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O‘TKIR RESPIRATOR INFEKSIYALARDA ANTIBIOTIKLARDAN

FOYDALANISH: TALABALAR VA YOSHLAR ORASIDAGI XULQ-ATVOR
EPIDEMIOLOGIYASI

Xoligberdiyeva Zebo Rasuljon gizi
Toshkent Davlat Tibbiyot Universiteti talabasi
E-mail: zeboxoligberdiyeva@icloud.com,

+998936044779

Annotatsiya: Ushbu tezis o‘tkir respirator infeksiyalatda (ORL)antibiotiklardan
foydalanishning talabalar va yoshlar orasidagi g-atvor «epidemiologiyasini
O‘rganishga bag‘ishlangan. O‘tkir respirator infe Ko‘p hollarda virusli

xavfini yetarli darajada anglamaydi. Tibbiyot yo nahshldagl talabal“ar nigbatan
bilimga ega bo‘lsa-da, amaliyotda xatoliklarga yo‘l ‘go‘yishadi. Tezisda ush
muammoning sabablari, ogibatlari va yechimlari tahlil'gilinadi:,

Kalit so‘zlar: o‘tkir respirator infeksiyalar, antibiotiklar, talabalar, 'yoshlar,
xulg-atvor epidemiologiyasi, 0‘z-o°zini davolash, antibiotiklargachidamlilik.

Kirish

O‘tkir respirator infeksiyalar (ORI) butun dunyoda eng keng tarqalgan
kasalliklar guruhiga kiradi. Ushbu infeksiyalarning aksariyati viruslar tomonidan
qo‘zg‘atiladi va antibiotiklar bilan davolashni talab gilmaydi . Birog, amaliyot shuni
ko‘rsatadiki, ORI bilan kasallangan bemorlarning ko‘pchiligiga antibiotiklar asossiz
ravishda buyuriladi yoki ular 0‘z-o0‘zidan qo‘llaydi. Bu holat antibiotiklarga chidamli
bakteriyalar (AMR — Antimicrobial Resistance) paydo bo‘lishining asosiy omillaridan
biri hisoblanadi. Jahon sog‘ligni saqlash tashkiloti (JSST) ma'lumotlariga ko‘ra, 2050-

yilga borib antibiotiklarga chidamli infeksiyalar tufayli yiliga 10 million odam vafot
etishi mumkin.
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Yoshlar va talabalar aholisi ORI bilan kasallanish va antibiotiklarni noto‘g‘ri

go‘llash nuqtai nazaridan alohida xavf guruhini tashkil qiladi. Yopiq jamoa sharoitida
yashash (turar joylar, talabalar shaharchalari), o‘quv yuklamasi, sog‘ligni saqlash
xizmatlaridan foydalanishdagi cheklovlar va tibbiy savodxonlikning yetarli emasligi
bu guruhda o‘z-o‘zini davolash va antibiotiklarni retseptsiz qo‘llash holatlarini
oshiradi.

Ushbu tezisning magsadi — talabalar va yoshlar orasida o‘tkir respirator
infeksiyalarda antibiotiklardan foydalanish xulg-atvorining epidemiologik jihatlarini,
ularning bilim, munosabat va amaliyotlarini (KAP — Knowledge, Attitude, Practice)
tahlil gilish, shuningdek, ushbu muammoning oldini olish bo‘yicha tavsiyalar ishlab
chigishdan iborat.

Asosiy gism

1. O‘tkir respirator infeksiyalar va antibiotikl‘f':hazariy asoslar

O‘tkir respirator infeksiyalar polietiologik kage
qo‘zg‘atuvchilari viruslar (gripp, respirator-sinsitial
boshqalar) yoki bakteriyalar (streptokokklar, pne

epidemiologik tahlil

Turli mamlakatlarda o‘tkazilgan tadqiqotlar shuni ko‘rsatadiki, talabalar orasida
ORI uchun antibiotiklarni noto‘g‘ri qo‘llash keng tarqalgan hodisadir.

2.1. Bilim darajasi (Knowledge)

Ko‘plab tadqgiqotlar talabalarning antibiotiklar va ularning qo‘llanilishi hagidagi
bilimlari yetarli emasligini ko‘rsatadi. Masalan, Shri-Lankadagi bir tadgigotda
respondentlarning 56.5% 1 ORI da antibiotiklardan foydalanish bo‘yicha yomon
bilimga ega deb topilgan. Nigeriyadagi tadgigotda esa 37.4% talabalar antibiotiklardan
foydalanish bo‘yicha yomon bilimga ega bo‘lgan. Sudanda o‘tkazilgan tadqiqotda esa
respondentlarning 79.5% 1 antibiotiklar shamollash va yo‘talda tiklanishni
tezlashtiradi, deb hisoblagan.
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Tibbiyot yo‘nalishidagi talabalar tibbiy bo‘lmagan mutaxassislik talabalariga

nisbatan yuqori bilimga ega. Birog, hatto tibbiyot talabalari orasida ham ORI ni
antibiotiklar bilan davolash zarurligi hagida noto‘g‘ri tushunchalar mavjud. Misol
uchun, Rossiyada o‘tkazilgan tadqiqotda tibbiyot instituti talabalari o‘tkir
traxeobronxitni antibiotiklar bilan davolash kerak deb hisoblashgan.

2.2. Amaliyot (Practice)

Talabalar orasida ORI da antibiotiklarni 0‘z-o0‘zini davolash (self-medication)
amaliyoti juda keng targalgan. Shri-Lankadagi tadgiqotda respondentlarning 42% i
ORI da antibiotiklarni o‘z-o‘zidan qo‘llagan . Nigeriyada bu ko‘rsatkich 78.4% ni
tashkil gilgan, bunda talabalarning aksariyati antibiotiklarni dorixonalardan retseptsiz
sotib olgan. Xitoyda o‘tkazilgan yirik tadqiqotda (11 192 talaba) so‘nggi bir oy ichida
ORI belgilari bo‘lgan talabalarning muhim qismi antibiotiklarni o‘z-o‘zidan yoki
shifokor talabiga binoan qo‘llagan. ‘

Antibiotiklarni retseptsiz olish imkoniyati (Nigef 'ada 5"%), do'stlar yoki-oila
a'zolarining tavsiyasi (Nigeriyada 72.9%), qolgan an hiotikldrni kelajakda foydalanish
uchun saglash (Nigeriyada 58.3%) — bu noto‘g‘ri :?" aliyotfiing as@si laridi

b

2.3. Munosabat (Attitude) |

| ‘ |
Talabalar ko “pincha ORI ni jiddiy kasallik déb hiseblaydi va i
antibiotiklar zarur deb hisoblaydi. Ular antibiotiklarni yallig‘lanishga

ma'lumotga ega emaslar. Misol uchun, talabalarning “bir \gismi antibi tikla}‘ga
chidamlilik inson organizmida rivojlanadi, deb noto‘g‘ri hisoblaydi.

3. Antibiotiklarni noto‘g‘ri qo‘llash oqibatlari
Antibiotiklarni ORI da asossiz qo‘llashning asosiy oqibatlari:

. Antibiotiklarga chidamlilik (AMR) ning kuchayishi: Bakteriyalarning
antibiotiklarga chidamliligi global sog‘ligni saqlash muammosiga aylandi.

« Dorilarning yon ta'sirlari: Allergik reaksiyalar, oshqozon-ichak trakti
buzilishlari, disbakterioz.

. lIqtisodiy zarar: Davolanish xarajatlarining asossiz ortishi.
« Mikrobiomning buzilishi: Ichak va nafas yo‘llari mikroflorasining o‘zgarishi.

4. Muammoni hal qilish yo‘llari
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Antibiotiklarni noto‘g‘ri qo‘llash muammosini hal qilish uchun kompleks

yondashuv zarur:
1. Ta'lim va xabardorlikni oshirish:

o Yoshlar va talabalar orasida antibiotiklar fagat bakterial infeksiyalarga
garshi samarali ekanligi, virusli ORI da ularning foydasizligi hagida keng
tushuntirish ishlari olib borish .

o Ommaviy axborot vositalari, ijtimoiy tarmoglar, universitet platformalari
orqgali ma'rifiy kampaniyalar o‘tkazish.

o Maktab va universitet o‘quv dasturlariga antibiotiklarga chidamlilik va
oqilona dori qo‘llash mavzularini kiritish.

2. Retsept tizimini kuchaytirish:

o Dorixonalarda antibiotiklarni fagat shi okor retsepti bilan sotish
goidalariga gat'iy rioya gilishni nazorat

o Retseptsiz sotgan dorixonalarga nisba
3. Tibbiyot xodimlarining rolini oshirish:

o Shifokorlar va farmatsevtlarning %
bo‘yicha bilim va ko‘nikmalarini oshirish.

o Bemorlar bilan samarali mulogot qilish, antlblotlk kerak e
tushuntirish va muqobil davo usullarini (ko‘p suyuqhk ichish, d
simptomatik vositalar) tavsiya qilish.

4. llmiy tadgiqotlarni davom ettirish:

o Antibiotiklarni qo‘llash xulg-atvori va unga ta'sir giluvchiv.omillarni
chuqur o‘rganish.

o Turli guruhlar (tibbiyot va notibbiyot talabalari, turli yosh va ijtimoiy
guruhlar) o‘rtasidagi farqlarni tahlil qilish.

Xulosa

O‘tkir respirator infeksiyalarda antibiotiklarni noto‘g‘ri qo‘llash talabalar va
yoshlar orasida keng targalgan muammo bo‘lib, u jiddiy tibbiy-ijtimoiy ogibatlarga
olib keladi. Tadqiqotlar shuni ko‘rsatadiki, ushbu guruhda antibiotiklar haqidagi bilim
yetarli emas, o‘z-o‘zini davolash amaliyoti keng tarqalgan va antibiotiklarga
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chidamlilik xavfi yetarli darajada anglanmagan. Tibbiyot yo‘nalishidagi talabalar

nisbatan yuqori bilimga ega bo‘lsa-da, amaliyotda ham xatoliklarga yo‘l qo‘yishadi.
Muammoni hal qilish uchun ta'lim va xabardorlikni oshirish, retsept tizimini
kuchaytirish, tibbiyot xodimlarining rolini oshirish va ilmiy tadgigotlarni davom
ettirish kabi kompleks chora-tadbirlar zarur. Aynigsa, yoshlar va talabalar orasida
antibiotiklardan oqilona foydalanish bo‘yicha ma'rifiy ishlarni kuchaytirish, ularning
sog‘ligni saqglash xulg-atvorini shakllantirish kelajakda antibiotiklarga chidamlilik
muammosining oldini olishning muhim omili hisoblanadi.
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TEMPOROMANDIBULYAR BO*‘G‘IM KASALLIKLARINI JARROHLIK
DAVOLASH USULLARINING QIYOSIY TAHLILI

Nazarova Sarvinoz Ubaydullo gizi
Termiz iqtisodiyot va servis universiteti yuz-jag' jarrohligi mutaxassisligi talabasi
Pardayev Otabek Anvar o'g'li
Termiz igtisodiyot va servis universiteti Stomatologiya fanlar kafedrasi o'gituvchisi

Annotatsiya. Temporomandibulyar bo‘g‘im (TMB) kasalliklari og‘riq, og‘iz
ochilishining cheklanishi, bo‘g‘im tovushlari va chaynash funksiyasining buzilishi
bilan namoyon bo‘ladigan heterogen patologiyalar guruf
samara bermagan holatlarda artrosentez, artroskopiya,
endoprotezlash qo‘llanadi. Ushbu tezisda mazkur

fhidir. Kenservatiy/davolash
h1qb ©im Jarrohhgl va total

buzilishlar hamda termmal bosqich kasalliklar uchﬁn saqlash maqsa' ga
ko‘rsatadi.

artroplastika, total endoprotezlash, jarrohlik davolash.

AHHOTamusi. 3a0oyieBaHMUs  BHCOYHO-HWIKHEUETIOCTHORO %, eyctaBa, (BHYC)
MPECTaBISIIOT COOOW TETePOreHHYIO TpYNIy MAaTOJOTHH, COMPOBOKIAIOITIXCS
00JIbI0, OTpaHWYCHHEM OTKPHIBAaHUS pPTa, CYCTAaBHBIMH IIyMaMH - H. HAPYUICHUEM
xeBarenbHOM  QyHKuuMu. [lpm  HesdpPexkTHBHOCTM KOHCEPBATHBHOW  Tepaliudin
MPUMEHSIOTCS] apTPOLEHTE3, apTPOCKOMUS, OTKPBITast XUPYpPrusi CycTaBa U TOTaJbHOE
SHAOMPOTE3UpOBaHue. B Te3uce mpoBenéH CpaBHUTENbHBIA aHAU3 3TUX METOJO0B IO
CTENIEHH WHBAa3UBHOCTH, O()PEKTUBHOCTH, TIOKA3aHUSM, OCJIOXKHEHUSIM U
O0COOEHHOCTSIM peaOuIUTAIIH.

KioueBble ¢10Ba: BUCOYHO-HIKHEUETIOCTHOW CyCTaB, apTPOLIEHTE3, apTPOCKOIHS,
IOUCKIKTOMUSI, apTPOILIACTUKA, TOTAILHOE HIOMPOTE3UPOBAHHE.

Abstract. Temporomandibular joint (TMJ) disorders are a heterogeneous group of
conditions characterized by pain, restricted mouth opening, joint sounds, and impaired
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mastication. When conservative therapy fails, surgical options include arthrocentesis,

arthroscopy, open joint surgery, and total joint replacement. This thesis compares these
methods in terms of invasiveness, clinical efficacy, indications, complications, and
rehabilitation. Current evidence supports minimally invasive procedures as the initial
surgical approach, while open surgery and total joint replacement should be reserved
for structural pathology and end-stage disease.

Keywords: temporomandibular joint, arthrocentesis, arthroscopy, discectomy,
arthroplasty, total joint replacement, surgery.

KIRISH

Temporomandibulyar bo‘g‘im kasalliklari stomatologiya « va yuz-jag’
jarrohligida murakkab diagnostik hamda terapevtik muamimo hisoblanadi. Patologiya
ichki disk dislokatsiyasi, osteoartroz, ankiloz, dege ativ o‘zgarishlar travmatik
shikastlanishlar va yallig‘lanish jarayonlarini qa ‘
davolashda asosiy maqgsad og‘rigni kamaytirishy

TMB jarrohligida yagona universal usul mavjud emas. Davolash tanlovrkas-’ iknir
turi, Wilkes bosqichi, disk va suyak komponentlari holati, og‘iz ochilish /d arajési,
og‘riq intensivligi hamda avvalgi muolajalarga javebiga bogiliq.| Zamonaviy
yondashuvning asosiy tamoyili — imkon gadar kam invaziv usuldan beshlashiva fagat
yetarli klinik asos mavjud bo‘lganda murakkabroq operatsiyaga o-tishdir,

ASOSIY QISM

Artrosentez TMBning eng kam invaziv jarrohlik muolajalaridan “biridir.
Bo‘g‘imning yuqori bo‘shlig‘i ikki igna orqali yuvilib, yallig‘lanish mediatorlari, detrit
va yopishmalar kamaytiriladi. Muolaja, ayniqsa, og‘riqli ichki buzilish, “closed lock™,
diskning reduksiyasiz siljishi va boshlang‘ich osteoartrozda qo‘llanadi. Uning
afzalliklari — texnik soddalik, gisqa operatsion vaqt, ambulator bajarish imkoniyati va
past asoratlar darajasi. 2025-yilda chop etilgan sistematik tahlilda artrosentez
konservativ davolashga nisbatan qisqa va o‘rta muddatda og‘riqni kamaytirishda ustun
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bo‘lgani, og‘iz ochilishini esa o‘rtacha bir necha millimetr yaxshilashi ko‘rsatilgan

(Tang et al., 2025).

Artroskopiya artrosentezga nisbatan diagnostik va terapevtik imkoniyatlari kengroq
bo‘lgan minimal invaziv usuldir. Artroskop yordamida sinovial qavat, disk va bo‘g‘im
yuzalari bevosita ko‘riladi; lysis, lavage, adherensiyalarni ajratish, koagulyatsiya va
ayrim hollarda disk manipulyatsiyasi bajarilishi mumkin. Tang va hamkorlari (2024)
meta-tahliliga ko‘ra, artroskopiya va artrosentez o‘rtasida og‘rigni kamaytirish
bo‘yicha barqaror katta farq aniqlanmagan, biroq ayrim o‘rta muddatli kuzatuvlarda
artroskopik lysis va lavage maksimal og‘iz ochilishini yaxshiroq oshirgan. Shunga
garamay, artroskopiya maxsus uskunalar, tajribali jarroh va anesteziologik ta’minotni
talab giladi.

Artrosentez va artroskopiyani giyoslaganda, birinchisi arzenroq va.kam travmatik,
ikkinchisi esa patologik o‘zgarishlarni ko‘rish hamda ani
gilish imkonini beradi. Shu sababli yengil va o‘rta #a

groq intraartikulyar muolaja
rajadagi ichki buzilishlarda

Ochiq TMB jarrohligi diskoplastika, dlskopek3|ya dlscektomlya\z;
eminektomiya va turli artroplastika variantlarini, o‘z ichiga oladi.f
bo‘g‘imning morfologik strukturasi jiddiy buzilgan, \disk deformatsiy
perforatsiyasi, fibroz-suyak ankiloz, rivojlangan degenerativ o‘zgarishlar va|
invaziv muolajalar samarasiz bo‘lgan holatlarda qo‘llanadi. Ochig operatsiyaaa jatroh
patologik tuzilmani to‘g‘ridan-to‘g‘ri ko‘radi va keng rekonstruktiv imkoniyatga ega
bo‘ladi. Biroq yuz nervi shikastlanishi, chandiqglanish, qon ketishi, “infeksiya' va
reabilitatsiya davrining uzayishi kabi xavflar minimal invaziv usullarga. garaganda
yugorirog.

2022-yilgi sistematik tahlil discektomiya va diskoplastikadan keyin og‘riq va og‘iz
ochilishi yaxshilanishi mumkinligini ko‘rsatgan, ammo mavjud dalillar ochiq invaziv
operatsiyalarni artrogen TMB kasalliklarida birinchi gator usul sifatida tavsiya qilish
uchun yetarli emas (de Souza Tesch et al., 2022). Bu xulosa klinik garor gabul gilishda
muhim: radiologik o‘zgarishning mavjudligi avtomatik ravishda ochiq operatsiyani
anglatmaydi. Jarrohlik eskalatsiyasi simptomlarning davomiyligi, funksional
cheklanish va oldingi bosgichlarning samarasizligi bilan asoslanishi kerak.
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TMBning total alloplastik endoprotezlanishi eng radikal rekonstruktiv usul

hisoblanadi. U terminal bosqich degenerativ kasallik, qaytalanuvchi ankiloz, og‘ir
revmatoid destruksiya, ko‘p marotaba muvaffagiyatsiz operatsiyalar, katta suyak
nugsonlari va bo‘g‘imning qaytarib bo‘lmaydigan strukturaviy buzilishlarida ko‘rib
chigiladi. Zamonaviy protezlar fossa va mandibulyar komponentlardan tashkil topib,
standart yoki bemorga individual ishlab chigarilgan bo‘lishi mumkin. Total protezlash
og‘rigni kamaytirish va og‘iz ochilishini yaxshilash imkonini beradi, biroq katta
jarrohlik, yuqori xarajat va uzoq muddatli implant kuzatuvini talab giladi.

2024-yilgi sistematik tahlil va meta-tahlilda total TMB protezlarining umumiy saglanib
qolish ko‘rsatkichi taxminan 97% deb baholangan, ammo dalillar ishonchliligi juda
past deb ko‘rsatilgan (Lima et al., 2024). 2025-yilgi yangi sistematik tahlillar ham
endoprotezlashdan keyin og‘riq va funksiyaning yaxshilanishini qayd etadi, lekin uni
boshga jarrohlik usullari bilan bevosita taggoslovchi yuqorisifatli tadgigotlar juda kam
(Morin et al., 2025). Shuning uchun total protezlash "":‘samar‘ali” usul_emas, balki

sifatida garalishi kerak.

Usullarni giyosiy baholaganda klinik algoritm quyidagig¢
davolash samarasiz bo‘lgan, lekm bo‘g m struktura51 $

bosgichma-bosgich yondashuv ortiqcha invazivlikni kamaytlradl val berﬁor
xavfsizligini oshiradi.

Jarrohlik natijalarini baholashda fagat maksimal og‘iz ochilishi‘yoki, VVAS, bo‘yicha
og‘riq yetarli emas. Chaynash samaradorligi, ovgatlanish, uyqu, ijtimoiy. faoliyat,
bo‘g‘im barqarorligi, reoperatsiya ehtiyoji va bemorning hayot sifati ham hisobga
olinishi lozim. Aynan shu ko‘p komponentli baholash bir usulning boshqasidan haqiqty
Klinik ustunligini aniglash imkonini beradi.

XULOSA

Temporomandibulyar bo‘g‘im kasalliklarini jarrohlik davolashda wusul tanlovi
kasallikning anatomik bosgichi va avvalgi davolashga javobiga asoslanishi kerak.
Artrosentez eng kam invaziv va ko‘plab simptomatik bemorlarda samarali dastlabki
jarrohlik variantidir; artroskopiya uning diagnostik va terapevtik imkoniyatlarini
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kengaytiradi. Ochiq operatsiyalar strukturaviy patologiyada muhim bo‘lsa-da, yuqori

invazivlik sababli birinchi qator usul bo‘la olmaydi. Total endoprotezlash terminal
destruksiya, ankiloz va ko‘p marta muvaffaqiyatsiz davolangan bo‘g‘imlarda
asoslangan tanlovdir. Eng maqgbul strategiya — konservativdan minimal invaziv va
undan rekonstruktiv operatsiyaga bosgichma-bosqich o‘tish, har bir bosqichda klinik
foyda va xavfni gqayta baholashdir.
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EKSPERIMENTAL URETEROGIDRONEFROZDA SIYDIK NAYI

DEVORINING SEGMENTAR REMODELLANISHI VA MORFOMETRIK
KO‘RSATKICHLARI DINAMIKASI

Ashurov Sirojiddin Eshonqul O‘g‘li
Toshkent Davlat Tibbiyot Universiteti Termiz Filiali Assistenti
Email: sirojiddin1992.vp@gmail.com
Orcid: 0009-0000-6480-9237
Telefon ragam: +998 90 988 48 92

Muammoning dolzarbligi: Ureterogidronefroz bilan kechuvehi kasalliklar
ko‘payib borayotgani siydik chiqarish tizimi organlar
patologik sharoitdagi struktur-morfologik o‘zgarishl
etadi.

Material va usullar: Tadgigot 48 ta oq |
erkak 24 ta urg‘ochi) MV Novikova usuli bo

i xususan siydik nayining
1i chugur o‘rgamishni talab

Natijalar: Dastlabki bosgichlarda siydik nayl devarida kompensa“ r-m
reaksiyalari (uroteliy proliferatsiyasi, mushak cqavati glpertroflya3|
dilatatsiyasi) ustunlik gilgani aniglandi. Kuzatuv muddati uzaylshl bilan'bu j ‘rayoﬁrlar
dekompensatsiya, vakuolyar distrofiya va diffuz fibroz bilan ‘almashdi. Morfometrik
tahlil natijasida devorning umumiy qalinligi 415,8+16,9 mkmudan 602,7+24,3 mkm
gacha, fibroz indeksi esa 12,4% dan 28,9% gacha ortganligi (p<0;05) gayd etildi.
Patologik o‘zgarishlarning jadalligi bo‘yicha segmentar ketma-ketlik aniglandi:
Intramural gism > Chanoq gismi > Qorin gismi.

Xulosa: Eksperimental ureterogidronefrozda siydik nayi devorining
remodellanishi bosgichma-bosqgich kechib, eng chuqur degenerativ va sklerotik
o‘zgarishlar uning intramural segmentida rivojlanadi.
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SANOAT SOHASIDA SUN’IY INTELLEKT: TIBBIY REABILITATSIYADA

IMU ASOSIDAGI AQLLI MONITORING TIZIMLARI

Khujayev Otabek Kadamjonovich,

PHD, Kompyuter injiniring kafedrasi mudiri, UrDU.
+99897-513-27-86
otabek.hujayev@gmail.com
Yusupova Farog’at Yakubboy qizi,

Toshkent davlat igtisodiyot universiteti tayanch doktoranti
+99897-457-02-26
f.yusupova@tsue.uz

Annotatsiya

Ushbu maqolada sun’iy intellekt (SI), Internet ‘;’:
sensor texnologiyalarining tibbiy reabilitatsiyadagidq

Thmgs (IoT) va wearable

signallarini  gayta |shlash signal shovginlarini kamaytlrlsh
texnologiyalaridan foydalanish va Al modellariga tayyor ma’lumotlarni shak antu‘lsh
masalalariga alohida e’tibor garatiladi. Shuningdek, Convolutional’Neural Network
(CNN), Long Short-Term Memory (LSTM), Transformer va klassikiMachine Learning
algoritmlarining harakatlarni tanish, patologik harakatlarni aniglash, “reabilitatsiya
mashglarining bajarilish sifatini baholash va tiklanish dinamikasini prognozlashdagi
imkoniyatlari tahlil gilinadi. IMU sensorlarini elektromiografiya (EMG), plantar
pressure va boshqa fiziologik sensorlar bilan integratsiyalash orqali multimodal sun’iy
intellekt tizimlarini yaratish imkoniyatlari ko‘rib chigiladi. Sensor—edge—cloud
arxitekturasi asosida IoT texnologiyalarining tele-reabilitatsiyadagi o°rni tahlil qilinib,
bunday tizimlarning sanoatdagi real vaqt monitoringi, anomaly detection, predictive
analytics va intelligent decision support konsepsiyalariga o‘xshashligi ko‘rsatiladi.

Kalit so‘zlar: sun’ity intellekt, Internet of Things, IMU sensorlar, aqlli
monitoring, tibbiy reabilitatsiya, wearable texnologiyalar, machine learning, deep
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learning, CNN, LSTM, Transformer, sensor fusion, tele-reabilitatsiya, edge

computing.
Kirish

So‘nggi yillarda sun’ity intellekt, Internet of Things va ragamli sensor
texnologiyalarining jadal rivojlanishi sanoat korxonalarida ishlab chigarish
jarayonlarini avtomatlashtirish, real vaqt rejimida monitoring qilish, texnik
nosozliklarni oldindan aniglash va qgaror gabul gilish jarayonlarini takomillashtirish
imkonini bermoqda. Sanoatdagi bunday yondashuvlar ko‘pincha Industrial Internet of
Things, predictive maintenance, anomaly detection va intelligent monitoring
konsepsiyalari bilan bog‘liq.

Mazkur texnologik yondashuvlar fagat ishlab chlqarlsh sohasi bilan cheklanib
qolmay, sog‘ligni saqlash va tibbiy reabilitatsiyada hafm keng qo llamla boshlad1
Aynigsa, wearable sensorlar va mashinaviy o‘rganis 1t

fiziologik ma lumotlarm yig‘ish hamda ularni maghi
yordamida tahlil gilish zamonaviy aqlli reabllltatSIyanflng
biriga aylanmoqda [1]. ‘L{«,

An’anaviy reabilitatsiya jarayonida bemorning funksional holatini
ko‘pincha klinik kuzatuv, funksional testlar va mutaxassisning' ekspert
asoslanadi. Ushbu yondashuv klinik amaliyotda muhim, ahamiyatga ega bo° Isar da,
bemorning kundalik hayotdagi harakatlarini uzoq vaqt davomida uzluksiz kuzatish
imkoniyati cheklangan.

Wearable sensorlar ushbu muammoni gisman bartaraf etib, bemaorningtabity
muhitdagi harakatlarini uzoq vaqt davomida gayd etish imkonini beradi.  Bunday
ma’lumotlarni IoT infratuzilmasi orqali masofaviy platformaga uzatish esa tele-
reabilitatsiya tizimlarini shakllantirishga xizmat giladi [2].

IMU sensorlari ushbu magsad uchun istigbolli texnologiyalardan biri
hisoblanadi. Ularning kichik o‘lchami, portativligi va nisbatan kam energiya sarfi
inson tanasining turli segmentlariga o‘rnatish imkonini beradi. IMU ma’lumotlari
yordamida yurish, muvozanat, tana holati, bo‘g‘im harakati va boshqa funksional
parametrlarni aniglash mumkin.
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Shu nugtai nazardan, tibbiy reabilitatsiyada IMU asosidagi monitoring tizimini

sanoatdagi aqlli monitoring tizimining analogi sifatida ko‘rish mumkin. Sanoat
tizimida sensor ishlab chiqarish uskunasining holatini o‘lchasa, IoT ma’lumotlarni
uzatsa va Al algoritmlari ularni tahlil gilsa, reabilitatsiya tizimida IMU bemorning
harakatlarini o‘lchaydi, IoT ma’lumotlarni uzatadi va sun’iy intellekt bemorning
funksional holatini baholaydi.

Natijada sensor — ma’lumotlarni qayta ishlash — Al tahlili — holatni baholash
— anomaliyani aniqlash — prognoz — klinik qarorni qo‘llab-quvvatlash zanjiri
shakllanadi.

IMU asosidagi aglli monitoring tizimi

Inertial Measurement Unit — IMU — inson yoki @byekt harakatini o‘lchash
uchun ishlatiladigan inertial sensorlar majmuasidif:” Odatda IMU ¢ tarkibida
la magfitometr ham

akselerometr va giroskop mavjud bo‘ladi. Ayrim g frilmalaj

qo‘shiladi.

Akselerometr chiziqli tezlanishlarni, girosk" esafburch
Ushbu sensorlardan olinadigan ma’lumotlar signalni qé&ta ishl
algoritmlari orgali tana segmentlarining harakati va},,orientatsiyésini |
beradi. ‘

IMU asosidagi tizimlarda sensorning joylashuvitmuhim ahamiyatga ega Yu},,;’.'
monitoringida sensor oyoq yoki boldir sohasiga, postural monitoringda esa/bel y/bki
trunk sohasiga joylashtirilishi mumkin. Bo‘g‘im harakatlarini ‘baholashda |esa
sensorlarni tegishli tana segmentlariga joylashtirish orqgali ularningnisbiy, harakatini
aniglash mumkin,

IMU texnologiyasining muhim afzalligi uning laboratoriya sharoitidan
tashgarida ham ishlash imkoniyatidir. Wearable inertial sensorlarning yurish
parametrlarini baholashdagi validity va reliability ko‘rsatkichlari bo‘yicha olib
borilgan tizimli tadgigotlar IMU texnologiyasining ayrim spatio-temporal va
biomekanik parametrlarni aniqlashda istigbolli ekanligini ko‘rsatadi [3].

Shu bilan birga, IMU ma’lumotlarining aniqligi sensorning joylashuvi,
orientatsiyasi, signalni gqayta ishlash algoritmi va bajarilayotgan harakat turiga bog‘liq.
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Shuning uchun bunday tizimlarni klinik yoki laboratoriya reference tizimlari bilan

validatsiya qilish zarur.
IMU signallarini qayta ishlash va sun’iy intellektga tayyorlash

IMU sensorlaridan olinadigan ma’lumotlar odatda katta hajmdagi vaqt
qatorlaridan iborat bo‘ladi. Ushbu ma’lumotlarda o‘Ichov shovqini, bias, drift va turli
harakat artefaktlari mavjud bo‘lishi mumkin.

Shu sababli xom sensor ma’lumotlarini bevosita Al modeliga uzatishdan oldin
ularni dastlabki gayta ishlash talab etiladi.

Umumiy jarayon IMU ma’lumotlarini yig‘ish, filtrlash,$ensor fusion, signalni
segmentatsiya qilish, muhim xususiyatlarni ajratish va~ Al modeliga uzatish
bosqichlaridan tashkil topishi mumkin. y

Signalni dastlabki qayta ishlashda low-
complementary filter va Kalman filter kabi usullar
akselerometr va giroskop ma’lumotlarini birlaghtiris
orientatsiyasini bargarorrog aniglash mumkin.

IMU asosidagi orientatsiya monltormglda,;complementaryér'
sensor fusion algoritmlaridan foydalanish senser shovqlnl va
kamaytirishda muhim rol o‘ynaydi [4].

Ushbu bosgichning asosiy magsadi Al modeliga sifatli, ‘bargaror va
standartlashtirilgan ma’lumotlarni taqdim etishdan iborat. Al'tizimining samaradorligi
faqat tanlangan modelga emas, balki modelga berilayotgan ma’lumotlatning sifatiga
ham bog°‘liq.

Sun’iy intellekt asosida harakatlarni tahlil qilish

IMU sensorlaridan olinadigan ma’lumotlar vaqt bo‘yicha ketma-ketlikdan
tashkil topganligi sababli ularni sun’iy intellekt yordamida tahlil qilish Kkatta
imkoniyatlarga ega.

Al asosidagi tizimlar inson faoliyatini avtomatik aniglash, yurish va boshga
harakatlarni Kklassifikatsiya gilish, reabilitatsiya mashglarini tanib olish, mashgning
to‘g‘ri yoki noto‘g‘ri bajarilishini aniglash, patologik harakatlarni aniglash, funksional
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holatni baholash va reabilitatsiya dinamikasini kuzatish kabi vazifalarni bajarishi

mumkin.

Klassik Machine Learning algoritmlariga k-NN, Decision Tree, Random Forest
va Support Vector Machine kabi usullar kiradi. Bunday algoritmlarda signalning
statistik, vaqt va chastota sohasidagi xususiyatlari ajratib olinib, modelga kirish
ma’lumotlari sifatida beriladi.

Biroq katta hajmdagi sensor ma’lumotlari bilan ishlashda Deep Learning
yondashuvlari yanada katta imkoniyatlarni taqdim etadi. Wearable sensorlar asosidagi
Human Activity Recognition tizimlarida Deep Learning algoritmlarining rivojlanishi
vaqt qatorlaridan murakkab xususiyatlarni avtomatik o‘rganish imkoniyatlarini
sezilarli darajada kengaytirdi [5].

Deep Learning asosida aglli reabilitatsiya

Deep Learning algoritmlari katta hajmdagi s
xususiyatlarni avtomatik o‘rganish imkonini beradi

mumkin. CNN yordamida yurish turi, mashq turi, harakat bosqlchl vainorn
patologik harakatlarni avtomatik aniglash imkoniyati mavjud.

Long Short-Term Memory tarmoglari vaqt bo‘yicha “uzoq muddatli
bog‘ligliklarni modellashtirish imkoniyatiga ega. Shu sabablinL.STM “yurish 'sikllari,
mashqlar ketma-ketligi va bemorning vaqt davomida o‘zgarib boruvchi ‘harakatlatini
tahlil qilish uchun go‘llanilishi mumkin.

Transformer arxitekturalari esa attention mexanizmi yordamida . vaqt
qatorlaridagi uzoq muddatli bog‘ligliklarni modellashtirish imkonini beradi. Ushbu
yondashuv uzoq muddatli reabilitatsiya monitoringida bemorning harakatlaridagi
o‘zgarishlarni aniglash uchun istigbolli hisoblanadi.

Al algoritmlarini reabilitatsiya vazifalari bo‘yicha quyidagicha guruhlash mumkin:
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Vazifa Al yondashuvi Natija
Harakatni aniglash k-NN, SVM, Random Harakat turi
Forest
Faoliyatni tanish CNN, LSTM Activity class
Patologl_k harakatni ML/DL Normal y_okl
aniglash patologik
Harakat segmentatsiyasi CNN/LSTM Harakat bosgichlari
Mashq sifatini baholash CNN/LSTM To‘g ri yoki noto‘g‘ri

Funksional holatni
baholash

Regression/DL

Funksional
¢ ko‘rsatkich

Reabilitatsiya dinamikasi

Anomaliyani aniglash

Tibbiy reabilitatsiyadagi muhim vazifalardan Biri normal {Ia

harakatlarni farglashdir.

Masalan, bemorda yurish tezligining pasayishi, gadamlar.orasidagi asimmetriya,
tana holatining o°‘zgarishi yoki ma’lum bir bo‘g‘im harakatining cheklanishi

)
\

reabilitatsiya jarayonidagi muhim klinik belgilar bo‘lishi mumkin.

Al modeli ushbu parametrlarni alohida emas, balki vagt davomida shakllangan

harakat namunasi sifatida tahlil gilishi mumkin.

Bu yerda anomaly detection konsepsiyasi muhim ahamiyatga ega. Sanoatdagi
predictive maintenance tizimida Al uskunaning normal ishlash profilini o‘rganib,
undan sezilarli og‘ishni aniglaydi. Xuddi shunday, tibbiy reabilitatsiya tizimida Al
bemorning individual normal harakat profilini o‘rganib, undan sezilarli og‘ishlarni

aniglashi mumkin.
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Wearable sensorlar asosidagi real-time gait detection bo‘yicha tadqiqotlar IMU

sensorlarining yurish hodisalarini anigqlashda keng qo‘llanilayotganini ko‘rsatadi.
Biroq klinik qo‘llash uchun algoritmlarni patologik harakatlarga ega bemorlarda ham
alohida validatsiya qilish zarur [6].

Multimodal sensorlar va sensor fusion

Fagat IMU sensorlaridan foydalanish ayrim klinik vazifalar uchun yetarli
bo‘Imasligi mumkin.

IMU tana segmentining harakati haqida ma’lumot beradi, biroq mushaklarning
elektr faolligi yoki oyoqning tayanch yuzasi bilan o‘zaro ta’sir kuchini to‘g‘ridan-
to‘g‘ri o‘lchamaydi.

Shu sababli IMU quyidagi sensorlar bilan integratsiy f,ﬁ"i/inishi mumeKin:

« EMG sensorlari;

« plantar pressure sensorlar;

. force sensorlar;

« yurak urish tezligi sensorlari;
« SpO: sensorlari;

« boshqa fiziologik sensorlar.

ﬁ L{

Multimodal tizimning afzalligi bemor holatini bir ne'(’fhta manbadarf’» bir yaqgtning
o‘zida baholash imkoniyatidir. § i

Masalan, IMU yordamida tizza bo‘g‘imining harakati “aniglansa;, EMG
mushaklarning faolligi haqida ma’lumot beradi. Pressure sensor €sa-oyoqning tayanch

yuzasi bilan o‘zaro ta’sirini ko‘rsatishi mumkin.

Natijada Al tizimi harakat, mushak faolligi, tayanch va fiziologik holat hagidagi
ma’lumotlarni birgalikda tahlil qilishi mumkin.

10T va Al asosidagi tele-reabilitatsiya

IMU va Al texnologiyalarining imkoniyatlarini 10T infratuzilmasi bilan
birlashtirish orgali bemorning reabilitatsiya jarayonini masofadan kuzatish imkoniyati
paydo bo‘ladi.
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Tizimning umumiy arxitekturasi quyidagicha tashkil gilinishi mumkin:

Wearable IMU IoT Gateway Cloud Platform Al Engine

r oL e 6

1 Ibk
q ishlash

o
Maisotar Sun'iy intellekt
um' saqlash tahlili

Bemo harakatlarini Ma’lumotlarni lokal Wi-Fi /4G / 5G Uzo 24 nuddatli saglash Harakat |||
h qayta ishlash orqali uzatish bos| th Klassifikatsiya va pro

Wearable IMU sensorlari bemorning harakatlarini gayd qgiladi. Edge qurilma
sensorlardan kelayotgan ma’lumotlarni gabul qilib, dastlabki qayta ishlashni amalga
oshiradi. Zarur hollarda ayrim Al algoritmlari ham edge qurilmada bajarilishi mumkin.

Cloud platforma esa uzoq muddatli ma’lumotlarni saglash, bemorning tarixiy
profilini shakllantirish va murakkab Al modellarini ishga‘tushirish’uchun ishlatilishi
mumkin. |

IMU + Al + loT asosidagi reabilitatsiya tizimi %and&tdam

arxitekturasiga konseptual jihatdan juda yagin. \ \
Sanoatdagi aqglli tizim Tibbiy reabi\'l‘.i'tatsiya
Industrial sensor IMU/wearable sensof
Uskuna holati Bemorning funksional holati
loT Gateway Edge qurilma
SCADA/Cloud Tele-rehabilitation platform
Anomaly detection Patologik harakatni aniglash
Predictive maintenance Recovery prediction
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Sanoatdagi aqglli tizim Tibbiy reabilitatsiya
Operator dashboard Physician dashboard
Real-time monitoring Real-time patient monitoring

Ushbu analogiya tibbiy reabilitatsiyani Healthcare Industry 4.0 konsepsiyasi
doirasida ko‘rib chiqish imkonini beradi.

Muhokama

IMU, IoT va sun’iy intellekt texnologiyalarining integratsiyasi tibbiy
reabilitatsiyani an’anaviy davriy klinik baholashdan uzluksiz ragamli monitoring
modeliga o‘tkazish imkonini beradi.

thitda gayd etadi,JoT
i, Alfalgoritmlari esa

sifatini, harakat dinamikasini va noodatiy harakatlarnl amqlashda yorda
mumeKin.

IMU sensorlarining gait analysisdagi imkoniyatlari be yicha tizimli ‘shathlar
ularning ayrim yurish parametrlarini an’anaviy tizimlar bilanwyaxshi, darajada
tagqoslash mumkinligini ko‘rsatadi. Shu bilan birga, sensor joylashuwi,bahelash
protokoli va algoritmik yondashuv natijalarga sezilarli ta’sir ko‘rsatadi [8].

Shuning uchun Al modelining yuqori classification accuracy ko‘rsatishi uning
avtomatik ravishda klinik jihatdan ishonchli ekanligini anglatmaydi. Model turli yosh,
tana tuzilishi, harakat gobiliyati va patologiyaga ega bemorlarda validatsiya gilinishi
kerak.

Bundan tashqari, Al tizimlari klinik qarorni to‘liq almashtirish emas, balki
shifokorning garor qabul qgilish jarayonini qo‘llab-quvvatlash vositasi sifatida ko‘rilishi
magsadga muvofiq.
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Tizimning asosiy cheklovlari

IMU va Al asosidagi aglli monitoring tizimlarini amaliyotga joriy gilishda bir
gator muammolar mavjud.

Birinchidan, sensor drift muammosi mavjud. Giroskop ma’lumotlaridagi kichik
xatoliklarning vaqt davomida to‘planishi orientatsiya bahosida drift hosil qilishi
mumekin.

Ikkinchidan, sensor placement muammosi mavjud. Sensorning tanaga noto‘g‘ri
yoki har safar turlicha joylashtirilishi Al modelining natijalariga ta’sir qilishi mumkin.

Uchinchidan, Deep Learning modellarini samarali o‘qitish uchun katta va sifatli
datasetlar talab gilinadi.

-

To‘rtinchidan, Al modelining generalizatsiyasi him mésala hisoblanadi. Bir
guruh bemorlarda yaxshi ishlagan model boshga/guruhda” xuddigshundaynatija
bermasligi mumkin.

Sun’iy intellektning reabilitatsiyadagi zamonavi);“.tadqiqotlari dgfna ' dat
bias, tashqi validatsiyaning yetishmasligi va model natijalarining tushuntiriluychanligi
kabi masalalarni klinik amaliyotga joriy etishdagi “muhim to‘siglar’ sifatida
ko‘rsatmoqda [9].

Multimodal Al tizimlarining istigbollari

IMU sensorlarini EMG, pressure va boshga fiziologik sensorlar  bilan
birlashtirish reabilitatsiya monitoringining informatsion imkoniyatlarini kengaytirishi
mumkin.

Masalan, IMU bo‘g‘im harakatini gayd etsa, EMG mushaklarning elektr faolligi
hagida ma’lumot beradi. Bunday yondashuv ayniqgsa yuqori oyoq-qo‘l funksiyasini
monitoring gilishda istigbolli hisoblanadi. IMU va EMG integratsiyasiga asoslangan
wearable qurilmalarning kundalik faoliyatdagi harakatlarni monitoring gilish uchun
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validatsiyasi bunday multimodal yondashuvning amaliy imkoniyatlarini ko‘rsatadi

[10].

Multimodal Al tizimida turli sensorlardan keladigan ma’lumotlar yagona model
tomonidan tahlil gilinadi. Natijada bemorning fagat harakatini emas, balki ushbu
harakatning mushak faolligi va boshqa fiziologik ko‘rsatkichlar bilan bog‘ligligini ham
baholash imkoniyati paydo bo‘ladi.

Bo‘g‘im harakatlarini Al yordamida baholash

Reabilitatsiyada  bo‘g‘imlarning  harakat  amplitudasini  va  harakat
trayektoriyasini aniglash muhim vazifalardan biridir.

IMU  sensorlari yordamida yugori oyog-qo‘l be‘g‘imlarining harakatini
baholash bo‘yicha tadgiqotlar turli computational yondashuylar qo‘llanilishini
1 aylantirishda sensor

ko‘rsatadi. Bunda IMU ma’lumotlarini joint angle qi
konfiguratsiyasi, orientatsiyani baholash va algorit

Bu yo‘nalish Al asosidagi reabilitatsiya tizima
Al modeli bemorning harakatini shunchaki “bajarildi} )
emas, balki harakatning sifati, amplitudasi va ;;vaqt bo* yLJ.ha
baholashi mumkin.

Tele-reabilitatsiya va masofaviy monitoring

Tele-reabilitatsiya bemorga klinik muassasaga deimiy ‘tashrif bqurmaéaan
reabilitatsiya xizmatlarini olish imkonini beruvchi texnologikwyondashuvdir.

Zamonaviy tele-reabilitatsiya tizimlarida wearable sensorlar, computer, vision,
pressure sensing va sun’iy intellekt texnologiyalaridan foydalanilmoqda. Bunday:
tizimlar bo‘g‘im burchaklarini aniglash, mashqlarni tanish va harakatlarni avtomatik
baholash imkoniyatlarini tagdim etadi [12].

IMU asosidagi tele-reabilitatsiya tizimida bemor uy sharoitida mashglarni
bajarishi, wearable sensorlar harakatlarni qayd etishi, edge qurilma ma’lumotlarni
dastlabki gayta ishlashi va Al modeli mashgning bajarilish sifatini baholashi mumkin.

Natijalar mobil ilova yoki shifokor dashboardi orgali tagdim etiladi.
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Kelajakdagi rivojlanish yo‘nalishlari

IMU va sun’iy intellektga asoslangan reabilitatsiya tizimlarining keyingi
rivojlanishi bir nechta asosiy yo‘nalishlarda amalga oshirilishi mumkin.

Edge Al — Al modellarini wearable yoki edge qurilmalarida bajarish orgali real
vaqt rejimida tezkor javob olish.

Personalized Al — har bir bemorning individual harakat profilini hisobga
oluvchi shaxsiylashtirilgan Al modellarini ishlab chigish.

Real-time anomaly detection — patologik yoki noodatiy harakatlarni mashq
bajarilishi vagtida aniqglash.

Multimodal Al — IMU, EMG, pressure va fiziologi

k sensorlar ma’lumotlarini
yagona Al modelida birlashtirish. ;

T

Explainable Al — Al qgarorlarini shifokor u#:hun.".Ushu

Digital rehabilitation platform — wearable s}ensd"rlar, ‘mobil” ilova,
gateway, cloud, Al engine va physician dashboard komponentlarini yagona ffaga
platformaga birlashtirish. |

Kelajakdagi tizim quyidagi arxitektura asosida shakllanishi'mumkin:

Wearable Sensors — Edge AI — IoT Network — Cloud — Al Analytics' —
Clinical Dashboard — Clinical Decision Support

Xulosa

Ushbu tadqiqotda sanoatdagi sun’ity intellekt va aqlli monitoring
konsepsiyalarining tibbiy reabilitatsiyada, xususan IMU asosidagi wearable sensor
tizimlari orqali qo‘llanish imkoniyatlari tahlil gilindi.

Tahlil natijalari IMU sensorlari yordamida bemorning yurish, tana holati,
muvozanati, bo‘g‘im harakati va boshqa funksional parametrlarini ragamli shaklda
kuzatish mumkinligini ko rsatadi. Biroq sensor joylashuvi, signal sifati, drift va harakat
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turiga bog‘liq xatoliklarni hisobga olish hamda tizimni reference usullar bilan

validatsiya qilish zarur.

Sun’iy intellekt texnologiyalarining integratsiyasi IMU asosidagi monitoring
tizimlarining imkoniyatlarini sezilarli darajada kengaytiradi. Machine Learning va
Deep Learning algoritmlari yordamida harakatlarni avtomatik klassifikatsiya qilish,
reabilitatsiya mashglarini aniglash, patologik harakatlarni aniglash, funksional holatni
baholash va tiklanish dinamikasini prognozlash imkoniyati mavjud.

CNN, LSTM va Transformer kabi modellar IMU vaqt qatori ma’lumotlarini
chuqur tahlil gilish uchun istigbolli yondashuvlarni tagdim etadi. Aynigsa, uzoq
muddatli reabilitatsiya monitoringida vaqt bo‘yicha o‘zgarishlarni hisobga oluvchi Al
modellaridan foydalanish bemorning individual tiklanish<profilinishakllantirish
imkonini berishi mumkin. :

IMU sensorlarini EMG, pressure va bos
birlashtirish esa multimodal Al tizimlarini yaratish i

holatini kompleks ravishda baholashi mumkin. &
if

loT, Edge Al va cloud texnologiyalarining ﬁptegratsiya‘sfi esaftele-r
uchun uzluksiz monitoring infratuzilmasini shakllantiradi. Natijada Wwearal i
edge processing — IoT — cloud — Al analytics — clinical decision support’
yuzaga keladi. '

Umuman olganda, IMU, IoT va sun’iy intellektning integratsiyasi tibbiy
reabilitatsiyani oddiy ma’lumot yig‘uvchi tizimdan intellektual,, prognazlovchi va
shaxsiylashtirilgan monitoring tizimiga aylantirish uchun muhim: texnelogik, asos
bo‘lib xizmat qilishi mumkin.

Bunda sanoatdagi real-time monitoring, anomaly detection, predictive analytics
va intelligent decision support tamoyillarini tibbiy reabilitatsiyaga moslashtirish
Healthcare Industry 4.0 konsepsiyasining istigbolli yo‘nalishlaridan biri sifatida
garalishi mumkin,

Foydalanilgan adabiyotlar
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Abstract. This thesis examines the problem of evaluating the.efficiency of Al-
based intelligent passenger flow management systems o’ etropalitan escalators. The
tion ofiteria system covering
. AS a result of the
| effigiency index

are proposed.

! )
Keywords: artificial intelligence, inte‘\lnligerit management,
evaluation, criteria system, metropolitan, escalator,\integral index.

The burden on urban transport infrastructure, p'articularly on | metr@politan
systems, is growing year by year in modern large cities. The'passenger flo of,{ he
Tashkent Metropolitan has increased significantly in ‘recent ‘years, with tens of
thousands of passengers served daily at the system's busiest'stations [1]. ‘Under these
conditions, the deployment of intelligent management systems.basedon attificial
intelligence and computer vision technologies has become an urgent task for. reducing
congestion, queuing, and accident risks on escalators. However, before such systems
can be implemented in practice, it is necessary to evaluate their efficiency through
objective, scientifically grounded criteria — otherwise, the rational allocation".of
investment and the demonstration of the system's practical usefulness become
considerably more difficult.

The Concept of Efficiency and Its Multidimensional Nature

The concept of “efficiency” for an intelligent management system is
multidimensional and complex in nature. It cannot be limited solely to technical
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indicators — such as object detection accuracy or system speed. Efficiency should

instead be regarded as a complex category encompassing technical, operational,
economic, and social-safety dimensions. Accordingly, evaluating such a system
requires a multi-criteria evaluation framework rather than a single-dimensional
approach.

Technical-Algorithmic Criteria

The first group — technical-algorithmic criteria — includes: detection accuracy
(measured via the mAP indicator), processing speed (FPS), the rate of false positive
and false negative results, and the overall latency indicator in real-time mode. A
comparative analysis of various YOLO models in terms of accuracy and speed shows
that these two indicators are typically inversely related, which is why evaluating them
through a balanced composite index, rather than in isolation, yields:more accurate
results [2, 3]. A& ¢

Accuracy - Speed Trade-off Across YOLO Models
140 q

1301 YOLOV5s

@)

120 1

YOLOv8

110 1 YOLOv11

5

Speed, FPS

100 A

90 A

Bubble size represents model size (MB)

80 : : : . . )
50 55 60 65 70 75 80
Accuracy, mAP (%)

Figure 1. Accuracy-speed trade-off across YOLO models

Operational Criteria

The second group — operational criteria — includes the system's throughput
(the number of passengers processed simultaneously), its stability under varying
lighting, crowd density, and weather conditions, as well as the system's uptime
coefficient. In practice, distributed deep learning systems have been reported to achieve
94-99% accuracy in real-time conditions; however, this indicator should be re-verified

33



FAN, TA'LIM, TEXNOLOGIYA VA ISHLAB CHIQARISH
INTEGRATSIYASI ASOSIDA RIVOJLANISH ISTIQBOLLARI
RESPUBLIKA ILMIY-AMALIY KONFERENSIYASI
VOLUME-3, ISSUE-09
not only under laboratory conditions but also across various operational environments

[4].
Economic Criteria

The third group — economic criteria — covers the costs of implementing and
operating the system, the socio-economic losses avoided through reduced accident
rates, and the return-on-investment (ROI) period. Evaluating economic efficiency
requires accounting not only for direct costs but also for indirect costs related to
maintenance, model retraining, and infrastructure upgrades.

Social-Safety Criteria

The fourth group — social-safety criteria — includes the rate of reduction in
accidents [5], the level of passenger trust and satisfaction with the system, and
compliance with personal data protection requirements. Preserving privacy is
particularly important in video-surveillance-based systéms, which is why skeleton-
based pose estimation approaches are increasingly fa

red [64 "
The four criteria groups discussed above are Summafized %bl%

Unit of

\f

Criteria G Key Indicat
riteria Group ey Indicators Measurement /‘
: Accuracy (mAP), processing speed , ,
Technical- - . | /
- (FPS), false positive/negative rate, %, EPS, %, ms ¥
Algorithmic ! i
latency ‘
Operational Throughput, stability across persons/houry%o, %

conditions, uptime coefficient

Implementation and operating cost,
Economic loss reduction, return on
investment (ROI)

currency, currency,
months/years

Incident reduction, user trust,
Social-Safety compliance with personal data
protection

%, score, compliance
level

Table 1. Efficiency evaluation criteria for the intelligent management system
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INTEGRAL
EFFICIENCY

INDEX

Technical-Algorithmic Operational

Accurac! y (MAP) Throughput
Speed (FPS) Stability
Latency (ms) Uptime

Economic Social-Safety

Cost Incident reduction
Loss reduction User trust
ROI

Figure 2. Conceptual framework of the efficiency evaluation criteria system

Integral Evaluation Approach

Rintegrai = W1Ctech + W2Coper + W3Cecon + WaClsocial ‘

where C_tech, C_oper, C_econ, C_social are the normalized vﬁi{ues of the echn cal,
operational, economic, and social-safety criteria groups, respecti\‘/ely,f-gnd wi—w4{“ are
their weight coefficients (wl+w2+w3+w4=1). Sample weight, ‘coefficients ‘are

presented in Table 2.

. Pr Weigh e L
Criteria Group sl g Justification
(%)
Technical- Determines the system's core
. 30% . .
Algorithmic functional reliability
: Ensures stable performance
Operational 25% P .
under real-world conditions
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Criteria Group PABEEEEel el Justification
(%)
Economic 20% Refl_ec_t§ the project's financial
feasibility
Social-Safety 250 Protects_ the interests of end users
and society

Table 2. Sample weight coefficients for computing the integral efficiency index

Such an integral approach enables an objective comparison of technological
solutions implemented across different stations, as well as the identification of
directions for system improvement. 4

Methodological Foundations

incorporated as a reference point within the evalu&tlon "rlter a
and speed indicators should be tested separately under both" Iaboll_' tory
dataset) and real operational conditions [7, 8]. ‘

Conclusion

In conclusion, evaluating the efficiency of ntelligent " passenger flow
management systems on metropolitan escalators is a complex process, that integrates
technical, operational, economic, and social-safety dimensions.“Thespropesed four-
group criteria system and integral evaluation approach are planned to be.tested in
practice in future research and verified using real data from the Tashkent Metropolitan.
This, in turn, will contribute to improving the scientifically grounded decision-making
process for the practical implementation of such systems.
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STANDARTLASHTIRISH VA SIFAT NAZORATI SOHASIDA

MUHANDISLARNING SHAXSIY VA KASBIY KO‘NIKMALARINI
RIVOJLANTIRISHNING PEDAGOGIK SHART-SHAROITLARI

Qarshiyev Zohidjon Abdirahim o‘g‘li
Buxoro davlat texnika universiteti
“Standartlashtirish, metrologiya va muvofiglikni baholash” kafedrasi assistant

Annotatsiya. Tezis standartlashtirish va sifat nazorati sohasida bo‘lajak
muhandislarning kasbiy hamda shaxsiy ko‘nikmalarini rivojlantirish uchun zarur
pedagogik shart-sharoitlarni yoritadi. Kompetensiyaviy yondashuv, real ishlab
chigarish keyslaridan foydalanish, standartlar bilan dalillangan ishlash, jamoaviy
loyiha, raqgamli hamkorlik, refleksiya, etik mas’uliyat vai$h beruvch1 bilan integratsiya
asosiy shartlar sifatida taklif etiladi. |

Kalit so‘zlar: standartlashtirish; sifat nazor
shaxsiy ko‘nikma; pedagogik shart-sharoit;
kommunikatsiya; ragamli hamkorlik. ; /

AHHOTauus. B gucceprauun OCBCI_HaIOTC}I HCO‘%XOI[:
YCIOBHS ISl Pa3BUTHS TPO(ECCHOHATBHBIX H ‘ﬂII/I‘IHOCTHBIX HABBIKO

MHXEHEPOB B 00JIACTH CTAaHAAPTU3ALMHI U KOHTPOJIS KaueCTBd. B xauecthe oc .,-‘a‘
YCJ'IOBI/II/I npcajiararoTcAa KOMIIETCHTHOCTHBIN moaxeon, I/ICHOJ'IBBOBaHPIe pJ'IBH X
MPOU3BOJICTBEHHBIX KEHCOB, paboTa cO CcTaHgapTaMd Ha QCHOBE (hak ,f: yecKux
JAHHBIX, KOMAaH/IHbIE MPOEKTHI, TU(YPOBOE COTPYIHUUECTBO;, peieKCcus, YHyedkas
OTBCTCTBCHHOCTBH U MHTCTPAllUA C pa6OTOI[aTeJ'IeM.

KiroueBble cj0Ba: CTaHIApTU3aLMS; KOHTPOJIbL  KAYEETBAj, MHMKCHED;
HpO(i)eCCI/IOHaJ'IBHBIe HAaBbIKH; JIMYHOCTHBLIC HAaBBIKH, IICAAIrOru4CCKUe, yCJIOBH,
KOMIIETEHTHOCTb; KOMaHIHas pab0Ta; KOMMYHHUKAIUS; TUPPOBOE COTPYAHUUCCTBO:

Abstract. This paper outlines the pedagogical conditions necessary  for
developing the professional and personal skills of future engineers in the fields of
standardization and quality control. Key conditions proposed include a competency-
based approach, the use of real-world industrial case studies, evidence-based work with
standards, team projects, digital collaboration, reflection, ethical responsibility, and

integration with employers.
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digital collaboration.

Kirish

Standartlashtirish va sifat nazorati muhandisidan texnik bilim bilan bir gatorda
tizimli fikrlash, hujjat bilan ishlash madaniyati, anig kommunikatsiya, jamoada ishlash,
mas’uliyat, etik qaror va uzluksiz o‘rganish qobiliyati talab qilinadi. Chunki sifat
bo‘yicha muhandis turli bo‘linmalar — ishlab chigarish, laboratoriya, texnolog,
ta’minot, audit va rahbariyat o‘rtasida ma’lumot almashinuvini ta’minlaydi. Uning
xatosi fagat bitta hisob-kitobga emas, mahsulot muvofiqligi va mijoz ishonchiga ta’sir
gilishi mumkin.

Shu nugtai nazardan birinchi pedagogik shart — o‘quv_natijalarini real kasbiy
rollar bilan bog‘lashdir. Talaba «standartni bilishi» emas, balki standart bandini aniq
vaziyatga qo‘llab, talab—dalil-xulosa zanjirini qurishi fak. Masalan, sifat nazorati
rejasi, nomuvofiglik hisoboti, audit savollari, muvofiglik
boshgarish jarayoni talabaga tayyor blank sifatidafe
berilishi lozim. ISO 10012:2026 o‘Ichash j arayonla»_
boshgarishga sistemali yondashuvni belgilaydi [1]f £ |

Ikkinchi pedagogik shart — hamkorlikdagi I0yiha faoliyati. ABET m
bitiruvchisidan jamoada samarali ishlash, kommunﬂ;atsiya, etikv va kasbiy
namoyon etishni kutadi [2]. Shu sababli loyiha ‘guruhida talabalar sifat be
muhandis, metrolog, auditor, ishlab chiqarish vakili, va ‘ma’lumotlar tahlilc isi kabi
rollarni tagsimlab ishlashi mumkin. Rol almashinuvi esa bir xil vaziyatga tun kas;ﬂ%iy
nugtai nazardan garashni rivojlantiradi. | ‘

Uchinchi shart — ragamli ta’lim muhitidan magsadli foydalanish:Standartlarning
elektron bazalari, bulutli hujjatlar, versiyalar tarixi, elektron chek-list, ma’lumotlar
vizualizatsiyasi va e-portfolio talabaning kasbiy ish uslubiga yaqgin faoliyatini‘yaratadi.
DigComp 2.2 ragamli muhitda axborot, hamkorlik, kontent yaratish, xavfsizlikva
muammolarni hal qilish kompetensiyalarini bir butun ko‘rinishda rivojlantirish
zarurligini ko‘rsatadi [3].

To‘rtinchi shart — refleksiya va o‘zini rivojlantirish mexanizmini majburty
elementga aylantirish. Har bir loyiha yoki laboratoriya ishidan keyin talaba «qaysi
qarorim dalilga asoslandi?», «qayerda xato xavfi yuqori bo‘ldi?», «qaysi standart
bandini qayta o‘rganishim kerak?», «jamoaviy kommunikatsiyada nimani
yaxshilayman?» kabi savollar asosida qisqa refleksiv yozuv tayyorlaydi. Bu faoliyat
shaxsiy mas’uliyat va uzluksiz o‘rganish kompetensiyasini shakllantiradi.
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Beshinchi shart — sun’iy intellekt va boshqa ragamli vositalardan etik

foydalanish. UNESCOning Al kompetensiya ramkasi texnologiyani inson
markaziyligi, etika va kritik fikrlash bilan birga o‘rgatishni tavsiya qiladi [4].
Standartlashtirishda Al hujjatlarni qidirish yoki dastlabki tahlilni tezlashtirishi
mumekin, birog talaba bandning amaldagi tahririni asl manbada tekshirishi, Al bergan
xulosani mustaqil asoslash va maxfiy ishlab chigarish ma’lumotlarini himoya qilishi
shart.

Oltinchi shart — ta’lim va ishlab chiqarish integratsiyasi. Ish beruvchilar, sinov
va kalibrlash laboratoriyalari hamda sifat bo‘limlari vakillari tomonidan berilgan real
keyslar, mehmon ma’ruzalar, mini-auditlar va loyiha ekspertizasi talabaning kasbiy
motivatsiyasini oshiradi. CDIO Standards 3.0 integratsiyalashgan o‘quv tajribasi, faol
o‘qitish va amaliy muhandislik muhitini kuchaytirishni qo‘llab-quvvatlaydi [5].

Xulosa sifatida, standartlashtirish va sifat nazorati sohasida shaxsiy va kasbiy
ko‘nikmalarni rivojlantirish uchun olti shart muhim: real K a 'sbly vazifa, hamkorlikdagi
gishlab chlqarlsh bilan

loyiha, ragamli mubhit, refleksiya, etik texnologiya q
integratsiya. Ushbu shartlar birgalikda qo‘llanganda

management systems h
2. ABET. Criteria for Accrediting Engineering Programs 2025—2026
3. Maxmudovich, X. M., Kuchkorovich, J. A., & Xo'Jjiyev, M. (2021). Technology
of using E-learning modeling programs in teaching special subjects in
professional education. Psychology and Education Journal, 58(1), 5403-5411.
4. Yangiboyevich, K. M., Alimov, A., Rashidovich, K. Z., & Kaimovich, K. A.
(2020). Effect of cognitive-visual aids in improving the quality of teaching the
special subjects.
5. Khuzhzhiev, M. Y. (2023). Experimental and exam results of training on the
basis of the cognitive-visual approach in training engineering technicians.
Pedagogical Education, 4(4), 220-224.
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ATOLY G‘AZALLARIDA SINONIMLIK

Mamarajabov Dilshod Doniyoroyich
Buxoro davlat universiteti O‘zbek tilshunosligi va
jurnalistika kafedrasi mustaqil izlanuvchisi(PhD)

Annotatsiya. Ushbu maqola XV asr chig‘atoy adabiyotining yirik
namoyandasi Atoiy ijodida sinonimlik hodisasining qo‘llanilish xususiyatlariga
bag‘ishlangan. Atoiy g’azallari asosida shoirning leksik, frazeologik, sintaktik va
kontekstual sinonimlardan ganday foydalangani, sinonimik qatorlar, parallelizm,
takroriy obrazlar va ma’no kuchaytirish vositalarining badiiy-estetik vazifalari chuqur
tahlil gilingan. Maqolada Atoiyning sinonimik tizimi orqali she’t tilining ifodaviyligini
oshirish, emotsional ta’sirni kuchaytirish va falsafiy- estetlk g‘oyalarni ko‘p girrali

ochib berishdagi mahorati yoritilgan.
Kalit so‘zlar: Atoiy, g‘azal, sinonim, sinoni

Atoiyning g‘azallari mumtoz she’riyatida smommhknmg eng n021k :
namunalarini 0‘z ichiga oladi.

Shoir o°z asarlarida bir xil ma’noni turli so‘zlar bilany b1r obtazni turli ramzlar
orqali, bir holatni turli tasvirlar bilan ifodalashga intilgan, Butusul she’r tilining
boyligini, rang-barangligini va ta’sirchanligini oshirishga xizmat gilgan., Atoiy
sinonimik tizimi leksik, frazeologik, sintaktik va kontekstual darajalarda, namoyen
bo‘lib, har bir qatlam o‘ziga xos badiiy vazifani bajaradi. Ushbu maqolada. Atoiy:
g‘azallaridagi sinonimlikni bir necha yo‘nalishda: leksik sinonimlar, sinonimik
qatorlar va parallelizm, takroriy obrazlar, diniy-tasavvufiy sinonimlar, kontekstual
sinonimlar va sinonimik ziddiyatlar sifatida tahlil gilamiz.

Atoily g‘azallarida bir xil ma’noni anglatuvchi turli so‘zlarning qo‘llanilishi
she’r tilining boyligini va ifodaviyligini oshiradi. Shoir bir tushunchani turli so‘zlar
bilan nomlash orqali o‘quvchida yangi assotsiatsiyalar uyg‘otadi.

Atoly g‘azallarida go‘zallik tushunchasi turli sinonimlar yordamida
tasvirlangan.
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“O‘shal soni1’ki, sun’idin tajallii jamol aylar,

Yuzung mir’oti husnidin yuz izhori kamol aylar”. Bu yerda “jamol”(yuz
go‘zalligi), “husn”(go‘zallik, ezgulik) va “kamol”(komillik, mukammallik) so‘zlari
bir-biriga yaqin ma’nolarni anglatadi, lekin har biri go‘zallikning turli qirrasini ochib
beradi. “Jamol” — tashqi go‘zallik, “husn” — ichki va tashqi go‘zallikning uyg‘unligi,
“kamol” esa go‘zallikning mukammalligidir. Shoir bu uch sinonimni bir baytda
qo‘llash orqali ma’shuqaning go‘zalligini ko‘p qirrali tasvirlaydi.

Ishqiy g‘azallarda visol (qovushish) va hijron (ajraliq) tushunchalari turli
sinonimlar orqali ifodalanadi. “Yo‘gqmu hijron shashlarida bizga vaslingdin kushod”
misrasida “visol” va “vasl” so‘zlari bir xil ma’no(qovushish)ni anglatadi. Shoir bu
sinonimlardan birini qo‘llash orqali she’rning ritmik va ohangdorligini ta’minlaydi.
Hijron tushunchasi esa “firoq”, “judolik”, “ayriliq” sinonimlari bilan almashinib, har
safar yangi emotsional sema qo‘shadi.

49

, “zilol” kabi so‘zlar bir-

29 13

Tasavvufiy g‘azallarda “may”, “sharob”, “kavs

birining sinonimi sifatida qo‘llaniladi. “Dilbaro, 1 yidur obi kavsardin

bir xil ma’noni turli so‘zlar yoki iboralar orgali ‘;takr(‘)rlasl‘if' or
kuchaytirishga xizmat qiladi. i

“O‘shal kunkim huvaydo bo‘ldi arvoh,

Saroyi “kuntu kanzan” topti miftoh.

Yoqildi o‘rtada mushkoti odam,

Vujudung bo‘ldi ul mushkota misboh”. Bu yerda “kuntu kanzan’(yashirin
xazina), “miftoh”(kalit), “mushkot”(chirogdon) va “misboh”(tasbeh) so‘zlari bir-birini
to‘ldiruvchi sinonimik qatorni tashkil etadi. Har bir so‘z ilohiy haqiqatning ochilishi
va insonning koinotdagi o‘rni haqidagi ma’noni yangi qirradan ochib “beradi.
“Kanz”’(xazina) — yashirin haqgiqat, “miftoh” — uni ochuvchi vosita, “mushkot” —
haqigatning mazhari, “misboh” — tartib va birlik ramzi. Bu sinonimik gator orqali shoir
murakkab tasavvufiy tushunchani ko‘p bosqichli tasvir orqali ochib beradi.

“Jam-u Jamshed-u Fag‘fur-u Kayukovusnung bojin,

G‘aniliq qahramonindin ko‘zungni poymol aylar”. “Jam”, “Jamshid”,
“Fag‘fur” va “Kaykovus” so‘zlari bir xil ma’noni, ya’ni ulug‘vorlik, saltanat va
jahongirlikni anglatuvchi sinonimik qatorni tashkil etadi. Shoir bu to‘rt tarixiy shaxsni
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bir qatorda qo‘llash orqali ma’shuqaning go‘zalligi oldida barcha dunyoviy

saltanatlarning arzimasligini ko‘rsatadi. Bu parallelizm orqali ma’no kuchaytiriladi va
mubolag‘a san’ati amalga oshadi.

“Kel, ey sanam, ki bo‘ldi yana navbahoru iyd,

Kim, xushturur kishiga visoli nigoru 1yd.

Bir lahza ol niqob yuzungdin quyosh bikin,

Jam’ ayla anjumanda gulu lolazoru iyd”. “Navbahor’(yangi bahor), “gul” va
“lolazor” so‘zlari bir xil ma’noni, ya’ni bahor fasli, go‘zallik va yoshlikni anglatuvchi
sinonimik qatorni tashkil etadi. Shoir bu sinonimlarni qo‘llash orgali bahorning
sho‘xligini, go‘zalligini va bayramona kayfiyatini ko‘p qirrali tasvirlaydi.

Atoly g‘azallarida bir xil obraz yoki tushunchaning turli so‘zlar bilan
takrorlanishi emotsional ta’sirni kuchaytirishga xizmat qiladi. Bu usul o‘quvchida
ma’noni chuqurroq anglash va his-tuyg‘ularni kuchliroq kechlsh imkonini beradi.

“Joning uchun ko‘zungnung iki ka’batina, ’

Rasmedurur gadim hamesha qimoru iyd”.
“Gar qarorsiz ko‘zlaring oq uy ichinda o‘ynage

uy”’(oq chodir), “bubak”(qorachiq). Har bir sinonim ko ;"_.ning
beradi: “ko‘z” — umumiy tushuncha, “iki ka’ba” —&nuqaddasl
yorug ‘lik, “bubak” — chuqurlik va sirliolik Bu' sinonimik takférlar

kuchaytiradi. \ ,
“Ber jur’as bu tashnaga la’ling zilolidin...”, “Dilbaro,jla’ling \mayidur obi
kavsardin murod...” misralarida “lab” tushuncha51 "la’1"(yequt) ‘sinonimi orqali
ifodalangan. Shoir labni to‘g‘ridan-to‘g‘ri tilga olmasdan, uni “la’l™déb atash orgali
labning qizilligi, qattigligi va qadrliligini ta’kidlaydi. Bu sinonimik takror ‘erqali
ma’shuqganing lablari yanada jozibador va ma’naviy ne’mat sifatida tasvirlanadi.

Atoily g‘azallarida diniy va tasavvufiy tushunchalar ham sinonimik qatorlar
orqali ifodalanadi. Shoir bir xil haqiqatni turli diniy ramzlar orqali ochib beradi.

“Nega Muxtori Akramning libosin eski shol aylar,

Engingni Mustafo nuri, mengingni ham Bilol aylar”. “Muxtori Akram” (Eng
saylangan), “Mustafo”(Saylangan) va “Bilol”(Payg‘ambarning azoni) so‘zlari bir xil
ma’noni, ya’ni Payg‘ambarimiz Muhammad (s.a.v.)ni anglatuvchi sinonimik qatorni
tashkil etadi. Shoir bu sinonimlarni qo‘llash orqali Payg‘ambarimizning ulug‘vorligini
ko*p qirrali tasvirlaydi.
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“Zohido, hur-u qusur-u Kavsar-u Tubi sanga,

Bizga dilbar vaslidur dunyovu ugbodin murod”. “Kavsar”(jannat daryosi) va
“Tubi”(jannat daraxti) so‘zlari bir xil ma’noni, ya’ni jannat ne’matlarini anglatuvchi
sinonimik qatorni tashkil etadi. Shoir bu sinonimlarni qo‘llash orqali jannatning turli
ne’matlarini tasvirlaydi va oshiq uchun “dilbar vasli” ulardan ustun ekanligini
ko‘rsatadi.

“Shohid bila bir bo‘lsa Atoyig‘a ne ta’na,

Vahdat yulida ekti guli shohidu mashhud”. “Shohid”(guvoh, ko‘ruvchi) va
“mashhud”(ko‘rinib turgan narsa, go‘zallikning o°zi) so‘zlari tasavvufda bir xil
haqigatning ikki qirrasini anglatuvchi sinonimik juftlikni tashkil etadi. Shoir bu
sinonimlarni qo‘llash orqali oshiq va ma’shuga o‘rtasidagi chegarani yo‘qotadi va
ularni bir butunning ikki qismi sifatida tasvirlaydi.

Atoly g‘azallarida ba’zi so‘zlar kontekstga qarabgsinonimik ma’noga ega
bo‘ladi. Bu wusul she’r tilining ifodaviyligini oshi ”d1 va g#o‘quvchida yangi

assotsiatsiyalar uyg‘otadi.

“Men xastani bir olqish uchun so‘rg‘oningizg

Sizga ne ziyon bo‘lg‘ay, agar bo‘lsa

“Men base miskinmen-u, siz husn ila asru ,
va “miskin”(kambag‘al, 0jiz) so‘zlari kontekstga qarab gshignifig ho
sinonimlarga aylanadi. Shoir bu sinonimlarni qo‘llash jorgali
bo‘lgan cheksiz muhabbatini va uning ojizligini ko‘jrsatacl'i. | i

“Gar qarorsiz ko‘zlaring oq uy ichinda o‘ynasa...” *Joning uchun'ko‘zungnu
iki ka’batina...” misralarida “oq uy”(oq chodir) va “Ka’ba® sofzlari kontekstga gafab
ma’shuqganing ko‘zlarini anglatuvchi sinonimlarga aylanadi. Shoir bu'sin nimlarni
qo‘llash orqali ko‘zning turli xususiyatlarini ochib beradi;, “oquuy! — kenglik va
yorug‘lik, “Ka’ba” — muqaddaslik va ibodat. |

Atoiy g‘azallarida sinonimlar ko‘pincha antonimlar (ziddiyath. so*zlar)ibilan
birga qo‘llaniladi. Bu usul she’rda ziddiyatli vaziyatni yaratish va ma‘noni
chuqurlashtirishga xizmat qiladi.

“Chunki topti dardi ishqing lazzatin g‘amgin ko‘ngul,

Xotirimni ba’dazin qilg‘umdurur g‘am birla shod”. “G‘am”(qayg‘u) va
“shod”’(quvonch) so‘zlari antonim bo‘lsa-da, shoir ularni sinonimik ma’noda qo‘llaydi.
Oshiq uchun g‘am ham shodlik bilan barobar, chunki u ma’shuqadan kelgan ne’matdir.
Bu sinonimik ziddiyat orqali shoir ishgning murakkab va ziddiyatli tabiatini ko‘rsatadi.

“Bali, sen “rahmatan lilolamin™ sen,
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Ki qilding zohir-u botinni isloh™. “Zohir”(tashqi) va “botin”(ichki) so‘zlari
antonim bo‘lsa-da, shoir ularni birga qo‘llash orqali ma’shuqaning (yoki ulug* zotning)
ham tashqi, ham ichki go‘zalligini ta’kidlaydi. Bu sinonimik juftlik orqali shoir
go‘zallikning to‘ligligini ko‘rsatadi.

Atoiy g‘azallaridagi sinonimlik bir qator badiiy-estetik funksiyalarni bajaradi:

a)ma’no boyitish funksiyasi: Sinonimlar orqali shoir bir tushunchani ko‘p
qirrali ochib beradi, masalan, “husn”, “jamol”, “kamol” sinonimlari go‘zallikning turli
qirralarini tasvirlaydi;

b)emotsional kuchaytirish funksiyasi: sinonimik takrorlar orqali shoir
emotsional ta’sirni kuchaytiradi, masalan, “ko‘z”, “iki ka’ba”, “oq uy”, “bubak”
sinonimlari ma’shuqaning ko‘ziga bo‘lgan 1nt111shn1 kuchaytiradi;

d)ritmik va ohangdorlik funksiyasi: sinonimlar .She’rning  ritmik va
ohangdorligini ta’minlaydi, masalan, “visol” va “vasl” sinonimlari she’rning
musiqiyligini oshiradi;

yangi assotsiatsiyalar
labnigg qizilligi, qattigligi va

e)assotsiativ boyitish funksiyasi: sinonimlar o}

uyg‘otadi, masalan, “la’l” sinonimi orqali o‘quvc
qadrliligini tasavvur qiladi;
flalsafiy chuqurlik funksiyasi: diniy-tasavvufi

kontekstual sinonimlardan keng foydalamb she’r t111n1ng boyhgml 1f0dav1 1g1n1,,, a
ta’sirchanligini oshirgan. Atoiyning sinonimik tizimi shunchaki nutqning oyhgml
ko‘rsatish emas, balki chuqur ma’noviy va estetik yuklamaga ‘ega,vositadir. U otgali
shoir ma’shuganing go‘zalligini ko‘p girrali tasvirlaydi, ishqiy=helatlasni‘chuqutroq
ochib beradi, diniy va falsafiy g‘oyalarni ko‘p bosqichli tasvir orgali ‘ifodalaydi.
Sinonimik qatorlar, parallelizm, takroriy obrazlar va kontekstual sinonimlar. Atoiy.
she’riyatining o‘ziga xos xususiyatlarini tashkil etadi. Ushbu tahlillar shuni
ko‘rsatadiki, Atoiy sinonimlikni metafora, metonimiya va sinekdoha bilan
uyg‘unlashtirib, o‘ziga xos badiiy uslub yaratgan. Uning g‘azallaridagi har bir sinonim
butun bir olamni o‘zida aks ettiruvchi kichik oynadek xizmat qiladi. Bu esa Atoyni
nafagat mohir shoir, balki chuqur mutaftakkir va nozik didli san’atkor sifatida namoyon
etadi. Sinonimlikning bunday nozik qo‘llanilishi chig‘atoy she’riyatining badiiy
boyliklarini o‘rganishda muhim ahamiyatga ega.
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NANOKOMPOZIT Co-CNT NI GLYUKOZADAN UGLEROD MANBAI

SIFATIDA FOYDALANIB SINTEZ QILISH VA XOSSALARINI O'RGANISH

N.J. Mirzayorov', Y.B. Yakubov’, I.X. Xudayqulov?, B.T. Haitov'.
' O‘zbekiston Respublikasi Fanlar akademiyasi Umumiy va noorganik kimyo
instituti, Toshkent, O‘zbekiston.
2 lon-plazma va lazer texnologiyalari institute, Toshkent, O‘zbekiston.
E-mail: numonmirzayorov7@gmail.com

Annotatsiya

Mazkur ishda uglerod manbai sifatida glyukoza va kobalt manbai sifatida kobalt

nitrat asosida Co-CNT (kobalt-uglerod nanotubalari) nanokompozitini_sintez qilish
usuli ishlab chigildi. Sintez jarayoni glyukozaning karbonizatsiyasi hamda kobalt
ionlarining nanozarrachalarga aylanishi asosida ;-'Aalga oshirildi. < Olingan
nanokompozitning strukturaviy, morfologik va elektrg ﬁnyov' "xossalari o‘rganildi.

Kalit so‘zlar: Co-CNT, kobalt, uglerod nanotubalarl glyukow
nanokompozit, fotokataliz, elektrokataliz.
Kirish ,

Uglerod nanotubalarga asoslangan metall nanokomp02|tlar za| ona,ély
materialshunoslikning eng istiqbolli yo‘nalishlaridan®biti hisoblanadi. [Ugleérod
nanotubalarining yugori mexanik mustahkamligi, katta solishtirma sirt'maydoni va
yuqori elektr o‘tkazuvchanligi ularni katalizator tashuvchisi sifatida keng qo‘llash
imkonini beradi [1].

Kobalt nanozarrachalari o‘zining yuqori elektrokatalitik faolligi, magnit
xossalari va oksidlanish-gaytarilish reaksiyalaridagi samaradorligi bilan ajralib turads.
Kobalt asosidagi materiallar kislorod ajralish reaksiyasi (OER), kislorod gaytarilish
reaksiyasi (ORR), vodorod ajralish reaksiyasi (HER) hamda superkondensatorlar va
litiy-ion batareyalarda keng qo‘llaniladi [2, 3, 4].

Glyukoza esa gayta tiklanuvchi, ekologik xavfsiz va arzon uglerod manbai
bo‘lib, yuqori haroratlarda karbonizatsiyalanishi natijasida nanotuzilmali uglerod
materiallari hosil qiladi. Shu sababli glyukoza va kobalt asosida Co-CNT
nanokompozitlarini olish ilmiy va amaliy jihatdan katta qiziqish uyg‘otmoqda.
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Tadgiqgot magsadi

Kobalt tuzlari va glyukozadan foydalanib Co-CNT nanokompozitini sintez
gilish hamda uning strukturaviy, morfologik va funksional xossalarini o‘rganishdan
iborat.

Tadqgigot metodikasi

Co-CNT nanokompozitini sintez qilish uchun kobalt(ll) nitrat geksagidrat
(Co(NOs)2:6H20) va glyukozadan foydalanildi. Dastlab glyukoza distillangan suvda
eritildi va unga kobalt nitrat eritmasi qo‘shildi. Hosil bo‘lgan eritma magnit
aralashtirgich yordamida bir jinsli holga keltirildi.

Aralashma 80-90°C da bug‘latilib, qattiq prekursor olindi. Prekursor azot
atmosferasida 700-850°C haroratda 3 soat davomida karbonizatsiyalandi. Yuqori
harorat ta’sirida glyukoza uglerod manbai sifatida parchalanib, uglerod nanotubalar
hosil gildi. Kobalt ionlari esa metall Co® yoki CoO/Co0304 nanozarrachalarlga aylanib,
nanotubalar yuzasida bir tekis tagsimlandi.
Sintez gilingan material distillangan suv va g4

ilan yuvilib, vakuum
i XRD, morfologiyasi

topish jarayonini tezlashtlrlb, nanotubalar o‘sishi uehun)katalitik| markaz vazi
bajardi. -
XRD natijalari material tarkibida grafitlangan uglerod faza5| bilan b|r gatorda
Co?% CoO va qgisman CosOas kristall fazalarining mavjudligini ko‘rsatdi. Grafit
uglerodining difraksion maksimumlari nanotubalar muvaffaqiyatlishesil,bo‘lganligini
tasdiqgladi.

SEM va TEM tasvirlari diametri 20100 nm oralig‘ida bo‘lgan nanotubalar.va
ularning yuzasida joylashgan kobalt nanozarrachalarini ko‘rsatdi. EDS xaritalash
natijalari uglerod va kobalt elementlarining kompozit bo‘ylab bir tekis
tagsimlanganligini tasdigladi.

Co-CNT nanokompozitida kobalt markazlari va uglerod nanotubalar o‘rtasida
kuchli elektron almashinuvi kuzatiladi. Bu holat elektronlarning tez migratsiyasini
ta’minlab, zaryad tashuvchilarning rekombinatsiyasini kamaytiradi. Natijada
materialning fotokatalitik va elektrokatalitik faolligi ortadi.
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Bundan tashgari, Co-CNT nanokompoziti rivojlangan g‘ovak tuzilishi va katta

solishtirma sirt maydoni tufayli organik bo‘yoqlar, antibiotik qoldiglari va og‘ir metall
ionlarini adsorbsiyalashda yuqori samaradorlik ko‘rsatadi. Kobalt oksidlarining
mavjudligi esa kislorod ajralish reaksiyasi va superkondensatorlarda energiya saglash
samaradorligini oshiradi.

Tadgigot natijalari Co-CNT nanokompozitlari HER, OER va ORR reaksiyalari
uchun istigbolli elektrokatalizator bo‘lishi mumkinligini ko‘rsatdi. Shuningdek, ular
litiy-ion batareyalar va superkondensatorlar uchun yugori samarali elektrod materiali
sifatida qo‘llanish imkoniyatiga ega.

Xulosa

Kobalt tuzlari va glyukozadan foydalanib Co-CNT nanokompozitini sintez
gilishning samarali usuli ishlab chiqgildi. Karbonizatsiya® jarayonida uglerod
nanotubalar va kobalt asosidagi nanozarrachalardan tashkil topgan<kompozit- hosil
gilindi. Olingan material yugori sirt maydoni, rivojlangan#ianotubasimon morfologiya,
yaxshi elektr o‘tkazuvchanlik va yuqori katalitik fa bilap*tavsiflandi. Co-CNT
nanokompoziti fotokataliz, elektrokataliz, energiya
tozalash texnologiyalarida qo‘llash uchun istigbolli

Foydalanilgan ad; 'biyo

1. Shoukat R., Khan M.I. Carbon nanotubes: a review g
methods and applications in micro and nanotechnqiogy I/ Micr
—2021.—Vol. 27, Ne 12. — P. 4183-4192. https://dbi.orq/‘10.1007/s.(9'054 021-
6 i i)

2. Fan M., Dong Q., Ren J.,, Wang H., Wang X., Wang R. In-situ s,,wlf-
catalytically grown CoNi-doped C-N/CNT as a binder-free\electrocatalyst for high-
performance oxygen evolution reaction // Journal of Alloys'and Compounds. — 2023.
—Vol. 969. — Art. 172289. https://doi.org/10.1016/].jallcom.2028,372239

3. Chen J., Du Z., Cheng K., Bao J., Wang G., Yao Y., Song J.;»Yue Jy Xu K.,
Xie W., Qiang W., Liu Y., Wang X. Engineering NiCo.S4 nanoparticles anchored.on
carbon nanotubes as superior energy-storage materials for supercapacitors //-RSC
Advances. — 2022. — Vol. 12. — P. 34904-34909. https://doi.org/10.1039/D2RA06796J

4. Fida M., Igbal S., Shah M., Fazal T., Ismail B., Rehman H., Al-Fawzan F.F.,
Elkaeed E.B., Pashameah R.A., Alzahrani E., Farouk A. Mn?" Doped Cobalt Oxide and
Its Composite with Carbon Nanotubes for Adsorption-Assisted Photocatalytic
Applications // Sustainability. — 2022. — Vol. 14, Ne 24. — Art. 16932.
https://doi.org/10.3390/su142416932

49


https://doi.org/10.1007/s00542-021-05211-6
https://doi.org/10.1007/s00542-021-05211-6
https://doi.org/10.1016/j.jallcom.2023.172289
https://doi.org/10.1039/D2RA06796J
https://doi.org/10.3390/su142416932

FAN, TA’LIM, TEXNOLOGIYA VA ISHLAB CHIQARISH
INTEGRATSIYASI ASOSIDA RIVOJLANISH ISTIQBOLLARI
RESPUBLIKA ILMIY-AMALIY KONFERENSIYASI
VOLUME-3, ISSUE-09
PUHAHCOBAA I'PAMOTHOCTD CTYAEHTOB U EE BJIMSAHUE HA

IKOHOMMNYECKOE ITOBEJIEHUE
Sh.K.lbragimova
Navoiy davlat konchilik va texnologiyalar universiteti talabasi
AHHOTaANUS

B nanHOil craThe wHcclenyeTcss ypoBeHb (PUHAHCOBOW TPAMOTHOCTH CPEAH
CTYJICHYECKONW MOJIOJICKH M €r0 HEMOCPEJICTBEHHOE BIUSHUE HA UX 9KOHOMHUYECKOE
noBenenue. Ilepexom K BbeICcIIeMy OOpa30BaHUIO 3HAMEHYET COO0OIl Hauaso
(hMHAHCOBOH CaMOCTOSATEILHOCTH JJIsl OOJIBITMHCTBA CTYACHTOB, UTO CTABUT MX TIEPE.T

HEOOXOAMMOCTBIO 3(P(EKTUBHOTO YIIPABJICHUS JIMYHBIMU JOX01aMK M pacxoaMu. B

paboTe aHAIU3MPYIOTCS KIIFOUEBbIE KOMIIOHEHTHI (PMHAHCOBOM rPaMOTHOC T, BKIIIOYasL
HaBBIKK OIOJKETUPOBAHMS, COEPEKECHUM, YMpaB raMu g 0a3o0BOro

HMHBCCTHUPOBAHUA. Ha ocnHoge MCKIAUCTUIIIMHAPHOT

Kurouesrble ciioBa ) \

1]
duHaHCOBas TPaMOTHOCTD, CTYICHTBI, 3KOHOMHUECKOE HOBe,aelke My
cOepexenns, (UHAHCOBOE O0OpA30BAHME,  PALMOHATHHBIA Bbl%\p \ &
00pa3oBaHUeE. N\

B ycnoBusix coBpeMeHHOW TiI00anbHON PBIHOYHONW SKOHOMHKH (I)HHcheBaﬂ' ;
IPaMOTHOCTD TIPH3HACTCS OXHHM M3 BAKHEHIINX JKM3HCHHBIX HABBHIKOB XXI-BeKa,:
COMOCTABMMBIM 10 CBOEii 3HAYMMOCTH C 0a30BOil IPAMOTHOCTBIO M L(DPOBBIMMA. *
KoMmreTeHusIMU. Oco0yI0 akTyallbHOCTh 9Ta MpodsieMa MprUoOpEeTaeT MPU U3yYCHUN
cTyaeHuecko Mousoaexu. llepuox oOydeHuss B BbICIIEM Yy4eOHOM 3aBEACHUU
ABIIIETCS KPUTUYECKUM 3TallOM COLMAIU3allMU, KOTJAa MOJIOJble JIOAN BIIEPBBIC
BBIXOJIAT W3-TIOJ] TpsAMOM  (UHAHCOBOW OMEKM POAUTENECH W  HAYUHAIOT
CaMOCTOSITENIbHO MPUHUMATh SKOHOMHYECKHUE PEIICHUSI.
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CTyneHThl CTaJKUBAKOTCS C IIMPOKUM CIIEKTPOM (DUHAHCOBBIX BBI3OBOB: OT

pacnpeesieHus: eXEMECSIUHON CTUIIEHIUH WK 3apab0TKa 10 OIUIAThI apEHbl KUJIbS,
KOHTPAKTOB 3a 00y4YeHHE U yIpaBJICHUS MEPBHIMU OAHKOBCKUMH KapTamu. B To ke
BpEMSl COBPEMEHHBIN (DMHAHCOBBIA PBHIHOK MpeIaraeT MOJIOACKA MHOXKECTBO
CO0JIa3HOB U JIETKOJIOCTYITHBIX MHCTPYMEHTOB, TAKUX KaK MOTPEOUTENHCKUE KPEAUTHI,
MUKpO3aiimMbl, paccpoukn (BNPL-cepBucbl) M KpUNTOBadIOTHBIE aKTUBBL. be3s
JOJDKHOTO YPOBHSI 3HAHUW 3TH HMHCTPYMEHTBI MOTYT CTaThb IPUYHMHON CEPBE3HBIX
JOJITOBBIX 0053aTEIbCTB.

N3yuenne BausHUS (PUHAHCOBBIX 3HAHWWM HAa peajbHBIC MOCTYIKH CTYICHTOB
MO3BOJISIET TOHATH, HACKOJBKO HA(PGEKTUBHO MOJIOJ0E TMOKOJECHHE CIHOCOOHO
WHTETPUPOBATHCA B OKOHOMHUYECKYIO CHCTEMY CTpaHbl. 4 Hacrosiass crarhs
HampapJicHa Ha KOMIUICKCHBIM TEOPETUYECKUH U IPAKT deckuil aganm3 YPOBHSI
HaHT HXSKOHOMHHECKOTo

(uHAHCOBOM TPaMOTHOCTHU CTYJIEHTOB, BBISIBJICHUE JIETEP,
MOBE/ICHNUS U OOOCHOBAaHUE POJM BBICIIMX Y4eOH
(bMHAaHCOBOM KYJIbTYPBI MOJOJEHKHU.

CylmHOCTD ¥ CTPYKTYPa (pUHAHCOBOM rPaAMOTH

Hpe>1<):[e 4YeM aHaJIM3UpPOBATL BJIMAHHC
IIOBCOCHHUC, H€O6XO}II/IMO YETKO  OIPECACJIMTD |

YCTaHOBOK.
K\ A

DTOT KOMIIOHEHT BKJIIOYAET B ce0sI MOHNMAaHKE 0a30BbIX BKOHOMI/I‘ICCKI/IX KoHuenupm

K HuM oTHOcATCS 3HaHuUE TPUPOJbl MHGIAIUM (Kak 06CCH6HI/IBaIOTC$I ,ueHLm o,
BpEMEHEM), TTOHUMAaHHE MEXAHU3MOB PAOOTHI IPOCTHIX M CJIOXKHBIX IPOIICHTOB 1o
BKJIaJaM M KpeauTaM, a TaKKe OCO3HAaHWE KOHIICIIIMM COOTHOIICHUS PHCKa, U
JIOXOJHOCTH TIpU WHBECTUPOBAHUU. [[JIs1 CTyJAEHTOB 3HAHHWE ATHUX OCHOB SIBIISCTCS
0a30BBIM IIMTOM OT (PUHAHCOBBIX MOIICHHUYECTB M HEBBITOJHBIX OaHKOBCKUX
MIPOTYKTOB.

3HaHWE TEOPHH HE HMMEET CMBICIA, €CIM OHO HE TPUMEHSETCS Ha IPAKTHKE.
@duHaHCOBbBIC HABBIKH NPOSIBIISIFOTCS B IIOBCETHEBHBIX IEHCTBUSX: YMEHUU BECTH YUET
JIOXOJIOB W PacxXxoiOB, CIOCOOHOCTH (QOopMUpPOBaTH cOepekeHus: (MOIyIIKY
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0e30MacHOCTH), CPaBHUBATH YCJIOBHUS PA3IMYHBIX (PUHAHCOBBIX YCIYT Mepel HX

HpI/IO6pCT€HI/I€M N CBOCBPCMCHHO OIlIAYMBAaTh CUCTA.

OTOT 3JEMEHT OTpa)kaeT BHYTPEHHEE OTHOIICHUE CTYACHTA K JCHbI'AM U BPEMEHH.
Hampumep, opueHTHpOBaH JIM MOJIOJON YEIOBEK HAa KPaTKOCPOYHOE MOTpediieHue
(OIpUHLIMIT «OKUTh CETOJHSAIIHUM JIHEM») WM K€ OH CKIOHEH K JIOJITOCPOYHOMY
IJIAHUPOBAHUIO (MHBECTUIIMU B Oyjylllee, HAKOIUICHHS HAa KpYyIHbIE Menu). Y
CTYJICHYECKOM MOJIOJIKM YacTo MpeodiagaloT KpPaTKOCPOYHBIE YCTAHOBKH, YTO
00yCJIOBJIEHO MCUXOJIOTMYECKUMU OCOOCHHOCTSMH BO3pPACTa U AABICHUEM HHIYCTPUH
MapKETHHTa.

Biansinue ¢puHAHCOBOM IPAMOTHOCTH HA NATTEPHbI IKOHOMHYECKOI0 IIOBEIeHMS

A

SMHI/IpI/I‘-IeCKI/Ie HCCIICAOBaHUS B obacTu IIOBECOCHYCC

SKOHOMUKU HARJISITHO
JIOKa3bIBAIOT, YTO YPOBEHb (PUHAHCOBOW TI'PaMOT
MPEIUKTOPOM (TpeficKazaTesieM) TOro, Kak MMEHH
SKOHOMHMYECKUX CUTyalUsX.

TPaTUTh 3HAUUTEIIBHYIO YacTh OIO/KETa B MEPBBI
i (GUHAHCOBOM MOMOIIU OT POAMUTENICH, YTO M

(pa3Biieuenusi, Xo00M).

dopMupoBaHUE COEPEKEHUM SIBISETCA KIHOUYEBHIM I/IH,Z[I/IKaTOPOM paIfPIOH.aJ'ILHOFO
HSKOHOMHYECKOTO TOBEJACHHS. [ paMOTHBIE CTYIECHTHI MOHUMAIOT BaXKHOCTH npaBHna_
«3aIIaTh CHavaga ce0e» M PEeryysipHO OTKIAJBIBAIOT (PUKCHPOBAHHBIA MPOLUEHT 0T

mto6oro goxona. OHM UCTIOJIB3YIOT OAHKOBCKHUE JICTIO3UTHI MIIM HAKOMUTENIbHBIE CHETAa

JUTSI 31U THI IeHeT oT nHQIsn. CTyIeHTHI 0e3 (MHAHCOBBIX 3HAHUH YaCTO CUUTAIOT,
9TO WX JOXOJ CIMIIKOM Maj JJisi COepeXeHHI, He OCO3HaBas, YTO PETyJAPHOCThH
HaKOTUICHUH Ba)KHEE MX IMEpBOHAYAIBHOTO oObema Osiarogapsi 3pdEKTy CI0KHOTO
MPOIIEHTA.

OnHolt M3 caMbIX OMACHBIX 30H JJII COBPEMEHHOM MOJIOACKH SIBIIACTCS 3a€MHOE
noBesieHue. JIOCTYNMHOCTh OHJIAMH-KPEIUTOBAHUS M KPEIUTHBIX KapT CO37aeT
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WUTIO3UI0 O€CIUIaTHBIX JieHer. PUHAHCOBO HETPAMOTHBIE CTYAECHTHI JIETKO IONaAat0T

B JIOBYIIKY MHUKpPO(MHHAHCOBBIX OpraHW3alliii, HE yMes MpaBUIBLHO PACCUUTATH
nonHyto croumocth kpeauta (IICK) u mepematy mo npouentam. OUHAHCOBO
IPaMOTHBIE MOJIOJIbIE JIOAM TPHUOEraloT K KpeauTam TOJBKO B Ciydae KpaiHen
HEOOXOAMMOCTH (HAampuUMep, O0Opa30BaTCIbHBIA KPEAUT KaK WHBECTHIHS B
YEJIOBEUECKHI KaIUTall) U CTPOT0 KOHTPOJIMPYIOT YPOBEHb CBOEH JJOJITOBOM HATPy3KH.

DakTopbl, popMUpyIHE PUHAHCOBYI0 TPAMOTHOCTH MOJIOACKHU

YpoBeHb (UHAHCOBOW KYJIbTYpbl CTYACHTOB (OPMHUPYETCS IO/  BO3JEHCTBUEM
MHOKECTBa (DaKTOPOB, KOTOPHIE MOXKHO pa3[eiuTh HAa TPU OCHOBHBIC TPYIIIIBI:
CEMEIHbIE, aKaJIEMUYECKUE U TEXHOJIOTUYECKHE.

MOKYIIOK U TTOOMIPsIICS 3apab0TOK KapMaHHBIX JCHET,
BBICOKHE TOKa3aTeld (UHAHCOBOW ajanTaliuu
MaTTEPH NOBEICHUS KONMUPYETCs MOJCO3HATENBHO:
CTYAEHT C BBICOKOU JI0JIE BEPOSITHOCTH TOBTOPU

CoBpeMeHHbIE CTYJIEHThl — 3TO LHU(pPOBOE
HKOHOMHUYECKOE HOBe):(eHHe CUJIBHO 3aBUCHUT

OIIYIIEHUE PEeaJTbHOCTH TpaThl (PU3MUESCKUX z[eHer (DI/IHa OBM
ceroaHst 00sA3aTeIbHO JOJIKHA BKIIFOYATh B €0 DJI€MEHTHI Kn6ep6e3
KaK CTYJICHTBI YaCTO CTAHOBSITCS MUIIICHBIO I (PUITMHTA U I/IHTepreT

Crparerun noBpiiieHusi (MHAHCOBOW I'PAMOTHOCTH B yHnBepcheTCKO'ﬁ. éfi)-g';le"-‘:t.

TT0CKOMIBbKY CEMbSI HE BCET/[a MOXKET 00CCIICUHTh JOIDKHBI yPOBEHD SKOHOMHUGCKOM
MOATOTOBKH, OCHOBHYIO OTBETCTBEHHOCTb 3a JJOJTOCPOYHOE MOBBILIEHUE (PUHAHCOBOI
IPaMOTHOCTH JIOJDKHBI B35ITh Ha ce0s BbICIIME yuyeOHble 3aBefeHus. MoepHu3anus
YHUBEPCUTETCKOM Cpelbl B 3TOM HANPABIECHUH MOXKET OCYIIECTBIISITBCS YeEpes3
HECKOJIBKO KIIFOUEBBIX CTPAaTEruil.

Bo-nepBrix, BHeApeHHE O00s3aTEbHBIX WM JJIEKTUBHBIX (KYpCOB IO BBHIOOPY)
JUCHUIUIMH TI0 JIMYHBIM (pUHAHCaM JJIsl CTYACHTOB BCeX crernuaibHocTeld. He Tonbko
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Oyayliue >KOHOMMCTBI, HO U HWHXXEHepbl, Bpauu, ¢uionoru u WUT-cnennanuctsl

JOJDKHBI  YMETh  pPACCUMTBIBATH HAJOTH, IOHUMAaTh NPUHLMIBI T[EHCHOHHBIX
HAKOIUJICHUMN Y OLICHUBATh PUCKU MHBECTULINH.

Bo-BTOpBIX, cO31aHne Ha 0a3e YHMBEPCUTETOB CTYACHUYECKUX (PUHAHCOBBIX KIyOOB,
BOJIOHTEPCKUX JIBDKEHUM U KOHCYJBTAallMOHHBIX IEHTPOB. B pamkax Takux
WHULIMATUB CTYJIEHTHl CTapIIMX KypCOB HJKOHOMHYECKHX (HhaKyJIbTETOB MOTYT
BBICTYNIAaTh B POJIM MEHTOPOB [IJIi CBOMX COKYPCHUKOB, OOBSCHSISI CIIOKHBIC
(hMHAHCOBBIE KOHLETIIMU MOHSATHBIM SI3bIKOM IO IPUHIUITY «PaBHBIA PAaBHOMY.

B-TpeThux, npoBegeHNE MPAKTUUECKUX CUMYJISIIUNA, XaKaTOHOB U (DUHAHCOBBIX WTD.
WNurtepaktuBHbie (POpMBI 00yUeHUS, UMUTUPYIOUIUE PEAbHBIC  PHIHOYHBIEC YCIOBHUS
(Hampumep, yIpaBlIeHUE BUPTYaJbHbBIM MHBECTUIMOHHBIM HOpPT(eEaeM), MO3BOJISAIOT

CTYJEHTaM COBEpLIaTh OMOKM B O€30IacHON aKaJeM#MecKol peae, He Tepss

DKOHOMUKHU. YPOBEHb 3HAaHUW B

nonrocpounbii  3¢dext. PamumonansHoe BKOHOMI/I‘IGCKOC OBCHCHH
CIEUAIUCTOB CIIOCOOCTBYET CHUKEHUIO 10U z[e(bonTHLIx erm/ITo CTHM?
MIPUTOK BHYTPEHHETO HMHBECTUITMOHHOTO KanmuTana Ha (POHI0BbIe pBIHB%\ 174 HOBbI
OOIIyI0 SKOHOMHYECKYI0 CTaOMJIBHOCTh TOCYIapCTBa. VHHBepCHTeTLI Bmc'rynasl
IpaiiBepaMi W3MEHEHHM, CIIOCOOHBI 3aJIOXKUTh MPOYHBIA (PyHIAMEHT q)HHaHCQBOI/I.‘
KYJIbTYpbI, KOTOPBI TO3BOJUT HOBOMY IIOKOJIEHHIO YBEPEHHO U B(b(l)eKTI/IBHO,QF .

OPUEHTHUPOBATHCS B YCIOKHSIOMIEMCS MUPE COBPEMEHHBIX (DMHAHCOB.
HUcnop30BaHHBIC HCTOUYHUKHA

. Lusardi, A., & Mitchell, O. S. (2014). The economic importance of financial literacy:
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. Thaler, R. H., & Sunstein, C. R. (2008). Nudge: Improving decisions about health,
wealth, and happiness. Yale University Press.
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MADANIY TADBIRLARNI LOYIHALASHTIRISH METODIKASI

Hamitova Sunbula Bahodirovna
Buxoro davlat universiteti, Tasviriy san’at va musiqa ijrochiligi kafedrasi
o‘qituvchisi, O‘zbekiston

ANNOTATSIYA

Mazkur maqolada madaniy tadbirlarni loyihalashtirish metodikasining pedagogik
mazmuni, nazariy asoslari va amaliy imkoniyatlari tadqiq etiladi. Madaniy tadbirni
samarali tashkil etish jarayoni fagat tashkiliy faoliyat bilan chegaralanmasdan, uning
magsadi, mazmuni, auditoriyasi, shakli, badiiy ifoda vositalari, ijodiy yechimlari,
tashkiliy mexanizmlari hamda kutilayotgan natijalarini oldindan belgilashni nazarda
tutuvchi yaxlit loyihaviy jarayon sifatida talgin gilinadi. Tadgiqotda madaniy
tadbirlarni loyihalashtirishning maqgsadli, mazmuniy, "agnostlk ijodiy, tashkiliy;
kommunikativ va refleksiv bosgichlari ilmiy- ik jibatdan tahlil qilinadi.
Shunmgdek talabalarda madanly tadblrlarnl [ ,.,.fompetenSIyasml
va2|yatI|

Kalit so‘zlar: madaniy tadbir, loyihalashtirish, metodika, loyihaviy yodash;@iv,
kreativlik, ijodiy faoliyat, ssenariy, dramaturgiya, tadbir konsepsiyasi, kommunikativ
kompetensiya, tashkiliy kompetensiya, talaba, madaniy faeliyat;, refleksiya, kasbiy

tayyorgarlik.

KIRISH

Bugungi kunda madaniyat va san’at sohasida yuz berayotgan o‘zgarishlar
madaniy tadbirlarni tashkil etishga yangicha yondashuvni talab etmoqda. Zamonaviy
madaniy tadbir auditoriyaning estetik va ma’naviy ehtiyojlarini qondirish bilan bir
gatorda, uning ijtimoiy faolligini oshirish, ijodiy salohiyatini namoyon etish, milliy va
umuminsoniy gadriyatlarga munosabatini shakllantirish hamda madaniy mulogot
uchun qulay muhit yaratish imkonini beruvchi murakkab pedagogik va ijtimoiy-
madaniy jarayonga aylanmoqda.
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Madaniy tadbirlarni tashkil etish bo‘yicha mavjud o‘quv adabiyotlarda tadbirlarning

nazariy va amaliy jihatlari, sahnalashtirish san’ati, tadbir shakllari, tashkil etish usul va
vositalari, dramaturgiya, ssenariynavislik hamda ijodiy jamoalar bilan ishlash
masalalari alohida o‘rin egallaydi. Shu jihatdan qaraganda, madaniy tadbirni sifatli
tashkil etishdan avval uni ilmiy-pedagogik asosda loyihalashtirish zarur.

Loyihalashtirish tushunchasi muayyan magsadga erishish uchun amalga oshiriladigan
faoliyatning mazmuni, ketma-ketligi, resurslari va kutilayotgan natijalarini oldindan
belgilash jarayonini anglatadi. Madaniy tadbirni loyihalashtirishda esa mazkur jarayon
badiiy-estetik, pedagogik, psixologik va tashkiliy komponentlarning o‘zaro
uyg‘unligini ta’minlashga xizmat qiladi.

Madaniy tadbirni loyihalashtirish jarayonida “Nima uchunstadbir tashkil etiladi?”,
“Kimlar uchun tashkil etiladi?”, “Tadbir orqali qanday g oya ilgari suriladi?”, “Qanday
mazmun va vositalardan foydalaniladi?”, “Tadbir qanday shaklda amalga osh1r1lad17”
va “Tadbir yakunida qanday natijaga erishilishi kutil 1
topish talab etiladi. Demak, loyihalashtirish t

belgilaydi. Mazkur maqgolaning magsadi madanly {tadbi
metodikasining mazmuni, tarkibiy tuzilishi val pedagoglk Jimk
jihatdan asoslashdan iborat. i

MADANIY TADBIRLARNI LOYIHALASHTIRISHNING
PEDAGOGIK ASOSLARI

Madaniy tadbirni loyihalashtirishni pedagogik jarayon®, Sifatida, garash uning
mazmunini yanada chuqurrog anglash imkonini beradi. Chunki:har‘ganday madaniy
tadbir muayyan auditoriyaga yo‘naltiriladi va uning ishtirokchilari facliyatidasma’lum
o‘zgarishlarni yuzaga keltirishni ko‘zlaydi. Shu sababli tadbirning magqsadi ‘fagat
tomoshabinlarni ko‘ngilochar faoliyatga jalb qilish bilan chegaralanmasligi lozim.

Madaniy tadbir loyihasi mazmunan yaxlit pedagogik tizim sifatida garalishi mumkin.
Unda magsad, mazmun, shakl, metod, vosita, ishtirokchilar faoliyati va kutilayotgan
natija o‘zaro bog‘liq holda tashkil etiladi. Biror tarkibiy qismning yetarlicha ishlab
chigilmasligi tadbirning umumiy samaradorligiga ta’sir ko‘rsatishi mumkin.

Masalan, tadbirning mavzusi to‘g‘ri tanlangan bo‘lsa-da, auditoriyaning yosh
xususiyatlari, qgizigishlari va ehtiyojlari hisobga olinmasa, tadbir mazmuni
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ishtirokchilar uchun yetarli darajada qizigarli bo‘lmasligi mumkin. Aksincha,

zamonaviy va qiziqarli shakl tanlangan bo‘lsa-yu, tadbirning g‘oyaviy mazmuni aniq
belgilanmasa, uning tarbiyaviy va ma’rifiy samaradorligi pasayadi.

Shu sababli madaniy tadbirlarni loyihalashtirish metodikasida “maqgsad—auditoriya—
mazmun-shakl-vosita—natija” izchilligi muhim metodik tamoyil sifatida qaraladi.

Madaniy tadbirlarni tashkil etish bo‘yicha o‘quv qo‘llanmalarda ham tadbirning
nazariy asoslari bilan bir gatorda uning shakllari, usullari, vositalari va sahnalashtirish
jihatlari bir butun jarayon sifatida ko‘rib chiqiladi. Bu holat loyihalashtirish jarayonida
nazariy bilim va amaliy faoliyatning o‘zaro bog‘ligligini ta’minlash zarurligini
ko‘rsatadi.

MADANIY ~ TADBIRNI LOYIHALASHTIRISHNING”  ASOSIY
BOSQICHLARI

Madaniy tadbirlarni loyihalashtirish metodikasini sh
bog‘liq bosqichlar asosida tashkil etish mumkin. £

g‘oyasi belgilanadi. Tadbir g‘oyasi uning barcha keylngl tarkibi
birlashtiruvchi konseptual asos vazifasini bajaradi. Ikkinchi bosgic ,audiQ ry
o‘rganish bilan bog‘liq. Tadbir ishtirokchilarining yoshi, gizigishlari, ijtimoiy | JﬂbéSl
madaniy ehtiyojlari va mavjud bilim darajasi o‘rganiladi. Audltorlyam hlsobga
olmasdan ishlab chigilgan loyiha tadbir mazmunining “real ehtiyojlardan uzilib
golishiga olib kelishi mumkin. Uchinchi bosgichda tadbirning.magsad va vazifalari
aniqlashtiriladi. Maqsad umumiy yo‘nalishni belgilasa, vazifalar-ushbu, magsadga
erishish uchun bajarilishi lozim bo‘lgan aniq faoliyatlarni ifodalaydi.

To‘rtinchi bosqich mazmunni ishlab chiqish bosqichidir. Unda mavzuga mos
materiallar, badiiy asarlar, tarixiy va madaniy faktlar, musiqiy va vizual materiallar,
sahna ko‘rinishlari hamda boshga ifoda vositalari tanlanadi. Mazmun tanlashda
materiallarning ishonchliligi, badiiy giymati, tarbiyaviy ahamiyati va auditoriyaga
mosligi e’tiborga olinadi. Beshinchi bosgich tadbir shakli va badiiy yechimini
belgilashni nazarda tutadi. Tadbirning shakli uning mazmuniga mos bo‘lishi kerak.
Tematik kecha, ijodiy uchrashuv, festival, ko‘rik-tanlov, ma’naviy-ma’rifiy dastur,
teatrlashtirilgan kompozitsiya yoki boshga shakllardan foydalanish mumkin. Oltinchi
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bosgich ssenariy va dramaturgik tuzilmani ishlab chigishdan iborat. Ssenariy

tadbirning mazmuniy va badiiy rivojlanish yo‘nalishini belgilaydi. Unda ekspozitsiya,
vogealar rivoji, konflikt, kulminatsiya va yakun kabi dramaturgik elementlarning
o‘zaro bog‘ligligi ta’minlanadi. Yettinchi bosqich tashkiliy jarayonni rejalashtirish
bilan bog‘liq. Bu bosqichda ijrochilar, boshlovchilar, rejissyorlik guruhi, texnik
xodimlar, bezak ishlari, ovoz va yorug‘lik ta’minoti, media vositalari hamda vaqt
resurslari belgilanadi. Sakkizinchi bosgich amalga oshirish va monitoring jarayonidir.
Tadbirni tayyorlash davomida rejalashtirilgan ishlarning bajarilishi nazorat gilinadi,
zarur hollarda loyiha tarkibiga o‘zgartirishlar kiritiladi.

Yakuniy bosqgich refleksiv tahlilni nazarda tutadi. Tadbir yakunlangach, uning
magsadga muvofigligi, auditoriya reaksiyasi, tashkiliy jihatlari; badiiy yechimlari va
pedagogik samarasi tahlil gilinadi. Mazkur tahlil keyingi onlhalarnl takomillashtirish
uchun metodik asos vazifasini bajaradi.

MADANIY  TADBIRLARNI  LOYIHALASHT
YONDASHUV

konsep5|ya ishlab chigadi, ssenarly yaratadi, urochllar faoliyatini rejalash radi’ 'va
tadbir natijasini baholaydi. Natijada ta’lim jarayoni nazariyybilimni amahy faoliyat
bilan bog‘laydi.

Sayfullayev va Rustamovlarning “Madaniy tadbirlarni tashkil etish mahorati”’ o ‘quv
qo‘llanmasida ham ushbu fan doirasida talabalarni tadbir ssenariysini yaratish, ijediy;
tashkiliy va sahnalashtirish ishlarini amalga oshirishga tayyorlashga e’tibor qaratilgan.
Shu nuqtayi nazardan, talabaga “madaniy tadbir haqida ma’lumot berish”dan ko‘ra,
“madaniy tadbir loyihasini yaratish” topshirig‘ini berish metodik jihatdan samaraliroq
hisoblanadi. Chunki loyiha yaratish jarayonida talaba bir vaqtning o°zida nazariy bilim,
jjodiy tafakkur, tashkilotchilik va kommunikativ ko‘nikmalarni qo‘llaydi.

KREATIVLIKNI RIVOJLANTIRISHDA MADANIY TADBIR
LOYIHASINING AHAMIYATI
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Madaniy tadbirlarni loyihalashtirish ijodiy tafakkurni rivojlantirish uchun Kkatta

imkoniyat yaratadi. Chunki loyiha ishlab chigish jarayonida standart yechimlardan
tashgari yangi g‘oyalarni ilgari surish, turli badiiy vositalarni uyg‘unlashtirish,
muammoga bir necha nuqtayi nazardan yondashish talab etiladi. Kreativ yondashuv
tadbirning mavzusini noodatiy talgin qgilish, auditoriyani faol ishtirokchiga aylantirish,
zamonaviy axborot-kommunikatsiya texnologiyalaridan foydalanish va badiiy
ifodaning yangi shakllarini izlashda namoyon bo‘ladi. Masalan, “Milliy qadriyatlar va
zamonaviy yoshlar” mavzusidagi tadbirni oddiy ma’ruza shaklida tashkil etish o‘rniga
interaktiv teatr, multimedia kompozitsiyasi, muammoli dialog yoki ijodiy laboratoriya
shaklida loyihalashtirish mumkin. Bunda tadbirning mazmuni saglangan holda uning
auditoriyaga ta’sir mexanizmi o‘zgaradi. Shuning uchun madaniy tadbirlarni
loyihalashtirish metodikasida kreativ topshiriglar muhim o°rin egallashi lozim.
Talabaga bitta muammo uchun bir nechta konsepsiya ishlab chigish, tadbirning
an’anaviy va innovatsion shakllarini taqqoslash, cheklan _an resurslar sharoitida ijodiy
yechim topish kabi topshiriglar berilishi mumkin.

MADANIY TADBIRNI LOYIHALASHTIRIS

ijtimoiy tajriba, madaniy ehtiyoj, tadbirga munoSabat, va Ishtirok
omillarni hisobga olish mumkin. Talabalarga amaliy'mashg‘ulot davomida ' yidﬁgi
vaziyatni berish mumkin: “18-22 yoshdagi talabalar, uchun milliy madaniyatga
bag‘ishlangan tadbir tashkil etish topshirildi. Siz tadbiry, tashkilotchisi' sifatida
auditoriyani ganday o‘rganasiz va tadbir mazmunini ganday., tanlaysiz?”", Ushbu
topshiriq talabaning tayyor sxemadan foydalanishiga emas, mustagil~metodik, garor
gabul gilishiga imkon beradi.

MADANIY  TADBIRLARNI LOYIHALASHTIRISHDA INTERFAOL
METODLARDAN FOYDALANISH

Madaniy tadbirlarni loyihalashtirishni o‘qitishda interfaol metodlardan foydalanish
talabaning faol ishtirokini ta’minlaydi. Aynigsa, “aqliy hujum”, “
“loyiha himoyasi”, “ijodiy laboratoriya”, “rolga kirish”, “ssenariy konstruktori”,
“konseptual xarita” va refleksiv tahlil kabi metodlar samarali natija berishi mumkin.
“Ssenariy konstruktori” metodida talabalar tayyor mavzu asosida tadbirning asosiy

muammoli vaziyat”,
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gismlarini mustaqil ishlab chiqadilar. Dastlab g‘oya, keyin konflikt, qahramonlar,

sahna epizodlari, musigiy va vizual vositalar, boshlovchi nutgi hamda yakuniy yechim
ishlab chigiladi.

“Loyiha himoyasi” metodida talabalar tayyorlagan madaniy tadbir loyihasini
auditoriya oldida himoya qiladilar. Bunda ular o‘z loyihasining maqsadi, auditoriyasi,
mazmuni, metodlari, badiiy yechimi va kutilayotgan natijalarini asoslab beradilar.
“Muammoli vaziyat” metodida esa talabalarga tadbir jarayonida yuzaga kelishi
mumkin bo‘lgan tashkiliy yoki ijodiy muammo beriladi. Masalan, asosiy ijrochi tadbir
boshlanishidan oldin gatnasha olmasligi, texnik vositalarning ishlamay qolishi yoki
auditoriyaning tadbirga faol qo‘shilmasligi kabi vaziyatlar taklif qilinadi. Talaba
mazkur muammoga tezkor va ijodiy yechim ishlab chigadi.

Bunday metodlar talabaning nafagat nazariy bilimini,gbalki kasbiy vaziyatlarda
mustagqil garor gabul gilish gobiliyatini ham rivojlantiradt.

MADANIY TADBIRNI LOYIHALASHTIRI
TARKIBI

va tashkll etish tamoyillari haqida nazariy tasavvurga ega bo lishi kerak
komponent metodik faoliyat bilan bog‘liq bo‘lib, bunda talaba‘ tadbirning
mazmuni, shakli, metod va vositalarini tanlay olishi muhimdir:

[jodiy komponent yangi g‘oya ishlab chiqish, muammoga nostandartsyondashish,
badiiy yechim topish va tadbir konsepsiyasini yaratish qobiliyatida namoyon bo:ladi.

Tashkiliy komponent tadbirni rejalashtirish, vaqt va resurslarni tagsimlash, ijrochilar
faoliyatini muvofiqlashtirish va tadbir jarayonini boshqarish bilan bog‘hg:
Kommunikativ komponent esa turli yosh va ijtimoiy guruh vakillari bilan mulogot
qgilish, ijodiy jamoa bilan ishlash, auditoriya bilan samarali aloga o‘rnatish va oz
g‘oyasini aniq ifodalash qobiliyatini qamrab oladi. Refleksiv komponent tadbir
natijalarini tahlil gilish, kamchiliklarni aniglash va keyingi faoliyatni takomillashtirish
imkonini beradi.
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MADANIY  TADBIRLARNI LOYIHALASHTIRISH METODIKASINI

TAKOMILLASHTIRISH SHARTLARI

Madaniy tadbirlarni loyihalashtirish metodikasini samarali tashkil etish uchun ta’lim
jarayonida nazariya va amaliyotning uzviyligi ta’minlanishi lozim. Talaba madaniy
tadbirlar nazariyasini o‘rganish bilan bir qatorda real yoki modellashtirilgan tadbir
loyihalarini ishlab chigishi zarur.

Ikkinchidan, topshiriglar oddiy reproduktiv xarakterdan ijodiy va muammoli
xarakterga bosgichma-bosqich o‘tishi kerak. Talabadan tayyor ssenariyni qayta ishlab
chigish emas, mustaqgil konsepsiya yaratish talab etilishi uning ijodiy faolligini
oshiradi.

Uchinchidan, ragamli texnologiyalardan foydalanish |mkon|yatlar|n| loyihalashtirish
jarayoniga integratsiya gilish zarur. Multimedia tagdimotlari, V|deomater|allar raqamll
afishalar, interaktiv platformalar va vizual kontent taddir
mosligini ta’minlashga yordam beradi.

tashkiliy |mkon|yat kommunlkatlv yechim va kut‘ilayotgan natljal :
magsadga muvofig.

Beshinchidan, har bir loyiha yakunida refleksiv tahlil tashkll etilishi kera | TaI
“Nima yaxshi ishladi?”, “Qaysi jihat kutilgan natijani bermadi?”} “Qanday o° gartlrlsh
kiritish mumkin?” kabi savollar asosida o‘z faoliyatini tahlikqilishi lozim.

MUHOKAMA

Madaniy tadbirlarni loyihalashtirish metodikasining o‘ziga xosligi shundaki, “u
pedagogik, badiiy, psixologik va tashkiliy faoliyatni yagona jarayonda birlashtiradi.
An’anaviy yondashuvda tadbir ko‘proq tayyorlanadigan va namoyish etiladigan
mahsulot sifatida garalsa, loyihaviy yondashuvda u muayyan muammoni hal gilishga
garatilgan ijodiy-pedagogik jarayon sifatida namoyon bo‘ladi.

Bunda talabaning roli ham o‘zgaradi. U tayyor tadbir ijrochisi emas, balki tadbir
konsepsiyasini ishlab chigadigan, auditoriyani tahlil giladigan, ijodiy yechimlarni
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tanlaydigan, jamoa faoliyatini tashkil etadigan va natijani baholaydigan faol subyektga

aylanadi.

Shu nuqtayi nazardan, madaniy tadbirlarni loyihalashtirish metodikasini o‘qitishda
“bilim berish — mashq gildirish — loyiha yaratish — himoya qilish — tahlil gilish —
takomillashtirish” ketma-ketligiga asoslangan metodik tizimdan foydalanish magsadga
muvofiqdir.

XULOSA

Madaniy tadbirlarni loyihalashtirish zamonaviy madaniyat va san’at sohasi
mutaxassislarini tayyorlashda muhim metodik yo‘nalishlardan biri hisoblanadi. U
tadbirni oddiy tashkiliy jarayondan magsadli, mazmunli, ijodiy -va natijaga
yo‘naltirilgan faoliyatga aylantirish imkonini beradi.

Tadbirni loyihalashtirish jarayonida muammoni aniqla
chiqish, auditoriyani o‘rganish, magsad va v
shakllantirish badiiy shakl va vositalarni tanlash S

talabalarning kreativ fikrlashi, mustagil garor gabul gilishi, kommuhikati" va
qobiliyatlarini rivojlantirish bilan belgilanadi. Loyihaviy wva muammol i
interfaol metodlar, kreativ topshiriglar hamda refleksiv faohyatm uyg un ashtirish
talabaning kelgusidagi kasbiy faoliyatiga amaliy tayyorgarligini Kuchaytiradi

Shunday qilib, madaniy tadbirlarni loyihalashtirish metodikasini:takomtllashtirish
bo‘lajak mutaxassisning nafaqat tadbirni tashkil etish mahoratini, balkiuning“ijodiy-
pedagogik, kommunikativ, tashkiliy va kasbiy kompetensiyalarini rivojlantirishga
xizmat qiluvchi yaxlit ta’limiy mexanizm sifatida garalishi mumkin.
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CTATUCTHUYECKHUE METO/AbI AHAJIM3A U ITPOI'HO3UPOBAHMUSA

BPEMEHHBIX PA/10B
HarmeryJiiaeB Ainoc Adardaii-yiabl
Maructp TamkeHTcKOro I'ocy1apcTBEHHOr0 DKOHOMUYECKOIO Y HUBEPCUTETA
AHHOTAIUA

B cratee paccmaTpHBAarOTCd OCHOBHBIE CTaTUCTUYECKHE METOABl aHalIW3a M
IPOrHO3UPOBAHMSI BPEMEHHBIX PSAJOB. AKTYyalbHOCTh MCCIIEI0BaHUS OOYCIIOBJIECHA
IIUPOKUM MPUMEHEHUEM CTATUCTUYECKHX METOJOB NMPHU U3YYEHUH SKOHOMHUYECKUX,
COLIMAIIBHBIX, AeMOrpauuECKUX U MPOU3BOACTBEHHBIX IPOLIECCOB. BpeMeHHbIe psijibl
IO3BOJIIIOT ~ MCCIIENOBATh M3MEHEHME IIOKas3aTened BO BPEMEHM, BBIABIATH
3aKOHOMEPHOCTH, CE30HHbIE€ KOJEOaHHs W TEHIEH i pazBuTus. B pabote
COMIIOHGHTBI, METOJIbI

CIVIAKMBAHUs JTaHHBIX, CKOJB3ALIAs CpeaHss, O
aHanu3 TPEHJAa W II0Ka3aTeld TOYHOCTU IPOT
yAENAeTCa INMPAKTUYECKOMY 3HAYEHHIO CTAaTHCTUEECKO
orpannuenusM. CHenaH BBIBOA O TOM, YTO NPMMEHEH I
aHaJIU3a BPEMEHHBIX PSI0B MO3BOJISET MOBBICUTH | GocHOBa
pPELIEHNH U TOJIYYUTh KOJIMYECTBEHHYIO OLICHKY éyg:[ympro pasBHTHs

bl

MIPOIIECCOB.

KinoueBble ¢J0Ba: CTaTUCTUKA, BPEMEHHOW D, \, IPOrHO3MPOBAHME, TPEHI,
CE30HHOCTB, CKOJIb3A11ast CpenHss, JKCIIOHECHINAIBHOE CIVIaXKMBaHHUE,

CTAaTUCTUUYECKUU aHAJIN3.
Beenenue

CoBpeMEHHOE pa3BUTHEC OSKOHOMHUKH, HAyKM M OOIIECTBAa COMPOBOXKAACTCS
MOCTOSIHHBIM HAKOIUICHHEM CTaTHCTHYeCKOM wuHpopmaruu. [Ipaktudyeckn oboe
SIBIICHUE MOJKHO TPEJCTABHTH B BHJIC YHCIOBBIX IOKa3aTelel, N3MCHSIOMUXCS BO
BpeMeHH. K TakuM TIOKa3aTeisiM OTHOCSTCS OOBEM IPOM3BOJCTBA, YPOBEHB
UHQIISAIIH, YUCTICHHOCTH HACEIICHHSI, TIPOIaXKU TOBAPOB, IOXO/IbI HACEIICHHS, YPOBECHb
6e3paboTuIlbl, 00HEM IKCIIOPTA U UMITOPTA U MHOTHE JIPYTHE TTOKA3ATEIIH.
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W3ydyeHne AMHAMHMKM CTAaTUCTMYECKHUX IIOKa3aTenaeil mMeeT OOJIbLIOE 3HAYEHHE,

ITOCKOJIBKY I/IH(l)OpMaHI/ISI O IIPpOUIJIOM ITO3BOJIACT BBIABJIATH 3aKOHOMCPHOCTH PA3BUTHUA
HCCIICAYCMOI'O ABJICHUA W HUCIIOJIB30BAaTh UX JIA IIOCTPOCHHA IMPOTHO30B. I[JI?I ATOM
CJIU B CTATUCTHKC IINUPOKO IPUMCHAKOTCA MCTOAbI aHAJIN3d BPCMCHHBIX PAIO0B.

BpeMeHHBIM psiioM Ha3bIBA€TCA MOCIEIOBATEIBHOCTh CTATUCTUYECKUX 3HAUYCHHM
ONPEJEICHHOT0 I0Ka3aTelsl, PAaCHOJIOKEHHBIX B XPOHOJOTUYECKOM MOPSJIKE.
Hampumep, ganHsie 0 rogoBoM o0beMe MPOU3BOJCTBA MPEANPUATUS 32 JECITh JET
00pa3yloT BpEMEHHOM psAl. AHaIUM3 TaKOro psija IMO3BOJISIET OMNPEACIIUTD,
YBEJIMUMBACTCS WJIM YMEHBIIACTCS IOKa3aTelib, HACKOJbKO OBICTPO MPOUCXOASAT
M3MEHEHHUS U CYIIECTBYIOT JIU PETYJISIPHBIE KOJIeOaHusl.

AKTyaJ'IBHOCTB HCCIICOA0BaHNA BPCMCHHBIX PsAAOB CBs3aHa C H€O6XOIII/IMOCTBI'O
IIPpUHATHA pGHIGHI/Iﬁ B YCIOBHAX HCEOIPCIACICHHOCTU. 4 OCYyIapCTBCHHBIC OPIraHbI

WCIOJIB3YIOT TIPOTHO3BI IPU  Pa3pabOTKE COLHMAILHQSSKOHOMBMECKHX JMPOrpamMM,

NpEeNIpUATAs — NpPU IUIAHUPOBAaHWUU IPOU3BOJAGEBA U ofaxg (PMHAHCOBbIE

kazatgnen. [lo5Tomy

opraHu3alnvn — IIpU aHaJIN3C 3KOHOMHYCCKUX

METOJOB CTaTUCTUYECKOI'O0 MPOTHO3UPOBAHUS SIBIISET
COBPEMEHHOW MPUKJIAJTHOW CTATUCTUKH.

b
Heabo naHHON PpadoOTHI SBIACTCA paCCMOIpéﬂme ' OCHOBHBI
METOJIOB aHajHM3a M [POrHO3MPOBAaHMSA BPEMEHHBIX pPSHJIOB | U
o

BO3MOKHOCTEHN MX MPAKTUUECKOTO NPUMEHEHUS.
JI71sl JOCTHKEHHMS TIOCTaBJICHHOM LIENH HEOOXOJUMO PEIINTE CIICHYIOLINE 3a1auu: |

e PACCMOTPETH MOHATUE U CTPYKTYPY BPEMEHHOTO PAIA;

e M3Yy4YUTh OCHOBHBIE METO/bl AHAIN3A JUHAMUKH;

e OXAapaKTEpHU30BaATb METOIBI CIVIAJKUBAHUS TAHHBIX;

e PaccMOTPEThH CIIOCOOBI BHISIBICHUS TPEHIa U CE30HHOCTH;

e M3YYUTb OCHOBHBIE ITOAXO/bI K CTATUCTUYECKOMY IIPOTHO3UPOBAHUIO;
e OIIPENEIINTH MTOKA3aTeNIN OLICHKA TOYHOCTH IIPOrHO30B.

1. IlonsiTHE W CTPYKTYPAa BPEMEHHOTI'0 psijia

B cratuctuke BpeMEHHOU psiji IPEICTaBIsICT COO0N yMOPSIOUYCHHYIO COBOKYITHOCTh
3HAQYEHUHM CTATUCTUYECKOTO II0KA3aTels, OTHOCAIIMXCS K IOCJIEN0BATEIbHBIM
MOMEHTAM WJIU NIEpUOJIaM BPEMEHHU.
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B 3aBucumocTH OT XapakTepa HM3y4aeMOro IOKa3aTelss BBLACISAIOT MOMEHTHBIE U

WHTEpBaJIbHbIE BpPEMEHHBIC psiibl. MOMEHTHBIA psAJl  XapaKTepU3yeT COCTOSIHHUE
SBJICHUS HA KOHKPETHBIM MOMEHT BpeMeHHW. Hampumep, YUCIECHHOCTH HACEIICHUS
CTpaHbl Ha HAYaJIO KaXXA0T0 rofa. IHTepBalIbHBIN sl OTpakaeT pe3ysibTaT Ipoliecca
3a ompeeaeHHbI epro. HampuMep, 00beM pou3BeIeHHOM MPOTYKIIMH 32 KaXK b
MeCHII.

OCHOBHBIMM 3JIEMEHTaMU BPEMEHHOTO psiia SIBJSIOTCS BPEMSI U YPOBEHB psifa. Bpems
0003HaYaeTcs Kak tt, a COOTBETCTBYIOIEEC €My 3HAUEHHUE MOKa3aTelsi — Kak yty t.

OI[HOI71 N3 TJAaBHBIX 3aJda4 daHAJIKW3a BPCMCHHBIX PAOOB ABJLICTCSA BBIABJICHUC
3aKOHOMCpHOCTCI>’I HU3MCHCHHMUS ITOKAa3aTCIIA. I[JIH 9TOr0 MCIOJIb3YIOTCA a0COJIFOTHBIC U
OTHOCHUTCIIBHBIC ITIOKA3aTCIIN JUHAMMWKH.

AOCONIOTHBIM MPUPOCT MOKa3bIBAET, HACKOJBKO CHWICH II0Ka3aTenb 110

CPaBHEHHIO C MIPEABIAYIIMM MUK Oa3HCHBIM [IEPHOJIO0
Ayt=yt—yt—1.\Deltay t=vy t-y {t-1}.

Ecnu pe3ynapTar nosoKUTENbHBIN, MOKA3aTeNlb YBEINY

— YMCHBIIMJICH. *

TeMr pocTa onpenensercsi OTHOLIEHUEM TEKYIIETO ypOB%:I K Bpej

%

Tp=ytyt—1-100%.T_p=\frac{y t}y {t-1}}\cdot100\%% \

)

W0

Temn IpHUPOCTa NOKA3BIBACT OTHOCUTCIPHOC N3MCHCHUC ITOKA3aTCILA " ‘

Trap=(yt—yt—1yt—1)-100%.T {np}=\left(\frac{y_t-y_{t-1}}Hy {t-
1} H\right)\cdot100\%.

PaccmotpuMm ycnoBHbll npumep. Ilpenmonoxum, oObeM mnpomax HNpeanpUsTUs
coctaBui B 2022 roay 10 miH cym, B 2023 rogy — 12 miH cym, a B 2024 rony — 15
MJIH CYM.

AoOcomoTHbIi pupoct B 2023 roay mo cpaBHeHUIo ¢ 2022 ro10M COCTaBUT:
12—10=2 mun cym.12-10=2\text{ MaH cym}.

Temr pocTa COCTaBHT:
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1210-100%=120%.\frac{12}{10\cdot100\%=120\%.

CrnenoBarenibHO, 00beM Tpoaaxk yBenuuuiics Ha 20%.

B 2024 rony aOcoroTHBIA NPUPOCT OTHOCUTENBHO 2023 roaa paBeH:
15—12=3 mun cym.15-12=3\text{ MaH cym}.

Temn pocra:

1512-100%=125%.\frac{15}{12}\cdot100\%=125\%.

Takum O6p330M, CTaTUCTUYCCKHEC II0Ka3aTClId AHMHAMHKHU II03BOJIAIOT HE TOJIBKO
ONIpCACINTL HAIIPAaBJICHHUC M3MCHCHHS II0KA3aTClIsd, HO M KOJIMYCCTBEHHO OICHHUTDH

CKOPOCTh €r0 U3MCHEHHS. ¢y

2. OCHOBHBbI€ KOMIIOHEHTbDI BPEMECHHOI'0 psiia

U Clly4alHasi COCTABJISIONIAs.

Tpena npencrasiser coO0# T0ATOCPOUHOE HanpagneHH“e M3MEHEHHUS MIOKA3aTe
MOYET BBIPAXKaTbCS B YCTOWYHUBOM POCTE, CHUKECHUN an%v,_ombcm SITHbHO CTAOMIIBH

()
COCTOSIHUH.

Hanpumep, IOCTENEHHBIH POCT YHCICHHOCTH HACEICHUSE, B, TEUCHHME |HECKOIBKHIX
JECATUIETHI MOXKET pacCMaTPUBATHCS KaK JIOJTOCPOYHAs TEHACHLIMS.

Ce30HHAsi COCTABJSIIOLIAS CBsA3aHA C PETYJISPHBIMH H3MEHEHUSME. HOKa3aTeIs
BHYTpH Troja. Ce30HHOCTh XapaKTepHA /JIi MHOTHUX SKOHOMHUYECKHX MPOHECEOB.
Hamnpumep, o0beM npoax HEKOTOPBIX TOBAPOB MOXKET 3HAYUTENHHO YBEJINUMBATHCA
B ONpEIeJICHHbIE MECSIIbI r0/1a.

HMukanyeckue KoJieGaHUsl CBSI3aHBI ¢ 0oJiee JUIMTEIBHBIMH IEPUOTUICCKIMHU
n3MeHeHus MU, OHU MOTYT HaOJII01aThCsI, HAPUMED, B IKOHOMHYECKOM aKTUBHOCTH.

CayuaiiHasi cocTaBJsAOLIAsl OTPAXKAET BIUSHUE (PAKTOPOB, KOTOPHIE HEBO3MOXKHO
IIOJIHOCTBIO TpeAcKa3aTh 3apaHee. K HUM OTHOCATCS HEOXKUIAHHBIE W3MEHEHMUS
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cIpoca, TNPUPOAHBIC SIBJICHUS, BHEIIHWE SKOHOMMUYECKHE COOBITHSI U JApYyrue

00CTOSITETTLCTRA.
B o6miem Buie BpeMEHHOM Psifi MOYKHO TIPEJICTABUTH CIAEAYIOIIMM 00pa3oMm:
Yt=Tt+St+Ct+Et,Y_t=T t+S t+C_t+E t,

rae TtT t— TpenpoBas coctaBistomas, StS t — ce3onHas coctasistomas, CtC t —
HUKIIMYecKas coctapittomas, EtE t — cimywaiinas cocrapistomast.

B HCKOTOPBIX MOJICIIAX UCIIOJBb3YCTCA MYJIbTUINNIMKATUBHOC IIPCACTABJICHUC!
Yt=Tt-St-Ct-Et.Y _t=T t\cdot S_t\cdot C_t\cdot E _t.

BriOop Mozenu 3aBUCUT OT XapakTepa UCCIEyEMbIX TaH

3. MeToabl Criia:;KuBaHUs BPpeMEHHbIX Psi/I0B

PeanbHbIE CcTaTUCTHYECKHWE MaHHBIE YacTO COJACPXKaT
koJsiebanusi. [loaToMy mepen mocTpoeHueM MporHesa 6
BPEMEHHOM P,

Opgnum 13 Hanbosee pacnpoCTpaHEHHBIX MGTOI[SB ABIIACTC
CpeHeii. ‘

3HaY€HUE HECKOJIbKMX IO0CJIEe0BATEeNIbHBIX HAOIIOACHUM. HanpnMep, TpeaneHha;[
CKOJIB3SII11Iast CPEeIHAS ONpeensercs no popmyse: )

y t=yt—1+yt+yt+13.\bar{y} t=\frac{y {t-1}+y t+y {t+1}}{3}.

[Ipeanonoxum, 00beM MpOJaX 3a TPHU MOCIEAOBATEIBHBIX Mecsia cocTanisieT 100,
120 u 140 equuun. Toraa TpexmecsauHasi CKOJIb3SIIIas CPEIHS PaBHA!

y =100+120+1403=120.\bar{y}=\frac{100+120+140}{3}=120.

CriaxuBaHUE TO3BOJSET YMEHBIUTH BIMSHHUE CIYyYaWHBIX KOJICOAHWNW W JTydIle
YBHUJIETh OOIIYIO TEH ICHIIUIO.
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HenocTtatkom mpocToit ckob3sIeil cpeHei SBIeTCs TO, 4TO MPHU BHIOOPE OOIBIIOTO

nepuoaa CrVIaXKUBaHUS HMHPOpMAIMs O TMOCIEAHUX HAONIOJECHUAX MOXKET HMETh
HEJIOCTAaTO4YHBbIM Bec. Kpome Toro, kpanHue 3HA4YeHUs psAJa MOTYT HE HMETh
COOTBETCTBYIOIIUX CTJIAKEHHBIX 3HAYCHUM.

Jpyrum MEeTOI0M SIBIIIETCS IKCOHEHIMAJIbHOE CIiIa:KuBaHue. B ero ocHOBE JIEKUT
uaess 0 TOM, 4To Oojiee MO3JHUE HAOMIOACHUS JOJIKHBI UMETh OOJIBIIUN BEC MpuU
MIPOTHO3UPOBAHUU OYYIIEro 3HAUCHHUS.

[Ipocreiiiias MOAENb SKCIOHEHIIMAIIBHOTO CIIIAKUBAHUSI UMEET BUJL:
St=aYt+(1-a)St—1,S_t=\alpha Y_t+(1-\alpha)S_{t-1},
rae StS_t — cruaxkeHHoe 3HaYeHHE, YY_t — (pakTHueCcKOE 3HAUCHME IOKA3aTelNs,

St—1S_{t-1} — mpexsinymee criaxeHHoe 3HaueHne, 4 a\alpha’— xo>pduument

CriiaxuBaHHs, HpI/IHI/IMaIOHII/Iﬁ 3HauyeHus ot 0 a0 1.

Ecmu o\alpha 6mm3ko k 1, mporHo3 cuiibHee peagUpyet
nanHbiX. Ecmu olalpha mmeer HeOosblioe 3HauGHUE,
MpeIbIAyIINe 3HAYCHHUS.

Takum oOpaszoM, BBIOOp THapameTpa crnancHBaHL MeeT
KauecTBa MPOTHO3A.

4. AHasu3 TpeHaa
2 ) ‘.;‘:l

OnHOM M3 OCHOBHBIX 3aJlay CTATUCTUYECKOrO aHAJIM3a BPEMCHHBIX PSAIOB SIBISETCS

OTIPENIECIICHNE TEHACHIMN PAa3BUTHUS ITOKA3ATEIIA.

JInst 9TOro MOXKET HCMOJIBb30BAaThCS METOJ AHAIMTUYECKOIO BbIpaBHHUBaHUsH IIpu
JUHEWHOM TpPEHAE 3aBUCHMOCTb IIOKa3aTelasl OT BPEMEHU IPEACTaBIETes
YPaBHEHHUEM:

Yt=a+bt,Y t=a+bt,

raAc aa — YPOBCHbB IMOKA3aTCJIA IIPpU YCIIOBHOM Ha4aJIbHOM MOMCHTC BPECMCHU, a bb —
Cp€aAHCC UBMCHCHUC ITOKAa3aTCJIsI IIPU YBCIIMYCHUN BPECMCHU HA OJIHY CAWHUILY.
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Ecnau b>0b>0, naGironaercst TeHICHIMS K pocTy, a eciau b<0b<0, mokazaTeiab umeeT

TCHACHINIO K CHHMXKXCHHIO.

Paccmotpum ycnoBHbI mpumep. [Ipeamnonoxum, 4to B TeUEHHE MSATH JIET 00beM
IIPOU3BOJCTBA IPEIIPUATUS COCTABIISIL:

I'onm O0beM mpou3BoaACTBA
2020 100
2021 108
2022 115
2023 123
2024 130

BI/II[HO, 4TO IIOKA3aTCJib B IOCJIOM YBCIHMYHNBACTCA. I[JBI 0JI1ce TOYHOI'O OLPCACICHUS

SIBJISIETCS METOJ HAaUMEHBIUX KBajapaToB. CyTh
TaKoM JIMHUM, KOTOpasi MUHUMH3UPYET CYMMY KBa
3HAYEHUM OT PACUETHBIX.
A ‘.7"
[Tocne onpenenenus nmapaMeTpoB YpaBHEHUSI MOKHOQ HC%;FOJIIBOBa
Oynyumux 3HadYeHWM Tmokazarens. OaHako nonyquHfiIﬁ HPOIHO3 Heo o1
MHTEPHPETUPOBATH OCTOPOKHO, MMOCKOIBKY MPOIOJIKEHHE Bbmﬁg;eHHoﬁ TeH/ICHIIUN B
OyIyLIeM He TapaHTUPYETCS. | -

S. IIporuo3upoBaHue BpeMEHHBIX PSA0B

CratucTryeckoe NpOrHo3MPOBAHKE TIPEICTABIIAECT COOOM MPOIIECC MOTYYEHUS OLESHOK
OyIylIMX 3HaYE€HUHN TTOKa3aTelis Ha OCHOBE UMEIoLeNcs nHpOopMauu.

[IporHo3 MokeT OBITh KPAaTKOCPOYHBIM, CPEIHECPOUYHBIM WIIH JIOJITOCPOYHBIM.
KpaTkocpouHbie TpOrHO3bI YACTO UCTIOJIB3YIOTCS JJ1s1 ONIEPATUBHOTO TIJIAHUPOBAHHS, A
JOJITOCPOYHBIE — JIJISl CTPATErM4eCKOro aHAIN3A.

[IpocreiimuM cmocoOOM MPOTHO3UPOBAHMS SIBISETCS HCIOJIb30BAHUE CPEIHETO
ypoBHs psina. OHAKO TakoW MOJXO/J LIeeCO00pa3eH MPEUMYIIECTBEHHO B CIyvasX,
KOTJa ITI0Ka3aTelb HE JEMOHCTPUPYET BBRIPAKEHHOU TEHACHIMU.
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Ecnu B naHHBIX HaOMI0Aa€TCs TPEH, MOXKET IPUMEHSTHCS JIMHEIHAST MOJIEIIb:

YA t=a+bt\hat{Y}_{t}=a+bt.

I[JI}I JaHHBIX C CC30HHOCTBIO HGO6XOI[I/IMO YUYUTBIBATb CC30HHLIC q)aKTOpBI. HaHpI/IMCp,
CCJIN IIpoAaXu CHKCIrOAHO YBCIIMYMBAIOTCA B I[eKa6pe, ITPOrHO3, HOCTpOGHHLIP'I oe3
y4u€Ta CC30HHOCTHU, MOJKCT CYIICCTBCHHO OTIIMYATbCA OT (i)aKTI/I‘-K?CKOI‘O 3HAa4YCHMA.

CoBpeMeHHbIN CTaTUCTUYECKUIN aHAINU3 UCHOJIb3YET TaKKe Oosiee CI0KHBIE MOJEIH,
BKJIIOYAsi MOJIENIM aBTOPErPECCUH, CKOJB3SIIEr0 CPEeIHEro U KOMOMHUpPOBAaHHBIE
Mozaenn. OIHMM W3 HM3BECTHBIX KiaccoB sABIsOTCS Moaenmn ARIMA, kotopeie
IIO3BOJISIFOT YUUTHIBATh 3aBUCHMOCTbH TEKYIETO 3HAYEHUS BPEMEHHOTO psifa OT €ro
MPOLLIbIX 3HAYEHUHN U OIIMOOK NPEAbIAYIIUX POTHO30B.

BbI00p KOHKpPETHON MOJENH 3aBUCUT OT CTPYKTYPbI

'HbIX, IIPOAOJLKUTCIIbHOCTH

BpPpEMCHHOI'O psAaad, HAIUYUA TPCHAA U CC30HHOCTH, a TAKIKC IIC HCCIICIOBAHNL.

6. Onenka kayecTBa NPOrHO3UPOBAHMSA

MAE=1nZt=1n|Yt—YAt|,MAE=\frac{1}{n}\sum_{t:1}"{n}|Y_t-\hat{Y}_t|,

rae YtY t — ¢axtuueckoe 3nauenue, Y t\hat{Y} t — mporHo3HOe 3HAUCHNE, ann
— KOJIMYECTBO HAOJIFOCHUIA.

Jpyrum mokasaresneM sBIISIeTCS CpeaHsisi aOCOMOTHAS MPOIIEHTHAS OINOKA:

MAPE=100%n) t=1nYt=Y"tYt|. MAPE=\frac{100\%}{nHsum_{t=1}"{n}
\left|\frac{Y_t-\hat{Y} t}{Y_t}\right|.

Yem MeHblIIe 3HAaYEHUE OLIUOKHU, TEM OJIMAKE TPOTrHO3HBIE 3HAYCHUS K (DAKTUUYECKUM.

OpHako HCMONb30BaHME OJHOTO TIOKa3aTess OIIMOKM HE BCerJa J0CTaTOYHO.
Hanpumep, MAPE wmoxer co3gaBaTh mnpoOieMbl Mpu Haduuuu (HAKTUYECKUX
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3HauYeHUM, OMU3KUX K Hymto. [loaTomMy npu BeIOOpE MO/IEM HEOOXOJUMO YUUTHIBATD

OCOOCHHOCTH KOHKPCTHOI'O Ha60pa JaHHBIX.

JIJ1st IpoBepKH KauecTBa MOJIEIH IE1eCO00pa3HO pa3IesaTh TaHHbIE Ha 00YJaIOIIyIO
U TecTOByr dYacTu. Ha oOydaromieil BbIOOpKE MOJCIB CTPOMUTCS, a Ha TECTOBOM
OIICHWBAETCS €€ CIIOCOOHOCTh IPOTHO3MPOBATH paHee HE MCIOJb30BaHHBIC
HaOIIOIEHUS.

Takol moAXoA MO3BOJIIET CHU3UTH PUCK TOTO, YTO MOJEIb XOPOIIO OMNMCHIBAET
MPOLLUIbIE JAHHBIE, HO TUIOXO0 paboTaeT MpH MPOTHO3MPOBAHUY HOBBIX 3HAUYECHU.

7. HpaKTI/I‘IeCKOC SHAYCHHE CTATUCTUIECCKOI'O ITPOrHO3UPOBAHMNA

CraTrcTH4eCKOE MPOrHO3UPOBAHUE PUMEHAETCS BO MHOTHX CepaxACATEIbHOCTH.

B »skxonoMuke IIPOIrHO3blI  UICIIOJIB3YIOTCA  OJIA
IIpONU3BOACTBA, HOTp€6I/IT€JIBCKOFO CIIpocCa, ICH U ap

(hMHAHCOBBIX PECYPCOB.

B nemorpadum cratucthueckue MOACIH H03£Hﬂ
YUCJICHHOCTH HACEJICHUS, POXKIAEMOCTH, CMEPTHO

¥ U MUTPALO

MMPOAYKIHIO. HaHpI/IMep, Mara3uH MOXCT U3YUYUTH JaHHLIC O HpQI[aX(aX 3a HECKOJIBKO
i

JET U ONIPE€ACINUTD, B KAKMC MCCAILIbI CIIPOC HA KOHKPCTHEIC TOBapI)I YBCIIMYNBACTCS.

B rocy1apcTBEHHOM YIIPABICHUM IIPOTHO3UPOBAHUE MOKET MCHONB30BATHES IS
MOJATOTOBKHA  COIMAIbHO-DKOHOMHUYECKUX  MPOTrpaMM W OICHKH:. Oy IyIIuX
MOTPEOHOCTEH B pecypcax.

Bwmecte ¢ TeM cTaTUCTUUYECKUI MPOTHO3 HE SIBISETCS TAPAHTUPOBAHHBIM OMKCAHUEM
Oynymero. OH OCHOBaH Ha OMNPEICICHHBIX NPEANOIOKEHUIX U HNMEIONIEHCs
uHpopmanuu. Ecnu cTpykTypa uccieryeMoro npouecca CylueCTBEHHO U3MEHSIeTCs,
MIPOTHO3HASI MOJIETh MOXKET MOTEPSITh TOUHOCTD.

Hampumep, mojiens, mocTpoeHHasi Ha JaHHBIX MEPUOJIa OTHOCUTEIIBHO CTA0MIBHOTO
HKOHOMHUYECKOTO Pa3BUTHUS, MOXKET XyXe paboTaTh NMpU BO3HUKHOBEHHH PE3KUX
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BHEIIHUX H3MeHeHuil. [loaTomMy craTMcTHUYECKHUH MPOTHO3 HEOOXOAMMO PETYJISPHO

repecMaTpUBaTh TI0 Mepe MOCTYILICHUS HOBBIX JaHHBIX.
3akJIouYeHue

AnHanuz BPEMCHHLIX PAJOB ABJIICTCA OOAHUM M3 Ba’XHBIX HaHpaBJIeHI/Iﬁ CTAaTUCTHUKHU,
IMO3BOJIAIOIIUM HCCJIICAOBATE M3MCHCHHC PA3JIMYHBIX COLHUAJIBHO-9KOHOMHYCCKHUX U
IMPOU3BOACTBCHHBIX rokasarteJiei BO BPCMCHHM.

B X0A€ HCCIICOAOBAaHUA OBLII0 YCTAHOBJICHO, 4TO BpGMCHHOfI PAx MOKET COACPKATH
HCCKOJIBKO COCTAaBJIAIOMIUX: TPCHA, CC30HHLIC U IMUKIIMYCCKHC KOHe6aHI/I$I, a TaKXXC
cnyqaﬁHy}o COCTAaBJAIOIIYIO. Hx BBIACIICHHUC IIO3BOJISACT ooJiee FJIY60KO ITOHATDH
XapaKTCp UCCICAYEMOTIo Ipornecca.

!

JI1s aHanM3a BpEMEHHBIX PSI0B MPUMEHSIOTCS pa3iny CTaTUETUYECKNE METO/IBI.
K nambonee pacnpocTpaHEHHBIM OTHOCSITCS pacyeT el
CKOJNB3SIIEH CpeOHEN, HKCIOHEHIUAIbHOE CT.

BbIpaBHHUBAHUC. HpI/I HAJIMYUK OoJiee CIIOXKH

JTUHAMUKH, METO]I
daHaTuTHIECKOE

MMPUMCHATHCA CIICHUAJIBHBIC MOACIIN IIPOTrHO3HUPO

Oco0oe 3HaueHnEe UMEET OIIEHKA KauecTBa nonyqﬁa] ‘
MIPEIETHTh eHU

MAE, MAPE u apyrux mokasaTeseil Io3BOJIseT O I
MPOTHO3HBIX U (PakTudecKux 3HadeHuil. [Ipu sTom Bbldigp METO/Ia OLIEHKH HOIDK
COOTBETCTBOBATH OCOOCHHOCTSAM UCCIIEYEMbIX TAHHBIX. | I
b }»‘r‘
Takum 00pa3oM, CTATUCTUYECKUE METOJIbI aHAIN3a M MPOTHOZUPOBAHUS BPEMEHHBIX
PAIOB ABISIIOTCSA 3(PGHEKTUBHBIM HWHCTPYMEHTOM KOJIMYeCTBEHHOEO WICEIIe 10BaHNs
JTMHAMHYECKHX MpoNeccoB. MX mNpuMeHEeHHe MO3BONSeT BBIABIATH “TCHICHIHN,
OIICHWBATh 3aKOHOMEPHOCTH W (opMupoBaTh 0OOCHOBAHHBIE MPOTHO3BL »OaHAKO
pEe3yJIbTaThl CTATUCTUYECKOTO MPOTHO3UPOBAHMS CIIEyET paccMaTpUBaTh € yHETOM
OTPAaHUYCHHUM MCMOJIb3YEeMON MOJIENIM, KaueCTBAa MCXOJHBIX JAaHHBIX U BO3MO>KHOIO
M3MEHEHUS YCIIOBUI Pa3BUTHSI UCCIIEAYyEMOro Mpoiiecca.

CnucoK UCnoJb30BaAHHOM JINTEPATYPHI
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INTEGRATED NUMERICAL MODELING AND FUNCTIONAL

ASSESSMENT OF CEREBRAL AUTOREGULATION IN PATIENTS WITH
CONCOMITANT PERIPHERAL AND CAROTID ARTERY DISEASE

Tursunov Sardorbek Normurodovich
Jumanazarova Mokhinur Jumanazar kizi
Introduction

Multisystemic atherosclerosis simultaneously affecting the carotid and lower
extremity peripheral arterial beds represents an aggressive phenotype of macrovascular
disease. While macroscopic arterial narrowing is routinely evaluated using anatomical
Imaging, systemic endothelial dysfunction often leads to microvascular failure long
before structural occlusion completes. Cerebral gautoregulation (€A) and
cerebrovascular reactivity (CVR) are vital physiologi anisms maintaining
steady cerebral blood flow despite systemic blood ,;v,;*“
W|th multi-focal perlpheral atherosclerosw

secondary ischemic events.

Materials and methods

A prospective clinical validation study was,conducted on a ohortfof 12

patients presenting with internal carotid artery stenosis, (55%-75%) and con omit}%nt
lower-extremity peripheral artery disease (Fontaine stage H-11, verified by Ankle-
Brachial Index (ABI) < 0.6). Continuous trans-cranial Doppler (TCD) ultrasonography
of the middle cerebral arteries was paired with beat-to-beat non-invasiveiarterial blood
pressure monitoring (Finapres system). Cerebral autoregulation was quantified using
the transfer function analysis (TFA) parameters: phase shift, gain, and coherence in the
low-frequency range (0.05-0.15 Hz). Functional vasomotor challenges included the
breath-holding test for the Breath-Holding Index (BHI). A distributed lumped-
parameter hydraulic circuit model (Windkessel-based numerical simulation) was
constructed to calculate regional cerebral perfusion pressures under variable peripheral
vascular resistance stresses.

Results and discussions

The clinical cohort demonstrated a profound structural-functional mismatch,
where patients with severe PAD (lowest ABI scores) exhibited a critically low phase
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shift (\(0.21 \pm 0.08\) rad) and compromised BHI compared to control subsets,

reflecting a degraded cerebral autoregulatory capacity. The predictive numerical model
achieved exceptional predictive performance (R? = 0.88, p < 0.001). Multi-parametric
sensitivity analysis identified the systemic ankle-brachial index, local carotid plaque
instability scores, and microvascular phase-lag as the highest-weighted independent
determinants of cerebral circulatory failure. The numerical framework successfully
mapped localized territorial hypoperfusion risk with an overall accuracy of 88.5%.

Conclusion

Coupling non-invasive dynamic autoregulation metrics with lumped-
parameter mathematical simulations provides a highly precise diagnostic platform.
This integrated approach accurately identifies subclinical cerebrovascular failure in
multi-focal peripheral vascular phenotypes, offering an objective tool for optimizing
timing and stratification for multi-stage surgical or endovascular interventions.
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AHAJIA3 TPUYUH U YCJIOBU BOSHUKHOBEHUS MTOXKAPOB HA
OBBEKTAX XPAHEHUS HE®TEIIPOAYKTOB

.M. PaxmarToBa

Annomayua. B pabome nposeden aHanu3 OCHOBHHIX NPUYUH U YCIOBUL
B03HUKHOBEHUS NOACAPOB HA 00BEKMAX XpaHeHus Heghmenpooykmos. Paccmompenvi
QusuKo-xumuueckue,  MexHolO2UYeCKUe U IKCNIYAmMayuoHHvle  Gaxkmopewl,
cnocobcmayowue Gopmuposanuto NOXCApOONAcHoU cumyayuu. Ycecmanosenero, 4mo
B03HUKHOBEHUE NONXCAPA HA Pe3ep8yapHblX 00beKmax AGNAemcs pe3yibmamom
nocne008amenbHo20  83AUMOOCUCMBUs.  20pl0Ye20  Gewecmsed,  OKUCIUmens. U
UCMOYHUKA  3A)CUSAHUSL  NpU  OOCMUDICEHUU  COOMIBEMCMEYIOWUX — YEROUU
gocnaamernenusi. (Ocoboe enHumanue yoeneHo H "%'?weHuzQ eepmemu4HoCmu
juio napo8o30yuHbIX

000py008aHUs, UCNAPEeHUIO HedmenpooyKmos,
cmecell, cmamuyeckomy 1eKmpuvecmasy, ammocpEepHovim W u Hapyenusm

onpeodenums npUOpuUmMemuble HanpasieHus npog

Knrwoueesvie cnoea: HegmenpooyKmubl,
noacapos3pvleooOnacHOCm», npu4ursl no.?fcapa, A ucmquij
napoeo30YWHAsL CMeChb, 2epPMemUYHOCb, mexHOﬂOZMQECKuﬁ peofcuM,\ nogcapvas
beszonacHocmo. \ . |

Abstract. The paper presents an analysis of the main causes and conditions for
the occurrence of fires at petroleum product storage facilities. Physical-chemical,
technological, and operational factors contributing to the formation ‘ef'a fire ‘hazard
situation are considered. It has been established that the occurrence of a-fire.atitank
facilities is the result of a sequential interaction of a combustible substance; an
oxidizing agent, and an ignition source upon reaching appropriate ignition conditions.
Special attention is paid to equipment seal failure, evaporation of petroleum products;
formation of vapor-air mixtures, static electricity, atmospheric discharges, and
violations of the technological process. A classification of the main causes of fire
occurrence and the sequence of their formation is proposed, allowing the identification
of priority areas for prevention.
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Keywords: petroleum products, storage tank, fire, fire and explosion hazard,

causes of fire, ignition source, vapor-air mixture, seal integrity, technological process,
fire safety.

BBenenne. O0bekThI XpaHeHUs HE()TU U HEPTETIPOTYKTOB OTHOCSTCS K KATETOPUU
OMACHBIX TPOU3BOACTBEHHBIX OOBEKTOB C BBICOKMM YpPOBHEM TEXHOTCHHOTO H
noxkapHoro pucka [6, 10]. ObecrnieueHre Ux HaJeKHOW U O€30MACHON SKCILTyaTaIlluu
SBJIIETCSl KJIIOYEBOM 3ajlayedl TOIUIMBHO-PHEPIeTHUUYECKOro KOMIUIeKca. Bricokas
KOHIIEHTpaLUs 3HAYUTEIbHBIX 00BeMOB JierkoBociuiamenstomuxcs (JIBXK) u roprounx
xuakoctet (I7K) Ha orpaHMYeHHBIX IUIOMIAJSAX PE3EPBYAPHBIX MAPKOB CO3AAcT
MOCTOSIHHYIO YI'pO3y BOZHUKHOBEHUSI KpyITHOMACIITaOHBIX aBapuii {1, 5].

[Toxxapel B pe3epByapHbIX MAPKAX XapaKTEPHUIYIOTCS CTPEMUTENBHBIM Pa3BUTHEM,
BBICOKOM TEMIIEPATYPOM TOPEHUS, CIIOKHOCTBIO TYHIEHHs M PUCKOM DCKallalliy aBapuu
¢xux emKocreii [749]. Kax
TOKa3bIBAET IPAKTHKA, HEMOCPEACTBEHHOMY BO3HHMKHOQBC TaMEHH JIPAKTHUCCKU

3a CYCT KaCKaaHOIro IIOpaKCHHsI COCCAHUX TEXHOJIOIHNYE

BCErla IPEALIECTBYET KOMIUIEKC CKPBITBIX TEXHOJL Hapyllenuii, #M3H0ca
00opyaoBaHMs WM OHMIMOOK mepcoHana [3, 4]. Bl

npakTU4ecKkoe 3HaueHwe. be3 mnoHumaHus nﬁan/IHHo CJIEICTBEHHO
3apOXKICHHS aBAPUHHOTO TMpOIlecca HEBO3MOMKHO MOCTPOHTE adpdekTHB
KOMITJIEKCHOW MTPO(PHIIAKTUKY U TTPOTUBOIIOKAPHOMN sauThi [347].

OObeKThl XpaHEeHHs] HePTENMPOAYKTOB MPEACTABISIOT COoOOH
TEXHOJIOTUYECKUE CHUCTEMBbI, B KOTOPBIX OJHOBPEMEHHOQ MpPHUCYTCTBYIOT
BEILECTBA, O0OPYAOBAHUE ISl UX XPAHEHUS U TEPEMEILCHUd;, a4TakKe  pa3iiniHbIe
MOTEHIIMATbHBIE UCTOUYHUKU 3axHuranus. OcoOEHHOCTh MOXKapOB, Ha 'TaAKKX, 00HEKTaX
3aKJIF0YAETCs] B BO3MOKHOCTU OBICTPOTO Pa3BUTHUSl aBapUMHON CUTYalluh. BCAEICTBUE
BBICOKOM TOPIOYECTH HEPTENPOIYKTOB U aKTUBHOTO OOpa30BaHUS MapOBO3MYIHBIX
cMmeceil [1, 8]. YcraHoBieHue MPUYMH U YCJIOBUI BO3HUKHOBEHHUS MOKApOB UMEET
peraroriee 3Ha4eHHUE IS COBEPIIICHCTBOBAHUS MPOQPMIAKTUICCKUX MEPONPHUATHH U
MOBBIIICHUS OOIIETO YPOBHS TOKAPOTPEIOTBPAIICHUS PE3EPBYAPHBIX TTAPKOB.

MeToabl MCCJIe10BaAHNA.

Jlnst mpoBefieHUs] UCCIeAOBaHUSl MCIOJIb30BAHBI METOJbl CUCTEMHOTO aHallu3a,
KJaccu(ukanuMyM — ONMacHOCTEW, aHald3a NPUYMHHO-CIEACTBEHHBIX CBSI3ed U
CTPYKTYPHUPOBaHUs CLIEHAPUEB BO3HUKHOBEHUS MOXkKapa [6, 7].
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OCHOBHBIE NIPUYMHBI BOZHUKHOBEHHUS I0XApOB YCJIOBHO pa3JIE€Hbl HA YEThIpE
KJIFOUEBBIE Tpynisl [1, 4, 5]:

1. TexHOJIOTMYECKHE IPUYNHBI — HapYILIEHUE PEKUMOB XPAaHEHNUs, IPEBBIIICHHUE
JOMYCTUMBIX MapaMeTpOB AaBICHUS W TEMIIEPaTypbl, OMIMOKM IpPH BBIIOJHEHUU
IPUEMO-Pa3IaTOYHBIX ONepaluii (CiI1Ba/HaINBA).

2. Texunueckne MpUYUHBI — MEXaHUYECKHE MOBPEKICHHS U H3HOC PE3EPBYaPOB,
TpyOOIIPOBOJOB, 3allOPHOM apMaTypbl U HACOCHOIO OOOpYJOBaHUS, MPUBOIAIINE K
pasrepMeTu3aluu.

3. DNeKTpuyecKkue TMpPUYMHBI — HAaKOIUIEHWE U  pa3psa] CTaTUYECKOIro
AJEKTPUYECTBA, HEUCIPABHOCTh CHJIOBOTO M OCBETUTEIBHOIO AJIEKTPOOOOPYI0BAHNUA,
UCKpEHUE.

4. Opranu3alMoHHbIE TPUYMHBI — HAapyIICHHE TPEOOBAHMUN MPaBUJIl MOXKAPHOM
0€30MacHOCTH, PErJIaMEHTOB MPEIPEMOHTHOM MO/IrOTOBKHGH NPOBEHCHHS OLHEBLIX
paboT, HEJOCTATOYHBIH KOHTPOIIb TEXHUYECKOTO COCTOS 060py,[[0BaHH$I OLLIMOKHU
nepcoHanbHoOro (haktopa [4]. :

JIOTIOJIHUTENBHO PACCMATPUBAINCH IIPUPOIHBIE
BKJItOUasi aTMOC(EpHbIE 3JIEKTPUUYECKHE pa3psiibl

BO3JICHCTBUE MOBBIIICHHBIX TEMIIEPATYP OKPYIKArOICH
Pe3yabTaThl HcciaeqoBaHus. [IpoBeeHHBIN aHa
00bEKTe XpaHEHUs HePTEnpOIyKTOB BOBHI/IIéaeT

YCJIOBUH. !

[lepBbIM HEOOXOIMMBIM YCIIOBHEM SABJIACTCS HAIMYUE ropioyero Beluectsa. 11
XpaHeHHH HePTENpPOJYKTOB OHO TMPEACTABICHO >KAAKOH “pa3zoi | u :napa‘f\m,
(GOpMHPYIOIIMMHU Ta30BOE MPOCTPAHCTBO pe3epByapa WK PacHpOCTPaHSIOUIUMUCS B
atMocdepe npu yTeuke.

BTopsiM yciioBUEM SIBIISIETCA HAJIMYHUE OKUCIUTEINS, B POJIM KOTOPOI'O BHICTYITACT
KUCJIOpPOA Bo3Ayxa. Ero mnocrymieHne B Ta30BO€ IPOCTPAHCTBO PE3EPByapa
MPOUCXOUT TIPU TEXHOJormdeckux omepanuax ("mamoe" u "Oombioe" IbIXaHUE
pe3epByapa), I3MEHEHUU YPOBHSI HAJIMBA, Pa3repMeTU3alud EMKOCTH WITU BBITIOJIHCHAU
PEMOHTHBIX paboT.

TperbM  00s3aTENIBHBIM ~ YCJIOBUEM  SIBJISIETCS  MCTOYHUK  3aKUTaHUS,
oOnagarouil TOCTaTOYHBIM 3a1aCOM SHEPTHH ISl BOCIIJIAMEHEHHUs TapOBO3AyITHON
cpenbl. B kauecTBe MOTEHITMATIBHBIX HICTOYHUKOB BBICTYIIAIOT:

e OTKpPBITOE IJIaMsl U UCKPHI PU IPOBEICHUH OTHEBBIX U CBAPOUHBIX PadoT;
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o pa3psAlbl CTATUYECKOTO IEKTPUUYECTBA, BOSHUKAIOIINE IPY TPEHUN U CTPYHHOM

HaJuBe HE(PTENPOAYKTOB;

¢ HCKpEHHE MPU HEUCTIPABHOCTHU AIIEKTPOOOOPYT0BAHMUS;

o (DpUKLMOHHBIC UCKPHI IPU yapaxX U TPEHUU MEXaHUYECKHUX JeTalei;
o HArpeThle TEXHUYECKUE OBEPXHOCTH;

¢ MpsIMBIE yJIapbl MOJIHUH U €€ BTOPUYHBIE TPOSBIICHHUS.

[TpoBeneHHBI aHanNM3 MOKAa3bIBa€T, YTO IMOXAp Ha OOBEKTE XpaHEHUs
He(TENPOAYKTOB BO3HHMKAET HE BCIEACTBUE OJHOTO M30JMPOBAHHOTO (hakTOpa, a B
pe3yibTaTe COBIIAICHUS HECKOJIBKUX YCIOBHM.

[lepBbIM Ba)KHBIM YCIOBHEM SBISIETCA HaJMYue roprodero Bemiectsa. [lpu
XpaHeHUuN HePTENPOAYKTOB OHO TMPEACTABICHO KUAKON (da30oil M mapaMu, KOTOpHIC
MOTYT MPUCYTCTBOBATH B TA30BOM MPOCTPAHCTBE PE3ePBYapa.

BTOpEIM YCIIOBHEM SIBJISETCSA HAJIMYKME OKUCIUTENS, APEKIE BCETO KUCIOPOIa

:eHeHI/{I{I YPOBHsL

TCXHOJOTHNYCCKHUX onepaunﬁ.
TpeTLI/IM 00s3aTCILHBIM YCJIOBHUCM ABJIACTC

paspsiipl, TOpSYHE IMOBEPXHOCTH, OTKPBITOE | IIa
aTMoc(epHBIC DIICKTPUUCCKHUE Pa3psIbl.
B 0000meHHoM BHIE MEXaHH3M BO3HHKHOBEH
CJICTYFOIIUM 00pa3oM:

AbIXaTenbHbBIN KIanaH
(up MTEeNbHBIA

. )
| CuraanusaTop
7 BBICOKOT'O YPOBHS

JleTeKTOPBI XKUAKUX
YTJIeBOZIOPOSIOB R
B IpUAMKe —— [ Tpusimox ]

(v or

Pucynoxk 1 — [IpnurHHO-CI€ACTBEHHAS MTOCIIEI0BATEIbHOCTh BOSHUKHOBEHHM S
no’kapa Ha 00beKTax XpaHeHUs He(TEenpPOIyKTOB.
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[IpencraBieHHass MOCIIENOBATENLHOCTh OTPAXaeT B3aUMOCBSI3b OCHOBHBIX

ycioBUi  (popMUpOBaHHMS ~ MOXKApHOM  OMACHOCTM Ha OOBEKTaX XpaHEHUS
HedrenpoaykToB. HapyiieHne TEXHOJIOTHYECKOTO WM TEXHHUYECKOTO COCTOSHUS
000OpyIOBaHUS MOKET MPUBECTH K BBIXOAY M HcHapeHuto Hedremnpomykra. [Ipu
JOCTHKCHUU TOPIOYEH KOHIICHTPAlMM NAapOB W HAJIUYUM WCTOYHUKA 3a)KUTaHUS
BO3HUKAET BOCIJIAMEHEHHUE, MOCIIE YEr0 BO3MOKHO JAIBHENIIEE PA3BUTHE TIOKAPA.
3akiaodenue. B pe3ynbraTe NpoOBEAECHHOTO TEOPETUUECKOTO aHAIN3a IPUUUH
U YCJIOBUM BO3HMKHOBEHHS IOKAPOB HAa OOBEKTaX XpaHeHUs HePTEnpoyKTOB
YCTAaHOBJICHO, 4YTO BO3HUKHOBEHUE AaBAPUMHOM CUTyallUd HOCUT KOMILUICKCHBIN
XapakTep H SABIACTCA CIECIACTBHEM COYETaHUS TEXHOJIOTMYECKUX, TEXHUYECCKUX,
ANEKTPUUYECKUX U OpPraHU3allMOHHBIX (pakTopoB. KiltoueBbIM 3BEHOM B MEXaHHU3ME
pa3BUTUSI TMOKAPHOM OMACHOCTH BBICTYIIAET pasrepMeTH3anus o00pya0BaHUS,
NPUBOAANIAS K BBIXOAY IIPOMYKTa, €r0 aKTUBHOMY HMCHAPEHUIO U _(POPMHUPOBAHUIO
NPpUYMHHO-CJICACTBCHHA
'OT TIepBOHAYATIHHOTO

TrOpIOYMX TapoOBO3MYIIHBIX cMmecei. PaspaboranH
MOCJIEIOBATEILHOCTh HATJISIAHO OTPaXKaeT MOATAITHBI

710 MOMEHTA BOCIIJIAMCHCHHUS.
CdopmupoBaHHOE Mpe/ICTaBICHUE

B3[UISHYTh HA [IOCTPOCHHE KOMILICKCHON [POTHBOIOXAPHOMN 3aINTH! pe3epByapHbIX
MapKoB. AKIIEHT CMEIIaeTcs ¢ TYIICHUS Pa3BUTOTO TMokapa Ha CBOEBPEMEHHOE
MapyupoBaHUE JECTaOUIM3UPYIONIMX (PAKTOPOB HA CaMbIX. “PaHHMX) CTaIUAX
MposiBJIcHUsI aBapuu. B CBsA3U C 3TUM 0co0o0e 3HaueHHEe MPUOOpPETacT BHEIPCHUE
CUCTEM HENpPEepPhIBHOTO aBTOMATU3UPOBAHHOIO MOHHMTOPUHIA 3ara30BaHHOCTH
ra3oBOro MPOCTPAHCTBA PE3EPBYApOB U MPUIIETAIOLIEH TEPPUTOPUH, TOJICPKAHUE B
WCIIPAaBHOM COCTOSTHUM CPEJCTB 3alIUThl OT CTaTHYECKOTO H aTMOC(EPHOTO
ANEKTPUYECTBA, a4 TAKXKE CTPOro€ COONIOJCHUE PErJaMEHTOB MPEeAPEMOHTHOM
MOJATOTOBKU eMKOCTeU. [IpenmoxkeHHbId MPUYMHHO-CIIEICTBEHHBIN MOAX0M CO3acT
Hay4YHYI0 OCHOBY i COBEPIICHCTBOBAHUS HOPMATHUBHO-TEXHUYECKOW O0azbl U
pa3pabOTKH TIEPCTICKTUBHBIX HMH)KCHEPHBIX PEIICHUH TI0 TOBBIIICHUIO YPOBHS
M0’KapOB3PHIBOOE30MACHOCTH 0OBEKTOB HEPTEra30BOr0 KOMILIEKCA.
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STOMATOLOGIYADA AQLLI INTRAORAL BIOSENSORLARDAN
FOYDALANISH: OG‘IZ BO‘SHLIG‘I HOLATINI REAL VAQT REJIMIDA
MONITORING QILISH IMKONIYATLARI

G¢afforova Hojaroy Panji qizi
Termiz igtisodiyot va servis universiteti stomatologiya mutaxassisligi magistranti
Xamroyeva Dilafruz Shukurovna
PhD, dotsent

ANNOTATSIYA

Magolada stomatologiyada aqlli intraoral biosensor rdan foydalanishva og‘iz
bo‘shlig‘i holatini real vaqt rejimida monitoring qilighni "onaVIy Imkoniyatlari

(4

va Of zbeklston mualhﬂarmmg SO

tadgiqgot uzluksiz monitoring, 3 tadgigot pomt -0f-care formatida b lgang” 7
biomarker o‘rganilgan va 6 ish so‘lak glyukozasiga bag ishlangan. Mouf gua
tipidagi glyukoza biosensori 5-1000 umol/L diapazondajishlagan va telemetr"' a tiZimi
bilan 5 soatdan ortiq barqaror monitoring ko‘rsatgan. \Uric-acid | mouthguard
platformasi 2 Hz chastotada Bluetooth orgali real-time ma’lumot uzatgan, 2026-yilgi
ikki nugqtali intraoral pH sensori standart eritmalarda R? >0,99 va“ICC%0,977-0,999
ishonchlilik ko‘rsatgan. 2024-yilgi mouthguard-turbidlik sensori 1-4000 FTU. dinamik
diapazonda ishlagan; bitta saliva namunasida sensor 553 FTU, spektrofotometr esa' 576
FTU gayd etgan. Periodontal monitoring uchun 2024-yilgi meta-tahlilda periodontit
bemorlarida salivary MMP-8 sog‘lomlarga nisbatan o‘rtacha 273,26 ng/ml yuqeri
bo‘lgan. Natijalar aqlli intraoral biosensorlar kariyes xavfi, xerostomia, og‘iz
gigiyenasi, periodontal faoliyat va ayrim tizimli biomarkerlarni uzluksiz kuzatish
uchun katta potensialga ega ekanini ko‘rsatadi. Biroq biofouling, kalibratsiya drift,
sensorning og‘izdagi biokompatibilligi, quvvat manbai, data privacy va Kklinik
thresholdlar bo‘yicha muammolar sabab ushbu texnologiyalar hozircha asosan proof-
of-concept bosgichida.
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Kalit so‘zlar: intraoral biosensor, aqlli stomatologiya, so‘lak, real-time monitoring,

pH sensor, glyukoza, laktat, MMP-8, wearable mouthguard, Bluetooth biosensor.

AHHOTAIUA

B cratbe paccmMaTpuBarOTCA ~ COBPEMEHHBIE  BO3MOXHOCTH  MPUMEHEHHS
WHTEJUICKTYAJIbHBIX BHYTPUPOTOBBIX OMOCEHCOPOB JJII MOHHTOPHHTA COCTOSHUS
MOJIOCTH PTa B PEKHMME peaabHOro BpemMeHH. Paborta mpeacraBisieT coOOW CHHTE3
CUCTEMATUYECKUX 0030pOB, HCCIIEIOBAHUN MPOTOTUIIOB CEHCOPOB, METaaHaJIU30B
CIIOHHBIX OnoMapkepoB 2023-2026 rr. u nmyOnukanuii aBTOpOB U3 Y30€KHCTaHa.
Cucremarunueckuii 0630p 2024 rona Bxurouni 11 uccnenoBanuii U 1€BSTh pa3IMUHBIX
BHYTPUPOTOBBIX YCTPOMCTB; BOCEMb pPadOT ObLIM TOCBSIICHBI HEMPEPHIBHOMY
MOHHMTOPHHTY, TpH — POint-of-care mpuioKeHUsIM, CEMb Pa3IMYHBIX OHOMapKEPOB
U3ydYalncCh, a TIJIIOKO3a CIIOHBI ObLa IENbI0 HiecTH uccaenoBanui: Mouthguard-
OMOCEHCOp TIUIIOKO3bl pabortan B auanaszone 5—1000 MKMonb/ji 1 obecHeunBa
CTaOWJIbHBIN TEJIEMETPUUECKUIT MOHUTOPUHT OoJjiee 5 v
natauk PH 2026 roma mokazan R* >0,99 u |

CoB. HOBBIN 1BYXKaHaILHLIN

HecMoTpst Ha BBICOKWI TIOTCHIIHAI, 60J'IBIHI/IHCTBO TCXHOJIOFI/II/I oCTaroT
proof-of-concept u TpebylOT KIMHHYECKOH BAIMTALMH, PEIICHH:
OonmodynuHTra, KaIUOPOBKH, DSHEProcHAOXKEHHS, ' 0€30MaCHOCTH
OMOCOBMECTUMOCTH. |

KiioueBble cJjioBa: BHYTPUPOTOBOW OHMOCEHCOpP, yMHAs %CTOMATOJIOTHS, | CIIIOHA,
MOHHTOPDUHI B peaJbHOM BpemMeHH, pPH-ceHcop, 1moKko3a; wiaktat,, MMP-§,
mouthguard, Bluetooth.

ABSTRACT

This article evaluates the current potential of smart intraoral biosensors for real-time
monitoring of oral health. It is a secondary evidence synthesis based on systematic
reviews, prototype sensor studies, salivary biomarker meta-analyses published from
2023 t0 2026, and selected Uzbek literature on salivary diagnostics and electrochemical
sensors. A 2024 systematic review screened 2,384 records and included 11 studies
describing nine intraoral devices; eight studies investigated continuous monitoring and
three point-of-care applications. Seven biomarkers were studied, with salivary glucose
evaluated in six studies. A mouthguard glucose biosensor demonstrated a working
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range of 5-1000 umol/L and stable telemetry for more than five hours. A wearable

uric-acid mouthguard transmitted amperometric measurements wirelessly at 2 Hz. A
2026 dual-site intraoral pH sensor achieved calibration R? >0.99 and intraclass
correlation coefficients of 0.977-0.999. A 2024 mouthguard turbidity sensor quantified
1-4000 FTU and measured 553 FTU in a saliva sample compared with 576 FTU by
spectrophotometry. For periodontal monitoring, a 2024 meta-analysis found salivary
MMP-8 to be 273.26 ng/mL higher in periodontitis than in healthy controls. Smart
intraoral biosensors may enable continuous assessment of caries-related acidification,
xerostomia, oral hygiene, periodontal activity, and selected systemic biomarkers.
However, most systems remain proof-of-concept prototypes; biofouling, calibration
drift, biocompatibility, energy supply, wireless security, and: validated clinical
thresholds remain major barriers to routine dental deployment,

Keywords: intraoral biosensor, smart dentistry, saliva4real-time:monitoring, pH
sensor, glucose, lactate, MMP-8, wearable mouthguard sBluetoothbiosensor.

bilan bog lig o zgarlshlar daqlqalar 1ch1da yuz beradl An’ anaV1y logik ,«
diagnostika ushbu jarayonlarning fagat muayyan vaqtdagi holatini gayd etadi, |
kariyes va periodontal kasalliklar kabi jarayonlar doimiy dinamikaga ega. W‘

Aqlli intraoral biosensorlar ushbu cheklovni bartaraf etishga qaratilgé"n yangi
texnologik platformadir. Biosensor biologik yoki kimyowviy“analitni elektroximik,
optik, piezoelektrik yoki transistor asosidagi signalga aylantiradi; mini-elektronika esa
ma’lumotni Bluetooth Low Energy, NFC yoki RFID orgali smartphene yoki“cloud
tizimiga uzatishi mumkin.

So‘lak real-time monitoring uchun aynigsa qulay biofluid hisoblanadi. U non-invasiv
olinadi va glyukoza, laktat, uric acid, pH, natriy, kaliy, kaltsiy, fosfat, ftorid, cytokine
va protein markerlarni o‘z ichiga oladi. Shu bilan birga saliva flow, viskozlik,
ovqatlanish, sutkalik ritm va biofilm sensor signaliga ta’sir qiladi.

Timpel va hammualliflarning 2023-yilgi sharhi glucose, lactate, fluoride, calcium,
phosphate va pH ni intraoral sensorlar bilan in-situ kuzatish stomatologik va tizimli
health monitoring uchun muhimligini ta’kidlaydi. Biroq hozirgacha uzoq muddatli va
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bargaror real-time intraoral measurementni bajaradigan ishlaydigan sensorlar soni

kam.

2024-yilgi systematic review intraoral biosensor texnologiyasining klinik yetukligini
maxsus baholagan. 2384 manbadan atigi 11 tadgigot inclusion criteria ga mos kelgan,
bu sohaning ilmiy jihatdan tez rivojlanayotgan, ammo hali kichik dalil bazasiga ega
ekanini ko‘rsatadi.

Stomatologik nugtayi nazardan eng muhim biosensor vazifalaridan biri pH
monitoringdir. Og‘iz pHining shakar gabulidan keyingi tez pasayishi dental plaque
acidogenicity, enamel demineralization va kariyes xavfi bilan bog‘liq. Bir martalik
chairside pH o‘lchovi bu kinetikani to‘liq ko‘rsatmaydi; wearable sensor esa
postprandial pH recovery curve ni gayd etishi mumkin.

Ikkinchi istigbolli yo*nalish periodontal biomarker monitofingidir. Salivary MMP-8,

IL-1B va MMP-9 periodontal tissue destruction va infla ,_; atory activity bilan bog‘lig:

Real-time yoki frequent biosensor measurement in' probipgdan oldin molekulyar

davomida ma’lumot olishdir.
Asosiy gism

O‘zbekistonda so‘lak diagnostikasi va elektrokimyoviy ‘sensorlar bo‘yic“ a ilfﬁiy
gizigish kengaymoqda. Abdullaeva va hammualliflar (2025) saliva ning oral
homeostasis va systemic diagnosticsdagi rolini yoritgan; Xushbogow,va, Eshkaraev
(2025) elektrokimyoviy sensorlarning real-time tibbiy monitoringdagi«ahamiyatini
tahlil gilgan. Mabhalliy stomatologik ishlarda so‘lakning mineral va biokimyoviy
tarkibi ham diagnostik obyekt sifatida o‘rganilgan.

Tadgigotning maqgsadi stomatologiyada aqlli intraoral biosensorlarning hozirgi
texnologik imkoniyatlarini dalillar asosida tizimlashtirish, real-time pH, glyukoza,
laktat, uric acid, turbidlik va periodontal biomarker monitoringini giyoslash, klinik
qo‘llanish sohalarini aniqlash hamda cheklov va rivojlanish yo‘nalishlarini
baholashdan iborat.

Ushbu magola birlamchi laborator yoki Kklinik tajriba emas, balki ikkilamchi dalillar
sintezidir. Asosiy manbalar sifatida intraoral wearable biosensor systematic reviewlarti,
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In-situ salivary sensor reviewlari, mouthguard biosensor prototiplari, 2026-yilgi

continuous pH pilot study, periodontal salivary biomarker meta-tahlillari va
O‘zbekiston manbalari tanlandi.

Texnologiyalar to‘rt guruhda baholandi: (1) electrochemical enzymatic sensors —
glucose, lactate, uric acid; (2) potentiometric ion/pH sensors — pH, sodium, potassium,
calcium, fluoride; (3) optical sensors — turbidlik va biofilm bilan bog‘liq signal; (4)
immuno/electrochemical biosensors — MMP-8, IL-13 va boshga periodontal
biomarkerlar.

2024-yilgi systematic review 2384 topilmani screening qilib, 11 study ni final
synthesisga kiritgan. 9 xil device platforma gayd etilgan; 8 study continuous biomarker
monitoring, 3 study POC approach bo‘lgan. 7 biomarker o‘rganilgan va glucose 6 study
bilan eng ko‘p tahlil qilingan. Faqgat 5 study in-vivo komponentga egabo‘lgan.

Arakawa va hammualliflarning mouthguard glucose sens orida Pt worklng electrode va

Uric-acid mouthguard sensor uricase-modified screen-printed electrode potentlostat
microcontroller va BLE transceiverdan tashkil topgan. Wireless \board ‘har' 0,5
sekundda signalni sampling qilib, ya’ni 2 Hz chastotada uzatgan; artificial salivaichida
600 uM gacha calibration bajarilgan.

2026-yilgi pH pilot study maxsus mouthguardga anterior va maxillary molar buccal
sohasida ikki pH sensor o‘rnatgan. Standard solutionsda barcha sensor measurements
uchun R? >0,99, ICC 0,977-0,999 bo‘lgan, bu calibration va repeatabilityning juda
yugori ekanini ko‘rsatadi.

2024-yilgi salivary turbidity mouthguard sensor 405 nm LED va phototransistorni
double-layer mouthguardga joylashtirgan. Dynamic range 1-4000 FTU bo‘lib,
reported salivary turbidity 400-800 FTU intervalini gamrab olgan. Bitta saliva sample
sensor bilan 553 FTU, spectrophotometer bilan 576 FTU o‘lchangan.
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Periodontal biomarkerlar bo‘yicha 2024-yilgi MMP-8 meta-tahlil 20 periodontitis

study va 1725 participant asosida periodontitisda healthy controlga nisbatan MMP-8
mean difference 273,26 ng/ml ni ko‘rsatgan. Gingivitis vs healthy MD 122,82 ng/ml,
periodontitis vs gingivitis MD 112,04 ng/ml bo‘lgan.

Systematic-review darajasidagi dalil intraoral biosensorlar klinik jihatdan hali
boshlang‘ich bosqichda ekanini ko‘rsatadi. 11 study ichida 8 tasi continuous
monitoringga qaratilgan bo‘lsa-da, fagat 5 study in-vivo komponentga ega bo‘lgan. Bu
laboratory feasibility bilan kundalik klinik foydalanish o‘rtasida sezilarli translational
gap borligini bildiradi.

Glyukoza mouthguard sensorlari eng ko‘p o‘rganilgan platformadir. 5-1000 pmol/L
salivary glucose intervali healthy va hyperglycemic oral concentrationsning keng
gismini gamrab oladi. Sensorning 5 soatdan ortiq telemetry bilan ishlashi wearable oral
platformaning uzoqroq continuous monitoring imkoniyatifii ko‘rsatgan.

2026-yilgi pH device ko‘rsatkichlari real-time oral m@nitori
bildiradi. R >0,99 calibration accuracy va ICC
analitik ishonchliligini ko‘rsatadi. Shu bilan birgvz‘
anatomical location orasida bargaror bo‘lmagan fa{;qlar k
pH spatial heterogeneity mavjudligini ko‘rsatadi. |

Turbidity sensor oral hygiene holatini doimiy baholash uchun 'yang‘i\ﬁ’surr
sifatida taklif etilgan. Sensor 1-4000 FTU oraligida ishlagan va bitfa rea ,
sample uchun spectrophotometric measurementga juda yagin natija bergan. un,{,‘,‘ y
optical biosensor biofilm/debris, salivary secretion va dryness bilan bog‘liq dinamik
o‘zgarishlarni kuzatishda ishlatilishi mumkin. ‘

Periodontal biosensorlar uchun MMP-8 eng kuchli evidence-supporied, targetlardan
biridir. 2024-yilgi meta-tahlilda periodontitis patients salivary MMP-8.concentration
healthy controlsdan o‘rtacha 273,26 ng/ml yuqori bo‘lgan; gingivitisda ham +122,82
ng/ml oshish qayd etilgan. Bu markerning disease continuum bo‘yicha gradatsion
signal berishini ko‘rsatadi.

Aqlli intraoral biosensorlarning asosiy konseptual afzalligi stomatologik tashxisni
statik “bir martalik ko‘rik”dan dinamik biologik monitoringga o‘tkazishidir. Misol
uchun, bir bemorning resting salivary pH giymati normal bo‘lishi mumkin, lekin
shakar iste’molidan keyin pHning pasayish chuqurligi va normalga gaytish vaqti uning
kariyes xavfini yaxshiroq aks ettirishi mumkin.
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pH real-time sensing dental caries va erosion uchun eng Klinik tushunarli use-case

hisoblanadi. Critical pH individual mineral composition va saliva bufferingga bog‘liq
bo‘lgani uchun kelajakdagi sensor faqat raw pH emas, acid exposure area-under-curve,
recovery time va repeated daily episodes kabi digital phenotypeni hisoblash imkonini
berishi kerak.

Glyukoza biosensorlari texnik jihatdan eng ko‘p o‘rganilgan bo‘lsa-da, salivary
glucose va blood glucose o‘rtasidagi munosabat doimiy va universal emas. Diabetes
monitoring uchun mouthguard glucose sensor clinical blood glucose device o‘rnini
egallashdan oldin individual calibration va large-scale validation talab giladi.

Laktat, uric acid va boshga metabolitlar oral-systemic interface uchun gizigarli
targetlardir. Laktat biofilm metabolism va exercise physiology bilan, uric acid
oxidative balance va metabolic disease bilan bog‘liq. Birogddentistry.uise-case uchun
signal oral disease endpoint bilan bevosita bog‘lanishi keré k.

Periodontal biosensing alohida klinik qiymatga v
concentration periodontitis severity bilan bog‘liq va tissue brgakdowaning bioghemical
signali hisoblanadi. Agar wearable immunosensor [ edly @flchay ol§a,
supportive periodontal care intervalini individual [diseage actigity "‘}"':S/icha,
moslashtirish mumkin. | |

o ¥l
W i A
f# 4

XULOSA | {
Aglli intraoral biosensorlar og‘iz bo‘shlig‘ining pH,‘}"- metabolitlar, |
turbidlik va biomarker profilini real vaqt rejimida‘ikuzatish orgali ‘stome
diagnostikani dinamik monitoring modeliga o‘tkazish potensialiga ega.

2024-yilgi systematic reviewda atigi 11 study va 9 device,aniglangani, Kiritilgan
ishlarning aksariyati proof-of-concept bo‘lgani ushbu texnologiyashalitklinik, yetuk
bosqgichga kelmaganini ko‘rsatadi.

Glucose mouthguard platformasi 5-1000 pmol/L diapazonda va 5 soatdan ortiq
telemetry bilan, uric-acid sensor 2 Hz wireless sampling bilan, lactate sensor:esa
reference bilan r=0,988 correlation bilan ishlagan. Bu electrochemical wearable
platformaning texnik feasibilitysini tasdiglaydi.

2026-yilgi dual-site pH sensor R? >0,99 va ICC 0,977-0,999 ko‘rsatib, kariyes va
erosion riskini vaqt va anatomik joy bo‘yicha kuzatish uchun kuchli texnik asos
yaratgan.
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Salivary turbidity mouthguard sensorining 1-4000 FTU diapazoni va

spectrophotometer bilan yaqgin natijasi oral hygiene va dryness monitoring uchun optik
sensorlar ham istigbolli ekanini ko‘rsatadi.

Periodontal disease uchun MMP-8 kuchli target hisoblanadi: meta-tahlilda
periodontitda healthy controlsga nisbatan +273,26 ng/ml farg aniglangan. Birog
continuous intraoral protein sensing hali experimental bosgichda.

Routine clinical deployment oldidan biofouling, calibration drift, biocompatibility,
battery/wireless safety, data privacy va actionable clinical threshold masalalari hal
gilinishi kerak.

O‘zbekistonda eng maqgbul rivojlanish yo‘li pH/turbidity kabi nisbatan sodda
removable smart mouthguard yoki retainer pilotlaridan boshlash, keyin multiplex
biochemical biosensor va Al-integratsiyalangan risk monitering tizimlariga o‘tishdir.
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O°‘ZBEK, INGLIZ VA FRANSUZ GIDRONIMLARINING NOMLANISH

XUSUSIYATLARI: CHOG‘ISHTIRMA YONDASHUV

Shoyimova Komila O‘rol qizi
Filologiya fanlari bo’yicha falsafa doktori (PhD)
Termiz igtisodiyot va servis universiteti

Annotatsiya. Ushbu tezisda o‘zbek, ingliz va fransuz tillaridagi gidronimlarning
tarkibi, geografik obyekt turini ifodalash usullari hamda madaniy axborotni saglash
xususiyatlari chog‘ishtiriladi. Amudaryo, River Thames va la_Seine kabi nomlar
misolida uch til o‘rtasidagi o‘xshashlik va farqlar ko‘rsatiladi. Gidronimni tahlil
qilishda nomning hozirgi tuzilishini uning tarixiy kelib ch1q1sh1dan ajratib o‘rganish
zarurligi asoslanadi. &

Kalit so‘zlar: gidronim, onomastika, chog‘ishtirma tj
tarkibi, lingvomadaniyat, etimologiya.

terminologiyasida ham gldronlm suv obyektining geografik nom| sifatida qar Iadl tl]
Tadqigotning magsadi o‘zbek, ingliz va fransuz gidronimlarini qiyoslash uchun asosiy
tahlil mezonlarini belgilashdir. Bunda tavsifiy, tarkibiy-semantik«va ¢hog‘ishtitma
usullardan foydalaniladi. Nomning yozilish shakli, tarkibidagi umumiy geografik

atama, qo‘llanishdagi grammatik xususiyatlar va tarixiy talqin alohida ko ‘rib chigiladi.

O‘zbek tilida Amudaryo va Surxondaryo nomlari tarkibidagi daryo birligi suv
obyektining turini ko‘rsatadi. Qorasuv kabi nomlarda esa suv so‘zi nom tarkibiga
kiradi. Bu birliklarni ajratish nomning bugungi til nugtayi nazaridan ganday tuzilganini
tushunishga yordam beradi. Biroq nomning barcha qismlariga faqat hozirgi lug‘aviy
ma’noga tayanib tarixiy izoh berish yetarli emas: etimologik xulosa uchun gadimgi
yozma shakllar va hududning til tarixini ham tekshirish lozim.
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Ingliz tilida obyekt turini bildiruvchi River so‘zi River Thames va River Itchen kabi

qo‘llanishlarda alohida yoziladi. Fransuz tilida esa la Seine va la Loire nomlari artikl
bilan ishlatiladi; obyekt turini aniqlashtirish zarur bo‘lgan kontekstda la Seine, un
fleuve kabi ifoda qo‘llanishi mumkin. Demak, qiyoslashda fagat nom tarkibidagi
so‘zlarni sanash kifoya gilmaydi. Nomning gap va matndagi grammatik shakli ham
hisobga olinishi kerak.

Quyidagi misollar uch tildagi nomlash shakllarini ko‘rsatadi:

Til Gidronim namunasi Kuzatiladigan xususiyat
daryo birligi nom

O‘zbek Amud o o 1

D¢ HHeanye tarkibida yoziladi

: : River alohida geografik
Ingl River Th
net Hver SHames atdma sifatida keladi

Fransuz la Seine Nom artlkl bilag

joyning tabiiy belgisi, aholi hayoti yoki tarixiy xotirasi bilan bog hq bo‘lishi |
Biroq bunday bog‘liglik har bir nom uchun manbalar asesidayisbotlanishi kerak.
Masalan, nom tarkibidagi tanish so‘zga garab darhol uning paydo.bo‘lish sababini
belgilash ilmiy xulosani zaiflashtiradi. Chog‘ishtirma tadqiqotda har bir ‘gidtonim
bo‘yicha nomning qayd etilgan shakli, obyekt turi, joylashuvi, tarixiy variantlari,va
talgin manbalarini ko‘rsatadigan kartoteka tuzish samarali natija beradi.

Xulosa qilib aytganda, o‘zbek, ingliz va fransuz gidronimlarini chog‘ishtirish nomning
tarkibi bilan uning nutqdagi qo‘llanishi o‘rtasidagi farqni ochib beradi. O‘zbekcha
Amudaryo, inglizcha River Thames va fransuzcha la Seine misollarida geografik
obyekt turini ifodalash hamda nomni grammatik jihatdan shakllantirish usullari
turlicha ekani ko‘rinadi. Keyingi tadqiqotlarda kattarog va manbalari gayd etilgan
gidronimlar majmuasi asosida ushbu xususiyatlarning targalishi, tarixiy gatlamlari va
lingvomadaniy mazmunini aniglash mumkin.
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Foydalanilgan adabiyot

1. United Nations Group of Experts on Geographical Names. Glossary of Terms for
the Standardization of Geographical Names. New York: United Nations, 2002; 2007-

yilgi qo‘shimcha.
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PAST BOSIMLI OQAVA SUVLARDA ISHLOVCHI MIKRO GESLARDAN

FOYDALANISH IMKONIYATLARI

Xamrayev Og ‘abek Oybek o°‘g‘li
ogabekxamrayev678@gamil.com
Abu Rayhon Beruniy nomidagi Urganch davlat universiteti

Annotatsiya: Ushbu magolada past bosimli ogava suvlarda ishlovchi
mikrogeslarni optimal konstruksiyasidan foydalanish imkoniyatlari va tatbiq etilishi
natijasida ekologik va iqtisodiy samaradorligi oshishi bo‘yicha analizlar va fikr
mulohazalar keltirilgan.

Kalit so‘zlar: MikroGES, gayta tiklanuvchi energiya manbalari, elektr
energiyasi, charxpalak, generator.

Hozirgi davrga kelib atrof muhitni, ekologiy ";Il'ﬁ. toza jasrash va ularning
ifloslanishining oldini olish shuning bilan birga t ilgei resurslarlnl tejash
muhimligi ko‘plab marta ta’kidlanmoqda. Biroq mazkur mudn Te XX asf oxiri va

24

Energiya tanqisligi muammosining yuzaga kehsh@,a e tL or ga
yer yu2|dag| aholi mlqdormmg ortib borlshl va unmg kunda,

hisobiga atmosferaning |rosIan|sh|, |
“Issiqxona effekti”ning salbiy ogibatlari bilan bogliq global ekologik mdammoni
yuzaga keltirishi barchaga ayon.

Qayta tiklanuvchi energiya manbalari bo‘Imish quyosh, shamiel energiyalaridan
elektroenergiya ishlab chigarish sohasi gam gidroenergetik potentsial. mavjud
bo‘lmagan hududlarda asosiy manba bo‘la oladi. Respublikamizdagi bunday
hududlardagi energetik potentsiallardan biri shamol energiyasidan vyiliga“ 1,07
trin.kW*soat elektroenergiya ishlab chigarish mumkinligi ko‘rsatib o‘tilgan.

Bu turdagi energiyadan foydalanish 2006-2010 yillar oralig‘ida Samargand
viloyati Qo‘shrabot tumanida 12% ortishi kuzatilgan. Chet mamlakatlardagi elektr
energiyaga bo‘lgan ehtiyojga e’tibor qaratsak, hozirgi vaqtda Pokistonda ham energiya
krizisi mavjud. Bu mamlakat shahar aholisida har kuni 10-12 soat, gishlog aholisida
14-20 soatlab elektr energiyasi bo‘lmaydi. U yerda 60000 MW quvvatdagi
gidroenergetik potentsial mavjud. Agar ulardan mikro-GES tizimlarini gqo‘llasa bu
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energiya  tanqgisligini  hal  etish ~ mumkin.  Huddi  shunday  holat

rivojlanayotgan mamalakatlar Janubiy Amerika, Osiyo, Afrika davlatlarida ham
mavjud. U yerlarda 1100 millionlab odamlar elektr energiyasiz sharoitda yashamoqda,
ularda mavjud gidroenergetik potentsiallardan foydalanib, mikro GES tizimini yaratish
orqali katta migdordagi elektroenergiyaga bo‘lgan
ehtiyojni gondirish mumkin.

Past bosimli ogava suvlar Republikamizda ko‘p joylarda mavjud, aynigsa
viloyatimiz Xorazmda bunday ogava suvlar dan elektr energiyasini olish imkoniyatlari
ko‘plab mavjud. Elektr energiyasini ogava suvlardan olish imkoniyatlarini olib
borilayotgan ilmiy izlanishlar davomida gilingan hisob kitoblarga ko’ra mikro GES
qurilmasini o‘rnatib ishga tushirish natijasida tan narxi arzon, ishonchli va uzluksiz
elektr energiya manbalarini ishga tushirish imkoniyatlari mavjud.

Bunga misol tarigasida o‘tkazayotgan tajribami

ga asosan’ Xorazm-viloyati

1-rasm. Tajriba Navxos gishlog‘i hududi yaqinidan oqib o‘tuvchi arigda
o‘tkazildi.
O ‘tkazilgan tajribalarimizdan xulosa gilib shunday kichik ogava suvlarda elektr
energiyasini olish imkoniyatlarini o ‘rganib quyidagi natijalar imkoniyati o ‘rganildi:
0.5m/s - 0.03 kW
0.7 m/s - 0.07 kW
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1 m/s-0.14 kKW

1.5 m/s - 0.31 kW
2 m/s - 0.55 kW
2.5 m/s - 0.86 kW
3m/s-1.24 kW
4m/s - 2.2kW
6m/s - 4.2 KW
Mahalliy imkoniyatlardan kelib chigib mikroGESning generator gismida ayrim
o‘zgartirishlar amalga oshirildi hamda o‘zimizda mavjud bo‘lgan chetdan
keltirilgandan ko‘ra arzonrog va samaradorligi yugoriroq dvigatellarni gayta
moslashtirilgan holatda chulg‘amlarini o‘rab stator gismini past aylanishga ega
bo‘lgan energiya beruvchi qurilmani, rotor gismini neodim magnitlar orgali
o°zgartirish hisobiga yuqori samarali elektr energiya |shlab chigaruvchi generator
ishlab chiqildi.
Hisoblarga ko‘ra bizning generatorimiz ayndn

bermoqgda. Abu Rayhon Beruniy nomidagi Urgancff“':davl ‘ |
va energetika” kafedrasi qoshida tashkil etilgan “Haw?asko iy elek
malakali o‘gituvchi va igtidorli talabalar bilan ushbu qurllmanl yanaw
oshirish bo’yicha ishlar davom etmoqda.

dolzarb muammo bo‘lib turgan dunyodagi tabiiy energiya, resuslarining tugab
borayotganligi hamda ananaviy usulda ishlab chigarilayotgan® elektr \ eneriya
stansiyalarining atrof muhitga ya’ni ekologiyaga salbiy*, ta’sirini ‘kamaytirish
Imkoniyatini beradi. Ushbu muammolarni bartaraf gilishda bizning-ishlab,chiggan.va
amalda sinalgan qurilmamiz ma’lum darajada ijobiy ta’sirini ko’rsatib yil mavsumiga
ham bog‘lig bo‘lmagan holda uzluksiz ishonchli ekologik toza energiya manbasi bilan
ta’minlaydi. Xorazm sharoitida aynigsa ushbu qurilma yugori samara beradi, chunki
viloyatimizda bunday qurilmada elektr energiyasini ishlab chigarish uchun ko‘plab
past bosimli ogava suv ariglar mavjud.

Foydalanilgan adabiyotlar ro‘yxati:
1. Mirzayev, S., G‘aniyev, D., & Abdurayimov, A. (2023). MIKRO VA KICHIK
GIDROELEKTROSTANTSIYALARDAN FOYDALANISH VA ULARNING
AFZALLIKLARI,
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AMIR TEMUR DAVRIDA DAVLAT BOSHQARUVI

Jalilov Abdumaruf Abduraufovich
Buxoro shaxar kelajak markazi tugarak rahbari

Annotatsiya. Mazkur magolada XIV asrning ikkinchi yarmi — XV asr
boshlarida Amir Temur tomonidan tashkil etilgan davlatda boshgaruv tizimining
shakllanishi va rivojlanish  xususiyatlari  tahlil gilinadi. Amir Temurning
markazlashgan davlat barpo etish siyosati, davlat hokimiyatining asosiy institutlari,
markaziy va mahalliy boshqgaruv tizimi, harbiy-ma’muriy boshqaruvning o‘zaro
uyg‘unligi, mansab va lavozimlar tizimi hamda davlat xazinasi va soliq munosabatlari
yoritiladi. Shuningdek, “Temur tuzuklari”da davlatni boshgarish, amaldorlarning
vazifalari, raiyat bilan munosabat, tartib-intizom va adolat tamoyillarining ifodalanishi
tahlil qilinadi. Tadgiqot natijasida Amir Temur ,_';"ridagi davlat beshgaruvi
markazlashgan hokimiyat, harbiy-intizomiy tizim, hufludiy béshgaruysva ijtimoiy-
iqtisodiy munosabatlarni tartibga soluvchi me’yorlarni o‘zaro uygunligiga
asoslanganligi asoslanadi. ' :

markazlashgan davlat, “Temur tuzuklari”, devon, é"fnir, &’,'
boshgaruv, soliq, xazina, raiyat, adolat. | |

kurashlar kuchaygan edi. Chig‘atoy ulusining siyosiy tanazzuli natijasida hududda bir
necha mustaqil va yarim mustaqil siyosiy markazlar shakllangan. Bunday sharaitda
mamlakat hududiy yaxlitligini ta’minlash, markaziy hokimiyatni*mustahkamlash va
samarali boshgaruv tizimini yaratish dolzarb siyosiy vazifaga aylandi.

Amir Temurning siyosiy maydonga chigishi ana shunday murakkab tarixiy.
sharoitga to‘g‘ri keladi. U dastlab Movarounnahrdagi siyosiy kurashlarda faol ishtirok
etib, keyinchalik markazlashgan davlat barpo etishga erishdi. 1370-yilda hokimiyatni
qo‘lga kiritgach, davlat boshgaruvining siyosiy, ma’muriy va harbiy asoslarini
mustahkamlashga alohida e’tibor qaratdi.

Amir Temur tomonidan yaratilgan boshqgaruv tizimi o‘z davrining siyosiy-
huqugiy va ijtimoiy-iqtisodiy sharoitlari bilan chambarchas bog‘liq bo‘lgan. Uning
davlat boshqaruvidagi qarashlari va amaliy faoliyati keyinchalik “Temur tuzuklari’da
muayyan tizimga solingan.
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TADQIQOT METODOLOGIYASI. Tadgigotda tarixiylik, xolislik, tizimlilik

va qiyosiy-tarixiy tahlil tamoyillaridan foydalanildi. Amir Temur davridagi davlat
boshgaruvi tarixiy-siyosiy jarayonlar bilan uzviy bog‘liq holda o‘rganildi.
Tadgigotning asosiy manbalarini “Temur tuzuklari”, Sharafiddin Ali
Yazdiyning “Zafarnoma” asari, Nizomiddin Shomiyning “Zafarnoma”si, Ibn
Arabshohning Amir Temur faoliyatiga oid asari hamda Temuriylar davri tarixiga
bag‘ishlangan zamonaviy ilmiy tadqiqotlar tashkil etadi.
Tadgiqot jarayonida tarixiy manbalarni tahlil gilish, giyoslash, tizimlashtirish,
umumlashtirish va sabab-ogibat munosabatlarini aniglash usullaridan foydalanildi.
Amir Temurning davlat boshgaruvidagi asosiy magsadlaridan biri
Movarounnahrda markazlashgan siyosiy hokimiyatni shakllantirish va uning
bargarorligini ta’minlash edi. XIV asrning ikkinchi yarmida mavjud siyosiy tarqoqlik
sharoitida bunday vazifani amalga oshirish murakkab siyosily va harbiy jarayonlarni
talab gilgan.
Amir Temur hokimiyatni mustahkamlash rayon' a markaziy davlat
boshgaruvi bilan bir gatorda hududiy boshgaruv tizimini akllantirdi. Davlatning
yirik hududlari markaziy hokimiyatga bo‘ysunqhi aftirlar &
boshaarildi. ,
Markaziy hokimiyatning mustahkamlanishida hﬁkmdwi ning
nufuzi, harbiy kuch, amaldorlar tizimi va davlatf:1 boshqaruv,ida
goidalarning mavjudligi muhim ahamiyat kasb etdi: ; ,
Amir Temur davlatni boshqarishda maslahat a kengash institutiga hat
¢’tibor bergan. Muhim davlat masalalari tajribaliamirlar, vazirlar va bosﬁqa
mansabdor shaxslar bilan maslahatlashgan holda hal ‘gilingan. Bu eSa boshqgaruv
jarayonida jamoaviy maslahat elementlarining mavjud bo‘lganligini ke ‘rsatadi.
Amir Temur davlat boshgaruvida markaziy hokimiyatning, asosiy ‘instituti
hukmdor hokimiyati hisoblangan. Amir Temur oliy siyosiy, harbiy. vayma mutiy
vakolatlarni 0‘z qo‘lida mujassamlashtirgan.

Davlat boshqaruvida markaziy devon muhim o‘rin egallagan. Devon orqal
davlatning moliyaviy, ma’muriy va ayrim xo‘jalik masalalari nazorat qilingan.

Davlat boshgaruvida vazirlar alohida o‘rin tutgan. Ularning zimmasiga davlat
xazinasi, moliya, soliq yig‘imi, xo‘jalik masalalari va boshqa ma’muriy vazifalarni
amalga oshirish yuklatilgan.

“Temur tuzuklari”’da vazirlarning faoliyatiga alohida e’tibor berilib, ularning
halolligi, bilimdonligi, mas’uliyati va hukmdorga sadoqati davlat boshqaruvining
muhim shartlari sifatida ko‘rsatiladi.
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Davlat boshgaruvida amaldorlarning vazifalarini aniqg belgilash boshgaruv

tizimining izchil ishlashini ta’minlashga xizmat qilgan.

Amir Temur tomonidan tashkil etilgan davlat keng hududlarni gamrab olganligi
sababli hududiy boshgaruv masalasi alohida ahamiyatga ega edi.

Davlat hududlari turli ma’muriy birliklarga ajratilib, ularni boshqarish uchun
hukmdorga sodiq amirlar va hokimlar tayinlangan. Hududiy hukmdorlar markaziy
hokimiyatga bo‘ysungan holda o‘zlariga biriktirilgan hududlarda tartibni ta’minlash,
soliglarni yig‘ish, qo‘shin uchun zarur resurslarni safarbar qilish va davlat farmonlarini
amalga oshirish vazifalarini bajargan.

Hududiy boshqaruv tizimining markaziy hokimiyat bilan bog‘langanligi
davlatning siyosiy yaxlitligini ta’minlashga xizmat qilgan.

Shuningdek, Amir Temur mahalliy hokimlarning faoliyatini nazorat gilishga
katta e’tibor bergan. Nazorat tizimi orgali mahalliy mansabderlarning.mustaqil siyosiy
kuchga aylanishining oldini olishga intilgan.

Amir Temur davlat boshqaruvining o‘ziga
ma’muriy boshqaruvning o‘zaro uyg‘unlashganligidif: :

Temuriylar davlatida qo‘shin davlat 0] imiyatining

s jihatldfidan bifi harbiyva

Qo‘shin o‘nlik, yuzlik, minglik kabi harbiy birlikl&fga bo ling
bo‘linmaga tegishli mansabdorlar boshchilik §qilgan. Bunday
boshqaruvida intizom va tezkorlikni ta’'minlashga xizmat qilgan. |

Amir Temur harbiy boshqaruvda intizom, sadoqat va buyruqqa‘bo‘y Inis hifli
muhim tamoyil sifatida garagan. Harbiy boshqgaruvdagi tartib'davlat bashqal vin{izﬁhg
boshqga sohalariga ham ta’sir ko‘rsatgan. ‘ |

Harbiy amaldorlarning davlat boshqaruvidagi mavqeisyugori bo‘lgan. Ular
nafagat harbiy yurishlarda, balki hududlarni boshqarish, davlat tepshiriglarini bajarish
va markaziy hokimiyat garorlarini amalga oshirishda ham ishtirok etganlar.

Amir Temur davlati boshqaruvida turli mansab va lavozimlar mavjud be lib;
ular davlatning siyosiy, harbiy va ma’muriy faoliyatini tashkil etishda muhim rol
o‘ynagan.

Vazirlar, amirlar, hokimlar, devon xizmatchilari, harbiy boshliglar va boshga
mansabdor shaxslar davlat boshqaruvining turli yo*‘nalishlarini amalga oshirgan.

Mansabdor shaxslarni tanlashda ularning kelib chigishidan tashqari, shaxsiy
qobiliyati, tajribasi, sadoqati va davlat xizmatidagi samaradorligiga ham e’tibor
berilgan.
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“Temur tuzuklari”’da amaldorlarning faoliyatini baholash, ularni tayinlash va

lavozimidan chetlatish masalalariga ham alohida e’tibor berilgan.
Bu holat Amir Temur boshgaruv tizimida kadrlar masalasiga muayyan darajada
tizimli yondashuv mavjud bo‘lganligini ko ‘rsatadi.
“TEMUR TUZUKLARI”’DA DAVLAT BOSHQARUVI TAMOYILLARI.
Amir Temur davridagi davlat boshqaruvini o‘rganishda “Temur tuzuklari” muhim
tarixiy manba hisoblanadi. Asarda davlatni boshgarish, amaldorlarning vazifalari,
harbiy tashkilot, raiyat bilan munosabat, soliq yig‘imi va adolat masalalariga oid
ko‘plab goidalar bayon etilgan.
Asarda davlat boshgaruvining muhim tamoyillari sifatida:
« adolat;
« maslahat;
« tartib-intizom;
« (onun va goidalarga rioya qilish;
« amaldorlarning mas’uliyati;
. raiyat manfaatlarini hisobga olish;
« davlat xazinasini muhofaza qilish;
« harbiy kuchning tartibli tashkil etilishi
kabi jihatlar ilgari suriladi. if
“Temur tuzuklarl”da davlat boshqaru\!; faqat

bo‘ladi.

Davlat boshqaruvining muhim yo‘nalishlaridan®, biti moliyaviy b ‘shqa{)ruv
bo‘lgan. Keng hududlarni boshqarish, qo‘shin saqlash, shaharlar va infratuzilmani
rivojlantirish uchun davlat xazinasiga muntazam mablag* tushibturishi zarur edi.

Soliglar davlat xazinasining asosiy daromad manbalaridan birisbe ‘lgan. Soliq
yig‘ish tizimining tartibli tashkil etilishi davlat hokimiyatining iqtisodiy asoslarini
mustahkamlashga xizmat gilgan.

“Temur tuzuklari’da raiyatdan soliq undirishda me’yor va tartibga rioya qilish
zarurligi ta’kidlanadi. Aholiga haddan tashqari og‘ir soliq yukini yuklash davlatning
iqtisodiy va siyosiy barqarorligiga salbiy ta’sir ko‘rsatishi mumkinligi hagidagi
garashlar ham aks etadi.

Shuningdek, davlat xazinasining mablag‘larini maqsadli  sarflash,
amaldorlarning moliyaviy faoliyatini nazorat gilish va davlat mulkini muhofaza gilish
masalalari ham boshgaruv tizimining muhim tarkibiy gismi bo‘lgan.
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Amir Temur davlat boshgaruvida adolat tushunchasiga alohida ahamiyat bergan.

“Temur tuzuklari”’da hukmdorning asosiy vazifalaridan biri raiyatni himoya qilish,
mamlakatda tartibni ta’minlash va adolatli boshqaruvni amalga oshirish sifatida talgin
gilinadi.

Raiyatning davlatga munosabati ko‘p jihatdan hokimiyatning iqtisodiy va
huquqiy siyosatiga bog‘liq bo‘lgan. Shu sababli aholi xavfsizligini ta’minlash, savdo
yo‘llarini  himoya qilish, soliglarni tartibli  yig‘ish va amaldorlarning
o‘zboshimchaligiga yo‘l qo‘ymaslik davlat boshqaruvining muhim vazifalari sifatida
garalgan.

Adolat tamoyili davlat hokimiyatining legitimligini mustahkamlovchi siyosiy
vositalardan biri sifatida namoyon bo‘lgan.

Amir Temur boshgaruv tizimining muhim Xxususiyatlaridan biri davlat
amaldorlari faoliyati ustidan nazorat o‘rnatilganligidir.

Markaziy hokimiyat tomonidan tayinlangan a ";dorlarning 0‘z vazifalarini
ganday bajarayotganligi, davlat xazinasiga tushumla hudud gi tartib-intizom«va
aholining ahvoli to‘g‘risidagi ma’lumotlar nazorat qili

Amaldorlarning o‘z lavozimidan shaxsiy
boshqaruvining samaradorligiga salbiy ta’sir ko‘rs’?ﬁtishi v
faollyatlga nisbatan talabchanhk maV]ud bo‘ lgan f

elementlari shakllanganligini ko‘rsatadi. ‘

Amir Temur davrida shakllangan davlat boshqgaruvi tizimi o‘sha davr Me
Osiyosining siyosiy sharoitlari bilan bog‘liq bo‘lgan."Matkazlashgan hoki
shakllanishi hududiy targoglikni kamaytirish va davlatningy siyosiy yaxlitligini
ta’minlash imkonini berdi.

Davlat boshqaruvida markaziy va mahalliy hokimiyat, “o‘rtasidagi
munosabatlarning tartibga solinishi, harbiy boshgaruvning tizimlashtirilishi,
mansabdorlarning vazifalarini belgilash, moliyaviy nazorat va adolat tamoyillariga
e’tibor berilishi davlat boshqaruvining muhim jihatlarini tashkil etdi.

Amir Temur tomonidan yaratilgan boshgaruv tajribasi keyingi Temuriylar
davrida ham ma’lum darajada davom ettirildi. Aynigsa, Shohrux va Mirzo Ulug‘bek
davrlarida markaziy davlat boshgaruvi, viloyatlarni boshgarish va moliyaviy-
ma’murily tizimning ayrim jihatlari rivojlantirildi.

XULOSA. Amir Temur davrida shakllangan davlat boshgaruvi XIV asr oxiri —
XV asr boshlaridagi Markaziy Osiyoning siyosiy va ijtimoiy-igtisodiy sharoitlari bilan
bog‘liq holda vujudga kelgan murakkab boshqaruv tizimi sifatida namoyon bo‘ladi.
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Tadqiqot natijalari shuni ko‘rsatadiki, Amir Temur davlat boshgaruvining asosiy

negizini markazlashgan hokimiyat, hududiy boshgaruv, harbiy-ma’muriy tizim,
mansabdorlar faoliyatini nazorat qgilish, moliyaviy boshgaruv va adolat tamoyillari
tashkil etgan.

Markaziy hokimiyat davlatning siyosiy yaxlitligini ta’minlagan bo‘lsa, hududiy
hokimlar va amirlar joylarda davlat siyosatini amalga oshirishga mas’ul bo‘lgan.
Harbiy boshgaruv esa davlatning siyosiy va hududiy manfaatlarini himoya gilishning
muhim vositasi sifatida faoliyat ko‘rsatgan.

“Temur tuzuklari”’da davlat boshgaruviga oid garashlarning tizimlashtirilishi
ushbu davr siyosiy tafakkurida boshgaruv masalalariga katta e’tibor berilganini
ko‘rsatadi. Unda hukmdor va raiyat munosabati, amaldorlarning mas’uliyati, adolat,
tartib-intizom, maslahat va davlat xazinasini boshqarish kabi masalalar o‘z aksini
topgan.

Shunday qilib, Amir Temur davridagi davlat
markazlashgan siyosiy hokimiyatni mustahkamlashg
va davlatning harbiy-igtisodiy salohiyatini ta’mi
modeli sifatida tarixiy ahamiyatga ega bo‘lgan.

Foydalanllgan adablyotlar
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TUPEONJHAA AJAIITAIMA K UHTEHCUBHBIM ®U3NYECKUM

HAI'PY3KAM Y CHOPTCMEHOB C PUCKOM OTHOCHUTEJBHOI'O
AEOULUTA SHEPI'UU B CIIOPTE

I'aitoniioeBa Mapikona I'alipaToBHa
Knununaeckuit opaunarop PCHITMILI 3HI0KpHHOIOIMM UMEHH aKkajgemuka . X.
TypakynoBa
Hayunslii pykoBouTeNb: A3uMoBa O301a TanbaToBHA — JOKTOP MEIUITMHCKUX
HayK
AKTYaJIbHOCTb.

OTtHocutenbHbIl Aeduut sueprun B cropte (RelativeEnergy Deficiency in
Sport, RED-S) cBsizan ¢ npo6JieMHO HU3KOM SHEPTeTUYECKON JOCTYHHOCTHIO, KOTa
OCTYIUICHHE SHEPIHH HEIOCTATOUHO ISl IOANCPIKAHIS PU3NONOFIUECKIX dyHKUIMN
C YYETOM DHEPreTHYeCKHX 3aTpaT Ha (U3HUECKYH) aKTUBHOCTh. (COBpeMeHHAas

[Ipu oHepreTMdyeckoM neuIMTe BO3MOXKHO (
MeTaboM3Ma THPECOUIAHBIX TOPMOHOB, B TOM YHCJICH CHIDKEHHE KOHI_Ie‘Tpa‘I‘YII/II/I
tputiontuponrHa (T3). Takue wu3MeHEHHUS MOTYT HMETh %, (PYHKIMOHAIBHO-
aJlanTallMOHHBIA XapakTep W HE JOJKHBI aBTOMATHYECKHU “PaCHCHUBATHCS Kak
MIepBUYHOE 3a00JIeBaHNE IITUTOBUIHOM skene3nl [3,4].

OcoOn1it uHTEpEC mpenacraniasieT cBoOoAHBIM T3 (cBT3) kak MOTCHHUAIBHBIN
Mapkep HM3MEHCHHH SHepreTudeckoro ooMmeHa. OmHAKO CYIISCTBYIONIWE NAHHBIC
HEOJHOPOJIHBI, IMMOATOMY €ro JauarHoctudeckas IeHHocTh npu RED-S TpeOyer
JajabHEnIero u3ydeHus [5,6].

eab uccaenoBanus.

N3yuuTh COBpEMEHHBIE JaHHbIE 00 W3MEHEHHSX TUPEOUTHOrO MNpopuis y
CIIOPTCMEHOB IIPU HU3KOW DHEPreTUYECKOU JTOCTYITHOCTU U OIPEIEIIUTh BO3MOXKHOE
3HaUYEHHE MOoKa3aTeaell THPEOuIHON (PYHKIMKU B KOMIUIEKCHOM OLIEHKE SHIOKPUHHOM
ananrtauuu npu pucke RED-S.
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MartepuaJjbl 1 METOAbI.

[TpoBenen ananuTUyecKuit 0030p MyOIUKaIMii, HHIEKCUpOoBaHHBIX B PubMed,
MOCBSAILIEHHBIX HHM3KOW 3HepreTudeckoil poctynHoctH, RED-S, 3HIOKpUHHOM
ajanTaly ClIOPTCMEHOB U U3MEHEHUSIM TUPEOUTHON PyHKIIMU. OCHOBHOE BHUMAHUE
yaeneHo nyonukanusm 2021-2026 rr. u gokymentam [OC. PaccmarpuBaiiich 1aHHbIE
00 ypousix TTT', ceob6onnoro T4 (ceT4), cBo6oaHoro T3 (cBT3), a Takke cBEACHUS O
B3aMMOCBSI3M THUPEOUJIHBIX TOKa3aTelied ¢ DHEPreTHYeCKOM JIOCTYNMHOCThIO U
KIMHUYECKUMHU niposiBieHusmMu RED-S.

Pe3ysbTaThl aHAJM32 JIUTEPATYPHI.

Huskas sHeprernueckass JOCTYMHOCTb SBJISIETCS IEHTPAIbHBIM (HaKTOpOM
pazsuTusi RED-S. Ona MoeT BO3HMKATh BCJIEICTBHE HEAOCTATOMHOTO MOTPEOICHUS
JHEPIUH, YPE3MEPHBIX IHEPIreTUUECKUX 3aTPAT IIPU TPEHUPOBKAX WIIK MX COUYCTAHUSI.
BBIpaXCHHOCTb  MOCNIEACTBUH  3aBUCHT OT HPOJO/DKHTCILHOCTH M CTENCHU
SHEPreTUYECKOro AeuInTa, 1Moja, BUla CIopTa U UH v]’S‘I/II[yaJI}:HBIX 0COOCHHOCTEH

crioprcmena [ 1,3].
[Ipu HETOCTATOUHOM SHEPTrETUUECKOU JOCTYIIHOCTH
pacxol SHEPruh U HEUPOIHIAOKPHUHHYIO DPEryIl 1o,

OAHHMM H3 BO3MOXKHBIX HpOﬂBJ’IGHI/II/I HBJ’IHGTCH CHIKC

‘|’.‘

oCcTOpOxKHO U conocTaByATk ¢ TTT, cBT4 u apyrumu HpI/ISHaKaMI/I aHepreT '
nedurmTa. ‘ |

B ucCleNOBaHUMM HALMOHANBHBIX CHOPTCMEHOB, 'palee), OTOOPaHHBIX |KaK
MMEIOIINE yYMEPEHHbIH Wi BbICOKMA puck RED-S, y uactn, 00clieq0BaHHBIX C
MIPU3HAKAMHU HU3KOW DHEPreTHYECKOM NOCTYIMHOCTH BbIABIsUICS HU3KHU €B1 33, cBT3
TaK)Ke 0Ka3aJICsl CBSI3aH C HAJIMYMEM HU3KOM 3HEPreTUUECKON JOCTYHOCTH  BMecte €
TEeM HCCJIeIOBaHrEe OBLIIO MPOBEICHO Ha HEOOJBINON BHIOOPKE U3 43 CIOPTCMEHOB;
MIOATOMY €T0 PE3YJbTaThl HE MO3BOJISIIOT pacCMaTpuBaTh CBT3 Kak caMOCTOSITEIbHBLI
nauarHoctuueckuit kputepuit RED-S [5].

WNHTepec mpeacTaBisiioT U TaHHBIE KJIMHUYECKOTO HabmoaeHus 2024 ronpa: y
CIOPTCMEHAa C HOPMAaJbHOM Maccoil Tena mociie Iepuofa OTrPaHUYEHHOrO IO
KQIOPUUHOCTA W YIJIEBOJAM IUTAaHHMS W HWHTEHCUBHBIX TPEHHPOBOK OTMEUAIUCh
Huzkre TTI u cBT3 npu HopmanbHOM cBT4. ABTOpPBI pPaclUEHWIH BbISIBICHHBIC
M3MEHEHUS KaK MPOSBIEHUE OOpaTHUMON JAUCPETYJISIUNA TUMIOTATaMO-TUTIO(hU3apHO-
TUPEOUIHOM OCH Ha (hOHE HEIOCTATOUHOM SHEPreTHUECKOW 00eCreyeHHOCTH. DTOT
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cinydaid nemoHctpupyeT, yTo RED-S MoxkeT Betpeuarbest pu HopmainbHOM UMT u

CO3/1aBaTh JUArHOCTHYECKUE TPYAHOCTH [7].

B 2025 romy Obula mpeajioeHa TunoTre3a O BO3MOYKHOM CBA3M MPOOJIEMHO
HU3KOM SHEPreTU4eCKON JOCTYITHOCTH U HEJOCTATOUYHOTO MOTPEOJIEHNUS YTJIEBOAOB CO
cHIKeHHeM T3. ABTOpBI pacCMAaTpUBAIOT 3Ty KOHIIEMLHMIO MMEHHO KaK THUIIOTE3Y,
TpeOyIOIyI0 IPOBEPKU B JAIbHEUIIUX UCCIECJOBAHUSX; [IOITOMY €€ HEJIb3sl CUUTATh
yCTaHOBJICHHBIM Mexanu3moM RED-S [6].

Takum 00pa3zoM, THPEOUIHBII OTBET IPU HU3KOM SHEPreTUYECKON JOCTYITHOCTH
apisieTcsi HeogHopoAaHbiM. [Ipu unTepnperanuu TTI, cBT4 u cBT3 HeobOxoammo
YUYUTHIBaTh IUTAHUE, TPEHUPOBOUYHYIO HArpy3Ky, AMHAMUKY MAacChl T€Ja U COCTaBa
Tela, COMYTCTBYIOIIME 3a00JeBaHMs, JIEKAPCTBEHHYIO TEpamul0 U Jpyrue
KinHA4Yeckue npuzHaku RED-S. OtaenbHblil oKa3ares He JOHKEH HCHOIb30BaThCs
M30JIMPOBAHHO JIJI1 MOCTAHOBKHU Juarnosa [1,2].

3akJIroueHue.

TI/IpCOI/IIIHaiI CUCTECMAa MOXKCT YYaCTBOBAT B O KpI/IHHOH ajarranuu
CIIOPTCMCHOB K HU3KOU BHGPFGTI/I‘-IGCKOﬁ AOCTYIIHOCTH 1
Harpy3KaM. Haunboiee IICPCIICKTUBHBIM II0KA3aTCICM

"

XapaKkTepa TPEHUPOBOK W KIWHUYCCKUX HpI/IBHaKOB ,HepcneKmBHk
JanbHeWIee W3y4eHHe THPEOUAHOTOo Mpoduis |, B |\, COYCTaHUU
SHEPreTUYECKOW JTOCTYHNHOCTH W JPYTMMHU KOMIIOHCHTaMU IOC REDs ‘Chmcal
Assessment Tool.

KirwueBsblie ciioBa.

CHIOPTCMEHBI; OTHOCHUTENbHBIM nedpuuutr 3Heprum B crnopre; RED-S:%, Hu3Kas
DHEPreTUYeCKasl JIOCTYMHOCTh, IMUTOBUAHAs xkeme3a; TTI; cBoOommbid ™, T3;
cBOOOHBIN T4; SHIOKpHUHHAS aganTaIlys.
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ANALYSIS OF SENSOR-BASED MONITORING METHODS FOR
REDUCING FIRE HAZARDS IN OPEN-PIT MINING CONDITIONS

S.M. Turabdjanov, G.M. Gulomova, F.D.Yusupxodjayeva
Tashkent State Technical University named after Islam Karimov

Abstract. Endogenous fires occurring in open-pit mining operations have a
significant impact on industrial safety, environmental sustainability, and economic
efficiency. In particular, the spontaneous heating and combustion of coal in coal open-
pit mines lead to the emission of harmful gases into the atmosphere, failure of technical
equipment, and hazardous conditions for human health. This article analyzes the
Importance, operating principles, and effectiveness of sSensor-based monitoring
systems in reducing fire hazards under open-pit mining hditions.

The article aims to analyze the significance of se Sor-hase d monitaring methods
in reducing fire hazards in open-pit mining conditiong; study aheir operating principles,

pit mines is considered one of the most urgent scientific and practical isgues. |

particular, the spontaneous heating of coal caused by oxidationtwith at sphéf#ic
oxygen and the occurrence of endogenous fires in coal mines resultin numerous
economic and environmental problems.

Under open-pit mining conditions, high temperatures, improper air circulation,
technological fractures, and gas accumulation further increase the risk'of fire'hazards.
In such environments, conventional visual observation methods are insufficient for the
timely detection of hazards. Therefore, in recent years, sensor-based monitoring
technologies have been widely implemented in industrial safety systems.

Sensor-based monitoring systems make it possible to monitor temperature, gas
concentration, humidity, and smoke levels in real time. This creates opportunities for
the early detection of endogenous fires and enables rapid preventive response
measures.
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a) Temperature Sensor, b) Gas Sensor, c) Optical Sensor, d)Ultrasonic Sensor

Figure 1. Sensors enabling early detection of fires in open-pit mines.

Table 1
Types and classification of sensor detectors for early process detection
Ne Component Function Description
1 Detectgfcombustion at an-early
Temperature .
Thermal sensors . throy temperature
monitoring V 4
2 Measures CO- and

Gas analyzers )
Y CHa4 concentrations

3 ) Controls the release
Automatic valves
of gas or foam

Operatgg ﬁy an

4 Manages the entire
Control panel | vl
process through an automatic algonithm
. . . 9 \ W W
5 Produces CO: or N2 | Restrictstair,inflow to suppress
Inert gas generator ) X
gas combustion ‘

The study examines the possibilities of using sensors that monitor temperature;.gas
environment, smoke, and infrared radiation. Thermal sensors detect the early stages of
the heating process, while gas sensors record changes in the concentrations of CO, COs,
CH4, and O:. In addition, the article highlights the possibilities of remote data
transmission using 10T technologies and data analysis based on artificial intelligence
algorithms.

The results indicate that sensor-based monitoring systems are highly effective in
the early detection of fire hazards in open-pit mines, timely implementation of
preventive measures, and prevention of emergency situations. In the future, the
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introduction of drones, cloud-based databases, and digital modeling technologies may

further improve the reliability of monitoring systems.

@ Thermal Sensor

@ Gas Sensor

N
,.- ‘\.
e e
L ol 7 vy

Optacal Sensor”‘
I |

Thermal sensors are used to detect temperatu
make it possible to identify internal heating in c
incubation stage of spontaneous combustion. {

Infrared thermal sensors enable remote monltorlng a
the rapid analysis of large areas.

the intensity of the oxidation process, and O: shows the level of air exélgange \

An increase in CO concentration indicates the beginning of the. actlve OXIdatlon
process of coal. :

Optical sensors detect smoke particles and infrared radiation. These devrces‘
quickly identify open combustion stages, hidden smoke emissions, and hlgh-‘
temperature zones.

Ultrasonic sensors are used to monitor air pressure and internal movements. They
make it possible to detect cracks in pit walls or gas emission channels.

In modern open-pit mines, sensors are integrated into a unified information system
through 10T technologies. In this system, data are transmitted via wireless networks,
stored on a central server, and analyzed using Al algorithms.
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Artificial intelligence technologies analyze sensor data and predict hazardous

trends in advance.

Pf= f (T, CO, CH4, Oz, H)
Where:
P¢- probability of fire occurrence;
T - temperature;
CO, CH,, O;,- gas concentrations;
H - humidity indicator.

When the system detects hazardous indicators, it automatically performs functions
such as increasing ventilation, spraying water or foam, supplying inert gas, and sending
warning signals to the operator. 4

Conclusion. The implementation of sensor-based ,v~: itoring.systems in‘open-pit
mining conditions plays an important role in the ear, y detection and prevention of

intelligence, drones, and dlgltal modelmg technologles may futther enhan
management systems.
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