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TURLI SHAKL VA HAIJMGA EGA JISMLARNING GRAVITATSION
MAYDON POTENSIALI VA KUCHLANGANLIGIGA DOIR MASALALAR
YECHISH METODIKASI

Jo‘rayev Farxod Isroilovich
Chirchiq davlat pedagogika universiteti, mustaqil izlanuvchi.
E-mail: farxodjuraev1978@gmail.com

ANNOTATSIYA
Ushbu magolada bir jinsli sterjen, disk va yerning gravitatsion maydon potentsiali
va kuchlanganligig doir uchta masalaning yechish metodikasi keltirilgan. Shuningdek,
masala yechish uchun o‘quvchilarga zarur metodik tavsiyalar berilgan. Masalalarning
tahlili va sintezi keltirilgan.
Kalit so‘zlar: masala, sterjen, disk, massa, radius, gravitatsion maydon,
potentsial, kuchlanganlik.

DOLOGY FOR SOLVING PROBLEMS ON THE POTENTIAL AND
INTENSITY OF THE GRAVITATIONAL FIELD OF BODIES WITH
VARIOUS SHAPES AND VOLUMES”

ABSTRACT
“This article presents the solution methodology for three problems related to the
gravitational field potential and intensity of a homogeneous rod, disk, and Earth.
Additionally, methodological recommendations necessary for students to solve these
problems are provided. The analysis and synthesis of the problems are also included.”
Keywords: problem, rod, disk, mass, radius, gravitational field, potential,
intensity.

KIRISH

Yosh avlodni mustagil fikirli, zamonaviy bilim va kasb-hunarlarni egallagan,
sog‘lom hayotiy pozitsiyaga ega chinakkam vatanparvar insonlar sifatida tarbiyalash
ustoz va murabbiylarning asosiy vazifasidir. Fan va texnikaning hozirgi taraqqiyoti
tabiiy va texnika sohalarida koproq yugori malakali mutaxassislar tayyorlashni tagozo
etadi. Fizika fanidan o‘quvchilarni oliy o°‘quv vyurtlariga, konkurslarga va
olimpiadalarga tayyorlash jarayonlarini loyihalashtirishda ta’lim mazmuni, ta’lim

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14871522
mailto:farxodjuraev1978@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

magsadi, kutilayotgan natijani to‘g‘ri belgilash, ta’lim metodlari, shakllari va
vositalarini to‘g‘ri tanlash, o‘quvchilarning bilim, ko‘nikma va malakalarini
baholashni aniqg mezonlarini oldindan ishlab chigish, mashg‘ulotlarni amalga oshirish
va bir-biri bilan uyg‘unlashuviga etiborni qaratish magsadga muvofiqdir.
O‘quvchilarning egallagan bilimlarini masala yechish orgali baholashda innovatsion
yondashuvlarning ahamiyati juda katta. Masala yechish-kichik hodisa va jarayondagi
noma’lum fizik kattaliklarni masala shartida berilgan kattaliklar orqgali ifodalangan
formulasini chigarib masala shartida berilgan kattaliklarning son giymatini o‘rniga
go‘yib hisoblashdir. Fizika o‘qitishda amaliy metodlar ichida masalalar yechish muhim
o‘rin egallaydi. Masalalar yechishda qgo‘yiladigan asosiy magsad o‘quvchilar fizik
gonuniyatlarni chuqurroq tushunsinlar, ularni ajrata olsinlar va ularni fizik hodisalarni
tahlil qilishga, amaliy masalalarga qo‘llay olishga o‘rganishlaridan iborat[1].
Fizikadan masalalar yechish-o‘quv jarayonining zaruriy elementlaridan biridir. Masala
yechish o‘quvchilarda fizik hodisalar orasidagi bog‘lanishlarni, gonunlarni chuqur
o‘zlashtirishga, ularning mantiqiy fikrlashini va izlanuvchanlik qobiliyatini yanada
rivojlantirishga, magsadga erishish ko‘nikmalarini shakllantirishga xizmat qgiladi[2].
Fizikadan olimpiada masalalarini yechishda o‘quvchilarni mehnatsevarlik, magsadga
erishishda tirishqoqlik, intiluvchanlik va muammoni mustaqil hal gila olish kabi
shaxsiy axlogiy xislatlarni shakllantirishga yordam beradi.

Fizikadan masala yechishda o‘quvchilar quyidagi gisqacha metodik ko‘rsatmaga
amal giladilar:

1. Masalaning sharti bir necha marta o‘qib chigiladi va u fizikaning qaysi
bo‘limiga tegishli ekani aniglandi.

2 Masalaning qaysi bo‘limga tegishliligi anglanadi, mazmuni tushuniladi va
masala shartida berilgan kattaliklar ,,XBS” da ifodalanib, topish kerak bo‘lgan kattalik
yoziladi.

3. Masalaning shartiga mos keluvchi chizma chiziladi.

4. Masala shartida ganday fizik qonuniyatlar yotgani aniglanadi.

5. Masalani umumiy ko‘rinishda yechish uchun ketma-ketlik asosida masala
shartidagi noma’lum kattalikni ma’lum kattaliklar bilan bog‘lovchi formulalar hosil
gilinadi.

6. Masala yechishda qo‘llanilgan har bir gonun, qoida, formula va fizik kattaliklar
gisgacha izohlab boriladi.

7. Masala shartiga berilgan kattaliklar aniglangan formulaga qo‘yiladi va
hisoblanadi.

8. Masalaning javobini chigarishda uning anigligiga ahamiyat beriladi va kerakli
xulosalalar chiqariladi .
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ASOSIY QISM

Aylanma harakat dinamikasidan quyidagi 3 ta masalaning yechish metodikasini
keltiramiz:

1. Rasmda tasvirlanganidek, sterjen o‘rtasidan r masofada joylashgan A-
nugtadagi gravitatsion maydon kuchlanganligini toping. M-sterjen massasi va L-

uzunligi. L
M

i"

1-rasm.
Yechilishi: 2-rasmda keltirilgan sterjenning ixtiyoriy kichik dx gismni garab
chigamiz. Shu gismning massasi dm bo‘lsin. Stejenning m massasi va kichik gism
massasi dm larni zichlik orgali quyidagicha yoza olamiz:

dm = pSdx, m=pSL bulardan dm :%dx (1)
Nz X x dx
[—e—> |«
[ W]
l\\ : r ’ / dm
212
g g
A X
0
2-rasm.

A-nuqtada “dg” gravitatsion maydon kuchlanganligining gorizontal tashkil
etuvchilari nolga teng.
dg,, =dgsina—dgsina =0 (2)
A- nuqgtadagi y o‘qi
gravitatsion maydon kuchlanganligining vertikal(y o‘qi bo‘ylab tashkil etuvchilari esa
quyidagiga teng bo‘ladi: g, = [dgcosa (3)

Rasmdan foydalanib quyidagini yoza olamiz: cose =~ = \/r2r+7x2 (4)
(4) ni (3) ga go‘yib gravitatsion maydon kuchlanganligining vertikal tashkil
etuvchisini integralini quyidagicha hisoblaymiz va matematik amallar bajaramiz:

Gdm
0= e ©
| |
2 GMdx r GMr 2 dx
g, = J. 2 2N = ’ J. 3 (6)
L(r*+x%) Jr2+x2 =
ul re+x T+ x)?
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Rasmdan foydalanib quyidagilarni yoza olamiz: g=tga bundan

x=r-tga=r-sma (7)
COSx
(7)- ifodani ikkala tomonini differentsiallaymiz:
dX:rcosa-cosa—(z—sma)-sma.da bundan  dx— r2 de |
CoS™ o COS™
3 2 3
d i 2
(r2+x2)2=(r2+r2-smzaj =re. 13 (8)
CoSs™ o COS™ o
rda

dx 2 cosa 1 1 .
3:! cosla =I da=—jCOSa-da=78Ina,sina=§=—
(rr+x?)?z r ' r !

X
) 2 r rl
cos® a

_ GMr X T GM| x |3 2GM
9= 'LZ\/r2+x2}|‘;_ Ir [\/r2+x2}|‘lz_r(|2+4f2)
_ 2GM
r(1” +4r?)
2. Yupga bir jinsli disk radiusi R va massasi m ga teng. Disk markazidan h
masofadagi A nuqtada 1) gravitasion maydon potensiyali, 2) gravitatsion maydon
kuchlanganligini toping.

Javob: 'R

h

3-rasm.
Yechilish: Disk massasi quyidagi formula bilan ifodalaniladi:
m = pzR*d (1)
Radiusi x bo‘lgan gismning massasi esa m=pzx*d buni differensiallab
quyidagiga ega bo‘lamiz:

dm = p- 27xdx (2)
(2) ni (1) ga bo‘lib quyidagiga ega bo‘lamiz:
dm = m2 27xdX = 2m_>§dx 3
7R R

Diskning dx gismidan ixtiyoriy r masofada gravitasion maydon potensiyal
quyidagi formula bilan ifodalaniladi(4-rasmga garang):

d(pz—GdTm (4) bunda r=vh+x (5)
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4-rasm.

(3) va (5) ni (4) ga eltib go‘yib quyidagiga ega bo‘lamiz:

2m  xdx
dp=-G22.
SN ©

Bu ifodani integrallab quyidagiga ega bo‘lamiz:

¢=—Gi—T(m—h) 7)

Gravitasion maydon kuchlanganligini gradiyent yoki 1-tartibli hosila orqali
topamiz:

o g =—gradg =22
U holda quyidagiga ega dh
bo‘lamiz:
dl .2m( 57— : 2m( 1 2 .
g :_%[G?( h2+R2 —h)}lz—{G?(E(hzﬁ'Rz) 2'2h—1J:||
2m h .
g_G?(l_\/h2+R2JI
2m h
Javob: g=G=—|1- i
avob: g=G Rz( WJI

3. Yer markazidan r (r(R)-masofada gravitatsion maydon potentsialini toping.
Yerning massasi M =6-10*kg va radiusi R =6400km .
Yechilishi:  Yer markazidan r (r(R)-masofada gravitatsion maydon

kuchlanganligi quyidagiga teng:
M
?r 1)

Yer markazidan r (r>R)-masofada gravitatsion maydon kuchlanganligi
quyidagiga teng:

9, =G

9=G; 2)

Yer markazidan ixtiyoriy r-masofada gravitatsion maydon potentsialini
quyidagicha yoza olamiz:
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) R ©
(pzjgrdr:je%rdrﬂe';"—zdr 3)
r r R
Bu integralni hisoblab, quyidagiga ega bo‘lamiz:
M r
=G—B-— 4
0=G_-B-27) (4)
Yer markazida (r =0) gravitatsion maydon potentsialini hisoblaymiz:
2
.y 3.6,67-10™ Nk'T .6-10%kg ]
0, = = 9 __ ~9,4.107 =
2R 2-6400-10°m kg

Yer sirtidan r =+/3R masofada esa gravitatsion maydon potentsiali ¢ =0 ga teng.

Javob: ¢, z9,4-107i.
kg

XULOSA

Masalalar yechishda, aynigsa yuqori sinf o‘quvchilar analitik usuldan foydalanish
samaraladir, chunki bu usul ularning mantiqiy fikrlashning rivojlanishiga yordam
beradi. Masalalarni yechishda analiz yoki sintezni bir biridan ajratish giyin, ular
hamma vaqt o‘zaro bog‘langan holda keladi. Fizika fanidan o‘gituvchi tomonidan
mustaqil yechish uchun tavsiya etilgan masalalar o‘quvchilarning olgan bilimlarini har
kungi turmush tarzlariga va tabiatdagi fizik jarayonlarga mantiqiy xulosa chigara
olishlari, oliy o‘quv yurtlariga tayyorlanishlari va olimpiadalarga tayyorgarlik
ko‘rishlari uchun foydali deb hisoblaymiz.

FOYDALANILGAN ADABIYOTLAR RO‘YXATI: (REFERENCEYS)
1. V. G. Razumovskiy va boshqg. (1990). Fizika o‘gitish metodikasi asoslari.

O‘qgituvchi.
2. M. Djo‘rayev Fizka o‘qitish metodikasi. Toshkent «ABU MATBUOT-
KONSALT» 2015.
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TEACHING TECHNIQUES OF BADMINTON TO YOUNG LEARNERS: A
COMPREHENSIVE GUIDE

B.O¢. Kholmatov
senior teacher at

the Uzbekistan state university of
physical education and sport

ABSTRACT
Present article explains the full information about teaching techniques of

badminton to young learners. However, you’ll find out some significant role of
badminton to young learners life and also various instructions of teaching techniques
of badminton to young learners.

Keywords: teaching techniques, naturally curious, objective, "shuttle" or
"birdie", a fast-paced, exciting sport, shake hands with the racket.

INTRODUCTION

Badminton is a popular racket sport played either between two individuals
(singles) or two pairs (doubles). It is played on a rectangular court divided by a net,
with players using rackets to hit a shuttlecock (also called a "shuttle” or "birdie") over
the net and into the opponent’s side of the court. The objective is to score points by
landing the shuttlecock in the opponent’s court or forcing them to make a mistake.
Badminton is a fast-paced, exciting sport that can be enjoyed by players of all ages.
For young learners, it offers a fantastic opportunity to develop physical fitness,
coordination, and teamwork skills. However, teaching badminton to children requires
a unique approach that balances technical instruction with fun and engagement.

DISCUSSION

This article explores effective teaching techniques for introducing badminton to
young learners, ensuring they develop a love for the sport while building a strong
foundation of skills.

1. Understanding Young Learners

Before diving into teaching techniques, it’s essential to understand the
characteristics of young learners:

- Short Attention Spans: Children may lose focus quickly, so sessions should be
dynamic and varied.

- Eager to Learn: Kids are naturally curious and enjoy trying new things.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 10
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- Developing Motor Skills: Young players are still refining their coordination,
balance, and agility.
-Need for Fun: Enjoyment is key to keeping children engaged and motivated.
With these traits in mind, coaches and teachers must design sessions that are both
educational and entertaining.
2. Key Teaching Techniques:
A. Start with the Basics
- Grip: Teach the forehand and backhand grips using simple, relatable analogies
(e.g., “shake hands with the racket”).
- Stance and Footwork: Introduce the ready position and basic movements like
the split step, chasse step, and lunge.
- Swing Mechanics: Break down strokes into simple steps (e.g., backswing,
contact, follow-through) and use demonstrations to reinforce learning.
B. Use Fun Drills and Games
- Shadow Badminton: Have players mimic strokes and footwork without a
shuttle to build muscle memory.
- Target Practice: Set up targets on the court for players to aim at, improving
accuracy and control.
-Relay Races: Incorporate footwork drills into relay races to make learning
movement patterns fun.
- Mini-Games: Play simplified versions of badminton (e.g., using smaller courts
or slower shuttles) to keep the game accessible.
C. Progressive Learning
-Start Simple: Begin with basic skills like the forehand grip and underarm
strokes before progressing to more complex techniques like smashes and net shots.
- Scaffold Skills: Build on previously learned skills. For example, once players
master the forehand clear, introduce the drop shot.
- Adjust Difficulty: Tailor drills and games to match the skill level of the group,
ensuring everyone is challenged but not overwhelmed.
D. Demonstration and Repetition
- Show, Don’t Just Tell: Demonstrate techniques slowly and clearly,
emphasizing key points.
- Repetition: Use repetitive drills to reinforce skills and build confidence. For
example, practice serving or clearing multiple times in a row.
3. Creating a Positive Learning Environment
A. Encourage and Motivate
- Positive Reinforcement: Praise effort and improvement, not just results.
Celebrate small victories to build confidence.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 11
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- Goal Setting: Set achievable goals for each session (e.g., “Today, we’ll learn
how to serve correctly”) and celebrate when they’re met.
B. Make It Fun
- Incorporate Games: Use games and challenges to teach skills in a playful way.
- Use Props: Introduce colorful cones, targets, or balloons to make drills more
engaging.
- Team Activities: Encourage teamwork through doubles matches or group
challenges.
C. Foster a Growth Mindset
- Emphasize Learning: Teach children that mistakes are part of the learning
process and encourage them to keep trying.
- Celebrate Effort: Recognize hard work and perseverance, even if the outcome
isn’t perfect.
4. Physical Conditioning for Young Players
- Warm-Up and Cool-Down: Start each session with a fun warm-up (e.g.,
jogging, dynamic stretches) and end with a cool-down (e.g., static stretching).
- Agility and Speed: Use ladder drills, cone drills, and shuttle runs to improve
footwork and quickness.
- Strength and Coordination: Incorporate bodyweight exercises (e.g., squats,
lunges) and balance activities to build foundational fitness.
5. Communication and Feedback
-Use Simple Language: Avoid technical jargon and explain concepts in a way
that children can understand.
- Provide Constructive Feedback: Offer specific, actionable advice (e.g., “Try
bending your knees more when you lunge”) and avoid negative criticism.
- Encourage Questions: Create an open environment where children feel
comfortable asking questions and seeking help.
6. Parental Involvement
- Keep Parents Informed: Share progress updates and involve parents in their
child’s development.
- Encourage Support: Remind parents to focus on effort and enjoyment rather
than winning or losing.
7. Sample Session Plan for Young Learners
Here’s an example of a 60-minute session for young badminton players:
1. Warm-Up (10 minutes): Light jogging, dynamic stretches, and a fun game like
tag.
2. Skill Focus (20 minutes): Teach and practice a specific skill (e.g., forehand grip
and underarm clear). Use demonstrations and repetitive drills.
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3. Game-Based Activity (20 minutes): Play a game that reinforces the skill (e.g.,
target practice with underarm clears).
4. Cool-Down (10 minutes): Static stretching and a recap of what was learned.
8. Common Challenges and Solutions
- Lack of Focus: Keep sessions short and varied. Use games and challenges to
maintain interest.
- Frustration with Difficult Skills: Break skills into smaller steps and provide
plenty of encouragement.
- Varying Skill Levels: Group players by ability or use differentiated drills to
cater to everyone’s needs.
CONCLUSION
Teaching badminton to young learners is about more than just imparting technical
skills—it’s about fostering a love for the sport and helping children develop
confidence, coordination, and teamwork. By using fun, engaging, and progressive
teaching techniques, coaches and teachers can create a positive learning environment
where young players thrive. With patience, encouragement, and a focus on enjoyment,
young learners can build a strong foundation for a lifetime of badminton success.

REFERENCES:
1. Badminton : steps to success / Tony Grice. -- 2nd ed. GVV1007.G72 2008 796.345--
dc22
2. "Badminton — The Olympic Journey". Badminton World Federation Olympics.
Retrieved 10 February 2018.
3. "About Game", Ball Badminton Federation of India, 2008, archived from the
original on 7 July 2011, retrieved 7 July 2011
4. Kwun (28 February 2005). "Badminton Central Guide to choosing Badminton
Equipment”. BadmintonCentral.com. Archived from the original on 11 March 2007.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 13



https://t.me/Erus_uz
http://olympics.bwfbadminton.com/history/
https://web.archive.org/web/20110707210120/http:/ballbadmintonfederationofindia.com/about_game.html
http://ballbadmintonfederationofindia.com/about_game.html
http://ballbadmintonfederationofindia.com/about_game.html
https://web.archive.org/web/20070311234023/http:/www.badmintoncentral.com/badminton-central/content/view/91/26/
https://web.archive.org/web/20070311234023/http:/www.badmintoncentral.com/badminton-central/content/view/91/26/
http://www.badmintoncentral.com/badminton-central/content/view/91/26/

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.14871549

SUN’IY INTELLEKTNING TELEKOMMUNIKATSIYA
TARMOQLARIDAGI AHAMIYATI

Matyakubov Davlatbek Davronbekovich
TATU Urganch filiali o‘qituvchisi
Email: ddavlatbek108@gmail.com

ANNOTATSIYA
Sun’iy intellektning (SI) telekommunikatsiya tarmoqlariga integratsiyalashuvi

tarmoq operatsiyalari, boshgaruvi va xizmatlarini bajarish usullarini o‘zgartirmoqda.
Aynigsa, 5G texnologiyasi bilan birga yugori tezlik, ishonchlilik va kam kechikish
talablariga javob berish ehtiyoji ortib borayotgan bir paytda, telekommunikatsiya
xizmat ko‘rsatuvchilar SI dan tobora ko‘prog foydalanmoqdalar. Sl asosidagi
yechimlar tarmogni avtomatlashtirish, xavfsizlikni kuchaytirish, bashoratli texnik
xizmat ko‘rsatish va samarali resurslarni tagsimlash imkonini beradi. Ushbu
dissertatsiya telekommunikatsiya tarmoglarining asosiy jihatlari, sun’iy intellektning
roli, uning go‘llanilishi, muammolar va kelajakdagi yo‘nalishlarini o‘rganadi.

Kalit so‘zlar: Sl, 5G, kirish tarmog‘i, baza stansiyalari, nazoratli o‘rganish,
mashinali o‘qgitish tamoyillari, supervised learning, unsupervised learning, neyron
tarmogqlar.

KIRISH

Telekommunikatsiya tarmoglarining asosiy tushunchalari.

Telekommunikatsiya tarmoglari ragamli aloganing asosini tashkil etib, ovoz,
ma’lumot va multimedia uzatish kabi keng turdagi xizmatlarni o‘z ichiga oladi. Ushbu
tizim bir necha gatlamlardan iborat bo‘lib, ularga kirish tarmog‘i, transport tarmog‘i
va asosiy tarmoq kiradi. Ushbu gatlamlar qurilmalar va tizimlar o‘rtasida global
miqgyosda uzluksiz ulanishni ta’minlaydi.

« Kirish tarmog‘i: Bu oxirgi foydalanuvchiga yetib boruvchi ulanish bo‘lib,
mobil tarmoglar, Wi-Fi va optik tolalar orgali amalga oshiriladi.

« Transport tarmog¢i: Kirish tugunlaridan asosiy tarmoglarga ma’lumotlarni
uzatishni ta’minlaydi va optik tolalar, mikroto‘lginli aloga va sun’iy yo‘ldosh orgali
amalga oshiriladi.
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« Asosiy tarmoq: Har xil tarmoglar orasida trafikni boshqgarish va yo‘naltirish
bilan shug‘ullanadi, shuningdek, kommutatsiya va signalizatsiya kabi xizmatlarni
tagdim etadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

Asosiy komponentlar:

« Baza stansiyalari: Mobil tarmoglarda ma’lumotlarni uzatish punktlari sifatida
ishlaydi.

« Kommutatorlar va marshrutizatorlar: Tarmoqdagi turli gismlar o‘rtasida
trafikni yo‘naltiradi.

. Serverlar va ma’lumotlar markazlari: Saqglash, gayta ishlash va xizmat
dasturlarini boshgaradi.

« Protokollar: Har xil qurilmalar va tarmoglar o‘rtasida aloga o‘rnatilishini
ta’minlaydi, masalan, TCP/IP, LTE va 5G NR [1-2].

Quyida 2G, 3G, 4G va 5G tarmoq texnologiyalarining rivojlanishini asosiy
ko‘rsatkichlar bo‘yicha ko‘rsatadigan jadval keltirilgan:

Tarmoq Tezlik Kechikish O‘tkazuvchanlik

Texnologiyasi (Latency) (Bandwidth)

2G (GSM) 150 kbps 1300-1000 ms lluda past

3G (UMTS) ?K/?Spskbps © 421100-500 ms O‘rtacha

4G (LTE) éobops Mbps - Tl34_100 ms Yuqori

5G 1 Gbps - 10 Gbps||< 1 ms Juda  yugori  (gigabit
darajasida)

« Tezlik: Tarmog texnologiyasi orgali erishiladigan maksimal yuklash tezligini
ko‘rsatadi.

« Kechikish: Ma’lumot paketining manzilga yetib borish vaqti (quyi kechikish —
yaxshi natija).

« O‘tkazuvchanlik: Bir vaqgtning o‘zida tarmoq orqgali o‘tkazilishi mumkin
bo‘lgan ma’lumotlar hajmi [3].

Bu jadval har bir tarmoq texnologiyasining asosiy texnik rivojlanishini ko‘rsatadi
va 5G texnologiyasi bu borada katta yutuglarni taqdim etayotganini ko‘rish mumkin.

Sun’iy intellektning asoslari. Mashinali o‘qgitish tamoyillari:Mashinani
o‘rganish (ML) sun’iy intellektning bir gismi bo‘lib, algoritmlar ma’lumotlardan
nagshlarni o‘rganish va garor gabul gilishga yordam beradi. Telekommunikatsiya
sohasida ML tarmoq trafikini optimallashtirish, nosozliklarni bashorat gilish va
foydalanuvchi tajribasini yaxshilashda qo‘llaniladi.
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« Nazoratli o‘rganish: Belgilangan ma’lumotlar asosida o‘rganadi, asosan, trafik
nagshlarini va tarmoq foydalanishini bashorat gilish uchun go‘llaniladi.

« Nazoratsiz o‘rganish: Belgilanmagan ma’lumotlarda yashirin nagshlarni
aniglaydi, tarmoq xavfsizligi va nosozliklarni aniglashda go‘llaniladi.

« Mustahkamlangan o‘rganish: Sun’iy intellekt agentlari mukofot va fikr-
mulohaza asosida garorlar gabul giladi, bu esa dinamik tarmoq boshgaruvida foydali
hisoblanadi [4-5].

Applications of Machine Learning in Telecom

Supervised Learning

Reinforéement Learning
Machine ]

Anomaly” Detection
0.3

Unsupervised Learning
0.5

Bu ogim sxemasi telekommunikatsiya sohasida uchta asosiy mashinani o‘rganish
yondashuvlari va ularning go‘llanilish sohalarini tasvirlaydi:

« Nazorat ostidagi o‘rganish (Supervised Learning): Mijozlarni yo‘qotishni
bashorat qilish uchun go‘llaniladi.

« Nazoratsiz o‘rganish (Unsupervised Learning): Anomaliyalarni aniqglash
uchun ishlatiladi.

« Kuchaytirish orgali o‘rganish (Reinforcement Learning): Tarmogni
optimallashtirish uchun go‘llaniladi.

Bu diagramma har bir o‘rganish turi telekommunikatsiya sohasidagi turli
sohalarga ganday hissa go‘shishini ko‘rsatadi, operatsiyalarni avtomatlashtirish va
xizmat sifatini yaxshilashda muhim ahamiyatga ega.

Neyron tarmoglar: Neyron tarmoglar, aynigsa chuqur o‘rganish arxitekturalari,
telekommunikatsiya tarmogqlarida sezilarli darajada qo‘llanilmoqgda. Ular inson miya
hujayralari tuzilishini taglid gilib, katta hajmdagi ma’lumotlarni gayta ishlaydi va
tarmoq trafikini bashorat qilish, resurslarni optimallashtirish kabi sohalarda keng
go‘llaniladi.
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« Konvolyutsion neyron tarmoglar (CNN): Tarmoq trafikidagi nagshlarni tanib
olish uchun foydali.

« Rekursiv neyron tarmoglar (RNN): Ketma-ket ma’lumotlarni gayta ishlash
bilan shug‘ullanadi, bu esa vaqt ketma-ketligi tahlilida foydali.

NATIJALAR:

Sur’iy intellektning telekommunikatsiya tarmoqlaridagi qgo‘llanilishi
Tarmogni optimallashtirish

SI  telekommunikatsiya tarmoglarining turli jihatlarini, shu jumladan,
o‘tkazuvchanlikni  tagsimlash, yuk Dbalanslash va quvvat boshqgaruvini
optimallashtiradi. Real vaqtda tarmoq trafiki tahlilini amalga oshirib, Al o‘zgaruvchan
talablarga mos ravishda tarmoq sozlamalarini dinamik ravishda o‘zgartiradi.

« Dinamik resurslarni tagsimlash: Sl algoritmlari real vaqgtda trafik tahlili
asosida o‘tkazuvchanlik va hisoblash resurslarini tagsimlaydi.

« Yukni balanslash: Al tarmoq trafikini serverlar va tugunlar orasida bir tekis
tagsimlab, tirbandlikning oldini oladi.

« Quyida an’anaviy tarmogni optimallashtirish usullari va Sl asosidagi
optimallashtirish yondashuvlarini samaradorlik, xarajat va moslashuvchanlik kabi
ko‘rsatkichlarga nisbatan solishtiruvchi jadval keltirilgan:

Ko‘rsatkich An’anaviy Optimallashtirish SI Asosidagi Optimallashtirish

Odatda qo‘lda sozlanadi,||Avtomatlashtirilgan, real vaqtda tahlil

Samaradorlik . . .
samaradorlik past yoki o‘rtacha  |[bilan yuqori samaradorlik

Yugori  operatsion  xarajatlar||Xarajatlar kamayadi

Xarajat . . .
J (qo‘lda sozlash va monitoring) (avtomatlashtirilgan jarayonlar tufayli)

Yugori  darajada  moslashuvchan

hekl ¢ han t . .
Cheklangan (o°zgaruvchan tarmoq (tarmoq  sharoitlariga tezkor javob

Moslashuvchanlik . A .
v ! sharoitlariga sekin moslashadi)

beradi)
Resurslarni Statik va oldindan belgilangan|Dinamik, real vaqt ma’lumotlariga
tagsimlash goidalar asosida asoslangan
Nosozliklarni Reaktiv, nosozlik sodir bo‘lgandan||Proaktiv,  nosozliklarni  oldindan
bartaraf etish keyin amalga oshiriladi bashorat gilish va oldini olish

Cheklangan (qo‘lda kengaytirish||Tez kengaytirilishi mumkin (SI asosida

Kengayish qobiliyati talab giladi) moslashuvchan)

« Ushbu jadval Al asosidagi yondashuvlar telekommunikatsiya tarmoglarini
optimallashtirishda ganday afzalliklar berishini ko‘rsatadi. Samaradorlik, xarajatlarni
kamaytirish va moslashuvchanlik SI yondashuvlarini yanada samarali giladi.

Bashoratli texnik xizmat ko‘rsatish: S| asosidagi bashoratli texnik xizmat
ko‘rsatish tarmoq uskunalaridan ma’lumotlarni tahlil qilish orgali nosozliklarni
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oldindan bashorat qilib, ularni bartaraf etishga yordam beradi. Bu usul xizmat
ko‘rsatish uzilishlarini kamaytiradi, xizmat ishonchliligini oshiradi va operatsion
xarajatlarni kamaytiradi [6].

« Nosozliklarni aniqglash: SI modellari tarmoq komponentlaridan tarixiy
ma’lumotlarni tahlil gilish orgali apparat nosozliklarini bashorat gilishi mumkin.

« Texnik xizmat rejalashtirish: Sl texnik xizmat ko‘rsatish uchun eng magbul
vaqtni taklif giladi va tarmoq uzilishlarining oldini olishga yordam beradi.

Grafik taklifi: Bashoratli texnik xizmat ko‘rsatish an’anaviy reaktiv texnik
xizmat ko‘rsatish bilan solishtirilgan holda tarmoq uzilishlarining kamayishini
ko‘rsatadigan vaqt-gatorli grafik.

Xavfsizlikni kuchaytirish: SI telekommunikatsiya tarmog‘i xavfsizligini
sezilarli darajada kuchaytirib, targatilgan xizmat ko‘rsatishni rad etish (DDoS)
hujumlari, firibgarlik va tarmoq buzilishlari kabi kiber tahdidlarni aniglaydi va bartaraf
etadi.

« Anomaliyalarni aniglash: Sl algoritmlari tarmoq trafigidagi gayritabiiy
holatlarni aniglab, potentsial xavfsizlik tahdidlarini aniglaydi.

« Firibgarlikni aniglash: SI foydalanuvchi xatti-harakatlarini tahlil gilib, SIM
kartalarni klonlash yoki qo‘ng‘iroq firibgarligi kabi shubhali faoliyatlarni aniglaydi.

Muammolar va kelajak yo‘nalishlari: Telekommunikatsiya tarmoglarida Sldan
tobora kengrog foydalanish bir gator etik muammolarni keltirib chigaradi, masalan,
maxfiylik, shaffoflik va algoritmik tarafkashlik. Tarmoglar foydalanuvchilarning katta
hajmdagi ma’lumotlarini yig‘adi va qayta ishlaydi. Shu bois, SI tizimlari
foydalanuvchi maxfiyligini himoya giluvchi va ma’lumotlar suiste’molini oldini
oluvchi tarzda loyihalashtirilishi kerak.

« Ma’lumotlar maxfiyligi: Telekommunikatsiya xizmat ko‘rsatuvchilarining
foydalanuvchi ma’lumotlarini boshgarish va himoya qilish usullari.

« Algoritmik tarafkashlik: SI modellarini xilma-xil ma’lumotlar asosida
o‘rgatib, garor gabul gilishda tarafkashlikning oldini olish [7].

5G tarmoqlari bilan integratsiya: Sl roli 5G tarmoglari joriy etilishi bilan
yanada muhimlashadi, bu tarmoglar yuqori tezlik, past kechikish va ulanish
qurilmalarining ko‘pligi bilan ajralib turadi. SI 5G tarmoq dilimlashini,
avtomatlashtirilgan orkestratsiyani va real vaqtdagi xizmat sozlamalarini samarali
boshgarishni ta’minlaydi.

« Tarmoq tagsimlash: Sl har xil foydalanish holatlari uchun, masalan, 10T,
avtonom transport vositalari va kengaytirilgan mobil keng polosali xizmatlar uchun
tarmoq resurslarini dinamik tagsimlaydi.
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« Real vaqtda tahlillar: SI 5G tarmoglari tomonidan yaratilgan katta hajmdagi
ma’lumotlarni gayta ishlaydi va tushunchalar beradi hamda real vaqgtda garor gabul
gilish imkonini yaratadi [8].

XULOSA

SI telekommunikatsiya tarmoglarining evolyutsiyasida tobora muhim rol
o‘ynamogda. Tarmoqgni optimallashtirishdan tortib bashoratli texnik xizmat ko‘rsatish
va xavfsizlikni kuchaytirishgacha bo‘lgan sohalarda SI zamonaviy tarmoq boshgaruvi
muammolarini hal gilish uchun kuchli vositalarni taqdim etadi. Shu bilan birga, Alning
to‘liq potensialidan foydalanish uchun, aynigsa, ma’lumotlar maxfiyligi va adolat bilan
bog‘lig etik masalalarni hal gilish zarur. Telekommunikatsiya sanoati 5G va undan
keyingi bosqgichga o‘tish jarayonida Sl global aloga infratuzilmasining kelajagini
shakllantirishda asosiy rol o‘ynashda davom etadi.
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I''IIOKOKOPTUKOM/AbBI U TIUABET

Hay4Hblil pykoBoauTeib: K.M.H. 1oueHT Hermarosa I'yib3oaa LllyxparoBHaa
3aBenytomas kadeapoit duaokpunonorun CaMapkaHICKOro TOCy1IapCTBEHHOTO
MEJIMIIMHCKOTO YHUBEPCUTETA
lOpruxos lax3ox
2Adaycaaomos Llykypy/io
$XacaHoB A3aMX0OH
*A0myKa000pOB Y MHIKOH
Pesunent MarucTpaTypsl 10 CeMUaIbHOCTH DHA0KpHHONorus CaMapKaHICKui
roCyJapCTBEHHBIN MEIUIIMHCKUN YHUBEPCUTET
24K mMHMYeCKHEe OpAUHATOPKI 110 CHENUAIBHOCTH DHA0KpuHOIorus CamMapKaHICKHii
rOCyJapCTBEHHBIN METUIIMHCKAN YHUBEPCUTET

AHHOTALIUSA
I'mokokoptukouasl  (I'K), ropMoHBI cTpecca, BbIpabaTbiBaeMble KOpOU

HAJIIIOYCYHHUKOB, YYaCTBYIOT BO MHOTHMX Tpolieccax (pu3nonoruu u metadbonm3Mma,
BKJIFOYAsi TOMEOCTa3 IIF0KO03bI U Bocmasienne. M30p1Tok ['K-curnanu3anyu npuBoauT K
cuaapomy KymmHra wu, BO3MOXHO, MeTaboaudeckoMy cuHapoMmy. Jlmalber,
LIEHTpaJbHasl JKUPOBasi TKaHb U TUIMEPIUMUACMUS SIBISIIOTCS KOMIIOHEHTAMU O0OMX
CUHJPOMOB. 371eCh MbI 00CY>K1aeM MexaHu3MblI iericTBus 'K, kiTnHuYeckre CUHIPOMBI
n30bpiTka 'K, mMomgynsuuio romeocraza rimoko3sl ['K u Oynymme mMeroabl JieUeHHs
nradeTa, ocHoBaHHbBIC HA curHaiie I'K.

KuroueBble c¢10Ba: TIIOKOKOPTUKOU[IBI, HMHCYJIUHOPE3UCTEHTHOCTh, CTPUH,
MUHEPATIOKOPTUKOUIBI, OCTEOTIOPO3, CaXapHbIi qra0eT.

BBenenne. Caxapubiii guaber 2 tuma (CII) mopaxkaer 8,7 % HaceneHus
V36ekucrana (BO3 2016-r) u cBA3aH € MHOXECTBOM MHUKPOCOCYJIUCTBIX H
MaKpOCOCYAUCTHIX OCTIOXKHEHUN. OKUpEHHE SABISETCS 3HAUNTEILHBIM (PaKTOPOM pPHCKa
pa3BUTHsI WHCYJTUHOPE3UCTEHTHOCTH, KOTOpas 3aHUMAaeT IEHTPAIbHOE MECTO B
natogusuoniorun  caxapHoro guabdera (CH) 2 Tuma. Ilpm noBbiIEeHUH
MHCYJMHOPE3UCTEHTHOCTH [-KJIETKU MOJKEITyI0YHOM JKeNe3bl IepBOHAYAIBHO
KOMIICHCHUPYIOT 3TOT IMPOLECC, YBEIUUMBAsl CEKPELUI0 MHCYJIMHA IS MOJIEpKaHHs
HOopMorMKeMud. OJHAaKO €O BpeMeHEM [-KIETKHM HUCTOIIAIOTCS, YTO MPUBOAMUT K
AeQUIUTY UHCYJUHA U, KaK CICJCTBHE, K PA3BUTHIO CaxapHOTo nuadbera. MexaHu3MBl,
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JeXalMe B OCHOBE MHCYJIMHOPE3UCTEHTHOCTH, OCTAOTCSl AKTUBHOM 00JaCThIO
uccrenaoBanuii. OJHUM U3 KIIFOYEBBIX (PAKTOPOB SABISETCS TUCPYHKIUS AAUIIOIUTOB,
BO3HHUKAIOIIAsl B OTBET HA XPOHUYECKYIO MEPErPy3Ky MUTATEIbHBIMU BEIIECTBAMU. Y
JOJIe ¢ HOpMaJTbHOM Maccoit Tena cBoooHbIe kupHbIe KUCIOTh (CXKK) addextrBHO
cekBecTpupytorcss B Buje tpuriuuepunoB (TI) B mepuojsl u30bITKa KaJlOpud |
BBICBOOOXK/IAIOTCS TTPU HEOOXOIMMOCTH B MTPOIIECCE JIUIONN3A. Y JIIOJIEH C OKUPEHUEM
aJIUMOIUTHl CTAHOBATCA JUC(PYHKIIMOHAIBHBIMU, B 3HAYMTENLHOM CTENEHW H3-3a
BOCHINTEIHHON Cpefbl, (POPMHUPYIOMICHCS B JKAPOBOW TKAHW TPH JIUTCIHLHOM
U30BITKE KATOPU. DTO COCTOSTHHE BIEPBbIC OBLIIO OOHAPYKEHO HAa MBIIIIMHBIX MOJIEIISX
OKAPEHMSI, BBI3BAHHOIO IUETOM, W IO3[HEE IMOATBEPKICHO B MCCIEAOBAHMIX Ha
moasx. B pesynbraTe Hapymaercs XpaHeHHE CBOOOJIHBIX JKUPHBIX KHCJIOT,
HAKaIUIMBAIOTCS SKTONMWYECKUE JIMIUBI, & YPOBEHb CBOOOJHBIX >KMPHBIX KUCIOT U
BOCHAJINTEIBHBIX LIUTOKUHOB B CBIBOPOTKE KPOBH IOBBIMIAETCSH6. JTO NMPUBOIUT K
CUCTEMHOW MHCYJIMHOPE3UCTEHTHOCTU. DTU IPOLIECCHI BIIEPBBIE ObLITM OOHAPYKEHBI HA
MBIIIUHBIX MOJENSX OXXHUPEHUsS, BBI3BAHHOI'O JIMETOM, W TO3/HEE MOATBEPKICHBI B
uccienoanusax Ha Jogsax4,5. Iimokokopruxkouasl (I'K), Takke HM3BECTHBIE Kak
TOPMOHBI CTpPECCa, WIPAlOT KIIOYEBYIO POJIb B PETYJSILIMM TOMEOCTa3a TIJIHOKO3bI,
Pa3BUTUHU AJIUIIOIMTOB U BOCHAIUTEIBHBIX MPOLIECCOB. M30BITOK TIIIOKOKOPTUKOHU/IOB,
KaK B KIIMHUYECKUX YCJIOBHAX, TAK U B SKCIIEPUMEHTAIBHBIX MOJIEIISAX, ACCOLUUPYETCS
c HapyueHueM MetabonusMma7,8. KiMHuUYeckre CHHIPOMBI, XapaKTepU3yIOLIHecs
MOBBIIIEHHBIM YPOBHEM TIJIFOKOKOPTHUKOMJIOB, YacTO COIPOBOXKIAIOTCS PA3BUTHEM
caxapHoro auabera M yBEJIWYEHUEM  BHCLEPAIbHOM  KUPOBOM  TKaHM.
OKCHEpUMEHTAIbHBIE  MBIIIMHBIE  MOJENIM  C  JIOKAJIU30BaHHBIM  M30BITKOM
[JIFOKOKOPTUKOUIOB B AIUIOLMTAX JEMOHCTPUPYIOT CXOXKHME METa0OJUYeCcKHUe
HapyLIEHUs, BKJIIOYAs HAKOIUJIEHUE BHUCUEPATBHOM >KUPOBOM TKAaHU U PA3BUTHE
MHCYJMHOPE3UCTEHTHOCTU. B n1aHHOM 0030pe paccMaTpuBarOTCsl MEXaHU3MBI,
peryIupyomnye BbIpaboTKy U METa00IM3M IIFOKOKOPTUKOUIOB, a TAKXKE KIIMHUYECKUE
U (yHIAMEHTalbHbIE HCCIENOBAHUS, MOATBEPXKIAIONIME HX POJb B IATOrCHE3E
caxapHoro nuabera. Kpome Toro, oOcyxkmaeTcsi MOTEHIMAT TIHOKOKOPTUKOUJIOB B
KaueCTBE TePANeBTUUECKOW MUIIIEHH ISl JICUEHUS CaXapHOro auadera.

PEI'YJISIIUS U JEMCTBUE I''TIOKOKOPTUKOUJIOB.

['moxokoptukounasl (I'K) — 310 cTepouniHbie rOpMOHBI, BEIpa0aThIBAEMbIE KOPOI
HAJMOYEUYHUKOB. MX IUPKYJIUPYIOIUHA YpPOBEHb KOHTPOJHMPYETCS TMIIOTAIaMO-
runoduzapHo-uaanouedHrkoBoit ockto (I'TH), koTopas mpeacrapiseT cobo CI0KHYIO
HENPOIHIOKPUHHYIO CUCTEMY OOpPaTHOM CBSI3H.

MexaHHM3M peryJ/siiii BKJIKYaeT CaeAyIlue dTamnbl:

['unoTtanamyc BeIpabaThIBAET KOPTUKOTPONUH-PHIIU3UHT TOpMOH (KPI'), koTOpbIit
CTUMYJUPYET TUnoQus.
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['unodu3 oTBevaeT cekperyeit anpeHokopTukoTpornHoro ropmona (AKTT).

AKTI' aktuBUpyeT KOpY HAAINOYEYHUKOB, CTUMYJIUPYsS CUHTE3 WU BBIIEICHUE
KOPTHU30J1a — OCHOBHOI'O aKTUBHOTO TJIFOKOKOPTUKOU/IA Y YEJIOBEKA.

Ocp I'TH akTuBHpy€ETCS B OTBET HA CTPECC, UPKAJHBIE PUTMBI U APYTHE OCTPHIE
ctuMyJibl. L{upKymupyromumidi KOpTU30J1 OKa3bIBAa€T OTPULIATEIbHYIO OOpaTHYIO CBS3b,
nogarisist BeIpaboTKy KPI' m AKTI, 4ro cHmWXaeT JadpbHEHIIYIO MPOAYKIHIO
Koptuzosa. Toapko 0K0JI0 5% KOpPTHU30J1a HUPKYJIUPYET B CBOOOIHOM, OMOIOTHYECKH
akTuBHOU Qopme. OcTanbHasi yacTh CBsi3aHa ¢ OelKaMHU-TIEPEHOCUYMKAMHU, TAKUMH Kak
KopTHu30J-cBs3biBatonuii TooyuH (KCI') 1 anpOymun9. DT 6enmku o0ecneunBaroT
TPAHCIIOPT KOPTH30Ja B TKAHAX W PEryJUPYIOT €ro JIOCTYNHOCTh. JlenicTBue
rmokokoptukonioB  (I'K)  omocpemyercs  aBymMst — TUIIaMH  PELIETITOPOB:
rimokokopTukouaHbMu (I'P) u munepanokoptuxkouaasivu (MP). HecMoTps Ha TO, 4TO
I'K m MHHEpaJIOKOPTUKOWIBI, TAaKHE KaK ajbJOCTEPOH, CBs3bIBaOTCI ¢ MP c
OJIMHAKOBBIM  CpPOJICTBOM, KOHIEHTpanus wupKyaupyroumx ['K  3HauuTensHO
IIPEBBIIIAECT KOHUEHTPALMIO AJIBJOCTEPOHA. OJTO BBI3BIBAET BONPOC: KAaK TKAaHH,
YyBCTBUTEJbHBIE K  MHUHEPAJIOKOPTUKOUIAM,  COXPAHSIOT  W30MpaTEIbHYIO
YyBCTBUTEIBHOCTh K anblocTepoHy? KiroueByro poib B 3TOW creuupuyueckoin
peryisiuu urpaet ¢gepmMeHTHas cucreMa 1 1B-ruapoKCUCTepOUIHBIX JeruiporeHas
(11B-I'CAD):

11B-I'CAI2 npenmymieCTBEHHO SKCIPECCUPYETCSl B TKAHSIX, YyBCTBUTEIBHBIX K
MUHEPATOKOPTUKOMUIAM, TAKMX KaK MOYKH. DTOT (PEPMEHT MHAKTUBUPYET KOPTHU3OJI,
nmpeBpamas €ro B KOPTH30H, KOTOpPbIM HE MOXKET akTtuBupoBarb MP. 3rto
MPEAOTBPAIAET YPE3MEPHYIO akTUBALM MP TIIIOKOKOpTHKOMIaMH M T03BOJIAET
aNbI0CTEPOHY IP(EKTUBHO BBHIMOIHITH CBOIO (DYHKIIMIO.

11B-I'CAI'1, HampoTuB, 3KCOpeccupyercss B METa0OJUYECKH aKTHBHBIX TKaHSIX,
TaKUX KaK IeYeHb U )KUPOBasi TKaHb. ITOT PEPMEHT KaTATU3UPYET OOPaTHYIO pEaKIuIo,
aKTUBUPYS KOPTU30H U MPpeoOpasyst ero B KOPTU30J1. Takas akTUBALMS UTPACT BaXKHYIO
POJIb B TATO(OU3MOJIOTUU META00INIECKOTO CUHIPOMA.

bonbimmHcTBO MeTabonmuueckux 3(PEGEKTOB TIIFOKOKOPTUKOMIOB, BKIIIOUAs HX
BIIMSHHE  HAa  TOMEOCTa3  TIJIOKO3bl,  PEAIM3YIOTCA  4YE€pEe3  aKTHUBALUIO
[IIIOKOKOPTUKOUAHBIX perienTopos (I'P)9,10.

['mokokoptukonanbiii perentop (I'P) mpuHamnexur K ceMeucTBY sIEpHBIX
TOPMOHAJIBHBIX PELENTOPOB, YYaCTBYIOIUX B PErYJISLUN TPAaHCKpUILMK. CBSI3bIBAaHUE
rimokokopTukouaoB (I'K) ¢ I'P 3anmyckaeT HECKOIBKO KITFOUEBBIX MPOLECCOB:

Juccounarmst nuuro3oiapHOoro komruiekcea: [Ipu cBsseiBanuu ['K ¢ I'P penentop
OCBOOO0K1aETCSI OT CBOETO LIUTO30JbHOIO KOMILIEKCa, BKIFOUAIOIIETO OEJIOK TEIIOBOTO
moka (I'CA1'90).
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Tpancnokauus B aapo: OcBoboxaeHHbli ['P nepememaercst B A1po KIETKH, TAe
oH B3anmozencteyeT ¢ JJHK miis perynsuum TpaHCKpUIIIMU T€HOB-MHUILICHEN.

B sanpe I'P perynupyeT TpaHCKPHUILMIO IBYMsI OCHOBHBIMH CIIOCOOaMU:

AxtuBanmst TpaHckpunuuu: I[P CcBA3BIBaeTCS € 2JEMEHTaMU pearupoBaHUS
IIIOKOKOpTUKONI0B (OPI'P) B MpOMOTOpPHBIX ydacTKax I'€HOB U B3aMMOJCHUCTBYET C
TPaHCKPUIIIIMOHHBIMUA KOAKTUBATOPAMH, YTO YCUIIMBAET HKCIIPECCUIO T€HOB-MUILICHEH.

Penpeccust Tpanckpunimu: PenpeccuBHbIi 3QQexT peanusyercs uepe3 JBa
MEXaHHU3Ma:

I'P cBazpiBaetcs ¢ DPI'P, nocne dero B3auMoJEHCTBYET C TPaHCKPUIIIUOHHBIMU
KOpEenpeccopaMu, MOAABIISASL SKCIIPECCUIO ONPEACIEHHBIX T€HOB.

[Ipsimoe B3aumonelicteue I'P ¢ npyrumu TpaHCKpUIIIMOHHBIMU (pakTopaMu 6e3
yuactusa JIHK (JJHK-ne3aBucumbiii MexaHusm), mporecc, U3BECTHBIN Kak "mpuBsizka.

OTn MexaHnu3Mbl NO03BOJLIIOT [P 0Ka3bIBaTh CIIOKHOE BIMSIHUE HA 3KCIPECCHIO
I€HOB, PEryJupys MHOKECTBO MPOLECCOB, BKJIIOYash METa0OJU3M, BOCHAJIECHUE U
MMMYHHBIN OoTBeT] 1.

Knuanueckuit 1 CyOKITMHUYECKHUN U30BITOK TIFOKOKOPTUKOUIOB

XpoHnyeckuii HM30BITOK TIHOKOKOPTHKOUAOB AaCCOIMUPYETCS C Pa3BUTHEM
cunapoma Kymmnra (CK), cepbe3HOro KIMHUYECKOIO COCTOSIHHS, KOTOpPOE
XapaKTEePU3yETCs IMUPOKUM CIIEKTPOM CUMIITOMOB U OCJIOKHEHUM.

Knunnueckue nposiBinenus cuaapoma Kymmnara

CK mposiBnsieTcs creayomuMi 0COOEHHOCTAMMU:

Metabonyeckue HAPYLUICHUSA: LIEHTPAIbHOE 0’)KMpPEHHE,
MHCYJIMHOPE3UCTEHTHOCTh W/WJIH CaXxapHbI quader.

MpleyHble U KOCTHbIE M3MEHEeHUsI: aTpO(usl MBI U OTEPsI KOCTHOM MacChl
(ocTeomnopos).

JlepMaTosioruyecKkue MPU3HAKHU: TUIEPIUTMEHTUPOBAHHbBIE OPIOLIHBIE CTPHUH,
VCTOHUYEHUE KOKH, 3aMEJICHHOE 3aKUBJICHUE PaH.

Cepae4yHo-cocyaucTbie 1 HEHPOIICUXO0JIOTHYECKHe HAPYIICHUSsI: PE3UCTECHTHAS
TUIEPTEH3Ms, a TAK)KE JENPECcCusi, TPEBOTa U KOTHUTUBHBIE PACCTPOICTBA.

Huarnoctuka cunapoma Kymmnra

Huarnoctuka CK npencraBiasier coOoi  CIOXKHBIM  mporecc, TpeOyrommit
COUYETaHMUs KIMHUYECKUX W Ja0OpaTOpHbIX METOAOB. OCHOBHBIE JTMArHOCTUYECKHUE
MTOJIXOJIbI BKJIFOYAOT:

N3mepenne ypoBHsI KOPTH30J1a B CJIOHe B NmoaHO4Yb: CK xapakrtepusyercs
OTCYTCTBUEM HOPMAJIBHOIO LHUPKAAHOIO PUTMA KOPTU30Ja, KOTOPBIA B HOPME
JOCTUTAaeT MUHUMAJIbHBIX 3HAYEHHUI HOYBIO.
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Ho4Hoit TecT ¢ AexcaMera3’oHoM: BBeneHue HK30M€HHOTO INIFOKOKOPTUKOWIA
(tlekcameTa30Ha) MO3BOJIAET OLIEHUTH MOaBIICHUE BHIPAOOTKH HIOTCHHOTO KOPTH30J1a.
OTcyTCTBUE NTO/IABJICHUS CBUACTEIIBCTBYET O TUIIEPKOPTUIIU3ME.

N3mepenune cBOOOHOI0 KOPTHU30J1a B MO4e 3a 24 yaca: [[oBbIIIICHHBIN YPOBEHD
CBOOOJTHOTO KOPTH30JI1a TOATBEPIKIaeT TunepkopTuiin3m12,13.

I'mokokoprukonasl (I'K) mupoko npuMEHSIIOTCA U1l JIEUEHUS Pa3IUYHBIX
ayTOMMMYHHBIX 3a00JieBaHMM Ornaromapss MX MOIIHBIM TPOTHBOBOCIAIUTEILHBIM
coiictBaMm. OiHaKoO JuuTeNnbHas Tepanus s3k3oreHHbIME [ 'K octaeTcst Hanbornee yacToit
npuurHOi pazsutusa cunapoma Kymmura (CK).

Tunbl cuaapoma Kymmara, cBsi3anHOro ¢ 3aA0reHHsiMu 'K

CK, BbI3BaHHBII rUneprnpoAykuen sunoreHHsix 'K, noapaznensiercs Ha:

AKTI -3aBucumsbiii CK

Hanbonee yactoil mpuunHON SBISETCS ajJieHOMa TUMO(uU3a, CeKpeTUpyromas
aJIpEHOKOPTUKOTpONHBIN TopMoH (AKTT).

Penko CK Moxer ObITh BbI3BaH HEHPOIHAOKPUHHBIMH  OIYXOJISIMHU,
cexkperupyronmmu AKTT, Hanpumep:

MeJIKOK/IeTOYHBII PaK JIerkoro (KJIacCUYeCKUil mpumep).

Jpyrue HeMpOIHIOKPUHHBIE OITYXOJIH.

AKTTI -ne3aBucumblii CK

Bcerpewaercs pexxe © BbI3BaH  NPSAMOW  THMIEPIPOAYKLIMEH  KOPTU30JIa
HaJIIIOYEYHUKaMHU.

OCHOBHBIE IPUYHHBL:

AJICHOMA HAANOYCYHHUKA.

I'mnepniiazusi KOpbI HAANOYEYHUKOB.

Otn pasnmnuusa B MexaHuzMmax paszButus CK moguepkuBaroT Ba)KHOCTh TOYHOU
JIMArHOCTHKHU JJIs BBISIBJICHUS TIEPBOIPUYMHBI 3a00JI€BaHUS, TIOCKOJIBKY TOJXObI K
JICYEHUIO 3aBUCAT OT KOHKPETHOTO UCTOYHUKA runepkoptuimamal 2,13.

Bausinue rmoxkokoptukonaoB (I'K) Ha r1ioko3HbIid  MeTadoIM3M H
AUATHOCTUKY auaoera
['TIOKOKOPTUKOW/IBI  3HAYUTEIBHO TMOBBIMIAIOT MOCTHPAHAUAIBHYIO  JKCKYPCHIO
[JIFOKO3bI, YTO MPEIIONAraeT, YTO TAKUE TUArHOCTUYECKHUE METOIbI, KAK AaHAJIN3 YPOBHS
remorsioonHa A1C u nepopajibHbI TECT HA TOJEPAHTHOCTb K IVIIOKO3€, MOTYT
OBITH O0JIEE TTOJIE3HBIMU JIJISl IMAaTHOCTUKH quabera, Bi3BaHHOTO Tepanwueit ['K14.

Tem He MeHee, ObLUTO OTMEYEHO, YTO CYIIECTBYET MOJIOKUTEIbLHASI KOppeasiuus
MEKJly YPOBHEM TIJIIOKO3bl B IUIA3ME HATOUIAK W YTPEHHUM YPOBHEM KOPTH30Ja B
1a3Me. JTO YKa3bIBAET HA TO, YTO OTKJIOHEHUS B TOKA3aTeJIAX IITFOKO3bl HATOIIAK Yallle
BCTPEYAIOTCSA y JIOJIEH ¢ 00Jiee BEIPAXKEHHOU TMIIEPKOPTULIONeMHEH 1 5.
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BnusiHue 10361 M1 NPOJOIKUTENBHOCTH Tepanuu 3k30reHHbiMu 'K Ha pa3zButue
nradera

[Ipu nourensHOM npuMeHeHuH 3k30reHHbIX 'K BepostTHOCTh pa3BuTust auadera
MPONOPUMOHAIBHA J103€ W IMPOJOJKUTEILHOCTH Tepanuu. MccnenoBaHuss METOAOM
CIIy4al-KOHTPOJIb MOKa3alu, 4TO IMocje Hadana tepanuu ['K BeposTHOCTH pa3BUTHS
HOBOT0 IMa0eTa yBeJIMYMBAaETCH 0oJiee 4eM B JIBA Pa3a 10 CPAaBHEHUIO C KOHTPOJILHOM
rpynmnoi. 1ot 3¢ EKT 3aBUCUT OT J103bI:

2 Mr gexkcaMeTta3oHa: K03 (OUIIMEHT BEpOSTHOCTH pa3BuTus nuabera 3,06.

4 mr nexkcamera3oHa: kodddumment BepostaocTH 5,90.

4,5 mr u 0oJiee nekcameTa3oHa: ko3 uimeHT BepostHocTr 10,35,

JInst  cpaBHEHHUsA, 3A0POBBIM YEIOBEK CHUHTE3UpyeT »SkBuBajieHT 0,55 wmr
JeKcaMeTa3oHa B cyTkul6,17.

[ToBbIlIeHHast YaCTOTa pa3BUTHS IMAa0ETa Yy MAIIMEHTOB, OJTYYaIOIIUX IK30T€HHbIE
I'K, Taxoke oka3bIBaeT BIUSHUE HA CMEPTHOCTB, KOTOpasi y TaKUX OOJBHBIX B JBa pa3a
BbIIIE. DTO TOJYEPKUBAET BAXKHOCTh KOHTPOJIS 32 YPOBHEM caxapa B KPOBH H
THIATEIbHOTO MOHHUTOPHHIA y MAlMEHTOB, MOIYYarOUIMX JIOJITOCPOYHYIO TEPAIHIo
I'K12.

JIeCTBUTENBHO, SK30T€HHBIE TIIFOKOKOPTUKOUBI, TAKUE KaK JIEKCAMETa30H,
MPEIHU30H WIA THAPOKOPTU30H, MMEIOT 3HAYUTENILHOE BIIMSHHME Ha MeTaboIm3m
VIJIEBOJIOB M TJIMKEMUYECKUNA KOHTPOJIb Y MAIlMEHTOB C AMA0ETOM, YTO CBSA3aHO C
YBEJIMYEHUEM UHCYJIMHOPE3UCTEHTHOCTU U MOBBIIIEHHEM YPOBHS TJIFOKO3bI B KpOBU. B
BallIEM TEKCTE MOAYEPKUBAETCS HECKOJILKO BaXKHBIX ACTIEKTOB:

YBeqnueHne mnOTPeOHOCTHM B MHCYJUHe: Y TMALKMEHTOB C JUa0eTOM,
MOJIYYAIOIIUX TIIFOKOKOPTUKOUIBI, MOTPEOHOCTh B MHCYJIMHE BO3pAcTaeT, MHOI/Aa Ha
70% u Gosiee, B 3aBUCUMOCTH OT JI03bl U MPOAOIIKUTEIBHOCTU Tepanuu. Hampumep,
UCCIIeIOBAaHUE C HCMojib3oBaHueM 60 wmr mpenHu3oHa (dKkBUBaJIeHTHO 240 Mr
THJIPOKOPTU30HA) MIOKA3AJI0 YBEIMUEHUE MOTPeOHOCTH B MHCYIMHE Ha 70%. DTO BasKHO
VUYUTBIBATH TPU KOPPEKTUPOBKE 103 MHCYJIMHA Y TaKUX TNAIlMEeHTOB, YTOObI
MPEeAOTBPATUTH TUIEPTIMKEMHIO U YIYUIIUTh KOHTPOJIb 3a00/1eBaHus.22

I'mnepriaukemMusi 1 peuuauBbl: B yclnoBUsSX rocnutaiv3aiiuu, rie MaldeHThI
MOJIy4alOT 3K30T'€HHBIE TJIFOKOKOPTUKOU/IbI, TUIIEPIIIMKEMHs BO3HUKAET y Oojiee yem
MTOJIOBUHBI MAIIUEHTOB, M Yy MHOTHX M3 HUX HAOJIOJAI0TCS PEIIUAUBBI TUIICPTIIMKEMUMU.
OTO TOMYEPKUBAET BAXKHOCTh PETYJSIPHOTO MOHUTOPUHIA YPOBHS TJIFOKO3bl M
BO3MOKHYIO HEOOXOAUMOCTh KOPPEKTHUPOBKH 7103 UHCYJIMHA, OCOOCHHO Y MAIeHTOB,
MOJIYYAOIINUX BBICOKHE J103bI CTEPOHIOB.

HupkaaHble W3MeHeHMsT B TJIMKEMHYeCKOM KOHTpoJe: lcnonb3oBaHue
HEeTPEPHIBHOTO MOHUTOPUHTA TJIFOKO3bI TTOMOTAET BBISIBUTH 3aKOHOMEPHOCTU YPOBHS
IJIFOKO3bI B TEUEHUE CYTOK. [ UnepriaukeMus yamie HabtoJaeTcsi BO BTOPOU MOJIOBUHE
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TTHST 1 BEYEPOM, UTO MOKET 0OOCHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHHSI TTOBBIIEHHBIX
7103 MpaHIUuaIbHOTO MHCYIMHA WM jgoOasiieHust mHcynnHa HITX, nuk akTuBHOCTH
KOTOpPOr0o MPUXOAUTCA Ha 6-8 yacoB. DTO MO3BOJIIET 00JI€€ TOYHO KOHTPOIUPOBATH
YPOBEHb ITFOKO3BI B IIEPHO/IbI, KOTIa OH HarboJiee noasepxkeH konedanusm18,20,21.

NuauBunyanuzanus tepanum: M3-3a Gosbioro pasHooOpasus peakiuii Ha
[NIFOKOKOPTUKOUABl M PA3IUYMid B 033X, BAXKHO HWHAUBUAYAIM3UPOBATH CXEMY
MHCYJIMHOTEpAUM C y4yeToM 3TUX (aKTOpoB. Y MalMEeHTOB ¢ auabetoMm 1 Tuma,
MIPUHUMAIOIINX CTEPOUJIbI, MOTYT MOTPEOOBATHCS 3HAYUTEIbHBIE KOPPEKTUPOBKH 103
WHCYJIMHA, B TOM 4YHWCI€ Ha (POHE OCTPHIX COCTOSHUM WM W3MEHEHHS JI03bI
[IIFOKOKOPTUKOUJIOB.

B unemom, Ttepanusi auabera y MalMEHTOB, NPUHUMAIOIIMX 3K30T€HHBIE
TJIFOKOKOPTUKOU/IBI, TPEOYeT BHUMATEIILHOTO MOHUTOPUHTA U THOKOM KOPPEKTUPOBKHU
1103 UHCYJIMHA JJI MPEAOTBPALICHUSI TUIIEPIIIMKEMUAN U TIOJIIEP/KAHKS ONITUMAIILHOTO
KOHTPOJISL YPOBHSI TJTFOKO3BI.

KC - penkoe 3aboneBaHue, yacToTa BCTPEYAEMOCTH KOTOPOTrO B Y30€KHCTaHE
COCTaBJsIET NPHUMEPHO CEMb YeJOoBeKa Ha MWUIMOH. (OJHaKO ONHUCaHHe
MeTaboarueckoro cuaipoMa (MerC)23cocTosiHus, KOTOPBIM CTPAJIAET TOYTH YETBEPTh
B3pOCJIOTO HACEJEHHS] W XapaKTEpU3yeTCs OXKUPEHUEM, TUNEPIUNUIAEMUEH U
MHCYJIMHOPE3UCTEHTHOCThI024, TMOOYyIWIIO MpeAnoiaoxkuTh, 4to MerC Moxker
MPEACTABIATh COO0M MmoaMHOkecTBO marueHToB ¢ KC wmm cyoxmmamdeckum KC
(CKC). CKC uare Bcero acColUupyeTcsi ¢ KOPTU30JI-TPOAYIIUPYIOIIUMHU aJIECHOMAMU
HAJMOYEYHUKOB, a He ¢ runoduszapHoil Oone3npto KymimHra, m xapakrtepuzyercs
JIETKUM  TUMEPKOPTU30JIM3MOM M METa0OJIMUYECKUMHU HApPYIICHUSIMH, BKJIIOYast
OKHPEHHE, TUTIEPTOHUIO U MHCYJIMHOPE3UCTEHTHOCTD, 0€3 KJIACCHYECKUX KIIMHUYECKUX
npuszHakoB KC. I[IpumMeuarenbHO, 4TO 4acTOTa KIMHUYECKOTO THUIIEPKOPTU30JIM3MA Y
mur; ¢ auaderom unu CC3, 1Mo HEKOTOPBIM JIaHHBIM, coctaBisieT 3-10% oT obmiero
qucia 00CIeIOBaHHBIX2S.

JIEMOHCTPHUPYIOT CHUJIbHBIE aCCOIMAlMM MEXKIYy YPOBHEM LHMPKYJIUPYIOIIETO
kopTtuzona u npusHakaMu MetC. XoTsi HEKOTOpbIe HAOI0JaIM TOHKUE U3MEHEHUS B
aktuBHOCTH ocu ITH y manueHToB ¢ METabOIMYECKHMM CHHIPOMOM, OHH HE MOTYT
MMOJTHOCTBIO OOBSICHUTD STHUOJIOTHIO MetC 26. OnmHako OITMCaHue
TkaHecnenuduueckoro npeppaiieHus HeakTuBHBIX ['K B aktuHbIe ['K 11071 NeticTBUEM
11 B TCAI'1 B Tkansx, ckioHHBIX K [ K-mHIyIIMpOBaHHON MHCYIMHOPE3UCTEHTHOCTH,
Bo3ponmiio wuHTepec K ['K kKak K MEepBOMpPUYMHE JTUOJOTHH METa0OINYECKOTO
cuHapoMa. JIeHCTBUTEIBHO, MOJEIN TPBI3YHOB, HCIOJIB3YIONIME HAMPABICHHYIO
ceepxakcrpeccuio 11 B I'CAI'l B agumornuTax AeMOHCTpUPYET (DEHOTHUI, CXOIHBIN C
METa0OJIMYECKUM CHHIPOMOM, XapaKTEpU3YIOIIUMCA HHCYJIUHOPE3UCTEHTHOCTHIO,
TUIEPIIANTAIEMHAEN U BUCLEPAIBHOM )KHPOBOM Maccor8. Kpome Toro, uccienoBanus Ha
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JIFO/ISIX TIOKA3aJIi KOPPEALINI0 MEX Ty IKcpeccuert yposas aaurnonutoB 113 T'CAI'T u
BHYTPHUOPIOIIHOIO KUPA, a TAKKE YXYALUIEHUE YyBCTBUTEIILHOCTH K UHCYJIMHY27. OTH
JaHHbIE TPUBEIH K pa3paboTKe Tak Ha3bIBa€MOW "IETMAPOTEHA3HOW THUMOTE3bI" IS
O0BsSICHEHUS TKaHecnenuduueckoro ycunenus aectus 'K kak MexaHusM pa3BUTHSA
TKaHecnenuduyeckoro cuHapoMa KylmmHra M CHCTEMHOIO METa0OJIMYECKOro
cuHJipoma28,29.

Peryisinusi MeTa00/1M3Ma IJII0K03bI INTIOKOKOPTHKOUAAMHU

[ IOKOKOPTUKOHIBI OKA3bIBAIOT BIMSHUE HA BCE ACMEKThl META00IM3Ma TIFOKO3BI,
B3aMMO/JICUCTBYSl C TI€YEHBIO, SHIOKPUHHOM CHUCTEMOW IMOJKEITYJIOYHOM KEJE3HI,
CKEJIETHBIMU MBIIIIIAMH M XUPOBOM TKaHbtO. OHM NPOTUBOAECUCTBYIOT JIEHCTBUIO
uHcynanHa. Karabonmueckue 3¢¢pexTsl M30bITKA TNIIOKOKOPTUKOUIOB CIIOCOOCTBYIOT
BBICBOOOX/ICHUIO PHEPreTUUECKUX 3aracoB. B KpaTKOCpPOYHOH NEpCIEeKTHBE TaKhe
3¢ deKThl UrparoT KIIOUEBYIO pOJIb B aJanTallud K OCTPOMY CTpeccy WM OOJIe3HH,
oMorasi HOJJEpPKUBAaTh YPOBEHb LUPKYJIHUPYIOLIEH TIIIOKO3bl U  OoOecredyunBast
MIPOJOJDKEHHE PabOThI MO3ra.

OJITOCPOYHBIE MOCIEACTBUS M30bITKa rrokokopTukonaoB (I'K), kak yxe ObLIO
OTMEYEHO, BKJIIOYAIOT THUIEPIVIMKEMUIO W HHCYJIHMHOPE3UCTEHTHOCTh. DPQPEKThI
n30piTka 'K Ha pasnuuHble TKaHU OyAyT pacCMOTPEHbl B KOHTEKCTE YTHIIM3AIUH
IJIIOKO3bI, TJIFOKOHEOreHe3a, MeTa0oJiM3Ma TJIMKOTeHa W HSHJIOKPUHHOW (DyHKIUH
MOKeITy A0YHOM xene3bl 30.
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['mokOHEOreHHbI MyTh B TemarouuTax. [IpeamecTBEeHHWKH TIIOKOHEOreHa
(JtakTaT W aJlaHWH) IPEBPAIIAIOTCS B TUPYBAT, KOTOPHIN MOCTYIIAET B MUTOXOHIAPHUH U
OJT ICUCTBUEM MTUPYBaTKapOOKCHIIa3bl MpeoOpazyercs B okcanoarietaT (OAA). Uepes
Manar-acnaptaTHelii 4yemHOK OAA BBIXOIUT W3 MHUTOXOHJAPHH C 0Opa3oBaHHEM
dochoenonmupyBata (DPEIT). OAA Moxer Takxke mpeoOpasoBbeiBaThes B [IOI1
HETMOCPEACTBEHHO B MUTOXOHIpHsX. 3areM PEP mocTymaer B IiOKOHEOT€HHBIIH Ty Th.
Kpowme Toro, riautiepun metabonu3upyercs 10 auruapokcuanerondocdara (DHAP),
KOTOPBIN 3aT€M IIPEBPAIIAETCA

1o ¢pykro3o-1,6-6uchochara (F1,6BP). Koneunwrii mpomykT, TIIOKO3a,
oOpaszyercss B OP mom neldCTBHEM KaTaIUTHYECKOW CYOBCIMHHIIBI TIIFOKO30-6-
dhocdarazel (G6PC). KimroueBbie (pepMEHTHI BBIJCICHBI PAMKOH, @ OCHOBHBIE MUIIICHU
GR nokazanbl kenTtbiM 1BeToM. Cokpamenusa: OAA okcanoanerar, PEP
dbochoenonmupyBar, DHAP npuruapoxcuanerondocdar, G3P riunepanpaerun-3-
docdar, F1,6BP ¢pykrozo-1,6-6uchocdar, 2-PG 2-pochormuuepar, 3-PG 3-
dbochormunepar, 1,3-BPG

1,3-6uchochormumepar, G3P rmunepansaerun-3-bocdar, F1,6BP dpykroza-
1,6-6uchocdar, F6P dpykroza-6-dhochar m G6P rmroko3za-6-pochar. depmenTrabie
COKpAIICHUS: PC  nupymatkapOokcunaza, m-PCKI1 MHUTOXOHJIpHAJIbHAS
dhochoeHonmUpyBaTKAPpOOKCHKIHA3A, PCK1 IIUTO30JIbHAS
dochoenonmupyBaTkapookcukunaza, FBP1 ¢pykro3o-1,6-6ucdocdaraza 1, PFKI1
dbochodpykroknnaza 1, GO6PC  rmoko30-6-gocdaraszHas  KaTaauTHUIECKas
cyObeuHuIa.

['mrokoHEoreHe3, KOTOPBIH TMPOUCXOJUT TMPEUMYIIICCTBEHHO B  IICUYCHH,
MIPEACTABISIET COOOH MPOIIECC CHHTE3a TIIFOKO3bI U3 HEYTIIEBOAHBIX CYOCTPAaTOB, TAKUX
KaK JIaKTaT, TJWIEPUH ¥ AaMHUHOKHUCIOTHL. B »ToM 0030pe nmeraabHO HE
paccMaTpuBaeTCsl BECh MyTh TIIFOKOHEOTeHe3a, OJJHAKO OyAyT M3JI0’KEHbI OCHOBHBIE
ATaIbI, PEryJIUPYEMbIE TTIOKOKOPTUKOUAAMH (CM. puc. 1). [ TIOKOKOPTUKOU Bl UTPAIOT
BOXHYIO pOJIb B 0OOpa3OBaHMM MPEAIICCTBEHHUKOB TJIOKOHEOT€HE3a, aKTHUBUPYS
JIUTIONIA3 B JKUPOBOW TKAHW W pacCHICTUICHHE OETKOB B MBIIIIAX, YTO MPUBOIUT K
00pa30BaHUIO IIMIEPUHA U AMHUHOKHCIIOT, HEOOXOUMBIX JUIsi CHHTE3a IIFOKO3BI 2,
Taxke 'K  cTuMynupyroT — TJIIOKOHEOT€HE3,  aKTHBUPYS  CBSI3BIBAHHC
TITFOKOKOPTHKOMIHBIX PEIENTOPOB C AJEMEHTAaMH TIIOKOKOPTUKOHWIHOTO OTBETAa B
MIPOMOTOPHON OOJACTH TEHOB, KOAMPYIOMUX (PEPMEHTHI, TaKue Kak TIIFOK030-6-
docharaza u PochoenonmupyBaTkapOOKCUKMHA3a — KJIIOYEBBIE (HEPMEHTHI
rimokoHeorenes3a’®st,

Perynsmmst Mmetabonm3ma TIIMKOTeHA OTJIMYAETCS OT TIIFOKOHEOTeHe3a, TaK Kak
OoHa crnernuduyHa I pa3HBIX TKaHEH. B meYeHu TIIFOKOKOPTHKOHIBI CTUMYJIHPYIOT
oOpa3oBaHHE TJIMKOT'CHA, MOBBIIIAs aKTUBHOCTh TJIMKOTEHCUHTA3bI, B TO BpeMs KakK B
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CKEJICTHBIX MBIIIIIAX OHU YMEHBIIAIOT CHHTE3 TJIMKOT€Ha, 0CNa0Isis aKTUBHOCTh ATON
xKe pepmenta®®d,

YTunuzauus M OKHCICHHE TIJIIOKO3bI B O€NO KUPOBOM TKAHU M CKEJIETHBIX
MBIIIIAX 3aBUCUT OT MHCYJIMHOBBIX CUTHANIOB. [ TIOKOKOPTUKOU Bl aHTArOHU3UPYIOT
MHCYJIMHOBYIO CUTHAQJIM3AIMI0O B CKEJETHBIX MBIIIIAX, B YaCTHOCTH, YMEHbIIAs
tpancnokanuio GLUT4 x knerounoii memopane®*3, Kpome Toro, I'K cnoco6cTByIOT
Pa3BUTHIO HMHCYJWHOPE3UCTEHTHOCTH, PETYJIHUPYs HECKOJBKO TI'€HOB-MHUIICHEH
[IIFOKOKOPTUKOMIHBIX PELENTOPOB, UTO BEAET K HAPYILIEHUIO NTEpEaayl HHCYIMHOBBIX
CUTHAIIOB U CHIKEHHUIO aKTUBHOCTH (GochoHMHO3UTHA-3-KuHa3kl 1 AKT®3¢, Taxke
'K ctumynupyroT oOpa3zoBaHHe JUIHUIHBIX MEIUATOPOB, TAKUX KAaK KUPHBIC KUCIOTHI
U3 aJUIOIMTOB U LiepaMubl U3 NEYEHHU, YTO MOXKET CHOCOOCTBOBATH CHUCTEMHOMU
MHCYJIHHOPE3UCTeHTHOCTU 0%,

Mexanusmbl, 4epe3 Koropble ['K BIMAIOT Ha YTHIM3AaLMIO TIUIFOKO3BI B
aJIMIOLUTaX, MEHEE CHBI, HO, BEPOSITHO, BKIIOYAIOT MoAyJ im0 pyHkiuun GLUT4 u
MHCYJHMHOBBIE CUTHAIbHBIE NyTH'. [IIIOKOKOPTUKOMABI TAKKE Y4YaCTBYIOT B
i depeHIrpoBKE M PACUIMPEHUH MPEAIIECTBEHHUKOB aUMOLUTOB, YTO MOXKET
yCYTyOISTh HHCYJIMHOPE3UCTEHTHOCTD ¥ AUCHYHKIHUIO aqunonuTos 0%,

I'moxokoptukonasl (I'K) oOka3pIBalOT 3HAYMTEIBHOE BIMSHUE HAa [-KIETKU
MOJKEITYA0YHOM KeJe3bl, IPUYEM UX JEHCTBUE OTIIMYAETCS B YCIOBUAX 1IN VIVO U 1In
vitro:

In vivo:

ITon BozaeiictBuem 'K HaOmromaercss BTOpuYHasi rumepriazus B-KJI€TOK, 4To
ABJISIETCS QIANTUBHOM peakIuel opraHu3Ma Jijisl MoAJIepKaHusl HOPMAJIBHOTO YPOBHSI
TJIFOKO3bI B YCIIOBUAX NEPUPEPUUECKON HHCYTUHOPE3UCTEHTHOCTH.

In vitro:

B skcrniepumeHTax Ha M30IMPOBAaHHBIX OCTpoBKax I'K Hampsmyro MHIyUHUPYIOT
anonTo3 [B-KJIeTOK. DTO Co37aeT MPOTUBOPEYHE C aJanTUBHBIMHU d(dexramu,
HaOIr0KaeMbIMH in vivol,

Hapyiienue rinoko30-ctumyiupoBaHHoi cekperu nacyiauna (I'CHUC):

I'K camxarot konmyectBo Tpancnoprepa GLUT2 u ypoBeHb IIIOKOKMHA3BI, YTO
3aMeIIsAeT mpeoOpa3oBaHue TIIIOKO3bI B TIII0K030-6-hocdar (G6P).

AKTHBHOCTh  TJIIOK030-6-(hochara3sl  BO3pacTtaer, 4YTO  JIONOJHUTEIHHO
orpaHuuuBaeT noctymieHne G6P B rIMUKOIUTUYECKUHN LUK,

OTu u3MeHeHusl CHIKaT cooTHomeHne ATO/AJID, noaasisaoT MeMOpaHHYIO
JENOJIAPU3ALMIO, YMEHBIIAIOT MPUTOK KaldbLUs M NPEMSITCTBYIOT 3K30LUTO3Y
WHCYJIMHA.

BnusHue Ha kanueBble KaHAbI:

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 29



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

'K ycunuBaroT akTMBHOCTH KanueBoro kanama Kvl.5, uyto cmocobctByeT
penonspu3anuu  [-KIETOK, yMEHbIIAs MPUTOK KaJjbIMsl M YyTHETas CEKPelHIo
WHCYJIMHA.

Mogeu Ha TPAHCTEHHBIX MbIIIAX '

CBepxaKcrnpeccus: TIIOKOKOPTUKOUIHBIX PELENTOpOB B -KIETKAaX MPUBOIUT K
YXYIAUIEHUIO TOJEPAHTHOCTU K TJIFOKO3€ M HAPYIICHHIO CEKPEIMH HHCYJIMHA, YTO
noATBepkaaeT HeratuBHoe BiusHue ['K Ha B-KueTky.

Takum oOpazom, 'K o0ka3bpIBalOT KOMIUIEKCHOE BO3ACHCTBHE Ha [3-KIETKH,
yrHeTasi KJIIOYEBbIE MEXaHU3Mbl CEKpPEIMM WHCYJIMHA, YTO OOBSCHSAET MX CBS3b C
MOBBIIIEHHBIM PUCKOM PAa3BUTHUS TUa0ETa BTOPOTO TUIIA.

Pestome u Oynynue HanpaBiIeHUs

['moxokoptuxonas! (I'K) urpator BaxkHy0 1 MHOTOTPAHHYIO POJIb B PETYJISIINU
MeTaboJin3Ma TIK03bl. B 1aHHOM 0030pe paccMOTpeHbl MEXAHU3MBbI UX JIEHCTBUS,
OCOOEHHOCTH PEryJslud, a TAaKXe KIMHUYECKHE U CYOKIMHUYECKHUE COCTOSHUA,
cBA3aHHbIe ¢ U30bITKOM ['K, BKIIIOUAst MX BIMSIHUE HA TOMEOCTA3 TIFOKO3bI.

KpatkocpouHnsle 1 1oarocpoyHbie 3O PeKToI:

[ToBbienne ypoBHsi ['K BO BpeMsi cTpecca WrpaeT 3alllUTHYHO POJib, HO HX
XPOHUYECKUM HU30BITOK (PHAOTEHHBIM WJIM HK30TEHHBIN) CBA3aH C MHOXXECTBOM
OCJIOKHEHHM.

Asubiii 30bITOK 'K Habmogaercs npu cunapome Kymunra (KC), Torma kax
CyOKJIMHUYECKUN W30BITOK XapakTepeH sl TalUeHTOB C METa00JIMYEeCKUM
CUHAPOMOM.

HccnenoBanust HOBBIX TE€pANUIL:

Jnist neuenus ocioxkHeHui n3opITKa ['K, Takux kak HHCYJIMHOPE3UCTEHTHOCTD U
caxapubii nuaber (CJI), BemyTcss pa3paOOTKH CEJIEKTUBHBIX MOIYJISTOPOB
TTIIOKOKOPTUKOUIHBIX perienTopoB (CMIP).

CMI'P crpemsaTcs HCHONB30BATh MPOTHBOBOCHIAINATENBbHBIE CBoMcTBA ['K,
MUHUMM3UPYS UX HEraTHBHbIE MeTa0onuueckue nociaeAcTBusA. OIHAKO CIOXKHOCTb
pa3pabOTKM  CBSI3aHA C  [EPEeCeYEeHUEM  MEXAHM3MOB  TPAHCAKTHBALMU U
TPAHCPENPECCUH PELENTOPOB.

CoBpemeHHbIe TpenapaThl:

Mudenpucron, antaronuct 'K, yxxe npumensiercs 1yist teduenus KC y marnuieHToB
C HENEPEHOCHUMOCTBIO TJIIOKO3bI U JUa0eTOM, €CIIM XUPYPrUYecKoe BMEIIATEIbCTBO
OKa3aJioCh HEAP(HEKTUBHBIM.

Ucnonb3zoBanue cucteMubix antaronuctoB 'K y manmuentoB 0e3 n3obiTka ['K
OTrpaHUYEHO M3-3a PUCKA PA3BUTHUS HAIIOUYEUHUKOBON HEJOCTATOYHOCTH.
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HoBble noaxoanl B Tepanuu guadera:

Crenuduyeckue ans nedeHn aHTaroHucTsl ['K, coeauHEHHbIE C >KETYHBIMH
KHCIIOTaMHU, pa3pabaThIBAIOTCS ISl CHMKCHHs TIIFOKOHEOTeHe3a Oe3 BIUSHUS Ha
runoranamo-runoduzapao-HaganoueynukoByio (I'TH) ock.

AHTHCMBICIOBBIEC OJUTOHYKIICOTH b, HarpaBiaeHHble HAa MPHK I'K-perientopon
B [I€YEHHU, SABJISIOTCS €I1I€ OJHUM MEePCIEKTUBHBIM MOIX0I0M.

Nurubutopsr 11B-ruapokcucrepoupneruaporenassl 1 (11B-I'CAI'T) nokazanu
3¢ (HEeKTUBHOCT B YIYUIICHUH YyBCTBUTEIBHOCTH K MHCYJIMHY M CHUKCHUH YPOBHS
[JIIOKO3Bl B KPOBH, OJIHAKO WX JONTOCpPOYHbIE A((PEeKTsl Ha HMMYHHYIO U
SHIOKPUHHYIO CUCTEMBI OCTAIOTCS HESICHBIMHU.

IIepcniekTUBBI:

B3aumocss3p mexay 'K u nuaberom ocTtaeTcst CIOXKHOW M HEIOCTATOYHO
H3y4YEHHOMU.

'K oka3bIBatoT BIMSIHHE HA PETYJISALUIO [NIFOKO3HOTO 0OMEHA B pa3HbIX OpraHax,
aHTaroHU3upys 3PGeKThl MHCYINHA KaK HAMPSIMYIO, TaK U KOCBEHHO.

VYcunenue uccienoBaHuii B obnactu TkaHecnenupuueckod monynsauuu K-
CUTHAJIMHTa MOYXET MPUBECTU K 3HAYUTEIHFHOMY MPOrpeccy B MOHUMAHUH U TeParuu
MEeTa00JINYECKUX HAPYLIECHUH.

PazBuTtne TexHosmoruit m MeToAoB u3ydeHus crnerupuueckux 3¢ dexro I'K B
Pa3JIMYHBIX TKAHIX, BEPOSTHO, 00ECIICUNT HOBBIC BO3MOKHOCTH JUIS JICUSHUs Tradera
1 MeTabOIMIECKOT0 CHHAPOMA.

CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI: (REFERENCES)
1. KagupoBa A, HOcynoB A, boboeB C. MHTpaokynsipHas KOppEKLUHs MHUOMUHU

BBICOKOU cTenieHn. Kamanoe monoepadghuii. 2023;(1):1-104.

2. lOcymoB AA, XawmpakynoB Cb, bo6oes CA. KOPPEKIIMA BPOXXJIEHHOI
AHMN30OMETPOITMYECKON MUOITNN BBICOKOU CTEIIEHM C
HNCITIOJIbB3OBAHUEM ®AKHWYHBIX MHTPAOKYJISIPHBIX JIMH3. Advanced
Ophthalmology. 2023;1(1):187-190. doi:10.57231/j.a20.2023.1.1.044

3. Abnypaxmanosuu  bC, Ao6nyasuzoBuu IOA. MUKPOUMIIYJIBCHASA
JTABEPHASA HUKJITIO®OTOKOAI'VJIALMA B JIEHEHUU PE®PAKTEPHOU
['JTAYKOMBI. Advanced Ophthalmology. Published online April 19, 2023. Accessed
February 2, 2025. https://journals.scinnovations.uz/index.php/ao/article/view/536

4. At A, XKa P, Aa 10, Uu . OIEHKA SHHJIEMHOHOFHQECKOIZ
CUTYALIMM C JUABETUYECKOM PETHHOIIATUEM B TOPOJE
CAMAPKAH/I. Oxonomuka u coyuym. 2024;(4-1 (119)):758-761.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 31



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

5. badaes CA, Kamupoa AM, Xampakynos Cb. TIPUMEHEHUE
3AJHEKAMEPHBIX ®AKNWYHBLIX WMOJI IIPKU KOPPEKIOMNW MUOITMN
BbICOKOM CTEIIEHW. GOLDEN BRAIN. 2024;2(1):329-335.

6. A6nypaxmanoBuu bC, Mypatosna KA. PE3VYJIBTATHI JIEHCOKTOMUU B
JIEYEHUU BOJIbHBIX C TIEPBUYHON 3AKPLITOYTOJIbHOM TJIAYKOMO.
Advanced Ophthalmology. Published online April 19, 2023. Accessed February 2,
2025. https://journals.scinnovations.uz/index.php/ao/article/view/535

7.3 X, A BC. PE3VJIbTAThI OHEHKMN YPOBHA DHAOTEJIMHA-1 U JI-
JANUMEPOB B CJIE3HOU KNAKOCTHU ¥V ITAHMEHTOB C APTEPUAJIBHOM
[TUIEPTEH3UEN. SCIENTIFIC JOURNAL OF APPLIED AND MEDICAL
SCIENCES. 2024;3(3):300-307.

8.3 X1, A BC. PE3VJIbTAThI OHLHEHKNU O®OEKTHMBHOCTU
KOMIUIEKCHOI'O JIEYEHUA VYV ITAIOIUMEHTOB C 3-4 CTAIWAAMU
TUIIEPTOHUYECKOU AHTMOPETUHOIIATHUU. SCIENTIFIC JOURNAL OF
APPLIED AND MEDICAL SCIENCES. 2024;3(3):308-315.

9. KOcynoB A, Bacunenko A, IOcynosa H. Pe3ynbraTsl Xxupyprudeckoir KOppeKuuu
BBICOKOM aHM30METPOIUHU Yy OOJIBHBIX C KocornazueM. JKypran npobiemvl 6uoiocuu u
meouyunwl. 2018;(4 (104)):135-136.

10.Kananosa /I, Hopmarosa H, bo6oes C. ®enodubOpathl B ieueHUU T1a0ETUIECKON
oranemonaruu. Kamanoe monoepaguii. 2023;(1):2-120.

11.KocumoB P3O, bo6oer CA, KamupoBa AM. XMPYPIMUYECKOE JIEUEHUE
BTOPUYHOI'O PACXOJISIIEIOCS KOCOI'JIABUSI V JETEN. Advanced
Ophthalmology. 2023;1(1):128-131. doi:10.57231/j.20.2023.1.1.030

12. Abdurakhmanovich BS, Botirovich KS, Sadullaevich RS. CORRECTION OF
ANISOMETROPIA BY PHAKIC INTRAOCULAR LENSES IN PATIENTS WITH
CONGENITAL MYOPIA. World Bulletin of Public Health. 2024;33:98-100.
13.S.A.Boboev, Boboev SS, Khamrakulov SB, Abdullaeva DA. EFFICACY AND
SAFETY OF DIODE-LASER TRANSSCLERAL CYCLOPHOTOCOAGULATION
IN THE TREATMENT OF REFRACTORY GLAUCOMA. World Bulletin of Public
Health. 2022;10:35-37.

14.S.a B, S.s B, S K, D.r A. Micropulse Transscleral Cyclophotocoagulation in
Combination with Anti-Vegf Therapy in Patients with Neovascular Glaucoma.
International Journal of Alternative and Contemporary Therapy. 2024;2(5):149-155.
15.Tolibovich AA, Alimjanovich RJ, Abduazizovich YA, Shavkatjonovna XM,
OFTALMOLOGIK YORDAM XOLATI VA UNI DIABETIK RETINOPATIYA
BILAN KASALLANGAN BEMORLARDA TAKOMILLASHTIRISH (ADABIYOT
SHARHI). JOURNAL OF BIOMEDICINE AND PRACTICE. 2023;8(4). Accessed
February 2, 2025. https://tadgigot.uz/index.php/biomedicine/article/view/8258

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 32



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

16. Kadirova A, Boboev S, Khamidova F, Sobirova D, Khamrakulov S. PERIPHERAL
PREVENTIVE LASER COAGULATION OF THE RETINA IN PATIENTS WITH
HIGH DEGREE MYOPIA. Journal of Survey in Fisheries Sciences.
2023;10(2S):3932-3940. doi:10.17762/sfs.v10i2S.1716

17.Erkinovich KR. SURGICAL TREATMENT OF JOINT HORIZONTAL
STRABISMUS. World Bulletin of Public Health. 2022;10:173-178.

18.AxC, 1.6 M, b.n H, M. B, XK.a P, b.a 1. COBPEMEHHbLIE TEXHOJIOT'MI B
XNPYPITMYECKOM JIEHEHNU OCTPOI'O KAJIBKYJIESHOI'O
XOJIEUUCTUTA. Research Focus. 2024;3(3):130-138.

19. Sabirdjanovna KN, O‘g‘li VSA, Baxtiyorovich MB, O‘g‘li MBG, O‘g‘li PLU,
Dilorom O. Development of Sarcoidosis after Successful Treatment of Itsenko—
Cushing‘s Disease. JSML. 2024;2(5):91-98.

20. Aramovna DZ, Samariddin A, Bobir A, Abbos B, Ravza D. DIAGNOSIS AND
INTENSIVE TREATMENT OF TYPE 2 DIABETES TO ACHIEVE THE TARGET
LEVEL OF GLYCED HEMOGLOBIN AND REDUCE THE RISK OF VASCULAR
COMPLICATIONS. Research and Implementation. 2024;2(4):26-35.

21.K.z A, J.aR, Sh.T A. DIAGNOSTIC AND PROGNOSTIC SIGNIFICANCE OF
GINGIVAL FLUID CYTOKINES IN THE DEVELOPMENT OF
INFLAMMATORY PERIODONTAL DISEASES. TAJMSPR. 2024;6(07):12-18.
doi:10.37547/TAIJIMSPR/Volume061ssue07-03

22.Aramovna DZ, Suhrob R, Zuhraxon O, Dilovar Z, Muxlisa X, Dilorom O.
DIAGNOSTIC AND TREATMENT METHODS OF HYPERPARATHYROIDIS.
FAN, TA’LIM, MADANIYAT VA INNOVATSIYA JURNALI | JOURNAL OF SCIENCE,
EDUCATION, CULTURE AND INNOVATION. 2024;3(6):1-9.

23. Sabirdjanovna KN, O‘gli RST, O‘g‘li XHA, Qizi QMM, O‘g‘li XBU, Qizi TSR.
Diagnostic Aspects and Comparative Diagnostics of Thyroid Disease. JSML.
2024;2(5):99-106.

24.Rodrigues P, Rizaev JA, Hjazi A, et al. Dual role of microRNA-31 in human
cancers; focusing on cancer pathogenesis and signaling pathways. Experimental Cell
Research. 2024;442(2):114236. doi:10.1016/j.yexcr.2024.114236

25.Daminov AT, Abilov SB ugli, Akhadov AA ugli, Yangabayev SG ugli,
Kuchkarova MZ kizi. EFFECT OF NON-STEROID ANTI-INFLAMMATORY
DRUGS IN THE TREATMENT OF RHEUMATOID ARTHRITIS. FAN, TA'LIM,
MADANIYAT VA INNOVATSIYA. 2024;3(8):36-40.

26.Saadh MJ, Khalifehsoltani A, Hussein AHA, et al. Exosomal microRNAs in cancer
metastasis: A bridge between tumor micro and macroenvironment. Pathology -
Research and Practice. 2024;263:155666. doi:10.1016/j.prp.2024.155666

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 33



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

27.Rizaev JA, Nazarova NS, Vohidov ER. HOMILADOR AYOLLARDA
PARODONT  KASALLIKLARI RIVOJLANISHINING PATOGENETIK
JIHATLARI. JKypnan eymanumapnvix u ecmecmesennvix nayk. 2024;(11 [2]):104-107.
28.Djurayeva ZA, Rajabov L rustam o‘g‘li, Ibragimov A akmal o‘g‘li, Toshpulatov A
yusuf o‘g‘li, Shomurodov L akobir o‘g‘li. HOMILADOR AYOLLARNING YENGIL
YOD TANQISLIGI VA QALQONSIMON BEZ HOLATINI TAHLIL QILISH.
Analysis of world scientific views International Scientific Journal. 2023;1(8):159-173.
29. Aramovna DZ, Diyorbek K, Diyorjon S, Akrom E, Feruz E, Dilorom O. IODINE
DEFICIENCY CONDITIONS. PEDAGOGIKA, PSIXOLOGIYA VA IJTIMOIY
TADQIQOTLAR| JOURNAL OF PEDAGOGY, PSYCHOLOGY AND SOCIAL
RESEARCH. 2024;3(5):296-306.

30.AxmatoB A, Axmaroa [FOA. BEJIKOBBII METABOJIM3M U
INATOTEHETUYECKAS POJIb DHJOI'EHHOM WHTOKCUKALIMU IIPU
XPOHUYECKOM TVYBYJOUMHTEPCTUIIUAJIBHOM HE®PUTE VY JIETEN.
Educational Research in Universal Sciences. 2024;3(4 SPECIAL):603-612.
31.Cobuposa /I, 3akuposa 3L ku3u, 'apdoposa YE ku3u, Hopmamatoa D,
Dpkunosa HII kumsu. TECTAIIMOHHBIM CAXAPHBIM JUABET. World of
Scientific news in Science. 2024;2(1):607-618.

32.1llyxparopaa HI, Cypatzoga 3MVYXT3 yrmu CM, Hlyxparona CJU.
I'OPMOHAJIbHA S PETYJIALIMA. Multidisciplinary and Multidimensional Journal.
2024;3(2):9-18.

33.Ax C, Mo M, bm H, M»n b. JAUATHOCTUKA W JIEYUEHUE
TEPMOUHI AJISILIMOHHOM TPABMBI. Research Focus. 2024;3(3):120-129.
34.T'ymemyxamenos I1b, PuzaeB KA, Xabumo HJI, bo6oes KT. M3YUEHUE
YYACTUSA TIOJIMMOP®HOI'O BAPMAHTA T'EHA MTR (A2756G) B
MEXAHU3MAX PA3BUTHUA BPOXJIEHHBIX IIOPOKOB YEJKCTHO-
JIMIIEBOM OBJACTU. INTELLECTUAL EDUCATION TECHNOLOGICAL
SOLUTIONS AND INNOVATIVE DIGITAL TOOLS. 2024;3(31):64-68.

35.Ax X, Co I, C.n K, N.o M. HEPEHLIEHHBIE ITPOBJIEMbI JIEUEHUE
BOJIBHBIX C HWHTAJILIIMOHHBIMU TPABMAMMUM. Boffin  Academy.
2024;2(1):64-74.

36.Ax X, C.oIII, Hx C, 1.6 M. OIITUMU3ALIMSA COBPEMEHHBIX METO1OB
MHTEHCHUBHOM TEPAITMU ITPU OXXOI'OBOM IIIOKE. JTCOS. 2024;6(1):27-
39.

37.Ax X, Co U, Ma T, N6 M. IIOBPEXJIEHNS KHWIIEYHUKA IIPU
COYETAHHOI TPABME XMBOTA (O630p muteparypsi). Science and innovation.
2024;4(1):24-35.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 34



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

38.I'ymemyxamenos I1b, Puzaes KA, bo6oes KT, Xa6unos HJI. [IOJIUMOP®U3M
I'EHA MTHEFR (A1298C) U BPOXJIEHHBIE ITOPOKI I—IEJHOCTHO-JH/ILIEBOI‘/'I
OBJIACTU. INTELLECTUAL EDUCATION TECHNOLOGICAL SOLUTIONS AND
INNOVATIVE DIGITAL TOOLS. 2024;3(31):69-73.

39. Anmuaposuy XA, boinazaposuy MW. T[IPUUYUHBI TTIAPAITPOTE3HbIX
PEIIMJIMBHBIX  BEHTPAJIBHBIX I'PbDK W BBIBOP  CIIOCOBA
XUPYPIMYECKOI'O JIEYEHMS. EUROPEAN JOURNAL OF MODERN
MEDICINE AND PRACTICE. 2024;4(11):161-168.

40. boitnazaposud MU, Anmusposud XA. [IPUYNHBI PELTU/INBA I'PBDKU ITOCJIE
I'EPHUOAJUIOIIJIACTUKM. EUROPEAN JOURNAL OF MODERN MEDICINE
AND PRACTICE. 2024;4(11):156-160.

41. AxmaroB A, Axmaroa FOA. COBPEMEHHBIE ITOJIXOAbI K AMATHOCTUKE
N JIEYEHUA XPOHNUYECKOI'O TYBYJIOUHTEPCTULMAJIBHOI'O HE®PUTA
V JIETEN. LlenmpanvHoasuamckuil HCypHanl MedCOUCYUNIUHAPHBIX UCCTIe008aAHULL U
uccnedosanuii 6 oonacmu ynpasnenusi. 2024;1(9):65-77.

42.AbnakynosHa AlO, A6moxkyn A. COCTOSAHUE BEJIKOBI'O OBMEHA U
[TATOTEHETMYECKOE 3HAYEHUE SHJIOIEHHONM MHTOKCUKALIMU V
JIETE C XPOHUYECKUM TYBYJIOUHTEPCTULIMAJIBHBIM HE®PUTOM.
Eurasian Journal of Medical and Natural Sciences. 2024;4(5-2):97-107.

43.Hsu CY, Rizaev JA, Pallathadka H, et al. A review of new emerging biosensors
based on bacteria-imprinted polymers towards pathogenic bacteria: Promising new
tools for selective detection. Microchemical Journal. 2024;207:111918.
doi:10.1016/j.microc.2024.111918

44.Rizaev JA, Sattorov BB ugli, Nazarova NS. ANALYSIS OF THE SCIENTIFIC
BASIS FOR ORGANIZING DENTAL CARE FOR WORKERS IN CONTACT
WITH EPOXY RESIN. JKypuan ecymanumapmneix u ecmecmeeHHbIX HAYK.
2024;(15):280-283.

45. Sobirdjanovna KN, Abdumaruf A, Tolib B, Shavkat I, Dilorom O. Assessment of
the Level of Knowledge of Residents of Samarkand Region about Osteoporosis. JSML.
2024;2(4):45-49.

46.Siddikovna TG, Davranovna A, Shuxratovna NG. Basic Mechanisms of
Development, Diagnosis and Treatment of Acromegaly. International Journal of
Alternative and Contemporary Therapy. 2024;2(4):26-29.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 35



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

DOI: https://doi.org/
EMPTY SYNDROME SELLA TURCICA

Scientific adviser: Xalbaeva Zubayda Asrorovna
Assistant of the Department of Endocrinology, Samarkand State Medical University
! Tosharova Munisa Abdisattor kizi
2 Maxmudova Intizor Abdurauf kizi
3 G¢ulomova Farangiz Sarvar Kizi
1-3Students of the Samarkand state Medical University

ABSTRACT

Empty Syndrome sella turcica (PTS) was described as a rare phenomenon in
neuroendocrinology. Currently, with the development of non-invasive diagnostic
methods such as magnetic resonance imaging (MRI) and the increasing number of
patients undergoing radiation, surgery or combined therapy for pituitary adenoma, the
problem of PTS has become more relevant.

The term "PTS syndrome" refers to the prolapse of the suprasellar cistern into the
sella turcica, which results in the pituitary gland spreading along the bottom and walls
of the sella turcica. This condition is accompanied by endocrine, neurological, and
visual disturbances.

A distinction is made between primary (idiopathic) and secondary PTS, which
may occur after radiation, surgical or combined therapy of chiasmatic-sellar region
diseases. This review will focus on primary PTS.

Storystudy of PTSD syndrome

The syndrome of the "empty" sella turcica was first described in 1875. Since then,
it remains a subject of study in neuroendocrinology. In 1924, Schaffer proposed a
classification of types of diaphragm, which includes two types:

o adense, fully formed arch over the saddle cavity;

o underdeveloped vault with a sharply enlarged infundibular opening.

Keywords: empty sella syndrome, hyperprolactinemia, serotonin system,
feedback mechanism.

INTRODUCTION

In 1935, Hamby reported a case of intrasellar subarachnoid cyst in a child. W.
Busch’s work "Morphology of the sella turcica and its relationship with the pituitary
gland”, published in 1951, became a key work in defining PTS. The study was based
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on the examination of 788 tissue samples obtained as a result of autopsy of people who
died from diseases not associated with pituitary pathology. During the study, 40 people
(5.5%), including 34 women, were found to have an almost complete absence of the
sella turcica diaphragm and flattening of the pituitary gland in the form of a thin layer
of tissue at its bottom. In this case, the sella seemed empty. In his work, E. Engels [20]
first described this phenomenon, based on pneumoencephalography data. Later, E.
Engels [20] suggested that signs of PTS can be detected when performing contrast
myelography. In such cases, the sella turcica was filled with a contrast agent. An
analysis of the literature has shown that the problem of PTS has been the subject of
works concerning both the anatomical, radiological and endocrinological aspects of
this disease. In the literature, the term "PTS syndrome" unites various nosological
forms regardless of their origin: intrasellar arachnoid diverticulum, intrasellar cyst,
primary arachnoid cyst, intrasellar cistern, intrasellar subarachnoid hernia. Common to
all nosological forms is the presence of an expanded subarachnoid space in the sella
turcica. M. Colby and T. Kearns [17] understood the term PTS to mean the presence
of dense non-tumor, cicatricial tissue surrounding the optic chiasm and sella turcica,
formed after operations or radiation therapy for pituitary tumors, accompanied, in
addition, by newly occurring visual disturbances. Later, the term PTS began to be used
in cases where the sella turcica area was filled with air on the pneumoencephalogram,
and the patient had a history of previous surgery or irradiation of the pituitary region.
S. Weiss and R. Raskind pointed out the need to differentiate between primary [65]
(idiopathic) and secondary PTS, which occurs against the background of previous
interventions in the hypothalamic-pituitary region [77].

Etiology and pathogenesis.By now, a wide range of pathological and
physiological factors that have a direct or indirect relation to the development of PTSD
have been described. They can be conditionally divided into the following groups. 1.
Trauma. Damage to the central part of the neuroendocrine system can lead to the
development of PTSD. 2. Infectious diseases of various origins, which are particularly
severe, ultimately lead to pathological changes in the hypothalamic-pituitary region. 3.
Local and general circulatory disorders: bleeding, embolism, necrosis, as well as
hypertension and intracranial hypertension. 4. Drug effects: oral contraceptives and
dopamine agonists, hormone replacement therapy, radiation therapy, surgery. 5.
Tumors. A tumor developing in the hypothalamic-pituitary region can suppress the
activity of the pituitary gland and lead to glandular hypofunction, which initiates the
development of a number of compensatory processes. 6. Heredity factor. The formation
of PTS is facilitated by a violation of the elastic structure of the diaphragm of the sella
turcica with congenital inferiority of the connective tissue. 7. The latest studies indicate
that autoimmune disorders (lymphocytic adenohypophysitis - LA) can play a certain
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role in the development of PTS. 8. Physiological processes: pregnancy, menopause.
The mechanism of PTS formation is based on the anatomical features of the structure
of the sella turcica. At the entrance to the sella turcica, the dura mater splits into 2
layers, one of which lines the walls and bottom of the sella, the second closes the
entrance to the sella turcica, forming the diaphragm of the sella. In the center of the
diaphragm there is an opening for the passage of the stalk (peduncle) of the pituitary
gland. Normally, the arachnoid membrane and cerebrospinal fluid do not penetrate into
the cavity of the sella turcica. R. Mortara and H. Noreli reported cases of penetration
of the chiasmatic cistern and the bottom of the 3rd ventricle into the cavity of the sella
turcica [48]. Attachment of the diaphragm and its thickness, the nature of the opening
are subject to significant anatomical variations. W. Busch also described 3 types of
diaphragm [15]: type 1 - the diaphragm is a connective tissue vault with an opening in
the center, passing only the stalk of the pituitary gland; Type 2 — the diaphragm is not
completely closed and contains an opening up to 3 mm in diameter around the pituitary
stalk; Type 3 — the diaphragm is a narrow strip (2 mm or less) of dura mater
duplication along the periphery of the sella. Insufficiency of the diaphragm leads to the
spread of the subarachnoid space into the intrasellar region and to the emergence of the
ability of cerebrospinal fluid pulsation to directly affect the pituitary gland, which can
lead to its flattening [36] and pressing against the bottom or back. M. Farber et al. [21]
have data on the congenital absence of the diaphragm. Congenital underdevelopment
of the diaphragm of the sella turcica, according to various authors, occurs in 40-50%
of cases of pathological studies [1]. It should be noted thatthat diaphragmatic
insufficiency may not only be congenital, but also develop as a result of physiological
processes such as pregnancy and menopause. During pregnancy, the pituitary gland
increases in size approximately twofold, and in women who have given birth to
multiples or twins, it can be even larger, not returning to its original size after
childbirth. This circumstance explains to some extent the development of primary
PTSD mainly in women. When taking oral contraceptives, hormone replacement
therapy for hypofunction of the peripheral endocrine glands, transient hypertrophy of
the pituitary gland and stalk occurs with their subsequent involution, which ultimately
leads to thinning of the diaphragm and an increase in its opening [38]. The formation
of PTSD syndrome against the background of congenital [33] or long-term untreated
hypothyroidism [49], hypopituitarism gives some authors reason to consider the
connection between hypoplasia and hypofunction of the pituitary gland with the
development of this syndrome. Another point of view regarding the mechanism of PTS
development has an equal right to exist, related to the normal existence of a pituitary
cistern located under the diaphragm of the sella turcica [20]. In this regard, it can be
assumed that primary PTS is formed not as a result of the descent of the suprasellar
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cisterns into the cavity of the sella turcica, but due to the compensatory expansion of
the pituitary cistern and a decrease in the volume of the pituitary gland. With the
formation of secondary PTS, the suprasellar cisterns may descend into the cavity of the
sella turcica, since the pituitary cistern is subject to degenerative changes under the
influence of the tumor itself, radiation therapy, or is destroyed during surgical removal
of the pituitary adenoma. Kaufmann believed that an important factor in the
development of PTS is an increase in pulse cerebrospinal fluid pressure due to
intracranial hypertension, hypertension, hydrocephalus, intracranial tumor. In practice,
this means a long-term increase in intracranial pressure and a disruption in the
circulation of cerebrospinal fluid (block of the fornix and hydrocephalus), which
subsequently leads to an increase in the size of the sella turcica and the formation of
primary PTS. However, at the moment it is difficult to argue that a transient or
permanent increase in the pressure of the cerebrospinal fluid is required to increase the
sella turcica in such cases, since the pressure of the cerebrospinal fluid is already
normal with the formed PTS [11]. A certain role in the etiology of PTS syndrome
belongs to a violation of the volumetric ratios between the pituitary gland and the sella
turcica. A decrease in the volume of the pituitary gland can be the result of necrosis of
the pituitary adenoma [13]. In search of the causes of the formation of PTS, R. Bjerre
conducted studies that yielded evidence that PTS is a consequence of the autolysis of
a previously existing pituitary adenoma. This theory explains the frequent presence of
a hypoplastic pituitary gland, visual field impairment,phenomena of non-traumatic
cerebrospinal rhinorrhea and benign intracranial hypertension in patients with PTS.
Thus, in the author’s opinion, PTS syndrome is a stage in the spontaneous resolution
of a pituitary tumor [63]. J. Montalbay et al. came to the conclusion that pituitary
apoplexy is an inevitable cause of the development of subsequent panhypopituitarism
and PTS [47]. Along with all the listed factors, an important role in the pathogenesis
of PTS is played by arachnoid cysts that develop as a result of optic-chiasmal
arachnoiditis; infarctions and necrosis of giant granulomas and gummas of the pituitary
gland; necrosis and hemorrhage of pituitary adenomas [13]. It is even considered
possible that PTS is an evolutionary stage in the development of the syndrome
[Lichen’s disease [43]. Some researchers present data on PTS syndrome. which arose
as a result of pituitary artery infarction after pulse therapy with prednisolone for
systemic lupus erythematosus [37]. Consequently, the group of patients taking
glucocorticoids for a long time or in massive doses cannot be excluded from the
structure of PTS formation. It is impossible not to note the fact of the occurrence of
PTS syndrome, described by Scandinavian scientists, in a patient with hemorrhagic
fever caused by the Puumala virus, a complication of which was the development of
nephropathy and PTS with pituitary insufficiency [23]. Apparently, the development
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of this disease against the background of chronic periorbital vasculitis can be attributed
to the same category of causes [29]. Summarizing all of the above, it can be concluded
that diaphragmatic insufficiency and increased cerebrospinal fluid pressure are of the
greatest importance for the formation of PTS. Other factors are only predisposing.
Recent years have been marked by ever-increasing attention to the problems of
Immunogenesis of diseases, including endocrinopathies [6]. Recent studies indicate the
possible involvement of the autoimmune link in the pathogenesis of PTSD syndrome.
M. Komatsu et al., when analyzing humoral autoimmunity in patients with primary
PTSD, obtained data confirming the involvement of autoimmune processes in the
development of lymphocytic hypophysitis, leading to pituitary atrophy [39]. This study
showed that antibodies to corticotrophs and lactotrophs were found in 75 and 47% of
cases, respectively, and 44% of patients had antibodies to both types of cells (for
comparison: in patients with pituitary adenomas, the frequency of antibodies to the
surface of adenohypophysial cells is 22%, with diabetes insipidus - 33%, and in
patients with other autoimmune diseases and in healthy individuals, antibodies were
not found). To substantiate the proposed assumption, we will give the following
example. K. Okada and S. Ishikawa reported on a 28-year-old woman who developed
persistent amenorrhea, fatigue, weakness, and weight loss after childbirth [54].
Laboratory data showed hyperprolactinemia and decreased levels of
adrenocorticotropic hormone (ACTH). Serological blood testing showed the presence
of antibodies to the superficial cells of the adenohypophysis,According to MRI of the
brain, a picture of PTS was revealed. It is possible that PTS syndrome and ACTH
deficiency are caused by autoimmune destruction of the gland. It has been suggested
that PTS syndrome plays a role in the development of ACTH deficiency. The
autoimmune nature of the PTS phenomenon may be indicated by the fact that this
syndrome exists in the father and his two daughters or the presence of several diseases
in one patient, which are based on autoimmune disorders (Sjogren’s disease,
Hashimoto‘s thyroiditis, PTS syndrome). LA was first described in 1962 by Goudie
and Pinkerton in a woman, at whose autopsy LA and Hashimoto‘s thyroiditis were
found [57]. The histological picture of LA is as follows: infiltration of the
adenohypophysis with lymphocytes, plasma cells and eosinophils with lymphoid
follicles and interstitial fibrosis. Most patients with LA have concomitant autoimmune
diseases. A number of authors note the obligatory presence of antibodies to the
superficial cells of the adenohypophysis in the blood of such patients. LA is often
accompanied by hyperprolactinemia. However, to date, no correlation has been found
between the presence of circulating antibodies to the pituitary gland and the
development of pituitary insufficiency [46]. Complaints In most cases, PTSD
syndrome occurs in women over 50 years of age and men over 60 years of age, which
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Is probably associated with age-related involution of the pituitary gland [22[. The main
complaints of patients are usually the following: headaches, dizziness, memory
Impairment, increased blood pressure (the hypothalamic origin of which is being
clarified [72]), changes in vision, thirst, swelling of the face and limbs, changes in
sexual function, weight gain, weakness, fatigue, decreased performance. The
hypothalamic component can manifest itself in a violation of thermoregulation, most
often an increase in body temperature to subfebrile numbers. The most common
complaint in PTSD syndrome is headache. It. as a rule, constant, more pronounced in
the forehead area, has a meningeal character, i.e. occurs as a result of tension of the
dura mater. Some researchers believe that PTSD syndrome should be suspected in
overweight women, middle-aged, with daily headaches [16]. More than half of the
patients complain of excess body weight [33, 67]. It should be noted that the
distribution of subcutaneous fat in PTSD is nonspecific. A case of Cushingoid obesity
in a patient without any other clinical and laboratory signs of Itsenko-Cushing‘s
disease, whose brain MRI revealed a picture of PTSD [19] is described. The authors of
the article emphasize the importance of searching for the causes of obesity, especially
If it is combined with external signs of hypothalamic-pituitary diseases. Rare
complaints of patients with PTSD syndrome include decreased visual acuity and
deterioration of lateral vision; watery nasal discharge diagnosed as cerebrospinal fluid
rhinorrhea. Spinal rhinorrhea as a symptom of PTSD was first observed by Ommaya
in 1968. Rhinorrhea [75], which occurs more often with coughing, sneezing,is often
the only manifestation of this syndrome, which leads to an incorrect diagnosis of
allergic or vasomotor rhinitis and incorrect treatment tactics [26]. The cause of
rhinorrhea is the presence of a connection between the sella turcica and the oral cavity,
which periodically occurs when coughing or sneezing [69]. The resulting connection
between the suprasellar subarachnoid space and the sphenoid sinus increases the risk
of meningitis. Therefore, it is extremely important to understand the causes of
rhinorrhea. Clinical picture Often, PTSD syndrome is asymptomatic and is diagnosed
by chance during a tomographic examination. Clinical manifestations of PTSD
syndrome can be conditionally divided into 3 groups. 1. Endocrine disorders. The cause
of neuroendocrine disorders in PTS syndrome is considered to be not compression of
the secretory cells of the pituitary gland, but compression of its stalk and, accordingly,
disruption of hypothalamic control over pituitary functions as a result of periodically
occurring disruption of the intake of inhibitory and releasing factors of the
hypothalamus. This position is based on the lack of correlation between the degree of
compression of the pituitary gland itself and clinical symptoms and is confirmed by the
polymorphism and instability of clinical neuroendocrine disorders. The functional state
of the pituitary gland in PTS syndrome changes in half of the patients, and in some
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cases PTS can be combined with pituitary adenomas [5]. Endocrine disorders in PTS
syndrome can manifest themselves as a change in the tropic functions of the pituitary
gland without clinical symptoms. PTS syndrome is characterized by
hyperprolactinemia, which acquires a transient character during dynamic observation:
from normal to moderately elevated [10]. E. A. Mizetskaya et al. suggest that when
conducting a test with parlodel, there is a rapid (after 2 hours) decrease in the prolactin
level, and after 4 hours its content reaches the norm, which is a criterion for the primary
nature of PTS; in secondary PTS, the prolactin level does not normalize. Celani et al.
studied the prolactin level in a test with TRH in patients with primary PTS and patients
with prolactinomas. The results of the study showed that in both cases the prolactin
response to TRH was reduced, so the value of such a test for differential diagnosis is
questionable. It is worth noting that more than half of the patients with
hyperprolactinemia have reduced concentrations of luteinizing and follicle-stimulating
hormones in the blood. Hyperprolactinemia in PTS syndrome in some cases is not a
factor preventing pregnancy, which can proceed favorably even with concomitant
osteoporosis [25]. When studying the adrenocorticotropic function of the pituitary
gland, only an insignificant proportion of patients showed an increased level of ACTH.
Half of the patients experience a decrease in the concentration of ACTH in the blood
serum and secondary adrenal insufficiency, which is often mild and in some cases is
accompanied by a deficiency of somatotropic hormone (STH) [31].0f interest is the
description of two patients with PTS syndrome and ACTH hypersecretion with normal
cortisol levels, which may be associated with the production of ACTH peptide with
low biological activity and subsequent corticotroph infarction and the development of
PTS. The functional activity of the adrenal cortex is reduced in some patients with PTS,
which is confirmed by the ACTH stimulation test. On the contrary, there is a long-term
observation of a patient with all the signs of hypercorticism, in whom MRI excluded
both corticosteroma and pituitary adenoma, and an ectopic source of ACTH production
was not found. Repeated control studies came to one diagnosis: PTS syndrome [71]. A
study of the pituitary-thyroid gland axis function showed that secondary
hypothyroidism was observed in 1/10 patients and was accompanied by a decrease in
the level of triiodothyronine, thyroxine and an increase in the level of thyroid-
stimulating hormone in the blood. The same number of patients had a subclinical form
of hypothyroidism diagnosed by a stimulation test with TRH. Typical disorders of
sexual function in women are oligomenorrhea and amenorrhea. Impaired gonadotropic
function in men often manifests itself as decreased libido, oligospermia, and infertility.
In-depth studies of the pituitary-ovarian (testicular) axis revealed secondary
hypogonadism in a number of cases. The results of the test with luteinizing hormone-
releasing hormone in men confirmed the pituitary nature of hypogonadism, and in
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women - the hypothalamic nature [14]. Secretion of STH in patients with primary PTS
in more than half of the cases tends to decrease, as shown in a study on stimulation
with insulin hypoglycemia, and the frequent association of PTS syndrome with
diseases accompanied by STH deficiency confirms these data. An example is the
combination of PTS with congenital septo-pituitary dysplasia syndrome (agenesis of
the septum pellucidum or corpus callosum, optic nerve hypoplasia, deficiency of STH,
ACTH, thyroid-stimulating hormone and excess prolactin) [24]. In general, patients
with PTS syndrome more often have changes in the function of the anterior pituitary
gland, less often - the posterior lobe. A case of central diabetes insipidus in combination
with hypogonadism is known, and computed tomography data revealed a defect in the
diaphragm of the sella turcica and PTS syndrome [42]. To date, many cases of a
combination of diabetes insipidus and PTS syndrome have been described, which
suggests [34] a high probability of developing central diabetes insipidus against the
background of PTS syndrome. It should be noted that panhypopituitarism and
hypopituitarism are often observed in PTS syndrome [68]. Here is an example of one
case from practice: a 64-year-old woman was examined for persistent hyponatremia
[55]. After a complete clinical and laboratory examination, a diagnosis of
panhypopituitarism was made, and according to MRI of the brain, PTSD syndrome
was diagnosed. It is important to note that the weakening of the tropic functions of the
pituitary gland is sometimes less pronounced in primary PTSD,than in the secondary,
and does not always require replacement therapy. This fact can be explained by the fact
that the presence of a pituitary tumor makes the disorders more profound. 2.
Neurological disorders. According to observations of neurologists of the A. M. Vein
Clinic, patients with PTSD syndrome have a high severity of emotional-personal,
motivational and vegetative disorders [1]. The appearance of clinical symptoms and
worsening of the course of the disease is directly associated with the exacerbation of a
chronic stress situation. In all patients, a stressful environment affects the level of brain
mediators, changing the production of inhibitory and releasing factors of the
hypothalamus, which subsequently affects the function of the pituitary gland. The state
of stress worsens the course of arterial hypertension, which is often present in patients
with PTSD, leading to an increase in vegetative crises, affecting cerebrospinal fluid
dynamics. The misalignment of the hypothalamic-pituitary connections in PTSD
syndrome inevitably disrupts all functions of the hypothalamus, reducing adaptive
properties and increasing susceptibility to stress. In turn, this leads to an increased
response to stress, which is manifested by worsening of the disease, aggravation of
emotional-motivational and vegetative disorders. Schematically, pathological changes
in patients with PTSD syndrome can be presented as follows. Pathology from the
central nervous system: - cephalgic syndrome caused by tension headache or increased
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intracranial pressure, - cerebroasthenic syndrome without vascular lesions: memory
loss, rapid fatigue, tearfulness, decreased tone, leveled by rest and taking nootropic,
vasodilator drugs; - vestibular syndrome: dizziness, unsteadiness and uncertainty of
gait. Pathology from the autonomic nervous system: - complaints of a cardiovascular,
gastrointestinal, respiratory nature. In connection with the position on the increased
pressure of the cerebrospinal fluid in the PTSD syndrome, the dependence of
intracranial hypertension and pituitary function was studied. It was shown that long-
term increased pressure on the anterior pituitary gland led to a decrease in pituitary
function [41]. Impaired cerebrospinal fluid circulation was observed with
hypopituitarism in most patients, with normal pituitary function in a smaller number of
cases, and with concomitant hyperprolactinemia it occupied an intermediate position.
Demineralization and erosion of the sella turcica, also indicating increased intracranial
pressure, were combined with both normal and impaired pituitary function. There is
strong evidence that patients with panhypopituitarism had a history of cerebrovascular
episodes or meningoencephalitis before the development of pituitary insufficiency. It
Is possible that these patients experienced acute attacks of increased intracranial
pressure that were not compensated for by enlargement of the sella turcica. Thus,
subsequent dysfunction of the pituitary gland in some patients is secondary to
disturbances of cerebrospinal fluid circulation. 3.Visual impairment. Visual
impairment varies in nature and severity [52]. Typically, it may be a decrease in visual
acuity in one or both eyes, changes in the visual fields [4], photophobia. Long-term
observation reveals fluctuations in the visual fields, visual acuity, and the state of the
optic nerve heads, which can be explained by changes in cerebrospinal fluid circulation
in the basal cisterns and the degree of sagging of the optic nerves into the sella turcica.
Ophthalmological examination in patients with PTSD is extremely important, since
changes in the visual fields and optic nerve heads can be observed in open-angle
glaucoma or glaucoma with low or normal intraocular pressure, which is not
uncommon and can be combined with PTSD [64]. In this regard, it is necessary to
diagnose glaucoma as the cause of visual field defects, since the treatment tactics for
these diseases are different. Visual impairment in secondary PTS syndrome has slightly
different roots: after surgery on the pituitary gland, the optic chiasm sags into the sella
turcica; after X-ray therapy, there is a high risk of negative effects of radiation on the
vascular system, the development of vasculitis and visual impairment due to narrowing
of the blood vessels. As PTS syndrome was studied, it was found that in half of the
cases it can be associated with other endocrine diseases [12, 35. 76]. This is confirmed
by the combination of PTS with multiple endocrine tumor syndrome type 1 [53],
diabetes mellitus, corticotropinoma [32], etc. An association of PTS syndrome and
Itsenko-Cushing‘s disease is not uncommon [44]. There are also reports in the literature
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on an association with Addison’s disease in a patient who took glucocorticoids for 14
years, and an MRI of the brain revealed a picture of PTS [9]. When studying the
hormonal status, an impaired release of luteinizing and follicle-stimulating hormones
was noted, which could be a manifestation of both hypogonadism and PTSD syndrome.
Finally, PTSD syndrome can quite often be combined with various congenital
anomalies (for example, with Hand-Schiiller-Christian syndrome [56]). In 1995, a case
of PTSD was described in which STH deficiency was noted in combination with
DIDMOAD syndrome [70]. The prevalence of PTSD syndrome in children, according
to the literature, is underestimated, although it ranges from 1 to 58% [51]. It has been
established that perinatal events, changing the blood supply to the pituitary gland or
infundibulum, contribute to the formation of PTSD. It is noteworthy that some authors
consider it important to take into account the presence of unfavorable perinatal factors
in the development of PTSD, while others argue that they have no etiological
significance. In both adults and children, PTSD may be associated with hypofunction
and hyperfunction of the pituitary gland [73]. The most common endocrine disorders
are: isolated growth hormone deficiency [58, 61] (possibly associated with a
biologically inactive form of growth hormone),hypogonadotropic hypogonadism,
premature puberty [62], delayed puberty. In addition, it should be noted that PTS
syndrome can be combined with polyglandular deficiency syndrome in children.
Conflicting opinions regarding the incidence of STH deficiency and polyglandular
deficiency in children can only be explained by the polymorphism of this disease. Thus,
the high incidence of endocrine disorders in PTS syndrome emphasizes the exceptional
Importance of assessing the function of the pituitary gland in individuals with this
disease. Diagnostics. The diagnosis of PTS syndrome is based on the results of various
examination methods. Craniography data in the lateral projection are usually as
follows: no changes in the bone structure and size of the sella turcica, closed cylindrical
shape of the sella turcica. In 1/3 of patients, signs of increased intracranial pressure are
found: hyperpneumatization of the sinus of the sphenoid bone, increased vascular
pattern, digital impressions of the bones of the cranial vault, an increase in the size of
the sella turcica with changes in the bone structure. Characteristic craniographic signs
are usually more pronounced in secondary PTS. Radiography cannot be used as the
sole criterion for diagnosing PTS, since the frequency of detection of intrasellar tumors
and PTS syndrome during this study is almost the same. However, there are still
frequent cases when an enlarged sella turcica is assessed as a pituitary adenoma and
unjustified surgical intervention is undertaken, so further examination should be
carried out. Previously, a reliable method for diagnosing PTS syndrome was
pneumoencephalography, in which the cavity of the sella turcica is filled with gas to
one degree or another. In 76% of cases, air contrasts well with the basal cisterns and
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penetrates into the cavity of the sella turcica. In 24% of cases, pneumoencephalography
data do not allow us to judge the presence of PTS. At present, this technique has no
practical application due to its high trauma and low diagnostic value. Computed
tomography combined with the introduction of contrast agents intravenously or
directly into the cerebrospinal fluid has a higher resolution [60, 78]. In typical cases,
the changes are localized below the diaphragm of the sella turcica; the bottom of the
sella turcica is symmetrically located in the frontal projection and has a closed shape.
The sella turcica is enlarged mainly in the vertical size, there are no signs of thinning
and erosion of the cortical layer, a two-contour bottom is visible on the sagittal section,
the lower line of which is thick and clear, and the upper is blurred. Computed
tomography in patients with secondary PTS often reveals a decrease in tissue density
in its cavity, but this sign is also characteristic of endosellar pituitary adenomas and
non-neoplastic cysts, so further diagnostics should be directed towards searching for
hormone hyperproduction. It is proposed to consider that the volume of the pituitary
gland is up to 150 mm3,revealed by computed tomography data is a criterion for PTS
[40]. In cases where computed tomography data reveals a zone of reduced
echogenicity, it is necessary to perform computed cisternography with amipak.
According to the methodology of this study, the contrast agent penetrates the existing
arachnoid coele and provides good contrast of PTS, but in 2% of cases this procedure
is uninformative. Let us give the following example: a patient with hyperprolactinemia
was diagnosed with PTS according to CT data of the brain, and an MRI study revealed
a microprolactinoma localized in the lower part of the sella turcica [74]. Moreover,
computed tomography is associated with allergic reactions to endolumbar
administration of amipak. Computed tomography with contrast and
pneumoencephalography are invasive methods and are combined with a significant
radiation load. A modern diagnostic method for detecting PTSD is a non-invasive
method of intrascopic diagnostics - MRI, based on the phenomenon of nuclear
magnetic resonance [66]. The method allows conducting research without the use of
ionizing radiation, the introduction of iodine substances, the study can be carried out
repeatedly and in 3 mutually perpendicular planes [45]. The state of the pituitary gland
and the cerebrospinal fluid-conducting system is most clearly and informatively
assessed in the sagittal section. When comparing the MRI picture of the brain in healthy
individuals and patients with PTSD, it was found that the relative signal intensity of
the deformed pituitary gland is significantly lower, especially on the T-echo image
[30]. The MRI picture of PTS looks like this [2]: in the area of the unchanged sella
turcica there is a zone of low signal intensity, which has a clear glow when conducting
"MR myelography", which is interpreted as the presence of fluid contents in the
intrasellar area - cerebrospinal fluid, the pituitary gland is deformed and takes the shape
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of a sickle or a crescent 2-4 mm thick and is flattened along the bottom of the sella
turcica. Many studies devoted to MRI of the brain in PTS syndrome allow us to
conclude that the diagnostic value of MRI in this pathology reaches 100%. Domestic
and foreign researchers of the problem of diagnosing PTS syndrome recommend MRI
of the brain in patients taking dopamine agonists, thyroid hormones for a long time, as
well as in patients diagnosed with hypopituitarism, since these factors lead to the
formation of PTS.A patient with hyperprolactinemia was diagnosed with PTS
according to CT of the brain, and an MRI study revealed a microprolactinoma localized
in the lower part of the sella turcica [74]. Moreover, computed tomography is
associated with allergic reactions to endolumbar administration of amipak. Computed
tomography with contrast and pneumoencephalography are invasive methods and are
combined with significant radiation exposure. A modern diagnostic method for
detecting PTS syndrome is a non-invasive method of intrascopic diagnostics - MRI,
based on the phenomenon of nuclear magnetic resonance [66]. The method allows
conducting studies without the use of ionizing radiation, the introduction of iodine
substances, the study can be carried out repeatedly and in 3 mutually perpendicular
planes [45]. The state of the pituitary gland and the cerebrospinal fluid-conducting
system is most clearly and informatively assessed in a sagittal section. When
comparing the MRI pattern of the brain in healthy individuals and patients with PTSD,
it was found that the relative signal intensity of the deformed pituitary gland is
significantly lower, especially on the T-echo image [30]. The PTSD pattern on MRI
looks like this [2]: in the area of the unchanged sella turcica, there is a zone of low
signal intensity that has a clear glow when performing "MR myelography", which is
interpreted as the presence of fluid contents in the intrasellar area - cerebrospinal fluid,
the pituitary gland is deformed and takes the shape of a sickle or crescent 2-4 mm thick
and is spread along the bottom of the sella turcica. Many studies devoted to MRI of the
brain in PTSD syndrome allow us to conclude that the diagnostic value of MRI in this
pathology reaches 100%. Domestic and foreign researchers of the problem of
diagnosing PTSD recommend conducting MRI of the brain in patients who have been
taking dopamine agonists, thyroid hormones for a long time, as well as in patients
diagnosed with hypopituitarism, since these factors lead to the formation of PTSD.A
patient with hyperprolactinemia was diagnosed with PTS according to CT of the brain,
and an MRI study revealed a microprolactinoma localized in the lower part of the sella
turcica [74]. Moreover, computed tomography is associated with allergic reactions to
endolumbar administration of amipak. Computed tomography with contrast and
pneumoencephalography are invasive methods and are combined with significant
radiation exposure. A modern diagnostic method for detecting PTS syndrome is a non-
invasive method of intrascopic diagnostics - MRI, based on the phenomenon of nuclear
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magnetic resonance [66]. The method allows conducting studies without the use of
lonizing radiation, the introduction of iodine substances, the study can be carried out
repeatedly and in 3 mutually perpendicular planes [45]. The state of the pituitary gland
and the cerebrospinal fluid-conducting system is most clearly and informatively
assessed in a sagittal section. When comparing the MRI pattern of the brain in healthy
individuals and patients with PTSD, it was found that the relative signal intensity of
the deformed pituitary gland is significantly lower, especially on the T-echo image
[30]. The PTSD pattern on MRI looks like this [2]: in the area of the unchanged sella
turcica, there is a zone of low signal intensity that has a clear glow when performing
"MR myelography", which is interpreted as the presence of fluid contents in the
intrasellar area - cerebrospinal fluid, the pituitary gland is deformed and takes the shape
of a sickle or crescent 2-4 mm thick and is spread along the bottom of the sella turcica.
Many studies devoted to MRI of the brain in PTSD syndrome allow us to conclude that
the diagnostic value of MRI in this pathology reaches 100%. Domestic and foreign
researchers of the problem of diagnosing PTSD recommend conducting MRI of the
brain in patients who have been taking dopamine agonists, thyroid hormones for a long
time, as well as in patients diagnosed with hypopituitarism, since these factors lead to
the formation of PTSD.that the relative signal intensity of the deformed pituitary gland
is significantly lower, especially on the T-echo image [30]. The picture of PTS on MRI
looks like this [2]: in the area of the unchanged sella turcica there is a zone of low
signal intensity, which has a clear glow when conducting "MR myelography", which
Is interpreted as the presence of fluid contents in the intrasellar area - cerebrospinal
fluid, the pituitary gland is deformed and takes the shape of a sickle or crescent 2-4
mm thick and is flattened along the bottom of the sella turcica. Many studies devoted
to MRI of the brain in PTS syndrome allow us to conclude that the diagnostic value of
MRI in this pathology reaches 100%. Domestic and foreign researchers of the problem
of diagnosing PTS syndrome recommend MRI of the brain in patients taking dopamine
agonists, thyroid hormones for a long time, as well as in patients diagnosed with
hypopituitarism, since these factors lead to the formation of PTS.that the relative signal
intensity of the deformed pituitary gland is significantly lower, especially on the T-
echo image [30]. The picture of PTS on MRI looks like this [2]: in the area of the
unchanged sella turcica there is a zone of low signal intensity, which has a clear glow
when conducting "MR myelography"”, which is interpreted as the presence of fluid
contents in the intrasellar area - cerebrospinal fluid, the pituitary gland is deformed and
takes the shape of a sickle or crescent 2-4 mm thick and is flattened along the bottom
of the sella turcica. Many studies devoted to MRI of the brain in PTS syndrome allow
us to conclude that the diagnostic value of MRI in this pathology reaches 100%.
Domestic and foreign researchers of the problem of diagnosing PTS syndrome
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recommend MRI of the brain in patients taking dopamine agonists, thyroid hormones
for a long time, as well as in patients diagnosed with hypopituitarism, since these
factors lead to the formation of PTS.

Treatment. Treatment of neuroendocrine disorders in PTSD syndrome depends
on the clinical picture and hormonal levels. Dehydration and vascular therapy are
indicated to improve hemodynamics in the chiasmatic-sellar region. The severity of
motivational and psychovegetative disorders determines the introduction of
vegetotropic and psychotropic drugs into the spectrum of therapeutic measures. The
threat of vision loss is an indication for surgical intervention [8]. Currently,
transsphenoidal [791 extradural introduction of a removable balloon [18] filled with
silicone [50] is widely used abroad. An alternative approach is tamponade of the sella
turcica with fat [59], muscle, cartilage or bone [3] with the possibility of performing
simultaneous adenomectomy [7]. With the help of the listed methods, the severity of
headaches and visual disorders decreases within a few days, which would be difficult
to achieve in some cases by therapeutic measures. A method for treating progressive
loss of vision in this disease has also been proposed — transsphenoidal chiasmopexy
[28|, and in patients with intracranial arterial hypertension and PTSD, lumboperitoneal
shunting is successfully used. There is an opinion that the combination of spontaneous
spinal rhinorrhea and progressive visual impairment in combination with severe
intracranial hypertension is an indication for surgical treatment, for example,
tamponade of the sella turcica with muscle or cartilage [59]. The prognosis of PTSD
syndrome is determined by the degree of endocrine, neurological, and
ophthalmological disorders. With adequate symptomatic therapy, a favorable course of
the disease can be ensured.
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RAQAMLI VALYUTALARNING MOLIYAVIY INKLYUZIVLIKNI
YARATISH VA IQTISODIY O‘SISHNI RAG*‘BATLANTIRISH
SALOHIYATI

Tangriberganova Dilruxsor Baxtiyarovna
TTA Urganch filiali Pediatriya tyutori

ANNOTATSIYA

Ragamli valyutalar (masalan, kriptovalyutalar va markazlashtirilgan ragamli
valyutalar) moliyaviy inklyuzivlikni yaratish va iqtisodiy o‘sishni rag‘batlantirishda
katta salohiyatga ega bo‘lish. Bu mavzuda aspektlar orgali bu salohiyatni tushuntirish
mumkin.

Kalit so‘zlar: Moliyaviy inklyuzivlikni oshirish, Iqtisodiy o‘sishni
rag‘batlantirish, global iqgtisodiy integratsiya, innovatsion yechimlar va ragamli
igtisodiyot, moliyaviy ta’lim va shaxsiy moliyaviy boshgaruv.

KIRISH

Ragamli valyutalar orgali odamlar bank xizmatlariga kirish imkoniyatiga ega
bo‘Imasalar ham, igtisodiy tizimga qo‘shilishi mumkin. Ragamli valyutalar, aynigsa,
markazlashtirilgan yoki blockchain texnologiyalariga asoslangan tizimlar, banklarga
yoki moliyaviy institutlarga murojaat gilmasdan ham global miqyosda operatsiyalarni
amalga oshirish imkonini beradi. Bu:

« Qashshoglikni kamaytirish: Bank hisoblari bo‘Imagan odamlar uchun oddiy
smartfon orgali pul jo‘natish va olish imkoniyatlari yaratadi.

« Xalgaro o‘tkazmalarni arzonlashtirish: Ragamli valyutalar, an’anaviy bank
o‘tkazmalari bilan solishtirganda, past to‘lovlar va tezroq tranzaksiyalarni tagdim
etadi, bu esa igtisodiy integratsiyani osonlashtiradi.

« Moliyaviy xizmatlar kengaytirish: Kreditlar, sug‘urtalar va investitsiyalar kabi
moliyaviy xizmatlarga ham yanada ko‘prog odamlar kirish imkoniyatiga ega bo‘ladi.

ADABIYOTLAR TAHLILI VA METODLAR

Bu adabiyotlar ragamli valyutalar, ularning moliyaviy inklyuzivlik yaratishdagi
roli, va iqtisodiy o‘sishni rag‘batlantirishda imkoniyatlarni tahlil gilishga yordam
beradi. Har bir manba o‘zining alohida tadgiqotlari va yondashuvlari bilan mavzuni
keng gamrab oladi.
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NATIJALAR

Ragamli valyutalar iqgtisodiy o‘sishning bir nechta muhim jihatlarini
rivojlantiradi:

«Yangi ish of‘rinlari vyaratish: Ragamli valyutalar va blockchain
texnologiyalarini joriy etish yangi sohalar va ish o‘rinlarini yaratadi, masalan, ragamli
valyuta treyderlari, texnologik rivojlanish uchun mutaxassislar, va boshga sohalar.

« Investitsiyalarni jalb gilish: Ragamli valyutalar va blockchain texnologiyalari
yangi investitsiya imkoniyatlarini tagdim etadi, bu esa innovatsiyalar va startaplarni
rag‘batlantiradi. Kriptovalyutalar orqgali amalga oshiriladigan 1CO (Initial Coin
Offering) yoki STO (Security Token Offering) lar yangi kapitalni jalb gilish uchun
samarali vositalardir.

« Shaffoflikni oshirish: Ragamli valyutalar tizimida amalga oshirilgan barcha
tranzaksiyalarni blokcheyn orqali shaffof qilish, igtisodiy tizimda ishonchni oshiradi
va korrupsiyani kamaytiradi. Bu igtisodiy o‘sishni rag‘batlantiruvchi muhim omildir.

Raqamli valyutalar o‘zaro o‘zaro bog‘liq bo‘lgan global moliyaviy tizimni
rivojlantiradi. Turli mamlakatlar o‘rtasida pul o°‘tkazmalarining tezligi va
samaradorligini oshiradi. Bu esa savdo va xizmat ko‘rsatish sohalarini yaxshilaydi.

MUHOKAMA

Ragamli valyutalar bilan bog‘lig texnologiyalarni qgo‘llash, aynigsa,
decentralizatsiya, smart-kontraktlar va yangi iqtisodiy tizimlarni yaratishga imkon
beradi. Bu innovatsiyalar, yangi ish o‘rinlari va igtisodiy imkoniyatlarni taqdim etadi.

Ragamli valyutalar foydalanuvchilarni moliyaviy savodxonlikni oshirishga
majbur qgiladi. Odamlar ragamli valyutalar va ularning ishlash prinsiplari hagida
ko‘proq ma’lumot olishadi, bu esa shaxsiy moliyaviy boshqaruvni yaxshilashga
yordam beradi.

XULOSA

Ragamli valyutalar moliyaviy inklyuzivlikni yaratishda va iqtisodiy o‘sishni
rag‘batlantirishda katta imkoniyatlarga ega. Ular nafagat yangi moliyaviy imkoniyatlar
yaratadi, balki global igtisodiy tizimning shaffofligi, samaradorligi va bargarorligini
ta’minlaydi. Biroq, bunday tizimlarning to‘liq potentsialiga erishish uchun, tartibga
solish, xavfsizlikni ta’minlash va texnologiyalarni rivojlantirishda ehtiyotkorlik bilan
yondashish zarur,
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ANNOTATSIYA

Ushbu ilmiy maqolada reduktorlar silindrik tishli g ‘ildiragining yeyilish
hajmining omillariga esperimental rejalashtirish va matematik ishlov berish usullari
ko rib chigilgan. Magolada kiruvchi omillar sifatida aylanish tezligi, material
qattiqligi va ta’sir etuvchi kuchlar (yuklanish) olingan bo ‘lib, chiquvchi omil sifatida
olingan tishchi g ‘ildirakning ishchi yuzasining yemirilish hajmiga ta’siri o ‘rganiladi.
Ushbu omillar o ‘rtasidagi bog ‘lanishlar matrematik model yordamida aniq
ko ‘rsatgichlar bilan tasvirlanadi va magbul nugtalar tanlab olinadi. Tadgiqotdan
ko ‘zlangan magsad tishchi g ‘ildirakning ishchi yuzasini yemirilishni oldini olish va
sharoitga mos ravishda optimal parametrlarni tanlashdir.

Kalit so‘zlar: reduktor, tishli g‘ildiriak, matamatik modellashtirish,
eksperimental rejalashtirish, kiruvchi-chiquvchi omillar.

AHHOTALIUA
B Oannoti Hayunoti cmamve paccmompenvl Memoobl IKCHEePUMEHMATbHO20
NIAHUPOBAHUS U MamemMamuyeckou oopabomku Gaxmopos obvema uU3Hoca
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YuIuHOpuYeckux 3ybuamsix Kolec pedykmopos. B cmamwe paccmampusaromcs
CKOpOCMb 8paujeHus, meepoocms Mamepuala u oeticmgylowue cuivl (Hazpys3ka) 8
Kauecmee 6X00HbIX (DaKmopos, a makice uzyuaemcs enusHue padodel no8epxHocmu
3y0uamoeco Koeca, 83amo2o 8 Kauecmee 8blX0OH020 (pakmopa, Ha 8eIUudUHy U3HOCA.
Cesa3u medxcoy smumu akmopamu Onucvbl8aromcs MOYHbIMU NOKA3AMENIMU C
HOMOWBIO MAMPUYHOU MOOenU, U BblOUPAIOMC ONMmuMaivibie mouku. Llenvio
uccne008anusl A611emcs npedomepaweHue U3Hoca pabouetl no8epxHOCmu 3yo4amozo
KoJleca u 6b100p ONMUMATbHBIX HAPAMEMPO8 8 COOMEEMCMBUU C YCIIOBUAMU.

Kntouesvie cnosa: pedoykmop, 3youamoe  Koleco, MamemMamuyecKoe
MoOenupoeanue, IKCHEPUMEHMANbHOE —NIAHUPOBAHUE, BXOOHble U  BbIXOOHbIE
g axkmopei.

ABSTRACT

In this scientific article, methods of experimental planning and mathematical
processing of the factors of wear volume of the cylindrical gear of reducers are
considered. The article examines the influence of rotational speed, material hardness,
and acting forces (load) as input factors on the wear volume of the working surface of
the gear wheel, taken as the output factor. The relationships between these factors are
described by specific indicators using a matrix model, and optimal points are selected.
The purpose of the study is to prevent wear of the working surface of the gear and to
select optimal parameters in accordance with the conditions.

Keywords: gearbox, gear wheel, mathematical modeling, experimental planning,
input-output factors.

Reduktorlar mexanik harakatni uzatish va aylanish tezligini o‘zgartirish uchun
mo‘ljallangan qurilmalardir. Ularning tarkibiy qismlaridan biri silindrik tishli
g‘ildiraklar bo‘lib, ular parallel o‘qlar orasida aylanish harakatini uzatadi. Ushbu
texnologiya mashinasozlikning eng ko‘p qo‘llaniladigan qismlaridan biri hisoblanadi.
Quyida silindrik tishli g‘ildiraklarning ishlatilishi, ularning afzalliklari va kamchiliklari
hagida batafsil ma’lumot beriladi. Silindrik tishli g‘ildiraklar aylanish harakatini va
momentni uzatishda, shuningdek, tezlikni oshirish yoki kamaytirishda asosiy
vositalardan biri hisoblanadi. Ular yuqgori samaradorlik, bargarorlik va aniglik talab
gilinadigan barcha sohalarda keng qo‘llaniladi.

Ishlatiladigan sohalar va qurilmalar: 1. Avtomobil sanoati: Avtomobil uzatish
qutilari, differensial tizimlari, elektr avtomobillarda moment uzatish mexanizmlari. 2.
Energetika: shamol turbinalari uchun kuchli uzatmalar. gidroelektr stansiyalaridagi
generatorlar. bug® turbinalarida. 3. Mashinasozlik va sanoat jihozlari: Frezalash,
tornalash va burg‘ulash stanoklari. Oziq-ovqgat ishlab chigarish uskunalari. Kimyoviy
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texnologiyalar uchun mikserlar va aralashtirgichlar. 4. Robototexnika: Yuqori aniglik
talab qilinadigan robot qo‘llarining mexanik wuzatmalari. Mexatronika va
avtomatlashtirish tizimlari. Silindrik tishli g‘ildiraklarning turlarib: to‘g‘ri tishli
g‘ildiraklar, Qiya tishli g‘ildiraklar: ,ichki tishli g‘ildiraklar:

Silindrik tishli g‘ildiraklarning samaradorligi 95-98% gacha bo‘lib, energiya
yo‘qotish darajasi minimaldir. Aniqlik va ishonchlilik: Tishli mexanizmlar aylanish
harakatini juda aniq uzatadi, bu esa sanoat uskunalari va robototexnika uchun
muhimdir.  Kichik hajm va ixchamlik: Konstruksiya ixchamligi va og‘irlikni
kamaytirish imkoniyati mavjud. Uzoq muddatli ishlash: Tishli g‘ildiraklar mustahkam
materiallardan ishlab chiqgarilgani sababli uzoq xizmat giladi. Qulay texnik xizmat
ko‘rsatish: Oddiy yog‘lash va muntazam tekshiruv mexanizmning barqaror ishlashini
ta’minlaydi. Barqaror ishlash va kam shovqin: Qiya tishli g‘ildiraklar kam shovqinli
ishlaydi va bargaror uzatma ta’minlaydi.

Reduktorlar silindrik tishli g‘ildiragining kamchiliklari : Narx yuqoriligi: Yuqori
aniqlikdagi va sifatli materiallardan tayyorlangan tishli g‘ildiraklarning ishlab
chigarish narxi baland. - Murakkab ishlab chigarish jarayoni: Tishlarning aniq
shakllanishi uchun zamonaviy texnologiyalar talab etiladi. Oc‘qlar joylashishining
cheklanganligi: Silindrik tishli g‘ildiraklar faqat parallel o‘qlar uchun mos keladi, bu
esa universal emasligini ko‘rsatadi. Yog‘lashga talabchanlik: Mexanizm uzoq muddat
ishlashi uchun muntazam yog‘lash talab gilinadi. Yog‘lashning yo‘qligi tishlarning tez
yeyilishiga olib keladi. Og‘irlik va joy talabi: Ba’zi hollarda tishli mexanizmlar katta
hajm va og‘irlikka ega bo‘lishi mumkin.

Silindrik tishli g‘ildiraklar bugungi kunda harakat uzatish tizimlarining eng
samarali va ishonchli elementlari hisoblanadi. Ular sanoat, energetika, transport va
robototexnika kabi ko‘plab sohalarda keng qo‘llaniladi. Biroq, yuqori aniqlik va sifatli
xizmat ko‘rsatish talab etilishi ularning narxini oshiradi. Ammo ularning uzoq
muddatli xizmat qilish muddati va samaradorligi bu xarajatlarni oglaydi.

Tishli g‘ildiraklarning yeyilishi mexanizmning ishlash samaradorligi va xizmat
muddatiga ta’sir giluvchi asosiy muammolardan biridir. Yeyilish mexanik stress, ish
sharoitlari, materialning xususiyatlari va texnik xizmat ko‘rsatish darajasiga bog‘liq.
Quyida tishli g‘ildiraklarning yeyilish sabablari, turlari va oldini olish usullari
keltirilgan. Yeyilish sabablari 1. Mexanik yuklanish: Haddan tashgari yuklanish yoki
dinamik zarbalar tishlarning tez eskirishiga olib keladi. 2. Yog‘lashning yetarli
emasligi: Yetarli darajada yog‘lanmagan tishlar bir-biriga nisbatan gattiq ishgalanadi,
bu esa yeyilishning kuchayishiga sabab bo‘ladi. 3. Ishgalanish va aginma: Tez-tez
harakatlanadigan va katta yuk oladigan tishli mexanizmlar yuzasida asinma yuzaga
keladi. 4. Materialning sifatsizligi: Sifatsiz materialdan tayyorlangan tishli g‘ildiraklar
mexanik stress va ishgalanishga bardosh bera olmaydi. 5. Tashqi omillar: Chang,
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namlik va kimyoviy moddalar tishli g‘ildiraklarning korroziyaga uchrashiga va
yeyilishiga sabab bo‘lishi mumkin. 6. Noto‘g‘ri sozlash: Tishli juftliklarning noto‘g‘ri
o‘rnatilishi yoki sozlanishi yuk tagsimotini notekis qilib, tishlarning tez eskirishiga olib
keladi.

Tishli g‘ildiraklarning yeyilish turlari 1. Ishqgalanish (abrasiv) yeyilishi Sabab:
Tishlarning ish yuzasida chang, metall zarralari yoki gattiq zarrachalarning mavjudligi.
Ko‘rinish: Tishlar yuzalana boshlaydi, abraziv izlar paydo bo‘ladi.

2. Charchoq yeyilishi Sabab: Tish yuzasiga doimiy ravishda yuklanish va
tebranish. Ko‘rinish: Tish yuzasida mayda yoriqlar, shikastlangan joylar paydo bo‘ladi.

Tishli g‘ildiraklarning yeyilishini oldini olish choralari 1. To‘g‘ri material tanlash
Mustahkamligi yuqori bo‘lgan qotishmalar yoki issiglik bilan ishlov berilgan po‘latdan
foydalanish kerak. 2. Yog‘lash tizimi Yaxshi sifatli yog‘lash materiallaridan
foydalanish va ularni muntazam ravishda yangilash. Yog‘lash moslamalarining to‘g‘ri
ishlashini ta’minlash. 3. Yukni me’yorlash Mexanizmni haddan tashqgari yuklamaslik.
Dinamik yuklarning oldini olish uchun amortizatsiya tizimini qo‘llash. 4. Muntazam
texnik xizmat  Mexanizmning holatini muntazam kuzatib borish va kerakli
o‘zgartirishlarni kiritish.

Mashinalarda ishlatiladigan tishli g‘ildiraklar turli mexanik tizimlar uchun muhim
element bo‘lib, ularning asosiy vazifalari quyidagilardan iborat:

- harakatni uzatish: tishli g‘ildiraklar yordamida bir mexanizmning aylanish
harakati boshga mexanizmga uzatiladi.

- moment va kuch uzatish: katta momentlarni kichik yoki katta tezlikda uzatadi,
bu harakatni samarali amalga oshirishni ta’minlaydi.

- tezlikni oshirish yoki kamaytirish: tishli nisbat orgali harakat tezligini
o‘zgartiradi (reduksiya yoki ko‘paytirish).

- yo‘nalishni o‘zgartirish: harakat yo‘nalishini (parallel, perpendikulyar yoki
burchak ostida) o‘zgartiradi.

- aniq harakat uzatish: tishli g‘ildiraklar sinxron va aniqglik talab gilinadigan
tizimlarda foydalaniladi, masalan, sanoat mexanizmlari yoki ragamli boshgariladigan
dastgohlarda.

- shovqinni pasaytirish: ba’zi hollarda shovginni kamaytiruvchi xususiyatga ega
tishli gildiraklar ishlatiladi.

Tishli g‘ildiraklar mexanik tizimlarda yugori yuklanish va doimiy harakat
sharoitida ishlaydi, bu esa ularning turli gismlarida shikastlanishlar yuzaga kelishiga
sabab bo‘ladi.Tishli gtildiraklarning ishdan chigadigan joylari quyidagilardir: Tishlar ,
markaziy teshik va flants.

Tishli gildiraklarning ishdan chiqish sabablari quyidagicha bo‘ladi:
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- Tishning yeyilishi: yetarli darajada moylash bo‘lmaganda; harakatlanuvchi
gismlarning haddan tashqgari yuqori tezlikda ishlashi;

ishgalanish kuchining ortishi:

Natijada tish yuzasida tirnalish , yuklama ortganda yoki sirpanish natijasida
yuzaki gatlamning buzilishi kuzatiladi.

- Korroziya: Namlik, kimyoviy moddalar yoki agressiv muhitda ishlash, himoya
gatlami yo‘qgligi. Natijada metall yuzasining zanglashi va yemirilishi kuzatiladi.

- Sirpanish yoki siljish: Yuqori tezlik va ishgalanishning ortishi, moylash
materialining sifatsizligi yoki haddan tashqgari gizishi. Natijada tish yuzasining
shilinishi va geometrik o‘zgarishlarning hosil bo‘ladi.

Tishli g‘ildiraklarning ishdan chigishi ko‘pincha noto‘g‘ri ekspluatatsiya,
material ishchi yuzasining yetarli darajada gattig emasligi yoki texnik xizmatning
yetishmasligi natijasida yuzaga keladi.

Mashinasozlik va qishloq xo‘jaligi texnikalarida tishli g‘ildiraklar turli
materiallardan tayyorlanadi. Material tanlash g‘ildirakning ishlash sharoiti, yuklanish
darajasi, yeyilish chidamlilik talablari va iqtisodiy jihatlarni hisobga olgan holda
amalga oshiriladi.

Tishli g‘ildiraklar tayyorlanadigan materiallar: Po‘latlar, cho‘yan va kompozit
materiallar.

- Po‘latlar: Uglerodli po‘latlar (Po‘lat 40, Po‘lat 45X) — o‘rtacha yuklangan tishli
g‘ildiraklar uchun.

- Legirlangan po‘latlar ( 38XH3M®A, 12XM) — yuqori chidamlilik va yeyilishga
chidamlilik talab gilinadigan tishli g‘ildiraklar uchun.

Tishli g‘ildiraklar uchun materialning yeyilishga bardoshliligini sementatsiyalash
usuli bilan oshirish imkoniyati mavjud.

Sementatsiya — metall sirtini uglerod bilan boyitish orgali uning qattigligini
oshirishga mo‘ljallangan kimyoviy-termik ishlov berish usuli. Bu wusul tishli
g‘ildiraklar ishchi yuzalarining yeyilishga bardoshliligini oshirishning eng samarali
yo‘llaridan biridir. Sementatsiya jarayonida metall sirtida gattiq gatlam hosil bo‘ladi,
ichki gismi esa egiluvchanlik va zarba yuklariga chidamliligini saglab goladi.

Sementatsiyaning tishli g‘ildiraklar uchun ahamiyati:

- Yeyilishga chidamlilikni oshiradi:

Tishli g‘ildirakning ishlash jarayonida tishlar yuzasi yugori yeyilishga uchraydi.

Sementatsiya bu yuzani gattigligini oshirib uning uzog muddatga ishlashini taminlaydi.
- Charchashga chidamlilikni yaxshilaydi:

Sementatsiya jarayonida metall sirtida yuqori qattiglikka ega qatlam hosil bo‘ladi,
bu esa mexanik charchashni kamaytiradi.

- Zarbaga chidamlilikni saglaydi:
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Ichki gatlam elastik bo‘lib qoladi, bu esa kuchli zarba va momentlarni bardoshli
gilish imkonini beradi.
- Ishlash muddatini oshiradi:
Tishli g‘ildiraklar uzog muddat davomida yuk ostida ishlaydi. Sementatsiya
materialni korroziya va termal ta’sirlarga chidamli giladi.
Sementatsiya odatda kam uglerodli po‘latlar uchun go‘llaniladi (masalan,
Po‘lat 20, Po‘lat 25 va Po‘lat 30). Sementatsiyalash jarayoni quyidagi
bosgichlardan iborat bo‘ladi:
- Uglerod bilan to‘yintirish:
Tishli g“ildirak ishchi yuzasi yuqgori haroratda uglerod atomlari diffuziya gilinadi.
Uglerod manbalari: Gaz (CH,, CO), suyuq (organik moddalar) yoki gattiq (ko‘mir
kukuni).
- Diffuziya:
Yugori haroratda (850-950°C) uglerod atomlari metallga kiradi va uning
yuzasida gattiq gatlam hosil giladi.
- Toblash:
Uglerod bilan boyitilgan tishli gcildirak tez sovitiladi (masalan, moyda). Bu
jarayon sirtni yanada gattiglashtiradi.
- Bo‘shatish:
Metallning ichki gismini mos elastiklikka ega qgilish uchun (350-500°C) issiqlik
bilan gayta ishlov beriladi.
Sementatsiya quyidagicha turlari mavjud:
- Gazli sementatsiya:
Uglerod manbai sifatida gazlardan (masalan, CH, yoki CO) foydalaniladi.
Zamonaviy texnikada eng keng qo‘llaniladigan usul.
Yugori aniglik va bir xilda gatlam hosil gilish imkonini beradi.
- Suyuq sementatsiya:
Metall maxsus suyuglikka (masalan, uglerodga boy eritma) botiriladi.
Oson va tez amalga oshiriladi, lekin ekologik jihatdan xavfli hisoblanadi.
- Qattig sementatsiya:
Metall gattiq uglerodli materiallar (pista kukuni) orasiga joylashtiriladi.
An’anaviy, lekin kamroq go‘llaniladigan usul hisoblanadi.
Sementatsiya yordamida bardoshlilikni oshirish omillari:
Tishli g‘ildiraklarning gattigligi 58-62 HRC darajasiga yetkaziladi, bu yeyilish va
charchashga chidamlilikni sezilarli darajada oshiradi.
Sementatsiyalash jarayoni iqtisodiy jihatdan magbul bo‘lib, uzog muddat
ishlovchi tishli g‘ildiraklar yaratishga imkon beradi.
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Reduktorlarning silindrik tishli g‘ildiraklari mexanik uzatmalar tizimining asosiy
elementlaridan biri bo‘lib, ularning yeyilishi mexanik samaradorlik va xizmat
muddatiga bevosita ta’sir ko‘rsatadi. Ushbu tadgigotda yeyilish hisobi uchun Archard
formulasi asos qilib olinadi. Shuningdek, yeyilish jarayoniga ta’sir etuvchi muhim
parametrlar, jumladan, aylanishlar soni, material qattigligi va ta’sir etuvchi kuchlar
tahlil gilinadi.

Archard formulasi Archard yeyilish modeliga ko‘ra, tishli g‘ildiraklar yeyilish
miqgdori quyidagi tenglama orqali ifodalanadi:

__ KFL
T H

Bu yerda:

W - Yeyilish hajmi (mm?).

K - Yeyilish koeffitsienti (adimension).

F - Tishlarga ta’sir etuvchi kuch (N).

L - Nisbiy siljish masofasi (m).

H - Materialning qattigligi (MPa).

Archard formulasi tishli g‘ildiraklarning yeyilishiga ta’sir etuvchi asosiy
omillarni ko‘rsatadi. Ushbu parametrlarni tahlil gilish orqali yeyilishning oldini olish
choralari ishlab chigiladi.

1-  rasm. Mexanik uzatmalar quitisi.
Archard formulasi tishli g‘ildiraklarning yeyilishiga ta’sir etuvchi asosiy
omillarni ko‘rsatadi. Ushbu parametrlarni tahlil qilish orqali yeyilishning oldini olish
choralari ishlab chigiladi.
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2-rasm. Silindrik tishli g‘ildirakning umumiy Kko‘rinishi

1. Aylanishlar soni (n).

Tishli g‘ildirak aylanishlar soni yeyilish jarayoniga bevosita ta’sir qiladi:

Aylanishlar soni ortishi bilan siljish masofasi () oshadi, bu esa yeyilish hajmining
ortishiga olib keladi.

Optimal aylanish tezligini tanlash yeyilishni kamaytirish imkonini beradi.

2. Material gattigligi (H)

Materialning gattigligi yeyilish hajmini belgilovchi asosiy parametrdir:

Yugori gattiglikli materiallardan foydalanish yeyilishni kamaytiradi.

Tishli g‘ildirak materiallarining Brinell gattiglik (HB) qiymatlari yeyilishni
bashorat gilishda muhim hisoblanadi.

3. Ta’sir etuvchi kuch (F)

Tishlarga ta’sir etuvchi kuch yeyilish jarayonining intensivligiga bevosita ta’sir
giladi:

Kuch ortganda yeyilish migdori oshadi.

Yuklamalarni bir tekisda tagsimlash va ortigcha kuchlarni cheklash yeyilishni
kamaytirishga yordam beradi.

Silindrik tishli g‘ildiraklarning yeyilish modellashtirish usullari:

1. Archard formulasi bo‘yicha yeyilish hisobi

Tishli g‘ildirakning yeyilishi quyidagicha hisoblanadi:

Siljish masofasini hisoblash:

L=m-dn-t

d - G‘ildirak diametri (m).
n - Aylanishlar soni (1/s).
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t - Ishlash vaqti (s).
L — siljish masofasining normallik darajasi: L= 1000 m
2. Ta’sir etuvchi kuchning aniqlanishi:

Ta’sir etuvchi kuch (F) moment va tishli uzatma shakliga bog‘liq holda
hisoblanadi:

=13

T - Moment (Nm).
r - Radius (m).

T=FXL (N*mm)

3-rasm. Tishli g¢ildirakka ta’sir etuvchi kuch .

F — perpendikularyar ta’sir etuvchi kuch;

T — burovchi momemnt;

L — tish va markaz orasidagi masofa.
Yugorida keltirilgan tenglamalardan foydalanib, W ni hisoblash mumkin.
Tishli g‘ildiraklar yeyilishiga ta’sir etuvchi shakl omillari
1. Tishli uzatma geometriyasi
Tishlarning profili yeyilish jarayonida muhim rol o‘ynaydi:
Tish burchagi: Tishlarning ishgalanish maydonini belgilaydi. Katta burchak

ko*proq bosim hosil giladi.

Tish kengligi va balandligi: Yeyilishga bardoshlikni oshiradi
2. Yog‘lash va sovutish tizimlari
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Tishli g‘ildiraklar orasidagi ishqalanishni kamaytirish uchun:

Yog‘lash samaradorligini oshirish.

Ish haroratini pasaytirish yeyilish miqdorini sezilarli darajada kamaytiradi.

Tahlil natijalari va modellashtirish natijalari asosida tavsiyalar

1. Optimal aylanish tezligini tanlash:

Yugori aylanish tezligi ishlash samaradorligini oshirsa-da, ortiqcha tezlik yeyilish
jarayonini tezlashtiradi. Shu bois, optimal aylanish tezligini () tanlash kerak.

2. Material tanlovi

Yuqori qattiglikdagi po‘latlar (masalan, 40X, 45) yeyilishga chidamli bo‘lib,
uzatmalarning xizmat muddatini oshiradi.

Ish sharoitiga garab termik ishlov berish usullaridan foydalanish tavsiya etiladi.

3. Ta’sir etuvchi kuchlarni kamaytirish:

Tishli uzatmalarning geometriyasini optimallashtirish orgali yuklamani
kamaytirish.

Dvigatel momentini optimal boshgarish.

4. Yog‘lash va sovutish tizimini takomillashtirish:

Yaxshi sifatli moylash materiallaridan foydalanish.

Sovutish tizimini qo‘llash harorat va ishqalanishni pasaytiradi.

Archard formulasi asosida silindrik  tishli  g‘ildiraklarning  yeyilishi
modellashtirilishi tishli uzatmalarning samaradorligi va xizmat muddatini oshirish
uchun zarurdir. Ushbu hisob-kitoblarda aylanishlar soni, material qattiqligi va ta’sir
etuvchi kuchlarning optimal kombinatsiyasi orgali yeyilishni kamaytirish mumkin.
Modellashtirish natijalariga asoslanib, dizaynni takomillashtirish va texnik xizmat
ko‘rsatish rejimini ishlab chiqish reduktorlarning samaradorligini oshiradi va ularning
iqtisodiy samaradorligini ta’minlaydi.

Texnologik jarayonlarni modellashtirish fani oliy o‘quv yurtlar talabalarini
hozirga zamon talablariga javob bera oladigan yugori malakali, zamonaviy kompyuter
texnologiyasini chuqur tadbig gila oladigan mutaxassislar yetishtirishda katta
ahamiyatga egadir. Bu fandan chuqurroq bilimga ega bo‘lish, talabalarni oliy o‘quv
yurtida o‘qitiladigan barcha umummatematika, umumta’lim va kasbiy fanlarni bilishni
tagoza etadi.

Mashinasozlik , ishlab chigarish va yengil sanoat texnologik jarayonlari
murakkab jarayonlar bo‘lib, ular bir-biri bilan bog‘langan ko‘p faktorlarning
o‘zgarishlariga bog‘ligdir. Shuning uchun bu jarayonlarni ilmiy tadqiqot qilish
matematik modellar asosida amalga oshiriladi.

Umumiy holda matematik modellarni quyidagi ko‘rinishda ifodalash mumkin:

Y =F(X) (1)
bu yerda:
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Y (Y1, Y2, ... yk) - chiquvchi faktorlar bo‘lib, jarayonning o‘rganilayotgan
Xususiyatlarini,

X (X1, X2, ... Xx) - kiruvchi faktorlar bo‘lib, jarayonga ta’sir etuvchi parametrlarni,

F - operator (funksiya) bo‘lib chiquvchi faktorni kiruvchi faktorlarga nisbatan
bog‘lanishini ifodalaydi.

X1
min=50 HRC

g max = 62 HRC _

Tajriba

X2 ) e . . .
min=17,37 kN Nexia avtomobilining uzatmalar qutisi Y1, Y2, Y3

max=34,7 kN silindrik tishli g‘ildiragining yeyilish
hajmi

X3

min=2500
ayl/m
max=3000

1-sxema. Tajribaning dastlabki ma’lumotlari (batafsil 1-jadvalda)

Ma’lumki matematik modellar nazariy, eksperemental va nazariy-eksperemental
usullar yordamida qurilishi mumkin. Nazariy usullar fizika, mexanika gonuniyatlarga
asoslansa, eksperemental usul esa tajriba natijalarini bevosita gayta ishlash natijasida
amalga oshiriladi.

Silindrik tishli g‘ildirakning umumiy parametrlari:

Maksimal aylanish tezligi: nma= 3000 ayl/m , ngir= 2500 ayl/m . ny.= 2750
ayl/m

Yuklamalar: Pma= 10* N, Pmin= 10°N va tasir etuvchi kuchni hisoblasak:

60 60
Fmak = Pmak 5— = 10000 * 5—————=- = 34.7kN
Fmin = Pmin 22 = 5000 60 17.37kN
= — * =
min = emn o 2 %3.14 2750 '
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Tishli g‘ildiragimiz uchun optimal gattiqlikka ega bo‘lgan material turi va tavsifi:

Po‘lat C45 — Qattiqgligi 48-50 HRC

Tarkibi: C-0,17-0,22% , Mn-1,1-14%, Cr-1-1,3%,Si < 0,4 % , 0,02-
0,035 % atrofida Fosfor va Oltingugurt

20MnCr5 — Qattigligi 60-62 HRC.

Tarkibi: C- 0.42-0,5% , Mn-0,6-09 %, Si-0,4 %, 0,02-0,035 % atrofida
Fosfor va Oltingugurt.

1-jadval.

Dastlabki ma’lumotlar jadvallashtirilishi
Silindrik tishli g‘ildirak X | Min Max | Birligi
Material qattigligi X1 50 62 HRC
Ta’sir etuvchi kuch migdori X2 | 17,37 347 kN
Avylanish tezligi x3| 2500 | 3000 | Ayl/m
Tishli g‘ildirakning yeyilish hajmi Vi - - mm?

Ushbu jadvalda keltirilgan vy, Y2, ys natijalarni hisoblash uchun quyidagi
formulalardan foydalanamiz:
Tajribadan chigayotgan mahsulot tezligi aylanishlar soni va radiusi orqgali

topiladi:
b
bu yerda:

R- parraklar radiusi (0,2 m);

b- aylanishlar soni (rpm);

60-aylanishlarni sonyani minutga aylantirish uchun koeffitsient.

Kompressorda bosim bosim oshishi quyidagi formula orqali topiladi:
APigeal = ¢*V? 3)

bu yerda:

c- gaz zichligi (kg/md);

v- gaz tezligi (m/s).

Samaradorlik parraklar soniga garab quyidagi formula bilan aniglanadi:

n=0,75+0,01 - 22 (4)

20

bu yerda:

0,75- bazaviy samaradorlik;

0,01- har bir qo‘shimcha parrak uchun samaradorlik oshishi koeffisienti;
a- Parraklar soni.
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2-jadval
Tajribaning rejalashtirish sharti
Kod- Faktorlarning haqiqiy
No Faktorlar nomi lash- qiymatlari O‘zgarishlar
B belgisi tirilgan oralig‘i
. -1 0 +1
belgisi
1 | Material gattiqligi X4 50 54 58 62
) Tishli g‘ildirak
aylanish tezligi Xs 17 23 29 35
Tishga ta’sir
3 qiluv.chi X3 2500 2670 2340 3000
perpendikulyar
kuch

Chiquvchi parametrlar kompressordan chigayotgan mahsulot tezligi, bosimi va
samaradorligiga ta’sirini tajriba asosida o‘rganamiz. Buning uchun rejalashtirish
matritsasi asosida har bir sharoitda 3 marotaba takroran tajribalar o‘tkazamiz. Bu holda
tajribalar soni N = 23 = 8, takrorlanishlar soni m=3 ni hisobga olsak umumiy
tajribalar soni N*m=24 bo‘ladi. Chiquvchi parametrning tajribaviy natijalari va
dispersinlari 14-jadvalda keltirilgan. Rejalashtirish matritsasi, tajriba va hisobiy

natijalar.
3-jadval
Y1 yeyilish hajmini rejalashtirish matritsasi va tajriba natijalari (a)
Faktorlar §

y X1 X2 X3 Yu1 Z’le) Yu3 Vu S0}
L - - - | 18,02 | 184 | 18,3 18,24 0,0388
2. + - - 192 | 19,8 | 18,9 19,3 0,21
3. - + - 18,4 | 183 | 18,8 18,5 0,07
4.1 + + - 189 | 182 | 183 |184666667 | 143333
S| - - + 11922 | 191 | 187 |19,0066667 | 074133
6. + - + 19,44 | 18,95 | 19,55 |19,3133333 0,102033
o - + + 191 | 193 | 19,9 |19,4333333| 173333
8. + * + | 195 | 184 | 1857 | 188233333 | o000
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Tajriba natijalarini qayta ishlash yuqorida keltirilgan bosqichlar asosida amalga
oshiriladi. Har bir yj, y», y3 lar qo‘yildi. Keltirilgan tartib asosida hisob ishlarini
amalga oshiriladi.

1. Ajralib turgan giymatlarni statistik usulda chigarib tashlash 14-jadvaldagi
xar bir satr uchun qullanilada. Buning uchun har bir satr uchun o‘rta qiymat va
dispersiyalar hisoblanada. Bu giymatlar 14-jadvalda keltirilgan. Masalan, birinchi

tajriba uchun:
_ 18,02+18,4+ 18,3

= 18,24

62 _ (18,24 — 18,02)% + (18,24 — 18,4)? + (18,24 — 18,3)?
te 3
= 0,0388
tugatilgan dispersiya

so‘ng formulalar yordamida kriteriyaning chegaraviy qiymatlari hisoblanadi:
Vemax = 1,2247;  Veuyin = 1,2247

Ko‘rinib turibdiki, bu giymatlar maxsus jadvaldan olingan U giymatdan kichik.
Shuning uchun yugoridagi eng katta va eng kichik giymatlar keyingi statistik gayta
ishlashdan chigarib tashlanmaydi.

Ko‘rilayotgan misolda har bir tajriba uchun ajralib turgan qiymatlar yo‘q.

2. Dispersiyalarning bir jinsliligini tekshirish uchun (10) formula yordamida
hisobiy giymat hisoblanadi:

52 ; 0,0388
;’nax{zy,} =70,350 123

Z i=1 Su {v} ’

Kochren kriteriyasining jadvaliy giymati:
Gr(Pp = 0,95; +(5%) = 2,8) = 0,516.
Demak, GR < GT bulgani uchun dispersiyalar bir jinsli.

GR:

3. Koeffitsiyentlarni hisoblash uchun 5-giymatlardan foydalanamiz. Ushbu
formula samaradorlikni aniglash uchun:
4-jadval.
Koeffitsiyentlarni hisoblash
Ch. bo b1 b bs b1z b1s b23 b123

P.
Y1 18,885417 | 0,0904166 | 0,079583 | 0,25875 | 0,25125 | 0,16625 | 0,06375 | 0,022083
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U holda quyidagi ko‘p faktorli regressiya modelini olamiz:

5-jadval:
Ko‘p faktorli regressiya modeli
Ch. p. Ko‘p faktorli regressiya modelini
V1 Yr=18,88+0,258*X3-0,25*X1*X2-0,166*X1*X3

Lekin bu modelning oxirgi ko‘rinishi emas.
4.  Modelning oxirgi ko‘rinishini olish uchun koeffitsiyentlarni aha- miyatligini
tekshiramiz. Buning uchun Styudent kriteriyasining formulalaridan foydalanamiz.

N
0,0006

2 ) =1 > L) =
Nin u 8-3
u=1
S%{b —152 7) =293 _ 0,005;
S{b;} =0,0,0388.
Bular yordamida kriteriyaning hisobiy qiymatlarini hisoblaymiz (Samaradorlik

=0,000025;

uchun):
b |ib; | 0,2529972827 4351743
tr(by) = s{b;} ~ 0,0058137 ~
6- jadval.
Chiquvchi faktorning tajribaviy va hisobiy giymatlarini taggoslash
Y VR max VR mix Gr Tr
0,994832 0,373062 0,123322244 T(bl) 1,162107
g 1,336306 -1,06904 T(b2) -1,02287
= 1,38873 -1,38873 T(b3) 3,325662
ﬁ -0,86266 0,539164 T(b12) -3,22927
= -1,37945 1,379448 T(b13) -2,13678
S 0,907427 -0,90743 T(b23) 0,819366
- -0,39223 -1,37281 T(123) 0,283833
-0,52398 0,523976

Demak, modeldagi ahamiyatli koeffitsiyentlar soni Ny, = 4 hisobga olsak:
) 0,001945
Sia ly] = —8-1 - 0,0388.

2 (5)=0,0002708 sondan katta bo‘lganligi uchun Bu son teriyaning hisobiy

giymati ushbu formula orgali hisoblanadi:
0,0388
Pr="018 =% 0%

19-formulaga asosan 16-jadvalda ko‘rsatilgan paramapetr koeffitsiyentlaridan

foydalangan holda yakuniy quyidagi formulalar ya’ni parametrlarni ishlab chigamiz:
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7-jadval.
Qiymatlar dasturda ko‘rinishi

Dasturdagi

belgisi Qiymati

O‘zgaruvchining nomi Belgisi

N 8
Faktorlar soni M 3
Qaytarilishlar soni m 3
Korchen kriteriyasining jadvaliy qiymati Gr GKP 0,123
Styudent kriteriyasining jadvaliy qiymati tr TKP 2.12
Fisher kriteriyasining jadvaliy qiymati Fr FKP 5.85

Tajribalar soni

B ZZ

Undan tashgari programmaning tajribaviy giymatlar satrma-satr yoziladi.

Qurilayotgan misol uchun kompyuter natijalari berilgan bo‘lib, unda qurilgan
model haqida barcha ma’lumotlar keltirilgan. Bulardan ko‘rinib turibdiki, hisobiy
ishlar bilan kompyuter natijalari ustma-ust tushadi. Bu esa programmalarning to‘g‘ri
ekanligini ko‘rsatadi (3-rasm).

H - h- &= = KURS DHDH Llsx - Excel [C60f akTHBaumMm npogykra) T H - x

®AIAN TNABHAA BCTABKA PAZMETKA CTPAHALLBI GOPMY LI JAHHBIE PELIEH3WPOBAHWE BLA POWERPIVOT Bxoa
e P -— - -
& B [Catibr sy =E=2 8 B oswi - = 7] ) %ma”“"'“’ b3 ‘%Y i
Ep - - - X Yaannme - - B
Bcrasute. " KK Y- - & AT === &= - 2, g om0 0 0 YcnoeHoe ®opmatuposate Cranm ., ’ Coptupoeka  Haiitn
- dopMaTiposane~  kak Tabanuy v Adeek ™ [E] ®apmar - =7 nduneTpT BEAENWTE T
Bychep obmera WpudT ] BbipaBHuBaHne [ Yucno [ Cruan Aueiikn PegakTMpoBaHue A
M22 - I ~

A B c J K L M N o P Q R S -
L Vrmax Vrmin Gr Tr $AnEIED
2 x1 %x2 %3 No x1 x2 x3
3 |- = = 0,994832| 0,373062 0,123322244|T(b1) 1,162107 1 50 17,37 2500
4 - = i 1,336306| -1,06904| T(b2) -1,02287 2 50 17,37 3000
5 |- i - 1,38873| -1,38873 T(b3) 3,325662 3 50 34,7 2500
6 |- i i -0,86266| 0,539164| T(b12) -3,22927 4 50 34,7 3000
7 |+ - -1,37945| 1,379448| T(b13) -2,13678 5 62 17,37 2500
8 |+ - i 0,907427| -0,90743 T(b23) 0,819366 6 62 17,37 3000
9 + + -0,39223| -1,37281 T(123) 0,283833 7 62 34,7 2500
10 |+ i i -0,52398| 0,523976 8 62 34,7 3000
11 18,8854167 14 14 2,12
12
13
14 [ mp ]
15
16
7 [ weals |
15 I E
19
20
21

1 | 33 | Tpagwk2 @ 4 v
rOTOBO  -——+ 100%

1209
25.12.2024

== JO s ~ %0 .l ) ENG

5-rasm. Xi, X2 va Xz larni y: ga ta’siri
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H ©- o = s KURS DHDH I.xisx - Excel (C6oii akmveaym npoayira) 7 @ - & X
[MABHAA |~ BCTABKA  PASMETKA CTPAHULE  ®OPMYNHl  JAHHBE  PELEH3WPOBAHWE  BMA  POWERPIVOT Bxoa
o X, - .- = = " B Bcrammms - 2 - A
Calibri - =_ £~ Q6umii - F
0 g - Ao = & [ E Fovmmem - @ AT H
Berasute ” KK 4 - . & . A - === &= . . 9 oo f-ﬂg ;)0‘3 YenosHoe Gopmatuposats Ctunm ., . ¢ Coptupoeka Haiiti u
- popmatuposanne - kak Tabanuy - aveex- [ Popmar C wpunetp - BeigennTe ~
Bydep obMeHa WpupT [F] BoipaBHHBEaHHE 1 Yueno 1 Ctann Auerikn PepakTupoBaH1e -~
T22 - Jx N
A B c D £ £ G H | K L M N o P a R s T u v w X =
1 x1 ) x3 | B
2 | 1-xonat El -1 = 50| 18,206| 18,65758( 10,0242 19,554 2.8
3 [2xonat| 033 | 033 | 033 54 | 1848472| 18,74956| 19,01044] 19,27528] Ef
2 | 3xonar| 033 | 033 | 033 58 | 18,75928] 18,84016] 1831284 19,00072] 19e
5 | 2xomar| 1 1 1 & 19,038 18.93214] 1882785| 18722 4
6 18
7 I
& |¥r=18,88+0,258*X3-0,25*X1*X2-0,166*X1*X3 lg
] 152
10 - 3
11 17|__18,206] 18,63228] 13,00956] 13220 L
12 23| 18,3735 18,74956( 1857423 15,0545 1
13 2 18,5385 18 80401[ 18,01084| 18,8895] 194 1
14 35 18,706 18,85928| 18,86456] 18,722 192
15 . gm . B0 B esienr e, F ke
-
- e f / pt —epun
18 2500 18208]  18,54] 18,64256] 18,538 I
19 2670| 18,42008] 18,74956| 1878571 18,50964] 1
0 2820| 18,76392| 18,85593| 13 31284| 18,66036) EM resthon 2 a1 36
21 3000[  19,054] 19,6556 19,056] 18722 " ——Pml —s—Pml
2 1
23
%
5

rOTOBO B M -——+ 85%
T | 1215
25.12.2024

) O & = f0 .l 4) ENG

6-rasm. Hisob ishlari EXM dasturida ko‘rinishi
19,8 1
19,6
19,4 4
19,2

19 1 A

18,8 s

Yeyilish hajmi mm?3

18,6 1

18,4 s

18,2 +

18 v v v v v v v ]
48 50 52 54 56 58 60 62 64

Qattiglik(HRC)

e Pyj1] ol P2 Pan3 Pand

2- grafik. Tishli g¢ildirak yeyilish hajmining gattiglikka bo‘gligligi
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x1
50 18,206 18,65758 19,10242 19,554
54 18,48472 18,74956 19,01044 19,27528
58 18,75928 18,84016 18,91984 19,00072
62 19,038 18,93214 18,82786 18,722

8-jadval. xi, X2 va xz larni y; ga ta’siri

Bu grafikda silindrik tishli g‘ildiraklarning yeyilish ko‘rsatkichlari (yo‘qgotilishi)
gat’iylik (HRC) darajasiga bog‘liq tarzda tasvirlangan. Tahlil gilamiz:

Grafikdagi o‘qlar: Gorizontal o‘q (X o‘qi): Qattiglik darajasi (HRC) (50 dan 64
gacha). Vertikal o°q (Y o°qi): Tishli g‘ildirakning yeyilish foizi (%) (18,0% dan 19,8%
gacha).

Chiziglar:  Grafikda to‘rtta chiziq ko‘rsatilgan, ularning har biri turli parametr
(Parl, Par2, Par3, Par4) uchun yeyilishning gattiglikka bog‘ligligini ifodalaydi.

1. Parl (ko‘k chiziq):

Yeyilish gattiglik oshgan sari liniy ravishda kamayadi.

50 HRC da yeyilish ~18,4%, 62 HRC da esa yeyilish ~19,2%.
Ko‘tarilish ijobiy trendda.

2. Par2 (pushti chiziq):

Yeyilish 0z migdorda kamayadi.

50 HRC dan 62 HRC gacha yeyilish 19,1% dan 18,6% gacha pasayadi.

Parametrlar tahlili:

Bu chiziq deyarli tekis bo‘lib, yeyilish darajasi sezilarli o‘zgarish ko‘rsatmaydi.

3. Par3 (sariq chiziq):

Yeyilish bir oz oshib, 62 HRC gacha ortadi.

Grafik chizigning 50 HRC da boshlang‘ich nuqtasi ~18,6%, 62 HRC da esa
yeyilish ~19,2%.

4. Par4 (moviy chiziq):

Yeyilish ancha yugori (19,6% bilan boshlanadi) va gattiglik oshgan sari kamayib
boradi.

62 HRC ga kelib yeyilish ~18,5% atrofida tugaydi.

Bu trend gattiglik oshgani sari yeyilishning sezilarli kamayishini ko‘rsatadi.
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19,4 «
19,2 +
19 +
2}
IS -
£ A
= 188 1 — T
E‘ [ & S
<
2 18,6 o
2
>
18,4 +
18,2 +
18 r r r r r r r r r .
16 18 20 22 24 26 28 30 32 34 36
Ta’sir kuvhi
=== DPgi] === Ps2 Pan3 Pand

3-grafik. Tishli g‘ildirak yeyilish hajmining ta’sir etuvchi kuchga bog‘ligligi.

X2
17 18,206 18,69428 19,02956 19,222
23 18,3735 18,74956 18,97429 19,0545
29 18,5385 18,80401 18,91984 18,8895
35 18,706 18,85928 18,86456 18,722
9-jadval. X1, X2 va X3 larni y:1 ga ta’siri

Bu grafikda silindrik tishli g‘ildirak yeyilishining ta’sir kuchiga bog‘ligligi
tasvirlangan.
1. Parl (ko‘k chiziq):
Yeyilish ta’sir kuchi oshgani sari past darajada oshadi.
Boshlang‘ich nuqta: Ta’sir kuchi yeyilish ~18.2%.
Yakuniy nuqta: Ta’sir kuchi yeyilish ~18.7%.
2. Par2 (pushti chiziq):
Ta’sir kuchi oshgan sari yeyilish nisbatan barqaror, juda oz o‘zgaradi.
yeyilish ~18.6%.
yeyilish ~18.8%.
3. Par3 (sariq chiziq):
Yeyilish oz migdorda oshadi.
yeyilish ~18.8%.
yeyilish ~19.0%.
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4. Par4 (moviy chiziq):

Yeyilish pasayadi.
yeyilish ~19.4%.
yeyilish ~18.8%.

Matematik tahlil:
Parl va Par3: Yeyilish ijobiy trendda (a > 0).
Par2: Barqaror, lekin biroz ijobiy trend (a = 0.05).
Par4: Salbiy trendda (a < 0).
Parl va Par3: Ta’sir kuchi oshgan sari yeyilish ortadi.
Par4: Ta’sir kuchi oshgan sari yeyilish kamayadi.
Optimal ta’sir kuchi: 28-30 kN oralig‘ida, bu yerda ko‘p chiziglar bir-biriga
yaginlashadi.

19,4 -

19,2

™ /\
E 19 o /
E
£ 1884 .
5
2 186 1
>- /N\]
18,4 1
18,2 1

18 v v v v v v v .
2300 2400 2500 2600 2700 2800 2900 3000 3100
aylanish tezligi (ayl/m)

e Psj1] il P2 Pan3 Pand

3- grafik. Tishli g¢ildirak yeyilish hajmining

x3
2500 18,206 18,54 18,64956 18,538
2670 18,49008 18,74956 18,78571 18,59964
2840 18,76992 18,95599 18,91984 18,66036
3000 19,054 19,16556 19,056 18,722
10-jadval. x1, X2 va X3 larni y: ga ta’siri

Bu grafikda silindrik tishli g‘ildirak yeyilishining gayishqoq element birikmasi
kuchiga bog‘ligligi tasvirlangan.
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1. Parl (ko‘k chiziq):

Yeyilish kuch ortishi bilan bir xil ravishda oshadi.

2500 kKN/m — yeyilish ~18.2%.

3000 kN/m — yeyilish ~18.7%.

2. Par2 (pushti chiziq):

Yeyilish kuch ortishi bilan bargaror oshadi.

2500 kN/m — yeyilish ~18.6%.

3000 kN/m — yeyilish ~19.2%.

3. Par3 (sariq chiziq):

Trend Par2 ga o‘xshash.

2500 kN/m — yeyilish ~18.6%.

3000 kN/m — yeyilish ~19.2%.

4. Par4 (moviy chiziq):

Boshlanishida yuqgori, lekin kuch ortishi bilan pasayadi.

2500 kKN/m — yeyilish ~19.6%.

3000 kN/m — yeyilish ~18.8%.

Matematik tahlil:

Parl, Par2, Par3: ljobiy trend (a > 0), Par2 va Par3 bir-biriga yagin.

Par4: Salbiy trend (a < 0).

Xulosa:

Par2 va Par3: Yeyilish kuch ortishi bilan maksimal ko‘rsatkichga yetadi.

Optimal kuch: 2800-2900 kN/m oralig‘ida.

Yugoridagi kiruvchi (x1, X2, X3) va chiquvchi (yi, y2, y3) parametrlar xususan, tishli
g‘ildirak yeyilish hajmi uchta asosiy parametr (material gattigligi, ta’sir giluvchi kuch
miqdori va valining aylanish soni) bilan bog‘liq ekanligi aniglandi.

Material qattigligi: Tishli g‘ildirak yeyilish hajmiga material qattigligining
oshishi nisbatan ijobiy ta’sir ko‘rsatadi. Qattiglik ma’lum bir giymatga yetgach
yeyilish hajmi optimal va holatlar bo‘yicha bir xil bo‘ladi.

Ta’sir qiluvchi kuch miqdori: yeyilish hajmiga nisbatan ta’sir kuchi har bir
holatda har xil bo‘ladi. Va ta’sir kuchi 28-30kN bo‘lganda 4 holat natijasi bir biriga
yaginlashadi.

Val aylanish tezligi: Yeyilish hajmiga nisbatan aylanish tezligi salbiy ta’sir
ko‘rsatib , tezlik oshgan sari yeyilish hajmi ham oshib boradi. Bu yerda yeyilish hajmi
miqdori bir birga yaqin giymati optimal tezlik 2780 ayl/m dadir.

Grafiklardan aniglash mumkinki, har bir parametrning tishli g‘ildirak yeyilish
hajmining eng optimal giymatiga erishish mumkin bo‘lgam holatlar mavjud. Quyidagi
omillar asosida material gattigligi, ta’sir kuchi va aylanish tezligi ,optimal (magbul)
giymatlarni aniglash lozim.
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11-jadval.
Grafiklar bo‘yicha maqbul nuqtalar
. Eng maqbul .
Grafik nomi Parametrlar (x) qiymat (x) Natija (y)

y1ni X; ga Material qattigligi N
bog‘ligligi (HRC) 60 n~ 18,86
y1ni X ga ) : ~
bog'ligligi Ta’sir kuchi (kN) 30,7 n~18,82

i xx 02 Val aylanish
g(; ¢ 31?1 tezligi 2780 n = 18,66

& Hqls (ayl/m)

Eng optimal hajmdagi yemirilish hajmi 3 ta holatda ham mavjud ammo qattiglik
darajasi 60 HRC bo‘lganda optimal giymatga erishiladi bunda yeyilish hajmi 18,86
mm? ni tashkil etadi.
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YUZA VA XAIMNI XISOBLASH UCHUN UNIVERSAL SIMPSON
FORMULASINING

Usarov Sardor Abdunazirovich
Jizzax Davlat Pedagogika universiteti
Matematika o ‘qgitish metodikasi kafedrasi.

ANNOTATSIYA
Ushbu maqolada geometrik shakllar yuza va xajmlarini xisoblash uchun Simpson
formulasini qo‘llanilishi haqida yoritilgan. Yagona formulani bilish orqali o‘quvchilar
maktab geometriya kursidagi shakllar yuza xajmini xisoblay olishlari hagida aytib
o‘tilgan.
Kalit so‘zlar: Simpson formulasi, shar, silindr, xajm,konus, trapetsiya.

AHHOTANUSA

B IIaHHOﬁ CTaThb€ OIMNMCAHO HCIIOJIb30BaAHHC (I)OPMYJII)I CumriicoHa ML pacducTra
MOBEPXHOCTU U o0bemMa TreoMmeTpuyeckux Quryp. bbuio ynmomsiHyTOo, 4TO, 3HAS
€AMHCTBEHHYIO (POpMYyITy, yUaluecss MOT'yT pacCYMTaTh IUIOMAAL TOBEPXHOCTH (DUTYD
B ILIIKOJIBHOM KypC€ '€OMETPUH.

KarwueBsbie ciaoBa: ®Popmyna CumriicoHa, chepa, TUIUHAP, 00BEM, KOHYC,
Tpamneuus.

ABSTRACT

This article describes the use of Simpson’s formula for calculating the surface and
volume of geometric shapes. It was mentioned that by knowing a single formula,
students can calculate the surface area of shapes in the school geometry course.

Key words: Simpson’s formula, sphere, cylinder, volume, cone, trapezium.

Maktab geometriya kursi o‘quvchilarda matematik bilimlar fundamentini
shakllantiradigan juda qgiziq va boy kursdir. Matematik bilimlarni maktabda yaxshi
o‘zlashtirilishi albatta o‘qituvchining mahorati va fan bilimlarini mustaxkam
egallaganligiga bog‘liq. O‘quvchilarda har ganday mavzu bo‘yicha bilimlarni
shakllantirish uchun o‘qituvchi o‘rganilayotgan mavzular bo‘yicha katta bilimlar
bazasiga ega bo‘lishi kerak.

Streometriya bo‘limiga doir masalalarni yechishda o‘quvchilar shar, konus,
piramida, silindr, parallelepiped shu va shu kabi eng ko‘p uchraydigan shakllar hajmini
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aniglashga doir masalalarga duch kelishadi. Albatta ushbu masalalalarni yechishda
o‘quvchilar har bir shakl hajmini aniqlashda formulalarga murojaat qilishadi.
Formulalar ularning yodida qolmagan bo‘lsa, ular matematik ma’lumotnomalardan
foydalanishadi.

Hajmni xisoblashga oid masalalarda Simpson formulasining o‘rni beqiyosdir.
Aslida, bu oliy matematikaga, ya’ni aniq integral orqali hajmni xisoblash usullariga
tegishli bo‘lsada, soddaligi tufayli ushbu formulani maktab kursida o‘qitish, o‘rgatish
magsadga muvofigdir. Birgina Simpson formulasidan foydalanib, biz shakllarning
yuzalari hamda turli jismlarning hajmlarini ham hisoblashimiz mumkin.

h
V = g[(SaS +4So.r + Syuq) 1)

O‘quvchilarda bu formula bo‘yicha bilimlarni shakllantirish uchun albatta ularda
fazoviy jismlar bo‘yicha bilimlarini ham tekshirib ko‘rish kerak. Mavzuni o‘qitishda
o‘quvchilarga albatta fazoviy shakllarni yasash bilan tushuntirish yaxshi natijalar
berishi aniq.

Piramida va konus hajmini ko‘rib o‘tadigan bo‘lsak, ular hajmlari quyidagiga

teng.
1
V = § Sas . h (2)
Simpson formulasi bo‘yicha ko‘rib o‘tadigan bo‘lsak:
h
Y :g-(sas +4S,,+S, )
e Sy )
Sor
Sas
1-rasm.
Yuqorida keltirilgan chizmada S, - asos yuzi, Sy« - o‘rta kesim yuzi, Sy -yuqori
kesim yuzi.
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Uchburchak o°‘xshashligidan o‘rta kesim yuzasi asos yuzining to‘rtdan bir
gismiga tengligi kelib chigadi. Yugori yuza nolga tengligidan:

Vv :D-(Sas+4%+0)
6 4

Bundan (2) formula kelib chigadi.
Shar hajmini quyidagi formula orgali xisoblaymiz:
4
V =—7xr’
3 (3)
Shar hajmini Simpson formulasi orgali xisoblaymiz. Yuqori va asos tekisliklari
nolga tengligi sababli formula quyidagi ko‘rinishga keladi.

vV =%-(O+4SO.r +0)

Balandlik diametrga tengligini inobatga olsak
Vv 22-47”‘2 :ﬂm’3
6 3
(3) kelib chigadi.

Simpson formulasi orgali maktab geometriya kursida uchraydigan fazoviy jismlar
kub, parallelepiped, tetraedr kabi shakllar hajmlarini xisoblab ko‘rilsa ham, yuqorida
keltirilgani kabi to‘g‘ri yechimga borishimiz mumkin.

Sinf o‘quvchilarining bilim darajasi, dunyogarashi va shunga mos holda
o‘tilayotgan dars mazmuni gabul gilish imkoniyati ham turlicha bo‘ladi. Shularni
xisobga olgan holda matematika fani o‘gituvchisi har bir dars yuzasidan isbotlashga
doir mavzularni turlicha usullarda isbotlash usulini ko‘rsatish magsadga muvofiq

xisoblanadi.
Ushbu formulani shar segmenti uchun qo‘llab ko‘ramiz.

h

S:%(a+4c+b)
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Simpson formulasi orgali segment xajmini xisoblaymiz.

V = g (27Rh—7zh* + 47Rh — zh?)

vanhz—ln

e

kelib chigadi.

Streometriya bo‘limini o‘gitishda eng ko‘p uchraydigan kub, silindr, konus,
parallelepiped hamda tetraedr xajmlarini ushbu formula orgali xisoblanganda o‘sha
ma’lumotnomalarda keltirilgan formulalarga ega bo‘lamiz. Isbotlashga doir
masalalarni o‘quvchilarga o‘qitish davomida, ushbu formula orgali golgan shakllar
formulalarini Simpson formulasi orgali keltirib chigarishni vazifa gilib berish orqgali
ularda Simpson formulasini yodda saglab golishlarini ta’minlashimiz mumkin.

Simpson formulasining yuzalar uchun ham tadbiqi mavjud bo‘lib u quyidagi

ko‘rinishga ega:

' h
/i [ segerara
a 6

Ushbu formula orqali trapetsiya va uchburchak yuzalarini xisoblab ko‘ramiz.

B__a C
¢ m d
A b D

Berilgan chizmada m trapetsiyaning o‘rta chizig‘i: m=(a+tb)/2. Simpson
formulasiga ko‘ra:

S :%(a+4m+b) dan

a+b
:_( a+a4—— > +D) \elib chigadi
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Ushbu ifodani soddalashtirishdan so‘ng trapetsiya yuzasini xisoblash formulasi
kelib chigadi:

_ab
2.

Uchburchak yuzasini Simpson formulasi uchun ko‘rib chigamiz:

S

.

a
Uchburchak balandligi yugoridagi chizmada b ga tengligidan:

b a
S Zg(a+4§+0) dan

ab

S = "5 kelib chigadi

Xulosa gilib aytganda Simpson formulasi fazoviy jismlar xajmini va gepmetrik
shakllar yuzalarini xisoblashda eng zarur formulalardan biridir. Ushbu formulani bilish
orqali o‘quvchilar barcha shakllarni yuza va xajmlarini xisoblash uchun universal
formulaga ega bo‘lishadi.
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GIGIENA FANINI O‘QITISHNING USLUBIY ASOSLARI

Azimova Mayram Kurbanovna
Farg ‘ona jamoat salomatligi tibbiyot institute

Biz yoshlarimiz mustaqil tafakkur, yuksak intellektual va ma’naviy salohiyatga
ega bo‘lishi, hech bir sohada boshqa mamlakatlardagi tengdoshlaridan kam
bo‘lmasligi, baxtli va ertangi kunga ishonch bilan yashashi uchun davlatimiz va
jamiyatimizning barcha kuch va imkoniyatlarini safarbar etamiz.

Kadrlar tayyorlash milliy dasturi yugori umumiy va kasbiy madaniyatga, ijjodiy
va ijtimoiy faollikka, ijtimoiy-siyosiy hayotda mustaqil harakat qila oladigan,
istigboldagi vazifalarni belgilash va hal etishga qodir yangi avlod kadrlarini
shakllantirishga qaratilgan.

Xalgning boy intellektual merosi va umuminsoniy qadriyatlar, zamonaviy
madaniyat, iqtisodiyot, fan, texnika va texnika yutuqlariga asoslangan mukammal
kadrlar tayyorlash tizimini shakllantirish O‘zbekiston taraqqiyotining muhim shartidir.

Ta’limni texnologiyalashtirish g‘oyasi unchalik yangi emas. Hatto Yan Amos
Komenskiy ta’lim berishning shunday umumiy tartibini topishga harakat qildi, unda u
inson tabiatining yagona qonunlariga muvofiq amalga oshiriladi. Va keyin, Komenskiy
ishondi: "Hamma narsa soatlar to‘g‘ri muvozanatlangan og‘irliklar bilan, xuddi
shunday yoqimli va quvonchli avtomatga garash yoqimli va quvonchli va nihoyat,
shunday sodiqlik bilan oldinga siljiydi" kabi mohir asbobda erishish mumkin.

Didaktik mashina uchun, deb yozgan edi u, quyidagilarni topish kerak:

1) aniq belgilangan magqsadlar;

2) ushbu magsadlarga erishish uchun aniq moslashtirilgan vositalar;

3) maqgsadga erishmaslik uchun ushbu vositalardan qanday foydalanish bo‘yicha
qat’iy qoidalar.

Ta’lim texnologiyasi dastlab pedagogik amaliyotning, keyin esa pedagogikaning
yo‘nalishi sifatida 30-yillarda AQShda shakllangan va XX asrning 80-yillarida deyarli
barcha rivojlangan mamlakatlarni gamrab olgan va YUNESKO tomonidan tan olingan.

Bu vaqt ichida ta’limni texnologiyalashtirishga yondashuvlarda ham, "ta’lim
texnologiyasi" tushunchasining o‘ziga xos ta’rifida ham evolyutsion o‘zgarishlar ro‘y
berdi.

Hozirgi vaqtda butun o‘qitish va tarbiya masalasini pedagogik texnologiya
relslariga  o‘tkazish pedagogik jarayonni qurish va amalga oshirishdagi
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o‘zboshimchalikdan o‘quv amaliyotini keskin burilish demakdir. Uning har bir
elementi va bosqgichining uyg‘un asoslanishiga (o‘quv jarayonini algoritmlashtirishda
— uni aniq belgilangan va asoslangan, aniq belgilangan elementlarga — o‘’qitish,
muloqot qilish, axborotlashtirish va boshqgarish usullari va vositalariga bo‘lish yo‘li
bilan maksimal rasmiylashtirish; berilgan  protseduralar  ketma-ketligida
shakllantirilgan); ob’ektiv tashxis qo‘yilgan yakuniy natijaga e’tibor qaratish; o‘quv
jarayoniga ishlab chigarish va texnologik jarayonning mukammal, mustahkam yo‘lga
qo‘yilgan, uyg‘un, muvozanatli xarakterini berish, belgilangan ta’lim maqsadiga
erishishni kafolatlash va berilgan sharoitlarda va belgilangan muddatlarda ijobiy natija
olish; ta’lim jarayonining samaradorligini ta’minlash va inson imkoniyatlarini
(harakat, vaqt) va texnik resurslarni optimallashtirish magsadida uning to‘liq nazorat
qilinishi.

Gigiena fanini o‘qitishda motivatsiya darajasi, talabalarning o‘qish jarayoni va
ularning bilimlarni gabul qilish natijalariga ta’sir etuvchi muhim omil hisoblanadi.
Motivatsiya - bu insonning magsadlariga erishish uchun kuch va intilishni mujassam
etuvchi psixologik jarayon. O‘quv jarayonida yuqori motivatsiya darajasi talabalar
yutuqlarining oshishida muhim rol o‘ynaydi.

Gigiena fanini o‘qitishda motivatsiyani oshirish uchun bir necha passiv va faol
metodlarni  qo‘llash mumkin. Passiv usullar orasida, masalan, darslar va
tagdimotlarning qiziqarli va interaktiv bo‘lishi, muhim ma’lumotlarni tushunarli tarzda
tagdim etish mavjud. Bu usullar talabalar e’tiborini jalb qiladi va o‘zlashtirish
jarayonini samarali qiladi.

Faol usullar sifatida esa, amaliy mashg‘ulotlar, guruh ishlari va loyiha asosidagi
ta’lim metodlarini kiritish mumkin. Talabalar o‘z bilimlarini amalda qo‘llash
imkoniyatiga ega bo‘lganda, motivatsiya darajasi oshadi, bu esa o‘z navbatida,
o‘qishga qiziqishni kuchaytiradi. Shuningdek, muvaffaqiyatlarni taqdirlash va
rag‘batlantirish mexanizmlari, masalan, akademik mukofotlar, o‘zaro raqobat yaratish
va ilmiy tadqiqotlarga jalb qilish motivatsiyani oshirishga yordam beradi.

O‘quv jarayonida muhim jihatlaridan biri, talabalar uchun gigiena fanining
ahamiyatini tushuntirishdir. Ushbu fan nafaqat akademik bilimlarni, balki ularning
hayotlari va sog‘liq xavfsizligini ta’minlashga garatilgan. Shuning uchun, gigiena
fanini o‘qitishda real hayotdan misollar keltirish va uni amalda qo‘llash
imkoniyatlarini ko‘rsatish juda muhimdir.

Motivatsiya darajasini oshirish uchun, o‘qituvchilarning o‘zlari ham doimiy
ravishda professional rivojlanish jarayonlarida gatnashishlari, yangi pedagogik usullar
va texnologiyalar bilan tanishishlari zarur. Bu esa, o‘qituvchilarning o‘z faniga bo‘lgan
qiziqishlarini oshiradi va talabalarni ham qiziqtirish imkonini beradi.
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Gigiena fanini o‘qitishda samarali motivatsiya strategiyalari quyidagilardan
iborat:

1. Amaliy misollar va vaziyatlar: Talabalarga gigiena fanining ahamiyatini
tushuntirishda real hayot misollarini keltirish juda muhimdir. Masalan, gigiena
goidalarini bilmaslik natijasida yuzaga keladigan kasalliklarni yoki vaziyatlarni
ko‘rsatish, talabalarning qiziqishini oshiradi.

2. Interaktiv o‘rganish usullari: Amaliy mashg‘ulotlar, guruh muhokamalari va
seminarlarda ishtirok etish, talabalarni faol ravishda dars jarayoniga jalb qiladi. Bu,
ularda o‘rganilayotgan materialga qiziqish uyg‘otadi hamda bilimlarni kengaytiradi.

3.Magsadlarni aniglash: Talabalarga o‘z maqgsadlarini belgilashda yordam berish.
Ular o‘z bilimlari va ko‘nikmalaridan ganday foydalana olishlarini tushunib olishlari,
ularni rag‘batlantirishga yordam beradi.

4. Tjobiy muhit yaratish: Darslarda ijobiy va qo‘llab-quvvatlovchi muhit
yaratilishi kerak. O°‘qituvchilar talabalarni tajribalarini baham ko‘rishga va oz
fikrlarini ifoda etishga rag‘batlantirishi lozim.

5. Natijalarni baholash va mukofotlash: Talabalar o‘zlari o‘rgangan bilim va
ko‘nikmalarining natijalarini ko‘rishlari va uni baholashlari muhimdir. Vagqti-vaqti
bilan mukofotlar, sertifikatlar yoki boshqa rag‘batlantiruvchi vositalar berish,
talabalarni yanada faol bo‘lishga undaydi.

6. Ta’limning faoliyati: Talabalarni o‘rganish jarayonida faoliyat ko‘rsatishga
undash. Masalan, talabalar yig‘ilgan yerlarda o‘zaro savol-javoblar o‘tkazish yoki
seminarlar tashkil etish orqgali ustozlaridan ko*proq o‘rganishlart mumkin.

7. Of‘z-o‘zini baholash: Talabalarga o‘zlarining o‘zgarishlari, o‘rganish
jarayonidagi muvaffaqiyatlari uchun baholash imkoniyatini berish. Bu, ularning qaror
gabul qilish qobiliyatini oshiradi hamda o‘z-o‘zini boshqarish ko‘nikmalarini
rivojlantiradi.

Ushbu strategiyalar samarali bo‘lib, talabalarni gigiena faniga bo‘lgan qiziqishini
oshirish va o‘quv jarayonini samarali olib borishda muhim rol o‘ynaydi.

Gigiena fanida interaktiv o‘rganish usullari o‘quvchilarning qiziqishini va faol
ishtirokini oshirishda samarali hisoblanadi. Quyidagi interaktiv o‘rganish usullari eng
samarali hisoblanadi:

1. Guruh ishlari: O‘quvchilarni kichik guruhlarga bo‘lib, muammo yoki
vazifalarni baham ko‘rish orqali muhokama qilish mumkin. Bu usul o‘qituvchining roli
pasayadi va o‘quvchilar oz fikrlarini erkin ifoda etish imkoniyatiga ega bo‘lishadi.

2. Rol o‘ynash: O‘quvchilar gigiena bilan bog‘liq vaziyatlarni simulyatsiya
qilishlari mumkin. Masalan, toza va iflos muhitda qanday xatti-harakatlar qilishni
o‘rganish uchun rollarni o‘zgartirib o‘ynash. Bu usul o‘quvchilarga nazariy bilimlarini
amaliy ko‘nikmalarga aylantirish imkonini beradi.
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3. Interaktiv tagdimotlar: Ragamli asboblar yoki dasturiy ta’minot yordamida
tagdimotlar tayyorlash orqgali o‘quvchilar o‘z bilimlarini ko‘rsatishlari mumkin.
Masalan, PowerPoint yoki Prezi kabi dasturlarda o‘z taqdimotlarini yaratishlari
mumkin.

4. Qiziqarli testlar va viktorinalar: O‘quvchilarga qizigarli va interaktiv testlar
yordamida gigiena haqidagi bilimlarini baholash imkoniyatini berish. Bunda
gratifikatsion tizimlar va ballar ham joriy etilishi mumkin.

5. Video va multimedia materiallar: Gigiyeviy masalalarni o‘rganishda video
darsliklar va multimedia materiallardan foydalanish o‘quvchilarning diqqatini tortadi
va mavzuni yanada tushunarli qiladi.

6. Tadbirlar va amaliy mashg‘ulotlar: Gigiena bilan bog‘liq amaliy mashg‘ulotlar,
masalan, toza suv manbalarini yaratish yoki sanitariya tadbirlarini o‘tkazish kabi
tadbirlarda ishtirok etish o‘quvchilarni praktika bilan birga ta’lim beruvchi jarayoni
kuchaytiradi.

Ushbu interaktiv usullar o‘quvchilarning bilimini yanada chuqurlashtirib,
qiziqishini oshirib, o‘zaro muloqotni rag‘batlantiradi. O‘qituvchi sifatida bunday
usullarni qo‘llash, o‘quvchilarni faollashtirish va ularga samarali ta’lim berish
imkonini beradi.

Xulosa qilib aytganda, gigiena fanini o‘qitishda motivatsiya darajasi yuqori
bo‘lishi, bilimlarni o‘zlashtirish, amaliy ko‘nikmalarni rivojlantirish va sog‘ligni
saglash bilan bog‘liq jihatlariga katta ahamiyat beradi. O‘qituvchilar buni hisobga olib,
0°‘z darslarini samarali tashkil qilishlari, talabalarning qiziqishini va motivatsiyasini
oshirishga intilishlari kerak.
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QO°‘YLARNI BANITIROVKA QILISH: MAHSULDORLIKNI OSHIRISH VA
SOG‘LOM PODALARNI SAQLASHNING MUQOBIL USULI

Xalilov Jahongir
SDVMCHBU Toshkent filiali asistenti

Anarbayeva Gulsara
SDVMCHBU Toshkent filiali talabasi

ANNOTATSIYA
Qo‘ylarni banitirovka qilish (tanlab olish va guruhlash) chorvachilikda podaning
sog‘lig‘i va mahsuldorligini oshirishning asosiy usullaridan biridir. Ushbu ilmiy
magolada banitirovka gilishning magsadi, usullari, mezonlari va ahamiyati yoritiladi.
Shuningdek, O‘zbekiston sharoitida qo‘llaniladigan tajribalar va samarali boshqaruv
usullari ko‘rib chiqiladi.

Kalit so‘zlar: Qo‘ychilik, banitirovka, mahsuldorlik, naslchilik, veterinariya,
sog‘lom podalar, go‘sht va jun mahsuldorligi, kasallikka chidamlilik, genetik
seleksiya, oziglanish samaradorligi.

AHHOTAIUA
banuTuzanus (cenekuus U rpynmnupoBKa) OBEI] SBISIETCS OJHUM W3 OCHOBHBIX

METOJ/IOB TIOBBIIIICHUS 370POBbS U TMPOAYKTUBHOCTH CTaja B >KMBOTHOBOJCTBE. B
JTAHHOW HAYYHOM CTaThe PACKPBITHI II€JIb, METOABI, KPUTCPUH U 3HAUCHHE OAaHUTHHTA.
Taxxke paccMOTpeH OmBIT U 3(PPEKTUBHBIC METObI yNPABICHUS, IPUMECHIEMBIC B
yCIOBUAX ¥Y30€KHCTaHA.

KiroueBbie ciaoBa: OBIIEBOJCTBO, CEJIEKIUs, MPOAYKTUBHOCTH, CEJICKITHS,
BETepUHApHAsi MEIUIIMHA, 3JI0POBOE CTaJl0, MSICHAS M IIEPCTHAs MPOJTYKTHBHOCTD,
YCTOMYMBOCTD K OOJIE3HSIM, TeHETHUECKas CENEKITUs, Y)(HEKTUBHOCTh TUTAHUSI.

ABSTRACT
Banitization (selection and grouping) of sheep is one of the main methods of
improving the health and productivity of the herd in animal husbandry. This scientific
article reveals the purpose, methods, criteria and significance of baniting. Also
considered are the experience and effective management methods used in the
conditions of Uzbekistan.
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KIRISH
O‘zbekiston Respublikasida chorvachilik, jumladan, qo‘ychilik sohasini

rivojlantirishga qaratilgan bir gator Prezident garorlari gabul gilingan. Quyida ushbu
sohani tartibga soluvchi asosiy hujjatlar keltirilgan:

1. “O‘zbekiston Respublikasida chorvachilik sohasi va uning tarmoglarini
rivojlantirish bo‘yicha 2022 — 2026-yillarga mo‘ljallangan dastur to‘g‘risida”

Mazkur qaror chorvachilik tarmog‘ini jadal rivojlantirish, zamonaviy va
innovatsion uslublarni joriy etish, mahsulotlar ishlab chigarish hajmini oshirish va
turlarini kengaytirish, shuningdek, aholini mahalliy sharoitda ishlab chigarilgan sifatli
va arzon chorva mahsulotlari bilan uzluksiz ta’minlashga qaratilgan.

2. “O‘zbekiston Respublikasi gishloq xo*jaligini rivojlantirishning 2020 — 2030-
yillarga mo‘ljallangan strategiyasida belgilangan vazifalarni 2021-yilda amalga
oshirish chora-tadbirlari to‘g‘risida”

Ushbu garor qishloq xo‘jaligi, xususan, chorvachilik tarmog‘ini rivojlantirish
bo‘yicha 2021-yilda amalga oshirilishi lozim bo‘lgan chora-tadbirlarni belgilaydi.

3. “Veterinariya va chorvachilik sohasida davlat boshqaruvi tizimini tubdan
takomillashtirish chora-tadbirlari to‘g‘risida”

Mazkur garor veterinariya va chorvachilikni rivojlantirish davlat qo‘mitasining
tashkil etilishi, uning vazifalari va faoliyat yo‘nalishlarini belgilaydi.

Ushbu qarorlar qo‘ychilik sohasini rivojlantirish, mahsuldorlikni oshirish va
sog‘lom podalarni shakllantirishda muhim ahamiyatga ega.

Chorvachilikning rivojlanishida qo‘ylarni to‘g‘ri boshqarish muhim ahamiyatga
ega. Qo‘ylar podasining mahsuldorligini oshirish, sog‘lom va sifatli avlod yetishtirish
uchun chorvadorlar banitirovka (tanlab olish) usullaridan foydalanadi. Banitirovka
orgali yarogsiz yoki past mahsuldor hayvonlar podadan chigariladi va naslni
yaxshilashga imkon beradi.

Mavzuning dolzarbligi. Qo‘ylarni banitirovka qilishimizning asosiy maqsadlari:
Sog‘lom avlod yetishtirish: Genetik nugsonlarga ega hayvonlarni tanlash orqali
nasldagi kamchiliklarni yo‘qotish. Mahsuldorlikni oshirish: Ko‘p go‘sht yoki jun
yetishtiradigan hayvonlarni ajratib olish. Igtisodiy samaradorlikni oshirish: Ozuga va
boshqa resurslarni yuqori mahsuldor hayvonlarga yo‘naltirish. Profilaktika: Kasallikka
moyil hayvonlarni aniglab, ulardan podani himoya gilishdan iborat.

Qo‘ylarni baholash bir necha asosiy mezonlarga: tashqi ko‘rinish sog‘lom,
proporsional tanaga ega bo‘lish. jun qoplami qalinligi va sifatining standartlarga
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mosligi. Tishlarning holati (yoshi va sog‘ligini aniqlash uchun). Naslchilik
xususiyatlari Nasl beruvchanlik darajasi (ko‘payish qobiliyati). Ota-onalarining
mahsuldorligi haqida ma’lumotlari hamda mahsuldorlik: Jun mahsuldorligi, junning
qalinligi, uzunligi va sifat ko‘rsatkichlari. Go‘sht mahsuldorligi: Tana massasi va
go‘sht sifati. Sut mahsuldorligi: Agar zot sut yo‘nalishiga ixtisoslashgan bo‘lsa.
Kasallik belgilarining mavjudligi (kasallikka moyillik yoki yuqumli kasalliklar).
Parazitlardan zararlanish darajasiga garab amalga oshiriladi:

O‘zbekiston sharoitida banitirovkaning ahamiyati

O‘zbekistonda qo‘ylar go‘sht va jun mahsulotlari uchun katta ahamiyatga ega.
Mamlakatda mahalliy va chet el zotlarining genetik xususiyatlarini yaxshilash uchun
banitirovka muhimdir. Jumladan: Hissori qo‘ylari — go‘sht va yog‘ mahsuldorligini
oshirish magsadida banitirovka gilinadi. Merinos qo‘ylari — yugqori sifatli jun uchun
tanlab olinadi. Kasallikka chidamli mahalliy zotlarni yaratishda banitirovkaning roli
katta.

Amaliy tajribalar

O‘zbekistonning chorvachilik fermalarida o‘tkazilgan tadqiqotlar shuni
ko‘rsatdiki: Banitirovka orgali podaning mahsuldorligi 15-20% ga oshadi. Nosog‘lom
va past mahsuldor hayvonlarni chiqgarib tashlash ozuga xarajatlarini 10% gacha
kamaytiradi. Genetik xususiyatlarni yaxshilash orqali yuqori sifatli jun va go‘sht olish
kafolatlanadi.

XULOSA

Qo‘ylarni banitirovka qilish chorvachilikda 1qtisodiy samaradorlik va
mahsuldorlikni oshirishning muhim vositasidir. Quyidagilarni tavsiya etish mumkin:
Muntazam banitirovka qilish tizimini yo‘lga qo‘yish. Veterinariya ko‘rigini
takomillashtirish. Mahalliy sharoitga mos selektsiya ishlarini kuchaytirish. lImiy va
texnologik yondashuvlarni tatbiq etish orqali har bir xo‘jalik banitirovka yordamida
o‘zlari ko‘zda tutgan natijaga erishishlari va yuqori ko‘rsatkichga ega hayvonni olishga
muvafaq bo‘ladi.
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ANNOTATSIYA

Ushbu maqolada yoshlar orasida yurak-qon tomir kasalliklarining (YQTK)
rivojlanish sabablari, xavf omillari va profilaktik chora-tadbirlari tahlil gilinadi.
Tadqiqot epidemiologik usullarga asoslanib olib borildi va natijalarga ko‘ra, genetik
omillar, noto‘g‘ri ovqatlanish, jismoniy faollik yetishmovchiligi, stress va zararli
odatlar YQTK ning asosiy omillari ekanligi aniglandi. Magolada profilaktik
tadbirlarning samaradorligi va ularni yoshlar orasida keng joriy etish zarurati
muhokama gilinadi.

Kalit so‘zlar: yurak-qon tomir kasalliklari, yoshlar, profilaktika, sog‘lom
turmush tarzi, genetik omillar, jismoniy faollik, stress, zararli odatlar.

PREVENTION OF CARDIOVASCULAR DISEASES AMONG YOUTH

ABSTRACT
This article analyzes the causes, risk factors, and preventive measures of
cardiovascular diseases (CVDs) among young people. The study was conducted using
epidemiological methods, and the results indicate that genetic factors,poor nutrition,
lack of physical activity, stress, and harmful habits are the main factors contributing to
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the development of CVDs. The article discusses the effectiveness of preventive
measures and the necessity of their widespread implementation among youth.

Keywords: cardiovascular diseases, youth, prevention, healthy lifestyle, genetic
factors, physical activity, stress, harmful habits.

KIRISH (INTRODUCTION)

Yurak-qon tomir kasalliklari (YQTK) global migyosda o‘lim va nogironlikning
asosly sabablaridan biri hisoblanadi. Jahon sog‘ligni saqlash tashkiloti (WHO)
ma’lumotlariga ko‘ra, 2023-yilda YQTK tufayli 18 milliondan ortig odam vafot etgan.
Ilgari bu kasalliklar asosan 50 yoshdan katta odamlarda uchragan bo‘lsa, so‘nggi
yillarda u yoshlar orasida ham keng targalmoqgda.Bu jarayonning asosiy sabablari
orasida genetik omil, noto‘g‘ri ovqatlanish, jismoniy faollikning yetishmovchiligi,
stress va zararli odatlar kiradi. Profilaktik chora-tadbirlar orgali YQTK rivojlanish
xavfini kamaytirish mumkin. Ushbu magolada yoshlar orasida YQTK profilaktikasi
muhimligi, uning asosiy omillari va samarali oldini olish yo‘llari muhokama qilinadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA (LITERATURE
REVIEW AND METHODOLOGY

Orolbo‘yi mintaqasi ixtisoslashtirilgan kardiologiya va kardioxirurgiya ilmiy-
amaliy tibbiyot markazida 18-35 yosh orasidagi 200 nafar bemor orasida YQTK xavf
omillari bo‘lgan bemorlarning kasallik tarixi o‘rganildi. Bu bemorlarda klinik laborator
— umumiy gon analizi, biokimyoviy tahlili va instrumental tekshiruvlar — EKG va
ExoKG tahlil gilindi. Tadqiqotda quyidagi usullar ham qo‘llanildi:

Epidemiologik tahlil: Xorazm viloyatida YQTK bilan bog‘liq statistik
ma’lumotlar tahlil qilindi.

Adabiyot sharhi: PubMed, Scopus va Google Scholar bazalaridan 2015-2024
yillar oralig‘idagi maqolalar o‘rganildi.

So‘rovnoma o‘tkazish: 18-35 yosh orasidagi 500 nafar respondent orasida YQTK
xavf omillari bo‘yicha so‘rovnoma o‘tkazildi.

NATIJALAR (RESULTYS)

Tadqiqot natijalari shuni ko‘rsatdiki:

Bemorlardan olingan natijalarga ko‘ra ushbu kasallikni rivojlanishida genetik
omillar muhim ro‘l o‘ynaydi. Oilaviy tarixida YQTK bo‘lgan shaxslar yurak qon tomir
kasalliklariga moyil bo‘lishadi. Masalan, yaqin qarindoshlarida yurak xuruji yoki insult
kabi holatlar kuzatilgan insonlarda YQTK rivojlanish xavfi yuqori bo‘ladi. Umumiy
tadqiqotlar shuni ko‘rsatadiki, genetik moyillik va atrof-muhit omillari qo‘shilib
kasallikni erta rivojlanish xavfini oshiradi.Yoshlar orasida YQTKning oshishiga
turmush tarzi omillari, jumladan, noto‘g‘ri ovqatlanish -yoshlarning 65 foizi tayyor
mahsulotlar va yog‘li taomlarni muntazam iste’mol qiladi, kam harakatlilik -40 foizi
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haftasiga 1 martadan kam jismoniy faollik bilan shug‘ullanadi, stress va psixo-
emotsional muammolar - yoshlarning 55 foizi yuqori darajada stress holatida
ekanligini bildirgan, zararli odatlar - yoshlarning 30 foizi muntazam ravishda chekish
yoki alkogol iste’mol qilishini bildirgan.

Ushbu omillar YQTK rivojlanishiga bevosita ta’sir qilishi aniglangan.

MUHOKAMA (DISCUSSION)

Tadqiqot natijalari xalgaro ma’lumotlar bilan solishtirilganda, yoshlar orasida
YQTK rivojlanishining asosiy sabablari o‘xshash ekanligi aniqlandi. Masalan,
AQShda olib borilgan tadqiqotlarda ham genetik moyillik, noto‘g‘ri ovgatlanish va
kam harakatlilik yetakchi xavf omillari sifatida gayd etilgan.

Profilaktika bo‘yicha samarali strategiyalar quyidagilarni o‘z ichiga olishi kerak:

Sog‘lom ovqatlanish dasturlari: maktab va universitetlarda dietolog maslahati va
sog‘lom taomlanish madaniyatini shakllantirish. Jismoniy faollikni rag‘batlantirish:
yoshlar uchun sport to‘garaklari va jamoaviy tadbirlarni oshirish. Stressni boshqarish:
psixologik maslahatlar va mindfulness texnikalarini joriy etish. Zararli odatlardan voz
kechish bo‘yicha dasturlar: chekish va alkogol iste’molini kamaytirish uchun targ‘ibot
ishlari olib borish.

XULOSA (CONCLUSION)

Yoshlar orasida YQTK ning oldini olish uchun kompleks yondashuv talab etiladi.
Tadqiqot natijalari shuni ko‘rsatdiki, genetik omil, noto‘g‘ri turmush tarzi va zararli
odatlar kasallik rivojlanishining asosiy omillaridan biri hisoblanadi. Agar oilasida
yurak qon tomir kasalliklari mavjud bo‘lsa va shunga binoan, o‘z vaqtida
tekshiruvlardan o‘tib turilsa kasallikni oldini olishda yoki erta tashxis qo‘yishda katta
yordam beradi. Undan tashqari sog‘lom turmush tarzini shakllantirish va tibbiy

profilaktika choralari orgali ushbu kasalliklarning oldini olish mumkin.Natijada

jamiyatimizda YQTKga uchrash xavfi birmuncha kamayadi, sog‘lom muhit paydo
bo‘ladi.
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ANNOTATSIYA
Ushbu maqolada tish replantatsiyasining zamonaviy yondashuvlari, klinik

tajribalar va yangi texnologiyalar tahlil qilinadi. Replantatsiya jarayonida
qo‘llaniladigan biomateriallar, o‘sish omillari va regenerativ usullar periodontal
to‘qimalarning tiklanishiga qanday ta’sir ko‘rsatishi muhokama etiladi. Shuningdek,
antioksidant eritmalar va antibiotik moddalarning tishning uzoq muddatli saqlanishiga
ta’siri ilmiy tadqiqotlar asosida yoritiladi. Klinik misollar va ilg‘or texnologiyalar
asosida replantatsiya muvaffaqiyatini oshirish yo‘llari ko‘rib chiqiladi.
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ABSTRACT

This article analyzes modern approaches, clinical trials, and new technologies in
tooth replantation. The impact of biomaterials, growth factors, and regenerative
methods used in the replantation process on periodontal tissue regeneration is
discussed. In addition, the influence of antioxidant solutions and antibiotic agents on
the long-term preservation of the replanted tooth is highlighted based on scientific
research. Clinical cases and advanced technologies are reviewed to explore ways to
improve replantation success.

Keywords: Tooth replantation, periodontal regeneration, antioxidant solutions,

growth factors, regenerative dentistry, clinical trials, biomaterials, dental ankylosis.

KIRISH

Tishlarning replantatsiyasi stomatologiyada o‘ta dolzarb muolajalardan biri
bo‘lib, bu usul 1900-yillardan beri klinik amaliyotda qo‘llanib kelinmoqda. Tish
jarohatlari, ayniqsa, bolalar va o‘smirlar orasida keng tarqalgan bo‘lib, tadqiqotlar
shuni ko‘rsatadiki, 7-14 yosh oralig‘idagi bolalar avulsiyaga eng ko‘p uchraydigan
guruh hisoblanadi. Statistik ma’lumotlarga ko‘ra, avulsiyaga uchragan tishlarning 0,5—
3% hollarda muvaffaqiyatli replantatsiya qilinishi mumkin.

Replantatsiya muvaffaqiyatli o‘tishini ta’minlashda bir gancha muhim omillar
mavjud. Tadqiqotlar shuni ko‘rsatadiki, tishning og‘1z bo‘shlig‘idan tashqarida bo‘lgan
vaqti 30 dagigadan oshmasa, periodontal tolalar va hujayralari yetarlicha tiriklikni
saglab goladi. Shu sababli, zamonaviy protokollar tishni iloji boricha tezroq gayta
joylashtirishni va mos konservatsiya vositalaridan foydalanishni tavsiya qiladi.
Masalan, Tadqiqotlar shuni ko‘rsatadiki, tishning hayotiyligini saglab qolish uchun uni
fiziologik eritma yoki maxsus eritma (masalan, Hank’s Balanced Salt Solution —
HBSS) ichida saglash magsadga muvofiq. Bu usullar periodontal to‘qimalarning
sog‘lom holatda qolishiga yordam beradi

So‘nggi yillarda regenerativ stomatologiya sohasida o‘tkazilgan tajribalar
replantatsiya natijalarini sezilarli darajada yaxshilashga yordam bermoqda. Masalan,
Masalan , Gulinelli va boshgalar tomonidan 2010-yilda o‘tkazilgan tadqiqotlarda,
avulsiyaga uchragan tishlarni gayta joylashtirishda antioksidant eritmalar va o‘sish
omillari qo‘llanganda, periodontal regeneratsiyaning yaxshiroq kechishi kuzatilgan.
Shuningdek, 2015-yilda Trope tomonidan o‘tkazilgan klinik tajribalar shuni
ko‘rsatdiki, 1ildiz yuzalariga minosiklin yoki doksisiklin eritmalari surtilishi
yallig‘lanish reaksiyasini kamaytirib, tishning uzoq muddat saqglanish ehtimolini
oshiradi

Replantatsiya qilingan tishlarning uzoq muddatli prognozi asosan ildiz
rezorbsiyasi va ankiloziya (tishning suyak bilan bevosita birikishi) bilan bog‘liq.
Tadqiqotlar shuni ko‘rsatadiki, yosh bemorlarda replantatsiya qilingan tishlarda
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ankiloziya rivojlanish ehtimoli yuqoriroq bo‘lib, bu holat tishning keyinchalik
ortodontik harakatlanishini qiyinlashtirishi mumkin. Shu sababli, so‘nggi yillarda
biomimetik materiallar va ildiz hujayralari himoyalash wusullari tobora keng
go‘llanilmoqda.

Ushbu tadqiqotning asosiy magqsadi tish replantatsiyasining zamonaviy klinik
yondashuvlarini, qo‘llanilayotgan ilg‘or metodlarni va uzoq muddatli samaradorligini
baholashdan iborat. Bundan tashqari, tish replantatsiyasida qo‘llanilayotgan yangi
texnologiyalar, masalan, to‘qima muhandisligi va o‘sish faktorlarining ahamiyati ham
ushbu tadqiqot doirasida o‘rganiladi.

Usullar:

Ushbu tadqiqot retrospektiv va prospektiv usullarni oz ichiga oladi. Tadqiqot
doirasida 12 nafar bemor ishtirok etdi, ularda mexanik jarohatlar natijasida avulsiyaga
uchragan tishlar replantatsiya qilindi. Muolajalar xalqaro klinik protokollarga muvofiq
amalga oshirildi. Tadqiqot davomida tish replantatsiyasining turli bosqichlari,
foydalanilgan konservatsiya eritmalari, immobilizatsiya usullari va antibiotik
terapiyaning samaradorligi baholandi.

1. Tishni saqlab qolish va replantatsiya qilish

Tish avulsiyaga uchraganidan keyin uni imkon gadar tezroq saqlab qolish muhim
hisoblanadi. Tadqiqot doirasida turli vositalar sinovdan o‘tkazildi:

o Fiziologik eritma (0,9% NaCl): Periodontal ligament cells (PDL)
hujayralarining qisqa muddatli tirikligini saqlashda samarali, ammo uzoq muddatli
saglash uchun yetarli emas.

« Hank’s Balanced Salt Solution (HBSS): Eng samarali eritma hisoblanadi,
chunki u PDL hujayralarining 12-24 soatgacha tirik qolishiga yordam beradi.

« Tishni quruq holda saglash: Replantatsiya natijalarga salbiy tasir ko‘rsatadi,
chunki PDL hujayralari 15-30 dagiqadan so‘ng nobud bo‘lishi mumkin.

o Probiotik eritmalar: Yangi tadqiqotlarda qo‘llanilmoqda va periodontal
hujayralarni uzoqroq saqlash imkonini berishi mumkin.

2. Tishni replantatsiya qilish

Tishni replantatsiya qilishda bir necha muhim bosqichlar bajarildi:

A. Antiseptik ishlov berish:

o Tish 0,12% xlorgeksidin yoki povidon-yod((polivinilpirolidon, PVP)
eritmasida ishlov berildi.

« Ba’zi hollarda tish yuzasiga minosiklin yoki doksisiklin eritmasi surtildi (bu
usul PDL yallig‘lanishini kamaytirishga yordam beradi).

o Ko‘p hollarda, replantatsiyadan oldin ildiz yuzalarini eritrotsitlar va
goldiglardan tozalash uchun fiziologik eritmada yuvish amalga oshirildi.

B. Replantatsiya jarayoni:

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 96



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

« Tish avvalgi alveola ichiga ehtiyotkorlik bilan joylashtirildi.

o Tish joyiga kiritilgach, yengil bosim yordamida mustahkamlash amalga
oshirildi.

« Replantatsiyadan so‘ng, alveolaning jarohatlanish darajasiga qarab, zarur
hollarda choklar bilan mustahkamlash amalga oshirildi.

C. Immobilizatsiya: Tishning joyida mustahkam turishini ta’minlash uchun
immobilizatsiya ishlatildi. Tadqiqot davomida turli immobilizatsiya usullari sinovdan
o‘tkazildi:

« Yumshoq immobilizatsiya (flexible splinting): Eng ko‘p tavsiya qilinadigan
usul bo‘lib, 7-14 kun davomida tishni mustahkamlaydi va periodontal tolalarning
tiklanishiga imkon yaratadi.

o Qattiq immobilizatsiya (rigid splinting): Ba’zi hollarda qo‘llanildi, lekin
uzoq muddatli qattiq immobilizatsiya ildiz rezorbsiyasini kuchaytirishi mumkinligi
aniqlangan.

Immobilizatsiya muddati quyidagicha belgilandi:

o 7-10 kun: Oddiy avulsiyalar uchun.

o 2-4 hafta: Alveolaga shikast yetgan yoki suyak sinishi kuzatilgan hollarda.

3. Antibiotik terapiya va kuzatuv

Replantatsiya qilingan tishlarda infeksiya oldini olish uchun antibiotik terapiya
muhim rol o‘ynaydi. Tadqiqot doirasida quyidagi antibiotiklar sinovdan o‘tkazildi:

o Amoksitsillin (500 mg, kuniga 3 marta, 7 kun): Bakterial infeksiyani
kamaytirish uchun samarali hisoblangan.

o Doksisiklin (100 mg, kuniga 1 marta, 7 kun): Antiinflamatuar xususiyatga
ega bo‘lib, periodontal to‘qimalarning tiklanishini yaxshilaydi.

o Metronidazol kombinatsiyasi: Anaerob bakteriyalarga qarshi kurashishda
qo‘llanilgan.

Bundan tashqari, bemorlarga og‘iz gigiyenasi bo‘yicha quyidagi tavsiyalar
berildi:

« Xlorgeksidin 0,12% bilan kuniga 2 marta chayqash.

« Qattiq taomlar tanovvul qilmaslik.

o Ortodontik yoki jarrohlik tekshiruvlarini muntazam o‘tkazish.

Kuzatuv jarayonida bemorlar:

e 6 0y va 1yil davomida muntazam tekshiruvdan o‘tkazildi.

o Har 3 oyda rentgenografik tekshiruvlar o‘tkazilib, ildiz rezorbsiyasi yoki
ankiloziya belgilari tekshirildi.

« Klinik baholash natijalari tishning rang o‘zgarishi, perkussiya sezgirligi va
periodontal to‘qimalarning holati asosida olib borildi.
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Qo‘shimcha usullar va yangi texnologiyalar

So‘nggi yillarda tish replantatsiyasining samaradorligini oshirish uchun bir
qancha innovatsion usullar ham qo‘llanilgan:

1. Bioaktiv moddalar bilan ishlov berish:

o Platelet-Rich Fibrin (PRF): Alveola ichiga joylashtirilgan va yallig‘lanish
jarayonini kamaytirishga yordam bergan.

o Hujayra terapiyasi: periodontal regeneratsiyada ildiz hujayralarning roli

bu regenerativ tibbiyotning zamonaviy yo‘nalishlaridan biri bo‘lib, ildiz
hujayralaridan foydalanish orqali shikastlangan to‘qimalarni qayta tiklanish
jarayonini tezlashtirishni maqgsad qiladi.

2. Lazer terapiya:

o Past intensivlikdagi lazer terapiyasi (LLLT) yordamida yallig‘lanish
kamaytirilib, periodontal hujayralarning faoliyati yaxshilangan.

3. 3D implant materiallari:

o Ba’zi holatlarda, alveolani regeneratsiya qilish uchun bioresorblanuvchi
materiallar qo‘llanilgan.

NATIJALAR
Tadqiqot natijalariga ko‘ra, replantatsiya qilingan tishlarning 75% holatda yaxshi
osteointegratsiyasi kuzatildi. 16.7% bemorlarda rezorbsiyaga uchragan tishlarning
qayta gimirlashi kuzatildi, qolgan 8.3% bemorlarda esa periodontal yallig‘lanish
rivojlandi. Tish saglash muhitining replantatsiya natijalariga ta’siri tahlil qilindi, HBSS
mubhitida saqlangan tishlarning replantatsiya qilishda yaxshi natijalar olish ehtimoli
yuqori bo‘lishi aniglandi.

MUHOKAMA
Tish replantatsiyasining samaradorligi ko‘plab omillarga bog‘liq: avulsiyadan keyin
o‘tgan vaqt, tishning saqlash muhiti va bemorning umumiy stomatologik holati.
Tadqiqot shuni ko‘rsatdiki, imkon qadar tezroq replantatsiya amalga oshirilsa,
tishlarning uzoq muddatli saqlanib qolish ehtimoli ortadi. Shuningdek, replantatsiya
qilingan tishlarni uzoq muddatli kuzatish va ortodontik qo‘llab-quvvatlash muhim
ekani aniglandi.

XULOSA
Tish replantatsiyasi samarali usul bo‘lib, tibbiy yondashuvlar va texnologiyalar bilan
yaxshilanishda davom etmoqda. Kelajak tadqiqotlari bu sohada yangi biomateriallar
va regenerativ stomatologiya usullarining tahliliga yo‘naltirilishi kerak. Olingan
natijalar stomatologik amaliyotda qo‘llaniladigan protokollarni takomillashtirishga
yordam beradi
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BJIMUAHUE 3ATI'PAZHEHUSA BO3AYXA HA 3IOPOBBE YEJIOBEKA
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Tawxenmckas Meouyunckas Akademus

HOnoawesa 3umepupa 3axuposena
HAYYHbLU PYKOBOOUMETL ACCUCTEHM Kagheopbl
2UCNON02USL U MEOUYUHCKASL OUOTIO2USL
Tawkenumckas Meouyunckas Axademus
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AHHOTAIMS

JlanHasi paboTa mocBsIIeHa MpodjieMe aTMOCPEpHOro 3arps3HEHUs, KoTopas
MIPEICTABIISIET COOOM OJTHY M3 CAMBIX CEPbE3HBIX IKOJOTHUUECKHUX yYTPO3 JUTS 3IOPOBbS
YelIoBeKa. B cTaThe OMUCHIBAIOTCS TJIAaBHBIE HCTOYHUKH 3arps3HEHUS BO3AyXa, TAKHE
KaK TMPOU3BOJCTBO AJIEKTPOIHEPTUH, MPOMBINIJIEHHBIE TPOLECCHl W TPAHCHOPT, a
TaKk)K€ OCHOBHBIE 3arpsi3HUTENH, BKIIIOYAsl B3BEIICHHBbIC 4YacTHUIBL. [IpoBomuTcs
CPaBHHUTEIBHBIA aHAIM3 YPOBHEW 3arps3HEHUS BO3JyXa M CBSI3aHHBIX C 3TUM
MoKaszaTeNied 370pOBbS B PA3JIMYHBIX pernmoHax Y30ekucraHa. PaccmaTpuBarorcs
YCIEITHBIC TTPUMEPHI TIOJIUTHK, HAMPABJIECHHBIX HA CHIDKCHHE 3arps3HEHUsS, KOTOPHIC
MOTYT TOMOYh YMEHBIIHUTH 3a00JICBAEMOCTh M CMEPTHOCTh OT CBS3aHHBIX C J3THM
3a00JIeBaHUM.

Knwuesvie cnosa: Atmochepa, OpoHXHT, 5Mdbu3eMa, acTMa, CIU3UCTas
000J1049Ka, TOJIOCOBBIE CBA3KH, TOKCUYECKOE BO3/ICHCTBUE, MHTAISIIIAOHHBIN TTyTh.

ABSTRACT

This work is dedicated to the problem of atmospheric pollution, which represents
one of the most serious environmental threats to human health. The article describes
the main sources of air pollution, such as electricity generation, industrial processes,
and transportation, as well as the primary pollutants, including particulate matter. A
comparative analysis of air pollution levels and related health indicators in various
regions of Uzbekistan is conducted. Successful examples of policies aimed at reducing
pollution are considered, which may help decrease morbidity and mortality from
related diseases.
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ATMochepHBIii BO3MyX SIBISIETCS OJHMM U3 OCHOBHBIX >KM3HEHHO Ba)KHBIX
AJIEMEHTOB OKPY KAIOIIEW HAc cpelpl. 3a CYTKM YEJIOBEK BIBIXAeT OKOJO 12-15 M3
KHCIIOPOJIa, a BbIAEISICT NMpuOIu3uTenbHo 580 J1 yrieKHcloro rasza. 3arpsi3HEHUE
BO3JlyXa SBJISIETCSI OJJHOM M3 CaMbIX CEPBE3HBIX DKOJIOTHYECKUX YIPO3 Ul 340POBbS
yenoBeka lllecTh MUJIHAPIOB KUTENEH IUIAHETHI, TPETh KOTOPBIX — JETH, AbIIIAT
3arpsiI3HEHHBIM BO3J1yXOM, YTO CO3/Ia€T yTPO3y MX 3I0POBBIO U JaxKe KU3HU. Kaxabii
roJl 3arpsA3HCHHBIA BO3AYX CTAHOBHUTCS NPUYMHOM NPEKIECBPEMEHHOM cMepTu 7
MUJUTMOHOB YEJIOBEK, YTO MOJAYEPKUBACT HEOOXOJUMOCTh MPUHSTHUS CPOUYHBIX U
(G (PEeKTUBHBIX Mep I YIy4dIllIeHUs KadecTBa Bo3ayxa. OCHOBHbIE HCTOYHUKH
3arpsi3HEHMS, TaKUE KaK DJHEPreTHKa, MPOMBIIUIEHHOCTh M TPAHCIOPT, TPEOyIOT
KOMIUIEKCHOTO MTO/IX0/1a K PELIEHUIO TPOOJIEMBI.

['aBHBIE TPUYMHBI ATMOC(EPHOTO 3arpsi3HEHUST BO3yXa — 3TO MPOU3BOJCTBO
AJIIEKTPOSHEPIUH, MPOMBIIUIEHHBIE MPOIECChl, J00bIYA MOJE3HBIX HCKOIMAEMBbIX,
CEJIbCKOXO3SICTBEHHAsI J€ATEIbHOCTh, HEPALMOHAIBHOE YJaJ€HUuE OTXOJ0B U
TPaHCHOPT.

Copepxammecss B arMocepe BpeaHble BelleCTBa BO3ICHCTBYIOT Ha
YEJIOBEYECKHII OpraHu3M MpH KOHTAKTE€ C IMOBEPXHOCTHIO KOXHM WM CIU3UCTOU
ob6onoukoi. IIpoucxomut 3TO TOrJa, KOrja BCHOTEBIIMM Y€IOBEK (C OTKPBITHIMU
MOpPaMHM) JIETOM MJIET MO 3ara30BaHHON U 3anbUI€HHOM ynuie. Ecnu, no6paBmmcs 10
JI0Ma, OH TYT K€ HEe MPUMET TEIUIbIA (He ropsiumit!) ayiin, BpeaHbIe BEIIECTBA UMEIOT
IIaHC MPOHUKHYTH INIyOOKO B €r0 OPraHU3M.

Hapsiny ¢ opranamu apIxaHusi, 3arps3HUTENHM TOPaXarT OpraHbl 3pEeHUs U
0OOHSIHUSA, a BO3ICUCTBYSI Ha CIIM3UCTYIO0 000JI0UKY rOpTaHU, MOTYT BBI3BaTh CIIa3Mbl
rOJIOCOBBIX CBSI30K. Bpixaembie TBEpIbIE U KUJIKUE YacTUIbI pazmepamu 0,6-1,0 MxkMm
JIOCTUTAIOT allbBEOJ M abCOpOMpYIOTCS B KPOBHM, HEKOTOPbIC HAKAIUIUBAIOTCS B
TuM(paTUYECKHX y3iax.

3arps3HEHHBIA BO3AYX paslpakaeT OOJIbIIEH YacThIO JbIXaTeNIbHBIC TYTH,
BbI3BIBAsE OpOHXUT, ’Mpuzemy, actmy. K paszapaxurensM, BbI3BIBAIOIIMMHU ITH
6ose3nu, otHocsiTes SO2 u SO3, azotucteie napsl, HCl, HNO3, H2SO4, H2S, ¢ocdop
u ero coenuHeHus. VccnenoBaHus, TpoBeleHHbIE B BenmkoOputaHuu, mokazaiu
OUYEHb TECHYIO CBSI3b MEXIy aTMOC(EpHBIM 3arpsi3HEHHEM U CMEpPTHOCTHIO OT
OpOHXHUTOB.

[Ipu3Haku W TOCAEACTBUS JEUCTBUM 3arpsi3HUTENCH BO3JlyXa HAa OpPraHU3M
YeJI0BEKa MPOSIBISIOTCS O0JIbIIEH YaCThIO B YXYIIIEHUHU O0ILIETO COCTOSIHUS 3/JOPOBbSL:
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MOSIBIISIFOTCSI TOJIOBHBIC 00JIN, TOITHOTA, YYBCTBO CJIA00CTH, CHIDKACTCS WIIH TEPSCTCS
TPYIOCTIOCOOHOCTb.

MOXHO caenaTh BBIBOA O TOM, YTO HAMOOJBINEE KOJIMYECTBO 3arps3HUTEICH
NomajsaeT B OpraHu3M ueloBeka uepe3 Jj€rkue. M neicTBUTENbHO, OOJBIIMHCTBO
UCCIIE0OBATENEH TOATBEPKIAECT, YTO €KEAHEBHO C 15 Kr BIObIXaeMOro BO31yXa B
OpraHu3M YeJIOBEeKa MPOHUKAET 0O0JIbIlIe BPEHBIX BEIIECTB, YEM C BOJIOH, C MUIIIEH, C
IPSI3HBIX pYyK, dYepe3 KOxXy. [Ipy 3TOM HHramsiiMOHHBIA TyTh MOCTYILICHUS
3arpsi3HUTENICH B OpPTraHU3M SIBJISIETCS enié U HanboJiee onacHeIM. B crry Toro, 4To:

1. BO3ayX 3arpsi3HEH [IUPOYANIIMM AaCCOPTUMEHTOM BPEAHBIX BEIIECTB,
HEKOTOpPBIE U3 KOTOPBIX CIIOCOOHBI YCHIIMBATh MaryoOHOE BO3JICHCTBUE APYT APYTa;

2. 3arpsi3HEHUS, TIOMaiasi B OpTraHu3M Yepe3 JbIXaTelIbHbIC TyTH, MUHYIOT TaKOu
3alIUTHBIN OMOXUMUYECKUN Oaphep Kak MeYeHb — B Pe3yJIbTaTe WX TOKCHYECKOE
BO3/eicTBHE OKa3biBaeTcs B 100 pa3 cunbpHee BAUSHUS 3arpsA3HUTENEH, TPOHUKAIOIIUX
Yepes KeTyN0YHO-KUILIEYHBIN TPaKT;

3. YCBOSIEMOCTh BPEIAHBIX BEIECTB, MOCTYMAIONMINX B OPraHU3M dYepe3 JIETKHE,
HAMHOTO BBIIIE, YEM 3arpsI3HUTENICH, MPOHUKAIOIINX C MUIIEH U BOJIOW;

4. ot atMOC(EpHBIX 3arpsSI3HUTEIICH TSHKEJIO YKPBITHCSA: OHU OKA3bIBAIOT BIUSHUE
Ha 3JJ0POBbE UeJIOBEKA 24 yaca B CyTKHU 365 THEU B rofay.

OcCHOBHBIE TIPUYMHBI CMEpPTEH, BBI3BAHHBIX 3arpsi3HEHUEM aTMOC(EPHOIO
BO3JlyXa — 3TO paK, BPOXKIAEHHBIEC TATOJIOTUU, HAPYIIIEHHE PA0OTHl UMMYHHOU CUCTEMBI
OpraHu3Ma 4YeJaoBeKa.

Bapixanue Bo3myxa, B KOTOPOM MPUCYTCTBYIOT MPOAYKTbI TOPEHUS
(pa3peXeHHBI  BBIXJION  JAW3EJIBHOIO  JBHUrarens), JaXe B TECUCHHE
HEMPOJOJDKUTEIILHOTO  BPEMEHM, HaNpuUMeEp, YBEJIMYMBAIOT PUCK MOJIYUYUTh
UIIEMUYECKYI0 00JIE3Hb Cep/ilia.

[TpombliliuieHHBIE PEANPUITHS U ABTOTPAHCTIOPT BHIOPACHIBAIOT YEPHBIN JBIM U
3€JIEHOBATO-KENTBIM JUOKCUJ, KOTOpPHIE MOBBIMIAKOT PUCK paHHEW cMeptu. Jlaxe
CPaBHUTEIHHO HU3KAsSI KOHIIEHTPAIIMSI ATHX BEIIECTB B aTMOC(EPE BHI3BIBAIOT OT 4 /10
22 TpoOLIEHTOB CMEPTEN 10 COPOKA JIET.

Beixjonbsl aBTOMOOMJIBHOTO TpaHCIOPTa, a TaKXKe BBIOPOCHI MPEANPUITHH,
CKUTAIONIUX YTOJib, HACBIIMIAIOT BO3AYyX KPOIIECYHBIMM YaCTHUIIAMH 3arps3HCHUM,
CITOCOOHBIX BBI3BIBATH MOBBIIIEHNE CBEPTHIBAEMOCTH KPOBHU U 00pa3oBaHue TPOMOOB
B KPOBEHOCHOW CHCTEME 4YeJIOBEKa. 3arps3HEHHBIM BO3AYyX IPUBOJHUT TaKXe K
MOBBINICHUIO JaBJICHUS. DTO BBI3BAHO TEM, YTO 3arps3HEHHE aTMOC(EPHI BHI3HIBACT
M3MEHEHHE TON YaCTH HEPBHOW CUCTEMBI, KOTOPasi KOHTPOJIUPYET YPOBEHb KPOBSIHOTO
naBiieHusi. 3-3a 3arps3HeHust BO3/lyXa B KPYIHbBIX TOpoAax MPOUCXOAUT MPUMEPHO
MATh MPOLEHTOB CJIy4yaeB TOCHUTAIU3alMU. bojbliie BCEro cTpajaroT ysS3BUMBbIC
TPYIIbl HACEJIEHHUSI, @ TOUHEE JKEHILUHBI, I€TH, MEHbIITMHCTBA, KOPEHHbIC HAPOJIbI, a
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Takke OemHsaku. JKEHITUHBI W JEBOYKH B O€IHBIX CTpaHaX, HAPUMEP, BBITIOJIHSS
JOMAILHIOI PadoTy, 3a4acTyl0 MCHOJB3YIOT JUJIi TOTOBKM M OTOIUIEHHS YrOJib U
KEPOCHUH, KOTOpbIE 3arpsi3HSIOT BO3ayX. [[OCKONBKY MO3r W OpraHu3M JeTei B
IpolecCe pPa3BUTUSL KpailHE BOCIHPUMMYMBBI K TOKCHYECKMM  BEIIECTBAM,
NIEPEHECEHHOE UM B JIETCTBE BPEIHOE BO3JCHCTBUE MOYKET BBI3BaTh XPOHUYECKUE
pOOJIEMBI CO 3J0POBHEM.

KpynHbie uCTOYHUKM aTMOC(EpPHOro 3arps3HeHUs: BO3ayXa (DJIEKTPOCTAHIUH,
(habpuKu, MyCOPOCKHUTATEIIN M OKUBJICHHBIC aBTOTPACCHI) 3a4aCTYI0 HAXOIATCS Ha
TEppUTOPUM OeIHBIX paioHOB. Huilera — AOMOMHUTENbHBINA (AaKTOpP pHCKa €lle U
MMOTOMY, YTO JKATEJIH, ABIIIAIINE TPSI3HBIM BO3yXOM, HE BCETJ]a MOTYT OOpaTUTHCS K
Bpayy, 1a ¥ 3a4acTylO HE 3HAIOT O €r0 MOCIIEICTBUSX.

Hepenko kpymnHble MPOMBIIUIEHHBIE TOPOJIa HAKPHIBAET TYCTOM TyMaH — CMOT.
DTO OYEHBb CHIIbHOE 3arpsi3HEHUE BO3/yXa, MPECTaBIstonee co0oil rycToi TyMaH ¢
MPUMECSIMU JIbIMa W Ta30BBIX OTXOJIOB WJIM IMEJEHY E€IKUX Tra30B U a’po30Jiei
MOBBIIIIEHHON KOHIIEHTpalK. Takoe siBIeHre 00BIYHO Ha0I0/1aeTCsl B 0€3BETPEHHYIO
MOTroAy. DTO OYEHb OoJibllasi MPoOJEeMa KPYIHBIX TOPOJOB, KOTOpas OTPULATEIBHO
BIIMSIET HA 3/J0POBbE YesnoBeka. OCOOEHHO OMaceH CMOT ISl IETel U MOKUJIbIX JIFOAEH
¢ 0c1abJIEHHBIM OPTaHU3MOM, CTPAIAIOIINX CEPJIEYHO -COCYIUCTHIMU 3a00JI€BaHUSAMHU
1 3a00JICBaHUSIMU JBIXaTEIHHOU CUCTEMBI.

OueHb OnacHbBIM CUMITOMOM JIJI1 YEJIOBEYECTBA ABJISIETCSA TO, UTO 3arpsi3HEHUE
BO3/JyXa TIOBBIIIAET BEPOSITHOCTh POKIACHUA JETEed C TMOPOKAMHU PpPa3BUTHSL.
3anpeenbHas KOHIIGHTpAIUsl BPEAHBIX BEIIECTB B aTMoc(depe BbI3BIBAET
MPEXKIECBPEMEHHBIC POJIbI, HOBOPOXKJAEHHBIE UMEIOT MAJIbI BEC, MHOT/Ia POKIAAIOTCS
MEpTBBIE neTH. Eciu OepemMeHHass >KEHIMHA JBIIIUT BO3AYXOM, COACpPKAIIUM
MOBBIIIIEHHBIE KOHIIEHTPAIIMU 030HA M OKUCH YTJIepo/ia, 0COOCHHO BO BTOPOM MeCSIl
OEpeMEHHOCTH, Y He€ B TPH pasa MOBBIIIACTCS BO3MOKHOCTh POJAUTH peOEHKA ¢ TAKUM
MMOPOKOM Pa3BUTHsI, KaK 3as4bsi Ty0a, BOIYbS ACTh, IePEeKTaMu CepACUHOrO TeHe3a.

B V306ekucrane, kak U B Ipyrux CTpaHax MUpPa, OOJIBIIMHCTBO 3a00JIEBAHUIN U
MpEeXJIECBPEMEHHAsT CMEPTHOCTh, CBS3aHHBIE C Kauye€CTBOM BO3/lyXa, BbI3BAHBI
TBEPJABIMU MEJIKOJMCTIEPCHBIMU B3BEIICHHBIMU YaCTUIIAMU JUAMETPOM 2,5 MUKpOHA
(PM2,5). Bcemupnasi opranuzanus 3apaBooxpaHenus (BO3) ompenenuna ux B
KauecTBE 3arps3HUTENIS, BBI3bIBAIOIIETO HAMOOJBIIYIO YIPO3y 30POBbIO HACEJICHHUS.
[To maraEM TOopTana |QAIr, OCyIIECTBISIONIETO II00ATBHBI MOHUTOPHHT Ka4eCcTBa
BO3ayxa, TalkeHT, Kak u Apyrue ropoaa LlentpanbHoi A3un, 4acTO BXOAUT B YUCIIO
rOpOJI0B MUpPA C CAMBIM 3arpsI3HCHHBIM BO3yXOM.

[To maHHBIM THIPOMETEOPIIOrMUECKOrO HeHTpa B ropogax Onmansik, Deprana,
Hagowuii, Kokana u TamkeHT HabmromaeTcsi 3arps3HeHUe aTtMoc(epbl pa3IMuHbIMUA
BUJAAMHU BpeAHBIX coenuHeHnit ¢ mnoBbeimieHHoW [IJIK. VYcranoBneno, 4to B
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V36ekucrane 3a 2002-2004 rr. 0TX0AHON BBIOPOC MPOMBIIIJICHHBIX MPEANPUSITUN B
atmMocdepy coctaBuin 33%. M3 HuUX OOJBIIYI0 YacTh COCTaBWJIM CJCAYIOIINC
MHTpEeAUEHTHI: yriieBoabl —21,9%, okcup cepol —41,2%, okeun azota—9,1%, TBepabie
BemecTsa — 16,5%.

[IpaBuTenbcTBO Y30€KUCTaHA TaKKe IMPU3HAET, YTO IMPOLIECC YIPaBICHUS
KauecTBOM BO3/yXa IMpPEACTaBIseT COOOM CEephe3HBbIM BBI3OB, TPEOYIOMIMMA
COBMECTHBIX, KOMIUIEKCHBIX M  MEXCEKTOPAJIbHbIX YCHJIMHA HAa MECTHOM,
HAallMOHAJIBHOM M PETMOHAJIBHOM YPOBHSX.

BoNbIIMHCTBO HMCTOYHHMKOB 3arps3HEHHUs aTMOC(HEpPHOrO BO3JIyXa HE MOTYT
KOHTPOJIMPOBATbCSI  OTHENbHBIMU  JIIOABMH, BCJIEJICTBUE YEro HEOOXOJIUMBI
KOHCOJIMIMPOBAHHbIE JEHUCTBUSA CO CTOPOHBI MECTHBIX, HAIUOHAJIBHBIX W
PErHMOHAIBHBIX IUPEKTUBHBIX OPTaHOB B TAKMX CEKTOPAaX, KAK SHEPTE€THUKA, TPAHCIIOPT,
YAQJIEHUE OTXOJ0B, TOPOJICKOE IUIAHUPOBAHUE U CEIIBCKOE XO3IMCTBO. Takke MOryT
OBITh 3()(PEKTUBHBIMU CIIEAYIOIINE MEPHI:

- W3Y4YCHHE COCTaBa W YPOBHS 3arpsA3HCHHUM, NPUYUHBI U MEPBl 10 HX
YCTPaHEHHIO;

- onyOJIMKOBaHKE pe3yiabTaTOB MOHUTOpHHra B CMU;

- IPUBJICYEHUE JINII, BBIJABIIUX MOJOKUTEIBHBIE 3aKIIFOUEHHS] U pa3peICHUs Ha
DKCIUTYaTalUIO K OTBETCTBEHHOCTH;

- IpUMEHEeHre MTpadoB U HaKa3aHUN JJIsl HAPYIIUTEICH;

- pa3paboTKa peKOMEHIAlU M0 YIYyUIIEHUIO KauecTBa BO3AyXa.

B 3akmodenue, mpoOieMa atMoc(epHOro 3arpsi3HEHHUS SIBISETCS OJHOM U3
HanOoJIee OCTPBIX SKOJOTMUYECKHX YIPO3, OKa3bIBAIOIIUX HETaTHBHOC BIUSHUC Ha
3JI0POBbE MUJLTHOHOB JIFOJCH IO BCEMY MHpPY. YCIEIIHbIE NPUMEPhI MOJUTUHK U
WHUIMATHB, HANPaBJICHHBIX Ha COKpAIllCHHE BBIOPOCOB BPEAHBIX BEIIECCTB,
JCMOHCTPHPYIOT, YTO U3MEHEHHUS BO3MOXKHBI M HEOOXOIUMBI JUIS 3aIUTHI 3JI0POBbS
HaceJICHUs. BakKHO Mpo10JDKaTh YCHITHS TI0 CHIDKCHUIO YPOBHS 3arpsi3HEHUS BO3AyXa,
9TOOBI O0ECIEYUTh O€30MaCHYI0 W 3JI0POBYIO Cpedy i OyayluX MOKOJICHHM.
Byaymiee uenoBeuecTBa 3aBHCHUT OT YUCTOI'O BO3MyXa, BOJBI, JISCHBIX MAaCCHBOB.
Tonpko MpaBUILHOE OTHOIICHUE K MIPHPOJIC TTO3BOJIUT OYAYIIMM ITOKOJICHUSM OBIThH
3JI0POBBIMH U CYACTIMBBIMH.
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ABSTRACT
Glucocorticoids (GCs), stress hormones produced by the adrenal cortex, are

involved in many physiological and metabolic processes, including glucose homeostasis
and inflammation. Excess GC signaling results in Cushing‘s syndrome and possibly
metabolic syndrome. Diabetes, central adipose tissue, and hyperlipidemia are
components of both syndromes. Here, we discuss the mechanisms of GC action, clinical
syndromes of GC excess, modulation of glucose homeostasis by GCs, and future GC
signaling-based therapies for diabetes.

Keywords: glucocorticoids, insulin resistance, striae, mineralocorticoids,
osteoporosis, diabetes mellitus.

INTRODUCTION
Type 2 diabetes mellitus (DM) affects 8.7% of the population of Uzbekistan (WHO

2016) and is associated with multiple microvascular and macrovascular complications.
Obesity is a significant risk factor for the development of insulin resistance, which is
central to the pathophysiology of type 2 diabetes mellitus (DM). As insulin resistance
increases, pancreatic B-cells initially compensate by increasing insulin secretion to
maintain normoglycemia. However, over time, pB-cells become depleted, leading to
insulin deficiency and, subsequently, to the development of diabetes mellitus. The
mechanisms underlying insulin resistance remain an active area of research. One of the
key factors is adipocyte dysfunction, which occurs in response to chronic nutrient
overload. In normal-weight individuals, free fatty acids (FFA) are efficiently sequestered
as triglycerides (TG) during periods of caloric excess and released when needed through
lipolysis. In obese individuals, adipocytes become dysfunctional, largely due to the
inflammatory environment that develops in adipose tissue during prolonged caloric
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excess. This condition was first recognized in mouse models of diet-induced obesity and
was later confirmed in human studies. As a result, FFA storage is impaired, ectopic lipids
accumulate, and serum FFA and inflammatory cytokines are elevated6. This leads to
systemic insulin resistance. These processes were first recognized in mouse models of
diet-induced obesity and were later confirmed in human studies4,5. Glucocorticoids
(GCs), also known as stress hormones, play a key role in the regulation of glucose
homeostasis, adipocyte development, and inflammatory processes. Glucocorticoid
excess, both in clinical settings and in experimental models, is associated with metabolic
disorders7,8. Clinical syndromes characterized by elevated glucocorticoid levels are
often accompanied by the development of diabetes mellitus and an increase in visceral
adipose tissue. Experimental mouse models with localized glucocorticoid excess in
adipocytes demonstrate similar metabolic disorders, including the accumulation of
visceral adipose tissue and the development of insulin resistance. This review examines
the mechanisms regulating glucocorticoid production and metabolism, as well as clinical
and basic research supporting their role in the pathogenesis of diabetes mellitus. In
addition, the potential of glucocorticoids as a therapeutic target for the treatment of
diabetes mellitus is discussed.

REGULATION AND ACTION OF GLUCOCORTICOIDS.

Glucocorticoids (GCs) are steroid hormones produced by the adrenal cortex. Their
circulating levels are controlled by the hypothalamic-pituitary-adrenal (HPA) axis,
which is a complex neuroendocrine feedback system.

The regulation mechanism includes the following stages:

The hypothalamus produces corticotropin-releasing hormone (CRH), which
stimulates the pituitary gland.

The pituitary gland responds by secreting adrenocorticotropic hormone (ACTH).

ACTH activates the adrenal cortex, stimulating the synthesis and release of cortisol,
the main active glucocorticoid in humans.

The HPA axis is activated in response to stress, circadian rhythms, and other acute
stimuli. Circulating cortisol exerts negative feedback by suppressing the production of
CRH and ACTH, which reduces further cortisol production. Only about 5% of cortisol
circulates in a free, biologically active form. The remainder is bound to carrier proteins
such as cortisol-binding globulin (CBG) and albumin9. These proteins mediate the
transport of cortisol within tissues and regulate its availability. The action of
glucocorticoids (GCs) is mediated by two types of receptors: glucocorticoid (GR) and
mineralocorticoid (MR). Although GCs and mineralocorticoids such as aldosterone bind
MRs with equal affinity, circulating GC concentrations are much higher than aldosterone
concentrations. This raises the question: how do mineralocorticoid-sensitive tissues
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maintain selective sensitivity to aldosterone? A key role in this specific regulation is
played by the 11B-hydroxysteroid dehydrogenase (11p-HSDH) enzyme system:

11B-HSDH2 is expressed predominantly in mineralocorticoid-sensitive tissues
such as the kidney. This enzyme inactivates cortisol by converting it to cortisone, which
cannot activate MR. This prevents excessive activation of MR by glucocorticoids and
allows aldosterone to effectively perform its function.

In contrast, 11B-HSDH1 is expressed in metabolically active tissues such as the
liver and adipose tissue. This enzyme catalyzes the reverse reaction, activating cortisone
and converting it to cortisol. This activation plays an important role in the
pathophysiology of metabolic syndrome.

Most of the metabolic effects of glucocorticoids, including their effects on glucose
homeostasis, are mediated through activation of glucocorticoid receptors (GR)9,10.

The glucocorticoid receptor (GR) belongs to a family of nuclear hormone receptors
involved in transcription regulation. Binding of glucocorticoids (GC) to GR triggers
several key processes:

Dissociation of the cytosolic complex: When GC binds to GR, the receptor is
released from its cytosolic complex, which includes heat shock protein (HSP90).

Nuclear translocation: Released GH translocates to the cell nucleus where it
interacts with DNA to regulate the transcription of target genes.

In the nucleus, GR regulates transcription in two main ways:

Transcriptional activation: GH binds to glucocorticoid response elements (GRES)
in the promoter regions of genes and interacts with transcriptional coactivators to
enhance the expression of target genes.

Transcriptional repression: The repressive effect is realized through two
mechanisms:

GH binds to ERGH and then interacts with transcriptional corepressors,
suppressing the expression of certain genes.

Direct interaction of GR with other transcription factors without the involvement
of DNA (DNA-independent mechanism), a process known as "tethering".

These mechanisms allow GH to exert complex effects on gene expression,
regulating multiple processes including metabolism, inflammation, and immune
responsell.

Clinical and subclinical glucocorticoid excess

Chronic glucocorticoid excessis associated with the development of Cushing‘s
syndrome (CS), a serious clinical condition characterized by a wide range of symptoms
and complications.

Clinical manifestations of Cushing‘s syndrome

SC is characterized by the following features:
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Metabolic disorders:central obesity, insulin resistance and/or diabetes mellitus.

Muscle and bone changes:muscle atrophy and loss of bone mass (osteoporosis).

Dermatological signs:hyperpigmented abdominal striae, thinning skin, delayed
wound healing.

Cardiovascular and neuropsychological disorders:resistant hypertension, as
well as depression, anxiety and cognitive impairment.

Diagnosis of Cushing‘s syndrome

Diagnosis of SC is a complex process that requires a combination of clinical and
laboratory methods. The main diagnostic approaches include:

Measuring Salivary Cortisol Levels at Midnight:SC is characterized by the
absence of the normal circadian rhythm of cortisol, which normally reaches its minimum
values at night.

Overnight dexamethasone test:Administration of exogenous glucocorticoid
(dexamethasone) allows one to evaluate the suppression of endogenous cortisol
production. The absence of suppression indicates hypercorticism.

Measurement of 24-hour urinary free cortisol:Elevated free cortisol levels
confirm hypercortisolism12,13.

Glucocorticoids (GC)are widely used to treat various autoimmune diseases due to
their powerful anti-inflammatory properties. However, long-term therapy with
exogenous GCs remains the most common cause of Cushing‘s syndrome (CS).

Types of Cushing‘s syndrome associated with endogenous GCs

SC caused by hyperproduction of endogenous GC is divided into:

ACTH-dependent SC

The most common cause is a pituitary adenoma that secretes adrenocorticotropic
hormone (ACTH).

Rarely, KS can be caused by neuroendocrine tumors that secrete ACTH, such as:

Small cell lung cancer(classic example).

Other neuroendocrine tumors.

ACTH-independent SC

Itis less common and is caused by direct hyperproduction of cortisol by the adrenal
glands.

Main reasons:

Adrenal adenoma.

Adrenal cortex hyperplasia.

These differences in the mechanisms of KS development highlight the importance
of accurate diagnosis to identify the underlying cause of the disease, since treatment
approaches depend on the specific source of hypercortisolism12,13.
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The influence of glucocorticoids (GC) on glucose metabolism and diabetes
diagnosis
Glucocorticoids significantly increase postprandial glucose excursion, suggesting that
diagnostic methods such as hemoglobin A1C testing and oral glucose tolerance testing
may be more useful for diagnosing GC therapy-induced diabetes14.

However, it has been noted that there is a positive correlation between fasting
plasma glucose and morning plasma cortisol levels, indicating that abnormal fasting
glucose values are more common in individuals with more severe hypercortisolemialb.

Effect of dose and duration of exogenous GC therapy on the development of
diabetes

With long-term use of exogenous GCs, the likelihood of developing diabetes is
proportional to the dose and duration of therapy. Case-control studies have shown that
after initiation of GC therapy, the likelihood of developing new diabetes increases more
than twofold compared with the control group. This effect is dose-dependent:

2 mg dexamethasone: The odds ratio for developing diabetes is 3.06.

4 mg dexamethasone:probability coefficient 5.90.

4.5 mg or more of dexamethasone:probability coefficient 10.35.

For comparison, a healthy person synthesizes the equivalent of 0.55 mg
dexamethasone per day16,17.

The increased incidence of diabetes in patients receiving exogenous GCs also has
an impact on mortality, which is twice as high in such patients. This highlights the
importance of blood sugar control and close monitoring in patients receiving long-term
GC therapyl2.

Indeed, exogenous glucocorticoids such as dexamethasone, prednisone or
hydrocortisone have a significant effect on carbohydrate metabolism and glycemic
control in patients with diabetes, which is associated with increased insulin resistance
and elevated blood glucose levels. Your text highlights several important aspects:

Increased insulin requirements: In diabetic patients receiving glucocorticoids,
insulin requirements increase, sometimes by 70% or more, depending on the dose and
duration of therapy. For example, a study using 60 mg prednisone (equivalent to 240 mg
hydrocortisone) showed a 70% increase in insulin requirements. This is important to
consider when adjusting insulin doses in these patients to prevent hyperglycemia and
improve disease control.22

Hyperglycemia and relapses: In the hospital setting where patients receive
exogenous glucocorticoids, hyperglycemia occurs in more than half of patients, and
many experience relapses of hyperglycemia. This highlights the importance of regular
glucose monitoring and the possible need for insulin dose adjustments, particularly in
patients receiving high doses of steroids.
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Circadian changes in glycemic control: Using continuous glucose monitoring
helps to identify patterns in glucose levels throughout the day. Hyperglycemia is more
common in the afternoon and evening, which may justify the use of higher doses of
prandial insulin or the addition of NPH insulin, which is active at peak levels between 6
and 8 a.m. This allows for more accurate control of glucose levels during periods when
they are most susceptible to fluctuations18,20,21.

Individualization of therapy: Because of the wide variation in glucocorticoid
responses and doses, it is important to individualize insulin therapy taking these factors
into account. Patients with type 1 diabetes taking steroids may require significant insulin
dose adjustments, including in response to acute conditions or changes in glucocorticoid
dose.

In general, therapy of diabetes in patients receiving exogenous glucocorticoids
requires careful monitoring and flexible adjustment of insulin doses to prevent
hyperglycemia and maintain optimal glucose control.

CS is a rare disease, with an incidence of approximately seven per million people
in Uzbekistan. However, the description of metabolic syndrome (MetS),23 a condition
that affects almost a quarter of the adult population and is characterized by obesity,
hyperlipidemia, and insulin resistance,24 has led to the suggestion that MetS may
represent a subset of patients with CS or subclinical CS (SCS). SCS is most often
associated with cortisol-producing adrenal adenomas rather than pituitary Cushing‘s
disease, and is characterized by mild hypercortisolism and metabolic disturbances,
including obesity, hypertension, and insulin resistance, without the classic clinical
features of CS. Notably, the incidence of clinical hypercortisolism in individuals with
diabetes or CVD has been reported to be 3-10% of the total number of subjects
examined.25

Strong associations between circulating cortisol levels and features of MetS have
been demonstrated. Although some have observed subtle changes in HPA axis activity
in patients with MetS, these cannot fully explain the etiology of MetS 26. However, the
description of tissue-specific conversion of inactive GCs to active GCs by 11pHSDL1 in
tissues prone to GC-induced insulin resistance has revived interest in GCs as a primary
cause of the etiology of MetS. Indeed, rodent models using targeted overexpression of
11BHSD1 in adipocytes exhibit a phenotype similar to MetS, characterized by insulin
resistance, hyperlipidemia, and visceral fat mass8. Furthermore, human studies have
shown a correlation between the expression of adipocyte 118 HSDH1 and intra-
abdominal fat levels, as well as worsening insulin sensitivity27. These findings have led
to the development of the so-called "dehydrogenase hypothesis” to explain the tissue-
specific enhancement of GC action as a mechanism for the development of tissue-
specific Cushing‘s syndrome and systemic metabolic syndrome28,29.
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Regulation of glucose metabolism by glucocorticoids

Glucocorticoids affect all aspects of glucose metabolism, interacting with the liver,
the endocrine system of the pancreas, skeletal muscle, and adipose tissue. They
counteract the action of insulin. The catabolic effects of excess glucocorticoids promote
the release of energy reserves. In the short term, such effects play a key role in adaptation
to acute stress or illness, helping to maintain circulating glucose levels and ensuring
continued brain function.

The long-term consequences of glucocorticoid (GC) excess, as noted, include
hyperglycemia and insulin resistance. The effects of GC excess on various tissues will
be discussed in the context of glucose utilization, gluconeogenesis, glycogen
metabolism, and pancreatic endocrine function 30.

Figure 2
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Figure 1

Gluconeogenic pathway in hepatocytes. Gluconeogen precursors (lactate and
alanine) are converted to pyruvate, which enters the mitochondria and is converted to
oxaloacetate (OAA) by pyruvate carboxylase. OAA exits the mitochondria via the
malate-aspartate shuttle to form phosphoenolpyruvate (PEP). OAA can also be
converted to PEP directly in the mitochondria. PEP then enters the gluconeogenic
pathway. In addition, glycerol is metabolized to dihydroxyacetone phosphate (DHAP),
which is then converted
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to fructose 1,6-bisphosphate (F1,6BP). The final product, glucose, is formed in
the ER by the catalytic subunit of glucose 6-phosphatase (G6PC). Key enzymes are
boxed, and major GR targets are shown in yellow. Abbreviations: OAA oxaloacetate,
PEP phosphoenolpyruvate, DHAP dihydroxyacetone phosphate, G3P glyceraldehyde
3-phosphate, F1,6BP fructose 1,6-bisphosphate, 2-PG 2-phosphoglycerate, 3-PG 3-
phosphoglycerate, 1,3-BPG

1,3-bisphosphoglycerate, G3P glyceraldehyde 3-phosphate, F1,6BP fructose 1,6-
bisphosphate, F6P fructose 6-phosphate and G6P glucose 6-phosphate. Enzyme
abbreviations: PC pyruvate carboxylase, m-PCK1 mitochondrial phosphoenolpyruvate
carboxykinase, PCK1 cytosolic phosphoenolpyruvate carboxykinase, FBP1 fructose-
1,6-bisphosphatase 1, PFK1 phosphofructokinase 1, G6PC glucose 6-phosphatase
catalytic subunit.

Gluconeogenesis, which occurs primarily in the liver, is the process of
synthesizing glucose from non-carbohydrate substrates such as lactate, glycerol, and
amino acids. This review does not cover the entire gluconeogenic pathway in detail,
but will outline the major steps regulated by glucocorticoids (see Fig. 1).
Glucocorticoids play an important role in the formation of gluconeogenic precursors
by activating lipolysis in adipose tissue and protein breakdown in muscle, resulting in
the formation of glycerol and amino acids required for glucose synthesis30,32. GCs
also stimulate gluconeogenesis by activating the binding of glucocorticoid receptors to
glucocorticoid response elements in the promoter regions of genes encoding enzymes
such as glucose-6-phosphatase and phosphoenolpyruvate carboxykinase, key enzymes
in gluconeogenesis30,31.

Regulation of glycogen metabolismdiffers from gluconeogenesis because it is
tissue-specific. In the liver, glucocorticoids stimulate glycogen formation by increasing
the activity of glycogen synthase, while in skeletal muscle they decrease glycogen
synthesis by decreasing the activity of the same enzyme30,33.

Utilization and oxidation of glucosein white adipose tissue and skeletal muscle is
dependent on insulin signaling. Glucocorticoids antagonize insulin signaling in skeletal
muscle, in particular by reducing GLUT4 translocation to the cell membrane30,34. In
addition, GCs contribute to the development of insulin resistance by regulating several
glucocorticoid receptor target genes, which leads to impaired insulin signaling and
decreased activity of phosphonositide 3-kinase and AKT35,36. GCs also stimulate the
formation of lipid mediators such as fatty acids from adipocytes and ceramides from
the liver, which may contribute to systemic insulin resistance6,30,37.

The mechanisms by which GCs influence glucose utilization in adipocytes are
less clear, but likely involve modulation of GLUT4 function and insulin signaling
pathways30. Glucocorticoids are also involved in the differentiation and expansion of
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adipocyte precursors, which may exacerbate insulin resistance and adipocyte
dysfunction30,38.

Glucocorticoids (GCs) have a significant effect on pancreatic B-cells, and their
action differs in vivo and in vitro:

In vivo:

Under the influence of GC, secondary hyperplasia of p-cells is observed, which
Is an adaptive response of the body to maintain normal glucose levels in conditions of
peripheral insulin resistance.

In vitro:

In isolated islet experiments, GCs directly induce B-cell apoptosis, which is
inconsistent with the adaptive effects observed in vivo30.

Impaired glucose-stimulated insulin secretion (GSIS):

GCs reduce the amount of GLUT2 transporter and glucokinase levels, which
slows down the conversion of glucose to glucose-6-phosphate (G6P).

Glucose-6-phosphatase activity increases, which further limits the entry of G6P
into the glycolytic cycle.

These changes decrease the ATP/ADP ratio, suppress membrane depolarization,
reduce calcium influx, and interfere with insulin exocytosis.

Effect on potassium channels:

GCs enhance the activity of the potassium channel Kv1.5, which promotes
repolarization of B-cells, reducing the influx of calcium and inhibiting insulin secretion.

Transgenic mouse models:

Overexpression of glucocorticoid receptors in B-cells leads to deterioration of
glucose tolerance and impaired insulin secretion, which confirms the negative effect of
GC on B-cells.

Thus, GCs have a complex effect on B-cells, inhibiting key mechanisms of insulin
secretion, which explains their association with an increased risk of developing type 2
diabetes.

Summary and Future Directions

Glucocorticoids (GCs) play an important and multifaceted role in the regulation
of glucose metabolism. This review examines their mechanisms of action, regulatory
features, and clinical and subclinical conditions associated with excess GCs, including
their impact on glucose homeostasis.

Short-term and long-term effects:

Increased GC levels during stress play a protective role, but their chronic excess
(endogenous or exogenous) is associated with many complications.

Overt GC excess is observed in Cushing‘s syndrome (CS), whereas subclinical
excess is typical for patients with metabolic syndrome.
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Research into new therapies:

Selective glucocorticoid receptor modulators (SGRMs) are being developed to
treat complications of GC excess, such as insulin resistance and diabetes mellitus
(DM).

SMGRs aim to exploit the anti-inflammatory properties of GCs while minimizing
their negative metabolic consequences. However, the complexity of development is
associated with the intersection of receptor transactivation and transrepression
mechanisms.

Modern drugs:

Mifepristone, a GC antagonist, is already used to treat CS in patients with glucose
intolerance and diabetes when surgery has failed.

The use of systemic GC antagonists in patients without GC excess is limited due
to the risk of developing adrenal insufficiency.

New approaches in diabetes therapy:

Liver-specific GC antagonists coupled to bile acids are being developed to reduce
gluconeogenesis without affecting the hypothalamic-pituitary-adrenal (HPA) axis.

Antisense oligonucleotides targeting HA receptor mRNA in the liver are another
promising approach.

11B-hydroxysteroid dehydrogenase 1 (118-HSDH1) inhibitors have been shown
to be effective in improving insulin sensitivity and lowering blood glucose levels, but
their long-term effects on the immune and endocrine systems remain unclear.

Prospects:

The relationship between GC and diabetes remains complex and poorly
understood.

GCs influence the regulation of glucose metabolism in various organs,
antagonizing the effects of insulin both directly and indirectly.

Increased research into tissue-specific modulation of GC signaling may lead to
significant advances in the understanding and treatment of metabolic disorders.

Development of technologies and methods for studying the specific effects of GC
in various tissues will likely provide new opportunities for the treatment of diabetes
and metabolic syndrome.
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ABSTRACT
Hypofunction of thyroid secretion in women in the pregravid period and during

menstruation is a significant trauma for the development of congenital hypothyroidism
in patients, which can lead to fatal changes in the nervous system. Despite the
indispensable intake of potassium iodide antibiotics, gestational hypothyroidism often
follows in pregnant women, which requires the use of levothyroxine to correct the
metabolic background. Many women can suffer from episodic hypofunction of the
pancreas even before menstruation, provoked by various aspects. With diagnosed
hypothyroidism, metabolic correction is necessary, however, the calculated dosage of
levothyroxine, based on the biomass of the client’s body, is not always sufficient to
achieve long-term concepts of thyroid stimulating hormone (TSH). In addition,
pharmaceutical aspects also play a significant role: levothyroxine sodium preparations
may differ in bioavailability. Internal aspects such as temperature and temperature, as
well as the composition of fillers in different importers, can significantly affect the
stability of antibiotics. Therefore, irregular monitoring of the thyroid secretion
subsystem and a personal method for treatment are critically important for maintaining
the well-being of both mother and child.
Keywords: hypothyroidism, cretinism, myxidema, levothyroxine.

INTRODUCTION
Hypothyroidism is a condition characterized by insufficient production of thyroid

hormones by the thyroid gland. It is one of the most common endocrine disorders and
can affect people of all ages, but is most common in women and the elderly. Thyroid
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hormones, such as thyroxine (T4) and triiodothyronine (T3), play a key role in
regulating metabolism, growth, development, and the functioning of various body
systems. Their deficiency can lead to a variety of clinical manifestations, including
fatigue, weight gain, depression, decreased body temperature, and difficulty
concentrating. Although hypothyroidism has well-documented causes, such as
autoimmune diseases (such as Hashimoto‘s disease), surgical removal of the thyroid
gland, and iodine deficiency, its diagnosis can be difficult. This is due to the slow
progression of symptoms, which can be subtle and mimic other diseases. It is important
to note that hypothyroidism was the first endocrine disease for which replacement
therapy was introduced, which significantly improved the quality of life of patients and
allowed effective control of the symptoms of the disease. Early diagnosis and adequate
treatment of hypothyroidism are key to preventing serious complications and
maintaining health. The first description of hypothyroidism was made by W. Gall

in 1873 [1]. Later, V. Ordom proposed the term "myxedema"” (myxa - mucus,
oidema - swelling, edema; Greek) - mucous edema of the skin and subcutaneous tissue.
Nowadays, this term is used to characterize the most severe forms of thyroid
insufficiency. This is one of the common diseases of the thyroid gland: the prevalence,
according to various studies, ranges from 0.2 to 3.7% and depends on age, gender,

iodine intake levels [2, 3]. The annual incidence of primary hypothyroidism is 3.5
per 1,000 women and 0.6 per 1,000 men. The incidence of hypothyroidism increases
significantly with age. In the age population over 60 years, taking into account
subclinical forms, it can reach 6-12% of cases, more often in women [4, 5]. The
Framingham study found hypothyroidism (TSH> 10 mU/L) in 5.9% of women and
2.4% of men over 60 years of age [6].

TARGET. To assess the dependence of the decrease in TSH levels on the method
of taking Euthyrox in a population of pregnant women.

MATERIALS AND METHODS
Statistical analysis and prospective study were conducted from 10.06.2024 to

30.10.2024 at the Samarkand State Medical University, 3rd city maternity hospital of
Samarkand. Pregnant women diagnosed with primary manifest and subclinical
hypothyroidism in the first trimester of pregnancy (n=26) were selected for cohort
observation. All pregnant women were prescribed Euthyrox "AcinoPharm". Other
levothyroxine preparations were not used in order to exclude distortion of the study
results.

RESULTS
Pregnant women with hypothyroidism were divided into two groups by the

method of taking Euthyrox: oral (n=14) and sublingual (n=12). After 1 month,
normalization of TSH levels was observed in 11 pregnant women in the oral group
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(80%) and in 12 pregnant women in the sublingual group (100%). Women who did not
achieve compensation for hypothyroidism were recommended sublingual
administration without increasing the dose of Euthyrox, provided that the TSH level
was no higher than 3.6 plU/ml. A TSH study after 1 month showed that all pregnant
women who received Euthyrox achieved compensation.

CONCLUSION
Based on the conducted research, it has been shown that it is more rational to

prescribe Euthyrox sublingually, since the oral cavity has a slightly alkaline reaction,
which does not have such a destructive effect as gastric juice.
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ANNOTATSIYA
Maqgolada Faradeyning o‘z tajribalari asosida yaratgan olamshumul kashfiyoti

haqida so‘z boradi, shunigdek, induksion tok hosil bo‘lishning shartlarini aniqlashga
doir tajribalari tahlil gilinib muhokama gilingan. Eletromagnit induksiya hodisasining
tatbiqiy masalalari ham ko‘rilgan. Mazkur maqolada Faradeyning birinchi qonunining
mohiyati, matematik ifodasi, amaliy ahamiyati va uning ilm-fan va texnikada
qo‘llanilishi batafsil tahlil gilinadi.

Kalit so‘zlar: magnit maydon, induksiya, induksion tok, elektr toki,
elektroinduksiya gonuni, elektr generator, kuchlanish, magnit oqimi, induktivlik,
induktiv g‘altak.

ELECTROMAGNETIC INDUCTION AND ITS FUNDAMENTALS OF
EXPERIMENTAL

Kurbanov Khayotjon, Uralov Ozodbek
Associate Professor of Tashkent State Transport University (PhD)
Student of Tashkent State Transport University
E-mail: qurbonovhayot85@gmail.com, ozodbekuralov1213@gmai.com

ABSTRACT
The article talks about Faraday’s universal discovery based on his own

experiments, as well as analyzing and discussing his experiments on determining the
conditions for the formation of an induction current. Applied issues of the
electromagnetic induction phenomenon were also considered. This article analyzes the
essence of Faraday’s first law, its mathematical expression, practical significance and
its application in science and technology.

Keywords: magnetic field, induction, induction current, electric current, law of
electroinduction, electric generator, voltage, magnetic flux, inductance, inductive
spool.
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KIRISH (BBEAEHHUE / INTRODUCTION)

Biz Faradeyning bu gonuni orgali magnit maydon va elektr toki bir-biriga uzviy
bog‘liq ekanligini ko ‘rishimiz mumkin.Faradey o‘z davrining yetuk olimi hisoblangan.
Faradeyning elektroinduksiya gonuni - bu o‘zgaruvchan magnit maydonining elektr
tokini hosil gilishiga doir tabiiy gonunlardan biridir. U magnit maydonining vaqt
o‘zgarishi elektr maydonini yaratishini isbotladi. Uning matematik ifodasi
quyidagicha:

e =—dd/dt

Bu yerda € — Induksion elektr yurutuvchi kuch (Volt), ® — magnit ogimi (Veber),
t- vaqt (sekund).

Biror doira yoki simli g‘altak orqali o‘tgan magnit oqimi vaqt bo‘yicha
o‘zgarganida, bu o‘zgarish elektr kuchlanish (induksiya kuchlanishi) hosil qgiladi. Bu
kuchlanish, magnit oqimining o‘zgarishiga teskari yo‘nalishda bo‘ladi. Bunga
Faradeyning elektromagnit induksiya gonuni deyiladi.

Faradeyning gonunida manfiy belgi Lentz gonuni bilan
bog‘liq bo‘lib, bu induksiyalangan kuchlanish, magnit
oqimining o‘zgarishiga teskari yo‘nalishda bo‘lishini
anglatadi. Ya’ni, induksion tok magnit maydonining
o‘zgarishi orqali vujudga keladi.

Faradeyning birinchi gqonuni - bu magnit maydonining
o‘zgarishi orqali elektr toki induktsiyasini yaratish jarayonini
tasvirlovchi asosiy fizik gonunlardan biridir. Ushbu gonun
1831 -yilda ingliz olimi Maykl Faradey tomonidan kashf etilgan va keyinchalik
elektromagnit induksiya hodisasi deb atalgan.

Bu ilmiy kashfiyot, o‘z vaqtida, elektr energiyasini ishlab chiqgarish va uzatishda
ingilobiy yangilik bo‘lib, keyinchalik zamonaviy elektr energetikasining rivojlanishiga
katta ta’sir ko‘rsatdi.

Faradeyning birinchi gonuni, aynigsa, elektr generatorlari va transformatorlar
kabi qurilmalarda magnit oqimi va induksiya jarayonlarini tushunish va ularni samarali
ishlatish uchun muhimdir. Ushbu qonun, o‘zining oddiy va kuchli ta’sirlari bilan,
magnit maydonining dinamikasini o‘rganishda ilmiy izlanishlar va texnologik
yutuglarning asosini tashkil etadi. Shuningdek, bu gonun energiyaning saglanishi
tamoyilini ham amalda ko‘rsatadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA (JIMTEPATYPA U
METOJOJIOTUSA / METHODS)

Faradeyning birinchi qonuni magnit maydonining o‘zgarishi orqali elektr
kuchlanishining (induksiya kuchlanishining) hosil bo‘lishini tasvirlaydi. Bu qonun, 0‘z
vaqtida kashf etilganida, elektromagnit hodisalarning tub o‘zgarishiga olib keldi va

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 126



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

keyinchalik zamonaviy elektroenergetika texnologiyalarining rivojlanishida muhim rol
o‘ynadi.

Faradeyning birinchi qonuni ko‘plab zamonaviy texnologiyalar asosini tashkil
etadi. Masalan, elektr generatorlari va transformatorlar bu gonun asosida ishlaydi.
Elektr generatorlari magnit maydonining o‘zgarishini mexanik energiyaga aylantiradi
va elektr tokini hosil giladi. Bu jarayon elektroinduksiya deb ataladi va Faradeyning
gonuniga asoslangan [1, 11,17].

Transformatorlar magnit ogimi yordamida elektr energiyasini uzatish va
o‘zgartirish jarayonini amalga oshiradi. Faradeyning qonuni bu qurilmalarda
kuchlanishning oshishi yoki kamayishini boshgarish uchun ishlatiladi. Masalan,
transformatorlarda magnit oqimining o‘zgarishiga teskari tarzda elektr kuchlanishi
induksiyalanadi, bu esa oqimni kerakli darajaga keltirish imkonini beradi.

Bundan tashqari, induktiv elementlar (induktorlar) va elektr energiyasini uzatish
tizimlari (masalan, simli to‘plamlar) ham Faradeyning qonunidan foydalanadi.
Elektromagnit to‘lginlar, induktiv tizimlar, va dinamik magnit maydonlari o‘rtasidagi
o‘zaro ta’sirlar ham ushbu qonun asosida tushuntiriladi [2, 13,16].

NATIJALAR (PE3YJIBTATBI / RESULTYS)

Faradeyning birinchi qonuni magnit maydonining o‘zgarishiga bog‘liq bo‘lib,
zamonaviy fizika, aynigsa elektromagnitizmni o‘rganishda muhim ahamiyatga ega. Bu
qonun, ayniqsa, Maksvellning tenglamalarida o‘z ifodasini topadi, chunki Maksvell
tenglamalari elektromagnit maydonlarining o‘zaro ta’sirini va ularning dinamikasini
batafsil tasvirlaydi.

Agar magnit oqimi doimiy bo‘lsa, u holda induksiyalangan kuchlanish hosil
bo‘lmaydi, ya’ni Faradeyning birinchi qonuni faqat magnit maydonining o‘zgarishi
bilan bog‘liq. Magnit maydoni o‘zgarmaganida Faradeyning qonuni o‘zining umumiy
shaklini yo‘qotadi.

Faradeyning birinchi qonuni shuni ta’kidlaydiki, magnit oqimi vaqt bo‘yicha
o‘zgarganda, bu o‘zgarish zanjirda induksion elektr tokini hosil giladi va u quyidagi
formula bilan ifodalanadi:

e =—dd/dt

Bu formula shuni ko‘rsatadiki, magnit maydonining o‘zgarishi vaqt davomida
kuchlanish hosil qiladi va bu kuchlanish magnit maydonining o‘zgarishiga teskari
yo‘nalishda bo‘ladi (Lens qonuni). Bu hodisa energiyaning saqglanishi tamoyilini
tasdiglaydi, chunki induksiyalangan kuchlanish magnit maydonining o‘zgarishini
garshi oladi, bu esa tizimning energetik muvozanatini saglashga yordam beradi [4,
14,15].

Eksperimental tasdiglash: Faradeyning birinchi gonunini tasdiglash uchun
ko‘plab eksperimentlar o‘tkazilgan. Eng mashhur tajriba shundaki, magnit
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maydonining kuchlanishi o‘zgarishi orqali elektr toki o‘Ichandi. Faradey bu hodisani
ko‘plab tajribalar bilan tasdigladi va bunda kuchlanishning magnit oqimi o‘zgarishiga
teskari yo‘nalishda bo‘lishini ko‘rsatdi.

Eksperimentlar yordamida, magnit oqimi va induksiya o‘rtasidagi bog‘liglik
aniqlandi. Misol uchun, biror simli g‘altak yoki spiralga kiritilgan magnit maydonining
kuchlanishi o‘zgarishi natijasida hosil bo‘lgan elektr kuchlanishining o‘Ichovlari bu
gonunni eksperimental ravishda tasdigladi (1-rasm) [5, 9, 12,].

1-rasm.

MUHOKAMA (OBCYXJIEHHUE / DISCUSSION)

Faradeyning birinchi qonuni, zamonaviy fizikada va texnologiyalarda asosiy
ahamiyatga ega. Bu gonun magnit maydonining o‘zgarishi orqali elektr toki va
kuchlanishining hosil bo‘lishi jarayonini tushuntirib beradi. Bugungi kunda bu qonun,
aynigsa, elektr generatorlari, transformatorlar, induktiv tizimlar va boshga
elektromagnit qurilmalarda keng qo‘llaniladi. Faradeyning qonuni, shuningdek,
energiya saqlanishi tamoyilini ta’minlab, nazariy va amaliy fizika, elektrotexnika va
energetika sohalarida asosiy tushunchalardan biri bo‘lib qolmoqda.
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Natijada, Faradeyning birinchi gqonuni nafagat ilmiy nazariyada, balki kundalik
hayotda foydalaniladigan ko‘plab texnologiyalarni yaratishda va rivojlantirishda
muhim o‘rin tutadi. Bu qonun bilan bog‘liq texnologiyalarni yanada takomillashtirish
va samaradorligini oshirish uchun yangi ilmiy izlanishlar va eksperimentlar davom
etmoqda (2-rasm).

XULOSA (BAKJIFOYEHMUME / CONCLUSION)

Mazkur gonun nafaqgat nazariy fizikada, balki amaliy texnologiyalar sohasida ham
keng qo‘llaniladi. Elektr generatorlari, transformatorlar, induktiv tizimlar va boshga
elektromagnit qurilmalar Faradeyning birinchi gonuniga asoslanadi. Bu gonun magnit
maydonining dinamikasini tushunish va uni amaliy energiya ishlab chigarish
jarayonlarida samarali foydalanish imkonini beradi. Faradeyning kashfiyoti,
shuningdek, elektromagnit to‘lginlar, magnit rezonans va boshga zamonaviy
texnologiyalarning rivojlanishiga ham katta ta’sir ko‘rsatdi.

Faradeyning qonuni elektr generatorlari, transformatorlar, induktiv komponentlar
va boshqa ko‘plab elektrotexnik qurilmalarda qo‘llaniladi. Faradeyning birinchi
gonuni energiya ishlab chiqgarish va uzatish, elektrotexnika, fizik tadgiqotlar va ilmiy
yutuglar nugtai nazaridan jahon ilm-fanida katta ahamiyatga ega. Uning amaliy
qo‘llanilishi texnologik sohalarda innovatsiyalarni amalga oshirishda, shu jumladan,
elektr energiyasining samarali ishlatilishini ta’minlashda davom etmoqda.

Shu sababli, Faradeyning birinchi gonuni nafagat ilmiy ahamiyatga ega, balki
kundalik hayotda biz foydalanadigan ko‘plab texnologiyalarning asosini tashkil qiladi
va uning ahamiyati kelajakda ham o‘z dolzarbligini saqlab goladi.
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ANNOTATSIYA

Ushbu ilmiy maqolada, markazdan gochma nasos parraklarining abraziv
veyilishini eksperimental rejalashtirish va matematik ishlov berish usullari ko ‘rib
chigilgan. Magolada, markazdan gochma nasos ishining samaradorligini
optimallashtirish uchun kiruvchi omillar nasos parragining gattigligi, aylanish tezligi
va suyuqlik tarkibidagi zarrachakar o ‘lchami tahlil gilinadi. Chiquvchi omillar
sifatida esa, nasos parragining abraziv yeyilishini hisobi o ‘rganiladi. Ushbu omillar
o ‘rtasidagi bog ‘lanishlar matematik model yordamida aniq ko ‘rsatkichlar bilan
tasvirlanadi va magbul nugtalar tanlab olinadi. Tadgigotning asosiy magsadi
markazdan gochma nasos mashinasining ishlash samaradorligini oshirish va uning
ishlash sharoitlariga mos ravishda optimal parametrlarni tanlashdir.

Kalit so “zlar: markazdan gochma nasos, eksperimental rejalashtirish, matematik
ishlov berish, parrak valining aylanish tezligi, mahsulot zichligi, samaradorlik, abraziv
yeyilish, optimallashtirish, parametrlar tahlili.
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AHHOTALIIHUA

B nayunou cmamve paccmampuearomcs memoobl IKCNEPUMEHMATLHO20
NIAGHUPOBAHUS U MAMEMAMUYECKO20 MOOeIUPOBAHUs aOPA3UBHO20 UZHOCA PAOOYUX
KOJleC YeHmMpoOe CHvIX HAcocos. B cmamve ananusupyiomcs gaxkmopwbl, umeroujue
3HaueHue 0Jis1 ONMUMUIAYUU IPDEKMUBHOCTU YEHMPODEIHCHO20 HACOCA. HCECKOCb
pabouezo Koleca HAcoca, 4acmoma 6paweHus u pamep uacmuy xcuoxocmu. B
Kauecmee BblXOOH020 (AKmopa paccmMampueaemcs paciem abpa3usHo2o U3HOCA
pabouezo Koneca Hacoca. Bzaumoceasu medcoy smumu gakmopamu onucwvl8aomcs
KOHKDEMHbIMU NOKA3AMEeNIMU C UCHOAb308AHUEM MAMeMamudeckou Mooenu u
gviouparomes onmumanbHvle mouku. OCHOBHOU UYenblo UCCIe008aHUL ABNAEMCS
nogvluleHUe NPoU3B00UMeNbHOCMU YeHMPOOEHCHO20 HACOCHO20 azpeeama U 8bl00p
ONMUMATILHBIX NAPAMEMPO8 8 COOMBEMCMBUL C YCI0BUAMU €20 IKCNILYAMayUuu.

Kniouegvie cnoea: YEeHMPOOeIHCHbI Hacoc, 9KCNepUMEHMANbHOe
NPOEeKMUpoBarue, Mamemamuyeckoe MoO0eIuposanue, Yacmoma epaweHus paboiezo
Koneca, naomHocms npooykma, KIIJ[, abpa3zusuwiii uzHoc, onmumuzayus,
napamempuyecKuil aHaius.

ABSTRACT

This scientific article considers experimental planning and mathematical
treatment methods for the abrasive wear of centrifugal pump blades. In the article, the
input factors for optimizing the efficiency of the centrifugal pump are analyzed: the
hardness of the pump blade, the rotation speed and the particle size in the liquid. As
the output factors, the calculation of the abrasive wear of the pump blade is studied.
The relationships between these factors are described with specific indicators using a
mathematical model and optimal points are selected. The main goal of the study is to
improve the efficiency of the centrifugal pump machine and select the optimal
parameters in accordance with its operating conditions.

Keywords: centrifugal pump, experimental planning, mathematical treatment,
impeller shaft rotation speed, product density, efficiency, abrasive wear, optimization,
parameter analysis.

Zamonaviy sanoat va muhandislik sohasida markazdan qochma nasoslar ko*plab
tarmoqlarda, jumladan, suv ta’minoti, energetika, neft va gaz sanoati, kimyo va qishloq
xo‘jaligida keng qo‘llaniladi. Ushbu uskunalar yordamida suyuqlik va gazlarni turli
sharoitlarda samarali va ishonchli tarzda harakatlantirish imkoniyati mavjud.
Nasoslarning uzog muddat ishlashi va yuqgori samaradorligi esa ularning asosiy
komponentlari - aynigsa, parralarning yeyilishga chidamliligiga bevosita bog‘liqdir.
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Markazdan gochma nasoslarning ishlash prinsipida parra suyuglikka kinetik
energiya beruvchi asosiy element hisoblanadi. Nasos ishlayotgan paytda parra yugori
tezlikda harakatlanib, suyuqlik oqimiga zarur bo‘lgan bosim va oqim yo‘nalishini
ta’minlaydi. Shu sababli parraning yeyilishi nasosning samaradorligiga va xizmat
qilish muddatiga jiddiy ta’sir ko‘rsatadi. Aynigsa, abraziv moddalar (qum, loy, gattiq
zarrachalar) bo‘lgan muhitda ishlayotgan nasoslar parralarining yeyilishi tezlashadi, bu
esa texnik xizmat ko‘rsatish xarajatlarini oshiradi, nasosning ishdan chiqishiga olib
kelishi va uning samaradorligini pasaytirishi mumkin.

Abraziv yeyilish - bu qattiq zarrachalarning parra yuzasiga mexanik ta’siri
natijasida yuzaga keladigan jarayon bo‘lib, u materialning qatlami asta-sekin
yo‘qolishiga sabab bo‘ladi. Abraziv yeyilish jarayoni nafaqat materialning mexanik va
fizik-kimyoviy xususiyatlariga, balki ish sharoitlariga ham bog‘liqdir. Shuning uchun
parra uchun qo‘llaniladigan materialning yeyilishga bardoshliligini oshirish, shu bilan
birga, uni igtisodiy jihatdan magbul darajada saglash muhim hisoblanadi.

So‘nggi yillarda nasos parralari uchun yugori mustahkamlikka ega materiallar,
masalan, maxsus po‘latlar, kompozit materiallar va polimerlar keng qo‘llanilmoqda.
Bu materiallar nafagat yuqori yeyilishga chidamlilikni, balki korroziyaga garshilikni
ham ta’minlaydi. Shu bilan birga, yangi texnologik yondashuvlar va sirtni
mustahkamlash usullari (qoplamalar, issiglik bilan ishlov berish) yordamida
parralarning xizmat muddatini sezilarli darajada uzaytirish mumkin [1].

Ushbu magolaning dolzarbligi markazdan gochma nasoslarning samaradorligini
oshirish va ularning texnik xizmat ko‘rsatish xarajatlarini kamaytirish muammolarini
hal gilish bilan belgilanadi. Nasos parrasining abraziv yeyilishga bardoshliligini tadgiq
gilish ushbu muammolarning samarali yechimlarini ishlab chigish uchun muhim
ahamiyatga ega. Ushbu maqola quyidagi maqsadlarni ko‘zlaydi:

1. Markazdan gochma nasos parrasining abraziv yeyilishga bardoshliligini tahlil
qilish.

2. Parralar uchun qo‘llaniladigan materiallarning xususiyatlarini tadqiq qilish va
ularning yeyilishga chidamliligini baholash.

3. Abraziv muhit sharoitida parraning ishlash xususiyatlarini tahlil gilish.

4. Parraning yeyilishga chidamliligini oshirish bo‘yicha texnologik va konstruktiv
takliflar ishlab chiqish.

Ushbu  tadgiqotning  natijalari  sanoatdagi  texnologik  jarayonlarni
optimallashtirishga va markazdan gochma nasoslarning samaradorligini oshirishga
yordam beradi. Markazdan qochma nasos parragining abraziv yeyilishi bo‘yicha
matematik modellashtirish nasosning samaradorligini oshirish, ishlash muddatini
uzaytirish va texnik xizmat ko‘rsatish xarajatlarini kamaytirishda muhim ahamiyatga
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ega. Quyida ushbu jarayonni matematik modellashtirish bo‘yicha asosiy ma’lumotlar
keltiriladi.

Abraziv yeyilish - bu nasosning parrak materiali sirtining suyuqlik tarkibidagi
qattiq zarrachalar ta’sirida asta-sekin yo‘qolishi jarayonidir. Bu jarayon ko‘plab
texnologik tizimlarda nasosning samaradorligini pasaytiradi va texnik xizmat
ko‘rsatish xarajatlarini oshiradi. Matematik modellashtirish bu jarayonni chuqurroq
tushunish va yeyilishni oldindan baholash uchun muhimdir. Markazdan gochma nasos
parragi abraziv yeyilishi quyidagi emperik formula yordamida hisoblanadi.

W=k-N-H-C-Dp (1)

bu yerda:

k — yeyilish koeffitsienti;

N — aylanish soni;

H — material gattigligi;

C — zarracha konsentratsiyasi;

D, — zarracha o‘lchami.

Qattiqroq materiallar abraziv yeyilishga nisbatan kamroq sezgir bo‘ladi. Yuqori
HRC giymati abraziv zarrachalarning parrak yuzasiga kamroq zarar yetkazishini
bildiradi. Quyidagi jadvalda nasos parragining ishlash muhitiga garab gattiglik (HRC)
giymatlari keltirilgan (1-jadval).

1-jadval
Nasos Parragi uchun Qattiglik Jadvali (HRC)
Material nomi Qo‘llanish sohasi HRC qattiqlik qiymati
Zanglamaydigan po‘lat Korroziyali muhitlar 4045
: Yugori bosimli
tish ‘lat —62
Qotishma po‘la muhitlar 55-6
Bronza Ogava suvlar-va dengiz 1520
suvi
Cho‘yan Toza suv .Va oddiy £0-30
mubhitlar
A . .
Keramika/qotishmalar gressw .Va yugorl 60-70
asinuvchi mubhitlar

Ushbu markazdan gochma nasosning afzalliklari:

1. Ishlash muddati prognozi yani modellashtirish yordamida parraga ta’sir
giluvchi abraziv zarralar ogibatida yuzaga keladigan yeyilish tezligini oldindan
baholash mumkin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 134


https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

2. Optimizatsiya yani parraning shakli va materiali optimallashtiriladi, bu esa
nasosning uzoq muddatli ishlashini ta’minlaydi.

3. Ekologik samaradorlik yani tejamkor ishlashni ta’minlash orqali energiya va
resurslar tejab qgoladi.

4. Chigimlarni kamaytirish yani nasos parchasini almashtirish yoki ta’mirlash
talabini kamaytiradi.

5. Turli ish sharoitlarini o‘rganish yani nasos turli suyuqliklar va abraziv moddalar
bilan ishlaganda ganday ta’sirlanishini aniqlash imkonini beradi.

Kamchiliklari esa quyidagilarni tashkl giladi:

1. Murakkablik yani abraziv yeyilishning fizik-kimyoviy jarayonlari murakkab va
ko‘p omilli bo‘lib, matematik modelni yaratish uchun keng miqyosdagi ma’lumot talab
gilinadi.

2. Aniglik chegaralari yani modellashtirish natijalari doimo laboratoriya va real
sharoitlarda sinovdan o‘tishi lozim.

3. Dasturiy ta’minotga bog‘liglik yani matematik modelni tuzish uchun maxsus
dasturiy ta’minotlar va algoritmlar zarur.

4. Har doim mos bo‘lmasligi yani turli abraziv moddalar, ish sharoitlari yoki
parraga xos parametrlar uchun model gayta sozlanishi talab gilinadi [2].

1-rasm. Markazdan gochma nasos parraklari

Nasosning aylanish tezligi (rpm — revolutions per minute) suyuglik va
zarrachalarning harakat tezligini belgilaydi.

Yugori aylanish tezligi zarrachalarning kinetik energiyasini oshiradi, bu esa
parrak yuzasiga ko‘proq ta’sir qiladi va yeyilish jarayonini tezlashtiradi.
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2-jadval
Aylanish sonining ishlashga ta’siri
ETITT,
Aylanish soni . .. Qo ll,athh
Afzalliklar Kamchiliklar sohasiga mos
(RPM) s
kelishi
< .
At enerslya Past bosim va Suv ta’minoti,
750-1500 sarfl, uzoq ogim drenaj tizimlari
muddatli ishlash a !
Optimal ogqim va
15003000 bosim, . O‘rta d.araj adagi Neft-kirr}yo,
samaradorlik energiya sarfi energetika
yuqori
Yugqori oqim va Kavitatsiya
3000+ bosim, masofaga | xavfi, yuqori Yugqori bosimli
suyugqlik tebranish va tizimlar
yetkazish shovqin
3-jadval

Samaradorlikni oshirish bo‘yicha tavsiyalar
Chora-tadbir

Natija

Optimal RPMda ishlash, energiya

Chastota o‘zgartirgich ishlatish A
Sarte samaradorligini oshirish

Komponentlarning ishlash

Muntazam texnik xizmat o o
muddatini uzaytirish

Nasosning uzoq muddatli ishonchli

Optimal aylanish sonini tanlash ishlashini ta’minlash

Haddan tashqari yuklanishdan

Bosim va ogqimni monitoring qilish X
a g4 saglanish

Zarrachalar o‘lchami abraziv yeyilishga sezilarli ta’sir ko‘rsatadi. Katta
zarrachalar yuqori bosim bilan parrak yuzasiga urilib, ko ‘proq materialni olib tashlaydi
O‘lcham birligi odatda mikron yoki millimetrda o‘lchanadi (4-jadval).
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4-jadval
Sulzer nasozi parraklari uchun qattiqlik va zarrachalar o‘lchami ko‘rstailgan

_— . Tavsiya etilgan
Parrak materiali Q;‘{tﬁqchk Alylgmsh zarracha Izoh
( ) tezligi (rpm) o‘lchami (um)
Zanglamaydigan Yqu 1
olat 20-30 1000-2500 10-100 korrpmyaga
P chidamli.
Duplex Kuchh
zanglamaydigan 25-35 1500-3000 10-50 mexanik va
po‘lat k1.myov.1y
chidamlik.
Po‘lat 4140 Abraziv
zanglamaydigan 55-62 2000—4000 1-5 yeyilishga
po‘lat chidamli.
. O‘rtacha
(q(i?:ﬁlrl;a) 2045 1500-3000 30-70 yeyilishga
chidamli.
Arzon, ammo
Quyma temir 10-25 500-1500 50-100 C{Edy;hnfﬁﬁ;
past.

Matematik model abraziv yeyilish jarayonini aniq tavsiflab, nasos
komponentlarini optimallashtirishga yordam beradi. Yuqoridagi parametrlarning har
biri yeyilish jarayoniga turli darajada ta’sir ko‘rsatadi. HRC oshishi va zarracha
o‘lchamining kamayishi yeyilishni kamaytiradi. Aylanish tezligi oshgani sari yeyilish
tezlashadi, shuning uchun optimal parametrlarni tanlash muhimdir.

2-rasm. Markazdan qochma nasos ishlashi
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Texnologik jarayonlarni modellashtirish fani oliy o‘quv yurtlar talabalarini
hozirga zamon talablariga javob bera oladigan yuqori malakali, zamonaviy kompyuter
texnologiyasini chuqur tadbig gila oladigan mutaxassislar yetishtirishda katta
ahamiyatga egadir. Bu fandan chuqurroq bilimga ega bo‘lish, talabalarni oliy o‘quv
yurtida o‘qitiladigan barcha umummatematika, umumta’lim va kasbiy fanlarni bilishni
tagoza etadi.

Mashinasozlik , ishlab chigarish va yengil sanoat texnologik jarayonlari
murakkab jarayonlar bo‘lib, ular bir-biri bilan bog‘langan ko‘p faktorlarning
o‘zgarishlariga bog‘liqdir. Shuning uchun bu jarayonlarni ilmiy tadgiqot qilish
matematik modellar asosida amalga oshiriladi.

Umumiy holda matematik modellarni quyidagi ko‘rinishda ifodalash mumkin:

Y =F (X) (2)

bu yerda:

Y (Y1, Y2, ... yk) - chiquvchi faktorlar bo‘lib, jarayonning o‘rganilayotgan
Xususiyatlarini,

X (X1, X2, ... Xk) - kiruvchi faktorlar bo‘lib, jarayonga ta’sir etuvchi parametrlarni,

F - operator (funksiya) bo‘lib chiquvchi faktorni kiruvchi faktorlarga nisbatan
bog‘lanishini ifodalaydi.

X1
min=55 HRC
max = 62 HRC
Tajriba
X
min:g,é mkm Markazdan gochma nasoz parragining
max=4 mkm abraziv yeyilish tezligi Y1, Y2, V3

X3

min=2800ayl/
m
max=3000

1-sxema. Tajribaning dastlabki ma’lumotlari
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Ma’lumki matematik modellar nazariy, eksperemental va nazariy-eksperemental
usullar yordamida qurilishi mumkin. Nazariy usullar fizika, mexanika gonuniyatlarga
asoslansa, eksperemental usul esa tajriba natijalarini bevosita gayta ishlash natijasida
amalga oshiriladi.

5-jadval.
Dastlabki ma’lumotlar jadvallashtirilishi
Markazdan qochma Sulzer nasozi X | Min Max | Birligi
Material qattigligi X1 50 62 HRC
Parrak aylanish tezligi X2 | 2800 | 3000 | Ayl/m
Zarracha o‘Ichami X3 3,5 4 mkm
Tishli g‘ildirakning yeyilish hajmi Vi - - mm?®/s/

Ushbu jadvalda keltirilgan vy, Y2, ys natijalarni hisoblash uchun quyidagi
formulalardan foydalanamiz:
Tajribadan chigayotgan mahsulot tezligi aylanishlar soni va radiusi orgali

topiladi:
— LA
v =2nR prs (3)
bu yerda:

R- parraklar radiusi (0,2 m);

b- aylanishlar soni (rpm);

60-aylanishlarni sonyani minutga aylantirish uchun koeffitsient.

Kompressorda bosim bosim oshishi quyidagi formula orqali topiladi:
APideal = ¢*V? (4)

bu yerda:

c- gaz zichligi (kg/md);

v- gaz tezligi (m/s).

Samaradorlik parraklar soniga garab quyidagi formula bilan aniglanadi:

n=0,75+001-22 (5)

bu yerda:
0,75- bazaviy samaradorlik;

0,01- har bir qo‘shimcha parrak uchun samaradorlik oshishi koeffisienti;
b- Parraklar soni.
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6-jadval
Tajribaning rejalashtirish sharti
Kod- Faktorlarning haqiqiy
No Faktorlar nomi lash- qiymatlari O‘zgarishlar
B belgisi tirilgan oralig‘i
.. -1 0 +1
belgisi
1 | Material gattiqligi X 55 57,33 59,66 62
) Tishli g‘ildirak
aylanish tezligi X5 2800 2866 2933 3000
Tishga ta'sir
qiluvchi X 3,5 3,66
3 perpendikulyar 3,83 4
kuch

Chiquvchi parametrlar kompressordan chigayotgan mahsulot tezligi, bosimi va
samaradorligiga ta’sirini tajriba asosida o‘rganamiz. Buning uchun rejalashtirish
matritsasi asosida har bir sharoitda 3 marotaba takroran tajribalar o‘tkazamiz. Bu holda
tajribalar soni N = 23 = 8, takrorlanishlar soni m=3 ni hisobga olsak umumiy
tajribalar soni N*m=24 bo‘ladi. Chiquvchi parametrning tajribaviy natijalari va
dispersinlari 14-jadvalda keltirilgan. Rejalashtirish matritsasi, tajriba va hisobiy

natijalar.
7-jadval
Y1 yeyilish hajmini rejalashtirish matritsasi va tajriba natijalari (a)
Faktorlar Vo
u Fu 5% v}
X1 X2 X3 Yu1 Yuz Yu3
1. - - - 2,69 2,71 2,73 2,71 0,0004
2. + - - 2,8 2,79 2,82 |2,80333333 | 0,0002333
3. - + - 2,75 2,77 2,78 | 2,76666667 | 0,0002333
4, + + - 2,83 2,82 2,81 2,82 0,0001
5. - - + 2,76 2,77 2,78 2,77 0,0001
6. + - + 2,84 2,82 2,85 |2,83666667 | 0,0002333
7. - + + 2,85 2,88 2,84 | 2,85666667 | 0,0004333
8. | + + + 2,89 | 2,90 | 2,87 |2,88666667 | 0,0002333
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Tajriba natijalarini gayta ishlash yugorida keltirilgan bosgichlar asosida amalga
oshiriladi. Har bir y1, y», y3 lar qo‘yildi. Keltirilgan tartib asosida hisob ishlarini amalga
oshiriladi.

5. Ajralib turgan giymatlarni statistik usulda chigarib tashlash 14-jadvaldagi
xar bir satr uchun qullanilada. Buning uchun har bir satr uchun o‘rta qiymat va
dispersiyalar hisoblanada. Bu giymatlar 14-jadvalda keltirilgan. Masalan, birinchi
tajriba uchun:

y1=(2,69+2,7+2,73)/3=2,71

- (2,71 -2,69)% + (2,71 - 2,7)* + (2,71 — 2,73)?
1 =
3
so‘ng formulalar yordamida kriteriyaning chegaraviy qiymatlari hisoblanadi:
Vimax = 1,2247; Vgpin = 1, 2247

= 0,0004

Ko‘rinib turibdiki, bu qiymatlar maxsus jadvaldan olingan U gqiymatdan kichik.
Shuning uchun yugoridagi eng katta va eng kichik giymatlar keyingi statistik gayta
ishlashdan chigarib tashlanmaydi.

Ko‘rilayotgan misolda har bir tajriba uchun ajralib turgan qiymatlar yo‘q.

6. Dispersiyalarning bir jinsliligini tekshirish uchun (10) formula yordamida
hisobiy giymat hisoblanadi:

Srznax{yj} _ 0,5465

= = 0,203
Z?’:l s2 {y} 0,0350

GR=

Kochren Kriteriyasining jadvaliy giymati:
Gr(Pp = 0,95; +(5%) = 2,8) = 0,516.
Demak, GR < GT bulgani uchun dispersiyalar bir jinsli.
7. Koeffitsiyentlarni hisoblash uchun 5-giymatlardan foydalanamiz. Ushbu
formula samaradorlikni aniglash uchun:

8-jadval.

Koeffitsiyentlarni hisoblash
Ch. bo b1 b2 b3 b1z b3 b23 b123
p.
yi 18,885417 | 0,0904166 | 0,079583 | 0,25875 | 0,25125 | 0,16625 | 0,06375 | 0,022083

U holda quyidagi ko‘p faktorli regressiya modelini olamiz:

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 141



https://t.me/Erus_uz

Educational Research in Universal Sciences
ISSN: 2181-3515

VOLUME 4, ISSUE 3

9-jadval:
Ko‘p faktorli regressiya modeli

Ch. p. Ko‘p faktorli regressiya modelini
yi 2.80+0.03*X1+0.026*X2+0.03*X3-0.009*X1*X2+0.007*X2*X3

Lekin bu modelning oxirgi ko‘rinishi emas.
8. Modelning oxirgi ko‘rinishini olish uchun koeffitsiyentlarni aha- miyatligini
tekshiramiz. Buning uchun Styudent kriteriyasining formulalaridan foydalanamiz.

S2{y) = 1 isz —0’0006—000004-
u=1
sz{b}—ls2 —)—0’03—0005-
i _N (y - 8 - ) 1]

S{b;} =0,0,0388.
10- jadval.
Chiquvchi faktorning tajribaviy va hisobiy giymatlarini tagqoslash

Y VR max VR mix Gr Tr
1,2247449 -1,224745 | 0,203389831 T(b1) 9,5037905
-0,267261 -1,336306 T(b2) 8,2019014

= -1,336306 -1,069045 T(b3) 9,7641683

E 1,2247449 1,2247449 T(b12) -2,994345

;ff -1,224745 -1,224745 T(b13) -1,952834

E 0,2672612 -1,069045 T(b23) 2,4735893
-0,392232 0,9805807 T(123) 0,1301889
0,2672612 1,3363062

Demak, modeldagi ahamiyatli koeffitsiyentlar soni N;, = 4 hisobga olsak:

) 0,001945

Sum V]l =—g—7—

2 (5) =0,0002708 sondan katta bo‘lganligi uchun Bu son teriyaning hisobiy
giymati ushbu formula orgali hisoblanadi:

0,0388

R~ 0,018

= 0,0004.

=1,94
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19-formulaga asosan 16-jadvalda ko‘rsatilgan paramapetr koeffitsiyentlaridan
foydalangan holda yakuniy quyidagi formulalar ya’ni parametrlarni ishlab chigamiz:

11-jadval.
Qiymatlar dasturda ko‘rinishi
. . . . Dasturdagi . .
O‘zgaruvchining nomi Belgisi belgisi Qiymati
Tajribalar soni N N 8
Faktorlar soni M M 3
Qaytarilishlar soni m m 3
Korchen kriteriyasining jadvaliy qiymati Gr GKP 0,203
Styudent kriteriyasining jadvaliy qiymati tr TKP 2.12
Fisher kriteriyasining jadvaliy qiymati Fr FKP 5.85

Undan tashgari programmaning tajribaviy giymatlar satrma-satr yoziladi.

Qurilayotgan misol uchun kompyuter natijalari berilgan bo‘lib, unda qurilgan
model haqida barcha ma’lumotlar keltirilgan. Bulardan ko‘rinib turibdiki, hisobiy
ishlar bilan kompyuter natijalari ustma-ust tushadi. Bu esa programmalarning to‘g‘ri
ekanligini ko‘rsatadi (3-rasm).

d - o- = - lolo kxlsk - Excel (C6oii akTnaawmn npoaykTa) 2 E - & X
[AEHAA  BCTABKA  PASMETKACTPAHMUB  O®OPMYJbl  [JAHHBE  PELEH3MPOBAHME  BIMA  POWERPIVOT Bron
&D $  cam D L? %‘“B(Tasmn - X ';Y H
Em - - E T R
Beranms WK Y Oopuwaruposats Crun ., Copruposka  Hafiti i
- W ax TaBnuLy Eloopuar- £ bunup - seien
Eydep obmer Crumn Aseficn Pegarvposanne -
E14 - £ ~
A B C 1 K L M N o P Q R S T -

L vrm vrmin G Tr

2 [ x2 %3 Ne 1 x2 5

3 |- B E 1,224745] -1,20474] 0,203389831[T(b1) 9,503791 1 55 2800 35

a |+ E -0,26726| -1,33631 [T(b2) 8,201901 2 62 2800 3,5

5 | + E -1,33631| -1,06904 [Tiba) 9,764168 3 55 3000 35

6 |+ + E 1,224745] 1224745 [T(b12) -2,99434 4 62 3000 35

7 |- E + -1,22474] -1,22474] |T(b13) -1,95283 5 55 2800 4

8 [+ B + 0267261 -1,06904] [Tib23) | 2,473589 5 62 2800 4

9 |- + + -0,30223| 0980581 [r(123) 0,130189 7 55 3000 a

10 |+ + + 0,267261| 1,336306| 8 62 3000 a

1 2,80625 14 14 2,12

12

13

14 | [ m=3 |

15 =

16

v e —

18 [ wls ]

19

20

21 [ o0 ]

2

23

20 ~

Yeyilish | Grafik1 ® ‘ 3

W -—p—+ om
1439

< AT NS
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2,9 1
2,88 1
2,86 1
2,84 1
2,82 1

2,8 1
2,78 1

2,76 o

Abraziv yeyilish (mm?)

2,74 o

2,72 o

2,7

54 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2 6.3
Qattiglik (HRC)

e Pyj1] =l P12 Pan3 Pand

1-grafik. Parrakning yeyilish tezligining qattiqlikka bo‘gliqligi
12-jadval
Chiquvchi faktor natijalari
X1

55| 2,712 |2,749312 | 2,792212 | 2,842
57,33 | 2,73813 | 2,771402 | 2,810322 | 2,85607
59,66 | 2,76387 | 2,793162 | 2,828162 | 2,86993
62 2,79 |2,815252 | 2,846272 | 2,884

Abraziv yeyilish va parrak qattigligi bog‘ligligi. Y o‘qi: Abraziv yeyilish (mm),
materialning qanchalik yeyilganini ko‘rsatadi. X o‘qi: Parrak qattigligi (HRC),
materialning gattiglik darajasini bildiradi.

Bog‘liglik parrak gattiqligi oshgani sari abraziv yeyilish kamayadi. Qattiq
materiallar abraziv ta’sirlarga bardoshlilikni oshiradi, shuning uchun abraziv
yeyilishning kamayishi kuzatiladi.

1 (eng past chiziqg): Abraziv yeyilish minimal va gattiglikka sezgir emas.

4 (eng yugqori chiziq): Abraziv yeyilish ko‘proq va qattiglikning oshishiga sezgir.

Bu chiziglar abraziv yeyilish jarayonida gattiglikning har xil sharoitlarda ganday
ta’sir qilishini ko‘rsatadi. Qattiqroq materiallardan foydalanish abraziv yeyilishni
sezilarli darajada kamaytirishi mumkin. Parametrlar (1-4) abraziv jarayonni nazorat
qilishda muhim ro‘l o‘ynaydi.
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2,9 s
2,88 1
2,86 1
2,84 o
2,82 1

2,8 1

2,78 9

Abraziv yeyilish (mm?)

2,76
2,74

2,72 1

2,7 v v v v
2780 2830 2880 2930 2980

Aylanish Tezligi (ayl/min)

e Py ] il P2 Pan3 Pan4d

2-grafik. Parrakning yeyilish tezligining aylanish tezigiga bog‘ligligi.

13-jadval
Chiquvchi faktor natijalari

X2
2800 2,712 2,75354 2,79446 2,836
2866,6 | 2,73076 | 2,7714022 | 2,8114378 | 2,85208
2933,2 | 2,74924 | 2,7889978 | 2,8281622 | 2,86792

Abraziv yeyilish va aylanish tezligi bog‘ligligi quyiagicha: Y o‘qi bu Abraziv
yeyilish (mm). X o‘qi bu Parrak aylanish tezligi (ayl/min). Bog‘liglik aylanish tezligi
oshishi abraziv yeyilishning ortishiga sabab bo‘ladi. Bu yuqori tezlikda materialga
ko‘proq mexanik ta’sir yetkazilishini anglatadi.

1 (eng past chiziqg): Abraziv yeyilish eng past darajada va aylanish tezligiga kam
sezgir.

4 (eng yuqori chiziq): Aylanish tezligi oshishi abraziv yeyilishning sezilarli
darajada ortishiga olib keladi.

Chiziglar orasidagi masofalar har xil sharoitlarda abraziv yeyilish darajasini
ko‘rsatadi.Tezlikni nazorat qilish abraziv yeyilishni kamaytirishning samarali usuli
bo‘lishi mumkin. Yugqori tezlik abraziv materialning ishlash vaqtini qisqartiradi
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29 s
2,88 1
2,86 o
2,84 o
2,82 9

2,8 s
2,78 1

2,76 9
2,74 o
2,72 1

2,7

Abraziv yeyilish (mm?)

3,46 3,56 3,66 3,76 3,86 3,96

Zarracha o'lchami (mk)

e Pgyy] il P2 Pan3 Pan4

3-grafik. Parrakning yeyilish tezligining zarracha o‘lchamiga bog‘ligligi.

14-jadval
Chiquvchi faktor natijalari
X3
35| 2,712 |2,7528499 | 2,7851899 2,81
3,66 | 2,72741 | 2,7714022 | 2,8068376 | 2,83479
3,83 2,74259 | 2,7896776 | 2,8281622 | 2,85921
4| 2,758 |2,8082299 | 2,8498099 | 2,884

Yugqoridagi keltirib o‘tilgan (x1,X2,X3) va chiquvchi (yi, Y2, Yys) parametrlar
xususan, markazdan gochma nasos parragining abraziv yeyilish tezligi uchta asosiy
parametr (parrak materiali  qattigligi, parrakning aylanish tezligi, va
suyuqliktarkibidagi zarracha o‘lchami) bilan bog‘liq ekanligi aniglandi.

Markazdan qochma nasos parragining abraziv yeyilishiga material gattigligining
oshishi ijobiy ta’sir ko‘rsatadi. Ya’ni agarda parrak materiali qattiqligini oshirsak
yeyilish ham ma’lum miqdorda oshadi, shuning uchun material tanlaganda iloji boricha
gattigligi past materiallardan foydalangan magsaga muvofiq hisoblanadil.

Aylanish tezligi va zarracha o‘lchamini oshishi ham parrakning abraziv yeyilishi
giymatini o‘sishiga sabab bo‘ladi. Yeyilishni optimal holatga keltirishimizda biz uch
parametrning deyarli eng minimal giymalarini olshimiz kerak bo‘ladi
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15-jadval.
Grafiklar bo‘yicha maqbul nuqtalar
E bul
Grafik nomi Parametrlar (x) ;fl;ln;q(xl)l Natija (y)

yini X; ga Material qattigligi

ey 55 ~2,74
bog‘ligligi (HRC) i
yi n‘i ?cz ga' Aylanish tezligi 2300 n=2.77
bog‘ligligi (ayl/m)
Vi n‘i ?(3 ga. Zarracha o‘lchami 35 =275
bog‘liqligi (mkm)

Eng optimal darajada yemirilish tezligiga 3 ta holat bo‘yicha yechim topish
uchun, parrak materialining gattiglik darajasi 55HRC ya'ni minimal bo‘lishi kerak, va
aylanish tezligi hamda zarrachaning o‘lchami ham minimla bo‘lishi lozim.
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PSIXOSOMATIK KASALLIKLAR BILAN OG‘RIGAN BEMORLARNING
PSIXOLOGIK XUSUSIYATLARI

Karimov Sardorbek Anvarjon o‘g‘li
TDTU Pedagogika va psixologiya kafedrasi assistent o‘qituvchisi:

Annotatsiya: Mazkur magolada psixosomatik kasalliklar va ularga ta'sir etuvchi
psixologik omillar, psixosomatik kasalliklar bilan og ‘rigan bemorlarning psixologik
xususiyatlari tahlil gilinadi. Psixosomatik kasalliklar — bu jismoniy kasalliklar bo ‘lib,
ular ko ‘pincha ruhiy va emosional holatlarning bevosita ta'siri ostida rivojlanadi.
Magolada psixosomatik kasalliklarning shakllanishiga sabab bo ‘luvchi psixologik
omillar, ularni davolashda psixoterapevtik yondashuvlar, shuningdek, psixosomatik
kasalliklar bilan og‘rigan bemorlarning psixologik holatini baholash metodlari
muhokama gilinadi. Kasallikning jismoniy belgilari bilan bir gatorda, bemorlarning
runiy ahvoli, oz-ozini his etish shakllari va stressga reaktsiyasi ham alohida
o ‘rganiladi. Psixosomatik kasalliklarning oldini olish va davolashda psixologik
yondashuvlarning o ‘rni ko rsatib o ‘tiladi.

Kalit so‘zlar: psixosomatik, psixoterapevtik, tipologik, psixologik, stress,
depressiya.

Annomayusn: B oOaunoli cmamve ananuzupyromcs ncuxocomamuyeckue
3ab0ne8anusi U NcuxojlocuyecKue Gakmopwvl, 6GaUAOWUE HA HUX, A MAaKice
ncuxono2udeckue 0CoOEHHOCMU NAYyUeHmos, Cmpaoarowux NCUXoCoMamuiecKumu
paccmpoticmeamu. Ilcuxocomamuueckue 3aboneéanus — 3mo Quauueckue 00ie3HU,
KOmopble  4acmo  paseuearomcsi Nnoo  HeNoCpPeOCMBEHHbIM — 8030eUCmBeuem
NCUXOIMOYUOHATLHO20 COCMOAHUA. B cmamve paccmampusaiomces ncuxono2uieckue
Gaxmopul, cnocobcmsyrouue GOpMUPOSAHUIO NCUXOCOMAMUYECKUX 3a001e6aHull,
ncuxomepanesmuieckue nooxXoovl K UX JIeUeHuro, a makice Memoovl OYEeHKU
NCUXOTI02UYECKO20 COCMOsHUS nayuenmos c NCUXOCOMAMUYECKUMU
paccmpoticmeamu. Hapaoy c ¢usuueckumu nposasieHusmu 001e3HU UCCIedYIOMCsl
ACUXOI02UYeCKOe COCMOANHIUE NAYUEHMO8, UX 8OCHpuUsmue ceds U peakyuu Ha cmpecc.
Yoeneno enumanue ponu ncuxonocuueckux nooxo0o8 8 npoguiakmuke u aedeHuu
ACUXOCOMAMUYECKUX 3aD0Ne8aHUII.

Knrouegoie cnoea: NCUXOCOMAMUYECKU, ncuxomepanesmuyecKul,
MUNOJIO2UYECKU, NCUXON02UYECKULL, CIMpecc, 0enpeccus.
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Annotation: This article analyzes psychosomatic diseases and the psychological
factors influencing them, as well as the psychological characteristics of patients
suffering from psychosomatic disorders. Psychosomatic diseases are physical illnesses
that often develop under the direct influence of the psychoemotional state. The article
discusses psychological factors contributing to the formation of psychosomatic
diseases, psychotherapeutic approaches to their treatment, and methods for assessing
the psychological condition of patients with psychosomatic disorders. Along with the
physical manifestations of the illness, the psychological state of the patients, their self-
perception, and stress responses are also examined. Attention is given to the role of
psychological approaches in the prevention and treatment of psychosomatic diseases.

Keywords: psychosomatic, psychotherapeutic, typological, psychological, stress,
depression.

Bugungi kunga kelib fan texnika tobora rivojlanib taraqqiy etib bormoqda.
Boshqga fanlar qatorida psixologiya bo‘yicha ham ko‘plab ilmiy izlanishlar olib
borilyapti. Albatta o‘rganilgan psixik holatlar va olingan psixologik bilimlarning
barchasini insonlarning hayotida qo‘llanilishi uchun yetarli deyolmaymiz. Chunki
insonlardagi akseleratsiya hisobiga ayrim o‘zgarishlar kutilganidek bo‘lmasligi yoki
kutilganidan o‘zgacharoq holatda ham namoyon bo‘lishi mumkin. Shu sabab ham
0‘rganilgan bilimlarni doimiy takomillashtirib borish zarur hisoblanadi. Psixologiyada
turli tarmoqlar va yo‘nalishlar bor, ulardan tibbiyot psixologiyasi bo‘yicha to‘plangan
bilimlar aynigsa juda gimmatlidir. Fan texnikaning rivojlanishi bilan birga insonlarda
stress va depressiya holatlari va buning natijasida kelib chigadigan kasalliklar ham
anchagina ortganligini ham e’tirof etish kerak albatta buning natijasida esa
psixosomatik kasalliklar paydo bo‘lishi nisbatan ko‘proq kuzatilmoqda. *Xo‘sh aslida
psixosomatik kasallik o‘zi nima? Psixosomatik yunonchadan tarjima gilinganda ruh va
tana, ya’ni ruhiyat bilan bog‘liq bo‘lgan tana kasalliklari degan ma’noni anglatadi.
Psixosomatik kasalliklarni yuzaga kelishida ko‘pincha psixogen omillar sabab bo‘ladi.
Ayrim ma’lumotlarga qaraganda 21- asrda yuzaga kelgan psixosomatik kasalliklarga
asosly sabab sifatida psixogen omillar ko‘rsatiladi. Psixogen omillar- bu ijtimoiy
muhit, stressli vaziyatlar va stressli vaziyatlarning uzoq davom etishi, oiladagi
zo‘ravonlik holatlari, bolalikdagi psixologik travmalar va insonni toligtiruvchi uzoq
davom etdigan salbiy vaziyatlar, ba’zi holatlarda oila a’zolari va yaqin kishilarining
qo‘llab-quvvatlamasligi ham bu kabilarga misol bo‘lishi mumkin. “Psixosomatika”
atamasi birinchi bor 1818-yilda nemis shifokori logann-Kristian Geynrot tomonidan

L Karpov, A.V. (2010). Psixosomatik kasalliklar: Psixologiya va tibbiyotning o ‘zaro bog ‘lanishi.
Moskva
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qo‘lanilgan. 1822-yilda esa Germanyalik psixyatr Karl Yakobi ‘“‘somotopsixik”
tushunchasini Kkiritdi. Ushbu tushuncha psixosomatika tushunchasiga garama-garshi va
to‘ldiruvchi vazifasini ham bajaradi. O‘z zamonasining eng mashxur tabiblaridan
bo‘lgan Gipokrat ham insonning fe’l atvori uning sog‘ligiga ta’sir ko‘rsatishini aytib
o‘tgan. !

Ba’zan shunday gaplarni eshitib qolamiz, tomoq stress natijasida og‘riydi, saraton
birovni kechira olmaslik va adovat saqlash tufayli rivojlanadi, allergiya esa ichda
yutilgan g‘azab natijasida tashqariga chiqadi-psixosomatikaga doir ilmiy ishlarda
shunday izohlarni ko‘p uchratish mumkin. Bir so‘z bilan aytadigan bo‘lsak,
kasalliklarning paydo bo‘lishida g‘am-tashvishlarimiz aybdor. Bu psixosomatika
deyiladi. 1920-yilda sil bilan kasallangan Frans Kafka o‘zining holatiga shunday ta’rif
bergan: Mening ongim kasal, o‘pkamdagi kasallik esa shunchaki ruhiy kasalligimning
aksidir. Yozuvchi Ketrin Mensfild ham shu kasallika chalinib, o‘zining kundaligida
shunday yozadi: rasvo kun ...Azobli og‘riq va hokazo. Bu faqat jismoniy zaiflik emas.
Sog‘ayib ketish uchun men o‘zimning menimni tuzatishim kerak. Shifo
topmayotganimning asl sababi ham shunda. Mening ongim menga bo‘ysunmayapti.

Shifokorlar depressiya va stressga chidamlilikning past darajasini xavf omili deb
hisoblashadi. Ular imunitetni tushiradi, buning natijasida esa sil kasalligi faol shaklga
o‘tishi mumkin. Olimlar fikriga ko‘ra, uzoq cho‘zilgan stressning yurak kasalliklari,
astma, diabet, Altsgeymer kasalligi va hatto saraton kelib chiqishiga sabab bo‘lishi
mumkinligini bildirishmogda. Gap shundaki, stress — bu yomon fikrlar va boshdagi
hissiyotlar to‘plami emas, balki aniq fiziologik jarayon. Bu organizmga ta’sir
ko‘rsatmay qolmaydi. Psixosomatika hatto eng og‘ir kasalliklarni ham psixologik holat
bilan izohlaydi va ularni psixologik muamolarini hal gilish bilan davolashni taklif
giladi.

Bunday usuldagi davolash muolajalari o‘z-o‘zidan bezarar hatto foydali ham, birog
an’anaviy tibbiyot usullaridan voz kechilganda u katta muammolar bilan xavf soladi.®

Odam o‘ziga o‘zi kasallikni to‘qib chigarsa ham bu psixosomatikaga taaluqli
bo‘ladi. Ba’zan bu haqiqiy kasallikga olib keladi. Nevropatolog Syuzan O‘sallivan
o‘zining kitobida bir bemor boshida shishni aniqlab, bu saraton ekanligiga qaror qilgan
holatini tasvirlaydi. Shundan so‘ng uning o‘ng qo‘li va oyog‘ falaj bo‘ladi.

yusufov, S. (2012). Psixosomatik kasalliklar va ularga psixoterapevtik yondashuvlar. Toshkent:
Sharqg.
2 Dorian, D. (2005). The Relationship Between Psychological States and Physical Symptoms.
London: Psychology Press.
3 Tashkent, Z. (2018). Psixosomatik kasalliklarni tibbiy va psixologik davolash. Toshkent:
Universitet nashriyoti.
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Psixosomatik kasalliklar — bu jismoniy kasalliklar bo‘lib, ular psixologik faktorlar
ta'siri ostida rivojlanadi. Bunday kasalliklarda bemorning ruhiy holati jismoniy
alomatlar bilan namoyon bo‘lishi mumkin. Psixosomatik kasalliklar bilan og‘rigan
bemorlar ko‘pincha stress, anksiyete (xavotir), depressiya va boshga ruhiy
muammolarni boshdan kechiradilar. Psixosomatik kasalliklar bugungi kunda keng
tarqalgan va ular turli xil simptomlar bilan namoyon bo‘ladi. Kasallikning psixologik
jihatlarini o‘rganish, bemorning shaxsiy xususiyatlarini va psixologik holatini tahlil
gilishni talab qiladi. Shuningdek, bu kasalliklar davolanishida psixoterapevtik
yondashuvlarning ahamiyati katta. Psixosomatik kasalliklar, ko‘pincha, ruhiy va hissiy
holatlarning ta'siri bilan bog‘liq. Stress, tashvish, depressiya, 0‘z-0‘zini past baholash
kabi psixologik omillar organizmning jismoniy holatini bevosita o‘zgartirishi mumkin.
Misol uchun, odamning doimiy tashvishlari va stressi yurak qon-tomir tizimiga salbiy
ta'sir ko‘rsatishi, oshqozon tizimida turli muammolarni yuzaga keltirishi mumkin.
Psixosomatik kasalliklar, shuningdek, o‘ziga xos psixologik xususiyatlarga ega
bo‘lgan bemorlarda ko‘proq uchraydi. Masalan, yuqori sezgirlik, depressiyaga
moyillik, 0‘z-0°zini past baholash va ijtimoiy izolyatsiya psixosomatik kasalliklar
xavfini oshirishi mumkin. Psixosomatik kasalliklar bilan og‘rigan bemorlar ko‘pincha
0°‘z holatini ruhiy jihatdan qabul qilishda qiyinchiliklarga duch keladilar. Ularning
psixologik holati odatda stress, bezovtalik, xavotir va ruhiy charchoq kabi alomatlar
bilan bog‘ligq. Bemorlarning ko‘pchiligi o‘zlarining kasalliklarini psixologik omillar
bilan bog‘lamaslikka harakat qiladi, bu esa davolanish jarayonini murakkablashtiradi.
Psixosomatik kasalliklar bilan og‘rigan bemorlar ko‘pincha o‘zlarini ruhiy jihatdan
zaif va himoyasiz his gilishadi. Ularning psixologik xususiyatlariga quyidagilar kiradi:
Psixosomatik kasalliklar bilan og‘rigan bemorlarda doimiy xavotir va tashvish hissi
kuzatiladi. Bemorlar ko‘pincha o‘zlarini beqiyos, qo‘rqoq yoki zaif his qiladilar.
Kasallik sababli bemorlar o‘zlarini jamiyatdan ajralgan deb his qilishadi va bu
holatning rivojlanishi ijtimoiy alogalarning susayishiga olib kelishi mumkin.
Depressiya va stress psixosomatik kasalliklarning asosiy sabablari bo‘lishi mumkin.
Bemorlar o°z holatini ijobiy baholashda giyinchiliklarga duch keladilar. Psixosomatik
kasalliklarning davolanishida psixoterapiya va psixologik yondashuvlar muhim rol
o‘ynaydi. Kognitiv-behavyoral terapiya, psixodinamik terapiya, meditasiya va yoga
kabi usullar psixosomatik kasalliklarni davolashda samarali bo‘lishi mumkin.
!Psixoterapevtik yondashuvlar bemorning ruhiy holatini yaxshilash va kasallikni
yaxshilashga yordam beradi., masalan, bemorning salbiy fikrlarini o‘zgartirishga
yordam beradi, stressni kamaytiradi va ijobiy o‘zgarishlar yaratadi.

tSaroyan, T. (2011). Stress va psikosomatik kasalliklar.
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Xulosa
Psixosomatik kasalliklar insonning ruhiy holati va jismoniy salomatligi
o‘rtasidagi murakkab o°‘zaro aloqalarni anglatadi. Psixosomatik kasalliklarning
shakllanishiga turli psixologik omillar, shu jumladan stress, depressiya va o‘z-o‘zini
past baholash sabab bo‘ladi. Bunday kasalliklarni davolashda psixoterapevtik
yondashuvlar va psixologik yordam muhim ahamiyatga ega. Shuningdek, bemorning
psixologik holatini to‘g‘ri baholash va davolashda individual yondashuvlar zarur.

Foydalanilgan adabiyotlar:

1. Karpov, A.V. (2010). Psixosomatik kasalliklar: Psixologiya va tibbiyotning
o zaro bog ‘lanishi. Moskva: Moliya va kredit.

2. Yusufov, S. (2012). Psixosomatik kasalliklar va ularga psixoterapevtik
yondashuvlar. Toshkent: Sharg.

3. Dorian, D. (2005). The Relationship Between Psychological States and
Physical Symptoms. London: Psychology Press.

4. Tashkent, Z. (2018). Psixosomatik kasalliklarni tibbiy va psixologik davolash.
Toshkent: Universitet nashriyoti.

5. Saroyan, T. (2011). Stress va psikosomatik kasalliklar. Tashkent: Ma'naviyat.
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TIBBIYOTDA INSONPARVARLIK

Sattorova Dildora G‘apporovna
Ijtimoiy fanlar bioetika kursi bilan kafedrasi
IImiy rahbar f.f.n dotsent

Esonov Adham Akram o‘g‘li
Stomatologiya ta’lim yo‘nalishi 2-kurs talabasi

Annotatsiya: Ushbu tezisda tibbiyotda insonparvarlik tamoyillarining bemorlar
hayotiga va shifokor ma’suliyatiga ta’siri keng yoritilgan. Bemorlarni digqat bilan
tinglash, ruhiy qo ‘llab-quvvatlash, yaxshi xulg bilan yondashish, maxfiylikka rioya
gilish, tenglik va adolat kabi insonparvarlik tamoyillarining tibbiy xizmat sifatiga,
bemorlarning ruhiy holatiga va sog ‘ayish jarayoniga ijobiy ta’siri bayon gilingan.
Tezisda insonparvarlik tamoyillarining shifokor va bemor o ‘rtasidagi ishonchli
alogani mustahkamlash, sog ‘ligni saqlash tizimining obro ‘sini oshirish va davolash
jarayonining samaradorligini oshirishdagi o ‘rni muhimligini ta kidlab o ‘tilgan.

Kalit so‘zlar: Tibbiyotda insonparvarlik,bemorlar va shifokorlar o ‘rtasidagi
aloga, ruhiy qo ‘llab-quvvatlash, tibbiy xizmat sifati, tenglik va adolat tamoyillari,
maxfiylik va kasbiy axloq, tibbiy yordam samaradorligi, shifokor ma’suliyati, sog ‘ligni
saglash tizimi.

Tibbiyot inson hayotini saglash va yaxshilashga garatilgan, insonparvarlik esa
bu jarayonning muhim qismi hisoblanadi. Insonparvarlik tamoyillari nafagat
bemorlarga xizmat ko‘rsatish uslubini, balki ularning umumiy hayot sifatini ham
yaxshilaydi. Bunda bemorlarning ruhiy va jismoniy ehtiyojlarini hisobga olish, ularga
hurmat va samimiylik bilan yondashish alohida o‘rin tutadi. Tibbiyotda insonparvarlik
tamoyillari bemorlarning tibbiy xizmatlardan qoniqishini oshirish, ularning sog‘lig‘ini
tiklash  jarayonini qulaylashtirish va shifokorlarning jamiyatda obro‘sini
mustahkamlashga xizmat giladi.

Insonparvarlikning asosiy tamoyillari:

1. Diggat va mehr bilan tinglash: Har bir bemor o°z holatini, og‘riglarini va
muammolarini shifokorga tushuntirishni xohlaydi. Shifokorning bemorni diggat bilan
tinglashi ularning ruhiy jihatdan yengillashishiga, davolanish jarayonida ishonchli his
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gilishlariga yordam beradi.Tinglash orqali bemor va shifokor o‘rtasidagi ishonchli
aloga o‘rnatilib, bemorning sog‘ayishiga ijobiy ta’sir ko‘rsatadi.

2. Ruhiy qo‘llab-quvvatlash va dalda berish: Ko‘plab kasalliklar, aynigsa uzoq
muddatli va surunkali xastaliklar bemorlarning ruhiyatiga jiddiy ta’sir giladi. Bunday
holatlarda shifokorlarning ruhiy qo‘llab-quvvatlashi, bemorlarni tushkunlikdan
chigarish va ularga dalda berish kabi insonparvarlik harakatlari katta ahamiyatga
ega.Ruhiy yordam bemorlarning sog‘ayishga bo‘lgan ishonchini mustahkamlaydi, bu
esa ularning davolanish jarayonini osonlashtiradi.

3. Yaxshi xulq va hurmat ko‘rsatish: Shifokorning bemorga yaxshi xulq bilan
yondashishi bemorning shifokorga bo‘lgan ishonchini oshiradi. Bu yondashuv bemor
va shifokor o‘rtasidagi ishonchni kuchaytirib, davolanish jarayonining samaradorligini
oshiradi.

Bemorlarning davolash jarayoniga ijobiy munosabatda bo‘lishlari va sog‘ayishlariga
ishonch bilan qgarashlari uchun shifokorlarning hurmat ko‘rsatishi muhimdir.

4. Kasbiy axloq va maxfiylikka rioya qilish: Shifokorlarning bemor shaxsiy
ma’lumotlarini saqlashi va ularni faqat tibbiy maqsadlarda ishlatishi bemorlarning
shifokorlarga bo‘lgan ishonchini mustahkamlaydi.Kasbiy axloq shifokorning halolligi,
adolati va odilona garor qabul qilishi bilan namoyon bo‘ladi. Bemorlar o‘zlariga
nisbatan adolatli munosabat ko‘rishdan umidvor bo‘ladilar.

5. Tenglik va adolat tamoyillariga rioya gilish: Tibbiyotda insonparvarlikka
asoslangan yondashuv barcha bemorlarga tenglik va adolat tamoyillari asosida xizmat
ko‘rsatishni talab qiladi. Har bir bemor, ijtimoiy holatidan qat’i nazar, sifatli tibbiy
yordam olish huquqgiga ega.Bu tamoyil, aynigsa, kam ta’minlangan va himoyasiz
gatlamlar ~ uchun  tibbiyot  tizimida muhim  ahamiyat kasb  etadi.

Tibbiyotda insonparvarlikning ahamiyati:

1. Bemorlarning sog‘ayish jarayoniga 1jobiy ta’siri:
Bemorlar shifokorlarning mehribon va hurmatli yondashuvlarini his gilganda,
davolanish jarayoniga ko‘proq ishonch va motivatsiya bilan yondashadilar.
Shifokorning insonparvarlik tamoyillariga rioya qilishi bemorlar ruhiyatiga ijobiy
ta’sir ko‘rsatib, sog‘ayish jarayonini tezlashtiradi.

2. Tibbiyot sohasidagi obro‘ni oshirish: Insonparvarlik tamoyillariga asoslangan
yondashuv shifokorlar va tibbiyot sohasining obro‘sini oshiradi. Bu esa tibbiyot
tizimiga bo‘lgan ijtimoiy ishonchni mustahkamlaydi va bemorlarning davolanish
jarayoniga sadoqatini oshiradi. Shu bilan birga, bemorlarning shifokor va sog‘ligni
saqlash tizimiga bo‘lgan munosabatini yaxshilaydi.

3. Sog‘ligni saqlash tizimining samaradorligini oshirish:  Tibbiyotda
insonparvarlikka asoslangan yondashuv xizmatlar sifatini oshirishga va bemorlarning
qoniqgishini ta’minlashga xizmat qiladi. Bu esa sog‘ligni saqlash tizimining
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samaradorligini  oshirib, bemorlarning ijtimoiy hayotga tezrog gaytishini
ta’minlaydi.Yaxshi va hurmatli munosabat bemorlarning sog‘ayish jarayoniga ijobiy
ta’sir qiladi va ularni davolash tizimiga qiziqishini oshiradi.

Tibbiyotda insonparvarlik tamoyillari bemorlarning sog‘ayish jarayoniga katta
jjobiy ta’sir ko‘rsatib, ularning davolanishga bo‘lgan ishonchini mustahkamlaydi.
Shuningdek, shifokorlarning o‘z kasbiy vazifalarini yuqori darajada ado etishlarini
ta’minlaydi. Insonparvarlik tamoyillariga amal qilgan holda tibbiy yordam ko‘rsatish
jamiyatda shifokorlarning hurmatini oshiradi, ularni jamiyatning ishonchli va yetuk
vakili sifatida qgarashga olib keladi. Tibbiyotda insonparvarlikni rivojlantirish
bemorlarning hayot sifatini oshirishga, shuningdek, sog‘ligni saqlash tizimining
yuksalishiga xizmat qiladi. Shu sababli, insonparvarlik tibbiyotning asosiy
tamoyillaridan biri sifatida ahamiyatini yo‘qotmaydi, balki davolashning
samaradorligini oshiradi.
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ABSTRACT:

This work was carried out to study of quality assurance (QA) analysis. For our
analysis, we are going to consider information from two parts of the MPD detector:
TPC and TOF.

Key words: MPD and TOF detector, reference multiplicity, pseudorapidity of a
particle, ionization loss energy, primary transverse momentum.

I. Introduction

The Multi-Purpose Detector (MPD) is under construction at the Joint Institute
for Nuclear Research (JINR) in Dubna, as part of the Nuclotron-based lon Collider
fAcility (NICA) Accelerator Complex. The MPD Collaboration aims to study the phase
diagram of QCD matter at maximum baryonic density, determine the nature of the
phase transition between the deconfined and hadronic matter and search for the critical
point. The combination of significant luminosity at NICA, collider geometry of the

experiment and collision energies m spanning the range of 4 to 11 GeV, where the
transition from baryon to meson dominated matter is expected will allow MPD to
provide unique insight into these questions. The status of the assembly of the detector
in MPD Hall, as well as the progress in the production of MPD subdetectors will be
reported on [1].
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Figurel. The schematic view of the NICA complex [1].
1.1 Main Objective

The main aim from this work is to learn basic knowledge of C++ programming
language and ROOT software framework and use it to process the data, which are taken
from Monte Carlo simulation of the MPD detector at NICA.

The TPC is the time projection chamber, it measures the space points of a
particle’s path as well as the ionization of the gas. The combination of a particle’s
trajectory and the value of the magnetic field give an opportunity to evaluate the
momentum and rigidity of a particle, which, in turn, leads to the discovery of a
particle’s charge.

TOF is the time-of-flight detector that allows us to find the velocity of a particle.
With this knowledge, it is possible to identify a particle’s mass.

1.2 Foundation of ROOT

ROOQOT is a software framework for data analysis and Input/Output: a powerful
tool to cope with the demanding tasks typical of state of the art scientific data analysis.
It provides all the functionality needed for big data processing, statistical analysis,
visualization and storage. Among its prominent features is an advanced graphical user
interface, ideal for interactive analysis, an interpreter for the C++ programming
language, for rapid and efficient prototyping and a persistency mechanism for C++
objects, used also to write every year petabytes of data recorded by the Large Hadron
Collider experiments. This introductory guide illustrates the main features of ROOT
which are relevant for the typical problems of data analysis: input and plotting of data
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from measurements and fitting of analytical functions. Daily, thousands of physicists
use ROOT applications to analyze their data or for modeling [2].
1.3 Multi-Purpose Detector (MPD)

The main physics experiment at NICA is the MPD, which will be operating at
the collider. In 2018 an international scientific collaboration of MPD has been
established. Currently, it is composed of 42 institutes from 12 countries, as well as
JINR as a host institution. The collaboration will be operating the MPD apparatus,
which is shown schematically in Fig. 2. Its designated position is the MPD Hall, which
Is located at the northern straight section of the NICA collider. Since 2020 the building
has been available for MPD activities. Its main scientific purpose is to search for novel
phenomena in the baryon-rich region of the QCD phase diagram by means of colliding
heavy nuclei in the energy range of 4 Gev<m <11GeV. A wealth of results,
obtained by colliding heavy ions at different beam energies, has been gathered by
experiments at SIS, AGS, SPS, RHIC and the LHC facilities. The new experimental
program at the NICA-MPD will fill a niche in the energy scale, which is not yet fully
explored, and the results will bring about a deeper insight into hadron dynamics and
multiparticle production in the high baryon density domain.

Yoke ECl ToF _F g

SC Coil
FFD " TPC 'Cryostot

Figure 2. Multi-Purpose Detector [3].

The “central barrel” components have an approximate cylindrical symmetry
within |n|<1.5. The beam line is surrounded by the large volume Time Projection
Chamber (TPC) which is enclosed by the TOF barrel. The TPC is the main tracker, and
in conjunction with the TOF they will provide precise momentum measurements and
particle identification [3].
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1.4 Time Projection Chamber (TPC)

The TPC is the main tracking detector of the MPD central barrel. It is designed
to perform three-dimensional precise tracking of charged particles and momentum
measurements for transverse momentum p,> 50 MeV/c. The track reconstruction is
based on the drift time and R-¢ cylindrical coordinate measurement of the primary
ionization clusters created by a charged particle crossing the TPC. Charged particles
traversing this volume ionize the gas mixture of 90% Ar+10% CH, along helix-shaped
trajectories. The efficient tracking at pseudorapidities up to |n| < 1.5. Two-track
resolution of about 1 cm. Hadron and lepton identification by dE/dx measurements
made with a resolution better than 8% [4].

Momentum measurements in combination with dE/dx travelled by a particle
measurement, dE/dx are used for flow analysis of identified particles. dE/dx traveled
by a particle through a specific material is described by the Bethe-Bloch formula [5]:

2 2 2n2
& = e i Gy [0 () — ) @)
where S equals Y/, v is velocity of the particle, c is the speed of light, E is the energy
of the particle, x is the distance travelled by the particle m, , m, is the rest mass of the
electron, n is the electron density of the target, z is the particle charge, e is the charge
of the electron, ¢, is the vacuum permittivity and I the mean excitation potential of the
target. The TPC is calibrated in order to describe dE/dx travelled with a

parameterization of the Bethe-Bloch formula. By combining total momentum j—i and

Prot OVEr primary total momentum measurements the particles can be identified (see
Fig. 11).

1.5 Time-Of-Flight (TOF)

The Time-Of-Flight principle is based on measuring the time it takes for a wave to
travel from a source (a time-of-flight sensor) to an object and back. The TOF system
is intended to perform particle identification for momentum up to 2 GeV/c. The
“central barrel” components have an approximate cylindrical symmetry within |n|<1.5.
The beam line is surrounded by the large volume Time Projection Chamber which is
enclosed by the TOF barrel. The TPC is the main tracker, and in conjunction with the
TOF they will provide precise momentum measurements and particle identification.
The Electromagnetic Calorimeter (ECal) is placed in between the TOF and the MPD
magnet. It will be used for detection of electromagnetic showers, and will play the
central role in photon and electron measurements. The MPD superconducting solenoid
magnet is designed to provide a highly homogeneous magnetic field of up to 0.57 T
(with a default operational setting of 0.5 T), uniform along the beam direction, to ensure
appropriate transverse momentum resolution for reconstructed particles within the
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range of momentum of 0-3 GeV/c. As the average transverse momentum of the
particles produced in a collision at NICA energies is below 500 MeV/c, the detector
was designed to have a very low material budget. In the forward direction, the Fast
Forward Detector (FFD) is located still within the TPC barrel. It will play the role of a
wake-up trigger.

Below in Fig. 10.1 and 10.2 give information about distribution of m? and p,
with positive and negative charges. In this analysis particle tracks are reconstructed
using global tracks, which are tracks reconstructed using both TPC and TOF signals.
Particles are also identified by using only the TPCs signal. TOF measure the particle
velocity B relative to the speed of light in vacuum, g = Y/, which allowing the mass
square m? of the particle to be determined:

m? =p*(1/pz = 1) @)
stop time - start time = t (time of flight) is associated with reconstructed tracks

in the TPC by track extrapolation to the TOF. The TPC provides the momentum p, and

total length L, so we can calculate inverse velocity [6].
1 CT

5= 3)
B L
where c is speed of light. From the relativistic particle momentum, we obtain
p = mPy =>p* = p*(m* + p*) (4)

where m is particle mass.
II. Analysis of the data

In this work we focus on Bi (83/209) + Bi (83/209) collisions at /Syy = 9.2 GeV
and impact parameter from 0 up to 12 fm within PHQMD model. Total number of
events was used around one half million.

2.1 Event

For the analysis, selection of events in the center of the TPC is required, to avoid
events that haven’t occurred in the center of the TPC. Events required to have a |V, | <
150 cm, where 1, is the z-coordinate of the primary vertex position which is measured
by the TPC. Tails of the histogram for primary vertex in z-direction do not contain
enough counts and therefore they are not added into analysis. The primary vertex
position of an event in the radial direction |I}.| < 0.1 (cm).

The loss of formed particles on the edges of the detector is not the only problem
that the position of the primary vertex introduces. In the transverse direction, if the
primary vertex gets closer to the beam pipe, the collision of nuclei may be disrupted
by one of the nuclei interacting with the beam pipe’s material.
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Figure 3. The primary vertex of z-coordinate.
In Fig.3 shows the position of the primary vertex z. In the Cartesian coordinate system,
there are X, y, and z coordinates of the vertex. The z-coordinate is a longitudinal
component that is responsible for the position of the primary vertex along the beam
pipe of the MPD detector.
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Figure 4. Primary vertex in xy-plane V..
The Fig .4 shows a 2D histogram representing the distribution of primary vertices in
the XY-plane, specifically in V;, X and V., Y centimeters. The color gradient indicates
the density of events, with yellow representing areas of higher density and blue
representing areas of lower density. The concentration of points around the center
indicates the typical region where primary vertices are reconstructed in this experiment.
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5. Reference multiplicity.

Reference multiplicity is connected to the event’s centrality which describes the
initial overlap region of the colliding nuclei. According to Fig.5 the distribution shows
a peak at lower multiplicities, with a gradual decline as multiplicity increases. The x-
axis represents the reference multiplicity, which is a measure of the number of tracks
detected in event. The y-axis, on a logarithmic scale, represents the frequency of events
corresponding to each multiplicity value.

2.2 Track

After selecting events, desired particles should be selected. As described in
2.1part particle identification is done in the TPC and TOF detectors. To make sure, that
measured particles fall into detector acceptance, only tracks with pseudorapidity || <
1.5 were accepted. Resulting tracks are denoted as global tracks and determine the
vertex primary position. These tracks are called primary tracks.

Figure 6. Number of hits produced by a particle’s track.
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In Fig.6 displays a histogram that represents the distribution of the number of hits
produced by a particle’s track. The x-axis indicates the number of hits, while the y-axis
shows the count of occurrences, on a logarithmic scale.

Pseudorapidity is found, using the following formula:

_1 Ipl+pL
n=gin (I'ﬁl—ml) ®)
where |p| total momentum of the global track , p, transverse momentum of the
global track.
Figure 7.1. Distribution pseudorapidity of a particle. _
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Figure 7.2 Distribution pseudorapidity of a particle.
In Fig.7.1 shows a one-dimensional distribution of particles over p., where p,
track primary transverse momentum, while in Fig.7.2 two-dimensional distribution of
particles over n and p;.
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Figure 8.1. Track primary transverse momentum.
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Figure 8.2. Track primary total momentum.

In Fig 8.1 and 8.2 show momentum of particle in track primary transverse and track
primary total momentum.
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Figure 9. DCA distribution.

In Fig. 9 DCA (Distance of Closest Approach) is the shortest distance between two
particles’ trajectories in space the trajectories of charged particles are reconstructed
using various detector layers. The DCA is calculated to determine how close a
particle’s trajectory comes to a specific point, such as the origin of the detector or
another particle’s trajectory.
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Figure 10.1. Distribution of m? a function of p, for =+, K*, and p.
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Figure 10.2. Distribution of m? a function of p, , formt™, K~ and p .
In Fig.10.1 and Fig.10.2 show the distribution of squared mass m? as a function of
transverse momentum p, for different types of particles .A histogram Fig.10.1 positive
charges particles identified, while in Fig.10.2 particles with negative charges. These
plots are often used to distinguish different particles based on their mass and
momentum, especially in experiments involving particle collisions. The specific curves
allow for the identification of particles like , K, p, and d.
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Figure 11. Distribution of ionization loss energy for e, , K, p and d are identified.
Fig.11 shows a distribution of ionization energy loss (dE/dx) versus momentum
(ptor ) Tor different particles (electrons, pions, kaons, protons and deuterons).
This type of plot is typically used in particle detectors, such as the MPD (Multi-
Purpose Detector), to identify particles based on their specific energy loss as they pass
through a medium. Each particle type follows a distinct curve in the plane, allowing

for particle identification.
The color scale on the right indicates the number of detected events, with a

higher count shown in warmer colors (yellow) and lower counts in cooler colors (blue).
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Figure 12.1 The TOF 1/ versus total momentum p,, of tracks.
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Figure
12.2 The TOF g versus total momentum p;,; of tracks.

Fig.12.1 is a histogram of the dependence of 1/ on the total momentum p,,..and
Fig.12.2 is a histogram of the dependence of £ on p,,.. The graph also shows the
distribution of different particles as a function of their total velocity. These figures
allow distinguishing between particle types based on their velocities and total
momentum.
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ANNOTATSIYA
Mazkur magolada sholi qobig‘i asosida olingan ionit materialining Cr (111)
ionlarini yutish jarayoni o ‘rganilgan. lonit tayyorlash texnologiyasi, sorbsiya
sharoitlari va parametrlariga oid ma 'lumotlar keltirilgan. Tadqiqot natijalariga ko ‘ra,
sholi qobig ‘idan tayyorlangan ionit samarali biosorbent sifatida foydalanilishi
mumkinligi tasdiglandi.

Kalit so“zlar: sholi qobig ‘i, Cr 3", ionit, sorbsiya, biosorbent, ammoniy persulfat,
pH o‘Ichagich, spektrofotometr.

ABCTPAKTHBIH

B oaunou cmamve uszyuaemcs npoyecc noenowernus uornos Cr o (1)
UOHOOOMEHHbIM MAMePUAIom Ha OCHoGe pucosou wienyxu. Ilpusedenvl ceedenus o
MEeXHON02UU NPUSOMOBIEHUS UOHOOOMEHHUKO8, VCI08UAX U napamempax copoyuu.
Pezynomamor uccnedosanus noomeepounu, Ymo UOHUM U3 PUCOBOU ULETYXU MOIHCEM
ObIMb UCNONB30BAH 8 Kauecmae 3P hekmuerno2o buocopbenma.

Kniouesvle cnosa: pucoeas wenyxa, Cr’', uonoobmennux, copbyus,
buocopbenm, nepcynrocham ammonus, pH-wemp, cnekmpoghomomemp.

ABSTRACT
This article studies the adsorption of Cr (I11) ions by ionite material obtained
from rice husk. Information on the technology of ionite preparation, sorption
conditions and parameters is presented. According to the results of the study, it was
confirmed that ionite prepared from rice husk can be used as an effective biosorbent.
Keywords: rice husk, Cr’", ion exchanger, sorption, biosorbent, ammonium
persulfate, pH meter, spectrophotometer.
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KIRISH

Atrof-muhitning og'ir metall ionlari bilan ifloslanishi global ekologik
muammolardan biri bo'lib, sanoat chigindilari, konchilik faoliyati, elektroplatlash,
bo'yoq va kimyo sanoatlari ushbu ifloslanishning asosiy manbalaridir [1]. Xususan,
xrom ionlari (Cr*") sanoat oqavalarida keng tarqalgan bo'lib, yuqori toksikligi va atrof-
muhitda barqgarorligi sababli jiddiy ekologik va sog'lig muammolarini keltirib chigaradi
[2]. Cr** ionlari organizmga tushganda jigar, buyrak, o'pka va immun tizimiga zarar
yetkazishi, shuningdek, kanserogen ta'sir ko'rsatishi mumkin [3]. Shu sababli, sanoat
ogavalaridan Cr** ionlarini samarali usullar bilan tozalash masalasi dolzarbdir.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

Hozirgi vaqgtda xrom ionlarini ajratib olishda kimyoviy cho'ktirish, membranali
ajratish, ion almashinuv va elektrokoagulyatsiya usullari go'llanilmogda [4]. Biroq, bu
usullar yuqori xarajatlar, ikkilamchi ifloslanish va murakkab texnologik jarayonlar
kabi kamchiliklarga ega. Shu nuqtai nazardan, biosorbentlar yordamida sorbsiya usuli
ekologik toza va igtisodiy jihatdan samarali alternativ usul sifatida katta gizigish
uyg'otmoqda.

Biosorbent sifatida gishlogq xo'jaligi chigindilaridan foydalanish atrof-muhitni
muhofaza qilish va chigindilarni gayta ishlash nugtai nazaridan muhim ahamiyat kasb
etadi . Sholi gobig'i arzonligi, keng targalganligi va yuqori uglerod tarkibiga ega
bo'lganligi sababli biosorbent sifatida istigbolli xomashyo manbai hisoblanadi
Tadqiqotlar sholi qobig'i asosida olingan biosorbentlarning og'ir metall ionlarini,
jumladan, rux va mis ionlarini samarali yutishini ko'rsatgan.

Shu bilan birga, sholi gobig'ini modifikatsiyalash orgali uning sorbsiya
gobiliyatini oshirish mumkin [5]. lonitlar — kimyoviy modifikatsiya qgilingan
biosorbentlar bo'lib, ular yugori selektivlik va sorbsiya quvvatiga ega . Sholi qobig'i
asosida olingan ionitlar ekologik xavfsizligi, igtisodiy samaradorligi va gayta ishlash
imkoniyatlari bilan ajralib turadi.

Ushbu maqolada sholi qobig'i asosida olingan 1onit yordamida Cr** ionlarining
sorbsiya jarayonlari o'rganiladi. Tadgigotda sorbsiya kinetikasi, izotermalari va
termodinamikasi tahlil gilinib, ionitning samaradorligi baholanadi. Bu ish sanoat
ogavalarini tozalashda ekologik toza va arzon texnologiyani joriy etishda ilmiy-amaliy
asos bo'lib xizmat giladi.

Atrof-muhitni og‘ir metallar bilan ifloslanishi bugungi kunda dolzarb
muammolardan biridir. Xrom ionlari, xususan, Cr(III) va Cr(VI), sanoat oqava
suvlarida keng uchraydi. Ushbu ionlarning yuqori konsentratsiyasi sog‘liq uchun xavfli
bo‘lib, atrof-mubhitga zarar yetkazadi. Shu sababli samarali sorbentlar ishlab chiqish va
qo‘llash masalasi katta ahamiyatga ega.
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Sholi qobig‘i qishloq xojaligi chigindisi bo‘lib, sellyuloza, gemisellyuloza va
lignin kabi biopolimerlarni o‘z ichiga oladi [7]. Mazkur maqolada sholi qobig‘idan
olingan ionit asosida Cr (III) ionlarini yutish jarayoni o‘rganilgan.

Materiallar va wuskunalar. Tadqiqotda quyidagi materiallar va
uskunalardan foydalanildi:

1. Sholi qobig‘i: mahalliy qishloq xo‘jaligi hududlaridan yig‘ib olingan.

2. Xrom ionlari eritmasi: CrCls tuzidan tayyorlangan.

3. Spektrofotometr: Cr3* sorbsiyasini kuzatish

4. pH o‘lchagich: eritmalar pH darajasini nazorat qgilish uchun.

5. Barcha kimyoviy moddalar analitik darajadagi sof bo‘lib, tajriba davomida
distillangan suv ishlatildi.

Ionit tayyorlash. Sholi qobig‘i mexanik aralashmalardan tozalandi, ishqorning 3
% li eritmasida 24 soat qoldirildi. Distillangan suvda neytral holatgacha yuvildi hamda
quritildi. 25 g na’muna 250 ml 20% ammoniy persulfat eritmasida 100°C haroratda 4
soat davomida modifikatsiyalandi. Modifikatsiyadan so‘ng material distillangan suv
bilan yuvilib, quritildi va keyingi tajribalar uchun saqlandi.

Modifikatsiya jarayonida quyidagi reaksiya sodir bo‘ldi:

~ OH y ) ﬂ:; i
s 10 APS | ﬂ%ﬂ_,
Sy~ Water, 70°C, 12 h OH |
OH " ! OH Ja
(..) ' (..) =  Heat o
0-5-0'0-8-0 ——» 280,
O ' O
SO, + H,0 HSO, + OH
RH + 864 = - R + HSEL

H HO
\

N
CH C =0
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Adsorbsion tajribalari. Adsorbsion qobiliyatni  o‘rganish  uchun
modifikatsiyalangan sholi qobig‘i CrCls ning turli konsentratsiyadagi eritmalarida
sinovdan o‘tkazildi. 0.0025 M, 0.005 M, 0.01 M va 0.025 M konsentratsiyadagi CrCls
eritmalari tayyorlandi. Har bir tajriba uchun 1 g modifikatsiyalangan sholi qobig‘i 100
ml eritmaga qo‘shilib, xona haroratida 24 soat davomida qoldirildi.

Eritmalar markazdan qochma usul bilan filtrlab olinganidan so‘ng, qoldiq Cr(III)
ionlarining kontsentratsiyasi atom-adsorbsion spektrofotometr yordamida o‘lchandi.
Adsorbsion migdori quyidagi tenglama bo‘yicha hisoblandi:

1-formula

_ (Co—Ce)-V-Ar
Qe = B

Bu yerda:

— (.. adsorbsiyalangan Ni(ll) ionlarining massasi (mg/g),
— Co: boshlang‘ich konsentratsiya (mg/ml),

— C.: goldig konsentratsiya (mg/ml),

— V: eritma hajmi (ml),

— m: biosorbentning massasi (g)

— Ar :nikel (II) ionining nisbiy atom massasi

NATIJALAR VA MUNOZARA
Modifikatsiyalangan sholi qobig‘ining Cr(IIl) ionlarini adsorbsiya qilish
qobiliyati yuqori bo‘lib, maksimal yutish miqdori 1 g biosorbent uchun 352.56 mg
bo‘ldi. Adsorbsion natijalar boshlang‘ich Cr(III) konsentratsiyasiga bog‘liq bo‘lib,
yuqori konsentratsiyalarda adsorbsion qobiliyat ortgan. Dastlabki va yutilgandan
keying eritmalarning konsentratsiyasi kalibrofkalangan grafik yordamida topildi

(1-grafik). (1-grafik).
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1-grafik. Cr (III) ioni konsentratsiyaning nur sindirish ko‘rsatgichiga
bog‘liqlik grafigi

Turli konsentratsiyalardagi CrCls eritmalari bilan o‘tkazilgan tajribalar
quyidagilarni ko‘rsatdi:

— 0.0025 M: Adsorbsiyalangan ion miqdori pastroq bo‘ldi.

— 0.005 M: Adsorbsion samaradorlik sezilarli darajada oshdi.

— 0.01 M va 0.025 M: Adsorbsiyalangan migdor yugorilab, maksimal giymatga
yaginlashdi.

Sorbsiya jarayoni dastlab tez o‘sadi va 180 daqiqadan keyin barqarorlashadi. Bu
materialning yuqori sorbsiya qobiliyatini tasdiglaydi

XULOSA
Olingan natijalar shuni ko‘rsatadiki, sholi qobig‘idan tayyorlangan ionit Cr (III)
ionlarini samarali ravishda yuta oladi. Optimal sorbsiya sharoitlari pH=7 va harorat
25°C atrofida bo‘ldi. Mazkur biosorbent ekologik toza va iqtisodiy jihatdan samarali
bo‘lib, sanoat ogava suvlarini tozalashda keng qo‘llanilishi mumkin.
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TAQRIBIY HISOBLASHLARNING HISOBLASH MADANIYATINI
SHAKLLANTIRISHDAGI AHAMIYATI

Yunusova Gulrux Ahmadjon gizi
Jizzax davlat pedagogika universiteti o‘qgituvchisi
gayumovagulrux0805@gmail.com

Annotatsiya. Ushbu Tagribiy hisoblashlarning hisoblash madaniyatini
shakllantirishdagi ahamiyatini o ‘rganish hagida bo ‘lib, hisoblash madaniyati
matematika kursining barcha bosqgichlarida shakllantiriladi, lekin uning asosi 1-
sinfdan 6-sinfgacha yaratiladi. Bu davrda o'quvchilar matematik amallardan ongli
foydalanish ko'nikmasini egallaydilar. Keyinchalik olingan ko'nikma va malakalar
takomillashadi va boshga predmetlarni o'rganishda mustahkamlanadi.

Kalit so’zlar: Taqribiy hisoblash goidalari Ishonchli ragamlar ortigcha ragam
Ko'paytma, bo'linma, darajaning xatoligi Ragamlarni sanash goidasi va boshqalar.

Oxirgi yillarda hisoblash malakalarini rivojlantirishga alohida e'tibor
berilmayapti. Bu ongli va puxta hisoblash malakalarini shakllantirish dolzarb
vazifalardan hisoblanadi. Bu hatto kuchli o'quvchining ham hisoblash malakalarining
yo'gligi tufayli testlarda o'z bilimlarini to'la gonli namoyish etishga xalaqit beradi.

Agar o'quvchilar natural sonlar, o'nli va oddiy kasrlar bilan matematik amallarni
etarlicha tezlikda bajara olishlari hamda turli sonli ifodalarni ayniy almashtirishlarni
va taqribiy hisoblashlarni bajara oladigan darajada ko'nikma va malkalarga ega bo'lsa,
hisoblash ko'nikma va malakalari shakllangan deb hisoblanadi,.

Ko'pincha tajribasiz o'quvchilar hisoblashlarda foydalanilgan ma'lumotlar
aniqligi bilan umuman mos tushmaydigan natijani hosil qiladilar. Bu esa mehnat va
vaqtning behuda sarflanishiga olib keladi. Quyidagi holni qaraymiz.

Masalani yechishda biror jismning modda zichligi R ni hisoblash talab gilingan
bo'lsin. Jism hajmi m = 9,38 g va uning hajmi V = 4,46 sm? berilgan bo'lsin. Berilgan

ma'lumotlar uchta ishonchli ragamga ega

Ma'lumot. Ishonchli ragamlar deb, noldan tashqari barcha ragamlarga aytiladi,
hamda nol ikki holda: 1) u ishonchli ragamlar orasida joylashgan bo'lsa; u berilgan
sonda mos razryad birligi mavjud bo'lmagan holda son oxirida turgan bo'lsa, masalan,
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1,57, 0,00507, 3,80 sonlari uchta ishonchli ragamga ega. Izlanayotgan modda
m 9,38

—M_22 571008 2/
zichligini hisoblashga tangidiy yondashmasdan =~V 446 v

natijani olish mumkin. Lekin yozilgan natija ishonchli bo'lib fagat birinchi uchta
ishonchli ragam hisoblanadi, bu berilganlar aniqligiga mos keladi. Demak, olingan

- 2
natijjani yaxlitlash lozim va P 2’71411/’3 ko'rinishda yozish mumkin. Taqribiy
hisoblashlarni quyidagi qoidalarga rioya qilgan holda bajarish lozim.
Taqribiy sonlarni qo'shish va ayirishda oxirgi natijani shunday yaxlitlanadiki, u
hech bo'lmaganda bitta taqribiy sonning razryad birliklarida bo'lmagan raqgmlarni o'z
ichiga olmasin.

Masalan, sonlarni qo'shishda

4,462
2,38
1,17273
1,0262
9,04093

yig'indini yuzdan bir ulushgacha yaxlitlab ,uni 9,04 ga teng deb olish lozim.

Ko'paytirishda ko'paytuvchilarni shunday yaxlitlash lozimki, ularning har biri eng
kam sondagi raqamlarga ega bo'lgan son qancha ishonchli ragamlarga ega bo'lsa,
shuncha ishonchli ragamga ega bo'ladi.

Masalan,

3,723-2,4-5,1846

ifodani hisoblash o'rniga

372,452

ifodani hisoblash lozim. Oxirgi natijada ko'paytuvchilarda yaxlitlashdan so'ng
qancha ishonchli ragam bo'lsa, shuncha ragam qoldirish lozim.Oraliq natijalarda bitta
ko'p ishonchli ragam qoldirish lozim. Bunday qoida taqribiy sonlarni hisoblashda ham
amal qilinadi.

Kvadrat
ga va kubga ko'tarishda daraja asosida nechta ishonchli raqam bo'lsa, shuncha ishonchli
raqam olish kerak.

Masalan,
1,32* = 1,74
Kvadrat yoki kub ildiz chigarishda ildiz ostida gancha ishonchli ragam bo'lsa,
shuncha ishonchli ragam olish kerak.
Masalan,
1,17-10° =1,08-10*
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Murakkab ifodalarni hisoblashda ko'rsatilgan qoidalarni bajarilayotgan amallar
turi bilan mos ravishda qo'llash lozim
Masalan,

(3,2+17,062)./3,7
5,1-2,007-10°

Ko'paytuvchi 5,1 eng kam ishonchli ragamga ega, ya'ni ikkita. Shuning uchun
barcha oraliq hisoblashlar natijalari uchta ishonchli ragamgacha yaxlitlanishi lozim:
(3,2+17,062)4/3,7 _20,3-1,92 39,0

5,1-2,007-10° 10,3-10° 10,3-10°

~3,79-107°

Natijani ikkita ishonchli ragamgacha yaxlitlashdan so'ng oxirgi natija 3,8*10 -3
natijani olamiz

Bu goidalarni na faqat masalalar echishda, balki laboratoriya ishlarini bajarishda
o'lchashlar natijalarini qayta ishlashda foydalanish mumkin.

1-masala. Kolba va po'kak alohida tortildi, ularning massalari mos ravishda
mg=323,1 g vamp = 5,722 g larga teng bo'ldi (po'kak aniqroq tarozida tortildi). Kolba
va po'kakning birgalikdagi massasini topish uchun

mg+p = 323,1 + 5,722 = 328,822 g deb olish noto'g'r1 bo'lar edi. Hagigatdan, kolba
massasi 0,1 g gacha aniqlikda topilgan va shuning uchun javobdagi yuzdan va mingdan
birlar na fagat ortiqcha ragamlar, balki zararli: mx massa 0,001 gacha aniglangandek
bo'ladi, bu esa noto'g'ri. Shuning uchun qo'shishda mp ni 2 ta ragamgacha yaxlitlash
lozim. Va hisoblashlarni quyidagicha bajarish lozim: mgp = 323,1 + 5,7 =328,8 g.

Bu javob yuqorida hisoblangan natijani yaxlitlasa ham hosil bo'ladi. Shunday
qilib, yig'indida verguldan so'ng eng katta absolyut xatolikka ega hadda gancha ragam
bo'lsa shuncha olinadi. Agar qo'shiluvchilar ko'p bo'lsa, ulardagi xatolar qo'shilishi
mumkin va yig'indida katta xato berishi mumkin. Bunday hollarda ortigcha ragam
qoidasini qo'llash tavsiya etiladi. bitta ortiqcha ragam qoldirish kerak, javobda esa uni
yaxlitlash lozim. Masalan: 132,7; 1,274; 0,06321; 20,96; 46,1521 sonlar yig'indisini
topish talab etilgan bo'lsin. Eng katta absolyut xatolik birinchi qo'shiluvchida va u 0,1
ga teng. Shuning uchun qolgan qo'shiluvchilarni. 0,01 gacha yaxlitlaymiz:

a=132,7+ 1,27 + 0,06 + 20,96 + 46,15 = 201,14 , ya'ni a = 201,1.

Agar biz ortigcha ragam qoidasidan foydalanmaganimizda barcha
qo'shiluvchilarni 0,1 gacha yaxlitlagan bo'lar edik, u hoda kamroq aniqlikdagi natijani
olgan bo'lar edik.:

a=132,7+1,3+0,1+ 21,0+46,2 = 201,3.

2-masala. V5 + /6 ++/7 + /8 yig'indini 0,01 gacha aniglikda topish talab
qilingan bo'lsin, bunda ildiz ostida turgan butun sonlar aniq deb hisoblanadi. Ortigcha
raqam qoidasidan foydalanib ildizlar qiymatlarini 0,001 gacha aniqlikda qo'yamiz:
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2,236 + 2,449 + 2,646 + 2,828 = 10,159, &= 10,16.

Agar qo'shiluvchilar soni juda ko'p bo'lsa, ikkita ortiqcha ragamdan foydalanish
mumkin. Verguldan so'ng bir xil sondagi ragamlar bilan berilgan bir nechta
go'shiluvchilar yig'indisini hisoblashda yig'indining limitik absolyut xatosi
qo'shiluvchilarnikidan kattaroq bo'ladi. Shuning uchun javobni oldingi ragamgacha
yaxlitlash magsadga muvofiq. Masalan: 8= 1,38 + 8,71 +4,48+ 11,96 + 7,33 4= 33,86
ni olamiz.Lekin oxirgi ragam shubhali, shuning uchun javobni & = 33,9 ko'rinishda
yozish lozim.

Bir nechta miqdorlarning yig'indisi yoki ayirmasining limitik absolyut xatosi bu
miqdorlarning limitik absolyut xatoliklari yig'indisiga teng. Masalan, agar ikkita
miqdor 0,1 gacha aniglangan bo'lsa, u holda bu miqdorlarning yig'indisi yoki ayirmasi,
0,01 gacha aniglangan, chunki xatoliklar qo'shilishi mumkin. Agar qo'shiluvchilar juda
ko'p bo'lsa, u holda barcha xatolar qo'shilishi ehtimoli kam. Bunday holda yig'indining
xatosini aniqlash uchun ehtimollar nazariyasi usullaridan foydalanish lozim. Bundan
ko'rinadiki, yig'indida bir ragamni taxminan beshta qo'shiluvchidan boshlab, ikkita
ragamni esa taxminan 500 ta qo'shiluvchidan boshlab yaxlitlashni boshlash lozim.

Taqribiy sonlarni ayirishda ham qo'shishdagi qoidalar o'rinli, lekin yaqin sonlarni
ayirishda nisbiy aniqlik keskin yomonlashadi. Masalan, 327,48 va 326,91 sonlar
ayirmasini topish kerak bo'lsin, ayiriluvchi va kamayuvchida D = 0,01, ya'ni
d<0,004%. 0,57 ga teng ayirmada esa limitik absolyut xato 0,02 ga teng, shuning uchun
limitik nisbiy xato d =3,5%. Nisbiy xato 1000 martaga ortdi!

Shuning uchun yaqin sonlar ayirmasini bunday ayirishni bajarmasdan o'lchash
yoki hisoblashga harakat qilish lozim. Agar bunday amalsiz bajarish mumkin bo'lmasa
o'lchanayotgan ob'ektning mumkin bo'lgan kichigini tanlash va tortishni maksimal
mumkin bo'lgan aniqlikda olib borish zarur.

Ko'paytmaning limitik nisbiy xatoligi taqriban ko'paytuvchilar limitik nisbiy
qiymatlari yig'indisiga teng. 50 va 20 taqribiy sonlari ko'paytirilayotgan bo'lsin va
birinchi ko'paytuvchininng limitik nisbiy qiymati 0,4% ga, ikkinchisiniki esa 0,5%. ga
teng bo'lsin. U holda 50x20=1000 ko'paytmaning nisbiy xatoligi taqriban 0,9% ga teng.
Ko'paytmaning nisbiy xatosi hammavagqt ko'paytuvchilar nisbiy xatolari yig'indisidan
katta, u bu yig'indidan ko'paytuvchilar nisbiy xatolari ko'paytmasicha ortiq. Bu ortish
odatda juda kichik va uni hisobga olib bo'lmaydi. Bizning holda d = 0,004 + 0,005 +
0,004 « 0,005 = 0,00902 ga ega bo'lamiz. Bu erdav ortish 0,00902—0,009 = 0,00002
ni tashkil etadi, ya'ni nisbiy xatoning taqribiy qiymatining 0,2% ini tashkil etadi.Bu
ortish shunchalik kichikki, uni hisobga olish ma'noga ega emas.

Bo'linmaning nisbiy xatosi taqriban bo'linuvchi va bo'luvchi nisbiy xatolari
yig'indisiga teng.
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3-masala. 50,0 taqribiy son 20,0 taqribiy songa bo'linayotgan bo'lsin. Bo'luvchi
va bo'linuvchi xatoligi 0,05 ga teng. U holda bo'linuvchining nisbiy xatosi = 0,1%,
bo'luvchining nisbiy xatosi = 0,25%. 50,0:20,0 = 2,50 bo'linmaning nisbiy xatosi
tagriban 0,35% ni tashkil etishi lozim.

Nisbiy xatoning aniq miqdori yuqorida qoida bilan hisoblangan ortish taqribiy
foyizidan ko'proq bo'ladi va taxminan bo'luvchining nisbiy xatoligiga teng bo'ladi.

(Butun) darajaga ko'tarish takroriy ko'paytirish va shuning uchun unga ham
yuqorida aytilganlar taalugli. Unchalik katta bo'lmagan darajaga ko'tarishda natija
olingan son gancha to'g'ri raqamga ega bo'lsa shuncha to'g'ri ragamga ega bo'ladi va
oxirgi ragamda unchalik katta bo'lmagan xatoga ega. Agar daraja katta bo'lsa, unchalik
katta bo'lmagan xatolar yig'ilmasi yuqori rpazryad yuzligi ragamlarida aks etishi
mumkin.

Ixtiyoriy darajali ildizni chiqarishda hech bo'lmaganda ildiz ostidagi gancha to'g'ri
ragam bo'lsa, shuncha to'g'ri ragamga ega.

Bu teskari masalaning echimi keltirilgan taqribiy hisoblashlar qoidalariga
tayanadi.

O'lchamli kolbaning aniq hajmi suvni tortish bilan hisoblanadi, harorat (taxminan
hajmi 100 ml) 20+ 2° S gacha saqlanadi. Mumkin bo'lgan maksimal aniqlikka erishish
uchun, tortishni qanday aniqlikda o'tkazish lozim ganday qo'shimcha ma'lumotlar sizga
zarur?,

Taqribiy hisoblashlarda ko'pincha ham taqribiy, ham aniq sonlarni yaxlitlashga
to'g'mi keladi. Ya'ni bitta yoki bir nechta oxirgi ragamni tashlab yuboriladi.
Yaxlitlangan sonning eng katta aniqligini ta'minlash uchun quyidagi qoidalarga rioya
qilinadi

1-qoida. Agar tashlanadigan raqamlardan birinchisi 5 dan katta bo'lsa, u holda
saglanadigan sonlardan oxirgisit bi birlikka oshiriladi. Bu ortirish tashlanayotgan
ragamlardan birinchisi 5 ga teng bo'lsa, undan keyin keladigan bitta yoki bir nechta
ishonchl 1 ragamlar bo'lsa ham amalga oshiriladi.

4-masala. 27,874 sonini uchta ragmgacha yaxlitlab 27,9 ni yozamiz. Uchinchi §
ragami 9 gacha orttirilgan, chunki birinch tashlanadigan 7 ragami 5dan katta. 27,9 soni
berilgan songa orttirilmagan yaxlitlangan 27,8 songa qaraganda yaqin,

S5-masala. 36,251 sonini birinchi o'nli ragamgacha yaxlitlab 36,3 ni yozamiz. 2
raqam 3 gacha oshirilgan. Chunki birinchi tashalanuvchi ragm 5 ga teng, undan keyin
keluvchi ishonchli ragam 1. 36,3 soni berilgan songa orttirilmagan 36,2 soniga
qaraganda yaqin.

2-qoida. Agar tashlanadigan ragamlardan birinchisi 5 dan kichik bo'lsa, ortirish
bajarilmaydi.
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3-qoida. Agar 5 ragami tashlanayotgan bo'lsa, undan keyin ishonchli ragamlar
bo'lmasa, u holda yaxlitlash yaqin juft sonigacha bajariladi, ya'ni oxirgi saqlanuvchi
ragm o'zgamasdan qoldiriladi, agar u juft bo'lsa, va u ortiriladi, agar toq bo'lsa .E3-
goidani bir soni yaxlitlashga qo'llab yaxlitlash aniqligini orttirmaymiz. Lekin ko'p sonli
yaxlilashlarda ortiqcha sonlar kami yuilan olingan sonlar kasbi uchraydi. Xatoliklarni
o'zaro yo'qolib ketishi natijaning eng katta aniqligini ta'minlaydi. 3-qoidani o'zgartirish
mumkin va yaxlitlashni yaqin toq songacha qo'llash ham mumkin. Aniqlik o'shanday
bo'laveradi.

7-masala. 00,0465 sonini uchinchi omli ragmgacha yaxlitlab 0,046 ni
yozamiz.Kuchaytirish amalga oshirmaymiz, chunki oxirgi saqlanuvchi 6 raqami juft.
0,046 soni berilgan songa 0,047 kabi yagqin. .

8-masala. 0,935 sonini ikkinchi o'nli ragamgacha yaxlitlab 0,94.n1 yozamiz.
Oxirgi saqlanuvchi 3 ragami kuchaytriladi, chunki u toq son.

9-masala.

6,527; 0,456; 2,195; 1,450; 0,950; 4,851; 0,850; 0,05 sonlarni birinchi o'nli
raqamgacha yaxlitlab:

6,5;0,5;2,2; 1,4; 1,0;4,9; 0,8; 0,0

larni olamiz

Xatoliklarni gat'iy hisobga olish va gat'iy hisobga olinmagan tagribiy hisoblashlar
farglanadi. Sodda taqribiy hisoblashlarda ko'pincha ragmlarni sanash qoidalariga
asoslangan ikkinchi usuldan foydalaniladi.Bu qoidalarda o'nli ragamlar, ishonchli, aniq
va shubhali ragamlar tushunchalari ishlatiladi. Eslatib o'tamiz o'nli ragamlar deb
sonning verguldan o'ngda turgan ragamlariga aytiladi. Masalan, 3,5 va 3,05 sonlari mos
ravishda bitta va ikkita o'nli ragamga ega. Sonning ishonchli ragamlari deb, chapdan
birinchi noldan fargli ragamdan boshlab son yozuvining oxirida yaxlitlashda tashlab
yuborilganlari o'rnida turgan noldan tashqgari barcha ragamlarga aytiladi. (bu nollar
odatda ajratib yoki Kkichik gilib yoziladi, bunday ishni qo'shilgan noto'g'ri ragamlar
bilan ham gilish mumkin).

10-masala. 3,5 sonida —ikkita ishonchli ragam, 0,0307 sonida uchta ishonchli
ragam. Mingdan birgacha yaxlitlash natijasida olingan 35000 sonida ikkita ishonchli
ragam bor.

Agar tagribiy sonning absolyut xatoligi chegarasi uning oxirgi ragami razryadi
birligini yarmiga teng bo'lsa, u holda bu sonning barcha ragamlari anig deb ataladi.
Agar bu chegara sonining oxirgi ragami razryadi birligi yarmidan katta bo'lsa, u holda
oxirgi ragam shubhali deb ataladi.

11-masala. 2,06+0,005 sonda 2, 0, 6 ragamlari aniq, 6 ragam —shubhali. Mingdan
birgach yaxlitlashda olingan 35000 sonida 3 va 5 ragamlari aniq, barcha uchta nol -
shubhali.
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Shunday usul bilan yozilgan taqribiy sonlar bilan hisoblashlar quyidagi
goidalarnga amal gilib bajariladi .

4-goida Tagribiy sonlarni qo'shish va ayirishda natijada eng kam sondagi o'nli
ragamlarga ega berilgan tagribiy sonda gancha o'nli ragam bo'lsa shuncha ragam
goldiriladi.

Misol. 127,42; 67,3; 0,12 va 3,03 tagribiy sonlarning yig'indisini toping.

127,42+ 67,3+ 0,12 +3,03= 197,85~197,9

5-goida Tagribiy sonlarni ko'paytirish va bo'lishda natijada eng kam sondagi
ishonchli ragamlarga ega berilgan taqgribiy sonda gancha ishonchli ragam bo'lsa
shuncha goldiriladi.

Misol. 3,4 va 12,32 sonlarni ko'paytiring

3,4*12,32=41,888~42

12-masala. Yonish reaktsiyasi issigligi tagriban 7,6 kJ ga,modda miqdori— 0,38
mol ga teng. Yonishning molyar issigligi nimaga teng?

Yonishning molyar issigligi 7,6 ni 0,38 ga bo'linmasiga teng.Bo'lish amali
quyidagicha bajariladi: agar sonlar butunga bo'linmasa, eng kam sondagi ishonchli
ragamlarga ega sondan ko'proq keyingi ragamgacha bo'lish amalga oshiriladi va oxirgi
ragamni yaxlitlab bo'lish tugatiladi, agar butun songa bo'linsa, ishonchli ragamdan
so'nggi ragam yaxlitlanadi.

5-qoida. Tagribiy sonlarni kvadrat va kubga ko'tarishda natijada ular asosidagi
gancha ishonchli ragam bo'lsa, shuncha goldiriladi.

Misollar. 2,3%= 5,29 =5,3; 0,8°= 0,512 =~ 0,5.

6-qoida. Oralig hisoblashlarda natijalarda oldingi goidalar tavsiya etayotgan
ragamlardan bitta ko'p ragam olish lozim va yaxlitlashni hisoblash tugagandan so'ng
amalga oshirish lozim.

7-qoida. Agar berilgan sonlarni ixtiyoriy aniglik bilan olish mumkin bo'lsa, n ta
ragamli natijani olish uchun ragamlari yugorida goidalar bo'yicha olingan natijada n +
1 ragamni beradigan sondagi ragamlarga ega taqribiy sonlarni olish lozim.

Bu goidalar ehtimolik xarakterga ega ular eng ehtimolli, vaholonki bu goidalarni
ganoatlantirmaydigan misollar mavjud. Shuning uchun ragamlarni sanash usuli bilan
hisoblash — amallar natijasini xatoligini baholashning eng qo'pol usulidir. Lekin u
sodda va qulay va texnik hisoblashlar uchun yetarli. Shuning uchun bu usul hisoblash
amaliyotida keng targalgan. Murakkab hisoblashlarda chegaralar usuli yoki chegaraviy
xatoliklar hamda logarifmik usuldan foydalaniladi.
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ANNOTATSIYA

Ushbu magolada avtomabillarga gaz quyish shaxobchalarida joylashgan
kolonkalarning shlanglarida qolgan qoldiq gazlarning havoga sarfi o ‘rganiladi.
Havoga isrof bo ‘layotgan gaz sarfini oldini olish uchun maxsus qurilma taklif gilinadi
va goldig gazlar saglanib golinadi. Magola davomida taklif gilinayotgan qurilmaning
tarkibiy gismlari va ishlash prinisplari bilan yagindan tanishtiriladi hamda tegishli
formulalar orqali gaz sarfi ko ‘rsatib beriladi.

Kalit so‘zlar: shlang, yoqilg ‘i quyish shaxobchasi, gaz sarfi, berkitgichlar, fizik-
kimyoviy yechimlar.

AHHOTAIIHA

B Oannoti cmamve paccmompen pacxoo oCmMamouHbulx 24308, OCMAOWUXCSL 8
WIAH2AX KOJIOHOK, PACNOJIONCEHHbIX HA A8mo3anpasounsix cmanyusx. Ilpeonazaemces
CHeyuanbHoe MexHON02UYecKoe YCMpOUCmeo, No3eoJsiouee Npedomspamums
HEHYICHBLI PACX00 2a3a 8 8030YX U YOepHCamb oCmamounvle 2azvl. B xooe cmamou
06y0ym noopobHO paccmompeHvl KOMNOHEHMbl U NPUHYUNBL pabombvl NPeoazaemoco
yempouicmeda, U pacxoo easa Oyoem NOKA3aH € NOMOUWbBIO COOMBEMCMEYIOUWUX
Gdopmyn.

Kntouesvie cnoea: winane, moniuo3anpasoundas 20plo8UHA, pPACXod 2asd,
npooOKuU, puzuKo-xumuyecKue pacmeopbi.
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ABSTRACT

This article examines the consumption of residual gases remaining in the hoses
of columns located at gas stations. A special technological device is proposed that
allows preventing unnecessary gas consumption into the air and retaining residual
gases. Throughout the article, you will be closely familiarized with the components and
operating principles of the proposed device, and gas consumption will be shown
through appropriate formulas.

Key words: hose, fuel filler neck, gas consumption, plugs, physical and chemical
solutions.

Bugungi kunda avtomobillar uchun yoqilg‘i sifatida gazdan foydalanish keng
targalgan. Gaz yoqilg‘isi iqtisodiy jihatdan tejamkor va ba’zi yoqilg‘ilarga nisbatan
ekologik toza hisoblanadi. Ammo gaz quyish jarayonida sarfning samaradorligi va
xavfsizligini ta’minlash, ortigcha yoqilg‘i sarfini oldini olish muhim masalalardan biri
hisoblanadi. Gaz sarfi va samaradorlik masalalari nafagat haydovchilarning igtisodiy
manfaatlariga, balki atrof-muhitni muhofaza qilishga ham ta’sir ko‘rsatadi. Ushbu
magolada biz avtomobillarga gaz quyish jarayonida sarfni kamaytirishning asosiy
usullari, ehtiyot choralarini ko‘rish va yoqilg‘i tejamkorligini ta’minlash yo‘llari
haqida so‘z yuritamiz.

Yoqilg‘i quyish shaxobchlarida avtomabillarga gaz quyishda bir gancha omillar
sababli gaz havoga sarf (isrof) bo‘ladi, ulardan asosiysi gaz shlangida kuzatiladigan
kamchiliklardir. Gaz kalonka shlangida quyidagi kamchiliklar mavjud: a) Yoriglar,
teshiklar yoki sifatsiz shlanglar orgali gaz tashgariga chiqib ketishi mumkin. Bu holat
gaz sarfini oshirib, yoqilg‘i hisobiga ziyon yetkazadi. Shlangning ichki bosimni ushlab
turolmasligi gaz oqgishini kuchaytiradi va foydalanuvchiga qo‘shimcha xarajatlar olib
keladi; b) Shlanglarda noto‘g‘ri ulanish yoki eskirish sababli bosim pasayishi mumkin.
Bu holatda kallonkadan transport vositasiga gaz yetkazib berish samarasi pasayadi va
gaz quyish jarayoni uzog davom etadi. Natijada transport vositasiga kerakli migdorda
gaz quyilishi uchun ko‘proq gaz sarflanadi; d) Shlangdagi muammolar gazning to‘g‘ri
o‘lchanmasligiga olib kelishi mumkin. Agar shlang orqali gaz oqimi barqaror bo‘lmasa
yoki qochgqinlar bo‘lsa, kallonka noto‘g‘ri sarf ko‘rsatkichlarini namoyish qilishi
mumkin. Bu holatda haqiqiy gaz sarfi ko‘rsatilmaydi, natijada ortigcha yoqilg‘i
sarflanishi ehtimoli oshadi; €) Agar shlang yetarlicha uzun bo‘lmasa, transport vositasi
kallonkaga yaqin turishga majbur bo‘ladi, bu esa ba’zi hollarda noto‘g‘ri gaz berish
holatlarini keltirib chigarishi mumkin. Shuningdek, gisqa shlanglar orgali gaz yetkazib
berish tizimi to‘liq ishlamasligi mumkin, bu esa sarfni optimallashtirishga halaqit
beradi; f) Shlanglarning eskirishi va zarar ko rishi natijasida ularni tez-tez almashtirish
kerak bo‘lishi mumkin. Bu esa gaz sarfi barqarorligini saqlash uchun qo‘shimcha
xizmat ko‘rsatish xarajatlarini oshiradi [1].
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Yuqorida keltirilgan kamchiliklarning yana biri va eng asosiysi avtomabilga gaz
quyib bo‘linganidan keyin an’anaviy shlanglarda shlang ichidagi gaz havoga qasddan
chigarib yuboriladi (1-rasm). Bu amaliyotning esa bir gancha salbiy tomonlari mavjud:

- Atmosferaga chiqarilgan gaz metan kabi issigxona gazlarini o‘z ichiga
oladi, bu esa global isish va iqlim o‘zgarishiga salbiy ta’sir ko‘rsatadi. Metan karbonat
angidriddan ko‘ra ancha kuchli issigxona gazidir, shuning uchun uning atmosferaga
chiqishi ekologik zarar yetkazadi;

- Gaz havoga chigarilganda, u atrof-mubhitni ifloslantiradi. Aynigsa, zich
aholiga ega hududlarda havodagi gaz miqdorining oshishi sog‘liq uchun xavf
tug‘diradi. Bu esa nafas olish yo‘llari kasalliklari, allergik reaksiyalar va boshqa sog‘liq
muammolarini keltirib chigarishi mumkin;

- Gaz havoga chigarilganda, u energiya sifatida yo‘qotiladi. Bu resursning
noto‘g‘ri sarflanishi bo‘lib, iqtisodiy jihatdan zarar yetkazadi. Gaz qimmatli energiya
manbai bo‘lganligi sababli, uning behuda sarflanishi gaz iste’molchilari va davlat
uchun ham iqtisodiy yo‘qotishlarni keltirib chiqaradi;

- Gaz havoga chigarilganida, uning kontsentratsiyasi muayyan darajaga
yetganda portlash yoki yong‘in xavfi paydo bo‘lishi mumkin. Bu nafagat shaxsiy
xavfsizlik, balki atrofdagilar va shoxobchaga ham xavf soladi. Aynigsa, nosoz
uskunalar va sifatsiz shlanglar orgali chiqarilgan gaz katta xavf tug‘diradi;

- Ba’zi gazlar inson salomatligi uchun to‘g‘ridan-to‘g‘ri zararli bo‘lishi
mumkin. Gaz chigarilganda, u nafas yo‘llariga kirib, bosh aylanishi, ko‘ngil aynishi,
bosh og‘rig‘i yoki hatto zaharlanishga olib kelishi mumkin [2].

Manba

1-rasm. An’anaviy kalonka shlangi

Havoga chigarib yuboriladigan gazning miqdoriga to‘xtalib o‘tadigan bo‘lsak,
avvalo shlangning ichki qismiga gancha gaz siqilishi mumkin ekanligini o‘rganishimiz
kerak, buning uchun bizga shlang xarakteristikasi kerak bo‘ladi. Odatda yoqilg‘i
quyish shaxobchalarida ishlatiladigan shlanglarning uzunligi 5 metr, diametri 1,27 sm
bo‘lib o‘rtacha hisobda 200 bar bosim bilan gaz balonlarining ichiga yo‘nalitiriladi.
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Biz birinchi navbatda yuqorida keltirilgan ma’lumotlarga asoslangan holda gaz
shlangining ichki hajmini (V) hisoblab chigishimiz kerak, buning uchun bizga quydagi
formula kerak bo‘ladi:

d 2
ver () L
bu yerda:
d = shlang diametri (metr);
L = shlang uzunligi (metr).
V=rm- (g)2 L=314- (0'0127)2 .5 =0,000633 V

Yuqorida ko‘rsatilgan natijalarni inobatga oladigan bo‘lsak, endi biz
O‘zbekiston sharoitida va yoqilg‘i quyish shaxobchalarida gancha bosim bilan gaz
haydalishini va 0,000633 hajmli tuynukka ganchagacha gaz siqgilishi mumkin
ekanligini hisoblab chigishimiz mumkin. Hisob-kitoblar davomida biz metan (CH.)
gazidan foydalanamiz. Buning uchun bizga ideal gaz qonuni kerak bo‘ladi:

PV = nRT
bu yerda:
P = bosim (Paskalda 200 bar 20000000 Pa);
V = hajm (m3);

n = mol migdori (mol);
R = gaz konstansasi (8,314 J/mol-K);

T = harorat (Kelvin).

__ PV 20000000 - 0,000633
"~ RT 8,314 - 298

bundan kelib chigadi-ki yoqilg‘i quyish shaxobchalarida joylashgan

n = 5,11 mol

kallonkalarning shlanglari har bir yoqilg‘i quyib bo‘linganidan so‘ng 5,11 mol ya’ni
0,11446 m3 gazni havoga isrof qgiladi. Bu birgina holatning o‘zi xolos, bir kunda
yoqilg‘i quyish shaxobchalari taxminan 1000 ta avtomabil gabul giladigan bo‘lsa
~114,46 m® gaz havoga isrof bo‘ladi [3].

Yugoridagi kabi isrofni oldini olishmagsadida biz yoqilg‘i quyish
shaxobchalarida foydalanilayotgan shlanglarga qo‘shimcha texnologik jihozlar
qo‘shishimiz mumkin (2-rasm).
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Kerogaz

2-rasm. Taklif gilinayotgan kalonka shlangi

bu yerda:
1- gaz jomragi (como); 2- o‘tkazuvchi shlang; 3- uzatma (tpoiinuk); 4-
tekshirish valfi (06parubIii ki1aman); 5- berkitish qurilamasi (BenTwb).

An’anaviy shlangga biz uch tomonlama uzatma (Tpoitnuk) orqali qo‘shimcha
berkitish qurilamasi (Bentunp) va tekshirish valfi (0Opatubiii kinaman) o‘rnatiladi.
Avtomabilga gaz quyib bo‘linganidan so‘ng shlang ichida qolgan 0,11446 m® gaz
havoga qo‘yib yuborilmaydi, balki o‘rnatilgan qo‘shimcha berkitish qurilmasi ochiladi
va uch tomonlama uzatma orqali gaz zaxira rezervuarlarga yig‘iladi. Shlang ichidagi
gaz bosim bilan turgani bois unga qo‘shimcha kuch kerak emas. Gaz rezervuarga
yig‘ilganidan so‘ng shlangga gaytib bosim bermasligi uchun tekshirish valfi
o‘rnatiladi, chunonchi 2-rasmdagi chizma bo‘yicha ushbu texnologiyani ko‘rib
chigadigan bo‘lsak, manbadan chiqayotgan gaz berkitish qurilamasi (Bentusin) (5.2) va
o‘tkazuvchi shlang (2) orqgali o‘tib, gaz jo‘mragiga (como) (1) yetib boradi so‘ngra
avtomabilga yoqilg‘i quyiladi. Avtomabilga yoqilg‘i quyib bo‘linganidan so‘ng
berkitish qurilmasi (Bentunn) (5.2) va gaz jo‘mragi (comio) (1) yopiladi hamda
berkitish qurilmasi (Bentuin) (5.1) ochiladi, o‘tkazuvchi shlangga (2) to‘planib bosib
ustida turgan gaz esa uzatma (Tpoinuk) (3) va berkitish qurilmasi (BenTums) (5.1)
orqali o‘tib, tekshirish valfiga (oGpatHsiii k1anan) (4) yetib boradi. Tekshirish valfidan
(oOpatnbiii kmanaH) (4) o‘tgan gaz ortga gayta olmaydi va kerogazga yig‘ilishni
boshlaydi. Ushbu texnologiya shu yo‘sinda ishlashi orqali gaz sarfi oldi olinadi va
maxsus idishlarga saglanib golinadi.

Xulosa qilib aytadigan bo‘lsak yoqilg‘i quyish shoxobchalaridagi kalonka
shlanglarida gaz isrof bo‘lishining oldini olish magsadida qo‘llanilgan yangi
texnologiya energiya tejamkorligini oshirishga va atrof-muhitga zarar yetkazishni
kamaytirishga garatilgan. Bu texnologiya orqgali gazning shlanglar orgali havoga isrof
bo‘lishini kamaytirish, resurslardan samarali foydalanish va iqtisodiy foyda olish
mumkin. Natijada, gaz yo‘qotilishi sezilarli darajada qisqarib, foydalanuvchilar uchun
ham qulaylik yaratiladi. Yangi texnologiya nafaqat yoqilg‘i sohasida innovatsion
yondashuv bo‘lib, balki ekologik bargarorlikni ta’minlashga ham katta hissa qo‘shadi.
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OCHOBHBIE TPUHIUIIBI KOPPEKTUPOBKH COCTOsHMUA ITPU
INEPBUYHOM I'HITIOTUPEO3E Y BEPEMEHHBIX

Hayunsiit pyxkoBogutens: k.M.H. 1oueHT HermatoBa I'yizona LllyxpaTroBHa
3aBemyromias kadenpoit DHAOKPUHOIOTHH,
CamapkaHICKUI TOCYy1apCTBEHHBI MEIUIMHCKHUN yHUBepcuTeT, CaMapKaH,
V36ekucran

! Pycramosa Majuka
2Xocunosa Hunygap
Knunnueckne opIMHATOPHI MO CIENUATBHOCTH DHIOKpUHONIOTHS, CaMapKaHICKU
rOCyJ1apCTBEHHBIN MEIUIIMHCKNN YHUBEpCUTET, CamapKaH[,
V306ekuctan

Annomauyusn. B cmamve paccmampuaromest OCHO8Hble ACHEeKmbl OUACHOCMUKU
U JedeHuss NepeuvyHo20 SUNOmupeo3a y OepeMeHHbIX MHCEeHWUH, C AKYEeHMOM Ha
npoobemy KoMneHcayuu 20pMoHaIbHo20 oucoananca. Tloouepkusaemcs 6axicHocmo
CB0EBPEMEHHO20  BbIAGNCHUS  3A00/€8AHUsL, MAK KAK 2cUNOMupeo3  Modicem
CYUeCBEHHO NOBIUSAMb HA 300po6be mamepu u pazeumue niooa. Qocyicoaomcs
OCHOBHblE MemoObl NPeodoNeHUsT KOMNEHCAYUU COCMOSHUS, GKIIOUASL KOPPEKMHOe
HazHaueHue 003bl MUPEOUOHLIX 20PMOHO8, MOHUMOPUHE YPOBHS MUPEOMPONHO2O
ecopmona (TTI) u ceob600n020 mupoxcuna (T4) 6 kposu, a maxaice HeoOXOOUMOCb
UHOUBUOYATLHO20 NO0X00a K Kadxcoou nayuenmke. Ocoboe GHUMAHUE YOeNsiemcsl
0COOEHHOCMAM 20PMOHAILHOU Mepanuu 8 nepuod bepemeHHOCmu U NOCMpoo08OM
soccmanosieHuu. B cmamve npusoosamces pekomeHoayuu no ONMuUMU3ayUU 1eyeHusl,
HANpasieHHo20 HA MUHUMU3AYUIO PUCKO8 OJisi Mamepu U pedeHKd, a makxdice Ha
npeoomepaujeHuue B03MONCHBIX OCIONCHEHUN 8 NO30HUe CPOKU OepeMeHHOCMmIL.
Tunoghynxyus wyumosuoHou cekpeyuu y HeeHuur Ha npeocpasuoapHom nepuooe U 60
8pemsi MeHCmpyayuu npeocmasisiem coOolt CYWeCcmeeHHbll mpasmamusm O
CMAHOBNIEHUSL BPONCOEHHO20 2UNOMUPeo3d y OOJIbHLIX, UMO MOdcem npusedem K
GpamanvubiM 8UOOUBMEHEHUSM 8 Hep8HOoU cucmeme. Hecmomps na HenpemeHnHblil
NPUEMUUK AHMUOUOMUKO8 KAIUs U00U0a, y OepeMeHHbIX JHCeHWUH YACmOo Caeoum
2eCMAYUOHHDBIIL 2UNOMUPEO3, HMO NPOCUM NPEOHA3HAYEHUS Ne8OMUPOKCUHA OJis
Koppexyuu memabdoauyeckoeo Gona. MHocue dHceHuUHbl MO2Ym MYYUmMbsCs Om
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NU300UYECKOU UNOPYHKYUU NOONCETYOOUHOU dicene3bl ewé 00 MeHCmpyayul,
CNPOBOYUPOBAHHOL  paA3IUYHLIMU — acnekmamu.  Ilpu  OuaenocmuposanHom
eunomupeose HeodX00uUMa mMemadoIudyecKas Koppekmuposka, enpoiem paciemuast
003UpOBKA NeBOMUPOKCUHA, OCHOBAHHASL HA OuoMacce myno8uUWa KiIUeHmKU, He
gce20a 0Ka3vbIBAEMC OOCMAMOYHOU Ol CBePULEHUs O00J20CPOUHBIX NOHAMUL
mupeomponnozco copmona (TTI). Kpome moeo, papmayesmuueckue acnekmol maxice
ucparom 3HAYUMYlo (QYHKYuio: npenapamvl J1eGOMUPOKCUHA HAMPUS MOV
PAa3HUmMbcs no buoodocmynHocmu. Bnympenuue acnekmol, maxue Kak memnepamypa u
memnepamypa, a makadce cocmag HanoIHumenell y pasiudHblX UMHOPMEPOB, MOXNCEMm
CyWecmeeHHo 8030elcmeosams HaA cmabuibHocmy awmubuomuxos. Ilomomy
Hepe2YNApHbIL MOHUMOPUHE NOOCUCIEMbl WUMOBUOHOU CeKpeyuu u JUYHOCHHBLU
MemoO K Je4eHUro SGNI0MC KPUMUYECKU 3HAYUMBIMU OJsL  0OCTYIHCUBAHUS
CaMOUy8CmMaUsl KaKk Mamepu, KaxK u peOeHKa.

Knioueevle cnoea: nepsuunviil cunomupeos, OepeMeHHOCmb, KOMHEHCAyus,
MUpeouoHvle 20PMOHbL, MUPEOMPONHBILL 2OPMOH, N€BOMUPOKCUH, OUACHOCMUKA
eunomupeosa, JjedeHue UnoOmupeo3d, MOHUMOPUHE 20PMOHO8, MPUMECTPbl
bepemeHHOCU, pUCKU Ol NA00d, 2OPMOHANLHASL mMepanus, 300povbe Mamepu,
OCNI0JICHEeHUsT bepeMenHOCmU, YHOOKPUHHbIE 3A00/Ie6aHUSA, 2UNOMUPeo3 U pa3sumue
na00a, UHOUBUOYATUIUPOBAHHOE TleYeHUe.

BBenenmne. IlepBuuHbliii THIIOTHPEO3 — 3TO 3a00JIE€BaHKE, XapaKTePU3YIOIIEECs
CHIKEHHEM (DYHKIIMH IIUTOBUIHOM KeJe3bl, YTO MPUBOJIUT K JeDUITUTY TUPEOUTHBIX
TOPMOHOB B OpraHu3Me. ITO COCTOSHUE MMEET BAXKHBIE KIIMHUYECKUE TOCIIEICTBYUS,
O0COOEHHO B TMEpPHOJ OEpeMEHHOCTH, KOorjga HopMalibHas (PYHKIUS LIUTOBUAHOU
JKEJIe3bl WIPACT KPUTHUYECKYIO POJIb B MNOAJAECPKAHUM TOMEOCTa3a MaTepu U
MpaBUJILHOM pPa3BUTUM TUIOZA. Y OEpPEeMEHHBIX JKEHIIUH THUIOTHPEO3 MOXKET
OCTaBaThCSl CKPBITHIM HM3-3a TOTO, YTO MHOTHE CHMITOMBI 3a00JIEBAHUS CXOXH C
OOBIYHBIMU TIPU3HAKAMU OEPEMEHHOCTH, TAKUMH KaK YCTallOCTh, N3MEHEHHE MAacCChl
Tena, AENpeccus: Wiu ciabocTh. DTO JeIaeT AMArHOCTUKY MEPBUYHOTO TUIIOTHUPEO3a
CIIO’)KHOM, a CBOEBPEMEHHOE M aJeKBaTHOE JICUCHHUE — HEOOXOJUMBIM IS
MPEIOTBPAIIEHUS] PA3BUTHUSL CEPHE3HBIX OCIOXKHEHUH. OQHON M3 OCHOBHBIX 33/1a4 B
JICYEHUU TIEPBUYHOTO THUIOTHUpPEO3a Yy OEPEMEHHBIX SBISIETCA TMPEOJI0JICHUE
KOMITeHcaru 3a0osieBaHusi. KoMIieHcaTopHble MEXaHM3Mbl OpraHU3Ma, TaKUe Kak
MOBbIIIEHWE YypOBHSI TUpeoTponHoro ropmona (TTI) m HoOpManuzamus Apyrux
mapamMeTpoB, MOTYT CKpbIBaTh HWCTUHHYIO KapTHHY OOJI€3HM U 3aTPYIHSATH
JTUATHOCTUKY. JTO COCTOSHUE TpeOyeT BHUMATEIHHOTO MOHUTOPHHTA M TOYHOM
KOPPEKTUPOBKHU J103bI TUPEOUTHBIX TOPMOHOB. BaKHO OTMETHUTH, YTO HOPMaTU3AIUs
YPOBHS TUPEOUTHBIX TOPMOHOB Y KEHIIUH B MEpUO]] OEPEMEHHOCTH UMEET KITFOYEBOE
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3HAYCHUE I 00CCTICUCHHSI 3JI0POBOTO MPOTEKAHUS OCPEMEHHOCTH U MUHUMHU3AINH
PUCKOB Ui IUIO/AA, TAKUX KaK 3aJepKKa POCTa, MPEKIECBPEMEHHBIE POJbI, U JaxKe
YMCTBEHHAsI OTCTaiocTh. Oco00e BHUMaHWE B IAaHHOW CTaThe YNEISETCS HE TOJBKO
TEOPETUYECKUM acCIleKTaM JUArHOCTUKU U TEPANUU THIIOTUPEO3a, HO U IPAKTUYECKUM
pPEKOMEHJAMsIM TI0 TPEOJI0JICHUIO KOMIIeHcaluu 3aboseBanus. PaccmaTrpuBarorcs
COBPEMEHHBIE MOAXO0bI K MOA00PY 03bI IEBOTUPOKCHUHA, MOHUTOPUHTY YpoBHsL TTT
1 cBoOOIHOTO TUpOKCcHHA (T4) B KpoBH, a TakKe 0OCOOCHHOCTHU JICUCHHS B PA3TMUHbIX
TpuMecTpax OepeMeHHOCTH. BakHO, 4TO JieueHHWE MOKHO OBITh aganTHPOBAHO C
y4eToM (U3HOJOTUYECKUX H3MEHEHUMN, MPOUCXOAIINX B OPraHU3ME >KCHIIUHBI Ha
KOKIOM JTare OEpEeMEHHOCTH, IOCKOJIbKY OJTH HW3MEHEHHS MOTYT BIHUATH Ha
MOTPeOHOCTh B TUPEOUJIHBIX TOpMOHax. Kpome Toro, B cTtaThe OYIyT pacCMOTPEHBI
BO3MOYKHBIE PUCKH, CBSI3aHHBIE C HEJOOIEHKON TUIIOTUPE03a Y OEpEeMEHHBIX KEHIIMH
U BO3MOXHBIE TMOCIEICTBUS, TAaKWE KaK pa3BUTUE NPEIKIAMIICUU, AaHEMUH,
OCJIO)KHEHHUH CO CTOPOHBI CEPACUHO-COCYUCTON CUCTEMBI U Jienipeccuu. PazpaboTka
3(PEeKTUBHON CTpaTeruu JICUCHUST U MOHUTOPHUHIA IMO3BOJMUT MPEIOTBPATUTH ITU
PHUCKU U YIYUIIUTh UCXO0Jl OEPEMEHHOCTH KakK JIJIsl MaTepH, TakK U JJIsl peoeHka. Takum
o0pa3oMm, IENbl0 JAHHOW CTaTbU SIBISETCS MPEICTABICHUE KIIIOYEBBIX AacCIEKTOB
MPEOI0JICHUS] KOMIICHCAIIUU TIPU NIEPBUYHOM THUIIOTUPEO3€ Y OEPEMEHHBIX JKECHIIMH,
pa3paboTka peKOMEHJAIMi MO YJIY4YIlIEHUIO JUATHOCTUKA M Tepaluu, a TaKkKe
MOAYEPKUBAHNE BAXKHOCTU WHAMBUIYAIU3UPOBAHHOTO MOAXO0AA B JICUEHUU C LEIbIO
JTOCTUKEHUS HAWITYUYIIUX KIMHAYECKUX PE3yJIbTaTOB.

HEJIb. Ouennth 3aBUcUMOCTh cHUkeHus ypoBHs TTI oT cnocoba mpuema
DyTHpOKCa B MOIMYJIALNUN OEpEMEHHBIX JKEHIIUH.

MATEPHAJIBI 1 METO/BI. CratucTuyeckuii aHaiu3 U NPOCIEKTUBHOE
uccaenoBanue npopogminch ¢ 10.06.2024 o 30.10.2024 rr. Ha 6a3ze CaMapKaHICKOTO
roCyJapCTBEHHOTO  MEIMLMHCKOTO  YHUBEPCUTETA,  3-TOPOJCKOM  POJIOME
r.Camapkanz. B xoroptHoe HaOmoAaeHne ObuUI OTOOpaHbl OEPEMEHHBIE KEHILUHBI C
JAMarHOCTUPOBAHHBIM MEPBUYHBIM MAaHU(PECTHBIM U CYOKIMHUYECKUM THIOTHPEO30M
B | TpumecTtpe OepemennocT (n=26). Bcem GepemeHHBIM ObUT HazHAYEH DYTUPOKC
«AcinoPharmy. Jlpyrue mpemnapaTbl JIEBOTUPOKCHHA HE HUCIOJB30BAIUCH C IIEIBIO
VCKIIFOUECHHSI HCKAXKEHUS PE3YJIbTATOB UCCIIEA0BaHMS.

PE3YJIBTATDI. bepemeHHble C TUINOTUPEO30M OBUIM pa3feiieHbl Ha JBE
TPYNIBl MO0 CHOCcO0y mpueMa OJyTHPOKca: C TepopaibHbiM mpuemoM (n=14) wu
cyonmuurBanbHbIM (n=12). Uepes 1 mec Hopmanu3zanus ypoBas TTI mabmronmanace y
11 6epemenHoit B rpymie npuema nepopanbHo (80%) u 'y 12 GepemMeHHBIX B TpyIIIie ¢
cyonmuurBanbHbIM TipueMoM (100%). JKenmmuaam, y KOTOpBIX HE ObLIa TOCTUTHYTA
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KOMIIEHCAIIUsI TUIOTHPEOo3a, ObUT PEKOMEHIIOBAaH CyOJMHTBAJIBHBIN mpuem 0e3
MOBBILICHUS 1036l DYTUPOKCA TMpH ycioBuH, yTo ypoBeHb TTI Obin1 He Bbime 3,6
MKME/mn. Uccnenoanme TTT gepes 1 mec mokasaino, 4To Bce OepeMeHHbIE KOTOPhIC
NOoJTy4aau DYTUPOKC JOCTUTIIA KOMIIEHCAIUH.

3AKJVIFOYEHME. Ha ocHOBaHMH IIPOBEIEHHOI'O MCCIIEI0OBAHUS MTOKA3aHO, YTO
0oJjiee palMoHAIbHO Ha3HAUYE€HHUE DYTHPOKCA CYOIMHTBAIBHO, MOCKOJIBKY B MOJIOCTH
pTa cialoIlIeouHasl peakius, KOoTopas He oO0JagaeT TaKuM pa3pyLIUTEIbHBIM
JNEUCTBUEM, KAK JKEIIYJOUHBIN COK.
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Annotation. Riedel's thyroiditis (fibroinvasive thyroiditis) is a rare form of
chronic inflammatory disease of the thyroid gland, characterized by progressive
replacement of glandular tissue with fibrous tissue with spread into the capsule and
surrounding tissues. The disease can lead to compression symptoms, such as difficulty
breathing, pain when swallowing and compression of blood vessels and trachea.
Diagnosis is based on clinical data and the results of instrumental studies, such as
ultrasound (hypoechoic areas), scintigraphy, CT and MRI, as well as elastography,
showing tissue rigidity. Riedel's thyroiditis is often associated with fibrosis of other
organs (orbits, mediastinum, retroperitoneal space) and can be associated with 1gG4-
mediated inflammation, but an increase in IgG4 levels in the blood is not always
observed. Despite the rarity of the disease, it represents a significant diagnostic and
therapeutic problem, especially in the case of complications associated with
compression of vital structures. The article discusses the clinical features, diagnostic
methods and modern approaches to the treatment of Riedel's thyroiditis, as well as
possible associations with other fibrosing diseases.

Keywords: Riedel's thyroiditis, fibro-invasive thyroiditis, thyroid gland, fibrosis,
compression syndrome, hypothyroidism, ultrasound, scintigraphy, CT, MRI,
elastography, 1gG4, inflammation, diagnostics, fibrosis, neck organs, multifocal
fibrosclerosis.

INTRODUCTION. Riedel's thyroiditis is a rare disease in which inflammation
of the thyroid gland leads to the replacement of normal tissue of the gland with fibrous
tissue. This process can spread to the capsule of the gland and neighboring organs,
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creating risks of compression of blood vessels, trachea and other structures of the neck.
This, in turn, can cause symptoms such as difficulty breathing, pain when swallowing
and a feeling of pressure in the neck. The disease develops slowly, and in the early
stages, symptoms may be barely noticeable. If only one lobe of the thyroid gland is
affected, hormonal levels may remain normal, but if fibrosis affects the entire gland,
hypothyroidism occurs. Palpation is used to diagnose the disease (the thyroid gland
becomes dense and slightly mobile), ultrasound (where areas with low echogenicity
and poor blood supply are visible), as well as scintigraphy, CT or MRI, which can show
the spread of fibrosis to other tissues and organs. PET scanning may be useful in
identifying areas of fibrosis and in monitoring disease dynamics after treatment. In
some cases, a decrease in fluorine-18-fluorodeoxyglucose uptake is associated with
improvement in symptoms, but this is not always the case. Fine-needle biopsy (FNB)
of the thyroid gland in Riedel's thyroiditis is often non-diagnostic, but in some cases,
fibrous tissue fragments and signs of inflammation may be found. The diagnosis is
usually made after thyroid surgery, when symptoms of compression occur.
Histological examination shows dense hyalinized tissue with sparse colloid and a
characteristic eosinophilic infiltrate. Morphological and immunohistochemical studies
are necessary to confirm the diagnosis. It is important to exclude malignancies, giant
cells, lymphoid follicles, oncocytes, and granulomas. The use of blood 1gG4 levels and
immunohistochemistry for diagnosis remains an open question, since elevated 1gG4 is
not always present. It is important to differentiate autoimmune thyroiditis (eg,
Hashimoto's thyroiditis) and malignancies. Complications of Riedel's thyroiditis may
include extension of fibrosis to adjacent organs, tracheal stenosis, occlusion of neck
vessels, and involvement of the sympathetic nerve trunk. This may lead to dyspnea,
venous thrombosis, and Horner's syndrome. In 14% of cases, the parathyroid glands
are involved, causing hypoparathyroidism. Treatment of Riedel's thyroiditis usually
includes glucocorticosteroids to reduce inflammation. If these are ineffective,
tamoxifen may be prescribed, which helps modulate the inflammatory process. In cases
of treatment refractoryness, rituximab or a combination of prednisolone and
mycophenolate mofetil may be used. If the symptoms of compression do not go away
after drug therapy, surgical intervention is indicated.However, surgery can be difficult
due to dense tissue infiltration, and in such cases limited surgeries such as isthmic
dissection or hemithyroidectomy are often performed to relieve the symptoms of
compression.

CLINICAL CASE. Patient A., 42 years old, was admitted to the Surgery
Department of the Sverdlovsk Federal Scientific and Pedagogical Center of
Epidemiology and Epidemiology in July 2024 with complaints of a feeling of persistent
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suffocation and discomfort in the neck. Upon admission to the department, the patient's
condition was satisfactory, blood pressure 120/90 mm Hg, heart rate 80 beats/min,
temperature 36.6 °C. Upon examination, the isthmus and left lobe of the thyroid gland
are enlarged, dense, painless on palpation. Hereditary history: no thyroid diseases in
relatives. Bad habits: smoking - 1 pack of cigarettes per day. It is known from the
anamnesis that in September 2023 (at the age of 44), the patient noted an increase in
the size of the neck, an increase in body temperature to 38 °C after an infection. She
was diagnosed with ARVI, and received symptomatic treatment. During examination
at the place of residence (end of September 2023), an ultrasound scan of the thyroid
gland revealed a 5 cm nodular formation, the total volume of the thyroid gland was not
described. Fine-needle aspiration biopsy was performed, a cytological conclusion was
obtained: the preparation is abundantly cellular, fibrin threads, lymphocytes, colloid,
groups of thyroid epithelial cells with proliferation, TIRADS 11 are present. The TSH
level at the time of application was 2.3 mIU / I, AT-TPO increased to 528 IU / ml.
Then, in December 2023, due to an increase in the feeling of suffocation, hoarseness,
and increased discomfort in the neck, a decision was made at the place of residence to
perform a subtotal resection of the thyroid gland on the left. According to histology: a
morphological picture corresponding to Riedel's fibrous thyroiditis. After the surgery,
the patient's condition temporarily improved: the feeling of suffocation and hoarseness
decreased. However, due to the progression of the disease (enlargement of the thyroid
gland, increasing discomfort, the feeling of suffocation, hoarseness) and the
histological examination of TR, prednisolone was prescribed at a dose of 80 mg / day
since February 2024. Against the background of the therapy, positive dynamics were
noted with a decrease in the feeling of suffocation and discomfort. In April 2024, due
to the development of clinical signs of exogenous hypercorticism (manifested by
matronism, weight gain, uneven distribution of subcutaneous fat), the dose of
prednisolone was reduced to 65 mg / day. In dynamics (end of April 2024) according
to ultrasound data: the total volume of the thyroid gland was 50 ml, in the right lobe
there was a formation in a calcified capsule measuring 0.7 x 0.6 x 0.7 cm, an isoechoic
formation of mixed structure measuring 1.1 x 1.1 x 0.9 cm. In blood tests from April
2024: TSH 1.3 mIU / |, C-reactive protein 0.28 mg / I, ESR 8 mm / h. In all finished
preparations, a histological picture corresponding to Riedel's fibrous thyroiditis was
found. At the time of admission, she was taking prednisolone 10 mg / day, pantoprazole
80 mg / day, calcium carbonate 1000 mg / day. Results of physical, laboratory and
instrumental studies. The following results were obtained during this hospitalization:
TSH 0.929 mIU/L, calcitonin less than 1.00 pg/ml (0—4.8),parathyroid hormone 50.6
pg/ml (15-65 pg/ml), total calcium 2.47 mmol/l (2.15-2.55 mmol/l), phosphorus 1.25
mmol/l (0.74-1.52 mmol/l), C-reactive protein 5.8 mg/l. Thyroid ultrasound was
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performed: the contours of the gland are smooth, unclear, the gland is low-lying, it
embraces the trachea without narrowing it, it deforms the contours of the esophagus,
the pretracheal muscles on the left and in the isthmus area are edematous, the border
between them and the capsule of the gland is blurred. Vascularization during color
Doppler imaging is unchanged. Echogenicity is moderately reduced on the left and in
the isthmus area with a transition to the right lobe. Also in the right lobe there were
nodular formations: 0.9 cm with calcifications in the capsule, 0.6-0.7 cm of average
echogenicity (TIRADS 2). In the left lobe near the isthmus there is a hypoechoic zone
of 0.5 cm with small calcifications (TIRADS 4a). The total volume of the thyroid gland
Is 48.9 cm3. According to CT of the neck it was revealed that the altered left lobe is
adjacent to the internal jugular vein without narrowing of its lumen, adjacent to the
common carotid artery (fatty tissue between them is preserved). Anteriorly, the gland
Is adjacent to the sternohyoid/sternothyroid muscles. The muscles are poorly
differentiated (their involvement cannot be excluded). Compression syndrome was not
revealed. During CT of the neck, attention was drawn to the detection of a partially
floating thrombus in the right internal jugular vein, thromboembolism of the left
pulmonary artery and its branches. However, given the stable condition, the absence of
respiratory failure, and the absence of changes in the lung tissue during chest CT, acute
massive PE was excluded. Given the CT picture of the floating thrombus, as well as
CT signs of thromboembolism of the left pulmonary artery, the patient was prescribed
oral anticoagulant therapy. The presence of a partially floating thrombus in the right
internal jugular vein is most likely associated with damage to the intima of the vessel
during thyroid surgery in December 2023. An examination was performed for the
presence of systemic fibrosing disease. CT of the chest and mediastinal organs did not
reveal focal or infiltrative changes. Examination of the abdominal organs did not reveal
data for sclerosing cholangitis. Based on the results of the ophthalmologist
consultation, no data were received for orbital fibrosis, the diagnosis was: OU - Mild
myopia, retinal angiopathy. To exclude IgG4-associated disease, 1gG and 1gG4 were
determined, the results revealed normal levels of these parameters (IgG 6.5 g/l (7.0—
16.0), 19G4 0.057 g/l (less than 2.01)), which excluded IgG4-associated disease. Based
on laboratory and instrumental research methods, the effectiveness of the
glucocorticosteroid therapy was confirmed: a decrease in the goiter size and the
absence of compression symptoms were noted. Thus, it was recommended to take
prednisolone at a maintenance dose of 10 mg under the control of the patient's well-
being, thyroid ultrasound. Outcome and results of follow-up. According to dynamic
control data: for another 6 months.The patient continued taking glucocorticosteroids
with subsequent gradual withdrawal of the drug. No compression symptoms were
noted against the background of withdrawal.
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CONCLUSION. There are currently no standard protocols for the treatment of
such patients, and in some cases, TR can progress rapidly. However, when conducting
Imaging studies, it is important to consider the characteristics of fibrotic thyroid disease
in TR. One of the key diagnostic steps is to determine the levels of 1gG and 1gG4 to
exclude 1gG4-associated disease. Treatment of TR should be individualized and
require the participation of several specialists. In this case, the diagnosis was
established based on the results of histological examination after surgery. However,
after surgery, the patient's condition worsened, and prednisolone was prescribed, which
gave a positive effect. At the same time, with this dose of prednisolone, signs of
hypercorticism were noted, which required a reduction in the dose of the drug.
Subsequently, against the background of long-term use of 10 mg of prednisolone, the
condition stabilized.
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KJIMHUYECKUN COYYAN U KPATKOE OITUCAHUE TUPEOUIUTA
PUJIEJIS

Hayunbii pyxkoBoautens: k.M.H. 1oueHT Hermarosa I'yisona LllyxparoBHa
3aBemyromias kadenpoit DHAOKPUHOIOTHH,
CamapkaHICKUI TOCYy1apCTBEHHBI MEIUIMHCKHUN yHUBepcuTeT, CaMapKaH,
V36ekucran

! Xakumosa I'yaupano
2Tommmona I'yacan
Knunnueckne opIMHATOPHI MO CIENUATBHOCTH DHIOKpUHONIOTHS, CaMapKaHICKU
rOCyJ1apCTBEHHBIN MEIUIIMHCKNN YHUBEpCUTET, CamapKaH[,
V306ekuctan

Annomayun. Tupeououm Puoens (Qubposno-uneazusHviti mupeououm) —
peoxas hopma XpoHU4eCcKo20 80CNAIUMENbHO20 3A001e8AHUS WUMOBUOHOU Jicene3bl,
Xapaxkmepusyrowasics npocpeccupyiouum 3aMeujeHuemM dHcele3ucmol mKaHu Ha
@ubposuylo ¢ pacnpocmpanenuem 8 Kancyiy u okpyjcaroujue mkaHu. 3adonesanue
ModHcem NpU8OOUMsb K KOMNPECCUOHHBIM CUMNMOMAM, MAKUM KAK 3ampyOHeHue
OviXauusi, OOMU NpuU 2I0MAHUU U COABlleHUe cocyo0o8 u mpaxeu. [{uaznocmuxa
OCHOBLIBAECMCS HA KIUHUYECKUX OAHHLIX U Pe3yibmamax UHCMPYMEeHMATbHbIX
uccne0o8anuil, maKkux KaxK yismpaseyKko8oe UCCied08anue (2UnodXo2eHHvle y4acmku),
cyunmuepacghus, KT u MPT, a maxoice snacmoepaghus, noxkaszvieanowas pucuoHoCms
mxanu. Tupeououm Pudens uwacmo accoyuupyemcs ¢ uopozom Opyeux opeamos
(opboum, cpedocmenuss, 3a0PIOUUHHO20 NPOCMPAHCEA) U MOdcem OblMb CE53aH C
10G4-onocpedosannvim ocnanenuem, 00OHAKO He 6ce20d HAOAOOAEMCsl NOBbLULCHUE
yposus IgG4 6 kposu. Hecmomps na peoxocmuv 3ab0neeanus, OHO NpeoCmasisem
c0001l 3HAUUMENbHYI0 OUACHOCMUYECKYIO U Mepanesmuyeckyto npobiemy, 0CoOeHHO 8
cayyae OCN0HCHEHUl, CBA3AHHbIX ¢ KOMNPeccuel HCUSHEHHO BANCHbIX cmpykmyp. B
cmamve  paccmMompenvl KIUHUYecKue 0CcoOeHHOCmU, Memoobl OUACHOCTMUKU U
coepemennblie No0Xo0bl K JleyeHuro mupeououma Pudens, a maxoice 803MOdCHbIe
accoyuayuu ¢ opyaumu Guopoupyrowumu 3a00.1e8aHUAMU.

Knwueswvie cnosa: mupeououm Pudens, ¢ubposno-uneasueHwlii mupeououm,

wumosuoHas  dcenesda, @OuUOPoO3, KOMHPECCUOHHLIL  CUHOPOM, 2UNOMUPEOD3,
yavmpaszeykosoe uccieoosanue, cyuumuepagusa, KT, MPT, snacmoepagus, 1gG4,
gocnanenue, OUACHOCMUKA, @QuOpo3uUposanue, op2aHvl weu, MYTbmu@oKaIbHbL
Gubpockepos.
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BBEJAEHMUE. Tupeounut Punens — 3710 penkoe 3aboJieBaHUE, MPU KOTOPOM
BOCIMAJICHUE IUTOBUAHOM Ke€Je3bl MPUBOIUT K 3aMENICHUI0O HOPMAJIbHOW TKaHU
’Kele3bl Ha GUOPO3HYI0. ITOT MPOIECC MOXKET PACIIPOCTPAHATHCS HA KATICYITY KEJIe3bl
Y COCEJIHUE OpTaHbl, CO3/1aBasi PUCKH CIIABJICHUS COCYJIOB, TPAXEU U APYTUX CTPYKTYP
meu. JTOo, B CBOIO OYEpE/b, MOKET BBI3bIBATH TAKHE CHUMIITOMBI, KaK TPYIHOCTH C
JbIXaHUEM, OOJIb MPU TJIOTAHUU U OUIYIIEHUE AaBJICHUS B 001acTH 1ieu. 3a00JieBaHKe
pa3BUBaeTCs MEJIGHHO, M HA PaHHUX CTAUAX CHMIOTOMBI MOTYT OBITh
Majo3aMeTHbIMU. Eciii mnopaxeHa TOJbKO OJHA JOJS IIUTOBHIHOM KEJe3bl,
rOPMOHAJIbHBIE YPOBHU MOTYT OCTaBaThCSl HOPMAIbHBIMU, HO €Cii (UOpPO3 3aTPOHYII
BCIO JK€JIe3y, BO3HUKAET TMNOTHPE03. i1 TUarHOCTUKHU 3a00J€BaHUS HCIIOIb3YIOT
najgpnanuio (MUTOBUIHAS >KeNie3a CTAaHOBUTCS IUIOTHOW U MAaJIOTOJBUXKHOMN),
yIBTPa3ByKOBOE UcClieA0BaHME (/1€ BUIHBI yUaCTKH ¢ HU3KOM 9XOT€HHOCTBIO U CJ1a00
KpoBocHabOxaromuecs), a takke cuuHturpaduro, KT win MPT, xoTopsie moryt
MoKa3aTh pacnpocTpaneHue Gpuodposa Ha apyrue TkaHu u opraubl. [19T-ckanupoBanue
MOXET OBbITh MOJIE3HBIM JJIsl BBISIBJICHUS YYaCTKOB, MOPAKEHHBIX (PUOPO30M, a TaKKE
JUISL KOHTPOJISL JUHAMHMKM 3a00J€BaHUsl MOCiE JiedeHUs. B HEKOTOpbIX ciydasx
CHWKEHHUE ToTJomeHus ¢GTop-18-hTopmae30KCUrIoKo3bl CBSI3aHO C YIydIIeHHEM
CUMIITOMOB, OJIHAKO TaKHE€ PE3yJbTaThl HAOMIOAAIOTCA HE BcCeraa. TOHKOMTOJIbHAs
ouornicus (TAB) muToBuaHON >Kene3bl mpu Tupeouaute Punenss yacto ObiBaer
HeMH()OPMATUBHON, HO B HEKOTOPBIX CIIy4asX MOTYT OBITh HaWjeHbI (hparMeHTHI
(¢bubpo3HON TKaHW W TpU3HAKK BocmajaeHUs. OOBIYHO JMArHO3 CTaBUTCS TIOCIIC
OMEpPaTUBHOIO BMEIIATENbCTBA HA IIIUTOBUIHOM %Keje3e, KOrJa BOSHUKAIOT CUMITTOMBI
KOMITPECCHUU. ['ucronornueckoe UCCJIeIOBaHUE MOKa3bIBAET IJIOTHYIO
THAJTMHU3UPOBAHHYIO TKaHb C PEIKUM KOJUIOMJOM U XapaKTePHBIM MH(PUIBTpATOM
703MHOQUIIBHBIX  KJIETOK. e  TOATBEpXKAEHUS  IuMarHo3a  HEOOXOAUMBI
MOP(OJIOTUYECKOE U UMMYHOTUCTOXUMHUYECKOE HccieaoBaHue. BaXHO HCKIIOUUTH
3JI0KaYeCTBEHHbIE 3a00JI€BaHUs, TUTAHTCKUE KIETKU, JTUMQOuIHbIe (HOUIUKYIIBI,
OHKOIIUTHl M TpaHyjembl. Bompoc o0 wucnonb3oBanuu ypoBHs [gG4 B kpoBU u
MMMYHOTUCTOXUMUU JIJI TUATHOCTUKU OCTAETCSI OTKPBITHIM, TTOCKOJILKY MOBBIIICHHUE
IgGG4 BcTpeuaercs He Beeraa. BaxkHo npoBoauTh qudpepeHnnanbHyo AUMarHoCTUKY C
ayTOUMMYHHBIM  TUPEOUJIUTOM  (Hampumep, THUPEOUTUTOM  XallMMOTO) U
3JI0KaYE€CTBEHHbIMU 00pa3oBaHusiMU. OcJoXXHEHUs TUpeouauTa Pupens woryt
BKJIIOYATh pacmpocTpaHeHue @uoOpo3a Ha COCEIHHE OpraHbl, CY)XCHHE Tpaxew,
OKKJIFO3UI0 COCYJIOB LIEWM M BOBJIEYEHHE CHUMIIATHYECKOIO HEPBHOIO CTBOJA. JTO
MOET MPUBECTH K OJIBIIIKE, BEHO3HBIM TpoMOo3aM u cunjpomy ['oprepa. B 14%
CIy4yaeB MPOUCXOAUT BOBJICUECHUE OKOJOIIUTOBUIHBIX 3JKEJE€3, YTO BBI3BIBAECT
TUIIOTIapaTUPEO3. Jleuenue TUPEOUUTA Punens 0OBIYHO BKJIFOYAET
TJTFOKOKOPTUKOCTEPOUIBI JIJII YMEHBIIIEHUs BocnajgeHus. Eciu onn HeaPeKTUBHBI,

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 205



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

MOXXET OBbITh Ha3HAYeH TaMOKCU(EH, KOTOPbIH TIOMOTaeT MOJyJIMPOBAThH
BOCHAJIMTENBbHBINA Tporecc. B ciywasx pedpakTepHOCTH K JIEUEHHUIO BO3MOXKHO
NpUMEHEHHE PHUTYKCHMMaba WIM KOMOWHAIIMM TMPEJHU30JI0HA C MHKO(EHOIATOM
Moderuna. Ecnu cuMnToMbl KOMIIPECCMM HE TPOXOJAT IMOCIEe MEIUKaMEHTO3HOU
Tepanuu, MoKa3aHo XUpypruueckoe BMemaTeabcTBo. OMHAKO onepaius MOKET ObITh
CJIOKHOM M3-3a TUIOTHOW MH(UIBTPALIMK TKAHEH, U B TAKUX CIIy4asX 4acToO MPOBOJST
OrpaHUYCHHbIC  OMepaluHd, TaKhue KaK  pacceueHWe  IMepelieika  win
TEMUTUPEOUIKTOMHUSI, YTOOBI OOJIETYUTH CUMIITOMBI CAABIICHUS.
KIMHAYECKHUM CJYYAM. IManmmentka A. 42 neT TOCTYIMIA B HIONC
2024 r. B otnen xupyprun COPCHIILD c jxanobamMu Ha 4yBCTBO COXPaHSAIOIIETOCS
yAyIIbs, TUCKOM@OPT B obnactu 1mien. [Ipu mocTyrjieHuu B OTNIEJICHUE COCTOSIHUE
nanyMeHTku ynosierBopurensHoe, AJl 120/90 mm pr. ct., UCC 80 ya/mun,
temneparypa 36,6 °C. Ilpu ocmotpe mnepemieek u jeas nois LK yBenudensi,
IJIOTHBIE, 0€300JIe3HEHHBIE TTPH Najbnanuu. HacneacTBeHHbIi aHaMHe3: 3a001eBaHUs
IIMTOBUJIHOM KeJEe3bl Yy POJACTBEHHUKOB OTCYTCTBYIOT. BpeaHble MNPUBBIUKU:
KypeHue — 1 mayka curaper B JeHb. V3 aHaMHE3a U3BECTHO, YTO B CEHTAOpE
2023 r. (B BO3pacTe 44 7eT) manuMeHTKa OTMETHIA YBEJIWYCHHE pPa3MEpOB IIIEH,
NoBBIIIIEHHE Temneparypbl Tena a0 38 °C mocie mepeHeceHHOW HH(EKIuu. boit
BbIcTaBiieH JauarHo3 OPBU, nomywanma cuMmnromatudeckoe Jiedenue. Ilpum
o0cneJ0BaHUM 10 MECTY KHUTeNbCcTBa (KoHeI ceHTA0ps 2023 1.) Ha Y3U muToBuIHOM
’KeJIe3bl BBISIBIIEHO y3710BOo€ oOpazoBanue 5 cM, oommii oobem 2K ommcan e ObLI.
BrlnonHeHa TOHKOMTOJIbHAs acIUpallMOHHAsT OMOICHS, MOJYYEHO LUTOJIOTHYECKOEe
3aKII0YEHHUE: TMpenapar OOWJIbHO KJIETOYHBIM, NPHUCYTCTBYIOT HHUTH (UOpHHA,
TUM(OUUTHI, KOJUIOU, TPYNIbl KJIETOK TUPEOUTHOTO SMUTENUs C Mpoudepanue,
TIRADS Il . Yposens TTI" Ha MomenT obpamenus cocrasun 2,3 MME/a, AT-TIIO
noBeImeHsbl 10 528 ME/mi. [lanee, B nekadpe 2023 1., B CBSI3U C YCHIIEHUEM YyBCTBa
yAyLIbsl, OCUIUIOCTbIO T0JIOCA, YCHJIEHHEM AMCKOM@OpTa B 00JIaCTH IIEU IO MECTY
KUTEIHCTBA OBUIO TPHUHATO PEIICHHE O TMPOBEJICHUU CYOTOTANIBHOU PE3EKINU
IIMTOBUAHOM kene3bl cieBa. [1o naHHbIM THCTONOTMU: MOpdosoruueckas KapTHHa,
COOTBETCTBYIOMIAS (UOpo3HOMY TUpeounuty Punens. [locne onepatuBHOro neyeHus
y HalMEHTKU OTMEYAJIOCh BPEMEHHOE YJIyUIlIEHUE COCTOSIHUSA: YMEHBITHUINCH YyBCTBO
VAYLbsA, OCUIJIOCTh Tojoca. OpHako B  CBA3M €  [POTrPECCUPOBAHUEM
3a0osieBaHus (YBEMUCHUE IIUTOBHUJIHOM JKeJe3bl, HapacTaHue JUcKoMdopTa,
MOSIBJICHUE YYBCTBA YAYIIbsl, OCUILUIOCTh I'0JIOCA) U MOJATBEPKICHHBIM IO JaHHBIM
rucTojornyeckoro uccienoBanus TP ¢ despans 2024 r. ObLT HA3HAYEH MPETHUZ0JI0H
B o3¢ 80 mr/cyr. Ha ¢one mpoBommMoi Tepamnuyd OTMeEUYaaach MOJOKUTEIbHAS
JMHAMHKA C YMEHBIIEHHEM 4YyBCTBa YAyIIbs U auckoMpopra. B ampene 2024 r.
B CBSI3U C Pa3BUTHEM KIMHUYECKUX NPU3HAKOB HK30M€HHOTO THIEPKOPTUIIM3MA
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(IpOSIBASBIIMICS MATPOHU3MOM, YBEJIMUYEHUEM MACChl Tela, HEPABHOMEPHBIM
pacmpesieieHueM TOAKOKHO-)KMPOBOM  KIJIETYATKH) J03a NPETHU30JI0HA Oblia
cHWKeHa 110 65 mr/cyt. B nunamumke (komern ampens 2024 1.) mo naHHbIM Y3U:
obmmit  o6vem LK cocraBun 50 mn, BmpaBod  goiie  oOpa3oBaHHE
B KaJbLIMHUPOBaHHOM Karicysie pasmepamu 0,7 x 0,6 x 0,7 cM, H303XOr€HHOE
oOpa3oBaHHE CMEIIAHHOW CTPYKTypbl pazmepamu 1,1 x 1,1 x 0,9 cm. B ananmzax
kpoBu oT ampens 2024 r.: TTI 1,3 MME/n, C-peaktuBnsiii 6enok 0,28 mr/n, CO3
8 MM/u. Bo Bcex TOTOBBIX Mpemnaparax oOOHapyXeHa THCTOJOrMYecKas KapTHHA,
cooTBeTCTBYIOMIas (GudbpozHomy Ttupeouauty Pumens. Ha MomeHT mnocTymuieHus
npuHuMana npeaHu3onon 10 mr/cyt, manTompazon 80 Mr/cyT, Kajblus KapOoHAT
1000 mr/cyt. Pesynbrarhl (QU3MKaIBHOTO, JIAOOPATOPHOTO M HWHCTPYMEHTAJIHLHOTO
uccienoBannil. B pamkax aHHOW TroCOUTANM3AaLMKM  IOJYYEHBI  CIEAYIOIINE
pesynbratel: TTI 0,929 MME/n, kanpuuronwa wmenee 1,00 mr/mm  (0-4,8),
napatropmMon 50,6 nr/ma (15-65 nr/mu), kaneuui oomuit 2,47 Mmons/a (2,15—
2,55 mmonw/n), pocdop 1,25 mmonw/n (0,74— 1,52 mmonb/it), C-peakTHBHBIN OCITOK
5,8 mr/m. [Iposeneno Y3U IXK: koHTYpHI k€36l POBHBIC, HEUETKHE, JKelle3a HU3KO
pacrnoJiokeHa, OOXBaThIBAET Tpaxew, HE CykaerT ee, AeOpMHUpPYET KOHTYpbI
MUIIEBO/A, MpeTpaxealbHble MBIIIIBI ClieBa U B O0JacTH Iepenieiika OTEYHBI,
rpaHMIla MEXAY HUMHU MU KarcyJodW >Kele3bl pa3mbiTa. Backymnspuzanus mpu
K ©He wu3MeHeHa. DXOreHHOCTh YMEPEHHO IMOHWXEHA CJeBa U B 00JacTH
MepelIeiiKa ¢ MepexoI0M Ha MPaByo AOJIK0. Takke B MPABOM J10JI€ BBISBJIIEHBI Y3JIOBBIE
obopazoBanmsi:  0,9cm ¢ kanmpimHatamu B Kamcyne, 0,6-0,7cm  cpennei
sxorenHoctu (TIRADS 2). B neBoit none y nepeiieiika rumnosxorennas 3o1a 0,5 cm
¢ menkumu  KanpiuHatamu (TIRADS 4a). OOmmii 00beM IIUTOBHIHOM KEJIE3bI
coctaBisieT 48,9 cm3. [1o KT mieun BbISBIEHO, UTO U3MEHEHHA JIEBask AOJISA IPUIIEHKUT
K BHYTpEHHEH SIpeMHOMN BeHE 0€3 CY>KEHHUs €€ POCBETa, MPUIICKHUT K OOIIEH COHHOM
aptepun (KMpOBas KJeT4yaTka MeXIy HUMHU coxpaHeHa). Knepeau xene3a mpuiaexut
K  TPYAUHO-TIOABS3BIYHON/TPYAUHO-IMUTOBUAHON  MBIIIIAM. MBIIIIEI  TJI0XO
muddepeHunpyroTcs (Henb3s HMCKIIOYUTh HMX  BoBieueHue). KommpeccnoHHBIM
cuHgpoMm He BbisBieH. [Ipu mpoeaenun KT miem oOpaTuino Ha ceOsi BHUMaHHUE
BBISIBJICHUE YaCTUYHO (QJIOTHPYIOIIETO TpoMOa B IIpaBOi BHYTPEHHEN SIPEMHON BEHE,
TpoMOOAMOONUSL JIEBOM JIETOYHOM apTepur U ee BeTBed. (OJHAKO, YYHUTHIBAs
CTaOUJIbHOE COCTOSIHME, OTCYTCTBHUE JbIXaTEIbHOM HEJOCTaTOUYHOCTH, a TaKXkKe
OTCYTCTBME U3MEHEHUHN B JIETOYHOM TKaHUW npH BbinoiaHeHnu KT rpynHoi mosmocty,
octpas MmaccuBHasi TOJIA Obina uckmoueHa. YuurtbiBas KT-kaptuny ¢rotupytromiero
Tpomba, a Takke KT-mpusHaku TpoMOOIMOOIMKM JIEBOW JIETOYHOW apTepuw,
MalreHTKke Obljla Ha3HayeHa Teparusl OpajibHBIMM aHTUKoaryjstHTaMu. Hanuuwue
YacTUYHO (pyioTUpyrollero TpomOa B MpaBOl BHYTPEHHEW SPEeMHOW BEHE, CKOpee
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BCEro, AacCOLUMHUPOBAHO C MOBPEXKIACHUEM HWHTHUMBI COCyAa BO BPEMs ONEpaluu
Ha IUTOBUIHON Jkemne3e B aekadpe 2023 r. IIpoBemeHo obOciiemoBaHue Ha MPEAMET
HaIM4us cucteMHoro ¢pubposupyromero 3adoneBanus. [Ipu nposenenuu KT rpyaHoii
MOJIOCTH U OPraHOB CPEIOCTEHHUsI OYaroBbIX W MH(PUIBTPATUBHBIX HU3MEHEHUM
He BbIsiBJIeHO. [Ipum  oOcienoBaHuM  OpraHoB  OpIOIIHOM — TMOJIOCTM  JIAaHHBIX
3a CKJIEPO3UPYIOIIMN XOJAHTUT HE TMOodydeHo. llo pesyibraram KOHCyJIbTalUU
odTanbMoJiora JaHHBIX 32 (UOPO3 OpOUT HE MOIY4YEHO, BhICTaBjeH nuarHo3: OU —
Muonust cnmaboii cremeHW, aHrwomatus cetdarku. Jlms wuckmrouenus IgG4-
aCCOIIMMPOBAHHOTO  3a0oyieBaHuWsl  mpoBeAecHo  ompenenenue IgG  u 1gG4,
IO pe3yJIbTaTaM BBISBICHBI HOPMaJibHBIC YPOBHM JaHHBIX Tokasarene (1gG
6,5 r/n (7,0-16,0), 19G4 0,057 r/n (menee 2,01)), wuro wuckmoumwio IgG4-
acconmrpoBaHHoe 3aboneBanue. Ha ocHOBaHMM J1a00paTOPHO-UHCTPYMEHTAIBHBIX
METO/IOB HCCIICJIOBaHUSI TMOATBEPKJAeHA 3(P(HEKTUBHOCTh MPOBOJUMON Teparuu
TIIFOKOKOPTUKOCTEPOUIaMHU: OTMEYAIOCh YMEHBIIEHUE pa3Mepa 300a U OTCYTCTBHE
CUMIITOMOB KOMITpeccuu. TakuM 00pa3om, ObLIT pEKOMEH]I0BAaH MPUEM MPEIHU30JI0HA
B nojiepkuBaromie n1o3e 10 Mr moj KOHTpPOJIEM CaMOYYBCTBUS ManueHTku, Y 3U
K. Hexom wum  pesyabTarhl mnociedyrouiero HaomwogeHus. Ilo  gaHHBIM
JTAHAMWYECKOTO KOHTPOJS: B TEUYEHHE €lle 6 MecC. MAIMEHTKa MpOoJoJhKana IpueM
TIIFOKOKOPTUKOCTEPUIOB C JTalIbHENIIEH OCTENIeHHOM OTMeHOH npenapara. Ha dhone
OTMEHBI CUMIITOMOB KOMIIPECCUU HE OTMEYAET.

SAKJIFOYEHHUE. Ha cerognsiiHuid J€Hb HE CYUIECTBYET CTaHIapTHBIX
MPOTOKOJIOB ISl JICUEHUS TAaKWX MAlUEHTOB, U B HEKOTOPBIX ciyyasx TP moxer
pa3BuBaThcsi ObicTpo. Tem He MeHee, MpPU MPOBEICHUHM BU3YATU3UPYIOIINX
HCCIICIOBAHUM  Ba)XXHO  YYUTBIBATb OCOOCHHOCTH  (PUOPO3HOTrO  MOpa)KeHUs
IUATOBUAHOM kene3bl npu TP. OgHMM M3 KIFOYEBBIX JUATHOCTUYECKUX IIAaroB
apisercsi  onpenenenne ypoBHed IgG u  1gG4, urobsl wuckmounth 1gG4-
accoruupoBaHHoe 3aOoisieBanue. Jleuenne TP momkHO OBITH MHAWBHIyaIbHBIM M
TpebOBaTh Y4YacTUsI HECKOJBKHX CIECIMAIMCTOB. B 1aHHOM ciyuyae auarfos ObuT
YCTAaHOBJIEH TIO PE3YyJIbTATaM THMCTOJOTMYECKOTO MCCIIECIOBAHUS TIOCIE ONEPallUH.
Opnako mocie onepalud COCTOSIHUME MAallMeHTKH YXYJIUIWIOCh, U ObLI Ha3HAuYeH
MPEHU30JI0H, YTO JaJ0 MOJOXKUTEIbHBIN 23 dekT. B To ke BpeMs, npu Takoil a03e
MPEHU30JI0HA ObUTM 3aMe4YeHbl TPU3HAKU TUIEPKOPTUIIM3MA, YTO MOTPeOOBasIo
YMEHBIIIEHUS 103kl Tipenaparta. B nanpHelinieMm, Ha GoHe qiuTensHoro npuema 10 mr
MPETHU30JIOHA, COCTOSTHUAE CTAOMIIM3UPOBATIOCH.
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ZAMONAVIY KOLORIMETRIYA VA UNING MOHIYATINING TAHLILI

Karimova Farog‘at Abdusattorovna
Abu Ali Ibn Sino nomidagi “Jamoat
salomatligini saqlash” texnikumi o‘qituvchisi.
djizakfarogat@gmail.com

ANNOTATSIYA

Fotometriyada bir necha turdagi analitik usullar mavjud bo ‘lib, ularda
kolorimetriya yutilish fotometriyasi ostida bo ‘ladi. Kolorimetriya rangni migdoriy
baholashda keng qo llaniladigan analitik texnikaga asoslangan, ya'ni namuna
eritmasidagi rangli moddaning kontsentratsiyasini aniglash uchun ishlatiladi.
Masalan suv biologik namunalarda yorug ‘likning ko ‘rinadigan spektrida 380-780 nm
ni qgayd etadi. Kolorimetr bugungi kunda ko ‘plab kimyoviy analizlarda
fovdalaniladigan asbobdir. Kolorimetrda tekshiriladigan modda rangli bo ‘lishi kerak
yoki o ‘Ichanadigan rang intensivligigca qarab yorug likni yutadigan reagentlar
qo ‘shilishi orqali xromogenlarni hosil qilish xususiyatiga ega bo ‘lishi kerak. Rangning
intensivligi rangli birikma kontsentratsiyasiga mutanosibdir.

Kalit so‘zlar: kolorametr, nur, spektr, UF, 1Q.

ANALYSIS OF MODERN COLORIMETRY AND ITS ESSENCE

Karimova Farogat Abdusattorovna
Teacher at the Abu Ali 1bn Sino
Technical School of Public Health.

ANNOTATION

There are several types of analytical methods in photometry, in which
colorimetry falls under absorption photometry. Colorimetry is based on an analytical
technique widely used in the quantitative assessment of color, that is, it is used to
determine the concentration of a colored substance in a sample solution. For example,
water records 380-780 nm in the visible spectrum of light in biological samples. A
colorimeter is an instrument used in many chemical analyzes today. In a colorimeter,
the substance to be examined must be colored or must have the property of forming
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chromogens by the addition of light-absorbing reagents, depending on the measured
color intensity. The intensity of the color is proportional to the concentration of the
colored compound.

Key words: colorimeter, light, spectrum, UV, IR.

AHHOTALIUA

B ¢pomomempuu cywecmgyem neckonbko munog aHaIUmMu4ecKux Memooos, 8
KOMOpPbIX — KOIOpUMEmpUsi ~ OMHOCUMCS K AOCOpOYUOHHOU  homomempuu.
Konopumempus ocnosana na ananumuueckom memooe, WUpOKO UCNONIbIYEMOM NPU
KOIUYEeCMBEHHOU OYeHKe yeema, mo eCmb UCNONb3Yemcs Oasid Onpeoeienusl
KOHYeHmpayuu OKpauleHHo20 eeujecmea 6 pacmeope npobwvl. Hanpumep, 6ooa
pecucmpupyem 380-780 um 6 suoumom cnexkmpe céema 8 OUONO2UUECKUX 00paA3YaXx.
Konopumemp — smo npubop, ucnonvzyemviti ce200Hs 680 MHO2UX XUMUYECKUX
ananuzax. B xonopumempe ucciredyemoe geuyecmeo OOIHCHO OblmMb OKPAULEHO UNU
obnadams  CBOUCMBOM  00pPA308bIBAMb  XPOMO2EHbl 3d  cuem  000a61eHUs.
CBEMONO2NOUWAIOUUX DEea2eHmo8 8 3a8UCUMOCTU OM USMEPAeMOU UHMEHCUBHOCU
oxkpacku. Mnmencusnocmov yeema nNponopyuoHaiIbHa KOHYEHMPpAyuu OKpAuleHHO20
COCOUHEHUS.

Knrwoueswie cnosa: konopumemp, céem, cnekmp, Y@, UK.

Kirish

Hozirgi vaqtda klinik laboratoriyalarda qo‘llaniladigan analitik usullarning
aksariyati so‘rilgan, uzatilgan yoki chiqarilgan yorug‘lik o‘lchanadigan ushbu
fotometrik printsiplarga asoslanadi. Elektromagnit spektrning butun diapazonida turli
to‘lqin uzunliklarida intensivlik o‘Ichanganda, u spektrofotometriya deb ataladi.

Kolorimetriya - bu fotometriyaning bir turi bo‘lib, u asosan yorug‘likni
aniqlaydigan va uning intensivligidagi o‘zgarishlarni aniglaydigan usullar sifatida
garaladi. Fotometr - elektromagnit to‘lqinning energiyasini infraqizil nurlanishdan
ultrabinafsha nurlanish oralig‘ida, shu jumladan elektromagnit spektrning ko‘rinadigan
qismini o‘lchaydigan mashinadir. Fotoelement yordamida yorug‘likni elektr tokiga
aylantiradi. Agar o‘lchangan yorug‘lik elektromagnit nurlanishning ko‘rinadigan
diapazonida bo‘lsa, u kolorimetriya usullari yordamida tekshiriladi. Ushbu usulda
yorug‘lik manbasidan yorug‘lik nuri eritmada tahlil qiluvchi moddani o°z ichiga olgan
namuna ushlagich orqali o‘tadi. O‘tadigan yorug‘lik intensivligi kyuvetada namunadan
o‘tadigan yorug‘likdan kamroq bo‘ladi. Yutilgan yorug‘lik tahlil qiluvchi moddaning
konsentratsiyasiga mutanosibdir. Namuna rangi eritmaning o‘ziga X0S xususiyatidir,
agar eritma rangsiz bo‘lsa uni mos reagentlar qo‘shilishi bilan ishlab chiqish mumkin.
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Namuna yutilishi sinov namunasining kontsentratsiyasini hisoblash mumkin bo‘lgan
standartlar bilan taggoslanadi.

Terminologiyalar: Nur - bu elektromagnit nurlanish. Nurlar Uf nurlari, rentgen
nurlari, ultrabinafsha nurlar, ko‘rinadigan nurlar, infraqizil nurlar, radio to‘lginlar va
mikroto‘lginlardan iborat. Komponentlardan fagat ko‘zga ko‘rinadiganlar oq yorug‘lik
deb nomlanadi. Fotonlar: Yorug‘lik - bu to‘plamlar yoki fotonlar deb ataladigan diskret
kvant paketlari shaklida mavjud bo‘lgan energiya. Elektromagnitnurlanishning
energiyasi (E) uning chastotasi (u) va tezligi (c) ga to‘g‘ridan-to‘g‘ri proportsional,
lekin to‘lqin uzunligiga (1) teskari proportsionaldir.

EauBut,u=c/ASo,Eac/LAE=hu=hc/A
Bu yerda, h = Plank doimiysi, ¢ - vakuumdagi yorug‘lik tezligi, 3 x 108 m / sek.

Elektromagnit nurlanish molekulyar, atom yoki yadro darajasidagi hodisalar
natijasida hosil bo‘ladi. Elektromagnit nurlanishni keltirib chigaradigan hodisalardan
ba'zilari elektr yoki magnit maydonlarda yadro va elektronlarning tebranishlari,
molekulyar egilish va tebranishlar, orbital elektronlarning qo‘zg‘alishi, ichki orbital
elektronning chigarilishi va boshga elektronlarning gayta joylashishi, yadro
parchalanishi va boshqalar. Ular chiqaradigan nurlanish turli to‘lqin uzunliklariga ega
bo‘ladi, chunki bu hodisalarning har biri jalb gilingan energiya jihatidan farq qiladi (1-

jadval).

Obyekt Rentgen Ultrabinafsha | Ko‘rinadigan | Infraqizil Mikroto‘lqinli
nurlari nurlari nurlar nurlar nurlar

To‘lqin 0,1-100 nm 100-380 nm 380-750 nm 750 nm dan | 100 pum  dan

uzunligi 100 pm 30 cm gacha

gacha

Malekulalarga | Subvalent Valentlik Valentlik Molekulyar | Molekulyar

ta’siri elektronlarning | elektronlarning | elektronlarning | tebranishlar | aylanishlar
qo‘zg‘alishi qo‘zg‘alishi qo‘zg‘alishi

Shunday qilib, Elektromagnit nurlanishning to‘liq spektri ishlab chiqariladi.

Ularning elektr vektori va magnit vektorining kattaligi mos ravishda E va H belgilari
bilan belgilanadi. Yorug‘lik manbasidan yorug‘lik nuri bir xil yo‘nalishda tarqaladigan
ko‘plab tasodifiy yo‘naltirilgan tekis polarizatsiyalangan komponentlardan iborat (1-
rasm).
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i To'lqin vzunligi

Elektr maydon

1-rasm. XYZ o‘qida nurlarning joylashuvi.

Mintaqa rentgen nurlari ultrabinafsha ko‘rinadigan infraqizil mikroto‘lqinli
nurlar. To‘lgin uzunligi 0,1-100 nm 100-380 nm 380-750 nm 750 nm dan 100 mkm
100 mkm dan 30 sm gacha, molekulalarga ta'siri subvalent elektronlarning
qo‘zg‘alishi, valentlik elektronlarning qo‘zg‘alishi, valent elektronlarning qo‘zg‘alishi
molekulyar tebranishlar molekulyar aylanishlar.

Foydalanilgan adabiyotlar.

1. Fundamentals of Colorimetry, Yagya Kumari Shrestha and Shree Krishna
Shrestha, Published: 20 October 2023, DOI: 10.5772/intechopen.112344.

2. Guide to colorimeter. Available from: https://www.sherwood.scientific.com

3. 2.0uta N, Robertson AR. Colorimetry: Fundamentals & Applications. 2nd ed.
Great Britain: IS & T; 2005, Chapter 1, Light, Vision, & Photometry; 1-36. 2

4. Analitik kimyo, O.Fayzullayev, N.Turobov, E.Ro‘ziyev, A.Quvatov,
N.Muhammadiyev, amaliy-labaratoriya mashg‘ulotlari, Toshkent 2006.

5. OmpeneneHun MOHOB Keye3a B CTOUHBIX Bojax, ManycmanoBa H.K., Kanonos
PM., Acpopoa 3.X., SxmmeBa 3.3., DakynbTeT XHUMUU U XUMHUYECKOU
TexHojornun Ka3zaxckoro HaIMOHAIBHOTO YHHBEpcHTeTa UM. alib-Dapabu
MpUIIAIaeT MPUHATh YY4acTHE B MEXKIYHAPOIHOU KOH(EPEHIMU CTYJIEHTOB U
MOJIOABIX yueHbIX «Papadbu Onemi — 2024y, nocesmenHon 90-neturo KazHY
nMeHH anb-Dapadu. J[oki1aabl yUaCTHUKOB MO HAMPABICHUIO « XUMUSD» OyIyT.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025

217



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

TABLE OF CONTENTS

Sr. No. Paper/ Author

1
Jo'rayev, F. I. (2025). TURLI SHAKL VA HAJMGA EGA JISMLARNING
GRAVITATSION MAYDON POTENSIALI VA KUCHLANGANLIGIGA
DOIR MASALALAR YECHISH METODIKASI. Educational research in
universal sciences (ERUS), 4(3),4-9. https://doi.org/10.5281/zenod0.14871522

2
Kholmatov, B. O. (2025). TEACHING TECHNIQUES OF BADMINTON TO
YOUNG LEARNERS: A COMPREHENSIVE GUIDE. Educational Research
in Universal Sciences (ERUS), 4(3), 10-13.
https://doi.org/10.5281/zen0d0.14871533

3
Matyakubov, D. D. (2025). SUN'lY INTELLEKTNING
TELEKOMMUNIKATSIYA TARMOQLARIDAGI AHAMIYATI.
Educational research in universal sciences (ERUS), 4(3), 14-19.
https://doi.org/10.5281/zen0do.14871549

4
Hermartosa, I'. I11., OpTukos, III., Adxycajgomos, I11., Xacanos, A., &
A6ayxaé6opos, V. (2025). TJIOKOKOPTUKOWIbI U TUABET.
Educational research in universal sciences (ERUS), 4 (3), 20-35.
https://doi.org/10.5281/zen0d0.14871570

5
Xalbaeva, Z. A., Tosharova, M. A. kizi ., Maxmudova, I. A. kizi ., &
G'ulomova, F. S. kizi . (2025). EMPTY SYNDROME SELLA TURCICA.
Educational Research in Universal Sciences (ERUS), 4 (3), 36-53.
https://doi.org/10.5281/zen0d0.14871598

6
Tangriberganova, D. B. (2025). RAQAMLI VALYUTALARNING
MOLIYAVIY INKLYUZIVLIKNI YARATISH VA IQTISODIY O'SISHNI
RAG'BATLANTIRISH SALOHIYATI. Educational research in universal
sciences (ERUS), 4 (3), 54-56. https://doi.org/10.5281/zenodo.14874894

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 218



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14871522
https://doi.org/10.5281/zenodo.14871533
https://doi.org/10.5281/zenodo.14871549
https://doi.org/10.5281/zenodo.14871570
https://doi.org/10.5281/zenodo.14871598
https://doi.org/10.5281/zenodo.14874894

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

7
Karimov, S. X. 0'g'li ., Alimuxamedov, S. P., Bekmurzayev, N. X., &
Sattarkulov, L. A. 0'g'li . (2025). REDUKTORLAR SILINDRIK TISHLI
G'ILDIRAGINING YEYILISH HAJMINING OMILLARINI MATEMATIK
MODELLASHTIRISH. Educational research in universal sciences (ERUS), 4
(3), 57-78. https://doi.org/10.5281/zen0do.14871617

8
Usarov, S. A. (2025). YUZA VA XAJMNI XISOBLASH UCHUN
UNIVERSAL SIMPSON FORMULASINING. Educational research in
universal sciences (ERUS), 4 (3), 79-83.
https://doi.org/10.5281/zen0do.14871634

9
Azimova, M. K. (2025). GIGIENA FANINI O'QITISHNING USLUBIY
ASOSLARI. Educational research in universal sciences (ERUS), 4 (3), 84-87.
https://doi.org/10.5281/zen0d0.14871646

10
Xalilov, J., & Anarbayeva, G. (2025). QO‘YLARNI BANITIROVKA
QILISH: MAHSULDORLIKNI OSHIRISH VA SOG‘LOM PODALARNI
SAQLASHNING MUQOBIL USULI. Educational research in universal
sciences (ERUS), 4 (3), 88—90. https://doi.org/10.5281/zen0do.14871656

11
Olimova, D. S., Yaqubova, Z. O., & Xasanov, I. O. (2025). YOSHLAR
ORASIDA YURAK-QON TOMIR KASALLIKLARINING
PROFILAKTIKASI. Educational research in universal sciences (ERUS), 4(3),
91-93. https://doi.org/10.5281/zen0do.14871669

12
Fozilov, M. M., Mansurov, M. M., & Yusupova, B. Y. qizi . (2025). TISHLAR
REPLANTATSIYASI: ZAMONAVIY YONDASHUVLAR VA KLINIK
TAJRIBALAR. Educational research in universal sciences (ERUS), 4(3), 94—
99. https://doi.org/10.5281/zen0d0.14871689

13
Tonauodoena, H. X. ku3m ., & IOaaamesa, 3. 3. (2025). BJAINSAHUE
3ATPSIBHEHUS BO3J1YXA HA 3/IOPOBBE UEJIOBEKA. Educational
research in universal sciences (ERUS), 4(3), 100-105.
https://doi.org/10.5281/zen0d0.14871702

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14871617
https://doi.org/10.5281/zenodo.14871634
https://doi.org/10.5281/zenodo.14871646
https://doi.org/10.5281/zenodo.14871656
https://doi.org/10.5281/zenodo.14871669
https://doi.org/10.5281/zenodo.14871689
https://doi.org/10.5281/zenodo.14871702

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

14
Daminov, A. T., Qo'chgorova, M., Axadov, A., Ismoilova, S., &
Tursunboyeva, L. (2025). GLUCOCORTICOIDS AND DIABETES.
Educational Research in Universal Sciences (ERUS), 4(3), 106-1109.
https://doi.org/10.5281/zen0do.14871716

15

Daminov, A. T., Qo'chgorova, M., Axadov, A., Ismoilova, S., & Tursunboyeva,
L. (2025). KEY ASPECTS FOR SUCCESSFUL CORRECTION OF
PRIMARY HYPOTHYROIDISM IN PREGNANT WOMEN IN THE
SAMARKAND REGION. Educational Research in Universal Sciences
(ERUS), 4(3), 120-124. https://doi.org/10.5281/zenod0.14871729

16

Kurbanov, X., & Uralov, O. (2025). ELEKTROMAGNIT INDUKSIYA VA
UNING TAJRIBAVIY ASOSLARI. Educational research in universal
sciences (ERUS), 4(3), 125-130. https://doi.org/10.5281/zen0do.14871743

17

Amatjanov, R. A., Alimuxammedov, S. P., Bekmurzayev, N. X., &
Sattarkulov, L. A. 0'g'li . (2025). MARKAZDAN QOCHMA NASOS
PARRAKLARINING ABRAZIV YEYILISHINI MATEMATIK
MODELLASHTIRISH. Educational research in universal sciences (ERUS),
4(3), 131-147. https://doi.org/10.5281/zenodo.14871747

18

Karimov, S. A. 0'g'li . (2025). PSIXOSOMATIK KASALLIKLAR BILAN
OG'RIGAN BEMORLARNING PSIXOLOGIK XUSUSIYATLARI.
Educational research in universal sciences (ERUS), 4(3), 148-152.
https://doi.org/10.5281/zen0d0.14875868

19
Sattorova, D. G., & Esonov, A. A. 0'g'li . (2025). TIBBIYOTDA
INSONPARVARLIK. Educational research in universal sciences, 4(3), 153—
155. https://doi.org/10.5281/zen0d0.14878503

20
Kurbanov, M., Xolmatova, O. R. gizi ., & Xusanova, K. B. gizi . (2025).
STUDY OF QUALITY ASSURANCE (QA). Educational Research in
Universal Sciences, 4(3), 156-168. https://doi.org/10.5281/zenodo0.14885569

21

Qurbanbayeva, S. X. gizi ., Yarmanov, S. X., & Saminova, P. M. gizi . (2025).
SHOLI QOBIG'I ASOSIDA OLINGAN IONITGA Cr3+ SORBSIYASI.
Educational research in universal sciences, 4(3), 169-174.
https://doi.org/10.5281/zenodo.14888904

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 220



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14871716
https://doi.org/10.5281/zenodo.14871729
https://doi.org/10.5281/zenodo.14871743
https://doi.org/10.5281/zenodo.14871747
https://doi.org/10.5281/zenodo.14875868
https://doi.org/10.5281/zenodo.14878503
https://doi.org/10.5281/zenodo.14885569
https://doi.org/10.5281/zenodo.14888904

Educational Research in Universal Sciences VOLUME 4, ISSUE 3

ISSN: 2181-3515

22
Yunusova, G. A. gizi . (2025). TAQRIBIY HISOBLASHLARNING
HISOBLASH MADANIYATINI SHAKLLANTIRISHDAGI AHAMIYATI.
Educational research in universal sciences, 4(3), 175-182.
https://doi.org/10.5281/zen0do.14888914

23
Sattarkulov, L. A. 0'g'li ., Egamberdiyev, E. A., & Muradov, B. H. (2025).
AVTOMOBILLARGA YOQILG'I QUYISH SHAXOBCHALARIDA GAZ
SARFINI OLDINI OLISH TEXNOLOGIYASI. Educational research in
universal sciences, 4(3), 183-188. https://doi.org/10.5281/zenodo.14888921

24
Hermarosa, I'. I11., Pycramosa, M., & Xocusosa, H. (2025). OCHOBHBbIE
MNMPUHIOUITIBI KOPPEKTHUPOBKHU COCTOAHUSA ITPU IIEPBUYHOM
I'MIIOTHUPEO3E Y BEPEMEHHBIX. Educational research in universal
sciences, 4(3), 189-194. https://doi.org/10.5281/zenodo.14888930

25
Negmatova, G. S., Abdiyev, L., & Ibragimov, K. (2025). A CASE STUDY
AND A CONCISE ACCOUNT OF RIEDEL'S THYROIDITIS. Educational
Research in Universal Sciences, 4(3), 195-203.
https://doi.org/10.5281/zen0do.14888940

26
HermaroBa, I'. I11., Xakumona, I'., & TomumoBa, I'. (2025).
KJIUHUYECKWUN CJIYYAHN U KPATKOE OITMUCAHUE TUPEOUIUTA
PUJIEJISL. Educational research in universal sciences, 4(3), 204-213.
https://doi.org/10.5281/zen0do.14888969

27
Karimova, F. A. (2025). ZAMONAVIY KOLORIMETRIYA VA UNING
MOHIYATINING TAHLILI. Educational research in universal sciences, 4(3),
214-217. https://doi.org/10.5281/zen0do.14899920

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 221



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14888914
https://doi.org/10.5281/zenodo.14888921
https://doi.org/10.5281/zenodo.14888930
https://doi.org/10.5281/zenodo.14888940
https://doi.org/10.5281/zenodo.14888969
https://doi.org/10.5281/zenodo.14899920

