIMHU.

Hcnonb3oBanHas nureparypa:
1. Korenko H.II. TTonumeps! co cnenuanbHbIMU CBOMCTBaMHU: YUeOHO-METOIUUECKOE [T0CO0OHe. —
Hogouepkacck: FOPTTIY (HITM), 2017. — 43 c.
2. Tacx J.C.J.F., Schoffeleers H.M., Brands A.G.M., Teuwen L. // Polymer. 2000. V. 41. P. 947-
957.
3. Sultonova N.S., Khasanova S.K. Study of the possibility of modifying nitron fiber. The 8th
International scientific and practical conference “European scientific discussions” (June 20-22,
2021) Potere della ragione Editore, Rome, Italy. 2021.p.105-106.
4. H.C.CynronoBa, C.X.XacanoBa. l3yueHume BO3MOXXHOCTM MOAM(PUKAIIMM HUTPOHHOTO
BosiokHa. “Paxta tozalash, to’gimachilik, yengil sanoat, matbaa ishlab chigarish texnika-
texnologiyalarni  modernizatsiyalash sharoitida iqtidorli yoshlarni innovatsion g’oyalari va
ishlanmalari”.
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ABSTRACT
This article examines the book “Tamerlane and the Jews” by Michael Shterenshis
analyzing the fourteenth-century ruler Tamerlane's relations with the Jews people and how the
policy of Tamerlane influenced on the Jews life and their culture in Central Asia. The analysis
gives insights and information that Tamerlane had a great impact on different communities
especially Jews which was under his reign that period.
Keywords: Tamerlane, Jews, Central Asia, 1400s, interfaith relations, Jewish

communities, impact, culture, Samarkand

Introduction

Few figures in the history of Central Asia are as notorious as Tamerlane (Timur), the
fourteenth-century overlord of an empire which ran from the banks of the Volga River to the
Ganges. Although he has left behind a legacy characterized by his military conguests and
centralization of authority, Tamerlane's life and times were also marked by dialogues between
religions, as well as the interplay of cultures. This included looking into the Jewish communities
whose pasts provide rare opportunities to help investigate the era of Tamerlane.

Although Tamerlane is widely portrayed by historians as a cruel conqueror and a
calculating politician, his connection with the reigning Jewish communities of Central Asia has
seemed as a less-discussed facet of his dominion (Shterenshis, 2002). This study explores the
treatment of Tamerlane (Tamerlane the Great) among his Jewish subjects, and how his policies
affected their communities, their freedom of religion and the development of their culture.
Employing both historical and legendary narratives, the book clarifies the gentle considerations
for the Jewish people that were available under Tamerlane, uncovering wider models of religious
strife and tolerance somewhere in the range of medieval Asia.

Literature Review and Research Methodology
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Tamerlane’s relations with Jews are only proposed by the primary and secondary sources
both associated with Jewish and Islamic civilizations. Jewish history in Central Asia during the
empires of Tamerlane is one of the comparatively few topics covered by Michael
Shterenshis’s Tamerlane and the Jews. Other sources include the writings of early Jewish
travelers, such as Benjamin of Tudela and Rabbi Petachia of Ratisbon, whose settlements in the
pre-Tarski period, though Zimmerman, give background of the Jewish occupation of Central
Asia.

For this research, historical scholarship is fused with a historical method; both deductive
and qualitative methods of archival analysis and discursive historical analysis are employed. This
framework yields insight into a more detailed description of Tamerlane’s policies, the impact of
his religion, and the historical context of the Jewish community in his Holy state. Important
historical figures such as Miranshah and Sa’d ad-Daula ibn as-Safi, Tamerlane’s son, and his
counselor respectively are crucial elements in studying the interfaith relations of the period in
question.

Discussion

Background: Jewish Presence in Central Asia

Central Asia, particularly Bukhara and Samarkand, had several Jewish populations who
were part of a much wider diasporic movement that spread across the Middle East and Persia and
even beyond. Jewish communities in Central Asia are believed to be of ancient origin since
historians believe they were part of the migration of the Ten Lost Tribes. By the fourteenth
century, Central Asian Jews had already penetrated the area with merchants, healers, and men of
culture.

Before the emergence of Tamerlane, Jews settled in various parts of Asia and lived under
the dictates of local rulers and their aptitude toward religious minorities. Within Islamic empires,
as dhimmi (non-Muslim subjects with protection), the Jews could enjoy some practices and was
given a limited caste status. This changed with the arrival of Tamerlane, as he started
formulating his own policies over Jews and other minorities.

Tamerlane’s Religious Policies and Jewish Communities

His views and practices regarding religions are largely determined by his Muslim
background though a lot of things Tamerlane did when ruling were based on common sense. He
called himself a pious Muslim but too often acted selfish for political reasons. His empire
encompassed all of the cultures and religions — Islam, Christianity, Buddhism, Judaism. It was
Tamerlane’s aim to blend such different peoples into one whilst in his particular dominion. At

times, he used religion for the purpose of bringing the people together politically.
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The inhabitants of Jewish communities, however, had a rather complicated allegiance to
the ruler. Historical sources bring contradicting images of the even-tempered Tamerlane with the
Jews. On one hand, he has been identified as a protector who extended privileges to the Jewish
population in centers like Bukhara. As an example, one Jewish traveler had it that Temerlen
deployed Jews as trusted advisors and gave them titles like Shenee-lamelek which means second
to the king introducing a Jewish adviser from Germany. Some, however, reported that Tamerley
was not friendly to the Jews but destructive, even burning and looting their religious centers.

In quite a different context, one episode comes from Mignanelli’s Vita Tamerlani in
which Tamerlane is said to have had some soldiers posing as Jews who entered a synagogue,
slaughtered its worshippers and plundered its treasury (Mignanelli, 1416). This account, whilst
probably embellished, reveals how volatile Jewish existence was under the rule of someone as
erratic as Tamerlane. The last two images are poles apart yet they both reveal a fair amount of
contradictions in the practice of Tamerlane’s policies which sought to be tolerant yet exploitative
at the same time.

Comparative Analysis: Tamerlane and Other Rulers’ Attitudes Toward Jews

When discussing Tamerlane in the context of Central Asia and Islam, both similarities,
and differences arise. Regularly, Tamerlane appreciated religious minorities within his empire as
contributing economically and intellectually to the region. Trade was dominantly practiced by
the Jewish communities, and Tamerlane fostered the inflow of luxury commodities and medical
practices into his cities for their growth.

No consideration was accorded to the practices of the Ottoman Sultan Bayezid or the
Mamluk Sultans. In many cases, for example, Tamerlane’s strategy was less restrained; he often
vacillated between appeasement and aggression. This contradiction, perhaps, can originate from
the fact that he regarded Jewry not only as an important asset but also as a possible danger. The
Ottoman and Mamluk powers, as a rule, tended to operate within the parameters of established
Sunni Islamic legal codes, which was not the case with Tamerlane’s rule, which was highly
personalized in principle, with decisions being made solely according to Tamerlane’s views.

Analysis of Tamerlane’s Policies through the Lens of Interfaith Relations

Such a reign therefore clearly stands as a determinative model of practical interfaith
relations. Often enough, Jewish communities felt secure in the arms of Tamerlane's empire,
while the same was characterized as being contingent on the ephemerality of political objectives.
A case of this inclusiveness could be seen in scenes such as that of Samarkand, where Tamerlane
extended religious tolerance to attract the labor of artisans, scholars, and traders. This enabled

both Jewish and Christian communities to progress within the economic orbit of the empire.
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Yet, this tolerance was reined in by terrible reprisals against groups seen as potential
rivals or dissenters. In some cases, Tamerlane's campaigns involved attacks on certain Jewish
populations accused of resisting his authority. To hold absolute control, sometimes policies that
could practically make those groups' social autonomy irrelevant were employed, thus illustrating
the limits to toleration in this centralized power regime.

Jewish Cultural and Religious Life under Tamerlane

Despite this challenging environment, Jewish communities in Tamerlane's empire
enjoyed periods of relative autonomy and cultural advancement. This period saw the extension
and enrichment of Jewish traditions across Central Asia. Both the Torah and Talmud were
studied in synagogues, while Hebrew continued as the written language of worship and
scholarship.

The Jewish community in Samarkand benefitted immensely from Tamerlane's great
architectural projects, increasing the city's weight as a cultural and intellectual clearance for
food. Jewish artisans participated in the building of erecting buildings; synagogues, markets, and
installations, positioning themselves in the nexus of the city's economy. However, this
participation rarely received recognition, as Jewish communities remained discreet out of fear of
incurring the displeasure of the authorities.

Legends and Myths: Tamerlane’s Perception in Jewish Memory

This complex dual image of Tamerlane as both protector and persecutor exists in Jewish
memory and so has created a unique and memorable historical legacy. His stories of tolerance,
such as that he granted Jews asylum in his home city of Samarkand, sit alongside accounts of
massacres. The conflicting stories hint at the larger historical picture for medieval Jewry across
much of Asia, where the fates of local populations were often left at the mercy of local monarch.

In Jewish folklore, Tamerlane was remembered as a historical myth, a legendary figure to
whom many stories have attached, as a ruthless enemy but also a potential ally. This duality
mirrors a more general theme of how Jewish rulers often are remembered as playing perhaps
either a functional, structural role or a spiritual, historical role (or both) in Jewish life—how they
simultaneously served other functions in Jewish life.

Results

Exploring the role and relations of Tamerlane vis-a'-vis Jewish communities of his days
reveals how with his arrival a new phase of consolidation and survival began for the Jews of
Central Asia. This analysis suggests that, although Tamerlane imposed relentless hardship on

their lives, his policies also opened opportunities for Jewish cultural preservation and economic
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involvement. His empire was a politically volatile environment, but Jewish communities found a
way to coexist cheerfully and effectively in this.

These findings further highlight that many episodes of violence within Tamerlane's
legacy do not comprise Tamerlane's legacy through and through — they are simply part of it. His
policies were erratic, but for all of them they gave Jewish communities some degree of
protection and the chance to make a living, especially in cosmopolitan cities like Samarkand.

Conclusion

Tamerlane holds a unique place in the oppressed histories of Central Asia, but his
potential as a figure representing religious fork of political pragmatism to a medieval empire
should not be overlooked, especially with regard to the way he treated Jewish communities
within the same. His reign exemplifies the malleability of interfaith relations, showing us a world
in which the preservation of culture frequently occurred at the behest of national expedience. The
policies that Tamerlane pursued swung between tolerance and a certain level of coercion, a
reflection of both the diversity of his empire and of the limits of his rule.

Through its focus on relatively high profiles Jews in medieval society while
unsuccessfully pursuing papacy this study brings us closer to our understanding of how minority
communities, and those faced by complicated political landscapes, lived through that time.
Under certain conditions, Jewish communities managed to grow despite the difficulties that
Tamerlane implemented during his reign. All in all, investigating how other communities

developed under the reign of Tamerlane is an important area for future study.

References
1. Fischel, W. J. (1956). A New Latin Source on Tamerlane's Conquest of Damascus
(1400/1401):(B. de Mignanelli's” Vita Tamerlani* 1416). Oriens, 9(2), 201-232. - Book
2. Foltz, R. (1999). Religions of the Silk Road: Overland trade and cultural exchange from
antiquity to the fifteenth century (p. 122). New York: St. Martin's Press. - Book
3. Gibbon, E. (2015). The Decline and Fall of the Roman Empire. Delmarva Publications, Inc. —
pp. 44-74 - Book
4. Golden, P. B. (2011). Central Asia in world history. Oxford, England: Oxford University
Press.
5. Herzfeld, E. (1935). Archaeological history of Iran. London, England: Oxford University
Press.
6. Hildinger, E. (1997). Warriors of the steppe: A military history of Central Asia, 500 B.C. to
1700 A.D. Cambridge, MA: Da Capo Press.

ISSN 2181-2632 www.involta.uz




dInvolta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

7. 1bn Khaldun, A. (1969). The Mugaddimah. Princeton, NJ: Princeton University Press.

8. Manz, B. (1989). The rise and rule of Tamerlane. Cambridge, England: Cambridge University
Press.

9. Shterenshis, M. (2002). Tamerlane and the Jews. New York, NY: Routledge.
https://doi.org/10.4324/9781315029566

24

ISSN 2181-2632 www.involta.uz



https://doi.org/10.4324/9781315029566

dInvolta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

KAK CAMOCTOSTEJBHO U3YYATh NHOCTPAHHBIN SI3bIK?

KM CBETJIAHA TEPEHTBEBHA
Ypresuckuil rocy1apCTBEHHbIN YHUBEPCUTET

®dakynbTeT MHOCTpaHHOH (DUITOIOTHH

AHHOTaNus

brnarogapss ymopHoMy Tpyay | IEJICYCTPEMIICHHOCTH JIOOOW CTYIEHT CMOXET
MPEOJIONIETh JIIOObIE TPYIHOCTH TP CAMOCTOSITEILHOM M3YYCHHH HWHOCTPAHHOTO S3bIKA.
[TognepxuBaiiTe CBOIO MOTHBAIIMIO HAa BBHICOKOM YPOBHE M HamOMHHaiTe cebe, modyemy BbI
XOTUTE HU3y4aTh AHTJIMWCKUN. B JaHHOM cTaThe Kelarume H3ydaTh SI3bIKM CaMOCTOSATEIbHO
MoJIy4aT MHOTO pa3HbIX coBeToB. Hanbosiee 3HaunMoe, Bbl CTAaHOBUTECH MEHEE 3aBUCUMBIMHU OT
JIPYTUX B U3YUYEHUU WHOCTPAHHOTO s3biKa. [I0CKONBKY BbI y4uTECh B OJIMHOYKY, Y Bac OOJbIIe
MOTHBALIUU JI0KA3aTh, YTO Bbl MOXKETE BbIyUYUTh HHOCTPAHHBIA CAMOCTOSITENIBHO.

KioueBble cioBa: y4arcs B OJIMHOYKY, PaJAMOCTAHIUSAX, BHIE00030p, CYOTHTpHI,

nepedbuBaTh APYT Ipyra

MHorue wu3yyarolmue aHIVIMACKUWA $S3bIK HEPBHUYAKOT MU3-32 TOrO, 4YTO Yy4aTcsi B
OJIMHOYKY.

K cuacteio, Bce HEOOX0IUMBIE BaM PECYPCHI MOKHO HAWTH JOMA.

IIpaBaa B TOM, yT0 MHTEpPHET - 3TO HE TOJBKO Balll JYYIIHA HUCTOYHHUK ISl U3YYEHUS
AHTTUHCKOTO A3bIKa, HO M CaMblil MMPOCTOI CrOcO0 3aHUMAThCS JIoMa B Jt000e yA00HOe IS Bac
BpeMs.

W BaM He HY)KHO BCE BpEeMsl OCTaBaThCs JIoMa, 4TOOBI 3aHMMaThCsi. Kak TOJIBKO y Bac
MOSIBATCSI HEOOXOIMMBIE PECYPCHI, BBl CMOXKETE B3ATh X C COOOM M YUUTHCS TaM, TJI€ 3aXOTHUTE.

CaMoe npusiITHOE TO, YTO BbI TAK)KE MOKETE 3aHUMATHCS B CBOEM COOCTBEHHOM TEMIIE, HE
clenysi MHCTPYKIMSIM TpEenoaBaTens U He OeCMOKOsCh O TOM, YTO HE YCIIeBaeTe 3a CBOUMHU
oJHOKJIacCHUKaMU. [IOCKONbKY BBl y4yuUTECh B KOM(OPTHOM TEMII€, 3TO CTAaHOBHUTCS ISl Bac
6o1ee 3(hPEeKTUBHBIM MTPOLIECCOM O0YUEHHUS.

HaubGonee 3Haummoe, BbI CTAHOBUTECh MEHEE 3aBHCUMBIMH OT APYTUX B H3YYCHHUH
AHTITUHCKOTO si3bIKa. [T0CKONBKY BBl yUYUTECh B OJIMHOYKY, Y Bac OOJbIIIe MOTHBAIIMH JOKA3aTh,
YTO BBl MOXKETE€ BBIYYUTh QHTJIMUCKUN CaMOCTOATENbHO. [loka BBl MOXKETe COXpaHATh

MOTHBAIIUIO, €CTh XOPOIIIHH IIIaHC, YTO BBl JJOOBETECH yCIexa.
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BoTr Heckosnbko crmocoOOB MOMYyYUTh MOTHUBALIMIO TPU CAMOCTOSITEIBHOM HW3YYE€HUU
AHIJIMMCKOTO S3bIKA

WTak, ¢ 4ero Bbl HAUMHAETE CBOE MYTEIIECTBHE MO0 CaMOOOYyUEHUIO?

Bo-mepBbIX, BBl JOJDKHBI BBIOpAaTh METOJ, KOTOPBI BaM yH00€H U B TO e BpeMs
JIOCTABJISIET YIOBOJIBCTBHUE. JTO MOMOTAET MOBBICUTH Ballly MOTHUBALIMIO JI0 TEX IO, IOKa BbI HE
OyzeTe rOTOBBI MCIOJIB30BaTh IPYIHe MOAXOAbl K CAMOCTOSITEILHOMY M3YYEHHUIO aHTJIUHCKOTO
A3BIKA.

- IlocaymaiiTe My3bIKy U BBIyYUTE BCE TEKCTHI IIECEH.

UToOBI BBIYYHTH AHTJIMMCKWN S3BIK IO Balled JIOOMMOW MYy3bIKE, BBl JIOJDKHBI
MPUIEPKUBATHCS AHTIIMHCKUX MECEH U U3BJIEKATh U3 HUX YPOKU CIIEIYIOIIUM 00pa3oMm.

* [IlorpenupyiiTecb ¢ BamUMH JIOOMMBIMH TIECHSAMH WM C TOMYJISPHBIMA
KOMITO3UIIUSAMH. BTOpO# BapuaHT Jydine, MOTOMY YTO BBI CIBIIIMTE, KAK OHH UTPAIOT, Kyaa Obl
Bbl HU MOLUIM. BbI Takke MOKeTe MOoCIylmaTh UX Ha aHVIMMUCKUX PaJuOCTAaHIUAX OHJaiH. Uto
KacaeTcs jkaHpa (TUIa) My3bIKH, Bbl, BO3MOXHO, 3aXOTUTE M30eraTh poka U pama (eciu TOIbKO
BBl HE MPOJBUHYTHI YUEHHK), IIOTOMY YTO TEKCTBI YacTO CIWIIKOM OBICTPBIC MIH UX TPYAHO
pacclIbIIaTh.

* Saiiaure Ha YOuTube u HaiiauTe My3bIKAIbHOE BHICO WM ayauodaiia, KOTOpbld Bam
HpaBuTca. ClyliaiiTe ee CHOBa U CHOBA, ITIOKAa HE y3HaeTe MEeCHI0 oueHb xopoiuo. [locne storo
HalIUTe TEKCTOBYIO BEPCHUIO MEeCHU. Bee, 4To BaM HYXHO C/IeN1aTh, 3TO BBECTHU TOJIHOE Ha3BaHUE
MEeCHU, UMsI UCIOJIHUTENS (€CIM BBl 3HAETe, KTO 3TO) M CJIOBO “TEKCT mecHW . TeKCT mecHu
MOKa)KET BaM BCE CJIOBA Ha 3KpaHe. Eciau BO3MOXKHO, HaliiuTe OQUIIMATIBbHOE BUIEO C TEKCTaMHU
neceH (3TO O3HAyaeT, YTO OHM Ha caMOM Jielieé CO3[aHbl OpPUTMHAIbHBIM TIEBLOM WU
UCTIOJIHUTEJIEM ), YTOOBI BBI 3HAJIM, YTO BCE CJIOBA MIECHU BEPHHBI.

* [lompobyiiTe crmerh 5Ty mnecHiO. Kak TONBKO BBl 3allOMHUTE TEKCT W XOPOIIO
MOYYBCTBYETE MY3bIKY, Bbl MOXKET€ MOMPOOOBATH HCIIOJHUTH BEPCHIO NMECHU a Kamema (0e3
MY3bIKH) UM KapaOKe-BEPCUIO (TOIBKO MY3bIKA).

- CMOTpHTE BHIE0 HA AHTIIMICKOM SI3bIKE O BAallIUX MHTEPECAX.

Teneps, korga Bel HaxoauTech Ha YOUTube, BBl Takke MOXkeTe MONPOOOBATH CMOTPETH
HEMY3bIKaJIbHble KJUIbL. TakuM o0O0pa3oM, BBl MOXETE€ TPEHUPOBATH CBOE IOHUMaHUE
AHIJIMICKOTO f3bIKa HAa CIyX M YJIY4YLIMTh CBOM pa3rOBOPHBIM aHTIUHCKHHA (TO, Kak BBI
pasroBapuBaeTe ¢ IPYrMMU HOCUTENISIMU aHTJIMHCKOTO S3bIKA).

Bb1 MoxeTe HaOm0AaTh:

* Ot3biBbl. Hampumep, Bbl MOKeT€ MOCMOTPETh TEXHOJOTWYECKUN DPATUOCTAHIUAX O

KOHKPETHOW MoJienu, HanpuMep, 0030op Apple iPhone 11 or The Verge.
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* UnTepBbto. Ecnn BaMm HpaBsiTCs (DUIIBMBI, BB MOKETE IOCMOTPETh UHTEPBBIO C BAIIUMU
JrOOMMBIMH aKTE€paMU M aKTpUCaMM, Hampumep, uHTepBblo Pobepra JlayHu-mianuiero s
dunpma “Mctutenu: Opa Anbrpona”. Huuero cTpanrHoro, €Ciim HHTEPBBIO HEMHOTO yCTapelo,
IIPU YCIIOBUH, YTO BbI CJIILIAETE HACTOSIIMI KOHTEHT Ha aHIVINHCKOM SI3bIKE.

* Buneopoanku na FluentU. C nomomsio BuaeoponukoB FluentU Ber moskeTe BBIOpaTh
BCE, YTO XOTUTE MOCMOTPETh, U HCIOJIb30BATh MHTEPAKTUBHBIE CYOTHUTpPBI, YTOOB! YIyYIIUTh
CBOM CIIOBAapHBIM 3amac, ayJIupoBaHHE, MPOU3HOIICHHE U Oerjocth peun. Hcnonb3yiiTe
GyHKUIMIO “OUKIT’ U1 TOBTOPEHHS YacTel BUIEO, KOTOpBIE Bbl HE moHMMaeTe. Crenaite cBoe
camooOyueHue 0osiee “aKTUBHBIM C IOMOILBIO MPAKTHKH CJIEKKH, HMHTEPAKTUBHBIX KapTO4YEeK U
CIIMCKOB CJIOBApPHOTIO 3ariaca.

- CMotpuTe (HUIBMBI U TEJeTepelaun Ha aHTJIMHCKOM SI3bIKE.

[IpocmoTp QuIbMOB H Tenemepenad Ha AHTJIMICKOM SI3BIKE TaKXKe IIOMOXKET BaMm
YJIy4IIUTh CBOIO p€Yb U IOHUMAHHUE.

Ecnmu Bbl mocMoTpuTe Oosiee CBeXHE IepeAayd, TO CMOXKETe YyCIbllaTh, Kak
AHIJIOTOBOPSIINE JIOAM Pa3srOBapUBAIOT JPYr C APYrOM Ha COBPEMEHHOM AaHITIMHCKOM. DTO
IIOMOXET BaM BBIYUUTh KaproHHble TepMUHBI (Hanpumep, B CIIIA), nauoMsl 1 clioBocoYeTaHus,
a TaK)Ke pacIIUPUTh CBOM CIIOBAPHBIN 3aI1ac aHIJIMICKOrO S3bIKa.

B ciyuae, eciau Bbl HE IOHUMAETE, O YEM HJIET PEUb, BBl MOXKETE:!

* Hcnonp3yiite cyOTHTphl. Kak TOJBKO BB OCBOMTECH C TEM, YTO TOBOPHUTCS, YOEepHUTE
CyOTUTPBI U TIOCMOTPHUTE €1IIe Pa3.

* [IpakTHKyHITECh B CTPOKAX CTOJIBKO, CKOJIBKO CMOXeTe. ECiy Bbl HE IOHUMAETE TEKCT,
Bbl BCErJa MOXKeTe HaWTH paciiuppoBKY (IMUCHBMEHHYIO BEpPCHIO ayJHO3allMCH) OHJIAMH.
Hanpumep, B 6a3e manHbix cueHapueB ¢uiabMoB Mutepuera (IMSDb) ects xopommii crimcok
clreHapueB (pUIBMOB, U3 KOTOPBHIX Bbl MOXKeTe BbIOMpaTh. [IpocTo HaiiiuTe Tam 1t000i GuibM 1
YUTalTe BMECTE CO CIIOBaMHU BO BpeMs IPOCMOTpa (GUIbMOB.

- Y3HaiiTe, KaKk U3BJIeUb MAaKCUMAJIbHYIO MOJIb3Y U3 aHIIosA3buHbIX CMU.

AHrnmiickue necHu, BUAEO, TEIELoy, GUIBMBI U PO MTOMOTYT BaM FOBOPUTH OOJIbIIE
KaK Ha pojJHOM si3bike. Ho MHOI/Ia UX TpyAHO NOHSTH. AKTEPhI MOT'YT TOBOPUTH OBICTPO, MHOT A
nepeOuBaTh IpYr JIpyra, UCHOJIb30BaTh BBHIPAKEHUS, KOTOPbIE Bbl, BOBMOXKHO, HE 3HAeTe, U He
YTPYXaaTh ce0s1 00bSICHEHHEM TOTO, YTO OHHM O3HAYAIOT.

N3-3a 3TOr0 MOXET OBITh IYralolIMM IEpPeXo0Jl HEMOCPEJICTBEHHO K AaHTJIOS3bIYHBIM
CMMU. Ecau Bbl He XOoTUTE 3a0IyIUTHCS, Y BaC MOXKET ObITh ¢ cOOOM ciOBaph U 3amucHas

KHIDKKA. 3aluIIuTe CJIOBA, KOTOpbIE BbI 3HAaeTe M KOTOPBIX HE 3HaeTe, U HaWauTe Jr000M
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HE3HAKOMBIN CIIOBapHBIN 3arac. Bel Morym Obl qake HaOpocath (3amucarh) KitoueBbie Gpas3bl U
MONBITATHCS UCIHOJIB30BaTh UX B Pa3roOBOPE, KaK TOJBKO CMOXKETE.

Bbl Takxe MoOKeTe MOAnMcarbes Ha aHmios3bluHbli kaHain FluentU wa YouTube. Ber
MOJKETE MOJIYyYUTh COBETHl 110 M3YUEHUIO AHIJIMHCKOIO S3bIKA, MCIIONIb3Yyd KIACCUYECKHUE
(buIbMBI, TIyIbIE IECHU U MOAKACTHI.

- [IpoBeppTe CBOIO rPaMMaTUKY C IOMOIIBIO OHJIAH-TECTOB MO aHIJIUICKOMY SI3BIKY.

Korna Bbl caMOCTOATENBHO H3ydaeTe AaHIJIMICKUM, Bbl 4acTO 33JAa€T€Ch BOIPOCOM,
U3y4aere JIM Bbl TO, YTO JOJDKHBI M3ydaTb. BOT Tyr-To M mpuronsrcst tecThl. Kak TOIBKO BbI
3aKOHYMTE U3YYECHHE, Bbl MOKETE MPOUTHU TECT, CBSI3aHHBIN C TEM, YTO BbI TOJBKO YTO BBIYUUJIH.
OTH TeCThl MPOBEPAT Bally I'PAMMATHKY, IIOCTPOCHHUE MMPEAJIOKEHUM, NOHUMAHUE U MHOIOE
npyroe. [IpoBoauTe 3TH TECTHI €KEHEACTBHO MM €KEMECSYHO, YTOOB! yOAUTHCS, YTO BBl Ha
IPABUJIBHOM ITYTH (HA IMYTH K JOCTUKEHUIO CBOUX LIE€JIEH ).

- OGmaiitech ¢ APy3bsIMU OHJIAMH.

OOuieHue ¢ Ipy3bsIMH OHJIAHH - 3TO YBJIEKATEIbHBIM CIOCOO CAMOCTOATEIBHO M3ydYaTh
AHTIIMICKUN SI3bIK. B oTm4me oT oOLIeHns ¢ yduTesaeM, 3aHSITHI B KJIacce WM MCTOIb30BaHUS
AHTIIMHCKOTO S3bIKa Ha paboTe, O0IIeHHEe C JAPY3bsIMHU OoJiee pacciadiiier, IOTOMY YTO BOKPYT
JII0JIeH, KOTOPBIX BbI 3HAETE JIUYHO, aTMOc(epa ImpoIIie.

Kpome Ttoro, To, yTo Bamm Jpy3bs TOBOPST C BaMU IO-aHIVIMICKH, MOBBIIIAET BaIly
MOTHUBaLMIO K OOy4yeHHI0. Bbl He TOJNBKO CMOXKETe J[0Ka3aTb UM, 4YTO Ball aHIJIMHCKUN
CTaHOBUTCA Jydllle, HO U TOYyBCTByeTe ceOsi Oojee yHAOBIETBOPEHHBIM, 3HAas, YTO MOXKETE
CBOOOJHO TOBOPUTH MO-AHIVIMHCKH CO CBOMMU APY3bsIMU B JII000E BpEMS.

Bb1 MoskeTe oO1aThes ¢ Ipy3bIMU Yepes:

* TekcroBble NpuUIOKEHHUS. DTO MOMOXKET BaM IPOBEPHUTH JIIOObIE TpaMMaTHYECKHUE
OIIMOKH, MPeXk/Ie YeM HaKuMaTh KHOTIKY “BBox”.

* T'oBopsimue npunokeHus. C TOMOIIbIO Pa3TOBOPHBIX MPUIIOKEHUI BBl MOMKETE
IIPAaKTUKOBATh CBOM Pa3rOBOPHBIN aHITTUHCKHMN.

- UuraiiTe 3JIEKTPOHHBIE KHUTH, CTaTbH U OHJIANH-KypHAJIbI.

UreHne mnpu HU3yYEHUU AaHIVIMWCKOTO s3bIKa HMEET TaKoe € 3HaueHue, Kak H
aynupoBanue. I To, u npyroe oOocTpsieT Baml yM, W MpHUYyYaeT Bac MBICIUTH IO-aHTJIUHCKU
HACTOJIbKO, HACKOJIBKO 3TO BO3MOXHO. Korga BaM NpuxoauTcst MBICIEHHO NIEPEBOAUTDH BCE, YTO
Bbl CIBIIIMTE WM YUTAaeTe, 3TO 3aHUMaeT Ooiblle BpeMeHH. Ho ecnu Bbl MONpPAaKTUKYETeCh
MBICTIUTh MO-aHTJIUICKK, BaM OyleT Jierde MOHMMAaTh 3TOT S3bIK M TOBOPUTH Ha HeM. Yem
OosblIe Bbl YUTaeTe, TeM OOJbllle 3HAKOMHUTECh CO CTPYKTYpOH aHTIIMHCKHUX MPEASIOKEHUH,

HOBOM JIEKCUKOU U q)OpMaJ'ILHLIMI/I " HCIIPUHYKACHHBIMU PCUCBBIMH MOJCIISIMU.
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K cuactbro, UHTEpHET - 3TO HACTOAIIAs] COKPOBUIIHHUIIA SJIEKTPOHHBIX KHUT, CTaTell U
JKYpHAJIOB Ha aHTJIMICKOM si3bIke. YuTaiiTe Ha 100yI0 TeMy, KOTOPYIO Bbl XOTUTE (Hampumep, o
KyJIUHApUH, CaJ0BOJCTBE WM B3aMMOOTHOIICHUSX). DTO BaXHO, IMOTOMY YTO KaxJ0e
BBIyUEHHOE HOBOE CJIOBO WJIM IIEPEYyYEHHOE CTAapO€ CJIOBO - 3TO JOIOJHUTEIBHBIE 3HAHUSA U
IIpaKkTHUKa JJIs Bac.

- Hanmummre o ueM-HuOYyb, O UeM BbI JyMaeTe.

B koHIIe KOHIIOB, BaM MPUJETCS NPUMEHSTH (MIPAKTUKOBATh B PEaIbHOM MUPE) TO, YEMY
BbI HAYYHJIUCH B ITPOLIECCE CAMOOOYUCHHS.

OTnnuHBIHA cocob clienath 3TO - HAMKUCATh YTO-HUOY b CBOE COOCTBEHHOE.

Ha camom nene, Bbl Moxkere mucaTh O 4eMm yrogHo. Hampumep, BbI MoOkeTe IpoOCTO
HayaTh C JIMYHOTO JHEBHMKA, KyJa CMOJKETE 3aluChiBaTh CBOM MBICIIM 000 BCEM, YTO
MPOM3OLLIO B TeUeHUE AHA. [[enaiiTe 3TO KaKIbli JE€Hb HA AHTJIMICKOM, U Bbl CMOKETE JIyYIlle
MOHSATh, HACKOJBKO XOPOIIO BbI BJIAJEETE aHIJIMUCKUM s3bIKOM. llociie HanncaHus Bbl MOXKETe
nonpoOoBaTh MPOBEPUTH CBOIO PabOTy HA HAIMYUE KaKUX-TMOO OmMOOK. J{J1s 3TOro mo3BosbTe
HOCHUTENIO SI3bIKa, KOTOPOMY BBl JIOBEpsieTe, MPOBEpUTH Bairy pabory. Ecnm Bam >xyphHai
HaxXOJUTCA Ha KOMIIBIOTEpE, BBl TAKXKE€ MOXKETE€ HCIIOIb30BaTh TaKyl NIPOrpamMmy, Kak
Grammarly, yTo0sI BeIACIUTH (ITOKa3aTh KaK BayKHBIC) JTFOObIE OMIUOKH B Balllell paboTe.

bnarogaps ynopHomy TpyAy M LEJICYCTPEMIIECHHOCTU BbI CMOKETE MPEOJOJNIETh JI00ObIE
TPYIHOCTH IIPU CaMOCTOSITEJIbHOM H3YYEHUM aHIVIMMCKOro s3bika. IlomnepkuBaiite CBOXO
MOTHBAllUI0 Ha BBICOKOM YpPOBHE U HallOMUHaWTe cebe, TMouyeMy BBl XOTHUTE H3y4yaTh
AHTJIMHACKUU.

Taxxke BaKHO MMETh I1eNb, KOTOpas OyAeT MoANepKUBATh Bac B JBIKeHUU. Hampumep,
BbI MOKETE MMOCTABUTH Mepe COO0H eKEeHEeNbHYIO 11e)lb, HalPUMep, BBIyUUTh 20 HOBBIX CIIOB B
HEJIEJI0 WM Pa3rOBapUBaTh C APYrOM TOJIBKO MO-aHTJIUNCKH.

Koneuno, Bam Takke MOMOXET MPUBJICUCHUE BAIIUX JIPY3€H MPUCOEAMHUTHCS K BaM B
BallleM MYyTEHIECTBUHM MO W3YYEHHUIO aHTIMICKOrO $3bIKa M TOMCK YBIIEKATEIBHBIX CIOCOOOB

HU3YUCHUA AQHTJIMKMCKOTO S3bIKA. HO, B KOHIIC KOHIIOB, KCJIaHUC BCCraa JOJXKHO HCXOOUThb OT Bac.
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METHODS FOR PREVENTING ERRORS IN DIAGNOSING HARNESS ELEMENTS

Ibratbek Omonov
Urgench branch of Tashkent University of Information Technologies named after Muhammad

al-Khwarizmi,

ABSTRACT

This paper discusses the application of the queuing theory framework to analyze the
diagnostic processes of data transmission networks (DTNs). He principles of construction of
systems for remote diagnostics of data transmission networks and performance algorithms
considered in this article allow us to say that this approach allows solving the problem of the lack
of highly qualified service personnel.

Diagnosing data transmission network elements is a critical task in ensuring reliable
communication and minimizing downtime in modern digital infrastructures. However, the
complexity and scale of networks make them prone to diagnostic errors, which can lead to
inefficiencies, misconfigurations, or even severe service disruptions. This article explores
strategies for preventing such errors by leveraging robust tools, systematic methodologies, and
advanced technologies.

Keywords: Affect the speed, reliability, Packet Loss, High Latency, Self-Healing
Networks.

Network performance issues refer to problems or challenges that affect the speed,

reliability, and overall efficiency of a computer network. These issues can manifest in various

ways and impact the user experience, data transfer, and communication within a network.
-
Slow Data Transfer Ve
Performance
Frequent Jitter in Real-Time
Connectivity |ssues S Network P, Apps
Performance

_ — Issues h Network
High Latency Congestion
Packet Loss —

Figure 1. Network elements are the main elements of the diagnostic system.

Unresponsive or
Slow Applications
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Slow Data Transfer: Sluggish file transfers, slow downloads, and delayed uploads are
indicative of network performance problems. Users may experience extended wait times when
accessing or moving data.

Frequent Connectivity Issues: Intermittent or frequent disconnections from the network
can be a sign of instability or poor performance. Users may encounter dropped connections or
have difficulty staying connected.

High Latency: Latency refers to the delay between sending and receiving data. High
latency can result in delays in data transmission, affecting real-time applications such as video
conferencing, VolP (VolIP latency) or online gaming.

Packet Loss: Packet loss occurs when data packets are lost during transmission. This can
lead to retransmissions and impact the overall speed and reliability of the network.

A reliable network is of paramount importance for businesses in today's digital landscape.
It serves as the foundation upon which a multitude of critical operations and activities are built.
Whether you're a small startup or a large enterprise, here's why a reliable network is
indispensable for the success and growth of your business:

* Uninterrupted Communication: A dependable network ensures seamless
communication among employees, clients, partners, and suppliers. Email, video conferencing,
instant messaging, and VolP (Voice over Internet Protocol) calls rely on a stable network
connection. Any disruptions can lead to missed opportunities, delayed decision-making, and
hindered collaboration.

 Efficient Operations: From inventory management to order processing, businesses
heavily rely on interconnected systems. A reliable network enables smooth data transfer and
real-time updates across different departments and locations. This efficiency translates into
streamlined processes, reduced errors, and improved overall productivity.

» Data Security: Networks play a pivotal role in safeguarding sensitive business
information. A secure network infrastructure helps protect customer data, financial records,
proprietary information, and trade secrets from unauthorized access and cyber threats. A
compromised network can lead to data breaches and legal consequences.

» Remote Work and Flexibility: The rise of remote work necessitates a dependable
network that supports remote employees' access to company resources, databases, and
applications. A strong network allows employees to work effectively from various locations,
enhancing work-life balance and expanding the talent pool.

» Customer Satisfaction: In a digital-first world, customer interactions and transactions

frequently occur online. A reliable network ensures that customers can access your products,
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services, and support channels without disruptions, leading to higher satisfaction rates and repeat
business.

+ Business Continuity and Disaster Recovery: Should unforeseen events such as natural
disasters or hardware failures occur, a resilient network ensures that critical data can be backed
up, replicated, and recovered seamlessly. This capability contributes to maintaining business
continuity and minimizing downtime.

In essence, a reliable network serves as the digital backbone of a business, enabling
efficient operations, fostering collaboration, enhancing customer interactions, and contributing to
long-term growth. It is a strategic investment that can determine a business's ability to adapt,
thrive, and succeed in an increasingly interconnected world

Before addressing prevention strategies, it is essential to understand common types of
errors encountered during diagnostics:

1. Misinterpretation of Logs: Network logs can be voluminous and cryptic, leading to
misinterpretation of events or patterns.

2. Faulty Test Procedures: Incomplete or incorrect testing sequences may miss or
incorrectly identify the root cause of a problem.

3. Human Errors: Manual configuration or interpretation introduces potential errors due
to oversight or a lack of expertise.

4. Inadequate Tools: Outdated or unsuitable diagnostic tools may fail to capture or
correctly analyze network data.

5. Latency in Issue Detection: Delayed detection and response to network anomalies can

exacerbate problems, leading to cascading errors.

Misinterpretation of Logs
Fanlty Test Procedures Human Errors

Latency in Issue Detection Inadequate Tools

Figure-2. Understanding Common Diagnostic Errors.
The remote diagnostic terminal allows you to start running diagnostic algorithms for

equipment and the data transmission network as a whole, remotely perform diagnostic operations
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available to data transmission network technicians, etc. Thus, the remote terminal is a kind of
interface between the remote diagnostic system and the specialist located in the diagnostic
centre.

2.METHODOLOGY

Prediction-error model. Let us consider a subset consisting of K nodes, of a dense
wireless sensor network deployed in a civil structure that we wish to monitor. Each sensor node
k, at discrete time t, acquires the measurement y(t), which is related to an event that takes place
in the area where the wireless sensor network has been deployed. Due to the nature of the
observed phenomenon the measurements’ process Yk(t) is commonly a predictable one, at least to
some extent. Therefore, the subset sensors’ measurements can be predicted with some accuracy
by using prediction-error models and a common excitation signal. In a nutshell, the input-output
relation between the excitation and the sensor reading is modelled and using the excitation data
in this model, the sensor’s readings are predicted. This model is referred to as the Prediction

Error Model and it is of the following form:

Bi(q) . Cr(q)er(1)
Fi(q) 0+ Di(q)

where u(t) is the common excitation data and can be provided by a ‘‘phenomenon

Ar(q) yi(t) =

dedicated’’ sensor, or extracted from the readings of a reliable set of similar sensors. The system
output is the measurement yk(t) while ex(t) is white-noise disturbance. The sensorspecific
polynomials Ak, Bk, Fk, Ck, and Dx are specified by (i) the orders of polynomials na, nb, nf, nc
and nd, respectively (ii) the model parameter coefficients to be estimated, ax1 ... akna, bko, bx1 ...
bnb, fi1 ... fionf, Ck1 ... Cknc @Nd dk1 ... dkng, respectively, and (iii) the time-shift operator q.

For instance, for some discrete-time sequence x(t), it holds x(t)+ kux(t-1)=K(q)x(t) where
K(q)=1+kiq™.

Note from equation (1) that, the prediction model is employing not only the most recent
excitation data u(t) but also N previous history i.e., u(t-1), ... , , u(t-N), where N= bn+nd. The
predicted value of the actual measurement

yk(t), which is obtained by the prediction model, we denote by pk(t): Thus, using its
specific prediction model and the common excitation data, each sensor k performs the following
steps:

a. Firstly, it predicts a value pk(t) for given time instant t.

b. Next, it subtracts the prediction from its actual reading y«(t) to generate an error signal
ex(t),
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er(t) = yi(1) — pr(2)
c. And finally, it compares the error with a selected
threshold (transmission criterion), and decides
whether to transmit the error or not. This approach

is illustrated in Figure 3.

Predicted e(t):
Prediction Measurement: to transmitter
Excitation Data: u(t) — t or dum,
® Model P 4
: . Transmission |
Sensor Reading: y(t) = > Criteria |

Error: e(t) | verification

+

Figure-3. The protocol performed at each node.

To minimize diagnostic errors, organizations can adopt a multi-faceted approach that
combines human expertise, automated systems, and proactive methodologies:

1. Implementing Comprehensive Monitoring Systems

+ Real-time Data Collection: Use advanced network monitoring tools to collect real-time
data, ensuring anomalies are detected promptly.

* Centralized Management: Employ centralized dashboards to aggregate data from
various network elements, providing a unified view for easier interpretation.

Automating Diagnostics

« Al and Machine Learning: Deploy Al-driven tools capable of detecting patterns and
predicting failures, reducing reliance on manual diagnosis.

» Automated Configuration Checks: Use automation to verify network configurations,
minimizing the risk of manual errors.

Standardizing Diagnostic Procedures

« Predefined Protocols: Create standardized diagnostic protocols to guide technicians
through systematic troubleshooting steps.

* Checklists: Implement checklists for common issues to ensure no critical step is
overlooked.

Enhancing Human Expertise

* Training Programs: Regularly train network administrators on the latest tools,
technologies, and diagnostic techniques.

» Knowledge Sharing: Foster a culture of knowledge sharing and collaboration among

teams to build collective expertise.
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data transfer networks;

- introduction of new protocols for the transmission of diagnostic data and data protection
tools;

- development of packages for functional diagnostics of devices with remote connection;

- development of diagnostic tests;

Leveraging Simulation and Testing

« Sandbox Environments: Use simulated network environments to test diagnostic tools
and procedures without impacting live systems.

« Stress Testing: Conduct stress tests to evaluate network behavior under extreme
conditions, enabling proactive identification of potential weak points.

Creating a MATLAB visualization for "Leveraging Simulation and Testing" involves
plotting elements like a network topology and simulation results in a stylized way. Here's how
we can simulate and visualize this concept in MATLAB:

Here is the MATLAB-style visualization for "Leveraging Simulation and Testing™:

Left Panel: A simulated network topology with nodes and edges representing
connectivity.

Right Panel: A stress test simulation showing a packet loss rate over time, with critical

# Stress test data for simulation (e.g., packet loss or latency simulation
time = np.linspace(0, 10, 100)
stress metric = np.sin(time) + np.random.normal(0, 0.1, len(time)) # Simulated stress r

# Create a figur

fig = plt.figure (figsize=(12, &))

Network Topology”, fontsize=14)
:, 0], positions[:, 1], s=100, c='blus', label="Nodes")

» 31 == 1:

. ds = [positions[i, 0], positions[j, 0]]
v _coords = [positions[i, 1], positions[j, 1]]
axl.plot(x_coords, y_coords, 'k-', alpha=0.5)

ax1.legend ()

ax1.set_xticks([])
axl.set_yticks([])

"Stress Test Results: Packet Loss Simulation”, fontsize=14)
str trie, label="Packet Loss Rate", color= =2
--', lw=1, label="Baseline")
ere= (stress_metric > 0), col

, alpha=0.3)

ylabel ("Packet Loss Rate”, fontsize=12)
ax2. legend()
ax2.grid(True, linestyle= , alpha=0.7)

Figure-4. Creating a MATLAB visualization for "Leveraging Simulation and Testing"
code.

Let me set up the code and provide a result
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Simulated Netwark Topology Stress Test Results; Packet Loss Simulation

Packet Loss Rate

Tirne (s)

Figure-5. Result is "Leveraging Simulation and Testing".

Advanced Technologies in Diagnostic Error Prevention

Emerging technologies offer promising solutions to minimize diagnostic errors:

* Digital Twins: Create virtual replicas of network systems to simulate and analyze

potential issues without disrupting the actual network.
» Self-Healing Networks: Implement networks with self-healing capabilities, where

systems autonomously identify and correct anomalies.
« Edge Computing: Use edge analytics to process data closer to its source, reducing

latency and improving diagnostic accuracy.
For a MATLAB simulation representing "Advanced Technologies in Diagnostic Error

Prevention," we can showcase elements such as:
1. Digital Twins: Simulate a system using two identical models where one represents the

real system and the other predicts behavior.
2. Self-Healing Networks: Visualize error detection and correction in real-time.

3. Predictive Maintenance: Plot predictions and thresholds for system health metrics.

Let's create a MATLAB simulation showcasing these ideas

= plt.figure(figsize=(12, £))

v
plc.stk

Figure 6. create a MATLAB simulation showcasing these ideas code.
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Digital Twin vs Real System Self-Healing in Action

Figure 7. This simulation highlights Advanced Technologies in Diagnostic Error
Prevention using MATLAB-style.

This simulation highlights Advanced Technologies in Diagnostic Error Prevention using
MATLAB-style visualizations:

* Left Panel: Comparison between the real system health and its digital twin prediction.
Anomalies (deviations below the threshold) are clearly marked.

* Right Panel: Self-healing correction, where anomalies in the real system health are
detected and adjusted to stay above the maintenance threshold.

CONCLUSIONS

Preventing errors in diagnosing data transmission network elements requires a holistic
approach that integrates technology, standardized practices, and skilled human oversight. By
prioritizing automation, training, and advanced analytics, organizations can enhance their
network reliability and operational efficiency, ensuring that diagnostic errors are minimized and
swiftly addressed when they occur. The combination of proactive and reactive strategies is the

key to maintaining robust, error-resistant network infrastructures.

REFERENCES

1. P. Ghosh, R. Basak, and M. A. Akbar, "Al-driven fault diagnosis in data communication
networks," IEEE Transactions on Network and Service Management, vol. 17, no. 3, pp. 1525—
1535, Sep. 2020.

2. A. Bekimetov, M. Yangibaeva and |. Karimova, "Radar Cross-Section Reduction in CST for a
Microstrip  Antenna,” 2022 International Conference on Information Science and
Communications Technologies (ICISCT), Tashkent, Uzbekistan, 2022, pp. 1-3, doi:
10.1109/1CISCT55600.2022.10146877

38

ISSN 2181-2632 www.involta.uz




dInvolta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

RYOLTA GCIENTIFE JOURKAL

3. Djurayev R. K., Jabborov S. Y., Omonov I. 1. Interconnection of Performance Indicators and
Reliability of Data Transmission Systems //2021 International Conference on Information
Science and Communications Technologies (ICISCT). — IEEE, 2021. - C. 1-7.

4. Omonov |. Using the theories of fuzzy sets for researching the processes of diagnostics of data
communication networks //Diagnostyka. — 2023. — T. 24. — Ne. 1.K. Elissa, “Title of paper if
known,” unpublished.

5. R. T. Fielding, J. Healy, and T. A. Clark, "Automated diagnostic tools for network
management,” in Proceedings of the IEEE International Conference on Networking and Services,
May 2019, pp. 45-50.

6. S. Zhang, B. Li, and Y. Lu, "Simulated environments for testing and stress analysis of data
networks," in Proceedings of the IEEE Conference on Computer Communications (INFOCOM),
Jul. 2021, pp. 333-340.

7. L. Miller and E. Brown, "Impact of edge computing on error detection and response times in
modern networks,” IEEE Communications Surveys & Tutorials, vol. 23, no. 2, pp. 345-365,
Apr. 2021.

8. Varbanets RA, Zalozh VI, Shakhov AV, Savelieva IV, Piterska VM. Determination of top
dead centre location based on the marine diesel engine indicator diagram analysis. Diagnostyka.
2020;21(1):51-60. doi:10.29354/diag/116585.

9. S. Djabborov, I. Omonov, A. Bekimetov and G. Artikova, "Use of Modern Routing Methods
in Data Transmission Networks,” 2024 IEEE 25th International Conference of Young
Professionals in Electron Devices and Materials (EDM), Altai, Russian Federation, 2024, pp.
570-573, doi: 10.1109/EDM61683.2024.10614990.

10. K. J. Paul and C. Taylor, "Best practices for standardizing diagnostic protocols in network
management,” IEEE Network, vol. 33, no. 5, pp. 18-24, Sep. 2019.

11 J. Hart and L. Wright, "Improving network diagnostics through machine learning and Al," in
Proceedings of the IEEE Symposium on Network Computing and Applications (NCA), Nov.
2018, pp. 225-231.

12. S. Zhang, B. Li, and Y. Lu, "Simulated environments for testing and stress analysis of data
networks," in Proceedings of the IEEE Conference on Computer Communications (INFOCOM),
Jul. 2021, pp. 333-340.

13 Gutten M, Brncal P, Sebok M, Kucera M, Korenciak D. Analysis of insulating parameters of oil
transformer by  time and frequency methods. Diagnostyka. 2020;21(4):51-56.
doi:10.29354/diag/128607.

39

ISSN 2181-2632 www.involta.uz




dInvolta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

40

14 Abdullah, A. G., Ibrahim, M. A., Ibrahim, W. K. (2024). Detection and identification of fault
in  transmission lines based on  ANN. Diagnostyka, 25(2), 2024206.
https://doi.org/10.29354/diag/185958.

15. L. Miller and E. Brown, "Impact of edge computing on error detection and response times in
modern networks,” IEEE Communications Surveys & Tutorials, vol. 23, no. 2, pp. 345-365,
Apr. 2021

16. Djurayev, R. K., Jabborov, S. Y., Omonov, I. I., & Rajabov, J. R. (2022). Research on the
Model of Malfunction and Diagnostics of Digital Devices of Data Transmission Equipment.
International Journal of Innovative Analyses and Emerging Technology, 2(3), 31-35.

17. Djurayev R. K., Jabborov S. Y., Omonov I. I. Analysis of the open queuing system model of
diagnostics of data transmission network elements //itn&t-2022. — c. 48.

18. Djurayev R. K., Jabborov S. Y., Omonov I. I. METHODS FOR ASSESSING THE
INFORMATION SECURITY OF TELECOMMUNICATIONS NETWORKS //Scientific
progress. —2021. — T. 1. — Ne. 3. — C. 73-77.

ISSN 2181-2632 www.involta.uz



https://doi.org/10.29354/diag/185958

dInvolta” Innovation Scientific Journal Vol. 3 No.11 November (2024)

INVOLTA SCIENTIFIC JOURKAL

RF TRANSMITTER VA QABUL QILGICH DATCHIKLARI ORQALI MOTORLAR
CHASTOTA VA TEZLIGINI MASOFADAN BOSHQARISH

Rauf Ne’matullo o0’g’li Boynazarov
Shoxboz Ochil 0’g’li Xaydarov
“TIQXMMI” MTUning Qarshi irrigatsiya va agrotexnologiyalar instituti

RF transmitter va receiver datchiklari orgali motorlar chastota va tezligini
masofadan boshgarish uchun avtomatik qurilma

Masofadan boshqaruv tizimlari hozirgi zamon texnologiyalarida keng qo‘llaniladi. RF
transmitter va receiver modullari arzon, ishonchli va uzoq masofaga signal uzatish imkoniyatiga
ega. Ushbu magolada motorlar chastota va tezligini masofadan boshgarish uchun RF modullar va
datchiklar yordamida avtomatik qurilma yaratish tamoyillari ko‘rib chiqiladi.

Tizimning umumiy tuzilishi

Ushbu qurilma ikkita asosiy gismdan iborat:

1. Transmitter (uzatuvchi) gismi: Motorni boshgarish uchun kerakli buyruglarni hosil
giluvchi RF transmitter.

2. Receiver (gabul giluvchi) gismi: RF signalni gabul gilib, ularni motorni boshgaruvchi
signalga aylantiradi.

Qurilmaning ishlash prinsipi shundan iboratki, transmitter orqgali foydalanuvchi motor
tezligini yoki chastotasini o‘zgartirish uchun buyruq yuboradi. Receiver bu signalni qabul qilib,
motorni boshgaruvchi qurilmaga uzatadi.

Xozirgi sanoat va fabrikalarda har xil turdagi dvigatellarni chastota tezligini oshirish yoki

kamaytirish qurilmalarini chet eldan gimmat narxlarda sotib olinadi.

AN
RF
Transmitter

R1 100K

R1
10K

R3
15K

1-rasm. Q1815 dan terilgan kuchaytirgich
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Tizimning asosiy komponentlari

1. RF transmitter va receiver modullari

o lIshlash chastotasi: Odatda 433 MHz yoki 315 MHz.

o Signalning qabul qilish masofasi: O‘rtacha 100-200 m.

2. Mikrokontroller (masalan, Arduino yoki STM32)

o Buyruglarni kodlash va dekodlash vazifasini bajaradi.

o PWM (Pulse Width Modulation) signallarini ishlab chigadi.

3. Datchiklar

o Tezlik datchigi (masalan, tachometer): Motor aylanish tezligini o‘lchaydi.

o Harorat datchigi (masalan, LM35): Motorning haroratini kuzatadi.

4. Motor boshgaruv qurilmasi

o Motorni o‘zgartirilgan chastota va kuchlanish bilan ta'minlaydi.

o Elektron modullarda kuchli signal generatorlari (MOSFET yoki IGBT) ishlatiladi.

Bu avtomatik qurilmada RF uzatkich (transmitter) qurilma 3 gismdan tashkil topgan
musbat kuchlanish ulanish joyi 5v manfiy kuchlanish ulanish joyi DATA ma’lumot gabul gilish
joyi.

RF uzatkich (transmitter) qurilmasini antennasidan targalayotgan signal RF qabul
giluvchi (receiver) yetarli bo’Imaydi.

Shuning uchun sxemaga qo shimcha signalni Q1815 n-p-n tranzistor orgali kuchaytirish
kerak. 1-rasmda Q1815 dan terilgan kuchaytirgichga ulash ko rsatilgan.

Q1815 tranzistor kollektor gismidan RF uzatkich (transmitter)ni DATA gismiga ulanadi.

RF uzatkich (transmitter)iga dvigatelni chastota tezligini oshirish yoki kamaytirish
topshirigi berish uchun LM 555 mikro kontrollerdan foydalanamiz.

LM 555 mikro kontrolleri 3-5-12V doimiy tok bilan ishlaydi.

LM 555 mikro controller 8-oyoqchadan iborat.

1-oyogcha manfiy kuchlanish 4-8 oyoqchalari musbat kuchlanish ulanadi.

3-oyoqcha orgali Q1815 tranzistorni baza gismiga ulanadi bu jarayon R1 10K
potensiometr orqgali garshilikni uzgartirganda LM 555 ni 3-oyoqchasidan chigadigan signal
Q1815 tranzistorni bazasiga ulanadi kollektor gismidan RF uzatkich (transmitter) Data gismiga
ulanadi bu kuchaytirilgan signal RF gabul giluvchi (receiver) antenasiga masofadan uzatiladi.RF
gabul qgilgich yana MOSFET tranzistor orgali dvigatelga ulanadi. RF gabul gilgich qurilmasi
gismlariga bo’lingan ya ni VCC 5V GND manfiy tok A-antenna Data ma ' lumot gabul qilish.
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AN

RF Receiver
(gabul giluvchi)

GND 5V DATA

s T

2-rasm. Bu avtomatik dvigatellar chastota tezligini masofadan boshqarish qurilmasi

Avtomatik dvigatellar chastota tezligini masofadan boshgarish qurilmasini afzallik
tomoni shundaki xar xil kuchlanishda ishlaydigan dvigatellarni tristor, simistor 16V yuqori
kuchlanishli tranzistorlar bilan masofadan boshgarish imkoniyati mavjud (2-rasm).

Bu yasalgan qurilma 5v doimiy kuchlanishda ishlaydi. O'zgarmas tok manbalari
(batareya, akkumlyator va h.k)da ishlaydi.

RF gabul gilgich (receiver) qurilma bilan RF uzatkich (transmitter) qurilmasi sanoatda
ishlab chigarishda go llanilsa davlatimiz igtisodiga ancha pul mablag ni tejagan bo lamiz.

Sababi dvigatellarni ishga tushirish uchun turli xildagi kabellar ishlatiladi bu avtomatik

qurilma kabellarni tejab goladi va masofadan boshgaradi.

Foydalanilgan adabiyotlar
1. RF Transmitter and Receiver Module Datasheets (433 MHz/315 MHz).
2. Simon Monk. Programming Arduino: Getting Started with Sketches. McGraw-Hill Education,
2016.
3. N. Mohan, T. M. Undeland, W. P. Robbins. Power Electronics: Converters, Applications, and
Design. John Wiley & Sons, 2003.
4. Dogan Ibrahim. Microcontroller Based Temperature Monitoring and Control. Elsevier, 2002.

5. Gurevich V.I. Electric Relays: Principles and Applications. CRC Press, 2005.
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LM324 ORQALI -FAZA MOTORLARNI CHASTOTA TEZLIGINI ROSTLASH
AVTOMATIK QURILMA

Doston Muzaffar o‘g‘li Muradullayev
Shoxboz Ochil 0’g’li Xaydarov
“TIQXMMI” MTUning Qarshi irrigatsiya va agrotexnologiyalar instituti

Hozirgi kunda bolalarimiz o'ynaydigan parklarda har xil turdagi doimiy tok bilan
xarakatlanadigan skutir velosipedlar, 48V doimiy 3-fazali invertorlar quyilgan xar xil turdagi
mashinachalarni chet davlatlardan sotib olinmoqda.

Shu avtomatik qurilmalarni yasasak davlatimiz igtisodiga foyda keltirgan bo lamiz.

Bu avtomatik qurilmani motorlarini chastota tezligini oshiruvchi invertorlarini mahaliy
sharoitdan kelib chigib 0"z go'limiz bilan yasashni magsad qildik.

Bu avtomatik qurilmada asosiy elementlar LM324 mikro sxema va 6-dona IRF-540
MOSFET tranzistorlari xisoblanadi.

Uskunalar va avtomatlashtirilgan tizimlarda 3-faza motorlar keng qo‘llaniladi. Chastota
va tezlikni samarali boshgarish orqgali energiya samaradorligini oshirish va tizimning
barqarorligini ta’minlash mumkin. Ushbu maqolada LM324 operatsion kuchaytirgich asosida 12
V bilan ishlovchi 3-faza motorlarning chastota va tezligini avtomatik rostlash qurilmasini
yaratish usuli ko‘rib chigiladi.LM324 mikro sxema 10,53 oyoqchalari manfiy qutbiga
ulanadi.LM324 mikro sxemani 8,7,1 oyoqchalari esa qurilmadagi T1T2,T3T4Ts5Ts IRF540
tranzistorlarni asosida signallar kombinasiyasini hosil giladi.Bu avtomatik qurilma 48 v doimiy
kuchlanishdan 3-faza o'zgaruvchan kuchlanishni 6-dona IRF540 tranzistorlarga 1-rasmdagi
grafikga xosil bo’lgan signallar orgali 3-faza tok ishlab chigaradi.

Qurilmaning umumiy ishlash prinsipi

LM324 to‘rt kanalli operatsion kuchaytirgich bo‘lib, chastota modulyatsiyasi,
kuchlanishni o‘zgartirish, va boshqaruv signallarini hosil qilish uchun ishlatiladi. Qurilmaning
asosiy funksiyalari:

1. Chastota va amplituda boshqgaruvi: LM324 asosida chastota signali hosil gilinadi.

2. PWM (Pulse Width Modulation): Motor o‘zgaruvchan signal orgali boshgariladi.

3. Avtomatik boshqgaruv tizimi: Tizim dastlabki parametrlarni (tezlik va quvvat)
foydalanuvchi tomonidan o‘rnatish va motorni optimal ishlash rejimida ushlab turadi.

Bu motorlar chastota tezligini boshgarish qurilma 9V bargororlashgan doimiy tok bilan

ishlaydi.
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Qurilmada ishlatiladigan elementlar:
1. R1=10K o zgaruvchan garshilik.
2. R2=1K

3. R3=1K

4. R4=1M

5. R5=220K

6. R6=1K
7. R7=1M
8. R8=220K
9. R9=1M
10. R10=220K

11. R11=100K

12. R12=4,7K

13. R13=4,7K

14. R14=33K

15. LED=3X3V lampa

16. 6-dona IRF540 tranzistor

17. 12v 1-dona Transformator

18. 3A 1-dona Diod kuprik

19. KP7809 1-dona CLOCK-DESK
20. C1,C2,C31 MKF 16 V kondetsator
21. C4=10 MKF 16V kondetsator

22. Cs=25V 2000MKF kondetsator
23. D1=1N4004 diodi

C2 1mkF Cl1 1mkF >

E -y >
[Rr8] R7 R5 R4
220kQ 1mMQ 220kQ | 1MQ

6(-)

20) —

5(+) 3(+) 11

LM324 LM324
g g
-

1-rasm. LM324 mikrosxema bilan rostlashning prinsipial sxemasi
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2-rasm. 3 fazali motorni IRF540 tranzistori bilan chastotasini o‘zgartirish
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IRF 540
P-N-P

N-P-N
IRF540

*—

1 2
I I

220v 12v —
TN

1N466J4 25V 1000mkF

1C7809
+9V

3-rasm. Tizimning bargarorlovchi sxemasi

* Arzon va samarali: LM324’ning arzonligi qurilmaning iqtisodiy jihatdan magbulligini
ta’minlaydi.

» Oson dasturlashtiriladi: Oddiy analog va ragamli usullarni birlashtirish imkoniyati
mavjud.

 Moslashuvchanlik: Turli xil motorlar va boshqgaruv rejimlariga moslashtirilishi mumkin.

Ushbu LM324 mikrosxema orqali 3 fazali 12 V tokni rostlash imkoniga ega bo’lamiz.
Uning asosiy afzalligi qurilmaning yuklamaga bardoshli ekanligi va kam tok orqali ko’proq

mehnat unumiga ega bo’lamiz.

Adabiyotlar:
1. Xoshimov O.0., Imomnazarov A.T. Elektromexanik qurilma va majmualarning elementlari. -
124 b.
2. Imomnazarov A.T. Ekektromexanik tizimlaming elementlari. Oliy o'quv yurtlari uchun
darslik. - 155 b.

3. Malvino A.P., Bates D.P. Electronic Principles (8th Edition). McGraw-Hill Education, 2015.
4. N. Mohan, T. M. Undeland, W. P. Robbins. Power Electronics: Converters, Applications, and
Design (3rd Edition). John Wiley & Sons, 2003.

5. Gurevich V.I. Electric Relays: Principles and Applications. CRC Press, 2005.
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MUQOBIL ENERGIYA MANBALARI ASOSIDA MOBIL UYLARNING ENERGIYA
TA'MINOT TIZIMLARINI TADQIQ QILISH

Rauf Ne'matillo o‘g‘li Boynazarov
Shoxboz Ochil 0’g’li Xaydarov
“TIQXMMI” MTUning Qarshi irrigatsiya va agrotexnologiyalar instituti,

Ko‘pincha ishlab chiqarilgan uylar deb ataladigan ko‘chma uylar qariyb bir asr davomida
Amerika uy-joylarining asosiy toshi bo‘lib kelgan. Ko‘chma uylar dam olish uchun
mo‘ljallangan treylerlar sifatidagi kamtarona boshlanishidan hozirgi maqomiga qadar arzon,
samarali va ko‘pincha hashamatli turar-joylargacha, Qo‘shma Shtatlardagi kengroq ijtimoiy va
igtisodiy tendentsiyalarni aks ettiruvchi ajoyib evolyutsiyani boshdan kechirdi. Ular uy-joy
inqiroziga yechim bo‘lib xizmat qilgan, amerikalik zukkolik ramzi va ba'zida jamiyatda stigma
mavzusi bo‘lgan. Ammo, biz bu fikrlash tarzini targatish uchun keldik, chunki ularning
ahamiyati oddiy boshpanadan tashqari, jamiyat, o‘ziga xoslik va Amerika orzusining murakkab
masalalariga to‘xtalib o‘tadi.

Bugungi kunda energiya tejamkor ishlab chigarilgan uylar arzon, qulay va bardoshli uy-
joy variantini taklif giladi. Ishlab chigarilgan uylar turli xil dizaynlarda va uchastkada qurilgan
uylarga o‘xshash zamin rejalarida mavjud.

Mobil uylarning tarixi 20-asrning birinchi yarmiga to‘g‘ri keladi. Ular, ayniqgsa, bu
davrda AQShda arzon uy-joy bilan ta'minlash uchun ishlatilgan. Sanoat 1950-yillarda ishlab
chigaruvchilar yuqori sifatli materiallardan foydalanishni boshlaganlarida sezilarli bumni
boshdan kechirdi.

Hozirgi kunda butun dunyo olimlari ilmiy izlanishlar olib bormogdalar. Jumladan, T.
Nsilulu, M. Bungu, K. Ramesh, M. Radj, kabi olimlar mobil uylardagi elektr energiyasining
avtonom ta’minot tizimi bo‘yicha Janubiy Afrikaning ko‘pgina hududlarida tadqiqotlar
o‘tkazmoqda. Ular olib borayotgan ilmiy ish fagatgina elektr energiyani samarali boshqgarishga
oid bo‘lib, muqobil energiyaning boshqa turlari bilan integratsiyalashmaydi.

O‘zbekiston Respublikasi Prezidentining 2020-yil 10-iyuldagi “Iqtisodiyotning energiya
samaradorligini oshirish va mavjud resurslarini jalb etish orgali igtisodiyot tarmoglarining
yoqilg‘i energetika mahsulotlariga qaramligini kamaytirishga doir qo‘shimcha chora-tadbirlar
to‘g‘risida”gi PQ-4779-sonli hamda O‘zbekiston Respublikasi Vazirlar Mahkamasining 2020-yil
23-iyuldagi “Qayta tiklanuvchi energiya manbalari qurilmalari va ulardan ishlab chigariladigan

energiyaning davlat hisobini yuritish chora-tadbirlari to‘g‘risida”gi 452-sonli garorlarida
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igtisodiyotda energiya hamda resurslar sarini kamaytirish, energiya tejaydigan texnologiyalarni
joriy etish, gayta tiklanadigan energiya manbalaridan foydalanishni kengaytirish, igtisodiyot
tarmogqlarida.

O‘zbekiston Respublikasi Prezidentining 2022-yil 20-dekabrda Oliy Majlis va
O‘zbekiston xalgiga Murojaatnomasida yashil energetika sohasini keng joriy gilishga garatilgan
muhim ahamiyatga ega bo‘lgan bir qator vazifalar belgilandi. Jumladan, mamlakatimiz energiya
manbalaridan uzoq hududlarda mini quyosh elektrostansiyalari qurish va energiya samarador
bo‘lgan quyosh kollektorlarini o‘rnatish bo‘yicha muhim topshiriglar berildi.

Mobil uylar turli odamlar guruhlari va vaziyatlar uchun foydali bo‘lishi mumkin.
Ko‘chma uylarni aynigsa foydali deb bilishi mumkin bo‘lgan ba'zi misollar:

« Sayohatchilar va lagerlar: Ko‘chma uylar sayohat va lager paytida qulay va qulay
yashash imkoniyatini beradi. Ular tabiat qo‘ynidan zavqlanish va shu bilan birga zarur
qulayliklardan foydalanish imkonini beradi.

 Vaqtinchalik yashovchilar: Ko‘chma uylar vaqtinchalik uy-joyga muhtoj odamlar
uchun ideal variant bo‘lishi mumkin, masalan, asosiy uyni qurish yoki ta'mirlashda yoki uzoq
joylarda ishlashda.

« Kam byudjetli uy-joy: mobil uylar an'anaviy uylarga qaraganda ancha arzon bo‘lishi
mumkin. Ular 0‘z uyini qidirayotgan, ammo an'anaviy uylar yoki kvartiralarning narxini ko‘tara
olmaydigan odamlar uchun byudjetga mos alternativani taqdim etishi mumkin.

« Qariyalar va yosh oilalar: Mobil uylar minimal texnik xarajatlar bilan qulay, mustaqil
uy-joy izlayotgan qariyalar uchun jozibali bo‘lishi mumkin. Ular, shuningdek, uy egasi bo‘lish
sayohatini endigina boshlayotgan yosh oilalar uchun yaxshi variant bo‘lishi mumkin.

e Ekologik ongli odamlar: Mobil uylarni energiya tejaydigan texnologiyalar va
materiallardan foydalangan holda bargaror qurish mumkin. Ular resurslarni iste'mol gilish va
atrof-muhitga emissiyalarni kamaytirish orgali yanada ekologik ongli hayot kechirish
imkoniyatini taklif giladi.

Mobil uy Ko‘chma uydagi elektr tizimlari asosiy elektr paneli, sxemalar, simlar,
rozetkalar va kalitlardan iborat an'anaviy uyga o‘xshaydi. Elektrni o‘rnatish jarayonining
gisgacha tavsifi:

e Asosiy elektr xizmati: ko‘chma uy elektr energiyasi iste'molini o‘lchaydigan
hisoblagich bazasi orgali asosiy elektr xizmatiga ulangan. Xizmatga Kkirish kabeli elektr
ta'minoti ustunidan yoki yer osti manbasidan uy ichidagi asosiy elektr paneliga quvvat

o‘tkazadi.
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e Asosiy elektr paneli: Asosiy elektr panelda elektr tokini mobil uy bo‘ylab turli
davrlarga tarqatadigan o‘chirgichlar yoki sigortalar mavjud. Har bir kontaktlarning zanglashiga
olib, ma'lum joylar yoki asboblarni quvvat bilan ta'minlaydi.

¢ O‘tkazgichlar va rozetkalar: Mis simlari odatda ko‘chma uylarda elektr tokini o‘tkazish
uchun ishlatiladi. Simlar devor va shiftlar orqali o‘tkaziladi, yo‘l bo‘ylab rozetkalarni va
kalitlarni birlashtiradi. Xavfsizlikni ta'minlash va ortigcha yuklanishni oldini olish uchun simlar
mahalliy elektr kodlariga mos kelishi kerak.

Topraklama va ulash: Mobil uylar yashovchilarni elektr toki urishidan himoya qilish
uchun to‘g‘ri topraklama va ulashni talab giladi. Bu elektr tizimini topraklama elektrod tizimiga

ulashni 0z ichiga oladi, odatda erga ulangan tuproqli novda orqali.

Mugobil energiya manbalari asosidagi avtonom
energiya ta’minoti tizimiga ega innovatsion mobil uy.
(asalarichilik,chorvachilik, dehqon va fermer xo’jaliklari uchun).

30 Bud
2
= P——
J=
ST e
“ﬁl g I In\ I
ME:
: i i ]
()

00 M
"

1-rasm. Mobil uy elektr tizimlari

Ko‘chma uylardagi mobil uy tizimlarida sanitariya-tesisat-elektr va konditsionerni
tushunish uy egalari va ijarachilar uchun juda muhimdir. Ushbu tizimlar qanday o‘rnatilishi va
ishlashi haqida ma'lumotga ega bo‘lgan shaxslar muammolarni yaxshiroq hal qilishlari, texnik
xizmat ko‘rsatishlari va yangilash yoki ta'mirlash bo‘yicha ongli qarorlar gabul qilishlari
mumkin. Ko‘chma uylarda sanitariya-tesisat quvurlari, elektr liniyalari va AC qurilmalarining
nozik tomonlarini hisobga olgan holda siz xavfsiz, qulay va funktsional yashash mubhitini
ta'minlay olasiz.

Gaz mahsulotlari mobil uylarni isitish zo‘r usuli bo‘ldi. Ular tejamkor va ko‘p parvarish
gilishni talab gilmaydi. Albatta, ular turli xil variantlar bilan birga keladi, shuning uchun
tizimingizni ehtiyojlaringizga mos ravishda sozlashingiz mumkin. Misol uchun, siz

foydalanmoqchi bo‘lgan gaz turini tanlashingiz mumkin, masalan, propan yoki butan.
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Yoqilg‘i hayotimizning muhim qismidir. Ular bizning uylarimizni isitadi, yorug‘lik va
quvvat beradi, bizni va yuklarimizni tashiydigan transport vositalarini energiya bilan ta'minlaydi.
Lekin biz foydalanadigan yoqilg‘ilar turli xil manbalardan kelib chigishi mumkin va yoqilg‘i
nimadan iborat bo‘lishi uning xususiyatlariga ta'sir qiladi. Uylarda ishlatiladigan eng keng
tarqalgan yoqilg‘ilardan biri bu gaz bo‘lib, u tabiiy gaz, propan va butan kabi ko‘plab shakllarda
keladi.

Ko‘pgina mobil uylarda pishirish va isitish uchun yagona imkoniyat propandir. Lekin bu
har doim ham oddiy emas. Ba'zi ko‘chma uylar propanga nisbatan ba'zi muhim afzalliklarga ega
bo‘lgan gaz plitalari kabi gaz mahsulotlarini ishlatishga qodir. Odamlarning gaz mahsulotlarini

tanlashining asosiy sabablaridan biri shundaki, ular ko‘pincha propandan arzonroqdir.

Quyoshfotobatareyasi 1 NF = 2000 Vt
1.
Quyosh-suvisitishkollektori 1 G = 500 I/suv (sutkasigayozda 500
2. litrissigsuvishlab-chigaradi)
Issigsuvbakakkumulyatori 1 G =500 I/suv
3.
Biogazqurilmasi 1v=07mé
4,
Pirolizqurilmasi 1Vv=15m
5.
Xulosa

Tadqiqot natijalari shuni ko‘rsatdiki, taklif qilinayotgan mobil uyning elektr energiyasi
iste’molchilari o‘rtacha sonini 4 ta deb olsak, ular uchun kunlik ehtiyoj miqdori 1,5+1,8 kVt ni
tashkil qiladi. Natijada 1 oy davomidagi ehtiyoj uchun 30+45 kVt kerak bo‘ladi. Ushbu
natijalarga tayanib, hajmi 40 m3 va umumiy yuzasi 72,5 m2 bo‘lgan mobil uy iste’molchilari
uchun soatiga 1,5+2 kVt elektr energiyasi ishlab chiqaradigan quyosh fotoelektr batareyasini
o‘rnatish orqali elektr energiyaga bo‘lgan ehtiyojni to‘liq qoplash mumkin. Umumiy hajmi 40
m3 bo‘lgan mobil uy uchun biogaz va quyoshga asoslangan integratsiyalashgan energiya

ta’minoti tizimi yiliga 2,5+2,8 tonnagacha shartli yoqilg‘ini tejash imkonini beradi.
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